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DATA ANALYTICS TRENDS
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DIGITAL TRANSFORMATION ACCELERATED BY THE PANDEMIC
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PATTERNS IN THE TIME SERIES DATA ARE THE NEW GOLD NUGGETS

! Ml Sensors

Not the data v " -

that you have

seen and are
used to

analyzing... ~° - \ People

Data Pipes
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TIME SERIES DATA AND ANALYTICS ARE GROWING FAST

10X

Faster growth
than traditional
business data

4.47B-44.478B

Human data

$45

Billion $16

Time Series Intelligence “ile
& Billion

Business
Intelligence

510 )¢

Machine data
.097B-4.47B

Business data

Source: Aureus Analytics Report Source: Maximize Market Research
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WHAT IS GRANULAR TIME SERIES DATA?

Granularity — This is the sampling rate, i.e.,
the rate at which measurements are taken.
Typically expressed as minutes, seconds,
milliseconds, nanoseconds.

Dimensionality — The descriptors and
metadata for the individual units of
analysis, i.e., the SKU within a particular
retail store, or sensor on a particular car
engine, etc.
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HOW IS THIS DIFFERENT FROM THE TIME SERIES DATA WE KNOW?

Highly dimensional time series data

i TRENDALYZE
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TIME SERIES DATA IN THE WORLD AROUND US

Vibrations
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DATA MONETIZATION
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CONTEMPORARY ECONOMICS FAVORS DATA MONETIZATION
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WHAT IS DATA MONETIZATION?

Using data and analytics
to create new data products
and business models
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WHAT DIGITAL ASSETS ARE USED TODAY?
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T ASSETS

CO I\I\I ECT B105 | How Shape-Based Intelligence Transforms Data Insights

5/11/2021

. N\
~ “0\'\@3‘—\0

CAPCO TRENDALYZE

© 2021 The Capital Markets Company. Capco Confidential. All rights r

13



WHAT DATA PRODUCTS ARE USED TODAY?

Target the right leads at your accounts

ETELIX

T e me  JustforKids «+  Genres » % Suggestions For You
_: . e 3 P s Picks for You
. e €
Save in Sales Novigator Sove In Sakes Navigator

Within Salesforce, view
recommended leads and find
the entire buying committee

edfff saALES NAVIGATOR

Sleep Stages

30 Day Avg Benchmark

Ranges for men your age
B Monday [N Typical Range

l | Awake
| 15-33%
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HOW IS DATA USED TODAY TO OPTIMIZE COSTS?

Avoid the
consequences of

component or
Clean and restore system failure

components
before
performance
degrades

Replace worn
components
before they fail

Preventive
Maintenance
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WHAT TYPE OF DATA SUPPORTS MONETIZATION?

! ‘: ! > Prime
Processed opportunity

Raw Data Granular Data for data
Data monetization!

Data capture, Bl data, Detailed °

data streams analytic summaries temporal data

Asset with potential, Descriptive, diagnostic, Trend and pattern-
actionable value is TBD predictive value based actionable value

SUMMIT CAPGCOD TRENDALYZE

CO N\l ECT B105 | How Shape-Based Intelligence Transforms Data Insights 5/11/2021 © 2021 The Capital Markets Company. Capco Confidential. All rights r 16



WHAT ARE THESE OPPORTUNITIES FOR MONETIZATION?
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= Sensors and devices collect
the "heartbeats” of
everything

= Knowing the good and the

bad “heartbeats” is precious

= Monitoring “heartbeats” is
the key to saving or making
money
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THE OPPORTUNITIES FOR MONETIZATION EXIST IN EVERY INDUSTRY

Throttle valve shut 460ms J

» Engine diagnostics in fleet
Mmanagement sector

air rush in, and |

surging
l = New car mechanics are like

doctors knowing the
'MM "heartbeats” of the engine

\

= Each of these cycles produce

\ | _Smap open | Engine off Key on | distinct "heartbeats” used to

Cranking

Key on
Egnie off

detect faults
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SHAPE-BASED INTELLIGENCE
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WHAT IS SHAPE-BASED (MOTIF) INTELLIGENCE?

e

A single pattern/anomaly or Motifs are recurring patterns that
first discovery is not a motif could be mined and leveraged

DATA
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WHAT DO MOTIFS REALLY REPRESENT?

