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Objectives

Improving Peopie's
Lives anp THER

BusINESSES

)
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Recognize that Accountants will be valued by information they
derive and interpret instead of transaction aggregation and reporting.

Identify how data analytics, predictive analytics and business
Intelligence will become a central component of the accountant's
responsibilities.

Recognize how visual application can complement and sometimes
outweigh traditional financial reporting.

Identify the four phases of analytics and their relationship to the
accounting function and career advancement.

Recognize how Business Intelligenc::%:impacts the acco%)ti_ng role for
staffing, data acquisition and analysis andgnachine Iearn»ir@(jRPA).

Thorsten Consulting Group, I§.



Setting the Stage

IVES
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Remember who you are!

¢25%
@Q\ /

Improving PeopiLe's
Lives anp THER

1917 Uniform Accounting
Rules

1950s Budgeting

1960’s & 70s Mainframe,
Punch Cards, Visicalc
1980s Midframe — PCs,
Servers, Networks, Email
1990s Internet, Netscape,
“You’ve got mail”

2000s Cloud, Databases
2020s Al, RPA, BI, ML

Thorsten Consulting Group, Inc. © 2022




Expanding CPA Value

Trends: PoliticseEconomy, Social, TechnologysLegal, Environment

Industry Strategy

Business Strategy

Detail
CPA Increasing Value >
Commodity

lurravine Peomies
Lves s Tue

Improving PeopiLe's
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2 YouTube

|
ﬁ :

4

Search

) ((4) 0:00/2:54 oo

Thorsten Consulting Group, Inc. © 2022



Improving PeopiLe's

Thorsten Consulting Group, Inc. © 2022




Big Picture

Generate
Revenue

VALUE

C

Generate
Efficiency
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Accountants with data analytics skills
are few and far between

* Among technical skills, here’s what is missing the most:
— Identifying key data trends (29 percent)
— Data mining and extraction (28 percent)
— Operational analysis (28 percent)
— Technological acumen (27 percent)
— Statistical modeling and data analysis (27 percent)

» The most significant gaps in nontechnical skills, or soft skills, are found in:
— Decision analysis (37 percent)
— Process improvement (35 percent)
— Strategic thinking and execution (32 percent)

- ih Bramwell, Jason. “Accountants with Data Analytics Skills
Adaptabl I Ity tO Change (31 percent) Are Difficult to Find.” AccountingWeb, April 27, 2016.
- Communication Skl | IS (29 percent) https://www.accountingweb.com/practice/team/account
ImproviN Peopie's ants-with-data-analytics-skills-are-difficult-to-find.

Lives anp TheR

Businesses I Thorsten Consulting Group, Inc. © 2022 10
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Accountants - Data science skills gap

Advanced Excel

Data Mining/SQL Programming
Advanced Revenue Analytics
Mathematical Optimization
Analytical Segmentation
Visualization

Real-time models

Hernandez, Robert. The 7 Data Science Skills That Will
Change the Accounting Career

Advanced Excel
ERP (e.g., SAP, Oracle)

Big data analysis, advanced
modeling techniques and SQL

Business intelligence software (e.g.,
IBM Cognos)

Microsoft Visual Basic

Hyperion (for analyst and finangi
reporting roles)
QuickBooks (for positiers it

small and midsize firms) .——=

Robert Half - 7 Skills for Accountants to Succeed on the

Improving PeopiLe's

Job-

Thorsten Consulting Group, Inc. © 2022 11
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It’s all in the data !
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More data was generated in the last two years th\’;jl;;‘“‘zéj
In the entirety of mankind up until that point. !

or 1.2 trillion searches every year.

Every minute, there are more than %6@hours
of video uploaded to YouTube.

99.5% of collected data is never analyzed or used.

] /
Less than 50% of structure data from 10T is ever /
used in decision-making. /

https://hostingtribunal.com/blog/big-data-stats/
Updated 2020

Improving PeopiLe's

Thorsten Consulting Group, Inc. © 2022 12




... Data Science CData Analytics)

Big Data Specialist Data Scientist Data Analyst - People

Structured
Semi-structured

Unstructured j - -. = .CTransform) ‘

CcSv ,
Internal —

External
loT ~ Types of Data |

Diagnostic Descriptive _ Predictive = Prescriptive

Excel (Business lntelligence) (Advanced Analytics)

Artificial Intelligence

Machine Learning Deep Learning

Neural Networks

Chat Bots
Natural Language Processing
Pattern Recognition
Real-time Emotion analytics

Robotic Process Automation
Mimic human action

Inprovin Peopie's Al - Mimic Human Intelligence




\ Yo | computers possessing the same characteristics
Al M L N N D L of human intelligence, including reasoning,

interacting, and thinking like we do

the word technologies that can
“ ” sy . accomplish specific tasks
eep o) General Artificial Intelligence (Al) — cch ot ploying chess,
the fact that recommending your next
DL Netflix TV show, and
algorithms Narrow Al enabled by identifying spam emails
are : -
trained/run M aCh ine Learni ng (M L) __neural networks are a
on deep neu specific group of
ral algorithms used for
networks. Neural Networks ( NN ) machine learning that
These are model data using
just neural graphs of Artificial

. Neurons. Those
”?:;"0”‘5 Deep Learning (DL) ot
wi
(usually) mathematical model
three or that “mimics
more approximately how a
“hidden” neuro:l in the brain
layers works

Improving PeopiLe's

Businesses Thorsten Consulting Group, Inc. © 2022 14




Business Intelligence and Data
Analytics

» Definition Bl - Business intelligence (Bl) combines business

ImproviNG PeopLE'S
Lives anp THER

BusINESSES I

analytics, data mining, data visualization, data tools and
Infrastructure, and best practices to help organizations to
make more data-driven decisions. (Tableau)

Definition DA - Data analytics is the science of analyzing
raw data in order to make conclusions about that
Information. Many of the techniques and processes of data
analytics have been automated into mechanical processes
and algorithms that work over raw data for human
consumption. (Investopedia)

Thorsten Consulting Group, Inc. © 2022 15 I



Artificial Intelligence & Neural
Networks

« At its simplest form, artificial intelligence is a field, which
combines computer science and robust datasets, to enable
problem-solving. It also encompasses sub-fields of machine
learning and deep learning, which are frequently mentioned in
conjunction with artificial intelligence. (IBM)

* Neural Networks - A computer system that is designed to
mimic the human brain or some other biological system in its
functioning. They were developed to deal with problems, such
as pattern recognition, that the brain does well but that
traditional computer systems cannot handle easily.
(dictionary.com)

Improving Peopie's
Lives anp THER

Businesses I Thorsten Consulting Group, Inc. © 2022 16
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Four levels of analytics illustrated
with financial statements

» Descriptive
» Diagnostic
 Predictive
* Prescriptive

IVES
BusiNesses I Thorsten Consulting Group, Inc. © 2022




Surveys and Trends

 Gartner
* Bl-Survey
e CIO Review

IVES
Busiesses I Thorsten Consulting Group, Inc. © 2022 18




Top Strategic Technology
Trends for 2022

Data Fabric Composable Distributed
Applications Enterprise

Cybersecurity Decision Total

Mesh Intelligence Experience

Privacy- Aut )

Enhancing Hyperautomation Su :momlc

Computation ystems

Generative Al

m Cloud-Native ) .
g& Platforms @&; Al Engineering

© 2021 Gartner, Inc. and/or its affiliates. All rights reserved. 1397600

Gartner




Activate Dynamism
and Diversity

- Adaptive Al Systems
- Data-Centric Al

« Metadata-Driven
Data Fabric

- Always Share Data

Improving PeopiLe's

gartner.com

© 2022 Gartner, Inc. All rights reserved. CM_GTS 1740785

Augment People
and Decisions

« Context-Enriched
Analysis

» Business-Composed
D&A

« Decision-Centric
D&A

- Skills and Literacy
Shortfall

Gartner Top Data and Analytics
Trends for 2022

Institutionalize
Trust

« Connected

Governance

« Al Risk Management
« Vendor and Regional

Ecosystems

« Expansion to the

Edge

Garther  »



ClIO Review — Bl Trends 2022

SSSSSSSSS

Collaborative Business Intelligence
Integration in Bl tools
Machine Learning

Businesses can acquire a more data-driven
culture.

Thorsten Consulting Group, Inc. © 2022
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Home Tool Comparisons Product Reviews Analyzer Eco Maps Bl Insights Blog About Q

Importance of Data, Bl and Analytics Trends in 2022 (n=2,396)

MD/DQ management __— 7.4
Establishing a data-driven culture __— 7.2
Data governance __— 71
Data discovery/visualization __— 7.0
Self-service analytics P e E— 6.8
Data warehouse modernization __d 6.1

Agile Bl development _— 5.9
Alerting _— 5.7

Analytics on real-time data _— 5.6
Data preparation by business users _— 5.5
Advanced analytics/machine learning/Al _— 5.4
Integrated platforms for PM & analytics _— 5.4
Embedded Bl and analytics _— 5.2
Cloud for data & analytics _— 5.2
Analytics teams/data labs _— 5.1
Data catalogs _— 5.0
Decision automation _—49
Mobile BI ——— 1.7
Augmented analytics _q 42
10T data & analytics _l 4.0
| 1
1 = Not important at all Very important = 10

Thorsten Consulting Group, Inc. © 2022 22




m\ | SUR'IJE"['r Home Tool Comparisons Product Reviews Analyzer Eco Maps Bl Insig

Upward Downward
Trends Trends

Hover/Touch to highlight Pull/Drag handles
£

to zoom
7.4
7.1
X 7.0
MD/DQ management 6.9
Data discovery/visualization 6.8 6.8
Self-service analytics 6.4 .
Data governance 6.2 A
Data preparation by business users 6.1 6.1 -4
5.9 | = '
Real-time analytics 5.6 5.6 *:'."f
Data warehouse modernization 5.6 3.5 | 1
Maobile BI 5.5 ::&.4 -
Agile Bl development 5.5 54 .
Adv. analytics/machine learning/Al 5.3 32 0 B
Integr. platforms PM & analytics 5.1 5.2 1= g
51 ¢ N
Embedded BI 4.7 4.7 E
—~—

“

Cloud for data & analytics 3.

Analytics teams/data labs 3.3

2018 2022

ImproviNG PeopLE'S
Lives anp THER

Thorsten Consulting Group, Inc. © 2022




MD/DQ Management

« Master Data Management
 Data Quality Management

ImproviNg Peopie's Source: Bi-Survey.com
NES AND THEIR

Busiesses I Thorsten Consulting Group, Inc. © 2022 24
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DQM

« Data quality can be defined in many different

ways. In the

most general sense, good data

quality exists when data iIs suitable for the use

case at hand

* This means that quality always depends on the
context in which it Is used, leading to the

conclusion t
quality benc

nat there 1s no absolute valid
nmark.

Source: Bi-Survey.com

Thorsten Consulting Group, Inc. © 2022 25



DQM

Nonetheless, several definitions use the following rules for
evaluating data quality:

 Completeness: are values missing?

« Validity: does the data match the rules?

« Uniqueness: is there duplicated data?

« Consistency: Is the data consistent across various data stores?

« Timeliness: does the data represent reality from the required
point in time?

e Accuracy: the degree to which the data represents reality

ImproviNg Peopie's Source: Bi-Survey.com
Lives ano ThewR

Businesses I Thorsten Consulting Group, Inc. © 2022 26
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MDM

» |n the context of business intelligence, the goal of
master data management is to bring together and
exchange master data such as customer, supplier or
product master data from disparate applications or
data silos. Master data management is needed ...

o ... because aside from a “master” ERP system, many
companies work with other CRM or SCM systems or
Web services. Master data management assures data
consistency across these systems;

mpRovING PEoPLE'S Source: Bi-Survey.com

IVES AN R
“““““““ I Thorsten Consulting Group, Inc. © 2022 27



MDM

* ... to easily integrate systems following corporate
mergers and acquisitions;

* ... to cooperate effectively with business partners;
* ... to provide an optimal customer experience;

* ... tobuild a 360 degree customer view that
addresses customer needs in the best way
possible;

... to merge on-premise and cloud-based systems.

IproviNG PeopLE's Source: Bi-Survey.com

Businesses Thorsten Consulting Group, Inc. © 2022 28



Data-driven Culture

« Creating a data-driven culture is about
replacing gut feeling with decisions based on
data-derived facts, be they simple key figures
such as revenue or profit, results from
advanced analytics models, or even qualitative
data.

mpRovING PEoPLE'S Source: Bi-Survey.com

IVES A
“““““““ I Thorsten Consulting Group, Inc. © 2022 29



Data Governance

» Data Governance includes the people,
processes and technologies needed to manage
and protect the company’s data assets in order
to guarantee generally understandable, correct,
complete, trustworthy, secure and discoverable
corporate data.

mpRovING PEoPLE'S Source: Bi-Survey.com

IVES Al R
“““““““ I Thorsten Consulting Group, Inc. © 2022 30



Data

Architecture
Data

ImproviNG PeopLE'S

Data Quality Modeling
& Design

Data Storage
& Operations

Data

_ Governance
Data Warehousing

& Business ) Data
Intelligence . Security

N
- Data ™~
~~ Reference & Integration & “_
Master Data Interoperability
Documents
& Content

Source: Bi-Survey.com

Thorsten Consulting Group, Inc. © 2022 3 '



Copyright @ 2020 FP&A Trends Group

Re-Skilling / Up-Skilling FP&A

HARD SKILLS SOFT SKILLS \

Strategic Planning  Problem-Solving

3-way forecast Multifunctional

Programming Customer-Centric
(Python, VBA)

ﬂ""‘

w5 FPSA

ll"

erts Coming Together to shape FP&A Futu

4

Improving Peopie's

Thorsten Consulting Group, Inc. © 2022

HOW?

SHARE BEST-
PRACTICES
BENCHMARK

EDUCATE

ROTATE ACROSS
FUNCTIONS

ENCOURAGE
INNOVATION

32




Copyright © 2020 FP&A Trends Group

/// ‘\

5 Facets of the “New Normal” FP&A *"‘ %

Hrre

Experts Commg Together to shape FP&A Future

2. Cash Flow Planning
- Drivers

- Systems % ' : irur
- Collaboration - Multiskilled

5. FP&A Recruitment
- Roles
ﬁ - Skills %

1.Scenario Planning 4. Digital FP&A:

- quick Moving to the Leading
- flexible Analytical Stage
- real time . Agile
- multidimensional . Adaptable
- Quick

§ |

3. FP&A Teams and
Collaborative Planning

Multifunctional

- Collaborative Technology

ImproviNG PeopLE'S

Thorsten Consulting Group, Inc. © 2022




https://fpa-trends.com/report/fpa-
future-new-normal-switzerland

What happened? (descriptive analytics) 7%
How and why did it happen? (diagnostic analytics) 22%
What will happen next? (predictive analytics) 46%
What to do to make it happen? (prescriptive analytics) 20%
What did | learn, what is best? (cognitive analytics) 5%

Thorsten Consulting Group, Inc. © 2022
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Skills in Demand

7

Technical

*« Modeling
 Forecasting
* Reporting
« Accounting

[i1 Robert Half’

Improving PeopiLe's

?
1o
r

Elbe
Technology
Predictive-based
analytics
« Al/RPA
« Cloud

Thorsten Consulting Group, Inc. © 2022

//-\

S DIGITAL FP&A
4 BOARD

-\\\\

g =g

Nontechnical
Collaboration
Communication
Persuasion
Problem-solving

35




How Can Technology Help Us Implement Al/ML and = BIGITAL FP&A
Predictive Analytics for Good Forecasting w3, BOARD
i KA

_—

Overcome reluctancies

Do we need Data Science Do | have to belleve a

g
skills? calculated prediction?

. Cause of concern:
Cause of concern: Cause of concern:
: S =  Waste of investment done so far * Black box approach
* | need to recruit statisticians
. : i * Loose of control on business
*  Finance professionals need new * New huge investment for drivers

advanced training to understand implementation and assistance

how to use Machine Learning 1 _ P
. ong time-to-production

. How technology must respond:
How technology must respond: How technology must respond: 9y P
- i lane = Explain prediction
= Solve the complexity behind the {'—'kllow smooth introduction: mEn e
scene incremental approach

* Score driver
. = Plug & play
* Provide plug & play approach - » Trigger conscious what if analysis

» Visualise results and allow intuitive i ) Add new value to an existing

| Z interaction value chain 7|

Source: Fabrizio Tocchini, The Digital Swiss FP&EA Board (Nov. 2021)

Thorsten Consulting Group, Inc. © 2022 36




Digital: using automation, predictive analytics and Al/ML

ImproviNG PeopLE'S

Thorsten Consulting Group, Inc. © 2022




The Accountant Position

USINESSES I Thorsten Consulting Group, Inc. © 2022




The Story Is In the Data

ImproviNG PeopLE'S
Lives anp THER

BusINESSES I

LR
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Data Scientist

SSSSSSSSS

 Use trends to predict the future, explore
data from numerous sources

» Emphasis on programming, statistical
skills, machine learning, mathematics
and algorithmic techniques

» Goal to derive Insight by digging
through large piles of raw data

R
I Thorsten Consulting Group, Inc. © 2022
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SSSSSSSSS

Data Scientist

» Use this insight to develop “evidence-

based analytical accuracy and strong
decision capabilities

e Excellent communication skills and data
visualization skills

» Develop the business questions that data
looks to solve

I Thorsten Consulting Group, Inc. © 2022
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Data Analyst

Takes the business questions created .@"
data scientist and business team and finds %
the data and tools to solve them.

