
Banking Resilience 
Risk Management
Recovery & Resolution Planning

Banking Virtual Forum
Steven Claxton, Iain Allan, Michael Tichareva

20 March 2024

Presenter Notes
Presentation Notes
Mike Introduction – IAA Banking Practice Book & IAA Banking Forum – seeking volunteers to get involved?



Context  
Foundations of Recovery & Resolution Planning (RRP)
Valuation in Resolution (ViR)
Future Direction of RRP
Opportunities for Actuaries in Banking
Questions & Answers 

Banking Resilience Risk Management - 20 March 2024 2

Agenda

Presenter Notes
Presentation Notes
The objective of running today’s session is to promote and support Actuaries either working within the Banking Industry and/or Actuaries seeking to explore potential opportunities within the Banking Sector.

At present the IAA is conducting a peer review of a book comprising of chapters written by practicing Banking Actuaries aimed at furthering this objective. 

For my sins, I wrote the chapter within the book on the topic of Recovery Planning.

So as a potential preview to the next version of the book, I thought it naturally made sense to expand on the topic of recovery planning and highlight the area of Resolution Planning, for reasons which will become apparent during today’s presentation.

In terms of the structure for today’s presentation, for which I’ll assume little or no knowledge of banking and the topic recovery and resolution planning, I will start by

Providing a little context as to why we’re hear today discussing how to handle the situation when a bank fails, which may seem a little odd given the reems of prudential regulation and supervisory oversight in place to prevent such an occurrence; 
After which I’ll outline the building blocks or foundations of Recovery and Resolution Planning; this will hopefully provide audience members with an appreciation of the range of opportunities for actuaries seeking to work within the banking sector
I’ll then dive a little deeper into the topic of ‘Valuations in Resolution’ or ViR, one of the pillars of Resolution Planning. I’ve selected this topic given it naturally lines up with the classic actuarial training and skill set
After which, I thought it important, given that in certain countries Resolution Planning has been in place for a number of years, that there’s still work to be done, given Recovery & Resolution Planning is a living document or process that need to adapt to the banks’ operating environment, which by definition is continually changing  
Finally, I’ll conclude the formal presentation with some specific views on where I see the greatest opportunity for Actuaries wishing to make a leap into the banking sector
After which, myself, Iain and Mike will address any questions you may have in relation to today’s presentation

Ok, so let’s get started!
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Context – Why resilience risk management?
Foundations of RRP
Valuation in Resolution (ViR)
Future Direction of RRP
Opportunities for Actuaries in Banking
Question & Answers

Presenter Notes
Presentation Notes
As mentioned, within this section of the presentation I will explain why we’re interested in looking at the topic of resilience risk management, which is a step beyond simply measuring the financial consequences associated with a bank failure.

Ok, next slide please.
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Approach to banking supervision

Source: https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/approach/banking-approach-2023.pdf 

Presenter Notes
Presentation Notes
For those of you not working in the area of prudential regulation, a statement made the UK’s PRA which states “it is not our role to ensure that no firm fails”, may come as a surprise. 

So the question is, why would such a statement be made?

Well, the answer lies in the fact that the objectives, in general, of a prudential regulator are as follows:

	one, promote financial system stability, 
	two, financial safety for deposit holders, and 
	three, promote a balance with efficiency, competition, contestability, and competitve neutrality. 

The third objective, namely, ‘efficiency’ is the predoimate reason as to why the regulatory environment permits for bank failures. As if it set a zero tolerance towards firms failures, the capital requirements to support such an objective would be grossly inefficient and not support a reasonable rate of return for providers of capital.

Iain, given that you’re based in the UK and I’m talking about a PRA’s standard, I wondered whether you’d like to provide a little more insight into the UK environement?
 
So having established the regulatory environement rationally allows for banks to failures, let us know look at a high level how banks and regulators assess and manage this risk. 

And for this, we’ll introduce the concept of the ‘stress continuum’, ok next slide please.


https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/approach/banking-approach-2023.pdf
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Stress continuum

Source: Early Intervention Measures and SREP in Light of Bank Resolution: The role of supervision in bank resolution, practical experience from 

the assessment of recovery planning, World Bank, 2020

Presenter Notes
Presentation Notes
Ok, so in broad terms there are three seemingly distinct states which define the stress continuum for any bank, namely 

	one: the crisis prevention region, denoted in green on the slide, 
	two: the crisis scenario and early intervention measures, denoted in orange; and finally
	three: the resolution state, denoted in red.

A natural first question would be, how does one transition across the stress spectrum? 

Starting from the business as usual state, the policy driving the assesment and management is the bank’s Risk Appetite Framework (RAF). As part of an effective risk appetite framework, the bank will set risk based limits based on it’s material risk assessment, as part of its business model assessment within it’s internal capital adequacy assessment process or ICAAP.

One may think of this limit as the bank’s tolerance for risk associated with a specific business line. On the slide you’ll see that these ‘limits’ represent the barrier between the Business as Usual or BAU environment, under the bank’s Risk Appetite Framework, and the Bank’s Recovery Planning framework, as indicating in yellow on the slide.

These limits are measured using a variety of financial and non-financial risk dimensions. Financial metrics relate to capital, liquidity, funding, and leverage. Where as non-financial relate to operational and reputational related risks, such as cyber-attacks and mis-selling, for example.

For example, the bank may transition from the BAU environment into the recovery state if the Liquidity Coverage Ratio or LCR falls below 110% or the Common Equity Tier 1 ratio drops below 9%. Note, importantly the thresholds or triggers should be set with a positive spread with respect to any minimum regulatory requirement.  

So, in simple terms, when a bank breaches it’s risk appetite setting, based on forward looking early warning indicators, it should trigger the recovery plan.

So, let’s now look into the transition from Recovery to Resolution. This is a little more complicated due to the fact the managerial responsibilities transition from the Bank’s management team to that of the Resolution Authority, where the Resolution Authority may or may not be the entity responsible for the supervision of the Bank. In the case of Australia, APRA is both the Supervisor and The Resolution Authority. Where as in the UK, the PRA is the Supervisor and The Bank of England is the Resolution Authority.

