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Summary

We have developed a China Vulnerability Sentiment Index using Big Data

The CVSI index allows us to track the 4 different vulnerability components:
Indebtedness, Shadow Banking, Housing & FX

Robustness Check: “prior” inclusion of Sentiment Indicators is “Posterior” confirmed through Bayesian Model
Averaging (BMA)

No Systematic Bias between English & Chinese Sentiment in Local and foreign media.



We introduce the Big Data (GDELT) analysis to track
Different events, themes

WHAT IS INSIDE AND ITS STRUCTURE?

GDELT V2

GDELT identifies the GKG themes New themes,
referenced in the document, person organizations,
names, companies and
organization names, as well as the
emotional dimension of the

people and
2300 emotions,

GDELT translingual translates in
document through the GCAM, real time into English all global
assessing more than 2300 _ . news that GDELT monitors over

h emotions. 65 languages (representing

- 98.4% of its daily non-English

monitoring volume).

GDELT identifies and

extracts all quoted Quotes, Mohitoring“the tReallti:‘_ne

statements from each names Ll ranslation
article, the list of all proper and - N glabalworldugfn ;  over 65

names referenced in the amounts real time / Languages

document and all precise
numeric amounts
referenced in the
document.

““-‘fi'it_hrough the:";\l.'-"
/ news media

-

Relevant
Imagery,
Videos, and
Social

Embeds

GDELT identifies this imagery in
a wide array of formats including
Open Graph, Twitter Cards,
Google+, IMAGE_SRC, and
SailThru formats, among others.




We can extract more than 2300 emotions of more than 30000 topics in
thousands of Newspapers of the world (Chinese & English) in real time

GKG DATABASE

Themes. More than 30000...

THEMES

AGRICULTURE
ALLANCE
APPOINTMENT
ARMEDCONFLICT
ASSASSINATION
AUSTERITY
AVIATION_NCIDENT
Ban

BLACK_MARKET
BLOCKADE

BORDER

BULLYNG

CEASEFRE
CHARASMATIC_LEADERSHIP
CHECKPOINT
CLAM_CREDIT
CLOSURE
CONFISCATION
CONSTITUTIONAL
CORRUPTION
CRME_CARTELS
CRIME_COMMON_ROBBER!
CRME_ILLEGAL_DRUGS
CURFEW
CYBER_ATTACK
DEATH_PENALTY
DEFECTION

DELAY

DEMOCRACY
DISABILTY
DISCRIMNATION
DRONE

DRUG_TRADE

ECON_BANKRUPTCY
ECON_COST_OF_LWVING
ECON_CURRENCY_EXCHANGE_RATE
ECON_CURRENCY_RESERVES
ECON_DEBT

ECON_DEREGULATION

ECON_INTEREST_RATES
ECON_FO
ECON_MONOPOLY

ENV_COAL

ENV_OVERFISH
ENV_SOLER
ENV_WATERWAYS
ENV_WINDPOWER

EXHUMATION

EXLE

EXTREMISH

FIREARM_OWNERSHIP
ECURITY

GENDER_VIOLENCE
GENERAL_GOVERNMENT
GENERAL_HEALTH
GENTRIFICATION

GREVANCES

HARASSMENT

HATE_SPEECH
HEALTH_PANDEMIC
HEALTH_SEXTRANSDISEASE
HEALTH_VACCIATION
HUMAN_TRAFFICKING
IDEOLOGY

INMIGRATION

IMPEACHMENT
INFRASTRUCTURE_BAD_ROADS
IHSURGENCY
INTERNET_BLACKOUT
INTERNET_CENSORSHP

LITERACY
LOCUSTS
MANMADE DISASTER
MANMADE DISASTER IMPLED
MARITIME
MARITIME_ICIDENT
MARITIME_INCIDENT_MPLIED
MARITIME_INCIDENT_SELF_IDENTIFIED
MEDIA_CENSORSHIE