Process and perform analysis on the data.

Jse the data to draw conclusions and solve
oroblems.

Package the data for use by others in the
form of data reports.

Thorsten Consulting Group, Inc. © 2022 43




Data Storyteller

e Use data visualization to communicate the
Information In a way that everyone can
understand

Bsumsses Thorsten Consulting Group, Inc. © 2022 44



Data discovery - Visualization

da-ta dis:cov-ery
/' derta dis'kava1i/, n <comp=> v

1s the business user driven and iterative ’ v

process of discovering patterns and
ImproviNG PeoPLE'S

outliers in data.
Lives anp THER
Busiesses I Thorsten Consulting Group, Inc. © 2022 45 '



What is data discovery?

» Data discovery Is not a tool. It Is a business user
oriented process for detecting patterns and
outliers by visually navigating data or applying
guided advanced analytics. Discovery Is an
Iterative process that does not require extensive
upfront model creation and has three main
categories:

* data preparation;
e visual analysis; and

wwim/ ¢ QUided advanced analytics.
SSSSSSSSS I Thorsten Consulting Group, Inc. © 2022 46



What is data discovery?

SSSSSSSSS

 Data discovery requires skills in understanding
data relationships and data modeling as well as
In using data analysis and guided advanced
analytics functions to reveal insights.

 Data Integration and data preparation
capabilities.

» Interactive and new visualization types enable
decision-makers to see, within an instant,

~r7major trends, as well as spot outliers.

I Thorsten Consulting Group, Inc. © 2022 47



What is data discovery?

* Visualizations make use of our brains’ pattern
recognition capabilities to digest information at a
glance or even pre-attentively. Users are better at
finding Insights and detecting outliers if data Is
presented in charts and graphs on one page, versus
being buried in data tables spanning multiple pages.

 Visual analysis Is an important feature that is
Increasingly being sought by enterprises seeking
more efficient ways for decision-makers to absorb
7 -and act on data.

Businesses I Thorsten Consulting Group, Inc. © 2022 48



2 YouTube Search

Elton John

‘ 2,858,633
. ‘QW

Celine Dion @ 2,014,298

Whitney Houston 1,445,012

Shania Twain

1,414,380

-

-

> i 49 » 5:35/9:53

Best-Selling Music Artists 1969 - 2019

10,468,123 views * Nov 2, 2019 ilp 166K & 71K A SHARE =i SAVE ...

ImproviNG PeopLE'S
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2,808,974

OVR O

STEREO CASSETTE

ImproviNG PeopLE'S
Lives anp THER
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Resources for Data Discovery

EDC
NIH
FRED
SEC
Data.GOV
SImFin

Thorsten Consulting Group, Inc. © 2022




Software platforms & Trends

» Gartner Magic Quadrant
» Gartner Hype Cycles

USESSES I Thorsten Consulting Group, Inc. © 2022




Figure 1: Magic Quadrant for Analytics and Business Intelligence Platforms

[ Microsoft

@ Salesforce (Tableau)

Google [
Domo @ @ Uik
MicroStrategy @ TIBCO Software P @ ThoughtSpot
@
Amazon Web Services @ [ o 0 Sisense
gAp Oracle
Alibaba Cloud
Pyramid Analytics @ @ Bv @ sAs
@ Yellowfin
Incorta @ zoho @
@ Tellius
Ll
'_
=
o
Ll
><
Ll
o
|_
>
=
-
[}
ImproviNG PeopLE'S <
Lives anp THer COMPLETENESS OF VISION — As of January 2022 © Gartner, Inc

Source: Gartner (March 2022)




Magic Quadrant for Analytics and Business Intelligence Platforms.

@ Microsoft
@ Microsoft @ Tebleau
@ Tableau
MicroStrategy
%
Looker @ ,
TIBCO Software Qlik
ispot @ @ Uk ®
MicroStrategy @ ThoughtSpot @ & o
Looker @ Sisense @ @ Salesforce &sense. —
!
e so{.m gfs Information Builders P sas @ Salesforce
i Domo SAP
Domo Pyramid Analytics @) ®
G 2 osv BOARD Intemational @ ® M@ @ velowin
BOARD Intemational @ S
Yellowfn A ) .
e Logi Analytics
Logi Analytics @) @ Oracle Dundas @ @ Alibaba Cloud °
Information Buiiders .. M@ LA
Pyramid Analytics @  girgy

= w

5 b

3 =

o (&}

5 w

& >

=y W

- o

- =

- >

= =

3 —

E 5 & IOIUN H
< : SIO! | 2 | NIC A ,

COMPLETENESS OF VISION - > As of January 2019 ®© Gartner, Inc COMPLETENESS OF VISION B As of January 2020 O Gartne e

Source: Gartner (Feb 2019 and 2020)
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Hype Cycle for Artificial Intelligence, 2021

Knowledge Graphs

Smart Robots

Transformers

Decision Intelligence
Synthetic Data
Neuromorphic Hardware:
Human-Centered Al
Generative Al

Al Governance
Responsible Al
ModelOps
Machine Customers

Al Orchestration and
Automation Platform

Edge Al
Al Maker and Teaching Kits
Deep Neural Network ASICs

Digital Ethics

Al Cloud Services
Deep Learning

Data Labeling and Annotation Services

Natural Language Processing
Machine Learning

Multiexperience

Small and Wide Data
Model Compression

Intelligent Applications
Composite Al

Expectations

Al TRiSM

Autonomous
Vehicles

Artificial Physics- )
General Informed Al Semantic Search
Intelligence Chatbots

Computer Vision

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
]
Time
Plateau will be reached:
() less than 2 years ® 2to5years @ 5to10 years A more than 10 years ) obsolete before plateau As of July 2021

garther.com
ImproviNG PeopLE'S

Lives anp TheR Source: Gartner

B ® 2021 Gartner, Inc. and/or its affiliates. All rights reserved. Gartner and Hype Cycle are registered trademarks of Gartner, Inc. and its affiliates in the U.5. 1482644 Ga rtn er&
USINESSES




BARC

Group accounting needs to change

Group accounting processes that are already fully automated:

Conversion from local to group GAAP  e—() 17 %
Intercompany reconciliation e——() 15 %

Monitoring and managing the completeness

and accuracy of the financials (D) 13 %

Reconciliation and closing of financial accounts ex—() 11
Audit of internal control and evidence

Control, documentation, distribution

ImproviNG PeopLE'S

The automation level of group accounting is still very weak.




Reconciliation and closing cause bottlenecks

Still the most critical processes in terms of processing time and effort are...

Monitoring and managing the Intercompany Reconciliation and closing

completeness and accuracy of reconciliation of financial accounts
the financials

ImproviNG PeopLE'S

Busiessts I Thorsten Consulting Group, Inc. © 2022




‘ BAHG Home Research

The majority would like to standardize their ERP system, but in many cases this is
not a realistic scenario. We recommend assessing alternative solutions.
The digitalization of group accounting is more than standardizing and automating
repetitive, rule-based tasks. Automating recognition and closing is a major factor in
driving satisfaction and increasing quality.

Automate routine and Harmonize finance Communication
repetitive tasks IT system chain collaboration
= @ \(7
T =
Integrated framework Data availability and Corporate culture and

compliance quality change management

Audit reliability and Continuous monitoring Group account process
Businesses I collaboration and compliance standardization

ImproviNG PeopLE'S




BARC Survey

A local Bl solution _ 21%

We have the same process
for all entities, no data 9%
preparation is needed

Specialized tool for account . 4%
reconciliation 2

Figure 1: What are you using for data and closing preparation in single entities? (n=110) © BARC

http://barc-research.com/press-release-fast-close-movement-not-

over,
Improving PeopiLe's /

Buswessss Thorsten Consulting Group, Inc. © 2022 59



BARC - Survey

I S©%
I 66

I -0
I 25

B
I < 1%

Integrating group accounting with other (NG 5%
processes I 66

Faster closing

New regulations and requirements

Structural and organizational changes

Improving communication between [l 11%
stakeholders | 22%

7%
Company culture =
il —
W Best-in-class W Laggards
Improving Peopu http://barc-research.com/press-release-fast-close-movement-not-
Lives anp THER over/
Businesses /N

Figure 2: What challenges do you see for account closing and reconciliation in the next 3 years (n=59), by best-in-class © BARC I



Excel — continued use in close

Data preparation and

closing is still done in Only

of companies with Excel| - ~—— @ : 5
P s ot use specialized IT tools.

regardless of the size of the —
company.

http://barc-research.com/press-release-fast-close-movement-not-

ImproviNg PeopLe's over/

Busiesses I Thorsten Consulting Group, Inc. © 2022 61




Accounting application of Bl and DA

» 7 Ways Al helps to digitize the
accounting & finance tasks.

USIESSES I Thorsten Consulting Group, Inc. © 2022




What is Robotic Process Automation (RPA)?

RPA is a feature of intelligent process automation (IPA) that describes logic driven robots executing pre-programmed rules on
mostly structured data. RPA takes productivity optimization to the next level by redefining work and reassigning employees
to execute higher-value activities. Process bots are capable of independently performing simple human-like functions such as
interpreting, deciding, acting, and learning.

@——{ Robots... L * 4 ; Process Robot Capabilities

are computer —

coded software s Automated data entry

Multi tem integration
enable the automation Bl egratio

of repetitive,
rule-based processes
@

Repetitive tasks

'j) Process reconciliation

!

mimic interactions
of users Data validation/ Quality

Processing simple business rules

work across functions @ 6
and applications © Mﬁ% e
3 = N
source pwc via @mikequindazzi




Automation and robotisation

The benefits of RPA are wide-ranging.

...........................................................................................................................................................................

Software robotics brings immediate reductions The automated nature of software robotics
in operational cost, beyond labour arbitrage, and reduces errors and leaves a digital audit trail that
generates a rapid return on investment increases accuracy and regulatory compliance,
(e.g. nine-month pay back). enabling programmable controls.

Cost
reduction
The priorities of the employee Software robotics increases revenue
workforce will shift to innovation, growth by shortening the cycle time
strategy and other business to serve customers.

development activities. Value-focused Revenue
talent enhancement

Robotics
Process Automation
benefits

A virtual workforce can respond

to growth events (e.g. organic,
acquisitive) with speed, agility, and
resiliency. Robots are managed

Robots never sleep and many of
today’s digitally-enabled processes

from the control room and require can operate autonomously 24/7,
little IT expertise. driving real-time transactions.

5 s,
.................................................................................

Employee & Speed to value
customer and low risk

satisfactiom : 2 ;
9 Software robotics accelerates the time to delivery

higher-value activities) together with fewer errors and avoids invasive traditional system integration
will result in increasingly satisfied customers. - weeks or months instead of years.

Increased employee satisfaction (as they focus on

source pwc via @mikequindazzi
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General Use of RPA

General Use of RPA

Automate the Forecast Revenue

Report

Reduce the Gap Assurance of Cross-check Migration of Data
between systems quality information

Virtual system
integration

&

ImproviNG PeopLE'S
Lives anp THER
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7

Robotic Process Automation

System based on Rules: Automate easy tasks

Artificial Intelligence

Mimic Humans

Machine
Learning

Learn
Feature Extraction
Diata Classification

Access Legacy Systems

Screen Scrapping -

Automate form fills
Copy data from one system to other

- 1. Making Fast Judgements
2. Interact with Humans

3. Perform Tasks

TR

Make Data Available for Machine Learning Continuously Improve Performance

Ashok Gairola

Thorsten Consulting Group, Inc. © 2022




Increasing
complexities &
costs

Artificial

_ Intelligence
Machine with deductive
. Learni NE with analytics
Robotic prescriptive
Process analytics & decision
i . engines
Robotic Automation g
Deskto P with digital triggers
Automation or self service
with manual l J
intervention Y
\r }I Data-driven
Process-driven hinking

” '
-
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Benefits of Robotic Process Automation (RPA)

Customer Satisfaction

Owverall Benefits

Compliance

Reduction in
Manual Errors

Improved Data
Quality

Improved
Business Results

Reduced Churn

Reduced Human
contact with sensitive
data

Faster Service

Increased scope
for data
collection

Reduced Wage
Costs

Brand boost

#Disrupt 4.0

Thorsten Consulting Group, Inc. © 2022

Reduced Fraud

€2 CELLSTRAT
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Why Robotic process automation?

SSSSSSSSS

R
I Thorsten Consulting Group, Inc. © 2022

Frees accounting time up
for more people-centric

tasks =3
e Allows more room to create |
more value-added work /
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Robotic Process Automation

Machines mimic manual tasks:

— Chat bots

— Pepper PARLOR, a café in japan where three different
types of robots serve customers (with a few humans).

« Semi-humanoid robot named Pepper does most of
the customer interaction, greeting, and taking
orders.

— Baseball team is filling stadium with 500 robot
spectators. Taiwan’s CPBL (Chinese Professional
Baseball League) Rakuten Monkeys have robotic
mannequins sitting in the stadium for the upcoming
game.

Kristin Houser, “Cafe Staffed by Robots Opens in Japan,” Futurism, December 5, 2019, https://futurism.com/the-byte/cafe-robots-opens-japan.
Victor Tangermann, “A Baseball Team Is Filling Its Stadium with 500 Robot Spectators,” Futurism, April 7, 2020, https://futurism.com/the-
byte/baseball-team-robot-spectators.
ImproviNG PeoPLE'S
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Robotic Process Automation, cont.

 What Remote works means for RPA

« “Anew employee needs to create a new task in a
CRM system they have never used. Provide them
with a bot that performs all the necessary clicks and*® ™

keystrokes to take them to exactly to the spot they ]

need to be in the CRM system.” » *
« Anexample of what we will likely see is from L. L €3

Automation Anywhere. The company recently N

launched its Discovery Bot, which uses Al to map
and optimize processes by tracking keystrokes,
mouse movements and other actions within
applications.

Tom Taulli, “Remote Working: What It Means for RPA (Robotic Process Automation),” Forbes, April 4, 2020,
https://www.forbes.com/sites/tomtaulli/2020/04/04/remote-working-what-it-means-for-rpa-robotic-process-
ImproviNG PeoPLE'S automation/#80562fc3f996.
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Robotic Accounting and using RPA in

the accounting department

Benefits of robotic accounting
« Non-invasive application
Customizable workflow
Nonstop performance
Consistency and reduced errors in work
Major lifting

Ease and speed of installation

The Lab Consulting, “Robotic Accounting — 5 Use Cases, a Case Study, and Examples of RPA in Finance and Accounting Departments,” The
Lab Knowledge Work Factory, July 7, 2018, https://thelabconsulting.com/robotic-accounting-5-use-cases-case-study-examples-rpa-finance-

Improving Peopie's accounting-departments/.

Lives anp TheR
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Case study of robotic accounting

-
I I I l THE LAB HOME  SERVICES »  ABOUT
KNOWLEDGE WORK FAGTORY

Cathy works in Accounts Receivable, and she’s responsible for uploading her company'’s invoices to
a Sharepoint website for their customers to pay. She normally processes each invoice manually,
which takes 5-10 minutes per invoice depending on the customer. In the current-state (pre-RPA)
process, she has to separate Excel files from xml files (in a folder created automatically by SAP), zip
the xml files (invoices) and then upload these invoices to a Sharepoint website for their customers to
access.

The pre-RPA estimate use case process is as follows:

e SAP automatically saves invoices to a specific network folder, depending on the customer.
e Cathy opens Explorer and navigates to the folder created for today's invoices.

e She selects all xml files, being sure to not choose any Excel files.

e She zips these xml files into one folder.

e While Windows zips the folder, she waits.

e When the folder is zipped, she navigates to the appropriate website to upload the files.

e She logs into the website.

e She uploads the newly created zip folder containing the invoices to be paid.
This is tedious work, performed by multiple employees every day for numerous customers.

With the help of robotics, however, Cathy's repetitive job is going to be very different. The RPA use
case will now process the work as follows:

® SAP automatically saves invoices to a specific network folder, depending on the customer.
e (Cathy starts the UiPath AR robot.

e UiPath asks Cathy to choose the correct folder for today's invoices (folders change daily).
e UiPath then automatically navigates to the folder that Cathy has chosen.

® UiPath searches for and then selects all xml files.

e UiPath zips all xml files to one folder on the desktop.

A pre-set delay allows Windows enough time to zip the folder (zip time depends on the
number of files).

UiPath then navigates to the company’s invoice site, logs in with Cathy's username and
password, chooses "upload file” and uploads the zip folder full of invoices.

After uploading, UiPath deletes the zip folder from the desktop to reduce desktop clutter.

The above steps (1-9) only took a few clicks of a button compared to the 50+ clicks required before
RPA.

