6 Appendix

6.2 Z-test for EAclr3 models

Timeline Response Distribution Covariate Estimate Std. Error z value Pr(>]z])
v intercept -2.511 0.265 -9.477 < 0.01
NB EngineCapacity -0.353 0.15 -2.36 0.018
BMS 0.47 0.014 33.78 < 0.01
EAclr3 o 0.384
v intercept -2.82 0.148  -19.08 < 0.01
PO EngineCapacity -0.109 0.073 -1.51 0.132
Start of BMS 0.436 0.008 50.48 < 0.01
the week 1 intercept -7.831 0.148 -53.014 < 0.01
EQNB EngineCapacity 0.122 0.069 1.773 0.038
v 0.233 0.058 3.987 < 0.01
NumH K 1.508
1 intercept -7.793 0.102 -76.574 < 0.01
QP EngineCapacity 0.152 0.048 3.179 < 0.01
v 0.242 0.036 6.779 < 0.01
1 intercept -7.723 0.143 -54.010 < 0.01
EQNB EngineCapacity 0.090 0.069 1.314 0.094
EAclr3 0.036 0.033 1.088 0.138
End of NumH K 1.547
the week 1 intercept -7.678 0.100 -76.690 < 0.01
QP EngineCapacity 0.120 0.048 2.496 0.013
EAclr3 0.034 0.024 1.399 0.162

Table 9: Z-tests for EAclr3 count models and claim count models using EAclr3 predictions and observations

as covariates

6.3 Cross-validation for EAclr3 models
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6.4 Total claim count simulation
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Figure 9: Total claim counts distribution of the extended test dataset. EAclr3 Negative Binomial model with
traditional factors (left) and without traditional factors (right)
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Figure 10: Total claim counts distribution of the extended test dataset. EAclr3 Poisson model with traditional
factors (left) and without traditional factors (right)



6.5 Detailed pricing scheme using EAclr3 models

Driver Week (]) EAclr3 &;7]‘_1 Vi j 6 . ,U,l(;) 6 . ‘u(+) 6 . Ai,j—l ]Di,j P(b)
0

1 0 0 0.02 1.95 1.9(JJ 1.95 1.9]0
2 1 -1 0.01 1.95 1.97 -0.05 1.90 1.90
3 0 743  0.65 2.26 1.90 0.02 229 1.90
Profile 1 4 0 6.43 041 2.14 1.90 -0.36 1.78 1.90
5 2 543 0.25 2.06 2.05 -0.23 1.83 1.90
6 0 9 1.36 2.67 1.90 -0.02 2.65 1.90
7 1 8 0.85 2.37 1.97 -0.76 1.61 1.90
8 0 9 1.36 2.67 1.90 -0.40 2.27 1.90
1 0 0 0.02 1.95 1.90 0 1.95 1.90
2 0 -1 0.01 1.95 1.90 -0.05 1.90 1.90
3 0 -2 0.01 1.95 1.90 -0.04 1.90 1.90
Profile 2 4 0 -3 0 1.95 1.90 -0.04 1.90 1.90
) 0 -3 0 1.95 1.90 -0.04 1.90 1.90
6 0 -3 0 1.95 1.90 -0.04 1.90 1.90
7 0 -3 0 1.95 1.90 -0.04 1.90 1.90
8 0 -3 0 1.95 1.90 -0.04 1.90 1.90

