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Fig.1 Lognormal P-P figure for direct loss of earthquake disaster
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Table 2

Index system of economic loss

evaluation for earthquake disaster
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Table 7 Rating table for direct loss of earthquake disaster
Hi s, k=1 k=2 k=3 k=4 k=5 Iy R
LR ER) 0 0.080 5 0.5 0.296 6 0.4 3
e 2205t 0 0 0.134 4 0.25 0.865 6 5
B TH 0.51 0.455 1 0.1151 0.369 3 0.419 8 1
B T 0.031 8 0.5 0.416 5 0 0.4 2
(YIRS 0 0 0 0 1 5
Free T 0.075 1 0.295 5 0.424 9 0.204 5 0.5 5
ZHEATL 0 0. 168 4 0.437 4 0.331 6 0.562 6 5
WALl 0 0 0 0.139 1 5
H i re 0 0. 174 0.5 0. 326 0.4 3
A R 0.016 3 0.4455 0.483 8 0.054 5 0.5 3
H o re 0 0.109 9 0.5 0.390 1 0.4 3
il 1 0.039 9 0 0 0 1
e 0 0 0.228 8 0.25 0.771 3 5
BRI 0.297 9 0.5 0.202 1 0.378 0.5 2
v )i4=Fn 0.618 5 0.362 5 0.329 1 0.5 0.1709 1
A 0 0.0313 0. 494 0.468 8 0. 506 5
PR o 0 0.192'1 0.5 0.307 9 0.4 3
VO 24 I 0.0225 0.5 0.4775 0.369 3 0.5 2
TP 0 0 0.076 0. 346 0. 924 5
jiElnz R 0 0 0.2379 0.25 0.762 1 5
2 ¥ Fi 0 0.214 3 0.420 3 0.296 1 0.579 8 5
Hram A 0 0.279 5 0.5 0.220 5 0.4 3
E [ CITUDIN 0.003 1 0.381 0.496 9 0.119 0.5 5
£ A 0 0.239 8 0.5 0.260 3 0.4 3
SH i ] 2] - 0 0.1526 0.485 3 0.347 4 0.5148 5
= M A 0.482 3 0.307 1 0.085 1 0.25 0.4326 1
HRRE 0 0 0 0.075 3 1 5
HFE 0 0 0. 369 0.5 0.631 5
BRI 0.009 9 0.469 9 0.490 1 0.077 8 0.5 5
R A RERTUREER, D RERR,3RET R, A REN R, ST REME.

G IR O REVP YT, 2007 4F =5 T H L E
2008 4 P11 HB7Z ,2008 4F DU )1~ Fils5E A1 2009
GF SRR M I K, B B A
K. 2007 AFHr SR 5 0T 7R 2008 4R = B TR
12008 45 PU RS HEHUE BT A K. 2006 4751 &
BHLRE 2008 45 H 7 7 F M AZ , 2008 4757 5 1 S
72,2008 4FH0 9 118 1L AZ 2009 4F B S AT AL b 2 A
2009 4T RET G A7 A AP O P L R 2R TE
AR, HAH TR BT M AT AR R
N

BB GEAR R ) £ BE X 29 MREASHEFTIT KL,
HECRAT A TRIF WL Pr. ARIESCHR[ 25 ], 2 F T
6. 4 bRl M AT AUV 452 S 48 T 2007

HPiY=y AR

\DZ06a\\fF B TR\I3 {5 B TRE UMY HRHE HEM. 9k =

AR A DA TR 949% I PR 4% | B S 2006 4
10 ¥R 9% F Hb R R B3 2.5 £ AR % SCEk
[26],2008 4F0)1] 8.0 Z¢ M= 1 A% L35 £ B #2k
8 523 270, IR T 30 4F ok e ™ Y H SRR E
2008 A" FIHLFZ TS 1% 44. 6 {2 ICHY AT R
PESCHR[27],2009 4FE = R REMEMHLEE 6.0 9%, 1 i
HEEZFHIR 21. 54 4270, X BE R R Y UL X 4 Ik
PEFXF LU I RE R E K, BB B R A
KK 3 WHR I EHEL R TF 1 ~15 {282
[B], bR T 2008 47 i i VG Hb 55 F 2 F B 0 Hb 72 2
Ah, HA MR N B2 Ur iR L 1 12ot. %
BT RAR .
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4.3 EEEFREERNS
R - SCRRE AR | A S 96 b 7% 45 i 1K (1 i) 22
LTIV FE AR AT A T, IR0 A
5. A 152 B & X s B LA T B A%
BGETHa bR xE AR H, B AR SOKs 32 KA I VE N
WFFEXT G AR B4 8 R A ok — U 5 8 (1)
FEAR A TLR G VTAR .

ASCIEEL 2006—2009 4F- 38 57 b 752 K E 1A 1
YER VAR X 5, 25 3 HL (8] 452 28 U 401 2K 8 b O 2B A7 3
FRALSRIS | FI ] SAS BAEXT 12 AW 9047 045
Br. BT 1T 4 DSFEEET & 9 Bl 85. 52% , BT DA
VERL 4 TR T

Pant = 0.132 7w, —0.357 lw, +0.0lw, —0.548 6w, +
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0. 137ws — 0. 236 Sw, + 0. 600 9w, + 0.343 Sw,,

Dinz = 0.45Tw, +0.446 Tw, +0. 444w, —0.021 4w, +
0.585 lws +0.061 7w, — 0.086 3w, + 0.201w,,

Prinz = 0.30w, —0.074 Tw, —0.516 7w, - 0.092 5w, +
0.262 Tws + 0. 65%w, + 0. 180 6w, — 0.296 lw,,

Puina = 0.269 3w, —0.409 7w, - 0.080 2w, +
0.468 3w, — 0.096 6w, + 0.214 2w, — 0. 153 4w, +
0. 674 Tw,.