It used to take Cathy 5-10 minutes to zip and upload invoices, but now it takes her 2 minutes—saving

an average of 7 minutes per invoice. Cathy used to spend a large portion of her day just zipping and

uploading invoices. Now she has time to focus on more important matters. With RPA, she can "set it

and forget it" The AR robot does most of the work for her.

The Lab Consulting, “Robotic Accounting — 5 Use Cases, a Case Study, and Examples of RPA in Finance and Accounting Departments,” The

ImproviNG PeopLE'S

Lab Knowledge Work Factory, July 7, 2018, https://thelabconsulting.com/robotic-accounting-5-use-cases-case-study-examples-rpa-finance-
accounting-departments/.

Thorsten Consulting Group, Inc. © 2022 73




Other robotic accounting applications

I | IETHE LAB HOME  SERVICES v  ABOUT

KNOWLEDGE WORK FACT

Consider these five finance and accounting RPA use cases that we implemented and let them plant
the seed of ideation for your own robotics implementation project, with or without or RPA
implementation help from The Lab:

e Accounts payable RPA use case example - Vendor invoice processing cycle times were
reduced by 60% by implementing a robot that aided accountants with the transcribing of
) ACCO u nts paya b I e inbound invoice information from PDFs (invoice number, data received, and dollar amount)
into web-based SAP, internal use spreadsheets used for reporting, and by placing a final
PDF copy on a local server to maintain SOX compliance.

¢ CO nt ro I I e r fu n Ct I 0 n e Controller function RPA use case example - Manual work time required to process

A . . weekly invoice data feed validation comparisons to previous week invoices received were

([ ] F I n a n Ce a n d a CCO u ntl n g CO St a | I Ocat I O n reduced by installing an accounting robot that automatically reconciled the current period
feed against the last period once the controller opened the file. The robot then spit out any
H H H exceptions or rejections that required human review if they did not reconcile automatically.

* Financial close and reporting - | | e
ance and accounting cost allocation RPA use case example - Business units
. o o submitted cost allocation data through Sharepoint, in bodies of individual emails, Excel
L4 ACCO u nt | n g re CO n CI I I atl O n spreadsheets, or Google documents - all of which had to be merged into one "master file"
before being uploaded to SAP. RPA was able to eliminate the manual merging of data by

scraping all of the inbound data submissions into the master file automatically in less than
one minute, compared to 2 hours before the robot was installed

e Financial close and reporting RPA use case example - Baseline 10K and 10Q report
creation processes were improved by implementing RPA that automatically processed tax
entries into Quickbooks from spreadsheets received from business units - reducing
manual copying and data transcribing tasks of finance managers by 85%.

e Accounting reconciliation RPA use case example - the exception review process
required reconciliation of accounting data from Quickbooks, multiple Excel sheets, and
customer invoices. RPA was installed as a bridge between the three data sources to
automatically compare the invoice discrepancies in less than 1 minute compared to the 30
minutes it took prior.

The Lab Consulting, “Robotic Accounting — 5 Use Cases, a Case Study, and Examples of RPA in Finance and Accounting Departments,” The
ImpRoviNG PeoPLE'S Lab Knowledge Work Factory, July 7, 2018, https://thelabconsulting.com/robotic-accounting-5-use-cases-case-study-examples-rpa-finance-
Lives anp THER accounting-departments/.
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Gartner 2020 Morphing RPA

Overview

Key Findings

Organizations have paid for an expensive patchwork quilt of applications and systems. Business
executives are demanding a path to digital operational excellence. The net result is a tremendous
pent-up demand to democratize process automation and data integration. Robotic process
automation (RPA) fulfills a need but requires strategy, guardrails and governance.

Hyperautomation refers to an approach in which organizations rapidly identify and automate as many
business processes as possible. It involves the use of a combination of technology tools, including
but not limited to machine learning, packaged software and automation tools to deliver work.

RPA offerings are in the midst of market disruption. New offerings, new vendors and new commercial
models are emerging rapidly. The largest RPA providers are using their significant capital resources
10 add complementary components in an attempt to distinguish themselves. Similarly, vendors in
adjacent categories are delivering new RPA-oriented functionality.

ImproviNG PeopLE'S
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Gartner Morphing RPA (cont.)

Recommendations

IT leaders responsible for sourcing RPA offerings (services and solutions) should:

Drive organizational adoption and avoid potential missteps on the hyperautomation journey by
engaging business units, IT, security and assurance functions into a process automation governance
board. This will help drive organizational adoption and avoid potential missteps on the
hyperautomation journey.

Plan your hyperautomation journey by focusing on a wider spectrum of business functions and
knowledge work. Strategize and architect across the toolbox of options, including RPA, iBPMS, iPaaS
and decision management tools. This is the only way to effectively leverage related components (for
example, process mining, analytics, user experience and machine learning).

Avoid the hype with rigorous due diligence of RPA offerings and their ecosystems. Focus on the
providers’ abilities to address outcomes critical to your organization across multiple areas. Assess
vendor process models carefully as seen with Microsoft's entry into these offerings that changed the
marketplace dynamics significantly — especially for the small and midsize business (SMB) sector.

Busiesses I Thorsten Consulting Group, Inc. © 2022 76 '



HERE’S WHAT IT MEANS TO BE A
“CLOUD ACCOUNTANT”

According to a new survey of 506 accounting and finance professionals commissioned by

FloQast and conducted by Dimensional Research, 79 percent of accountants are using at least

one cloud-based financial application. However, most of them are not yet what we would call true

“cloud accountants.”

What types of
cloud-based or
Saas financial
applications
does your
company use?

Payroll

Expense management
General ledger
Reporting

Invoicing

Time tracking

Bill payment
Document processing
Close management
Inventory

Other

None of our financial applications are cloud-based

—u—’—u——i 51%
(R ———— ¢

W 44%

* 43%
W 39%

* 39%
* 35%

# 29%
w 14%

b 4%

R 21%

! ! ! | [
0% 10% 20% 30% 40% 50%

Thorsten Consulting Group, Inc. © 2022
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}Accountants — Ffamiliarity

Familiar with the following: Not familiar with the following:

 Account name « Memo fields

« Account G/L code  Miscellaneous fields that have
not been accessed by traditional

* Transaction amount reports or databases

* Vendor name » Systems (like email) that are

« SKU number built with the data in an
unstructured format

« Streaming data:
- Social media discussions

- Machine sensor data




Examples — Big Data helps CFO

— Planning and forecasting

— Minimizing risk and fraud

— Advanced financial and management analytics and variance
analysis

— Profitability modeling and optimization

— Financial system administration with comprehensive score
carding using innovative data visualization

— Previously impossible financial, ratio and related information
analysis that can lead to new insights, applications and enhanced

E;::::‘:;:;:es ompany profitability and value
=y A



|Specific areas |

* AR » Fraud detection and
o AP monitoring
» Duplicate payment * Analysis of
detection procurement cards
» Sampling » Payroll and time sheets

» Data imports, extractions, ~ * J0Ins and comparisons

and analysis of large data * Inventory audits ‘
sets

» Continuous auditing and
EJ::'.':.'F:;:“SI monitoring




Creative uses

* Analyzing client behaviors
« Analyzing surveys provided
« Measuring the adequacy of a

 Analyzing student enrollment

» Foreign Corrupt Practice Act

Hourly energy bidding
analysis

around periods of renewal
by customers

promotional program
Reviewing billing

monitoring

Evaluating fixed assets

Integration of student data with
online learning systems

Appraising risks
» Medical bad debt analysis

 Testing data in different system
logs

« Analyzing wire exceptions in
banking

« Evaluating loans and analyzing
portfolios




SSSSSSSSSS

Other uses — Big Data and Analytics

—Data Visualization

—Al and accounting
—Chatbots

—Reporting and data mining

—Natural language processing




Reorienting accounting to a future-
looking role

SSSSSSSSS

Increase forecasting role

Seek out industry trends on a regular basis
Use historical data in novel ways

Become an invaluable asset to the decision-

making process >
Harness predictive analytics &

I Thorsten Consulting Group, Inc. © 2022 83



Finance Transformation

Q'P Finance Transformation Steps

4

Craft a finance
transformation

Conduct a gap roadmap to
analysis of desired leapfrog to the
Envision where state vis a vis future
you want the current state
Take stock of Finance to be 5-
Finance Function 10 years from
Current State now

ImproviNG PeopLE'S

Busesse Thorsten Consulting Group, Inc. © 2022

Draft an
Implementation
plan with
incremental
delivery and
clustered
sequencing

Deploy the re-
engineered
processes,
renewed/new
capabilities,
restructured
organization,
redefined roles
and re-architected
systems

Source: https://www.ciopages.com




How do you drive finance
transformation?

SSSSSSSSS

Finance as a Strategic Enabling Function:
Long-term planning

Strategic level Project budgeting

Growth path alternatives analysis

Management accounting

M&A and divestiture support

ROI Analysis on significant, strategic investments

Optimal financing (to lower average cost of
capital and hence stakeholder value)

R|Sk mana@@ﬁtfelzﬁ?sulting Group, Inc. © 2022 85



How do you drive finance
transformation?

* Finance as a Back-Office Service Provider:
» General Ledger
» Accounts Payable
« Accounts Receivable
 Payroll
e Cash management
» Revenue accounting
w7 Credit management

Busingsses I Thorsten Consulting Group, Inc. © 2022
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How do you drive finance
transformation?

SSSSSSSSS

* Finance as a Business Enabler:

* Pricing analysis

* Business intelligence and decision support
 Forecasting

« Budgeting

 Profitability and margin analysis

* \Working Capital management

oo Management reporting

I Thorsten Consulting Group, Inc. © 2022
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How do you drive finance
transformation?

SSSSSSSSS

Finance as a Control Function:
Internal Audit

Regulatory reporting

Compliance management

Internal controls

Policies and procedures and guidelines
Stress testing and business reviews

Thorsten Consulting Group, Inc. © 2022
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Ethical Considerations

» \What data do you have In your organization
that Is sensitive? What data do you not
realize that you have In your organization

but may exist in Big Data unstructured
format?




Ethical Considerations (cont.)

—Email archive

—Research and development

—Pricing and product expansion discussions
—Merger and acquisition

—Mobile device location

—Internet location history

—Unanalyzed transaction history components



Ethical Considerations (cont.)

—Data that are pushed by the owner to a provider
(even with access permission) that the data owner
IS unaware of.

—Data that the user is aware of but has not given
permission to access (like personal photos).

—Data that the user Is aware of but never thought it
would be used for such purposes, for example:

* I[nsurance and health information, or

s o T * Texting status (especially when there Is an

BusINgssEs I aCC]dent)



Ethical questions (continued)

— Data that are collected from internet surfing patterns.

— Data embedded in other objects such as video, audio, or
photo

—Ownership of Big Data generated by the individual that
becomes part of a larger database

— Are the assumptions and conclusions that you or your
company make about employees or prospective employees
appropriate?

—What unstructured Big Data does your organization have
wem s ANAL 1T 1S NOt USING but could be used by someone else if they
P grobtamed access to it? (Think email.)



Self-Service Bl

» What happens when end users replace the
services that accountants used to provide?

IVES
Busiessts I Thorsten Consulting Group, Inc. © 2022




https://www.youtube.com/watch?v=LkqiDulBQXY &feature=youtu.be
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Data Analytics — The Story is in the

Datal
» Microsoft Bl
+ Qlik
» Tableau
I Thorsten Consulting Group, Inc. © 2022 96 4



Power Bl Desktop

With Power Bl Desktop, you can:

» Connect securely to hundreds of data sources —in the cloud and on-premises

» Transform and mash up data from multiple sources—in just a few clicks

» Extend your data models with DAX formulas

» Choose from more than 100 cutting-edge data visuals—or create your own

» Dig deep into data to find patterns and discover insights

» Build out your design with intuitive formatting tools and themes

» Create mobile reports for on-the-go users

» Share visual analytics with everyone in your arganization

» Publish securely to the web or an on-premises report server, or embed visuals in your website or app

Source:Microsoft.com

Improving PeopiLe's
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Power BI
Desktop

Get data

Recent sources

SEC Dataset for Text prune...

F: » DATA FILES » Thorsten Consul...

F: » DATA FILES » Thorsten Consul...

SEC Dataset for Text prune...

F: » DATA FILES » Thorsten Consul...

SEC Dataset for Text prune...

F: » DATA FILES » Thorsten Consul...

8
e
Fa=!
I SEC Dataset for Text prune...
Fau)
Fau
Fau

Open other reports

12793

Om A A abd

Getting started with Power Bl Desktop

=) | el [Fel

Building reports Query view concepts Uploading your reports

%)

Create a Phone report

VIEW ALL VIDEOS

¥ Show this screen on startup

Thorsten Consulting Group, Inc. © 2022

jim lindell

WHAT'S NEW

Take a look at what's new and improved in
Power Bl in this month’s update.

FORUMS

Visit the Power Bl Forum to ask questions
or interact with other users in the Power Bl
community.

POWER BI BLOG

Keep up to date with the latest news,
resources, and updates from the Power Bl
team.

TUTORIALS

Ready to learn more about Power BI?

» Get started with Power Bl Desktop
« Download a sample

= Watch our training videos

« See what others have built

+ All guided learning

Page 98
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G Sales Performance - Power Bl Desktop
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Trucking sxczot i fy 2010 2015
Trucking excepe local 4213 060 nan
Trucking, except local 2212 oz Average Current Rstic fy | name Average Current Astio name
Tnucking, exczot loczl 422 e 170 2011 ARKANSAS BEST CORR /DE/ 122 YRC WORLDWIDE INC.
Tnscking, except locsl 4212 ors 168 2011 CON-WAY INC. 185 WERNER ENTERPRISES INC
Trucking, except local 4212 07 073 2011 COVENANT TRANSPORTATICN GROUR 120 USA TRUCK INC
Tnucking except locsl 4212 0sz 131 2011 FROZEN FOOD EXPRESS INDUSTRIES | 123 US XPRESS ENTERPRISES INC
Total 502710 159 18 1.59
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Add data fields here

Thorsten Consulting Group, Inc. © 2022

gl New Measure
1 Mew Column
L 7 New Quick Measure

Calculations

- ] X

jimlindel  ~ @

m

Publish

Share

Visualizations > Fields >

EhE
b L] Uy

m /O Search
1)

s v O B - ER DATARATIOS
s

= [F]
R Py

Datasets_ NUM

{

B E XMW
vl =

Datasets_SUB

Industry_Analysis

141
)

=0 {1~
¢

SIC_CODE
Values

Add data fields here

Drillthrough

Cross-report

off O—
Keep all filters
on—@
Add drillthrough fields here

UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Page 101




Impre
Lives
Busi

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE,
AND DATA (MAD) LANDSCAPE 2021

ANALYTICS

BI PLATFORMS
loOker &8~

amazon
QuickSight

T. ThoughtSpot.

>
=
SISENSE

ATSCALE Qlik @)

Infrmation
Builders

& birst

G GoodData

VISUALIZATION

) + B Mot
¢ tableau lrm Power B

T Tot., Ok
o zepl V@QMDATA pgy
I (© Observable
W GRID  /Dpreset

MxcroStrategy /A Keen 10

MACHINE LEARNING, ARTIFICIAL INTELL

Y1

GENCE, AND DATA (MAD) LANDSCAPE 2021

© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)




DATA ANALYST PLATFORMS

B® Microsoft ‘@) pentaho  alteryx

swjtchboard

ImproviNG PeopLE'S
Lives anp THER

Datameer ==Rigtl

W) Power Bl ATTIV/O

gUAVUS <7 ASCEND.IO

obvieusly.ai »g Airtable

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, AND DATA (MAD) LANDSCAPE 2021
© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)

Thorsten Consulting Group, Inc. © 2022

AUGMENTED ANALYTICS —

'm: ThoughtSpot.

@ anod®t --outlier

narrative @ science

@facet macheyeji»

cliff.ai’




ImproviNG PeopLE'S

DATA CATALOG METRICS LOG ANALYTICS
AND DISCOVERY STORE | m
b metaphor | @ . splunk> 557

atlan O, ©Bsumoogic
) Trace
vy dataworld <= .
. _ solarw:ndls " Kkibana
uperqgrain oggly
stenmma v SUPErs
. ) logz.io @logdna
[#) SELECT STAR ¢’ transform
. Coralogix :FLothythm

{3secoda @castor | Y QL SesERVE

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, AND DATA (MAD) LANDSCAPE 2021
© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)

I Thorsten Consulting Group, Inc. © 2022 104 ‘




QUERY ——
ENGINE

ﬁaremio

Al
:;}f Starburst
!

