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Abstract

Regulatory capital plays a central role after the recent banking crisis of 2007-2009. The debate around the level of capital is complex,
with opposite views about the optimal level of bank capital. Some researchers claim lower levels of capital because raising them would
induce increases in loan rates with negative effects on firms and consumers. Other authors point that these effects are negligible and
the benefits are extensive, asking for more capital to be raised. In theory, more capital can decrease the bank risk, which is followed by a
reduction in the cost of equity. I test this statement using data from a set of Latin American Banks over a period of 14 years and calibrate
the results of doubling the capital to see the expected cost of rising capital into the economy. Over the last 14 years, I find evidence of a
small impact on the risk of banks from changes in the capital. The annual GDP growth rate falls between 0.47-0.49%, in the selected
countries, half of the value of a similar estimation for the UK case. The size of these effects suggest that Latin American banks face less
favourable funding conditions that traduces into higher loan rates that affect the economy. Local regulators should evaluate the benefits
from increasing capital to assess the net economic cost before introducing any change in regulatory capital minimums.

Resumen

Los requerimientos de capital juegan un rol central desde la reciente crisis bancaria del 2007-2009. EI debate sobre el nivel de capital
es complejo, y existen opiniones diferentes acerca de cudl es en nivel adecuado de capital en el sistema bancario. Existen diversas
opiniones acerca de cudl es el nivel dptimo de los requerimientos de capital. En teoria, mayores niveles de capital reducen el riesgo
bancario, seguido por una reduccion en el costo del capital. En este estudio se pone a prueba la teoria usando informacién de un grupo
de bancos latinoamericanos para un periodo de 14 arios, y se calibran los resultados de duplicar el nivel de capital para observar el costo
esperado sobre la economia. Durante los 1iltimos 14 afios se encuentra evidencia de pequerios impactos en el riesgo bancario. La tasa de
crecimiento anual del PIB cae entre 0,47% y 0,49% en los paises seleccionados, y la mitad del valor estimado en un ejercicio similar
para el caso del Reino Unido. EI tamaiio de este efecto sugiere que los bancos de América Latina enfrentan condiciones de financiacion
menos favorables, que se traduce en tasas de préstamo mds altas, que afectan la economia.
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I. Introduccion

The financial crisis of 2007-2009 has pushed policy
makers and researchers to find solutions to reduce
the severity and frequency of a banking crisis.
Despite the general belief that regulation over the
financial industry should be reliable and less costly
for society and investors, there is no consensus on

how to achieve such goal.

The debate around financial regulation is as
complex as the crisis itself. The financial sector
has become an intricate system of regulations, au-
thorities and institutions, especially in the banking
industry. Banks have become big conglomerates
with diverse relations with shareholders, creditors,
managers, and intricate operations that required a
high level of expertise to understand them. The in-
dustry's regulation reflects such complex environ-
ment where techniques to regulate and supervise

the industry are always evolving.

In this context, the Basel Committee has at-
tempted to overcome such difficulties by setting
standards for international banking regulation and
supervision. Although capital is a key aspect of the
Basel agreement, it is not restrictively focused on it.
The third version of the initial agreement (Basel III)
promotes a comprehensive approach to financial
stability, including a set of standards to improve
risk management practices and governance as well
as levelling up the transparency and disclosure

procedures. Therefore any result derived from the

92

analysis in this document is restricted to one side
of the first pillar (capital) of the Basel agreement

and does not test the agreement as a whole.

Focusing on capital requirements, itis clear these
standards draw a limit to the way banks fund their
activities. Capital in its purest form acts as the main
cushion when unexpected losses arise, constituting
the first line of defence for creditors, depositors and
in dramatic situations, taxpayers (Admati et al. 2013).
Increasing it seems to be a reasonable decision to
preventliquidity crises and protect savers, investors,
and the bank itself. This would yield a more stable
financial sector, reducing the volatility passed to the

overall economy and to all its dependent sectors.

Here is where the debate over capital require-
ments reaches its acme. Could increasing capital
requirements reduce the risk of a bank enough to
compensate a reduction in lending volumes or an

increase in lending rates?

Most bankers and a group of academics argue
that higher capital requirements will unambigu-
ously create a credit crunch that would harm the
economy in the long run (Institute of International
Finance, 2010). They predict that moving from the
current level of capital requirements will decrease
GDP in 0.3% in a 10 year period. According to
executives from financial institutions this happens
because more capital will inevitably reduce the
profitability of the bank (ROE), with higher funding

costs on loan rates, impacting costumers and firms.



An alternative group of academics argue that
higher capital requirements would not necessarily
affect the long term rate of growth because the net
benefits prove to be higher than the cost of rising
more capital. They illustrate that a mandatory
increase in capital requirements would barely
increase the overall cost of funding, or make them
operate ata suboptimal scale (Admati and Hellwig,
2013; Miles et al., 2011). These researchers find a
net cost of doubling the capital between 0.06 and
0.15% of annual GDP growth with a present value
equivalent to 6% of GDP.

In the heart of the discussion the Bank of
International Settlements (BIS) has estimated
empirically the overall effect of increasing capital
requirements. The impact from tighter capital re-
quirements (1% increase) evidence a low impact
in GDP, expecting a reduction of 0.19% of GDP
over four years (BIS, 2010). The authors predicted
that half of the required change will come from
an increase in capital and the rest from a reduc-
tion in risk weighted assets (RWA) or reductions

in lending.

Other researchers have studied the capital and
risk relation, including some theoretical develop-
ments. Miles et al. (2011) suggests that banks with
relatively more capital become less risky. As the
risk of the portfolio (or assets) of the bank de-
creases, the expected return from equity should
decline as well. This highlights that debt is inher-
ently cheaper than equity, making the change in the
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cost funding negligible. Their results are validated
by Baker and Wurgler (2013) supporting the idea
that banks with higher leverage (or lower capital

to assets) have a higher risk.

It is inevitable to think that banks with higher
leverage and risk would yield higher returns, but
the evidence raises more questions than answers.
Using data from the U.S banks, Baker and Wurgler
rule out such idea calling it the "low risk anomaly".
Lower returns were associated with risky banks in
the last 40 years. Making aside the limitations of
these results, this conclusion could challenge the
argument that additional capital requirements
have insignificant effects on the cost of funding
because it denies the compensation effect of bear-
ing less risky. Although the low risk anomaly chal-
lenges the foundations of many studies, not just
this one, it has not been widely proved for many
markets, and therefore it constitutes a source for

further empirical research.

Besides the empirical literature, standard finan-
cial theory gives substantial attention to a famous
axiom to solve the dilemma of capital increments:
the Modigliani - Miller's (MM) theorem. In its basic
premise, the composition of debt and equity of a
bank should not have an impact on the overall
cost of funding. If the MM holds completely in the
banking industry, banks could increase their equity
with no negative effects on the cost of funding.
However, this study provides evidence that this

may not be the case.
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Thus, I use Miles' et al. approach to assess the
costs of increasing capital requirements into the
economy. First, I estimate how changes in the
capital have an effect on the level of risk of banks.
Second, I gauge how risks are translated into the
cost of capital and loan rates. Finally, I calibrate
the cost in terms of present value and annual GDP

growth from the change in loan rates.

In this document I use a dataset of Latin Ameri-
can banks to measure the cost of rising capital into
the economy. The countries (Brazil, Colombia,
Chile, Mexico and Peru) were selected because
their economic relevance in the region, the quality
of the information available and the fact that there

is limited empirical research on this matter.

Using a sample of 33 banks (from the Bankscope
database) from 1998 to 2012, I found that leverage
has a statistically significant impact on the level
of risk of banks. A 1% increase on the leverage is
associated with a 1.4-2% on the level of risk. This
result is not far from the estimates by Miles et al.
(2011) which are in the range of 2% to 6%. This
additional risk translates into an average cost of
funds and loan rates increase in the Latin American
economies of 0.38% and 0.85% respectively (using
the base case scenario). In overall the cost for the
selected countries in GDP growth reaches an av-
erage of 0.47-0.49% annually and 19-21% of GDP
in present value. Compared with the UK exercise
the cost of increasing capital in Latin American

countries is higher for all countries. It is important
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to mention that these findings should be assessed
integrally with an estimation of the benefits from

increasing the regulatory capital.

Some conclusions are derived from these
results. Matching standards for Basel III capital
requirements at the same pace of developed coun-
tries might be costly for Latin American economies.
Also there are considerable differences in the cost
across countries. Colombia and Peru may pursue
updates in the Basel agreements without much
harm comparatively with their other Latin Ameri-
can peers. Finally, the MM theorem barely holds
in Latin American countries, which incentivise no

additional capital increments.

This study contributes to the literature of finan-
cial regulation in twofold aspects. First, the major-
ity of existing studies for Latin American banks
address the effects of regulation over the credit
market without performing any estimation of the
leverage to risk relation. This estimation allows
the financial authorities to have a refined notion
of the cost of a frontline update of the regulatory
framework of capital requirements. Second, this
research characterizes the main channel by which
capital variation is translated into the cost of
funding of banks assessing the Modigliani-Miller

compensation.

The document is organized as follows. The first
part will introduce the basic elements of capital

and some features for the Latin American financial



sector. The second part will describe the data, the
empirical strategy and the results. The third part
will include some limitations, caveats and conclu-

sions from this research.
II. Conceptual Framework
A. Capital reserves

Reserves of capital are essential for the banking
business, creating confidence among depositors,
creditors and investors. Regulators and central
banks are called to set the level of capital reserves
for most financial institutions. However the debate
spins around the optimal amount and quality
of capital that banks hold to absorb unexpected

losses.

