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Abstract

This paper explores the existence of a bank lending channel for Bolivia. The
estimates used panel data through GMM and fixed effects model. The results
show that changes in monetary policy have direct effects on the banks’ loans
supply, because increases in the securities’ supply lead to reductions in loan
growth. Moreover, interactions size and capital of entities with variable mon-
etary policy would reflect the existence of different bank’s reactions.
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1.INTRODUCTION

nalysis of monetary policy transmission mechanism is one of

the majorareas ofresearch in macroeconomicliterature and

is of particularinterest to central banks. Aproper assessment

of such mechanisms allows for understanding and anticipating the
impact of monetary conditions on the real economy.

Thebanklending channelrecognizesthe existence ofimperfect

information in financial markets and assigns an active role to bank
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loan supplyin the transmission of monetary policy. In this context,
arestrictive monetary policy reduces lendable funds, the supply of
loansfromthe bankingsector, and forcesagentsthat depend on this
type of funding to decrease their investment spending. The effec-
tiveness of thismechanism canvaryamongstbanksaccordingto the
level of access they have to other sources of funding. As Bernanke
and Gertler (1995) and Hubbard (1995) point out, the credit chan-
nel is complementary and not a substitute for the traditional chan-
nel (interest rates channel) of monetary policy.

Analyzing and testing the existence of a bank lending channel
in Boliviaisimportant given the dependence on bank credit of cer-
tain segments of the population and the large share of deposits in
thestructure of bankliabilities. Moreover, the significant process of
de-dollarization of the economyallowed for enhancing the effective-
ness of monetary policy. Nevertheless, the literature is still scarce,
whichiswhy this paperaims to offer empirical evidence on the topic.

Kashyap and Stein (1995, 2000) and Ehrmann (2003) exploit the
cross-sectional heterogeneity and behavior of time series to iden-
tify the effects of a monetary policy shock on the loan supply of the
Bolivian banking system for the period 2005-2013. This type of cal-
culation offers differentiated responsesaccordingto the character-
istics of banks, identifying those thatare mostaffected. The findings
show that monetary policy has the capacity to directly affect bank
loan supply (directlending channel). Moreover, interactions of the
banks’ size and capital variables with the monetary policy variable
would reflect different reactions; that is, smaller, less capitalized
banks would reduce their loans to a larger degree in response to a
tightening of monetary policy.

The paper consists of seven sections. Section 1 contains the intro-
duction. Section 2 gives a brief summary of the theory of monetary
policy transmission mechanisms and, in particular, the bank lend-
ing channel. Section 3 presents some stylized facts on the monetary
policy regime and the main characteristics of the banking sector
in Bolivia. Section 4 summarizes the most important results of the
empiricalresearch.Section 5 describes the modelused in the paper
and presents the econometric methodology. Section 6 contains the
results of the model for the case of Bolivia. Finally, Section 7 con-
tains the conclusions.
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2. CONCEPTUAL FRAMEWORK

One of the functions of central banks is monetary policy manage-
ment with the principal objective of maintaining price stability. In
recentyears, they have also conducted actions toward financial ac-
tivityand preserving financial stability. Itis therefore important for
a central bank to identify whether the monetary policy tools it em-
ploys caninfluence the activity of the real sector, affecting aggregate
demand and inflation through so-called transmission channels.

Mishkin (1996) identified four transmission channels of mone-
tary policy: Theinterestrate channel, the credit channel (composed
of the broad credit channel and the bank lending channel), the ex-
change rate channel and assets price channel.'

The interest rate channel (money channel) represents the tra-
ditional approach of monetary policy and suggests that when the
central bank implements a contractive monetary policy the money
supplydecreases (exchanging securities for bank reserves) with the
resultingincreaseinnominaland reallong-term interest rates (the
impact of monetary policy on interest rates is produced under the
assumption that prices arestickyin the short-term). Higherinterest
rates lead to a reduction in current investment and consumption,
causing a contraction of aggregate demand, which affects output
and prices.

Beanetal. (2002) establish the existence of the following compo-
nentsintheinterestrates channel: ¢)highrates, and therefore high
capital costs, lead to higher required rates of return for an invest-
ment projectand reduced investment spending, b)anincreaseinin-
terestrates changes the pattern of consumption, thatis, the impact
of restrictive monetary policy can be broken down into a substitu-
tion effectand anincome effect, the formeris negative given that the
increase in interest rates reduces the price of future consumption,
while the latter depends on consumers’ netasset positions, and ¢)in
the case of a floating exchange rate regime, movements in interest
rates cause exchange rate volatility, affecting price competitiveness
and, therefore, net exports.

The interest rates channel assumes that financial intermediar-
ies do not play any special role in the economy. Aggregate demand

! A broad discussion of monetary policy transmission channels can be

found in Mies et al. (2004). Only the first two are addressed below.
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modelsusuallydownplaytheimportance of the role played by finan-
cialintermediaries given that bank loans are grouped together with
other debt instruments in a bond market. Money on the other hand
is given a special role in the determination of aggregate demand.
Bernanke and Blinder (1988) show that the traditional interest rates
channel rests on at least one of the following three assumptions: a)
loans and bonds are perfect substitutes to borrowers, b)loans and
bonds are perfect substitutes to lenders, or ¢)commodity demand is
insensitive to the loan rate.

However, Bernanke and Gertler (1995) show empirical evidence
that the interest rates channel was not successful in explaining large
changesin output and aggregate demand, giving rise to the produc-
tion of alarge body of literature that attempted to identifyand quan-
tify other transmission mechanisms.

At the end of the eighties, the link between credit and output be-
gan to become important because it was observed that given the ex-
istence of asymmetric information, financial intermediaries played
an important role in supplying credit, considerably affecting aggre-
gate demand. Since then a series of studies has emerged explicitly
analyzing how the effects of monetary policy could be amplified and
propagated in the face of changes in the different agents’ financial
conditions. This type of model belongs to the so-called credit chan-
nel theory, which starts by rejecting the hypothesis that bonds and
bank loans are perfect substitutes. Nevertheless, this should not be
understood asanindependentor parallel transmission channel tothe
traditional one, but rather as a set of factors that amplify and propa-
gate conventional effects of changes in interest rates (Bernanke and
Gertler, 1995).

