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Objectives

To demonstrate the following:

/ That the interests of Banks, Insurers and Asset Managers are aligning via:
o New Regulations
o New Standards

/  That the future success of Risk Management depends on:
o the integration of &

o and the use of capabilities

>
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Introduction

Part 1: The Thesis

| Economic Theory - Big Drivers

/  Business Practices - Models - Crises - Climate - Data & Models
| Asset Re-Pricing - the “BIGGY”

Part 2: The Impact

| Vision - Problems - Adaptation

/' Risk Horizons - Markets - Valuations
| Carbon Curves - Models - Ratings
/

Risk Infrastructure - Data Beyond Carbon - Dominance of Cloud

Part 3: The Takeaway
/' New Regulations - Reporting impact
/' New Standards - Balance Sheet impact
/' New Valuations - Demand for Common Risk Models impact
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n ECONOMIC THEORY
by
Governments

2o

BUSINESS PRACTICES
by

Private Sector

e ASSET RE-PRICING
o)

Carbon Valuation
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1.1. The Current State F/RST DER/VAT/VE
“Keynesianism” and "Monetarism”

The modern era of economics from 1930 to 2020 has been dominated by two great economic theories:

(1) 1930s-1970s: Keynesianism - a fiscal-supply policy advocated by & associated largely with John
Maynard Keynes.

e ltis focused on a government managing the state’s spending to control economic activity.

e This is largely implemented by the Treasury to stimulate a rebound after economic decline to a level
where private markets will be able to function again with less government fiscal action.

(2) 1970s-2020s: Monetarism - a money-supply policy advocated by & associated largely with Milton
Friedman.

e ltis focused on a government managing the state’s money supply to control economic activity.

e This is largely implemented by the Central Bank using short term interest rates, including taking them
negative, and associated money supply mechanisms such as asset buying and selling programmes
and quantitative easing (the issuance of new money - often called “printing money”)



1.2. Economic Theory FIRST DER/VAT/VE
Logical Step is “De-Carbonism”

From Crisis to Crisis over 100 years
As a result of the most recent economic crises, induced first by the great financial crisis onset in 2008 and the most recent
COVID-19 pandemic onset in 2020, the economic toolboxes of “Keynesianism” (1930s-1970s, a fiscal-supply policy) and
“‘Monetarism” (1970s-2020s, a money-supply policy) have been stretched beyond all expectations. It is possible that they are
exhausted and the market is seeking a new way forward with a new economic toolbox based on managing a reduction in
carbon emissions.

Consider how one might frame the concept of “De-Carbonism”

(3) 2021-2050s: De-Carbonism - a combined spending and money supply policy that is
aligned with a decarbonisation policy advocated and associated with “someone as yet unknown [history will decide]’.

e Itis focused on a government managing the state’s spending and money supply to control the level of
carbon-based economic activity.

e This is largely implemented by a combination of three mechanisms.

o the Government by an incentive policy for a decarbonisation path (largely penalty/reward based on a form of “net
carbon taxation”);

o the by directing government fiscal policy towards lower carbon economic activities;
o the by pricing & incentivising banking capital to shift allocations to lower economic carbon activities.




1.3. The Modern Era’s Big Drivers FIRST DER/VAT/VE
Events & Responses

A Sample of Major Events

1.

2
3.
4
5

10.

11.

