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Betweenness centrality Wi 3 58 S 115] where W, s the betweenness centrality of node k. C(i.) i the total number of all shortest
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@
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Insurance premium depth

Size of shadow banking

Systemically important institutions
(SIFIs)

Asset price volatility

Financial business structure

‘The greater the depth of premiums, the
greater the ability of the financial system to
adapt and adjust autonomously

Insurance companies operate core
insurance business without systemic risk

‘The “shadow banking” system increases
the likelihood of risk outbreaks and
contributes to the contagion of systemic
risk

Systemic Financial Risks Currently Facing
China: Real Estate Risks, Local Debt Risks
and Shadow Banking Risks

During the subprime crisis, shadow
banking shifted risk short-term but did
not disappear

“Asset-liability maturity mismatch of some
financial institutions represented by the
“shadow banking systent} increasing the

vulnerability of the financial system

Shadow banking, characterized by low.
transparency and complex structure, is
prone to become a major hidden danger of
systemic financial risk

“The presence of “too big to fail” and “too
connected to fail” large financial

institutions in the financial system has a
significant impact on systemic risk

An increase in the share of non-bank

financial institutions can effectively take

over assets sold at reduced prices after
shocks to the banking system

Asset price volatility as a source of
financial fragility

‘The business structure of financial
institutions has a significant impact on
systemic risk

‘The use of non-interest income indicators
to examine the impact of a financial
institution’s business income structure on
its risks.

Size of financial institutions

Scale of financial inclusion

Note: For reasons of space, this table shows only part of the data.

‘There is a significant positive association
between the size of financial institutions
and systemic risk

Digital finance can curb systemic financial
risks on a regional scale, but there is
regional heterogencity

Digital financial inclusion can improve
risk resilience within the financial system
and can also facilitate the transfer of capital
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layer indicators equation attribute attributes
Shadow banking risk Shadow banking Impact Negative 0.094
sizeflocal and
foreign currency
loan balances
Non-performing - Impact Negative 0.028
loan ratio
Resilience of risk
and control Real estate liability | Real estate corporate Impact Negative 0,059
risk debt Ratio
Government debt Local government Impact Negative 0.022
risk debt/gdp
Information Internet penetration Resistance Positive 0112
Resilience of asymmetry rate
financial
infrastructure Level of financial Digital inclusive Adjustment Positive 029
inclusion finance index
o Financial regulatory Expenditures on Adjustment Negative 005
intensity financial
recovery and
tability regulation/general
8 budget expenditures
Insurance depth Insurance Adjustment Positive 0.087
income/gdp
Fintech level Financial technology ‘Transformation Positive 0.166
Resilience of index
transformation and
development Industrial structure Tertiary sector of ‘Transformation Positive 0.092
industry/gdp

Note: The standardized layer is derived from economic resilience theory; the measurement indicator sources, resilience attributes, and indicator attributes are derived from rootedness theory.
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Importance indicators  Top 10 country names

Weighted indegree China, Japan, Rep. of Korea, Spain,
Germany, Bulgaria, India, Malaysia,
Finland, Georgia

Weighted outdegree Chile, Peru, Indonesia, Mexico, Australia,

USA, Canada, Panama, Mongolia, Brazil

Weighted degree China, Chile, Peru, Japan, Indonesia, Rep.
of Korea, Spain, Mexico, Australia, Brazil

Betweenness centrality China, Netherlands, USA, United Arab
Emirates, Germany, Turkey, Chile, United
Kingdom, Canada, Italy

Closeness centrality Lithuania, Latvia, China, USA, Chile,
Canada, Peru, Australia, Brazil, Mexico

Eigenvector centrality China, Netherlands, Spain, Rep. of Korea,
Chile, Germany, Malaysia, Turkey, Canada,
Indonesia
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Climate risk index

Urban economic resilience
index

Resistance and recovery
capacity

Adaptive and adjustment
capacity

Innovation and transformation
capacity

Urban population size

Urban financial stability

Urban entrepreneurship
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Urban facility development
level

