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28t 2R &I (generalized extreme value distribution, GEV)
= SHU A2 E EMot= O AlEsts &

_ —-1/k
exp ( — [1+r(F~ > if £ #0
Gly: v ) = 0 (= [Lene)] .
exp( exp(— Y= “))) if k=0
A710M G= {y : 1+ Ky — p)/o > 0} OllA FOI=|D], e RE

fIZ| 24 (location parameter), o > 0= T2 24 (scale
parameter), k € R= @4 24 (shape parameter)
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Ysi ~ GEV(Ms,Us, /’/‘Cs), S = 1, ...,S, i - 1, ,T

o B7[MA us, 05, ks = sER X FOH| A Q| GEV 22| 24~




St B (surface) 2

o 3CZt] B2 ERE HUsHe 43
24517 2lsll Thin plates spline (TPS) [Duchon, 1977]
H2YE o|8e

ps = Buo + hu(xs)
log(0s) = B0 + ho(Xs)
ks = B0 + hi(Xs)

(u,0,K) S StLIS 2|0
o x{ € RP= Z2H0]| TSt HYMLZ, 2|2|5H M-S AL




o h:R? — R! = TPSO|A H2O|Z|= 7| A &4 (basis function)
2 7A4E 37t 0 (spatial mapping) &4

 X¢, £ =1,201 ChH By(-) = {Be1(-), Be2(:), -, Bem, (1)}

o B(Xis, Xas) = Bi(Xus) o Ba(Xzs) : R? —» RMiM:

o 870N B4 his CHS3 20| BHT 4 US

hu(xs) = B(xs, X2s) ' B, =z B,,
ha(XS) = B(X15>X25) 180 = Z;FBO
he(xs) = B(X1s, Xas) " B, = z4 Bsc




o TPS 3|22 Y&l EHO| HZX|F0M| 24 2H2|E
7ty 71U Elfote SAIO| Y E EHO| JF (curvature)
= 2|235ts Yy

o RYE BHO ZE2 2O S ZoH, R OIM
o5& hy(-) o IEE| P Lt 23

Iy ()] = [ e [(BQQQ%(X))Q +2 (%Qxﬁgié))z + <82h"(x)>1 dxidxs
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o RE XA s=1,.,SO o &= 7[7ti=1,.., T &Z%|
Ysi 7t SABTI I e o =

S T
L(BOMBHHBUMB/{) = - ZZ Iog g(yS|7/60?16y>/3075 )

s=1 =1

o O7|0f|A /30 = (ﬁu707/60'707/8/i,0)
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(/607/6#7/6075/@) = L(BO?IB/JJBO'?ﬁ )

+ A dlhu ()] + Aodthe ()] + Acd[he ()] (1)

° )\, > 0= gt 2
A

(regularization parameter) &
24 (smoothing parameter)
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1EH 7|Z2 = AIC (Akaike Information Criterion) &

|:|0|| r>—

00 oQ!

o df(7) =Tr(H.,), where Hy, = Z(Z"Z + X\, Q27)~1Z"
o (Bo, B BosBr) 7t DHE (A, Ao, M) Ofl THEF (1)2] SHLY 1,

AIC = 2L(By, By Bos Bre) +2(Tr(Ha,) + Tr(Ha,) + Tr(Hy,) (2)
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o & 25 U ot fot g7t FOFS W, AIA A2l =2
1 -
2

H2(f.9) = 5 J (VF(X) — Vg(x))%dx et 20| Holgl
o AAH HIE 7[H2Z ot 0= d5 A& Ciaat 20|

Zo|st

o—lo

S
HD = H(g(:6s),9(:+0s))
s=1

o O7|0IlM g= GEV ZX9| &84, b5 = (us, 05, Ks)
A9 2=, b5 = (s, b5, is) = s AF2| =
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o GEV 2450 thah Ml 7t2| sty THE S 7+
> Plane
f1(X1,X2) = —3X1 + 32
» Unimodal
fa(x1,%2) = p(x; 1, 2), 1= (0,0), ¥ = diag(30, 30)
» Bimodal

f3(X1,X2) = m1o(X; pi1, 1) +m20(X; fi2, X2)

H1 = (570)a H2 = (_5’0)
¥, = diag(10, 10), X, = diag(20, 20)