The decision point relates to an assessment of “Failing or Likely to Fail”, which is defined as the moment when the resolution process starts. The decision is assumed to be taken by the component authority when the bank reaches its point of non-viability of PONV. Examples of Failing or Likely to Fail are:

Over indebtness
Withdrawal of authorisation or of the banking licence
Illiquidity; or
The need for extraordinary public support in the form of sovereign guarantee, for example

An important distinction between the transition from BAU to the Recovery Plan trigger and the Recovery to Resolution Plan trigger, is that the latter is not defined by some formulaic function, it is a more a judgemental decision driven by diaolgue between the Supervisory and Resolution Authorities.

Iain, I know you have lots of experience in the area of ICAAP and Recovery Planning, would you like to comment?

Ok, so having outlined a banks internal approach to assessing and managing the stress continuum, it’s worthwhile us looking at how Prudential Authorities assess and manage the situation.

Ok, next slide please.
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Identification & Intervention  

Source: https://www.bis.org/bcbs/publ/d330.pdf 

Presenter Notes
Presentation Notes
One of the first documents issued by a Supranational Banking authority, on the topic of the stress continuum, was the Basel Committee on Banking Supervision or BCBS’s “Guidelines for identifying and dealing with weak banks” which was issued in July 2015, as displayed on the slide.

As you’ll see on the slide, regulatory authorities, when seeking to identfiy weak banks will leverage:
Early warning signals or systems – which align with the Bank’s Risk Appetite Framework
Business model assessment – as part of the bank’s RAF, embedded with the institutions ICAAP
Governance and risk management – senior management oversight and accountability
Effectiveness of the institutions control functions, such as Internal audit
Stress testing of the bank’s corporate plan as well as ongoing liquidity stress testing
Efffectiveness of the bank’s MIS or data management; and finally
A review of the Bank’s Recovery Plan

In short, it aligns with the internal identification process I just outlined on the previous slide,
�So having outlined the assessment or identification process, let’s now look into the Intervetion side of the equation.

Ok, next slide please.

https://www.bis.org/bcbs/publ/d330.pdf
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Identification & Intervention  

Source: https://www.apra.gov.au/supervision-risk-and-intensity-sri-model 

Presenter Notes
Presentation Notes
On the slide I’m presenting a couple of extract’s from APRA’s 2020 ‘Supervision Risk and Intensity Model’, which graphically ilustrates, based on a Tier system, constructed using size, complexity, criticality of functions, substituability (of functions), interconnectedness and resolvability, APRA has five distinct phases of bank intervention ranging from Routine Supervision through to Resolution, as depicted in Figure 5 on the right hand side of the slide.

Figure 6, on the lower left hand side of the slide, details the dimensions by which APRA uses to set the level of intensity of supervision, and you’ll see, assuming you have 20/20 vision, that the metrics largely reflect the ones detailed in the BCBS’s document, as displayed on the previous slide.

So at this point in time, if you’re not actively working within the banking sector, given the level of policy and process, both internal to the bank and external to the regulator, you might well ask the question “how do bank failures occur in the real world?”

So let’s look at a couple of recent examples, namely the Quarter one 2023 Banking Crisis, triggered by Silcon Valley Bank in the US.

Next slide please.

https://www.apra.gov.au/supervision-risk-and-intensity-sri-model
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Failure still occurs

Source: https://www.reuters.com/business/finance/swiss-financial-
watchdog-calls-more-powers-after-credit-suisse-crash-2023-12-19/ 

Source: https://www.theguardian.com/business/2023/mar/17/why-silicon-valley-bank-
collapsed-svb-fail 

Presenter Notes
Presentation Notes
As mentioned, and in short, the failure of SVB’s business model of lending to tech firms, funded by concentrated and largely uninsured deposits resulted in a confidence crisis in the domestic banking sector, which then went on to trigger additional US bank failures and ultimately the collaspse of Credit Suisse in Europe. 

Iain, I know that we’ve discussed this topic previsouly and we’re aligned on the underlying root causes relating to these two fails, so I might hand over to you to share your thoughts on the matter.

https://www.reuters.com/business/finance/swiss-financial-watchdog-calls-more-powers-after-credit-suisse-crash-2023-12-19/
https://www.reuters.com/business/finance/swiss-financial-watchdog-calls-more-powers-after-credit-suisse-crash-2023-12-19/
https://www.theguardian.com/business/2023/mar/17/why-silicon-valley-bank-collapsed-svb-fail
https://www.theguardian.com/business/2023/mar/17/why-silicon-valley-bank-collapsed-svb-fail
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Context  
Foundations of RRP – Building blocks
Valuation in Resolution (ViR)
Future Direction of RRP
Opportunities for Actuaries in Banking
Questions & Answers

Presenter Notes
Presentation Notes
So hopefully at this stage of the presentation you’ve got sufficient appreciation of why and how banks and the authorities assess and manage the stress continuum at a high level.

So let’s now drill into the next level of detail down relating to the ‘Recovery’ and ‘Resolution’ planning stages.

