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Advanced Certificate in Model Risk Management (Germany)

Model Governance and Oversight

Model Governance is the overarching set of policies, procedures and organisational structures that ensure
models are developed, implemented and used in a controlled and transparent manner. It establishes the
responsibilities of all parties involved, defines the approval workflow and sets the standards for
documentation, validation and monitoring. In practice, a financial institution will embed Model Governance
into its risk management framework, creating a dedicated oversight function that reports to senior
management and the board. A typical challenge is aligning governance requirements across multiple
business units while avoiding excessive bureaucracy that can slow innovation.

Model Oversight refers to the continuous supervision of model performance and compliance throughout its
lifecycle. Oversight activities include periodic validation, monitoring of key performance indicators, and
review of any model changes. For example, a credit risk model used to assign risk grades to corporate
borrowers must be overseen by a model risk committee that reviews the model’s predictive accuracy each
quarter. Oversight can be hampered by limited resources, data silos, and the rapid pace of regulatory
change.

Model Inventory is a centralized register that lists every model in production, along with its purpose, owner,
status, version, and risk classification. Maintaining an accurate inventory enables the institution to assess
aggregate model risk and prioritize validation efforts. A practical application is the creation of a searchable
database where each entry contains fields such as “model type”, “business line”, and “last validation date”.
Challenges include ensuring that new models are added promptly, that retired models are removed, and
that the inventory is kept synchronized with the model development environment.

Model Lifecycle describes the distinct phases a model undergoes from conception to retirement. The typical
stages are: concept, development, testing, implementation, monitoring, re‑validation, and
decommissioning. Understanding the lifecycle allows organisations to apply appropriate controls at each
step. For instance, during the development stage, code reviews and unit testing are required, whereas
during the monitoring stage, performance dashboards track drift. A common difficulty is the hand‑off
between development teams and validation teams, which can result in incomplete documentation or
missed controls.

Model Validation is the independent assessment of a model’s conceptual soundness, technical
implementation and performance. Validation aims to answer whether the model is fit for its intended
purpose and complies with internal policies and external regulations. Validation techniques include
back‑testing, sensitivity analysis, benchmarking against alternative models, and review of assumptions. A
practical example is the validation of a market risk VaR model, where the validator compares the model’s
VaR estimates with actual portfolio losses over a historical period. Validation challenges often stem from
limited data, complex model architectures (e.g., deep learning), and the need for domain expertise.
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Model Documentation is the comprehensive written record that captures a model’s design, assumptions,
data sources, methodology, limitations and governance controls. High‑quality documentation is essential
for transparency, reproducibility and regulatory compliance. In practice, documentation may be maintained
in a structured template that includes sections such as “model purpose”, “mathematical formulation”, “data
preprocessing”, and “validation results”. The main obstacle is ensuring that documentation stays up‑to‑date
as models evolve, especially when changes are made under tight timelines.

Model Development encompasses the activities required to create a model, from data collection and
preprocessing to algorithm selection and coding. Development teams must follow coding standards, use
version control, and conduct internal testing before handing the model over for validation. An example is
the development of a machine‑learning based fraud detection model, where developers experiment with
different feature engineering techniques and train several algorithms before selecting the best performer.
Common challenges include managing technical debt, avoiding over‑fitting and integrating domain
knowledge effectively.

Model Implementation is the process of deploying a validated model into the production environment
where it will be used for decision‑making. Implementation involves integration with existing IT systems,
establishing data pipelines, and configuring user interfaces. For example, a pricing model for derivatives
may be embedded into the trading platform’s pricing engine, receiving real‑time market data and
outputting price quotes. Implementation risks include mismatches between development and production
environments, insufficient performance testing, and inadequate access controls.

Model Monitoring refers to the ongoing observation of a model’s output and behaviour to detect any
deterioration in performance or breaches of governance thresholds. Monitoring typically uses key
performance indicators (KPIs) such as predictive accuracy, calibration error, and drift metrics. A practical
application is the daily monitoring of a loan‑approval model’s approval rates, with alerts triggered if the rate
deviates significantly from historical norms. Monitoring challenges include establishing appropriate
thresholds, handling false alarms, and ensuring timely remediation.

