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Postgraduate Certificate in Risk Management for Central Banks (Bangladesh)

Market Risk Analysis

Alpha – A measure of an investment’s performance relative to a benchmark index. Related terms: beta,
risk‑adjusted return, CAPM. Explanation: Alpha quantifies the excess return generated by a portfolio
manager after accounting for market risk. A positive alpha indicates outperformance, while a negative alpha
signals underperformance. Example: A Bangladeshi sovereign bond fund reports an annual return of 7 %
while the benchmark index yields 5 %; the fund’s alpha is +2 %. Practical application: Central banks use
alpha to assess the skill of asset managers whose portfolios hold foreign exchange reserves. Challenges:
Isolating true alpha from luck, data frequency, and survivorship bias can be difficult, especially in
emerging‑market environments with thin trading.

Beta – The sensitivity of a security’s returns to movements in the overall market. Related terms: alpha,
systematic risk, volatility. Explanation: A beta of 1.2 Implies the security tends to move 12 % for every 10 %
change in the market index. Example: The Dhaka Stock Exchange (DSE) Index has a beta of 1.0 By definition;
a large‑cap bank’s stock with beta 1.4 Would be expected to outperform the index in a bull market and
underperform in a bear market. Practical application: Reserve Bank of Bangladesh (Bangladesh) employs
beta to construct risk‑adjusted reserve portfolios that balance exposure to domestic equities and foreign
assets. Challenges: Beta assumes linear relationships and ignores regime shifts, which can be pronounced
during currency crises or political instability.

Credit Spread Risk – The risk that the yield differential between a corporate bond and a risk‑free benchmark
widens. Related terms: yield curve, default risk, liquidity premium. Explanation: When investors demand
higher compensation for credit risk, the spread widens, reducing the market value of existing bonds.
Example: A Bangladeshi manufacturing firm’s 5‑year bond trades at a spread of 250 bps over the 10‑year
government bond; a sudden downgrade to “BB‑” widens the spread to 400 bps, causing a price decline.
Practical application: Central banks monitor credit spread risk to gauge the health of the corporate sector
and to adjust collateral haircuts for repo operations. Challenges: Spread movements can be driven by global
risk appetite, making attribution to domestic fundamentals complex.

Currency Risk (FX Risk) – The potential for losses due to fluctuations in exchange rates. Related terms:
hedging, forward contract, spot rate. Explanation: When a central bank holds foreign assets, changes in the
domestic currency value affect the local‑currency valuation of those assets. Example: The Reserve Bank of
Bangladesh holds $1 billion of U.S. Treasury securities; a 5 % depreciation of the Bangladeshi taka against
the dollar reduces the local‑currency value by approximately 50 million taka. Practical application: FX risk is
managed through forward contracts, currency swaps, and diversification across multiple reserve currencies.
Challenges: Limited liquidity in emerging‑market FX markets can increase transaction costs; policy
constraints may restrict the use of certain derivatives.

Duration – A weighted average measure of a bond’s sensitivity to interest‑rate changes, expressed in years.
Related terms: modified duration, convexity, Macaulay duration. Explanation: Duration estimates the
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percentage price change for a 100 bps shift in yields; a duration of 5 years implies a 5 % price change.
Example: A 10‑year Bangladeshi government bond with a duration of 8.5 Will lose roughly 8.5 % Of its
market value if yields rise by 100 bps. Practical application: Central banks match the duration of their
asset‑liability management (ALM) frameworks to mitigate interest‑rate risk on reserve holdings. Challenges:
Duration assumes parallel shifts in the yield curve; non‑parallel moves and embedded options (e.G., Call
provisions) introduce model risk.

Value‑at‑Risk (VaR) – A statistical technique that estimates the maximum expected loss over a specified
horizon at a given confidence level. Related terms: expected shortfall, Monte Carlo simulation, stress testing.
Explanation: A 1‑day VaR of 100 million taka at 99 % confidence means there is a 1 % chance of losing more
than that amount in a single day. Example: The central bank’s foreign‑exchange reserve portfolio yields a
10‑day VaR of 250 million taka at 95 % confidence, derived from historical daily returns. Practical application:
VaR is used for setting risk limits, capital allocation, and reporting to senior management. Challenges: VaR
does not capture tail risk; it assumes normal‑distribution of returns, which may underestimate losses during
market turbulence.