MEDIA WSM

MEDIA_SOCIAL

EDICAL

MEDICAL SECURTTY
g ENTIFIED_ARMS_DEAL
MIL_WEPONS_PROLIFERATION
MILTARY

MILITARY_COOPERATION

MOVEMENT_ENVIRONMENTAL
MOVEMENT _GENER2L
MOVEMENT OTHER
MOVEMENT_S0CIAL
MENT_WOMEN
NATURAL DISASTER
NEGOTIATIONS
NEW_CONSTRUCTION
ORGAMIZED_CRIME
PEACEKEEPNG
PERSECUTION
PHONE_OUTAGE
PIPELINE_ICIDENT
PRACY
POLITICAL PRISONER
POLITICAL_TURMOIL
POPULATION_DENSTTY
POVERTY
POWER_OUTAGE
PRIVATZATION
PROPAGANDA
PROPERTY_RIGHTS
PUBLIC_TRENSPORT
RAIL_INCIDENT
RAPE

RATFY
REBELLION

REBELS
RECRUITMENT
RELETION
RELEASE_HOSTAGE
RELEASE_PRISON
RELIGION
RESIGNATION

IREMENTS
ROAD_INCDENT
RURAL

SANCTIONS
SANTATION
SCANDAL

SCIENCE
SECURITY_SERVICES
SEIGE

SELF_IDENTIFIED_ATROCITY
SELF_IDENTIFIED_ENVIRON_DISASTER
SELF_IDENTIFIED_HUMAN_RIGHTS
SELF_IDENTIFIED_HUMANITARIAN_CRISIS
SEPARATISTS
SHORTAGE
SLFID_CAPACITY_BULDING
SLFID_CIVIL_ LIBERTEES
SLFID_DICTATORSHIP
)_ECONOMIC_DEVELOPMENT
SLFID_ECONOMIC_POWER
SLFID_MILITARY_BUILDUP
SLFID_MILITARY_READINESS
SLFID_MILITARY_SPENDING

* GKG DATABASE

sEER S World Bank Taxonomy

SLFID_PEACE_BULDING o
SLFID_POLITICAL_BOUNDARIES <
SLFID_RULE_OF LAW

sLumE /
SHUGELING
SOVEREIGNTY 4 >
STaTE OF emeRGencY € f /
STRIKE ‘World Bank Taxonomy (Themes)
e // Agricuiture and Food Security
TAKE_OFFICE Climate Change
ERR0 Economic Growth
TORTURE .
TOURISH Education
TraFAC Energy and Extractives
m:::;:ﬁmcv Environment and Natural Resources
TRIAL Financial Sector Development
UNEMPLOYMENT .
UNGOVERNED Fragility, Conflict and Violence
UNSAFE_WORK_ENVIRONMENT Gender
URBAN Heailth, Nutrition and Population
URBAN_SPRAWL I .
VANDALZE Information and Communication Technologies (ICT)
VETO Jobs

ViLENT_UhiREST .
e Sty Macroeconomic and Stru

tural Poli

ies

WHISTLEBLOWER Macroeconomic Vulnerability and Debt
o 9 Poverty
Private Sector Development
Public Sector Management
Public-Private Partnerships (PPP)
Social Development
Social Protection and Labor
Trade
Transport
Urban Development
Water

Fiscal Policy

Macroeconomic Modelling and Statistics
Macroeconomic Monitoring
Macroprudential Policy

Monetary Policy

Sovereign Asset Management
Structural Policy and Reform

Macroeconomic and Structural P
Aid Dependence
Balance of Payments
Debt
Deflation
Economic Shoeks and Vulnerability
Financial Sector Instability
Financial Sector Liabilities
Fiscal Balance
Fiscal Policy and nequality
Fiscal Risks
Infiation
Macro-Vuinerability

mic Imbalances and
Macroeconomics of Confiict and Fragility
Price Volatility
Soft Budget Constraints




Sentiment and real economy

Theoretical Literature

Pigou (1927): business cycle fluctuations are driven by expectations and entrepreneurs’ errors of optimism and
pessimism are crucial determinants of these fluctuations

Keynes (1936) highlights the importance of changes in expectations that are not necessarily driven by rational
probabilistic calculations, but by “animal spirits”

Shiller (2017) shows “narratives” can explain aggregate fluctuations though epidemic models.

