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Abstract

Probability statistical distributions such as normal distribution, ¢-distribution and double expo-
nential distribution have been widely used in various fields of society. However, due to the com-
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plexity of actual data, the data fitting of the above distribution can not well represent the charac-
teristics of the data, so the skewed distribution has gradually attracted people’s attention. In order
to further expand the application scope of the skewed distribution, R software is used to apply the
skewed distribution to the economic loss data caused by typhoon disasters, and the comparison
analysis is made with the commonly used distribution, the advantages and disadvantages of the
distribution are evaluated by the Bayesian Information Criterion. Through the study, it is found
that the skew-t distribution has a better fitting effect on the economic loss data caused by typhoon
disasters, which can better reflect the characteristics of the data, which has certain significance for
both the study of typhoon disasters and the study of skew-t distribution.
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BEAETHREN BRI AR, HH ISR I B o A e fit 7 s 2R 7 0. R 22— B BN
AEER . VHERE B AT RG], HeT AR A AR A E FE R EOR R T A, AT
FRAGHLBN AT HE 70 #r

PRI A A ¢ oA AR R ECF T A G T B R il B A2 IS Y R,
IEA A AT DL R B B m A RRAE (2] (3], Ml ¢ 0 A AR ¢ - BB R R BT St 3 Ai[4], G RE
FMi ¢ 4R[S AR, MMAS A AR BRI, R KRS L FE 6] IRES I pEAh (7], &
JHP RS U E (8] TRIINK &2 8 (9155, (H 2 A 73 A1 7E & KUK T 47 R AR 0L & 20 A 7 T a8 2 =

BRI, AR T R gfe, 70 HrimaS 2 Ant & KUK FiE U 2 5F i R BRI G ORI S %
WA, IR AT BURAG NS 73 A0 5, RS 73400 6 REHE AT L6 1 2 5 1 2 A .
KGR T IEAS AR ¢ 5340 PR LA B W &S 7 AT EAT B 78, SR DL 00 S (bayes in-
formation criterion, BIC) AT L & %R . B R A=A BRI, B 505 B8, R
SR TE AR R EE R 0 00 A 23 A B4 B RUCRBEAT I8 204, 40T L BIC B0 400 & 28U R 1EAT 58 HE
(58T, MM SR IEEAR IS R T AT M, FEBEIEAE b, PRI ASER T & R I 28 5 40 2 B0 I 406 2L
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2. IRBEHOUSERDH

H i I A A A ¢ 70 AT REAE LS 0 AT A ¢ S AT Rt B AR FETIOR, R FIFEAS N = 200, 31K
N0 52N 1 WIS A N0 B, AR IESEARE N A h N 5 Rl i 58 s, wHo
P13 O ¢ 2 AT BRI G RHOR, 5 IR0 AT ¢ 0 A k& RORHEAT X L.

TR S, A IRPE SRR | PR, ARIEFATESE TR, R OCAUSR Al 45 21 1
&AWL AT ¢ A R ¢ oA AT HELE T 25 ) 077 30 0dE 35 S DA B A8 23 A T 0 % 5 PR A
ek, AFIAARABORAE T E I 2 Fros.
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Table 1. Descriptive statistics of sample data generated

® 1. ERTERENREM ST R

i TEZS 73 A 4k RI7 A

ARk 0.118 4.979
P dE R 7 1.049 3.398
SRVA 0.110 4317
R/ME -3.364 0.516
TN 2.971 19.266
i 2 / 1.570
e / 3.000

Table 2. Parameter estimation results of sample data generated under four kinds
of distribution

=2 ERTERETEMSHHSRETER

AR RITAERE

GRS A i it
HMH 0.117 4.979

IR prifEE 1.046 3.390
i i 0.000 0.000

P 0.118 5.001

i 1E 25 73 A bk 1.045 3.505
i £ 0.971 7.465

P 0.120 4.877

i ¢ 7341 prifEE 1.046 3.505
i i 0.983 5.697

AL 0.121 4234

t A by 1.046 4.031
i 5 0.000 0.000

P A A7 5Kt SR A S A THE A BB A 2 P 1 T 2 P b R B 2 T DLEDUE B
o EEO IR B, DU AR A AR AL IR it T8 B2 bR Bl LRI AHRAL, B0 R 75 05 BB, ¢ oA
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Figure 1. Density function curves of different distributions to normally distributed data
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Figure 2. Density function curves of chi-square data with different distributions
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T A A A B SRR DU o A Al L A 2 R S5t 2 ARADLER s TR SR S DL P75 J2 4 DU SR 237 14
WG R AT EHERR I AE W+ 2. 38 3 gyt 1 DURR A1 07 FUEGE 1 (9 BIC {R, RIS A& B3 R
FIBH A BORIIAE R RO REATHE 5 R AXH L, X B BIC R/ B LA 8RR, R R B4
VI PREy € T S

