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EDITOR'S NOTE

The following pages reproduce the exhibits associated with the paper “The
Calculation of Aggregate Loss Distributions from Claim Severity and Claim
Count Distributions” by Philip E. Heckman and Glenn G. Meyers (PCAS LXX,
1983). These exhibits were omitted from the original printing of the paper.



CLAIM SEVERITY DISTRIBUTION CLAIN SCVERITY DISTRIBUTION
NANE PRODUCTS BI NAHE WORKLCRS COMP

LOTS AMOUNT CUHULATIVE PROBABILITY LOSS AMOUNT CUHULATIVE PROBARBILITY

0s

0.0 0.0 c 0 0.0
1000. 0O 0. 38935 25. 00 0. 202320
5000. 00 0. 77870 50. 00 0. %3880
6000. 0O 0. T8B%%8 100. 00 0. 71960
7000. 00 0 789831 150. 00 0 78150
8000. 00 0 794938 200 00 0. 81090
9000. 00 0. 79993 250 00 0. 82890

10000. 00 0. B0%M66 300. 00 0. 84270
12500. 00 0. B1564% Y00 00 0. 86090
15000. 00 0 82553 500. 00 0. 87T%10
17500. 00 0. 83449 750. 00 0. 89600
20000. 00 C. BY26Y 1000 oo 0. 90980
25000 00 0. 85690 1500. 00 0. 92720
35000 00 0. 287927 2000 00 0. 93921
50000 00 0. 902280 2500 00 O 94758
75000 00 0. 92739 3000 0O 0. 95381
100000. 00 0. 94256 4000. 00 0. 96257
125000. 00 0. 95278 5000. 00 0. 96851
150000. 00O 0. 96009 6000. 0O 0. 97283
175000 0O 0 965586 7000 00 0. 97613
200000. 0Q 0. 96979 3000. 6O 0. 97875
225000. 00 0 97316 9000 ©O o 9280GT
250000. 00 0 97590 10000. OO 0. 28262
12500. 00O 0. 98594

15000 00 0. 98825

SUMMHARY STATISTICS 17250. 00O 0. 9898%
20000. 00 0. 99132
SCVERITY MLCAN = 18197 9% 25000. 00 0. 99322
SEVERITY STD DEV = Y8406 HO 30000. 00 0. 929351
%0000 0O 0. 99613

50000. 00 0. 99710
750060, GO Q. 99835
100000. 0O 0. 99896

150000. 00 0. 99944

250000. OO0 0. 999278

350000 00 0. 99988
500000. 0O o. 99995

750000. 00 0. 99993

1000000 OO 0. 99999

1500000. 0O 1 00000

SUHMARY STATISTICS
SEVERITY HEAN = 985 15

SEVERITY STD DEV

2812 %1
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EXPLCCTED
LINE LOSS
b} 500000

MIXING PARAHLTER
AGGREGATLC HEAN
AGGREGATE STD DEV

AGGRCGATE
LOSS AHOUNT

50000,
100000
150000
200000
250000
300000
350000.
$00000.
4$50000.
500000
550000.
600000
650000,
700000
750000
gOo00CO
850000
900000,
950000

1000000
1050000
1100000
1150000.
1200000
1250000
13200000
1350000.
1400000.
1450000
1500000
1550000
1600000,
16500C0.
1700000
1750000
1800000,
1850000,
1900000.
1950000.
2000000.

AGGREGATE DISTRIBUTIONS

EXHIBIT 11

CoOLLECTIVE Ri1sK MODEL

51

CLAIH SCVERITY CONTAGION CLAIM COUNT €LAIH COUNT
DISTRIBUTION PARAMETER MHEAN STD DEV

PRODUCTS BI 0. 0000 27 476 5. 242

0. 6600

500000

271071
ENTRY CUNMULATIVE EXCESS PURE EXCESS PURE
RATIO PROBABILITY PREMIUH PRCHIUH RATIO
0. 1000 0. 0052 450056. 03 0. 92001
0. 2000 0. 0320 400903 28 ©. 8018
0. 3000 0 0755 353535 23 0. 7071
0. 4000 0. 1295 308630. 16 0. 6173
0. 5000 0. 1882 266560 19 0. 5331
0. 6000 0. 2510 227496, 34 0. 4550
0. 7000 0. 3247 1918592 59 0. 3837
0. 8000 0. 4029 L6004%%. 58 0.320)
0. 9000 0. %798 132125 838 . 2643
1. 0000 0 55138 1079%2. 62 0. 2159
i1.1000 0. 6180 uT20%. 77 0. 174y
1. 2000 0. 602 69680 98 0. 139%
1. 3000 0 7363 553121 80 0.1102
1. %000 0 TH5Y H319% 73 0. 0B6Y
1. 5000 0. BZT10 33533 7% 0. 0671
1. 6000 0. 8619 25TBO. B 0. 0516
1.7000 0. 8913 19632 21 0. 0393
1. #8000 0. 9184 14819 09 0. 02%6
i1 9000 0. 934%9 11093 50 0. 0222
2. 6ooo 0. 9503 8237. 03 0. 0165
2 lo00 0. 962% 606%. 95 0. 0121
z 2000 0. 9718 $429. 20 0. 0039
2 3000 0. 9791 3209. 97 0. 0064
2 %000 0. 98%6 2309, 49 0. 00%6
2. 5000 o 92888 1649 77 0. 0033
2. 6000 0. 9919 1169 9% 0. 0023
2 7000 0. 2942 823 78 o. 0016
2. 8000 0. 9958 576. 1% 0. 0012
2 9000 0. 9971 %00. 33 0. 0008
3. 0000 0. 9979 276. 38 0. 0006
3. 1000 0. 9986 189 56 0. 000y
3. 2000 0. 9990 129.17 0. 0003
3. 3000 0. 9993 8T 45 0. 0002
3. %000 0. 9995 58. B3 0. 00601
3. 5000 0. 2997 39.30 0. 0001
3. 6000 0. 9998 26. 06 0. 0001
3. 7000 0. 92299 17.13 ¢. 6000
3.8000 0 9999 11,16 0. 0000
3. 9000 0. 92999 7.19 0. 0000
%. 0000 1. 0000 4.58 0. 0000
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EXPCCTLCD
L INE LOSS
1 s$00000

MIXIMG BARANLCTLR
AGGREGATL HEAN
AGGREGATE STD DEV

AGGRLCGATE
LOSS AHOUNT

50000
100000
150000
200000
250000.
300000
350000
400000
450000
500000.
550000
600000
650000
J00000
750000
200000
850000
900000
950000

1000000
1050000
1100000
1150000
1200000
1250000
1300000
1350000
1%00000
1450000
1500000.
1550000
1600000.
1650000
1700000
1750000
1800000
1850000
1900000
1950000
2000000
2050000
Z100000
2150000
2200000
2250000.
2300000
2250000
Z%00000
2450000
2500000

