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Abstract

Acknowledging that pass-through of the policy interest rate may be different amongst the private banks, this

paper presents evidence of monetary pass-through conditional on different banks characteristics. A simple

theoretical model is used to argue that the inflation rate also has to be taken into account when analyzing

monetary pass-through. The focus is on nominal and real interest rates for commercial and consumer loans

with different payback horizons. Taking a closer look at the construction of the interest rate data available,

it becomes clear that short-term consumption rates are quite rigid and, thus, by construction react less to

changes in the policy rate. Evidence from panel estimations with Chilean data for the period 2008 to 2014

suggests that short-term commercial rates react quite fast to changes in the monetary policy rate, while those

at long-term seem to react more to inflation. Particularly size and deposit strength affect banks when fixing

nominal commercial rates, while the determination of rates of consumer loans is particularly influenced by

bank size and capital strength. With respect to real interest rates, commercial loans are affected by deposit

strength, non-interest income and external obligations, while mortgages are affected by liquidity strength

and provisions. The evidence provided in the present study reveals that the degree to which different bank

characteristics affect pass-through of changes in the monetary policy rate and inflation depends to a great

extent on the horizons of the loans.
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1 Introduction

The transmission of monetary policy has been studied by several scholars and while empirical re-

search has applied many different approaches to uncover secrets of this mechanism, several questions

remain unanswered. The complex mechanism of monetary policy consists of different channels

among the bank lending channel is an important one. Via this channel monetary policy affects

banks’ balance sheets on the asset as well as the liability side. Hence, according to this credit view

of monetary transmission, the effectiveness of monetary policy actions depends to some extent on

the state of bank’s balances or, in other words, the banking sector may cause frictions in monetary

policy transmission.

In the present paper we study effectiveness of the monetary policy in Chile taking into account

the state of the banks’ balances. We focus on pass-through of changes in the monetary policy

rate to lending rates. As is well-known, part of the monetary transmission mechanism works from

official rates, via money market rates to bank rates, which then affect the amount of loans to

economic agents and thereby supply and demand in the economy. While there is naturally an

inverse effect between quantities and prices, it is useful to study this preliminary interest rate step

of the transmission mechanism to better understand changes in lending amounts and, hence, in

aggregate supply and demand. In the present study we focus on lending rates separated between

consumer and commercial loan as well as by lending horizons. We argue that, by construction of

data, consumer rates are more rigid, i.e. they adjust less to policy changes than to deposit and

commercial rates, particularly short-term ones. Our findings suggest that commercial rates have a

relatively fast pass-through in the short term, while long-term rates seem to react more to inflation.

Particularly size and deposit strength affect banks when setting nominal commercial rates, while

determination of rates on consumer loans is particularly influenced by bank size and capital strength.

With respect to real interest rates, commercial loans are affected by deposit strength, non-interest

income and external obligations, while mortgages are affected by liquidity strength and provisions.

Concerning the effects of bank characteristics on pass-through, the monetary policy rate (MPR)

pass-through to short-term nominal rates is mainly affected by provisions, and in the case of com-

mercial loans, by capital and non-interest-income, while pass-through to long-term rates is mostly
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affected by size. For commercial loans, inflationary pass-through to long-to-medium-term rates

is particularly influenced by deposit strength and non-interest-income, while long-term rate pass-

through is mainly affected by bank size. Several bank characteristics seem to affect inflationary

pass-through to consumer rates, but these results are affected by a great deal of heterogeneity in

these rates. Finally, the way different bank characteristics affect long-term MPR pass-through to

real rates is rather limited.

The literature using micro bank data started with studies focused on explaining changes in

amounts. Kashyap and Stein (1995) utilize US. data to study how the bank lending channel is

affected by the size of the bank, measured by its total assets, and supply evidence that lending of

large banks is less sensitive to monetary policy shocks. In a later study, Kashyap and Stein (2000)

also distinguish by liquidity of the banks’ balance sheets and find that monetary policy has a larger

impact on banks with less liquid balance sheets. Ehrmann et al. (2003) find similar results for

banks in the euro area but their findings do not suggest that size matters for the banks’ response to

changes in the monetary policy rate. Along with (asset) size of the banks, Kishan and Opiela (2000)

also differentiate between bank capital leverage ratios in the US. and find evidence supporting the

hypothesis that it is difficult for undercapitalized banks to finance loans when monetary policy is

contractionary. These results were confirmed with European data by Altunbas et al. (2002), who

concluded that undercapitalized banks respond more strongly to policy changes, while Altunbas et

al. (2004) found that monetary policy affects more the less capitalized banks.1

As loan demand may not be elastic, monetary policy changes may impact differently interest rates

of banks with different size, liquidity position, capitalization, etc. With this in mind, researchers

started to investigate impact on interest rates rather than on quantities, i.e. the so-called interest

rate channel. Gambacorta (2008) uses a panel of Italian banks to investigate bank heterogeneity for

deposit and lending rates. To investigate how monetary policy affects commercial interest rates, he

controls for the macroeconomic environment (inflation and GDP growth) and bank-specific variables

