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CHAPTER III 

DATA AND RESEARCH METHODOLOGY 

A. RESEARCH OBJECTIVE AND DATA 

The object of this research is conducted on the resilience of Islamic 

banking in Indonesia and Malaysia by knowing macroeconomic indicators that 

will signal external shocks and have a negative impact on the resilience of Islamic 

banking. The type of data used in this study when viewed based on how to obtain 

data is secondary data in the monthly timeframe. The time period used was from 

2010M01 (2010 in the first month) to 2019M06 (2019 in the sixth month). The 

selection of the time period from 2010M01 to 2019M06 was done by considering 

the time period after the global financial crisis in 2007 to 2009M10 or it could be 

said as the new phase of the new normal of global economy where the global 

economy began to increase after the recession was indicated by economic growth 

from the East Asian countries and China. This New Normal occurs after 

expansion, peak, recession, through, and recovery in one cycle of the business 

cycle. It is also based on 3 constructive years after the period after the issuance of 

Law of the Republic of Indonesia Number 21 of 2008 concerning Islamic banking 

in Indonesia where the policies and actions of the government for Islamic banking 

have obtained results. In addition, also consider the availability of data available 

at the relevant source and use the latest data to see the latest condition. 

Data collection techniques used in this study are through library 

research methods, the data of which are obtained from official publications of 
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related parties such as the Central Bureau of Statistics Indonesia (BPS), the 

Central Bank of Indonesia (BI), the Department of Statistics Malaysia (DOSM), 

and the Central Bank of Malaysia (BNM) which is described in the table below: 

TABLE 3.1 

Data, Source, and Availability 

NO Variable Data Sources Availabili

ty 

1 

 

 

 

INF 

(Inflation 

Rate) 

 

 

Inflation rate based 

on Consumer Price 

Index (CPI), 

monthly data Jan 

2010-June 2019 

Indonesia 

(2012=100) 

Malaysia 

(2010=100) 

Central Bureau of Statistic 

(BPS) in Indonesia 

https://www.bps.go.id/ 

 

Department of Statistics 

Malaysia 

https://www.dosm.gov.my/

v1/ 

 

 

 

 

2010M01- 

2019M12 

 

2 

 

 

ER 

(Exchang

e Rate) 

 

Nominal exchange 

rate on transaction 

adjusted price, 

Indonesian Rupiah 

IDR compared to 

USD 

Malaysia Ringgit 

MYR compared to 

USD 

 

Bank Indonesia (BI) 

https://www.bi.go.id/id/Def

ault.aspx 

 

Bank Negara Malaysia 

(BNM) 

http://www.bnm.gov.my/ 

 

 

 

 

2010M0

1- 

2019M12 

 

3 

 

 

 

 

 

GDP 

(Gross 

Domestic 

Product) 

 

 

 

Gross Domestic 

Product by 

Expenditure in 

Constant Prices 

Indonesia 

2010=100, 

Quarterly 

Malaysia  2010 

=100, Annual 

 

Central Bureau of Statistic 

(BPS) in Indonesia 

https://www.bps.go.id/ 

 

Department of Statistics 

Malaysia 

https://www.dosm.gov.my/

v1/ 

 

 

 

 

2010M01- 

2019M12 

 

 

https://www.bps.go.id/
https://www.dosm.gov.my/v1/
https://www.dosm.gov.my/v1/
https://www.bi.go.id/id/Default.aspx
https://www.bi.go.id/id/Default.aspx
http://www.bnm.gov.my/
https://www.bps.go.id/
https://www.dosm.gov.my/v1/
https://www.dosm.gov.my/v1/
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 The analytical tool used is Eviews 7 to interpolate and analyze data with 

the Hodrick-Prescott filter to smooth estimate of the long-term trend component 

of a series and to use Microsoft Office Excel 2010 to process data and determine 

threshold and resilience levels. 

B. SELECTING THE LEADING INDICATORS WITH 

MACROECONOMIC INDEX 
 

Leading indicators are used in many areas of economic, social and 

environmental statistics as a useful way to summarize and present information. It 

aims to anticipate the development of certain phenomenon which is typically 

constructed to predict the cycles of industrial production or gross domestic 

product (GDP), which are used as proxy measures for economic development. In 

many cases, a variety of different types of indicators can be applied, ranging from 

simple, single-variable indicator to more complex composite indicators. However, 

it has pros and cons in applying leading indicators as shown in table below: 

