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FOREWORD

The global financial crisis presents an opportunity for us to deepen our
understanding of financial system dynamics and to reshape our thinking of macro
prudential policy. After the crisis, we learned that financial stability is not only
achieved by traditional monetary policy or micro prudential policy. It is now
clear that the objective of macro prudential policy is to prevent the accumulation
of financial systemic risks. In managing systemic risks, good policy design
depends on a well informed analysis.

The objective of this study is to contribute to the set of macro prudential
tools used in analysing systemic risk in the banking system. The framework
aims to provide some indication of vulnerabilities in the banking system to prompt
a detailed assessment of the risk. This project paper also has the potential to
help policymakers address practical macro prudential policy questions. Is the
capital of the banking system adequate to withstand shocks? What is the estimate
of Type 1 and Type 2 errors in the assessment of systemic risk and thereby
understand the price of action in the application of micro and macro prudential
measures? What could be the price of inaction?

This collaborative research project was led by Mr. Eufrocinio M. Bernabe
Jr., Project Leader and Visiting Research Economist of the The SEACEN Centre
(OY 2011/12) and concurrently Bank Officer V at the Center for Monetary and
Financial Policy, Bangko Sentral ng Pilipinas.

The SEACEN Centre wishes to express its sincere gratitude to the
participating member central banks and their researchers for actively participating
in this project and preparing the chapters of their respective economies. They
are namely, Ms Hay Livine, Deputy Chief Division, Economic Research
Department, National Bank of Cambodia; Ms Trinil Arimurti and Ms Gusti Agung
Diah Utari, Economist and Associate Economist of the Directorate of Economic
Research and Monetary Policy of Bank Indonesia respectively; Mr Kiwon Kim,
Senior Economist, Financial Studies Team, Economic Research Institute, The
Bank of Korea; Mr Win Hteik, Deputy Assistant Director, Secretary Department,
Central Bank of Myanmar; Mr Suman Neupane, Assistant Director, Research
Department, Nepal Rastra Bank; Mr Enrico R. Amat, Bank Officer V, Office
of Supervisory Policy Department, Bangko Sentral ng Pilipinas; Dr C.
Amarasekera, Senior Economist, Economic Research Department, Central Bank
of Sri Lanka; and Ms Rebecca Fu-Ying Huang, Assistance Director General,
Economic Research Department, Central Bank, Chinese Taipei.
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EXECUTIVE SUMMARY

The sources and the propagation of the financial crisis have proven the
need for macro prudential policies to address systemic risk, as well as take into
account the interplay between the financial system and the real economy. One
important operational tool to characterise systemic risk is to model bank defaults.
The results of the Contingent Claims Approach (CCA) model suggest that valuable
indications of vulnerabilities can be derived from the use of individual balance
sheet data of financial institutions. Also, the deterioration in financial markets
and economy tend to increase bank’s default probabilities.

The main aim of this project is to carry out systemic risk assessments in
real time to support policy discussions. In this aspect, the CCA framework has
proven useful in quantifying systemic risk on the banking sector. Ultimately, the
results of the CCA framework could be used to assess the impact of banking
sector vulnerabilities on the real economy. Most importantly, the CCA framework
could be extended to serve as a building block of a broader macro prudential
framework. The goal is to unify the results of the CCA framework with other
quantitative models (i.e. network model) to sharpen risk assessment across the
banking system. The idea is to integrate different sources of risk into a single
model architecture that uses behavioural rules to model bank’s behaviour that
allows various feedback from banks. The single model architecture is envisioned
to map out the topography of financial stability risk across the banking system.

In monetary policy context, inflation risk is mapped out in a “fan chart”
(probability density function). The fan chart is based on a macro model which
draws on a wide range of information. The macro model is a framework ensuring
information is assembled and accounted for in a consistent manner. The ambition
is to develop an equivalent model framework for aggregating and assessing
financial stability risk for macro prudential purposes.



Chapter 1

FRAMEWORK FOR MACRO-PRUDENTIAL POLICIES FOR
EMERGING ECONOMIES IN A GLOBALIZED ENVIRONMENT

INTEGRATIVE REPORT

By
Eufrocinio M. Bernabe, Jr.!

1. Introduction

The global financial crisis of 2008 has shown that a seemingly insignificant
shock stemming from one financial institution can cause serious contagion and
financial crises when amplified in the global financial system.> The lesson
suggests the importance of a macro prudential policy that deals with measuring
and containing systemic risk. This lesson prompts us to find and build additional
diagnostic indicators to identify and measure in advance potential financial risk
across the financial system and contain build up of systemic risk. This indicator
has to capture the risk that evolves endogenously within the system, and to
identify it at the build-up stage. In order for a systemic risk indicator to function
effectively, we propose that it should satisfy several criteria. First, it should be
able to signal warning of a build-up of systemic risk in advance. A financial
authority may set thresholds to trigger warning signals. Second, the systemic
risk indicator should be forward-looking with at least one year ahead of the real
business cycle. Third, the indicator should be available in a timely manner to
let financial authorities make timely decisions. It is believed that these criteria
are satisfied by this collaborative research in the following manner: first, the
proposed methodology would provide an indicator called the Distress Barrier
(DBs) and Distance-To-Distress (DTD) to serve as the threshold and trigger
signals respectively. Second, the methodology would be based on the option
pricing model which theoretically and empirically has proven to incorporate
forward looking expectations. Third, the methodology can be constructed on a

1. The author is Bank Officer V at the Center for Monetary and Financial Policy of the
Bangko Sentral ng Pilipinas (BSP). The views expressed in this paper are that of the author
and do not reflect the views of the BSP or The SEACEN Centre.

2. The Financial Stability Board (FSB) later defined this kind of institutions as Global
Systemically Important Financial Institutions (G-SIFIs) whose disorderly failure based on
its size, complexity, systemic interconnectedness would cause significant disruption to the
wider financial system and economic activity.



daily frequency since it will use financial market data such as stock and bond
prices. The calibration of bank balance sheets and risk indicators is presented
in Figure 1.

Figure 1
Calibration of Bank Balance Sheets and Risk Indicators
I Bank Balance Sheets ‘ Market Information on Option Pricing
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It is important to emphasise that macro-prudential policy is a key element
of a broader framework of financial stability. While there are no specific
guidelines and related literature prescribing a criteria for the design of a macro-
prudential policy, it is observed that a macro-prudential framework has two pillars:
the surveillance and monitoring of risks and the strengthening of the system’s
absorptive capacity to withstand risks. Policymakers broadly agree that the
purpose of macro-prudential policy should be preventive in its orientation that
is distinct from financial crisis management policy. Generally, macro-prudential
policies can be categorised into three aspects namely: the analysis of financial
system structure, the analysis of the financial system soundness and the
robustness of financial system to shocks. Figure 2 describes the framework of
financial stability analysis generally executed across the global and regional
economies.



Figure 2

Framework of Financial Stability Analysis
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2. SEACEN Economies Experience in the Use of Macro-prudential
Instruments

2.1 Instruments and Intervention

A survey among the SEACEN economies participating in the research,
reveals that a number of them have used policy instruments to address aspects
of systemic risks for quite some time. The macro-prudential instruments most
commonly employed are reported in Box 1.

Box 1: Common Macro-prudential Instruments

Tools to address threats from excessive credit expansion in the
system
¢ Time varying capital requirements
e Ceilings on credit
e Caps on Loan-to-Value (LTV) ratio
e Caps on debt-to-income (DTI) ratio
e Reserve requirements
Tools to address key amplification mechanisms of systemic risk
e Caps on foreign currency lending
e Limits on net open currency position
e Restrictions on foreign currency mismatch




Most of the instruments in use apply to banks. This reflects a focus by
authorities on institutions that sit at the core of the SEACEN financial system
and already subject to both micro-prudential regulation and supervision and liquidity
management interventions by central banks. Some economies have used macro-
prudential instruments to address financial stability risks associated with large
capital flows even to the extent of introducing capital controls.

Most emerging Asian economies have a long experience with macro
prudential tools than most advance countries.* According to Lyons et al. (2011),
experiences from Asian economies have been quite successful in preventing
valuation booms and credit bubbles. Lyons cited that Korea’s caps on loan-to-
deposit ratios and tightening of reserve requirement ratios in 2007-08 was
accompanied by slowdown in private-sector credit growth. The author also
claimed that similar outcomes were experienced by India and China in their
respective implementation of measures curbing excessive credit growth.

In spite of these encouraging experiences by Asian economies, there are
still issues and risks that must be considered. For instance, unlike macro
prudential regulation, monetary policy has a clear, defined, measurable objective
of price stability; and decision making is supported by extensive experience and
academic research. Thus, better monitoring tools and analytical frameworks
are needed so that regulators can identify emerging systemic risks.

To illustrate, financial authorities used historical balance sheet data (e.g.,
bank credit, maturity mismatches and currency risk) and macro data such as
M1 to GDP, M2 to GDP and credit-to-GDP ratio as an indicator of systemic
risk buildup in the banking system. These systemic indicators served as guide
to financial authorities in setting macro prudential policies mentioned in Box 1.

3. A BIS report counted 39 macro-prudential measures in the Emerging Market Economies
(EME's), but only eight in the advanced economies (see Table 3, page 10 in BIS-2010).

4



Figure 3
Credit to GDP and Real GDP Growth
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Data: Average aggregated data for all SEACEN Economies participating in the
research computed by the author.
Data Source: Bloomberg.

Figure 3 shows that credit-to-GDP has some capability as a stress indicator.
The ratio maintains its level before the 2008 crises and then drops during the
crisis period. However, the credit-to-GDP has limitations.* For instance, the
ratio did not identify potential risk but simply reflect the risk already revealed
in the markets. Therefore, they fail to function as early warning signals. They
only issue warning signals after the crisis has hit which means they can only
be contemporaneous indicators. Making matters worse, data compiled for this
statistics come with a significant lag which makes diagnostic analysis of the
financial and economic situations belated. Drawing from this illustration, the
available approaches currently being adopted by central banks may not be
sufficient in assessing financial system soundness.

The focus of this research is on developing a more forward looking and real
time macro-prudential measure to serve as a building block in analysing financial
system soundness. Traditionally, financial fragility of financial institutions has
focused on historical information such as non-performing loans, earnings and
profitability, liquidity and capital adequacy ratios. However, given that balance
sheet information is only available on a relatively low frequency basis and often
with a significant lag, there have been growing efforts to measure the soundness
of the financial system based on financial markets information. This market
based measure is expected to provide a timely and continuous information since
it will be available on every trading day. It is also forward looking since asset

4. Philip Turner (2011) reported that the credit/GDP ratio was not a very good variable for
EMEs. He argued that financial innovation and the rise of new industries mean that models
based on past behaviour can be misleading, BIS Paper No. 62 (2011).

5



price movements reflect changes in market anticipation of future performance
of the underlying securities. In turn, this allows changes in financial system
risks to be identified as it occurs.

To construct the proposed macro-prudential measure, an option-pricing model
will be employed to provide guidance on the determinants of risk and put forward
the necessary structure to extract information from prices derived from equity
markets. This paper uses Contingent Claims Approach (CCA) based on the
option pricing model by Black and Scholes (1973) and Merton’s (1977) extension
of the Black-Scholes model. A contingent claim is any financial asset for which
payoff depends on the value of another asset. The prototypical contingent claim
is an option - the right to buy or sell the underlying asset at a specified exercise
price by a certain expiration date.

3. Literature Review

Altman (1968) and Ohlson (1980) used balance sheet data to derive
probability of default metrics. For instance, the Altman’s Z-score is a linear
discriminant model where borrowers are classified into either high or low default
risk categories. Although the framework does not directly give a probability of
default, the results can be mapped to a credit rating system which would in turn
yield the desired estimates. Similar to Altman, Ohlson uses linear discriminant
analysis to derive the probability of default of a firm. The framework utilised
the maximum likelihood techniques to estimate a logit model of probability of
default of various firms.

There are reasons an accounting based method may be weak in estimating
probability of default. While a probability estimate are statements about future
events, financial statements are designed to measure past performance, and
thus may be less informative about the future status of the firm. Also, financial
statements are formulated under the going-concern principle which limits the
assessment of default. The conservatism principle used in preparing financial
statements often causes asset values to be understated relative to their market
values. This is particularly true for fixed assets. The downward biased asset
valuations will cause accounting based leverage measures to be overstated.
These aspects of the accounting system will limit the performance of any
accounting based insolvency measure. Another important limitation of accounting
based measure is that it does not take into account asset volatility. Volatility is
a crucial variable in default analysis because it is a key component in computing
the likelihood that an entity will unable to repay its debt within a specific time
horizon. All things being equal, the probability of default is increasing with volatility



and therefore two firms with identical financial ratios can have substantially
different credit risk depending on their asset volatilities (Hillegeist, et al. 2003).

In contrast to the balance sheet approach, the Merton Model is a structural
model. The probability of default of a firm is captured as an endogenous process
and is a measure of the likelihood that a firm’s assets in the future are likely
to fall below its liabilities. The Merton Model and the CCA is based on three
principles: (i) the value of liabilities flows from assets; (ii) liabilities have different
seniority; and (iii) there is a random element in the way an asset’s value evolves
over time.

The main advantage of the CCA/Merton Model is that it uses observable
balance sheet and financial market data along with volatility to construct a
measure of default risk. The ability to translate continuously adjusting financial
market price information into current market value estimates is important given
the speed with which economic conditions change relative to the time span
between releases of balance sheet information. Furthermore, the CCA combines
the capital structure of the balance sheet with current market price information
from financial markets to construct a market value estimate of the current
balance sheet along with forward looking indicators of vulnerability. In addition,
the CCA distinguishes itself from other vulnerability analysis by recognising the
important role of volatility in determining default probabilities. By capturing
volatility, the CCA accounts for the fact that entities with the same capital
structures may have different Distance-to-Distress (DTD) and Probabilities of
Default (PD). The CCA methodology also incorporates nonlinearities which yield
significant improvements over traditional linear relationships in vulnerability
analysis. In option pricing theory, the value of the option is dependent on changes
in the underlying asset. The nonlinearity of the Black-Scholes-Merton
methodology allows for more accurate description of changes in vulnerabilities
arising from large changes in asset prices. On the other hand, linear relationship
is limited as it may understate the evolution of risk over time as result of exogenous
shocks.



4. Methodology: Framework for Assessing Systemic Risk of Financial
Institutions

4.1 Theoretical Concept

The Contingent Claims Approach 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 historical value of the firm’s
assets is simply the sum of the firm’s debt and equity:

Vi=F + E (1)

The value of the firm’s debt obligation is also known as the distress barrier,
DB. The probability of default (V..; < F..; or DB) exist as long as it is greater
than zero. This implies that at time t+1, the market value of assets, B,, is lower
than the yield to maturity of the debt, Fe”", where r is the discount rate used
to arrive at the present value of debt. In this simplified firm structure, the risk
is a function of the leverage ratio, LR = Fe'"/B,, the volatility of the rate of
return of the firm’s assets, o,, and the time to maturity of the debt, 7. Thus,
for a creditor who extended a loan to this firm must purchase a put option to
eliminate the risk on the loan®. The value of the put option, P,, on the market
value of the firm assets, B,, 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:

B+ P,= Fe'" 2)

In applying the Black-Scholes and Merton model, the value of the put can
be written as:

P,= -N(d,) B, + Fe'" —N(-d») 3)
where P,, is the current value of the put, N(.) is the cumulative standard normal

distribution, B, is the market value of assets, and Fe™'" is the present value of
debt.

5. 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.



To derive d; and d> we make the following transformation presented in
equation 4 and 5,

B 1 4 B 1 ,
L () +(u+30°)T  In(gosm) + (u+30%) T @
t O'L.\."'F DFL.\."T
d, = dy —oNT (5)

where u is the expected return on the assets, and ¢, is the standard deviation
of the rate of return of the firm’s assets. 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, (Vi < Fp.ior
DB) is as follows:

Vo, of 6)
In —+{p—iT
Probability of default = N{— —22—=2—)

o T

)

Using equation (5), the expected return on assets, u, can be computed as
follows:

_ Vr+1 - Vz
p = max[ ————, 7]

®)

t

where 7, is the one year Treasury Bill rate and 7, 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, E,, is itself a contingent claim on the firm’s
assets. Since equity holders have a subordinated 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

6. European call option an option for the right to buy a stock or an index at a certain price
on a certain date prior to expiration date. This differs from the “American style call option”
which can be exercised at any date prior to expiration.
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model can be used to compute the equity value. The equation for valuing equity
as a European call option is:

E,= V.N (d)- Fe" N(d>) €))

4.2 Estimating Financial Institution Risk Using the Contingent Claims
Approach

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
distance of institutions from the distress 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 distress barrier (Fe™") is
determined as a function of the short-term debt and long-term liabilities of the
firm.” Thus, the transformation of historical balance sheets of banks to market
value terms using CCA employs the hybrid of both the Black-Scholes-Merton
Model and Vasicek and Kealhofer Empirical Model.

According to the Vasicek (1968) and Kealhofer (2000) Empirical Models,
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. Figure
4 describes Vasicek and Kealhofer empirical model.

For the market value of equity, E, 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.

7. Crouhy, Michel et al., (2001), “Risk Management”, pages 371 to 374, First Edition.

10



Figure 4
Vasicek and Kealhofer Model
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S. Empirical Results

5.1 Assessing Risk to the Banking System Using the Contingent Claims
Approach (CCA)

Using time series data of market capitalization and liabilities of the Top 10
banks in their respective economies, each SEACEN researcher applied the CCA
to produced a useful banking risk indicator such as Distance-to-Distress (DTD).
The common result suggests that the highest-risk period was in the year 2008
during which negative news in the global markets started to emerge.® The CCA
can also produce the risk-neutral Probability of Default (PD) for each of the
Top 10 banks in the SEACEN economies. The overall PDs for most of the
SEACEN economies peaked around the time of the 2008 global financial crisis.’

8. March 2008 is the period of the news announcement of Bear Sterns takeover by JP Morgan
Chase. September 2008 is the period when Lehman Brothers declared bankruptcy.

9. Based on observations from researchers output, the interpretation of estimates of the level
of probability of default should be treated with caution since estimates for some economies
pertain to only a relatively short sample period. Among eight (8) SEACEN economies that
participated in the research, only four (4) actually applied the CCA methodology namely
Indonesia, Nepal, Philippines and Sri Lanka.
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For this empirical experiment, monitoring banking risk through the CCA
model is a useful tool for policymakers but relating the banking risk to the effect
of changes in the macroeconomic environment and individual bank ratios provides
a more important insight. The Vector Auto Regression (VAR) analysis is
employed to provide evidence on how the CCA produced indicator respond to
macroeconomic variables of each economy. In the VAR analysis performed by
most researchers, the PDs are negatively and significantly affected by the return
in the stock market index and Gross Domestic Product (GDP) growth. This
suggests that the deterioration in the financial markets and economy as a whole
increases the defaults of entities. As expected, leverage and non-performing
loans have a positive and significant effect on PDs. So in general, the PDs
allow a strong feedback effect from the banking system to the macro economy
and the general financial market.

It is noteworthy that an advantage of using VAR is that many factors that
need to be modeled separately by other estimation process — including international
spillovers and the role of monetary policy, are implicitly incorporated. However,
since statistical relationships are estimated from historical data, they may not be
fully informative about how economic actors will respond to future policy changes
(the Lucas critique).

From the VAR analysis, researchers derive impulse-response functions that
are used to show how a shock to macroeconomic factors and bank ratios impacts
the assets of each of the banks. Generally, the persistence of shocks to banks
is quite large. A shock to non-performing loans (NPLs) and total deposits causes
a strong impulse response on PDs. In effect, the results support the VAR
findings that a deterioration in NPLs and decline in deposits cause a rise in
PDs.

The results of VAR and Stress test analysis highlighted a number of
considerations one should keep in mind when interpreting the CCA output. First,
individual bank default probability estimates are sensitive to estimates of the
volatility of the asset/liability ratio which, in turn, are sensitive to estimates of
the volatility of bank equity. This means that if a bank’s equity market volatility
had been unusually high (low) relative to equilibrium, the probability of default
would be biased upwards (downwards). More importantly, if equity market
volatility during the sample period is excessive relative to the volatility implied
by economic fundamentals - there is “excess volatility” - then all estimates of
probability of default will be biased upwards. Second is the issue on
measurement error. The data inputs are market capitalisation and bank liabilities.
Whereas the former are forward-looking and reflect the market’s assessment
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of expected profits, the latter are backward-looking and are based on historical
cost accounting. To the extent that historical cost accounting does not capture
the fair value of liabilities, this will result in inaccuracies of default probability
estimates. Finally, option-based approach is built on the assumption that publicly
available information incorporate future prospect of insolvency into prices.
However, some studies suggest that the market does not always reflect all the
information in prices (the inefficient market hypothesis).

6. Policy Implications

Based on empirical results, the CCA banking risk framework provided some
indication of vulnerabilities prior to financial market volatilities which underscored
the framework’s ability to act as an early warning indicator. For risk surveillance
purposes, the so called signaling approach would be the best way to use the
CCA banking risk indicator. In this manner, the CCA framework should be
interpreted and assessed relative to the default threshold value. If the distance
to the threshold is breached or close to be breached, this sets the warning light
flashing. This serves not as a signal of an impending crisis but instead as a
prompt for a detailed assessment of that particular risk.

The CCA methodology offers policymakers a forward looking and high
frequency indicator of vulnerability but it is highly dependent on available daily
asset prices. Thus, economies for which financial markets are less developed
will have to rely on actuarial or reduced form approaches of measuring risk and
vulnerabilities.

7. Areas of Further Research

Furthermore, the strength of the CCA framework is its capability to be
integrated into a broader macro-prudential architecture. The goal is to unify the
results of the CCA framework with other quantitative models (i.e. network model)
to sharpen risk assessment across the banking system. The idea is to integrate
different sources of risk into a single model architecture that uses behavioural
rules to model bank’s behaviour that allows various feedbacks across banks.
The single model architecture is envisioned to map out the topography of risk
across the banking system. This is an area of future extension of this research
study. The modular construction of the macro-prudential architecture is shown
in Figure 5.

13



Figure 5
Macro-prudential Architecture
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Chapter 2
A MACRO-PRUDENTIAL ASSESSMENT FOR CAMBODIA

By
Hay Livine'

1. Introduction

In any economy, banks play an important and sensitive role. Their
performance directly affects the growth, efficiency and stability of the economy.
Given the recognised importance of economic growth to poverty reduction,
economic losses ultimately result in setbacks to poverty reduction and other
developmental targets. Consequently, in recent years, the international community
has highlighted the need to strengthen safeguards against financial instability.
One such safeguard is strengthening and calibrating the macro-prudential
orientation of monitoring financial soundness and regulating and supervising
financial institutions.

Macro-prudential can be defined as policy that focuses on the financial
system as a whole, and also treats aggregate risk as endogenous with regard
to collective behaviour of institutions. It aims to limit system wide distress so
as to avoid output costs associated with financial instability (Borio, 2009). Owing
to the costs of crisis, it has been realised that there is an immense premium on
timely warnings regarding systemic risks as an input to policy decisions as well
as to strategies and market behaviour of financial institutions. Accordingly, in
the last decade ‘macro-prudential surveillance’ defined as monitoring of
conjuncture and structural trends in financial markets so as to give warning of
the approach of financial instability has become a core activity for many central
banks.

In Cambodia’s highly dollarised economy, fiscal policy plays a predominant
role in macroeconomic management. Cambodia witnessed a period of high
inflation during 1995-1998, reaching 14.7% in 1998 as a result of monetary

1. Deputy Division Chief, Economic, Research and International Cooperation Department,
National Bank of Cambodia. The views and opinions represented in the paper are solely
that of the author and do not reflect the stand of the National Bank of Cambodia or The
SEACEN Centre.
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financing of the budget deficit. The implementation of fiscal discipline by way
of rationalising expenditure, mobilising revenue and stopping the practice of central
bank financing of the budget deficit, helped Cambodia keep inflation at a low
level up to 2004. Cambodia has continued to pursue a conservative fiscal policy
stance aimed at avoiding the monetisation of the budget deficit and limiting external
borrowings to infrastructure investment requirements. As a consequence, public
external debt and debt service burden are low and manageable. Monetary policy,
on the other hand, aims at maintaining price stability. The National Bank of
Cambodia (NBC) envisages inflation at less than 5% in the near term and at
about 3.5% over the medium term. In Cambodia’s small, open, dollarised economy,
the foreign exchange market is shallow. Near total dependence on imports for
most consumer goods and petroleum products makes Cambodia vulnerable to
external shocks. Under the current monetary regime, fluctuations of the exchange
rate and commodity prices in the world market have an immediate impact on
the domestic economy.

The global economic crisis at the same time stimulated the necessity of
enhancing higher standard of prudential regulation in order to deal with emerging
banking operations and to maintain financial stability. From a macro-prudential
view, focus should be placed on the major sectors and institutions of the financial
system. Banking institutions are particularly relevant because of their specific
function as suppliers of liquidity to the system and because the impact of financial
stress on these institutions can have significant macroeconomic costs. Thus, the
NBC undertook a revision of the supervisory framework and prudential regulation
to cope with a number of potential risks that have emerged through the rapid
expansion of banking and financial operations in Cambodia. Besides its primary
role of maintaining macroeconomic and financial stability, the NBC also committed
to keep in line with international practices and guidelines.

The performance of the banking sector appears to be quite promising in the
years ahead. Developing the financial market infrastructure is one of the agenda
of the NBC. It is currently focusing its efforts in establishing the money and
interbank market, launching a credit bureau, and also enhancing government
practices within banking institutions. Together with this, the NBC issued some
prudential regulations,specifically: Prakas on Net Worth Calculation, Prakas on
internal control, and Prakas on risk-based and forward-looking supervision. These
recent regulations will further enhance the banking and financial institutions for
them to be safer and stronger.
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This paper presents a framework for macro-prudential policies of Cambodia
and evaluates the issues and challenges faced by the financial institutions. Also,
the paper provides an overview of the recent developments of the financial
institutions in Cambodia.

The paper is divided into seven sections. Section 1 provides a general
description of macro-prudential framework in Cambodia as an introduction. Section
2 discusses the key prudential indicators. Section 3 presents the methodology
for assessing systemic risk of major financial institutions. Section 4 reviews
some data on financial statements and domestic micro and macro-financial
conditions. Section 5 describes the policy recommendations. Finally, concluding
remarks would be specified in Section 6. The research for this paper is based
on secondary data since primary data is not exist.

2. Elements of Macro-prudential Policy Framework

The high growth performance of the Cambodian economy presents an
opportunity for modernising the financial system, diversifying financial markets
and enhancing capacity for the mobilization of new resources for development.
However, to enhance the capacity to withstand external shocks and to manage
an increasingly sophisticated financial system, financial regulation and supervision
should be improved. Regular surveillance of the financial condition of the
government, and of financial and non-financial sectors is imperative to better
understand how the key entities are managing risks; identify sector-wide or
systemic vulnerabilities; determine the dimensions of those vulnerabilities; assess
regulatory and supervisiory structures and prepare the appropriate responses.
The Financial Sector Development Strategy (FSDS), 2011-2020, is an update
of FSDS 2006-2015 and has been prepared in the context of an economy that
has experienced a long period of high growth and is recovering from the spillover
effects of the global financial crisis.

Discussions were made by NBC management to establish a Financial Stability
Unit within the central bank. Pursuant to the technical assistance
recommendation of the IMF, NBC established a financial stability team in May
2011. The team is undergoing training with the purpose of identifying serious
threats or potential risk propagation channels across the financial sector and the
banking system and drawing banking supervisiors’ attention to such risks. In
addition, the team acts as an essential complement and support for the
implementation of risk- based and forward-looking supervision.
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2.1 Macro-prudential Policy Objectives

For Cambodia, the objective of macro-prudential policy is to examine trends
in financial system that can impact financial stability (banking system). Financial
stability cannot be achieved through prudential policies and market discipline
alone. It requires contributions from monetary and fiscal policies as well.
Monetary policy should be focused on controlling inflation, while fiscal policy is
responsible for countercyclical demand management. Critics may argue that it
is not possible to achieve the two objectives with a single instrument.

Cambodia has adopted the Financial Sector Development Strategy (FSDS),
2011-2020, for long-term financial sector development about ten years ago. The
government was conscious that an economy will not reach its growth potential
and develop at an adequate pace without active contribution from the financial
sector. The Cambodian government is committed to strengthening the financial
system and, over the recent years, has been enacting legislation, adopting policies,
creating institutions and adapting procedures as part of the financial sector reforms
in order to accelerate the pace of economic growth.

2.2 Instruments and Intervention

As Cambodia is a small and open economy, the NBC acknowledges the
need to build sufficient infrastructure to support the development of the financial
sector, including development of the payment system, money and interbank
market, establishment of a credit bureau, strengthening of governance practices,
and improvement of other areas. In this regard, the NBC issued some prudential
regulations as tools for guiding and maintaining financial stability for the entire
banking system such as: Prakas on Net Worth Calculation, which has been
revised following international standard. This revision on Net Worth Calculation
has made the definition of the balance of each item more clear to ensure more
control in the unanticipated flow of a particular item. In addition, Prakas on
Internal Control is a means to facilitate the governance of financial and banking
institutions and is purposed to: (1) support management in the exercise of its
responsibilities; (2) allow for early identification, assessment and management
of risk; and (3) support risk awareness and responsiveness in the implementing
of corrective actions. Additional to the abovementioned Prakas, Prakas on Risk-
Based and Forward-Looking Supervision was issued in response to the
requirement of the Basel Core Principles on Effective Banking Supervision. This
approach allows supervisors to anticipate potential adverse developments and
address them in a timely manner. Additionally, by implementing risk profile
assessments, supervisors are able to focus on major issues and allocate available
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resources more effectively. These recent regulations will further enhance the
banking and financial institutions to be safer and stronger.

3. Key Prudential Indicators
3.1 Assets Quality

Non-performing loans in the banking sector was almost 3% in 2010, 5%
and 3.6% in 2009 and 2008, respectively. NPL increased in 2009 was partly the
result of two factors. The first and foremost explanation is the impact of the
global financial crisis. Prominent sectors of the economy such as textiles, tourism,
construction and agriculture were adversely affected by the crisis. Firms and
businesses related to these industries also saw a decline in demand and
consumption. Consequently, banks experienced repayment difficulties in their
credit financing. Another explanation is the introduction of a new guideline on
credit classification at the beginning of 2009, which imposed more stringent criteria
for recognising problem assets. This new guideline was fully adopted in 2009
and resulted in higher classified assets.

The distribution of credit by economic sector reveals that, as of the end of
2009, the largest concentration of credit was recorded in retail trade activities
(18% of the total portfolio), followed by wholesale trade and the hotel and the
restaurant industry. Retail and wholesale trade, which comprise mainly small to
medium enterprises, form the backbone of private businesses in Cambodia. funds
channel to these sectors, the more job creation and promotion of household
income level. Construction and real estate together accounted for 15% of the
total portfolio. These sector are considered high risk sectors, and funding to
these sectors is projected to face some repayment difficulty. Credit concentration
in other sectors was recorded at manageable levels.
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Figure 1
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3.2 Profitability

Banks’ profitability saw a significant reduction since the onset of the global
financial crisis. Return on equity declined significantly from the peak of 16.6%
in 2007 to only 6.6% in 2010. Similarly, return on assets dropped by more than
half, from 2.9% in 2008 to 1.4% in 2010. Some factors were attributed as the
main causes of this reduction, namely the slowdown of credit expansion, the
slight growth of non-performing loans, the additional cost of accumulating customer
deposits and the rapid expansion in branch networks. In 2009, 22 bank branches
were opened while there were 28 branches in 2010. Most banks shifted toward
fee- and commission- based income in order to reduce credit risk exposures and
minimise funding costs.
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Figure 2
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3.3 Liquidity

Over the previous five years, the liquidity ratio of the banking system trended
downward to the lowest point of 81% in 2008, as compared to the prudential
limit of 50%. For the first time, the ratio bounced upward to 90% by the end
of 2009 and reach 91% in 2010. The growth of credit disbursement lagged
behind the growth of deposits, allowing more liquid assets to join the assets mix,
thus stimulating the rise of the liquidity ratio. As the result, liquidity in the banking
sector is of less concern since it possesses high liquidity cushion and builds up
overtime.

Figure 3
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4. Data

4.1 Financial Statements & Time Series Data of Commercial Banks

Figure 4
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4.2 Domestic Micro and Macro-financial Conditions
4.2.1 Total Capital

By the end of 2010, the solvency ratio of the banking system had reduced
slightly to 31.3% though total net worth increased by 26%, most of which was
due to the recapitalization to meet the new minimum capital requirement. Total
Tier I capital remained, sharing the large part of the net worth (99%), which
represented highly stable capital base. Only few banks had Tier II capital
composition. In near term, the total net worth in the banking system is expected
to rise due to the inclusion of income generation during the year. Return on
assets and return on equity for banks improved to 1.4% and 6.6%, respectively.
Such improvement was strongly contributed by good asset quality where lower
provisioning expense was required. Reduction of overhead expense and tax in
relation to total assets also helped to promote earning growth. Overall, capital
position in the banking system remains strong, which allows more room for
absorption of loss. However, rapid credit expansion remains to be closely
monitored.

