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EXECUTIVE
SUMMARY

The Colombian financia system experienced adrop inthevalueof itstradable securitiesduring
thefirs haf of theyear, owingtothevolatility of domesticfinancid marketsat thetime. Associated
in part with the uncertainty perceived oninternational financial markets (and even moresoin
Colombia), thisvolatility occurred despite the positive trend in Colombia s productive sector.

That episode had anumber of repercussonsfor creditingtitutions. To beginwith, thedropinthe
value of tradabl e securities prompted somewhat of ashift inthe assetsheld by theseinstitutions.
Theloan portfolio accounted for 55%in June, whileinvestments had declined to 28%. Theres-
pectivefiguresin December 2005 were 50% and 32%.

InJune, theannualized profitsfor credit ingtitutionsasawholewere down by 4.4% compared to
thesamemonthin 2005, primarily because of |osseson investmentsin thetradableportfolio. This
dropin profitsreduced the system’ sasset profitability to 2.3% (0.5 percentage points (pp) less
thanin December). Thesedifficultiesa so affected agood many non-bank financia ingtitutions,
sincetheir portfoliosare heavily exposed to changesin thevaluation of investmentsin domestic
government bonds.

Thisset of events condtitutes materidization of the market risk facing credit ingitutions, asituation
that was stressed repeatedly in previouseditions of theFinancial Stability Report. Consequently,
for reasonsconcerning thestability of thefinancia system, itisimportant to underscorewheat the
Officeof the National Superintendent of Financial I nstitutions has doneto measure and regul ate
market risk for institutionswith aportfolio of tradable securities. Continuingthisinitiativeinthe
yearsahead will makethesystem more capabl e of dealing with suchlosses, especially with respect
toitscapital positions.

Traditional financial brokerage activities, on the other hand, continued to expand. Aboveand
beyond the portfolio asawhole(19.3%red annua growth at June), animportant highlight wasthe
strong increasein consumer loans (41.2%), and therecovery in commercia and mortgageloans
(15% and 1.6%, respectively). Growth in the loan portfolio was supported by afavorable
increasein sourcesof funding used by establishments (real annual growth in deposit takingwas
13.4%at June), their capital soundness, thegood quality of their loan portfoliosand high coverage
for theriskiest |oans, coupled with therecent stability ininterest ratesonloansof al types. Asto
thislast aspect, it isimportant to notethat thevolatility witnessed on marketsfor tradable securities
had no appreciable effect on the stability of theserates.

The positive situation and optimistic outlook for househol ds suggests brokerage activitieswill
continueto expand. However, itisimportant to keep an eyeon the high growth rate of consumer




loans, especialy after thedight recent deteriorationinthequdlity of that portfolio. Thegoodtrend
for househol dsiscomplemented by growth in the private corporate sector (towardswhich most
of thefinancial system’ sexposureisdirected). Based oninformation available at December
2005, recent trendsin the private corporate sector’ sindebtednessto thefinancia system continue
to suggest that compani es are more and morewilling to finance working capital withtheir own
resources.

Inshort, financial brokerageactivitiescontinued toincrease, evenif therecent volatility intradable
securitiesmarketshasaffected the portfolio and financia performanceof indtitutions. Thisexpan-
sion suggeststhat effortsto monitor and measure the credit risk posed by growth intheloan
portfolio need to bestepped up. If theconditionsthat allowed for thisgrowth continue, sowould
thisexpansion. Nonetheless, itisimportant not to forget that achangeinthose conditionscould
acceerate deteriorationinthequality of theloan portfolio.

In addition to materialization of the market risk mentioned earlier and thegood quality of theloan
portfolio, therecent increaseinliquidity risk isanimportant aspect towatch, eventhoughit remains
low. Limited concentrationinthegovernment bond marketisacontributing factor inthisrespect,
and Banco dela Republica has been cooperating with the Office of the National Superintendent
of Financid Institutionson the design of new and better waysto measure, monitor and regulate
liquidity risk.

Board of Governors
Banco delaRepublica



By virtueof itsconstitutional mandateand
Law 31/1992, one of Banco de la
Replblica’s respongbilitiesisto ensureprice
stability. Doing so depends largely on
maintaining financial stability. Financial
stability isunderstood asasituation where
thefinancia systemisableto broker financid
flowsefficiently. Thiscontributesto abetter
all ocation of resourcesand, consequently,
hel psto preserve macroeconomic stability.
Therefore, financial instability hasadirect
impact on macroeconomic stability and on
Banco dela Republica’ scapacity tofulfill its
constitutional mandate, all of which
underscoresthe necessity of taking stepsto
monitor and maintainfinancia sability.

Banco de la Republicadoes anumber of
thingsto providefoerfinancid stability. First
of all, it is responsible for ensuring the
payment systemiifthe Col ombian economy
works properly. Secondly, it extends
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liquidity to thefinancia systemthroughits
monetary transactionsand by exercising its
constitutional faculty asthe lender of last
resort. Being the authority on credit, it
designsfinancial regulatory mechanismsto
reduce episodes of instability. Thisisdone
inconjunctionwiththe Officeof theNational
Superintendent of Financia Indtitutions. Ban-
co dela Republica also carefully monitors
economic trends that might threaten the
country’ sfinancid stability.

The Financial Stability Report falswithin
the realm of this last task and fulfils two
objectives. It describes the recent perfor-
mance of thefinancial system anditsprinci-
pa debtors, soastovisudizefuturetendencies
inthisperformance. Secondly, itidentifiesthe
most sgnificantriskstocreditinditutions. The
motive behind both these objectivesisto
inform the public of thetendenciesand risks
that affect thefinancial systemasawhole.

Prepared by:
The Financial Stability Department
of the Monetary and Reserves Division
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. THE
MACROECONOMIC
ENVIRONMENT

Thetranquility of the domestic financial market was interrupted at the
start of the second quarter of 2006. The sharp fluctuation inthe price
domestic assetshad adrastic impact on their val uation and on the earnings
of financial institutions. Thisvolatility wasnot confined to the Colombian
market, and wasevident in other emerging financial marketsand devel oped
onesaswell.

Uncertainty about inflation and world economic growth had abearing on
the how thefinancial marketsbehaved. In particular, the second quarter
saw growing uncertai nty about future developmentsin the United States
economy, since coreinflation in that country rose beyond expectations.
However, thegrowth signalsweremixed. After avery positivefigurefor
thefirst quarter (5.6%), variousindicators suggested the economy was
weakening. Thepreliminary figurefor second-quarter growth was 2.5%,
which islessthan the market expected. The deterioration in the United
Stateseconomy, |given thefrailty of the housing market and earlier interest
rate hikes, may be exerting lessinflationary pressure, as suggested by
inflationin July (0.4%). At any rate, the outlook for inflation and growthis
uncertain.

Asillustrated in Graph 1, other devel oped economieshave adopted tighter
monetary policies. Thisisreflected in policy interest-rate hikesand stronger
announcements by the central banks. Last year, the European Central
Bank raised itsinterest rates by 75 basis points (bp) and the Central Bank
of Japanincreased itsratesfor thefirst timein six years.



GRAPH 1
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These conditions sparked uncertainty about the
future of internationa interest rates. Consequently,
aversion to risk has increased (Graph 2), while
investors havereassessed risk, causing the price of
risky assetstodrop. Thisimpact wasparticularly
noticeableintheemerging economies, asillustrated
in Graph 3, which showsthe changes experienced
by some of these economies with respect to the
exchangerate, the stock market, domestic govern-
ment bonds and country-risk premiums. Contrary
to the situation on other occasions, theimpact on
theexchangerate, stocksand thedomesticdebt in
general wasmoreimportant that the effect onrisk
premiums. Inthecaseof Colombianfinancia assts,
therange of movement wasfar broader thanin other
emerging economies (Graph 3). This might be
explained by the close relationship between
domestic assets, and between these and external
assets (Graph 4), the increases in Banco de la
Republica’s reference rate, and the particular
micro-structural features of Colombia sfinancial
market.

Thefinancid system’ sperformancein recent months
has been influenced by these conditions. The
valuation losseswere significant and spelled less
profit for creditingitutionsandtighter portfoliosfor
non-bank financia inditutions. Theeventsof these
monthsshow how sengtivethefinancia systemis
to therisk posed by interest rates, both domestic
andforeign. They a so highlight theimportance of
having diversified portfolios and good risk-
management practices.

Thevolatility seen onfinancial markets contrastswith developmentsinthe
foundationsof the Colombian economy. Momentumwasevidentinfirst quarter
of 2006, with 5.23% growth compared to theyear before. Inthe June 2006
edition of theInflation Report published by Banco dela Republica, the
growth forecast for the year asawholewas 4.8%, primarily because of the
increasein household consumption (5.3%), grossfixed capital formation
(GFCF) without civil works (11.2%) and GFCF with civil works (12.7%).
Thefact that prospectsfor Colombia’ seconomic growthin 2007 arealso
good (approximately 4.5%) addsto the expectation that the domestic context
will haveapostiveinfluenceonthefinancia system.
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accounts for 8.19% of total consumption and
exceedsthelevelswitnessed beforethecrisisin
thenineties. Inthecaseof investment, GFCFis
based primarily on moreinvestment in machinery
and equipment, construction and buildings. As
to the different branches of the economy, most
sectors have experienced real growth in excess
of 5%. Mining, agriculture, social servicesand
electricity are the only exceptions. This is
consi stent with the corporate sector, wherethere
hasbeen anincreaseinrea saesof tradable goods
and non-tradables.

As to the external sector, imports in the first
quarter of 2006 saw areal annual increase of
24.2%, while exports were up by 16.1%
compared to the same period the year before.
Export highlightsinclude petroleum, with 31.5%
growth, and coal, with 21.5%. Intermediate
goods and equi pment topped thelist of imports,
having increased by 23.59%. Despite the current
account deficit in the first quarter of 2006 (-
1.72% of GDP), itsfinancing is supported by
US$839 minnet direct foreigninvestment (2.54%
of GDP). The primary recipients of this
investment are mining, petroleum activity and
manufacturing, with US$451 m, US$331 m and
US$129 m, respectively. Theupward tendency
in oil-price forecasts for 2006 and 2007 is
important to bear in mind (Graph 6). Higher oil
pricescould exert “added pressure on domestic
fuel costs, transportation faresand inflationin
generd” .

The June 2006 edition of theInflation Report forecasts* no substantial
changeininflation during the second quarter of 2006 compared to the
levelsreported in June (3.9%)” .2 However, the outcomefor inflationin
August (3.85% for the year to date and 4.72% in the last 12 months)
suggestsasdlight rise dueto expected price hikes, particularly inthefood,
transport and communication sectors. By the end of the year and as
noted in the af orementioned report, inflation should be within the target

range.

1 Banco de la Republica, Inflation Report (June 2006), Bogota, Colombia.

2 |bid.



In short, despitethevolatility generated by external shocksto the global
economy, prospectsfor the foundations of the Colombian economy are
good intermsof growth and inflation stability. Consequently, theevolution
of thefinancial systemwill depend not only on the uncertainty ininterna-
tional financia markets, but aso onthebehavior of domesticinflation.



[I. THE FINANCIAL
SYSTEM

A. CREDIT INSTITUTIONS

Thevolatility witnessed onthedomestic government bond market during the
first haf of the year had a negative impact on the way credit institutions
performed. Most of the effects of that episode are reflected in the set of
variablesanayzedinthissection. Fromthestandpoint of traditional financia
brokerageactivities, the past few months have seen changesin thetendency
of several componentsthat condtitutetheloan portfolioquaity. Thelikelihood
that all these events might occur was mentioned in earlier editions of the
Financial Sability Report. Creditinstitutionsended thefirst six monthsof

TOTAL ASSETS OF CREDIT
INSTITUTIONS

(Trillions of June 2006 pesos) (Percentage)
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2006 with alow capital adequacy ratio comparedto
the average for recent years. While the general
outlook for theseingtitutionsremainspositive, itis
important that these tendencies continue to be
monitored closdly.

1. Gener al Balance-sheet Positions
a. Asset Accounts

Thecountry’ scredit ingtitutionsreported Col$144.1
trillion (t) intotal assetsat theend of thefirst half of
2006. Thisamountsto area increase of 13.8%
comparedto the sameperiod theyear before (Graph
7). Thetrendisassetsremainssolid, athough growth
islessthanintheearly yearsof the post-crisisperiod.



Thereal averageincreasein assetsduring 2006 to
dateis 13.5%.

The momentum in the componentsthat make up
total assetsreflectsthe situation onthe domestic
government bond market during the first six
monthsof theyear. Graph 8 suggestsatemporary
reversal of the phenomenon observed in past
years, thatis, portfolio substitutionfor investments
in total assets. As the graph illustrates,
investments havelost nearly 5 pp asashare of
total assetssince March 2006. Thiswasadirect
consequence of thelossin value experienced by
investments during the first half of the year,
coupled with liquidation —during the same period
- of some of the portfolio in domestic govern-
ment bonds held by credit institutions. This
materiaization of market risk hasprompted ashift
intotal assetstowardstraditional intermediation,
which is something that has not been seenfor a
number of years.

Thedrop ininvestment portfolio value on the ba-
lancesheet of creditingtitutionsisshownin Graph
9. Followingahighof Col$46.1tin March, the
investment portfolio closed out thefirst half of
the year at Col$40.7 t. Thisisequivalentto a
real decline of 11.75% during the period.
However, compared to June 2005, investments
remained constant inreal terms. A standstill of
this sort has not been observed since the episode
of market volatility in 2002.

Therefore, the condition of total assetsresponds
solely to the change in the loan portfolio. As
illustrated in Graph 10, real annual growthinall
loans made by thefinancial systemwas 19.32%
at June, when they were valued at Col$88.1 t
(thelast increase of thistypewasin June 1995).
Compared to the analysisin previous editions of
thisreport, all loan componentsareresponsible
for thisexpansion (Graph 10).

The continued vigorousgrowthin consumer loans
cameto41.2% inrea annual termsby theend of
thefirst half of 2006. Thisisalmost 10 pp above

SHARE (%) OF CREDIT INSTITUTIONS' TOTAL
ASSETS REPRESENTED BY INVESTMENTS
AND THE GROSS PORTFOLIO
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the historic high observed six months earlier.®
Nonetheless, although it addsto financial depth
(asisanalyzed later in thisreport), it alsoisa
(Millions of pesos) (Percentage) signal for caution and careful monitoring, as
0000 20 growth of this magnitude can eventually include
150 debtorswho might not be creditworthy. Aswill
beillustrated, recent developmentsinloan quality
have begun to have an impact on the consumer
50 loan portfalio.

MORTGAGE LOAN DISBURSEMENTS

300,000 1
250,000 1
100
200,000 +

150,000

100000 During thefirst half of the year, thecommercial
50000} 0 loan portfolio recovered the momentum it | ost
. 1 1 1 1 1 d 1 during 2005. The standstill in 2005, as analyzed
W00 IOl An02  kn03 04 In05  n06 in earlier editions of this report, was due
isbursemens T e primarily to the fact that agood portion of the

Sourcet 1CAV. productive sector was using its own resources

to finance working capital, rather than outside
funding. Giventhefact that real annual growth in commercial loans
went from 6.3% in December to 15% in June, it appears companiesare
again financing their operationsthrough traditional sources, such ascredit
institutions.

Mortgageloans (without securitizations) saw affirmativerea annual growth
(1.6%) for the first time since the end of 1998. This reflects the
consolidation of apositive trend observed since December 2004, when
the growth in mortgage loanswas-30%. Therecovery isrootedinthe
trend in mortgage |oan disbursementsas of 2001 (Graph 11), which have
risen steadily thanksto economic recovery and therecent declineininterest
rates (Box 1 containsadetailed analysis of the forces behind the recent
momentum in mortgageloans).

The sharp drop in outstanding securitized mortgage |oans (20.3% during
the period from June 2005 to June 2006) isan important factor to bear in
mind. Itisrelated to both the absence of new securitizationsin the mortgage
loan portfolio, asof September 2005, and theincreased rate of repayment
on securitized loans.

Asillustrated inthe upper panel of Graph 12, the positive performance of
all theloan-portfolio components hasallowed for greater financial depth.?

8 Consumer loans now account for a fourth of the entire loan portfolio. Nearly a fifth of all
consumer loans are credit card loans, which essentially constitute short-term funding with
limited collateral.

4 The micro-loan portfolio, which is not included in Graph 4, continues to register sharp growth
(30.9% in real annual terms at June), although increasingly less so (the rate was 63.7% a year



Overall, the loan portfolio now accounts for

27.5% of GDP. However, asshowninthelower
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THE RECENT TREND
IN THE MORTGAGE MARKET

The serious credit crunch in the late nineties was significant for mortgage loans (Graph
12). Having accounted for 10.9% of GDP in 1998, they dropped to 3.3% of GDP in
2005. Although still at low levels, the mortgage loan portfolio (without securitizations)
recently began to show positive growth rates, including a real annual increase of 1.6%
at June 2006. Disbursements to individuals and builders amounted to Col$1.27 t at
June, which is an increase of 67% compared to the same month in 2005.

Strong competition among mortgage banks has expanded the mortgage loan portfolio.
Several factors have made this situation possible. First and foremost, the construction
sector has recovered from the crisis it experienced in the nineties and has grown
steadily ever since.  Secondly, the financial situation of households improved
considerably after the economic crisis, as reflected in less unemployment, better real
wages, less indebtedness and the recovery in housing prices. Thirdly, financing through
the capital market has made it possible to develop a more solid funding scheme that
avoids an excessive transformation of installments. Because of these factors, the
securitized loan portfolio came to Col$2.2 t at June of this year, following Col$3 t in
September 2005 (Graph B1.1). Lastly, as illustrated by the capital adequacy,
profitability and loan-repayment indicators, the mortgage banks have recovered from
the crisis.

These conditions allowed mortgage banks to reorganize. As a result, there is more
competition within the sector, and recent average interest rates on disbursements for

GRAPH B1.1
SECURITIZED PORTFOLIO AS A PERCENTAGE OF THE MORTGAGE PORTFOLIO TOTAL
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home purchases and construction have declined (Graph B1.2). This reduction has
been the sharpest for the segment other than low-income housing (LIH), and the
interest-rate reduction process has been accompanied by an increase in loans arranged
in pesos. At June 2006, the share of loans disbursed in pesos (54%) exceeded the
share in RVU (real value units) (46%) for the first time (Graph B1.3). This surge in
peso loans could end up being costly for credit institutions, if interest rates jump
significantly.

Sharp competition among mortgage banks has prompted a significant increase in
mortgage loan prepayment. For example, in the case of the securitized portfolio at

GRAPH B1.2
AVERAGE INTEREST ON DISBURSEMENTS
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GRAPH B1.3
DISBURSEMENTS FOR HOME PURCHASE AND CONSTRUCTION, BY CURRENCY
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June of this year, outstanding TIPS were down by Col$720 billion (b). The high
prepayment rates (3.6% for LIH and 13.4% for non-LIH), which are well above historic
averages, plus the sharp volatility experienced in the second quarter of this year, must
have meant important valuation losses for the holders of these securities (Graph B1.4).

GRAPH B1.4
TREND IN TIPS RATES
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2. Exposureof Credit I nstitutions
toMajor Debtors

Thereal changesin exposureto mgjor debtorsduring the period from June
2005 to June 2006 are summarized in Table 1. Total exposurewasup to
Col$109.5 t mid-way through the year. This is an increase of 13.1%
compared to the same period theyear before. Considering therate at the
end of 2005 (12.2%), exposure to major debtors continued to grow. The
private corporate sector is still the most important debtor (42.3% of
exposure), with growth concentrated in theloan portfolio, which wasup by
18.3% during theyear.®> In contrast, exposureto the public sector declined
dightly (-1.5%). Thisreductionisparticularly evident in theloan portfolio,
dueto centra government policiesaimed at substituting sourcesof financing.

5  This entry is consistent with the recent recovery in commercial loans.



EXPOSURE OF CREDIT INSTITUTIONS TO THEIR PRINCIPAL DEBTORS

Type Jun-05 Jun-06 Real
Annual
Trillions of Share Trillions of Share Growth
Jun-06 pesos (%) Jun-06 pesos (%)
Public Sector
Portfolio 4.68 4.8 4.28 3.9 (8.6)
Securities 27.50 28.4 27.41 25.0 (0.3)
Total 32.18 33.2 31.69 28.9 (1.5)
Corporate Private Sector
Portfolio 38.54 39.8 45.60 41.6 18.3
Securities 0.71 0.7 0.71 0.7 0.1
Total 39.26 40.6 46.31 42.3 18.0
Household Sector
Portfolio 22.81 23.6 29.26 26.7 28.3
Consumer 15.32 15.8 21.65 19.8 41.3
Mortgage 7.49 7.7 7.61 6.9 1.6
Securitizations 2.56 2.6 2.27 21 (11.3)
Total 25.37 26.2 31.53 28.8 24.3
Total Amount of Exposure 96.81 100.0 109.53 100.0 13.1
Ratio of amount exposed to assets 76.4 76.0

Source: Office of the National Superintendent of Financial Institutions and Banco de la Republica.

Theincrease in exposureto householdsisthe only extraordinary changein
the make-up of exposure to major debtors. At the end of the semester,
household exposurewas practically the same as exposureto the public sec-
tor. Asmentioned earlier, consumer loansarethe most dynamic component
of household exposure. Advance paymentson mortgage-backed securities
havereduced exposuretoinvestmentsof thistype.

3.  LoanPortfolioQuality and L oan-lossProvisioning

Recent trendsinloan portfolio quality confirm what wassuggested inthelast
edition of thisreport. Specifically, thetypesof loansexhibiting the strongest
growth began to show signsof adeclinein quality. Thepast dueloanratio
(PDLR)®for eachtypeof loanisshownin Graph 14. The PDL R for theentire
loan portfolio stabilized recently and, infact, hasdeclined abit (from 2.6%in
December t02.86%in June). Thisincreaseisdueentirely tothedeterioration

&  The PDLR is calculated as the non-performing/gross loan ratio.
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PAsT DUE LOAN RATIO
BY TYPE OF CREDIT
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in consumer and micro-loans, which ended the
semester at 4.6% and 5.4%, respectively. Inthe
case of consumer loans, the PDLR is still at
higtoricaly low levels.

Both the mortgage and commercia loan portfolios
continueto improvein quality, having registered
respective values of 4.8% and 1.6% at the end
of the semester. These are below the values
observed prior to thefinancial crisis.’

Theincrease in the consumer-loan PDLR as of
December 2005 showsthe non-performing loan
portfolio has begun to grow faster than the total
loan portfolio. Thisisthe delayed result of the
relaxationinrisk policies underlying the recent
momentum in consumer loans, which eventually
allowsfor loansto less creditworthy debtors® and
can create problemswith financia system stability,
sincethe consumer loan portfolio generally lacks
sufficient collateral. Because consumer loans
account for nearly 25% of all loans, anegative
shock to households (the major debtors) could
have an important impact on the system’ sperfor-
mance. Consequently, the consumer loan
portfolio must continueto be monitored carefully,
anditisimportant to reiterate callsfor thedesign
of toolsto adequately assesstherisk tofinancia
stability posed by consumer loans. Thisapplies
to credit institutionsaswell asregulators.®

Therecent declineinthe quality of the consumer
loan portfolioalsoisevident if, asopposed to the
non-performing portfolio, oneconsiderstherisky

loansin the PDLR numerator (Graph 15), whichincreased from 5.6% of
thegrossloan portfolio in December to 6.7% in June.

7 The drop in the PDLR does not necessarily imply an improvement in the risk-assessment
policies applied to these loans. It is due merely to the fact that, although the PDLR denominator
remains almost constant (the mortgage and commercial loan portfolios do not increase much),
the numerator drops because of the recovery on non-performing loans.

8 Given its short-term nature, the deterioration in consumer loans is mirrored more quickly on
the balance sheet of credit institutions than other types of portfolios. This is important to bear

in mind.

9 The Office of the National Superintendent of Financial Institutions is designing a tool to assess
and cover consumer-portfolio risk within the system, as a means of credit-risk management

(SARC in Spanish).
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Coveragefor theriskiest loans (cal cul ated asthe

ratio of loan-loss provision to risky loans)
continued to increase during thefirst half of the
year (Graph 16), having gonefrom 35.1% in June (Percentage)
2005 to 41.8% in June 2006. This recent ex- -
pansion appliesto all types of loans. Coverage

for commercia and mortgageloansishistorically %0
high, asiscoveragefor theentireloan portfolio. :
Asshowninthegraph, consumer-loan-portfolio 400 )
coveragetended to decline somewhat during the W
first monthsof theyear, dueto therapid growth 200 /'/\/ ]

of therisky portfoliointhisitem. Itisimportant
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i nstltutl ons face I n thl S sense, the CommerCI a] S;)L::ieopfggfigf the National Superintendent of Financial Ingtitutions. Calculations by Banco
credit-risk management system (SARC in
Spanish), which was designed by the Office of
the National Superintendent of Financial ANNUAL GROWTH IN EARNINGS

Institutions and is scheduled to take effect in

January 2007, should be evaluated in light of its oo
capacity to calculate the prevalence of credit risk
at different stagesin theeconomic cycle.
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At the end of the first six months of 2006, the e
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However, they had declined by 8.8% inred terms, de I Republica
compared to the same period in 2005, and totaled

Col$3.1tonan annualized base.’® Thisfactisparticularly relevant when
considering it representsthefirst negative growth in earnings on record
since November 2002. Nonetheless, asshownin Graph 17, thedrop was
far from sudden, asthe momentum in profits had been slowing gradually
since mid-2003. In any case, although areductionin profit growthisa
normal event (taking into account the seriousimpact thecrisishad on profits),
the negative outcomein June can be explained by thevolatility on the go-
vernment bond market throughout thefirst half of theyear.

