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Bank capital buffers around the world

• Motivation: banking crisis are costly. Basel III, through capital and
liquidity regulation tries to enhance the supervision and risk
management of the banking sector.

• Objective: understand the determinants of banks’ choice of capital
buffers.

• Methodology:
– Develop a model of bank’s optimal capital-to-asset ratio where cyclicality

and profitability are key determinants.

– Exploit the information of 7,118 banks across 143 countries for the 2001 –
2013 period.

– Control for other bank (size and share of non-performing loans) and
country-level (competition, moral hazard index and regulatory variables as
capital stringency, official supervisory power and bank accounting
standards) determinants.

• Contribution: scope of banks and countries examined, the multiple
dimensions factored in, methodological improvements and
robustness checks.



Costs of systemic banking crises in Latin 

America and the Caribbean
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Output loss (% of GDP) during systemic banking crises *

Source: Laeven and Valencia (2013). Systemic banking crisis database.

IMF Economic Review 61: 225-270

* Cumulative sum of the differences between actual and trend real GDP over the period (T, T+3),
expressed as a percentage of trend real GDP, with T the starting year of the crisis.



Basel III phase-in arrangements



Bank capital buffers

• Bank capital buffers, which are holdings of banks’ capital-to-asset ratio in excess

of the regulatory minimum.*
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Developed

4,934 banks

37 countries

average:8.6%

• What are the determinants of the observed levels of banks’ capital buffers?
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* Following Jokipii and Milne (2008) we define the capital buffer as the bank capital ratio less the Minimum Capital Ratio (MCR).

The bank capital ratio is approximated by the Total Capital Ratio (TCR), which measures the actual regulatory capital ratio in

each jurisdiction. TCR data comes from Bankscope, MCR data from WB database

“The Regulation of Banks around the World”, surveys I, II, III and IV. Barth et al.

(2001, 2004, 2006, 2012).

Developing

2,184 banks

106 countries

average:10.4%



A benchmark model of bank’s optimal 

capital-to-asset ratio

• Banks use equity 𝐸𝑡 and deposits (𝐷𝑡) to fund loans
(𝐿𝑡) to firms and households.

• The objective of the banks is to maximize the net present
value of the stream of dividends 𝑑𝑖𝑣𝑡 :

𝑚𝑎𝑥
𝑑𝑖𝑣𝑡,𝐸𝑡,𝐷𝑡,𝐿𝑡

𝔼𝑡෍

𝑡=0

∞

𝛽𝑡𝛬𝑡𝑑𝑖𝑣𝑡

subject to

𝐿𝑡 ≤ 𝐷𝑡 + 𝐸𝑡

𝑑𝑖𝑣𝑡 + 𝐸𝑡 − 𝐸𝑡−1 ≤ 𝑅𝑡
𝐿𝐿𝑡−1 − 𝑅𝑡−1

𝐷 𝐷𝑡−1 −
𝜓𝑡

𝐸𝑡
𝐿𝑡
−

𝐸
𝐿 𝑡

𝑟𝑒𝑔 2

2



Benchmark determinants of bank’s optimal 

capital-to-asset (loan) ratio 

• According to this simple model of bank’s capital
optimization, it is optimal for a bank to increase its

capital-to-loan ratio, 𝜙𝑡
∗ =

𝔼𝑡 𝛽𝛬𝑡+1𝑅𝑡+1
𝐿 −𝔼𝑡 𝛽𝛬𝑡+1𝑅𝑡

𝐷

𝛬𝑡−𝔼𝑡 𝛽𝛬𝑡+1 −𝔼𝑡 𝛽𝛬𝑡+1𝑅𝑡
𝐷 ,

when:

– GDP decreases, under the assumptions that the utility 
function exhibits decreasing marginal utility of consumption 

and 𝔼𝑡
𝛬𝑡+1

𝛬𝑡
>

1

1+𝑅𝑡
𝐷 1+𝛽

, which represents a pro-cyclical 

behavior.

– The marginal return from lending 𝑅𝑡+1
𝐿 increases.

– The marginal cost of borrowing 𝑅𝑡
𝐷 increases.



Partial adjustment model

• The presence of highly persistent capital buffers could indicate that
banks approach their optimum target with a partial adjustment.

𝐵𝑈𝐹𝑖,𝑡 = 𝛼 𝐵𝑈𝐹𝑖,𝑡
∗

not observable

+ 1 − 𝛼 𝐵𝑈𝐹𝑖,𝑡−1 + ณ𝜂𝑖
bank−specific determinants

• The empirical model will be specified as:

𝐵𝑈𝐹𝑖,𝑡 = 𝛼0 + 𝛼1𝐵𝑈𝐹𝑖,𝑡−1 + 𝛿𝑖 ด𝑋𝑖,𝑡
vector of variables that determine 𝐵𝑈𝐹𝑖,𝑡

∗

+ 𝜂𝑖 + ด𝑢𝑖,𝑡
i.i.d error term
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Some potential culprits of 𝑋𝑖𝑡:
environmental and bank variables

Variable Description Hypotheses
Total

Mean Sd. Obs.

