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What We Do

Unstructured Data

MARKETS & FINANCE NEWS

Yellen seeks to 'understand
deeply' GameStop frenzy as
market regulators meet

WASHINCGTON U.S. Treasury Secretary Janet Yellen
said on Thursday that she and financial market
regulators needed to "understand deeply" what
happened in the recent trading frenzy involving
GameStop Corp and other retail stocks before
taking any action.

GameStop stock slide accelerates;
Yellen promises scrutiny

Wall Street ends higher amid upbeat
earnings, economic data

U.S. factory orders beat expectations
in December

SEC seeks public input on possible
money market fund reforms

Buttigieg: Talks ongoing on additional
transportation sector assistance

Natural
Language
Processing

Structured Data
1

Source: Mari

ESG scorecard: Tesla Inc

Shareholders

Management

Controversies
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Data Sample: Rows are snapshots

Environmental Investment (Russell 3000)

Most frequent in Highest 10%

7.0l —— Highest 10%
— Lowest 90%

Tesla Inc

AeroVironment Inc
MSCI Inc
New Jersey Resources

Ormat Technologies |

Alliant Energy

NRG Energy Inc

Dollar Growth

ALLETE Inc

Hawaiian Electric |

Albemarle
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100 /

/ Russell 3000 companies; Equal-weight; Monthly rotation; 30 days lookback; Source: Marketpsych Data

2007 2009 2011 2013 2015 2017 2019

environmentallnvestment; Jan/2006 - Jan/2021; Spread: u=5.7% (2.55); 0=8.4%
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About Us /

Clients in 25+ countries:

STARMINE MARKETPSYCH

MEDIA SENTIMENT MODEL

I

“|\ “.\",‘/

S

Low latency
NLP Hedge Fund |. RMA . MMS lll. ESG

@ Universities
_‘ . ' . '_< F%‘ Governments
2004 2008 2012 2020 2021 % Rrokers
> Three books published Partnership with Refinitiv 90+ academic papers
> First social media fund (exclusive data channel) 2

» QOutperformed the S&P500
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Our Methodology

Creating structured data
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From Unstructured to Structured Data

/

+6,000

News and social media sources

RESTAURANTS

Shares of China's Luckin '™
Coffee plummet 80%

after investigation finds

COO fabricated sales

PUBLISHED THU, APR 2 2020 9:01 AM EDT
UPDATED THU, APR 2 2020 11:31 AM EDT

/

+110,000

9 China

L)

=8 |uckin Coffee

Bearishness

S Management
Investigation

+4,000

Meanings

Equities, countries, indices, bonds,
currencies, commodities, cryptos

1998 - now

Daily, hourly, minutely

-1%

-2%

-3%

-4%

-5%

Management Trust

-6%

-7%

Mar Apr May Jun
2020
+100
Scores
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Data Sample: Columns are Time-Series

Asset Timestamp Source Counters Scores [-1, 1]
................ ..........
assetCode  ticker :windanimestamp: dataType systemVersion mentions buzz managementTrust workplaceSentiment emissions: litigation g ...
2020-04-1 -
(] ' - - n
5068928737 LKNCY 3 (ooo 00 noozs  News MP:4.0.0 1416 34335 0.1255 0.0280 NaNZ 01014
n
2020-04-" ; .
= - . _ - = L
5068028737 LKNCY 2 (o000 000 ogs  News MP:4.0.0 2693 4973.0 0.0412 0.0183 10} {}.1’16[15.
2020-04-" I -
5068928737 LKNCY ! 04T19:30:00.0007" News MP:4.0.0 273 5215 0.0345 0.0096 NaNZ 07611
- 2020041 : -
-04-m \ _ _ U .
5068928737 LKNCY £ crognoooozs  News MP:4.0.0 274 6745 0.0801 0.0297 NaNi 007567 .
n n
. . . .
.-............I.I‘.. I.‘.....;I;:I
5068928737 LKNCY 2020-04- oo nial MP:4.0.0 453  670.0 -0.0500 -0.0015 NaN  0.0672
04T19:30:00.000Z el : : ' ‘
5068928737 LKNCY 2020-04- oo ial MP:4.0.0 295 6775 -0.0221 -0.0103 NaN  0.0295
05T12:30:00.000Z e ’ ) : '
5068928737 LKNCY 2020-04- o nial MP:4.0.0 632 10285 -0.0301 0.0005 NaN  0.0214
06T19:30:00.000Z ol ‘ ' ' '
5068928737 LKNCY 2020-04- oo ia) MP:4.0.0 629 634.0 -0.0331 -0.0032 NaN  0.0457
07T19:30:00.000Z U : ' : :
Companies Daily News ESG Advanced package
(+] ]0,000) HOUI’|y SOCK]I ESG Core pockgge
Countries Minutely Headlines
(250) News+Social
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Data Sample: Columns are Time-Series