Thisclaimissupported in Graph 18 by abreakdown of thetotal earnings
reported by credit institutions, listed by source. From August 1998 to

© The real drop in earnings comes to 8.4% when compared to December 2005.
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MAKE-UP OF EARNINGS

(Percentage)
85.0 25.0

(Percentage)

80.0
20.0

75.0

70.0 15.0

65.0 10,0

60.0
5.0

Jun-96 Jun-98 Jun-00 Jun-02 Jun-04 Jun-06
Commissions (right scale) Interest
Investment valuation (right scale)

Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco
de la Repiblica.

ASSET YIELD (AY)

(Percentage)
4.0

0.0

-2.0

-4.0

-6.0

Jun-96 Jun-98 Jun-00 Jun-02 Jun-04 Jun-06

—— Financia System Foreign Domestic
Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco
de la Repblica.

November 2005, the share of income from
securitiesvaluation rose steadily, accounting for
nearly 20% in November. The loan portfolio
was responsible for most - but anincreasingly
smaller portion - of the income reported by
credit institutions (54.6% in September 2005).
Unfavorable developmentsin the market for
domestic government bonds (the primary
investment component) caused as sharp
reversal of these tendencies during the early
months of 2006, when the share of incomefrom
securities valuation declined by half (12.5%)
and the share of loan incomeincreased slightly
t058.2%. Incomefrom commissionswasstill
on therise by the end of the first half of the
year, when it accounted for nearly 12% of
earnings.

In absolute terms, income from investment
valuation registered an 80% drop between June
2005 and June 2006; loan portfolio incomewas
up by 9.4%, whichisnot particularly highin
light of last year's average (6.3%).%
Consequently, thereduction in overall financia
receipts (-0.6%) and, therefore, in earnings,
was due entirely to investment valuation losses
incurred by credit ingtitutions, given thevolatility
of the domestic government bond market.

The trend in earnings is mirrored in less
profitability for every peso in assets held by
creditinstitutions. Theratio of earningsto assets
(REA) for these establishments as a whole
declined from 2.8% in December 2005 to 2.3%
in June 2006 (Graph 19).

In short, less profitability for the system due to investment val uation
losses, particularly on domestic government bonds, was examined in
detail in earlier editions of this report, when it was argued that the
system’ sexposure to domestic government bonds has caused acertain

4 Aswill beillustrated, there has been a recent decline in the margin spread on the loan portfolio.
Therefore, the rise in portfolio earnings indicates the sharp increase in the loan portfolio has
more than offset the reduction in that margin.
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amount of vulnerability to market risk. Thetrends summarizedinthis
section are ssimply amaterialization of that risk and vulnerability, which
were then evident in the stress tests. For the future, the conclusion
remainsthe same: with arepeat of thesetrendsin volatility and interest
rates, the system could continue to seeitsincome and profitability de-
cline. Thiswould suggest that credit institutions need to maintain enough
capital to deal with valuation losses.

Therecent trend in the capital adequacy ratio of these establishmentsis
illustrated in Graph 20 to analyze the soundness of their assets.
Compared to December 2005, theratio for credit institutions asawhole
declined dightly throughout thefirst half of theyear. Thereductionwas
drastic, given the drop from 16% in January to

12.7%in June 2006. Thislast figureislessthan
the average for the decade to date (13.3%). CAPITAL ADEQUACY RATIO

Nonetheless, the capital adequacy ratio for the OF CREDIT INSTITUTIONS
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Asnoted in the last edition of thisreport, the
sharp growth in consumer loans has been
accompanied by adeclinein interest rates on
new loans. This could be a manifestation of
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the deposit rate on CDsremained relatively stable.  Since December
2005, there has been a sustained increasein that rate and adownturnin
interest on consumer loans. Thisisconsistent witha2.1 pp reductionin
the margin spread on consumer loans compared to the figures published
inthelast edition of thisreport.

For other types of credit, theex ante margin also decline compared to
June 2005. Asan example, themargin on commercial loanswas down
by 1.4 pp; thisreduction has been steady since 2005. Thetotal margin
for the system declined by 1.3 pp in one year and was 5.6% at June 2006
(Graph 21).

The ex post margin®® shrunk abit, to about 8.8% (Graph 22). Although
the implicit lending rate was down by 0.4 pp compared to the figures
published in the last edition of thisreport, that
reduction was offset, in part, by a0.3 pp decline
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by the Graph, efficiency has improved. For
example, in April 2003, every Col$100 in assets
implied Col$6.7 in ALE, asopposed to Col$5.4
in June 2006. Thisisahistoric low for the period
in question.*

In short, despite the volatility on the government
bond market, interest rates and margin spreads

B The ex post margin is calculated as the difference between the
implicit lending rate and the implicit deposit rate, the first
being income from interest and adjustment for currency
devaluation as a percentage of the producing portfolio, and the
second, outlays for interest as a percentage of the liabilities
with cost.

¥ However, in recent years, the financia sector has shifted the
make-up of its total assets towards tradable securities. This
aso might have had something to do with the improvement in
the efficiency indictor, without intermediation necessarily
having become less costly.



werequitestable. Thiscontributedtotheincreaseinfinancial intermediation
activitiesin an environment where credit i nstitutions experienced problems
withtheir investment portfolios.

B. NON-BANK FINANCIAL INSTITUTIONS

The present section offers an analysis of the major non-bank financial

institutionsin Colombia.® Asshownin Table 2, thesize of theinvestment

portfolio of theseingtitutionsand their importancewithinthefinancia system

has grown considerably in recent years. Nonetheless, 2006 saw a
slowdown in thegrowth of theinvestment portfolio held by some of these
institutions, dueto the unfavorabl e situation on the marketswhere most of

their investmentsare concentrated. The market for domestic government

bonds and the stock market are two examples.

5 Included in this analysis are pension-fund managers (PFM), life and general insurance companies,

ordinary mutual funds (OMF), special mutua funds (SMF), both of which are managed by trust
companies, and brokerage firms (SF). This is the first time brokerage firms have been included
in the analysis in this report.

INVESTMENT PORTFOLIO: FINANCIAL INSTITUTIONS
2003 2004 2005 2006 (june)
Trillions % Trillions % Trillions % Trillions %
of pesos of GDP  df pesos of GDP  f pesos of GDP f pesos  of GDP
(proj)
Credit Institutions
Investments 28.81 12.46 36.93 14.30 43.93 15.48 40.65 14.43
Portfolio 57.45 24.85 66.06 25.57 77.09 27.16 88.18 31.31
Total: Credit Institutions 86.26 37.31 102.99 39.87 121.02 42.64 128.83 45.75
Non-bank Financial Institutions
Mandatory Pensions @ 20.34 8.84 26.45 10.33 36.58 12.86 38.03 13.50
Voluntary Pensions & 3.77 1.64 4.49 1.76 7.33 2.58 8.03 2.85
Severance Pay & 2.74 1.19 3.13 1.22 3.71 1.30 4.39 1.56
General Insurance 2.47 1.07 2.84 1.11 3.62 1.27 3.57 1.27
Life Insurance 3.55 1.54 4.38 1.71 5.82 2.04 5.76 2.05
OMF 3.98 1.73 4.52 1.77 5.33 1.87 4.19 1.49
SMF 1.83 0.80 1.93 0.75 3.12 1.10 1.95 0.69
Stockbrokers 1.77 0.77 2.78 1.09 4.18 1.47 3.52 1.25
Total: Non-bank Financial Institutions 40.45 17.58 50.52 19.74 69.70 24.49 69.44 24.66
Total 126.71 54.89 153.51 59.60 190.72 67.13 198.27 70.40

al The investment portfolio in May.

b/ Own position.

(proj) Projected.

Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco de la Republica.
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1. Pension Fund Managers(PFM)
a. Portfolio Growth

The PFM-managed portfolio at May 2006 was valued at Col$50.5 t.
Thisisequivalent to areal annual increase of 27.1%. Unlike other non-
bank financial institutions (NBFI), the PFMs continued to grow. Asa
result, their importance in the markets where their investments are
concentrated has increased. For example, in June 2006, PFMs held
17.42% of all outstanding TESin circulation, asopposedtoonly 7.6%in
December 2000.

Intermsof earnings, recent PFM yields have been affected substantially.
At June 2006, credited yields'® on pension and severance funds were
negative (-Col$1.8t). Compared to theyieldsreported in June 2005, the
foregoing figureimpliesan absol utevariation of Col$4.5t. Thisisequivaent
t09.3% of thetotal value of thesefundsasawholeand depictsasignificant
negative impact on earnings.

Most PFM holdings consist of mandatory pension funds (MPF) (76.8%).
By May and despite lower yields, these funds had seen areal annual
increase of 25.5%. Thisisexplained by the number of active subscribers,
which continues to grow at a significant pace,’” mainly due to the
improvement in economic activity.

Theaccumulated profitability of MPF during thethree previousyears (the

period used to cal culate minimum profitability) was 16.6% at May. This

followsachangein tendency during the second quarter of the year (Graph
24), due primarily to variations in the price of
domestic government bonds. In the case of MPF,
thisis where 46.7% of the value of the fund is
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T By March, the annual increase in active MPF subscribers was
13.6%.

B At the individua level, the MPF closest to the required minimum
profitability registers 3.61 pp.

Minimum required profitability



b.  Portfolio Composition
I Breakdown by Issuer

Thegovernment remainsthe principa counterpart
in the PFM investment portfolio, even though
there hasbeen somewhat of adeclinein exposure
to this counterpart (Graph 25). In December
2004, public debt paper accounted for 49.5% of
thevalue of PFM-managed funds. By May, this
portion had declined to 45.2%. Theexternal sec-
tor istheissuer that hasincreased its share of the
PFM portfolio the most: from 10.7% to 15.99%.

Although TES account for asmaller share of the
total value of the PFM portfolio and exposureto
the domestic private sector continues, thesefunds
haveincreased their investment stock in domestic
government bonds and stocks. Between
December 2005 and May 2006, their TES and
stock holdingswereup by Col$1.1t and Col $847
b, respectively.

ii.  Breakdown by Typeof Currency

Effortsto restructure the investment portfolio
denominated in pesos seem to have slowed in
recent years. Thismay be associated with theloss
invaueof instrumentsdenominated in pesosand
PFMSs' increased demand for dollarsinthelast
few months. Thelatter reflects of theincreased
share of the portfolio denominated in dollars,
which rosefrom 11.45% of thetotal value of the
portfolio to 13.13% for the same period.
Additionally, the RV U-denominated portfolio

PFM PORTFOLIO COMPOSITION,
BY ISSUER

(Percentage)
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continued to decline, accounting for 30.5% of thetotal value

of thefundsat May 2006 (Graph 26).

The PFM portfolio has seen more exchange exposurein
recent months (Graph 27). Thisis a major change with
respect to the way the system had behaved. The biggest
difference was in voluntary pension funds, where the
uncovered portfolio denominated in foreign currency went
from 7.6% in February 2006 to 19.6% in May of thisyear.
In the case of mandatory pension funds, this proportion
reached 10.4%, on average, which isalong waysfrom the
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A. PERCENTAGE OF THE VALUE OF THE
PORTFOLIO DENOMINATED IN FOREIGN
CURRENCY, WITHOUT COVERAGE

(Percentage)
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limits set by the Office of the National
Superintendent of Financid I ngtitutions (20%).

Thebuild-upinexchange exposure asoisevident
in the position of investments denominated in
foreign currency. In the case of MPF (Graph 27,
upper panel), thesewere up by US$408 m during
thefirst half of theyear. Thisisadramatic change
compared to recent years, when outstanding
investmentsinforeign currency remained relaively
constant.

2. Lifeand General I nsurance

Lifeinsurance companies(LIC) reported Col$5.8
t¥ininvestmentsat June 2006. Genera insurance
companies (GIC) reported Col$3.7 t.2 In real
terms, the LI C expanded their investment portfolio
by 10.1% and the GIC, by 17.4%. These are
smaller increasesthan those observed previoudly.
Theratio of investmentsto technical reservesis
virtually the samewith respect to June of last year.

Asmentioned in previous editions of thisreport,
earningsin theinsurance business have not been
altogether favorable, and the sector’ s profitability
depends heavily on the way its investments
perform. The trend in the technical margin®
(Graph 28), which showsthereturn oninsurance
activity per se, remainsin negative and near-zero
terrain, whichisnot unusual for theinsurance bu-
siness.? Inand of itself, this outcomeis quite
positivefor theinsuranceindustry compared to
the past, when thetechnical marginwasextremely
unfavorable. Theimprovement istheresult of a
better measurement of claims by the insurance

Equivalent to 1.21 times the technical reserve.
Equivalent to 1.19 times the technical reserve.
Defined as the ratio of business returns to premiums issued.

Broadly speaking, insurance companies obtain their profits
from investments made with the resources they receive from
the insured.
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sector. Nonethel ess, the net margin,2which evaluatesthe overall perfor-
mance of insurance companies, including thereturn on their investments,
changed courseand alsoisat |evel s not seen since 2000 (the net margin
was 1.8% at June 2006).

Thedeclinein the net margin for theinsurance sector isdue essentially to
fewer yieldsoninvestments. Inthecaseof GIC, their investments showed
areturn of Col$184 b, whichisequivalent to areal annual variation of -
32.3%. Thereturnoninvestmentsby LIC cameto Col$142.3b. This
amountsto areal annual reduction of -71.6%.

Theunfavorabletrendin GIC and L1C investmentsisexplained by adverse
performance on the markets where these companies have most of their
investments. The government isthe insurance

sector’ smain counterpart (Graph 29). Infact,
52.5% of the LIC portfolio is exposed to that

issuer, compared to 41.5%for GIC. Instruments LlVDEET? - NTsz(;iLZLé%ZifNE.EZRAL

issued by the productive sector (mainly stocks)

account for 28% of the LIC portfolio and 32.8% (Porcenteae)

60.0

of the GIC portfolio.

50.0
40.0
30.0

20.0

3.  Special and Ordinary Mutual

1P

Funds(SMF and OFM) 100
0.0
At June 2006, OMF and SM F-managed portfolios e e
werevaued a Col$4.2t and Col$1.9t respectively, _ _ , - ,
. . . Source: Office of the National Superintendent of Financia Ingtitutions. Calculations by Banco
whichamountsto real respectiveannua reductions de la Repiblica

of 18.6% and 20.3%. Thesesizeabledeclinesare
associated with adrastic changeinthetermsand
conditionsgoverning the profitability of suchfunds. OMF DALY AveRAGE
Graph 30showsadropinaverage OMF profitability

sinceApril, whilethevolatility of thesefundshas
increased.

GRAPH 30

(Percentage)
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Congderingthegenerd outcomefor fundsmanaged
by trust companies, earnings at June 2006 were 50
downby Col$73.5binthecaseof OMF, compared
to June2005. Thisvariationisequivaentto 1.8%
of thetotal value of these fundsand is explained
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Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco
3 Defined as the ratio of net profits to premiums issued. de la Reptiblica
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primarily by Col$104.1 blessprofit duetovauation

lossesonthepublicdomesticdebt. Thisisanannua

OMR AND SMF INVESTMENT PORTFOLIO

BY ISSUER AT JUNE 2006 (COL$6.1 T) variation of 48.4%.
(Percentage) . .
700 Interms of portfolio exposure by issuer (Graph

31), there were no changeswith respect to what
was noted in thelast edition of thisreport. The
financial sector isthe main counterpart. Thisis
the primary difference between these funds and
the other NBFI. Thefinancial sector accounts
for 63.9% of all OMF investmentsand 52.5%in
the case of SMF. The vast mgjority of this

60.0

50.0

40.0

30.0

20.0

10.0 R « . ..
._\ exposureto thefinancial sector isin theform of
X L 24 1I1i : :
0 Financia System Government Productive Sector Others CDS HI gh eXpOSUI’e to depos tS Of thl Stype Can
m svF o OMF create liquidity problems for these funds.

_ _ , o _ However, their exposure to market risk ismuch
Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco .
de la Repiblica lessthan with other types of assets.

4. BrokerageFirms(BF)

At June 2006, brokerage firmsreported Col$3.5t ininvestmentswith
respect to their own position.® During the same period, they had Col $3.9
tinassets, whichisequivalent to 4.8% real annual growth. Their earnings
were down by Col$56.6 b compared to June 2005. Inreal terms, thisis
areduction of 77.7% and was due mainly to the situation on the markets
in the second quarter of 2006. Therate of return on equity (ROE) for
brokerage firmsasawholewent from 15.12% to 2.51% during the same
period. Attheindividual level, someincurred losses equivalent to more
than 50% of their equity capital.

Brokerage firms manage Col$1.5 t in third-party funds and, like most
other NBFI, they are highly exposed to public debt securities. Infact,
45% of this portfolio isinvested in these types of securities (Graph 32).
Nonetheless, alarge portion (31.9%) consists of derivative instruments,
which meanslessreal exposureto thevariousissuers. Underlying 47.6%
of these contracts are public debt securities, the counterparts of which

% In the case of OMFs, these account for 51.7% of the funds' value. The equivalent in the case of
SMFsis 33.1%.

3 These pertain to the investments and derivative instruments in the assets of these firms.
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pertain to the financial and productive sectors
(14% and 8% of thetotal portfolio, respectively).

In conclusion, non-bank financid ingtitutionswere
generally hard hit by the extreme volatility on
domestic markets, which reduced thegrowthin
their investment portfoliosdueto their emphasis
on domestic market instruments. The risk
implied by concentrating their assetsin public
debt securitiesand stocks, to which many of these
companieswerehighly exposed, hasmaterialized.

BF-MANAGED PORTFOLIO EXPOSURE,
BY ISSUER PORTFOLIO VALUE AT JUNE 2006
(CoL$1.5 1)

Derivativeinstruments
32.0%

Government
44.7%

Financial sector
14.2%

Productive Sector
8.4%

External sector
0.7%

Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco
de la Repblica.
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[11. RECIPIENTS OF
LOANS FROM THE
FINANCIAL SYSTEM:
THE CURRENT
SITUATION AND
PROSPECTS

A. HOUSEHOLDS

1. Household Finances

Themomentuminhousehold consumptionremanspostive, with 5%red annua
growthinthefirgt quarter of 2006, whichislessthanthevariation observedin
the second quarter of 2005 (5.5%, Graph 33). Much of thisdevelopment in
household spending isdueto increased consumption of durables(18%) and
semi-durables (4.6%); and, on alesser scale, to the consumption of services

HoOUsSEHOLD CONSUMPTION
(SEASONALLY ADJUSTED SERIES)

(Trillions of 1994 pesos) (Percentage)
14.0 8.0

6.0
130 4.0
20
120 0.0
-20
110 -4.0

-6.0

10.0 - - - - - -8.0
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Annual growth (right scale)

Household consumption

Source: DANE. Calculations by Banco de la Republica.
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(4.2%) and non-durable goods (3.5%).

Despite having declined asashare of GDPduring
the second and third quarters of 2005, consumption
begantorecover inthelast quarter of 2005 and the
first quarter of 2006, stabilizing at around 62%
(Graph 34). Itisimportant to notethat theincrease
inconsumer loansreflectsthe positivetrendinthe
real growth of household consumption, particularly
consumption of durableand semi-durablegoods.

The job market al so has been fundamental to the
increase in household consumption. Thanks to
positive momentum since 2005, unemployment is
down and the occupation rateisup. Compared to
June 2005, the unemployment rate hasgonefrom
14% to 12.4% (Graph 35). Underemployment
experienced anincreasein March of thisyear, with



rates above those of the two previous years. It
reached ahigh of 33%inMay 2006 beforedropping

t0 31.3%in June (1 pp morethan in June 2005).

UNEMPLOYMENT RATE

(Percentage)
20.0

Compared to previous years, the trend in the -
occupation rate hasbeen favorable as of February L -
2006. InJune, it was 55.3%, whichis 2 pp higher = 1 I
with respect to the same month in 2005 (Graph
36). Theriseinthisindicator isassociated with the
fact that positive growth in the working-age popu-
|ation between thesemonthswas substantia ly less
(2.6%) than theincreasein the employed popul a
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employment and wages. From the standpoint of financial system stability,
theseconditionsspdll lessof afinancia burdenfor householdsand, asaresult,
help toimprove prospectsfor loan repayment. Inany case, giventherecent
trend inthequality of theconsumer loan portfolio, it isimportant to continue
to regularly monitor thetendency in household |oan repayment, aswell asthe
variablesthat might affect househol d solvency, including the set of indicators

examined inthissection.

2.  Prospects

Thetrendin househol d expectationsfor the Colombian economy ispositive®

CONSUMER EXPECTATION INDEX
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having reached 29.3 pointsin July 2006, despite
being lessthanin June 2006 (34.8). Agentsare now
far more optimistic than they were during thetwo
previousyears. Theexpectationsin January 2004
werethe only exception (Graph 38).

Thedurablegoodsbuying perceptionindicator has
been ontherisesince December 2005. It hitanal-
timehigh of 29.2 pointsin May 2006 and oscillated
around 25 pointsin July 2006. Thisincreaseof 2.7%
with respect to theyear beforeisprimarily dueto
growthintheautomotivevehicleand durablegoods
buying index during 2006, returning to atendency
not seen since mid-2005 (Graph 39).

At 48.1 points, thehome buying perceptionindexin
July 2006 was 29.4 pointshigher than in July 2005.
Thisis, however, lessthan thehistorichighinMay
2006, when the indicator reached 50.6 points.
Consolidation of the growing trend in thisindicator
throughout 2006, compared to the downturn
witnessed inthe second half of 2005, (Graph 39) is
animportant fact to consider.

Alsosignificantistheratio of thetrend in consumer
expectationsto thetrend in household consumption
of theseitems. Therehasbeen aclosecorrelation
between househol d expectationsand consumption
(Graph 40) sincethethird quarter of 2005. Asnoted

3 The Consumer Expectation Index calculated by Fedesarrollo is
an attempt to measure these expectations.



inthelast edition of theFinancial Sability Report,

thiswouldimply acontinuation of theupwardtrend

HousEHOLD CONSUMPTION

inhousehold consumption. AND CONSUMER EXPECTATION INDEX
. (Trillions of 1994 pesos) (Index)
Theupward trend in the durable-goods and home- 145 0

buyingindex hasmateriaizedintheform of added
household consumption, asreflected intheincrease
inreal salesof automobiles (20.85%), in durable 135 2
goods consumption (18%) andin housing (1.3%).
Accompanying the growth in these itemsis an
increase in the consumer loan portfolio and in 125 0
disbursementsfor homebuying, aswasmentioned
inthesection oncreditinstitutions. If currently-fa-
vorablemarket conditions continueand thefore- us DU 20
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casts for 2006 prove to be correct, these items Household consumption Expectation index (right scale)
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thedownward trend in real marginal ratesonloan
disbursements (Graph 41) and by housing price
S:d]hty TASA DE LOS DESEMBOLSOS REAL, HIPOTECARIA

Y DE CONSUMO (*)

In short, the current momentum in private con- (Percentage,
sumptionwill likely continuein themonthsahead, 200
provided favorable household expectations and

current financial conditionspersist. Insofar aspart 160 |

of thismomentum isfinanced by consumer loans(a

likely prospect given theforce of tradable goods 20 |

consumption), theconsumer |oan portfolio probably \\
will continuetoincreasewith thevigor seento date. a0 |

Asemphasi zed repeatedly throughout thisreport, it
isimportant that thisvigor prompt increased efforts io

to adequately measurethe credit risk posed by the Apr-05 2u1-05 Oct-05 Jen06 Apr-06 2u1-06
consumer |06n pOI’l'f Ol |0 Consumer Mortgage (pesos) Mortgage (RVU)

(*) Latasa de los desembolsos se refiere a la tasa a la que se pacta el crédito.
Fuente: Superintendencia Financiera y Superintendencia de Sociedades, célculos del Banco de
la Republica.
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THE ASSET PRICE BUBBLE

The purpose of this section is to review the evidence of speculative bubbles in asset
prices in Colombia, specifically by analyzing the home-mortgage and stock markets. As
in previous editions of this report, a price-to-earning ratio is calculated to analyze the
markets in question.’

