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Agenda 

•  Introduction 

•  Model risk management framework 

•  Implementing a MRM framework 

•  Model Validation 

•  Q&A 



What is a model? 

Inputs 

• Delivers assumptions 
and input data to the 
model 

Calculation 
Engine 

• Uses the inputs and 
underlying defined 
logic to perform the 
calculations 

Output 

•  Translates outut of the 
calculations into useful 
business information 

“…A quantitative method, system, or approach that applies statistical, 
economic, financial, or mathematical theories, techniques, and assumptions 
to process input data into quantitative estimates.”  
– Federal Reserve Supervisory Letter 11-7 



Types of Models 

•  Valuation only, projection only or integrated models 

•  Deterministic or Stochastic 

•  Asset only, liability only OR integrated models 

•  Open source versus closed form 



What is model risk? 

•  Occurs for several reasons: 
▫  Model may not be fit for purpose 

▫  Model may have fundamental errors and produce inaccurate outputs when 

viewed against its design objective and intended business uses  

▫  Model may be used incorrectly or inappropriately or there may be a 

misunderstanding about its limitations and assumptions  

▫  There may be a data misalignment between the data (feeding into the model) 

and the model itself 

Model risk is the risk that arises from decisions based on the 
incorrect selection, implementation or usages of models.  



Why does MRM matter? 

•  Insurers and more broadly the financial sector relies heavily on the 

use of models 

•  MRM is a key component to the recent regulatory review 

frameworks 
▫  Federal Reserve Supervisory Letter 11-7 

▫  Solvency II 

▫  NAIC SMI – ORSA 

•  Industry best practice has evolved to include it as part of the 

standard “toolkit” for risk management 



Model Risk Management 
Framework 



MRM Framework Overview 
3 Lines of Defense 

Model Owners 

• Business Purpose 

• Model Development 

• Model Implementation 

• Model Operation 

• Performance Monitoring 

• Model Change Management 

Model Governance 
& Validation 

• Model Governance 

• Conceptual Soundness 

• Data & IT Infrastructure 

• Process & Controls 

• Independent Testing 

Internal Audit 

• Independent Review of 1st 

& 2nd line activities 

1    2    3 



Objective: Manage the model risk of the organization by ensuring that models are developed, used 
and maintained consistent with enterprise policies.  Focus on thoughtful and transparent model 
development, well controlled and tested model implementation, rigorous change management 
procedures and ongoing performance monitoring. 

 Business purpose and model 
development 

-  Clear purpose for the model 
-  Well documented rationale for key 

modeling decisions , including 
alternatives considered 

-  Use of developmental evidence and 
supporting analysis for key decisions 

Model implementation 

-  Clearly defined and comprehensive 
testing of calculations prior to use in 
Production environment 

-  Appropriate reviews and sign-off by 
senior management 

Model change management 

-  Formal controls over changes to models 
including adequate testing to maintain 
validation integrity 

-  Formal governance process prior to 
change implementation 

-  Robust assumption management and 
review process 

Model operation and performance 
monitoring 

-  Operates model in a manner consistent 
with intended 

-  Regular reviews of model performance 
to confirm fit for purpose 

-  Monitoring Includes confirmation of key 
assumptions and modeling choices 

Transparency 

Model risk management framework 
Responsibilities – 1st line of defense (model owners) 



Objective: Manage the model risk of the organization by establishing and implementing a model risk 
management policy.  Key roles include maintaining and monitoring model inventory, performing 
independent model validation and providing effecting challenge throughout the model development 
process.  

 Enterprise governance 

-  Establish model risk management policy 
and governance body 

-  Define models and maintain model 
inventory 

-  Determine prioritization approach and 
define requirements for model lifecycle 

Set standards 

-  Determine documentation standards and 
templates to assist 1st line of defense 
implementation 

-  Determine standards for model 
validators including expectations around 
specific tests and approaches 

Understand model risk 

-  Develop a view of the key risk to the 
organization from models 

-  Determine potential impact for highest 
risk models, and determine mitigation 
approaches  

Model validation 

-  Perform regular validation on models 
depending on prioritization 

-  Procedures for 2nd line usually focus on 
challenging judgment in model 
development process 

-  Detailed testing of calculations may be 
included 

Effective 
challenge 

Model risk management framework 
Responsibilities – 2nd line of defense (governance and validation) 



Objective: To ensure that the 1st and 2nd line of defense are complying with the model risk 
management policies within the organization. 

