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Antitrust Notice
• 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 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 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 policy.
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Intermediate Track Pre-Requisites

These presentations are considered intermediate level and assume you already 
have a basic understanding of the following concepts:
• General purpose of exposure rating vs experience rating

• Losses occurring vs risks attaching

• Treaty vs facultative

• Excess of loss reinsurance

• Primary vs excess policies

• Claims development and trending/on-leveling: purpose and methodologies

• ALAE, rate change, ILFs, credibility 
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This session will build upon basic CARe track and prior boot camp materials and will presuppose 
familiarity with the basics of experience and exposure rating methodologies. This session will include the 
usage of more advanced techniques to identify and address common excess rating challenges.  These 
challenges have been exacerbated by the significant but waning pandemic disruptions and resulting 
supply constrained inflation impacts over the last 3 years.   These additional techniques and distortions 
include:

• Rating methods: Shifting policy limits, credibility and blending of loss development factors, 
and combining experience & exposure ratings

• Measuring benchmark distortions: LDFs, severities, frequencies, closure ratios, recent 
adverse development and resulting loss ratios

Accurately assessing these impacts holistically, and avoiding overconfidence, will lead to more refined 
pricing/reserving benchmarking and individual account analysis.

Moderator:
    Yinglu Fan, FCAS, AVP Treaty Underwriter, QBE Re 5 mins (1 intro slide + potential polls updates 2022)

Panelists:
    John Maher, FCAS, Senior Vice President, QBE Re 25-30 mins (27 slides)

        Ralph Dweck, FCAS, Actuarial Director, Verisk/ISO 25-30 mins (26 slides)

     

Q&A 10 mins

I1: Intermediate Topics on Experience and Exposure Rating
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Measuring Confidence – Covid/Inflation Trends- 6/2022
We asked 12 Qs (10 US, 2 UK) via Survey Monkey that was 
presented at the 2022 CARe Conference in a pair of linked 
sessions.  The poll was left up during the course of the 
Monday June 13 CS10 2pm presentation.  To answer the 
questions: If you feel 90% of the time the answer will be 
between -15% to -5% then enter -15 and -5 in the 2 boxes.  
Should carefully read the question being asked, such as 
LOB, frequency or severity, and time period. 

You can answer either anonymously, or provide your name
at the end. You don’t need to answer all the Q’s leaving 
certain ones blank or just providing a wider range on those.
“Answers” will be presented during CS10s Covid/Inflation 
section.  

Measuring Confidence answers, comparing aggregated 
confidence interval ranges to the “Answers”, was provided 
in the 2022 Tuesday linked session CS23 “Overinflated 
Wheels”.  That session will also go deeper into the 
Covid/Inflation impacts in the Commercial and Personal 
Auto poll Q results. 
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ISO CARe 6/2022 Survey of Covid/Inflation Trends

Metrics for Pre Covid, 1st Covid 90% CI (Responses)
"Actual"

Responses in 
Rangeand 2nd Covid year Lower Upper

1. Total GL Frequency Change – 2015-2019 -10% 7% -4.0% 33.0%

2. Total GL Frequency Change – 2019-2020 -20% 5% -29.5% 0.0%

3. Total GL Frequency Change – 2020-2021 -10% 15% -2.0% 33.0%

4. Total GL Severity Change – 2015-2019 0% 15% 5.2% 82.0%

5. Total GL Severity Change – 2019-2020 0% 20% 10.7% 27.0%

6. Total GL Severity Change – 2020-2021 0% 20% 9.1% 91.0%

7. Total CAu Frequency Change – 2019-2020 -40% 20% -26.3% 17.0%

8. Total CAu Severity Change – 2020-2021 2% 20% 10.7% 45.0%

9. Total PAu Frequency Change – 2019-2020 -50% 2% -22.5% 33.0%

10. Total PAu Severity Change – 2020-2021 2% 30% 7.5% 55.0%

11. UK Personal Motor Frequency Change – 2019-2020 -50% 10%

12. UK Personal Motor Severity Change – 2020-2021 0% 20%

NB: Above frequency indications are Nominal, before rate change impacts
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Shifting Limits in 
Excess of Loss 

Ratings
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Shifting Limits in Excess of Loss Rating

• Changing Policy Limits Distribution

• Suppose we are pricing a 500,000 excess of 500,000 layer, but 
the ceding company has recently begun writing higher limit 
policies that result in more exposure to the layer.

• Can we still use the historical experience rating?

• If so, what adjustments can be made?
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Shifting Limits in Excess of Loss 
Rating
• There are many possible approaches to overlay an adjustment to the experience rating.
• One approach: Adjust historical experience period burn cost based on the relative 

exposure rating of each historical period (i.e. limits drift factor)

• Advantage:
• This is one of the most accurate of possible methods.