Next slide please.
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Recovery Planning: logical building blocks

MIS / BCBS 239: Risk Data Aggregation & Risk Reporting (Critical Data Elements)

Governance & Senior Manager Accountability

Strategic Analysis
1. Critical Services

• Deposit taking
• Loan & Loan 

Equivalents
• Wholesale markets
• Clearing, Settlements, 

Payments & Custody
• Capital markets

2. Critical Functions
• Risk
• Finance
• Treasury
• Technology
• Operations
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Recovery Options

Recovery Capacity

Communication & Disclosures
• Prudential regulator
• Capital markets
• External rating agencies
• Depositors 
• Employees
• Service providers

Firedrills & Preparatory 
Measures

Source: https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/supervisory-statement/2022/april/ss917-may-2022.pdf (Section 2.0) 

Presenter Notes
Presentation Notes
In terms of designing and implementing an effective Recovery Plan, there are eight fundamental logical building blocks an Actuary should consider, namely

Governance and Senior Management Accountability – in practice overseen by a Crisis Management Team comprising of the Bank’s C-level suite
Strategic Analysis – considering critical services and critical functions, as displayed on the slide using three steps, namely Step 1: Assesing the impact of failure, Step 2: Evaluating the market for the function or Supply Side Assessment, finally, Step 3 Assessing the criticiality of the function performed by the Institution (firm specific test or subsututability assessment)
A scenario narrative based on either fast or slow moving events intersected with whether the event is specific to the bank, market wide or a combined event. By way of example of a fast moving idiosyncratic event, one may consider a ‘Cyber Attack’, something which is currently being invesitgated by the European Central Bank as part of their Annual Stress Test program. Off the back of these scenario, the bank must then define early warning signals and recovery options, such as capital raising (ie suspension of dividends), balance sheet reductions (ie portfolio run offs), expense reductions (ie FTE head count), or liquidity management (ie exceptional liquidity assistance from the central bank).  When defining recovery options one must identify their suitability, based on the defined scenario, and account for all interactions / interdependencies between the set of recovery options. Having defined the recovery options, the next step is to quantify the recovery capacity associated with the option. The recovery capacity must consider the impact on the bank’s capital adequacy (for example Common Equity Tier I ratio), Risk Weighted Assets (for example Credit Risk), Asset size & composition, Liquidity & funding, profitability as well as the Franchise Value (ie potential damage to brand value due to business and/or product disposal). 
Communication and disclosures relating to a variety of key stakeholder, as identified on the slide, are critical to providing absolute clarity on the nature of the event unfolding at the bank and to try and mitigate potential spillovers of the situation to the domestic and international banking sectors, as illustrated in the case of the Silicon Valley Bank.
Next, and due to the reasonably low frequency, but high severity nature of triggering a Recovery Plan, is the ability for the bank to conduct ‘firedrills’ or simulated recovery events to ensure that’s it’s preparatory measures, aimed at alleviating execution risks and/or operational depdencies, are identified, assessed and mitigated to allow the bank to execute it’s recovery strategy in a timely manner and ideally offset the financial impact of the event which trigger the recovery plan
Finally, all of the previously mentioned building blocks of the recovery plan, wouldn’t be able to implemented in practice in the absence of effective risk data management; to which one could reasonably look to the Bank’s BCBS 239 program, which comprises of eleven principles, ranging from ‘data archiecture and IT infrastructure’, ‘accuracy and integrity’ to ’clarity and usefulness’ of the banks MIS and data.

It should be clear from this description of Recovery Planning, that internal collobration across the various group functions and business untis, and clear and concise communication are critical factors in the design and implementation of a Recovery Plan.

For those of you on the call interested in exploring in more detail, I would point you to the PRA’s document as displayed on the slide and to the IAA’s upcoming Banking Practice Book, which contains a chapter on the topic of Recovery Planning.

Iain I know you’ve worked on a number of UK bank recovery plans, would you like to add anything?

https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/supervisory-statement/2022/april/ss917-may-2022.pdf
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Bank of England’s (BoE’s): Resolvability Assessment 
Framework (RAF)

Source: https://www.bankofengland.co.uk/paper/2019/the-boes-approach-to-assessing-resolvability 

Objectives:
1. Protect the tax payer 

from state funded 
bailouts

2. Preserve critical 
functions & services 
during resolution

3. Prevent contagion 
spreading within the 
financial sector

Presenter Notes
Presentation Notes
Let’s know look into the building blocks or what the Bank of England calls ‘barriers’ to resolvability.

As starting point the objectives associated with the design and implementation of a Resolution Planning framework can be broken into three distinct and mutally reinforcing objectives, namely

Protect the tax payer from state funded bailouts – which wasn’t the case in the instance of the 2007-08 Global Finance Crisis
Preservation of critical functions and services to the real economy during the period of resolution, again, during the 2007-08 GFC there was a direct impact via the supression of credit non-financial sector; and finally
Containment of the risk to the specific financial institution undergoing the resolution event, or limiting the contagion effect within the banking sector – again something not achieve in the 2007-08 GFC or last years banking crisis

From the Bank of England’s perspective these objectives can be achieved via three core pillars, namely

Financial Resources
Continuity and Restructuring; and
Co-ordination and Communication

From a Financial Resources dimension perspective, this can be further refined to Minimum Requirements for Own Funds and Eligible Liabiltiies, which relates to the availability of 

	Going concern capital, such as common equity and additional tier I capital (for example preference shares)  
	The quality and quantity of gone concern capital or Tier II capital, which is available to be bailed in during a resolution weekend to recapitialise the bank, and 
	Eligible Liabilities which can be written down and/or converted into equity, subject to an eligibility criteria based on dimensions such as remaining maturity, ownership, 	subordination and insured or covered deposit status for example.

Valuations in resolution, which assists stakeholder across the resolution timeline, namely the lead up to resolution, which assesses the ‘Failing or Likely to Fail’ criteria, and thus assists with the Point of Non-Viability Assessment (PONV) decision. An economic valuation of the assets and liabilities which aides the Resolution Strategy. A valuation of the entities Equity during the post-stabilisation Restructuring period, in the 12-18 months period post execution of the resolution strategy. And final a counterfactual valuation aimed at establishing that there’s ‘No Creditor Worse Off’ for having had the Bank go through a Resolution Process as opposed to normal corporate insolvency procedure. I’ll go into more detail on the topic of valuations in the next section.

Liquidity in Resolution, which is aimed, in simple terms in ensuring that the Institution has sufficient liquidity and funding to continue to provide critical services and critical function during the resoultion period, based on the resolution strategy.

