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l. INTRODUCTION

Elements of both supply and demand interact during afinancial crisis,
which explainsthe precariousgrowthin credit. Nonetheless, it isimportant
that demand-side incentives be generated ex post. These also help to
reactivate|loans by fueling the supply of credit. Thelatter usually remains
depressed due to aspectsthat becomerelevant during and after acrisis,
such aslow bank capitalization and theincreased risk aversion banks
experience with ahigh rate of non-performing and doubtful loans. This
situation can balance out when banksfind investment alternativesin the
financial market that might not provide agreat deal of return, but keep
riskslow compared to therisk of extending credit at that particular moment.
1

Clearly, after one of theworsefinancia crisesintimesrecent (1998-1999),
anumber of elementsemerged in Colombiathat did, infact, encourage
thedemand for credit. Thereductionininterest ratesat atime of generous
liquidity, the growth in domestic and foreign investment, and good export
performance are some examples, all of which have stimulated the growth
inrevenue. Moreover, the behavior of agentsin the economy, particularly
households, shows alow indebtednesslevel. Thissurely allowed for a
certain amount of momentum in bank loans, which helped put the
Colombian economy back on the path to growth. However, to achieve
the growth required, for example, to lower thejoblessrate and to provide
greater well-being, we must identify the barriers might explain the slow
growth inloans, especially mortgageloans, and determineif thesebarriers
remain on the supply side.

*  The authors are researchers with the Financial Stability Department at Banco de la Republica.
The opinions expressed herein imply no commitment on the part of Banco de la Republica or
its Board of Directors. The valuable comments from Dario Estrada are gratefully acknowledged.
This article is a summary of Murcia and Pifieros (2006b), which contains a more complete and
detailed analysis.

1 These characteristics were found in the financial institution surveys done by Banco de la
Republica (see Murcia and Pifieros, 2006a).




Therefore, wemust find out if, after amost fiveyears, therestill isevidence
of acredit crunch, and if thefactorsof the crisisperiod remainin play, or
if others have emerged to preserve this phenomenon. Threefactors can
beidentified to explain the limited growth inloans. First of all, creditis
limited because financial institutions do not have the capacity toloan. In
other words, they areforced to reduce or limit their credit supply because
of capital and/or deposit-taking constraints. Aversion to extending loans
isasecond factor. For example, athough financial institutions may have
the capacity to loan, they prefer not to. Thisisbecause of problemsin
identifying clientswith high-risk

and/or dueto aspecial preference for less-profitable but highly liquid
assetsthat imply littlerisk of default (e.g. government bonds). A third
factor isthe declinein lending because of lessdemand asaresult of less
economic activity. In response, many companies close down because of
asteady declinein sales, or simply decide to shift the source of their
liabilitiesfrom loansto theissue and sale of stocks or bonds.

Theobjective of thisarticleisto evaluate thefirst two factors (which deal
with supply) asessential elementsof the credit crunch. Theassumptionis
that they might have prevailed after thefinancial crisisinthelate 1990s,
creating temporary imbalances between credit supply and demand that
might have been absorbed through quantities rather than prices (interest
rates), considering the good liquidity environment and the declineinterest
ratesregistered sincethen.

I1. A REVIEW OF THE LITERATURE

Itisimportant to differentiate between two conceptsthat appear in the
literature on this subject: credit rationing and credit crunch. Thefirst,
according to Stiglitzand Weiss (1981), isatightening of supply caused
exclusively by information problemsthat prevent banksfrom knowing the
real return or therisk involved in projects potential clientswant to finance.
Thispromptsbanksto set lending rates below theinterest rate that clears
the market. Theresultisademand surplus. In other words, the existence
of asymmetric or imperfect information createsincentivesfor banks not
toraisetheir lending rates and to extend whatever |oans they want, even
though the volume might not fully satisfy the demand.