AGGREGATE DISTRIBUTIONS

EXHIBIT II1

CoLLECTIVE Risk MODEL

CLAIHM SEVERITY CONTAGION CLAIM COUNT CLAIM COUNT
DISTRIBUTION PARAHLCTER MEAN STD DEV
PRODUCTS 81I o 2500 27 %76 1% TO4

a o000

500000

36875%
EMTRY CUHULATIVE EXCESS PURE EXCESS PURE
RATIO PROBADBILITY PREMIUH PREMIUM RATIO
0. 1000 0. 0563 451375 88 0. 9021
0. 2000 0.1135 405615 038 0. 8112
0. 3000 o 1708 362727 SO 0. 72%%
0. 4000 0. 2265 3122670 09 0 6453
0. 5000 0. 2793 285324 63 0 57006
0. 6000 0 343y 250861 35 0. 5017
@. 7000 0. %075 2Z1964%% 06 0. %3193
0. BODO 0. %685 191560. 03 0. 3831
0. 9000 0. 5252 266420 19 0 3328
i1 o000 0 5770 A%43995 20 0. 28BEBO
1. 1000 0. 6264 124%4090. 32 0 2482
1. 2000 0. 6723 106575 73 0. 2132
1l %2000 0 7139 912%9 17 0 1825
1. %000 o 7512 77895 6S 0. 1558
1.5000 o Ty 66302 29 G 1326
1. 6000 0. B139 56271. 91 0. 1125
1. 7000 0. B4M00 47633. 75 0 0953
1. BooO 0. 8630 402231 35 0. 0BOY
1. 9600 0 83831 33387 %1 c. 0678
2 0000 0. 9005 28986, 06 0. 0570
2. 1000 0. 9155 23893 90 0. 0478
Zz. 2000 0. 928S 20001 23 0. 04%00
2. 3000 0. 9396 16710. 51 0. 033%
Z. %000 0. 9%91L 13935 70 0 0279
2. 5000 0 9573 11601 30 0 0232
Z 6000 0. 9642 9641 6% 0 0193
2. 7000 0. 9700 8000 07 0 0160
2. 8000 0. 9750 6627 73 0 0133
Z 9000 a 92791 5482 B2 o 0110
3. 0000 0. 9826 4529 24 0. 0091
3. 1000 0. 9856 3736 45 0. 007S
3. 2000 c. 2880 iorg 319 0. 0062
3. 3000 0. 9901 2533 07 0. 0051
3. 4000 0. 99218 2081 B3 0. 0042
3 5000 0. 9932 1709 o} G 003y
3 6000 0. 9294%4% 1401 39 0. 0023
3. 7000 0. 395% 1147 92 0. 0023
3. gooo 0. 9962 939 31 0. 0019
3. 9000 0. 9969 767 BG6 0. 0015
% 0000 0 9975 627 10 0. 0013
% 1000 0. 9979 511 638 0. 0010
8. 2000 0. 9983 LT 1M 0. 0003
% 3000 o 99886 239 77 0. 0007
%. 4000 0. 9989 276. 5% 0. 0006
% 5000 0. 2991 2Z%. 90 0. 00O0%
4. 6000 0. 9992 182 78 0 000%
%. 7000 0. 9299% 1B 45 0. 0003
% 83000 0. 9995 220 51 0. 0002
¥ 9000 0. 9996 27 78 0. 0002
5 0000 o 9997 79 313 0 0002



EXPLCCTED
LINE LoSs
1 250000

HIXING PARAMLCTER
AGGRCGATE HLCAN
AGGRLCGATE STD DEV

AGGREGATE
LOSS AMOUNT

25000
50000
75000
100000
125000
150000
175000
200000
ZZ5000
250000
275000
300000
325000
350000
375000
%00000
425000
¥50000
475000
500000
5250¢C0
550000
575000
600000
625000
650000
675000
700000
725000
750000
TT5000
B0000O
825000
850000
B75000
900000
9225000
950000
975000.
1000000
1025000
1050000
1075000
1100000
1125000
1150000,
1175000
1200000
1225000.
1250000

AGGREGATE DISTRIBUTIONS

EXHIBIT IV

CoLLEcCTIVE RisKk MODEL
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CLAIM SEVERITY CONTAGION CLAIM COUNT CLAIH COUNT
DISTRIBUTION PARAHLCTER HMEAR STD DEV
PRODUCTS DX 0. 0000 13 738 3. 706

0. 0000

250000

191676
ENTRY CUHULATIVE EXCESS PURE EXCESS PURE
RATIO PROOABILITY PRCHIUN PRECMIUM RATIO
0. 1000 g. 0508 2Z5%03 8O 0 9016
0 2000 0.1291 202676 86 0 8107
0 3000 0. 2009 181812 52 o 7273
0 %000 0 2676 162679 . 19 0. 6507
0 5000 0. 3289 14514847 95 0. 5806
0 6000 0 33%3% 12907% . 38 0. 5163
0 7000 0 4341 114315 43 0. 4573
0 R000 0. 4788 100737 62 0 %4030
0. 9000 0. S189 88218 38 0. 31529
1 o000 0. 5548 766438, %1 Q. 3066
1 1000 0 6O03Y 66060. 59 0. 2642
1 2000 0. 6556 560817. 03 0. 2273
1 3000 0. 70038 »8785. 07 0. 1951
1. %000 0. 79405 %1112 29 0 leT2
1l 5000 0. T7T7TH49 35764 65 0. 1%31
1 6000 0 8Oo4T 30518 36 0. 1z2%
1l 7000 0 £303 25963. 29 0. 1039
1 BOOO 0. B524% 22003 53 0. 0380
1 9000 0. BT1Y% 18556. 24 Q. 0782
2 0000 0. BY78 15550 43 Q. 0622
2 1000 0. 9045 12946 55 0. 0518
2 2000 0. 9201 10762 15 0 0430
Zz 3000 0 9332 8732 75 0 0357
Z %000 0. 9%n42 THOY. 15 0. 0296
Z 5000 0. 9534 6127 36 0. 0245
2 6000 0. 9611 5061. 0% 0. 0202
2 7000 0. 9675 “170 32 0. 0167
2 8000 0 9728 3I¥25. 93 0. 0137
2 9000 0 9773 2803. 56 0 0112
3. 0000 0. 9110 2232 95 0. 0091
3 1000 O FHE4Y 1849 60 o 00T7%
3. 2000 0 9873 1496 51 0. o060
3. 3000 0. 9827 1209 %42 O DO48
3 %oo00 0. 9916 9276. 16 0. 0039
3. 5000 0 9932 T36. 79 0. 0031
3. 6000 0 9945 633 11 0. 00zZ2S
3 7000 0. 9955 508. %1 0. 0020
3. 8000 Qo 92964 107 26 0. 0016
3. %000 0. 9970 325 23 0.0013
4 0000 0 9976 Z53. 68 0. 0010
4 1000 0. 9981 204 9% 0. 00038
4. 2000 0. 99385 162.19 0. 0006
4. 3000 0. 9988 1z8. 22 0. QooS
4. %000 ©. 9990 101. 2% 0. 0OOY%
4. 5000 0. 9992 79 B3 0. 6003
% 6000 0. 999% 62. 86 0. 0003
4. 7000 0. 9995 49 %1 0. 6002
%. 1000 0 9996 38. 75 0. 0002
4. 9000 o 9997 30. 33 0. 0001
5 ©0o00 0. 9998 23 67 0. 0001



