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Cox Process ≡ N(t)

Information process
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Cox process (CP)

Notation: λ(t, x(t)) ≡ λ(t)



Compound Cox Process ≡ N(t)

CCP
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wi = i-th ocurrence time  λ(wi) = intensity in time wi
U r.v. in Υ = mark space ui = mark of the i-th ocurrence 



Compound Cox Process
with marks in a given subset ≡ N(t,B)

CCP, ui  B
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wi = i-th ocurrence time  λ(wi) = intensity in time wi
B  U r.v. in Υ = mark space ui = mark of the i-th ocurrence 



Representation theorems of a CCP
(Bouzas et al., 2007)
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Examples:
 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.



• Probability mass function
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Counting statistics
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•Mean

•Mode



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

Estimation of the mean process
of a CP by an ad hoc FPCA

(Bouzas et al., 2006)
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Representation theorems
of a CCP

(Bouzas et al., 2007)
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Forecasting the mean process of N(t,B)

Principal Components Prediction
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Forecasting the counting statistics of N(t,B)
Λ

(t) t
T1T0 T2

Past Future

?

[ ] 2( , ) ( ( )) uB

qN s B E sE P dU= Λ 
 ∫



max max

ˆ
(2;3,1)

9.02 9.8
ˆ9 8

s sE E

PCP

n n
= =

= =max max

ˆ
(4;2,1,2,1)

7.88 8.87
ˆ7 8

s sE E

PCP

n n
= =

= =

Simulations

100 + 1 sample paths in [0,10]

T1 = 7, s = 8T1 = 5, s = 7

λ(t) ∼ Γ(5,0.4);  U ∼Β(10,0.4)  and  B = {u; 4 ≤ u ≤ 6}
( ) 0.5630uB
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Notation: 

max max

ˆReal mean ,   Estimated mean ,
ˆReal mode ,   Estimated mode
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Simulations

T1 = 4, s = 5 T1 = 5, s = 9

Notation: 
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Boolean vector of four CP with λ(t) ∼ Υ(0,1);
U ∼lgn(1,0.5) and B = {u; 2 ≤ u ≤ 5} ( ) 0.6188uB
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100 + 1 sample paths in [0,10]



Conclusions ≈ Basis

CCP
with marks in a subset

N(t,B)

Representation
theorems

PCP models

•Prediction of the mean  
process

•Prediction of the mean
•Prediction of the mode

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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