Urban economic density

Urban foreign investment
dependence

Urban human capital level

CRI

UERI

Rel

Ada

Enpu

Psize

Fin

Live

Fund

Den

Export

Hr

Variable descripti

A composite index derived
from the standardized indices
Of LTD. (Extreme Low
Temperature Days), HTD
(Extreme High Temperature
Days), ERD (Extreme Rainfall
Days), and EDD (Extreme

Drought Days)

Measured using three
dimensions: resistance and
recovery capacity, adaptive and
adjustment capacity, and
innovation and transformation
capacity, with 11 secondary
indicators

Calculated using entropy
weighting based on indicators
such as per capita GDP and per
capita disposable income of
urban residents

Calculated using entropy
weighting based on indicators
like fixed asset investment and
local fiscal expenditure

Calculated using entropy
weighting based on indicators
like the total number of
large-scale enterprises and
fiscal education expenditure in
the region

Logarithmic value of the total
urban population at the end of
the year

Ratio of year-end loan
balances of financial
institutions to regional GDP.

Ratio of the number of private
and individual employees in
urban areas to the urban
population

Per capita road area

Ratio of regional GDP to
urban land area

Proportion of actual foreign
investment in GDP for the city
that year

Ratio of regular college and
university students to the
permanent urban population

Data sources

National meteorological centre
of China

China city statistical yearbook

China city statistical yearbook

China city statistical yearbook

China city statistical yearbook

China city statistical yearbook

Chinacity statistical yearbook

China city statistical yearbook

China city statistical yearbook

China city statistical yearbook

China city statistical yearbook

Chinacity statistical yearbook
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Sub-indicators

Explanation

LTD ‘The number of extreme low-temperature days
HID “The number of extreme high-temperature days
Climate risk index (CRI)
ERD “The number of extreme rainfall days
EDD ‘The number of extreme drought days

Notes: Following the method of Guo et al. [38), we constructed an indicator system for urban climate risk.
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Innovation and transformation capacity (0.377)

‘Total number of enterprises above designated size 0.164
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Urbanization rate 0.023
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“Transition risk ‘Translation | The proportion of GDP of high carbon emission industries to the GDP of prefecture level
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Bank asset size Lsize Logarithmic calculation of total assets
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Deposit ratio Dep Deposit size as a percentage of total assets
Control variables Net Interest Margin Nim ‘The ratio of net interest income to total interest bearing assets of the bank
Proportion of interest income | Irr Net interest income to operating income ratio
Night light brightness Lights Mean value of light points within the city where the bank is located
PM25 PM25 Mean PM2.5 levels within the city where the bank is located
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Algorithm

meters

Range of values

Optimal parameter:

Criterion Gini, entropy Gini
Max_depth 3,5,10,15,20.25,30 15
Decision Tree
Min_samples_leaf [123,45] 1
Min_samples_split [24,6,8,10] 2
N_estimators 50,1000], step = 1 7
RandomForest
Max_depth 3,69,12,15,18,21,24,27,30 18
Learning rate (0.0001-0.1] 01
N_estimators [50,1000], step = 50 150
Max_depth 3,30], step = 1 21
GradientBoostingClassifier Max_features [10,50], step = 3
Subsample [0.1,09], step = 0.1 08
Min_samples_leaf (60,100}, step = 1 70
Min_samples_split 50,200}, step = 1 100
Learning_rate (0.0001-0.05], step = 0.001 0.136
Rsm 0.6, 1.0}, step = 0.1 060
Catboost Subsample 0.6, 1.0], step = 0.001 0736
Iterations 20, 50] step = 1 50
Depth [3,6), step =1 4
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Importance ranking of Ranking of

state-owned bonds non-state-owned bonds
Net cash flows from operating 33.40934 Net cash flows from operating 4015558
activities/Non-current liabilities activities/Non-current liabilities
Netassets (year-on-year growth rate) 8340914 Impairment loss on assets/Total 510537

operating revenue

pea2 4.570496 Net non-operating income and 3.173927
expenses/Total profit

Financial expenses/Total operating 3597293 Financial expenses/Total operating 2932994
revenue revenue
Proportion of shares held by major 351573 Long-term asset suitability rate 2766285
shareholders
peat 3420728 Net assets (year-on-year growth rate) 2420678
M1
Net cash flows from operating activities 3.065502 M1 2365089

