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CUSTOMER ISSUES: GAP ANALYSIS VS CURRENT APPROACH
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POLSKA 2015
Model Inventory - No consolidated record Current, Siloed Integrated Groupwide
of potentially 1,000+ material models Manual Approach Target Approach

Board of directors and Senior Management

MRM Procedures- Multiple model
validation and review processes across the
Group (and of variable quality)

Model Risk Identification and Measurement

1
1
VS 1 Independent Model Annual Model ‘On-going Model : 1
Validation Revi

eview Process Risk Monitoring

Compliance Documentation - Lack of
documentary evidence of MRM processes
across group & model lifecycle
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SAS SUPPORTS ALL FOUR LINES OF MRM DEFENSE
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developer, validator, MRM e I e del

Oversight, Senior Mgt, Internal D_asﬁubord ‘360 L hau,
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PROCESS FRAMEWORK*
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ORGANIZATION* = Functional team
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. SYSTEMS DESIGN FOR MRM - SCREEN VIEWS
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POLSKA 2015 MODEL PORTFOLIO FINDINGS ANALYSIS

Governance &
Control Processes

Process Design

Operational
processes

WORKFLOW
Systems e 1
Processes oo =W T e m ==
\\ A ——
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_ KEY FUNCTIONAL REQUIREMENTS

W% SAS’FORUM Ability to link to Bank's MRM
POLSKA 2015 Import metadata from any type of Fact based conversations with regulators to Ealfees ae SEmEmR S

model developed in any technology facilitate effective defense of the model quality

Flexible mechanism to
assess whether a

candidate meets the . )
qualifying criteria for a
model

Model Candidate Model Review &
Assessment Validation

Issues & Action Plan

Model Usage

Model Inventory

Model Change Model Risk MRM . Model
Request Assessment Correspondence [§ MRM Policy Mgt. Retirement '

Capability for
confirming and

validating the accuracy il BT TR
of a model inventory Tracking

Orchestration of working Flexible workflow at Ability to partition model validation Manage _
documents among many every level — matching responsibilities at any level: model documents Ina
players in a workflow the bank’s methodology family, LOB, model use etc. secure fashion
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EXAMPLE WORKFLOW

SAS Model Risk Management - Edit Model - Commercial PD - Obligor Risk Rating

Save || Apply Approve Reject... Cancel L.J Vi

¥ Expand All Sections

Created -—E« MRMG Triage »]—0 Develop Model |m—— | In Validation | m—— | Implementation |m—— | Monitoring & Maint. |m—— | Retirement In Progress |m—— | Retired |m—— | Reinstated

MODEL INVENTORY WORKFLOW

Model Status: Sent to Model Owner
V1.0 SAS_MRM_Model_Inventory
Workflow Activity: Model Owner Approval (ode! Viebhly

[Model Form)

bmdldate_os_Nm_Modol

,;0 1o MRMG|
Form

@Process Invoker

[Non-Model Created|

° ‘ GAN_USE_BEFORE_VALIDATION
Statups
GANCEL_RETIREMENT
Ongoing
& Model Validation Cycle Complete]
Jmplementation and Monitoring

