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1 Pseudocode

Algorithm 1 HybridSamplero-PK (K, Vi { X biepns (Y7 beerr, » { e} e, Ho, M)

fort = 2 — iter do .
Update v(®): Slice sample P (V' € dv | rest)

Update 51@ fori =1,...,k: Slice sample P (jz €ds; | rest)

Update 7, {y;"(t)} , {sgt)} : AddTable&ReUse (V, I, M, { X biepn)s {Ye* Yeetty s {Je}eert, s Ho | reSt)
CET CET
end for

Algorithm 2 HybridSampler-MH-oPK (K, Vi e A X biepn» (Y beert,  { e} e, » Ho, M)

fort = 2 — iter do
Update 32@ fori =1,...,k: Slice sample P (JZ- € ds; | rest)
Update v(Y): MH step for P (V € dv | rest) with independent proposal Stablernd(c) or
ExpTiltStablernd(\, o).
Update 7, {y;"“)} 7 {sé’f)} : AddTable&ReUse (V, T, M, {X:}iepn)s (Ve Yeert, , {Je}eert,,, Ho | rest)
CcET CcET

end for




Algorithm 3 AddTable&ReUse (V, I, M, { X }iemn) AYS Seer, {jc}cEH

Let c € II,, be such thatz € ¢
¢ c\(i}
if c = (7 then
k ~ UniformDiscrete( ;)
Yke «— '}/::*
I, < I,\{c}
V<V+J, > Add back the discarded table size to the surplus
end if

Set ’according toP(¢; = ¢ | c_;, Rest)oc {

H, | rest)

n?

JoF(z; | {Xi},e, Y.¥)  if existing
L F(z; | V) if new
if ¢ € [M] then

Joew —ExactSampleNewTableSize(V, o | rest)

V<V — Joew > Remove it from the old surplus
I, « IL, U {{i}}

ey M iid
Draw {Y] j=1 ~ Ho

Algorithm 4 ExactSampleNewTableSize(V, o | rest)

if o = 0.5 then
G ~ Gamma (%, 1)

IG ~ Inverse Gamma (1, 55V ~2)

G
‘f@tick = %
Jnew = ‘/;tickv
else
ifoc <05 && o= Z’—:,ug,vg € N then

vy

A= u?fvg”

IG ~ Inverse Gamma (1 — Yo )

Jes
Vo)

é ~&r </\, L.y ") > Samples an exponentially tilted random variable. See Favaro

et al. 1] for details.
Vitick = aoa
stick = G+IG

Jnew = sti(zk,v
end if

end if




2 Relationship to the Pitman-Yor’s Stick-breaking construction

1-v

t—Ji—Js

1=V -V3)

t—Ji—Jy—Js

(1=V)(1 = Va)(1 - V5)

0 (-1 Vi1

Izzligure 1: Generative process of Section Figure 2: Pitman-Yor’s stick breaking con-

struction

T ~ vy
Ji| T ~ SBS(T)

Jo | T, Jy ~ SBS (T—jl)

Vi ~Beta(vy |1 — 0,0+ 0)
Vo ~ Beta(ve | 1 — 0,0 + 20)

Ve ~ Beta(vg | 1 — 0,0 + (o)

Jo| T, J1,...,Je_1 ~ SBS (T—Zji)
i<t the corresponding weights are:

d

. P =V [[1-V)).

Jg <t
T— Zj<£ Jj
The Pitman Yor’s stick breaking construction from Ishwaran & James [2] can be recovered from
the size-biased sampling (SBS) generative process of Section 2.1 after integrating out the total mass

T, the change of variables given in Section 2.2 and if we choose a specific distribution for the total
mass

(S

Py

re+1)

mt_efa(t)ﬂ(o,oo) ), 60>-0c

Ty (t) =

which corresponds to the Pitman-Yor prior and f, is the density of a o-Stable random variable.
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