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A tit t N tiAntitrust NoticeAntitrust Notice

The Casualty Actuarial Society is committed to adhering strictly toThe Casualty Actuarial Society is committed to adhering strictly toThe Casualty Actuarial Society is committed to adhering strictly to 
th l tt d i it f th tit t l S i d t dthe letter and spirit of the antitrust laws Seminars conductedthe letter and spirit of the antitrust laws.  Seminars conducted 

d th i f th CAS d i d l l t idunder the auspices of the CAS are designed solely to provide aunder the auspices of the CAS are designed solely to provide a g y
forum for the expression of various points of view on topicsforum for the expression of various points of view on topics p p p
described in the programs or agendas for such meetingsdescribed in the programs or agendas for such meetings.  p g g g

U d i t h ll CAS i b dUnder no circumstances shall CAS seminars be used as a meansUnder no circumstances shall CAS seminars be used as a means 
for competing companies or firms to reach any understandingfor competing companies or firms to reach any understanding –p g p y g
expressed or implied that restricts competition or in any wayexpressed or implied – that restricts competition or in any way p p p y y
impairs the ability of members to exercise independent businessimpairs the ability of members to exercise independent businessimpairs the ability of members to exercise independent business 
j d t di tt ff ti titijudgment regarding matters affecting competitionjudgment regarding matters affecting competition.  

It is the responsibility of all seminar participants to be aware ofIt is the responsibility of all seminar participants to be aware of p y p p
antitrust regulations to prevent any written or verbal discussionsantitrust regulations, to prevent any written or verbal discussionsantitrust regulations, to prevent any written or verbal discussions 
th t t i l t th l d t dh i t tthat appear to violate these laws and to adhere in every respect tothat appear to violate these laws, and to adhere in every respect to 
th CAS tit t li lithe CAS antitrust compliance policythe CAS antitrust compliance policy.p p y
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IT 2 P t Ri k E R ti O tiIT-2: Property Risk Exposure Rating OptionsIT 2: Property Risk Exposure Rating Options

D i thi i ill h i i t d ti f tiDuring this session we will cover a comprehensive introduction of ratingDuring this session we will cover a comprehensive introduction of rating 
elements standard data collection General Insurance Researchelements, standard data collection, General Insurance Researchelements, standard data collection, General Insurance Research 
Organization (GIRO) reference paper materials and new PSOLDOrganization (GIRO) reference paper materials, and new PSOLD g ( ) p p ,

h d i i b i d i l i C ismoothed component pricing basics and implementation Comparisonssmoothed component pricing basics and implementation.  Comparisons p p g p p
f i i d t fi t l l l li l i t lof various industry first loss scales large policy analysis actual vsof various industry first loss scales, large policy analysis, actual vs. 

e pected la er freq enc testing and International gro nd p and e cessexpected layer frequency testing and International ground-up and excessexpected layer frequency testing and International ground up and excess 
pricing extensions will be covered as wellpricing extensions will be covered as well.p c g e e s o s be co e ed as e
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CAR INT 2 P Ri k E R i A dCARe INT-2 Property Risk Exposure Rating - AgendaCARe INT 2 Property Risk Exposure Rating Agenda

I d i• Introduction [Shing-5]Introduction [Shing-5]
• Property Exposure Rating Overview* [Kevin 25]• Property Exposure Rating Overview* [Kevin-25]p y p g [ ]

R ti th d l i– Rating methodologiesRating methodologies 
1 t l l– 1st loss scales1 loss scales
I h i ll i d fi i i BI/TE– Issues such as premium allocation, occupancy definition, BI/TEIssues such as premium allocation, occupancy definition, BI/TE

• A Deeper Dive [Don-25]• A Deeper Dive [Don-25]
1st loss scales additional background definitions comparisons and data sources– 1st loss scales additional background, definitions, comparisons and data sources
Sample high hazard application including large deductible / shared layering– Sample high hazard application including large deductible / shared layeringg g g y g
Scale testing: actual vs expected layer frequency / return periods and COPE impacts– Scale testing: actual vs expected layer frequency / return periods and COPE impactsg p y q y p p
International ground up and excess pricing– International ground-up and excess pricingg p p g

