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A NOTE TO OUR READERS

Asof thisedition, theFinancial Stability Report will be published
twice a year, in March and September, rather than July and
December, as was traditional. This will enable us to analyze the
behavior of financial agents at the close of the previous year (in
the case of the March edition) and at the end of thefirst half of the
current year (in the September edition). Another advantage of
the new scheduleisthe possibility of analyzing thetrend in varia-
blesthroughout the entire year.




EXECUTIVE
SUMMARY

Macroeconomic conditionsfavored solid growth inthefinancial system throughout 2005. Moreover,
the economic outl ook, both domestic and external , indicates this expansion could continue.

At December 2005, the country’ s credit institutionsreported real positive growthintheir two main
assets. On the one hand, loan portfolio growth was up by an annua rate of 11.3%, mainly dueto an
increase in the share of consumer credit. On the other, investments rose by 13%. Thisincreasein
financial activitieshasbeen consistent with appropriate of solvency levels.

As to sources of financing for credit ingtitutions, the rise in deposits has slowed, but increased
funding through the inter-bank market and repo operations offset thissituation. In addition, thecountry’s
financial entities continued to restructure their liabilities in the direction of less costly sources of
funding. This was evident in the declining share of certificates of deposit (CD) and the increased
growth in current accounts.

Households, where credit ingtitutionshave concentrated 26.7% of their total exposure, showed highly
favorableresults. The continued growth in househol d consumpti on wasthe main reason why, backed
by significant improvements on in the job market, such asless unemployment and stability in real
wages.

Thepositivesituationin the private sector, accompanied by more portfolio coverage and good asset
soundness on the part of financial institutions, suggests that credit risk, at |east for the time being,
does not pose a threat to the financial system. However, the continued momentum in consumer
credit, which saw 32% real annual growthin 2005, will haveto be carefully monitored. A prolonged
increaseinthisportfolio could extend to lower quality debtors. M oreover, increased borrowing makes
households more sensitiveto changesin the economy. Thisunderscorestheimportance of continuing
to design ways and means to measure, monitor and assess the credit risk posed by the consumer
loan portfolio. Thisshould be done through the credit-risk management system (CRM) operated by
the Colombian Superintendency of Financia Institutions.




Becauseinvestmentsaccount for agrowing share of assetsin thefinancial system, their valorization
alsorepresentsalarger shareof the system’ searnings. Thismakesfinancia institutionsmore sensitive
tointerest-rate changes. Hence, progresstowards market-risk measurement, regul ation and monitoring
isof vital importanceto the stahility of thefinancial system.
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l. MACROECONOMIC
ENVIRONMENT

A. EXTERNAL CONTEXT

Theassessment of theexternd contextispositivefor short-termfinancia stability.

Tobeginwith, world economic growth remains strong and isexpected to continue
thistrend during 2006, propelled by the prosperity of China’ seconomy and, toa
lesser extent, by economic recovery in Japan and the European Union (Table
1). Forecastsindicate that the United States economy, which purchased 40% of
all Colombian exportsinthelast quarter of 2005, will continueto grow, primarily
because of larger capita investments. Thissuggests output in the United States
will remain aboveitspotential level during 2006.

Secondly, real interest ratesin the United Statesand the European Union remain
low, but are expected to move gradually towardstheir normal levels. Theimpact
on liquidity would be moderate, as this increase has been aready taken into
account. Inflationary pressures and the trend in housing prices will determine
the gradual pace at which interest rates are adjusted by the European Central
Bank (ECB) and the United States Federal Reserve Bank (the Fed). However,
theforecastsindicate that both, the Fed and the ECB, will continue their rate-
hike policy throughout the year.

Theoutlook on the debt market for emerging economiesremainshealthy. Sofar
thisyear, these countries have seen their risk premiumsdecling'. Thisismainly
explained as noted (Graph 1) in the previous edition of the Financial Sability
Report, low by international interest ratesand high liquidity.

1 Standard & Poor’s even changed their rating of Colombia’'s sovereign debt, which is now
positive.



CHANGES IN THE GROWTH FORECASTS FOR COLOMBIA'S MAIN TRADING PARTNERS

(PERCENTAGE)

2004 Forecast for 2005, at: Forecast for 2006, at:
Actual Jan-06 Feb-06 Jan-06 Feb-06
Main Partners
United States 4.4 3.6 3.6 3.4 3.4
Ecuador 6.9 3.0 2.8 3.3 3.1
Venezuela 17.3 9.1 9.4 6.4 6.2
Others
Euro Zone 1.8 1.4 1.4 2.1 2.1
Japan 2.6 2.4 2.4 2.0 2.2
China 9.5 9.3 9.3 8.5 8.7
Peru 4.8 5.8 6.1 4.8 4.9
Mexico 4.4 3.0 3.1 3.5 3.5
Chile 6.1 5.9 5.9 5.5 5.5
Argentina 9.0 8.7 8.9 5.9 6.2
Brazil 4.9 2.5 2.5 3.4 3.4
Bolivia 3.6 3.4 3.7 3.4 2.9
Developed Countries 3.9 3.2 3.2 3.1 3.1
Developing Countries 10.7 6.1 6.3 5.0 4.8
Total Trading Partners (*) 5.8 4 4.3 3.5 3.5

(*) Balance of payments calculated according to non-traditional exports.

Source: Datastream-Consensus.
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Real housing pricesin anumber of countriesover the
world have increased considerably since the mid-
nineties (Graph 2), and this has begun to alert monetary authorities.

The trend in housing prices in the United States (USA) has eased in recent
months, but remains on aupward coursein other countries. Thisposesalatent



risk. If thistrend continues, it will createinflationary

pressures that will lead to higher external interest
rates. For Colombia, therisk lieswithinthepossibility
that higher interest rates will reverse capital flows, (1997=100)
thereby reducing domestic liquidity. ®

GROWTH IN HOUSING INDEXES

250
On the other hand, the sharp increase in the U.S.
current account deficit in recent years has become a
cause for concern (Graph 3). However, the fore- 150
casts’ indicate it should remain stable during 2006
and 2007 (-6.5% and -6.1% of GDP, respectively).
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A quick correction in thistendency representsarisk o . . . . . . .
to the Colombian financial sector. If the deficit loo7 1998 1999 2000 2001 2°°ZSNed 2003 S‘med . 2005
. . . . nglan ——Span  ----o- orwi len nited States
continues to rise, it could begin to exert pressure Eralend o oy
towards depreciation of thedollar and areductionin O (O b o Lo o Ny y e S 2 oS
U.S. externa demand. In the end, this could affect
Colombian exports and investments denominated in
dollars. US CURRENT ACCOUNT DEFICIT
. . . . . . (GDP Percentage)
Finally, thesharpriseinoil pricessince 1999 (Graph 10
4) could bring upward pressureto bear oninflation, 00
causing interest rates to rise. 10
-20
Nonethel ess, theforecastsare positivein that oil price 20
isexpected to be US$60.1/barrel by theend of 2006 40
and US$57/barrel by the end of 2007. An additional 50
indicator of these forecastsisthetrend in the price 60
of futuresat December 2006, which showed relative 20
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B. THE DOMESTIC CONTEXT
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Giventhetrend in the domestic economy during the
third quarter of 2005 and the outlook for thelast six
months of the year, the current domestic context is

0.0
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2 The forecasts are from the Datastream Consensus. (*) West Texas Intermediate Crude.
Source: Datastream.
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OIL FUTURES

AT DECEMBER 2006

(Dollars/Barrel)

75

70

65

60

55

Source: Bloomberg.

generally positive for financial market

development. Economic growth was especially
dynamic in thethird quarter of 2005, prompting a
5.1% increasein the nation’ s economy during the
first nine months of the year. Not since the mid-

nineties had the economy grown as much. This
was possible, thanks to favorable domestic and
external conditionsin 2005.

The domestic outlook was marked by
improvements on the job market and by high
monetary liquidity consistent with the inflation
target. Also, the increase in domestic demand

Oct-05

Nov-05

Dec-05

during the third quarter of 2005 exceeded GDP
and its historic average (10.33%). This was
primarily dueto household consumption (5.21%)
and to gross capital formation (32.47%). In parti-
cular, households returned to the durable-goods-consumption levels
maintained prior to the crisisin the late nineties, and the good performan-
cein gross capital formation was marked by moreinvestment in machinery
and equipment.

Feb-06 Mar-06

Inthe external sector, although high economic growth ratesfor Colombia’'s
major trading partners moderately boosted national exportsduring thefirst
three quarters of 2005 (8.44%), the rise in imports was far greater
(25.34%). However, this deficit was more than offset by the sharp increase
inforeign direct investment (from US$2,395 million (m) in thefirst nine
months of 2004 to US$3,330 m during the same period in 2005). The
increase in current transfers (US$2,588 m to US$2,850 m) and in non-
financial service exports (US$1,585 m to US$1,810 m) was a contributing
factor aswell.

As mentioned in the last edition of the Financial Stability Report, the
forecast for economic growth in the fourth quarter of 2005is4.4%. This
would imply 4.9% annual growth, backed again by the non-tradabl e sec-
tor (4.9%), although less so than in the third quarter of that year (7.0%).
Thefourth quarter ended with excellent resultsfor inflation, with the target
proposed by the Central Bank having been met (4.85%).

The forecasts indicate the economy will continue to grow at a good pace
during 2006 (4.4%), propelled by increased household spending (5.5%)
and investment (15.4%). Nevertheless, abit of aslowdown isexpected in
2007 (3.9%).



The positive trend in recent economic performance will have to be
monitored closely. The current scenario could result in inflationary
pressures due to the growth in aggregate demand. A rise in interest rates
is one likely consequence of this situation and represents the potential
materialization of the risksthat now facethefinancial system. Theserisks
are examined in detail throughout the present report 3.

3

As is illustrated later in this report, the market risk (associated with potential losses to the
system in the event of unfavorable movement in the market value of its investments) is now
the major threat to the financial system.



[I. FINANCIAL
SYSTEM

A. CREDIT INSTITUTIONS

Theindicatorsfor credit institutions are analyzed in this section to determine
how these entities have performed as of late. A special segment isincluded at
theend to analyzetherecent trend in theseingtitutions, compared to the situation
inother Latin American countries.

The present section isdivided into five parts. Thefirst contains a performance
analysis of the main items credit institutions have on their balance sheets. The
second discusses exposure to the main debtors (i.e. households, the govern-
ment and the corporate sector). The third and fourth parts focus respectively
on an analysis of loan portfolio quality and coverage, and the profitability of
financial intermediation activities. Lastly, thereisabrief account of thetrendin
theinterest spreads charged by financial intermediaries.

1. Main Balance-sheet Accounts of Credit Institutions
a. Asset Positions

At the end of 2005, the credit institutions operating in Colombiareported
COP$134.9 trillion (t) in total assets. This represents 12% real growthin
total assetsduring theyear, whichisnearly the sameasin 2004. Asillustrated
in Graph 6, the asset growth rate stabilized at around 11% during 2005.

The growth in total assets reflects the tendency in their two most
representative components: loan and investment portfolios. The grossloan



portfolio increased by 11.3% inreal termsduring
2005 and was slightly above COP$77 t at the end

of the year, which is two percentage points (pp) ASSETS OF CREDIT ESTABLISHMENTS

more than the increase noted in the last edition of (Tilions of Decermber 2005 COP) (Percentage)
the Financial Stability Report. A quick look at the 10 150
trend in the different types of portfolios can shed ; oo
light on this slight accel eration. =0

5.0

120

AsGraph 7 illustrates, the consumer loan portfolio 00

continued to grow, pursuing what is about to 10

become a two-year trend. The real increase in 50
consumer loans during 2005 was 31.9%, whichis 100 100
seven pp more than in 2004. Also, by the end of

2005, the consumer loan portfolio (COP$17.81) 0 o oo Deor e e
accounted for 23.1% of thetotal loan portfolio. As Vate —— Redl growth (right scale)

in the last edition of thisreport, we want to stress
that therisk associated with thistype of credit must

Source: Colombian Superintendent of Fin. Institutions. Calculations by Banco de laReptiblica

be monitored closely. The vigorous growth in con-
sumer loans could extend to low quality borrowers.
Moreover, the consumer loan portfolio lacks SEAL ANNUAL GROWTH IN THE GROSS LoAN
sufficient collateral. Eventually, this could placethe
financial stability of credit institutions at risk, par- (Percentage)
ticularly in the event of a negative shock to the ©
solvency of householdsthat might underminetheir ®
creditworthiness'. 2
10
On the other hand, the pace of the decline in the 0
mortgage portfolio slowed dramatically in recent 10
months, indicating that obstacles to mortgage 2
growth appear to be disappearing gradually. During
2005, the mortgage portfolio experienced a real I

decline of 8.3%, which isarelativeimprovement Dec-95 Dec-o7 Dec-99 Dec-01 Dec-03 Dec-05
compared to 2004 (whenthereductionwas30.2%). i e orge i snzsions commaed

Thisrecovery came primarily in the last months of
2005. The real annual decline at September was
23.5%, which isfifteen basis points more than in August of that year®.

Consumer ~ --o-e- Tota

Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.

Theoutlook for the commercial portfolioisnot aspositive. During the course
of 2005, loans of thistypeincreased at areal rate of 6.3%, whichisalmost
two pointslessthanin2004. Unlikethe consumer and mortgageloan portfolios,

4 Credit card debt has the least collateral. At December, it accounted for 21.2% of all consumer
loans extended by credit establishments.

5 According to data published by the Institute of Savings and Loan Associations (ICAV), disbursements
on mortgage loans were up by 19.7% in rea terms during 2005.



GROSS LOAN PORTFOLIO OF CREDIT
ESTABLISHMENTS

(GDP Percentage)
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Source: Superintendent of Financial Institutionsin Colombiaand DANE. Calculations by Banco
de la Reptblica

TOTAL INVESTMENT PORTFOLIO HELD
BY CREDIT ESTABLISHMENTS

(Trillions of December 2005 pesos)
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Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.

b. Liabilities

therate of growth inthe commercial loan portfolio
has declined gradually since March 2005. As
suggested in the last edition of the Financial
Stability Report, this might be an indication that
companies are continuing to use their own
resourcesto finance productive activities®. At the
same time, the increase in micro-credit, although
high (42% in 2005), has slowed since July 2005
(when it was 63.1%)".

Inillustrating the scope of theloan portfoliosheld
by credit institutions, Graph 8 shows how each has
developed as a percentage of GDP. For example,
in the past three years, the consumer loan portfolio
has almost doubled in value as a share of GDP,
going from 3.6% in mid-2002 to almost 6% at the
end of 2005. The commercial loan portfolio has
remained stable at around 15%, whilethe mortgage
portfolio, asashare of GDP, hasbeenlosing ground
since mid-1998 and now accountsfor onefiftieth
of output. Therefore, the slight increase in the to-
tal loan portfolio as a share of GDP is explained
by the trend in consumer loans. However, the
growthintotal loansisfar fromthelevelsobserved
prior tothecrisisin 1998-1999.

Theinvestmentsportfolio held by credit ingtitutions
came to COP$43.9t at the end of 2005, which is
13% more—inreal terms— than at the end of 2004
(Graph 9). As the graph suggests, the growth in
investments during the past two years has stabilized
at around 15%, in real terms. The share of credit
institutions' total assets that pertain to the gross
portfolio and investments remained stabl ethroughout
2005, at around 51% and 32%, respectively.

Unlike total assets, the growth rate in deposit-taking on the part of credit
institutions declined during thefinal months of 2005. Thisitem accountsfor

5 No closing information on companies at December 2005 is available. The information that
suggests this trend can be found in the December 2005 edition of this report, based on closing

figures at September 2005.

7 By the end of 2005, the micro-credit loan portfolio accounted for 1.6% of the total loan
portfolio held by credit establishments. Consequently, its high growth rate is not as much a cause
for concern as the consumer loan portfolio.

20



79% of total liabilitiesand cameto COP$93.6t by
the end of the year. Moreover, 2005 witnessed a
real increase of 11.9%, asillustrated in Graph 10.

According to the graph, this figure is four points
below the onereported in 2004 and six pointsless
than the figure at October 2005. This denotes a
slowdown in deposit-taking during thefinal months
of the year. However, the increased use of repos
and inter-bank funds made up for the slack®.

The slowdown in deposits is explained primarily
by less growth in savings deposits. Towards the
end of 2005, these accounted for 43% of total
deposits(three pointslessthanin April 2005, which
was the recent high). In real terms, theincreasein
savings depositswent from 31% in October to 19%
in December (Graph 11).

In 2005, therate of CD growth was slightly above
2%, afifth of what it was in 2004. However, the
increase in these certificates stabilized at around
3% during the final months of 2005 and, in Nov-
ember and December, their share of deposits (29%)
ceased to decline. In short, efforts to substitute
sources of funding continue, backed this time by
the good performance in checking accounts, which
increased by 12.1% during 2005. This is almost
three points more than the year before. More
expensive sources of funding, such as time
certificates of deposit, are being exchanged for the
least expensive sources, such as savings and
checking accounts.

DEPOSIT-TAKING BY CREDIT ESTABLISHMENTS

(Trillions of December 2005 pesos) (Percentage)
95 200
:
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Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.

REAL ANNUAL GROWTH IN DEPOSIT-TAKING BY
CREDIT ESTABLISHMENTS,
PER TYPE OF DEPOSIT

(Percentage)
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Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica

2. Credit Institutions Exposure to their Main Debtors

Table 2 summarizes the tendency in credit institutions’ exposure to their
main debtors during 2005. At December of that year, this exposure was

8 During the period from December 2004 to December 2005, liability positions on the inter-bank
market were up by 7%. This performance was concentrated during the last month of the year,
when these positions grew by more than 200%, suggesting somewhat of a seasonal phenomenon.