@
Temperature: rises » k

Oceanic: changes and coral decline
Ice: melting and sea levels
Air: quality and toxicity

Human Population: societal, conflict,
war, migration, famine, emergencies

Geophysical: landslides, subsidence,
glacier change

Hydrological: avalanches, floods

Climatological: heat wave, cold wave,
drought, wildfire

Meteorological: cyclones/tornadoes
and storms/wave surges

Biological: disease epidemics, insect
plagues, animal plagues

Pandemics: Ebola, SARS, COVID

A> X%

A X

Nooak~wd=

Response - phase 1 - 1990+

Academia - huge output

UNECCC (1992)

UN Agreements (multiple 1992+)

UN Global Compact (1999)

UN Paris Agreement (2015)

UN Sustainable Development Goals (2015+)
IPCC Report on +1.5 Degrees (2018)

Response - phase 2 - 2010+
1. TCED (2017)
2 NGFES (2017)
3.  Accounting Standards, e.g. SASB
4. IOSCO Climate Statement (2021)
5 SEC, |I0SCO, FSB plans (2021)

Response - phase 3 - 2020+
De-carbonisation business plans
Regulation: UK, EU

USA Executive Order (2021)
Vendor Solutions - huge output
Open Source - e.g. OS-Climate
Bank stress tests - BoE UK 2021
And much more to come ...

Nooakowb=


https://en.wikipedia.org/wiki/United_Nations_Framework_Convention_on_Climate_Change
https://en.wikipedia.org/wiki/United_Nations_Global_Compact
https://en.wikipedia.org/wiki/Paris_Agreement
https://en.wikipedia.org/wiki/United_Nations_Global_Compact
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_SPM_version_report_LR.pdf
https://www.fsb-tcfd.org/
https://en.wikipedia.org/wiki/Network_for_Greening_the_Financial_System
https://en.wikipedia.org/wiki/Sustainability_Accounting_Standards_Board
https://www.iosco.org/news/pdf/IOSCONEWS594.pdf
https://www.steptoe.com/en/news-publications/sec-iosco-fsb-announce-plans-to-tackle-climate-related-disclosures-in-public-filings.html
https://www.gov.uk/government/consultations/mandatory-climate-related-financial-disclosures-by-publicly-quoted-companies-large-private-companies-and-llps
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/corporate-disclosure-climate-related-information_en
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/05/20/executive-order-on-climate-related-financial-risk/
https://www.os-climate.org/
https://www.bankofengland.co.uk/climate-change

1.4. Business Risk by Basel
Evolution Through Crises
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Basel V

Towards
whole-business
footprint —— 2021+

Basel Accord Drives Change

The cycle so far of the final agreement on text
for the Basel Accord recommendations on
banking regulations:

- Basel I: 1988, minimum capital requirements
- Basel II: 2004, + laws & regulation

- Basel llI: 2009, + stress test, liquidity

- Basel IV: 2017, + enhancements, FRTB

- Basel V: the first focus is on Climate Risk as
part of the ESG Risk trend, all of which is part
of the all-encompassing Sustainability Risk
mega-trend.

... because it is all about ...

CAPITAL ADEQUACY



1.5. Business Risk by Basel FIRST DER/VAT/VE

Climate Risk is the Next Frontier
7~ N

Basel | & Il Basel lll & IV Basel V (Climate)
o el Towards .
small crisis-induced whole-business
1900 -1988  footprint ——> 2008 footprint —— 2020 footprint —— 2021+

Colossal increase in:

All types
Humans ° data storage o
: of Data
° Peak ° data computafion
\ . explodes
A ° data analysis
° model develgpment
/ / ° artificial intelfigence
— ° machine learging
In the beginning: Data U neural networks Alternative,
e  Humans dominate decisions surges Un-structured,
e Data sparse and basic Non-financial Data
° Financial data prevails
° Machines limited
Smart-humans
Structured, Smart-humans . .
. . remain for highly
Financial Data meet killed rol
. skilled roles
‘ Dominates (smmmm Smart-machines

