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Peril Publicly available data sets

Workers
Compensation

Occupational Safety and Health Administration 
(OSHA)

Product 
Liability

The Consumer Product Safety Commission
The Food and Drug Administration (FDA)

Securities 
Class 
Actions

Stanford Law School securities class action 
clearing house

Litigation Public Access to Court Electronic Records 
(PACER)

Environmental 
pollution The Environmental Protection Agency (EPA)

Medical
malpractice The National Practitioner Data Bank (NPDB)

Data for when you have no data (or just want more)

Peril Publicly available data sets

Auto 
Accidents City open data initiative

Fire National Fire Incident Reporting System 
(NFIRS)

Crime City open data initiative
FBI Uniform Crime Report

Water
damage American Housing Survey

Hail National Oceanic and Atmospheric 
Administration (NOAA)

Aviation
accidents

The National Transportation Safety Board 
(NTSB)



The National Fire Incident Reporting System is a data set of fires reported by 80% 
of fire departments across the U.S.

Use cases:
• Understand trends in fire events
• Benchmark your own losses
• Understand fire PMLs
• Understand causes/location/spread of fires for underwriting or risk engineering
• Understand fire frequency (if paired with exposure data)

Could 1.4 million+ fire events provide you with insight?

COPE data:
• Address
• Property Use (occupancy)
• Owner / tenant
• Number of stories
• Property value
• Contents value
• Sprinklered / non-

sprinklered
• Type of sprinklers

Data dictionary:
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Fire event data
• Time of fire
• Response time
• Number of buildings

Cause of Fire
• Fire origin
• Heat source
• Item first ignited
• Type of material first ignited
• Factors contributing to ignition
• Equipment involved in ignition
• Material contributing to spread

Extent of damage
• Fire spread
• Property loss
• Contents loss
• Number of Stories with 

Damage: Minor / 
Significant / Heavy / 
Extreme

Of the 1.4 million building fire events, 
292,000 (21%) are in commercial 
occupancies.

Commercial
292,000

Residential
1,077,000

Unknown or 
Other
31,000



Detroit FD

Some cities have decreasing fire event trends, others are dramatically 
increasing
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Number of fires in commercial 
properties in Detroit has more than 
halved since 2012

- New York Times, November 2022

- Bridge Michigan, August 2017



Outbuilding or shed (54,890)
Parking garage, (detached residential…
Outside material storage area (3,155)

Outbuilding, protective shelter (7,659)
Crops or orchard (645)

Graded and cared-for plots of land…
Livestock, poultry storage (4,448)

Vehicle storage, other (3,539)
Vacant lot (646)

Livestock production (3,645)
Storage, other (6,461)

(blank) (13,825)
Residential or self-storage units (2,361)

Outside or special property, other…
Forest, timberland, woodland (175)

Campsite with utilities (401)
Vehicle parking area (1,140)

Undetermined (5,811)
Parking garage, general vehicle (2,580)

Ind., utility, defense, agriculture,…
Dock, marina, pier, wharf (105)

Highway or divided highway (417)
Grain elevator, silo (395)

None (6,820)
Moto------------------------------------------…

Dump-------------------- (215)
Stre---------- (535)

Indu------------------------- (416)
Mine--------- (140)
Ware------ (6,305)

Stre------------------------------ (246)
Spec----------- (5,815)

Gas --------------------------- (101)
Cons-------------- (530)

Wate---------- (225)
Club--------- (585)

Swim--------------------------------- (205)
Recr---------------------------------------------…

Merc------------------------ (11,297)

Clin-------------------------- (191)
Clin----------------------------------------------- (975)

Day ----------------------------- (726)
Scho---------------------- (663)

Play------- (236)
Fire--------- (367)

Comm------------------ (128)
Bank- (621)

Live--------------------- (114)
Depa------------------------- (1,516)

Post------------------------- (245)
Offi---------------------------- (280)

Police station (179)
Sorority house, fraternity house (229)

Hotel/motel, commercial (10,541)
Athletic/health club (674)

Residential board and care (1,849)
Elementary school, including kindergarten (2,322)
Alcohol or substance abuse recovery center (451)

Mental retardation/development disability facility…
Barracks, dormitory (449)

Movie theater (211)
Health care, detention, & correction, other (468)

Reformatory, juvenile detention center (188)
Laboratory or science laboratory (555)

Dormitory-type residence, other (1,828)
Asylum, mental institution (123)

High school/junior high school/middle school (3,670)
Adult education center, college classroom (1,167)

Laundry, dry cleaning (5,532)
Library (198)

Casino, gambling clubs (263)
Courthouse (145)

Airport passenger terminal (124)
Jail, prison (not juvenile) (992)

Hospital - medical or psychiatric (1,841)
24-hour care Nursing homes, 4 or more persons…

Chur--------------------------------------…
Bar ------------- (3,040)

Fune----------- (261)
Prof---------------------------- (1,882)

Sani--------------- (291)
Hous---------------------------- (1,175)

Plac-------------------------------------- (336)
Fixe------------------------------- (794)

Asse------------ (1,254)
Elec---------------------- (237)

