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Definition Risk of losses in (on- and off-) balance sheet risk positions 
arising from movements in market prices.

Risk of a price change caused by a change in the level of 
interest rates in the case of debt securities or derivatives, or by
a general movement of the stock market.

Includes the risk that an individual debt or equity security
moves by more or less than the general market in day-to-day
trading and event risk (eg. shock event, risk of default).

Drivers

Calculation 
approaches

Standard

Internal Models

General
Risk

Specific  
risk

For the purpose of calculating capital requirements

Market Risk
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In the last decade, market risk is emerging as one of the most important risks to measure and
manage:

• because even “long term” positions are being converted into marketable securities
(securitization of loan book);

• the incredible growth of financial derivatives, with value linked to market prices of
underlying assets;

• the widespread of IFRS (International Financial Reporting Standards)  that claim for mark-to-
market instead of the traditional book value.

Market risk
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Segregation between Trading and Banking books is meant to avoid regulatory arbitrage

given diferent approaches for calculating capital requirements

Trading Book:                                

• Trading book instruments comprise financial instruments, foreign exchange (FX), and commodities. 

• Financial instruments include both primary financial instruments (or cash instruments) and derivatives. 

• Banks may only include instruments when there is no legal impediment against selling or fully hedging it.

• Banks must fair value daily any trading book instrument and recognise any valuation change in P&L account.

• Portfolio should be actively managed;

Market Risk – Where is the market risk?

Banking Book:

• All other instruments not included in the trading book must be included in the banking book                                
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The risks subject to market risk capital requirements include but are not limited to:

(1) default risk, interest rate risk, credit spread risk, equity risk, foreign exchange (FX) risk and 

commodities risk for trading book instruments; and

(2) FX risk and commodities risk for banking book instruments.

Example of the risk position of a bond denominated in a currency different to a bank’s reporting currency:

• risk positions in general interest rate risk, credit spread risk (non-securitisation) and FX risk, 

• potential losses to the current value of the instrument that could occur due to a change in the relevant 

underlying risk factors (interest rates, credit spreads, or exchange rates).

Market Risk – Where is the market risk?
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Market Risk – Regulatory Requirements

• According to the current regulatory framework, 
institutions are required to calculate own funds 
requirements for market risk for: 

- positions held in the trading book; 

- positions held in the banking book bearing foreign 
exchange (FX) or commodity risk. 

• EBA is mandated to develop draft regulatory 
technical standards (RTS) to specify how institutions 
should calculate the own funds requirements for 
non-trading book positions that are subject to FX 
risk or commodity risk in accordance with the 
alternative standardised approach (SA) and the 
alternative internal model approach (IMA). Currencies

Derivatives

Commodities

Bonds

Stocks

Trading  
Book

Banking Book



Impact on the position value by a change in the price of some asset.

Added risk on top of the linear delta risk when the price change is not
infinitesimal.

Impact of value due to changes in underlying asset’s volatility.

Impact of value due to the reduction of time to maturity - uncertainty is given by
optionality.

Associated with changes in the discount rate.

DELTA
Absolute price

risk

GAMMA
Convexity risk

VEGA
Volatility risk

THETA
Time decay risk

RHO
Discount rate risk

Market Risk - Components
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What is the maximum loss which could be suffered over a certain time period so that there is a 

very low probability that the actual loss will exceed that amount?

Expected return
(a profit ?)Value at Risk

(a loss)

99% confidence

Market Risk assessment: Value-at-Risk
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• The maximum loss you can have on your portfolio in given period.

• With 1% probability you will lose more than the VaR in a given period.

• The expected loss you can have on your portfolio, in the 1% worse cases in a given period. 
- > cVaR

VaR is…
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MV is the asset market value

Sigma is the standard deviation of daily returns for the

proxy asset

Alpha is the coefficient of the standard normal 

distribution for a given confidence level

Delta is the sensibility of asset price to the proxy asset 

price changes

DEAR and VaR for an asset

Daily earnings at risk (DEaR) is 

the statistical measure of the 

potential loss in value of a 

financial asset or portfolio due 

to adverse changes in market 

conditions over a 24-hour 

period. Value at risk (VAR) is the 

cumulative daily earnings at risk.
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If the correlation coefficient rho between any two assets is 1, 
meaning no diversification effect, the VaR of the portfolio would be

the sum of the individual assets’s VaR.

VaR for a portfolio

Banking – Ana Lacerda – Fall 2024



• In this VaR approach, each asset can only be subject to a single risk factor. When that is not the 
case, we have to split the asset in components

• if an European bank has a stock exposure in USD, it can be split into a stock with a US stock 
market risk factor and a spot position in USD subject to the currency volatility

• It is not feasible to use all risk factors.

• A portfolio of 100 stocks cannot be tracked against 100 stock price volatilities. It is better to
use the market index and use beta as delta adjustment.

• The same can be said on bond yields. 

Fine tunning
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• VaR assumes that returns follow a random normal distribution, where the volatility coefficient is stable over 

time.
• empirical studies point to the existence of fat tails
• financial asset returns tend to have more extreme losses than extreme gains (negative skewness)
• short term interest rates are influenced by monetary policy, which is not random

• The model assumes no serial autocorrelation. Also, the relationship between exposure values and risk factors 

are linear (ignoring convexity or option gamma).

• Beyond the confidence level, we have a black hole…

• The computed figure is the loss by selling immediately the portfolio at the prevalent market prices. Is that 

possible?