In particular, there are two mechanisms through which the cred-
it channel can operate: The broad credit channel (the balance sheet
channel) and the bank lending or narrow channel (Bernanke and
Gertler, 1995). The main idea of the balance sheet channelis that, in
the presence of imperfect capital markets, asymmetric information
between lenders and borrowers creates a gap between the cost of in-
ternal and external financing for borrowers. A restrictive monetary
policythat raisesrealinterest rates reduces borrowers’ net cash flow,
therebyweakeningtheirfinancial position. Raisinginterestratesalso
lowersthevalue ofassetsthatactasguaranteesand, consequently, re-
duces the ability of borrowers to obtain financing. In both cases the
net value of a firm decreases, and being inversely related to the cost
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(premium) of external financing, for a certain amount of required
funding, the firm’s spending and activity decline (limiting its bor-
rowing possibilities).

The second mechanism focuses on bankloan supply: Changesin
monetary policydonotjustaffect theinterestratesonloansgranted
bybanks, butalso on their ability to supply new loans. In particular,
arestrictive monetary policythatimpliesanincreaseinreservesre-
quirement for banks generates afallin available bank depositsand
creates a need for obtaining alternative sources of funding in or-
der tomaintain the volume ofloans. If such fundingis scarce or un-
available, banks are forced to reduce their supply of loans, having
anegative impact on the planned consumption and investment of
borrowers that depend on this type of financing (small businesses
and consumers). Thus, competition for the reduced supply of bank
loans mightlead toanincrease ininterest rates with adverse effects
on investment and consumption. The bank lending channel there-
fore amplifies the impact of monetary policy tightening on aggre-
gate demand, giving aspecial role to banks.

Unlike the traditional credit channel, the impact of monetary
policy on the real economy through the balance sheet channel and
thebanklending channel hassignificant distributive consequences.
Banks with different dependency on deposits and businesses with
differentfinancial positions and dependence on bankloansare not
affected in the same way by monetary policy shocks.

The monetary policy transmission mechanism through the bank
lending channel rests on two pillars: The capacity of central banks
toaffectthe bankloansupplyandthe dependence of businessesand
households on bank loans.

a) Monetary policy actions must affect thebank loan supply. Banks can-
not have perfect substitutes for loans nor significant sources
offunding otherthan deposits (externalloansand securities,
among others), thatis, depositsare one of the least costlysourc-
esoffinancing and, consequently, for some banksitwould be
expensive and sometimes impossible to replace lost deposits
with othersources of fundsin order tomaintain the same sup-
ply of loans. Under such conditions, a restrictive monetary
policy reduces the aggregate volume of deposits and affects
bank loan supply. Thus, deposits and bonds must be imper-
fect substitutes for banks.
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The fact that the impact of monetary policy on loan supply also
dependsonthe characteristics of the banking sector should be taken
intoaccount.In general terms, the stronger acountry’s banking sec-
tor, the weaker the expected impact of changes in monetary policy.
Larger and healthier banks are less sensitive to policy changes be-
cause theirreserves can be replaced quicklywith alternative types of
financing. Thus, banksize, market concentration, level of capitaliza-
tionand liquidityare the most commonlystudied factors: Arelatively
small size, weak market concentration and lower levels of liquidity
and capitalization suggest existence of astronger credit channel giv-
enthatbanksare more exposed to market imperfections and would
face more difficulties to obtain funding other than from deposits.?

Anotherimportant factoris ownership structure, given that State
influence, exercised through either direct public ownership of
banks, State control or public guarantees, provides additional fund-
ing possibilities and reduces asymmetric information. Foreign par-
ticipation in the domestic banking system also weakens the credit
channel, as subsidiaries of foreign banks can face lesser funding re-
strictions due to the possibility of obtaining additional financing
from their parent banks.

Kashyap and Stein (1993) argue that theimpact on bankloan sup-
plyalsodependson theregulatoryframework, given thatrisk based
regulatory capital requirements can tie up the capacity ofabank to
grant loans up to the amount of its own funds and restrict credit.
Moreover, the behavior ofloan supply can also be affected by deposit
insurance requirements —the higher the insurance, the lower cus-
tomers’ risk. Alowlevel of risk reduces the cost of deposits for banks
and, therefore, increases dependence on this type of liabilities.

Finally, the speed of monetary policy transmission depends on
loan maturity and the type of interest rate. The larger are short-
termvariablerate loans, the faster loan supply responds to changes
in monetary policy.

b) Theremustnotbeany other alternative source of funding thatis a per-
fect substitute for bank lending. Faced with areduction in the sup-
ply ofloans, borrowers (businesses, households) cannot turn
toothersources of financingwithoutincurring some costs, for

? Financial solvency can also be characterized by loan loss provisions,
operating costs and returns on assets, as well as the number of past

bankruptcies.
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instance, issuing bonds, stocks or turningto other financial in-
termediaries. Thereis evidence that firms, particularly small
ones, depend on banks for financing. They generally lack ac-
cesstobond markets, an effect thatis even more important for
countrieswithless developed capital markets such as Bolivia.
With respect to capital, lower capitalization as compared to
total assets orloansimplies a high bank dependence on lend-
ers and, therefore, a stronger credit channel.

3.STYLIZED FACTS

3.1 Monetary Policy in Bolivia

Inaccordance with Law 1670 of the Banco Central de Bolivia (BCB),
its objective isto ensure the stability of the domestic currency’s pur-
chasing power. To this end, the BCB regulates the liquidity of the fi-
nancial system, mainly through open market operations (OMO) that
affect thevolume of creditand amount of moneyin the economy. The
BCB also establishes mandatory reserve requirements for financial
intermediaries and grantsliquidityloans guaranteed by the Fondo
RAL’to the institutions. Furthermore, repo operations are an addi-
tional source of liquidity.

