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Recipe for Disaster: The Formula
here before That Killed Wall Street

In the mid-'80s, Wall Street turned to the quants—brainy
financial engineers—to invent new ways to boost profits.
Their methods for minting money worked brilliantly... until
one of them devastated the global economy.




Diversity of cause of loss vs. diversity of exposure

Global financial market

Japan United States etc.

Real estate Manufacturing etc Real estate Manufacturing etc Real estate Manufacturing etc
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Diversity of exposure reduces risk

Real estate

.




Can we reduce risk when every risk is exposed to the same cause of loss?

COVID Business Interruption

Japan United States etc.

Real estate Manufacturing etc Real estate Manufacturing etc Real estate Manufacturing




Covid, Business

Interruption and Risk




How Small Businesses
Contribute to Local
Economies
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Impact of COVID-
Induced Business
Interruption losses?

Hurricane Katrina figure
from https://www.iii.org/sites/default/files/10
07Katrina5Anniversary.pdf

911 figure
from http://www.iags.org/costof911.html

COVID figures based on study published by
American Property Casualty Insurance
Association at
http://www.pciaa.net/pciwebsite/cms/conten
t/viewpage?sitePagelD=60522.
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Should the insurance industry
indemnify COVID business
interruption? Can it?

* Contracts explicitly exclude coverage
* Insufficient capital to indemnify



What is Risk?




What i1s Risk

Possibility of an event that:

Takes place in the future

Encompasses uncertainty as to location and timing

Arises out of circumstances beyond the control of the
individual whose wealth is impaired

Results in sudden deteriorations in someone's financial
position
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What 1s Risk?



Risk Transfer
and

Insurability

Insurability
Feasibility of
creating

contracts that
transfer risk
from the
Insureds to the
INSurer.

Risk Transfer

Two parties agreeing to
contractually allow one
party to bear the risk of the
other in exchange for an
Immediate and adequate
financial reward



Fortuitous Actuaria

1 Measurable Actuaria
Insurability

Independent Actuaria

Criteria

Market-Bearable Actuarial

Predictable Actuarial

Fair Economic

Affordable Economic




Insurability
Criteria

Criterion

Criterion Detail
Type

Timing and location of
Fortuitous  Actuarial future events must be
uncertain and accidental.




Current WHO phases of pandemic alert

Pandemic Bl Risk and the et s
Fortuitous Criterion o A
ew virus in animals, no human cases
[ ] P
Long stages of Pandemic alert: :&zmmﬁ?'mwsm
pandemlc N : human ca Evidence of increased
development ma kes €W VIrus causes numan cases human-to-human transmission
. . . e rre Evidence of ssonifi

this criterion difficult PN g
to meet. Pandemic Spimbha i S

From the World Health Organization (as of Ape 18, 2007).



Insurability
Criteria

Criterion

Criterion Detail
Type

[Losses must be well-
Measurable Actuarial defined and verifiable
upon occurrence.




Pandemic Bl Risk and the
Measurable Criterion

 Difficult to define coverage period.

Image from SemanticScholars.org




Insurability
Criteria

Criterion

Criterion Detail
Type

There must be weak or
Independen . . .
¢ Actuarial no correlation within a
portfolio of insureds.




Pandemic Bl Risk and
the Independent
Criterion

Global and regional nature of
breakouts makes it likely that
claims will not be
independent.

A  "Don't putall
d your eggs in one
| basket."

~English Proverb
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Image from change-climaterecom




Insurability

Criterion

Criterion Detail
Type

Criteria

Maximum possible
losses in an accident
Actuarial year are not too
excessive for insurance
markets to absorb.

Market-
Bearable




Pandemic Bl Risk
and the Market-
Bearable Criterion

* Figure proportions based on
study published by American
Property Casualty Insurance
Association at
http://www.pciaa.net/pciwebsit
e/cms/content/viewpage?sitePa
gelD=60522.

Monthly losses for businesses with fewer than 100
employees and remaining insurance industry
surplus

m Remaining surplus  m Bl Loss




Insurability

Criterion

Criterion Detail
Type

Criteria

Costs must be estimable,
which requires sufficient
number of insureds

Predictable Actuarial across sufficiently large
number of historical
events to be used as
sample data.