1A number of researchers have adopted similar empirical approaches. These include several of the contributions
to the Monetary Transmission Network, which were launched by the Eurosystem in 1999 (see Angeloni et al., 2003),
Alfaro et al. (2004) for Chile, Gambacorta (2005) for Italy, Matousek and Sarantis (2009) for eight Central and
Eastern European countries, Tabak et al. (2010) for Brazil, Bhaumik et al. (2011) for India, and Yalan (2011) for
Peru. Gambacorta and Marqués-Ibáñez (2011) focus on functioning of the bank lending channel during times of
financial crisis.
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(size, liquidity, excess capital measured with respect to capital requirement, deposit strength and

credit relationship). Furthermore, he includes variables to capture interest rate and credit risk,

management efficiency, interest rate volatility and market structure. The results of this study

suggest that heterogeneity in interest rate pass-through exists only in the short run and that the

size of banks is not an important factor. With respect to lending rates he finds that they react less

to policy changes in liquid and well-capitalized banks, while deposit rate pass-through depends on

the liability structure of the banks.

Other studies which investigate how interest rate pass-through is heterogeneous across banks

include De Graeve et al. (2007) with Belgium data, Wu et al. (2011) with data from 35 emerging

economies from Europe, Latin America and Asia, and Horváth and Podpiera (2012) with Czech

observations. In Belgium an important part of heterogeneity amongst banks when fixing their prices

can be explained by the bank lending channel and banks’ relative market power. In the long run

pass-through seems to be complete and corporate loans are more competitive than consumer loans.

Czech Republic evidence suggests that bank size does not matter for pass-through, but banks with

greater credit risk are more affected by shocks to money market rates and more capitalized banks

tend to have lower spreads. With a sample of 1273 banks, Wu et al. (2011) find that, independently

of bank characteristics, foreign banks react less to monetary shocks than domestic ones in the sense

that they adjust loan portfolios and interest rates to a lesser extent. Hence, the authors conclude

that a bank lending channel does exist, but increased presence of foreign banks limits the strength

of this channel.

This paper makes several contributions to the existing literature. Firstly, we sketch a theoretical

model which argues that when evaluating monetary pass-through, not only the policy rate but

also inflation should be taken into account. Secondly, while this has also been investigated by

other scholars, we separate between loans to firms and consumers, which may reveal evidence of

whether banks discriminate amongst agents. We do, however, also distinguish amongst lending

horizons, which allows us to investigate to what extent this matters for pass-through and if different

bank characteristics are important for different lending horizons. This separation between lending

horizons turns out to be quite important for assessing the rigidities of interest rates and for monetary

as well as inflationary pass-through.
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The remaining of the paper is organized as follows. Section 2 presents the theoretical framework

on which the empirical analysis is based and describes econometric models. The third section briefly

describes the Chilean banking sector and presents data utilized in estimations. The fourth contains

results of the empirical investigation, while the last one offers some concluding remarks.

2 Methodology

This section firstly outlines a theoretical model that argues that the inflation rate should also be

taken into account when analyzing pass-through of the monetary policy rate to bank rates. Secondly,

the empirical strategy is presented.

2.1 The Model

Our empirical exercise is guided by a simple theoretical model combining imperfect competition in

the banking sector and term structure of interest rates.

Models of imperfect competition in the banking industry state that short-term lending rates

across banks (ik,t−1,t, where k is a specific bank, t− 1 the time at which a loan is taken, and t the

time at which the loan matures) are set as a constant mark-up (η) of the MPR (mpr ),

1 + ik,t−1,t = (1 + ηk)
(
1 + mpr t−1,t

)
.2 (1)

Lending at different maturities imposes a non-arbitrage condition between short- and long-term

lending. Non-arbitrage implies that lending at maturity s must equalize the expected return of

rolling short-term lending during the maturity period plus a term premium (σ).

ik,t−1,t+s =
1

s+ 1
Et−1 (ik,t−1,t + ...+ ik,t+s−1,t+s) + σt−1,t+s. (2)

2See Freixas and Rochet (1997).
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Plugging equation 1 into equation 2 we obtain

ik,t−1,t+s = ηk +
1

s+ 1
Et−1

(
mpr t−1,t + ...+ mpr t+s−1,t+s

)
+ σt−1,t+s. (3)

It is assumed that the monetary authority sets the MPR following an inflation-targeting rule of

the form3

mpr t−1,t = ρmpr t−2,t−1 + (1− ρ) κπt, (4)

where target inflation is normalized to zero. It is also assumed that banks form their inflation

expectation from an AR(1) model, i.e.

