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Resumen

Este documento analiza la evidencia sobre € cand dd crédito bancario en Chile durante € periodo
1990-2002 sobre la base de informacion del sector bancario y del sector corporativo. En primer
lugar, se redliza una estimacion econométrica de un panel de bancos con € objeto de identificar los
cambios de la oferta de crédito bancario en respuesta a modificaciones de la politica monetaria. En
segundo lugar, tomando en cuenta la evidencia recabada en e paso anterior, se construye una
variable agregada cuyo objeto es capturar 1os principa es mecanismos que caracterizan al cana del
crédito bancario. Dicha variable se utiliza en la estimacion de un VAR, gque nos permite evaluar s
este cand de transmision amplifica o no € impacto de un cambio en la tasa de politica monetaria
sobre la actividad econdémica. Nuestra conclusion es que € canad de crédito bancario ha
funcionado como un mecanismo de transmisién de politica monetaria en Chile durante € periodo
bajo andlisis, teniendo un impacto independiente y significativo sobre la actividad econémica.

Abstract

This paper analyses the evidence about the bank-lending channel in Chile during the period 1990-
2002 using data from both the banking sector and the corporate sector. First, we estimate a panel
data of banks to identify shifts in the loan supply curve in response to changes in monetary policy.
Second, taking into consideration the evidence gathered in the previous step, we construct an
aggregate variable aimed to capture the main forces behind the bank lending channel, and we
estimate a VAR system to test whether or not this channel exacerbates the effect of a monetary
policy shock over macroeconomic activity. We conclude that the bank-lending channel has operated
as a monetary policy transmisson mechanism in Chile during the sample period, having an
independent and significant effect in terms of macroeconomic activity.

We thank Patricio Rojas, our conference discussant, as well as Simon Gilchrist and Anil Kashyap, for
comments. The points of view expressed throughout this document are the authors’ own, and do not
necessarily represent the institutions to which they are currently affiliated.
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1. | NTRODUCTI ON

Modi gl iani and MIler (1958) undermn ned enthusiasm about the role of
credit in the econony by suggesting that the capital structure of the
firmwas nostly irrelevant. Myreover, the strong and robust correl ation
between noney and real variables found in the enpirical literature in
the 1960s provided strong support for the view that the nmin
transm ssi on mechanism for nonetary policy was through changes in the
cost of capital and their inmpact on investnment (the interest rate
channel).! In that view, banks were only inportant because they created
noney. In the 1970s, however, the new field of the economcs of
i nformati on underscored the relevance of capital market inperfections
and the uniqueness of bank |oans as against other forms of debt.? In
this context, the “credit view energed as a new way of understanding
t he nonet ary policy transni ssion mechani sm Thi s literature
di sti ngui shes anbng two subchannels, nanmely, the broad credit channel
and the bank |ending channel, although nore recent interpretations of
the role that banks play in the transnission of nonetary policy
hi ghlight the interaction between the two channels.?3

Thi s paper focuses on the bank |ending channel, which enphasizes the
role played by banks in the transmssion of nonetary policy.* Thus, if
the Central Bank follows a tight nonetary policy, interbank lending is
curtailed and the supply of funds for banks drops. Sone individual banks
m ght succeed in lifting funds elsewhere, allowing them to insulate
their loan portfolios against nonetary policy. O her banks, however, are
forced to curtail their supply of credit, especially in the face of a
strong negative nonetary shock. Such a decrease in the bank |oan supply
is likely to be heterogeneous, as well, in the sense that heavily
i ndebt ed househol ds and smal|l and nedi um si zed enterpri ses (SMES), which
are presumably bank dependent, are crowded out of the market for bank
| oans and becone severely financially constrained.® On the other hand

1. See, for exanple, Friedman and Schwarts (1963).

2. The sem nal paper is Akerlof (1970), who draws on the market for used
cars to illustrate the problem caused by asymmetric information between deal ers
and buyers. Later references include Jaffee and Russell (1976), Townsend (1979),
Stiglitz and Weiss (1981), and Di anond (1984), anong many others.

3. See, for exanple, Huang (2003).

4. The broad credit channel (also known as the balance sheet channel) is
related to the supply of credit by all financial internediaries, enphasizing the
role of asymetric information in the existence of an external financing
premium This premiumis defined as the difference in the costs of external and
internal financing. The external financing prem um depends negatively on the net
worth of a potential borrower and positively on the stance of nonetary policy.
Hence, it is a financial accelerator mechanism that anplifies the effects of
nonetary policy on investnent and consunption decisions. See the appendix for an
overvi ew of how both the broad credit channel and the bank |ending channel are
related to the whol e set of nonetary transm ssion mechani sns.

5. Because of their conparative advantages in information collection and
processing, as well as their capacity to establish long-termrelationships with
their clients, banks are the only ones able to offer credit to certain types of
borrowers. However, banks that serve <clients wthout any other narket
alternative have to deal with an asymetric information problem since it is
difficult for the market to value their |loan portfolios. Those banks wll
therefore experience difficulties in substituting their financial sources. For
Exanpl e, Goldberg, Cole, and Wite (2002), using a survey of snall firns
conducted by the Federal Reserve, find that |arger banks rely on standard
techniques based on financial statenents to make their comercial |[|oan
deci sions. Snaller banks tend to deviate from these criteria, supporting their



| ess binding adverse selection and noral hazard problens allow |arge
enterprises to maintain, if not increase, their access to donestic bank
| oans and other donestic financial sources.® As a result, the bank
| endi ng channel exacerbates the inpact of a negative nonetary policy
shock in aggregate spending.

