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—! What are the Issues?

How good are your estimates?

— Mean, Std. Dev., Percentiles, etc.
When will you know if your estimate is good?

How do you compare actual outcomes to your estimate?
— How far apart and still reasonable?

Is there value in retrospective testing?
To manage risk, don’t you need to measure it first?
Is there a difference between predicting & explaining?

Can we integrate reserving into ERM?

— Analysis of change, risk capital, earnings, etc. @
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Drivers of Change

International Accounting Standards (IFRS)

— Building Block, Risk Adjustment, Disclosure

Solvency I
— Quantification, Validation, Governance

NAIC Model Audit Rule
— Internal Data, Process, Reporting Validation

Own Risk Solvency Assessment (ORSA)

— Model Act Fall, 2012 = Effective 1/1/15 @
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How Reasonable is your Range?
An Enterprise Risk Management Case Study

Integrated ERM Framework — An

Example

Conduct stochastic modeling of unpaid claim liabilities

— Multiple models weighted to address model risk

Set thresholds for action based on results of last year’s analysis
— Efficient allocation of actuarial resources during high pressure
season

Automatically notify key personnel of any unusual values, and do so
at an early stage of the reserving process

— Facilitate prompt investigation of potential data inaccuracies
— Make changes to assumptions if needed, and apply them to this
year’s analysis
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- Stochastic Modeling

Goal: Compare actual (A) to expected (E)

0% 5% B 9 m%|
Deriving expected (E) values requires assumption consistency

Assess materiality of difference (A - E)
— Expected (distributional) vs. Actual (one observation)

* —— *

1,400,000 1,500,000 1600000 1700000 1,800,000

Caveats:
— Model assumptions require validation

— Modeling should address model risk
— Works well for gross but net (or R/l recoveries) requires more effort
— May need to “shift” mean of resulting distribution to replicate BE
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Actual to Expected

Actual

Actual  Expected

Paid Paid

Expected

Incurred Incurred

2004 120 543 577
2005 108 2,387 1,043
2006 96 1,177 1,636

“7)
1,040
851

2007 84 5,403 4,540
2008 72 14,120 10,630
2009 60 23,636 23,300
2010 48 51,020 44,746

2954

9,035
16,524
36,454

2011 36 75,813 62,082
2012 24 88,832 79,335

61,541
83,154

2013 12 99,123 178,539
CY 2013 362,054 390,045
AY<CY 262931 227,890 211,506 163,930
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How Reasonable is your Range?
An Enterprise Risk Management Case Study

Imagine the following...

The date is January 2, 2014

Complete loss data is available as of December 31,
2013

Company A writes 3 homogenous lines of business (CA,
PPA, and HO), with triangular data going back to
Accident Year 2004 (source: SNL Financial)

Company A performs a full review of unpaid claim
liabilities annually, including an uncertainty analysis

using multiple models to address model risk

! Milliman @

= Imagine the following...

Company A has an integrated risk management

framework, including reserving risk Key Performance
Indicators (KPIs), based on the realization of paid (and
incurred) loss relative to outcomes of their models and

pre-defined thresholds

N A

Management would like to receive the actuary’s best

estimate as of December 31, 2013 by January 23, 2014
(3 weeks)

¥ Milliman @

Monitor/Control Reserving Risk

Compare actual to expected (ZAY<CY)

= Aggregate Paid Loss = Aggregate Incurred Loss

e ——
1400000 1500000 1600000 1700000 1800000 | 600,000 700000 500000 500,000 1,000,000
= PPA Paid = PPA Incurred
o v —
300000 900000 100000 1100000 1200000 | 450000 00000 550000 60000 60,000 700000 750000
= CA Paid = CAlncurred
— [O) — ®
180000 200000 220000 200000 260000 280,000 300000 100000 120,000 140000 160,000 180000 200,000 220,000 240,000
= HO Paid = HO Incurred

150000 200000 250,000 300000 350,000
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An Enterprise Risk Management Case Study

Monitor/Control Reserving Risk

Compare actual to expected (ZAY<CY)

