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EXECUTIVE
SUMMARY

The predominant macroeconomic conditionsthisyear and those anticipated for the next favor solid
growthinfinancial intermediation activities. Onthe domestic front, economic growth should continue
to be propelled largely by household consumption and investment. Generating acredit expensive.

By October 2005, credit institutions had seen apositive degree of real growthin their major assets,
loans (9.3%) and investments (13.7%). However, there has been ad owdown in commercia credit
(6%0), that has been offset by asubstantial increasein consumer |oans (28.6%). It isimportant to
mention that asset growth (10.5%) has been backed by arisein deposits (17.8%), especialy in
savingsdeposits (31.5%). Other sources of financing such asfixed end deposit certificates (CDT)
and repo operationson theinterbank market have declined asashare of liabilities. Asaconsequence,
financing hasbecomelesscostly.

Privatedebtorsof thefinancia system (i.e. corporationsand househol ds) continued to show signsof
better financial health. The private corporate sector has experienced good earnings, coupled with
low indebtedness. Neverthel ess, thetradables sector isnot asprofitableasit was, but profitability in
the non-tradabl es sector hasimproved. As aresult, the profitability in both of these sectors has
converged, closing the gap observed in past months.

Asto borrowing, thedeclinein corporate indebtednessis explained by fewer domestic obligations
rather than by thereductionin external liabilities, asindicated in earlier reports. Thisisconsistent
with the slowdown in the commercial loans. With respect to households, there has been amajor
increasein consumer loans, as opposed to as owdown in mortgage loans. Moreover, thejob market
indicatorsreflect apositive situation for household borrowing.

Good conditionsinthe private sector, coupled with moreloan coverage, less post dueloans, good
profitability and intermediaries suggest that credit risk isnot aproblem for thefinancial system, at
leastintheshort term. Y et, the performance of the consumer 1oan should be monitored carefully in
view of itsrecent growth.




Findly, asindicated inthelast edition of theFinancial Stability Report, market risk isthe greatest
tofinancia system, dueto the growing share of government bonds on the bal ance sheet of financia
ingtitutions. In thisrespect, Banco delaRepublicaand the Superintendency of Financia Ingtitutions
arepursuing ajoint agendatoimprovetheway thisrisk ismeasured, regulated and monitored, by the
analysisof different methodol ogies consistent with the spirit of Basdl 11.

Board of Governors
Banco delaRepublica
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. MACROECONOMIC
ENVIRONMENT

Domestic and external conditions favor solid growth in financial
intermediation activities. Expectations remain positive in terms of how the
principal macroeconomic variables for the health of the financial system and
its debtorswill evolve.

The predominant macroeconomic conditionsthisyear and those anticipated for
thenext favor solidgrowthinfinancid intermediation activities Growthinexternd
demand, together with domestic absorption, should provide animportant boost
to credit activity in Colombia sfinancia system.

A. EXTERNAL CONTEXT

World economic growth has been favorable during the current year,
although lessthan in 2004. The strength of the United States and Chinese
economies, and to some extent of Japan and the Euro zone, has fueled
this growth. Despite atemporary slowdown in the second quarter, the
United States economy registered an annual growth of 4.3% in the third
quarter. The expectation is that consumption, higher employment and
investmentswill continueto foster this momentum. Infact, the forecasts
point to 3.3% growth in 2006. On the contrary growth remainsweak in
the Euro zone countries, given the limited force of domestic demand.
The forecasts for the end of the year are for 1.2% annual growth,
followed by 2.0% in 2006. In the case of the Japanese economy there
has been an important expansion, despite aslowdown in economic activity
during the second quarter of the year.

With respect to Venezuela, the forecasts for growth still reflect an upward
trend. Growthin 2005 isforecasted at 8.6% and isexpected to declineto 5.7%
for 2006. High ail prices have hel ped to keep the Venezuelan economy inan

1 The growth forecasts presented for Colombia's major trading partners come from Data Stream
Consensus.



expansionary phase. However, thesituationisnot as

EMBI+ SPREAD SOME LATIN favorablefor Ecuador, where second-quarter growth
AMERICAN COUNTRIES was|essthan expected (2.9%) dueto theoil strike
and political uncertainty. The forecasts place
Ecuador’ seconomic growth at 2.9% for both 2005
and 2006.

[Basis points)

550

450
The strength of real activity at the international
level has been accompanied by asmoothesin the
international financial markets, particularly debt
marketsfor emerging economies (Graph 1). Low
international interest rates, highliquidity and more
of arisk appetite, asindicated in Graph 2, have
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dynamic, as well as the significant progress

towards structural reforms.

RISKCAVERSION INDEX (VX0 International real conditionsin the near future are
500 expected to evolve in a more restrictive

environment with respect to monetary policy. The
wa | United States Federal Reserve Bank (the Fed)

and, to alesser extent, the European Central Bank
are expected to adjust their interest ratesgradually
to avoid demand-driven inflationary pressures.
Thegradual nature of thisadjustment by the Fed
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wo L will depend largely on the behavior of oil prices,
therisein domestic demand and theincreasein
00 ' ' : : : : : labor costs. In this sense, the main source of
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uncertainty isthetrendin oil prices. Inflationina

number of developed economies, particularly in

the United States, has begun to reflect theimpact
of higher fuel prices, although it has not reflected yet in the coreinflation.
Any additional risein oil prices could have a considerable impact on core
inflation and world economic growth. However, both the forecasts and
the market for oil futures suggest a certain stability in crude prices, despite
historically high levels and well above long-term expectations (Table 1
and Graph 3).

Source: Bloomberg.

Asindicated in the September 2005 edition of the Inflation Report, higher
international interest rates are not expected to create a sharp rise in
international liquidity. Thisisdueto abundant world savings and because
interest rate hikes have beenin linewith expectations. Accordingly, possible



increases in international interest rates are not

expected to prompt major outflows of capital from

WTI OIL PRICE FORECASTS

the emerging economies —contrary to the (DECEMBER)

situation on other occasions— nor increased

pressure on their domestic liquidity. 2005 2006 2010
Although the higher internationally interest rates pverege o o oo

—particularly those above what was Minimum 50.0 50.0 30.0
anticipated— arethemain risk in theinternational Median 57.6 573 38.0
environment, there are other relevant risks. To
begin with, there are the current account and
fiscal deficits in the United States economy.

Source: Reuters Survey, November 2005.

However, asudden correction in theseimbalances
appears unlikely in the current context, ample OIL FUTURES AT DECEMBER 2006 (*)

liquidity and high world savings. Secondly, thetrend Dol

in housing pricesin the United Statesremains a 800

risk factor for growth because any adjustment in

these prices could spark a major slowdown, by

having anegative impact on consumption (75% 700

of GDP). Some of the figures with respect to the

demand for used-homesindicate this market may

be cooling off. 2Finally, 2006 is an election year 60

for most Latin American countries, including

Colombia. Although a significant amount of

volatility on the financial markets is to be S e s ITTE——— s
expected, better macroeconomic conditionsin _ _

these economies make theregion lessvulnerable i i 1o e on Decamoer 31 200 e Sxehmoe (RO

Source: Bloomberg.

to shocks of this nature.

B. DOMESTIC CONTEXT

Domestic economic growth remains extremely dynamic, showing more
accelerated behavior during the second quarter of the year (5.3%), which
exceeded the expectationsand thefigurefor thefirst quarter of 2005 (3.9%).

2 The used-home price indexes in the United States have begun to slow down and the supply
months - a variable that measures the relative growth in housing supply and demand - has
continued to climb in the last eight months. However, no abrupt drop in prices is expected
during 2006. Instead, home prices are likely to stabilize and be accompanied by a continuous
flow of mortgage credit and a growing demand for housing with easy financing.



Economic activity inthelast sx months has been propelled largely by domestic
demand, including household consumption as well as gross fixed capital
formation. On the consumption side, servicesand non-durable goodswerethe
high points, while investment in machinery and equipment and transport
equipment accounted for the bulk of gross capital formation. The Colombian
economy isexpected to continueto grow during 2006, particularly because of
the trend in domestic demand and in less extend to the external conditions
(Table2).

There hasbeen aslowdown in the tradabl es sector thisyear duetoindustrial
manufacturing performance. Growth inindustrial manufacturingwas1.9%in
thefirst half of 2005, followed by 4.7% during the same period in 2004. In
contrast, the nontradabl es sector experienced agood increase, particularly in
commerce and government services.

High liquidity and low interest rates consistent with the inflation targets are
behind thisexpans onin economic activity. Asmentionedinthelnflation Report,
theforecast for growthin 2005 isnear 4.7%, while predictionsfor 2006 point to
4.5%, largely dueto domestic demand (mainly consumption and investment),
coupled with improved terms of trade and world demand, plusrelatively low
risk premiums. In addition, the coming year isnot expected to see an outflow of
capital. Exports probably will be less dynamic, because of the anticipated
dowdownin economic growth during 2006 for Colombia smagor trading partners
and thetrend in thereal exchangerate.

REAL GDP FORECAST BY TYPE OF EXPENDITURE
(PERCENTAGE)
2004 2005 2006
I Qtr. 11 Qtr. Il Qtr. IV Qtr. I-Half IlI-Half Year

End Consumption 3.9 3.6 6.0 5.2 4.8 4.8 5.0 4.9 5.2
Household 4.1 3.7 5.3 54 54 4.5 54 5.0 5.3
Government 3.3 34 8.0 4.8 2.9 5.7 3.8 4.8 5.0
Gross Capital Formation 12.6 16.0 24.7 32.8 17.0 20.4 24.4 226 217
Gross fixed capital formation (GFCF) 13.3 17.5 22.0 15.4 8.7 19.8 11.9 156 14.6
GFCF without civil works 225 12.8 25.3 16.3 11.7 19.0 13.9 16.3 15.8
Civil works (19.1) 46.9 5.4 10.3 (5.8) 24.0 1.6 11.7 8.0
Domestic Demand 5.4 5.8 9.4 10.5 7.3 7.6 8.9 8.2 8.8
Total Exports 9.9 13.0 7.8 6.2 4.5 10.3 5.3 7.7 0.1
Total Imports 17.3 22.7 28.5 29.5 18.5 25.7 23.8 246 18.8
GDP 4.0 39 5.3 54 4.1 4.6 4.8 4.7 4.5

Source: Inflation Report, September 2005.



Interest rates and inflation continueto decline. Thereiscertainty that Banco de
laRepublicawill comply theinflation target for 2005. Aswell, theunfavorable
trendin food inflation isexpect to dissipate quickly at the start of 2006, and the
pressure exerted oninflationary expectationsby thelatest pricefiguresshould
abate.

Nevertheless, there arerisksthat might bring inflationary pressure during 2006.
Asmentioned inthe Inflation Report, thethird quarter saw achangein some of
thefactorsthat determineinflation, inrelation to thefirst half of 2005. Onthe
one hand, thereisevidence of more demand-driven pressures, which means
output could beclosetoitspotential level. Ontheother, lessappreciation of the
Colombian peso suggests the exchange channel could ceaseto lower inflation.

Inshort, domestic conditionsfor economic activity andinflation favor anincrease
infinancid activity including both credit and deposits.



The consumer loan
portfolio is growing

1. FINANCIAL
SYSTEM

The expansion in financial intermediation continues, supported by favorable
conditions in the sources that finance the sector. This expansion does not appear
to berestricted by the quality of the portfolio, the profitability or the solvency of

rapidly.

credit institutions.

A. CREDIT INSTITUCIONS

Themain balance-sheet itemsfor credit ingtitutions, their exposureto different
types of debtors, debt quality, the profitability and the solvency of these
institutions, and thelending rate spread are analyzed in this section. Thisis
doneto assess recent developmentsin the main performanceindicators of
creditingtitutions.

Owing to the consolidation of thefinancial system after the 1998-1999 crisis,
the boundary between commercial and mortgage banks has becomelessclear
intermsof their emphasison different types of |oans (consumer and commercid,
and mortgage loans, respectively)2. For thisreason the present section does not
concentrate particularly on the distinction between these groups of
establishments.

1. Recent Developments in the Main Balance-sheet Elements

a Asset positions

During the period from May to October 2005, the total assets of credit
establishments continued to grow keeping with the upward trend mentioned

inthelast Financial Stability Report. By the end of October 2005, these
assetstotaled COP127.3 trillion (tr), which impliesato 10.5% real annual

8 Asaresult, the balance sheets of institutions in each of these groups are becoming increasingly
alike in structure. Furthermore, the balance series of these groups of institutions reflect recurrent
changes occasioned by the shift in institutions from one group to ancther.



growth rate (Graph 4).“ Real annual growth rate
of total assets has stabilized at around 11% during

ASSETS OF CREDIT INSTITUTIONS

the past year.
(Trillions of Pesos ar Outober 2005
Theevolution of thetwo main componentsof credit 1o
institutions’ assets, namely, their loan and 150
investment portfolios, has been similar. The gross
loan portfolio, which cameto COP74.11r. at the =

end of October 2005, has increased at a real i
average annual rate of 10.5% throughout the year.

In October, the gross loan portfolio was up by

9.34% with respect to the same month in 2004. %
Although the grossloan portfolio hasgrown steadily “ , , , , , , , ,
in recent periods, thereisabig differencein the Oet97 Ot 9s Ocr99 Oct0d Octhl Oor02  Oct03  Oct04  Oetis
performance of the varioustypes of loan portfolios,
asGraph 5illustrates. The consumer loan portfolio,

100

Source: Colombian Superintendency of Financial Ingtitutions. Calculations by Banco de la Repblica

which accounts for almost 22% of the gross
portfolio (Col$16.6tr.), istill the fastest growing

. . . . REAL ANNUAL GROWTH RATE IN THE GROSS
loan portfolioinreal terms. With the exception of PORTFOLIO OF CREDIT INSTITUTIONS

October, when growth slowed from 29.6% to
28.6%, the increase in consumer loan portfolio
growth rate has been steady throughout the year.

(Pereenrtage)

J0.

200

Although nonperforming consumer loans is not 104
large, there are two closely-rel ated reasons why 0
the rise in consumer loans could be source of
concern. First, isbecause high growth caninclude
poor-quality debtors. Secondly, consumer loans

=10k

=20k

generally do not have enough collateral. Both 0.0
reasons could jeopardize the system'’ sresilience 400

- :1-95 Onl-97 Q-5 Oul-01 {ha-03 {na-05
tO fUture ShOCkS affeCtI ng the SOlvenCy Of — Muorlgagy Towl e Morlgaue with seeurifizalions
consumer |Oan recl pl entS Commergial 70 Consumar

Source: Superintendency of Financial Institutions. Calculations by Banco de la Republica.

The growthin the consumer loan portfolioisalmost

fivetimesthat of the commercial loan portfolio (6.04%). With respect to
thelatter, it should be noted that the momentum observed up until March
2005, when theincrease was 12.5% in real terms, has subsided gradually.
There has been aconsiderablerisein the microcredit |oan portfolio, which
registered 50% real annual growth at October 2005. Although this percentage
isabovethat reported for the consumer loan portfolio, it isworth noting that
the amount of microcredit isstill very small (Col$1.1 tr) and, therefore,
poseslessrisk tofinancial intermediaries.

4 In October 2005, the value of the banking system's assets was close to what it was at the end of
1998.



Theonly typeof loan portfolio that tell inreal terms

ismortgage loan portfolio. However, its negative
growth rates have receded gradually. The

CREDIT INSTITUTIONS' INVESTMENTS

(Trillions of Pesos ar Octeber 20057 iPercentage) Mortgage Portfolio, for example, with securitization
i 6D saw a drop of 14.9% in real terms in January
0 1 o compared to 11.8% in October 2005. This could
35 00 indicate a change in the trend of mortgage loan
0 0.0 portfolio.

28 200

2“ 16.0 Investments portfolio by credit institutions cameto

" COP41.3 tr at October (Graph 6). With the turmoil

on the public debt market in March 2005 in the

) , , , , , , J e past, the upward trend in investments seemsto have

Q9% Oet99  Oastiy Ocehl Ot Oells Ocdd Ocl-05 Strengthened_ As Graph 6illustrates, real annual

""" il ol Oiher 2003 s investment growth rate was up to 13.7% by

October 2005. Although less than in previous
months, thisisrate still high.

-1

= Amuuaul real yrawth rate (right sale)

Source: Colombian Superintendency of Financial Ingtitutions. Calculations by Banco de la Replblica

DEPOSIT-TAKING BY CREDIT INSTITUTIONS b LIabI'Ity POSitiOﬂS
(Trillions of Prsos ar Oetober 2005) (Perceniage)
100 200 The recent devel opmentsin the main components

of credit establishment assets were propelled by
1 strong deposit taking, whichisthefinancial sector’s

primary source of funding. Total deposits held by
o0 credit institutions had increased to COP90 tr by
October 2005. This means a 17.4% real growth
rate compared to the same month in 2004. In real
terms, the actual amount of total deposits exceeds
that registered at the start of 1998. Unlike total

Eltl

Bl

70 120

6l L L L L L L L R X))

Qa7 Oe9%  (e199 Delii Oal Oeld2 Dol Ocdd (s assets, the annual grOWth rate of total dep08| tshas
""" Iri].lim]ls ul'chwzsl;ll,O:tL?l?ul; ZU(JSI J | ncreamd Steadl |y (Graph 7) .
= Annuyul reul t‘_“l‘w I rizle rlg 11 mgile
Source: Colombian Superintendency of Financial Ingtitutions. Calculations by Banco de la Replblica. The Shal’e Of tOta| depoS tS repre%ntaj by Sa.\“ ngs

depositsisontherise. Infact, deposits of thistype
accounted for 41% of total depositsin October 2004 and 46% ayear later.
This increase is associated primarily with the decline in certificates of
deposits (CDT) as a share of total deposits. In October 2005, CDTs
accounted for 30% (Graph 8). In other words, credit institutionsare turning
towardsless costly sources of financing. The proportion of demand deposits
hasremained relatively stable at around 15%.

Therecent momentumin different typesof depositsiscons stent with thetrend

intheir share of total deposits (Graph 9). Compared with the same month of
2004, savings deposits were up by 31.5% in October 2005, which isamost

20



twicetheincreaseintota deposits(17.4%) and more
than threetimesthe growth observed ayear earlier
(10%). The increase CDTs (3.1%) is low by
comparison, but thelatest figurefor thesampleseems
to indicate a change of course. Demand deposits
experienced somewhat of adowdown: growthin April
(16.4%) was seven pointsabovetheratein October
(9.4%).

In summary, current growth in credit institutions
appears to be backed by the positive trend in the
sourcesof financing the sector.

2. Credit Institutions' Exposure
to their Debtors

By October 2005, credit institutions were
exposed to debtors® in the amount of COP97.8
tr This means a real increase of 11.2% with
respect to the same month of 2004. As a
percentage of credit establishment total assets,
the exposed amount was similar to the levels
registered since mid-2003 and 76.8% during the
month in question (Table 3).

On the other hand, the distribution of the exposed
amount among debtors remains virtually
unchanged. In contrast to what was reported in
earlier editions of the Financial Stability Report,
the household debt ceased reduce its share. This
isprimarily because of accelerated growth inthe
consumer loan portfolio and the reduced
importance of the mortgage portfolio in the
exposed amount lent to households (26.4% in
October 2005). Another consequence of these

COMPOSITION OF DEPOSITS WITH CREDIT
INSTITUTIONS, BY TYPE OF DEPOSIT

[Tercentage)
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Source: Colombian Superintendency of Financia Ingtitutions. Calculations by Banco de la Reptblica

REAL ANNUAL GROWTH RATE IN DEPOSITS WITH
CREDIT INSTITUTIONS, BY TYPE OF DEPOSIT

[Tercenrase)

3040
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Source: Colombian Superintendency of Financial Institutions. Calculations by Banco de la
Republica.

trendsisthe concentration of household credit risk in the consumer loan
portfolio, which amounted to 65% of the exposure in October. Thisis
almost 10 percentage points (pp) above the share observed ayear earlier.

Theother sideof thisstuation isgrowth ratesdisplayed by the private corporate
sector portfolio and by public debt instruments. Their rates of growth were

5 Exposure is calculated as the sum of the portfolio and voluntary investments other than equity

securities listed on the balance sheets of these establishments.

21



CREDIT INSTITUTIONS' EXPOSURE TO THEIR MAJOR DEBTORS

Type Oct-04 Oct-05 Percentage
of Real
Trillions Share Trillions Share Annual
of pesos (*) (%) of pesos (*) (%) Growth
Public Sector
Loan Portfolio 4.4 5.0 4.2 4.3 (2.9)
Securities 24.6 28.0 29.0 29.6 17.8
Total Public Sector 28.9 32.9 33.2 33.9 14.7
Private Corporate Sector
Loan Portfolio 35.0 39.9 38.2 39.1 9.1
Securities 0.4 0.5 0.5 0.6 25.9
Total Private Corporate Sector 35.5 40.3 38.7 39.6 9.3
Household Sector
Loan Portfolio 21.7 24.7 23.4 24.0 8.0
Consumer loans 12.8 14.6 16.6 17.0 29.6
Mortgage loans 8.9 10.1 6.8 7.0 (23.1)
Securitizations 1.8 2.0 2.4 25 34.5
Total Household Sector 235 26.7 25.9 26.4 10.0
Total Exposed Amount 87.9 100.0 97.8 100.0 11.2
Exposed Amount/Total Assets 76.3 76.8

(*) Billions of October 2005 pesos.
Source: Colombian Superintendency of Financial Institutions. Calculations by Banco de la Republica.

bel ow those registered during the twelve months before October 2005 (9.1%
and 17.8% respectively).®

3. Debt Quality and Provisioning

Throughout 2005, theratio of nonperforming loansto grossloans (NPL/GL),
fluctuated between 3% and 3.5%. It was 3.2% in October. Although the
downward trend noted in previous editions of the Financial Stability Report
appearsto have cometo ahalt, thelevelson record are still closethe historic
low observed in June of thisyear (3.1%).