Conv-------------- (3,025)
Gene------------------ (2,423)

Serv------------------------- (1,669)
Vari---------------------------------------------…

Text--------------------------- (1,102)
Club------ (1,127)

Amus----------------------------- (212)
Day ----------------------------- (165)

Refr----------------- (174)
Stud------------------ (148)

Ener--------------------------- (201)
Util---------------------------------- (195)

Eati--------------------------- (1,937)
Bowl------------------ (272)

Busi------------ (8,623)
Muse--- (158)

Pers---------------------------------------------…
Stad----------- (244)

Doct----------------------------------- (828)
Elec-------------------- (119)

Food----------------------------------- (8,100)
Manu---------------------- (19,550)

Rest-------------------- (16,249)
Ball---------------- (313)

Publ------------------------ (900)
Defe--------------------------- (122)

Conv------------------------------- (190)
Educ--------------- (680)

Pres------ (290)
Boar---------------------------------------…

Commercial locations and Fire Spread
Confined to object of origin
Confined to room of origin

Confined to floor of origin

Confined to building of origin
Beyond building of origin



Sprinklered hotels confine a fire to the room of origin, versus 
non-sprinklered hotels with fires spreading beyond the floor
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In looking at the interaction of class and 
sprinkler, you can see that:

• The 80th percentile fire spread for 
sprinklered hotels are confined to the 
room of origin; versus 

• The 80th percentile fire spread for non-
sprinklered hotels are fires that spread 
beyond the room and floor of origin to 
the rest of the building

• These are insights from 10,000+ hotel 
fires



Auto collision data is available for many U.S. cities that identifies the location, date and time of 
each collision, as well as some other characteristics, depending on the data source.

To help you:
• Win in the market through predictive insights for pricing and underwriting 

personal/commercial auto
• Manage your portfolio by staying a head of emerging trends
• Support growth into new types of business, with event insights where you have limited data

Could Auto Collision insights provide lift and insight?

Data dictionary
• Lat / long
• Date
• Time
• Type of vehicle*
• Contributing factor *
• Number of people injured *
• Victim age *
• Victim sex *



American Housing Survey
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USING DATA TO DEVELOP 
OWN VIEW OF PROPERTY 
RISK
CASE STUDY: PROJECTING TRENDS IN SEVERE CONVECTIVE STORM LOSS

Jessica Leong, FCAS, Former CAS President
Blake Berman, FCAS, Managing Director, Guy Carpenter
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What is Driving the Increased Frequency of Billion Dollar 
Loss Events?

2Source: NOAA National Centers for Environmental Information

Five year average

Total costs for the last five years ($596 billion) is one-quarter
of the disaster cost total of the last 43-years (1980-2022)

$119B

Significant increase in 
billion dollar severe 
thunderstorm events in 
last 15 years



Reinsurers meaningfully repriced cat exposures at 
Jan 1 Renewal

3

Greatest increase since 2006 brings the ROL index to record levels

0

50

100

150

200

250

300

US ROL Index is +31.3% for January 2023 renewals, while risk adjusted price change was +40-
60%, change in ROL was tempered by broad-based increases in retentions.

Source: Guy Carpenter Property Cat Reinsurance Rate on Line Index 



Exponential Growth in Losses from SCS

4Source: PCS, Verisk Global AAL Report, Verisk AIR Touchstone

Simultaneous changes in weather, exposure growth, and inflation make predicting SCS loss costs difficult

2023 (Trend): $30-35bn

5-yr avg: $24bn

10-yr avg: $19bn

30-yr avg: $11bn

Touchstone 9.0 US AAL: $18bn

Touchstone 10.0 US AAL: $28bn
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SCS Losses by Year

PCS Reported US Insured SCS Loss Expon. (PCS Reported US Insured SCS Loss) Historic Annual Total SCS Loss 
Trend (1973-2022): 9.6%



Key Considerations

Historical data lacking as population masses have expanded, particularly in more SCS 
prone regions

Evolving nature of weather patterns requires updating risk model assumptions

Shifting reinsurer appetite forces an adjustment to primary pricing and underwriting

Changing exposure due to larger homes, expanding urban centers, material and labor 
inflation

Regulatory dynamics create pressure, especially on personal lines admitted market 
against increasing rate to reflect higher loss costs

Rating Agency CAR and internal capital models will reflect significantly higher contribution 
from SCS Risk YoY due to higher operating leverage (NWP up, PHS down), cat vendor 
model updates, ITV inflation, and higher reinsurance attachment points.