According to Cossio et al. (2007) the BCB conducts its monetary
policy through an intermediate targeting scheme, fixing limits for
its net domestic credit and a floor for the variation in net interna-
tionalreserves (NIR).* Given thatit is not possible to directly control
the intermediate target, monetary policy actions are implemented
through an operating target, defined as excess financial system li-
quidity, thatis, the amount above legal reserve requirements.

Precisely because of the deepening bolivianization process that
beganinthemiddle of the pastdecade, the current monetary policy
regimeis more effective. Inthe period prior to 2005, when financial
dollarization levels were above 90% and OMO were carried outin US

3

Fund of required liquid assets.
*  Targetsfor NIRallow foranchoring net domestic credit (NDC), providing
the flexibility necessary in the growth of monetary emission, which
in recent years has been explained by economic expansion and the

process of dedollarization (bolivianization) in the economy.
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dollars, decisions to inject liquidity implied losing the scarce NIR
available at that time, limiting their use for offsetting the adverse
effects of economic cycles. This capacity hasnowrecovered and the
BCB is able to inject large amounts of resources when the economy
requires them, suchasatthe end of 2008 and during 2009, inducing
asharpdeclineininterestrates,anincreasein creditand astrenght-
ening of economic activity. The mechanism is also effective under
environments where it is necessary to withdraw liquidity and, sup-
ported by reserve requirements, commissions on external capital
flows, exchange position, provisions, direct securities placement5
and other tools, has allowed for drawing in liquidity and reducing
inflationary pressures without substantially affecting interest rates,
while preserving the strength of economic activity (Figure 1).

3.2 The Bolivian Banking Sector

The banking system performs an important role in the Bolivian
economy. As of June 2014 it accounted for over 50% of the financial
system’s assets® and in recent years has recorded significant growth
initsloan portfolio. The strength of banking system intermediation
activitieswasreflected in higher financialdeepeningindicators, the
portfolio to GDP ratio shifted from 21% in September 2008 to 32%
at the end of 2013. As of June 2014, 31% of the banking portfolio
corresponded toloansgranted to households (consumer and mort-
gage credit) and the remaining 69% to business loans. The 49% of
thelatter percentage funded micro, smalland medium-sized firms.

As for the destination of credit, the banking system constitutes
the main source of financing for labor intensive firms, while large
capital intensive firms obtain funding via external debt. Foreign
directinvestmentis also concentrated in those sectors. Despite the
development of the stock market in recent years, financing of non-
financial firms through this mechanism is still limited. There are

® InOctober 2007, through Directory Resolution No. 108 /2007, the BCB

introduced the direct sale of securities to individuals and legal entities.
% The Bolivian financial system is composed of financial intermediaries
(commercial banks, MSME banks, savings and credit cooperatives,
housingfinanceinstitutions), managers that administer the Integrated
Pensions System, investment fund management associations and
insurance companies. Only commercial banks and MSME banks are

considered in this study.

16 O. Diaz, T. Rocabado



Figure 1
EVOLUTION OF OMO
A. OMO BALANCE AND INFLATION
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therefore segments of the population (households and small, me-
dium and micro firms) that depend significantly on bank financing.

Overthelastfewyearsthe number of bankinginstitutions hasre-
mained relatively unchanged. As of June 2014, 13 institutions were
operating in the market, two of which were subsidiaries of foreign
banks (withalessthan 1% share of total banking system assets). For-
eignownershipinthesectorislimited and thereis only one large for-
eignbank, whose capitalisraised in the country, which accounts for
11% of total banking system assets. As of December 2013, there was
justone firsttier publicbank with a 13.4% share of total assets (third
largest bank). The small participation of foreign and public banks
strengthensthe credit channelassaid institutions facelessfunding
restrictions due to the potential supply of additional resources they
areabletoobtain fromtheir parentbanksand the State, respectively.

Asignificant market concentration can generate rigiditiesin the
transmission of monetary policy. AHirschmann-Herfindhal index’
of 1,121 for assets indicates medium concentration, which has de-
clinedinrecentyears and hasfavored the credit channel in Bolivia.
Moreover, the five largest banks’ share of assets, portfolio and de-
positsin the financial intermediation system (institutions that cap-
ture depositsand grantloans) has exhibited adownward trend from
values close to 75% at the start of the decade to values slightly above
65% at the end of 2013 (Table 1).

Since 2010 the banking system has recorded average portfolio
growth of over 20% driven byloansin domestic currencythat, thanks
to bolivianization measures implemented by the BCB in coordina-
tion with the Executive Bodyand the Financial System Supervision
Authority (ASFI), represented around 90% of banks’ total portfolios
in 2013 as compared to 7.5% at the end of 2005. The growing share
ofloansin domestic currency strengthens the credit channel.

The growth of credit was not accompanied by areduction in the
quality of the banks’ assets. On the contrary, the delinquency indi-
cator (default portfolio/gross portfolio) registered historically low

7 The Hirschmann-Herfindhal index is a measure for estimating market

concentration through the relative share ofits participants. The index s
calculated as the sum of the squares of the relative sizes of the variables
used for measuring market structure. An index of above 1,800 classifies
the marketas highly concentrated, between 1,000 and 1,800 moderately
concentrated and below 1,000 unconcentrated.
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BANKS: FINANCIAL INDICATORS

Concentration (assets)

Hirschmann-

Herfindhal index

Share of the five
largest banks

Liquidity
Liquidity/assets

Liquidity/short-
term obligations

Solvency
CAP
Profitability
ROA
ROE
Quality of assets
Delinquency ratio
Bolivianization
Portfolio

Deposits

Source: ASFI.