M Ad d I [K i 15]• More Advanced Issues [Kevin-15]More Advanced Issues [Kevin 15]
– HPR Blending Component GIRO / Energy Working Party (2018/19)HPR Blending, Component, GIRO / Energy Working Party (2018/19)

• Q&A [5 minutes]• Q&A [5 minutes][ ]

* U i t i l f St Whit G C t* Using materials from Steve White, Guy Carpenterg , y p

To the extent there is time, will pause for questions after each of theTo the extent there is time, will pause for questions after each of the 
i ti Oth i ill h ti t th dmain sections.  Otherwise, will have questions at the end.  
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First Loss Scale IllustrationFirst Loss Scale IllustrationFirst Loss Scale Illustration
Linking Amount of Insurance to Loss Size for LayeringLinking Amount of Insurance to Loss Size for Layering 

$
g y g

AOI = $20 000 000 (insured value)AOI  $20,000,000 (insured value)

What is the charge for $5M excess of $5M?What is the charge for $5M excess of $5M?

• Layer attachment point: $5M / $20M = 25%; per• Layer attachment point: $5M / $20M = 25%; per 
scale 60% of losses are less than or equal to 25% ofscale, 60% of losses are less than or equal to 25% of 
AOI Therefore 60% of the total ground up lossAOI.  Therefore, 60% of the total ground-up loss g p
costs pays for losses related to the first $5M ofcosts pays for losses related to the first $5M of p y
building valuebuilding valueg

L li it $10M / $20M 50% l 75% f• Layer limit: $10M / $20M =50%; per scale, 75% ofLayer limit: $10M / $20M 50%; per scale, 75% of 
th d l th l f th fi tthe ground-up losses pays the losses for the firstthe ground up losses pays the losses for the first 
$10M f b ildi l$10M of building value$10M of building value

• Layer charge: would want to collect 15% (75 0%-Layer charge: would want to collect 15% (75.0%
60 0%) of the total ground-up expected loss costs for60.0%) of the total ground-up expected loss costs for 
the $5M excess of $5M layerthe $5M excess of $5M layer.  

Therefore if the total expected losses for thisTherefore, if the total expected losses for this 
building was $40 000 then the amount for the excessbuilding was $40,000, then the amount for the excess g
layer would be $6 000 (15% x $40 000)layer would be $6,000 (15% x $40,000)y , ( , )

6
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A Survey of Property Size of Loss CurvesA Survey of Property Size of Loss CurvesA Survey of Property  Size of Loss Curves 
• The Issues:• The Issues: 

– Plausible curves need to rely on link between losses and their exposed amounts of insurance– Plausible curves need to rely on link between losses and their exposed amounts of insurance
C b t ti ll b A t f I il t it t– Curves vary substantially by Amount of Insurance, occupancy, peril, territory, etc.y y y p y p y

– How are submission profiles produced and how are the curves applied – AOI TIV MPL PML– How are submission profiles produced and how are the curves applied – AOI, TIV, MPL, PML,…
Many different curves with varyingMany different curves, with varying 

• Lloyd’s Scales (World War II unknown)levels of credibility and • Lloyd s Scales (World War II-unknown)levels of credibility and 
t h b d • Salzman Scales (1960 personal property)transparency, have been used over • Salzman Scales (1960 – personal property)p y,
the decades • Ludwig Tables (mid 1980s – one company HO and small CP)the decades Ludwig Tables (mid 1980s one company HO and small CP)

V i R i B d S l• Various Reinsurer Based ScalesVarious Reinsurer Based Scales
Swiss Re Munich Re Skandia Frankona Cologne Re Employers Re brokers– Swiss Re, Munich Re, Skandia, Frankona, Cologne Re, Employers Re, brokers,… 

