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Overview of BOK ST framework

• BOK holds two type of Stress Test model, SAMP and NBFI ST model.

• SAMP : Systemic Risk Assessment Model of Macroprudential Policy. (Oct. 2012)

• NBFI ST model : Non-Bank Financial Stress Test model.(June 2018)

• We are integrating SAMP and NBFI ST model for whole financial Sector Stress test. 
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Overview of BOK ST framework – SAMP -01
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Systemic risk indicators

• Deleveraging/liquidity withdrawals
• Rollover risk/liquidity shortages
• Fire-sale/credit crunch losses
• Higher funding costs
• Defaults due to funding liquidity 

contagion

④Funding liquidity contagion module

• Credit/market losses
• Interest /non-interest incomes
• Loan loss provisions
• Fundamental default
• Default costs

② Bank profit and loss module

• Estimation of joint probability distribution 
of macro-risk factors

• Macroeconomic econometric model 
(BVAR)

• Time-varying volatility (GARCH)
• Co-movement & dependence (Copula)
• Fat tail-risk (EVT)

① Macro-risk factor module

• Capital requirements
• Fire-sale losses
• Credit crunch losses
• Interbank credit losses
• Defaults due to loss contagion

③Default contagion module

• Distribution of numbers of 
defaulting/distressed banks

• Loss distribution of individual 
banks/banking system

• Probabilistic assessment(VaR, ES, etc.)

⑥Systemic riskmeasurement module

• Multi-period bank losses
• Dynamic update of banks’ B/S

⑤ Multi-period module

Overall structure of SAMP



Development Background of NBFIs ST Model

• NBFIs are Important!

• The share of NBFI is gradually expanding in financial system.

• Interconnectedness among NBFIs is intensifying.

• Regulation and supervision of NBFIs are relatively weak.

 There is a high possibility of risks building up in NBFIs. 
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* NBFIs

1. Insurance companies

2. non-bank depository institutions 

(mutual credit cooperatives and savings banks)

3. securities companies 

4. credit card companies 



Features of NBFIs ST Model

• NBFI ST model is top-down macro stress testing model

• NBFIs ST model can quantitatively assess the effects that changes in 

macroeconomic and financial sectors. 

• It is individual sector based model

• Business models and risk factors are different from each other.

• It can also assess the resilience of the individual financial institutions. 

• It is a modeling platform for macro stress tests

• It is designed to reflect 2nd round effect such as transmission of risks among 

financial institutions (credit risk, liquidity risk, and market risk)

• It is a tool for macroprudential analysis

• BOK evaluates policy effectiveness for NBFIs. 
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Main Details of the Model

• NBFI ST model is composed of 

• ① a business profit and loss module, ② a credit loss module, ③ a market profit and loss 

module, ④ an interest earnings module, ⑤ an other profit and loss module, ⑤ -1 a risk/asset 

amount adjustment module , ⑥ risk transmission model, ⑥-2 a risk/asset amount adjustment 

module.
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Main Details of the Model

① Business profit and loss module

• The business profits and losses of the respective sectors includes those on 
insurance premiums, securities commission fees, and credit card commission 
fees
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② Credit loss module

• DR is estimated using the non-performing loan (NPL) ratio or the delinquency rate 
through a regression model



Main Details of the Model03

③ Market profit and loss module

• NBFIs ST model marked to market the changes in values of securities held 
following changes in financial market variables such as interest rates, stock 
prices and exchange rates. 



Main Details of the Model03

④ Interest earnings module

• The interest expenses from interest-bearing liabilities were subtracted from 
the interest income on interest-bearing assets, to calculate the interest 
earnings.

⑤ Other profit and loss module

• Other profit and loss was estimated through a regression model using 
macroeconomic and financial risk indicators as the explanatory variables. 
Sales and general administrative expenses were calculated by reflecting the 
rates of inflation and growth.



Main Details of the Model03

⑥ Risk transmission module (2nd round effect)

• Overall risk transmission by sector is 
estimated through the mutual exposures
within the individual non-bank financial 
sectors. 

• The amounts of loss stemming from risk 
transmission were estimated through the 
liquidity risk, the credit risk, and market 
risk channel.

⑦ Risk·asset amount adjustment module

• Each sector’s capital ratio calculation is 
estimated by reflecting the 
macroeconomic/financial risk factor 
scenarios.



Stress Test Results

• (Scenario) Stress test assumed two exceptional circumstances. 

• Rises in market interest rates1) or economic slowdowns2) continued for two 

years from the end of 2017. 

1) The scenario assumes increase in market interest rates  of either 200bp or 300bp

2) The annual economic growth rates remained below the BOK’s forecasts by either 1.7%p 

(Adverse) or 3.5%p (Severe).
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Stress Test Results

• Test results under scenario of rise in market interest rates are as follows.

• RBC ratio falls from 257.9% as of year-end 2017 to 182.9% (-75.0%p) two 

years later when interest rates rise by 200bp, and to 104.5% (-153.4%p) in 

the case of a 300bp increase. 
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Stress Test Results04



Stress Test Results

• Test results under scenario of domestic economic slowdown are as follows.

• NCR falls from 636.3% at year-end 2017 to 495.6% (-140.7%p) in the case of 

adverse scenario, and to 418.9%(-217.4%p) under the severe scenario. 
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Future Plans

• We are in progress of constructing an integrated stress testing model.

• It links banking sector model (SAMP) with this NBFI ST model

 In the future it will be able to assess overall financial system resilience
more intricately, by reflecting the mutual transactions carried out across 
financial sectors.
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• BOK plans to continually improve the NBFI ST model in the future, together with 
expanding its database on non-bank financial institutions. 

• In this process it plans to take into consideration changes in the sectoral 
business environments, supervisory regulation and accounting systems, 
etc., and work to enhance its NBFI ST model’s validity.


