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Abstract

This paper intends to predict the floating premium of car insurance in an insurance company, use
the renewal rate to measure the floating demand of premium, collect the data of relevant depart-
ments, and establish the grade comparison model of influence index by analyzing the influence of
each factor on the renewal rate. Then the grey correlation degree is used to predict the influence
of vehicles with different use properties on the renewal rate, and the use property coefficient is
calculated. According to the model of “premium floating coefficient = claim coefficient A x use
property coefficient B”, a more reasonable premium floating scheme is put forward. Finally, the
decision tree is established, combined with the statistical data, the vehicles with different usage
properties are weighted, and the three factors that evaluate the quality of the company are as-
signed weights, and the cumulative model of the decision tree is obtained. The results show that
the scheme evaluation is effective.
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Figure 1. The effect of different factors on renewal rate in seven months
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Table 1. Grade comparison model of influence evaluation index
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Table 2. Table of factors influence evaluation index and grade

2. ENEREMITHEERSEMOF R R

VC VG VC’ VG' VN VS
PRAG RS 0.010313622 0.016174167 0.000124356 0.000801448 0.013664124 0.223500188
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Table 3. Renewal rate of family car
# 3 REBREERE

H 9 10 11 12 1 2 3

SRS 25.81% 26.53% 26.48% 27.05% 35.68% 36.81% 36.37%

RIS, AT% GM(L DRI 2% a=-0.0802, 1 =0.2244, ENHA 75 R[7] [8]:
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Table 4. Table of grey relational degree of using properties and renewal rate
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AR IR ZE 0.0027 0.0014 0.0045 0.0149 0.1141 0.0056 0.0032
IR 0.0620 0.0344 0.0516 0.1835 0.2423 0.1229 0.0511
s % il 0.9789 0.9876 0.9672 0.9623 0.9059 0.9815 0.9585
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Table 5. Statistics table of commercial and compulsory insurance

5. RPRRBERMZER IR ARFERE LI R

s P wnomme wesse ombae ses SR
TR ZE 6 ZE 8 1877 519 69 745 2 49 153
F 4% 56.14 15.52 2.06 22.29 0.06 1.47 458
AT 5 R A 2884 296 166 908 1 79 147
H 4 E/% 58.09 5.96 3.34 18.29 0.02 159 2.96
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Table 6. The data of commercial insurance

* 6. MERBIEGITER

FEEH A AbARE A WAL, MR BT B, FlEE
PR HAL 1877 519 69 745 153
VB A 3K A BT 470.75 75.61 0.26 249.76 18.07
HH % ZE A () 916 84 27 266 39
H B 240 AR 35559.17 7055.62 405.00 11771.48 1440.69
RN IR 2R B A(T) 975.35 190.08 19.79 735.38 42.79
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A 0.49 0.17 0.39 0.36 0.25
B 1.32% 1.07% 0.06% 2.12% 1.25%
C 48.26% 39.78% 1.30% 33.94% 42.24%
Table 7. The data of compulsory insurance
F 7. XREBIRGITR
FhEHEH%E Al AR E L 4 WAL, R e B FlkHFk
AR ZEATAL 2884 296 166 908 147
A AT 110.26 452 25.65 174.62 13.73
HH 166 2R AP A () 538 49 71 244 21
H B 2R 4 S DR AL () 6563.60 597.80 866.20 2976.80 256.20
BN TR B () 291.03 23.74 29.52 246.31 1457
A 0.81 0.83 0.57 0.73 0.85
B 1.68% 0.76% 2.96% 5.87% 5.36%
C 37.89% 19.05% 86.88% 70.90% 94.23%
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Table 8. The programme of commercial and compulsory insurance
8. MERMIGRNST REITER

fEFPER /% B FREAMAZE  SVAEEAE  HHE. BRE Bl LB, H0ll H Ak
FrE— 0.51 0.83 0.61 0.64 075
T ZE % HE 0.99 0.99 0.99 0.987 0.99
FR= 0.52 0.60 0.99 0.66 0.58
o5 VE o 0.75 0.95 0.57 0.68 0.85
TR 0.98 0.99 0.97 0.94 0.95
TE= 0.62 0.81 0.13 0.29 0.06
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Table 9. The final programme of floating premium
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—REF 0.891 0.891 0.891 0.8883 0.891
YRR 0.99 0.99 0.99 0.987 0.99
7R ZE 5 =R 1.188 1.188 1.188 1.1844 1.188
Mgz 1.584 1.584 1.584 1.5792 1.584
Hg 2.475 2.475 2.475 2.4675 2.475
—REF 0.882 0.891 0.873 0.846 0.855
i 5 ZHES 0.98 0.99 0.97 0.94 0.95
=B 1.078 1.089 1.067 1.034 1.045
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Figure 2. The analysis chart of decision tree
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FERHEWARE 25.81% 26.53% 26.48% 27.05% 35.68% 36.81% 36.37%
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MR, WHE RS X O F 7 AN WEAE, B 2010 4E 9 JZE 2011 43 H, M 15 7483%, W
X(O) :{X(O) (1), X(O)(Z),“', X(O)(7)}
= {25.81%, 26.53%, 26.48%,27.05%,35.68%,36.81%,36.37%}