• MBBEFD Approximations (1990s S Bernegger )• MBBEFD Approximations (1990s - S. Bernegger )
– Modeling loss severity with distributions from Physics (aka Swiss Re Y1 to Y4 )Modeling loss severity with distributions from Physics (aka Swiss Re Y1 to Y4,…)
E t V l Th• Extreme Value Theory (1990s- G Ramachandran)Extreme Value Theory (1990s G. Ramachandran)

F t ff ti Fi L M lti l i d l– Factors affecting Fire Loss – Multiple regression modelsg p g
• ISO PSOLD• ISO – PSOLD

– First issued late 1990s– First issued late 1990s
B d 2 f ll d i d l i f i h i li k d i i l AOI– Based on 25 years of collected premium and loss information that is linked to original AOI, etc.y p g ,
Uses over 50M individual policies 235B ground up losses 38T AOI 230 ISO class codes 60 AOI bands up– Uses over 50M individual policies, 235B ground-up losses, 38T AOI, 230 ISO class codes, 60 AOI bands up 

1to 1B and 5M individual claims
Now contains over 7M curves including component curves by coverage / peril– Now contains over 7M curves, including component curves by coverage / peril

Source: CS2 International Property June 2013Source: CS2 International Property – June 2013 
f 2012Perspectives from America: The Missing link: Rating property exposure globally – May 2012 by John Buchanan 
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A Survey of Property Amount of Insurance DefinitionsA Survey of Property Amount of Insurance DefinitionsA Survey of Property Amount of Insurance Definitions

S GIRO IF A / CAS I t ti l R h W ki P t A t 2017 ( i t)Source: GIRO IFoA / CAS International Research Working Party August 2017 (reprint)
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First Loss Scales Comparisons IllustrativeFirst Loss Scales Comparisons - IllustrativeFirst Loss Scales Comparisons Illustrative
Scales should vary by AOI Occupancy etcScales should vary by AOI, Occupancy, etc.y y , p y,

Strong need for curves that vary by AOIStrong need for curves that vary by AOI, 
occupancy, peril and regionoccupancy, peril and region

PSOLD uses over 5M individual linked losses and exposuresChina Re-CPCR curve comparison MBBEFD PSOLD uses over 5M individual linked losses and exposures 
t t f 60 AOI b d 38 i 4 t

China Re-CPCR curve comparison MBBEFD 
(S i R Y1 Y4 t i i ti ) to generate curves for 60 AOI bands, 38 occupancies, 4 sets (Swiss Re Y1-Y4 parametric approximation) 

of perils, 50 states, gross/net of deductible, etc.Lloyd’s empirical from unknown data source of perils, 50 states, gross/net of deductible, etc.Lloyd s empirical from unknown data source  

9
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Comparison of PSOLD to Alternate Industry ScalesComparison of PSOLD to Alternate Industry Scalesp y

PSOLD layer results and frequencies can be y q
compared to standard Lloyds and MBBEFD scalescompared to standard Lloyds and MBBEFD scales

PSOLD results respond significantly to differences in PSOLD results respond significantly to differences in 
occupancy  AOI band  etc   Low hazard and high occupancy, AOI band, etc.  Low hazard and high 
hazard exposures will have very different layer loss p y y
costs  unlike the standard curves    Also for costs, unlike the standard curves.   Also for 

lid ti  f h t   i  d  it i  i t ti  validation of whatever curve is used, it is instructive 
to compare layer frequencies as well, and to the to compare layer frequencies as well, and to the 
actual experience   actual experience.  

