
Concurrent Session 1:
Negative Frequency TrendNegative Frequency Trend

CAS/CARe Seminar, Bermuda, June 6-7, 2013

1

John Buchanan, ISO – Excess and Reinsurance



A tit t N tiAntitrust Notice
• The Casualty Actuarial Society is committed to adhering strictly to• The Casualty Actuarial Society is committed to adhering strictly to 
the letter and spirit of the antitrust laws.  Seminars conducted under 
the auspices of the CAS are designed solely to provide a forum for the 
expression of various points of view on topics described in the 
programs or agendas for such meetingsprograms or agendas for such meetings.  

• Under no circumstances shall CAS seminars be used as a means 
for competing companies or firms to reach any understanding –p g p y g
expressed or implied – that restricts competition or in any way impairs 
the ability of members to exercise independent business judgment 
regarding matters affecting competition.  

• It is the responsibility of all seminar participants to be aware of 
antitrust regulations, to prevent any written or verbal discussions that 
appear to violate these laws, and to adhere in every respect to the 
CAS antitrust compliance policyCAS antitrust compliance policy.

2



Concurrent Session 1Concurrent Session 1 
Negative Frequency Trend?    And where are we going…

In analyzing the various components of the underwriting cycle, a spotlight has been 
shone on the impact of frequency changes over the last dozen years. Apparently some 
significant frequency reductions may help solve the puzzle in some lines of relatively 
good overall results in spite of overall price reductions and not keeping up with steadily 
increasing average severities over the last decade This session will survey the level ofincreasing average severities over the last decade. This session will survey the level of 
frequency reductions in various lines of business, investigate the difference between 
reductions in nuisance claims and large claims, peel apart the components driving the 
reductions, and attempt to assess which of those components could turn around either 
slowly or abruptly under changing circumstances. y p y g g

Moderator / Panelist:
John Buchanan, ISO – Principal, Reinsurance Division 

Panelists:
Jill Cecchini, Vice President, Scor Reinsurance 
Brian Alvers, Senior Managing Director, Aon Benfield 
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Agenda – CS 1Agenda CS 1
Negative Frequency Trend…and where are we going…

• Overview – John 5 mins
o Framing the presentations

• Negative Frequency Trends! – Brian 20 mins
o Modeling the underwriting cycle
o More US indications – PAu, WC, MPL, Management Liability, Property
o Some International indications 

• Negative Frequency Trends? – Jill 20 minsNegative Frequency Trends? Jill 20 mins
o Survey - GL, Auto, Property
o Reasons for decline
o Future observations

• Negative Frequency Trends: Further Investigation – John 20 mins
o Investigating frequency trends by size-of-loss
o Assessing frequency trend impact components
o Emerging issues
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• QA 10 mins



Framing Today’s Presentations
Negative Frequency Trend (CS 1)Negative Frequency Trend (CS 1)
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Concurrent Session 1:
Negative Frequency TrendNegative Frequency Trend

Further Investigation
CAS/CAR S i B d J 6 7 2013
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Agenda – CS 1Agenda CS 1
Negative Frequency Trend…Further Investigation 

• Importance of getting it right
o The two major company killers: US Liability and US Catastrophe exposure*
o An accumulation of many years of getting it wrong is an avalanche of red ink, or worse

I ti ti f t d b i f l• Investigating frequency trends by size-of-loss
o Overview and difficulty in assessing
o Two sample ground-up vs. excess frequency calculations

• Single maturity (ground-up and 50k)
• Triangulated (ground-up vs. various excess thresholds)

o Comparing incoming case loads to large settled verdicts and settlements

• Assessing frequency trend impact components
o Frequency trend assessment matrixo Frequency trend assessment matrix
o Two sample impact analyses

• Personal Auto
• MPL

• Emerging issues
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• Emerging issues

* Jeffrey Dollinger – International Reinsurance: The Education of an American Actuary – CAGNY May 2013



Si f L T d O iSize-of-Loss Trend Overview

• Review components underlying profitability and the underwriting cycle
o Rate changes generally down, or not keeping up with severity trends
o Loss severity trends relatively steady

Yet profitability levels generally maintainedo Yet, profitability levels generally maintained

• Spotlight shown on impact of frequency changes over the last dozen 
years to help solve the puzzley p p

o Evaluate differential impact on primary vs. reinsurance companies
o Nuisance vs. large claims
o Individual frequency driver impact assessments 

