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Abstract

With the rapid development of China’s insurance industry, commercial insurance plays an increa-
singly important role in China’s national economy and residents’ lives, and the research on com-
mercial insurance is becoming more and more important. In this paper, Lasso regression and fixed
effects model are used to investigate the influencing factors of commercial insurance. It is found
that price index, per capita disposable income, per capita consumption expenditure, total import
and export volume and aging level have no significant impact on commercial insurance, while the
level of youth at 10% has a certain negative effect on commercial insurance, and the level of EDU
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development at 5% has a certain positive effect on commercial insurance. The economic devel-
opment level, labor force level and medical and MED level of 1% have a certain positive effect on
commercial insurance. Finally, some feasible suggestions on the development of commercial in-
surance are put forward.

Keywords

Commercial Insurance, Lasso Regression, Fixed Effect Model, Factors Affecting

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

AR, WEREMATIZECE, dagirid . Hb, RNV VB ERR I 10 5250
Zy RIESSGWM, BUFXH RV B H#e®, 2007 ZM kT riiatr. Bl &
K DR T 37 RS JE R I L kR SR AT A, Oy BREE — R IRER T, A Bk L M OR
Briidm KB . B ORI A AN T A S, BRI Z (1 RO 4697 HH /KT, PR 28 i ] ORI Je (1 TR 2t
DA N IE M EE,

2. XHEkERiId

R ORI # LA s T2 PR K B R R, HS E KSR R — BRI A A — N E
B R, (EMESL, Skipper (1999) W\ A& 1Y K2 B K 75 3K i F 2 K1 2K [1]: Meglena (2000)\ 4 % WL
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Table 1. Selected indicators and their meanings
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=3 BEyr PR MED NPT A S
HE TERS A3 EDU T NP ALRHEREER
Witk WAHA TG4 URB ¢ YNMECYSYNRIii1AR ]

ARSI A E 31 A& (T BIEIX) 2005~2018 4F i THAR B PE #EAT 28R 4T, HoRIE & EPS *F- & Al
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4.2. Lasso p&4

AU EELR) 13 NEARA] Lasso [FIHBEATIE4E, 4550 WE 2 Fin. 24 A4 RN, Lasso 14
TER 07 SR R 2 [ F hrde AR, L. 24 4 >599.2123 K, W TES A, BTSRRI R
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Table 2. Lasso regression variables
2. WEREEATE

Knot Lambda S L1-Norm EBIC R-sq Entered/removed
1 599.2123 2 0.13424 —373.807 0.163 Added DPI
2 342.8913 3 0.73966 —844.848 0.7001 Added MED
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3 236.3417 4 1.06039 -1133.24 0.8408 Added GDP
4 112.2815 6 1.43397 —1572.44 0.9397 Added PCEEDU
5 53.34279 5 1.68765 —1805.55 0.963 Removed GDP
6 48.60396 6 1.77064 -1815.46 0.9642 Added OLD
7 44.28612 7 1.98747 —1826.09 0.9655 Added GDP
8 30.5247 8 2.75615 —1868.06 0.9689 Added EMPL
9 15.91561 9 3.96715 —1907.71 0.9718 Added TIAE
10 10.97001 10 4.48436 -1919.54 0.9729 Added CPI
11 2.47595 11 6.4533 —1941.78 0.9745 Added CHD
12 0.81076 12 6.92413 —1937.16 0.9746 Added POP
13 0.55883 13 7.02466 -1931.3 0.9746 Added URB
14 0.31978 14 7.18528 —1925.53 0.9746 Added INF

174 Lasso [ElVASRAFLAEIBRAZIE, DU 7 AN FEFEAR A R BRI RE . 29 A =00, A7
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Figure 1. Lasso regression path
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53 52116433 0.01651613 0.00121646
54 4.7486553 0.01648028 0.00121959
55 4.3267978 0.01645114 0.00122289
56 3.942417 0.01643112 0.00122859
57 3.5921836 0.01641608 0.00123396
58 3.2730639 0.01640492 0.00123901
59 2.9822939 0.01639657 0.00124371
60 2.7173551 0.01639037 0.00124814
61 2.4759528 0.01638595 0.00125233
62 2.255996 0.0163829 0.00125624
63 2.0555795 0.01638093 0.00125989 *
64 1.8729675 0.01638305 0.00126336
65 1.7065782 0.01638886 0.00126668
66 1.5549705 0.01639616 0.00126926
67 1.4168312 0.01640628 0.00127025
68 1.2909638 0.01641602 0.00127113
69 1.1762782 0.0164265 0.00127209
70 1.0717809 0.01643845 0.00127369
71 0.9765668 0.01645197 0.00127515
72 0.8898113 0.01646534 0.00127669
73 0.81076291 0.01647942 0.0012784

Figure 2. 10 fold cross verification results (part)
B 2. 10 $r 2 X IELE R (BBST)