Valida tion

[Mode1 Deveiopment
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ENTERPRISE DASHBOARD REPORTING
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iPad = 1144 AM
‘ MRM Dashboard | MRM Findings | Model Distribution | Model Inventory | Meodel Detail |
£ Portfolio MRM Dashboard - MRM Findings
Filter by Business Unit: Filter by Model Family: Filter by Model Notation: =
[BUSINESSUNIT Level 1 | v ] [BUSINESSUNIT Level 2 | v [BUSINESSUNIT Level 3 [v] [mopEFAMILY Level 1 | v] [MODELFAMILY Level 2 | v [MODELFAMILY Level 3 [ v] [Parentmode (68) I~ ] Filter by Business Unit Filter by Model Family: Filter by Review Type:
|
BU - BU| A~ BUSIN ~_~ MODE -~ ~ MOD| ~~ MODELF A~ REVIEWTYPE| ~~
Ll sl ESSU LFARI ELF AMILY Level
snapshot of Model Inventory Summary of changes to the Model Inventory
MODELFAMILY. LRl Total Findings £, | Findings by Business Unit and Severity
# of mogel: # of model # of mogel # of model # of model: cr @ " o e
Wode! Status N moels models ‘mogels. ‘models mogels reate missing) o E w | Finding Category  Severity Tier & Finding R
Created 3 1 4 [ Sent to Model Owner
Sent to Model Owner 3 1 2 6 Sent to MRMG Data intagrity |l Ongoing maodel 1012
Sent to MRMG z i 3 Approved for Model Development review
Approved for Model 1 1 2 4 N .
o B Model under Developmen: Mode! documentation II )
Model Development Complete Ongaing model
Model Candigate Marked as 1 1 s 1014
“Non Model" Model Undergoing Validation Madel methodology l
Model under Development 3 2 2 9 _ Model Validation Complete
Ongaing model
Model Development Complete. & B o & Model under Implementation Model usage RS 1038
Mode! Undergaing Validation 4 1 2 7 Monitoring and Maintenance
Mode! Validation Complete z E B E All Other NIA Ongaing madel 1088
, 5 . reviaw
Mode! under Implementation
Monitoring and Maintenance : 3 € Ongoing model review Ongoing model 1030
Ackr ledged that Model 1 1 -} MODELFAMILY Level 1 review
g K - - W Non-scorecard [ Scorecard B Stress Testing [ Valuation Models
Ongoing Performance Tracking Alert Ongaing model .
S i Critical 1055
Summary of Findings raview
ot Fnings Prosesd imgrevarmar -55 - -
st
s0- Ongaing modal - FCHERSS 1016
Usage Validation 16 26
=9 T 11 T Ongoing model —o3
020 40 60 |0 20 40 60 020 40 60 raviaw Critical 1026
*7 BUSINESSU. .. ‘Gamrna Capital Quantum Ba... |Sunshin9 Fin
Ongoing model o
20 Severity Tier review Critical 1025
M Critical @ High ® Low = Medium
10+
: Findings reported by year Historical Findings
| Created Datetime (Year) & 2045 Total #of Findings
BUSINESSUNIT Level 1 Quanum Bancor BUSINESSUNIT Level 1 & #of Findings | #of Fingings | | 50 |
SHiD Gamma Capital 487 487
Draft Open O Pending 1
Cuantum Bancorp 192 192
Sunshine Financial 282 282
Total 961 981

T T T
Mar2014 Jul2o14 MNev2014 Mar2015
Target Date
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EXAMPLE REPORT
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 MRM Dashboard | Model Inventory | Model Details I Models by Status a‘ldings Summary | Finding Details | Action Plans Summary | Action Plan Details | Model Review Calendar | Model Reviews | Model Risks | Other MRM Info |
—

Filter by Business Unit

Filter by Model Type

[ Quantum Bancorp (241) | v ] | BUSINESSUNIT Level 2 |- ] [ BUSINESSUNIT Level 3 |» l [ MODELFAMILY Level 1 | » l | MODELFAMILY Level 2 | = ] [ MODELFAMILY Level 3 | » | | MODELNOTATION Path | » I
Model Status Status and Risk Tier High Risk Models
Model Undergoing Validation Frequency
Model under Development Model Status . 63 g3
Model Development Complete 60
Create Model Form - - 1 . =l
Menitoring and Maintenance
Sent to Model Owner iz . > > 7 j
Model Validation Complete Sent to Model Owner 1 g 9 5 40|
Created sent to MAMG d & E &
Model under Implementation Approved for Model . 5 5 4
Sent to MRMG Development 20
Approved for Model Development Sent Back to Model : 2 1
Approver 2 Assignment Developer
Sent Back to Model Developer Model Candidate 1 - 1 - 0
Acknowledged that Model is Ready for Use Marked as "Non Madel" Significant ~ Minor  Important  Major  (missing)
Lead Validator Review Model under 9 9 7 v Risk Rating

Retired

Model Candidate Marked as "Non Model"
Completed

MRM Analyst Review

Retirement Initiated

Business Technology Review

Model Governance Manager Review
MRM to Retire

Pending MRMG Apgproval

Create Model Form

Model Implementation Complete
Validation

Pending Model Owner Approval
Retirement Approved

Lead Validation Manager Review
Legal Approver Review

Team Lead QA Review

I T T T T T
0 5 10 15 pli] 5

Frequency
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EXAMPLE REPORT: FINDINGS SUMMARY
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| MRM Dashboard Illlodel Inventory IModel Details [ Models by Status | Findings Summary ] Finding Details [mionphm Summary ] Action Plan Details Immawmr IIhHReviews Ilodelﬂisks lOtIm MRM Info ]