In distinguishing between movenents of the demand and supply of bank
credit—a key issue for interpreting the evidence on the bank | ending
channel -we follow a strategy of identification through heterogeneity, by
conparing economic agents that are nmore likely to be affected by
financial frictions with econom c agents that are less likely to be so
affected. In the words of G lchrist and Zakrajsek (1995), “By observing
and measuring the differential behavior of economc agents under
consi deration, one can potentially attribute sone, if not all, of the
difference in behavior to frictions caused by credit markets.”

Al though we are well aware that the asymmetric nature of financia
frictions also inplies tine varying differences, that is, in and out of
times of tight nonetary policy, we concentrate on explaining cross-
sectional differences by following a two-step approach. First, we foll ow
a panel data approach to test how bank characteristics (size, liquidity,
and capitalization) affect the response of |oan supply after a change in
nonetary policy. Second, using the evidence gathered in the previous
step regarding the main forces behind the bank |ending channel, we
construct an aggregate variable—the low high quality ratio—ained at
capturing the availability of bank credit to households and SMEs vis-a-
vis large enterprises. Using the low high quality ratio, we test—within
a vector autoregression (VAR) systemwhether the bank |ending channe
exacerbates the effect of a nonetary policy shock over macroeconomc
activity.

Qur panel data approach is closely related to Hernando and Martinez-
Pagés (2001) and, to a lesser extent, to Kashyap and Stein (1995, 2000)
and Ki shan and Opiela (2000).7 Qur VAR approach is mainly related to
Glchrist and Zakrajsek (1995). Using this two-step approach, we
conclude that the bank |ending channel has operated as a transn ssion
mechani sm of nonetary policy in Chile within the sanple period and that
this mechani sm has had a significant inmpact on nmacroeconomc activity.

The rest of the paper is organized as follows: section 1 describes
the data, section 2 describes sone nethodol ogical issues and presents
the empirical results, and section 3 concl udes.

decisions with a much nore personalized assessment of the entrepreneurs (of
SMES). In other words, the role played by asymmetric information is twofold: it
affects the capacity of some banks to |ift funds in situations of |ow market
liquidity, and it generates a set of captive clients anong banks.

6. For exanple, if large firns are at the sane tine being directly affected
by an external shock that is restricting their access to international financia
markets, they will satisfy their financial needs donestically, thereby further
crowdi ng other agents out of financial narkets. In addition to taking bank
|l oans, large Chilean enterprises have been actively issuing new donestic bonds
in recent periods.

7. See Cavieres (2002) for a study about the bank |ending channel in Chile
that follows closely Kishan and Opiela (2000).



2. THE DATA

The data used in this paper cone mainly from financial statenents of
banks and publicly listed enterprises.8 Qur dataset covers the period
fromthe first quarter of 1990 to the second quarter of 2002. W also
make use of several macroecononic series, which are nostly taken from
the Central Bank of Chile.

When using bank statenents, we consider only banks that are active
participants in the credit nmarket, excluding branches of foreign banks
that are mainly devoted to cash and portfolio management activities.®
This dimnishes the problens associated wth heterogeneous denmand
shocks, because the share of different types of loans in the banks’
portfolios does not differ significantly (see table 1). Even after this
adj ustnment, our data-set is quite representative of the credit market,
accounting for nore than 90 percent of total |loans at any point in tine
(see figure 1).

Figure 1. Share in the Loans Market of Banks Included in the Sample
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Source: SBIF.

From these bank statenents we collect total |oans, consumer | oans,
and commerci al | oans. The distinction between consuner |oans and
commercial | oans points also toward a better identification of novenents

in the supply of credit. 10 I ndeed, evidence indicates a differenti al
behavi or of various types of |oans during the business cycle (see figure
2), which suggests that different types of I|oans may be affected
distinctly by demand shocks.

8. The bank statenents are published in the statistical bulletin of the
Superintendenci a de Bancos e |nstituci ones Financieras (SBIF); the statenents of
publicly listed enterprises are taken from a dataset assenbled by the Santiago
Stock Exchange (Bol sa de Conercio de Santiago) containing all the information
provided by the Ficha Estadistica Codificada Uniforme (FECUS), a standardized
statenent that every public firmin Chile is required to file quarterly.

9. Wien estimating the panel data, the original dataset is adjusted slightly
to take into account nergers that occurred during the sanple period. W follow
the internediate strategy proposed by Hernando and Martinez-Pagés (2001),
generating a new bank when a nerger of banks of simlar sizes takes place. If
the merger is between banks of significantly different sizes, the data of the
nerged bank is considered as data of the largest nerging institution and no new
bank appears.