CREDIT ESTABLISHMENTS' EXPOSURE TO THEIR MAJOR DEBTORS

Type Dec-04 Dec-05 Real Annual
Growth
Trillions of Dec. Share Trillions of Dec. Share (Per centage)
2005 COP (%) 2005 COP (%)
Public Sector
Loan Portfolio 4.72 5.2 4.31 4.2 (8.8)
Securities 25.58 28.2 30.27 29.7 18.4
Total 30.30 33.4 34.58 34.0 141
Private Corporate Sector
Loan Portfolio 36.08 39.7 39.38 38.7 9.1
Securities 0.42 0.5 0.67 0.7 58.0
Total 36.51 40.2 40.05 39.3 9.7
Household Sector
Loan Portfolio 20.99 23.1 24.69 24.2 17.6
Consumer Loans 13.57 14.9 17.89 17.6 31.9
Mortgage Loans 7.43 8.2 6.80 6.7 (8.4)
Securitizations 2.99 3.3 2.50 2.5 (16.3)
Total 23.98 26.4 27.19 26.7 13.4
Total Exposed Amount 90.79 100.0 101.83 100.0 12.2

Exposed Amount/Assets
(Per centage) 75.4 75.5

Source: Colombian Superintendent of Fin. Institutions. Calculations by Banco de la Replblica

equal to COP$101,83 t, accounting for 75.5% of their assets and 12.2%
real growth during the year. Both the exposure/asset ratio and the growth
rate remained near the levels seen at the end of 2004.

Each debtor’s share of the total exposure remained virtually unchanged
throughout 2005. However, among househol ds, consumer loans continueto
gainimportance over mortgageloans, as described inthelast edition of the
Financial Stability Report. Once again, there was considerablereal growth
in the consumer loan portfolio (31.9%), whichwas 2.3 pp abovetherate at
October. The share of exposure originating with the consumer |oan portfolio
increased by 3 pp during 2005 (from 14.9% to 17.6%).

Exposure to the other two debtors; that is, the private corporate sector and
the public sector, saw a real increase similar to the rate at October 2005,
although with adlight risein the case of the former and asmall reduction with
respect to the latter®. The added increase in exposure to the private corporate

9 The reference to October 2005 is the result of a comparison to what was summarized in the
December 2005 edition of the Financial Stability Report.
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sector was due to more growth in securities (58%).

In the case of the public sector, a sharp drop in the
loan portfolio (-8.8%) influenced the slowdownin

PORTFOLIO QUALITY INDEX BY TYPE OF CREDIT

exposure growth. The exposure of credit establish- (Percentage)
ment to public debt paper was up by 18.4%in 2005, 00
but the share remained virtually unchanged. 250

20.0

15.0

10.0

3.  Portfolio Quality and Coverage 50
0.0 1 1 1 1 1 1 ) 1 )
Graph 12 shows the recent trend in the portfolio Dec:97 Dec-98 Dec Dec00 Dec0l Dec02 Dec03 DecO4  DecOS
Lo Loy Mortgage  =+""+* C ial C Micro-credit ----+- Total
quality index (PQI), whichisthe overdue/grossloan e e o ot
portfolio ratiO. TOWardS the end Of 2005 as Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica

illustrated, the PQI recovered its downward trend
for al types of portfolios analyzed and even witnessed historic lows for
each of them.

Theindex for thetotal portfolio was 2.6%, which isdlightly below thefigure
registered at the end of 2004 (3.2%). Moreover, the PQI for the different
types of portfolios continued to converge towardsacommon level. For the
commercial portfolio, whichisusually the lowest of all those analyzed, it
declined slightly from 1.7% to 1.5% during the period between December
2004 and the same month in 2005.

At December 2005, the mortgage PQI, which is normally higher than that
of other portfolios, experienced an abrupt two pp declineto 6% (alevel not
seen since June 1997). Thisreduction wasduelargely to thethird purchase
of overdue mortgage portfolio securities (TECH) on December 15, 2005
for an amount closeto COP$110 billion (b).

Following the deterioration witnessed in September-October 2005, the con-
sumer loan PQI dropped by one pp during the period from October to
December of that year. Despite the good performance of thisindicator, plus
apositivefinancial situation at the household level (summarized later inthis
report), it isimportant to reiterate the need to take precautions in view of
the high growth seeninloan portfolios of thistype, for the reasons mentioned
earlier. Continuous monitoring of elementsthat can have anegativeimpact
on household solvency is crucial. Therefore, from the standpoint of
regulations, thistrend should prompt the design and initiation of mechanisms
within the credit-risk management system (SARC) to adequately assess
and monitor the credit risk posed by the consumer loan portfolio and its
relationship to the economic cycle.
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The positive PQI is accompanied by more coverage
for theriskiest portfolio, asillustrated in Graph 13.
Both these factors add to the financial stability of

COVERAGE: PROVISIONS/RISKY LOAN PORTFOLIO

(Percentage) creditingtitutions. By December 2005, thefinancial
650 system’ sreserves amounted to 52.66% of therisky
loan portfolio, which is 6 pp more than the
550 percentage reported a year earlier’®. All credit
establishment (foreign, national, public and private)
450 share this increase in provisions. At December,
their coverage levelsamounted to 60.6%, 51.2%,
50 49.4% and 53.1%, in that order. Asillustrated in
the graph, the increase in provisions during
o . . . . . . . December has become a normal event in recent
Jan-02  W-02  Jn03 03 Jn04 Jul-04 Jan-05 WI-05 Jan-0€ years. However, therisein 2005 was particularly
------ Cr(.adit Establishments _ mblvic ---- - Private Iarge.
National ——— Foreign
Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.
RETURN OF ASSET 4. Earnings, Profitability and Solvency
(Percentage)
40 Thecredit institutions reported COP$3.42 t in ac-

cumulated profitsfor 2005, whichis20.8% more
than the amount registered the year before.
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Despite good performance in terms of profits,
credit institutions have seen their return on asset
(ROA) declineslightly, following arecent high of
3.02% in September 2005. Asillustrated in Graph
14, the indicator was 2.8% at the end of the year,

-2.0

-4.0

-6.0

Dec-95 Dec-97 Dec-99 Dec-01 Dec-03 Dec-05 which is marginally above the rate at December
T Credit Bsablishments - Foreign ~ Nationd 2004 and quite close to recent historic highs.
Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica. FOI’ei gn and naI| Onal Credit |nSt|tUt| ons Share the

recent decline in ROA. At December, their res-
pectiveindicators were 1.74% and 3.01%.

Conclusionson the stability of thefinancial system can be obtained froma
detailed analysis of the sources of incomefor credit institutions. Graph 15
showsthetrend in the share of total income pertaining to earnings on interest
(i.e. income on loan portfolios), earnings from commissions and earnings

©  The risk portfolio pertains to the sum of type B, C, D and E portfolios. See Circular 11 published
in 2002 by the Colombian Banking Authority.
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from investment portfolio valuation changes!:.
According to the graph, commissions have
increased gradually asashare of total income since
1999 and account for almost 10% at present. Even
more relevant is the steady rise in the share of
income from valuation changes of investment
portfolio asof 1997, which accounted for afourth
of total income at the close of 2005'2. The share of
income from interest had declined to 55.5% of to-
tal income at December 2005. Thiswasdueto the
drop ininterest rates and to the fact that the loan
portfolio now accountsfor asmaller share of total
assets.

These changes in the make-up of income earned
by credit institutions offer adifferent view of the
market risk facing the system. Income from
investment portfolio valuation changesisduetofa-
vorable interest ratesin recent years. However, if
this context were to reverse itself, some of the
income perceived by credit institutions could be
jeopardized.

Therecent trendin credit institutions' solvency ratio
isshown in Graph 16. For these institutions as a
whole, the past year witnessed a slight declinein
the solvency ratio from 13.6% in December 2004
to 13.5% ayear later. The downturn thisindicator
experienced up until October cameto ahalt at the
close of 2005. In the case of private institutions,
the trend was similar. Public intermediaries
saw their solvency ratio go from 12.4%1t0 13.2%
during the year. In every case, the ratio exceeded
the average for the period registered in the graph
(13%.)

COMPOSITION OF CREDIT
ESTABLISHMENTS' INCOME

(Percentage) (Percentage)
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In short, an analysis of the solvency ratio points to the same conclusion
noted in thelast edition of theFinancial Stability Report: credit institutions

L Income from interest includes income from adjustment for currency devaluation (indexation).
These earnings, as well as income from investment valuation changes, must be divided by total
income, not by annualized returns. This last aternative leads to inaccuracies when interpreting
the information, as it is impossible to separate disbursements for interest from disbursements

for the valuation changes of investments.

2 Specifically, COP$22 out of every COP$100 perceived by credit establishments come from

investment portfolio valuation changes.
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EX ANTE INTERMEDIATION MARGIN
UsING THE CD RATE

(Percentage)

easily surpass the requirements set by the Colombian Superintendent of
Financial Institutions. Thisiswhy capital poses no constraint to growthin
theactivities of financial intermediaries.

5. Intermediation Margins

Asindicated in the last edition of this report, the strong growth in consumer
credit has been accompanied by a reduction in interest rates on new loans,
which could denotethe existence of increased competition among thefinancia
intermediariesin thismarket. Thistendency wasreflected in the ex antemargin
on credit of thistype, which went from 16.0% at December 2004 to 15.4% at
December 2005 (Graph 17)%. Intermsof theintermediation margin, although
the deposit rate on CDs dropped by almost 80 basis
points (bp) during that period, thereduction of nearly

145 bp in the consumer credit rate more than
compensates for the lower deposit rate.

The ex ante margin on other types of loans has

24.0

20.0

16.0

120

8.0

4.0

0.0 .

remained relatively stable, athough thereare signsof
amoderate and sustained reduction intheinterest rate
margin onthecommercia portfolio asof August 2005:
nearly 60 bp compared to December of the sameyear
(Graph 17). However, the consolidated ex antemargin
for the entire system exhibited a moderate upward
trend as of mid-2004, suggesting therelative share of
consumer credit in total disbursements has been
increasing. This, inturn, haselevated thetotal margin,

Dec-00 Dec-01

Tota

Dec-03 Dec-04 Dec-05

dueto higher interest rates on loans of thistype.

Commercial

Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.

EX POST INTERMEDIATION MARGIN

(Percentage)
40.0

In the last two years, the ex post margin remained
relatively unchanged at around 9% (Graph 18).

Thereason is the recent stability in implicit deposit
and lending rates at around 6% and 15%, respectively.

30.0

20.0

10.0

00

B The ex ante margin is the difference between the marginal
lending rates intermediaries charge for each of these types of
credit and the deposit rate paid on time certificates.

¥ The ex post margin is caculated as the difference between the

implicit lending rate and the implicit deposit rate. The former
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Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.
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includes income from interest, commissions and adjustment
for monetary devaluation, as a respective share of the
performing loan portfolio. The latter includes outlays for
interest as a percentage of costly liabilities.



INTERNATIONAL INDICATORS

Several of the principal indicators for the banking system in Colombia and other Latin
American countries' are examined in this section to determine how the efficiency,
profitability and portfolio quality of our system compares in light of international
standards.

The general profile of the banking systems in Latin America is not much different from
last year. However, there have been changes in certain trends, which are important to
point out.

The credit portfolio continues to expand in every country, but its real growth has slowed
in Mexico, where it is the lowest, and in Venezuela, where this indicator reflects a
change in tendency despite added growth (50.7% real growth at December 2005) (Graph
B1.1).

GRAPH B1.1
REAL ANNUAL GROSS PORTFOLIO GROWTH

(Percentage) (Percentage)
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Source: Banking authorities in each country, Banco Central Do Brasil and calculations by
Banco de la Republica.

The strong portfolio growth in Peru is also important. After negative rates since 1999, it
is now at real levels around 20%, second only to Venezuela, while Brazil, Chile and
Colombia have converged at similar growth rates since 2005.

' The countries included are Brazil, Chile, Mexico, Peru and Venezuela.
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This increase has been accompanied by a steady improvement in portfolio quality, with
the exception of Brazil (Graph B1.2). Venezuela has the lowest indicator, even more so
than Chile, which always had the lowest total loans ratio. The improvement in
Venezuela’s indicator is due primarily to good loan portfolio growth. The non performing
loans portfolio in Venezuela did decline, but by a much lesser proportion. In spite of
continuing to register an increasingly lower indicator, Colombia has the second highest
value of the countries in the sample, second only to Brazil.

GRAPH B1.2
PORTFOLIO QUALITY:OVERDUE/GROSS

(Percentage)
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Source: Banking authorities in each country, Banco Central Do Brasil and calculations by
Banco de la Republica.

The asset profitability of Latin America’s banking systems averaged about 2.14% at
December 2005 (Graph B1.3). This indicator was up slightly during the past year in
Colombia, Brazil, Peru and Mexico, but declined during the last quarter in Colombia
and Venezuela. Nevertheless, these are the only two countries with above-average
profitability.

Like asset profitability, the efficiency indicator remained relatively stable. The Venezuelan
banking system has the highest level of inefficiency, with an administrative and labor
expense ratio above 6%. This might be associated with the higher portfolio levels
observed in that country, which require more labor costs to manage. It at December
2005, the average efficiency indicator for all the countries in the sample was 4.65%.
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GRAPH B1.3
ASSET PROFITABILITY: NET PROFIT/ASSET

(Percentage)
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Banco de la Republica.

Finally, the change in the intermediation margin? shows a decline for Venezuela, which
was 2 pp above Colombia at December 2004 and, a year later, 28 pb below (Craph
B1.4). This was due to less of a margin in Venezuela and to the fact that this variable in
Colombia has been on the rise since 2001. At December 2005, it was above the average
for these countries, which has been declining since mid-2003.

GRAPH B1.4
INTERMEDIATION MARGIN WITH EX POST RATES

(Percentage)
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Source: Banking authorities in each country, Banco Central Do Brasil and calculations by
Banco de la Republica.

The intermediation margin is calculated as the difference between the ex post lending and deposit rates in banking
systems. The lending rate is the ratio of income from interest to the portfolio; the deposit rate is the ratio of outlays for
interest to deposits.
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In conclusion, the past year saw no major changes for the banking systems in the countries
analyzed. Growth in credit remains favorable, associated with lower non performing
loans portfolio rates. Efficiency levels also have remained stable, as have profitability
levels, while intermediation margins have declined, on average. However, the change
in the upward trend in credit in Venezuela and the relatively high levels of inefficiency in
that country are factors of interest.
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B. NON-BANK FINANCIAL INSTITUTIONS

Thefinancial investmentsand thefinancial risksto which non-bank financial
institutions (NBFI) in Colombiaare exposed are analyzed in thissection. This
group includes pension-fund managers (AFP' s), life insurance companies
(LI1C), general insurance companies (GIC) and special and ordinary mutual
fund portfolios (SMF and OMF) managed by trust companies.

Theinvestment portfolio of theseinstitutionsaccountsfor nearly 25% of GDP
and isgrowing at real annual rates above 30%. | nvestment decisions by non-
bank financial institutions can affect lending termsfor credit customersand
for financial entities. Thisis because of the size of their portfolios and the
pace at which they have grown. Theseinstitutionsa so manage alarge portion
of household savings, particularly the AFP's and the trust companies.
Consequently, the analyze of their performanceisvery important to financial
dability.

1. Pension Fund Managers (AFP’'s)
a. Portfolio Growth

The AFP’ sportfolio amounted to COP$45.99t at November 2005, whichis
equivalent to 33.55% real annual growth. Thissignificant momentumwasa
common feature of thefive yearsprior to that date. Thesefunds practically
doubled in size during that period, which means they are becoming
increasingly important to the financial system and to the markets where



SIZE OF THE PORTFOLIO MANAGED BY AFPIS
(TRILLIONS OF NOVEMBER 2005 COP)

Pensions Severance

Mandatory Voluntary

Total

Real Annual
Growth
(percentage)

Dec-01 14.32 2.38 2.68
Dec-02 18.45 3.49 2.84
Dec-03 22.49 4.17 3.03
Dec-04 27.71 4.71 3.28
Nov-05 35.47 6.83 3.69

19.38
24.78
29.69
35.70
45.99

26.13
27.88
19.80
20.26
33.55

Source: Colombian Superintendent of Fin. Institutions. Calculations by Banco de la Republica.

their investments are concentrated. Table 3 shows the size of the funds
managed by AFP’ sin the last five years and their real rate of growth.

Thismomentum isexplained largely by theincreasein the number of active
affiliates and by high profits on the investments made by these funds. First
of all, the number of active affiliates™® increased by 12.1% yr./yr. (year by
year), amounting to nearly 338,000 new active members. Secondly, high
profitability has been common feature of the pension funds. Their accumu-
lated profitability during the three previousyears cameto 19.43%, whichis
5.42 pp above minimum required profitability. At the individual level,
profitability rangesfrom 18.18% (4.17 pp above the minimum) to 22.03%.
During thelast five years, none of the funds obtai ned an accumulated annual
profitability of lessthan 14%.

Theaccelerated growth in the AFP sportfolio could have major implications
for the markets where these investments are
concentrated. For example, Graph 19 shows the

growing AFP’ sshare of the public-debt securities
market. At the end of 2005, 16.5% of all
outstanding TES were held by AFP’s. At (Percentage of all outstanding TES)

TES HELD BY AFP's

December 2001, this ratio was only 7.1%, this e
implies a major exposure to market risk. The
amount of AFP’s risk exposure is outlined in
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AFP's PORTFOLIO COMPOSITION BY TYPE OF ISSUER

(Percentage)
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AFP's PORTFOLIO EXPOSURE TO DOMESTIC PUBLIC
DEBT VERSUS EXTERNAL DEBT
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AFP's PORTFOLIO COMPOSITION
BY TYPE OF CURRENCY

(Percentage)
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b.  Portfolio Composition
1)  Breakdown by Typeof Asset and Counterpart

In recent years, the AFP's have restructured their

investment portfoliosin the direction of thereal sec-

tor (Graph 20), mainly intheform of stocks. Between

December 2004 and November 2005, stocks as a
portionof thetotal portfolio held by mandatory pension

fundsincreased from 7.76%to 13.21%.