A key piece of this debate relies on the defini-
tion of bank's capital. As pointed by Admati et al.
(2013), there is a public confusion between capital
and reserves. To address such misunderstanding,
itis worth mentioning first the difference between

liquidity and solvency.

According to the Bank of England (2013), li-
quidity problems occur due to a temporal failure
to repay depositors and creditors, while solvency
accounts for a permanent issue. On one hand li-
quidity problems are temporal because the bank
holds enough assets to meet these liabilities, but
doesn't hold the liquidity on those assets to meet

them. If the bank has enough cash, it should not
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be a problem. In the other hand, solvency prob-
lems occur due to permanent insufficiency of
assets with respect to its current liabilities. If the
bank has enough capital, then the bank it is said
to be solvent. Thus from the bank's perspective, a
liquidity problem derives from low levels of cash
or reserves, while a solvency problem derives from

a short level of capital.

Thus, reserves are assets that banks have in the
form of cash and are used to facilitate its operation
and maintain a level of cash to respond to clients'
withdraws when needed. The financial authorities
use reserve requirements to avoid liquidity prob-
lems as mentioned before; however, it may not be
useful to cope with solvency problems. To handle
this problem, shareholders provide funds to avoid

insolvency in the form of capital.

For the Bank of England (2013) capital is primar-
ily a source of "own" funds. These funds embrace
three key characteristics: it absorbs losses, it is

perpetual and its repayment is not obligatory.

Regarding its first characteristic, if bank loans
perform unexpectedly poor, and the creditors
and depositors withdraw their money, the cash
is eroded and because of that the liabilities are
higher than the assets, and capital is required to
absorb those losses. In order to shed more clarity
on the purpose of capital, one may distinguish
unexpected from expected losses. Using historical

information a bank can calculate the portion of
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loans that are expected to default. This estimate
constitutes the average expected losses for a bank,
and is covered with the interest rate it sets for each
loan. The difference between the ex-ante expected
losses and the actual losses of the banks constitute
the unexpected losses. The types of shocks that
affect the financial industry make more difficult

to calculate the predictions for unexpected losses.

Second, investors must internalize that funds
provided to the bank will only be repayable if the
bank stops its operations. When a bank is liqui-
dated, the remaining funds after paying other
creditors will be allocated to investors. Before that,

investors cannot force a bank to repay any funds.

Third, the distribution of the capital will depend
on different variables and it is not mandatory.
Dividends are given to the investors depending
on many factors: level of profits, levels of capital,
expansion plans, regulatory frameworks, etc. Com-
pared to other sources of funding, such as debt or
deposits, capital funds are in a disadvantage in
terms of repayment. Therefore, investors might

expect higher returns for this investment.

In summary, capital constitutes a cushion for
unexpected losses that should not be confound
with the reserves, and that it gives an indication
of the capacity of a bank to repay its liabilities.
Indeed, regulatory and monetary authorities use
capital requirements to ensure a level of stability on

that industry and to reduce the systematic risk to
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the rest of the economy. The following section will

provide the key elements of capital requirements.
B. Regulatory Capital

Broadly speaking after the 2008-2009 financial crisis
the level of regulation and how the banks are been
scrutinized is being put into revision. Questions
have been raised on the level of financial regula-
tion that banks are bearing, hoping that a new
regulation could ensure tax payers won't have to
swallow a bail out again. It's probable this is one
of the main reasons to impose banking regulations,
but yetitis not clear why banks are being regulated
at all. Dewatripont and Tirole (1994) suggest that
although there are many arguments floating over
why regulate banks, it's the protection of small
depositors the ultimate and most reasonable expla-
nation for bank regulation. Depositors, as creditors
to the bank, have no expertise to monitor or disci-
pline banks when moral hazard or adverse section

externalities loom from the banking activity.

In particular the idea to regulate the bank's
capital and set minimum requirements is derived
from this premise, with three supporting arguments
(Morrison and White, 2005). First, as amoral hazard
situation where banks that do not have enough
"stake", making decisions that are optimal for the
equity holders (or even managers), but suboptimal
for society including small depositors. Banks may
take excessive risks that maximize their own ben-

efits in the short run, where creditors and deposi-



tors bear the cost if those risk materialise. Second,
the "safety net" which has not been formalized yet,
predicts that to protect creditors and depositors,
banks should have a cushion to absorb unexpected
losses. Therefore if the regulators want to prevent
spill overs of a bank failure, authorities may need
to ensure banks have enough capital to respond in
financial distress scenarios. Third, regulators would
prefer not to have banks that are untrustworthy and
erratic; therefore, they could use capital require-
ments to select out these banks, solving an adverse
selection problem. A banking industry that is been
watched closely with optimal requirements of capi-

tal may reduce its size but increase its productivity.

International and local financial authorities
have developed a framework to regulate capital
using these arguments. The conditions to regulate
bank capital vary across countries, but mostly rely
on the Basel agreement as the standard to define
the level of market control. The Basel agreement
has delivered three set of rules since its creation in
1988 (Basel I (1988), II (2006), I1I (2011)), promot-
ing the use of capital requirements and pursuing
a "resilient banking sector" (BIS, 2011).

The latest of the Basel agreements (Basel III) di-
vide banks' capital in two categories: Tier 1 and Tier
2. Tier 1 capital is divided between Common Equity
Tier 1 (CET1) and the Additional Tier 1. CET1 is
formed by retained earnings and ordinary shares,
with some deductions (Goodwill and Non -MSR
Intangibles) Tier 1 capital is equal to CET1 plus
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Qualifying hybrid securities and non-controlling
interests. Figure 1 shows the categories of regula-
tory capital. CET1 constitutes the first capital that
is depleted if losses arise and if interacted with the
level of assets, it constitutes a measure the leverage
of the bank.

Figure 1
REGULATORY CAPITAL CATEGORIES

Tier 2 Capital

Additional
tier 1 Capital

> Bank Capital

Tier 1
Capital

Source: BIS, 2011.

In this context, the Basel committee has made
clear that the level of capital should be relative to the
level of risk of the portfolio. The actual requirements
of capital depend on the level and composition of
assets. Initially, the authorities calculated the level
of compliance to the regulation with the capital asa
portion of the total assets. Yet, this measure was re-
fined in the second revision of the agreements (Basel
11, 2006). Such change allowed banks to hold capital
according to the level of risk they are exposed. This
measure is called the risk weighted assets (RWA).
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In particular, the Basel Committee has been
using these assets measures to calculate the mini-
mum portion of capital the banks should hold. The
capital requirements by category and agreement

are illustrated in the following table:

Table 1 shows that the Basel agreements have
been tightening the requirements of Tier 1 capital
and CET1, but not in the aggregate capital. In ad-
dition, according to Galindo et al. (2012), Basel III
focuses on improving the quality of capital and
not necessarily the levels. Particularly, Basel III
increases the minimum of CET1 that is the best
capital to absorb losses. This trend has permeated
local authorities which have been adjusting to these
new lineaments. Latin American countries have
been adopting the Basel recommendations with
some parsimoniously as part of a greater strategy to

open their economies and their financial markets.

The next section will briefly discuss some

characteristics of the Latin American banks and

the degree the implementation of these recommen-

dations in the selected countries of this research.

C. Financial markets and Regulatory Capi-
tal in Latin America

The literature on Latin American banks is limited
and encompasses some topics related to capital re-
quirements. The IMF (Barajas et al., 2005) estimated
the effect of the Basel I recommendations into the
Latin American credit market, finding a positive
impact on capitalization and lending activities.
Brock and Rojas (2000) disaggregate the determi-
nants of spreads in Latin American banks, unveil-
ing that operating costs, non-performing loans and
reserve requirements (not capital requirements),

have a negative impact on spreads.

The financial sector in Latin America has been
evolving rapidly in the last few decades. Boosted
by the economic growth of the area, financial insti-

tutions have increased their assets, the number of

Table 1
CAPITAL REQUIREMENTS BY CATEGORY

Indicator

Basel II Requirement

Basel III Requirement

Total Capital (+ conserve. Buffer)
Tier 2 capital>Tier 1 capital

Total Capital Ratio

Tier 1 capital

Common Equity Tier 1

8% of Average RWA

8% of Average RWA
4% of Average RWA
2% of Average RWA

10.5% of Average RWA
Yes
8% of Average RWA
6% of Average RWA
4.5% of Average RWA

Source: BIS (2011).
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customers and have gained cost and operational
efficiency (Sosa et al., 2013). However, the region's
banking industry is still behind many developed
counterparts in the G20, especially in terms of in-
clusion, margins, and lending penetration (De la
Torre et al., 2012). Map 1, shows and indicator of
financial inclusion presented by the World Bank
(World Bank, 2011). Except for Brazil, the rest of
Latin American countries have a reduced access

to financial funds.

Chile, Colombia, Mexico, and Peru are in the
medium and low ranges of countries with less than
50% of the adult population with access to financial

products. Moreover, the amount of loans and depos-
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its are still behind developed markets as illustrated
in Map 2. Loans in most of the Latin American
countries represent less than 50% whereas, in most

of developed countries, it surpasses 100%.