10. As suggested by Hernando and Martinez-Pagés (2001).



Table 1. Characteristics of the Banking System®

Size (percentile) Capitalization (percentile)
Characteristic <25 25-50 50-75 >75 <25 25-50 50-75 >75
Market share (percent)
Total assets 3.9 10.0 231 63.0 29.5 40.0 22.8 7.7
Loans 11 45 20.5 73.9 36.6 46.2 16.5 0.8
Deposits 14 5.2 20.6 72.8 355 46.0 17.2 13
Size indicator
Average number of bank-
branches 2.7 125 313 113.6 78.7 87.3 29.3 1.2
Average total assets” 12134.2 32117.3 71943.6 205512.1 122427.5 180963.9 97109.9 34402.5
Asset composition (percent) 12.9 20.3 40.2 53.1 55.4 51.6 322 4.7
Loans 11.6 18.9 38.9 50.7 53.5 49.3 30.0 31
Loans to firms 44.3 44.7 57.4 57.0 59.4 58.9 53.4 48.3
Consumer loans 13.6 27.0 10.3 6.1 11.7 7.8 8.7 55
Mortgage loans 0.5 2.6 12.3 16.4 11.6 17.6 20.3 0.1
Other loans 41.7 25.7 19.9 20.5 17.3 15.8 17.6 46.1
Securities 6.8 7.8 9.6 14.7 8.8 12.8 10.6 4.6
Other assets 81.6 73.3 51.5 34.6 37.7 38.0 59.3 92.3
Liabilities composition (percent)
Deposits 51.2 68.4 63.9 62.5 66.3 64.3 61.1 52.0
Overnight deposits 7.5 4.8 8.6 14.1 114 12.7 13.4 7.2
Time deposits 43.8 63.6 55.3 48.4 54.9 51.6 47.7 44.8
Morgage bonds 0.4 2.0 14.7 16.9 17.1 184 18.1 0.1
Foreign loans 8.0 9.5 6.7 7.7 4.6 4.2 5.7 2.8
Subordinate bonds 0.0 0.2 1.8 17 23 23 1.2 0.0
Stock of provisions 14 2.6 2.4 2.6 2.1 1.9 2.0 1.0
Capital and reserves 38.9 17.3 10.4 8.6 7.6 8.9 12.0 44.0

Source: SBIF and authors calculations.
a. This analysis if performed for the whole sample period (1990-2002). Percentiles are calculated for each period.
b. Millions of pesos.



We al so collect our proxies for bank characteristics—size, liquidity,
and capitalization—which are based on how the existing enpirica
literature about the bank |ending channel captures the potential
probl ems associated with asynmetric information. ! Size is defined as
t he bank’s share of the total assets of the banking system liquidity is
defined as the ratio of liquid assets to total assets; and
capitalization is defined as the seasonally adjusted ratio of capital
and reserves to total assets. Table 2 presents the main descriptive
statistics on this set of bank characteristics.

Figure 2. Annual Growth of Total Loans
All banks; percent of moving average
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Source: SBIF.

Fromthe statements of publicly listed enterprises, we take the tota
| arge corporate sector bank debt. Using this variable as the denom nator
and the consuner |oans of the banking system as the nunerator, we
construct a variable that we call the low high quality ratio, to capture
the availability of bank credit to households and SMEs vis-a-vis large
enterprises. Two features of this ratio deserve further explanation: the
extent to which consuner |oans capture not only household credit but
al so loans directed to SMEs; and the relation of this ratio to a flight
to quality. Wth regard to the first feature, we could have neasured
credit to SMEs nmore directly using data that is available by size of
| oans, but this series is only available since 1996, and with |ess than
a quarterly frequency. However, when we graph the small business |oans
and consuner |oans together (see figure 3), the two series follow a
relatively simlar path (the correlation is over 90 percent). Credit to
SMEs is, in fact, known to usually take the formof a consuner credit in
the Chilean banking industry, whereas credit to large enterprises
follows a very different path.

11. See, for exanple, Kashyap and Stein (1995, 2000) and Kishan and Opiela
(2000) .



Table 2. Descriptive Statistics of Bank Characteristics

Percent
Characteristic Mean Standard Error Minimum Maximum percentile25percentile50 percentile75
Size 421 4.01 0.03 19.04 0.87 3.24 5.92
Liquidity 20.69 9.01 4.48 53.92 1341 19.58 27.26
Capitalization 8.76 9.43 1.09 63.44 4.64 5.68 7.95

Source: Authors calculations.

Wth regard to the second feature, our low high quality ratio is
(inversely) related to the indicator of a flight to quality constructed
by Caballero (2002) using precisely the share of large loans from the
avail abl e data by size of loans. Although our story is different from
Caballero's, in the sense that we are trying to pin down the effect of a
nmonetary policy shock instead of an external shock, the operative
financial nmechanism is basically the same: indebted consumers and
especially SMEs are crowded out of the banking system by large firnms,
t hus becomi ng severely financially constrained. Figure 4 shows a severe
flight-to-quality effect in 1998-99, a period of extrenely tight
nonetary policy.

Figure 3. Small Loans and Consumption Loans
Annual growth
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To identify the effect of a nonetary policy shock on the supply of
bank |oans, we need an indicator that is closely tied to nonetary
policy. The i nternational enpiri cal literature of fers sever al
alternatives, but the set of choices in the case of Chile is linted by
data availability. Wthin this limted choice set, we choose the term
spread, defined as the difference between the nonetary policy rate and
the PRC8.' As explained in Gertler (2000), a positive nmovenent in the
term spread (so defined) sinply reflects that the nonetary tightening is

12. The PRC8 are long-term indexed bonds issued by the Central Bank of
Chile. See Estrella and Mshkin (1998) for a positive assessnent of the
predictive power of the term spread; see Certler (2000) for an explanation of
the close rel ationship between the term spread and nmonetary policy, particularly
in periods of significant nonetary tightening.



inducing a fall in long-termrates, since there are expectations of a
drop in the short-terminterest rate in the near future (see figure 5).

