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Excess Loss Development — Making use of client data Munich RE
Why is it important to use client data, anyway?

How pricing can vary from client to client.
Traditional excess of loss experience rating
Observing patterns is sparse or volatile excess triangles.

Reflecting client patterns in excess of loss pricing.

Individual claim development




Excess Loss Development — Making use of client data Munich RE
Why is it important to use client data, anyway?

Should pricing reflect individual client loss propensities?

Audience shout out your views and reasons.

Excess Loss Development — Making use of client data MunichRE
Why is it important to use client data, anyway?

What factors “drive” excess loss development?

Or

What factors distinguish a loss development pattern from account to account?

Audience shout out loss development drivers.
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Why is it important to use client data, anyway?

Excess Loss Development — Making use of client data Munich RE

How do claims practices differ from insurer to insurer,

and how does this affect excess loss development patterns?

Audience shout out claim reserving philosophies

and

other claims practices that affect loss development patterns

Excess Loss Development — Making use of client data MunichRE
Why is it important to use client data, anyway?

An important take-away ...
the excess development pattern of any given account is strongly determined by
the characteristics of that given book of business
and

the claims management practices of the particular insurer.
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Excess Loss Development — Making use of client data Munich RE =

Why is it important to use client data, anyway?

Traditional excess of loss experience rating pricing strategy:

Apply the concept of credibility

to excess loss development patterns

similarly to

expected loss selections.

Excess Loss Development — Making use of client data MunichRE

Sparse triangle — can | use this client information?

Typical excess triangle

-- age-to-age factors don’t show a clear pattern.

Timit 250,000 “Aachment 230,000
12 24 36 48 60 7 84 96 108 120
01/01/2003  12/31/2003] 250,000 778,680  17364,436 1,667,536 2,710,718 3,032,786 4,016,614 4,017,746 3,008,025 4,032,537
01/01/2004  12/31/2004] 28,802 1,321,346 1,561,183 2,171,050 2,981,371 3,507,946 3,986,755 3,097,329 4,728,352
01/01/2005  12/31/2005 367570 594,889 1,756,850 2,202,576 2,214,206 2,422,812 2,218,802
01/01/2006  12/31/2006 285,660 546,402 1,330,983 1,377,890 1,693,174 2,067,368
01/01/2007  12/31/2007 573,787 602,783 728,052 1,579,386 1,545,465
01/01/2008  12/31/2008| 74,260 1,067,229 1,898,606 2,316,388 2,965,412
01/01/2009  12/31/2008| 57,416 247,711 701,878 1,204,080
01/01/2010  12/31/2010| 268,657 1,617,088 2,402,039
01L/01/2011  12/31/2011 8,896 721,438
01/01/2012  12/31/2012
12-24 24-36 36- 48 48- 60 60-72 72-84 84-96  96-108  108- 120
01/01/2003  12/31/2003 3115 1752 1.222 1.626 119 1.324 T.000 0.995 1.008
01/01/2004  12/31/2004|  45.877 1.182 1.301 1373 1177 1136 1.003 1.183
01/01/2005  12/31/2005 1.617 2.953 1.254 1.005 1.094 0.916
01/01/2006  12/31/2006 1.013 2.43 1.035 1.229 1221
01/01/2007  12/31/2007 1.051 1.208 2.169 0.979
01/01/2008  12/31/2008|  14.372 1.779 1.220 1.280
01/01/2000  12/31/2009 4.314 2.833 1.716
01/01/2010  12/31/2010 6.020 1.486
01/01/2011  12/31/2011 I 5 1 |T| |T|
All Year Volume Weighted 10.147 @ 1.386 @ 1.008
Cumulative 47577 4.699 34 1.074 Taz 759 1.078 98 1.008 1.000
Selected| 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000] 1.000)
Cumulative| 000 000 1.000 000 1000 1.000 000 1000 1000 000
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Excess Loss Development — Making use of client data Munich RE =
Sparse triangle — can | use this client information?

Select based on the cumulative development pattern

Timit 250,000 “Attachment 250,000
12 24 36 48 60 72 84 96 108 12J
01/01/2003  12/31/2003] 250,000 778,680 1,364,436 1,667,536 2,710,718 3,032,786 4,016,614 4,017,746 3,998,925 4,032,537
01/01/2004  12/31/2004 28,802 1,321,346 1,561,183 2,171,050 2,981,371 3,507,946 3,986,755 3,097,320 4,728,352
01/01/2005  12/31/2005 367,970 504,889 1,756,890 2,202,576 2,214,206 2,422,912 2,218,892
01/01/2006  12/31/2006 285,662 546,402 1,330,983 1,377,890 1,693,174 2,067,368
01/01/2007  12/31/2007 573,787 602,783 728,052 1,579,386 1,545,465
01/01/2008  12/31/2008 74,260 1,067,229 1,898,606 2,316,388 2,965,412
01/01/2009  12/31/2009 57,416 247,711 701,878 1,204,080
01/01/2010  12/31/2010| 268,657  1617,288 2,402,939
01/01/2011  12/31/2011 8,886 721,438

