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Background

 Traditional loss reserving methods
— Nominal, undiscounted, for statutory requirements
— Impacts of inflation on traditional methods



Background

e Recent Developments
— ALM
— FASB & IASC: “Fair Value”
— CEA: Solvency I
— S&P criticism



Trends In Inflation

Inflation level
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Trends In Inflation

Increasing oll prices

Depreciation of the dollar
Sub-prime mortgage, credit crunch
Fed lowered discount rate



Trends In Inflation
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Methodology

Loss generation model
Loss decay model (payment pattern)

Inflation model

— Ornstein-Uhlenbeck

— Masterson Claim Cost Index
Nominal interest rate model
— 2 factor Hull-White

Fixed claim model
— D’Arcy & Gorvett



_oss Generation Model

e Nominal values:

— Normally generated losses compounded by the
nominal interest rate

e Economic values:
— Nominal losses discounted by the inflation rate



Portion of Ultimate Payments Fixed

Fixed Claim Model

FIXED CLAIM MODEL
FORMULA FOR "FIXED" COSTS
f(x) =k + (1-k-m)(t/T)"n
k=0.15,m=05n=1

09 1

08 T

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Portion of Payment Period (t/T)



Fixed Claim Model

 Discrete approximation of continuous function
 Impact of inflation on fixed claim model



Running the Model

http://www.business.uiuc.edu/~s-darcy/papers/LossReserveRangeModelv2.xls

 |Input Sheet

e |oss Generator

 Nominal Interest Rate
 [nflation

 [nflation under Fixed Claim
e Fixed Claim Model

e Summary

e Masterson Claim Cost Index




Input Sheet

Loss Model Parameters

—

Mo, of Claims
Lo== Distribution
Mlean

Standard Deviation
Settlement type
Settlement [years]

1oon
Logniormal
1oon

00

Decay Model
{[1]

Hull-White 2-F actor Nominal Interest Rate Model P

arameters

Short-Term Mean-Feversion Speed
Current Short-Term Fate
Short-Term Wolatility
Long-Term Mean-Reversion Speed
Long-Term Mean

| Long-Term Wolatility

0.08
212
1565
0.av

| 5.635¢

.96

Ornstein-Uhlenbeck Inflation Rate Model Parameters

Mean-Reversion Speed 023
Long-Term Mean .12
Current Short-Term Rate 354
W ol aility 1902
Correlation between Mominal Interest Fate and Inflation 462
Claim Cost Regreszion Slope 1.E0
Claim Cost Begression Intercept 0.00
Simulation

Mo, of Simulation [kerations 10000
Time Step F.022
Decay Model: z{t-1] = [1-a]"=z[t]

Annual Decay Factor | 0.5
Fized Claim Model: t] = k - [1-k-m][t!T])"n

Fixed Portion at tirme 0 (k] 015
Fortion unknown until settlement [m) 0.5
Speed of fized settlement [n] 1
Generate Histogram v

Fun Simulation




|_oss Generator

_

Lozs Geperator

Mominal | Economic
Timeta | Inflation = Discount | Mominal | Economic Walus Walus

Qljm  BandomPo, Severity ZJetflement Factor = Factor | Yalue Yalye Mean  Mean Claim Settlement Diztribution
i 04381 B305586  JBEET 12703 09365 {0RGDETZ  G885301 1061252 1032696 Ciec:ay Miodel: s[t1) = [1-a)"st), 40 = Mo, of Claims
Z 08397 15454338 100000 10381 05785 16EE232  1EATMZ 3 05
3 00269 3557068 15833 10B82  09ETR 3BA2EIE ITHNA0
4 02730 E72EIM 04167 1064 03304 EBIG44D ETEATID Cumulative Pr Time  Count
f 02763 GTRERIS 30833 12026 09464 BI2R38E  TEAAGED 0.0000 00833 hi4
B 00818 4632300 1BEET 10747 09BET 4973462 4812892 00861 01667 h4
i 08442 M424336 07800 10282 0535 ME3I201 M4BREINI 0.0 0.2600 il
8 05448 922263 07800 10282 08M5  JEEI0T  AE19EN 0055 03333 i
5 02735 G727 OBEET 10243 04840 GRATIET ETATOITI 02083 04167 ik
10 04702 BEIH8E 1BEET 10747 0.96ET  S27.9400 3470793 0.2608 05000 it
1 01937 Ga4EM 09167 10348 08773 IS0 EOL3BET 02929 0582 42
2 01553 GRG3G4  4REID 13948 05288 YTRB0TT TRA0074 03326 (BEET 43
13 01226 HIEE45 SHIET 13023 08326 ETETIY B2TAGEI 0700 0.7500 45
i NReT TRIRAT NRRRT INTAAL NGRAN AP AITH TR ANAT NAMRL NRLY "