Two indicators are constructed to determine the presence of a bubble in the home-
mortgage market. One is the ratio of the used-housing price index (IPVU in Spanish) to
the rent index calculated by Banco de la Repiblica. The other is the ratio of the new-
housing price index (IPVN in Spanish), calculated by the National Department of
Planning, to the rent index. Deviations from the long-term average are plotted on a

graph.

As shown in graphs B2.1 and B2.2, the price-to-earning ratios on the new and used
housing markets are very near their long-term level,> which rules out the existence of
bubbles in the market. However, one must be cautious about these findings, as aggregate
data were used to construct both the numerator and denominator of the indicators.

GRAPH B2.1
UseD HOME PRICE -TO-RENT RATIO
AVERAGE (1988-2005) = 100
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Source: Calculations by Banco de la Repdiblica.

The method involves dividing the asset price index by the index of the return it offers. The resulting ratio then is compared
to the long-term value of the asset to measure how much the market in question is overvalued.

The IPVU is a series developed by Banco de la Republica. Its construction is explained in Escobar, Huertas, Mora and
Romero (2005). "Indice de precios de la vivienda usada en Colombia-PVI-Método de Ventas Repetidas," in Borradores de
Economia, Banco de la Repiblica, No. 368, December.
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GRAPH B2.2
NEw HOME PRICE-TO-RENT RATIO
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To overcome this difficulty, the IPVU figures were broken down in accordance with the
three major cities and the type of housing. Graph B2.3 shows the IPVU ratio and the
rent index for Bogotd, Medellin and Cali. In December 2005, none of the three showed
evidence of a mortgage bubble. In the last year of study, the city with the highest prices
was Bogotd, followed by Cali and Medellin. Graph B2.4 shows the IPVU ratio and the
rent index for low-income housing (LIH) and housing outside this category (non-LIH).?
The graph enables us to conclude there was no bubble in any of these markets during

GRAPH B2.3
UseED HOME PRICE-TO-RENT RATIO FOR THE THREE MAJOR CITIES
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Source: Calculations by Banco de la Repdiblica.

The classification of housing as LIH or non-LIH (low-income or otherwise) is done by the mortgage bank.
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GRAPH B2.4
UseD HOME PRICE-TO-RENT RATIO FOR LIH AND NON-LIH HoUsING
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2005. Italso reveals, as would be expected, that the non-LIH housing market has been
higher priced than the LIH market since mid-2005.

The ratio of the Colombian Stock Exchange Index (IGBC in Spanish) to a return on
equity indicator for the firms listed on that market was constructed to evaluate the
existence of a speculative bubble in the securities market.* As illustrated in Graph B2.5
and as mentioned in previous editions of this report, there has been a stock market
bubble since March 2004. Two important factors must be considered when analyzing
this growth. To begin with, the calculated long-term average includes the entire 1999
crisis period, which could bias it towards a lower level in comparison to the average
that would be obtained if the data on the complete economic cycle were to be included.
Secondly, this excessive growth might be explained by the stock market’s major
expansion in recent years.’

However, after peaking at 355% overvaluation in March 2006, this tendency reversed
and resulted in a plunge that was even more pronounced than the one on July 3, 2001
when the Bogotd, Medellin and Occidente exchanges merged. The external markets

The following is the method to calculate this indicator. 1) Figures from the Office of the National Securities Superintendent
are used to construct the ratio of operational profit to the balance-sheet account for property, plant and equipment account.
2) An eight-quarter moving average of this ratio, weighed by the amount of fixed capital per firm, as a portion of the total stock
of fixed capital in the sample, is used as each firm's return on equity indicator. 3) Finally, the figures for each quarter are
added and the negative profitability indicators are eliminated, as firms with negative averages do not participate in construction
of the IGBC, which takes into account those with the most stock-market activity.

The last three years have seen a substantial increase in volume traded and the number of shares negotiated daily.
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GRAPH B2.5
RATIO OF THE IGBC TO THE CAPITAL RETURN INDEX
AVERAGE (1997-2005) = 100
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were particularly responsible for this drop. On the one hand, there was the uncertainty
about inflation indicators in the United States, with expectations that the Federal Reserve
Bank would raise interest rates. On the other, the world’s major stock exchanges
plummeted as a result of those expectations. The New York Stock Exchange was the
only exception. Nevertheless, the stock-market drop in Colombia might have been
due to the fact that some stocks were overvalued and in the process of being corrected.

In conclusion, with respect to the price of assets, there was no speculative bubble on
the home-mortgage market at the aggregate level. There was, however, evidence of a
speculative bubble on the stock market. Nonetheless, this tendency declined during
the last quarter (March to June 2006) in response to the performance of external markets
and to a possible correction in overvalued stock.

B. PRIVATE CORPORATE SECTOR

Thesituation anaysisfor the private corporate sector wasbased on asample
of compani esthat reported regularly during 2000-2005 to the Office of the
Nationa Superintendent of Financid Institutionsand Office of the National
Superintendent of Corporate Affairs? Theindicatorswereidentica tothose

Z  The sample includes 5,799 companies. They are classified as producers of tradables or non-
tradables, depending on the economic sector where they operate. They also are classified by
size, based on the value of their yearly sales. The agriculture, livestock, hunting, forestry,

43



examined in previouseditionsof thisreport and areregarded asdeterminants
of thefrailty of Colombian companies®

1. Profitability?

Asset yield continuesto increase and was 6.8% by December 2005. The
rapid and steady risein thisindicator, as mentioned in several previous
editionsof thisreport, continuesto be explained by thegrowth in corporate
salesand by the positive way companies managetheir expenses, particu-
larly those of anon-operational nature. The past year saw no changefor
companies producing tradabl e goods, which reported fewer yieldsduring
the period in question than companies producing non-tradables. Therefore,
it wasthe non-tradabl e producersthat sparked the good result in earnings
(Graph 42).

Thisisconfirmed by theincome statement. The companiesin the sample
reported areal increase of 8% in salesand, athough operational expenses
were up by 9%, the drop in non-operational expensescameto 59%. The
result was 33% more profits between 2004 and 2005 for the companies
as awhole. The tradable and non-tradable sectors accounted for an
amost equal proportion of total salesduring 2005; however, salesinthe
non-tradabl e sector increase far more (52% as opposed to 22%) dueto
better performance with respect to income and spending® (Table 3).

Inthe case of compani es producing tradable goods, thosein themining sec-
tor werethe only onesto seetheir yieldsincrease. Thanksto soaring profits,
the indicator for that sector was nearly 40%. Industry and agriculture

ASSET YIELD

(Percentage)
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fishing, mining/quarry and industrial manufacturing sectors
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were classified as producers of tradables; the other sectors
were classified as producers of non-tradables. Sales value was
considered as follows to determine the size of the companies:
the 10% with the highest sales were classified as large
companies, and the 60% with the lowest sales were regarded
as small companies.

B Martinez, Oscar (2003). "Determinantes de fragilidad de las
empresas colombianas" in Borradores de Economia, Banco
de la Republica, No. 259.

3 The profitability indicator is equal to earnings on total assets,
before taxes.

@ The difference in profitability between tradable and non-

tradable producers is more than a question of profit growth

2000 2001 2002 2003 2004 2005
Non-tradables ——— Tradables

Total

Source: Office of the National Superintendent of Financial Institutions and Office of the Office
of the National Superintendent of Corporations. Calculations by Banco de la Reptblica.
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rates. The extent of growth in profits compared to the rate
of growth in assets also is a factor. In the case of companies
producing tradable goods, profits increased slightly less than
assets.



INCOME STATEMENT

Entire Sample (5,799 companies)

Trillions of December 2005 Pesos

2000 2001 2002 2003 2004 2005 Share Growth

Last Year Last Year
Sales 130.17 141.23 148.91 159.03 169.56 183.54 100.00 8.25
Sales cost 91.79 101.30 104.78 114.69 120.97 129.97 70.81 7.44
Gross profits 38.37 39.94 44.12 44.35 48.59 53.57 29.19 10.25
Administrative expenses 14.01 14.98 15.52 15.04 14.98 16.24 8.85 8.45
Sales expenses 14.80 16.64 17.19 17.39 18.47 20.23 11.02 9.56
Operational profits 9.56 8.32 11.41 11.92 15.15 17.10 9.32 12.86
Non-operational income 9.45 8.05 16.49 8.85 26.42 11.59 6.31 (56.13)
Non-operational expenses 12.37 10.56 20.25 10.92 28.39 11.61 6.32 (59.11)
Profits before taxes 6.64 5.81 7.66 9.85 13.18 17.08 9.31 29.60
Adjustments for inflation 0.56 0.39 0.45 1.36 1.23 1.02 0.56 (16.56)
Taxes 3.13 2.87 3.40 4.20 4.91 5.44 2.96 10.79
Final profit 4.07 3.33 4.70 7.01 9.50 12.67 6.90 33.36

Transables (2,333 empresas)

Trillions of December 2005 Pesos

2000 2001 2002 2003 2004 2005 Share Growth

Last Year Last Year
Sales 71.15 75.26 78.04 84.15 90.90 97.21 100.00 6.93
Salescost 49.18 53.47 54.51 59.81 64.02 68.09 70.05 6.36
Gross profits 21.97 21.79 23.53 24.34 26.89 29.12 29.95 8.29
Administrative expenses 6.23 6.27 6.52 6.72 6.35 7.27 7.48 14.43
Sales expenses 8.31 8.62 9.24 9.21 9.68 11.05 11.37 14.16
Operational profits 7.43 6.91 7.77 8.41 10.85 10.80 11.11 (0.54)
Non-operational income 5.15 4.11 6.40 4.66 18.58 6.19 6.37 (66.68)
Non-operational expenses 6.50 5.24 8.03 6.07 20.62 6.48 6.67 (68.56)
Profits before taxes 6.07 5.77 6.13 7.00 8.81 10.50 10.80 19.21
Adjustments for inflation 0.10 0.04 0.12 0.67 0.60 0.51 0.52 (15.25)
Taxes 2.16 1.97 2.29 2.84 3.45 3.72 3.83 7.95
Final profit 4.02 3.84 3.97 4.83 5.96 7.29 7.50 22.26

Non-tradables (3,466 companies)

Trillions of December 2005 Pesos

2000 2001 2002 2003 2004 2005 Share Growth

Last Year Last Year
Sales 59.02 65.98 70.86 74.88 78.65 86.33 100.00 9.76
Salescost 42.61 47.83 50.27 54.88 56.95 61.88 71.67 8.65
Gross profits 16.41 18.15 20.59 20.00 21.71 24.46 28.33 12.67
Administrative expenses 7.79 8.71 9.00 8.32 8.63 8.97 10.39 4.04
Sales expenses 6.48 8.02 7.94 8.17 8.79 9.18 10.64 4.50
Operational profits 2.14 1.41 3.65 3.51 4.29 6.30 7.30 46.74
Non-operational income 4.31 3.94 10.09 4.18 7.84 5.40 6.25 (31.13)
Non-operational expenses  5.87 5.31 12.22 4.85 7.77 5.12 5.93 (34.02)
Profits before taxes 0.57 0.04 1.52 2.84 4.37 6.58 7.62 50.55
Adjustments for inflation 0.45 0.35 0.32 0.69 0.63 0.52 0.60 (17.80)
Taxes 0.97 0.90 1.12 1.36 1.46 1.71 1.99 17.51
Final profit 0.06 (0.51) 0.73 2.17 3.54 5.38 6.23 52.04

Source: National Financial Superintendent's Office and the Office of the Superintendent of Corporations. Calculations by Banco de la Republica.
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experienced adrop in profitsto levelssimilar to thosein 2003. The most
important changesfor non-tradabl e producerswerein the service sector,
which nearly doubled, in commerce, which had oneof thehighest indicators
in this group of companies, and in transport, which again saw negative
profitability, following adight recovery in 2004. Thelossesin thetransport
sector were dueto poor performance by telecommuni cations companies

(Graph 43).

Interms of size, thelarge companies continued to seetheir profitability
increase (it was 7.6% in 2005). For the medium-sized companies,

ASSET YIELD
(2005)
Small
Medium
Large
Services
Transport
Commerce
Construction
Industry
Mining
Agriculture and fishing

-5 0 5 10 15 20 25 30 35 40 4

(Percentage)

Source: Office of the National Superintendent of Financial Institutions and the Office of the
National Superintendent of Corporate Affairs. Calculations by Banco de la Republica.
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Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco
de la Repiblica.
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profitability has stayed at 4% during thelast three
years, while it turned negative for the small
companies, because of thelossesincurredinthis

group.

2. | ndebtedness®

Total indebtedness at December 2005 was down
again, having gone from 37.4% to 33%. This
appliesto producers of both tradables and non-
tradables, with debt indicatorssimilar to thetotal
(Graph 44). The make-up of the general balance
sheet indicatesthisistheresult of lessgrowthin
total liabilities compared to total assets.

Consistent with theforegoing, the asset side of the
ba ance sheet continuedto exhibit substantial growth
(Tabled). Investmentsand vauationsweretheitems
that increased themost. Theliquid assetsrepresented
inthedisposableba anced so performedwell. Once
again, the standgtill inliabilitieswas dueto fewer
financid obligations, particularly long-termlighilities.
Intermsof share, financid liailitiescontinuedtolose
ground compared to almost all other ligbility items,
but primarily with respect to bonds® and accounts
payable.

& Two indicators are analyzed in this section. The first is total
indebtedness, which is calculated as the ratio of total ligbilities to
total assets. It is on this basis that the structure of all company
liabilities to third parties is analyzed. The second is financial
indebtedness, which is measured by the quotient between financial
liabilities and total assets. This indicator is used to anayze the
composition of a company's financial debt by maturity, currency
and type of institution.

2 Aswarned in past editions of this report, bonds continued to
increase as a share of financia obligations. However, they are
not an important item with respect to total liabilities.



GENERAL BALANCE SHEET

Trillions of December 2005 Pesos

2000 2001 2002 2003 2004 2005 Share Growth
Last Year Last Year
Disposable balance 4.23 4.40 4.69 5.44 5.56 6.44 2.55 15.92
Investments 7.03 7.11 6.58 6.40 8.84 10.23 4.05 15.76
Debtors 33.93 32.62 36.48 35.34 37.01 39.38 15.58 6.42
Inventario 18.62 19.32 20.52 21.48 23.61 24.51 9.70 3.82
Deferred 1.29 1.15 1.29 1.15 1.13 1.24 0.49 10.28
Current Assets 65.10 64.60 69.54 69.81 76.14 81.81 32.37 7.45
Investments 27.90 28.00 31.53 35.86 38.91 48.97 19.37 25.87
Debtors 3.96 5.19 5.30 4.70 3.85 4.19 1.66 8.81
Property, plant and equipment 39.49 40.15 38.63 37.93 38.15 41.17 16.29 7.91
Intangibles 9.80 10.53 11.01 10.58 10.13 8.53 3.38 (15.78)
Deferred 10.55 9.96 9.48 8.13 7.04 6.50 2.57 (7.77)
Other assets 0.48 0.51 0.49 0.58 0.80 0.69 0.27 (13.71)
Appreciation 37.25 37.24 39.36 41.19 43.82 60.90 24.09 38.99
Noncurrent Assets 129.43 131.57 135.80 138.96 142.70 170.95 67.63 19.80
Total Assets 194.52 196.17 205.35 208.77 218.84 252.76 100.00 15.50
Financial obligations 14.39 15.19 15.43 15.58 16.48 15.80 18.94 (4.11)
Suppliers 14.24 13.96 15.16 15.63 15.78 16.70 20.01 5.85
Accounts payable 9.71 8.97 9.16 9.46 10.30 11.24 13.47 9.13
Taxes 3.23 2.76 3.46 3.61 4.08 4.47 5.36 9.51
Labor obligations 1.34 1.39 1.35 1.36 1.43 1.53 1.83 6.94
Estimated liabilities
and provisions 1.94 1.98 2.06 2.55 2.72 3.13 3.75 15.33
Deferred 0.53 0.63 0.78 0.73 0.60 0.61 0.73 1.66
Other liabilities 1.89 1.87 2.16 2.44 2.94 2.97 3.56 0.80
Bonds and commercial paper 0.22 0.25 0.39 0.58 0.78 0.78 0.93 0.12
Current Liabilities 47.49 47.01 49.96 51.94 55.11 57.23 68.58 3.85
Financial obligations 19.26 19.07 20.27 16.37 12.52 9.67 11.58 (22.78)
Accounts payable 2.79 3.41 3.29 3.06 3.25 3.91 4.68 20.30
Labor obligations 0.17 0.17 0.17 0.16 0.15 0.11 0.14 (23.22)
Estimated liabilities
and provisions 2.65 2.81 3.00 3.13 3.03 3.16 3.79 4.11
Deferred 2.14 2.13 2.07 2.08 2.05 2.10 2.52 2.65
Other liabilities 0.44 0.57 0.80 0.84 0.91 1.46 1.75 60.39
Bonds and commercial paper 2.76 2.78 4.00 5.14 4.81 5.81 6.96 20.80
Noncurrent Liabilities  30.21 30.95 33.59 30.77 26.72 26.22 31.42 (1.86)
Total Liabilities 77.70 77.96 83.55 82.71 81.83 83.45 100.00 1.99
Capital stock 12.25 11.16 9.96 6.65 4.42 3.17 1.87 (28.17)
Surplus capital 19.10 20.86 19.88 21.05 24.50 29.30 17.30 19.56
Reserves 11.75 11.91 12.19 13.53 14.20 16.13 9.53 13.56
Equity revaluation 36.25 37.43 39.37 40.89 42.81 46.42 27.42 8.43
Dividends 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (77.50)
Earnings for the period 4.04 3.27 4.70 6.85 9.28 12.43 7.34 34.01
Earnings in previous periods (3.78) (3.65) (3.66) (4.11) (2.05) 0.97 0.57 (147.03)
Valuation surplus 37.21 37.24 39.36 41.20 43.86 60.89 35.97 38.85
Equity 116.82 118.21 121.80 126.06 137.01 169.31 100.00 23.57

Source: Office of the National Superintendent of Financial Institutions and the Office of the Superintendent of Corporate Affairs. Calculations by Banco de la Repblica.
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Equity continuesto increasewell in excessof assetsand liabilities(at an
annual rate of 24% compared to 16% and 2% growth in assets and
liabilities). Thevaluation surplusand earningsweretheitemsexhibiting
themost growth. Once again, thisunderscores how important the use of
acompany’ sown resourcesfor financing has become.

Thelimited momentum in corporate financial obligations prompted anew
reduction in thefinancial indebtednessindicator, which declined from
13.3%in 2004 to 10.1% in 2005 (Graph 45). A breakdown of financial
obligations pointsto several explanationsfor this situation, which has
essentially beenin play sincetheend of thecrisisinthelate nineties.

FINANCIAL INDEBTEDNESS

(Percentage)

2000 2001 2002 2003 2004 2005
Non-tradables —— Tradables

Total

Source: Office of the National Superintendent of Financial Institutions and Office of the
Superintendent of Corporate Affairs. Calculations by Banco de la Republica.

INDEBTEDNESS CLASSIFIED BY CURRENCY AND MATURITY

(Percentage)
100.0

2000 2001 2002 2003 2004 2005
B Short-term pesos O Short-term foreign currency

[ Long-term pesos @ Long-term foreign currency

Source: Office of the National Superintendent of Financial Institutions and the Office of the
Superintendent of Corporate Affairs. Calculations by Banco de la Republica.
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At December 2005, all the company groups
showed lessfinancia borrowing. Thisappliesto
producers of tradables and non-tradables, and
to large and small businesses alike. The
indebtedness indicator for medium-sized
companiesrose by morethan 1 pp during 2005,
possibly because losses at the end of thefiscal
year left them with no other resourcesto finance
their operations.

The debt began to shift towards short-termloans
several years back, particularly as of 2003. A
classification by currency show the foreign
currency debt continued to decline, accounting
for 23.8% in 2005 as opposed to 36.1% in 2000.
Asillustrated in Graph 46, this debt iswhat has
pulled down long-term obligations. Ananalysis
by companies showsareductionin debt tolocal
and foreign lendersalike, although not so much
in the case of the former and more so for the
later.

Although consistent intendency, thereductionin
debt to local lenders differs in magnitude, as
indicated in the last edition of this report,
specifically in the section on credit institutions.
In March 2006, it was noted that growth in
commercial loansasawhole had slowed from
12.59% in March 2004 to 6.31% in December
2005. For the companiesin the sample, these
percentages were 0.3% in December 2004 and
-7.7% in December 2005.

Although the outlook for the commercial loan
portfolio had changed by June of thisyear, the



figuresfor companiesat December seem to say the reduction in growth
during 2005 was dueto less borrowing from the financial system by a
group of firms in the private corporate sector. If we analyze this
phenomenon last year, based on asample of the largest companies, itis
possibleto find explanationsfor thistrend.

Thesecond sampleiscomprised of 15,127 companiesthat filedinformation
in 2005 and for which a comparative analysis can be devel oped with
respect to 2004.2 Short-term, long-term and total financial obligations
are shown in Table 5, divided by credit institutions (which would be
equivalent to the commercial loan portfolio), foreign entities and other
obligations.

A variety of information canbedrawnfrom Table5. Firg, thedeclineintota
financial obligations, which wasnoted earlier, seemsto betheresult - or at
least can be explained largely - by fewer long-term obligationsto foreign
lenders. Secondly, the drop in the long-term debt appliesto all types of

®  Last year, the Office of the Superintendent of Corporate Affairs collected balance sheets from
more than 19,000 firms. This was due to an enlargement of the sample based on the list of
companies registered with chambers of commerce. At December 2005, the debt owed by the

companies in the sample represented 55% of all private commercial loans.

FINANCIAL OBLIGATIONS (15,127 COMPANIES)
TRILLIONS OF DECEMBER 2005 PESOS, SHARE AND GROWTH

2004 Percentage 2005 Percentage Growth
Domestic banks 13.01 41.52 13.29 44.18 2.10
Finance corporations 0.95 3.02 0.83 2.76 (12.44)
Commercial finance companies 0.63 2.01 0.61 2.01 (3.81)
Banks specializing in mortgages 0.18 0.57 0.19 0.62 3.52
Short-term - Credit Institutions 14.77 47.12 14.91 49.57 0.93
Short-term obligations with foreign entities 2.11 6.75 2.13 7.10 0.96
Other short-term obligations 1.73 5.52 1.24 4.12 (28.43)
Total Short-term Financial Obligations 18.61 59.39 18.28 60.79 (1.80)
Domestic banks 5.27 16.81 5.21 17.31 (1.20)
Finance corporations 1.09 3.47 0.79 2.62 (27.60)
Commercial finance companies 0.46 1.47 0.56 1.85 20.43
Banks specializing in mortgages 0.14 0.44 0.12 0.39 (15.40)
Long-term - Credit Institutions 6.95 22.19 6.66 22.16 (4.17)
Long-term obligations with foreign entities 3.25 10.36 2.70 8.97 (16.92)
Other long-term obligations 2.53 8.06 2.43 8.08 (3.75)
Total long-term Financial Obligations 12.73 40.61 11.79 39.21 (7.34)
Total Financial Obligations 31.34 100.00 30.07 100.00 (4.05)

Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco de la Republica.
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credit. Therefore, less borrowing from credit institutions also was a
consequence of thistrend and was not offset by the slight risein short-
term loans. Finally, the short-term debt to credit institutions, which
accounted for 50% of all financial obligations (compared to 22% of long-
termloans) did increase and could be the reason for the growth observed
in June 2006.

In short, earnings in 2005 were a reflection of controlled expense
management and positive sales performance at the corporatelevel. This
iscong stent with thetrend in aggregate demand and inthe economy overall.
The common tendency in bal ance-sheet accounts, ongoing for nearly three
years and noted in several previous editions of this report, not only
strengthens corporate equity, but also keepsliquidity high and signalsthe
use of own resourcesto finance the private corporate sector. All of this

indicates the corporate sector, which is an

important debtor to the financial system, is

GDP GROWTH EXPECTED IN 2006 AND 2007 financidly sound.
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EXPECTATIONS FOR THE COMPANY's ECONOMIC

3. Expectationsin theBusiness
Community

Last year, the economy grew more than what
bus nessmen expected three monthsprior totheend

Expected growth
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of theyear. AsindicatedintheJuly 2006 edition of
Banco de la Republica’s expectation survey,
companiesare more optimistic than they werenine
months ago about the increase in gross domestic
product (GDP). Thisis clearly because of good

W 2007

economic performancelast year and so far during
2006. Theexpectationfor GDP growthin 2006is
4.7%; it was4.2% at theend of 2005. For 2007, itis
amilar towhat isanticipated for thisyear (Graph 47).

In the June 2006 edition of the Fedesarrollo Busi-
ness Opinion Survey (BOS), thetally of replieson
the economic situation for the next six monthsis
cong stent with the expectation for economic growth.
This perception was at a high point in June 2006
(Graph 48), similar to other peaks observed during
theperiodin question.