54 AGGREGATE DISTRIBUTIONS

EXHIBIT V
COLLECTIVE RISk MODEL
EXPECTLCD CLAIM SCVERITY CONTAGION CLAIM COUNT CLAIH COUNY
LINE LOSS DISTRIBUTION PARAHECTER MEAMN STD DEV
1 1000000 PRODUCTS BI 0. 0000 54 951 T. %13
MIXING PARAMETER 0. 0000
AGGRCGATLE MEAN 1000000
AGGREGATE STD DEV 383352
AGGREGATE ERTRY CTUHULATIVE EXCESS PURE CXCESS PURC
LOSS AMOUNT RATIO PROBARILITY PRECMIUN PREHMIUM RATIO
100000 0O 0 1000 0. 0Qo1t 900000 €6 0. 9000
200000. OO0 0 2000 0. 0026 800088. 87 0. 8001
300000 0O 0. 3000 0 0134 TOOT9%. 65 0. 7008
%00000. 00 0 %000 o 0379 603226. 59 0. 6032
500000 0O 0. 5000 0. 0312 50900% 713 0. 5090
600000 OO0 0 6000 0 1457 320179. 50 0 %202
F00000. 00O 0. 7000 0. 2291 332775. 36 0. 3388
800000 0O 0 8000 0. 3268 266476. 65 0. 2665
900000 . 00O 0 9000 0o 4315 20%363 65 0. Z04%%
1000000 DO 1. 0000 0. 53153 152759. 95 0. 1528
1100000 0O 1 1000 0O 6334 111301 59 0. 1113
1200000. 00 1. 2000 o T197 T79067. 18 o 0791
1300000. OO 1. 3000 07923 54787 7O 0. 0548
1400000 0O 1. %000 0. 85086 327052 22 0. 0371
1500000 0O 1 5000 0. B9%6 2%%471. 6% 0. 02Z%5
1600000 00 1 &000 o 9291 15795 43 0.015%8
1700000. 00 1 7000 0 9530 9970. 78 0. 0100
1800000 0O 1 8000 0. 9697 6159. 75 0. 0062
1900000 0O 1 9000 0. 9809 3726. 21 0. 0037
2000000 0O 2 0000 0 92882 2209. 92 0. 0oz2
2100000 OO 2 1000 0. 9929 1285. 15 0. 0013
2200000. DO 2 2000 0. 9958 733 %0 0. 0007
2300000 0O 2 3000 0. 92976 %“10. 99 0. 000%
2400000 OO 2 %000 0. 92986 226. 28 0. 0002
2500000 00O 2 5000 0. 9992 122 48 0. 0001}
2600000 00 2 6000 0 92996 65. 20 0. 0001
2700000 OO 2 7000 0 9998 3% 15 0. 0000
2800000 OO 2 8000 0. 9999 17. 61 0. 0000
2900000 00 2. 9000 0 9999 8 93 0 0000
3000000 0O 3 0000 1l 0000 L 21 0 0000



AGGREGATE DISTRIBUTIONS 55

EXHIBIT VI

CoOLLECTIVE Ri1sKk MODEL

LINGC & 1 CLAIM SCVCRITY DISTRIDUTION LINC # 2 CLAIM SCVERITY DISTRIGUTION
NAHE AGC <30 NAKC AGE 30-3%
LOSS AMOUNT CUNULATIVE PROBACILITY LO3S AHOUNT CUHMULATIVE PRODARILITY
0 0 a o 0o a o 0
7500. 0o ¢. 33000 2500 00 o 33000
37500. 0O 0. 86000 N7500 Q0 © HLOOO
67500 00 1 ocoocoo #5500 00 1> owoooo

SEVERTITY MCAN = 20512, 50 SEVERITY HCAN = 25912, 50
SEVERITY STD DEV = 17025 3% SEVERITY STD DEV - Z15GS. 4%
LINC v 3 CLAIM SCVERITY DISTRIOUTION LINE # % CLAIM SCVCRITY OISTRIBUTION
NAMC  AGC 35-39% NAHE  AGE 40-u44
LOSS AMOUNT CUHULATIVE PROBABILITY LOSS AHOUNT CUNULATIVC PRODABILITY
o0 oo o o oo
10000 00 o 33000 11000 OO0 o 31000
50000 00 0 B6OOO 55000 0O 0. BL00O
90000 00 1. pooOO 99000 00 1 00000
SUHMARY STATISTICS SUHNARY STATISTICS
SEVERITY MEAN = 27350 00 SEVERITY HEAN = 300185 00
SEVCRITY STD DLy = 22700 %6 SCVERITY STD DEV = z4970 SO
LINC 3 5 CLAIM SCYCRITY DISTRIDUTION LINC ¥ 6 CLAIM SCVERITY DISTRIGUTION
NAHE AGL 45-%9 NAME  AGE 50-5%
LOSS AMOUNT CUHULATIVE PROBABILITY LOSS AMOUNT CUNULATIVE PROOADILITY
oo a0 o o 0.0
12500 00 0. 33000 12z500. 00 o 33000
62500 00 0 86060 62500 00 0 BGOOO
112500 00 1 ovooo 1125006 ©0 1 ooocoo
SUMHARY STATI:TICS SUHHARY STATISTICS
SUVERITY HMEAN - 3%187. 50 SEVERITY NEAN - 34107 50
SEVERITY STD DEV - 2R3TS 57T SEVCRITY STD DEV - 2BATY ST
LINGC = 7 CLAIM SEVERITY DISTRIBUTION LINC ® 8 CLAIM SEVCRITY DISTRIDUTION
NAMC  AGL 35%-59 HAME  AGE 60-6%
LOSS AHOUNT CUMULATIVE PRODABILITY LOSS AMOUNT CUMULATIVE PRODABILITY
) [ ] [ K] o o
15500 00 0 33000 13500. 6O 0 33000
7500 0O © 36000 67500 60 0. §Lo0o
121500 ©O0 1 60000 121500 00 1 00000
SUHHARY STATISTICS SUHHARY STYATISTICS
SEVCRITY HEAM - 36922 50 SEVERITY MLAN - 36922 S50
SEVERITY STD DCv = 30645 62 SEVERITY STD DEV = 30645 62

LINE # 9 CLAIH SEVERITY DISTRIBUTION
NAME AGE 65+

LOST AKOUNT CUMULATIVL PRODADILITY
o o o o
15000 00 0 33000
39471 QO 0 86000

SUHMARY STATISTICS

SEVERITY HEAM = 22435 75
SEVERITY STO DEV ~ 12613 0%



EXPCCTED
LINE LOSS

%7086
36342
35830
54938
136126
270050
395471
258525
13247

NUNDONENNPR

MIXING PARAMETER
AGGREGATE HEAN
AGGREGATE STD CEV

AGGRLGATE
LOSS AMOUNT

124761 50
Z¥9523 00
374284 50
499046. 00
623807 . 50
748569 00
873330 50
998092 00
1122853 50
1247615, 00
1372376G. 50
1497138 00
1621899. 50
17466061. 00
1871422 50
199618%. 00
212094%5. 50
2Z%45707. 00
2370%68. 50
Z¥95230. 00

