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Ground Rules

+ The purpose of this session is to promote professional
development and improvement in actuarial methods.

* There will be no discussion of the adequac¥ of the premium
charge for any particular cedant. No data for any particular
company will be presented.

« All attendees should scrupulously follow anti-trust guidelines.
Snipers are ready with laser scopes to terminate offenders.

* Questions of logistics and clarification are welcome at any
time. Please save longer questions until the end.

» Nothing in this presentation should be taken as a statement
of the opinion of current or prior clients or employers.

« No express or implied warranty is given about the accuracy of
any data, numbers, equations, ‘equations, or calculations
présented.

* No liability whatsoever is assumed for any damages, either
direct or indirect, that may be attributed to use of methods
discussed in this presentation.
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CAS 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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Developing Treaty Experience

Agenda

The Treaty Experience Development Problem

*Account profitability evaluation and pricing context
« Losses Occurring vs Risks Attaching basis

«Changes in treaty duration

*How to modify LDF??

Understanding Loss Development

*Development of Exposure to Loss vs Claim Development
*Di ition Model of Loss D -C i

«Two factor development approximation formula
*General Accident period formula
* AMOL approximation

Application to Treaty Development

*Extended or stub period on losses occurring treaty
«Risks Attaching treaty cut-off
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[Eval date 12/31/2017]
o =
Method Method
Ut Treaty TreatylR Treaty LR Treaty LR
Duration  Treaty Ceded TDvsUIt TDvsUIt APriori  TDvs Uit
Treaty  Basis _Eff date Expiry Date (months) _Prem  LossTD _ Prem _ ATULDF _Prem Prem
6 Lo 1/1/2017 12/31/2017 125.0 14.0 11.2%
5 Lo 1/1/2016 12/31/2016 18.0 100.0 25.0 25.0%
4 Lo 7/1/2015 12/31/2015 33.0 60.0 30.0 50.0%
3 [} 4/1/2013  6/30/2014 39.0 140.0 70.0 50.0%
2 Lo 4/1/2011  3/31/2012 24.0 90.0 63.0 70.0%
1 Lo 4/1/2010 _ 3/31/2011 1,335.0 95.0 62.0 65.3%
Total 0.0% 0.0%|
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Eval date 12/31/2017]
LDF BF
Method Method
Ult  Treaty TreatylR Treaty LR Treaty LR
Exposure Duration Treaty Ceded TDvsUIt TDvsUIt APriori TDvsUlt
Treaty Basis. Eff date Expiry Date Cutoff Date (months) Prem Loss TD Prem ATU LDF _ Prem ELR Prem
6 RA 7/1/2016 6/30/2017  6/30/2018 120 140.0 15.0 10.7% 63.0%
RA 7/1/2015  6/30/2016  6/30/2017 120 100.0 33.0 33.0% 62.0%
4 RA/Cutoff 7/1/2014 6/30/2015 6/30/2015 120 60.0 26.0 43.3% 61.0%
3 RA 7/1/2013  6/30/2014  6/30/2015 120 110.0 50.0 45.5% 64.0%
2 RA 7/1/2012  6/30/2013  6/30/2014 12.0 100.0 72.0 72.0% 68.0%
1 RA 7/1/2011  6/30/2012  6/30/2013 12.0 95.0 65.0 68.4% 63.0%

Total

0.0%

0.0%
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Developing Treaty Experience

Claims Process vs Bucketing and Evaluation
Development of Exposure to Loss vs Claim Development
Convolution Equation

Two Factor Decomposition Approximation Formula
General Accident Period Equation

UNDERSTANDING LOSS
DEVELOPMENT

CARe Seminar, May 2018
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Claim Development
» Development can be described as a
series of paired dates and amounts
relating to actions on a claim
Changein Cumulative Current Claim Cumulative|
Date Action Paid Paid Reserve
4/3/2011  Trigger event occurs. S0 S0 $0 $0 $0
8/2/2011 Claim reported/ intitial reserve set S0 S0 $25,000 $25,000 $25,000
7/1/2012 payment/reserve takedown/revision $47,000 $47,000 $15,000 $37,000 $62,000)
4/1/2013 payment/reserve takedown/revision $13,000 $60,000 $25,000 $23,000 $85,000
9/15/2013  reserve takedown S0 $60,000 $15,000 -$10,000 $75,000
2/1/2014 Final payment/ reserve set to $0 $18,000 $78,000 $0 $3,000 $78,M
@TransRe 8
Bucketing and Evaluation
F Exposure Period Begins —‘
‘ Claim Occurrence Date ‘
F Claim is Reported —‘
‘ Claim valuation at end of each cal period ‘
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Total Loss Development

T/A = T+A

* T= Underlying claim development RV
= T =Time at which a dollar of loss is paid

= Tis conceptually driven by a series of paired
dates and amounts

* A = Bucketing and valuation process
* T and A are independent
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Loss Development Process Lags
Development Process Lags
of exposure OOCUTENCE report date settlemnent
period to date to report o daim date
oCCUTeNCE date revahation
€ bt I 1 1
T ] . ]
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Random Variable Model of Exposures

