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Postgraduate Certificate in Risk Management for Central Banks

Market Risk Analysis

Market risk is the possibility of losses arising from movements in market prices, rates, or volatilities that
affect the value of a financial position. In the context of central banking, market risk analysis is essential for
monitoring the stability of financial markets, assessing the impact of policy actions, and ensuring that the
central bank’s own asset holdings are resilient to adverse market developments. The following key terms
and vocabulary form the foundation of a comprehensive market risk analysis framework.

Value at Risk (VaR) is a statistical measure that estimates the maximum loss a portfolio could experience
over a specified time horizon at a given confidence level. For example, a 10‑day VaR of 100 million at a 99 %
confidence level implies that, under normal market conditions, the portfolio is expected not to lose more
than 100 million in 99 % of the days. VaR is widely used for risk reporting, capital allocation, and limit setting.
However, VaR does not provide information about losses that exceed the VaR threshold, leading to the
development of complementary measures such as Conditional Value at Risk.

Conditional Value at Risk (CVaR), also known as Expected Shortfall, captures the average loss in the tail
beyond the VaR point. Using the same portfolio example, a 99 % CVaR of 150 million indicates that, on days
when losses exceed the 100 million VaR, the average loss is 150 million. CVaR is favoured by regulators
because it reflects tail risk more accurately and satisfies the property of sub‑additivity, which VaR may
violate under certain distributions.

Stress testing involves evaluating the impact of extreme but plausible market scenarios on a portfolio.
Central banks often design stress scenarios that reflect macro‑economic shocks, such as sharp currency
depreciations, sovereign debt crises, or sudden spikes in commodity prices. For instance, a stress test might
examine the effect of a 30 % decline in the Euro against the US dollar on the central bank’s
foreign‑exchange reserves. Stress testing helps identify vulnerabilities that are not captured by VaR or CVaR,
especially when market dynamics become non‑linear.

Scenario analysis is similar to stress testing but typically focuses on a set of predefined narratives rather
than purely statistical extremes. A scenario may combine a rapid increase in interest rates, a contraction in
equity markets, and heightened credit spreads. Scenario analysis is valuable for understanding how multiple
risk factors interact, and it supports strategic decision‑making, such as adjusting the composition of the
central bank’s balance sheet in anticipation of policy shifts.

Sensitivity analysis measures the change in portfolio value resulting from a small change in a single risk
factor while holding other factors constant. For example, the sensitivity of a bond portfolio to a
1 basis‑point shift in the yield curve can be expressed in monetary terms. Sensitivity analysis is often used to
compute the so‑called “Greeks” for derivative positions, providing insight into the directional exposure of
the portfolio.

Greeks are risk measures derived from the partial derivatives of a derivative’s price with respect to
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underlying variables. The most common Greeks include Delta, which measures price sensitivity to changes
in the underlying asset price; Gamma, the rate of change of Delta; Vega, sensitivity to implied volatility;
Theta, sensitivity to the passage of time; and Rho, sensitivity to interest rates. Understanding Greeks is
crucial for managing non‑linear exposures, especially in portfolios containing options or other exotic
derivatives.

Historical simulation is a non‑parametric VaR methodology that revalues the portfolio using actual historical
changes in risk factors. By applying past market moves to the current portfolio, the method generates a
distribution of potential outcomes without assuming a particular statistical distribution. Historical simulation
is particularly useful when the risk factor dynamics exhibit skewness or kurtosis that deviate from the normal
distribution.

Monte Carlo simulation generates a large number of random market scenarios based on assumed statistical
properties of risk factors, such as drift, volatility, and correlation. Each simulated scenario revalues the
portfolio, producing a distribution of outcomes from which VaR, CVaR, and other risk metrics can be
estimated. Monte Carlo methods are flexible, allowing for complex, non‑linear instruments and multi‑factor
dependencies, but they require substantial computational resources and robust model validation.