• Disadvantage(s):
• Requires full policy limit profile for each historical period
• Potential difficulty in explaining adjustment factors

Example on the next slide…
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Shifting Limits in Excess of Loss Rating
Adjust historical experience period burn cost based on the relative 
exposure rating of each historical period (i.e. limits drift factor)

• The exposure rates from this table are used to adjust the experience rated loss costs.  The 

change in exposure rate combines the impact of the changing layered loss and the change in 

premium that results from the shift in the limits profile.

Mata & Verheyen “An Improved Method for Experience Rating Reinsurance Treaties using Exposure Rating Techniques” (2005) 

http://www.casact.org/pubs/forum/05spforum/05spf171.pdf 11
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Shifting Limits in Excess of Loss Rating
Adjust historical experience period burn cost based on the relative 
exposure rating of each historical period (i.e. limits drift factor)

• Limits drift factor for 2011 = Expected Loss for 2020 / Expected Loss for 2011

• 4.17% / 2.22% = 1.88

• The experience rated loss cost indication for 2011 would then be adjusted by a 

factor of 1.88 to account for the fact that the ceding company is now writing more 

high limit policies than they have in the past.

• This adjustment factor would be calculated for each year in the experience period.

• IMPORTANT – this methodology can be used for an increasing shift in limits 

or decreasing shift in limits 12



AY
Ultimate 

Loss Ratio
Exposure Indication 

$500k Xs $500k
Limits Drift 

Factor
Adjusted Ultimate 

Loss Ratio

2011 2.8% 2.22% 1.88 5.2%
2012 2.0% 2.22% 1.88 3.8%
2013 1.4% 2.22% 1.88 2.6%
2014 3.3% 2.22% 1.88 6.2%
2015 4.0% 2.22% 1.88 7.5%
2016 2.8% 2.87% 1.45 4.0%
2017 3.4% 3.52% 1.18 4.0%
2018 3.0% 4.17% 1.00 3.0%
2019 2.7% 4.17% 1.00 2.7%
2020 3.1% 4.17% 1.00 3.1%
2021 4.1% 4.17% 1.00 4.1%

Straight Avg ==> 3.0% 4.2%
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Credibility in Loss 
Development
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The Issue

• The client data we get is usually not 100% credible, due to 
volume and insufficient time frame.

• We have some prior knowledge of what the development 
pattern should look like, either from external data or wider 
samples of similar business.

• How do we blend our prior knowledge with the new observation 
in a systematic way?
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Brief Introduction to Bayesian 
Credibility

• “Probability is orderly opinion, and inference from data is 
nothing other than the revision of such opinion in the light of 
relevant new information.” Edwards, Lindman and Savage

• Bayesian Theory
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Bayesian Made Simple

Two coins are in a box: one with both sides heads and one fair coin.

• Select one coin at random and flip it, the odds of a heads are:

• 𝑃𝑟𝑜𝑏 ℎ𝑒𝑎𝑑𝑠 =
1

2
× 1 +

1

2
× 0.5 = 0.75

 (one-half chance selecting the sure heads coin and one-half chance selecting the fair coin)

• The first result was heads. Now use the same coin and flip it a second time. The odds of a second heads are:
We need to first calculate the odds that each of the coins was initially selected, given the result of heads.  These are called Conditional 
Probabilities.

1. 𝑃𝑟𝑜𝑏 ℎ𝑒𝑎𝑑𝑠 𝑜𝑛𝑙𝑦 𝑐𝑜𝑖𝑛  =
0.5 ×1

0.75
=

2

3

2.  𝑃𝑟𝑜𝑏 𝑓𝑎𝑖𝑟 𝑐𝑜𝑖𝑛  =
0.5 ×0.5

0.75
=

1

3

Finally, we use theses conditional probabilities as weights and multiply them by the odds of a heads on those respective coins:

 
2

3
× 1 +

1

3
× 0.5 = 0.83
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Application to Loss Development

• Organize the prior beliefs into an explicit distribution

• By staying in the context of conjugate (posterior distribution 
follows the same parametric form as the prior distribution) 
models, the blending of prior knowledge with new data can be 
done with very simple calculations.

• Z•A + (1-Z)•B

• Can be derived from Bayes Theorem either by assuming that 
the number of claims follow a Bernoulli process, with a Beta 
prior distribution on the unknown parameter p, or a Poisson 
process, with a Gamma prior distribution on the unknown 
parameter m.

Allen L. Mayerson "A BAYESIAN VIEW OF CREDIBILITY (casact.org)"
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Generalized Dirichlet Distribution
• First introduced in the context of biological science.

