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I. ASSESSING THE APPROPRIATENESS OF MONETARY AND FISCAL POLICIES IN
AN ADVERSE EXTERNAL ENVIRONMENT'

A. Introduction

I. This paper assesses the appropriateness of monetary and fiscal policies in the
context of the current global economic crisis. After five years of high growth led in part by
agro-exporting sectors, the external environment has turned less favorable, with a sharp
decline of export prices and a curtailment of external credit lines. Over the same period,
inflation remained above 5 percent, but hovered around 10 percent in the last two years, fed
in part by supply shocks but possibly also by an overheating of the economy. The decline of
global demand has contributed to a partial reversal of these supply shocks. This combined
with the prospect of a weakening domestic demand, has been lowering inflationary pressures
for 2009.

2. To determine how monetary and fiscal policies should react, one first needs to
ascertain the cyclical position of the economy. This paper updates the assessment of
macroeconomic policies done in Monfort and Santos (2007), covering the output gap, the
monetary stance, and the fiscal stance. It also extends it in a number of dimensions. The
assessment is forward-looking rather than backward-looking. Regarding the calculation of the
output gap, given the importance of the primary sector in the recent economic performance,
we distinguish between total GDP and non-primary sector GDP, using both low- and high-
frequency data. Concerning the assessment and recommendation on monetary policies, the
paper adopts a normative approach, looking at what the monetary authorities would have
done if they had followed different variants of a Taylor rule. Finally, the last section on the
fiscal stance presents a forward looking assessment of fiscal policy, ascertaining whether an
additional fiscal stimulus is needed beyond the current period.

B. Where Does Paraguay Stand in Terms of Business Cycle?

3. This section uses different methodologies to assess the situation of the business
cycle. We use different statistical filters (Hodrick-Prescott, Christiano Fitzgerald) as well as a
production function. Given the importance of the primary sector for the most recent growth
pickup, it also makes sense to distinguish between total and non-primary sector GDP. During
2003-2008, GDP growth has averaged 5.0 percent, in sharp contrast to an average 0.5 percent
decline during 1998-2002 (Figure 1). The improvement in economic performance reflects
better economic management, as well as the boom in primary commodities.’

! Prepared by Montfort Mlachila and Brieuc Monfort.

* Paraguay is the fourth largest soy exporter in the world and a growing meat exporter.
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Figure 1. Paraguay: GDP Growth, Investment, and Output Gap
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4. The contribution of the primary sector to the economy has been uneven and
volatile during the period. Adverse climatic conditions depressed agricultural production
during 2004-06, but the significant investment realized during the period contributed to
record productions in 2007 and 2008 (with agriculture growing at 24 percent in 2007, and
10% percent in 2008). In the same way, the livestock and meat production sector has
registered an annual average growth rate of 9 percent in 2004-2006, before contracting in
2007, and recovering in 2008. Overall, the primary sector has contributed '3 to growth rate of
total GDP during 2003-2008. During 2007-08, its contribution to GDP growth increased to
half. In this context, traditional measures of the business cycle might be biased upward,
confusing the long-lasting effect of a positive terms-of-trade shock, which is currently being
reversed, with a permanent increase of potential growth.

5. Most indicators point to a positive output gap in 2007 and 2008 (Table 1). The
results on total GDP with a Hodrick-Prescott filter suggest a growing positive output gap of
2 percent in 2007, closing in 2008, and shifting to a negative gap of 1'% percent for 2009. The
results are only modified at the margin when using non-agriculture GDP. They suggest a
smaller deviation in 2007, but also a somewhat smaller negative gap for 2009. Other
statistical indicators follow broadly similar trends, but with a cyclicality somewhat muted.
Finally, a production function suggests that the excess output gap continued to increase in
2008, before declining in 2009. In the rest of the paper, we use the output gap derived from
the Hodrick-Prescott filter.

Table 1. Paraguay: Different Measures of Output Gap

Annual data Quarterly data
2006 2007 2008 2009 2006 2007 2008 2009

Total GDP
Statistical filters

Hodrick Prescott 2.0 4.2 15 -0.1 1.6 25 0.0 -1.3

Christiano-Fitzgerald 0.4 0.7 0.2 -0.4 0.3 0.9 -0.2

Baxter and King 1.3 2.3 0.6 -1.5 0.6 14 -0.3
Production function

Productivity at 2.5% -2.3 0.2 1.5 -2.5

Productivity at 2% -1.3 1.7 3.5 -0.1
Non agricultural GDP
Statistical filters

Hodrick Prescott 1.6 3.2 1.0 -0.2 1.2 1.9 -0.1 -1.1

Christiano-Fitzgerald 0.3 0.5 0.1 -0.4 0.0 1.2 -0.3

Baxter and King 1.2 1.5 0.3 -1.5 0.0 0.8 -0.2 ...

Source: Staff estimates.
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C. Assessing Monetary Policy

6. Negative supply shocks and the economic slowdown should continue to exert
downward pressures on inflation. Since December 2008 core inflation has been within the
official target band of the central bank. The negative supply shocks—especially the sharp
decline in international commodity prices—combined with the sharp slowdown of the
economy should put inflation on a firmly declining trend. In these conditions, it would seem
appropriate to continue with the accommodative stance implemented since the summer

of 2008.

7. Earlier research has shown that over the past fifteen years, monetary policy was
guided more by “fear of floating” considerations than by inflation or output gaps.
Monfort and Santos (2007) tried to characterize monetary policy over 1994-2006 by
estimating different Taylor-augmented rules. They found that monetary policy was guided
mainly by “fear of floating” considerations, with a focus on reserve loss and currency
depreciation, rather than on the output gap. They also suggested, however, that at the end of
their sample period, the monetary authorities seem to have been more responsive to
inflationary pressures, but this effect was not captured in the regressions.

8. With the stabilization of the economy since 2003, the focus of monetary policy
seems to have shifted to domestic factors. A quick examination of the data since 2003
suggests indeed that monetary policy has been more responsive to inflation than before
(Figure 2) with the two tightening periods related to upticks in core inflation. By contrast, the
earlier period shows sharp spikes in policy interest rate unrelated to inflation developments.
A number of factors might explain why the focus of monetary policy has shifted from
external to domestic variables over the recent period:

o The economy stabilized around 2003: after a large devaluation following the 2002
Argentinean crisis, the guarant started to appreciate, supported by better domestic and
external fundamentals. The appreciation of the currency helped ensure financial
stability in a highly dollarized economy.

o The Duarte Frutos administration made macroeconomic stability one of its priorities.
This was particularly remarkable concerning fiscal consolidation, where, despite a
high turnover at the Ministry of Finance, consecutive ministers pursued consistently a
prudent fiscal policy, contributing to a declining in the debt to GDP ratio from
72 percent in 2002 to 19 percent in 2008. The authorities’ programs were supported
by two subsequent stand-by arrangements with the IMF (2003-2008).
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Figure 2: Paraguay: Monetary Policy Rules
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o The monetary authorities also implemented steps toward inflation-targeting, although
inflation remained one of the many objectives of monetary policy, and the different
central bank governors have weighted differently these conflicting objectives.’ The
central bank started announcing an end-year target for inflation with a broad band of
+/-2.5 percentage points, first set at 7%z percent in 2003, and thereafter at 5 percent.
Communication on inflation was also increased, with a monthly press briefing on
inflation.

9. To derive some insights about past and future monetary policy, we use ad-hoc
monetary policy rules. Unlike in earlier work, we do not attempt to estimate monetary
policy rules, an effort which might be defeated anyway by the short time span—although
covering two full monetary policy cycles—and the change of emphasis of different central
bank governors. Instead, we try to derive insights from comparing the actual interest rate’
from the interest rate predicted by ad-hoc monetary policy rules. While we do not claim that
these rules would have been optimal for Paraguay, it is reasonable to assume that in the
stabilized post-2003 environment, considerations about inflation and output gap should have
been central to monetary policy decision making. We study four different monetary rules:

o Taylor rule: in the classic Taylor (1993) rule, the nominal interest rate is determined
as the sum of neutral long-term real interest rate and the inflation rate, augmented by
deviations from the inflation objective and the output gap. The coefficient of both the
inflation gap and output gap are assumed to be '% in the original Taylor paper,
although we explore the impact of alternative weights. The rule can be specified as
follows:

r=Ap+p+a (Ap - Ap*) + B (y - y*) (1)
with p the neutral real interest rate, Ap* the inflation objective, and y — y* the output gap.