01/01/2012  12/31/2012

12-324 24-36 36-48 48 - 60 60 - 72 72-84 84- 96 96-108  108-120

01/01/2003  12/31/2003 3.115 1.752 1.222 1.626 1.119 1.324 1.000 0.995 1.008

01/01/2004  12/31/2004 45.877 1.182 1391 1373 1.177 1.136 1.003 1.183

01/01/2005  12/31/2005 1.617 2.953 1.254 1.005 [ T00a] 0.916

01/01/2006  12/31/2006 1.013 2.436 1.035 1.229 1.221

01/01/2007  12/31/2007 1.051 1.208 2.169 0.979

01/01/2008  12/31/2008 14.372 1.779 1.220 1.280

01/01/2009  12/31/2009 4.314 2.833 1716

01/01/2010  12/31/2010 6.020 1.486

01/01/2011  12/31/2011

All Year Volume Weighted 10.147 1.545 1.537 1.386 1.105 1.196 0.982 1.089 1.008
Cumulative 47.577 4.689 3.034 1.974 1424 1.289 1.078 1.098 1.008 1.000
Selected| 10.000 1.700 1.450 1.300 1.200 1.120 1.060 1.030 1.008] 1.000)
Cumulative| 47.398 4.740 2.788 1.923 1.479 1.233 1.101 1.038 1.008 1.000]

Excess Loss Development — Making use of client data Munich RE =
Sparse triangle — can | use this client information?

These reported losses are jumping all around. Can | use this?

Lt 500,000 Artachment 500,000
12 M kT a8 i ” a1 a6 108 120
01/01/2003 12/31/2003 500,000 690,615 06,607 77,381 1,238,181 2,110,150 3,014,510 2,988,436 2,959,910 2,959,910
11/01/2004 2004 408,084 624,058 780,248 502,101 1,114,378 1,608,350 2078175 2,356,355
1far 0 fHns SO, K0 1,645,993 2,510,613 1,877,724 1,877,204 1,877,294
U1/01/2006 / 500,000 500,090 904,201 620,918 620,918 31,159
0L/0L/2007  12/31/2007 420,476 1,000,000 660,555 604,001 635,910
01/01/2008  12/31/2008 500,000 2,307,071 1207.875  1.859,004
01/01/2008  12/31/2000 00,000
01/01/2010 12,912 755,243 1,335,399
0L/0L/2001  12/31/2011 137,662
01/01/2012  12/31/2012
11-24 24- 30 34 - 43 48 - 60 60 -2 7i-84 84 -9 96-108  108- 120
01/01/2003  12/31/2003 1381 1023 1029 1702 1704 1.420 0991 0,990 1009
01/01/2004  12/31/2004 1.541 1240 1272 1123 L1444 1291 1134
01/01/2005  12/31/2005 3.292 1.525 0.748 1.000 1.000
01/01/3006 13/31/3006| 1000 1.808 0.687 1.000 13N
UL/0L/2007  12/31/2007 L.207 0641 1037 1221
01/01/2008 12/31/2008 4.614 0.996 1.244
UL/0L/2009  12/31/2009
01/01/2000  12/31/2010 50.492 L7668
01/0L/2001  12/31/2011
All vear Volume Weighted 7448 1895 1332 1269 1085 1.285 LU6E 1049 100U
Cumulative 37.271 5.004 2641 1.503 1.562 1440 1121 1049 1.000 1000
Selected 1.000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000) 1000
Cumul LO0Y 1000 1000 1000 L0490 1000 1.000 1000 100y 1000
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Excess Loss Development — Making use of client data Munich RE =
Sparse triangle — can | use this client information?

Smoothing by 2-year age-to-age factors (1 of 2).

Timit 300,000 Attachment 500,000
12 24 36 48 60 72 84 9% 108 120

01/01/2003  12/31/2003[ 500,000 590,615 706,607 727,381 1,238,181 2,110,150 3,004,510 2,988,436 2,959,910 2,959,910
01/01/2004  12/31/2004 408,084 629,058 780,249 902,101 1,114,378 1,609,350 2,078,175 2,356,955
01/01/2005  12/31/2005 500,000 1,6450893 2,510,613 1,877,724 1,877,244 1,877,244
01/01/2006  12/31/2006 500,000 500,000 904,201 620,918 620,018 851,159
01/01/2007  12/31/2007 828,478 1,000,000 660,555 684,801 835,010
01/01/2008  12/31/2008 500,000 2,307,071 2,297,875 2,859,004
01/01/2009  12/31/2009 500,000
01/01/2010  12/31/2010 12,912 755,243 1,335,389
01/01/2011  12/31/2011 137,662
01/01/2012  12/31/2012

[12-36 ] 24-48 36 - 60 48-72 60 - 84 72-96  84-108 _ 96-120 108 -
01/01/2003 12/31/2003 1.413 1.053 1.752 2.901 2435 1.416 0.982 | 0.990
01/01/2004 12/31/2004 1.912 1.577 1.428 1.622 1.865 1.465
01/01/2005  12/31/2005 5.021 1.141 0.748 1.000
n1/m/2006 12/31/2004 1.808 1.242 n.s87 1.371
01/01/2007  12/31/2007 0.797 0.685 1.265
01/01/2008  12/31/2008 4.596 1.239
01/01/2009  12/31/2009
01/01/2010  12/31/2010[  103.422
01/01/2011  12/31/2011