Theconcept of acredit crunchisvery smilar tothat of credit rationing. However,
acredit crunchisgenerated by factorsin addition to asymmetric or imperfect
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information. Problems can arisewhen bank |oan capacity islimited by capita
constraintsor by areductioninloan sources(i.e. deposits). Therefore, when
examining some of the determinants of loan portfolio growth from the
standpoint of supply factorsthat reflect the capacity to loan, on the one
hand, and the desire of financial intermediariesto extend loans, on the
other, wemust speak of acredit crunchinthe strict sense. For the purpose
of thiswork, both concepts are used indistinctly; however, it isimportant
to remember that the reasonsfor acredit crunch or credit rationing in the
economy aredifferent.

In theloan market, asymmetric information stemsfrom the difficulty in
differentiating lessrisky projectsfrom thosewith greater risk. Accordingly,
banks are motivated to keep the supply of credit (at the sameinterest
rate) below the supply that €liminates surplus demand. Theassumptionis
that, with ahigher rate, only theriskiest borrowerswould apply for loans.
Under these circumstances, lending rateswould not be expected to adjust
immediately to achangein market rates. For lack of completeinformation
on client performance and credit rating, financial intermediaries prefer to
make the adjustment themselves by rationing credit. Consequently, one
way to identify the existence of acredit crunch isto determine whether or
not lending rates show acertain amount of rigidity to changesinthe market
rate.

For the Colombian case, there are anumber of studiesthat attempt to
identify the presence of acredit crunch;?wewill present only two. Oneis
the study by Echeverry and Salazar (1999), who try to explain why the
supply of credit tightened during the financial crisisin the late 1990s.
According to their findings, it was largely because of capital adequacy
ratios, the deterioration in loan portfolio quality, and less of areturn on
equity for financial ingtitutions. Urrutia(1999), onthe other hand, identifies
the primary factorsthat disrupted credit supply growth, such as credit
risk, equity reduction, theloss of loan collateral value (value of real estate
and companies) and the reduction in banking operations, which spelled
lessliquidity. Both Echeverry and Salazar (1999) and Urrutia(1999) focus
on the problem of asset impairment in the financial sector and thedesire
of banksto tighten credit in responseto morerisk.

IIl. STYLIZED EVENTS THAT ASSUME
CREDIT RATIONING

Developmentsin theloan portfolio of thefinancial sector asawhole show
acyclethat can be divided into three periods (See Graph 1A). Thefirst,

2 See Murcia and Pifieros (2006b) for reference to other studies.



from 1994 to the third quarter of 1998, saw a

sizeableincreaseinthat portfolio. Thiswascalled

acredit bubble, given the highly atypical pattern A ZﬁTf:EG.f.ﬁs.q';mstZﬂ;m'°
of loans during those years, based on
macroeconomic fundamentalsthat werefar less
dynamic (Graph 1B). In fact, theloan portfolio
rose from approximately $60 to $90 trillion (t)
(in September 2005 constant pesos), which is .
equivalent to areal increase of 50%. 80
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adequacy ratios of loan institutions recovered
quickly and they are now at a satisfactory level (12.4% in July 2006).

L oan portfolio quality isanother supply determinant that influenced the
pattern of loans, and apparently still does, given the banks' aversionto
risk. Although theratio of non-performing loansto thetotal grossloan
portfolioisnow at an all-timelow, it rose substantially during thecrisis,
aggravating risk aversion and affecting portfolio growth. Nevertheless,
at thetime of the surgein credit, and at present, theindex seemsto have
no implications that would obstruct the good momentum in loans.
Moreover, credit-reporting agencies clearly have better financial
information about debtorsin theloan sector and cover many more clients.
Therefore, within therange of factorsthat can lead to credit rationing in
Colombia, asymmetric or imperfect information is expected to become
lessrelevant.
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Thefact that theintermediariesrestructured their assetsafter thecrisisinthe
latethe 1990sisanother important e ement of credit growthinfinancia system.
Investments, largely in domestic government bonds, now account for 28.2%
of thefinancial system’s assets, as opposed to only onethird (10.6%) in
December 1994. L ending activity hasbornethecost of that shift. In December
1994, theloan portfolio accounted for 61.1% of all assetsin the system; the
proportionisnow 54.9%.