TABLE 3.2 

Pros and Cons of Leading Indicators 

Pros Cons 

 Can be used to give early 
warning of changes in the 

business cycle 

 Can be used for forecasting 
possible turning points and 

recession/expansion phases 

 May prove to provide poor 
predictions/forecasts 

 May not over time maintain 
its leading quality compared 

to a given reference series 

 Underlying methodology 
may be questioned  

Source: Economic Commission for Europe, Interim Report (2018) 
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C. CHARACTERISTICS OF INDICATORS 

Adverse effects arising from external shocks and the economic 

recession in 2008-2009 reinforced user requests for cyclical composite economic 

indicators, including leading indicators. This made policy makers aware that they 

would more effectively monitor the fragility and vulnerability of the banking 

sector, including Islamic banking. The existence of leading indicators provides an 

early warning of changes in the business cycle and can be a prediction of the 

possibility of turning points and the recession / expansion phase. As pointed out 

by Zarnowitz (1992), leading composite indicators, "to increase the chances of 

getting true signals and reduce those of getting false ones, it is therefore advisable 

to rely on a reasonably diversified group of leading series with demonstrated 

predictive potential". In conclusion, it simply implies that a leading indicator aims 

to provide information that helps the policy makers to respond to changing 

circumstances and take actions to achieve desired outcomes or avoid unwanted 

outcomes. 

Before discussing about characteristics of the leading indicators, 

having a common understanding of the term of indicator will be helpful by its 

definition. For the purpose of these recommendation, there is no internationally 

agreed definition and have quite different meanings.  However, Economic 

Commission for Europe, Interim Report (2018) defined it in their 

recommendation as a summary measure related to a key issue or phenomenon and 

derived from a series of a observed facts or reported opinions, attitudes or 

expectations, where series refers to any collection data, not necessarily a time 
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series. Eurostat (2014) also has the similar definition but has been expanded to 

explicitly include sentiment indicators. Indicators can be described in terms of the 

data-information-knowledge pyramid below.  

 

Source: Eurostat (2017) 

FIGURE 3.1  
Data information knowledge pyramid 

 

The base of the pyramid, e.g. from surveys and register data, is used as 

input to produce contextualized statistics at the next level. The middle of the 

pyramid, e.g. accounting systems and supplemented with metadata, can still be 

used for different purposes. The top of the pyramid, the indicators level, are 

develop to described specific phenomenon referring to a specific policy are or a 

given framework including leading indicators.  

This research recommendations have similar perspective in leading 

indicators to Composite Leading Indicators where was constructed by Economic 

Commission for Europe in Interim Report which considered that most composite 

Indicators 

Contextualised 
information for 
specific purpose 

Accounting systems 

Contextualised, 
categorised, calculated 

and condensed data 

Data  

Statistical data, non-contextualised, 
for multiple purposes 

Specific 
purpose 

Multiple 
purpose 
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leading indicators are economic indicators. In another way to think about leading 

indicators, they described it by a leading relationship figure, is that a leading 

indicator at time t most highly correlated with its reference series at time t+k, 

where k>0.  

 

Source: Economic Commission for Europe in Interim Report (2018) 

FIGURE 3.2  

A leading relationship 

 

The important thing to note is an indicator that released earlier or 

frequently than its reference series is not necessarily a leading indicator, e.g. IPI 

on a monthly basis and GDP on a quarterly basis because their movement 

generally occur at the same time and GDP can estimate.  

According to Economic Commission for Europe (2018), leading 

indicators are based on components that shown leading abilities. Leading 

indicators can be represented by single statistical indicators such as a specific 



51 
 

 
 

sentiment indicator or quantitative indicators. The useful of single leading 

indicators is limited by the fact that the provide information on a very specific 

aspect and because their leading property may over time.  

 

D. STEPS FOR SELECTING THE LEADING INDICATORS BY 

INDEX OF RESILIENCE IN ISLAMIC BANKING  

This research presents its recommendation following an “ideal 

sequence” of 7 steps for developing the resilience of Islamic banking sector index 

which each step is equally important and vital as well as its coherence in the 

whole process because it is not only using appropriate methodology but also 

identifying whether they fit together as well. Table 3.2 below explained the steps 

to be followed for developing of index to examine the macroeconomic indicators 

to be leading indicators. 

Table 3.3 

Checklist for Building a Indicator 

Step Why it is needed 

1. Theoritical Framework  

It provides the basis of selection 

of variables into meaningful index 

under a fitness-for-purpose 

principle. 

 To get clear understanding 

and definition of the 

multidimensional 

phenomenon to be measured. 

 To structure the various sub-

groups of the phenomenon. 

 To compile a list of selection 

criteria for the underlying 

variables. 