T = 04, T = 0.6

(C171901M, o(x; 1, X) = (d x 1) Bt HE] p 2t (d x d) sS4
NS ZECHHT YPRE x ~ N (1, X) o BE 8t)




Plane Unimodal Bimodal

Location 100 + f1 (X1, X2) 90 + 4000 f2(x1,x2) 90 + 3000 f3(X1s, X2s)
(range) (40, 160) (90.00, 153.66) (90.04, 110.38)
Scale 40 + 0.5 f1(x1,X2) 30 + 4000 fa(x1,X%2) 30 4 3000 f3(Xis, X2s)
(range) (10, 70) (30.00, 93.66) (30.04, 50.38)
Shape 0.1+ 0.005 f1(x1,X2) 50 fa(x1,X2) 50 f3(X1s, X2s)
(range) (-0.2, 0.4) (0.00003, 0.79) (0.0007 , 0.34)

Table: M| 7}Z] THEIOf| CHSF GEV B4 MM 2 H
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A 23

Q 2OIFIO| 277H (3 x 3 x 3) AlLt2| 0] T2t A= S Y
Ofl) AlLt2|2 1 (Plane, Plane, Plane)

ook

Ysi ~ GEV(us,0s,ks),

ps = 100 + fi(Xis, X2s),

os = 4040.5 fy (Xls, ng),

ks = 0.140.005 fi(X1s, X25)-

@ A(1)9 FAB LA(Bo, B, B, B,) & Zla3tohs 205
FE-UE ¥2|ES 0185t0] 2

© A(2)9] AICTH 74 2t2 32 71l Het 240 I#
(A Aos Ae) S 2

Q 1CHAIRE 3THAIE 1008 BHe
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e S=30,T=100

o ZHE (x1,%) £ R = [-10,10°9] 37+ FA0
ZESHUC0, DE HBHON SYet 2EYS HE

o HIAE 2|2 S =100 CHsll M2 ZtE

(X7, x3) € R? =
g7t

[—10,10]* & =510 445t o2 852




A 20}k AlLt2|2 27 (Bimodal, Bimodal, Bimodal)

Lo ho Iy

| | |
© T o Jymin
S T H T e

o - [ E | E . Ay
i | T .
— ! LT : - * g
-

HD
0.12
| |
I
----—4
-l
el
b---{T7---
----A
T+
]
4
v
4
D]
4
r-I--
D] -
-
D]
D}

0.08
|
v
{11
-
F
F
i
+-- - ---
r——ﬂ] 1
-
o 1
[
bl
v
D]

0.04
|
b

Figure: A|LI2|2 272| HD A& (train sites)
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o S2|LIR0|A LASHE AHRAFHO| ChELO| Z40) oI
UABHE B4 [HHOIHE 7| A S, 2018]

o OIS VIHISIH| LAt £34AYLIS A5 22122
2802 0|8 - M2I517| Y301 AHhUSO]
TUEHS EARETY MY 0f2 225 2AY

o 7143 (KMA)OIM B3t 242 AL 242 (B9 mm)S
0|30 2015t AIRH AL S AFE

0 19734 12 1UEE 2018 12 31UMA| 46HZOF 242
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Location Scale Shape

Figure: HZ|CHY2F GEV 249| 7t

Al
Hr
H




38
37
Wiso
ﬂ'_ 130
° 110
36 o,
35
v a
347t
125 126 127 128 128 130
z2z
H 2 A
Figure: HZ[CHLTC

38

>
ol
£

126 127 128 129

130

500
400

300
w5200



M.
(!

3 7|20
Hojl 242

A|5t7] 2l
A=

L'd-?l-

o

_I__IL

X0
Jd
3

=)
70
QU

o) °F

- = =

o ooN N
~ ol O H <ok

=
=

I

<1
=]

H ZAAl Ao o

=

of 42}
0| & ZHo =2 7|0}

i 22|Ltat
s

E3
2|0l &=




[§ Coles, S., Bawa, J., Trenner, L., and Dorazio, P. (2001).
An introduction to statistical modeling of extreme values, volume 208.

Springer.
@ Duchon, J. (1977).

Splines minimizing rotation-invariant semi-norms in sobolev spaces.

In Constructive theory of functions of several variables, pages 85—100.
Springer.