2) i X {E 1-AGO
D Jy X (it BonAE s Hds 5 41 X ©

x® :{X(l)(l),X(l)(z),"‘:x(l)(7)}
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Z9 (k)=05xY (k)+0.5x" (k-1), k=0,1,2,---,7

z® :{z“) (1),29(2),z%(3),z% (4),2" (5),2(6),2(7)}
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0.2648
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= X X
0.6473 0.8972 1 1 1 1 1 1 0.3568
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[0.2653]
0.2648
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dX ~0.0802, XV =0.2244
dt
GM(L DK 5 Iy FR I 0 37/
X (k+1 :(x“” 1 —ﬁjea“+ﬁ
(k1) = O (1) -2 Je-s 4 2
=3.0561¢" —2.798
5) R X @ FELIE
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RO (k +1) = &9 (k +1) - 29 (K)

X© {;((0) (1) @ (2) {0 (3) KO (4) %@ (5) 2O (6) %@ (7)}
= {0.2581, 0.2552,0.2765,0.2995,0.3245,0.3516, 0.3810}

6) RZE KL

Table Al. Table of residual test
Mizk AL RERINFE

SEBRERE (e € R
F5
X (K) 20 (k) £(K) =X (k) - 3 (k)
2 0.2653 0.2552 0.0101
3 0.2648 0.2765 -0.0117
4 0.2705 0.2995 -0.0290
5 0.3568 0.3245 0.0323
6 0.3681 0.3516 0.0165
7 0.3637 0.3810 -0.0173
Bk 72 - 75
_8(2)_
£(3)
c(4
s=¢g'e= [8(2) £(3) «(4) £(5) «(6) 8(7):|* 25;
£
¢(6)
1£(7),
[ 0.0101 |
-0.117
-0.0290
= [0.0101 -0.0117 -0.0290 0.0323 0.0165 —0.0173] X =0.0027
0.0323
0.0165
| 0.0173]
SEEIAR AR 2
6
A= %ZAk = %(3.82% +4.40%+10.73%+9.04% + 4.47% + 4.75%) =6.20%
k=1

T X 5 X BR K
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IS|=

5 (x(0)-X()+H{x(7)-x(0)

=‘(0.2653—0.2581)+(0.2648—O.2581)+(0.2705—O.2581)

+(0.3568-0.2581) +(0.3681—0.2581) +%>< (0.3637 - 0.2581)‘
=0.6574
N 6
1S|=[> (R (k) - >‘<(1))+%(>‘<(7)- 2(1))‘ —0.7084
k=2
- R R 1 R .
[S-s|- k2[(x(k)_x(l))_(x(k)_x(1))]+5[(x(7)_x(l))_(x(7)_x(1))]‘:o.oslo
1+|S]+[S
. |J H 1406574407084 oo oo
1+|3|+‘3‘+‘5 _ s‘ 1+0.6574+0.7084 +0.0510
Table A2. Referenced table of the precision test ranks
MR A2 BEREERSER
. ﬁ\\\\*jﬂ'“f’“\* Hixr i e 4 U R
— 2 0.01 0.90 0.35 0.95
% 0.05 0.80 0.50 0.80
=% 0.10 0.70 0.65 0.70
U 0.20 0.60 0.80 0.60
Table A3. Table of company evaluation
M A3. ARNEME
e 7% Y — i e e
[ 0-27 28~54 55~81 82~108 109 DA I

DOI: 10.12677/aam.2021.107268 2591 I3RS


https://doi.org/10.12677/aam.2021.107268

	基于灰色预测–决策树模型下车险保费浮动的研究
	摘  要
	关键词
	Study on the Floating Premium of Car Insurance Based on Grey Prediction Method and Decision Tree
	Abstract
	Keywords
	1. 引言
	2. 建立等级比较模型
	3. 续保率的灰色预测模型
	4. 保费浮动方案
	5. 建立决策树
	6. 结束语
	基金项目
	参考文献
	附  录

