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BPVE

Let {ζn,j}n,j≥0 the sequence of r.v.’s such that

ζn,j , n, j ≥ 0 are mutually independent;

for any n ≥ 0 r.v.’s ζn,1, ζn,2, . . . have common distribution Pn.

Z0 = 1, Zn+1 =

Zn∑
j=1

ζn,j for n ≥ 0.

ζn,1 ≥ 1 a.s. for any n ≥ 1.
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P1 • • Z1 = 2

P2 • • • • Z2 = 4

P3 • • • • • • Z3 = 6
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Condition for fading

∞∏
n=0

Eζ(n)1 <∞. (1)

Proposition 1

Let (1) holds. Then there exists Z∞ ∈ L1(Ω) such that

Zn → Z∞ a.s. and in L1(Ω) as n→∞.

Moreover, the fading time

ν = inf{n ≥ 1 : Zn = Zn+1 = . . . = Z∞} <∞ a.s.
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Properties of BPVE with fading

Goal: to obtain conditions for the finiteness of the moments of ν and Z∞.
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BRW

{Zn} ↔ T = (V, E)

π = (e1, e2, . . .) – path.

e ∈ E ↔ ξn(e),j(e) ∼ F , Eξ1,1 = 0

ξn,j , n, j ≥ 1 are independent

{ξn,j} and {ζn,j} are independent

g-shifted BRW:

Sg(π) =
∑
e∈π

ξn(e),j(e) − g(|π|)
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Let
Rgn = sup

π:|π|≤n
Sg(π).

P
(
Rgµ > x

)
∼? as x→∞

where µ ≤ ∞ is the counting r.v.
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