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A Bayesian Prediction of the Generalized Pareto Model
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Abstract

Rainfall weather patterns have changed due to global warming and sudden heavy rainfalls have become more
frequent. Economic loss due to heavy rainfall has increased. We study the generalized Pareto distribution
for modelling rainfall in Seoul based on data from 1973 to 2008. We use several priors including Jeffrey’s
noninformative prior and Gibbs sampling method to derive Bayesian posterior predictive distributions. The
probability of heavy rainfall has increased over the last ten years based on estimated posterior predictive
distribution.
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40009 o349 F37F HAYst Zlez =eydt} (National Emergency Agency, 2011). o] Ao u=
W 33 B AEE FF JJOHE B 22 99 IR o] FAL IS4 0.2% F=ut At o}

2hA] Z9of thet o So] wl-> F 23 AR thFEACh o] =RAE 714 Z1Eel Wt 70mm
ol A¢E AR g %‘#E% 2 9us) s ER e AHREgich
o] ERNE uE AR & B X E2E Felal 3kl Xof et o) SRS Pkt ack o
ghA duksl e BE Fe ‘:]"0—44' o] ojHt}.

Fz)=P(X —u<z|X <u), 0>z>Tmax —u. (1.1)
AZNA Tmaxte FO 28F £ FolH, v = X — uv 23] Hr}. Pickands (1975)& u”l W9 2
A 2AR BE Fr 023} 2ol 2 2L Byl

F,(z) = F(z|¢,0), u— oo, (1.2)

A7IA F(z[¢, 0)= FAET £ ARRS 09 Uk sH & 232 (GPD(E,0)) ol th=3 2o 42

= o}z
1—(1—“3—)?, (1—”5—5) >0, >0, for £ <0,
F(zl¢,0) = a (1.3)
_/'\_

1—exp(—§), §:0,0§x§%,for§>0.

l(1—$£>T 1=2€ o
flg.o) =1 7 ) ’ o ’ (1.4)

GPD(¢,0)&= the 24 8 434S 7A1
1. £&=0°]" GPD(&, o)
2. ¢=10]" GPD(¢, 0)
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o714 dutAo® A (2.2)8F A (2.3)04 AZe] B3 Pz FojA]A] ¢k7] wf&el viRz )2l EE
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o] W2 olm| de] & 917 wEel avfshs A2 Ay

2.1. MZ2lo] I8 AHR2E2| 39

(X1, Xz, X0) 2 4 (21)3 22 it sl 2aold QojAE nile] dgER|T B,
217

j= .
(@122, )& B Golok Sk o714 JARE € ARRSE o A2 HHolekn A

xo T (148142673, £>-05. (2.4)

AN AR E (6, olz)E B Frre 72 F oy AL tEH 2ol dojith

w6 0lz) oo+ (126 F [ ( -z ) - (2.5)

A2 AEY PHS AGAS] AL Thet Bl A% RIS ARSI 3,
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Figure 3.1. The pivotal legislator (149*") in the 18'" national assembly: Posterior probabilities
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Table 3.1. Values of parameters for several prior distributions

AR R E By 1) (2) (3) (4) (5) (6) (7) (8) 9)
a 0.1 0.1 0.1 3 3 3 0.5 0.5 0.5
G(a,b)
b 3 3 3 0.1 0.1 0.1 0.5 0.5 0.5
« 0.1 3 0.5 0.1 3 0.5 0.1 3 0.5
1G(a, B)
B 3 0.1 0.5 3 0.1 0.5 3 0.1 0.5
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Figure 3.2. Bayesian posterior predictive distributions with different priors and observed rainfalls (a) based on
the data from 1973 to 1993 and rainfall at 1994 (b) based on the data from 1973 to 1998 and rainfall at 1999 (c)
based on the data from 1973 to 2003 and rainfall at 2004 (d) based on the data from 1973 to 2008 and rainfall at
2009
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Figure 3.3. Tail parts of four Bayesian posterior predictive densities with data in Figure 2 (a) Case of G(0.5,0.5)
and 1G(0.1, 3) (b) Case of Jeffrey’s noninformative prior

F 249 ol meh BEY mako] ThFs MBS 2oE Uehtn o AbdRHY FRes
7} "y 2 o} RL ol A9t AFgetx) dE R ulrl glo] thkst gk AEsiA AFE HY)
2 Yt} (Table 3.1). E AR @2 Z4sele] Was Hoh AUs] 17 8] 1973358 2049
19939€ 718 e% u 594 B3 470 AR ol wakth & 1973936 19934, 19734 2]
1908, 19735 E] 20034, 197305 E] 2008902 LFro]AE T3l Hgkth AZo]SRES o]
A A2 AEY PR AT 27] 30008 W T 10,0000 WO, 2zke] Hol
ZFoR AFo|SREE IeRYT} (Figwe 3.2). 1 Ao ohgdt 2ok 2479 29e 10044,
1999, 2004'd. 20090l hat ALF) SRz} A BEghe] REE 2 on 100L Azele 74
B ARz Fgoltt & Fol vloe myelA zzte] ARREE the AFo| SRS Mme) R
2 o8 B4t (Figure 3.3).
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Table 3.2. Comparisons between several Bayesian posterior predictive probabilities and observed relative frequen-

cies

=w dx 1994 1999 2004 2009

F=54E 4 &8 0.0323 0 0.0645 0.1293

(1) 0.0332 ook 0.0556 0.1038

(2) 0.0455 ook 0.0335 0.0976

(3) 0.0319 ook 0.0426 0.0806

(4) 0.0449 ok 0.0545 0.1022

. . ) (5) 0.0156 Hokxk 0.0322 0.0534
EEx2RE 2449 &E

(6) 0.0278 ook 0.0598 0.1028

(7) 0.0373 0.0002 0.0612 0.1027

(8) 0.0425 Hokrk 0.0449 0.0835

(9) 0.0370 0.0005 0.0565 0.1052

(10) 0.0331 ook 0.0639 0.1197
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