@ 58

p = L |J Devices talk in time-series data

G 23 a
‘ o g e Select | Motif | Clear
Motif = Search | Search
Search Search
‘ iiil :" ; .'.“ e q’
i .‘l A f Lﬂjﬁ%,"j ;

Search
Motifs

Words Y

Motifs are searchable patterns, which makes them monetizable
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MOTIFS ARE ALL AROUND US
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HYPE, MAGIC, AND MYTHS
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FUNDAMENTAL FLAWS IN MACHINE LEARNING
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Machines learn
on their own

Machines are

faster than humans

Machines are
very reliable in
recognizing patterns
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DIFFERENCES BETWEEN HUMAN AND MACHINE LEARNING

HOW DO HUMANS AND MACHINES
LEARN THE DIFFERENCES BETWEEN
THESE TWO SHAPES?

Human Learning: Machine Learning:
‘ s , " Recognize shape ® Requires thousands of
differences immediately picture to train the model
" | earn from a few = All pictures have to be
examples the labeled precisely by
differences humans
" |dentify known shapes ® Small shape differences
iInstantly confuse machines

DATA
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THE CHOICE OF AN Al SOLUTION DEPENDS ON FOUR MAIN FACTORS

Cost Time Resources Reliability

Speed limit 45

Racket
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WHAT YOU NEED TO KNOW ABOUT MACHINE LEARNING

A recent MIT Sloan survey found that only 10% of companies obtain significant

financial benefits and achieve ROI with Al, and these companies are not alone.

The way we train Al is _IMITm |
Harvard ] . echnolo
Business Small Data Can Play a Big Role in Al fyndagfgtatlsz ﬂ?w:d i Review 9y
e o Bl B Dt € Process us 0 bulld most of the machine-learning models we

Revi
ev ew F.‘. " u-.’T“ 2000

use today can't tellif they will work in the real world or not—and
that's aproblem.

& W g/ ,\? \f:ﬁ - V‘ < They trained 50 versions of an image
v, ¢« Vay - QO . recognition model on ImageNet, a dataset
(&) s - ' . ,
- w» Ja) Ay V‘ of images of everyday objects. The only
¥ AN .

difference between training runs were
= the random values assigned to the neural
network at the start. Yet despite all 50

& models scoring more or less the same in
> ¢ "V' o ' Q‘J v~‘ the training test—suggesting that they
'~ - - M > _ew were equally accurate—their

“0‘ - VO * performance varied wildly in the stress
S \...é b4 ‘, test.

Gartner’s research has found that 85% of ML projects fail. Worse yet, Gartner
predicts that this trend will continue through 2022 and beyond.
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THE RISK OF NOT DOING VS. DOING Al WRONG

Sure Profit:

Doing Al right
ensures
effectiveness and
competitiveness

Safe Trials:

Without
competitive
pressure, there is
time to do it right

DATA

SUMMIT
CONNECT

Risk of Not Doing It

Risk of Doing It Wrong
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Money Bleed:

Doing it wrong can
lead to failures,
litigation, and
other costly
mistakes

Money Waste:

Experiments lead
to dead ends and
only increase
future risks
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CASE STUDIES
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CASE STUDY 1: REMOTE CARDIO PATIENT MONITORING

Problem

50%

sudden
death
More than 50 percent of 17 million premature
sudden deaths in the deaths (under the age
world are caused by of 70) are due to non-
heart-related conditions communicable diseases

DATA
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CASE STUDY 1: REMOTE CARDIO PATIENT MONITORING (CONTINUED)

n the News

- Haun-BaXHUTe NaTu Ha Ok
u 'laca . bg m npenceaaTencrso

The patient was going to the airport

HOBUHU MHEHUA CMnoPT PEMTMOHAINHU CMPABOYHUK OXUBINEHUE

DoxTope kaxu | Cuna3saxusor | Kny6 100 |

140-rpamoBa MalUMHKa CNacu XXUBOTa Ha MbX MUHYTU Npeau aa ce
Ka4u Ha camorneTta
09.12.2017 10:59; AnHa Botukosa @ 15388; [ O |3 Croaenu G+

He received a call from the
remote diagnostic center

o
YCTPOMCTBOTO 3a TerlemeauUMHa

npaeu 1 aHanusupa

Kapavorpama B pearnHo BpeMe

ENEeKTPOHHO YCTPOVICTBO C rofleMnHa .
He was taken to hospital
0nacHo PUTLMHO HapyLLEHWE Npu

naumveHT Ha 61 1. 1 ro “npatu” B

BonHuua, AoKkaTo Tow Yakan

camorieTa cu Ha COUINCKOTO

NETHLLE B YETBBLPTBK, Hayun “24
yaca’.