Expected Shortfall (ES) – Also known as conditional VaR; measures the average loss exceeding the VaR
threshold. Related terms: VaR, tail risk, risk‑adjusted return. Explanation: ES provides a more coherent risk
measure by focusing on the severity of extreme losses. Example: If the 99 % VaR for a reserve portfolio is
120 million taka, the ES might be 150 million taka, indicating the average loss when the VaR is breached.
Practical application: International banking regulations (e.G., Basel III) favor ES for capital adequacy; central
banks adopt it for internal risk governance. Challenges: Estimating ES requires larger data samples and
robust modeling of fat‑tailed distributions.

Stress Testing – Simulating portfolio performance under extreme but plausible market scenarios. Related
terms: scenario analysis, reverse stress test, macro‑stress. Explanation: Stress tests assess resilience by
imposing shocks such as sharp currency depreciation, sovereign default, or commodity price spikes.
Example: A stress test applies a 15 % depreciation of the taka, a 300 bps rise in global interest rates, and a
30 % drop in export earnings to evaluate impact on reserve holdings. Practical application: The Reserve Bank
of Bangladesh conducts quarterly stress tests to inform contingency planning and liquidity buffers.
Challenges: Selecting realistic scenarios, obtaining high‑quality data, and interpreting results without
over‑reacting to low‑probability events.

Liquidity Risk – The risk that an asset cannot be sold quickly enough or without a significant price
concession. Related terms: market depth, bid‑ask spread, fire‑sale price. Explanation: Illiquid assets may
force the central bank to accept lower proceeds when liquidating to meet emergency funding needs.
Example: A holding of long‑dated emerging‑market sovereign bonds may experience a bid‑ask spread of
150 bps, indicating limited market depth. Practical application: Liquidity risk metrics such as the Liquidity
Coverage Ratio (LCR) guide reserve composition, ensuring a portion of assets can be converted to cash
within 30 days. Challenges: Market conditions can deteriorate rapidly; measuring liquidity for OTC
derivatives and non‑traded assets is inherently subjective.

Market‑Risk Capital (MRC) – Capital allocated to absorb losses arising from market‑risk exposures. Related
terms: capital adequacy, risk‑weighted assets, Basel III. Explanation: MRC is calculated using internal models
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(e.G., VaR) or standardized approaches, reflecting the bank’s or central bank’s risk profile. Example: A central
bank’s foreign‑exchange desk holds $5 billion in assets; applying a 10 % risk weight yields an MRC
requirement of $500 million. Practical application: MRC informs budgeting for risk‑mitigation tools such as
hedging programs and limits on speculative positions. Challenges: Model validation, data quality, and
regulatory acceptance of internal models can be resource‑intensive.

Correlation Matrix – A table showing pairwise correlation coefficients among a set of assets. Related terms:
covariance, diversification, principal component analysis. Explanation: Correlations help assess the degree to
which asset returns move together, influencing portfolio risk. Example: The correlation between Bangladeshi
government bonds and the DSE Index may be 0.35, Indicating modest co‑movement. Practical application:
Central banks use correlation matrices to construct diversified reserve portfolios that minimize overall
volatility. Challenges: Correlations are time‑varying; during crises they tend to converge toward one,
reducing diversification benefits.

Convexity – The second‑order sensitivity of a bond’s price to interest‑rate changes, capturing the curvature
of the price‑yield relationship. Related terms: duration, price‑yield curve, non‑linear risk. Explanation:
Positive convexity means that price gains from falling rates exceed losses from rising rates for the same
magnitude of change. Example: A callable bond may exhibit negative convexity because the issuer can
redeem the bond when rates decline, limiting price appreciation. Practical application: Adjusting
duration‑based hedges with convexity measures improves the accuracy of interest‑rate risk management.
Challenges: Estimating convexity for complex instruments (e.G., Mortgage‑backed securities) requires
sophisticated models.