“= ahana

sl amazon

- ATHENA

VVARADA

ImproviNG PeopLE'S

SEARCH

- = amazn  ORACLE amazon
- endara I h
elasticsearch —Q ENDECA CloudSearc

Azure

- , b |

D cognitvesenvices () algolia COVEO SINEQUA

\2 Lucidworks a swiftype ATTIV/O
7S EXALEAD ::2:: alphasense omni:us

MAANA  A¥ QUICKWIT CHAOSSEARCH

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, AND DATA (MAD) LANDSCAPE 2021
© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)

Thorsten Consulting Group, Inc. © 2022




ImproviNG PeoPLE'S

DATA SCIENCE

NOTEBOOKS

& binder

o f o -’-‘-.'-“_ E :::::: SageMa
A\ 9 Deepnote
»Nextjournal t» count () coCALC

@curverm‘w m noteable

DATA GENERATION ————

& LABELLING

amazon mechanical turk IMHIVE

scale Upwork sappen

&unity LIONBRIDGE Labelbox

ALREVERIE * & svoeral
Superb Al SupotAnnotm

‘ kit

eer

PLATFORMS

./ Watson Studio

Gsas

r

D y

ANACONDA Altair ‘ Pachyderm OctoML Isiguazio stracig
Knowledge Works
KNIME <\ MathWorks ®dotData datmo \ SPEL
MODEL BUILDING —— FEATURE STORE DEPLOY-
MENT & PRO-
Weights & Biases TeCTON  Adworsworks | DUCTION
Amazon SageMaker
TUD: omet GRIDA: 3 Google Cloud .
< databricks
©fiddler & Determined Al JRASGO @ sweamsal |
=cortex
@ v Aim gapoia | (@ FEAST
L SELDOV
[ rascaon @Aquarium BISIGOPT 2 cnvrg. io
Qﬁ BENTOML

- 1BM ORACLE

Data Soence Platform

2 S \ -~ M
) rapidminec - QPalantir | %M POMINO

TIBC2

MACHINE LEARNING & ARTIFICIAL INTELLIGENCE
DATASCIENCE ——

ML PLATFORMS
@¢databricks

/7=

&

Azure Maching Lear

Thorsten Consulting Group, Inc. © 2022

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, AND DATA (MAD) LANDSCAPE 2021
© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)

Hzo.ai

@ DataRobot

@ Amazon SageMaker

il ABACUS.A| zILLIZ @

>00Q01e  obvieusly.ai

data
iku

snorkel

MODEL ——
MONITORING
& OBSERVA-
BILITY

o

Arthur

11| EVIDENTLY Al

truera
A arize

WHYLABS

106




COMPUTER VISION ——— SPEECH NLP SYNTHETIC MEDIA ——
BE Microsoft Azure e S:I:;:‘E': AFI ° Siri O R ﬁo'?!'#' anguage AP T 44/ DEEPBRAINAI BGLJLIJ]EHMS
) == i ﬁ EAIFOUNDATION D-l[j\i.

B DBE | @ Fom | [eme. M | )
N {_'Synthesia == descript
v darifal s EBERA Cortana. Eomitiee Serices [ Hugging Face PRIMER
s deepomatic e _ @ reface
MUANCE SoundHound Inc. O Mobvoi EEsH] ) SMARTLING "' .
v wE vt trax ﬁp W neosapience
L i .
icogitc Q| 2G A semantic nachines UM unbabel Ty
DataGnd @ onfido  [EAME-= supertone @ EmbodyMe
Polyal 3% MindMeld | )
0, Clearview ALEE 'PHES Anabytics e Morikeylearn @co't.cc.l.lo IIP Rephrase.ai W VOCALD
HORIZONTAL Al GPUDBS & CLOUD = AIHARDWARE
82, , Kin=:tica Google TPU QIF'M  (inteD a1
@ |2/ Watson @ OpenAl ' DeepMind 9 =
- & - @ Paperspace @Anvioia  [gtsee  GRAFPHCORE
2 Voyager vabs CognitiveScale VVICOI’IOUS.
mn intell [usion = o | BERKsHeRE
. sarEaM elusn  VVAVE 358
"% Numenta E NArQlogics " PETUUM
W FAUNA  brytlyt Bblaze Lempe  HAILD
" (URIOUS A OS :) Affectiva S PMYTHIC Movidius™% &8 Lo,
PG-Strom  oise o
. CBRNAMI @mbras" 1% SPEEDATA
4Paradigm CP m_gm RUNSA | 2o U1 . |
ImpRoviNg PEopLE v temsterent . QFOQ

Thorsten Consulting Group, Inc. © 2022 107

MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, AND DATA (MAD) LANDSCAPE 2021
© Matt Turck (@mattturck), John Wu (@john_d_wu) & FirstMark (@firstmarkcap)




Analytics in Healthcare - Example

Wes AND THER
Busiuesses I Thorsten Consulting Group, Inc. © 2022 Page 108 |



Data analytics - Defined

The simplest definition of data analytics is the science of identifying
patterns in data and gaining insights from that data. Use data
analytics to make evidence-based decisions that are transparent,
verifiable, and robust. This involves using techniques, tools, and
systems that help:

* |dentify and clarify patterns in data
e |dentify trends and changes
* Validate the next best action to achieve desired change

Inrrorms Prories source: Independence
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Independence

Improving PeopiLe's
Lives anp THER
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)

Y

Ability to create models to predict future hospitalizations and
readmissions, the onset of diabetes, and the likelihood of high-
risk pregnancies — issues that affect communities of color at a
higher rate — to make more informed decisions to help reduce
racial health disparities and improve health outcomes.

Advanced analytics have the potential for use in many
different realms of health care. These range from clinical and
operations research to clinical decision support, population
health management, fraud prevention, and evaluating the
effectiveness of specific programs.
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Top use cases of analytics in healthcare for clinical,
financial, and operational improvement:

1. Detecting fraud risk 6. Predicting treatment

2. Ensuring data security Plans
3. Forecasting patient /. Predicting benefits of

loads certain drugs

4. Monitoring real-time 8. Prescription auditing
data 9. Tracking patient

5. Predicting disease preSCI‘iptionS and refills
outcomes 10. Identify patient risk of

substance abuse

IVES Al
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Fraud Analytics - Healthcare

SSSSSSSSS

Growth in patients, uninformed, complexity of
billing and services, accessories

COVID 19 - shutdowns, uncertainties, greed,
false pretense of patient needs

On-Demand services

Healthcare fraud analytics market: insurance
claims review, medical and pharmacy billing
exploitation and misuse, payment honesty, and

=/ Other applications

Thorsten Consulting Group, Inc. © 2022 Page 112



Common examples of fraud and
abuse in healthcare

Improving Peopie's

[llegal medical billing practices in which claims are falsified.

Multiple claims are filed by different providers for the same patient.
Patient identities are stolen and used to gain reimbursement for medical
services never provided.

Collusion between unprincipled providers and their patients in which
money from claims is shared.

It is estimated that 3%-10% of annual healthcare costs in the U.S. can be
attributed specifically to fraudulent billing.

recent GAO report states that 68% of all medical fraud is the result of false
billing and that healthcare providers are complicit in 62% of those cases,
while patients are complicit in 14% of those.

https://www.romexsoft.com/blog/healthcare-fraud-detection/
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Healthcare fraud auditing and
detection system

 Identify inconsistencies and “rule-breaking”
behaviors.

* Detect and prevent potentially improper
payments, by flagging them for review.

 Continually mine data to identify new
fraudulent patterns and develop new “rules”
for those as well.

IVES
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Analytic Approaches

SSSSSSSSS

Predictive modeling

Link analysis

Duplicate and gap testing

Entry date validation

Risk scoring

Spike analysis (consider COVID)
Cluster analysis

-7 Trend analysis

Thorsten Consulting Group, Inc. © 2022
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Challenges — Integrating Analytics

 Diversity In data formats
 Data storage
 Data technologies and staff

IVES
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Top Use Cases of Data Analytics in Insurance

REAL-TIME RISK
MANAGEMENT

FRAUDULENT CLAIMS
DETECTION

= PERSONALIZED
MARKETING CAMPAIGNS

@ \‘. LIFETIME
’

PRICING AND SERVICE /'
OPTIMIZATION ] PRACTICAL USE VALUE PREDICTION
L)

=z CASES

Source: https://www.rishabhsoft.com/blog/data-analytics-in-insurance
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THE UNIVERSITY OF
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Find an Expert > posted on March 8, 2022
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Quick Facts > Employers
posted on February 10, 2022
Students Headed to
It's a fact: poverty and obesity are intimately connected. LA to Work Super
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“We found that the relationship between low income and high rates of



U of TN (extract)

Improving Peopie's

Poverty and obesity are intimately connected.

Relationship is only about 30 years old, new study coauthored by UT researchers
and published in Palgrave Communications, an open-access, online journal.

“We found that the relationship between low income and high rates of adult obesity
In the U.S. is not observable until the early 1990s, as recently as 1990, this was not
a detectable problem,”

For the research, scientists analyzed obesity data collected by the Centers of
Disease Control and the Robert Wood Johnson Foundation between 1990 and 2017
at state level, and 2004 and 2013 at county level. Researchers then compared these
obesity rates with the median household income from the U.S. Census.

The study shows that since 1990, the correlation between household income and the
obesity rate has grown steadily, from virtually no correlation to a very strong
correlation by 2016.
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Interactive Atlas of Heart Disease and Stroke

CDCs Interactive Atlas of Heart Disease and Stroke is an online mapping tool that allows users to create and customize
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and Prevention. Interactive Atlas of Heart Disease and
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[insert date].
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< > C o O 8 n l.cdc.gov/DHD! %¢  Q cDC data download = @ L In @ 6‘ v

B o » & a a <

Comparelayers  View 2nd Map Maps over Time PDF/IMG  Report/Export  DownloadGISData  CreateLink Res
i

= Obesity, Age-Adjusted Percentage, 20+, 2017

Select Map Area: (il |

& Show Counties (O Show Census Tracts

Select data and filter options:

Heart Disease and Stroke Data @
Risk Factors @

High Cholesterol Awareness

BB © o

Diagnosed Diabetes

Obesity

Obesity Percentage

Leisure-Time Physical Inactivity

Current Smoking

Obesity (%) X
Social and Economic Data €
Insufficient Data (O
Health Care Delivery and Insurance @ nsufficient Data (0)
235-302(17)
Health Care Costs €@ 328(17)

Overlay Features €@ 9-34.5(16)

-37.9(17)

View Tables -45.7 (16)

Esri, HERE, Garmin,
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Obesity (%)

Insufficient Data (0)

23.5-30.2(17)

30.3-32.8(17)

32.9-34.5(16)

34.6-37.9(17)

-45.7(16)




d.cdc.gov/DHDSPAtlas/?state=County % Q cbc data download

MapsOverTime €@ @M X

n Report/Export € EM
]

FIPS Code Name Range

26005 Allegan, (MI) 30.3-32.8(17)
26011 Arenac, (MI) 38.0-45.7(16)
26015 Barry, (MI) 32.9-34.5(16)
26017 Bay, (MI) 34.6-37.9(17)
26019 Benzie, (MI) 30.3-32.8(17)
26021 Berrien, (Ml) 32.9-34.5(16)
26023 Branch, (MI) 38.0-45.7(16)
26025 Calhoun, (MI) 34.6-37.9(17)
26027 Cass, (MI) 34.6-37.9(17)
26035 Clare, (MI) 34.6-37.9(17)
26037 Clinton, (MI) 32.9-345(16)

Cancel Export Data Back

[T
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J repart.csv - Notepad

File Edit Format View Help
rcnty_fips
26005, """Allegan, (MI)""",31.8,"30.3

26015, """Barry, (MI)""",33.8,"32.9 -

26021, """Berrien, (MI)""",34.2,"32.9
26025, """Calhoun, (MI)""",36.9,"34.6

26035,"""Clare, (MI)""",36.4,"34.6 -
26037,"""Clinton, (MI)""",34.2,"32.9
26045,"""Eaton, (MI)""",33.8,"32.9 -
26049, """Genesee, (MI)""",35.3,"34.6
26051, """Gladwin, (MI)""",44.5,"38.0
26057,"""Gratiot, (MI)""",45.7,"38.0

26063, """Huron, (MI)""",38.4,"38.0 -

26067, """Ionia, (MI)""",36.3,"34.6 -
26069, """Iosco, (MI)""",33.6,"32.9 -

Improving PeopiLe's

26075, """Jackson, (MI)""",34.5,"32.9

26059, """Hillsdale, (MI)""",34.8,"34.

26077,"""Kalamazoo, (MI)""",30.6,"30.

, display name","Value", "theme_range”

- 32.8 (17)"

26011, """Arenac, (MI)""",38,"38.0 - 45.7 (16)"

34.5 (16)"

26017, """Bay, (MI)""",35.2,"34.6 - 37.9 (17)"
26019, """Benzie, (MI)""",32.7,"30.3 - 32.8 (17)"

- 34.5 (16)"

26023, """Branch, (MI)""",38.7,"38.0 - 45.7 (16)"

- 37.9 (17)"

26027,"""Cass, (MI)""",35.9,"34.6 - 37.9 (17)"

37.9 (17)"

- 34.5 (16)"
34.5 (16)"
37.9 (17)"
45.7 (16)"

- 45.7 (16)"

6 - 37.9 (17)"
45.7 (16)"

26065, """Ingham, (MI)""",31.4,"30.3 - 32.8 (17)"

37.9 (17)"
34.5 (16)"

26073, """Isabella, (MI)""",36.6,"34.6 - 37.9 (17)"

- 34.5 (16)"
3 - 32.8 (17)"

Ln 1, Col 1 100%
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Select Map Area:

US Map - County Level v

Select a state to view Census Tract data.

K
Select data and filter options: ,

Heart Disease and Stroke Data @

Risk Factors @
High Cholesterol Awareness
Diagnosed Diabetes

Obesity

Compare Layers ~ View 2nd Map Maps over Time PDFHIMG Report/Export Download GIS Data Create Link Reset Maps Help Feedback

e

&,

+

Obesity Percentage

Leisure-Time Physical Inactivity

Current Smoking

Social and Economic Data €@
Health Care Delivery and Insurance
Health Care Costs €@

Overlay Features €

View Tables
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(i)

1 Obesity (%)

Insufficient Data (84)

110-286(634)

28.7-322(638)

+ + + + + +

[ |
L [
o | s
32.3-35.1(629) g .l: 3‘?‘!&.“25!1’
o

352-382(622)
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@ Powering Better Health Care: D X Interactive Atlas of Heart Disez % 9=

&« C @ O E) https://nccd.cdc.gov/DHDSPAtlas/Reports.aspx E i‘j’ Q. cDc¢ data download -
Filters:
Year: 2017-2019 v
Race/Ethnicity:  All Races/Ethnicities v
Gender: Both Genders v
Age: 354 v

Spatial Smoothing: Smoothed v

Show Results

Summary Statistics County Statistics

National Statistics

Total Cardiovascular Disease Death Rate per 100,000, 35+, All Races/Ethnicities, Both Genders, 2017-2019

Race or Ethnicity National Value
All Races/Ethnicities 419.2
Black (Non-Hispanic) 553.6
White (Non-Hispanic) 424.4
Hispanic 307.1
American Indian and Alaskan Native 370
Asian and Pacific Islander 248.1

/1 N L



Youth

Trends in obesity among children and adolescents ages 2—19 years, by age: United States,

1963-1965 through 201720183

Q

26 National Institute of
N I H Diabetes and Digestive
and Kidney Diseases 12-19 years
20 |
15 |
10 |
5 | —
6-11 years

0 L 1 1 1 1 L 1 1 L 1 1 1 1 L 1

1963~ 1966~ 1971-1974 1976-1980 1988-1994 1999~ | 2003~ | 2007~ | 2011~ | 2015~

1965 1967 2000 | 2004 | 2008 | 2012 | 2016

2001- 2005- 2009- 2013- 2017-

ImproviNG PeoPLE'S - 2002 2006 2010 2014 2018
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NOTE: Obesity is defined as body mass index (BMI) at or above the 95th percentile from the sex-
specific BMI-for-age 2000 CDC Growth Charts.




e https://www.slate.com/content/dam/slate/articl
es/news_and_politics/map _of the week/2013/
04/130417-MOTW-obesity-map.gif
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File Edit View History Bookmarks Tools Help

@ Powering Better Health Care: X [ Interactive Atlas of Heart Disc X EE How to Download the Data | X @ GISXL | How to Import Shape X @& SHP to XLSX Converter Onlin: X DNPAO Data, Trends and Mz X # 5 Meth

<« C @ O E) https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAQ_DTM.ExploreBy’ ﬂ? Q obesity by year scroll = i’. lin o 6]
View by Total v
Year 2016 v
2016
Percent of adults aged 18 years and older who have obesity t
View by: Total

Value

[ ]223-271
[ Jor2-299
[ 1300-320
o -ar7
- Data unavailable

Quantile
Legend Settings

1 Obesity is defined as body mass index (BMI) = 30.0; BMI was calculated from self-reported weight and height (weight [kgl/ height [m*).Respondents reporting weight < 50 pounds or = 650 pounds: height < 3
feet or = 8 feet; or BMI: <12 or = 100 were excluded.Pregnant respondents were also excluded.

