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DCG CECL Implementation Framework

DARLING CONSULTING GROUP

Implementation Phase Testing Phase Pre-Production Phase

e Governance, policies, etc. e ALLL/ACL parallel runs e Model validation

e Data assessment e Performance testing e Remediation

e Model or vendor selection e Assumption tuning and e Independent audit

e Segmentation sensitivity testing e Stakeholder education
e Methodology selection * Refine qualitative

e Forecast horizon factoring

 Define ongoing
performance monitoring

e Establish ongoing
production process

e Update documentation

® Reversion period

e Assumption development
e Q-Factor framework

e Documentation

e Education
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D-C-G

DARLING CONSULTING GROUP

Implementation Phase
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Testing Phase

e Assumption tuning and
sensitivity testing

e Refine qualitative
factoring

e Define ongoing

performance monitoring

e Complete documentation

Today’s Focus

Pre-Production Phase

e Model validation




D-C-G MRM is Really About Model Litecycle Management

Institutional “Cradle-to-Grave” Model Management & Oversight
WMRWM is informed of WRW adds to invewtory, performs risk
decision to by or develop Model ~ assessiment, and plavs the validation

Development,
Implementation &

WIRW is informed of a wmodel’s Documentation

retirement/replacement WRWM ivitiates and

— . .
oversees the validation
Independent
Model

Validation

Model
Retirement

WRWM facilitates an “Avinal

Touch” or nitiates Model Review & Ongoing Model
revalidation per defived Validation Performance Wodel owner, vendor, or MRWM
Validation frequency or Monitoring performs periodic OPW
OPWM triggers
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el e MRM Guidance Encompasses a Model’s Entire Litecycle

DARLING CONSULTING GROUP

Control Environment

There are 190 “Shoulds” in the original 2011 MRM Guidance

eAccess Control 1
eChange Management 4
eVersion Tracking 1
Governance 39

ePolicies & Procedures 14
*Roles & Responsibilities: 1st Line of Defense 3
*Roles & Responsibilities: 2nd Line of Defense 8
*Roles & Responsibilities: 3rd Line of Defense 14
Inventory & Documentation 21

eDevelopment Documentation 11
eModel Inventory 7
eValidation Documentation 3
Model Development 35

eDataset Creation 4
eDesign 4
eImplementation & Use 11
eSpecification 2
eTesting 7
eThird-Party Models 7
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Ongoing Monitoring 14

® Benchmarking 4
e General 5
e Overrides 2
e Sensitivity & Stability 3
® Annual Reviews 2
¢ Conceptual Soundness and Model Design 10
o Effectiveness 28
¢ Implementation and Process Verification 3
* Outcomes Analysis 15
e Sensitivity Analysis 4
e Third-Party Models 6
e Third-Party Validators 7
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DCG MRM Has Been Expanding in Practice

DARLING CONSULTING GROUP

FDIC FIL-22-2017
* Formal adoption of Supervisory Guidance on MRM
* Applicable to institutions >S1B
* Applicable to institutions <S1B when model use is significant,
complex, or poses an elevated risk to the institution
Supervisory —o.co..co <.
Model Risk Management

@
L ]

. Predominantly principles-based

*  Applicable to banks >$10B in assets ) . ) ) ) . B
«  Companion to DFAST/CCAR «  Guide to performing consistent, high-quality model risk management

examinations

Provides prescriptive viewpoint

. Links model risk to other enterprise risks

. Addresses data management and emerging technology (Al/ML)

. https://www.occ.gov/publications-and-resources/publications/comptrollers-
handbook/files/model-risk-management/pub-ch-model-risk.pdf Page 6

FDIC updated their examiner manual for MRM — March 2022

ucL comptroller’s
Handbook on MRM

@
L)

FDIC’s Adoption of
Supervisory Guidance

. Robust practices were immediately €
. Regulatory orders were common
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https://www.occ.gov/publications-and-resources/publications/comptrollers-handbook/files/model-risk-management/pub-ch-model-risk.pdf

s Today’s Focus

DARLING CONSULTING GROUP

Implementation Phase Testing Phase Pre-Production Phase

e Assumption tuning and
sensitivity testing
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D-C-G Assumption Management
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& Not a “set it and forget it” exercise
¢ Plan for formalized assumption review and approval
® Periodic sensitivity testing will be expected

@ Thoroughly document development and management
» Define all the key assumptions
» Include quantitative and qualitative support
» Describe ongoing review and approval procedures
» Define ongoing monitoring and sensitivity testing

Key assumptions include:

v Forecast horizon, scenarios, and probability weightings
v' Mean reversion period

v' Prepayments (consistency with other models)

v _Q-factors
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:C4 Today’s Focus
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Implementation Phase Testing Phase Pre-Production Phase

eRefine qualitative
factoring
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S Qualitative Factors
D —