P22 F IS0 5 B 25 Lo 05 22 BTk
AR, 732 4 A ERor R L PR A8, 11 9 H
LAy IR IR B SR IP RS RS BIPP R R I
%8,

8 EMABHITE

Table 8 Rating table of principal component score

BRLpIE Prin, 1 Prin 2 Prin 3 Prin,4 LEARS PFE
2006 -1 0. 604 86 0.225 58 0.796 02 -0. 695 63 0. 357 594 AA
2007 4T -0.589 57 -0.183 14 -1.893 01 -1.563 58 -0.875 74
2007 HEm -0.987 14 0.769 29 0.213 77 -0.959 54 -0.229 46 A
2007 4t -0.612 02 0.967 77 0.397 22 -1.096 48 -0.014 83
2008 4Fpu 1| 1.933 91 1.084 3 -1.252 38 0.972 25 0. 898 282 AAA
2008 4t 1.062 74 2. 856 27 1.389 76 0.799 62 1.610 436 AAA
2008 £ =R -0.211 57 -1.475 87 0.609 1 0.074 53 -0.366 2 A
2008 4E#L -0.227 93 0. 149 96 0.478 7 -0.521'5 -0.013 03 A
2008 4F- H 1.877 97 -1.219 94 -1.530 71 0.293 94 0. 064 485 AA

2008 4EP S 0.114 23 -2.488 15 1.985 03 0.288 77 -0.223 07 A
2008 4F- 75 iff 1.044 35 -0.886 21 -0.415 17 0.814 52 0. 155 386 AA
2009 47 g —4.009 84 0.200 13 -0.778 35 1.593 11 -1.363 86 A

ECATRAL EAEZFBERED, CAATREL ML TR KKK,
4.4 ZEEZFWMEITR
XFIZARE LA N R A3 — O R2 K A REAR E
TTEa VAl 15 3 8 UCHLRR MY 455 2 T 40 2R PP A 45
P, WF9.

x99 ZEEEFRRTHER
Table 9  Rating of comprehensive economic loss
PRAG T 42 GHEENR PR 42 SESH
2006 47 i £ R 3-AA 2008 4F U 1151 1-AAA
2007 4F- 4 ERIT S 5-A 2008 4 H RN 3-AA
2007 HE= M TH 1-A [|2008 FEZEEHRIEE  5-A
2007 4B AR se T 2-A 2009 45 7Y 5-AA

EHFREAZRERAABEFMAFE C1I"RELE R, 27K
FRR,IREFR,ATREDR,STREMR;CATREL M
ZFFEED AN RELMBEZF R AR, CAAA” R AL A3
ZFMEE K.

HPiY=y AR

\DZ06a\f\f5 B THE\13 {5 B LRE DU FHACkRE  HEM. 9k

CAAA” RE LR 2 FHAE XK.

5 #iRSiie

1) AR K-S gk, 3 A7 b 4t 26 49000 A0k
MIEME N 12. 469 5 FrifEZEN 2. 245 1 BXTEUES S
1 FRE R H kA MR R BRI SECR 4. 285 7 1Y
THFA A

2) iz KRGk T LR, & FIRE S
HAEATR IR OOCHEHF T KIX A >
MR DA GDP > KX 2 B > iR IR IR > % X b
> RERTE] > EHk.

3) iz R K €8 R B RR 3R 4y o b T
2006—2009 4 &A1Y 8 IR MR AT 28 B P R PP,
2R OB , A7 F 1 SRR,

4) D7 s O Y = A 2 R R B A
FA G Fr HA (IR AR T | — 26 55 B () 38 b A b
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FAFATCIE R I AN, B U2 /i DX e At 2k
SR it A Fr b, RN o T MR 25 M 22 5 19 1
TET 52 W) 4R I T] G 32 A e, i HL K 22 032 19 17
THT 28 AR 22 0 e A R 1 o Pl 2 BT M S, T
LA [7 2 e A % 220 1A S A S ML DR G B4 7 1%
WA Fr kit

5) ARt B ICE 2 R ERZ —, K
IV i R T L RN B AR A OIS 5 AT, D)5
& R LR E [ AR KCE AT IBE ST, PR IR
I ) R AHCH DT RIR.
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Evaluation models and empirical analysis of
earthquake disaster losses in China

MEN Kepei' CUI Lei'
1 School of Mathematics & Statistics, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract China is one of the countries which have the most earthquake disasters in the world ,to evaluate the los-
ses of earthquake therefore has important social and economic value. This paper focuses on the assessment of eco-
nomic losses of earthquake disasters,which is divided into two parts,namely direct economic loss and indirect eco-
nomic loss. Firstly, K-S test is used to determine the distribution of the annual earthquake losses in China,and the
monthly frequency of earthquake is calculated and fitted. Secondly, grey clustering method and principal component
analysis( PCA) are applied for direct economic loss rating and indirect economic loss rating, respectively. Finally,
the economic losses due to the earthquakes happened during 2006—2009 in China are evaluated,and eight earth-
quakes are rated based on the comprehensive economic loss.

Key words earthquake disaster;economic loss rating; grey relation-cluster analysis ; principal component analysis ;

evaluation model
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