Interest‑Rate Risk – The potential for losses due to movements in market interest rates. Related terms:
duration, repricing risk, yield curve risk. Explanation: Changes in rates affect the market value of
fixed‑income assets and the cost of funding. Example: A 50 bps rise in the 10‑year Bangladesh government
bond yield reduces the market value of a 7‑year bond by approximately 3.5 % (Duration ≈7). Practical
application: Central banks monitor interest‑rate risk to ensure that reserve holdings do not become overly
sensitive to monetary‑policy shifts. Challenges: Yield curves can twist, steepen, or flatten, creating
non‑parallel risk exposures that simple duration cannot capture.

Yield Curve Risk – The risk that the shape of the yield curve changes, affecting assets with differing
maturities. Related terms: spread risk, duration, term structure. Explanation: A flattening curve may reduce
the spread between short‑ and long‑term rates, impacting the relative value of assets. Example: If the 2‑year
Bangladesh T‑Bill yield rises while the 10‑year bond yield remains stable, the curve flattens, decreasing the
value of longer‑dated holdings. Practical application: Central banks use curve‑steepening/flattening
scenarios in stress tests to evaluate portfolio resilience. Challenges: Predicting curve movements requires
macro‑economic modeling; sudden policy announcements can cause abrupt shifts.

Historical Simulation – A VaR methodology that re‑creates portfolio performance using actual historical
return series. Related terms: Monte Carlo, parametric VaR, back‑testing. Explanation: By applying past
market moves to current positions, the method captures empirical distribution characteristics without
assuming normality. Example: Using the last five years of daily returns for the DSE Index and the USD/BDT
spot rate, the central bank estimates the 99 % VaR of its mixed‑asset reserve portfolio. Practical application:
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Historical simulation is favored for its transparency and ease of implementation in regulatory reporting.
Challenges: Limited by the length and relevance of historical data; extreme events not present in the sample
may be missed.

Monte Carlo Simulation – A quantitative technique that generates a large number of random scenarios
based on statistical assumptions to estimate risk metrics. Related terms: stochastic modeling, scenario
analysis, variance‑covariance. Explanation: Random draws from assumed distributions (e.G., Normal,
t‑distribution) produce a range of possible portfolio outcomes. Example: Simulating 10,000 paths for
interest rates, exchange rates, and equity returns yields a distribution of portfolio values from which VaR
and ES are derived. Practical application: Monte Carlo is employed for complex derivatives where analytical
solutions are unavailable. Challenges: Computationally intensive; results depend heavily on model
assumptions and correlation structures.

Back‑Testing – The process of comparing predicted risk measures (e.G., VaR) with actual realized outcomes.
Related terms: model validation, exception rate, statistical test. Explanation: A back‑test evaluates the
frequency and magnitude of breaches to assess model accuracy. Example: Over 250 trading days, a 99 %
VaR model should generate roughly 2–3 exceptions; observing 15 exceptions suggests model
under‑estimation. Practical application: Regulators require regular back‑testing to ensure that internal risk
models are reliable. Challenges: Small sample sizes for high‑confidence levels make statistical inference
difficult; market regime changes can invalidate past performance.

Scenario Analysis – Evaluating portfolio impact under a set of predefined economic or market conditions.
Related terms: stress testing, forward‑looking analysis, macro‑scenario. Explanation: Unlike statistical
methods, scenario analysis uses narrative‑driven assumptions (e.G., Political unrest, commodity shock).
Example: A “severe export downturn” scenario assumes a 20 % decline in garment exports, leading to a 10 %
reduction in foreign‑exchange inflows and a corresponding pressure on the reserve portfolio. Practical
application: Central banks incorporate scenario analysis into strategic asset‑allocation reviews. Challenges:
Subjectivity in scenario design; difficulty quantifying likelihood of each scenario.

Value‑Based Hedging – Constructing hedge positions that target the reduction of portfolio value volatility
rather than individual risk factors. Related terms: delta hedging, risk‑neutral pricing, basis risk. Explanation:
The objective is to offset changes in the overall portfolio value, often using derivatives that correlate with
the primary exposure. Example: To hedge currency risk on a U.S. Treasury holding, the central bank enters
into a forward contract on the USD/BDT rate that matches the notional amount. Practical application:
Value‑based hedging is applied to reserve management to protect against sharp currency swings without
over‑hedging. Challenges: Basis risk arises when the hedge instrument does not perfectly track the
underlying exposure; transaction costs can erode benefits.