2. Data Selection 

This step should be based on the 

analytical soundness, 

measurability, country coverage, 

and relevance of the indicators to 

the phenomenon being measured 

and relationship to each other. 

Alternatively, when the data are 

 To check the quality of the 

available indicators. 

 To discuss the strengths and 

weaknesses of each selected 

indicator. 

 To create a summary table on 

data characteristics. 
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scarce, the use of proxy variable 

should be considered.  

3. Normalization 

It should be carried out to render 

the variables comparable.  

 

 To select suitable 

normalization procedure(s) 

that both the theoretical 

framework and the data 

properties. 

 To discuss the presence of 

outliers in the dataset as they 

may become unintended 

benchmarks. 

 To make scale adjustments, if 

necessary. 

 To transform highly skewed 

indicators, if necessary. 

4. Weighting and aggregation 

It should be done along the lines 

of the underlying theoretical 

framework 

 To select appropriate 

weighting and aggregation 

procedures that respect both 

the theoretical framework and 

the data properties.  

 To discuss whether 

correlation issues among 

indicators should be 

accounted for.  

 To discuss whether 

compensability among 

indicators should be allowed.  

5. Uncertainty and sensitivity 

analysis 

It should be undertaken to asses 

the robustness of the indicators 

 To identify all possible 

sources of uncertainty in the 

development of the index to 

be a model. 

 To conduct sensitivity 

analysis of the inference 

(assumptions) and determine 

what sources of uncertainty 

are more influential in the 

scores and/or ranks. 

6. Back to the data 

It is needed to reveal the main 

drivers for an overall good or bad 

performance. 

 To profile performance at the 

indicator level as as to reveal 

what is driving the index 

results. 

 To identify if the index results 

are overly dominated by few 

indicators. 

7. Visualizations of the result 

It should receive proper attention 

 To identify a coherent set of 

presentational tools for the 
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because it can influence 

interpretability 

targeted audience. 

 To select the visualization 

technique which 

communicates the most 

information. 

 To present the indicator 

results in a clear and accurate 

manner.  

Source: Handbook on Constructing Composite Indicators: Methodology and User 

Guide, OECD (2008) 

According to above description and the reason why each step is 

needed, the step is considered a methodological part of testing the resilience of 

Islamic banking in Indonesia and Malaysia. In this case, these step uses to 

examine the selection of macroeconomic indicators to be leading indicators of 

Islamic banking. The Figure 3.1 below addressed to help in step by step of 

production process for leading indicators.  

 

Source: Author’s arrangement 

FIGURE 3.3 

Grouping the production process for leading indicators 
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In order to avoid misinterpreted data and its validity, the 

methodological issues are needed to be addressed transparently. This transparency 

is thus essential in constructing credible indicators. Ideally each step start from 

pre-selection to presentation will be discussed in this chapter in order.  

1. Developing a Theoretical Framework 

The framework should define clearly because what is badly 

defined is likely to be badly measured and vice versa. A sound theoretical 

framework is an initial point to develop indicators.  It should clearly define 

in selecting indicators and weights that reflect their importance. Therefore, 

the process should ideally refer on what is desirable to measure and not on 

which data or indicators are available. In transparency process, for the sake 

of clarity, a clear understanding and definition of the phenomenon to be 

measured, a nested structure of the various sub-groups if needed, a list of 

selection criteria for underlying variables, are entitled in this step. Some 

basic concepts are explained at the outset and these definitions are useful in 

the construction of an index; these definitions are for the variable or 

individual indicator, dimension, and objectives.  

a) A variable is a characteristic of a unit that may assume more 

than one of a set of values to which a numerical measure or a 

category from a classification can be assigned (OECD, 2005). In 

another definition adopted from CAS theory, a variable is a 

constructed measure stemming from a process that represents a 
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shared perception of a real-world. In the context of this case, the 

variable are in absolute score which then converted into 

indicator. There are three variables employed in this research.  

TABEL 3.4  

The Macroeconomic Indicators Definition and Description 

Variable Description 

INFLATION Inflation commonly known as rising prices in general and continuously. The 

rate of inflation is the percentage change in the overall level of prices. 

Inflation Rate (INF) in this research is calculated based on Consumer Price 

Index (CPI) base year 2012=100 monthly data for Indonesia and base year 

2010=100 monthly data for Malaysia. This data is obtained from Central 

Bureau of Statistic (BPS) in Indonesia and Department of Statistics Malaysia 

(DOSM) 

                  (
           

    
)        

EXCHANGE 

RATE 

Exchange rate commonly defined as the rate at which one national currency 

will be exchange for another. The nominal exchange rate is the number of 

units of domestic currency that can purchase a unit of a given foreign 

exchange.  Exchange Rate (ER) in this research is nominal exchange rate on 

transaction adjusted price in Indonesian Rupiah IDR compared to USD and 

Malaysia Ringgit MYR to USD in monthly data. This data is obtained from 

Central Bank of Indonesia (BI) and Central Bank of Malaysia (BNM).   