Percentages
2005 2007 2009 2011 2013
1,416 1,293 1,230 1,155 1,121
75.2 71.9 70.0 68.6 67.3
33.5 39.0 48.9 39.1 37.5
85.6 84.3 98.2 79.4 79.4
14.6 12.5 13.2 12.2 12.7
1.0 2.2 2.3 2.1 1.7
9.9 24.4 27.0 25.4 20.7
11.0 5.3 3.3 1.7 1.5
7.5 19.1 38.7 69.5 87.6
15.6 35.7 47.2 63.5 77.3

levels, below 2% since the beginning of the second halfof 2011. The
portfolio is mostly backed with real guarantees and delinquency is
covered by appropriate levels of provisions, which shows that the
strength of the banking sectoris notassociated witha financial weak-
ening orareduction in asset quality.

Aspointed outinthe conceptual framework section, besides the
two conditions necessary for the existence of a credit channel, itis
also important to take into account that the impact of monetary
policy on loan supply depends on the characteristics of the bank-
ing sector. Liquidity measured in relation to assets and short-term

Does Monetary Policy Affect Bank Lending?
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obligations increased between 2005 and 2009, but has registered a
downward trend since then. Meanwhile, hedging of short-term ob-
ligations remains at high levels.

Public deposits, mostly in bolivianos, have also exhibited con-
siderable strengthinrecentyears and constitute the main source of
banklending. Between 2005 and 2013 on average they represented
around 90% of bank liabilities (Table 2). The large share of obliga-
tions with the public in bank liabilities significantly increases their
sensitivitytomonetaryshocksand the potential strength of the credit
channel. Thus, banks do not possess or employsources of financing
otherthan deposits, whichis one of the conditions for the existence
and efficiency of a credit channel.

Some of the characteristics of the banking system mentioned
above (the bolivianization achieved, thelarge share of publicdepos-
its in bank lending, the significant dependence of some sectors on
bank funding, the majority share of private national banks) would
indicate that the credit channel could be important in the case of
Bolivia. Meanwhile, banking institutions have different levels of li-
quidity, capitalization and size that could mean monetary policy has
different effects depending on such characteristics.

MAIN BANKING SYSTEM BALANCE SHEET ACCOUNTS
Millions of bolivianos

2005 2007 2009 2011 2013

Asset 32,726 42,851 62,376 78,026 108,829
Liquid assets 3,269 4,937 12,097 15,902 17,314
Financial investments 7,687 11,796 18,375 14,590 23,513
Gross portfolio 21,571 25,758 31,365 46,547 66,621
Default portfolio 2,371 1,378 1,047 773 1,010
Other assets 200 360 539 987 1,382

Liability 29,046 38,729 56,914 71,413 99,927
Obligations with the public 23,488 33,122 49,710 61,898 84,991
Other liabilities 5,558 5,608 7,204 9,515 14,936
Equity 3,681 4,122 5,462 6,613 8,902

Source: ASFI.
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4. LITERATURE REVIEW

Analysis of the credit channel has gained special attention from re-
searchers over the last 25 years. One of the first theoretical and em-
pirical studieswas carried outby Bernanke and Blinder (1988, 1992),
who in their theoretical analysis incorporated banks into the IS-LM
model and then in their empirical research estimated a reduced-
form loan supply equation using aggregate data. They found evi-
dence for the existence of a credit channel when banks are not able
toreplace deposits with alternative sources of financing in times of
contractionary monetary policy.

Stein (1998) proposed theoretical microfoundationsforthe model
of Bernanke and Blinder, taking into account situations where the
structure of bank assets and liabilities is potentially subject to ad-
verse selection problems.

Thefirstauthorsto find evidence for the existence ofabank lend-
ing channel in the microeconomic sphere were Kashyap and Stein
(1995 and 2000). They used the central bank intervention interest
rate as the monetary policy tool and demonstrated that monetary
policyin the United States has heterogeneous effects on the growth
ofbanklending depending on banksize (1995) and liquidity (2000),
thatis, that small banks with less liquidity might have problems for
maintaining their loan portfolio during a monetary tightening.

Based on the abovementioned result, Kishan and Opiela (2000)
found that the impact differs according to the level of bank capi-
talization, thatis, undercapitalized banks have less access to funds
otherthandepositsand are therefore forced toreduce the supply of
loansto agreater degree than well-capitalized banks.

Walsh (2003) also extended the analysis of Bernanke and Blinder.
Hestudied the conditionsunderwhich loansupply could be perfectly
elastic. Hisresults showed thatifloans and deposits are complimen-
taryinthe costs function ofabank, achangeinreserverequirements
thatreduces deposits canincrease the cost of loans, whichleadstoa
displacementin the credit supply function (bank lending channel)
causing areduction in loans.

Alongthesamelines, Ehnrmann etal. (2003) modelled aloan mar-
ketalsoinspired by Bernanke and Blinder. They obtained from the
solution of their modelan equation forbankloans that relates tomon-
etary policy, both directly (viathe money channel) and through the
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characteristics of each bank (the credit channel). The authors used
an explicit demand function for bank loans (that introduce aggre-
gate variables of outputand prices), taking into account that banks
are perceived asrisky, leading banks’ funding sourcestodemand an
externalfinance premium. The results of their model showed thata
bank lending channel has operated in Germany, France, Italy and
Spain, and that lessliquid banks have a greater reaction to changes
in the monetary policy stance, while size and capitalization are not
important.

Worms (2003) reported that the average response of banksin Ger-
many to changes in monetary policy depends on the share of short-
terminterbank depositsin totalassets. Gambacorta (2005) employed
data for Italy and showed that bank size is not related to the impact
of monetary policy and that monetary shocks are weaker for banks
with more liquid assets.

The existence of acredit channel hasalsobeen examined in East-
ern European countries. Pruteanu (2004) detected the existence of
a credit channel for the Czech Republic between 1996-1998, where
capitalization influences the impact of monetary policy. Liquidity
alsoseems tomake adifference with respect to monetary policy, but
only in banks with mostly domestic ownership. Benkovskis (2008)
alsostudied the existence of a credit channel for Latvia. His results
showed that some banks react significantly to a domestic monetary
shock. Nevertheless, thereaction of totallending from allthe banks
was not found to be statistically significant. A domestic monetary
shock has a solely distributional impact, only affecting smaller do-
mestically owned banks with less liquidity and capitalization.