Parametric VaR (also known as the variance‑covariance approach) assumes that risk factor returns follow a
multivariate normal distribution. The method calculates VaR using the portfolio’s variance‑covariance matrix
and the specified confidence level. While computationally efficient, parametric VaR may underestimate risk
when returns exhibit fat tails or when the portfolio contains significant non‑linear positions.

Risk factor is any variable that influences the market value of a financial instrument. Typical risk factors
include interest rates, exchange rates, equity indices, commodity prices, and credit spreads. In a central bank
context, risk factors may also encompass sovereign yield curves, inflation expectations, or macro‑economic
variables such as GDP growth. Identifying relevant risk factors is a prerequisite for building accurate risk
models.

Factor model expresses the returns of a portfolio as a linear combination of risk factor returns. Factor
models simplify risk measurement by reducing the dimensionality of the risk space. A common example is
the Capital Asset Pricing Model (CAPM), which relates asset returns to a single market factor. More
sophisticated models, such as multi‑factor models, incorporate additional factors like size, value, or
momentum to capture a broader range of systematic risk.

Principal Component Analysis (PCA) is a statistical technique used to identify the dominant sources of
variance in a set of correlated risk factors. By transforming the original risk factors into uncorrelated
principal components, PCA enables risk managers to focus on a smaller number of factors that explain most
of the variability in the data. In market risk analysis, PCA is often applied to the yield curve to extract the
level, slope, and curvature components that drive bond price movements.

Liquidity risk refers to the risk that a position cannot be unwound or hedged without causing a material
price impact. Liquidity risk is especially relevant for central banks when dealing with less‑traded securities or
during periods of market stress. For example, a sudden surge in demand for a particular sovereign bond
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may widen bid‑ask spreads, leading to higher transaction costs and potential losses for the central bank’s
portfolio.

Basis risk arises when the hedge instrument does not perfectly match the underlying exposure. A central
bank that hedges a foreign‑exchange exposure using a futures contract may still face basis risk due to
differences in contract specifications, settlement dates, or market liquidity. Basis risk can be quantified by
measuring the residual variance after the hedge is applied.

Interest rate risk is the exposure to changes in interest rates that affect the value of fixed‑income
instruments. Central banks monitor interest rate risk closely, as policy rate adjustments can cause
substantial revaluations of government securities, corporate bonds, and other interest‑sensitive assets. The
measurement of interest rate risk often employs duration and convexity, which capture the linear and
curvature effects of rate changes on bond prices.

Duration is a measure of the weighted average time to receive cash flows from a bond, expressed in years.
Modified duration quantifies the percentage change in a bond’s price for a 1 % change in yield. For instance,
a bond with a modified duration of 5 will experience a 5 % price change for a 1 % shift in the yield curve,
assuming a linear relationship.

Convexity captures the curvature of the price‑yield relationship, providing a second‑order correction to the
duration estimate. Positive convexity indicates that price declines are smaller than price gains for equal
magnitude changes in yields. Including convexity improves the accuracy of interest‑rate risk estimates,
particularly for large rate moves.

Equity risk is the risk of loss due to fluctuations in equity prices. Central banks may hold equity positions
directly (e.G., For strategic investments) or indirectly through equity‑linked derivatives. Equity risk can be
measured using beta, which reflects the sensitivity of a security’s returns to movements in a broad market
index. A beta greater than one indicates higher volatility than the market, while a beta less than one
suggests lower volatility.

Foreign exchange (FX) risk arises from changes in currency exchange rates that affect the value of
foreign‑denominated assets and liabilities. Central banks manage FX risk through a combination of spot,
forward, and option contracts. For example, a central bank holding a large amount of US Treasury securities
denominated in dollars must consider the impact of EUR/USD fluctuations on the domestic currency value
of its holdings.

Commodity risk involves exposure to price movements in physical commodities such as oil, natural gas, and
metals. Commodity risk can affect central banks indirectly through inflation expectations, as commodity
price shocks often translate into higher consumer price inflation. Direct commodity exposure may arise from
sovereign wealth fund investments or strategic reserves.