Data Source: Behavioral Risk Factor Surveillance System (BRFSS)

Data Source
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File Edit View History Bookmarks Tools Help

@ Powering Better Health Care: X [0 Interactive Atlas of Heart Dis: X How to Download the Data = X @ GISXL | How to Import Shape X @ SHP to XLSX Converter Onlin: X DNPAO Data, Trends and Mz X 5 Meth

&« C @ QA https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAO_DTM.ExploreByTc 1 Q_ obesity by year scroll = r In @ g‘
View by Total v
Year 2017 ~
2017
Percent of adults aged 18 years and older who have obesity
View by: Total

Value

[ |226-277
[ Jor8-313
[ ]s14-330
P 331-381
- Data unavailable

Quantile
Legend Settings

1 Obesity is defined as body mass index (BMI) = 30.0: BM| was calculated from self-reported weight and height (weight [kgl/ height [m*).Respondents reporting weight < 50 pounds or = 650 pounds: height < 3
feet or = 8 feet; or BMI: <12 or = 100 were excluded.Pregnant respondents were also excluded.

Data Source: Behavioral Risk Factor Surveillance System (BRFSS)

Data Source
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File Edit View History Bookmarks Tools Help
@ Powering Better Health Care: X EXE Interactive Atlas of Heart Dise X EH How to Download the Data * @ GISXL | How to Import Shape X @ SHP to XLSX Converter Onlin: X DNPAQ Data, Trends and Mz X # 5 Metho

&« (@& @ O (5 https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAO_DTM.ExploreBy’ ﬁ? o\obes.ityb).rs.rearscroll - .‘J_". [y o §

View by Total v

Year 2018 v

2018
Percent of adults aged 18 years and older who have obesity t

View by: Total

Value

[ ]230-278
[ Jer9-307
[ ]308-341
Pl s12-305
- Data unavailable

Quantile
Legend Settings

T Obesity is defined as body mass index (BMI) = 30.0; BMI| was calculated from self-reported weight and height (weight [kgl/ height [m?).Respondents reporting weight < 50 pounds or = 650 pounds: height < 3
feet or = 8 feet; or BMI: <12 or = 100 were excluded.Pregnant respondents were also excluded.

Data Source: Behavioral Risk Factor Surveillance System (BRFSS)

Data Source
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File Edit View History Bookmarks Tools Help

@ Powering Better Health Care: X [0 Interactive Atlas of Heart Dis: X How to Download the Data = X @ GISXL | How to Import Shape X @ SHP to XLSX Converter Onlin: X DNPAO Data, Trends and Mz X 5 Meth

&« C @ QA https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAO_DTM.ExploreByTc 1 Q_ obesity by year scroll = r In @ 9
View by Total v
Year 2019 v
2019
Percent of adults aged 18 years and older who have obesity
View by: Total

Value

[ |238-202
[ J203-323
[ ]324-348
Pl z29-408
- Data unavailable

Quantile
Legend Settings

1 Obesity is defined as body mass index (BMI) = 30.0: BM| was calculated from self-reported weight and height (weight [kgl/ height [m*).Respondents reporting weight < 50 pounds or = 650 pounds: height < 3
feet or = 8 feet; or BMI: <12 or = 100 were excluded.Pregnant respondents were also excluded.

Data Source: Behavioral Risk Factor Surveillance System (BRFSS)
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File Edit View History Bookmarks Tools Help

@ Powering Better Health Care: X [0 Interactive Atlas of Heart Dis: X How to Download the Data = X @ GISXL | How to Import Shape X @ SHP to XLSX Converter Onlin: X DNPAO Data, Trends and Mz X 5 Meth

&« C @ QA https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAO_DTM.ExploreByTc 1 Q_ obesity by year scroll = r In @ 0
View by Total v
Year 2020 v
2020
Percent of adults aged 18 years and older who have obesity
View by: Total

Value

[ |242-287
| Joss-31s
[ Js16-355
Pl ss6-307
- Data unavailable

Quantile
Legend Settings

1 Obesity is defined as body mass index (BMI) = 30.0: BM| was calculated from self-reported weight and height (weight [kgl/ height [m*).Respondents reporting weight < 50 pounds or = 650 pounds: height < 3
feet or = 8 feet; or BMI: <12 or = 100 were excluded.Pregnant respondents were also excluded.

Data Source: Behavioral Risk Factor Surveillance System (BRFSS)
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Thorsten Consulting Group, Inc. © 2022




ECONOMIC RESEARC Economic Research Resources ¥  Switch Products v My Account ¥%

F R E D Your trusted data source Search FRED ... Q

since 1991

ECONOMIC DATA ST. LOUIS FED Release Calendar FRED Tools v FRED News FRED Blog About FRED v
Search Results
Displaying 31 series for michigan income saginaw.
Refine your search: Sort by Relevance ~

Estimate of Median Household Income for Saginaw County, Ml

Dollars, Annual, Not Seasonally Adjusted 1989 to 2020 (Dec 16)
Concepts - ) ) , - —_— .

The US. Census Bureau provides annual estimates of income and poverty statistics for all school districts, counties, and
Poverty o1 S states through the Small Area Income and Poverty Estimates (https://www_census.gov/programs-surveys/saipe. ..
Child (20)
Persons (12} Real Personal Income for Saginaw, Ml (MSA)
Income @) Thousands of Chained 2012 Dollars, Annual, Not Seasonally Adjusted 2008 to 2020 (Dec 14)
Percent @) Real personal income is personal income at RPPs divided by the national PCE price index. It is estimated for states, state
S to 17 Years ) metro/nonmetro portions, metropoelitan statistical areas, and the combined nonmetropolitan portion of the United...
Family 6}
Under 18 Years () Per Capita Personal Income in Saginaw, MI (MSA)
Personal 5 Dollars, Annual, Not Seasonally Adjusted 1969 to 2020 (Nov 16)
Personal Income (5} W

Real Per Capita Personal Income for Saginaw, Ml (MSA)
Geography Types + Chained 2012 Dollars, Annual, Mot Seasonally Adjusted 2008 to 2020 (Dec 14)

::‘ Real per capita personal income is the real personal income divided by midyear population. Real personal income is
' ] personal income at RPPs divided by the national PCE price index. It is estimated for states, state metro/nonmetro...
Bt Geographies +

1 L JL



77 Poverty Universe, All Ages for Saginaw County, Ml (puaamiz6145A647NCEN) DOWNLOAD &

Observation: Units: Frequency:
2020: 183,706 (+ more) Persons, Annual 1Y | 5Y 1 10Y | Max 1008-01-01 | to| 2020-01-01 EDIT GRAPH £33
Updated: Dec 16, 2021 Mot Seasonally Adjusted
FRED ﬁ" — Poverty Universe, All Ages for Saginaw County, MI VIEW MAP &
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Overdose Death Rates Involving Opioids, by Type,
United States, 1999-2019

(Deaths per 100,000 people)

Heroin
0.7

2000 3 1.3 0.7 0.3
2001 33 1.7 06 0.3
2002 41 23 0.7 0.4
2003 45 26 0.7 0.5
2004 47 29 06 0.6
2005 51 32 0.7 0.6
2006 59 39 07 0.8
2007 6.1 4.2 0.8 0.7
2008 6.4 43 1 0.8
2009 6.6 44 11 1
2010 6.8 47 1 1
20 7.3 4.9 14 0.8
2012 74 45 19 0.8
2013 7.9 44 27 1
2014 9 46 34 18
2015 104 4.7 41 31
2016 133 52 49 6.2
207 149 5.2 49 9
2018 146 45 47 B
2019 155 4.2 44 114
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Deaths per 100,000 people - 1919-2019

Source: CDC |
2000 2001 2003 2004 2006 2007 2009 2010 2011 2012 2013 2014 2015 2016

= Any Opioid
= Commonly Prescribed Opioids (Natural & Semi-Synthetic Opioids and Methadone)
= Heroin

Synthetic Opioid, Excluding Methadone (e.g., fentanyl, tramadol)

2019

2017 2018




Resources for Data Discovery

EDC
NIH
FRED
SEC
Data.GOV
SImFin
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Tools & Resources

e Federal Data
 Sparklines

» Excel add-in FRED
» Power Bl Desktop
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FEDERAL RESERVE BANK ST. LOUIS

Release Calendar FRED Toolsv FRED News FRED Blog About FRED v

30

FRED

ECONOMIC DATA | SINCE 1991

Download, graph, and track 793,000 US and
international time series from 103 sources.

Welcome to FRED, your trusted source for
economic data since 1991.

Search FRED data...

Trending Search Terms: Browse Data By:

mm Category Release Source Tag
Release Calendar

ImproviNG PeopLE'S
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v¢ Crude Oil Prices: West Texas Intermediate (WTI) - Cushing, Oklahoma mcowwrico

DOWNLOAD &

Observation: Units: Freguency:
Apr 2021- 61.72 (+ more)  Dollars per Barrel, Monthly IY[5Y]10Y[Max | 19860101 to| 2021-0401 EDIT GRAPH %¥
Updated: May 5, 2021 Not Seasonally Adjusted
FRED_ ﬁ == Crude Oil Prices: West Texas Intermediate (WTI) - Cushing, Oklahoma
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U.5. recessions are shaded. the most recent end date is undecided. Source: U.S. Energy Information Administration fred.stlouisfed.org ra
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Release Calendar FRED Tools~ FRED News FRED Blog About FRED v

1) - Cushing, Oklahoma mcowrico) DOWNLOAD &

[{] Excel (data)
B CSV (data) |
[zl Image (graph)

1Y15Y[10Y[Max | q986.01-01 |to| 2021

thoma [] PowerPoint (graph)
PDF (graph)
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Categories > Production & Business Activity > Transportation > Motor Vehicles

1¢ Auto Inventory/Sales Ratio isrsa)

Observation: Units: Frequency:

Mar 2021: 1.363 (+ more)  Ratio, Monthly
Updated: Apr 30, 2021 Seasonally Adjusted

FRED &/ — autoinventorysales ratio
5.0
45
4.0
35

3.0

Ratio

2.5

2.0

1594 1996 1998 2000 2002 2004 2006 2008 2010

1¥ ] 5Y | 10Y | Max

2012

1993-01-01

2014

o

2021-03-01 EDIT GRAPH &

2016

DOWNLOAD &

2018 2020

ULS. recessions are shaded; the most recent end date is undecided. Source: U.S. Bureau of Economic Analysis

ImproviNG PeopLE'S

Thorsten Consulting Group, Inc. © 2022

fred.stlouisfed.org

144




© & https://www.data.gov v @ o ‘0\ Search ‘ ¢OIN @ dﬂ

= B AT AGOV DATA TOPICS - RESOURCES STRATEGY DEVELOPERS CONTACT

The home of the U.S. Government’s open data

Here you will find data, tools, and resources to conduct research, develop web and mobile
applications, design data visualizations, and more.

For information regarding the Coronavirus/COVID-19, please visit Coronavirus.gov.

GET STARTED
SEARCH OVER 275,223 DATASETS
L 335K as of July 2022
Manufacturing & Trade Inventories & Sales Q

ImproviNG PeopLE'S
Lives anp THER

Thorsten Consulting Group, Inc. © 2022




© & https//catalog.data.gov/dataset?q=&sort=score+desc%2C+name+asc&as_sfic *** & | | Q search v N @ © d

DATA CATALOG #A / Datasets (7]

Order by:
Search datasets... E‘

Relevance

Datasets ordered by Relevance

Filter by location Clear

275,222 datasets found

0.2-second spectral response acceleration (5% of critical damping) with a
% |;T 1% probability of exceedance in 1 year

Department of the Interior — A one-year seismic hazard forecast for the Central and Eastern
United States, based on induced and natural earthquakes, has been produced by the U.S.
Geological...

Cip | | e

| Enter location...

0.25 meter backscatter JPEG image (with world file) of the nearshore
seafloor off of Kill Devil Hills, NC (mosaic5.jpg, UTM Zone 18N, WGS 84)

Map tiles & Data by OpenStreetMap, under Department of the Interior — The northeastern North Carolina coastal system, from False
CCBYSA. Cape, Virginia, to Cape Lookout, North Carolina, has been studied by a cooperative research
TP program that...

.= cearn (D T D D

Local Government (13644) 0.3 meter backscatter JPEG image (with world file) of the nearshore

Climate (504) seafloor off of Avalon Beach, NC (mosaic4.jpg, UTM Zone 18N, WGS84)
- e e PR Nenartment nf the Interine — The nartheastern Noarth Caralina canctal svetem fram [ales
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Examples of Data

HTML (158307)
XML (87741)
PDF (64675)
TIFF (46728)

XYZ (30770)

Show More Formats

ImproviNG PeopLE'S

Clear All

Organization Types

QQ Clear All

Federal Government (243245)
State Government (7954)

City Government (7556)
University (6044)

County Government (1670)

Thorsten Consulting Group, Inc. © 2022

Organizations
e o Clear All

Department of Commerce (83620)
Mational Oceanic an... (82944)
Mational Aeronautic... (24881)
Department of the I... (21233)

Federal Emergency M...(8112)

Show More Organizations
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c United States”

— B ureau

U & https://www.census.gov/retail/index.html E| v “{:i’ Q, Search + INn @ dﬂ

You are here: Census.gov » B

& Industry » Retail » Monthly

Monthly Retail Trade

m\ About the Surveys | | Get Forms | [ Historical Data || State Retail Sales | | How the Data are Collected || Definitions | [ FAQs |

Are You In a Survey?

m |5 this form legitimate?

= Get help with your form

On This Page

= Advance Monthly Retail
= Monthly Retail

= Quarterly E-Commerce

Related Sites

® Business and Industry
= Annual Retail Trade

B \Wholesale Trade

= Economic Census

= Economic Indicators
m E-Siats

North American Industry

Classification System (NAICS)

= Ponemployer Statistics
= Business Help Site

- Manufacturing & Trade
Inventories & Sales

- Advance Economic Indicators
Report

Monthly Retail Trade

—Advance Monthly Retail Trade Report

Notice of Revision: This report no longer contains the most up to date estimates. Monthly retail sales estimates were revised on Apnl 26, 2021 based on the results of the 2019 Annual
Retail Trade Survey and Service Annual Survey and the results of the 2017 Economic Census.

Statement Regarding COVID-19 Impact: The Census Bureau continues to monitor response and data quality and has determined that estimates in this release meet publication standards.
For more information, see COVID-19 FAQs

The March 2021 Advance Monthly Sales for Retail Trade and Food Services report was released on April 15, 2021 at 8:30 a.m_, and available as
« Full Publication in Excel [86KB] | PDE [320KB]

+ Time Series (Adjusted Sales Data/Seasonal Factors—1992 to present)

#{ Time Series/Trend Charts: Create your own customizable time series.

— Monthly Retail Trade Report

Notice of Revision: Monthly retail sales, inventories, and inventories-to-sales ratios were revised on April 26, 2021 at 10:00 a.m. based on the results of the 2019 Annual Retail Trade
Survey and Service Annual Survey and the results of the 2017 Economic Census.

Statement Regarding COVID-19 Impact: The Census Bureau continues to monitor response and data quality and has determined that estimates in this release meet publication standards.
For more information, see COVID-19 FAQs.

+ Retail and Food Services Sales: Excel (1992 present) [756KB]

* Retail Inventories and Inventories/Sales Ratios: Excel (1992-present) [472KB]

= Adjustment Factors for Seasonal and Other Vanations of Monthly Estimates: Sales [8KB] | Inventories [3KB]

= Reliability of Monthly Estimates: Sales [13KB] | Inventories [3KB]

« Annual Revision of Monthly Retail and Food Services: Sales and Inventories—January 1992 through March 2021

#{ Time Series/Trend Charts: Create your own customizable time series.

NOW AVAILABLE! New monthly state retail sales data were published as an experimental data product for the first time on September 30, 2020 Please visit here for the data, interactive
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Monthly Retail Trade

— Advance Monthly Retail Trade Report

Openi rtssales92- txl X
Notice of Revision: This report no longer contains the most up PENIng mrissalesze-presentxis 21 based on the

Retail Trade Survey and Service Annual Survey and the results You have chosen to open:

Statement Regarding COVID-19 Impact: The Census Bureau mrtssales92-present.xls mates in this rele;
For more information, see COVID-19 FAQs.

which is: Microsoft Excel 97-2003 Worksheet (756 KB)
The March 2021 Advance Monthly Sales for Retail Trade and F from: https://www.census.gov e as:

= Full Publication in Excel [66KB] | PDF [320KB]

« Time Series (Adjusted Sales Data/Seasonal Factors—19  What should Firefox do with this file?

#/] Time Series/Trend Charts: Create your own customizable @ ' I -
() Save File
— Month |y Retail Trade REpOI"t [ 1Do this automatically for files like this from now on.
Notice of Revision: Monthly retail sales, inventories, and inven he results of the ;
Survey and Service Annual Survey and the results of the 2017 B QK Cancel

Statement Regarding COVID-19 Impact: The Census Bureau commues omuomuor response anu uaE quanty ang mas gerermmmen maresmnates in this rele;
For more information, see COVID-19 FAQs.

« Retail and Food Services Sales: Excel (1992-present) [756KEB]

+ Retail Inventories and Inventories/Sales Ratios: Excel (1992-present) [472KB]

« Adjustment Factors for Seasonal and Other Variations of Monthly Estimates: Sales [8KB] | Inventories [3KB]
« Reliability of Monthly Estimates: Sales [13KB] | Inventories [3KB]

« Annual Revision of Monthly Retail and Food Services: Sales and Inventories—January 1992 through March 2021

#/] Time Series/Trend Charts: Create your own customizable time series.