J Real interest rate rule: this is a specific case of the rule above, with no weights on
the inflation gap and output gap.

o Augmented monetary rules with one lag. In both cases, we augment the baseline
rule by adding a lag interest rate to account for inertia in interest rate:

3 Since 2003, the central bank has had four governors.

* The policy interest rate is given by the weighted average rate on sterilization paper (Letras de Regulacién
Monetaria).
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r=y1(-1) + (1-y) (Ap + p + & (Ap - Ap*) + B (y - y*)) )
with y the lagged coefficient, set at ' for simplicity”.

10. We study the performance of the rule for different target inflation rates. The
target rate of inflation shifted from headline inflation to core inflation in 2008, when large
swings of the volatile components of the headline index eroded the relevance of this index as
a policy objective.’ In addition, since one can consider the world food and energy shocks of
2008 as exogenous, we also present an inflation index excluding food and transport.

11. Results suggest that some form of Taylor rule captures the behavior of monetary
policy rate during the period. Table 2 presents the root mean square error (RMSE) between
the predicted policy rate and the actual rate; a lower RMSE indicates a better fit of the model.
Rules with lagged interest rate perform in general better than rules with only
contemporaneous variables. Thus monetary policy is best captured by a simple real interest
rule with lag. Adding inflation and output gap tend to increase the RMSE, and all the more so
when the reactivity of the central bank to deviation of inflation is increased.” By contrast,
until early 2007, a Taylor rule with a higher response to deviation from the output gap
performs slightly better than a classic Taylor rule. From mid-2007, all models on headline or
core inflation perform worse than earlier. The only exception is a model with inflation target
measured by non-food, non transport inflation, although in these cases adding deviation for
inflation or output tend to worsen the RMSE.

> Monfort and Santos (2006) find an autoregressive coefficient of 0.80 for Paraguay for 1994-2006, but between
0.33 and 0.92 for a sample of other dollarized economies in Latin America.

% Core inflation excludes fruits and vegetables, which represent 5.2 percent of the CPI index. Large variations of
these items led to change of the year-on-year headline inflation rate by as much as 4.5 percentage points, in
November 2007, when inflation decline from 12 percent to 7.4 percent, before declined to 6 percent in
December. By contrast, core inflation was showing a steady increase.

7 In the classic Taylor rule, the coefficient on the inflation gap is only 0.5. A monetary policy reacting strongly
to inflation gap would require a coefficient larger than 1.
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Table 2: Testing Different Monetary Rules in Paraguay, 2003-08
(Root mean square error of monetary policy rule to actual interest rate) 1/

Target Headline inflation Core inflation Non food non energy inf.
From 03Q1 03Q1 07Q2 03Q1 03Q1 07Q2 03Q1 03Q1 07Q2
To 08Q3 07Q1 08Q3 08Q3 07Q1 08Q3 08Q3 07Q1 08Q3
Taylor rule
Real interest rate rule 3.3 29 4.3 3.3 3.4 3.5 3.1 3.3 25
Taylor rule
0=0.5, =0.5 5.4 41 7.9 5.1 4.4 6.9 41 4.2 4.0
a=1, p=0.5 7.5 56 105 7.0 5.9 9.2 5.0 5.2 4.7
o=.5, p=1 5.8 41 9.0 5.5 4.4 8.0 4.5 4.3 5.1
Taylor rule with a lag
Real interest rate rule 25 2.0 3.6 2.2 21 24 2.2 2.2 1.9
Augmented Taylor rule
0=0.5, =0.5 41 2.7 6.7 3.5 2.9 5.0 2.7 2.7 2.8
o=1, p=0.5 5.7 3.8 9.0 4.9 4.0 6.8 3.3 3.4 3.2
o=.5, B=1 4.4 2.6 7.5 3.8 2.8 5.9 3.0 2.8 3.7
Memorandum
Real interest rate premium (p) 0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0 3.0

Source: Staff estimates.

1/ The table presents the RMSE of different policy rules, with the error measured as the deviation
between the actual interest rate and the interest rate predicted by the rule.

Real interest rate rule: r = Ap + p

Taylor rule: r=Ap + p + o (Ap - Ap*) + B (y — y¥)

Augmented Taylor rule: r =y r(-1) + (1-y ) (Ap + p + o (Ap - Ap*) + B (y — y*))
The real interest rate premium is chosen as the average real interest rate for the period or as zero if negative.
The real interest rule can be interpreted as a Taylor rule with a=3=0.

12. Two complementary explanations could explain the large deviation between actual
and predicated interest rates since 2007. One is related to the targeted rate of inflation, and
the other to the level of the target itself.

o The monetary authorities decided to accommodate the impact of supply shocks on
inflation. While the rule using the inflation target excluding products affected by
supply shocks vindicates this approach, it is important to note that this inflation
indicator rose 5.1 percentage points until mid-2008, but the policy rate increased only
2.7 percentage points. In addition, permanent deviations on headline inflation are
expected to translate into higher narrower inflation index, due to the wage-indexation
mechanism.®

¥ As stipulated by law, a council comprising representative of workers, employers, and the government, is
summoned to decide on an adjustment whenever the cumulative rise of the cost of living since the previous
adjustment surpasses 10 percent. The resulting wage adjustment is determined by negotiation and has
historically often surpassed 10 percent. See Monfort and Pena (2008) for an analysis on inflation determinants in
Paraguay.
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o The monetary authorities in fact tolerated higher inflation rate than the official target.
Inverting the ad-hoc real interest rules to deduce the implicit inflation target gives a
target higher by about 4 percentage points. Since the Taylor rule also imposed a
penalty on positive output gap and as the economy was above potential, the target
consistent with a Taylor rule would be around 7 percentage points. The initial
reduction of interest rate in early 2007 was consistent with declining core inflation
rates, but the monetary tightening in response to growing inflation rates—even
measured on the narrower basket—and positive output gap, was much more moderate
than the response predicted by any rule.’

13. The target interest rate predicted by different rules one-year ahead is only 150 to
250 basis points below the current rate. To assess the future path of interest rate, we take
the output gap as derived from the models in the previous sections and assume a linear path
for inflation to a target of about 5 percent by end-2009 (Table 3).'° The rule suggests that
downward supply and demand shocks on inflation, combined with the output gap turning
negative, should allow a reduction of interest rate. The different rules suggest that interest
rates could be reduced by 200-800 basis points, from the current level of the interest rate.

14. One limitation of this exercise is that it does not integrate the impact of financial
stress on the economy. In an environment marked by shocks that are affecting financial
stability, this might call for larger interest rate declines than warranted by purely negative
economic shocks. Taking into account financial factors would also have called for tighter
monetary policy earlier, so as not to feed the high rate of credit growth in the range of

60—70 percent observed during the first part of 2008. In addition, the case for a sharp
loosening of monetary policy in response to financial stress is not so clear-cut in the case of a
dollarized economy as Paraguay. Monetary loosening to support bank balance sheets could
backfire if an injection of liquidity produces a depreciation of the guarani, at the risk of
encouraging re-dollarization, ultimately forcing the monetary authorities to reverse the
reduction of the interest rate to support the currency.

? The decline of policy interest rate by 500 basis points in March 2007 was justified as a technical change in the
market of sterilization paper. Subsequent discussions of monetary policy in the Informe Economico published by
the BCP gave a preeminent role to the market of sterilization paper, and less so to inflation. Concerns about the
central bank balance sheet or about channeling credit to the economy seem to have been prevailed over concerns
about inflation.