Empirical Literature

Angeletos, Collard and Dellas (2015) find that sentiment shocks account for around 1/2of GDP variance and 1/3 of the
nominal interest rate variance at business-cycle frequencies.

Barsky and Sims (2012) find that this informational component forms the main link between sentiment and future
activity in international business cycles.

Shapiro, Sudhoff, and Wilson (2017) show how the news sentiment measures outperform the University of Michigan

Shen, Xia, Shuai, and Gao (2022) show that some constructed measures of new media sentiments have significant
predictive power for Chinese stock market returns and volatilities.



Measuring Sentiment

Text
Input

¥

print, broadcast, and
web news mediain
over 100 languages
from across every
country

translated in real time
to English and
parsed

Shallow

Parsing

¥

“Tokenization” or
Sentences

Cleaning Texts “The”,
“grer e« Urls..

Roots Econom* verb*

Deep

Parsing

¥

Sophisticated natural
language processing
algorithms

Assisted by nearly 40
Dictionaries Including
Harvard IV, LM (2011)
and Federal Reserve
Financial Stability (2017)

*Global Content Analysis
Measures (GCAM)
system

Sentiment

Aggregation

A 4

> Positive W — ) Negative W

Sentiment

= 100 *

Y Total words

Positive W: This is the percentage of all
words in the article that were found to have
a positive emotional connotation. Ranges
from 0 to +100.

Negative: This is the percentage of all
words in the article that were found to have
a positive emotional connotation. Ranges
from 0 to +100



Tracking China Vulnerability in Real Time: Value Added through Big Data

... provide accurate information
But not in real time...

China
Vulnerability

Market
QUOtES

(Equrty,
EILEX)

... Support with Sentiment

Sentiment Index Though Market Movements

Sentiment

(GDELT) ... Real Time analysis of sentiment

on Special Topics not quotes




A Balanced set of Information in the Database: Hard Data, Markets and
Sentiment

China Vulnerability Sentiment Index (CVSI)

SOE Vulnerability Housing Bubble Shadow banking FX Speculative

Index Vulnerability Index | Vulnerability Index Pressure Index
(SOEI) (HBI) (SBI) (FXI)

Hard & Financial data

Mortages loan (M) NPL Ratio (M) Foreign Resemnves (D)
GICS.Housing.Index (M) TSF Aggregate.New Increase (M) CNY Exchange Rate (D)
Housing.Price (M) Entrusted.Loans (M) CNH Exchange Rate (D)

New Construction (M) Wenzhou.Index (D) HICNHON .Index (D)
RealEst.Invest (M) 45% | wmPs Acceptances (M) 35% 40%

Total profits (M)
Liabilties (M)

Real time sentiment indicators

State owned enterprises (D)
Resource misallocs &policy
Failure (D)
Resource misallocs&SOEs (D)
Institutional reform & SOEs (D)
Industry policy (D)
Industry laws and regulations (D)
Local government and SOEs (D)
Debt and SCEs (D)

75%

Housing policy & institutions (D) Non bank financial institutions (D) Currency exchange rate (D)
Housing markets (D} Asset management (D) Currency reserves (D)
Housing prices (D) Bank capital adequacy (D) Capital account (D)
Housing construction (D) Financial sector instability (D) Macroprudential policy (D)
Housing finance (D) Banking regulation (D) Exchange rate policy (D)

Land reform (D) Infrastructure funds (D) [licit financial flows (D)
Financial vulnerability & risks (D)
Menetary & financial stability (D)

State financial institutions (D)