• Parameter set with alphas and betas

• Alphas proportional to incremental loss and betas proportional 
to cumulative loss.

• Different weights for each cumulative development age, making 
it a natural for the development triangle format.

• 𝐴𝑇𝐴12−24 =
∝𝑘+ 𝛽𝑘

𝐵𝑘

• 𝐴𝑇𝐴𝑑 =
∅ ∙ ∝𝑘−𝑑+𝛽𝑘−𝑑 +σ𝑡=1

𝑘 𝐶𝑡,𝑑+1

∅ ∙ 𝛽𝑘−𝑑+σ𝑡=1
𝑘 𝐶𝑡,𝑑
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• Bayesian theory assumes that an analyst working with a loss development triangle 
does not start as a “blank slate” with no idea of what a development pattern looks like.  
Instead, it assumes that the analyst comes with some “prior” expectation and is willing 
to change that prior belief on what is observed in the new data. (Clark 2016)

• Our prior knowledge, in this case of the industry or market development patterns, is 
used as though it had been previously observed data. 

• There are two main sources of uncertainty in prior information (Parodi and Bonche 
2010)

• Market heterogeneity – the spread of different risks around some industry average

• Estimation uncertainty – the industry average, though large, may still be of limited 
size

• As a result, we may choose to give the prior distribution more or less variance (and 
ultimately credibility) depending on how we view these sources of uncertainty.
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12 24 36 48 60 72 84 96
Prior Pattern LDF's==> 21.950 7.787 3.946 2.512 1.842 1.558 1.415 1.315
% Reported ==> 4.6% 12.8% 25.3% 39.8% 54.3% 64.2% 70.7% 76.0%
ATA ==> 2.819 1.973 1.571 1.364 1.182 1.101 1.076 1.315

Alpha 2.6 2.0 1.5 1.1 0.6 0.4 0.3 1.0
Beta 1.4190 2.0 2.5 2.9 3.4 3.6 3.7 3.0
Alpha + Beta (α+β) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Variance/Mean Ratio (θ) 1,000

Col. 1 1,419 2,027 2,546 2,933 3,383 3,633 3,717 3,042 
Col. 2 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 

• User judgmentally selects α+β and θ, the variance to mean ratio.
• α is θ × (1-1/ATA)
• β is (α+β) – α
• Col. 1 is (θ×β)
• Col. 2 is (θ× (α+β))

Prior Information
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Client Data (new observation)

12 24 36 48 60 72 84 96

1990 73 262 469 528 536 591 604 606 
1991 148 346 391 502 522 514 567 
1992 99 198 219 394 408 430 
1993 118 255 352 412 581 
1994 275 415 645 803 
1995 261 446 637 
1996 130 471 
1997 148 

Col. 1 1,104 1,922 2,076 1,836 1,466 1,105 604 
Col. 2 2,393 2,713 2,639 2,047 1,535 1,171 606 

Avg ATA 2.168 1.412 1.271 1.115 1.047 1.060 1.003
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Combine the two for Credibility 
Weighting

Prior Knowledge

Col. 1 1,419 2,027 2,546 2,933 3,383 3,633 3,717 3,042 

Col. 2 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 

ATA 2.819 1.973 1.571 1.364 1.182 1.101 1.076 1.315

New Observation

Col. 1 1,104 1,922 2,076 1,836 1,466 1,105 604 

Col. 2 2,393 2,713 2,639 2,047 1,535 1,171 606 

ATA 2.168 1.412 1.271 1.115 1.047 1.060 1.003

Credibility Weighted

Col. 1 2,523 3,949 4,622 4,769 4,849 4,738 4,321 3,042 

Col. 2 6,393 6,713 6,639 6,047 5,535 5,171 4,606 4,000 

New ATA 2.534 1.700 1.436 1.268 1.141 1.091 1.066 1.315
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• The higher selection for the parameters ((α+β), ϴ) result in more 
weight being given to the prior knowledge.

Prior Information (more weight to prior)

12 24 36 48 60 72 84 96
Prior Pattern LDFs ==> 21.950 7.787 3.946 2.512 1.842 1.558 1.415 1.315
% Reported ==> 4.6% 12.8% 25.3% 39.8% 54.3% 64.2% 70.7% 76.0%
ATA ==> 2.819 1.973 1.571 1.364 1.182 1.101 1.076 1.315

Alpha 3.9 3.0 2.2 1.6 0.9 0.6 0.4 1.4
Beta 2.1286 3.0 3.8 4.4 5.1 5.4 5.6 4.6
Alpha + Beta (α+β) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Variance/Mean Ratio (ϴ) 5,000

Col. 1 10,643 15,202 19,098 21,998 25,375 27,246 27,880 22,814 
Col. 2 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 

