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Introduction

= Most commonly used methods for reserving —
— Paid and incurred loss development methods and
— Paid and incurred Bornhuetter-Ferguson methods
= Loss development methods rely on the selection of development
factors
— Based on own data
— Supplemented with industry information
= Bornhuetter Ferguson (B-F) method —
— Also relies on loss development factor selection; but also
— Selection of A Priori ultimate losses or ultimate loss ratios
= The discussion will involve CONSIDERATIONS for selecting A
Priori ultimate loss ratios
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Loss Development Methods

= Concerns with development factors
— Variable and Volatile
— Uncertainty in future loss development factors
— Do development factors vary based on where you are in
underwriting cycle?
= Loss development methods produce AN indication of ultimate
losses
= Uncertainty of estimates often requires use of supplementary
methods
— Often greater uncertainty in more recent years
— Bornhuetter Ferguson method —
« Selection of A Priori ultimate losses or ultimate loss ratios
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Traditional Approaches to Selecting A Priori
Ultimate Loss Ratios

= Common methods:
— Pricing loss ratio
— Historical loss ratios adjusted for rate change and trend
= Reliability / Predictability of the above two methods
— Are we missing important information?
— Isthere atrend / pattern or just normal variability
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lllustrative Example

= For Discussion Purposes Only
— Results by company and line of business would vary
— Alternative assumptions could be made
= Workers Compensation Premium and Losses
— Based on Schedule P
— Aggregate Industry Information
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Combined Property Casualty Insurance Indusiry
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Derivation of Net Incurred Loss & DCCE Development Factors

‘Cumulative Net Incured Loss & DCCE.

Accident Years of Development
fear T z ) 5 & 7 5 w0
w0 | Ak WA Wom | Aan e B0 Bih A
2002 | 12em 1837 040 240 2312 2300 285207 20048 20414

2000 | 1287  17s61 o421 0486 21309 21901 22462 22870

005 | 13147 1a7a 19171 037 21079 21792 22306

2005 | 13415 18243 20748 22054 23054

007 | 1380 10243 21692 23245 24151

2008 | e 1948 2208 2613
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00 | 1272 1s0se
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Net Incurted Loss & DCCE Development Factors

Years of Development
5 55 67

7 78 59 50 Tt
To 10w 105 L0 107 108 1086
Lo 108 1035 Loi9 102 1015
105 100 108 1o 1018
o2 10a4 1014 102
1063 1045 1027
102 10%
Awege 137 1126 100 108 1030 1023 1019 105 1016
AGQXHL 13 1127 10l 108 1030 1023 1018
WidAw 136 1126 1060 1038 1030 1023 1019 1015 1016
Selected: 139 1126 1060 103 1030 1023 1019 1015 1016 1107
Cumuaihe: 2121 1519 1349 1272 1225 1190 1164 1

w2 1 1107
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Note: Source data provided by SNL Financial

- Implict Tail ased on Industry booked losses for 2002 N Milliman

Combined Property Casualty Insurance Industry
rkers' Compensation
Data as of December 31, 2011
Loss Development Methods.

Net Paid Loss & DCCE Development Method

Indicated

Net Net Paid Indicated Net Ultimate
Accident Eamed  Loss & DCCE Cumulative  Net Ultimate
Year Premium at 12/31/11 Paid LDF _ Loss & DCCE
2002 35,168 22,264 1237 27543
2003 40,654 21,609 1.261 27,247
2004 45,170 20,009 1.200 25,817
2005 46,012 19,320 1.329 25,680
2006 46,383 20,099 1.382 27,779
2007 43,371 19,939 1.457 29,052
2008 40,335 18,663 1.583 29,535
2009 35,580 14,748 1.815 26,770
2010 33,493 11,572 2.387 27,621
2011 35,438 5,505 5.193 28,583

Total 401,604 173,728 275,628 68.6%

Note: Source data provided by SNL Financial.

L= o
8 Milliman

Combined Property Casualty Insurance Industry
Workers' Compensation
Data as of December 31, 2011
Loss Development Methods

Net Incurred Loss & DCCE Development Method

Indicated

Net  Net Incurred Indicated Net Ultimate

Accident Eamed  Loss & DCCE Cumulative  Net Ultimate  Loss & DCCE
Year Premium at12/3111  Incurred LDF _ Loss & DCCE
2002 35,168 24,872 1107 27,543
2003 40,654 24,414 1125 27,472
2004 45,170 22,870 1.142 26,112
2005 46,012 22,306 1164 25,955
2006 46,383 23,686 1.190 28,185
2007 43,371 24,151 1.225 29,593
2008 40,335 23,613 1272 30,041
2009 35,580 19,931 1.349 26,886
2010 33,493 18,059 1519 27,437
2011 35,438 13,142 2121 27,872