• Difficulty in estimating excess severity and frequency trends• Difficulty in estimating excess severity and frequency trends
o Brief recap last year (covered in CARe Intermediate Track)

• Watching out for reversals – slowly or abruptly
o Early warning signals – report year indications
o Emergence testing
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S l G d U S it d F T dSample Ground-Up Severity and Frequency Trends

Source: ISO Size-of-Loss Matrix, including MarketWatch on-level factors
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Size-of-Loss Matrix – Sample Exhibit
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Illustration of Excess Trend IssueIllustration of Excess Trend Issue
Ground-Up Severity and Frequency Trends - Unadjusted

GL S bli #1 (6 4%) @39GL Subline #1 (6.4%) ‐ @39mo
2001 2002 2003 2004 2005 2006 2007 2008 2001‐2008

Incurred Indemnity 214,412,316 203,542,314 180,631,697 195,650,189 173,943,567 165,275,287 188,395,183 157,066,018 1,478,916,571
Incurred ALAE 52,258,682 49,259,223 39,429,574 39,928,490 36,038,372 34,504,967 43,897,691 35,514,703 330,831,702
Occurrence  Count 17,127 13,576 11,687 11,305 10,453 9,711 10,037 9,599 93,495
Earned Premium ‐ Raw 512,637,147       512,069,014       601,592,626       638,906,992        639,194,023       614,239,742       604,657,222       618,735,296      4,742,032,061
Indicated LR ‐ unadjusted 0.52                    0.49                    0.37                    0.37                     0.33                    0.33                    0.38                    0.31                   0.38                        
Frequency (per $1m orig prem) ‐ unadj 33.41 26.51 19.43 17.69 16.35 15.81 16.60 15.51 19.72

Average Severity
GL Subline Ground Up @39months

Frequency per $1mm Orig Premium
GL Subline ‐ Ground‐Up ‐@39 months

Frequency (per $1m orig prem)   unadj 33.41 26.51 19.43 17.69 16.35 15.81 16.60 15.51 19.72
Average  Severi ty 15,570 18,621 18,830 20,838 20,088 20,573 23,144 20,063 19,357

y = 12961e0.0475x15,000
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Illustrative Usage of DataIllustrative Usage of Data
Excess Severity Trends – Unadjusted

500,000

Illustration of Estimated Excess Severity Trends
GL Subline 2 ‐ Claims excess of 50k @ 39 months

y = 275775e0.0419x
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Illustration of Estimated Excess Frequency Trends
GL S bli 3 Cl i f 50k @ 39 th

1.40

1.60 GL Subline 3 ‐ Claims excess of 50k @ 39 months

0 80

1.00

1.20

0 40
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0.80

Frequency (per $1m orig prem) ‐ unadj

0.00

0.20

0.40

Frequency (per $1m on‐level prem) ‐ unadj

Frequency (per $1m prem) ‐ adj due to Sev

• Using Size of Loss Matrix data, including the below adjustments
o Adjust Earned Premiums to Current Level (using MarketWatch)
o Include severity trend on excess counts (to counter the effect of severity on claims close to the threshold)

U i d t t l t

0.00
2001 2002 2003 2004 2005 2006 2007 2008

• Using data to evaluate:  
o are excess and reinsurers participating in the favorable frequency decline experienced in the 2000’s.  
o Are frequency reductions affecting small claims only, or are larger claims being reduced as well (or even more than small claims) due to additional safety 

measures, etc. 
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Sample Frequency ProjectionsSample Frequency Projections
Ground-up Claims

Source: ISO Size-of-Loss Matrix – premiums and frequencies developed to ultimate using all year-volume weighted averages
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Various Excess Frequency AnalysesVarious Excess Frequency Analyses
Sample Ground-up and Excess Frequencies - Unadjusted
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Various Excess Frequency AnalysesVarious Excess Frequency Analyses
Total Incoming Caseloads - NCSC
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Various Excess Frequency AnalysesVarious Excess Frequency Analyses
Total Large Verdicts and Settlements by Closed Year - JVR
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Frequency Trend Assessment Matrix – Overview and Steps

Overview: Apply knowledge from internal and external sources

Frequency Trend Assessment Matrix Overview and Steps
Reconciling Expected Impacts on Historical Trend Indications

Overview: Apply knowledge from internal and external sources
o Assess qualitative impacts affecting individual lines of business 
o Evaluate impacts on combinations of lines under an ERM framework; historical and emerging

