
●

●
●
●
●●●
●

●●
●
●
●●●

●●●●●
●●●
●
●●
●
●
●
●●
●●
●
●

●

●

●
●
●

●●●●●●●
●
●

●
●●●
●

●

●●●●●●●
●
●

●
●
●
●
●●
●●●●●
●●

●
●
●●●●
●
●

●
●
●
●●

●●
●●●

●
●●●

●
●●
●●

●
●
●
●

●
●●

●●●●
●

●
●●
●●
●●
●
●●●●●

●

●●●
●●
●
●●

●●
●●●●●●

●
●●●
●
●●

●
●
●●
●
●●

●
●
●

●●
●
●
●●

●
●

●
●
●●
●●●●●
●●●
●
●

●

●

●●●

●
●●●

●
●●
●●
●●●●●
●
●
●

●
●

●●
●
●●●
●
●
●●

●

●●
●
●
●●
●●●
●●●

●●●●
●●
●●

●●●●

●●

●

●●●●●

●
●
●

●●
●●●
●
●
●●
●●●
●●
●
●
●●

●●●
●
●●

●●●

●●
●
●●●●
●
●●
●●
●
●

●

●
●●
●●●
●

●
●●●●
●●
●
●
●●
●
●
●
●
●●
●
●●●●

●
●
●●●

●
●
●●●

●
●
●
●
●●
●●●●●
●
●●●●

●
●
●

●●

●●
●●●
●
●●

●
●
●
●●●●

●
●●
●
●
●●
●●●
●●

●
●
●
●
●
●

●●

●●
●●●
●●
●
●●

●

●●

●●●
●
●●
●

●
●●

●
●
●
●
●●

●●

●
●●●●●●
●
●
●

●
●
●
●●
●

●●●●
●
●●●
●●●
●
●●

●●●
●●●●

●
●
●
●●
●
●
●●

●●
●●●●●
●●
●

●●●

●●●

●
●
●
●●●●
●

●
●●
●●
●●
●●
●

●●●
●●
●●●●

●
●●●
●
●
●●

●●

●

●

●

●
●

●
●
●●

●
●

●
●
●●

●●

●●●

●

●●●●
●●●

●

●
●●
●

●●
●●

●

●●

●

●
●●●
●
●●
●
●●●
●
●
●
●●●
●
●
●●●
●

●
●●

●
●
●

●
●
●
●●
●
●●●

●●●
●

●

●

●

●

●●

●

●
●

●
●
●●
●

●
●
●
●●
●●

●
●●
●
●

●●
●●
●

●●●

●
●●
●
●●●

●●●
●●●
●●
●
●

●

●●
●●
●●
●

●
●

●●
●
●●
●●●
●
●●●

●●●●●●

●
●●●
●
●●
●
●●●
●
●●
●

●●●
●
●●
●
●●
●
●

●
●

●

●
●●
●
●

●
●
●
●●●●
●●●●●

●
●
●
●●
●●
●●
●
●
●●
●●●

●●●

●●
●
●
●●

●●
●
●

●●

●

●●
●
●

●
●
●●

●●●●
●

●●●
●

●
●
●●

●
●
●
●
●●●●
●
●
●
●
●

●

●●

●●●
●
●

●
●

●●●
●●●
●
●
●

●
●
●

●●●
●●●●
●
●

●
●●

●●●
●●
●●
●

●●●●
●
●
●●●
●
●●
●●●●
●
●
●●
●●●
●●●
●
●●●●●

●●

●●

●
●

●
●●●●
●●
●
●
●
●●●●●●
●●●

●●
●
●●
●●●●●
●
●●

●

●●
●
●

●
●
●
●

●●●●

●
●●

●●●●
●
●●

●●
●●
●●
●●
●

●
●
●

●●●
●●●●

●●
●

●
●

●●
●
●
●●

●
●●
●

●
●
●●

●

●●
●
●●

●
●●
●●
●
●
●
●●
●

●

●

●
●●

●

●
●
●

●●●●
●●●
●●
●
●●

●
●

●●
●

●
●
●
●●
●●

●●
●
●●

●

●●●●
●
●

●

●
●●
●●

●
●

●

●●●
●●
●
●●

●
●●
●
●●
●●●
●
●
●
●

●
●
●●

●
●

●

●
●●●●●●
●
●
●●
●
●●
●
●●●●●
●●

●
●
●

●●●
●●

●
●●
●●
●

●
●
●

●
●

●●

●●
●●
●

●●●●●
●
●●

●

●
●
●●●●●
●
●
●
●
●
●
●
●●
●
●
●●
●
●

●
●
●
●●●
●●●●●●●
