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Definition of Model Risk

“[…] The term model refers to a quantitative method, system, or approach that applies statistical, economic,
financial, or mathematical theories, techniques, and assumptions to process input data into quantitative
estimates
[…] The definition of model also covers quantitative approaches whose inputs are partially or wholly
qualitative or based on expert judgment, provided that the output is quantitative in nature.”(1)

(1) SR Letter 11-7 by FED and OCC on “Supervisory Guidance on Model Risk Management”.

Model Risk (MR) is the risk of inadequate business decisions informed by inaccurate model 
outputs or by the incorrect use of model outputs 

A model may have 
fundamental errors due to wrong 
design and/or implementation and 
lead to inaccurate outputs 1 2

A model may be 
used incorrectly or inappropriately
and lead to inefficient business 
decisions

https://www.federalreserve.gov/supervisionreg/srletters/sr1107a1.pdf
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Overview
Model Risk in Regulation

§ After the 2008 financial crisis there has been a significant increase in the awareness of the importance of
managing Model Risk (MR) by financial regulation and supervision

§ The first real comprehensive guidelines are included in the “Supervisory Guidance on Model Risk
Management” issued by FED in 2011 (SR 11-7)

§ Following FED footprints, European authorities started discussing about Model Risk Management (MRM)
in 2014 with EBA that in SREP guidelines includes MR in Pillar II and requires banks to identify, map, test
and review it on an ongoing basis

§ Significant improvements in the European landscape have been reached between 2017 and 2019 with the
ECB TRIM project, that stresses particular attention on the Model Governance and Model Validation

5US Regulation EU Regulation Basel standards
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https://www.federalreserve.gov/supervisionreg/srletters/sr1107a1.pdf
https://eba.europa.eu/sites/default/documents/files/documents/10180/748829/b5ebf5d0-7425-4c45-8779-e67705b8812a/2014-10-19%2520BSG%2520Opinion%2520EBA%2520CP%25202014%252014.pdf%3Fretry=1
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/ssm.guidetointernalmodels_consolidated_201910~97fd49fb08.en.pdf
https://eba.europa.eu/sites/default/documents/files/documents/10180/1972987/eb859955-614a-4afb-bdcd-aaa664994889/Final%2520Guidelines%2520on%2520Internal%2520Governance%2520(EBA-GL-2017-11).pdf
https://www.bis.org/bcbs/publ/d328.htm
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/%3Furi=CELEX:32019R0876&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/%3Furi=CELEX:32019L0878&from=EN
https://www.bis.org/publ/bcbs239.pdf
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Overview
Model Risk as a Strategic Risk

§ In modern banking systems modelling activity is pervasive:
§ Analyze business strategies and planning
§ Inform business decisions
§ Identify and measure risks in both regulatory and managerial way
§ Assess the adequacy of both regulatory and economical capital
§ Conduct stress testing activities (both regulatory and managerial)
§ Manage Assets and Liabilities (ALM)
§ Perform day-by-day operations

§ Modelling means using simplification to find answers to the behavior of complex real-world
relationships, by leveraging on limited sets of information and advanced mathematical techniques

§ Modelling is strategic because, if properly performed, can be at high value-added to all the involved
banking activities

6

Modelling is 
strategic because it 
can add value to all 

these banking 
activities

But modelling is also implying risks
Model Risk shall be fully considered as a strategic risk and need to be properly managed in 

order to develop a specific appetite for it
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Why Model Risk Management?

§ We have estimated that the number of models that will be developed and implemented by systemically
important financial institutions (SIFIs) in Europe is going to increase up to 20% in the next years(2)

§ New models will be always more complex and imply the usage of advanced-analytics techniques such as
Artificial Intelligence (AI) and Machine Learning (ML)

§ Interdependencies and correlation of models will increase also to allow banks to deal with unpredictable
scenarios (like COVID-19 pandemic) even with systemic impacts

Without a robust Model Risk Management framework banks are going to face high and unexpected losses

(2) Estimates based on both incoming regulatory requirements (Basel IV) and business decision-making needs that European SIFIs will face in the next years.

Regulatory Requirements
Basel IV framework

Business Needs
Pricing, Planning, Budgeting, ALM

Extreme Scenarios 
Idiosyncratic & Systemic Shocks

Increasing number of models
+

Increasing complexity and 
interdependencies

+
AI / ML techniques

=
Increasing 
Model Risk

Robust MRM framework in 
order to minimize MR and:

ü Reduce costs and losses

ü Improve capital 
allocation

ü Increase operational 
efficiency
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Model Risk Management
How to Build a Robust Framework