Filter by Business Unit Filter by Model Type
[BUSINESSUN\T Level 1 Ré l IBUSINESSUN\T Level 2 |+ l | BUSINESSUNIT Level 3 | v| |MODELFAMILY Level 1 | IMODELFJ\MIL‘( Level 2 | v] [MODELFAMIL‘! Level 3 | * I
01lan2014 31Dec2015 )
> & Findings
o7apr20148)  125ep2015H0 | Descipbion ‘ mm.n-—mm-
F_1030 Finding 2: Bancware ALM (5) 01Jan2015 Reid Hoffman Pending QBC_TR 'rl
Findings by Business Unit
F_1035 Finding 2 : Stress Test - Commercial Loan Balance For.. | 01Jan2015 Reid Hoffman Pending QBC_PP,
Quantum Bancorp
F_1032 Finding 2 : Balance Sheet Sensitivity to IR Changes on... | 01Jan2015 Reid Hoffman Pending QBC_TR|
F_1029 Finding 2: Bancware ALM (5} 01Jan2015 Reid Hoffman Pending QBC_TR
F_1021 Finding 3 : Retail Credit - LGD 01lan2015 Reid Hoffman Pending QBC_CR
F_1009 Finding 3 : Commercial Stress - PD 011an2015 Reid Hoffman Pending QEC_CRI
F_1038 Finding 2: Stress Test - Deposits Balance Forecast 01lan2015 Reid Hoffman Pending QBC_PP|
F_1016 Finding 1 : Retail Credit - PD 011an2015 Reid Hoffman Pending QBC_CR
F_1049 Finding 1 - Stress Testing Operational Risk 01lan2015 Reid Hoffman Pending (OBC_OF
F 1027 Finding 3 : Retail Credit - EL 01lan2015 Reid Hoffman Pending QBC_CR
F_1034 Finding 1 : Stress Test - Commercial Loan Balance For... | 01Jan2015 Reid Hoffman Pending QBC_PP|
. . . . v
;i = 2 PEWE OBCl E
Findings Category by Priority Action Plans
Category 2 — ”. l stat I I ” ﬂ o "””
Mode! methodalogy A.1002 Mznzgzment will perform an anzlysis to determine . _ 1. High Reid Hoffman QBC_CREDIT_O)
Model usage A 1003 Management needs to provide an ongoing monitorin... _ 1. High Reid Hoffman QBC_CREDIT_Q|
Model documentation A 1001 Management needs to provide an ongoing monicorin... | EHNNN =" Reid Hoffman QBC_CREDIT 0}
Usage Validation
Data integrity 19
Ongoing model review
Ongoing Performance Tracking Alert
Process improvement
[missing) 51
N/A
0 10 20 30 40 50
N
Priority
M critical HHigh B Medium O Low P i ] [
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> EXAMPLE MODEL RISK ASSESSMENT FRAMEWORK
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is your model risk can you trust your
management program data as source of
effective? truth?

Aggregate

Model Risk

are your models are you prepared
working as intended? enough?
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IS YOUR MRM PROGRAM EFFECTIVE?
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= 360 degree view of model lifecycle (design, test,
Independent validation, implementation, monitoring,
retirement)

= Any policy exception, escalations
= Misapplication of models

= Vendor models and third party oversight
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_ MODEL RISK ASSESSMENT QUESTIONS
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PO LS Kf: (MODEL-METHOD-GRP) Methodology
Questions to assess Model Methodology

22.  (MODEL-METHODOLOGY-1) Who was responsible for model development? [Help]
Standard Vended Custom Vended 3rd Party Assisted and Maintained | 3rd Party Assisted, STI Maintained In-House

Justification:
Attachments:
23.  (MODEL-METHODOLOGY-Z) How complex is the model’s methodology? [Help]
Dictated by regulatory guidance Standard industry practice One of several commonly accepted Adaptation of published literature Cutting edge/Mo standard approach
approaches
- -
Justification:
Attachments:
24. | (MODEL-METHODOLOGY-3) Are multiple teammates familiar with the theory? [Help]
I:I | Yes v |
Justification:
Attachments:

25.  (MODEL-METHODOLOGY-4) How would you describe STI's experience with the methodology/theory? [Help]
In use for extended period w/ well In use for extended period by more In use for extended period by one First implementation by one group First implementation by multiple
documented performance testing than one group group groups

- -
Justification:
Attachments:
26. (MODEL-METHODOLOGY-5) How would you describe the models primary use? [Help]
Staffing Strategic Forecasting Regulatory Trading
- -
Inetifiratinn:
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MODEL RISK MATRIX EXAMPLE — CORPORATE PORTFOLIO
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POLSKA fndividual Model's Risk Score

5-Very high

: ; 4-High
Model's Risk Score =3
Model's Materiality Rating= 3

combined assessment of the_ModeI's Materiality and Model's Overall Risk-

Model's Risk Score = 25
Model's Materiality Rating= 5
Model's Overall Risk Rating = 5

«aividual e, Lleve

Model's Overall Risk Rating = 1

=&}

oY)

ALM prepayment
model

o=

-
-

2 Medium

> Model's Mate

é ,_:}@‘g-:_-
= N

¥
Marketing model

1-Very Low

2015 Aggregated Model Risk Score = 60

™,

"y

;
'?rmmm

.

Model's Risk Score = 3
Model's Materiality Rating= 1
Model's Overall Risk Rating = 3

2015 Average Model's Risk Score = 12
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