Jun-99

Jun-00 Jun-01

Jun-03

an04  n05  n-06 Consistent with the Expectation Survey done by
Banco dela Republica, the March 2006 edition of



the ANDI Joint Industrial Opinion Survey (JOS)

showssaleswere up by morethan 6.9%inthefirst
guarter of 2006, compared to the same period in
2005, and use of installed capacity was at one of (Pesos per dollar)
the highest levels ever recorded by the survey 2100
(82.4%). Furthermore, theyield oninvestmentsis
good and will remain so intheimmediatefuture,
inasmuch as 61% of thoseinterviewed have plans 2500 -
for investment projectsthisyear.

ACTUAL AND EXPECTED RMR

2,600 -

2,400 -

Thehefty increaseintherepresentative market rate
of exchange (RMR) between March and June of
this year may have altered businessmen’s 2200 1 1 1 1 1 1 1 1
expectations for this variable. Those surveyed M S D M w0y SR o M e
expect the RMR to be Col$2,513 per dollar by

September 2006 and Col $2’ 532 by theend of the Source: July 2006 Expectation Survey, Banco de la Republica

year (Gragph 49). Although previouseditionsof this

2,300 -

report warned about steady upward expectations
for theexchangerate, thisreductioninthedifference ACTUAL AND EXPECTED DTF RATE
between actual and expected rates appearsto be
duetothefact that businessmen have adjusted their e
expectationsin keeping with theamost two-year
tendency towards peso reva uation. 80
75
Companieshaveraised their expectationsfor time
certificates of deposit (DTF in Spanish). As 0
illustrated in Graph 50, theinterest rate they expect 65 |
to see in the coming quarters exceeds their \/
expectationsasreportedinthe April 2006 survey. T
For exampl e, they expect the DTF rateto be 6.4% 55
in September and 6.5% by theend of theyear. The e e e 2o,

latter isalmost 0.5 pp abovetheratein June. This
shows agents quickly adjust their expectationsto
current devel opments.

Source: July 2006 Expectation Survey, Banco de la Republica.

Theanticipated increaseinthe DTF rate and the turbulent eventsthat shook
the markets during the second quarter of 2006 influenced businessmen’s
opinionabout liquidity andtheavailahility of creditintheeconomy. IntheJuly
2006 Expectation Survey, 28.4% of thoseinterviewed said thenext Sx months
will seelessliquidity intheeconomy. Thisisacondderableproportioncompared
t09.9%inthe April survey, andisquite highin contrast to 1.2% ayear ago.
In short, the percentage of thoseinterviewed who believethe DTF ratewill
increase or remain the same has declined sincethelast survey (Graph 51).
Asto credit, 21% believetherewill belessavailability inthenext sx months,
asopposedto 7.4% and 3.7%inthe April 2006 and July 2005 surveys.
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AL CURRENT PERCEPTION OF CREDIT B. TREND IN LIQUIDITY DURING
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Source: Encuesta de expectativas. julio de 2006. Banco de la Replblica,

CORPORATE INDEBTEDNESS AT JUNE 2006:
A SAMPLE OF COMPANIES LISTED
ON THE STOCK EXCHANGE

Indebtedness at June 2006 can be analyzed only with the sample of companies that
are listed on the stock exchange and submit quarterly figures to the Office of the National
Superintendent of Financial Institutions. Although not a representative sample, as it
includes, on average, only a few large companies, it is useful for an up-to-date review of
the tendency in the private corporate sector debt.
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As indicated in the first section of this report, which contains an analysis of credit
institutions, private commercial loans increased sharply during June 2006 (18%), altering
what had been the tendency for several quarters. Figures for the companies in the
sample (Table B3.1) show 2% real growth in financial obligations to domestic credit
institutions at June 2006, primarily because of more debt for companies producing
non-tradables (10%).

Although not significant, this growth in financial obligations does alter the trend in debt
to domestic credit institutions. It also reflects the increased momentum in commercial
loans during the year to date and confirms the performance indicated in the first part of
this report. The outlook concerning obligations to foreign lenders is different as well;
they nearly doubled during the past year.? This development, in both the domestic and
external portions, generated an increase of 31% in total financial obligations at June

TABLE B3.1
FINANCIAL OBLIGATIONS

Trillions of June 2006 Pesos Annual Growth Rate
Domestic Foreign Others Total Domestic  Foreign  Others Total
Credit Estab. Credit Estab.
Estab. Estab.

Total

Jun-04 3.47 4.49 0.81 8.77

Dec-04 3.51 3.36 0.79 7.67

Jun-05 2.80 2.57 0.77 6.13 (19.33) (42.81) (5.56) (30.08)

Dec-05 2.08 3.11 0.53 5.73 (40.58) (7.66) (32.80) (25.33)

Jun-06 2.86 4.75 0.44 8.05 2.21 85.11 (42.31) 31.35
Tradables

Jun-04 1.82 2.67 0.38 4.87

Dec-04 1.82 2.15 0.38 4.35

Jun-05 1.54 1.24 0.37 3.15 (15.23) (53.42) (2.86) (35.19)

Dec-05 1.21 1.37 0.45 3.03 (33.66) (36.16) 17.39 (30.42)

Jun-06 1.48 3.01 0.32 4.81 (4.16) 142.59 (13.10) 52.57
Non-tradables

Jun-04 1.65 1.82 0.43 3.90

Dec-04 1.69 1.2 0.41 3.32

Jun-05 1.26 1.32 0.40 2.98 (23.85) (27.29) (7.95) (23.70)

Dec-05 0.88 1.73 0.09 2.70 (48.05) 42.73 (79.23) (18.65)

Jun-06 1.38 1.74 0.12 3.24 10.03 31.23 (69.52) 8.88

Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco de la Repiiblica.

The debt owed by this corporate sample accounted for 6% of all private commercial loans at June 2006.

Although producers of tradables apparently were responsible for the largest increase, it is important to remember that, by
December 2005, producers of non-tradables had already altered the tendency of the growth rate in debt to foreign lenders
(from negative to positive). At present, it is difficult to know if this applies to the sector as a whole, since large companies
usually have more debt in dollars.
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2006. Accordingly, the indicators of total and financial borrowing are up this year (Graph
B3.1).

Profitability for the corporate sample was similar to what it was in September and
December 2005 (4.8%). However, since then, companies producing non-tradables have
shown better yield than tradable producers, at least with respect to the sample. Strong
equity growth also is evident in these companies, although their liabilities increased at
a high rate during the first half of 2006.3

GRAPH B3.1

A. TOTAL INDEBTEDNESS B. FINANCIAL INDEBTEDNESS
TOTAL LIABILITIES/TOTAL ASSETS FINANCIAL OBLIGATIONS/ASSETS
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Source: Office of the National Superintendent of Financial Institutions. Calculations by Banco de la Repiiblica.

> Although less than the increase in assets and equity, annual growth in liabilities during the first half of 2006 came to 17%.

PRIVATE COMMERCIAL LOAN PORTFOLIO CONCENTRATION

The private commercial loan portfolio, which was highly concentrated for a
number of years, became even more so in the late nineties. However, this
tendency began to change as of 2002, particularly among the 1,000 and 5,000
debtors whose share of private commercial loans went from 69% and 87% in
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2001 to 56% and 76% in 2005. This shows new debtors have gained access to the
commercial loan portfolio and, as a result, the financial system has seen more
diversification in its clients (Graph B4.1).

GRAPH B4.1
BF-MANAGED LOAN EXPOSURE, BY ISSUER
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Type-A loans, which declined as a share of total private commercial loans after the
crisis, began to gain ground in 2001 and particularly as of 2002, having accounted for
94% in December 2005. The share pertaining to the other types of loans declined as a
result. For example, type-E loans, which include maturities beyond 12 months, hit an
all-time low last year (1%) (Graph B4.2).

GRAPH B4.2
COMMERCIAL LOANS OF THE 5,000 MAJOR DEBTORS (BY CLASSIFICATION)
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Industrial manufacturing, construction and commerce are the sectors of the economy
that saw their share of private commercial loans change the most. As illustrated in
Graph B4.3, industry reduced its share as part of the 5.000 major private debtors from
41.3% in 2000 (the high point) to 31.2% in December 2005. The points lost to the
tradable goods sector have gone to commerce, which expanded its share by more than
7 pp, and to construction, given the recent growth in that sector.

GRAPH B4.3
CONCENTRATION OF COMMERCIAL LOANS
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C. NON-FINANCIAL PUBLIC SECTOR (NFPS)
1. AggregateDebt inthe NFPS

After declining since 2002, the gross debt asa percentage of GDPwas55%
at June 2006 (Table6). Thecentra government (CG) continued to account
for almost 90% of all domestic and external borrowing. A look at the
outstanding CG debt in recent years showsashift towardsborrowing in pe-
sosand lessactual exchangeexposure.  1n 2005-2006, the central govern-
ment increased the amount of global TESissued on foreign markets*in
keepingwithitspolicy tolower exchangerisk, and added to thediversification

% Global TES are central government bonds issued outside the country. They are denominated in
pesos, but payable in dollars.



of investors and/or holders. However, as noted in recent editions of this
report, the past six months saw market risk materializefor domestic holders
with ahigh concentration of TESintheir portfolios. Despitethedeclinein
TES pricesbetween March and June 2006, and high devaluation at theend
of June, therewasno deterioration during thefirst half of 2006 with respect to
the central government’ sability to pay.

CG obligations denominated in pesos continue to exhibit the most growth,
despite having declined as ashare of GDP during the last semester. The
reductionin peso borrowingisattributed to lessneed for financing onthe part
of thecentra government (mainly because of moretax revenue). This, inturn,
lowered the TES placement goal by Col$2.3t between January and August

NFPS GRoss DEBT

(Billions of Pesos) (Percentage of GDP) / (Share) (Nominal Annual

Growth) (%)

Internal @ External Total Internal External Total Internal External Internal External Total

Dec-96 12,679 12,927 25,606 12.60 12.80 25.40 49.50 50.50 27.71 7.56 16.68
Dec-98 23,946 24,448 48,395 17.00 17.40 34.40 49.50 50.50 27.55 38.84 33.02
Dec-00 46,653 41,965 88,618 26.70 24.00 50.70 52.60 47.40 41.68 27.63 34.66
Dec-02 67,838 61,975 129,813 33.20 30.30 63.50 52.30 47.70 23.56 22.01 22.81
Dec-03 75,078 65,883 140,961 33.00 28.90 61.90 53.30 46.70 10.67 6.31 8.59
Dec-04 84,322 59,779 144,101 32.80 23.70 56.60 58.50 41.50 12.31 (9.27) 2.23
Mar-05 88,815 59,149 147,964 33.80 22.90 56.70 60.00 40.00 15.92 (5.98) 6.05
Jun-05 91,790 53,225 145,015 34.20 19.80 54.10 63.30 36.70 18.46 (16.52) 2.67
Sep-05 95,958 52,093 148,051 35.10 19.10 54.20 64.80 35.20 21.14 (16.25) 4.70
Dec-05 102,408 53,343 155,751 36.40 19.00 55.30 65.80 34.20 21.45 (10.77) 8.08
Mar-06 104,686 51,551 156,237 36.20 17.80 54.10 67.00 33.00 17.87 (12.85) 5.59
Jun-06 105,286 58,009 163,296 35.40 19.50 54.90 64.50 35.50 14.70 8.99 12.61

(Composition by Exchange Exposure) ¢
(Billions of Pesos) (Per centage of GDP) / (Share) (Nominal Annual
Growth) (%)

Pesos F/C Total Pesos F/C Total Pesos F/C Pesos F/C Total

Dec-96 12,679 12,927 25,606 12.60 12.80 25.40 49.50 50.50 27.71 7.56 16.68
Dec-98 23,624 24,770 48,395 16.80 17.60 34.40 48.80 51.20 25.83 40.67 33.02
Dec-00 44,740 43,878 88,618 25.60 25.10 50.70 50.50 49.50 42.64 27.40 34.66
Dec-02 64,986 64,827 129,813 31.80 31.70 63.50 50.10 49.90 26.31 19.49 22.81
Dec-03 73,138 67,823 140,961 32.10 29.80 61.90 51.90 48.10 12.54 4.62 8.59
Dec-04 84,471 59,630 144,101 32.90 23.70 56.60 58.60 41.40 15.50 (12.08) 2.23
Mar-05 90,019 57,945 147,964 34.30 22.40 56.70 60.80 39.20 20.24 (10.39) 6.05
Jun-05 93,009 52,006 145,015 34.70 19.40 54.10 64.10 35.90 22.58 (20.44) 2.67
Sep-05 97,192 50,860 148,051 35.50 18.60 54.20 65.60 34.40 25.14 (20.22) 4.70
Dec-05 104,212 51,539 155,751 37.00 18.30 55.30 66.90 33.10 23.37 (13.57) 8.08
Mar-06 107,466 48,771 156,237 37.20 16.90 54.10 68.80 31.20 19.38 (15.83) 5.59
Jun-06 108,017 55,279 163,296 36.30 18.60 54.90 66.10 33.90 16.14 6.29 12.61

al The CG domestic debt includes public-bank capitalization bonds.

b/ GDP in the last 12 months.
¢/ NFPS indebtedness in pesos is calculated as domestic indebtedness, plus all outstanding global TES, minus all outstanding TES RMR. Indebtedness in foreign currency (F/C) is calculated as
domestic indebtedness, minus al outstanding global TES, plus all outstanding TES RMR.
Source: Banco de la Republica, Ministry of Public Finance and Credit
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2006 (Col$1.4t of which are being auctioned). The substitution of global
TESfor domesticindebtedness (primarily TES-B) isanimportant highlight.
It has eased pressure on the domestic market, by diversifying bond holders
(fromdomegticto externd), andisconsstent with effortstolower CG exposure
toforeign exchange. By August 16, the central government had auctioned
Col$1.25tinglobal TES and had lowered the domestic-bond placement
goa. Astoborrowinginforeign currency, theoutstanding balancein pesos
saw positive nominal growth for the first time since 2003. However, the

NOMINAL AVERAGE RATE ON TES B - 2006
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outstanding balancein dollars continuesto decline
nominally.® Thehighvaueof thedebt in pesosis
duetothehigh exchangerateat theend of the June.®

2. Creditworthiness

Thecentral government’ screditworthinessimproved
between 2002 and June 2006. Despite the
accelerated increasein TESrates during the second
quarter of 2006 (see Graph 52 and Box 6 in the
section on market risk for a description of what
happened to the spot curvefor TESin pesos) and
the high exchangerate at the end of June, the CG
debt-to-incomeratio remained stableat 2.93 during
the second quarter of 2006 (Graph 53). Thedecline
inthetotal debt/incomeratio throughout 2005 and
2006 wasdueto increased tax receipts, particularly
fromincometax, tariffsand VAT, and isexpected to
continue up to December 2006.

3. Prospects

The central government plansto sell Col$23.7tin
TESduring 2006. ThisisCol $5.3t lessthanin 2005
and Col$2.3t lessthan wasplannedin January. In
doing so, it hopesto finance aprojected deficit of
Col$16.6t.%" Approximately 75% of the TES goal

®  The CG has no plans for an external bond issue denominated in
dollars to finance the 2006 period. For that year, it expects to
have Col$ 5 in loans from multilateral and other lenders.

% The month-end exchange rate applied for June was Col$2,633
per dollar.

¥ "Informe de gestion de deuda’ (August 18, 2006), Finance
Ministry.



(Col$18 t) was met by August 18, 2006, leaving Col$6 t in placements
scheduled for theremainder of theyear. Thisreductioninthebond supply is
duetolessneed for financing, partly because of better expectationsfor tax
revenue. Thesaleof globa TESisexpectedto continuein 2007, asitdidin
2006, thereby reducing thedomestic saleof TESB and relieving pressureon
thelocal market.
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IV. POTENTIAL
RISKS

Theinitial sectionsin thisreport contain adetailed analysisof recent per-
formanceby credit ingtitutionsand the primary forcesunderlying thecurrent
solvency of themgjor debtorsinthe system. The conclusionisthat, despite
thedifficultieson marketsfor financial assetsinthefirst half of 2006, the
soundness of these establishments as awhol e continuesto be based on
thegrowth in traditional financial intermediation.

This means efforts must be stepped up to monitor market risk (which
materialized intheform of valuation and liquidation lossesduring thefirst
six months of the year) and credit risk (which tends to build asloans
increase). According totheanalysisin thissection, which focuseson
theserisksand liquidity risk, although themarket isstill the major threat to
the system, both theserisks haveincreased significantly in past months.

A. MARKET RISK

Thegrowing importance of investments asashare of assetsin thefinancial
system hasincreased interest in adequate market-risk measurement and
management. Past editions of thisreport underscored the necessity of
closely monitoring exposure to market risk, precisely because of this
tendency. Therefore, thefocus of thissectionison an appraisal of the
financia system’ sportfolio and an assessment of itssengitivity to unexpected
changesin bond interest rates.



1. Exposureof theFinancial System
tothe TESB Market

The method described in the last edition of thisreport was used to value
bonds. It consists of assessing each bond based on the average price at
which the respective issue was traded on the market.® The agents’

portfolio on August 29, 2006 showed credit institutionshold Col $22.7 t
in TES B valued at market prices® Thisis11.8% |lessthan the amount
registered in February 2006 (Col$25.8t) (Table 7). In contrast, the non-
bank financia system (NBFS)* has continued to broaden itsexposureto
the market risk implied by government bond holdings, and increased its
balance by 12.6% between February and August 2006, from Col $26.2t
to Col$29.5t (Table 8).

Concentration, by type of intermediary, has not changed with respect to
what wasindicated in previous editions of theFinancial Stability Report.
Morethan 93% of all TES B held by credit institutionswerein the hands
of commercial banks, while nearly 70% of those held by the non-bank
financial sector were held by pension and severance-pay management

®  For more details on the method, see the December 2005 edition of the Financial Stability
Report published by Banco de la Republica

®  The assessment exercise includes all TES B held by agents (tradable, available for sale and up to
maturity).

© With respect to the NBFS considered in this section, trust companies include mutual investment
funds.

OUTSTANDING TES B VALUED AT MARKET PRICES:
CREDIT INSTITUTIONS
(MILLIONS OF PESOS)
In pesos At Variable Rates In RVU Total
Amount Outstanding at February 28, 2006
Commercia banks 18,184,198 925,063 4,851,008 23,960,269
Commercial finance companies 64,998 0 23,784 88,782
Superior-grade finance cooperatives 10,730 0 0 10,730
Finance corporations 1,548,694 18,256 136,031 1,702,982
Total: Credit Institutions 19,808,621 943,319 5,010,823 25,762,763
Amount Outstanding at August 29, 2006
Commercial banks 16,581,182 735,187 3,980,665 21,297,035
Commercial finance companies 100,755 0 22,359 123,115
Superior-grade finance cooperatives 6,469 0 2,944 9,413
Finance corporations 1,037,735 15,278 238,294 1,291,308
Total: Credit Institutions 17,726,142 750,466 4,244,263 22,720,870

Source: Banco de la Republica.
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OUTSTANDING TES B VALUED AT MARKET PRICES:
NON-BANK FINANCIAL SECTOR

(MILLIONS OF PEsoOS)

In pesos At Variable Rates In RVU Total

Amount Outstanding at February 28, 2006

Brokerage firms 274,006 1,635 157,314 432,954

Insurance and investment companies 1,456,089 193,921 902,854 2,552,864

Pension and severance-pay management funds 13,876,068 856,814 4,587,987 19,320,868

Trust companies 2,694,225 583,770 631,880 3,909,875
Total: Non-bank Financial Sector 18,300,387 1,636,140 6,280,035 26,216,561
Amount Outstanding at August 29, 2006

Brokerage firms 328,094 7,882 166,092 502,068

Insurance and investment companies 1,613,316 183,252 1,384,019 3,180,587

Pension and severance-pay management funds 14,642,049 808,883 5,639,376 21,090,308

Trust companies 4,002,402 241,044 493,760 4,737,206
Total: Non-bank Financial Sector 20,585,861 1,241,061 7,683,247 29,510,169

Source: Banco de la Republica.
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funds. Once again, the focus is on fixed-rate securities (in pesos).
Respectively, they accounted for 76% and 64% of the portfolio.*

Thedeclinein the share of fixed-rate securitiesin the non-bank financial
systemisdueto amajor shiftinthe PMF portfolio towards securities
denominatedin RVU. During the period in question, the PMFsincreased
their RV U-denominated TES holdingsby Col$1.2t (with Col$402 b less
infixed-rate TES). Thisexpanded the proportion of these securitiesinthe
total portfolio from 25% to 32%.

Table 9 shows the entire change in portfolio value: the variation not
explained by anincrease or reductionin TES holdings (quantity effect) is
called the price effect. Being constituted as aresidue, it includesthe
effect of the shift towards securitiesthat might have experiencedrising or
falling pricesduring the period under analysis.

A breakdown of the changein these two components showsthe price
effectisresponsible for no morethan 7% of thetotal variation; thatis, in
the case of credit institutions. Itsimportance remains at around 40% for
non-bank establishments. Theresult for credit institutionsisexplained by
the performance of commercial banks. To shift their portfolio towards
securitieswith less sensitive prices, they liquidated a portion of their hol-
dingsinfixed-rate TES. AstotheNBFS, itisimportant to highlight the

4 In February, the share of these securities as a portion of the total was 77% for credit institutions
and 69% for the non-bank financial system.



VARIATIONS IN TES B HOLDINGS (*)
(MILLION OF PESOS)

Subsector Variation Due Variation Due Total

to Quantity to Price Variation

Total: Credit Institutions (2,836,698) (205,195) (3,041,893)
Commercial banks (2,546,526) (116,708) (2,663,234)
Commercial finance companies 26,177 8,156 34,333
Superior-grade financial cooperatives (929) (388) (1,317)
Finance corporations (315,419) (96,255) (411,674)
Total Non-bank Financial Sector 1,999,417 1,294,234 3,293,607
Brokerage firms 71,824 (2,7112) 69,113
Insurance and investment companies 584,032 43,691 627,723
Pension and severance-pay management funds 931,021 838,419 1,769,440
Trust companies 412,540 414,835 827,331

(*) Variations between February 28 and August 29, 2006.
Source: Banco de la Republica.

price effect on PMFs, given their shift towards RV U-denominated TES,
which exhibited afavorabletrend in pricesfollowing the stock market
crisisinthe second quarter of theyear.

1. Sensitivity to TES B Rate Increases

Thevaluation lossthat would occur with ahypothetical increase of 200
bp inall maturities on the zero coupon yield curvefor fixed-rate TES®
and RV U-denominated TES® was estimated to measure the financial
system’ sexposureto changesininterest rates. Asinthepast, thisexercise
included only the trading book positions of these securities.**®

Theestimated lossfor credit institutions, based on the portfolio at August
29, 2006, isCol$807 b, whichisequivalent to 25.7% of annualized profits
at July 2006 (Table 10). Lossesasa percentage of profitswerelessin

2 Thisis the shock suggested by the Basel Committee on Banking Supervision for countries other
than the G-10.

@ |t is assumed the real spread on the RVU reference rate for TES-RVU increased. A risein
inflationary expectations would provoke losses only on fixed-rate TES. There would be no
change in the real return on RVU-denominated TES.

“  The trading book is the portfolio of financial instruments each bank holds for the benefits to be
derived from their short-term purchase and sale. In the Colombian case, it includes the positions
in tradable securities available for sale.

% The RiskMetrics method was used to calculate the change in portfolio value. See the December
2005 edition of the Financial Stability Report for a more detailed explanation.
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VALUATION LOSSES
SHOCK EQUAL TO THE CHANGE IN PRICES BETWEEN JUNE 28 AND 23, 2006
(MILLIONS OF PESOS)

In pesos In RVU Total Annualized L osses/
Profits
(july) (%)

Total: Credit Institutions 599,453 207,784 807,236 25.71
Commercial banks 575,079 190,241 765,320 28.53
Commercial finance companies 3,123 843 3,965 5.20
Finance corporations 21,251 16,700 37,951 15.41

Pension and severance-pay management funds 827,743 452,617 1,280,360 2.57 (*)

Source: Banco de la Republica.

| Graresa | iqures |
S June and August compared to the figures in
February (Graph 54),% despite fewer reported

VALUATION LOSSES AS A PERCENTAGE profitsduring this period for credit ingtitutionsas

OF ANNUALIZED PROFITS, R .

GIVEN A 200 BP SHOCK awhole. This was because the considerable
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quarter of theyear reduced their exposureto market
risk.
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Source: Banco de la Repiblica fixed-rate securitieswerethose with longer resi-

dual maturity and duration, making the portfolio
lesssengitiveto changesininterest rates. Secondly, the purchase of RV U-
denominated securitieswas distributed among different maturities. This
had |ess of animpact onthe portfolio’ ssensitivity and enabled theincrease
inlossesto belessthan the reduction in the fixed-rate portfolio* (Graph
55).

% The exercises in June and August pertain to the 28th and 29th day, respectively. The exercise
in February was conducted with the portfolio on the 28th day of the month.

