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Creating Cutting Edge
Data Science at a
Traditional Corporation

Keys to success

Alignment
Route to success is counterintuitive
and required not only top notch Accelerating
technical skills, but expert level jastakes
business acumen .
Building

Capability
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TD Bank

Who we are

P
* The largest of the Big 5 banks in Canada and one of the ten largest in the US
* Founded in 1955
* Has over $1.8TN in assets

* Philosophy of trust prioritizes security and stability
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Isaac AsimovVv’'s Foundation

4 N

* Time series forecasts that
transcend eras

* Not just scenario modeling but
scenario manipulation

* High accuracy long and short timescale
of duration from short time period of
training data

- J
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Overview

Who we are @

Building models

@ o

Liquidity
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Enterprise Analytics

Who We Are

-

o

Transform-
Differentiate-Lead

Center of Excellence Team
dedicated to building the
best in data science
capability and delivering it
across the enterprise.

Priorities

Deliver on high value
targets with high
adoption rates.

Drive Value

. Adopt Enterprise

Platforms and
Processes

. Simplify and Optimize

4. Grow Our Talent
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Model Lifecycle

Problem Ideation

Data access and Procurement

Year 1
_ Feature Engineering and Model Development
Model Validation

Production Prep/Deployment

Year 2

Model Monitoring and Feedback
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Liquidity

The bank within the bank

,QTTT TTT?.

$500BN $5BN buffer
Total assets requiring Small buffer due to
forecasting expense of holding

excess cash
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90-day time horizon

Federal mandate



Stages of liquidity forecasting

A small piece of a much larger puzzle

Product Growth Stickiness

How much product volume will
be available for loans?

Which deposits can we rely on?

Bond Market

How many bonds do we have to
sell to cover the rest?

Scenario Modeling

Can the bank handle a run?
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What This Comes Out Of

TBSM Project: Improve liquidity forecast, make better funding decisions

/

\

Opportunity

* Liquidity needs
inferred from
business targets

* Biased & large errors

* Dependent on legacy
data tools (Vision)

-

Solution

* Data pipes for 70%+
of deposit & loan
products

* State of the art

models, accessible to
unskilled users

* “Perfect information”
valuation framework

il

Results
* Operationalized
univariate models

* Model 19% more
accurate than
business

* Near zero bias

* ~$12MM annual value

/

Next

* TBSM capability

* Add products
(personal loans,
credit cards)

* PoC multivariate
(+5MM annual value)
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Current State of the Art

Univariate Model beats business intuition
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Deposits Volumes: Actual vs Cumulative
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For Time Sequence Modeling, a
Performance Hierarchy Is Well Established

4 Y h 4 Y

v

A B

Baseline Explainable
Models Statistical Models
Simple models we use to Reputable, established, open Machine learning models with Deep learning models with
compare future models against box models one variable multiple variables
Ex. Linear Regression Ex. ARIMA/FBProphet Ex. XGBoost Ex. Neural Network
- AN y 4 AN
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Working Smarter

Doesn’t mean making less mistakes—means making more
mistakes quicker

-

A 4 4 4 N\
Class Structured Shallow Data Sliding Windows Stationarization
Pipeline P>>N chaotic transitions Fix data and prediction Complex and
So everyone can code length essential counterintuitive
simultaneously interplay

y N - - J
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Three Components
to predict: trend,
seasonality, and
correlation

-

Granger Causation
Lagging correlation to
determine which fields
should be included

Train-Test-Buffer-
Split

Data leakage is an ever
present challenge




Working Smarter, Part 2

They don’'t stop

4 4 4 N\
Autoencoders Autoregressors Rolling Solutions Validate and Monitor
Even though you don't Surprisingly important Necessary for A production level
understand them scenario modeling testing suite can
doesn’'t mean they solve a lot of
aren’'t necessar annoying questions

L Y L L ying q )

v

I
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Dilated Convnets
Great for seasonality

Architecture for
Regularization
Use everything

Iterate Architectures
With no roadmap all you
can do is keep trying
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Quarterly Rolling Projection

/
Net product growth (deposits minus loans) $B
$25
$15 +19% accuracy vs |~
+9% accuracy vs Univariate
$5
$(5)
18-Nov 19-Feb 19-May 19-Aug 19-Nov 20-Feb 20-May 20-Aug

-
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So what is going on?

/
Two events at play:
1. A one-tim I —_— e —
O e e pu Se $80,000,000,000 Actual Multivariate FBProphet
of money $70,000,000,000
$60,000,000,000
* Not predictable $50,000,000,000
$40,000,000,000
. $30,000,000,000
2. A change In economy $20,000,000,000
. . $10,000,000,000
* Predictable at least in part 5
$(10,000,000,000)
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Long term models show similar increase
In performance

/

$70,000,000,000

$60,000,000,000

$50,000,000,000

$40,000,000,000

$30,000,000,000

$20,000,000,000

$10,000,000,000

$-

$(10,000,000,000)
5/15/20198/23/201912/1/2019 3/10/2020 6/18/2020 9/26/2020 1/4/2021 4/14/20217/23/2021
= NET_LIQUIDITY_Actuals = seq2seq_wQuadAR = prophet

-

Rﬁ;#;’ézl 12-month simulation May restart. Preliminary results, representing early benchmark for future performance






MLOps

Functionalizing platforms to build capability

Prototyping
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MLOps

Functionalizing platforms to build capability

Model
Prototyping
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Summary

-

o

Alignment

Walk a mile in your
client’s shoes.

Accelerate Mistakes

Obstacles are not
barriers to the path,
they are the path.

Build Capability

Your team is the priority,
make their lives as easy
as possible.
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ank You

Matthew Wander

Lead Data Scientist