πt = φπt−1 + επt .

Conditioning on the information available at time t− 1, the expected MPR s+ 1 period ahead is

Et−1mpr t,t+s = ρs+1mpr t−2,t−1 + (1− ρ) κφ
φs+1 − ρs+1

φ− ρ
πt−1. (5)

Using equation 5, banks price loans according to the following rule:

ik,t−1,t+s = ηk+
1

s+ 1

(
ρ− ρs+2

1− ρ
mpr t−2,t−1 +

φ (1− ρ)κ

φ− ρ

(
φ

1− φs+1

1− φ
− ρ1− ρs+1

1− ρ

)
πt−1

)
+σt−1,t+s.

(6)

Two polar cases are interesting. If φ → 1, i.e. π tends to a random walk process, the following

results hold

3The empirical application utilizes Chilean data where the anchor of the monetary policy is an inflation target.
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Et−1mpr t,t+s → ρs+1mpr t−2,t−1 + κ
(
1− ρs+1

)
πt−1

ik,t−1,t+s → ηk +
1

s+ 1

(
ρ− ρs+2

1− ρ
mpr t−2,t−1 + κ

(
s+ 1− ρ1− ρs+1

1− ρ

)
πt−1

)
+ σt−1,t+s.

Conversely, if banks forecast inflation as not persistent at all (φ→ 0), the opposite is true

Et−1mpr t,t+s → ρs+1mpr t−2,t−1

ik,t−1,t+s → ηk +
ρ− ρs+2

(s+ 1) (1− ρ)
mpr t−2,t−1 + σt−1,t+s.

Wright (2011) and Bauer et al. (2014) show that the term premia might be accounted for by

inflation uncertainty. This implies that a long-term relation between inflation and uncertainty,

though consistent with banks using inflation to forecast changes in the MPR, is also consistent with

banks pricing higher long- than short-term lending because of inflation uncertainty.

Summarizing, our simple model for term structure of bank-lending interest rates implies a matu-

rity varying linear relation between bank lending interest rates, MPR, and inflation. Such relation

depends on two structural parameters, namely degree of inflation persistence (φ) and MPR smooth-

ing (ρ). Moreover, an alternative channel for inflation affecting banks’ pricing is the term premium

component. In the next session we set up the empirical model to assess the determinant of banks’

price setting.
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2.2 Empirical Strategy

We consider an econometric specification for bank-lending interest rates flexible enough to accom-

modate adjustments whenever banking rates differ from their long-term relation with respect to the

MPR and inflation, and instantaneous and lagged adjustments whenever the MPR and inflation

change

∆ikts = αks+β0sikt−1s+β1smpr t−1+β2sπt−1+

3∑
x=1

β2+xs∆ikt−xs+

1∑
x=0

(
β6+xs∆mpr t−x + β8+xs∆πt−x

)
+εkts.

(7)

The lag choice for ∆ik is the lowest lag value that assures well behaved residuals.4

The estimation method used for estimating equation 7 is Ordinary Least Squares (OLS). The

preferred estimation method found in the literature, however, is the Arellano-Bond General Method

of Moments (GMM) estimator. For the data we have, OLS does a better job. In panels, the GMM

type of estimator is preferred whenever OLS induces Nickell bias, i.e. when the time dimension is

small.5 Our panel displays a large time series dimension, thus OLS estimates are unlikely to suffer

Nickell bias. Leaving bias aside of the discussion and letting efficiency dominate the argument for

picking an estimator, OLS is the preferred method.

Equation 7 implies the long-term relation

ikts = − 1

β0s

(
αks + β1smpr t−1 + β2sπt−1

)
+ εLRkts . (8)

To uncover heterogeneity in the way MPR and inflation affect banking rates, we interact them

with a vector of demeaned (across the time series and cross-sectional dimensions) bank-specific

characteristics ((zkt−1 − z̄)). Hence, the model is

4We rejected presence of serial correlation in the error term using the Cumby-Huizinga (1992) test.
5Regardless of the cross-sectional dimension.
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∆ikts = αks + (β0s + Γ1s × (zkt−1 − z̄)) ikt−1s + (β1s + Γ2s × (zkt−1 − z̄)) mpr t−1+

+ (β2s + Γ3s × (zkt−1 − z̄))πt−1 +
3∑

x=1

β2+xs∆ikt−xs+

+

1∑
x=0

(
(β6+xs + Γ4+xs × (zkt−1 − z̄)) ∆mpr t−x + (β8+xs + Γ6+xs × (zkt−1 − z̄)) ∆πt−x

)
+

+ Γ8s × (zkt−1 − z̄) + εkts. (9)

3 The Chilean Banking Sector and Data Description

As shown in Table 1, there are 25 banks operating in Chile, 14 foreign owned, ten national and one

state-owned. About half of total loans are supplied by private local banks, real deposits are almost

evenly distributed between the three types of banks, while nominal interest rate deposits are mainly

made in private banks.