Figure 4. Annual Growth in Low/High Quality Ratio and Term Spread
Percent, moving average
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Figure 5. Term Spread
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Finally, we use several nacroecononic series in the panel and the VAR
system Specifically, in the panel of banks we use the annual growh of
real CGDP to capture changes in inconme, and the annual depreciation of
the real exchange rate to capture novenents in relative prices. Both
vari ables are intended to control for demand effects. In the VAR system
we use three additional endogenous variables (besides the |ow high
quality ratio and the term spread): nanely, a proxy for macroeconomc
activity (in logs and seasonally adjusted), the consuner price index (in
| ogs and seasonal ly adjusted), and real exchange rate (in logs). W use
six different proxies for nacroeconom c activity: real GDP, industrial
production, business investment, durable goods consunption, unenpl oynment
rate, and residential investnent. In addition to these endogenous
vari ables, every VAR nodel includes the following set of exogenous
variables: ternms of trade, inflation target, external output, and a tine
trend. 13

3. METHODOLOG CAL | SSUES AND EMPI RI CAL RESULTS

Qur main goal in this section is to analyze whether the bank | ending
channel played any role as a transnission nmechanism for nonetary policy
in the Chilean econony during the period 1990 to 2002 and, if so,
whet her this transm ssion nmechani sm plays any significant macroeconom c
role. We follow a two-step approach. First, we use a panel data of banks
to identify shifts in the |oan supply curve in response to changes in
nonetary policy by exploiting the heterogeneity anong banks. Such an
exercise lets us gather evidence about where the bank |ending channe
has operated nobst strongly. Second, we use that know edge to construct a
variable that is likely to be a good proxy of how the bank |ending
channel exacerbates the nonetary policy shock, thus having an
i ndependent and significant inmpact on aggregate spending. This variable
is the low high quality ratio, which captures the availability of bank
credit to households and SMEs vis-a-vis large enterprises. Here again,
we appeal to heterogeneity for identification purposes, this time anpbng
borrowers. Finally, we enbed the |lowhigh quality ratio within a VAR
system to test whether the bank |ending channel exacerbates the effect
of a nonetary policy shock over nmacroecononi c activity.

3.1 First Step: A Panel Data of Banks

As discussed in the introduction, a tight nonetary policy reduces the
anount of funds available for the banking system and sone banks are
unable to offset the reduction in interbank funds owing to information
probl ems. How do bank characteristics affect the response of |oan supply
following a nonetary policy shock? To answer this question, we follow a
panel data approach in which bank characteristics (size, liquidity, and
capitalization) interact with the termspread (our indicator of nonetary
policy) to disentangle the differential behavior of banks with regard to
total |oans, consuner |oans, and conmercial |oans.

In this panel nodel, the dynamic structure is adequately handl ed by
i ntroducing one lag for the endogenous variable and four lags for the

13. This is justified on the grounds that Chile is a small open econony wth
an inflation target regime operating since the early 1990s. In particular, by
including the terns of trade, we are controlling for external shocks. Hence, if
we find that the Iow high quality ratio influences econonmic activity follow ng a
nonetary policy shock, we can interpret the flight-to-quality effect as being
donestically driven



term spread, the variables aimed at controlling for denmand effects, and
the variables related to bank characteristics. Although including a |ag
of the dependent variable is trivial in the time-series context, the
fixed-effects estimator is severely biased in a dynam c context. Instead
of following the traditional approach to dealing with such a problem—
nanely, the Arellano and Bond generalized nethod of nonents (GW)

procedure—we use the bias-corrected estimator proposed by Hahn and

Kuer st ei ner (2002).14

The enpirical specification within this panel data approach is the
fol | owi ng:

4 4 4
Yo =Y., +& x¢ b+2¢,9+Q x,, z¢.f +& sD, +u,,

j=0 =1 s=1

where y;; represents the annual growh of total |oans, commercial |oans,
and consuner |oans, respectively; xj; is a vector of nmacroeconomc
vari abl es ained at controlling denmand-side shocks (annual growth of GDP
and annual depreciation of the real exchange rate) in addition to the
monetary policy indicator (term spread); zj; denotes a vector of bank-
specific variables (liquidity, size and capitalization); D is a set of
seasonal dummes; uj; is i.i.d; i =1, ... , N represents the nunber of
banks included in the dataset; and t = 1, , T is the tinme index from
1990:1 to 2002:2. Note that the bank-specific explanatory variables zj;
are included with one lag to account for potential endogeneity.

We disentangle loan-supply from |oan-demand effects by |ooking at
cross-sectional differences in the response of bank |oans to a nonetary
policy shock. Were these differences to be related to indicators of the
degree of i nformati onal asynmetries (size, liquidity, or
capitalization), it would support the existence of the bank Iending
channel . More specifically, if the bank |ending channel holds, we should
expect a positive and significant cross-coefficient between the term
spread and bank characteristics.