Model Performance is the quantitative measure of how well a model achieves its intended objectives.
Performance metrics vary by model type: classification models use accuracy, AUC‑ROC, or F1‑score;
regression models use RMSE or MAE; risk models use back‑testing exception rates. For instance, a credit
scoring model might be evaluated by its ability to correctly predict default within a 12‑month horizon,
expressed as a Kolmogorov‑Smirnov statistic. Performance degradation can arise from data drift, regime
changes, or model misspecification.

Model Risk Appetite defines the level of model risk an institution is willing to accept in pursuit of its
business objectives. The appetite is articulated in a formal statement that links to the broader risk appetite
framework and sets quantitative limits such as maximum allowable model error or exposure to
model‑driven decisions. A practical example is a bank that sets a model risk appetite of “no more than 5 %
of total credit exposure can be based on models with an annual back‑testing exception rate above 2 %”.
Determining the appropriate appetite requires balancing risk tolerance with the need for analytical
flexibility.
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Model Risk Framework is the structured approach that integrates governance, policies, processes and tools
to identify, assess, control and report model risk. The framework aligns with regulatory expectations, such as
those issued by BaFin, the EBA and the Basel Committee. It typically includes components such as model
classification, inventory management, validation standards, change management, and reporting.
Implementing a robust framework can be hampered by fragmented legacy systems, insufficient senior
oversight, and the need for continuous adaptation to new model types.

Model Risk Management (MRM) is the discipline that applies the model risk framework to protect the
organisation from adverse outcomes arising from model errors or misuse. MRM activities encompass risk
identification, measurement, mitigation, and communication. For example, MRM may require that any
model with a high risk rating undergoes additional independent validation and more frequent monitoring.
A persistent challenge is quantifying model risk in a comparable way across heterogeneous model families.

Model Risk Committee (MRC) is a senior governance body, often reporting directly to the board or to the
chief risk officer, tasked with overseeing model risk policies, approving high‑impact models, and reviewing
risk reports. The committee typically comprises senior executives from risk, finance, compliance and
business lines. In practice, the MRC may meet monthly to review the status of all high‑risk models, approve
any material model changes, and set the model risk appetite. Ensuring the committee has sufficient
expertise and authority can be difficult, especially in organisations with a large number of models.

Model Owner is the individual responsible for the ongoing performance and use of a specific model. The
owner ensures that the model remains fit for purpose, that documentation is kept current, and that any
required re‑validation is performed. For example, the head of the retail credit team may be the owner of the
retail loan default model, overseeing its calibration and liaising with the validation team. Challenges for
owners include managing competing priorities and maintaining a deep understanding of model mechanics
over time.

Model Developer is the technical staff who designs, builds and codes the model. Developers are
accountable for adhering to coding standards, implementing version control, and performing unit testing.
In a typical scenario, data scientists develop a predictive model using Python, push the code to a Git
repository, and conduct automated tests before handing it to the validation team. A common issue is the
gap between developers’ focus on algorithmic performance and the governance team’s emphasis on
documentation and auditability.

Model User is the business professional who applies the model’s output to make decisions, such as
underwriting officers using a credit score to approve loans. Users must understand the model’s limitations,
the appropriate context for its use, and any governance controls that apply. For instance, a trader may use a
pricing model’s output only within a specified range of market volatility. Ensuring that users receive
adequate training and that they follow usage policies can be challenging, especially when models are
embedded in complex workflows.

Model Auditor is an independent party, often from internal audit, who assesses the effectiveness of the
model governance framework itself. Auditors examine whether policies are followed, whether
documentation is complete, and whether oversight activities are performed as required. A practical audit
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may involve sampling a set of models, reviewing their validation reports, and testing the
change‑management process. Auditors may encounter resistance from business units that view audits as
disruptive, and they must balance thoroughness with operational impact.