Past Pandemics

Pandemic Bl Risk and the
; Predictable Criterion

1968 Pandemic (H3N2 virus)

2009 HIN1 Pandemic

* Limited number of historical pandemics.

* Pandemic losses that happened long ago are no longer
applicable.

1957-1958 Pandemic (H2ZN2 virus)

History of Flu Pandemic 1930 -
Today

1918 Pandemic
1918 Partner Resources

1918 Ask a Scientist Special

Graphic from Centers for Disease Control and Prevention (CDC)
website: https://www.cdc.gov/flu/pandemic-resources/basics/past-

pandemics.html



Insurability

Criterion

- . Criterion Detail
Criteria Type
There should be no
potential tor adverse
Fair Economic selection or moral

hazard in the risk
portfolio.




Pandemic Bl Risk
and the Fair
Criterion

 Mandatory coverage for
everyone to prevent adverse
selection.

* Prevent over-reporting of
claim amounts.

Image from Pixabay



Insurability
Criteria

Criterion

Criterion
Type

Affordable Economic

Detail

Transfer price must be
attractive to both the
insurers and the
mnsureds.




Pandemic Bl Risk

* Uncertainty in loss cost estimates.
an.d the AffOrdable * High probable maximum loss due to correlations.
Criterion



https://pokerfuse.com/news/poker-room-news/exclusive-ultimate-poker-to-give-away-1000000-in-cash-and-prizes-this-summer/
https://creativecommons.org/licenses/by-sa/3.0/

Fortuitous Actuaria ves
1 Measurable Actuaria difficult
Insurability
- - Independent Actuaria no
Criteria
Market-Bearable Actuarial no
Predictable Actuarial no
Fair Economic ves

Affordable Economic no




Risk Transter Options




Why bother? — \

i\

* Many businesses lost money
* Knock on effect on employment

* Pandemic Bl has affected public at
large

* Policyholder expectations vs
Insurance policy exclusions

* Finding reasonable mechanisms to
transfer an otherwise uninsurable
risk




ard to insure
sks

Public Industry

Sustainability of
business and
political
environments

Affordability

Financial
responsibility Economics
laws
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https://commons.wikimedia.org/wiki/File:Car_Crash_7-1-18_2246_(42450607644).jpg
https://creativecommons.org/licenses/by-sa/3.0/

Solution Landscape

Partnership
Private Insurance market — Models — Non-Insurance players
Assigned Risk Pools Public-Private Alternate Risk Transfer
* Insurers  Government e Capital Markets
* Regulators * |nsurers * |nsurers

* Government



Public and Private

Partnerships




Public —
Partners

Governments

Insurers
(expertise)

Private

nips (PPP)

Risks traditionally considered
uninsurable

Risks needing extremely
large capital sums

Risks that become a matter
of public policy

Good template to embrace
as a starting point for prompt
response




Assigned Risk Pools

Insurers unwilling to cover high risk individuals or businesses

CAR INSURANCE

Mandated by regulators to come together and provide coverage _ DN‘D .

Shared premium and losses

Assigned Auto Pools

Second Injury Funds

M
Pa.

ASSIGNED RISK POOI.

eople who

Would this work for Pandemic BI?

Limited by collective Insurance capacity




PPP — US Flood Insurance

New York City
adopts its first

Hurricane

National Flood
Katrina hits
the Gulf Coast

Insurance Program

Flood Insurance
created within HUD

Rate Map

1968 1983

The Homeowner
Flood Insurance

Affordability Act is

o\ —® *—0— o —
1927 1973 1979 2005

FEMA
Great Mississippi Mandatory
2 Flood Insurance

Flood NEIP moved from Waters Act
Purchase asses
: HUD to FEMA P
Re quire ment

Most common and costly
natural disaster
Historically, considered
an uninsurable risk