Basis Risk – The risk that a hedge does not move perfectly in opposite direction to the underlying exposure.
Related terms: hedging effectiveness, mismatch, tracking error. Explanation: Differences in contract
specifications, liquidity, or market dynamics cause imperfect offset. Example: Using a Euro‑taka forward to
hedge a USD‑taka exposure introduces basis risk because the EUR‑USD cross‑rate may change
independently. Practical application: Central banks assess basis risk when selecting hedge instruments for
reserve diversification. Challenges: Limited availability of exact hedge contracts in emerging‑market
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currencies; monitoring and adjusting for basis risk requires ongoing analysis.

Risk‑Weighted Assets (RWA) – Assets weighted by regulatory risk factors to determine capital adequacy.
Related terms: capital adequacy ratio, Basel III, credit risk. Explanation: Market‑risk RWA reflects the amount
of capital needed to cover potential losses from market exposures. Example: A reserve portfolio with a
market‑risk weight of 15 % and a total market value of $10 billion results in $1.5 Billion of RWA. Practical
application: The Reserve Bank of Bangladesh uses RWA to set internal capital buffers for its trading desk.
Challenges: Accurate risk weighting depends on reliable internal models and regulator‑approved
parameters.

Liquidity Coverage Ratio (LCR) – A regulatory metric requiring banks to hold enough high‑quality liquid
assets (HQLA) to survive a 30‑day stress scenario. Related terms: high‑quality liquid assets, net cash
outflows, Basel III. Explanation: LCR = (HQLA) / (30‑day net cash outflows) ≥ 100 %. Example: If a central
bank’s reserve portfolio includes $8 billion of HQLA and projected net outflows are $7 billion, the LCR is
114 %. Practical application: Ensuring the LCR meets the threshold helps maintain confidence in the central
bank’s ability to meet short‑term obligations. Challenges: Defining HQLA in a way that balances safety,
liquidity, and yield; maintaining the ratio during periods of market stress.

Operational Risk (in Market‑Risk Context) – The risk of loss resulting from inadequate or failed internal
processes, people, or systems that affect market‑risk activities. Related terms: model risk, compliance risk,
technology risk. Explanation: Errors in data collection, model implementation, or trade execution can lead to
inaccurate risk measurement. Example: A data‑feed malfunction that misstates the USD/BDT rate for several
hours could cause the VaR model to underestimate exposure. Practical application: Central banks implement
robust governance, independent model validation, and audit trails to mitigate operational risk. Challenges:
Rapid technological change, cyber‑security threats, and the need for skilled personnel increase operational
complexity.

Model Risk – The possibility that a risk model is incorrect or mis‑specified, leading to erroneous risk
estimates. Related terms: validation, back‑testing, parameter risk. Explanation: Model risk arises from
assumptions about distributions, correlation structures, or market dynamics. Example: Assuming normal
distribution for equity returns may understate tail risk in a market prone to large jumps. Practical
application: Central banks conduct periodic model reviews, stress‑testing, and sensitivity analysis to detect
and correct model deficiencies. Challenges: Limited historical data for emerging‑market assets; balancing
model sophistication against interpretability.

Parameter Uncertainty – Uncertainty about the true values of inputs (e.G., Volatility, correlation) used in risk
models. Related terms: estimation error, confidence interval, Bayesian updating. Explanation: Small sample
sizes or volatile markets can cause wide confidence intervals around parameter estimates. Example:
Estimating the annualized volatility of a thinly‑traded Bangladeshi equity index may yield a range of 15‑25 %
rather than a precise figure. Practical application: Sensitivity analysis is performed to assess how changes in
key parameters affect VaR or ES outcomes. Challenges: Over‑reliance on point estimates can lead to
misplaced confidence; incorporating parameter uncertainty increases computational burden.

Stress‑Scenario Generation – The systematic creation of extreme market‑condition inputs for risk models.
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Related terms: scenario analysis, reverse stress test, macro‑shock. Explanation: Scenarios are derived from
historical crises, hypothetical events, or regulator‑provided shock matrices. Example: A “global
sovereign‑default” scenario might impose a 400 bps widening of spreads on all emerging‑market sovereign
bonds. Practical application: Generated scenarios feed into Monte Carlo simulations to produce
distributional forecasts under stressed conditions. Challenges: Selecting appropriate shock magnitudes;
ensuring scenarios are plausible yet sufficiently severe to test resilience.