3 main features should be considered to build a
robust MRM framework

1. Soundness
§ to ensure the use of high-quality input data

§ to ensure that methodologies applied to 
modelling are appropriate and consistent across 

risks

§ to ensure the accuracy of output results

2. Effectiveness
§ to ensure a proper use of the outputs in the 

decision-making processes

§ to take into account all the potential 
interconnections across the whole bank

§ to ensure the clear definition of roles and 

responsibilities within the integrated process

3. Comprehensiveness
§ to ensure the integrated Model Risk 

Governance on all the key aspects of the 
process: Data, Models and Reporting

9

A Business-to-Risk integrated approach (B2R-i) to 
build a robust MRM framework and cover 

all the steps of model life-cycling
Only with this integrated process the MRM function 

becomes a real “center of excellence” with a strategic 
role in the bank organization

Model 
Governance

Data
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Reporting
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Reporting

OUTPUT
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INPUT
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ENGINE
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Model Risk Management
Model Life-Cycle

The B2R integrated approach is pivotal to control and minimize MR in all the phases of model life-cycle

1. Model Specification: MR is linked to the wrong design or development of the model at inception
2. Model Implementation: MR is linked to the incorrect integration of the model in the bank’s systems
3. Model Use: MR is linked to the incorrect use of the model outputs during the day-to-day activities
4. Model Validation and Monitoring: these phases are crucial to control and minimize MR manifestations

10

Integrated approach guarantees that the MRM
framework acts as an End-to-End process throughout
the entire model life-cycle:
§ Applying standard processes for Model

Specification, Implementation, Validation and
Use

§ Monitoring models’ performances on an
ongoing basis

§ Activating remediation actions when necessary
§ Ensuring alignment of incentives between model

developers and users

Model Specification
(Design and Development)

Model 
Validation

(Independent 
Validation)

Model 
Implementation

(Integration)

Model Use
(Day-to-Day 
Activities)

Model 
Monitoring

(Review& 
Challenge)
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Model Risk Management
Model Specification and Implementation

Model Specification and Implementation
§ Model design and development shall be aligned with the purpose (or use) of the model itself and

produce correct outputs
§ Data Governance is of critical importance in this phase to ensure a proper data quality and data relevance (data

assurance) for model inputs and to define data ownership

§ The process must be well documented during this phase to ensure a proper validation and use

§ Model integration shall occur only once design and development are completed and validated
§ Model Governance is of critical importance in this phase to ensure a proper testing, i.e. the model is performing as

intended in terms of accuracy, robustness, stability and interdependency with the other existing models
à to ensure that the model (validated in its specification) can be properly used

§ IT framework (i.e. engine) is also fundamental in this phase to ensure a proper integration of the model in the bank’s
systems and an effective reporting of the model outputs

11

Data Governance
ü Data Quality

ü Data Relevance

ü Data Ownership

Model Governance
ü Model Testing

ü Scenario Analysis

ü Stress-Test

Model 
Design

Inputs & 
Development

Engine & 
Results

Model Specification Model Implementation
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Model Risk Management
Model Use

Model Use
§ Model use is crucial in the decision-making process and shall be always supported by sensitivity analysis

in order to assess the materiality of model risk and properly calibrate the use of models in the process
§ On one side, a too conservative use of models may lead to inefficiencies and indirect costs

§ On the other side, an excessive use of models may lead to high MR and direct costs in terms of losses

§ Reporting Governance is of critical importance in this phase to ensure reports (i.e. model outputs) are clear,
comprehensible and effective in the business decision-making process at all levels

12

«[…] Because model risk is ultimately borne by the bank as a whole, the bank should objectively assess 
model risk and the associated costs and benefits using a sound model-validation process.»(3)

(3) SR Letter 11-7 by FED and OCC on “Supervisory Guidance on Model Risk Management”.

…
Reporting 

Governance
ü Transparency

ü Effectiveness

Model 
Outputs

Planning & 
Budgeting

Capital 
Allocation

Risk Metrics 
Calculation

Model Use

Model Risk 
embedded in 

decisions 
aligned with 
RAF/ICAAP/

ILAAP/
Recovery Plan

https://www.federalreserve.gov/supervisionreg/srletters/sr1107a1.pdf
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Model Risk Management
Model Validation and Monitoring 1/2

Model Validation and Monitoring
§ Model validation is the most strategic phase of the MRM because it

includes all the activities intended to verify that models are performing
as expected, in line with both designed objectives and business uses

§ A sound model validation process implies
§ A high level of technical skills and expertise

§ A complete model inventory and control dashboard for prioritization and
monitoring including both quantitative and qualitative KPIs

§ A degree of independence from both model developers and users

§ An end-to-end Governance framework (Data, Model, Reporting)

§ Comprehensiveness is also a key feature for a proper model validation
process, considering:
1. The full evaluation of conceptual soundness throughout the entire model life-

cycle (specification, implementation and use)

2. The ongoing monitoring (including data quality, sensitivity analysis and
benchmarking)

3. The outcome analysis (including back-testing) and subsequent challenge

activities towards both model developers and users in order to improve model
performances and/or address remediation