All Year Volume Weighted 13.605 2.568 1.578 1.390 1.371 1.361 1.150 0.990 1.000
Cumulative 162.894 11.973 4.663 2.954 2.125 1.550 1.139 0.990 1.000 1.000
SE'EC[Ed‘ 13.605 1.000 1.578 1.000 1.371 1.000 1.150 1.000 1.000 1.000
Cumu\atwe\ 33.856 2.488 2.488 1.577 1.577 1.150 1.150 1.000 1.000 1.000

Excess Loss Development — Making use of client data MunichRE
Sparse triangle — can | use this client information?

Smoothing by 2-year age-to-age factors (2 of 2).

Timit 300,000 Attachment 300,000
12 2 36 48 60 72 84 96 108 120
01/01/2003  12/31/2003] 500,000 690,615 706,607 727,381 1,235,181 2,110,150 3,014,510 2,988,436 2,050,010 2,059,010
01/01/2004  12/31/2004 408,084 629,058 780,249 992,101 1,114,378 1,609,350 2,078,175 2,356,935
01/01/2005  12/31/2005 500,000  1,645993 2,510,613 1,877,724 1,877,244 1,877,234
01/01/2006  12/31/2006 500,000 500,000 904,201 620,918 620,918 851,159
01/01/2007  12/31/2007 828478 1,000,000 660,555 684,801 835,010
01/01/2008  12/31/2008 500,000 2,307,071 2,297,875 2,858,004
01/01/2009  12/31/2009 500,000
01/01/2010  12/31/2010 12,912 755243 1,335,389
01/01/2011  12/31/2011 137,662

01/01/2012  12/31/2012

12-36 24-48 36 - 60 48-72 60 - 84 72-96  84-108  96-120 108 -
01/01/2003  12/31/2003 1.413 1.053 1.752 2.901 2435 | 1416 0.982 | 0.930

01/01/2004  12/31/2004 1.912 1.577 1.428 1.622 1.865 1.465

01/01/2005  12/31/2005 5.021 1141 0.748 1.000

01/01/2006  12/31/2006 1.808 1.242 0.687 1371

01/01/2007  12/31/2007 0.797 0.685 1.265

01/01/2008  12/31/2008 4.596 1.239

01/01/2009  12/31/2009

01/01/2010  12/31/2010|  103.422

01/01/2011  12/31/2011

All Year Volume Weighted 13.605 2.568 1.578 1.390 1.371 1.361 1.150 0.990 1.000
Cumulative 162.894 11.973 4.663 2.954 2.125 1.550 1.139 0.990 1.000 1.000
Se\ected\ 7.500 2.568 1.000 1.390 1.000 1.361 1.000" 0.990 1.000 1.000
Cumu\at\ve\ 36.086 4.811 1.874 1.874 1.348 1.348 0.990 0.990 1.000 1.000