4 Losses in RVU were up by 12%; those on fixed-rate securities declined by 15%.
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A moredetailed analysis of thelossesincurred

by the major playersin each group shows some

COMMERCIAL BANK

interesting differences. Inthecaseof commercia VALUATION LOSSES
banks, there were fewer losses on peso and

RV U-denominated securities, due to the (Millionsof pesos)
reduction in exposure mentioned earlier (Graph 900,000

56). The PMFssaw an increase inlosseson

securitiesin both denominations, but particularly | .
on the RVU portfolio.® These exceeded the 600000 | |
lossesregistered in December 2005 by 18% and w0 | _
accounted for 36% of total losses (Graph 57).
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DEVELOPMENTS ON THE TES B SECONDARY MARKET
BETWEEN FEBRUARY AND JUNE 2006

During the period between February and June 2006, the secondary public domestic
debt market was characterized by an upward trend in TES trading rates. The yield
curve steepened during those months (affecting longer-term securities), then increased
in the short section, before eventually moving in a parallel direction. This had an
important impact on the investment portfolios of financial institutions, causing substantial
valuation losses.

The purpose of this section is to arrive at a preliminary assessment of exactly how the
market value of portfolios was affected by price variations between February and June.
The impact on credit institutions and NBFS agents between February 28 and June 28,
2006 is assessed in the first segment to gauge the actual variation in portfolio value and
to determine what portion of that variation pertains to fluctuations in the amount of
securities and what portion responds to price changes.

However, this is not a valuation-loss exercise, as there is no information on when the
securities were actually sold between the two periods, or at what price. For this reason,
a stress test was done based on the assumption that agents face June 28 prices with the
June 23 portfolio. The idea was to assess the potential losses they would incur, if forced
to liquidate their portfolio at these new prices.

1. Change in Portfolio Value

When the portfolio-valuation exercise was done’, the financial system had nearly
Col$22.7 tin TES,? mostly held by commercial banks (Col$21 t). These amounts are
Col$3.0 t and Col$2.9 t less, respectively, than the value of the portfolio at the end of
February (Table B5.1). For its part, the NBFS had Col$22.6 tin TES, including Col$16.2
t held by PMFs (Table B5.2). Here again, these amounts are Col$3.6 t and Col$3.2 t
less than those at the end of February. This change, however, cannot be attributed
entirely to the drop in price for certain issues; the change in outstanding TES (principal
only) also had an impact (quantity effect).

1

2

The valuation exercise is identical to the one described herein, specifically in the section on potential risks.

The valuation exercise includes all TES B held by the agents (tradable, available for sale and up to maturity).
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TABLE B5.1

OUTSTANDING TES B VALUED AT MARKET PRICES: CREDIT INSTITUTIONS
(MILLIONS OF PESOS)

In pesos At Variable Rates In RVU Total
Amount Outstanding at February 28, 2006
Commercial banks 18,184,198 925,063 4,851,008 23,960,269
Commercial finance companies 64,998 0 23,784 88,782
Superior-grade finance cooperatives 10,730 0 0 10,730
Finance corporations 1,548,694 18,256 136,031 1,702,982
Total: Credit Institutions 19,808,621 943,319 5,010,823 25,762,763
Amount Outstanding at June 28, 2006
Commercial banks 16,018,212 880,955 4,102,958 21,002,124
Commercial finance companies 111,879 0 22,828 134,707
Superior-grade finance cooperatives 14,893 0 0 14,893
Finance corporations 1,242,121 25,774 297,706 1,565,601
Total: Credit Institutions 17,387,104 906,729 4,423,492 22,717,325
Source: Banco de la Repdblica.
TABLE R5.2
OUTSTANDING TES B VALUED AT MARKET PRICES: NON-BANK FINANCIAL SECTOR
(MILLIONS OF PESOS)
In pesos At Variable Rates In RVU Total
Amount Outstanding at February 28, 2006
Brokerage firms 274,006 1,635 157,314 432,954
Insurance and investment companies 1,456,089 193,921 902,854 2,552,864
Pension and severance-pay management funds 13,876,068 856,814 4,587,987 19,320,868
Trust companies 2,694,225 583,770 631,880 3,909,875
Total: Non-bank Financial Sector 18,300,387 1,636,140 6,280,035 26,216,561
Amount Outstanding at June 28, 2006
Brokerage firms 473,599 1,228 118,169 592,997
Insurance and investment companies 1,427,997 176,142 1,153,455 2,757,595
Pension and severance-pay management funds 11,253,741 609,174 4,295,610 16,158,525
Trust companies 2,075,800 504,899 544,241 3,124,940
Total: Non-bank Financial Sector 15,231,138 1,291,444 6,111,475 22,634,057

Source: Banco de la Repdblica.

The total change in portfolio value is shown in Table B5.3. The drop in the value of the
aggregate portfolio held by credit institutions is due to falling prices and the fact that
they reduced their bond holdings. Interestingly enough, in the case of credit institutions,
the price effect explains almost 80% of the change in portfolio value.




The NBFS survey is a bit different. Despite a drop in the market value of the NFBS
portfolio, all establishments in the sector, with the exception of trust companies,
increased their bond holdings. This raised the total stock by Col$482 b. The PMFs
were the ones affected the most during this period with respect to the value of their
portfolio. Despite an increase of Col$140 b in holdings, they suffered Col$3.1 t in
devaluation.

TABLE B5.3
VARIATIONS IN TES B HOLDINGS *
(MILLIONS OF PESOS)

Subsector Variation Due  Variation Due Total Percentage

to Quantity to Price Variation Explained by

Price Changes
Total: Credit Institutions (602,728) (2,442,709) (3,045,438) 80.2
Commercial banks (665,091) (2,293,053) (2,958,144) 77.5
Commercial finance companies 44,659 1,266 45,925 2.8
Superior-grade finance cooperatives 3,279 883 4,163 21.2
Finance corporations 14,424 (151,805) (137,381) 110.5
Total: Non-bank Financial Sector 481,761 (4,064,266) (3,582,504) 113.4
Brokerage firms 201,206 (41,164) 160,042 -25.7
Insurance and investment companies 490,126 (285,396) 204,730 -139.4
Pension and severance-pay management funds 139,940 (3,302,283) (3,162,343) 104.4
Trust companies (349,511) (435,423) (784,934) 55.5

(*) Variations between February 28 and June 28, 2006.
Source: Banco de la Repdblica.

2. Stress Scenario

The following simulation was done to assess a possible loss scenario during the
period in question. The value of the portfolio at June 23 (Table B5.4) was assessed
with the prices in effect on June 28, then compared to its initial value (i.e. with June
23 prices). The exercise assumes the agents are obliged to liquidate their entire
portfolio at the new prices (this is akin to assuming the price change is indefinite?
and they have no time to recompose it). Therefore, the difference between portfolio
values gives us the maximum valuation loss agents would incur due to the change
in prices.

The outcome of the exercise is shown in Table B5.5. Credit institutions, as a whole,
would report Col$547 b in losses, as opposed to Col$726 b for the NBFS. The

3

The liquidated portfolio includes all positions (tradable, available for sale and up to maturity).

68



TABLE B5.4

OUTSTANDING TES B VALUED AT MARKET PRICES
(MILLIONS OF PESOS) - JUNE 23, 2006

In pesos At Variable Rates In RVU Total
Total: Credit Institutions 17,757,836 833,221 4,502,901 23,093,957
Commercial banks 16,416,896 807,779 4,181,746 21,406,420
Commercial finance companies 115,666 0 21,796 137,462
Superior-grade finance cooperatives 21,575 0 0 21,575
Finance corporations 1,203,699 25,442 299,359 1,528,499
Total: Non-bank Financial Sector 15,761,645 1,300,997 6,377,463 23,440,105
Brokerage firms 392,173 1,218 96,831 490,222
Insurance and investment companies 1,465,213 175,083 1,182,157 2,822,452
Pension and severance-pay management funds 11,867,982 604,848 4,536,786 17,009,617
Trust companies 2,036,277 519,848 561,689 3,117,813
Source: Banco de la Repdblica.
TABLE B5.5
VALUATION LOSSES
SHOCK EQUAL TO THE CHANGE IN PRICES BETWEEN JUNE 28 AND 23, 2006
(MILLIONS OF PESOS)
In pesos At Variable In RVU Total  Annualized
Rates Losses/
Profits
(june)
Total: Credit Institutions 453,157 (5,191) 98,542 546,508 17.4
Commercial banks 434,808 (4,859) 89,775 519,723 18.8
Commercial finance companies 1,265 0 278 1,543 1.9
Superior-grade finance cooperatives 1,213 0 0 1,213 6.0
Finance corporations 15,872 (332) 8,489 24,028 14.6
Total: Non-bank Financial Sector 510,403 (6,657) 222,630 726,375
Brokerage firms 6,645 (10) 2,583 9,217
Insurance and investment companies 23,231 (1,059) 37,092 59,263
Pension and severance-pay management funds 438,166 (2,578) 170,398 605,986
Trust companies 42,361 (3,010) 12,557 51,909

Source: Banco de la Repdblica.

losses in the first case would be concentrated in commercial banks (Col$520 b); in
the second, the PMF portfolio would suffer the greatest impact (Col$606 b). The
losses would be due to the high concentration of longer-term securities in the TES

portfolio (fixed and RVU-denominated).

As to profits, the loss incurred by commercial banks would account for 18.8% of
annualized profits at June 2006; the portion for credit institutions as a whole would be
around 17.5%. This is a sizeable loss, inasmuch as the price change used as the shock
occurred during only two trading days (Tuesday, June 27, and Wednesday, June 28).




BEHAVIOR OF THE ZERO COUPON TES CURVE

During the first two months of the year, the domestic market for Colombian government
bonds was characterized by a high trading volume and a downturn in interest rates on
the primary and secondary markets (Graph B6.1), which hit historic lows during the last
week of February. However, TES interest rates began to climb as of March, resulting in
increased volatility and a reduction in the volumes traded.

GRAPH B6.1
ZERO-COUPON FIXED-RATE TES PESO CURVE AT 1, 5 AND 10 YEAR MATURITY

(Percentage)
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Source: Banco de la Repdblica.

This volatility was associated with uncertainty on the part of local agents about US
monetary policy, specifically whether or not the Federal Reserve Bank (the Fed) would
end its series of interest rate hikes. ~ Throughout March and April, movement in the
zero-coupon TES spot curve, especially the longest portion, was closely associated with
the changes in those rates. This prompted a rise in the zero-coupon curve between
February 28 and April 28.

At the end of April, Banco de la Republica’s Board of Directors (BDBR) decided to raise
the reference rate by 25 bp to 6.25%. This decision passed through to the market rates,
and trading rates on the secondary market were up in the days following that
announcement, particularly short and medium-term rates. This flattened out the zero-
coupon fixed-term TES curve on May 5 (Graph B6.2).

In mid-May, the Fed raised its reference rate by 25 bp for the third time this year, placing
it at 5%. Although investors had already discounted the increase, the announcement
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GRAPH B6.2
ZERO-COUPON TES PEso CURVE, FEBRUARY 28 - MAY 31, 2006
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Source: Banco de la Repdblica.

left open the possibility of further hikes in the reference rate. Faced with uncertainty
about the trend in external rates, investors lowered their exposure by liquidating
investments in emerging economies. This was mirrored in a sharp rise in the exchange
rate and sent the stock markets in emerging economies plunging.

At the end of May, the trading rates on the domestic market for Colombian government
bonds dipped slightly with the announcement that Banco de la Republica would not
change its reference rate. However, the market continued to be influenced by the
international volatility, which again boosted trading rates on the secondary market, as
was reflected in a parallel shift in the zero-coupon curve during May (Graph B6.2).

The zero-coupon TES curve in June and July continued to be influenced largely by the
volatility on international markets and by BDBR decisions. At its meeting on June 20,
the BDBR raised the reference rate by 25 bp (to 6.5%). The zero-coupon curve leveled
off at the news of this decision. The next day, this movement was reinforced by a 5 bp
increase in the short portion and respective reductions of 13 and 10 bp in the medium
and long portions of the curve (Graph B6.3). It appears the slight rise in the short
portion was due to an advance move by the market to deal with a possible increase in
the reference rate. This would explain the sizeable increase in the short and medium
portions of the curve throughout May.

Nonetheless, some investors were nervous about the possibility of additional hikes in
the Fed’s reference rate and, as a result, shifted a major portion of their portfolios from
TES to dollars. This development was reflected largely in the reference trading rate for
maturity date 2020, which rose to a high of 12.08%, sharpening the curve (June 28).
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GRAPH B6.3
ZERO-COUPON TES PEso CURVE, JUNE 20 - JuLY 25, 2006
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Source: Banco de la Repdblica.

Even so, during July, the zero-coupon TES peso curve registered a correction in the
upward trend observed since the end of June. The latest announcements by the Fed
diluted the possibility of any new interest-rate hikes. This lowered trading rates on the
market for Colombian government bonds, flattening the curve between June 28 and

July 25, with an average 184 bp drop in the long portion.

On July 27, the BDBR decided not to change its intervention rate. Most government
bond-market intermediaries seem to have anticipated this news and, when it was
announced, the market not only maintained its trading levels, but the TES curve registered
a parallel decline the next day. This was the combined result of more demand for the
paper of emerging economies and the liquidity of the financial system." The downward
trend in the yield curve appeared to have accentuated in the first half of August, with
average respective reductions of 2, 72 and 97 bp in the short, medium and long portions
(Graph B6.4).

Consolidation of the downturn in mid-August also was accompanied by less volatile
rates and further flattening of the curve, given an upward shift in the short portion,
which rose by 37 bp between August 4 and 16. This increase was the result of market
expectations as to whether Banco de la Republica would raise its reference rate by 25
bp at the BDBR meeting on August 18. It also explains the limited amount of movement
between the curves on August 16 and 22 (before and after the increase).

1

The major increase in liquidity in the system was due to: 1) TES repurchased by the Finance Ministry (nearly Col$1.4 t
between July 11 and 16) and 2) payment of Col$ 4.9 t in TES maturities (July 25).
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GRAPH B6.4
ZERO-COUPON PEsO TES YIELD CURVE, JULY 27 - AUGUST 22, 2006
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Source: Banco de la Repdblica.

It is important to point out that market conditions have changed considerably in past
months. There has been a noticeable decline in the amounts traded daily, while the
volatility in rates on the TES secondary market has shifted from the short term to the
medium and long term.

B. CREDIT RISK

Two typesof analysisof thefinancia system’ sexposureto credit risk are
offeredinthepresent section. Thefirst usesinformationfrom creditingitutions,
whilethe secondisbased on thelargest debtorsin the private commercial
loan portfolio.

1. Credit I nstitutions

Assummarized earlier, theincreasein credit hasbeen accompanied by good
loan portfolio quality and highloan-lossprovisoning. Despiteadight decline
intherepayment rateindex (RRI) for consumer loans, the current levelsare
higtoricaly low. Therefore, at themoment, credit risk isnot ashort-term source
of ingtability for thefinancial system.
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Several exercises, such asthose included in previous editions of this
report,* were conducted to assess how an adverse macroeconomic
situation would affect the soundness of financial institutions. The
macroeconomic scenario used in those exercisesisextremely or highly
unlikely®. Inthisreport, the soundness of credit institutionsis assessed
intermsof the capital adequacy ratio, which measuresaninstitution’s
capacity to absorb unexpected | osses.

Theresults, shownin Table 11, pertain to asample of 18 institutionsthat
account for 89% of the assets held by credit institutions. They suggest
that credit risk would be alatent problem for the financial system, if
macroeconomic conditionswereto deteriorate seriously, as happened at
theend of thenineties. A sharpriseininterest ratesand adrastic reduction
in economic activity would place the capital adequacy ratio of 12 banks
bel ow the required minimum (9%). When comparing the average capital
adequacy ratio for the period, based on figures at June 2006, to the
October 2005 period (8.5% and 8.9%, respectively), the actual dropin
thisindicator ismore pronounced than was calculated previously. This
meansinstitutionstook morerisk, through alarger loan portfolio, without
asimilar increasein equity.

®  See the December 2005 edition of the Financial Stability Report for a detailed explanation of
those exercises.

% The exercises for consumer and mortgage loans assume a 6.8% decline in economic activity (as
occurred in the second quarter of 1999), a 450 bp rise in the interest rate (as happened between
May and June 1998) and an 8% drop in housing prices. This is equivalent to the average decline
during 1996-2000. In the case of commercial loans, the exercise is based on a 9% reduction in
sales, as reported during 1999.
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NUMBER OF BANKS WHERE THE CAPITAL ADEQUACY RATIO WoULD DROP
BELOW THE MINIMUM (12 MONTHS)

Shock 1 Shock 2 o Shock 3 ¢

Commercial 0 4
Consumer 2 2
Mortgage 0 0
Total 2 9 12
Stressed solvency at Jun-06 (%) 11.1 9.0 8.5
Stressed solvency at Oct-05 (%) 11.8 9.8 8.9

al Interest rate (consumer and commercial loans) or housing prices (mortgage loans).
b/ GDP (consumer and mortgage loans) or sales (commercial loans).
¢/ Combination.



2. PrivateCorporate Sector
a. Probability of Default

A probit model was estimated to analyze the private corporate sector’s
exposure to credit risk and to calculate the probability of companies
defaulting ontheir obligationsto thefinancial system.>* Thisprobabilityis
shownin Graph 58, whereit iscompared to the percentage of companies
that effectively default, each year, onloansfromthefinancia system. As
shown in the graph, the probability of default peaked in 1999, asdid the
number of companiesthat defaulted on their obligationsto thefinancial
system. In 2005, both the probability of default and the percentage of
companiesin default werethelowest at any time

during the period analyzed.
Giventhisesimated probaility, thedebt firmswould ESTIMATED PROBABILITY OF DEFAULT
. . ! . . COMPARED TO THE NUMBER
not repay thefinanciad system (debt at risk) isshown OF COMPANIES IN DEFAULT
inTable12.21t followsthetrendin probability. In
. . . .. (Percentage)
other words, it begantoincreaseprior tothecrisis, 250
200
150 & _

% The sample used for this exercise includes an average of 1,043

companies during the period in question. They are among the 100 /

financial system's 2,000 largest private debtors. On average, —

these 1,043 companies accounted for 47.4% of private 50 \.\ |

commercial loans. See Box 5 for details on the estimated ’ e

model.
2 The debt at risk, per company, is equal to the company's 00

estimated probability of default multiplied by the total debt to 1995 199 1997 1998 1999 2000 2001 2002 2003 2004 2005

the financial system. Each company's debt at risk, each year, B Defaut — Estimated prabakility

is added to arrive at the total for the sector. The assumed |oss,

in the event of default, is 100%. Source: Banco de la Replblica

DEBT AT RISK AS A PERCENTAGE OF PRIVATE LOANS

Y ear Billions of December (Percentage)
2005 Pesos
Debt at Risk Private Loans
1997 925 41,153 2.25
1998 1,382 37,022 3.73
1999 2,246 34,162 6.58
2000 659 30,200 2.18
2001 536 28,295 1.90
2002 402 30,699 1.31
2003 232 31,789 0.73
2004 195 36,083 0.54
2005 198 39,383 0.50

Source: Office of the National Superintendent of Financial Institutions and Banco de la Republica.
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peakedin 1999 and, in 2004-2005, waswell below thelevel registered prior
tothecrisis. Onaverage, thisdebt at risk accounted for 2.19% of private
commercia loans. Intheworst year (1999), the proportion was equal to
6.58%. Last year, it wasthe lowest ever (0.50%).

If weanalyzelast year to gauge the current importance credit risk has
for financial stability, theresultsare quiteinteresting. Therewereno
major differences between the groups of companies that produce
tradables and non-tradables. The big differenceswere among sectors.
Construction wasthe sector most in default to the financial system last
year (15.8% of the construction companiesin the sample defaulted on
their obligations). Following in order of importance were agriculture and
transport (15% and 12.5%, respectively). Thesethree sectorsalso had
the highest estimated probability of default, althoughin adifferent order
(7% transport, 5.8% construction and 3.4% agriculture).

Mining wasthe best sector for repaying itsloans. Althoughitisasmall
intermsof the number of companies, itsdefault rate waszero. Another
is commerce; only 3.4% of the sector defaulted on loans from the
financial system.®

Another important point isthefact that industry and commerce, which
represented the largest portion of loansfor the samplein 2005 (77%),
also werethe sectorswith the lowest estimated probability of default,
after mining. When classified by size, the biggest companies accounted
for 91% of private commercial loans and their estimated probability of
default wasonly 1%. Thisisaninitial indication that credit risk posed
by thelarge borrowersisnot currently athresat to financia system stability.

A second exercise was conducted for the seven largest banks.* The
estimated probability of default by the debtors of theseinstitutionswas
6.1% in 1995, 14.9% in 1999 and 2.5% in 2005. Although the estimated
probability of default last year was quite low, one bank in particular
showed amuch higher probability than therate for the entire group and
raised the average.

b.  StressScenarios
Thefollowing stress scenarioswere considered based on unexpected

changesintheinterest rate and the real GDP growth rate within athree-
month period:®

The estimated probabilities for these sectors were 0.3% and 1%, respectively.

% The largest banks were classified as such on the basis of the average value of their assets during
the past 12 months.



1. A500bpincreaseintheinterest rate
2.  A50%dropinthereal GDPgrowthrate
3.  Achangeinvolving scenarios 1 and 2 smultaneoudy

The purpose of thisexerciseisto analyze the probability of default by
companiesin response to these shocks, considering thereal GDP growth
rate affectsit directly, depending on the model, while theinterest rate
affectsit through asset yield.* Based on these two changesand using
the sample at December, it isassumed the shocks occurred during the
following quarter. Thisallowsusto analyze what additional percentage
of theloanswould fall overduein March 2006.

Thefindings are summarized in Table 13. They show that interest rate
hikes have no significant impact on the probability of default onloans
from thefinancial system. Thisvirtually zero response appearsto be
dueto the profitsthese companies earned last year, which ensure them
enough cash flow to meet anincreasein their financial expenses.

Inasmuch as the estimated probability of default did not change in
response to these assumptions, no additional loanswould fall overdue
and credit risk would remain at December 2005 levels.

The outcomeisdifferent in the case of thereal GDP growth rate. If the
growth rate were half of what iswas|ast year, the probability would
increasefrom 1.80% to 2.54%. And, in the case of simultaneous shocks,
theresult isthe same, since the changeininterest rate has no impact.

% Although other shocks of different size were considered for the interest rate and the real GDP
growth rate, this version only includes these three scenarios.

% Anincrease in financial spending that lowers profits. Hence, the profitability indicator is the
channel through which asset yield is affected by interest rate hikes.

STRESS TESTS - COMMON COMPANIES: DECEMBER 2005 TO MARCH 2006
Initial probability (estimated for December) = 1.80%
Initial debt at risk (March) = Col$134 (billions of pesos)
Percentage of private commercial loans 0.33%
Final Probability Debt at Risk: March Per centage of the Portfolio: Per centage of the Portfolio
(Percentage) (Billions of pesos) March 2006 that Would Migrate from A-B to C
Shock 1 1.80 134 0.33 0.00
Shock 2 2.54 200 0.49 0.74

Source: Calculations by Banco de la Republica.
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For thefinancia system, thesefindingsimply anincreasein non-performing
loans, sinceaportion of what areconsdered“good” loanswouldfall overdue
inMarch 2006.5” Theincreasein probability with the second scenariois
0.74%, which meansthis percentage of type-A and type-B loanswould
becometype-Cloans. Thisincreasein non-performing loansimpliesmore
spending on loan-loss provisioning for thefinancial system, asprovisions
for type-C loans cometo 20% compared to 1% and 3.2% for type-A and
type-B loans, respectively. Insofar astype-Cloanscan migratetotypeD,
and D to E, therewould be anew expensefor provisioning in each case.
Although, with theinformation we have available, thisisimpossibleto know
for certain®

Thegeneral conclusion, based onthisexercise, isthat credit risk fromthe
largest private debtorsinthecommercid loan portfolioiscontrolled, inasmuch
asthe companiesare meeting their obligationsto thefinancial system. The
figuresshow avery small percentage of companies defaulted during 2005,
and theestimated probability leansinthe samedirection. For thetimebeing,
those who owe money to the country’ slargest banks can be considered a
good credit risk, and the stresstestsindi cate that changesininterest ratesdo
not appear to affect their paymentsto thefinancial system. Ontheside of
GDPgrowth, although thereareincreasesin probability of default, they are
extremely low compared to the estimatesfor the crisis period.

C. LIQUIDITY RISK

Asin previous editions of theFinancial Sability Report, the uncovered
ligbilitiesratio (ULR) istheinstrument used to measureliquidity risk. However,
inthisedition, several changesinthat indicator areintroduced for abetter
approximationto thereal impact of liquidity risk.