CLAIM SEVERITY

DISTRIBUTION

AGC <30

AGEL
AGE
AGLT
AGL
AGE
AGL
AGLE
AGL

30-34
35-39
HO - %Y
%L 49
50- 5%
55-59
60-64%
65+

0. 0000
1237615
2683182

ENTRY
RATIO

NRPHPBRPFPHRPROOODO000O

1000
2000
3000
000
5000
6000
7000
8000
9000
o000
1000
2000
3000
Y000
. 5000
6000
7000
. 8000
. 9000
. 0000

HOOOCO0OO0O0O0O0O0O0OOOOO0OD

CONTAGION
PARAMETER

0000

. 0000
. 0000

0006

. o0oRT

6226

. 0739
L1TT6
. 33n2
. 5130
. 6913
. 8256
- 92129
. 9615

9848

. 9946
. 9983
. 9995
. 9999
. 0000

[ I T T T
CO0OQOCOO00O0

CUHULATIVE
PROBADILITY

. 0005

0009
o010
o012
co10

. 0003

o910

.0013
. 0400

CLAIM COUNT

HEAN

295
399
310
826
82
899
711
oo2
590

=
ONONUWKRREN

EXCESS PURE
PREMIUNM

11223853 . 49
993092 02
87343321 76
48596 17
624091 03
500799 81
331593 %1
271922 78
178628 238
106942, 238

57912 49
28257 40
12%11. 61
%913 10
1757. 08
5692-57
167. 97
%5 23

11 16

2 52

CLAIH COUNT

STD DLV

(e NeN-NoRogoNoNeoNeNoRoNoRollofogoNooNoNe]

514
182
A%
350
991
BO1
255
629
759

ONUWNRRERE

EXCESS PURE
PREMIUM RATIO

9000
8000

. 7000

6000

. 5002

401y
3059
2130
1432
03857
oHGY
0226
0099
0039
001y
0005

. 0001
. 6000
. 0000
. cooo
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(u0d) 1A LI9IHXd

9¢

SNOILAMGTALSIA FLVOTAOOV



AGGREGATE DISTRIBUTIONS

EXHIBIT VII

COLLECTIVE RISK MODEL

LINE B 2 CLAIM SCVERITY DISTRIBUTION

NANE AGGPRODUCTS O1
LOSS AMOUNT CUHULATIVLE PRODAOILITY
[ 0 o
50000 0O 0 05630
100000 OO0 0. 11350
150000 00 0 17080
200000 00 0 Z2650
250000. OO 0. 27930
300000 00 0. 3%3i%0
350000 00 0. %0750
¥00000. 00 0 46850
4¥50000. 0O 0 52520
500000 00 0 7700
$50000 0O 0. 62640
600000 0O 0 6T230
650000 00 0. 71390
700000 CO 0 75120
750000 00 o T840
800000. 00 0. 11390
B50000 0O 0. g%woco
900000. 00 0. 8380300
950000 00 0 g#3iLlo
1000000 00 0 920050
SUHMARY STATISTICS
SEVERITY HEAN = $71677. 50
SEVERITY STD DEV = 302129 53
EXPECTED CLAIM SEVERITY CORTAGIDN CLAIM COuny CLAIH COUNT
LINE LOSS OISTRIDUTION PARAHLCTER HCAN ZTD DLV
1 500000 HWORKERS COMP o 0500 507 536 115 7023
2 $71677 AGGPRODUCTS OI -1 0000 1 o000 0 600
MIXIHG PARAHCTER 0. 0000
AGGRLGATE HLCAN 271677
AGGREGATL 3TD DLV 391334
AGGREGATL ENTRY CUHULATIVE EXCLSS PURLC CXCLCS3 pUnE
LOSS AMOUNT RATIO PROQADXILITY PRCHIUH PRCHIWE RATIO
100000 0O 0 1029 a 0000 BI16TT 79 0 8971
200000 0O 0 2058 Q. 001% 771716 06 0 TI9%2Z
300000 QO 0 2087 Q. 129 672291 B% C 6919
400000 00O o %117 0 O%S6 575012z 81 0 %918
500000 00 0. S1w6 0.1026 822229 96 0. 496 %
600000 00 0. 6175 0 1507 396242 53 0 4078
700000 00 O TZO%W 0. Z73% 318855 59 o 3z81
B00O0C0OC. 00 0 BZ33 0 3727 251134 30 0 25845
900000 00 0 9262 0 4715 193373 56 o 1990
1000000 0O 1 z91 0. L50%% A%5233 93 0 1495
1100000 0O 1. 1321 0 L4733 105930 73 0 1090
1200000 0O 1. 2350 0. 7234 THS529 #7 0 0767
1300000 00 1 3379 0. 7958 50519 %1 o. 0520
14%00000. OO0 1. %08 0. 8595 33490 65 0 O5%%
1500000 00O 1 5%a7 0 9078 218935 95 0 o225
1600000 00 1 6%6b 0 92%07 14435 B7 0 D1%9
17r00a00 OO 1 7496 Q. 926104 26%0 27 0 0099
1400000. GD 1 8525 0. 9750 6531 19 0 DOGL7
1900000. 00 1 955% Q 2833 4480 87 0O 0046
2000000 0O Zz 0513 0. 92887 3101 11 0 0032
z1000a0 OC 2 1612 o 922 2155 16 o gozz
ZZoopoo 00 2 2B%1 o 929%5 1497 26 0 001%
25400000 OO 2 3670 o 92961 103% 06 0 o011
Z400000 00 2 %700 09973 709 GO 0. o007
2500000 0O 2 5729 0. 992482 w79 13 0 0005
2600000 00 Z 6751 0. 9987 313 19 0 Q003
2700000 0O 2 1787 0. 9921 207 %6 0 o002
2800000 . DO 2 BE1O 0. 9994% 133 15 0. 0001
Z900000. 0O 2 984S 0. 92996 2% B0 D 0001
3000000 00 3 0OETY 09994 5% o2 4 0001
3100000 OO 3 120% O 299% 3% 55 0 000D
3200000. ©O 3 2933 Q. 2999 22 33 0 DooO
34C0C00. OO0 3. 3962 Q. 92999 1y 51 o 0000
3400000 0O 3 4991 1. 0000 9 52 © o000
3500000 OO 3 6020 1 ooo00 6 31 0 o000
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EXPECYCD
LIRE LOSS
1 s0co00

HMIXING PARAMLCTER
AGGRLCGATE MEAN
AGGREGATE ST¥D DEV

AGGREGATE
LOSS AMOUNT

100000.
150000
200000
250000.
300000.
350000
400000
%+50000.
S00000.
550000
600000
650000
700000
750000.
800000.
B850000.
900000.
950000
1000000
1050000.
1100000
1150000
1200000.
1250000
1300000
1350000.
1%00000.
1450000
1500000
1600000
1700000
1800000
1900000.
2000000
2250000
2500000
2750000
3000000
3500000