© 2018 Insurance Services Office, Inc. All rights reserved. 10g



ISO P t  O i  d C /P il  C dISO Property Occupancies and Coverages/Perils CoveredISO Property Occupancies and Coverages/Perils Covered

Using ISO’s base of over 50 million individual Using ISO’s base of over 50 million individual 
policies, 5 million individual claims, 235 p , 5 , 35
billion estimated ground-up losses  from 230 billion estimated ground-up losses, from 230 
CP l  d   ti t  d  l  CP class codes, we estimate ground-up loss 
costs and excess layering for 38 occupancy costs and excess layering for 38 occupancy 
groups  Including for each of 7 various groups. Including for each of 7 various 
coverage and peril components. g p p

© 2018 Insurance Services Office, Inc. All rights reserved. 11g



IRV/PSOLD Ground up and Excess Benchmark DataIRV/PSOLD Ground-up and Excess Benchmark Datap

Non-Std LinesNon Std Lines

© 2018 Insurance Services Office, Inc. All rights reserved. 1212 g12



Large Amount of Insurance Volumes for PSOLDLarge Amount of Insurance Volumes for PSOLDg

We ha e o er 400 000 gross claims linked We have over 400,000 gross claims linked 
to AOIs larger than 10,000,000.  With this to AOIs larger than 10,000,000.  With this 
information  including the underlying information, including the underlying 

  d il d t il   occupancy, coverage, and peril details,  p y g p
we produce over 7 million PSOLD first loss we produce over 7 million PSOLD first loss 
scales   We have different scales for each scales.  We have different scales for each 
of the 60 AOI bands up to 1B, 38 p ,
occupancy groups  7 coverage occupancy groups, 7 coverage 

t  t  component, etc. 

Our all industry validation  indicates that Our all-industry validation, indicates that 
our results are credible up to about 200-p
250M AOI  250M AOI. 
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Layering Example 5 Risks / 4 Layers Each with Ground up Loss EstimatesLayering Example 5 Risks / 4 Layers Each with Ground-up Loss EstimatesLayering Example 5 Risks / 4 Layers Each with Ground up Loss Estimates 
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PSOLD Layering Before Shares / DeductiblesPSOLD Layering – Before Shares / DeductiblesPSOLD Layering Before Shares / Deductibles
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PSOLD Layering After Shares / Before DeductiblesPSOLD Layering – After Shares / Before DeductiblesPSOLD Layering After Shares / Before Deductibles

© 2018 Insurance Services Office, Inc. All rights reserved. 16g



PSOLD Layering After Shares / After $10M Policy DeductiblePSOLD Layering – After Shares / After $10M Policy DeductiblePSOLD Layering After Shares / After $10M Policy Deductible

© 2018 Insurance Services Office, Inc. All rights reserved. 17g



Layering Example 5 Risks / 4 Layers Including $10M per Layer DeductibleLayering Example 5 Risks / 4 Layers – Including $10M per Layer DeductibleLayering Example 5 Risks / 4 Layers Including $10M per Layer Deductible

© 2018 Insurance Services Office, Inc. All rights reserved. 18g



PSOLD Layering After Shares / After $10M Per Layer DeductiblePSOLD Layering – After Shares / After $10M Per Layer DeductiblePSOLD Layering After Shares / After $10M Per Layer Deductible
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PSOLD Layering After Shares / After $25M Per Layer DeductiblePSOLD Layering – After Shares / After $25M Per Layer DeductiblePSOLD Layering After Shares / After $25M Per Layer Deductible
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Layering Example Lloyds Before Shares / DeductiblesLayering Example – Lloyds – Before Shares / DeductiblesLayering Example Lloyds Before Shares / Deductibles

© 2018 Insurance Services Office, Inc. All rights reserved. 21g



Layering Example MBBEFD Combined (including PML Usage Concepts)Layering Example – MBBEFD Combined (including PML Usage Concepts)Layering Example MBBEFD Combined (including PML Usage Concepts)

Note:  Values shown may not match options selectedNote:  Values shown may not match options selected
© 2018 Insurance Services Office, Inc. All rights reserved. 22g



PSOLD vs Alt Scales Lloyd’s MBBEFDPSOLD vs. Alt Scales Lloyd’s, MBBEFDPSOLD vs. Alt Scales Lloyd s, MBBEFD