Thefact that theindicator has stabilized is explained by the moderationin
the pace at which the mortgage NPL/GL has dropped. It was 8.2% in

& Although the real growth in public debt instruments exceeds the increase in the total exposed
amount, it is 7% less than the average registered during the twelve previous months.

22



October 2005, having declined by 2 pp since
January 2005’. The NPL/GL standstill with respect
to the consumer and commercial portfolios also
was a factor (4.6% and 1.9%, respectively at
October) (Graph 10).

The mortgage portfolio indicator fell, even though

2005 has seen no securitizations, sales or write-

offs similar to those responsible for the major

NPL/GL reductions in 2004. The results
summarized in thisreport showsthat the quality
of the different types of credit continues to
converge. This is illustrated by less of a
difference between the mortgage and commercial

PCI, which was 6% in October 2005 and al most

two pp less than at the beginning of the year.

The high quality of the portfolios held by credit
institutions is being reinforced by an adequate
level of provisionsfor theriskiest loans. Although
the provisions of NPL ratio has stabilized in 2005,
itslevel isnear historic peaks and was up to 135%
in October. As is the case with NPL/GL the
indicator for the various types of intermediaries
is converging. For example, the difference in
provisioning between domestic and foreign lenders
is35 pp (165% and 130% respectively). Thisis
half the difference reported in the same month of
2004. The convergence between public and
privatelendersissimilar (Graph 11).

The accelerated increase in the consumer |oan
portfolio and thereductioninitsprovisioning, given

NPL/GL BY TYPE OF CREDIT
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thekind of collateral being offered, raises concerns about the credit risk it
entails. Despite the healthy state of the household sector, as summarized
later in thisreport, it isimportant to keep an eye onitsindicators. The
efforts of the Colombian Superintendency of Financial Institutionsto gauge
thisrisk should extend even further, particularly to overcomethedifficulties
encountered in setting up and operating the consumer credit risk

management system (CRMS).

7 The drop in the NPL/GL during the same period in 2004 came to 11 pp.
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4. Profitability and Solvency

Following the turmoil in government securities
market (TES) during February and March of this
year, thereturn on asset (ROA) of credit institutions
began to grow again, reaching 2.97% by the end
of October, whichisslightly below the maximum
of September 2005 (3.02%). The ROA for
domestic credit institutionswas 3.17%, as opposed
t0 1.95% for foreign institutions (Graph 12).

The difference in ROA between domestic and
foreign ingtitutions, which was mentioned in thelast
Financial Stability Report, rosefrom 1%inMay to
1.22% in October. Even morerelevant isthefact
that the profitability of domestic credit
establishment has continued to grow, whileforeign
institutions have seen ROA to stabilize at around
2%.

The recent trend in the capital adequacy ratio
(CAR) (Graph 13) also reflects the financial
system’ s soundness. Although thisratio declined
from 14.1% in May to 13.3% in October for the
sector as awhole (due entirely to the fall in the
capital adequacy ratio (CAR) of private credit
institutions), it still exceedsthe averagefor 1997-
2005. The capital adequacy ratio (CAR) of public
lenders continued to grow and was 13.97% at
October.

In other words, the minimum requirements set by
the Superintendency of Financial Institutionsare
comfortably being met by institutions in the

financial system. Consequently, as mentioned in the last edition of the
Financial Stability Report, thisratio isnot aconstraint to in the expansion
financial-intermediation activities.

5. Margins

Therecent trend in marginsreflects the changesin the financial system’s
loan portfolio and its sources of financing. Thevigorous growth in consumer
credit has been accompanied by areductionininterest rates on new loans,
which could be an indication of enhanced competition between financial
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intermediariesin thismarket. Owing to thisdecline,
the ex ante margin on consumer credit fell 100 basis

points (bp), from 16.9% in January to 15.8% in D eine THE Commiriente oF DerposiT RATE

October 2005.2

(Tercentap:)
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The ex ante margin on other types of loansremains
relatively unchanged (Graph 14). Even so, the ex
ante margin on the sector’s disbursements as a 160
whole hasbeen using dightly sincemid-2004. This
is due to an increase in the relative share of
disbursements on consumer credit, which brings L TR
thetotal margin closeto the margin for thesetypes =
of loans.
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Colombia are analyzed in this section of the

Financial Stability Report. They include pension-fund managers (PFM), life
and general insurance corporations, ordinary common funds (OCF) and
special common funds (SCF) managed by trust corporations. Asillustrated
in Table 4, the size of these ingtitutions’ investment portfolio and their
importance within the financial system have grown considerably in recent
years.

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

9  The ex post margin is calculated with the inflows and outflows for interest, commissions and
indexation, as a respective share of deposits and the loan portfolio.
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FINANCIAL INSTITUTIONS' INVESTMENT PORTFOLIO

2003 2004 2005 (at June)
Trillions GDP Trillions GDP Trillions GDP
of pesos Percentage of pesos Percentage of pesos Percentage
Credit Institutions
Investments 28.81 12.5 36.93 14.4 39.07 14.6
Portfolio 53.21 23.1 58.94 23.0 63.53 23.7
Total-Credit Institutions 82.02 35.6 95.87 37.5 102.60 38.3
Non-bank Financial Institutions
Mandatory Pension Funds 20.34 8.8 26.45 10.3 30.28 11.3
Voluntary pension Funds 3.77 1.6 4.49 1.8 5.39 2.0
Severance pay 2.74 1.2 3.13 1.2 3.75 14
General insurance 2.47 11 2.84 11 2.92 11
Life insurance 3.55 15 4.38 17 5.04 1.9
OCF 3.98 17 4.52 1.8 4.95 1.8
SCF 1.83 0.8 1.93 0.8 2.36 0.9
Stockbrokers' agents (*) 1.30 0.6 1.72 0.7 2.40 0.9
Total- Non-bank Financial Institutions 39.99 17.4 49.46 19.3 57.08 21.3
Total 122.01 53.0 145.33 56.8 159.68 59.6

(*) Managed funds.
Source: Superintendencia Financiera de Colombia y DANE. célculos del Banco de la Reptblica,

1. Pension-fund Managers (AFP’s)
a. Portfolio Growth

There continuesto beasignificant increasein thevalue of the AFP sportfolio,
which had risento COP$39.5tr. by June 2005. Thisimpliesa32.2% red annual
growth.’? Asashareof thetotal, mandatory pension funds comprise 76.6% of
thisportfolio, having risen 28.5%inrea annual terms. Most of thismomentum
isbacked by the steady risein membership in theindividua savingssystem. In
fact, by June 2005, more than three million people were active affiliates of a
mandatory pension fund. This represents an annual increase of 12.7%.
Furthermore, these funds have made some very profitableinvestments. Real
annual average accumulated profitability was 17.5% over thelast threeyears,
whichisthe base period for cal culating the minimum required profitability. This
is5.06 pp abovetherequired minimum. At theindividual level, al the AFP's
wereat least 3.2 pp abovethat requirement.t

AFP's portfolio
growth has remained
high and most of its

exposureis
concentrated in © In July 2005, the PFM-managed portfolio came to $40.8 tr.
pubI ic-debt securities & In the case of severance-pay funds, average effective annual profitability in the last two years

was 13%. This is 4.32 pp above the required minimum.
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b.  Portfolio Composition

AFP's PORTFOLIO COMPOSITION BY EXPOSED

1) Classification by Typeof Asset and COUNTERPART
Counte’pa.t (Poreeniag)

L]
The government is still the main counterpart for _
the AFP’'s-managed portfolio (Graph 16). In w0
addition, the portfolio’ sexposureto the productive wp -

sector hasincreased dlightly, boosted largely by a

major rise in stock holdings.*? Although thereis oo
lessexposureto thefinancial sector, therehasbeen
a substantial increase in holdings with this
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Source: Superintendency of Financial Institutions. Calculations by Banco de la Reptblica.

AFP's PORTFOLIO COMPOSITION BY CURRENCY

2 Breakdown by Typeof Currency

A breakdown of the AFP's portfolio by type of
currency (Graph 17) showsaclear shift towardsCOP
denomination, which accounted for 48.16% in July

TR0
2005 as opposed to 41.96% of the portfolio in
December 2004. Thisisassociated with animportant s00 -
increaseinfixed-rate assetsand thosewith avariable

(Percentage)

return, theresult being that less of thetotal portfolio o
isdenominatedinred-vaueunits(UVR). Thedecline
in exposure to foreign-currency denominated
securities continues, both in USD aswell as euros 200
and other currencies.
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Besidesreducing the share of securitiesdenominated B VR el valus wnis O cor Ousn B G und thers
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severance-pay funds haveincreased the coverage
of their foreign-currency-denominated assets (Graph

18) In the case Of manda:ory pens'on fundS the PERCENTAGE OF PORTFOLIO VALUE DENOMINATED IN
' . . N FOREIGN CURRENCY AND WITHOUT COVERAGE
uncovered portion of the portfolio hasbeen rdatively
unchanged, at around 9%. By July 2005. al thefund (Percertage)
managers had more than met the 20% limit for the e
uncovered portion of the portfolio denominatedin
foreign currency.
15204
10
2 The AFP's increased their stock investments in the productive
sector by 63.3% between December 2004 and July 2005.
Corporate equities as a share of the AFP's portfolio were up . . . . . .
from 5.2% to 7.4% during the same period. e ] -
e Jan-s I'eh-015 Mar-03 Ape-05 May-05 Jun-03
B AFP's stock investments in the financial sector were up by Madatoey e Voluntar, Severance pay
84.5% during the same period. Source: Superintendency of Financial Institutions. Calculations by Banco de la Replblica.
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Most of the portfolio

managed by trust
funds is exposed to
the financial sector.

2. Lifeand General I nsurance

Thelifeinsurance corporations reported $6.8 tr. in assets at September
2005. The general insurance corporationsreported $5.8 tr. Respectively,
thisisequivalent to 29.6% and 11.8% real annual growth. The investment
portfolio of thelife insurance corporations amounted to $5.74 tr. or 1.37
timesthetechnical reserve. The general insurance corporations’ investment
portfolio cameto $3.3 tr, or 1.21 times the technical reserve. With the
exception of one company in the general insurance sector, all theinsurance
corporations (general and life) had no trouble complying in September
with the requirement stipulating a ratio of no less than 0.8 times by
December 2005.

The portfolios of the general and lifeinsurance corporations registered
important real annual growth: 32.0% and 14.4%, respectively. These
corporations also issued $1.8 tr and $2.6 tr. in premiums.

Subsequent to last edition of the Financial Stability Report, there have
been some changesin the insurance sector’ s portfolio exposure to debtors
inthe financial system (Graph 19). Although the government is still the
main counterpart, the proportion of government securitiesin the portfolio
of life and general insurance corporations was down by 3 pp between
March and September 2005. During the same period, the share of the
portfolio exposed to the real sector rose from 30% to 35% in the case of
life insurance corporations and from 37% to 40% for general insurers. A
good portion of the exposureto thereal sector (70%) in the case of general
insurerswas concentrated in corporate shares as
opposed to 55% for the life insurance

corporations. There was almost no change in

INVESTMENT PORTFOLIO OF GENERAL AND LIFE . .
INSURANCE CORPORATIONS AT SEPTEMBER 2005 exposureto the financial and external sectors.
($9.0 TR.)

(Pereencage)
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There are, however, significant differences in

N

portfolio exposure at the individual level. For
example, more than 80% of the portfolio of some
insurance corporationsis concentrated in public-
debt securities, while more than 50% of othersis
concentrated in corporate equities.

Theinsurance industry in Colombiahas seen an
] important risein profitsduring 2005. Nevertheless,
J_‘ they are largely the result of good investment

Guevernment Financial System

. Life Tnsurance

Real Soctor Extornal performance and not the outcome of insurance

B Generat Tosarance activities as such. This is illustrated by the

Source: Superintendency of Financial Institutions. Calculations by Banco de la Reptblica.
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technical margin (defined as the outcome of the
insurance business over premiumsissued) (Graph
20). It showed areturn to negative valuesin the
first half of 2005, dueto an aggregate lossfor the
sector in thefirst half of the year equivalent to
$52.1 billion (bn). However, the net margin (net
profit/premiums issued) during the same period
was very positive. An important change in
conditions on the government-bond and stock
markets could affect the strength of insurance
corporations, since most of the sector’ s portfolio
isexposed to these markets.

3. Ordinary (OMF) and Special Mutual
Funds (SMF)

The trust-company managed OMF portfolio
totaled $5.2 tr. at October 2005. Thisisareal
increase of 2.6%. The SMF portfolio amounted
to $2.8 tr., having grown significantly at areal
annual rate of 36.4%.

Unlike other non-bank financial institutions, this
portfolio is exposed largely to the financial
sector, which accounts for 68.2% of OMF
investments and 54.4% of those in the case of
SMF (Graph 21). This high exposure to the
financial system comes mainly in the form of
time certificates of deposit, which have
increased slightly as a share of these
institutions’ portfolio. Currently, they constitute
56.6% of the OMF portfolio and 36.4% of the
SMF portfalio.

MARGINS IN THE INSURANCE SECTOR
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1. FINANCIAL
SYSTEM’S
DEBTORS, CURRENT
SITUATION

The financial health of financial systemis debtor continuesto improve. On the

one hand, the private non financial corporate sector has seen good profits

accompanied by less borrowing. On the other, households have benefited from

30

improvements on the job market.

A. PRIVATE NON FINANCIAL CORPORATE SECTOR

Company health and performance in the private corporate sector was
analyzed with information on firms that report to the Securities
Superintendency?*. This group of corporations, however, is not a
representative sample of the private corporate sector asawhole, asit included
only 117 firmsregistered on the Colombian stock market. They and classify
an average aslarge business®.

1. Profitability
Asset profitability was up from 4% to 4.8% between September 2004 and

the same month in 2005. Thislast figure is half a percentage point lower
than the ratein March (5.2%) and June (5.3%) of 2005 %(Graph 22). As

¥ In September 2005, 117 corporations filed information to the Securities Superintendency. This
corporate sample was divided between producers of tradables and nontradables, based on the
economic sector where they operate. Goods from the agriculture, livestock, hunting, forestry,
mining, quarying and industrial manufacturing sectors are in the tradables category. Construction,
commerce, transport and services are classified as nontradables. Comparisons at levels were
done with a sample of 110 corporations that reported information in September 2004 and
September 2005, hereinafter a homogenous sample.

5 In addition to the information provided by the Securities Superintendency, official figures
compiled by the National Bureau of Statistics (DANE) on GDP growth by sector were reviewed,
as were the monthly manufacturing and the monthly retail trade samples. In the Securities
Superintendency's sample, which includes large corporations, one can find changesin the aggregate
caused by a company or a small group of corporations that bias the outcome and modify the
conclusions about the state of the private corporate sector.

B Asset profitability is calculated as profit after taxes in the last twelve months over total assets.



to sectors, tradables saw adeclinein profitability

from 5.7% to 4.9% between September 2004 and

September 2005, while profitability in the e ey |BICATOR: PROTIT BEFORE
nontradabl es sector doubled, going from 2.1% to
4.7% during the same period.

[Troreentage)

0

Theincome statement may hold an explanation T Nz
for this pattern, which is contrary to what was T
observed in March 2005. Despite different results

in terms of the costs and expenses reported by - ™
these two groups of corporations, the main

distinction wasthe increasein sales *’(Table5). 40

Sales growth slowed in the tradables sector

between September 2004 and the same monthin 50

Mur-012 Sep-02 Mar-(13 Sep-03 Mar-(14 Sep-l4 Mar-05 Sep-05

2005, causing gross profitsto drop. Coupled with
amoderate increase in administrative expenses,
thisalso resulted in less operating profits. And,
although net non-operating expenses were down,
profits before taxes declined, causing adrop in profitability for thisgroup
of corporations, asindicated earlier.

—_—lotal e Lradables —— Nontradables

Source: Securities Superintendency. Calculations by Banco de la Republica.

Corporationsin the nontradabl es sector saw an increase in profits (from
gross to final gain), because of substantial sales growth. The increase
before taxes was significant and, asaresult, profitability was up by more
than two pp.

Between September 2004 and September 2005, profitability increased in
almost every sector of the economy. The only exceptionswere commerce,
where profitability remained unchanged (2.3%), and industry, whereiit
declined (from 4.1% to 2.8%). Therewas asignificant differencein the
profitability indicator between one sector and another. Theincreaseinthe
agricultural sector was two pp, while the transport sector continued to
report negative profitability. Thedeclineinindustrial profitswaslargely
dueto the food, cement, beverage and textile sectors. The last two saw
negative profits (Table 6).

Broadly speaking, asset profitability increased for all corporations between
September 2004 and September 2005. The point to underscorein thisedition
isthe convergencein thisindicator between the tradables and nontradables
sectors. Theformer saw their profitability decline, whilethelatter increased
theirs considerably. This difference was due to unequal sales growth.

T In real terms, tradables producers saw their sales increased by 3% between September 2004 and
September 2005, as opposed to a 29% rise in sales of nontradables during the same period.
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COMPOSITION OF THE TOTAL PROFIT AND LOSS STATEMENT,

BY TRADABLES AND NONTRADABLES SECTORS

Trillions of pesos Per centage
October 2005 of Sales
Sep-04 Dec-04 Sep-05 Sep-04 Dec-04 Sep-05
Total
Operating income 33.6 35.3 38.3 100.0 100.0 100.0
Domestic 27.6 28.7 311 82.1 81.3 81.2
Foreign 4.6 4.8 4.5 13.7 13.6 11.8
Other 1.4 18 2.7 4.2 51 7.0
Less sales costs 21.7 23.0 25.2 64.5 65.2 65.8
Gross profit 11.9 12.3 13.1 35.5 34.8 34.2
Less operating expenses 7.1 7.4 8.1 211 21.0 211
Administrative expenses 3.3 3.4 3.6 9.7 9.7 9.5
Sales expenses 3.8 4.0 4.4 11.4 11.2 11.6
Operating profit 4.8 4.9 5.0 14.4 13.8 13.1
Plus non-operating income 2.6 5.1 3.6 7.8 14.3 9.3
Financial income 0.8 3.6 1.9 2.3 10.3 4.9
Less non-operating expenses 4.5 6.2 4.5 135 17.7 11.7
Financial outlays 2.6 5.2 35 7.7 14.9 9.2
Profit before taxes 2.9 3.7 4.1 8.7 10.5 10.7
Plus inflation adjustments 0.6 0.6 0.6 1.8 1.8 15
Less income and related taxes 0.9 0.8 0.8 2.7 24 2.0
Profit and loss 2.7 35 3.9 7.9 9.9 10.2
Tradables
Operating income 19.1 19.6 19.6 100.0 100.0 100.0
Domestic 135 14.0 13.6 70.9 71.1 69.5
Foreign 4.5 4.7 4.5 23.7 24.0 22.8
Other 1.0 1.0 15 5.4 49 7.7
Less sales costs 13.0 135 13.8 68.3 68.8 70.2
Gross profit 6.1 6.1 5.8 31.7 31.2 29.8
Less operating expenses 3.2 3.2 3.3 16.9 16.3 17.0
Administrative expenses 1.3 1.2 1.2 6.6 6.3 6.2
Sales expenses 2.0 2.0 21 10.2 9.9 10.8
Operating profit 2.8 2.9 25 14.9 14.9 12.7
Plus non-operating income 15 2.0 2.4 7.9 10.1 12.3
Financial income 0.3 0.9 1.0 1.6 4.6 5.1
Less non-operating expenses 2.1 2.9 2.9 11.2 14.6 14.7
Financial outlays 14 2.2 2.2 7.4 11.0 11.4
Profit before taxes 22 2.0 2.0 11.6 10.4 10.3
Plus inflation adjustments 0.3 0.3 0.2 15 14 12
Less income and related taxes 0.7 0.6 0.5 35 3.1 2.6
Profit and loss 1.8 1.7 1.7 9.5 8.7 8.9
Nontradables
Operating income 14.5 15.6 18.7 100.0 100.0 100.0
Domestic 14.0 14.7 17.5 97.0 94.1 93.3
Foreign 0.1 0.1 0.1 0.5 0.4 0.3
Other 0.4 0.8 1.2 25 5.4 6.4
Less sales costs 8.6 9.5 11.4 59.6 60.7 61.2
Gross profit 5.8 6.1 7.3 40.4 39.3 38.8
Less operating expenses 3.9 4.2 4.7 26.7 26.8 25.3
Administrative expenses 2.0 2.2 2.4 13.8 14.0 13.0
Sales expenses 19 2.0 2.3 12.9 12.8 12.4
Operating profit 2.0 2.0 25 13.7 12.5 13.5
Plus non-operating income 11 3.1 12 7.7 19.7 6.2
Financial income 0.5 2.7 0.9 3.2 17.4 4.7
Less non-operating expenses 2.4 34 16 16.4 21.6 8.6
Financial outlays 1.2 3.1 1.3 8.1 19.7 6.9
Profit before taxes 0.7 1.6 21 5.0 10.5 111
Plus inflation adjustments 0.3 0.4 0.3 2.3 2.4 1.8
Less income and related taxes 0.2 0.2 0.3 1.5 1.4 1.4
Profit and loss 0.8 1.8 22 5.7 115 115

Source: Securities Superintendency. Calculations by Banco de la Republica.
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TABLE 6

PROFITABILITY AND INDEBTEDNESS, BY SECTORS

Profitability Total Debt Financial Debt
Sep-04 Sep-05 Sep-04 Sep-05 Sep-04 Sep-05

Tradables 5.7 4.9 40.3 35.1 13.7 8.9
Agriculture v 2.9 4.9 18.9 19.9 4.1 9.8
Mining 2/ 57.4 78.0 68.5 72.3 1.4 13
Industry 4.1 2.8 39.6 34.2 14.2 9.0
Food 3.3 2.9 31.0 30.5 14.6 14.2
Beverages 11 (0.7) 57.3 52.6 19.1 8.7
Textiles 3/ (0.5) (0.7) 54.7 54.0 23.3 22.3

Paper 4/ 3.2 3.3 25.5 28.8 6.6 9.1
Chemicals s 4.8 7.3 56.3 51.3 29.5 24.6
Rubber & 45 9.7 26.9 31.8 6.1 11.8
Cement 8.1 4.3 10.0 6.7 4.0 2.7
Others 7.7 7.1 46.5 46.5 10.5 8.0
Nontradables 21 4.7 25.6 24.3 10.1 6.9
Construction 8.2 13.1 47.1 42.5 6.5 5.4
Commerce 2.3 2.3 42.5 43.4 8.1 6.7
Transport and communications (8.2) (0.6) 38.3 46.8 22.0 16.6
Services 5.7 6.6 16.9 15.3 13.3 5.6
Total 4.0 4.8 334 29.5 12.0 7.8

(*) In 2005, the distribution by sectors was as follows: agriculture 12%, mining 3%, industry 42%, construction 4%, commerce 3%, transport
5% and services 31%. In the manufacturing industry, it was food 12%, beverages 6%, textiles 10%, paper 8%, chemicals 14%, rubber 6%,
cement 14% and others 29%.

