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again a Mondrian process!




Mondrian kernel

X1

X4

X2

X3



Mondrian kernel

X1

X4

X2

X3




Mondrian kernel

X4

X2

X1

X3

%III time

0.0 A=1




Mondrian kernel

X4
X2

X1

X3

MIII time

0.0 0.23 A=1




Mondrian kernel

X4

X2

X1

X3

%III time

0.0 0.51 A=1




Mondrian kernel

X4

X2

X1

X3

%III time

0.0 0.70 A=1




Mondrian kernel

X4

X2

X1

X3

ﬁ... time

0.0 0.72 A=1




Mondrian kernel

X4

X2

X1




Mondrian kernel

X4

X2

X1

X3

ﬁ... time

0.0 084 Ax=1




Mondrian kernel

X4

X2

X1

X3

HIII time

0.0 0.%8=1




Mondrian kernel

X4

X2

X1

X3

%III time

0.0 A=1




Mondrian kernel

.
xq cell 1

X1

X2

cell 2

cell 3

x | o(x)
X1 [0 1 0]
x2 | [010]
X3 [0 0 1]
X4 [1 0 O]



Mondrian kernel (of order 1)

X4.
x | ¢(x)
x2" x1 | [010]
x2 | [010]
x3 | [00 1]
x1° x4 | [100]
X3.

ki(x,x') = ((x), p(x')) = {1 if x,x" in the same cell

0 otherwise



Mondrian kernel (of order M)

o

!

[010]
[010]
[001]
[100]

1 .

[1]
[1]
[1]
[1]

1 .

[0010]
[0100]
[0001]
[1000]




Mondrian kernel (of order M)

o

qﬁ(xl):ﬁ[ 010 1 0010
¢(xQ):\/LW[ 010 1 0100
¢(X3):ﬁ[ 001 1 0001
¢(x4)=ﬁ[ 100 1 1000

[ S S S



Mondrian kernel (of order M)

e x
qﬁ(xl):ﬁ[ 010 1 0010
¢(xQ):\/LW[ 010 1 0100
¢(X3):ﬁ[ 001 1 0001
¢(x4)=ﬁ[ 100 1 1000
M
k/VI( ) <¢(X Z ]l{x,x’ in same cell of m-th partition}

m=1

[ S S S



Mondrian-Laplace connection

M
M— oo /-
ki (x, x) E Lixx' in same cell |m} — P [x,x in same cell ]
m=1



Mondrian-Laplace connection

M
M— oo /-
ki (x, x) E Lixx' in same cell |m} — P [x,x in same cell ]
m=1



Mondrian-Laplace connection

M
M— oo /-
ki (x, x) E Lixx' in same cell |m} — P [x,x in same cell ]
m=1




Mondrian-Laplace connection

M
M— oo /-
ki (x, x) E Lixx' in same cell |m} — P [x,x in same cell ]
m=1

X — X5|
T ~ Exp(||x — x/||1)




Mondrian-Laplace connection

1 M
kM(X,X/) = M Z

m=1

M— oo /-
Lix ' in same cell [m} — P [x,x in same cell ]

I
P(T > )\) where T ~ Exp (||x — x/||1)

X — X5| e
~ Ex

p(lx = x[[1)




Mondrian-Laplace connection

M
1 M ,
kM(X,X/) = M Z IL{x,x’ in same cell |m} =P [X,X/ in same cell ]
m=1
I
P(T > )\) where T ~ Exp (||x — x/||1)
I
“Allx — %!
i exp (A~ X1)

X — X5|
T ~ Exp(||x — x/||1)




Mondrian-Laplace connection

M
ki (x, x) Z Lixx’ in same cell |m} Mzeop [x,x’ in same cell ]
m=1
Il
P(T > )\) where T ~ Exp (||x — x/||1)
Il
exp (—\x — x|

\

X2 — X Mondrian process lifetime
T ~ Exp(||x — x/||1)




Mondrian kernel (of order M)

%.
\ xs

qﬁ(xl):ﬁ[ 010 1 0010
qﬁ(xz):ﬁ[ 010 1 0100
¢(X3):ﬁ[ 001 1 0001
¢(x4):ﬁ[ 100 1 1000

1 M
kM( ) <¢7(X Z IL{x,x’ in same cell of m-th partition}

m:l

M— oo

— exp (—/\Hx — x’||1)

[ Y Y B H—



Kernel width selection

°
Xa cell 1

X1

X2

cell 2

cell 3

x | o(x)
X1 [0 1 0]
X2 [0 1 0]
X3 [0 0 ].]
X4 [1 0 0]



Kernel width selection

°
Xa cell 1

X1

X2

cell 2

cell 3

x | o(x)
X1 [0 1 0]
X2 [0 1 0]
X3 [0 0 ].]
X4 [1 0 0]



Kernel width selection

- x| o
xq celll x1 [[01010]
x2 | [01001]
X3 [0 010 0]
x> * x4 [[10000]
cell 4 cell 5
°
X1 cell 3




Kernel width selection

- x| o
xq celll x1 [[01010]
x2 | [01001]
X3 [0 010 0]
x> * x4 [[10000]
cell 4 cell 5
Wopt = [Wl w2 W3]
°
X1 cell 3 4

X3 Winit = [w1 ws wz wo wo]




Kernel width selection

<
=N

o
=~

relative error [%]

train
validation

10°
lifetime A




Mondrian kernel vs Mondrian forest

P(x1) = ﬁ[
$(x2) = |
#(xs) = 7
d(xa) = 7 [
kernel

010
010
001
100

I
1
1
1
1

feature weights fit jointly: miny [|[®w—y|[3

[ T S

10
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