Data
deficient




1.6. Business Practices FIRST DER/VAT/VE
Risk in Financial Services

It's all about making information “ "-a - but
Traditional Finance (TF) < Risk Models (TF = SF) > Sustainable Finance (SF)
D i ) o )
1500 ouble Entry Bookkeeping ] Maths : UN Framework Convention on 1990s
(1494), Venice, Luca Pacioli Q Valuations @ : Climate Change: GC & SDGs
a Sensitivities :
O MarketRisk Ad
1900s Government Accounts = Shortfall : ESG, TCFD Climate & TNFD 2020s
& the birth of GDP a Credit Risk : Nature, SASB Accounts
a Scenarios
* Ascent of TF data for firms, - >' . Starts with Carbon Curves @ | 2030
governments & products 0 Regulations : . Leader is the Bond Markets -
>100 years o BCBS239 B <10lyears
a SACCR
a MIFID Il
a LIBOR e 1
2020 Mature TF Data d FRTB : Mature SF Data 2050
Abundance, Computation Yy a Basel V (Climate) " Abundance, Computation




1.7. Business Risk by Basel FIRST DER/VAT/VE
Risk Becomes Ubiquitous Across Whole Business

Basel | & I Basel lll & IV Towards Basel V
= Through

small crisis-induced whole-business
1900 -1988  footprint ——> 2008 footprint ——> 2020 footprint —— 2021+

THE PAST THE PRESENT THE FUTURE
LoB Risk Touch Points Risk Touch Points Risk Touch Points
Basel 1988 to 2008 Basel 2009 to 2020 Basel 2021+ R i s k
RISK RISK RISK
TOUCH LoBO1 LoB 02 LoB 03 LoB 04 LoB oS TOUCH LoB 01 LoB 02 LoB O3 LoB o4 LoB0S TOUCH LoBO1 LoB 02 LoB O3 LoB 04 LoB 0S
POINTS POINTS POINTS
FO FO FO
Operations C Operations
s 5 s Dense
opers!lonn OPOIBIIOI'A! Op&!ﬂ(lm\l

Function &

B8O BO B0
Operanons Opoutlonl Opovatlone
Ubiquitous
Group RI Group Risk Group Risk q
Group Group Group I I
Tregeury | | | | | |  |vressu ry Treasury v v’
— pa—
Group Group Group V
Finance Finance Financs r— —
| {|Sk oup Group Group I I
complllm.e compllsnco Compll
LI ht Group qup Group
g Technology Technology Technology

G Gi G
Sparse Socunty Securty secry
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1.8. Integration of Vendors

Data & Mo@s

deddde
a4

’\A%/
Objective: to estimate the damage and
financial loss caused by a catastrophic
event, e.g. earthquake, hurricane, fire.

Examples of Vendors - a few dominate
RMS
AIR Worldwide

1

2

3 Corelogic

4. AON Catastrophe
5

6

7

JBA Flood Catastrophe
Oasis LMF - Open Source

... and many more

They

For all sorts of elements of data and model building:

Specialist Componentry

air, land and ocean, hazard and physical
government policies and regulation
Reporting tools

... and many more

<% =N\
&
Objective: to estimate the impact to
financial risk factors (such as credit

default) of climate change scenarios for
physical and policy assumptions.

Examples of Vendors - 25+

1. "2DII": 2 Dearees Investing
Initiative - PACTA

2. "CEIN": Battiston, Monasterolo
and Mandel - CLIMAFIN

3. "CAME": Cambridge
Econometrics -
E3ME-FTT-GENIE

4, "CISL": Cambridge Institute for
Sustainability Leadership -
ClimateWise

ENVISAGE - Open Source
OS-Climate - Open Source

N

... and many more

§1d

Objective: to estimate, using a scoring
system, the performance of a specific
company across a set of granular factors,
both quantitative and qualitative,
aggregated as a single score.