14. The Arellano and Bond GW procedure is subject to substantial finite
sanpl e bias, as shown by Al onso-Borrego and Arellano (1999) and Hahn, Hausnan,
and Kuersteiner (2002). For a nore technical discussion of the methodol ogical
i ssues, see Brock and Franken (2003).



Table 3. Long-Run Coefficients and Standard Errors

Dependent variable Coefficient Standard Error
1. Growth of total loans
Real GDP growth 0.57 0.19
Real exchange rate devaluation -0.93 0.11
Term spread -4.31 0.46
Bank characteristic and term spread:
Liquidity 7.83 1.56
Size 13.24 2.83
Capitalization -1.43 3.85

2. Growth of consumer loans

Real GDP growth 1.09 0.19
Real exchange rate devaluation —-0.20* 0.10
Term spread -2.65 0.57
Bank characteristic and term spread:
Liquidity 6.41 1.66
Size 3.44 3.89
Capitalization 5.39 1.37
3. Growth of commercial loans
Real GDP growth -0.02 0.37
Real exchange rate devaluation -1.71 0.21
Term spread —6.85 0.99
Bank characteristic and term spread:
Liquidity 13.59 4,01
Size 2.22 421
Capitalization -3.94 6.28

*Statistically significant at the 1 percent |evel.
**Statistically significant at the 5 percent |evel.

Table 3 shows the long-run coefficients for each of the explanatory
variables. First, note that the long-run coefficient for the annual
growt h of real GDP, when statistically significant, is positive. Second,
the long-run coefficient for annual real depreciation is always
signi ficant and negative. Third, the long-run coefficient of the term
spread, which is positively related with a tighter nonetary policy, is
al ways significant and negative. Finally, regarding the interaction of
bank characteristics wth nonetary policy, the results show that
liquidity is always significant and positive, size is positive and
significant only for total |oans, and capitalization is positive and
significant only for consunmer |oans.

Tabl e 4 shows the overall effects of a tight nmonetary policy in terns
of the annual growh rate of total |oans, consuner |oans, and conmerci al
loans.'® As can be seen from the table, tightening nonetary policy
results in a larger drop in the growmh rate of total l|oans for small

15. The overall effects include the direct effect of nonetary policy plus
the interactive effects of bank characteristics with nmonetary policy. If the
parameter is nonsignificant, it is conputed as being equal to zero. Bank
characteristics are evaluated at three representative levels for each category.

10



banks than for large banks.® In addition, the drop in the growh rate
of all types of loans is larger for less liquid banks than for nore
liquid banks.! In the case of consuner |oans, the bank |ending channel
operates through | ess capitalized banks. '8

Table 4. Overall Effect of a Monetary Policy Shock on the Growth Rate of Loans

_ _ Capitalization Liquidity

Size (percentile) (percentile) (percentile)
Type of loan 25 50 75 25 50 75 25 50 75
Total -4.2 -3.9 -3.5 -4.3 -4.3 -4.3 -3.3 -2.8 -2.2
Consumer -2.6 -2.6 -2.6 2.4 -2.3 2.2 -1.8 -1.4 -0.9
Commercial -6.9 -6.9 -6.9 -6.9 -6.9 -6.9 -5.0 -4.2 -3.1

Qur prelimnary results thus support the idea that the bank |ending
channel has operated in Chile. Furthernore, consumer |oans seenms to
capture better the role played by informational asymetries in the
response of bank | oans to nonetary policy shocks. Indeed, both liquidity
and capitalization have played a restrictive role for consuner |oans,
while commercial |oans have only been affected by liquidity. W argued
above that consumer |oans are a reasonably good proxy for bank credit
directed to both households and SMEs. Hence, our results in this first
step suggest that the decrease in banks’ |oan supply may have actually
been heterogeneous, affecting nore SMEs and, to a |esser extent, highly
i ndebted househol ds than |arge enterprises. The next step concentrates
on providing nore solid evidence along this |ine.

3.2 Second Step: A VAR System Including an Aggregate Proxy for
t he Bank Lendi ng Channel

The fact t hat t he banks’ | oan supply affects borrowers
het er ogeneously can be exploited to identify how the bank |[|ending
channel exacerbates a nonetary policy shock. We therefore construct the
low high quality ratio to capture the availability of bank credit to
househol ds and SMEs vis-a-vis large enterprises.®® Mre specifically, we
ask the followi ng question regarding the inpact of nonetary policy on
the real sector of the econony: does the bank |ending channel play any
significant macroecononic role as a nonetary transni ssion nechanisn? To
answer this question, we analyze whether the low high quality ratio has
mar gi nal predictive power over a set of nmcroecononi c vari abl es.

We expect a negative monetary policy shock to reduce the |ow high
quality ratio (flight to quality), which would strongly affect bank-
dependent households and SMEs by elimnating their only source of

16. A one percentage point increase in the term spread accounts for an
annual reduction of 4.2 percent in total |oans when the bank is small, but only
3.5 percent when the bank is |arge.

17. A one percentage point increase in the term spread accounts for an
annual reduction of 3.3 percent in total loans, 1.8 percent in consunmer |oans,
and 5.0 percent in conmercial |loans for a less |liquid bank. On the other hand, a
one percentage point increase in the term spread accounts for an annual
reduction of only 2.2 percent in total |oans, 0.9 percent in consuner |oans, and
3,1 percent in comrercial |loans for a highly Iiquid bank.

