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) 21 & LHHETRLIEDDTH S, T4040
R & [ U Gumbel 4347 & L7285 121%, HIR
HIRHEDPEIZIZIE L TH Y, BREBSNAL T X
FIZEAEZR W, BRITHMM% SQRT-ET £33 &,

—4— Gumbel -4+ SQRT-ET
- GEV LP3 GNO
1.8F (a) N= 304 151 (b) N=100%
Y, @ 1.6 1.4
o jof 1.4 1.3
2\ 1.2
ﬁy_ﬁ 1.0 1.0
e 0.9
0.8 o6
0'6 L 1 1 ] L 1 i ]
10 50 200 1000 10 50 200 1000
B (F) BHEYM (F)
(2K Gumbel HixRHER & T2 7 =218

RATHA 2 4T TR L - R
Btk GHEE-HE o GEa),
BHERZE ORVHEE) 3 L U°90%0E (i
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5% SQRT-ET 238470 L 3 5% &, ThoRiE
MD3AG & 82 2583 N4 7 ABRET 5, —7,
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T ETHEERRETH B, Fhe, NTA—F— 31
D% YT D TG E I BHEEIES N, 7 A 213 5
M EED, 5T, 2o 0RO ENEES » i
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B, SEORMEN & L5 27 SQRT-ET (a=
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b, 2O, SQRT-ET % GEV g s#i2 ¢
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[VR7~v 7| ORI 12514 £ D1901~2009
HEDOF—2 12 SQRT-ET 24Tl TAh 2 L, ald
1T~ 44208 A S, Zho b ERLEFER, £h?
N e=—0.171~—0.1040 GEV TR EMUTE 3.

4, BEEOFHERE B

4.1 WEEEHEUE

4.1.1 SLSC

SLSC ok, 7—2% 2iERK 7oy L TH
BrRYTRolEEn, TS EEBEREOE (Zh
ZTIEHAL U7 fH) % 2L bDTHS, AT

%5 r
J B G

SLSC= N|30.99 — So.01 |

(4)

ZZTS*ENFHOT I DI BbREOSE»S i %K
HoOfE, six%OFEEICINT 2 [BH¥ELRE] Th
D, Sooes Soorld Z 4L Z LB DI9%ME, 1 %Ml 1 xf
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6T 2 BHEERTH S, T b DERER,

s;=—log{—logF (x,) },
s;*=—log[—log{ (:—0.4) /(N +0.2) }],
So99=—log(—1og 0.99), (.01 b [FIKE)

Ths. ZDHbs*ORIFAHF>Tuy hbicks
IR 2006), A>T ay NUANDEED Lz d
B 5B, LUFOFEGICE > TRERTIE RV,

I 2 (1986) 5 - mAE (1988) 1k [SLSC=
0.2CThhiF+aEwEagEEZRmL Twd w3,
SLSC>0.03Th N, oS HE~DH Tk %2Rk
Bl ik w] L, [Fil&]l 2 [VAI=Y
7| T SLSC=0.0425#EGD L E Wi & L b
TWwa3,

4.1.2 AIC

/N2 FER WX BBEBL T OHEEFERELE L
T, TE D AIC (Akaike’s information criterion)
BREEEN TV GRib 1976).

AIC=2 X (HH/3T X —F —F— A EE)

FASHEORHE = 2 log/ (x) ®)

ThHY (f=dF/de \THERFERB), HH ST X—
% —#id Gumbel 434 & SQRT-ET 132, GEV &3
THh5, AIC DEI/NE VI EHEENR W E Rk
INns.

6 HiTIX, SLSC % EIc L 2 HEEHIERRE &,
AICIZ k% b DR HARIEREBNT 5.

4.2. SLSC OFsiE

£ ¥, RHEMD Gumbel 3 TH B HE 2D,
54 Mald A7 4 £ L T Gumbel 43 ff, GEV,
SQRT-ET 25 2 712 B&12 oW, 4024110000
DZ & % SLSC OV %, 77— FHN O
BELTRLIZBDTHS, SLSCIE N & & H I
Y4B, IO EIFEE (2010) OEHEEOT 5.
% 7z, Gumbel 2375 ®° SQRT-ET i tk X T GEV 1
SLSC OF#ED /NS v, Z i, Gumbel 457 &
SQRT-ET /87 x—5 —2fHTH 2 DWIZHR L T
GEV 38T X =8 =2 32HYD, 7T—F ~OMEM
BEWI L2 K %,
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%4 Db, 10000[E D F > Hz SLSC A3 L & Wil
UTweno/-8E UF EEE] R &, N
EDBEBRERLIZBDTH S, N=300T —FI1Zxf
L, SLSC=0.04% L & W& LG, #RITHM%
Gumbel 3 & L7z & EOFEEE (T 72b b EfEXR)
361%ThH 5., S0z 3 &, IELWAME (BHEM &
FC4R) 252 Th, 39%DET [HWELEW] &
HEEND, Z2DO—F, SQRT-ET 12kt 3 3 [
&) PSR DFETHAET B, WEFII N L& b
L, N=100D%E12 1k Gumbel 237712 & % #E& 3K
(IEfRER) 1390% 1 % 5 —F, SQRT-ET ic & % 34
HWERB5%IC 5, N=30DK X D & Hs 1
25D, NWHEJIEESLSCHR/NE L %D,
SLSC=0.04D L EWEUFIC 2% Z L2 2005
Ths.