© 2018 Insurance Services Office, Inc. All rights reserved. 23g



Sample PSOLD Curve Volumes and Average Severities by AOI BandSample PSOLD Curve Volumes and Average Severities by AOI Band
2014  2017 A t /C d  10 U it2014 vs  2017 – Apts/Condos <10 Units2014 vs. 2017 Apts/Condos <10 Units

iNote:  Values shown may not match options selected
© 2018 Insurance Services Office, Inc. All rights reserved. 24g



PSOLD 2017 S l  C t  d C  C iPSOLD 2017 – Sample Counts and Curve ComparisonPSOLD 2017 Sample Counts and Curve Comparison

Apts<10 units vs  Severe ManufacturingApts<10 units vs. Severe Manufacturingg

iNote:  Values shown may not match options selected
© 2018 Insurance Services Office, Inc. All rights reserved. 25g



PSOLD 2017 C  Fit C  O i i l  S th CPSOLD 2017 Curve Fit Compare – Original vs  Smooth CurvesPSOLD 2017 Curve Fit Compare – Original vs. Smooth Curves
Illinois Billboards – All years – All Perils – Ground UpIllinois Billboards – All years – All Perils – Ground Up

Note:  Upper AOI extrapolation uses 1 column jogNote:  Upper AOI extrapolation uses 1-column jog
V l  h   t t h ti  l t dValues shown may not match options selected

© 2018 Insurance Services Office, Inc. All rights reserved. 26g



IRV / PSOLD 2017 Component Pricing 5 Risks / 4 Layers grossIRV / PSOLD 2017 Component Pricing – 5 Risks / 4 Layers- gross/ p g / y g
Coverages / Perils including Business Interruption (TE) (7)Coverages / Perils including Business Interruption (TE) (7)g / g p ( ) ( )

Note:  Values shown may not match options selectedNote:  Values shown may not match options selected
© 2018 Insurance Services Office, Inc. All rights reserved. 27g



PSOLD Components GrossPSOLD Components – Grossp
All Occupancies (including smoothed curves)All Occupancies (including smoothed curves)All Occupancies (including smoothed curves)
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Commercial Property Large Policy Size AnalysisCommercial Property Large Policy Size Analysisp y g y y

Large Policy AnalysisLarge Policy AnalysisLarge Policy Analysis

Underlying the ground-up Underlying the ground up 
pricing and curves is significant pricing and curves is significant 
amount of information for larger g
policies  About 11% of total policies. About 11% of total 

i  i  l t d t  li i  premium is related to policies 
greater than 100 million AOI, greater than 100 million AOI, 
with about 16% of the non filed with about 16% of the non-filed 
categories being from these g g
largest policies  About 26% of largest policies. About 26% of 
th  t t l i  ll t d the total premium collected 
and analyze is in the Non-filed and analyze is in the Non filed 
(E&S) categories  (E&S) categories. 

About 18% of the premium is for About 18% of the premium is for 
136 manufacturing 136 manufacturing 
occupancies, including 78 HPR, occupancies, including 78 HPR, 
are related to policy sizes are related to policy sizes 
l  th  100M i  larger than 100M is. g

© 2018 Insurance Services Office, Inc. All rights reserved. 2929 g29



US to International Property Risk Excess Loss FactorsUS to International Property Risk Excess Loss Factors p y
COPE Assessment Matrix StepsCOPE Assessment Matrix – Stepsp

1 Start with a list of potential differences between the US and target countries1.Start with a list of potential differences between the US and target countriesp g
Standard in Property Underwriting is COPE Construction Occupancy Protection and Exposure– Standard in Property Underwriting is COPE – Construction, Occupancy, Protection, and Exposure 

– To this list we add ARM: Amounts of Insurance Rebuilding costs Miscellaneous (social etc )– To this list, we add ARM: Amounts of Insurance, Rebuilding costs, Miscellaneous (social, etc.)
2 Assess whether each item would favorably or unfavorably impact expected loss results compared to the US2.Assess whether each item would favorably or unfavorably impact expected loss results compared to the US 

t d t reduce (positive) increase (negative) th l i t k– expected to reduce (positive) or increase (negative) the excess losses, no impact or unknownp (p ) ( g ) , p
3 Att t t l t it d f th i t f h it3.Attempt to evaluate magnitude of the impact of each itemp g p