1. Start with a survey list of potential historical issues or topics 
e g impact of seat belt laws for Personal Auto or MPL under various time frameso e.g. impact of seat belt laws for Personal Auto or MPL under various time frames

2. Assess whether each item would have a positive or negative impact
o e.g. expected to reduce (positive) or increase (negative) the frequency trend, no impact or 

unknown
3 Attempt to quantify impact of each item3. Attempt to quantify impact of each item

o Low, medium, high, or unknown
4. Reconcile various impact items, direction and magnitude, on historical 
frequency trend indications

o Eyeball axiom – do the two visuals line up across the time periods included?o Eyeball axiom – do the two visuals line up across the time periods included?
o Perhaps more rigorous trend analysis confidence level tests can be applied

5. Do the same for: 
o Across line impacts under ERM (e.g. economy, climate change, etc.)
o Severity impacts and other items in Benchmark Assessment Matrixo Severity impacts and other items in Benchmark Assessment Matrix
o Future emerging issues
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Frequency Trend Assessment Matrix
Impact Illustration #1 – Personal Auto Cycle 
Components
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Frequency Trend Assessment Matrix
I t Ill t ti #2 MPL C l C tImpact Illustration #2 – MPL Cycle Components
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E i I Wh t’ H t?Emerging Issues - What’s Hot?

S f ISO’ E i I P l b• Survey of ISO’s Emerging Issues Panel members

oRespondents’ top issues:
Climate Change Food-related issues
Cyber security Hydraulic fracturing
Co nterfeit prod cts Nanotechnolog• Climate change

• Cyber security/social media liability

Counterfeit products Nanotechnology
Hazardous 
chemicals/materials

Social media 
liability

• An insurer’s top issues may depend on their size
and market

chemicals/materials liability

Source: Jeff DeTurris – ISO Emerging Issues Panel and Portal

21



E i I E d d T iEmerging Issues – Expanded Topics
• Alternative energy • Hydraulic Fracturing (fracking)Alternative energy
• Artificial intelligence
• Class action lawsuits
• Climate change

Hydraulic Fracturing (fracking)
• Hazardous chemicals/products
• Litigation financing
• Medical/recreational marijuana

• Cyber security
• Defective/counterfeit products
• Demographic changes

D i / hi l i

• Nanotechnology
• Social media liability
• Space weather

S l h i l bilit• Driver/vehicle issues
– CAFE standards, self-driving cars

• Drywall
• Economic downturn

• Supply chain vulnerability
• Water quality/scarcity

• E-waste
• Food-related issues
• Genetically modified organisms

G b ildi• Green buildings
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Emerging Issues - IllustrationEmerging Issues Illustration
Assessing Impact by Line of Business Framework
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Appendixpp
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Benchmarking: Data to Wisdom Conversion
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Overview: Comparison of ISOOverview: Comparison of ISO 
Excess Loss Development and Trend Sources
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Size of Loss Trend 
Empirical Approach UnadjustedEmpirical Approach - Unadjusted

"true" trend-> 1.080 1.080 1.100 1.100
Clm # Y1 Y2 Y3 Y4 Y5

35 80.45 86.89 93.84 103.22 113.55
34 63 02 68 07 73 51 80 86 88 95

Trend Test - Base Case (no exposure growth or freq trend)

34 63.02 68.07 73.51 80.86 88.95
33 49.72 53.69 57.99 63.79 70.17
32 39.49 42.65 46.07 50.67 55.74
31 31.59 34.12 36.85 40.53 44.59
30 25.45 27.49 29.68 32.65 35.92
29 20.64 22.30 24.08 26.49 29.14
28 16.86 18.21 19.67 21.64 23.80
27 13 87 14 98 16 18 17 80 19 58

Tot 426 460 497 546 601
# 35 35 35 35 35
Avg 12.2        13.1       14.2       15.6       17.2       
check sev chg 1.080 1.080 1.100 1.100 1.090

"feeder" trend sel 1.000 1.000 1.000 1.000 1.000 27 13.87 14.98 16.18 17.80 19.58
26 11.49 12.41 13.40 14.74 16.22
25 9.58 10.35 11.18 12.30 13.53
24 8.05 8.69 9.39 10.33 11.36
23 6.81 7.35 7.94 8.74 9.61
22 5.80 6.26 6.77 7.44 8.19
21 4.97 5.37 5.80 6.38 7.02
20 4 30 4 64 5 01 5 51 6 06