Figure 7
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4.2.2 Non-performing Loans

The non-performing loan (NPL) ratio shrank to 3% in 2010 from about 5%
in 2009, while specific provisioning for NPL declined from 60% to 55% in 2009
and 2010, respectively. Net NPL after deduction of provisioning recorded at
1.37% by the end of 2010. Related party lending rose slightly but still within the
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prudential limit of 10%. As at the end of 2010, related party loans ranged from
the highest of 6.73% to the lowest of 0.04% of the net worth. Large exposure
lending jumped to almost 70% of the total portfolios. The government recently
has put in effort to channel more credit to the agricultural sector through the
Credit Guarantee Scheme. Overall, the adoption of the new regulation on credit
classification in line with international best practices enhanced the credit quality
of the banking institutions as the regulation provides comprehensive guideline
for ecognizing non-performing assets and at the same time banks proved to be
more proactive in mitigating credit risk.

Figure 8
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4.2.3 Total Deposits

The performance of the banking sector improved substantially over the last
five years. Intermediation in term of deposits and credits also progressed
significantly sharing 37% and 28% of the GDP by year end 2010. During the
boom period shortly before the global financial crisis, deposit growth in the banking
sector recorded its peak at 76% in 2007 while during the bust period grew only
by 3% in 2009. The number of depositors has been increasing steadily even
during the period of the economic slowdown which demonstrates strong public
confidence in the banking sector.
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Figure 9
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4.2.4 Stock Market Index

The lack of organised stock exchange and commodity exchange market
hindered banking institutions from investing in these markets. Thus, the risk
involving equity price risk and commodity price risk is almost absent.
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4.2.5 Inflation

As the global economy is facing high unemployment and high inflation,
Cambodia, a small country with open economy, is obviously unable to escape
from these impacts. The shallow foreign exchange market and overt dependence
on the imports of most consumer and petroleum products render Cambodia
vulnerable to external shocks. Fluctuations of the exchange rate and price in the
world market will immediately pass through to the domestic economy. As a
result, Cambodia raised its inflation rate forecast to 5.5% (average) for the year
2011, up from its earlier prediction of the maximum of 5%.

The soaring price of petroleum is the main cause fueling the high rise of
the inflation rate in Cambodia. Since the start of the year, the price of gasoline
increased by 10.6% to US$1.38 a liter in June, up from US$1.25 in January,
2011.

Figure 11
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4.2.6 GDP Growth Rate

Cambodia’s GDP per capita has improved during the last few years. However,
it is still relatively low when compared with other countries in the region. The
main sectors of the economy are garment, construction, agriculture, and tourism.
The garment industry contributes more than 70% of Cambodia’s exports.
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Recently, oil deposits were discovered in territorial waters, which along with
bauxite, gold, iron and gems mining may provide resources for future development.

The value of Cambodia’s garment exports to the United States in the first
six months of the year 2010 compared to the same period last year increased
by over 23%. Meanwhile, tourism arrivals increased by more than 13% and rice
exports are on an upward trend. Cambodia will maintain solid economic growth
for 2010 given the faster than expected recovery of garment exports and tourism
as well as the positive outlook for the expansion of agricultural products. However,
the current slowdown in global trade is likely to temper growth momentum in
2011and 2012.

Nevertheless, the declining trend in global markets is not expected to outweigh
the positive growth already perceived. However, long standing challenges remain
for Cambodia’s narrowly based economy — accelerating economic diversification,
expanding the fiscal space, addressing governance issues, and strengthening the
investment climate.

Cambodia needs to address the long standing challenges to achieve
sustainable growth. Reducing the high cost of transport, energy and diversifying
agricultural products and the tourism sector are critical and will be addressed
under ADB’s Country Partnership Strategy, 2011-2013.
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5. Policy Recommendations

Though significant efforts have been made over the past decade in
restructuring in the banking sector since 2000, a lot more need to be done to
further develop and enhance the safety and soundness of this sector. The most
prioritised area for improvement rests with the regulatory framework. Laws and
regulations need to be updated to reflect current market development and to
comply with the guiding principles for effective supervision. The existing regulatory
framework fails to address the issues of merger and acquisition, consolidated
supervision, cross-border supervision, prompt corrective action and resolution
scheme.

The NBC is moving towards risk-based supervision from the current rule-
based framework. However, during this transition period, the rules and guidelines
for risk-based assessment is in the development process and the risk profile is
not sufficient. Adopting consistent supervisory actions most of the time is not
feasible. Thus, coping with such a change proves to be very challenging.

The issue of consolidated supervision is also a constraint for effective banking
supervision. Regulatory framework on a group-wide basis is still under
consideration. Supervisory process, indeed, is to be conducted on group-wide
basis. This is the area where the regulators lack expertise and need to be
promptly equipped. The dearth of profile of the institutions within the group
limits the ability to perform risk assessment appropriately. A formal coordination
among all the financial regulatory and supervisory bodies within the financial
system is required.

6. Concluding Remarks

Over the past several years, progress in Cambodia’s banking system has
been remarkable, not only in the commercial banking sector but also in the
microfinance sector. The public, particularly in the provincial areas, have started
to understand the role of microfinance institutions as private lending institutions
and not merely NGOs giving out donations, as previously perceived. On the
commercial bank side, both deposits and lending increased dramatically reflecting
the improving confidence in the banking system.

This development could not have been achieved if not for the recent political
stability, positive macroeconomic fundamentals and the role of the NBC as the
supervisory authority in strengthening the financial and banking sector. Emphasis
was placed in capacity building in order to meet the fast changing banking sector.
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Rules and regulations have been revised and issued to cope with the increased
exposures of banks. Despite the promising outlook, the NBC is aware of the
potential vulnerabilities of the banking system and recognises the need to further
enhance its supervisory’ capacity and strengthen regulatory enforcement in order
to cope with the future challenges.
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Chapter 3
A MACRO-PRUDENTIAL ASSESSMENT FOR INDONESIA

By
G.A Diah Utari and Trinil Arimurti’

1. Introduction

The Indonesian economy has shown a resilient performance amid uncertainty
in the global economic situation. In spite of this success, we still face some
challenges ahead which are triggered by the recent global financial crises. The
main challenge for the economy is the rapid foreign capital inflows. This is
closely related to the ongoing global economic condition. The excess global
liquidity are searching out for places that can yield high return and the emerging
market countries including Indonesia have become popular investment
destinations. The good domestic economic performance combined with slow
recovery of the developed nations, have become the pull and push factor for
capital inflow to Indonesia and other emerging countries.

While capital inflows often help deliver the economic benefits of increased
financial integration, they also create important challenges for policymakers
because of their potential to generate over-heating, to increase exchange rate
volatility and risk of sudden and large reversals as well as to enhance the risk
of vulnerability of the financial system. Liberalisation of capital flows into a
country with an inadequately developed financial system can render that country
more vulnerable to crisis. For instance, credit expansion funded by foreign capital
can put pressure on bank balance sheets in the event of exchange rate turmoil,
exacerbating the fragility of the financial system (Calvo, et al, 1993). This was
what happened in Indonesia during the crises in 1997-1998.

The important lesson learned for the central bank from the last financial
crises is that macroeconomic instability originates from the financial system and
maintaining low inflation is not enough to achieve macroeconomic stability.

1.  GA Diah Utari and Trinil Arimurti are Economists at Economic Research Bureau, Bank
Indonesia. The views expressed in this paper are those of authors and do not necessarily
reflect the stance of Bank Indonesia or The SEACEN Centre. Email address: utari@bi.go.id,
trinil@bi.go.id
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Therefore, the key in managing macroeconomic stability not only in controlling
domestic and external imbalances, but also financial imbalances, such as credit
growth, asset prices, and risk-taking behaviour in the financial system. Financial
system stability is one prerequisite condition for achieving monetary stability.

The issue how to define and develop the macro-prudential policy is still
under debate. In contrast to the monetary policy literature, research on macro-
prudential policy is still in its infancy and appears far from being able to provide
a sound analytical underpinning for policy frameworks. This may be due to two
main reasons. First, the macro-prudential approach has come to play a role in
policy discussions only very recently. Second, it reflects a lack of established
models of the interaction between the financial system and the macro-economy.

Conceptually, macro-prudential policy is a regulatory prudential instrument
which is used to achieve stability in the overall financial system, and not just the
individual health of financial institutions. Therefore the central element in this
definition is the notion of systemic risk that is a risk of disruptions to financial
services that is caused by an impairment of all or parts of the financial system
and can have serious negative consequences for the real economy.

In the context of Indonesia, since the banking supervisory function will soon
be separated from the central bank, the macro-prudential policy framework will
involve two institutions, namely, Bank Indonesia (BI) and Otoritas Jasa Keuangan
(OJK). In this regard, the mandate for macro-prudential assesment will be held
by BI while the mandate for micro-prudential assesment is given to OJK.
Therefore BI needs to strengthen its role in assessing risk in financial system
as a whole and as a systemic regulator.

Considering the above circumstances, to formulate the optimal design of
macro-prudential policy, we need to have a clearer understanding about the
macro-prudential policy framework and its related aspects, especially about the
financial system risk assesment. As a first step, the aims of this research are
as follows:

1) To measure systemic risk of a group of major banks using the Contingent
Claims Approach (CCA);

2) To study the relationship between aggregate default probability of major

banks and macroeconomic development as well as micro characteristic of
banking sector; and
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3) To propose policy recommendation for the optimal design of macro-prudential
policy.

Following this introduction, a description of the elements of a macro-prudential
framework is presented in Section 2. The methodology used for assessing
systemic risk of major financial institutions is described in Section 3. Sections
4 and 5 discuss the data and empirical result, respectively. Finally the policy
recommendation and concluding remarks are presented in Section 6 and 7,
respectively.

2. Elements of Macro-prudential Policy Framework
2.1 Macro-prudential Policy: Definition and Objective

The issue of macro-prudential policy has become a growing concern of
most central banks in the region. A fundamental concern of macro-prudential
policy is that the interconnectedness of financial institutions and markets and
their common exposure to economic variables may increase the riskiness and
fragility of the whole financial system in ways and to an extent that will not be
dependably captured by regulatory focus on individual institutions.

A shock faced by individual institutions can spread out quickly due to the
interconnectedness and lead to systemic risk. This condition is worsened by
pro-cyclical behaviour of those institutions in the economy. Thus, the financial
system has an inherent bias toward pro-cyclicality. When there are changes in
the financial market, both financial and non-financial institutions with similar risks
can emit similar common reactions, creating collective behaviour that amplifies
the economic cycle fluctuations.

Conceptually, macro-prudential policy is a regulatory prudential instrument
which is used to achieve stability in the overall financial system, and not just the
individual health of financial institution. Macro-prudential policy focuses on the
interaction between financial institutions, markets, infrastructure and the wider
economy.

Macro-prudential policy is needed to anticipate and mitigate financial risk.
It is not always the case that the implementation of macro-prudential policy can
eliminate the vulnerability of the financial system to shock. Nonetheless, having
a proper macro-prudential policy in place will support the stability of the financial
system, enhance market resilience toward shock and can serve as an early
warning system to anticipate potential crisis in the future.
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There are many views regarding the objective of macro-prudential policy.
Vinals, et al (2010) mentioned that the main objective of macro-prudential policy
is to maintain the stability of the financial system as a whole, by limiting the
build-up of systemic risk. According to Borio and Dreahman (2009a), the goal
of macro-prudential policy is limiting the risk of episodes of system-wide distress
that have significant macroeconomic costs. Caruana (2010b) described 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 pro-cyclicality of the financial system. Perotti and Suarez
(2009a) viewed macro-prudential policy as aiming to discourage individual bank
strategies which cause systemic risk, a negative externality on the financial
system. Hanson, et al (2010) viewed that, macro-prudential policy aims at
controlling the social costs of a generalised reduction of assets in the financial
system. Saporta (2009) mentioned that the macro-prudential objective is ensuring
the resilience of the financial system as a whole in order to maintain a stable
supply of financial intermediation services across the credit cycle. The Working
Group of G30 mentioned that the aim of macro-prudential policy is to improve
the resilience of the financial system and reduce systemic risk inherent in the
financial system that caused by the linkage (interconnectedness) between
institutions, similar susceptibility to shock and the tendency of financial institutions
to move in a pro-cyclical manner which increases the volatility of the financial
cycle.

The Committee on the Global Financial System (CGFES) stated there are
two distinguished aims of macro-prudential policy. The first is to enhance the
resilience of financial system to economic downturn and other adverse aggregate
shock. The second is to dampen systemic risks that arise and are propagated
internally in the financial system through the interconnectedness of institutions
by virtue of their common exposure to shocks and the tendency of financial
institutions to act in pro-cyclical ways that magnify the extremes of the financial
cycle. These two aims are not mutually exclusive. They both go beyond the
purpose of micro-prudential policy, which is to ensure that individual firms have
sufficient capital and liquidity to absorb shock to their loan portfolio and fundings.

Macro-prudential policy achieve the goals by: (1) preventing financial
imbalances; (2) reducing systemic risk arising from inter-linkages, common
exposures and procyclicality of the financial system; and (3) discouraging risk
taking of financial institutions that may have systemic implication.

One concern in macro-prudential policy is to create a balance in the financial
system during downswing and upswing phase in the economy. Financial firms
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have a strong collective tendency to overexpose themselves to risk during upswing
periods and to become overly risk averse in downturns. During upswings, as
price-based measures of asset values rise and price-based measures of risk fall,
financial institutions expand their balance sheets and increase leverage in order
to avoid facing punishment in the equity markets. This expansion of leverage
and maturity mismatch among financial institutions is one example of pro-cyclical
movement. Implementing macro-prudential policy will encourage financial
institutions to build up general provisions in the period of upswing in order to be
prepared for the absorption of the expected future losses.

Macro-prudential policy sets a major concern in the way of the
interconnectedness of financial institutions and markets, common exposures to
economic variables, and pro-cyclical behaviors in creating risks. Systemic risk
often come from the similar reactions of the financial and non-financial institutions
in facing similar exposure, since this reactions can potentially amplify cyclical
fluctuations, resulting pro-cyclicality in the financial system. In addition, the
interconnectedness of financial institutions enlarges the common exposure to
risk, thus magnifiying the pro-cyclical movement. One of the cases is when
large capital inflow has streamed down to the emerging market economies.
Macro-prudential policy allows an adjustment to the domestic reserve requirements
in order to limit the build-up of domestic imbalances arising from volatile cross-
border capital movements.

Monetary policy in recent years is said to have contributed to the onset of
instability in the financial system by keeping interest rates low. Low interest
rates trigger boom in asset prices thus encourage banks to be more willing to
take risks (excessive risk taking). Macro-prudential policy may influence bank’s
risk taking applying regulation regarding capital requirement. Capital requirements
can affect risk-taking behaviour in several ways. First, the provision of high
capital will raise the entry barrier for new entrants. As a result, it will limit
competition and allow existing banks to accumulate power which will make banks
more cautious. Second, the high capital provisions will contribute to higher fixed
cost for conducting banking business. As a result, only a few banks can fulfill
the requirements. The banks that meet these criteria are more likely to act with
caution in carrying out their activities. Third, as stated by Bold and Tieman
(2004), stringent capital adequacy requirements will make the bank more stringent
in taking risk.

The central element of macro-prudential policy is the notion of systemic

risk, i.e., a risk of disruption to financial services that is caused by an impairment
of all or part of the financial system, which can have serious negative

37



consequences for the real economy. Therefore, macro-prudential policy should
focus on risks arising primarily within the financial system, or risks amplified by
the financial system.

The macro-prudential perspective assumes that risk is in part endogenous
with respect to the behaviour of the financial system; the micro-prudential
approach assumes that it is exogenous. Since the macro-prudential approach
measures risk in terms of the dispersion of an economy’s output, it also recognises
that the financial system has first-order effects on it. These effects are ignored
in the micro-prudential perspective.

Macro-prudential policy seeks to address two specific dimensions of systemic
risk (Vinals, 2011), namely, time dimension and cross-sectional dimension. Those
dimensions entail different policy implications. Time dimension reflects a
cumulative, amplifying mechanism that operates within the financial system, as
well as between the financial system and the real economy. In time dimension,
risks are associated with swings in credit and liquidity cycles. Here risk evolved
overtime, referring to the financial cycle and known as the pro-cyclicality. Macro-
prudential policy is performed as stabiliser by inducing a build-up of cushions in
good times so that they can be drawn down in bad times. Cross-sectional
dimension reflects the distribution of risk in the financial system at a given point
of time. Cross-sectional dimension focuses on the concentration of risk in certain
financial institutions, those institutions having similar exposures within the financial
system and who have interconnected. Macro-prudential tool is focused on the
risk with respect to the systemic significance of individual institutions.

Macro-prudential policy is a complement to the existing policies: monetary
and micro-prudential policy which have impacts on the whole financial stability.
These two policies carry a considerable level of macro-prudential aspects.
However, it needs to be more focused since the last experience from crisis has
justified the importance of macro-prudential policy. Macro-prudential and
monetary policies are reinforcing each other. Both policies are countercyclical
measures, intended to reduce the magnitude of the business and financial cycles
(pro-cyclicality).

2.2 Instruments of Macro-prudential Policy
Macro-prudential policy can be thought to lie along a spectrum, with monetary
policy at one end and micro-prudential policy at the other. Its objectives would

be closer to those of macroeconomic policy — concerning the stability of the
aggregate provision of financial intermediation services to the real economy.
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But macro-prudential instruments would often be based on adapting existing
micro-prudential requirements.

Macro-prudential policy uses primarily prudential tools on an on-going basis
and as needed to limit systemic or system-wide financial risk, thereby minimising
the incidence of disruptions in the provision of key financial services that can
have serious consequences for the real economy.

The literature has highlighted several important distinctions. One important
distinction is between tools geared towards addressing the time-series dimension
of financial stability, i.e., the pro-cyclicality in the financial system, and tools that
focus on the cross-sectional dimension, i.e., on the distribution of risk at a point
in time within the financial system / contributions to systemic risk of individual
institution. IMF (2011) classified macro-prudential tools in two categories: (1)
Instruments specifically tailored to mitigate the time-varying or cross-sectional
dimensions of systemic risk, and (2) Instruments not originally developed with
systemic risk, but can be modified to become part of the macro-prudential toolkit,
provided that: (a) they target explicitly and specifically systemic risk; and (b)
the chosen institutional framework is underpinned by the necessary governance
arrangements to ensure there is no slippage in their use. Instruments in these
two categories are presented in Table 1.

Another distinction is between rules (built-in stabilisers) and discretion in
calibrating the roles of macro-prudential policy (Borio and Shim, 2007). By
analogy, rule-based macro-prudential tools, e.g., automatic stabilisers appear
appealing (Goodhart, 2004) in Galati and Moesser (2011). Loan loss provisions,
capital requirement/capital surcharges, or loan-to-value ratios, for example be
designed in a rule-based way. One important built-in stabiliser is risk management
practices that internalise the risk of the build-up of financial imbalances and
their unwinding (Borio and Shim, 2007) in the same paper. The discretionary
tools, like supervisory review or warnings, are also likely to play an important
role since the next crisis is likely to take on a different form from the current
one. One commonly used discretionary tool is the issuance of warnings about
the build-up of risk in the system. Other discretionary tools that can play an
important role include supervisory review pressure or quantitative adjustments
to the various prudential tools (Hibers, et al, 2005) in Galati and Moesser (2011).
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Table 1
Macro-prudential Instruments (IMF)

Tools | Risk Dimensions
|Time Dimension Cross-Sectoral Dimension

Category 1. Instruments developed specifically to mitigate systemic risk

1. Countercyclical Capital Buffer 1. Systemic capital surcharges

2. Through -the -cycle valuation of margins  or haircuts for

repos 2. Systemic liquidity surcharges

3. Levy on non-core liabilities 3. levy on non core liabilities

4. Countercyclical change in risk weights for exposure to

certain sector 4. Higher capital charges for trades not cleared through CCPs

5. Time-varying systemic liquidity surcharges

Category 2. Recalibrated instruments

1. Time-varying LTB, Debt To Indome (DTI) and Loan to 1. Powers to break up financial firms on systemic risk

Income (LTI) caps concerns

2. Time varying limits in currency mismatch or exposure 2. Capital charge on derivative payables

3. Time varying limis on loan to deposit ratio 3. Deposit insurance risk premiums sensitive to systemic risk

4. Restrictions on permissible activities (e.g. ban on
4. Time varying caps and limits on credit or credit growth proprietary trading for systemically important banks)
5. Dynamic provisioning

6. Stressed VAR to build additional capital buffer against
market risk during a boom

7. Rescaling risk-weights by incorporating recessionary
conditions in the probability of default assumptions (PDs)

Source: Vinals, et al. (2011).

One can also distinguish the tools of macro-prudential policy based on
quantity restrictions and those based on price restrictions. This distinction is
introduced by Perotti and Suarez (2010), who show that in the presence of
externalities the two types of policy instruments can have different welfare
outcomes, if there is uncertainty about compliance cost. Price-based tools taxes
fix the marginal cost of compliance and lead to uncertain levels of compliance,
while quantity-based tools fix the level of compliance but result in uncertain
marginal cost. One of the instruments for price-based tools is the Pigouvian tax,
which is aimed at equating private and social liquidity costs to that of quantity
regulations, such as net funding ratios. Among the quantity restrictions, Hanson,
et al (2010) make the further distinction between ratios and absolute values in
the context of the discussion of principal component analysis (PCA) targeted at
bank capital.

BIS (2008) provides an example of a taxonomy of macro-prudential tools
as presented in Table 2.
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Table 2
Macro-prudential Instruments (BIS)

1. Risk measurement methodologies Examples

By banks Risk measures calibrated through the cycle or to the cyclical through
Cyclical conditionality in supervisoty ratings of firms; Develop mesure of

By supervisors systemic vulnerability as a basis for calibration of prudential tools

2. Financial reporting 3. Levy on non-core liabilities

Accounting standars Use of less procyclical accounting standards; dynamic provisions

Prudential filters Adjust accounting figures as a basis for calibration of prudential tools;

Prudential provisions as add-on to capital; smoothing via moving averages
of such measures; time varying target for provisions of for maximum
provision rate.

Disclosures Disclosures of various types of risk (e.g. credit, liquidity), and of uncertainty
about risk estimates and valuations in financial reports or disclosures.

3. Regulatory capital
Pillar 1 Systemic capital surcharge; Reduce sensitivity of regulatory capital
requirement to current poin in the cycle and with respect to movements in
measured risk; Introduce cyle-dependent multiplier to the point-in-time
capital figure; Indreased regulatory capital requirements for particular
exposure types.

Pillar 2 Link of supervisory review to state of the cycle

4. Funding liquidity standards cyclically-dependent funding liquidity requirements; concentration limits;
FX lending restrictions; FX reserve requirements; currency mismatch limits;
open FX position limits

5. Collateral arrangements Time-varying Loan -to-value (LTV) ratios; Conservative maximum loan-to-
value ratios and valuation methodologies for collateral; Limit extension of
credit based on increases in asset values; Through -the cycle margining

7. Compensation schemes Guidelines linking performance-related pay to ex ante longer-horizon
measures of risk; bank-loading of pay-offs; Use of supervisory review
process for enforcement.

8. Profit distribution restrictions Limit divident payments in good times to help build up capital bufferin bac
times
9. Insurance mechanisms Contingent capital infusions: Pre-funded systemic risk insurance schemes

finance by levy related to bank asset growth beyond certain allowance; Pre-
funded deposit insurance with premia sensitive to macro in addition to
micro parameters

10. Managing failure and resolution Exit management policy conditional on systemic strength; Trigger points for
supervisoty intervention stricter in booms than in periods of systemic
distress

Source: BIS (2008).

The CGFS divided macro-prudential policy instruments into 5 categories,
namely: (1) Measures imposed on particular credit markets; (2) Measures
targeting balance sheet size/composition of banks and other financial institutions;
(3) Measures addressing capital flow volatility; (4) Tools communicating macro-
prudential risk assessments of authorities; and (5) Inputs to macro-prudential
assessments.

Indonesia has implemented several instruments considered as macro-
prudential policy to address a number of challenges to Indonesia’s economy.
Based on the categorisation of the CGFS, the policies applied by Indonesia are
stated in Table 3.

Recognising the complementary nature of macro-prudential and other areas
of economic policy, the authorities charged with implementing macro-prudential
policy, whether through a new coordinating organisation or as part of an existing
institution, must inform and be informed by monetary, fiscal, and other government
policy, while giving due regard to the primary responsibility of other entities in
these areas.

41



Table 3

Macro-prudential Instruments in Indonesia

Macro-Objective

| Instruments & Date Implemented

Objective of the Instrument

Measures imposed on particular credit market

Credit Policy

Measured to address capit:

Measured to manage dom

Tools to communicate maci
assessment of
macroprudential risk

Bank is prohibited to give Rupiah lending to non residents
(2005)

to maintain Rupiah stability

Implementation of minimum reserve requirement based on
LDR

to give stimulus to credit growth and limit bank's risk taking
behavior by giving dis-insentif when LRD ratio in the range of
78<=LDR<=100

Provisioning of property credit is decreased from 50% to 40%
(2006) and will be decreased to 35% with LTV (80%) in 2010-
2011. Property credit to be charged with this risk weight is
credit that is guaranteed by user.

| flow volatility

Minimum holding period for Bl bills, 1 month holding period
(June 2010) and 6 month holding period (May 2011)

To support the health property credit

To "put sand in the wheel on short term and speculative
capital inflow" and mitigate the risk of sudden revearsal

Shifting Bl bills 1 month to Term Deposits 9 and 12 month

To lock up domestic liquidity to longer term and limits the
supply Bl bills in the market.

Increase FX reserve of the banks from 1% of FX deposits to
5% (March 2011) and to 8% (June 2011)

To strengthen FX liquidity management, thereby increase the
resilience of the banking system in facing increasing FX

Reinstate limits on short-term offshote borrowing of the
banks (maximum of 30% of capital) (January 2011)

stic liquidity
Lengthen auction of Bl certificate (from weekly to monthly)
and offer longer maturity (3,6,9 months) (June 2010)

To limit the short-term and volatile capital inflow and to limit
FX exposure of the banking system stemming from capital
inflows

To enhance the effectiveness of domestic liquidity
management, including from capital inflows, by locking up to
longer term and help develop domestic financial market.

Increase Rupiah reserve requirement from 5% to 8%
(November 2010)

roprudential risk assesment of authorities
Financial System Stability Assesment

To absorb domestic liquidity and enhance liquidity
management of the banks, without exerting negative impact
on lendings that are needed to stimulate growth.

To improve public understanding regarding financial
stability issue and risk assesment conducting by BI

Inputs to macroprudential

Measures targeting balance sheet size/composition of banks and other financial institutios

interconnectedness in the
financial system

Household survey
Probability of default & Recovery Rate Survey
Credit Information Bureau (2006)

Financial Stability Index

To measure performance of financial system stability as a
whole (banking system, stock market and bond market)

Macro Stress Test (2007)

Intensif supervisoty especially to systemic institution (2008)

To measure financial sector resilience toward
macroeconomic shocks.

ns

To reduce interconnnectedness in the banking system and to
limit risk taking by systemically important bank

Banks are prohibited to give credit to related party more than
10% of total capital (2005)

b. Limiting increasing risk
in the financial system
and specific financial risk

Minimum Reserve requirement (min. 2,5% of total deposit)
in the form of Bl certificate, government bond or cash (2008)

To increase buffer of banks to anticipate liquidity risk.

Banks are prohibited to c onduct derivative sructure product
transaction using foreign exchange transaction underlying

To limit market risk especially exchange rate risk

To limit banks' net open position by 20% of total capital
(2004)

Provisioning using the concept of impairment ( formerly
using the concept of expected loss)

Provisioning calculation is based on asset fairness condition
(based on PSAK 50/55)

c. Monitoring banks'
liquidity resilience

Monitoring liquidity resilience using 2 liquidity ratioi.e. (1)
core funding rasio and (ii) net stable funding ratio (2010)

To reduce liquidity risk in the banking system

Monitoring bank's daily liquidity position and liquidity
projection of systemic bank (2008)
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3. Data & Methodology
3.1 Data

The estimations are based on aggregate monthly data of probability of default
of 10 major banks in terms of total assets. The data cover the period from
January 2001 to December 2010. The data used for the analysis is defined in
Table 4 below.

Table 4
Data

Variabel Definition Source
Idp default probability calculation from

aggregate data

of top 10 banks
leverage |long term liabilities to total capital Bank Indonesia
npltotk |rasio npl to total credit Bank Indonesia
Ideposit [total deposit Bank Indonesia
lihsg stock market index CEIC
Icpi consumer price index Bank Indonesia
gpdbriil |real economic growth (GDP is Bank Indonesia

interpolated from quarterly data)

All the data are in terms of log except for leverage, npltotk and gpdbriil.

3.2 Framework for Assessing Systemic Risk of Major Financial
Institutions: Theoretical Concept

Macro-prudential policy requires a capacity to identify systemic risks early
enough so that timely action can be taken to support financial stability. Ideally,
systemic risk measures would be linked to macro-prudential policy goals and
tools. For macro-prudential policy purposes, aggregate risk monitoring should be
robust, forward-looking, and contrarian. Risks tend to build up during periods of
boom. Therefore, tools measuring systemic risk need to provide adequate lead
time for the policy response to attenuate the cyclical impact of mounting
vulnerabilities.

There is a vast literature addressing the development of measures and
indicators on the causes of systemic risk. Systemic risk measures should contain
information about, or be linked to macro-prudential policy objectives. In particular,
they should: (i) contain information of a build-up of systemic risk in both the
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time and cross-sectional dimensions; (ii) be assessed accurately and with minimum
possible lags; and (iii) have forecasting power for financial instability and output
shocks.

In the time dimension, indicators to assess risks related to pro-cyclicality
can be categorised by main sources and propagation channels: (1) Macro
aggregates and forecasts (domestic, external, and sectoral imbalances), as natural
indicators of the state of business and financial cycles; (2) Leverage ratios in
the financial, corporate, and household sectors, as other measures reflecting the
stages of financial cycles; (3) Credit-to-GDP gap measures; (4) Balance sheet
indicators of financial institutions related to stages of a financial cycle (especially
ratios of non-core to core liabilities to indicate liquidity risks); (5) Asset prices;
(6) Various value-at-risk (VaR) models that are widely used to capture the
relationships between macroeconomic and financial variables; and (7) Macro
stress tests to assess how the financial system would react to a macroeconomic
shock.

In the cross-sectional dimension, tools for identification and measurement
of risks related to interconnectedness use several key approaches. The key
approaches include among others (1) Contingent claims analyses (CCA) that
build risk-adjusted balance sheets for financial institutions and sovereigns; (2)
Probabilities of distress for groups of financial institutions and other measures
of distress dependence, using equity price or credit default swap (CDS) spread
data; and (3) Measures of financial institutions’ contribution to systemic risk,
such as network analyses based on bilateral and common (similar) exposures
that can help to assess the potential for solvency or liquidity shocks affecting
one financial institution to spill over across banks or countries.

Related to country application, Indonesia uses an indicator called the Financial
Stability Index (FSI) to measure the performance of the financial system as a
whole which comprises banking sector, stock market and bond market. This
indicator helps to identify the potential pressure in the financial system. A high
value rating of the FSI reflects deterioration in the financial stability and vice
versa. The FSI is updated monthly and simulation is conducted on a regular
basis to support the analysis of the FSI.

While a wide range of approaches have been developed in recent years to
measure systemic risk, selecting the best tools to guide macro-prudential policy
is still a challenge. To date, no tool has proved sufficiently reliable to predict
financial stress and guide policymakers. Therefore, establishing a stronger early
warning capacity is a major priority for further work.
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The CCA was developed from modern finance theory and has been widely
applied by financial market participants to measure the default probability of a
firm based on the market prices of the firm’s debt and equity.

The CCA has several advantages compared to other indicators. First, it
uses market data such as equity prices and volume and interest rates, which
incorporate market forward-looking expectations. Other indicators, such as non-
performing loan ratios and provisioning, reflecting the static bank risk are more
related to backward-looking data. Second, compared to other indicators, the CCA
employs high frequency observations, thus reflecting more current condition in
the market.

The CCA basically estimates the probability of an entity to default on its
obligations. The CCA is a structural model based on the Black-Scholes and
Merton model. The CCA can be applied to construct a marked-to-market balance
sheet that reveals underlying risk by combining information from the balance
sheet and the common finance and risk management tools. In the financial market,
this tool has been generally used to estimate the creditworthiness of a corporate
or to measure bank riskiness.

Consider a case of a 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:

The value of the firm’s debt obligation is also known as the default barrier,
DB. The probability of default (V,,, < F,,, or DB) exists as long as it is greater
than zero. This implies that at time t+1, the market value of assets, B,, is lower
than the yield to maturity of the debt, Fe??. In this simplified firm structure,
the risk is a function of the leverage ratio, LR = Fe”'"/B, , the volatility of the
rate of return of the firm’s assets, o,, and the time to maturity of the debt, 7.
Thus, for a creditor who extended a loan to this firm must purchase a put option
to eliminate the risk on the loan%. The value of the put option, P,, on the market
value of the firm assets, B,, 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

2. 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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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:

In applying the Black-Scholes and Merton model, the value of the put can be
written as:

P, = —-N(@)B: + Fe™ N(d2) weoveoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesenens (3)

Where P, is the current value of the put, N(.) is the cumulative standard normal
distribution, y is the expected return on the assets, and 0,is the standard deviation
of the rate of return of the firm’s assets.

