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What are the Issues?

How good are your estimates (mean, std. dev., 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?

Can you manage reserve risk:
- Without measuring it first?

- If the assumptions are not consistent over time?

Will retrospective testing improve your processes?
- Are the inevitable deviations from the expectations understood?

- Is there a difference between predicting & explaining?
What metrics are useful for management?
Should 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

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM
A Case Study

Integrated ERM Framework

= Conduct deterministic analysis to get a best estimate (BE)
or central estimate
= Conduct stochastic modeling of unpaid claim liabilities
- Multiple models weighted to address model risk
= Set threshold for action based on deviation from expected
- Strategic allocation of actuarial talent during high pressure season
= Automatically notify key personnel of unusual values at an
early stage of the reserving process
- Facilitate prompt investigation of potential data inaccuracies

- Make changes to the assumption set as needed, maintaining
consistency of approach
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Back Testing

= Goal: Compare actual (A) to expected (E)
\u-/., > COEE o mn%l

= Deriving E requires assumption consistency

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

* LS ol *
= Caveats: | mues  wews  uems  wmen e
- Model assumptions require validation and should address model risk
- Does not address AY=CY. New exposures have been earned!
-~ Works well for gross but net (or R/I recoveries) requires more effort
- May need to “shift” mean of resulting distribution to replicate BE
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What can be measured without an
uncertainty analysis?

Actual  Expected Actual  Expected
Age Paid Paid Incurred Incurred
2004 120 543 577 47)

2005 108 2,387 1,043
2006 96 1,177 1,636
2007 84 5,403 4,540

1,040
851
2954
9,035
16,524
36,454

2008 72 14,120 10,630
2009 60 23,636 23,300
2010 48 51,020 44,746
2011 36 75,813 62,082
2012 24 88,832 79,335
2013 12 99,123

61,541

83,154
178,539

CY 2013 362,054 390,045
AY<CY 262,931 227,890 211,506
wwwactuarialsoftware.com EE Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Imagine the following...

= The date is 2 January 2014

= Complete loss data is available as of 31 December 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
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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

b v e e o]

= Management would like to receive the actuary’s best
estimate as of 31 December 2013 by 23 January 2014

(3 weeks)
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Monitor/Control Reserving Risk
Compare actual to expected (ZAY<CY)

= Aggregate Incurred Loss

= Aggregate Paid Loss

www.actuarialsoftware.com
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Integrating Reserve Variability and ERM:
A Case Study

|
Monitor/Control Reserving Risk

Compare actual to expected (ZAY<CY
= Aggregate ) Fxpect Fxpected

Incurred  Perc

2004

2005 108 3,145
2006 9% 3553
NOTE: 2007 84 18992 20311 9,872
S';':gg:;";gu o 2008 72 51003 49,291 25,012
requires correlation 2009 6 105067 105 52012
assumptions 2010 a8 202932 197,620 106624 102833
2011 36 334434 336607 45 189908 179,363
2012 2 BIASS 845014 47T 454217 460518 4330
2013 12 1798138 - 2,528,235
oy oot 3,370,010 3375371
Av<CY LSTLAT2 1572674 S00%  B4T136 839128 59.1%

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

= AY 2013 could be addressed if pricing risk was included in analysis

wwwactuarialsoftware.com X Milliman
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Integrated ERM Framework

Non-Life Reserve Risk KPI: Observation (Aggregate)

= No thresholds
breached

Realized value relative to assumptions

1036%
OO

Are we

overestimating
—a—Tipertn uncertainty?

—=—zva o |s the 80 percentile

====Min value surprising,
=iy given that we have 9
AY observations?

