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Abstract:

Continuous distributions are one of the important distributions used
in estimating and predicting the expected financial losses. From here, this
paper seeks to present two estimation methods for a set of identical finite
mixture distributions that can be used to modeling the claim severity, using
the simulation method and two algorithms: Expectation Maximization
(EM) Algorithm and The Rough-Enhanced-Bayes Mixture (REBMIX)
algorithm. Note that, the distribution used is a 2-Parameter Weibull
distribution, depending on different mixture weights, number of different
components, and different sample sizes.

Keywords: Weibull Distribution, Finite Mixture Distributions,
Maximum Likelihood Estimation, Expectation Maximization Algorithm,
The Rough-Enhanced-Bayes Mixture Algorithm, Simulation.
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0.9543 0.563712 5.860645 a,, =052639
1566.8228 737.433 2331.1297 ., = 656.8403
0.53844 0.54498 0.568945 a,, = 0.62661
1701.6586 1498.702 1328.35796 B,, =1683.936 4

0.48906 0.474068 0.941526 w,

0.05028 0.02787 0.0281856 W,

0.02689 0.00373 0.004005 W,

1.23585 1.258504 1.067101 a, =0511479
q Q | 1008814 | @ | & | 1113.868 | ¥ 3 746.9577 ., =156.2808 e
@ 3 « | 2 ° - >
S 2 237839 | & | S |3.579439 | v % 10.14989 a,, =0.77344 3
= S 2 | 2 2 @ e i
o I 7353.172 | © T | 10009.04 | = T 8442.077 p,, =559.484 o