18. A one percentage point increase in the term spread accounts for an
annual reduction of 2.4 percent in consuner loans when the bank is |less
capitalized, but only 2.2 percent when the bank is nore capitalized.

19. See section 1 for a mnore detailed explanation of this particular
vari abl e.
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external funding.? For exanple, casual evidence for the Chilean econony
shows that SMEs have quite linited access, if any, to bond issuing or
capital raising in the stock market.?' In other words, the decline in
the low high quality ratio represents a decrease in portion of the
banks’ loan supply directed to those econonic agents (households and
SMEs) who bear the largest share of the <costs associated wth
informati on problens. This may, in turn, have a significant effect on
econom ¢ activity.??

The enpirical approach used in this section consists in estimating a
set of VAR nodels in levels, each of which includes the |ow high quality
rati o that accounts for the existence of the bank |ending channel. Four
endogenous variables are also included, nanely, the term spread as the
i ndicator of the nonetary policy stance, a proxy for macroecononic
activity (with six different alternatives), the real exchange rate, and
the price level. Finally, every npdel includes a set of exogenous
variables: ternms of trade, inflation target, external output, and a tine
trend. %

To assess the macroecononic inportance of the bank |ending channel,
we test for the marginal predictive power of the credit variable
(low high quality ratio) by carrying out G anger causality tests and
reporting the corresponding p values. A rejection of the null hypothesis
that the credit variable is irrelevant for predicting nacroeconomc
activity is one piece of evidence in favor of the bank |ending channel.
This evidence has to be conplenented with two sinultaneous conditions,
however: rejection of the null hypothesis that the term spread is
irrelevant for predicting the credit variable and failure to reject the
null hypothesis that the proxy for macroeconomc activity is useless in
predicting the credit variable. In other words, the bank | endi ng channel
requires that |agged values of the term spread be significant in
predicting the credit variable, which in turn nust be significant in
predicting either macroeconom ¢ activity or ot her macr oeconom ¢
vari abl es.

Table 5 shows the Granger causality test for each VAR nodel. The
results support the hypothesis that the low high quality ratio predicts
macr oeconom ¢ variables in all cases. These results also indicate that
the lags of the termspread are significant for predicting macroeconomc
variables in just three out of six cases.? On the other hand,
macr oeconom ¢ variables are not helpful for predicting the |ow high
quality ratio in each case, whereas the term spread is helpful for
predicting the lowhigh quality ratio in all cases. The enpirical

20. See footnote 5.

21. This is consistent with the international enpirical evidence, which
shows that finding alternative sources of credit is quite difficult for SMEs.

22. The drop in the supply of bank credit pushes SMEs to curtail their
productive activities, which are usually labor intensive. This has a strong
impact in terms of job destruction, since the affected workers are generally
unskilled and thus difficult to absorb into other sectors in the econony. G ven
that increasing unenploynent rates are strongly correlated wth consuner
confidence (in the United States and el sewhere), aggregate demand falls. Hancock
and WIlcox (1998) find that small banks engage in “high power” credit
activities, in that a one-dollar drop in their credit supply has a large inpact
on economc activity, measured in ternms of unenploynment, real wages, GDP, and
nurmber of bankruptci es.

23. W use a two-step procedure to define the optimal lag structure
(Johansen, 1995): the first step uses the Schwarz-Bayesian criterion; the second
step adds additional lags for elinmnating any evidence of serial correlation
detected by the multivariate LMtest statistics for residual serial correlation.

24. At the 5 percent |evel of significance.
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evi dence thus strongly supports a causality running fromnnonetary policy
to credit and fromcredit to macroecononic activity.

Table 5. VAR Pairwise Granger Causality/Block Exogeneity Wald Tests®
P values from exclusion test

Low/high quality mix ratio™®

Variables exclude from:

Models classified according

to proxies for Macroeconomic activity P values Low/high quality mix ratio P values
macroeconomic activity equation (percent) equation (percent)
GDP® Monetary policy shock 95.6 GDP 73.6
Low/high quality mix ratio 0.0 Monetary policy shock 0.2
Industrial production® Monetary policy shock 4.5 Industrial production 90.7
Low/high quality mix ratio 0.5 Monetary policy shock 0.6
Business investment® Monetary policy shock 68.7 Business investment 66.5
Low/high quality mix ratio 0.0 Monetary policy shock 0.2
Durable consumption’ Monetary policy shock 0.2 Durable consumption 52.6
Low/high quality mix ratio 1.9 Monetary policy shock 3.3
Unemployment rate® Monetary policy shock 447 Unemployment 95.6
Low/high quality mix ratio 0.0 Monetary policy shock 0.8
Residential investment’ Monetary policy shock 3.1 Residential investment 55.4
Low/high quality mix ratio 1.9 Monetary policy shock 25

a. This table shows the results obtained from six VAR models. Each one uses a different option for measuring
macroeconomic activity: real GDP, industrial production, business investment, durable consumption, the unemployment
rate, and residential investment. Each proxy is added one at time to the base VAR. The base model comprises five
variables: real GDP, the consumer price index, the term spread, the low/high quality mix ratio, and the real exchange rate.
The exogenous variables are the terms of trade, the inflation target , external output, and a time trend.