The remaining barriers are 

Continuity of financial contracts or stays – which relates to mitigating the risk associated with close out options embedded within various derivative contracts which may amplify the financial consequences of putting the bank into resolution
Operational Continuity in Resolution or OCIR – which covers the policies and processes relating to the maintenance of critical functions and services during the resolution window
Access to Financial Market Infrastructure or FMI’s – which covers continuity of access to central counterparties, security settlement and payment systems which support the continuity of critical services such as hedging and trading during the resolution window
Restructuring – which covers how the bank plans to reorganize itself and reposition its strategy to resolve the underlying cause for triggering the resolution; and finally 
Management, Governance and Communication or MGC – which covers how the entity effectively communicates and governs the resolution process with stakeholders ranging from deposit holders, providers of capital, rating agencies through to external 3rd providers of critical services, such as cloud providers for example.

As you’ll see from this slide, the topic of Resolution Planning requires the assistance from a of professional, one of which is the Actuary.

So let’s look at more detail in relation to Valuations. Ok, next slide please.

https://www.bankofengland.co.uk/paper/2019/the-boes-approach-to-assessing-resolvability


Valuation in Resolution

Presentation Title - 01 Month 2018 12

Context – Why Recovery & Resolution Planning (RRP)?
Foundations of RRP
Valuation in Resolution (ViR) – Asset and liability valuation
Future Direction of RRP
Opportunities for Actuaries in Banking
Question & Answers

Presenter Notes
Presentation Notes
So, let’s jump into the detail, next slide please.



Overview: BoE ViR statement of principles

Source: https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/bank-of-englands-sop-valuation-capabilities-to-support-resolvability-may-2021.pdf 

Valuation 1 (failing or likely to fail valuations)
Valuation 2 (asset and liability valuation)
Valuation 3 (equity valuation) (MREL firms only)
Valuation 4 (insolvency counterfactual) (MREL firms only)

Principle 1: Data and information
Principle 2: Models
Principle 3: Valuation methodologies
Principle 4: Valuation assumptions
Principle 5: Governance
Principle 6: Documentation
Principle 7: Assurance 
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Presenter Notes
Presentation Notes
As I mentioned during my overview of the Bank of England’s Resolvability Assessment Framework, there are four distinct types of valuations, which serve a distinct purpose depending on what stage of the resolution process you’re at, namely, pre-resolution or PONV determination, recapitisation and stabilisation, or post-stabilisation and restructuring.

Given the limited time we have today, I’ve chosen to illustrate the process and concepts underlying valuation 2, namely asset and liability valuation.

The purpose of Valuation 2 during the Pre-Resolution period, is aimed at measuring the magnitude of the losses which need to be addressed by executing the resolution strategy, and financial impact of the proposed restructuring plan, during the post-stabilization period.

As you’ll see from the slide, whilst the objectives of the valuations are different, there are seven common principles which must be addressed when conducting the valuation.

For additional information, I would point audience members to review the Bank of England’s statement of policy on Valuation capabilities, as referenced on the bottom of the slide.



https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/bank-of-englands-sop-valuation-capabilities-to-support-resolvability-may-2021.pdf


Valuation 2: Inputs & Process

Source: https://www.eba.europa.eu/publications-and-media/press-releases/eba-publishes-handbook-valuation-purposes-resolution 
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Presenter Notes
Presentation Notes
So let me start by providing a little more detail in relation to the inputs and process relating to valuation 2.  
 
From an input perspective the bank receives a
The Resolution strategy, and a
Restructuring plan,  

From there the bank processes these inputs by executing the following steps, namely:

Step 1: Source the point in time financial statements, or more specifically, the outputs of valuation 1.
 
Step 2: Disaggregate the balance sheet, covering both assets and liabilities, into homogeneous valuation clusters
 
Step 3: Perform an economic valuation, defined as a fair, prudent, and realistic economic value of the instruments contained within each of the clusters defined in step 2.
 
Step 4: Reaggregation of the clusters, compute the net equity position.
 
For additional information I would direct audience members to the EBA’s Valuation Guide as referenced on the slide. 
 
Ok, so let me now illustrate in more detail the inputs and process steps as outline on the current slide.


https://www.eba.europa.eu/publications-and-media/press-releases/eba-publishes-handbook-valuation-purposes-resolution


(Input) Resolution strategy: Bail-in

Assets

Common 
Equity Tier I 

Additional 
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Unsecured 
debt

Covered 
deposits

Inter-bank 
debt

Liabilities 
+ Equity

Secured 
debt

Write-
down 

Convert 
into equity

Resolution Authority

Common 
Equity Tier I 

Unsecured 
debt

Covered 
deposits

Inter-bank 
debt

Secured 
debt

Assets
Liabilities 
+ Equity

Pre-Resolution (PONV 
determination) Resolution weekend 

(recapitalisation & stabilisation)
Restructuring (post-

stabilisation)

See: https://www.srb.europa.eu/system/files/media/document/22-06-15%20SRB%20Operational%20guidance%20on%20bail-in%20playbooks%20final_0.pdf for 
additional details in relation to the operationalisation of bail-in strategies

Banking Resilience Risk Management - 20 March 2024 
15

Presenter Notes
Presentation Notes
The first input defined is the Resolution Strategy.

In simple terms there are four distinct resolution strategies that can be adopted, namely:

The Bail-In Strategy, adopted either via a Single Point or Multiple Point of Entry
The Bridge Bank Tool
Asset Separation; and/or
The Sale of Business Approach

Given in practice, the Single Point of Entry Bail-In strategy is the most commonly adopted approach, I’ve chosen to illustrate this strategy for today’s presentation.

The Bail-In strategy is a tool to write down or to convert certain liabilities of the bank with the purpose of restrorting its capital structure to support the maintenance of critical functions and services.

The current slide provides a graphical illustration of a bank’s balance sheet pre-resolution, during the resolution weekend and post-stabilisation. More specifically it illustrates how Common Equity Tier 1 and Additional Tier 1 Capital are written off as going concern capital and the Tier II capital, gone concern capital, is converted into equity, along with eligible liabilities to stabilize the bank’s balance sheet.

The quantum of this write down and conversion is based on the output of valuation 2; where the purpose would be to determine the amount of loss absorption and recapitalisation to restore viability of the institution, based on the restructuring plan, and capital adequacy, as per the Basel Regulation. 

