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A Bayesian predictor based on prior distributions of BPT model with slip rates
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prior density of &
Weibull Gamma Lognormal |BPT Uniform Exponential

. |Weibull 0.0 0.2 1.0 0.8 0.9 14.7

~N

X |Gamma 0.2 04 1.1 0.9 1.2 14.7

—

: Lognormal 1.1 1.3 2.1 1.8 20 14.9

2

2 (BPT 1.3 1.5 2.2 20 2.1 14.9

(]

© |Uniform 3.9 4.1 49 4.7 4.7 18.2

o

& |Exponential 17.0 17.2 17.8 17.6 18.1 31.8

#F 1. HEiHMH & ABIC OAHXMHA
Table. 1 Prior distribution models and the relative ABIC values
BEL SEHEERR u [ PE8EH o | FRSOEDORERLRE
- ERC BEFZ X | ERC | BEFZE X ERC REFE (%)

i - E - AW E 800 - 1300 | 1449 (*327) 0.333 (+0.182)] 02-16% | 1.66% (2.09%)
SHFEMBEINXLUNET 1600 - 1900 | 1759 (=506 ) 0.632 (*+0.152)] 6-11% 3.33% (+1.53%)
Bl = B FE s & B L B 1800 - 2500 | 2248 (=638 ) 0.604 (*0151)] 6-11% 2.80 % (£1.38 %)
REHIER T 2300 - 6400 | 8439 (4360 ) 0474 (%£0.214)] 01-10% [ 1.40% (£4.35%)
LLI 7% 22 $h i 8 - L BB 2500 - 4000 | 3263 (+499) 0.244 (+0.159)/0.002-8%| 3.98% (8.00"%)
EHTEHREMET 2300 1601 (£656 ) 0.427 (+0.199)] 0-8% 9.14 % (+15.49 %)
ERFH RGBSR 2400 - 4600 | 3696 (=656 ) 0292 (x0.157)] 0-6% 0.44 % (+0.75 %)
iRz LLARER B = 2800 - 4200 | 3733 (+685) 0270 (+0.160)| 03-5% [ 1.59% (+1.39%)
K5 T 55— Fi e i /8 - R 50 2300 - 3000 | 2043 (*372) 0.389 (=+0.163)] 003-4% | 3.09% (+1.61%)
ElErE R R AR AL AR 2500 - 4700 | 3718 (+973) 0.350 (=+0.181)] 0-4% 049 % (=+0.80 %)
ERL-RFLAC R ES 7200 - 14000 [10751 (#2273 ) 0.421 (*0.150)] 0-2% 0.35% (+0.25%)
NI AR R S R X 900 - 2600 | 2445 (*787) 0.379 (=+0.188)] 0-09% | 0.09% (+0.38%)
LI b B 5 DAL PR BT 1800 - 2300 | 2255 (=556 ) 0.341 (+0.182)] 009-1% [ 094% (£1.27%)
HIKET B 8000 9663 (+2854) 0.366 (0.187)] 0-1% 0.32% (+0.49%)
REAEILNET 3500 - 5600 | 5271 (*1249) 0.358 (*0.160)| 0-08% [ 019% (£0.30%)
BE-ZA-WAHHBET 1400 - 1900 | 1012 (+493) 0.461 (+0.210)| 0-07% | 9.52% (+14.63%)
P SR S R T o GRSk L U e - B L A 43 SR ER) 1000 - 1600 | 1316 (#278) 0.349 (+0.183)] 0-03% | 0.86% (1.50%)
h RS R E T (R R LLARIL ) 1000 — 2500 | 1929 (341) 0.359 (+0.163)] 0-03% | 021% (%0.55%)
BHEHREHET T 6300 — 18000 [ 7326 (+1521) 0.335 (+0.181)[02-04%| 021% (+032%)
FE-=HIET 1000 - 2000 | 1623 (+533) | ,, [0.622 (+0.161)]0-002% [ 107% (£1.23%)
SERMEZIES 6300 — 9300 [ 8579 (*1805) ’ 0.354 (+0.155)] 0-002% | 0.07% (0.14%)
b E{EHh ARG TR 16000 — 26000 (16796 (4610 ) 0.355 (=*0.182) 0% 0.03 % (+0.08 %)
BFRMRBEET AL 3400 2979 (*619) 0.339  (=*0.183) 0% 0.00 % (=0.01%)
BERAAEBZHET 8000 7670 (+1609) 0.327 (*0.179) 0% 0.06 % (+0.17%)
SERMPEREET 7400 - 9700 | 7100 (+1545) 0.370  (=*0.185) 0% 0.00 % (=£0.03 %)
BT 2600 - 4100 | 3527 (+740) 0.376  (+0.152) 0% 0.02% (+0.10%)
T REHES 1400 - 1500 | 1517 (*278) 0.429 (+0.130) 0% 0.00% (+0.01%)
EHRAFEGEES 800 - 2500 | 1323 (+365) 0.358  (=+0.183) 0% 0.06 % (=0.42 %)
RS L ARTE £ 8 & 3 &AL BT 6400 - 9100 | 8130 (=£2005 ) 0579 (=+0.147) 0% 0.01% (+0.04%)
I 2300 - 2700 | 2647 (=*384) 0.276  (+0.122) 0% 0.00 % (=+0.00 %)
FIAWETEE 5200 - 6400 | 6751 (+1670) 0.306  (*+0.175) 0% 0.00 % (=+0.01%)
BT <5 B 8 s 3 B R B 1700 1717 (£361) 0.603 (=*0.131) 0% 0.67 % (=0.69 %)
HEAHET 2100 - 3600 | 2164 (+404) 0419 (=*0.161) 0% 0.00 % (==0.06 %)
e R B 7 = X 1800 - 2500 | 2625 (=*675) 0.383  (=*0.164 ) 0% 0.00 % (==0.00 %)
B IL-BRILNES 4300 - 7300 [ 8930 (3565 ) 0417 (%0.201) 0% 0.00% (+0.01%)
7K HB T S 14000 8670 (=£2944) 0.386  (+0.191) 0% 0.01 % (+0.07%)
[ EHET 5000 - 7100 | 6712 (1578 0420 (+0.152) 0% 0.01% (+0.06 %)
m R WL A ED 2200 - 2400 | 2455 (=+380) 0.246  (+0.138) 0% 0.00 % (=0.00 %)
R W e 14000 — 15000 [15526 (4255 ) 0571 (+0.151) 0% 0.00 % (=%0.00 %)
RIAFFE-B LB R 1300 - 1700 | 1667 (2320 ) 0.414 (+0.131) 0% 0.18 % (0.41 %)