Model Validation Team is a cross‑functional group that conducts independent validation of models. The
team typically includes quantitative analysts, risk specialists and subject‑matter experts. Their
responsibilities cover reviewing model design, testing performance, and documenting validation findings.
For example, a validation team may perform a back‑test of a market risk model, compare results with an
industry benchmark, and issue a validation report with recommendations. Coordination between the
validation team and model owners can be strained by differing timelines and expectations.

Model Change Management is the formal process for handling any modification to a model, including
parameter updates, algorithmic changes, or data source replacements. Change management requires
impact analysis, approval workflows, documentation updates and re‑validation where appropriate. A
concrete example is the adjustment of a stress‑testing model’s macroeconomic scenario assumptions,
which must be reviewed by the MRC, documented, and subsequently re‑validated before deployment.
Organizations often struggle with change‑management bottlenecks, especially when rapid market shifts
demand swift model updates.

Model Versioning is the practice of assigning unique identifiers to each iteration of a model, enabling
traceability and rollback if needed. Version control systems such as Git are commonly employed to track
code changes, while metadata repositories store model version numbers, release dates and associated
documentation. For instance, a pricing model may have versions v1.0, v1.1 and v2.0, each reflecting distinct
algorithmic enhancements. Maintaining consistency between code versions and documentation versions is
a frequent source of error.

Model Decommissioning is the systematic retirement of a model that is no longer needed, is obsolete, or
has been replaced by a superior alternative. Decommissioning involves archiving code, data, and
documentation, notifying stakeholders, and updating the model inventory. An example is the removal of a
legacy rule‑based credit scoring model after a new machine‑learning model is fully operational. Challenges
include ensuring that historical decisions made using the retired model can still be audited and that
dependencies in downstream systems are properly removed.

Model Revalidation is the periodic reassessment of a model’s suitability, typically triggered by a predefined
time interval, material change, or regulatory requirement. Revalidation may involve re‑running back‑tests,
updating calibration parameters, and confirming that assumptions remain valid. For example, a Basel‑III
internal models approach requires a model to be revalidated at least annually. Resource constraints and the
need to balance revalidation frequency with operational workload are common concerns.

Model Governance Charter is a formal document that outlines the purpose, scope, authority and structure
of the model governance function. The charter defines the roles of the MRC, model owners, validation
teams and auditors, and sets out the decision‑making hierarchy. A practical use of the charter is to provide
clear guidance on who can approve model changes, thereby reducing ambiguity. Drafting a charter that is
comprehensive yet adaptable to evolving regulatory expectations can be difficult.
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Model Governance Committee (sometimes called the Model Risk Committee) is the operational body that
implements the charter, reviews model risk reports, and monitors compliance with governance policies. The
committee may establish sub‑committees for specific model categories, such as credit, market and
operational risk. An illustration is a committee meeting that approves the migration of a model from a test
environment to production after reviewing the validation report and risk assessment. Ensuring regular
attendance and effective decision‑making across diverse business units is an ongoing challenge.

Model Oversight Function is the organisational unit tasked with day‑to‑day supervision of model
performance, compliance and risk. This function may be housed within the risk management department or
as a dedicated model risk office. Responsibilities include monitoring KPIs, coordinating validation schedules,
and maintaining the model inventory. For instance, the oversight function may generate a monthly
dashboard that highlights models with performance degradation beyond preset limits. Staffing the function
with personnel who possess both technical and risk expertise is often a constraint.

Model Governance Roles define the specific responsibilities assigned to individuals involved in the model
lifecycle. Typical roles include owner, developer, validator, user, overseer and auditor. Clear role definitions
prevent overlap, ensure accountability and support effective communication. A practical example is a role
matrix that specifies that the model owner approves any change, while the validator signs off on the
re‑validation. Ambiguities in role assignments can lead to gaps in control and increase model risk.