Credibility Weghted
Col. 1 11,747 17,124 21,174 23,834 26,841 28,351 28,484 22,814 
Col. 2 32,393 32,713 32,639 32,047 31,535 31,171 30,606 30,000 

Avg ATA 2.758 1.910 1.541 1.345 1.175 1.099 1.075 1.315
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Using a Library of Benchmark 
Patterns

Benchmark Loss Development Factors (LDF to Ultimate)

12 24 36 48 60 72 84 96

Fast 14.014 4.93 2.607 1.759 1.406 1.263 1.191 1.155

Medium 21.95 7.787 3.946 2.512 1.842 1.558 1.415 1.315

Slow 49.24 15.86 7.407 4.163 2.706 2.057 1.75 1.567

• In this case, we have not just one, but three benchmark patterns.  These may be 
based on reporting lag, settlement strategies, case reserving practices, etc.

• If we have no knowledge of our client’s practices, we can start with giving each 
benchmark pattern equal weights.

• We perform the credibility weighting of our client’s data with each of these three 
benchmarks. Then use their likelihood functions to update the weights.
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Example (Fast Pattern)

Fast Pattern 12 24 36 48 60 72 84 96

LDF 14.014 4.930 2.607 1.759 1.406 1.263 1.191 1.155

Pattern 7.14% 20.28% 38.36% 56.85% 71.12% 79.18% 83.96% 86.58%

ATA 2.843 1.891 1.482 1.251 1.113 1.060 1.031 1.155

Alpha 6.5 4.7 3.3 2.0 1.0 0.6 0.3 1.3

Beta 3.5 5.3 6.7 8.0 9.0 9.4 9.7 8.7

Alpha+Beta 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Variance/Mean Ratio 1,000

Col. 1 3,518 5,288 6,747 7,993 8,983 9,430 9,698 8,658 

Col. 2 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 

Blended ATA 2.681 1.763 1.432 1.226 1.104 1.060 1.030 1.155

LDF 11.554 4.309 2.444 1.706 1.392 1.261 1.189 1.155

Loglikelihood -0.9363 -1.0052 -0.8252 -0.5260 -0.2687 -0.2535 -0.0290 0.0000 -3.8441
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Posterior Weights

Bayesian Updating of Probabilities

Log-Likelihood Difference in LL
Relative 

Likelihood Original Weights Revised Weights
A B = B-max(A) C=exp(B) D E=C*D/Avg(C)

Fast -3.84 0 1.00 33.33% 43.98%

Medium -4.06 -0.21 0.81 33.33% 35.61%

Slow -4.61 -0.77 0.464 33.33% 20.41%

27



Credibility In Loss Development
1. Sample Company Data

• First step would be to check for stability in the profiles and policy limit drift.

• Triangle observations: 
• The lower attaching 400K xs 100K layer has a far more credible triangle than the 500K xs 500K layer.

• The empirical tail factor generated by the 400K xs 100K layer also significantly longer than the empirical tail factor 
in the 500K xs 500K triangle.  
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Credibility In Loss Development

400K xs 100K graph

• The blue lines represent an approximate 90% confidence interval around the industry pattern.

• Similarly, we can fit the client data to a curve to see a similarly calculated 90% confidence interval in 
orange above.

• The client data has a slower development pattern than the industry data.

500K xs 500K graph

• The client data has a faster development pattern than the industry data.
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Application
The credibility weighted patterns are simply the dollar weighted average (utilizing the column 1 and 
column 2 figures) of the client / benchmark sections.
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Application
The same procedure is performed with the Slow and Fast benchmark patterns 
(Slow shown below).

31



Application
Our prior weights (33.33%) are adjusted to posterior weights to 
reflect the fact that the client data is most representative of the 
slow curve.

The final pattern is a credibility-weighted average of the individual 
benchmark patterns weighted with the client data.
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Application
• Same process is followed for the 500K xs 500K layer.  However, now we can use 

what we learned on the 400K xs 100K layer and begin with our apriori weights 
equal to the posterior weights from the previous slide.

• Since the 500K xs 500K triangle has limited credibility, we would utilize a larger 
scale parameter which will result in a final pattern that is close to the “slow” 
benchmark.
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Experience Rating (400K xs 100K)
• Utilizes the credibility weighted LDFs.
• Also makes use of any limits drift adjustment.
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Experience Rating (500K xs 500K)
• For the higher 500K xs 500K layer, the experience is volatile and not fully credible.  