Deposits, asasource of loanablefundsfor financia intermediaries, have
evolved inlinewith thetrend in credit. During the crisis, between June
1998 and December 2000, they declined at real annual rate of -6.61%,
on average. However, assets dropped at an even greater rate (- 7.31%in
the same period).

V. TESTS APPLIED TO IDENTIFY
THE PRESENCE OF CREDIT RATIONING

Two separate tests were conducted to detect the presence of credit
rationing in the Colombian economy. Thefirstisdesigned to determineif
thelending rateissomewhat rigid or inflexibleto variationsin the market
interest rate. The second attempts to identify any changes in the
determinants of credit supply growth in recent years.

A. Degreeof Rigidity in Lending Rates
to Changesin the Market Interest Rate

Somerigidity ininterest rate adjustmentsin the Colombian economy could
be understood asanecessary condition, but not enough initself, toidentify
the existence of credit rationing at the aggregate level and by portfolio
type. Asmentioned earlier, in acredit rationing environment, banks do
not adjust their lending rate; doing so could increasetheir credit risk, as
they expect new borrowers to be those with projects that have higher
expected returns, which also makesthem theriskiest.

Thebehavior of theinterbank rate (TIB in Spanish), whichwasused asa
proxy of the market rate and the lending rate by portfolio type, isshown
in Graph 2. Asillustrated, TIB performance varied considerably after the
inflation targeting system was adopted, when the monetary aggregategoas
were substituted and the interest rate became the primary monetary-policy
tool.

Afonso and St. Aubyn (1998) say that stationarity tests are one way to
identify rigidity ininterest rate adjustment. Thesetestsstart by determining
if theinterest rate seriesare stationary in levels. Theresults, using the
augmented Dickey-Fuller statistic (ADF), are shown in Table 1. As



illustrate, none of theinterest ratesisstationary inlevel sat 5% significance.
Thelending rate spread is defined asthe difference between the respec-
tivelending rate and the TIB. For exampl e, spreadcomisthe difference
between the commercial rate and the TIB. The same stationarity test done
oninterest ratesin levelsisthen done on thesevariables. Theresultsare

showninTable2.

In the case of the commercial rate and the total
lending rate in the system, the spreads proved to

be stationary under identification with intercept. INTEREST RATES

Therefore, it ispossibleto say that achangein (Percentage)

themarket ratewill lead to asignificant changein 600

the lending rate. In other words, the rate
adjustment could very well be complete, sincethe
rate rigidity characteristic of credit rationing 100
periods does not exist. However, the seriesisnot 300
stationary in the case of consumer interest rates,
perhaps because thiswas one of thefirst sectors
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produced Sharp Varl atl ons | n the Spread Sel'l es. Total lending rate TIB Commercial Rate ——— Consumer Rate
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and the authors' calculations.

STATIONARITY TESTS ON INTEREST RATES: ADF STATISTIC (*)

With Intercept With Tendency Without Tendency
& Intercept or Intercept
TIB -1.94 -3.37 -1.29
Total lending rate -1.55 -2.87 -1.39
Consumer rate -1.37 -3.00 -1.10
Commercial rate -0.97 -2.81 -1.20

(*) Stationary variable at the 5% level.

STATIONARITY TESTS ON INTEREST RATE SPREADS: ADF STATISTIC

With Intercept With Tendency Without Tendency
& Intercept or Intercept
Spreadactiva -5.18 * - -
Spreadcons -2.24 -2.3 -0.5
Spreadcom -5.71* - -

* Stationary variable at the 5% level.
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points (bp) during asinglemonth in 1998. During that same period, these
variations boosted the commercial interest rate by 700 bp and the consu-
mer rate by 300 bp. In the months thereafter, these rates continued to
rise, with the commercial lending rate accelerating morethanintherateon
consumer [oans.

