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Redwood pattern: offspring locations

1

2

3

8��	�� �? E���
��� �� 0��*��� �������� *�
� 
������ �9����� �������

!�



o
o oo

o

oo
oo

o

o

o o

o
oo o

o oo o oo
o

o

o

ooo
o

o o

o
o

o

o
o

o
o o

o
o

oo o

o

o

o

o

o

oo
o

o

o

o
oo

o o

o
o oo
o

o

o
o

oo
o

o

o
o

o
o

o

ooooo

oo o

o
o o

o
oooo ooo oo oo

o
o

o

o
o

o
o
o

o
o

oo
oo
o

o
oo

o
o oo

oo

o

oo
o o

o

o
o
o

o

o

ooooo
oo o

o

ooo

o
o o o o

o o
o

o

o
o
oooo o o

o
ooo oo

o

o

oooo o
oo

oo
o

o

o o o

oo
o

o o
o

o
oo

o

o

 

 

Hex pattern: offspring locations
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Hex pattern: parent locations

��& E���
��� �� �9������ *�
� 
������ �9����� ������ �'& E���
��� �� �����
 ����


8��	�� >? ��3 ��

���

!�



(sweep#)/1000

k

0 50 100 150 200

8
10

12
14

16
18

Trace plot of k

(every 100th sweep shown)
(sweep#)/1000

si
g1

1
0 50 100 150 200

0.
00

2
0.

00
4

0.
00

6
0.

00
8

0.
01

0

Trace plot of sig11

(every 100th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

0 50 100 150 200

0.
00

2
0.

00
4

0.
00

6
0.

00
8

0.
01

0

Trace plot of sig22

(every 100th sweep shown)
(sweep#)/1000

si
g1

2

0 50 100 150 200

0.
0

0.
00

2
0.

00
4

0.
00

6
0.

00
8

Trace plot of sig12

(every 100th sweep shown)

��& #�� ��& #��

8��	�� !? 6���� ���
 �� �� #��� #�� ��� #�� ��� ���*��� ����� ;> 	��� ��� >������ *����

!>



(sweep#)/1000

k

0 50 100 150 200

4
6

8
10

12
14

16

Trace plot of k

(every 100th sweep shown)
(sweep#)/1000

si
g1

1
0 50 100 150 200

0.
01

0.
02

0.
03

Trace plot of sig11

(every 100th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

0 50 100 150 200

0.
0

0.
01

0.
02

0.
03

0.
04

Trace plot of sig22

(every 100th sweep shown)
(sweep#)/1000

si
g1

2

0 50 100 150 200

-0
.0

15
-0

.0
10

-0
.0

05
0.

0
0.

00
5

Trace plot of sig12

(every 100th sweep shown)

��& #�� ��& #��

8��	�� $? 6���� ���
 �� �� #��� #�� ��� #�� ��� ��3 ����� ;> 	��� ��� >������ *����

!!



 

(sweep #198490)

 

ff ff ff f
f

f ffff
f fffffaaaaa

aaa
aa

aaa

aaaaa

ccccc
ccc

cccccc
cccc

c
dbb

bb b

e
e

e

ee
ee e

ee

bbbbbb
bbbbbbb

b
b

b

cd
dd

dddddd
d d

g
ggggggg

ggg
gg
g

gggggg
ggg

Cluster memberships for last k=7

 

(sweep #199740)
 

ff ff ff f
f

f ffff
f fffffhhhhh

hhh
hh

hhh

aaaaa

ccccc
ccc

cccccc
cccc

c
dbb

jb b

e
e

e

ee
ee e

jj

jjbbb j
j jbjjbj

j
b

j

dd
dd

dddddd
d d

g
igggigiig

igg
i

iigi gi
igi

Cluster memberships for last k=10

��& � : � �'& � : ��

 

(sweep #199980)

 

ff ff ff f
f

f ffff
f fffffhhhhh

hhh
hh

hhh

aaaaa

ldlld
ddl

dddl ll
ll dd

l
abb

bb b

j
j

e

ee
ee e

jj

kkkkkk
kj
kkkkk

k
k

k

cc
cc

cccccc
c c

g
ggigigg

ggg
gg
i

iggi gi
ii i

Cluster memberships for last k=12

 

(sweep #185900)

