














THE AIR MULTIPLE PERIL CROP INSURANCE MODEL FOR CHINA

The damage functions in the AIR model vary by region due
to different agricultural practices. For a given crop, weather
damage is contingent on developmental stage. Corn plants,
for example, are particularly susceptible to damage from
droughts during the late vegetative and early reproductive
stages. Cotton is highly susceptible to lack of oxygen (such
as that caused by flooding) or too much or too little moisture
during germination. Weather conditions favorable for one
crop can be detrimental to another. A spring drought, for
example, will not significantly impact winter wheat, which is
close to maturity in the spring (having been planted in the
fall). Indeed, dry conditions at harvest time can be beneficial
to harvesting operations and physical access to fields. But a
spring drought will damage spring corn because corn is in the
stage of rapid growth at this time and needs sufficient water.
Finally, with the exception of losses due to tropical cyclones,
the effects of weather on crops are typically not immediate.
Though a crop may suffer a setback during a dry spell, it
may subsequently recover. It is the sum of all weather-related
effects that determines the final damage to a crop as realized
at harvest time for all explicitly modeled crops.

Modeled Losses Are Validated Against
Historical Losses

Damaged areas are validated using historical data. The figure
displays the results for Shanxi Province showing that the
modeled drought damaged areas for the years 2009 to 2014
agree well with the historically observed damaged areas.

The AIR MPCI Model for China calculates insured losses
through the application of crop insurance policy conditions
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AIR modeled damaged areas for the years 2009 to 2014 compare well
to the observed damaged areas.

to the model’s catalog of simulated events. Each policy type
is unique and may be based on combinations of province-
average cost of production, perils, premium rates, sums
insured, deductibles, and indemnity levels. To ensure the
most reliable modeled loss estimates available, losses from
the AIR MPCI Model for China are carefully validated against
actual loss experience.

Applications for Crop Insurers and Reinsurers
MPCI programs are evaluated by applying each of the
10,000-year catalog outcomes and determining the insured
retained loss. The probability distribution of total losses
across the 10,000 simulated outcomes provides the
measure of the risk of loss. This is expressed in terms of an
exceedance probability distribution, characterized by the
average (expected) annual gain/loss, and losses at selected
exceedance probability levels, such as 10% (10-year return
period), 5% (20-year return period), 1% (100-year return
period), and 0.4% (250-year return period) exceedance
probabilities.

Crop insurance and reinsurance evaluations are performed
in AIR’s CATRADER® software. Clients can generate custom
results by utilizing peril and line-of-business filters, adjusting
premium rates and sum insured per mu, and estimating
model output from user-input deductibles. Crop insurers can
evaluate alternative strategies in terms of expected profit
versus potential risk. Reinsurers can price excess of loss and
quota share programs and manage their entire portfolio.




THE AIR MULTIPLE PERIL CROP INSURANCE MODEL FOR CHINA

The average annual loss (AAL) in the exceedance Industry EP Curve for China and Shanxi Province
probability (EP) curve reflects historical loss ratios in
China’s crop insurance market. "Tail” events with large
return periods, such as major droughts, flood, or wind
events, can produce losses that far exceed the average.
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green, the size of losses in tail events can far outstrip
the average loss. The EP curves shown here have been mChina = Shanxi
scaled to the same average annual loss.

Model at a Glance

Modeled Perils Drought, flood, wind, and frost damage for major crops; fire, wind, precipitation, and pest/
disease for forests

Model Domain Mainland China

Supported Geographic | County and province
Resolution

Vulnerability Module Crop vulnerability varies by farming practice, peril, and crop developmental stage

Covered Crops Corn, cotton, rapeseed, rice, soybean, and wheat are all explicitly modeled; all forest types
modeled

Historical Catalog Historical losses based on current exposure and coverage terms recast for the years 1981
through 2015

Model Options Modeled losses can be estimated for user-input deductibles by province, crop, and peril; model

output can be adjusted for sum insured per mu and premium rate and distinguished by peril and
line-of-business; forest losses can be modeled for fire only, or for all perils

Model Highlights
— Calculates losses at 50 km resolution

— Provides a probabilistic catalog that takes into account the spatial and temporal correlations of crop losses

— Leverages the award-winning AWI to accurately isolate the impact of weather on crop damage at the county and
province level

— Includes the first probabilistic approach for determining the likelihood of losses to China’s forests

— Reflects individual insurance programs by province




ABOUT AIR WORLDWIDE

AIR Worldwide (AIR) provides risk modeling solutions that make individuals, businesses, and society more resilient to
extreme events. In 1987, AIR Worldwide founded the catastrophe modeling industry and today models the risk from
natural catastrophes, terrorism, pandemics, casualty catastrophes, and cyber attacks, globally. Insurance, reinsurance,
financial, corporate, and government clients rely on AIR’s advanced science, software, and consulting services for
catastrophe risk management, insurance-linked securities, site-specific engineering analyses, and agricultural risk
management. AIR Worldwide, a Verisk (Nasdaq:VRSK) business, is headquartered in Boston with additional offices in
North America, Europe, and Asia. For more information, please visit www.air-worldwide.com.
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