Excess Loss Development — Making use of client data Munich RE =
Sparse triangle — can | use this client information?
Capture the full development in making manual adjustments.
Limit 500,000 Attachment 500,000
12 24 36 48 60 72 84 926 108 12J
01/01/2003 12/31/2003 500,000 690,615 706,607 727,381 1,238,181 2,110,150 3,014,510 2,988,436 2,959,910 2,959,910
01/01/2004 12/31/2004 408,084 629,058 780,249 992,101 1,114,378 1,609,350 2,078,175 2,356,955
01/01/2005 12/31/2005 500,000 1,645,093 1,877,244 1,877,724 BT 8772 Tean From 2,510,613 t0
01/01/2006 12/31/2006 500,000 500,000 851,159 3 3 851,159 851,159 current value; elmnate
01/01/2007 12/31/2007] 828,478 35,9 confusing reversals.
01/01/2008 12/31/2008 500,000 2,297,875 2,297,875
01/01/2009  12/31/2009 500,000 Move development earlier to Move development earlier
01/01/2010  12/31/2010 12812 735,243 1,335,389 | iove development earler to current value; eliminate to current value.
01/01/2011  12/31/2011 137,662 current value; eiminate reversals.
01/01/2012  12/31/2012] reversals.
12-24 24-36 36-48 48 - 60 60 - 72 72-84 84-06 96 - 108 108 - 120
01/01/2003 12/31/2003 1.381 1.023 1.029 1.702 1.704 1.429 0.991 0.990 1.000
01/01/2004 12/31/2004 1.541 1.240 1.272 1.123 1.444 1.291 1.134
01/01/2005 12/31/2005 3.292 1.140 1.000 1.000 1.000
01/01/2006 12/31/2006 1.000 1.702 1.000 1.000 1.000
01/01/2007 12/31/2007] 1.009 1.000 1.000 1.000
01/01/2008 12/31/2008 4.596 1.000 1.244
01/01/2009 12/31/2009
01/01/2010 12/31/2010 58.492 1.768
01/01/2011 12/31/2011
Pl Year Volume Weighted 7.448 1.848 1.397 1.212 1172 1.235 1.068 1.049 1.000
Cumulative 37.790 5.074 2.746 1.966 1.622 1.384 1121 1.049 1.000 1.000)
Selected| 7.448 1.848 1.397 1.212 1.172 1.235 1.068 1.049 1.000 1.000]
Cumu\ati\/e| 37.790 5.074 2.746 1.966 1.622. 1.384 1.121 1.049 1.000 1.000]
Excess Loss Development — Making use of client data MunichRE
Sparse triangle — can | use this client information?
Finish it up by swapping link ratios, preserving the full development.
Limit 500,000 Attachment 500,000
12 24 36 48 60 72 84 96 108 120
01/01/2003 12/31/2003 500,000 690,615 706,607 727,381 1,238,181 2,110,150 3,014,510 2,988,436 2,959,910 2,959,910
01/01/2004 12/31/2004 408,084 629,058 780,249 992,101 1,114,378 1,609,350 2,078,175 2,356,955
01/01/2005 12/31/2005 500,000 1,645,003 1,877,244 1,877,724 1,877,244 1,877,244
01/01/2006 12/31/2006 500,000 500,000 851,159 851,159 851,150 851,150
01/01/2007 12/31/2007| 828,478 835,910 835,910 835,910 835,910
01/01/2008 12/31/2008 500,000 2,297,875 2,297,875 2,859,004
01/01/2009 12/31/2009 500,000
01/01/2010 12/31/2010 12,912 755,243 1,335,389 )
01/01/2011 12/31/2011 137,662
01/01/2012  12/31/2012]
12-24 24-36 36-48 48 - 60 60-72 72-84 84-96 96 - 108 108 - 120
01/01/2003  12/31/2003 1.381 1.023 1.029 1.702 1.704 1.429 0.991 0.990 1.000
01/01/2004 12/31/2004 1.541 1.240 1.272 1123 1.444 1.201 1.134
01/01/2005 12/31/2005 3.202 1.140 1.000 1.000 1.000
01/01/2006 12/31/2006 1.000 1.702 1.000 1.000 1.000
01/01/2007 12/31/2007| 1.009 1.000 1.000 1.000
01/01/2008 12/31/2008 4.596 1.000 1.244
01/01/2009 12/31/2009
01/01/2010 12/31/2010 58.492 1.768
01/01/2011  12/31/2011
Al Year Volume Weighted 7.448 1.848 1.397 @ 1.068 1.049 1.000
Cumulative 37.790 5.074 2.746 .966 1.384 1121 1.049 1.000 1.000
Selected| 7.448 1.848 13977 1235 1212y 1.068 1.049 1.000 1.000]
Ccumulative| 37.790 5.074 2.746 -966 T30 1121 1.049 1.000 1.000]
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Excess Loss Development — Making use of client data Munich RE

Smoothing the losses to reveal a pattern

Here is an algorithm that produces monotonically increasing values within a row.

01012003 12/31/2003
01/01/2004 12/31/2004
01/01/2005 12/31/2005
01/01/2006 12/31/2006
01/01/2007 12/31/2007

01/01/2008 12/31/2008
2/

ooz
onjo1fzonn
01012012 12/31/2012

Temir 500 000

SMOOTHED T :

12 F:
o1/mfz00 12312003 Soa000]  ea0.e1s)e
01/01/2004 12/31/2004 0 408,084
01/01/2005 12/31/2005 0 0
01/01/2006 1273172006 0 500,000
01/01/2007 1273172007 L] 793,459
03/D1/2008 1273172008 a 500,000
03/01/2009 127312008 0 '
03/01/2010 1273172010 120127 785241
njm o 12/3n20 " [ 137,082
/0172012 1/31/2002 0

CRIGINAL TRIANGLE

12 Eol ]
500,000 690,615 06,607
] 408,084 629,058
o o 500,000
o 500,000 500,000
] 628,476 1,000,000
] 500,000 2,307,071
] o o
12,912 735,243 1,335,389

0 137,662

0

£
Foe,807
25,058
500,000
500,000
793,459

2,302,473

o
1,335,389

48 o0 e B 9% ws pra
727381 L3181 A110.150 3014510 2988436 2959910 2959910
780,249 992,101 L114.378 1,609,350 2,078,175 2,356,955

1,645,963 2,510,613 LBT7.724 1,877,244 1.877.244
904,201 620,918 620,918 851,159
660,555 684,801 835,910
2,297 875 2,859,004
500,000 & 5
=MAX[O, MIN[D1S, 15), ¥
15},
15),
fi MIN(ELS, 15:G15), 15:H15),
AVERAGE(E1S:I15],
15:115), 15:K15), 15:L15),

48 0 1 Lo 1
21,381 1,235,181 2,110,080 2980697 2,980,692 o
780,249 952,101 1114378 1,608,350" 2.078.175 2,356,955

1645953 2035706 Z005706° 2015706 2005706
715,346 715,346 TISME 851,159
793450 " T3A5 B35,910

2302473 2,850,004
500,000

Excess Loss Development — Making use of client data Munich RE =

Smoothing the losses to reveal a pattern

Here is an algorithm that produces monotonically increasing values within a row.