A timeseriesanalysis® was doneto quantify the effectsof aTIB change
onthevariouslending ratesin the system. Theimpul se-response functions
show ahighly similar pattern for theserates (Attachment 1). Anincrease
inthe TIB isaccompanied by alending rate increase with amaximum
effect about two monthslater, which islost about one year thereafter. For
the consumer rate, the adjustment is slower compared to the adjustment
inthe commercial rate and thetotal lending rate.*

In summary, the results of the rate adjustment exercises do not support
the credit rationing hypothesisfor the Colombian economy, smply because
thelending rate adjustment in response to achangein the market rateis
completein the case of thetotal rate and the commercial rate. Asfor the
consumer rate, the stationarity test to determinethe differencein rates
(spread) suggestsarigidity that can be explained by risk aversion and the
rationing that follows. Thisseriesis stationary for the remainder of the
period, suggesting afull rate adjustment. The estimate of autoregressive
vectors and the Granger causality test (Attachment 1) show a close
rel ationship between the changesin the market rate, which cause changes
inlending rates shortly thereafter.

B. Changesin Credit Supply Deter minants: 1996-2005

The assessment of agent |oan capacity isbased, essentially, onthe quarterly
balance sheets of the country’s major financial agents (commercia and

3 Autoregressive vectors and the respective impulse-response functions were used. The Granger
causality test was run; in al cases the results show the TIB causes a change in lending rates. It is,
therefore, logical to find shocks in the market rate variable and to see their impact on lending
rates. The results are presented in Attachment 1.

4 It is important to bear in mind that the exercise for the total lending rate in the system involved
a longer period (since June 1992), which includes a time of considerable change in the market
rate.



mortgage banks). The period in question isfrom June 1996 through June
2005. The method used is similar to the one employed by Echeverry and
Salazar (1999) toidentify the presence of acredit crunchinthe Colombian
economy at the end of the 1990s. It consists of acrosscut estimate where
loan growth (Acartera) is the dependent variable. Loan growth is
represented by the quarterly percentage variation in the gross loan
portfolio® for each financia ingtitution during aparticular period. The supply
indicatorsfor the sameinstitutions during aprevious period (X ,) were
used astheindependent variablesto determineif thegrowthinloansis
related to supply-side constraints. Thefollowing isthe equation used to
estimate each variable of supply X:

(1) Acartera =, + B X, +¢

Thefirstindependent variable (X ) isloan portfolio quality, measured as
the non-performing portfolio over thetotal loan portfolio. During acredit
crunch, financial intermediarieswould be expected to reduce their loan
supply in response to the increased decline in loan portfolio quality.
Therefore, the sign is expected to be negative: the more deteriorationin
portfolio quality, the greater the perception of risk. Thisprompts banksto
become more cautiousin sel ecting loan clients, which leadsto the problem
of credit rationing.

The investment-asset ratio is the second independent variable.® As
mentioned earlier, financia ingtitutionshave moved inthedirection of assets
that aremoreliquid and imply lessrisk of default. Domestic government
bonds are one example. That shift hasreduced the credit supply; therefore,
the expected sign for thisvariableisnegative.

Return on equity (ROE)” was used to capture the effect of equity
constraintson credit supply: the more equity an ingtitution has, themoreit
isexpected to enlargeitscredit supply. Hence, thesign for thisvariableis
expected to be positive. In other words, banks with larger returns are
expected to place moreloans.

5 In their work, Echeverry and Salazar (1999) used the net portfolio. However, with portfolio
deterioration, the provision increased, which meant the net portfolio declined without a reduction
in credit as such. This is why we used the gross portfolio in our study.