(%) RAXERATOTHFHE) £ RERFE) ) TRTR

#2 BPT 2 p.a OHEEL 3 0 FHEROHERFRERB 2T L XA X T O FLEL,
(%) <A XFREDMO [GHFHE) + (EFEHEFEZ) | TR

Table 2 Comparison of the |, o estimates and 30 year probability between the ERC and the Bayes predictor.
( % ) means average probability( * standard error)
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Fig. 1 Relationship between the BPT probability distribution and the BPT process
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B2 AW OHEERE T — & NS IGEE 2 O I S M IREIHBD 70 v + R FZE N Z N DHEE R
. ONARRIN O ORKR, TR R £ e AHEEREE (a =0.24) O P ORUHEER (a
=0.34) OTFHLG. REFED TG 5 5 TR/ L 7iEBIHED 95% FRF

Fig. 2 Occurrence time intervals of a fault against the expected interval from the estimate of the ratio of slip size

to deformation rate of a fault. Pink bars are data given in range, and the green, blue and red diagonal lines
show 95% error bounds of the BPT prediction intervals from the expected time interval assuming o = 0.24,
0.34 for the plug-in predictor and the proposed Bayesian predictor, respectively.
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Fig. 3 The blue spikes and the histograms of the MLEs £ /T (normalized recurrence time) and @ obtained from

respective fault segments, and the solid curves show the estimated prior densities. The green and blue
vertical lines shows the value of ERC's estimate (0.24) and MLE from all data (0.34).
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Fig. 4. Posterior mean (Bayes estimate) of the BPT a value for respective fault
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Fig. 5. Comparison between the Bayesian predictive distribution (red lines), plug-in predictive distributions
(& = 0.34, blue lines) and the ERC (& = 0.24, green lines) for the empirical distributions of normalized
recurrence intervals. (Left) Histogram and the corresponding probability density functions, (Right)
Empirical distribution function and the corresponding cumulative distribution.
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Fig. 6 Prediction error for simulated data (Mean Relative Entropy) of the plug-in predictor with & = 0.34 (blue
curve), plug-in predictor with @ = 0.24 (green curve), Bayesian predictor using only occurrence data (purple
line) and Bayesian predictor using the loading and slip data when n/ T = 1 (red curve) for the sampled
data with various «.
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