1724 436 3646 3060 €072 7z 0 ERED 96 100 100120
01/01/2003 12/31/2003 1381 1.073 1029 1702 1704 1413 1.000 1.000 1000
D1/01/2004 1273172004 1.541 1.240 1.272 1123 1444 1.291 1134
DL/01/2005 12/31/2005 3,292 1.237 LOUO Lu0u Lo
01/01/2006 12/31/2008 1.000 1.431 1.000 1.000 1.190
D1/01/2007 12/31/2007 1.000 1.000 1.000 1.054
UL/01/2008 12/31/2008 4,605 Luou 1242
DL/UL/2009 12/31/2008
01/01/2000 12/31/2010 50.492 1.768

Before Smoathing 7448 1.895 1332 1.269 1.085 1285 1.068 1.049

All Year Valume Wesghted 7.380 1.855 1374 1.0 1.180 1.25t 1.071 1.055

Cumuilative ELR-2 S 5,200 2841 2.067 1467 1.414 1.130 1.05%
Selected| 7.300 1,855 1.374 1.240 1.160 1.251 1071 1.055
Curnulative 38.807 5.270 2841 1067 1.667 1414 1.130 1.055
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Excess Loss Development — Making use of client data Munich RE

Why we did all this — credibility weighting client pattern

After making your judgments with client data, credibility weight with benchmark

Given this triangle with a development pattern that is less than obvious, what LDFs

do we ultimately use?

[ X e I, 00

kil 21 i3 45 57 &9 A1 93 105 117 129
2003 LML 7.358,565 10,337,778 14,019,938 16,913,638 27,261,099 27496412 29,770,040 20,780,258 30922494 31.192.023)
2004 21 1252821 6216637 12390706 19,183,629 23355452 23,769,106 24,556,489 25,969,645 27,133,719 0
2005} 13 1.B6H 685 14,071,488 19,523,508  24.618,292 32,289,578 31,370,009 34,540,166 34,182,.09 o a
200 1 3,775,343 10,148,100 16,991,504 10,007,887 1,067,005 25849713 26,336,650 a o o
2007 17 3362917 11822005 1711702 21105253 29,331,660 28,699,00: 0 [ o [
2008 17 4,101,247 6,795,644 14672361 15,489,996 15,236,178 o ] [ 0 [
2008 Ll 91,584 204,707 8,812,051 13,573, 03 a o o o o o
2040 3002 1077007 5570,876_ 9.917.287 o (] [ o [ ] [
2011 5 L030037__ 3371421 ] ] 0 [] [ [ 0 [
2012 3,509 2,023,233 o a o L o 0 o o o
2013 10,011 [ (] [ [] o [ o [ o [

9-21 21-33 33-45 45-57 57-69 69-81 81-93 93-105 105-117 117-129

2003} VB IR 1.408 1.356 1.208 1.812 1.009 1.083 1.001 1038 1.009)
2004| 59658430 6.559 1508 1548 Lz 1018 1033 1.058 L.043]
2005| HFEIRET 3637 1416 1236 132 0.872
2008|  FRABRT 2088 L6 114 L% ¥
2007| 497848430 3.515 1447 1233
2008| 245308 1658 2158
2009 RIELRELT 34.9%2 2.750
2010)
2011
2012

Excess Loss Development — Making use of client data  MunichRe =

Why we did all this — credibility weighting of client pattern

After making your judgments with client data, credibility weight them

A B H 1 1 K L
El 2006 21 3,775,342 10,148,190 16,991,504 19,097,887 21,987,015 25,849,713 26,336,650 0 0 o
10 2007 17 3,362,917 11,822,105 17,111,702 21,105,253 29,331,660 28,699,005] 0 0 0 i}
11 2008 17 4,101,247 6,799,644 14,672,361 15,489,996 18,226,178] ] 0 0 0 ]
12 2009| 9 91,584 3,204,707 812,051 13,573,703 ] 0 0 0 0 0
13 2010 3,002 1,077,017 5,570,876 [ [} [t} [t} 0 0 o
14 2011 5 1,030,037 _ 3,371,421 [1] 0 0 [1} [1} 0 0 0
15 2012 [ 0 0 0 1} 1} 0 0 0
16 2013 0 [t} [t} [t} [t} [t} 0 0 o
17
18 921 21-33 3345 45-57 5769 69-81 81-93 93-105 105-117 117-129
19 2003[ 5528358 1.405 1.356 1.206 1.612 1.009 1.083 1.001 1.038
20 2004 55658438 6.559 1.508 1.548 1.217 1.018 1.033 1.058 1.045
21 2005 H7232877 3.637 1.418 1.238 1.312 0.872 1.101 0.920
22 2006| 75778167 2.688 1.674 1.124 1.151 1.019]
23 2007| 157818-635 3.515 1.447 1.233 1.390
24 2008| 24+-243-868 1.658 2.158
25 2009| farmula: =(ROUNDIC37,3)-1}/{ROUNDIC35,3)-1)
26 2010 Relativity referencesthe unreported portion of
27 2011 the LDFs
28 2012
34
35 |l Year Weighted Average 354804 2.84 N 1.02 1.06 1.01 1.04 1.01
36 _ Benchmark Incremental 2024 3.92 = 1.12 1.07 1.05 1.04 1.03 1.08]
37 Client Credibility 668 0.50 . 0.10, 0.50 0.35 0.15 0.05 0.00
38 Selected Incremental 39488+ “b4 L 9 1.07 1.07 1.04 1.04 1.03 1.08
39 0.88 1.00 1.0 0.59 0.97 0.89 1.00 1.00
40 T Selected Comulative 3602028 352 2 2 138 129 121 1186 112 1.08
41 Cumulative Benchmark 443.57 1517 3.87 2.24 1.70 1.45 1.30 1.21 1.16 1.12 1.08
42 Calculated Relativity 1.73 0.86 0.93 0.95 0.93 0.87 0.97 0.98 1.00 1.00 ]
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Excess Loss Development — Making use of client data Munich RE