NOW AVAILABLE! New monthly state retail sales data were published as an experimental data product for the first time on September 30, 2020. Please visit

viclgalizatinn and dorumentatinn
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Insert Page Layout  Formulas Data Review  View Help Power Pivot Q Tell me what you want to do
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Al - I Estimates of Monthly Retail and Food Services Sales by Kind of Business: 2021
A B , i , D , E , F , G , H , | ,
1 |Estimates of Monthly Retail and Food Services Sales by Kind of Business: 2021
2 | [Estimates are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, Service Annual Survey, and administrative records]
3
4 : NAICS Code Kind of Business
5 | Jan. 2021 Feb. 2021(p) CY CUM  PY CUM
6 | NOT ADJUSTED
T | Retail and food services sales, total 517,119 490,657 1,007,776 958,768
8 | Retail sales and food services excl motor vehicle and parts 412 864 387,813 800,677 767 573
9 | Retail sales and food services excl gasoline stations 479,905 454 373 934 278 882 109
10 | Retail sales and food services excl motor vehicle and parts and gasolir 375,650 351,529 727179 690,914
11 Retail sales, total 464,362 440,182 904,544 834,245
12 | Retail sales, total (excl. motor vehicle and parts dealers) 360,107 337,338 697,445 643,050
13 | GAFO(1) 102,333 95,130 197,463 192 101
14 441 Motor vehicle and parts dealers 104,255 102,844 207,099 191,195
15_' 4411,4412 Automobile and other motor vehicle dealers 96,537 95,324 191,861 176,418
16 | 4411 Automobile dealers 90,463 88 477 178,940 166,354
17 | 44111 New car dealers 79,954 77,192 157,146 146,434
18 | 44112 Used car dealers 10,509 11,285 21,794 19,920
19 | 4413 Automotive parts, acc., and fire stores 7,718 7,520 15,238 14777
20_' 442 443 Furniture, home furn, electronics, and appliance stores 17,773 16,294 34,067 32,708
21 | 442 Furniture and home furnishings stores 10,707 10,019 20,726 18,042
22 | 4421 Furniture stores 6,099 5,691 11,790 10,435
23 | 4422 Home furnishings stores (S) (S)
24 | 44221 Floor covering stores (S) (S)
25 | 442299 All other home furnishings stores (S) (S)
26 | 443 Electronics and appliance stores 7,066 6,275 13,341 13,766
27 | 443141 Household appliance stores 1,631 1,495 3,126 2,464
28 | 443142 Electronics stores 5,435 4,780 10,215 11,302
29 | 444 Building mat. and garden equip. and supplies dealers 31,229 29 581 60,810 53,203
30 | 4441 Building mat. and supplies dealers 27143 25613 52,756 46,734
31 | 44412 Paint and wallpaper stores 923 895 1,818 1,848
32 | 44413 Hardware stores 2,352 2,203 4 555 4013
33 | 445 Food and beverage stores 71,726 65,804 137,620 126,529
» 2021 | 2020 | 2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001

Y L y
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Al - I Estimates of Monthly Retail and Food Services Sales by Kind of Business: 2020
A B c D E F G H | J K L M N o

1 |Estimates of Month|y Retail and Food Services Sales by Kind of Business: 2020
2 |[Estimates are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, Service Annual Survey, and administrative records]

2
4 NAICS Code Kind of Business

5 Jan. 2020 Feb. 2020 Mar. 2020  Apr. 2020 May 2020 Jun. 2020 Jul 2020 Aug. 2020 Sep.2020 Oct 2020 Nov. 2020 Dec.2020 TOTAL
6 | NOTADJUSTED

7| Retail and food services sales, total 480,301 478,467 478,267 407,227 504,607 532,678 549,416 545,307 530,987 553,114 543,273 611,429 6,215,073
8 Retail sales and food services excl motor vehicle and parts 386,934 380,639 395,880 337,693 397 245 418,450 433,183 420,378 417,929 438,435 440,053 484,937 4,970,757
9 Retail sales and food services excl gasoline stations 440,805 441 504 444 006 380,417 472 562 496,364 510,540 506,577 493,756 514 953 508,879 574,794 5784957
10 | Retail sales and food services excl motor vehicle and parts and gasolin 347,238 343 676 361,619 310,883 365,200 382,136 394 307 390,649 380,698 400,274 405,659 458,302 4,540,641
11| Retail sales, total 418,734 415,511 430,527 377,210 462,286 481,205 484,905 488,949 476,247 495,722 482,362 569932 5,593,690
12 | Retail sales, total (excl. motor vehicle and parts dealers) 325,367 317,683 348,140 307,676 354,924 366,977 378,672 373,021 363,189 381,043 389,142 443,440 4349274
13 | GAFO(1) 94,549 97,552 95,501 68,637 91,042 102,574 106,664 109,556 104,834 111,528 117,962 144871 1,245270
14 441 Motor vehicle and parts dealers 93,367 97,828 82,387 69,534 107,362 114,228 116,233 115,928 113,058 114,679 103,220 116,492 1,244 316
15_’ 4411,4412 Automobile and other motor vehicle dealers 85,832 90,586 74,904 62,554 98,862 104,941 107,082 106,956 104,451 105,948 95,304 108612 1,146,022
16 4411 Automobile dealers 81,214 85,140 68,937 56,635 88,480 93,559 97,104 98,206 96,980 98,478 89,223 101,956 1,055912
17 | 44111 New car dealers 72,074 74,360 59,487 50,131 77773 81,593 84,691 86,015 85,909 87,522 79,269 92,388 931,212
18 | 44112 Used car dealers 9,140 10,780 9,450 6,504 10,707 11,966 12,413 12,191 11,071 10,956 9,954 9,568 124,700
19 | 4413 Automotive parts, acc., and tire stores 7,535 7,242 7,483 6,980 8,510 9,287 9,151 8,972 8,607 8,731 7,916 7,880 98,294
20_’ 442 443 Furniture, home furn, electronics, and appliance stores 16,569 16,139 13,975 7,017 11,301 15,601 17,180 17,858 17,530 17,979 19,483 21,613 192,243
21| 442 Furniture and home furnishings stores 9,490 9,452 8,159 3,977 7,349 9,993 10,625 11,017 11,071 11,114 11,187 12,129 116,563
22 | 4421 Fumniture stores 5,148 5,287 4,499 2,004 4,259 5,730 5,957 5,847 6,112 6,053 5,894 6,153 62,943
23 | 4422 Home furnishings stores 4,342 4,165 3,660 1,973 3,090 4,263 4,668 5170 4,959 (S) (S) (S)
24 | 44221 Floor covering stores (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S)
25 | 442299 All other home furnishings stores 2,422 2211 1,625 403 1,276 2,102 2,440 2,647 2,506 (3) (3) (3)
26 | 443 Electronics and appliance stores 7,079 8,687 5,816 3,040 3,952 5,608 6,555 6,839 6,459 6,865 8,296 9,484 76,680
27 | 443141 Household appliance stores 1,230 1,234 1,283 1,128 1,441 1,681 1,731 1,747 1,665 1,722 1,705 1,763 18,330
28 | 443142 Electronics stores 5,849 5,453 4,533 1,912 251 3,927 4,824 5,092 4,794 5,143 6,591 7,721 58,350
29 | 444 Building mat. and garden equip. and supplies dealers 26,966 26,237 32,152 35916 42,422 42,092 39,430 36,664 36,930 37,582 34,662 34,524 425,577
30 4441 Building mat. and supplies dealers 23,708 23,025 27,984 30,023 35,986 36,397 34,870 32,612 32,647 33,018 30,633 30,123 371,027
31 44412 Paint and wallpaper stores 928 920 1,085 947 1,092 1,240 1,271 1,216 1,225 1,208 1,012 945 13,089
32 44413 Hardware stores 2,058 1,954 2,372 2,838 3,495 3,350 3,028 2,891 2,780 2,763 2,553 2,795 32,859
33 | 445 Food and beverage stores 64,567 61,962 80,990 71,064 76,438 71,799 75,085 72,353 68,741 71,957 71,879 77,260 865,095
34 4451 Grocery stores 58,722 55,870 73,901 64,383 68,436 63,973 66,892 64,500 62,100 64,017 63,920 67,027 773,741
35 | 44511 Supermarkets and other grocery (except convenience) stores 56,141 53,306 71,296 62,127 65,735 61,229 63,980 61,571 59,353 61,259 61,341 64,236 741,574
36 4453 Beer, wine, and liquor stores 4,188 4318 5,249 4,938 5,950 5,780 6,108 5,813 5,682 5,766 5,796 7,366 66,852
37 446 Health and personal care stores 28,987 27,756 30,888 25,724 26,251 28,279 29,573 28,918 29,462 30,830 28,575 33,670 348713

» ‘ 2021 2020 | 2019 | 2018 | 2017 ‘ 2016 | 2015 ‘ 2014 | 2013 | 2012 ‘ 2011 | 2010 ‘ 2009 | 2008 | 2007 | 2006 | 2005 ‘ 2004 | 2003 | 2002 | 2001 | 2000 ‘ 1999 | 1998 ‘ @ 4
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Monthly Retail Trade
—Advance Monthly Retail Trade Report

Openi rtsinv92- txd X
Notice of Revision: This report no longer contains the most up pening mrisinve-present.xis 21 based on the results of the 2(

Retall Trade Survey and Service Annual Survey and the results You have chosen to open:

Statement Regarding COVID-19 Impact: The Census Bureau mrtsinv92-present.xis mates in this release meet publice

For more information, see COVID-19 FAQs.
which is: Microsoft Excel 97-2003 Worksheet

The March 2021 Advance Monthly Sales for Retail Trade and F from: hitps://www.census.gov e as:
« Full Publication in Excel [86KB] | PDE [320KB]

« Time Series (Adjusted Sales Data/Seasonal Factors—19 What should Firefox do with this file?

#/ Time Series/Trend Charts: Create your own customizable =5 E T -
() Save File
- Monthly Retail Trade REpOI"t 1 Do this automatically for files like this from now on.
Notice of Revision: Monthly retail sales, inventories, and inven he results of the 2019 Annual Ref

Survey and Service Annual Survey and the results of the 2017 B Cancel

Statement Regarding COVID-19 Impact: The Census Bureau commuss wmomuor responseamauener guenty-anuas uesnmmeg nrenresmnates in this release meet publice
For more information, see COVID-19 FAQs.

+ Retall and Food Services Sales: Excel (1992-present) [756KB]

+ Retall Inventories and Inventories/Sales Ratios: Excel (1992-present) [472KB]

+ Adjustment Factors for Seasonal and Other Varations of Monthly Estimates: Sales [6KB] | Inventories [3KB]

= Reliability of Monthly Estimates: Sales [13KB] | Inventories [3KB]

+ Annual Revision of Monthly Retail and Food Services: Sales and Inventories—January 1992 through March 2021

#{] Time Series/Trend Charts: Create your own customizable time series.

NOW AVAILABLE! New monthly state retail sales data were published as an experimental data product for the first time on September 30, 2020. Please visit here for the dat:
visualization, and documentation.

— Latest Quarterly E-Commerce Report
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Estimates oflEnd-of-Month Retail Inventories and Inventorlies!SaIes Ratios by Kind of Business: 2021

_'[Eslimates are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, and administrative records]

NAICS Code Kind of Business
Jan. 2021 Feb. 2021(p)

NOT ADJUSTED
| Retail Inventories, total 613,040 617,450
| 44,45 excl. 441 Total excluding motor vehicle and parts dealers 419 675 428 877
441 Motor vehicle and parts dealers 193,365 188,573
442 443 Furniture, home furn, electronics, and appliance stores 25,584 26,091
444 Building materials, garden equip. and supplies dealers 60,109 64,480
445 Food and beverage stores 52,573 52,089
448 Clothing and clothing access. stores 46,147 47 436
452 General merchandise stores 78,999 80,571
4521 Department stores 18,699 19,109
ADJUSTED(1)
| Retail Inventories, total 621,547 621,577
44 45 excl. 441 Total excluding motor vehicle and parts dealers 428 824 434 336
441 Motor vehicle and parts dealers 192,723 187 241
442 443 Furniture, home furn, electronics, and appliance stores 26,106 26,954
444 Building materials, garden equip. and supplies dealers 62,032 63,715
445 Food and beverage stores 52,675 52,978
448 Clothing and clothing access. stores 48,321 47 964
452 General merchandise stores 82,702 83,221
4521 Department stores 20,020 19,988
INVENTORIES/SALES, RATIOS NOT ADJUSTED
Retail Trade, total 1.32 1.40
| 44,45 excl. 441 Total excluding motor vehicle and parts dealers 1.17 1.27
441 Motor vehicle and parts dealers 1.85 1.83
442 443 Furniture, home furn, electronics, and appliance stores 1.44 1.60
444 Building materials, garden equip. and supplies dealers 1.92 218
445 Food and beverage stores 073 0.79
448 Clothing and clothing access. stores 293 2 .86

» 2021 | 2020 | 2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 |
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Al - I Estimates of End-of-Month Retail Inventories and Inventories/Sales Ratios by Kind of Business: 2020
A B T D E F G H | J K L M N
1 |Estimates oflEnd-of-Month Retail Inventories and Inventories/Sales Ratios by Kind of Business: 2020
2 _'[Estimales are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, and administrative records]
3
4 | NAICS Code Kind of Business
5 | Jan. 2020 Feb. 2020 Mar. 2020 Apr. 2020 May 2020 Jun. 2020 Jul. 2020 Aug. 2020 Sep. 2020 Oct. 2020 Nov. 2020 Dec. 2020
6 | NOT ADJUSTED
7| Retail Inventories, fotal 652,807 652,801 662952 638563 589,281 571,861 572642 578323 603,914 633606 639528 614,176
8 | 44,45 excl. 441 Total excluding motor vehicle and parts dealers 417371 418,612 417,907 412,303 400,143 395,990 396,962 402,979 421,863 444720 445806 419,978
9 | 441 Motor vehicle and parts dealers 235436 234,189 245045 226,260 189,138 175871 175680 175344 182,051 188,886 193,722 194,198
10_' 442 443 Furniture, home furn, electronics, and appliance stores 26,683 26,002 25,913 25,094 23,722 23,074 22,990 23,626 24,787 27,541 28,408 25,485
11 | 444 Building materials, garden equip. and supplies dealers 55,321 57,707 59,561 58,198 55,483 54,263 54,174 54,850 56,446 59,120 58,400 58,439
12 | 445 Food and beverage stores 52,010 50,825 48,168 49,578 49,800 50,558 50,488 50,979 52,258 54,094 55,150 54,221
13 | 448 Clothing and clothing access. stores 51,261 53,037 54,941 53,200 51,051 48,659 48 097 47 975 49 297 51,451 51,193 45377
14 | 452 General merchandise stores 78,180 78,441 77,579 75,340 72,340 70,749 71,918 74,971 82,620 91,223 90,552 80,338
15 | 4521 Department stores 20,789 21,078 21,588 20,493 19,447 17,943 17,814 18,551 21,139 24,086 23,464 18,339
16 | ADJUSTED(1)
17 | Retail Inventories, fotal 657,485 655,065 662,232 636,067 597,501 579,905 584548 590,490 600,447 608412 614,004 620,612
18 | 44,45 excl. 441 Total excluding motor vehicle and parts dealers 425337 424167 420,379 415471 408,047 404,105 405582 409,100 414,661 419,987 421271 427,488
19 | 441 Motor vehicle and parts dealers 232,148 230,808 241,853 220,596 189,454 175,800 178966 181,390 185,786 188,425 192,733 193,124
20_' 442 443 Furniture, home furn, electronics, and appliance stores 27,228 26,862 26,881 25,817 24 405 23,617 23,531 24,059 24,580 25,501 25,364 25,511
rall 444 Building materials, garden equip. and supplies dealers 57,091 57,023 56,779 55,112 53,607 54,101 54,999 55,742 56,901 59,357 60,206 61,515
22 | 445 Food and beverage stores 52,048 51,668 48,742 50,200 50,297 51,012 51,467 51,858 52,433 52 577 52,660 53,000
23 | 448 Clothing and clothing access. stores 53,676 53,681 54,941 53,955 52,253 49754 48,730 47,975 4T 447 47 817 47 844 48,171
24 | 452 General merchandise stores 81,133 80,822 79,198 76,721 75,318 73,870 74,671 76,666 78,685 81,100 81,855 83,416
25 | 4521 Department stores 22,210 22,048 22,006 20,869 20,278 19,149 18,951 19,445 19,682 19,955 20,193 20,087
26 | INVENTORIES/SALES, RATIOS NOT ADJUSTED
27 | Retail Trade, total 1.56 1.57 1.54 1.69 1.27 1.19 1.16 1.18 1.27 1.28 1.30 1.10
28 | 44,45 excl. 441 Total excluding motor vehicle and parts dealers 128 132 120 134 113 1.08 1.05 1.08 116 117 115 095
29 | 441 Motor vehicle and parts dealers 252 2.39 297 3.25 1.76 1.54 1.51 1.51 1.61 1.65 1.88 1.67
307' 442 443 Furniture, home furn, electronics, and appliance stores 1.61 1.61 1.85 3.58 210 1.48 1.34 1.32 1.41 1.53 1.46 1.18
31 | 444 Building materials, garden equip. and supplies dealers 2.05 220 1.85 1.62 1.31 1.29 1.37 1.50 1.53 1.57 1.68 1.69
32 | 445 Food and beverage stores 0.81 0.82 0.59 0.70 0.65 0.70 0.67 0.70 0.75 0.75 0.77 0.70
33 448 Clothing and clothing access. stores 3.04 2.76 5.01 19.39 5.81 2.96 2.7 2.53 2.62 256 2.40 1.41

» | 2021 | 2020 [ 2079 | 2018 | 2017 | 2016 | 2015 | 2074 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 | 1998
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Business Formation Statistics
Total U.S. Business Applications were 487,939 in April 2021, up 8.9% from March 2021.