Buffer (BUF)

Bank capital ratio less the Minimum Capital Ratio (MCR). The bank capital ratio 

is approximated by the Total Capital Ratio (TCR), which measures the actual 

regulatory capital ratio in each jurisdiction.

9.14 10.97 40,181

Environmental 

variables

Growth rate of 

Gross Domestic 

Product  (GGDP)

Growth rate of Gross Domestic Product. 

According to the model, we expect 

to observe a negative (specially US 

and EME) relationship between 

capital buffers and GDP growth, a 

pro-cyclical behavior.

2.22 3.63 39,550

Money and quasi 

Money (MCM)
Money and Quasi money (M2) as percentage of GDP

Measures of financial depth 

associated with easiness of access 

to capital markets are expected to 

have a positive relationship with 

capital buffers.

119.33 69.69 35,662

Bank variables

Bank size (Size) Logarithm of total bank’s asset

Moral hazard motives could imply a 

negative relation with capital 

buffers, charter value a positive one.

14.20 2.08 40,053

Return Over 

Average Assets 

(ROAA)

Net income/ average total assets

According to the model, profitability 

is positively associated with the level 

of capital buffers.

0.75 2.20 40,103

Return Over 

Average Equity 

(ROAE)

Net income / average total equity

According to the model, profitability 

is positively associated with the level 

of capital buffers.

6.90 21.10 40,099

Sources: IFS for environmental, Bankscope for bank variables and World Bank database “The Regulation of

Banks around the World”, surveys I, II, III and IV. Barth et al. (2001, 2004, 2006, 2012) for regulatory capital.



Some potential culprits of 𝑋𝑖𝑡:
bank (continue) and regulatory variables

Variable Description Hypotheses
Total

Mean Sd. Obs.

Bank variables

Loan Loss Reserve  

Gross Loans 

(LLRGL)

Non-performing loans / total bank assets

The higher the ratio of non-performing 

loans as a percentage of total bank 

assets, the larger the capital buffers, a 

positive relation. 

3.29 5.13 31,731

Cost of Funding 

(CF)
Interest Expenses/ total funding

According to the model, the cost of 

capital is positively associated with the 

level of capital buffers.

1.20 66.21 19,496

Regulatory
variables

Overall Capital 

Stringency (OCS)

Index that measures the extent of regulatory requirements regarding the 

amount of capital banks must hold. Higher values indicate greater stringency. The stringency of capital regulation, the 

level of intervening power by 

authorities, and the enforcement of 

accounting standards, could be 

expected to have a positive

relationship.

5.12 1.38 24,191

Official 

Supervisory 

Power (OSP)

Index that measures the extent to which official supervisory authorities have 

the authority to take specific actions to prevent and correct problems. Higher 

values indicating greater power.

11.09 2.37 32,430

Bank Accounting 

(BACC)

Dummy variable that takes a value of 1 when the income statement includes 

accrued or unpaid interest or principal on nonperforming loans and when banks 

are required to produce consolidated financial statements.

3.51 0.53 35,930

Boone Indicator 

(BOONE)
Measure of competition linking marginal costs to market share

Higher competition could lead to lower 

(EME) levels of buffers due to lower 

profitability and charter value, but if pool 

of borrowers is affected by competition, 

then could lead to higher (OECD) levels 

to cover losses. 

-0.05 0.12 35,649

Moral Hazard 

Index (MHI)

Moral hazard index based on countries deposit insurance scheme (Demirgüç-

Kunt and Detragiache, 2002). Higher values indicate more moral hazard.

The implicit insurance is expected to 

have a negative (EME) relationship with 

capital buffers.

119.33 69.69 35,662

Sources: Bankscope for bank variables and World Bank database “The Regulation of Banks around the World”, surveys I, II, III and IV. Barth et al. (2001, 2004, 2006, 2012)

for regulatory variables.
We use the two-step system GMM estimators, with Windmeijer (2005)

corrected standard error to account for potential endogeneity.



Methodology

• The introduction of a lagged dependent variable among the right-hand side
variables in: 𝐵𝑈𝐹𝑖,𝑡 = 𝛼0 + 𝛼1𝐵𝑈𝐹𝑖,𝑡−1 + 𝛿𝑖𝑋𝑖,𝑡 + 𝜂𝑖 + 𝑢𝑖,𝑡 creates an
endogeneity problem since the lagged dependent variable might be
correlated with the disturbance term.

• To solve this problem, Arellano and Bond (1991) developed a difference
GMM estimator for the coefficients in the above mentioned equation, where
the lagged levels of the regressors are the instruments for the equation in
first differences.