Total 401,604 217,046 277,095 69.0%

Note: Source data provided by SNL Financial.
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Analysis of Loss Development Methods

= |ndicating increasing loss ratios in recent accident years
— Are results really deteriorating?
— Is something else causing this increase, making the loss
development method not as predictive?
= Common next steps
— Select base period of ultimate losses

« Ultimate losses selected for accident year 2007 and prior based on
development methods

— Additional Methods utilized for more recent accident years
« 2008 and subsequent
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Combined Property Casualty Insurance Industry
Workers' Compensation
Data as of December 31, 2011
Summary of Indicated Ultimate Losses

N Net Seleted

Net  Loss &DCCE Loss &DCCE _indicatons of Net Ulimate Loss & DCCE  Selected Net Ulimate

Accdemt Eamed  Padtocured P 0% Tncured Toss Nt Utimate Loss & DCCE
Vew  _pomiom _bme _tobue Doslopment | _Dowlopment  Loss & DCCE __Loge - Raio
2002 i | moe 2467 77543 27583 s Aglors | 78%%
2003 wes  owew  onaw f 2ran Zao AmDR 6%
2004 a0 w0 226w 2517 2612 ot Mgl 5T
2005 w0 1m0 236 25680 25,055 a7 AgloRs  se1%
2006 a0 236 21,719 s Zow  AmlDRs  60%%
2007 wan _wew _oais 20052 29503 s _Agiors _erew
Tow  2se7sT | 13000 w2300 163,119 164850 163,080 sao%
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Additional Methods

— Bornhuetter — Ferguson for Accident Years 2008 and subsequent
— Assumptions
« Loss Development Factors —
— Same as loss development method
A Priori Loss Ratios
— Scenario 1: Pricing loss ratio
— Scenario 2: Adjust historical loss ratios for rate change and trend
— Scenario 3: Adjusted loss ratios reflecting more recent years
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Scenario 1: Pricing Loss Ratio

= Assumptions:
— The company targets a 65% Loss and DCCE ratio
— The company believes rate changes and trend will result in overall
65% loss ratio
= Select 65% ultimate loss for more recent accident years for the
BF method
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Combined Property Casualty Insurance Industy
Werkels Compensation
Data as of December 31, 2011
Bormustir-Ferguson Methos
Net aid Loss & DGCE Bormhuetter Ferguson Method
ndcaed
@ Aion Indcated et Ultmare
necident AProi  Eamed NetUtimae  Unpad et Ufimate Loss & DOCE
Year Loss Ratio! Premium _Loss & DCCE Factor_Loss & DCCE Ratio
zo0s LT R T R T o
2000 o w0 2917 s amise 0%
2010 o saes o s 2a2 T2
201 sow  mam 20 w2410 ono%
Toul wsn s o178 0%
Net Incured Loss & DCGE Bomhueter Ferguson Vethod
ndoated
N AP Indcated et Uimate
Accident APioi  Eamed NetUtimale  Unepored Net Utime Loss & DCCE
Year Loss Ratio! Premium _Loss & DCCE Factor_Loss & DCCE Ratio
005 c gt T s Too
2000 o wmso 217 o zmens Toow
2010 o sm 2550 7019
2011 o wsam  230% e ot Tran
o s s 105,058 7310
* A Priori Loss Ratios calculated based on target pricing loss ratio
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Scenario 1: Pricing Loss Ratio

= Indicated B-F loss ratios higher than A Priori loss ratio for each
year: Is this random or a trend?
= Questions:
— Are the historical ultimate loss ratios consistent with pricing goals?
« Does it depend on where you are in the underwriting cycle?
— Is there a trend in loss ratio triangle?
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15 Milliman




Loss Ratio Triangles
Net Paid Loss & DCCE Ratio Triangle
24

2002 14.0%  324%  436%  49.9%  54.1%  S56.7%  59.2%  60.8%  621%  63.3%
2003 121%  27.5%  36.6%  420%  45.8%  485%  50.3%  51.9%  53.2%

2004 115%  246%  31.6%  36.1%  39.3%  413%  42.9%  44.3%

2005  11.6%  238%  30.8%  353%  38.3%  40.4%  42.0%

2006 11.8%  25.0%  331%  37.8%  41.0%  43.3%

2007 12.8%  28.2%  36.8%  422%  46.0%

2008 14.1%  30.4%  40.1%  46.3%

2009  14.5%  3L5%  415%

a8
2002 351%  522%  59.6%  62.4%  64.4%  66.0%  67.5%  68.6%  69.6%  70.7%
2003 3L7%  452%  50.3%  529%  54.9%  56.8%  57.9%  59.2%  60.1%