Individual claim development — watch out!

Actuaries may find applications where it is useful to use individual claims that
must be developed to ultimate ...

» Average ultimate severity for frequency — severity method
e Trend factors analysis

» Size of loss distribution fitting

e Traditional excess of loss experience rating ???

* Reported Losses versus Open Claims ???

Excess Loss Development — Making use of client data Munich RE
Individual claim development — watch out!

Actuaries may find applications where it is useful to use individual claims that
must be developed to ultimate ...

Pitfall: An excess of loss layering method where individual large losses

1. are developed to ultimate using average age-to-ultimate loss
development factors (e.g. one LDF for each Accident Year); and

2. are then layered and aggregated for calculating averages

has a systemic bias, understating expected losses in higher layers,
while overstating losses below.

When developing individual claims, the variation of LDFs around the average
must be taken into consideration in order to capture losses that will develop
beyond a given layer attachment point.

5/12/2014
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Excess Loss Development — Making use of client data Munich RE

Individual claim development — watch out!

Solution: Use a stochastic methods to capture the excess layer expected loss

Possible Development Factors:

Associated Probability weights

Average Development:

Expected Loss to Layer - Stochastic:

El:ﬁayerJ =

A. B.
W, Wy
B =

B, fora given claim

Wy

suchthat 1 =

N
> w; - MIN{MAX (Loss - B; — AttPt0), Limit}

=l

N
2w
i=1

Excess Loss Development — Making use of client data MunichRE

Individual claim development — watch out!

Step 1: Original database

Raw data.

Ground-up

Date of Loss  ltem AY 12
06/28/85 11985 24840
07/09/85 2 1985 5482
07/23/85 3 1985 22316
08/06/85 4 1985 24,404
08/15/85 5 1985 511694
09/16/85 6 1985 -
11/20/85 7 1985 17,760
11/20/85 8 1985

01/24/86 9 19868 33,060
02/25/86 10 1986 -
03/25/86 11 1986 34,698
04/02/86 12 1986 41,315
04/10/86 13 1986 19.449
05/06/86 14 1986 29531
07/M15/86 15 1986 10,096
08/11/86 16 1986 -
08/26/86 17 1986 -
11/11/86 18 1986 -

24
39,532
35,674
57,376
31,928

515,245
24336
46,728
15,640
55,031
55,376
46,063
52,682
24115
89,216
31,647

29,300
12,420

36
368,718
52,870
58,573
56,934
515,621
69,230
46,728
15.640
114,761
62,732
72,310
52,682
59,364
95,916
52 587

29,300
16.570

48
377118
45,633
58.573
57,004
518,843
74,816
73,118
15,640
181,010
68,150
71,946
15,369
59,364
96,286
46,897

29,357
48 626

60
377.118
45,633
69,548
26,061
520,907
104,591
73,163
23,605
151,803
65,139
33,866
16,369
59,364
96,286
46,897

51,988
55 626

436,925
45,633
61,221
26,051

510,588

106,500
44,822
97.014

173,303
60,044
33,712
15,369
56.498
88,900
46,897

47,7113
55 626

84
502,585
45,633
61.179
26,061
410,681
100,500
44,822
98.790
173,47
60,044
71,946
16,369
56,498
88,900
46,897

47,763
84 727

5/12/2014
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Excess Loss Development — Making use of client data Munich RE
Individual claim development — watch out!