b. The numbers in the table are the p values for the null hypothesis that some variables contain no information for the
dependent variable. For each model, we choose the equations that represent both the proxy for macroeconomic activity
and the credit variable (low/high quality mix ratio). We then test, respectively, whether the term spread and the credit
variables do not Granger cause macroeconomic activity and whether macroeconomic activity and monetary policy do not
Granger cause the credit variable. In other words, if the p value is lower than 5 percent, we can reject the null hypothesis.

c. Ratio of credit bank loans for consumer and small firms to short-term bank debt of all firms, from FECUS dataset.

d. The exogenous variables are a time trend, the inflation target, the terms of trade, and external output.

e. Endogenous variables have two lags, exogenous variables have two lags.

f. Endogenous variables have three lags; exogenous variables have two lags

To study the dynamics of the bank |ending channel, we estimte a
structural vector autoregression (SVAR) and report inpul se responses to
a nonetary policy shock. The set of identifying assunptions is borrowed
froma vast list of authors who use this type of identification schene
in VAR nodels.? Variables are thus divided into three recursive sets:
nonpolicy variables that are not contenporaneously affected by the
policy variables; policy variables; and nonpolicy variables that are
cont enpor aneously affected by the policy variables.? In other words,
the Central Bank’s feedback rule is identified by dividing the set of
nonpolicy variables into variables that cause a policy reaction and
variables that are affected by the policy reaction. For the policy
vari abl es, we assume the follow ng sequence of events: the Central Bank
first sets an inflation target, which is an exogenous variable, and it

25. See, for exanple, Christiano, Eichenbaum and Evans (1996, 1997, 1999);
Ei chenbaum and Evans (1995); Strogin (1995); Bernanke and Blinder (1992);
Ber nanke and M hov (1998); and Certler and Glchrist (1994). For the case of
Chile, see Bravo and Garcia (2002).

26. In our particular case, we use an exactly identified VAR because
additional identifying restrictions in the paranmeters do not change the results
obtained in the inpul se response functions.
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then sets the nonetary policy stance.? For the nonpolicy variables, we
assune a recursive causal relationship ordered as follows: price |evel,
output, and the credit variable.? Qur positioning of the variable used
as a proxy for the bank | ending channel (low high quality ratio) in |ast
pl ace is based on the assunption that the Central Bank is able to affect
it contenporaneously through the nonetary policy stance, since capita
markets tends to respond faster than goods and | abor markets. ?°

Figure 6 displays the estimated inpulse responses represented by
black lines. The low high quality ratio decreases follow ng the nonetary
policy shock, a result that is consistent with a flight-to-quality
effect as described above. GDP declines about two quarters after a
tightening in nonetary policy. The maxi num decline occurs about a year
after the shock, and the effect gradually dies out thereafter. W
observe a simlar pattern when GDP is substituted with industrial
production or unenploynent rate, although the effect seens to be nore
persistent in the latter case.

When both investnment and durable consunption replace GDP, these two
conmponents of aggregate output decline during the first year and a half.
Such a result differs from the international enpirical evidence. For
exanpl e, Bernanke and Gertler (1995) find evidence that in the United
States the decline of durable consunption and residential investnent
precede business fixed investnent. Their interpretation is against the
conventional nonetary policy transnission nechanism that operates
through an earlier decline in investment. In the Chilean case, however,
the inmpul se responses indicate that durable consunption and both types
of investnent decrease at approximately the sane tine. We interpret this
as evidence that both transm ssion mechanisns are relevant for Chile.

27. This assunption is consistent with the fact that the nonetary policy
rate is used as a fine-tuning policy, given a known inflation target.

28. The assunption behind this order is that the price level is stickier
than output, a fact that is consistent with the high level of backward
indexation in the Chil ean econony (Jadresic, 1996).

29. To illustrate the identifying assunptions described above, assune that
the Central Bank contenporaneously knows the evolution of the inflation rate but
is not able to affect it. If the econony faces an inflationary shock (an oil
shock, for instance), the Central Bank could respond with a change in the
nonetary policy rate. This, in turn, will have an immediate inmpact on other
vari abl es, such as the lowhigh quality ratio and the exchange rate. Only then
may nonetary policy affect variables such as GDP, investnent, consunption, and
inflation.
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Figure 6. Response to Structural One S.D. Innovations + 2 S.E on Monetary Policy Shock®
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The enpirical strategy described above allows us to conpare the inpulse
responses to a nonetary policy shock in two different systems, in which
the variable used as a proxy for the bank |ending channel (Iow high
quality ratio) is first defined as endogenous (black lines) and then as
exogenous (gray lines). Shutting down the bank | ending channel effect on
ot her macroecononmc variables following a nonetary policy shock
establishes a nmeasure of the nmacroeconom ¢ rel evance of the bank | ending
channel : namely, the difference between the two inpulse responses®. To
deternmine whether this difference is statistically significant, we
di splay the dashed lines that represent a 95 percent confidence interva
for each impulse response function when the bank |ending channel is
endogenous. |If the inmpulse response functions calculated under the
assunption that the credit variable is exogenous fall outside this
confidence interval, we interpret this as evidence in favor of the
macr oecononi ¢ rel evance of the bank | endi ng channel

VWhat do we find? The bank |ending channel is unanbiguously relevant
in ternms of GDP, business investnment, and the unenploynent rate, since
the responses of these variables are definitely nuch weaker if the bank
| endi ng channel is exogenously included in the system The other results
al so support the macroeconom c rel evance of the bank |ending channel to
a degree, since durable consumption, residential investnment, and
i ndustrial production are on the brink of being statistically different
fromthe case of an endogenous bank | endi ng channel . 3!

