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Disclaimer

Presentations are intended for educational purposes only and do not replace 
independent professional judgment. Statements of fact and opinions expressed are 
those of the participants individually and, unless expressly stated to the contrary, are 
not the opinion or position of KPMG LLP. KPMG LLP assumes no responsibility for, 
the content, accuracy or completeness of the information presented. 
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With You Today

Ben is a director in KPMG’s Risk Analytics practice with over 15 years’ experience in the life 
insurance industry. His current areas of focus include financial transformation, business 
analytics, model validation and risk analysis, and actuarial audits. Ben has also worked to 
develop a new model governance framework as part of transformation projects and reduce 
the model risk that has existed with legacy model processes. He is a Fellow of the Society 
of Actuaries, Member of the American Academy of Actuaries and CFA charter holder.

Alex is a Director at the Risk Analytics practice of KPMG LLP. He has over 12 years of 
experience with consulting, insurance and reinsurance firms. His actuarial experience 
includes transformation engagements, actuarial modeling and model enhancement 
projects, pricing and valuation, actuarial software conversions, actuarial audits, experience 
analysis, product and assumption development. Alex has helped multiple clients across 
North America build, implement and maintain their model governance frameworks around 
actuarial modeling. Alex is a Fellow of the Society of Actuaries, Member of the American 
Academy of Actuaries and Associate of the Canadian Institute of Actuaries.

Benjamin Farnsworth, FSA, MAAA
Director, Actuarial and Insurance Risk

Alex Zaidlin, FSA, ACIA, MAAA
Director, Actuarial and Insurance Risk
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Getting to Know You
• How many of you work with models?
• How many of you are in the position to write or update the 

model governance policy within your organization?
• How many of your companies have a model governance 

policy that is: 
• Generally known and accessible?
• Maintained and periodically updated by a central 

modeling governance body?
• Periodically reintroduced to model users and distributed 

as required reading for new hires?
• Is the model governance policy within your organization 

specific to actuarial or is it cross-functional?



Overview



6© 2017 KPMG LLP, a Delaware limited liability partnership and the U.S. member firm of the KPMG network of independent member firms affiliated with KPMG International 
Cooperative (“KPMG International”), a Swiss entity. All rights reserved. 

Model governance framework
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The Benefits of Model Governance
Companies can benefit from consistent and diligent model governance in the long term
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• Increase model 
sustainability

• Increase auditability 
and transparency of 
models

• Increase clarity of 
roles and 
responsibilities

• Decrease model risk 
and human error risk

• Decrease production 
cycle time

• Decrease 
inefficiencies of 
actuarial resources
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Components of Model Governance

Governance 
Standards

Controls over 
Modeling 
Process

System 
Access and 

Change 
Control

Model 
Assumption 

Management
Model Input 

Management

Model Output 
Management

Formal, documented, 
communicated, enforced and 
periodically updated governance 
policy for actuarial modeling 
processes. 

Formal, documented, 
communicated, enforced and 
periodically updated governance 
policy for actuarial modeling 
processes

A model steward role is established, 
and has clearly defined 
responsibilities for ensuring 
adherence to the model and controls 
around the modeling processes.

Assumption input into the model is 
automated and streamlined

Model input data feeds are 
automatically obtained from a data 
warehouse. A set of standard 
controls and analytics is established 
and automated to test model input.

Model output is automated and 
standardized for consistent use in 
reporting and analysis. Model output 
is stored in a data warehouse and can 
be queried to allow for additional 
analysis.