●●●●●
●●

●
●

●●●

●
●●
●

●

●

●
●

●
●●●●
●

●
●●
●

●
●●●●●
●
●
●●

●
●
●
●●
●

●

●
●
●
●
●●
●●●
●
●●●●

●

●●
●●●
●●
●

●●

●●●

●●●
●

●●
●
●
●
●●
●

●

●●●●

●

●●
●
●●
●

●●
●
●●
●
●
●
●

●
●●●

●●
●
●●

●●
●●
●●●

●
●

●
●●

●

●

●●
●
●●
●

●
●
●
●●●
●●●●
●●●
●

●
●
●
●
●
●
●

●

●

●
●
●●
●

●●

●
●
●
●●
●●●●

●●
●●●●●

●●
●
●●

●
●●●
●●

●

●
●●
●
●●
●●
●
●
●

●
●
●●
●●
●
●
●
●
●

●●
●
●●●
●
●●
●●

●
●
●

●

●●

●
●●●●
●●●●●
●●
●●
●●●

●
●
●
●●
●

●

●●●

●
●●●
●
●

●
●

●
●

●
●●●
●
●●●●
●
●●●●●

●
●●

●
●
●
●
●●●

●
●●●●●●
●
●
●
●

●
●

●

●●

●●
●●●●

●●
●●
●●
●●●●

●
●●●
●●
●●
●●●
●

●●
●●

●
●

●

●

●●
●
●●●

●
●●
●
●

●
●●●●●
●
●
●●

●●

●

●
●

●●
●

●
●●
●

●●

●
●
●●●

●
●●●

●
●

●

●

●

●

●

●●●●●
●●
●

●

●
●
●
●
●

●

●
●●

●

●

●
●●
●●
●●●
●
●

●
●●
●
●
●

●
●
●
●
●

●
●●
●
●
●
●

●
●●

●
●●
●
●
●●

●●
●

●

●
●●
●
●

●

●

●●
●

●●

●
●

●
●
●
●
●
●

●

●
●

●

●

●●●
●

●●●●
●
●
●●
●
●●
●

●

●

●●●

●●

●●
●●
●
●●
●

●●●
●

●

●

●
●
●●●
●●●

●●

●

●

●
●

●
●●●
●
●●

●●
●

●●
●
●●

●
●

●
●
●
●●
●
●
●
●●●
●●
●●
●
●●●
●●
●●

●

●
●●●

●
●●

●

●
●
●
●●

●●

●

●

●●●●

●

●

●
●●

●

●●

●
●
●
●
●
●

●

●●●

●

●
●●●●
●●

●
●
●
●

●●
●
●●
●●
●●

●
●

●
●

●●
●●
●
●●●
●
●●
●●
●
●●●

●
●●

●●

●
●●●

●●

●●●

●●

●
●
●●
●●●●
●
●

●

●
●
●●
●
●●

●●
●●●●●

●●
●
●
●●
●

●
●
●●

●●●
●●●●●
●●

●●●●

●
●

●

●●

●●
●●●●●●
●

●
●●●●

●
●
●
●
●●
●
●

●●

●

●●●
●

●
●
●●●
●
●
●●

●●
●
●●
●
●
●
●●●
●
●
●
●●
●●●

●

●
●●
●

●●

●●●
●●
●
●
●

●
●●

●
●●●

●
●●
●
●

●
●
●●●●
●
●●●
●●
●●●
●●

●

●●
●

●
●●

●
●●
●●●

●
●
●
●
●

●●●

●●
●●
●●

●
●

●●●●

●●

●
●

●●

●●

●
●●
●
●
●

●
●
●●
●
●
●●●●
●
●
●
●
●●

●
●
●

●
●●●●

●●

●●●
●
●

●

●

●

●

●●
●●
●●●

●
●

●
●●●●
●●
●●
●

●
●
●
●

●
●
●

●
●

●
●
●●
●
●●

●●
●
●

●

●●●●
●
●●
●

●●
●
●
●●●
●●●●

●

●●●
●●●
●

●
●

●
●
●●
●
●●●

●
●
●

●●●

●●●●

●●

●●

●

●●

●
●
●●●●●

●

●●
●
●●●●●●●
●●
●●
●
●

●●

●
●●●

●
●●
●●
●

●
●
●●
●

●
●

●●●●
●
●
●
●●

●
●●●●
●

●
●●●
●●●●●●

●

●
●●●
●
●●
●
●●

●●●
●●●
●

●●
●●
●●
●

●
●
●

●
●●

●