CurmntPressRe\eage-E IE m ﬁ @

Monthly Wholesale Trade
March 2021 sales of merchant wholesalers were $567.9 billion, up 4.6 percent (+/- 0.7 percent) from last month. End-of-
month inventories were $693.6 billion, up 1.3 percent (+/- 0.4 percent) from last month.

R — -~
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Manufacturers' Shipments, Inventories, and Orders
New orders for manufactured goods in March increased $5.8 billion or 1.1 percent to $512.9 billion.

CurmntPressRe\eage-E IE m ﬁ @

U.S. International Trade in Goods and Services
The nation's international trade deficit in goods and services increased to $74.4 billion in March from $70.5 billion in
February (revised), as imports increased more than exports.
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Construction Spending
Total construction activity for March 2021 ($1,513.1 billion) was 0.2 percent (+/-0.8 percent)* above the revised February
2021 (§1,509.9 billion).

CurrentPressReIeaserE E m ﬁ @

Advance U.S. International Trade in Goods
The advance international trade deficit in goods increased to $90.6 billion in March from $87.1 billion in February as
imports increased more than exports.
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Advance Monthly Retail Inventories
March 2021 end-of-month inventories were $613.2 billion, down 1.4 percent (+/- 0.2%)* from last month.

CurreanressReIeaserE E m ﬁ @

Advance Monthly Wholesale Inventories
March end-of-month inventories were $693.4 billion, up 1.4 percent (+/- 0.4 percent) from last month.
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Rental Vacancy Rate

The rental vacancy rate in the first quarter 2021, 6.8 percent, was not statistically different from the rate in the first quarter
2020. The rental vacancy rate in the South was lower than the first quarter 2020 rate. The rental vacancy rates in the
Northeast and West were higher than the first quarter 2020 rates. The rental vacancy rate in the Midwest was not
statistically different from the first quarter 2020 rate.
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i

Homeownership Rate

The homeownership rate in the first quarter 2021, 65.6 percent, was not statistically different from the rate in the first
quarter 2020. The homeownership rate in the Midwest was higher than the first quarter 2020 rate. The homeownership
rates in the Northeast, South, and West were not statistically different from the first quarter 2020 rate.
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Advance Report on Durable Goods Manufacturers’ Shipments, Inventories, and Orders
New orders for manufactured durable goeds in March increased $1.4 billion or 0.5 percent to $256.3 billion.
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New Residential Sales
Sales of new single-family houses in March 2021 were at a seasonally adjusted annual rate of 1,021,000. This is 20.7 percent (+/- 23.7%)* above the revised February 2021 estimate of 846,000.

Current Fress Release

New Residential Construction
Privately-owned housing starts in March 2021 were at a seasonally adjusted annual rate of 1,739,000. This is 19.4 percent {+/- 13.7%) above the revised February 2021 estimate of 1,457,000.
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Current Press Release

Manufacturing and Trade Inventories and Sales
U.S. total business end-of-month inventories for February 2021 were $2,010.8 billion, up 0.5 percent (+/- 0.1 percent) from last month. U.S. fotal business sales were 51,549.6 billion, down 1.9
percent (+/- 0.3 percent) from last month.
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Advance Monthly Sales for Retail and Food Services
U.S. retail and food services sales for March 2021 were $619.1 billion, an increase of 9.8 percent (+/-0.5%) from the previous month.
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Current Fress Release

Current Fress Release

Quarterly Financial Report - Retail Trade
Seasonally adjusted after-tax profits for retail corporations with assets of $50 million and over were $34.2 billion for the fourth quarter 2020 (the 3 months ending January 31, 2021), down $8.7
(+/- 0.3) billion from third quarter 2020 (the 3 months ending October 31, 2020).
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Quarterly Financial Report - Manufacturing, Mining, Wholesale Trade, and Selected Service Industries
Manufacturing corporations’ seasonally adjusted after-tax profits were $144.1 billion for the fourth quarter of 2020, down $6.3 (+/- 1.3) billion frem third quarter of 2020.
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Current Press Release

Current Fress Release -

Quarterly Services Survey
The estimate of U.S. selected services total revenue for the fourth quarter of 2020, adjusted for seasonal variation but not for price changes, was $4,106.5 billion, an increase of 4.6 percent (+/-
0.4 percent) from the third quarter of 2020 and down 0.6 percent (+/- 0.4 percent) from the fourth quarter of 2019,
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Accessing Data—Industrial Production
Federal Reserve Bank of St. Louls
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26 | o07/o1/1920 5.5 11¥0| 11/01/2015 106.6
27 | 08/01/1920 5.5 1171| 12/01/2015 105.9
28 | 09/01/1920 5.3 1172| 01/01/2016 106.8
29 | 10/01/1920 5.1 fa Eirc O O
= |
W IEE}
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Create Graph Industrial Production Index
Federal Reserve Bank of St. Louis
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Build Graph Industrial Production Index
Federal Reserve Bank of St. Louis (continued)

A B C D E F G H J K L M
1 |INDPRO
2 |lin Index 2012=100
3 M Monthly
4 01/01/1999 1919-01-01 to 2019-02-01
5 |Industrial Production Index
6 |Board of Governors of the Federal Reserve System (US)
7 |date value 3moavg 12moavg 3TTM 12TTM
34| 03/01/2001 93.7 W 94.07 W 95.14 0.9957 1.0257 Industrial Production Index - 3 and 12 Month Averages
35| 04/01/2001 93.4 93.70 94.97 0.9873 1.0195 LET
36| 05/01/2001 920 9335 9474  0.9794  1.0132
37| 06/01/2001 023 92.88° 9445  0.9714  1.0060 1100 -
38| 07/01/2001 o1s’ 9233 9413 09652  0.9993 .
39| 08/01/2001 017, 91.93°  93.83  0.9622  0.9933 =
40 09/01/2001 o3’  91.60  93.47  0.9589  0.9861 | 1 1000 -
41| 10/01/2001 %00  91.31°  93.10 0.9565 0.9801 @ &
42| 11/01/2001 05’ 90.92°  92.69 09520 09741 | § ¥
43| 12/01/2001 0.5,  90.64 9230 0.9509  0.9691 oo
44| 01/01/2002 011 90.69 92.01  0.9542  0.9658
45| 02/01/2002 011 90.88°  91.77 0.9612  0.9637 85.0
46| 03/01/2002 o1s’ 91310 9161  0.9707  0.9629 s0.0
47 04/01/2002 92.2: 91.68: 91.50  0.9784  0.9635 2885588338858838333333285%3
48| 05/01/2002 926 92.18' 91.48 0.9875 0.9656 = 2832383323282 =2283283-=
49 []6{'[]1{'2[][]2 93.4 92 .73 91 .57 0.9984 0.9695 Source: Board of Governors of the Federal Reserve System (US)/FRED
Businesses )
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Industrial Production: Total Index
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Industrial Production: Total Index
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Sparklines
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P5 - I Sparklines

A | B | C | D | E | F | G | H ‘ | J | K | L | M | N | (0] P Q | R
1 |Estimates of Monthly Retail and Food Services Sales by Kind of Business: 2020
2 |[Estimates are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, Service Annual Survey, and administrative records]
3 -
4 1CS Code Kind of Business
5 Jan. 2020 Feb. 2020 Mar. 2020 Apr. 2020 May 2020 Jun. 2020 Jul. 2020 Aug. 2020 Sep. 2020 Oct. 2020 Nov. 2020 Dec. 2020 TOTAL |Sparklines_|
6 | NOT ADJUSTED
7| Retail and food services sales, to 480,301 478,467 478,267 407,227 504607 532678 549416 545307 530,987 553,114 543273 611,429 6,215,073
8 | Retail sales and food services ext 386,934 380,639 305,880 337,693 397245 418450 433183 429379 417,929 438435 440,053 494,937 4 970,757
9 | Retail sales and food services ext 440,605 441,504 444 006 380417 472562 496,364 510,540 506,577 493,756 514,953 508,879 574,794 5784957
10 | Retail sales and food services ext 347,238 343676 361,619 310,883 365,200 382136 394,307 390649 380,698 400274 405659 458,302 4 540,641
11 | Retail sales, total 418734 415511 430527 377,210 462286 481205 494905 488949 476247 495722 492362 559,932 5593590
12| Retail sales, total (excl. motor veh 325,367 317,683 348,140 307,676 354,924 366,977 378,672 373,021 363,189 381,043 389,142 443440 4,349 274
13 | GAFO(1) 94 549 97,552 95,501 68,637 91,042 102,574 106,664 109,556 104,834 111,528 117,962 144,871 1,245,270
14 441 Motor vehicle and parts dealers 93,367 97,828 82,387 69,534 107,362 114228 116,233 115928 113,058 114679 103,220 116,492 1,244 316
15_5411‘4412 Automobile and other motor vehic 85,832 90,586 74904 62,554 98,852 104941 107,082 106,956 104,451 105,948 95304 108,612 1,146,022
16 | 4411 Automobile dealers 81,214 85,140 68,937 56,635 88,480 93,559 97,104 98,206 96,980 98478 89223 101,956 1,055,912
17 | 44111 New car dealers 72,074 74360 59487 50,131 77,773 81,593 84,691 86,015 85,909 87,522 79,269 92,388 931,212
18 | 44112 Used car dealers 9140 10,780 9 450 6,504 10,707 11,966 12 413 12191 11,071 10,956 9954 9568 124700

4417 Autnmntive narte are  and tire < 7 575 7 249 7 47 A 0an a51n o 2a7 o 151 aar? aRNT a7 7 01R 7 AN 0A 204
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Sparklines (cont.)

A B C D E F G H J K L M N 0 P
1 |Estimates of Monthly Retail and Food Services Sales by Kind of Business: 2020
2 |[Estimates are shown in millions of dollars and are based on data from the Monthly Retail Trade Survey, Annual Retail Trade Survey, Service Annual Survey, and administrative records)
3
4 ICS Code Kind of Business
5 Jan. 2020 Feb. 2020 Mar. 2020 Apr. 2020 May 2020 Jun. 2020 Jul. 2020 Aug. 2020 Sep. 2020 Oct. 2020 Nov. 2020 Dec. 2020 TOTAL  Sparklines
6 NOT ADJUSTED
7 Retail and food services sales, toi 480,301 478,467 478267 407227 504607 532678 549416 545307 530,987 553,114 543273 611 ;429l6;215;0?3| _|
8 Retail sales and food services ext 386,934 380,639 395880 337,603 397,245 418450 433,183 429379 417929 438435 440053 494 937 4 970 757
9 Retail sales and food services ext 440,605 441504 444 006 380,417 472562 496364 510,540 508,577 Create Sparklines ? x
10 Retail sales and food services ext 347,238 343676 361,619 310,883 365,200 382,136 394,307 390,649 e —
11 Retail sales, total 418,734 415511 430,527 377,210 462286 481,205 494905 488,949
12 Retail sales, total (excl. motor ven 325367 317,683 348,140 307,676 354,924 366977 378672 373,021 Data Range: |C7:N7] t
13 GAFO(1) 94 549 97552 95501 68,637 91,042 102574 106,664 109,556
14 441 Motor vehicle and parts dealers 93,367 97,828 82,387 69534 107,362 114,228 116,233 115928 | Choose where you want the sparklines to be placed
15 5411;4412 Automobile and other motor vehic 85,832 90,586 74,904 62554 98852 104,941 107,082 106,956 Location Range: | $P$7 +
16 4411 Automobile dealers 81,214 85140 68,937 56,635 88480 93559 97,104 98,206
17 44111 New car dealers 72074 74360 59,487 50,131 77,773 81593 84691 86,015

Cancel

18 44112 Used car dealers 9,140 10,780 9,450 6,504 10,707 11,966 12,413 12,191
19 4413 Automotive parts, acc., and tire s 7,535 7,242 7,483 6,980 8,510 9,287 9,151 8,972 8,607 8,731 7,916 7,880 98,294
20 442 443 Furniture, home furn, electronics 16,569 16,139 13,975 7,017 11,301 15,601 17,180 17,856 17,530 17,979 19,483 21613 192243
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Sparklines (cont.)

C D) E F G H I J K L M N @) P
Jan. 2020 Feb. 2020 Mar. 2020 Apr. 2020 May 2020 Jun. 2020 Jul. 2020 Aug. 2020 Sep. 2020 Oct. 2020 Nov. 2020 Dec. 2020 TOTAL  Sparklines

386,934 380,639 395880 337,693 397,245 418450 433183 429379 417929 438435 440,053 494,937 4970757|—
440,605 441504 444006 380,417 472562 496,364 510,540 506,577 493756 514,953 508,879 574,794 5784957~
10 | 347,238 343,676 361,619 310,883 365200 382,136 394,307 390,649 380,698 400274 405659 458302 4,540,641~
11| 418,734 415511 430,527 377,210 462,286 481,205 494,905 488,949 476,247 495722 492362 559,932 5,593,590/~
12| 325,367 317,683 348,140 307,676 354,924 366,977 378,672 373,021 363,189 381,043 389,142 443,440 4349274/ —
13 94,549 97,552 95,501 68,637 91,042 102,574 106,664 109,556 104,834 111,528 117,962 144,871 1,245270|—
14 93,367 97,828 82387 69534 107,362 114228 116233 115928 113,058 114,679 103220 116492 1244316|~/
15 85832 90,586 74904 62,554 98852 104941 107,082 106,956 104451 105948 95304 108612 1,146,022~/
16 81214 85140 68937 56635 88480 93559 97,104 98206 96980 98478 89223 101,956 1,055912|~/
17 72,074 74360 59487 50,131 77,773 81593 84691 86,015 85909 87,522 79269 92388 931212~/
18 9,140 10,780 9,450 6,504 10,707 11,966 12413 12,191 11,071 10,956 9,954 9,568 124,700/ ~/
19 7,535 7,242 7,483 6,980 8,510 9,287 9,151 8,972 8,607 8,731 7,916 7,880 98294/ -
20 16,569 16,139 13,975 7,017 11,301 15,601 17,180 17,856 17,530 17,979 19,483 21613 192243/~
21 9,490 9,452 8,159 3,977 7,349 9,993 10,625 11,017 11,071 11,114 11187 12129 115563 >~
22 5,148 5,287 4,499 2,004 4,259 5,730 5,957 5,847 6,112 6,053 5,894 6,153 62,943\

A oA PR ~ A A4 AmTa LY N A~ PR - A=A ~re Ny r oS

5
6
7 | 480,301 478467 478267 407227 504607 532678 549416 545307 530,987 553,114 543273 611,429 6,215073|—
8
9
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SIMFIN — Public Companies 18K lines
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Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Agilent Technolc A
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa

EEEEE

45846
45846
45846
45846
45846
45846
45846
45846
45846
45846
45846
45846

367153
367153
367153
367153
367153

uUsD 2008
uUsD 2009
usD 2010
usD 2011
usD 2012
usD 2013
usD 2014
usD 2015
usD 2016
usD 2017
uUsD 2018
usD 2019
usD 2015
usD 2016
usD 2017
uUsD 2018
usD 2019

10/31/2008
10/31/2009
10/31/2010
10/31/2011
10/31/2012
10/31/2013

10/31/2014

10/31/2015
10/31/2016
10/31/2017
10/31/2018
10/31/2019
12/31/2015
12/31/2016
12/31/2017
12/31/2018
12/31/2019

12/19/2008
12/21/2000
12/20/2010
12/16/2011
12/20/2012
12/19/2013
12/22/2014
12/21/2015
12/20/2016
12/21/2017
12/20/2018
12/19/2019
3/2/2016
2/3/2017
2/26/2018
2/26/2019
2/21/2020
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12/20/2010
12/16/2011
12/20/2012
12/19/2013
12/22/2014
12/21/2015
12/20/2016
12/21/2017
12/20/2018
12/20/2018
12/20/2018
12/19/2019

3/15/2017

3/15/2017

2/26/2018

2/26/2019

2/21/2020

795000000
47000000
566000000

1071000000
1119000000

386000000
419000000
522000000
615000000
841000000
928000000
941000000
958000000
310000000

1514000000
2310000000

876000000



Key Financials & Ratios

ImproviNG PeopLE'S

Revenues (in million USD, TTM)

Gross Profit {in million USD, TTM)
Operating Incorme (in million USD, TTM)

MNet Profit (in million USD, TTM)

Cash and Cash Equivalents (in million USD, TTM)
Receivables {in million USD, TTM)
Total Current Assets (in million USD, TTM)

PP&E (in million USD, TTM)

Total Assets (in million USD, TTM)

Accounts Payable (in million USD, TTM)
Current Debt (in million USD, TTM)

Total Current Liahilities (in million USD, TTM)
Long-Term Debt (in million USD, TTM)

Total Liabilities (in million USD, TTM)

Total Equity (in million USD, TTM]}

Gross Margin (TTM])
Operating Margin (TTM)

MNet Profit Margin (TTM)
Return on Equity (TTM)
Return on Assets (TTM)

Basic EPS(TTM])

Diluted EPS (TTM)

Sales per Share (TTM)

Book Value per Share (TTM)
Price to Earnings Ratio (TTM)
Price to Sales Ratio (TTM)
Price to Book Value [TTM)
EV/5ales (TTM)

Book to Market Value (TTM)
Current Ratio (TTM)
Liabilities to Equity Ratio (TTM)
Debt to Assets Ratio (TTM)

1,697
243
-137
-212

236

380
1,589
192
609
930

90
1,350
239
14.3%
-8.1%
-12.5%
-88.6%
-13.3%
-5.09
-5.09
40.76
5.75
-.15
.02

14

41
7.23
90.7%
564.1%

44.0%
.’
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Carnival Cruise Lines

ImproviNG PeopLE'S
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CRUISE LINE USES BIG DATA TO
OPTIMIZE PRICES

« Carnival Cruises wanted to segment its customer base to better understand
its spending patterns. Carnival’s goals were to learn the following:

How to attract new customers

How to re-price tickets to fill more staterooms

Understanding customer’s spending habits on souvenirs, excursions, and
extras.

