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INT-2: Intermediate/Advanced
Exposure and Experience Rating – Next Steps
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Antitrust NoticeAntitrust Notice

• The Casualty Actuarial Society is committed to adhering strictly to 
the letter and spirit of the antitrust laws.  Seminars conducted under p
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 meetings.  

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

2



INT-2: Intermediate / Advanced
A dAgenda

A. Benchmarking
Pigeonholing What Actuaries Do

Actuarial Utopia – Benchmark Assessment Matrix

B. Excess Casualty Trends
Frequency and Severity TrendsFrequency and Severity Trends

Numerator / Denominator Issue – Interplay with Rate changes     

C. Stratified Rate Changes
Impact of Premium SizeImpact of Premium Size

D. Excess Development Factors
Variations by attachment points, etc.

E. Excess Loss Factors
Rolling up Exposure and Experience Results

F. Bringing it All Together
Emergence Testing – Impact on Reserving

T H E  S C I E N C E  O F  R I S K S M 3

Underwriting Cycle

A BenchmarkingA. Benchmarking
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Benchmark Assessment Matrix
A S t d F kA Suggested Framework
• All information received can be slotted (“pigeonholed”) for further 

analysisanalysis

• Set up an initial matrix of lines of business and types of analyses of 
interest to a primary company or reinsurer

– US some 30 LOBs and 20 types of analysesUS some 30 LOBs and 20 types of analyses

– Trends, LDFs, ILFs, …, cycle analysis

– Similar for Global

• Visual framework to systematically:• Visual framework to systematically:
– Survey and slot internal and external info into each cell

– Assess confidence of each item in each cell

Establish priorities for pricing projects direct and proxy– Establish priorities for pricing projects – direct and proxy

• Ultimately chief actuaries and upper management use all information 
to assess market cycles for each LOB

F k f l tti t i l t ti i l di t d ’
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• Framework for slotting actuarial presentations, including today’s

Pigeonholing: 
P tti Wh t A t i D i BPutting What Actuaries Do in a Box

Perspectives From America: By John Buchanan – May 2012
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Benchmark Assessment Matrix
E ti ti C fid Ill t tiEstimating Confidences - Illustrative

1 2 3 4 5 6 7

Trends

Ground Up Excess Loss Dev't Factors

Severity Freq Exposure Severity Freq Ground Up Excess

      
      
      

Property

Casualty

Specialty

8 9 10 11 12 13 14 15

Excess State/ Layer

Ground‐Up Loss Hazard/ Experience/ Emergence

Primary Reinsurance Loss Costs Factors ALAE Subline Exposure Testing

       

Rate Changes

Property

       

       

16 17 18 19 20 21 22 23

Industry LOB Where

p y

Casualty

Specialty

Industry LOB Where

External  Aggregate  Macro Redund/Def/ in the 

Forces Primary Reinsurers Volatility Distribution Application Correlations Cycle?

       
       

Loss Ratios

Property

Casualty        

       

Confidence Good  Medium  Some  Minimal 

Casualty

Specialty
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B Excess Casualty TrendsB. Excess Casualty Trends
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Frequency Trends:  Which way are they going?q y y y g g

A spotlight has been shone on claim frequency changes 
over the last dozen years. This session will use the new 
ISO size-of-loss and concomitant rate-change data 
sources to survey the level of frequency and related 
severity and loss ratio changes in various lines ofseverity and loss ratio changes in various lines of 
business under various sets of assumptions.  This 
session will include investigating the impact of 
differences in nuisance claims and large claims by sizedifferences in nuisance claims and large claims by size-
of-loss, and assess the qualitative impact of various 
claim frequency drivers.  

T H E  S C I E N C E  O F  R I S K S M 9
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Frequency Trends:  Which way are they going?

10

• Importance of getting it right

q y y y g g

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

• Investigating frequency trends by size-of-lossg g q y y
– Company variations
– Data sources
– Overview and difficulty in assessing – numerator vs. denominator issue
– Sample ground-up vs. excess frequency calculations – new source

• Using new raw losses, claim counts, and earned premium triangles
• Using on-level rate factors, premium size and new vs. renewal, and detrended excess 

thresholds
– Other sources: Comparing incoming case loads to large settled verdicts and settlements

• Assessing frequency trend impact componentsAssessing frequency trend impact components
– Frequency trend assessment matrix
– Two sample impact analyses

• Personal Auto
• MPL

E i i

T H E  S C I E N C E  O F  R I S K S M 10

– Emerging issues
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Frequency Trend: Company DispersionFrequency Trend: Company Dispersion

T H E  S C I E N C E  O F  R I S K S M 11

Average increase in Frequency (# ground-up claims per reported Earned Premium – not on-level) from 2006 to 2010 for this group is 
24.0% 11