In Latin America, the credit channel was studied by Takedaetal.
(2005). The study was based on adynamic panel datamodel for Bra-
zil; the results of which suggest evidence for a bank lending chan-
nel because reserve requirements affect bank loans. Said impact is
larger for smaller banks, meaning monetary transmission is there-
fore greater as well.

Alfaro et al. (2003) also analyzed evidence on the bank lending
channelin Chile for the period 1990-2002. The authors estimated
an econometric data panel of banks in order to identify shifts in
bank loan supply in response to monetary policy changes. For this
purpose, they constructed an aggregate variable aimed at captur-
ing the main mechanisms behind the bank lending channel. Said
variable is used to estimate a VAR to test whether this transmission
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channelamplifies the impact of achange in the monetary policyin-
terest rate on economic activity. The results showed how the bank
lending channel operated asamonetary policy transmission mecha-
nismin Chile during the period analyzed, and had anindependent
and significant impact on economic activity.

Gomez-Gonzalez and Grosz (2006) attempted to find evidence
foracredit channelin Colombiaand Argentinabetween 1995-2005.
Their results showed that while in Argentina it was not possible to
prove that bank lending represents a factor amplifying the effects
of a monetary policy shock, in Colombia there was evidence for a
bank lending channel and the heterogeneous impact of monetary
policy on credit intermediaries according to capitalization and li-
quidity levels.

Carrera (2011) also studied the existence of abanklending chan-
nel for Peru using bank level data. The results showed that a cred-
it channel has been operating in Peru, but it is not important for
identifying the monetary policy transmission process toward eco-
nomic activity.

In the case of Bolivia, there are only few studies done focusing
onthe theoryand effectiveness of the lending channel. Orellana et
al. (2000) analyzed three monetary policy transmission channels:
Interest rates, exchange rate and credit channel, with VAR models,
variance analysis and impulse-response functions for the period
1990-1999. The results established that the credit channelis the most
appropriateinthe case of Bolivia, given that through it monetary pol-
icy could temporarily and partially change the path of GDP growth.
Furthermore, economic agents’ expectations, the public’s prefer-
ence for cash over deposits, prudential standards of financial regula-
tion and banks’ own corporate policy can affect the credit channel.

Rocabado and Gutiérrez (2009) examined the credit channel as
amechanism of monetary policy transmission in Bolivia. The data
used included banks’ monthly information and other macroeco-
nomicvariables for the period 2001-2009. Panel data was employed
and the generalized method of moments (GMM) was used, taking
into account two monetary policy variables. The results demon-
strated empirical evidence for the bank lending channel when the
monetary policy indicator is the Treasury bill rate in foreign cur-
rency or the Treasury bill rate in housing promotion units. In the
first case, the findings are supported throughinteractions between
bank capitalization and liquidity, while in the second bank size and
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capitalization playan important role. Moreover, when the effective
reserve rate is used as an indicator of monetary policy, there is no
direct credit channelin anyofthe periodsanalyzed, although there
is evidence of anindirect channel through the interaction between
reserve requirements effective rate and liquidity.

5. THEORETICALMODEL AND ECONOMETRIC
SPECIFICATION

The model most used for explaining a bank lending channel in the
economy is that developed by Kashyap and Stein (1995 and 2000)
and Ehrmann etal. (2003). The authors propose asimple aggregate
demand model, where the market for depositsis determined by the
equilibrium between deposits (D) and the amount of money (M),
bothin relation to the interest rate (z) set by the central bank.

M=D=-yz+y,,

where X isa constant and V is the coefficient of the interest rate set
by the central bank.

The bank i faces a demand for loans (L ) which depends positi-
vely on economic activity (y), inversely on the nominalinterest rate
ofloans (7, ) and theinflationrate (7). Apriorithereisno expected
sign for the inflation coefficient:®

E Lj‘l :¢1y+¢2ﬂ_¢3ip

The supply of bank loans z(L; ) isafunction of the amount of mo-
ney (or deposits) available, the nominalinterest rate ofloansand the
central bank intervention rate (z). When a bank uses the interbank
market to obtain resources, the central bank interest rate is the va-
riable that determinesthe opportunity cost of such funds. Theloan
supplyis therefore expressed as follows:

B Li =D, +¢,i; — Pz

8 The theoretical models indicate any sign is possible.
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This model also takes into account that banks have different lev-
els of dependence on deposits, that is, the larger the variable char-
acterizing banks (x;) (size, liquidity or degree of capitalization), the
smaller theimpact ofa changein deposits. Said heterogeneityis cap-
tured with coefficient y,, which measures the effect of asymmetric
information according to the following:

n ;= Hy — HhX; -

Equalizing equations of demand 2 and supply 3, and replacing 1
and 4 within the model gives the equilibrium condition:

H I = ¢1¢4y + ¢2¢47T - (¢5 + Uy )¢%Z T WGz, + pos X — 1y Ps X,
' 9, + 0, '

Equation 5 can be expressed as follows:

n L, =ay+br —c,z+ ¢ zx; — dx, + constant.
Coefficient ¢, = % capturesthereaction ofbanklendinginre-
+
3 4

sponse to monetary policy, given the characteristics of the financial
institutions. Considering the assumptions of the model, asignificant
¢, coefficient implies that monetary policy affects loan supply. One
identification assumption implicitin the modelis that interest rate
elasticity of loan demand does not depend on bank characteristics
(x;); coefficient ¢, is therefore the same for all banks.

The assumption of a homogeneous reaction of loan demand is
instrumental for identifying the effects of monetary policy on loan
supply. Thisassumption does not take into account cases where, for
instance, customers of large or small banks are more sensitive toin-
terest rate changes. Furthermore, this assumption seems to be rea-
sonable for Boliviagiven that bankloansare the principal source of
funding for businesses.