Model Governance Responsibilities encompass the duties each role must fulfil. Responsibilities include
maintaining documentation, conducting validation, monitoring performance, reporting breaches, and
ensuring compliance with regulatory standards. For example, the model owner is responsible for updating
the model inventory entry whenever a new version is released. Over‑burdened individuals may neglect
responsibilities, leading to non‑compliance and heightened risk exposure.

Model Governance Documentation is the collection of policies, procedures, templates and guidelines that
support the governance framework. This documentation provides the basis for consistent execution of
governance activities. An example is a standard operating procedure (SOP) that outlines the steps for
submitting a model change request, including required attachments and approval signatures. Keeping
documentation current in the face of evolving regulations and emerging model technologies is a persistent
difficulty.

Model Governance Tools are software solutions that facilitate inventory management, validation workflow,
change tracking, and reporting. Tools may be commercial platforms or internally built systems that integrate
with the organization’s data warehouse and version‑control repositories. For instance, a governance tool
might automatically generate a validation checklist based on the model’s classification and flag missing
documentation items. Selecting tools that align with existing technology stacks and ensuring user adoption
are critical success factors.

Model Governance Automation involves the use of scripts, APIs and workflow engines to streamline
repetitive governance tasks such as version tagging, metadata extraction, and KPI calculation. Automation
can reduce manual effort, improve consistency and enable real‑time monitoring. A practical application is
an automated pipeline that, upon a model’s deployment, extracts its code version, updates the inventory,
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and triggers an initial performance test. However, automation initiatives must be carefully governed to
avoid hidden dependencies and ensure auditability.

Model Risk Assessment is the systematic evaluation of the potential impact and likelihood of adverse
outcomes caused by model errors. The assessment typically yields a risk rating based on factors such as
model complexity, data quality, validation frequency and business criticality. For example, a high‑frequency
trading algorithm may receive a high risk rating due to its complexity and potential for rapid loss
amplification. Quantifying risk in a comparable manner across diverse model types remains a key challenge.

Model Risk Quantification involves assigning numerical values to model risk, often using metrics such as
expected loss, value‑at‑risk (VaR) of model error, or a composite risk score. Quantification enables the
aggregation of model risk across the portfolio and supports capital allocation decisions. An illustration is
the calculation of a “model error VaR” for a pricing model, which estimates the potential deviation of model
prices from true market values under stressed conditions. Achieving reliable quantification requires robust
data and sophisticated statistical techniques.

Model Risk Metrics are the specific quantitative indicators used to monitor and report model risk. Common
metrics include back‑testing exception rate, calibration error, sensitivity to key inputs, and model drift index.
A practical use is the inclusion of these metrics in a monthly risk dashboard presented to senior
management. Selecting appropriate metrics that reflect true risk without generating unnecessary noise is a
delicate balance.

Model Back‑Testing is the process of comparing a model’s predicted outcomes with actual observed results
over a historical period. Back‑testing provides evidence of predictive accuracy and is a core component of
validation. For a VaR model, back‑testing may involve counting the number of days where actual losses
exceed the VaR estimate and assessing whether the exception rate falls within confidence intervals.
Limitations of back‑testing include the reliance on historical data, which may not capture future market
regimes.

Stress Testing involves evaluating model performance under extreme but plausible scenarios to assess
resilience. Stress tests are often mandated by regulators and are used to gauge the impact of adverse
economic conditions on model outputs. For example, a credit risk model may be stressed by imposing a
severe recession scenario with elevated unemployment and reduced collateral values. Designing realistic
stress scenarios and interpreting results can be complex, especially when models are highly non‑linear.

Sensitivity Analysis examines how changes in model inputs affect outputs, helping to identify critical
variables and assess robustness. Sensitivity analysis can be performed analytically or via simulation (e.g.,
Monte Carlo). A typical application is varying interest rate inputs in a loan pricing model to understand the
effect on price margins. Challenges include the computational burden for large models and the risk of
overlooking interactions between variables.

