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Abstract

How to better fit catastrophe loss data is always an important problem. This paper applies the
skew-normal distribution and skew-t distribution to the actual catastrophe loss data, and selects
the economic loss caused by fire in Fuzhou in recent 8 years as the sample data. Besides, this pa-
per uses the maximum likelihood estimation method to estimate the parameters, and selects the
commonly used loss distribution for comparison. The results show that skew t distribution is most
suitable for fitting catastrophe loss data.
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Table 1. Economic loss caused by fire in Fuzhou

1 BN AREROEF LRI R

e IR e WURN gy WORN S g WX
2014.01 67.7065 2016.01 192.9 2018.01 45.2 2020.01 97.9
2014.02 30.6110 2016.02 231.7 2018.02 106.3 2020.02 73.1
2014.03 46.9200 2016.03 129.2 2018.03 114.6 2020.03 72.7
2014.04 46.1570 2016.04 136.9 2018.04 67.4 2020.04 134.7
2014.05 28.2150 2016.05 88.5 2018.05 89 2020.05 45.1
2014.06 13.2200 2016.06 116.3 2018.06 51.2 2020.06 170
2014.07 36.9911 2016.07 98.3 2018.07 53.2 2020.07 61.5
2014.08 30.9641 2016.08 128 2018.08 84.6 2020.08 192.9
2014.09 60.4400 2016.09 130.7 2018.09 29.7 2020.09 62.5
2014.10 87.0350 2016.10 81.7 2018.10 95.4 2020.10 159.4
2014.11 63.9380 2016.11 130.9 2018.11 34.5 2020.11 180
2014.12 48.1855 2016.12 387.2 2018.12 146.3 2020.12 105.7
2015.01 92.5292 2017.01 121.4 2019.01 75.3 2021.01 96.4
2015.02 169.7 2017.02 175.3 2019.02 66.6 2021.02 88.7
2015.03 73.87 2017.03 79.2 2019.03 150 2021.03 78.7
2015.04 37.64 2017.04 131.8 2019.04 152.1 2021.04 82.7
2015.05 362 2017.05 100.7 2019.05 80.9 2021.05 57.2
2015.06 375 2017.06 200.2 2019.06 40.5 2021.06 86.3
2015.07 44.3 2017.07 125.1 2019.07 115.7 2021.07 120.4
2015.08 37.25 2017.08 67.9 2019.08 159.6 2021.08 110.6
2015.09 134.7 2017.09 80.4 2019.09 137.8 2021.09 79.2
2015.10 112.5 2017.10 141.2 2019.10 99.8
2015.11 94.9 2017.11 122.7 2019.11 129.1
2015.12 38.97 2017.12 222.8 2019.12 136
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Table 2. Describes the statistics for the loss of data caused by fire
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Figure 1. The histogram of the lost data caused by fire
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Table 3. Model parameter estimation results
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Figure 2. The fitting density curve of each distribution to the loss data caused by fire
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Table 4. Fitting results of different distribution functions

® 4 TEIDHERBIUELER

PaiiT Mz R % R BIC f&
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i t 53770 0.9551 483.4938
o HIE RS S A 0.9004 557.7275
AT IR 53 AT 0.9502 493.1660

HIZE 4 0N, A t o3 AR R OG R B RO et 1, HA t 3 Ai 1 BIC Seit-&fe/h, Hukn] LA %5
AR B R A & RO R

PTG BAR I AT, AE LA Al hE £, U beta, RIS, FEECEE T 0 T BRI,
beta % ] LASERUX —1E55. 2R, EERIA T, IESMRIIFRIR S, A& R e RS0 2
REVEE. FL, £ Prdlse kA fEdEny, EE A LSS E A T RS A Ak,

B 7 A LS A AR t 2 Aish, ASOEE 1R A FEAT R Ao 24— D EE AR AR
MIEZS 73 AT, 0 HUE B AR B iR A BOE S 70 A1 o R IE 2570 At AT DA DR B8 AN AR B i AL B 17 0
BRI ATEN, ASOEME T BAT /R, BT /R A A& w] SEVE 2 A dm il i B S Rl o XS0 A
SHAMEVIM K. BHSH k=11, BREMNRE A, JHSH k=21, HE A A7)
Aii o S3 AT AT LU T 22 AR A o X T AN UL AR A, S R BIC R ARIEAT (5. R?
PRI AL, I H AR B VIR P AR PR AR R A S I . T AL, 3T Rk R M, 65k,
i B KR TR E A TR BRI S, IS SRR B A . SRJE X REE B It o
SRR IMME I LKL IR A BRI A, 45 BRI E X R B . TR R e R
JOWI FI B 5 SKPME A RS 20 o BRI AT DA 2SR 221 J7 AR P J5 A, JF R DATHS Y e 4 1