For additional details in relation to Resolution Strategies, audience members are advised to consult with The Financial Stability Board’s 2013 paper “Guidance on Developing Effective Resolution Strategies” or consult with the SRB reference as displayed on the slide.

https://www.srb.europa.eu/system/files/media/document/22-06-15%20SRB%20Operational%20guidance%20on%20bail-in%20playbooks%20final_0.pdf


(Input) Valuation Scenarios & Restructuring
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Presenter Notes
Presentation Notes
The second input defined is the Restructuring plan.

As previously mentioned, the second use of Valuation 2 relates assessing options, via scenario analysis, based on relevant macroeconomic and market related indicators, aimed at assessing the effectiveness of the proposed restructuring plan post the bail-in weekend.

The restructuring objective is that, once stabilised, as illustrated on the last slide, banks are able to restructure their business to:

Address the cause of failure
Enable the bank to return to a viable business model that is sustainable in the long-term; and
Ensure the continuity of banking services and critical functions in their domestic real economy

The current slide illustrates how Valuation 2 feeds into this process.

Ok, so having seen how Valuation 2 is used, let’s now look into the process used to compute the valuation.

https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/bank-of-englands-sop-valuation-capabilities-to-support-resolvability-may-2021.pdf


(1) Sample bank (ANZ) balance sheet
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Source: https://www.anz.com/content/dam/anzcom/shareholder/ANZ-Annual-Report-2023.pdf 
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Banking Resilience Risk Management - 20 March 2024 
17

Presenter Notes
Presentation Notes
As mentioned, step 1 is to source the point in time financial statements, or more specifically, the outputs of valuation 1.

To provide some real world context, in terms of a potential balance sheet composition, I’ve chosen to display ANZ’s 2023 balance sheet, given my experience of working in the Australian banking sector.

As you can see from the left hand side of the slide, the largest asset cluster on their balance sheet is ‘Loans and Advances’, of which more than 50% comprises of term loans used to finance the acquisition of housing stock. Furthermore, of the 707 billion dollars worth of loans and advances, 97% are carried on the balance sheet at amortised cost, with the residual being fair valued through the profit and loss. 

Where as, on the ‘Liabilities’ side, ‘Deposits and other borrowings’, which primarily comprising of ’on-demand deposits’ and ‘term-deposits’, represent an approximately 80% of the total liabilities.

Given the materiality of the residential mortgage portfolio in this sample balance sheet, and the materiality in the overall Australian Banking sector, I’ve chosen to illustrate how to perform a valuation of residential mortgages.

Before we jump into the specifics of the valuation model, which I’ve chosen to illustrate via a discounted cash flow model, I’ll first illustrate how the asset is priced in order to better understand some of the key driver of the underlying product cash flows.

I’ll also highlight additional potential valuation clusters, ok, next slide.

https://www.anz.com/content/dam/anzcom/shareholder/ANZ-Annual-Report-2023.pdf


(2) Asset pricing: Disaggregation valuation cluster 

Source: https://www.bis.org/bcbs/publ/d368.pdf 
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As mentioned, step 2 is to disaggregate the balance sheet into homogeneous valuation clusters.

For stated reasons, I’ve chosen to select the residential mortgage population.

When pricing a residential mortgage, which serves as an input to the economic valuation of the asset, one should consider the

Cost of funding, which should match the key features of the loan, namely the expected duration of the loan, taking into account not only contractual terms but also behavioural assumptions such as pre-settlement and pre-payment risk
Credit risk costs calculated for different homogeneous risk groups, taking into account historical experience of recognizing credit losses and when relevant application of IFRS 9 expected credit loss models
The cost of capital, which should result from the capital allocation in place, understanding differences across regulatory and economic capital
Any other real costs associated with the loan, inclusive of tax consideration where relevant; and finally
Competition and prevailing market conditions, 

These components I’ve just mentioned are graphically represented on the current slide as ‘funding rate’ and ‘administered rate’, under the heading of “Items at Amortised Cost” for consumer loans.

On the right-hand side of the slide, I’ve displayed a list of potential valuation clusters within the context of ‘Loans and Advances’.

Ok, next slide.

https://www.bis.org/bcbs/publ/d368.pdf


(3) Economic valuation: Discounted Cash Flow (DCF)

Source: https://www.eba.europa.eu/publications-and-media/press-releases/eba-publishes-handbook-valuation-purposes-resolution 
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As mentioned, step 3 is to Perform an economic valuation of the instruments contained within each of the clusters defined in step 2.
 
A cash flow loan valuation could be performed in a variety of ways, two of which include 

A top-down approach - which involves applying a set of portfolio or sub-portfolio level assumptions; or
A bottom up approach – analyzing individual positions, based on facility level information.

The decision whether to adopt a top down or bottom up approach is likely to depend on

The complexity of the lending, ie retail vs non-retail
Financial materiality of the exposure(s)
The availability of data / MIS supporting the valuation
The timeline provided to the valuer

In our example, of a residential mortgage, I’ll adopt an approach which straddles somewhere between a top-down and a bottom-approach. 

Namely we start by identifying a valuation cohort of residential mortgages based on the initial draw down or funding month. Furthermore, we segment by whether the loan is an owner-occupier vs investor facility, and whether the origination loan to value ratio or LTV is less than 80%.  The purpose of this is further refine the degree of homogeneity within the valuation cluster.

Figure 6 shows how to calculate the expected cash flow, used in the valuation model, by adding the prepayment and credit risk cash flows, across default and recovery risk, into the contractual product cash flow. This adjusted contractual cash flow is then discounted back to the date of valuation, via an appropriate discount factor, in order to compute the net present value of the product cash flow or Valuation 2.

Procedurally this would look something like:

Step 1: Source the contractual cashflows based on the defined sub-product cohorts. In a practical sense, this could be achieved via sourcing the Banks’ IFRS 9 effective interest rate, computed on a contractual basis. Where the Effective Interest Rate or EIR is defined as the rate of interest that exactly discounts the contractual future cash flows to the gross carrying amount of the loan which is carried at amortised cost.