Bt 1 Bt E
g = 2T B e )

D‘l,'\,'l'_ D‘l,'\,'r

d, =d, —oNT

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, (Vi.y < Fi.i or DB) is as follows:

A
IN 2 4{p-T
Probability of default = N( — —2E—— =~ ) ... (6)

o T

Using Equation (5), the expected return on assets, |, can be computed as follows:

A=V (pr )
R T b e | Rt 7
g [ Valtss ] @
where r, is the one year Treasury Bill rate, and 7 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, E,, 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
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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:

E = Vi N(d)) = FE™ N(@s)  oooeeeeeeeeeeeeeee oo, (8)

3.3 Estimating Banking Sector Risk Using the Contingent Claims
Approach (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
distance of institutions from the default barrier and estimating 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 the firm’s 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. The default barrier (Fe™") is determined as
a function of the short-term debt and half of long-term liabilities of the firm.?

Figure 1
The Concept of CCA
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3. Crouhy, Michel, et.al., (2001), Risk Management, 1st Edition, pp. 371-374.
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According to the Vasicek and Kealhofer empirical model,* 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, E, 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.

3.4 VECM Method and Stress Test

A vector error correction (VEC) model is a restricted VAR designed for
use with nonstationary series that are known to be cointegrated. The VEC has
cointegration relations built into the specification so that it restricts the long-run
behaviour of the endogenous variables to converge to their cointegrating
relationships while allowing for short-run adjustment dynamics. The cointegration
term is known as the error correction term since the deviation from long-run
equilibrium is corrected gradually through a series of partial short-run adjustments.

Consider an unrestricted VAR of a vector of several variables which can
be written as:

Ko =l F B A X, i F U o 9)

X, is vector of endogenous variables (Idp, gpdbriil, leverage, npltotk,

Ideposit, lihsg)
M, 1is vector of exogenous variables (constant)
is matrix coefficient (k x k)

v, is vector of residual

4. The most popular commercial model is the Kealhofer, McQuown and Vasicek (KMV)
model.
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The VEC model can be derived from the VAR model.

AX, = pe + XKooy BT TAX 1+ € e, (10)

IT and T function of A,. Matrix of IT can be decomposed into 2 matrix where

IT = affT, where « is adjustment coefficient that measures the speed of adjustment
of the i-th endogenous variable toward the equilibrium and 8 is cointegrating
vector.

In this study the estimation of VECM model is conducted on several steps
which is illustrated in the diagram below.

Figure 2
VECM Method

No
Unit Root Test Non Cointearati Impulse
gration
for the selected - Stasionary ? » Test - VECM - e
variables Function

P

Estimate VAR I Determine the
(unrestricted) optimal lag

The first step is test to find whether the series are stationary using Unit
Root Test. The second step is to determine the optimal lag based on Akaike
Information Criterion (AIC). The next step is to perform cointegration test using
the Johanses Juselius method. Furthermore, to obtain the pattern of dynamic
adjustment of the VECM model, we conduct the generalised impulse response
function of the LDP to one standard deviation shock to other endogenous
variables. The advantage of this method is it is insensitive to the order of the
variables (Pesaran and Shin, 1998).

The impulse response estimated by the VECM model can be used to perform
stress test. We perform financial stability shock and bank-run shock which is
represented by 10% increase in NPL shock and 10% decrease in total deposits,
respectively. The shock of 10% increase or decrease in the designated variables
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are calculated based on the average value of the variable during the sample
period. The stress test estimation is illustrated in the diagram below.

Figure 3
Stress Test

Calculate the

Calculate the increase / Convert Specified
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4. Empirical Results

Using the CCA formula as explained above, based on the aggregate data
of the 10 largest banks, the probability of default’ tended to increase in the
period 2004-2010. During the period of 2008-2010, the default probability increased
quite high reaching more than 20%. This condition occured during the period of
the global financial crises. However, when extended to mid-2011, it showed a
decreasing pattern, indicating banks’ lower risk of default. Improvement in the
overall Indonesian economic performance during 2011 has brought positive
impacts on most sectors in the economy, including the banking sector. In
aggregate, the major banks experienced the lowest leverage in the last decade.
Although their liabilities have risen, their total assets have grown even higher.
Meanwhile, a sharp increase in most of the banks’ share prices since 2008 has
caused their market value of capitalisation to move up steeply, thus leading to
the highest market value of asset. On the other hand, the asset volatility has
dropped significantly, end in much lower probability of default in 2011.

The pattern of this indicator is also in line with the FSI index® (Figure 4).
It is supported by the quite high correlation between both indicators (70%). This
also means that the estimation of probability of default is good enough to represent
the risk condition in the major banking sector.

Probability of default calculation is not normalised in its z value.

6. The Financial Stability Index (FSI) is an indicator to measure financial stability. FSI in
Indonesia is developed from three main blocks in the financial system, namely, the banking
sector, stock market and bond market. A value greater than 2 means there is pressure to
financial system stability.
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Figure 4
Probability of Default (in %) and FSI Index
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Difference among the two measures is possible because the FSI index gives
greater weight to the NPL ratio in the measurement of risk, while the default
probability focuses on price movements of bank’s asset which incorporates
forward-looking assessment by the market participant.

The test of unit root using Augmented Dicky Fueller Test indicates that all
variables used in the estimation appear to be non-stationary, i.e., they have unit
roots and are I (1) variables (Table 5).

Table 5
Unit Root Test
level ( no trend, no level with level with trend +

Variabel constant) constant constant

log(dp) =ldp 0.8712 0.8549 0.3042
leveragel 0.0002 *** 0.2864 0.1440
npltotk 0.0127 * 0.1095 0.1481
log(deposit) = ldeposit 0.9947 0.9989 0.6553
log(cpi) = Icpi 1.0000 0.5167 0.7186
gpdbriil 0.6935 0.3084 0.5079
log(ihsg) =lihsg 0.9868 0.9010 0.2970

In the analysis of time series data, it is possible to show that even though
all the series prove to be non-stationary, a linear combination of them may
nevertheless be stationary, i.e., combination of such variables may have

cointegrating relationships.
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Furthermore, to determine the optimal lag, we estimate the unrestricted VAR
of the endogen variables. The selection of optimal lag is conducted using the
AIC criterion. The result of unrestricted VAR shows that the optimal lag length
is 2.

Table 6
Optimal Lag Length
Lag LoglL LR FPE AIC SC HQ
o| 342.9638 NA| 5.856-12| -5.999354| -5.829448| -5.930418
1| 1464.653| 2083.137| 2.81E-20| -25.15452 -23.79527| -24.60303
2| 1596.743|  228.799| 6.44e-21*| -26.63827*| -24.08968*| -25.60423*
3| 1629.72| 52.99843| 8.79E-21| -26.35214| -22.61421| -24.83554
4| 1659.084| 43.52151| 1.31E-20| -26.0015| -21.07422| -24.00235
5 1719.011 81.33| 1.17E-20| -26.19663| -20.08001| -23.71492
6| 1750.768| 39.12867| 1.80E-20| -25.88871| -18.58275| -22.92445
7| 1790.553| 44.04799| 2.55E-20| -25.72416| -17.22886| -22.27735
8| 1869.198| 77.24025%|  1.95E-20| -26.25353| -16.56888| -22.32416

* Indicates lag order selected by the criterion.

In order to see the long-run relationship between probability of default and
other variables, the cointegration test is performed as showed in Table 7. The
Trace Test indicates that we can reject the hypothesis that there exist no
cointegrating relationship at the 5% significance level’. The result indicates that
there is only one cointegrating relationship between the aggregate probability of
default of major banks and the macro variables and bank’s micro variables.

The relationship has been normalised on the basis of probability of default
(LPD) since our primary interest is in the effect of the macroeconomic variables
and micro characteristics of banking system on LPD.

Table 7
Test for Co-integrating Relationship

Rank Test lag opt =2|5% critical value |P value
r=0 125.6154 0.0262
r<i 95.7537 0.1378

7. However, it should be noted that we cannot reject the null hypothesis that the number
of cointegrating vectors is less than or equal to one (rd”l).

52



The VECM estimation for long-run relationship is shown in Table 8. Table
8 shows the estimated adjustment coefficient () and parameter coefficient for
cointegration relationship between variables (f8). The adjustment coefficient or
the error correction terms (¢ ) for probability of default (LDP) is negative and
significant, indicating the convergence of variables towards long-run equilibrium.
The result indicates that in the long run, economic growth (GPDBRIIL) and the
movement of stock price (LIHSG) affect the agggregate probability of default
of the 10 banks. As expected, GDP growth riil proves to have a negative effect
on the default probability. Better economic conditions will increase the number
of profitable projects, thus reducing the probability of default. Additionally, it also
will reduce the level of defaults on existing loans and new credits.

The other variable that affects the probability of default significantly is the
index of stock market (IHSG). This variable expresses the performance of the
whole stock market in Indonesia. It represents the investors’ sentiment on the
state of the Indonesian economy. The increasing stock market index will also
raise the probability of default. This positive effect of the stock market index
to probability of default might be related to the possible existance of asset price
bubble. This finding has sent a signal to elaborate the asset price bubble risk
more since it can create a threat to financial stability.

To determine the pattern of dynamic adjustment of probability of default
when a one standard deviation shock is given to the endogenous variables, we
perform generalised impulse response. The results are displayed in Figure 5.
GDP growth riil and banks’ deposits proves to have a negative effect on the
default probability while index of stock market and non-performing loans have
positive effect.

Table 8
Estimated B for Cointegration Relationship and o for Adjustment
Coefficient
B a
Coeff | T-values| Coeff | T-values
LDP 1.0000 -0.1122|[-3.82659]
GPDBRIIL -0.5881|[ 3.64373]| -0.0348|[-3.31779]
LCPI -0.9603|[ 0.33779]| -0.0024|[-1.21386]
LIHSG 2.2231|[-5.01608][  0.0155|[ 0.94309]
LDEPOSIT -1.3948|[ 1.28312]|  0.0031|[ 0.64523]
NPLTOTK 0.0551([-0.01747]]  0.0015([ 0.69407]
LEVERAGE1 0.3416[-0.67421]]  0.0000|[-0.00085]

B : Cointegration Relationship, o : Adjustment Coefficient
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Figure 5
Generalised Impulse Response
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The first left graph shows that the shock of one standard deviation on GDP
growth riil would decrease probability of default by 3% in the first place and
continually increase until it stables at the value of around 8% after 20 months.
Similar reaction comes from deposit variable when the same shock is delivered.
It will decrease the probability of default gradually until it becomes stable at the
value of 7% after 20 months.

On the other hand, when a similar amount of shock is given to the other
variables, a positive reaction is acquired. When the shock is passed on the stock
market index (IHSG), the probability of default will gradually increase until it
becomes stable at the value of 10 % after 20 months. The same pattern also
applies to the variable leverage. The one standard deviation shock on leverage
will increase the probability of default gradually until it becomes stable at the
value of 3% after 15 months. The shock on NPL also increases the probability
of default although the amount is quite small, which is around 0.15%. On the
contrary, the shock of one standard deviation to the CPI does not show any
impact.

In order to see the impact of a bank run and financial stability shock on the

default risk, a stress test is performed by decreasing 10% of deposit and
increasing 10% of NPL. The result shows that for the same degree of shock,
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bank-run shock (10% decrease on deposit) will render higher impact to the
increasing of probability of default compared to financial stability shock (10%
increase on NPL) (Figures 6 and 7). This result is reasonable since bank-run
shock has greater contagion effect on other banks, especially if bank-run shock
materialises in the major banks.

Figure 6 Figure 7
Stress Test - Financial Stress Test —
Stability Shock Bank-run Shock
(10% increase in NPL shock) (10% decrease in total deposit)
Response of LDP to User Specified Shock1 Response of LDP to User Specified Shock1
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5. Conclusion

The aggregate default probability of the top 10 banks in terms of total assets
using the CCA approach tends to increase in the period of 2004-2010. During
the period of 2008-2010, the default probability increases quite high which is
more than 20%. This condition occured during the period of global financial
crises. However, when extended to the most current year in 2011, it now tends
to decrease. The pattern of this indicator also in line with the FSI index . This
means that the estimation of probability of default using the CCA approach is
good enough to represent the risk condition in the major banking sector.

The empirical result shows there is cointegration relationships between the
aggregate probability of default of major banks and the macro variables and
bank’s micro variables. In the long run, GDP growth riil proves to have a negative
effect on the default probability while the stock market index has a positive
effect on the default probability. The positive effect of stock market index on
the probability of default in the long run may be related to the possible existence
of asset price bubble. This finding has sent a signal to elaborate the asset price
bubble risk more since it can create a threat to financial stability.
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The pattern of dynamic adjustment of probability of default when there is
a shock of one standar deviation to the endogenous variables shows that GDP
growth riil and banks’ deposits have a negative effect on the default probability.
On the other hand, stock market, leverage and non-performing loans have
positive effect.

When the two scenarios of shock are applied in the stress testing, the results
indicate that, for the same degree of shock, the bank-run shock (the decrease
in total deposits) has a higher impact on the probability of default as compared
to the financial stability shock.

5.1 Policy Recommendations

Based on the results of this study, several implications are suggested as
policy recommendations:

a) The application of the CCA can be used to identify macrofinancial
vulnerabilities that lead to systemic risk. Given that the computation can be
performed only on banks that have equity data, it is suggested that authorities
also consider any other indicators/ variables and qualitative information
available to them to measure the system-wide risk. The calculation of
systemic risk using the CCA method becomes very relevant because the
risk indicators obtained are forward looking. Thus, it can be an important
indicator to reveal the systemic risk in the banking sector.

b) The application of the CCA to measure systemic risk requires a sustainable
and accurate supply of information / data especially banks’ balance sheet
data. Problems may arise when the banking supervision function is separated
from the Central Bank and transferred to the Financial Service Authority.
Therefore it will need a strong coordination and good flow of information
between the two institutions.

¢) One important key issue in the design of the framework for macro-prudential
policy is whether financial imbalances play a role in the monetary policy
framework. Therefore further analysis regarding the relation between
monetary policy and variables in the financial market should be strengthened
to support the design of macro-prudential policy.
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Chapter 4
A MACRO-PRUDENTIAL ASSESSMENT FOR KOREA

By
Kiwon Kim'

1. Introduction

The recent financial crisis has proved that financial stability cannot be
achieved only by market discipline and micro-prudential policy, and this recognition
has brought the macro-prudential policy framework to the fore of policy task.
However, there is no conceptual consensus on what is macro-prudential and
how we can accomplish this goal: specification of objectives, elements, policy
instruments, implementation, and governance structure of the macro-prudential
policy. Probably, the lack of this consensus reflects differences in the structure
of the financial system and in the stage of financial development among the
developed and emerging market countries. It is still under discussion (Committee
on the Global and Financial System, 2010).

Even though the emerging market countries did not directly experience the
global financial and economic crisis, they suffered from severe instability in their
own financial markets and foreign exchange markets resulting from capital
outflows caused by the developed countries’ capital retrieval (sudden stops).
The spillover of the global financial crisis to Korea triggered capital outflows
associated with financial deleveraging by international banks (foreign bank
branches in Korea) and foreign investors. In response to these capital outflows,
Korea introduced new macro-prudential policy instruments. These measures are
generally appraised as successful.

First, this country report explains capital outflows during the global financial
crisis and the policy responses: the implementation of new macro-prudential
policy instruments. Next, it deals with the framework for assessing systemic
risk of the major Korean banks, including contingent claims approach. The last
section concludes.

1. Senior Economist, Economic Research Institute, The Bank of Korea. The views expressed
in this paper represent the author’s personal opinions and do not reflect necessarily reflect
the official views of The Bank of Korea or The SEACEN Centre.
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2. Capital Flows and Implementation of New Macro-prudential Policies
in Korea

2.1 Capital Flows during the Global Financial Crisis in Korea

After the 1997 currency crisis in Korea, the main policy framework adopted
by Korea was a combination of a free floating exchange rate system, inflation
targeting and enhanced financial liberalisation (Kim, et al., 2009). Korea has
opened its domestic financial and capital markets step by step. The capital markets
in Korea have now been opened in almost all areas, including equities and bonds
investment. Also, overseas investment by residents has mostly been liberalised.
As a result, capital inflows to and outflows from Korea have increased greatly.
With the deepened linkage between domestic and international financial markets,
the domestic financial and foreign exchange markets are now significantly
influenced by overseas factors.

As shown in Graph 1, Korea recorded large surpluses in both its current
and capital accounts, the twin surpluses in the balance of payments in Korea
created a huge excessive supply of foreign capital into the Korean capital and
foreign exchange markets.

From the early 2000s until the 2008 global financial crisis, Korea experienced
large amounts of net capital inflows, encouraged by the nation’s promising
economic growth and stable macro-economic environments.

The surge in capital inflows into Korea led to exchange rate appreciation,
accumulation of large foreign exchange reserves as a result of smoothing
operations by the Bank of Korea, and initiation of policy measure such as
liberalisation of capital outflows by the removal of restrictions on overseas
securities and real-estates investments by individuals.
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Table 1
Trends of Net Capital Flows in Korea

20000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

net Direct Investment 48 1.3 -0.6 -0.6 3.6 -0.1 -16| -179| -16.9| -149 -222
net Portfolio Investment 12.2 6.7 03 17.3 6.6 -3.5 <2132 -26d -24 49.7 415

Bank Borrowings
net Trades Credits

Others
total net flows

(Equity) 12.6 9.8 -1.1 12.4 58 S04 -23.7| -813| -265 227 207
(bonds) -0.4 -3 1.4 49 0.8 -3 0.4 55.2 241 27.0 218

71| -101 6.7 -9.5 -33 1.3 429 328 | -343 82 -15.2

1.4 -4.3 1.7 2.6 37 5.8 43 -1.1 0.1 -12 -0.4
-03 36 -22 1.1 -5.6 -0.9 =53 59 -4.1 -8.0 -5.0
11.0 -2.8 5.9 10.9 5.0 2.6 11.1 -6.4| -577 33.7 -03
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2.1.1 Prior to the Lehman Collapse

Prior to the Lehman collapse, the main items of net capital inflows to Korea
were bank borrowings of Korean banks including foreign bank branches and
bond investments of foreigners, while equities investment of foreigners registered
capital outflows from 2005 to 2008 (Table 1). This fact implies that the capital
flows into and out of Korea are very vulnerable to external shocks and that
there is a high possibility of quick capital outflows in times of financial turmoil
(Ahn, 2008).

Since 2006, the sharp increase in capital inflows of banking borrowings
were very closely related to that of Korean bond investment (Yang and Lee,
2008, Baba and Shim, 2010). With the expectation of dollar depreciations since
2006, Korean shipbuilders and other exporting firms as well as Korean investors
in foreign stocks sold a huge amount of US dollar forwards to domestic banks
to hedge their dollar exposures. Korean domestic banks bought these US dollar
forwards and exposed to dollar over-bought positions. They had to borrow US
dollars from foreign bank branches or off-shore international banks in order to
make a dollar square position and hedge dollar over-bought position in forwards.
There were two methods of borrowing US dollars: one is outright bank borrowings
from international banks, and the other is swap borrowings from the foreign
exchange market in Korea.

The Korean domestic banks mainly depended on the short-term FX swap
borrowings from foreign banks branches in FX market. The latter funded US
dollars from their headquarters at low costs and, in turn, invested in Korean
Treasury and Bank of Korea bonds with the Korean Won they had acquired
from swaps.

As the result of these transactions, the external debts of domestic banks
and foreign banks branches increased rapidly from 2006 to 2007 (Graph 3). The
strong demand for FX swap borrowings pushed down the FX swap rate below
the interest rate differential between the United States and Korea. In effect,
deviations from covered interest parity (CIP) widened sharply after the mid-
2007. However, the foreign banks branches did not actively take advantage of
the enlarged arbitrage opportunities, but began to decrease their investments in
Korean bonds so that their headquarters withdrew their liquidities.
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2.1.2 After the Lehman Collapse

After the collapse of Lehman Brothers in September 2008, the financial
and foreign exchange markets in Korea were thrown into turmoil. Under the
shock of the international financial market and deleveraging of international banks,
the Korean won (KRW) and the Korean CDS premium (5Y) began to plummet
because of outflows of foreign investment funds and deterioration of foreign
currency borrowing conditions.

With the deepening of the international financial market unrest, net capital
outflows from Korea have continued and foreigners’ net selling of Korean stocks
has continued in the stock market. In spite of the markedly expanded incentives
for arbitrage trading, foreign bond investment funds and foreign bank branches
fled from the bond market. In the process of the global financial institutions’
rapid and sharp deleveraging, the large international banks reduced their exposures
to Korea and the foreign bank branches diminished their off-shore borrowings
and supplying of US dollars through swaps in the FX market. The Korean domestic
banks faced the difficulty of dollar funding from the international banking market
and the on-shore swap market, which was already strained by the unwinding
of foreign bank branches.

In response to the rapid capital outflow and dollar liquidity dry-up, the Korean
policy authorities took counter-measures and implemented new macro-prudential
policy instruments to stabilise the financial and foreign exchange markets and
strengthen the macro-prudential of the Korean economy.

Graph 3
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Graph 4
CIP Deviations in the Korean Three-month FX Swap Market
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2.2 Implementation of New Macro-prudential Policy Instruments
2.2.1 Policy Response to Stabilise the Foreign Exchange Market
During the global financial crisis, the Bank of Korea and the Korean

government swiftly widened the FX liquidity to stabilise the FX market (BOK,

2009, Ahn, 2008). The BOK entered into a US$30 billion swap agreement with
the US Federal Reserve to strengthen the backstop, thereby blocking the risk
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of the global financial market turmoil spreading into the domestic economy in
October 2008. Additionally, the BOK not only entered into a 180 billion yuan/
38 trillion won swap arrangement with the People’s Bank of China, but also
expanded the ceiling of an existing currency arrangement with the Bank of
Japan from US$3 billion equivalent to US$20 billion equivalent to strengthen
regional cooperation in the face of the global crisis. These announcements
reversed the market sentiment and helped Korea overcome the financial turmoil
more quickly than most other countries.

Table 2
Currency Swap Arrangements between
the BoK and Other Central Banks

US Federal Reserve Peopl ﬁi:;“k of Bank of Japan
Ceiling USD 30 billian 180 billion yuan USD 20 billion
C equivalent
Date of announcement | 30 October 2008 12 December 2008 12 December 2008
Expiry date 1 February 2010' 3 years 1 February 2010

Source: Bank of Korea.

The BOK also provided a total of US$26.6 billion in foreign currency liquidity
to banks suffering from difficulties in overseas funding. Approximately US$10
billion from the BOK’s foreign reserves were provided to the swap market by
way of competitive auction to resolve the swap market liquidity shortage. In
addition, a cumulative US$16.4 billion was supplied through the competitive auction
loan facility using the proceeds of currency swaps with the US Federal Reserve.
Besides these facilities, the BOK introduced the Foreign Currency Loans Secured
by Export Bills Purchased scheme in order to provide incentives to banks to be
active in handling trade financing for SMEs. These funds were used efficiently
for roll-over of banks’ short-term borrowings including FX swaps, worked as a
liquidity backstop preventing the worsening of overseas funding conditions.
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Table 3
Bank of Korea Foreign Currency Liquidity Supply

Plan Supply Period (numbers)

21 October to 16 Decemnber
10 103 2008

(7 occasions)
2 December 2008 to 20 January

Competitive auction
Swap facility

Compelitive auction

" 30" 163 2009
Loan facility (5 vecasions)

_ 10 December 2008 to 25
Foreign currency loans 10 0.2 February 2009

secured by export bills ,
(7 occasions)

Total 50 26.8

" The ceiling tor the swap arangement between the Bok and the US Federal Reserve.

Source: Bank of Korea.

2.2.2 Implementation of New Macro-prudential Policy Instruments

As the global financial crisis has been alleviated, the advanced economies
have implemented quantitative easing policies, which have expanded the amount
of global liquidity. Emerging economies’ sound economic fundamentals and other
factors have resulted in capital inflows into their markets. Consequently, large
portfolio investment in Korea has resumed in equity and bond markets, while
bank borrowings have increased only slightly. The source of capital inflows has
diversified to include Asian countries as well.

Procyclicality of capital flows, namely massive capital inflows during booms
turn to abrupt and massive outflows when the external shock outbreak, was the
main factor contributing to financial and macro-prudential instability in Korea.
The excessive volatility of capital flows resulted largely from the openness of
the financial markets. In addition, the need to introduce macro-prudential measures
to reduce systemic risk by mitigating excessive volatility of capital flows has
increased and the international consensus regarding this issue has rapidly grown.

In June 2010, the Bank of Korea and the Korean government announced
the implementation of ‘new macro-prudential measures to mitigate volatility of
capital flows’ (Press Release, 2010). The stated goal of these measures was
to reduce volatility arising from shifts in banks’ access to short-term external
funding sources. The announced measures include ‘ceilings on foreign exchange
derivatives positions of banks’, ‘restoration of the tax on foreigners’ bond
investment’, and ‘macro-prudential stability levy’.
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2.2.2.1 Ceilings on FX Forward Positions

Prior to the global financial crisis, FX forward transactions of exporters,
particularly shipbuilders, with banks were the main factor in the surge of short-
term external debt through foreign bank branches. Responding to Korean
corporations’ over-hedging, domestic banks should borrow dollars from foreign
bank branches with FX swap transactions, cross currency swaps or banking
borrowings. Although these FX derivatives including forwards, swaps and NDFs
among banks and corporations resulted in rapid increase in short-term external
borrowing, which accounted for about half of the increase in the total external
debt during 2006-2007, there were no rules or regulations on FX derivatives.

The government introduced new limits on the FX derivatives positions including
all sorts of currency derivatives of domestic banks and foreign bank branches
to manage over expansions of short-term external debts. The ceiling on FX
derivatives position was set at 50% of equity capitals for domestic banks at the
end of the previous month, and at 250% for foreign bank branches. The ceiling
could be adjusted on a quarterly basis in accordance with economic conditions,
the market situation, and the impact on business activities. To take precautions
against the European banks’ deleveraging from the European fiscal crisis, the
ceilings on including positions were lowered in May 2011, from 50% to 40% for
Korean domestic banks, and from 250% to 200% for foreign bank branches.

Since the ceiling on FX derivatives position was introduced, the FX overbought
position of foreign bank branches has been reduced considerably, leading to a
sizeable decrease in short-term external debts. There seems to be no significant
negative effect on FX market despite the initial concerns about a worsening of
foreign currency liquidity conditions.

2.2.2.2 Restoration of the Tax on Foreigners’ Bond Investment

In May 2009, Korea abolished the 14% withholding tax on interest income
and 20% tax on capital gains earned by foreign investors on Korean Treasury
Bonds (KTBs) and Monetary Stabilisation Bonds (MSBs). It should be noted
that tax benefits for foreign investors also contributed to the surge in capital
inflows. Excess inflows could make both the bond market and the foreign exchange
market more volatile, leading to an enlargement of systemic risk for the economy
as a whole.
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The government amended the Personal Income Tax Law and Corporate
Tax Law to restore the tax on foreigners’ capital gains and interest income from
KTBs and MSBs on 7 December 2010. Taxation on interest income and transfer
gains (re-introducing withholding taxes of 14% and 20%, respectively) from
foreign holdings of domestic bonds was charged in order to deal with increased
number of foreign and domestic investors while applying flexible tax rates
(adjustable down to a zero-rating) when urgently needed.

The restoration of the tax is expected to reduce the systemic risk of the
Korean economy by curbing short-term capital inflows and moderating financial
market volatility. Specifically, the bond market will not be affected by this measure
because long-term capital inflows will continue based on Korea’s sound economic
fundamentals. It will act to moderate the surge in capital flows, which will reduce
exchange rate volatility and eliminate the factors related to foreign exchange
market unrest. In addition, this measure does not represent an imposition of
capital control but aims to provide equal conditions to bond investments of
residents and non-residents.

2.2.2.3 Macro-prudential Stability Levy

The introduction of the financial levy is consistent with the global trend.
Developed countries like US, the UK, Germany and France, members of the
G-20 countries, have also discussed the necessities of imposing financial levy on
financial transactions with the goal of repairing the financial system or banks’
resolutions.

Under this global trend, the Korean government and the Bank of Korea
introduced ‘Macro-prudential Stability Levy’ (the Levy) on the balance of banks’
non-deposit foreign currency liabilities in the latter half of 2011. There are several
considerations in introducing the Levy with the view of Korean financial and
foreign exchange market conditions.

First, the Levy is imposed on the balance of banks’ non-deposit foreign
currency liabilities to enhance macro-prudential by moderating the excessive
volatility of capital flows. The volatility of capital flows, excess capital inflows
during boom periods and sudden capital outflow from external shocks, was a
major factor of the past FX liquidity turmoil in Korea. However, foreign currency
deposits are exempt from the Levy because foreign currency deposits are covered
by the deposit insurance system. The Levy differs from a financial transaction
tax (Tobin tax) in that a Tobin tax is imposed on non-residents’ bond and equity
investment. Second, it is expected that the levy will contribute to decreasing
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banks’ short-term foreign currency borrowings and improving the quality of
Korea’s external debts by increasing long-term debts. Lastly, by setting aside
the proceeds of the Levy and using them as an instrument for supplying FX
liquidity in a crisis, the Korean economy’s capacity for handling external shocks
will be improved.

The Levy rates are differentiated in accordance with maturity: 20bp for
short-term (below 1 year) debts, 10bp for mid-term (1-3 years) debts and 5bp
for long-term (over 5 years) debts.

3. Assessing Systemic Risk of Major Banks in Korea
3.1 Systemic Risk of Korean Banks

The financial stability analysis department of the Bank of Korea developed
a financial system stress test model (BOKST-07) at the end of 2007, and assessed
the stability of the financial system by comparing changes in the levels of risks
facing Korean banks in the aftermath of shocks caused by changes in their
BASEL II BIS capital ratios (BOK, 2008).

The credit risk stress testing model consists of: (1) a probability of default
(PD) estimation model, for determining the relationship between the
macroeconomic variables and the PD, and (2) a credit risk estimation model,
employing the Foundation Internal Ratings Based (FIRB) approach of BASEL
II and using the estimated PDs as input variables (Figure 1). Using the market
risk stress testing model, changes in mark-to-market asset value in response to
the different scenarios were calculated for each asset type. Market VAR
corresponding to each stress scenario was also calculated, to estimate capital
requirements (Figure 2).

The stress test conducted by using BOKST-07 shows that Korean banks’
BIS capital ratio would not fall below 8% with most profitability indicators retaining
positive values even under stressed macroeconomic scenarios, such as shocks
of interest rate, equity price, exchange rate, property price, oil price and global
economy-related shocks.

Therefore, the capacity of the Korean banking system regarding internal
loss absorption in the event of an external shock appeared sound. This result
owed, in great part, to the improved capital adequacy and profitability of Korean
banks following the restructuring since the financial crisis in 1997.
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Figure 1

PD estimation model
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Recently, the BOK has collaborated with the IMF to assess the
interconnectedness across Korean banks using three alternative methodologies
(Aydin, et al., 2011). The interconnections between banks become a powerful
channel for the transmission of financial shocks to the real economy and
underscore the importance of common exposures of financial institutions to each
other as a key step in maintaining the overall stability.

Three different methodologies are adopted to quantify risks based on financial
interconnectedness of Korean banks. These methodologies are the network, co-
risk and distress dependence approaches. The findings indicate that Korean banks
are interconnected. However, there appears to be no bank that by itself poses
systemic threats to the rest of the system, and no bank is highly vulnerable to
distress in another bank. Moreover, the analysis suggests both the financial risks
that banks pose and the contagion risk that they create have declined significantly
in the aftermath of the global financial crisis.

The network approach measures the financial exposures that banks create
on one other by analysing the bank balance sheet data focusing on credit risks
and funding losses. The results of this analysis indicate that no single default of
Korean banks generates significant distress on other banks in the system.

The co-risk model estimates the rise in the default probability of a bank
based on the default probability of other banks in the system. The findings of
this methodology indicate that major international financial events, such as the
bankruptcy of Lehman Brothers, were the main factors moving the conditional
default probability of Korean banks. Domestic events caused relatively few
changes in the conditional default probabilities, indicating that Korean banks’
high degree of integration to the global financial markets is a more important
source of distress.

The distress dependence approach helps us quantify the level of distress
that a bank, or a group of banks, can pose on another bank in the system or
to the whole system. The results indicate that the systemic risks that a bank can
pose to the whole system are limited.
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3.2 Estimating Korean Banking Risks using Contingent Claims Approach

The Contingent Claims Approach (CCA) is a structural model based on the
Black-Scholes and Merton model. In the theoretical concept, it is shown that
the Black-Scholes and Merton model can be applied to calculating risks in the
financial system by showing the distance of institutions from the default barrier
and estimating the probability of the default (Lewis, 2010, Gray, 2008).