However, Latin American Banks were rela-
tively unharmed to the last financial crisis in the
developed world due to institutional factors. New
supervisory institutions, macro and micro pruden-
tial regulations and a different monetary policy
rules, helped the region to overcome the financial
distress (Bleger, 2011). In response to these insti-
tutional factors, the countries for this study have
improved their capital steadily from levels around

9% t010.5% in average. Colombia outpaced the rest

Map1
ADULTS WITH AN ACCOUNT AT A FORMAL FINANCIAL INSTITUTION
(2011, %)

No data BN 0-16,5

Source: World Bank Database, World Development Indicators.
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Map 2
OUTSTANDING LOANS FROM COMMERCIAL BANKS
(2012, % of GDP)
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No data Less than 25

Source: IMF, Financial Access Survey.

of the group by increasing its capital nearly 2.4 in
the last 12 years. Brazil had a 0.82 increase in aver-
age, while Mexico and Peru achieved 0.28 and 0.04
respectively. Regarding Chile, it has maintained
the levels of capital with fairly similar numbers
as the OECD countries. Nevertheless, the OECD
countries have increases 0.7% their capital ratio.
Figure 2 shows the level of capital as a percentage

of total assets.

Simultaneously regulators in this group of
countries have been changing their capital require-
ments to meet international standards with the
intention to improve the stability of their financial

sector. Colombia and Peru are far from Basel III
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recommendations and capital reconfiguration is
still needed to adapt to Basel II (Galindo et al.,
2012). Brazil and Mexico adopted Basel II com-
pletely and already have a draft to implement
the Basel III recommendations. Finally, Chile has
been changing its own schedule to adjust to Basel
IIT starting in 2013 until 2019, but the current state
of the regulation will make the transition feasible.
(KPMG, 2010; IFF, 2010; BIS, 2013).

These changes on the regulatory requirements
have an impact on the level of capital that banks
inject, with benefits and costs to the society. The next
section will illustrate how costly is rising capital in

the banking industry from a theoretical perspective.



Figure 2
CAPITAL LEVEL IN SELECTED COUNTRIES
(Total capital % of total assets)
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Source: World Bank Database, World Development Indicators.
D. How costly is capital for Banks?

Modigliani & Miller (MM) propose a theoretical
framework to understand the structure of capital
and the cost of funding for firms. In essence, the
authors suggest an explanation for the effect of a
variation in the capital structure into the cost of
capital (Modigliani & Miller, 1958). The prediction
is that rising capital will decrease the volatility of
the returns of the equity, which will make debt safer
and reducing the required return of equity. There-
fore, the cost of funding will remain unchanged
only if we accept the assumptions of the theorem:
small transactional costs, competitive markets,

equal tax treatments and no bankruptcy costs.

In general, MM theorem may not hold 100%

because some of these assumptions are too strong.
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One may mention two arguments to support this
statement: taxation of equity and insurance for lia-
bilities (Miles et al., 2011). First, debt payments in the
majority of countries are exempt from taxes while
dividends are not, creating a clear incentive towards
holding more debt-relative to equity changing the
capital structure (Cheng and Green, 2008). Second,
many countries establish implicit or explicit insur-
ance for deposit and non-deposit liabilities. Deposit
liabilities insurance is only common in developed
economies. Still, Latin American Governments have
bailed out banks in several occasions with large
amounts, proving an implicit insurance that secure
deposit and non-deposit liabilities (Carstens et al.,
2004). This distortion creates a miscalculation over
the value of this source of funding, making debt
cheaper relative to equity. The fact that the MM
may not hold completely implies that changes in the
capital will make the cost funding of banks escalate
rapidly, translating the cost to the customers and

firms through higher rates or less lending volume.

The relevant question then is how changes in
capital have an effect on the cost of funding vis-a-
vis the MM theorem. In the next section, I use Latin
American bank's data to quantify the effects of ris-
ing capital on GDP growth in different scenarios

depending on the completeness of the MM theorem.
E. Opportunity cost in Banking

The opportunity cost of an investment depends on

the future cash future it generates and the risk asso-
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ciated with these flows. The standard tool to assess
the opportunity cost for financiers, weather they
provide debt or equity, is the Weighted Average
Cost of Capital (WACC). This approach weights
the cost of capital by each source of funding and
their relative cost. The weights are derived from the
relative weight of each source on the total capital of
the company. Most companies split capital between
equity and debt, and the cost of each source will
depend on factors such as the level of interest rates,
the maturity, the expected returns on investments,
among others. To make a systematic approach to
the estimation of the cost of each source it is com-
mon to use a model with a sound theoretical base
to calculate it. The Capital Assets Price Model or
CAPM is an equilibrium framework that provides
a "description of the relation between risk and return”
for assets or securities (Jensen, ef al., 1972, pp:3). In
this model the Beta(equity) of a company reflects
the risk of a stock compared with the whole market,
assuming no transactional costs or asymmetric
information among agents. This Beta is then used
as an input to determine the expected return on

equity, or the cost of equity on the WACC.

The CAPM rely on a set of assumption such
neglible transactional costs, asymmetric informa-
tion among agents, and that investors perfectly
diversify their portfolios against non-systematic
risks (Villarreal et.al, 2010). Satisfaction of these
assumptions vary across different economies, and
therefore the results derived from these models

should be compared with caution, although the
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same methodology is being used for all countries.
Villarreal and Cordoba (2010) proposed a way to ad-
just for some of these differences, adding a country
risk factor to the model which constitutes a future

extension to the estimations derived from our work.

III. Data
A. Capital

In order to assess the effect on the cost of funding
and the GDP growth from changes in the level of
capital, we need a measure for capital. There are
many measures for capital, and more are develop-
ing while this research document is been written.
To be consistent with other pieces of literature I
decided to follow the methodology proposed by
Miles et al. (2010), where bank's leverage is a mea-

sure to gauge changes in the capital.

Miles calculate leverage as the total assets
over the Tier 1 Capital. This measure reflects the
potential for losses and profits beyond investing
its own funds (D'Hulster, 2009).Moreover, if capital
requirements are increased, these measure would
reflect such change in the regulation. Higher
(lower) levels of leverage mean that the bank is
using small (large) amounts of capital, relative to
its assets. Figure 3 illustrates the leverage of banks

by country and year in the sample.

The graphs in Figure 3 reveal a general trend,

where banks have been deleveraging in most of
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Figure 3
LEVERAGE
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the countries weather by increasing their capital
or by reducing their assets. It is not entirely clear
which of these two channels was responsible for
the reduction on the deleverage trend of banks.
However is possible to infer that an increasing
level of equity has been driving leverage down.
In general during this period the financial sector
expanded, making unlikely a decrease on the level
of assets. In all cases, the leverage ratio is calculated

using the risk weighted assets in the nominator.

Regarding the denominator, the BIS has pointed
that the Common Equity Tier 1 (CET1) is the ulti-
mate capital measure that could absorb unexpected
losses for banks. Since this regulation is relatively
new, and not all regulators require reporting such
value, it was not possible to use this capital mea-
sure. Instead, I used Tier 1 Capital, a widespread
measure for capital. Tier 1 Capital can be proxy
for the CET1 and there is evidence that it tends
to move together (Miles et al., 2010). Summary
statistics by country for each of the variables that
will be used in the model are presented in the table

A1 in the annex.

B. Risk

The risk is measured using the CAPM model. This
model estimates a Beta for each bank with respect
to its own market, using daily prices of bank's
stocks and markets on the selected countries for
the period. Table A2 in the annex compiles the
Beta(equity) estimate for 33 banks in a 12 year

104

period (displaying only index number from ban-

skcope).
C. Cost of Capital

Finally, to estimate the cost of capital at the country
level I collected data of risk free rates and market pre-
miums. The risk free rates' data comes from historical
series of generic sovereign bonds from each govern-
ment for the selected countries, with a maturity of 10
years as suggested by Damodaran (2013). The yield
of each local currency sovereign bond is averaged
for the available data to obtain an estimation for the
risk free rate for each country. Second, the market risk
premium is obtained from the Damodaran's database
for risk premiums. Here the author proposes to
calculate the risk premium with the average returns
above the risk free rate. This calculus isnot done using
long historical time series due to its scarcity and low
reliability of data, but with the country risk derived

from sovereign debt (see annex 3).
IV. Empirical strategy

The empirical strategy follows three steps. First,
I estimate the beta(equity) for each bank in the
sample and use this estimation to test the effect of
leverage on the beta(equity) using an econometric
model. Second I use this estimation to calculate
the expected changes in the cost of capital and
loan rates at the country level. Third, I calibrate
these variations in loan rates to predict an estimate

change in GDP growth at the country level.



A.Econometric Model

The standard theory of the CAPM predicts that the
expected return on a company or security will be
proportional to its systematic risk (Baker & Wur-
gler, 2013). In addition the Beta(asset) is constituted
by the Beta(equity) and the Beta(debt) as follows
(Miles et al., 2011):

Debt Equity
= — )+ .
ﬁasset ﬁd@bf (ASSEt ) ‘BEWIW( Asset

(1)

Under the assumption that Beta(debt) is
equal to zero, then it is possible to state that the

Beta(equity) can be modelled as follows:

Asset
Equity

.Bequity = Bawr ( (2)

A zero Beta(debt) means that the bank's liabilities
are riskless compared with market movements in
accordance with the Hamada's equation that links
the MM theorem and the CAPM (Hamada, 1972).
Expression (2) corresponds to the main model to
estimate the leverage (assets/equity) as a linear
determinant of the risk of equity or Beta(equity). In
this model if the bank's leverage doubles and the
Beta(asset) remains unchanged, then the same risk is
spread over alarger capital, as explained by Admati et
al. (2013). The Beta(asset) reflects the level of risk for a
firm without any debt considerations. In other words

is the level of risk regardless of the capital structure.