E Er 2 HEt An

Exposure Pored
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Integrated ERM Framework

Non-Life Reserve Risk KPI: Aggregate Paid

Srios Scnars W

2013 Agpregats Expasure

—— Pl
. A <«—— = Risk Owner
s St o - RO

——= Risk Reviewer

Thresholds

Realized Values

AY / UY Details

: " EEmilliman
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Integrating Reserve Variability and ERM:
A Case Study

e —
Integrated ERM Framework

Automated E-Mail to the CFO

=i T

= T Acrra T B e A R AN A T = ©

@
N i emi T R0 L

i

BT 2003 RemeatePak B e Ser rreed e A7 S5

A5 CFC, wa are required to report to you tha results of the Aggregate Faid and ‘noumred
claims data re'ative 2o the actuarial azsumptions and thrasholds. The 2013 Aggregate
pa d and incurred clalms have not breachad ary threzholds
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Monitor/Control Reserving Risk

Do outcomes tell us something? (ZAY<CY)

75 5<X<95  <5o0r>95 25<X<75 <5 or >95
HO 13 20 0 65.0% 100.0% 0.0%
PPA 14 20 0 70.0% 100.0% 0.0%
CA 5 14 6 25.0% 70.0% 30.0%
Agg 16 20 0 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 (ZAY<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

wwwactuarialsoftware.com X Milliman
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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 for
AY 2012 and prior (or AY<CY) will change

- All the necessary information is contained within the prior
deterministic analysis and uncertainty analysis (does not require

an update with new data)
- Provides an early warning of impact on financial results
- Provides a measure of the performance of the actuarial function

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Monitor/Control Reserving Risk

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

= Calculate, separately for each LOB:
— “Conditional Reserve @ 31 December 2013" = Nth Percentile

Possible Parameter Possible Re-Parameterize Point

Outcomes Process Outcomes Model Estimates
Risk ;

Y-V 4

« 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 @ 31 December 2013

- “Expected Reserve @ 31 December 2013” = Expected Reserve

@ 31 December 2012 less CY 2013 Paid
+ This is the reserve @ 31 December 2013 if we did not change Ultimates at all

- Difference between Conditional Reserve and Expected Reserve
represents the estimated reserve change

wwwactuarialsoftware.com X Milliman

Monitor/Control Reserving Risk

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

979 744

6210 6874

2006 67 95 8940 (626) 1559 151 (1,642
2007 5 17337 (1.994) 2013 14 (1899 @171)
2008 . (6533) 2807 4499 1,602 5064
2009 5 865 6005 4315 (1,69) 3
2010 5 G029 12219 14416 2,197
2011 80777 113,108 3 (15.727) 25577 2449 6,129
2012 146195 171,586 568,683 1313 65979 59,340 (6639
2013

AYSCY 302716 384469 81754 1211797 1189486 (22310) 17621 107412 (10209 49234

= AYs 2010-12 should also drive reserves up
- Most of this increase is driven by CA

wwwactuarialsoftware.com X Milliman

Integrated ERM Framework
Automated E-Mail to the CEO/CFO

[ T T
r@

Bem T 422008 L |

O BT Aot Pal DM A e A €

A3 3 prellminary mon torl cl, based on our conditienal reserves glven th
outcomes or a one-year time horizon basis, the ectuel claim payments in 2013 suggest
thar tae raserves for accident pear 2012 ane arior will increase oy 543, 234,000, Tha

ectuzl reserve change will depend or a deeper revizw of the date end assumpt cns usec
to estimate unpaid claims, so this is only intendedto elert you to the potertial impact on

owr financial results. |
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Integrating Reserve Variability and ERM:
A Case Study

Monitor/Control Reserving Risk

= Focus on Commercial Auto (CA)

wwwactuarialsoftware.com X Milliman

Monitor/Control Reserving Risk
Compare CA actual to expected (XAY<CY)

2008 72 14,120

2000 60 23,636
2010 4 51,020

2011 3 75813

2012 2 88,832

2013 12 99,123
oy a1 362054 390,045

A<y 22931 2780 211506 16393

= AYs 2007-12 are driving high #s

- Need to check assumptions (i.e., [ELRs, LDFs, weights, etc.)

wwwactuarialsoftware.com X Milliman

Monitor/Control Reserving Risk
Compare CA actual to expected (ZAY<CY)

= CA Paid = CA Incurred
+
.
.
s E

=3 =3

= =3
== =r
— —
—=Ts —

o mme  wmw  soww om0 mewo e |0 w0 w0 wmwo  mwe  imwe mme

= AYs 2007-12 are driving high #s

- Need to check all assumptions

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Integrated ERM Framework
Non-Life Reserve Risk KPI: Observation (LOB: CA)
Realized value relative to assumptions " Threshold breached
= Are expectations
s from the 2012 model
i biased low?
il
o Check 2011
L1 = Are we aware of all
ANE :
FEE internal process
200% changes?
1D0E e [— ¥ P
i M = Are we
PR A A FL s FIRE underestimating
Exposurc Pesiod uncertainty?
www.actuarialsoftware.com u Milliman

