
| 1What makes a quality model?

What makes a Quality Model?

Welcome and introduction 
Ruth Kelly, Chief Analyst
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Financial modelling in 
government

Philip Bradburn, Audit Manager
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• How well are the principles set out in the 
Macpherson Review, Managing Public Money 
and other modelling guidance embedded 
across government and applied to business-
critical financial models?

• The report examines:

• How responsibility for modelling is 
organised across government

• The quality processes and how 
organisations provide assurance

• How uncertainty is assessed, 
communicated and taken into account.

Scope
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How many business-critical models were on departments’ central registers in 2021?

a. 20 or fewer

b. 21 to 200

c. 201 to 600

d. 601 to 1,000

e. 1,001 or more

Poll 
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Governance of business-critical models

Accountability

Funding not yet agreed

Variable oversight and approaches

Lack of transparency

Scope for 
better 
governance



What makes a quality model? | 7

.. Data issues, assumptions, methods and calculations

Variability in 
quality 
assurance

Self-review risks

Assurance of inputs and assumptions

Documentation
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Risks due to how uncertainty analysis is used

Poor Communication

Limited use

Missing insights

Weakness with 
uncertainty 
analysis
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Actions needed to tackle significant weaknesses

Areas to 
improve

Scope for better leadership and governance 

Quality Assurance of business-critical models

Better management of uncertainty
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Conclusion

Financial modelling is at the heart of how the government understands its spending, performance and risks and makes 
business-critical decisions. Outputs from models underpin decisions made by departments and ALBs that often have very 
real impacts on people’s lives. Errors in government models have directly caused significant losses of public money and 
delays to critical public programmes. Since the completion of the Macpherson Review of the quality assurance of models, 
the government has made progress through publishing cross-government guidance. Separately, the government 
introduced the Analysis Function and the Finance Function. Departments and ALBs have implemented new governance 
and assurance procedures. 

Although progress has been made, there remain significant weaknesses in how government produces and uses models. 
There is scope for better leadership from the centre of government to drive further progress, uphold standards and support 
greater transparency around models that departments use to make decisions. Although we saw examples of good practice, 
the level of quality assurance that departments apply to business-critical models remains variable. The analysis of 
uncertainty is often a peripheral activity despite it being extensively recommended in government guidance and despite the 
risks to long-term value for money of not doing so. Taken as a whole, the government is overly reliant on best estimates 
from models which do not fully reflect the inherent uncertainty and risks. Without further progress, government plans will 
continue to be developed with weaknesses that place value for money at risk.
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Framework to review models

NAO Modelling Team -
presented by Linh Nguyen
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Overview of the Framework 
and common weaknesses found in government 
financial models
This Framework (2022) is a refresh of our 2016 published framework under the same name. 
This refresh builds on our Financial modelling in government VfM study (2022) and existing 
guidance such as the Aqua Book. Overall:
• it provides a structured approach to review models;
• it is aimed at people who commission analysis, provide analytical assurance and deliver the analysis itself; 
• it is not intended to be a checklist; instead it is a flexible framework which can be tailored to account for available 

resource, complexity of the model and level of assurance needed to reach an overall judgment.

The Framework’s main aim to help reduce common weaknesses found from our audit work 
(seen in both financial audit work and fieldwork of our VfM study):
• limited or poor-quality data; 
• unrealistic assumptions and optimism bias; and 
• inadequate sensitivity and scenario analysis.

https://www.nao.org.uk/report/financial-modelling-in-government/
https://www.gov.uk/government/publications/the-aqua-book-guidance-on-producing-quality-analysis-for-government
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What is the framework to review models?

Main 8 areas we look at when reviewing 
models, these 8 areas are the ones we 
focused on for the Framework.

The starting point is an initial risk 
assessment which drives the rest of the 
model review. 

The Framework aims to be practical and for 
each of these 8 areas, there is a list of 
questions the model 
commissioner/analyst/reviewer should ask 
themselves.
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Examples of questions for 2 (of 8) main areas

Risk assessment: Assumptions:

Note: these lists of questions for the eight areas of model review are not exhaustive, meaning the framework does not 
represent a comprehensive methodology for audits of models carried out to test compliance with the International 
Standard on Auditing (UK), where further requirements will apply. 
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Example of NAO’s model 
assurance outputs including 
how we measure uncertainty
in the estimates

Laura Cole, Head of Modelling
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Q&A session
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An external perspective from DfE’s 
Student Finance Modelling Team

Jon Tecwyn, DfE



How GAD can help to improve 
financial models across 
government

Steve Lewis
2 March 2022
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Who are GAD?
• Mission
• Our mission is to improve the stewardship 

of public sector finances by supporting 
effective decision-making and robust 
financial reporting through actuarial 
analysis, modelling and advice.

Insurance 
and 

investment

Modelling 
and quality 
assurance

Pensions 
and social 
security
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How does GAD provide quality assurance?

Collaborative approach

Focus on material risks

Tailored to client’s needs

Throughout the model lifecycle

Following best practice

Validation

Governance 
and controlsVerification
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What models can we quality assure?

Cap and floor financial model

Expected loss model

Expected loss model

Fair value calculator

Student loans model

Risk financing options

Redress Scheme costings

Nuclear decommissioning

Financial forecast

Property portfolio model

Solvency model

Credit risk
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Full model build

Advice on assumptions

Oversight

Secondments

Communicating uncertainty

Student Loans sale model

• Developed a new model to 
facilitate loan sales

• Support UKGI in transaction

• Advice on discount rate and VfM

• Seconded staff  

GAD’s modelling services
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Other models developed by GAD

EU Exit financial liabilities

Expected loss model for financial guarantees

Interactive loan cashflow projection tool

Interactive tools for disaster risk financing

Insurance reserving and pricing models

Interactive dashboards, maps and visualisations

Benefit illustrator for pension scheme members

Risk 
Protection 
Arrangement

Public Works
Loan Board
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Where else can you get help?

Analysis Function and internal QA networks

Aqua Book and associated resources
https://www.gov.uk/government/collections/aqua-book-resources

• BEIS QA Tools and Guidance
• DfT QA Tools and Guidance
• Uncertainty Toolkit for Analysts in Government

https://www.gov.uk/government/collections/aqua-book-resources
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Q&A

This Photo by Unknown Author is licensed under CC BY

Steve Lewis
Actuary
steve.lewis@gad.gov.uk

www.gov.uk/gad

https://ruralministry.wordpress.com/tag/questions/
https://creativecommons.org/licenses/by/3.0/
mailto:matt.gurden@gad.gov.uk
http://www.gov.uk/gad

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Governance of business-critical models
	.. Data issues, assumptions, methods and calculations
	Risks due to how uncertainty analysis is used
	Actions needed to tackle significant weaknesses
	Conclusion�
	Slide Number 11
	Overview of the Framework �and common weaknesses found in government financial models
	What is the framework to review models?
	Examples of questions for 2 (of 8) main areas
	Slide Number 15
	Slide Number 16
	Slide Number 17
	How GAD can help to improve financial models across government
	Who are GAD?
	How does GAD provide quality assurance?
	What models can we quality assure?
	GAD’s modelling services
	Other models developed by GAD
	Where else can you get help?
	Q&A