There was a considerable decline in exposure to the
financial sector, which dropped from 22.13% of the
total AFP’ Sportfolio at December 2001 to 15.57%
by November 2005.

High AFP'S exposure to public debt paper has
remained relatively constant in recent years. At Nov-
ember 2005, theseinstrumentsaccounted for 47.17%
of thetotal AFP’ Sportfolio. Y et, intermsof govern-
ment bonds, there has been a clear shift towards the
domestic debt (Graph 21), primarily because of
reval uation and therecent trendin pricesfor domestic-
debt securities.

2)  Breakdown by Type of Currency

A breakdown of the portfolio by type of currency
shows a clear shift towards peso denomination in
recent years (Graph 22). In fact, by November
2005, 49.8% of the total AFP'S portfolio was
dominated in COP. There also has been a major
reduction in the percentage denominated in foreign
currency, both in dollars and other currencies.
Investments denominated in dollars accounted for
11.42% of the total portfolio at November 2005,
which is 2.5 pp less than at December 2004 and
6.6 pp less compared to December 2003.

The value of the uncovered AFP'S portfolio in
foreign currency also continued to decline, as
illustrated in Graph 23. Being uncovered, this
portfolio isagood approximation to the exchange



risk AFP sexposure. Moreover, at November 2005,
it was equivalent to 6.6% of portfoliosvalueinthe
case of mandatory pension funds. In the case of
voluntary pension funds, this percentage came to
7.5%. It was 4.4% for the severance-pay funds.

On the other hand, nearly one third (35.21%) of
the AFP’ S portfolio is denominated in real-value
units (UVR) or in denominationstied to inflation
(CPI). This percentage had declined in the two
years prior to 2005, as the UVR-denominated
portfolio accounted for 38.02% and 43.12% of the
total in December 2004 and 2003, respectively.

A breakdown of the AFP’ Sportfolio, according to
maturity, shows that the gap between investments
and the outlook for future payments continues
(Graph 24). For example, 74% of current affiliates
to pension funds are younger than 40 years of age,
while 95.8% of AFP Sinvestments maturein less
than ten years. This underscores the need to create
long-term financial mechanismsto adjustthe AFP'S
investment portfolio in away more consistent with
future payments.

2. Life Insurance and General
Insurance Companies

The life insurance companies (LIC) reported
COP$5.81 tininvestmentsat December 2005. This
is equivalent to areal annual increase of 26.5%.
The general insurance companies (GIC) reported

PERCENTAGE OF PORTFOLIO VALUE
DENOMINATED IN FOREIGN CURRENCY,
WITHOUT COVERAGE

(Percentage)
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COP$3.51 t in investments, with 18.2% real annual growth. The LIC
investment portfoliois 1.32 timesthetechnical reserve'®; thisratio for the

GLC was 1.25.

Asto portfolio composition by counterpart (Graph 25), exposureto the public
sector remains high: 50% in the case of the L1C portfolio and 42.3% for the

® At December 2005, the minimum requirement was 0.8.

33



GIC portfolio. However, it is less than in

December 2004, when LIC and GIC portfolio

INVESTMENT PORTFOLIO OF GENERAL

AND LIFE INSURANCE COMPANIES
DECEMBER 2005 (COP$9.3 T)

(Percentage)

200

100

00

exposure to the public sector was 54% and 45%,
respectively.

During the same period, both life insurance

Gov.

i

companies and general insurance companies
increased their exposure to the productive sec-
tor and, by the end of 2005, the share of their
portfolios with this particular counterpart came
to 33.9% and 36.1%, respectively. This shift in
composition was primarily in the form of stocks.

1 Despite good net results for general and life

Financial System
B Livelnsurance

Real Sector Foreign

insurance companies alike, 2005 was not a good
O Gen. Insurance year for the insurance business. The technical

Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica. margi I"I17 drOpped from 323% in December tO
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3.11% for the GIC. In the case of the LIC, the
situation was even lessfavorable, asthe technical
margin remains negative (-6.32%).

The good results for these companies as a whole were reflected in the
net margins at December 2005: 15.82% for the GIC and 36.02% for the
LIC. These are well above the levels obtained the year before, mainly
due to the highly profitable investments these companies have made.
However, if the prices on public debt bonds and stocks change, the
soundness of these institutions could be threatened. Unlike the other
NBFI, the tendency in insurance activities has not been favorable.

3.  Special and Ordinary Mutual Funds

The value of the SMF-managed investment portfolio at December 2005 was
COP$3.12t, having increased at areal annual rate equivalent to 54.4%. On the
same date, the OMF investment portfolio was valued at COP$5.33 t, which
implies 12.5% real annual growth.

Asto exposure by counterpart (Graph 26), there have been no major changes
sincethelast edition of theFinancial Sability Report. Thesefundsaredifferent

T Defined as the ratio between the technical result and the premiums issues.



fromthe other NBFI in that their portfolioisexposed
mostly to thefinancial sector (primarily throughtime
certificatesof deposit). Asacounterpart, thefinancial
sector accountsfor 75.0% of the OMF portfolio and
54.0% of the SMF portfolio. With respect to the go-
vernment, 22.0% of the OMF portfolioisexposedto
public debt paper, asis 34.3% of the SMF portfolio.

OMF AND SMF INVESTMENT PORTFOLIOS
AT DECEMBER 2005
(COP$8.4 1)

(Percentage)
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Source: Colombian Superintendent of Fin. Institutions. Cal culations by Banco delaReptiblica.
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III. FINANCIAL
SYSTEM’S
DEBTORS

A. HOUSEHOLDS

1. Household Finances

The momentum in househol d consumption remained favorable, ending the
third quarter of 2005 with almost 5.2% real annual growth (Graph 27). As
inthefirst two quarters of the year, therise in consumption was based on
substantial annual increases in spending on both services and non-durable
goods (3.2% and 4.6%, respectively). These items account for more than
80% of all household consumption. Spending on durable goods continued

HouseEHOLD CONSUMPTION
(SEASONALLY ADJUSTED SERIES)
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to be the most dynamic of all items, registering a
real annual increase of 18% in the third quarter
of 2005. As for the remainder of the year, this
positive trend is expected to continue and even
persist during the early quarters of 2006, as the
GDP-growth forecastsfor thisyear (4.4% yr./yr.)
are based largely on how household consumption
is expected to behave (5.5% yr./yr.).

Although consumption as a share of GDP has
been relatively stable in recent months, as
illustrated in Graph 28, it isimportant to note that
the real growth in consumption is the primary
reason for the vigorous momentum in the consu-
mer loan portfolio.

The outlook for thejob market isalso favorable,
due to the increase in household spending. A



comparison between January 2005 and January
2006 for the 13 major cities as shows amarginal
decline in unemployment (16%) as of January
2006 (Graph 29). Since the beginning of the
Continuous Household Survey (CHS), thisisthe
lowest level recorded for that month. On the other
hand, underemployment, which had been above
the 2004 rates since August 2005, began the year
at the lowest level since the start of the CHS
(28.6%). Thisis0.7 pp lessthan in January 2005
(29.3%).

The employment rate declined by 0.3 pp from
52.2% in January 2004 to 51.9% in January 2006.
Thisslight reduction was produced by anincrease
in the working-age population. The period
between the two months in question saw only a
marginal risein the number of people with jobs.
However, the January employment rate has
remained relatively stable since 2004.

Real wages continueto perform well, registering
positive growth during the second half of 2005
(Graph 30). Theincreasein retail wageshad been
slowing since early 2005, but seems to have
stabilized around 1%. Manufacturing wages grew
by more than 2%, confirming the acceleration
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CONSUMER EXPECTATION INDEX
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witnessed since July 2005 and placing them above
the increase in retail wages for the first time
since the final quarter of 2003.

In general, conditions on the labor market point to a
situation similar to the onedescribedinthelast edition
of this report. The increase in household spending
and inthe consumer loan portfolio, coupled with more
capacity for household indebtedness, arebeing backed
by the rise in real wages and improvements in the
labor market.

2. Prospects

During the second half of 2005, Fedesarrollo’s
expectation index, which attemptsto measure how
households view the state of the economy,
surpassed the levels registered in 2004. Also,
consumers were more optimistic in January 2006
than at the start of 2005, although their
expectations remain less favorable than in January
2004 (Graph 31).

The durable goods purchase perception index
appearsto have stabilized as of late October 2005,
fluctuating at around eight points (Graph 32). This
is due to stable levelsin the vehicle and durable-
goods purchase indexes during the final months of
2005. Thisindicator remained positive during the
first month of 2006, something not seen since mid-
2005.

The home purchase perception index in January
2006 was 13 points higher than in January 2005
(Graph 33). Despite being lessthan the historic high
registered in August 2005, thisindicator appearsto
have departed from the downward trend witnessed
inthelast four months of 2005.

Thehigh levelsof the durable-goods purchaseindex
appear to be reflected in increased private con-
sumption on the part of households and in real



additional salesof vehicles, furniture and electrical
appliances. At December 2005, the annual growth
in private consumption was 39% while real sales
experienced an expansion of 26%. Theriseinthese
items has been accompanied, in turn, by an
increasein consumer loans, which could continue
if actual conditions and growth forecastsfor 2006
remain unchanged.

The situation concerning the mortgage portfolio
issimilar to what was described in thelast edition
of the Financial Stability Report. Real annual
growth in disbursements for home purchases
continues, having increased by 23% as of
December 2005. However, it hasyet to be on par
with thelevels observed prior to thecrisis (Graph
34). The level of disbursementsis not expected
to equal the levelsregistered in 1997. However,
the downward trend in real marginal mortgage
ratesin the second half of 2005, whichislikely to
continue during the next few months, could signal
acontinuation of theincreasein the amountsbeing
disbursed (Graph 35).

The increase in disbursements has been
accompanied by a rise in the number of sgquare
meters approved for construction, which was up
by 5.9% during the course of 2005 (accumulated
during the 12 months of the year). The area
approved for construction contributed 5 pp to the
accumul ated variation, even though building permits
were down by 3.98% at December 2005. Thisis
explained, in part, by 1.16% fewer building permits
approved for home construction.

Consequently, the forecast continuesto suggest a

GRAPH 34
MONTHLY DISBURSEMENTS FOR HOME PURCHASES
(Millions of December 2005 Pesos) (Percentage)
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new equilibrium in the mortgage market. In this sense, the coming months
should see afurther decline in the stock of mortgage loans on the balance
sheet of the financial system. However, if the current favorable mortgage
conditions being offered by credit institutions continue, home-loan
disbursements should keep rising and could eventually halt the declinein

thisportfolio.

Finally, ashighlighted in thelast edition of thisreport, the accel erated growth
in the consumer loan portfolio could eventually pose athreat to the health of
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NEW HOUSING PRICE INDEX IN REAL TERMS
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household finances. Presently, households seemto
bein afavorablefinancial position, giventhefall in
real marginal interest rates on consumer |oans'®
and stable home values (homes are households’
most important asset) (Graph 36). Nevertheless,
any reversal of present conditions that might
jeopardize their ability to pay would increase the
rate of post-dueloans, thereby affecting the stability
of thefinancial system.

B |n spite of a slight increase between December 2005 and
January 2006, these rates tended to decline throughout 2005
(Graph 8).

ASSET PRICE BUBBLE

As in past editions of the Financial Stability Report, this section offers an analysis of
speculative bubbles, in this case the possibility of a bubble in new and used housing
prices in Colombia’.

A price-to-equity index was constructed to examine these markets by comparing the
price index of an asset to an indicator of the return it offers>. The resulting ratio is
compared to its long-term value, in order to measure any excess appreciation in the
particular asset.

The ratio between the New Housing Price Index (NHPI), calculated by the Departamento
Nacional de Planeacién (DNP), and the rental index® was evaluated for the new housing
market. The deviations then were plotted with respect to the average indicator for the
1994-2005 period. As illustrated in Graph B2.1, the value of the indicator has been

' Information on stock price bubbles is not included in this edition, as no new corporate figures are available other than
the information presented in the last report.

2 The purpose of the indicator is to compare the asset price to an indicator of what we call “ asset value fundamentals” (the
indicator of return). Accordingly, if a bubble exists, the price index should be high in relation to profitability and,
therefore, the indicator would be higher. Otherwise, if profitability is up but the price is not, the indicator is low,
suggesting the asset is undervalued.

®  The rental index pertains to the CPI housing component.

40



GRAPH B2.1
DNP-NHPI/RENTAL PRICE RATIO
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near the long-term level since March 2004. As of October de 2005, it was less than 1%
above the long-term value. This overvaluation is insignificant when compared to the
levels registered between 1994 and 1995, which were close to 27%.

A similar index was developed for the used housing market. However, the NHPI was
replaced with Banco de la Republica’s used housing price index (UHPI)*. The results
for both markets coincide with respect to the speculative bubble observed between
1994 and 1995, when both indicators reached a peak in terms of overvaluation. In the
case of the UHPI, these levels were highest at the end of 1995, when overvaluation was
15% (Graph B2.2). It means the bubble was more pronounced on the new housing
market than on the market for used homes. This is due to the menu costs implicit in the
construction business®, due to which price adjustments are not immediate. Therefore,
if suppliers overestimate the price of the asset, these inflexibilities would imply a stronger
bubble in that market.

The bubble in the market for used homes disappeared at the start of 1997, approximately
one year ahead of a similar event in the new housing market. Later, both indicators fell
below their long-term value, which was exceeded only during the last quarter of 2004
in the used home market, with a slight overvaluation of 3.4%. Once again, this market
seems to have adjusted faster than the new housing market, where a slight overvaluation
began to be evident only at the start of 2006.

4 Escobar J.; Huertas C.; Mora D. A.; Romero J. V. (2005). “Indice de precios de la vivienda usada en Colombia (IPVU),
método de ventas repetidas”, in Borradores de Economia, Banco de la Repdblica, No. 368, December.

5 Builders have marketing expenses that make it impossible for prices to be adjusted immediately.




GRAPH B2.2
RATIO OF USED HOUSING PRICES TO RENTAL PRICES
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In short, both outcomes suggest the equity-to-price ratio on the new and used
housing markets is slightly above the long-term level. This rules out the presence of
a housing-market bubble, particularly compared to the period prior to the crisis in 1998-
1999. Furthermore, the results appear to show the used housing market increases before
the market for new homes, because its prices are quicker to adjust.

Finally, it is important to emphasize the need to monitor these markets constantly for
any eventual bubble. However, as mentioned earlier, there does not appear to be one
at present.
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B. NON-FINANCIAL PUBLIC SECTOR (NFPS)
1.  Aggregate NFPS Debt

After a high of 63.5% at the end of 2002, total NFPS indebtedness as a
percentage of GDP has been declining (Table 4). The slowdown in gross
indebtedness was accompanied by a shift towards domestic borrowing, which

allowed for a reduction in the exchange risk and rollover risk. However, the
increased amount of government bonds heldinthefinancial system haselevated

the extent to which these entities are exposed to market risk. Furthermore, the
Central Government (CG) still accounts for about 90% of NFPS borrowing,

both domestic and external, and itsahility to pay continuesto improve.

Thereduction in the gross debt asapercentage of GDP waslower in 2005 than
in previous years. NFPS indebtedness rose at a real annua rate of 3.23%



during 2005, which was morethanin 2003 (2.1%) and 2004 (-3.3%). Thiswas
the result of higher domestic indebtedness (a 16.6% real increase). The shift
towards domestic borrowing has been spurred by central government bonds,
particularly the issue of peso-denominated TES B, which increased from
COP$43.5t at December 2004 to COP$61.2 t at December 2005 (areal rise
of 36%). In addition, the issuance of global-TES since 2004 has elevated the
debt in COP and reduced the central government’ s exposureto fluctuationsin
the exchange rate (lower portion of Table 4).

However, the new issues were done under better financial conditions than in
the past. Thereal average TES-B rate declined since the second half of 2005,
egpecialy on mediumand long-term maturites(Graph 37). In addition, theduration

GRrRoss NFPS DEBT

(Billions (Percentage of (Share)
of COP) GDP) 2/

(Nominal Annual
Growth)

Domestic 1 Foreign Total Domestic Foreign Total Domestic Foreign Domestic Foreign Total

Dec-96 12,679 12,927 25,606 12.6 12.8 25.4 49.5 50.5 27.71 7.56 16.68
Dec-98 23,946 24,448 48,395 17.0 17.4 34.4 49.5 50.5 27.55 38.84 33.02
Dec-00 46,653 41,965 88,618 26.7 24.0 50.7 52.6 47.4 41.68 27.63 34.66
Dec-02 67,838 61,975 129,813 33.2 30.3 63.5 52.3 47.7 23.56 22.01 22.81
Dec-03 75,078 65,883 140,961 33.0 28.9 61.9 53.3 46.7 10.67 6.31 8.59
Dec-04 84,322 59,779 144,101 32.8 23.7 56.6 58.5 41.5 12.31 (9.27) 2.23
Mar-05 88,815 59,149 147,964 33.8 22.9 56.7 60.0 40.0 15.92 (5.98) 6.05
Jun-05 91,790 53,225 145,015 34.2 19.8 54.1 63.3 36.7 18.46 (16.52) 2.67
Sep-05 95,958 52,093 148,051 35.1 19.1 54.2 64.8 35.2 21.14 (16.25) 4.70
Dec-05 102,408 53,343 155,751 36.4 19.0 55.3 65.8 34.2 21.45 (10.77) 8.08
(Composition by Exchange Exposure) /3
(Billions (Percentage of (Share) (Nominal Annual
of COP) GDP) 2/ Growth)

Pesos F/IC Total COP F/IC Total COP F/IC COP F/IC Total
Dec-96 12,679 12,927 25,606 12.6 12.8 25.4 49.5 50.5 27.71 7.56 16.68
Dec-98 23,624 24,770 48,395 16.8 17.6 34.4 48.8 51.2 25.83 40.67 33.02
Dec-00 44,740 43,878 88,618 25.6 25.1 50.7 50.5 49.5 42.64 27.40 34.66
Dec-02 64,986 64,827 129,813 31.8 31.7 63.5 50.1 49.9 26.31 19.49 22.81
Dec-03 73,138 67,823 140,961 32.1 29.8 61.9 51.9 48.1 12.54 4.62 8.59
Dec-04 84,471 59,630 144,101 32.9 23.7 56.6 58.6 41.4 15.50 (12.08) 2.23
Mar-05 90,019 57,945 147,964 34.3 22.4 56.7 60.8 39.2 20.24 (10.39) 6.05
Jun-05 93,009 52,006 145,015 34.7 19.4 54.1 64.1 35.9 22.58 (20.44) 2.67
Sep-05 97,192 50,860 148,051 35.5 18.6 54.2 65.6 34.4 25.14 (20.22) 4.70
Dec-05 104,315 51,436 155,751 37.1 18.3 55.3 67.0 33.0 23.49 (13.74) 8.08

1/ The CG domestic debt includes public-bank capitalization bonds.

