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Today’s Presenter

McKinsey, Bloomberg, Cisco & Dabizmo (NLP Startup) Founder

15+ years designing and implementing complex analytics
solutions for Fortune 100 companies

Patents in NLP spanning Conceptunary Ontology Design,
Language Pattern Recognition, and Conversion

Email: abhi@tigergraph.com
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Who is TigerGraph?
VENDOR
©) We provide i

o The only scalable graph database for the enterprise: 40-300x faster. e

Gartner
COOL

than competition ¢ o
o Foundational for Al and ML solutions . - ‘
o Designed for efficient concurrent OLTP and OLAP workloads e (6] g
o SQL-like query language (GSQL) accelerates development O
o Cloud Neutral: £) Google GCF /A Microsoft Azure, WS Q
Our customers include: ®

o The largest companies in financial, healthcare, telecoms, media,

utilities and innovative startups in cybersecurity, ecommerce and
finserv

Founded in 2012, HQ in Redwood City, California
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https://www.youtube.com/watch?v=DdlZ1bH9big

Advanced Analytics and Machine Learning on Connected Data

@ ANALYZE CONNECTED DATA

10-100X faster than current solutions
CONNECT ALLDATASETS
AND PIPELINES Distributed ot Jaguar Land Rover

Graph DB I][l

Friction-free scale up from GB to TB to a Supply chain planning accelerated
Petabyte with lowest cost of ownership w Advanced from 3 weeks to 45 minutes
UNITEDHEALTH GROUP* Analytics

B Chinavohi
) &) ChinaMobile
Customer 360 connecting 200+ ~

datasets and pipelines

TigerGraph

International

Fraud Detection - batch to

Fortune 50 Retailer real-time for 750 million calls/day

Iltem 360 for eCommerce across 100+
datasets

L)
axandr = arer
Identity graph connecting multiple
data pipelines ln'_Database. o o
Machine Learning INTUIT
Al-based Customer 360 for entity resolution,
recommendation engine, fraud detection

LEARN FROM CONNECTED DATA

Continuous graph-based feature generation and training

7 out of top 10 global banks
Real-time fraud detection and credit risk

& TigerGraph  ©2021 ALLRIGHTS RESERVED. | TIGERGRAPH.COM assessment



Fraud Detection: Business drivers behind Graph & ML

S30 billion loss to fraud transactions worldwide.
Only 1 in 5 blocked transactions are actually fraudulent (4 out of 5 are false positives)

$118 billion of blocked sales in the U.S. with 15% of cardholders experiencing blocked
sales, whereas the cost of real card fraud only amounts to $8-9 billion

40% of denied users are attempting to pay a greater than $250 transaction

High-income consumers (over $75,000 in income per year) are at a higher risk of false
positives at a rate of 22% experiencing at least one false positive in the last year

Younger consumers (<35 years old) tend to be misidentified more often than older
customers with 24% of young consumers experience at least one false positive

Graph



Semantics of the Use Case
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Learn more by reading this article: How the World's Largest Banks Use Graph Analytics to Fight Fraud

© 2020 TigerGraph. All Rights Reserved Sign up FREE for TigerGraph Cloud to use Theéstorter kit for fraud detection (payments) @ TigerGraph



https://www.rtinsights.com/how-the-worlds-largest-banks-use-advanced-graph-analytics-to-fight-fraud/

RDBMS Look-alike

' 7] Payment_Instrument v
id INT

& owner_uuid VARCHAR(45)

> payment_instrument_uuid VARCHAR(45)
> token_handle VARCHAR(45)

> token_type VARCHAR(45)

> card_issuing_country_iso2 VARCHAR(45)
> card_issuing_bank VARCHAR(45)
> card_bin VARCHAR(45)
> trust_score FLOAT

b =

] User v
id VARCHAR(45)

> signup_epoch DATETIME

> mobile VARCHAR(45)

> trust_score FLOAT

e i A e T L L S ST
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| Transaction v
! transaction_uuid INT
 reciever_uuid VARCHAR(45)
& client_uuid VARCHAR(45)
) usd_fare FLOAT
 requested_at DATETIME
>

"] Device_Token v

' id VARCHAR(45)

»is_banned TINYINT

> 0s_name VARCHAR(45)

> 0s_version VARCHAR(45)

> model VARCHAR(45)

> camier VARCHAR(45)

