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Chapter 7

 A MACRO-PRUDENTIAL ASSESSMENT

FOR THE PHILIPPINES

By

Enrico R. Amat1

1. Introduction

The banking system is a vibrant sector of the Philippine economy at a critical

juncture in a tumultuous time. After emerging relatively unscathed during the

Asian crisis in the late 1990s, the Philippine banks have remained sound benefiting

largely from the continuing reforms pursued by the monetary authorities. But

more than a decade after Asia’s worst financial crisis, the Philippine banks are

once more on a rough ride.  Caught in the cross currents of the ongoing fiscal

crisis in Europe, the aftermath of the natural calamities that struck Japan, the

headwinds of the great recession in the US, and the predicted slow-down of

emerging markets particularly India and China, the Philippine banks again are

facing challenging times. The developments happening in the global financial

system are once again testing the resilience of Philippine banks to withstand

threats to their stability. They serve as litmus test to the effectiveness of the

years of reforms set in place by the country’s monetary authorities.

Through the course of its history, the Philippine banking system has gone

through many challenges which inspired among regulators a kind of mindset to

take a more pro-active stance in safeguarding the stability of the local financial

system.  Indeed, long before the term macro-prudential was coined, the country’s

monetary authorities were already laying down macro-prudential regulations in

step with the developments in the local financial environment. As early as the

late 60’s, for example, the central bank already had prudential rules such as

limits for banks’ holding of government deposits and a “liquidity floor” to support
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such deposits.2  By the middle of that decade, the regulators had also been

applying limits on loans extended to the corporations in which bank directors,

officers, and stockholders held equity or the so-called DOSRI loans.

Addressing weaknesses in banks’ capital during the early 70’s, the central

bank increased minimum capital requirements and encouraged the merger and

infusion of foreign equity in domestic financial institutions. The regulators also

extended their supervisory role to include those entities in the money market

business.  At the turn of the decade, the tact of the central bank changed towards

supporting the country’s economic development in the 80’s. Universal banks

were introduced. These were banks given licences to underwrite securities and

take equity positions in manufacturing, agricultural and other enterprises. Other

reforms were also introduced during this period which sought to liberalise interest

rates and promote competition and saving mobilisation in support of the then

expanding economy.

The Philippine banking system entered a new era in the 1990s that is marked

by two important changes in regulations. First is the enactment of the New

Central Bank Act through which the central bank’s dominance in monetary policy

was amalgamated.  The second is the liberalisation of bank licensing which

opened the doors to more players and paved the entry of several foreign banks

into the industry creating a new element of competition.

During this decade, the monetary authorities pursued further reforms and

prudential regulations. These included the phased increase in banks’ minimum

capitalisation requirements to encourage more prudent financial intermediation

and to provide stability and cushion in the event of difficulties and shocks. Single

borrower limits as well as restrictions on connected lending, and stricter audit

and reporting requirements were imposed.  By the end of the 90’s, a  limit of

20% on bank lending to the real estate sector was introduced followed by a

reduction to 60% in the loan value of the real estate used as collateral for bank

loans.  Likewise, a liquid asset cover of 30% against foreign currency deposits

was required3. These measures implemented by the central bank successfully

insulated the local economy when the Asian financial crisis unfolded and helped

the country emerged out of the crisis on a more solid footing.

________________
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In the dawn of the new millennium, the Philippine banking system saw the

General Banking Law took effect in May 2000. This new law enhanced the

supervisory capacity of the central bank and enabled the banking industry to

better endure shocks exacted by the increasingly globalised and competitive

financial markets.4  For its part, the Bangko Sentral ng Pilipinas (BSP),

implemented the risk-based capital adequacy framework espoused under Basel

I and II.  These upgrades in regulatory framework sent strong signals to banks

to upgrade their risk management systems, build up their capital bases and reduce

their exposures particularly to non-performing accounts and complex products.

These new set of reforms, along with those instituted in the past, provided

the cornerstone of stability in the banking system and the greater financial system.

They clearly prepared the banking system well, so that, when the global financial

crisis in the US unraveled in the later part of 2008, the Philippine banks and the

financial system at large remained steadfast even when the crisis persisted and

spread over Europe and the rest of the developed world.

It can be said that the Philippine banking system has been fortunate to

withstand two major financial crises over the past two decades and still came

out of them in better shape. And so, the continuing challenge for the monetary

authorities and the banking system is to safeguard the fruits of reforms in the

past and the gains of prudential regulations currently in place.

This in fact is well recognised within the central bank where one of its

senior officials quite succinctly put, that in view of the costs of crises, the foremost

concern for policymakers is how to identify the causes of crises and prevent

them. Further, acknowledging that since it would be impossible to detect all

types of crisis early enough, prevention is the key. This involves a pragmatic

approach of carefully monitoring early warning systems and other indicators

that would detect emerging risks and vulnerabilities so that policymakers can

implement appropriate and timely policy responses.5

Within this context, it is therefore the aim of this paper to introduce the

Contingent Claims Approach (CCA) as a methodology for assessing bank

vulnerabilities and offer a potential tool, among the many available, for detecting

emerging risks in the financial system at the individual bank level and potentially

at the sector level.  In doing so, we could provide an assessment of the underlying

________________
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risk characteristics of the financial institutions and evidences of the effectiveness

of the prudential policies in place for keeping the soundness of banks.

This paper begins by providing a definition in Section 2 of the term ‘macro-

prudential’ while tracing back the initial understanding of and developments in

the area of macro-prudential regulations. Then, a framework for assessing

systemic risk through the CCA is the main discussion of Section 3.  This section

initially paints the current state of the Philippine banking system to serve as a

take off point for introducing the CCA approach. The risk indicators which are

components of the CCA are subsequently applied as a forward-looking approach

to assess the risks of selected Philippine banks. Sections 4 and 5 extend the

analysis by utilising the vector autoregressive model to identify the vulnerabilities

of the sampled financial institutions to changes on the conditions in specific

macroeconomic indicators. Section 6 highlights the elements of a macro-prudential

framework and the current efforts at the BSP towards adopting them. Finally,

Section 7 concludes with some policy recommendations.