Step 2: Create database of “large” losses representative of desired LDFs

Threshhold !Need high enough threshhold to measure large loss development characteristics. \
50,000 MNeed low enough threshhold, as opp to half of retention, to minimize error fram below

Date of Loss  ltem =AY 12 24 36 48 60 72 84
06/28/85 11985 - - 368.718 377118 377118 436925 502,585
07/09/85 2 1985 - - 52,870 - - - -
07/23/85 3 1985 - 57,376 58,573 58,573 69,548 61,221 61,179
08/06/85 4 1985 - - 56,934 57,004 - - -
08/15/85 5 1985 511694 515245 515621 515,843 520,907 510,588 410,681
09/16/85 6 1985 - - 69,230 74,816 104,591 106,500 100,500
11/20/85 7 1985 - - - 73,118 73,163 - -
11/20/85 g 1985 - - - - - 97,014 98.790
01/24/86 9 1986 - 85,031 14751 151010 151803 173,303 173471
02/25/86 10 1986 - 55,376 62,732 68,150 65,139 60,044 60,044
03/25/86° 11 1986 - - 72,310 71,946 - - 71,946
04/02/86 12 1986 - 52,682 52,682 - - - -
04/10/86 13 1986 - - 59,364 59,364 59,364 56,498 56,498
05/06/86 14 1986 - 89,216 95,916 96,286 96,286 88,900 88,900
07/15/86 15 1986 - - 52,587 - - - -
08/11/86 16 1986 - - - - - -

08/26/86 17 1986 - - - - 51,938 - -
11/11/86 18 1986 - - - - 55,626 55,626 84,727

Excess Loss Development — Making use of client data Munich RE =
Individual claim development — watch out!

Step 3: Calc individual claim cumulative LDFs

Distribution of LDFs from Age to Ultimate
where "ultimate” is age 84 months.
Age to ultimate LDF at age ...

AY ltem 12 24 36 48 60 72 84
1985 1z z 1.363 1.333 1.333 1.150 1.000
1985 2z z z z z z z
1985 3z 1.066 1.044' 1.044! 0.880 0.999 1.000
1985 4z z z z z z z
1985 5 0.803 0.797 0.796 0.792 0.788 0.804 1.000
1985 6 z z 1.452 1.343 0.961 0.944 1.000
1985 7z z z z z z z
1985 gz z z z z 1.018 1.000
1986 9 z 3.152 1.512 1.149 1.143 1.001 1.000
1986 10 z 1.084 0.957 0.881 0.922 1.000 1.000
1986 1 z z z z z z z
1986 12 z z z z z z z
1986 13 z z 0.952 0.952 0.952 1.000 1.000
1986 14 z 0.996 0.927 0.923 0.923 1.000 1.000
1986 15 z z z z z z z
1986 16 =z z z z z z z
1986 17 z z z z z z z
1986 18 z z z z 1.623 1.623 1.000

5/12/2014
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Excess Loss Development — Making use of client data Munich RE
Individual claim development — watch out!

Step 4: Analyze the LDF distribution

Distribution of LDFs from Age to Ultimate

where "ultimate” is age 84 months

Claim threshhold = 50,000

12 24 36 48 60 72
129 214 226 209 193 184
167 133 115 1.02 101 1.02
1.23 112 0.59 0.34 0.23 0.18
053 0.58 057 048 056 091
10 th petl = 075 0.68 073 0 0.86 1.00
90 thpetl = i 212 163 134 120 1.06
95 thpctl = 383 2388 199 165 137 124
]=FREQUENCYE'G State Age-84'1C8:C890,5B$35:5B$51)} |
Frequency distribution of LDFs at-age ...
12 24 3§,/’/48 60 72| 12 24 36 43 60 72 84
0 0 0~ 1 1 1 0
0 0.50 2| &4 9 " 6 4 18% 19% 40% 53% 31% 2.2% 0.0%
0.50 0.75 12| 29 16 13 ] 0 93% 136% 71% 63% 42% 00% 0.0%
075 0.95 22 37 36 N 18 8| 171% 174% 16.0% 14.9% 94% 43% 0.0%
095 1.05) 17| 49 83 105 123 183] 132% 230% 369% 505% 641% B832% 1000%
1.05 1.50] 27| 49 51 33 n 14| 209% 230% 227% 15.9% 161% 7.6% 0.0%
150 2.00 19| 23 18 13 5 3] 147% 108% B80% 63% 26% 16% 0.0%
200 3.00 13| 13 T 1 1 2| 101% B1% 31% 05% 05% 1.1% 0.0%
3.00 5.00 15§ 6 5 1 0 0] 116% 28% 22% 05% 00% 00% 0.0%
500 10.00] 2| 3 0 0 0 0] 16% 14% 0.0% 0.0% 00% 0.0% 0.0%
10.00 10.00 0 0 0 0 0 0 0% 0% 0% 0% 0% 0%
10.00 10.00 0 0 0 0 0 0 0% 0% 0% 0% 0% 0%
10.00 10.00 0 0 0 0 0 0 0% 0% 0% 0% 0% 0%
10.00 10.00] 0f 0 0 0 0 0] 0% 0% 0% 0% 0% 0%
10.00 10.00 0 0 0 0 0 0 0% 0% 0% 0% 0% 0%
10.00 10.00 0 0 0 0 0 0 0% 0% 0% 0% 0% 0%
10.00 10.00] 0f 0 0 0 0 0] 0% 0% 0% 0% 0% 0%
129 213 226 209 193 184] 100% 100% 100% 100% 100% 100% 100%

Excess Loss Development — Making use of client data Munich RE
Individual claim development — watch out!