Benchmarking is the practice of comparing a model’s performance against alternative models, industry
standards or regulatory benchmarks. Benchmarking provides context for validation findings and can
highlight areas for improvement. For instance, a bank may benchmark its internal credit scoring model
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against an external credit bureau score to assess relative discriminatory power. Selecting appropriate
benchmarks and ensuring comparability can be difficult, especially when data availability is limited.

Model Calibration is the adjustment of model parameters to align outputs with observed data or target
performance levels. Calibration is often required after model development and may need to be repeated
periodically. A concrete example is calibrating the volatility parameter in a Black‑Scholes pricing model
using market implied volatilities. Calibration challenges include over‑fitting to short‑term data and
maintaining stability across different market conditions.

Model Governance Framework is the structured set of policies, processes, roles, and tools that together
create a cohesive environment for managing model risk. The framework integrates with broader enterprise
risk management and compliance structures. In practice, the framework may be documented in a risk
management handbook and reinforced through training programmes. Maintaining the framework’s
relevance as new model types (e.g., AI/ML) emerge is an ongoing governance task.

Governance Structure defines the hierarchy and reporting lines for model risk activities, including the
placement of the model risk office, committees and oversight functions. A typical structure places the model
risk office under the chief risk officer, with direct links to the board’s risk committee. Designing a structure
that provides sufficient independence while enabling effective collaboration with business units can be a
source of organisational tension.

Governance Policies are the formal rules that prescribe how models should be developed, validated, used
and retired. Policies may cover topics such as data quality standards, model approval thresholds and
documentation requirements. For example, a policy might state that any model with a risk rating above
“high” must undergo independent validation by a separate business line. Ensuring that policies are both
comprehensive and practical to implement is a key consideration.

Governance Processes are the step‑by‑step procedures that operationalise the policies. Processes include
model registration, validation workflow, change‑request handling and performance monitoring. A practical
illustration is a workflow diagram that routes a model change request from the developer to the model
owner, then to the validation team for impact analysis, before final approval by the MRC. Process rigidity
can impede agility, while insufficient rigor can lead to gaps in control.

Governance Controls are the specific checks, approvals and safeguards embedded in processes to mitigate
model risk. Controls may be manual (e.g., sign‑off) or automated (e.g., automated KPI alerts). An example of
a control is the requirement that any model parameter change exceeding a predefined threshold must be
reviewed by the model risk committee. Balancing control effectiveness with operational efficiency is a
recurring challenge.

Model Risk Appetite Statement articulates the organisation’s tolerance for model‑related risk, linking it to
strategic objectives and capital allocation. The statement may set limits on the proportion of risk‑weighted
assets that can be driven by models with a certain risk rating. For instance, a statement could limit
“model‑driven credit exposure” to 30 % of the total credit portfolio. Translating qualitative appetite into
quantitative limits often requires iterative refinement.
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Model Risk Reporting is the regular communication of model risk information to senior management, the
board and regulators. Reports typically include inventory status, validation outcomes, performance metrics,
breach incidents and remediation plans. A practical report might be a quarterly “Model Risk Dashboard”
that visualises risk ratings across model categories using heat maps. Reporting fatigue and information
overload are risks if reports are not tailored to the audience’s needs.

Model Change Management (re‑emphasised for clarity) ensures that any alteration to a model is subject to
impact analysis, documentation updates, and appropriate approvals before implementation. The
change‑management process may be triggered by a request to update a model’s data source, modify an
algorithm, or adjust a threshold. Effective change management reduces the likelihood of unintended
consequences and maintains model integrity. However, excessive bureaucracy can delay critical updates,
especially in fast‑moving market environments.

Model Versioning (re‑emphasised) provides traceability by assigning unique identifiers to each model
iteration, supporting rollback and auditability. Versioning systems should capture not only code changes
but also associated data sets, configuration files and validation results. A robust versioning practice enables
the organisation to answer “which version was used for a given decision?” with confidence. Integration
between version control tools and governance platforms is essential but can be technically complex.