2. Macro-prudential Policy Objectives and Instruments

2.1 Definition

In the aftermath of every financial crisis, regulators find new ways to enhance

their abilities to monitor the emergence of risks in the financial system and to

assess the effectiveness of their policy tools in safeguarding the financial

institutions against these risks.  The recent crisis that struck the global financial

system in 2008-2009 similarly paved the way for innovative approaches by

regulators to respond to the challenges the crisis brought forth. Policymakers,

particularly central bankers, dug deep into the existing academic theories as

well as in their arsenal of policies to better understand the anatomy of the crisis

and to mount calibrated responses to bring back stability in the financial landscape.

In the course of unending discussions and debates in forums between

policymakers, academics and various stakeholders, the term ‘macro-prudential’

emerged particularly among policy circles.  The use of ‘macro-prudential’, though,

has its beginnings as far back as the late 1970’s to generally denote a systemic

or system-wide orientation of regulatory and supervisory frameworks and the

link to the macroeconomy.6   However, the BIS cited that public literature on

macro-prudential policy surfaced only in the 1980s referring to it as a “policy

aimed at supporting the safety and soundness of the financial system as a whole,

_________________
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as well as the payments mechanism”.  However, the BIS also cited that only

over the past two years has the term ‘macro-prudential’ become more widely

used in many speeches but in terms of published references, the use of ‘macro-

prudential’ has remained small.

Today, the term ‘macro-prudential’ refers to an orientation or perspective

of regulatory and supervisory arrangements calibrated from a system-wide or

systemic perspective, rather than from that of the safety and soundness of

individual institutions on a stand-alone basis. It likewise refers to following a

top-down approach, working out the desirable safety standard for the system as

a whole and, from there, deriving that of the individual institutions within it.  It

also means taking explicitly into account the fact that drivers of risk depend on

the collective behaviour of financial institutions and are not something outside

their influence.7

At the BSP, ‘macro-prudential’ more formally circulated in the bank’s lexicon

when discussed within a chapter of a published reference.  The term is described

in the context of supervision as one which “focuses on the financial system as

a whole and involves the monitoring, assessment, and mitigation of systemic

risk, defined as the likelihood of failure of a significant part of the financial

system”.8

2.2 Policy Objectives

It may be useful to refer to a work of the BIS which broadly accounted

for the body of literature that tackles the specific goals of macro-prudential

policy.9  This literature presented the general view on macro-prudential policy

that it is all about limiting the risks and costs of systemic crises, although

there are differences in language and emphasis.

Brunnermeier, et al. (2009) are cited to have argued that one key purpose

of macro-regulation is to act as a countervailing force to the natural decline in

measured risks in a boom and the subsequent rise in measured risks in the

subsequent bust. The Bank of England (2009) has been noted to describe in

general terms the aim of macro-prudential policy which should be the stable

________________
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provision of financial intermediation services – payment services, credit

intermediation and insurance against risk – to the economy, trying to avoid the

type of boom-bust cycles in the supply of credit and liquidity that were manifested

during the recent financial crisis.

An alternative view defined the goal of macro-prudential policy as limiting

the risk of episodes of a system-wide distress that have significant macroeconomic

costs (Borio and Drehmann, 2009a).  This objective is elucidated further within

the BIS by describing the objective of macro-prudential policy as “to reduce

systemic risk by explicitly addressing the inter-linkages between, and common

exposures of, all financial institutions, and the procyclicality of the financial

system” (Caruana, 2010b).

Visco (2010) presented the broad consensus that emerged on macro-

prudential policies directed to preserving financial stability. He described the

idea that these macro-prudential policies should limit systemic risk by addressing

both the cross-sectional dimension of the financial system, with the aim of

strengthening its resilience to adverse real or financial shocks, and its temporal

dimension, to contain the accumulation of risk over the business or financial

cycle. 10

Through the lens of BSP supervisors though, macro-prudential policy is an

approach deemed to cover both the analysis and monitoring of risks including

the development of appropriate instruments to contain the risks (Espenilla, 2009).

2.3 Instruments and Intervention

The macro-prudential tools that have been growing recognition can be

described as those adapted from existing micro-prudential instruments. These

tools are broadly categorised into those that focus on addressing the time-series

dimension of stability, that is, the procyclicality in the financial system; and those

that are geared towards the cross-sectional dimension, that is, how risk is

distributed at a point in time, such as the contribution to systemic risk of individual

institutions (Borio, 2009).

Instruments that may fall in the first dimension include regulatory capital

requirements that are suggested to be imposed in good times at a level that far

________________
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exceeds the minimum capital ratios markets might require during bad times.11

Loan-to-value (LTV) ratios are also often used to limit banks’ exposures to a

specific sector of the economy such as real estate and in some cases to a

segment within the sector, i.e., development of golf courses.  Loan-loss provisions

are instruments that can similarly be designed in counter-cyclical variations to

limit the procyclicality that characterises the granting of loans.

Regulators over the years have paid greater attention to the share of short-

term debt in banks’ liabilities which have caused increased vulnerability in banks.

Tools that were developed such as the net stable funding ratio or liquidity coverage

have focused on the maturity structure of banks’ balance sheets.12 These

instruments classified under tools that address the cross-sectional dimension of

stability may be augmented, in the words of Brunnermeier, et al (2009), by

imposing capital requirement surcharges that are proportional to the size of maturity

mismatch.

Interestingly, these instruments have been observed as quite common in the

policy tool box of many emerging markets even before the nomenclature

‘macro-prudential’ has been widely used.  As pointed out by Espenilla (2009),

macro-prudential supervision is not new to the BSP.  He emphasised that it is

a natural consequence of the BSP being both the monetary authority and the

banking supervisory authority and added that the importance of the macro-

prudential tools was underscored in the post-mortem on the 1997 Asian financial

crisis.