AGGREGATE DISTRIBUTIONS

EXHIBIT VIIIA

COLLECTIVE RISK MODEIL

CLAXMH SEVEK.TY CONTAGION CLAIH COUNT CLAIH COUNT
DISTRIDBUTION PARAMETER HEAN STD DLV

WORKLCRS COMP 0 o500 507 536 X5 703

0 0500

500000

278304
ENTRY CUMULATIVE EXCESS PURE EXCLCSS PURE
RATIO PROBADILITY PREMIUN PREMIUHM RATIO
0. 2000 0. 0020 400028 62 0. §0O0}
o 3000 0. 0167 350409 99 0. 700B
0. %000 0. 0582 302152 97 0 6043
0. 5000 o 1296 256731 38 0 51315
0. 6000 0. 2229 215475 78 0 %310
0. 7000 0. 3260 179181 62 0. 358Y4%
0. 8000 O 4284 AMB8061L 99 0 2961
0. 9000 0 5231 1zi18920 37 0. 2438
1. 0000 0. 6066 100182 &1 Q. 2004
1 31000 o 67719 BZ345 54 O 1647
1. o000 0. T37T% &7775. 00 O 1355
iA. 3000 O TUGH 55910 65 o 111D
1. 4000 o 8262 46260 63 0 0925
1. 5000 0 8585 38407. 99 0 07638
1 6000 O BBYS 32007 21 0 06%0
1. 7000 0 9055 26776 33 0 0536
1. BoooO 0 9224 Z2%B7T 47 0 0450
1. 9000 0. 9360 13957 6o 0. 0379
zZ 0000 0o 9470 16040 HY4 0 0321
2 1000 0. 92559 13619 25 0 0272
2 2000 0. 9631 11600 54 0 0232
2. 3000 0 92691 9909 96 0 01938
2 4000 0 9739 8487 99 0 0170
2. 5000 0. 9779 TZ86 92 O 0146
2 6000 0. 92312 6268 %% o 0125
2 7000 0. 9840 5401 65 o ¢lo08
2 3oo0 0. 9863 Y661 53 0 0093
2 9000 0. 9883 %027 72 0 gon1
3. 0000 0. 9899 i%83 56 0. 0070
3. 2000 0. 92925 2611 BO 0 0052
3 %000 0. 994y 1962 312 0. 0039
3. 6000 0. 9958 1476 33 o 00320
3. 8000 0. 2969 1111 75 0 0022
%. goo0o0 0. 92976 837 86 0 0017
%. 5000 0. 99148 4$1% 75 0 0008
5 0000 0. 92994 Z06 921 0 ooOH%
5. 5000 0. 9997 10% %49 o o002
6 D0OOD 0. 9999 53 %6 0. 0001
7. 0000 X ooooO i% B0 0 ooco0O0



EXPCCTED
LINE LOSS
a 500000

HIXING PARAMCTER
AGGREGATE HLCAN
AGGRECGATE STD DEV

AGGREGATE
LOSS AHMOUNT

50000
100000
150000
200000
250000
300000
350000
300000
450000
500000
550000
6500000
650009
700000
750000
#00000.
2850000.
9200000
950000
2000000
1050000
1100000
1150000
1200000
1250000
1300000
1350000
1400000
1450000
1500000
1550000
1600000
1650000
1700000
1750000.
1800000
1850000
1900000,
1950000
20000G0
2050000
2100000
2150000.
2200000.
2250000
2300000
Zz350000
2400000
2450000
2500000

AGGREGATE DISTRIBUTIONS

EXHIBIT VIIIB

CoLLECTIVE RISk MODEL
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CLAXM SEVERITY CONTAGION CLAINM COUNT CLAIN COUNT
DISTRIBUTION PARAMETCR HEAN STD DEV
FRODUCTS DI 0 2500 27 MN76 1% T0%

0. 0500

500000

393054
ENTRY CUMULATIVE EXCESZ PURE EXCESS PURE
RATIO PROUADILITY PRLCHIUM PREHIUH RATIO
0. 1000 0. 0590 YS1I4N3I 29 0. 9029
0. 2000 0. 1190 405889 22 0 BlL18
0 3000 0.1785 363331 93 0 7267
0 %4000 0.2370 323717 22 (-1 42
0 5000 0. 2979 2B70TZ 48 0 5741
0 6000 0.3615 2534851 27 0. 5071
0. 7000 0. %244 223208 29 O H%6%
G. BOOO O %234y 195943 8BS 0. 3919
C. 9000 0. 5403 171578 19 0. 3432
1 0000 0. 5920 1499048 46 0. 2998
1. 1000 0 6394 130708 08 O 2614
1. 2000 0. 6825 113772 S5 0 2275
1. 3000 0.7213 ‘JBBB3 57 0 1978
1 %000 0 7561 15833 »7 0 1717
1. 5000 0. 7870 THH25 07 0. 1%89
1 6000 C. TiwY 64U TH. 3% 0 1289
1 7000 0. 8346 55811 9% 0 1116
1 8ogo0 0. 8598 48283 68 0. 0966
1 9000 0. 37084 41750 %6 0. 0OR3S
2 0000 0. Bow7 36087 71 0 0722
2z 1000 0. 20139 31184 51 0O 0624
2 20C0 0.9212 26942 67 0. 0539
2z 3000 0 92119 23275 58 0 OM6G6
Z 4000 0. 94312 20107 21 0 0402
2. 5000 0. 92492 17370 97 0. 0347
2. 6000 0. 9561 15008 T4 0 0300
Z 7000 0. 9622 12969 91 0. 0259
2 8000 0. 9673 11210 47 0 022%
Zz 9000 o 9718 92692, 27 0. 019%
3 0000 0. 92757 8382 22 0 0168
3. 1000 0. 9790 7251 73 O 0145
3 2000 0. 9819 6276. 06 o 0126
3. 3000 0. 9844 5443 u=B 0. 0109
3. 4000 0. 9865 4706 75 0. 0094
3 5000 0. 9883 %078 79 o oo0gz
3 6000 0. 92899 3536 32 0 0071
3 7000 0 92913 2067. 53 0 0061
3 BooO 0. 92925 z2662. 27 0 0053
3 9000 0. 9935 2311 .79 O 0046
4. 0000 0. 9944 zoog 55 0 0040
% 1000 0. 9951 174%6. 06 0 0031%
% 2000 0. 9958 1518 . 75 0. 0030
% 3000 0. 2963 1321 81 0 0026
4. %000 0. 9968 1151 08 0 0023
4. 5000 0. 9972 1003 02 0. 0020
4 6000 0. 9976 BT». 53 0.0017
4. 7000 0. 9979 762 99 0. 0015
4. B0OOO 0. 92982 666. 092 0. 0013
4. 92000 0. 298% 581 88 0. 0012
5. 0000 0. 9986 508. 66 0. 0010
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EXHIBIT VIIIC

-1

COLLECTIVE RISk MobD

ZY £¥£TS0f
0G5 LS0Hh9h

0Lt68
ohdl2
oR662
o925
Okt
corLRL
0T9S L
OfTZL
oszu9
OH659
00Z6S
0L OHhS
Ohhith
OhihZh
05T9%
CO6LGZ
o0oLEZ
0S8LT
DOLTYX
606S0