Actual M Actual Modeled
Aggregate i

o8 a0 e 1563
s s so05 a8 a4
w06 % sos6 10276 35
w7 s wsem aam o572
s s asam Bon 2
w9 w0 s st sz s s
w0 s e e [T
W s e 3607 oo 179363 (1
o2 w sias sesons a7 seosis §
w1 s 00w _asmwas o
aram 3370010 sam5amt

AY<CY LSTI8T2 1572674 50.0% 847,136 830,128 50.%

Several of the 20 observable outcomes are near the thresholds
— 20 observable outcomes = (9 AYs + 1 ZAY<CY) for paid and incurred

Note: Comparison of aggregate accruals requires correlation assumptions
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Integrated ERM Framework

P Non-Life Reserve Risk KPI: Observation (Aggregate)

Realized value relative to assumptions Nao thresholds
breached
100.0%
90.0% Are we
80.0% underestimating
70.0% ili
volatility?
60.0% ——Expected Y
50.0% et Is the 80™
—a—Actua ;
00% - percentile value
20.0% ====Min
00% surprising, given
100% that we have 9 AY
0.0% ions?
2003 2005 2007 2009 201 2ms3 observations?
Exposure Period
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Integrated ERM Framework

Non-Life Reserve Risk KPI: Aggregate Paid

. Arius Stochastic Model

2013 Aggregate Exposure
Ariug Model Detail S kel o Risk Owner
v e Ll
Risk Reviewer
[ Thresholds

v

Realized Values

AY [ UY Details
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How Reasonable is your Range?
An Enterprise Risk Management Case Study

Integrated ERM Framework

Automated E-Mail to the CFO

1 . iz 2013 AgpregutePaia & Incured Chima Accruad for AY < Y o |
)

o MBanGACE YouCompi com
CFORYouCompsny.com

i Sent: Thy /22014 8 1058
Te
s

Biec 2015 AgprogatePuld B ncsred Clams Accruedfor AY < €Y

As CFO, we are required to report to you the results of the Aggregate Paid and Incurred

claims data relative to the actuarial assumptionsand thresholds. The 2013 Aggregate

|
paid and incurred claims have not breached any thresholds.

! Milliman w

—I Monitor/Control Reserving Risk

P Do outcomes tell us something? (SAY<CY)

25<X<75 5<X<95 <5 or >95 25<X<75 5<X<95 <5 or >95
HO 13 20 - 65.0% 100.0% 0.0%
PPA 14 20 - 70.0% 100.0% 0.0%
CA 5 14 6 25.0% 70.0% 30.0%
Agg 16 20 - 80.0% 100.0% 0.0%
Total 48 74 6 60.0% 92.5% 7.5%

Overall actual results are consistent with expectations

— Includes both AY and Total (£AY<CY) outcomes (20 outcomes each)
« Comparison of aggregate accruals requires correlation assumptions
— Includes both LoB and Aggregate outcomes (80 outcomes total)

— CA could be problematic
« Internal process (data quality / claims adjusting / reinsurance)

+ Width of distribution or some other modeling assumption
« Random occurrence
L TN
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Monitor/Control Reserving Risk

One-year time horizon reserve changes (ZAY<CY)

Given the actual losses paid in CY 2013,
we can obtain a preliminary estimate of
the amount by which reserves will change

— This can be done before the stochastic
analysis is updated

— Provides an early warning of impact on
financial results

! Milliman @
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Monitor/Control Reserving Risk

One-year time horizon reserve changes (£AY<CY)

Calculate, separately for each LOB and AY:

— “Expected Reserve @ 12/31/13” = Expected Reserve @
12/31/12 less CY 2013 Paid
« This is the reserve @ 12/31/13 if we did not change ultimates at all

— “Conditional Reserve @ 12/31/13" = Nth Percentile Reserve @
12/31/13 (based on the distribution @ 12/31/12)
« (Where CY paid losses fell into the Nth percentile of the distribution)

« Example: If CY Paid fell into the 15th percentile of the distribution of
expected CY Paid, the Conditional Reserve would be the 15th percentile of
the distribution of reserves @ 12/31/13