Owing perhaps to BSP’s wealth of experience in managing crisis episodes

such as the debt crisis of 80s and the Asian crisis of the 90s, the PSB developed

over time forward-looking models for assessing systemic risk that provide the

basis for the deployment of its own macro-prudential policies. Among these are

Early Warning System (EWS) models designed to detect vulnerabilities in the

macroeconomy emanating from a potential currency crisis event and those risks
________________

11. Hanson, Samuel G.;  Kashyap, Anil K.  and Stein, Jeremy G., (2011),  Journal of Economic

Perspectives, Vol.25, No.1,  pp. 3-28.
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in the case with an equivalent amount of long-term debt. In the second argument, the choice

of debt maturity creates an externality in the presence of market-wide fire sales. During

a crisis scenario, a financial institution facing an inability to roll over short-term debt will

be forced to liquidate assets thererby imposing a fire sale cost on others which hold the

same assets. This results in a short-term financing that is socially excessive, hence, the role

for regulation.
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arising from the deterioration in individual bank’s solvency.  It also developed

a stress testing model which looks into the absorption capacity of banks’ capital

and a credit risk stress test model which measures the amount of risk in the

financial system ex-ante and its implication for the economy. 13

3. Framework for Assessing Systemic Risk of Major Financial

Institutions

The BSP has been very pro-active in the performance of its regulatory and

supervisory mandates. In spite of this, the near cataclysmic aftermath of the

global financial crisis in 2008 provided the central bank with even more impetus

to establish better ways of identifying systemic risks and to set in place a

framework for managing them.  The central bank acknowledges the necessity

for a systematic and wide-ranging exercise of macro-prudential supervision given

the potential for great damage of systemic breakdowns. The BSP spelled out

the considerations to analyse and monitor risks which include: (1) capturing all

the key components of the financial system, namely intermediaries, markets,

and infrastructure, and understanding how they interact; (2) covering the

interaction between the financial system and the economy; and (3) assessing

the impact of financial innovation (Espenilla, 2009).

Within this context, this section introduces the CCA as a possible tool for

monitoring and analysing macro-financial risks. One advantage of using the CCA

approach is that it uses the market prices of a firm’s debt and equity to compute

the default probability of the firm. Because market prices represent collective

views and forecasts of many investors, the CCA methodology is a forward-

looking tool and helps increase the predictive power of the estimates of default

risk.14   Another advantage of the CCA is that it can be used to estimate indicators

of risk at the aggregated industry level which can be extended to a multi-sector

coverage in which linkages between the corporate, financial and public sectors

can be looked into. While a multi-sector level study will not be covered in this

paper, extending the CCA at the aggregated industry level provides a useful

starting point towards developing a systemic-wide risk analytical framework.

To understand how the CCA can be deployed for risk analysis of banking

institutions, we begin by providing an overview of the current state of the

Philippine banking system. With this as background, we then apply the CCA

________________
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methodology to depict the underlying risks in banks which may not be fully

captured by the traditional risk indicators.

3.1 The Philippine Banking System

The Philippine banks in 2011 have shown remarkable tenacity in withstanding

the tailwinds of the global financial crisis that featured the worsening of credit

risks in Europe. As a case in point, the banking system has posted solid gains

in key balance sheet accounts featuring an expansion in deposit base,

improvement in asset quality, increase in capitalisation, enhancement in profits

and growth in liquidity.

3.2 Assets and Asset Quality

Total resources of banks expanded by 11.5% to P7.01 trillion in the first

half of 2011 due to the continued growth in the assets of universal and commercial

banks (12.3%), thrift banks (5.3%) as well as those of rural and cooperative

banks (5.1%).  Universal banks captured the largest share at 89.3% of banks’

total assets with the remaining distributed between thrift banks (8.1%) and rural

and cooperative banks (2.6%), respectively (Figure 1). The higher resources of

banks allowed them to serve the required credit needs of the productive sectors

of the economy, invest in financial assets other than loans and maintain a

comfortable liquidity position in the course of 2011.

Figure 1

Philippine Banking System Asset Growth For End-Periods Indicated

Source: A Status Report on the Philippine Financial System 1st Semester 2011.
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On the other hand, the sustained expansion of the economy as well as the

positive business sentiment in the country has benefited the loan portfolios of

banks which showed increases by as much as 19% towards end-June 2011.

This was a significant improvement over the 5.4% recorded in the same period

last year.  Core lending (total loan portfolio, net of inter-bank loans and reverse

repurchase transactions with BSP) likewise increased by double-digits at 17%

which is twice as large as the 8.5% expansion of the previous year.

By exposure to economic activities, the loan portfolio structure of banks is

distributed across the financial intermediation sector cornering the biggest segment

of domestic credit at 20.8% equivalent to P738.7 billion (Figure 2). This was

followed by lending to the real estate sector at 15.3% or P541.2 billion and

manufacturing at 12.2% or P434.3 billion.

Figure 2

 Outstanding Loans to Economic Activity

Source: A Status Report on the Philippine Financial System 1st Semester 2011.



145

Increases in the loan portfolios of Philippine banks did not at all lead to any

worsening in the quality of loans. Banks continuing efforts towards asset clean-

up together with a general improvement in their credit risk management have

consequently brought their key ratios of asset quality down to pre-Asian crisis

levels.  For instance, the ratio of non-performing loans (NPLs) in the first half

of 2011 markedly declined to 3.1% of total loan portfolios or P108.8 billion

compared to the 3.9% of loans or P122.1 billion recorded in the same period

last year.

It helped that the financial institutions are able to decrease their holdings of

foreclosed properties through dispositions via joint venture agreements, public

auctions and negotiated sales.  This resulted in the decline of the ratio of banks’

real and other properties acquired (ROPA) over gross assets to 2.1% in the

first semester of 2011 from their year ago ratio of 2.9%.  Such undertaking by

banks also led to the decline in their stock of non-performing assets (NPA) to

P257.8 billion from P284.5 billion which altogether brought down the system-

wide NPA ratio in end-June 2011 to 3.6% from 4.4% over a year ago.

Figure 3

Philppine Banking System Comparative NPLs/NPAs, Coverage

Ratios As of End-June 2011

(In Percent)

Source: A Status Report on the Philippine Financial System 1st Semester 2011.
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3.3 Deposit Liabilities and Capitalisation

Deposit liabilities have been the major source of banks’ funds covering 73.5%

of total resources. Of these, peso deposit liabilities accounted for 78.4% of

deposits in the banking system and the rest being made up of foreign currency

deposit liabilities.  The peso deposits posted an annual growth rate of 12.1% as

of end-June 2011 and were mostly placed in shorter-term demand deposits,

savings deposits and in negotiable order of withdrawal (NOW) accounts.

