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Fair Lending; Industry Context
Regulatory mandate How should firms respond

A Regulators expect lenders to submit accurditdDA data to assess firms on fair lendamgl A A robust fair lending compliance management system sheudduate lending
determine potential discriminatory treatment

A Thelnteragency Fair Lending Examination Proced(ifeEP LINE @A R 3dzA RF YOS
T S

. patterns using the same methodologies employed by regulatdiccusing on the
S
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2 A NRA 3 . . - .
L ptiﬂ?ag‘of éﬁrlsk factors for applicable prohibited basis groups

RA&O
Underwriting A The identification of risk factors should compel an institution to evaluate its
Pricing and Other Terms and Conditions policies and procedures and conduct audits to determine whether discriminatory
Redlining/Marketing treatment is evident

lllegal Steering

. . . . . . A A latefeedback | and analyticshould be embedded in the operational
A These risk factors address disparities, or differences, in credit outcomes that differ ppropriatefeedbackioop i N ! peratl

along the lines of prohibited basis characteristics process

A The identification of statistically significant risk factors may result in compariitive
reviews or other analyses to determine if discrimination occurred

4 . A its®
o (n  Functionalities: Benefits:
Ll 1. SaaS, w-premise or cloud deployment

@<¥E Source system lending da 2. Seamless ingestion, including scanned documents, preparatipn 1. Data_va“dlty an(_j comple_teness

c = — LTI00TI00TIONN00 of source data, data validation for completeness 2. Al driven analytics and risk

E < FTEES I%gm}%%\ 3. Comprehensive representation of risk factors with efdwns assessment

3 E | — 4. Geocoding and benchmarking with industry datasets 3. 100% audit trail

% L >X<5MAT§A;E:YJIEJE End To End Data Management, Analytics & Reporting Platform 4. Endto-end automation

L=  Industry data, census data —= & 5. Ability to generate customized

= e 1001100 11001100 Ingest, profile, Prepare dat= Reporting & :

1010101010101010/ @ cleanse data sets ‘;"_‘ and map to é_g_[j analytics; reports with the Same data
0101010101010101 data model 100% audit trail 6. Significant cost & time savings
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Overview

Fair Lending Source Data Prepare Regulatory Compliance: Assess Provide Audit

Process Reports Fair Lending Risks Trail

Problem C Multiple Sources C Data Consolidation C Internal Controls C Limited Scrutiny

Statement/ C Scanned & Other C HMDA/ CRA Reports C Intelligent Risk Insights C High Cost
Documents C Regulatory Changes C Benchmarking

Cha”enge C Data Accuracy and

Completeness

Methodology
V Sourcing Automation Automated and Configurable Data IFLEP Risk Factors Analytics V  100% Data Traceability
V APl with Loan m Preparation for Report Mapping V Al (NLP and Machine
Origination Systems V Automated Fair lending and CRA Learning) Driven Risk
V Data Standardization Reports Mapping Assessment
V Document Processing V  Ongoing Update of Pre-Built V  Geo-coding and Mapping
V Data Completeness Reports for Regulatory Changes V  Benchmarking
Validation V Consolidation of Entities V Statistical and Trend
V Bad Quality Data V Additional Customized Reporting Analysis
Identification
Product SMARTOIN SMARREG
Features Self Service / Configurable Flexible Efficient
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Solution Mapping, Capabilities & Benefits

Industry Requirements & Challenges Product FunctionalityCapability

1. Source Data Sourcing data from multiple disparate sources. Sourcing Automation Upload data from g Data upload is fast and easy.
Some data can be unstructured making it internal or externalsources in any format. Sourcing can be g Informationfrom documents
difficult to prepare for consumption. customized on as needed basis. is easilyuploaded to the tool.
Additionally, data might be in the form of API with Loan OriginatioBystems; API connections to main g Data preparation for
various documentypes, such adocx, normal loan servicing systems, including FIS, Ellie Mae, for fast and efficient sampling and
pdf, scanned pdand handwritten documents.  automated data upload. analytics.

Data StandardizationConvert unstructured data tetructured
data (delimited format or XML/JSON).

Document ProcessingProcess various document types, such
asdocx, normal pdf, scanned pdhd handwritten documents
using NLP & TexXnalytics.

SourceData Data used for HMDA reporting might be Data Completeness ValidatigrData is profiled to ged number C Data used for reporting is
incomplete or of bad quality, leading to potentii of data points, such allin/Max/Avgvalues,Stddeviation, NULL  complete and accurate.
violations and fines. values, unique values, etc. This validates

data consistency,completeness and accuracy and flags
outliers/omissions.

Bad Quality Data IdentificationrApply datagquality rules
to validateand filter badquality data.