No mortgage if not
covered

2 The Bi .
established and he Biggert Hurricane Sandy

hits the Northeast

* Funding concerns

* Advancement in modeling techniques over time

e Legal Acts removed rate subsidies

* Private insurance participation gradually increasing
* Model for Pandemic B

* NFIP —Insurers administer, Government sets the premium and picks up the claims




PPP — Terrorism

e Terrorism risk covered historically, considered
uninsurable post 9/11

* Unpredictable, non-accidental, challenge to price
* No insurance = No loans for commercial projects
* Government provides the Backstop

* |nsurers cover the first losses before federal
government assumes risk

e Controls in place to limit Government exposure

* Not a typical Rl arrangement — no Rl premiums,
no Rl reserves

* Another reasonable model for Pandemic B
requiring Insurers to have some skin in the game!



PPP — key
variables

Risk Assumption

Premium Determination

Affordability

Coverage

Efficiency




Alternate Risk

Transfer




Alternate Risk Transfer (ART)

* Participation of wider capital markets in the insurance system
* Availability of broader capital base

* Diversification benefits: Improved risk-return profile

* Increased ability to insure risks needing larger capital backing



ART — CAT bond Primer

 Insurance Linked Securities - financial instruments that derive value from insurance risk trading

e Catastrophe (CAT) Bonds form the most common example

Capital
Rellnsurer Proceeds
(Re)insu — Capital
1

_______________ .l\\

] Principal + Coupon > (Investor)

N
— Indemnity Trigger

— Industry Trigger

(Sponsor)

Transparency

Basis Risk
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— Parametric

surance

Particularly useful for Pandemic B
Transparent and quick claim settlement

Some relevant parameters

» Pathogen Sentiment Index (Metabiota)
* Footfall metric (Springboard)
* Apple’s COVID-19 Mobility Trends Reports

* Google’s COVID-19 Community Mobility
Reports

* Civil authority orders

Triggers conditions should be kept relatively

simple
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PARAMETRIC RISK

INSURANCE

APPLICATIONS IN AGRICULTURE, CLIMATE
AND DISASTER RISK AND PANDEMICS

@ THE WORLD BANK

Miguel Navarro-Martin
Head of Banking Products
February 2017



ART — Existing Blueprints
(Multiple Industries)

* Pathogen Rx (2018) - financial protection against the risk
of business interruption due to an infectious disease
outbreak

* Modeled using Metabiota’s infectious diseases database

* Possible triggers -
O mortality / no. of infections in a predefined area
Q civil authority’s imposition of a lockdown
QO declaration of a public health emergency

* Indemnity protection - can cover loss of profits, loss of
revenue, and extra expense incurred

* Among existing options, this product would have been
closest to providing indemnity protection during the
coronavirus pandemic. Unfortunately, it did not gain much
attention from risk managers until the event happened.

& MARSH

#MarshPathogenRX

PathogenRX: An Exclusive Analytics and Insurance
Solution for Outbreaks, Epidemics, and Pandemics




EMERGENCY DE
IS CLOSED UN
FURTHER NOT

ART — Existing Blueprints
(Hospitals)

* AXIS Healthcare Medical Catastrophe Business Interruption and Extra Expense
(2016)

* Business interruption insurance for U.S. and Canadian hospitals

* Protection against a loss of revenue caused by the outbreak of a wide range of
potential pandemics or contagious diseases

* Essentially a parametric product, structured using four triggers — only one
trigger would make the policy respond
O A government quarantine of a hospital
O A 25% threshold for absentee medical personnel
O A 25% threshold for reduction in inpatient stays
O A 25% threshold for reduction in emergency room visits

Coverage limited to 12 months from the trigger date

Triggers that reflect a reduction in business activity with controls around period
of coverage can help design feasible products that respond to revenue loss



Partnerships - An
Asian Example

World’s first Commercial Cyber
Risk Pool launched by Singapore
(2018)

Brings traditional insurance and
Insurance Linked Securities
markets together

Emerging risk - low historical
data to support risk assessment,
pricing and underwriting




Conclusion




Key points

e COVID Bl was uninsurable
* Not all risks are insurable in the private market

e Public and private partnerships offer a method to address uninsurable
risks

 Where public options don’t exist, alternate risk transfer access the capital
markets for risk management



Questions?




