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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
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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,
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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 (Trerceorage)
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Because of the sharp risein corporate obligations
to thefinancial system, coupled with ashortfall in
cash flow, the failed businesses stopped paying 200 -
their debts. Thisforced them into agreementswith
creditorsto avoid bankruptcy and, after thecrisis,
into rescheduling agreements consi stent with Law A0
550. However, many of thesefirmsdid not survive
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and wereforced, by law, to liquidate. Asshownin
Graph 3, theindebtednessindicators (debt/equity
ratios) of theliquidated corporations averaged 51%
for the entire period; the highest ratio wasin 2000
(170%).

Thisincrease in borrowing by corporations that
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
foreign lenders accounted for 7.4% of the assets
of these businesses. The domestic debt accounted
for amuch higher proportion: over 100% in 2000
and nearly 80% in 2004.

1 GoOmez and Zamudio (2004).

2 The indicators for the liquidated corporations pertain to the
data on corporations that went bankrupt each year.
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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 .
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 Oif otherwise.

I11. THE RESULTS

Table 1 containstheresult of the estimate. Asexpected, the corporationswith
negative profitability indicators, as opposed 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 .
DDRex 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 )
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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.
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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).
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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 groupsbehaved 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
corporations producing 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
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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)
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| 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(Saley)

. Liquidity = Current assets/Current
Liabilities

° Indebtedness = Financial liabilities/Assets

. Foreign investment = More than 10%
foreign capital (only branches)
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