/

Price

50

40

30

(-!/

luckin coffee

20
= dbcnBC
Shares of China's Luckin
Coffee plummet 80%
after investigation finds
10 / COO fabricated sales
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2020

*News and social media; DMA(365).

Source: MarketPsych Data

14%

12%

10%

8%

6%

4%

2%

0%
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Data Sample: Rows are Snapshots

Asset Timestamp Source Counters Scores [-1, 1]
l...................................................-.
assetCode ticker windowTimestamp dataType systemVersion mentions buzz i managementTrust workplaceSentiment emissions litigation .
2020-04 . I
- - , " . . -
EDEBQEE?E? LKNEY ﬂ2T1g:3G:GﬂnDﬂDz News MPI4I{]ID 1415 343 3"5 .- EEEEEEEEHR 9..1‘3%5. EEEEEEEEEESR .G.I{EEIB.D. EEEER .N.a.r‘l. EEE 9‘:9".‘4. | B | ; :
5068928737 LKNCY 2020-04- News MP:4.0.0 2693 4973.0 -0.0412 -0.0183 10 01160
03T19:30:00.000Z
5068928737 LKNCY 2020-04- News MP:4.0.0 273 5215 -0.0345 -0.0096 NaN 041611
04T19:30:00.000Z :
5068928737 LKNCY Al nes News MP:4.0.0 274 6745 -0.0801 -0.0297 NaN  0.0756
05T19:30:00.000Z e : : : :
5068928737 LKNCY 2020-04- oo nial MP:4.0.0 453  670.0 -0.0500 -0.0015 NaN  0.0672
04T19:30:00.000Z e : : : :
5068928737 LKNCY 2020-04- oo ial MP:4.0.0 295 6775 -0.0221 -0.0103 NaN  0.0295
05T12:30:00.000Z e ’ ) : '
5068928737 LKNCY 2020-04- o nial MP:4.0.0 632 10285 -0.0301 0.0005 NaN  0.0214
06T19:30:00.000Z e : : : :
5068928737 LKNCY 2020-04- oo ia) MP:4.0.0 629 634.0 -0.0331 -0.0032 NaN  0.0457
07T19:30:00.000Z . : ' : :
Companies Daily News ESG Advanced package
(+] ]0,000) HOUI’|y SOCK]I ESG Core pockgge
Countries Minutely Headlines
(250) News+Social
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Data Sample: Rows are Snapshots

ESG scorecard: Luckin Coffee Inc

Emissions

Innovation Shareholders

75

50

ResourceUse ' | Management 25

0

Controversies

CSRStrategy 75

50

25
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External ESG Profiling

Media Analyftics in the ESG Space
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Refinitiv MarketPsych ESG Analytics /

« Wide coverage: 110,000+ companies and 250 geopolitical entities
* Long history: 1998 to the present.

* Multi-language: 12 languages.

« Point-in-time: Systematic company inclusion.