13

All the components 
of model life-cycle 

are subject to 
independent 

validation

Independent Model 
Validation has the 

strategic role to align 
incentives between 
model developers 
and users and to 

guarantee the 
comprehensive 

soundness of models 
within the bank
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Model Risk Management
Model Validation and Monitoring 2/2

The Model Validation phase shall be supported by a Control Dashboard that allows independent validators to
§ Deal with model inventory

§ Use qualitative and quantitative tools to monitor and assess model risk (depending on the
complexity of the model and the materiality of the impact in the decision-making process)

§ Prioritize validation activities

14

Control 

Dashboard

§ Model 

Inventory

§ KPIs

§ MR assessment

§ Prioritization

Model Validation and Monitoring

Independent 

Model 

Review

§ Data checks and data 

quality testing

§ Model replication, analysis 

and testing

§ Reporting checks and 

model use validation

Independent 

Model 

Validation

§ Data validation

§ Methodologies and 

development validation

§ Documentation and 

reporting

Monitoring 

& Challenging 

Activities

§ Ongoing monitoring of validated model 

performances and related reporting

§ Addressing findings and remediation to 

model developers/users

§ Communication with model 

developers/users

The degree of maturity of a MRM framework is directly correlated with 
the level of industrialization and effectiveness of the Model Validation process
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Model Risk Management
Roles and Responsibilities

Finally, the MRM framework is fully effective by defining specific roles and responsibilities to each phase of
the model life-cycle
§ It can be easily done through a classic RACI matrix

15

Model 
Specification

R/A I C C

Integrator User ValidatorDeveloper Integrator UserDeveloper

Model 
Validation

C I C R/A

Model 
Implementation

C R/A C I

Model 
Use

C I R/A C

Model 
Monitoring

C I C R/A

M
od

el
 Li

fe
-c

yc
le

§ R = Responsible 
(who actually performs 

the activity)

§ A = Accountable 
(who is accountable for 

the final results)

§ C = Consulted 
(who is involved in the 

activity without direct 

responsibility)

§ I = Informed 
(who is informed of the 

results, but not directly 

involved in the activity)
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Corporate Governance
Lines of Defense

§ At Corporate Governance level the MRM framework shall be under CRO department’s responsibility
§ As part of the second line of defense, CRO area has the purpose of assessing and reporting risks on an

enterprise-wide basis independently from the Business area (first line of defense) and it is composed by
Risk Management and Internal Validation functions as well as Compliance and Anti-Money
Laundering/Counter-Terrorism Financing

17
By a pure Risk Governance perspective, since the MRM framework follows a B2R-i approach, it 

involves (directly and indirectly) all the Three Lines of Defense

(4) The “Three Lines of Defense” model is defined by Basel Committee in the guidelines “Corporate Governance Principles for Banks” - BCBS d328

Lines of Defense Model(4)

3° Line

2° Line
§ Risk Management function (responsible for identifying, 

measuring, monitoring and reporting all risks independently from 

the business units)

1° Line § Business units (they have the “ownership” of risks incurred by 

conducting day-to-day activities, even modelling)

Model Specification
Model Developer

Model Implementation
Model Integrator

Model Use
Model User

2° Line
§ Internal 

Validation 
function: model 

validator, 

controller and 

challenger

Model 
Validation

§ Internal Audit 
function

to oversee Model 

Validation activities 

and ensure 

compliance of the 

entire framework 

with corporate 

policy and 

regulation

https://www.bis.org/bcbs/publ/d328.pdf
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What’s Next?
MRM as a Response Even to Systemic Crisis

§ The financial crises occurred in the last 20 years have deeply reshaped the European banking sector and
the way in which financial activities perform, increasing the awareness of the systemic nature of such
crises’ effects

§ Banks around the world are currently preparing to face the (probably) most serious systemic crisis since
the post-war period, caused by the effects of the COVID-19 pandemic

§ Severe GDP drops(5) in most European countries will affect the banking sector in terms of
§ Sharp decline in banks’ revenues

§ Rise in financial losses with subsequent liquidity stress and absorption of capital

§ Hit on banks profitability in terms of decreasing ROE (already underperforming)
§ The COVID-19 crisis has established a «new normal» that is not currently contemplated in banks

modelling at all levels

19(5) A deep analysis has been conducted by Iason Research Team on the impacts of the crisis on the European economic and financial sectors; available in the COVID-19 section here

In this situation, banks with the most robust MRM framework will respond better to the crisis because
ü They will be able to adjust data and methodologies quickly to reflect new market conditions
ü They will be able to monitor models at risk and model contagion effectively through the control

dashboard and be immediately aware of emerging models at risk, with subsequent contingency plan
ü They will be able to inform business decision effectively and support profitability even in stressed

economic/financial conditions

http://www.iasonltd.com/research
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