• However, Arellano and Bover (1995) and Blundell and Bond (1998) suggest
to difference the instruments instead of the regressors in order to make
them exogenous to the fixed effects. This leads from the difference GMM to
the system GMM estimator, which is a joint estimation of the equation in
levels and in first differences.

• Hence, we use the two-step system GMM estimators, with Windmeijer
(2005) corrected standard error.



Estimation results: baseline specification

Capital buffers are:

Directly related to: past buffer (BUF(-1)), profitability (ROAA or ROAE), non-performing loans (LLRGL),

market power (BOONE), regulators supervisory power (OCS and BACC) and market liquidity (MCM).

Inversely related to: relative size (SizeCo) and GDP growth (GDPG). 



Estimation results: excluding US banks

Capital buffers are:

Directly related to: past buffer (BUF(-1)), profitability (ROAA or ROAE), non-performing loans (LLRGL),

market power (BOONE), regulators supervisory power (OCS and BACC) and market liquidity (MCM).

Inversely related to: relative size (SizeCo) and GDP growth (GDPG). 



Estimation results: organizational type

Table 5: cooperative and savings banks hold higher capital buffers.

Table 6: both types of banks have a counter-cyclical fluctuation. 

Excluding US banks Savings*GDPG losses its significance.



Estimation results: relative size

Table 7: on average, procyclicality of capital buffers is due to large banks.

Table 8: on average, procyclicality of capital buffers of large banks is greater in developing countries.

When excluding the US, the relative size effect on procyclicality of large banks is stronger for

developed countries.



Estimation results: cyclicality in developed 

and developing economies

Developed Developing

Pro-cyclicality is a more generalized problem in developing countries, which is

particularly worrisome in the light of rapidly decreasing capital buffers in the recent

period of economic slowdown in developing countries.



Estimation results: cyclical effect of 

buffer components

• Larger banks have lower values for the three components (magnitude in the loan-to-assets effect is

relatively smaller).

• Global banks behave procyclically with respect to the regulatory capital ratio. They do so, both, by

decreasing (increasing) Tier 1 capital ratios during periods of increased (decreased) economic activity

and by (relatively strongly) increasing (reducing) lending ratios during periods of increased (decreased)

economic activity.



Endogeneity:  GDP = f (banking performance in the 

context of crises)

Table 11, redo the baseline group of regressions of Table 3, but using data from the 2001-2006 period,

“Tranquil Times”, and for a set of countries that did not experience systemic banking crisis coinciding with

the global financial crisis, “Tranquil Countries.”

Although the numbers of observations are reduced (especially in Tranquil Times), the negative coefficient

on our cycle variable is still negative, significant and robust. For the “Tranquil Countries” sample, the rest

of the controls exhibit similar coefficients and significance levels with respect to the previous exercises.

This, we believe, provide some confidence to fact that our results are not driven by reversed causality

from the effects of the global crisis.



Estimation results: competition

• On average the market power indicator is significant and positive, indicating that banking markets

where less competitive conditions prevails banks tend to have lower capital buffers.

• More competition is associated with higher capital buffers in developed countries and lower buffers in

developing ones.

• The evidence amounts to suggest that the “competition-stability” view finds support for developed

economies, whereas the “competition-fragility” one finds it for developing countries.



Summary of results:
determinants of banks’ choice of capital buffers 

• In this paper, we look for bank capital buffers determinants at a

global scale, using a large dataset of 4,934 banks in 37 developed

countries and 2,184 in 106 developing ones, over the 2001-2013

period.

• The average bank in the world exhibits pro-cyclical behavior. This

would call for the extensive and effective implementation of Basel’s

III proposed counter-cyclical buffer tools, at a global scale.

• Nevertheless, according to our empirical exercise, this average

result is conditional on a series of factors, some affecting the

functioning of local markets, its regulation, the level of competition

and several bank-specific characteristics.

• This seems to hold, not only with regard to cyclical patterns, but also

to the level of buffers.

• Costs of adjustment are important and do not seem to differ greatly

across levels of economic development.



Summary of results:
determinants of banks’ choice of capital buffers 

• Large banks in global and domestic markets behave substantially

more pro-cyclically that their smaller peers.

• Cooperative and saving banks tend to hold higher capital buffers in

developed economies. Saving banks tend to behave counter-

cyclically in the US.

• Banks account standards regulation, overall capital regulatory

stringency, bank risk and financial depth rise the capital buffers.

• Most of bank’s cyclical adjustment happens in the lending side.

• More competition leads to higher buffers in developed countries but

to lower in developing.

• Pro-cyclicality seems to be a more generalized behavior in

developing, as in average, not only their larger banks but also the

rest banks, tend to fluctuate negatively with the cycle.



Bank capital buffers around the world: cyclical patters 

and the effect of market power

Oscar Carvallo Valencia Alberto Ortiz Bolaños

Thank you