Examples of Vendors - 100+
1. Arabesque s-ray for ESG

Beyond Ratings

2

3 Bloomberg Sustainable Finance
4 ICE ESG

5 IHS Markit ESG

6. MSCI ESG Ratings
7

8

9

0

1

OWL ESG Analytics
Refinitiv ESG
S&P ESG

Sustainalytics
... and many more



https://www.rms.com/
https://www.air-worldwide.com/
https://www.corelogic.com/
https://www.aon.com/reinsurance/analytics-(1)/catastrophe_management.jsp
https://www.jbarisk.com/
https://oasislmf.org/
https://2degrees-investing.org/resource/pacta/
https://2degrees-investing.org/resource/pacta/
https://climafin.com/
https://climafin.com/
https://www.camecon.com/
https://www.camecon.com/
https://www.camecon.com/
https://www.cisl.cam.ac.uk/
https://www.cisl.cam.ac.uk/
https://www.cisl.cam.ac.uk/
https://openei.org/wiki/Environmental_Impact_and_Sustainability_Applied_General_Equilibrium_Model_(ENVISAGE)
https://www.os-climate.org/
https://www.arabesque.com/s-ray/products-and-services/
https://beyond-ratings.com/analytics/data-feeds/
https://www.bloomberg.com/professional/solution/sustainable-finance/
https://www.theice.com/data-services/esg-data
https://ihsmarkit.com/products/ESG-Solutions.html
https://www.msci.com/our-solutions/esg-investing/esg-ratings
http://owlanalytics.net/
https://www.refinitiv.com/en/financial-data/company-data/esg-data
https://www.spglobal.com/marketintelligence/en/campaigns/esg-analysis
https://www.sustainalytics.com/esg-data

1.9. Asset Re-pricing - Bond Markets FIRST DER/VATIVE
Dominate the Pricing of all Assets

/ These drive the pricing of all other assets because they provide the benchmarks from which everything else may be priced.

(Source: BIS) - the markets call them “The Whale”
/  As a proxy, the BIS estimates debt markets are circa $220 trillion in size
/  This is circa 1.8x the size of global equity markets, which are $120 trillion.
/ OTC Debt Derivative (IR + Credit) markets can be even bigger, around $475 trillion

/  The greatest transparency of debt data is in the wholesale trading activity of the government and credit bonds.
/ The repricing is done by adjusting the discount rate, which is a direct measure of the risk, so:

/  Higher discount rates reflect higher risk N\ ' 7/
/ Higher “Carbon Emissions” in the future reflect higher discount rates - O -
/  Higher discount rates mean lower bond prices / — \
Impact on Equity
/  Equity is what’s left over after covering debt payments
/ Higher risk debt eats up cash flow meaning less cash flow for the equity shareholders \

/  This means lower equity returns I I
/  This means lower equity prices


https://www.bis.org/statistics/about_derivatives_stats.htm?m=6%7C32

1.10. Asset Re-Pricing FIRST DER/VAT/VE
The Bond Market is the BIGGY

> Transition bonde ([ce of Proceeds, (JOP)

Issuance of Green

Green bonds (JOP) Bonds is a

m » Suctainability Bonde (VOP & Coupon Reset)

Y 42

small story

BIGGY

) g
V 4

Carbon Default Bonds
> Single Iesve

Perhaps Credit Default Swap Stripping out the carbon option

(CDS) of the future is: i i «
gives birth to a “Carbon
- gDi ex gafrbol:‘SPLUi Default Swap” market to be Defaulf Clause 'SDSL;a"ﬁeBof gar.bon
- Carbon Default Swap? . « ” ) efault Bonds is a
[Credit “ex” & “cum” Carbon] ielze) ageinel e ey > /Ma/t:/:/e Issuec Medium Story
X-Default Clause
All Tecues

2000 2010 2021 2022 > X-Default Clause 2050
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* 2.1. Vision - Problems - Adaptation

F/RST DER/VAT/VE

Vision of the Future

e TF & SF: eventually merge, but for the moment many clients treat them separately
e Risk Models: the bridge between TF & SF

/"

_J

Risk
Models

e Risk Data: transform to be “Economic Ready” for risk model consumption

TF

e  Model Evolution: existing models can adapt, new inventions will be rare events