 

lcclccl
c

lcllc
ccllclfff ff

fff
ff

fff

hhhhh

gggga
agg

agammm
mmgm

a
hee

ee e

b
b

o

bb
bb b

kb

kkkkee
kkekkje

j
j

j

nn
nn

nnnnnn
n n

d
ddddddidd

did
d

diii ii
di i

Cluster memberships for last k=15

��& � : �> ��& � : � 

8��	��  ? %����� ��	
�� ���'������ ���*��� ��
��

!$



 

(sweep #168160)

 

b
b bb

b

bb
bb

b

b

b c

c
cc c

b bc c cc
c

c

c

ccc
c

c c

a
a

a

a
b

a
a b

b
b

aa b

b

b

b

b

b

bb
b

b

b

b
bb

b cc

c
c cc
c

c

c
c

cc
c

c

a
a

a
a

a

aaaaa

a
aa b

b
a b

a
bbab bbb cb bb

b
b

b

b
b

b
b
b

b
c

cc
cc
c

c
cc

c
c cc

cc

c

c

aa
a a

a

a
a
a

a

b

aabaa
aa b

b

bab

b
b b c c

b b
b

b

b
b
bbbb c c

c
ccc cc

a

a

aaaa a
ba

aa
a

a

a a b

bb
b

b b
b

b
ba

b

c

Cluster memberships for last k=3

 

(sweep #199990)
 

c
c cc

c

cc
dc

c

c

c b

b
bc b

c cd b bb
b

b

b

bbb
b

b b

a
c

c

a
c

a
e a

a
c

aa c

c

c

d

c

c

cc
c

c

d

c
cc

c bd

b
d bb
b

b

b
b

bb
b

b

a
a

a
a

a

aaaaa

a
aa e

c
c c

c
cccc cdc dc cc

d
c

c

c
d

c
c
d

d
b

bd
db
b

d
dd

b
b bb

bb

b

b

aa
a a

e

e
a
a

a

a

aaaaa
aa e

e

eee

e
e c d d

d d
d

d

d
d
ddee d b

b
bdd bd

e

e

eaaa e
ee

ea
a

a

a e e

ee
e

e e
e

e
ee

d

d

Cluster memberships for last k=5

��& � : ! �'& � :  

 

(sweep #194700)

 

f
f ff

f

ff
ff

f

f

f c

c
ff c

f fc d cc
c

c

c

ccc
c

c c

e
e

f

a
f

e
a a

e
a

ea e

b

e

a

a

f

fe
a
f

f

a
ea

a dd

c
c cd
d

c

c
d

cc
d

b

h
h

e
h

h

hheah

h
hh e

e
f a

e
eaae eba aa be

b
a

a

b
b

b
b
a

b
d

db
dd
d

b
dd

c
d dd

db

d

d

gh
h h

h

e
h
h

h

e

hghhg
hh g

e

hgh

h
h b b b

b b
b

b

b
b
bbbb b b

d
bbb bb

g

g

gggg g
gh

gg
g

g

h g g

gg
g

g g
g

g
gg

g

b

Cluster memberships for last k=8

 

(sweep #194340)

 

f
f ff

f

ff
ff

f

f

f c

c
cf c

f ac a cc
c

c

c

ccc
c

c c

i
i

f

f
f

i
i f

i
i

ei f

j

a

f

a

c

ai
a

a

f

a
af

f da

c
d cc
d

c

c
d

cd
d

d

e
e

i
e

e

ieeee

e
ei h

i
i a

i
iaie aja ja aj

j
a

a

j
j

j
j
a

d
d

dj
dd
b

d
dj

d
j dd

dd

d

b

hh
h h

h

i
e
e

h

h

hhhhh
hi h

a

jgg

g
h j b b

b b
d

a

j
a
jbgj b b

d
bbb bb

g

h

ghhg g
gg

gg
g

g

h h g

gg
g

g g
g

g
gg

b

b

Cluster memberships for last k=10

��& � : # ��& � : ��

8��	�� /? %����� ��	
�� ���'������ ��3 ��

����

! 



(sweep#)/1000

k

10 12 14 16 18 20

7
8

9
10

11
12

13

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
00

4
0.

00
6

0.
00

8
0.

01
0

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
00

2
0.

00
4

0.
00

6
0.

00
8

0.
01

0

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

0.
00

2
0.

00
4

0.
00

6
0.