Table 3. Regression of Lasso dimension reduction
= 3. R4 RREYT

Selected Lasso Post-est OLS
EMPL 0.2953526 0.3115293

CHD —0.0324545 —0.0972736
OoLD 3.0978678 3.2569414
GDP 0.0675413 0.0644618
CPI 1.3127682 1.5309542
DPI 0.7435855 0.7334780
PCE 0.0134543 0.0112672
TIAE —0.0836843 —0.0932533
MED 0.7227370 0.7433331
EDU 0.2989148 0.3028934

4.3. ERGEE

ASCAE R Hausman 656 75 [ 1€ RS R MIBEHLAOS ABR ride 6, 40k 4 Pio, chi2 {60y 124.22, P
{679 0, Fir LART DA 445 FH B AL ASE R 11 B A 4t

4.4, GRS

[ 5 RO AL S HAG T4 R4 5 TR, BT R? 9 0.975, T LUBTRL G4 UK R AT
Pt EO D ORB A AR ZE MR AR, AN]SR N BT B S Lk B B A
EWACTE XS R M ARG AN B2 A IE AR o
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Table 4. Hausman test
=4 EHERE

FE RE Difference sqrt(diag(V_b-V_B)
Variable
(0)] (B) (b-B) S.E.
EMPL 0.32705 0.3100553 0.0169947 0.0072827
CHD -0.082663 —0.4710282 0.3883652 0.0905461
OLD 3.203845 2.936344 0.2675006 0.1965339
GDP 0.0669863 0.0553316 0.0116547
CPI 1.994288 1.450754 0.5435336
DPI 0.7197498 0.6624854 0.0572645 0.0081205
PCE 0.0416554 0.1127406 —0.0710852
TIAE —0.0936961 -0.0512486 —0.0424474 0.0109342
MED 0.7560655 0.6885826 0.067483 0.0144555
EDU 0.2980343 0.2184758 0.0795585 0.0254603
chi2 (13) 124.22
Prob > chi2 0.0000

D JUACRREAE 10% /KPR, REN-0.5339, BLMIXELIRIAE — € fmiEH. Hif, 2
JUIR R AR TRAT ] — B ORVEI ), B FKIERS IR RS B O T — NS, M H AR 7 R 2
FRA B s, HLE T B R 22 4 1) U NS T A NS AR UFAE X B — 2%, BT DLBE 22 O SR 1 4%
NBIZ TR, TSR RIS ) 75 SR IS A B, BT DA LA FE X Rl RISt = A 1 S0
Wi o FEAS 2 A HE 5K 3, RECH 01243, WA H —ERIERER . BERE K
P, A E KRR R Vi, BRI AT DA KR A L, T P Lk DR RS TE 4 7T DA B AR AT AN 8E X
B, DAL CR AT B, Xl e b P 6 ) I 75 SRl sy, TS 7o Ml GRS 37 22 1 I [ 2

B A= BB R N BRI ST A NEAE 1% 0K BB 35 o [ A AR P BB I R ECH 0.2347, X1
AR AT —E IR FPE o R AR BRI T 2 I Z S —, AL RE Bt Al 37 1) &
J&, [FFEth 2 2GR AR, BT CAE N A SE R PE e, R Sl i b DR IG A  fie  BE TR 7 b
RIS AEIE M . mk NBU R %0 0.2358, X RMLIRIS A & — € ML/ . mtilk AN 808 2 Jik
HEHELZHINARES LMK ORRE, R AR 57 B A A2 i e 2 R — @ AR, P AR NS 5
Xt ORES A AR T IR s . BT RAEANBCRECY 0.5978, XL R ATE IR EfEM . R
W SKRL PR IS:, AARK #8021 H R S AMEER K, BT DA AP, W 2
FAAEAE B 5 32 2005 F AR R BURGUN 7T DUAS B 557 BRIk PR 3 mT DA R AR L 2R 41 11
DS, 3 T e i b DR RSE PR A J

X EE I 8 RONAS T ) Lasso (OLS) At t45 SR AT AR I, Wi e BOMIE H 11 57 5 S A0 e b ORI (¥ 5
WELLEAt T H 7 TEL A S P FE4U(E Lasso (OLS) it oIk, T (L [l 5 RS oy o fE 22 TEAE 2,
P Fe B T AR SR DRI R RN, X R Rk PR — s AR RS, P DL 2 2%
JSEAE A FITAR I 1) A7 1) R SE AT SebR s 2 5 5 SBRAE Lasso (OLS) vk iy i, i 7E [f & R R A 2
ONIE: BEHY ISR 50 SV I — A s DX 7K, BE HY 1157 55 S A8 s ) 48 1 HL 285 O Jre tUAHDRT S bR
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Table 5. Parameter estimation of fixed effect model

% 5. R SR

VARIABLES Premium VARIABLES Premium
EMPL 0.2358*** DPI 0.2258
(3.03) (1.16)
CHD -0.5339* PCE 0.0801
(-1.93) (0.60)
OLD 0.4868 TIAE 0.0075
(1.09) (0.37)
GDP 0.2347*** MED 0.5978***
(3.22) (8.67)
CPI —0.0921 EDU 0.1243**
(-0.12) (2.00)
Constant 0.7452
(0.18)
Observations 465
R-squared 0.984
Numberof province 31

***p < 0.01, **P < 0.05, *P <0.1.
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