To assess this model, first I estimate the risk of

each bank using its returns in the market and the
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returns of each market in the overall. The return
for the market and the stock of a bank may be

obtained as in (3):

Pii = Pigr)
Ty =
pi(t-])

(3)

where 7, is the return of each bank in time t and
p,, is the price of bank's stock 7 in year t. However,
some authors suggest that using logarithm ap-
proximations has some advantages related to the
normality in price (O'neil, 2011). In consequence
equation (4) is used to calculate the return of banks

and the overall market for each country:
log (1 +7r,)=Log(p,) - Log(p,,) (4)

Using this information, I estimate the bank
specific returns and market returns to predict the
Beta(equity) of each bank for the 14 year period,
taking the average of returns on a year to year
basis. The specification follows a linear relation

between returns:
log (1 +rit)=qpr,+¢ (5)

where @ is the constant, § represent the Beta(equity)
and ¢ is the error term. The estimates of Beta(equity)
are the result of OLS and provide the individual risk
of each bank 7 with respect to the market j. These
coefficients are used as a dependent variable to
evaluate the average effect of leverage over the risk
of a bank. The effect is captured by the following

specification:
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A

B,=v +BX, +¢ (6)

where f§ is the Beta(equity),  is the Beta(asset) and
X, constitutes a vector that includes the current
value of leverage and its lag. A lag is included in
order to control for some autocorrelation between
the actual level of risk and past level of leverage.
According to (McKinnish, 2002), the use of lagged
independent variables seeks to correct for omitted
variable bias and measurement error. In this case,
there may be a simultaneous correlation between
the contemporaneous and the lagged level of
leverage and the level of risk measured by the
Beta(equity). It also reflects the changes in the
short and long run conditions that have an effect
on the dependent variable. Finally,  represents
the constant or the average change on the risk by

a change of 1% on the bank's leverage.

However, omitted variables may reduce the
consistency of the estimate due to a plausible corre-
lation between the error term ¢,and the f estimate.
The nature of these omitted variables is critical to
assess the results. Therefore, the panel data allows
to control some of these omitted variables, using
time and individual fixed effects. Model (7) fulfils

such objective as follows:
B,=v+BX,+6,+06 +¢ (7)
where 0, represents the fixed effects for each bank

which captures all the unobservable characteristics

that are specific for each bank, but do not vary over

106

time such as management individualities, organiza-
tional and enterprise culture. Finally, 6, corresponds
to the time fixed effects that captures unobserved
factors that may have an effect on the bank's risk
and vary over time, but do not change across banks.
Here one may include macroeconomic factors, such
as the GDP cycles, inflation, commodity prices,

credit cycles and interest rates, among others.

To verify the robustness of the results I estimate
two additional specifications: a first difference esti-
mation (8) and alogarithmic transformation (9).The
first differences estimation attempt to reduce the
problem of non-stationary series. Although it is not
obvious in a graphical representation, some series
may have trends which induce a spurious regression
and bias over the precision of estimates. In statisti-
cal terms, stationary series are ones that the mean
or the variance do not vary over time. Therefore,
a first difference estimation tries to transform non
stationary series into stationary series. Although
some verification is required, these tests -panel unit
root test- force strongly balanced panels, which in
this case are difficult to achieve (Wooldridge, 2009).

Second I use a log specification to take into
account that the distribution of the data may be
non-normal. If log transformation is applied the
effects of outliers are less pronounced too. How-
ever, log specifications are more widely applied to
variables that are originally in levels. In this case,
the variables that are used are not in levels, but in
relative terms (Wooldridge, 2009).



B. WACC and CAPM

Using the Beta(asset) estimates from the economet-
ric model, I calculate the required return for equity
equivalent to that level of risk and the cost of capital
or weighted average cost of capital (WACC), for
each country in the sample. For such estimation,
the CAPM defines the required rate for equity and
the WACC as follows:

asset

R =R % o
=R G (B Tier 1 Capital

) Rp_ (10)

Equity
Asset )'") (1)

Equity
Asset I Bfy (-

WACC, =R, (—
where R is the required return on equity, Rf, cap-
tures the risk free rate and Rp, is the risk premium,
and country risk in country m. The leverage and
equity to asset's ratio are calculated using the av-
erage for each country sample. After calculating
the required return for equity and the WACC, I
create an alternate scenario in which banks have
to double their capital or cut the leverage by half.
This will give the necessary variation to estimate
the degree of compliance of the MM theorem and
the variation in the cost of funding that s translated

into the economy.
C. Calibration

Finally using the completeness estimation of the
MM theorem, I use the calibration equation pre-
sented by Miles et al. (2011) and the Bank England
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(2010) to evaluate the effects of variation in the cost
of funding into the rates faced by firms and the
change in GDP growth at the country level. Using
a production function with capital K, labour L, and
output Y and constant elasticity of capital, it is ex-
pected to see that the cost of funding or borrowing
for firms changes the equilibrium of capital stock in
the economy, which translates into long run varia-
tions in the output. The final response of output to
changes in the cost of capital is compounded by
three expressions. First, (a) represents the share of
total output allocated to capital. Second, (¢) cor-
responds to the elasticity of substitution between
capital and labour. Finally, there is the elasticity of
relative price/cost of capital 1/(1 - «) derived by
Miles. The expression to calibrate these results can
be described as follows:
;l;icl;‘zaa(l/l—a) (12)
This calibration will deliver the elasticity of GDP
growth over the average of cost of capital for the
entire economy. Additional assumptions are used
to calculate the annual variation in GDP and the
present value of this cost. The sources of the inputs

used are displayed in the table A4 in the annex.

V. Results
A. Econometric model

First, Figure 4 presents the average Beta(equity)

estimates in each country in the sample after run-
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Figure 4
BETA ESTIMATES BY COUNTRY
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ning OLS of each market returns over bank returns
in each year using daily data. The data was ag-
gregated by country, to show some features. The
Betas(equity) show that banks on each country
tend to be less risky than the market, with values
on a range between zero and some outliers above 1.
Some of the countries present a diminishing trend
in their Betas(equity), for instance Brazil, Mexico
and Peru. The variations in the Beta(equity) may
respond to macroeconomic factors and some in-
dustry related factors. The improvement over debt
profiles of governments and the robust economic
growth in that period seems to be reflected in the

overall region Beta(equity) estimates in Figure 4.

Second, Table 2 provides the results of the
leverage to risk model specifications. In general,
all specifications yield a positive estimate with the
majority of cases with significant leverage's coef-
ficient. Therefore, a change in the leverage has an

impact on the level of risk.

The basic OLS regression (6) shows a leverage's
coefficient -the Beta(asset)- not different from zero.
Model (7) and (7)* include time and fixed effects
and additional controls, with a coefficient of 1.4%
and 2% respectively. First difference's model (8)
estimates a coefficient of 3%. Finally, the log model
estimates a coefficient of 0.17, still in a different
scale, but not significant from zero. Fixed effects'
and First differences' models present coefficients
that are significant and closely consistent with
Miles et al. (2011) estimates.

LEVERAGE, RISK AND REGULATORY CAPITAL IN LATIN AMERICAN BANKS

Gabriel Moreno

In detail, model (7)* includes some control
variables and bank and time fixed effects. Control
variables try to avoid any omitted variables bias
that cannot be captured by the bank and time
fixed effects. These are variables vary over time
and across banks and have a dual effect in the
dependent and independent variable. In this case,
decisions over the risk of the assets may change
over time and are different from bank to bank. I use
the return of average assets (ROAA), the loan loss
reserve ratio and the liquid asset's ratio to control
for this omitted variable. First, the return of assets
can capture a fragment of the risk the bank is tak-
ing. Extreme values are inevitably associated with
risk loving banks. Secondly, the loss loan reserve
ratio is a proxy for the bank's provisions in the case
of getting into riskier assets. Extreme values again,
pointa concern over the risk of the assets. Third, the
liquid ratio gives a notion on how easy is for a bank
to sell its assets without any loss. More liquidity
implies less risk over time. However, when added
to the regression these variables turn out to be not

significant with a 90% of confidence.

I tested the main specification (7)* using two
robustness checks. I estimated a first differences
which supports the results previously described
with an average change in risk of 3%, significant at
the 1%. The second robustness check is a log speci-
fication that yields a variation of 1.2% on the risk
(after changing the scale of the result). However,
the coefficient is not significant at any level. For

this reason, results must be taken with precaution.
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Table 2
BETA AND LEVERAGE
Dependent variable: Beta(equity)
Model (6) (7) (7)* (8) 9
OLS OLS OLS OLS (FD) OLS (Log)
Leverage' -0.00 0.014** 0.020 **
(0.00) (0.01) (0.01)
Leverage,,, 0.00 -0.02*** -0.02 *** 0.01
(0.01) (0.00) (0.01) (0.01)
ALeverage, 0.03**
(0.01)
Log(Leverage,) 0.17
(0.35)
ROAA, 0.01 -0.07 0.02
(0.02) (0.02) (0.04)
Loan Loss Reserve Ratio, 0.01 -0.00 -0.00
(0.02) (0.02) (0.06)
Liquid Ratio, -0.00 -0.00 -0.01
(0.00) (0.00) (0.01)
Constant 0.53 *** 0.80 ** 0.72* -0.43 -0.10
(0.04) (0.30) (0.36) (0.31) (1.09)
Observations 117 117 115 80 115
r? 0.02 0.25 0.34 0.29 0.27
Additional Controls No No Yes Yes Yes
Time Fixed Effects No Yes Yes Yes Yes
Bank Fixed Effects No Yes Yes Yes Yes

Standard errors in parentheses.
*p<0.1,*p<0.05 " p<0.01

Note: Clustered errors are used in the all models except the model (6). Clustering is at the bank level, allowing for autocorrelation
at the bank level but not across clusters. The change is not significant using clustering errors at the country level.