' This is a normative path. It would be consistent with a scenario where possible pressures from imported

inflation are broadly balanced by downward pressures arising from supply and demand shocks. It also assume
that the current loosed stance of monetary policy have not contributed to anchoring a higher rate of inflation.
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Table 3. Future Path of Interest RateS, 2008Q4-2009Q4

Predicted Decline
2008Q4 2009Q4 Predicted Actual
to predicted  to predicted
Without lag
Real IR rule 7.0 5.0 2.0 0.0
Taylor rule 10.9 4.7 6.2 0.3
With lag
Real IR rule 13.4 5.0 8.4 0.0
Taylor rule 8.4 4.7 3.7 0.3
Actual rate 5.0

Source: Staff estimates.

D. Assessing the Need for Fiscal Stimulus
General Considerations

15. This section assesses the need for fiscal stimulus given that output in 2009 is
projected to grow well below target. To answer the question analytically, it is important to
clarify a number of concepts used to assess fiscal policy. The concept of fiscal stance refers to
how the current fiscal position relates to the fiscal position when the economy is growing
close to potential (Chalk 2001). It is a useful concept when assessing fiscal policy when the
economy is growing above or below potential. To derive the fiscal stance, one needs the
concept of neutral fiscal balance (VB) which is given as:

NB=1Y —yY* 3)
Where Y = actual output
Y*= potential output
T = revenue-to-GDP ratio at some base period
v = expenditure-to-GDP ratio at some base period

The fiscal stance (FS) is the difference between the neutral fiscal balance and the actual
fiscal balance (FB):

FS=NB-FB=(tY —yY*)—(T - G) 4)
Where T = actual revenue
G = actual expenditure

The fiscal impulse, which is often the preferred measure of fiscal policy, is given as the
change in the fiscal stance. It is preferable to use this concept because it is less conditioned by
the choice of base period.

FI = AFS (5)
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16. One of the most commonly used measures of fiscal policy is the structural
balance (SB). It shows what would be the fiscal position if the economy were growing at
close to potential. As argued by Chalk (2001), it provides a better indicator of discretionary
fiscal policy than the change in the primary balance and that it is a particularly good indicator
of the demand stimulus arising from changes in the fiscal position. It is given by:

£\ &€ * elag *
Y Y -
sp=r| Lo | 1] _|giug U ZY (6)
Y, ) \Y, U

Where U* = natural rate of unemployment
U = actual rate of unemployment
g, elag = elasticities
UB = unemployment benefits

As highlighted by Chalk, the structural balance is a good indicator of the change in
discretionary fiscal policy if the fiscal position is little affected by exogenous factors such as
exchange rates, interest rates, oil prices, etc. In the case of Paraguay, these factors are
particularly important as shown in Monfort and Santos (2007), so one should be careful in
interpreting the results of structural balance calculations.

The Paraguayan Case

17. The need for, and efficacy of, fiscal discretionary fiscal policy varies widely
according to the country context. In most developed countries, when there is a recession,
lower tax revenues, combined with higher unemployment benefits, UB, can play the role of
powerful automatic stabilizers. In countries such as Paraguay, the effect of automatic
stabilizers is reduced because there are no employment benefits. This generally implies that
the role of discretionary fiscal policy is more important than in developed countries.

18. Fiscal policy in Paraguay over the past five years has generally been counter-
cyclical (Figure 3). The fiscal stance has been contractionary, given that output was growing
above potential, especially over the past two years. As a result, movements in the actual
balance generally followed that of the structural balance (Figure 4). Going forward, there is
need to project a reasonable fiscal stance that could mitigate the effects of the deceleration
while maintaining a favorable debt position. However, estimating the impact of fiscal policy
on aggregate demand is far from easy as shown by IMF (2008), as there is no consensus on
how to compute impact multipliers."'

' See for instance, Hemming et al. (2002), who, in an extensive review of the literature, conclude that fiscal
multipliers are overwhelmingly positive but small, on the order of 03.-0.7, for G7 countries..
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Figure 3. Paraguay: Fiscal Impulse, 1990-2009
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19. Generally, if an economy is stuck in an inefficient (low-level) equilibrium, an

increase in aggregate expenditure is useful in increasing aggregate demand."? However,
the ultimate impact can vary widely depending on a number of issues, including: (i) the
policy instrument used; (i1) the degree of monetary policy accommodation; and (iii) the
openness of the economy. Using the traditional Keynesian multiplier, the overall increase in
aggregate demand for a given change in expenditures is given as:

AY =k ,AG (7)
1
I-c(l-7)+m

Where: k; =

"2 In a neo-classical model with perfect competition, fiscal policy has limited effects through the demand side as
Ricardian effects dominate, i.c., an increase in the deficit leads to increased savings as economic agents expect
that their future tax liabilities will increase.
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¢ = marginal propensity to consume
m = marginal propensity to consume

20. There is need to be conservative in applying multipliers. In Paraguay, a calibration
of the multipliers using historical values of the parameter shows that the impact of a change
in the fiscal position on aggregate demand is of the order of 1.1. Given all the uncertainties, it
may be appropriate to err on the side of caution, and assume a lower multiplier of around 0.8-
0.9. An increase in expenditures on the order of 1/2-2 percent of GDP, as projected in 2009
could improve GDP growth by about 1'% percentage points. A structural balance of the order
-1 percent of GDP in 2009 would be broadly appropriate.

Figure 4. Paraguay: Fiscal Structural Overall Balance
(in percent of GDP)

Structural
31 balance

Actual balance

E. Concluding Remarks

21. This paper has performed a forward-looking assessment of monetary and fiscal
policies against the background of the global economic crisis. The main finding is that
accommodative monetary and fiscal policies in the current conjuncture are broadly
appropriate. Given the current state of the economy in terms of the business cycle, the
application of various monetary policy rules shows that the current level of interest rates,
although rather low, is broadly appropriate. Nonetheless, given that Paraguay is a dollarized
economy, care should be taken to avoid excessive loosening as this could lead to increased
exchange rate risks. The loosening of fiscal policy should compliment the monetary
accommodation. As the authorities have been implementing broadly counter-cyclical fiscal
policies over the past five years, which have allowed a sharp decline in public debt levels,
they are in a relatively strong position to have a significant fiscal stimulus (about 3 percent of
GDP) and a structural deficit of 1-1 percent of GDP.
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II. POST-CRISIS BEHAVIOR OF BANKS IN MERCOSUR'
A. Introduction

1. Most of the banking crisis literature has concentrated on the determinants of
systemic banking crises, rather than on the effects in terms of how banks behave. With
the exception of studies such as Barajas and Steiner (2002), Demirgli¢-Kunt et al. (2006a)
and Dell’ Ariccia et al. (2008), little attention has been given to the longer-term effect of crisis
on the behavior of bank fundamentals, particularly credit supply. Even though the recovery of
some bank functionality can be implicitly assumed to be part of the post crisis stabilization
process, evidence of some protracted recovery exists particularly regarding patterns of
intermediation (Demirgilig-Kunt et al. 2006a).

2. This paper analyzes the post-crisis behavior of banks in the Mercosur’—a region
that has witnessed a significant number of banking crises. It uses both aggregate and
bank-level data during the period 1990-2006. The primarily focus is on credit supply

(Table 1), but also it Table 1. Mercosur: Overview of Demand and Supply Conditions on Credit Allocation
. (percentage average growth rate after systemic crisis)
analyzes variables

related to proﬁtability, Bank Credit Demand- side factors Supply-side factors
. . v g Total Private Public Liquid
I'lSk, and hquldlty. The credit 1/ credit2/ credit 3/ reserves 4/  GDP growth Spread 5/ Deposits 6/  Capital 7/
paper uses
Argentina 3.0 -2.9 15.2 27.7 2.5 13.2 3.6 2.4
ConVergence Brazil 1.2 -4.0 10.7 4.1 7.6 -3.5 3.3 4.1
. Paraguay -3.1 -3.4 17.2 -0.2 2.3 10.3 -2.3 -1.0
methodology—whlch Uruguay 233  -224 -18.1 44 12.7 -39.3 9.7 -10.2

. . A -5.5 -8:2 6.3 9.0 6.3 -4.8 -1.3 -1.2
is often used in the verage

grOWth llterature_to 1/ Total credit provided by deposit money banks.

ldentlfy the eVOhlthl’l 2/ Credft prov!ded to the prlva?te sector by depoélt money banks.
3/ Credit provided to the public sector by deposit money banks.