2/GDPinthel

3/ The NFPS debt in pesos is calculated as domestic borrowing plus outstanding global-TES, minus outstanding TES TRM. Indebtedness in foreign currency (F/C) is calculated as domestic borrowing

ast 12 months

minus outstanding global-TES, plus outstanding TES TRM.
Source: Banco de la Republica, Ministry of Public Finance and Credit.
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AVERAGE REAL RATE ON TES B (%)
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of medium and long-term securitiesissued sincelate
2004 hasincreased (Graph 38), and new fifteen-year
bonds have been on the market since July 2005 (See
Graph 2).

TheFinance Ministry used thebulk of theseresources
to prepay loans, repurchaseforeign bondsconsidered
unfavorable or with ahigh cost to the nation, and to
purchase international reserves from Banco de la
Republica. Besidesreducing the exchangerisk, this
substitution of external by internal debt helped to
achieve three objectives. First, the duration of
the foreign bond portfolio increased. Second, the
concentration of amortizations schedul ed for 2008
and 2011 was corrected, lowering theroll-over risk
during those years. Third, the cost of external
borrowing was reduced, as evidenced by a lower
average coupon and aparalld shift (reduction) in all
maturitiesonthedoallar yield curve. Finaly, US$2.2b
of the US$4.25 bininternational reservessoldtothe
Finance Ministry by Banco de laRepublicawill be
used to meet the country’ s external financial needs
during 2006%. In short, due to the accelerated
increase in domestic bonds during 2005, it was
possible to reduce the extent of foreign borrowing
andtoimproveitsprofile®.

2. Creditworthiness

The period between 2002 and 2005 witnessed an
improvement in the creditworthiness of the central
government, which is the main NFPS debtor. The
reduction in the ratio of total debt to revenue was
dueto therisein tax payments* throughout 2005.
The only increase in thisindicator came in the last

guarter, when most of the internal debt wasissued. However, it is expected to
continue declining during 2006 (Table5).

®  No foreign bond sale in dollars is scheduled for 2006. Revisién Plan Financiero 2006, Confis

(20086).

2 During 2005, the extent of external borrowing declined in COP (11%, see Table 1) and in dollars
(7% from US$25 b at December 2004 to US$23.4 b at December 2005).

2 Customs duties and externd VAT were especially important, due to the high level of imports, as
well as a high income tax and VAT (calculated based on 2004 financial income).
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CENTRAL GOVERNMENT'S CREDITWORTHINESS

Year (Billions of COP) Debt /
Revenue
CG Revenue
Debt
1995 11,560 9,600 120
1996 14,452 12,144 119
1997 21,778 15,238 143
1998 31,232 16,810 186
1999 47,916 20,171 238
2000 70,677 23,197 305
2001 88,689 28,942 306
2002 110,579 31,459 352
2003 123,635 35,798 345
2004 128,408 40,629 316
Mar-05 132,848 41,335 321
Jun-05 130,172 43,146 302
Sep-05 133,719 44,833 298
Dec-05 141,439 46,207 306
2006 (*) 155,606 52,814 295

(*) An 11% increase in the domestic debt is assumed for 2006. Thisis consistent with growth in the domestic debt in TES assumed for in the
Revised Financial Plan for 2006. , Confis (2006). The domestic debt accountsfor Col$104t of the total debt (COP$155t). Thedifferentis

external debt (US$2.280 b).
Source: Banco de la Reptiblica and Confis.

3. Prospects

The central government plansto issue COP$29t in TES during 2006. Thisis
COP$3t lessthanin 2005. In doing so, it hopesto finance aprojected deficit
of COP$17 t?2. Thisreduction in the supply of securitiesistheresult of lower
financing needs, partly dueto theimprovement intax revenuefor 2005, atrend
that isexpected to continue during 2006. However, thefinancial sector’ sexposure
to market risk will increase to the extent that it acquires a portion of these

securities®.

2 Revision Plan Financiero 2006, Confis (2006). Includes bonds of al maturities and denominations
(COP and RVU, as there are no plans for a bond issue in dollars during 2006).

3 Most of the COP$19.7 t in TES-B placed on the market during 2005 were purchased by

commercial banks and BECH (COP$4.3 t), as well as pension funds (COP$3.9 t).
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[V. POTENTIAL
RISKS

The growth experienced by financial institutions, which has been
accompanied by low levelsof non performing loans, considerabl e profitability
and high capital, is described in Chapter 11 of this report. The favorable
macroeconomic conditions are consi stent with an environment of short-term
financial stability. Asindicated in earlier editions of theFinancial Stability
Report, the most important potential threat to the financial system comes
from market risks. Credit and liquidity risks pose no threat to the stability of
the system, at least not on a short-term basis.

A. MARKET RISK

Dueto the growing share of investments comprising thefinancial system’s
assets, ingtitutions and regul ators alike are paying more attention to market
risk (MR) associated with the trading book?*. The need to carefully moni-
tor the appreciable increase in market risk exposure has been emphasized
in past editions of the Financial Sability Report, giventherising percentage
of securities held by the financial system. In fact, credit institutions as a
whole reported almost COP$44 t in total investments at December 2005.
These account for 36% of their total assets, making the portfolio more
sensitive to changes in interest rates on investments. Such changes could
translate into major losses, if the prices of these assets adjust adversely and
thereis not enough capital to deal with the situation.

%  The trading book is the portfolio of positions the Bank maintains for the benefits to be derived
from their short-term purchase and sale.



The Superintendencia Financiera de Colombiaisworking on anew method
to calculate the amount of capital required for MR, which isdetermined by
identifying therisk towhichfinancial agentsareexposed. Asin past editions
of thisreport, thefoll owing section contains an assessment of the portfolio
held by thefinancial system and its susceptibility to unexpected changesin
the rate of interest on securities.

1. The Financial System’s Exposure to the TES B Market

These securities were valuated using the method described in the last edition
of this report. Each security is assessed at the average price at which the
respective issue is traded on the market 2. When this exercise was
conducted with the portfolio at December 30, 2005, it showed credit
institutions were holding COP$25,6 t in TES B valued at market prices®.
Thisis6.6% more than the amount registered the month before (COP$24 t)
(Table6). Likewise, the non-bank financial sector continuesto be more and
more exposed to public-debt securities. Its balance at market prices rose
by slightly less than 9%, from COP$22 t to COP$24 t between November
and December 2005 (Table 7).

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

®  The appraisa exercise includes al TES B held by agents (negotiable, available for sale and up to
maturity).

TES B BALANCES VALUED AT MARKET PRICES: CREDIT ESTABLISHMENTS
(MILLIONS OF COP)
In COP At variable rates In UVR Total
Balance at December 30, 2005
Commercial Banks 18,264,872 1,043,518 4,550,651 23,859,041
Commercial Finance/Leasing Companies 83,153 3,372 9,129 95,655
Superior-grade Finance Coops. Finan. 11,503 0 0 11,503
Finance Corporations 1,486,231 9,780 96,164 1,592,176
Credit Establishment Total 19,845,760 1,056,671 4,655,944 25,558,375
Balance at November 4, 2005
Commercial Banks 16,843,900 953,987 4,570,177 22,368,064
Commercial Finance/Leasing Companies 96,500 3,479 9,533 109,511
Superior-grade Finance Coops. 18,254 0 0 18,254
Finance Corporations 1,351,225 6,431 128,077 1,485,733
Credit Establishment Total 18,309,878 963,897 4,707,787 23,981,562

Source: Banco de la Replblica
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Concentration, by type of intermediary, is the same as noted in the last
Financial Stability Report. More than 90% of the total balance held by
credit institutions was concentrated with commercial bank, while nearly
70% of the non-bank financial sector total was concentrated in pension
and severance management funds. Once again, there is a convergence
towards fixed-rate securities (in COP). Respectively, they account for
78% and 65% of the portfolio held by credit institutions and the non-bank
financial sector?” at December 2005 (76% and 62% at November).

The increase in these balances at market pricesis not just because of the
increase in the appraisal value of securities (price effect). It alsoisdue, in
part, to growth in the capital balance (quantity effect). However, the price
effect does continueto explain nearly 30% in the case of credit institutions
and 40% in the case of non-bank institutions (Table 8). This reflects the
importance of the price component in the value of the portfolio held by
financial agents, but also the importance of measuring just how sensitive
portfolio valueisto interest rate changes that affect security prices.

7 In the non-bank financial sector, as considered in this section, the trust companies include
mutual investment funds. The insurance and investment companies include reinsurance firms.

TES B BALANCES VALUED AT MARKET PRICES: NON-BANK FINANCIAL SECTOR

(MILLIONS OF PESOS)

In COP At Variable Rates In UVR Total

Balances at December 30, 2005

Stockbrokers 350,476 1,527 116,240 468,243

Insurance and Investment Companies 1,387,522 213,413 886,140 2,487,075

Pension and Severance Management Funds 10,998,742 670,286 4,658,016 16,327,044

Trust Companies 2,868,992 763,614 1,070,480 4,703,086
Non-bank Financial Sector Total 15,605,732 1,648,840 6,730,876 23,985,448
Balances at November 4, 2005

Stockbrokers 220,409 1,523 120,292 342,224

Insurance and Investment Companies 1,413,627 215,309 773,639 2,402,574

Pension and Severance Management Funds 9,600,261 788,028 4,538,265 14,926,554

Trust Companies 2,556,267 743,232 1,086,154 4,385,653
Non-bank Financial Sector Total 13,790,564 1,748,091 6,518,350 22,057,005

Source: Banco de la Replblica
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VARIATIONS IN TES B HOLDINGS (%)
(MILLIONS OF COP)

Quantity Variation Price Variation Total Variation
Credit Establishment Total 1,085,807 491,005 1,576,812
Commercial Banks 1,055,078 435,899 1,490,977
Commercial Finance/Leasing Companies (8,760) (5,096) (13,856)
Superior-grade Financial Coops. (6,193) (558) (6,751)
Finance Corporations 45,682 60,761 106,443
Non-bank Financial Sector Total 1,201,947 726,496 1,928,443
Stockbrokers 93,198 32,821 126,019
Insurance and Invesment Companies 46,241 38,260 84,501
Pension and Severance Management Funds 831,080 569,409 1,400,490
Trust Companies 231,427 86,006 317,433

(*) The variations occurred between May 27 and November 4, 2005.
Source: Banco de la Replblica

2. Sensitivity to TES B Rate Increases

To measure the financial system’s exposure to changes in interest rates,
we estimated the valuation or appraisal loss that would result from a
parallel increase of 200 bp% ininterest on fixed-rate TESand UVR TES®.
Aswith the exercise presented in the last edition of theFinancial Stability
Report, only the positions of these securities in the Trading Book® were
included. The change in portfolio value was calculated according to the
RiskMetrics® securities allocation method. It is based on the idea that
financial instruments can be broken down - mapped - into a set of simpler
instruments with exposure to just one market factor. For example, a TES
can be broken down into a set of zero-coupon bonds; namely, one bond for
each coupon and onefor the principal . Each of these zero-coupon bondsis
exposed to only one market factor (the specific the zero-coupon rate).

These“stripped” securities® are distributed into 13 time bands, according
to their residual maturity. The shock caused by the change in the band’s
spot rate is assigned to the exposure of each band. Based on the portfolio
at December 30, 2005, the estimated loss for credit institutions came to
COP$1,169 b, whichisequivalent to 31% of the profits accumul ated during

This is the shock suggested by Basel for countries other than the G10.

®  Anincrease in the real margin on the RVU reference rate is assumed for the TES UVR. A risein
inflationary expectations would provoke losses only on the fixed-rate TES. There would be no
change in the real return on the UVR —denominated security—.

®  In the Colombian case, the positions in negotiable investments available for sale are included.
These account for 89.5% of the total.

3 J. P. Morgan, Technica Document RiskMetrics, 1996.
2 Each coupon of a bond and the principa are treated as independent zero-coupon bonds.
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theyear. Thisis 10.4% morethan the lossregistered in the last edition of
thisreport: COP$969 b based on the portfolio at November 4, 2005. The
pension and severance management funds increased their expected losses
by 15.5%, dueto asizeableincreasein exposureto fixed-rate securitiesand the
concentration on longer maturing securitiesin the UV R-denominated portfolio
(Table9).

B. CREDIT RISK

Based on the method outlined in the last report®, this section offers an
analysis of the effect of drastic changesin macroeconomic variableson the
loan portfolio of the financial system. For the most part, the exercises
assume changes as drastic asthose observed in the late nineties. Furthermore
isan analysis of how the solvency of credit institutions would be affected
by a negative turn in the commercial, consumer and mortgage portfolios.

The exercises are based on a450 bp risein interest rates, a6.8% declinein
economic activity, a 9% drop in sales and a reduction in housing prices
equivalent to the average decline observed between 1996 and the year 2000.
Table 10 shows the number of banks* whose solvency ratio would fall
bel ow the minimum (9%) and the impact on the aggregate solvency ratio of
the credit institutions analyzed. Inresponseto the shock from interest rates

3 See Amaya (2005). “Evauacién del riesgo de crédito en el sistema financiero colombiano”, in

Specia Topics on Financial Stability in The Financial Stability Report, December.
*  Twenty banks were analyzed. They account for 80% of the assets of credit establishments.

VALUATION LOSSES IN THE TRADING BOOK FROM A 200 BP SHOCK

(MILLIONS OF COP)

At fixed rate In RVU Total Percentage of
(pesos) Profit
Last 12 months
(Dec.05)
Credit Establishment Total 812,157 261,151 1,073,308 31.4
Commercial Banks 762,649 255,066 1,017,715 34.3
Commercial Finance/Leasing Companies 2,587 380 2,967 1.6
Finance Corporations 46,921 5,705 52,626 21.1
Pension & Severance-pay Management Companies 670,037 383,280 1,053,317

Source: Banco de la Replblica
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or housing prices, four of the 21 banks analyzed

would seetheir solvency ratiofall below 9%. These

. NUMBER OF BANKS WHOSE SOLVENCY RATIO WOULD
four banks account for 7% of the assets in the DROP BELOW THE MINIMUM (12 MONTHS)
financial system. As to the decline in economic
activity, eight of the banksthat account for 18% of
the assetsin the system would exhibit aratio below

Shock 11/ Shock 22/ Shock 33/

9%. Finally, the combination of these extreme ggn’“s’:;fecr'a‘ (3’ g g

scenarioswould place the solvency ratio below the Mortgage 0 0 2

mandatory minimum in the case of 10 banks that Total 4 8 10
account for 38% of the assets. Explained by the Solvency Ratio

increase in technical equity reported between (Percentage) 11.8 10 9.2

October and December 2005, the results of this
exercise g’]OW a SI I ght |mprOVernent Compared tO 1/ Interest rates (consumer and commercial) or housing prices (mortgage)
those presented in the last edition of thisreport. 2/ GDP (consumer and mortgage) o sales (commercial)

3/ Combination
Source: Superintendencia Financiera de Colombia, calculations of Banco de la Republica

C. LIQUIDITY RISK

The transformation of short-term liabilities (e.g. deposits) into long-term
assets (e.g. loans) is a normal part of financial intermediation, but does
imply apredisposition to liquidity risk. Thisrisk isunderstood asafinancia
institution’ sinability to cover itsliabilities, due to a shortage of liquidity
resources. | n extreme cases, illiquidity canlead to bankruptcy. Thefollowing
section offersalook at thetrend in liquidity among credit institutions, which
isan extremely important factor. It also offers a sensitivity analysisto cap-
ture the strength of the financial intermediaries to face an increase in
withdrawals.

1. M ethod

Any attempt to adequately measureliquidity risk islimited by theimpossibility
of determining the maturity of alarge portion of theliabilities on the balance
sheets of financial intermediaries (e. g. savings accounts). In thefollowing
analysis, statistical techniques were used to separate the temporary and
permanent components of liabilities®. Liabilities susceptibleto redemption
wouldincludeall liquid liabilities (LL) and the temporary component would
be comprised of all other liabilities (TC)®*. To discharge these liabilities,
entities must have enough liquid assets (LA) on hand to satisfy any actual
need for liquidity.

% Applying the Hodrick-Prescott filter to the liability series identifies the temporary component.
See Hodrick, Robert and Edward Prescott, “Postwar U.S. Business Cycles: An Empirical
Investigation” in Journal of Money, Credit and Banking, Vol. 29, No. 1, Ohio Sate University
Press, 1997, pp. 1-16.

®  The assumption is that all liquid liabilities are susceptible to short-term redemption.