    
      

  
   

GDP GDP is the market value of all the final goods and services produced within a 

country in a given period of time.  Gross Domestic Product (GDP) in this 

research used gross domestic product by expenditure in constant price 

seasonally adjusted based on 2010 base year (2010=100) in monthly data 

from January 2010 to June 2019 in Indonesia and Malaysia. This data is 

obtained from Central Bureau of Statistic (BPS) in Indonesia and 

Department of Statistics Malaysia (DOSM).  

 

b) The individual indicator is the basis for evaluation in the given 

objective. Based on the same consequences of the same 

objective, this is a function which associated with desirable 
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variables. Prior to data aggregation, the normalization is 

required in order to develop an index/indicator as the indicator 

in a dataset often have different measurement units. The 

formula as follow: 

Iit = 
       ̅  

  
.…………………………………………(3.1) 

 Where: 

 Iit = Value of a single index of variable i at time t.  

 Xit = Value of a variable I  at time t. 

  ̅  = Average value of variable i. 

    = Standard deviation of variable i.  

c) The objective indicates the desired direction of change. In this 

case of research, the objectives are to optimize by selecting the 

macroeconomic indicators that will signal the external shocks 

and adversely affect the Islamic banking. It will be the leading 

indicators the help Islamic banking become more prudent in its 

banking services, however while having the capacity to survive 

most external shock, or the optimization will discover the 

optimal balance between crash and stagnation conditions.  
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TABLE 3.5  

The Optimal Balance for the Level of Resilience of Islamic 

Banking 

 

Indicator Optimal Balance 

Inflation Leveraging Level < INF < Deleveraging Level 

Exchange rate Leveraging Level < ER < Deleveraging Level 

GDP Leveraging Level < GDP < Deleveraging Level 

 

d) After constructing the optimal balance of leading indicators, 

the resilience of Islamic banking can be measured by looking at 

the trend movement, whether within a normal trend or not 

(passing the optimal threshold). Therefore, the threshold 

determination is required in order to provide the level of 

resilience based on the developing index. In the case of 

Indonesia, The Central Bank of Indonesia uses waterfall 

method which suggests a rank priority in determining the level 

of a threshold. The following are the priority ranks used in 

determining the threshold level: 

(i). Regulatory threshold 

It is the highest priority of the level of resilience as this 

is frequently used and recognized officially because this 

threshold is released by the mandated by the regulator 

such as the Central bank, the financial services 

authorities, and international best practice by Basel.  



58 
 

 
 

(ii). Benchmarking threshold 

This threshold used due to no standardized rules. It is 

being verified through extensive research by many 

central banks and international standard bodies.  

(iii). Deviation method 

This threshold is generated by taking standard deviation 

from the long-term trend (mean) as an initial sign of 

financial imbalances. 

(iv). Professional judgment  

It is the last option since no one of the above threshold 

can be applied. The indicator threshold can be 

determined by using professional judgment equipped 

with data, information and/or other tools such as stress 

test and/or analysis that considers supervisory 

information and related news in the industry.  

Therefore, according to above description, this research utilizes 

multiplier thresholds (m) set by a regulator, namely Central Bank of 

Indonesia. For Indonesia case, the values of multiplier are 1, 1.25, 1.5, 

1.75, and 2. These multipliers are then used to set the level of resilience of 

Islamic banking in Malaysia too.  

In terms of the data, all variables are retrieved from both 

central bank of Indonesia and Malaysia and also from The Bureau 

Statistics of Indonesia and the department of statistics Malaysia, started 
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from January 2010 to June 2019 on monthly basis as the period of 

observation. In purpose of analysis, the banking sector often linked to the 

financial cycle whether it is in a leveraging or deleveraging phase, the 

period has to cover the new normal period which indicates the cycle are 

initially about to increase or be in the leveraging process. Ogawa and 

Shimizu (2005) identified the period where the leveraging is about to start 

by determining the year with the lowest standard deviation as following by 

Gunadi et al. (2012) that takes a rolling window of one year (the starting 

period gives a significant effect). Therefore, the selected year is considered 

as the base year as the first period of observation.  