Of bank behavior ln the 4/ Ratio of liquid reserves to GDP for deposit money banks.

5/ Intermediation spread (lending rate-deposit rate).

reglon after Crises, TO 6/ Ratio of deposits to assets of deposit money banks.

Sources: Bankscope, IMF(IFS), and authors' calculations.

the best of our 7/ Ratio of equity to assets of deposit money banks.
knowledge, this is a novel approach in this area. An added advantage of using this approach
over others currently used in the literature is that we can empirically quantify the rate of
convergence and the institutional and macroeconomic factors that condition the convergence.
Moreover, the methodology allows one to identify—in some hierarchical order—factors that
condition this persistent deviation from “normality.”

! Prepared by Montfort Mlachila. This paper is a condensed version of a working paper by Sanya and Mlachila,
“Post-Crisis Bank Behavior: Lessons from Mercosur,” forthcoming.

? Argentina, Brazil, Paraguay, and Uruguay.
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3. The main finding is that banks in the Mercosur exhibit two notable weaknesses:
insufficient private sector intermediation and holding of high levels of excess liquidity.
These relate to the long-run persistence of non-convergence toward comparator benchmarks
only. For example, the paper shows that other bank fundamentals, such as capitalization,
profitability and other measures of the risk profile of banks are similar to regional
comparators and also to pre-crisis levels, and could support increased lending. These effects
are more pronounced in domestic banks.

B. Banking Crises in Mercosur
General Overview of Post-Crisis Banking Behavior

4. There is a general consensus in the literature on leading indicators of banking
crises. First, financial liberalization undertaken in conditions where financial institutions are
underdeveloped, law enforcement is weak and regulatory supervision is inadequate can sow
the seeds of a financial crisis (Hassan and Hussain 2006). Second, credit booms, if followed
by weak and deteriorating economic fundamentals, can lead to weaknesses in bank balance
sheets. Third, inconsistencies between fiscal and monetary policies and exchange rate
commitments can lead to the simultaneous occurrence of currency and banking crises
(Kaminsky and Reinhart 1999). Finally, speculative attacks on the currency, often combined
with investor-herding behavior such as experienced in Argentina in 2001, deepens the crisis
(Bleaney et al. 2008).

S. In the literature, the following types of post-crisis bank behavior have been
typically reported:
o First, there is often a substantial decline in credit to the private sector which may

be demand- or supply-related (Demirgiic-Kunt ez al. 2006a and Dell’ Arriccia et
al. 2008). The financial accelerator effect, first proposed by Bernanke (1983), can
explain, to some extent, the behavior of bank credit and its relationship with the
persistence and amplitude of cyclical fluctuations in the economy.

o Second, there is a decline in bank profitability. The negative effect of crises on bank
profitability is often linked to the high levels of non-performing loans on banks’
balance sheets (Cardim de Carvalho 1998, Pangestu 2003).

. Third, an increase in intermediation spreads often ensues (Gupta 2005,
Honohan 2005). The increase in spreads is synonymous with macroeconomic
volatility that may occur at or around the same time as a banking crisis. This is
persistent in countries with poor legal infrastructure, concentrated banking systems
and continued macroeconomic uncertainty (Gelos 2006).
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o Fourth, increased dollarization follows banking crises. Since banking crises are
typically accompanied by currency crises, depositors often lose faith in the local
depreciating currency (De Nicol6 et al. 2003).

The Evolution of Bank Crises in Mercosur®

6. There are four main common causal factors of banking crises in the Mercosur
region (Table 2). These are financial liberalization without adequate prudential safeguards,
significant exposure to government risk (with the exception of Uruguay), currency
mismatches on banks’ balance sheets, and contagion. Multiple factors often combined to
increase the frequency, depth and cost of banking crises. These included sharp
macroeconomic imbalances that weakened the operating capacity of the banking system, and
inadequate regulatory and supervisory frameworks, allowing an incipient problem to reach
systemic proportions. Furthermore, the interaction between currency pegs and banking
stability proved to be significant in the Mercosur region in the 1990s as deposit runs provided
the liquidity necessary for a successful speculative attack on the currency. Expected high
returns from currency speculation may also have helped destabilize an otherwise stable
banking system (Bleaney et al. 2008). According to Gourinchas et al. (2001), the effects of
credit growth after financial liberalization made the economies in Latin America considerably
more volatile and vulnerable to financial and balance of payments crises than other regions
around the world.

C. Methodology
The Concept of Convergence and Bank Behavior

7. To empirically analyze post crisis bank behavior, we use the concept of
convergence extensively used in the economic growth literature. For instance, Barro and
Sala-i-Martin (1992) and Mankiw ef al. (1992) use it to analyze how long it typically takes
poor countries to “catch up” with rich countries in terms of per capita GDP. For convergence
to occur, the measure of dispersion between countries should decrease over time. The growth
rate and standard deviation form the basis for measuring the so-called g-convergence in the
growth literature. Therefore for countries to become similar over time the cross sectional
standard deviation of their real per capita GDP should decrease over time (Salai-i-Martin
1996). We use a similar analogy to construct our measures of dispersion. In our study, post-
crisis recovery will correspond, for instance, to a decrease in measures of deviation between
current levels of credit supply and the specified benchmarks of normal levels of
intermediation. Box 1 gives more details on the convergence and the empirical model.

? For a detailed description of individual cases, see Sanya and Mlachila (forthcoming).
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Table 2. Mercusur: Overview of Financial Crises in Individual Countries

Country

Date of Principal Causes
Crisis

Effects and Costs

Argentina

Brazil

Paraguay

Uruguay

1995 1994 Tequila crisis in Mexico led to doubts about the stability of
Argentina's financial system, given fiscal and current account
weaknesses.

2001 Rapid increase in currency mismatches; sharp increase in government
borrowing requirements, leading to unsustainable public debt.

1994 Sharp increase in credit supply against background of poor credit risk
management and insufficient bank supervision in the context of financial
liberalization.

1995-2002 Rapid financial liberalization without adequate safeguards in terms of

financial regulation and supervision; excessive regulatory forbearance;
and contagion from Argentina

2002 Contagion from Argentina against background of very high dollarization.

Large capital outflows followed by sharp increase in withdrawals from banking system and
closure of several financial institutions.

Loss of 20 percent of deposits, imposition of bank holiday ("corralito"). Collapse of currency peg,
government default, disintermediation, and sharp economic contraction.

Closure of 8th largest bank, and restructuring of several banks. Sharp increase in nonperforming
loans; and disintermediation.

Closure of large number of financial institutions, loss of confidence in financial sector leading to
sharp increase in dollarization; and disintermediation.

Sharp reduction in deposits, leading to liquidity shortages, and currency crisis.

Source: Sanya and Mlachila (forthcoming).
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Box 1. The Model

We construct two measures of deviations of bank behavior from pre-crisis levels as follows:

Y,, =In(X,,/X,) for all £>¢, (1)
D,, =In(X,,-X,)/X,) foralle>1 2)

f-1
Xy = ZSXUJ/3 ®)

t=ty—

ty is year of occurrence of systemic crisis, X, is the post-crisis level of the variable of interest in bank ; in
country i at time ¢, and y , the benchmark, is calculated as the average of the three years before the onset of a
ij

crisis for each bank. We have chosen three years because a longer time series may reflect the effects of
structural changes in the economy and banking system unrelated to the episode of distress, while a shorter time
series would probably give too much weight to the most recent observations which may be too close to the

crisis. Abnormal bank behavior is deemed to occur if Y, and D, #0.