1/ Agriculture, livestock, hunting and forestry.

2/ Extraction of petroleum, natural gas and coal, iron and ferrous metals, gold and other non-ferrous minerals.

3/ Textiles and wearing apparel.

4/ Paper and paper pulp.

5/ Chemical and petrochemical products.

6/ Rubber and plastic.

Source: Securities Superintendency. Calculations by Banco de la Republica.

Profitability increased in every sector of the economy, with the exception
of commerce (unchanged) and industry. A review of the statistics published
by DANE tellsasimilar story. It shows growth in the tradables sectors
slowed the during thefirst half of the year, leading to results well below
those inthenontradades sectas, asimdcaedealier o this Repart the
macr ceconomi cenvi raomat. Real growthduri gthefirst Ff o theyear was
2.8% intraddd ed®and 5.5% in nontradables. A year earlier, real growthwas
4.2% and 4.5% for tradables and nontradabl es.

B This growth pertains to the percentile difference between GDP in the first half of 2005 and in
the first half of 2004.
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The slowdown in growth in the tradabl es sector isexplained basically by the
manufacturing industry, which saw only 1.9% real annual growth during the
first six months of 2005. The commercial sector was the high point in
terms of nontradables, going from a negative rate (-27.7% real annual
growth) in the first half of 2004 to a high positive rate in the first six
months of 2005 (24.2% real annual growth).

Becausethefiguresused earlier are available only up to the second quarter
of 2005, the monthly manufacturing sample was analyzed aswell. It showed
areal increase of only 3.4% inindustrial production in September 2005.
Thisis explained by a weak growth in the consumer and intermediate
goods sectors. Although the last three months saw sustained growth in
the sectors that produce goods for the construction industry, their
contribution to total growth was of little significance.

The monthly retail sales sample was reviewed in September 2005 for a
more detailed analysis of the commerce sector. It showed areal annual
accumulated change of 8,.2% in September of thisyear, basically due to
the automotive sector, which expanded by 26.7% during the same peri od®.
The other sectors that saw a sizeable increasein salesinclude electrical
home appliances (13.3%), household cleaning products (11.8%) and
footwear and leather goods (11.5%). The growth in food and beverages,
which is the most important branch of the commercial sector, cameto
only 2.9% at September 2005.

The outcomein the industrial sector is consistent with what wasfound in
the company data published by the Securities Superintendency, which
showed amajor reduction in asset profitability for thisgroup of businesses.
Although the high growth rate reported by DANE for the commerce sector
contradictsthelimited increaseinits profitability found in the data provided
by the Securities Superintendency, it isin line with the increase in the
consumer loan portfolio mentioned in thefinancial system section of this
report?.

B These figures from the monthly manufacturing sample show growth between September 2004
and September 2005.

2 Growth in the the commercial sector, without vehicles, was 5.8%.

The difference could be due to the fact that commercial corporations filing information with
the Securities Superintendency accounted for only 3% of the total sample at September 2005.
See Table 2.



2. Indebtedness

During the period between September 2004 and
the same month in 2005, the total debt indicator, (Percentage)

TOTAL INDEBTEDNESS: TOTAL LIABILITIES/ASSETS

which is the ratio of total liabilities over total e
assets, declined from 33.4% to 29.5% for the
corporations as a whole. It decreased from
40.3% to 35.1% for those producing tradable 350
goods, and from 25.6% to 24.3% for nontradabl es
producers. A drop in total liabilities was 00
responsiblefor the reduction in thisindicator for
corporations producing tradable goods, as opposed

IRy

to increased asset growth for the producers of - 1 1 1 1 1 1
nontradabl es (Graph 23) . Mur-02 Sep-D2 Mur-03 Mur-i1 Saep-01 Mur-05  Sep-05

lotal Iradables Nomtradables
BO'[h gI“OUpSOf COI‘pOI’a[I Onscontl nuaj tO %ada:l | ne Source: Securities Superintendency. Calculations by Banco de la Republica.

inlong-termliabilities, mainly dueto fewer financial

obligations. Total liabilities marked the difference between tradables and
nontradabl es; they were down by 6% for the former, also because of fewer
short-termliabilities, and up by 20% for thelatter, dueto high growthin short-
term ligbilities.

The past year has seen a10% risein bonds and commercial paper. Thosefor
the short-termwere up by 9%, but did not increasetheir shareof current ligbilities.
Althoughtheriseinlong-term bondsand commercid paper wassimilar (10%),
their share of non-current liabilitieswent from 37% to 45%. Infact, 89% of this
paper islong-term and i ssued primarily by corporationsthat producetradables
(Table?).

The short-term suppliers, who account for most of thisitem, experienced a
good deal of growth, prompting a 31% rise in their share of the total. The
nontradabl es corporationswereresponsiblefor thisoutcome.

Theincreaseintotal assetsfor al the corporationsalso hel ped to lower thetotal
indebtedness indicator. More investments and long-term revaluation, plus
revaluationin property, plant and equi pment, sparked thisgrowth in assets.

Oneof the consequencesderived from thetrendin assetsand liabilitiesisthe
reductionin current liquidity witnessed?between September 2004 and the same
monthin 2005 (from 126.8% to 96.9%). Also, because saleskeep growing and
financia borrowing continuesto decline, corporationshave enough salesincome
to cover their financid obligations morethan fivetimesover®.

2 Liquid assets over liquid liabilities.
2 A year ago, sales were 3.8 times the financial obligations.
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COMPOSITION OF THE BALANCE SHEET
HOMOGENOUS SAMPLE (110 CORPORATIONS)

Trillions of COP (*) % Share %
Growth
2004 2005 2004 2005
Assets
Current Assets
Cash Holdings 0.7 0.6 5.0 4.9 (6.2)
Investments 2.9 1.8 22.0 14.3 (37.1)
Debtors 5.9 6.5 44.7 50.9 10.1
Inventory 3.3 35 25.1 27.7 6.8
Deferred 0.3 0.3 22 21 (7.9)
Other assets 0.1 0.0 1.0 0.1 (91.5)
Total Liquid Assets 13.2 12.7 100.0 100.0 (3.4)
Non-liquid Assets
Investments 19.9 26.9 36.2 38.6 34.8
Debtors 1.2 1.2 2.2 1.7 (6.4)
Property, plant and equipment 9.8 11.9 17.7 17.1 21.7
Intangibles 6.8 6.8 12.4 9.8 (0.5)
Deferred 1.3 1.2 2.3 1.7 (8.2)
Other assets 0.1 0.4 0.3 0.6 177.0
Revaluation 15.9 21.3 28.9 30.6 33.8
Total Non-current Assets 55.1 69.6 100.0 100.0 26.2
Total Assets 68.3 82.3 20.5
Liabilities
Liquid Liabilities
Financial obligations 3.0 3.4 27.4 25.9 13.3
Suppliers 2.3 3.0 20.7 23.0 33.5
Accounts payable 2.7 3.3 24.8 255 23.2
Taxes 0.4 0.4 3.7 3.1 0.2
Labor liabilities 0.2 0.2 1.9 1.7 9.8
Bonds and commercial paper 0.6 0.7 5.6 5.1 8.7
Others 1.7 2.1 15.8 15.7 19.3
Total Liquid Liabilities 10.9 13.1 100.0 100.0 20.1
Non-liquid Liabilities
Financial obligations 5.4 3.0 42.7 26.6 (44.0)
Suppliers 0.1 0.1 0.9 0.8 (20.9)
Accounts payable 0.4 1.1 2.8 9.7 210.1
Taxes 0.1 0.1 0.9 0.8 (18.7)
Labor liabilities 0.1 0.0 0.4 0.3 (39.7)
Bonds and commercial paper 4.7 5.2 37.0 45.3 10.1
Others 1.9 1.9 15.4 16.6 (3.0)
Total Non-liquid Liabilities 12.7 11.4 100.0 100.0 (10.1)
Total Liabilities 235 24.5 3.9
Net Worth 44.7 57.9 29.3

(*) Trillions of October 2005 pesos. Amounts outstanding each year at September.
Source: Securities Superintendency. Calculations by Banco de la Republica.
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The financial debt indicator®* dropped from 12% to 7.8% between
September 2004 and the same month in 2005. Thisincludes areduction of
more than four pp for tradables producers and three pp for nontradables
producers. The latter are holding 44% of total financial obligations; the
rest pertain to tradables corporations (Graph 24). Financial indebtedness
declined in every sector of the economy, with the exception of agriculture.
The major reductions wereinindustry, the transport sector and services

(See Table 6).

Financial obligationsto externa credit entitieswere

down by 22% for thetotal non-financial corporate
sector. However, the results differ, depending on

TOTAL INDEBTEDNESS:

the group. These obligations declined by 48% FINANCIAL OBLIGATIONS/ASSETS
among the tradables corporations and were up 32%
among those in the nontradables sector.
Consequently, thelatter accounted for the bulk of
the debt to external entities, which wasnot the case
earlier. Yet, al the corporations had fewer internal
obligations, basically because of |essdebt to credit

[Trercentage)
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entities (Graph 24 and Table 8).
100
<0 . . . . . . .
Mar-02 Sep-02 Mur-03 Sep-03 Mar-04 Sep-04 Mar-08 Sep-05
—lotal e ‘lradables Nontradables
#  Financial obligations over assets. Source: Securities Superintendency. Calculations by Banco de la Repiblica.
TABLE 8
COMPOSITION OF FINANCIAL OBLIGATIONS
HoMOGENEOUS SAMPLE (110 CORPORATIONS)
Trillions of October 2005 COP (*) % Share
Total External Internal External Internal
Total Credit Others Total Credit Others
Entities Entities
Total
2004 8.4 3.4 5.0 4.1 0.8 40.9 59.1 83.3 16.7
2005 6.4 2.7 3.7 2.8 1.0 41.8 58.2 73.7 26.3
Tradables
2004 5.0 2.3 2.7 2.3 0.4 46.2 53.8 85.7 14.3
2005 3.6 1.2 2.4 1.8 0.6 34.0 66.0 76.4 23.6
Nontradables
2004 3.4 11 2.3 1.8 0.4 33.0 67.0 80.4 19.6
2005 2.8 15 14 0.9 0.4 51.6 48.4 69.0 31.0

(*) Amounts outstanding each year at September.
Source: Securities Superintendency. Calculations by Banco de la Republica.
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Thecomposition between obligationsto externa entitiesandinterna obligations
hasnot varied much. However, with respect to internal obligations, the share
with credit entities has declined. Tradables producers have modified the
compodition of their obligationsin favor of externa ones, nontradablesproducers
didjust theopposite.

Although producersof tradablesand nontradableswere classified according to
the economic sectorswherethey operate, thisisagood approximation of the
coverage of their liabilitiesin dollars by external sales. Since producers of
nontradables now account for more of the debt to external entities, anincrease
intheseobligationsisawarning, asthey are precisaly the corporationsthat lack
the coverage provided by anincomein dollarsfrom exports.

With respect to the composition of financial obligationsto credit entities, by
economic sector, most of the financing waswith commercial banks. Thisisto
be expected. The manufacturing corporations accounted for thelargest portion
of the debt in this sample. In the agricultural sector, there is very little
indebtednessto credit entities. However, unlike other branches, the service
corporationsin the sampleobtained |oansfrominvestment banksand commercia
finance corporationsaswell (Table9).

In short, substitution on the liability sideis still evident, aswasindicated in
earlier editions of the Financia Stability Report. Financial obligations continue
to be replaced by other liability items, such as suppliers, accounts payableand,
to someextent, bonds. Y e, despitethisdecline, financial obligationsstill account
for the biggest share of totdl liabilitiesand, for thisreason, total indebtednessis

COMPOSITION OF FINANCIAL OBLIGATIONS BY ECONOMIC SECTORS (%)
HoMOGENEOUS SAMPLE (110 CORPORATIONS)
(TRILLIONS OF OCTOBER 2005 COP)

Banks FC. CFC Mortgage Bankcs Total system
2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
Agriculture 7.1 36.5 4.7 1.0 0.1 0.1 0.0 0.0 11.9 37.6
Manufacturing 1,619.2 1,291.4 373.6 196.4 26.7 22.0 17.1 0.0 2,036.6 1,509.8
Commerce 349.0 233.7 6.3 1.5 0.0 0.0 0.0 0.0 355.3 235.2
Transport 450.7 226.7 73.9 7.8 0.0 0.0 0.0 0.0 524.6 234.5
Various services 417.2 349.9 108.7 42.7 369.6 55.7 0.0 0.0 895.5 448.3
Construction 25.1 23.9 9.8 7.2 5.1 4.6 1.0 0.9 41.0 36.6
Others 191.1 197.0 62.9 24.9 13.7 27.8 0.0 0.0 267.6 249.6
Total 3,059.4  2,359.1 639.8 281.5 415.3 110.1 18.1 0.9 4,132.5 2,751.6

(*) Amounts outstanding each year at September.
Source: Securities Superintendency. Calculations by Banco de la Republica.
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decreasing. Thereductionininterna and externa obligationshasproducedthis
drop, although not equally for tradables producers and corporations producing
nontradables.

The pace of growth in net worth remains high (29%). Thisfact, coupled with
thelimitedincreaseinligbilities, isevidence of the substitution betweeninterna
and external sourcesof credit for corporations.

3. Expectations

EXPECTED GDP GROWTH IN 2005 AND 2006
According to Banco delaRepublica sOctober 2005
expectations survey, businessmen anticipate 4.2%
economic growth thisyear and 4.4% in 2006. One
year ago, the expectation for 2005 was al so 4.2%. 45
Itwas3.9%inthe April survey. These expectations
for GDP growth in 2005 are consi stent with actual
growth during the first two quarters of the year

(Pereentage)
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4.0

N

(Graph 25). 10
In line with this perception, the businessmen who *
answered tothejoint industrid opinion survey (EOIC) 20
COﬂdUCth bythe Nal Ond Am al on Of I nduand |§S Expueled gruwﬂl. s Expeeled minimum - 2]2;3);&:[&:(1 X Imm

(ANDI) said salesaregrowing by 8%, useof installed
capacity ishigh, ordersareat agood level, and there
areno inventory problems. In September, when asked specifically about their
investments, 59% said they have investment plansfor next year. The same
survey dso showsthat thebeverage, leather, petroleum refining, chemicdl, glass,
ceramic, non-metallic minerasand metal manufacturing sectorshavethelargest
number of corporationswith investment plansfor 2006.

Source: Banco de la Republica.

Besides these positive expectations, 61.5% of those surveyed feel that the
present situation for corporationsisgood and 39.8% think it will improveinthe
near future. Demand, the trend in the exchange rate and competition are seen
asthemain constraints.

Theoutcome of Fedesarrollo’ sbusiness opinion survey was not asencouraging.
Expectations about the economic situation declined between August and
September 2005, asdid those concerning production. With respect to size, the
large corporationsdid not changetheir outl ook on the economic situation during
the same months of 2005, but the small and medium sized corporationsreduced
theirsconsiderably (Graph 26).

Although the exchange rate continuesto decline, expectationsremain high.
Those who answered to Banco de la Republica’ s October 2005 survey of
expectations said they anticipate an exchangerate of $2,310in December 2005
and $2,383 within ayear. The minimum exchange rate anticipated thisyear is
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$2,289 per dollar; the maximumis $2,343 per dollar
(Graph 27).

BUSINESS EXPECTATIONS (BE)

(Percentages Accordingtothesamesurvey, creditishighfor 92.4%
= and low for only 3.8%. These proportions exceeded
those reported in the April 2005 survey, when the
response was positivefor 81% of thoseinterviewed
and negativefor 7.6%. Asto credit avail ability within
the next six months, 82.5% expect no change, 15%
think it will increase and 1.3% anticipate less
availability. Inthe April 2005 survey, 76.3%fetthere
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+ would beno changein credit availability and 12.5%
50 said it would increase (Graph 28).
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Source: Fedesarrollo Business Opinion Survey, Septermber 2005, Expectations in the private corporate sector are
positive. Economic growth anticipated by thebusiness
community for 2005isconsistent with what has been

observed throughout theyear. A high percentage of
corporations have ongoing investment projectsfor
(Percentage) 2006 and, with respect to the exchange rate, those

ACTUAL AND EXPECTED OFICIAL EXCHANGE RATE

e interviewed expect to see an increase at the end of
theyear and in 2006.

2,500, -
Theperception of credit availability ishigh, particularly

ranar for the immediate future. Coupled with the good
climate for demand and investment projects, thisis

S an amplereason to expect that the commercial loan
portfoliowill regainthemomentum it experienced prior
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INDUSTRIAL EXPORT BUSINESS PERFORMANCE
IN THE PAST YEAR'

The information on the industrial export corporations in the Securities Superintendency’s sample
was used to analyze industrial export business performance during 2005. This is because the
exports corporations in the industrial manufacturing sector accounted for 72% of the export
corporations in the sample, on average?.

This group sold 21% of its production on foreign markets in July 2005, and its imports accounted
for 37% of its sales costs. Foreign and domestic sales grew up by more than 20%, despite
slower growth with respect to December 2004. Imports did the same, at a rate of 40% (Table
B1.1).

TABLE B1.1
COMPOSITION OF THE INCOME STATEMENT
TOTAL SAMPLE

Sales Exports/  Imports Sales Imports/ Adminis. Non-net  Profit
Sales Costs Costs  Expenses Expenses Before
Foreign  Domestic Total (%) (%) , Taxes

December2003 2,208,596 9210913 11419509 19.34 2,593,464 8,003,888 3240 2,016,184 534,363 865,074
June 2004 2,470,203 9,953,317 12423520 19.88 2,882,776 8,672,129 3324 2,139,740 515,341 1,096,311
December2004 2951,689 11,321,282 14,272971 2068 3,723917 10,084,625 3693 2499509 889,641 799,196
June 2005 3,188,936 12,003,765 15,192,701 2099 4,049,120 10,963,958 3693 2,657,719 692,134 878,890
DDecember 2004 (%) 33.65 2291 24.99 43.59 26.00 23.97 66.49 (7.62)
DJune 2005 (%) 29.10 20.60 22.29 40.46 2643 24.21 3431 (19.83)

Source: Securities Superintendency, DIAN and DANE. Calculations by Banco de la Reptiblica.

Producers of non-durables saw a 27% decline in their foreign sales between June 2004 and
the same month in 2005. On the other hand, their total sales were up by 13% during the same
period. Imports by food and beverage producers increased 23% in the past year, which is well
below the growth registered in December 2004.

' The information used in this section pertains to June 2005. The findings may vary with respect to the analysis of the private
corporate sector at September 2005.

2 The corporations in the final sample analysed were classified according to what they produce. For example, producers of
non-durable goods (food and beverages) accounted for 17%., while producers of intermediate goods (rubber and plastic,
cement, wood and cork, clay, ceramic and porcelain articles, other manufactured non-metallic mineral products, paper and
pulp paper, tobacco, textiles and ready-to-wear apparel, printing and publishing) accounted for 53%. The other 29% was
comprised of producers of durable goods (transport equipment, machinery, equipment and electrical input, metal manufactured
goods, chemical and petrochemical products, iron and steel, and miscellaneous items).

41



In contrast, the corporations producing intermediate goods experienced more export growth,
which amounted to 10% at June 2005, while their domestic sales were down by 1% during the
same period.

The corporations producing durable goods showed the best results. Their total sales, foreign
and domestic grew at a good pace (above an annual rate of 45%). As is to be expected, these
are corporations that import quite a high percentage of their costs (55%). They also export a
larger percentage of their sales than the other two groups (29%).

Despite less growth in total sales for all the groups, only the food and beverage producers have
seen a decline in exports. However, this has not affected their total operating income. The
strength of domestic sales has been good and all the corporations, except those producing
intermediate goods, continue to import more.

There were, however, substantially fewer profits before taxes. These declined by 20% between
June 2004 and the same month in 2005. This is explained by the behavior in costs and expenses
which continued to increase at the same pace, while sales declined. As a result, the latter grew
less that the total outlays during the past year. Corporations producing non-durable goods were
the only group to report losses in December 2004 and June 2005.

The drop in asset profitability was a direct consequence of the decline in profits. While the
profitability of the Securities Superintendency’s total sample was equal to 5.3% in June 2005,
the profitability of the corporations in this analysis was only 2.8%. A year ago, profitability was
4% for the two corporate samples and since then it has exhibit a downward trend corporations.

The foreign debt owed by corporations in the sample continues to decline, even in dollars. By
June 2005, it was 41% less in pesos and 32% less in dollars, while the external debt/total debt
coefficient went from 44% in December 2005 to 36% in June 2005.

In short, the industrial exporters monitored by the Securities Superintendency have seen less
growth in their total income. However, this has not prevented their total income from increasing
at annual rates above 20%.