Comparison of ISO Sources
Excess Development, Trend, Rate Changes 
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SOLM: Subclasses, Volumes, 
d I f ti A il bland Information Available

T H E  S C I E N C E  O F  R I S K S M 13
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Size-of-Loss Matrix: Sample Exhibitp
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SOLM: Triangle Utility – Select Raw DataSOLM: Triangle Utility Select Raw Data

•Select Specific GL or CA Markets, All GL, All CA, GL and CA Combined
•Set a minimum and maximum loss range to analyze

T H E  S C I E N C E  O F  R I S K S M 15

•Choose either Indemnity, Indemnity + ALAE, ALAE Only, Occurrence Count, Severity 
(with and without ALAE)
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SOLM: Triangle Utility - AssumptionsSOLM: Triangle Utility Assumptions

Select Loss 
Development Factors

Loss amounts yield a loss ratio calculation.
Occurrence counts yield a frequency calculation

Choose a threshold 
adjustment to compensate 
for impact of severity trend

Select rate changes and 
new/renewal adjustments 

to on‐level earned

Select premium 
development factors

T H E  S C I E N C E  O F  R I S K S M 16

for impact of severity trend 
on thresholds

to on level earned 
premium 
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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

20,000

25,000

GL Subline ‐ Ground‐Up ‐@39 months
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Frequency Trend Illustration: Ground-Up
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Excess Frequency Trend Illustration: 25k

19

Average Excess Frequencies: 50k, 500k
N t Adj t d f R t Ch I t f Th h ldNot Adjusted for Rate Changes or Impact of Threshold 
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Various Excess Frequency Analyses
S l G d d E F i Unadj stedSample Ground-up and Excess Frequencies – Unadjusted 
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Illustrative Usage of SOLM Data
Average Ground Up Severity and Partial Loss RatiosAverage Ground-Up Severity and Partial Loss Ratios
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C Stratified Rate ChangesC. Stratified Rate Changes
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Interplay of Loss/Premium Based Frequencies and Rate Changes
Rate Change Variation SurveyRate Change Variation Survey

Source: Verisk Review – Staying ahead of the Pricing Roller Coaster
John Buchanan and Joe Izzo – Fall 2012
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Illustrative Rate Changes
Dispersion by Premium Size Sample 1Dispersion by Premium Size – Sample 1
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Illustrative Rate Changes
Dispersion by Premium Size Sample 2Dispersion by Premium Size – Sample 2
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Source: MarketWatch Unleashed @6/2013 – Sample LOB;  
85.2B WP from 163M matched renewal policies across GL, CAu, and CF 



Rate Changes - Primary
Check for Appropriateness of On-level FactorsCheck for Appropriateness of On level Factors

45%
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34%35%

40%

5%

Prem/Ops Products

Fire Allied

Comm Auto Liab Total

% 16%

21%
20%

25%

30%

11%

16% 16%

12%

10%

15%

0%

5%

0‐10 10‐25 25‐50 >50K All All x0‐10
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Assessing New vs. Renewal Business
Conversion to Index – Impact of Cycle?Conversion to Index – Impact of Cycle?
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D Excess Development FactorsD. Excess Development Factors
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Various Excess LDF Analyses
S l d l t f t b E LSample development factors by Excess Layer

T H E  S C I E N C E  O F  R I S K S M 30
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Various Excess LDF Analyses
Sample Dispersion of Company LDFs

T H E  S C I E N C E  O F  R I S K S M 31
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Excess Claim Dispersion
Case Study IndicationCase Study Indication

T H E  S C I E N C E  O F  R I S K S M 32
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Size-of-Loss Report Year Trend Utility
Percentile Graphing Illustration #1Percentile Graphing – Illustration #1

120,000 

State X ‐ Report Year ‐ 36 month evaluation

80,000 

100,000 

p
75, 90, 95th percentile

60,000 

20,000 

40,000 

‐
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T H E  S C I E N C E  O F  R I S K S M 33
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To be used as part of ERLI Warning (Emergence-Reinsurance Layer Index) - 2013

Excess Loss Development Factors
Scaling Industry Benchmarks

T H E  S C I E N C E  O F  R I S K S M 34
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E Testing Increased Limits FactorsE. Testing Increased Limits Factors
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Exposure and Experience Comparisonp p p
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• In this case study, there is an inconsistent relationship as move up 
the attachment points

• While the low layer Experience is about half of Exposure, the upperWhile the low layer Experience is about half of Exposure, the upper 
layers are about equal to Exposure

• Need more investigation to reconcile and help solve the puzzle

• Look for internal submission inconsistencies (oftentimes profile 

36

( p
issues), as well as outside help through benchmarking for credibility

Source: CARe IT 1 – June 2011 – John Buchanan / Mike Angelina



Roll-up Results across AccountsRoll up Results across Accounts

Test of Default Parameters
• Aggregate across “similar” accounts to evaluate• Aggregate across similar accounts to evaluate 

pressure on industry defaults
– May want to re-rate accounts using e.g. default rate 

changes, ILFs, premium allocations, LDFs, trends, etc.