[Table 1]

The Chilean lending market contains four types of loans: consumer (CONS), commercial (COM),

mortgage (MORT), and loans associated with foreign trade (FT). Table 2 reports the distribution

of each of these loans by loan type and denomination: nominal / real interest rate in Chilean pesos

(CLP) and loans denominated in US. dollars (USD). Consumer loans are issued almost only with

nominal interest rates and in CLP, mortgage loans have real interest rates, while commercial loans

are issued with nominal and real interest rates, in CLP as well as USD. With respect to consumer

loans, the distributions are quite homogenous when separating banks by size and if they are local or

foreign. Concerning commercial loans there are more heterogeneity, large banks (local and foreign

owned) tend to have relatively larger part of loans with nominal rates. Real interest rate commercial

loans are mostly for real-estate purchases such as office, but land purchased by natural persons also

classify as commercial loans. Foreign trade loans are not considered in the present analysis as they

are mainly USD denominated.
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[Table 2]

This study is focused on bank lending with nominal and real interest rates offered in CLP, i.e.

consumer and commercial loans with nominal rates and real interest rate commercial and mortgage

loans. Data is supplied by the Central Bank of Chile and consists of observations from January

2008 to February 2014. Bank balance sheet data and interest rates are initially from 23 banks, but

final samples contain less observations as not all banks have operations in all segments. Hence, for

nominal commercial rates we have observations from 14 banks (93% of the operations) and seven

for consumer rates (87%). As for to real interest rates, we have observations from ten banks for

mortgages (97%) and eleven for real commercial loans (97%). Monthly interest rates are calculated

with daily observations from each bank and nominal rates are separated according to their different

time horizons for the loans in order to analyze differences in this dimension6.

With respect to heterogeneity amongst banks, Figure 1 shows graphs to illustrate this for the

four types of loans considered in the present study. Upper panels show dispersions amongst the

individual banks’ interest rates, while lower panels show reactions to changes in the MPR, the same

months it was altered. Clearly there exists a great deal of heterogeneity amongst banks when fixing

interest rates and in their immediate reactions to policy changes. This is particularly notable for

consumer and real commercial loans, which implies that results obtained for these are affected by

more uncertainty that those obtained for nominal commercial and real mortgage loans.

[Figure 1]

Interest rates, which are weighted averages, are compiled according to International Finance

Reporting Standards (IFRS) and are separated by time horizons. We make this distinction be-

cause, by construction, some interest rates react less to MPR changes, as discussed below, which

is important to take into account when evaluating monetary pass-through. Figure 2 shows interest

rates differentiated in the horizons considered. For consumption the first horizon is for less than

three months due to the number of observations available for short-term loans. First of all, it is

noteworthy that consumer rates are substantial higher than commercial rates, which most likely

reflects higher negotiation power of firms with respect to natural persons. Differences between real

6To eliminate effects of outliers on estimation results, 5% of tail observations for each bank are trimmed away.
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commercial and mortgage loans are smaller.

[Figure 2]

Table 3 shows the items included in nominal commercial and consumer loans with the distinctions

applied in the empirical analysis. Loan amortization most likely react strongest to policy changes as

these are loans demanded by customers, who can negotiate terms. On the other hand, interest rates

on overdrafts are often fixed by contracts running for a least a year such that these rates react more

rigidly to MPR changes. It is likely, however, that commercial rates are somewhat more flexible due

to higher negotiation power of firms compared to consumers. The same goes for revolving credit-

card debt and while purchases in fees are also fixed by contract, they are often zero due to bank

promotions and agreements with retail stores. Table 3 reveals that on average commercial rates are

more reactive to policy changes than consumer rates, particularly those on short-term loans.

[Table 3]

The econometric models estimated include eight bank characteristics that are often included in

the literature, and definitions are supplied in Table 4. Capital requirement corresponds to those

applying to Chilean banks. i.e., in accordance with the General Banking Law, banks must maintain

a minimum ratio of Effective Equity to Consolidated Risk-Weighted Assets of 8%, net of required

provisions and a minimum ratio of Basic Capital to Total Consolidated Assets of 3%, net of required

provisions.7 Because of the high correlation between the two measures, however, only the latter is

included in estimations. The variable long-term loans is included to allow for a separation between

banks which are focused on lending at different horizons. For example, banks related to the retail

sector are often more intensive in short-term loans. As shown in the table, which is made with the

banks used to model commercial interest rates, also with respect to bank characteristics there is a

great deal of heterogeneity in the Chilean bank sector.