SF

“‘Economic Ready” Data

Problems to Solve

° Information: the source data, data access/management, data lifecycle, and data cost

e Design: the business logical design and the sourcing, assembly and orchestration of core componentry

e Methodology: the transformation required to take source data and make it “economic ready” for model use

e Model: the development, integration and lifecycle management of quant-models

Risk Model Adaptation requires integration of the following (in order of declining maturity today):

1. Catastrophe risk 4. Carbon Curves
2. Physical risk 5. Carbon Models
3. Climate risk 6. Carbon Bond Re-pricing

7. ESG Data & Scores risk+ (beyond Carbon)
8. Carbon Offsets/Hedges risk+
9. Market & Credit risk+ ... and onwards



2.2. Impact

Risk Horizons

1-day <

to
1 year

Value-at-Risk
Catastrophe Risk

Short-term
insurance

Short-term
lending

Hedging

Seasonal
Events
“Occurring more
severely”

Rare Events
“Occurring more
frequently”

Models
“Historical
Data”

Carbon Offsets
“1-day
Plant a Tree”

Models
“Simulation
Data”

Carbon Offsets
“100-year
Forestry Mgt”

F/RST DER/VAT/VE

T

10 years
to
100 years

Long-dated
- Climate Risk

- Actuarial life
expectancy

- ALM

- Sovereign
Solvency

- Hedging




2.3. Impact

Sample for Capital Markets

F/RST DER/VAT/VE

A All touch points across the whole trade lifecycle in capital markets and other LoB:
A All asset classes, sub-asset classes, associated derivatives and structures ‘
A All disciplines, data, analysis, risk, controls, operations, reporting

Example of
Capital Markets

(W Ny Ny Ny Ny W

Sell-side
Buy-side
Exchanges
Clearers
Custodians

Service
providers

Communications

Research
/ RFQ

Risk
TCA

Algos/Backtests

IM/SIMM Risk
Mar'gm
Colla'l'er'al Settlement
jar /

Pre-trade F.O.

Trade-Execution F.O.

Post-trade M.O.

Post-trade B.O.

/ Risk

Compliance
CLM/KYC/AML

/Alloca'rlons

Rusk

Cancel/Amend Trade &

. Transaction
Fills :
Reporting

Ser'wcmg

Custody

Clearing
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2.4. Impact
Valuations - Bonds, Using Carbon Emissions

To measure carbon emission performance for re-pricing bonds, one needs per issuer:

° : Data source & Model for the Baseline Reference Carbon Curve - this anchors price input

o  Frequency of re-setting the Baseline

° : Data source & Model for the Realised Carbon Emissions - this backtests price input

o  Frequency of measuring the Realised

° : Mathematical method to translate the emissions into basis points to adjust the discount rate used to re-price
the bond

e This is called “translating carbon emissions into economic data” - extendible to ALL NEW DATA!

Hey Precto
Build Curves Ingest Data Build Models Re-Price

. E — Yield
& -m

X

2 . : -

° [ am

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 & —~—

Maturity

R




2.5. Impact

The Business Problem: DATA GAP

The Business Solution: the INTERNAL CARBON RATING MODEL

F/RST DER/VAT/VE

Reference Carbon Curve

—e—Treasury actives
USD Industrials AAA
USD Industrials A

+-USD Industrials BBB

Today, we do not have Issuer Reference Carbon Curves ,
For a long while, this problem may persist - /
Therefore, how do we design a “Proxy” until we have the curves D

12 Sy 7y 8y 9y 10y 15y 20y 25y 30y

10
8

6
4
2
0o

Map all bond issuers to a “Carbon Rating”, just like for Credit Ratings

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Anchor this using prevailing “Green Taxonomy” regulations and reporting standards
Refine and extend this to reflect the enterprise Internal Taxonomy Standard for Sustainable Finance
Calibrate the mapping using available market data and assign a “unitised carbon value” to each “point on a curve” 2

This creates a baseline Internal Carbon Rating Model to be used by all other models