6 We also wanted to determine the relationship between loan growth and the extent of loanable
funds. The deposit-asset ratio was used to identify the loan sources available to financial
institutions. However the results in this estimate were not conclusive.

7 Estimates also were developed with return on assets (ROA) and the capital adequacy ratio (the
results are quite similar).
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ESTIMATED COEFFICIENT OF THE IMPACT
OF PORTFOLIO QUALITY ON CREDIT
AND THE CREDIT CYCLE
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Source: Office of the National Superintendent of Financial Institutions and the authors'
calculations.

ESTIMATED COEFFICIENT OF THE IMPACT
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AND THE CREDIT CYCLE
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calculations.

Theresultsfor portfolio quality, asan explicative
variable, are presented in Graph 3. It showsthe
estimated regression coefficient of Equation (1)
over thecourseof timeand theevolutionin credit,
making it possibleto pinpoint the different phases
of theloan cycle on the graph. The dark colored
bars represent the statistically significant
coefficients. For example, the limited loan-
portfolio growth witnessed during thefirst three
guartersof 1998 isassociated with deterioration
inthe quality of that portfolio. Thisisprecisely
what isfound in thedifferent studiesin literature
onthefinancial crisisperiod. For the most recent
period, the substantial improvement in portfolio
guality is associated with the growth in loans
during two quarters. Consequently, although
portfolio quality wasaserious constraint to credit
growth, it could be regarded as anincentivein
thelast few years, given the apparent reductionin
banks aversiontorisk at seeing the quality of the
loan portfolioimprove.

Ananalysisof investments asaportion of assets
inthefinancia sector and asapossiblealternative
to credit (Graph 4) indicatesthey are animportant
factor in explaining credit growth. Ever sincethe
financial crisis, credit institutions have shown a
strong preferencefor investmentsin highly liquid
securities with low risk. This is due to their
increased perception of risk and haslimited loan
portfolio growth. Evenif the expected signsare
not found in every quarter,® one sees that
investment (e.g. TES) had anegativeimpact on
credit growth during different periods. In other
words, this market could contain evidence of a
crowding our effect sincethe start of thecrisis.
This pattern continued during the latest period,

but has become lessrelevant, meaning that it does not pose a constraint
to further growthin credit. Thisresult is consistent with thefindingsin
Murciaand Pifieros (2006a), which show that credit institutions are opting,
once again, for loan activity asthe primary usefor surplusliquidity. This

8 As noted earlier, the expected sign for this variable is negative. However, the high return on
these investments can give financial institutions a better balance sheet and can increase their
credit capacity as a result. This might be why the coefficient of the estimate is positive in

several quarters.
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has been detrimental to the acquisition of

investments.

ESTIMATED COEFFICIENT OF THE IMPACT
ON RETURN ON CREDIT

Asmentioned earlier, the ROE indicator was used AND THE CREDIT CYCLE

to eval uate equity capacity. During acredit crunch, (Coefficient) PR
atighter supply of credit would be associated with 30 40.0
fewer profitsfor credit ingtitutions. Theresults of 25 | 100
this estimate are shown in Graph 5 and 20 o
corroborate what Echeverry and Salazar (1999) s |
found for thecrisisperiod; that is, wheninstitutions o 0
have equity problems, they would be expected s | 00
to reducetheir loan supply. Thishappened during o T 11 DN asl I | | | | H 100
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results show no major restrictions. In the second
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profitabi | |ty agaln became a source of credit Source: Officeof the National Superintendent of Financial Institutions andthe authors calculations.

growth.