Base Yeart = The Lowest of Average ∑ Standard Deviation It 

…(3.2) 

2. Data Selection 

In the step of selection data series, variables ideally should be selected 

on the basis quality that maximize the final results. As The IMF, Eurostat and 

OECD drew the quality dimension in selecting the data in particular, the selection 

of basic data can be considered based on their relevance, accuracy, timeliness, 

accessibility, interpretability, and coherence. In terms of the data selection process 

that the desired data can be lack and unavailable or when cross-country 

comparability is limited, the proxy measures can be used as alternative. However, 

in order to have objective comparison across small and large countries, scaling of 

variables by an appropriate size measure is required. In this step, the requirement 
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process to select the data series are following the checked the quality of the 

available indicators, discussed the strengths and weaknesses of each selected 

indicator, and finally created a summary table on data characteristics, e.g. 

availability (across country, time).  

Selecting the best quality of variables for the basic data, this research 

utilizes an early warning system, specifically a non-parametric approach. As 

introduced by Kaminsky and Reinhart (1997) aimed to evaluate the ability of 

selected leading indicators to signal future crises. They examined 

comprehensively on currency crises and proposes a specific early warning system, 

a warning “signal” approach,  suggests that the variables that have the best track 

record within this approach include exports, deviations of the real exchange rate 

from trend, the ratio of broad money to gross international reserves, output, and 

equity prices. However, in their study found that the indicators which have high 

number of studies considered and statistically significant results are international 

reserves, real exchange rate, inflation, real GDP growth. This study may become 

the reference of this research recommendation in selecting leading indicators.  

Technically, the signal approach examines the effectiveness of 

individual indicators. It will be useful to consider the performance of each 

indicator in terms of the following matrix:  
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TABLE 3.6  

Matrix for examining the effectiveness of individual indicators 

 Crisis No Crisis 

Signal was issued A B 

No signal was issued C D 

Source: Kaminsky and Reinhart (1997) 

In this matrix, A indicates the indicator issued a good signal in certain 

number of months, B issued a bad signal or “noise”, C is failed to issue a signal, 

and D refrained from issuing a signal. According to this matrix, the perfect 

indicator would only produce observations that belong to the north-west and 

south-east cells of this matrix. This matrix will be useful reference to asses how 

close or how far is each indicator from that profile.  

Having that matrix, this research adjusts them into Islamic banking 

resilience in terms of selecting leading indicator. In order to identify the 

imbalances, this matrix framework is used as the assessment of True and False 

Signals of Stress Episode Using a Matrix Crisis-signal Framework, as shown in 

table 3.7 below. Through this matrix crisis-signal framework, the extracted signals 

from the selected variables can be detected. Both signal and crisis are generated 

when there is an increase above the threshold level that tends to be associated with 

historical stress episodes. The signal-extraction approach helps to identify the best 

threshold for each variable and to determine the most robust predictors of stress 

episodes (those with the lowest error rates).  
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TABLE 3.7  

The Assessment of True and False Signals of Stress Episode Using 

a Matrix Crisis-Signal Framework 

Item Stress occurs in the next n 

months (pre-stress periods) 

No stress occurs in the next 

n months (normal periods) 

Signal A 

(Number of true imbalance 

signals) 

B 

(Number of false 

imbalance signals- type II 

error) 

No 

Signal 

C 

(Number of false balance 

signals-type I error) 

D 

(Number of true balance 

signals) 

Source: Wiranatakusuma (2017) 

As shown in the table above, A indicates the variable issued an 

imbalance signal and a stress episode followed, B issued an imbalance signal but a 

stress episode did not follow (type 2 error: anticipate), C issued did not signal an 

imbalance, but a stress episode followed (type 1 error: mitigation), and D did not 

issue an imbalance signal and did not follow stress episode (no stress occurred). 

Therefore, according to this matrix, to optimize the value of each variables, its 

threshold the point where the sum of type I and II errors is minimized.  

In addition, in order to measure the quality of the macroeconomic 

indicators, it is needed to estimate the thresholds and the evaluation criteria for the 

indicators using a signal-extraction approach. Following is the steps for estimating 

the quality of macroeconomic variables:  
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a. Determining the tolerable limits for the thresholds of leading indicators 

According to Bank Indonesia (2016), there are several 

stages for setting the tolerable limits of thresholds, as follows: 

a)  Computing the long-term trend:  

In this stage adopted methodology used by Drehman (2011) 

and Bank Indonesia (2014), where they employed an HP 

Filter with smoothing parameter lambda (π) 14400 for data 

on a monthly basis.  

b) Computing the standard deviation and sample mean:  

To compare the spread in two or more sets of observations, 

measuring by determining the standard deviation and 

sample mean are commonly used. The data which are not 

dispersed and clustered more closely about the mean 

indicated when the standard deviation for a group of 

observations and the mean are about the same. Since it is 

combined with the signal-extraction approach, the tolerable 

limit of a threshold is indicated by the value that gives the 

lowest loss function. Due to the purpose of analysis, in this 

research calculation separate the real data and the stochastic 

as follow. 