M x5 P R A 2 F) 3 AT RO, xR D A K A R DA R R XA, (R
T AR50 A A7 SRS DU Ao A Al 1B A 5 R 30 2 ALY, ERTIMESR S DL P 2745 S 4 DU SRS 2341 4
G RREAT EHERR I AE W0 2 3 3 gyt 1 DURR A £ 07 OB 1 10 BIC {R, (RIS £ )3 R
FUIMTLA ORI AE G R B R SRIEAT )52 45 R IOXTLE, 1X B BIC fE/ N UEA A& 8RR LF, R? (R BB
SNV PREg s € S i S

Table 3. BIC values and correlation coefficients R* of different models under sample data generated by simulation

=3 SN AERIETAEERY BIC EUKLEXRER R E

IER AT EE RV TE A€
At
BIC HK R R? BIC ISR RH R
EXAR —262.828 0.986 693.766 0.860
i 1E 2543 AH —205.066 0.978 434.094 0.959
i ¢ 555 -219.534 0.983 301.040 0.981
t 53 A -1.425 0.954 532.885 0.771

¥ BIC AT LUE Y, AR HA I LA 0 A BedE IR A BIC fE i/, DA T
oA, RS AR S ROR B AF o RO B AR RIT A B, i ¢ 22 AR BIC /D,
DI AR T oAb o A, ¢ 3 AR TR OS5 CR SR, S b O ¢ 20 A R E O 1 RO 0 A R B
[FIE, AR EL R OS5 AR5 BIC (A 45 R — 5L

i DA RIS, AT DO E BRI R R FTAT O BT R

3. BRIBEBIBIOUE D

e FH B R R I 5 A2 AT AR 48 I 1983 SR 31 2019 £F 36 42 18] &5 KU B 28 5 45 KR Bl VD it 7t
g, BlEkE T (PESGHEE) . BARSEEILE 4,

Table 4. Data of economic losses caused by typhoons in Guangdong Province
from 1983 to 2019

3% 4. 1983~2019 I FH B K&K EF LR

Ay Wtk T A Wtk T
1983 5.000 2002 8.080
1985 1.000 2003 12.000
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Continued

1986 3.200 2004 13.590
1987 4.100 2005 18.890
1988 6.760 2006 19.620
1989 22.600 2007 23.700
1990 2.500 2008 8.480
1991 1.630 2009 15.490
1992 10.000 2010 38.620
1993 3.000 2011 175.70
1994 11.130 2012 32910
1995 0.710 2013 2.090
1996 0.787 2014 7.529
1997 0.981 2015 12.106
1998 1.390 2016 6.062
1999 4.700 2017 0.600
2000 5.300 2018 8.250
2001 23.600 2019 28.580

WRIEE 4 B, &5 G T HEERMIRYEST TR . IR HATEG TR, AR ALIR A T 45 75 2 i
AT A ¢ A R Ak T ELRE T 22 1) 477 L 0die B S AB BA R A8 A Al THEL I 3 B R Bt 26, % 6 Rl T
fiw IEZS T A AN ¢ 73 A IR OANSRAG VB, 151 3 45t 17 Tt i 2 2 A M EC Ay 3 20 A1 A T 03 P52 bR B
i 240 B SLAE I 25

Table 5. Descriptive statistics of economic losses caused by typhoon

= 5. BRERNZFRABBOEE SRR

B RE UM T
FME 17.55
it 22 29.10
w/ME 0.284
RKE 175.7
i 2 3.941
e 2 18.098
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Table 6. Parameter estimation results of skew normal distribution and skew-¢
distribution
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Figure 3. Probability density curves of typhoon loss data with different distributions
3. TES X B RIRK IR 2 B R H Lk

3 % P R AU 2 R B T FORh A 5 6 XU R EE (LA BOR, IS A LA R i
A ¢ 53 A IEAS 53 A« A3 20 A3 FE IR 20 A DU o0 A5 6t 6 X5 B0 (10 6 {8 DA R 2 B AiE &% B 0 55
DRI T ) P DL P30 L I — 2B A R . 38 7 SR 0 A B RS 6 &5 B R B8 1) BIC AN OE &R
R K.

M BIC {H 7] 5E 0k fff 34 5 J LR 3 AT A A 6F 65 A0 R 250l R0 & 2R iR ¥ 4% 7w BIC fHEZS R, M ¢
IR & AR R HAE LA SRR, ARBCTBRi ¢ 236 LA BIC fE &/ NRBUR A, Rt 534
(1 BIC {8 B 22.26% 0% . [FIRF, M 2% R2 EILH —BU04E 5, B ¢ 2040 BB & XU Y,
RS TR AE/ TR R SRR OERE Ve
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Table 7. BIC values and R* values obtained by fitting the typhoon loss data
with five distribution fits

7. AMOAREN & XIRKEIRN BIC EUREX R R E

VK] BIC 18 X RHR?
W IEAS 53 A 308.0779 0.5034
I ¢ 53 A 184.8136 0.9657
ERSAR 312.6345 0.5621
IEZT i} 383.2735 0.9364
AT IR 53 AT 237.7294 0.9087
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