— Difference between Conditional Reserve and Expected Reserve
represents the estimated reserve change
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Monitor/Control Reserving Risk

One-year time horizon reserve changes (ZAY<CY)

392 (367)
2005 2194 979 744 @33) 2769
2006 153 1559 1511 @9 (1,642)
2007 4927 2013 114 (1,899) @171
2008 12,825 2897 4499 1,602
2009 20176 6005 4315
2010 12219 14416

2011
2012 146,195 171586

2449 e
6979 59340 669

588,083

2013

AYSCY 302716 384469 BI754 1201797 1189486 (22310) 1 107412 (10209) 49234

AYs 2010-12 should also drive reserves up
— Most of this increase is driven by CA
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Integrated ERM Framework

Automated E-Mail to the CEO/CFO

| ey 013 Aggrogate Paid laims Accroedfor AY < €Y Tl o
Message © @

Fom  MiBnanGACE YosCompany com Sent s 1/272014 ©105%m

o OB VourCompuny.com SO TouCompamy com

Subject 2013 AaaregatePuidClnms Accrumd for AV < CF

As a preliminary monitoring tool, based on our conditional reserves given the possible
outcomes on a one-year time horizon basis, the actual claim payments in 2013 suggest
that the reserves for accident year 2012 and prior will increase by $49, 234,000. The
actual reserve change will depend on a deeper review of the data and assumptions used

to estimate unpaid claims, so this is only intended to alert you to the potentialimpact on
our financial results.

u T
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Monitor/Control Reserving Risk

Focus on Commercial Auto (CA)

! Milliman @

—I Monitor/Control Reserving Risk

P Compare CA actual to expected (ZAY<CY)

CA

1,043
9% 1,177 1,636
84 5403 1540

14120 10,630

2013 362,054 390,045

.- Need to check IELRs, LDFs, weights, et
Milliman

AYs 2007-12 are driving high #s @

Monitor/Control Reserving Risk

Compare CA actual to expected (ZAY<CY)

CA Paid CA Incurred

— -_—
— — .

o 20000 40000 60000 80000 100000 120000 | O 20000 40000 60000  B0000 100000 120000

. —Need to check IELRs, LDFs, weights, et
Milliman

AYs 2007-12 are driving high #s @
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Integrated ERM Framework

Non-Life Reserve Risk KPI: Observation (LOB: CA)

Realized value relative to assumptions Threshold
breached
i;x Are expectations
B0.0% from the 2012
700% Expected model biased low?
60.0%
50.0% —— CY08
40.0% ovor Are we aware of
30.0% ) all internal process
200% ====hin
oo . . changes?
0.0% Are we
2003 2005 2007 2009 2011 2013 underes[\ma{ing
Exposure Period volatility?
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Integrated ERM Framework

Automated E-Mail to the Chief Actuary

il el 2003 Commercal Ata Clsima for A¥4CY. | 3 e |
Mo @
From MGG urCampay com Sent T 3212014 @ 1059
w® @By o
B

Subiect 2003 cammert

Claimator AT Y

As Chief Actuary, we are required to report to you that the Commercial Auto claims data,
based on the 12/31/12 actuarial assumptions, have breached six of the 5%/95%
thresholds. The Data Quality, Claims Adjustment and Reinsurance departments have also
been informed. Please review the 2013 paid accruals, the 12/31/12 actuarial

assumptions, and non-actuarial input.

Please determineif the breach is the result of a misestimated mean, misestimated
variability or due to external circumstances and report your findings to the CEO and CRO.

n g
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Integrated ERM Framework

Non-Life Reserve Risk KPI: CA Paid (AY<CY) Output

, Auius Stochastc Model
2013 Commercial Auto Exposure

Arius Model Detail

Risk Owner

Risk Reviewer

vz
v

Thresholds

Realized Values

AY [ UY Details
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Integrated ERM Framework

Automated E-Mail to Data Quality Department

"] e 2013 Commaceal ot Climator AT<CY
B iensage

Te

MG Your e com
Batathualt® YouComoa.com

Sent Thy 1212018 @ 1050
Cinthctuary@¥ourCompany.com

Subiect 2003 CommerialAuto Clekm for AV €Y.