On the other hand, foreign currency deposits recorded some reduction to

its share of total deposit liabilities on account of the general appreciation of the

peso vis-a-vis the US dollar due to the extended weakness in the US financial

system.  It fell by 2.9% from its level in the previous year. The bulk of these

deposits are placed in time deposits accounts while the remaining are in savings

accounts (Figure 4).

In terms of capital, Philippine banks have remained well-capitalised with

total capital accounts as of end-March 2011 amounting to P844.5 billion making

up 12.0% of banks’ total funds.  Just to further appreciate the level of

capitalisation of the banks, it is worth noting that the capital adequacy ratio of

the banking system sits at 17.4% on a consolidated basis and at 16.5% on a solo

basis.   These are well above the minimum regulatory requirement of the BSP

at 10% and of the BIS standard at 8%.

Figure 4

Philippine Banking System Deposit Mix

Source: A Status Report on the Philippine Financial System 1st Semester 2011.
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3.4 Profitability

Looking this time at the performance of the country’s financial institutions,

one can surmise that the business of banking has remained lucrative thus far.

For the first semester of 2011, the net profit of banks increased by 28% to

P51.9 billion from P40.6 billion a year ago, driven by the strong growth in net

revenues of universal and commercial banks which posted a solid 23% increase

from year ago levels and by the remarkable 144% growth in the net profits of

thrift banks to P4.4 billion.  These robust profits of universal, commercial and

thrift banks more than compensate for the lackluster performance of rural and

cooperative banks which together posted an 8.4% decline in net revenues to

P1.2 billion.

The generally impressive performance of Philippine banks is likewise reflected

in the profitability ratios of the industry as banks are able to give their shareholders

annualised return-on-assets (ROA) of 1.5% also in the first half of 2011.  This

is much higher than the 1.3% posted in the same period last year.   Annualised

return-on-equity (ROE) similarly improved at 13% from the year ago rate of

11.2%.

A huge contributor to banks’ revenue came from net interest income which

grew by 7.0% as of end-June 2011 and from a reduction in interest expenses

on deposits which contracted by 2.4% due to the general decline in benchmark

interest rates.  Banks were also able to improve their efficiency by lowering

their operating expenses, hence, resulting to better cost-efficiencies. The

annualised cost-to-income ratio of the banking system improved to 63.2% from

64.5% of the previous year and was a reflection of the improvement in efficiency

across all categories of banks.

3.5 Contingent Claims Analysis (CCA) Model

Noting the vibrant, sound, and profitable state of the Philippine banking system

we would attempt to have an understanding of the risk characteristics of the

biggest private financial institutions in the industry.  In order to do this, an approach

known as contingent claims analysis15 will be used to provide us a measure of

the default risk of a financial institution based on the movements in the value

________________

15. A technical note is provided in Annex A for those interested in the mathematical concept

behind the model.
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of its liabilities and traded equity.  We will then examine the risk of the financial

institutions at an aggregate level.  We begin by providing first a general description

of the CCA model.

3.6 The CCA Approach16

The CCA model rests on the notion that a contingent claim is any asset

whose payoff in the future is contingent on the values of other assets.  Essentially,

it provides a methodology to combine balance sheet information with widely

used finance and risk management tools to construct marked-to-market balance

sheets that better reflect underlying risk.  The risk adjusted balance sheets use

option-pricing methods developed by Black-Scholes and Robert Merton to value

the debt of a firm which are modeled as a claim on assets of the firm whose

value moves randomly over time.

Meanwhile, contingent claims balance sheets are balance sheets based on

the contingent claims relationships where the total market value of the firm’s

asset is equal to the market value of liabilities.  The liabilities consist of senior

and subordinated claims (debt) and the junior claims (equity).  But because the

value of the firm’s assets moves randomly over time, it has a chance of declining

to or below a threshold called the default barrier.  As the value of total assets

decline relative to the default barrier, the chance of a firm experiencing default

increases.

The main output of CCA is an estimated probability of default that is a

function of the capital structure of the balance sheet, the volatility of asset returns,

and the current asset value.  Since the information contained in the firm’s balance

sheet and equity price can be translated into a probability of default, the CCA

has underpinned the development of credit risk and risk management techniques.

3.7 Distance to Distress and Probability of Default17

Two useful credit risk indicators arise from the implementation of the CCA.

These are the distance-to-distress and probability of default.  The option pricing

formulas applied in the CCA to estimate credit risk rely on only a few select

variables: the value and volatility of equity, the distress barrier, the risk-free

interest rate, and time.

________________

16. Gray, Dale F.; Merton, Robert C.  and Bodie, Zvi, (2003),  MF Risk Working Paper, Vol.

1-03.

17. Gapen, Michael, et al., ( 2004), IMF Working Paper, pp.8.
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These variables can be combined into a measure of default risk, called the

distance-to-distress, which computes the difference between the implied market

value of firm assets and the distress barrier scaled by one standard deviation

move in firm assets.  In the application of the CCA to actual firm capital

structures, most practitioners compute the distress barrier as the sum of the

book value of total short-term debt and one-half of long-term debt plus interest

on long-term debt.

This computation is used since historical instances of firm defaults have

shown that it is possible for the value of firm assets to trade below the book

value of total debt for significant periods of time without a default if most of

the debt is long-term.  Short-term debt is more binding since the firm faces

rollover risk in a short period of time.

The distance-to-distress combines the difference between assets and distress

barrier with the volatility of assets into one measure, which yields the number

of standard deviation of asset value from distress as shown in Equation 1.

Equation 1

      (market value of assets – distress barrier)
Distance to Distress =

      (market value of assets)*(asset volatility)

The numerator – measures the distance between the expected one-year

ahead market value of firm assets and the distress barrier.  This amount is then

scaled by one-standard deviation more in firm assets.  Lower market value of

assets, higher levels of leverage, and higher levels of asset volatility all

serve to decrease the distance to distress.