Threshold 25.0 25.0 25.0 25.0 25.0
Tot xs 290 313 338 398 438
# 6 6 6 7 7
Avg 48.3        52.2       56.3       56.9       62.6       
indic sev chg 1.080 1.080 1.010 1.100 1.067

20 4.30 4.64 5.01 5.51 6.06
19 3.74 4.04 4.36 4.80 5.27
18 3.27 3.54 3.82 4.20 4.62
17 2.89 3.12 3.37 3.70 4.07
16 2.56 2.77 2.99 3.29 3.62
15 2.29 2.48 2.68 2.94 3.24
14 2.07 2.23 2.41 2.65 2.92
13 1 87 2 02 2 19 2 40 2 64

On-level SP 1000 1000 1000 1000 1000
GU Freg 0.0350 0.0350 0.0350 0.0350 0.0350
XS Freq 0.0060 0.0060 0.0060 0.0070 0.0070
indic freq chg 1.000 1.000 1.167 1.000 1.039

GU Burn 0.4258 0.4598 0.4966 0.5463 0.6009 13 1.87 2.02 2.19 2.40 2.64
12 1.71 1.85 2.00 2.20 2.41
11 1.57 1.70 1.84 2.02 2.22
10 1.46 1.57 1.70 1.87 2.06
9 1.36 1.47 1.59 1.74 1.92
8 1.28 1.38 1.49 1.64 1.80
7 1.21 1.30 1.41 1.55 1.70
6 1 15 1 24 1 34 1 48 1 62

XS Burn 0.2897 0.3129 0.3379 0.3982 0.4380
indic pure prem chg 1.080 1.080 1.178 1.100 1.109

27

6 1.15 1.24 1.34 1.48 1.62
5 1.10 1.19 1.29 1.41 1.56
4 1.06 1.15 1.24 1.37 1.50
3 1.04 1.12 1.21 1.33 1.46
2 1.01 1.10 1.18 1.30 1.43
1 1.00 1.08 1.17 1.28 1.41
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Size of Loss Trend
H th i T ti A i 6%Hypothesis Testing – Assuming 6%
Trend Test - Base Case (no exposure growth or freq trend)

T t 426 460 497 546 601
"true" trend-> 1.080 1.080 1.100 1.100

Cl # Y1 Y2 Y3 Y4 Y5Tot 426 460 497 546 601
# 35 35 35 35 35
Avg 12.2        13.1       14.2       15.6       17.2       
check sev chg 1.080 1.080 1.100 1.100 1.090

"feeder" trend sel 1.060 1.060 1.060 1.060 1.060
Th h ld 25 0 26 5 28 1 29 8 31 6

Clm # Y1 Y2 Y3 Y4 Y5

35 80.45 86.89 93.84 103.22 113.55
34 63.02 68.07 73.51 80.86 88.95
33 49.72 53.69 57.99 63.79 70.17
32 39.49 42.65 46.07 50.67 55.74
31 31 59 34 12 36 85 40 53 44 59Threshold 25.0 26.5 28.1 29.8 31.6

Tot xs 290 313 338 372 409
# 6 6 6 6 6
Avg 48.3        52.2       56.3       62.0       68.2       
indic sev chg 1.080 1.080 1.100 1.100 1.090

O l l SP 1000 1000 1000 1000 1000

31 31.59 34.12 36.85 40.53 44.59
30 25.45 27.49 29.68 32.65 35.92
29 20.64 22.30 24.08 26.49 29.14
28 16.86 18.21 19.67 21.64 23.80
27 13.87 14.98 16.18 17.80 19.58
26 11.49 12.41 13.40 14.74 16.22
25 9 58 10 35 11 18 12 30 13 53On-level SP 1000 1000 1000 1000 1000

GU Freg 0.0350 0.0350 0.0350 0.0350 0.0350
XS Freq 0.0060 0.0060 0.0060 0.0060 0.0060
indic freq chg 1.000 1.000 1.000 1.000 1.000

GU Burn 0.4258 0.4598 0.4966 0.5463 0.6009
XS Burn 0 2897 0 3129 0 3379 0 3717 0 4089

25 9.58 10.35 11.18 12.30 13.53
24 8.05 8.69 9.39 10.33 11.36
23 6.81 7.35 7.94 8.74 9.61

XS Burn 0.2897 0.3129 0.3379 0.3717 0.4089
indic pure prem chg 1.080 1.080 1.100 1.100 1.090
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Size of Loss Trend
H th i T ti A i 12%Hypothesis Testing – Assuming 12%