2. Manage Sourced data require customization to prepare Automated and Configurable Data Preparation for Report C Data preparation for efficient
for report mapping. Mappingc The tool applies a variety of custom data preparati  report mapping.
and control rules on ingestedata sets to prepare it for report
mapping, such as combinimigta sets, filteringlata setsusing
defined criteria, aggregating datasets,
reconciling/matchinglata sets, etc.The rules are configurable,
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Solution Mapping, Capabilities & Benefits

Industry Requirements & Challenges

Product FunctionalityCapability

3. Report Pre-built Fair Lending and CRA reports, which Automated Fair lending and CRA Reports MappData is g Easy Fair Lending and CRA
are automatically updated for regulatory automatically mapped to prbuilt HMDA LAR and CRA reports.  report preparation
changes. Edits can be made prior submission. g Reports are always uip-date
Ongoing Update of PsBuilt Reports for Regulatory Changes with regulatory changes.
Changes are monitored by our subject matter experts, and
reports are updated as needed.

Report Existence of multiple legal entities within Consolidation of Entities The tool allows to consolidate C Insightful and convenient
one organization calls for consolidated view of reports, analytics and carry out risk assessment for multiple le ~ assessment of enterprise
the overall enterprise portfolio. entities. consolidated reports and

risks.

Report Ability to generate customizekports with the  Additional Customized Reportind hedata sourced for HMDA  C Other mortgage analyticsan
same data or additional data. LAR &CRA reporting can be used to generate customized reptc  be generated with already

for other mortgage analytics.* uploaded data.
4. Assess Risk Risk assessment analytics for risk factors IFLEP Risk Factors Analytjdche tool provides dashboard C Efficient and simple
outlined bylnteragency Fair operated prebuilt risk assessment analytiasd drilkdowns for preparation of IFLEP risk
LendingExamination ProceduretHLER) IFLEPRIsk factors: 1. Underwriting 2. Steering 3. factors assessments.

Pricing 4.Redlining 5. Marketing.bility to integrate with third
party visualization tools.

Assess Risk

Subjective reasons applied in underwriting
decisions are usually documented as
commentary notes and are difficult to
incorporate in analytics for risk assessment.

Al (NLP and Machinezarning) Driven Rigkssessment C Insightful analytics of data
Integrated Al (NLP and Machine Learning) algorythms analyze stored within commentary
information within commentary boxes and present in a reporti  notes.

risk assessment.

* - custombuilt functionality
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Solution Mapping, Capabilities & Benefits

Steps Industry Requirements & Challenges Product FunctionalityCapability

4. Assess Risk Physical addresses of retail offices and any lo¢ Geccoding and Mapping API ntegration withFFIEC.gov (gold ¢ Geccoding and mapping at
production offices must be gecoded. standard, used by regulators) a@nsus Bureau Filéx geo the standard followed by
All offices must be mapped to maps of states, codingand mapping. regulators.
counties, and census tracts.

Assess Rist Client comparisons must be performed with Benchmarking Pre-built analyics fobenchmarking and scenaric C Efficient and simple
focus on specific markets. analysis vs. integrated industry data. performance of benchmarking
and scenario analysis.

Assess Rist Statistical and trend analysis of lopaortfolio. Statistical and Trend AnalysiPerform statistical analysis, g Insightful statistical and trend
trendinganalysis, or machine learning using integrated Python  analysis.
libraries.*
5. E2E Need for data traceability in order to reconcile 100% Data TraceabilityBacktracking using clickable icons to s¢ C Comprehensivelata
Traceability reports with source data. how the data flow from the source files to the report and all lineageand ability
transformations in betweerDrill down from aggregate level to to reconcilewith source
transactionlevel. systems.

C Comprehensive
representation of risk factors
with drill-downs.

* - custombuilt functionality
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HEXANIKA Fair Lending & CRA Solution