A liquidity risk indicator®” was constructed as follows, using balance-sheet
dataonfinancial entities.

Ratio of uncovered liabilities(RUL) =(TC +LL -LA) / TA-LA

Here, TA represents to total assets.

The numerator applies to the difference between liabilities susceptible to
redemption and liquid assets; the denominator referstoilliquid assets®. If the
RUL ispositive, theintermediary doesnot have enough liquid assetsto cover its

liabilities susceptibleto redemption. Inthiscase, theliquidity risk ishigh. The
oppositeistrueif theRUL isnegative.

2. Trend and Sendtivity Analysis

Credit institutions have seen their RUL decline (e.g. high liquidity) since
1999. It was -36.5% at December 2005 (Graph

RUL oF CREDIT ESTABLISHMENTS

(Percentage)
0.00

39, Panel a). This suggests, in aggregate terms,
thissuggestsfinancial intermediaries, onthewhole,
have alarge reserve of liquid assets that could be
used to withstand any adverse fluctuation in their
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liabilities. Thiscomfortable situation with respect
to liquidity is due largely to the growing share of
investments on the balance sheet (i.e. TES).
Consequently, a drastic change in interest on
securitiesthat cause theseinvestmentsto deval uate
could affect thefinancial system’ scurrent liquidity
position®.

To determine how sensitive commercial banks are

Dec-95 Dec-97 Dec-99 Dec-01 Dec-03 Dec-05

toliquidity risk, weexamined the effect a12% drop

SENSITIVITY ANALYSIS: RUL oF BANKS AND BECH

20.0

00
200 ¥ The spirit of the expression comes from Dziobek, Claudia,
Kim Hobbs and David Marston, Toward a Framework for
400 Systemic Liquidity Policy, IMF, Working Paper No. 34.
®  According to Dziobek, Hobbs and Marston, the difference
600 between liabilities susceptible to redemption and liquid assets
should be scaled by illiquid assets. This would prevent the
800 indicator from favoring the large banks, which have more
transactions.
1000 ®  See Estrada and Osorio (2006). “Un enfoque de riesgo de
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 mercado para € andlisis del Riesgo de Liquidez”, in the section

B Dec-05 (actual!

[J Dec-05 (stressed) entitled “Financial Stability Issues’ at the end of this report..

Source: Superintendencia Financiera de Colombia Calculations by Banco de la Republica.
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indeposits® would have onthe RUL, at adisaggregated level. Asillustrated in
Graph 39, Panel b, thedrop would turn the RUL positivefor three of the 17
intermediaries analyzed. They account for 7.3% of the assetsheld by credit
institutions and their average RUL would be 3%. This means they would
have to liquidate a portion of their illiquid assets. As for the other
intermediaries, which account for 84% of all assets in the system, their
RUL would be -26%.

In short, thefinancial soundness exhibited by credit establishment has been
accompanied by a high degree of liquidity on their part. This means that
largewithdrawal sby depositors are very unlikely. However, asthisexercise
indicates, if sizeablewithdrawalswere made, the bulk of thefinancia system
would bein an excellent positionto dischargeitsliabilities.

©  The selected shock for this exercise is equivalent to the simple average of the largest drop in
deposits experienced by each of these intermediaries during the 1994-2005 period.
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A MARKET-RISK APPROACH
TO LIQUIDITY RISK ANALYSIS

Daniel Osorio Rodriguez
Dairo Estrada’

INTRODUCTION

A financia crisis usualy is due to the emergence of one or more risksto the
financial system at aparticular pointintime. The coststo the economy affected
by acrissarehigh, whichiswhy financia system stability isof constant concern
to economic authorities, including the central banks.!

Accordingto Sir Andrew Large (2005), Deputy Governor of the Bank of England,
this concern should translate into a profound analysis of those risks, the idea
being to monitor their course in the interest of preserving financial stability.
Nonetheless, any such analysisdepends essentially on what isknown about the
origins of the risks at hand and, more importantly, the underlying forces that
might result in asituation werearisk to aparticular institution becomesaproblem
for the financial system asawhole.

The intention of this article is to help readers understand the mechanics of
liquidity risk, particularly the forces that allow it to be “transmitted” to every
ingtitutioninthefinancia system, intheevent of acrisis.2 Specificaly, wetry to
show how theliquidity risk to theseingtitutions can becomeafinancial crisisby
being “converted” into a market risk. Briefly speaking, the process works as
follows. Whenafinancia indtitution runsintoliquidity problems, it triestoliquidate
some of its negotiable assetsto cover itsobligations. If the demand for those

Mr. Osorio is an expert in analysis and financial stability. Mr. Estrada is the Director of the
Financial Stability Department at Banco de la Republica. The present article is a summarized
version of Estrada and Osorio (2006). The authors wish to thank David Salamanca, Esteban
Gbmez, Carlos Andrés Amaya, Juan Pablo Arango and Hernando Vargas for their comments. All
errors and omissions are the sole responsibility of the authors. This is a work in progress;
therefore, comments are welcome. The opinions expressed herein do not necessarily reflect
the position of Banco de la Repiblica or its Board of Governors.

1 In the case of Colombia's central bank, a financial crisis could even restrict the application of
monetary policy. See Vargas et d. (2006).

2 Liquidity risk is associated with the possibility that a financial institution might be unable to
meet its obligations, as required, given a lack of liquid resources to do so.
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assetsisnot perfectly elastic, their pricewill drop. And, if the bankslist those
assets on their balance sheets at market prices (mark to market), the drop in
priceresultsinalossin portfolio valuefor every ingtitution in system. Thisis
how liquidity risk ends up becoming amarket risk.

This ideais explained herein by simulating a microeconomic model that
captures abank’ streasury objectivesand behavior intheface of uncertainty
surrounding its liquidity needs and opportunities for investment. To
accomplishthis, thearticleisdivided intofour sections. Thefirst classifies
the major contributionsto literature on how liquidity risk operates. Aswe
attempt to demonstrate, literature on this subject tends to ignore the
“mechanics’ of liquidity risk. The second section provides an outline of the
model and thethird containstheresultsof itssimulations. Thefourth section
offers several thoughtsin the form of aconclusion.

l. STATE OF THE ART

Recent studieson individual liquidity risk asthe source of systemicrisk can
be classified into three groups® This classification is, however, arbitrary
and not necessarily exclusive; its only objective is a straightforward
identification of how the ideas contained in this article contribute to the
state of the art.

Thefirst group of studies emphasizestheideathat liquidity risk can pose
a problem for the financial system as awhole, given the possibility of a
run on banks. Diamond and Dybvig (1993) outline this situation using a
model that exhibits a possible equilibrium where all depositors “run” to
the bank to withdraw their deposits.# A particularly valuable feature of
their study —which isreflected in thisarticle—isitsbaseline: namely, the
structure of bank liquidity. In other words, the reason for a bank’s

3 Systemic risk is associated with the possibility that the financial problems of a particular
ingtitution subsequently (and by various means) could have an adverse effect on other ingtitutions
(see De Bandt and Hartmann, 2000). While our review focuses on the most recent articles (i.e.
since circa 1980), it does not imply the phenomena mentioned are new or have not been
analyzed before. For example, see Kindleberger (1978) for what is now a classic anaysis.

4 This equilibrium is, however, just one of many that are possible in the model, and the selection
of any one in particular is not justified. Gorton (1988) suggests the appearance of a bank-run
equilibrium is determined by how agents perceive the aggregate state of the economy. Groton
(1988) and Dwyer and Hasan (1994) have analyzed various historic experiences with bank runs.



existenceimpliesthetransformation of liquid liabilities (deposits) into non-
liquid assets (portfolio). This transformation implies the emergence of
liquidity risksin the event that banks face deposit shocks.

Most of the researchersfall within the second group of studies where, in
thewordsof Craig Furfine (1999), liquidity risk can be asource of systemic
risk as long as “the failure of one or a small number of institutions is
transmitted to others through explicit ties between them” (our translation
and italics). These ties are associated, primarily, with the existence of
credit exposure on the interbank market. When a bank fails because of a
liquidity problem, it inevitably declaresitsinability to pay itsliabilitieson
theinterbank market. Thisleaves other banksin adifficult financial situation
and eventually in bankruptcy (with the subsequent inability to pay their
ligbilities).

Various studies associated with this group analyze the problem from
different angles. They include Allen and Gale (2000), Rochet and Tirole
(1996), Freixas, Parigi and Rochet (2000), Castiglionesi (2004), lori and
Jafarey (2000), lori, Jafarey and Padilla (2003) and Estrada (2001). The
last two works share afeature taken up in thisarticle: computer simulation
of a macroeconomic model that captures a bank’s treasury behavior.
According to the authors, because of the controlled environment and the
limitations in existing information,® this is a good way to address the
problem.

Thethird group of studiesistheleast developed. I1ts most representative
authors are Schnabel and Shin (2004); Cifuentes, Ferrucci and Shin (2005)
and Plantin, Sapraand Shin (2005). According to their conclusions, when
an institution encountersliquidity problems, it generally will try solvethem
by selling off aportion of itsliquid assets, thereby disrupting the market
for negotiable assets in which other institutions participate. Thisishow
liquidity risk becomes a market risk. Nonetheless, the works of these
authorsimpose a series of restrictionsif the mechanism to become areality.
For example, the presence of an interbank market or procyclical capital
controlsisrequired. Moreover, they do not explicitly model the existence
of liquidity risk.®

Thefundamental ideabehind the present articles originateswith thislast group,
asour objectiveisto show that abank with liquidity problems can be asource
of market risk for therest of thefinancial system. Therefore,we will attempt

5  There are several empirical studies on the appearance of contagion in interbank markets. See
Furfine (1999). An interesting application of the network theory to this problem is developed
by Boss et al. (2005).

5 In these articles, the source of initia disruption is always exogenous.
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to explicitly include liquidity risk, using the ideas of the first group —
through a simulation model similar to those of the second group —and to
overcome therestrictionsimposed by the third group. We also attempt
to show that the mechanism for conversion (from liquidity risk to market
risk) is present, even without the existence of a bank run, interbank
market or procyclical control, as argued by each of the three groups, in
that order.

Il. THE MODEL
A. The Assertion

Thetheoretical exercise presented in thissection isbased on prior works
by lori, Jafarey and Padilla (2003) and Estrada (2001), which consist of
a model that captures the daily problem faced by the treasurer (or
liquidity manager) of afinancial institution in an environment of uncertainty
surrounding the depositors’ liquidity needs and theinstitution’ sinvestment
possibilities.

The treasurer described by the model can be regarded as arepresentative
agent of the financial system. The fundamental assumption, therefore,
isthat hisbehavior isrepresentative of that of all treasurers of all banks
in the system, and his sole objective isto meet the bank’ s obligation to
depositors who need liquidity. Moreover, thetreasurer has no financial
toolsat hand to cover al liquidity contingencies.” The following structure
represents the financial institution’s equilibrium, on the basis of which
the representative treasurer makes his decisions.

Loan Portfolio
Investments in negotiable assets Deposits
Cash

The bank’ s assets are comprised of the loan portfolio, investmentsin a sole
negotiable asset, to be bought or sold on the market and listed on the balance
sheet at market prices,® and cash. The bank’ s liabilities are the deposits of its
customers.

Given therandom behavior of deposits, the bank might not have enough cashto
satisfy the demands of its depositors. Asmentioned earlier, inthismodel, the

7 In this sense, the model is characterized by the presence of incomplete markets.

8 In other words, mark-to-market practices are used in the valuation of this asset. The other
items on the balance sheet are not traded on the market.



treasurer has no interbank market to turn to. So, he tries to sell the bank’s
investmentsin the negotiabl e asset, and the buyers of such investmentswill be
other treasurerswhose liquidity position may not be problematic. The supply
and demand for investments on the market are what determine the new market
price at which the investments of al banks are valued. If the price falls, so
does the value of the investment portfolio of all banks, leaving them in aless
comfortable positionto deal with futureliquidity shocks.

B. How the Modd Operates. What happens during period t?

Figure 1 representsthe temporary structure of the model, focused particularly
on what happens within a representative period of time; that is, periodt. At
the start of periodt, thefinancia systemiscomprised of N, banks, labeled with
the exponentk, wherekl {1,2,...,N}. Whenthe period begins, bank treasurer
k inherits an amount of cash from the previous period, M¥,. Said amount co-
mes from subtracting the transactions in which the bank has been involved
from net reserve deposits (expression (1) in Figure 1). Oncein possession of
thisamount, the treasurer must deal with four types of flows simultaneoudly:

1 Portfolio earnings income from capital and interest on the portfolio
placed two periodsearlier; theinterest rate (r ) isexogenousand constant
(expression (2)).

2. Income frominterest on investments: received in proportion to the stock
of investments. The interest rate () is constant and exogenous
(expression (3)).

3. Outlaysfor interest on deposits: paid every period. Here, thedepositors
never "run” on the bank to withdraw the capital from their deposits (this
model does not include bank runs), except in the case mentioned in the
following point. Therate of interest paid to depositors (r ) isgivenin
expression (4) asafunction of thenumber of banksinthe system (Salop,
1979). A liquidity gap inevitably occurs as aresult of the difference
between the frequency of portfolio earnings and outlays on deposits.®

4. Movements of depositors between banks: athough depositors never
conduct a"run" on the banking system, they might move their deposits
from one bank to another due, for example, to geographic migration.
The equation (5) takes into account the behavior of the deposits with
each bank. According to that expression, the accrued deposits of the
financial system (given exogenoudly) are distributed at random among
all the banksin thefinancia system.

9 In the International Monetary Fund's Financial System Assessment Program (FSAP), this liquidity
gap is a crucia tool when analyzing risk to the financial system.
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THE REPRESENTATIVE TREASURER MODEL

Inherited from the previous period: MK, =DK @- b)- LY, - p1 A @

a+r)’L,

At the start of the period, the treasurer r)AY
confrontsfour typesof flows: .
i)Portfolio earnings Mk
ii) Movement of depositors K a
iii) Outlaysforinterest D1 ® g =1 - N ) N

iv) Incomefrominterest oninvestments t

D,
D =pD{y +(1- )| s4) - +sae D] (8
t

A

ME+bDf =Df - (P aAy) - LEy- rgDEy+ @1 )L, +1 A% ()

After calculating the liquidity needs

created by these flows, the treasurer
estimates his “intraperiod liquidity | O |
position” (6).
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Donde:

t: index for the period

k, i, j: bank ratios

M: cash

DX: : deposits of bank k

b: reserve

L:loanportfolio

p: market price of the negotiable asset

A: stock of investmentsin the negotiabl e asset

r,:lending rate

r .. yield on the negotiable assete

r,. deposit rate

a : cost associated with movement by depositors

D: aggregate deposits

p : self-regressive component of deposits

s, random component of aggregate deposits (to be distributed among the N banks)
ebk: the portion of random deposits remaining to bank k

M : the cash position during the period

o¢: portfolio of loans bank k isableto extend

W: aggregate demand for credit

s - random component of aggregate portfolio demand (to be distributed among theN banks)
u X: the portion of random portfolio demand that remainsin bank k

w: amount of the portfolio effectively extended by bank k

s/ supply of negotiable assets

b): demand for negotiable assets

X transaction carried out between bank i (supplier) and bank j (demander)
| : parameter that incorporates the elaticity of the demand

B: banksthat fail

0: percentage of assetsrecovered for depositorsin theliquidation process.

Based on thefouregoi ng (with abit of algebral?), thetreasurer calculates his
cash position (M¥) and, more often, his"intraperiod liquidity position (IPLP)".
This indicates the amount of liquidity he has on hand to pay depositors
(expression (6). It is comprised of the sum of cash (M¥) and available
reservegbD). The combination of the four flows can |leave the treasurer
in one of two situations:

©  The agebra in this section is not presented, but will be provided by the authors upon request.
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N Positive | PLP: the treasurer has enough liquidity to pay depositors, and
the surplusisequivalent to the IPLP (7).

N Negative IPLP: the treasurer does not have enough liquidity to pay
depositors, in an amount equivalent tothe IPLP (8).

Once all the bank treasurers have undergone the same experience, the banking
system isleft divided between banks with aliquidity surplus and those with a
shortage. Thebankswithaliquidity shortageturntothemarket for the negotiable
asset to liquidate aportion of their investment stock and to securetheliquidity
they lack. The amount of the negotiable asset that needs to be sold on the
market is given by expression (12). It equalsthe IPLP divided by the price of
the negotiable asset before the market opens (p,,)."*

Thebankswith apositive|PLP do not useall their surplusliquidity to purchase
investmentsinthenegotiableasset. First, they invest aportioninloan portfolio
placement.2 However, the portfolio that can be placed aso has a stochastic
pattern given by expression (9), where the aggregate demand for credit in the
economy (W) is exogenous and constant. The amount of the portfolio the
treasurer is effectively ableto place (w/ in expression 10) isrestricted by the
sizeof theliquidity surplus (net resourcesin reserve).

If, after portfolio placement, thetreasurer still hassurplusliquidity, hewill useit
to purchase negotiabl e assets on the market. Hisbank'sdemand for negotiable
assets is determined by expression (11). If Wis especialy large, the demand
for the negotiable asset is reduced, thereby reducing the size of the market.
Thispoint will be consideredinthefollowing section.

The supply of negotiable assets (from bankswith liquidity needs) and thedemand
for them (onthepart of bankswith surplusliquidity) cometogether inthe market,
where purchase and sale transactions X; are conducted. Their viability is
determined by conditions (13-15). Condition (14), in particular, indicatesthe
market does not necessarily empty out, inasmuch as some supplier banks may
not be able to liquidate as many negotiable assets as required to meet their
liquidity needs. Finally, a new price (expression (16)) is determined on the
market. Itisthepriceat which all transactionsare conducted and al investments
are"revalued".

I Necessary sales of the negotiable asset are assessed at the actual market price, because investments
are valued on a mark-to-market basis.