Integrated ERM Framework
Automated E-Mail to the Chief Actuary

T Gora-cial et st AT AT = = il
@

et TH 4 L |

| e e
|[3mem auacemrmatants Jwmarm ara oy

As Chiaf Actuary, wa are raquired to report ta you that the Commerzial Auta claims cata, |
kased on the 12721712 zctuarizl assumptions, have breached six of the 5%,/85%
thresholes The Data Quallty, Clalms adjustmertand Relrsarance depastments have alsa |

Eoeninformed. Please review the 2013 peic accruals, the 12/31712 actuariz
assumptiors, and non-actuarial input.

Breach is the posanlt ol wemiseatioe ated me s, isestimated

=¥ternal cirmumstances and renort your ed ngs to the CFD and CRA
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Integrated ERM Framework
Non-Life Reserve Risk KPI: CA Paid (AY<CY) Output

St Socmanrs e

" 2013 Commercial Auta Expesure

[rerp—— v
= Risk Owner

= Risk Reviewer

= Thresholds

= Realized Values

=AY /UY Details
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Integrating Reserve Variability and ERM:
A Case Study

Integrated ERM Framework
Automated E-Mail to Data Quality Department

===

=@

e i s e |

| As Data Quality manager, we are “eguired to repcrt ta vou that the Commecial Aute
<laims date. based on the 12/32/12 actuarial assumptions, have breachad six of the
E%,/25% tareshelds. Please review the 2013 accruals end report to the Chlef ctuary any |

charges in procadure, backlogs, 2nomalizs or errors that might explainthe breach.

“our qualicathee feceha s is expertod by the Chlef Actaary within 3 doys,

wwwactuarialsoftware.com X Milliman

Integrated ERM Framework

Automated E-Mail to Claims Department

| AsClaims manager, we are required to report o you that the Commersial Auta claims
data, based on the 12/31/12 actuprial assumptions, have breached sixof the 5%/25%
thresholes. Please review the 2013 azoraals end report te the Chie® Actuzry ary charges |

in cedure, dztericration in :pecific accounts, anomslies or errors that might explain
the breach.

“our qualitative ferchars is expected by the Chief Actaary within 3 days.

wwwactuarialsoftware.com X Milliman

Integrated ERM Framework

a@

e i s e |

| A5 Reinsurance man ager, we are requited to “epart w0 you that the Commercizl Aute
«<laims date. based on the 12/32/12 actuarial assumptions, have breachad six of the
E%,/25% tareshelds. Please review the 2013 accruals end raport to the Chlef ctuary any |

charge: in expacted rzcoverzbles, backlogs, anomelies or amrors that might explzin the
Ereach.

“our qualitative ferchars is expected by the Chief Actaary within 3 days.

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Assumption Consistency

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

= Choice of 2012 IELR? ! spected  Model

- Management: 52.9% 2004 120 543
2005 108 2387 10w
- Incurred CL: 57.7% 2006 96 s 136
_ Paid CL: 57.3% 2007 s 5403 4540
. : 2008 72 14,120 10,630
a Heteroscedasticity’> 2009 60 23,636 23,300
y 2010 48 51,020 44,746
= Shifting mean of distribution? *" % T8I 208
2012 2 sg2 7935 8.0%
= Missed CY trend? ElE = KRR
[SE 362,054
AY<CY 262,931 227,890 99.6%
wwwactuarialsoftware.com EE Milliman

Validation as of 31 December 2012

Assumptions: Each requiring validation
= Long term average LDFs

- No validated reason to use shorter term averages (e.g., WA of 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
= |ELRs used in the BF Method

= Heteroecthesious data (i.e., non-uniform exposures)
- We use symmetrical triangles (e.g., AY x AY)

- Exposures are complete (not at interim valuation date) and have not
significantly changed over time (e.g., no rapid growth)

wwwactuarialsoftware.com X Milliman

Validation as of 31 December 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

