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About Morningstar

Empowering Investor Success 40 Years and Counting

Asset Managers

MORNINGOTAR

Invest Provide
money Advice

Investors Advisors

Market
products

Morningstar Style Box

Large

Medium

Small

Value Blend Grow th

MORNINGSTAR

SUSTAINALYTICS

@ PitchBook

DBRS




Integrating Diverse Datasets: Morningstar Data Catalyst
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Fragmented Data Sources -> Handoffs
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Started our data journey by centralizing data

Mornmgstar s data lake
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Making Data Consumer Friendly

Morningstar’'s Lakehouse

Redshift Modeling

addresses query speed addresses data ambiguity

New Insight and Data Product Generation

Batch Distribution, On Demand Provisioning, API’s

Data Lake

Derived and Enriched Data for Securities, Portfolios and Enterprises
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Realization of Problem - Technology Alone is not the

Solution
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Journey to a Democratized Mesh: Self-Service
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Problem - How Do We Scale Through Our People?

O Y )
Data Ingestion Data Quality Data Modeling
P | Content specialists and Business analyst, domain Content specialists and
eopie > developers create ETL SME’s and developers DBAs define modeling...
Processes pipelines.. set validation rules...
How? > ... back and forth communication and handoffs
1000s of lines of ETL Validation rule volume is Keeping methodology
code to write unruly to manage and codein sync is
Scalin g > + Sheer volume is an issue problematic
Issues +  But validation rules can 1000+ views
change as market does
10’s of 1000’s of tests
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Benefits - Data Ingestion

Self-service beyond the specialists
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Benefits - Data Quality
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Benefits - Data Modeling

Data SMEs informing data relationships

Entity Reference

* Asset Managers
« Index Providers
* Fund Companies

« Clients

« Custodians & Services
« Providers

« Portfolio Manager

Portfolio Reference

* Managed Products
« Client Accounts
» Managed Portfolios

« Fund Holdings
» Fund Performance

MORNINGSTAR

Security Reference

* Prices
» Equity Assets & Fundamentals
« Fixed Income & Loans

« Private Equity, llliquids, Real
Assets
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Making Data Consumer Friendly

Morningstar’'s Lakehouse

Redshift Modeling

addresses query speed addresses data ambiguity

Entity Reference Portfolio Reference Security Reference

Data Lake
efleap

MORNINGSTAR
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Making Data Consumer Friendly

Morningstar’'s Lakehouse

Redshift Modeling

addresses query speed addresses data ambiguity

Entity Reference Security Reference

Data Lake
efleap
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Benefits - Scaling Through Self-Service

Solution

Results

MORNINGSTAR

>

>

Data Ingestion

ETL onboarding from
weeks to minutes

Total production pipelines:

2900 and counting

Dozens of teams
producing ingestion

Data Quality

doprtiil s

Current tests: 24k +
Current executions:
15mil, with 2.2% failure
rate

Data Modeling

Models: 600+ by core
team, POC’ing Finance
team

BA’s: Hundreds
scattered across the
organization

16
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Hueler + Morningstar Analytics

MORNINGSTAR

Morningstar Acquires Hueler
Analytics' Stable Value Data

and Index MAORNINGSTAR

The addition of stable-value product data to Morningstar data
increases visibility for assets in defined-contribution (DC) retirement
plans

NEWS PROVIDED BY SHARE THIS ARTICLE

e 000000
03 Feb, 2020, 09:00 ET

CHICAGO, Feb. 3, 2020 /PRNewswire/ -- Morningstar, Inc. (Nasdag: MORN), a leading provider of independent
investment research, today announced its acquisition of Hueler Analytics' Stable Value Comparative Universe Data and

Stable Value Index. Terms of the transaction were not disclosed.

Founded in 1987 in Minneapolis, Minn., Hueler is the

premiere independent data and research firm

providing reporting and systems designed for the
annuity and stable-value marketplace. Hueler
Analytics' distribution encompasses advisors,

investment managers, product providers, plan

m HUELER

comPRARANDIES

fiduciaries, and consultants. Hueler Analytics' Stable
Value Comparative Universe Data provides broad
market coverage of stable-value investments,

including stable-value pooled funds, insurance



A siloed operating model
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Data Lake
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Realization: headwinds in our operating model

N 2

Busibess

Busllness

Report

Monslthie i 5
Monolithic Central L ‘,@

DWH Data Team Data Engineer
Engineer

Data Product Data Product
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“Data mesh is a decentralized sociotechnical approach to share, access,
and manage analytical data in complex and large-scale environments—within or across organizations”
- Dehghani, Zhamak
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Solution - Data Mesh Architecture

Data Mesh Architecture

MCORNINGSTAR
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Benefits

> Democratizing Data / Promoting a Culture of Data Literacy
> Scalable, Agile and Autonomous
> Enhanced Data Quality

> Foster Innovation




Responsibilities of data product owner / domain

team

Traditional Agile Product Owner

DataProduct Owner

What are the workflows | need to build for my users?

What are the data views | need to build for my users?

This user wants access to my software product— let me ensure
they have an account

This user wants access to my data product— let me ensure they
are entitled properly

| will sign-off after every release my workflows are still
functioning properly

| will sign-off after every release my data exists in all products
properly

| need to open a P1 because no users can login to my platform

| need to open a P1 because my latest data is not available for
users in Lakehouse to query
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Our approach

We cannot change what we are not aware of, and once we are aware, we cannot help but change
— Sheryl Sandberg




Step 1: Measuring Maturity

The organization has reached its

Data Governance
Maturity Model - Gartner

Level 5: Effective goal in terms of information
management,

, EIM standards & policies are well understood &
Level 4: Managed siolsieiied

_ Information management system is accepted & adopted.
Level 3: Proactive
Data governance becomes a part of every project.

Sharing of information takes place between the teams. The level

of adherence to the information management system s low.

Business and IT leaders start to understand and acknowledge

the value of information and EIM,

There is no ownership, security, or any system defined for
data in the organization.

An Example — Data Quality (Availability)

Level n+1: my data is available in all software products
Level n: my data is available in Lakehouse
Level 1:1 am verifying the accuracy of my data in the lake

Level 0: my data is being published to data lake

25
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Our Maturitvy Model
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Level 5: Effective

Level 4: Managed

Level 3: Proactive

Level 2: Reactive
Level 1: Aware

Level 0: Unaware

MORNINGSTAR
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Step 2: Increasing Efficiency

| active @Level 1 Aware @Leved 2 Reactive @Llevel 3: Proactive @ Level 4° Managed

END GOAL:
measure
domains/product
maturity across
against
cost/value of

e st procuring the
Level 5: Effective
data

s
Level 4: Managed
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Hueler and Morningstar- a siloed operating
model

MCORNINGSTAR



Moving to a collaborative operating model

content specialists, BA,

MORNINGSTAR



Democratized Data Mesh Journey

Morningstar
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A&7 Moningstar

Leading Financial
Research and
Data Solutions
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Thank you!

We are looking to collaborate and exchange ideas:

Jeff Hirsch Anusha Dwivedula

MORNINGSTAR
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