]

ALINIOVOOYd IAILYTINHND

0000000000000 00DOGCQO0D

= A3Q QLS ALIHIAZS
= NY3IH AL1IHIA3S

SITLSILYLS AAQHHNS

00 000000T
00 0000S6
00 000006
00 ©00QO0SR
00 coooon
00 0000SLZ
00 0O00vOoL
00 occos9
00 000009
00 0000S5S
00 '00000S
00 0000SH
00 00COOH
00 0000S¥E
00 OQO0OCDE
00 0000SZ
00 00000Z
00 0000ST
00 00D00O0T
00 0000%S
oo

LNNOKY SSO7

10 S1OnAodd9sdv JHYN

NOILNDIYASIA ALINBIAIS HIUVTD z 8 NI

Z8 HhOZO6GLZ
00 0B666H

00000

06666
QLGGE

Oh666
08866
09166
06966
08S66
Ohh6o
05266
06686
0ERNB6
CE9R6
COhBO
0ZIBG
06LLG
06526
01696
OTE9h
06556
0OO0L b
00956
OhZ2Zo6
0SS506
o0sheg
05858
ozgzg
Ohw98L
Ohis L
06LLY
09909
0TEZS

OhBRZH

009Z%
06277
096Z7T
0Z2$0
0L9TO
cozoo

[4]

ALITNIOvO0dUd JAILYINHAD

[-R-N-N-N-N-J-N-R-N-E-N-N-F-N-R-R-R-N-J-R-N-NoNeN-N-RoN-F T N-R-R-F-N-N-F-F-E-2]

= A3A QLS ALIH3IA3S
= NUIH ALIWIA3S

SOXILSILIVLS AdUHKHNS

0C 00000S€E
00 000000F%
00 '6000SLZ
00 00000SZ
00 0000522
00 0000002
00 ‘0000067
00 000008T
00 000001T
00 000009T
00 00000ST
00 '0000SHT
00 O0000HKT
00 O00O0SET
00 0000OET
00 0000SZT
00 DOO000ZT
00 '0000STT
Q0 00000TT
00 000050T
00 000000T
00 000056
00 000006
00 '0000SH
00 ‘000008
00 00005
00 000001
00 ‘000059
00 ‘000009
00 '0000S5S
00 00000S
00 0000SH
00 00000H
00 DUOOSE
00 '00000CE
00 00COSZ
00 000002
00 0000ST
00 '00000T
oo

ANNOHY 5SSO0

dHOJ SUINAOHIIVY JHUYN

NOILNBIHLISIA ALIAIAJIS HIUV2 T & 3ANIT



EXPECCTLCD

LINC LOSS
1 499980
2z 454057

HMIXING PARAMECTER
AGGREGATL MLCAN
AGGREGATE 3TD DEV

AGGRLCGATE
LOSS AHOQUNT

100000
200000
300000
400000
500000
65000060
700000
800000
900000
1000000
1100000
1200000
1300000
1400000
1500000
1600000
1700000
1800000

21900000

2000000

2100000.

2200000
2300000
2400000
2500000
2600000
2700000
2800000
2900000
3000000
3100000
3200000
3300000
3400000
3500000
3600000
3700000
3300000
3900000
4000000
43100000

4200000
4300000

4400000

4500000

4600000
¥700000

3300000.
4900000.

5000000

AGGREGATE DISTRIBUTIONS

EXHIBIT VIIIC (cont.)

COLLECTIVE RISk MODEL

CLAXH SEVLCRITY

0 0500

2640187

415482
ENTRY CUHULATIVE
RATIO PROBADBILITY
0. 1037 0. 0002
0. 2075 0 0052
0 3112 0. 0282
O %149 0. 0767
0. 5187 0. 1480
0 6224% 0. 2348
0 7261 0 32886
0 8298 0 %226
D. 9336 0. 512%
1. 0373 0 5955
1 1410 0. 6705
1 ZNM3 0. 7362
1 3485 0.7920
1 %4522 0. 8382
1 5560 O HTSW
1. 65%97 0. 9047
1l 763% 0. 9275
1l 8671 0. 9450
1 92709 0. 9532
2 0746 0. 9683
2. 1783 G Y758
2 2821 0. 9815
2. 3158 0. 9858
2. %895 0. 9891
Z. 5933 0. 9915
2. 6970 o 993%
2. 8007 0. 9948
2. 90%5 0. 9959
3. 00B2 0. 9968
3 1119 0 9975
3. 2156 0. 9980
3. 319% 0 9984%
3 42312 0 9987
3. 5268 o. 9290
3 6306 0. 9992
3 73iu3 0. 9993
3. 8380 0. 999%
3. 9%18 0. 9996
4. 0455 0. 9996
Y. 1u92 0. 9997
N 2529 o. 9928
4% 3567 0. 9991
N 360% 0 9993
4. 56%1 0. 9999
%. 6679 0. 9999
¥ 7716 0. 99299
% . B753 0. 9999
¥ 9791 0. 9999
5 0828 1 ©voo00
5 1865 1 0000

DISTRIBUTION

CONTAGION
PARAHCTECR

AGGWORKERS COMP
AGGPRODUCTS BX

CLAIM COUNT
HMEAN

1. 000
1 ooo

EXCESS PURE

PREMIUM

864042

764219
665690

570723
#B1793.

400831

328977,
266553 .
213347,
168805
132180.
102593

T79085.

6067%.

Be%2Y
354921
27153
20817
16008
12355

2577

T456.

5832
4582
3616
28665

2280

1822
1460
117%
946
765
620
son8

%10

335
273

22% .

183

150.
12%.

61

CLAIN COUNT
STD DLV

©00006000000000000000000006000000060060000000008000

0. 000
0. 000

EXCESS PURE
PREMIUN RATIO

8963
r927
6905
5920
$998
$158
312
2765
2213
1751
1371
l106%
ogzo
0629
DYBZ
03638
o282
0216
0166
o128
0099
Qo077
0060
oou3s
o033
oo30
ooz%
Qo119
0015
o011z
ocol0
ooon
0006
0005
cooY%
0003
0003
ooz
0002
0002z
o001
0001
0001
0001
0001
Q000
0000
aooo
Qo000
apoo
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EXHIBIT IX

CEEEINNEXEOOEE R0 OD00ODE 0000000 ER0000EEEK
c PROGRAM USED HWITH

c “THE CALCULATION OF AGGREGATE LOSS DISTRIBUTIONS

c FROM CLAIM SEVERITY AND CLAIM COUNT DISTRIBUTIONS™

C BY

c PHILIP HECKMAN AND GLENN HMEYERS
c
[+
o

THE PROGRAM IS WRITTEN IN IBM FORTRAN WITH Gl COMPILER.