2004 285%  38.9%  430%  45.4%  47.2%  48.5%  49.7%  50.6%

2005  28.6%  37.5%  AL7%  44.3%  458%  47.4%  48.5%

2006 28.9%  30.3%  44.7%  47.5%  49.7%  511%

2007 3L8%  44.4%  50.0%  53.6%  55.7%

2008 34.4%  48.1%  54.7%  58.5%

2009 35.0%  49.2%  56.0%
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Scenario 2: Adjusted Historical Loss Ratio
= Assumptions:
— Historical Loss Ratios are predictive of future
— Requires adjustment for:
* Rate Changes
e Trend
u ! Milliman

Combined Property Casualty Insurance Industry
Workers' Compensation
Data as of December 31, 2011
Selection of A priori Ultimate Loss and DCCE Ratios
Selected Estimated Estimated
Net Ultimate Incremental Cumulative On-Level On-Level
Accident Loss & DCCE Rate Change Factor Loss
Year Ratio Change to 2008 To 2008 Ratio
2002 78.3% 8.3% 4.8% 1.048 74.7%
2003 67.3% 8.9% -3.2% 0.968 69.5%
57.5% 1.7% -11.1% 0.889 64.7%
2005 56.1% -3.9% -12.6% 0.874 64.2%
2006 60.3% -5.2% -9.0% 0.910 66.3%
2007 67.6% -4.0% -4.0% 0.960 70.4%
Awg: 64.5% Avg: 68.3%
Aw L5: 61.8% Aw L5: 67.0%
Awg L5 x HIL: 61.7% Estimated Awg L5 x HIL: 66.8%
Selection: 65.0% Incremental Selection: 67.0%
Rate
Change
2008 67.0%
2009 -1.2% 68.0%
2010 -3.6% 71.0%
2011 1.9% 70.0%
Estimated changes reflect loss ratio trend and rate changes
Rate changes are for ilustrative purposes only
1] .
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Gombined Property Casualty Insurance Indusry
Workers Campansation
Data as of December 31, 2011
Bormhueter-Ferguson Methods
Net Pid Loss & DCCE Barhuettr Ferguson Method
nicaed
Nt AP ndcated Net Ulimare
Acciden APl Eamed NetUtimae  Unpad  NetUtimate Lose & DCCE
Year Loss Ratio? Premium _Loss & DCCE Factor _Loss & DCCE Ratio
Zo0s R R S eI Toos
2009 o wmso o w21 0%
2010 Tow  wmaes 2370 PRt T
2o o wmam  oasor wm 2 T2
Toal s sasos 105,148 6%
Net Inured Loss & DGCE Bomhueter Ferquson Method
Indicated
N Ao ndeated et Utimate
Accldent APioi  Eamed NetUlimme  Uneporied NetUtimte Loss & DCCE
Year Loss Ratio” Premium _Loss & DCCE Factor _Loss & DCCE Ratio
2006 R S 8% Too%
200 @o w0 2dis wo% 2610 Taen
2010 o s a7 s sty 7%
2o Tow  saw  oas EI ) T
Tota as sse 108025 Tas%
2 A Priori Loss Ratios based on historical loss ratios reflecting estimated rate changes
. et
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Scenario 2: Adjusted Historical Loss Ratio

= BF loss ratios higher than A Priori loss ratio for each year
— Is this random or a trend?
= Questions regarding rate change and trend assumptions:
— How accurate are the rate changes?
— How accurate are the trend assumptions?
— Do the trend and rate changes reflect:
« Changes in retentions / deductibles, limits, terms and conditions

« Changes in exposure, mix of business, mix of states, new and renewal
business

« Changes in the economy
= Answers vary by :
— Company and line of business in a company
— Stability of patterns
— Underwriting cycle
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Scenario 2: Adjusted Historical Loss Ratio
= Questions regarding loss development assumptions:
= |s this something we haven't reflected?

— Changes to data that would change development

Increased number of small dollar claims due to a poor economy will
temper development factors

Change in case reserve practices

— However, paid losses show a similar pattern

Company change in payment pattern

— Due to claims settlement initiatives?

— Due to changes in the mix of business?

Are these changes noticeable in development factors?
Known prior to the analysis or explanation of results?