In this case, the experience indication is credibility weighted with an exposure 
rated relativity selection.
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Measuring Benchmark Distortions:

Three Year Pandemic and 
Heightened Inflation View
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A. Benchmarking analysis framework
• Benchmarking components
• External forces disruptions – pandemic 2020, inflation impacts 2021-22
• Assessing confidence and avoiding overconfidence

B. Tools to assess the disruption
• Frequencies with on-level premium
• Average reportings and settlements
• Loss development factors – pre/during pandemic
• Closure ratios
• Adverse development - exante

C. Impact Analysis – Experience through 12/31/2022
• Holistic view: frequencies, severities, loss ratios – focus on GL
• Impact on Commercial Lines
• Where to now?

Measuring Benchmark Distortions: 

Three Year Pandemic and Heightened Inflation View
Agenda
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A. Benchmarking Framework

• Trends
• Severities, frequencies, exposures

• Ground-up and Excess

• Loss Development Factors
• Reporting and payment patterns

• Closure ratios

• Rate Changes
• Loss Costs

• Ground-up and ILFs

• State / Hazard / Class Differentiations
• External forces – disruptions
• Resulting expected loss ratios

Goal:  Confident entry / exit decisions, 
            anticipating competitive market cycle changes 
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Benchmark Assessment Matrix
Estimating Confidences – Pre-Pandemic - Illustrative

Source: Adapted from IT2  Intermediate / Advanced - CARe May 2014 (JBuchanan)

1 2 3 4 5 6 7 8

Trends State/

Ground Up Excess Loss Dev't Factors Hazard/

Severity Frequency Exposure Severity Frequency Ground Up Excess Subline

Casualty l  l   l l 

Property l     l l 

Specialty l       

9 10 11 12 13 14 15 16 

Where

Rate Changes Loss Costs External Loss Ratios In the

Primary Reinsurance Ground-up ILFs Forces Primary Reinsurance Cycle?

Casualty l l l   l l l

Property l l l   l l 

Specialty        

Confidence: Good l Medium  Some  Minimal 

39

As part of an annual or quarterly 
Best Practices framework, after 
gathering all relevant internal 
and external information, it is 
useful to assess all actuarial 
benchmarking components. 
And how confident you are in 
each.

Some for example like LDFs and 
rate changes may feel quite 
confident, if no major 
disruptions.  While others like 
ILFs may feel less confident in 
times of high and unknown 
social inflation and litigation 
financing impacts.



Pandemic and Inflation Impact: 
Questions

• What are the base-line expectations?

• How much have they been distorted?

• What does the recovery shape look like?

• What are the expectations for 2023/24?

• How confident are we in this assessment?
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B. Tools to assess the disruption

• Review loss and premium triangles
• Calendar / accident quarter

• Loss development factor distortions
• Distorted diagonals

• Frequency ratios

• Average severities 

• Closure ratios
• Cumulative, available to be closed, incremental

• Adverse development - exante
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Total General Liability – Raw Data Triangles

Reviewing overall GL 
triangles, focusing on pre 
and post Covid onset, can 
see even with relatively 
stable and increasing 
premium base, that claim 
counts are way down, but 
severities at a heightened 
level.  Both significantly 
higher than longer term 
trends.  

Source: GL SOLM-Qtr at 12/31/2022
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Total General Liability – Overall LDFs

Can see lengthening impact 
on total LDFs, including 
affecting most recent 
evaluation of all accident 
years. And affecting both 
total reporting and payment 
patterns. 

But the story goes much 
deeper than impact on LDFs.

Source: SOLM-Qtr at 12/31/2022 (SOLM-annual for 2016 & prior) 
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Total General Liability – Frequency Ratios - OLEP

Even after on-leveling the premium used as an exposure base, the 
total ground-up frequencies remain significantly down, with no 
indicated reversal yet or reversion to normalcy through 12/31/2022.  
Would want to compare against any overall downward frequency trend 
including impacts of increasing deductibles and size of claim, before 
making any full assessments. 

Source: GL SOLM-Qtr at 12/31/2022
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Average Qtr Severity Trends YtY through 12/31/2022 – GL GU, XS 25k, CAu

Average severity trends are up significantly 
beyond normal long-term averages.  For 
example, for Total GL, long term pre-pandemic 
severity trends were about 5.7% and about 7.7% 
since the start of the pandemic.  Total CAu 
severity trends also increased by about 2% from 
before and after the start of the pandemic. 

45
Source: GL and CAu SOLM-Qtr at 12/31/2022



Total General Liability – Closure Ratios #1

Reviewing a standard closure analysis 
of cumulative closed to incurred 
claims, indicates that there still 
remains slower than average 
settlements.  Catchup to more normal 
levels has not yet occurred.  

Source: GL SOLM-Qtr at 12/31/2022
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Total General Liability – Closure Ratios #2

An alternative closure analysis of 
reviewing closed claims divided by 
available to be closed from prior 
quarter shows a similar pattern, but 
with a bit more catching up done in the 
earliest accident quarters to longer 
term averages. 

