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X = {Xn}nen is a random walk in random environment (RWRE)

Pw[Xn+1:k+1|Xn:k]:pk
Pw[Xn+1 =k-—1 |Xn:k]:qk

P., — quenched probability. Define the annealed probability P viz.

PXe€ A weB]= / P,[X € A] P(dw).
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Vs = 22n2§i<3n2 Yi

Vi depends on po, p1, . . ., P2n,—1, V3 depends on pon,, Pon, 15 - - - » Pan,—1-
Vi and V; are independent and identically distributed!



Buraczewski, Damek, Mikosch, Zienkiewicz (Ann. Probab. ‘13)
Precise large deviations for 1-dependent sequence



Buraczewski, Damek, Mikosch, Zienkiewicz (Ann. Probab. ‘13)
Precise large deviations for 1-dependent sequence

n—1
IP’[ZY,->cn]~]P’[ Z 7,->cn] =P[Vi+...+ V2 >on|
i=0

0<i<n



Buraczewski, Damek, Mikosch, Zienkiewicz (Ann. Probab. ‘13)
Precise large deviations for 1-dependent sequence

n—1
IP’[ZY,->cn]~]P’[ Z 7,>cn] =P[Vi+...+ V2 >on|
i=0 0<i<n

» V; are identically distributed and 1-dependent

> P[Vi>cn]~ Cnan™® (Vo = Y o<z, Yi P[Yi>n] ~cn™®)

> P[V;>cn, Viyy > cn| = 0(%)



Buraczewski, Damek, Mikosch, Zienkiewicz (Ann. Probab. ‘13)
Precise large deviations for 1-dependent sequence

n
IP’[ZY,->cn]~]P’[ > 7,>cn] =PV +...+ Vz > cn]
j= 0<i<n
» V; are identically distributed and 1-dependent
> P[Vi>cn]~ Cnan™® (Vo = Y o<z, Yi P[Yi>n] ~cn™®)
> P[V;>cn, Vi > cn] = 0(%)

n/n
IP[ZY,->cn] [Zv>cn] ~—IP[V1 >cnl~Cn'™®

i=1



Let A= %. Assume
EAY =1 a>1

Solomon (Ann. Probab. ‘75)

Kesten, Kozlov, Spitzer (Compos. Math. 75)

X, —vn X, —vn
ae(1,2), 2o r, as2 2V

e nz

Dembo, Peres, Zeitouni (Commun. Math. Phys. ‘96)
log P[X, < (v —¢)n] ~ (1 —a)logn.
Buraczewski, D. (submitted ‘17)

P[X, < (v —&)n] ~ Ce~*n'~*

=N



D. Buraczewski, E. Damek, T. Mikosch, and J. Zienkiewicz.

Large deviations for solutions to stochastic recurrence equations under
Kesten’s condition. Ann. Probab, 41(4):2755-2790, 2013.

D. Buraczewski and P. D.

Precise large deviations for random walk in random environment.
arXiv:1710.01075, 2017.

D. Buraczewski and P. D.

Precise large deviation estimates for branching process in random
environment. arXiv:1706.03874, 2017.

A. Dembo, Y. Peres, and O. Zeitouni.

Tail estimates for one-dimensional random walk in random environment.
Comm. Math. Phys, 181(3):667—683, 1996.

H. Kesten, M. V. Kozlov, and F. Spitzer.

A limit law for random walk in a random environment. Compositio Math,
30:145-168, 1975.

F. Solomon.

Random walks in a random environment. Ann. Probability, 3:1-31, 1975.



00 no
Cyn ¢ ~ P[Z Zo7k > cn] ~ P[Z ZO,k > Cn]7
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.



00 no
Cyn ¢ ~ P[Z Zo7k > cn] ~ P[Z ZO,k > Cn]7
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.

k
Ta=inf{k > 0] Y Z;>n}
j=1



00 no
Cyn ¢ ~ P[Z Zo7k > cn] ~ P[Z ZO,k > Cn]7
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.

k
Ta=inf{k > 0] Y Z;>n}
j=1

Recall that EA® = 1 and consider the change of measure
E[f(Ax, Zo.k)k<n] = ENG f(Ax, Zo k)k<n



00 no
Cyn ¢ ~ P[Z Zo7k > cn] ~ P[Z ZO,k > Cn]7
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.

k
Ta=inf{k > 0] Y Z;>n}
j=1

Recall that EA* = 1 and consider the change of measure
E[f(Ak, Zo.x)k<n] = ENSf(Ak, Zo.k)k<n
Then {Z, «} is supercritical under P since
p=ElogE,Z1=ElogA)=EA*logA>0



00 no
Cyn ¢ ~ P[Z Zo7k > cn] ~ P[Z ZO,k > Cn]7
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.

k
Ta=inf{k > 0] Y Z;>n}
j=1

Recall that EA* = 1 and consider the change of measure
E[f(Ak, Zo.x)k<n] = ENSf(Ak, Zo.k)k<n
Then {Z, «} is supercritical under P since
p=ElogE,Z1=ElogA)=EA*logA>0

K
: [
Tn%inf{k>0|Zep/>n}x£n

=



00 no
Cyn ¢ ~ P[Z 207;( > cn] ~ P[Z ZO,k > cn],
k=0

k:m

where ny = % logn— +/logn, np = % log n + +/log n.

k
Ta=inf{k > 0] Y Z;>n}
j=1
Recall that EA® = 1 and consider the change of measure
E[f(Ax, Zo.k)k<n] = ENG f(Ax, Zo k)k<n
Then {Z, «} is supercritical under P since
p=ElogE,Z1=ElogA)=EA*logA>0

k
; log n
mmainflk>0] > e >y~ 22T

j=1

Buraczewski, D. (submitted ‘17)

1
Tn Th < OO —>P —.
log(n) P




D. Buraczewski, E. Damek, T. Mikosch, and J. Zienkiewicz.

Large deviations for solutions to stochastic recurrence equations under
Kesten’s condition. Ann. Probab, 41(4):2755-2790, 2013.

D. Buraczewski and P. D.

Precise large deviations for random walk in random environment.
arXiv:1710.01075, 2017.

D. Buraczewski and P. D.

Precise large deviation estimates for branching process in random
environment. arXiv:1706.03874, 2017.

A. Dembo, Y. Peres, and O. Zeitouni.

Tail estimates for one-dimensional random walk in random environment.
Comm. Math. Phys, 181(3):667—683, 1996.

H. Kesten, M. V. Kozlov, and F. Spitzer.

A limit law for random walk in a random environment. Compositio Math,
30:145-168, 1975.

F. Solomon.

Random walks in a random environment. Ann. Probability, 3:1-31, 1975.