“ToBa € OT/MYEH NPUMEp 3a MonauTe
OT TenemeguuuHarTa.

KOMYHMKaLUMOHHNAT MOAYN, KOWUTO Npuema npes GnyTyT Bpb3Ka

[AAHHWTE OT XONTEPa U U3NPaLYa CUrHana npes GSM mpexara, e ¢ MauveHTsT & =
pasmepuTe U hopmaTta Ha MOBUNeH TenedhoH U MOXe Aa Ce HOCU B ave ro I I l C e rtal I l ( at
AX0Ba. CamMo Ha Hali-BL3PACTHUTE NAUMEHTH Ce AaBa CieunaneH nonyunn kamepHa

KONaH, B KOWTO Aa o NOCTABAT, HO TOBA € NO-CKOPO 33 Aa He ro
3abpaenT HAkbae. CHUMKA: Mopaan CumeoHos Taxukapaus 3a

0Kono 3-4 MuHyTK ToBa e

SUMMIT CAPCO TRENDALYZE
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CASE STUDY 1: REMOTE CARDIO PATIENT MONITORING (CONTINUED)

4 Bxas s <P

A
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Source: Trendalyze, Inc.
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Cardio pathology detection

= Pathology motif (yellow) vs. normal heart beats
motifs (green)

» Asingle heartbeat contains 360 data points

* The pathology motif is detected within a single
heartbeat — it has only 180 points
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CASE STUDY 2: AUTOMATE BACK OFFICE PATTERNS FOR MONITORING

= TRENDALYZE EOS - eosbet v5 admin v1.518spini2 ) 8 1 ()
FILE HOM

INTER PL SERIES ANALYSIS  PERIOD ANALYSIS

OTIF. ACTIVE EXPLORER
21t = F)J 289
P I" ey h E G I_D P, %
Serol Resst  Zoom Sontw Line Split Sat Above  Below Outsde Betwesn  Limitz Select
Focus Limit(s) ine | Lne Lines Lnes Bounds Series

SSSSSSS
sssss

AL MONITORNG & LBRARY
ol -
BBR &% L oEx®x/x 4
Fom  To  Ckar | Pammeters My Al e Clasr Dewrlo 2
pant  gorts  Fiter Resuls  Filere

R

Selected Series (Hours)

Suspicious Patterns Detection

The proliferation of digital banking and crypto
assets have led to significant increase in the
amount and variety of financial crimes

The cost of monitoring and investigating these
crimes has skyrocketed, while clever methods
clog the system with false positives

A common ISO scam is The challenge is to pull
to pump the value of an the bad patterns from
asset using bots to within millions of
generate fake activities actively trading wallets

Like fingerprints, time series patterns reveal
price manipulation, AML, and other crimes

Source: Trendalyze, Inc.
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CASE STUDY 3: CONDITION BASED MAINTENANCE

7 O / Preventive Failure
O Detection

without modeling

The two key problems in implementing predictive modeling for Condition Based
Maintenance (CBM) are its cost and the accuracy of the results. Traditional machine
learning and statistical approaches require highly trained data scientists who are both
expensive and in short supply. For CBM, the data scientists need time to familiarize

themselves with all the nuances of the specific business cases and to understand them.
Hence, they have to discuss these with the subject matter experts (SMEs). Further-
more, all traditional approaches require long histories of equipment failures in order to
build accurate models. As a result, money, time and accuracy frequently deter the
implementation of CBM.
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CASE STUDY 3: CONDITION BASED MAINTENANCE (CONTINUED)

Just-in-time maintenance

Overview (20180602 14:07:26,000 - 20180602 14:18:49.000)

Engineers can select a normal operations motifs
or examples of single observations

Motif search allows to find all similar cases
. ‘Zi:fm"‘;**‘Nf‘wﬁ\;ﬁ:}?mW’WM o ol Iy ?w " Governed libraries of machine operation motifs
5 ZL:L*‘ il MM,MM'?MWWW i \M’ ‘i!' ‘M ‘ " ’,W | enable fast monitoring and CBM solutions
e | (kL '
‘MM \W%MWWMW *\‘M