ASC 326-20-55-4

The bomowers finandal condition, credit rating, credit score, asset
quality, or business prospects
The borrower s ability to make scheduled interest or principal payments

# Similar concept to the previous standard
@ Expectations: Less of them, less impactful | fims b, = =i o o

The nature and volume of the entity's financial asset{s)
The volume and severity of past due financial asset{s) and the volume
and severity of adversely classified or rated financial asset{s)

¢ Qualitative framework should be clear,  |o ik i e o e asi b wn ne

h. The entitys lending policies and procedures, including changes in
lending strategies, underwriting standards, collection, writeoff, and

repeatable, and have a sound basis e e vt e s s

i.  The quality of the enlity’s credit review system
j. The experience, ability, and depth of the entity's management, lending
V4 ‘LS., . staff, and other relevant staff
& Don'tto rget about sensit |V|ty testin g i The cnvironmental factors of a boriower and the arcas In which the
entity’s credit is concentrated, such as:

1. Regulatory, legal, or technological environment to which the enfity
has exposure

2. Changes and expected changes in the general market condition of
gither the geographical area or the industry to which the entity has

apo W

™

exposure

3. Changes and expected changes in international, national, regional,
and local economic and business conditions and developments in
which the entity operates, including the condition and expected
condition of various market segments.

MRM caution: ongoing, consistent dependence
on an overlay or override may be discouraged
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DCG Qualitative Factors

DARLING CONSULTING GROUP Va | | d ad t | on F OCus

& Each qualitative adjustment factor is reviewed for adherence to
requirements, impact on total loss, reasonableness (vs. history)

& Empirically-derived qualitative factors are replicated during the
validation

¢ All qualitative adjustments are reviewed to ensure they are
sufficiently sensitive in future periods

¢ Confirmation that model documentation sufficiently describes the
qgualitative factor logic and use

& Confirmation that CECL policy defines the ongoing review and
approval processes
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Today’s F
pLal e oday’s Focus
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Implementation Phase Testing Phase Pre-Production Phase

eDefine ongoing

performance monitoring

© 2022 Darling Consulting Group, Inc.



D-C-G Goal of Performance Monitoring
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- Model performance will deteriorate no matter how
good a model is—real-world conditions change
compared to historical observations

v" Performance monitoring is about observing how model
predictions are performing against actual experience as it
happens

v' Performance monitoring is not about how well the
models fit the historical model build sample!

Source: https://xkcd.com/1606/ 13
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DCG CECL Performance Monitoring — Types of Tests
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1. Benchmark predictions against what actually happened

2. Peer group benchmarking analysis

3. Sensitivity testing—identify key modeling/assumption decisions
that have the greatest impact

4. Monitor appropriateness of segmentations

5. Monitor changes in life of loan, especially in evolving, growing, or
newly acquired business lines

6. Monitor validity of assumptions

7. Long term: review past years’ model forecasts
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C G Performance Testing & Ongoing Monitoring

DARLING CONSULTING GROUP gi I

# Universally, the weakest component

® Institutions with well-established MRM programs better prepared
® Testing should be performed initially and on an ongoing basis

& Pre-define performance indicators, thresholds, escalation

€ Monitoring can be performed internally or externally

& An experienced validator will provide ideas  meousm s Model Updstes

* Population stability * Old vs. new
* Characteristic stability * Documentation

€ Do not leave it until the end to determine = oet= .  MeoniorisPlans Govemance

* Out-of-sample goodness-of-fit * Thresholds
Sensitivity Tests ¢ Escalation

* Outliers
* Leverage points
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:C4 Today’s Focus
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Implementation Phase Testing Phase Pre-Production Phase

eComplete
documentation
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Model Documentation

® Vendor documentation # model documentation

¢ Quality of vendor technical documentation varies

# Cohesive documentation challenging when relying on vendor
# Better documentation at institutions with formalized MRM
4 Don’t wait until the end to develop

# Consider soliciting external resources
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DCG Model Documentation
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Model Documentation Expectations

Y

¢ All assumptions and limitations

Design

€ Purpose and intended use

€ Management decisions using model
# Design, theory, and logic

Data Assumptions Output

& Mathematical specifications f S [—
& Comparisons with alternative theories

® Rigorous assessment of data quality and relevance

# Testing: demonstrate the model is accurate, robust and stable
¢ Interpretation of outputs with limitations delineated

® Back testing or out of sample analysis and sensitivity analysis

A credible MRM framework can provide standardized templates
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DCG Processes & Controls Expectations for CECL

DARLING CONSULTING GROUP F rom an M R I\/I Pe 'S p e Ctlve

¢ Starts with sound model development and testing practices

¢ Documenting the journey
» Model selection
» Methods chosen and rationale
> Data selection/testing
» Segmentation
> Assumption development/support
» Testing process
» Validation and Effective Challenge