4. CONCLUDI NG REMARKS AND DI RECTI ONS FOR FUTURE RESEARCH

We conclude that the bank |ending channel operated as a nonetary
policy transm ssion mechanismin Chile during the period 1990-2002, with
an independent and significant effect in terms of nacroeconomc
activity. The way that the bank | ending channel seems to have operated
in Chile is consistent with the international enpirical evidence: first,
sone banks—ess liquid banks and, to a |esser extent, small and |ess
capitalized banks—are forced to curtail their supply of credit follow ng
a nonetary policy shock; second, the access of households and SMEs to
external financing is severely restricted following the drop in the
supply of bank credit; third, the uneven distribution of the drop in the
supply of bank credit, which can be associated to a flight-to-quality
effect, has a significant influence in ternms of macroecononmic activity.
By pushing toward a better understanding of the way in which the bank
| endi ng channel operates as a transni ssion nechani sm of nmonetary policy
in Chile, our paper contributes to an inprovenent of the nonetary policy
deci si on franeworKk.

30. From the Ganger causality tests, we already know that the enpirica
evidence strongly supports a causality running from nonetary policy to credit
and fromcredit to macroecononic activity. Wat we are doing here, therefore, is
determining whether the flight-to-quality effect occurs as a result of a
nonetary policy shock or is driven by other factors

31. We are using a relatively small data set given the relatively large set
of variables included in the VAR system neaning that we are dealing with | arge
sanpling uncertainty. The 95 percent confident interval is thus a rather strict
test. For instance, researchers tend to use +/ -1 standard devi ati on when deal i ng
with large sanpling uncertainty, neaning that a 67 percent confidence interva
for the true inmpulse response function is considered good enough for the purpose
at hand (see, for exanple, Stock and Watson, 2001). If we use the latter
benchnark, the macroecononic relevance of the bank lending channel s
unambi guously supported for all variables used as a proxy for nacroecononic
activity.
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Qur focus in this paper is on explaining cross-sectional differences
anong econonmic agents (banks, firms, and, to a Ilesser extent,
househol ds). The evi dence gathered in this paper therefore points toward
a bank | ending channel operating across the sanple period, abstracting
from the asymetries related to times in and out of tight nonetary
policy and from the evolution of certain features in the econony that
may affect the strength of the bank |ending channel. For exanple,
information problens are likely to be less binding in periods of
relatively |oose nonetary policy, rendering the bank |ending channe
much less relevant as a transmission nechanism in conparison wth
periods of a tighter nonetary stance. In particular, the |arge nonetary
policy shock in 1998-99 probably represents the bank |ending channe
operating at its maxi num strength, although the counterfactual exercise
of what would have happened had the exchange rate been allowed to
depreciate sharply points to the possibility of a financial accelerator
mechani sm as well, through | arger bal ance sheet effects. Another exanple
is the role played by the increase in the capital-base of banks during
the 1990s, as well as the nore wi despread use of credit scoring. Both
trends have probably strengthened the capacity of banks to deal with
i nformati onal asynmetries.

This study underscores at |east four avenues for future research that
may deepen our know edge of the functioning of the credit channel, in
general, and the bank lending channel, in particular, as transn ssion
mechanisnms for the nonetary policy in the Chilean econony: (i)
i mprovenents in nmeasuring the nonetary policy shock; (ii) inprovenents
in neasuring the costs for bank-dependent borrowers associated with a
drop in banks’ credit supply; (iii) inmprovenents in incorporating the
effects of policy changes and financial sector developnents; and (iv)
i nprovenents in assenbling nore conprehensive datasets at t he
m croeconom c | evel.
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APPENDI X: SUBCHANNELS OF MONETARY TRANSM SSI ON

The different transm ssion nechanisnms of nonetary policy can be
illustrated by nmeans of the diagram in figure Al (Kuttner and Mosser
2002). The transm ssion nechani sm process begins with the Central Bank’s
definition of a nonetary policy rate. The interbank rate then converges
to this objective through the regulation of the liquidity of the
financial system Once the liquidity of the financial system is
adjusted, different nechanisns start operating in the transm ssion
channel . Four of these are activated by market interest rates nmoving in
tandem with the interbank interest rate. These are the interest rate
channel, in which an increase in the cost of capital reduces the
donestic aggregate demand through a fall in investnent and in the
consunption of durable goods; the exchange rate channel (in open
econoni es), which operates through the effect of the uncovered interest
rate parity on net inports; the asset price channel (stocks, bonds, and
real states), which generates a wealth effect that has an inpact on
consumers’ decisions; and the broad credit channel (broad credit
channel), which is also related to the market value of assets and which
is described in the introduction. The transm ssion nmechani sm of nonetary
policy does not end there, however. It is possible to distinguish two
addi ti onal channels, nanely, the nonetarist channel related to changes
in relative prices of assets and the bank |ending channel (bank | ending
channel ), the main issue of our paper

Figure Al. Channels of Monetary Policy Transni ssion
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