Step 2: Source the prepayment adjustments. One approach I’ve seen adopted in practice is to first set a behavioural life assumption based on historical patterns of prepayments and pre-settlements. Once the cohort level behavioural life has been established, the bank would then back solve for a constant prepayment factor (or cash flow acceleration factor) which would effectively amortize cohort of loans off over the period of the behavioural life. The behavioural life is influenced by factors such as mortgage product rates, house price appreciation and embedded product options such as teaser rates, which represent a significant discount relative to the prevailing market rate.  

Step 3: Source the default adjustments. In practice this is captured via a term structure of forward probabilities of default, which should be forward looking in nature based on projected market factors and the seasoning profile associated with residential mortgages. This could be represented via a Nelson-Siegel function and capture the level, slope and curvature associated with the relative default risk profile. In practice, this should align with the default risk term structure used as part of the banks IFRS 9 expected credit loss or impairment computation. The default term structure will be multiplied by the loss given default term structure, accounting for time to recovery, to lower the absolute value of cashflows used as inputs into the valuation model.

Step 4: Source the discount factors, As displayed on the slide, the discount factors represent the weighted average cost of capital, based on the entity seeking to acquire the portfolio of mortgages. 

You’ll see the ‘loss given default’ and ‘time to recovery’ parameters are highlighted on the slide as I’ll go into a little more detail on these parameters over the next two slides.




https://www.eba.europa.eu/publications-and-media/press-releases/eba-publishes-handbook-valuation-purposes-resolution


(3) Economic valuation: LGD Residential Mortgage

𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 𝑗𝑗 𝑡𝑡 = 1 𝜏𝜏𝑖𝑖(𝑗𝑗)
𝑃𝑃 > 𝑇𝑇−𝑡𝑡 𝛿𝛿𝑖𝑖(𝑗𝑗)

0 + 1 𝜏𝜏𝑖𝑖(𝑗𝑗)
𝑃𝑃 ≤ 𝑇𝑇−𝑡𝑡 𝛿𝛿𝑖𝑖(𝑗𝑗)

1

‘Mixture Model’ (Non-Possession (cure) & Possession (non-cure))

Via some simplifying assumptions one may define the Possession state random loss parameter 

𝛿𝛿𝑖𝑖(𝑗𝑗)
1 = 𝑋𝑋𝑖𝑖 𝑗𝑗 𝑡𝑡−𝑒𝑒𝑒𝑒𝑒𝑒 −(𝑟𝑟𝑓𝑓+𝛾𝛾)𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠 ×𝑚𝑚𝑚𝑚𝑚𝑚 𝑋𝑋𝑖𝑖 𝑗𝑗 𝑡𝑡,𝐴𝐴𝑖𝑖(𝑗𝑗)𝜏𝜏𝑠𝑠

𝑋𝑋𝑖𝑖 𝑗𝑗 𝑡𝑡
= 1 − exp(−(𝑟𝑟𝑓𝑓 + 𝛾𝛾)𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠) +

exp(−(𝑟𝑟𝑓𝑓+𝛾𝛾)𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠)
𝑋𝑋𝑖𝑖 𝑗𝑗 𝑡𝑡

× 𝑋𝑋𝑖𝑖 𝑗𝑗 𝑡𝑡 − 𝐴𝐴𝑖𝑖(𝑗𝑗)𝜏𝜏𝑠𝑠
+

                                                                     ≡ Holding Cost + Equity Loss

Where the value of the collateral (house & land) follows a geometric Brownian process (constant by 
sector(j)) growth {𝜇𝜇𝑖𝑖(𝑗𝑗)}& volatility {𝜎𝜎𝑖𝑖(𝑗𝑗)}) Data requirements (statistical calibration)

- Exposure at default
- Date of possession (given default)
- Date of sale (given default)
- Asset valuation (origination of facility)
- Sale price of property (asset)
- Type of property (house, town-house, apartment, shop-front) 
- Geographical location (of asset)
- Type of mortgage (first charge, non-first charge)
- Intra/Inter-sector correlations (House price indices)
- Expenses (internal special asset management, legal, valuations, real estate)

𝑑𝑑𝐴𝐴𝑖𝑖 𝑗𝑗 𝑡𝑡
𝐴𝐴𝑖𝑖 𝑗𝑗 𝑡𝑡

= 𝜇𝜇𝑖𝑖(𝑗𝑗)𝑑𝑑𝑑𝑑 + 𝜎𝜎𝑖𝑖(𝑗𝑗)𝑑𝑑𝑍𝑍𝑖𝑖(𝑗𝑗)𝑡𝑡
𝑝𝑝

𝑑𝑑𝑍𝑍𝑖𝑖(𝑗𝑗)𝑡𝑡
𝑝𝑝 ~ 𝜑𝜑(0,𝑑𝑑𝑑𝑑)

Source: Author’s own calculations
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Let’s now look at how to model the loss given default component required for the credit risk adjustment, as part of the valuation.

As a general comment I’d state that there tends to more divergence, due to data paucity & additional complexities, when it come LGD modelling, as opposed to the modelling of default risk, which is why I’ve chosen to illustrate this component of the valuation process.

So let’s start by introducing a random parameter LGD, as represented by the sum product of a random indicator parameter and a state dependent loss parameter. 

The random indicator parameter is dependent on a random arrival time, as represented by tau p, which is taken to represent the random arrival of the possession of the collateral post default. Note in this model I’ve simplified, due to time constraints, the post-default states in to ‘possession’ (or non-cure), and ‘non-possession’ (cure). 

I’ve also made the assumption that the loss given default, given cure or non-possession, is constant and represents the non-recoverable account loss, under the assumption that penalty interest charged during the period of default should offset any economic loss incurred.