[Table 4]

Aside from the MPR and inflation rate, measured by the consumer price index, the empirical

7Because of the 2008 merger of Banco de Chile and Citibank Chile this institution is obligated to maintain an
Effective Equity to Consolidated Risk-Weighted Assets ratio of no less than 10%.
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analysis includes as control variable the Hodrick-Prescott(HP)-filtered IMACEC (Chilean indicator

for monthly economic activity). To limit effects of the well-known end-point problems when applying

HP filter, the filtered IMACEC-series contains data from January 1986 to September 2014. Inflation

rates are included to investigate if some rates react to changes in this instead of or combined with

changes in the MPR as discussed in section 2. To account for the unconventional monetary policy

conducted during 2009-10 we also add the so-called term liquidity facility (FLAP for its Spanish

abbreviation), which measures outstanding stock in millions of pesos. The log of this variable, which

has observations from July 2009 to May 2010, is included in the econometric model as a kind of

dummy variable.

4 Results of Empirical Analysis

4.1 Unconditional Response of Banking Rates

This section presents results of the empirical analysis. These are presented in different sub-sections

in order to focus the presentation on how bank characteristics impact monetary pass-through.

First, direct effects of MPR and inflation are presented followed by effects of each of the bank

characteristics following the order presented in Table 4. As a starting point, however, Figure 3

shows some estimates of unconditional pass-through using model (7), which does not include bank

characteristics. The figure also displays pass-through of inflationary shocks.

[Figure 3]

For short-term commercial rates unconditional pass-through is quite fast, but with longer horizons

this is not the case. For consumer rates the picture is the opposite, i.e. less pass-through for short-

term loans even though the initial effect is larger. Inflationary shocks seem to have larger impact

on the rates of long-term loans. As mentioned earlier, because of large heterogeneity amongst

nominal consumer rates, these estimations are affected by a great deal of uncertainty and should be

interpreted in this context. Pass-through to real interest rates of both MPR and inflation changes

seems to be limited.
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4.2 Conditional Response of Banking Rates

We now turn to the direct impact of MPR and inflation followed by discussions on how different bank

characteristics affect pass-through. The following results are obtained with model (9), where FLAP

and state of business cycle are included as control variables. In general terms, particularly size and

deposit strength affect banks when fixing nominal commercial interest rates, determination of rates

of consumer loans are particularly influenced by bank size and capital strength, real commercial

rates are affected by deposit strength, non-interest income and external obligations, while real

mortgage rates are affected by liquidity strength and provisions. More details are reported below.

Table 5 presents coefficients for MPR and inflation(π).8 The table also shows the number of

observations and R2 of each of the estimations.

[Table 5]

The MPR seems to affect directly changes of interest rates of consumer as well as commercial

loans. MPR level has a positive effect on interest rate changes of short-to-medium-term commercial

loans and commercial loans with real interest rate. Changes in the MPR affect short-to-medium-

term commercial loans, and consumer loans with short- and mid-to-long-term horizons, and impact

is positive as expected. The inflation rate seems to impact changes of interest rates on loans with

long horizons.

Bank size

This part of the analysis seeks to answer the question: Does bank size matter when interest rates

are fixed? Results presented in Table 6 will shed some light to the answer of this question. Changes

of commercial short-to-medium-term rates are smaller or more negative in big banks, while they

are bigger or less negative for short-term consumer loans, which may suggest that bigger banks

prioritize lending to commercial customers. Looking at short- and medium-term commercial rates,

the degree to which actual interest rate levels affect changes is positive for bank rates and negative

8The analysis is focused on different time horizons for nominal lending rates, but for completeness we also report
results when total weighted average is utilized, as this is the rate often used in pass-through studies.
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for the MPR such that big banks take more into account last month’s interest and policy rates, but

with opposite signs, i.e. last month’s bank interest rate has a positive impact on changes, while last

month’s policy rate has a negative impact. For short-term consumer rates it is different, i.e. a high

interest rate implies smaller or more negative changes, more so in big banks. Interactions of MPR

and size seem to mainly affect in long-term commercial rates, while MPR changes interacted with

size affect rates of short- and medium-term consumer rates. Interactions with the inflation rate,

and changes in this, impact medium-term commercial rates and mid-to-long-term consumer rates.

In conclusion, size does seem to have some impact on how banks set interest rates.

[Table 6]

Liquidity

As shown in Table 7, liquidity seems to generally have little impact on how banks change their

interest rates. One-to-three-month commercial rates change more when the rate is high and less

when the MPR is high, more so in well-liquid banks. Short- and long-term consumer rates react

to MPR changes, more so in banks with more liquidity. Finally, mortgage rates seem to react to

inflation, less so in more liquid banks.

[Table 7]

Excess capital

Evidence presented in Table 8 indicates that excess capital seems to matter somewhat for short-

to-medium-term commercial rates and for consumer rates, but not when fixing real interest rates.