Profits before taxes dropped sharply because costs and expenses rose at rates similar to or
above the pace of growth in income between December 2004 and June 2005. Yet, in spite of
this reduction, the corporations in the sample continued to show a profit. Food and beverage
producers were the only exception; they reported losses during December 2004 and June
2005. The debt to external entities continued to decline and asset profitability reduced
substantially.
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B. HOUSEHOLDS
1. Housecholds Financial Situation

The momentum in household consumption has
been good throughout 2005, having registered
4.8% real annual growth in the second quarter of
the year (Graph 29). Thisincrease, the highest
since late 1995, has been propelled by an
important risein spending on non-durable goods
and services, which saw respective annual
increases of 3.47% and 3.53% during the same
period. These items, which are not as dynamic
as durable goods (21.3% annual growth), make
up nearly 83% of household’ sfinal consumption.
Thisupward trend is expected to carry through
the remainder of 2005, and could continuein 2006.
Asmentioned in thefirst part of thisreport, 4.5%
GDP growth is expected for 2006, largely dueto
private consumption.

A healthier job market is behind theincreasein
household consumption. Unemployment in the
country’s 13 mgjor cities continued to report the
lowest levelsfor every month in 2005 since the
continuous home survey (CHS) was started. The
unemployment rate in October was 12.1%, which
islessthan the minimum level registered in 2004,
which was 12.9% in December (Graph 30).
Underemployment, which started the year with
the lowest rates since the CHS began, was less
favorablein the second half of 2005 and isone
pp abovethe rate observed in October 2004.

Thetrend in employment has been favorablein
2005. Asof March, thisindicator has presented
levelsthat exceed all monthly ratesin 2004. By
October, employment was 55.9%. This is the
highest level ever recorded inthe CHS and almost
1.7 pp abovetheratefor the same month in 2004.
In part, thisisdueto zero growth in the working-
age population. Also, the number of employed has
increased gradually since June of thisyear.

So far this year, the growth in real wages has
remained pogitive, thereby reinforcing good conditions
on the job market. Nevertheless, growth in retail

HoOUsSEHOLD CONSUMPTION
(SEASONALLY ADJUSTED SERIES)

(Trillivns of 1994 pesos) (Percentase)
1ma £.0
4.0

130
2.0
a0

120
2.0
- -4.0)

110
- -r.1)
100 L L L ! -0

Jun-93 Jan-y7 Jun-4v Jun-it] Jun-02 Jun-05

------ Anrwal growth (right seale) Househald comsumption

Source: DANE. Calculations by Banco de la Repblica.

EMPLOYMENT RATE

Pereencage)

Ser

R

341

30

520

S0
Jan. Fch. Mar Apr. May  Jun. TJul Aug Sep. Ol Nov. Dec.
W04 - 2005

UNEMPLOYMENT RATE

(Trereentaac)

20,0

5.0

ok

e

12.01

0.0 1 1 1 1 1 1 1 1 1 1 1
Jan. Feb. Mar Apr. May Jun. Tul. Aur Sep. Oct. Nov. Dee.
2004 e 2005

Source: DANE. Calculations by Banco de la Repblica.

43



ANNUAL GROWTH IN THE REAL WAGE INDEX,
BY SECTORS
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Source: Fedesarrollo. Calculations by Banco de la Republica.
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wages experienced a sharp drop from 10% at the
end of 2004 to around 1% during the third quarter
of 2005. On the other hand, the increase in
manufacturing wages has been steady. While not
at thelevels seenin 2002, growth rates have been
positive and remain around 1% during the third
guarter of theyear (Graph 31).

Generally speaking, conditions on the job market
bode well for household finances, due to more
employment and lower unemployment sincethe start
of theyear. Together withamoderatereal increase
in wages, these factors are apparently fueling the
growth in household consumption, backed by a
more solid creditworthiness.

2. Prospects

According to the Fedesarrollo index, household
expectations concerning local economic
performance exceed those observed in the second
half of 2004, despite having begun the year bel ow
the expectationsregistered in the early months of
such year (Graph 32). After asubstantial increase
in May 2005, the durable goods purchase
perceptionindex turned around and dropped almost
nine points at the end of October (Graph 33). This
was dueto a setback in the vehicle purchaseindex
during the third quarter of the year, following an
increase throughout most of thefirst six months.
In contrast, the upward trend in the furniture
purchaseindex, as highlighted in thelast Financial
Stability Report, continued and was more than 40
points above the figure registered for the same
month in 2004. Nevertheless, it is important to
emphasize that the durable goods purchase
perceptionsindex hasremained positive, which has
been the case only in 2005.

The home purchase perception index as of October
of thisyear was eight points aboveitslevel during



the same month of 2004. In spite of historically
high levelsfor thismonth, theindicator wasstill 19
point below the maximum, registered in August
2005, sharpening the downward trend observed
since September of thisyear (Graph 34).

Thefact that the durable goods purchase perception
index has been positive throughout 2005 explains
much of the growth in the consumer loan portfolio.
Other factorsin thisrespect include the growthin
household consumption during the year and the
increase in vehicle and electrical appliance and
furniture sales (34% and 24% respective real
annual growth in September). If current conditions
continue and the economic growth forecasts for
2006 proveto be true, this favorable momentum
should continue.

Asinthe past, disbursements on mortgage loans
haveincreased in real terms, with 43.3% annual
growth as of October 2005. However, the amount
disbursed remains well below the levels seen in
theyearsprior to thecrisis, and was no more than
20% of the amount reported for the same monthin
1997 (Graph 35).

Home building permits approved for the year at
September were down by an annual rate of 12%.
However, given the areaapproved for construction
during the past 12 months to September 2005 in
contrast with the year to September 2004, the
decline in these permits was only 2.1%. Thisis
because building permits have stabilized as of June
2005, breaking the downward trend observed since
September 2004.
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(*) Percentage of households that believe it is a good time to buy, minus the percentage that
does not.
Source: Fedesarrollo. Calculations by Banco de la Republica.
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Source: Instituto Colombiano de Ahorro y Vivienda (ICAV).

Therefore, the outlook for the mortgage portfolio seemsto coincide with what
was noted in the last Financial Stability Report. Households apparently are
replacing mortgageswith other means of financing, asreflected in the share of
thefinancial system’ s balance sheet pertaining to the mortgage portfolio. In
real terms, it isafourth of what it wasbeforethecrisis. A study on Bogota, Cali
and Medellin donein 2004 by the Colombian Institute of Savingsand mortgage
Loans(IGAV)-Gaerialnmobiliaria, found that 66% of thoseinterviewed used
their own resources to purchase new housing. Moreover, this proportion
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Source: Departmento Nacional de Planeacion (DNP). Calculations by Banco de la Republica.

increased with the price of housing. Intermsof own
resources, the most important were sale of the
previoushomeand savingsintheform of CDTsand
savingsaccounts.

Eventually, the accel erated rise in the consumer
portfolio could pose a threat to households’
financial health, since an increase in leverage
makes them more sensitive to changes in
macroeconomic variables. However, the decline
inthereal interest rates at which new loans are
being extended has reduced some of the debt
burden in recent months (Graph 36). In addition,
home value, which isan important component of
household equity, has been steady for the last
few months, reflecting the good health of
household finances (Graph 37). Nevertheless, a
reversal in this situation could jeopardize the
ability of these agents to pay and become a
possible threat to financial stability, given
deterioration in the consumer portfolio.

ASSET PRICE BUBBLE

The evidence of an asset price bubble in Colombia is reviewed in this section. As in previous
editions of the Financial Stability Report, the focus will be on the new-housing and securities
markets. A price-to-equity index is constructed for both markets. This methodology compares
the price index of asset to an indicator of the returns offered. The resulting ratio is then compared

with the asset’s long term value.
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In order to find evidence of a bubble in the mortgage market, we calculated the ratio of the
DNP’s new housing price index (IPVN) to Banco de la Republica’s rental index, then plotted its
deviations from the average indicator for 1994-2005. As shown in Graph B2.1, the indicator
has been near the long-term level since March 2004, following overvaluations at around 27%
between 1994 and 1995.

GRAPH B2.1
HOUSING PRICE/RENTAL RATIO
(1994 - 2005 AVERAGE = 100)
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Source: DNP and Banco de la Repdiblica.

Although the results contain no evidence of a mortgage bubble, caution is advised, since both
the numerator and the denominator of the ratio are based on aggregate information. An analysis
by income brackets could show just the opposite, especially in the upper-priced brackets. This
is where most of the construction activity has been concentrated in recent years'. The previous
Financial Stability Report highlighted the rise in the bubble indicator for the medium-priced
brackets during the first half of 2004, a trend that may have continued during the remainder of
thatyear?.

The stock market, on the other hand, has seen unprecedented growth since mid-2003. Except
for the slump in March 2005, caused by an investor-confidence crisis over the possibility of a
reversal in capital flows, 2005 has been a year of growth for the stock market. However, this
performance, which may be somewhat of a response to macroeconomic fundamentals, also
could reflect a speculative bubble in the market. To verify this possibility, we calculated the

1

2

These are the same brackets where most of the housing value in Colombia is concentrated.

The last Financial Stability Report included several graphs showing a breakdown of the bubble indicator by brackets. These
graphs were not included in this edition, as the series - constructed by Jaramillo (2004) - has not been updated.

47



ratio of the Colombian Stock Exchange’s General Index (IGBC) to an indicator of return on
assets for the corporations quoted on the market * Graph B2.2 shows the value of this ratio.

GRAPH B2.2
IGBC/CAPITAL RETURN INDEX RATIO
(1997 - 2005 AVERAGE = 100)
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Source. Bolsa de Valores de Colombia. Calculations by Banco de la Repiiblica.

As indicated in recent editions of the Financial Stability Report, the stock market shows signs of
a bubble. Although the extent of overvaluation seems excessive (near 200%), the calculated
long-term average includes the entire crisis period, but only part of the growth phase prior to
it. In other words, it could be biased towards a lower level than would be obtained with a
sample that captures the complete economic cycle®.

However, developments on the stock market cannot be ignored, having registered an important
measure of growth in the last few years. In fact, both the volume traded and the number of
shares negotiated on a daily basis have increased substantially during the last three years (Graph
B2.3). The rise in stock market activity, driven in part by the growing demand among institutional
investors (e.g. pension funds) and foreign funds, coupled with the sale of corporations such as
Bavaria and Coltabaco, among others, has had a positive impact on the value of stocks. As a

The indicator is calculated as follows. 1) Information from the Superintendencia de Valores is used to construct the ratio of
operating profits to property, plant and equipment. 2) The moving average of the ratio calculated as such for the last eight
quarters is weighted against the company's fixed capital, as a portion of the total capital stock in the sample. 3) The information
is added and the negative observations are eliminated, as these corporations, being the least given to stock market activity, are
not involved in construction of the IGBC.

The extent of the indicator may be biased, as it includes only the corporations in the Superintendencia de Valores's data base
that are most quoted on the stock market.




result, the stock index is at a historic high and the market grew by more than 70% between
March and September 2005.

In short, the Colombian stock market shows signs of being overvalued. This could be due to the
influx of significant amounts of foreign capital and greater confidence among domestic investors.
The influx of capital might mean the indicator, as constructed, reflects a generalized
phenomenon, since much of this capital is seeking a return from corporations not listed on the
stock exchange. On the other hand, the market simply might be recovering naturally, as it now
has more liquidity because of low interest rates.

GRAPH B2.3
DEVELOPMENT OF THE STOCK MARKET IN COLOMBIA
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C. THE NON-FINANCIAL PuBLIC SECTOR (NFPS)
1. Aggregate Debt in the NFPS

Sincetheend of 2004, the NFPS' sgross debt has declined as a percentage of
GDP. Despiteadlight increasein September 2005 with respect to July of the
sameyear, this percentage is much less compared to September 2004, having
declined by fiveppto54.1%. (Table 10). Thedropintheexternal debt - bothin
pesos and dollars - is the main reason, since the domestic debt continues to
exhibit asignificant rate of growth.
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GRoss NFPS DEBT

1/

(Billions of Pesos) (Percentage of GDP) 3/ (Share) (Nominal Growth) 4

Domestic 27 Foreign Total Domestic Foreign Total Domestic Foreign Domestic Foreign Total

Dec-97 18,774.3  17,608.6 36,382.9 15.4 14.5 29.9 51.6 48.4 48.1 36.2 42.1
Dec-98 23,946.4  24,448.4 48,394.8 17.0 17.4 34.4 49.5 50.5 27.5 38.8 33.0
Dec-99 32,928.0 32,879.2 65,807.2 21.7 21.7 43.4 50.0 50.0 37.5 34.5 36.0
Dec-00 46,653.2  41,965.2 88,618.4  26.7 24.0 50.7 52.6 47.4 41.7 27.6 34.7
Dec-01 54,905.1 50,795.7 105,700.9 29.1 27.0 56.1 51.9 48.1 17.7 21.0 19.3
Dec-02 67,838.4 61,974.8 129,813.2 33.2 30.5 63.7 52.3 47.7 23.6 22.0 22.8
Dec-03 75,078.0 65,883.0 140,961.0 33.0 28.9 61.9 53.3 46.7 10.7 6.3 8.6
Dec-04 84,263.7 59,778.7 144,042.4 334 24.0 57.4 58.5 41.5 12.2 (9.3) 2.2
Mar-05 88,7354 59,149.0 147,884.4 34.3 22.9 57.2 60.0 40.0 15.8 (6.0) 6.0
Jun-05 91,709.6  53,225.3 144,934.9 34.2 19.8 54.0 63.3 36.7 18.4 (16.5) 2.6
Sep-05 95,678.3 53,830.7 147,771.3 35.0 19.1 54.1 64.7 35.3 20.8 (13.5) 4.5

1/ Does not include IFI.
2/ The national government's domestic debt includes public-bank capitalization bonds.
3/ GDP in the last 12 months was used for the quarterly figures.
4/ For March, June and September, the variation is at 12 months.
Source: Banco de la Republica.

The domestic debt as
a share of the NFPSs
total gross debt
continues to grow.
Thisrestructuring of
the NFPSdebt implies
mor e exposure to
market risk for the
financial system.

Theriseinthe
domestic debt is now
less costly thanin
previous years.
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Inreal terms, the domestic debt rose 15.02%, whilethe foreign debt was down
by 17.6% in pesos and 5.1% in dollars by September 2005. This means
revaluation of theexchangerateisnot exclusively responsiblefor thedrop. The
total debt was half apercentage point lessinreal termsby September of this
year.

The domestic debt asashare of the NFPS' stotal gross debt continuesto grow
and was 64.7% at September 2005. Therearetwo factorsbehind thisincrease.
Oneisthe lower external debt as a result of exchange revaluation and the
declinein theamount owed. The second isadded growth in the domestic debt
assuch. Asnoted in the July 2005 edition of the Financial Stability Report, this
restructuring of the NFPS debt implies more exposure to market risk for the
financid system.

2. The Central Government’s Debt (CG)

Thereal CG debt growth rate eased during September 2005 and was 1.45%.
Thedeclineinthe CG externa debt , both in dollar and pesos, wasresponsible
for thisslowdown, since the domestic debt was up by 17.5%.

Nevertheless, therisein the domestic debt isnow less costly thanin previous
year. Theweighted average short, medium and long-term rates on primary
TES-B offerings® in pesos, for 2005, are less than in previous years

3 Only the bond rate was used, since borrowing of this type accounts for approximately 95% of
the CG debt.



(Table 11). Consequently, even though alarger

domestic debt could imply more exposure to
market risk, the same debt is not as costly today.
Thismeanslessfinancial pressure on the central

AVERAGE TES-B RATE (%)

government. Short-term  Medium-term  Long-term

) ) 2002 8.89 11.89 13.72
Asto portion, the CG debt continues to grow. 2003 8.83 12.87 14.52
By September 2005, it was 90.1% of the total 2004 8.06 11.44 12.96
debt; theterritorial entities and the rest of the 2005 6.49 9.10 10.41
N FPS accounted for 9% (Graph 38) . By (*) Therate is an ayerage weighted against the issue amount.. Maturity was daermingd by the
September 2005, most of the CG debt was o e el e 2 e terms 366 cays o fve years:

Source: Banco de la Republica.

comprised of bonds (96%). The portfolio
remained unchanged at 0.6% and promissory

notes increased to 3.6% of thetotal.
TREND IN THE GROoss NFPS DoMEsTIC DEBT,

For its part, the CG external debt continued to BY LENDER

decline, not only because of exchange Perecnges

revaluation but in absolute terms as well. In 100.0

pesos, it fell by areal rate of 19.2%, and by

3.6% in dollars. At September 2005, the CG s

external debt accounted for 90.3% of thetotal
external debt in the non-financial public sector
(Graph 39).
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The composition by lender of the external debt 200
at September 2005 showed that the debt to

multilateral agencieswas down compared to the o
same month in 2004, representing 36.9% of the
total, while bonds make up the majority, with
57.4% of thetotal. The debt to bilateral lenders,
commercial banks and suppliers continues to
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account for 6% of thetotal CG external debt.
TREND IN THE GROSs NFPS EXTERNAL DEBT,

By September 2005, the central government BY LENDER

contracted US$2,705 million (M) in credit (Table (Percentage)

12). The terms of these new |loans provide for 1000

short grace and payback periods, coupled with
higher average interest. Thisincrease was due
mainly to the higher rate on bondsissued at the
beginning of the year and the renewed issuein
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improved by September 2005. Although thisratio Source: Banco de la Repiblica
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was up in March, the tendency is again towards adecline. The reading
at September 2005 was under 300% (Table 13).

The 1.8% reduction in the CG debt/income ratio with respect to the same
month last year was the result of 3.3% growth in real income, thanks to
better economic performance in 2005. This is more than the moderate
increase seen in the CG debt (1.45%), which ismainly dueto less external
borrowing. However, the central government could receive fewer tax
revenuesin thefuture, unlessadditiona tax reformsare enacted. It isimportant
to bear in mind that many of the temporary components of thisrevenue are
about to expire26.

3 "Colombia: sobrepasando las expectativas. Crecimiento, pensiones y déficit fiscal", Ministerio
de Hacienda y Crédito Publico, September 2005.

FINANCIAL TERMS OF THE NEW LOANS CONTRACTED

Period Amount Average Period Average
Contracted Interest Rate
(Millions Grace Payback (Nominal
of dollars) (Years) (Years) Per centage)
1995 1,715 2.7 9.1 6.8
1996 3,489 1.5 8.5 7.8
1997 2,331 1.3 10.6 8.0
1998 3,104 1.2 7.1 8.2
1999 3,861 24 8.9 10.0
2000 3,192 1.1 9.5 11.8
2001 6,441 21 9.4 9.5
2002 2,042 1.5 7.8 7.8
2003 4,629 35 8.3 5.9
2004 3,364 3.3 10.7 6.8
Sep, 2005 2,705 2.3 10.0 8.0

Source: Banco de la Republica.
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CG CREDITWORTHINESS

Year (Billions)
CG Debt Income Debt/Income

1997 21,778 15,238 142.9
1998 31,232 16,880 185.0
1999 47,916 20,165 237.6
2000 70,677 23,197 304.7
2001 88,689 28,942 306.4
2002 110,579 31,459 351.5
2003 123,635 35,798 345.4
2004 128,408 40,912 313.9
Mar-05 132,848 41,335 321.4
Sep-05 133,712 44,833 298.2

Source: Banco de la Republica.



VA POTENTIAL
RISKS

Market risk is still the mayor source of financial instability. Credit and liquidity
risks do not represent a source of instability for the financial sector, at least in the
short term.

Asillustrated in Chapter 11 of thisreport, credit institutions are in sound
condition. Their loan portfolio and their investments are growing at agood
pace, backed by more funding sources, low credit risk and high levels of
capital. However, this positive circumstance for the financial system could
changeif anumber of macroeconomic variablestaketurn for theworse. In
an attempt to examine the soundness of the financial system in the face of
changes in these variables, the present chapter contains the results of
exercisesthat were doneto assess market, credit and liquidity risks.

A. MARKET RISKS

The rise in investments and, particularly, public domestic bonds (TES),
continuesto be one of the most significant changes financial institutions
bal ance sheet?’. These investments cameto $41.3 tr. at October 2005 and
currently account for athird of theall assetsin thefinancial system (32.5%).

Asmentionedinthelast Financial Stability Report, there are two important
implications to the larger share of investments on the balance sheet. To
begin with, thisreduces credit-risk exposure by diversifying the portfolio.
Secondly, it heightens sensitivity to changes in the interest rate on
investments, by raising exposure to market risk.

Y et, the rise in market-risk exposure has been accompanied by a series of
preventive measures established by the Superintendency of Financid Ingtitutions,
which has set a capital requirement for market risk as of 2002. This same

7 Real annua growth in investments was 13.7% at October 2005.
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At November 4, 2005 institution and Banco delaRepublicaareworking on arevision of the market-

thecreditinstitutions risk model. Theideaisto develop amore precise method for estimating the
were holding $24 tr. optimum capital requirementsto addressthisrisk effectively.
in TES-B valued at

market prices. Thisis
19% more than at
May 2005.

1. Financial System’s Exposuretothe TES-B Market

Asin previouseditionsof the Financia Stability Report, this section presents
an assessment of the TES-B holdingsin thefinancial system. Thisisdone
to quantify the financial system’s public debt stock at market prices,
thereby assessing the possible val uation-10ss scenario that could result
from changesin interest rates relevant to the market. The market price of
each security was used for this assessment. These prices were obtained
asthe average of the prices at which the respective issue was traded the
day before, weighted against the amount of these transactions.

For securities not traded on aspecific date, apriceis constructed with the
information implicit in the val uation curve (constructed with the securities
that weretraded on that date), together with the margin calculated for the
same security in a past trade?®. A discount rate in installments can be
extracted from the valuation curve. When added to the margin, it is used
to discount the flows that comprise the security and, thus, to arrive at its
price.

Conducting this exercise with the portfolios at November 4, 2005 showed
the credit ingtitutionsare holding $24 tr. in TES-B valued at market prices®.
Thisis 19% more than at May 2005, when the total came to $20.1 tr.
(Table 14). The non-bank financial sector ismore exposed to public-debt
securities and increased its holding at market prices by 18% during the
same period (Table 15). For both groups, fixed-rate securities (in pesos)
comprise the biggest share of the portfolio, while variable-rate securities
(VR)*® account for an increasingly smaller proportion.