* A = Exposure random variable
* F,.=CDF of A
« fo,= exposure density
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Conditional ADOL ,AMOL, and Variance

Conditional Average Date of Loss Exposure:
mu(6) = E4[TIT <t]

Conditional Average Maturity of Loss Exposure:
() =t —mu(t)

Condtional Variance of Date of Loss Exposure:
va(®) = Bz (T — ma()?IT < t]

CARe Seminar, May 2018
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Exposure Densities
F,(s) = Cumulative exposure % as of time s.
AY: fay(s)=1for0<s<1
PY Cutoff:  feyco(s)=2s for0<s<1

PY: foy(s)=sfor0<s<1
foy(s)=2—-sforl1<s<2
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AY Exposure Density Graph

AY Exposure Density
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PY Exposure Density Graph

PY Exposure Density
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PY Cutoff Exposure Density Graph

PY Cutoff
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AY Exposure Statistics

Average Date of Loss %-: for t<1
my () =47
2 for t=1
Average Maturity of Loss i for t<1
_)2
) =41,
t_i for t=1
Variance of Loss Exposure Date L2 for t<1
_ )iz
v() =177
1z fortzl
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PY Cut-off Exposure Statistics

Average Date of Loss

2
2t for t<1
my(t) = {32 }

Average Maturity of Loss % for t<1
) =4",
t-3 for t=1
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Robbin-Homer Pct of Ult Convolution Formula

PCTT|A(? = Fy4r(0)
~ [ asf) < Fre = 9)
0
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Decomposition Approximation

PCT7a(t) = F4(t) - {PCTr(r4(1)) }
Error = ;- F,(0) - fr (14 (£)) - v4 (t)

+ Splits total development of losses for a
given set of exposures into:

= Development from start of exposure period
up to date of claim occurrence

= Development on claims that have occurred.
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AY Decomposition Formula - Exponential
Fi(t) = 1- exp(-t/u)
(D) = (I/w) exp(-t/1)
() = (I/w) exp(-t/1)

t-{l—exp(—i)} fort<1
1—exp(—i) fort>1

() e (-5)
error =_o " P 2

PCTri4(8) =
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AY Decomposition Formula Example
AY Development Decomposition |
Exponential Mean(_months) 270 |
Avg AY % of AY Approx
Eval AvgDate Maturity of Exposure Development  PCTof
Age of Loss Loss ETD CDFatAMOL  Ultimate  ATU LDF _ATA LDF
0 0.0 0.0 0.0% -
3 15 15 25.0% 5.4% 1.4% 74.0185 3.892
6 3.0 3.0 50.0% 10.5% 5.3% 19.0185 2.190
9 4.5 4.5 75.0% 15.4% 11.5%  8.6852 1.731
12 6.0 6.0 100.0% 19.9% 19.9%  5.0185 1.423
15 6.0 9.0 100.0% 28.3% 28.3% 3.5277 1.266
18 6.0 12.0 100.0% 35.9% 35.9% 2.7869 1.188
21 6.0 15.0 100.0% 42.6% 42.6%  2.3461 1142
24 6.0 18.0 100.0% 48.7% 48.7%  2.0551 1111
27 6.0 21.0 100.0% 54.1% 54.1% 1.8499 1.089
30 6.0 24.0 100.0% 58.9% 58.9% 1.6981 1.073
33 6.0 27.0 100.0% 63.2% 63.2% 1.5820 1.061
36 6.0 30.0 100.0% 67.1% 67.1% 1.4907 1.052
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AY PCT of Ult via LEVs

PCTray (£)

_ | t=LEV(t) fort<1
T |1—-(LEV(t) - LEV(t—1)) fort>1
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AY PCT ULT - Exponential Example
Development ution
Exponential Mean( _months ) 27.00]
(1) @ (€] (4) (5) (6) @ ®)
LEV Calc  LEV Calc ((2)-(3))/12 100%-(4) 100%-(4)
ing AY LDF via LEV Formula
LEV(t)- Approx|
Age LEV(t) LEV(t-12)) t-LEV(t) LEV(t-12) PCT ULT ATU LDF| ATU LDF|
0 0.000 0.000 0.00%
3 2.839 0.161 1.34% 74.691 74.019]
6 5.380 0.620 5.17% 19.358 19.019
9 7.654 1.346 11.22% 8.913 8.685)
12 9.688 0.000 2.312 0.807  19.27% 5.191 5.019
15 11.509 2.839 3.491 0.722  27.76% 3.603 3.528
18 13.138 5.380 4.862 0.646  35.35% 2.829 2.787
21 14.596 7.654 6.404 0.578  42.15% 2.372 2.346
24 15.900 9.688 8.100 0.518  48.23% 2.073 2.055)
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Losses Occurring Treaty Program with Extended and Stub Periods
Risks Attaching Treaty Program with Cutoff