Source: GL SOLM-Qtr at 12/31/2022
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Total General Liability – Closure Ratios #3

This closure ratio, which requires triangulation 
estimates to ultimate and using that as a base, 
can see a bit more clearly the impact of the 
onset of Covid in 2020Q1 affecting most of the 
calendar quarters due to shutdown of claims 
activities and courts.  Inventories are again 
starting to be cleared up.   

Source: GL SOLM-Qtr at 12/31/2022
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Total Commercial Auto and Personal Auto - Closure Ratios #1 and #3

49

Commercial Auto - Paid Indemnity

Personal Auto - Paid Indemnity

For CAu and PAu, can see rather clearly the cumulative slowdown over 3 to 6 quarters to longer-term averages, 
and the attempts being made to catch up.  There does appear to be some residual slowdown occurring in the first 
quarter evaluation even in the most recent 6 or so quarters.  Claims departments “Robbing Peter to close Paul”?

Source: CAu SOLM-Qtr at 12/31/2022 & PAu SOLM-Qtr at 9/30/2022



Calculating Ex-Ante – latest 7 qtr VWA

This exhibit shows how “ex-ante” or reserve runoff calculations are 
produced.  This calculation, which rolls back each of the LDF sets to 
estimate what would have known at the time, to give one of the best actual 
vs expected early warnings of lengthening LDFs.  In the highlighted cell, 
the 2.108 LDF experienced for 2022Q3, is higher then the prior 7 qtr LDFs 
average of 2.001, producing adverse development of 22.5M for that cell.

Source: GL SOLM-Qtr at 12/31/2022



All GL – Reserve Run-off Test @12/31/2022 - Ground-up

General Liability  – ExAnte Reserve Runoff

Comparing to initial selected excess loss 
ultimates at 3 months using a mechanical 

7-year average, produces adverse 
development across all quarters since 
2020Q2. 
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All GL – Reserve Run-off Test @12/31/2022 – BI xs 25k

General Liability  – ExAnte Reserve Runoff

Similar to total GL GU, BI claims 
excess of 25k have for 
developed adversely for almost 
all quarters since 2020Q2.

52
Source: GL SOLM-Qtr at 12/31/2022



C. Main Impacts

• Severities up beyond normal increases 
• Frequencies down significantly below pre-pandemic, also below 

normal base-line decreases 
• Adverse development
• Delayed closures and catch-up settlements

• 1st evaluation claims: maybe “Robbing Peter to Close Paul” 

• Increasing loss ratios
 

• Concern for future: 
• if average severities remain high, frequencies revert closer to pre-pandemic, 

closure catch-up continues to occur, and adverse development continues
• loss ratios could significantly increase soon as the pandemic abates
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Recent Trends Impacted by Covid / Inflation – Total GL
2017 through 2022 Year-End - Nominal

GL showed a 29% frequency 
reduction in 2020 due to 
Covid, with similar 
depressed level in 2021 and 
further reduction in 2022. 
Average severities 
increased in 2020, 2021, 
and 2022 by about 11% each 
year, compared to the 6-7% 
trends that we had been 
seeing in the past.

Questions: 
• how long will it take for 

the frequencies to return 
to normal or new normal 
levels? 

• how much of this 
heightened inflation is 
expected to continue into 
2023 and beyond?

54
NB: mechanical selection for LDFs of last 7 qtr VWA used in projections from GL SOLM-Qtr at 12/31/2022.  No tail beyond 2017 supplied. Indemnity Only
      uses ISO MarketWatch 6/30/2022 rate changes             



Recent Trends Impacted by Covid / Inflation – Total GL
2017 through 2022 Year-End – On-level

On an On-Level basis, GL 
showed a 28% frequency 
reduction in 2020 due to 
Covid, with a slight increase 
in frequency in 2021 and 
similar level in 2022.  This 
slight frequency increase 
coupled with the 11% 
severity increases in recent 
years has led to increasing 
on-level loss ratios to about 
pre-pandemic levels in 
2022.  If severities continue 
to stay high and frequencies 
return closer to pre-
pandemic levels, loss ratios 
may continue to rise.
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NB: mechanical selection for LDFs of last 7 qtr VWA used in projections from GL SOLM-Qtr at 12/31/2022.  No tail beyond 2017 supplied. Indemnity Only
      uses ISO MarketWatch 6/30/2022 rate changes             



As observed previously, in 
2020 there was a significant 
frequency reduction driving a 
significant loss ratio 
reduction.  For severity, we 
see YTY changes 
significantly higher than in 
the past with increases 
above 10% in 2020 - 2022.  
This large increase in 
severity, paired with a partial 
rebound in frequency led to 
an increase in loss ratio in 
2021 and 2022 to higher than 
pre-pandemic levels.