> is_rooted TINYINT

is_emulator TINYINT
device_name VARCHAR(45)

trust_score FLOAT

] User_to_Device v .2

id INT
| i<  user_id VARCHAR(45)

 device_id VARCHAR(45)

>




Connected Data is a “Graph” problem
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Learn more by reading this article: How the World's Largest Banks Use Graph Analytics to Fight Fraud

© 2020 TigerGraph. All Rights Reserved Sign up FREE for TigerGraph Cloud to use The8storter kit for fraud detection (payments) @ TigerGraph



https://www.rtinsights.com/how-the-worlds-largest-banks-use-advanced-graph-analytics-to-fight-fraud/
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/7 of the Top
10 Global
Banks Use

TigerGraph

Credit Card Fraud
Is applicant
connected to
potential
fraudsters?

Merchant Analytics:

Transaction
sequencing to
detect geolocation
proximity.

Impact Analysis
Communities or
Clusters
impacted by
the fraud rings

Credit Scoring
Real-time credit
scoring to help
recommend
offers best suited
to customer
profiles?

Trade
Surveillance: Are
employees
following the
rules?

Wealth
Management:
What Accounts,
HNI to target for
stocks or life
change events,




TigerGraph - Product Overview & Differentiators

A Native Parallel and Distributed Graph Database - Graph 3.0, MPP architecture
Scalability - Scale Up and Scale Out
Performance - Analytical and ML performance combined with Up/Insert Performance

1.

2,

3.

4. Enterprise Features - Delivery modes, High Availability, Security, APl Integration

5. GSQL - SQL-like, easy-to-learn, high performance query language that is Turing complete.
6.

Deep Link Analytics - traverse graph in parallel, filter and do graph computations, 12+ hops
in production

Graph Algorithms Library - open source on github, flexibility & rapid time to value

MultiGraph service for multi tenancy with RBAC permissioning
9. GraphStudio - Comprehensive visual SDK; from graph design to deployment

10. Advanced data compression technology - approximately 50%, better TCO

11. Machine learning feature generation - generate deep-link (multi-hop) graph features in
real-time for massive datasets for feeding ML solutions

12. ACID Compliant - can do both OLTP + OLAP on single platform, cost effective

© 2020 TigerGraph. All Rights Reserved @ Tige{Graph



Demo
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Graph As A Solution

Relational Database

Product

* Rigid schema
e High performance for fransactions
e Poor performance for deep analytics

Key-Value Database

KEY VALUE

Highly fluid schema/no schema
High performance for simple transactions
Poor performance deep analytics

Graph Database

Supplier

Location 1 = Delivery Location
Location 2 = Warehouse

Flexible schema

High performance for complex
fransactions

High performance for deep analytics

© 2020 TigerGraph. All Rights
Reserved
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Preventing Fraudulent Loans with

TigerGraph

R

Business Challenge

A leading U.S. bank needed to search across 20TB of data for
possible connections between credit card applications known to
be fraudulent and applications of unknown status - relational
databases and other graph providers were not up to the task, as
they were unable to deliver the speed and scale required.

Solution

®  Pairing graph technology with machine learning to identify
fraudulent activity at scale and intervene in real-time.

® |everaging deep analytics to find hidden connections
across 20TB+ of data.

Business Benefits

®  Able to score and prevent fraudulent loan applications on a
massive scale — minimum 30% uplift and $15M annual
incremental fraud avoidance. $1.5M through cost savings
on false positives.

% Tige(Graph © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION |

Tier 1 U.S. Bank

20TB

Card applications
data

6 weeks
PoC elapsed time

3 months
Time to build and fully deploy
platform to production

$16.5M
1t year ROI with 30%
uplift in fraud detection

CLV Impact > $100M



TigerGraph GSQL Graph Algorithm Libra

[ tigergraph / gsql-graph-al

rithms

<> Code Issues 3 Pull requests 0 Actions Projects 0 Wiki

ry

@unwatch~ 16 star 34  YFork 12

Security Insights

Call each algorithm as a GSQL query
or as a RESTful endpoint

Run the algorithms in-database (don't
export the data)

