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2011 Tornado/Hail Losses (PCS)
• Aggregate losses = $26 BN

– Approx. 300 year Return Period in Cat Model Xpp y
– Cat model X expected average annual loss = $10 BN

• 5 events > $1 BN (pre 2011 avg. is 1.3 events/yr)
– CAT 46 (4/22-28) = $7.3 BN
– CAT 48 (5/20-28) = $6.9 BN
– Cat 42 (4/3-5) = $2.0 BN

CAT 43 (4/8 14) $1 5 BN– CAT 43 (4/8-14) = $1.5 BN
– CAT 44 (4/14-16) = $1.4 BN
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Ways to assess tornado outbreak severity

• Insured loss
• Number of tornadoes• Number of tornadoes 
• Severity of tornadoes (Fujita scale)
• Number of fatalities 

– 553 fatalities in 2011 and 5,370 injuries
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Number of tornadoes
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Enhanced Fujita Scale
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2011 ranks 3rd after 1974 and 1965 based on number of 
strong-to-violent tornadoes
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Tornado death rate declining but 2011 stands out
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2011 Super Outbreak: 4/24-29 (pink=EF5, Red=EF4)
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1974 Super Outbreak
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2011 Tornadoes-insured loss

• 2011 tornado/hail experience stands out 
fromfrom 
– Number of large events (5 events > $1 BN)

Total aggregate loss of $26 BN– Total aggregate loss of $26 BN

• How do these losses compare to• How do these losses compare to
– Trended historical experience?

C t d l X t t?– Cat model X output?
• For individual events?
• For the year as a whole?
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US Tornado/Hail Historical Losses
• Period selected 1972-2011 (i.e. 40 years)

– source ISO PCS databasesou ce SO CS da abase
– Trend using nominal GDP growth

• Includes inflation
• And “real” growth in economy- proxy for property 

exposure growth
– Extra 2% added to account for “social 

inflation”
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Tornado/Hail: 2011 looks extreme compared to previous years

Tornado Hail: Aggregate Losses by year
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Tornado/Hail Losses: Annual Trend

• Initial trend based on nominal GDP
– Allows for both inflation and real exposureAllows for both inflation and real exposure 

growth
• But material residual trend of 3.81%But material residual  trend of 3.81%
• Social inflation?

L k t h i t k d t• Look at housing stock data
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Annual Growth in value of Housing stock: 1990-2011 = 4.2%
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Nominal GDP Growth: 1990-2011= 4.86%
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Trend at GDP +2% to eliminate residual trend (social inflation?)
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Comparison to Cat Model X return period curve (Exced freq = 1/RP) 
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AIR return periods for Super Outbreak events (based on size of loss)

• 1974 Super Outbreak: 
– Cat Model X return period = 48 years

2011 S O tb k• 2011 Super Outbreak: 
– Cat Model X return period = 23 years

• May 2011 event:May 2011 event: 
– Cat Model X return period = 20 years

• What are the odds of having two 20+ year 
events in the same year?events in the same year?

- based upon a poisson distribution (doesn’t 
allow for clustering) probability is 0.12%g) p y
- not likely to be true probability- i.e. we must 
take event clustering into account
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Tornado/Hail: 2011 Aggregate Losses are rather extreme
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Return period for 2011 year as a whole?

• Cat Model X says it is a 300 year period 
year.year.

• Again perhaps not likely to be true
E i i l t i d 40• Empirical return period: 40 years

• Power curve fit (green line) return period: 
40 years
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