Inthe past, the UL R was used only to measure funding needs (understood as
thedifference between liabilities susceptibleto redemption and liquid assets).
The purposewasto gauge the possibility of acompany not having enough
backing to honor aportion of itsliabilities, if called onto do so. However,in
theevent of thelatter, market liquidity clearly affectsacompany’ sability to
overcometheproblem®. Thenew ULRis, therefore, an attempt toinclude
thiseffect onacompany’ sliquidity position®.

% The exercise was conducted with the figures available at December 2005. Consequently, since
the shock lasts one quarter, the results of the stress situation would be reflected in the non-
performing loans at March 2006.

®  Unfortunately, there is no information on the number of days each loan is non-performing, so
as to know exactly how the loans migrate between the different categories.

®  For example, a company with liquidity problemsis likely to have trouble liquidating its positions
quickly and in an orderly manner.

®  Box 8 offers a more detailed look at the structure of the SEN (electronic negotiation system) of
the interbank market for domestic government securities, which is one source of this market
liquidity.



1. Method

Thefollowing expression is used to calculate the new ULR for the set of
companiesasawhole, andfor eachoneindividualy.

ULR= (PTr +PL) - [l IN + (AL - IN)] / AT - AL

where PL pertainstoliquid ligbilities, PTr, to thetime component of all other
liabilities, IN, to tradable securities, AL, to liquid assets and AT, to total
assets.f Inthisexpression, the sum of PL and PTr constitutestheliabilities
susceptibleto redemption. Thesupport institutionshave (in square brackets)
isthesum of liquid assetsother than tradable securities (AL —IN), plustradable
securitiesmultiplied by adiscount (1 ). Thisdiscount meansthevaueof IN—
intermsof liquidity risk —issomewhat lessthan their market value (1 <1),
duetothemarket liquidity effect mentioned earlier. %€

The ULR readsasfollows:

ULR Motive Liquidity Risk
Pogtive PTr+PL>1IN+ (AL - IN) High

Zero PTr+PL=1IN+ (AL-1IN) Medium
Negative PTr+PL<I| IN + (AL - IN) Low

2.  Evolutionand Sensitivity Analysis

Graph 59 showstherecent UL R tendency for thefinancid sysemasawhole®
Liquidity risk iscurrently low, so much so that the ULR was-0.25 at theend

& |t is assumed that all liquid assets are redeemable at any time. To determine the time component
of all other liabilities, the Hodrick-Prescott filter is applied to the series of liabilities other than
liquid liabilities. See Hodrick and Prescott, "Postwar U.S. Business Cycles: An Empirical
Investigation," in Journal of Money, Credit and Banking, Vol. 29, No. 1, Ohio State University
Press, 1997, pp. 1-16.

€ | iscaculated as (1-haircut), where the haircut is the discount Banco de la Republica applies to
the value of credit institutions' loans in their repo transactions. This way, using the information
on haircuts, it is possible to calculate the value of the tradable securities portfolio discounted for
these transactions.

According to Dziobek, Hobbs and Marston, "Toward a Framework for Systemic Liquidity
Palicy," in IMF Working Document No. 34 (2000), the difference between liabilities susceptible
to redemption and liquid assets must be scaled by illiquid assets to prevent the largest banks from
being favored by the indicators, as the amount of their operations is greater.

&  Data on haircuts is available only as of 2003.
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of thefirst sx monthsof theyear. Nevertheless,itis
important to emphasi zethat theindicator wasrapidly
approaching zero during thelast 11 monthsof the

CREDIT INSTITUTIONS' RUL

020 T sample. Inthefirst haf of 2006, thisprocessgained
speed because of thedropinthevalue of domestic
0z | ] government bonds (the primary component of

tradable securities). If thesetendenciescontinue,
credit institutions would eventually face a high
liquidity-risk rate. Giventheimplicationsindividua
liquidity risk hasfor financid stability, thisunderscores
035 1 the need to keep aclosewatch on how theliquidity
position of financid intermediariesdevel ops.

-0.40

Sep-03 Dec-03Mar-04 Jun-04 Sep-04 Dec-04Mar-05 Jun-05 Sep-05 Dec-05Mar-06 Jun-06 Theresults of asimulated bank run equiva| entto
Source: Office of the National Superintendent of Financia Ingtitutions. Calculations by Banco 12% Of dq-')os tS’ I n the ConteXt Of the UL R’ are
de Colombia shown in Graph 60 to assess credit institutions

vulnerability intheevent of aseriousimpact ontheir

liquidity position.® Asillustrated, at theend of the
SENSITIVITY ANALYSIS: firg haf of 2006, nointermediary hasapostiveULR.

RUL OF FINANCIAL INTERMEDIARIES Thiscorroboratestheinformationin Graph 60inthe
sensethat theincidenceof liquidity riskislow.

0.20

0.00

According to the analysis, a shock like the one
mentioned would resultinapositive UL R for four of
thefive selected intermediaries. They account for
nearly onefourth of theassetsinthefinancid system.
For them, theindicator would average 5%. This
implies a high rate of liquidity risk in the shock
] scenario, insofar asnearly 5% of theilliquid assets
160 inthefinancid systemwould haveto beliquidated®
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Inshort, thefact that financid intermediation activities
S(e)ugﬁzon%fif;ce of the National Superintendent of Financial Institutions. Calculations by Banco are currenﬂy posmve h% not reduced ||qu| d|ty for
credit institutionsasawhole. However, inthe
event of amasswithdrawal of deposits, the portion of thefinancial system
that would encounter liquidity problemsisnow larger thanit wasat theend of
2005. Consequently, developmentsin the system’ sliquidity positionwill
haveto bemonitored closdly.

®  The size of the bank run is equivalent to an arithmetic average of the largest drop in deposit
volume registered by one of these intermediaries during 1994-2006.

% At the close of 2005, the percentage of assets held by establishments that would have liquidity
problems was near 7%.
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CREDIT RISK POSED BY COMPANIES

The present section offers an estimate of the probability of default by Colombian
companies in 1995-2005." The factors determining a company’s probability of default
on obligations to the financial system were identified with a probit model. Probability
was then calculated, by company, and stress tests were done to analyze the company’s
response to unexpected shocks in macroeconomic variables.

1. An Estimate Based on the Model

The dependent variable is constructed with information on the companies that have
defaulted on at least one loan from the financial system. The explicative variables were
selected on the basis of the bankruptcy probability exercise for Colombian companies,
which appeared in the December 2005 edition of the Financial Stability Report,? and
on the duration model presented at the end of this report.

The results of the estimate are shown in Table B7.1. According to the size of the
coefficients, asset yield (AY) appears to be an extremely important determinant of the
estimated probability of default, and the sign is the expected one, which indicates the
higher the AY, the less likely companies are to default on their obligations to the financial
system.

Moreover, the size variable coefficient indicates the larger the company, the less likelihood
of compliance. The same applied when they have foreign investment.

The indebtedness level also explains the probability of default on obligations to credit
institutions. In this case, the more companies are indebted to the financial system, the
more likely they are to default on their loans.

See Footnote 63 for details on the sample of companies used in this exercise.

Arango, Juan Pablo, Nancy Orozco, Inés. "Riesgo de crédito: un andlisis desde las firmas," Reporte de Estabilidad Financiera,
December 2005. The difference between the two exercises is based on the dependent variable. In the exercise presented
in the December 2005 edition of this report, the estimate was on the probability of company bankruptcy. In this case, the
estimate concerns the probability of default.
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ESTIMATED PROBABILITY OF DEFAULT (PROBIT PANEL -

A comparison of each sector to the manufacturing industry showed that being part of
the construction, transport and telecommunications sectors can imply a higher
probability of default, while being part of the commercial sectors makes companies
“better” debtors. The real GDP growth rate was included for cycle control and the
indication was that favorable economic performance, in general, has a positive impact

TABLE B7.1

RANDOM EFFECTS)

Variable Coefficient Standard Error
Profitability -3.45849 0.20818
Indebtedness 0.53449 0.16710
Liquidity 0.00058 0.00066
Size -0.21286 0.02398
Agricultural Sector -0.09183 0.13963
Mining Sector -0.59766 0.50184
Construction Sector 0.36513 0.12747
Commerce Sector -0.48701 0.10896
Service Sector -0.19435 0.12420
Transport Sector 0.40871 0.18218
Foreign Investment -0.19962 0.08597
GDP -0.08228 0.00804
Constant 1.74981 0.41454

No. of observations = 11,475

No. of groups = 1,793

Lnsig2u = 0.4617271
Sigmau = 1.259687
Rho = 0.6134238

on company performance at the individual level.

The liquidity variable in the regression model was not significant. The same can be said

of the dummies for the agriculture, mining and service sectors.

STRUCTURE OF THE MARKET FOR DOMESTIC

GOVERNMENT BONDS TRADED THROUGH

THE ELECTRONIC NEGOTIATION SYSTEM (SEN)

Financial institutions manage a good portion of their liquidity through investments
purchased and sold on the interbank market for domestic government bonds.
Institutions can turn to this market as a source of liquidity when problems arise. For
that reason, adequate liquidity-risk management depends largely on the proper
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operation of this market. As mentioned earlier, interbank market liquidity can affect
the liquidity-risk position of individual institutions.

The foregoing is the reason for this structural analysis of the domestic public debt market,
particularly interbank securities traded through the electronic negotiation system (SEN
in Spanish) operated by Banco de la Republica. Hereinafter, this market will be
interpreted as a network: each bank is a node in that network and each particular
transaction represents a connection between two nodes. An exercise for April 2002
and April 2006, as outlined below, shows how the structure of the SEN network has
developed over the years.

The following were the features of the SEN interbank market in April 2002:

Total amount traded: Col$22,757,000 m
Average trade: Col$1,925.28 m

Smallest trade: Col$500.21 m

Largest trade: Col$29,164.8 m

Banks accounted for the largest number of transactions on the SEN interbank market:
16,421 in all, including 7,487 purchases and 8,934 sales. The bank-group member
with the most trades registered 3,114 transactions. However, it did not account for the
largest average value. The agent with the highest value in purchases averaged Col$2.4
b; the one with the highest sales value averaged Col$2.5 b.

The SEN interbank market for April 2002 is represented in network form in Graphs
B8.1 and B8.2. Each circle in these graphs represents an agent in the financial system.
The color of the circle (white, light pink, dark pink or red) indicates the type of financial
institution. The arches or connections between the circles (nodes) represent one or

GRAPH BS8.1
NETWORK STRUCTURE OF THE INTERBANK
GOVERNMENT-BOND MARKET (SEN), APRIL 2002

—— Range 1
Range 2

Range 3

Range 4

O Banks
B Brokerage firms
O Others

B Finance
corporations

Source: Calculations by Banco de la Reptiblica.
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GRAPH BS8.2
NETWORK STRUCTURE OF THE INTERBANK GOVERNMENT-BOND MARKET (SEN),
BY TRANSACTION RANGE, APRIL 2002
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Source: Calculations by Banco de la Reptiblica.

more transactions between two agents in the market. The color of the arch represents
the range of transactions conducted between the two agents in the financial system.

The ranges used to develop the graphs for 2002 and 2006 are shown in Table B8.1.

TABLE B8.1
TRANSACTION RANGES

Range 1 0 2,661,518,853
Range 2 2,661,518,853 7,340,352,265
Range 3 7,340,352,265 12,019,185,677
Range 4 12,019,185,677 >12,019,185,677

Source: Calculations by Banco de la Repdiblica.
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As Graph B8.2 shows, the transactions are concentrated in ranges 1 and 2, which
indicates most involved small amounts. This analysis, applied to April 2006, showed
the following for the SEN market:

Total amount traded: Col$64,931,000 m
Average trade: Col$3,312.98 m

Smallest trade: Col$272,81 m

Largest trade: Col$69,091.12 m

Once again, banks were the institutional group responsible for the largest number of
transactions on the SEN interbank market: 24,083 in all, including 11,463 purchases
and 12,620 sales. However, the agent registering the most transactions during this
period was not a bank, but a brokerage firm (5,650 transactions). Nonetheless, as in
April 2002, that same agent did not account for the largest volume traded. The one
with the highest value in purchases averaged Col$25.9 b; the agent with the highest
sales value averaged Col$22.6 b.

In Graphs B8.3 and B8.4, the SEN interbank market for April 2006 is represented in
network form. The colors pertain to ranges equivalent to those presented in Table
B8.1.

Contrary to the situation in April 2002, the transactions during April 2006 are distributed
more evenly among the ranges. This suggests the market has grown considerably, insofar
as both the number of transactions and their amount have increased.

GRAPH B8.3
NETWORK STRUCTURE OF THE INTERBANK GOVERNMENT-BOND
MARKET NETWORK (SEN), APRIL 2006

—— Range 1
Range 2

Range 3

Range 4

O Banks
B Brokerage firms
O Others

B Finance
corporations

Source: Calculations by Banco de la Repdiblica.
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GRAPH B8.4
NETWORK STRUCTURE OF THE INTERBANK GOVERNMENT-BOND MARKET NETWORK (SEN),
BY RANGE OF TRANSACTION AMOUNT, APRIL 2006
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Source: Calculations by Banco de la Repdiblica.

The findings for April 2002 and April 2006 also indicate the structure of the SEN
interbank market is not particularly concentrated. This is visually evident in the way
transactions are dispersed among the agents that participate in the market. A
concentrated structure is easily identifiable, if a large portion of the transactions pertain
to a particular institution, which is not the case with SEN during the two months in
question. In other words, during both periods, many of the agents (nodes) are connected
to practically all other agents. This represents an active volume of market transactions
among all participating agents.

This last finding has interesting implications for the liquidity risk financial institutions
face. If the market is highly concentrated, risk management depends largely on the
performance of a few institutions, since the problems of one are passed on to other
institutions through the securities market. ~ As this is not the case with SEN, there is
little possibility of any such “contagion” being passed on to the financial system, through
the market.

In short, the findings suggest a growing market, but not a concentrated one. This is
conducive to good liquidity-risk management on the part of financial entities. The
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recent decline in the share of total electronic domestic-government-debt transactions
through SEN is an important factor to bear in mind. An analysis of data from other
environments (e.g. the MEC of the Colombian Stock Exchange) will contribute to a
better understanding of the general structure of the market for domestic government
bonds in Colombia.

OBSERVATIONS ON INTERNATIONAL CONVERGENCE
WITH THE CAPITAL ADEQUACY FRAMEWORK
OF THE BASEL COMMITTEE ON BANKING SUPERVISION

The Office of the National Superintendent of Financial Institutions has done much to
refine and improve the mechanisms used to measure and monitor the various risks to
the financial system, and to calculate capital adequacy requirements consistent with
exposure to those risks. The guidelines proposed by the Basel Committee are
fundamental in this respect, as they provide a relatively well-accepted framework for
supervision. Nonetheless, and without ignoring what has been accomplished by the
Office of the National Superintendent of Financial Institutions, it is important to analyze
the criticism leveled against the Basel model, particularly with respect to credit and
market risk. Understanding its limitations is the best foundation for building a better
framework of regulations to contain panic on the markets in Colombia.

In essence, the criticism is summarized by one of the features that differentiates Basel I
from Basel I; namely, having risk-sensitive capital requirements. Basel Il wants regulatory
capital to be reflected in economic capital.! As will be explained later, this creates
procyclicity problems in the requirements, and a convergence in calculation methods,
which could result in possible systemic flaws if these methods are not the most
appropriate.

1. Credit Risk

With Basel Il, banks may choose one of two options for calculating their risk and assigning
capital. Forthe small and less-sophisticated banks, it proposes a simple method known
as the standard model, which requires their risks to be weighed using the risk calculations
developed by accredited risk calculators for different types of assets. Or, banks may use

' Economic capital is understood as the capital each bank considers necessary to operate efficiently.
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an internal rating system (IRB), which must be approved in advance and monitored by
the regulators.

Because the risk posed by assets varies with the economic cycle, asset risk rating (whether
internal or external) would be expected to reflect this tendency. Procyclicity in risk
ratings will translate into procyclicity in capital adequacy requirements. Consequently,
banks would have less capital and more outlays at the peak of the cycle, when the
potential for systemic risk is greatest. During a slowdown, when macroeconomic
stabilization would require an increase in credit, the situation would be just the opposite
(Danielsson etal., 2001). One possible alternative would be to relate the risk weighers
to the cycles, in an attempt to soften the requirements. This is the idea behind the
model used by the Office of the National Superintendent of Financial Institutions, which
has different transition matrices for good times and bad times. Methods of this sort
require a good prediction of the economic cycle. However, as indicated widely in
literature, this is not easy to achieve.

Procyclicity is, however, not the only potential problem with the method. Countries
like the United States are more concerned with the potential advantages “big” banks
can have over small and medium-sized banks when calculating their requirements.
Banks that use an IRB approach can update their risk calculations quicker and more
reliably than less sophisticated banks. This allows them to recompose their portfolio to
include a greater (or lesser) proportion of assets subject to fewer (more) requirements
(The Economist, May 2006). Small banks, which do not have the same data and
information systems, would end up concentrating on the worst assets without even
knowing it. The result would be a process of adverse selection.

In fact, according to the study cited in The Economist (May 2006), the advantages enjoyed
by sophisticated banks could eventually lower current capital requirements by about
15%, particularly for the big banks, giving them even more of an advantage over the
smaller ones. The same study also underscores the potential danger of the discretionary
authority wielded by banks that use the IRB approach, showing that different banks
assign weights in a range of 5% to 80% for apparently similar risks. In short, regulators
must be extremely precise in their efforts to ensure that banks are doing their job the
right way.

2. Market Risk

With respect to market risk, Basel 1l proposes a set of conditions similar to those for
creditrisk. In other words, banks have the option of using either a standard or advanced
approach. The former uses a model provided by the regulators; the latter offers banks
the possibility of developing their own risk-rating systems.
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As mentioned earlier, much of the criticism leveled against the Basel agreement stems
from the possibility of calculating requirements based on the internal models banks use
to predict risk. In the case of market risk, most of these internal methods are founded
largely on VaR and similar methods, which have sparked serious questions. To begin
with, they address risk as exogenous,? which is not always the case. Market volatility is
at least partly the result of the interaction among market agents and is, therefore,
endogenous (Danielsson et al., 2001).

That endogenousness is especially important in times of crisis, particularly if agents
behave more homogeneously. By using similar risk models (fed with similar data), agents
might follow analogous strategies to mitigate the adverse effects of the crisis at hand, in
which case individual actions will tend to be reinforced. This is a typical problem with
externality. When making decisions based on models of this type, individual banks do
not consider how their actions affect the system. Therefore, the model fails precisely at
a time (i.e. crisis) when the regulations demand that it work best (Danielsson et al.,
2001).

In the second instance, VaR is a deceptive measurement of risk when returns are not
distributed normally (as with credit and market risk). This is because the assumption of
normality does not allow the existing risk to be captured correctly in the distribution
tails. As a result, the risk to which agents are effectively exposed is underestimated.
Furthermore, VaR-type methods provide only a point estimation of the loss distribution,
generally at the 1% percentile (Danielsson, 2000; Embrechts, McNeil and Strauman,
1999). However, a risk manager is interested in distribution of the loss, since a particular
extreme threshold has been crossed. In other words, knowing the shape of the tail
beyond the 1st percentile is of paramount interest. One possible alternative to
overcoming the normality and tail distribution problem would be to develop the extreme
value theory further (Embrechts, 2000), so as to better depict the risk an institution
faces.

Finally, regulations based on risk-sensitive models can lead to market collapses that
would not occur with other types of regulation. For example, when asset prices drop,
banks must liquidate risky assets to meet their capital requirements. In the absence of
this type of regulation, banks that are less adverse to risk would be willing and able to
supply the necessary liquidity through the purchase of these assets. However, in a
regulated economy where the agents use similar modeling techniques, regulatory
constraints restrict the ability of banks to act, leading the markets for those assets to
eventually collapse. Therefore, calculating risk-sensitive capital requirements will lead

2

The models assume the actions of a bank, based on its volatility forecasts, do not affect future volatility itself.
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to more homogeneous market agents in terms of their aversion and trading strategies,
making the financial system less stable.

It is important to emphasize that homogeneity in the way agents respond is not due to
use of the advance approach. With a standard approach, all agents have the same
models and the same risk weighers provided by the regulators. In this case, the regulators
end up as modelers of last resort for the system. So, when the market agents use the
same model designed by the regulators, their responses are homogeneous. This is
extremely dangerous in times of crisis.

3. Conclusion

It is often said that Basel Il was designed not for emerging economies, but for
internationally active banks (The Economist, May 2006). This spells problems for its
implementation in some countries. The possibility of adopting a standard approach
seems to be the most appropriate for the majority of banking systems that lack the
technology required to implement the advanced approach. However, the potential
advantages this could imply for more sophisticated banks that do use the internal model
spark fears about the end result of adopting Basel II.

Moreover, in the case of market risk, if less sophisticated banks decide to adopt the
advanced approach to reduce their capital requirements,’ they will tend to concentrate
on VaR methods, which are the most common in literature on risk management.
However, as mentioned earlier, they are not always the most adequate.

It is, therefore, important to examine the United States decision on implementing Basel
I, and particularly to understand the gradual adjustment to be made. The United
States announced it would begin to implement Basel 1l in 2008, during a three-year
transition period. Effective quantitative limits will be placed on the reduction in capital
requirements generated by use of that model, together with a set of more flexible
standards for the small banks than Basel I, but simpler than Basel II. Also, the regulators
will set a minimum capital adequacy ratio for all banks.

In short, Colombia has made enormous strides towards regulations in keeping with the
Basel framework, and there have been many advantages. However, the development
of financial markets, the heterogeneity of the agents comprising those markets, and
technological progress demand that we continue to move forward on the aspects
involved in measuring the risk to Colombia’s financial system.

3

This is because the standard model does not consider the correlation between assets, or between maturity dates of the same
asset.
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ANALYSIS OF CONDITIONAL PROBABILITY
OF DEFAULT BY THE MAJOR PRIVATE
DEBTORS IN THE COLOMBIAN

FINANCIAL SYSTEM
I

José Eduardo Gémez Gonzalez
Inés PaolaOrozco Hinojosa
Nancy EugeniaZamudio GémezZ

l. INTRODUCTION

The private corporate sector is the primary debtor in the Colombian
financial system (commercial loans account for 54.9% of thetotal gross
portfolio). Consequently, it isextremely important to measure and moni-
tor therisk this sector of the economy might poseto thefinancial system.
Ever sincethecrisisin thelate nineties, Colombian companies have not
experienced acomparable situation. Today, the quality indicatorsfor the
commercial |oan portfolio areat historiclows, and the portfolio hasbegun
to grow, following the standstill in 2003-2005. The non-performing/total
loan ratio for companieswas 1.63% at June 2006, whilereal growthin
the private commercial loan portfolio was 18.3%.

Coupled with agood economic situation and good corporate performan-
ceinrecent years, theforegoing posesnoimminent risk tofinancia stability.
However, the mid-termrisksare still out there, which meansthistype of
risk must continue to be measured and monitored. For example, ahefty
increasein commercia loansisgood, asit helpsto fund investment projects.
Nonethel ess, an unexpected shock to corporate creditworthiness might
beasourceof risk to thefinancial system, because of possible deterioration
intheloan portfolio.

Goémez Gonzédlez is a member of the Cornell University Department of Economics. Orozco
Hinojosa and Zamudio Gémez are researchers with the Financial Stability Department of the
Monetary and Reserves Division at Banco de la Replblica. The opinions expressed herein are
those of the authors and do not necessarily reflect the opinions of Banco de la Republica or its
Board of Governors. The useful comments from Dairo Estrada, Carlos Amaya and Andrés
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Theobjectiveof thispaper isto discover the primary determinantsof therisk
rate*or conditiona probability of default onfinancia obligationsby companies
in the Colombian private sector.? Estimates of maximum partial
verisimilitude were done with aduration model, using the Camel® model
variablesasinput.

Theresultsindicatethe size of thedebt isthe main determinant of conditional
probability of default on corporate obligationsto thefinancial system:
specifically, thelarger the corporate debt the greater the probability of
corporate default. Profitability, size and belonging to certain sectors of
the economy are other variablesthat determinethis probability. Finally,
probability of default onfinancial obligationswasfound to be negatively
dependent on duration; that is, thelonger acompany’stimeto default, the
lessitislikely to default.

Thispaper isdividedintofour parts, including thisintroduction. The second
part containsatheoretical review of theduration mode, with emphasisonthe
risk function proposed by Cox (1972), and adescription of the estimation
procedure. Thefiguresand results of the estimate are presented in thethird
section and the conclusions, inthefourth.

I1. THE DURATION MODEL

The duration model used to estimate the probability of major corporate
borrowers defaulting on loans from the Colombian financial systemis
described in this section, asisthe procedurefor arriving at that estimate.
A duration model was used to analyze the time it takes companies to
default. The particular question to be answered with amodel of thistype
is: what isthe probability that acompany will default onitsfinancial
obligationsat moment t, given that it has not done so up to that point?