S=√
 

   
 ∑       

     ………………………..….(3.3) 

Where: 

S = The sample standard deviation for the base year 
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Xt = The value of each observation in the sample 

  ̅  = The mean of the sample for the base year 

 N = The number of observations in the sample 

  ̅= 
∑ 

 
………………………………………………….(3.4) 

   Where: 

  ̅  = The mean of the sample for the base year 

∑x = The sum of the X values in the sample 

 N = The number of observations in the sample 

c) Setting the tolerable limits for the leading indicators 

threshold, the limits   both upper and lower threshold are 

obtained from:  

Upper thresholds:   ̅ + (m * S)……………………..…(3.5) 

Lower thresholds:  ̅ - (m * S)…………....………....…(3.6) 

Where: 

  ̅  = The mean of the sample for the base year 

m = The multiplier, the values are 1, 1.25, 1.5, 1.75, 2  

 S = The sample standard deviation 

   Distress will occur in the next n months if 

the actual value is not placed in the upper thresholds and 

lower thresholds, as formulated: 
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Stress   :   ̅ - (m * S)) > Xt or Xt  > (  ̅ + (m * S) )..(3.7) 

No Stress :   ̅ - (m * S)) < Xt or Xt  < (  ̅ + (m * S) ).. (3.8) 

Where: 

 ̅  = The mean of the sample for the base year 

m  = The multiplier, the values are 1.3, 1.7, 2.0 

S = The sample standard deviation 

   Xt  = The value of variable X for a particular period 

The above formulas are also used for both either the 

real data or stochastic trend as simultaneously. The 

threshold level principally is designed to maximize the 

performance of the index, therefore it can minimize the 

false alarms or missed crises (minimizing the loss 

function).  

d) Determining the signaling horizon 

The method of signal-extraction requires to define the 

signaling horizon, the period within which the indicator 

will be expected to have an ability to anticipate crises. 

Kaminsky (1998) and Edison (2000) considered that 

determining the window does not attempt to predict the 

exact time of a crises due to the it may harder or even 

impossible, but a crisis probably occurs in the following n 

months, e.g. 24 months. The longer prediction window 

could be useful and relevant due to it permits sufficient 
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time to create adjustment in policy making.  In the different 

manner, private sector attempt to predict in shorter horizon 

since they need to provide advice to clients participating in 

the exchange markets. Another study, set crisis window in 

different horizon, namely 6, 12, and 18 months (Bussiere & 

Fratzcher, 2002). This research uses four signaling horizon, 

3, 6, 12, and 24, due to accommodating various conditions 

such as risk in missing crises (type I error) and issuing 

wrong signals (type II error).  

b. Estimating Goodness of Fit Measures and Trade-offs 

In estimating goodness of fit measures and trade-offs 

attempt to develop in-sample performance by choosing the variables 

and estimating the parameters of the model. For purpose of conducting 

good in-sample performance, generating and evaluation probability are 

forecast involved in determining the goodness of fit. The forecast 

evaluation consists of: 

a. Probability forecasts for events 

Transforming volatility forecasts into probability of events 

interest for purpose forecast evaluation, technically starting 

by converting the predicted probabilities of crises into 

alarms, which signal that a crisis will ensue within n month, 

and then categorizing each observation as to whether it is 
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an alarm
3
 or it is an actual pre-crisis month. In addition, the 

threshold probability for an alarm can be chosen to 

minimize a “loss function” equal to the weighted sum of 

false alarms (type II error, as a share of the total normal 

periods) and missed crises (type I error, as a share of the 

total of crisis periods) where in this research it is 

symbolized by µ (equal weight) that would generate both a 

higher number of missed crisis and fewer false alarms 

dependent on which one of the share in false and missed is 

higher equal weight is placed. Thus, a good probability 

forecast for an event will be obtained when the optimal 

threshold can be determined by minimizing the expected 

loss function, which is the sum of type I and type II errors 

with weights associated with each type of error, as shown 

in equation: 

L (µ,                           …………....(3.9) 

Where: 

L (µ,    = The loss function based on a particular 

regulator preference parameter (µ) and 

threshold ( ); 

                                                             
3
 As formulated in equation 3.5, defined as the predicted probability of crisis being above some 

level of threshold (the cut-off threshold) 
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µ     =   The regulator preference parameter, 

value = 0.5 

      =   The set of thresholds based on m (1, 

1.25, 1.5, 1.75, 2) 

P     =   The ratio between the amount of 

months P = 
   

       
 

       =   The probability of type I errors 

       =   The probability of type II errors 

b. Evaluation of the probability forecasts 

The primary measurement of statistical accuracy of the 

forecasted probability are the probability scoring rules 

where practically the quadratic probability score (QPS) is 

used as the most common scoring rule, developed 

originally by Brier (1950).  