Source: Trendalyze, Inc.
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Path to Macro Objectives:

«  Proactive monitoring to prevent outages

*  Quicker resolution of outages that already occurred

. Predictive maintenance to lower costs

MONITOR

MANAGE

MAINTAIN

CASE STUDY 4: SAMPLE SOLUTION OFFERING

Unified platform for all decisions:

Al and Big Data solution for better utilization and

data monetization in streamlining operations

MONETIZE

O

Process information
collected by millions of
sensors in real time to
maintain highly efficient

operations

Provide management
dashboards, KPIs and
reports to ensure
resource alignment and
goals attainment

Predictive maintenance
increases the life span
of assets and lowers
costs by just-in-time
equipment repair

Leverage Al, consump-
tion, market and customer
data to optimize pricing
and capitalize on newly
discovered opportunities

B105 | How Shape-Based Intelligence Transforms Data Insights
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What Producers Need:

Al-based solutions that are
integrated into “Operations and
Maintenance” programs, to
prevent power outages and
lower costs of equipment

repairs
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CASE STUDY 4: AIZENERGY SAMPLE SOLUTION OFFERING (CONTINUED)

Self-service loT analytics tools

Al identifies
patterns and
trends for
analysis

Search for

n n #..] patterns in real

time and get

o alerts
Wm 2348.65  wesee

Search engine for IoT and industrial data

Search for
complex
patterns in data
streams

Search for
correlated
patterns in
machine data
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CASE STUDY 4: AIZENERGY SAMPLE SOLUTION OFFERING (CONTINUED)

Real-time operational and environmental monitoring Business Intelligence and system monitoring

Operational Real-time Bl for
monitoring and power,
management of generation,
every single demand, and
component distribution

Real-time main
units monitoring
and control

Monitoring of
environmental
and geographic
conditions
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SHAPE-BASED INTELLIGENCE IS ABOUT CONTEXTUAL ADAPTATION

“‘Past DARPA* Al investments facilitated
the advancement of ‘first wave’ (rule
based) and ‘second wave’ (statistical oo e RN . o'
learning based) Al technologies. DARPA- [EEEEEETTRr—:
funded R&D enabled some of the first successes in Al, such
as expert systems and search, and more recently has
advanced machine learning algorithms and hardware.
DARPA is now interested in researching and developing "third e
wave" Al theory and applications that address the limitations O
of first and second wave technologies.” A | @

Deep Leamning Reintorcement learning

Bayesian networks

Machine Learning

Association rule leaming Genetic olqorithms

Sparse dictionary learning  Support vector machines

*Defense Advanced Research Projects Agency (DARPA) is the central research and
development organization for the US Department of Defense

SUMMIT CAPCO TRENDALYZE
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WHY SHAPE-BASED INTELLIGENCE TRANSFORMS DATA INSIGHTS

Contextual Adaptation:

Wave 1: “No learning
capabilities”

Wave 2: “Statistically

impressive, but individually

unreliable”

Wave 3: “Systems that
construct contextual

!

a you oy is holding
a baseball bat

explanatory models for classes

of real-world problems”

B105 | How Shape-Based Intelligence Transforms Data Insights

Wave 3 Platform’s Advantages:

Put the “human in the loop” to select
contextual patterns for specific problems

All patterns are completely explainable
and can be used for decision automation

Learn and monitor with just one example
or small data sets

Users can start monitoring applications
instantly without model training

Predictions are based on artificial logical
networks with transparent reasoning

CAPCO TRENDALYZE
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EVOLUTION OF AI-BASED DECISION SUPPORT SYSTEMS

o @

Al 1.0 Al 2.0 Al 3.0

Expert systems Machine learning Shape-based
and deep learning discovery

Expert crafted rules Statistical learning Shape-based learning

SUMMIT CAPCO TRENDALYZE
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QUESTIONS
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THANK YOU

Jeliaz Chtilianov Dr. Rado Kotorov

WWW.CapcCo.com

Company Management and IT consulting in financial services,

Telephone (630) 229-5246

insurance and energy sectors

m jeliaz.chtilianov@capco.com

https://www.linkedin.com/in/jeliaz/
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www.trendalyze.com

Shape-based Intelligence pioneer in several industries

rado.kotorov@trendalyze.com

(646) 761-6444

https://www.linkedin.com/in/radokotorov/
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