Except for theregression found in theinvestment variabl e, the othershave
one particular result in common: the lack of significance for the supply
variables estimated for the period from mid-2000 to mid-2002. They, in
contrast, are more robust during the crisis periods and in recent years.
These statistical events can be attributed to supply factors, to explainthe
sharp drop in credit at the end of the 1990s, but also to the fact that they
areno longer aconstraint to maintaining the credit growth seen in recent
years, as changesin theloan portfolio are supported by the favorable
behavior of such elements. It is, therefore, evident that supply variables
seem to pose no limit to credit growth during the current decade. This
suggeststhat problemswith demand cause aslowdownin credit, particu-
larly in sectors such as mortgage |l oans, wheretherecovery in credit isnot
yet complete.

V. CONCLUSIONS

Understanding the credit cyclein Colombiaand its determinantsisno
simpletask. Supply and demand factorsinteract at different stages, making
it impossible to clearly distinguish the determinants or their relative
importance. Different waysto detect credit rationing areidentifiedin
literature. Oneisbased onthe degreeof rigidity inlending ratesto changes
in the money market rate. Extremerigidity can cause arisk aversion
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problem among financia ingtitutions. The evidencefor the Colombian case
does not support the assumption of credit rationing, aslending rates adjust
fully to changesin the market rate.

Secondly, the balance sheetsof financid ingtitutionswere used to evauatethe
presenceof credit rationing. Cross-section regress on exerciseswere proposed
to determineif credit growth isassociated with supply variables. If so, this
would mean that periods of low growth or tight credit arerelated to capacity
problemsand/or to thedesire of financid ingtitutiontoloan. Theresultspoint
to the presence of credit rationing in thelate 1990s. However, intheyears
thereafter, variables such asloan portfolio quality and return ceased to posea
congtraint to credit growth. Accordingly, thelow growth during that period
can beexplained, primarily, by demand factorsand by the shift infinancial
sector assetstowardsinvestments. Thislast phenomenon accentuated the
dropincredit during thecrissand mollified itssubsequent recovery. Therefore,
credit activity was cut short by arisk aversion problem among financial
ingtitutions. They preferred to acquire less profitabl e assets but oneswith
moreliquidity and lessrisk of default, than to extend credit to the private
sector. Nonethel ess, this effect seemsto have becomelesssignificant as of
lete.

Presently, some of thefactorsthat affect credit supply, such asloan portfolio
quality and profitability, haveregainedimportancein explaining themomentum
incredit. However, given the recent good resultsfor theseindicators, onecan
assumethesupply of credit hasbecome more dynamic and thelow growthin
commercia and mortgageloans probably ismorerelated to problemswith
demand.
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Accordingtothecausdity test, changesintheinterbank rate cause changesin

the system’slending rate, but not viceversa(GraphA.1).!

GRANGER CAUSALITY TEST

Sample: 1991M09 2005M 06
Lags: 3
Observations: 162

Null hypothesis: F Statistic Probability
DIFLTIB no cause

DIFLTACT 2.99759 0.03252
DIFLTACT no cause

DIFLTIB 1.37975 0.25107
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1 The autoregressive vectors estimated for all types of loans are shown in Murcia and Pifieros

(2006h).
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Commercial Rateand TIB

The causality test showsthat changesin theinterbank rate cause changesin

commercial lendingrates, but not viceversa(GraphA.2).

GRANGER CAUSALITY TEST

Sample: 1991M09 2005M 06
Lags: 3
Observations: 94

Null hypothesis: F Statistic Probability
DIFLTCOM no cause

DIFLTIB 0.30389 0.82251
DIFLTIB no cause

DIFLTCOM 9.76656 1.3E-05

IMPULSE-RESPONSE FUNCTION

0.04

0.01 7

0.00

Consumer Rateand TIB

The causality test showsthat changesin theinterbank rate cause changesin
consumer lending rates, but not viceversa(GraphA.3).

GRANGER CAUSALITY TEST

Sample: 1991M09 2005M 06
Lags: 3
Observations: 94

Null hypothesis F Statistic Probability
DIFLTIB no cause

DIFLTCONS 19.4376 9.8E-10
DIFLTCONS no cause

DIFLTIB 0.05910 0.98104
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