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Detection and replenishment of missing data for marked point processes
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[Aim] This project presents a fast approach for replenishing missing data in the record of [Replenish Algorithm]
a temporal point process with time separable marks, such as records of earthquakes and Step 1. Transform the process using the biscale empirical transformation.

volcanic eruptions, in order to eliminate the underestimate of corresponding hazards caused o . _ L _#oftimes<t my > s, = 2k 10 <) _ #of marks <m,
by missing data.
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[What is a point process]
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Point process: random patterns of discreet events in space and/or time.
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Marked point process: each event is assigned an attribute or size, namely a mark.
Conditional intensity: A(t,m | H;) dtdm = E[N(|t,t + dt) X (m,m +dm) | H; |
A(t, m| Hy) =A,(t | H)f (m)

Empirical marks

0.2
b

0
1
A
N,
-

[

[
4
%

Mark-separable marked point process:
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H;: observation history up to time ¢
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[ Bi-scale empirical transformation] Step 2. Specify area S that AR
contains the missing data in in |2
the initial transformation

domain.
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Bi-scale empirical transformation transforms a mark-separable point process
N ={(t;;m;):i=1,---N} on[0,T| XM
Into a homogeneous pattern on the unit square.
r: [0,T]xM - [0,1] x [0,1]
(t,m) - (F(£),G(m))

F(t), G(m): empirical distribution function of {t;:i = 1,--- N} and {m;:
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Step 3. Calculate the missing area S* in biscale transformation domain by
solving

Original complete process Homogeneous process
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[Example 1: Eruptions at Hakone volcano]
[Example 2: Recent Kumamoto earthquake sequence data]
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