The value of the firm’s liabilities is considered as a default barrier. The
distance to default is a function of the growth in a firm’s asset, the difference
between the market value of a firm and the default barrier and the volatility of
a firm’s asset. The distance to default (d2) measures the number of standard
deviation from the mean before a firm’s assets falls below the default barrier.
The distance to default could be converted into a probability of default using the
cumulative normal distribution (Figure 3).

Figure 3
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The Korean banking sector risks covering the five largest commercial banks
are assessed by the CCA model as suggested by a project leader of the joint
research. Compared to the above mentioned risk models, the default risk of
large banks in Korea measured based on the distance to distress and default
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probability has been increasing more or less since global financial turmoil in
2007 (see Figure 4). This trend shows the increasing volatility of banking assets
and stock prices of banks in the capital market after the European fiscal crisis
because the asset volatility and the stock prices are the key factors to determine
the banks’ probability of defaults.

In spite of the enhanced soundness of loans and capacity of absorbing losses
of Korean bank, the recent NPL ratios of banks stand at 0.6%, and the BIS
and Tier I capital ratios of banks at 14.5% and 11.4%, respectively, much better
than the international standards and banks of major countries. Some risk factors
to asset quality and volatility still remain in Korean banks (FSR, 2011). With the
continuous stagnation of home prices in Seoul, coupled with the already high
level of household debt, the risk of worsening household loans is on the rise. On
the corporate side, credit risks mainly among SMEs, which cannot cover their
interest expenses with operating income, could also increase under continuous
uncertainties in the world economy and any deterioration in business conditions
due to unexpected internal or external shocks.
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4. Concluding Remarks

The Korean economy has shown a robust expansion since the second half
of 2010 backed by the rapid recovery from the global financial crisis, and the
overall banking system is adequately capitalised with improvements in the
soundness of their asset (IMF, 2011, BOK, 2011). However, the recent financial
crisis and the European fiscal crisis have demonstrated that strong economic
fundamentals and micro soundness of banks could not guarantee the insulation
of an economy from all possible external or internal shocks.

The reason why we implemented the new macro-prudential policy instruments
is to safeguard the Korean economy against unexpected external shocks. The
limits on foreign currency derivatives have contributed to the maintenance of
banks’ short-term debt below pre-crisis levels, although it could be controversial
whether or not the reinstatement of the withholding tax and the new
implementation of the Levy would be effective in curbing the volatility of capital
flows (IMF, 2011). The systemic risks of the major Korean banks which were
assessed based on the stress test model (BOKST-07) and financial linkage models
(BOK and IMF) are limited and manageable. However, the results of CCA
models call for attention to more careful monitoring of the risk factors of Korean
banks, such as the growth of household and small-sized enterprise debts, asset
quality and asset volatility of banks.

The systemic risk model mentioned in this report should be also continuously
improved to increase the model’s precision and practical relevance. To achieve
more accurate measurement of risk levels, systemic risk models to take into
account the characteristics of individual financial transactions, including FX
derivatives, FX borrowings and loans.
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Chapter 5
A MACRO-PRUDENTIAL ASSESSMENT FOR MYANMAR

By
Win Hteik!

1. Introduction

The financial sector of a country can drive and accelerate the economic
growth. Financial instability can destroy the economic growth of the country.
Other countries can also be impacted in the process. Most of the crises stemmed
from weakness in the financial sector and they give rise to economic recessions
around the world. The recent financial crisis has highlighted the need to go
beyond a purely micro-based approach to financial regulation and supervision.
There is a growing consensus among policymakers that a macro-prudential
approach to regulation and supervision should be adopted.

Therefore, we should maintain the stability, soundness and sustainable growth
of the financial sector. For that purpose, macro-prudential policies become the
key issues for countries. Macro-prudential indicators can be defined as indicators
of the health and stability of the financial system.

In the past, the regional and global financial crises did not pose any challenges
for Myanmar because its financial sector has not been fully integrated into the
world’s financial markets. With the formation of the new government in 2010,
Myanmar initiated many reforms in the economic and financial sector to stimulate
economic development. Therefore, Myanmar needs to maintain stability in the
financial sector in line with the growing economy.

Regarding banking regulations, most countries of ASEAN conform to the
international standards set in the framework of Basel Committee of Banking
Supervision, notably Basel II. In some countries, their soundness indicators follow
CAMELS. In order to maintain the stability, soundness and sustainable growth
of its financial sector, Myanmar has adopted the CAMEL framework.

1. Deputy Assistant Director, Secretary Department, Central Bank of Myanmar.
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This paper outlines the financial sector of Myanmar and examines the
supervisory and regulatory framework of the banking sector in Myanmar.
Following the introduction, Section 2 analyses the background of the Myanmar
economy. Then, Section 3 traces the financial sector development in Myanmar.
Section 4 describes the elements of the macro-prudential policy framework.
Section 5 covers the analysis of Private Banks in Myanmar. Section 6 presents
the findings of the soundness of the Private Banks. The conclusion follows
with some suggestions for the improvement of the framework for macro-prudential
policies in Myanmar.

2. Background on the Myanmar Economy
2.1 Background

Myanmar is the largest country in mainland Southeast Asia with a total land
area of 676,577 sq.km. (261,228 sq.miles.) sharing total international borders of
5,858 km (3,640 miles) with Bangladesh and India on the north-west, China on
the north-east and Laos and Thailand on the south-east. It has a total coastline
of 2,276 km (1,414 miles).

Three parallel chains of mountain ranges run from north to south in Myanmar,
namely, the Western Yoma or Rakhine Yoma, the Bago Yoma and the Shan
Plateau. The peak of the Hkakabo Razi at 5,881 meters is the highest in Southeast
Asia.

These mountain chains divide the country into three river systems, the
Ayeyarwady, the Sittaung and the Thanlwin. The Ayeyarwady, the most important
river about 2,170 km. (1,350 miles) long, and its major tributary, the Chindwin,
960 km. (600 miles), constitute the greatest riverine system in the country. As
it enters the sea, the Ayeyarwady forms a vast delta of 240 km. (150 miles) by
210 km. (130 miles).

As Myanmar is mainly in the Tropical Region, it has a tropical monsoon
climate with three seasons: the hot season from mid-February to mid-May, the
rainy season from mid-May to mid-October and the cool season from mid-October
to mid-February. Annual rainfalls vary from 500 cm in the coastal regions to 75
cm and less in the central dry zone. Mean temperature ranges from 32° ¢ in
the coastal and delta areas and 21° ¢ in the North Lowlands. During the hot
season, temperature can run considerably high in the central dry zone.
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Myanmar’s population, spread over seven states and seven divisions, is
estimated at over 40 million in 1996-97, an increase of 1.85% over the previous
year. Myanmar is inhabited by many ethnic nationalities. The Bamars form the
largest group comprising about 68.96% of the population. They live mainly in
the lowlands. Other nationalities live mainly in the seven states. About 89.4%
of the population comprising mainly Bamars, Shans, Mons, Rakhines and some
Kayins are Buddhists, while the rest are Christians, Muslims and Hindus.

There are many ethnic groups living together and they have their own
costumes, customs and festivals. About 89.4% of the population are Buddhists.

Agriculture is the mainstay of the Myanmar economy. This sector accounts
for much of the income and employment in the country. About 60% of GDP
comes from agriculture and as much as 65% of the labour force is employed
in this sector alone.

2.2 Overview of Economic Development

Myanmar gained its independence on January 4, 1948, and adopted a market
economic system until 1962. However, a complete change in the political system
transformed Myanmar’s economy into a centrally planned economic system in
March 1962. The State Law and Order Restoration Council (SLORC) assumed
political power in September 1988 and the centrally planned economic system
was officially abandoned. Myanmar was redirected towards a market-oriented
economic system once again.

The financial, industrial and foreign trade sectors came under the complete
control of the state under the socialist economic system. Even in domestic trade,
the state and cooperative sector played a dominant role. However, during the
transition to a market economy, the private sector has been given an opportunity
to engage extensively in the various sectors of the economy. Since the 1988
policy change, the government has been carrying out economic reforms in various
areas so as to strive for economic development based on a market economy.
In implementing these economic reforms, Myanmar renews its target and has
been carrying out reforms ranging from fiscal and financial affairs to state-
owned enterprises.

Due to a deterioration of economic conditions since the mid-1980, economic

reforms have been introduced to encourage foreign direct investment, promote
exports, and encourage the development of the private and cooperative sectors
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while evolving a market-oriented economic structure. Moreover, the government
removed the laws, orders, rules, regulations, and notifications, which have
prohibited or restricted private sector participation in economic activities and
replaced them with new legal instruments giving the private sector, including
foreign investors, the opportunity to do business and make investments.
Participation by the private sector in the economy has increased significantly
with the implementation of these reform measures.

However, Myanmar did not achieve significant growth in GDP in the period
after starting the reforms. The growth rate in 1988/89 Fiscal Year (FY)* fell
significantly to 11.4%, followed by 3.7% in 1989/90, 2.8% in 1990/91, and negative
growth again in 1991/92. Although many reforms were carried out during this
period, significant change has not yet been achieved.

The Myanmar government formulated a short-term “Four-Year Plan” (for
the fiscal period 1992/93 to 1995/96) as soon as economic stability was restored,
with a view of enhancing production, particularly in agriculture and export
promotion. Implementation of the short-term plan was completed with remarkable
success in all four years, attaining an annual growth rate of 7% compared with
the target of 6%. This result was achieved through the efforts to obtain high
levels of investment from development programmes and also through a doubling
in the value of exports. Moreover, Myanmar has seen an improvement in
investment at an average annual rate of 30%, of which more than 50% was
underwritten by the private sector, including foreign direct investment.

After the short-term four-year plan, the government continued to implement
a further five-year plan, for the fiscal period 1996/97 to the 2000/01. The main
objective of the short-term five-year plan is the creation of a more diversified
structure conducive to the emergence of a modern market economy. Hence,
while the shares of mining, processing and manufacturing sectors are expected
to improve, the share of the agriculture sector in total GDP is projected to decline.
However, the economy slowed down after the introduction of the “Five-Year
Plan”, because of sluggish agricultural production and the negative effect of the
Asia financial crisis.

In 1996/97, the first year of the Five-Year Plan, the annual GDP growth
rate decreased to 6.4% compared with annual growth rate of 6.9% in 1995/96.
After the first Five-year plan, the government implemented another short-term
Five-year plan and the average annual growth rate achieved 10%.

2. Fiscal Year (FY) runs from the beginning of April to the end of March.
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The agricultural, livestock, fishery and forestry sectors are the main
contributors to GDP with the share of about 38%, followed by services and
other sectors, and industrial sector, respectively.

The Republic of the Union of Myanmar is now implementing its short-
term Five-year plan for the period 2011/2012 to 2015/2016 with great
momentum in order to maintain the rapid economic growth achieved
in the previous years. During 2000/2001 to 2010/2011, the annual growth rate
increased to double digit. Figure 1 shows the annual real GDP growth in Myanmar
during the fiscal period 2001/2002 to 2010/2011.

Figure 1
Myanmar: GDP Growth Rate
(FY Period 2001/2002 to 2010/2011)

16.0

14.0 4
120 4 (/\0—0\\4‘—'
10.0 4

8.0 4

Percent

6.0
4.0 4
2.0 4

0.0

2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2008-2010 2010-2011

Year | —+—GDP Growth Rate

Source: Statistical Year Book, Myanmar and www.csostat.gov.mm

2.2.1 Price Trend

Inflation in Myanmar was over 10% until FY 2008/09. Figure 2 shows the
inflation rate during the period 1999/2000 to 2009/2010 in Myanmar. From 2001/
2001 to 2008/2009, the inflation stood at over 10%. However, starting from
2009/2010, CPI inflation had fallen below 10%, partly due to indirect impact of
the global crisis. The inflation rate measured by the Consumer Price Index (CPI)
significantly decreased from 2.40% in FY 2009/2010 to 8.22% in FY 2010/2011.
This was due to prudent fiscal and monetary policies and to the decline of global
oil prices.
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Figure 2
Myanmar: Inflation Rate (FY 1999/2000 to 2010/2011)
(In Percent)
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2.2.2 Fiscal Sector

The government placed emphasis on economic and social infrastructure
development. This will help create a favourable business environment that is
conducive in promoting better economic performance in the coming years.

Looking at the revenue side, various tax reform measures have been
undertaken since March 2006. Previously, tax law amendments including changes
in tax coverage and tax rates were made by the State Budget Law. The
government revenue has been offset by the increase in government expenditure
resulting in rising fiscal imbalances.

2.2.3 Monetary Sector

The main objective in formulating monetary policy in Myanmar is to
maintain macroeconomic stability in the economy and to promote domestic
savings. It is also purposed to promote the efficiency of the payment mechanism,
thereby enhancing the conduct of the banking system. Currently, the Central
Bank of Myanmar (CBM) uses interest rate policy as its main monetary
policy instrument while reserve requirements and open market operations
have also been used to a certain extent. The Central Bank rate, as
at January 2012, is 10.00% and the maximum interest rate for bank
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deposit and maximum interest rate for bank lending are 10.00% and 15.00%,
respectively.

In the FY 2010/2011, money supply increased from 33.75% to 37.73%
compared to the previous year. This was due to the increase in domestic credit
to the private banks.

2.3 Financial Sector Reforms in Myanmar

Financial sector reform is very important for the economic development of
Myanmar. Therefore, the Myanmar government is trying to achieve improvement
in financial sector development that will support the changing needs of the
economy. The financial sector in Myanmar consists essentially of the banking
sector and, to a much lesser extent, the non-banking sector comprising insurance
business, finance companies and small loan enterprises.

From 1948 to 1962, the financial sector consisted of the Central Bank, state-
owned banks, private-owned domestic banks, branches of foreign banks and
insurance institutions. Foreign insurance companies made much progress with
branches expanding their business three times between 1953 and 1961.

Following the change over to a socialist system in 1963, all the financial
institutions were nationalised and restructured into a monolithic bank which
discharged both central and commercial banking functions as well as undertaking
insurance operations beginning from 1969.

In 1976, the Myanmar government reorganised its financial system, replacing
the monolithic banking system with a basic functional system for more effective
management of financial activities. Under the new financial system, the Union
of Myanmar Bank undertook central banking functions, while the Myanma
Foreign Trade Bank took over foreign exchange operations. The Myanma
Economic Bank served as a financer of economic enterprises, including those
of the state, and the Myanma Agricultural Bank undertook crop financing as
well as medium- and long-term lending for agricultural development. The
insurance function was separated from the reorganised banking system to be
taken over by the newly created Myanmar Insurance Corporation.

In 1988, when Myanmar set out to forge a market-oriented system, the
existing financial system based on socialist economic principles was reformed
to accommodate the new economic system. In order therefore for the financial
sector to assume the appropriate responsibilities, new laws, namely, the Foreign
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Investment Law, 1988; the Central Bank of Myanmar Law, 1990; the Financial
Institutions of Myanmar Law, 1990; the Myanmar Agricultural and Rural
Development Law, 1990; the New Saving Bank Law, 1992; and Myanmar
Insurance Law, 1993 were passed.

The CBM Law provides for the Central Bank to aim at attaining objectives
that would contribute to the functioning of a soundly based financial system that
would foster monetary, credit and financial conditions conducive to orderly,
balanced and sustainable economic development. The Financial Institutions of
Myanmar Law provides the legal framework for the establishment of financial
institutions, whether state-owned or jointly owned by the state and private sectors,
to conduct financial activities with the permission of the Central Bank.

Another important reform in the financial sector concerns the deregulation
of foreign exchange controls to conserve much needed scare resources. At the
same time liberalisation of foreign exchange transactions was carried out. For
example, foreign exchange earners from the private sector are permitted to
retain their foreign exchange, open foreign accounts and operate them under
prescribed conditions. Moreover, the government introduced Foreign Exchange
Certificates (FEC) in 1993, with the aim of facilitating the use of foreign exchange
by tourists. FECs have become quite popular and even the Myanmar people are
making use of them for certain transactions.

While developing its banking sector, Myanmar also implemented some policy
measures to develop the domestic capital market. On behalf of the government,
the CBM issued 3-year and 5-year Government Treasury Bonds since December
1, 1993, to finance government deficit from savings of the public. Furthermore,
in order to develop a bond market in Myanmar and to promote the short-term
investment of the public and banks, the CBM introduced a new Government
Treasury Bond with 2-year maturity, effective January 1, 2010. Currently, the
interest rates on Government Treasury Bonds for 2-year, 3-year and 5-year
maturities are 8.75%, 9.00% and 9.50%, respectively.

The Myanmar Securities Exchange Center Ltd. (MSEC), a joint venture
firm between the Myanma Economic Bank and the Daiwa Institute of Research
Co., Ltd. of Japan (DIR) was formed in June 1996, and it has laid the ground
work for the establishment of a capital market.

The Capital Market Development Committee led by the Minister of

Finance and Revenue was established on July 1, 2008 in order to facilitate
the raising of long-term capital for economic enterprises, companies and
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government projects and also to develop a securities market. Moreover,
this committee further created six sub-committees on September 17, 2008,
to provide support and assistance to the main committee.

In addition, a road map for the development of a capital market 1is
currently being implemented accommodating the time frame for the development
of the ASEAN Integrated Capital Market. There are three phases in the
implementation of the capital market in Myanmar. The work plan for the first
phase has been successfully carried out in the scheduled period of 2008/
2009. The second phase will run from 2010 through 2012 and the third phase
will be implemented from 2012 to 2015.

3. Financial Sector Development in Myanmar

In Myanmar, the financial system consists of the banking sector and non-
banking sector.

3.1 Banking System in Myanmar

The banking system in Myanmar forms the core of its financial system and
is the fulcrum of monetary policy. The institutional framework of the banking
institutions, along with the CBM, constitutes the monetary system in Myanmar.
The basic purpose of the banks is to facilitate the effective mobilisation and
allocation of financial resources in the economy in order to help promote economic
growth, safeguard stability and raise the living standard of the people.

The banking sector in Myanmar comprises the CBM, four state-owned
banks and 19 private banks. The main responsibilities of the CBM are acting
as the sole issuer of domestic currency, acting as advisor to the government on
economic and financial matters, acting as a banker for the financial institutions,
inspecting and supervising the financial institutions, and managing the international
reserves of the state.

The state-owned banks include Myanma Economic Bank (MEB), Myanma
Foreign trade Bank (MFTB), Myanma Investment and Commercial Bank (MICB)
and Myanma Agricultural Development Bank (MADB).

The MEB is the largest state-owned bank and it provides nationwide
commercial banking services through its network. The MFTB provides
international banking services for the state as well as the co-operative and private
sectors. The MICB conducts domestic and foreign banking business serving as
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investment and development bank to local and foreign investors, joint venture
companies, local and foreign business enterprises. The MADB provides credit
to a large network of village banks that act as MADB’s agents in channeling
loans to the village residents.

The CBM supervises the private banks to oversee they are operating on
sound banking principles as prescribed under the Financial Institution of Myanmar
Laws, rules and regulations.

The CBM has granted licences for the operation of domestic private banks
since May 1993. As at the end of February, 2012, 19 domestic private banks
are in operation offering domestic commercial banking services. Some private
banks are opening their branches in major cities.

At present, foreign banks are permitted to open only representative offices
in Myanmar. As at the end of February, 2012, 16 foreign banks have established
representative offices in Myanmar.

The CBM has issued money changer licences to six private banks starting
from September, 2011. On November 25, 2011, the CBM has issued Authorised
Dealers Licences to 11 private banks to engage in the foreign banking business.

3.2 Banking Policy

The CBM is working on a banking sector development strategy with three
phases as follows:

Phase 1

promoting the institutional development, promoting the skills
and efficiency among the domestic banks within the medium
term, while allowing foreign banks to open their
representative offices in Myanmar.

- Initially foreign banks are allowed to open representative
offices which may work only as liaison office of their
headquarters.

Phase 2

permitting selected domestic banks to run joint venture bank
with foreign banks

Phase 3

permitting foreign banks to open bank branches and operate
banking activities in Myanmar.
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3.3 Non-banking Financial Institutions

In the non-banking sector, there is one state-owned finance company, the
Myanma Small Loan Enterprise (MSLE); one private finance company, the
Myanmar Oriental Leasing Co., Ltd.; one state-owned insurance enterprise, the
Myanma Insurance (MI); one private insurance company, the Myanmar
International Insurance Company (MIIC); and four foreign insurance company
representative offices. The MSLE was separated from the Myanmar Economic
Bank and established as a finance company since August 1992. At present, the
MSLE has a network of about 182 branches throughout the country. It facilitates
and caters to the financial needs of private individuals and small scale enterprises.
A private-owned finance company, namely, the Oriental Leasing Company, has
already started its operation since January 1996.

The MI underwrites all types of insurance for companies and individuals
with a network of 38 branches. In June 1996, the Insurance Business Law was
enacted to promote foreign and local investments and to encourage participation
of private entrepreneurs in insurance schemes. Pursuant to this law, four
representative offices of foreign insurance companies have been opened. There
is also a separate insurance institution, the MIIC, which is owned by the MEC
and which began its operation in 1997.

The role of the banking sector is more prominent at the moment. Though
the non-banking sector is essential to the economy, it has not yet been developed
to a stage to assume responsibilities comparable to that of the banking sector.
4. Elements of Macro-Prudential Policy Framework
4.1 Supervisory and Regulatory Framework in Myanmar

In Myanmar, the CBM assumes the responsibility for both monetary stability
and financial sector stability under to the Central Bank of Myanmar Law, 1990.
Regarding the management of financial stability, the CBM uses the CAMEL

framework which looks at the six major aspects of a financial institution.

The CAMEL framework is an effective and simple supervisory framework
comprising the following components:

c - Capital adequacy;
A - Asset quality;
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- Management soundness;
Earnings;

- Liquidity; and

N

- Sensitivity to market risk.

The Banking Supervision Department undertakes on-site examination and
off-site monitoring. The CBM take regulatory action on the operations of banks
by applying the following provisions:

4.1.1 Minimum Reserve Requirement

1.  10% of total deposits is required to be maintained by each bank as the
minimum reserve requirement,

2. 75% of the required reserve is to be deposited with the Central Bank
and 25% of the reserve may be maintained in the form of cash.

3. Required reserve for a bank to be maintained with the Central Bank
must not exceed 35% of the total liabilities of the bank. However, in
event of serious inflationary pressure, the Central Bank may increase
the 35% ceiling requirement.

4.1.2 Liquidity Control

Banks are required to maintain the level of their liquid assets against their
eligible liabilities at not less than 20%.

4.1.3 Capital Adequacy Ratio

The risk weighted assets of a bank shall not exceed ten times the combined
total of its capital and reserves.

4.1.4 Legal Lending Limit

Banks shall not lend more than 20% of their capital plus reserves to single
individual or to an enterprise of an economic group.
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The operations of banks are covered in the following reports which are
required to be submitted to the CBM:

1. Weekly (a) Weekly Reserve Position
(b)  Liquidity Ratio
(c) Cash in Hand

2. Monthly (a) Monthly Balance Sheet
(b) Income and Expenditure Statement
(c) Capital Adequacy Ratio

3. Quarterly - Non-performing Loan Statement
4. Annually - Annual report

The banks are taking appropriate measures to cover the loans as much as
possible and the CBM is also issuing banks instructions and guidance on the
matter.

All banks are required to build up and maintain general provision account
amounting to at least 2% of total outstanding loans and advances as at the end
of the year and they are also required to maintain specific provision for doubtful
and/or bad loans on a case-by-case basis.

Also, according to the Financial Institutions of Myanmar Law, a bank cannot
lend more than 20% of its capital plus reserves to a single individual or to an
enterprise of an economic group.

4.2 Current Banking, Regulatory and Supervisory Practices

In order to reinforce the regulatory and supervisory framework and anti-
money laundering, the CBM has issued a series of instructions and guidelines
for inspection to review bank compliance with AML/CFT requirements according
to the Control of Money Laundering Law and Rules enacted in June 2002 and
December 2003, respectively.

The CBM has examined all domestic private banks based on the AML/
CFT requirements in its regular on-site inspections. It has also conducted
special audit programmes for the state-owned banks on the compliance of AML/
CFT rules and regulation since September 2004.
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Under the guidance of the Central Supervision Committee (CSC), led by
the Minister of Finance and Revenue, the CBM is continuously strengthening
the supervisory and regulatory controls and taking necessary actions. The CBM
also closely monitors the banking activities and encourages banks to be in
compliance with international standards and norms.

5. Analysis of Private Banks in Myanmar

In this section, we shall examine the soundness of 19 private banks in
Myanmar during the FY period 2003/2004 to 2010/2011. The list of private banks
in Myanmar is provided in Appendix A.

5.1 Deposits and Loans

The deposits and loans of Myanmar banks increased during the FY period
from 2003/2004 to 2010/2011. The total deposits of the banking sector increased
9 times during the period from March 2004 to March 2011. The total loans of
the banking sector increased 6.9 times during the period from March 2004 to
March 2011 while the total loan amount of state-owned bank decreased during
the period.

Figure 3
State-owned Banks and Private Banks’ Deposits and Loans
(FY Period 2003/2004 to 2010/2011)
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Figure 4 shows the private banks’ deposits and loans for the FY period
from 2003/2004 to 2010/2011. The growth rate of deposits of private banks
increased 15 times and the growth of loans also expanded 18 times during the
study period.

Figure 4
Private Banks’ Deposits and Loans
(FY Period 2003/2004 to 2010/2011)
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5.2 Non-performing Loan (NPL) Position

Figure 5 shows the non-performing loans of private banks for the FY period
from 2003/2004 to 2010/2011. The dominant business of private banks is domestic
banking and the management of credit risk is important for private banks.
Therefore, the NPL is a crucial indicator for the soundness of private banks.
During the study period, the NPL of private banks were covered by the reserves
of these banks.

91



Figure 5
NPL Position of Private-owned Banks
(FY2003/2004 to 2010/2011)
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5.3 Financial Position

Figure 6 shows the financial position of private banks for the FY period
from 2003/2004 to 2010/2011. Capital injection is necessary for the soundness
of the banks. In Myanmar, the paid-up capital of private banks increased 15
times within 8 years from 2003/04 to 2010/2011.
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Figure 6
Financial Position of Private Banks
(FY Period 2003/2004 to 2010/2011)
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5.4 Profit Rates of Private Banks

Figure 7 shows the profit rates of private banks for the FY period from
2003/2004 to 2010/2011. The private banks recorded profits every year through
the period.

Figure 7
Profit Rates of Private Banks
(FY Period 2003/2004 to 2010/2011)

60.00

50.00
40.00

30.00 / =N\
20.00 \ / \

oo N .
Ny ~_—

2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11

Per cent

Financial Years

——Profit Rate on Capital ——Inflation Rate

Source: Central Bank of Myanmar.

93



6. Findings and Discussions

The nature of the state-owned banks and private banks are a little different
in Myanmar. Even though the private banks can operate commercially, some
state-owned banks are more restricted commercially. For example, the Myanma
Economic Bank, the largest of the commercial banks, has to perform commercial
banking and the government treasury function. Therefore, we shall only analyse
the health and soundness of the private banks.

During the FY period from 2003/2004 to 2010/2011, we find that the paid-
up capital of private banks increased by 15 times. The deposits and loans of
private banks increased by 15 times and 18 times, respectively.

During the FY period from 2003/2004 to 2010/2011, we find that all the
private banks recorded profits every year. Article 11(d) of the Financial Institutions
of Myanmar Law, 1990, stipulates that “A financial institution shall aside 25%
of its net profits, as prescribed by the Central Bank, in a general reserve account
until it reaches 100% of its paid-up capital.” Pursuant to this requirement, the
general reserve of private banks has increased year by year.

Even though there is some NPL in private banks, their reserves covered
their outstanding NPLs.

From the results our study, looking at the FY period from 2003/2004 to
2010/2011, we find that the paid-up capital and deposits and loans of private
banks increased every year. In addition, all private banks reported making profits
every year. The outstanding NPLs of the private banks are low. Therefore, we
can conclude that the health and soundness of the private banks is generally
strong.
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7. Conclusion

The financial sector plays a vital role in a country’s economic development.
It is important for the financial sector to be stable. Instability in the financial
sector can not only destroy the economic growth of the country, but also its
repercussions can impact other countries.

In the past, the global and regional crises did not pose any challenges for
Myanmar because the financial sector of Myanmar had not been integrated
fully into the world’s financial markets.

However, as Myanmar moves forward towards a market economy and its
financial sector becomes integrated into the world’s financial markets, its financial
sector will be exposed and vulnerable to external forces. Myanmar should
maintain financial sector stability in line with the growing economy and put into
practice banking operation, supervision and regulations that are in line with
international practices.
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Abbreviations

ASEAN  Association of Southeast Asian Nations

ATM Automatic Teller Machines
CBM Central Bank of Myanmar
CPI Consumer Price Index

CSC Central Supervision Committee
FDI Foreign Direct Investment
FEC Foreign Exchange Certificates
GDP Growth Domestic Product

MADB Myanma Agricultural Development Bank

MEB Myanma Economic Bank
MEC Myanma Economic Corporation
MFR Ministry of Finance and Revenue

MFTB Myanma Foreign Trade Bank

MI Myanma Insurance

MICB Myanma Investment and Commercial Bank
MSEC Myanma Securities Exchange Center
MSLE Myanma Small Loan Enterprise

MIIC Myanma International Insurance Company

SEACEN The Southeast Asian Central Banks (SEACEN) Research and
Training Centre
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Appendix

List of Private Banks

Sr. Bank Name
1 Yoma Bank Ltd
2 Myanmar Oriental Bank
3 Kanbawza Bank
4 First Private Bank
5 Tun Foundation Bank
6 Asia Yangon Bank
7 Cooperative Bank
8 Innwa Bank
9 Myawaddy Bank
10 Myanmar Industrial Development Bank
11 Myanmar Livestock & Fisheries Development Bank
12 Sibin Tharyar Yay Bank
13 Myanmar Citizen Bank
14 Yangon City Bank
15 Yadanabon Bank
16 Asia Green Development Bank
17 Myanma Apex Bank
18 United Amara Bank Ltd
19 Ayeyarwady Bank Ltd
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Chapter 6
A MACRO-PRUDENTIAL ASSESSMENT FOR NEPAL

By
Suman Neupane!

1. Introduction

In the history of modern capitalism, crises are the norm, not exception.
That is not to say that all crises are the same. Far from it, the particulars can
change from disaster to disaster, and crisis can trace their origins to different
problems in different sectors of the economy. Sometimes a crisis originates in
the excesses of overleveraged households; at other times financial firms or
corporations or even governments are to blame. Moreover, the collateral damage
that crisis cause varies greatly; much depends on the scale and appropriateness
of government intervention. However, contrary to conventional wisdom, crises
are not ‘black swan’? but ‘white swan’: the elements of boom and bust are
remarkably predictable. (Roubini and Mihm, 2010)

The crises are the accumulated outcome of the sequence of past events
as well as their connectedness. Therefore, they can be forecasted if appropriate
measures are applied for their calculation. After the global financial crisis of
2008, there is agreement that the conventional models and analytical tools used
by central banks and supervisory institutions are not sufficient for identifying the
systemic risks of the economy. As there had been a focus mainly on the micro-

1. Author is Assistant Director, Research Department, Nepal Rastra Bank. Email:
neupsuman @nrb.org.np, neupsuman@gmail.com. The views expressed in this paper are
that of author and do not reflect the views of Nepal Rastra Bank or The SEACEN Centre.
Moreover, the author acknowledges the suggestions of Dr. Nephil Matangi Maskay, Director,
Nepal Rastra Bank, the guidance from project team leader Eufrocinio M. Bernabe Jr. and
support from Dr. C. Amarakasena, a team member from the Central Bank of Sri Lanka.
In addition, the author is grateful to the institutions, Nepal Rastra Bank and SEACEN, for
the facilities in conducting this research.

2. The “black-swan” is a metaphor that encapsulates the concept that the event is a surprise
(to the observer) and has a major impact. After the occurrence of the event, the theories
are developed and its causes are identified. It is introduced by Nassim Nicholas Taleb in
his book, The Black Swan.
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prudential regulation to ensure financial stability through adequacy of capital and
liquidity of individual financial institutions, it was found insufficient to cope with
the system-wide risks. Similarly, the efficacy of monetary policy anchored to
the price stability objective is questionable in response to system-wide financial
risk.

Financial stability tends to be a common responsibility, reflecting the far
reaching consequences of financial crises. It is imperative for coordination across
all policies to ensure that systemic risks should be comprehensively addressed.
In addition to the monetary policy and micro-prudential policy, the issues of
systemic risk can be addressed by macro-prudential policy. Therefore, how to
define and develop the macro-prudential element of financial stability policy has
attracted particular attention of the policymakers and academia. Policymakers
broadly agree that the purpose of macro-prudential policy is to reduce systemic
risk, strengthen the financial system against shocks and help it to continue
functioning stably without emergency support on the scale that was extended
in the crisis. Macro-prudential policy is the measure to prevent the crisis instead
of its cure. Therefore, preventative in its orientation, macro-prudential policy is
distinct from financial crisis management policy.