Credit spread risk refers to the risk that the difference between the yield of a corporate bond and a risk‑free
benchmark changes, affecting the bond’s price. Credit spread widening typically reflects deteriorating credit
quality or heightened market risk aversion. Central banks monitor credit spread risk when holding corporate
bonds or credit‑linked derivatives, as spread movements can amplify losses beyond interest‑rate effects
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alone.

Volatility is a statistical measure of the dispersion of returns for a given security or market index. Implied
volatility, derived from option prices, reflects market expectations of future volatility, while historical
volatility is computed from past price data. Volatility is a core input for pricing options, calculating VaR, and
designing hedging strategies.

Correlation quantifies the degree to which two risk factors move together. Accurate correlation estimates
are essential for portfolio risk aggregation, as they determine how individual risks combine to produce
overall portfolio risk. Correlations can change over time, especially during periods of market stress, leading
to “correlation breakdowns” that increase systemic risk.

Risk aggregation is the process of combining individual risk measures across different asset classes, risk
factors, and time horizons to produce a single, comprehensive risk metric. Aggregation typically involves
mathematical techniques such as the square‑root of the sum of variances, adjusted for correlations, or
simulation‑based approaches that preserve the joint distribution of risk factors.

Risk appetite defines the level of risk a central bank is willing to accept in pursuit of its objectives, such as
price stability, financial stability, or the management of foreign‑exchange reserves. A clear risk appetite
statement guides the setting of risk limits, capital buffers, and governance processes. Risk appetite must be
aligned with the institution’s strategic goals, regulatory requirements, and the broader macro‑economic
environment.

Risk tolerance translates risk appetite into quantitative thresholds that are operationally enforceable. For
example, a risk tolerance might specify that the 10‑day VaR of the foreign‑exchange portfolio should not
exceed 200 million domestic currency units. Tolerances are monitored continuously, and breaches trigger
escalation procedures.

Risk limit is a specific numerical bound placed on a particular risk metric, such as VaR, exposure to a single
currency, or concentration in a sector. Limits are set based on risk appetite, regulatory guidance, and
internal governance. Exceeding a limit typically requires senior‑level approval and may trigger remedial
actions such as portfolio rebalancing or hedging.

Risk governance encompasses the policies, structures, and processes that ensure risk is identified,
measured, monitored, and controlled effectively. Central banks establish risk committees, risk‑management
functions, and reporting lines to embed risk governance throughout the organization. Effective governance
promotes a risk‑aware culture and facilitates compliance with supervisory expectations.

Risk culture refers to the attitudes, values, and behaviours that influence how individuals and teams perceive
and manage risk. A strong risk culture encourages transparent communication, proactive identification of
emerging risks, and accountability for risk‑related decisions. Central banks cultivate risk culture through
training, incentives, and clear expectations from senior leadership.

Risk measurement is the quantitative assessment of potential losses. It includes point‑in‑time metrics such
as VaR, CVaR, and stress‑test outcomes, as well as forward‑looking measures like scenario projections and
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sensitivity analyses. Accurate risk measurement depends on high‑quality data, robust models, and
appropriate assumptions about market dynamics.

Risk reporting delivers risk information to stakeholders, including senior management, board members, and
regulators. Reports typically include risk metrics, limit utilization, breaches, and explanations of significant
risk drivers. Timely and accurate reporting supports informed decision‑making and regulatory compliance.

Risk dashboard is a visual tool that consolidates key risk indicators (KRIs) into an intuitive display, enabling
rapid assessment of the risk profile. While the term “dashboard” is often associated with graphical
interfaces, the underlying content can be presented in tabular or textual form for compliance with
formatting constraints.

Risk offset occurs when one position reduces the risk of another, such as a hedge that neutralises exposure
to a particular risk factor. Offsets must be documented and validated, as they affect the calculation of net
risk exposure and capital requirements.

Hedging is the practice of taking offsetting positions to mitigate undesirable risk. Central banks employ
hedging strategies using derivatives, such as forward contracts to lock in exchange rates, interest‑rate
swaps to manage yield‑curve exposure, and options to protect against extreme moves. Effective hedging
reduces volatility in earnings and balance‑sheet values.