1. Governance 
Standards
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Governance Standards
• Focus on processes around model management; define technical and 

managerial roles and responsibilities.Governance Policies

• Focus on modeling decisions and standards (like naming conventions) 
within the models throughout the development processModeling Standards

• Outline a standard approach for peer review within the organization, 
including sign-off proceduresPeer Review Standards

• Focus on documenting model changesChange Documentation 
Standards and Templates

• Outline the full production cycle (beginning to end, off-cycle activities)Standard Operating 
Procedures

• Focus on model validation (conducted off cycle)Validation Cycle

• Focus on backing-up and archiving production copies of the master 
modelArchiving Processes



2. Controls Over 
Modeling Process
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Controls Over Modeling Process

Consistency 
Controls

Business and technical 
model objectives

Data collection and 
assumption development

Business requirements 
and model analysis and 
reporting functionality

Appropriateness 
Controls

Modeling decisions and 
techniques for modeling 

key components

Assumptions and other 
model objects 

Compliance 
Controls

Models and 
documentation with 

regulatory requirements

Processes and controls 
with corporate 

governance policies and 
guidelines

Model Steward Team is accountable for independent model 
review and compliance. A Model Steward is separate from the 

production team and involves development, ownership and 
enforcement of the model governance standards.
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Controls Over Modeling Process – Leading Practices
Control effectiveness through production environment and actuarial models, MS Office, and other 
Business Intelligence Tools

• SQL Server
• MS Access and Excel data inventory

Pre-Actuarial Model 
Data Controls

• Environment, version, and change controlsProduction Environment 
Controls

• Automation through data entry controls and control batches
• Intermediate controls to identify model calculation and 

mapping issues

Actuarial Modeling 
Controls

• Total and result controls for data output and summary report 
produced by the actuarial model

Post-Actuarial Model 
Data Controls



3. System Access 
and Change 
Control
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Change Control Procedure 
Change Proposed
•Changes made on “check-out” copy as opposed to directly on the master 
production model

Change Reviewed
•Changes should be validated by a formal change approval process (including 
Model Steward)

Change Enforced
•Periodically recurring changes should be applied in a consistent manner at 
each occurrence

Change Tested
•Changes should be validated for implementation appropriateness
•No unwanted change should occur

Change Documented
•Changes should be documented in a centralized file repository
•Key personnel, testing procedures and conclusions should be testing recorded
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Illustrative Model Team Structure
Development Role

• Builds, updates, 
and releases 
master model

• Uses the 
modeling platform 
functionality and 
model-adjacent 
technology as 
specified in 
technical and 
business 
requirements

Testing Role

• Tests and 
validates the 
model inputs, 
outputs, and 
controls. Reports 
inconsistencies

• Releases model 
to be promoted to 
production after 
model testing and 
validation

Production Role

• Runs production 
models and 
consolidates 
results

• Archives 
production 
versions of the 
models following 
production runs 
and 
communicates 
with development 
team to update 
master model
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Illustrative Development versus Production Environments
Development and production environments are to be separated and have mutually exclusive functions 
for consistent and controlled model management. 

Function Development Testing Production
Target use Pricing, research, Testing, sensitivity and 

scenario runs
Valuation, required capital

Complexity of 
calculations

Complex calculations, often
some trial-and-error elements

Simple calculations, less ad-
hoc changes

Timeliness of 
calculations

Often ad-hoc calculations, 
rapid response, subject to 
frequent change

Time sensitive, scheduled

Volume Usually uses smaller samples 
of data, distribution tables, 
test subsets

Tests for efficiency and 
appropriateness of entire 
datasets and tables

High volume, file processing,
often includes database feeds

Technology Local PC level technology, 
may use distributed 
processes

Server level, GridLink
distributed processes, cloud

IT involvement Managed by actuaries, IT 
role is minimal

Managed by IT, actuarial role 
restricted

Model 
changes

Changes to development 
models are allowed, typically 
less controls around changes 
than in production

Any further model changes will 
be directed back to 
development

Changes to production master 
model are to be peer 
reviewed, tested, documented 
and signed-off on



4. Model 
Assumption 
Management
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Model Assumption Management
• Automation and streamlining of data input from a 

single source (data warehouse) would expedite in 
building controls over data input and spotting 
potential errors

Automated data feed 
from a single source

• If multiple model input sources are used, inventory 
and document each source and data expected from 
each source