The final step is to estimate the probability of default which consists of

mapping between the distance to distress measure from the equation above and

actual probabilities of default based on historical data.
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3.8 Risk Assessment of Selected Philippine Banks Using the CCA

Approach

At this point, we choose to apply the CCA at the individual bank level and

aggregate the result of each bank to have a measure of financial vulnerability

at a group level.  In particular, we collect balance sheet information of nine (9)

banks in the Philippines whose equity is publicly traded and which have readily

accessible data series.

We used quarterly data beginning 2004Q1 to 2011Q2 for balance sheet

accounts such as short-term debt, long-term liabilities, shares of stock that are

outstanding and the market prices for these shares extending over 30 consecutive

quarters. With this information, we derive each bank’s market capitalisation and

subsequently compute the distress barrier.

Next, using a measure of asset volatility we employed Equation 1 above

and solved for the values of the ‘distance-to-barrier’ or ‘distance-to-distress’.

Then, the probability of default for each bank was generated and weighted

according to the implied market values of their assets to finally derive a group

level measure of default probability.  The analysis of the results follows:

3.9 Distance-to-Distress

A graph of the market value of assets combined for the 9 banks in the

sample relative to their distress barrier is shown in Figure 5. The horizontal axis

shows the MVA (market value of assets) in US$ billions while the horizontal

distance between the MVA and the distress barrier refers to the measure of

distance-to-distress.  As can be seen, the gap between the MVA and the distress

barrier has been widening since 2004 up to end of 2007 where the lines seemed

farthest apart.  From then on, the distance-to-distress started to narrow with

MVA values plummeting from a high of US$25 billion in 2007Q4 to US$15

billion in 2009Q1, or equivalent to a US$10 billion drop in a stretch of 5 quarters.
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The narrowing of the distance-to-distress may have been attributed to the

sell-off in the local stock market resulting from the financial crisis in the US that

spread over Europe and the heightened risk aversion that followed. Beginning

the 2nd quarter of 2009, evidences of slow global recovery have started to restore

confidence in the financial market. This brought a slow pick up in stock prices

and later a more robust resurgence, thus, widening the distance-to-distress

eventually to their farthest over the period covered.

Figure 6

Distance-to-Distress

1st Quarter 2004

 

Figure 5

Assets Relative to Distress Barrier

Source: Computed by the author using Bloomberg data.

Source: Computed by the author using Bloomberg data.
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Individual banks’ own distance-to-distress for the period 2004Q1 are pesented

in Figure 6 and similarly for the period 2011Q2 in Figure 7.  What is noticeable

between the two graphs was the significant increase in the distance-to-distress

for Bank E from 2004Q1 to 2011Q2. An examination of the balance sheet data

for Bank E showed that the bank made a significant stride in reducing its short-

term debt between the 3rd quarter and 4th quarter of 2006.  From then on, it

managed to keep its short-term debt at levels much lower than the period prior

to 3rd quarter of 2006. This possibly explains the remarkable improvement in

Bank E’s distance-to-distress.

Figure 7

Distance to Distress

2nd Quarter 2011

 

Another noticeable change can be seen for Bank G. From a high level of

distance-to-distress in 2004Q1, the credit risk indicator of Bank G was

significantly reduced as shown in 2011Q2.  This may be due partly to the higher

long-term debt accumulated by Bank G over the period as well as to the increased

level of volatility in assets which the bank experienced. Finally, the distance-to-

distress for Banks A, B, C, D, H and I generally declined.  The higher levels

of asset volatility in 2011Q2 compared to 2004Q1 can perhaps explain the

narrowing of the distance-to-distress observed for these banks.

Source: Computed by the author using Bloomberg data.
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The group distance-to-distress, weighted by the implied assets of individual

banks, is also presented in Figure 8. One can observe that the indicator followed

a general downward trend except for occasions of slight reversals.  Few of

these happened in the 4th quarters of 2006 and of 2008. These slight reversals

coincided with the robust performances in the stock market in those period

although they did not persist to an uptrend.  The more recent upswing can be

traced in the 4th quarter of 2010.  This one is interesting to track.  Whether it

will boost the banks’ distance-to-distress farther out or not certainly depends on

the performance of equity market and the volatility of the prices of these assets

over subsequent periods.

3.10 Default Probability

To obtain a group-wide risk indicator of default risk, the 9 individual bank’s

default probability is again weighted by the implied asset values of each bank.

This is shown in Figure 9. As can be observed, the aggregate default probability

has been in downtrend since 2004Q1 although there were significant spikes

upward in two separate periods. The first was between 2006Q4 and 2007Q2

where the risk indicator climbed steeply then fell back after 3 quarters. The

next was between 2008Q4 and 2009Q4 where the group-wide default probability

rose steeply, stayed at elevated levels for 4 quarters before receding back towards

their lowest levels until 2010Q4.

Figure 8

Group Distance-to-Distress

Source: Computed by the author using Bloomberg data.
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A graph of the default probabilities of individual banks were also shown in

Figure 10 alongside the group-wide default probability named as Bank Z in the

graph.  The evolution of the default probabilities of the majority of banks in the

sample appeared to have followed the general path of the group-wide default

probability except for a few which presented some interesting risk behaviours.

We divided the 9 banks into 3 groups to better understand the individual banks’

risk dynamics.  These are highlighted in the graphs that follow.

A key risk feature of Banks A, B, and C as shown in Figure 11 is that their

default probabilities are much lower than the group-wide risk indicator.  There

may have been a slight increase in the probability of default for Bank C in the

period from 2006Q4 to 2007Q4 but this bordered nowhere near a 1% chance

of defaulting.

Figure 9

Group-wide Default Probabilities of Selected Philippine Banks

Source: Computed by the author using Bloomberg data.
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Figure 10

Group-wide and Individual Default Probabilities

of Selected Philippine Banks

Figure 11

Default Probabilities of Selected Philippine Banks

Source: Computed by the author using Bloomberg data.