Derivatives are financial contracts whose value derives from underlying assets, rates, or indices. The main
types of derivatives used in market risk management include options, futures, forwards, and swaps. Each
derivative type has distinct payoff structures, settlement mechanisms, and risk characteristics.

Option contracts grant the holder the right, but not the obligation, to buy (call) or sell (put) an underlying
asset at a predetermined price on or before a specified date. Options provide asymmetric payoff profiles,
allowing central banks to protect against downside risk while retaining upside potential. The pricing of
options depends on several factors, including the underlying price, strike price, time to maturity, risk‑free
rate, and implied volatility.

Future contracts are standardized agreements to buy or sell an underlying asset at a future date at a price
agreed today. Futures are traded on exchanges, offering high liquidity and transparent pricing. Central
banks may use futures to manage exposure to commodity prices, interest rates, or equity indices.

Forward contracts are similar to futures but are privately negotiated and customized to the parties’ needs.
Forward contracts are often used for hedging foreign‑exchange exposure, as they can be tailored to the
exact amount and settlement date required by the central bank.

Swap is an agreement to exchange cash flows based on different underlying variables. Common swaps
include interest‑rate swaps, where a fixed‑rate payment is exchanged for a floating‑rate payment, and
cross‑currency swaps, which combine interest‑rate and FX exchanges. Swaps enable central banks to adjust
the duration of their bond holdings, manage currency exposure, and align cash flows with policy objectives.

Interest‑rate swap involves swapping a fixed‑rate payment for a floating‑rate payment tied to a reference
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benchmark such as LIBOR or EURIBOR. By entering into an interest‑rate swap, a central bank can transform
the interest‑rate profile of its portfolio, for instance converting a floating‑rate exposure into a fixed‑rate
exposure to reduce sensitivity to rate volatility.

Cross‑currency swap combines an interest‑rate swap with an FX swap, allowing the exchange of both
principal and interest payments in different currencies. This instrument is valuable for managing the
currency composition of foreign‑exchange reserves while simultaneously hedging interest‑rate risk.

Basis swap exchanges floating‑rate payments based on two different reference rates, such as LIBOR versus
EURIBOR. Basis swaps help mitigate basis risk that arises when the underlying exposure is linked to a
specific reference rate that differs from the one available in the market.

Credit default swap (CDS) is a contract that provides protection against the default of a reference entity. The
buyer of a CDS pays a periodic premium to the seller, who agrees to compensate the buyer if a credit event
occurs. Central banks may use CDS contracts to hedge credit spread risk or to gauge market perceptions of
sovereign creditworthiness.

Market risk capital is the amount of capital that a financial institution must hold to absorb potential losses
from market risk exposures. While central banks are not commercial banks, they often adopt market‑risk
capital concepts to ensure that their own asset holdings are adequately capitalised against adverse market
movements.

Basel III introduced a comprehensive market risk framework for banks, including the standardized approach
and the internal models approach. The framework sets minimum capital requirements based on VaR and
stressed VaR calculations, encouraging banks to adopt robust risk‑measurement practices. Central banks, as
supervisors, must understand these requirements to assess the resilience of the banking sector.

Basel IV further refines market risk capital rules, emphasizing the use of more granular risk factor data,
longer historical periods for stressed VaR, and stricter constraints on model usage. The evolution from Basel
III to Basel IV reflects regulatory focus on reducing model risk, enhancing transparency, and strengthening
the alignment between capital and actual risk exposure.

Internal models approach (IMA) allows banks to calculate market risk capital using their own validated
models, subject to supervisory approval. IMA models typically rely on VaR, stressed VaR, and back‑testing
procedures. Central banks assess the adequacy of IMA models during supervisory reviews, ensuring that
banks’ internal risk measurements are sound and conservative.