2 This is guaranteed by making the exogenous portfolio rate () greater than the exogenous rate
on the negotiable assets ().



C. TheEnd of Period t and the Channel of Contagion: Market Risk

When the market closes, the banksthat were unableto liquidate the amount of
negotiable assetsrequired to satisfy their liquidity needs enter into bankruptcy
and areliquidated by the regulator, whose only job isto take over banksin that
situation. The regulator liquidates the failed bank's assets at a discount and
turns them over to the depositors, who redeposit those resources with other
banksin the system. The aggregate depositsin the system evolve according to
equation (17), where 1-gistheliquidation cost.

During the subsequent period (t+1), the treasurer inherits a quantity of cash
determined by (18). It isimportant to note that the stock of investments is
valued at the new market price (p,), even with respect to banks that did not
participate in the market for the negotiable asset. Thisis precisaly the channel
of contagion emphasi zed herein (and, hence, the channel through which systemic
risk materializes). In other words, the reduction in the price of the negotiable
asset that can occur with the appearance of liquidity risk in certaininstitutions
affectsother ingtitutionsby leaving them less prepared for futureliquidity shocks,
since the cushion for dealing with those shocks looses value. Therefore, the
probability of bankruptcy in future periods becomes greater.

In short, the conversion of liquidity risk to market risk can disseminate among
banks, obviously causing bankruptciesand financial crisis. Withinthe scope of
the model, these events are understood as the simultaneous bankruptcy of a
large number of ingtitutions. The following section exploresthisinteraction
between liquidity risk and market risk through simulations of the model.

I11. SIMULATIONS

The principa results of the simulations done with the model described in the
previous section are summarized in this section. Three types of simulations
were carried out, the difference being the initial structure of the simulated
financia system.

All the exercises, however, have the following characteristicsin common. To
beginwith, 150 time periods (iterations) weresimulated in each case. Secondly,
to exacerbate the liquidity risk, the initial banks (N) were divided into two
groups: thefirst group receivesinterest fromincomeint =0 (asif it had made
portfolio placementsin t = -2), while the second only receives income from
interest uptot =1 (asif it had made a portfolio placement only in t = -1).
Consequently, in al the smulations, the financia crisis of the first period is
deeper than in subsequent periods, duetotheartificial creation of thisliquidity
gap. Finally, each outcomeisthe product of an average of 1,000 simulations.
Hereinafter, the definition of financial stability isunderstood asthe number of
"surviving" banksduring aparticular time period.
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A. Homogeneous System

A system comprised of ten banks (N, = 10) identical in the structure of

their initial balance®® isusedinthissection. Theeffect - all else being

constant - of W (aggregate demand for credit) ands , (volatility of deposits)

onfinancial stability isshownin Graph 1. AccordingtoPanel A, Graph 1,

the aggregate demand for credit has anegative impact onfinancial stability.

At that particular point in time, alarger number of banks clearly survive
with less a demand for credit.

FINANCIAL STABILITY: THE HOMOGENEOUS CASE

This can be interpreted as the effect the size of
the investment market has on financial stability.
If the aggregate demand for credit is greater,
expression (9) indicates this reduces the demand
(Surviving Banks) for investments and, therefore, the size of the
120 investment market. If the size of the investment
market isless, the samelevel of supply hasamore
pronounced impact on thedrop in price. In other
words, it exacerbates market risk and,

60 h\k N consequently, poses more of athreat to financial
.: — >
: stability.

PANEL A

10.0

8.0

4.0

20 I — The effect - all else being constant - of more
00 . p . . . volatility with respect to depositsis not as clear
° 0 & 120 160 200 (Panel B, Graph 1). Considering the range of the
Comegaeso e 100 N, results of each simulation, it is possible to
-+ Omega= 3000 Omega=4,00C Omega=5,00¢ conclude, statistically, that volatility has no impact
on stability.
PANEL B

(Surviving Banks)
12.0

100 B. Heterogeneous System: Random Case

8.0
To incorporate the heterogeneous nature of the

. financial system, we simulated afinancial system

40 — ] comprised of ten banks. In each case, the structure
20
0.0 L
0 40 80 120 160 200
Iterations B The following is the set of parameters used in this simulation:
— Sigmad=01 - Sigmad =0.3 — Sigmad =0 A,=D,=L2=L,=1000.a =01 b=02 s, (when it does
Sigmad = 0.7 Sigmad = 0.9 not change) =s,=g=p = 0.5,
r,=0.1 r, = 005 W= 2000 (when it does not change). | =
Source: The authors' calculations. 0.01,
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of their initial balance was selected at random.*
Both Panel A and Panel B in Graph 2 confirm the

FINANCIAL STABILITY:

results obtained in the homogeneous case, parti- THE RANDOM HETEROGENEOUS CASE
cularly the negativeimpact more demand for credit
has on the system. In thisinstance, although the PANEL A

magnitude of the first financial crisisisvastly si-
milar in al cases and there is no surviving bank by
the end of the iterations. Banks belonging to
systems that face less demand for credit clearly 00—
survivelonger. \

(Surviving Banks)
12.0

8.0
6.0 '
C. Heterogeneous System: 40

A Simulation of the Colombian
Banking System

20

0.0

One alternative to the random heterogeneity of ® ® " ® %

banksisto use, astheinitial balance structure, the —— Omega=500 -+--+ Omega=1,000 —— Omega=2,000
structure of balance of banksthat were part of the Omega=3,00t Omega= 4000 Omega=5,000
Colombian financial system in November 2005.

That month, the system was comprised of 16

banks. To reflect the structure of the balance in (Sunviving Barks)

the Colombian financial system, the system'stotal 120
assets were standardized at 1,000. The initial 100
deposits, portfolio and investments for each of the

16 banks were calculated on the basis of this
standardization. 60

PANEL B

8.0

4.0
A significant feature of the simulation should be

mentioned at thispoint. Asnoted earlier, theinitial 20
banks were divided into two groups. In this case, 00 . . i e
it isimpossible to determine which banks pertain 6 &8 07 7I“temon7: ® & &2 &
to each group. The results, therefore, have to be —— sigmat=01 e Sgmat=03 —— Sgmad=05
presented according to two extreme distributions, Sigmad = 0.7 Sigmad = 09

withthelargest banksin the system situated in the

first group; the second in sizein the second group.® Source: The authors’ calculations.

# In other words, A,. D, and L, or L, are the same for a particular bank but are different among
banks, in which case the selection within the interval [0.1000] is random. This makes it
possible to incorporate the existence of "big" and "small" banks within the simulated system.
The set of parameters used was:

a=01b= 02 s, (whenit does not change) =s = g= p = 05 r = 0.1 r =005 W= 2000
(when it does not change). | = 0.01,
B The following set of parameters was used in this simulation:

a =0.1, b =0.06 (red data), s, (estimated in this case, so it does not change) = 0.9, s,.= g =
0.5, p = 1 (estimated), r, = 0.152 (calculated), r ,= 0.00132 (estimated), | = 0.01.
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All else being constant, the impact of W onfinancial
stability with each of thetwo distributionsisshown

in Graph 3. Astodemand for credit, the principal
outcome is the same. Only with an extreme

FINANCIAL STABILITY: THE COLOMBIAN CASE

pANELA demand for credit do none of the 16 bankssurvive
(Sunviving Banks) the 150 iterations. If W issmall enough, lessthan
20 one bank, on average, failsby the end of the 150
iterations.
16.0 F
12.0
80
0 1 IV. CONCLUSIONS
00 1 |‘.' 1 1 L i . i
0 40 80 120 160 200 The purpose of this article is to demonstrate that
Iterations - T . . . . . .
 omegasso0 - Omega=1.000 Omega= 2000 - Omega= 3000 liquidity risk tq fl_nanmal mtermedlar_les can
Omega= 7,000 Omega= 10,000 -~ Omega=20000 become a systemic risk and eventually afinancial
crisis, when bankswith liquidity problemsdisrupt
PANEL B the normal operation of the markets where they
(Surviving Banks) dobusiness. Inthissense, liquidity risk becomes
200 a market risk for all institutions in the banking
system.
160 =
120 Through simulation of amicroeconomic model, we
:; not only show this mechanism works, but that itis
80 ] crucially dependent on the "depth" of such
i markets. The mechanism also is shown to be
40 ! 1 present, even in the absence of credit exposures
in the interbank market, procyclical controls or
° 0 40 80 120 160 200 bank runs.
Iterations
e The practical usefulness of this exercise can be
guestioned, inasmuch astheresults originate with
Source: The authors’ calculations. avery limited theoretical specification.’® However,

it hasseveral realistic lessonsto offer, despitethe

controlled environment. To beginwith, in addition
to the merefact of risk "conversion”, thereisthe recent concern expressed
by economic authorities in Colombia over the threat market risk posesto
stability of the country'sfinancial system.”

®  For example, the mechanism makes no sense if the Central Bank is willing to inject into the
system the amount of liquidity required a a given moment, in the event of problems. Nevertheless,
it is possible to argue that, because central banks are concerned about controlling inflation,
intervention of this sort has its limits. The mechanism outlined in this article can occur once
that limit is reached.
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Also emphasized in thisarticle isthe importance of monitoring certain va-
riables. In a particular environment, these can contribute to financial
instability. The depth of the market in which banks interact is a case in

point.

Asto the source of liquidity risk, the results described herein support theidea
that market liquidity is not an exogenous element.  In developing countries,
such as Colombia, market liquidity iscrucially dependent, for example, onthe
behavior of foreign markets. Turbulence on those markets can be mirrored
quickly inliquidity shortagesin thedomestic financial system, which canhavea
negativeimpact on thevalue of assetsand financial stability through interaction
endogenous to the way banks behave.

On the other hand, it is possible to regard the mechanisms mentioned in this
article asalogical outcome of the growing complexity of financial markets.
Banksnow havevariousinvestment aternativesat their disposal, which canbe
transacted easily onthefinancial markets. Nevertheless, the study by Schnabel
and Shin (2004) reminds usthat acomplex financial systemisnot essential for
"conversion” to occur. That argument favorsthe simplicity of the model used
for thisarticle.

Themode also teachesusavery subtlelesson that isimportant to bear inmind.
According to Plantin, Sapraand Shin (2005), investment assessment practices
such asthe mark-to-market method (despiteitstransparency) can pose athreat
tofinancial stability dueto their tendency to accentuatethefinancial cycles. In
the context of this exercise, that tendency is evident.

T In this respect, see recent editions of the Financial Stability Report published by Banco de la
Republica. Investments in negotiable assets account for nearly one third of the holdings in
Colombia's banking system, and a good portion are valued at market prices.
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THE CREDIT SITUATION IN COLOMBIA FROM

THE STANDPOINT OF THE FINANCIAL SECTOR
I

Andrés Murcia
José Hernan Pifieros

INTRODUCTION

To complement anumber of studiesdonein Colombia, based largely onfigures
frominstitutional balance sheets, Banco dela Republica has conducted three
surveysto dateonthecredit Situationin Colombia. Theaimisto collect quditative
information that can be used to determine how financial institutionsfeel about
different aspects of the credit business. The questionnairefor the credit survey
done in November 2005 was filled out by the commercial and/or credit vice
presidents of 18 credit institutions. The other two surveys, which are similar,
were conducted in 2001 and 2003, making it possible to compare the results
found at different stages of the economic and credit cycle.

One of the primary objectives of the present study, which is the result of an
assessment and analysisof the survey, isto determineif credit dynamicsrespond
more to supply factors than to demand, and if these - particularly the supply
factors - have changed in recent years. With thisinformation, it is possible to
assess the presence of credit rationing in the Colombian economy.

Thesurvey of thecredit Situation containsinformation on how ingtitutionsperceive
accessto credit in the economy and in its different sectors, their outlook, and
how easy it isto identify good clients. This same analysis was done according
to company size. Questionswere asked about how credit institutionsmight use
their surplus liquidity and how they perceive the risks associated with such
uses. There also were questions on loan assessment by financial institutions.

Thefindingsof the survey suggest that financia institutions continueto believe
theoutlook for most sectors of theeconomy isgood, which suggeststhe demand

*  The authors work with the Financial Stability Department of the Monetary and Reserves
Division a Banco de la Republica They wish to thank Leonardo Villar, Dairo Estrada and Carlos
Andrés Amaya for their comments on a previous version. This article will be available on the
Bank's website and is a summary of a document containing a more detailed and complete
analysis. The opinions expressed herein are solely the responsibility of the authors and do not
necessarily reflect the position of Banco de la Republica or its Board of Governors.
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for credit might continueto grow. However, not all sectorsor companies of
different size have the same expectations or the same conditions for access
to credit. Information-related problems, especially for the farming and
livestock sectors and, to alesser degree, for the export sector, play amajor
roleinidentifying good clients and the expected profitability of projects.

The findings suggest there are fewer supply restrictions. However,
several exceptions arise in the tradable sectors. This contrasts with the
sectors characterized by supply restrictions (non-tradables) in past years,
and may be related to trend and expectations concerning the exchange
rate.

Shortly after the financial crisis in 1998-1999, the huge losses
experienced by Colombian financial institutions seriously reduced their
capital, curtailing credit growth. This situation, and the exacerbation of
risk, generated a marked preference for low-risk liquid assets (e.g. TES),
dampening credit activity.

The evidence now suggests that financial institutions are much less
adverse to credit risk, and most restrictions on the credit supply have
disappeared. According to the latest survey, the perception of risk with
respect to consumer credit and mortgage loans has declined, contrary to
earlier surveys, where these types of loans were considered riskier than
commercial credit.

Unlike the post-crisis era, current requirements for loan approval are
far more lax, and project feasibility and profitability are important
elements for a decision on credit. So is knowledge of the client and his
credit history.

l. ECONOMIC AND CREDIT ACCESS OUTLOOK

There are high expectations regarding economic performance. More than
half the credit institutions (56%) believe the economic outl ook for the next
two years has improved, 33% expect current conditions to continue, and
11% expect them to deteriorate.

Regarding sectors, most credit institutions believe economic growth will be
spurred by services, commerce, communications and imports. The perception



is that these sectors are doing better than the
average for the economy as awhole. In contrast,

. .. SECTORS WITH PROSPECTS BELOW AVERAGE
less-than-average growth is anticipated for FOR THE ECONOMY
agriculture/livestock and exports (Graph 1).
Other sectors, such as industry, construction,

(Percentage of those surveyed)

departments/municipalities, and individuals, are Indviduds F
expected to grow at a rate similar to the et | !
e
economy_ and municipalities N
Importers ]

There appears to be a close correlation between
sector prospects and the perception of access
to new credit on the part of financial institutions.
Graph 2illustratesthetrend, between 2001, 2003 AgriculturelLivestock
and 2005, among those surveyed (as a h

. . Construction
percentage of the entire sample) who believe

—

that specific sectors have problems with credit Commerce

access. Most companies and institutions believe sonvices S
_

Exporters

Communications

credit accessin almost every sector issimilar to

the average for the economy. The only exception Irckatry . . . .
is the agricultural/livestock sector, which is 00 200 400 600 800 100¢
perceived as having |ess-than-average access to Hzoor B 2008 B 2005
credit and less momentum than the economy as
awhole. Most financial intermediaries (83.3%)
also seeit asbeing less profitable. This close correlation is al so evident
in earlier surveys, but with respect to other sectors. For example, in
2001, most of the problems with prospects for the economy and credit
access were concentrated in the construction sector and in the
departments and municipalities.

Source: Credit Situation Survey, Banco de la Replblica

It is interesting to see how financial institutions have changed their
preferences in terms of the different sectors and their access to credit.
This might be linked to the exchange rate trend. For instance, in the
survey done for 2001, when the exchange rate depreciated sharply,
expectations and favorable conditions for accessto credit were centered
primarily in the tradable sectors (exporters and industry). However, in
the 2005 survey, good prospects were concentrated largely in the non-
tradable sectors.

Unreliable information for identifying good clients (Graph 2B) is a
determining factor for financial intermediariesand explainsthe difficulty
the agricultural/livestock sector has in gaining access to credit. The
commercial and industrial sectors have the same problem though at a
lesser degree. The direct correlation between difficulty in identifying
good clients and increased credit-access restrictions is evident as well
(Graph 2).
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PROBLEMS WITH CREDIT ACCESS
AND IDENTIFYING GOoD CLIENTS

A. AccCEss To CREDIT BELoOw
AVERAGE FOR THE ECONOMY,
BY SECTORS

(Percentage of those surveyed)
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Department
and municipalities
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Exporters

Communications
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Al

Construction

Commerce

Services
Industry
1 1 1 1
00 200 400 60.0 80.0 100.C
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B. SECTORS POSING PROBLEMS
FOR IDENTIFYING GOOD
CLIENTS

(Percentage of those surveyed)

Individuals

Department |
and municipalities
Importers
Exporters
Communications
[

Agriculture/Livestock

Construction
Commerce
Services
Industry

1 1 1

00 20,0 400 60.0 80.0 100.C
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Source: Credit Situation Survey, Banco de la Replblica
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When the analysis is performed according to
company sizée', there was no major difference in
the opinion with respect to economic outlook. M ost
financial institutions expect the growth of small,
medium and large companies to be similar to the
average rate of economic growth. Each of the
institutions was asked the financial sector’s credit
preferences in terms of company size and if they
have any preferences in this respect (Graph 3).
The results suggest that, although the perception
of credit accessin the financial sector favors the
big companies (aswould be expected), on an indi-
vidual level (by institution), this sector appearsto
cover the entire spectrum of companies with no
Sizediscrimination.

In short, there are contrasts in terms of access to
credit at the sector level. These are explained by
differences in the prospects and profitability of
economic sectors, and by problemswith identifying
good clients, particularly in the case of the
agricultural/livestock sector. Regarding size
discrimination, problems are perceived with access
to sources of financing for small companies and
privileged credit access for big companies.