Source: Computed by the author using Bloomberg data.
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Banks D and E in Figure 12 have default probabilities that are much more

pronounced than the previous group and are way above the indicator of group-

wide risk.  Bank E in particular exhibited a spike in riskiness starting 2005Q3

to nearly 20% and stayed around that range until 2007Q4. After which, its

riskiness magnified to a near 50% default probability which peaked in 2009Q4

before it sharply declining to below the 5% level. On the other hand, Bank D

similarly exhibited heightened level of riskiness characterised by a sharp spike

in its chances of default around 2008Q4 and hitting the more than 30% default

probability. Its risk indicator remained at elevated levels for 4 consecutive quarters

before its riskiness finally dropping to an almost zero chances of default.

Finally, Banks G, H, and I which are the last group in the sample showed

an equally interesting risk evolution. Bank G in Figure 13 marked a significant

increase in default probability starting 2006Q4 though the experience lasted only

for 2 quarters after which there was a remarkable reduction in its default risk.

What appeared striking in the graph, however, is the resurgence in the

riskiness of Banks I and G beginning 2011Q4. Although, these may not be a

cause for worry at this early, it pays to observe how these banks’ risks would

evolve in succeeding periods.

Figure 12

Default Probabilities of Selected Philippine Banks

Source: Computed by the author using Bloomberg data.
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4. VAR Approach to Default Risk Indicators and Select Macro Variables

Having estimated some indicators of macro financial risk, a reasonable next

step is to perform a policy experiment to develop detailed empirical models linking

macroeconomic variables with the outputs of the microfinance models such as

CCA.  The vector autoregression (VAR) modeling is a natural setting for

conducting such empirical studies.18

For this exercise we shall be using the risk indicators obtained at the sector

level that are built up from the individual CCA models of the banks used in the

sample.  This approach treats the CCA of the ‘industry’ sector of banks as if

it were one large firm although one clear disadvantage of this process is that

it may be possible for individual firm weakness to be covered up in the aggregation

process. Nevertheless, the aggregation process should at least be indicative of

possible systemic vulnerabilities of the banking ‘industry’.

VAR is used for this purpose to generate the impulse response functions

(IRF) of the risk indicators to shocks in selected macro variables.  In particular,

we would like to model a bivariate VAR first for default probability and bank

Figure 13

Default Probabilities of Selected Philippine Banks

Source: Computed by the author using Bloomberg data.

________________

18. Gray, Dale and Malone, Samuel,  (2009),  Microfinancial Risk Analysis,  pp. 215.
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leverage, then for default probability and the ratio of non-performing loans19.

Subsequently, we model another bivariate VAR for distance-to-distress and the

stock market index.  The data we used for the VAR estimation are quarterly

data spanning the period 2004Q1-2011Q2, then we estimate sets of bivariate

VARs. Before proceeding, the time-series properties of the variables were first

determined specifically for presence of non-stationarity.

The Augmented Dickey-Fuller (ADF) test is used to check for the presence

of unit roots or non-stationarity.  The results of the ADF test indicate that only

the variable Distance-to-Distress has a unit root, so we applied first differencing

and subsequent test reveals that the series has become stationary at the 5%

level.  Then using the Akaike and Schwarz information criteria, we have selected

lag of order we tested the VAR model using the lag of order 4 for the first 2

sets of bivariate VAR estimations and a lag of order 2 for the next.

5. Empirical Results

Appendices 1.1 and 1.2 display the impulse-response functions.  We take

particular interest on the cross-variable impulse response of default probability

with leverage in Appendix 1.1 and of default probability with non-performing

loan ratio in Appendix 1.2.  As can be seen, the response of default probability

to leverage is immediate and moving upwards up until the 4th quarter where it

reaches a peak. Generally, higher debt accumulation increases the riskiness of

a firm and it is evidently true for financial institutions as in this case.

On the other hand, the response of default probability to an innovation in

non- performing loan ratio takes time to take effect and is not felt until the 4th

quarter.  It peaks in the 5th quarter and stayed there for another quarter before

eventually subsiding.  As we are all aware, when non-performing loans are not

collected they are eventually written off and are charged to banks’ capital. Since

this certainly puts to risk the solvency of banks, higher levels of non-performing

loans magnify the default risk of financial institutions.

Appendix 1.3 shows another impulse response functions and of interest is

the cross-variable impulse response of distance-to-distress on an innovation in

the stock market index. From the figure, the response of the distance-to-distress

to a shock in the stock market is felt around the 3rd quarter which persisted for

________________

19. NPL ratio refers to the ratio of non-performing loans (NPL) to total loans (gross of allowance

for probable losses), inclusive of interbank loans.
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subsequent periods then decays smoothly over time. The positive response of

distance-to-distress is not surprising since higher values of stocks increase the

distance-to-distress for firms, and increases the value of their assets which widens

the gap of these firms’ assets from the distress barrier.

With the use of the vector autoregression and its impulse response function

analysis, we have shown that the aggregate risk indicators of financial institutions

(i.e. the default probability and the distance-to-distress) when paired with macro-

variables, can be useful tools for analysing systemic risk vulnerabilities.

6. Current Efforts at Macro-prudential Framework

Using the CCA methodology, we gained some understanding of the evolution

of the default risks of banks both individually and collectively. Extending the

analysis to find inter-linkages between the banks’ risk indicators and the select

macroeconomic variables, we found evidences that changes in conditions of

macro-variables also alter the risk characteristics of banks.  While the limited

scope of this study did not fully capture the sector wide risks of the Philippine

banks, the application of the CCA allowed us to examine bank risks at a more

micro level and to appreciate the potential of the model as a tool for analysing

the effects to the banking sector of certain macro conditions. This should

encourage us to further the analysis to different sectors of the economy towards

a more holistic picture of macro-financial risks.

The task of ensuring the stability of the financial system is complex and

arduous.  It demands a holistic framework for a systematic coordination of

activities and deployment of policy instruments.  Although there is no singular

macro-prudential model applicable across countries’ financial systems, there can

be shared elements for developing a macro-prudential framework.

One common requirement involves the granting of certain power to a macro-

prudential authority which may be a committee or a standalone agency of a

central bank.  These powers allow the authority to undertake certain activities

and to use certain policy instruments to attain certain goals. Attaining these

goals will help it to achieve an objective such as having a low probability of

financial disruptions in the economy.20  And a key ingredient to success is to

________________

20. Borio, Claudio, (2009),  Financial Stability Review No. 13, Banque de France, September

2009.
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leverage the comparative advantage of the various authorities involved while

ensuring a sufficient degree of operational independence from the political process

(Cummings, 2010).