The aim of this study is to develop a framework for identifying systemic
risk and stress testing of the financial sector and economy of Nepal. The systemic
risk is measured as default probabilities of banks. This study uses two consecutive
steps: (i) contingent claims analysis (CCA) to evaluate the default probabilities
of commercial banks; and (ii) panel vector autoregression (panel-VAR) as
macroeconomic model. The CCA approach is used to calculate the time series
of default risks. The unrestricted panel-VAR methodology is applied to analyse
the impact of macroeconomic shock to default risks.

The CCA is commonly called the Merton Model.? The basic analytical tool
is the risk-adjusted balance sheet, which shows the sensitivity of the enterprise’s
assets and liabilities to external “shocks.” The CCA framework provides a
forward-looking market-based set of indicators to measure the vulnerability of
various sectors of the economy and is well-suited to capturing “non-linearities”
and to quantifying the effects of asset-liability mismatches within and across
institutions. This study uses a new approach to improve the way in which the
central bank of Nepal can conduct analysis for the management of the financial

3. See Merton (1973, 1974, 1977, 1992 and 1998). Initially developed for valuation of
corporate firms, CCA has been adapted to financial institutions and sovereigns.
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risks of a national economy. In addition, it explores the methodology which is
useful for simulations and stress testing to evaluate the potential impact of policies
to manage systemic risk of any shocks to the Nepalese economy.

2. Objectives of the Study
The broad objectives of the study are as follows:

® To determine the interrelationships among the macroeconomic and financial
stability variables of Nepal;

® To analyse the impact of the shocks on the macroeconomic variables to the
financial stability variables of Nepal; and

® To recommend policies regarding financial sector stability of Nepal.

3. Significance of the Study

Nepal Rastra Bank (NRB), the central bank of Nepal, has a major
responsibility to maintain confidence in the financial sector in pursuant to the
NRB Act, 2002. The objectives of NRB Act, 2002, are the achievement of
price, balance of payments (BOP) and securing of financial sector stability.
However, its main focus was on inflation. After the global financial crisis in
2008, the NRB, like the other central banks, is focusing increasingly on the
financial stability.

Globally, there have been more banking crises in the last two decades than
ever before and their consequences have been far-reaching. The NRB, the
supervisor of the banks and financial institutions, is also facing the challenges
of maintaining financial stability in the country. Effective implementation of New
Capital Adequacy Framework and the adoption of more sophisticated approaches
are some of the prime concerns of the NRB. The strengthening of supervisory
capacity commensurate with increasing number of bank and financial institutions
(BFIs) and the movement towards risk-based supervision in the context of
increasing risks and tight supervisory resources are the other big challenges to
the NRB.

Similarly, the growth of consumer credit, personal loans and multiple banking

issues, and difficulty in defining big borrowers are some of the challenges that
are hindering prudent lending practices in Nepal. Again, the lack of co-ordination
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among various economic sectors, absence of rating agency and the fostering of
strong corporate governance in the banking sector are some of the issues to be
resolved for the facilitation of sustained development of Nepal’s financial sector.
In this context, the NRB has the responsibility to ensure financial stability in the
country. Therefore, the NRB is encouraging banks for self-regulation and making
them sensitive toward risks.

4. Elements of Macro-prudential Policy Framework

The financial crisis revealed critical gaps and weaknesses in the world’s
financial system and the financial regulatory framework. The explicit incorporation
of macro-prudential considerations in the nation’s framework for financial
oversight represents a major innovation in the literature of financial regulation,
which is taking place abroad as well as in Nepal. The new approach to regulation
should be constructive and necessary to avoid the likelihood of systemic risk.
However, it also poses considerable conceptual and operational challenges in its
implementation.

Macro-prudential policy should seek to avoid systemic, or system-wide,
financial risk. It must complement the micro-prudential policy and coordinate
with other types of public policy that have an impact on systemic financial stability.

Macro-prudential Policy Objectives: The analysis of risks from a systemic
perspective, not just from the perspective of an individual firm, is the hallmark
of macro-prudential regulation and supervision. The objective of macro-prudential
supervision and regulation is to lessen the risks of financial disruption that are
sufficiently severe to cause significant damage on the entire economy. The
systemic orientation of the macro-prudential approach may be contrasted with
that of the traditional, or “micro-prudential,” approach to regulation and
supervision, which is concerned primarily with the safety and soundness of
individual institutions, markets, or infrastructures.
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Table 1

Comparison of Monetary and Macro-prudential Policy Frameworks

Monetary Policy

Macro-prudential Policy

Ultimate Target

eMaintaining low and
stable inflation

ePreventing the formation and spread of
systemic risk so as to reduce the financial
crises with large output losses

Indicators for
Identifying Risks and
Assessing their
Intensity

eInflation Forecast in
Relation to Target

eMoney Supply

eQutput gap, Indicators
of Capacity
Utilisation, etc.

e Excessive Debt, Asset Overvaluation, Risk
Undervaluation, Liquidity

eProperty Construction and Trading Activity

eInternal and External Balance of Sectors and
the Economy

eExtent of Leverage Among Institutions and

Investors
e Asset and Liability Maturity
o Currency Mismatch Indicators

Intermediate Targets eResilience and shock-absorbing capacity of
the financial system

e Amplitude of the financial cycle

e Asset price volatility

o] evel of Uncertainty at Times of Financial
Instability

eMoney Supply
e[nterest Rates
eExchange Rate

Instruments eBuilt-in Stabilisers Oriented Towards
Creating and Releasing Buffers

eMacro-prudentially Applied Supervisory and
Regulatory Instruments

eCommunication

eInterest rate

eForeign Exchange
Market Interventions

eReserve Requirements
eLiquidity
e Communication

More importantly, defining elements of macro-prudential policy are its
objective, its scope of analysis of the financial system as a whole and its
interactions with the real sector; its set of powers and instruments, and their
governance as prudential tools which are assigned to macro-prudential regulatory
authorities.

NRB has given both responsibilities of effective implementation of monetary
policy and assurance of financial stability in Nepal. Therefore, these two policies
should be clearly distinguished. The distinctions between monetary and macro-
prudential policies are shown in Table 1.
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Macro-prudential regulators must be concerned with at least two types of
risks. The first type encompasses aspects of the structure of the financial system
- such as gaps in regulatory coverage or the evolution of shadow banking - that
pose ongoing risks to financial stability. Secondly, the risks that vary over time
with financial or economic circumstances, such as widespread buildups of
leverage in good times that could ultimately unwind in destabilising ways.

4.1 Macro-prudential Supervision and Regulation

The regulation and supervision executing a macro-prudential approach to
oversight can involve heavier informational requirements and more complex
analytic frameworks. In particular, because of the highly interconnected nature
of the modern financial system, macro-prudential oversight must be concerned
with all major segments of the economy. It must cover financial sector, including
financial institutions, markets, and infrastructures. It should emphasise on
understanding the complex linkages and interdependencies among institutions
and markets, as these linkages determine how any shocks propagate throughout
the system.

However, macro-prudential approach should not ignore the need for careful
micro-prudential regulation and supervision. The oversight of individual institutions
serves many purposes beyond the enhancement of systemic stability, including
the protection of the deposit insurance fund, the detection of money laundering
and other forms of financial crime, and the prevention of unlawful discrimination
or abusive lending practices. Equally important, however, is that micro-prudential
oversight also provides the knowledge base on which a more systemic approach
must be built; we cannot understand what is going on in the system as a whole
without a clear view of developments within key firms and markets. Without a
strong micro-prudential framework to underpin them, macro-prudential policies
would be ineffective.

The Financial Stability Board, the Basel Committee on Banking Supervision,
and other international groups also have undertaken substantial work to coordinate
macro-prudential policies in the world. Consistent with the macro-prudential
approach, the Basel III framework requires the largest, most globally active
banks to hold more, higher-quality capital, reflecting the greater systemic risk
associated with financial distress at the largest institutions.
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4.2 Macro-prudential Regulation in Nepal

NRB has, continuously, directed its efforts and is making progress in
implementing prudential regulations including new capital adequacy norms,
strengthening supervisory capacity, making provisions for liquidity support to banks,
and introducing Prompt Corrective Actions (PCA), Early Warning Signals (EWS),
and Stress Testing of banks. NRB has developed and issued various guidelines
on the basis of Basel Core Principles to set the minimum standard for risk
management in commercial banks.

The Nepalese banking sector gained momentum after the liberalisation
process started in mid-eighties. Rapid growth in terms of the number as well
as transactions of the banks and financial institutions has been creating new
challenges every year. The number of commercial banks as at the end of 2011
reached to 31 from 5 in 1990. The total assets of the commercial banks increased
to Rs 787.11 billion in mid-July 2010 from Rs 26.68 billion in mid-July 1990. In
the last decade, a huge change had been observed in the banking practices,
banking regulation and supervision. (Bank Supervision Report, 2010)

The NRB has also realised that a stable and reliable financial system is a
prerequisite for price stability and stable economic growth. Therefore, the NRB
has a responsibility to identify and minimise in advance any major risks that may
endanger financial stability. The NRB seeks to maintain confidence in the financial
system. In addition to the institution-level micro-prudential analysis, macro-
prudential analysis has also become the primary responsibility of the NRB. The
aim of macro-prudential analysis is to identify, at a sufficiently early stage, systemic
risks threatening the stability of the financial system as a whole.

The financial sector regulation in Nepal, as carried out in the past, also had
some macro-prudential aspects, and the recent financial crisis has significantly
boarder line implications in “micro” and “macro” prudential theory, however, it
is conceptually difficult to demarcate the two in practice. NRB supervises the
payment and settlement system infrastructure as a whole by regularly monitoring
the liquidity, regularly communicating about the risks and providing guidelines to
mitigate risks, and control institutions with strong directives as well. The main
elements of macro-prudential regulation of the NRB, though still in the initial
stage, are briefly explained below.

Capital Requirements: The Basel Committees on Banking Supervision’s

(BCBS) recommendations on capital accord are important guiding framework
for the regulatory capital requirement to the banking industry of the world.
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Realising the significance of capital for ensuring the safety and soundness of
the banks and the banking system, at large, the NRB has developed and enforced
capital adequacy requirement based on international practices with appropriate
level of customisation based on the domestic state of market developments. The
simplified Basel II framework that the NRB is using provides capital
measurements and capital standards. It is built around three mutually reinforcing
pillars, viz. minimum capital requirements, supervisory review process and
disclosure requirements.

Table 2
Minimum Capital Fund to be Maintained Based on the Risk-Weight Assets of Commercial
Banks (%)
Core capital Capital fund
6.0 10.0

The NRB has prescribed to commercial banks in Nepal capital adequacy
requirements that are to be maintained. The minimum core capital of 6% and
the capital fund of 10% of risk-weighted assets are to be maintained by the
commercial banks. These capital requirement frameworks are higher than the
BASEL-II recommendation and international practice.

Risk Management Guidelines to Banks: The NRB (2010) in July issued
guidelines to all commercial banks on risk management systems that are required
to be in place. This document sets out the minimum standards that shall be
expected of a risk management framework. Overall risk management is of utmost
importance to banks, and as such, policies and procedures should be endorsed
and strictly enforced by the senior management and the board of the bank.*

The guideline is a focal point of reference for all requirements of the NRB
for overall risk policy formulation and management. The guideline applies to the
commercial banks in Nepal. It provides the minimum standard for the risk
management practice to be exercised in the banks. A bank may establish a
more comprehensive and sophisticated framework than that outlined in the
guideline. This is entirely acceptable as long as all the essential elements of the
guideline are fully taken into account. This guideline covers the most common
risks of Nepalese commercial banks, mainly, Credit Risk, Market Risk, Operational
Risk and Liquidity Risk.

4. Nepal Rastra Bank, Bank Supervision Department, (2010), Nepal Rastra Bank Risk
Management Guidelines, July.
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Stress Testing Guidelines: The NRB has issued guidelines to Nepali banks
for the conduct of stress testing. These guidelines cover simple sensitivity tests
in different areas of risk management. There are simple shocks, which provide
the minimum standards for stress testing in Nepalese banking. As a minimum,
all the commercial banks are required to conduct stress testing at corporate
level on a regular basis. The stress test should be conducted in the area of
credit, market, operational and liquidity risk. The impact of these should be
analysed in the risks of the banks’ financial performance.

Liquidity Monitoring and Forecasting Framework: The NRB also
monitors the liquidity of individual financial institutions as well as the liquidity of
the system. The reporting system is based on the systematic framework issued
for all financial institutions. The reporting schedule ranges from weekly to monthly
reporting requirement. The liquidity monitoring position requirements for Nepalese
banks and financial institutions liquid assets is the sum of cash, bank balance,
money at calls at short notice, investment in government securities and reverse
repo and the placement up to 30 days. Liquid assets should include unencumbered
liquid assets only. Unencumbered assets are those assets which are free from
any debt obligation and can be easily sold or mortgaged. The report should
cover the assets and liability portion as stated in the given format of NRB.

Policy in Real Estates Market: The NRB observed that the main reason
behind the rapid growth in real estate sector was due to the massive investment
facility provided by the financial institutions. With the view of the bubble in the
realty market, the NRB imposed a cap on the exposure of banks and financial
institutions to housing and real estate loans, asking them to limit such exposure
to 25% of their total investment portfolio. As for the real estate sector, except
the housing sector, the NRB has directed the lending banks to reduce exposure
to 15% of total loan portfolio by the end of 2011/12 and to 10% by the end of
fiscal year 2012/13. Meanwhile, the NRB’s directive has been able to control
stagnation in the realty business and might have controlled a systemic failure of
the financial system.

Deposit Insurance and Others: Developing a financial safety net for banks
has been an important issue for the sustainable development of the financial
system. The NRB has an objective of promoting stability and credibility of the
general public in banking system. Deposit guarantee schemes are recently initiated
in the Nepalese financial sector up to Rs. 200,000. In spite of the provision of
deposit guarantee, the establishment of the Asset Management Company (AMC),
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strengthening of the capacity of the Debt Recovery Tribunal and establishment
of Credit Raging Agencies are required in Nepal to maintain and promote financial
safety and soundness.

5. Macroeconomic and Financial Indicators of Nepal

Growth and Inflation: Nepalese economy is experiencing a weak
performance as indicated by the overall macroeconomic variables. The growth
rate of GDP remained at low level at 3.8% over the period 2008 to 2010.
However, for the year 2011/12 the Ministry of Finance, Government of Nepal
projected the growth rate to remain at 5% as there is a good monsoon which
increased the agricultural production. Agriculture is the largest contributor to
GDP, making out 35% of the national output. The low level of GDP growth rate
is attributed to the low level of gross fixed capital formation.’

Figure 1
Economic Growth

32 1 T T 1
2008/09 2009/10 2010/11

5. Pandit (2010)
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The annual inflation rate, measured as a percentage change in consumer
price index (CPI), has averaged 11% over the last three years. It registered the
highest rate of 13.2% during the fiscal year 2008/09.

Figure 2
Inflation Rate

2008/09 2009/10 2010/11

Low economic growth, high inflation, unfavourable balance of payments,
high proportion of consumption in GDP, low rate of saving, lack of an investment-
friendly environment, energy crisis and weak industrial relationship are some of
the challenges facing the Nepalese economy. In this context, the overall business
environment signals symptoms of reduced business confidence and weakened
investment climate in the economy. Due to these reasons, the various sectors
of the economy like agriculture, industry and services are achieving low levels
of growth.

It seems that the growth of the banking sector has not yet made a significant
impact on the growth of the overall economy. Thus, there is a challenge to
channel resources towards productive economic activities for the sustainability
of the banking sector and economy as a whole.
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Table 3
Key Macroeconomic Indicators

Year 2008/09 2009/10 2010/11

Indicators

Economic Growth 3.8 4.0 3.5
Inflation Rate 13.2 10.5 9.6
Per Capita GNI (US$) 471 561 645
Export/GDP (in %) 6.9 5.2 4.9
Import/GDP (in %) 28.8 323 28.9
Remittance/GDP (in %) 21.2 19.8 19.3
BoP (in Billion Rs.) 41.28 -3.63 5"
Budget Deficit/GDP (in %) 5.0 3.5 3.8
Outstanding Debt/GDP (in %) 40.3 34.5 32.0

*However, the balance of payments has been in surplus in the first quarter of 2011/12.
Source: Government of Nepal, MoF, Economic Survey, 2010/11.

As depicted in Table 3, the other variables like export is relatively low in
comparison to imports. Remittance, pension and foreign grant are the main
contributing factors behind its favourable balance of payments. However, in
2009/10 and 2010/11 the balance of payments remained negative. Due to the
negative balance of payment situation, the level of foreign exchange reserve
also declined. Similarly, the budget deficit stood less than 5% over the years and
the outstanding debt to GDP is 32% in the recent years.

Stock Market: After liberalisation, the Nepali financial system underwent
rapid structural changes in the last two and half decades. However, the financial
system is basically bank-dominated. Capital markets and stock markets are in
the process of development and have not attained full scale operations. The
banking institutions, particularly the commercial banks, are the major financial
intermediaries in satisfying the financing need of the productive units of the
economy.

The overall condition of the securities market has not been satisfactory in
the review period of the current fiscal year. As compared to the previous year,
the securities market indicators, like the NEPSE indicator, stocks transactions
amount, and market capitalisation, have slided down. The NEPSE indicator, which
stood at 444.8 points by mid-April 2010, further fell to 373.20 points in the
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corresponding period of the current fiscal year. Similarly, the value of capitalised
market which stood at Rs. 344.45 billion in mid-April 2010 fell to Rs.331.14
billion by mid-April of 2011. Also, the volume of securities transactions dropped
by almost 50% over the review period.

Figure 3
NEPSE Index
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The Nepalese stock market is relatively small, illiquid and thinly traded.
Despite the size and illiquid nature of the stock markets, their continued existence
and development can have important implications for economic activity (G.C.
and Neupane, 2006). Changes in the economy also affect the stock market
performance. As the stock market is bank-dominated, the performance indicators
of the banks are reflected in the stock markets as well. The Nepali stock market
is isolated from the rest of the world. The global economic slowdown has little
direct impact on the Nepali stock market. However, as we can see in the above
figure, there might have been some psychological effect on the investors.

Non-performing Loan (NPL): The ratio of non-performing loans (NPLs)
to total loans declined since 2003/04 to 2.4% from 5.8% for private commercial
banks, and from 55.1% to 10.5% for the state banks (IMF, 2010). However,
the favourable NPL ratios may be masked by the ever greening of loans and
rapid growth of the loan portfolio. The non-performing loan of commercial banks
declined to 2.39% in mid-July 2010 from 3.53% in the mid-July 2009. The total
amount of NPA remained at Rs. 11,223.34 million from Rs. 13,574.6 million in

the mid-July 2009.
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Financial Institutions: The Nepalese financial sector is composed of the
banking sector and non-banking sector. The banking sector comprises NRB and
commercial banks. The non-banking sector includes the financial institutions
licenced by NRB, namely, the development banks, finance companies, micro-
finance development banks, co-operative financial institutions, and non-
governmental organisations (NGOs) performing limited banking activities; and
the financial institutions other than licenced by NRB, namely, the insurance
companies, Employee’s Provident Fund, Citizen Investment Trust, Postal Saving
Offices and Nepal Stock Exchange.

Deposit and Credit: The financial sector has expanded in terms of number
of institutions. In addition, deposits have also grown significantly. The deposit-
GDP ratio which stood at 41.2% in 2003, reached 55.5% in 2009, and it was
estimated to remain at 50.8% in 2011. The trend of deposit-GDP ratio is shown
in Figure 4.

Figurec 4
Deposit/GDP
(In Percent)

2003 2004 2005 2006 2007 2008 2009 2010 2011
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In similar manner, credit advances have also grown significantly in the recent
period. The credit-GDP ratio which recorded 45.5% in 2003, reached 56.1% in
2009 and it is estimated to remain at 55.2% in 2011. The trend of credit-GDP
ratio is shown in Figure 5.

Figure 5
Credit/GDP
(In Percent)

2003 2004 2005 2006 2007 2008 2009 2010 2011

6. Methodology: Framework for Assessing Systemic Risk of Major
Financial Institutions

There are various methods for examining the systemic risks of the financial
system. For a given confidence interval and time span, Value at Risk (VAR),
a market risk measure, indicates the maximum expected portfolio loss under
normal market conditions (Benninga and Weiner, 1998). Basle sets a 99%
confidence interval and a 10-day horizon, based on at least 12 months historic
data. Banks must hold at least three times this VAR amount in capital. Stress
tests quantify portfolio movements for unlikely but feasible events (see BIS,
2000 and 2001 for more detail). Early Warning Systems (EWS) generate out-
of-sample probabilities of crisis using historic data. Demirguc-Kunt and
Detragiache (1997) developed a parametric EWS for banking crises using a
multinomial logit model with macroeconomic, financial and structural variables
as inputs. Logistic models are appropriate for explaining binary banking crisis
observations in panel data.
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The CCA is a method that uses Black-Scholes option-pricing techniques to
calculate the likelihood of corporate default. It is an extension of the Merton
(1974) model based on the insight that a shareholder has an implicit call option
on the value of the assets of the firm. The CCA uses both historical balance
sheet data (leverage ratio) and timely and forward-looking equity market
information (volatility of returns) to calculate a measure called “distance to default”.
This method measures credit risk by expressing a firm’s net worth as a proportion
of asset price volatility; the higher this ratio, the lower the likelihood of default.
Any asset with a liquid secondary market can be used because, assuming market
efficiency, prices should incorporate markets’ forward looking expectations of
firm default (Chan-Lau, 2006).

This study uses CCA and panel-VAR methodology. In the absence of a
robust single measure, a pragmatic approach may be applied to monitor a set
of selected indicators, depending on each country’s circumstances. According
to Brockmeijer, J., Moretti M., et al (2011), the best tools in this regard may
be country specific, depending on the level of development, the structure of
financial system, the type of monetary and exchange rate policy regime, the
openness of economy to capital flows, etc. For each dimension, it proposes to
rely on one or two specific analytical tools that are identified as the most robust
and useful from an early warning perspective. Importantly, such a system needs
to be tailored to individual countries’ circumstances—reflecting aspects such as
the degree of market development and data availability—and should be revisited
and updated over time.

6.1 Theoretical Concept

The study uses a panel data set that includes 12 listed commercial banks
and macroeconomic data and follows a two-step procedure to analyse systemic
risk of financial stability of Nepal. As a first step, the default risks of banks are
calculated using Black and Scholes (1973) option pricing theory. Then, unrestricted
panel-VAR methodology is applied for the analysis, which allows the examination
of the underlying relationships between efficiency and risk without applying any
a-priori restrictions. Finally, the effect of a one standard deviation shock for
macroeconomic variables to default risks is analysed. The VAR model and CCA
method are briefly explained below.

Vector Autoregression (VAR) Model: Sims (1980) proposed a new method

of identifying and interpreting economic shocks in historical data and of analysing
how such shocks are gradually transmitted to different macroeco-nomic variables.
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His approach has had an enormous impact on research. It has also been used
extensively as a basis for decision-making in economic policy.®

VAR analysis can be described in simple terms as a method of extracting
structural macroeconomic shocks, such as unexpected exogenous shocks to the
central bank’s main policy instrument (e.g., the federal funds rate in the U.S.)
or unexpected exogenous changes in productivity, from historical data and then
analysing their impact on the economy. Thus, this analysis is a tool for: (i)
estimation of a forecasting model, by separating unexpected movements in
macroeconomic variables from expected movements; (ii) identification, by breaking
down these unexpected movements into structural shocks, i.e., shocks that can
be viewed as fundamental causes of macroeconomic fluctuations; and (iii)
impulse-response analysis, by tracing out the dynamic impact of these shocks
on subsequent movements in all of the macroeconomic variables.

Sims proposed that the empirical study of macroeconomic variables could
be built around a statistical tool, the vector autoregression (VAR). Technically,
a VAR is a straightforward N-equation, N-variable (typically linear) system that
describes how each variable in a set of macroeconomic variables depends on
its own past values, the past values of the remaining N-1 variables, and on some
exogenous shocks.

Contingent Claims Approach: The details of the framework for assessing
macro-financial risk to financial institutions are explained in the Appendix 1.

6.2 Data

The study includes financial statements and time series data of the 12
commercial banks of Nepal. The total deposits, total liabilities to total capital
ratios, non-performing loans, and total capital are collected and calculated from
the regular issues of quarterly financial highlights of commercial banks published
in the website of NRB since 2005 to 2010 and from the Quarterly Economic
Bulletin. The stock price of individual banks and stock market index data are
collected from the Nepal Stock Exchange office, Kathmandu. GDP growth rate
is collected from the Economic Survey, 2010/11, published by the Ministry of

6. See Nobel prize website - Advanced Information Scientific Background: Empirical
Macroeconomics.
<http://www.nobelprize.org/nobel prizes/economics/laureates/2011/advanced.html>
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Finance, Government of Nepal. As GDP data is published on annual basis in
Nepal, it is transformed into quarterly basis using Goldstein and Khan (2010)
method’. Inflation data are collected from the NRB.

7. Empirical Results: Assessment of Systemic Risk

The study includes eight variables for panel VAR analysis. The variables
used are GDP growth rate (Y_GQG), inflation rate (INF), total deposit (TD), non-
performing loans in percentage of total loans (NPL), total liabilities to total capital
ratios (TL_TC), stock market index (SMI), total capital (TC), and default
probabilities of financial institutions (DEFPROB). The variables NPL and
DEFPROB are used as panel data of 12 commercial banks of Nepal and
remaining variables are in aggregate.

Most of the sampled banks’ probabilities to default are found to be positively
correlated with non-performing loans. As depicted in Table 4 below, the correlation
coefficients of banks’ default probabilities to their non-performing loans are
presented for the 12 commercial banks. Out of the 12 correlation coefficients,
10 have positive correlation between the banks” NPL and their probabilities to
default. When there are high default probabilities, their NPLs are also high. This
indicates that default probabilities could be the indicator to reflect financial
stability.

Table 4
Correlation between NPL and Default Probabilities of Banks

BANK1 0.82 BANK?7 0.71
BANK2 0.68 BANKS -0.61
BANK3 0.42 BANKY9 0.47
BANK4 0.07 BANK10 0.44
BANKS 0.67 BANK11 0.80
BANKG6 -0.40 BANK12 0.56

7. For details, see Al-Turki S.M. (1995).
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The unrestricted panel-VAR model has been used as a macroeconomic
model to analyse the impact of shocks. The study has not tested unit root to
check stationarity of the data. It is because “Sims (1980) and Sims, Stock, and
Watson (1990) recommend against the differencing even if the variable contain
a unit root. They argue that the goal of a VAR analysis is to determine the
interrelationships among the variables, not to determine the parameter estimates.
The main argument against the differencing is that it “throws away” information
of concerning the co-movements in the data such as possibility of cointegrating
relationships. Similarly, it is argued that the data need not be detrended.”®

After estimation of panel-VAR model, three experiments — impact of positive
inflation shock, positive GDP shock, bank run shock (10% decrease in deposit)
— are conducted to generate the impulse response functions.

Figure 1 in Appendix III depicts the impulse responses of other variables
to one standard deviation shocks to GDP growth. The initial impact of shocks
has been presented in Table 5. As the GDP growth rate increases, inflation
increases, total deposits increases, and total capital increases. However, non-
performing loans decreases and ratio of total liabilities to total capital decreases.
As a consequence, the default probability of banks also increases. It is can be
concluded that boom in the economy would increase the default probabilities of
banks.

Table 5
Initial Impact Shocks to the Variables

Shocks to Variables INF TD NPL TL.TC SMI TC DP YG

YG 1 One SD ] ! T 1

INF 1 One SD t 1 Lot
TD | (10 PC) l 1 I T
PC = Percentage, SD = Standard Deviation and arrows show the direction

8. See Enders, W., (2004), Applied Economic Time Series, 2nd Ed., Wiley Series in Probability
and Statistics, pp. 270.
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Similarly, the Figure 2 in Appendix III shows the impact of one standard
deviation inflation shock to other variables. As shown in the Table 5, increase
in inflation increases total deposits, total liabilities to total capital ratio and total
capital as well. On the other hand, it decreases GDP growth, stock market
activities and non-performing loans as well. As a result, default probabilities
increase. The simulation result shows that increase in inflation decreases GDP
growth. The negative association between inflation and economic growth is
against the Phillips curve relationship. It might be due to the reason that when
inflation increases the aggregate supply curve shifts to the left decreasing output.

Figure 3 in Appendix III shows the impact of bank-run shock measured as
a fall in deposit by 10% to innovations. The initial impact of the shock is also
summarised in Table 5. If there is a fall in deposit by 10%, it decreases GDP
growth rate, total capital, inflation and total liabilities to total capital ratio. On the
other hand, a fall in deposit increases NPL and default probabilities reflecting
financial sector instability in the economy. Therefore, a fall in aggregate deposit
increases non-performing loans and is the cause of systemic risks in the Nepali
financial sector.

All shocks significantly increased the default probabilities of the banks, i.e.,
they increase credit risks or the probabilities of default. In the both cases, the
increase in economic growth and fall in deposits, default probabilities or risks
to financial stability have been increased. It indicates that the agents have strong
collective tendency of overexposing themselves to risk in the upswing of a
business cycle, i.e., increase in economic growth raises default probabilities. On
the other hand, the agents become overly risk-averse, i.e., when there is a
downswing (fall in deposits) there is an increase in default probabilities. The
study shows that change in economic growth, inflation and bank-run also affect
the probability of bank defaults. NRB should closely monitor these variables
while formulating its policies.
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8. Conclusion

The financial crisis demonstrated that a stable and reliable financial system
is a prerequisite for price stability and stable economic growth. The supervisory
and regulatory authorities must consider overall financial stability as well as the
safety and soundness of individual institutions. Therefore, the NRB has to work
so as to better understand the sources of systemic risk, to develop improved
monitoring tools, and to evaluate and implement policy instruments to reduce
risks to the economy. As the study shows that change in economic growth,
inflation and bank-run also affect the probability of bank defaults, the NRB
should closely monitor these variables while analysing the systemic risks to the
financial institutions. Therefore, macro-prudential policy is crucial in Nepal in
addressing these sources of systemic risks. Moreover, macro-prudential, monetary
and micro-prudential policies should be implemented in such a way that they
can reinforce one other to stabilise financial system and the economy as a whole.
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Appendix 1

Framework for Macro-Prudential Policies for Emerging Economies

in a Globalised Environment

I. Methodology: Framework for Assessing Systemic Risk of Major Financial
Institutions

1.

Theoretical Concept

The Contingent Claims Approach is a structural model based on the Black-Scholes
and Merton model. Consider a case of a firm with assets, ¥, which are financed by
debt obligation, F, and Equity, £. The value of the firm’s assets is simply the sum
of the firm’s debt and equity:

(1
Ve=F: 4+ E;

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

The probability of default (Vi+1 < Fr+1 07 DE ) exists as long as it is greater than

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

the yield to maturity of the debt, F e In this simplified firm structure, the risk
Fe'T

LR =
is a function of the leverage ratio, B: | the volatility of the rate of return

of the firm’s assets, @v, and the time to maturity of the debt, 7. Thus, a creditor
who extended a loan to this firm must purchase a put option to eliminate the risk
on the loan®. The value of the put option, s, on the market value of the firm
assets, Br, 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:

@

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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In applying the Black-Scholes and Merton model, the value of the put can be
written as:

(3)
P, = -N(dy)B; + Fe™'T y(.d,2)

Where Fo, is the current value of the put, N(.) is the cumulative standard normal

distribution, u is the expected return on the assets, and @ is the standard deviation

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

. “4)
~ ln[(i—rz)—(u+%gf)T an(%z)_(u_%gz)T
dy = L \.-'? - Ty \-"?

(%)

dg = ﬂri - UL-\"T
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, (Ve+1 < Fr+1 07 D5 ) 5 as follows:

. (6)
Probability of default= N( — (LN V,0/(DB )+ (1 — (o, v 2)/2)T)/ (o v VT) )

Using Equation (5), the expected return on assets, |, can be computed as follows:

(7

ANV

L= max [—_1, T‘]
Vatesn

where 7' , is the one year Treasury Bill rate and 7, 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.
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Moreover, the equity of the firm, E:, 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:

Eyt)= Vy(t)N(d,1) . FeTN(d;) ®)

1. Estimating Financial Institution Risk Using the Contingent Claims

Approach

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 distance
of institutions from the default barrier and estimating 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 the firm debt is
not traded and only equity is traded or vice versa. For this project, the data of 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 ( KFed "(=7T)) is determined as a

function of the short-term debt and long-term liabilities of the firm."”

10. Crouhy, Michel, et.al., (2001), Risk Management, 1st Edition, pp. 371-374.
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Asset

Expected ‘
Values

asset growth
of u

Distribution of asset value

Default

- Probability of

\ 4

T Time

According to the Vasicek and Kealhofer empirical model," 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, , 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.