TREATY DEVELOPMENT
EXAMPLES
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Losses Occurring Treaty Example

INS Co X LOB A Treaty Experience

Eval date 12/31/2017]
LDF BF
Method Method
Ul Treaty TreatyLR Treaty LR Treaty LR
Duration Treaty Ceded TDvsUlt TDvsUlt APriori  TDvsUlt
Treaty Basis  Effdate Expiry Date (months) Prem  LossTD  Prem ATULDF Prem ELR Prem

6 Lo 1/1/2017 12/31/2017 120 1250 140 112% 5019  562%  650%  63.2%)

5 Lo 1/1/2016 12/31/2016 120 100.0 25.0 25.0% 2.055 51.4% 62.0% 56.8%|
4 Lo 7/1/2015 12/31/2015 6.0 60.0 30.0 50.0% 1.582 79.1% 61.0% 72.4%
3 Lo 4/1/2013  6/30/2014 15.0 140.0 70.0 50.0% 1.195 59.7% 64.0% 60.4%
2 Lo 4/1/2011  3/31/2012 12.0 90.0 63.0 70.0% 1.066 74.6% 67.0% 74.2%
1 Lo 4/1/2010  3/31/2011 12.0 95.0 62.0 65.3% 1.042 68.0% 63.0% 67.8%]
Total 63.0% 63.9% 64.8%|
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INS Co X LOB A Treaty - LDF by Treaty

Losses Occurring Treaty LDF

CARe Seminar, May 2018

Eval date 12/31/2017|Exponential Mean(months) 27.0
Avgloss Average Develop Treaty % Treaty Treaty
EvalAge AvgDateof OccDate Maturity ment CDF Exposure PCTULT ATU LDF|
Treaty Basis _(months) Loss Lag of Loss at AMOL ETD Approx__ Approx|
6 Lo 120 7/1/2017 6.00 6.00 19.9% 100% 19.9% 5.019
5 Lo 24.0 7/1/2016 6.00 18.00 48.7% 100% 48.7% 2.055
a Lo 30.0 10/1/2015 3.00 27.00 63.2% 100% 63.2% 1.582
3 Lo 57.0 12/1/2013 7.50 49.00 83.7% 100% 83.7% 1.195
2 Lo 810 10/1/2011 6.00 75.00 93.8% 100% 93.8% 1.066
1 Lo 93.0 10/1/2010 6.00 87.00 96.0% 100% 96.0% 1.042
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Risks Attaching Treaty Example
Eval date 12/31/2017]
LDF
Method
Uit Treaty Treaty LR Treaty LR
Exposure Duration EvalAge Treaty Ceded TDvsUlt TDvs Ult
Treaty  Basis  Eff date Expiry Date Cutoff Date (months) (months) Prem  LossTD  Prem ATULDF _Prem
6 RA 7/1/2016  6/30/2017 6/30/2018 12.0 8.0 1400 15.0 10.7% 4.917 52.7%
5 RA 7/1/2015  6/30/2016 6/30/2017 12.0 30.0 100.0 33.0 33.0% 2.055 67.8%|
4 RA/Cutoff 7/1/2014 6/30/2015 6/30/2015 12.0 42.0 60.0 26.0 43.3% 1.396 60.5%
3 RA 7/1/2013  6/30/2014  6/30/2015 12.0 54.0 1100 50.0 45.5% 1.268 57.6%|
2 RA 7/1/2012  6/30/2013 6/30/2014 12.0 66.0 100.0 720 72.0% 1.157 83.3%
1 RA 7/1/2011  6/30/2012  6/30/2013 12.0 78.0 95.0 65.0 68.4% 1.095 74.9%|
Total 65.4%
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Risks Attaching Treaty LDF
INS Co X _LOB A Treaty - LDF by Treaty
Eval date 12/31/2017| Mean( months ) 270 |
Avgloss Average Develop Treaty % Treaty  Treaty
Eval Age AvgDateof OccDate Maturity ment CDF Exposure PCTULT ATU LDF
 Treaty Basis __(months)  Loss Lag of Loss atAMOL  Etd Approx__ Approx
6 RA 18.0 6/1/2017 10.86 7.14 23.2% 87.5% 20.3% 4.917
RA 30.0 1/1/2016 12.00 18.00 48.7% 100.0% 48.7% 2.055
a RA/Cutoff 42.0 1/1/2015 8.00 34.00 71.6% 100.0% 71.6% 1.396
3 RA 54.0 1/1/2014 12.00 42.00 78.9% 100.0% 78.9% 1.268
2 RA 66.0 1/1/2013 12.00 54.00 86.5% 100.0% 86.5% 1.157
1 RA 78.0 1/1/2012 12.00 66.00 91.3% 100.0% 91.3% 1.095
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Conclusions and Questions
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