     
 

 
∑   

         

      
 ……………………………………..(3.10) 

Note: The QPS ranges from 0 to 2, with a score of 

corresponding to perfect accuracy 

Where:  

T = Number of periods of observation 

   = Probability             of a crisis in the period (t, 

t+n months) 
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   = The actual time series of observations on               

where      

Besides, this step requires the conducting of a calibration 

test, the degree of equivalence between an event observed 

and predicted frequencies of occurrence within the subsets 

of the unit interval, which measured by the global squared 

bias (GSB).  

        ̅  

 ̅  ……………………………………………………(3.11) 

Note: The GSB ranges from 0 to 2, with GSB = 0 which 

corresponds to perfect global calibration, which occurs 

when the average probability estimate is equal to the 

average realization.  

Where: 

 ̅ = 
 

 
∑    

 
    

 ̅ = 
 

 
∑    

 
    

T = Number of periods of observation 

   = Probability             of a crisis in the period (t, 

t+n months) 
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   = The actual time series of observations on               

where      

The criteria of quality of basic data as previously explained 

only can be measured by the optimal threshold. Therefore, 

to meet that quality the optimal threshold should meet these 

four criteria as listed below: 

a) The minimum loss function 

b) The lowest QPS 

c) The lowest GSB 

d) The optimal signal horizon 

After setting the optimal threshold and the best signal 

horizon, the quality of the basic indicators should 

maximize the overall quality of the final result, in 

particularly can consider some following dimensions to 

be referred as guided by OECD (2008), IMF, and 

Eurostat.   

a) Relevance 

The relevance of data is a qualitative assessment 

of the value contributed by these data. Value is 

characterized by the degree to which the overall 

purpose of the indicator is achieved. In this 

context, it is defined by when the tolerable 

limits of shocks are achieved, which the value of 
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loss function is less than the equivalent number 

of the set of QPS as the minimum (given by 

Bank Indonesia). 

b) Accuracy 

The accuracy of basic data is the degree to 

which they correctly estimate or describe the 

quantities or characteristics that they are 

designed to measure. Regarding to this context, 

the accuracy of indicators is evaluated using 

QPS and GSB by referring these number to the 

set of minimum 67% by Bank Indonesia (2016) 

to detect and explain the probability of future 

stress.  

c) Timeliness     

The timeliness of data or indicators reflect the 

length of time between their availability and the 

event or phenomenon they describe as important 

as the punctuality of data products. Regarding in 

the context of strengthening the level resilience 

of Islamic banking, the performance of each 

indicators should be good in its timeliness due to 

it reflects its contribution towards their ability to 

anticipate systemic risk and also get special 
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attention on particular time horizon connected 

with the optimal threshold.  

d) Accessibility 

The accessibility means how readily the date 

can be located and accessed from original 

sources. It includes the suitability of the form in 

which the data are available, the media of 

dissemination, and the availability of metadata 

and user-support services. It will influence the 

credibility of the indicator if poor accessibility 

of basic data makes it difficult.  

e) Interpretability 

The interpretability reflects how ease the data 

can be understood and analyzed by the user. In 

this regard, the adequacy of the definitions of 

concepts, target populations, variables and 

terminology underlying the data and of the 

information describing the limitations of the 

data largely determines the degree of 

interpretability. Interpretability degree of the 

context of this research for selecting leading 

indicators can be the wide range of data to 

develop them and the difficulties due to the 
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procedure while the availability of adequate 

metadata is an important element to be 

considered. In addition, it also can refer to the 

ability of the variable giving the sound level of 

resilience for delivering a more sustainable level 

resilience on Islamic banking. This dimension 

can be analyzed using the respective optimal 

thresholds with following formula: 

Level of Resilience = Level of Sustainability – 

Level of loss … (3.12) 

In the context of selecting leading indicators, 

interpretability is useful to determine the quality 

of the signal for delivering information on future 

stress. For that purpose, to validate the quality of 

the signal generated by each variable, there are 

six assessment can be used as follows: 

1. The proportion of observations correctly 

called (OCC) 

     
   

           
 

OCC is the proportion of all observations 

that correctly predicted that either a crisis 

would occur or that a crisis would occur or 

that crisis would not occur. It implies the 
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higher proportion of correct prediction will 

lead to the best evaluation criteria.  