For these estimates three banks were excluded from the regression: Grupo Financiero Bancomer, Grupo financiero Banorte and
Bancolombia. The reported data of these three banks were not consistent with the bankscope database. In addition, distortions
derived by mergers and acquisitions can have an impact on the reliability of the information. Bancomer merged with Grupo
Financiero BBV-Probursa in 2000 and BBVA S.A Bancomer in 2009. Banorte merged with IXE bank in 2010. Bancolombia merged
with Conavi and Corfinsura in 2005.

Betas with a value of less than 0, were dropped. According to Damodaran (2013), negative Betas are uncommon but appear in the
regression due to three reasons: first the company derive its activities from a commodity that act as a hedge to the return of the
market, such as gold. Second, put options on stock or selling forward contracts may behave similarly. Third, a distortion in the
stock drives the result. "Acquisitions battles and extended lawsuits" may create such distortion.

From a raw sample of 4500 observations, only 117 observations are used into the regression. 90% of the sample was not suitable for
use because these banks were private companies that had no stock market information. Another 5% corresponds to the banks which
do not provide an estimate for the Tier 1 Capital. The rest corresponds to the negative Betas and the three banks with distortions.
Despite this reduction, the sample used in the regressions reflects banks that hold 40% of total assets in the raw sample. The banks
from this sample correspond to USD2.20 trillion while the total of for the raw sample corresponds to USD5.31 trillion USD. Although
this might not represent the average of the market, creating a bias in the estimation, it represents the key players on these markets.
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The range of significant estimates in table 2 is
between 1.4% and 3.0%. Three out of five models
provide a significant coefficient. Fixed effects
models and first differences model find significant
coefficients. Regarding the significant estimates
although apparently low, Miles et al. (2011) found
a central estimate of 3%. I use 2% as a central esti-
mate but for calibration scenarios 1.4% is computed

as well.

B. CAPM and WACC

Table 3 illustrates the calculations for the required
return of capital, the WACC and the estimate of the
MM compensation - or offset- when the leverage
is cut by half. In order to demonstrate the results,
I chose one country as example. Using Brazil's risk
free rate of 8.7%, a risk premium of 7.5%, an aver-
age level of leverage of 10%, the Beta(asset) and
the constant previously estimated (0.02 and 0.72,
respectively), itis possible to calculate the expected
required return on equity and the WACC for the
set of banks in Brazil. Applying (10) and (11) this is:

R, =87% +(0.72 + (2%(10%)) 7.5% = 15.9%

brazil

WACC, =15.9% (L) + 8.7%(1- -k

Brazil 10% 10% )=94%

The next step is to calculate the same variables
using half of the level of leverage to value the in-
crease in the cost of capital by raising more capital.
Applying (10) and (11) again but with a leverage of
5%, this yields a required return on equity of 15.1%
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and a WACC of 10%. If the MM theorem would
not hold completely then changes in the leverage
of the bank would not have any impact on the
required return on the equity. Then applying (11),
the WACC is computed with half the leverage but
the return on equity will remain still in 15.9% and
not decreased to 15.1%. This produces a WACC of
10.2%. Thus, comparing this 10.2% with the initial
9.4% gives a WACC difference of 0.7 percentage
points in a market without any MM theorem
compensation. In the other hand, if we compare
the WACC of 10% that allows a reduction in the
required rate of return and the initial WACC of

9.4, there is a difference of 0.6 percentage points.

A first interpretation of these results implies
that in the no MM scenario, the variation of the
WACC is higher. Second, the size of the MM offset
suggests that effect in the rise of the WACC is 78%
of what would be if the MM would not hold at all
(0.6/0.7=78%). Rephrasing it, the MM offset in
Brazil is 22% of what would be if the MM would
hold entirely.

To interpret these results it is important to
clarify the notion of MM offset. If the MM offset
or compensation is close to zero, then that bank-
ing industry is in a scenario where changes in the
leverage or increasing the capital have no impactin
the required return of equity. In the other extreme,
a higher MM offset -close to 1- means that changes
in the capital generate large effects on the required

level of equity.
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Table 3
CAPM AND MM OFFSET
(By country)

Actual leverage

Leverage Halved

Differences

Country RFR RP Beta Return WACC Return WACC WACC AWACC AWACC MM
Equity cC Equity (NMM) MM (NMM) offset
Brazil 8.7 7.9 2% 15.9 94 15.1 10.0 10.2 0.6 0.7 22%
Chile 6.0 59 2% 12.0 6.4 11.1 6.7 6.8 0.3 0.4 29%
Colombia 7.5 8.3 2% 15.4 8.1 14.4 8.6 8.8 0.5 0.7 25%
Mexico 8.2 7.4 2% 16.1 8.6 14.8 8.9 9.1 0.3 0.5 33%
Peru 6.4 7.9 2% 15.6 6.8 13.8 7.1 72 0.2 0.4 39%
Average 7.3 7.5 2% 14.6 7.9 13.7 8.3 8.5 0.4 0.6 26%
UK 5.0 5.0 3% 14.9 53 12.6 5.5 5.7 0.2 0.3 46%

Note: RFR refers for the Risk Free Rate, RP as the Risk Premium and WACC as the weighted average cost of capital. All rates are
expressed in percentage terms. The Beta(asset) was applied homogeneously with a level of 2% to all countries, due to the lack of

enough observations to perform the econometric estimation for each country separately.

The results in Table 3 show that Latin American
banks are closer to ano MM setting compared with
UK's results estimated by Miles et al. (2011). In
the average, the MM offset in the Latin American
banks sample is 26% while in the UK is 46% for
the base case scenario. There are three factors that
drive these differences: i) lower levels of leverage
ii) the Beta(asset) estimate (3% in the UK vs 2% in
this document) and iii) higher risk premiums. First,
lower levels of leverage may reflect the quality of
this sample, where only major banks were suited
for the regressions due to requirements of informa-
tion (stock market and capital requirements infor-
mation). Second, the Beta(asset) estimate is lower,
presumably because Latin American stock markets

have less information available, are less profound
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and more illiquid compared with developed mar-
kets. Thus, investors in these markets follow with
less detail the changes in the capital structure.
Besides the market response, Latin American
markets tend to swing constantly due to foreign
investments and commodity prices, introducing
distortions into investment decisions. Third, Latin
American countries seem to have high premiums,

mainly due to political and economic factors.

C. Calibration

Table 4 illustrates the main parameters used and
the results derived from the calibration. To assess
the impact of halving leverage, I estimate the an-

nual cost of GDP growth and its present value as



a GDP share. It is paramount to highlight here that
this estimation only capture the cost of a reduction
in the leverage (or an expansion in the capital) via
higher interest rates in the economy. The benefits
from increasing the capital are mainly through
the reduction in the probability of the frequency
and severity of a financial crisis. The estimation of
the benefits is beyond the scope of this research,
however, using previous estimations it would be
possible to evaluate the outcome, to get an idea if

the benefits outweigh the costs or vice versa.

To obtain the annual cost of GDP growth, I
estimate the elasticity of cost of capital to GDP
for each country using expression (12), alongside
with the parameters in the first two rows of the

Table 4. The parameters were obtained from dif-
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ferent sources and periods of time (see annex 4).
The results show that Colombia and UK have the
lowest elasticity whereas Chile and Mexico stand
with values higher than 0.6.

The nextstep is to gauge how the changes in the
WACC translate into bank's rates for customers and
firms. Here [ use the common assumption thata1%
change in the WACC is translated one-to-one into
the bank's loan rates. This increase spreads into the
firms of the economy depending on the participa-
tion of bank credits on the firms' funding. I assume
a 1/3 proportion of bank lending, which indicates
that rates increases are cut by one third. Again, Tuse
the case of Brazil to clarify the computation of the
base case (Beta(asset) of 2.0%). Brazil's increase in
WACC s 0.57%, where only a third of itis translated

Table 4
GDP EFFECTS BY COUNTRY
(Beta = 2.0%)
Brazil Chile Peru Colombia Mexico UK
a 0.50 0.50 0.44 0.35 0.56 0.33
o 0.62 0.62 0.62 0.62 0.62 0.50
Elasticity 0.62 0.64 0.49 0.33 0.79 0.25
Change in WACC % 0.57 0.28 0.25 0.51 0.30 0.18
Debt % of total funding 0.33 0.33 0.33 0.33 0.33 0.33
Cost of capital % 16.6 11.9 14.3 15.8 15.6 10.0
Increase loan rates % 1.14 0.79 0.58 1.08 0.65 0.59
Annual change in GDP % 0.71 0.51 0.28 0.36 0.51 0.15
GDP reduction (PV)% 28.3 20.2 11.3 14.4 20.5 6.0

Note: PV refers to present value. It assumes equal share of debt in funding due to the lack of clear estimates for Latin American

countries. The present value of GDP reduction uses a discount rate of 2.5% for all countries, including the UK. Note that the

Beta(asset) for the UK base case scenario is 3% and not 2%, but I use it here to compare the results.
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into the loan rates (0.19%). This change turns into an
increase proportional to the cost of funding of 1.14%
(0.19/0.16) The annual GDP growth reduction is
0.71% (1.14%0.62). Using a discount rate of 2.5%,
the cost of deleveraging banks by half is equivalent
to 28% of the current Brazilian GDP.