Short-term commercial rates are changed more, or less negatively, in well capitalized banks and,

those of loans with a horizon between one and three months are affected by the interaction of excess

capital and MPR in the sense that well capitalized banks take more into account the MPR level and

changes. Also for deciding on consumer rates interactions with the MPR are taken into account,

MPR level for short-term loans and changes for loans with longer horizons. Finally, changes in
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the inflation rate seem to matter for banks when fixing rates of short-to-medium-term commercial

rates, more so in well capitalized banks.

[Table 8]

Deposit ratio

As shown in Table 9, deposit strength seems to be a quite important parameter for banks when

fixing rates of, particularly, commercial loans. In general, banks with strong deposit positions tend

to raise interests less, or reduce them more, than banks with weaker positions. On the other hand,

the higher the interest rate, strong positioned banks tend to change the rate more, but they change

less if MPR is high. The same is true for real commercial loans. Nominal rates of short- and medium-

term commercial loans as well as those of medium-term consumer loans react to the inflation rate,

more so in banks with strong deposits positions, while MPR changes have higher effects on medium-

term commercial loans in banks with a strong deposit position. No strong evidence suggests that

mortgage rates are influenced by deposit positions of banks.

[Table 9]

Long-term loan ratio

Long-term loan ratio is important only for commercial rates, as shown in Table 10, where it has

direct effect on short-to-medium-term and long-term rates, but with different impact such that

banks with higher ratios change one-to-three months rates more, or less negatively and the opposite

is the case for long-term rates. Only interaction with levels of included variables matters for fixing

rates. Hence, the higher the interest level, the more do banks change rates, more so banks focused

on long-term loans, while the opposite is true with respect to interaction with the MPR level. For

medium-term loans interaction with inflation seems to matter, higher inflation, smaller changes in

interest rate, which is most pronounced in banks with high ratios.

[Table 10]
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Non-interest income

Non-interest income (nii) seems to have some influence in interest rates determination for commercial

loans with relative short horizons, consumer loans with relatively long horizons, and commercial

loans with real interest rates, as shown in Table 11, even though there is no strong evidence of direct

effects in any of the cases. Interaction of nii with MPR affects short-term commercial rates, with a

negative coefficient, i.e. MPR affects interest rate hikes less in banks with high nii. Changes in the

MPR have same effect, but the sign is opposite for long-term consumer rates. Short-to-medium-term

commercial and medium-term consumption rates are affected by interaction with inflation changes,

such that they affect less fixing of interest rates in banks with high nii. Real commercial rates

are impacted by interactions with MPR and inflation with opposite signs. Hence, MPR (inflation)

affects interest rate fixing negatively (positively), more so in banks with high nii.

[Table 11]

Quality of portfolio

Quality of portfolio, or bad loan ratio, affects commercial loans of the three segments with shortest

horizons and short- and mid-to-long-term consumer loans as shown in Table 12. Also fixing of

mortgage rates is influenced directly by bad-loan-ratio such that banks with a high ratio change

rates less in case of a positive change and more when the change is negative. Hence, it seems that

banks with relatively bad portfolios are interested in incorporating more mortgage loans, supposedly

to bring down the relative importance of provisions. The two shortest segments of commercial loans

are impacted by interaction with MPR and inflation, but with opposite signs, i.e. short-term loan

rate changes are affected positively by the MPR, more so in banks with relative bad portfolios, and

negatively to the inflation rate. The reverse happens for short-to-medium-term rates. Interaction

with MPR changes matter for medium-term commercial and consumer rates and to some extent

for the short-term consumer rate. MPR changes have initially negative effect on interest rate

determination, but this effect is practically reversed after one month.

[Table 12]
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External obligations

As shown in Table 13, external obligations have some impact on interest rate determination, espe-

cially for loans with longer horizons. Rates of short- and long-term commercial loans, and loans with

real interest rates, are affected negatively by external obligations such that the higher the degree of

external obligations, the less do rates increase or they fall more in case of a negative adjustment.

Rates of short-to-medium-term commercial loans are negatively affected by interaction of external

obligations with the inflation rate, i.e. banks with more external obligations have lower pass-through

of changes into the inflation rate. Medium-to-long-term commercial rates are influenced by inter-

action with MPR as well as inflation rate. MPR (inflation) has a negative (positive) impact on

interest rate changes and the sizes of the coefficients are almost equal. MPR changes initially have

a negative impact on interest changes, but this is more than compensated by a positive impact

after a month. Inflation changes, on the other hand, have initially a positive impact. Long-term

commercial loans are positively impacted by MPR changes, more so in banks with greater external

obligations. Banks take into account MPR level when deciding on short- and long-term consumer

rates and impact is negative; hence, banks with higher external obligations raise rates less or lower

them more. Finally, real commercial rates are affected by interest rate level: the higher the level,

the higher the changes, more so in banks with more external obligations.