In relation to the loss given default, given non-cure or possession, I’ve assumed that there’s a single cashflow at the point at which the collateral is sold, in doing so assuming that the settlement period post sale is zero. I’ve also assumed that the interest rate and risk premium used to discount the cashflow back to the point of default are constant. I’ve also made the assumption that the underlying collateral, by sector, denoted by subscript j, follows a geometric Brownian motion process, with constant drift/growth and volatility parameters. Finally, I’ve made the assumption that the loan isn’t covered by Loan Mortgage Insurance in the eventuality negative equity, and that administrative fees incurred during the possession & liquidation process are neglible.

For reference, the model structure I’m illustrating on this slide is broadly consistent with the model presented in ‘Section 4. A Bayesian approach to assess LGD and real estate prices connection’ of Marco and Anna (2010) ‘An econometric model to quantify benchmark downturn LGD on residential mortgages’.



https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/bank-of-englands-sop-valuation-capabilities-to-support-resolvability-may-2021.pdf


(3) Economic valuation: expected loss (given possession) 
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𝐸𝐸 𝛿𝛿𝑖𝑖 𝑗𝑗 𝑡𝑡
1 𝑓𝑓𝑡𝑡 = 1 − 𝑒𝑒𝑒𝑒𝑒𝑒 − 𝑟𝑟𝑓𝑓 + 𝛾𝛾 𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠 + 𝑒𝑒𝑒𝑒𝑒𝑒 − 𝑟𝑟𝑓𝑓 + 𝛾𝛾 𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠 Φ ζ− −

1
𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 𝑗𝑗 𝑡𝑡

𝑒𝑒𝑒𝑒𝑒𝑒 − 𝜇𝜇𝑖𝑖(𝑗𝑗) − 𝑟𝑟𝑓𝑓 + 𝛾𝛾 𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠 Φ ζ+

Threshold parameters (+/-) are defined 

ζ± =
𝑙𝑙𝑙𝑙 𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 𝑗𝑗 𝑡𝑡 − 𝜇𝜇𝑖𝑖(𝑗𝑗) ±

𝜎𝜎𝑖𝑖(𝑗𝑗)
2

2 𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠
𝜎𝜎𝑖𝑖(𝑗𝑗) 𝜏𝜏𝑖𝑖 𝑗𝑗 𝑠𝑠

Source: Author’s own calculations
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Taking the expectation of the expression displayed on the last slide, and assuming the cost associated with a non-possessed asset is zero, one show that the loss given default parameter is driven by two core components, namely

Economic cost associated with holding a defaulted asset, as represented by the terms coloured in Green; and the
Expected cost associated with negative equity or where the collateral is sold at value less than the balance at default, as represented by the terms coloured in blue

From a materiality perspective, as confirmed by a visual inspection of the surface plot displayed on the slide, accounting for bank LTV origination policies, which are driven by regulatory requirements and internal risk appetite, the ‘Economic cost associated with holding a default asset’ tends to dominate the ‘Expected cost associated with negative equity. Hence from a modelling perspective more emphasis should be placed on how to assign the ‘Time to Sale’ parameter, as represented by Tau I j s on the current slide.

From a real-world practice perspective, I’ve seen a range of approaches taken to assign the Time to Sale parameter, from
Using an unconditional average value across the entire portfolio
Expert, special asset management team, assigned sector (type of stock, location) specific   
Generalised Linear Model, log-link, gamma distribution, accounting for sector and macro-economic factors (such as GDP, Unemployment and short-term interest rates)

In terms of the Expected Negative equity component, one can estimate the required drift and volatility terms based on either internal and/or external sector specific house price indices.  

As mentioned on the previous slide, the mortgage portfolio tends in general to be a low default portfolio, so it’s strongly advised in practice to seek to supplement internal data with external benchmarks and/or sector wide data to support the final parameters used to quantify the expected loss given default given possession. 

Ok, so that ends the discuss on the topic of valuation, and hopefully has provided some granularity in terms of what’s required for one of the types of valuations underlying the ViR requirements.



 

https://www.bankofengland.co.uk/-/media/boe/files/paper/2021/bank-of-englands-sop-valuation-capabilities-to-support-resolvability-may-2021.pdf


Future Direction of RRP

Presentation Title - 01 Month 2018 22

Context  
Foundations of RRP
Valuation in Resolution (ViR)
Future Direction of RRP – Liquidity & Restructuring 
Opportunities for Actuaries in Banking
Questions & Answers 

Presenter Notes
Presentation Notes
So at this stage, I’ve provided you with context, foundations and hopefully a little appreciation of the complexities associated with Valuation 2.

So, let’s now take a step backwards and look at the topic from a higher level perspective, namely potential future direction of Recovery and Resolution Planning. 

I thought it prudent to include a brief section of the potentital future directions of the RRP, given that in some jurisdictions RRP has been in place for ten years, but that doesn’t mean that there aren’t incremental improvements to be made to resolution plans, given the operating & macroeconmic environments are continually chaning.

So let’s jump in.
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BoE Resolution Plan Public Disclosures: shortcomings

Source: https://www.bankofengland.co.uk/financial-stability/resolution/resolvability-assessment-

framework/resolvability-assessment-of-major-uk-banks-2022 

“The Funding in Resolution shortcoming relates to the production of resolution specific liquidity analysis, including analysis that identifies and 
projects collateral balances that may be available to The Banks in resolution.” 

“…, relating to The Bank’s Funding in Resolution capabilities. The shortcoming relates to the production of resolution specific liquidity 
analysis and may impact the ability of The Bank’s senior management and the Bank to take timely and robust decisions in a resolution.”

“The Funding in Resolution shortcoming relates to the production of resolution specific liquidity analysis, including analysis that identifies and 
projects collateral balances that may be available to The Bank in resolution. The Valuations shortcoming relates to the preparation of 
sensitivity analysis under different scenarios concurrently and the flexibility of resolution specific models to adapt to different inputs and 
assumptions and may impact the ability of the Independent Valuer to carry out resolution valuations.”

“The Bank’s capabilities need to be improved to support delivery of a wide range of potential actions that could be required in different 
resolution scenarios within a reasonable timeframe, including those that go beyond what would be considered in recovery planning.”