Table 4 and Table A5 in the annex illustrate the
different cost estimates for the two scenarios where
the Beta(asset) is 1.4% and 2%. The general results
show a substantial higher cost for the Latin Ameri-
can economies compared with the results derived
for the UK (6% ), but with some heterogeneity in the
results. Peru and Colombia are the countries that
stand closer to UK's permanent loss in GDP with
11.3% and 14.4% respectively, whereas Brazil has
the highest cost of the sample, reaching five times
the value for the UK.

These results are driven by the value of the
elasticity -third row- and the change in the WACC.
The selected countries have a higher elasticity of
cost of capital to output, which makes the cost of
capital more expensive for the economy. Moreover,
increases in the WACC pull the cost up too. In sum,
most of the Latin American economies have higher
costs due the cost of funding and a larger traction

from the changes into the economy.

In conclusion, the Latin American banks have
higher levels of capital compared with developed
economies. Yet, the cost to increase more capital

is considerable for these economies. If this is true,
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one may argue that Latin American banks are in a
suboptimal capital structure allocation, and they
should not deleverage but increase their debt to
reduce their cost of capital, complying only with
the minimum regulators demand. However, this
could be misleading given the fact that the lack of
appropriate cushions to absorb losses was one of
the primary causes of the last financial crisis. The
benefits from rising capital are yet to be determined,
but at some extent these benefits are expected to
be large in Latin American countries due to the
severity of financial crisis in previous occasions.
High volatility of their currencies and fiscal distress
enhanced this crisis in the past. An optimal bank
capital structure may reduce the instability and
volatility of the financial sector enhancing welfare,

not only to the banks, but to the whole economy.

D. Limitations

The results above mentioned present some limita-
tions in terms of methodology applied and the in-
terpretation of the results. First, the limitations that
may affect the consistency of the estimates are the
most problematic. Particularly, omitted variables
and regress causality in the econometric model tend
to threat the consistency and interpretation of the
results. In this case, omitted variables are a source
of endogeneity, because the level of leverage is not
randomly allocated but a bank decision. Under this
scenario, bank's risk aversion is as a possible culprit
for an unobservable omitted variable. Risk aversion

may change through time and across banks, mak-



ing time and bank fixed effects useless. Three vari-
ables were added to capture such omitted variable
(ROAA, loan loss reserve ratio and liquid ratio).
Although these variables were not significant, risk
aversion might have some characteristics that lead

to think that it is not an omitted variable.

There is evidence that supports that risk aver-
sion might change over time rapidly, mainly due to
general economic factors that affect everyone in the
same way (Guiso et al., 2011). Then theses changes
in risk aversion are common across banks, which
allow a causal interpretation between leverage
and risk. Further research should be carried out to
understand the nature and characteristics of risk

aversion across banks.

Reverse causality may also bias the estimation
because the level of risk of a bank may determine
its leverage simultaneously. It could be argued that
the level of leverage may depend on the level of risk
because managers may decide to increase capital
if they think the bank is taking larger risks and
prefer to be conservative reducing the probability
of insolvency. It could also be argued that banks
may reduce their capital if they are overexposed
to risks and a default is almost inevitable. Thus,
rising capital is innocuous to the continuity of the
bank. Implicit or explicit guarantees over banks
liabilities may induce bankers to become more
aggressive in their investments, looking for higher
bonuses and remunerations in the short term. In the

end, the decision may also depend on the regula-
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tory authorities, which set the regulation ex ante,
reducing the endogeneity of the decision over the

amount of capital.

Second, the sample used might limit the scope
and external validity of the results. Given the fact
that 33 banks were used in the regression from a
300 banks raw sample, there is the possibility for
sample selection bias. The sample includes the larg-
estbanks in the selected countries which have better
accountability, more transparency, enough stock
market and capital information. Smaller banks in
Latin America tend to be privately held with less
information available. Then the results suit better to
large banks and the results are comparable to pre-
vious estimations in the developed world, where
only large banks have survived. Moreover, the bank
sample represents 40% of the total assets in the raw
sample, allowing, at least, a good representation of
the whole banking system. Applying these results

to countries with small banks may not be suitable.

Finally, limitations regarding the precision of the
results are derived from measurement error, either
on the level of risk or the leverage. On the risk side,
it is possible that market investors miscalculate it
which could increase the variance of the estimate.
However, this is not a concern because in the worst
case scenario the standard errors reported, includ-
ing this measurement error, are already low. Still,
more problematic could be a measurement error in
right hand side of the equation, particularly over

the leverage levels. However, some institutions
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that clearly misreported the level of capital due to
mergers and acquisitions were not included in the

sample.

VI. Conclusions

This study aims to assess the cost from increasing
capital in Latin American banks, exploring the
relation between leverage and risk and the com-
pleteness of the MM theorem. The findings show
that rising capital has an impact on the level of
risk of banks close to 2%. A bank with more capital
-and less debt- has a lower risk and requires lower
equity returns, compensating the switch to a more
expensive source of funds (compared with debt).
However, this compensation is small since banks
in Latin America are closer to a scenario where the
MM theorem does not hold at all. Thus, increasing
capital is onerous for Latin American countries
compared with the UK. In the average, the Latin
American countries have a cost in the range be-
tween 0.47% and 0.49% of annual GDP growth. The
average veneers high differences within the selected
countries, where Colombia and Peru have half of the
effect it has on Brazil. Still, the difference between

these two countries and the UK is almost double.

Several channels drive this cost. First, Latin
American countries have a higher elasticity of bor-
rowing rates to output, compared with the UK.
Small increases in the cost of borrowing for banks are
translated rapidly into loan rates and to the cost of

funds to do investments in the economy. Given that
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the stock capital is scarce in this countries and the
productivity of labour with respect to capital is low,
the response of output to changes in cost of funds
is higher compared with developed economies.
Second, the elasticity of leverage to risk is lower in
Latin American countries which suggest that inves-
tors in Latin America do not internalize all the risk
factors of banks probably because they face less

liquid markets and have less information available.

These results are crucial to decide the optimal
level and the quality of the capital for Latin Ameri-
can banks. Regulators, however, should have in
mind that updating capital requirements at the
same path as the developed countries could be
costly for the economy. These banks may face dif-
ferent funding conditions and the use of debt as a

disciplinary tool may not be feasible.

Further research is required in three fields. First,
the benefits of increasing capital are required to be
assessed, estimating the reduction of the frequency
and severity of a banking crisis. Second, the model
that is presented in this document assumes that a
decrease in the risk of a bank is associated with a
lower required return of equity, as the standard
finance theory predicts. However, the paper by
Baker and Wurgler (2013) found that the risk-return
relation may not hold, which could change the re-
sults of our model. Finally, tax effects, quantity of
loans and country risks should be included in the
estimation of costs of raising capital, addressing

the problem in a wider perspective.
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Annex 1
Table Al
SUMMARY STATISTICS
Country Stats Beta Leverage Total Tier1 LLR ROAA Liquid
% Assets Capital Ratio % % Ratio %
Brazil N 81 81 81 81 81 81 81
mean 0.57 10.0 144,108,700 11,595,666 4.94 1.90 36.36
sd 0.28 6.4 278,030,607 21,478,536 2.51 1.66 17.21
min 0.07 2.1 1,724,400 153,300 0.71 -3.12 3.79
max 1.25 45.3 1,150,486,200 76,769,400 13.34 11.05 103.54
Chile N 29 28 29 28 29.00 29.00 29.00
mean 0.68 15.0 13,180,670,724 984,190,714 2.15 1.45 20.88
sd 0.37 3.3 7,043,548,361 634,272,470 0.60 0.50 12.87
min - 11.6 4,173,242,000 197,789,000 1.25 0.54 6.72
max 1.24 22.6 24,759,888,000 2,135,660,000 3.11 2.37 50.18
Colombia N 28 18 28 18 28.00 27.00 26.00
mean 0.60 11.7 41,667,245,929 2,892,711,111 3.99 2.01 20.04
sd 0.39 1.8 32,538,327,810 2,014,327,837 0.85 0.52 4.78
min 0.14 8.5 7,339,200,000 769,600,000 2.75 0.98 13.59
max 1.70 15.8 127,289,300,000 7,213,300,000 6.10 3.18 38.08
Mexico N 21 17 21 17 21.00 21.00 21.00
mean 0.59 17.6 157,267,810 14,848,207 7.96 1.67 47.35
sd 0.46 15.1 172,591,184 17,237,072 4.46 0.99 22.76
min 0.05 4.0 18,287,000 918,000 1.51 0.06 17.39
max 1.99 50.1 687,883,000 46,588,000 14.27 4.00 94.24
Peru N 13 13 13 13 13.00 13.00 13.00
mean 0.43 22.7 39,561,869 2,428,715 4.32 2.25 29.60
sd 0.30 15.6 24,056,094 1,893,411 1.33 0.61 10.25
min 0.08 12.3 18,292,200 471,325 3.16 1.28 14.23
max 0.87 58.0 90,397,200 6,132,300 8.05 3.13 49.26
Total N 172 157 172 157 172.00 171.00 170.00
mean 0.59 129 9,095,419,012 514,964,215 4.64 1.84 32.07
sd 0.34 9.0 20,146,515,885 1,176,706,290 2.84 1.25 17.94
min - 2.1 1,724,400 153,300 0.71 -3.12 3.79
max 1.99 58.0 127.289.300.000 7,213,300,000 14.27 11.05 103.54