Duration model s have been used widely in labor economicsto determine
how long agents remain unempl oyed and how this variable changeswith
the economic cycle. Recently, these modelswere applied in studieson
financial economics, such asthe one by Gomez and Kiefer (2006), where
the authors used a duration model to estimate the amount of time before
credit institutionsin Colombia’ sfinancial system fail inthe wake of a
negative economic shock.

1 In this paper, the term risk is equivalent to the concept of hazard in duration models.

2 The probability of default is conditioned by companies not having defaulted on obligations to
the financial system up to moment t.

8 Camel is the acronym for capital protection, asset quality, management efficiency, earning
strength and liquidity risk.



Themode! appliedin the present study isthe one
most widely used in literature: Cox’s semi-
parametric proportional risksmodel (1972). The

SMOOTHED RISK FUNCTION

justification for selecting it and not others, such as 0.05
theexponentia modd or Weibull’smodd, isthenon-
monotonicity of the risk function. As Graph 1 0.04

illugtrates, intheearly periods, thisfunctionincreases
to amaximum, then declinesmonotonicdly.*

0.03

0.02

Studies based on the assumption that the passage

of timewill haveaparticular effect on conditional 0.01
risk suppose, for example, that theimpact of changes

in macroeconomic conditions that affect all . ” ” - 0
indtitutionsequally generatesamonatonic changein Analysis Period

conditional risk that continuesover time. Oneof the

advantages of devel oping non-parametric estimates of therisk rate, such as

theonesinthis paper, isthat they do not imply assumptionsof thistype. This

allowsfor amore adequate and reliable estimate of the coefficientsinthe

conditional moddl.

A. Risk Functionsand Survival®

The probability distribution of thedurationsisdefined as:

() F()=Prob(T<t)

Itis, however, commonto definethe” surviva” functioninmode sof thistype:

@ SH=1-F@)
St) =Prob (T>1)

Theequation (2) isdefined asthe probability that random variable Tisequal
toor greater than acertainvauet. Workingwithasurviva functionisequivaent
to working with aprobability function, whatever it may be.

Themost useful functioninaduration model anaysisistherisk function that
determinestheconditiona probaility of acompany defaulting onitsobligations,
giventhat it hasnot defaulted sofar. Itisdefined as:

4 Exponentia distribution and Weibull's distribution impose a certain parameterization of the risk
function. The former assumes it should be constant over time; the latter assumes it should grow
continuously, decline or remain constant.

5 See Kiefer (1988) for a more detailed explanation of duration models.
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(3)  h(t) =1(t) / Xt)

Wheref(t) isthe probability density function. Inthe case of the Cox model
(1972), the specific risk functionis provided by:

(4)  h(t) =h,(t) v (x. B)

Whereh (t) isthe baselinerisk function (namely, an unknown parameter
that has to be estimated), and v (x. B) = exp (X'B) is a vector of
explicative variablesand unknown coefficients. It isconvenient to assume
that theform of function y (x. B) isexponential, asthisensurestherisk
function isnot negative, without imposing sign constrains on theinterest
parameters.

B. Maximum Likelihood Estimation

This method, developed by Cox (1972), allows us to estimate the 8
parameters without having to specify aparticular baselinerisk function
formh, (t) . Thecrucial point of thisestimateisthat the contributionto the
partial verosimilitudefunction of durationi isprovided by:

ht.. x. B)
®
g,lh(ti D)
Thisimpliesthat:
hit.x.B) h® vx.p) v (x.P)
(6) =

glh(ti. x. B ho(t)gll//(x] B ]zll,/(xj . B)
And, therefore, thisdoes not depend on the duration.

Theverisimilitude function is constructed asthe product of theindividual
contributionsgiveninequation (6). Thelogarithm of thisfunctionisprovided

by:
™ 1B =2{Iny (x. B) - In[glvf(xj- B}
Asequation (7) shows, given the absence of the baselinerisk function, the

order of thedurations contai nsinformation on the unknown coefficients, which
areobtained by maximizing that function.



I1l. EMPIRICAL EXERCISE
A. Dataand Variables

Figures on thetwo thousand primary debtorsin the Colombian financial
system were used for thisexercise. They contain the history of each firm's
loan portfolio classifications, are quarterly and extend from 1997-1V to
2006-1.5 After some weeding, the total number of companies comesto
989.7

A Camel-type model® was chosen as the base model for the estimate.
Although generally used in bank assessment and ranking exercises, some
of itsvariables can be regarded as possible determinants of the probability
of company default; others can be eliminated or substituted with better
indicators.

Capitaization, asset quality, management or efficiency, profitsand liquidity
are the variables that represent the Camel model. According to the
Financial Sability Report, particularly itsregular review of stylized events
in Colombia’s private corporate sector, two variablesin thismodel are
irrelevant to explaining thefinancid difficultiesof Colombianfirms, or are
not equivalent for the case of banks, which is precisely where the
applications of thismodel are concentrated. For example, asset quality is
not adeterminant variable of corporate difficulties; in the case of banks,
theloan portfolio quality index is. Moreover, the variable generally used
to measure efficiency istheratio of administrativeand labor coststo assets.
Inthe case of companies, thisismoreasizevariable, than one of efficiency
or management.

Thevariablesincluded in the model and several statistics descriptive of
these variablesare presented in Table 1. Thetimeto failurevariableis
equal to the number quarters before acompany’sloan portfolio rating
changesfromA/B to C/D/E, or what is considered herein asfailure or
default. Two important aspectswith respect to thisvariable are shownin
Table 1. First, the companiesin this sampletake 15 quarters, on average,
to default on their obligationsto thefinancial system. Secondly, the sample
contains companiesthat defaulted and companiesthat never defaulted.

6 Data as of 1997 were used to cover the period prior to the crisis in the late nineties.

7 The simple was trimmed several times before the estimate was made. The initial quarter is
1997-1V, which is considered the base period. With this assumption, the companies that
defaulted on loans during the base period were the first to be eliminated, followed by those with
no available information for the next quarter (1998-1). The final criterion for remaining in the
sample was having balance sheet and earning statement data for the base period.

8 See Gilbert, Meyer and Vaughn (2000) for a more detailed explanation of this model.
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DESCRIPTIVE STATISTICS OF THE VARIABLES INCLUDED IN THE MODEL

Average Deviation Minimum Maximum
Time to failure 15.341 12.681 1.000 33.000
Debt 0.334 0.182 0.000 1.314
Liquidity 2.015 7.021 0.058 204.356
Size 16.602 1.480 7.631 20.876
Capitalization 0.437 0.223 -0.898 0.989
Dummy profitability 0.497 0.500 0.000 1.000
Dummy industry 0.434 0.496 0.000 1.000
Dummy construction 0.131 0.338 0.000 1.000

Source: Office of the National Superintendent of Financial Institutions, National Superintendent of Corporate Affairs, and the authors'
calculations.

Thedebt isthe debt over assetsratio. It was 33% on average. Theliquidity
indicator istheratio of liquid assetsto liquid liabilities. On average, it
shows the companies’ short-term assets covered more than twice the
liabilities nearest to maturity. The size measure was constructed asthe
saleslogarithm, and capitalization isequal to equity over assets.

Threedichotomic variableswereincluded in the estimate; profitability was
constructed as profit before taxes over assets, and the respective dummy
variableisequal to 1 when the company has negative profitability. Onthe
basisof Table 1, we caninfer that approximately half the companiesinthe
sampl e showed negative profitability in 1997. Two sector variablesfor
industry and construction were devel oped the same way. They are equal
to 1, if the company belongsto these sectorsand to O if it doesnot.®

B. Estimateand Results

The results of the estimate are presented in Table 1. To facilitate
interpretation, it shows the coefficients and not the risk rates.® The
combined significancetest indicatestheincluded variablesarerelevant to
explaining duration. All the variabl es show the expected sign, except the
liquidity variable, but it isnot significant. Therefore, one can assumethat
itseffect ontherisk rateisO.

9  The intention of these dichotomic variables is to control sectoral effects. The industrial sector
was chosen because it is the most representative of the sample, and the construction sector,
because it is one of the most fragile throughout the period in question.

1 The estimate shows the hazard ratios rather than the coefficients. The hazard ratios logarithm
is calculated to obtain the coefficients.



ESTIMATE BY MAXIMUM PARTIAL VEROSIMILITUDE

Variable Coefficient Standard Error
Dummy Profitability 0.375242 ™ 0.0993396
Debt 1.314651 ™ 0.3511115
Liquidity -0.000951 0.0052542
Size -0.076329 *~ 0.0347549
Capitalization -0.246420 0.3022769
Dummy Industry -0.277751 0.1104563
Dummy Construction 0.513085 ™ 0.1334809
Number of Observations 989

Likelihood Log -3049.3886

LR chi2(7) 151.2

Prob > chi2 0.0000

** 059% significant.
*** 99% significant.

One of the most important resultsisthe effect of the debt. It hasthe
largest coefficient and indicatesthat, all else being constant, anincrease
inthe companies' debt spellsgreater conditional probability of default
during the period analyzed. With the profitability variable coefficient,
theindication isthat acompany’slossincreasestherisk rate. The size
variableindicatesthelargest companiesarelesslikely to default, since
they areregarded asfirmsin ahigher category, where default on debts
can be more costly.

Finally, belonging to certain sectors of the economy can influence the
risk rate. For example, being part of theindustrial sector istantamount
to being part of alessvolatile sector in termsof income. Thisimpliesa
lower risk rate. However, all things being constant, being part of the
construction sector involves ahigher probability of default. Thisresult
has been a constant in other exercise used to estimate corporate
probability of failure (beit based on bankruptcy or default).?

Proportiond risksarethe primary assumptionin Cox’smodel (1972); hence,
theimportance of validatingit. Theresultsof the proportional riskstest are

Approximately 50% of the sample belongs to the industrial sector.

See the work by Arango, Zamudio and Orozco (2005) in the case of bankruptcy. See Chapter 1V
of this report in the case of default. The reason for this result is that the exercises consider a
company's entire history. Therefore, although the construction sector has recovered and is in
better situation, it faced adverse circumstances during the crisis in the nineties. The exercise
includes those circumstances.
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PROPORTIONAL-HAZARDS ASSUMPTION TEST

Rho X2 Degrees of Freedom Prob > »?
Dummy Profitability 0.029 0.430 1 0.514
Debt 0.007 0.020 1 0.891
Liquidity 0.029 0.480 1 0.490
Size 0.047 1.090 1 0.297
Capitalization 0.041 0.680 1 0.408
Dummy Industry -0.061 1.810 1 0.178
Dummy Construction -0.007 0.030 1 0.871
Global Test 3.5 7 0.835

CoX PROPORTIONAL-HAZARDS REGRESSION
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shownin Table 3, wherethe null hypothesisisthat
the dlope of the coefficientsisequal to 0. In other
words, the coefficientswould not vary over time.
The test shows the individua results for each
coefficient and for theglobal test. In each case, we
cannot ruleout thenull hypothesis, whichmaintains
the coefficientsdo not vary over time. Therefore, it
ispossibleto concludethat the Cox proportional -
hazardsassumption isadequateinthiscase.

The estimated risk function of the model can be
obtained once the estimate and the proportional -
hazards test have been done. This function is
presented in Graph 2 for the average values of the

variables. Their patternissimilar to therisk function shownin Graph 1.2
Conditional probability increasesto amaximum point, then declinesand is
now at itslowest level, indicating anegative correl ation between probability
of default and duration. In other words, the longer it takes a company to
default, thelessitsprobability of default.

Graph 3 showstherisk function estimated for three types of situations. In
the upper panel (A), the function is divided between companies with
negative profitability and those with above-0 profitability. Both groups
follow the sametendency; however, thereisamajor differencein level;

B3 Graph 1 is the non-parametrically estimated risk function and pertains to the instantaneous
conditional probability of default (in other words, it does not depend on the model's exogenous
variables). Graph 2 shows the estimated risk function, where the risk function is expected to be
similar to the one obtained non-parametrically, as is the case. This indicates the estimated
model adjusts appropriately to the non-parametric model, which is closest to the empirical
distribution of the duration.



the estimated conditiona probability isgreater for
the group with lossesin 1997, although the gap
has been closing recently.

The estimated risk function for companiesinthe
industrial sector isshowninthemiddle panel (B),
compared to thosein the other sectors. Thelower
panel (C) showsthe conditional probability for
companiesin the construction sector compared
to companiesin the other sectors of the economy.
The graphs show thetendency for all the groups
isthe same, but there are some differencesin
level. In particular, compared to the other sectors,
being part of the industrial sector implies|ess
conditional probability of default. Onthe contrary,
being in the construction sector leadsto ahigher
risk rate. Aswith profitability, these differences
are becoming less and the gap is closing
steadily.!4

IV. CONCLUSIONS

Using aduration model, thiswork estimatesthe
conditional probability of loan default by firmsin
the private corporate sector. Specificaly, it uses
the Cox proportional-hazards model (1972) and
develops an estimate of maximum partial
verismilitude, wherethevariables used originate
initially with aCamel model adapted for the case
of Colombian companies.

Theresults show the extent of corporate debt is
the primary determinant of conditiona probability
of default. Other less important variables are
company size and profitability. The impact
bel onging to certain sectors of the economy has
on conditional probability of default is an
interesting result. In particular, being part of

“  The reduction in the gap between company groups also might
be due to the convergence of non-conditional probability of
default towards 0.
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industry generates|ess probability, while being part of the construction
sector translatesinto higher probability.

Oneimplication of theresultsisthe negative correl ation between probability
of default and duration. In other words, thelonger acompany takesto default
thelessitsprobability of default. Finally, considering theexcellent economic
Stuation and good business performanceinrecent years, the private corporate
sector clearly impliesno imminent risk to financial stability at thistime.
Neverthel ess, the mid-term risks continue, which means effortsto measure
and monitor them must continueaswell.
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LIQUIDITY-RISK MEASUREMENT,
MONITORING AND REGULATION
PROPOSAL FOR COLOMBIA

JuanitaGonzdez Uribe
Daniel Esteban Osorio Rodriguez

l. INTRODUCTION: DEFINITIONS

Theimportanceof properly monitoring and regulaing liquidity risk isassociated
with systemicrisk and with stability of thefinancia system. If ingtitutionsdo
not measureliquidity risk adequately and if itisnot well regulated, financial
institutions could seetheir positions affected by aliquidity shock. Before
designing aregulatory scheme, an operationd definition of liquidity risk must
be established. Literature offerstwo complementary definitionsof liquidity
risk.! Thefirst isassociated with abank’sinability to honor itsobligationson
time, becauseit doesnot havetheliquid resourcesto do so (Basel Committee
on Banking Supervision, 2000).

According to thisdefinition, the structure of the bank balance sheet isdivided
into short-term and long-term assetsand liabilities. When an ingtitution does
not havetheliquid assatsto meet current and maturing obligations, theliquidity
riskishigh. This“liquidity shortage” must be covered, either by liquidatinga
portion of theliquid portfolio, or by substituting liquid liabilitieswith other
longer termliabilities.

Two conditionsfor good liquidity-risk management can be derived from the
foregoing. Thefirst cons stsof measuring theliquidity shortageasprecisely as
possible. Thisimpliesknowing, for example, when assatsand liabilitiesmature,
andthelikeihood of their being renegotiated. Thesecondimplieshaving enough
capacity to convert illiquid assetsinto cash or to substituteliabilities, when
necessary.

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.
e-mails: jgonzaur@banrep.gov.co, dosoriro@banrep.gov.co

1 The term "operational" means the definition must be quantifiable and easy for financial
institutions and regulators to monitor.
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Ever sncethefinancid crissinthelatenineties, but particularly after theevents
that ledtothe* ordered” liquidation of LTCM (Long Term Capital Manage-
ment) in 1998 by the Federal Reserve Bank of New York, someworks
have proposed anew notion of theliquidity risk that financial institutions
face.

Theideaunderlying theseworksdeal swith thefact that measuring liquidity
shortage, asthetraditiona version suggests, doesnot detect aningtitution’s
liquidity needs adequately during times of stress.? In such situations, a
rapid attempt by an institution to sell part of itsilliquid assets (to reduce
itsliquidity shortage) can be curbed by market liquidity. And, in the event
of asystemic shock, that liquidity becomes a constraint to solving the
institution’sliquidity shortage. However, thefirst definition does not take
that potential constraint into account.

Any schemeto regulateliquidity risk must attempt to deal with thesetwo
definitions, if it isto minimizethe materialization of risk intheform of a
liquidity crisis. Theobjective of thisarticleisto propose an alternativefor
measuring, monitoring and regulating liquidity risk in Colombia sfinancia
system. The article is divided into six sections, the first being this
introduction. The current regulatory scheme and is primary drawbacks
aredescribed in the second section. Thethird outlines several aternative
methods for measurement that are now being used and will serveasa
basisfor our proposal. Section four containsthe proposal itself. Some of
the conditionsfor its practical application are examined in section five.
Finally, several thoughts on the scheme are presented in section six by
way of conclusion.

I1. CURRENT REGULATIONS ON LIQUIDITY
RISK IN COLOMBIA

A. Liquidity Gap

Thecurrent regulationson liquidity risk in Colombiaare outlinedin External
Circular 100 of 1995, Chapter 1V, issued by what was then the National
BankingAuthority. They stipulatethat ingtitutions must determinethe extent
of their exposureto liquidity risk by analyzing thematurity mismatch among
assats, liabilitiesand of f-balance sheet positions. Thisisdone by distributing
the balances outstanding on each instrument into time bands, according to
their contractual or expected maturity dates. “ Expected maturity” is

2 The following paragraphs are based on the works of Muranga and Ohsawa (1997), Upper
(2000), Borio (2004), Allen ad Gale (2002), Bangia et al. (1998).



understood as maturity that must be estimated through astatistical analysis
of historic data, asit is not known when someitems on the bal ance sheet
will mature.

Theliquidity gap for the period, whichisdefined asthe difference between
assets, plus contingent liabilitiesand liabilities, plus contingent assets, is
determined on the basis of the foregoing. When the accumul ated liquidity
gap for three-month maturity isnegative, it isknown as“vaueat liquidity
risk”. According to theregulations, acredit institution may not present, in
two consecutive assessments, avalue at liquidity risk that ishigher, in
absoluteterms, than thevalue of itsnet liquid assets®. What ismore, these
assessments must be done monthly.

B. Main Drawbacks

There are two main drawbacksto the liquidity gap that undermineits
validity as an instrument that can be used to identify liquidity risk in
accordance with the definitions presented above. To begin with, liquidity
risk isaphenomenon that materializes during very short periods of time.
However, theliquidity gap isca culated monthly, for athree-month horizon.
Such along measurement period makesit difficult to identify aliquidity
crisiswell enough in advance. Secondly, the liquidity gap components
have measurement problems. Hence, liquidity requirements and,
consequently, theactual liquidity risk each ingtitution facesare not properly
identified by the measurement. From the standpoint of liabilities, the current
regulations make it impossible for the National Banking Superintendent
to know how institutions cal cul ate expected maturities. Furthermore, ina
scenario wherethat cal culationisdifficult to comeby, thereare no frames
of reference on how it should be done. Lastly, theliquidity gap assumes
that institutions have aportfolio of net liquid assetsthat can be redeemed
on the market at the prices observed at the time of valuation. However, as
noted earlier, thisassumptionisdifficult to sustain if market liquidity is
includedinliquidity risk calculation.

IIl. METHODS CURRENTLY IN USE

Ouitlined in this section are two methodsfor cal culating liquidity risk that
will be used to design an alternativeto the current liquidity gap.

8 Net liquid assets consist of ready cash, interbank loans sold and resale agreements, minus
interbank loans purchased, repurchase agreements and tradable securities.
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A. TheUncovered LiabilitiesRatio (ULR) Calculated
by the Financial Stability Department
at BancodelaRepublica

Banco delaRepublica sFinancia Stability Department basesitsliquidity-
risk measurement on a statistical calculation of theliabilitiesof financial
institutionsthat are susceptibleto redemption.* These are comprised of al
liquidlighilities(LL), plusthetemporary component of dl other liabilities(TLr)°.
Thiscdculation assumesthat al liquid liabilitiesare susceptibleto redemption
intheshort term. To meet itsliquidity needs, aninstitution hasall itsliquid
assets(LA), whichit canredeemif such needsarise.

Using datafrom the balance sheets of financia ingtitutions, liquidity risk is
measured by the ULR, whichiscalculated asfollows’.

(1) ULR=[TLr + LL) - LAJ/[TA- LA]

where TArepresentstotal assets; the other elementsare asdefined earlier.
Thenumerator inthe expressionisthe difference between liabilities suscepti-
ble to redemption and liquid assets. The illiquid assets’ constitute the
denominator. If the UL R ispositive, theingtitution doesnot haveenoughliquid
assetsto cover itsliabilities susceptibleto redemption. Thissignifiesahigh
liquidity risk.

Incontrast tothe FSliquidity gap, the UL R explicitly offersagtatistica method
for calculating expected maturity (inthe sense proposed by Externa Circular
100/1995). By being based on datafrom the sameindtitution, theonly possibility
of increasing the monitoring frequency of theindicator would betoincrease
the frequency with which the FS coll ects balance-sheet datafrom financia
inditutions

B. TheSerlingSock Liquidity Ratio (SSLR)
of theUnited Kingdom Financial ServicesAuthority (FSA)

TheFinancia ServicesAuthority intheUnited Kingdom, whichisresponsible
for liquidity-risk monitoring, insstson the construction of anindicator using

4 This method was used up to the March 2006 edition of the Financial Stability Report.

5 The Hodrick-Prescott filter is applied to the liability series to determine its temporary component
(See Hodrick and Prescott, 1997). To detect the individual volatility of deposits, this calculation
is done for the system as a whole and separately for each institution.

6  The expression is based on the work of Dziobek, Hobbs and Marston (2000).

7 According to Dziobek, Hobbs and Marston (2000), the difference between liabilities susceptible
to redemption and liquid assets should be scaled by illiquid assets, so as not to favor the larger
banks, as the amount of their operations is greater.



bal ance-sheet datafrom ingtitutionsinthefinancial system. It sharesthebasis
of theliquidity gap andthe UL R by attempting to differentiate betweenligbilities
subject to redemption and the support provided by liquid assets. Neverthel ess,
asan dternativeto theseindicators, it calculates not the difference, but the
ratio between these two balance-sheet components. The SSLR isexpressed
asfollows:

(2) SSLR=(TO)/(FN +5%DPM)

where FN isto the net flow of paymentsthe bank isobliged to cover during
thefiveworking daysafter theindicator iscalculated, and DPM represents
short-term retail deposits.

Contrary to what the FS does, the FSA monitorsthisindicator daily for each
bank inthe system. In practice, each bank isrequired to report theva ueof its
SSLRtothe FSA onadaily basisand must keepit above 1. At thevery least,
this means the liquid portfolio must be equal to the expected maturity.
Furthermore, theflow of paymentsiscal culated for afive-day horizon, which
makes it possible to monitor developments in the institution’s liquidity
requirementsmoreclosdy, just asthe UL R explicitly indicateshow expected
maturity should be cal cul ated.

1V. REGULATORY PROPOSAL

Givenwhat hasbeen said up to now about the drawbacks of theliquidity gap
asatool for regulating liquidity risk and the advantages associated with the
two measuring i nstruments summarized earlier, this section proposesanew
method for measuring, monitoring and regulating liquidity risk. Liketheprevious
methods, the new proposal isbased on acontinuous effort to monitor the
ba ancesheetsof indiitutionsthat are supervised by theregulators. Thefollowing
liquidity-risk indicator (LRI) isproposed to do just that:

(3 LRI =FNC+ X%D - ALM

where FNC isthe net flow of paymentsof contractual origininahorizon of
five, thirty or ninety working days; D isthe volume of depositsreported by
theingtitution and ALM isthe portfolio of net liquid assets, caculatedtoinclude
market liquidity eements. Accordingly, if the LRI ispositive, theliquidity risk
ishigh, because the support provided by liquid assets does not cover the
ingtitution’sliquidity needs, onthe contrary, if the LRI isO or isnegative, the
liquidity risk islow. Thismethod represents an improvement on two fronts
associated with the drawbacks mentioned in relationto theliquidity gap. To
begin with, theindicator is step forward when it comes to measuring the
componentsthat comprisetheliquidity gap. Inthecaseof liabilities, itisbased
onthemethod usedin the United Kingdom (SSL R) to estimatethe component
susceptibleto redemption. Specifically, it impliescalculating the flow of
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payments stemming from contractual obligations (the nature of which
isnot uncertain), then arbitrarily adding an X percentage of the deposit
stock, which varies according to the L Rl measurement horizon® (these
two elements summarize the potential shortage an institution faces).
On the other hand, the ALM calculation differs from the methods
described earlier, inasmuch as assessment of the liquid portfolio
explicitly includesthe effect of market liquidity on the value of that
portfolio and, therefore, on the price it would fetch on the market. In
this sense, the ALM captures the actual size of the bank’s support,
which eventually would be used to pay what islacking in liquidity.