2 The margin is calculated only if the security has a price registered on a past date. This price is
used to calculate a specific rate of return on the security. The difference between this rate and
the rate provided by the valuation curve is the margin. It stays the same until the security
registers a different price.

2 The valuation exercise includes all TES-B held by agents (negotiable, available for sale and up to
maturity).

@ The only variable-rate securities on the market are those indexed to the CPI. However, because
the Finance and Public Credit Ministry decided not to continue issuing these bonds, it is not
surprising that their share of the agents' investment portfolio is dwindling.
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The concentration noted in the last Financial Stability Report, by type of
intermediary, remainstrue. Commercial banksaccount for more than 90% of
the securities held by credit institutions, while pension and severance-pay
management funds have accumul ated nearly 70% of the securitiesin the non-
bank financial sector®. The higher holding, at market prices, are due to an
increaseinthe TES-B (quantity effect), plusthevaluation of the stock of these

& In the non-bank financial sector, as considered in this section, the trust corporations include
mutual investment funds, while the insurance and investment corporations include reinsurance

firms.

TES-B BALANCES VALUED AT MARKET PRICES - CREDIT INSTITUTIONS

(MILLIONS OF PESOS)

In pesos At Variable Rates In RVU Total
Balances at November 4, 2005
Commercial banks 16,843,900 953,987 4,570,177 22,368,064
Commercial finance and leasing corporations 96,500 3,479 9,533 109,511
Superior-grade financial coops 18,254 0 0 18,254
Investment banks 1,351,225 6,431 128,077 1,485,733
Credit Institutions' Total 18,309,878 963,897 4,707,787 23,981,562
Balances at May 27, 2005
Commercial banks 13,154,458 992,987 4,796,953 18,944,398
Commercial finance and leasing corporations 48,029 1,177 6,347 55,554
Superior-grade financial coops 6,236 0 0 6,236
Investment banks 762,810 36,352 274,165 1,073,326
Credit Institutions' Total 13,971,534 1,030,515 5,077,465 20,079,515
Source: Banco de la Republica.
TES-B BALANCES VALUED AT MARKET PRICES - NON-BANK FINANCIAL SECTOR
(MILLIONS OF PESOS)
In pesos At Variable Rates In RVU Total
Balances at November 4, 2005
Stockbrokers 220,409 1,523 120,292 342,224
Insurance and investment corporations 1,413,627 215,309 773,639 2,402,574
Pension and severance-pay management funds 9,600,261 788,028 4,538,265 14,926,554
Trust corporations 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
Balances at May 27, 2005
Stockbrokers 196,653 5,538 113,645 315,836
Insurance and investment corporations 1,284,933 211,604 554,472 2,051,009
Pension and severance-pay management funds 8,290,800 561,208 3,385,795 12,237,803
Trust corporations 2,388,682 732,558 926,266 4,047,507
Non-bank Financial Sector Total 12,161,069 1,510,908 4,980,178 18,652,155

Source: Banco de la Republica.
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More than 40% of the
changein TES-B
holdings is explained
by variationsin the
price of these bonds.
This demonstrates
how important these
variations areto the
portfolio value.

securities (priceeffect). During the period in question, the price effect explains
nearly 40% and 50% of thetotal variation for credit institutions and the non-
bank financial sector, respectively (Table 16). Thisisareversal of what was
noted in thelast Financial Stability Report, when the quantity effect explained
nearly 80% in both cases.

Thisresult highlights the importance of the price component in the value of
financial agents’ holdings. For thisreason, exercisesare needed to gaugejust
how responsive the values of these portfolios areto interest-rate changes that
affect the prices of these assets.

2. Sengitivity to TES-B Rate Increases

Thevaluationlossthat would result from a200 bp increasein theinterest on
fixed-rateand UVR TES? at every segment on the spot curve was estimated
to gauge the financial system’s exposure to interest rate changes. Only the
securitiesin thetrading book® wereincluded in thisexercise. Thechangein
portfolio value was cd culated using the Ri skM etrics mapping methodol ogy *.
Aspart of thisprocess, the stripped securities® weredistributed into 13time

2 Anincrease in the real margin on the RVU reference rate is assumed for the TES RVU. In the
case of an increase in inflationary expectations, the losses would occur only in the fixed-rate
TES, since the rea return on the security in RVU will not change.

#  The trading book is comprised of the positions the bank maintains for the benefit to be derived
from their short-term purchase and sale. In the Colombian case, it does not include positions in
negotiable investments available for sale.

%  J.P. Morgan, RiskMetrics Technical Document, 1996.

This means that each coupon of a security and the principal are treated as independent zero-
courpon bonds.

VARIATIONS IN TES-B HOLDINGS (*)

(MILLIONS OF PESOS)

Quantity Variation Price Variation Total Variation
Total Credit Entities 2,430,339 1,471,708 3,902,048
Commercia banks 2,023,308 1,400,358 3,423,666
Commercial finance and leasing corporations 42,582 11,375 53,957
Superior-grade financial corps. 10,493 1,524 12,017
Investment banks 353,957 58,450 412,407
Total Non-bank Financial Sector 1,616,196 1,788,654 3,404,850
Stockbrokers 2,638 23,750 26,388
Insurance and investment corporations 164,694 186,871 351,566
Pension and severance-pay management funds 1,372,380 1,316,371 2,688,751
Trust corporations 76,484 261,661 338,146

(*) The variations occurred between May 27 and November 4, 2005.

Source: Banco de la Republica.
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bands, according to the residual maturity of each. Then, the shock pertaining to With a parallel shock

the change in the spot rate of the band was assigned to each. The estimated of 200 bp, the

loss, which comesto $969 b, is equivalent to 27% of the financial system’s valuation loss would

profitsin thelast twel ve months up to October 2005 (Table 17). represent 27% of the
financial system's
profits up to October.

B. CREDIT RISKS

1. Credit Ingtitutions

Asindicated in previous editions of thisreport, theloan quality indicator has
been at historicaly low levels. High level s of profitability and capital adequacy
have accompanied thismovement inloan qudity. Thesefactssuggest that credit
riskisnot anissueto thefinancial system at rest in the short term.

However, changesin macroeconomic conditions could affect the balance sheet
of thefinancial system’ sdebtors, thereby influencing their creditworthinessor
ability to pay. Thefollowing aretheresults of several exercises® conducted to
determine how sound commercial banks (including mortgage banks) areinthe
face of changesin variables (e.g. interest rate hikes, downturnsin economic
activity and housing price dips).

Theseexercisesareintended to quantify what percentage of theloan portfolio
would become non-performing asresult of amacroeconomic shock and how
thiswould impact the soundness of financial intermediaries”. Thecommercid,

% These exercises are based on Amaya (2005) "Evaluacién del riesgo de crédito en el sistema
financiero colombiano," which is included in this report under Topics on Financial Stability.

¥ The exercise was done for 21 entities.

VALUATION LOSSES IN THE TRADING BOOK FROM A 200 BP SHOCK
(MILLIONS OF PESOS)
At a Variable Rate In RVU Total Percentage of Profit
in Last 12 Months (Oct-05)
Commercial banks 686,282 232,506 918,788 30.46
Commercial finance and leasing corporations 4,303 335 4,639 2.33
Financial Corps. 36,423 8,995 45,418 14.88
Total for Credit Entities 727,008 241,836 968,844 27.38
Pension and Severance-pay Management Funds 566,005 348,953 914,958

Source: Banco de la Republica.
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consumer and mortgage loan portfolios were analyzed in thisrespect. In
the case of a shock related to economic activity, adrop of 9% in sales
and 6.8% in GDP are included, as occurred during the economic crisis.
For interest rates, the shock isa450 bp increase, as was the case during
May and June 1998. A drop in housing prices equivalent to the average
housing-price downturn in 1996-2000% was used.

COST As A PERCENTAGE OF PROFITS

(12 MONTHS)

Shock 1 Shock 2 Shock 3
Commercial 4 53 55
Consumer 18 24 36
Mortgage 12 11 19
Total 34 88 111
Source: Amaya (2005).
NUMBER OF BANKS WHERE COSTS
WwouLD EXCEED PROFITS
(12 MONTHS)
Shock 1 Shock 2 Shock 3
Commercial 1 7 7
Consumer 1 1 3
Mortgage 0 0 1
Total 2 10 15
Source: Amaya (2005).

NUMBER OF BANKS WHERE THE CAPITAL ADEQUACY
RATIO (CAR) wouLD FALL BELOW THE MINIMUM

(12 MONTHS)

The aggregate results (Table 18) suggest the
financial system would be able to resist
substantial price shocks (e.g. interest rates or
housing prices) or output shocks. However, if
another situation similar to the crisisin the late
ninetieswere to occur, all these shocks combined
the financial system would be unableto cover
these obligations, at least not with its current
profits.

Tables 19 and 20 show a breakdown of the
results. The number of bankswhere the cost of
the shock would exceed profitsisshownin Table
19, while Table 20 illustrates the number of banks
whose capital adequacy ratio (CAR) would fall
below the minimum (9%). The same table also
shows the total impact of the shock on the CAR
of banks as a whole®*. From these tables, one
can see that very few banks would escape
problemsif asituation similar to the crisiswere
to occur. As for the system as a whole, the
shocks to economic activity are particularly
relevant. With respect to profits, this shock
would be enough to cause losses for ten
intermediaries and to place the capital adequacy
ratio (CAR) at 9.77%. The combination of price
shocks and a downturn in economic activity
would result inlosses for 15 institutions and a
CAR below the mandatory minimum.

Shock 1 Shock 2 Shock 3
Commercial 0 4 5
Consumer 4 4 6
Mortgage 0 0 1
Total 5 8 12
Relacion de solvencia  11.8 9.8 8.9

Source: Amaya (2005).
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The exercises assume the shocks are not correlated.

The sum of the banks, by portfolio type, is not equal to the
total. This is because there may be a bank where, according to
the type of portfolio, the costs of the shock are moderate.
However, the sum of costs per type of portfolio could exceed
actual profits or be enough to lower the capital adequacy ratio
(CAR) considerably.



2. A Company Account-based Analysis

The purpose of thisexerciseisto assessthe credit risk posed to the financial
system by the commercid portfolio. Theideaisto cal cul ate the domestic debt
at risk in the private corporate sector, as a proxy of the possible |osses the
systemwould incur, given alikelihood of businessfailure and assuming that
noneof theportfolioisrecovered.

Thelikelihood of corporate bankruptcy “isestimated with aprobit model for
panel data(unbalanced). The panel includes an average of 8,481 corporations
during the 1995-2004 period. Specific variablesfor the corporationsand the
sectors were included in the panel, which addition to in macroeconomic
variables®.

a. Domestic Debt at Risk

After estimating thelikelihood of bankruptcy, thedomestic debt at risk (DDR)
was calculated for each year, by sector, for al the corporations. The ex ante
DDR*iscalculated as:

DDR = %1 pp* domestic debt ,
Here, ppi isthelikelihood of bankruptcy predicted by the estimate for each
company. Thedomestic debt, iseach company’ sdomestic debt.

The ex post DDR*®iscaculated inasimilar way.

DDR ex post, = %1 bankruptcy , * domestic debt ,

Here bankruptcy . isequal to 1if company i failsduring periodt.

Our analysisincludes only the domestic debt at risk, not the external debt.
Thisisbecause the domestic debt represents more of adanger to thefinancial
system.

©  Information on the corporations monitored by the Securities Superintendency was used for this
purpose.

4 For further technical details, see the article by Arango, Zamudio and Orozco (2005) at the end
of this edition of the Financial Stability Report.

2 The ex ante debt at risk is the potential loss to the financial system, given a likelihood of
company bankruptcy and assuming the system recovers none of the portfolio.

®  The ex post debt at risk is the loss actually incurred by the financial system if none of the
portfolio is recovered.
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PERCENTAGE OF LIQUIDATED CORPORATIONS
AND ESTIMATED LIKELIHOOD OF BANKRUPTCY
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b. Results

A review of the corporations that actually went
bankrupt during 1995-2004 shows that the least
number of liquidationsoccurred during thefind year
of that period. The most occurred during thecrisis
period. Interestingly, therisein these liquidations
beganin 1997, two yearsbefore therecession (Graph
40).

The exercise showsthat the estimated likelihood of
bankruptcy wasthelowest in 2004 (0.36%) and the
highest in 1999 (0.78%). At present, the sectorswith
the least average likelihood of bankruptcy are
transport and communications (0.25%) and services
(0.33%). Those with the highest likelihood are
construction (0.48%) and mining (0.41%). Infact,
despiteareduction in thelikelihood of bankruptcy,
the construction sector still had the highest indicator
during the period analyzed.

Accordingly, the trend in the ex ante DDR was
similar to thetrend in thelikelihood of bankruptcy.
Although, contrary to thelikelihood of bankruptcy,
in 2004, it was not the lowest. (Graph 41). The ex
ante DDR for the entire corporate samplein 2004
was approximately 0.2%of* the commercial
portfolio reported by the 5,000 largest private
debtors®.

A breakdown of the sample between producers of
tradables and nontradables goods®, showed the
pattern in the ex ante DDR of both groups was
similar towhat iswasfor the corporationsasawhole
(Graph 42). Throughout most of the period the ex
ante DDR of the nontradables producers exceeds
that of thetradablesproducers, except in 2001-2002.
This is explained by the fact that producers of
tradable goods had a much larger domestic debt

“  This figure is low compared to the percentage of commercial
portfolio reserves, which was 3.8% at December 2004.

% At December 2004, the commercial portfolio of the 5,000 largest
debtors accounted for 72% of the entire commercia portfolio.

% Thisis the same classification used in the present edition of the
Financia Stability Report, specifically the section on the private
corporate sector.



during those years. In the other years, the domestic debt issimilar, but the
likelihood of bankruptcy among the nontradables producersis much gresater.

Asindicated in Table 21, the ex ante DDR of the construction sector
accounted for the largest share of its portfolio in 2004; in the transport
sector, it accounted for the least. However, the ex post DDR, which
representsthe actual lossto the financial system assuming that none of the
portfolio isrecovered when acompany goes bankrupt, islessthan 1% of
thetotal commercial portfoliofor all the sectors. In thiscase, the commercial
sector had the highest ex post DDR, followed by the agricultural sector.
The mining sector accounted for the smallest proportion, which was equal
to zero.

In short, thelikelihood of businessfailurein the private corporate sector is
now near the levels observed in 1995 (the lowest in the cycle). Coupled
with abetter-quality commercial loan portfolio and less corporate borrowing
fromthefinancial system, thismeansthe credit risk posed by the commercial
portfolioisnot alatent threat to the stability of the financial system.

C. LIQUIDITY RISK

Thenature of financid activity, whichisdistinguished by thetransformation of
short-term liahilities(e.g. deposits) into medium and long-term assets (e.g. loans),
necessarily impliesliquidity-risk exposurefor financia intermediaries. Thisrisk
isassociated with the possibility that afinancial institution might beunableto

Thetrend in the ex
ante DDR was similar
tothetrendin the
likelihood of
bankruptcy.
Although, contrary to
the likelihood of
bankruptcy, in 2004,
it was not the lowest.

EX ANTE AND Ex PosT DDR

2004 Ex Ante DDR Ex Post DDR

Thousands of Pesos Percentage Thousands of Pesos Percentage

Agriculture 3,188,553 0.28 2,468,318 0.22
Mining 988,650 0.21 0 0.00
Industry 20,197,400 0.19 7,901,758 0.08
Construction 6,776,126 0.41 1,419,801 0.08
Commerce 13,364,723 0.25 40,961,589 0.76
Services 9,340,247 0.12 10,992,908 0.14
Transport 1,722,899 0.10 2,021,282 0.12
Total 55,578,597 0.20 65,765,656 0.23

Source: Superintendency of Financial Affairs. Calculations by Arango, Zamudio and Orozco (2005).
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meetitsobligationsinfull, for lack of sufficient liquid resourcesto do so*. This
Situation entails coststo the extent that entitiesare obliged to liquidate part of
their illiquid portfolio. In extreme circumstances, aninability to liquidatethese
assets can lead to bankruptcy and an eventual systemic crisis.

Therefore, adequately measuring and monitoring the degree of liquidity risk
facing financid indtitutionsisimportant. Anindicator of thisrisk, itsrecent trend
and asensitivity exercise that examinestheimpact of amajor withdrawal of
depositscan have on liquidity are presented in this section.

1. TheLiquidity Risk Indicator: Ratio
of Uncovered Liabilities (RUL)

Measuring liquidity risk impliesidentifying the portion of aningtitution obligations
that are susceptible of being redeemedin. Thisisdoneto calculatetheliquidity
required to satisfy these obligations®. An obviousapproachtothiscaculationis
tolook at whenthe company’ sliabilitiesfall due. However, the problem with
thisstrategy isthat not all items on the bal ance sheet have an agreed maturity
or redemption date (e.g. savingsdepositsy®. Therefore, the cal culation presented
in this report is based on an aternate strategy that involves determining
statistically what portion of an entity’ sobligationsis permanent in nature; in
other words, what percentageis not susceptibleto short-term redemption and
what percentageistemporary, or susceptibleto short-term redeption™.

Based ontheforegoing, the share of theentity’ liabilitiesthat are susceptibleto
redemptionwill includeal liquidliabilities(LL), plusthetemporary component
of theremaining liabilities (Tr.L) *1. The assumptionisthat all liquid liabilities
aresusceptibleto short-term redemption. Theseliquidity needsaremet by (LA)
to satisfy, should they materidize.

Based on balance-sheet information for financial ingtitutions, the measurement
of liquidity risk presentedin thissectionisaratio of uncoveredligbilities(RUL)
expressed as™.

4 The concept of liquidity is different from that of solvency. The latter is associated with a
situation where the net present value (PNV) of liabilities exceeds the PNV of assets.

For example, see Banking Superintendency Circular 100/95.
Furthermore, creditors can renew obligations with a contractual maturity or expiration date.
Banking Superintendency, op. cit.

The temporary component of an entity's liabilities is identified by applying the Hodrick-
Prescott filter to the liability series. 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 State University Press, 1997, pp. 1-16.

2 The spirit of the expression comes from Dziobek, Claudia, Kim Hobbs and David Marston,
Toward a Framework for Systemic Liquidity Policy, IMF, Working Paper No. 34. IMF, 2000.
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RUL =[(Tr.P + LL) —LA] / (TA-LA)

Here, TA representstotal assets. The numerator in the expression applies
to the difference between liabilities susceptible to redemption and liquid
assets; the denominator referstoilliquid assets®. If the RUL ispositive,
theinstitutiondoes not have enough liquid assetsto cover theliabilities
susceptible to redemption. In this case, the liquidity risk is high. The
oppositeistrueif the RUL isnegative. In short, the RUL isread asindicated
in Table 22. It isimportant to point out that liquidity risk is never non-
existent, asthere is always the possibility that liabilities susceptible to
redemption will exceed the amount cal culated.

2. The Recent Trend in Liquidity Risk

Graph 43 showsthetrend in the RUL for the financial sector asawhole
in the monthsfrom January 1994 to October 2005. According to the graph,
theliquidity risk wasrelatively low and stable during the period prior to
1997 (an average RUL equal to-7.43% of illiquid assets). Whit thefinancial
crisis, the system became much more liquid and the RUL in September
1998 was near zero. Sincethen, the liquidity risk

has declined gradually and, since April 2004, the

RUL has stabilized at around -34%, it was-34.8%

at October 2005. Thismeansthefinancial system,
asawhole, used part of itsobligationswith little
susceptibility to redemption to purchase liquid
assets. Therefore, according to the figures
available at October 2005, the liquidity risk poses
no potential threat to the financial system’s
performance.

3. Sensitivity Analysis

Given the relative importance of commercial and
mortgage banks within the financial system, the
present section offersanindividual analysisof their
sengtivity or respongveness. Thisexerciseisintended
to detect theimpact an extremereductionin deposits
would have on each of theseintermediaries.

®  According to Dziobek, Hobbs and Marston, the difference
between liabilities susceptible to redemption and liquid assets
should be scaled by the illiquid assets to prevent the indicator
from favoring the larger banks, which do more business.

INTERPRETING THE RATIO OF UNCOVERED LIABILITIES

RUL Motive Liquidity Risk
Positive PTr+ PL>AL High
Zero PTr+ PL=AL Medium
Negative PTr+ PL<AL Low
Source: Adapted from Dziobek, Hobbs and Marston (2000).
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Toexaminetheimpact of amgjor deposit withdrawal,

we modified the numerator of the RUL adding the
SENSITIVITY ANALYSIS : RUL oF COMMERCIAL . . )
AND MORTGAGE BANKS dropindeposits. A breakdown of themost important
monthly reductions experienced by the commercial
and mortgage banks during 1998-1999 was examined
to determinewhat congtitutes an extremewithdrawal.
The selected shock wasa 12% reductionin deposits,
which is the simple average of the worst drop
experienced by each of these intermediariesduring
the periodin question.

208
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Theresults of the exercise (Graph 44) offer at least
two interesting conclusions. First of all, without
simulating an extreme situation, these financial
intermediariesexhibit important differencesin their
Source: Superintendency of Financial Affairs. Calculations by Banco de la Republica. |IC|UIdIty man@ernmt Although the RUL a/a@aj _
26.5% in October 2005, oneintermediary’ sratiowas
closeto-100% and other had ratios near zero. Secondly, when facingwithdrawas
such asthosesmulated, theindicator waspositivefor fiveof the 18 intermediaries
inquestion, being no morethan 4.7%, on average. In other words, in the event
of withdrawalsequivalent to 12% of their deposits, theseintermediarieswould

haveto liquidate an average of 4.7% of their illiquid assets.

1060

. Oulaber 2005 (acigal) D Octsher 2005 {umder stress)

Inconclusion, a theaggregatelevd, thefinancid systemismanagingitsliquidity
adequately, well abovethelevel sobserved duringthecrisis. At adisaggregated
level, both commercia and mortgage bankswould be ableto absorb sizeable
deposit withdrawals. As to the intermediaries that might have to deal with
illiquidity Situations, therelated cost would beno problem54. Anevent such as
the onesimulated isextremely unlikely, dueto the soundness of thefinancial
systemin recent years, which meansdepositorsare not likely to run off.