Note: * All values for Assets and Capital are in local currencies. Table 2 reflects the summary statistics for the variables used in the
econometric model and does not intend to reflect all the variables used in the results. LLR refers to Loan Loss Ratio. ROAA refers

to Return of Average Assets.
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Annex 2
Table A2
BETA ESTIMATES
(1998-2012)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
1998 1999
16277 0.65 0.17 3.784 45111 0.68 0.45 1.50
16664 0.70 0.04 17.77 45443 0.20 0.21 0.93
17131 0.31 0.43 0.72 45598 0.22 0.14 1.56
30901 0.98 0.08 12.08 45703 0.53 0.07 7.01
32034 0.50 0.05 9.37 45720 0.31 0.09 3.66
33974 0.53 0.14 3.78 46590 0.09 0.07 1.30
35873 0.02 0.10 0.25 47707 1.56 0.09 16.90
40697 0.32 0.23 1.37 48480 0.28 0.11 2.50
41090 0.54 0.06 8.83 49150 1.27 0.09 13.92
45110 0.16 0.02 7.32 50005 0.06 0.22 0.28
45111 0.15 0.24 0.62
45443 0.31 0.11 2.84 2000
45598 0.45 0.12 3.85
45703 0.68 0.08 8.88 16277 0.91 0.56 1.62
45720 0.51 0.07 6.93 16664 0.71 0.07 10.15
46590 0.37 0.07 5.55 17131 -0.01 0.03 -0.33
47707 1.91 0.11 17.95 30010 0.68 0.78 0.87
48480 0.86 0.13 6.44 30901 0.45 0.13 3.38
49150 1.18 0.09 12.94 32034 0.73 0.08 9.46
50005 -0.24 0.07 -3.28 33974 0.34 0.12 283
35873 0.02 0.15 0.13
1999 40697 0.17 0.14 1.17
41090 0.52 0.06 8.12
16277 0.74 0.24 3.02 45110 0.33 0.05 7.01
16664 0.58 0.05 11.32 45111 0.84 0.34 2.45
17131 0.27 0.15 1.82 45443 0.32 0.15 2.15
30010 127 111 114 45598 -0.02 0.11 -0.18
30901 0.94 0.16 5.93 45703 0.41 0.06 7.36
32034 0.47 0.06 7.52 45720 0.33 0.10 3.27
33974 0.51 0.1 4.72 46590 0.15 0.10 1.50
35873 0.05 0.10 0.50 47707 1.04 0.08 12.44
40697 0.15 0.32 0.48 48480 0.33 0.13 2.65
41090 0.64 0.05 11.83 49150 0.94 0.08 11.44
45110 0.21 0.03 6.54 50005 0.63 0.54 118
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)

Index Number Beta Standard Errors T Index Number Beta Standard Errors T

2001 2002
16277 0.8 128 -0.64 32034 0.79 0.06 12.76
16664 0.77 0.06 13.42 33974 0.24 0.14 176
17131 0.04 0.06 0.62 35873 0.05 0.09 0.55
30010 -0.40 0.51 -0.78 40276 0.01 0.03 0.18
30047 0.40 111 0.36 40697 ; ; ;
30076 0.29 0.14 212 41090 1.14 0.08 14.71
30901 1.07 0.24 452 45110 0.38 0.04 9.44
32034 0.78 0.06 13.37 45111 0.49 0.68 0.72
33974 0.42 0.12 3.37 45443 0.04 0.18 0.23
35873 0.33 0.09 384 45598 0.43 0.11 4.08
40276 -0.03 0.03 -1.04 45703 0.92 0.08 1118
40697 -0.99 0.65 152 45720 0.49 0.11 4.49
41090 0.90 0.08 10.59 46407 0.78 0.50 157
45110 0.31 0.04 752 46590 0.25 0.06 3.86
45111 -0.14 0.69 2021 47707 1.16 0.07 16.39
45443 0.32 0.13 2.40 47740 0.14 0.13 1.07
45598 0.20 0.13 153 48480 0.07 0.09 0.83
45703 0.84 0.08 11.08 49150 0.98 0.08 11.63
45720 0.36 0.10 345 50005 0.19 0.37 0.51
46407 0.20 136 0.14
46590 0.67 0.12 5.60 2003
47707 119 0.08 15.59 16277 1.61 0.53 3.06
47740 0.46 0.49 0.94 16664 0.70 0.06 10.99
48480 0.34 0.14 2.40 17131 0.26 0.13 2.02
49150 1.06 0.09 11.66 30010 0.08 0.47 0.17
50005 0.49 0.61 0.80 30047 1.25 130 -0.96

2002 30076 0.62 0.05 12.48

30654 0.58 0.09 6.11

16277 253 145 .75 30901 0.12 0.13 0.92
16664 0.91 0.06 14.66 32034 0.67 0.06 10.50
17131 -0.08 0.09 -0.93 33974 0.30 0.12 257
30010 -0.03 0.20 -0.14 35873 0.19 0.16 123
30047 ; ; - 40276 0.15 0.09 172
30076 0.76 0.08 9.58 40697 -0.89 258 -0.34
30654 0.58 0.33 178 41090 0.79 0.09 9.32
30901 0.19 0.24 0.78 45110 0.48 0.05 9.56
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
2003 2005

46407 1.04 0.11 9.89 16277 0.36 0.17 2.09
46590 0.47 0.07 6.47 16664 0.83 0.06 14.23
47707 0.82 0.08 10.33 17131 -0.09 0.08 -1.12
48480 0.16 0.14 1.11 30010 3.14 1.62 1.93
49150 0.83 0.10 8.07 30047 0.14 0.39 0.37
50005 -1.20 2.19 -0.55 30076 0.61 0.06 9.92

30654 0.46 0.06 7.70

2004 30901 0.87 0.13 6.80

32034 0.76 0.07 10.10
16277 0.43 0.21 2.06 33974 0.60 0.10 5.97
16664 0.76 0.05 15.70 35873 -0.05 0.11 -0.42
17131 0.06 0.09 0.67 40276 0.80 0.10 7.65
30010 0.85 1.43 0.59 40697 -1.45 1.96 -0.74
30047 0.18 0.15 1.21 41090 0.84 0.08 10.72
30076 0.81 0.06 14.01 45111 0.16 0.50 0.33
30654 0.41 0.07 5.80 45443 -0.14 0.16 -0.92
30901 0.26 0.15 1.79 45598 0.42 0.08 5.26
32034 0.73 0.05 14.04 45703 0.77 0.09 8.81
33974 0.14 0.07 2.07 45720 0.87 0.11 8.08
35873 0.09 0.07 1.15 46407 1.14 0.07 16.95
40276 0.45 0.09 5.34 46590 0.50 0.08 6.08
40697 -0.36 0.66 -0.54 48480 0.21 0.07 2.94
41090 0.99 0.06 17.40 49150 0.80 0.08 9.70
45111 0.63 0.57 1.10 50005 0.10 0.23 0.42
45443 0.28 0.23 1.25
45598 0.66 0.10 6.56 2006
45703 0.85 0.11 8.09
45720 0.62 0.10 5.98 16277 0.34 0.17 2.07
46407 1.13 0.05 20.71 16664 1.15 0.06 20.54
46590 0.49 0.08 5.88 17131 0.07 0.14 0.47
47707 0.27 0.09 2.92 30010 0.81 0.61 1.33
48480 0.11 0.23 0.48 30047 0.78 0.28 2.78
49150 0.86 0.10 8.73 30076 0.83 0.04 19.56
50005 3.80 5.30 0.72 30654 0.82 0.09 9.21
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
2006 2007

30901 0.25 0.07 3.58 40276 0.55 0.06 9.07
32034 0.93 0.06 14.44 40697 1.99 1.24 1.60
33974 0.32 0.07 4.83 41090 0.95 0.06 15.06
35873 -0.01 0.09 -0.07 43536 0.46 0.21 2.18
40276 0.78 0.05 16.13 43654 0.42 0.22 1.94
40697 0.70 0.63 1.12 43950 0.42 0.14 2.93
41090 1.12 0.10 11.10 44002 0.81 0.11 7.19
45111 0.79 0.29 2.75 45111 0.48 0.14 3.43
45443 0.08 0.13 0.63 45443 0.01 0.03 0.34
45598 0.57 0.07 7.74 45598 0.68 0.07 9.46
45703 0.56 0.07 7.53 45703 0.23 0.08 2.69
45720 1.07 0.10 11.07 45720 0.78 0.04 17.48
46407 0.67 0.04 17.92 46406 0.77 0.09 8.25
46590 0.64 0.07 9.24 46407 0.89 0.08 11.24
48480 0.38 0.07 5.68 46590 0.69 0.05 13.07
49150 1.00 0.08 12.80 46818 0.68 0.12 5.79
50005 -0.14 0.07 -2.15 48108 0.72 0.21 3.47

48480 0.40 0.06 6.67

2007 49150 1.03 0.08 13.57

50005 -0.00 0.03 -0.02
15994 0.46 0.11 4.30
16277 0.46 0.21 2.24 2008
16664 1.02 0.05 22.61
17131 0.20 0.16 1.30 15994 0.49 0.06 7.82
27649 0.43 0.09 4.84 16277 0.26 0.08 3.33
30010 0.52 0.14 3.82 16664 1.07 0.04 24.53
30047 0.22 0.53 0.43 17131 0.34 0.21 1.62
30076 0.30 0.05 6.59 27649 0.60 0.07 9.17
30078 1.39 0.70 2.00 30010 0.53 0.07 7.13
30654 0.65 0.07 9.74 30047 0.26 0.27 0.98
30901 0.42 0.07 6.23 30076 0.76 0.05 14.73
32034 0.82 0.05 15.52 30078 0.80 0.06 14.28
33974 0.78 0.05 16.13 30654 0.50 0.05 10.18
35873 0.33 0.10 3.35 30901 0.20 0.04 4.42
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
2008 2009