In this context, the Philippine financial authorities have by far made significant

strides. Already, the BSP has begun laying down the foundation for the creation

of a Financial Stability Coordination Council.  This council puts together the

BSP and all the other financial regulators (Securities and Exchange Commission,

Insurance Commission, and Deposit Insurance Corporation) and the National

Government in one multi-sectoral body which will closely coordinate policies

pertinent to a financial stability agenda.21    Although as early as July 2004, a

voluntary interagency body called the Financial Sector Forum (FSF) has already

been in existence providing an institutionalised framework for coordinating the

supervision and regulation of the country’s financial system.  The FSF coordinates

the regulatory and supervisory policies by the different financial regulators.

Within the central bank, a high-level Financial Stability Committee (FSC)

has been created on September 2010.  Chaired by the Governor of the BSP

with all its 3 deputy governors and 3 other senior officials as members, the FSC

is tasked with defining “the appropriate market vision and work plan to adequately

mitigate the build-up of systemic risk under a Financial Stability objective.”22

The establishment of this committee consequently creates a higher level of

authority that will provide policy direction for financial stability, thus, reinforcing

the regulatory, supervisory and examination functions of the BSP.

Another important element of a macro-prudential framework is the activities

undertaken and the policy instruments deployed by the macro-prudential authority.

The key activities include data collection, surveillance of the financial sector,

analysis, stress-testing of the sector and risk assessment.  Based on these

activities and given its goals, the macro-prudential authority uses the policy

instruments at its disposal which can typically take the form of macro-prudential

instruments, advice on policies to individual regulators or to the government, and

warnings to regulators or financial system participants.

________________

21. “Contemporary Challenges to Monetary Policy”, an Opening Remarks Delivered by Governor

Amando M. Tetangco, Jr. at the BSP International Research Conference held at Manila

Peninsula Hotel on 28 February 2012.

22. See the discussion about the Philippines in the Annex section of the BIS Paper on “Central

Bank Governance and Financial Stability”, May 2011.
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At the BSP, the Supervision and Examination Sector (SES) serves as the

supervisory arm performing the supervision and periodic examination of all

banking institutions and non-banking financial institutions with quasi-banking

functions. It adopts a consolidated approach to supervision that complements a

risk-based approach to examination. Specifically, it undertakes the examination

of BSP’s supervised institutions both on-site – determining if the institution is

conducting its business on a safe and sound basis, and offsite – monitoring the

financial performance of supervised entities in between on-site examinations.

The supervisory framework that the BSP has put in place is a potent

mechanism for the central bank to identify emerging risks or vulnerabilities in

its supervised institutions early on.  When a bank is found to be in the early

stages of non-compliance with standard conditions, the BSP through the SES

enforces a prompt corrective action seeking to restore a problem bank to normal

operations within a reasonable period of time.  This approach helps contain the

possibility of further deterioration in the financial health of a problematic bank.

On top of these, the BSP implements an array of prudential regulatory

standards that are continuously strengthened and aligned with international norms

to promote good corporate governance, greater transparency and reduce moral

hazard.23  Among these is the BSP’s adoption of a risk-based capital adequacy

framework for banks conforming to the recommendations of the Basel Committee

on Banking Supervision for international capital standards.  The BSP likewise

enforces the adoption of an internal capital adequacy assessment process

(ICAAP) for universal and commercial banks.24

________________

23. See Updates on BSP Supervision and Regulation of the Supervisory and Examination Sector,

March 2011.

24. The ICAAP refers to the process carried out by banks in determining what they think is

the appropriate level of capital to hold.  Under the guidelines banks should consider a

number of factors in their assessment, among others, their risk profile, their business plan,

and possible changes in the operating environment. The risk assessment must consider risks

not captured by the current capital framework such as credit concentration risk and those

posed by contingent exposures.  Banks must also support any expansion plans and weather

downturn in the market.  Other considerations may include external rating goals and market

reputation.
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In the area of deposit taking operations, banks are required to set aside

18% reserves for their deposits and deposit substitute liabilities.25  Those

authorised to accept government deposits are required to comply with a liquidity

floor requirement.   Furthermore, those authorised to accept foreign currency

deposits, must maintain a 100% cover on the foreign currency liabilities as well

as a 30% asset cover.  When it comes to lending operations, a single borrowers’

limit (SBL) of up to 25% of the net worth of a bank is in place for its credit

accommodations and guarantees. There is also a DOSRI limit imposing individual

and aggregate ceilings as well as lending limits on banks’ or quasi-banks’

subsidiaries and affiliates.  And there is a prescribed ceiling on commercial banks’

loans to the real estate sector equivalent to 20% of its total loan portfolio. 26

This ‘defence in depth’27 or the layers of oversight, prudential regulations

and activities related to the supervision and examination of financial and non-

banking financial institutions has enabled the BSP to coordinate timely responses

to emerging problems in supervised institutions.  This contributed markedly in

keeping the soundness and stability of the banking system as well as the country’s

financial system.

7. Policy Recommendations

From the elements required for a macro-prudential framework, the BSP’s

current efforts at developing its own framework appear in step with the emerging

trends in financial regulations.  It has successfully coordinated with the other

regulators of the financial system towards forming a cohesive front for identifying

and managing the potential build up of risks emanating from their supervised

institutions.

_________________

25. This is a recent amendment to an existing regulation entitled the “Unification of the Statutory/

Legal and Liquidity Reserve Requirement, Non-Remuneration of the Unified Reserve

Requirement, Exclusion of Vault Cash and Demand Deposits as Eligible Forms of Reserve

Requirement Compliance, and Reduction in the Unified Reserve Requirement Ratios”, Circular

753 issued on 29 March 2012.

26. A detailed omnibus of BSP’s existing prudential regulations can be found at the BSP’s

website.

