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Notation: A(t, x(t)) = A(t)



{Compound Cox Process sN(t)J

U CCP
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w; = i-th ocurrence time  A(w;) = intensity in time w;
Urv.in Y=mark space u; = mark of the i-th ocurrence



Compound Cox Process
with marks in a given subset = N(t,B)
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w; = I-th ocurrence time A(w;) = intensity in time w;
B™Urv.in Y= mark space u; = mark of the i-th ocurrence



Representation theorems of a CCP

(Bouzas et al., 2007)

N (t) is a CCP with intensity A(t) or mean A(t)

N (t, B) is a CP with intensity A(t)

| P,(dV)

or mean A(t)

Examples:

| P.(dU)

= Earthquakes of a certain magnitude interval or in a certain zone, ...
= Number of telephone calls with length in a given range
= Number of maximum prices of a stock beyond a given threshold

= EtC.



Counting statistics

 Probability mass function

P[N(t,B)=n]= E{ [A(t)j P(dU)] exp[ ()], P(dU)]}; N=012,...

*Mean

E[N(,B)]= E[A(t) [P (dU)}

*Mode

n__(f)=max {P[N(t.B)=n]} =

..
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A(t)jﬂ};(dv) <1




Estimation of the mean process of N(t,B)

Estimation of the mean process

of a CP by an ad hoe FPCA
(Bouzas et al., 2006)

A (t) = /uA(t)Z?:léj fj (t), tel

Representation theorems

ofa CCP
(Bouzas et al., 2007)

N (t, B) isa CP with mean
AW, R.(dV)
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Forecasting the mean process of N(t,B)
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Principal Components Prediction
A% (t) = ﬂ11\ (t)z(jlzlgj fj (t); te [To’Tl)
A%(s) = /112\ (S)Z(j:’?j oF (s); se [T1’T2)

A9 = O T, (Zrbis ) g,(5) se(TT,)




A(t)

Forecasting the counting statistics of N(t,B)
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A (s)f P.(dU) ¢N
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Simulations

100 + 1 sample paths in [0,10]

Mt) ~ T(5,0.4); U~B(10,0.4) and B ={u;4<u<6}
= [ P,(dU) = p=0.5630

PN Ce=] ==
PCP(4;2,1,2,1) PCP(2;3,1)
E. =788 E, =887 E.=9.02 E =98
nmax — 7 ﬁmax — 8 nmaX — 9 ﬁmax :8

Notation: Real mean = E,, Estimated mean =E_,
Real mode =n__, Estimated mode=n__



Simulations

100 + 1 sample paths in [0,10]

2 Boolean vector of four CP with A(t) ~ Y(0,1);
U ~Ign(1,0.5)and B={u; 2<u<5} = jB P (dU)=p=0.6188

T,=4,5=5 T,=5,s=9
PCP(3;2,2,1) PCP(2;3,2)
E,=3.11 E =3.93 E, =564 E, =6.33
n.=3 n_ =134 n.=5 A_ =47

Notation: Real mean = E,, Estimated mean =E_,
Real mode =n__, Estimated mode=n__



Conclusions = Basis

Representation
theorems

*Prediction of the mean
Process

CCP
with marks in a subset
N(t,B)

*Prediction of the mean

*Prediction of the mode
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» Application to particular cases:
CP with simultaneous ocurrences,
multichannel CP, time-space CP, ...

» Application to real data:
turning points of a stock price,
earthquakes with restrictives characteristics, ...
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