Forabetterunderstanding of the sign of the end interaction coe-
fficient, the logarithm is applied to both sides of Equation 6:

In(L,)=...+¢,In(z) + ¢,x;, In(2) +...

i
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where L;is the amount of loans of bank ¢; zis the central bank con-
trolled short-term interest rate (corresponds to the monetary poli-
cy indicator measured by the net balance of monetary regulation
bondsinthe case of this paper); ¢, isthe coefficient of the directim-
pact of monetary policy; x; is characteristic xof bank i;and ¢ isthe
interaction coefficient between characteristic xof bank i and In(z).
It seems reasonable to assume that 8ln(Li)/61n(z) =¢, +¢x, <0,
which implies that the amount of loans of bank i decreases in the
face ofinterestrate hikes. Ifthe bank characteristics variable x; rep-
resents liquidity, size or capitalization, it would be expected that
¢, <0y ¢, >0.Assumingthat x; represents the liquidity position of
bank ¢, a positive ¢, coefficient would imply that more liquid banks
respond to a lesser degree to monetary tightening represented by
aninterestrate hike.

SIGN OF THE INTERACTION COEFFICIENT
BETWEEN BANK CHARACTERISTICS
AND MONETARY POLICY TOOL

0ln(L,)
0ln(z)

/ Cy
C

5.1 Specification of the Econometric Model

Based onareduced form of the model presented in Equation 6, itis
possible towiden the empirical specificationinawaythatthe growth
of the bank loan supply is explained by its lags, the monetary poli-
cy variable, the interaction of bank characteristics with monetary
policy (key term of the analysis), GDP growth, inflation and banks’
own characteristics.
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Alog(L,)= ZajAlog(L”_j )+ ijAlog(OZ\/IA)tfj + chAlog(yt_j)
= =0 =0

2 A, rex,  + ) [, Alog(OMA),_ +e,,
j=0

J=0

where, iisthe bank i, i=1, ..., N; t represents time, (=1, ..., T} A isthe
first difference operator; m, the number of lags; L;, the loans ba-
lalance of bank ¢ in period ¢; OMA,, the monetary policy indicator
measured by the net balance of monetary regulation bonds; y,, the
economicactivityindicator; r,, the inflation rate; x;, the individual
characteristics of the banks, such as size, liquidity and capitaliza-
tion; 7,, the specificbank error (individual effects); u;,the residual
error; and g, the totalerror ¢, =0, + u,.

Dynamic specification of the equation (loan growth rate) takes
intoaccountthe factthatbanksreacttochangesinmonetary policy
by adjusting the concession of new loans.

The coefficients of interest are those that capture the effects of
the monetary shock (b)) and the coefficients of the interaction be-
tween monetary policyand bank characteristics (/) thatattempt to
capture whether bank characteristics make any difference in the
way banksreact to changes in monetary policy.” The asymmetric ef-
fects of monetary policy are captured by significant terms of inter-
action coefficients (f). Studies carried out found that banks which
aresmaller (Kashyap and Stein, 1995and 2000), lessliquid (Kashyap
and Stein, 2000) or with lowerlevels of capital (Peekand Rosengren,
1995) react more to changes in monetary policy.’ These results im-
ply positive coefficients for the terms of interaction.

5.1.1 Variables

The dependent variable is represented by the balance of banking
institutions’ gross portfolio.

The bank characteristics coefficient (¢) has an illustrative function,
only showing whether there is a linear relation between a change in
the supply of bank loans and bank characteristics.

Size, level of capitalization, and liquidity are compared relative to
the average for banking institutions analyzed in each of the studies
mentioned.
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Thenetbalance of monetaryregulation bondswasused asan indi-
cator of monetary policy due to the fact that BCBadoptsastrategy of
quantityintermediate targets for the growth of net domestic credit.

Bank characteristicsarerepresented byvariables that correspond
to the lending channel theory: size (size), liquidity (lig) and capital-
ization (cap). These variables are compared to the average of the to-
tal for banking institutions.

+  Banksizeisimportant: larger banks face less asymmetric in-
formation problems than smaller banks, therefore, makingit
easier forthem to find sources of funding other than deposits
inresponse to amonetary shock.

N,
B size;, =1og A, —NLZbgA“,

¢ i=1

where size, is the relative size of a bank; A, is the total assets of the
bank;and N, is the number of banks in period t.

+ Another important characteristic is liquidity. Liquid banks
are able to use their assets to protect their loan portfolios,
while this is more difficult for relatively less liquid banks.
The argument is that a reduction in banks’ lendable funds
(deposits), caused byamonetarytightening, doesnotimplya
reduction in loans if the bank has the option to sell its bonds
or otherliquid assets.

8 o =i 1<[ 1 iL
W = T2 N Ty )
Ait (= N[ i=1 Ait
where lig; istherelative liquidity of abank; Lg, is the liquid assets of
adetermined bank: The sum of assets and temporary investments,
excluding liquid asset reserve requirements and permanent inves-
tments; and A;is the total assets of the bank.

+ Bankswith above average capitalization levels can more eas-
ily access alternative sources of financing, meaning they do
not have to reduce their loan supply as much as less capital-
ized banks in times of monetary tightening.

C, 1&(1 ¢,
m cop =3 5 2|

Ait T =1 Nt i=1 Ait
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where cap; is the relative capitalization ofabank; C;, the capitaland
reserves of abank;and A,,, the total assets of the bank.

Equations9and 10 establish thatthe globalaverage ofliquidityand
capitalizationis equal tozeroacross time and amongbanks, meaning
said bank characteristicsare zero for all the observations, but not nec-
essarilyin everyperiod t. Thisallowsthe degree of globalliquidityand
capitalization to vary across the periods. Thus, for the analysis, tem-
porary changesare not removed from the average of these variables.