. . . US National Bank - HMDA Report 8
Reg u | ato rﬁ u b m ISSI On R ISkRe ports UNDERWRITING > U1 - DENIALS > RACE > Black or African American
V H M DA LAR 2020 / 2 1 Wlth V U n d e rW”tl n g ? :I:I::i“ [ Brac or Afican American “] [ All V] UNDERWRITING Table of Denial Disparities by RACE (Risk Factor U1)
FFIEEditCheCkS V Pricing t0U1-Del|ials puta Points
= Ethnicity Area Evaluated Total Applications ~ African-America " Afri Ameri  White icati White Denials  Difference  Significance a
V Rm r .. = Gender Institution 7,192 975 644 (66.05%) 3525 1,990 (56.45%) 960 <1%
C e po t V R ed I I n I n g u 12060 : ATLANTA-SANDY SPRINGS-ROSWELL 1,792 302 260 (86.09%) m 570 (80.17%) 592 >10%
H l:_z - ;:rc'::'m" Processing Time 47894 - WASHINGTON-ARLINGTON-ALEXANDRIA, DC-V. 1,745 354 171 (48.31%) 97 241(2687%) 2144 <1%
V Ste e rl n g Ll Ze"defy 35614 - NEW YORK-JERSEY CITY-WHITE PLAINS, NY-NJ 1,351 85 70 (82.35%) 682 519 (76.10%) 6.25 >10%
V Marketin g o o 12580 BALTIMORE-COLUMBIATOWSON, MD 1267 182 95 (5220%) &80 w12 209 %
Lt l:_3 ;"‘ A A 33460 : MINNEAPOLIS-ST. PAUL-BLOOMINGTON, MN-WI 1,057 52 48 (92.31%) 575 454 (78.96%) 13.35 >10% v
I—Gendery ~ prev =4 4 5 6 7 8 9 10 next—
Features
D M d I D . 12580 : BALTIMORE-COLUMEIA-TOWSON., MI'.? - African-American Applications & White Total Afri ican Applicati & White Applicati
a.ta. 0 e rlve n ARPlEARons @ African-American
@ African-American Applications
C Ingest once, map to HEXANIKA data model, consume multiple times 0 Ak A D © e uptesins
@ White Applications
@ White Denials
AdaptiveDataManagement
C 19 -!'bLY!'n {a!we¢WhLb3X o I-flieBdly ruleyengine, L]
allows for creation and ongoing maintenance of data transformation rules MSAIMD African-American Applications vs. White Applicat MSAIMD African-American Denials vs. White Denials
@ African-American Denials
C Regular and timely updates to Regulatory Reporting rules e vt
InteractiveAnalytics
C Multiple Filters to customize the approach to analyzing fair lending risks
C Plot lending activity with demographic overlays.
C Simplified benchmarking and scenario analysis vs Industry data K h r
(; Dr]”-dOWnS and ||neage ) 12060 47894 35614 12580 33460 ) 12060 47894 35614 12580 33460
C Generate aehoc scheduled reports '

Automation

C Automate the datapipeline workflow from sourcing to reporting Refer Appendix for Sample Reports on Risk Factors
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Fair Lending & CRA Solution Overview
lllustrative Screenshots 1 Underwriting Report Risk Factor Ul

Prohibited Group vs
—DENIALS Control Group compariso
for Ethnicity, Gender, Racd

UNDERWRITING I REDLINING | PRICING

777777 - US National Bank |

Female v

GENDER

l Additional filters b
@) Loan Type, Loan
UNDERWRITING > U1 - DENIALS > GENDER > Female

Purpose Type,
Property Type
UNDERWRITING Table of Denial Disparities by GENDER ( Risk Factor U1)
Loan Type v  Loan Type 1 v
Area Evaluated Total Applications Female Applications Hispanic Applications Male Applications Male Denials Difference Significance
+ Institution 3,649 1,020 5 (0.49%) 1,234 777 (62.97%) -62.48 NA
12060 - ATLANTA-SANDY SPRINGS-ROSWELL 694 224 183 (81 70%) 267 224 (83 90%) =220 NA
47894 - WASHINGTON-ARLINGTON-ALEXANDRIA, DC- 978 287 125 (43 55%) M7 121 (38 17%) 538 =10%
35614 : NEW YORK-JERSEY CITY-WHITE PLAINS, NY-NJ 839 216 167 (77.31%) 285 220 (77.19%) 012
12580 : BALTIMORE-COLUMBIA-TOWSON, MD 654 184 89 (48.37%) 185 74 (40.00%) 837
33460 : MINNEAPOLIS-ST. PAUL-BLOOMINGTON, MN-WI 484 109 89 (81.65%) 180 138 (76.67%) 498
Institution : - Female Applications & Male Applications Total Female Applications & Male Applications

Top 5 MSA/MD

@ Female Applications
@ Hispanic Applications
@ Male Applications

® Male Denials

@ Female Applications
@ Male Applications

Fisher Exact
methodology for
statistical
significance
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Fair Lending & CRA Solution Overview
lllustrative Screenshots i Redlining Report Risk Factor R1

UNDERWRITING | REDLINING | PRICING P | R1-HMDA APPLICATIONS/OF v | 777777 - Us National Bank|

ORIG'NATIONS APPLICATIONS ’ A Mnortes [5001 e 100%) v_

REDLINING > R1 - HMDA APPLICATIONS / ORIGINATIONS > ORIGINATIONS > All Minorities (50.01 to 100% eis £ -
Analysis for Minority L)