Following the ideas in previous studies, we analyze two main concepts of convergence: - and o-convergence.
Convergence of the S-type considers whether the growth in bank fundamentals, e.g., credit supply, exhibits a
negative correlation with its current levels. In other words, for the level of intermediation to converge back to
its pre-crisis level, subsequent rates of growth will decline if the initial level is higher than the pre-crisis level
and vice versa. Convergence of the o-type means dispersion of between current levels and the benchmark
decreases over time

Absolute convergence in our case implies growth rates Y, are equal for all banks and the benchmark X, is

the same for all banks. In other words, the occurrence of crisis is the only reason why bank behavior deviates
from a common benchmark. However, the conditions necessary for this assumption to be consistent are
stringent and require all banks—or country-specific heterogeneity— to be captured by the benchmark. If this
is not the case, factors that drive dispersion embedded in the error term may affect the estimates of a;

(Evans 1997). Since we do not want to be unduly constrained by this assumption, we also estimate conditional
convergence. The regression equations of the test for absolute - and o-convergence, respectively, have the
following forms:

Yij,t = ln(Xyz/)?y) = aoy +061y ln()?ij)+gity (4)

Absolute convergence implies that 0(1(') <0.
The test for conditional convergence is specified as follows:
D, =In(X,, - X;)/X;) = 7" +7, (X )+, Z+¢&,’ (6)

Nested OLS regressions are estimated to quantify the additional information added to the estimates of
Dl.j’t

a vector of conditioning characteristics in the Mercosur, which hold the benchmark constant for each bank .
Because of the preference of ¢ over §f in measuring convergence, we focus on conditional 6-convergence. This
is because S-convergence can still be observed as a result of measurement error and random shocks.
Therefore, if f-convergence is to measure real convergence it must coincide with g-convergence.

by introducing the conditioning variables (Z). Conditional sigma convergence implies that }/Id <0.Zis
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8. There are three sets of conditioning variables used. The first set controls for
differences in bank characteristics that may condition convergence in bank behavior. They
are size (measured by the logarithm of total assets); profitability (measured by return on
assets); and capitalization (measured as the ratio of equity to total assets).

9. The second group of control variables reflects the overall institutional quality in
the country. We use the Kaufman, Kraay and Mastruzzi (2008) governance indicators to
build a composite index of six dimensions of governance based on the following sub-
groupings: voice and accountability, political stability, government effectiveness, regulatory
quality, the rule of law, and the control of corruption. This broad measure has been widely
used in empirical studies such as (Dimirgli¢-Kunt et al. 2006b).

10.  The third set of controls reflects the macroeconomic environment. We use real
GDP growth, inflation, and the percentage of total reserves to external debt (as an indicator of
the strength of the external balance).

11.  We also use two external benchmarks to assess the robustness of our results
since the validity of our results is based on the quality of the internal benchmark as a
measure of normal bank behavior. These are Norway (an OECD country) and Chile (a
regional benchmark). Using a regional benchmark incorporates controls for specific regional
peculiarities in the banking system that may cause banks in Latin America, for example, to
behave differently from other banking system in the world.* Implicit in this is the fact that
bank fundamentals in the Mercosur do not necessarily need to move in line with the rest of
the world to be considered normal.

Data Sources and Issues

12. For the identification and timing of systemic banking crises, we rely on a widely
used database by Caprio and Klingebiel (2003). Accordingly, a systemic crisis episode is
characterized by large-scale bank failures, the adoption of emergency measures by the
government, significant bank runs, high levels of non-performing loans and significant
bailout costs.

* The test for absolute and conditional o-convergence to external benchmarks is conducted by estimating
equation (5) and (6) with the following modification to the measures of dispersion:
Yt,r = 1n(Xl,f /Xi’,r)

Forall ;= {Argentina, Brazil, Paraguay,Uruguay} »i' = {Chile, Norway} and across all £'s.
J J

X, = ZX‘J"’/J " X :ZXzy,z
j=1 =

= The cross sectional standard deviation between 7 and i'.

/J j=1,2...J (averaging is across banks)
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13. We use a panel of banks, using bank-level data from the Bankscope database
(Table 3). There are 115 existing banks in the baseline sample. Macroeconomic variables are
from the IMF (International Table 3. Mercosur: Summary of Coverage of Crises and Banks

Financial Statistics, IFS) and

Systemic Crises No.of Banks  No.of Banks in the Banking  Fraction of Total Assets
the World Bank (World in sample System (Bankscope) 2005

Development Indicators, WD[) Argentina 1995, (2001) 62 11 65
databases.’ The following Brazi 1994-1999 20 201 5
systemic crisis episode Paraguay 1995-1999 13 26 100
occurring within the period is  uruguay 2002 20 49 66
considered: Argentina (1995), 1o 15 287

Brazil (1994), Paraguay
(1995), and Uruguay (2002).
Observations are measured in yearly intervals from the onset of the systemic crisis.

Sources: Bankscope and authors' calculations.

D. The Results
Descriptive Statistics

14. A number of stylized facts emerge from a quick overview of the descriptive
statistics (Table 4). First, within the sample period, the average level of profitability (ROA)
is negative. Second, banks in the Mercosur on average held a higher level of liquid assets
(36 percent) of total assets compared to banks in Chile (with a much lower average of

9 percent). Third, regarding the pattern of intermediation, the Mercosur countries compared
to the external benchmarks are more heavily involved in government financing. Private and
public sector credit by commercial banks is 26 and 12 percent of GDP, respectively, in the
Mercosur compared to Chile where the levels are 90 and 1 percent of GDP. In Norway, the
commercial banks credit to the private sector is 67 percent of GDP and 7 percent to the
public sector.

Regression Analysis
Overall results

15. Table 5 shows estimates of equations 4-6 using nested OLS regressions. We
report the regression coefficients «;",a, andy and their associated standard errors. We also
report the incremental R’ (through nested regressions) to reflect the additional information (if
any) that holding a specific group of control variables constant adds to the rate of
convergence. To aid interpretation, we explain the results in light of the extent to which the
benchmark is an appropriate measure of normal bank behavior. We focus our attention on o-

3 A fuller description of data sources and definitions is given in Appendix L.
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convergence measures, even though we report both in our canonical model. This is because
the measure of f-convergence must coincide with g-convergence for real convergence to

6
occur.

16. The most notable result is the lack of convergence in two measures of
intermediation (credit by banks/GDP and private credit/GDP). The estimates of &’

d ..
and y," are positive and
Ratio of Private Sector Credit to Gross Domestic Product
Mercosur vs Benchmarks

significant, which implies
that the total credit
supplied by banks as well
as the proportion of credit
to the private sector, have
yet to recover to the pre-
crisis level. This result
remains robust to the
inclusion of control factors. In other words, holding constant the possible effects that
macroeconomic conditions, institutional adequacy, as well as bank specific characteristics
may have on the recovery of private sector intermediation does not change the results. That
said, if banking crisis is preceded by an unsustainable growth in credit, we might not find
convergence to the pre-crisis levels of credit supply. Hence we do not identify problematic
bank behavior solely based on non-convergence in levels of intermediation without looking
at changes to the pattern of intermediation.

a8 1@
| |

40

Rivatesedor aedt/ GP (9
a

T T T T
1990 1995 2000 2005

17.  We find a high rate of convergence (-0.72) in public credit. This indicates that pre-

crisis levels of government ] ] ] _
X . X Ratio of Public Sector Credit to Gross Domestic Product
ﬁnan(:lng Wlll typlcally be Mercosur vs Benchmarks

exceeded within two years g:
after crisis. This increased s
public sector financing may g ®
explain the declining levels of : 7
credit to the private sector. o,

Years

--------- Chile

% There are instances where the coefficients of - and o-convergence yield very different estimates, particularly
for variables where convergence is “bottom up”—in which case absolute values of Y, will increase for

convergence to occur, while absolute values of D, will decrease to show convergence. This further highlights

the bias that can be caused by relying on the f instead of ¢ to show convergence.
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Table 4. Mercosur: Bank Behavior Summary Statistics

