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Multiple Peril Crop Insurance in Canada
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Multiple Peril Crop Insurance in Canada
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Agenda

Benefits of Stochastic Modeling

Model Overview

Canada MPCI in CATRADER®
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Benefits of Stochastic 

Modeling
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Model Overview
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2018
Model 

Release 

Year

8 km
Exposure 

Resolution

2016
Exposure

Year

Province
Submission 
Resolution

Model Domain Includes 
Alberta, British Columbia, 

Manitoba, New Brunswick, 
Nova Scotia, Ontario, 
Prince Edward Island, 

Quebec, Saskatchewan

Barley

Canola

Lentil
Winter 

Wheat

Soybean

Blueberry Flax Pea
Spring 

Wheat

Corn

Oat

Potato
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Natural Hazards in Canada

Waterlogging Risk

Extreme Heat Risk

Hail Risk
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Crop Timeline 

Calendar Year01/01 12/31Previous Year09/01

Crop Year

Assess Potential for Grasshopper Infestation

Set 
Planting 

Date

Assess Multiple Perils Affecting Crops

Calculate Unseeded 
Acreage

Calculate Reseeded 
Acreage

Calculate Abandoned 
Acreage

Calculate End-of-Season 
Yield
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Estimating Unseeded Acreage
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Frost damaged 1 million acres in western Manitoba on May 30, 2015

Estimating Reseeded Acreage
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Yield Is the Combination of Many Effects that 

Occur During the Growing Season

1988

2014

Saskatchewan Spring Wheat 
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Estimated Stochastic Yield

0

500

1,000

1,500

2,000

2,500

3,000

1979 1984 1989 1994 1999 2004 2009 2014

Y
ie

ld
 (

k
g

/h
a

)

Year

Saskatchewan Spring Wheat

Observed Yield Simulated Yield
0

1

2

3

4

5

6

7

8

0.00%

0.02%

0.04%

0.06%

0.08%

0.10%

339 735 113115271922231827143110350639024298

F
re

q
u

e
n

c
y
 o

f 
O

b
se

rv
e

d
 Y

ie
ld

D
e

n
si

ty
 o

f 
S
to

c
h

a
st

ic
 Y

ie
ld

 (
%

)

Yield (kg/ha)

Stochastic Yield Detrended Observed Yield

300 1,000 1,700 2,400 3,100 3,800 4,500



17
©2018 AIR Worldwide CONFIDENTIAL—FOR WEBINAR ATTENDEES ONLY 17

AIR Model Estimates Historical Yield Patterns
Saskatchewan Spring Wheat
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Yield Ratio

0                                  1                                  2

AIR Model Estimates Historical Yield Patterns

Reported Barley 2002 AIR Model Barley 2002
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Yield Ratio

0                                  1                                  2

AIR Model Estimates Historical Yield Patterns

Reported Barley 2010 AIR Model Barley 2010
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Reported 
(all crops)

vs. 
Simulated

(all model crops)

■ Drought & Heat & 

Grasshopper

■ Excess Moisture & 

Flood

■ Frost & Lack of Heat

■ Hail

■ Other

AIR Model Reflects Yields and Historical Events
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AIR Model Assesses Weather Impacts on Detailed 

Level

Reported
(all crops)

Simulated
(all model crops)

■ Drought & Heat

■ Grasshopper

■ Excess Moisture 

& Flood

■ Frost

■ Lack of Heat
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Causes-of-Loss in Multiple Provinces Are Modeled 

Appropriately
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Causes-of-loss in Multiple Provinces Show Variations 

Simulated
(all model crops)

■ Drought

■ Heat
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■ Flood
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■ Frost

■ Lack of Heat
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Damage Assessment Is Applied to Insurable Crop 

Area in order to Assess Loss
2002 Spring Wheat Yield

2002 Recast Spring Wheat Loss

2016 Spring Wheat Insurable Area
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Modeled Loss Types for Manitoba

MPCI 
Loss

Reseeded

Abandoned

Yield Loss
(including winterkill)

Excess 
Moisture 

Insurance
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Modeled Loss Cost for Manitoba
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Modeled Loss Types for Saskatchewan

MPCI 
Loss

Unseeded

Reseeded & 
Abandoned

Winterkill 
Option

Yield Loss
(excluding winterkill)
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Modeled Loss Cost for Saskatchewan
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Canada MPCI in 

CATRADER
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Exposure Input Is Straightforward 

2018 MPCI Liability by Province (CAD)
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Exposure Input Is Straightforward 

2018 MPCI Liability by Province (CAD)
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Exposure Input Is Straightforward 

2018 MPCI Liability by Province (CAD)
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Exposure Input Is Straightforward 

2018 MPCI Liability by Province (CAD)
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Exposure Input Is Straightforward 

2018 MPCI Liability by Province (CAD)
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Create Program: Ground Up
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Ground Up: Applies to Events

Parameter Input Values

CAN-MPCI Loss Type

AB-Hail Endorsement

AB-Spring Price

MB-Excess Moisture

MPCI

CAN-Barley Price Percent

CAN-Barley Yield Percent

MB-Unseeded Fraction 0-1
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Ground Up: Applies to Events
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Create Program: Stop Loss

Total Premium 515,291,168 

Limit and Retention Layer Name Limit Retained

100% of 20% xs 100% Layer1 20% 100%

100% of 15% xs 120% Layer2 15% 120%

100% of 10% xs 135% Layer3 10% 135%

Limit Retained

103,058,234 515,291,168 

77,293,675 618,349,402 

51,529,117 695,643,077 
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Stop Loss: Applies to Area
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Stop Loss: Applies to Area
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Configure Analysis: Program
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Configure Analysis: Event Set
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Configure Analysis: Zones
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Configure Analysis: Zones
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Configure Analysis: Zones
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Output: User Interface

Ground Up Program Losses by Zone

Stop Loss Program Losses by Layer

Stop Loss Program Loss On Line (Loss/Limit) by Layer
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Output: Pre-Packaged Exhibits

Event Loss Table

Event Distribution
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• Explicitly models losses to 11 major crops in Canada

• Covers nine southern provinces of Canada

• Presents losses for the entire range of possible 

weather scenarios

• Clients can model their exposure using AIR’s

CATRADER software

Summary
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Thank You