Inventory and 
document model 

inputs

• Set up automatic controls in modeling not only catch 
errors and irregularities in the input data, but also 
new and unexpected data values that the model may 
misinterpret or ignore

Controls and 
analytics over input

• Work with IT and data teams to eliminate manual 
data manipulation steps from the production process

Eliminate manual 
steps in data 
preparation
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Model Assumption Management – Leading Practices

Establish a formal assumption approval process that spans beyond just the assumption implementation 
stage

Consolidate assumptions outside of actuarial model in a structured and controlled data 
warehouse, serving as the optimal solution

Modeling teams work closely with the assumption development and owners teams to have the 
assumptions delivered in a model-friendly format

Keeping consistent naming conventions for assumption tables

Formal documentation of actuarial model assumptions updates prevents unintended consequences









5. Model Input 
Management
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Assumption Management Components

• Manage assumptions in a repository with heavier 
scrutiny placed on high risk assumptions

Automate and 
Streamline

• Test impacts on newly implemented assumptions 
on all levels

Test for direct and 
indirect impact

• Two general approaches – replace or change 
existing tables

Assumption table 
updates

• Documented approval process should involve 
independent peer review and model testing

Establish a formal 
assumption 

approval process

• Periodic assumption review ensures assumptions’ 
accuracy, appropriateness and consistency

Periodic 
assumption 
validation
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Model Input Management – Leading Practices

Organizations strive to achieve a single source structure for data brought into the model, 
usually in a shape of data warehouse. The input process is typically automated through 
production script.

Model point of data entry controls including queries and control batches and 
focus on data completeness and accuracy

Document model input data sources for each model run and keep an inventory of 
source data for several production cycles for future reruns

The model steward team and IT counterparts review model data controls to confirm their 
effectiveness and compliance with governance standards








6. Model Output 
Management
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Model Output Management
• Eliminate manual result aggregation or manipulation 

as much as possible and output the results into a data 
warehouse

Standardize model 
output and reporting

• Consistent controls should be implemented over all 
types of model output. 

Consistent controls 
over output

• Production model output should be approved and 
versioned for future references

Governance over 
model output

• In order to avoid misinterpreting model output, clear 
requirements for model output should be established. 

Interpretation of 
model output

• Final model output should be reviewed and approved 
by technical and business management.

Approval of final 
output
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Model Output Management – Leading Practices

More slicing data options allows produce reports that meet most of the regulatory 
requirements within the platform. 

Usage of third party business intelligence (“BI”) systems to produce 
customized reporting requires additional controls

Accompany model output with documentation that discusses how to interpret 
results and explains any significant deviations or unique circumstances in 
the current production cycle

Model output is typically signed-off on by technical and business management 
teams

Having an expandable data warehouse for result storage allows for flexibility in 
number of runs and granularity of output.









7. Closing 
Remarks



28© 2017 KPMG LLP, a Delaware limited liability partnership and the U.S. member firm of the KPMG network of independent member firms affiliated with KPMG International 
Cooperative (“KPMG International”), a Swiss entity. All rights reserved. 

Components of Model Governance

Governance 
Standards

Controls over 
Modeling 
Process

System 
Access and 

Change 
Control

Model 
Assumption 

Management
Model Input 

Management

Model Output 
Management

Formal, documented, 
communicated, enforced and 
periodically updated governance 
policy for actuarial modeling 
processes. 

Formal, documented, 
communicated, enforced and 
periodically updated governance 
policy for actuarial modeling 
processes

A model steward role is established, 
and has clearly defined 
responsibilities for ensuring 
adherence to the model and controls 
around the modeling processes.

Assumption input into the model is 
automated and streamlined

Model input data feeds are 
automatically obtained from a data 
warehouse. A set of standard 
controls and analytics is established 
and automated to test model input.

Model output is automated and 
standardized for consistent use in 
reporting and analysis. Model output 
is stored in a data warehouse and can 
be queried to allow for additional 
analysis.



Thank you
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