Variable Mean Median SD Min Max
Profitability
Return on Assets (ROA) Aggregate -0.46 0.79 8.14 -135.07 22.06
Argentina -1.54 0.37 8.62  -94.58 22.60
Brazil 1.67 1.44 3.15 -9.25 18.75
Paraguay 1.79 219 3.31 -23.72 11.21
Uruguay -1.63 0.06 13.05 -135.07 6.20
Net Interest Margin Aggregate 7.39 6.02 8.62 -38.74 101.45
Argentina 5.45 4.62 6.86  -36.73 82.54
Brazil 12.24 8.90 13.46 -2.74 101.45
Paraguay 10.38 10.49 3.1 4.53 19.34
Uruguay 4.94 5.01 572  -38.74 18.94
Risk
Ratio of Equity to Asset Aggregate 15.96 11.61 18.82 -172.88 99.05
Argentina 18.65 12.45 20.18 -110.35 99.05
Brazil 14.14 9.91 1427  -45.56 99.04
Paraguay 14.24 13.17 4.51 4.70 27.92
Uruguay 8.86 7.85 18.66 -172.88 81.87
Spread (Lending- Deposit) Aggregate 16.04 10.46 15.75 1.98 58.36
Credit Supply
Bank Loans/Asset Ratio Aggregate 47.50 47.73 20.21 -10.18 99.72
Argentina 4414 45.69 18.82  -10.18 86.88
Brazil 38.22 36.83 13.88 -0.01 89.53
Paraguay 49.26 53.12 14.43 5.47 83.54
Uruguay 73.91 78.15 17.55 16.98 99.72
Domestic Money Bank Credit to the Private Sector/GDP Aggregate 0.26 0.22 0.17 0.10 1.33
Domestic Money Banks Total Credit to the Public sector/GDP Aggregate 0.12 0.09 0.11 0.00 0.42
Total Credit by Deposit Money Banks/GDP Aggregate 43.91 33.99 24.94 1492 181.46
Maturity Preference
Banks Total Deposits/Assets ratio Aggregate 0.63 0.68 0.24 0.00 3.04
Argentina 0.61 0.67 0.24 0.00 3.04
Brazil 0.38 0.38 0.18 0.01 1.09
Paraguay 0.70 0.72 0.11 0.87 0.27
Uruguay 0.89 0.89 0.27 0.18 2.54
Liquid Liabilities (Demand Deposits/Total Deposits and Short term Aggregate 0.22 0.11 0.27 0.00 1.53
Funding) Argentina 0.16 0.10 0.20 0.00 1.53
Brazil 0.09 0.08 0.08 0.00 0.47
Paraguay 0.64 0.80 0.33 0.00 1.00
Uruguay 0.57 0.92 0.42 0.03 0.95
Liquid Assets (Liquid Assets/Total Assets) Aggregate 0.36 0.34 0.19 0.00 1.18
Argentina 0.38 0.34 0.20 0.03 1.18
Brazil 0.42 0.42 0.14 0.00 0.73
Paraguay 0.37 0.34 0.14 0.10 0.88
Uruguay 0.19 0.14 0.16 0.00 0.77

Sources: Bankscope, WDI, IFS and authors' calculations.
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Absolute Convergence

Conditional Convergence

Bank level Macroeconomic Institutional &
controls Controls Markert Structure
Controls
B -conv o- conv a- conv
1 2 3 4 5
Profitability
Return on Assets -0.668*** -0.602*** -0.706*** -0.606*** -0.662***
0.059 0.065 0.064 0.065 0.068
0.22%** 0.04*** 0.03***
Risk
Capitalization -0.417*** -0.360*** -0.452%** - 0.383*** -0.313***
0.055 0.09 0.107 0.086 0.099
0.05*** 0.03*** 0.02**
Spread (Lending —Deposit Interest -0.326*** -0.238*** -0.193*** -0.076*** 0.367***
Rate) 0.024 0.039 0.049 0.052 0.073
0.05* 0.31*** 0.41**
Credit Supply
Loans/Assets -0.418*** -0.347*** -0.448*** -0.378*** 0.345**
0.083 0.104 0.119 0.106 0.118
0.00 0.02*** 0.06***
Credit by banks/GDP -0.547*** 0.106*** 0.016 0.304*** 0.761***
0.01 0.021 0.039 0.029 0.051
0.12%* 0.21*** 0.28***
Private Credit/ GDP -0.525*** 0.549** 0.349*** 0.765*** 0.764***
0.013 0.018 0.038 0.029 0.085
0.08*** 0.20*** 0.45**
Public Credit/GDP -0.582*** -0.723*** -0.780*** -0.791*** -0.498***
0.006 0.003 0.011 0.013 0.013
0.02*** 0.02*** 0.15%**
Liquidity
Total Deposits/Assets -0.905*** 0.424** 0.424** 0.396*** 0.341**
0.04 0.047 0.035 0.04 0.035
0.06*** 0.09*** 0.007***
Demand deposits/Total Deposits  -0.360*** -0.216** -0.290*** -0.258**** -0.375%**
0.078 0.092 0.085 0.083 0.088
0.02*** 0.06*** 0.26***
Liquid Assets/Total Assets -0.723*** -0.769*** -0.729** -0.704*** -0.680***
0.031 0.11 0.113 0.109 0.117
0.00 0.05*** 0. 03***
Res/GDP -0.230*** -0.912*** -1.004*** -0.558*** -0.989***
0.024 0.034 0.042 0.036 0.045
0.14** 0.19*** 0.23***

Source: Authors' calculations.

1/ The first row is the parameter estimate, the second row is the standard error, and the final row shows the

incremental R2. Nested OLS regressions including all banks. Robust standard errors are reported in parentheses.
** ** and * indicate statistical significance at the 1, 5 and 10 percent levels, respectively.
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18.  Although we also find evidence of convergence in the loans/asset ratio, we are
cautious in interpreting this as a rise in private sector credit for two reasons. First,
because the variable does not distinguish between loans recipients (private or public sector) it
is likely that the coefficient is simply capturing the effects of increased public sector
financing. Second, since the condition imposed in the data collection process is for banks to
be in existence before and after crisis, bank level data may indicate survivorship bias, as only
the largest and most profitable intermediaries will have survived systemic banking. Another
possible explanation for the lack of convergence in levels of intermediation may be because
other bank fundamentals have not recovered to their pre-crisis levels and hence cannot
sustain higher levels of intermediation in the Mercosur. We thus examine whether or not
there is convergence in levels of profitability, risk, as well as the maturity composition and
funding structure of the banks portfolio.

19. There is a high and significant rate of convergence (-0.60) in bank profitability
(ROA). This shows that banks quickly recover pre-crisis levels of profitability (within

2 years). This is intuitive considering that only the most resilient banks will survive a banking
crisis. It is therefore difficult to ascribe lower levels of intermediation to lack of profitability
in banks.

20. We also find convergence in capitalization and spreads to be significant. While
intermediation spreads within the region are still relatively high, they are nonetheless trending
downwards. For example, in Brazil spreads have declined by about 17 percentage points
between 1997 and 2006 and in Uruguay by about 30 percent within the same period. We also
find that the estimates of &, and " for capitalization and spreads are robust to the

inclusion of control factors. Holding the effect of the macroeconomy constant in the
Mercosur significantly reduces the speed of convergence from about 24 percent (-0.238) to

8 percent (-0.076) per year, evidence of a significant influence of macroeconomic conditions
on the pricing of risk in banks within the Mercosur.