"true" trend-> 1.080 1.080 1.100 1.100
Clm # Y1 Y2 Y3 Y4 Y5

Trend Test - Base Case (no exposure growth or freq trend)

Tot 426 460 497 546 601 Clm # Y1 Y2 Y3 Y4 Y5

35 80.45 86.89 93.84 103.22 113.55
34 63.02 68.07 73.51 80.86 88.95
33 49.72 53.69 57.99 63.79 70.17
32 39.49 42.65 46.07 50.67 55.74
31 31.59 34.12 36.85 40.53 44.59

Tot 426 460 497 546 601
# 35 35 35 35 35
Avg 12.2      13.1       14.2       15.6       17.2       
check sev chg 1.080 1.080 1.100 1.100 1.090

"feeder" trend sel 1.120 1.120 1.120 1.120 1.120
Threshold 25.0 28.0 31.4 35.1 39.3

30 25.45 27.49 29.68 32.65 35.92
29 20.64 22.30 24.08 26.49 29.14
28 16.86 18.21 19.67 21.64 23.80
27 13.87 14.98 16.18 17.80 19.58
26 11.49 12.41 13.40 14.74 16.22
25 9.58 10.35 11.18 12.30 13.53

Threshold 25.0 28.0 31.4 35.1 39.3
Tot xs 290 285 308 339 373
# 6 5 5 5 5
Avg 48.3      57.1       61.7       67.8       74.6       
indic sev chg 1.182 1.080 1.100 1.100 1.115

On-level SP 1000 1000 1000 1000 1000
24 8.05 8.69 9.39 10.33 11.36
23 6.81 7.35 7.94 8.74 9.61

GU Freg 0.0350 0.0350 0.0350 0.0350 0.0350
XS Freq 0.0060 0.0050 0.0050 0.0050 0.0050
indic freq chg 0.833 1.000 1.000 1.000 0.955

GU Burn 0.4258 0.4598 0.4966 0.5463 0.6009
XS Burn 0.2897 0.2854 0.3083 0.3391 0.3730
indic pure prem chg 0.985 1.080 1.100 1.100 1.065
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Size of Loss Trend – Ground Up
B h ki U i S l D tBenchmarking - Using Sample Data

45,000

50,000

State X ‐ Subset of GL Claims
Ground‐Up Severity Trend Indication ‐ Loss+ALAE

y = 6433.1e0.1153x

R² = 0.7166
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40,000
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Size of Loss Trend – Empirical Approach
Benchmarking Using Sample DataBenchmarking - Using Sample Data

State X ‐ Subset of GL Claims
Severity Trend Indication ‐ Loss+ALAE (25k, 50k, and 100k Threshold

(Trended using Hypothesis Testing  of Severity Trend of 6%)

700,000 

800,000 

900,000 

400,000 

500,000 

600,000 

100,000 

200,000 

300,000 

Range of Indicated excess trends depending upon data threshold, Yr 1-9 - Ltd to 2mm

years selected, and capping amounts: 3.2% to 9.6% Threshold Indic Trend R^2 #Raw

0 
1 2 3 4 5 6 7 8 9 10

31

Ground-Up 11.5% 0.72 14,245
25,000 6.2% 0.39 652
35,000 7.2% 0.46 538
50,000 8.6% 0.51 417
75,000 7.5% 0.40 314

100,000 7.2% 0.41 254



Appendix: Underwriting CycleAppendix: Underwriting Cycle
• Hard market vs Soft marketHard market vs. Soft market
• Calendar year vs. accident year – information / emergence lag

o Accident year – posted vs. “true” after adjusting for reserves
• Loss ratios, combined ratios, operating ratiosp g
• Forensic analysis of cycle

o Numerator impacts (loss trends, new plateaus, shock losses)
o Denominator impacts (rate changes, terms and conditions)

R l ti it d f t• Relative magnitude of components
o Losses
o Rates
o Reserve adequacy (no impact if able to review “true” AY results)q y ( p )
o Which is larger impact, losses or rates?  Perhaps vary by line

• Hypothesis
o Soft market bias towards Experience model results

C ld b i li it b d it t id
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o Could be implicit by underwriters or management override



Analyzing the Market Cycle
Numerators and Denominators
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Emergence Lag – Impact of Wrong Signals
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Actuarial Overconfidence
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Questions ?Q
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