Nominal Interest Rate

— —- ' - e 1 - (s —_

Hominal Interest Rate Generator

Correlation Weidht s
=short-Term | Long-Term Hull-White Hull-/yhite Cumulstive

Fandom | Random =hart-Term Long-Term Dizcourt | Dizcount Correlated Correlated 045

Time i £ Mominal Interest Fate | Mominal Interest Bate © Factor Factor Random £ Independent | 0.89302835
1] 00212 00669

00533 01358 -1.9551 0.0244 n0s15 08950 093930 1.1829
01667 -0.1162 -0.1944 0.0271 QOsi0 09977 09957 1.5057
0.2500 -1.2944 -0.2926 0.0210 nos02 08952 093940 -0.5297
0.3333 1.0518 -0.9575 0.0234 n0s7s 08981 0.9921 -1.0350
04167 -0.2128 00147 0.0202 00576 09983 09904 -1 2206
0.5000 1.1043 -1.3444 0.0251 n0s39 08973 09533 01559
05833 -0.0566 -1.4793 0.0244 00493 09980 09863 -0.3366
0.6667 0.5381 -0.6315 0.0279 0.0481 08377 0.8340 0.0357
0.7500 0.4035 -0.0651 00312 00480 08974 09513 07613
08333 -0.3808 1.3761 0.0275 nos20 09977 049792 -1 .0885
09167 -1.4776 -0.4073 00233 nos0s 048981 08773 07657
1.0000 01353 -0.7562 0.0225 00489 09931 0.9755 -0.8689
1.0833 -2.11a2 -1.1637 07y 00458 09985 09741 1.7445
1 1RRT nANNG M R45F nmar N n4&nn M 95954 M 9725 Mny249




Inflation

Inflation Rate Generator Incresse in
Cumulative  Cumulative
Claim Cost Claim Cost | Claim Cost

Fandom  Inflation  Inflation Inflation Inflation
Time L Rate Factor Factor Factor
0.000a0 0.0354 1

005533 04933 00409 1.0054 1.0034 0.0034
01667 -1.0937 00392  1.0052 1.0107 0.0053
02500 04563 00404 1.0034 1.0161 0.00:34
03333 -03208 00362 1.0045 1.0211 0.00449
04167 -06122 00303  1.0040 1.0252 0.0041
05000 041730 00318 1.0042 1.0295 0.0043
05333 -035732 00293 1.0039 1.0336 0.0040
0.BEEY | -0.5533 00270  1.0036 1.0573 0.00357
o.7s000 1.5781 00565  1.0049 1.0424 0.00e51
0833533 -01838 00333  1.00344 1.0470 0.0046
09167 0.6971 0053553  1.00352 1.0:224 0.00:34
1.0000 -02964 00332 1.0047 1.0274 0.00449




Impact of Inflation on Claims

k 015

im 0.5

M 1
1.0028 1 0064 1.0100 1.0134 1.0164 1.0194 10222 1.0249 1.0282 10313 1.0348 10381
1T 0.0833 01667 0.2500 0.3333 04167 0.5000 0.5333 .GEET 0.7500 0.3333 09167 1.0000
0.0233 0.3501 01750 01167 0.0875 Q.07 a0 00583 0.0500 0.04.38 0.0389 0.0350 00318 0.0292
01667 01780 01173 0.0830 0.0704 0.0537 0.0503 0.0440 0.0391 0.0352 0.0320 0.0293
0.2500 01179 0.0885 0.0708 0.0590 0.0505 0.0442 0.0393 0.0354 0.0322 0.0295
0.3333 0.0889 0.0711 0.0593 0.0508 0.0445 0.0395 0.0356 0.0323 0.0296
0467 0.0 5 0.0596 0.0511 0.0447 0.0397 0.0357 0.0325 0.0295
0.5000 00593 00513 0.0449 0.0399 0.0359 0.0326 0.0299
0.5833 0.0515 0.0450 0.0400 0.0360 0.0328 0.0300
0.6EGT 0.0452 0.0402 0.0362 0.0329 0.0301
0.7500 0.0403 0.0363 0.0330 0.0303
0.3333 0.0365 00332 0.0304
09167 00333 0.0305
1.0000 0.0307