L M di Hi h k– Low, Medium, High, or unknown, , g ,
4 Tall the e pected c m lati e effect of each of the COPE (ARM) items4.Tally the expected cumulative effect of each of the COPE (ARM) itemsy p ( )

Include direction and magnitude of all items– Include direction and magnitude of all items
Could vary for example by groups of occupancies (e g Facilities)– Could vary for example by groups of occupancies (e.g. Facilities) 

5 Reconcile total impact assessment to historical excess loss layers vs US5.Reconcile total impact assessment to historical excess loss layers vs. US
– Review actual number of large claims to US using exposure base such as $B of subject premium– Review actual number of large claims to US, using exposure base such as $B of subject premium 
– Review cross country comparisonsReview cross country comparisons

6.Can do the same for Ground-up Loss Costs as proxy outside the US6.Can do the same for Ground up Loss Costs as proxy outside the US

© 2018 Insurance Services Office, Inc. All rights reserved. 30g



US to International Property Risk Excess Loss FactorsUS to International Property Risk Excess Loss FactorsUS to International Property Risk Excess Loss Factors 
PSOLD I t ti l COPE A t M t i (f ill t ti l )PSOLD International: COPE Assessment Matrix (for illustration only)PSOLD International: COPE Assessment Matrix (for illustration only)  

1 With US b h COPE+ tt ib t1. With US as base, compare each COPE+ attributep
2 Tally up expected impacts and qualitatively weigh2. Tally up expected impacts and qualitatively weigh 
them by COPE+ attributethem by COPE  attribute
3 See how compares to actual large loss experience3. See how compares to actual large loss experience
4 Use same procedure for Ground-up Loss Costs4. Use same procedure for Ground up Loss Costs, 
b t i l d F t COPE FARMbut include Frequency component – COPE+FARMq y p
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IRV Sample Ground up Pricing DetailsIRV - Sample Ground-up Pricing Detailsp p g
D A l i i G d P i i B i COPEDeeper Analysis into Ground-up Pricing Basics - COPEDeeper Analysis into Ground-up Pricing Basics - COPEp y p g

Ground-up pricing involves using AOIs Ground up pricing involves using AOIs 
from statement of values  and from statement of values, and 
incorp[orating many other factors and p[ g y
COPE adjustments   Estimates on total  or COPE adjustments.  Estimates on total, or 
b  / il t  b  by coverage/peril component can be 
estimated.  estimated.  

If i  t  th  i di id l If using component curves, the individual g p
coverage and peril loss costs including coverage and peril loss costs including 
time element can be run together as one time element can be run together as one 
unit, or separately and then combined , p y
via relevant statistics and simulationvia relevant statistics and simulation.

Note:  Values shown may not match options selectedNote:  Values shown may not match options selected
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I f O G d d EImportance of Occupancy – Ground-up and ExcessImportance of Occupancy – Ground-up and Excessp p y p

Note:  Values shown may not match options selectedNote:  Values shown may not match options selected
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No part of this presentation may be copied or redistributedNo part of this presentation may be copied or redistributedNo part of this presentation may be copied or redistributed 
without the prior written consent of Insurance Services Officewithout the prior written consent of Insurance Services Officewithout the prior written consent of Insurance Services Office, p
I Thi t i l d l i l hibit t lInc This material was used exclusively as an exhibit to an oralInc. This material was used exclusively as an exhibit to an oral y

t ti It t b h ld it b li dpresentation It may not be nor should it be relied upon aspresentation.  It may not be, nor should it be relied upon as p y , p
f freflecting a complete record of the discussionreflecting, a complete record of the discussion.reflecting, a complete record of the discussion.
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