1. LIQUIDITY SURPLUS
AND RISK PERCEPTION

In the presence of credit rationing, financial
institutions would prefer to invest their surplus
liquidity in low-risk securities (e.g. TES), rather
than to expand their |oan portfolio. The preferences
of financial intermediaries concerning the use of
liquidity surplusare analyzed in thissection (Graph
4), and are different from those perceived during
the period after the crisisin thelate nineties (1998-
1999). Therefore, the acquisition of highly liquid
and low-risk assetsremainstypical of the behavior
inthefinancial sector, although less so.

1 Small companies are defined as those with less than 50
employees. Medium-sized companies have 50 to 200
employees, while large companies have more than 200.



CREDIT ACCESS PROBLEMS BY COMPANY SIZE

A. PERCEPTION OF BELOW ECONOMIC
AVERAGE ACCESS To CREDIT
IN THE FINANCIAL SYSTEM,
BY COMPANY SIZE

(Percentage of those surveyed)
100.0

80.0
60.0
400
200
00 ..
Small Medium Large
B 2001 [ 2005

Source: Credit Situation Survey, Banco de la Reptblica

The next question concerned the most frequent or
probable use of liquidity surplus, considering the
risk. Acquisition of government securities, loansto
financial institutions and placement of resources
with Banco de la Republica were classified by
banks as the least risky. Medium-risk activities
include consumer loans, loans to companies
producing for domestic and foreign markets, and
home |oans (the perception of risk on the latter is
down considerably from what the earlier surveys
showed). Theriskiest activitiesinclude transactions
to increase the bank’s foreign currency position
and the placement of micro-loans, loans to
construction companies, loanstoterritorial entities
and to government-owned companies. In absolute
terms and compared to mortgage loans, risk
perception on consumer loans was down (Graph
5A), asit was onloansto non-tradable companies
compared to those producing tradabl es (Graph 5B).

B. PARTICULAR INSTITUTION'S PERCEPTION
OF BELOW ECONOMIC AVERAGE
ACCEss TOo CREDIT,
BY COMPANY SIZE

(Percentage of those surveyed)

Medium
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B 2001 @ 2005
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Others
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Non-tradable
Companies

Consumption
Companieswith FI
OMA

Financial Institutions
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(*) Thisoption was not included in the 2001 survey.
Source: Credit Situation Survey, Banco de la Replblica
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PERCEPTION

LOAN RISK PERCEPTION:
CONSUMER VS. HOUSING NDA
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COMPANY RISK PERCEPTION:
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Source: Credit Situation Survey, Banco de la Repblica
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Reorientation of the credit business has prompted
financia ingtitutionsto shift their liquidity surplus, par-
ticularly in the case of ingtitutions that specializein
mortgage loans. The shift is from mortgage loans
to consumer and commercial loans. However,
preservation of the market segment isstill the most
important factor in the portfolio decisions of credit
ingtitutions.

Inconclusion, financia institutionswill most likely
use their liquidity surplus based, to some degree,
on the perception of less risk. Accordingly, the
perception that micro-loans are high risk explains
some of the problems small companies have with
credit access. Moreover, activities once considered
extremely risky — such as consumer credit — are
gaining acceptability among financial institutions,
clearly prompting a portfolio shift in assets from
investments in highly liquid securities to loan
placement (particularly consumer loans). Therealso
has been a noticeable recovery in mortgage loans,
as financial institutions now consider them to be
less risky. This suggests that the main features of
the credit crunch, which were identified in earlier
surveys, are disappearing and the current low
growth in mortgage loansis perhaps more theresult
of demand constraints than supply problems.

I11. REJECTED CLIENTS AND RISK-ASSESSMENT
CRITERIA FOR CREDIT ALLOCATION

When asked how a new client’s risk is assessed, the two most important
criteriamentioned by financial institutions were the client’ s credit history
and projected cash flow (Graph 6). For example, 61.6% indicated these are
among the three major criteria. However, an attempt to rank them in order
of importance proved inconclusive. Other criteria such as business sales,
recent profits, the debt/equity ratio, collateral and the client’s economic
activity appear to belessrelevant to financial intermediaries when assessing

credit risk.



In acredit crunch, one should expect the client’s

credit history to be more important than the

. . THE MAIN CONSIDERATION IN RISK-ASSESSMENT
project’ s cash flow. The risk assessment done by FOrR NEW CLIENTS
financial institutions showsthat the client’ s credit
history has become more important, in relative

(Percentage of those surveyed)

terms, than projected cash flow; however, the Projectedmi !
latter is still considered fundamental (Graph 6).
In any case, the results are not conclusive. When Rehviid
financial institutions were asked about the criteria
they consider for approving aloan, credit history credthisory
acquires more importance than the project’ s cash Dbty ratio
flow and profitability.?

Recent profits
In the case of clients whose application was

0.0 20.0 40.0 60.0 80.0 100.0

rejected, the institutions surveyed were asked 0 2001 B 2003 B 200
whether or not they would have approved theloan
if the client had agreed to a higher interest rate.
The majority (83.3%) said no. A similar percentage said the same in the
earlier surveys. When asked what they would have done had the client
been willing to accept a shorter loan, most of the institutions surveyed
said they would not have agreed to the loan.

Source: Credit Situation Survey, Banco de la Repblica

When asked if they would have granted the loan, had the client offered
more collateral, 66.7% answered affirmatively. Thisresponse appearsto
be somewhat contradictory to the answer to earlier questions, where
collateral appears to be less important when assessing a loan request.
However, the findings of earlier answers - more insistence on the quality
and amount of collateral, and denial of credit despitetheclient’ swillingness
to pay a higher rate of interest and/or to accept a shorter loan - are
consistent with the characteristics of credit rationing. Consequently, there
is evidence that vestiges of the credit crunch that occurred after the last
financial crisisstill exist or, at least, that certain practicesindicating the
presence of a credit crunch remain in place.

Asto the particularities of clientswhose loan applications were rejected,
the financial institutions surveyed indicated that most were new clients.
Again, this suggests the client’s credit history is key to loan approval
decisions.

2 For 77.8% of those surveyed, good information on the client's credit history was the most
relevant, followed by low risk (11%) and profitability of the project (5.6%). None of the
institutions surveyed mentioned the existence of satisfactory collateral as a key reason for
approving a loan.
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THE MoOST RECURRENT COMPLAINTS OR COMMENTS

Complaintsfrom clients about the processfinancial

RECEIVED BY FINANCIAL INSTITUTIONS institutions useto study aloan application constitute

(Percentage of those surveyed)
100.0

another topic (Graph 7). The most recurrent
complaint is that the procedure is too long.

80.0

60.0

20.0

0.0

Moreover, athird of theinstitutions surveyed said
the most common complaint ishigh interest rates.
Complaints about the conditions for loan approval
and thekind of collateral required (whichisconsi-
derable) appear to be less frequent.

This contrasts with the earlier surveys, (Graph 7),
where the most recurrent complaints from clients

2001 2003

. Interest Rates D Length of the Process
B coliateral O Amount Available

Source: Credit Situation Survey, Banco de la Repblica
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involved strict conditionsfor loan approval. Inshort,
O Condmj::fm Approvd the client’ scredit history and the project’ s cash flow
B other are the most important factors credit institutions
consider when evaluating a loan application.
Constraintsinvolving high interest rates and strict

conditionsfor loan approval seem to have become lessimportant.

IV. EFFECTS OF AN INCREASE IN CREDIT
DEMANDAND FACTORS THAT DETERMINE
FINANCIAL ACTIVITY GROWTH

Aspart of thesurvey, financial institutionswere asked how the credit supply
would most likely react to an increase in the demand for loans, represented
by arise in economic activity. Among the three most likely events, 77.2%
indicated the system could meet the demand for credit without agreat deal
of strain. However, 55.6% of those interviewed said small and medium-
sized companieslikely would face credit bottlenecks, while 50% cited the
possibility of constraintsto access for certain sectors.

The survey a soincluded questions on how institutions perceive thefactors
that prevent —or could prevent —the Colombian financial system and each
institution in particular from extending more credit to the private sector, and
the actions or events financial institutions regard as necessary to increase
the amount of credit in the economy.

With respect to the factors that limit credit growth (Graph 8), the main
problem mentioned by most of those interviewed is the client’s
creditworthiness or ability to pay. Half theinstitutions surveyed point to the



shortage of low-risk projects as another major
constraint. Legal instability and lack of financial
information on new clients are also significant
limitations.

Compared to the results of the 2001 survey (Graph
8), there has been animprovement in the perception
of clients ability to pay and their economic activity.
Provisioning and legal instability were considered
more important by credit institutions in 2001,
although they are currently cited by many as
factorsthat limit credit growth.

Another question concerns the actions or events
financial institutions regard as necessary to
increase the amount of credit in the economy
(Graph 9). Inthisrespect, 83.3% of those surveyed
agreed an increase in economic activity would be
one of the three factors that would raise credit,
while50% insisted on legal stability. Animportant
portion of those interviewed felt more profitable
projectsand better information on the applicant’s
creditworthiness also would result in more credit.

No credit establishment perceived central bank
liquidity asaconstraint to credit. Regarding interest
rates, 11.1% of theinstitutions surveyed indicated
that higher lending rateswould boost credit activity.
Thissuggeststhereisno conclusive evidence with
respect to high price elasticity in the credit supply.

Capital constraints were an important feature
during the post-crisis period, but were not relevant
inthissurvey. Noinstitution said that having more
capital would prompt higher lending activity.

According to these findings, the private sector’s
demand for loans is perceived by financial
intermediariesto bethe primary constraint to further
growth in the credit market. From the standpoint of
thefinancial sector, anincreasein economic activity
would boost the demand for credit, which would be
backed by the favorable situation in the sector and
itswillingnessto loan. Consequently, anincreasein

MAIN PROBLEMS FOR FINANCIAL
INSTITUTIONS THAT PREVENT MORE
GROWTH IN CREDIT

(Percentage of those surveyed)

Lack of financia
information

Scarcity of low-risk
projects (*)
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the supply of credit isto be expected. Thiswould imply anew equilibriumin
the credit market, where the volume of loans would increase. In contrast,
legal instahility, lack of financial information on new clients and their
creditworthiness are supply constraintsthat inhibit credit growth.

V. SUMMARY AND CONCLUSIONS

Thecredit situation survey providesvaluable qualitativeinformation on how
financial institutions perceive the credit market. This can be useful to exa-
minethe existence of credit rationing in the Colombian economy. At present,
they see good prospects for most sectors of the economy, which indicates
the demand for credit might continueto rise. The findings al so suggest that
expectations and conditions for credit access are not homogeneous across
sectors and companies size. To begin with, credit access is restricted by
information problems related to the client’ s creditworthiness and project
profitability. Thisis particularly true for the agricultural sector and, to a
lesser degree, for the export sector.

It isinteresting to see how the factors that reflect the possible existence of
credit rationing have changed, and how this phenomenon has been
disappearing. In the post-crisis era, the huge losses accumulated by
Colombia sfinancial system meant sharp restrictions on growth in the supply
of credit, due to capital constraints. The latter generated extreme risk
aversion, preferencefor low-risk liquid assets, coupled with an unwillingness
to expand credit activities. Although financial institutionssstill turnto gover-
nment bonds, a certain preference for loans to households and to companies
that produce for the domestic market is evident.

The results of the survey show credit institutions have substantially less
credit risk aversion. This may be related, among other factors, to more
client information, increased economic activity and morerisk control. This
has allowed for a noticeable reduction in supply constraints on the credit
market. Consumer credit and mortgage loans have been favored in this
sense, thanksto alower risk perception, particularly with respect to mortgage
loans. However, the demand for mortgage credits does not appear to be
related to the pace of supply.

The requirements for gaining access to credit are another aspect that
identifiesthe existence of acredit crunch. When there are supply problems,
the requirements would be expected to increase. However, in contrast to
past years, the perception is that requirements for loan approval are less
strict.

Although thefeatures of aproject (such asviability and profitability) appear
to be important for loan approval, the highest priority is related to prior
knowledge of the client and his credit history. Consequently, new clients



with insufficient information are the ones that face more credit access
restrictions. As those clients acquire a history of credit with the financial
system, they will become less sensitive to a credit crunch.

Finally, the results point to disappearance of the factorsthat hamper access
to credit, at least those concerned with limited capital and credit risk aversion.
The problem with the credit market seemsto be more serious on the demand
side, especially for mortgage loans. Nevertheless, there also areindications
of supply problems concentrated in specific sectors (agriculture and exports)
and among small and medium-sized companies.



A GENERAL EQUILIBRIUM APPROACH TO
ANALYZING FINANCIAL STABILITY IN COLOMBIA

Agustin Saade Ospina
Daniel Osorio Rodriguez
Dairo Estrada’

INTRODUCTION

Central banks have achieved positive results for inflation during the last
two decades. At the same time, their concern for financial stability has
increased, particularly after the late nineties, when they experienced the
high costs that come with financial crisis! Moreover, it now seems clear
that, under extreme circumstances, financial stability can pose aconstraint
to the normal operation of monetary policy (SeeVargaset al., (32006)).

For these reasons, central banks now use a set of toolsto assessand promote
financial stability. According to Bardsen, Lindquist and Tsomocos (2006),
these tools range from calculating indicators to designing structural
macroeconomic models. Thelatter are understood as complex environments
that allow for an analysis of interaction between the different agents at
hand and the financial system (banks, depositors, regulators, etc.), as well
as the effect of changes in the stance of monetary policy.

The Bank of England was a recent pioneer in constructing models of this
type, particularly dynamic general equilibrium modelswith afinite horizon
(DGEMFH).2 The main devel opmentsin this respect are summarized in the

The authors are, in turn, an analyst, an expert in analysis and financial stability, and the
Director of the Financial Stability Department at Banco de la Republica. For comments made,
they wish to thanks Carlos Andrés Amaya, the technical team of the Financial Stability
Department at Banco de la Republica, and the participants of the Workshop on Assessing
Financia Vulnerability, which was held on March 1, 2006 in Bogota under the sponsorship of
the International Monetary Fund and Banco de la Republica. All errors and omissions are solely
the responsibility of the authors. The opinions expressed herein are theirs alone and do not
necessarily reflect the position of Banco de la Replblica or its Board of Governors.lo no reflgjan
necesariamente la opinion del Banco de la Republica ni de su Junta Directiva,

1 See Borio and Lowe (2002), and Garcia Herrero and Del Rio (2003) for an interesting
interpretation of why financial stability has emerged as a policy problem at a time when
inflation is ceasing to be one.

2 In models of this type, equilibrium is the result of interaction between rational economic agents
who must cope with a restricted optimization problem and a finite horizon for reaching a
decision.
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work of Tsomocos (2003) and Goodhart, Sunirand and Tsomocos (2004,
2005, 2006a and 2006b). The Financial Stability Department at Banco dela
Republicahas applied these devel opmentsto arecent analysis of the stability
of Colombia's financial system. The initial results of that exercise are
summarized herein,® particul arly the assessment of how the model behaved
in replicating the series observed in the Colombian financial system.

Therearefivesectionsinthisarticle. Thefirst offersjustification for using
a model to analyze financial stability. The second presents a simplified
version of the model that was employed. It is a DGMFH with several
features particular to the Colombian financial system. Thethird and fourth
sections outline how the model was applied. Finally, several thoughts about
its application are presented in the form of a conclusion.

1. ADVANTAGES OF UsSING A DGMFH

Probably none of the tools central banks now use are sufficiently
comprehensive to resolve all the problemsinherent in afinancial stability
analysis. A good analysisclearly dependsonthe use of varioustools, applied
in acomplementary way. Under thoseterms, the use of general equilibrium
modelshasfound aplace, because- in aflexibleand simplified environment
- they involve the interrel ations found among all agentsin the system.

The study by Bardsen, Lindquist and Tsomocos (2006) is a careful
examination of how different macroeconomic models behavein afinancial
stability analysis. Theresults of that comparison suggest that, although no
single model can answer all the questionsin an analysis of this sort, some
have certain featuresthat make them desirablefor assessing financial system
stability. Those features, and how they come together when the model is
applied, aresummarizedin Figure 1.

According to the diagram, amodel that containsthe nine desirabl e features
isinsufficient to analyzefinancial stability. Itisnecessary to havereached
aconsensus on the particular definition of "financial stability" beforehand.
In other words, as concluded by the af orementioned authors, an analysisis
the combined product of adefinition and the exerciseinvolved in operation
of themodel. Hence, the definition of financial stability must be operational
and quantifiable, so the quantitative results of the model's application can
be translated directly into conjectures about the stability of the financial
system.

3 The articles by Saade and Estrada (2006) and Saade, Osorio and Estrada (2006) detail the
development of this agenda.
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TEMPORAL STRUCTURE OF THE MODEL

Contagion

Endogenous default

Incompl ete markets

Heterogeneity
Nine Financial Og’;ﬁﬁ't?gf
Model |[—» Stabi I|t_y ] of Financial
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Micro-fundamentals
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Policy analysis
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| Hypothesis test mechanism
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Source: Constructed according to Bérdsen, Lindquist and Tsomocos (2006).

Unlike other macroeconomic models, a DGMFH in its simplest versions
(likethe one used in thisarticle) contains the nine desirable features shown
in Figurel. It also permitsoperational use of thefollowing specific definition
of financial stability: asituation where profitability for financial institutionsis
high and thereisareduced risk of default inthe marketswheretheseingtitutions
cometogether (See Bardsen, Lindquist and Tsomocos (2006).*

Inshort, if thisdefinitionis considered general enough to cover the Colombian
case,’® the use of aDGMFH as a complementary tool for analysis can enhance
the quality of Banco delaRepublica's monitoring of financial stability, which

4 The definition of financial stability proposed in this article is intended only for financial
stability analysis in connection with the model. Naturaly, there are other more genera definitions
outside the scope of the model. They can be supplemented with the one summarized herein.