XX ERIR ORI KRR E RO R TN E RN AANR AR RN

IMPLICIT REALX8 (A-H,0-2)

REAL¥8 CUMPRB(128), AMT (128, 32), PK(128, 32)

REALX8 VARC(32), XLAM(32), SIGP(32), EXLOSS (32)

REALX8 A(257),T(256,5),F(256,5), 6 (256, 5), X(512), ER(512)

INTEGER NPTS(32)

COMPLEX%16 NAME(32), EXHBT
(s R e bRt R e it 222 e e ittt easettitiztie ey

c STEPS 1 AND 2

CREIXRONEERIOOCEE OO0 X000 000000 RO R AXNR K
SIGSAA=0.0
XMUA=D.0

READ(3, 1JEXHBT
C EXHBT IS SUPPLIED TO IDENTIFY THE RUN
1 FORMAT (248)
READ(3, %) VARB
C VARB*MIXING PARAMETER
VARBeDHINL (VARB, 1.0-1D-7)
VARB=DMAX1 (VARB, 1D0-7)
DO 10 N+1,32
READ (3, %, END=20}EXLOSS (N}, VARC (N)
C EXLOSS*EXPECTED LOSSES FOR THIS LINE
C VARC=CONTAGION PARAMETER FOR THIS LINE
IF (DABS (VARC{N)) .LT.1D-7}VARC(N)=1D-7
READ (3, 1JNAME (N)
C NAME IS SUPPLIED BY THE USER TO IDENTIFY THE C.S.D.
READ (3, $JNPTS(N)
C NPTS IS THE NUMBER OF POINTS NEEDED TO SPECIFY THE C.S.D.
AMT(1,N)+0.0
CUMPRB(1)+0.0
NPTS (N)=NPTS(N)+1
X1=0.0
X2¢0.0
NPT=NPTS (N)
DO 3 I=2, NPT
READ (3, ¥ AMT (I, N), CUMPRB (1)
AMT IS A CLAIM SEVERITY
CUMPRB IS THE CUMULATIVE PROBABILITY OF AMI
PROB=CUMPRB (1) - CUMPRB (I-1)
PK(I-1, N)*PROB/(AMT (I, NY-AMT(I-1,M))
X1=X1+PROB% (AMT (I-1, NY+AMT (1, N))/2.
3 X2=X2+PROB% (AMT (I, N)¥%2+AMT (I, NYXANT (I-1, N)+AMT (I-1, NY¥%2)/3.
PROB=1.0- CUMPRB (NPT)

ao

1
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X1+X14PROBXANT (NPT, N)
X2+X2+PROBXANT (NPT, N) %42
PK (NPT, N) *PROB
€ NOTE:UNUSUAL USE OF PK(NPT,N)
SIGS*X2-X1¥¥2
XLAM(N) *EXLOSS (N) /X1
SIGP (N) *DSGRT (XLAM (N)+VARC (N} ¥XLAM (N) 1%2)
SIGSAA=XLAM(N) ¥ (SIGS)+ (X1XSIGP (N))¥*2+SIGSAA

S1GS*DSART (SICS)
XMUA=X1EXLAH (N) +XHUA
ORI OO MR RN R N RN R AL A NERNLY
c PRODUCE DISPLAY OF CLAIN SEVERITY DISTRIBUTION

CHROR RO R RN O RN IOE O X

HRITE (7, 7YEXHBT, N, NAME (N)

7 FORMAT('1%,2A8,731, *COLLECTIVE RISK MODEL'//
8 LINE # *,12,° CLAIN SEVERITY DISTRIBUTION"/
8" NAME: °,2A87/
8" LOSS AMOUNT CUMULATIVE PROBABILITY'/)
DO 8 I*1,NPT

8 HRITE(7,9)AMT(I, N), CUMPRE(I)

9 FORMAT (3X,F10.2,127,F7.5)

10 HRITE(7,11)X1, SIGS

11 FORMAT(//° SUMMARY STATISTICS:'//"  SEVERITY MEAN » ", F10.2/
&'  SEVERITY §TD DEV »= *,F10.2/)
WRITE(7,15)

15 FORMAT(® ONLY 32 LINES ALLOWED')

c
20 SIGSQA=VARBXXMUAX%2+SIGSGAX (1.0+VARB)

SIGA=DSQRT (SIGSAA)

NL=N-1
CRIOEEXKR0NOO0E0OOOONGHNCONODUCOOEDEOOEEOOOOEO0E OGO OO XN R
c STEPS 3 AND 4
CRIREARENEER I OO AR RO RN EER AN

XMAX=0.0

NUMX*1

READ (2, ¥)ITYPE
€ ITYPE*1 IF AGGREGATE LOSS AMOUNT IS INPUT
C ITYPE=2 IF ENTRY RATIO IS INPUT
IF(ITYPE.EQ.2)GOTO 35
IF(ITYPE.NE.1)STOP
30 READ(2, %, END=5D) X (NUMX)
C X IS AN AGGREGATE LOSS AMOUNT
ER (NUMX) * X (NUMX) ZXHUA
XMAX = DMAXT (XMAX, X (NUMX))
NUMX = NUMX+1
G070 30
35 READ(Z, ¥, END=50)ER (NUMX}
C ER IS AN ENTRY RATIO
X (NUMX) =ER (NUMX) XXHUA
XMAX=DMAXL (XMAX, X (NUMX})
NUMX = NUMX+1
GOTO 35
50 NUMX*NUMX-1
H*2.%3.14159265%SIGA/XMAX
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CHEFAETIE R OO OO RN O OO OO XN K

o

STEP §

CHEXFRTIAROREIONRI R RO R RN R OO R X RO Ok

105

110
120

A(1)=0.0
DO 60 I=-.,256
DO 60 <1,5
F(I,75+1.0
G(I, =00

DO 100 I°1,§
A(I+1)*F/2. %3 (5-1)

CALL GAULSS(I. A, T, F, G, NPTS, AMT PK, XLAM, VARC, STGA, NL)
DO 110 I+6,256

A(T+1)=A(I)+H

CALL GAUSSS(I, A, T F,G, NPTS, AMT, PK, XLAM, YARC, SIGA, NL)
E-D

DO 105 J*1,5

E*DMAX1 (E, F (I, J3/T(1, 1))

IF(E.LT.0.00002)G60T0 120

CONTINUE

NINT=I

CHRIRHNEXIONEOR OO OO OO O OO DD RO K

[+

PRODUCE DISPLAY QF OUTPUT

CHMREOE OO IOEOOE OGO 00OUGEO0EDONO0ED00ROUDOOOOUONE NG XK XY

200
201

210
211

221

WRITE (7, 201)EXHBT
FORMAT("1°, 248,731, "COLLECTIVE RISK MODEL"//
879, "EXPECTED  CLAIM SEVERITY  CONTAGION  °,
&'CLAIM COUNT  CLAIM COUNT'/
& LINE LOSS DISTRIBUTION PARAMETER .,
&' MEAN STD DEV'/)
DO 210 I*1,NL
TEX*IDINT(EXLOSS(I)+.5)
WRITE (7, 211)1, IEX, NAME (1), VARC(I), XLAM(I), SIGP(I)
FORMAT(T3,12,T9, 18,720, 248, 139, F7.4, 749 F10.3, 163, F10.3)
IXMUA=IDINT (XMUA+.5)
ISIGA*IDINT (SIGA+.5)
WRITE (7, 221)VARB, IXHUA, ISIGA
FORMAT (//° MIXING PARAMETER',KT22,F8.4/
&' AGGREGATE MEAN ', 722,18/
&' AGGREGATE STD DEV °, 122,187/
& AGGREGATE", 6X, "ENTRY', 5X, "CUNULATIVE', 7X, "EXCESS PURE', 5X
& EXCESS PURE'/
& LOSS AMOUNT',5X, "RATIO", SX, "PROBABILITY', 8X, *PREMIUM", 6X
&*PREMIUM RATIO"//)