Option to update the graph with the
algorithm results

Able to modify/customize the
algorithms. Turing-complete
language. 14

Massively parallel processing to
handle big graphs

Branch: master v gsql-graph-algorithms / algorithms / templates /

Suxiaocai Merge pull request #10 from tigergraph/v1.2

[E) closeness_cent.gtmp

[E) conn_comp.gtmp

[£] cosine_nbor_ap.gtmp

[B) cycle_detection.gtmp

[ jaccard_nbor_ap.gtmp
[ jaccard_nbor_ss.gtmp

[E) knn_cosine_all.gtmp

[E) knn_cosine_cv.gtmp

[E) knn_cosine_ss.gtmp

[E) label_prop.gtmp

[E) louvain_parallel.gtmp

[E) mst.gtmp

[E) pageRank.gtmp

[£) pageRank_pers.gtmp

[E) pageRank_wt.gtmp

[E) scc.gtmp

[E) shortest_ss_any_wt.gtmp
[2) shortest_ss_no_wt.gtmp
[E) shortest_ss_pos_wt.gtmp
[E) tri_count.gtmp

[E) tri_count_fast.gtmp

[GF-1028]fix Closeness Centrality

fix typo

revise similarity algos, change topK logic
update names

[GF-1028]fix Closeness Centrality

revise similarity algos, change topK logic
generate examples

change names

generate examples

fixed all indentation and key words

fix louvain

fix typo

delete counter for iteration in pageRank
add weighted PR

Change Louvain

delete trim_end_iter

Added topK for similarity ATTR version. Revised names.
Added topK for similarity ATTR version. Revised names.
Added topK for similarity ATTR version. Revised names.
change VSET logic, delete path choice, fix indentation

change VSET logic, delete path choice, fix indentation

Create new file  Upload files  Find file  History

Latest commit 3bac27b on Sep 10, 2019

10 months ago
9 months ago
11 months ago
8 months ago
10 months ago
11 months ago
4 months ago
4 months ago
4 months ago
last year

6 months ago
9 months ago
last year

last year

11 months ago
5 months ago
last year

last year

last year

last year

last year

© 2020 TigerGraph. All Rights Reserved
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Detecting Fraud Rings with TigerGraph Tier 1 U.S. Bank

Business Challenge 10TB
A leading U.S. bank wanted a better way to detect and remove Card applications
fraudsters from their credit-card network. Prototypes had shown data
that a combination of advanced graph algorithms gave significant
gains — big-data tools and other graph technologies either couldn’t
scale to the full customer base or gave inconsistent results.
6 weeks
Solution PoC elapsed time
®  Implementing PageRank and Louvain [fraud] community
detection in an MPP native-parallel database.
3 months
® Leveraging deep analytics to find hidden connections across Time to build and fully deploy
20TB+ of data. platform to production
Business Benefits
u ®  Able to expose fraud rings, shut down connected cards, and +S;$5OM ) .
combat fraudulent activity on a massive scale -35% uplift 1 year ROI with 35%
and $50M incremental fraud avoidance. >$1.5 million through uplift in fraud detection

cost savings on false positives, infrastructure and TCO

CLV Impact > $200M

% Tigefcfaph © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION | 15



Enterprise View

Modelling Group

Statisticians, Domain Experts, Play/Rule books, e
Experts in Credit, Fraud Behaviour
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Operational Groups

Fraud Analyst, Compliance , Regulations,
Forecasting, Reporting, Visualizatoins

Core Technology Groups

Machine Learning, Data Science Groups,
Enterprise Architecture, Infrastructure

| W w

© 2020 TigerGraph. All Rights Reserved



Feature Extraction for ML/Al

Variable description Variables in use Variables
currently usable witha
h database

Total value of all transactions for merchant
Total number of frauds detected for merchant

Total value of all transactions for merchant
category

Total number of frauds detected for customer

Total number of transactions performed by
customer

Maximum value of one transaction for
merchant

Phone_number 1

TI
]
[T
bl -— |

Total number of frauds detected for merchant

e}
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category
Maximum value of one transaction for & ﬁ

merchant category

Email 1
Merchant category

Total number of transactions for merchant
category

Total amount of all transactions by this
customer

Credit Card

Maximum value of a transaction for customer

% TigerGraph © 2020. ALL RIGHTS RESERVED. | TIGERGRAPH.COM | 17



Examples | AML Connect to KYC & C360
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Get Started

TigerGraph
CLOUD

START FREE

Start in minutes, build in hours and deploy in days with
the industry’s first and only distributed graph database-as-a-service.

tigergraph.com/cloud/

Q@ﬂgerGrophDB G/hgergrcph G/TIQGFGFOIOhDB @/compony/TlgerGrcph
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https://www.tigergraph.com/cloud/