% Asmentioned earlier, in a stress situation, this group of entities would liquidate nearly 5% of its
illiquid assets, on average. This is a relatively small share of the total portfolio. If these entities
were able to liquidate this portfolio at the prices registered in late October 2005, the cost clearly
would be no problem. However, the cost could be larger than estimated if this 5% is liquidated
only at reduced prices. Also, this liquidation may cause in imbalances in the value of the
portfolio of other entities. These costs are not considered in the analysis presented herein.
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ASSESSING CREDIT RISK IN THE
COLOMBIAN FINANCIAL SYSTEM

CarlosAndrésAmayaG.”
INTRODUCTION

Therecurrent financia crisesin the devel oped and devel oping economiesduring
thelast two decades show how costly these events can be'. They aso underscore
theimportanceof financia stability asan economic policy consideration. Among
the authoritiesresponsiblefor overseeing financial stability, central banksplay
an extremely important role, one that is gaining ground among monetary
authorities, Sncemost economieshave madeimportant progresstowardsreducing
inflation.

Accordingto Large (2005)?, thereare at | east threethings central banks must
do to encourage financial stability. They first must assess the threatsto the
financia system. Secondly, they must monitor stability of the payment system
and take actions to reduce any risk on this front. Finally, as lenders of last
resort, they must beabletoinject liquidity, evenintimesof crisis.

Stress test exercises have become a fundamenta tool for evaluating the
soundnessof thefinancia system and thethreatsit faces. They involveanumber
of waysand meansto assessthefinancia system’ svulnerability to exceptional
but plausible shocks. The use of these exercisesisnow common practicewithin
financia ingtitutionsand in multilateral organizations, supervisory bodies, cen-
tral banks and privatefinancial ingtitutions®.

The purpose of thisarticleisto determine, based on exercises of thistype, how
sound the Colombian financial systemisintheface of credit risksthat could

With the help of Inés P. Orozco and Nancy E. Zamudio in developing the commercial-loan
exercise and the valuable assistance of Diego Vasquez with respect to all the econometric
exercises. The opinions expressed herein imply no commitment on the part of Banco de la
Republica or its Board of Directors. The suggestions made by Fernando Pineda and the comments
by José M. Matus, David Salamanca, José L. Torres and Hernando Vargas are greatly appreciated.
This is a work in progress and any comments and/or suggestions are welcomed.
camayago@banrep.gov.co

1 For example, the fiscal cost alone for a sample of 40 countries was estimated by Honohan and
Klingebiel (2000) at 12.8% of GDP, on average.

2 Large (2005) bases his discussion on the Bank of England case.

8 The financial sector assessment programs (FSAPs) of the IMF, Bank of England, Central Bank
of Chile and others are an example.
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materialize. Although, in the short term, the major threatsto the country’s
financial system come from the market risks associated with the domestic
public debt*, thelast crisiswas generated largely by anincreasein credit
risk. Thisisthereason for examining the financial system’scurrent stability
inthe event of macroeconomic changesthat could affect debtors' ability to
pay (i.e. householdsand corporations).

The present articleincludesthree sections, in addition to thisintroduction.
Asapreludeto the stress test exercises, the second section explainsthe
spirit behind them. Thethird proposes several statistical modelsto assess
just how sound the Colombian financial system isin terms of dealing with
eventual macroeconomic shocks. Thelast section discusses the weaknesses
of the exercisesand concludes.

1. WHAT DO STRESS TEST EXERCISES ENTAIL?

Because stresstest exercises are afundamental tool for assessing financial
stability, their nature is examined in detail in this section, as well is the
difficultiesthat arise when devel oping exercises of thistype, with aparticu-
lar emphasis on credit risk®. The exercises simulate hypothetical crisis
scenariosin an attempt to determineif thefinancial system would be able
to resist these events were they to occur. Unlike the so-called early war-
ning models, these exercises do not assign alikelihood of occurrence to
such events.

A. What should they involve?

Stress testing exercises have four basis phases. The scope of the exercise
should be designed in thefirst phase and the macroeconomic scenario under
stress, in the second. The impact of the stress on the system’s stability
should be assessed in the third phase and the possibl e feedback effects, in
thefourth. The details of these phases are discussed below.

In an exercise of thistype, the first step isto define its scope. Doing so
implies defining the set of relevant financial institutions and how they will
be approached. For example, some studies focus exclusively on banks,
occasionally only thelargest. It also is necessary to decide on the type of
financial assetsto be examined. Many studies concentrate solely on the
banking book, particularly consumer, commercial and interbank credit.

4 See the July 2005 Financial Stability Report.
5 This section closely follows Bunn et al. (2005) and Sorge (2004).



The second step isto design the stressed macroeconomic scenario, based
on one or more shocks. Considering thetype of risk being analyzed (credit
risk inthiscase), it isessential to identify therisk factor(s) to be takeninto
account, the parameters under stress (e.g. prices, volatility, correlations)
and thetime horizon. A properly constructed macroeconomic scenario will
take into account the correlation existing among the different variables’.
However, many analysesinclude sensitivity exercisesthat examinethe effect
of an extreme changein aparticular variable, without considering itsimpact
on the others.

Selecting the size of the shock is crucial to the design of the scenario.
Shocksthat aretoo small or too large can deprive the exercise of itsvalidity.
Inany case, the exercise should be extreme but plausible. Generally speaking,
there are four different methods for deciding on the size of the shock. The
first consists of gauging or weighing the shocks against historical
observations, so the one selected replicates an event in the past. The second,
which involves probability, implies selecting ashock that isfound in ahigh
percentage of the variable sdistribution (e.g. in 95% of the movement in
interest rates on consumer loans). The third is based on hypothetical
scenarios, which do not necessarily have a parallel in reality. Another
approach isto answer the question: How big ashock isrequired to generate
|osses above a particul ar threshold?

Inthethird phase, theimpact of the shocks on the system’ sstability should be
quantified. Thisnecessitatesfirst taking alook at how the new macroeconomic
environment affectsdebtor’ sbal ance sheet. Deteriorating economic conditions
for debtorseventually lead to portfolio problemsfor financial indtitutions. It lso
isimportant to contemplatetheimpact on the baance sheetsof theseindtitutions,
solely asaconsegquence of the changein the macroeconomic scenario. Once
these two effectshave been quantified, theimpact on the health of thefinancial
ingtitutions should be assessed.

Takinginto account thefeedback effect dso can enrichtheanaysis. For example,
it permitsalook at contagion on theinterbank market or added deteriorationin
the macroeconomic panorama, as aresult of how the agentsrespond (decline
economic activity dueto less credit supply). However, thisisaparticularly
complicated aspect, given the difficultiesthat emerge when trying to model
interaction between financid ingtitutionsfragility households and corporations.

& 6 For example, the Bank of England uses the ones established in the Inflation Report as base
scenarios.
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B. Difficulties

Difficulties, both methodological and data-oriented, generally arise when
conducting exercises of this type. For one thing, the events under
consideration arefairly unlikely; that is, they are extraordinary and difficult
to design or predict. The oppositeistruein the case of price stability,
where the central scenarios and not the tails of the distributions are
considered. For example, interms of traditional econometric modeling,
which implies linear relations, this poses a problem. At times of crisis,
these models cease to be a good approximation, because the size of the
shocks makes nonlinearity an important element to consider. (See Bunn
et al. (2005).

Ontheother hand, thelack of sufficiently time serieslong makesit difficult
to arrive at statistical estimates of relations existing during the crisis
periods. Not only isthisaproblem in the Colombian case; it occursregularly
at theinternational level. Asan example, for the Colombian case, monthly
bank balance-sheet information is available only as of 1990. For
corporations, it isavailable on an annual basisonly asof 1995. Thereisno
adeqguate regularly information on househol ds, which meanswe have only
one observation of acrisi: that of the late nineties.

In addition, this analysis is made even more complex by the rapid and
significant changes witnessed recently on the financial markets. The
development of new instruments and new practices, coupled with the
advent of new participantsin this market, have made it more difficult to
examine.

I1. EXERCISES

The exerciseswere done to assessthe ability of commercial and mortgage
banks to withstand macroeconomic shocks that heighten credit risk’. For
this purpose, modelsto explain portfolio quality, which isunderstood as
the post due loans/total loans portfolio ratio, were estimated for consu-
mer, mortgage and commercial credit. The nature of the macroeconomic
shocksin question is historical. We assume they are independent, even
when all the variablesin certain statistical models are endogenous (i.e.
the multivariate error-correction models). Impairment in financial activity

7 We examined these institutions because they are the most important intermediaries in the
Colombian financial system. The sample includes 21.



because of changes in the macroeconomic situation is not taken into
account, nor do the exercises have feedback effects.

In terms of consumer and mortgage credit, the household analysis is
problematic because balance sheets do not exist. Hence, it difficult to trace
the effect shocksto macroeconomic variables have on household finances.
Asaresult, theimpact changesin the variables have on the post due loans/
total loans portfolio ratio is analyzed directly. The contrary occurs with
corporations, where balance-sheet information isavailable and, therefore,
it is possible to analyze how changesin macroeconomic variables affect
corporate balance sheets.

A. Statistical Models
1. The Household Portfolio

Dueto the lack of household account balances, one must look directly at
the relationship between macroeconomic variables and the portfolio quality
indicator. However, in most cases, the use of macroeconomic data is
characterized by probability distributionsthat change over time. Thisisknown
asnon-stationarity, Asaresult, some studies, such asone by Delgado and
Saurina (2004), use time series techniquesto analyze these rel ationships.
Thisparticular work uses cointegration techniques along thelines of Johansen
(1988) and Johansen and Joselius (1990). It isimportant to point out, as
Hoggart, Soransen and Zicchino (2005), that these modelsimply the stress
testsare conditional to the historic correlation of the variables. Thisapproach
also allowsfor identifying possible feedback effects, such asthose mentioned
inthe previous section.

2. Consumer Credit

Itisto be expected that adeclinein economic activity and higher interest
rateswill bring on increase post due loans, insofar as households’ income
decline and assume more of afinancial burden. Taking thisfactor into account,
aVEC model was estimated for the credit quality indicator, the GDP and
the reference interest rate (DTF)®. The exercise covers the period from
January 1994 to March 2005°.

8  8The estimated model also contains centered seasonal dummies and dummies for different
episodes. In the long-term relationship, it has a constant and a tendency; there is only a
constant (cdrift) in the short-term relationship. The GDP in logarithms is used.

®  GDP was adjusted monthly, pursuant to the method proposed by Feibes and Lisman (1967) and
Denton (1971). See the attachment.
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In the estimated model, all the variablesare part of

the cointegration variable; they are not stationary
ADDITIONAL PASsT DUE CONSUMER LOAN . .
(PERCENTAGE) and noneisweak exogenous. Theresiduesare nor-
mal and show no autocorrelation. The trace test,
corrected by a small sample as suggested by to

Period Shock 1 v Shock 2 2 Shock 3 3/ .
Cheung and Lai (1993), produced only one
& months 34 4.4 78 cointegration vector to corroborate the previous
12 months 6.4 5.9 12.2

intuition (i.e. correct signs).

1/ 450 bp increase in the DTF.
2/ 6.8% drop in GDP.

Y1ad2 Becausedl thevariablesin the cointegration analysis
Source: The author's calculations. y
are endogenous, the system’ sresponse to changes
in some of them has to be examined by looking at the impulse response
functions (See L utkepohl, 1993)1°.

Thefollowing scenarioswere considered to determine how the portfolio quality
indicator isaffected by different shocksto macroeconomic variables: 1) an
increase of 450 basis points(bp) inthe DTF, similar towhat occurred between
May and June 1998; 2) adrop of 6.8% in GDP, as observed in the second half
of 1999; and 3) acombination of both these scenarios. Theresultsare shown
inTablel.

3. Mortgage Credit

Recent changesin the mortgage market makeit difficult to design econometric
modelsfor thelatest trend in the mortgage portfolio. First of al, the market
hasshrunk considerably. At December 1998, the mortgage portfolio accounted
for 10.9% of GDP, asopposed to only 2.6% at December 2004. Secondly, in
thewake of thecrisis, the credit indexing system no longer depends on market
rates(e.g. DTF) and isnow afunction of inflation. Finally, mortgage-portfolio
securitization processesare now regulated by law and have had amajor impact
on thefinancing system.

In spite of these problems, aVEC model was estimated for the period from
January 1994 to December 2004. Thefollowing variableswere used: GDP,
the DNP housing priceindex and the quality index for the mortgage loans.
Declinein economic activity and lower housing prices, which increaseloanto
value, should undermine the quality of the mortgage portfolio**. Centered
seasonal dummies were included, as were control dummies for portfolio
securitization.

© In an exercise of this type, although the shock occurs in just one time period, it lasts (with | (1)
as the variable) and, because of the endogenous nature of the system, affects all the other
variables in the model. This is important to bear in mind.

4 See Amaya and Martinez (2005).
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Thetracetedt, corrected by Cheung and Lai (1993),

produced two cointegration vectors; only one of

. . ADDITIONAL OVERDUE MORTGAGE PORTFOLIO
which showed adequate signs. Impulse response (PERCENTAGE)
functionswere calculated to quantify growthin the
post due loans as a result of the slowdown in

. L. . R Period Shock 1 v Shock 2 2 Shock 3 3
economic activities and lower housing price. We
inai f 6 months 3.27 4.27 7.53
assumed adrop equa tothedeclinei nconsumer cre_dlt o it o 15 oa
usefor GDPand an 8% drop for housing prices, which
|S G}UIV&| ent '[0 the a\/el’age deCI | nefor bOth consu- 1/ Drop in the housing prices index (8%).

2/ 6.8% drop in GDP.

mer credit and housing pricesduring 1996-2000. Table Ylad2 _
2 Contal ns the raJltS_ Source: The author's calculations.

4.  Corporate Portfolio

The Securities, Corporate and Banking Superintendencies provided the data
used inthisexercise. The sampleincludes 14 major economic sectorsduring
the period from 1998 to 2004. A two-stage procedure was conducted to gauge
the increase in the post due loans as aresult of changes in macroeconomic
conditions. The effect of macroeconomic shocks on theincome statement of
the corporations in the sample was analyzed in the first stage to determine
profits after the shocks!2. For example, adrop in salesimmediately meansless
operating income. This spells a change in profits, which affects corporate
profitability. A panel data model was estimated at the same time, with the
indicator of portfolio quality asthe dependent variable and asset profitability
return on asset astheindependent variable. Deterioration inthecommercial
portfolio was cal culated with the new profitability and the estimatesfrom the
modd.

The statistical tests produced arandom-effectsmodel wheretheintercept and
sdopesvary by individual 2. Thefollowing wastheresulting mode!:

(1) Yi,tzké&jlbk,i Xk,i,t+ek,i,t

Asshownin Table 3, the quality of the commercial portfolioisinversely
related to corporate profitability. Agriculture, livestock, hunting/forestry and
construction were the sectors most sensitive to changes in profitability
(hence, their portfolio quality also would be affected the most). The least
sensitive sectors were education and real estate, business and rental
activities.

2 The selected shocks include a 450 bp increase in interest rates and a 9% drop in sales, as occurred
during the crisis, plus a combination of the two.

B The Hausman test identified the model as one of random effects. The Swamy test then determined
that the slopes varied among individuals.
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An additional exercise was doneto consider tradables and nontradables
corporations separately. In the case of the tradables producers, the
statistical tests determined that arandom-effects model wasrequired, in
which theintecept varied among individuals, but not the slopes. A random-
effects model with an intercept and slopesthat varied among individuals
was estimated for the nontradabl es producers. Table 4 shows the 2004
values of the variablesincluded in the panel and the coefficients estimated

by group.
B. Financial Institutions Soundness

Theforegoing model sdetermine the additional percentage of the post dueloans
that would result from the macroeconomic shocks. However, it dsoisimportant

COMMERCIAL PORTFOLIO BY ECONOMIC SECTORS
Sector Per centage of Profitability = Constr. b
Portfolio Overdue
Portfolio
Agriculture 3.90 12.80 1.30 0.41 (9.29)
Fishing 0.10 2.80 (2.30) 0.16 0.79
Mines 1.70 3.90 31.40 0.36 (1.27)
Industry 37.30 7.20 4.80 0.27 (1.58)
Electricity 6.70 8.40 6.30 0.08 0.29
Construction 5.90 16.70 4.20 0.44 (3.25)
Commerce 19.10 5.60 6.10 0.22 (2.51)
Hotels and Restaurants 0.50 36.00 1.60 0.38 (3.19)
Transport and Communications 5.90 10.50 1.10 0.19 (1.12)
Financial Intermediation 6.20 6.80 3.70 0.14 (1.10)
Real Estate Agencies 6.40 2.10 0.70 0.21 (0.40)
Education 1.10 3.10 1.50 0.12 (0.65)
Health 1.50 12.10 8.00 0.35 (1.19)
Others 3.70 5.90 2.20 0.25 (3.80)
Total 100.00 7.70 5.10 0.25 (1.59)
Source: Orozco y Zamudio.
COMMERCIAL PORTFOLIO: TRADABLES AND NONTRADABLES SECTORS
g U
Sector Per centage of Rentabilidad  Const, b
Portfolio Overdue
Portfolio
Tradables 42.5 7.61 7.56 0.27 -0.978
Nontradables 57.5 7.72 3.16 0.25 1.593
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to see how these shocks affect the soundness of the financial institutionsin
guestion. To do so, thelosses generated by these shocksasaportion of profits
and the impact this would have on the capital adequacy ratio (CAR) were
quantifiedintheexercises.

It isassumed the post due | oans affects the bal ance sheets of banksin two
ways. First, banks must register an additional expense for provisionson
their income statement, due to deterioration in the portfolio. Asdone by
IMF (2005), we assume 45% of the losses. Secondly, the post dueloansdo
not generate any interest income. To determinethis

cost, the implicit lending rates, constructed as
income from interest on the performing loan, are

. . COST AsS A PERCENTAGE OF PROFITS
calculated for each type of loan, asistheincome (12 MONTHS)

that isno longer perceived. It isassumed the loan
stops earning interest (i.e. becomes non-

X . Shock 1 Shock 2 Shock 3
performing) the moment it falls due. Both these
eff_ects influence p_roflts, as well asthe solvency ggnmggrgr'a‘ o “23‘31 >
ratio, through technical equity. Mortgage 12 11 19
Total 34 88 111
Table 5 shows how the selected macroeconomic cource: Authors saculaions
shocksimpact thefinancial institutionsasawhole,
per type of loan and shock. In this case, the cost
of the shock was calculated as a portion of the
profits. Both the loan portfolio and the profits of ) )
thesefinancial institutions at October 2005, for a MAYORES A Las mie ioAmEe TOS SERIAN
12-month period, are used in the exercise. (12 MESES)
However, this leads us to underestimate the
outcome, since adverse economic shocks should Shock 1 Shock 2 Shock 3
reducethe extent of profits. Commercia 1 . .
Consumer 1 1 3
At an aggregate level, the results suggest the _l\r/loc;;tlgage (2’ 100 1;
financia systemwould be abletoresist heavy price
or output shocks. However, if asituation similar to Source: Author's calculations.
the crisisin the late nineties were to occur with
simultaneous shocks, the financial system as a
whole could not cover these obligations, at |east
with prOfitsaSthey now stand. NL/JME’RO DE BANCOS CUYA QELACIéN DE SOLVENCIA
CAERIA POR DEBAJO DEL MINIMO
(12 MESES)
Tables 6 and 7 offer a breakdown of the results.
The number of bankswhere the cost of the shock
would exceed profitsisshownin Table 6. Table 7 Shock 1 Shock 2 Shock 3
lists the number of banks whose CAR would fall Commercial 0 4 5
below the minimum (9%) and the total impact of fﬂ%?f;g“g‘z g g ‘j
the shock on the CAR of the banksasawhole. It Total 5 8 12
should be noted that the sum of the banks, per type Relacion de
of portfolio, isnot equal tothetotal. Thisisbecause solvencia (%) 11.8 9.8 8.9
the cost of the shock might be moderate for an Source: Author's calculations.
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institution, depending on the type of portfolio. However, the sum of the
costs for each type of portfolio could exceed thereported profit level or be
enoughto lower the CAR considerably.

Asthetablesindicate, if the country wereto face another situation similar
to the crisisin the late nineties, most banks would be in trouble. Shocksto
economic activity are particularly relevant, asthey arefor the entire system.
Intermsof profits, it would be enough to causelossesfor 10 intermediaries
and to place the CAR at 9.77%. A combination of shocksto prices (i.e.
interest rates and housing prices) and economic activity would spell losses
for 15 institutions and place the capital adequacy ratio (CAR) below the
mandatory minimum.

It isimportant to remember that the exercises presented in thisarticle exa-
mine only credit risk. None of the other risks (e.g. market and liquidity
risks) are considered. These surely would increase in unstabl e environment
asthe assured above. Generally speaking, the results denote fragility among
thefinancial institutionswhen it comesto dealing with historically large
macroeconomic shocks. Despite record-high profit levels, aCAR well above
the minimum and extremely low credit-risk levels, drastic changes in
macroeconomic conditions could significantly affect thefinancial system’s
Sability.

IIl. CONSTRAINTS AND CONCLUSIONS

Although these exercises are far from a complete analysis of the financial
system’ svulnerability to credit risk, they do offer aninitial frame of reference.
Despite very high profitsand acomfortable capital adequacy ratio (CAR)
inthefinancial system, these exercises show that macroeconomic shocks
similar to the ones observed during the last crisis, particularly in economic
activity, would create serious stability problems for the system. These
findings underscore theimportance of moving forward with regulationson
credit risk and anti-cyclical provisions.