« The company used data scientists to analyze data, economic trends, and
social trends from past customers and vacationers in general.

* One objective was to match clients with the most appropriate cruise ship in
its fleet of 100 ships—nine brands from budget family to luxury cruises.
Differentiation of customers in terms of services and related price ranges could
be significant.

*  Kim Nash, “Carnival Strategy Chief Bets That Big Data Will Optimize Prices,” The C1O Report, The Wall Street
Journal, accessed March 21, 20106, http://blogs.wsj.com/cio/2015/04/30/ carnival-strategy-chief-bets-that-big-data-
will-optimize-prices/

Improving Peopie's
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CRUISE LINE USES BIG DATA TO
OPTIMIZE PRICES

« Overall profitability of the cruise is dependent on the entire cruise, the company must
be able to monitor and adjust strategies that can have a daily impact. Prices may not
change dynamically, but the daily results may alter strategies and promotions.

* The primary metric is available passenger cruise days (the number of days
customers are aboard ship.) According to the CEO, the total available days over the fleet
Is 80 million in a year. In simple terms, if every passenger spent $1 more per day during
his or her trip, Carnival would add $80 million in revenue over the course of one year.

 The data science team at Carnival works daily, analyzing data such as passenger
behavior, vacation trends, and questions from travel agents and queries from customers.
The analysis runs overnight and develops thousands of recommendations for changes to
ticket prices around the world. Carnival understands that analytics does not mean that
they are making the correct decision—only a better-informed decision. Management still
relies on their human experience in addition to analytics.

Kim Nash, “Carnival Strategy Chief Bets That Big Data Will Optimize Prices,” The CIO Report, The Wall Street Journal, accessed March 21, 2016,
http://blogs.wsj.com/cio/2015/04/30/ carnival-strategy-chief-bets-that-big-data-will-optimize-prices/

Improving Peopie's

Thorsten Consulting Group, Inc. © 2022 174



Carnival — Analyst, Bl
Job Description

Improving Peopie's

We are currently seeking an Analyst, Business Intelligence! The primary
responsibility of the Analyst, Business Intelligence is to (1) Provide data
analysis to drive business decisions aimed at meeting departmental and
organizational objectives. (2) Support the organization to make data-driven
business decisions (3) Collaborate with other team members to maintain,
develop, execute, and analyze targeted offers and database marketing
campaigns. (4) Generate insights and testing methodologies based on
consumer behavior and campaign performance. (5) Develop Business
Intelligence visualizations, dashboards and solutions to optimize and
automate daily, weekly and monthly delivery of reports. (6) Use state-of-
the-art technologies and advanced analytics to implement predictive models
and decision engines to drive email and web personalization and targeted
offers. (7) Collaborate with IT to design data sources that meet reporting
and analytical needs of business teams. As of April 27, 2022
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Essential Functions

Improving Peopie's

Data Analysis, Reports and Dashboards: Work with business teams to
review processes and develop data and reporting requirements. Develop
queries and analyze data sets. Develop dashboards, reports and prepare
presentations of analysis, insights, trends, metrics and results for
management and senior leadership. Support business users in developing
reports, tools and automation.

Database Marketing, Advanced Analytics and Automated Solutions:
Develop automated solutions to collect guest and transactional data from
diverse set of sources. Perform data visualization to explore trends and
relationships in data. Design, develop, automate, maintain and enhance
predictive models to prioritize guests for targeted offers and to personalize
emails and web experience. Develop code to generate lists of scored guests
for targeted offers, prioritized call lists and database marketing campaigns.
Analyze campaign response rates and adjust code for future campaigns.
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Minimum Qualifications

Improving Peopie's

A Bachelor's Degree in Information Systems, Computer Science, Business
Administration, Mathematics or Statistics.

2+ years of experience working in the Business Intelligence, Analytics and
Data Science area or equivalent coursework.

2+ years of developer experience with a Bl tool or equivalent coursework.

1+ years of experience with SQL and Databases or equivalent coursework.
Experience with SAS Discover, Tableau, SAS, SSRS, Enterprise Miner, R,
Python, Google Analytics, Hadoop is a plus.

Strong analytical and problem solving skills, written and verbal
communication skills. Ability to clearly understand business processes,
drivers and KPIs. Clear understanding of Bl and Data Warehousing
concepts. Clear understanding of dimensional data models and SQL,
systems integration and automation.
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Y& https://jobs.carnivalcorp.com > job > miami > manager-sr-data-and-analytics-business-intelligenc...

Business Intelligence - Working at CARNIVAL CRUISE LINE

Mar 25, 2022 - 8+ years of experience with data analytics and business intelligence, driving process
improvements, overseeing data mining and reporting activities, and managing projects and a team. ...
Carnival Cruise Line is the most popular cruise brand in North America and operates a fleet of ships
designed to foster exceptionally safe, fun and memorable ...

J hitps:/fwww.compeete.com : i » business-competitive-intelligence » about » org-company » carni...

Carnival Cruise Line Market Intelligence | Compeete | Business & Mar...

Carnival Cruise Line has made sizeable number of venture capital investments. Carnival Cruise Line's
primary area of focus is Computer Security, Travel, Ransomware, Data Breach, Airline & Footwear.
Carnival Cruise Line's primarily competes with Mastercard, Visa Inc, Square Inc, Jpmorgan Chase,
Paypal & Bank of America.

Y& https://jobs.carnivalcorp.com > job > santa-clarita » business-intelligence-architect > 8858 > 12511...

Business Intelligence Architect at CARNIVAL CRUISE LINE

May 21, 2021 - Princess Cruises, Holland America Line, Seabourn and P&O Cruises Australia, united as
Holland America Group, offering world-renown vacations at sea to travelers around the globe, are
building a dynamic, unified organization to serve its highly experienced teams in both our corporate
offices and on board our ships.

M https//www linkedin.com » jobs » view > analyst-business-intelligence-at-carnival-cruise-line-304...

Carnival Cruise Line hiring Analyst, Business Intelligence in Miami ...

Carnival Cruise Line is the most popular cruise brand in North America and operates a fleet of ships
designed to foster exceptionally safe, fun and memorable vacation experiences at an outstanding ...

Thorsten Consulting Group, Inc. © 2022
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Senior Manager, Business Analytics
Holland Cruise Line - Job Description

Improving Peopie's
Lives anp TheR

)

We’re looking for an amazing business intelligence professional to fill this
role, which is based in our Seattle office. You’ll be responsible for
providing leadership, direction, and coordination to company and team
resources that supports Revenue, Sales, Data Science, Deployment
Planning, and Operations Support for both Holland America & Seabourn.
You will use your skills to conceive and develop new opportunities to
optimize revenue and enhance understanding and decision making within
our business. You will work closely with business end users to develop
business analytical tools and dashboards. In addition, you will liaison with
IT to develop and implement our Bl roadmap as we look to move our data
warehouse from Oracle to Snowflake to bring all of our data sources
together and have the horsepower with the right tools available to leverage
iIt. You will also be responsible for the timely and accurate operations of all
commercial and executive reporting in additional to interacting with
company leadership to provide Ad Hoc analysis and summaries as
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Responsibilities

« Design and create reports, ad-hoc, and dashboards that drive revenue
maximization using SQL to data model views & tables for company
Bl platforms and reporting.

« Perform deep data dives from multiple data sources; analyze data
and report opportunities and recommendations to management

* Provide leadership, direction, and coordination to company and
team resources in support of medium to small corporate I'T/Business
Initiatives.

« Lead architecture design and selection of IT solutions in support of
Business/Data Science as well as other projects as assigned,;
Supervise and drive IT development and data provisioning, guiding
Infrastructure and other supporting teams towards delivery

Improving Peopie's
Lives anp THER
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Responsibilities

Improving Peopie's

Responsible for requirements definition and functional application design,
including user stories, use cases, and business requirements documents and
translating requirements into IT projects.

Provide leadership, direction, and coordination to company and team resources in
support of medium to small corporate IT/Business initiatives.

Participates in IT design reviews and provides suggestions to improve usability,
adoption and customer value, Develop specs and design requirements for improving
existing data or adding new functionality to data warehouse.

Ensure timely operations and high-quality standards of all department reporting

Ability to communicate and translate information between technical and non-
technical audiences

Analyze existing customer needs and work with product owners and development
teams to implement high value features and solutions.

Provides leadership to IT/ Business team members.

Manages and prioritizes the IT backlog, JIRA SCRUM Process, and available
resources.
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Requirements

Master’s Degree in Computer Sciences, Data Science, Operations
Research, Engineering, Applied Mathematics, Applied Statistics or related
field

7 - 10 years practical experience working with both technical and non-
technical business users delivering analytical tools.

ORACLE, Snowflake, SQL, MySQL, Tableau, Power Bl, Power Pivot,
SSRS R, Python, or C++

Knowledge of managing complex databases or building financial models

Ability to communicate and translate information between technical and
non-technical audiences and confidently translate business problems into
model insights and enhancements

Preferred Relevant work experience supporting revenue management,
pricing automation systems, or user support functions for large software
company

Strong analytical capabilities with a high level of attention to detail
Creative and innovative detail focused problem-solver

- Thaorsten Consulting Group, Inc. © 2022 182
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Target and the Danger of Predictive
Analytics

Improving PeopiLe's

e Target was able to use Big Data on customer information and then use predictive analytics to
predict the likelihood of pregnancy. How had Target obtained information from customers without
spying on them and how do you take advantage of that information?

e Target hired Andrew Pole as a statistician in 2002. Pole had a Master’s Degree in Statistics and
another in Economics. Staff from Target’s marketing department approached Pole and asked him if
he could determine if a customer was expecting a baby. If this could be achieved, Target could market
to the 2 Duhigg, Charles. “How Companies Learn Your Secrets - The New York Times.” Accessed June 16, 2015.
www.nvtimes.com/2012/02/19 rnawazinc shoppim»habits.htrnl?pa<rcwantcd:all& +=0. customer prior to the birth and
hopetully garner a larger portion of “future spending” related to the baby needs.

*  What type of data does Target acquire on its customers? When the opportunity arises,
assigns each shopper a unique code—known internally as the guest ID number—that kg
everything purchased.

e The following are linked to the guest 1D:

Use of credit card
Use of a coupon
Completion of a survey

Mailed in a refund
Call to the customer help line

g

Opened an email
Visited Target website
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@ Target (cont.)

« The following additional demographic information is also linked to guest ID: Age, marital status,
children, address, driving time to store, your estimated salary, recent relocation history, your credit
cards, and websites you visit.

* In addition Target can buy additional data such as ethnicity, job history, the magazines you read,
bankruptcy history, marital (divorce) history, the year you bought (or lost) your house, your college,
online topics you patrticipate in, preferred coffee brands, type of paper towels, cereal or applesauce,
your political perspectives, reading habits, charitable giving, and the vehicles that you have.

« To appreciate the relationship between predictive analytics and buying habits, Drugghi highlighted
some foundational research conducted in the 1980s by a team of researchers led by UCLA professor,
Alan Andreasen. The research studied purchases such as soap, toothpaste, trash bags, and toilet
paper. Most shoppers paid little attention to how they bought these products. These were habitual
purchases and did not involve any complex decision-making.

* The researchers found that when some customers were going through a major life event like
graduation, a new job, moving, or the like, shopping habits became flexible and predictable. If the
habits were predictable, the retailers could capitalize on this knowledge. They also discovered that
newlyweds changed coffee brands. The purchase of a new house results in new breakfast cereal
choices and finally, divorce results in buying different brands of beer. Therefore, shopping habits

meonne Pesl/OM1d @ISO be expected to change for a mother expecting a child.
Lives ano THeR

BusINESSES
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@ Target (cont.)

e Target had traditional indicators of motherhood such as a baby-shower registry which
becarfle.a source of data for Pole. Pole’s colleagues noticed some 6f the following
correlations:

Women who had registered began purchasing larger quantities of unscented lotion at
the beginning of their second trimester.

During the first 20 weeks, pregnant women loaded up on supplements like calcium,
magnesium, and zinc.

Increased purchased quantities of scent-free soap, extra-big bags of cotton balls, hand
sanitizers, and washcloths are signals of an approaching delivery date.

Pole’s research identified about 25 products that, when analyzed together, enabled the
ability to assign each shopper a “pregnancy prediction” score. He could also estimate the
due date so Target could send coupons timed to very specific stages of her pregnancy.

Improving PeopiLe's
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@ Target (cont.)

Improving PeopiLe's

* Pole applied the "pregnancy prediction” score to every regular female shopper in Target’s national
database and created a list of tens of thousands of women who were most likely pregnant. These
shoppers could now be targeted for specific marketing programs.

»  Supposedly, about a year after the pregnancy-prediction model was created, an irate man walked
into a Minneapolis Target to see the manager. He was angry that his daughter received coupons that
an expectant mother would receive and wondered if the store was encouraging teenage pregnancy
(his daughter was still in high school.)

* The manager apologized and then called a few days later to apologize again. On the phone,
though, the father was somewhat abashed. “I had a talk with my daughter,” he said. “It turns out there
has been some activities in my house | haven’t been completely aware of. She’s due in August. | owe
you an apology.”

* Exercise: What is the implication of companies gathering data on customers, making predictive
analytics and then sending advertising material based on the marketing data?

* The Incredible Story of How Target Exposed A Teen Girl’s Pregnancy,
www.businessinsider.com/the-incredible-story-of-how-target-exposed-a-teen-
girls-pregnancy-2012- (accessed June 17, 2015).
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Amazon

« Every time a user searches for a specific product, this data
helps the platform to guess what else the user can have interest
In. This in turn allows Amazon to enhance their procedure of
convincing the consumer into purchasing it.

« Amazon also keeps track of what items were viewed, the
shipping address of the users and the reviews left by the user.

« Big Data enables the warehouse nearest to the user to be
chosen, reducing the shipping expenses considerably.

 Alexa— voice

Improving Peopie's
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Amazon (cont.)

Improving PeofE's
Lives anp THER
BusINESSES I

Behavioral analytics. It analyzes the purchasing patterns of the customers
from the previously purchased items, items in the shopping cart or on their
Wishlist, the products reviewed and rated by them, to most searched
products.

This information is then used to recommend additional products that other
customers purchased when buying those same items. For example, if a
customer adds a mobile phone to its shopping cart, mobile cases are
recommended for purchase.

One-Click ordering is a patented feature that is automatically enabled when
a person places its first order and enters a shipping address and a payment
method. If someone chooses One-Click ordering, he/she has 30 minutes to
decide on the purchase. After that, the product is automatically charged via
the added payment method and shipped to the added address.

Anticipatory Shipping Model
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Next Steps

SSSSSSS

Accountant Role morphing
Story is in the data

Download FRED and test it out
Download MS Bl and test it out
Assess your skills
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Reorienting accounting to a future-
looking role

SSSSSSSSS

Increase forecasting role

Seek out industry trends on a regular basis
Use historical data in novel ways

Become an invaluable asset to the decision-

making process >
Harness predictive analytics &
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Questions?
More Information?

Jim Lindell, President

Thorsten Consulting Group,
Inc.

[im@thorstenconsulting.com
414-403-5806
www.thorstenconsulting.com
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