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VX —[1,00) cts, limsup,_, . V(Xt) =00 and b, 4y € [0, c0)

(V) continuous, ry(1/r) L 0 as r 1 oo and
1/V(X)—/‘ (1/V(Xu))du—b/. 1{V(X,) < fo}du  supermart.
0 0

(ii) For W : [1,00) — [1,00) submultip., any £ > 45, 3C; > 0 s.t.
P(T" < Swy) > C/V(r) forall £4+1 < V(x) < r < oo where

T :=inf{t > 0: V(X:) > r}, Sp:=inf{t >0: V(X;) < {}.

Remark.

(i) holds if W o V(X) + b/ 1{V(X,) < {y}du is a submartingale.
0
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that A(r) := ra(r) 1 oo as r — occ.

Then, for all x € X and t € [1,00), we have
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Recall
Ce,q

Leg(r)’

Hence, by Theorem LB(a), we get

m(V>r)> where L. o(r) == ro(1/r)W(2r/(1 — q))(loglog r)°.

a({|x| > r}) > c./rm 22 forall r € [1,00).
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Hence, for k € [0,¢ + (2a —7)/fB) and nx := (m. — k)/(2—-¥¢) —1 >0,
all x € R™ and small € > 0, we have

Che /[t < PR(Xe € ) = m(Wlagpape VEE [1,00).
Our lower bounds match the well-known upper [FRO05] bounds: Vx € R”

Coo /T < Pu(Xe € ) = () lapppe < Cee/t™ ™ V€ [1,00).
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im 108 IPx(Xe € ) = 7()]lrv

Jim oat = —(2a — n)/2
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Exponential ergodicity: analogous bounds hold for p =0 = /.
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Lévy driven Ornstein-Uhlenbeck process
Let 1 € (0,00) and L be a pure-jump Lévy process in R. Let X satisfy

dXt = _/LXtdt + dl_t

Assume. For some m. > 1, Lévy measure v of L satisfies
0< Iirnl!')r;f(log r)mev([r,00)) < “T_j}%p(bg r)mev([r, 00)) < oo
(v(—o00, —r) less heavy than v[r,00) & arbitrary path variation allowed)
X satisfies L(V, ¢, W) with (for large x € R" and r > 1):
V(x)=logx, o(1/r)=r"2 W(r)=rm
h(r) = r™== ensures E,[h o V(X;)] < co and linear growth in t.

Lower bounds from Theorem LB match upper bounds [FRO05]: Ve > 0,
cr/(log r)™ 7= < w([r, 00)) < Cr/(log r)™ 175,
e/t < B € ) 7y < €/
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Rogozin's Renewal Error estimates.

Thank you for your attention!
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