As Data Quality manager, we are required to report to you that the Commercial Auto
claims data, based on the 12/31/12 actuarial assumptions, have breached six of the

5%/95% thresholds. Please review the 2013 accruals and report to the Chief Actuary any
changes in procedure, backlogs, anomalies or errors that might explain the breach.

Your qualitative feedback is expected by the Chief Actuary within 3 days.
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Integrated ERM Framework

Automated E-Mail to Claims Department

3 el 2013 Commarcal Aut Claimater AT<CY = o |
B esse @

Sen Tha 3212014 @ 1059

MimanGACE YourCompm.com
CaimseYourcompan com
Aty @Yourcompany com

Subiect 2003 Commrcal Auto Clkm for AY£ €Y.

As Claims manager, we are required to report to you that the Commercial Auto claims
data, based on the 12/31/12 actuarial assumptions, have breached six of the 5%/95%

thresholds. Please review the 2013 accruals and report to the Chief Actuary any changes

in procedure, deterioration in specific accounts, anomalies or errors that might explain
the breach.

Your qualitative feedback is expected by the Chief Actuary within 3 days.

n g
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Integrated ERM Framework

Automated E-Mail to the Reinsurance Department

[@l@s sewis Fere———— & |
T esae S
e ———

To [———————,
Crathctuary@¥ourCompany com
2018 Commerelal Ants ek for AV < €Y.

Seqt: Thy 1212018 8 1050

Subject

As Reinsurance manager, we are required to report to you that the Commercial Auto
claims data, based on the 12/31/12 actuarial assumptions, have breached six of the

5%/95% threshalds. Please review the 2013 accruals and report to the Chief Actuary any

changes in expected recoverables, backlogs, anomalies or errors that might explain the
breach.

Your qualitative feedback is expected by the Chief Actuary within 3 days.

Milliman
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Assumption Consistency

We validated last year. Why so far off the mark?

Choice of 2012 IELR?

2004

— Management: 52.9%

2005 108 2,387 1,043

— Incurred CL: 57.7%
2007 84 5403 4540
— Paid CL: 57.3% 2008 72 14120 10630
. 2009 0 2363 23300
HeteroscedaStICIty'? 2010 45 5100 44746
. 2011 36 75813 62082
Shlftlng mean of 2012 24 88,832 79335

distribution? 2013 2 99,123 .
. oy 2013 362,054
Missed CY trend? Av<cy 2602931 227890 99.6%

! Milliman @

—I BE Validation as of Dec 31, 2012

P Assumptions: Each requiring validation

Long term average LDFs

— No validated reason to use shorter term averages (e.g. WA Last 5)
— In this example, model is 100% consistent with calculation of BE

« If deterministic analysis uses a “picker approach” (to reflect observable trends),
need to validate each “pick” and consider shifting output of stochastic
uncertainty model.

Accident year independence

IELRs used in the BF Method
Heteroecthesious data (i.e. similar exposures)

— We use symmetrical triangles (e.g. AY x AY)
— Exposures are complete (not at interim valuation date) and
not significantly changed over time (e.g. no rapid growth)

n g
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BE Validation as of Dec 31, 2012

Assumptions: Each requiring validation

Heteroscedasticity
— Residuals assumed to be identically distributed with a
mean of zero

— Residuals by development period more variable than
others?

Gamma used for Process Variance
Coefficient of Variation of the IELRs used in BF

Method

Weighting of methods @
! Milliman
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BE Validation as of Dec 31, 2012
Assumptions: CA Paid Loss Triangle
" % 6 @ o w
d0e  ThoL uoas sl maws  aai  2oim 4 oo s 2o
W05 Toom ois  1e9ae  made  seom st msem  oeion  seres
W0 Tomp  wm0n Imss e  mmce  arre  sose
%01 o  maz  loas  znms  saies  seaw  soarss
W06 soaie s erel  siso  ssm  ooeeds
W0 o sre s sesm a7
oio  oisis e e senen
on wsew  1me s
o2 dssw  eesms
o serzs
wr e 1w ame  ies  loe 1o 1o il 1o
bF  swe  1se  las  liw  iow  iese  loy  lon  lms  iow
e o
I Milli
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BE Validation as of Dec 31, 2012
P Assumptions: CA Incurred Loss Triangle
§ Ml
IHiiman