2. The noise to signal ratio (NSR) 

     
       

        
 

The NSR measures the false signals as a 

ratio of the number false signals to the 

number of good signals issued. The picky 

one is the model that minimize the NSR. 

3. The proportion of crises correctly called 

(CCC) 

     
 

   
 

 The CCC defined as the proportion of crisis 

that actually happened once the signal was 

issued. The higher its proportion, the closer 

the fit to a perfect indicator for signaling 

the crisis.  

4. The proportion of crises given an alarm 

issued (CGA) 

     
 

   
 

An individual indicator generates different 

signals.  The CGA is used to select 
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indicators that can maximize the probability 

of a crisis occurring, given that a signal was 

issued as an alarm.  

5. The proportion of false alarm of total alarms 

issued 

 

   
 

It is given that an individual indicator 

exposes a frequent false signal. The lower its 

proportion would be good to minimize the 

panic behavior in the market.  

6. The proportion od probability of crisis, but 

given no alarm issued 

 

   
 

The signal is critically important, an 

occurrence of crisis without signals expected 

as small as possible.  

f) Coherence  

The coherence defined as the degree to which 

they are logically connected and consistent. In 

this research context, two aspect are important, 

coherence of over time which implies the data 

based on common concepts, definitions and 
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methodology over time and across country 

which implies that from country to country the 

data are based on common concepts, definitions, 

classification, and methodology.  This 

dimension will be estimated by using the 

hierarchical consistency ratio (HCR), where the 

value no more than 10% (Permadi, 1992). The 

HCR is calculated by several steps: (1) 

determining the individual weighted index; (2) 

calculating the objective weight; (3) computing 

the hierarchical consistency ratio (HCR).  

    

 
                 

                   
………………………(3.13) 

                  

 
                  

      
…………..............…(3.14) 

Where, n = the number of variables within a 

particular of index 

                 
                

                
……...(3.15) 

                                  

               ……….(3.16) 

                 ∑                     ..(3.17) 
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Where, ∑                   = total amount of 

particular variable on a row basis; n = the total 

number of observed variables in a particular of index.  

∑                                

           …….(3.18) 

Where,            is a variable i in a particular index 

j 

            
                  

                        
………....(3.19) 

Where,                    = the weight obtained 

from a weighting method in which the value of I 

variable within index; j = a weighted index of the 

variable meets with itself, and 1 if the variable does 

not meet with itself.                          = the 

total of each                    on a column basis.  

               

                              …(3.20) 

Where,                = a weighted index of 

variable I  within dimension j for the years 2010 

to 2019;                                = 

the average variance for variable i within index j 

for the years 2010 to 2019.  
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3. Normalization  

There are number of normalization methods, one of which is 

standardization that applicable to the purpose of taking care of both marginal 

changes and extreme values on indicators. The normalization formula: 

   
  

  
   ̅ 

 

  
  ………………….....................................…(3.21) 

Where: 

  
  = Each variable 

 ̅ 
  = The average individual variable 

  
  = Standard deviation 

 

4. Weighting and Aggregation 

According to OECD (2008), there are several different weighting 

methods, namely as the benefit of the doubt, unobserved components model, 

budget allocation process, analytic hierarchy process, and conjoint analysis. This 

research uses the unobserved components model (UCM) as the weighting method. 

The unobserved components model is assumed to depend on an unobserved 

variable plus an error term. Therefore, estimating the unknown component sheds 

some light on the relationship between the pressure and its components.  

5. Uncertainty and Sensitivity 

Since the quality of a model depends on the soundness of its 

assumptions, good modelling practice requires that the modeller provides an 

evaluation of their confidence in the model, assessing uncertainties associated 

with the modelling process and the subjective choice taken. Thus, an “X-ray” of 
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the model is performed by testing the relationship between indicator and index. 

The analysis of sensitivity is closely related to the analysis uncertainty, which 

aims to quantify the overall uncertainty in index indicator as a result of the 

uncertainties in the model output.  

6. Back to the data 

Back to the data principally aims to deconstruct the indicators where 

they can used as summary indicators to guide policy and data work.  

7. Visualization  

Visualization of the results should be able to communicate in decision 

making process quickly and accurately.  

 

 

 

 

 

 

 

 

 

 


