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e a random point measureon Ry : Z =}, 0T,

A process ) is the stochastic intensity of Z if :

V0 < a < b,E[Z([a, b])|Fa] = E [/b/\tdt
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Interpretation :
e T; = random times of "events”

e )\ = random rate of "events”
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Invasion phase

b,K d,K
NE = NS 4 207 — 78
Two scenarios :

e extinction — 3t,NX =0
e invasion — 3t, N/ = O(K)
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Assumption : supercritical regime ry := b(0) — d(0) > 0
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Model : N = NK + zP% — 785 with ry := b(0) — d(0) > 0

Question : what is the detection time of the invasion?
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Model : N = NK + zP% — 785 with ry := b(0) — d(0) > 0
Question : what is the detection time of the invasion ?
Hitting times : for { < £ € N,

T, e=inf{t>0 : NS >¢| N =¢)

Technics from [Champagnat 2006] : in probability,
1
nﬁKZTmK+qmm
0

Problems :
e in some model In K ~ O(1)
e randomness in O(1)

Our goal : develop the asymptotic expansion of T1K_>K
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K _ pK
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K _ pK

— 1 dry(s, z
/[O,t]><]R+ {z<NE d(NE /K)} (s,2)
Branching approximation while NX < K (i.e. NK/K ~0)

Nf S / ]l{zgzs_b(O)}de(sz)
[0,t]><]R+

—/ 1<z, d(o)ydmd(s, z)
[0,1’]XR+
ODE approximation if N*g = O(K) (i.e. N,_f(f/K =0(1))

N—f ~ xi = xK + tXK (b(XK) - d(XK)) ds
K ~ At T T o s s s
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Branching approximation : if {x < K/InK

NK
P sup ‘t—1‘>n‘{inf2>0} — 0
t§T1K—>§K Zt K—oo

ODE approximation : if 1 < {x < K (i.e. 1/K < /K < 1)

K/K
P| sup t,{ - 1‘ >n| — 0
tSTgKK_}K Xt K—o0

Hitting time approximation : conditionally on {inf Z > 0}

1 1 11 1 1
T k= = InK+=1In(1/W s — = | dx+o(1
1-K o n +r0 n( / )+/0 x <b(X) - d(X) r0> X+O( )

with W ~ & (ry/b(0)) and rop = b(0) — d(0)
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Simulation : processes approximations
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Simulations : hitting times approximation
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Results of [Barbour, Hamza, Kaspi, Klebaner (2015)]
Branching approximation : for £x < K7/12 instead of £k < K/In K

=0] — 1
K—o0

P sup ‘Nf—Zt

K
t§T1—>5K

ODE approximation : for &, > K1/2%€ instead of £ > 1

NK /K
P sup t}é - 1‘ >n| — 0
thé;A)K Xt K—o00
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Thank you for your attention !

Questions ?
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