00
8

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� �? 6���� ���
 �� �� #��� #�� ��� #�� ��� ���*��� ����� ;� 	��� *��� �����1>�����

!/



(sweep#)/1000

k

10 12 14 16 18 20

8
10

12
14

16
18

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
00

2
0.

00
4

0.
00

6
0.

00
8

0.
01

0
0.

01
2

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
00

2
0.

00
4

0.
00

6
0.

00
8

0.
01

0

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

0.
0

0.
00

2
0.

00
4

0.
00

6
0.

00
8

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� #? 6���� ���
 �� �� #��� #�� ��� #�� ��� ���*��� ����� ;> 	��� *��� �����1>�����

!�



(sweep#)/1000

k

10 12 14 16 18 20

8
10

12
14

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
00

4
0.

00
6

0.
00

8
0.

01
0

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
00

4
0.

00
6

0.
00

8
0.

01
0

0.
01

2

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

0.
00

2
0.

00
4

0.
00

6
0.

00
8

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� �? 6���� ���
 �� �� #��� #�� ��� #�� ��� ���*��� ����� ;! 	��� *��� �����1>�����

!#



7 8 9 10 11 12 13

0
10

0
20

0
30

0

k

fr
eq

ue
nc

y

Histogram of k (range: 7-13)

(sweeps 10010-20000, using every 10th sweep)

7 8 9 10 12 14 16 18

0
50

10
0

15
0

20
0

k

fr
eq

ue
nc

y

Histogram of k (range: 7-18)

(sweeps 10010-20000, using every 10th sweep)

��& ����� ;� �'& ����� ;>

7 8 9 10 11 12 13 14

0
50

10
0

15
0

20
0

25
0

k

fr
eq

ue
nc

y

Histogram of k (range: 7-14)

(sweeps 10010-20000, using every 10th sweep)

��& ����� ;!

8��	�� ��? ��
����� �� � ��� ���� ���*��� ����� 	��� *��� �����1>�����

!�



(sweep#)/1000

k

10 12 14 16 18 20

4
6

8
10

12

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
01

0.
02

0.
03

0.
04

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
0

0.
01

0.
02

0.
03

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

-0
.0

15
-0

.0
10

-0
.0

05
0.

0
0.

00
5

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� ��? 6���� ���
 �� �� #��� #�� ��� #�� ��� ��3 ����� ;� 	��� *��� �����1>�����

$�



(sweep#)/1000

k

10 12 14 16 18 20

6
8

10
12

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
00

5
0.

01
0

0.
01

5
0.

02
0

0.
02

5
0.

03
0

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
00

5
0.

01
0

0.
01

5
0.

02
0

0.
02

5

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

-0
.0

10
-0

.0
05

0.
0

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� �>? 6���� ���
 �� �� #��� #�� ��� #�� ��� ��3 ����� ;> 	��� *��� �����1>�����

$�



(sweep#)/1000

k

10 12 14 16 18 20

6
7

8
9

10
11

Trace plot of k

(every 10th sweep shown)
(sweep#)/1000

si
g1

1
10 12 14 16 18 20

0.
00

5
0.

01
0

0.
01

5
0.

02
0

0.
02

5
0.

03
0

Trace plot of sig11

(every 10th sweep shown)

��& � �'& #��

(sweep#)/1000

si
g2

2

10 12 14 16 18 20

0.
00

5
0.

01
0

0.
01

5
0.

02
0

0.
02

5

Trace plot of sig22

(every 10th sweep shown)
(sweep#)/1000

si
g1

2

10 12 14 16 18 20

-0
.0

10
-0

.0
06

-0
.0

02
0.

0
0.

00
2

Trace plot of sig12

(every 10th sweep shown)

��& #�� ��& #��

8��	�� �!? 6���� ���
 �� �� #��� #�� ��� #�� ��� ��3 ����� ;! 	��� *��� �����1>�����

$>



3 4 5 6 7 8 9 10 12

0
50

10
0

15
0

20
0

k

fr
eq

ue
nc

y

Histogram of k (range: 3-13)

(sweeps 10010-20000, using every 10th sweep)

5 6 7 8 9 10 11 12

0
10

0
20

0
30

0
40

0
k

fr
eq

ue
nc

y

Histogram of k (range: 5-12)

(sweeps 10010-20000, using every 10th sweep)

��& ����� ;� �'& ����� ;>

6 7 8 9 10 11

0
10

0
20

0
30

0
40

0

k

fr
eq

ue
nc

y

Histogram of k (range: 6-11)

(sweeps 10010-20000, using every 10th sweep)

��& ����� ;!