Standardized approach (SA) provides a prescriptive method for calculating market risk capital, using fixed
risk weights and predefined risk factor categories. The SA is less sensitive to the specific composition of a
bank’s portfolio but offers a transparent benchmark for capital adequacy. Central banks compare SA results
with IMA outcomes to identify potential model weaknesses.

Back‑testing evaluates the accuracy of a VaR model by comparing predicted VaR levels with actual portfolio
outcomes over a test period. The number of exceedances (instances where losses exceed VaR) is counted
and compared to the expected frequency based on the confidence level. Excessive exceedances may
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indicate model misspecification, data issues, or changing market conditions.

Model validation is the systematic assessment of a risk model’s methodology, assumptions, data inputs, and
performance. Validation includes reviewing model documentation, testing against historical data,
stress‑testing under extreme scenarios, and ensuring that the model’s outputs are consistent with observed
market behaviour. Central banks conduct model validation both internally and as part of supervisory
oversight.

Model risk arises when a model is incorrectly specified, mis‑calibrated, or applied inappropriately, leading to
erroneous risk estimates. Model risk can be mitigated through rigorous validation, independent review,
documentation, and regular back‑testing. Central banks must manage model risk to maintain confidence in
their market‑risk assessments.

Data quality is a critical determinant of model reliability. High‑quality data should be accurate, complete,
timely, and consistent across sources. For market risk analysis, data includes price histories, yield curves,
volatilities, and macro‑economic indicators. Poor data quality can distort VaR calculations, stress‑test
outcomes, and sensitivity measures.

Data granularity refers to the level of detail in the data set. Finer granularity, such as daily price
observations, enables more precise risk estimates, while coarser granularity may mask short‑term volatility.
Central banks must balance the desire for granularity with the computational burden and data‑storage
constraints.

Time horizon is the period over which risk is measured. Common horizons for market risk include one day,
ten days, and longer periods for strategic planning. The choice of horizon influences the magnitude of VaR
and other risk metrics, as longer horizons typically capture larger potential losses.

Confidence level denotes the statistical certainty associated with a VaR estimate. Standard confidence levels
are 95 %, 99 %, and 99.9 %. Higher confidence levels produce larger VaR figures, reflecting a more
conservative view of potential losses.

Stress scenario is a specific set of assumptions about market movements used in stress testing. Scenarios
may be historical (e.G., The 2008 financial crisis) or hypothetical (e.G., A sudden 25 % depreciation of the
domestic currency). Scenarios are selected to reflect plausible threats to financial stability.

Macroeconomic shock denotes a sudden, large‑scale change in economic variables such as GDP growth,
inflation, or unemployment. Macroeconomic shocks can propagate through financial markets, affecting
asset prices, interest rates, and credit spreads. Central banks incorporate macroeconomic shock scenarios
into market risk analyses to evaluate the indirect impact on portfolios.

Sovereign risk is the risk that a government will default on its debt obligations or that its fiscal position will
deteriorate, leading to higher yields and lower bond prices. Sovereign risk is particularly relevant for central
banks holding government securities, as changes in sovereign creditworthiness can affect both market value
and policy credibility.
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Emerging‑market risk captures the heightened volatility, lower liquidity, and greater political uncertainty
associated with assets from developing economies. Central banks may hold emerging‑market securities as
part of diversification strategies, but must account for the amplified risk by applying appropriate risk
weights and stress‑testing for currency and political events.

Contagion describes the transmission of financial distress from one market or institution to another.
Contagion can amplify market risk when a shock in one asset class triggers losses in others. Understanding
contagion mechanisms helps central banks design stress tests that capture cross‑market spillovers.

Systemic risk is the risk that the failure of a significant market participant or a severe market shock could
destabilise the entire financial system. Market risk analysis contributes to systemic‑risk monitoring by
identifying concentrations, interconnections, and vulnerabilities that could threaten overall financial stability.

Risk transfer involves shifting risk to another party, typically through insurance, reinsurance, or the sale of
risk‑linked securities. Central banks may use risk‑transfer mechanisms, such as issuing sovereign bonds with
built‑in risk‑sharing features, to distribute market risk across a broader investor base.