Fixed Claim Model

Fixed Claim Model: fit) = k + (1-kK-mit/Ti"*n

k
m
n

Fixed Portion of Claim st time t

013
0.3
1

tiT 0.035353 0.1E67 0.2:500 0.3333 0467 0.5000 0.55833 0.6EEV 0.7500 0.8333 09167 1.0000
0.0000 0.1:500 0.1:500 0.1:500 0.1:500 0.1:300 0.1:300 0.1:300 0.1:300 0.1:300 0.1:300 0.1:300 0.1:300
0.0333 0.3000 0.3250 02667 02373 0.2:200 020583 0.2000 0.1933 01339 0.1&3a0 01813 n17az
01667 0.5000 0.35833 032450 0.2300 0.2667 0.2:300 0.2373 02273 0.2200 0.2136 0.20583
023500 0.5000 04123 0.3600 0.3250 0.3000 0.2813 0.2667 0.2:350 0.2455 02373
0.3333 0.5000 0.4300 0.35833 0.3500 0.3250 0.3056 0.2900 02773 02667
04167 0.5000 04417 0.4000 0.3655 0.3444 0.3250 0.30591 0.2955
0.:5000 0.3000 0.4:300 04123 0.3333 0.3600 0.3409 03250
0.35833 0.3000 0.4363 04222 03930 03727 03342
06567 0.3000 04511 0.4300 0.4045 03333
0.7:300 0.53000 0.4550 0.4364 04125
0.8333 0.5000 04652 04417
09167 0.5000 0.4705
1.0000 0.5000




Summary

Celete Run

Run 1 2
Nominal Yalue

Plean 1051375894 1063733761
sh 2747 ETT4 2882352536
Pin 46312651 ARhAYE. 7B
T 1M25623.39 1ma224.14
20 1036024 77 1044242 94
Th 1062167 .26 o221h3.27
A5 1033394 54 M3I307.5
Plan 44274 b NAle23 65
a0 Cl Range 214308 Ara10.33
0% Cl Range 2133115 A5033.36
Economic Yalue

Mlean 1011037.946 1021737 452
=0 20424 21721 29024 83057
Pin 214064 1 233309 ER
Tl 7003223 974414 33
20 23371291 100136627
TaM 1027 731.83 10405763
L 10633385.3 0e327a.12
15 EH N03125.13 N39477 .27
A% Cl Range 2401792 JBE20.43
0% Cl Range 28330302 AR4E3.23
A% Cl Range Ratio 102 642 10137
024 Cl Range Ratio 102425 100405




Masterson Claim Cost Index

Masterson Claim Cost Index Inflation 1936-2004

YeAtC Overage

CFLAI tems

Auto BI

19495
19496
1997
194945
19494
2000
2001
2002
2003
2004

2.7 3%
3.04%
1.57%
1.67%
2.7 4%,
3.7 3%
1.14%
2 B0%;
1.93%
2.97%

4.54%
2.89%
3.96%
2.490%
4.458%
5.60%
4.435%
5.16%
4.536%
4.11%



Results
Taylor Method vs. D’ Arcy-Gorvett Approac

Taylor (Blue) vs Fixed Claim (Base Case, Red)
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Results
Higher Claim Cost Inflation

High Claim Inflation (Blue) vs Base Case (Red)
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Results
Higher Inflation/Interest Rate Correlation

High Correlation (Blue) vs Base Case (Red)
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Results
Hiaher and More Volatile Inflation

Volatile Inflation (Blue) vs Base Case (Red)
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Further Research

e Two factor approach to loss reserving
— Deflate loss triangle
— Generate reserve ranges on deflated losses
— Incorporate inflation variability separately
— Useful when inflation rate or variability changes

e ALM Issues

— Some companies intentionally mismatch assets and
liabilities to pick up yield

— Mismatching would increase the risk of an increase
In Inflation



Summary

o Traditional loss reserving methods do not
reflect the economic value of loss reserves

e Economic value ranges can be smaller than the
nominal value ranges

* Results are more significant during periods of
high inflation rates and increased inflation
volatility