Reverse Stress Test – Identifying the set of adverse conditions that would cause a portfolio to breach a risk
limit. Related terms: stress testing, risk appetite, break‑even analysis. Explanation: Instead of imposing
pre‑defined shocks, the reverse test works backward from a failure point to infer required market moves.
Example: If the LCR would fall below 100 % only when the USD/BDT rate depreciates by 20 %, the reverse
stress test highlights that specific currency shock. Practical application: Reverse stress tests help central
banks prioritize monitoring of risk factors most likely to trigger a breach. Challenges: Translating a
quantitative breach condition into realistic macro‑economic narratives; potential for multiple solution paths.

Liquidity Stress Test – A specific stress test focusing on the ability to meet cash‑flow needs under
market‑wide liquidity squeezes. Related terms: LCR, funding risk, market depth. Explanation: The test
imposes shocks such as widened bid‑ask spreads, reduced market‑making capacity, and higher funding
costs. Example: Simulating a 50 % reduction in the daily trading volume of the DSE Index and a 200 bps
increase in the cost of short‑term borrowing evaluates the reserve portfolio’s liquidity buffer. Practical
application: Results inform adjustments to the composition of liquid assets and contingency funding plans.
Challenges: Modeling the dynamic interaction between asset sales and price impact; data scarcity for
extreme liquidity events.

Funding Risk – The risk that a bank or central bank cannot secure the necessary funding on acceptable
terms. Related terms: liquidity risk, interest‑rate risk, market access. Explanation: Funding risk materializes
when market participants lose confidence, leading to higher spreads or outright denial of credit. Example:
During a regional banking crisis, the cost of borrowing in the interbank market may rise from 3 % to 7 %,
straining the central bank’s operational budget. Practical application: Funding risk is managed through
diversified funding sources, stable repo agreements, and maintaining adequate capital buffers. Challenges:
Sudden shifts in market sentiment; limited domestic funding markets increase reliance on foreign currency
sources, amplifying FX risk.

Risk Appetite – The amount and type of risk an institution is willing to pursue or retain in pursuit of its
objectives. Related terms: risk tolerance, limit structure, governance. Explanation: A clear risk‑appetite
statement guides the setting of exposure limits, capital allocation, and performance incentives. Example:
The Reserve Bank of Bangladesh may declare a moderate risk appetite for currency diversification, allowing
a maximum of 15 % exposure to non‑USD reserve assets. Practical application: Risk appetite is
communicated through dashboards, policy documents, and board‑level reviews. Challenges: Aligning risk
appetite with evolving macro‑economic conditions; avoiding “risk‑taking drift” over time.

Risk Limit – Quantitative thresholds that restrict exposure to specific risk factors. Related terms: risk appetite,
limit breach, escalation protocol. Explanation: Limits can be set on VaR, concentration, duration, or
individual asset class exposure. Example: A daily VaR limit of 200 million taka for the foreign‑exchange
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trading desk ensures that market‑risk losses stay within acceptable bounds. Practical application: Breaches
trigger predefined escalation procedures, including reporting to senior management and remedial actions.
Challenges: Determining appropriate limit levels; balancing flexibility with control in a dynamic market
environment.

Concentration Risk – The risk arising from an excessive exposure to a single counterparty, asset, sector, or
geographic region. Related terms: diversification, limit breach, stress testing. Explanation: Concentrated
positions amplify potential losses if the underlying factor experiences adverse movement. Example: Holding
40 % of reserve assets in a single emerging‑market sovereign bond creates concentration risk. Practical
application: Central banks set concentration caps (e.G., No more than 10 % in any one sovereign) to mitigate
this risk. Challenges: Limited alternative investment options can make diversification difficult while
maintaining desired yield.

Risk‑Adjusted Return (RAR) – A performance measure that accounts for the level of risk taken to achieve a
return. Related terms: Sharpe ratio, information ratio, alpha. Explanation: RAR allows comparison of assets
or strategies on a common risk‑adjusted basis. Example: A reserve portfolio with a 6 % return and a
standard deviation of 8 % yields a Sharpe ratio of 0.75, Whereas a higher‑yielding but more volatile asset
may have a lower Sharpe ratio. Practical application: RAR guides asset‑allocation decisions, ensuring that
higher returns are not achieved at disproportionate risk. Challenges: Selecting the appropriate risk metric
(e.G., Volatility vs. Downside risk) and ensuring consistent measurement across asset classes.

