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1 Pseudocode

Algorithm 1 HybridSamplerσ-PK
´

K,V, c, tXiuiPrns, tY
˚
c ucPΠn , tJ̃cucPΠn , H0,M

¯

for t “ 2 Ñ iter do
Update vptq: Slice sample P̃ pV P dv | restq
Update sptqi for i “ 1, . . . , k : Slice sample P̃

´

J̃i P dsi | rest
¯

Update πptq,
!

y
˚ptq
c

)

cPπ
,
!

s
ptq
c

)

cPπ
: AddTable&ReUse

´

V,Πn,M, tXiuiPrns, tY
˚
c ucPΠn , tJ̃cucPΠn , H0 | rest

¯

end for

Algorithm 2 HybridSampler-MH-σPK
´

K,V, c, tXiuiPrns, tY
˚
c ucPΠn , tJ̃cucPΠn , H0,M

¯

for t “ 2 Ñ iter do
Update sptqi for i “ 1, . . . , k : Slice sample P̃

´

J̃i P dsi | rest
¯

Update vptq: MH step for P̃ pV P dv | restq with independent proposal Stablernd(σ) or
ExpTiltStablernd(λ, σ) .

Update πptq,
!

y
˚ptq
c

)

cPπ
,
!

s
ptq
c

)

cPπ
: AddTable&ReUse

´

V,Πn,M, tXiuiPrns, tY
˚
c ucPΠn , tJ̃cucPΠn , H0 | rest

¯

end for
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Algorithm 3 AddTable&ReUse
´

V,Πn,M, tXiuiPrns, tY
˚
c ucPΠn , tJ̃cucPΠn , H0 | rest

¯

Let c P Πn be such that i P c
cÐ cztiu
if c “ H then

k „ UniformDiscretep 1
M q

Y ek Ð Y ˚c
Πn Ð Πnztcu

V Ð V ` J̃c Ź Add back the discarded table size to the surplus
end if

Set c1according toPpci “ c | c´i,Restq9
"

J̃cF pxi | tXiuiPc Y
˚
c q if existing

V
M F pxi | Y

˚
c q if new

if c1 P rM s then
J̃new ÐExactSampleNewTableSizepV, σ | restq
V Ð V ´ J̃new Ź Remove it from the old surplus
Πn Ð Πn Y ttiuu
Y ˚
tiu Ð Y ec1

Y ec1 „ H0

else
c1 Ð c1 Y tiu

end if
Draw tY ej u

M
j“1

i.i.d.
„ H0

Algorithm 4 ExactSampleNewTableSizepV, σ | restq

if σ “ 0.5 then
G „ Gamma

`

3
4 , 1

˘

IG „ Inverse Gamma
`

1
4 ,

1
43V

´2
˘

Vstick “
?
G?

G`
?
IG

J̃new “ VstickV
else

if σ ă 0.5 && σ “ uσ
vσ
, uσ, vσ P N then

λ “ u2
σ{v

vσ
uσ
σ

IG „ Inverse Gamma
´

1´ uσ
vσ
, λ
¯

1
G „ ET

´

λ, L
´1{u
uσ
vσ

¯

Ź Samples an exponentially tilted random variable. See Favaro
et al. [1] for details.

Vstick “
G

G`IG

J̃new “ VstickV
end if

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

t � J̃1

t � J̃1 � J̃2

t � J̃1 � J̃2 � J̃3

...

0 T = tJ̃1J̃2J̃3

Figure 1: Generative process of Section
2.1

T „ γPY

J̃1 | T „ SBSpT q

J̃2 | T, J̃1 „ SBS
´

T ´ J̃1

¯

...

J̃` | T, J̃1, . . . , J̃`´1 „ SBS

˜

T ´
ÿ

iă`

J̃i

¸

...

P`
d
“

J̃`

T ´
ř

jă` J̃j

1 � V1

(1 � V1)(1 � V2)

(1 � V1)(1 � V2)(1 � V3)

...

0 1V1V2(1 � V1)...

Figure 2: Pitman-Yor’s stick breaking con-
struction

V1 „ Betapv1 | 1´ σ, θ ` σq

V2 „ Betapv2 | 1´ σ, θ ` 2σq

...
V` „ Betapv` | 1´ σ, θ ` `σq

...

the corresponding weights are:

P`
d
“ V`

ź

jă`

p1´ Vjq.

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

γPYptq “
Γpθ ` 1q

Γp θσ ` 1q
t´θfσptqIp0,8qptq, θ ą ´σ

which corresponds to the Pitman-Yor prior and fσ is the density of a σ-Stable random variable.
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