5 For example, it is important to remember that one of the features of the 1998-1999 financial
crisis in Colombia was the negative profitability experienced by credit establishments and the
reduced rate of portfolio repayment, in both traditional credit markets and the interbank
market. According to information published by the Superintendent of Financial Institutions in
Colombia, profitability as a percentage of the assets in the financial system at September 1999
was -3.88% (a historic low). The losses accumulated during the crisis were not recovered until
mil-2005. In November of that same year, the overdue portfolio as a percentage of the total
portfolio reached 16% (a historic high).
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explains the Financial Stability Department’s recent effort to develop this
research agenda.

1. SIMPLIFIED MODEL: FRAME OF REFERENCE

Pursuant to the method suggested by Goodhart, Sunirand and Tsomocos (2206a
and 2006h), the proposed model allowsfor coherent interaction between various
economic agents in financial markets. Participating in the model are
heterogeneous banks: b1 B = {g, d, t}, private-sector agents who act as
bank clientshT H={a,b,q,f}, aregulator and acentral bank. A restricted
optimization problem was constructed for each of the banks. Reduced forms
of behavior were assumed for the agents in the private sector, due to the
impossibility of finding databroken down to therequired level and a so because
thisfacilitatesacomputational solutiontothemodel. Thetemporal horizonis
infinite. However, the agents maketheir optimization decisionsby considering
finite periodsinthefuture. The agentsarerational and basetheir expectations
ontwo possible"states of nature” (normal, extremecrisis). These can occur in
theimmediatefuture, according to aknown distribution of probahility.

The agents interact in various markets (Figure 2). Asin Goodhart, Sunirand
and Tsomocos (2006b), the assumptionisthat, at the start of each period, those

AGENTS AND INTERACTION
Macro environment (underlying the interaction)
Central Bank,
government Households
and Regulator Banks Credit
e ] ]
+—> g a’
Regulate: Interbank d b
market
t
>
t q
Y \ Deposit |

« Solvency requirements market

* Pendlties for default
« Pendlties for violating solvency requirements
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in need of credit have been assessed by the bank, either on the basis of their
credit history or according to information constraints (assumption of limited
participation). In other words, thereisacredit market for each bank to which
the client and the respective bank have recourse. In this smplified world,
householdsa, b y q demand credit from banksg, d, y t, respectively. However,
on the deposit side, each bank competesin its respective market to attract the
aggregate pool of depositors(calledf ). They diversity itsportfolio, depending
ontheprofitability offered.

Finally, there is an interbank market where the banks contract credit among
themselves. Participating inthismarket isacentral bank-regulator that supplies
or reducesliquidity through open market operations (OMO). The central bank-
regulator al so establishes certain measuresfor financial regulation.

Thetempora structureof themodel isoutlined infigure 3. Attheend of period
t, the credit, deposit and interbank markets open simultaneously. Each bank

TEMPORAL STRUCTURE OF THE MODEL

t+2

t+1

The regulations
are defined

All the markets open
simultaneously:

* Interbank market

« Credit markets

* Deposit markets

State of nature s| S occurs,
according to distribution

f©

The markets reopen
A

v

* Loans and deposits are paid. Default may occur.

* There may be default on the interbank market as well.

* Violations of the capital requirements and the default
are fined.

The benefits for the banks are calculated
on the basis of what has happened.

Source: Constructed according to Goodhart, Sunirand and Tsomocos (2006b).
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decides how much credit to offer and the volume of depositsto demand onthe
respective markets, whileforming arational expectation of possiblefuturestates
of "nature”. For their part, households decide on their demand for credit and
the deposits to offer, and the central bank conducts OMO on the interbank
market.

Oneof the"possible states of nature” (s1 S) occurs at the start of periodt + 1.
Depositsand loans are paid according to the state of nature. There also might
be a certain degree of endogenous default by householdsand banks. Thelatter
would be subject to penaltiesfor failing to meet their contract obligations; these
would be proportional totheextent of default, pluspenadtiesfor failureto comply
with the minimum requirements for solvency. Both the penalties for default
and the solvency requirements and the penalties for violating them have been
regulated before the markets open in period t. At the end of period t + 1, the
benefits for the banks are calculated and the financial markets reopen.

Thefollowing isabrief explanation of how each agentismodeled, their decision
variables, and the particular way they were specified for the Colombian case.

A. The Banking Sector

As mentioned earlier, three heterogeneous banks: b1 B = {g, d, t}, were
modeled. For the Colombian case, each of these banks is associated with a
group of entities; namely, g= banks specializingin mortgageloans (BECH),d
=domesticbanksandt =foreignbanks. Thisclassificationtriesto capturethe
differences in behavior t among these banks, as observed in the Colombian
financial system.® With respect to smulation of the model, the three banks
differ not only intheir initial capital endowment, but alsointheir preferencesas
torisk.

Bank b1 B decidesthefollowing variablesinperiod t1 T: thesupply of credit
to household h® (), the deposits demanded of householdf (ny)), loansonthe
interbank market (d’), debt on the interbank market (ny),, and the repayment
rates (1- default) int + 1, depending on the state that occurs (v, ¢ sl 9. The
decision respondsto the solution of an optimization problem with thefollowing
characteristics:

Max UP , = Etb [fsb(p ?+1,5) - {pei’]alidaljeS?Jrl’S}].

mem Ao, 8 S

subject to (1) balance sheet restriction and (2) py,, .2 0.

6 See Avella and Osorio (2005) and Orozco (2005) for an analysis of the differences in how
domestic and foreign banks act.

7 The explicit form the utility function takes is found in Saade and Estrada (2006). Essentially, it
is the same as in Goodhart, Sunirand and Tsomocos (2006b), with modifications in the constraints
of the problem.
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Function f°(p?,, ) is quadratic in "benefits’ p?,, . these being the sum of
income expected frominterest int + 1 and the profitability expected from the
portfolio of negotiableinvestments, minusthe outlaysfor interest expected int
+ 1, considering the repayments rates (1-default) for both the bank and those
expected for thehouseholds. Pendltiesfunction b,  dividespendltiesintogroups
proportional to the amount of default int + 1 by the bank in state sl S, in
additionto penaltiesfor failing to meet the requirementson minimum solvency.

Thisoptimization problemisnot linear in the control variablesof the bank.

B. The Private Sector

Asmentioned earlier, the agentsin the private sector are modeled viareduced
forms.

1.  Demand for credit on the part of householdsh1 {a, b, g}

Inperiodt, thedemand for credit on the part of householdh® dependsnegatively
on the lending rate offered by bank b, and positively on the level of GDP
anticipated for period t + 1. In other words, agent h® rationally anticipates the
product level in the immediate future. This, in turn, determines his expected
incomefor t + 1. And, given the foregoing, agent hb adjusts the demand for
creditintto smooth hisconsumption:

dda _ crédito™ = h (E, (GDP,), r), conh, 2 0y h,£ 02

t+1:

2. Supply of deposits from household f

All the banks competein the deposit market to attract the resources of depositor
pool f.Thisiscontrary towhat happensinthe credit market, where participation
islimited. Pool f triesto diversify itsportfolio. The supply of depositsfromf

to bank b in periodt isapositive function of the deposit rate offered by b and
depends negatively on the deposit rate offered by the other banks (b¢! b).
Nonetheless, household f knows the banks can default on their obligations.
Consequently, its deposit supply respondsto the "expected profitability"”
(rs,” B[V, J) of itssavingsinb and the profit its savingswould earn with the
other banks. Findly, thedeposit supply isapostivefunction of the GDP expected
fort+1.

Of _ depésitos’= g (E(GDP,). )} " E [V, J. & ri E[V., ). with g, @
0,9, Oandg, £ 0.

&  The following notation is used: f, = 1f/ 1 x,,



3.  Repayment rates of householdsh1 {a, b, q}

Asin Goodhart, Sunirand and Tsomocos (2006b), it is assumed the rates of
repaymentint + 1 by household h® to bank b for each of the sates (\4":’1’5, sl 9
isapositive function of future GDP. Moreover, repayment int +1 respondst
thebanking system'stotal supply of creditint. Thisratioisnegative: anincrease
int with respect to theloans offered is associated with amoderate deterioration
inthequality of the portfolio, possibly dueto fewer filtersinthe processwhereby
the banks select debtors’

t+l,s t+1,8"

b _ o ~
Al =v_(GDP, t;’:}Bﬁ»]tb),sl S wherev, 2 Oandv, £ 0

4, GDP

Thelast of the reduced formsincorporates the GDP path into the model. Itis
assumed that GDPint + 1 for state sis a positive function of the aggregate
supply of creditint:

GDP,,.=p,( béB ﬁitb) with p,3 0.

t+1,s

C. Central Bank and Regulator

For the effects of the model, the decisions of the central bank and regulator are
exogenous.’® The regulator determines the minimum solvency requirements
(ks Sbl B),inadditiontothepenaltiesbankswouldincur if minimum
solvency isnot met (I ®,sT S, b1 B). It also imposes penalties or fines for
defauilt on the banks' repayment obligations (I °, sT S,bT B). Finaly, the
regulator determines the weighted risk of the various assets used to calculate

the solvency ratio.

For itspart, the central bank conducts OM O on theinterbank market, effectively
setting the interest rate for trading on that market (r).

D. Equilibrium

There are seven active markets featured in the model: three credit markets,

three deposit markets and the interbank market. 1n each of them, the interest
rateisdetermined by the supply and demand on themarket. Themodel includes

9 For Goodhart, Sunirand and Tsomocos (2006b), this ratio is positive insofar as a credit rationing
can exist.

©  The working agenda for the future attempts to include, in an endogenous way, the decisions
taken by economic authorities.
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acondition for each possible future state, specifically one that ensures banks
structure their expectations correctly with respect to the rate of repayment
they receiveint + 1 on their interbank loans.

I11. CALIBRATION

Two econometric strategieswere required to cal culate the val ue of therelevant
parameters.

A. Estimate of Long-term Relationships (Cointegration Vectors)

The parameters for the reduced forms of GDP and household credit demand
were obtained by estimating cointegration vectors (rel ationships) between the
variablesfound therein.* For thereduced form of credit demand, limitationsin
availableinformation make it necessary to estimate a set of parametersthat is
common to the clients of each of the three groups of banks. In this case, the
variablesincluded in the system are: consumption, money supply, the unsecured
consumer portfaolio, inflation, unemployment, GDP and the spread on the consu-
mer portfolio. The strategy proposed by Chrystal and Mizen (2001) isusedin
thisrespect.? The estimated cointegrationratiois:

L,=4,89In(GDP

t+1:

)—0,723(SC) +2,18p, + 0,19 (Du)

whereL isthe unsecured portfolio, SC isthe spread on the consumer portfolio,
p isinflation andu isunemployment. Theestimatorsassociated with GDPand
SC are the values of the parameters of the reduced forms of credit demand
used inthesimulation.

Asto thereduced form of GDP, the system included information on GDP and
theentireloan portfolio. Besidesnormalization, the cointegration vector estimated
inthis caseincludesadeterministic tendency component:

In(GDP,

t+1-

)=0,0053t +0,1589In(L)

where L isthe entire loan portfolio. Both the tendency estimator and GDP
elasticity to theloan portfolio were used in the simul ation asthe parameters of
thereduced form of output.

I See Hendry and Juselius (2000) for details on estimating restricted cointegration vectors.
2 See Estrada, Osorio and Saade (2006) for details on the estimate.



B. Pand Data Models

When the reduced forms include components of the general balance sheet or
income statement for the three groups of banks, the strategy was to estimate
panel data models in which each bank is regarded as a separate individual
within the panel. Specificaly, the reduced forms of the deposit supply and
household repayment were estimated in this way.

In the case of the deposit supply, the dependent variable pertains to the sum of
eachindividual entity'schecking accountsand savingsdeposits. Moreover, the
dependent variables are the real GDP (one period ahead), the entity's implicit
deposit rate, and the averageimplicit rate of deposit for the other two groups of
banks. The estimate, pertaining to a random effects model in the intercept,
yielded thefollowing result.

In (deposits ) =C+1.832In(GDP,,,) + 0.143 deposit rate, - 1.243 deposit rate-i

wherei refersto a particular bank (-i refers to the group of banks other than
the one to which i belongs).*®

Finally, the estimate of the reduced form of household repayment included, as
a dependent variable, the difference ( 1 - *ggetae ) for each individual
institution; and, asindependent variables, thetotal portfoliofor thethreegroups
of banks and GDP (ahead one period). The results were:

In (1 - S ) = C+0.1446 In (GDP,,,) - 0.1085 In (portfolio)

These estimators, and those presented in the foregoing expression, were used
as the parameters for each of the reduced forms.

IV. THE RESULTS

Graphs 1 through 4 show someof the series simul ated with thetendency mode,
using the fourth quarter of 1999 as the initial period. The simulations are

quarterly. For the purpose of comparison, the simulated seriesare accompanied
by their actual counterparts, with real data.*®

B As noted earlier, the deposit supply is consistent with "expected profitability”, which is comprised
of the bank's interest and repayment rates. With respect to the estimate for the panel data
model, the deposit rate is calculated as the flow of the bank's outlays on total deposits. For this
reason, it implicitly includes the repayment rate.

¥ The C intercepts of each of the two expressions were obtained endogenously to improve the
empirical adjustment in the initial period of the simulation.

5 The Superintendent of Financia Institutions in Colombia is the source of each actual series

presented in the graphs, with the exception of quarterly GDP, which comes from the National
Bureau of Statistics (DANE).



LoAN PORTFOLIO

A. PorTFoOLIO: BECH

(Trillions of 1994 pesos)

Intermsof thecredit portfolio (Graph 1), what standsout isthemodel's capacity
to adjust to real datain the short term (approximately one year) for each of the
three groupsof banks. Inthelongterm, the model's adjustment isfar better for
the domestic and foreign banks (panels B and C, respectively), than for the
BECH (A). Thisis because common parameters were used for the reduced
form of thedemand portfolio. Thecalibration doesnot detect thedifferential in
BECH behavior. Given theinitial conditions, the model also replicates the
relativedifferencesinthe size of the banks portfolios(Panel D). Itisimportant
to point out that the results are moderately optimistic about the performance of
theportfolio, dueto adight overestimation of GDP during theentiresimulation
horizon (Graph 4).

B. PORTFOLIO: DOMESTIC BANKS
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Source: Colombian Superintendent of Financial Institutions (actual series) and the authors' calculations (simulated series).
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Astothe pattern of deposits (Graph 2), the adjustment is much better - in both
the short and long term -al though the optimism (originating with the GDP path)
continuesto someextent. Thisoutcome confirmsthe meritsof thecalibration
strategy that wasused. Inthiscase, the assumed pool of depositorsturnsout to
be quite adequate, since - in the real world - there appears to be no limited
participation when its comes to choosing abank to open a savings account.

Repayment of the banks credit portfolio (Graph 3) suggestsoptimismonly in
the case of foreign banks and the BECH (panels A and C).%

®  In the smulated BECH repayment series, one sees a jump to the end of the simulation horizon.
Rather than a normal outcome, this appears to be an abnormal product of the optimization
algorithm used in the simulation.

DEPOSITS
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CREDIT DEMANDERS' REPAYMENT TO BANKS (PERCENTAGE)

A. REPAYMENT BY BECH CLIENTS B. REPAYMENT BY DOMESTIC BANK CLIENTS
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GROSS DoMESTIC PRODUCT Panel D showsaninteresting outcome: thesimulations

(Trillions of 1994 pesos) replicate the stylized event in Colombiain the sense

800 1 thatforeign bankshaveabetter-quality portfolio.*’

e | Findly, overestimation of the GDP path (Graph 4) may

60 ’ be the result of calibration problems, which means
new strategiesaimed in thisdirection will haveto be

740 explored further.
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17 The stylized event that foreign banks "attract" better-quality
clients is known as cherry picking. See Crystal, Dages and
Goldberg (2001).

------ Simulated — Actual

Source: DANE (actual series) and the authors' calculations (simulated series).
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V. CONCLUSIONS

The chief objective of this article is to summarize the principal results of a
research agenda undertaken by the Financia Stability Department at Banco de
laRepublica, which consists essentially of applyingaDGMFH to analyze the
stability of Colombia'sfinancial system. Themain resultsof the simulation of
thismaodel (calibrated in advance for the Colombian case) highlight its merits,
particularly in the short term, asauseful analytical tool complementary to the
onesnow being applied.

It isimportant to emphasi ze, asnoted in theintroductionto thisarticle, that the
model cannot, onitsown, resolveall the problemsinherent in afinancia stability
analysis. Inother words, themode! isnot designed specifically for acertain set

of objectives. For example, it isnot designed to forecast the future course of

GDP. The specia comparative advantage of the model is that it permits a
careful analysisof those agentsin thefinancial system with the most resources;

that is, thefinancia institutions, aswell asthe main characteristics of how they
interact with the other agentsin the economy.

Astothefuture, there are two complementary tasksfor thisagenda. First, the
structure of the model can be used to simulate the effect of certain exogenous
variables, particularly those associated with the regulatory environment and
economic policy (e.g. themonetary authority'sintervention rate or theminimum
solvency ratio).® Secondly, itisimportant to explorewaysto adjust the model
better and, hence, its capacity for analysis. Thisincludesadding elementsof a
small, open economy subject to different types of shocksoriginating intherest
of theworld, whichwould beagood approximation to the environment wherein
the Colombian economy operates. Also, some of the problems noted in this
article (e.g. themodel's optimism) arerel ated to the calibration strategies, where
thereis plenty of room to improve the estimatesin this respect.

18 Simulating the model based on exogenous paths for GDP is another possibility worth exploring.
An advantage associated with this strategy is the possibility of removing an "error source" from
the model when adjusting other endogenous variables that are more relevant to a financial
stability analysis.
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