32034 0.86 0.04 21.91 30078 0.52 0.08 6.57
33974 0.52 0.04 12.54 30654 0.64 0.08 7.89
35873 0.31 0.06 5.11 30901 0.08 0.05 1.48
40276 0.96 0.06 17.03 31681 -0.73 1.18 -0.62
40697 0.50 0.35 1.44 32034 0.85 0.04 20.14
41090 1.11 0.05 23.42 33974 0.37 0.05 7.38
43536 0.68 0.08 8.71 35873 -0.00 0.10 -0.03
43654 0.69 0.08 9.06 40276 0.87 0.07 11.76
43950 0.37 0.06 5.84 40697 0.93 0.96 0.97
44002 0.85 0.07 12.36 41090 0.91 0.06 15.41
45111 0.13 0.06 2.28 43536 0.48 0.09 5.44
45443 0.01 0.01 0.65 43654 0.60 0.09 6.69
45598 0.92 0.05 17.10 43950 0.41 0.09 4.77
45703 0.41 0.07 6.30 44002 0.68 0.07 9.41
45720 1.10 0.07 16.13 45111 0.09 0.11 0.80
46406 0.74 0.06 12.32 45443 -0.04 0.03 -1.35
46407 1.10 0.06 19.80 45598 0.70 0.07 10.31
46590 0.73 0.05 13.39 45703 0.96 0.08 11.52
46818 0.60 0.07 8.72 45720 1.19 0.08 14.03
48108 0.46 0.07 6.75 46406 0.48 0.08 6.18
48480 0.39 0.06 6.10 46407 1.21 0.07 17.79
49150 1.31 0.09 14.47 46590 0.91 0.08 11.63
50005 -0.06 0.02 -2.60 46818 0.51 0.08 6.19

48108 0.68 0.10 7.09

2009 48480 0.29 0.09 3.05

49150 1.49 0.11 13.60
15994 0.34 0.10 3.46 50005 0.04 0.06 0.63
16277 0.28 0.15 1.81
16664 1.10 0.05 23.86 2010
17131 -0.01 0.10 -0.14
27649 0.32 0.09 341 10458 0.23 0.07 3.33
30010 0.63 0.17 3.78 15994 0.53 0.09 5.68
30047 0.27 0.93 0.29 16277 0.29 0.12 2.34
30076 0.51 0.08 6.72 16664 1.03 0.05 20.30
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
2010 2011

17131 0.05 0.03 1.50 10458 0.17 0.04 4.30
27649 0.68 0.07 10.03 15994 0.38 0.07 5.82
30010 0.77 0.15 5.15 16277 0.29 0.14 2.15
30047 1.70 0.58 2.92 16664 1.03 0.05 21.86
30076 0.62 0.08 7.62 17131 0.05 0.01 3.11
30078 0.39 0.09 4.48 27649 0.80 0.06 13.15
30654 0.97 0.12 7.99 30010 1.25 0.17 7.55
30901 0.20 0.07 2.80 30047 0.17 0.25 0.68
31681 -4.20 1.74 -2.41 30076 0.20 0.06 3.65
32034 0.90 0.05 18.03 30078 0.53 0.11 4.65
33974 0.67 0.07 10.01 30654 0.83 0.06 13.42
35873 0.39 0.12 3.28 30901 0.21 0.05 4.72
40276 0.99 0.09 11.03 31681 0.88 0.71 1.25
40697 -0.67 1.93 -0.34 32034 0.91 0.04 20.85
41090 0.93 0.06 14.64 33974 0.95 0.04 22.84
43536 0.79 0.10 8.22 35873 0.25 0.15 1.67
43654 0.89 0.15 5.95 40276 0.47 0.08 5.74
43950 0.54 0.07 7.70 40697 -0.59 1.24 -0.47
44002 0.34 0.08 4.20 41090 0.95 0.05 19.42
45111 0.46 0.13 3.51 43536 0.74 0.08 9.24
45443 -0.05 0.15 -0.32 43654 0.47 0.13 3.64
45598 0.87 0.10 8.63 43950 0.15 0.09 1.72
45703 1.10 0.11 10.11 44002 0.35 0.09 3.93
45720 1.24 0.11 10.92 45111 0.20 0.07 2.84
46301 1.25 0.41 3.02 45443 - -

46406 0.35 0.07 5.11 45598 0.79 0.05 16.73
46407 1.11 0.07 15.95 45703 0.83 0.09 8.91
46590 0.95 0.11 8.59 45720 1.00 0.06 16.87
46818 0.79 0.11 7.19 46301 0.39 0.05 8.21
48108 0.72 0.09 7.79 46406 0.48 0.09 5.57
48480 0.49 0.13 3.64 46407 0.85 0.06 13.17
49150 0.99 0.10 9.62 46590 1.02 0.06 18.35
50005 0.04 0.16 0.27 46818 0.75 0.08 9.06
50075 0.05 0.27 0.20 48108 0.46 0.09 5.26
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Table A2
BETA ESTIMATES
(1998-2012) (Continuacion)
Index Number Beta Standard Errors T Index Number Beta Standard Errors T
2011 2012
48480 0.71 0.07 9.82 35873 0.29 0.20 1.49
49150 1.27 0.08 15.42 40276 0.46 0.08 5.67
50005 -0.01 0.01 -0.69 40697 -1.14 1.40 -0.81
50075 -0.45 0.27 -1.67 41090 0.98 0.08 12.75
43536 0.54 0.10 5.44
2012 43654 0.55 0.08 6.99
43950 0.22 0.10 2.12
10458 0.18 0.10 1.88 44002 0.39 0.10 3.92
15994 0.30 0.07 4.26 45111 0.09 0.12 0.75
16277 0.11 0.14 0.82 45443 0.10 0.17 0.60
16327 0.45 0.08 5.30 45598 0.77 0.08 9.07
16664 0.97 0.06 16.72 45703 0.59 0.16 3.78
17131 0.02 0.05 0.52 45720 0.96 0.11 8.89
27649 0.67 0.10 6.72 46301 0.31 0.07 4.35
30010 0.81 0.20 4.00 46406 0.27 0.07 4.07
30047 -0.94 0.79 -1.20 46407 0.68 0.06 10.59
30076 0.18 0.05 3.35 46590 0.90 0.10 9.11
30078 0.30 0.18 1.64 46818 0.70 0.08 8.25
30654 0.75 0.13 5.90 48108 0.07 0.12 0.60
30901 0.08 0.10 0.78 48480 0.27 0.15 1.89
31681 0.65 1.18 0.55 49150 1.14 0.14 8.25
32034 0.71 0.06 11.13 50005 -0.02 0.02 -0.87
33974 0.72 0.07 10.90 50075 -0.04 0.34 -0.12
33974 0.72 0.07 10.90
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RISK PREMIUM

Gabriel Moreno

According to Damodaran (2013), the risk premium can be calculated using the risk premium of a mature equity market and the

risk premium. The market premium and country risk premium can be defined as follows:

Risk Premium = Mature risk premium + country risk premium

Country risk premium = Rating Based default spread*(volatility adjustment)

The rating default spreads are based on the current ratings for sovereign debt. The assessment of sovereign debt is attached to a

default spread that ranges from 70 to 1000 basic points. The ratings are provided by Standar & Poors and Moodys. The default

spread is calculated for bonds denominated in US dollars. Then it estimates a typical default spread for a bond with a specific

rating. In addition to the default risk, an adjustment is suggested for the volatility in the equity market. The adjustment in volati-

lity captures the relative volatility of the equity market with respect to the volatility of the sovereign bond. For the risk premium

calculation it assumed a volatility adjustment of 1.5, which is the average for 42 countries.

Annex 4

Table AA

SOURCES OF PARAMETERS
Country /Parameter o o
Brazil Castelar et al. (2001) Gonzales-Martinez (2012)
Chile Fuente et al. (2004) Gonzales-Martinez (2012)
Colombia Hamman et al. (2011) Gonzales-Martinez (2012)
Mexico Liu (2008) Gonzales-Martinez (2012)
Peru Carranza et al. (2001) Gonzales-Martinez (2012)
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Annex 5
Table A5
GDP EFFECTS BY COUNTRY
(Beta =1.4%)

Brazil Chile Peru Colombia Mexico UK
o 0.5 0.507 0.44 0.35 0.56 0.33
o 0.62 0.62 0.62 0.62 0.62 0.50
Elasticity 0.62 0.64 0.49 0.33 0.79 0.25
Change in WACC % 0.63 0.31 0.28 0.57 0.34 0.18
Debt % of total funding 0.33 0.33 0.33 0.33 0.33 0.33
Share of rate increase % 16.6 11.9 14.3 15.8 15.6 10.0
Increase loan rates % 1.26 0.88 0.65 1.20 0.72 0.59
Annual change in GDP % 0.79 0.56 0.32 0.40 0.57 0.15
GDP reduction (PV)% 31.44 22.51 12.64 16.08 22.82 5.94

Note: PV refers to present value. It assumes equal share of debt in funding due to the lack of clear estimates for Latin American
Countries. The present value of GDP reduction uses a discount rate of 2.5% for all countries, including the UK.
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