[Table 13]

4.3 Conditional Impulse-Response Functions

To convey in a more transparent manner the quantitative implications of our results, we calculate

impulse-response functions to MPR and inflation changes conditioning on banks’ characteristics.

Conditional impulse-response functions were calculated as follows. In equation 9 all banks’ char-

acteristics were fixed to their mean value except one, i.e. (zkt−1 − z̄)−k = 0 and (zi t−1 − z̄)k free.

The free characteristic we fix it at a specific value, e.g. quantile 25. Finally, we compute the

impulse-response function for a 1% MPR and inflation change, respectively. We repeat the exercise

for quantiles 50 and 75.
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Results of the conditional pass-through exercises are presented in Figures 4-9. Figure 4 presents

conditional pass-through of MPR change to commercial rates, Figure 5 of inflation rate change,

Figure 6 (7) pass-through of MPR (inflation) change to consumer rates, while Figures 8 and 9 show

conditional pass-through to real rates of an MPR change. The results of this exercise confirm that

short-term commercial interest rates are affected by MPR pass-through, while long-term rates are

more influenced by inflationary pass-through. Real commercial rates are affected by pass-through

of MPR changes, while pass-through to mortgage rates seems to be limited. With respect to bank

characteristics, the main results are the following. MPR pass-through to short-term commercial

nominal rates is mainly affected by capital, non-interest-income and portfolio quality, while pass-

through to long-term rates is mostly affected by size. Also with respect to nominal consumer rates,

those of short-term seem to be principally affected by provisions and those of long-term by size.

Inflationary pass-through to long-to-medium-term commercial rates is particularly influenced by

deposit strength and non-interest-income, while long-term rate pass-through is especially affected

by bank size. Several bank characteristics seem to affect inflationary pass-through to consumer

rates, but it should be kept in mind that these results are affected by a great deal of uncertainty as

there is a lot of heterogeneity in these rates. Finally, MPR pass-through to real commercial rates

seems to be initially higher in banks with poor portfolio quality, while pass-through to mortgage

rates seems to depend little of bank characteristics. In what follows, further details of results are

supplied.

Effects of MPR Changes on Nominal Commercial Rates

In general terms, MPR pass-through tends to be larger for short-term rates than for those at longer

terms. Size seems to matter somewhat for pass-through and, with the exception of the one-to-three

month horizon, evidence suggests that smaller banks exhibit higher pass-through. Liquidity does

not seem to be an important determinant for interest rate pass-through, though it may have some

impact in the short run for loans with horizons of more than three months. Capital seems to matter

for short- and long-term interest rates, such that pass-through is higher in well capitalized banks.

Deposit strength matters mainly for very short-term rates in the sense that initially pass-through

is lower in banks with little deposit strength, but it is higher in the long run. The long-term
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loan ratio matters for medium-to-long term rates, where banks with larger ratios experience higher

pass-through. On the other hand, nii matters for short-term rates, higher nii implying higher

pass-through. Quality of portfolio seems to be an important parameter, at least for the short-

term pass-through, but reactions are very different for different horizons of loans. In the long-run,

however, effects are different for short-term rates, where pass-through is lowest in banks with worst

portfolio quality. Finally, external liabilities have little effect on MPR pass-through.

[Figure 4]

Effects of Inflation Changes on Nominal Commercial Rates

Inflation pass-through seems to be larger for long-term interest rates than for the short term. For

the latter, marginal pass-through tends to be negative, i.e. negative effect on total pass-through.

Marginal pass-through of inflation changes to short-term commercial rates seems to be affected

mainly by portfolio quality such that it is higher in banks with more provisions. Pass-through to

one-to-three month rates seems to be affected mainly by deposit strength, worse strength, higher

(negative) pass-through, while the characteristics which have some impact on medium-term rates

are deposit strength and long-term loan ratio. Strongest effects, however, are found in medium-

to-long-term rates. For one-to-three year rates inflation pass-through is more pronounced in banks

with low deposit strength and with high non-interest income. For long-term rates particularly size

matters, smaller pass-through in big banks, but also deposit and long-term loan ratios seem to be

important.

[Figure 5]

Effects of MPR Changes on Nominal Consumer Rates

While pass-through to rates of loans with horizons to three years initially is low it increases quickly

to a higher rate. For loans with horizons longer than three years, the picture is the opposite such

that the pass-through rate initially is high, but falls quickly and then rises to be stabilized at a
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higher level. Pass-through to short-term rates is higher in large banks, with few external liabilities

and relatively good portfolio quality. For rates of loans with horizons between one and three

months, pass-through seems to be largest in big banks with little liquidity and capital, high degree

of external liabilities and relatively good quality of the lending portfolio. Pass-through to medium-

to-long-term rates tends to depend positively on size, liquidity and excess capital, and negatively

on deposit strength, bad loans, and non-interest income. Finally, pass-through to long-term rates is

mainly affected by deposit strength, such that the stronger the position the lower the pass-through.