asa percentage

Asset impairment loss/Total operating 2.900967 Total assets (year-on-year growth rate) 2346182
revenue

peas 2535832 GDP 2307728

Inventory turnover rate 2.440826 EPU ‘ 1959694

peal 2311772 Current liabilities/Total liabilities 1914631

GDP 2085854 M2 1774024

Current assets/Total assets pca7 1.986099 “The shareholding ratio of major 1758257

shareholders

pea7 1.985943 pea2 1746224

Accounts payable turnover ratio 1.789056 Local government debt 1605419
Net cash flows from investing activities 1.551838 Accounts payable turnover ratio ‘ 1.604

as a percentage of total cash flows

Net cash flows from financing activities 1.477189 ‘Tangible assets/interest-bearing debt 1.53493
asa percentage of total cash flows

Cash turnover ratio 1398997 Proportion of net cash flows generated 151413
from operating activities

Current liabilities/Total liabilities 1364536 Proportion of net cash flows generated 1367484
from investing activities

Cash received from selling goods and 1138044 Current assets/total assets 1346553
providing services/Operating income
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Model on RandomForest (€]:] BD Catboost
Matured bonds 0.99 099 1 1 1
Accuracy
Risky bonds 0.50 082 0.49 085 084
Matured bonds 0.99 1 0.99 1 1
Recall rate
SOEs Risky bonds 0.65 068 0.85 085 094
Matured bonds 0.99 1 0.99 1 1
Fl-score
Risky bonds 056 074 0.62 085 0.89
Accuracy rate 98.36% 99.23% 98.31% 99.52% 99.61%
Matured bonds 097 098 0.99 099 099
Accuracy
Risky bonds 0.81 093 0.80 092 095
Matured bonds 0.96 099 0.96 099 099
Recall rate
Non-SOEs Risky bonds 0.86 088 095 095 095
Matured bonds 097 098 097 099 099
Fl-score
Risky bonds 083 090 087 094 0.95
Accuracy rate 94.26% 97.04% 95.47% 97.96% 98.33%
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Enterprise
Dimension

Industry

Region

Guarantor or not

Value
Private enterprise
listed or not
Industrial sector
Material industry
Optional consumption
Real estate
East China
South China
No Guarantor + Industrial

East China + Industrial

Character
‘The confidence of 7 rules is higher than 95%

‘The top five rules are related to non-listed companies
Industrial bonds account for a large proportion
Confidence of {materials}>{risky bonds, unsecured} = 97.47%
{Optional consumer sector}->{risky bonds, unsecured}

{Real estate}>{risky bonds, private enterpriscs}

Developed economy; Many private enterprises

Often associated with others in association rules
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Support

Confidence

Lift

Frequency

{Unlisted companies) > {risky bonds, unsecured}
{Unsecured) > {risky bonds, unlisted companies}

{unlisted companies, materials} > {risky bonds, unsecured)

{East China} > (Risky bonds, unsecured, unlisted companies,
private enterprises}

No guarantee, listed or not and regions are High frequency
attributes
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Support | {Local state-owned enterprises) > {unlisted companies, Riskless

bonds}
Confidence | {Unsecured, Central state-owned enterprises} > {North China,
Riskless bonds}
Lift {Central State-owned enterprises} > {North China, Riskless
bonds}

Frequency Guarantee > Company Nature > Region > Industry
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Equation Excluded c}

D_InDefault DInM1 50613 2 0.08

D_InDefault DInM2 02828 2 0.868

D_InDefault ALL 63535 4 0.174
D_InM1 D.InDefault 68288 2 0033
D_InM1 DInM2 29831 2 0225
D_InM1 ALL 1235 4 0.015
D_InM2 D.InDefault 53539 2 0.069
D_InM2 DInM1 29.059 2 0
D_InM2 ALL 34.044 4 0
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Export
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Hr
(1.425) (0.677) (0372) (2531) (0.229)
0.086 00807 0,003 042" 0,074
_cons
(0.082) (0.023) (0.068) (0.202) (0.014)
City fe YES YES YES YES YES
Year fe YES YES YES YES YES
R 0.936 0878 0925 0.926 0918
E 4744 0917 3.081 2713™ 5.1947
N 728 676 617 234 1787
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