FHERS SQRT-ET Th 254 b RFOFERIC %
3. N=300#4&, SQRT-ET 24Tk b L 20
IEfE¥R Y, Gumbel 3 DG HRIT & D IZ8% TH
%, N=100D%EITIZ 22 N86%, 60%127%5.

f72, T—YFEKN BPNSVE, B 238 7000
12 & % SLSC F e WHBENHFEST 5. 85 M,

(a) B H: Gumbel

0.10 — Gumbel 1.0
o 0.08F SQRT-ET  0.8|~
Joosk T GEY # g
£ 0.04 .
el

0.02

0.00%; i i i 0.0
30 100 300 1000

(b) B&£M: SQRT-ET

30 100 300 1000

0.10 —— Gumbel 1.0 = e
 0.08] SQRT-ET 08", i
Zoos- T GV ﬁaeﬁﬁ//////
ﬂMM?Q:\\h__@OA
002F TV, o 02
0.00 I 1
30 100 300 1000 30 100 300 1000
T—H2EH (F) T—H2EH (F)
54 (a) Gumbel 431 B £ O (b) SQRT-

ET #REN L 3% 7 — 2 10 &7 16
LTI L & O SLSC O ¥ A
(), B X U@ ER (F R VRE
SLSC=0.04, ik SLSC=0.03%
LEWHE LB D) &ET—FFHN
DEAR.

Gumbel 37 12 HE 5 RHEERNC X L, Gumbel 4376 % X4
Tld®7z L D SLSC & SQRT-ET 24 Tid o7z &
D SLSC O#AHATH 5. N=307% 5 1%, MFHI
0.64DHIBEAH 2, N=1001C % % L MR %0130.17
W25 08, BT y=x Ot R zld st
2 A EBAHELTEBY, ZOBKRTIE2O0D
SLSCHiIicBEN R oN 3, bok N BT &,
SLSC DR Eic/hNg L &5 & L bIcHBIETE <
%Y, N=300D%E1C 131 I ZHEMERE (IR K=
—0.05 ; IXEME) b,
FEoZEenenrs ko, T—8EIEHUT
Thd LXK, 22000 MO—HCH#ET S,/ L
WT— 1L, fFDSAEIC bEET S Lk W EE S
b5, Thix, SLSCORHEEHOBEBIZ LD b, &L
AT D OEHEGERMTZ I L ERLTY
5., BOKITZIDZ L BBEARNCRLI- DT, HEE
W EDOT =512 2 DO E L T 2RI 2wz
bOTH5, ald7T —FDIESOEHINEVEETH
D, 220BEbENZDICT—FICT7 4y MLT
W3, —H, bET—FDIELDERKEVEESTH
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)

[k E K E
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ENNEVEE, b) T—DIE5D
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Abstract

A frequently used method in extreme value analysis is to select a distribution function that gives a best
fit to data. To evaluate the performance of this approach, a series of Monte Carlo simulation was made
by randomly sampling data from the Gumbel distribution or the square-root-exponential type maximum
(SQRT-ET) distribution, and applying five candidate functions to calculate return values that were
compared with exact values. It was found that two-parameter functions (Gumbel and SQRT-ET) cause
biased results if they differ from the true distribution, while three-parameter functions (the generalized
extreme value (GEV), log-Pearson type III (LP3), and generalized normal (GNO) distributions)
have little bias that is much smaller than the range of uncertainty due to sample variability, indicating the
unimportance of fitness analysis for these three—parameter distributions. Then the performance of the
standard least-squares criterion (SLSC), which is widely used to quantify the fitness of extreme
distribution functions to data, and also of the jackknife method, which is used for evaluating the range of
uncertainty of return values, was examined by Monte Carlo simulation. It was found that the value of
SLSC is dependent on data length, so that it is not appropriate to test the fitness using a constant
threshold of SLLSC. The jackknife method gives an almost correct value of the uncertainty range, but it

is not suitable for fitness analysis because fitness and uncertainty are irrelevant to each other.
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