Risk mitigation encompasses all actions taken to reduce the likelihood or impact of adverse risk events.
Mitigation techniques include diversification, hedging, setting tighter limits, improving data governance,
and enhancing model robustness. Effective mitigation reduces the capital required to absorb potential
losses.

Risk appetite statement articulates the level and type of risk a central bank is prepared to accept. The
statement should be concise, measurable, and aligned with the institution’s strategic objectives. It serves as
a reference point for setting limits, designing controls, and communicating risk philosophy to stakeholders.

Risk tolerance framework translates the appetite statement into specific, actionable thresholds for key risk
metrics. The framework outlines the processes for monitoring, reporting, and escalating breaches, ensuring
that risk‑taking remains within defined boundaries.

Risk limit breach occurs when actual exposure exceeds a predefined limit. Breaches trigger escalation
procedures, may require remedial actions such as portfolio rebalancing, and often lead to a review of the
underlying assumptions that led to the excess.

Risk escalation is the process of notifying higher‑level authorities when risk indicators exceed tolerances or
limits. Escalation pathways define who must be informed, the timeline for reporting, and the corrective
measures required. Effective escalation prevents risk from accumulating unnoticed.

Risk monitoring is the ongoing observation of risk indicators, limits, and market developments. Continuous
monitoring enables timely detection of emerging threats and supports proactive risk management. Central
banks use automated systems to track risk metrics in real time, supplemented by periodic reviews.

Risk communication involves conveying risk information to internal and external audiences in a clear,
concise, and actionable manner. Effective communication fosters transparency, supports decision‑making,
and builds confidence among market participants and the public.
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Risk policy outlines the principles, responsibilities, and procedures governing risk management. The policy
defines the scope of risk‑management activities, the authority of risk committees, and the expectations for
documentation and reporting.

Risk governance structure describes the hierarchy of risk oversight, typically including a board of directors, a
risk committee, a chief risk officer (CRO), and functional risk managers. Clear lines of responsibility and
reporting ensure that risk decisions are made with appropriate authority and expertise.

Risk measurement horizon is the period over which risk metrics are calculated, which may differ from the
operational horizon for trading or investment decisions. Selecting an appropriate measurement horizon is
essential to align risk estimates with the time frame of decision‑making.

Risk aggregation methodology determines how individual risk measures are combined. Common
methodologies include the variance‑covariance approach, Monte Carlo simulation, and factor‑based
aggregation. The chosen methodology must reflect the portfolio’s composition, the nature of risk factors,
and regulatory expectations.

Risk factor dynamics describe the statistical behaviour of risk factors over time, including drift, volatility, and
correlation structures. Accurate modelling of dynamics is crucial for generating realistic scenarios in Monte
Carlo simulations and for calibrating parametric VaR models.

Non‑linear risk arises from instruments whose payoff is not a linear function of the underlying risk factor,
such as options and other derivatives. Non‑linear risk requires advanced modelling techniques, including
the use of Greeks, scenario analysis, and simulation, to capture the curvature and asymmetry of payoff
profiles.

Tail risk refers to the risk of extreme losses occurring in the far ends of the loss distribution. Tail risk is often
underestimated by traditional VaR models, prompting the use of CVaR, stress testing, and scenario analysis
to capture the potential magnitude of rare events.

Liquidity‑adjusted VaR (L‑VaR) incorporates liquidity considerations into VaR calculations by adding a
liquidity cost component to the market risk estimate. The liquidity cost reflects the price impact of
unwinding positions under stressed market conditions, providing a more realistic assessment of potential
losses.

Regulatory capital is the minimum amount of capital that a financial institution must maintain to meet
supervisory standards. While central banks are not subject to the same capital adequacy rules as
commercial banks, they often adopt analogous internal capital adequacy assessments to ensure resilience.

Stress‑testing framework outlines the methodology, scenarios, and governance for conducting stress tests.
The framework specifies the selection of risk factors, the construction of shock scenarios, the frequency of
testing, and the reporting process. A robust framework ensures consistency and comparability of results
over time.