Table 12: Pricing scheme with a EAclr3 bonus-malus model for profiles 1 and 2

6.6 Gini index

Alternative EBrak3 Benchmark

Baseline NB NB' PO PO' | NB3 NBf PO pof | Max
NB 0.12 -0.11 0.11 0.08 0.09 -0.07 0.09 | 0.12
EBrak3 NBft -0.09 -0.08 -0.03 | -0.07 0.02 -0.07 -0.02 | 0.02
PO 0.12 0.12 0.12 0.09 0.10 0.09 o0.11 0.12
POt -0.08 0.03 -0.09 -0.07 0.03 -0.07 -0.00 | 0.03
NBT -0.05 0.12 -0.05 0.12 0.13 -0.13 0.14 | 0.14
NB -0.04 0.01 -0.04 0.16 | -0.11 -0.11  -0.08 | 0.16
Benchmark PO 011 0.2 -0.05 0.13 | 0.14 0.14 0.14 | 0.14
POf -0.04 0.05 -0.04 0.10 | -0.12 0.08 -0.11 0.10
1 denotes distributions without traditional rating factors (X;).
Table 13: Gini indices for EBrak3 bonus-malus models and benchmark models

Alternative EAclr3 Benchmark Max

Baseline NB NBf PO POf | NB3 NBY PO POf
NB 0.11 -0.10 0.10 | 0.06 0.08 -0.08 0.09 | 0.11
EAclr3 NBft -0.09 -0.08 -0.11 | -0.08 0.00 -0.08 -0.03 | 0.00
PO 0.12 0.12 0.13 | 0.08 0.10 0.06 0.10 | 0.13
POt -0.07 0.12 -0.09 -0.09 0.07 -0.08 0.01 | 0.12
NBT -0.03 0.12 -0.05 0.13 0.13 -0.13 0.14 | 0.14
NB -0.04 0.02 -0.05 -0.06 | -0.11 -0.11  -0.08 | 0.02
Benchmark PO 011 0.3 -0.04 0.13 | 0.14 0.14 0.14 | 0.14
POf -0.04 0.05 -0.05 -0.07|-0.12 0.08 -0.11 0.08

1 denotes distributions without traditional rating factors (X;).

Table 14: Gini indices for EAclr3 bonus-malus models and benchmark models



S[OPOW YIRWOUS( Pue (EIDYH pPue gYeIgH) S[EPOW SN[RUW-SNUO] I0] SedIPUl [UIX) :GT 9[(R],

"(*Y) s10900] SurjRI [RUOIIIPLI) INOY

1M SUOINLIISIP Soj0uep |

010 IT°0- 800 &l'0- | L00- G00- <00 F00-] 010 F00- SO0 F0°0- ,0d

PT0 | $1°0 PO PO | €10 ¥0'0- €10 110 | €10 €00~ ¢I'0 110 0d

9T'0 | 800~ TTO- IT°0- | 90°0- S0°0- 200 F00- | 910 00~ 100 FO0- LIN FHPTHUod
PI0 | ¥T0  €1°0- €10 £1°0 G0°0- 21’0 €0°0- | 210 S00- 2’0 €00 €N

FT0 | 100 800~ 200 600" 60°0- &L'0 L00- | ¥L'0  900- 600 90°0- ,0d

€10 | 010 900 010 8070 | €10 gr0 2r0 | 010 600 010 800 od S
Z1'0 | €0°0- 80°0- 000 S0°0- | TT°0- 80°0- 60°0- | G0 90°0- 200 9070 LN

110 | 600 800 800 90°0 | 0T0 010~ 110 010 6070~ 600 00" 4N

900 | 000~ 200~ €00 2000~ | €10~ 00~ 900 S00- 600~ €00 8070 L0d

€ro | 11°0 600 010 600 | ¢I'0 g0 gL0 €10 | 20 ARIEAR) od -
200 | 200~ 200~ 00 L0°0- | 90°0- FO0- 000 S0°0- | €0°0- 800~ 60°0- LN

g1'0 | 600 2070~ 6000 8000 | IT'0 €00~ IT0_ 010 | 110 TI1'0- 2l'0 aN

copg | 104 Od AN ON [ 10d  Od N €AN | 10d  Od AN N oureseg

MH&EQUQ@m m..:o<m mxdhmm @>wp®ghwu~<




	Appendix
	...
	Z-test for EAclr3 models
	Cross-validation for EAclr3 models
	Total claim count simulation
	Detailed pricing scheme using EAclr3 models
	Gini index


