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Chapter 3

 A MACRO-PRUDENTIAL ASSESSMENT FOR INDONESIA

By

G.A Diah Utari and Trinil Arimurti1

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.
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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 (CGFS) 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
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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)

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)

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.

Source: BIS (2008).
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Table 3

Macro-prudential Instruments in Indonesia
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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

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:

Vt = Ft + Et ............................................................................(1)

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

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

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

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

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

rate of return of the firm’s assets, ov, 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 loan2.  The value of the put option, Po, on the market

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

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

________________

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:

Bt + Po = Fe–rT
 ............................................................................(2)

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

written as:

Po = –N(d1)Bt + Fe–rT N(d2) ..................................................(3)

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

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

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

....................................(4)

.........................................................................(5)

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

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

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

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

Probability of default = .................................(6)

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

..........................................................(7)

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

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

of default on an ex ante basis.

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

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

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

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

 

 

 ) 
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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:

Et = Vt N(d1) - Fe–rT N(d2) .....................................................(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–rT) is determined as

a function of the short-term debt and half of long-term liabilities of the firm.3

Figure 1

The Concept of CCA

 

 

 

 

________________

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,4 firms default

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

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

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

a measure of actual probability of default.  The loss of accuracy may result

from the non-normality of the asset return distribution or the firm is able to draw

on lines of credit (unobservable).  Thus, the default barrier is computed as the

sum of short-term debt plus half of the long-term debt.

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

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

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

weighted average market value of assets is used.

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:

...............................................................(9)

Xt is vector of endogenous variables  (ldp, gpdbriil, leverage, npltotk,

ldeposit, lihsg)

µt is vector of exogenous variables (constant)

Ai is matrix coefficient (k x k)

v t 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.

............................................(10)

Π and Γ function of Ai. Matrix of Π can be decomposed into 2 matrix where

Π = αβΓ, where α is adjustment coefficient that measures the speed of adjustment

of the i-th endogenous variable toward the equilibrium and β  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

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.

4. Empirical Results

Using the CCA formula as explained above, based on the aggregate data

of the 10 largest banks, the probability of default5 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 index6 (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.

Figure 3

Stress Test

________________

5. 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.



51

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).

Figure 4

Probability of Default (in %) and FSI Index

Table 5

Unit Root Test

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.

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 level7. 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 6

Optimal Lag Length

Table 7

Test for Co-integrating Relationship

________________

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”1).

* Indicates lag order selected by the criterion.
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The VECM estimation for long-run relationship is shown in Table 8. Table

8 shows the estimated adjustment coefficient (α) and parameter coefficient for

cointegration relationship between variables (β). The adjustment coefficient or

the error correction terms (α ) 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 βββββ for Cointegration Relationship and ααααα for Adjustment

Coefficient

β : Cointegration Relationship, α : Adjustment Coefficient
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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,

Figure 5

Generalised Impulse Response
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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.

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.

Figure 6

Stress Test - Financial

Stability Shock

(10% increase in NPL shock)

Figure 7

Stress Test –

Bank-run Shock

(10% decrease in total deposit)
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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.

c) 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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