65%




Results show the Importance of Sentiment

15t Step Estimation: Components Chinehse Vulnerability Sentiment Index (CVSI):
Weights

| veiable  wegt ) varble weght| | varble | welgs

(1) SOE = Y1x 1+ Y2X2 ot Y10X10 + €1 Total profits 1983 New Construction 1637 Wenzhou Index 1658  Curency_exchange_rate  19.94
Inslitutional_reform_and_SOEs 1237 mortages loan 1457 WP Yields 1363 Exchange_rele_policy 17.95
Debt and_SOFs 11.92 Land_reform 1262  Infrastructure_funds 1092  Macroprudential policy 1533
(2) HB = §1y1+ 822+ ... + 81111 + € Locel_government_and_SOEs 975 Housing Price 160 NPL Ratio 946 HICNHON Index 1384
Industry_policy 9.50 Housing_construction 1059  State_financial_institutions 895  CNY Cumncy 11.92
Resource_misallocations_and_policy failure 818 Housing_prices 1005  Banking_regulation 728  Capital_account 1005
(3) SB = B1z1+ B2z2% wiu 15215 + €3 : o e e .

SOEs 715 Housing_policy_and_institutions 894  Financial_vulnerabilty_and_risks ~ 6.82  CNH Curncy 873
Liabilities 10.62 Housing_finance 7.83  Asset management 562 lictt_financial_flows 1.58
(4) FX = P11V PVt ... +P1oV10 T+ €4 Industry laws_and_requlations 528 Housing_markets 671 Financial_sector instabilty 535  Foreign Reserves 050
Resource_misallocations_and_SOEs 961 GICS Housing Index 036  Bank_capital_adequacy 460  Currency_resernves 0.06

Z j=1 /1] X ji Real Est. Investment 0.35  Non_bank_financial_institutions 435

(5) w; = Z ﬂ. Monetary_and_financial_stability 354

j=17 Acceptances 222

TSF Aggregate Newlncreased 0.57

2nd Step Estimation: Index Entused Loans 013

SOE Vulnerability 29,18 Housing Bubble Vulnerability Shadow banking B FX Speculative
(6) CSVI = u;SOE + p,HB + 3SB + u FX + ¢ Index . Index Vulnerability Index : Pressure Index
China Vulnerability Sentiment Index




Bayesian Model Averaging Robustness check confirmed the relevance of
Sentiment in explaining Market Risk proxies

BMA will help us to set the X Varlables MODEL INCLUSION BASED ON THE BEST 1000 MODELS
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Robustness Check through BMA

Dependent variable: CDS Spread Type of data “ Posterior standard deviation SD

1 Total profits Hard Data 1.000 -0.358 0.042
2 Institutional reform&SOE Sentiment SOE 1.000 -0.089 0.019
3 Industry policy Sentiment SOE 1.000 -0.112 0.015
4 Economic transparency Sentiment Shadow Banking 1.000 -0.069 0.015
5 mortages loan Hard Data Housing bubble 1.000 1.014 0.105
6 housing finance Sentiment Housing bubble 1.000 0.086 0.016 .
- o S frpes 0130 BMA Analysis shows that 16 out of
8 Acceptances Financial Shadow Banking 1.000 -0.264 0.053 206 (6 1%) Variables with PIP
9 CNY curncy Financial FX 1.000 -0.811 0.086
10 Econ currency reserves Sentiment FX 1.000 0.129 0.020 above 50%
11 Exchange rate policy Sentiment FX 1.000 -0.113 0.017 are S e ntl me nt ones
12 llicit financial flow s Sentiment FX 1.000 0.063 0.015
13 Industry law s and regulations Sentiment SOE 0.995 0.062 0.016
14 Hicnhon index Financial FX 0.994 0.080 0.022
15 State ow ned enterprises Sentiment SOE 0.953 -0.055 0.020
16 Econ housing prices Sentiment Housing bubble 0.927 0.058 0.025
17 Financial sector instability Sentiment Shadow Banking 0.908 0.089 0.038
18 Wenzhou index Financiel Shadow Banking 0.860 0.071 0.040
19 Asset managment Sentiment Shadow Banking 0.817 0.042 0.025
20 Banking regulation Sentiment Shadow Banking 0.791 0.032 0.020
21 Macroprudential policy Sentiment FX 0.716 -0.030 0.023
22 Housing policy and institutions Sentiment Housing bubble 0.706 0.030 0.023
23 New construction Hard Data Housing bubble 0.697 0.045 0.035
24 Entrusted loans Financiel Shadow Banking 0.674 -0.072 0.058
25 Real Estate Investment Hard Data Housing bubble 0.655 0.055 0.048