NB: mechanical selection for LDFs of last 7 qtr VWA used in projections from CAu SOLM-Qtr at 12/31/2022.  No tail beyond 2017 supplied. Indemnity 
Only
      uses ISO MarketWatch 6/30/2022 rate changes             

Recent Trends Impacted by Covid / Inflation – Total CAu
2017 through 2022 Year-End – On-Level



Recent Trends Impacted by Covid / Inflation – Total CP
2017 through 2022 Year-End – On-Level

CP showed a 14.5% on-level 
frequency reduction in 2020 
due to Covid, with similar 
depressed level in 2021 and 
further reduction in 2022. 
Average severities 
increased in 2021 and 2022 
by about 25% and 12% 
respectively, much higher 
than in prior years.  This led 
to on-level loss ratios 
getting to higher than pre-
pandemic levels in 2022.
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NB: mechanical selection for LDFs of last 7 qtr VWA used in projections from CP SOLM-Qtr at 12/31/2022.  No tail beyond 2017 supplied. Indemnity Only
      uses ISO MarketWatch 6/30/2022 rate changes             



Recent Trends Impacted by Covid / Inflation – GL Restaurants & Bars
2017 through 2022 Year-End – On-level

GL Restaurants and Bars 
was one of the most 
impacted class groups for 
GL over the past 3 years.  
On-Level frequency fell 
more than 40% in 2020 
due to the pandemic, but 
then saw a 12% recovery 
in 2021 with slight 
increase again in 2022.  
Severity saw a significant 
increase in 2021 of 30% 
with similar level in 2022.  
These frequency and 
severity impacts led to a 
sharp drop in on-level loss 
ratio in 2020 with 
increases back to pre-
pandemic levels in 2021 
and 2022.
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NB: mechanical selection for LDFs of last 7 qtr VWA used in projections from GL SOLM-Qtr at 12/31/2022.  No tail beyond 2017 supplied. Indemnity Only
      uses ISO MarketWatch 6/30/2022 rate changes             



Residual Trends (ART) – GL Restaurants & Bars (incl Covid Adjustment)

Nominal ultimate loss ratios were adjusted by various 
development, trend, and on-leveling adjustments.  The 
goal of this analysis is to end up with a straight line of 
loss ratios (black line on graph) that only exhibit random 
variations around a mean (process variance).  

Any remaining trend would be due to not including 
enough adjustments (coverage changes, risk 
management improvements, one-time plateau events in 
either direction (Great Recession), etc.  These are similar 
adjustments that are relevant to Rate Change Method 5.

This is especially important in 2020/2021 and beyond as 
if it is believed that the Covid Pause, with its impact on 
economic and loss activity, will eventually revert back to 
normal, then there would need to be an explicit 
adjustment for both the numerator and denominator.  

This same analysis can be done on other metrics such as 
frequencies, excess layers, partial loss trends, etc.  

In this example, there is a generally negative positive trend in the 
adjusted loss ratios of about 2.65%, with some moderate 
downward trend from 2015-2017 and then some moderate 
upward trend since 2017.  Therefore, we can conclude that there 
must be some loss or premium influences that have not been 
considered.   

Source: SOLM-Qtr at 12/31/2022 (SOLM-annual for 2016 & prior) 



Benchmark Assessment Matrix
Estimating Confidences – Post Pandemic - Illustrative

Source: Adapted from IT2  Intermediate / Advanced - CARe May 2014 (JBuchanan)

1 2 3 4 5 6 7 8

Trends State/

Ground Up Excess Loss Dev't Factors Hazard/

Severity Frequency Exposure Severity Frequency Ground Up Excess Subline

Casualty   l     

Property      l l 

Specialty        

9 10 11 12 13 14 15 16 

Where

Rate Changes Loss Costs External Loss Ratios In the

Primary Reinsurance Ground-up ILFs Forces Primary Reinsurance Cycle?

Casualty l l      

Property l l      

Specialty        

Confidence: Good l Medium  Some  Minimal 
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Your post pandemic 
assessment of parameter 
confidence should reflect any 
unknowns that may occur as to 
frequency drop reversals, 
closures back to normal, 
inflations impacts, adverse 
development, size of claim 
impacts, etc.  The confidence 
levels of some attributes may 
still remain high, like well 
monitored rate changes.  But 
others in particular longer tail 
line frequencies, excess 
severities, ILFs, and LRs may 
suffer due to the additional 
unknowns.  

Some of the benchmarks may in 
essence become “couchmarks”. 



