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In today’s cascade, we flow through...
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Multi-threat Cascade: is one where...

B Athreat event affecting one city results in another threat event that affects
the same and/or any other city in the world.

B The second threat event that may pass on the shock further along to another
threat until the shock eventually dies out

B This arises from the interconnected network structure of the world economies
and also due to the interplay of other vectors such as natural sciences,
politics, and physical and social networks

B Currently exploring this phase of our research; we aim to assess the value in
modelling inter-threat shock propagation(cascades) thereby building on our
current and previous work at the centre

city ‘b’ city ‘a’
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Mult_i-threat Cascade: snakes and ladders

Scenario
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Terminology Review: the differences are...

CONTAGION CASCADE
 City-to-city » threat-to-threat
« Same threat « Same or different city
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Historical Example: it was the case that...

Remember, remember the 17t of December?
Arab Spring revolution

m Climate change effects in wheat and grain
producing nations, specifically, droughts in
Russia, China and Argentina; and storms in
Canada, Australia and Brazil, resulted in
lower crop produce and hence in commodity

price shock

m A global food crisis and the existing
economic strain from the financial crisis thus
catalysed this movement that exacerbated
the existing socio-political and economic
tensions in the region

m In December 2010, these culminated in
social unrest which manifested in protests,
riots, civil wars, insurgencies, coup, etc...to
take down the current regime, towards a
power struggle for democracy

UNIVERSITY OF
9P CAMBRIDGE

Judge Business School

Centre for
Risk Studies

Lebanon
Isragli border.
. F‘alestme—q En il
{

C}Eahr in

Saudi Arabia

Mauritania

—Djiboii

. Government everthrown . Civil war . Protests and governmental changes

. Sustained civil disorder and governmental changes (Bahrain)
. Major protests Minor protests. . Related crises outside the Arab world
MARKET CRASH DROUGHT WINDSTORMS

&

COMMODITY PRICE
SHOCK

SOCIAL UMREST



Modelled Example: currently by CCRS

Bankrupt by Nature:

m Historically, NatCat impacts were
assumed uncorrelated with market

risk (FinCat)

m Aim: Assess the potential market

impacts of NatCat events

B Scenarios: 2 of earthquake,
hurricane and volcano each
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Cascade Matrix: Qualitative Quantification

Consequential Threat
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Cascade Network: Shocks Pass-Through
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Tipping Points: Who Moved my Domino?

B Not always does a shock successfully propagate through all threats in
a given cascade pathway/trajectory

® They could die out along the trajectory if the value is below a
threshold, due to lack of critical amount of shock (analogous to
excitation energy in quantum physics), at the threat linkage in

guestion
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Cascade Vectors are...

B [Factors that are not explicitly modelled which serve as mediators that
allow propagation of shock from one threat to another in a scenario

m Examples:

— Moving Out scenario: Low economic output due to drought or
market conditions results in migration that escalates to social
unrest

— Dark War scenario: Interstate war between countries results in
bombing of electricity infrastructure thereby widespread power
outage

— Other factors like reputation loss, confidence shock, etc...
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Potential Methodology

m Define shock at primary trigger

m |dentify and map cascade pathways connecting primary to its
consequential triggers

B Assign conditional probabilities of shock propagation through this
network

m Define tipping point (threshold) and estimate extent of propagation
Account for existence of cascade vectors between threats

’:ityi -
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Summary: Where We Go From Here...

m Proposed way forward:
— Learn from past cascade events to inform future analyses
— ldentify all threat cascades that are potentially feasible (and of interest)
— Model the propagation of threat cascades using mathematical/algorithmic formalisms
— Quantify the relevant macroeconomic variables of interest, Eg. GDP@Risk

RISK PERCEPTION RISK ANALYSIS RISK MANAGEMENT
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