8��	�� �$? ��
����� �� � ��� ���� ��3 ����� 	��� *��� �����1>�����

$!



batch number = (batch size)/500

m
ax

. e
.v

. o
f W

c^
(-

1)
*V

ha
t

5 10 15 20

1.
00

0
1.

00
5

1.
01

0
1.

01
5

PSRF’s of Vhat vs. Wc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
V

ha
t)

 a
nd

 m
ax

. e
.v

.(
W

c)
5 10 15 20

0.
0

0.
02

0.
04

0.
06

0.
08

0.
10

Max. e.v. of Vhat and Wc for Sig

��& F%08? �� �� �� 
 �'& ��3� ����? �� �� �� 


batch number = (batch size)/500

m
ax

. e
.v

. o
f W

m
W

c^
(-

1)
*W

m

5 10 15 20

0.
99

5
1.

00
0

1.
00

5
1.

01
0

1.
01

5
1.

02
0

1.
02

5

PSRF’s of Wm vs. WmWc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
W

m
) 

an
d 

m
ax

. e
.v

.(
W

m
W

c)

5 10 15 20

0.
0

0.
01

0.
02

0.
03

0.
04

Max. e.v. of Wm vs. WmWc for Sig

��& F%08? �� � �� �
 ��& ��3� ����? �� � �� �


8��	�� � ? F�
��
��� ���� ���	�
��� ���
�� ��� ��3��	� ��������	� ���
 ��� ���� #��� ���#��� *�+��&&� ���1

*��� ��
��

$$



batch number = (batch size)/500

m
ax

. e
.v

. o
f W

c^
(-

1)
*V

ha
t

5 10 15 20

1.
0

1.
2

1.
4

1.
6

1.
8

2.
0

PSRF’s of Vhat vs. Wc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
V

ha
t)

 a
nd

 m
ax

. e
.v

.(
W

c)
5 10 15 20

0.
0

0.
2

0.
4

0.
6

0.
8

Max. e.v. of Vhat and Wc for Sig

��& F%08? �� �� �� 
 �'& ��3� ����? �� �� �� 


batch number = (batch size)/500

m
ax

. e
.v

. o
f W

m
W

c^
(-

1)
*W

m

5 10 15 20

1.
00

1.
05

1.
10

1.
15

1.
20

1.
25

PSRF’s of Wm vs. WmWc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
W

m
) 

an
d 

m
ax

. e
.v

.(
W

m
W

c)

5 10 15 20

0.
0

0.
1

0.
2

0.
3

0.
4

Max. e.v. of Wm vs. WmWc for Sig

��& F%08? �� � �� �
 ��& ��3� ����? �� � �� �


8��	�� �/? F�
��
��� ���� ���	�
��� ���
�� ��� ��3��	� ��������	� ���
 ��� ���� #��� ���#��� *�+��&&� ��3

��

����

$ 



batch number = (batch size)/500

m
ax

. e
.v

. o
f W

c^
(-

1)
*V

ha
t

5 10 15 20

2
4

6
8

10
12

PSRF’s of Vhat vs. Wc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
V

ha
t)

 a
nd

 m
ax

. e
.v

.(
W

c)
5 10 15 20

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Max. e.v. of Vhat and Wc for Sig

��& F%08? �� �� �� 
 �'& ��3� ����? �� �� �� 


batch number = (batch size)/500

m
ax

. e
.v

. o
f W

m
W

c^
(-

1)
*W

m

5 10 15 20

1.
0

1.
1

1.
2

1.
3

1.
4

1.
5

PSRF’s of Wm vs. WmWc for Sig

Multivariate
log(sig11)
log(sig22)
z(rho12)

batch number = (batch size)/500

m
ax

. e
.v

.(
W

m
) 

an
d 

m
ax

. e
.v

.(
W

m
W

c)

5 10 15 20

0.
0

0.
05

0.
10

0.
15

0.
20

Max. e.v. of Wm vs. WmWc for Sig

��& F%08? �� � �� �
 ��& ��3� ����? �� � �� �


8��	�� ��? F�
��
��� ���� ���	�
��� ���
�� ��� ��3��	� ��������	� ���
 ��� ����#��� ���#��� *�+��&&� ����1


����� ����� *�
� ��3 ��

����

$/