DOI: 10.12677/5a.2022.111001 7 Gt 5 8


https://doi.org/10.12677/sa.2022.111001

RS

FR, AR ERM R R?FR T B AR A T A A A 1 L, MR B AT A RE . AR
ZEREW], Mt AT A R, HIRRARIEAS AT BT R, e AN BUES A AR AR
WOASRL UL 5 ST, B FAR O SR80 R? A, SO BIC JRARUEATIPA  ZEBER L P2 hd {2 BIC,
BIEH 5 AIC fEbr— R . EERIXHE BIC TR E 0 TRA R BN EE, G0 8%,
1M AIC [FIAE T [ R AE —AMEE IR Lo BIC ARERIER S P& — 25 E . MR REER, BIC
BN, ACRIIBEEOR, BB ST . A (B B R o SRR B (e 6, A2 A e SR
WA ORISR o (R R AR B A R, X BIC LUBRAE A M o ARSORIF K A5 R B P4 (A
R BER ALK — KSR . BIC [HIEBUMH R SR A B e AR AL & . BIC HrE iRt T EZ 1R
RAEEZE . AR IR E I R TR SR BAE B, 2 T AN R IOR B A B R R S5 R . AEPE
IR IR AN G BRI, ARSI T K-S A5 p (BRI AIC 25 LA, (HiEFAEH R A1 BIC fHilk
171FA . BIC fabnITH5EAs RRW], Hod & HIRR RN t A, HUCRWIES A, BAT/R, a2 4
BRI XAEERE RPEFMARMIF . KUk, SERS, AL REY, X1 ka5 R i
B Mt AT O . %A B B A RO

4. B

ARSOIRAE RSV B R =, 4R T IR A A s L2 0 A A € 20 AR AU LR XU
B, RIS IR IR A A0 A R AR BOE S 73 AT P o I AR AU SR A v 114 7532
X SHGIATAG T, FIAR R R B R R BIC {E L TR IEAS 50T o M t 534 o SPBOEZS S04 1A 7R 53 A B
WEER . WA DL TSR G, 5SS BORIFAEAE, W t 704 ] LS
BT R 2 w EE A, SR EAFHIAREE R BRI, (i t 0 A0E & T A B BUR B (b B A
[ L 9 S 1 BAR R AL R A R, AT — N — B RS & B AR B ASRAT T TR s
HARG DR E -

gt

7 B K B 2R L2 3 4 i H (31971029) % Bl

SEEk

[1] #AHE, JREEm TN BT 000 | 158 O S5 MR 2 BE 40U R IR [J]. HbREHJT, 2016, 38(4): 1082-1094

[21 JFHEATAR, ZR4ER, WRORA. B e 5 R A B 1 R B R R R IR T R N S E[]. &5 5B EEMEAL, 2020
41(5): 3-13.

[3] Azzalini, A. (1985) A Class of Distributions Which Includes the Normal Ones. Scandinavian Journal of Statistics, 12,
171-178.

[4] McDonald, J.B. and Newey, W.K. (1988) Partially Adaptive Estimation of Regression Models via the Generalized t Dis-
tribution. Econometric Theory, 4, 428-457. https://doi.org/10.1017/S0266466600013384

[5] Theodossiou, P. (1998) Financial Data and the Skewed Generalized t Distribution. Management Science, 44, 1595-
1722. https://doi.org/10.1287/mnsc.44.12.1650

[6] Brown, N.D. (2001) Reliability Studies of the Skew Normal Distribution. Electronic Theses and Dissertations.
http://digitalcommons.library.umaine.edu/etd/408

[7] Bolance, C., Guillen, M., Pelican, E. and Vernic, R. (2008) Skewed Bivariate Models and Nonparametric Estimation for
the CTE Risk Measure. Insurance: Mathematics and Economics, 43, 386-393.
https://doi.org/10.1016/j.insmatheco0.2008.07.005

[8] De Leo, S. (2021) Impact of COVID-19 Testing Strategies and Lockdowns on Disease Management across Europe,
South America, and the United States: Analysis Using Skew-Normal Distributions. IMIRX Med, 2, €21269.
https://doi.org/10.2196/21269

DOI: 10.12677/5a.2022.111001 8 Gt 5 8


https://doi.org/10.12677/sa.2022.111001
https://doi.org/10.1017/S0266466600013384
https://doi.org/10.1287/mnsc.44.12.1650
http://digitalcommons.library.umaine.edu/etd/408
https://doi.org/10.1016/j.insmatheco.2008.07.005
https://doi.org/10.2196/21269

RS

[9] Arellano-Valle, R.B., del Pino, G. and San Martin, E. (2002) Definition and Probabilistic Properties of Skew-Distribu-
tions. Statistics & Probability Letters, 58, 111-121. https://doi.org/10.1016/S0167-7152(02)00088-3

[10]  rhHe N A [ R 2 AR TN RBURE. AR 7 K R S 4t T 44 [EB/OL.

http://www.fuzhou.gov.cn/smartSearch/main/search.xhtml?siteld=402849946077df37016077eea95e002f#page=2,
2021-10-12.

DOI: 10.12677/5a.2022.111001 9 Gt 5 8


https://doi.org/10.12677/sa.2022.111001
https://doi.org/10.1016/S0167-7152(02)00088-3
http://www.fuzhou.gov.cn/smartSearch/main/search.xhtml?siteId=402849946077df37016077eea95e002f#page=2

	偏正态与偏t分布对巨灾损失数据的拟合分析
	摘  要
	关键词
	The Fitting Analysis of Skew-Normal and Skew-t Distribution to the Catastrophe Loss Data
	Abstract
	Keywords
	1. 介绍
	1.1. 背景
	1.2. 偏正态分布
	1.3. 偏t分布
	1.4. 目的

	2. 实例数据分析
	3. 模型参数的估计与比较
	4. 总结
	致谢
	参考文献

