HOW TO JUMP in ensemble based MCMC samplers
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Mxr Sampler will be His job is to distribute a
jumping randomly limited amount of soil to
through the field... fill the holes proportionaly

to their size.

IPart 1.

There is
nothing

Hey,I need
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over here!

Let’s get
to work
guys!

Single chain vs._ Ensemble

eawag

aquatic research

) ; COMYEITENEE -1 I q’hﬂuﬂ”%ﬂ—ﬁwﬂ@%ﬁwﬁﬂ"ﬁ%ﬁaiwa e T e ey =
I I I [ I
— _—_— assessment 0 100 200 300 400
) ) L1 T e A R R T RS R B
° ° Chain diagnostics o] ¢
! I I I [ I
o o - . 0 100 200 300 400
| - * mean stabilization
2 0 2 4 6 8 10 2 0 2 4 6 8 10 o good or bad mixing
X1 X1
Advantages of ensemble samplers: ' -
g P Disadvantage: Entropy measure 2 _ —
« walkers learn from each other « all walkers suffer from burn in . ial ent _ L oavergence arieria
- parallelization is still possible empirical entropy. mean _—
function evaluation within the g %
ensemble Stretch move
0 _ Differential convergence
.  analytical entropy: evolution
tWwWo algo!lth S convergence
in S = / F(x) In F(x)d 2 -
comparl g . (X) " (X) X I I I I I I
« the convergence criteria: ’ 200 00 200 500 1000
Result: Obtaining MCMC samples with s.m Result: Obtaining MCMC samples with d.e. function evaluations
fort=1,..., T do fort=1,..., T do Schains = S (within one standard deviation)
for k=1, ..., Ldo for k=1,. .., Ldo
choose z; from x(t) at random; choose z; and z,, from x(?) at random; -
pick at random z € [, a] where g(z) x ﬁ z = ﬁ, if t%10 = 0 then z = 1; 100 Dim Normal
generate Y = x; + z(z(t) — z;); generate Y = zi(t) + z(x; — xn);
sp L (ndim—1) v > random(1) then if ﬁ > random(1) then _ S ?
I a:I(m):I;’;‘”I | e +1) =3 Robustness g 8 - — sm.
else else S g —_— de
| z(t 4+ 1) = 2k (1) | ak(t+1) = 2 (1); = —
end end S
end end ] ] ] c_g o
end end  In high dimensions, the > S
c Q
. : ke S I
Algorithm 1: Stretch move algorithm. Algorithm 2: Differential evolution algorithm. SenSItIVIty to the tunIng "g 2 .
-
é The Stretch Move < Differential Evolution pal’ametefs becomeS O — ~‘?—. I . | | ?
: g prominent. 200 400 600 800 1000
.I e
S ¢ walkers
’ ‘ - - Active.2
g C . . ————
iy 8 o e - Our R package | | Aknowledgements: This research
) ™® prc AcHvesd CI“SIOn L Is part of the QUICS project funded
from the European Union’s Seventh

X2

®1 ®1

 We assessed the samplers by means of their convergence
speed, robustness and effective sample sizes.
« For some cases of posteriors characterized by multimodality

differential evolution has shown to be superior.

« For posteriors with strongly non-linear features as well as high
dimensional normal distributions, we found that the stretch
move outperformes the differential evolution move with respect

to all three aspects.
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