• It is pro-cyclical: at low vol, VaR allows to increase positions; at high vol it is the opposite. When there is a 

significant drop, VaR tells the bank to sell at the same time. 

• If everyone uses the same tool, this has a very relevant systemic risk.

VaR assumptions and limitations
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Other possible market risk models 

Stressed Value-at-Risk (SVaR):
• calculates a stressed value-at-risk measure based on a one year period of significant market stress.

• How to implement it?
• A possibility is to calculate it using a 99% confidence level and a holding period of ten days.
• Historical market data and observed correlations from a period of significant financial stress (i.e., characterized by high

volatilities) is used as an input for the Historical Simulation.

Incremental Risk Charge:
• captures default and credit rating migration risks for credit-sensitive positions in the trading book.

• How to implement it?
• Using a Monte Carlo Simulation for calculating incremental risk charge as the 99.9% quantile of the portfolio loss

distribution over a one-year capital horizon under a constant position approach and for allocating contributory
incremental risk charge to individual positions.

• Important parameters for the incremental risk charge calculation are exposures, recovery rates, maturities,
ratings with corresponding default and migration probabilities and parameters specifying issuer correlations.



Methods depending on  
assumptions on the 

distribution of the risk factors

Methods depending on the  
returns & history of the  

measured portfolio

Variances and Covariances  
Method Historical Simulation

Monte Carlo Simulations

Market Risk - VaR model types
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Market Risk – Approaches compared
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• Historical distributions
• using actual factor returns from the past, we compute the value of each asset in the

portfolio using a given pricing model (CAPM, discounted cash flow, Black Scholes). The risk
is computed as the difference from the chosen quantile (1% for instance) valuation and
current valuation.

 
• Monte Carlo simulation

• each risk factor can have the most suitable distribution
• 95% confidence VaR is the difference between actual portfolio value and the 5%-percentile

worse valuation using the historical or Monte Carlo scenarios

• Stress Testing
• just a couple of feared scenarios are used

Alternative methods
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Market Risk regulatory requirements:  Fundamental Review of the Trading Book (FRTB)
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• Purpose: Aims to address structural deficiencies in the calculation of market risk capital requirements.

• Background: Initiated by the Basel Committee on Banking Supervision (BCBS) to enhance the stability 

of the banking system post-2008 financial crisis.

• Key Components:

• Revised Market Risk Framework: Introduces a more risk-sensitive approach to calculating 

capital requirements for trading activities.

• Boundary Definition: Clarifies the distinction between trading books and banking books.

• Implementation Timeline: Initially proposed for 2019…

• Capital Requirements:

• Establishes a Minimum Capital Requirement (MRC) for market risk, relying on both standardized 

and internal models.



> 8 %
Total capital

RISK WEIGHTED ASSETS
(Credit + MARKET + Operational Risks + others)

Minimum Capital 
Required

RWA

REMIDER
From session 3Market Risk regulatory requirements – e.g. solvency ratio
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Overview of the FRTB

• The Basel Committee on Banking Supervision (BCBS) undertook a fundamental review of market 

risk capital requirements to address structural deficiencies in the calculation of own funds 

requirements.

• This review led to the publication of a revised market risk framework in January 2016.

• In December 2017, the BCBS postponed the implementation date to allow institutions to develop 

necessary system infrastructures and to resolve specific issues regarding the new standards.

• The Capital Requirements Regulation 2 (CRR2) incorporated Basel III standards related to the FRTB 

as concluded by the BCBS in 2019, strictly for reporting purposes.

Market Risk regulatory requirements:  Fundamental Review of the Trading Book (FRTB) 



Market Risk regulatory requirements:  Fundamental Review of the Trading Book (FRTB) -
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Timeline of the legislative process and implementation
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CRR2:
• Introduction of new FRTB methods as reporting requirements: alternative standard method and 

alternative internal models method.
• Standard method and internal models method remain as methods for calculating own funds 

requirements.
• New rules regarding the delineation between portfolios were only partially introduced in CRR2 (e.g., 

reclassification of positions between Trading Book (TB) / Banking Book (BB), internal risk transfers).

CRR3:
• Introduction of the remaining elements concerning the delineation between TB/BB.
• New methods: reporting requirements now turn into own funds requirements.
• Introduction of some adjustments to the currently applicable rules.
• Introduction of transitional provisions allowing the European Commission to adjust, through a 

Delegated Act, the calculation of capital requirements for market risk or the implementation date of 
the new FRTB methods.

Market Risk regulatory requirements:  Fundamental Review of the Trading Book (FRTB) -
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RWA - BNP Paribas

Source: Microsoft PowerPoint - 3q23-slides - v2.pptx (invest.bnpparibas)

https://invest.bnpparibas/document/3q23-slides


Own funds

regulatory

requirement

• VaR (99% to 10 days of holding 
positions) of the previous day

• Average daily VaR from the last 60
days, multiplied by a factor.

• Last VaR in a stressed situation
• Average of the stressed VaR of 

the last 60 days, multiplied by a 
factor.

Note: Regulators allow banks to use the Internal Ratings based approach once a series of requirements has been complied with (eg: clear risk management
strategy, robust backtesting, regular stress testing, independent model validation). Otherwise, capital requirements are calculated through fixed risk factors
provided by the regulator (standard approach).

Market Risk – Internal models approach to the trading book [to be explored in a future class]
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Market Risk - Deutsche Bank
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Market Risk – BNP Paribas



Market Risk – Santander
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