Model Decommissioning (re‑emphasised) involves systematic retirement, ensuring that legacy models do
not remain in production inadvertently. Decommissioning steps include archiving artefacts, removing access
rights, updating the inventory, and communicating with affected users. An example is the phased shutdown
of a legacy market risk model, where the model is first disabled in the production environment, then
archived, and finally removed from the inventory after a verification period. Coordinating decommissioning
across IT, risk and business teams can be logistically demanding.

Model Revalidation (re‑emphasised) is required when a model’s environment changes, such as new data
sources, regulatory updates, or significant performance drift. The revalidation process replicates many of the
original validation steps, with added focus on the changed elements. For instance, after a major regulatory
change to capital calculation rules, a bank must revalidate its internal models to ensure compliance.
Scheduling revalidation activities without disrupting business operations is a common operational hurdle.

Model Governance Charter (re‑emphasised) serves as the foundational agreement that defines the scope,
authority and responsibilities of the governance function. The charter should be reviewed periodically to
incorporate lessons learned and regulatory updates. A well‑crafted charter reduces ambiguity and supports
consistent decision‑making across the organisation. Drafting a charter that balances specificity with
flexibility is a nuanced task.

Model Governance Committee (re‑emphasised) ensures that governance policies are applied consistently
and that high‑impact models receive appropriate scrutiny. The committee may establish sub‑committees
for specific risk categories, set validation schedules, and approve model retirements. Effective committees
operate with clear agendas, documented minutes and actionable follow‑ups. Maintaining engagement from
busy senior executives can be a barrier to sustained effectiveness.
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Model Oversight Function (re‑emphasised) provides day‑to‑day monitoring of model performance,
compliance and risk indicators. The function may generate alerts when KPIs breach thresholds and
coordinate remediation actions. For example, an automated alert could notify the model owner when a
credit scoring model’s default prediction error exceeds a predefined limit. Ensuring that oversight activities
are proportionate to model risk is essential to avoid resource misallocation.

Model Governance Roles (re‑emphasised) are clearly delineated to prevent overlap and gaps. A role‑matrix
document typically maps responsibilities such as “approve model changes”, “conduct validation”, and
“monitor performance” to specific job titles. Clarity in roles supports accountability and facilitates efficient
communication during model lifecycle events. Role ambiguity can lead to missed controls and increase
exposure to model risk.

Model Governance Responsibilities (re‑emphasised) are the actionable duties attached to each role.
Responsibilities must be documented, communicated and periodically reviewed for relevance. For instance,
the model validator’s responsibilities include producing a validation report, signing off on revalidation, and
recommending remediation actions. Over‑extension of responsibilities can dilute focus and reduce the
effectiveness of each function.

Model Governance Documentation (re‑emphasised) includes all reference material that guides the
execution of governance activities. This may consist of policy manuals, SOPs, templates, and checklists.
Keeping documentation accessible, version‑controlled and aligned with actual practice is crucial for audit
readiness. Documentation decay is a frequent issue when rapid model development outpaces the ability to
update supporting materials.

Model Governance Tools (re‑emphasised) are the technological enablers that automate inventory
management, validation workflow, performance monitoring and reporting. Modern tools may incorporate
machine‑learning techniques to detect anomalies in model outputs automatically. Selecting tools that
integrate with existing data lakes, version‑control systems and risk dashboards enhances efficiency. Tool
adoption challenges include user training, data security considerations and alignment with regulatory
expectations.

Model Governance Automation (re‑emphasised) reduces manual effort and improves consistency by
embedding automated checks, notifications and data extraction within the governance workflow. For
example, a script might automatically pull model performance metrics from a database each night and
update the governance dashboard. While automation delivers speed, it must be designed with audit trails
to satisfy regulatory scrutiny. Over‑reliance on automation without proper oversight can create blind spots.