(caveat: need TAXONOMY MAPPINGS - FD’s SFI Funding Award for SF OS-Taxonomy)

all internal modelling (valuation, sensitivities, stress scenarios, etc) and associated reporting \O
all debt instruments, not just bonds but also loans, mezzanine, subordinated, convertible, etc PAS AN
'

all external reporting, for all regulations, all standards and all third party needs

all independent model verification requirements, as required for all regulatory licenses



2.6. Impact

Internal Carbon Rating Model

Consider building it using the following components:

1. Compliance Taxonomy: for regulations and reporting standards
Instrument Taxonomy: for each bond ISSUE by each ISSUER

2
3. : specific issuer and proxy carbon data sources
4

F/RST DER/VAT/VE

Data Assembly: enterprise data integration, lineage and assembly - sits over the former 3x components

COMPLIANCE
Regulations & Standards

Taxonomy ?

1 J ‘

Instruments & Products

< 2_} LINE-OF-BUSINESS ‘ <3J

Carbon Data Sources ‘

Taxonomy ?

Calibration -@-

TOOLING & REPORTING
Analytics & Aggregation

Enterprise Data Assembly B




2.7. Impact

Like Credit Ratings, Deve

Moody's S&P  Fitch M g
Aaa AAA | AAA Prime
Aal AA+ | AA+ B
Aa2 | AA | AA High Grade Ratings
Investment | Aa3 AA- AA-
Grade A1 A+ A+
A2 A A Upper Medium Grade
A3 A- A-
Baal | BBB+ | BBB+
Baa2 | BBB | BBB Lower Medium Grade
Baa3 | BBB- | BBB-
Ba1 BB+ | BB+
Ba2 BB BB Non Investment Grade Speculative
Ba3 BB- | BB-
B1 B+ B+ .
B2 B B Highly Speculative Ratin g
Junk B3 B- B- - -
Ci Initial Rating at year-end (%) M |grat|°n
C{ Rating
Ci AAA AA A BEE BE B e Default
§ aaa | e 22 737 245 086 067 0.14 02
AA 2166 43.4 2583 656 199 068 0.20 0.04
{ A 276 2034 4419 294 742 197 028 0.10
BEB 030 280 2463 4254 2352 695 1.00 0.26
BB 0.08
B 0o = = 111 H L1
i | s Credit Risk Data per “Rating

Scesrce: KMV Ceeporation

{Granularity = All industries, Industry type,
Sub-industry type, specific Issuer}

Rating at time t=0
Probability of Rating in t=1 year
Probability of Rating in t=2 years

.., etc.

F/RST DER/VAT/VE

op Carbon Ratings

“S pot”

c1 Lowest Carbon Impact Description
Green Grade
c2 Description
Cc3 Description
c4 Description
c5 Description
Non-Green Grade = e
5 13 ”
c7 Deserintion Fwd
Carbon Rating Migration Matrix
t=x C1 Cc2 C3 C4 C5 C6 Cc7 C8 Cc9 C10
c1 88.0 66.0 51.0 31.0 14.0 1.0 7.0 3.0 2.0 1.0
Cc2 79.2 59.4 459 279 12.6 99 6.3 27 18 09
C3 713 535 413 251 13 8.9 57 24 16 0.8
C4 64.2 481 372 226 10.2 8.0 51 22 1.5 07
C5 51.7 433 335 203 92 72 46 20 13 07 « ”
Cc6 52.0 39.0 301 183 83 6.5 4.1 18 12 06
Cc7 46.8 35.1 271 16.5 74 58 37 16 1.1 0.5 Depth
cs8 421
o | %3 Carbon Risk Data per “Rating”
{Granularity = All industries, Industry type,
Rat'“g_ Sub-industry type, specific Issuer}
Granularity Rati tti t=0
& Horizon ¢ aling at ume 1=
e Probability of Rating in t=1 year
e Probability of Rating in t=2 years
° .., etc.