 1st Line review components 

-  Confirm model documentation 
requirements are being followed 
throughout model development 
lifecycle – including development, 
implementation and performance 
monitoring 

-  Ensure all models included in 
reviewed processes are included on 
model inventory 

-  Confirm testing performed during 
model development confirms with 
policy 

2nd line review components 

-  Review model validation reports and 
confirm compliance with policy and 
presence of effective challenge 

-  Confirm model governance committee 
charters, agendas and meeting minutes 
are compliant with firm expectations 

-  Confirm the execution of the model 
risk policy and validation schedules/
calendar 

Confirmation 

Model risk management framework 
Responsibilities – 3rd line of defense (internal audit) 



Model Validation 



A more widespread approach… 

•  Gain a deeper understanding of the: 
▫  underlying business 

▫  modeling platform 

▫  end-to-end process 

•  Identify points of higher risk from the business, modeling platform and 

end-to-end process, relative to the scope of review 

•  Identify modeling platform to be used for an "independent" recalculation 

of cash flows and/or balance sheet items 

•  Determine a target sample of policies 

•  Perform the recalculation using the independent modeling platform and 

documentation from policy forms (or treaty specifics) and assumptions 

•  Documentation 



Important factors when designing 
approach 

•  Scope 

•  Timing 

•  Acknowledgement of other business deliverables or deadlines 

•  Budget and resources 

•  Materiality thresholds 

•  Test environment and modeling platform licenses 

•  Accessibility to the knowledge hubs 

•  Documentation standards, internal and external 

•  Review and sign-off process 

•  Remediation approach 



A more customized approach… 
Illustrative example 

Analytics 

• Comparison of 
income statement 
and balance sheet 
items between 
actuals (x years) 
and projections 

• Examples include: 

• Static validation 

• Dynamic validation 

• Projections of cash 

flows, including 

premiums, benefits, 

expenses, etc. 

• Projections of profits 

• Loss ratio 

• Implied decrements 

Risk prioritized 
model review 

• More specific 
review of modeling 
approach for 
certain features, 
riders or other 
modeling 
simplifications 

• Examples include: 

• Net-amount-at-risk 

• Utilization of embedded 

options 

• Joint-life policies 

• Substandard policies 

Documentation 

• Gather relevant 
documentation on 
policies/treaties, 
accounting 
literature and 
modeling approach 

• Examples include: 

• Accounting approach 

• Best-estimate 

assumptions 

• Simplifications used 

within the model 

construct 

• Process & Control 

environment 

• Model inventory 

Treaty/policy 
review 

• Identification of 
coverage based on 
treaty or policy 
documentation, 
and comparison to 
model(s) 

• Examples include: 

• Unique features within 

the policy/treaty that 

model would not capture 

• Distribution 

simplifications 



Other considerations 

•  Artificial policy and build-up of features/riders 

•  Target assumption testing 

•  Model stress scenarios or assumptions 

•  Back-testing 

•  Revolving frequency of model validation using a risk based 

approach 

•  "Cast the net" approach 



Questions? 



Appendices 



Key steps 1st 
Line 

2nd 
Line 

3rd 
Line 

Establish MRM policy and governance structure 
•  Defines what models and model risk are 
•  Clearly defines roles and responsibilities of all three lines of defense 
•  Creates a framework for model validation including documentation standards 

and appropriate validation activities 

Create model inventory 
•  Identify models across the enterprise based on model definition 
•  Capture critical model information such as intended and actual use 

Perform model risk assessment 
•  Assess models, recognizing the different levels of inherent risk 
•  Prioritize models for validation 

Model documentation and testing 
•  Typically requires significant investment as documentation and testing 

procedures may not exist or be consistent with documentation standards 

Validate models 
•  Incorporates end-to-end view of process (inputs, processing, outputs) and 

controls across key validation components (e.g., conceptual soundness) 
•  Evidence of effective challenge is critical 

Prioritize and remediate findings 
•  Process should be consistent with model change management framework 

Implement ongoing MRM procedures 
•  Applies to models in all parts of lifecycle (i.e., includes new and existing 

models) 
•  Upkeep may be less onerous than initial effort, but still requires diligence 

Implementing a MRM framework 

Primary responsibility Review compliance Secondary/potential responsibility 