Model Risk Assessment (re‑emphasised) is the first step in the risk management process, identifying models
that pose significant risk based on criteria such as complexity, usage frequency, and impact on financial
statements. The assessment may use a scoring matrix that assigns points for each risk factor, resulting in a
risk rating (low, medium, high). Conducting assessments regularly helps prioritise validation resources.
However, subjective judgments in scoring can lead to inconsistent risk categorisation.

Model Risk Quantification (re‑emphasised) translates qualitative risk assessments into numerical values that

Read online: https://certificates.lsba.org.uk/guides/3948197/model-
governance-and-oversight

London School of Business and Administration · 21 Jun 2026



G U I D E

can be aggregated and compared. Techniques include Monte‑Carlo simulation of model error, scenario
analysis, and the use of “model risk capital” concepts. Quantified model risk can be incorporated into capital
planning and strategic decision‑making. The main difficulty lies in obtaining reliable input data and building
robust statistical models that capture tail risk.

Model Risk Metrics (re‑emphasised) are the specific indicators tracked to gauge the health and risk of
models. Common metrics include “validation exception count”, “model drift index”, “data quality score”, and
“time since last revalidation”. These metrics are often visualised on dashboards for quick executive review.
Selecting a manageable set of metrics that provide meaningful insight without overwhelming users is
essential.

Model Back‑Testing (re‑emphasised) remains a cornerstone of validation, especially for risk‑measurement
models. The back‑testing process must be documented, with clear methodology, data sources and
statistical thresholds. For instance, a market risk VaR model may be back‑tested using a 250‑day rolling
window, applying the 99 % confidence level and evaluating the number of exceedances. Limitations include
the reliance on historical data that may not reflect future market dynamics.

Stress Testing (re‑emphasised) complements back‑testing by examining model behaviour under extreme
but plausible conditions. Stress testing frameworks often incorporate macro‑economic scenarios,
geopolitical events, and market shocks. Results are used to inform capital adequacy assessments and
strategic planning. Designing realistic stress scenarios that are both severe enough to be informative and
plausible enough to be credible is a nuanced art.

Sensitivity Analysis (re‑emphasised) helps identify the most influential inputs and assess model robustness.
Sensitivity results can be presented in tornado diagrams or spider charts to highlight key drivers. For a
pricing model, sensitivity analysis might reveal that the model is highly sensitive to volatility assumptions,
prompting tighter controls on volatility data sources. The computational cost of extensive sensitivity analysis
can be a barrier for large‑scale models.

Benchmarking (re‑emphasised) provides external reference points, helping validate that a model performs
at least as well as industry standards. Benchmarks may be public indices, peer‑group models, or regulatory
prescribed models. For example, a bank may benchmark its operational risk loss distribution against the
Basel‑III loss‑distribution approach. Selecting appropriate benchmarks and ensuring data comparability
requires careful consideration.

Model Calibration (re‑emphasised) is an iterative process, often performed using optimisation techniques to
minimise error between model outputs and observed outcomes. Calibration must be documented, with
clear rationale for chosen parameters and convergence criteria. A calibration report may include a plot of
observed versus predicted values, parameter values, and goodness‑of‑fit statistics. Over‑calibration can lead
to brittle models that perform poorly out‑of‑sample.

Model Governance Framework (re‑emphasised) integrates all the components discussed, providing a
cohesive approach to managing model risk. The framework should be flexible enough to accommodate
emerging technologies such as deep learning, while maintaining rigorous controls for traditional statistical
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models. Continuous improvement cycles, including feedback from validation, monitoring and audit, ensure
the framework remains effective. Aligning the framework with corporate strategy and regulatory
expectations is a strategic imperative.

Governance Structure (re‑emphasised) must provide clear lines of authority and communication. Typically,
the model risk office reports to the chief risk officer, with a direct line to the board’s risk committee.
Business units retain ownership of models but must adhere to the central governance policies. This
dual‑reporting arrangement balances independence with operational relevance. Designing a structure that
avoids conflicts of interest while enabling efficient decision‑making is a key governance design challenge.