9.0626 58.08894 25.7953 a,, = 052639

33489.67 32997.57 12348.25 B, = 656.8403
1.703863 1.001419 8.61342 a,, = 0.62661
578.814 702.9292 33514.35 B, =1683.936
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BIC | LL | gpg)chpswy | BIC | LL | ey | BIC | LL ) PR Las | K )
(E by (4astiza i) _pasat)
(g
w, =0.6,w, =04 W, =w, =05 w, =0.8,w, =0.2 I
0.55317 0.48071 0.85671 W,
S | § | oems | & | 0.66577 S 2 | 0.66061 o, =07273%
.;\3 S 374.939 § & | 366.225 ‘Sf 2 | 401154 p,, = 409.1349 E
N | T | 050494 | & | 7 |osis701| N | = | 048294 a,, = 060222
1080.784 1243.275 1506.704 B,, =1335.6705 2
0.92599 0.90656 0.96226 w,
% 5| 118423 | o |2 11439 | 3 | 3 1.14091 o, =072738 X
& |8 | 7724333 | & | 8 [s157947| § | & | 733454 5. = 409.1349 %
| o 3|9 g =
«a n 1.036263 | T | 1141252 | « n 3.21113 a,, =0.60222 'h':J
9066.776 9730.179 10074.45 p.. =13356705
W =04,w, =035, =025 W, =W, =w, =0.333 w=06w,=03w =01 [N |
0.06008 0.120356 0.64854 W,
0.63967 0.595902 0.328308 w,
~ | 0937253 | | _ | 059893 | _ | _ | 046014 a, = 05426926
o 2 I | S 2| Z
g 3 [ 9730003 | ¥ | T | 250848 | 2 | & | 5937188 B, =86.28743 s
S 2 [ os71487 | 2 % 057837 | S | ¥ | 0.75923 a,, = 0.785334 L
T [ 369.6408 | Y| a7asas | T ' 696.6726 5., = 609.64774 —
0.348071 0.35988 0.596385 a,, = 05316595 3
350.67748 494.5011 0.00668 5., =1001.696 3 O
0.531974 0.552775 0.482901 W, " —
0.050581 0.055568 0.028813 w, D
. o | 1194232 o | = 1.171785 = | = 1.24847 a,, = 05426926 X ;
S g | 10792 | o | g | 1210845 | g @ | 960134 B, =86.28743 g
S S| 2285546 3 S| 065875 % | = | 0.538084 a,, =0.7855334 ,6,:J
10598.19 6943.286 3934.514 5., =609.64774
1.703863 1.703863 1.703863 a,, = 05316595
755.6009 796.444 729.4766 B, =1001.696
w,=0.2,w, =0.3,w, =0.3,w,=0.2 W =W, =W, =w, =025 w, =0.1w,=05w,=03w,=01 _
0.309723 0.283224 0.294332 w,
0.307399 0.319188 0.289847 w,
0.205029 0.195475 0.343583 W,
0.4107735 0.397166 0.44184 o, = 051479
lé g 104.81245 ‘ﬁ § 124.6144 E g | 9384846 /., =156.2808 )
= £ | 06650597 | % | E | 0.57044 | o % 0.889702 o, =0.77344 E
Q T | 41321926 | & | T | 458.4045 | N | = | 344.29452 B, =559.484
0.7012848 0.612386 0.802446 a,, = 052639
1298.6033 793.2208 1334.5514 | j., = 656.8403
0.5094112 0.522664 0.5201218 a,, = 062661
1989.6697 2011.473 298.48 /., =1683.936
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BIC | LL | cy)ciwsd) | BIC | LL ] BIC | LL ] Aadl) claleall PRI Lsl)
(At lisl) (4sstise i) _sadil)
(K.\JL..G.A
0.947571 0.547134 0.5399099 W,
0.007136 0.053782 0.0587055 w,
0.005617 0.036418 0.0248467 W,
0.942812 1.220132 1.248434 o, = 0511479
= | ® | 1500595 | & | 9 [1011.734 | & | & | 931.9328 B, =156.2808 X
=] " wv) d N
S | 2 | 0605169 | & | § 2207048 | B | £ | 1.978265 a,, = 0.77344 g
— Ay N (]
S| T | 1793596 | & | T [ 1043658 | & | T | 7052.628 B, =559.484 L
13.86289 5.541217 8.891712 a,, = 052639
42549.09 43437.17 42375 /., = 656.8403
2.037234 1.703863 1.703863 a,, = 062661
1272.758 597.8005 538.3963 ., =1683.936
3.\)9.« (2500 ) due e aamc d.u\} @J}t L) L:\l; ﬁéﬁ.ﬂ s Sladl) C._wLu (6) dﬁ;
BIC | LL | i) cipssd) | BIC | LL i BIC | LL i A ail) cilalaaly L) sa Ll
(Atasa (e clish) (4astiza cf3e) _paddl)
0.60488 0.41769 0.73356 W,
5 g | 070009 5 g | 073807 2 g 0.707042 a, =07273%
0 Q| 418264 | 2 | I | 3736375 | ¢ | T 391.3087 £, = 4091349 E
2 * 2 | 9 | =
- T | 052446 | & | T | 0.538066 | = | T 0.530888 a,, =0.60222
1109.089 1061.087 939.5847 B =1335.6705
0.963689 0.94019 0.92415 w,
o o | 111867 + | = 1.08331 o | = 1.14575 a, =072138 pa
S E 1157.048 | @ § 1109.504 | IN 550.014 B, =409.1349 %
wv =) o o [=2) o0
: Q < Q < n L
o | 291056 | ¥ Y| 0.834924 | < | 7 1.15285 a,, = 060222 o —
—
10950.53 7889.52 5536.83 B, =1335.6705 =S
W, =04,w, =035, =025 W, =W, =w, =0.333 w=06w=-03w =01 [N | O
0.29773 0.415011 0.349702 W, ' CTJ
0.54011 0.513857 0.457871 W, ;
. w | 0446419 | | o | 0421895 | | 0.493093 a, = 05426926
g S | 1201621 | = N | 0357.3099 | O | 2 27.97724 f,=8628743
s | 4 G |8 g |8 =
= = | 0563188 | = | 2 | 0563487 | % | 2 0.734631 a,, =0.7855334 L
- — - |- -l T =
' 438.5974 '] 360.04999 ' 448.06445 ., = 609.64774
0.349781 0.3154255 0.3848103 a,, = 05316595
470.8009 43.60143 310.32132 /., =1001.696
0.436322 0.447978 0.602934 W,
@ S| 0024578 | & | 3 | 0.026043 | & | 8 0.063404 W, X
2 |z [ 1asses | @ | F | 1220685 | £ | § | 1181035 ., = 05426926 =
= v— — 0
S | 1796534 | § | | 192093 | & | T 511.4924 f, =86.28743 L
0.561619 0.5818297 0.755605 a,, =0.7855334
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BIC | LL | cuy) cipss | BIC | LL cjpal | BIC | LL il Aedl) Cilaleal) Lol | k| hatal
(At (Lsbeia i) (4sstise i) _eaadl)
4927.602 5489.268 2959.459 B, =609.64774
1.703863 1.703863 1.703863 a,, = 05316595
1450.49 1529.321 319.4476 ., =1001.696
w,=0.2,w, =0.3,w, =0.3,w,=0.2 W =W, =w, =W, =0.25 w =0.1w,=05w,=03w,=01 _
0.352297 0.214219 0.23866 w,
0.339647 0.569459 0.274197 W,
0.2563501 0.136544 0.34328 W,
0.4493912 0.483448 0.822484 a, =0511479
< § 114.19554 g § 22.75509 2 3 202.303 p., =156.2808
§ g | 07516037 2 g | 0773137 § 8 0.890822 a, =077344 E
° = | 43428058 | & | = | 486.0808 | & | = 1000.504 ., = 559.484
0.7601273 1.124921 0.481915 a,, = 052639
2114.9923 4010.5766 500.4805 /., = 656.8403
0.3768194 0.4337833 0.380324 a,, =0.62661
976.247 145.9927 506.3257 ., =1683.936 4
0.4316452 0.432652 0.400338 w,
0.0273378 0.034132 0.019233 W,
0.0170776 0.022812 0.013866 W,
1.234054 1.231689 1.260678 a, = 0511479
= N | 1672359 | o . 1570539 | o | g 1702.252 B, =156.2808 x
g £ | 2.044558 g B | 171645 § g 1.766723 a,, =0.77344 %
< i 127055 | 9 | © | 1268079 | § | & 13900.52 B, =559.484 g
6.433462 4.879662 7.881071 a,, = 052639
129222.4 123588.5 127955.2 B, = 656.8403
1.703863 1.703863 1.703863 a,, = 062661
984.4584 920.3967 984.4584 ., =1683.936
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