“The shortcoming relates to Bank’s identification and evaluation of all available restructuring options in a wide range of resolution scenarios 
and may limit the restructuring options that could be executed in a resolution.”

Continuity & Restructuring

Adequate Financial Resources

Presenter Notes
Presentation Notes
I thought a logical starting place, based on publicly disclosed information, would be to start with the Bank of England’s public disclosures on resolution planning, specifically, areas labelled as ‘Short-comings’.

These disclosures, which were released in 2022, represent the first time a resolution authority has publicly disclosed the status of systemically important banks in the UK.

The BoE is scheduled to release an updated version of this report later this year.

Short-comings associated with entities resolution plans fell into the following two categories, namely

Adequacy of Financial Resources; and  
Continuity & Restructuring

A common theme observed, within the context of the Adequacy of Financial Resources, related to the production of the analysis of liquidity in resolution, which is particularly pertinent, given the liquidity stresses observed by the financial institutions during last years banking crisis.

Which naturally brings me on to the next slide.

https://www.bankofengland.co.uk/financial-stability/resolution/resolvability-assessment-framework/resolvability-assessment-of-major-uk-banks-2022
https://www.bankofengland.co.uk/financial-stability/resolution/resolvability-assessment-framework/resolvability-assessment-of-major-uk-banks-2022
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Single Resolution Board (SRB), BCBS (2023 Banking Crisis)

Source: https://www.srb.europa.eu/system/files/media/document/SRB-Work-Programme-
2024-final%20web.pdf 

Core business

Governance, 
organization 

& tools
Human 

resources

Source: https://www.bis.org/bcbs/publ/d555.pdf 

Presenter Notes
Presentation Notes
You’ll see I’m displaying some liquidity risk statistical information contained within the BCBS 203 “Report on the 2023 banking turmoil” report, released in October 2023.

Specifically in Table A1, you’ll see that 85% of SVB’s deposits rolled off the bank’s balance sheet in just two days, this is compared with Northern Rock, during the 2007-08 Global Financial Crisis, which had a run off of only 20% over a period four days. In part, this acceleration of deposit run off can be attributed to technology and role of social media in amplifying and distorting market information.
�From a regulatory perspective, if one looks Graphic A.1, one can see how the various banking distress case studies compare with the duration and run off rate as embedded within the regulatory liquidity risk management framework. Clearly, the intensity of the regulatory calibrated liquidity coverage ratio or LCR is insufficient when compared with a subset of the observed distress events. However, simply recalibrating the LCR based on more recent information is unlikely to prevent the next set of bank failures.  

Back to the topic of ‘continuity and restructuring’, the Single Resolution Board’s or SRB’s work program provides another source of potential areas of improvement, namely

Core business strategic areas relating to: digital transformation and state of the art technologies; and 
Governance, Organisation and Tools relating to: strong and positive organizational culture and values

So in summary, over the short to medium term, there’s likely to be increased scrutiny in the areas of liquidity and business continuity.

https://www.srb.europa.eu/system/files/media/document/SRB-Work-Programme-2024-final%20web.pdf
https://www.srb.europa.eu/system/files/media/document/SRB-Work-Programme-2024-final%20web.pdf
https://www.bis.org/bcbs/publ/d555.pdf
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In this final section of the presentation, myself and Iain will address the question “How can actuaries support banks’ recovery planning activities?”. 
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Opportunities for Actuaries in Banking
“How can actuaries support banks’ RRP activities?” 

Presenter Notes
Presentation Notes
“How can actuaries support Banks’ RRP activities” is the question? 

Systemically important banks operate their Recovery and Resolution Plans within a multi-disciplinary team setting. Group Functions such as Risk Management, Finance, Treasury, Operations, Technology, Company Secretary and Corporate Strategy / internal M&A team all have their roles to play. So, the question might be framed as “How can actuaries contribute to such teams?”
 
Firstly, the actuary is well equipped to handle risk and uncertainty relating to a financial institution's enterprise-wide business and operating model. This training allows the actuary to effectively communicate the consequences of the Recovery Plan across capital, liquidity, funding, leverage and franchise value.
 
Secondly, actuaries are trained to exercise understanding and judgement, rather than simply to rely on compliance with regulations. In the context of recovery and resolution planning, actuaries can make an effective contribution to the setting of severe stress scenarios, allowing for possible interactions between risks, to the assessment of the results of the stress testing exercise and to discussions about possible mitigants, which could include changes to the bank’s risk appetite statement or even to its strategy and business plan.
 
Thirdly, The Actuaries Code encourages actuaries to speak up if they have concerns. Also, actuaries are trained in communication skills. However, in banking, as in other areas of corporate life, speaking up may not be well-received. The Actuaries Code might have prevented the numerous (significant) losses incurred at Credit Suisse, in the absence of a Senior Managers’ Regime. The setting of a recovery planning provides the actuary with an opportunity to voice potential concerns (and recommended mitigants) relating to the enterprise within a politically neutral environment.   

Iain, your thoughts?



Questions & Answers
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So that brings us to the end of the formal presentation, and at this point I would like to thank you for your attention, and I will now open the floor up to questions received during presenation.

Mike – where should we start in terms of questions?



For Information:

1. Questions & Comments - Should you have any questions or 
comments they can be sent to the IAA Secretariat at  
technical.activities@actuaries.org and they will be forwarded on to 
the presenters directly on your behalf for a response.

2. Presentation and Recording – A YouTube recording of this webinar 
will be made available on the IAA website at www.actuaries.org 
under the Events/Webinars tab within the next few days.

Presenter Notes
Presentation Notes
Mike – house keeping

Mike – hand over to Steven to deliver the formal presentation before engaging in a Q&A session.

mailto:technical.activities@actuaries.org


Thank you

International Actuarial Association
Association Actuarielle Internationale
1203-99 Metcalfe, Ottawa  ON  K1P 6L7 Canada
Tel: +1-613-236-0886 Fax: +1-613-236-1386
Email: secretariat@actuaries.org
www.actuaries.org
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