Mechanical Indication of Trends @12/2022– Post Pandemic

Metrics for Pre Covid, First 2 Covid years 90% CI (Responses)
"Actual"

and Heightened Inflation year Lower Upper

1. Total GL Annual Severity Change – 2015-2019 4.2%

2. Total GL Annual Severity Change – 2019-2021 11.4%

3. Total GL Severity Change – 2021-2022 11.7%

4. Total GL Annual Frequency Change – 2015-2019 -4.1%

5. Total GL Annual Frequency Change – 2019-2021 -12.9%

6. Total GL Frequency Change – 2021-2022 -0.2%

7. Total CAu Annual Severity Change – 2019-2022 12.3%

8. Total CAu Annual Frequency Change – 2019-2022 -5.8%

9. Total CP Annual Severity Change – 2019-2022 11.9%

10. Total CP Annual Frequency Change – 2019-2022 -6.5%
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• Actual annual trend indications using SOLM-Qtr mechanical LDFs last 7 quarters 
     Frequency indications use on-level premium @12/31/2022 as base 



No part of this presentation may be copied or redistributed without 
the prior written consent of Insurance Services Office, Inc. This 

material was used exclusively as an exhibit to an oral presentation.  
It may not be, nor should it be relied upon as reflecting, a complete 

record of the discussion.

© Insurance Services Office, Inc., 2023

http://www.verisk.com/iso/excess-reinsurance



Questions and Feedback

63


	Slide 1
	Slide 2: I1: Intermediate Topics on  Experience and Exposure Rating
	Slide 3: Antitrust Notice
	Slide 4:  Intermediate Track Pre-Requisites
	Slide 5: I1: Intermediate Topics on Experience and Exposure Rating
	Slide 6: Measuring Confidence – Covid/Inflation Trends- 6/2022
	Slide 7: ISO CARe 6/2022 Survey of Covid/Inflation Trends
	Slide 8: Shifting Limits in Excess of Loss Ratings
	Slide 9: Shifting Limits in Excess of Loss Rating 
	Slide 10: Shifting Limits in Excess of Loss Rating
	Slide 11: Shifting Limits in Excess of Loss Rating
	Slide 12: Shifting Limits in Excess of Loss Rating
	Slide 13
	Slide 14: Credibility in Loss Development
	Slide 15: The Issue
	Slide 16: Brief Introduction to Bayesian Credibility
	Slide 17: Bayesian Made Simple
	Slide 18: Application to Loss Development
	Slide 19: Generalized Dirichlet Distribution
	Slide 20
	Slide 21
	Slide 22: Client Data (new observation)
	Slide 23: Combine the two for Credibility Weighting
	Slide 24
	Slide 25: Using a Library of Benchmark Patterns
	Slide 26: Example (Fast Pattern)
	Slide 27: Posterior Weights
	Slide 28: Credibility In Loss Development
	Slide 29: Credibility In Loss Development
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: Measuring Benchmark Distortions:  Three Year Pandemic and Heightened Inflation View
	Slide 37
	Slide 38: A. Benchmarking Framework 
	Slide 39: Benchmark Assessment Matrix Estimating Confidences – Pre-Pandemic - Illustrative
	Slide 40: Pandemic and Inflation Impact: Questions 
	Slide 41: B. Tools to assess the disruption 
	Slide 42: Total General Liability – Raw Data Triangles
	Slide 43: Total General Liability – Overall LDFs
	Slide 44: Total General Liability – Frequency Ratios - OLEP
	Slide 45: Average Qtr Severity Trends YtY through 12/31/2022 – GL GU, XS 25k, CAu
	Slide 46: Total General Liability – Closure Ratios #1
	Slide 47: Total General Liability – Closure Ratios #2
	Slide 48: Total General Liability – Closure Ratios #3
	Slide 49: Total Commercial Auto and Personal Auto - Closure Ratios #1 and #3
	Slide 50
	Slide 51
	Slide 52
	Slide 53:  C. Main Impacts
	Slide 54: Recent Trends Impacted by Covid / Inflation – Total GL 2017 through 2022 Year-End - Nominal 
	Slide 55: Recent Trends Impacted by Covid / Inflation – Total GL 2017 through 2022 Year-End – On-level 
	Slide 56
	Slide 57: Recent Trends Impacted by Covid / Inflation – Total CP 2017 through 2022 Year-End – On-Level 
	Slide 58: Recent Trends Impacted by Covid / Inflation – GL Restaurants & Bars 2017 through 2022 Year-End – On-level 
	Slide 59: Residual Trends (ART) – GL Restaurants & Bars (incl Covid Adjustment) 
	Slide 60: Benchmark Assessment Matrix Estimating Confidences – Post Pandemic - Illustrative
	Slide 61: Mechanical Indication of Trends @12/2022– Post Pandemic
	Slide 62
	Slide 63: Questions and Feedback