• Each individual observation represents a 
cedant/attachment point exper/expos ratio

• Review dispersion of results and overall trendp
– E.g. if weighted and/or fitted exper/expos ratios are well 

below 100% (or e.g. 90% if give some underwriter credit)
then perhaps default L/Rs overall are too high (or 
conversely LDFs or trends too light)conversely LDFs or trends too light)

– If trend is up when going from e.g. 100k to 10mm att pt, 
then perhaps expos curve is predicting well at lower 
points but is underestimating upper points

37Source: CARe IT 2 – June 2011 – John Buchanan 

Roll-up Results across Accounts

Test of Default Parameters (cont.)

p

• Before making overall judgments, must 
consider 

UW contract selectivity (contracts seen vs written)– UW contract selectivity (contracts seen vs. written), 

– Sample size (# of cedants/years),

– Impact “as-if” data (either current or historical)

– Survivor bias

– Systematic bias in models

“L k ”– “Lucky”

38Source: CARe IT 2 – June 2011 – John Buchanan 



Hybrid roll-ups: Test of Default Factors
Example 1

Well below 100%, 
pressure to reduce expos 

i

39

params or increase exper 
params…but credible??

Source: CARe IT 2 – June 2011 – John Buchanan 

Test of Default Rating Factors – Example 2

Exposure curve too light 
with higher attachment 
points?

40Source: CARe IT 2 – June 2011 – John Buchanan 



F Bringing it All TogetherF. Bringing it All Together
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Reinsurance Emergence Testing
Examples – Excess MPL and Primary Casualty

1 2 3 4 5 6 7

Severity Freq Exposure Severity Freq Ground Up Excess

dd

Property

Trends

Ground Up Excess Loss Dev't Factors

Used in ET

Used in ET

8 9 10 11 12 13 14 15

Excess Region/ Layer

Used in ET

Used in ET

Casualty

Specialty

Ground‐Up Loss Hazard/ Experience/ Emergence

Primary Reinsurance Loss Costs Factors ALAE Subline Exposure Testing

Used in ET IT1‐JBCasualty

Rate Changes

Property

Used in ET IT1‐JB

y

Specialty
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Reinsurance Emergence Testingg g
• Start with individual claims and their histories
• Create ground-up and excess layer LDFs and g p y

compare to benchmarks for credibility
– Create both $ and # claim count triangles
– Loss year and calculated report year

E t d b th h ld it d f• Excess trends by threshold - severity and frequency
• Vary thresholds (detrended)

– e.g. Ground-up, $10,000, $25,000, $50,000, $100,000

• Compare to benchmark severity and frequency trends
• Include exposure base to project future quarterly 

losses, including rate change estimatesg g
• Estimate expected losses by layer and compare to 

actual – aggregate across accounts
– Roll-up quarterly testing by year and inspect to see if hot (or 

ld) tt i f l i i l

43

cold) patterns arise for early warning signals 

Reinsurance Emergence Index
S l I di id l Cl i d t d hi t iSample Individual Claim data and histories

44



Estimating Individual Claims at Ultimate with Benchmarks
Steps and ComplexitiesSteps and Complexities

• Goal: Produce a set (or sets) of individual losses at an ultimate basis 
developed trended dispersed and adjusted for other factors– developed, trended, dispersed, and adjusted for other factors. 

– aggregate or roll-up accounts to produce inputs for a curve-fitting routine to benchmark against industry ELFs.  
– especially needed in lines or countries without good benchmarks 

• Excess Development: 
– Evaluate whether company is fast, medium, slow, or extra slow compared to aggregate industry
– Include soft market vs. hard market coverage differentiators (e.g 1997-2001 have different set of agg LDFs per RAA et al) 
– Evaluate large industry portion of development coming in 20+ years (e.g. RAA GL excl mass tort shows significant very late 

devt) 
– Also for tail considerations, perhaps add on some simulated measure of fresh IBNYR claims 
– Estimate total aggregate layer excess LDFs - credibility weight indicated with scaled industry factors 
– Use Report Year if possible, with benefit that LDFs aren't so large 
– Vary individual excess LDFs by size of loss - do larger claims develop faster or slower? 
– Be careful of large claim trap (e.g. large claims are already large, so may not need additional large LDFs 