21. In summary, we find evidence of persistent decline in private sector credit after
systemic banking crises in the Mercosur. This happens even though the levels of other
bank fundamentals have converged back to the pre-crisis levels and are such that can support
increased levels of intermediation. We also find that post-crisis recovery of banks is largely
predicated on holding highly levels of liquidity and lending to the public sector, typically in
the form of purchasing highly liquid government securities and holding excess reserves,
which is also a sub-optimal pattern of intermediation. Our results also hold in the presence of
controls for other bank characteristics, the condition of the macroeconomy, and importantly
the level of institutional development as well as the structure of the banking system.
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Results by country

22. We estimate equations 4 and S for individual countries only using bank-level
data and present estimates of ¢’ and y/ in Table 6.” We also introduce the ratio of loan

loss provisioning to net interest revenue to capture another element of bank risk, which may
further explain lower levels of intermediation.

o Argentina. We do not find evidence of post-crisis recovery in measures of
intermediation (loans and loans/asset ratios) even when the other conditioning
factors are held constant. As in the analysis of the full sample, we cannot attribute
these lower levels of intermediation to lack of profitability in banks. However, the
fact that we also find a very high rate of convergence in loan loss provisioning, liquid
asset holdings and a continued loss of preference for deposits in domestic currency
may explain the persistent decline in levels of intermediation.

o Brazil. We find that the high level of convergence in the measure of intermediation
(loans/assets) is highly conditioned by the overall institutional adequacy and banking
system structure. This highlights the effective role played by the stabilization
measures implemented to strengthen the financial system after crisis on the recovery
of bank credit.

Contrary to the full sample result, we do not find convergence in holding of liquid
assets and levels of capitalization. The lack of recovery of deposits more or less
reflects the shrinking of the institutions surveyed as opposed to a continued run on
deposits since aggregate levels of deposits remain stable.

J Paraguay. In line with the full sample, we find high rates of convergence in liquid
asset holdings, and loan loss provisioning. However, there is no convergence in the
measure of intermediation (ratio of loan to assets) and in the level of deposits
especially longer-term deposits. It also appears that systemic crises and subsequent
bouts of banking distress in the region have eroded the level of capitalization of
banks, which may have contributed to the shrinking loan portfolio in banks. Another
possible reason for the reduced intermediation is the relative lack term deposits as a
result of a shift in preferences by depositors towards sight deposits. This in turn
reflects continued reduced confidence in the banking system.

J Uruguay. Unlike for the other countries, we find rapid recovery in levels of
intermediation (loans/assets ratio). Other measures of bank fundamentals such as

7 Estimating aggregate data is impossible in the panel of banks by country and the measures will not vary across
panels.
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loan loss provisioning/net interest revenue, capitalization, and liquid assets/total
assets ratios also show rapid rates of convergence. We do not find convergence in
levels of deposits and intermediation spreads. Since the crisis in Uruguay is
comparatively more recent than in the other Mercosur countries, it is possible that
post crisis-recovery is still ongoing and results may be significantly different in a
couple of years.

Table 6. Mercosur: Results for Absolute and Conditional Sigma Convergence by Country 1/

Absolute Conditional

Argentina Brazil Paraguay Uruguay Argentina Brazil Paraguay  Uruguay

Bank-specific controls

Profitability
Return on Assets ~ -0.583***  .0.852*** -0.727*** 0.463 -0.710* -0.913** -0.616***  0.400
0.068 0.221 0.189 0.593 0.069 0.206  0.196 0.615
0.29%*  0.27**  0.06*** 0.23%
Net interest Margin ~ -0.660***  -1.069*** -0.540*  0.172 0.717**  .1.028*** -0.472* 0.395***
0.097 0.167  0.305 0.116 0.101 0.174  0.302 0.125
0.05**  0.05***  0.06** 0.30**
Risk
Loan Loss 0.761%**  -1.115** .0.711** .0.837*  -0.689*** -1.105** -0.690***  -0.797*
Provisioning/net 0.097 0.102  0.085 0.215 0.106 0.121 0.088 0.281
interest revenue 0.09%*  0.15%*  0.11%** 0.14**
Capitalization -0.421** 0.166  0.405 -0.840* -0.545%* 0.176  0.417 -1.159*
0.103 0.129  0.307 0.393 0.126 0.132  0.347 0.477
0.05*  0.24**  0.01 0.46+*
Credit Supply
Loans -0.065 0.058** -0.538*** -0.097 0.640**  0.057*** -1.827**  0.316
0.043 0.018  0.144 0.103 0.074 0.014  0.158 0.245
0.25%*  0.01**  0.49*** 0.08
Loans/Assets -0.112 -0.726** -0.406  -1.772** -0.178  -0.876* -0.632 -1.250*
0.145 0.348  0.511 0.485 0.155 0.356  0.614 0.574
0.04**  0.10** 0.04 0.09**
Liquidity
Total -0.054 0.410* -0.703  0.797**  -0.120  0.193* -1.007 0.999*+*
Deposits/Assets 0.170 0.173  1.226 0.325 0.109 0.078  1.284 0.095
0.11%*  0.03** 0.03 0.34*
Demand -0.051 -0.400*** -1.450*** ... -0.071 -0.795***  -1,103***
deposits/Total 0.046 0.109  0.610 0.051 0.111 0.431
deposits 0.073**  0.07"*  0.10*
Liquid Assets/Total ~ -1.382*** -0.011  -0.812** -0.505**  -1.360** -0.115  .0.813**  .0.428*
Assets 0.078 0.14 0.323 0.253 0.079 0.124  0.302 0.253

0.01** 0.06***  0.07** 0.11%*

Source: Authors' calculations.
1/ The first row is the parameter estimate, the second row is the standard error, and the final row shows the
incremental R2. Nested OLS regressions including all banks. Robust standard errors are reported in parentheses.
= ** and * indicate statistical significance at the 1, 5 and 10 percent levels, respectively.
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23. In summary, there are considerable variations in results in individual countries
compared to the overall sample. This is particularly the case with respect to the role played
by the conditioning variables on the rates of convergence. However, some trends remain
common. The first is the high liquidity characteristic of the balance sheet (liquid assets and
loan loss provisioning), which may be sub-optimal for lending. While the observed bank
behavior regarding intermediation and liquidity may indeed be related to past experiences
with instability in the region, it becomes a deterrent to private sector intermediation if it
nurtures risk aversion. Unfortunately, the lack of convergence in private sector intermediation
reported in the overall results may persist since banks in the Mercosur have maintained
profitability independent of private sector intermediation.

Alternative benchmarks

24. In this sub-section we focus on analyzing changes in bank behavior over the
entire period. To do this, we choose an external time-varying benchmark, which also has the
following added advantages. First, the use of pre-crisis average of bank fundamentals itself
may be a flawed benchmark for normal bank behavior because levels of credit supply may be
at an unsustainable high before the crisis and hence banks may now be at an equilibrium
point that is different from their pre-crisis levels. Structural changes, regulatory and
macroeconomic developments are other factors that can also pre-empt the lack of internal
convergence.

25. Second, the use of an external benchmark enhances the meaning and
comparability of the rates of convergence. The use of a pre-crisis average as a benchmark
for normal bank behavior means that each bank is converging to a different benchmark even
though the method of constructing the benchmark remains the same. In other words, the fact
that there are different rates of convergence to different benchmarks may sometimes impair
the interpretation of convergence. The use of alternative benchmarks mitigates this problem
as convergence is not to an internal benchmark which would be unique for each bank, but to
a single external benchmark.

26 The choice of external Ratio of Private Sector Credit to Gross Domestic Product
’ Mercosur vs Benchmarks

benchmark is Chile (regional Argentina Brazi
comparator) and Norway (OECD |
benchmark). Chile’s last systemic

banking crisis was in 1981-86 and

Paraguay Uruguay

Norway in 1987-93. The Norwegian
banking crisis also has similar elements
to crises in some of the countries in the

1990 1995 2000 2005 1990 1995 2000 2005

Private sector credit/GDP (%)

Mercosur—a rapid economic boom and oo
deregulation during 1984-87. However, —e— oosr
sound macroeconomic conditions and

Chile

Vertical line shows the occurence of systemic crisis
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well functioning institutions made for much quicker and effectively aided post-crisis
stabilization.

27. The results also show a lack of significant convergence in the amount of credit
supplied particularly to the private sector to both external benchmarks (Table 7). A
more notable peculiarity is the fact that the coefficient of private sector credit is positive and
significant (divergence). This means private sector credit has grown at a faster rate in Chile
and Norway than in the Mercosur. There is also a steady growth in the ratio of loans to assets
and private sector credit in the benchmarks as opposed to the decline observed in the
Mercosur.