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study
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cor e lwe a5 L low  lo% Loy fou Lo oo
umption: E[c(w,d+1)|c(w,1) c(w,d)] = c(w,d) x F(d)
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Validation as of 31 December 2012

Assumptions: CA Incurred Loss Triangle

Year 12 2 36 a8 L 2 & % 108 120
200 13521 185161 221635 241420 251646 255508 256596 256041 258520 250,477
205 18727 17408 222008 247345 258712 265636 269558 270758 271798
2006 132567 18,268 200262 206287 236863 241107 202171 243022
2007 137295 18962 222624 247335 256856 265495 268450
2008 142862 202363 2929 29940 281376 290411
2000 13S0 199791 29719 266101 282,625
210 151778 22135 26234 318848
211 10071 208 207524
12 a7ren 260765
013 17853
LoF 14 128 10 1048 1024 1009 1005 1003 1000 1001
cor 205 1457 12 109 loa  Lo7 1008 1004 1o 1001
sumption: E[c(w,d+1)[c(w,1) d)] = c(w,d) x F(d)
Cum @ve cum 12 Gum. @) v cum (@9
- > o .
st -
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Implied Expectations: Use of Paid and Incurred
Expecied i Losses Gutng OY 2013

= Each method produces a Av =S c 3 [T
different expectation of paid fored - S-S S
(incurred) loss. 00 i s ime i
2008 g4 1083 loss 10750 1065

2000 nom e mam  zws 21

e Tt 2010 W ass  wne asis a4

between the expectation e e o oo

be material for young AYS aveor  amms  osse oo zosse 275

Ay o o For B Vg

= The mean of the distribution 2004 155 155 156 156 155
2005 W s am sor s03

used in the back test of paid 2008 127 1aw 12 120 12w
2007 2100 216 21 2u5 2108

(incurred) loss should be 2008 6027 6,061 6,037 6,067 6,044,
2009 e usls w0 1iess 11916

consistent with the paid 2010 20648 20980 29698 29941 29,817

g p . 2011 wusl0 sz sasio 4503 aesas
(incurred) loss inherent in the 2012 73543 61932 67.257
selected ultimate. AYSCY 170016 171620 162802 164931 163356
wwwactuarialsoftware.com EE Milliman
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Integrating Reserve Variability and ERM
A Case Study

|
Validation as of 31 December 2012

Assumptions: AY Independence

Assumption: {c(i,1) c(i,n)} & {c(j,1) c(j,n)} are independent for i#j
G TbFs ] Paid Loss
Smei[lage| AV 2412 36/24  48/3  60/48 72060  84/72  9/84  108/%
1 2000 1814 1348 1180 1089 1029 1016 1009 1004
o 2005 1868 1359 1162 1087 1o 1025 1004
2|1 2006 1741 1308 1151 1089 143 1ou
a0 2007 1709 1330 1185 1094 100
3|2 2008 1817 13% 1203 1104
1] s 2009 1851 1326 1220
s 2010 165 a0
il 20m 1700
Nedan 1816 13% 1182 1094 102 o1 1007 1008

75 ncurred Loss

Sl Ar iz i i cons e sz oorss 108/

T s ie 1o dwe o s io4 10 100

o Goos  dse v ne  dow  low  dos  ioos

S o] e e ot dom aow tow  rom

S0 %o ot wms am aow 1o

Sli] e tme e m o

2l a| ow ot 1w imo

ile | o ores  dae

o] et i

e tas 1w am loe 1o o o5 100
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Validation as of 31 December 2012
Assumptions: Exposures
= Exposures have T T e
grown slowly since S id  Espocied  Percenile
wos0s Lo
s o 1636
s s 7 10630
o o o 205 6199
e
) ) v wogn a0 wen  2moos 99
= Re-ran simulation with
exposure-adjusted
data; minimal impact
www.actuatialsoftware.com EEMilliman
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Validation as of 31 December 2012

Assumptions: CA Paid Loss Diagnostics

Are the Does the

variances all i ; ; ; SEVRRTRREI (1ocicl cxplain
the e? ot Bt aained Davaboumvil Paicd Phot ol ik b agrainnl Bucdant Paive all the trends?