Back‑testing threshold defines the acceptable number of VaR exceedances over a given period. For a 99 %
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VaR, the expected exceedance rate is 1 %; statistical tests such as the Kupiec test are used to determine
whether observed exceedances are within acceptable limits.

Scenario‑generation engine is the software component that creates market scenarios for simulation‑based
risk analysis. The engine must be capable of generating correlated risk‑factor paths, applying shock
distributions, and incorporating stochastic volatility models where appropriate.

Scenario‑specific VaR calculates VaR under a particular stress scenario, providing insight into how risk
metrics behave when market conditions deviate dramatically from the baseline. Scenario‑specific VaR is
useful for communicating the impact of extreme events to senior management.

Stress‑test horizon determines the length of time over which a stress scenario is applied. Short‑run horizons
(e.G., One day) capture immediate market reactions, while longer horizons (e.G., One year) assess the
cumulative effect of sustained shocks on portfolio value.

Portfolio rebalancing is the process of adjusting holdings to bring the portfolio back in line with target risk
exposures or limits. Rebalancing may be triggered by limit breaches, market movements, or the outcomes
of stress tests that reveal undesirable concentrations.

Hedge effectiveness measures the degree to which a hedge reduces the risk exposure of the underlying
position. Effectiveness can be assessed using statistical tests (e.G., The 80 % rule) or by comparing the
variance of the hedged portfolio to that of the unhedged position.

Dynamic hedging involves adjusting hedge positions continuously in response to market movements. While
dynamic hedging can improve risk mitigation, it also introduces additional transaction costs and operational
complexity, which must be weighed against the benefits.

Transaction cost analysis (TCA) evaluates the impact of trading costs on the performance of hedging
strategies. TCA includes explicit costs such as commissions and implicit costs such as market impact.
Accurate TCA ensures that hedging decisions are not undermined by excessive costs.

Risk‑adjusted return on capital (RAROC) quantifies the return earned on a portfolio after adjusting for risk,
typically measured by VaR or CVaR. RAROC facilitates comparison across different asset classes and
strategies, guiding capital allocation decisions.

Liquidity risk premium reflects the additional return required by investors to compensate for holding
less‑liquid assets. Central banks may incorporate a liquidity premium when evaluating the cost of holding
certain securities, particularly in stressed market environments.

Credit valuation adjustment (CVA) is the adjustment to the fair value of a derivative to account for
counter‑party credit risk. CVA quantifies the expected loss due to counter‑party default, incorporating credit
spreads, exposure profiles, and recovery rates. Central banks must consider CVA when assessing the net risk
of derivative positions.

Funding valuation adjustment (FVA) captures the cost of funding uncollateralised derivative positions. FVA
reflects the spread between the funding rate and the risk‑free rate, influencing the valuation of derivatives
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that require cash outflows for margin or collateral.

Operational risk is the risk of loss resulting from inadequate or failed internal processes, people, systems, or
external events. Although operational risk is distinct from market risk, the two can interact; for example, a
systems failure could impede the timely execution of a hedge, amplifying market losses.

Risk‑adjusted performance metrics such as Sharpe ratio, Sortino ratio, and information ratio incorporate risk
measures into performance evaluation. These metrics assist central banks in assessing whether risk‑taking
activities generate sufficient excess returns relative to the risk borne.

Scenario‑based capital planning integrates stress‑test outcomes into the capital allocation process. By
projecting capital needs under adverse scenarios, central banks can ensure that sufficient buffers exist to
absorb potential losses without jeopardising policy objectives.

Risk‑based pricing involves setting the price of securities or derivatives to reflect the underlying risk,
including market, credit, and liquidity components. Central banks may apply risk‑based pricing when
conducting open‑market operations, ensuring that rates align with the risk profile of the assets being
transacted.

Risk‑weighted assets (RWA) are a measure of the amount of capital that must be held against assets,
weighted by their riskiness. While RWA is a banking concept, central banks may use a similar approach to
gauge the relative exposure of different asset classes within their own portfolios.

