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Figure E.3. Estimated Loss Ratio

Sample Insurance Company
Aggregate Three Lines of Business
Accident Year Ultimate Loss Ratios (in 000's)

Accident Earned Mean Standard Coefficient 50.0% 75.0% 95.0% 99.0%
Year Premium Loss Ratio Error of Variation Minimum Maximum Percentile Percentile Percentile Percentile
2008 25,305 72.6% 15.3% 21.1% -52.5% 368.8% 74.2% 79.3% 91.2% 108.2%
2009 25,577 78.6% 15.6% 19.8% -34.7% 224.3% 80.3% 85.5% 97.6% 114.8%
2010 27,155 82.2% 16.0% 19.5% -18.6% 276.9% 84.0% 89.3% 102.3% 119.9%
2011 30,529 74.6% 14.5% 19.4% -59.9% 373.8% 75.7% 80.8% 93.3% 109.0%
2012 34,399 65.2% 13.0% 19.9% -24.3% 269.8% 66.3% 70.9% 81.9% 94.6%
2013 36,231 63.2% 12.5% 19.8% -47.2% 251.4% 64.2% 68.8% 79.9% 92.2%
2014 36,863 70.7% 14.1% 20.0% -37.8% 146.6% 70.7% 77.5% 92.4% 107.1%
2015 37,678 60.2% 12.8% 21.3% -34.6% 271.2% 60.8% 65.9% 77.7% 89.1%
2016 38,101 63.9% 16.8% 26.2% -54.2% 1115.7% 64.2% 69.8% 82.1% 95.7%
2017 37,997 79.2% 15.9% 20.1% -36.7% 313.1% 78.0% 86.8% 104.4% 121.2%

Totals 329,835 70.4% 4.9% 6.9% 47.9% 195.6% 70.5% 73.2% 77.3% 81.3%
Figure E.4. Estimated Unpaid Claim Runoff
Sample Insurance Company
Aggregate Three Lines of Business
Calendar Year Unpaid Claim Runoff (in 000's)

Calendar Mean Standard Coefficient 50.0% 75.0% 95.0% 99.0%
Year Unpaid Error of Variation Minimum Maximum Percentile Percentile Percentile Percentile
2017 25,550 9,304 36.4% (815) 476,278 24,635 26,612 32,642 55,933
2018 13,054 8,804 67.4% (18) 464,252 11,965 12,832 17,870 43,814
2019 7,621 8,748 114.8% (193) 459,695 6,389 6,960 12,059 39,214
2020 4,676 8,706 186.2% (93) 456,649 3,366 3,757 8,953 36,003
2021 3,113 8,561 275.0% 2 452,976 1,799 2,096 7,305 33,834
2022 2,212 8,057 364.3% 67 439,029 986 1,225 5,912 30,057
2023 1,665 7,588 455.6% 21 433,153 557 758 4,879 25,743
2024 1,305 7,152 548.1% 14 427,965 318 480 3,998 21,821
2025 1,022 6,647 650.3% (9,274) 427,465 177 304 3,245 18,524
2026 794 6,071 764.6% (9,339) 425,019 94 187 2,507 14,898
2027 604 5,472 906.6% (9,336) 411,276 49 108 1,873 11,341
2028 438 4,936 1126.0% (9,105) 393,463 23 52 1,269 7,908
2029 279 3,988 1430.4% (7,664) 342,491 8 17 690 5,233
2030 110 1,288 1168.6% (1,140) 66,389 2 4 196 2,239

Figure E.5. Mean of Incremental Values
Sample Insurance Company
Aggregate Three Lines of Business
Accident Year Incremental Values by Development Period
Accident Mean Values (in 000's)

Year 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

2008 9,173 4,740 1,972 1,141 608 302 149 77 16 14 17 29 68

2009 10,218 5,151 2,099 1,201 639 318 157 18 16 20 34 80

2010 11,568 5,691 2,256 1,285 680 339 169 5 33 19 17 20 32 73

2011 11,629 5,858 2,348 1,338 711 353 176 53 34 20 18 22 38 90

2012 11,538 171 89 52 33 20 18 22 38 92

2013 12,007 170 88 52 33 20 17 22 37 91

2014 14,275 176 93 54 34 21 18 22 36 84

2015 11,853 168 87 51 33 20 17 22 38 92

2016 12,776 178 94 54 35 21 18 23 43 125

2017 16,732 195 103 60 38 23 20 25 43 110

Figure E.6. Standard Deviation of Incremental Values
Sample Insurance Company
Aggregate Three Lines of Business
Accident Year Incremental Values by Development Period
Accident Standard Deviation Values (in 000's)