26 Non bank Financial institutions Sentiment Shadow Banking 0.655 -0.029 0.025




There is some co-movement between Sentiment and
Hard-Market Data

JUN JUL > OCT NOV_DEC [JAN FEB MAR APR A
Liabilties data
Total profits. data
DEBT & STATE_OWNED_ENTERPRISES gdelt

RESOURCE_MISALLOCATIONS_AND_POLICY_FAILUR & ¢ gdelt
INSTITUTIONAL_REFORMandWB_721_STATE_OWNED_E gdelt

(Ol STATE_OWNED_ENTERPRISES gdelt
8 INDUSTRY _POLICY gdelt
INDUSTRY_LAWS_AND_REGULATIONS gdelt

Co-Movement
Patterns

INSTITUTIONAL_REFORMandWB_721_STATE_OWNED_EP gdelt
RESOURCE_MISALLOCATIONS_AND_POLICY_FAILURE  gdelt
LOCAL_GOVERNMENTandWB_721_STATE_OWNED_ENT gdelt

LOCAL_GOVERNMENT gdelt
Housing.Price data
RealEst.Invest data
mortages.loan data
GICS.Housing.Index data
New .Construction data
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HOUSING_POLICY_AND_INSTITUTIONS gdelt 1

HOUSING_MARKETS gdelt

ECON_HOUSING_PRICES gdelt .
WB_870_HOUSING_CONSTRUCTION gdelt SO m e I ead | n g
HOUSING_FINANCE gdelt

LAND_REFORM gdelt [ N o | . . .
Wenzhou.Index financial 1 Pro p ertl eS I n B I g
NPL.Ratio financial

TSF.Aggregate.New Increased financial

Entrusted.Loans financial D at a

WMPs financial

Acceptances financial | ]

o

=

£

c

g NON_BANK_FINANCIAL_INSTITUTIONS gdelt n“ N | |

|| ASSET_MANAGEMENT gdelt

=] BANK_CAPITAL_ADEQUACY gdelt |

§=]| FINANGAL_SECTOR INSTABILITY gdelt

5 BANKING_REGULATION gdelt
INFRASTRUCTURE_FUNDS gdelt
FINANCIAL_VULNERABILITY_AND_RISKS gdelt
MONETARY_AND_FINANCIAL_STABILITY gdelt
STATE_FINANCIAL_INSTITUTIONS gdelt

CNY.Curncy financial
Foreign.Reserves financial
HICNHON.Index financial
CNH.Curncy financial

1
ECON_CURRENCY_EXCHANGE_RATE gdelt [ | II
ECON_CURRENCY_RESERVES gdelt
CAPITAL_ACCOUNT gdelt n | [N
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ILLICIT_FINANCIAL_FLOWS gdel I W nm I .
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The CSVI is associated to other High Frequency Indicators as Growth and

Ma

rket Risk

CVSI Index and Economic Activity (PMI)

(%, QUARTERLY AVERAGES)
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CVSI Index and Risk Premia (CDS)
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Chinese Vulnerability Sentiment Index: total news VS Chinese news

Media

“ No Systematic Bias in
‘ ‘ ' \,4( " English & Chinese Language
u} \'._
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No Systematic Language bias but some differences
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The ups-and-downs of China’s financial vulnerabilites
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Subindex: Indebtedness (12M)
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Subindex: Housing (12M)
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Subindex: Shadow Banking (12M)
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Subindex: FX (12M)
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BBVA Research
Xia Le
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