Table 7. Mercosur: Summary Results for Sigma Convergence Using Chile and Norway as Alternative Benchmarks

Absolute Conditional
Macroeconomy Institutions
Chile Norway Chile Norway Chile Norway
Profitability
Return on Assets -0.476** -0.093 -0.409* -0.353 -0.516 -0.152
0.197 0.230 0.205 0.231 0.986 0.309
0.040 0.17** 0.21* 0.23**
Risk
Capitalization -0.992*** 0.287 -1.147**  3.090*** -1.590**  1.720***
0.284 0.687 0.271 0.832 0.705 0.934
0.14** 0.13*** 0.17** 0.190
Spread (Lending —Deposit Interest Rate) -0.401 -0.150 -1.476* -3.457*** 0.402 2.64
0.732 0.739 0.792 1.041 0.757 3.871
0.14** 0.21** 0.33** 0.37**
Credit Supply
Loans/Assets 3.042** 0.310 3.193*** -0.666 1.286 3.919
1.515 1.000 1.652 0.930 1.920 2.716
0.09*** 0.040 0.200 0.35"*
Credit by Banks/GDP 0.441 -1.570 0.478 1.745 -0.566 2.874
0.535 1.886 0.665 1.253 0.921 1.435
0.130 0.26** 0.47** 0.39**
Deposit Money Banks Private 1.544** 1.544* 1.752*** 1.601*** 2.673* 1.594
Credit/GDP 0.473 0.373 0.478 0.255 1.436 1.090
0.13*** 0.17* 0.14** 0.15*
Deposit Money banks 0.158 0.089 -0.460 0.183 1.078 0.009
Public credit/GDP 0.328 0.275 0.327 0.301 0.682 0.552
0.33*** 0.030 0.51*** 0.29*
Liquidity
Res GDp -0.349 -0.455** -0.448 -0.206 0.198 -0.574
0.567 0.200 0.567 0.220 0.681 0.544
0.060 0.11* 0.100 0.120
Demand deposit/GDP 0.225 0.991*** -1.299 0.957*** 0.919 1.012%
0.845 0.039 0.818 0.038 1.104 0.044
0.32** 0.01* 0.29** 0.04***
Liquid Assets/Total Assets -0.686* 0.560 -0.630 -0.564 -0.606***  -1.865**
0.380 0.520 0.380 0.566 0.212 0.848
0.020 0.020 0.110 0.11**

Source: Authors' calculations.

1/ The first row is the parameter estimate, the second row is the standard error, and the final row shows the incremental R2.
Nested OLS regressions including all banks. Robust standard errors are reported in parentheses.

*** ** and * indicate statistical significance at the 1, 5 and 10 percent levels, respectively.
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28.  We find that macroeconomic conditions in the Mercosur are the main reason
behind the lack of significant convergence in spreads to any of the external
benchmarks. Furthermore, intermediation spreads are also higher in the Mercosur than the
benchmark countries. This reflects the relatively higher levels of interest rates in the region,
as banks typically set higher interest rates in response to their risk exposure. In addition, we
find that the level of liquidity (liquid assets and reserves) is consistently higher in the
Mercosur particularly after crisis. However, we find that the results are reversed when we
hold constant the impact of institutional quality in the Mercosur.

29. Our results show that the behavior of banks in the Mercosur within the sample
period is generally not inline with external benchmarks. The only exception is for
profitability and capitalization. The convergence to the regional benchmark in terms of
profitability and capitalization is not surprising as profitability may be necessary for the
continued existence of the banks, and levels of capitalization may be driven by regulatory
requirements. The wide disparity that we observe between the Mercosur and the benchmark
seems to have been present before systemic crisis. However, it shows levels of private sector
intermediation that are persistently low with little sign of recovery.

E. Concluding Remarks

30. The paper has explored the post-banking crisis behavior of banks in the
Mercosur, with particular emphasis on fundamental and undesirable changes. It has
explored the behavior of banks before and after the occurrence of a systemic crisis using
convergence analysis, focusing on volume and nature of intermediation. The paper
characterizes as sub-optimal a behavior whereby there is lack of convergence to both the pre-
crisis average and to an external benchmark. This two-way analysis is important because
categorization by only using other countries banking systems as external benchmarks can be
misleading. To the extent that the pre-crisis levels of bank behavior is a peculiarity of the
Mercosur countries and not a standard for normal bank behavior, banks in the Mercosur
would be different from external benchmarks.

31. The main finding of the paper is a persistent decline in private sector
intermediation that is out of line with internal and external benchmarks. This can be
attributed to the role played by macroeconomic and institutional volatility that has nurtured a
relatively high level of risk aversion by banks in the Mercosur, as well as a lower level of
confidence by depositors. It also finds that fundamental bank characteristics such as
profitability and risk are typically not seriously affected by crises and rapidly converge back
to benchmarks. This notwithstanding, intermediation to the private sector is curtailed in favor
of the public sector. These results show a greater influence of supply factors on the reduction
in bank lending.. Finally, we find evidence of increased holding of liquid assets and cash
reserves.
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32. Some general policy conclusions for post-crisis recovery in bank fundamentals
can be drawn from our results. The most fundamental recommendation is to implement
policies that bring about a sustained increase of confidence in the banking system in order to
promote longer-term deposits in domestic currency. As starting point, a stable
macroeconomic environment alongside improved prudential institutional frameworks is a
necessary condition. In addition, it is important to understand the structure of the banking
system that may emerge after systemic crisis. This is critical if the less desirable effects of
concentration and market segmentation are to be mitigated. For example, increased market
share of public banks post-crisis may have a detrimental effect on the patterns of
intermediation particularly to the private sector while a concentrated banking system may
facilitate the maintenance of high spreads.
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Appendix 1. Variable Definitions and Sources

Variable Name Definition Source
Bank Behavior Variables
Profitability
Return on Assets Return on average assets Bankscope 2008
Net interest Margin Ratio of net interest income expressed as a percentage of earning assets Bankscope 2008
Risk
Loan Loss Provisioning/Net Interest Revenue Ratio of loan loss provisioning to net interest revenue Bankscope 2008
Capitalization Ratio of equity to total assets Bankscope 2008
Spread (Lending —Deposit interest Rate) Interest rate spread (lending rate-deposit rate) IFS/WDI
Credit Supply
Loans Net loans Bankscope 2008
Loans/Assets Ratio of net loans to total assets Bankscope 2008
Credit by banks/GDP Domestic credit provided by banking sector (percent of GDP) WDI

Private Credit/GDP

Public Credit/GDP
Liquidity

Total Deposits/Assets

Demand Deposits

Liquid Assets
Res/GDP

Control Variables
Macroeconomy
GDP Growth
Inflation
Total Reserves/External debt)
Institutions
Governance

Financial Freedom

Capital Regulation

Bank Concentration

Credit provided to private sector by commercial banks (percent of GDP)
Credit provided to public sector by commercial banks (percent of GDP)

Ratio of total deposits to total assets

Ratio of demand deposits to total deposits and short term funding
Ratio of liquid assets to total assets

Ratio of commercial banks reserves/GDP

Annual percentage growth rate of GDP at market prices
Inflation as measured by the consumer price index
International reserves to total external debt. (RES/EDT)

Average of 6 indicators measuring, voice and accountability, political stability, government
effectiveness, regulatory quality, rule of law, and control of corruption
A measure of banking security as well as independence from government control

Capital Regulatory Index: summary measure of capital stringency--sum of overall and initial
capital stringency. Higher values indicate greater stringency.
Assets of three largest banks as a share of assets of all banks

Own calculation from IFS
Own calculation from IFS

own calculation using Bankscope 2008
Bankscope 2008

own calculation using Bankscope 2008
Own calculation from IFS

IFS/WDI
IFS/WDI
WDI

Kaufman Kraay and Mastruzzi (2008)
Heritage Index of economic freedom (2008)
Own calculalations using the formula prescribed in the World

Bank bank regulation and supervision database
own calculations using Bankscope (2008)
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