BE Validation as of Dec 31, 2012

Implied Expectations: Use of Paid and Incurred

Expected Paid Losses during CY 2013
o =3 B

Each method produces a Ax Veged
different expectation of paid 2004 s72 s72 573 573 sz
; 2005 100 10 1o 1o 10
(incurred) loss. 2008 te2 e e lew 16
2007 a0 as 4so 4w 45

2008 064 106 106 10750 loese

T 2009 maw  mos  nam  mMs

The mean of the distribution 2010 wan  wgs  ams  asus w7
A A i G e oem o 2o
used in the back test of paid w12 woo w7 s wie  7osrm

Avecy

232723

(incurred) loss should be 965 227972
200

consistent with the paid

(incurred) loss inherent in the 50 155 155 156 156 155

: 2005 408 s07 409 s07 503
selected ultimate. o s i a1
2007 2100 216 2001 215 2108
2008 6027 G0 6037 GO6T 6044
This can be material for young 2 wew  mels w0 e 119t
2010 20618 20980 20698 20041 29817
AYs 2011 44,910 45513 44,640 45,037 44,839
2012 73503 74156 66582 67,032 67,257
AY<CY 170016 170620 16289 164931 163856
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BE Validation as of Dec 31, 2012

Assumptions: AY Independence

TYLOFs ] Paid Loss
[Smaftoge|  AY 20012 /24 48/3% 60148 72/60  84/72  96/84  108/%
T o 2004 1814 1348 1180 1089 1029 106 1009 1004
o] 2 2005 1868 1359 1162 1007 1045 1025 1008
2|1 2006 1741 1308 1151 1089 1043 1o11
a0 2007 1709 1330 1185 1094 Loa1
3|2 2008 1817 133 1208 1104
1| 2009 1851 132 1220
1 s 2010 1865 1410
a]s 2011 1709
Medan 1816 133 1182 1094 1042 1016 1007 1004
CYIDFs | incurred Loss
T 24012 /24 48/3% 60148 T2/60  84/72  %/s4  108/%
T o 2004 1387 1107 L1088 Loa2 1015 1004 1006 1002
o] 2 2005 Lass 1185 1114 Loa 1027 105 1004
2] o 2006 1367 1154 1081 1047 1018 1004
3|1 2007 1376 1178 1am 1047 1026
3|1 2008 1416 1182 1128 1042
2| a 2009 1441 1200 1110
is 2010 14s8 1262
a2 2011 1305
Nedian 1406 1185 1m0 1045 1022 1004 1005 1002
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BE Validation as of Dec 31, 2012

P Assumptions: Exposures

Exposures have grown

slowly since 2006

2004 2006 9% LT 1636
2005 2007 8 5403 4540
2006 2008 7 W12 10,630
2007 2009 6 2636 2350
2008 2010 i sL02 44746
2009 2011 3 TS8I3 62082 969 61,999
2010 a2 2 82 79335 80% 79473
2011 2013 12 99,123
2012
Toul 433650 ovans 362054
Avecy 22931 22780 6% 227994 995%

Re-ran simulation with
exposure-adjusted data;
minimal impact

n g
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BE Validation as of Dec 31, 2012

Assumptions: CA Paid Loss Diagnostics

Pt o Residusls sgainnt Aoidant Pariad
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BE Validation as of Dec 31, 2012

Assumptions: CA Paid Loss Diagnostics

Marmaliny (-1 Plat Bor-Whishes Piot {Dutliers)

» All positive outliers could indicate skewness

Normality still good though

» We can still check heteroscedasticity @

n g
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—I BE Validation as of Dec 31, 2012

Pl Assumptions: Process Variance

Assumed a Gamma

distribution
L 2008
Switching to Normal = e o L6 3 ez
ety wrw a0 .
dIStrlbUtIOn had 2008 72 10,630 9 10,622
minimal impac'[ 2009 o 23300 56 23260
I %6 s
o mas s 92t s
s
v 362084
Aveey o e wes s e