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Validation as of 31 December 2012

Assumptions: CA Paid Loss Diagnostics

Mowmnlity (-0 ot ez whiakar ot Dutisen)
P o e
= All positive outliers could indicate skewness
= Normality still good though
= We can still check heteroscedasticity
wwwactuarialsoftware.com EE Milliman

Validation as of 31 December 2012

Assumptions: Process Variance

= Assumed a Gamma ! Actual Inicial Initial  Alternative  Alternative
RR Puid  Dapected Percentile _Expected _Percen
distribution wos 120 sa o7 o
ws s 2587 9

= Switching to Normal ~ ** o

4

5 s
distribution had 2008 72 14,120 10,630
wy @ e 2330
minimal impact w0 44746
o o208
oo 251
ovaons S62050
www.actuatialsoftware.com EEMilliman

|
Validation as of 31 December 2012

Assumptions: CA BF and Weighting

[ Coefficient of Variation
BF models Chain Ladder (Unshifted) Unshifted)
AY. Paid incurred Paid incurred

- IELR consistent with BE

2004 55.9% 56.5% 8.0% 79.8% 78.6%

- CoV (IELR) = 8% 2005 49.4% 48.9% 8.0% 57.0% 56.5%
2006 38.0% 37.3% 8.0% 41.9% 42.1%

2007 24.4% 24.3% 8.0% 26.9% 26.8%

2008 1% 153% B0% 1% 176%

2009 nm 101% B0% 2% 129%

. . . 2010 81% 69% B0%  106%  100%

= Weights identical to BE  n 7% e s owh  ssu
2012 6% 66% 80% 91% 79%

Total ao% 0% 3% s

In this case, the
use of the BF
adds variability

to the resulting
distribution

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM

A Case Study

= BF models

- CoV (IELR) = 0%

www.actuarialsoftware.com

- IELR consistent with BE

= Weights identical to BE

2
2
2
2

004
005
006
007

2008
2009

2010
2011

2012

Total

Validation as of 31 December 2012

Assumptions: CA BF and Weighting (Alternative)

55.9% 56.5% 0.0% 78.1% 78.5%
49.4% 48.9% 0.0% 56.0% 56.5%
38.0% 37.3% 0.0% 405% 40.9%
24.4% 24.3% 0.0% 25.7% 25.0%
16.1% 15.3% 0.0% 16.1% 15.9%
11.3% 101% 0.0% 104% 10.4%
81% 6.9% 0.0% 6.9% 7.0%
7.2% 6.2% 0.0% 51% 55%
7.6% 6.6% 0.0% 4.0% 47%
a4.9% 4.0% 31% 3.2%

In this case, the
use of the BF

reduces
variability of the

resulting
distribution

L Milliman

AY. ULR ULR
2004 73.2% 732%
2005 76.0% 77.3%
2006 64.5% 645%
2007 62.8% 63.2%
2008 60.49% 60.7%
2009 53.29% 53.2%
2010 57.9% 58.5%
2011 54.5% 55.3%
2012 57.3% 57.7%)

www.actuarialsoftware.com

Selected
73.3%. 732%
77.4%. 76.7%
64.6%. 645%
6329, 63.0%
60.8%. 60.6%
53.49%. 53.2%
58.5%. 58.2%
54.7% 54.9%
52.9% 54.7%

Optimism Regarding AY 2012 ULR
- In this example, IELR based on published figures (selected ultimate)

Validation as of 31 December 2012
Assumptions: CA IELR (for BF) and Weights

Paid CL incurred CL Management

AY.

2004
2005
2006
2007
2008
2009
2010
2011
2012

- 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

Paid incurred Incurred Incurred
cL cL B B
50.0% 50.0%
50.0% 50.0%
50.0% 50.0%
50.0% 50.0%
50.0% 50.0%
50.0% 50.0%
25.0% 25.0% 25.0% 25.0%
50.0% 50.0%
50.0% 50.0%

L Milliman

= 2012 I[ELR
- No longer 52.9%
- Used 57.5%

= Explains AY 2012
deviation only.