Inthisregard, onevariablethat hel psusto detect theimpact of market liquidity
onthepriceingtitutionsfaceisthediscount BR offers on domestic govern-
ment bondsin repo transactionswith financid indtitutions (haircut). Because
BRisthelender of |ast resort, the haircut istheworst discount aninstitution
would be prepared to accept on itsinvestment portfolio. Therefore, whenit
comesto liquidity risk, that portfolio does not haveto bevalued at market
prices, but at prices corrected by the haircut (P):

(4 P=P*(1-h)

wherePisthemarket priceand histhehaircut BR appliestotradablesecurities.

Becausethe net liquid assetsin the FSIiquidity gap include balance-sheet
positionsthat condtituteimmediateliquidity (e.g. availableand interbank funds),
theonly liquid assatsto va uatewhen considering market liquidity aretradable
securitiesand the net foreign currency position. Accordingly, inadditiontothe
aforementioned haircut on tradabl e securities, ahaircut hasto be calcul ated
for the net foreign currency position:

5) P_=P *(1-h)

whereP __isthemarket value of the net foreign-currency position®.

Therefore, thenet liquid-asset portfolioisvaued asfollows, according tothe
price ca culated with theforegoing expressions:

8 The shorter the time horizon, the larger the percentage (X) should be.

9  The Financial Stability Department is constructing the discount for foreign-currency positions.
VaR at one day for dollars and the use of implicit devaluation calculated by Market Devel opment
Department are the two proposals found in the study.



(6) ALM=P*IN+P_*PNME + (AL - IN - PNME)
where PNME isthe net foreign-currency position.

Inthisway, including the LRI when measuring liquidity risk overcomesthe
problemsencountered in ca culating theliquidity-gap components, and offers
abetter gpproximationtotherea impact of liquidity risk.

L ast but not least, the monitoring frequency isthe second front onwhich the
LRI congtitutesastep forward with respect to thetraditional measurement of
liquidity risk. Thefollowing section exploresthepractica requirementsinvolved
inputting thismethod into practice.

V. PUTTING THE REGULATORY SCHEME
INTO PRACTICE

LRI monitoring must bedaily. Assuch, it canfollow FSA operationd practices
closely. Insofar asinstitutions supply LRI figureson adaily basisand make
suretheindicator isequal to or lessthan zero, practical application requires
daily information from the balance sheets of indtitutionsthat are supervised by
the banking authority and information onthe haircutsused by BR.

Accordingtothe capital requirementsadopted by the Basel Committee, the
LRI calculation method described herein should be regarded asthe standard
method to which supervised institutions may adhere. However, they must be
alowed the possibility of designing their own LRI cal culation methods, parti-
cularly whenit comesto measuring expected maturity.

The FSwill haveto evaluate the relevance of the method each institution
choosesto determinetheliquidity-risk rateimplied by expected maturity.
Therefore, gpplication of thismethod, in practice, will demand agreat dedl of
supervisory capacity on the part of the FS. It isimportant to note that the
general form of the LRI would not vary from oneingtitution to another. In
other words, it demandsonly that the difference between itstwo components
beequal to or lessthan zero day after day. Still, the authorities must decide
whether ingtitutionswill haveto adhereto theca culation parametersestablished
by the FSor bedlowed to construct their own method for cal culating the LRI
components.

VI. CONCLUSIONS

Ingtituting an L RI-based regul atory schemerai sessevera additiona questions.
In practice, the schemebeing suggested i stantamount to imposing aliquidity
requirement onfinancia ingtitutions. In thissense, isequivaent towhat has
been donewiththeliquidity gap.
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Based on the experience of the Chilean financial system, the possibility of a
variationinLRI componentsaccording tothenatureof aninditution’sligbilities
isaninteresting suggestion. Particularly, the distinction between wholesale
andretail liabilitieswould help usdo abetter job of detecting the dynamicsof
therisk. Nevertheless, in Colombia, information of thissort islimited.

Anédement missing from the proposal outlined inthe previoussectionisthe
pendty ingtitutionswould facefor not keeping their LRI negative. The penaty
would haveto depend on the nature of the shock that resultsinaningtitution
being unableto comply with thisrequirement. The FSwould haveto analyze
and establish themeansfor ingtituting any such penalty.

TheFSasowill haveto design waysand meansto publicizeinformationon
theLRI position of ingtitutions. Appropriate circulation of such information
canreducefinancial panic when liquidity problemsin aninstitution do not
imply capita adequacy problems. However, themethod of dissemination must
be accompanied by afar broader strategy to divulge information on the

ingtitution’sfinancid Stuation™®.

1 The impact of market liquidity on institutions' risk position can be calculated by means other
than a haircut. One interesting alternative recently explored in literature is to include the
liquidity risk measurement when calculating capital requirements associated with market risks.
Specifically, calculating a liquidity value at risk (LVaR) that can be added to the values at risk
associated with the measurement of market risk is one option that can be explored (sees Hisata
and Yamai, 2000; Dowd, 2005, and Erwan, 2002).
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CREDIT SuPPLY DETERMINANTS

IN THE CoLoMBIAN FINANCIAL SECTOR

AndrésMurciaPabdn
José Hernan Pifieros Gordo’

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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The second period involvesthefinancia crisisin
thelate 1990s and early 2001, which wasmarked
by an abrupt drop in theloan portfolio to bel ow
thelevel registered at the start of 1994. During 40
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that lapse, the value of the portfolio accumulated
over aperiod of morethan four yearswasreduced
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| dentifying what determines credit supply in Co-
lombiais no simple task, particularly because * \/k\ A U Nm .
some factors might have had more of an impact " - v |,
than others at various stages during the period in
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credit supply. Financial intermediaries saw their
equity position (capital adequacy ratio) fal sharply
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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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to berationed, particularly duringthecrisis. Mgor 100

changesinthe TIB at the time were not absorbed o 1 1 1 1 1 1

by the interest rate on consumer loans. This 9l Jun93  Jun95  Jun97  Jun99  Jun0l  Jun-03  Jun-05
produced Sharp Varl atl ons | n the Spread Sel'l es. Total lending rate TIB Commercial Rate ——— Consumer Rate
FOI’ examp| e, theTl B rose by nearly 2,000 baSIS Source: Office of the National Superintendent of Financial Institutions, Banco de la Replblica

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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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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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

121



122

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

IMPULSE-RESPONSE FUNCTION
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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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SPATIAL COMPETITION IN

THE COLOMBIAN DEPOSIT MARKET
I

SandraRozo
Dairo Estrada’

l. INTRODUCTION

AsFreixasand Rochet (1997) mention, in perfect competition the optimal
choicefor banksisdetermined by the point where intermediation margins
are equal to operating costs. In this scenario, market equilibrium isnot
affected by abank’sactions. In contrast, when abank has market power,
it can affect prices, which will lead to higher lending ratesand lower deposit
rates. Inthisway, part of the consumer surplusis passed to the banks and
efficiency islost through areductioninthe volumetransacted on the market.
Therefore, regulationsto limit the creation, spread and use of market power
areentirely justified.

Nevertheless, the only guidesto implementing such regulationsin an ideal
way are the empirical studies of competition that describe the
characteristics of the relevant market, which iswhy they are soimportant.

In Colombia, existing empirical literature on the study of competitive
conditionsin the banking system has, by tradition, followed one of two
tendencies. Thefocusis either on price or volume to explain the way
banks behave, ignoring the possibility that banks might consider other
typesof strategic variables, or the market structureisinvariably analyzed
from a national standpoint, without asking if the conclusions for the
domestic market are applicable on aregional scale.

Thissummary outlinesacompetition oligopoly model wherebanksuse other
variables, besidesprice, to compete onthemarket. Specifically, therelevance
of geographic variables, such asthe number of branch offices, isanalyzed to
explain the strategic behavior of banksin Colombia. A two-stagemodel is

This document is a summary of "Multimarket Spatial Competition in the Colombian Deposit
Market" by Estrada and Rozo (2006). The opinions expressed herein imply no commitment on
the part of Banco de la Republica or its Board of Directors. Please contact the author for doubts
or clarification. E-mails: destrada@banrep.gov.co, srozovil @banrep.gov.co.
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suggested in this scenario, where banks sel ect the optimal interest rate
withwhich they will compete throughout the country during thefirst period.
Inthe second period, given that interest rate, they select the optimal number
of branch officesto be opened in each region.

The proposed model isintended to eval uate the extent of competitionin
Colombia’sregions and departments. More specifically, the working
hypothesis suggests that the aggregated measures used traditionally to
examine market power in Colombia leave aside certain regional and
departmental features. This can lead to erroneous conclusions. In other
words, analyzing the market structurein amore disaggregated way can
produce more precise results, thereby making it possibleto identify the
regions where anti-competitive pressures might occur that cannot be
detected at the aggregate level

II. THE MODEL

The model was devel oped pursuant to the approximations by Canhoto
(2004), and Freixas and Rochet (1997). In this context, a static partial
equilibrium oligopoly model was suggested where banks operatein the
securities, deposit and loan markets. Thereisproduct differentiationin
the deposit and loan market, but agreat deal of elasticity in substitution,
which meansthe bank’s demand for depositsand its supply of loansare
dependent on itsown interest rate and on the vector of therates charged
by its competitors. Moreover, thereis separability between theloan and
deposit markets, and banks are price-takersin the securities market.*

Themodel isexecuted in two periods throughout which the banks have
two strategic variables:. interest rates and the number of branch offices. In
this context, each bank choosestheinterest ratesthat maximizeitstarget
function in thefirst period, pursuant to aBertrand model .2 In the second
period, given the optimal rates selected during thefirst period, the bank
determinesthe optimal number of branch officesto be established in each
region. More specifically, each bank setsthe sameinterest ratefor all its
branch offices.?

1 The market separability assumption has been used widely in literature. For example, Chiappori,
Perez-Castrillo and Verdier (1993) and Barros (1997) used it to examine the deposit market.

2 The Bertrand model fits this scenario because, as mentioned by Chiappori, Perez-Castrillo and
Verdier (1993), prices should be regarded as the bank's primary means of competition.

8 In Colombia, each bank sets a benchmark rate for the deposit market nationwide. Each office
or branch may use that rate to establish one that is a bit different. However, there is no
information on these margins, which is why the rate is assumed to be the same throughout the
country.



A. FirsPeriod

Under the assumptionsnoted earlier, each bank choosestheinterest rate that
maximizesitsprofitsduring thefirst period. Theprofit function of bank i inthis
period would be provided by:

D m=r'+@@-p)+mp-r9D -C(D,L,S.,n)

whereL., S and D, represent, respectively, the amount of loans, the stock
of securitiesand the volume of depositsreceived by bank i; r istheinterest
ratein each market; p isthereserve requirement rate; misthereturn on
the amount inreserve; n isthe number of officesbank i hasthroughout
the country; and C, represents the cost function of bank i, where the
assumption of separability allowsfor the conclusion that variable costs
are al'so separablefor each activity.

The assumption of separability between the deposit and loan marketsalows
usto specify the supply of depositsfor bank i as:

@ D=D("r2)

wherer¢ isthevector of deposit rates set by rival banksinthe market and Z
representsthe other exogenous variablesthat affect the deposit supply for
bank i. Inthiscontext, the deposit supply for each bank isdetermined by the
interest ratesof dl itsriva banks. This, initself, isacomplicated problem. We
simplify it by using Canhoto’s method (2004), which replacesthe vector of
thecompetitors' interest rateswith aweighted average of thoserates, so that:

€ rf.*=z..! i
Ri j#i z D

T

*p
]

Given thisdefinition, theory saysthat the amount of deposits suppliedto
bank i by the public will increaseif itsown interest rate goes up, and will
declinewith areduction in the weighted average of itscompetitors’ rates.
Based on these specificationsfor the deposit supply and the profit function,
thefirst order condition for bank i with respect to theinterest rate would
begivenby:

-DA

4 rd= (rS (1-p)+mp- —aC‘ ©) )

ED)

where A can bewritten as;
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(6 GG 162G

or ¢
Inthisexpression, y= aTFfj representsthe firm's conjectural parameter,

whichisdefined asthe changein the other firms interest rates, anticipated
by firmi astheresponseto aninitial changeinitsown interest rate. As
illustrated by equations (4) and (5), ceteris paribus, the value of this
parameter definesif theinterest rates are higher or lower by determining
thevalue of A.Accordingly, in acompetitive market, one would expect
bank i to pay higher deposit ratesasaway of attracting more customers.
By the same token, in aless competitive market, the bank would be
expected to do just the opposite, given its market power. In thisway, y
allowsusto measure the amount of competition in the market by identify
theinterest rate value. More specifically, the case wherey= O represent
Nash equilibrium isascenario where the representative bank is not acting
in responseto the actions of itscompetitors. #If yisnegative, theinterest
ratewill be higher than when y= 0, in which case wewould find amore
competitive scenario than Nash equilibrium. If the opposite occurs, and y
ispositive and greater than 1, the deposit rate will belessthan when y=
0 and wewould find amore collusive scenario than Nash equilibrium.®
For the sake of simplicity, for y valuessuchas 0< y<1, wewill contrast
thevalue of theinterest rate for Nash equilibrium (y=0) with the value of
theinterest rate obtained with the estimated y value, and determine, on
the basis of that comparison, if the scenario ismore or less competitive
than Nash equilibrium.

or. 1 1
® 4 =( aD'_)

Although theloan market is not the target of thisstudy, it isimportant to
clarify that banks also choose their lending rate using a demand credit
functiongivenby:

(6) L =1L (ril’rRIi 'Wi)

wherew, representsthe exogenousvariablesthat affect the demand for credit
from banki.

4 In this scenario, given the strategies of their competitors, banks have no incentive to change
theirs.

5 It is important to spell out the difference between Nash equilibrium and competitive equilibrium.
The former is a situation where a set of strategies provide no incentive for any one bank to
change its strategies as long as the others do not change theirs. Competitive equilibrium
describes a vector of prices and quantities that empties out the market. Based on these definitions,
the conclusion is that the definition of Nash equilibrium is more consistent with existing
circumstances, bearing in mind that it allows for an imperfect result on competition.



B. SecondPeriod

Once each bank has set an optimal interest ratefor theentire country, it deci-
deson the optimal number of branch officesto be openedinregion k of the
geographic areain question.® The profit function for bank i inregionkis
provided by:

" == riI*Lik +(r(1-p) +mp- rid*)Dik - Cy (Lo Do S M)

ik? i
wherer!"and ré"represent the optimal interest rates sel ected by each bank
during thefirst period, and n, isthenumber of officesbanki hasinregionk.

Within aparticular region, wewould expect bankswith more officesto take
in more deposits, as thiswould make it easier for the public to conduct
transactionsor to withdraw fundsfrom the bank. In this sense, the deposit
supply for bank i would berelated positively to the number of branch offices
it has, and negatively to the number of branchesriva bankshave. Accordingly,
thedeposit supply would be estimated by:

@® D,=D(r*n,n,W)

ik? " -ik? i

whereW, representsthe exogenous variablesthat affect the deposit supply
for bank i inregion k. Thefirst order condition of bank i in region k with
respect to the number of officesisderived fromtheseequations. Itiswritten
&

) (rs (1-p)+mp- rid* . aCik(nik)) y= aCik(nlk)

on, an,

wherey can be expressed as:

_ aDik aDik an-ik — aDik aD"‘
(10) v = (anik) * (an-ik)( anik) B (anik) ’ ( an‘”‘) ’

Asinthefirst period, ¢ inthisexpression representsthe conjectura parameter
of bank i inregion k, which is defined in this period asthe change in the
number of branch offices operated by the competition, anticipated by firmi,
inresponseto aninitial changeinthenumber of itsown offices. If theva ue of
thisparameter isneutra (¢ =0), it would describe ascenario consistent with

6 Asillustrated later with the empirical application, the total geographic area is the country and
its regions, organized by departments.
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Nash equilibrium. A positivereading (¢ > 0) wouldindicatealesscompetitive
scenario than Nash equilibrium. As shown in equations (9) and (10), this
would indicate the representative bank can have higher marginal costs per
office. Negative values, in contrast, point to amore competitive scenario,
withalower marginal cost per office.

In short, themodel presented herein createstwo first order conditions, one
for each period. These two functions allow us to measure the extent of
competition among banksintheregionsand, in particular, toidentify theregions
wherethe bankshave market power by analyzing the value of parameter ¢.

I1l. EMPIRICAL APPLICATION
A. Functional Forms

Themodel isestimated in two stages, onefor each period. Theempirical
application for thefirst periodisquite similar to Canhoto’s (2004), where
specification of thedeposit supply and themarginal cost of depositsisgiven
by:

(1) Dy=a,+ar+ar,’+agdp+aemp +e

JdC(D)
(12) aD. =MC?=Db,+bw, +bwk +bD, +¢

where gdp isthe gross domestic product (GDP) of the entire geographic
areaanayzed,” empisthetotal number of employeesof bank i; wl and wk
represent the price per unit of |abor and per unit of physica capitd,, respectively,
ande and e represent theerror.® Theory says, ceterisparibus, that the deposit
supply of bank i would depend positively on theinterest rate and gdp. In
contrast, it would beinversely related to the averagerate of itsrivals. The
number of employees(emp) isan exogenousvariablethat controlsthe s ze of
the banksin the market and increaseswith the amount of depositsfromthe
public.® The suggestion isthat marginal costsare positively related to the
priceof capital and labor; therefore, onewould expect positivesignsfor a,
anda,. Thesignfor a, would depend of thereturnsof scalefor bank i.

Thefollowing equations are specified for the second period:

7 In this case, the area includes the entire country.
8 It is assumed the stochastic errors are distributed normally.

9  To overcome the industrial organization assumption that the marginal cost is not directly
identifiable in the firms' behavior, we will not estimate it independently (See Canhoto (2004)
and Bresnahan (1982).
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In the case of the regional deposit supply, theinterest rate selected by the
bank inthefirst periodisgiven by the optimal value sdected during that same
period. Accordingly, we expect ¢, to be positive, sincetheinterest rate should
berelevant for theregional level aswell. Also, asmentioned inthe previous
section, we expect the volume of depositsto increase with the number of
offices, and to decreaseif the bank’srivals open more officesin theregion.
Asinthefirg period, the GDPisincluded in the estimate, becauseit explains
animportant part of individua income and the performance of deposits. The
population/square kilometer variable wasincluded to control for regional
population density.

Thesamevariablesfromthefirst period wereincluded for thefunctional form
of theregiona margina costsof bank i, but for aregionad dimension. Therefore,
thesignsfor f, andf, are expected to be positive.

B. DataandEstimation

Thequarterly figuresused to estimatethemodel cover the period from January
1994 through September 2005. Thefrequency isquarterly.° The sample
includes 26 banks, which accounted for 94.4% of dl depositsinthe Colombian
banking system during the period in question.™

Themodel isestimated in two stages: onefor each period. The procedure
used in Canhoto (2004) was followed for each stage, where a pool is
constructed with the data.’? Aggregate datafor the entire country were used
for thefirst period, whiletwo estimates sere donefor the second: onefor
Colombia sregiona divisionand another for itspolitical division. Inthefirst
estimatefor the second period, the country wasdivided according tothefive
traditional geographic regions.* Two estimatesweredevel oped for theAndean

© |t was obtained from documents published by the Office of the National Superintendent of
Financial Institutions, the National Department of Planning (DNP) and Atlas Colombiano,
which is published by the Instituto Geogréfica Agustin Codazzi.

1 Proxy variables were constructed for the factor prices. Weights were constructed, then multiplied
by the national prices to obtain the regional prices. It is assumed the reserve requirement rate
is quite small; that is, m = 0.
The estimate was done with TSP 4.5.
Andean, Caribbean, Orinoquia, Pacific and Amazon.
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regionin particular: onethat included Bogota (Andean 1) and another that did
not (Andean 2). Finally, for the second estimate, the country was divided
according to the 32 departments, plusthe capitd city.

Inthefirst stage, equations (4) and (11) were estimated using with thefull
information maximum likelihood method (FIML)), replacing marginal cost
function (12) inthefirst order condition for theinterest rate. Using the same
method, equations (9) and (13) were estimated for each of theregionsand
departments, replacing margind cost function (14) inthefirst order condition
for thenumber of offices.

C. Reaults

The parameters obtained for thefirst period are statistically significant and
consistent with thetheory (Table 1). For the deposit supply, the coefficient
that accompaniesthebanks owninterest rateispositive, whilethe coefficient
that accompaniestheweighted averageinterest rate of itsrivalsisnegative.
Moreover, therel ation between deposit supply and grossdomestic product
ispositive, and the number of employees, whichwasused asaproxy of bank
size, showsthelargest bankshave alarger stock of deposits. Theresultsfor
themarginal cost function also are satisfactory, showing positivesignsfor b,
b, and b,.

For thisestimate, conjectural parameter rejected the existence of market power
inthe deposit market, asthe estimate for the coefficient islessthan zero.
Theseresultsare consistent with theempirical studiesby Estrada (2005) and
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ESTIMATE RESULTS FOR THE FIRST PERIOD

Coefficients Error P-value
a, 3.91E+08 4,79E+08 [0.414]
a, 1.62E+09 7.61E+08 [0.033]
a, -1.22E+10 1.03E+09 [0.000]
a, 55.8 200.602 [0.005]
a, 478833 21222.9 [0.000]
b, -0.99722 0.0892 [0.000]
b, 7.83E-03 1.76E-03 [0.000]
b, 0.016598 4,22E-03 [0.000]
b, 0.037086 4,21E-03 [0.000]
A -2.6108 0.395549 [0.000]

Source: célculos de los autores,



Salamanca (2005), which found evidence of a more competitive market
structurethan Nash equilibrium. 4

The second-period estimate, for which the country was divided into five
regions, did not show significant resultsfor Amazonasor Orinoquia. This
could beexplained by thesize of themarket and by the limited devel opment
of those regions. The others, however, did show significant parameters
with the expected signs.®® Asto the conjectural parameters(¢), all the
regions appeared to have competitive markets.'® The Caribbean region
had the lowest conjectural parameters (¢ =-1,023.81), followed by the
Pacific (¢ =-962.381) and Andeanregion 1 (¢ =-640.028).

For the more disaggregated estimate of the second period, when the country
wasdivided into 32 departments, plusthe capita city, the coefficientsfound
for Arauca, Casanare, Guainia, Choco, Guaviare, Quindio, Sucre, Tolima,
Vaupés, Meta, Huilaand Putumayo were not significant. For therest of the
departments, theconjectura parameter issgnificant and thesignsarecons gent
withthetheory. Inthisestimate, someareas show evidence of market power.
Specifically, wefound that Caqueta (¢ = 2,569), Cauca (¢ = 1,848) and
Nortede Santander (¢ = 793) aretheleast competitiveregionsof the country.

In short, athough the nationa deposit market wasfound to be competitive, a
more disaggregated analysisreveal ed the departments where banks have
market power. Hence, therecommendationisthat regulatory policiesbelaid
out carefully inloca marketsof thistype, soasto avoid more seriousproblems
and, if possible, toresolvethem.

Theseresults prove the market structurein extremely large marketsisnot
analyzed properly, becausetheresultsareoverly genera. Thiscanlead to
regulatory measuresthat are erroneous.

IV. CONCLUSIONS

In thisstudy, aspatial competition oligopoly model was devel oped where
banks compete with prices(interest rates) and geographic variables (number
of branch offices). Inthisscenario, each bank selectsthe optimal interest rate
inthefirst period. Inthe second period, depending onthat interest rate, each
bank selectsthe optimal number of branchesto be opened in each region.

¥ In international literature, Bikker and Haaf (2000) also found evidence of competitive behavior
in the deposit market for a group of European countries.

% There were some problems with the signs of the marginal cost coefficients. However, problems
with the incoherence of marginal cost coefficients are common in the literature on conjectural
parameters.

% Excluding Amazonas and Orinoquia, where the parameter is not significant.
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Two estimates were done for the second period. In one, the country was
divided by thefivetraditional regions. Inthe other, it wasdivided by the 32
departments, plusthecapita city.

The purpose of this study was to analyze competitive conditions in the
Colombian deposit market, based on a more disaggregated approach;
specifically, onedesigned to determineif theresultsobtained in thisestimate
arecong stent or not with those obtai ned when the national market isanalyzed
asawhole.

Theempirical resultsfor thefirst period suggest the national deposit market
hasamore comptitive structure than Nash equilibrium. The estimatefor the
second period, withthe country divided into thefivetraditiona regions, showed
the Caribbean, Pacific and Andean regions are competitive marketsaswell.
However, the estimatefor the second period, with the country wasdivided
by departments, identified three critical markets were banks have market
power: Caqueta, Caucaand Norte de Santander.

Accordingly, thesuggestionisthat regulatory policiesinthesegeographic areas
should be administered carefully to avoid more serious problems and, if
possible, to resolvethem. Theresultsa so show the market structureinlarger
marketsisanayzed in away that isfar too superficial. More disaggregated
resultsinclude certainregiond featuresthat alow for amorein-depth anaysis
of themarket. Specificaly, the conclusionisthat national resultsaretoo gene-
ral and can lead to erroneous regul atory measures.
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