Year 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

2008 2,168 1,131 467 268 145 74 39 22 15 12 22 58 187 752

2009 2,302 11 13 26 68 210 696

2010 2,598 12 14 26 65 192 656

2011 2,610 12 15 29 76 249 951

2012 2,637 12 15 29 79 269 994

2013 2,801 12 15 28 77 250 917

2014 3,566 13 15 28 67 192 618

2015 3,004 12 15 29 78 254 950

2016 3,196 13 15 32 108 572 3,565

2017 4,007 15 17 32 92 328 1,288

Casualty Actuarial Society 133

15663-04_AppC-E,Refs-3rdPgs.indd 133

1/7/22 10:52 AM



Using the Hayne MLE Models: A Practitioner’s Guide

Figure E.7. Coefficient of Variation of Incremental Values

Sample Insurance Company
Aggregate Three Lines of Business
Accident Year Incremental Values by Development Period

Accident C i of Variation
Year 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180
2008 23.6% 23.9% 23.7% 23.5% 23.9% 24.6% 26.1% 28.6% 33.7% 38.3% 74.9% 156.3% 332.5% 643.8% 1099.6%|
2009 22.5% 22.9% 22.7% 22.7% 22.8% 23.6% 25.6% 27.7% 33.0%| 36.7% 74.4% 164.6% 342.8% 612.0% 865.2%
2010 22.5% 22.8% 22.9% 22.8% 23.0% 23.7% 28.1% 33.5% 36.9% 73.2% 155.0% 321.5% 591.5% 898.4%
2011 22.4% 222% 21.8% 21.9% 22.2% 9% 26.9% 31L1% 34.5% 72.3% 160.6% 344.1% 661.7% 1057.6%
2012 22.9% 22.9% 22.6% 22.4% 22.9% 25.6% 27.8% 32.6% 35.7% 73.4% 165.2% 363.3% 708.1% 1079.9%
2013 23.3% 23.2% 23.1% 22.9% 3.39 24.0% 26.0% 28.9% 33.9% 37.1% 73.8% 163.4% 354.9% 668.2% 1007.6%|
2014 25.0% 24.4% 24.1% 24.7% 25.6% 27.5% 31.1% 36.0% 39.1% 73.3% 151.8% 301.9% 529.0% 733.9%
2015 25.3% 24.7% 24.4% 24.5% 24.7% 25.4% 27.8% 30.1% 34.9% 37.6% 74.0% 164.7% 356.7% 673.6% 1037.3%
2016 25.0% 24.5% 23.9% 23.8% 23.8% 25.1% 26.8% 29.9% 34.4% 37.3% 73.1% 175.0% 466.6% 1333.7% 2845.1%
2017 23.9%)| 25.6% 23.8% 24.0% 24.1% 25.3% 27.7% 31.1% 36.3% 40.0% 72.2% 160.0% 368.1% 757.1% 1168.6%
Figure E.8. Calculation of Risk Based Capital
Sample Insurance Company
Aggregate Three Lines of Business
Indicated Unpaid Claim Risk Portion of Required Capital (in 000's)
Earned Mean 99.0% Value at Risk  Allocated Unpaid Premium
LOB / Segment Premium Unpaid Unpaid Capital Capital Ratio Ratio
Homeowners / Farmowners 15,148 5,792 10,410 4,618 4,048 69.9% 26.7%
Private Passenger Auto Liabilif 20,467 17,079 45,682 28,602 25,072 146.8% 122.5%
Commercial Auto Liability 2,383 2,679 4,119 1,439 1,262 47.1% 52.9%
Total 37,997 25,550 60,210 34,660
Aggregate 37,997 25,550 55,933 30,382 30,382 118.9% 80.0%
Figure E.9. Total Unpaid Claims Distribution
Sample Insurance Company
Aggregate Three Lines of Business
Total Unpaid Distribution
W Histogram
Kernel Density
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Abbreviations and Notations
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Collect here in alphabetical order all abbreviations and notations used in the monograph

AIC, akaiki information criteria
BIC, bayesian information criteria
BS, berquist-sherman

WR, wright

TVaR, tail value at risk

CoV, coefhicient of variation
HC, hoerl curve

CC, cape cod

CL, chain ladder

VaR, value at risk
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