Step 5: Simulation of potential ultimate losses (brute force)

Generate random lookup of LDFs for each claim.

Layer: 250,000 XS 250,000
StochasticLDFs
Reported  Reported
Layered Layered
Loss at Loss at
ltem AY Age Age Age Trial 1 Trial 2 Trial 3 Trial4 Trial5 Trial 6 Trial 7 Trial 8 Trial 9 Trial 10
883 2009 24 62,398 063 128 750 128 063 128 100 100 1.00 128
884 2010 12 103.780 400 250 175 2850 175 128 175 750 400 1.00
885 2010 12 123,548 08 128 128 400 175 085 400 085 175 400
886 2010 12 129,060 128 175 175 750 08 128 400 175 128 175
887 2010 12 72,800 063 08 08 400 175 128 063 128 085 128
888 2010 12 215,666 176 400 08 100 128 085 400 1758 128 178
889 2010 12 - - 126 128 128 400 128 063 128 085 085 4.00
890 2010 12 750.000 250,000 085 08 7450 085 175 175 085 128 128 128
891 2010 12 52,482 - 063 250 100 085 085 063 100 085 100 0385
892 2010 12 53,798 126 100 250 128 100 175 175 128 100 128
893 2010 12 58.500 175 063 085 100 08 128 128 100 128 050
894 2010 12 65,008 128 128 128 100 128 085 085 100 085 100
895 2010 12 87.871 126 400 400 128 175 250 175 400 085 128
896 2010 12 50,242 08 100 175 400 250 08 100 128 400 0863
897 2010 12 64,439 063 750 085 085 085 128 400 063 100 128
898 2010 12 106,081 100 175 128 063 128 250 400 128 175 0863
899 2010 12 73.304 063 400 175 100 128 128 085 100 085 085
900 2010 12 82,500 063 400 175 063 250 400 175 250 400 128
901 2010 12 145000 100 100 400 100 750 128 100 400 128 250
902 2010 12 50,748 063 063 175 085 085 063 128 750 128 100
(20312010 12 88,208 175 400 175 128 128 250 175 128 175 100
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Excess Loss Development — Making use of client data Munich RE

Individual claim development — watch out!

Step 5: Simulation of potential ultimate losses (brute force)

Random ultimate losses, layered, with average for each claim.

Tayer 250 000 = 250000
 Stochastic
Layered
Repoted  Repoded  [Awerage
Groundup Laywed Stochaste
Lossat  Lossal  [Layored
em AY  Age  Age  Age Loss Trial 1 Tnal 2 Tnal3  Toald Tral & Tnal § Triad 7 Tnal§  Trial®  Tral10
B83 2009 L 62,398 B9 217,985
B84 200 12 103,780 458710 185,120 9450 9,450 260,000 185120
B8S 2010 12 123 548 51,193 284 192 244192 244192
BEs 2010 12 129,060 45812 250,000 250,000
BET 2010 12 72,800 13,296 41,200
888 2010 12 215 666 71,5642 127 416 250,000 26,052 250,000 127416 26,052 127416
::: z::: :z 750,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000
B9 2010 12 52482
892 200 12 s3.798 5139
833 2010 12 58,500 7,550
8 2010 12 65.008 1.204 - - -
895 2010 12 gT.8T1 28418 101,484 101,484 101,484
896 2010 12 50.242 5013 - - - -
897 2010 12 64439 10,573 mam - T.756
838 2010 12 106.081 T.581 - 15,203 174,324
(23] 2010 12 73304 3457 43216 - - -
200 2010 12 82,500 15,600 80.000 - - 80,000 - £0.000 -
201 2010 12 145000 63 650 - 250,000 250,000 - 250,000 112,500
s02 2010 12 50748 524 - . - 130610 -
5030 2010 12 88,208 4113 102832 -
Excess Loss Development — Making use of client data Munich RE =
Individual claim development — watch out!
Step 5: Result of stochastic approach compared to deterministic
ILayer: 250.000 XS 250,000 [
Reported Deterministic  Stochastic
Layered Deterministic Ultimate Loss Ultimate Loss Pct
AY Age Loss LDF in Layer in Layer Difference Difference
2001 1200 265593 1.000 265,593 265,593 - 0.0%
2002 108 1,045,998 1.000 1,045,998 1,045,998 - 0.0%
2003 96 799.466 1.000 799,466 799,466 - 0.0%
2004 84 1,238,514 1000 1,238,514 1,238,514 - 0.0%
2005 72 2,419,166 1023 2473626  2.466.129 (7.496) -0.3%
2006 60 1,213,885 1006 1,221,078 1,331,008 109,930 9.0%
2007 48 1,292,916 1.021 1,319,564 1,559,063 239,499 18.1%
2008 36 504,794 1.148 579,273 992,423 413,150 71.3%
2009 24 390,406 1.332 520,173 871,984 351,811 67.6%
2010 12 250,000 1.669 417,238 593,013 176,775 42.1%
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Individual claim development — watch out!
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