The definition of size in Equation 8 excludes the rapid growth of
the bankingsector, adjusting average bankssize to equal zero for each
time period. This procedure gets rid of unwanted nominal changes
in this variable, with which the size of a bank as compared to the size
ofallthe banksinagiven period isarelevant measure.

The three bank characteristics are standardized with respect to
the average for the group of banks in order to obtain indicators that
add up to zero across all the observations. Therefore, the average of
the interaction term in Equation 7 is zero, meaning coefficients b,
can be directly interpreted as a measure of the total impact of mon-
etary policy on bankloans.

GDP growth rate and inflation are employed as macroeconomic
variables to control for demand shocks.

5.1.2 Data Sources

The period analyzed runs from March 2005 to December 2013.
Bank datais taken from the quarterly balance sheets that financial
institutions reportto the ASFI <www.asfi.gob.bo>and only consider
banks currently operatingand whose capitalisbased in the country.
The balance sheets published by the ASFI contain the information
required for constructing the dependent variable (annual growth
of banks’ loan portfolio) and the size, liquidity and capitalization
coefficients defined in Equations 8 to 10, respectively.

The macroeconomic variables employed are taken from the Na-
tional Statistics Institute (INE, <www.ine.gob.bo>) and those of mon-
etaryregulationare sourced from the BCB (<www.bcb.gob.bo>). The
12-month growth rate for the three macroeconomic variables was
considered.

Table 3 shows descriptive statistics for the variables employed in
the model for the estimation period.

Does Monetary Policy Affect Bank Lending? 29



DESCRIPTIVE STATISTICS FOR THE VARIABLES
IN THE MODEL

Millions of bolivianos and percentages

Standard

Mean deviation — Minimum Maximum
Loan portfolio growth 16.9 12.7 -16.0 54.7
Net balance of OMO 83.0 115.3 -52.1 361.8

growth

GDP growth 4.7 1.3 2.5 6.9
12-month inflation rate 6.5 4.0 0.3 17.3
Capital to assets ratio 7.5 2.0 3.7 17.0
Liquidity to assets ratio 33.3 12.6 10.0 63.2
Size (assets) 5,312 3,815 266 18,153

Sources: ASFI, BCB and INE.

5.2 Estimation Method
The simplest way to estimate the model is by using ordinary least
squares method (OLS). One difficulty with this approach is proba-
blythe unobserved importance of heterogeneityin the conditional
mean across financial institutions. A simple alternative for estimat-
ing the model would therefore be to use static panel data with fixed
effectsapplied within transformation, given that the sample consid-
ersall the banking institutions in the system.

However, Equation 7 shows that the dependent variable is mod-
elled through a dynamic specification, given that there might be
lagged dependent variables as explanatoryvariables for the model.

Dynamicspecification ofamodelwith fixed effects orleast squares
dummy variables (LSDV) model is estimated by applying OLS to the
model expressed in deviations from the mean of each unit in the
panel with respect to time. However, Nickell (1981) showed that the
LSDV estimator is biased and inconsistent, particularly when Nis
large and T'is small, a bias which is not reduced by increasing N, or
byadding explanatory variables. However, as T grows, the fixed ef-
fects estimators become consistent.

There have been attempts to correct the bias of the fixed effects
LSDV estimator, among which are the instrumental variables (IV)
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method and the generalized method of moments (GMM). Due to the
dynamic nature of the model, the GMM proposed by Arellano and
Bond (1991) was employed. To solve possible problems of endogene-
ityin the procedure based on Arellano and Bond, lagged values of
thevariables of Equation 7 are employed as GMM type instruments."!

The AR test is important when estimating dynamic models in or-
dertoanalyze the autocorrelation of residuals. By construction, the
residuals of the difference equation show first-order autocorrelation,
but if the series independence assumption of the original errors is
guaranteed, the residual differences should not show a significant
AR(2) (there should not be any second-order autocorrelation in the
residuals of the first-difference equation), whichis verified with the
AR(I)and AR(2)tests. The Hansen test was employed to validate the
use of chosen instruments.

6. RESULTS

Equation 7 was estimated based on the methodology described in
the previoussection. Itisimportant to mention that the coefficients
reported in Table 4 are the long-term ones,'* while the short-term
coefficients are presented in the Annex. Long-term coefficients of
the interaction terms were used to test whether there is a monetary
policy impact on loan supply, assuming that the other variables in-
cludedin Equation 7 capture the movements of credit caused by loan
demand and supply factors other than changes in monetary policy.

The estimates" show that monetary policy has the capacity to di-
rectly affect bank loan supply because it presents the expected sign
(negative) and isstatisticallysignificantin both models. Thiswould

The fact that bank characteristic variables are based on balance sheet
data leads to the problem of endogeneity: If bank loans and bank
characteristics are closely correlated, a priori it would not be clear
which variable drives the other.

The long-term coefficient of a variable is calculated as the sum of its
contemporaneous coefficient and its (their) lag(s), divided by one
minus the sum of the lagged dependent variable coefficients. The
significance of long-term coefficients is tested using the Wald test.
Due to the dynamic character of Equation 7, the preferred model is
the one estimated by GMM. Nevertheless, Table 4 presents the results
estimated by LSDV in order to test their robustness.
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LONG-TERM COEFFICIENTS OF THE REGRESSION
OF MONETARY POLICY IMPACT ON BANK LOANS

Dependent variable: Alog(L” )

Fixed effects A&B

Alo (O]V[A) -0.0474 -0.0478
8 (0.07) (0.06)

. 0.0380 0.0383
size * Alog (OMA) 0.00) ©0.00)
. -0.5911 -0.5895
lig* Alog(OMA) 0.00) (0.00)
1.3303 1.3284

cap* Alog(OMA) 0.00) ©0.01)

Note: Probabilities are in parenthesis.

imply that a monetary policy tightening (increase in the supply of
securities) leads to reductions in loan growth and would signal the
existence of a direct lending channel [coefficient of the variable
Alog(OMA)].