Intermsof stress-testing techniquesto help assess the soundness of financial
institutions, much remainsto be done, even internationally. The exercises
conducted for this article have certain weaknesses that are important to
point out for the sake of progress towards more sophisticated and
comprehensive procedures. To begin with, the relationship between
exogenous shocks to the economy and the balance for the agentsin the
sample needsto beimproved (mapping). Thisimplies adequately designing
the channel s through which movement in the macroeconomic variables
affects the soundness of debtors and credit institutions alike, and the
rel ationship between them. Part of the problem in thisrespect isthelack of
data, particularly on househol ds. Having this datawoul d enable usto broaden
the analysis to include other types of risk. Secondly, it is important to



understand how shocks correl ate to one another. For example, we need to
understand how interest rate hikes by the central bank can affect output,
theinterest on government bonds, the exchangerate, etc. Thiswould help
to create consistent macroeconomic scenarios. Because they assume
independence among the variabl es, the present exercises may be somewhat

biased.
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ECONOMETRIC APPENDIX

The monthly GDP derivation based on the quarterly GDPfollowsthe method
proposed by Boot et al. (1967) and Denton (1971). The problem, as Denton
illustrates, isaspecific case where an attempt is made to adapt ahigh frequency
series, from aparticular source, to another that islessfrequent and originates
with adifferent source.

Theproblem in adjusting an original low-frequency seriesto onewith ahigh-
frequency can beresolved with amethod that somehow minimizesthedistortion
of theoriginal seriesand satisfiesthe condition which stipul atesthat the sum of
themonthly valuesmust be equal to the quarterly total. For example, inthecase
of GDP, the sum of the monthly GDP estimated during a quarter should be
equal to the quarterly figurereported by DANE.

One possible consideration would be to minimize the sum of the differences
between the successive months, with the restriction that, for each quarter, the
sum of themonths should be equal to that of the quarter.

Formally speaking, if we have nyears, we want to choosethe x that minimizes
thefollowing expression:

(2 min g_nz (X - %)
"~ sa
$2k
® a x=tk=12..n)

i=12k-11

Here, x; representsthe monthly observation and tk, thetotal for quarter k.

Asistraditional, the problem isresolved by using the lagrangian function and
derivationwithrespecttox y and| . Thex arethe monthly valuesthat solve
the problem and satisfy thefollowing first-order condition:

4 (B -J x} _ {0

J 0 I t
Here, xisthevector of 12n elements, | isthevector of nlagrangians, t isthe
vector of ntotal quartersand Oisazero matrix of dimensionn” n.

The J matrix, of dimensionn” 12n, for n=2, isprovided by:

G J= 111111111111000000000000
ooooo00000O00O0O0O111I1I1I1111111



CREDIT RISK: A COMPANY

ACCOUNT-BASED ANALYSIS
I

Juan Pablo Arango
Nancy Zamudio
Inés Orozco

INTRODUCTION

Bankruptcy isathreet tofinancial stability, if acompany failsto meet itsfinancia
obligations. Obvioudly, therisk tofinancia stability increaseswith the number
of liquidated corporationsand the size of the debt each hasacquired. Moreover,
in a scenario characterized by a significant number of liquidations, other
corporations might experience financial difficulties that place additional
pressure on thefinancial system. In these circumstances, there are obvious
systemic risksthat can lead to financial crisisand itsusual consequences.

The extent of the potential risk tofinancia stability that comesfrom business
failure depends on the likelihood of bankruptcy and the size of the debt at
potential risk of default. This paper pretendsto assessthe various aggregate
riskstofinancial stability. It uses company account datato construct amodel
for gauging the risksto financial stability posed by the corporate sector in
Colombia. The objectiveisto analyzerisks at the company level and their
distribution.

Although some studies have been done on the reasonsfor insolvency in the
Colombian corporate sector (Martinez, 2003), thefindings of theseworksare
clearly limited because of thetime horizon, which rulesout the possibility of
including theimpact of macroeconomic variables.

Thisarticleovercomesthe difficultiesfound in previousworkswith respect to
methodol ogy and the data used to estimate the likelihood of bankruptcy. The
exercise is based on a probit model for panel data (unbalanced). The panel
includes an average of 8,481 corporations during the 1995-2004 period, with

The authors work for the Financial Stability Department of the Monetary and Reserves Division
a Banco de la Republica. The opinions expressed herein are their own and imply no commitment
on the part of Banco de la Republica or its Board of Governors. Diego Véasquez's comments and
technical support were much appreciated.

79



LIQUIDATED CORPORATIONS

Trereenraac)

25

2.0

0.5

(R0

Source: Superintendency of Corporations.
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annual intervals. Specific variables of the corporations and the sectorswere
included in the panel, which was controlled, in turn, by macroeconomic varia-
bles.

Our study concentrates on the determinants of businessfailure. However, its
primary objectiveisto construct amode to estimatethelikelihood of acompany
going bankrupt, asagood way to assesstherisksto financia stability. The
findingsarenot substantially different from those of other international studies
concerning the reasonswhy businessesfail (Bunn and Redwood, 2003 and
Lennox, 1999).

Profitability and size appear to have anegative effect on the likelihood of
bankruptcy, while the effect of financial leverageispositive. Also, thefact
that a firm has foreign capital was found to have an additional impact.
Ultimately, the results showed a negative rel ationship between the likelihood
of corporate bankruptcy and improved macroeconomic conditions, even
subsequent to control for individual characteristicsat the company level.

Inthisstudy, we used estimates of thelikelihood of bankruptcy to understand
the distribution and concentration of the debt at risk of default. The goal was
to identify wheretherisksare greatest. According to thefindings, the debt at
risk of default isconcentrated in arelatively small number of corporations.
However, they are not necessarily those with the highest likelihood of
bankruptcy. This concentration underscores the importance of carefully
monitoring firmswith the highest risk of default. Onthe other hand, businesses
that aremost likely to fail are generally small and, asaresult, carry no large
debtson their books.

l. STYLIZED FACTS

Thecrisisin Colombiaat the end of the ninetieswas
characterized, among many factors, by heavy
corporate borrowing and reduced output. Asaresult,

1995 [9hG 1997

company balance sheetsin thereal sector showed a
lossof incomeand profits. Thisdump during and after
the crisis, coupled with the loss of accessto credit
markets, forced many corporationsto liquidate. As
illustrated in Graph 1, the number of business that
failed during the period prior to the crisisrose sharply
asof 1997. Thismay have sounded the alarm several
yearsbeforetherecession.

1993 1999 2000 2001 20020 2003 2004 Law 550 was passed in December 1999 to respond

tothecrissand to hel p businessesrecover. It reduced



the number of liquidated corporations considerably, largely because of the
advantages that come with adhering to restructuring agreements of this
type and to the termsthat can be reached with creditorsto pay off debts'.
It should be noted that 2004, thefinal year of the period in question, saw the
lowest percentage of liquidated corporations: just 25 (0.3%) of the 9,394
firmsincluded in the exercises on debt at risk of default.

During each year of the 1995-2004 period, the liquidated corporationsfaced
avery different situation than those that survived. The return on assets
remained at around 3.5% for the corporationsthat survived, but was negative
for thosethat did not? (Graph 2).

Thefailed businesses had lessliquidity than the survivors. Thisisconsistent

with the idea that liquidated corporations

experienced amajor increasein liabilities, probably
short-term. As aresult, liquidity was reduced to
75%, on average, for the liquidated corporations,
asopposed to 135% for the corporationsthat stayed (Prerecocage)
in business. 100

RETURN ON ASSETS

00

Because of the sharp risein corporate obligations

tothefinancial system, coupled with ashortfall in B T
cash flow, the failed businesses stopped paying 200 -
their debts. Thisforced them into agreementswith
creditorsto avoid bankruptcy and, after thecrisis,
into rescheduling agreements consistent with Law 400 ¢
550. However, many of thesefirmsdid not survive o
and Wereforced, by |aN, to ||qu| date. Asshownin 19951996 1957 S9N 1999 2000 201 2002 2003 2004
Graph 3, theindebtednessindicators (debt/equity el e

ratios) of theliquidated corporations averaged 51% Source: The Superintendency of Corporations and Securties Superintendency.

for the entire period; the highest ratio wasin 2000
(170%).

-0 -

Thisincrease in borrowing by corporations that INDEBTEDNESS
eventually failed can be explained by the growth
inthe domestic debt. When separating the domestic
debt from the external debt, we found the debt to 1600 -
foreign lenders accounted for 7.4% of the assets
of these businesses. The domestic debt accounted 1200
for amuch higher proportion: over 100% in 2000
and nearly 80% in 2004. R0

Trereenraae)

400 -

.0

3 i 1995 1996 1997 199%  199% 2000 2001 2002 2003 2004
1 GoOmez and Zamudio (2004).

2 The indicators for the liquidated corporations pertain to the
data on corporaIions that went bankrupt each year. Source: The Superintendency of Corporations and the Securities Superintendency.

—Survived e [RETRHEEN]
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In short, the situation facing the corporationsthat liquidated was one of high
indebtedness and negative profitability. A look at the way the indebtedness
indicator isdistributed confirmsthis. On average, 23% of the corporationswere
not in debt and 39% had an indebtednessindicator somewhere between 5%
and 30%. According to thedistribution of return on assets, 35% of the corporations
in Colombiashowed anegative profit, on average, and 23% registered profitability
inexcess of 10%.

Il. DATA AND METHODOLOGY

Theempirical model selected for thisstudy closely follows Bunn and Redwood
(2003). Theavailableinformation® constitutes aunbal anced panel for aten-
year period with 16,301 individuals. Theinformationisannual. To calculatethe
likelihood of businessfailure, aprobit modd with random effectswas estimated
for thepand data. Specific variablesfor corporationsand sectorswereincluded,
aswere macroeconomic variables.

Profitability was one of the microeconomic variablesmonitored, assuming the
lesser the profitability the greater on thelikelihood of corporate bankruptcy.
Indebtedness, liquidity and foreigninvestment indicatorswereincluded aswell .4
To capturethe possibleeffect of belongingto aparticular sector of theeconomy,
dummy variables were constructed for each of the leading sectors, and real
annual GDP growth was used asanindicator of economic activity.

Thefollowing isthe estimated mode!:
Liquidation, = f (Company var , dummy sector, , DGDP)

Here, Liquidation, isadummy variableequal to 1, if company i wasliquidated
during period t. The Company var  include the microeconomic variables
described earlier, which are specific to each company during each time period.
Thedummy sector isaset of dummy variablesequal to 1, if company i belongs
to sector j, and O if otherwise.

I11. THE RESULTS

Table 1 containstheresult of the estimate. Asexpected, the corporationswith
negative profitability indicators, asopposed to indicators above 10%, havea
positive coefficient. Thisdenotesagreater likelihood of expected bankruptcy.

8 Thedata used in this study coincide with what the corporations reported to the Superintendencies
of Corporations and Securities.

4 See Attachment A for details on the variables used in this study.



Thedummy profitability coefficient (between 0% and 10%) alsoispositive.
Both coefficientsare significant.

According to theindebtednessindicators (debt/equity ratios), the higher the
domestic and externa debt, the greater thelikelihood that corporationswill go
bankrupt. However, the coefficient of the external borrowing variableisnot
significant. Alsoincludedintheestimateisan interaction variablethat captures
the effect of negative profitability and indebtedness over 20%. Thisinteraction
term ispositiveand significant.

Theliquidity indicator isnot Statistically different from zero, nor isit significant.
Thisisdueprimarily toitsstability for most of the corporationsduring the period
inquestion. Therefore, itisnot considered afundamental determinant intheir
liquidation. Although thisindicator for theliquidated corporationswaswell below
what it wasfor the survivors, itsdeclinewas not considerable.

Thesizeindicator coefficient also met our expectationsand issignificant. It
showsthelargest corporationsarelesslikely to go bankrupt than the smallest.

TABLE 1

PROBIT WITH RANDOM EFFECTS

Liquidation Coefficient Standard Error
D Profitability 1 0.556 0.06031
D Profitability 4 0.137 - 0.06149
Domestic indebtedness/assets 0.035 0.01292
External indebtedness/assets 0.056 0.04407
D Profitability and indebtedness 0.437 0.03642
Liquidity 0.000 0.00000
Sze -0.081 0.00740
D Foreign investment -0.069 0.04979
D Profitability and foreign investment -0.195 - 0.10736
D Agriculture -0.213 0.06064
D Mining 0.065 0.11286
D Construction -0.038 0.04862
D Commerce 0.004 0.04027
D Services -0.252 0.04665
D Transport and communication -0.314 0.08728
D GDP -0.063 0.00477
Constant -1.472 0.12837
Observations 84808
Individuals 16301
Log likelihood -3829.2285
Wald chi2(16) 1048.49
Prob > chi2 0
Insig2u -14
Sigma_u 0.0009119

* 90% significant

** 95% significant

*** 99% significant

Source: Calculations done by the authors.
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Two variableswereincluded to determine the effect that foreign investment
has onacompany. Onewasadummy variableequal to 1, if morethan 10% of
company i is comprised of foreign capital® and O if not. The other was an
interaction termthat correlatestwo factors: negative profitability and being a
foreign branch. The first variable shows the expected indicator, but is not
significant. Theinteraction termissignificant and shows the combination of
negative profitability (which would imply greater estimated likelihood of
bankruptcy) and being a branch (less estimated likelihood of bankruptcy)
trandatesinto lesslikelihood of bankruptcy. This suggeststhat head offices
support their brancheswhen they areintrouble.

Mining and commercearetheonly major economic sectorswherethelikelihood
of businessfailureisgreater compared to corporationsin theindustrial sector.
However, the coefficientsfor these variablesare not statistically significant.
Ontheother hand, the expected likelihood of bankruptcy islessfor corporations
intheagricultural, service and transportation, and communication sectorsthan
for corporationsin theindustrial sector. Thesampleof corporationsusedinthis
study ishiased towardstheindustrial sector; during the periodin question, it
accounted for 26% of thetotal corporations, on average.

Finally, theindicator of economic activity showsthelikelihood of expected
bankruptcy islesswhen economic conditions are better.

1V. DOMESTIC DEBT AT RISK AND IMPLICATIONS
FOR FINANCIAL STABILITY

The purpose of this exercise is to determine the credit risk to the financial
system posed by thecommercid portfolio. Theideaisto calculatethe domestic
debt at risk inthe private corporate sector asaproxy for the possiblelossesthe
system could face, given thelikelihood of company bankruptcy and assuming
that none of theportfolio isrecovered.

A. Domestic Debt at Risk of Default

After using the exercise described in the previous section to estimate the
likelihood of bankruptcy, the domestic debt at risk of default (DDR) was
calculated for each year, by sector and size, for thetotal sample. Theex ante

DDR 6 iscdculated as:

N ,
DDR = a pg domestic debt,,
i=1

5 This percentage was determined pursuant to the international standard on balance of payments.

6  The ex ante debt at risk is the potential loss to the financial system, given the likelihood of
corpany bankruptcy and assuming the system recovers none of the portfoio.



Here, pq, isthelikelihood of bankruptcy predicted by

the estimate for each company. Thedomestic debt.
. , . PERCENTAGE OF LIQUIDATED CORPORATIONS
iseach company sdomestic debt. AND ESTIMATED LIKELIHOOD OF BANKRUPTCY

(Trercentage)

Theex post DDR? iscalculated inasimilar way:

15

g .
DDR ex post,= a Liquidation,” domestic debt , 2
i=1

Here, Liquidation isequal to 1, if company i went
bankrupt in periodt.
0.5

Our analysisincluded only the domestic debt at risk
and not the external debt, astheformer representsa o )
d' d h f . al Al h h w45 1496 w97 1998 109 2000 2001 202 2003 2004

IreCt anger tO t e TInancl Wgern. t Oug . Pevoentuge ol | iguididions —— Estiinales] Likelihood af Bunkrupley
corporationswith foreign loanscan posearisk inthe
event of devaluation, they are not of interest tothis

exercise

EX ANTE AND Ex PosT DDR

Source: Superintendency of Corporations. Calculations by Banco de la Republica.

B . T he ReSU“ZS (Billions of Pesos)
300

A review of the corporations that actually went
bankrupt during 1995-2004 showsthe least number
of liquidationsoccurred during thefinal year of that o
period. The most occurred during the crisis.
Interestingly, theexpansonin theseliquidationsbegan
in 1997, two yearsbeforetherecession (Graph 4).

100

The exercise shows the estimated likelihood of

bankruptcy waslowest in 2004 and highest in 1999. 1995 1996 1997 19B8 1999 2000 2001 2002 2003 2001
The sectors with the lowest average likelihood of BvdawDDR e Ex Post DR
bankruptcy were transport/communications and Source: Calculations by Banco de la Repblica

services. Those with the highest likelihood were
construction and mining. However, despitelesslikelihood of bankruptcy inthe
construction sector, it till had the highest indicator for the period analyzed.

Giventheforegoing, thetendency intheex ante DDR wassimilar tothetendency
inthelikelihood of bankruptcy (Graph 5). In 2004, the ex ante DDR for the
corporations in total was equal to approximately 0.2%? of the commercial
portfolio of the 5,000 largest privatedebtors®.

7 Theex post debt is the loss actually incurred by the financial system if none of the portfolio is
recovered.

8  Thisis low compared to the percentage of commercial portfolio reserves, which was 3.8% at
December 2004.
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When dividing the sample between producers of
tradabl es and nontradables,* ° wefound the ex ante

DDR of both groups behaved similarly to that of the
(Billions of Pesos) corporationsasawhole (Graph 6). Throughout most
of the period in question, the ex ante DDR of the
nontradables producers exceeded that of the
corporationsproducing tradabl es, except in 2001-2002.
Thisisbecause producers of tradables had a much
larger domestic debt in those years, mainly due to
increased borrowing by the mining sector. Inthe other
years, the domestic debt issimilar, but thelikelihood
of bankruptcy among corporations producing
o e nontradablesisgreater.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

EX ANTE DDR FOR TRADABLES AND NONTRADABLES

&0

Gl

40

e A Table 2 contains a breakdown of the ex ante DDR

Source: Calculations done by the atthors. according to the major economic sectors. In 2004,
theindustrial sector accounted for the largest share
of total DDR, whilethe mining and transport sectors
had the smallest. Astothe ex post DDR, thelargest

(E:EARZZET‘:\'E )Ex PosT DDR AS A SHARE OF TOTAL DDR share pertained to the commercial sector, followed

by theindustrial sectors. The mining sector accounted

for the smallest proportion, which wasequal to zero.

2004 Ex Ante DDR Ex Post DDR

Agriculture 5.74 3.75 When dividing the sample by size' ‘we found the

Mining 1.78 0.00 greatest likelihood of bankruptcy during the entire

sy o 1202 period wasconcentrated among thesmall corporations.

Commerce 24.05 62.28 It was the large corporations that showed the least

Tranemort 1.8l Ry likelihood of bankruptcy (Graph 7).

Source: Calculations done by the athors, However, thelarge corporations account for 65% of

thetotal DDR, astheir indebtednessindicators (debt/

equity ratios) are the highest. Because of their low
indebtedness levels (debt/equity ratios), the small

ESTIMATED LIKELIHOOD ACCORDING TO SIZE CorporationS havethe |eaa DDR, even thOUgh the'r

(Peroentagc) estimated likelihood of bankruptcy isgreater (Graph

10 8). Thisconcentration underscorestheimportance of
closaly monitoring corporationsthat havethe highest
DDR levels. They pose the greatest risk to the

0.8

0.6

14
® At December 2004, the commercial portfolio of the 5,000
largest debtors accounted for 72% of this portfolio as a whole.

©  Thisisthe same classification used in the current edition of the
Financial Stability Report, specifically in the section on the
private corporate sector.

0.0

195 1996 1997 1998 1999 2000 2001 2002 2003 2004
= Large Corporations ------ Medinm-sized Corpratinn Small Corporations B The Sarnple was divided as follows: Iarge (the 20% with the
most sales), small (the 20% with the least sales) and medium
Source: Calculations done by the authors. (the remaini ng 60%).
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financia system in the event of shocks that could
affect thesefirmsin particular.

V. CONCLUSIONS

Our study overcomesthedifficultiesencountered with
previousworksin terms of methodol ogy and the set
of data used to estimate the likelihood of business
falureand itsimplicationsfor financia stability. The
large corporations account for the major share of the
domestic debt at risk of default, while the small
corporations, with their lower indebtedness levels
(debt/equity ratios), aremorelikely to go bankrupt.
Necessary effortsto monitor the private corporate
sector can betargeted with thisin mind.

DDR BY SIZE AS A SHARE OF TOTAL DDR

(TPercentawe)

RUAY)

608

404

00
1995 1996 1997 199%  199% 2000 2001 2002 2002 2001

| Larpe Corparations Meslium-sized Corpiratinng E sman Corporations

Source: Calculations done by the authors.

Today, thelikelihood of businessfailurein the private corporate sector isclose
tothelevelsobservedin 1995 (thelowest inthecycle). Thisfact, coupled with
abetter-quality commercial portfolio and less corporate borrowing from the
financial system, meansthe credit risk posed by the commercia portfolioisnot

alatent threat to the stability of thefinancial system.
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APPENDIX

° Regression variable:

. Profitability = Operational earnings/assets
J Sze=Ln(Sales)

. Liquidity = Current assets/Current
Liabilities

° Indebtedness = Financial liabilities/Assets

. Foreign investment = More than 10%
foreign capital (only branches)
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ESTIMATE OF CAPITAL REQUIREMENTS

ACCORDING TO MARKET RISK
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INTRODUCTION

Entities and regulators alike are becoming more interested in measuring
and the market risk (MR) associated with the trading book*, given the
growing share of investments comprising thefinancial system’ sassets. The
Office of the Superintendencia Bancaria (Banking Superintendency)? in
Colombiatook aninitial stepinthisdirectionin January 2002 when it set
capital requirementsbased on MR. Nevertheless, thisLaw has come under
fire lately, particularly concerning the suitability of the method used to
measure and hedge exposure properly.