. Tt
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Loss Ratio Triangles At Current Rate Level

Net Paid Loss & DCCE Ratio Triangle at current rate levels
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Scenario 3: Adjusted Loss Ratio Reflecting
More Recent Years

= Historical Loss Ratios adjusting for:
« Rate changes
e Trend
* More recent accident year selections
— lterative Approach
Select A Priori loss ratio for one year
Perform B-F calculation
Select the accident year ultimate losses
Select A Priori loss ratio for next year based on all prior years’ selections
Perform B-F calculation
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Year Loss Ratio® Premium _Loss & DCCE_ Factor_Loss & DCCE_ Ratio
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Scenario 2 utilized 67% A Priori for AY 2008 and 68% for AY 2009 . Tt
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‘Combined Property Casualy Insurance Industry
Workers nsation

< Comper
ata a5 o December 31, 20:
BornuetterFerguson Methods

Net Paid Loss & DCGE Bormhvetier Ferguson Methot
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Scenario 2 utilized 71% A Priori for AY 2010 and 70% for AY 2011 . T
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Combined Property Casualty Insurance Industry
kers' Compensation
Data as of December 31, 2011
Bornuetter-Ferguson Methods
Net Paid Loss & DCCE Bomhuetter Ferguson Method
Indicated
Net A Priori Indicated  Net Ultimate
Accident A Priori Eamed  Net Ultimate Unpaid  Net Ultimate Loss & DCCE
Year Loss Ratio® Premium _Loss & DCCE Factor _Loss & DCCE Ratio
2011 35438 2657 BT 26965 76.1%
Net Incurred Loss & DCCE Bornhuetter Ferguson Method
Net A Priori Indicated  Net Ultimate
Accident A Priori Eamed  Net Ultimate Unreported  Net Ultimate Loss & DCCE
Year Loss Ratio® Premium _Loss & DCCE Factor Loss & DCCE Ratio
2011 75.0% 35,438 26,579 52.8% 27,188 76.7%
Selected
Accident Paid Loss Incurred Loss Paid Incurred Net Ultimate
Year Development _Deel nt__Bomn-Ferg? Bom-Ferg?  Loss & DCCE
7005 55.8% 4% %
2006 o 9% c0.8% 0.3%
2007 67.0% 68.2% 67.6%
2008 732% Ta5% 0% 29% W%
2000 752% 75.6% 2.9% 7a1% 7359
2010 82.5% 81.9% 78.1% 79.6% 78.8%
2011 807% 78.6% 76.1% 767% 76.4%
" e
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Combined Exhibits

L= o
2 Milliman

Combined Property Casually Insurance Industy
orkrs Compensaton
Data s of Docember 31, 2011
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Combined Property Casualty Insurance Industry
rkers' Compensation
Data as of December 31, 2011
Bornuetter-Ferguson Methods

Net Paid Loss & DCCE Bomhuetter Ferguson Method
Indicated
Uttimate

N A Prior indicated  Net

Accident A Prioi Eamed  Net Ulimate Unpaid et Ultimate Loss & DCCE
Year Loss Ratio® Premium_Loss & DCCE Factor_Loss & DCCE Ratio
2008 67.0% 40,33 27,025 36.8% 28611 70.9%
2009 70.0% 35,580 24,906 44.9% 25,933 72.9%
2010 75.0% 33,493 25,120 58.19 26,168 78.1%
2011 75.0% 35,438 26,579 80.7% 26,965 76.19%
Total 144,847 103629 107,676 743%

Net Incurred Loss & DCCE Bormhuetter Ferguson Method

ndicated
Nt AP ndcated Nt Utimate
Accident APdoi Eamed NetUlimale  Unepored et Ulimate Lose & DOCE
Year Loss Ratio® Premium _Loss & DCCE Factor _Loss & DCCE Ratio
2008 o 0% 2708 S 293% 7%
2000 0% e 24506 mow 2674 Ta1%
2010 mow w2120 s i %
2011 o s 257 PR 7679
Tota R T 109,603 o
3 As selected based on all prior loss ratios adjusted for rate change and trend
Note: Soutce dataprvidd by SN Financil
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Comparison Exhibits
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Summary

= Presentation provides considerations when selecting an A Priori
= No single method is appropriate for all situations
= Selection of A Priori depends on

— Company Specific Information/Situation

— Line of Business

« Length of Tail

« Effect of Economic Environment
— Differentiating Between

« atrend in loss ratios

 variability of results
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Other Considerations

= The opposite situation would have indicated improving loss
ratios
— Are loss ratios really improving or has there been a change to the
reporting or payment patterns?
« Case reserve weakening
« Lack of large claims initially reported / reserves
« Delay in reporting or paying losses
— Change in claims system
— Change in TPA
— Change in underlying accounts
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3 Milliman

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.