« Al-based: Machine learning NLP system.

g #% ° Highly granular: 100+ controversies and topics (Advanced only)

3 [ gt SRR EAL)

| REF|N|T|\/<€: ‘M‘AQKE‘TF‘)SYCH * Real-time: 60-second, hourly, and daily updates (Advanced only)

ESG ANALYTICS « News and Social Media Separate: Distinct News and Social (Advanced only)
sl Mappings: to Refinitiv ESG, the SASB framework, and U.N. Sustainable
Development Goals (SDGs). /
5 @ EcoWatch () CEmER =) cerminy
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Refinitiv v MarketPsych

Company Reporting Based Rating

REFINITIV [<

Company’s own view of itself

Key Differences

Refinitiv MarketPsych

Source Corporate Filings & RTRS News 4000+ Prem. News & 2000+ Social Media
Data Collection Al & Human Analysts Al & NLP

Frequency of Updates Weekly Minutely

Point in Time No (H2 2021) Yes

Rating Methodology

Aligned Across All Pillars & Categories

Public’s perception about a company

REFINITIV_
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Media ESG Sentiment

ESG +» MarketPsych
360° View
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Source: External View

N\
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14

)

NISSAN

(

+IsShil Juawabeue)

2017

*News and social media; DMA(365).

2018

2019

2020

Source: MarketPsych Data

0.0%

-1.0%

-2.0%

-3.0%

-4.0%

-5.0%

-6.0%
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Data Collection: Natural Language Processing

0.5% Net profit margin by proportion of
women on Executive Committee
(banded) - FTSE 350 - 2020 i Jane Fraser CEO f/\
14% 1
- 12% m g
£ RN % 1 10.6%
> 0.4% C I I £ [ =
= 5 10% | =
wn s
o £ ] 3
= ":1 6% 1 -
)] z Z
= 03% o =
3 ) I 9
[d§] 0% - O
[@)) NoWomen 1-24% 25-49% =50%
© 0 % of W
% 0 2 /0 Figure 2 Execu:ive g:: rl:\;::ees
=
0.1% /
2013 2014 2015 2016 2017 2018 2019 2020
/ News and social media; 1000d EWMA. REFINITIV_
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Frequency of Updates: Minutely

€ "| mean, it's legal, right?"
275 : : =
i B
~ =Y D
270 : - bt <
¢ Ocry 3 3
< :
) 265 a
- :
-
260 =
=
g
255 >
-10%
X 3000
)
g 2000
=
5 1000 /
=
° 12:15 12:30 12:45 13:00 13:15 13:30 13:45 14:00 14:15
*60min rolling window Time (UTC) Sep 07th, 2018 )
REFINITIV
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Point In Time: Yes

17

Dollar Growth

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

Management Sentiment (S&P 500)

— Top 10%
—— Bottom 10%

/

2007 2009 2011 2013 2015 2017 2019 2021

S&P500 companies; Equal-weight; Monthly rotation; REFINITIV
Jan/2006 - Dec/2020; Spread: u=2.2% (1.42); 0=6.0% <



Product Details

Designing Ingestible ESG Feeds
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Two Package Formafts

19

Advanced -

Core =

ESG COMBINED'SCORE

4 & i

ENVIRONMENTAL SOCIAL GOVERNANCE

Workforce
Resource use - Management
. Human rights e ——
Emissions —_— Shareholders
—_— Community eI
Innovation - CSR strategy

CATEGORIES

@

ESG CONTROVERSY

Controversies across
all 10 categories are
aggregated in
one category score.