11. The most popular commercial model is the Kealhofer, McQuown and Vasicek (KMV)
model.
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Appendix 2
Construction of Quarterly GDP Series

Interpolation method is used to derive the quarterly GDP growth rate from
annual data, as outlined by Goldstein and Khan (1976). The method has been
explained in this section. The task is to approximate the graph of Y = f(x) between
the points at which the values of Y are known. That is, we want to approximate
the graph of Y between any two annual points. If we represent f(x) by the
quadratic function on the form Y_G = ar?+ br+ c, then for any three consecutive
annual observations (at years 0, 1 and 2) of Y_G, the approximation of Y_G
takes the form'*:

J‘O](ar2 +br+c)dr=Y G, , (1)
[@+brecyar=y_c, . (i)

Jj (ar’ +br+c)dr=Y G,

Now, integrating, substituting and solving equations for a, b and ¢ gives:

a=05Y Gui—Y G+05Y Guy e (iv)
b=2Y Gu+3Y G- Y Gu1 e (v)
c=18333Y Gu— 1.1666 Y G+ 0.333Y Gy wooeeeeeeees (vi)

Then the four quarterly data within a given year can be interpolated
respectively, by using:

Q= f‘”(aﬂ +hrte)dr =0.05468 Y Gui+ 023438 Y _G(—0.039067 Y Geet  evnennn (vii)
Q= [ (@ +br+c)dr=000781Y_ G 026563 Y_G~0.02344 Y Gy woeee (viii)
o ke e (ix)

Q5= [ (@ +br +c)dr=-0.02344 Y_Guy +0.26562 Y_Gq+0.00781 Y_Ges
........... (x)

Q=] ; (ar’ +br+c)dr=-0.0391Y_Gyy +0.23437 Y_G, +0.05469 Y_Gey

The above equations can be used to derive quarterly data series.

12. For details, see Al-Turki S.M. (1995).
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Appendix 3

Output of the Study

Vector Autoregression Estimates

Y G INF D NPL TL_TC SMI TC DEFPROB

Y_G(-1) 0.412398 0.881748 | 4742.731 | -0.006020 | -0.898219 | 40.56163 | 1691.126 | 2.483233

(0.04983) | (0.13187) | (1117.33) [ (0.00269) | (0.12274) [ (9.91397) | (162.067)| (0.71079)

[8.27639] | [6.68628] | [ 4.24472] | [-2.23907] | [-7.31827] | [ 4.09136] | [ 10.4347] | [ 3.49364]

INF(-1) -0.257965 0.916023 | 3184.821 | -0.000957 | 0.133149 | -22.07632 | 38.22886 | 1.023118

(0.01730) | (0.04578) | (387.869) | (0.00093) | (0.04261) | (3.44154) | (56.2602) | (0.24674)

[-14.9135] | [20.0097] | [8.21106] | [-1.02521] [ [ 3.12506] | [-6.41466] | [ 0.67950] | [ 4.14649]

TD(-1) 8.59E-06 2.78E-06 | 0.872747 | -1.26E-07 | -9.06E-05 | 0.004551 | 0.136179 | -2.73E-05

(2.4E-06) | (6.4E-06) | (0.05417) | (1.3E-07) | (6.0E-06) | (0.00048) | (0.00786) | (3.4E-05)

[ 3.55497] [0.43533] | [ 16.1104] | [-0.96791] | [-15.2295] | [ 9.46741] | [ 17.3305] | [-0.79313]

NPL(-1) 0.102100 -0.221118 | 2456.482 | 0.935546 | -0.065763 | 14.57298 | 461.2965 | 10.89872

(0.40488) | (1.07154) | (9078.77) | (0.02185) | (0.99729) | (80.5554) | (1316.87)| (5.77545)

[0.25218] | [-0.20636] | [ 0.27057] | [ 42.8219] [ [-0.06594] | [ 0.18091] | [ 0.35030] | [ 1.88708]

TL_TC(-1) -0.105171 0.230179 | -901.7036 | -0.002455 | -0.205283 | -27.92727 | 75.49338 | 0.469827

(0.01865) | (0.04936) | (418.182) | (0.00101) | (0.04594) | (3.71051)| (60.6571) | (0.26603)

[-5.63944] | [4.66360] | [-2.15625) | [-2.43995] | [-4.46883] | [-7.52654] | [ 1.24459] | [ 1.76609]

SMI(-1) 0.000625 0.001841 | -7.658457 | 1.17E-05 | -0.002494 | 0.209955 | -9.633741 | -0.004451

(0.00035) | (0.00092) | (7.81770) | (1.9E-05) | (0.00086) | (0.06937)| (1.13395) | (0.00497)

[1.79256] | [1.99571] | [-0.97963] | [ 0.62062] | [-2.90462] | [ 3.02676] | [-8.49571] | [-0.89507]

TC(-1) -5.12E-05 2.30E-05 | 0.394444 | 2.57E-07 | 0.000309 | -0.034868 | 0.207030 | 0.000144

(1.8E-05) | (4.7E-05) [ (0.39992) | (9.6E-07) | (4.4E-05) | (0.00355) | (0.05801) | (0.00025)

[-2.86867] [0.48652] | [ 0.98632] | [ 0.26752] | [ 7.03220] | [-9.82643] | [ 3.56903] | [ 0.56771]

DEFPROB(-1) 0.001073 0.002806 | 0.310877 | 1.13E-05 | -0.003107 | -0.022637 | 1.604715 | 0.858127

(0.00259) | (0.00684) | (57.9654) | (0.00014) | (0.00637) | (0.51432) | (8.40785)| (0.03687)

[0.41502] | [0.41012] | [0.00536] | [ 0.08087] | [-0.48790] | [-0.04401] | [ 0.19086] | [ 23.2715]

[9] 3.837286 -8.949812 | 31175.59 | 0.104913 | 48.61181 | 116.8749 | -31373.20 | -15.85716

(0.49808) | (1.31820) | (11168.7) | (0.02688) | (1.22687) | (99.0992) | (1620.01)| (7.10496)

[7.70417] | [-6.78940] | [ 2.79134] | [ 3.90352] | [ 39.6228] | [ 1.17937] | [-19.3660] | [-2.23184]

R-squared 0.817640 0.818639 | 0.992315 | 0.919827 | 0.947466 | 0.791877 | 0.993644 | 0.799793
Adj. R-squared 0.810593 0.811630 | 0.992018 | 0.916728 | 0.945436 | 0.783834 | 0.993399 | 0.792055
Sum sq. resids 43.65725 305.7913 | 2.20E+10 | 0.127119 | 264.8827 | 1728225. | 4.62E+08 | 8883.481
S.E. equation 0.459244 1.215423 | 10297.87 | 0.024781 | 1.131206 | 91.37240 | 1493.700 | 6.550982
F-statistic 116.0149 116.7966 | 3341.159 | 296.8637 | 466.6661 | 98.45050 | 4045.389 | 103.3661
Log likelihood -133.8086 -344.0342 | -2297.668 | 496.8039 | -328.5237 | -1277.122 | -1880.641 | -707.8911
Akaike AIC 1.322301 3.268835 | 21.35804 | -4.516703 | 3.125219 | 11.90854 | 17.49667 | 6.637881
Schwarz SC 1.462938 3.409472 | 21.49867 | -4.376066 | 3.265856 | 12.04917 | 17.63731 | 6.778517
Mean dependent 4.050000 9.248273 | 431003.7 | 0.051039 | 13.85775 | 635.1833 | 32807.73 | 11.12304
S.D. dependent 1.055224 2.800412 | 115264.9 | 0.085876 | 4.842712 | 196.5264 | 18384.58 | 14.36589
Determinant resid covariance (dof adj.) 5.51E+14
Determinant resid covariance 3.92E+14
Log likelihood -6080.941
Akaike information criterion 56.97168
Schwarz criterion 58.09677
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Figure 3.1
Graphical Presentation of Data
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B: Impulse Response Functions of VAR Analysis

Fig. 3.2

Response to One Standard Deviation GDP Shock
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Fig. 3.3

Response to One Standard Deviation Inflation Shock
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Fig. 3.4
Response to 10% Fall in Deposit

Effect of 10 % Fall in Total Deposit
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Appendix 4.1

Default Probabilities of Banks

FISCAL QUARTER  BANK1 BANK2 BANK3 BANK4 BANK5 BANK6 BANK7 BANK8 BANK9 BANK10  BANK11 BANK12
YEAR

2005/06 Q1

2005/06 Q2 25.842 5342 10.583 26.459 40.247  19.353 1.902  21.494 1.897 20.435 19.032 0.692
2005/06 Q3 27.557 5571 10489 26.659 42479  18.499 1.964  21.386 2.007 20.204 19.634 0.699
2005/06 Q4 26.823 5.670 10.761 28357 39.998 18.011 1.943  21.342 1.957 20.902 19.623 0.712
2006/07 Ql 12.357 0.780 8.170  22.952 47.889  47.206 0.059  28.176 0.058 18.284 15.713 2.666
2006/07 Q2 13.271 0.840 8.471 23.711 46.703  48.365 0.067  29.149 0.058 20.057 16.607 2.813
2006/07 Q3 12.831 0.776 8.125 22,748  49.246  47.908 0.061  29.792 0.058 18.542 15.959 2.714
2006/07 Q4 13.185 0.826 8.512 22,666 49.729  49.582 0.065 30.554 0.061 19.920 17.668 2.903
2007/08 a1l 2.743 3.410 0.535 7.342 34016 4.335 0.000 4.666 0.011 3.209 0.217 0.000
2007/08 Q2 2.965 3.410 0.545 8517  43.415 4.978 0.000 5.989 0.011 3.567 0.262 0.000
2007/08 Q3 2.611 3.250 0.497 7.379  36.557 4.410 0.000 4.586 0.010 3.102 0.210 0.000
2007/08 Q4 2.904 3.347 0.564 7.970  40.563 4.718 0.000 5.398 0.011 3.474 0.242 0.000
2008/09 a1l 8.147 0.038 10.363 46.275 32.747  14.002 0.000 16.891 0.734 24.673 0.005 0.007
2008/09 Q2 7.438 0.035 9.623 44835 38399 13.486 0.000  15.289 0.656 21.730 0.004 0.006
2008/09 Q3 7.411 0.035 9.309 43557 35670 13.923 0.000 15.176 0.674 21.721 0.004 0.006
2008/09 Q4 7.993 0.039 9.342 41190 37.169 13.328 0.000  16.609 0.662 23.154 0.004 0.006
2009/10 a1l 0.776 0.000 0.000 0331  23.244 0.150 0.000  40.457 0.000 6.589 2.365 0.000
2009/10 Q2 0.761 0.000 0.000 0.327  23.097 0.150 0.000  40.297 0.000 6.287 2.357 0.000
2009/10 a1l 0.744 0.000 0.000 0.325  25.014 0.149 0.000  42.607 0.000 6.233 2.286 0.000
2009/10 Q2 0.773 0.000 0.000 0.340  26.074 0.153 0.000 41.477 0.000 6.470 2.335 0.000

Note: The default probabilities of sampled banks are calculated using Contingent Claims
Approach (CCA) The name of banks is not disclosed because of such information might
be the sensitive.
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Appendix 4.2

Time Series Data

Time Series Data

YEAR QUARTER | SMI TC TD TL.TC |Y_G INF
2005 Q1 2973 14755.35 | 230651.2 | 11.77626 | 3.73125 | 7.3786
2005 Q2 305.5 13799.83 | 238343.2 | 13.32773 | 3.76875 | 8.37838
2006 Q3 334.8 9371.152 | 275395.8 | 26.23966 | 3.71875 | 6.81442
2006 Q4 386.8 14608.82 | 290741.4 | 17.47961 | 3.58125 | 8.72483
2006 Ql 398.4 13088.49 304330 | 20.00655 | 2.528125 | 7.38058
2006 Q2 537.1 13088.49 | 311574.8 | 20.00655 | 2.546875 | 7.30865
2007 Q3 494.6 14327.62 | 322421.5 | 19.24395 | 2.809375 | 7.27167
2007 Q4 683.9 18281.2 | 338045.4 | 15.24793 | 3.315625 | 4.90086
2007 Q1 861.4 20433.6 | 351517.4 | 14.35473 | 5.45625 | 6.16226
2007 Q2 958.9 23578.46 | 376054.3 | 13.56065 | 5.89375 | 6.09582
2008 Q3 746.7 25343.1 | 394625.8 | 13.46027 | 6.01875 | 6.45336
2008 Q4 963.4 33065.41 426448 | 11.03378 | 5.83125 | 9.71826
2008 Q1 934 34752.03 | 450137.4 | 11.45847 | 4.20625 | 12.8971
2008 Q2 659.8 36664.18 | 478457.3 | 11.43148 | 3.84375 | 14.2376
2009 Q3 661.3 41446.72 | 502558.6 | 10.73201 | 3.61875 | 13.7035
2009 Q4 749.1 50459.74 | 5551453 | 9.67326 | 3.53125 | 12.3678
2009 Ql 609.6 5437438 | 576766.8 | 9.36575 | 4.034375 | 10.4959
2009 Q2 531 58670.47 | 586561.2 | 9.143703 | 4.040625 | 10.177
2010 Q3 444.8 63049.02 | 586003.8 | 8.511582 | 4.003125 | 11.6637
2010 Q4 4717.7 65936.27 | 631282.5 | 8.489602 | 3.921875 | 10.0956
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Chapter 7

A MACRO-PRUDENTIAL ASSESSMENT
FOR THE PHILIPPINES

By
Enrico R. Amat!

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

1. Mr. Enrico R. Amat is a Bank Officer V at the Office of Supervisory Policy Development
under the Supervision and Examination Sector. The author wishes to thank Maria Merzenaida
Donovan and John Paul Pampolina of the Office of Supervisory Policy Development for
their valuable comments and Dr. Johnny Noe Ravalo for his support on this project. The
views and opinions expressed in this article are those of the author and do not necessarily
reflect the official policy of the Bangko Sentral ng Pilipinas The SEACEN Centre.
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such deposits.> 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 required®. 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.

2. Hutchcroft, Paul D., (1998), Booty Capitalism: The Politics of Banking in the Philippines,
pp, 106.

3. Tuano-Amador, Ma. Cyd, (2009), “Asian Financial Crisis of 1997-1998 and the Philippine
Economy”, Central Banking and Challenging Times -The Philippine Experience, Bangko
Sentral ng Pilipinas, pp. 279-280.
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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.* 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.’

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

4. Tbid., pp.282-283.
5. Ibid., 290-291.
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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.® 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,

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

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”.?

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.’ 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

7. Borio, Claudio, (2010), Bank for International Settlements.

Espenilla Jr., Nestor A., ( 2009), “ Financial Regulation and the Central Bank”, Central
Banking in Challenging Times: The Philippine Experience, pp. 462-524.

9. Galati, Gabriele and Moessner, Richhild, (2011), BIS Working Paper, No. 337.
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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. 1©

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

10. Ignazio Visco, (2011), “Key Issues for the Success of Macro-prudential Policies”, BIS
Paper, No. 60. This view was presented in the conference in Korea on macro-prudential
policies.
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exceeds the minimum capital ratios markets might require during bad times."
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.'? 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.

12. Once more, Hanson, et al (2011) cited the works of Diamond and Dybvig (1983) and of
Stein (2010a) to present a case for regulating the use of short-term debt by financial firms.
The first argument is the ability of short-term lenders to run, leading to more fragility than
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. "

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." 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

13. Donovan, Maria Merzenaida, (2011), The SEACEN Centre.
14. See Gapen, Michael T., et al., (2004), IMF Working Paper.
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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
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Source: A Status Report on the Philippine Financial System 1% 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

Total UKEs B Rees'  Total  Ukes T ReBs'
Levels (In Billion Pesos) share (In¥)

TOTAL 35483 3,0595 2 177 1000 1000 1000 00

Agriculture 3781 3197 193 |1 0.7 104 52 332
Fishing 54 38 o7 03 0z 01 02 0s
Mining and Quarrying 11 208 01 02 06 07 00 02
Manufacturing 4343 4195 129 18 122 B7 35 16
Electricity, Gas & Water 2588 2559 26 04 73 B4 07 03
Construction 7 322 44 32 11 11 12 27
Wholesale, Retall, Trade & Repair 3380 010 50 2o 95 95 67 187
Transportation, Storage & Communication 1820 1724 66 30 51 56 18 26
Finangial Intermediation 7387 6863 507 17 08 24 137 15
Real Estate, Renting & Businass Activities 5412 4005 1275 133 153 131 313 13
Fublic Administration & Defense 68.7 634 0z 01 19 12 01 0l
Education 161 93 20 47 05 03 05 40
Health & Social wark 144 106 in 08 04 03 08 07
Other Community, Social & Personal Act. 04 643 134 18 25 21 36 09
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Extra Territorial Drganizations and Bodies - - - - - - - -
Hotels and Restaurants 404 359 35 10 11 12 08 09
Others ™ 3408 328 957 51 26 78 53 44

Dataiis may not add up e totals due to rounding-off

1/Data as of and-March 2011
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'3/ Loans to Individuais for Consumption Purposas - composed of Cract Card Recaivabias, Auto Loans and Othar Loons to inditidunis for Consumgtion Purpasas

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

Coverage Ratios
NPL NPA

NPL NPA
All Banks P/ 3.1% 3.6% 103.9% 56.0%
Domestic Banks ! 3.4% 3.9% 98.8% 52.8%
Private Domestic UBs 2.3% 3.4% 126.7% 56.7%
Private Domestic KBs 7.1% 5.2% 77.5% 49.9%
Government Banks 2.9% 2.3% 135.4% 84.6%
Thrift Banks 5.9% 7.6% 53.1% 33.4%
Rural Banks P/ 10.4% 11.1% 48.6% 31.3%
Cooperative Banks P/ 8.1% 8.0% 70.6% 52.5%
Foreign Bank Branches/ Subsidiaries 1.4% 0.9% 185.0% 171.1%
Foreign Bank Branches 0.6% 0.4% 326.7% 323.3%
Foreign Bank Subsidiaries 6.1% 4.2% 96.4% 87.6%

Source: A Status Report on the Philippine Financial System 1* 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

Peso Deposits Foreign Currency Deposits
in P Billion in P Billion
4,500.0 1,400.0
4.000.0 P4,044.4 B'IIIiOJ

: P 3,609.2 Billion 1.200.0
3,500.0 —
1,000.0 +—— ———————1 —

3,000.0 — a41.2% 46.2%

2,500.0 800.0 1

2,000.0 600.0 -

1,500.0

A100.0 -
1,000.0

200.0 -
500.0

0.0 0.0

June 2010 June 2011 June 2010 June 2011
w Short-Term Deposits (Demand, NOW and Savings)

W Short-Term Deposits (Demand, NOW and Savings) N
M Long Term Deposits (Time)

= Long Term Deposits (Time)

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

146



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 analysis'®> 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.

147



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 Approach’®

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 Default

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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Figure 5
Assets Relative to Distress Barrier
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Source: Computed by the author using Bloomberg data.

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 2" 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
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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 3™ quarter and 4™ quarter of 2006. From then on, it
managed to keep its short-term debt at levels much lower than the period prior
to 3 quarter of 2006. This possibly explains the remarkable improvement in
Bank E’s distance-to-distress.

Figure 7
Distance to Distress
2" Quarter 2011
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Source: Computed by the author using Bloomberg data.

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.
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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 4™ 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 4™ 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.

Figure 8
Group Distance-to-Distress
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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.
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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
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Figure 10
Group-wide and Individual Default Probabilities
of Selected Philippine Banks
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Source: Computed by the author using Bloomberg data.

Figure 11
Default Probabilities of Selected Philippine Banks
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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
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Figure 13
Default Probabilities of Selected Philippine Banks
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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.'

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

18. Gray, Dale and Malone, Samuel, (2009), Microfinancial Risk Analysis, pp. 215.

157



leverage, then for default probability and the ratio of non-performing loans'.
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 4% 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 4%
quarter. It peaks in the 5" 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 3™ 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.” And a key ingredient to success is to

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

159



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.”®  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.”*
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.* 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.?*

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.”> 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. *

This ‘defence in depth’?” 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:

Vi=F +E D

The value of the firm’s debt obligation is also known as the default barrier,
DB. The probability of default (V,,, < F,,, or DB) exist as long as it is greater
than zero. This implies that at time t+1, the market value of assets, B,, is lower
than the yield to maturity of the debt, Fe?. In this simplified firm structure,
the risk is a function of the leverage ratio, LR = Fe”/B,, the volatility of the
rate of return of the firm’s assets, 0, 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 loan®. The value of the put option, P,, on the market
value of the firm assets, B,, 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:

B,+ P,= Fe'” 2

In applying the Black-Scholes and Merton model, the value of the put can
be written as:

P,= -N(d)) B, + Fe™" N(-d,) 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 P, is the current value of the put, N(.) is the cumulative standard normal
distribution,  is the expected return on the assets, and 0,is the standard deviation
of the rate of return of the firm’s assets.

B 1 5 E 1 -
L 1n(—;j+[u+§a‘]r: In(po5m) + (n+50%)T @
* O’L,\."F O‘L,\."T

d, = dy — o‘yv'? o)

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, (V,,, < F,,, or DB) is as follows:

. vn - '-"-'Ln'il
o LN Z2+(u=)T
Probability of default = N({ — — DT a

Fp T

) (6)

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

follows:

Vae)-vaeen
L= max[—————

d
VA,(:+1} )

where 7, is the one year Treasury Bill rate and 7, 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, E,, 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:

E,=V,Nd,) - Fe'" N(d,) ®)
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™?) is
determined as a function of the short-term debt and long-term liabilities of the
firm.?

Expected |
asset growth
ofu

Asset

Values Distribution of asset value at T

Default Barrier

— Probability of Default

T Time

According to Vasicek and Kealhofer empirical model,* 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, E, 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

Response to Cholesky One S.D. Innovations + 2 S.E.
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Response of DEFAULT_PROB to DEFAULT_PROB

Appendix 1.2

Impulse Response of Default Probability to NPL Ratio

Response to Cholesky One S.D. Innovations + 2 S.E.
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Appendix 1.3

Impulse Response of Distance to Distress to Stock Market Index

Response to Cholesky One S.D. Innovations + 2 S.E.
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Chapter 8
A MACRO-PRUDENTIAL ASSESSMENT FOR SRI LANKA

By
Dr. Chandranath Amarasekara’

“Central banks certainly did not ignore issues of financial stability
in the decades before the recent crisis, but financial stability policy
was often viewed as the junior partner to monetary policy. One of
the most important legacies of the crisis will be the restoration of
financial stability policy to co-equal status with monetary policy.”
(Bernanke, 2011)

1. Introduction

There is now broad agreement amongst central banking circles that effective
central bank policy must include monetary policy, micro-prudential policy as well
as macro-prudential policy to ensure price and economic stability while
maintaining the stability of the financial system as the three policies would
reinforce one other when used together (Borio and Shim, 2007). In contrast to
monetary policy, where the objective is to ensure price stability and the objective
of micro-prudential supervision, which focuses on the safety and soundness of
individual institutions as well as consumer protection, the key objective of macro-
prudential policy is to mitigate systemic risk, which is defined as “the risk that
inancial instability becomes so widespread that it impairs the functioning of a
financial system to the point where economic growth and welfare suffer
materially” (European Central Bank, 2009). In order to identify risks to the
financial system, analytical tools have been devised over time, of which early
warning systems (EWS) for early identification and assessment of forms of

1. Dr. Amarasekara is currently the Head of Money and Banking in Economic Research
Department of the Central Bank of Sri Lanka. The author wishes to thank Mr. K. D.
Ranasinghe (Assistant Governor), Mrs. Swarna Gunaratne (Director of Economic Research),
Mrs. Yvette Fernando (Director of Bank Supervision), Mrs. M.A.Lakmali and Mr. Waruna
Wikumsiri (Economic Research Department, and Mrs. V. Kugavathy (Financial Stability
Studies Department), Mr. Eufrocinio M. Bernabe Jr. (Team Leader) and staff of The SEACEN
Centre for their support. Views expressed in this paper are the author’s own views and
do not represent the official view of the Central Bank of Sri Lanka or The SEACEN Centre.
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systemic risk and stress tests to predict distress and assess its possible impact
have proved to be two important tools to be used by central bankers regularly.
(Bank of England, 2009, Caruana, 2010, Clement, 2010, Galati and Moessner,
2011 for comprehensive reviews on various aspects of macro-prudential policies.)

This paper seeks to apply the Contingent Claims Approach (CCA) as a
modern market based macro-prudential indicator to measure the probability of
default of commercial banks in Sri Lanka. The method, that was initially
developed by Black and Scholes (1973) and Merton (1973, 1974), assesses the
ability of a firm (or the banking system) to honour its debt obligations given the
value of its assets at a given period in time. The three principles that govern
the analysis are as follows: (i) the value of liabilities flows from assets, (ii)
liabilities have different seniority, and (iii) there is a random element to the way
asset value evolves over time. (Gapen, et al, 2004)

As recent examples, the CCA methodology has been used by van den End
and Tabbae (2005) on the Dutch banking system; Gray, et al (2008) on the
Chilean banking system; Lewis (2010) in the measurement of insolvency risk
and the effect of the global financial crisis on the Jamaican financial system;
Antunes and Silva (2010) in the assessment of the stability of the Portuguese
banking system; and Budina, et al (2011) in the explanation of the strength of
the Israeli financial system amidst the global financial crisis, as well as by some
researchers such as Gray, et al (2007) in the measurement and management of
sovereign credit risk.

1.1 Sri Lanka — A Brief Overview

Prior to embarking on the analysis, a brief overview of the Sri Lankan
economy could be useful to the reader. The analysis focuses on the period
from the year 2000 to 2010, and by the end of this period Sri Lanka has graduated
from a low income economy to a lower middle income economy with a per
capital GDP of US$2,399. Since early 1980s, the Sri Lankan economy lagged
behind the global economy mainly due to the internal armed conflict. Several
episodes of cessation of hostilities between the warring parties were observed
during 2000s, and the Sri Lankan government forces annihilated the menace of
terrorism in May 2009. Since then, the economy has witnessed a remarkable
recovery with economic growth rates of over 7% recorded continuously in each
quarter, and a GDP growth rate of 8% was witnessed in 2010 with contributions
from all sectors as well as all regions. (This growth momentum continued in the
year 2011 with provisional estimates indicating a growth rate of over 8% for the
year.) The annual average inflation has continued to remain low at single digits
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for a considerable period of time, with improved domestic supplies. The exchange
rate has been largely stable in 2010 and 2011 while the budget deficit and public
debt as a percentage of GDP have been improving continuously since the end
of the conflict. The capital markets improved substantially, with the Colombo
Stock Exchange (CSE) being named one of the best performing stock markets
in the world in 2010. With low and stable interest rates, broad money growth
and credit extended to the private sector by commercial banks, which had slowed
down substantially in 2009, picked up and recorded robust growth in 2010 and
thereafter.

Sri Lanka’s financial sector is regulated by the Central Bank of Sri Lanka
(CBSL), Securities and Exchange Commission (SEC), and Insurance Board of
Sri Lanka (IBSL). The Central Bank regulates and registers licensed commercial
banks (LCBs), licensed specialised banks (LSBs), registered finance companies
(RFCs), and specialised leasing companies (SLCs). According to the Monetary
Law Act, which governs the operations of the Central Bank of Sri Lanka, the
bank has two core objectives, namely, (a) maintaining economic and price stability
and (b) maintaining financial system stability, with a view to encouraging and
promoting the development of the productive resources of Sri Lanka. These
objectives have necessitated the Central Bank to be responsible for the conduct
of monetary policy, micro-prudential as well macro-prudential policy in the country.

2. Elements of Macro-prudential Policy Framework

As explained in the Financial System Stability Report (2010) and the Central
Bank of Sri Lanka Annual Report (2010), the Central Bank conducts macro-
prudential surveillance to identify systemic risks to the financial sector and to
assess its capacity to withstand such threats. This involves the analysis of
macroeconomic and financial market developments and the risk exposures of
banking and other financial institutions. A comprehensive set of aggregate
Financial Soundness Indicators is compiled on a periodic basis to monitor the
health of key financial institutions, while work has also been initiated to develop
a database on corporate sector borrowers to assess their financial strength and
debt repayment capacity, which can be developed into a network analysis of
macro stress testing.
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Figure 1
Banking Soundness Index (2006Q3=100)
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The Banking Soundness Index (BSI, base: 2006Q3=100) published by the
Central Bank of Sri Lanka indicates that the soundness of the banking sector
has been stable and sound over the medium term. The BSI is based on selected
financial soundness indicators representing capital, asset quality, profitability,
liquidity and sensitivity to market risk. The financial indicators are weighted
based on the market share of each bank. The Central Bank conducts regular
stress tests on banking institutions and the banking sector to assess their capacity
to cope with extreme but plausible shocks and these also indicate that currently
the banking sector is resilient to withstand shocks.

3. Macro-Prudential Policy Objectives, Instruments and Intervention

As explained earlier, the prime objective of macro-prudential policy is to
limit the systemic risk addressing risks arising within and amplified by the financial
system. In recent years, the possible need for the implementation of macro-
prudential policies in Sri Lanka can be discussed at least in relation to three
instances. First, with global easing of monetary conditions due to persistent
economic and financial crisis, and resultant foreign capital movements, excess
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liquidity in domestic money markets in the Asian economies increased rapidly.
Sri Lanka was also no exception to this trend in 2010 and early 2011. Excess
liquidity conditions can result in excessive credit growth, and monetary policy
needs to be tightened in order to avoid the adverse effects of high excess liquidity.
However, if only few banks hold excess liquidity, then monetary policy tightening
itself may affect the entire banking system adversely, and implementing macro-
prudential policies such as imposing higher reserve requirement only on banks
which hold excess liquidity may be a policy option that could have been considered
by the Central Bank of Sri Lanka. The second such example relates to the high
growth of credit extended to the private sector by commercial banks. Again,
conventional monetary policy toolkit advocates tightening of monetary policy,
but if the excessive credit is created by a few banks, the Central Bank of Sri
Lanka could consider using macro-prudential policies to address credit creation
by these banks while ensuring that overall credit growth is at desirable levels.
The third instance is the recent rapid increase in credit granted in pawning of
gold jewellery. Although commercial banks consider pawning as low risk credit,
the future riskiness depends on gold price movements in the international market,
and pawning activity may need to be streamlined by using macro-prudential
policies to ensure continuous soundness of the banking system.

The Central Bank of Sri Lanka uses a mix of policy instruments to achieve
its objectives. In terms of banking soundness, recent examples of policy tools
include, requiring licensed banks to increase their capital on a staggered basis
to support the growth momentum of the economy and to have enough buffers
to mitigate risks, imposing general provision on performing and selected categories
of loans and advances to mitigate credit risk in addition to specific provision
requirements, imposing limits on bank exposure to stock market activities by
placing limits on margin trading and issue of guarantees for IPOs to promote
the safety and soundness of the banking system, and requiring banks to adopt
appropriate risk management standards to mitigate risks arising from possible
volatility and price bubbles of assets. In addition, the recent monetary policy
decision (February 2011) to raise the policy interest rates and to limit bank-wise
year-on-year credit growth to a range of 18-23%, can be seen as a mix of
policy tools in ensuring monetary stability, external sector stability as well as the
stability of the financial system.
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4. Methodology: Framework for Assessing Systemic Risk of Major
Financial Institutions®

4.1 Theoretical Concept

The Contingent Claims Approach 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:

V,=F, + E, (1)

The value of the firm’s debt obligation is also known as the default barrier,
DB. The probability of default (V,,, < F,,, or DB) exist as long as it is greater
than zero. This implies that at time t+1, the market value of assets, B,, is lower
than the yield to maturity of the debt, Fe??. In this simplified firm structure,
the risk is a function of the leverage ratio, LR = Fe”/B,, the volatility of the
rate of return of the firm’s assets, o,, 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 loan®. The value of the put option, P,, on the market
value of the firm assets, B,, 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:

B+ P,= Fe'” 2)

In applying the Black-Scholes and Merton model, the value of the put can
be written as:

P,= -N(d)) B,+ Fe™" N(-d,) 3)

2. Section 4 was compiled by the Team Leader for the collaborative Project, Mr. Eufrocinio
M. Bernabe Jr.

3. 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 P, is the current value of the put, N(.) is the cumulative standard normal
distribution, i is the expected return on the assets, and @, is the standard deviation
of the rate of return of the firm’s assets.

B 1 5 E 1 -
In(5) + (u+56%)T _ In(g5n)+ (u+30°)T
G'L.\."F O'u\"l? (4)

1
d, = dy —oNT ®)

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, (V,,, < F,,, or DB) is as follows:

Vo,. &
. N 2y (u-Ty
Probability of default = N( — —2E—— 2~

opVT

) (6)

Using equation (5), the expected return on assets, |, can be computed as
follows:
[”As'iﬂ- Va,(trn) ]
p=max[——————,1
Vaesn) (7
where r, is the one year Treasury Bill rate and 7, 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, E,, 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:

E = V,N(d)) - Fe'" N(d,) ®)
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4.2 Estimating Financial Institution Risk Using the Contingent Claims
Approach

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
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™?) is
determined as a function of the short-term debt and long-term liabilities of the
firm. (Crouhy, 2001)

Figure 2
Probability Distribution of Asset Value and the Default Barrier
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According to the Vasicek and Kealhofer empirical model,* 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

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

5. Data

The choice of commercial banks for the current analysis is performed as
follows: Of the 22 commercial banks in Sri Lanka as at end 2010, 11 banks are
locally incorporated while 11 banks are branches of foreign commercial banks.
Within the domestic banks, Bank of Ceylon and People’s Bank are owned by
the government. Since a crucial piece of information for the CCA methodology
is derived from the share market information on individual banks, it is essential
that the commercial banks chosen are listed in the domestic stock market. This
criterion reduced the choice to the nine private banks, out of which the five
private commercial banks listed in the Colombo Stock Exchange (CSE) before
2000 were selected for the analysis.