[Figure 6]

Effects of Inflation Changes on Nominal Consumer Rates

Several bank characteristics seem to affect pass-through of inflation changes on nominal consumer

rates. It should be remembered, however, that results are affected by a great deal of uncertainty

due to much heterogeneity amongst the rates set by each bank. Size and portfolio quality seem to

be the most important factors across lending horizons (smaller bank, higher pass-through) while

impact of bad loan ratio varies across horizons. Short-term rates are also affected by liquidity

(better liquidity, more pass-through) and external liabilities (smaller, more negative, pass-through

the higher the ratio).

[Figure 7]

Effects of MPR Changes on Real Interest Rates

MPR pass-through to real commercial rates seems to be higher in banks with poor portfolio quality,

i.e. big bad loan ratios and in the smaller banks, though this last effect is not pronounced in the long

run. Pass-through to mortgage rate seems to depend little of bank characteristics, but in the short

run there may be lower pass-through in banks having least deposit strength and worst portfolio

quality.

[Figure 8] [Figure 9]
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5 Concluding Remarks

In this paper we aimed at understanding better the complex monetary transmission mechanism,

by focusing on the part having to do with pass-through from changes in official interest rates to

bank rates. A theoretical framework was presented to argue that also the inflation rate should

be taken into account when analyzing pass-through as other scholars have argued that the term

premium may be accounted for by inflation uncertainty. Analysis was made with Chilean micro

data of interest rates and banks’ balance sheets covering the period from 2008 to 2014. With these

data we estimated econometric panel models explaining variations in interest rates for nominal and

real commercial and consumer loans with different payback horizons. With a conditional impulse-

response analysis we investigated what bank characteristics affect pass-through to rates of loans

with different horizons.

A closer look at the decomposition of the average interest rates used in the analyses revealed that

short-term consumer rates are quite rigid in the sense that they will move little with changes in the

monetary policy rate. This, because a large percentage of the total rate is either predetermined by

contracts or due to zero interest rate promotions.

The main results of the empirical analysis suggested that short-term commercial interest rates

have a relatively fast pass-through, while those of long-term seem to react more to inflation. It

turned out that particularly size and deposit strength affect banks when fixing nominal commercial

rates, while determination of rates of consumer loans is mainly influenced by size of the bank and its

capital strength. Turning to real interest rates, commercial rates are impacted by deposit strength,

non-interest income and external obligations, while real mortgage rates are affected by liquidity

strength and provisions.

When pass-through is conditioned on different characteristics of the banks, it turns out that the

loan horizon is important. MPR pass-through to short-term commercial nominal rates seems to be

especially affected by capital, non-interest-income and portfolio quality. Pass-through to long-term

commercial rates is mostly affected by size. Short-term nominal consumer rates are principally

affected by provisions and those of long-term by size. Inflationary pass-through to long-to-medium-
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term commercial rates is particularly influenced by deposit strength and non-interest-income, while

long-term rate pass-through is especially affected by bank size. Several bank characteristics seem

to affect inflationary pass-through to consumer rates, but these results are affected by a great deal

of uncertainty because of a lot of heterogeneity in these rates. Finally, MPR pass-through to real

commercial rates seems to be initially higher in banks with poor portfolio quality, while pass-through

to mortgage rates seems to depend little on bank characteristics.
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Table 1: Structure of the chilean financial system (2013)

Nominal interest rate Number % total loans % total deposits

Foreign banks 14 44.64 49.95
Local private banks 10 50.69 43.10
State-owned bank 1 4.68 6.95

Real interest rate Number % total loans % total deposits

Foreign banks 14 36.97 30.60
Local private banks 10 53.80 35.24
State-owned bank 1 9.23 34.16

Notes: Total loans include commercial and consumption loans.

Table 2: Structure of the chilean lending market (2013)

Loan type Denomination
CONS COM FT MORT CONS COM FT MORT

Nominal 99.1 78.7 11.2 0.0 19.0 78.2 2.8 0.0 100.0
Real 0.9 10.0 0.0 100.0 1.1 66.8 0.1 32.1 100.0
USD 0.1 11.3 88.8 0.0 0.0 34.1 65.9 0.0 100.0

100.0 100.0 100.0 100.0

Notes: CONS: consumption loans, COM: commercial loans, FT: foreign trade, MORT:
mortgage loans. Nominal (Real): Loans in CLP with nominal (real) interest rate. USD:
Loans in USD.
Source: Authors’s calculations based on data from Central Bank of Chile.
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