© 2022 Darling Consulting Group, Inc. Page 19

y



s Today’s Focus

DARLING CONSULTING GROUP

Implementation Phase Testing Phase

eModel validation
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DCG Insights on CECL Model Governance & MRM
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e Institutions with well-established MRM programs have been

better prepared for validation and ‘effective challenge’
e If you haven’t formalized your MRM program yet, do it — it
will pay dividends
e Greatest challenges:
e Lack of awareness of expectations
e Over-reliance on vendors for all the ‘answers’
e Time and resources

e Involve MRM/audit early in the process to observe and
provide guidance

o Educate and establish expectations for stakeholders (model
owners, vendors, etc.)

e Ideally include MRM “friendliness” assessment as part of
vendor risk assessment and selection

Note: ¢ OCC MRM Examiners Handbook was published in August 2021

© 2022 Darling Consulting Group, Inc.
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FEDERAL RESERVE SYSTEM

WASINGTON D.C. 0551

ssued by the Federal Reserve and OCC have addressed the use of

el validation.' Based on supervisory i




DCG At the Heart of MRM: “Effective Challenge”

PARIING CoRSUITING RO | Guidance on Model Risk Management (OCC 2011-12 / Fed SR 11-7 / FDIC 22-2017)

Effective Challenge Defined:

“Critical analysis by objective, informed parties that can identify model limitations and produce
appropriate changes. Effective challenge depends on a combination of incentives, competence, and

influence.”

- Incentives to provide effective challenge to models are stronger when:
v' Greater separation of that challenge from the model development process
v Well-designed compensation practices
v" Corporate culture

- Competence is a key to effectiveness since technical knowledge and modeling skills are
necessary to conduct appropriate analysis and critique

- Challenge may fail to be effective without the influence to ensure that actions are taken to

address model issues
v" Explicit authority
v Stature within the organization
v Commitment and support from higher levels of management
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DCG Effective Challenge and CECL
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@ Your CECL committee will be your first line of defense
@ Establish the process and important questions upfront

Some considerations:

v" Do the baseline results make sense?

v" Do the key drivers make sense?

v' What are the most impactful drivers and assumptions? Do they make sense?

v" Do the results from changing key variables or drivers make sense?

v’ Are assumptions reasonable and sufficiently supported?

v’ Are assumptions aligned with assumptions used for other models in the institution?
v’ Are qualitative factors and their impact reasonable? Supportable?

v' What is the impact on earnings and capital if economic conditions deteriorate?

© 2022 Darling Consulting Group, Inc. Page 23 »‘



DCG MRM Perspectives - CECL
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Conventional Aspects of Model

Development & Management (SR 11-7) Risk Rating and Validation Frequency
v Data and data selection v CECL model will be classified as a “High-Risk Model”
v Methodologies v Annual review to determine if full validation needed
v' Segmentation v’ Plan for annual validation for the next few years
v' Assumptions v You will not be able to rely on your vendor to validate
v' Output v Your vendor’s independent “certification” will not
/  Governance qualify as your validation
v' 0Ongoing performance monitoring
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DCG CECL Model Validation Expectations
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Data Inputs quality,
appropriateness,
Model Governance sourcing, extraction, Portfolio Segmentation
cleaning, transformation,
and more)

Model Design &
Conceptual Soundness

Hiigel2) DEVERRmat & Su Resftc;rt])ellslse?'inodd & Qualitative Factors IS aenle
Methodology PP Scenarios

Mean Reversion

Model Performance & : Model Reporting &
: Model Documentation O
Testing Performance Monitoring

Model Implementation
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CECL Pre-Validation Checklist

MModel is implemented and tested
M Performed and documented dry-run

M Established CECL governance framework
|ZICompIete CECL model documentation
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D-C-G
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Speaker Profile
Mark Haberland

With over 25 years of experience in balance sheet and model risk management, and hands-on
experience in audit and leading the operations of DCG’s Financial Analytics Department, Mark has
unique expertise for optimizing and “right-sizing” risk management in the community, mid-size, and
large banking space.

In his current role, Mark facilitates educational programs and collaborative workshops and is a trusted
resource for financial institutions, industry, and state trade associations, as well as regulatory
agencies on a variety of balance sheet and model risk management/validation topics, including IRR,
Liquidity, CECL, BSA/AML, and ALCO.

Mark is a frequent author and top-rated speaker on a vast array of risk management topics and is a
member of the Financial Managers Society’s Board of Directors. The son of an educator and member
of the faculty of Pacific Coast Banking School, Mark’s passion for teaching drives his desire to work
with bankers to strive for excellence within their organizations.

Mark lives on the North Shore of Boston with his wife, two children, and two dogs. He is a graduate of
St. Michael’s College in Vermont with a degree in accounting.
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