¥ Milliman @

BE Validation as of Dec 31, 2012

Assumptions: CA BF and Weighting

Coefficient of Variation
BF models T U0 S
AY Paid ncurred Paid ncurred
— IELR consistent 2004 55.9% 56.5% 8.0% 79.8% 78.6%
with BE 2005 49.4% 48.9% 8.0% 57.0% 56.5%
2006 38.0% 37.3% 8.0% a19% 421%
2007 24.4% 24.3% 8.0% 26.9% 26.8%
- CoV (l ELR) =8% ms 161% 15.3% 8.0% 17.9% 17.6%
2000 11.3% 10.1% 8.0% 13.2% 12.9%
i i ; 2010 8.1% 6.9% 8.0% 106% 100%
Weights identical % vem o oms  swe  ase
to BE 2012 7.6% 66% 80% 91% 7.9%
Total 49% 2.0% 53% 48%

! Milliman @
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BE Validation as of Dec 31, 2012

Assumptions: CA BF and Weighting (Alternative)

Coefficient of Variation

BF models e Cadger (OR)
. AY Paid Incurred
— IELR consistent

it 2005 49.4% 48.9% 0.0% 56.0% 56.5%
with BE oo O R
- COV (IELR) = O% 2008 16.1% 15.3% 0.0% 16.1% 15.9%
2009 11.3% 10.1% 0.0% 10.4% 10.4%
H H H 2010 8.1% 6.9% 0.0% 6.9% 7.0%
« Weights identical % o e In
2012 7.6% 6.6% 0.0% 4.0% 4.7%
to BE
Total 4.9% 4.0% 3.1% 3.2%

n g
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BE Validation as of Dec 31, 2012

P Assumptions: CA IELR (for BF) and Weights

Paid CL  Incurred CL Management  Selected Paid curred Incurred  Incurred
AY Ll ULR LR ULR AY cL cL BF BF
2004 73.2% 732% 73.3%. 732% 2004 50.0% 50.0%
2005 76.0% 77.3% 77.4% 767% 2005 50.0% 50.0%
2006 64.5% 645% 64.6%. 645% 2006 50.0% 50.0%
2007 62.8% 63.2% 6329 630% 2007 50.0% 50.0%
2008 60.49% 60.7% 60.8%. 606% 2008 50.0% 50.0%
2009 53.29% 53.2% 53.4%. 532% 2009 50.0% 50.0%
2010 57.9% 585% 58.5%. 582% 2010 25.0% 25.0% 25.0% 25.0%
2011 54.5% 55.3% 54.79%. 549% 2011 50.0% 50.0%
2012 57.3% 57.7%) 52.9% 547% 2012 50.0% 50.0%

Optimism Regarding AY 2012 ULR
— In this example, IELR based on published figures (selected ultimate)
— IELR is an important assumption which requires additional validation

+ Consider renewal study performed by Underwriting
« Consider actuarial analysis of average rate achieved

— Sensitivity tests confirm that this assumption is only a partial

explanation

n g
Milliman

Assumption Consistency

We validated last year. Why so far off? IELR

20 12 IELR ! ! Actual Tnitial Initial  Alternative  Alternative

Paid ixpected  Percentile  Expected  Percentile

No longer 52.9%  J°* [ .0
Used 57.5% A
Explains AY 2012 L, & e e
deviation only.

Still breach LoB
threshold

u T
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Assumption Consistency

We validated last year. Why so far off? Heteroscedasticity

Minimal impact

Still breach LoB
thresholds

oy 2013 362,054

! Milliman @

—I Assumption Consistency

P We validated last year. Why so far off? CY Trend

e ol Banicholy spaint Durealsgsrmant Posiiad Pt o4 Rasidunls aggaiast Acidert Feriad
. i g

[ [ B — -t

I ' T ]

Pt of Beaidualh against Pupesant Pasiod Pl o Residush againm Pradictid

¥ Milliman &

New GLM model with CY Trend:

1.9% Trend for 2004-2009 and 3.6% for 2009-2012+

Pt o Raskihusls agpainin Dewsbopenast Porioad Fiot af Balduls spaiat Accubant Parisd

Plen of Rasidaaly sjainat Paypmant Pasiod Plas of Residusis sgalast Pradictad

'

. i " . i L

L | } I :1 I P L L W o
- M ' = - .
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Monitor/Control Reserving Risk

Impact of change in prior assumption (ZAY<CY)

(ODP Paid Model GLM Paid Model
Actual Expected  Bootstrap Expected  Bootstrap
Paid Percentile Percentile
2004 120 543 577 57.5% 62
2005 108 2,387 1,043 91.8% 2,021 65.2%
2006 96 1177 1,636 35:6% 2,868 12.6%
2007 84 5,403 4,540 741% 6,989 253%
2008 72 14,120 10,630 93.5%, 14,810 438%
2009 60 23,636 23,300 562% 26,680 23.4%,
2010 48 51,020 44,746 88.8% 49,173 631%
2011 36 75,813 62,082 %, 64,678 94.5%,
2012 24 88,832 79,335 87.0%, 87,876 55.5%
2013 12 99,123
Cy 2013 362,054
AY<CY 262,931 227,890 255,155 68.5%
Adding CY Trend parameter to model improves fit &
results?

— GLM model also adjusts for exposures

— Statistics comparable, some better, some not as good

n g
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Integrated ERM Framework

Manual E-Mail to the Claims Officer

.oz 2083 Commereial Auta e Trandfor A< €Y

Message

Aty Youcompany o sene Thu3/72014 @ 4320m |

2013 mmertial Auta Claim Traadafor AY 1Y

Our preliminary review of the Commercial Auto segment has revealed a calendar year |

precisely we need to identify the cause of this trend if possible. It could be caused by law

changes, exposure increases, social inflation or other sources. Could you please direct
your claims staffto investigate the causality of this trend so we can discuss it in more
detail when we meet to review our actuarial models on January 16?

trend of 3.6% in our paid claims that started in 2009. In order to model this more ‘
|

n g
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Assumption Consistency

We validated last year. Why so far off? Mack Model

eack Model Calculations

Actual
AY. Reserve Deviation Cov Paid CY 08 CY 2008 Paid __Percentie
2004 1,146 188 16.4% 1146 188 543 0.0%
2005 2232 644 28.9% 1,049 615 2,387 96.3%
2006 3681 1,207 328% 1,642 1046 1177 39.0%
2007 8603 2,548 29.6% 4,560 2199 5403 726%
2008 19,950 3441 17.2% 10,624 2152 14,120 936%
2009 43,104 3,838 8.9% 23,280 1727 23636 59.6%
2010 94371 8,325 8.8% 24301 7477 51,020 83.0%
2011 155511 11,761 7.6% 61648 8335 75813 94.6%
2012 251,758 16,702 6.6% 85,007 11349 88,832 65.5%
Total 580,356 26,820 a6% 233297 19185 262,931 933%

Similar to using a “Shifted” paid Chain Ladder
Must decompose Mack formula and make distribution assumption

Variance assumptions disconnected from BE assumptions

Often seen in industry
— Under this scenario, management's low 2012 IELR may not get attentiol

— Under this scenario, recent CY trends may not get attention
u T
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How Reasonable is your Range?
An Enterprise Risk Management Case Study

BE Validation as of Dec 31, 2012

Assumptions: Correlation by Segment

Measurement:

— Use of rank or pairwise
correlation of paid residuals
— Could have used incurred

residuals
Evaluation:

— P-value is the probability of
obtaining a test statistic at least ca 1207 2% 003

as extreme as the one that was
actually observed, assuming that o
the null hypothesis is true. O Do

Lwe 01w

% Lot

Could have used incurred
residuals EARENS
— Could have used residuals after ER 1A 00 G
heteroscedasticity adjustment PHA 0563 1000 £330

. " Can validate by tracking over time
Milliman

Any Final Questions?

Mark R. Shapland, FCAS, ASA, MAAA
Consulting Actuary
mark.shapland@milliman.com
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