CHEXHRTIONERREIONREREHRE RO R OO R RN LN

C

STEP 6

CROEREXMR MR ORI OO OO O O OO0 RN RO KT

310
311

DO 310 I+1,NUMX
CALL PCTEPP(X(I), VARE, XMUA, SIGA, A, T, F, G, NINT, PCT, EPP)
TBM<EPP/XNUA

WRITE (7, 311)%(I), ER(1), PCT, EPP, TBM

FORMAT (3%, F11.2, 4X, F7.4,6X,F7.4, 7% F11.2, BX F7.4)

CRENERIN AN R O O RO Y RN XA RN A AR RRNK

o

PRINT TECHNICAL INFORMATION
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(23 i ettt ittt ittt st ist bt stsss e et et et insstist]
EPPERR=2#SIGAXE/ (3.14159265%XMUA)
WRITE (7, 401)EXHBT, H, NINT, EPPERR
401 FORMAT("1",2A8,6731, "COLLECTIVE RISK MODEL"//
&' TECHNICAL INFORMATION'/
&' He<", T45,F12.3/

&' NUMBER OF INTERVALS=", 745,112/

8" ESTIMATED TRUNCATION ERROR IN EPP RATIO=',6T45,7F12.6)

END
C
c END OF MAIN PROGRAM - SUBROUTINES FOLLOW
C
CHREXRERREEREIRRN IO OO OO OO RO NN K
c FIND POINTS WHERE THE AGGREGATE CHARACTERISTIC MUST BE EVALUATED
[+ CALLED FROM THE MAIN PROGRAM

CEARFRRE AN EXEA AR NI ER IR RN NARINEIR ARSI AT AN INEANERNNTIRIININN
SUBROUTINE GAUSSS(I,A,T,F,G, NPTS, AMT, PK, XLAM, VARC, SIGA, NL)
IMPLICIT REALXS (A-H,0-2)

REALXS AMT (128, 32), PK (128, 32), VARC (32)

REALXS8 A(L),T(256,5),F(256,5), G(256,5), S(5), XLAK(32)
INTEGER NPT5(32)

DATA S/-.90617985, - 53846331, 0.0, .53846931, . 90617985/

D0 100 J-1,5
T(I, J)s (A(T+1)-A(I))RS(J) /2.4 (A(T+1)+A(1)) /2.
1S=1(I, J)/SIGA
DO 100 K=1,NL
CALL AGGCHR(NPTS, AMT, PX, K, XLAM, VARC, TS, FL, 6L)
F(I,J)=F (I, J)*FL

100 G(I,J)=G(I, J)+GL

RETURN

END
CHRIXE RO AN OO0 000000000000 O0000000I00000U 0000000 ¥ 0K
4 EVALUATE THE AGGREGATE CHARACTERISTIC
c CALLED FROM GAUSSS

CEXEOR RO OO AR OO F NN IO IO RN AKX IR K
SUBROUTINE AGGCHR(NPTS, AMT, PK, % XLAM, VARC, T,F,G)
IMPLICIT REAL%8 (A-M,0-2)
INTEGER NPTS(32)
REALXB AMT (128, 32), PK(128, 32), XLAM(32), VARC (32), PZ(2)
COMPLEX%16 Z
EQUIVALENCE (PZ,2)
PZ(1)*REAL PART OF Z. PZ(2)=COMPLEX PART OF Z.

o

CALL SEVCHR(NPTS, AMT, PK, K, T, XH, XK)
PZ(1)*1.0-VARC (K)%XLAM (K)¥XH
PZ(2) - VARC (K) AXLAM(X)1XK
2+-1./VARC (KJXCOLOG (2)
LOG OF MODULUSREAL PART OF COMPLEX LOG
ARGUMENT =COMPLEX PART OF COMPLEX LOG
FrDEXP(PZ (1))
G*PZ(2)
RETURN
END

oo
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CRXEXREXNEEAEEENERRERNEA N AR LE RTINS NN ARERNRR
c EVALUATE THE CHARACTERISTIC OF THE SEVERITY DISTRIBUTION
c CALLED FROM AGGCHR
RN OO O N RN AN RO O NN R RN
SUBROUTINE SEVCHR(NPTS, AMT,PK K, T, XH, XK)
IMPLICIT REAL¥E (A-H,0-Z)
INTEGER NPTS(32)
REAL¥8 AMT(128,32),PK(128,32)

$2-0.0

€2:1.0

TH:0.0

TX=D.D

NPT*NPTS (K)

DG 100 L=2, NPT

ATAMT (L, K)AT

§1=52

c1=C2

§2=0SIN(A)

C2+DCOS (A}

THETHEPK (L-1, K} % (52-51)
100 TKeTK+PK(L-1,K)¥(C1-C2)

XH=TH/T-1.0+PK (NPT, K)%C2

XK=TK/T+PK (NPT, K} #52

RETURN

END
CHRERXOF OO 00NN OO0 000000000 IR X AKX
c INTEGRATE TO GET CDF AND EXCESS PP BY GAUSSIAN QUADRATURE
c CALLED FROM THE MAIN PROGRAM

CRESRREXNER N REIEEIMRME RN R IR A AR AR IR AR REN ORI K
SUBROUTINE PCTEPP (X, VARE, XMUA, SIGA, A, T F, G, NINT PCT, EPP)
IMPLICIT REAL¥8 (A-H,0-2)
REAL®8 A(1),T(258,5),F(258,5),G(256,5), H(5)
DATA W/.23682689, .47862867, .56888889, . 47862867, .23692689/

EPP:0.0
PCT*D.0
R*1.0+1.0/VARB
DO 200 I=1, NINT
P1:0.0
P2+D.0
DO 100 J=1,5
XP1®1.0+(XKT (I, J)/(SIGA#R)) 42
ATX=DATAN(XXT (I, J)/ (SIGA¥R))
P1=P1+W(JYXF (I, JY4XPLAX ((-1.-R)/2.J*DSIN((1.+RYXATX-G(I, J3)/T(L, 1)
100 P2=P2+W(J)%F (I, J)X(DCOS(G(I, J))-XP1#x (-R/2.)*DCOS(RXATX-G (I, J}))/
8 T(L N2
PCT=PCT+(A(I+1)-A(1))%P1/2.
200 EPP=EPP+(A(I+1)-A(I))%¥P2/2.
PCT=.5+PCT/3.14159265
EPP=XMUA-X/2 +EPP¥SIGA/3.14159265
RETURN
END