Market‑Risk Dashboard – A visual tool that aggregates key risk metrics for real‑time monitoring. Related
terms: risk‑reporting, KPI, heat map. Explanation: Dashboards display VaR, ES, concentration levels, liquidity
indicators, and limit utilizations in a concise format. Example: A daily dashboard shows that the FX VaR is at
70 % of its limit, while the concentration in emerging‑market equities has risen to 12 % of the portfolio.
Practical application: Senior management uses the dashboard to quickly assess risk posture and to trigger
timely interventions. Challenges: Data latency, integration of disparate systems, and avoiding information
overload while maintaining clarity.

Liquidity Coverage Ratio Stress Scenario – A specific stress condition applied to the LCR calculation. Related
terms: liquidity stress test, net cash outflows, HQLA. Explanation: The scenario imposes assumptions on
cash‑flow projections, such as a 30 % run‑on on deposits or a 20 % reduction in marketable securities values.
Example: Under the “severe market disruption” scenario, the central bank’s net cash outflows rise to 8 billion
taka, while HQLA value falls to 7 billion taka, resulting in an LCR of 87 %. Practical application: The outcome
informs contingency planning, including the activation of emergency liquidity facilities. Challenges:
Calibrating the severity of the scenario to be realistic yet sufficiently rigorous; ensuring that the stress test
captures cross‑asset liquidity interdependencies.

Risk Governance – The framework of policies, procedures, and oversight mechanisms that ensure effective
risk management. Related terms: board oversight, risk committee, internal audit. Explanation: Governance
defines roles, responsibilities, reporting lines, and escalation pathways for market‑risk activities. Example:
The Reserve Bank of Bangladesh establishes a Risk Management Committee that reviews monthly VaR
reports, approves limit changes, and oversees model validation. Practical application: Strong governance
supports regulatory compliance, enhances decision‑making, and fosters a risk‑aware culture. Challenges:
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Maintaining independence of risk functions, avoiding siloed information, and keeping governance
structures agile amidst fast‑changing market conditions.

Risk Appetite Framework – The set of processes and tools used to define, communicate, and monitor risk
appetite. Related terms: risk tolerance, limit setting, strategic planning. Explanation: The framework aligns
risk‑taking with the institution’s strategic objectives and capital capacity. Example: A risk‑appetite
framework may stipulate that market‑risk exposure should not exceed 5 % of total capital, and that VaR
should remain below 80 % of the allocated market‑risk capital. Practical application: The framework is
reviewed annually, with adjustments made based on macro‑economic outlooks and internal performance.
Challenges: Translating qualitative risk preferences into quantitative limits; ensuring that the framework
remains relevant as market dynamics evolve.

Liquidity Risk Weight – The regulatory factor applied to assets to reflect their liquidity characteristics when
calculating capital requirements. Related terms: LCR, HQLA, Basel III. Explanation: More liquid assets receive
lower risk weights, reducing the capital charge. Example: Cash and sovereign bonds with high market depth
may receive a liquidity risk weight of 0 %, whereas illiquid corporate bonds might attract a weight of 50 %.
Practical application: Central banks prioritize assets with lower liquidity risk weights to optimize capital
efficiency. Challenges: Determining appropriate weights for new or niche asset classes; periodic recalibration
as market conditions change.

Stress‑Testing Framework – The comprehensive set of policies, methodologies, and governance structures
governing stress‑testing activities. Related terms: scenario generation, reverse stress test, reporting.
Explanation: The framework ensures consistency, relevance, and rigor across all stress‑testing exercises.
Example: The framework mandates quarterly macro‑stress tests, annual adverse‑scenario analyses, and a
reverse stress test triggered when capital ratios fall below a pre‑defined threshold. Practical application:
Results feed into capital planning, contingency funding, and strategic asset‑allocation reviews. Challenges:
Aligning the framework with evolving regulatory expectations; maintaining sufficient data quality and model
robustness for credible outcomes.
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