Figure 3
The Choice of Commercial Banks for the Analysis
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5.1 Micro Level Data
While information on outstanding shares of stock and their market price

pertaining to the selected commercial banks are utilised to compute the market
value of capitalisation of commercial banks, from their balance sheets, information
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on their borrowings is obtained. Although the general method in this research
project treats short-term and long-term debt differently in the analysis, due to
the absence of a readily available breakdown of short-term and long-term debt
of commercial banks, total borrowings are used instead. Data from the stock
market are available daily, while the balance sheet data are available monthly,
but in line with the availability of most macroeconomic data series as discussed
below, quarterly data are used in computing default probabilities as well.

The process of calculating default probabilities is summarised in Figure 4
below.

Figure 4
The Process of Calculating Default Probabilities

Market Total
Capitalisation Borrowings by
of Bank Bank
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Figure 5
Summary Statistics for Default Probabilities
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The summary statistics for default probabilities of the Sri Lankan banking
sector obtained using the process discussed above are given in Figure 5. The
statistics show that default probabilities have always been in the lower 50% of
the probability spectrum, reporting default probabilities close to zero in most
quarters. Both the mean and median default probabilities lie in the range of 11-
16%, thus displaying a strong leftward skewness in the distribution.

5.2 Macroeconomic Data

Several indicators of domestic macro and micro financial conditions are
used for the analysis, and these include Gross Domestic Product (GDP), Colombo
Consumers’ Price index (CCPI, spliced), All Share Price Index (ASPI) of the
Colombo Stock Exchange (CSE), total liabilities to total assets (leverage) ratio
of the commercial banking system (LIAASSRT), total capital of the commercial
banking system (TOTCAP), total deposits of the commercial banking system
(TOTDEP) and non-performing loans of the commercial banking system (NPL).
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Figure 6
Macroeconomic Data - Levels
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Figure 6
Non-performing Loans (Level and Ratio)
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Log levels of all series are tested for unit root using Augmented Dickey
Fuller (ADF) test after adjusting for seasonal factors. However, except for the
liabilities to assets ratio (LIAASSRT), all other series are non-stationary at log
levels. The stationarity of non- performing loans are tested both on log levels
(LNPL) as well as on the non-performing loan ratio of the commercial banking
system (NPLRT). While LNPL is found to be I(1), NPLRT is non-stationary
at both the level and the fist difference. The details of the unit root tests are
given in Table 1.

185



Table 1
Unit Root Tests

Exogenous Lag Length  Level Exogenous Lag Length 1st Difference
LIAASSRT Constant 1 -3.1744 Constant
(0.0287)
LTOTCAP Constant 0 1.0555 Constant 0 -3.6344
(0.9965) (0.0091)
LTOTDEP Constant 2 1.8734 Constant 1 -5.2446
(0.9997) (0.0001)
LASPI Constant 0 -0.1067 Constant 0 -6.2234
-0.9421 (0.0000)
LCCPI Constant 1 -0.3249 Constant 0 -4.5454
(0.9124) (0.0007)
LGDP Constant 5 0.9927 Constant 4 -3.1325
-0.9957 (0.0325)
LNPL Constant 0 -1.0946 Constant 0 -4.6428
(0.7095) (0.0005)
NPLRT Constant 5 -2.3975 Constant 4 -2.0059
(0.1492) (0.2832)

Augmented Dickey-Fuller test statistic (Prob Value).
Automatic Lag Length Selection based on SIC, Max Lags=9.

The GDP series in Sri Lanka displays a quarterly pattern, which cannot be
corrected through seasonal adjustment, and this pattern is aggravated when first
differences are used, distorting results. To address this issue, as well as to ensure
that the results are easily interpretable, year-on-year changes (D4) of non-
stationary variables are used instead of quarter-on-quarter changes. Year-on-
year changes used for the analysis are displayed in Figure 7.
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Figure 7
Year-on-year Growth Rates
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Table 2
Summary Statistics

LIAASSRT D4LTOTCAP D4LNPL D4LTOTDEP D4LASPI D4LCCPI D4LGDP

Mean 78.6400 10.5657 -0.4590 10.8709 23.7593  10.0950  5.0196
Median 78.7680 14.2060 -0.8024 12.0898 26.1666 10.2231  5.9708
Maximum 81.1282 38.7536 44.3243 20.8668 86.7577 24.8701  8.2352
Minimum 73.8466 -33.2700  -45.5648 -2.5490 -52.5095  0.7474  -3.9662
Std. Dev. 1.3298 18.2848 21.1643 5.5875 33.3325 52654  2.8997
Skewness -1.2112 -0.8149 0.1889 -0.5016 -0.1422  0.7382  -1.6417
Kurtosis 5.7123 3.1898 2.6313 2.8122 2.7121 3.6466  5.2917
Jarque-Bera ~ 22.0466 4.4874 0.4644 1.7362 0.2729 4.3300 26.7216
Probability 0.0000 0.1061 0.7928 0.4197 0.8724 0.1148  0.0000
Sum 3145.60 422.63 -18.36 434.84 950.37 403.80  200.78

Sum Sq. dev.  68.9685 13038.95  17469.25 1217.60 43331.19 1081.26  327.92

Observations 40 40 40 40 40 40 40

The summary statistics for the final transformed series used in the analysis
are given in Table 2.While liabilities to assets ratio has been on average around
79% in Sri Lanka during 2000-2010, year-on-year growth of both capital and
deposits have been slightly below 11%, on average. Non-performing loans of
commercial banks have been declining on average by around 0.5% year-on-
year. The ASPI has shown a significant improvement of over 23% year-on-
year, which could be due to the remarkable recovery of the stock market
following the end of the civil conflict in Sri Lanka in 2009. This is confirmed
by the high standard deviation recorded for ASPI. Sri Lanka’s year-on-year
inflation has been around 10% on average, while GDP growth has been around
5% on average, based on the statistics presented in the Table.

6. Empirical Results: Assessment of Systemic Risk in Sri Lanka
6.1 Vector Auto Regression (VAR) Analysis

To analyse the effect of macroeconomic disturbances on the probability of
default on the Sri Lankan banking system, a panel Vector Autoregression (Panel
VAR) model is utilised. In addition to the variables discussed above, a constant

and dummy variable that represents the period after the end of the internal
conflict (PEACE, 2009Q3 onwards=1) is also included. Due to the short time
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series used, the Panel VAR is conducted with only one lag, although the lag
order selection criteria indicate that more lags may be necessary to strengthen
the results. (See Table 3)

Table 3
Possible Need for More Lags

VAR Lag Order Selection Criteria
Endogenous variables: DEFPROB LIAASSRT D4LTOTCAP D4LNPL
DALTOTDEP D4LASPI D4LCCPI D4LGDP

Exogenous variables: C PEACE
Sample: 2000Q1 2015Q4

Included observations: 185

Lag LogL LR FPE AIC sc HQ

0 -4557.70 NA 4.11et+11 49.45 49.72 49.56
1 -3771.88 1486.69 1.68e+08 41.64 43.03 4221
2 -3453.24 575.2 10756611 38.89 41.40 39.90
3 -3025.72 734.87% 213448 3* 34.96% 38.58% 36.43%

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Irrespective of the shorter than statistically recommended lag length used,
the estimated panel VAR satisfies the stability conditions as shown by Figure
8.
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Figure 8
Stability of the Panel VAR
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The results of the panel VAR estimates are given in Annexure I.
6.2 Assessment of Systemic Risk

Having estimated a panel VAR model for the economy, a stress test is
carried out to assess the systemic risk. To be comparable with the other country
studies included in this Volume, the ordering of the endogenous variables are as
follows: (1) DEFPROB; (2) LIAASSRT; (3) DALTOTCAP; (4) D4LNPL; (5)
D4LTOTDEP; (6) D4LASPI; (7) D4LCCPI; and (8) D4LGDP.

6.2.1 A Bank-run Shock
First, a bank-run shock is imposed on the estimated system. This shock

aims to assess whether the banking system could withstand a sudden withdrawal
of bank deposits.
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Figure 9
Effect of a Bank-run Shock

Response to User Specified Innovations + 2 S.E.

Response of DEFPROB to Shock1
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Figure 9 displays the effect of a 10% sudden decline in bank deposits (a
run on the banking system) on the probability of default of the banking system.
Accordingly, the default probability increases for two quarters following the bank-
run shock by around 4-5% each quarter, before it declines thereafter. The forecast
error bands are significantly wide, and the reasons for this will be discussed
later.

6.2.2 A Financial Stability Shock

The second shock imposed on the estimated system of equations is a financial
stability shock. Figure 10 refers to the response of default probability of the
banking system to a 10% increase in non-performing loans. Default probability
increases by around 0.5% in the ensuing quarter and the effect of the shock
disappears by the 6" quarter following the shock. This effect is considerably
smaller than the effect of the bank-run shock discussed above. Similar to the
effect of the bank-run shock, for the financial stability shock also, the error
margins are substantial.
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Figure 10
Effect of a Financial Stability Shock

Response to User Specified Innovations + 2 S.E.

Response of DEFPROB to Shock1
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6.2.3 Macroeconomic Shocks

While the bank-run shock and the financial stability shock refer to the
disturbances that could arise within the banking system itself due to issues in
the financial system, the estimated Panel VAR can also be used to assess the
impact of macroeconomic shocks on the financial system. Figures 11 and 12
display the impact of a 10% decline of GDP growth and a 10% increase in
inflation on the default probability of banks. While the shock to GDP growth
affects the default probability counter-intuitively, and may need further
investigation, it is beyond the purview of this analysis. High inflation raises default
probability of banks, as shown by Figure 12.

192



Figure 11
Effect of an Adverse GDP Shock

Response to User Specified Innovations + 2 S.E.
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Figure 12
Effect of an Adverse Inflation Shock

Response to User Specified Innovations + 2 S.E.
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7. Concluding Remarks

The impulse responses presented above with regard to shocks to financial
market provide some evidence that the Sri Lankan banking system is sufficiently
strong to withstand bank-run shocks and financial stability shocks. However, it
must be noted that the default probabilities were obtained using only 5 commercial
banks out of the 22 commercial banks that were operative in Sri Lanka at end
2010. The large error bands observed in impulse responses could be due to the
fact that there has been a low correlation between the default probabilities of
individual banks in the study.

Figure 13
Banking Soundness Index (BSI, 2006Q3=100) and Asset Weighted
default Probabilities (AWDP)
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As shown in Figure 13, while the Asset Weighted Default Probabilities
(AWDP) of the 5 banks selected appear to be largely in line with the Banking
Soundness Index (BSI, Base: 2006Q3=100) computed by the Central Bank of
Sri Lanka, for completeness, the study needs to be extended by including state
banks, foreign banks, and more recently established banks to capture the banking
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sector as a whole. In addition a higher frequency data series (monthly instead
of quarterly) could improve the results further. As it is, the framework adopted
in this analysis does not warrant including state banks and foreign banks, it
provides a useful analytical tool to assess banking sector vulnerabilities along
with other methods of analysis used by the Central Bank of Sri Lanka. Other
candidate variables that can be included in the analysis are foreign debt of
commercial banks, the exchange rate and the interest rate.

The recommendations of the Financial Policy Committee at the Bank of
England, as explained by Kohn (2011), are also applicable to Sri Lanka and
other countries in the Asian region: “Our recommendations have fallen into one
of two broad categories. One category encompasses acquiring information for
ourselves and for the public that we believe is necessary ... to monitor and take
actions to contain risks to financial stability. The second category has been a
series of recommendations to build additional resilience into the banking system
without impairing its willingness and ability to perform key intermediary functions,
and in particular to supply credit to households and small and medium-sized
enterprises.”

The methodology provided here can be used to stress test the financial
sector against the robust growth of credit currently experienced in Sri Lanka.
Specific uses of the methodology can be for the analysis of increased pawning
activities against international gold prices, assessing the effect of excess liquidity
conditions in the money market, assessing the impact of exchange rate fluctuations
on the stability of the banking system in the face of increased financial openness
in Sri Lanka, and providing a framework for dynamic provisioning for the banking
sector. Continuous efforts to strengthen alternative approaches to stress testing
as highlighted by a recent IMF working paper (Schmieder, et al, 2012) are essential
in the face of challenges posed by a rapidly evolving financial sector.
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Appendix 1

Vector Autoregression Estimates

Sample (adjusted): 2001Q2 2010Q4
Included observations: 195 after adjustments
Standard errors in ( ) & t-statistics in [ ]

DEFPROB  LIAASSRT D4LTOTCAP DA4LNPL DALTOTDEP D4LASPI DA4LCCPI DALGDP

DEFPROB(-1) 0.7344 -0.0069 0.0896 0.0261 0.0085 0.1326 -0.01720 0.0089
(0.0483) (0.0042) (0.0303) (0.0413) (0.0105) (0.0841) (0.0140) (0.0052)
[152051]  [-1.6517] [ 2.9609] [ 0.6325] [ 0.8140] [ 1.5767] [-1.2296] [ 1.6873]

LIAASSRT(-1) 1.2545 0.2438 1.4577 1.0079 0.4932 1.5997 -0.0662 0.3787
(0.7015) (0.0606) (0.4397) (0.6000) (0.1519) (1.2212) (0.2032) (0.0763)
[ 1.7882] [ 4.0203] [3.3153] [ 1.6808] [ 3.2469] [ 1.3099] [-0.3258] [ 4.9636]

DALTOTCAP(-1) -0.1507 0.0138 0.5430 0.2369 -0.0881 -0.1339 -0.0454 0.0378
(0.1166) (0.0101) (0.0731) (0.0997) (0.0253) (0.2030) (0.0338) (0.0127)
[-1.2918] [-1.3722] [7.4275] [23761] [-3.4866] [-0.6596] [-1.3455] [2.9802]

DALNPL(-1) 0.1202 -0.0024 0.0218 0.5262 0.0019 -0.4552 0.0243 0.0104
(0.0517) (0.0045) (0.0324) (0.0442) (0.0112) (0.0900) (0.0150) (0.0056)
[2.3258] [-0.5463] [0.6600]  [11.9113]  [0.1688] [-5.0603] [ 1.6255] [ 1.8533]

DALTOTDEP(-1) -0.3835 0.1051 0.6097 -0.3825 0.9169 1.4342 -0.0438 0.0074
(0.3092) (0.0267) (0.1938) (0.2644) (0.0670) (0.5383) (0.0896) (0.0336)
[-1.2402] [3.9316] [3.1455] [-1.4468]  [13.6933]  [2.6643] [-0.4890] [0.2201]

DALASPI(-1) 0.1972 -0.0088 0.1501 -0.2623 0.0208 0.2966 0.0388 0.0283
(0.0402) (0.0035) (0.0252) (0.0344) (0.0087) (0.0700) (0.0116) (0.0044)
[ 4.9047] [-2.5223] [5.9582] [-7.6319] [2.3851] [4.2392] [3.3330] [ 6.4673]

DALCCPI(-1) 0.2952 -0.0248 -0.0954 0.8207 -0.0906 -1.7897 0.8639 0.0044
(0.2018) (0.0174) (0.1265) (0.1725) (0.0437) (0.3512) (0.0584) (0.0219)
[ 1.4632] [-1.4196] [-0.7545] [4.7584] [-2.0730] [-5.0956]  [14.7848]  [0.2023]

DALGDP(-1) 0.6716 0.0382 0.0384 0.5056 0.1501 -3.7825 0.4674 04732
(0.5310) (0.0459) (0.3328) (0.4539) (0.1150) (0.9243) (0.1538) (0.0577)
[ 1.2649] [0.8329] [0.1154] [ 1.1140] [ 1.3059] [-4.0922] [3.0394] [ 8.1946]

[¢ 97.8370 58.8902  -1183824  -84.2244 -36.8954 -90.6255 4.7406 -28.3407
(53.9346) (4.6616) (33.8050)  (46.1062)  (11.6787)  (93.8903)  (15.6195) (5.8654)
[-1.8140]  [12.6332]  [-3.5019] [-1.8268] [-3.1592] [-0.9652] [0.3035] [-4.8318]

PEACE -11.2148 0.7081 -4.8648 3.5684 -0.0357 24.0820 -1.7756 03375
(2.9381) (0.2539) (1.8415) (2.5116) (0.6362) (5.1147) (0.8509) (0.3195)
[-3.8170] [ 2.7883] [-2.6417) [ 1.4207] [-0.0560] [ 4.7084] [-2.0868] [ 1.0563]
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R-squared 0.6675 0.4816 0.8922 0.8666 0.8614 0.7713 0.7544 0.8826
Adj. R-squared 0.6513 0.4564 0.8870 0.8601 0.8546 0.7602 0.7424 0.8769
Sum sq. resids 15753.71 117.68 6188.84 11512.43 738.64 47740.78 1321.24 186.31
S.E. equation 9.2280 0.7976 5.7839 7.8886 1.9982 16.0642 2.6724 1.0035
F-statistic 41.26 19.10 170.13 133.58 127.72 69.33 63.13 154.56
Log likelihood -704.90 -227.45 -613.80 -674.32 -406.54 -813.00 -463.24 -272.25
Akaike AIC 7.3323 2.4354 6.3979 7.0186 42723 8.4410 4.8538 2.8949
Schwarz SC 7.5001 2.6033 6.5658 7.1865 4.4401 8.6088 5.0216 3.0627
Mean dependent 16.1849 78.7630 11.5646 -0.8211 11.1830 24.7653 10.0356 5.1016
S.D. dependent 15.6265 1.0817 17.2029 21.0942 5.2407 32.8038 5.2655 2.8604
Determinant resid covariance (dof

adj.) 1.92E+08

Determinant resid covariance 1.26E+08

Log likelihood -4032.04

Akaike information criterion 42.1748

Schwarz criterion 43.5176
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Chapter 9
A MACRO-PRUDENTIAL ASSESSMENT FOR CHINESE TAIPEI

By
Fu-Ying Huang'

1. Introduction

Over the past few years, the world economy faced unprecedented challenges.
Governments all over the world adopted aggressive expansionary monetary and
fiscal policies to deal with the worst economic recession since the 1930s. These
decisive actions resulted in positive effects. Apparently, global financial stability
has improved in the post-crisis era, but was threatened again this year by the
additional pressures resulting from the Eurozone debt crisis. Meanwhile, the
commonly called “two-speed recovery” - modest in advanced economies and
robust in emerging market economies - has posed different policy challenges
for the affected countries.

The 2008-2009 crisis has shown that globalisation works to the benefit of
all during good times, but interconnected and cross-border flows can act to
compound problems during stressful times. IMF (2011) noted that the emerging
market economies are facing new challenges associated with strong domestic
demand, rapid credit growth, and large capital inflows. This is putting pressure
on some financial markets, contributing to higher leverage, potential asset price
bubbles, and inflationary pressures. Policymakers of emerging market economies
will have to pay increasing attention to contain the build-up of macro-financial
risks, so as to avoid future problems that could inhibit their growth and damage
financial stability. This will entail a tighter macroeconomic policy stance, and,
when needed, the use of macro-prudential toolkits to ensure financial stability.
That is to say, macro-prudential policies also need to account for cross-border
dimensions in their crisis management and prevention efforts, especially for the
policies of the emerging economies under the globalisation environments.

1. Assistant Director General, Economic Research Department, Central Bank, Chinese Taipei
(CBC). This article represents the author’s personal opinions and does not necessarily
reflect the views of the CBC or The SEACEN Centre.
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This paper consists of six sections. Section 2 explains the objectives and
instruments of macro-prudential policy. Section 3 introduces the central banks’
role in financial stability, including the dual role in monetary and financial stability,
and the necessity of a mandate of financial stability. Chinese Taipei’s economic
and financial soundness indicators and its macro-prudential policy practices as
well as policy effectiveness and recommendations will be analysed in Sections
4 and 5, respectively. Section 6 is concluding remarks.

2. Objectives and Instruments of Macro-prudential Policy

In the wake of the latest crisis, the term “macro-prudential” has become
a true buzzword (but it may not always be clear what the term exactly stands
for. Its meaning remains elusive), and increasingly common in discussions on
possible changes to regulatory and supervisory frameworks. Today, it is widely
recognised that traditional thinking about ensuring the safety and soundness of
individual financial institution as a means of guaranteeing the stability of the
whole financial system is no longer perceived as practical. Associated with the
realisation of the limited scope of monetary and fiscal policy in securing financial
stability, BIS has advocated the use of macro-prudential policy as a means of
safeguarding economies against the accumulation of financial imbalances, and
has proposed a number of financial reforms at international levels, such as Basel
III new regulations and tools to mitigate procyclical and high leverage problems.
Nevertheless, the development and implementation of macro-prudential
frameworks is still at an early stage. BIS (2011a) noted the identification of
systemic risk is a nascent field, and no common paradigms as yet exist. Newly
introduced tools will need to be tried out in different circumstances and their
performance evaluated against expectations. Importantly, many jurisdictions still
lack specific institutional arrangements for the conduct of macro-prudential policy
and those that have recently introduced them will need to gather experience.

2.1 Objectives

Macro-prudential policies aim to improve the resilience and soundness of
the financial sector as a whole. That is to say, macro-prudential policies are
defined as the use of prudential tools with an explicit objective of promoting the
financial system as a whole, not necessarily of the individual sectors within it.
Thus, macro-prudential policies are defined by its aim (limiting system-wide
financial risks), the scope of analysis (the financial system as a whole and its
interaction with the real economy), a set of powers and instruments and their
governance (prudential tools and those specifically assigned to macro-prudential
authorities) (Caruana, 2011a).
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There are two objectives for macro-prudential policies:
e One is to mitigate the financial cycle or procyclicality over time; and

e The other is to make the financial system more resilient, given the cycle by
moderating systemic risk caused by inter-linkages between the common
exposures of all financial institutions at a certain point of time.

2.2 Instruments of Macro-prudential Policy

The latest global financial crisis intensified the official sector’s interest in
strengthening the current macro-prudential policy arrangements. BIS (2011a)
summarised the collective efforts by FSB, IMF and BIS to develop fully-fledged
macro-prudential policy frameworks, including tools to mitigate the impact of
excess capital flows, in order to deal with systemic risks in financial sector in
a comprehensive manner and on an ongoing basis. They define macro-prudential
policy as policy that uses primarily prudential tools to limit systemic or system-
wide financial risk, thereby limiting the incidence of disruptions in the provision
of key financial services that have serious consequences for the real economy.
BIS (2010) indicated that many policy functions - including monetary, fiscal and
exchange rate policy - can, and often do, promote financial stability in one way
or another. But only instruments operated with the explicit primary objective of
promoting the stability of the financial system as a whole, and which have the
most direct and reliable impact on financial stability, should be thought of as
macro-prudential instruments. In this context, macro-prudential instruments also
include those used by the micro-prudential policy, monetary policy and fiscal
policy related to the area of financial stability. For example, we can easily
recognise those instruments from many countries’ bail-out measures during the
latest financial crisis, such as policy rate cuts, quantitative and credit easing
measures.

Macro-prudential policy complements but cannot substitute for the micro-
prudential policy and public policy that have an impact on financial stability (such
as monetary policy and fiscal policy). In fact, macro-prudential policies aim to
address two dimensions of system-wide risks: time dimension and cross-sectional
dimension. The key issue in the time dimension is to mitigate the impacts of
financial procyclicality, while that in the cross-sectional dimension is to reduce
systemic risk concentration, in particular the longstanding “too-big-to-fail” or
“too-interconnected-to-fail” problems.

Generally speaking, macro-prudential policy tools are proposed both at
international and national levels. For example, in terms of the time dimension,

203



Basel III countercyclical capital buffer (0-2.5%) and capital conservation (2.5%)
applied to common equity Tier 1 on a risk-weighted assets basis, leverage ratio
on a non-risk weighted basis, margins and haircuts on securities as collateral,
and expected loss provision are those of international levels. For tools at national
levels, they comprise loan-to-value (LTV) ratio, debt-to-income ratio, loan-to-
income ratio, criteria for loans’ eligibility, and specific liquidity requirements. Of
these, loan-to-value ratios can improve the resilience of the financial system and
also serve as an automatic stabiliser for the system.

In terms of the cross-sectional dimension, policy should focus on systemically
important financial institutions (SIFIs). Better resolution regimes for dealing with
failing financial institutions could reduce the need for reliance on ex ante buffers
such as capital. The Financial Stability Board (FSB) revealed its “policy measures
to address systemically important financial institutions” on November 4, 2011.
The Basel Committee on Banking Supervision also noted 29 banks currently
qualify as global systemically important banks (G-SIBs). The assessment
methodology for G-SIBs is built on indicator-based approach and comprises five
broad categories: size, interconnectedness, lack of readily available substitutes
or financial institution infrastructure, global (cross-jurisdictional) activity, and
complexity. The additional loss absorbency requirements include a 1% to 2.5%
Common Equity Tier 1 (CET1) depending on a bank’s systemic importance with
an empty bucket of 3.5% CET1 as a means of discouraging banks from becoming
even more systemically important. The higher loss absorbency requirements will
be introduced in parallel with capital conservation and countercyclical buffers,
i.e., between 1 January 2016 and year end 2018, before becoming fully effective
on 1 January 2019.

As for tools of the national levels related to the cross-sectional dimension,
the national experiences remain limited. For the time being, some advanced
countries, such as the United Kingdom, Germany, and the United States, have
enacted the resolution regimes to deal with SIFIs or TBTF (Too Big to Fail)
problems at national levels. Alternatively, surcharges on capital requirements
that vary with the systemic risk they create could be applied to SIFIs. In addition
to increasing capital buffers to nearly double the level of Basel III, the Swiss
proposal makes the surcharge sensitive to systemic risk, calculated as a function
of the balance sheet size and the market share of the institutions.
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3. Central Bank’s Role in Financial Stability and Macro-prudential
Policy

Traditionally, it allowed the objectives of price stability and financial stability
to be pursued through separate tools - monetary policy for the former and micro-
prudential policy for the latter. However, the lessons learned from the 2008-
2009 financial crisis have shown that it is no longer tenable for the two sets of
policies to operate largely independently of each other.

Figure 1
Emergence of Macro-prudential Policy
To Close Gap between Monetary Policy and Micro-prudential Policy

Monetary Policy

(price stability) Monetary Policy

before

Macroprudential Policy

temic stabilit
Loophole for systemic risks <:| (systemic stability)

Microprudential Policy

(soundness of individual Microprudential Policy

institutions)

Source: Huang (2011)

The above figure shows there was a significant supervisory loophole between
monetary and financial stability before the crisis. Price stability is the main task
for monetary policy, while the supervision authority traditionally employs the micro-
prudential policy to maintain or strengthen the soundness of individual financial
institutions. The loophole of macroeconomic system risks between the monetary
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and micro-prudential policy has been overlooked for generations. This is also a
critical reason that caused the 2008-2009 global financial crisis. The classic wisdom
that monetary policy or micro-prudential policy can exclusively guarantee financial
stability does not work well any more; people now have recognised that macro-
prudential policy is required to fix the loophole, to manage the systemic risks
and to maintain financial stability as a whole. Judging from the right hand side
of the figure, the central banks and supervisory authorities undoubtedly share
the responsibilities of macro-prudential policy, with the central banks playing a
more prominent role.

3.1 Central Banks’ Dual Role in Monetary Stability and Financial Stability

In the past, financial crises have always triggered important changes in the
governance and practices of central banking. The latest 2008-2009 crisis is not
an exception. It has been proved that price stability cannot guarantee financial
stability. Thus, central banks have to manage to adjust themselves and confront
several new and unprecedented challenges, and devote themselves in an
unprecedented degree to coordinating and cooperating with domestic and
international regulatory authorities. In many economies, including the emerging
economies, the need to develop stronger macro-prudential policies has brought
forth a new assignment for central banks. Having both monetary policy and
financial stability responsibilities under the same roof has proved rather useful.
Eichengreen, et al (2011) argue that there is growing recognition that the
conventional approach to central banking needs to be rethought. The relationship
between price stability and the broader goals of macroeconomic and financial
stability clearly needs to be redefined. They recommend that central banks should
go beyond their traditional emphasis on low inflation to adopt an explicit goal of
financial stability. Macro-prudential tools should be used alongside monetary policy
in pursuit of that objective. The aforementioned recommendation advocates the
new central banking practices that central banks should have a dual role in
monetary stability and financial stability in the post-crisis era.

3.2 Central Banks Preferred as Regulators for Financial Stability

Generally speaking, there are multiple agencies responsible for the economy’s
macro-prudential policy. However, the trend for central banks to be handed
additional power to regulate financial sectors has been increasing welcomed.
Indeed, a central bank is well positioned to take the lead in assessing risks to
system-wide stability. Through its role as monetary authority and lender of last
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resort, a central bank develops a broad knowledge of the financial system and
must constantly maintain a macro-financial perspective. This allows a central
bank to assess whether systemic risks are emerging from interactions among
different parts of the financial system, and to evaluate the potential impact of
financial imbalances on real economic activity. That is to say, combining macro-
prudential policy with monetary policy tasks can lead to synergies and a more
effective conduct of monetary policy (Huang, 2011).

Several arguments have been put forward to justify why central banks are
assuming a prominent role in macro-prudential policy. Sir John Gieve, a former
deputy governor for financial stability of the Bank of England, said that internalising
regulation within central banks would minimise gaps in the regulatory framework.
If there are different institutions, it is difficult to get them to cooperate. Having
them within the same roof will help. Paul Mortimer-Lee, the global head of
market economics at BNP Paribas, also argued that such a structural change
could better help coordinate central banks’ efforts to conduct both monetary
and financial stability policy. He said if monetary policy had been more coordinated
with regulatory policy, then more problems in the banking system might have
been addressed at an earlier stage (centralbanking.com, 2010). The Squam Lake
Report (2010) suggested it is important to separate systemic regulation from
other financial regulation, and central banks should serve as systemic regulators.
Caruana (2010) also argued that there are several reasons for central banks to
be naturally positioned to play a prominent role in macro-prudential policies. The
reasons are as follows:

e They are the only institutions able to provide almost unlimited system-wide
liquidity at very short notice.

e They play an essential role in overseeing and ensuring the resilience of the
payment and settlement infrastructure that is central to the modern financial
system.

e They devote considerable resources to analysing macroeconomic and
financial trends.

Stefan Ingves (BIS, 2011b) also made some good arguments for assigning
the financial stability task to the central bank:

e The monetary policy mechanism will not function properly if financial stability
is threatened.
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e The smooth functioning of the payment system depends on financial stability.

e An important function of a central bank in ensuring financial stability is to
be prepared to act as a lender of last resort.

These interdependencies make it natural and necessary for a central bank
to seek macro-prudential development.

In short, central banks have already played the part of macro-prudential
policymakers. In particular, central banks appear better placed than other
authorities to design and implement regulations that address risks that arise from
systemically important financial institutions. In any case, the complementarities
between monetary policy and financial stability imply that the central bank would
always be one prominent member of any multi-agency council or institutional
arrangements that deals with an economy’s macro-prudential responsibilities.
Central banks are the ultimate guarantors of financial system stability.

3.3 Necessity of Explicit Financial Stability Mandates

In order to run macro-prudential policy smoothly, an adequate macro-
prudential mandate has to be defined. That is to say, whichever authority is set
up to monitor macro-prudential issues, the mandate must be clear at first. In line
with the growing consensus that central banks are preferred as financial stability
regulators, Carney (2009), Kim (2010), and Shirakawa (2010) all suggested that
it is necessary and adequate for central banks to have explicit mandates to
promote financial stability. Moreover, according to its published report, BIS
working group on financial stability governance also called for explicit and clear
mandate for central banks to maintain financial stability (BIS, 2011c). They said
that an explicit financial stability mandate will reduce the risk of boundary disputes
and provide central banks with sufficient clout to respond to systemic risks.
Should the central banks have explicit mandate both on monetary stability and
financial stability, they can endeavor themselves to implement the monetary policy
and financial stability policy, thereby ensuring the stability of price, finance and
real economy. There are a couple of cases that have successfully amended
their laws to have a new explicit financial stability mandate for central banks,
such as the United Kingdom, Malaysia and Australia. Some countries, such as
Korea and Sweden, have submitted similar amendment proposals to their congress
or parliament.
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Furthermore, should central banks have explicit financial stability mandates,
the clear roadmap defining the financial stability responsibilities of central banks
would reduce the risk of a mismatch between what the public expect and what
the central bank can deliver. Even though it is difficult to define and execute
financial stability concepts, it is important to have proper governance arrangements
for a central bank to have an explicit mandate. Again, unless there is an explicit
mandate in place, central bank will not be able to make difficult decisions. Without
ex-ante clarity, decision makers may be caught between the rock of being held
to account after the events for actions not taken, and the hard place of being
criticised for seemingly unnecessary or costly actions when instability fails to
materialise.