Product responsibility
RM-ESG scores

100+ ESG, Controversy and Buzz scores

A |

\

Meanings
4000+ ESG-related meanings
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Two Packages

/

20

Company or Couniry

A

|

CORE PACKAGE (similar to Refinitiv layout)

Q 17 Scores
» 1 Buzz score
1 ESG
1 ESG Conftroversy
1 ESG Combined
3 Pillar scores
« 10 Category scores
Q 365 days EWMA.
Q Infra-Industry rankings: 1 to 100

0 Aggregated from news and social media

ADVANCED PACKAGE

Q 111 or 163 Raw Scores (CMPNY or COU)

1 Mentionsscore (CMPNY only)
11 Buzz scores

10 Category scores

9+ Category Confroversies scores
80+ RM-ESG scores
a + 17 scores in the Core Package

Q Minutely, hourly and daily.
0 Unranked scores: -1 to 1

A Separate feeds for headlines, news and social

media sources

REFINITIV_
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Company ESG Scores

21

Emissions Innovation Management Community Human Rights
ClimatePolicy Sustainabilitylmprovement ManagementSentiment Trust HumanRightsEfforts
AirborneEmissionsimprovement SustainabilityControversy ManagementDiversity PublicHealthSupport HumanRightsControversy
AirborneEmissionsControversy Sustainablelnnovation QualityMgmiSystems Charity ChildLabor
CarbonEmissionsimprovement SustainablePackaging ManagementTrust AccessAffordability LaborExploitation

CarbonEmissionsControversy
Recycling
Environmentalinvestment
RenewableEnergy
RenewableEnergyPolicy
Pollutionimprovement
PollutionControversy
IndustrialAccident

Resource Use

EnvironmentalControversy
SupplyChainSustainability
EnergyEfficiencyEfforts

Shareholders

AntiTakeoverDevices
AccountfingSentiment
AccountingControversy
AccountingRestatement
ShareholderRightsControversy
CreditControversy
SecuritiesControversy
TaxFraudControversy
ProfitWarning
EarningsDecline
InsiderDealingConfroversy
ActivistinvestorActivity
ProxyFight

ManagementControversy

CSR Strategy

CSRActivities

Product

ProductSentiment
ProductControversy
PrivacyEfforts
PrivacyConfroversy
Innovation
AdvertisementDeceptive
RnDConftroversy
CustomerSatisfaction

Anger
AntiCompetitiveActs
Lobbying
PublicHealthControversy
EthicsControversy
CorruptionControversy
Regulatorylssues
ClassActionLawsuit
IPControversy
LegalPenalty

Litigation
CrimeConftroversy

CriticalCountriesControversy

Workforce

WorkplaceSentiment
WorkplaceSafetyEfforts
WorplaceSafetyControversy
WorkplaceDevelopment
DiversityEfforts
DiversityControversy
Benefits
WorkLifeBalance
WageFairness

Layoffs

LaborDispute
WageConftroversy
BenefitsControversy

REFINITIV_
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Country ESG Scores

Environment

Resource Use

Sustainability
SustainabilityPolicy
Sustainablelnnovation
SustainablePackaging
EnvironmentalEfforts
ForestHealth
MarineProtection
NatureProtection
Environmentalinvestment
PlantBasedDiet
Desertification
Overfishing
WildlifeTrafficking
FactoryFarming
AgriculturalStress
AgAnimailStress
AgCropStress

Hunger

SealevelRise

Warming

22

EnvironmentalControversy
EnergyEfficiency
oversyEnergyEfficiencyPolicy
RenewableEnergyDevelopment
RenewableEnergyPolicy
SupplyChainSustainability

UnsustainableActivities

Emissions

EmissionsPolicy
AirborneEmissionsimprovement
CarbonEmissionsimprovement
CarbonEmissionsControversy
Pollutionlmprovement
Recycling

CarbonTaxDirection
ClimateChangeOppVsRisk
AirborneEmissionsControversy
PollutionControversy

IndustrialAccident

Society

Human Rights

Innovation

RnD
InternetAccessimprovement
DataPrivacy
EducationEfforts
LiteracyEfforts
SocialExpenditures
SocialEquality
SocialMobility
PrivacyControversy
Misinformation
EthicsConfroversy
Corruption
IntellectualPropertyTheft
LegalActivity