2 8 ImpaCt F/IRST DER/VAT/VE

From Data, Models & Curves to Infrastructure

Consider building it using the following components:

1.

2
3.
4

Spot Carbon Rating Curve: derived using Internal Carbon Rating Model
Forward Carbon Rating Curves: derived using Internal Carbon Rating Migration Model
Mathematical method: translate carbon rating curves into a basis point adjustment for the bond discount rate (+/-)

Apply to Existing Risk Infrastructure as follows

. This is why one needs partners
o Valuations S Market Dat o BCBS239
arket Data
o  Sensitivities A 8 Data Architecture o SACCR
Fintech
o  Value-at-Risk \ Quant Modelling o MiFIDII
o  Expected Shortfall ,,e o LIBOR
o Credit Risk o FRTB

o  Pre-canned Scenarios o  New Regulations

o  Bespoke Scenarios

o Basel V (Climate)



29 ImpaCt F/RST DER/VATI/VE
Data Requirements - Beyond Carbon ...

Data Problems

e Non-financial
. ©®
e  Unstructured *
ANt y)

e  Not economic-ready All New
e Sparse to the e Conflict: famine, human displacement/refugees
e Immature e Environmental degradation: pollution,
e Unreliable emergencies, industrial/transport accidents
e Not-granular e Health & Pandemic: Ebola, SARS, COVID
e Lack standards
Data Vendors ! &
e Fragmented market &
e Fragmented types e Geophysical: earthquake, landslide, tsunami, volcanic
e Lacking open source e Hydrological: avalanche, and flood
e Lacking consistency e Climatological: extreme temperature, drought and wildfire
e Diverse taxonomies e Meteorological: cyclone and storm/wave surge
e Opaque models e Biological: disease epidemic and insect/animal plague

e QA & vendor switching



2.10. Impact

F/RST DER/VAT/VE

N

Infrastructure & the Dominance of Cloud 11{0

Store
Compute

Themes

° Financial Risk data
Climate Risk data
ESG Risk data
Cloud strategy
Migration to cloud
Hybrid-cloud
Multi-cloud
Business continuity
Disaster recovery

(@©

Sourcing
Assessing

Themes

° Ingestion
Sampling
Model development
Testing
Human ideas
Machine ideas
artificial intelligence
machine learning
neural networks

Human+Machine

Performance

Themes

Regulation

Business transition
Automation
BIS/MIS/RegRep.
Human performance
Human to NLP
Machine to NLG
Human/Machine risk
promotion/demotion
Human performance
Machine performance
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Finally: Key Take-aways FIRST DERTVATIVE

New Regulations

Compliance Taxonomy: for regulations and reporting standards \1
Instrument Taxonomy: for each bond ISSUE by each ISSUER

Market Data: specific issuer and proxy carbon data sources

Reg Taxonomy, Data Acquisition, Data Cleansing,
Data Science, Models - Huge Reporting impact

AW N A

Data Assembly: enterprise data integration, lineage and assembly - sits over the former 3x components

COMPLIANCE
Regulations & Standards

LINE-OF-BUSINESS

Instruments & Products Carbon Data Sources

Taxonomy ; Taxonomy g Calibration -@

TOOLING & REPORTING
Analytics & Aggregation

2 ‘ 3

MARKET DATA ‘

Enterprise Data Assembly




" Finally: Key Take-aways FIRST DERIVATIVE

New Regulations

Compliance Taxonomy: for regulations and reporting standards \1

Instrument Taxonomy: for each bond ISSUE by each ISSUER Reg Taxonomy, Data ACQUiSition, Data CleanSing,

Data Science, Models - Huge Reporting impact

Market Data: specific issuer and proxy carbon data sources
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Thank you

F/RST DER/VAT/VE

in Johnny Mattimore



https://www.linkedin.com/in/johnny-d-mattimore-082969136/