According to the findings, the coefficients for size and capital
interactions were statistically insignificant, which reflects the exis-
tence of different reactionsamong the banks to changesin monetary
policythrough suchvariables, meaning the proposed methodology
would prove the existence ofabanklending channel. The evidence
therefore suggeststhatsmaller bankswith below average capitaliza-
tionlevelswould reduce theirloanstoagreater degreeintheface of
amonetary tightening.

The results also imply that in times of monetary policy tighten-
ing borrowers of smaller less-capitalized banks on average experi-
ence alarger reduction in financing than borrowers of larger more
capitalized banks.

Sizeistheindicator mostused in the existingliterature toreflect
the capacity of banksto obtain sources of funding otherthan depos-
its. Small banks would tend to have greater difficulties in obtaining
sources of funding given that they face higher information costs or
a greater external financing premium, or both, than larger banks
do. They are therefore less able to offset the impact of a monetary
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tightening and are forced to reduce their loan supply to a greater
degree than large banks.

High capitalization levels also mean that banks are less likely
to experience asymmetric information and moral risk problems.
Thus, the external finance premium for a bank with high levels of
capitalization should be lower than that for aless capitalized bank,
implying that the latter are forced to reduce their loans toa greater
degree than the former.

Inthe case ofliquidity, although the interaction variable was sta-
tistically significant, it does not present the expected sign. There is
therefore no evidence forabanklending channelwith thisindicator.
According to Worms (2003) liquidity could be endogenous: Banks
facing problems ofimperfectinformation would probably decide to
maintainahigheramountofliquid assets. The possibility that more
liquid banks have greater risk aversion, meaning they would have
higher standards for granting loans, cannot be excluded either. If
this were the case, in response to monetary policy, there would be
differencesinthe demand forloansbetween riskyand less risky bor-
rowers, meaning liquidity would not be a variable that allowed for
discriminating the effects of monetary policy on loan supply.

Finally, autocorrelation tests AR(I)and AR(2)show that, as would
be expected, thereisafirst-order correlation in the residuals, while
thereisnosecond-order correlation. The Hansen test shows that the
instruments used are valid."

7. CONCLUSIONS

Unlike the traditionalinterestrates channel, the banklending chan-
nelassignsasignificantrole tobanksin the transmission of monetary
policy. The twonecessary conditions for the existence ofabanklend-
ing channel are the capacity of monetary policy to affectloan supply
and the dependence of certain economic agents on bank lending.
There are characteristics of the Bolivian banking system, such
as the degree of bolivianization achieved, the large share of public
deposits in bank funding, the significant dependence of some sec-
tors on bank funding and the majority share of private domestic

" The results of the tests are reported in the Annex.
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banks, whichindicate thatthe lending channel could beimportant
in Bolivia’s case.

The estimates show that monetary policy has the capacity to di-
rectly affect bank loan supply, which would imply that increases in
the securities’ supply lead to reductions in loan growth. Moreover,
interactions of size and capital with the monetary policy variable
reflect the existence of different bank reactions, validating the ex-
istence of abanklending channel. The findings would suggest that
smallerless capitalized banksreduce theirloanstoagreater degree
in times of monetary tightening.
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ANNEX

SHORT-TERM COEFFICIENTS OF THE REGRESSION
OF THE IMPACT OF MONETARY POLICY ON BANK LOANS
WITH THE FIXED EFFECTS METHOD

Dependent variable: Alog(L” )

Alog(L)[-1]

Alog(OMA)
Alog(OMA)[-1]
Alog(PIB)
Alog(PIB)[-1]

T

z[-1]

size[~1]

lig[-1]

cap[-1]

size[~1]* Alog(OMA)
size[~1]* Alog(OMA) [1]
lig[-1]* Alog(OMA)
lig]-1]* Alog(OMA) [-1]
cap[-1]* Alog (OMA)
cap[-1]* Alog(omA)[-1]

Constant

Coefficient  Standard error  Probability
0.8727 0.0312 0.0000
-0.0016 0.0034 0.6540
-0.0045 0.0033 0.2110
0.2011 0.1595 0.2360
-0.1555 0.2972 0.6120
0.2636 0.1149 0.0450
-0.1223 0.1200 0.3320
-0.0240 0.0110 0.0540
0.1402 0.0347 0.0020
0.0705 0.2635 0.7950
0.0008 0.0021 0.7000
0.0040 0.0021 0.0820
-0.0266 0.0344 0.4570
-0.0487 0.0358 0.2030
0.1074 0.0414 0.0270
0.0620 0.0515 0.2560
0.0161 0.0149 0.3060
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SHORT-TERM COEFFICIENTS OF THE REGRESSION
OF THE IMPACT OF MONETARY POLICY
ON BANK LOANS WITH THE GMM

Dependent variable: Alog(Ll.t)

Alog(L)[-1]
Alog(OMA)
Alog(OMA)[1]
Alog(PIB)
Alog(PIB)[-1]

/

x[-1]
size[~1]

lig[-1]

capl-1]

size[~1]* Alog(OMA)
size[~1]* Alog(OMA) [~1]
lig{—1]* Alog(OMA)
lig{-1]* Alog(OMA) [-1]
cap[~1]* Alog (OMA)

cap[-1]*Alog(omA)[-1]
AR(1)
AR(2)

Hansen

Coefficient  Standard Error ~ Probability
0.8724 0.0310 0.0000
-0.0016 0.0034 0.6440
-0.0045 0.0033 0.2050
0.1963 0.1593 0.2440
~0.1576 0.2968 0.6060
0.2640 0.1151 0.0430
-0.1217 0.1195 0.3300
-0.0248 0.0108 0.0430
0.1365 0.0325 0.0010
0.0570 0.2574 0.8290
0.0009 0.0021 0.6910
0.0040 0.0021 0.0770
-0.0268 0.0345 0.4540
~0.0484 0.0358 0.2040
0.1083 0.0414 0.0240
0.0611 0.0512 0.2580
0.0320

0.6940

1.0000
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