(numerator/denominator issue)
– Evaluate dispersion of development factors; understate variability if apply the same LDF to all claims 
– Apply LDFs to open claims only, and look for off-balance 

• Excess Trend: 
– Select severity trend factor based upon study by size-of-loss
– Perhaps vary by year 

• Other factors: 
– Break apart components of claims into e.g. medical vs. indemnity or economic vs. non-economic 
– Evaluate impact of historical and/or changing policy limits 

• Randomization: Perhaps simulate all of the above effects for different scenario calculations 

T H E  S C I E N C E  O F  R I S K S M 46



On the Path to Excess Loss Factors
Sample Calculation of Individual Claims at Ultimate

T H E  S C I E N C E  O F  R I S K S M 47
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Case Study
Emergence Information to Reserving (IT4)Emergence Information to Reserving (IT4)

Treaty 
Year

Adjusted Subject 
Earned Premium

Subject 
Reported 
L&ALAE

Subject 
Reported 
Counts

Severity 
Trend

Frequency 
Trend

Adjusted 
Subject 

Reported 
L&ALAE

Adjusted 
Subject 

Reported 
Counts

XS 
LDF

LDF 
Burn Cost

Cape Cod 
Burn Cost

Selected 
Burn Cost

Selected 
Ultimate 
Adjusted 
Subject 
L&ALAE

2001 26,471,130 0 0 1.657 1.000 51,032 1 1.070 0.21% 0.21% 0.21% 54,6052001 26,471,130 0 0 1.657 1.000 51,032 1 1.070 0.21% 0.21% 0.21% 54,605
2002 25,839,654 121,638 1 1.573 1.000 125,048 1 1.082 0.52% 0.51% 0.52% 135,302
2003 23,751,778 962,293 7 1.484 1.000 1,137,320 7 1.101 5.27% 4.96% 5.27% 1,252,189
2004 24,116,512 548,373 3 1.415 1.000 745,593 4 1.129 3.49% 3.35% 3.49% 841,775
2005 27,085,710 101,634 1 1.335 1.000 101,865 2 1.174 0.44% 0.66% 0.44% 119,589
2006 26,124,453 433,472 1 1.268 1.000 433,472 1 1.249 2.07% 2.04% 2.07% 541,406
2007 32,301,844 383,064 3 1.211 1.000 383,064 3 1.396 1.66% 1.72% 1.66% 534,757
2008 37,808,219 295,429 4 1.154 1.000 372,765 5 1.704 1.68% 1.75% 1.68% 635,1922008 37,808,219 295,429 4 1.154 1.000 372,765 5 1.704 1.68% 1.75% 1.68% 635,192
2009 41,489,120 0 0 1.100 1.000 157,264 1 2.506 0.95% 1.45% 1.45% 600,223
2010 40,992,570 103,942 1 1.049 1.000 104,136 1 6.192 1.57% 1.74% 1.74% 712,519
Total 305,980,990 2,949,845 21 3,611,558 26 1.68% 1.77% 1.77% 5,427,557

Prospecti
ve

2011 40 000 000 1 85% 741 0672011 40,000,000 1.85% 741,067

Selected 2.75% 1,100,000  

Expected Emergence - Pricing Assumptions
PremOps-1 100x100 12 24 36 48 60 72 84 96 108 120 120+

S l t d ATU 6 192 2 506 1 704 1 396 1 249 1 174 1 129 1 101 1 082 1 070Selected ATU 6.192 2.506 1.704 1.396 1.249 1.174 1.129 1.101 1.082 1.070
Selected Cum'l % Reptd 16.1% 39.9% 58.7% 71.6% 80.1% 85.2% 88.6% 90.8% 92.4% 93.5% 100.0%

Selected Incr % Reptd 16.1% 23.8% 18.8% 12.9% 8.4% 5.1% 3.4% 2.3% 1.6% 1.0% 6.5%

Incremental Reported 177,649     261,298   206,593  142,426     92,739    56,263   37,346   24,778   17,544      11,402    71,963        
Cumulative Reported 177,649       438,947     645,540    787,966       880,705   936,968  974,314  999,092   1,016,636   1,028,037 1,100,000     

NB: After each contract is written, the expected ultimate losses, along with reporting, payment, premium, and , p , g p g, p y , p ,
commission patterns reflecting all treaty terms and conditions (e.g. AADs…) should be given to reserving for 
their initial selections and subsequent testing.   For more robust pricing/reserving links and other management 
purposes items like capital usage, expected loss and combined ratios, expected investment income, ROEs and 
other pricing assumptions such as trends, LDFs, rate changes,  and ILFs selected should be given as well.  48



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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G AppendixG. Appendix
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