In thisrespect, the objective of the present articleisto present the results
of MR estimates based on alternative methodsfor comparing and eval uating
the usefulness of current requirements. The cal cul ations presented herein
refer to the standard model proposed by the Basel Committee and to the
value-at-risk (VaR) modelsincluded in both the historic simulation method
and the variance and covariance-based technique (EWMA approach)
proposed by RiskMetrics.

I. METHODS FOR CALCULATING VALUE-AT-RISK

Theconcept of val ue-at-risk playsafundamentd roleinal the methods presented
inthisarticle, aswell asin current regulation. Thismeasure of risk isan attempt

Members of the Financial Stability, Operations and Market Development Departments and the
Econometric Unit. The opinions expressed herein are solely those of the authors and imply no
commitment on the part of Banco de la Republica or its Board of Directors.

1 The trading book is the portfolio of positions maintained by the bank to derive benefits from
their short-term purchase and sale.

2 Now part of the Superintendencia Financiera.




to summarize, in asingle number, thetotal exposure of an entity’ sportfolio to
changesin market variables. Specificaly, VaR isan estimate of lossthat will
not be exceeded, given a particular time horizon and confidence level. The
main differences between the approaches outlined herein are rooted in the
positions used, the market variablesregarded as having an effect on portfolio
value, theway shocksto these variablesare cal culated, and whether or not the
correlations between the variousrisk factors are considered or omitted.

A. Dataand Assumptions

For the following exercises, following the recommendations of the Basel
Committee on Banking Supervision, the market risk associated with interest
rate and stock holdingsonly takeinto account thetrading book. On the other
hand, those associated with the exchangerateinclude thetotal net positionheld
inbalance.

For the calculationsin this paper, the trading book is comprised of the sum of
negotiableinvestments, invesmentsavailablefor sde® and the repurchaserights
on said investments. Asto the stock positions, the aforementioned groupsare
taken into account only in the case of stock-market assets. Equity securities
and those not listed on the stock market are not included.

Dueto alack of detailed information on theinvestment portfolioin securities
issued by the private sector or by public entitiesother than the national govern-
ment, the cal cul ations presented herein only include positionsin fixed-rate
treasury bondsin pesos (TES) and TES UVR*. The same appliesto interest
rate options and derivatives (SWAPS and FRA). Hence, cal culations do not
includethe capital chargesapplied to these positionsin thetrading book. The
percentage of trading-book TESasashare of total TESinthefinancid system’'s
portfolioisused to scalethe actual capital requirement, sincetheinformation
that isavail able doesnot allow for abreakdown between securitiesin thetrading
book and thosein the banking book (investmentsto maturity).

Detailson thefeatures (residual maturity, coupon rate, etc.) of the securities
comprising thefinancial system’ sportfolio were obtained from the Deposito
Central de Valores(DCV). The spot curvesused for their valuation are from
the Bolsade Va oresde Colombia (BVC). Finally, net positionsin dollarsand
stock come from the market-risk format currently submitted to the Banking
Superintendency. In al the aforementioned cases, the positionsrefer to credit
entities(commercia banks, commercia finance corporations and investment
banks).

8 These positions are included because they are valued at market prices.
4 These positions account for 66% of the total trading book.
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The seriesused to cal cul ate the shocks cover the period from April 19, 2003 to
November 4, 2005, with adaily interval (working daysonly), and contemplate
at least two extreme scenarios of major importance: April 2004 and March
2005°. Theactua portfolio at November 4, 2005 istaken into account aswell®.

B. TheMethod Currently Used by the Superintendencia
Bancaria de Colombia

Assuggestedin A Proposal for Modifying the SBC Method to Gauge Market
Risk’, the current method cal cul atesthis measurement on the expected maximum
variation of therisk factor multiplied by itsduration and by the net present value
of the exposed amount.

VaR = DFactor, Dur, PVMexposed

Where, VaR isthe value-at-risk of the position exposed to factor i (individual
VaR). Fifteenrisk factors are used and the portfolio includes both the trading
book and the banking book (even with respect to thefactorsrelated to interest
rates and stock-market risk, in contrast to the Basel proposal).

Maximum variations are calculated for a period of 10 days and one year,
depending on the classification of positionsbetween negotiableinvestments (10
days), investmentsavailablefor sale (oneyear) and to maturity (oneyear).

TheVaR calculation is the sum of matrices of the individual VaR positions,
taking into account the correl ation matrix of theform:

VaR= OV A%/

Here, V isthe vector of individual VaR positions and & isthe positive semi-
defined correlation matrix of the risk factors. The capital requirements are
shownin Table 1, based on the credit institutions’ portfolio asof October 31
2005.

5 In April 2004, the interest rates on TES maturing in January 2012, April 2012 and February
2009 rose by around 250 basis points, followed by another increase of approximately 100 bp in
March 2005.

&  The foreign-currency and stock positions are those reported on October 31, 2005.
7 Superintendencia Bancaria (2005).



TABLE 1

CAPITAL REQUIREMENTS FOR MARKET RISK
CURRENT CBS METHOD
(BILLIONS OF PEsos) OCTOBER 2005

VaR by Risk Factor Total VaR (*)
DTF -555 Capital Requirement 870.2
Repo -0.3
Interbank 0
Real interest rate 46.6
Libor 57
Interest rate on consumer credit 289.4
Money Market -0.5
TES 704.5
RUV 339.1
TCRM 7.2
Euro 0.7
Yen -0.1
IGBC 322.3
FCO 14.1
Dow Jones -

(*) Does not equal the sum of the individual factors, as these do not take correlations into account.
Source: Superintendencia Bancaria value-at-risk form.

C. TheStandard Basel Method

The Committee on Banking Supervisionincluded MR in the ca culation of capi-
tal requirementsto financial ingtitutionswith the 1996 amendment to the Capitdl
Accordinitialy signedin 19882 . The suggested approach includes astandard
modd for thebanking aLthority, aswell asthepossihility of ingtitutionsdeveloping
their owninternal models, which would require prior approva from the banking
authority.

The standard method proposes amodul e approach that includesfour different
typesof MR which affect bank balance sheets: interest risk, stock market risk,
exchange rate risk and commoditiesrisk. The capital requirements cal culated
for the first three modules are listed in Table 2 and include only the portion
pertaining to generd risk®.

TABLE 2

CAPITAL REQUIREMENTS FOR MARKET RISK
THE BASEL METHOD
(BILLIONS OF PESOs) MAXIMUM SHoOCK (100%)

8  Amendment to the Capital Accord to Incorporate Market
Risk (1996). Several later modifications include Principles for
the Management of Interest Rate Risk (1997) and Amendment ] ]
to the Capital Accord to Incorporate Market Risk, Updated to 04-Nov-05 Capital Requirement
April 1998 (1998), among others.

. e . Interest rate module 1,298

®  The portion on specific risks was not included due to a lack of
inf . h ities issued b her than th Exchange rate module 23
information on the securities issued by agents other than the Stock market module 196

national government. For the effects of the portfolio Total
considered in this exercise, the specific risks are applicable
only to the stock market module, as explained later. For the
TES positions, the weight factor suggested by Basel is 0%. Source: Calculations by the authors.

1,516
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1. Interest Rate Module

To calculatethe MR associated with changesin theinterest rate, the standard
methodol ogy suggeststhat positionsin securities be assigned to the 13 time
bandsillustrated in Table 3, depending on their residua maturity. Contrary to
the Basel Committee’ s suggestion, in this exercise, as stipulated in Chile's
regulations, the principal and the coupons are assigned independently, and the
registered amounts pertain to the face value of each'®.

Oncethe net exposure has been determined for each band, it ismultiplied by
aweight factor that reflects the change in the current net value of a peso
payable at the mid-point in the band, given occurrence of the maximum
expected shock.

Theweight factor of the band with mid-point t (in number of years) isdefined
as

Al 1 1 1 1
Wegt =5 | | (T ry “@+r + oy T\@+r. Dy @y

Here, thefirst term represents the changein the current val ue of aone-peso
flow midway through the band, given anincrease of Dr inthe spot ratefor this
maturity (r,). Thesecond representsthe changein current val ue, given adecli-
neof the same magnitude.

Asproposed in Chil€ sregulationt?, the cal culated shocks pertain to monthly
variations (21 working days) in the spot rate for the average of theband. The
maximum shock wasfound for each of the bandsto cal culate the respective
requirements. The decision to use thelargest of the shockswas based on the

©  For this same reason, the zero coupon curve was used to calculate the weights and not the yield
curve, as suggested by the Basel Committee.

4 Central Bank of Chile (2002).

TIME BANDS IN THE BASEL
STANDARD METHOD

Months Years

0-1 1-3 3-6 6-9 1-2 2-3 3-4 4-5 5-7 7-10 10- 15 15-20 20<

Source: BIS (1998).
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congtraintsimpaosed by the sampl€ scoverage, which
considers aperiod of low volatility and declinein
interest rates. In particular, not including the August
2002 stress scenario! 2 may mean the shocks used
and, therefore, the capital requirements are
underestimated. Thisexercise givesusthe respecti-
vecapital requirement associated withfixed-rate TES
and TESUVR.

However, because the portfolio information made
availableby theDCV doesnot alow for abreakdown
between securitiesin the trading book and thosein
the banking book, capital requirementsarescaled by
the percentage of the former (fixed-rate TES) asa
share of thetotal 13(Table4).

1.  Exchange Rate Module

Information from the MR form filed to the Superin-
tendencia Bancaria was used to obtain the net
positions in each of the currencies analyzed. The
capita requirement wasthen calculated by multiplying
the weight factor (8%) by the greatest exposure
between the sum of net asset positionsand the sum
of net liability positions. The resulting charge is
approximately $23 billion (Table5).

2. Stock Market Module

CAPITAL REQUIREMENTS FOR MARKET RISK

BASEL STANDARD METHOD
INTEREST RISK MODULE
MAXIMUM SHOCK (100%)

04-Nov-05 Capital Requirement
Fixed-rate TES 1,050
TES UVR 247
Interest rate module 1,298
Source: Calculations by the authors.
TABLE 5

CAPITAL REQUIREMENT FOR MARKET RISK

EXCHANGE MODULE
BASEL STANDARD METHOD

(BILLIONS OF PESOS) OCTOBER 31, 2005

Net Position Value

U.S. dollar
Japanese yen
Pound sterling
Venezuelan bolivar
Canadian dollar
Swissfranc

Euro

Swedish kroner
Danish kroner

Largest net position

Weight factor (percentage)

Capital requirement

296.3
(1.2)
(23.9)

286.4
8.0
22.9

Source: Value-at-risk form used by the Banking Superintendency. Calculations by the authors.

Theinformation from the MR form filed with the SuperintendenciaBancaria
was used to obtain the net position exposed to stock market risk. However,
investments classified as non-stock market shares and investments were not
included, nor were equity securities. These positionswere multiplied by the
relevant weight factor (8%) to calculate the capital requirement. The result
was $195.6 hillion. Thisrequirement includes only the chargesfor general risk,
since specificrisk isnot employed in other countrieswherethismethod isused
(e.g. Chile). If applied, thisrequirement would represent an additional 8% of

regulatory capital (Table6).

2 The rates on TES maturing in January 2012, April 2012 and February 2009 increased by about
500 bp between the minimum and maximum rates registered in the July-August 2002 period.

B This information is from the MR forms filed monthly with the Superintendencia Bancaria. For
October 2005, they pertain to 89% and 82% for fixed-rate TES and UVR's, respectively.
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D. VaR Accordingto Riskmetrics

For theinternal models, the Basel Committee suggestsasimilar method to the
one proposed by RiskMetrics! 4. This methodology is based on theideathat
financid indtitutions' portfolio can be separated (mapped) through aset of sSmpler
instrumentsthat areexposed to asinglerisk factor. Inthe case of interest-rate-
exposed positions, each of the flows associated with the security is treated
independently. For example, afixed-rate bond with one-year residual maturity
and semiannua couponsisseparated into three securities: onefor each coupon
and onefor the principal. Each of theseflowsisassigned apositioninoneor
more of the vertexes suggested by RiskMetrics'® (Table7).

CAPITAL REQUIREMENTS FOR MARKET RISK
STOCK MARKET

RISK MODULE

(BILLIONS OF PEsos) OCTOBER 31, 2005

Net Position Value

Negotiable investments 344.4
Investments available for sale 2,100.7
Weight factor 8.0
Capital requirement (%) 195.6

Source: Value-at-risk form used by the Superintendencia Bancaria. Calculations by the authors.

VERTEXES USED IN THE EXERCISE

Months Year s

01 3 6 91 2 3 4 56 7 8 910

Source: RiskMetrics technical document.

RISKMETRICS CASH FLOw MAPPING

Aclual cash Dow

»

R
T T RiskMelries cusly How
9 Munlhs 12

Source: RiskMetrics technical document.
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Unlesstheresidua maturity concursexactly with one
of thevertexes, assigning acash flow impliesdividing
it between thetwo closest vertexes. For example, a
TESwitharesidud maturity of 10 monthsisdistributed
between two positions: onewith nine monthsresidual
maturity and another with twelve months residual
maturity (Figure 1).

Thevalue of aportfolio that iscomprised solely of
fixed-rate instruments and broken down as
described earlier would be alinear function of 14
risk factors (i.e. daily percentage changesin the
current value of one peso at each vertex!®).
Because the following exercise has two
independent mappings, onefor thefixed-rate TES
positions and another for the TESUVR, thereare
28risk factorsfor TES positions. In addition, the
implicit risk in stock and foreign-currency positions
is considered by contemplating two other risk
factors: the Colombian Stock Exchange General
Index (IGBC) and the representative market
exchange rate (TRM). In other words, 30 risk
factors are used to calculate the MR of credit
ingtitutions' portfolio.

¥ J. P. Morgan (1996). RiskMetrics Technical Document.

B The vertexes for the exercise in question are different from
those suggested by RiskMetrics. For example, the longest vertex
is 10 years, as opposed to the maximum 30 years with the J.P.
Morgan method. This selection is justified by the fact that
there are no securities with a residual maturity of more than 15
years and the reduced size of the spot-rate sample for maturities
beyond 10 years.

B The spot rate for each vertex can be used to estimate a series
of prices to find the percentage variations.



Sincetheassumptionisthat returnswill bedistributed normally and the expected
changein pricesis zero, the VaR of the position exposed to factori (VaR) is
cal culated asthe outcome between the expected maximum shock (2.33* s, for
a99% confidencelevel) and the exposureto that factor:

VaR = 2.33 xs, 3Position,

The model used to estimates, isan EWMA*’, where the assumption isthat
thevariancesfollow adatagenerating process described by:

2 = 2 2
S i,n_I S i,n—l-l-(:l'_I )ui,n-l

Here, s ;  isthevolatility estimated for factori onday n,u, ., isthemost recent
percentage changein the price, and| isaconstant between zero and onet®
(exponential run-downfactor). Theinitial valueof thisrecursiveformula, s, is
the simpleaverage of the actual percentage changes observed in prices.

A subsequent step resultsin an estimate of the matrix of correl ations between
thereturnson diversefactors(a). Thisisdoneto consider the effects of the
hedging result from diversification possibilities provided by assetswith different
characteristics. In thiscase, an EWMA model also was used to calculate the
respective covariancest®.

Consequently, for the total portfolio, the daily 99% VaR is calculated as:

VaR portfolio = OvaRFé >\/a'l:\)(F
Where, VaR_ isthe vector containing the VaR . Following the suggestion of the
Basel Committee, capital requirementsare calculated as:

RK =3 VaR 10.

portfolio
Theresults of the exercise donefor the credit institutions’ trading book
portfolio at November 4, 2005 can be found in
Table 8.

CAPITAL REQUIREMENTS FOR RISKMETRICS
MARKET RISK

(BILLIONS OF PESOS)

Nov. 4, 2005

T See Hull, J. (2000) for a more detailed explanation.

B Higher values of mean the estimated volatility responds
little to new information provided by recent daily shocks.

) . . . 1-day 99% VaR 144
®  The covariances are calculated using Cov(i, ), =1 Cov(i, ), + 10-dagy 990;) VaR 456
T-Du U oo The correlation matrix can be estimated Capital requirement 1.368

using these along with the variances.

Source: Calculations by the authors.
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E. VaRbyHistoric Simulation

Historic simulation is another way to measure VaR. It uses data on the
past to predict what could occur in the future?®. Like the other alternatives
for estimating VaR, the first step is to select the time horizon for the
calculations, the confidence level, therisk factors that might affect the
portfolio, and the quantity of dataavailable on these variables. The number
of scenariosthat can be generated will depend on the length of the series
obtained.

If, for example, there are 501 daily figures (from day 0 to 500) for each
variable, 500 different scenarios (from 1 to 500) can be calculated for
what can occur between today and tomorrow. Scenario 1 is where the
percentage changes for all the variables (on the last day) are equal to
those observed on day 1 of our historical series. Inthe second scenario,
all the changes are equal to those on day 2, and so on until day 500.
Formally speaking, what we have is the following: v is defined as the
value of amarket variable on day i, and supposing it ison day m(which
represents the last day for which information is available, for example,
day 500). Thei scenario assumes that the value of the market variable
tomorrow (day 501) will be:

vm(vi / vi_l)

Thus, 500 possible changes in percentage are obtained for each of the
variables on day 500, which constitutes the possible scenarios for day
501. With each of these scenarios, the resulting portfolio value at the new
pricesis calculated and compared with the portfolio value today, so asto
arrive at the expected valuation loss (gain). By thisway adistribution of
daily changesin portfolio value is generated. These changesin value are
arranged in order, from the largest to the smallest loss, to select the first
percentile, which constitutesthe VaR of one day at 99%. ThisVaR isthen
scaled by ON to obtain the VaR at N days and multiplied by afactor of 3
to determinethe capital requirements.

In our specific case, we have 618 observations (617 possible price scenarios),
30 risk factors and a VaR at 10 days with a 99%

confidencelevel. Theresultsare presented in Table
CAPITAL REQUIREMENTS ACCORDING TO MARKET RISK 0. They show the maximum calcul ated loss and the

HISTORICAL SIMULATION
(BILLIONS OF PESOS)
Nov. 4, 2005

capital requirementsobtained from percentile 1, after
considering thefixed-rate TES and UVR positions,
aswell asthosein foreign currency and stocks.

Maximum loss
1-day VaR
10-day VaR

Capital Requirement

387
146
463
1,388

Source: Calculations by the authors.
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Il. VERIFYING GOODNESS OF FIT
A. Back Testing: the RiskMetrics Model

Regardless of the method used to estimate the VaR, an important
goodness of fit test for the model iswhat we call back testing. It implies
verifying how well the VaR estimates might have performed in the
past. Let us suppose a daily VaR at 99% confidence is cal cul ated.
Back testing would imply seeing how many timesthe loss for one day
exceeded the VaR calculated for that day. If this occurs on
approximately 1% of the days, we can reasonably assume the method
isadequate.

For thisexercise, it isindispensable to isolate the effect of the actual
price. For this purpose, aproxy of the final quantities are obtained by
dividing the value of the positions by that price. The value of this portfolio
is calculated with the observed prices at each pointintime, and also a
vector that contains, in each position, the valuation |oss (gain) between
two consecutive days, can be constructed.

To do the back testing exercise, the values of the parameters that
minimize the mean quadratic error (k = 107, | = 0.94, tolerance =
0.0001) in the conditional variance estimate based on the EWMA
method are set. A moving window with 107 observationsis defined,
based on the value of parameter k, and the RiskM etrics methodol ogy
isapplied for each window. Once all the information is supplied for
each simulation, a projection of the variance-covariance and correlation
matrix isobtained. It isused to cal culate the val ue of the shocks and,
therefore, the positions at risk, in order to obtain the daily value of the
VaR in each simulation. This constitutes the

capital requirement for each of the 510
replications.

RISKMETRICS BACK TESTING MODEL
(BILLIONS OF PESOS)

Thecapita requirementsare compared to the changes
inportfolio valuedueto pricevariations. Formally

) Simulation Change in 1-day VaR
speaking, the occurrences of : No. Portfolio Value
128 187 180
P.-P uantities) 3 VaR,_ 99% 130 368 183
(PP Q ) tally 142 481 199
) 143 275 208
must be recorded to determine the percentage of 359 246 184
coverage against portfolio val uation losses, based on o e e
this method. As illustrated in Table 10, the 491 261 117
requirementsobtained with the RiskMetricstechnicue o N e
for VaR calculation cover nearly 98% of the 501 165 121
occurrences. Events not covered (%) 2.2

Source: Calculations by the authors.
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B. Back Testing: Historical Simulation

HISTORICAL SIMULATION BACK TESTING MODEL

(BILLIONS OF PESOS)

An analog exercise was conducted on the historical
simulation procedure. As with back testing of the

Simulation

Events not covered (%)

No.

130
142
143
359

Change in
Portfolio Value

373
489
278
248

RiskMetrics model, a moving window of

1070bservations was used. The valuation loss

005 distribution was ca culated for each of thesewindows,

194 as explained in Part I, Section C herein, to select

2o percentile 1 and to cal cul ate the capital requirements
associated with the mentioned loss? -

1-day VaR

0.8

Source: Calculations by the authors.

o8

The exercise was repeated 510 times and we
calculated the percentage of occurrencesin which
the necessary capital requirement was exceeded by the changethat might have
occurred inthe portfolioif the quantitieswherethe same of the actual portfolio.
Asillugratedin Table 11, therequirementsobtained with the historical Smulation
method for VaR cal culation cover dightly more than 99% of the occurrences.

I1l. CONCLUSIONS

Despitethe preliminary nature of the exercises presented in this article, the
resultsunderscoretheimportance of continuing to develop methodsfor efficiently
measuring and managing the risksto which credit institutions’ portfoliosare
exposed. In this respect, the combined agenda being pursued by the
Superintendency of Financid Ingtitutionsand Banco delaRepuUblicaisastepin
theright direction, by offering aternativesfor adapting the rulesto scenarios
where market risk isbecoming moreand morerelevant.

2 Basicaly, the exercise is identical to the one done earlier, but assumes there are only 107 pieces
of historical data available each day.
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