Crime

CyberCrime
Homicide

Terrorism
ViolentCrime

War

Employment
EmploymentForecast
FinancialCrime

ImmigrationSentiment
MinorityEquality
GenderEqualityEfforts
ChildLabor
ForcedLabor
LaborExploitation
HumanRightsEfforts
HumanTrafficking
MinorityViolence
Violence AgainstWomen

Culture

PublicSentiment
WorkplaceConditions
WorkLifeBalance
LaborDevelopment
WageFairness
WorkplaceSafetyControversy
Layoffs

LaborDispute
Wagelnequality

Community Leadership
Trust GovernmentSentiment
CharityAwareness GovernmentTrust

PovertyAlleviation
PublicHealthEfforts
Fertility
SmokingManagement
DiseaseManagement
HumanDiseaseGl
HumanDiseasePulm
FreshWaterAccessEfforts
Addiction

Anger
PublicHealthControversy
Malnourishment
MalnourishmentYouth
ObesityAwareness
Smoking

DiseaseBurden
AddictionManagement
AccessAffordability

Economics

Governmentinstability
PoliticalProcessSentiment

GovernmentAccountingSentfiment

BusinessLeadersSentiment
GovernmentAnger
GovernmentCorruption
LeadershipCrime

Politics

TariffsDown

FreeTrade
FinancialSysteminstability
CreditControversy
UnfairMarkets
BusinessFraud

Sanctions

CivicEngagement
CivilSocietyPartnerships
PoliticalOppositionActivity
FreedomOfAssembly
FreedomOfSpeech
FreedomOfReligion
VotingRights
PropertyRights
PublicDivision
SocialUnrest
PoliceBrutality
GovernmentRepression
ConstitutionalRevision
VotingFraud
Autocracy

REFINITIV_
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Use Cases - Companies

Portfolio Formation & Risk Management Case Studies
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Use Case #1: Portfolio Formation

Investing in High Workplace Sentiment (S&P500)

Most frequent in Top 5%
ol __ Top 5% I /ccone PLC
—_— Bottom SOA-) B cognizant Technology Solutions Corp
5 _ Marriott International Inc
T Paychex Inc
g 4 E— p—
2 — Robert Half Internatonal Inc
(2 3 . i : Most frequent in Bottom 5%
‘=5 _ Mcdonald's Corp
8 _ Flowserve Corp
2 _ Tyson Foods Inc
_ Automatic Data Processing Inc
A
1 _ United Parcel Service Inc
— ponpLC /
2007 2009 2011 2013 2015 2017 2019 2021 ° 2 Numberofmonths
/ S&P500 companies; Equal-weight; Monthly rotation; _
Jan/2006 - Dec/2020; Spread: p=4.4% (1.83); 0=9.0% REFINITIV.
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Use Case #2: Finding Winners

Investing in High Innovation (S&P 500)

—— Top 10%

5] —— No/Negative score
< 4
2
o
© 3
L
8

2

/v’/
2007 2009 2011 2013 2015 2017 2019 2021
/ b bl L REFINITIV,

25
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Use Case #3: Risk Management

Avoiding High Accounting Controversy

4.5
— Top 10% Controversy

4.0] —— No Controversy
3.5

3.0
2.5
2.0

Dollar Growth

1.5

0.5 | /

2007 2009 2011 2013 2015 2017 2019 2021

/ S&P500 companies; Equal-weight; Monthly rotation; REFINITIV

Jan/2006 - Dec/2020; Spread: u=2.0% (0.90); 0=8.6%

26 R




Use Case #3: Risk Management

Activist Investor Activity Insider Dealing Controversy
4| —— No Controversy 4| —— No Controversy
—— Top 10% Controversy —— Top 10% Controversy
= =
o o
3 8
8 8
2007 2009 2011 2013 2015 2017 2019 2021 2007 2009 2011 2013 2015 2017 2019 2021
S&PS00 companses; Equal-wesght; Monthly ratation; S&PS00 companies; Equal-weight; Monthly rotation;
Jan/2006 - Deci2020; Spread: u=2.9% (2.24); o=4.9% Janf2006 - Dec/2020; Spread: u=1.0% (0.64). 0=6.3%
Regulatory Issues Sustainability Controversy
4| —— No Controversy a T No Controversy
—— Top 10% Controversy —— Top 10% Controversy
£ =
o o
8 8
3 3
a (=
2007 2 2011 201 201
2007 2000 2011 2013 2015 2017 2019 2021 00 009 0 013 015 2017 2019 2021

