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Describes a sharp transition in the convergence
of finite ergodic Markov chains to stationarity .

Steady convergence Abrupt convergence
it takes a while to reach the distance fron quickly
distance Y% fronp, then a drops froml to O

while longer to reach
distance Y4, etc.
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Why is cutoff important?

Consider an MCMC sampler (e.g., heatbath
Glauber dynamics for the Ising Model) with a
mixing -time of order f(n).

Cutoff & $omec> 0 so that:

A We must run the chain for
at least~ c G(n) steps to get
anywhere near stationarity .

A Running it any longer than
that Is essentially redundant.

Proofs usually require (and thus provide) a deep
understanding of the chain (its reasons for mixing).

Many natural chains are believedo have cutoff, yet

eran be extremely challenging.
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tochastic Ising model

metry: finite graph G=(V,E).
t of possible configurations: W ={ 8" spins.

ability of a configuration s | W¢ given by the
s distribution(no external field):

1 ]

m( 5)—% p( QNE (s) ()@)

E O= Inverse-temperature: as b - === m favors
configurations with aligned neighboring spins.

e Heat-bath Glauber dynamics for m (MC on W):
Choosexl V u.a.r. and update Its spln according
to A1z conditioned on remaining spins.




Qutoff for Stochastic Ising

£ Ising model on the complete graph:

A High temperature:
[Levin, Luczak, P e08] e s

A Complete picture:
| Di ng, L10] R e

E Key element in analysis:

A Birth -and-death chains:
| DI ng, LO9 Peres

e Extensions to g-state Potts model §
A [Cuff, Ding, L., Louidor, Peres, Sly] &
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Curie-Weiss model:
Scaling window in the mixing-time evolution

| 1(n/9)log(*n) |
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Viean-field Potts model, g=3

etween (0., 0,):
Exponential mixing, but
Fast oO0essenjss
with cutoff

(well known)