How can Actuarial Data Analysis help Model, Manage, and 
Mitigate Severe Convective Storm Exposure
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Increasing evolution of natural 
catastrophe risk are driving 
carriers to reevaluate their 

underwriting and risk 
management strategies

Applying Actuarial techniques 
to Public data can help carriers 

better manage SCS peril

Defining a view of risk is a key step to making better decisions in pricing, underwriting, capital strategy



Informing a holistic approach requires synthesis across 
multiple sources
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Key Data Elements for Analysis Data Sources

Number and size of exposures over time US Census Bureau, American Community Survey, Realtor Databases, IBHS, 
CoreLogic

Trends in building material costs, labor US Bureau of Economic Analysis, Bureau of Labor Statistics, Marshall & Swift / 
CoreLogic

Economic and insured industry loss estimates NOAA, Swiss Re Sigma, PCS, Reinsurance Broker Reports, Company Filings & 
Disclosures, Carrier Internal Loss Data, Insurance Information Institute

Carrier Statutory Filings NAIC, SERFF, S&P Financial, AM Best

Weather Data NOAA, NASA, Commercial Weather Data Vendors

Capital Modeling Tools & Software Broker Models, Consultant Platforms, Python & R Packages

Government Agency Data St. Louis FRED

Catastrophe Modeling Peril and Damageability Data Verisk/AIR, RMS, Karen Clark & Co., Oasis



Weather has been most volatile contributor, but has driven a 
positive contribution to trend for last decade
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Source: PCS, Census Bureau, Department of Labor, St Louis FRED, Bureau of Economic Analysis, Statista
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Components of Rise in SCS Cost

Exposure Index (3.3%) Inflation Index (3.9%) Weather Index (2.1%) Total Cost Index (9.6%)

Weather trend began upward inflection around 2008, while historically stable price inflation has also 
accelerated post COVID



Construction Materials costs rose 54% in last 5 year, equivalent 
to the total increase over the prior 15 years
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Source: Department of Labor, St Louis FRED, Bureau of Economic Analysis



Size of Average Single Family Dwelling (SFD) has risen almost 
twice as far as total number of residential housing units
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Prior to the last decade, highest SCS States saw lower 
population growth. In recent years, high growth states have 
seen biggest SCS losses
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Property lines include Fire & Allied Lines, Inland Marine, Farmowners, Homeowners



Evolving A Property Risk Strategy to meet Tomorrow’s 
Challenges

11Actuaries can help companies develop more informed, holistic, and prospective views of property risk

Peril Pricing

Marketing 
Strategy

Underwriting

Accumulation 
Management

Event 
Response 

Capabilities

Reinsurance

Earnings 
Volatility 

Management

Portfolio 
Optimization

Tenets of an 
Effective SCS 
Management 

Strategy



Copyright © 2022 Guy Carpenter & Company, LLC. All rights reserved.A business of Marsh McLennan

Guy Carpenter & Company, LLC is a global leader in providing risk and reinsurance intermediary services.  Guy Carpenter is wholly owned subsidiaries of Marsh & McLennan Companies (NYSE: MMC), a global team of professional services companies offering clients advice and 
solutions in the areas of risk, strategy and human capital. Marsh & McLennan Companies is also the parent company of Marsh, a global leader in insurance broking and risk management; and Mercer, a global leader in human resource consulting and related services.

Guy Carpenter provides this report for general information only. The information contained herein is based on sources we believe reliable, but we do not guarantee its accuracy, and it should be understood to be general insurance/reinsurance information only. We make no 
representations or warranties, express or implied. The information is not intended to be taken as advice with respect to any individual situation and cannot be relied upon as such. Please consult your insurance/reinsurance advisors with respect to individual coverage issues.

Statements concerning tax, accounting, legal or regulatory matters should be understood to be general observations based solely on our experience as reinsurance brokers and risk consultants, and may not be relied upon as tax, accounting, legal or regulatory advice, which we are not 
authorized to provide. All such matters should be reviewed with your own qualified advisors in these areas. 

Readers are cautioned not to place undue reliance on any historical, current or forward-looking statements. We undertake no obligation to update or revise publicly any historical, current or forward-looking statements, whether as a result of new information, research, future events or 
otherwise.

We are committed to adhering to antitrust laws and caution all recipients that this report is intended solely to provide general industry knowledge. Under no circumstances shall it be used as a means for representatives of competing companies, and/or firms, to reach any understanding 
whatsoever, whether it be about specific pricing of specific products, if particular products should be marketed to the public, or the terms under which products are marketed.

We undertake to keep confidential all information concerning the business and affairs of our clients that may be obtained or received as a result of interaction with such clients. We will not, without the client’s prior written consent (such consent not to be unreasonably withheld or 
delayed), disclose such information, in whole or in part, to any other person other than our affiliates, employees, agents, professional advisers, or sub-contractors involved in the provision or receipt of (re)insurance brokerage services, consulting services, or in accordance with normal 
(re)insurance broking practice to (re)insurers and their agents. The provisions of this paragraph will not apply to the information to the extent that it is (i) already lawfully in our possession on the date of its disclosure; (ii) in the public domain other than as a result of a breach of our 
obligation; or (iii) required to be disclosed pursuant to legal, or regulatory requirements. We may use for our own internal purposes, and include and disclose to third parties, on an anonymous and aggregate basis, information relating to (re)insurance transactions in benchmarking, 
modelling and other analytics offerings derived from such information.

This report or any portion of the information it contains may not be copied or reproduced in any form without our permission.

The trademarks and service marks contained herein are the property of their respective owners.

© 2023 Guy Carpenter & Company, LLC
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