S&PS00 companies; Equal-weight; Monthly rotation;

S&PS00 companies; Equal-weight; Monthly ratation; Janf2006 - Dec/2020; Spread: u=2.3% (0.94). 0=9.4%

Janf2006 - Dec/2020; Spread; p=1,1% (0,79); 0=5.5%

REFINITIV_
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Use Case #4: Quantitying Issues

28

Emissions Controversies

Price

70%
60%

0% Volkswagen
40%
30% EPA announcement

™~

20%

10%

200 —— Close

150

100

2014-Jul 2015-Jan 2016-Jan 2017-Jan 2018-Jan 2018-Dec

News and social media; 180d EWMA.
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Use Case #4: Quantitying Issues

” 15%
q_) |
: wirecard
L 10%
o
c
o
@) 5%

0% _

200

—— Close

)
2 100
o

%,3\8 ot A O o3 o o P o /
@03' :293'% rL()'\'g 10'39 Q,Q‘\' ,LQ'\SB ,LQ,‘LO ,LQrL Q,Q{L

/ News and social media; 180d EWMA. REFINITIV'
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Use Case #5: Buzz tracking

Tracking most talked about companies in social media.

News and Social Media Buzz (MarketPsych Data)

39,340

Tesla

Facebook 26,135

17,312

Apple

Amazon 16,287

Alphabet
12,250

NIO

Bionano Genomics 11,806

Pfizer 11,802

7,865

AstraZeneca

January 12, 2021
Sum of buzz: 169,678

Alibaba 7,208

Netflix 3,544

GameStop - 2,379
0

5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

30
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Use Cases - Countiries

Portfolio Formation & Risk Management Case Studies
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Use Case #6: Macro Investing (E)

Sustainable Innovation

BTN Bl i

LN
%‘é’

0.0%

Daily average *1000d EWMA

*News and social media; Top 100 by Buzz; 01/01/1998 - 30/Nov/2020

REFINITIV_



Use Case #6: Macro Investing (S)

—— China
00| T South Korea

c Italy
= —— USA
D- —-—

o 15%

0

@©

Q
2
QO 10% w
-

©

=
T 5%

0%

— 80

=

O

< /

60
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
2020
/ News and social media; 30d EWMA Source: MarketPsych Data REFINITIV
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Use Case #6: Macro Investing (G)

Government Corruption

1.4%
— Ratio of the total buzz
1.2%
o 1.0%
(@]
c
c|>) 0.8%
1+
> 0.6%
.g
0.4%
0.2%

SHE . - ~— I o I T
-Ilb- ﬁl*l@‘e &-

/ *Media (news and social) reports of fraud, deceit, and corruption in government; G20; 26/Sep/1999 - 30/Nov/2020 Source: MarketPsych Data REFIN ITI\I'"r
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Our Products

/

35

Business and market themes

A S o

Commodities
Companies (by region)
Countries

Country markets
Currencies
Cryptocurrencies

STARMINE MARKETPSYCH
MEDIA SENTIMENT MODEL

L.

“'I\ J" ‘\f"/—

Predictive model for stocks

ok~ O~

u.s.

North America
Asia

Europe

Emerging markets

lll. ESG

f
Il
3\
2\

Real-time ESG Indices

from Refinitiv

ESG themes

1. Companies
2. Countries

—

Core

Advanced
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