Governance Policies (re‑emphasised) set the mandatory requirements for model development, validation,
usage and retirement. Policies should be reviewed annually to incorporate regulatory updates and lessons
learned from incidents. For example, a policy may dictate that any model using external data must undergo
a data‑quality assessment and obtain a data‑provider certification. Policies must be communicated
effectively to all stakeholders to ensure compliance.

Governance Processes (re‑emphasised) operationalise the policies, defining the exact steps, responsible
parties and documentation required for each activity. Process mapping helps identify bottlenecks and
opportunities for automation. A typical process flow for model approval may include: (1) model
development, (2) internal testing, (3) submission of validation package, (4) independent validation, (5) risk
committee review, (6) approval and deployment. Maintaining process discipline while allowing for flexibility
in exceptional cases is a continuous management task.

Governance Controls (re‑emphasised) are embedded within processes to enforce compliance. Controls can
be preventive (e.g., access restrictions), detective (e.g., monitoring alerts), or corrective (e.g., remediation
plans). For instance, a preventive control may restrict model deployment to a production environment only
after a successful validation sign‑off. Detective controls may include automated checks that flag missing
documentation. Controls must be periodically tested for effectiveness.

Model Risk Appetite Statement (re‑emphasised) serves as a strategic guide, linking model risk tolerance to
capital planning and business strategy. The statement should be approved by the board and communicated
throughout the organisation. It may include quantitative limits such as “maximum model‑driven exposure
for high‑risk models shall not exceed 10 % of total assets”. Translating appetite into operational limits
requires robust risk measurement and reporting mechanisms.

Model Risk Reporting (re‑emphasised) provides transparency to senior management, regulators and
auditors. Reports should be concise, focused on material issues, and include trend analysis. A typical
quarterly report may contain sections on inventory status, validation outcomes, performance monitoring,
breach incidents, and remediation actions. Tailoring the level of detail to the audience’s needs helps avoid
information overload while ensuring critical risks are highlighted.

Model Change Management (re‑emphasised) ensures that any alteration to a model undergoes a
structured review, impact analysis and approval process. Change requests are logged, assessed for risk
impact, and assigned a priority. For high‑impact changes, an independent validation may be required
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before implementation. Balancing the need for rapid response to market changes with the rigor of change
management is a persistent organisational tension.

Model Versioning (re‑emphasised) enables traceability and auditability by uniquely identifying each
iteration of a model. Versioning should be coupled with metadata that records the purpose of the change,
the author, the date, and the validation status. Integration with governance tools ensures that the current
version in production matches the version recorded in the inventory. Maintaining consistency across code
repositories, documentation and model servers can be technically challenging.

Model Decommissioning (re‑emphasised) is essential to prevent legacy models from inadvertently
influencing decisions. A decommissioning plan outlines steps for archiving code, data, and documentation,
revoking access rights, and updating the inventory. Communication with affected users ensures that
alternative models or processes are in place before retirement. Coordinating decommissioning across IT,
risk, and business units requires careful project management.

Model Revalidation (re‑emphasised) is triggered by time‑based schedules, material changes, or regulatory
mandates. The revalidation process mirrors the original validation, focusing on the aspects that have
changed. For instance, after a data‑source migration, revalidation would concentrate on data quality,
preprocessing steps, and resulting model performance. Scheduling revalidation without disrupting business
operations and securing necessary resources are common practical concerns.

Model Governance Charter (re‑emphasised) formalises the purpose, scope and authority of the governance
function. The charter should be concise, approved by senior leadership, and reviewed periodically. It
establishes the mandate for activities such as model inventory maintenance, validation oversight, and risk
reporting. A well‑crafted charter reduces ambiguity and enhances the credibility of the governance function.

Model Governance Committee (re‑emphasised) operationalises the charter, reviewing high‑risk models,
approving changes, and overseeing risk reporting. The committee’s effectiveness depends on clear agendas,
documented decisions, and follow‑up on action items. Engagement from senior executives is critical to
ensure that governance decisions are respected and
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