Stress‑testing governance defines the roles, responsibilities, and approval processes for stress‑test design,
execution, and reporting. Governance ensures that stress tests are conducted with methodological rigor,
that assumptions are documented, and that results are reviewed by appropriate senior officials.

Regulatory expectations for market risk management have evolved to emphasise model validation, data
integrity, and the use of forward‑looking measures. Central banks must stay abreast of these expectations,
adapting their internal frameworks to meet supervisory standards and to support effective supervision of
the banking sector.

Risk‑management culture is reinforced through training programmes, clear incentives, and open
communication channels. A mature culture encourages staff to raise concerns, to challenge assumptions,
and to actively participate in risk‑identification activities.

Risk‑adjusted scenario analysis combines scenario analysis with risk‑adjusted metrics, allowing central banks
to evaluate how specific shocks affect risk‑adjusted returns, capital ratios, and liquidity positions. This
approach provides a more holistic view of the consequences of adverse market developments.

Liquidity stress test focuses on the ability to meet cash‑flow requirements under severe market conditions.
The test may involve simulating a run on reserves, a sudden withdrawal of funding, or a sharp contraction in
market liquidity, and assessing the impact on the central bank’s balance sheet.

Market‑risk dashboard consolidates key indicators such as VaR, CVaR, stress‑test outcomes, limit utilisation,
and liquidity metrics into a single view for senior management. Although the dashboard is a visual tool, the
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underlying data can be presented in plain text for compliance with formatting constraints.

Risk‑offsetting strategies aim to neutralise exposure by taking positions that move inversely to the primary
risk factor. For example, a central bank holding a large amount of domestic government bonds may offset
interest‑rate risk by entering into interest‑rate swaps that pay a floating rate and receive a fixed rate.

Risk‑limit framework establishes quantitative thresholds for each risk metric, defines the process for limit
setting, and outlines escalation procedures for breaches. The framework must be flexible enough to
accommodate changes in market conditions while maintaining robust controls.

Risk‑adjusted scenario planning integrates macro‑economic forecasts with stress‑test scenarios to evaluate
the combined effect of policy decisions and market shocks. This planning assists central banks in
anticipating the impact of interest‑rate hikes on bond portfolios, foreign‑exchange reserves, and inflation
expectations.

Stress‑test validation ensures that stress‑test models produce reliable and accurate results. Validation
activities include benchmarking against historical events, sensitivity analysis of model parameters, and
independent review by a separate risk‑validation team.

Risk‑adjusted capital adequacy assesses whether the available capital is sufficient to cover risk‑adjusted
losses under stressed conditions. This assessment may involve applying a capital multiplier to VaR or CVaR
estimates, reflecting regulatory capital requirements.

Scenario‑based liquidity assessment evaluates the ability to fund operations under a range of adverse
market conditions. The assessment considers cash‑flow mismatches, funding sources, and the potential
impact of market dislocations on the availability of liquidity.

Risk‑monitoring frequency determines how often risk metrics are updated and reviewed. High‑frequency
monitoring (e.G., Intraday) is essential for volatile markets, while lower frequency (e.G., Weekly) may suffice
for longer‑term strategic risk assessment.

Risk‑adjusted policy analysis examines how monetary‑policy actions influence market‑risk exposures. For
instance, raising policy rates may increase interest‑rate risk on a bond portfolio, while simultaneously
reducing foreign‑exchange volatility by strengthening the domestic currency.

Risk‑adjusted stress‑test reporting presents stress‑test results in a format that highlights the impact on
capital, liquidity, and earnings. Reports should include a narrative explanation of assumptions, a summary of
key findings, and recommendations for risk‑mitigation actions.

Risk‑adjusted exposure limits set bounds on exposure to specific risk factors, such as a maximum 15 %
exposure to a single currency or a cap on the notional amount of derivative contracts. Limits are calibrated
based on the risk appetite, historical performance, and stress‑test outcomes.

Read online: https://learnuni.com/guides/5062060/market-risk-
analysis
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