As a small and highly open economy, Chinese Taipei recognises that
unfettered financial liberalisation and unbridled international capital flows can
put financial stability at risk. While many economies are busy debating which
of the many government agencies should be responsible for monitoring systemic
risks and financial stability, there is no ambiguity in Chinese Taipei. Promoting
financial stability and maintaining price stability are two of the four operational
objectives set out for the central bank in Chinese Taipei’s Central Bank Act.
Articles 19 to 31 and 33 to 35 of the Act go as far as listing a variety of policy
instruments that can be used to achieve those objectives, including targeted
prudential regulations.

4. Chinese Taipei’s Economic and Financial Soundness Indicators

This section will give a clearer picture of the economic and financial
soundness indicators in Chinese Taipei. Notwithstanding the fact that global
recovery remains uneven, Chinese Taipei’s economic and financial conditions
have been quite sound and stable (see Figures 2 to 6 and Figure 7). Chinese
Taipei’s economic growth rate peaked at 10.88 % in 2010, as compared with
a negative growth of -1.93% in the previous year, while inflation (both CPI and
core CPI annual rates) remained low and stable.

On the other hand, most of the main financial soundness indicators have
performed well. For example, in terms of ROA and ROE, the profitability of
domestic banks has increased steadily in recent years. Asset quality remained
satisfactory as the non-performing loans ratio decreased to 0.61% at the end
of 2010, while at the same period banks’ provision coverage ratio culminated to
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157.32%. The latter implies that banks’ provision for loans and investment
portfolios were sufficient to cover potential losses. In recent years, the average
capital adequacy ratio for domestic banks as a whole was well above the
minimum regulatory requirement of 8%, indicating that capital adequacy for
domestic banks remained satisfactory. As for the household sector, its borrowing
to GDP ratio averaged at about 82%, but the borrowing service and principal
payments to gross disposable income ratio declined significantly from 46.97%
in 2005 to 36.12% in 2010. In sum, the steady soundness of financial and
household sectors will contribute to the stability of financial system as a whole,
as well as the economic stability, even though Chinese Taipei’s land price index
has been picking up gradually in recent years.

Figure 2
GDP and CPI Growth Rates
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Figure 3
Banks’ ROA and ROE
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Figure 4

Banks’ NPL and Provision Coverage Ratios
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Figure 5
Risk-weighted Capital Ratios
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Figure 6
Household Borrowings to GDP and Borrowing Service
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Figure 7

Economic and Financial Soundness Indicators in Chinese Taipei

Unit: %

2005 | 2006 | 2007 | 2008 | 2009 | 2010
GDP growth rate 470 | 544 | 598 | 073 | -193 | 10.88
CPI growth rate 231 0.60 1.80 3.53 -0.87 0.96
Core CPI growth rate 0.66 0.52 1.35 3.08 -0.14 0.44
Banks’ "
anks - retum om0 | 006 | 028 | 012 | 028 | 057
(ROA)
Banks’ it
anis reumon equity |y op 1 goa | 432 | 186 | 452 | 9.08
(ROE)
Banks™  non-performing | )\ | 515 | i3 | 154 | 115 | o6l
loans to total loans
Banks’ provisi
ANKS  PIOVISION COVEIAEE | 50 06 | 6226 | 6407 | 6948 | 9035 | 157.32
ratio
Regul ital to risk-
cguiatory capital to iS5 1 1087 | 1080 | 1104 | 11.83 | 1196
weighted assets
Tier 1 capital to risk-| 000 | g | 850 | 842 | 903 | 917
weighted assets
Househol i
ousehold borrowing 10| o0 5 o317 | 5147 | 8192 | sasa | 8217
GDP
Borrowing service and 46.97 | 44.66 42.09 40.74 | 37.29 | 36.12
principal  payments to
gross disposable income
Land price index 9468 | 9638 | 9892 | 10051 | 10038 | 105.93

Source: Financial Stability Report, May 2011, Central Bank, Chinese Taipei.
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5. Chinese Taipei’s Macro-prudential Policy Practices, Policy
Effectiveness and Recommendations

This section will firstly describe Chinese Taipei’s macro-prudential policy
practices, in particular, Chinese Taipei’s recent macro-prudential tools on the
real estate market, and capital flows management as the large capital inflows
put pressures on the economy and financial stability. Policy effectiveness and
recommendation will be discussed in the rest of this section.

5.1 Chinese Taipei’s Macro-prudential Policy Practices

In response to the global financial crisis and a rapidly changing environment,
Chinese Taipei has adopted various prudential policies to ensure financial stability
and economic growth. The key policies include the following (Financial Inspection
Department, 2011):

5.1.1 Monetary Policy and Capital Flows Management
5.1.1.1 Monetary Policy Instruments

Promoting financial stability is one of the key objectives of the CBC. In
2008 and 2009, the Bank cut the policy rate and adopted various measures to
ensure sufficient market liquidity. A total of 237.5 basis points were slashed on
seven occasions during the crisis cycle. Lower interest rates helped reduce the
funding costs of individuals and enterprises, and encourage private consumption
and investment. In contrast, supported by rapid recovery, the CBC has gradually
removed its monetary easing policy with 5 moderate rate raises (62.5 basis
points) and an increase of long-term NCD issuance to absorb excess liquidity.

Market liquidity measures include: lowering required reserve ratios on banks’
deposits; expanding the scope of repurchase agreement operations?; helping to
strengthen the Small and Medium Enterprises Credit Guarantee Fund to share
banks’ credit risks; requesting banks to switch the frequency of lending rate
reviews from quarterly to monthly to more promptly reflect the Bank’s rate
cuts. In addition, the Bank also urged banks to continue to extend credit to fulfill
their financial intermediary function.

2. Expanding Repo Facility from September 2008: By expanding the scope of eligible
counterparties and collateral, as well as extending the term to a maximum period of 180
days, the CBC provided market access to longer-term liquidity and mitigated systemic
liquidity risk to financial markets.
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5.1.1.2 Liquidity Monitoring Practice

Besides the liquidity management tools of statutory liquidity ratio® and limits
on maturity mismatch®, the CBC has adopted some other measures to monitor
the financial institutions’ liquidity. Beginning January 2010, the CBC established
an ad hoc team, Financial Institution Liquidity Management Team, to manage
liquidity variance among financial institutions, control anomaly and research for
evaluation methods and standards. In parallel, the other ad hoc team, Financial
Monitoring Team, is instituted to communicate with other monitoring authorities,
e.g., Financial Supervisory Commission (FSC), to discuss responses of relevant
policies.

On the other hand, a joint research team, New Basel Capital Accord Joint
Research Task Force, was established in May 2002 to research and develop
best practices to manage liquidity in alignment with international standards. The
task force studies the rules under the new accord and proposes action plans for
promoting compliance by the banking industry. It is hoped that in the process
of promotion, banks will face less obstacles in implementing Basel Accord through
experience sharing and a supervisor-bank collaboration mechanism is established.
In 2009, the aforementioned Joint Research Task Force was reinstated,
continually working together to strengthen the requirements based on Basel II.

5.1.1.3 Macro-prudential Policy on Real-estate Markets

The CBC adopted some important macro-prudential policies to enhance the
risk management for real estate loans in order to maintain the financial stability.
Details will be elaborated in the later section (as shown in Section 5.2).

5.1.1.4 Capital Flow Management

The NT dollar exchange rate is in principle determined by market forces.
Nevertheless, excess volatility and disorderly movements in exchange rates due
to seasonal or irregular factors (such as massive flows of short-term capital)

3. The Bank raised the statutory liquidity ratio from 7% to 10y, effective October 1, 2011.

In order to monitor the mismatch of major sources of funds and major uses of funds, banks
are required to report “Term to Maturity Analysis of NTD Assets/Liabilities” to FSC on
a monthly basis. The CBC downloads all the data from FSC for review. According to the
regulation, the negative funding gap over total NTD assets within one month is not allowed
to exceed the specific values. The specific values are -5% of total NTD assets for commercial
banks; -10% of total NTD assets for industrial banks; and -15% of total NTD assets for
the export-import bank.
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have adverse implications for economic and financial stability. Hence, when the
NT dollar exchange rate becomes more volatile than can be explained by
economic fundamentals, the CBC will step in to maintain an orderly market.

Significant capital flows may weaken the financial systems of emerging
economies, expose them to potential financial instability, and intensify volatility
of foreign exchange rate. To avoid such risks, the CBC adopts some measures
for capital flows management. The details will be described in the later part of
this section (in Section 5.3).

5.1.2 Strengthening Financial Stability Practices
5.1.2.1 Compiling Financial Soundness Indicators Reporting System

Beginning March 2006, the CBC required domestic banks to report financial
data to be used for the compilation of the financial soundness indicators. In fact,
the scope of the CBC'’s financial soundness indicators includes banks, enterprises,
household, real-estate market and financial markets. The CBC publishes the
results of the financial soundness indicators in its Financial Stability Report, in
order to examine and show the current status of financial stability.

5.1.2.2 Issuing Financial Stability Report

Beginning June 2008, the CBC issued the Financial Stability Report to
acknowledge threats, weakness and potential risk to financial stability and continue
monitoring the development of the financial system and macroeconomic factors.
The objective is to reveal the current status of Chinese Taipei’s financial system
so as to contribute to broader discussion, enhance market engagement and raise
awareness of potential risks.

5.1.2.3 Financial System Stress Test

One framework to analyse macro-prudential indicators is that of a financial
system stress test. Rather than attempting to predict a financial crisis, a stress
test involves assessing how exposed the financial system is to certain shocks
and in the process highlighting what, if any, are the key vulnerabilities in the
financial system.
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Since July 2010, the FSC has required domestic banks to undertake micro
stress tests with two scenarios®. The purpose of the test was to raise awareness
of stress tests among domestic banks and improve stress test methods for future
reference, allowing domestic banks to conduct independent yearly stress tests®
in the future. More importantly, the stress test results will be used by the regulator
to require domestic banks to adjust their risk management and strengthen capital
structure where necessary. Meanwhile, the CBC recently has devoted its attention
to the development of a comprehensive and well-organised macro stress test
regime.

5.1.3 Strengthening Financial Infrastructures and Financial
Environment

In the wake of the recent global financial crisis, the government adopted
a blanket deposit insurance regime in October 2008, in order to enhance
depositors’ confidence and stabilise the financial system. The blanket deposit
insurance was initially put in place until the end of 2009. However, the government
extended the expiry date to the end of 2010 in an October 2009 announcement,
on the concerns about the persistence of global economic and financial instability
and extensions of the blanket deposit guarantee schemes adopted by neighbouring
economies, such as Singapore and Hong Kong. As for the financial infrastructure,
the CBC has deployed the RTGS payment system for clearings and settlements,
and reviews and pays close attention to the developments related to payment
system on an ongoing basis.

5.1.4 Strengthening Consumer Protection of Financial Services
5.1.4.1 New Financial Consumer Protection Act
The government enforced a new act aimed to protect the rights of financial

consumers in the post-crisis era, and to secure the financial stability. The new
Financial Consumer Protection Act, which passed the third reading in the

5. One assuming an economic contraction of 1.4%, unemployment of 6.08%, and 10% fall
in housing prices, and the other assuming an economic contraction of 2.73%, unemployment
of 7.39%, and a 20% fall in housing prices.

6. The FSC announced the results of the second-round stress tests with the two scenarios
on an end-2010 basis for domestic banks on September 29, 2011. The stress tests exhibit
domestic banks’ averaged capital ratios for slight and stressful scenario are 11.10% and
9.65%, respectively, both higher than the 8% minimum requirement.
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Legislative Yuan on June 3, 2011, and was effective June 29, 2011, tightens
controls on the financial sector and establishes an arbitration mechanism for
consumer complaints. The law provides protection for consumers who may not
fully understand complicated financial deals by stipulating that banks, investment
funds, insurance companies and securities firms must ensure that financial
products and services are suited to consumers and inform them of all details
and potential risks. The new act will also add an arbitration institution to the
FSC by the end of 2011, for recourse to arbitration where legal claims have not
been resolved within 60 days. The committee with 9 to 25 financial and legal
experts aims to protect individual financial consumers, who often have little
resource against the large companies.

5.1.4.2 Implementing Know-Your-Customer Policies

The FSC stresses the importance of banks’ know-your-customer policies,
through monitoring and enforcing banks to carry out bank account management,
rejecting virtual accounts and fraud.

5.1.4.3 Promote and Strengthen Financial Education

Enhancing financial literacy helps consumers to develop financial
understanding, knowledge, skills and confidence to make informed decisions,
thereby contributing to financial stability and sustainable economic growth and
development. However, financial education does not substitute for, but
complements prudential and market conduct regulatory frameworks.

5.1.5 Fiscal Policy
5.1.5.1 Expansionary Policy

In response to the global financial crisis, in September 2008, Chinese Taipei’s
government announced three policy and strategic directions for economic
recovery, namely, to stimulate consumption, to encourage investment and
development, and to stabilise the financial system and promote exports. The
objectives purposed to encourage domestic investment, support fund raising among
small- and medium-sized enterprises, improve development of public infrastructure,
encourage consumption, increase the employment rate, provide mortgage
incentives, stabilise the financial and security markets, expand exports growth,
promote tax reforms, etc.

218



In December 2008, the government launched the consumer vouchers scheme
as one of the consumption stimulating measures, in the hopes of encouraging
spending and stimulating Chinese Taipei’s economy. Under the scheme, each
eligible citizen was entitled to receive NT$3,600-worth vouchers for consumer
spending. The basic assumption was that citizens would use all the consumer
vouchers in a designated period.

5.1.5.2 Contractionary Policy

Beginning June 1, 2011, Chinese Taipei government’s Specifically Selected
Goods and Services Tax Act (the so-called luxury tax) went into effect, aiming
at high-priced goods and services, especially the real estate property. Property
not occupied by the owner and sold within two years of purchase will be subject
to a 10-15% tax. Luxury goods (automobiles, aircraft, yacht, furniture, fur, coral,
ivory, tortoise shell, club memberships, etc.) buying will also face a 10% tax.
The purpose is to achieve taxation justice, cool the property market, rein in sky-
rocketing property prices, and address wealth disparity. The new measures are
expected to add an additional sum of NT$15 billion (about US$508 million) tax
revenues to the Treasury funds that would be allocated to social welfare
programmes.

5.2 Major Macro-prudential Measures on the Real Estate Market

In recent years, the increase in housing prices has been more pronounced
in specific areas, adding to the burden of homebuyers. These areas have posted
higher price-to-income (PTI) ratios and loan-to-income (LTI) ratios than
elsewhere in Chinese Taipei. Moreover, over-concentration in mortgage lending
could weaken banks’ risk control (Appendix 1). To maintain financial stability,
in particular by enhancing risk management for real estate loans, the CBC
announced the following macro-prudential policies (The Central Bank, 2010a).
The action taken is also aimed at preventing banks’ funds from aggravating land
and housing market speculation, thus protecting depositors’ rights and promoting
financial stability.

e Since October 2009, the CBC has taken action to enhance banks’ risk
management associated with real-estate lending, including (1) moral suasion;
(2) enhanced efforts in the collection and analysis of statistical information;
(3) target examination on financial institutions; and (4) new regulations
formulated to improve control over real-estate lending risks.
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e New regulations (Appendix 2) promulgated to govern banks’ lending related
to housing in “specific areas” and land’: (1) For housing in Taipei City and
13 other districts in New Taipei City, the loan-to-value (LTV) ratio for
individuals who have taken out other outstanding real estate loans will be
capped at 60% with no grace periods®. (2) Land collateralised loans are
subject to a maximum LTV ratio of 65%, where 10% of the approved loan
amount cannot be disbursed until construction commences.

e The CBC’s targeted prudential measures are a part of the government’s
cross-agency efforts under the Plan to Enhance the Soundness of the Housing
Market.

5.3 Capital Flow Management in Chinese Taipei

Chinese Taipei has experienced an economic miracle over the past 30 years.
The rapid growth of cross-border financial transactions and international capital
flows is one of the most important developments. Generally speaking, capital
mobility brings many benefits to an economy but can also create instability, and
is closely linked to financial crises in a number of economies, especially the
small emerging economies after the 2008-2009 global financial crisis. The “big
fish in small pond” analogy is quite fitting (The Central Bank, 2011). When a
big fish, i.e., large and volatile short-term capital from advanced economies,
enters into a small pond, i.e., shallow and less liquid financial markets typical
of emerging economies, it causes quite a splash. The size of the recipient
economy is too small to absorb the shock. Unfettered short-term capital
movements can produce excess volatility and disorderly movements in exchange
rate. There is greater consensus on the costs and benefits associated with
international capital flows and how much flows can be managed. Therefore,
measures can and should be put in place to curb the more risky forms of capital
flow and foreign-exchange speculation (The Central Bank, 2010b). Moreover,
from a theoretical perspective, an economy cannot simultaneously pursue

7. On June 24, 2010, the CBC announced the Regulations Governing the Extension of Housing
Loans in Specific Areas by Financial Institutions (hereafter the Regulations) to contain risk-
taking activities related to real estate lending. Under the Regulations, the newly-extended
housing loans cannot exceed 70% of the collateral value and have no grace period. The
Regulations apply to the area of Taipei city and 10 other districts in New Taipei City.

8. On December 30, 2010, the CBC amended the Regulations to make them more effective.
Major amendments included the following: three districts in New Taipei City were added
to the scope of Specific Areas in the Regulations; and lowering the maximum LTV (loan-
to-value) ratio on second housing loans for home purchases in Specific Areas from 70%
to 60%.
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monetary independence, exchange-rate stability and capital mobility. Each
economy, therefore, must strike a balance that will ultimately promote financial
stability and foster long-term economic development. International capital flows
present a set of macroeconomic and prudential policy challenges.

Frankly speaking, Chinese Taipei’s foreign exchange market is relatively
small in scale. In terms of the composition of market players, there are more
than 10,000 foreign institutional investors (FINIs) in Chinese Taipei. Among the
6,000 or so are active accounts, of which around 20 FINIs are accounting for
over 40% of all foreign exchange transactions. The volume of foreign exchange
trading undertaken by FINIs tends to swing wildly, frequently disrupting Chinese
Taipei’s foreign exchange market. Against this background, we face the challenge
that the surge of capital inflows and subsequent outflows driven by external
factors may cause excessive fluctuations of the NT dollar exchange rate and
impair financial stability. To contain potential risks of destabilising capital flows,
and prevent currency speculators from increasing exchange rate volatility, the
CBC, collaborating with the FSC, has introduced key measures in 2010 and
2011 (as in Figure 8) to prevent massive international short-term capital movements
from destabilising the domestic economy. Chinese Taipei’s capital flow
management mainly relies on the market mechanism, and capital can flow freely
in and out of Chinese Taipei. Restrictions are only imposed on a few short-term
financial transactions involving the conversion of the NT dollar.
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Figure 8
Capital Flow Management Measures in Chinese Taipei

Date Measures
August 2010 Starting from August 2, 2010, foreign investors were
required to use US dollar margins for securities lending.

November 2010 Starting from November 11, 2010, the amount of investment
in government bonds  (maturing in one year) by foreign
investors would be  also subjectto  the 30%  limit of
remittances, following the 1995 rule.

December 2010 Starting from December 27, 2010, the combined limito f
non-deliverable forwards and NT dollar foreign exchange

options managed by an authori sed foreign exchange bank
was lowered to 1/5 from 1/3 of its total position.

January 2011 Starting from January 1, 2011, NT dollar demand deposits
placed by foreign investors will be subject to a 90% reserve
requirement ratio on amount exceeding the outstanding
balance recorded on December 30, 2010. A 25% reserve
requirement will apply to the portion below the December
30, 2010 level. In addition, a zero remuneration rat e will be
applied to those funds originating from the aforesaid deposits
on banks ’ B reserve accounts (reserve remuneration) held
with the Central Bank.

Capital flow management measures are not, of course, the only tool to deal
with capital inflows. Prudential regulations that target specific segments of the
economy can also play a useful role in dampening the demand for speculative
capital. Hong Kong, Singapore and South Korea have all introduced targeted
prudential measures to curb real estate speculation as international capital inflows
continue to put upward pressure on asset prices in these economies. At the
same time, Chinese Taipei also introduced targeted prudential measures to enhance
financial institutions’ risk management on real estate loans in June and December,
2010 (see Section 5.2).

In sum, capital flow management measures can be a useful tool to manage
capital inflows. Judiciously employed along with other macro-prudential policies,
they can reduce financial instability as well as boom-bust cycles, thereby serving
as a useful complement to conventional monetary policy instruments as well as
macro-prudential policy tools.
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5.4 Effectiveness of Macro-prudential Policies on Real-estate Market
and Capital Flow Management

It is found that over-concentration in bank lending has continued to be
mitigated since mid-2010. For instance, the ratio of housing loans to all outstanding
loans has fallen to 26.64 % at end-October 2011 from 27.60% recorded in June
2010. The ratio of newly-extended loans for housing in “Specific Areas” to total
new housing loans also went down from 64.4% to 53.8% (see Figure 9 and 10).
In sum, the targeted macro-prudential measures introduced since October 2009
have been actively and effectively implemented.

Figure 9
Housing Loans to All Outstanding Loans
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Figure 10
Newly-extended Loans for Housing in Specific Areas
to Total New Housing Loans
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As for the capital flow management, the NT dollar margin deposits of
securities borrowing by foreign investors dropped from NT$121 billion to 0 within
four months. Foreign investors’ holdings of government bonds dropped by NT$42
billion between November 2010 and July 2011. The CBC will continue to enforce
the Regulations Governing the Extension of Land Collateralised Loans and
Housing Loans in Specific Areas by Financial Institutions, and take
appropriate actions as necessary in response to new developments. In addition,
the CBC will also adopt capital flow measures as necessary when faced with
a destabilising surge of capital inflows.

5.5 Policy Recommendations

Chinese Taipei has successfully achieved in moderating the real estate market,
as well as managing the capital flows, by way of introducing appropriate and
useful measures, in particular the macro-prudential tools. However, as the global
and domestic financial and economic situations are still changing dramatically
and quickly, it is crucial to review and reform some institutional arrangements
and governance. This section provides policy recommendation in order to further
promote Chinese Taipei’s financial stability.

There are a number of issues needed to be addressed and improved, but
it takes time to go from here to there. In the short run, the shortcut to establishing
a macro-prudential policy scheme in Chinese Taipei is to reorganise and upgrade
the “Financial Supervision Coordination Group” into a “Financial Stability Policy
Committee”, so that the upgraded body may be able to make financial stability
policy decisions and develop a comprehensive framework of macro-prudential
policy with macro-prudential indicators and toolkits. Currently, the aforesaid
coordination mechanism comprises senior officers of the FSC, the Central Bank
and the other related financial authorities. They meet quarterly, and when
necessary, to coordinate and cooperate on issues on financial supervision,
management and examinations.

6. Concluding Remarks

The 2008-2009 crisis has shown that there is a loophole between monetary
policy and micro-prudential policy, and it is not enough to focus on price stability
and the safety and soundness of individual institutions. Therefore, new
frameworks are needed to enable policies that take account of the systemic
effects of institutions and markets. In other words, there has been rising
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awareness and consensus to pursue financial stability through macro-prudential
policies. Meanwhile, in the wake of the recent financial crisis and amid the two-
speed recovery in advanced economies and emerging economies, massive capital
has flowed into the emerging market. As a result, capital inflows put strong
upward pressure on domestic inflation, as well as on credit and asset price
growth. Under such circumstances, the top priority is to apply macro-prudential
policies, such as capital flow management measures, to safeguard domestic
financial stability. Capital flow management measures are measures of last resort
and are better viewed as a safety valve for extraordinary circumstances. Judging
from the capital flow management experiences of central banks in the emerging
economies, capital flow management measures have been proved effective and
useful. Chinese Taipei has also successfully adopted a number of macro-
prudential measures to maintain the financial and economic stability in recent
years, in particular those related to the real estate market and capital flows.

We need to put more efforts to strengthen system-wide oversight and build
up sound macro-prudential policy frameworks, including indicators, toolkits,
mandates and governance related to macro-prudential policies in the post-crisis
era. It is also important to note that, as Caruana (2011b) argued, financial stability
is too large a task for macro-prudential frameworks alone. Macro-prudential
policy will be part of the solution, with central banks playing a prominent role.
Broadly defined, prudential surveillance and monetary and fiscal policies aimed
at financial stability are all macro-prudential policies. In practice, though, they
are not interchangeable, but complementary. For example, the CBC adopted a
mix of interest rate policy and targeted macro-prudential measures in 2010 in
order to tame credit risk to real estate mortgage lending. During 2008 and 2009,
at the height of the global financial crisis, monetary easing, consumer vouchers,
and blanket deposit insurance coverage, proved to be a successful combination
to stimulate consumption while attaining economic and financial stability. Indeed,
as the world rapidly changes both economically and financially, using a policy
mix to ensure financial stability is more effective than implementing individual
tools separately. In particular, while encountering huge short-term capital inflows,
which could cause excess liquidity in financial markets and inflate a potential
asset price bubble, the CBC may counteract the impacts via capital flow
management and macro-prudential measures, in addition to the conventional policy
tools.

In sum, financial stability is a shared responsibility that requires both domestic

and international cooperation and coordination arrangements. The best governance
is to have a single institution that takes responsibility for all cooperation and
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coordination. More concretely, a single committee or institution can be charged
with deciding on a mix of macro-prudential policy instruments. There is an
increasing consensus that central banks with explicit financial stability mandates
are obvious candidates for this role. Nevertheless, there are still some challenges
in creating an explicit objective of financial stability for central banks. For example,
it is said that financial stability objectives are often expressed in directional,
rather than absolute terms, and are vaguer than monetary policy objectives.
Maintaining financial stability is less easily interpreted than maintaining price
stability since price stability can be numerically approximated in terms of generally
agreed indices, whereas financial stability can not. Hence, the design of framework
and the appropriate toolkit at the disposal of central banks as part of a wider
ambit has been a hotly debated topic. How monetary policy may need to adjust
to the implementation of new macro-prudential frameworks in the post-crisis
era will be an unprecedented and unavoidable challenge for all central banks.

Chinese Taipei is a small open economy and the foreign exchange market
is relatively small in scale. Promoting financial stability and maintaining price
stability are two of the four operational objectives set out for the central bank
in its Central Bank Act. Articles 19 to 31 and 33 to 35 of the Act go as far as
listing a variety of policy instruments that can be used to achieve those objectives,
including targeted prudential regulations. Uniquely, Chinese Taipei’s Central Bank
and the Financial Supervisory Commission both hold the common legal mandate
to maintain financial stability. Furthermore, the two institutions have jointly set
up the Financial Supervision Coordination Group to facilitate information
exchanges and communication during regular meetings on issues and measures
concerning financial stability.
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Appendix 1

Background Information Related to the Macro-prudential Policy
Measures on Real Estate Markets

Effective Date of
Policy Measures

Background Information

June 24, 2010

(1) The total value of real estate loans (for home
purchases, home renovations, and building construction)
extended by all banks have amounted to 38.3% of their
total lending, a value equivalent to 52.0% of GDP.
Meanwhile, a large portion of newly extended mortgage
loans is concentrated in or around Taipei City and 10
other cities in Taipei County (the now New Taipei City).
The concentration of lending may undermine the
effectiveness of risk management of banks.

(2) In recent years, the increase in housing prices has
been more pronounced in the Taipei metropolitan area,
adding to the burden of homebuyers. Moreover, this area
has posted higher price-to-income (PTI) ratios and loan-
to-income (LTI) ratios than elsewhere in Chinese Taipei.
(3) The CBC has actively urged banks to closely monitor
mortgage-lending risks since October 2009. In March
2010, the CBC asked banks to reduce loan-to-value ratios,
raise interest rates, and remove grace periods related to
loans for investment properties. Furthermore, the CBC
has conducted a round of targeted examinations related
to real estate lending.

(4) Through these targeted examinations, the CBC has
found most of the banks have monitored mortgage
lending risks effectively, but there are some exceptions.
In addition, it was felt that clear and consistent regulations
will help address the risks associated with mortgage
lending.

(5) Financial institutions obtain most of their funding from
the public. Therefore, to protect depositors’ rights and
prevent borrowers from taking on excessive risks, to urge
financial institutions to better manage credit risk, and to
promote financial stability, the Bank’s Board judged that
it is necessary to take moral suasion one step further
and put in place concrete and explicit regulations. Aimed
mainly at high-risk real estate lending, the newly-
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Effective Date of
Policy Measures

Background Information

December 30, 2010

promulgated Regulations Governing the Extension of
Land Collateralised Loans and Housing Loans in
Specific Areas by Financial Institutions are not designed
to and will not affect most borrowers. The Bank’s Board
also called on banks to exercise caution not only with
respect to the value of collaterals but also on borrowers’
debt repayment ability. In addition, it advised banks to
pursue business across a broader spectrum of products
and services, to achieve risk diversification and ensure
sound operation.

(6) The government has been working to facilitate the
Plan to Enhance the Soundness of the Housing Market,
which was announced in April, 2010. The Regulations
announced by the Bank on June 24, 2010 were expected
to be conducive to accomplishing one of the Plan’s
objectives, namely “enhancing risk management for real
estate loans.” However, sound development of the
housing market must rely on further concerted policy
efforts under the framework of the Plan.

(1) The CBC’s policy measures for housing loans in
Specific Areas have shown promising results during the
third quarter of the year. Nonetheless, burgeoning
property transactions since October have led to similar
concerns of increased bank lending for home purchases
in other regions neighbouring the Specific Areas.

(2) Since September 2010, the CBC has used moral
suasion and urged banks to rein in risks related to land
collateralised loans. However, the management of such
risks would be ineffectual if private banks employ a
different set of loan standards from those of public banks.
The Bank’s Board believes that promulgation of new
regulations will provide uniform guidance for financial
institutions’ lending standards. (3) With the aforesaid
measures, the CBC aims primarily at discouraging property
and land speculation fueled by bank credit, while urging
financial institutions to enhance risk management
associated with credit extension so as to protect
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Effective Date of
Policy Measures

Background Information

depositors’ rights and promote financial stability. (4)
Looking ahead, the development of a healthy housing
market will require concerted policy efforts from various
government agencies and institutions under the
government’s Plan to Enhance the Soundness of the
Housing Market.
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Appendix 2

Key Points of the Regulations Governing the Extension of Land
Collateralised Loans and Housing Loans in Specific Areas by
Financial Institutions’ (Hereinafter the Regulations)

I. Scope

1. Financial Institutions referred to in the Regulations include domestic banks,
local branches of foreign banks, credit cooperatives, Agricultural Bank
of Taiwan, credit departments of farmers’ and fishermen’s associations,
Chunghwa Post Co., and insurance companies.

2. In addition to Taipei City and 10 districts in New Taipei City (Xinbei
City), covering Banciao, Sanchong, Jhonghe, Yonghe, Sinjhuang, Xindian,
Tucheng, Lujhou, Shulin, Sijhih, the scope of *’Specific Areas’ prescribed
in the Regulations is amended to also include 3 other New Taipei City
districts, namely, Sanxia, Linkou, and Damsui.

3. Pursuant to these amendments, land collateralised loans shall be governed
by the Regulations.

9. The content of Appendix 2 is provided as a summary of the Regulations and should not
be considered or used as the official English translation of the Regulations.
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I1. Housing Loans in Specific Areas

1. The loan-to-value (LTV) ratio will be capped at 60%, down from 70%,
for home purchases in Specific Areas by individuals (natural persons) who
have taken out other outstanding real estate loans. Financial institutions shall,
before extending new housing loans to individual borrowers against collateral
located in Specific Areas, verify the borrowers’ credit history related to housing
loans with the Joint Credit Information Centre. With regard to housing loans
newly extended to borrowers who have other outstanding loans for real estate
purchases, financial institutions shall:
(1) Limit new loans to no more than 60% of the appraisal value of the collateral,
(2) Remove grace periods, and
(3) Grant no additional loans against the same collateral for home renovations,
as working capital, or for other purposes.

2. Housing loans extended to companies (corporate legal persons) shall be governed
by the Regulations and shall conform to relevant rules in the sub-paragraphs
(1) to (3) prescribed above.

II1. Land Collateralised Loans

When extending collateralised loans against collateral of residential or commercial
land plots located in urban planning districts (including, but not limited to, Specific
Areas), financial institutions shall:

1. Require borrowers to present concrete plans of construction projects;

2. Apply a maximum LTV ratio of 65% of the acquisition cost or the valuation
price, whichever is lower, where 10% of the approved loan amount shall not
be disbursed until the construction commences; extend no additional credit for
working capital or other purposes.

3. Bills finance companies shall comply with the rules in the above two paragraphs
when providing guarantees to bill issuance against collateralised residential or
commercial land plots located in urban planning districts.

IV. Effective Date

The Regulations shall enter into force as of December 31, 2010. Loans already
approved by financial institutions on or before December 30, 2010, may be disbursed
in accordance with the original terms and conditions granted when the loans were
approved.
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