- . .. . . Tract
REDLINING Table of Applications / Originations by ORIGIN S ( Risk Factor R1)
Area Evaluated QOriginations  Orig in MMCT % Adjusted Aggregate Originations Adjusted Aggregate Orig in MMCT % Difference Significance

| 47894  WASHINGTON-ARLINGTOMN-ALEXANDRI. .. 828 384 46.38 % 3,450 1,710 49.57 % 3.19 =10%

12580 : BALTIMORE-COLUMBIA-TOWSON, MD 537 133 2477 % 1,600 345 21.56 % -3.20 NA

12060 ; ATLANTA-SANDY SPRINGS-ROSWELL 213 26 26,29 % 700 182 26.00 % -0.29 NA

35614 - NEW YORK-JERSEY CITY-WHITE PLAIN... 203 43 21.18 % 725 139 19.17 % -2.01 NA

33460 : MINNEAPOLIS-ST. PAUL-BLOOMINGTOM. .. 137 1 803 % 430 35 814 % 0.1 =10%

47894 : WASHINGTON-ARLINGTON-ALEXANDRIA, DC-VA-MD-WV - Originations & Orig in Originations & Adjusted Aggregate Originations

MMCT

@ Adjusted Aggregate

@ Originations Originations
@ Orig in MMCT ® Adjusted Aggregate Orig in
MMCT
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Fair Lending & CRA Solution Overview

lllustrative Screenshots 1 Pricing Report Risk Factor P6

UNDERWRITING | REDLINING | PRICING > | P6 - RATE SPREADS v | |f777777 .- US National Bank.\|
PRICING > P6 - RATE SPREADS > ETHNICITY = Hispanic or Latino ‘ .—I—. |

PRICING Table of Rate Spreads by ETHNICITY ( Risk Factor P6)

Area Evaluated Total Applications Hispanic Applications Hispanic Average Non-Hispanic Applications Non Hispanic Average Difference  Significance
« Institution 7192 428 4.07 5,039 313 094 <1%
12060 : ATLANTA-SANDY SPRINGS-ROSWELL 1,792 37 4.16 1,256 3 0.95 =10%
47894 - WASHINGTON-ARLINGTON-ALEXANDRIA.. 1,745 222 4.18 1,247 312 1.06 =1%
35614 : NEW YORK-JERSEY CITY-WHITE PLAINS,... ‘.23 81 4.07 853 3.08 0.99 <1%
12580 : BALTIMORE-COLUMBIA-TOWSON, MD 1,247 63 3.83 940 3.07 0.76 =10%
33460 : MINNEAPOLIS-ST. PAUL-BLOOMINGTON, ... 1,057 25 360 743 315 045 >10%
Institution : - Hispanic Average & Non Hispanic Average Total Hispanic Applications & Non-Hispanic Applications

@ Hispanic Average @ Hispanic Applications

@ Non Hispanic Average ® Non-Hispanic Applications

Back
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Fair Lending & CRA Solutiefrile Lineage

A File lineage helps auditing, quick visualization
A Back-tracking is possible using clickable icons to see how the data qualified

(=] File Lineage

BR_GL_Grouped_Dat BR_GL_Grouped_Dat IR_GL_I_20200917_0 general ledger.csv
ER_Recon_Report_G ER_Recon_Report_G °
Opening Balance.csv
ER_Balance_Report_ BR_Balance_Report_ ER_Balance_Report_ IR_Cpening_Bal_Revi
IR_Transaction Transaction File.cav

IR_Transaction_|_202
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lllustrative Example

This is a visual example of how Fair Lending and CRA solution works using representative data:

( N
a) Sourcingg ability to
source raw data from Source Ingest/Standardize Rules Engine Reporting
csv/txt format
. .- ( Standardizati /\ 1 | ) Preconfigured
b) Rules enging Ablllty to > |r?ge;irol]zaRLO|2 = Data Reg(_jiness\ Data Mapping Reporting
apply standardization L Data Selection ‘ J L Rules
and business rules Mortgage.csv , T
c) Regulatory Reporting 2 baa 'Y Calculations 5
Ability to map processeq | Validation : : b e ]
data to HVIDA LAR 3. Look Up 3 o
Reconciliation ;
output N |
_ Customer.csV, 4. Data splitting ‘ . ]
d) Management Reporting a4 ( e ;
¢ view predefined risk S. Auto Format Analytics Y
; > Management
reports Guesser Renorts
e) Data lineage . N Y )




Comparative Analysis

Company Name

SaaS Based

HMDA

CRA

Fair Lending

Underwriting

Steering/Reverse Redlining

Marketing

Redlining

Geo-coding

Statistical Analysis

X XXX [X[X[X|[X|X]|X

X XXX [X[X[X|[X|X]|X

X XXX [X[X[X|[X|X]|X

X XXX [X[X[X|[X|X]|X

X XXX [X[X[X[X|X]|X
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