= Still breach LoB
threshold

www.actuarialsoftware.com

2004
2005
2006
2007
2008
2009
2010
2011

2012

2013

Assumption Consistency
We validated last year. Why so far off? IELR

Actual Initial P —

Expected 2 Percentile

46

62,082
79,335

2013
AY<CY

362,054

L Milliman
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Integrating Reserve Variability and ERM

A Case Study

= Minimal impact

Assumption Consistency

We validated last year. Why so far off? Heteroscedasticity

www.actuarialsoftware.com
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Assumption Consistency
We validated last year. Why so far off? CY Trend
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|
New GLM model with CY Trend:

1.9% Trend for 2004-2009 and 3.6% for 2009-2012+
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Integrating Reserve Variability and ERM:
A Case Study

Monitor/Control Reserving Risk

Impact of change in prior assumption (ZAY<CY)

ODP Paid Model ‘GLM Paid Model
Actual Expected _ Boolstrap

AY Age Paid Paid ___Percentie Paid___ Percen
2004 120 543 577 62 (961%)
2005 108 2387 1,083 2,021 §57%
2006 % 1177 1636 2868 (126%)
2007 84 5403 4,540 6,989 BI%
2008 72 14,120 10,630 14,810 a38%
2009 60 23,636 23,300 26,680
2010 r 51,020 44,746 49,173 §a1o%
2011 36 75813 62,082 64,678 94.5%
2012 2 88,832 79,335 87,876 555%
2013 12 99.123

v 2013 362054

Av<CcY 262031 227,89 256,155 68.5%

= Adding CY trend parameter to model improves fit & results?
- GLM model also adjusted for exposures

- Statistics comparable, some better, some not as good

wwwactuarialsoftware.com X Milliman

Integrated ERM Framework

Manual E-Malil to the Claims Officer

[T T= o e
= i@

Sra 1h 1 2fa e e

Our prelimirary review of the Commercial Aute ssgmenthas revealed 3 calendar year
trend of 3,63 In our paid <leims that started in 2009, In creer to model this more
precise ywe need to 'dantify the cause of this trand If possible, It could ke caused by law

g
5
ol
W
[

Eposure incresses, social inla u please diract
your ¢ aims staff ¢ zate the au: sitin morz
| dotall wher we mee Foviow IF aetua i
wwwactuarialsoftware.com EEMilliman

Variance
assumptions
disconnected

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

assumptions.

AV Reserve Deviaion 0oV
2004 1,146 188 16.4% 1,146 188 543
2005 223 wa  mew 1o w5 2007
2006 3,681 1,207 32.8% 1,642 1,046 1177
2007 8,603 2,548 29.6% 4,560 2,199 5,403
2008 19,950 3441 17.2% 10,624 2152 14,120
2008 s104 3 sow  z3am 1727 236w
2010 94,371 8,325 8.8% 44,341 7177 51,020
2011 155,511 11,761 7.6% 61,648 8,335 75,813
o2 s w70 se%  mon  1isa0  smew
Total 580,356 26,820 4.6% 233,297 19,185 262,931
= Similar to using a “Shifted” paid Chain Ladder Must
decc'?;nposela
H H 2 = Mack formul
= Often seen in industry, but under this scenario: and make
distribution
- Management's low 2012 IELR may not get attention SRR

- Recent CY trends may not get attention

wwwactuarialsoftware.com X Milliman
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Integrating Reserve Variability and ERM:
A Case Study

Validation as of 31 December 2012

Assumptions: Correlation by Segment
= Measurement:

- Use of rank or pairwise correlation of
paid residuals

. . s u
- Could have used incurred residuals e

Evaluation: [ |rvaue |

- P-value is the probability of obtaining
a test statistic at least as extreme as

the one that was actually observed,
assuming that the null hypothesis is

true. Selected Correlation Matrix

Could have used incurred residuals .

Could have used residuals after
heteroscedasticity adjustment

- Can validate by tracking over time

wwwactuarialsoftware.com X Milliman

Any Einal Questions?

4

Mark R. Shapland, FC& FSA, MAAA

Lib House, Unit 809, Level 8

DI .0. Box 506784
Dubai, United Arab Emirates
Tel: +971% 386 6990

Mobile: +971 56 179 1532
markishapland@milliman.com
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