27. Defense in depth is a concept familiar in information security which rests on the belief

that no single measure can protect an information technology network from intrusion;

rather, a combination of measures in required.  The multiple layers of protection trip up

an intruder, slow it down, and increase the probability of detection. See Cummings, 2010.
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Having done so, the BSP must work to ensure the availability of information

about the supervised entities as well as to establish the analytical capacity of

the institutions involved in the performance of a macro-prudential mandate.

Towards this end, the BSP can capitalize on its linkages with its

counterparties within the financial system for purposes of obtaining the data and

information for the conduct of macro-prudential analysis.  A memorandum of

agreement may be undertaken between the BSP and members of the FSF for

enhanced information sharing, data dissemination, and joint research projects.

Research initiatives can be promoted through the FSF involving the creation of

project teams whose members would come from any of the regulatory institutions;

they would be given access to data or information for purposes of the research.

Research projects may focus on new products, new infrastructures and the

interactions of the components of the financial system.  These then may

contribute to the development of new surveillance procedures, new analytical

tools and new policy instruments. With these, the research initiatives can be an

important element of surveillance, analysis and macro-financial risk assessment.

Prospectively, the BSP again through the FSF or the FSC may encourage

forging of a wider macro-surveillance mechanism extending beyond national

borders. It can promote policy dialogues, exchanges of lessons learned and greater

interactions with and among regulators in other jurisdictions through more

conferences or forum involving a broader regional participation.  This should

lead to better anticipation for any build up of risk in other countries which may

have a spillover effect in the local financial system, subsequently, to preparedness

for any stress scenario event.
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Appendix 1

Technical Notes

1. Theoretical Concept

The Contingent Claims Approach (CCA) is a structural model based on the

Black-Scholes and Merton model. Consider a case of firm with assets, V, which

are financed by debt obligation, F, and Equity, E.  The value of the firm’s assets

is simply the sum of the firm’s debt and equity:

Vt = Ft + Et (1)

The value of the firm’s debt obligation is also known as the default barrier,

DB.  The probability of default (Vt+1 < Ft+1 or DB) exist as long as it is greater

than zero.  This implies that at time t+1, the market value of assets, Bt, is lower

than the yield to maturity of the debt, Fe–rT.  In this simplified firm structure,

the risk is a function of the leverage ratio, LR = Fe–rT / Bt, the volatility of the

rate of return of the firm’s assets,    and the time to maturity of the debt, T.

Thus, for a creditor who extended a loan to this firm must purchase a put option

to eliminate the risk on the loan28. The value of the put option, Po, on the market

value of the firm assets, Bt, for the term of the debt must have a strike price,

S, equal to the face value of the loan. The creditor can completely eliminate the

credit risk and convert the risky loan into a riskless loan. If the riskless interest

rate is r, then in equilibrium it should be that:

Bt + Po = Fe–rT (2)

In applying the Black-Scholes and Merton model, the value of the put can

be written as:

Po = –N(d1) Bt + Fe–rT N(-d2) (3)

________________

28. A put option is a contract between two parties to exchange assets for an agreed amount

(strike price) at a specified future date.  The buyer of the put, has the right but not the

obligation to sell the asset at the strike price.  The seller has the obligation to buy the

asset once the buyer exercises his right.
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Where Po, is the current value of the put, N(.) is the cumulative standard normal

distribution, µ is the expected return on the assets, and    is the standard deviation

of the rate of return of the firm’s assets.

(4)

(5)

The numerator measures the distance between the expected one-year ahead

market value of the firm’s assets and the distress barrier. The denominator is

used to scale the numerator with respect to units of standard deviations. Thus,

the probability of Default, (Vt+1 < Ft+1 or DB) is as follows:

(6)

Using Equation (5), the expected return on assets, µ, can be computed as

follows:

(7)

where r, is the one year Treasury Bill rate and T, is set to one year so that the

probability emerging out of the assessment is the one year ahead probability of

default on an ex ante basis.

Moreover, the equity of the firm, Et, is itself a contingent claim on the firm’s

assets.  Since equity holders have a junior claim on the residual value of the

assets, the value of the equity can be viewed as a call option.  This means that

equity holders receive the maximum of market value assets minus the default

barrier or nothing in case of default.  Given that the firm’s equity behaves like

a European call option on the firm’s assets, the Black-Scholes and Merton model

can be used to compute the equity value.  The equation for valuing equity as

a European call option is:

Et = Vt N(d1) - Fe–rT N(d2) (8)

2. Estimating Financial Institution Risk using the CCA

In the theoretical concept, it is shown that the Black-Scholes and Merton

model can be applied to calculate risks in the financial system by showing the
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distance of institutions from the default barrier and estimate the probability the

default.  In cases where the debt and equity are both traded, the market value

of assets, V, can be reconstructed by adding the market values of both debt and

equity as stated in Equation (1).  However, practical problem arises in cases

where firm debt is not traded and only equity is traded or vice versa.  For this

project, the data on the Top Big Banks are limited only to institutions where

there are available equity prices. Since most of the participating economies are

constrained by market data availability of debt, the default barrier (Fe–rT) is

determined as a function of the short-term debt and long-term liabilities of the

firm.29

According to Vasicek and Kealhofer empirical model,30 firms default when

the asset value reaches a level that is somewhere between the value of the total

liabilities and the value of the short-term debt. Therefore, the tail of the distribution

of asset values below the total debt may not be as accurate as a measure of

actual probability of default.  The loss of accuracy may result from the non-

normality of the asset return distribution or the firm is able to draw on lines of

credit (unobservable). Thus, the default barrier is computed as the sum of short-

term debt plus half of the long-term debt.

For the market value of equity, Et, it is equal to the number of outstanding

stocks multiplied by the closing stock price as of the balance sheet date.  To

calculate a single systemic risk indicator, an aggregation technique based on the

weighted average market value of assets is used.
________________

29. Crouhy, Michel, et al., (2001), “Risk Management,” First Edition, pp. 371- 374.

30. The most popular commercial model is the KMV (Kealhofer, McQuown and Vasicek)

model.
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Appendix 1.1

Impulse Response of Default Probability to Leverage
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Appendix 1.2

Impulse Response of Default Probability to NPL Ratio
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Appendix 1.3

 Impulse Response of Distance to Distress to Stock Market Index