●●●
●

●
●●●
●●●

●
●
●

●
●●

●●
●

●
●●
●

●●●●●

●
●
●

●●
●
●
●

●
●
●

●●
●●
●●●
●
●

●●●●
●

●
●

●

●
●●●
●
●

●

●

●
●

●

●●

●●

●

●●●
●●●
●
●

●●●●
●●●
●
●
●●●●●
●
●●●
●●
●

●
●
●

●

●●●
●
●
●
●
●

●

●

●●
●
●
●
●●
●
●
●
●●

●
●

●

●●

●

●●●●

●●
●
●

●●

●●
●

●
●
●●
●●

●●
●●●●
●
●●
●
●●
●

●●
●●
●●
●

●●

●

●●●
●●
●

●●
●●●
●
●●
●

●●●
●

●
●
●

●
●
●
●
●

●●●
●
●
●●●●

●●
●
●
●
●●
●
●
●●●
●
●
●
●

●
●●

●

●
●●●
●
●●●
●

●●●
●

●
●
●
●●
●

●
●

●
●
●●●●
●
●

●●

●

●●
●
●
●
●●●
●●
●
●●
●●
●●

●

●●●●

●●

●●
●

●●●

●

●●

●
●
●●
●●
●
●
●

●
●
●●

●

●●
●●

●
●

●●
●●●

●●

●
●

●

●●

●●
●
●

●
●
●
●
●

●●●

●●●●
●

●●

●●
●
●

●

●

●●
●

●
●

●
●●

●

●

●

●●
●

●●

●●

●

●●
●
●
●

●●●

●
●●
●

●●●

●
●
●●●

●
●
●
●

●

●●

●
●●

●●
●
●●
●
●

●
●
●
●

●

●

●
●●●●
●●●

●

●
●

●
●●

●●

●●
●
●●
●●

●●

●●●
●

●●

●●●●
●●

●

●

●●●

●
●
●

●

●
●
●

●
●

●
●

●
●●
●●●●

●
●

●
●
●●●●
●

●

●
●●
●

●
●●●●●
●

●●
●
●

●●

●
●

●
●

●

●
●●

●
●
●

●

●●

●●
●

●●

●
●●

●●

●●●
●
●

●●
●
●
●
●
●

●●●●●
●●

●●

●
●

●
●

●
●

●

●●
●
●

●●

●

●
●●

●

●●●●
●

●●●●●

●
●
●
●

●●

●●
●

●●
●
●
●

●●●●
●
●
●●

●

●
●
●●●

●●
●
●

●
●

●
●
●●
●●●●

●
●●●
●
●
●
●
●
●
●●

●

●●●●
●●
●

●●

●

●
●

●
●●

●
●

●
●
●●

●●
●●●

●
●
●

●
●●

●
●●●
●
●●●●●
●●
●

●●●●

●
●●●●
●
●
●
●●
●
●●●

●
●

●●
●●

●

●
●●
●

●
●
●●●

●●

●

●●
●●●

●●
●●●●

●●

●
●
●

●
●

●

●●
●●
●●
●
●●
●●●

●
●●●●
●●●
●●
●

●●
●
●
●
●●
●
●
●
●

●
●●
●●
●●

●

●
●

●●
●●

●

●
●
●
●

●
●

●
●
●

●
●●
●

●●
●●●

●●
●●

●
●

●

●
●●

●

●

●

●

●
●
●
●●●
●
●
●
●●●
●●

●
●
●
●●

●
●●●●

●●

●●
●
●●
●

●
●
●●●
●●

●

●●●
●
●●●
●●
●
●
●●
●

●
●
●
●●●
●
●●●
●

●●●

●
●●●
●

●

●
●
●
●●

●●●●
●

●
●

●

●
●
●
●
●
●
●
●
●
●
●●●●
●●●

●

●●
●●

●●●●
●●

●

●●●
●●●●
●
●
●

●●

●
●●
●●●
●
●●●●●

●●
●

●

●
●

●
●
●

●●●

●●●
●
●●
●
●
●●
●●
●●
●●
●
●●●
●

●●
●●
●
●●
●
●

●●
●
●
●

●●
●
●
●
●●

●

●
●●●
●

●
●
●●
●●●●
●

●●

●

●●●
●
●
●

●●●
●●
●
●

●●●
●
●
●
●●
●●
●●●
●

●
●●●●
●
●●

●

●
●
●

●
●

●●

●●●●

●●
●

●
●
●●
●●
●

●
●●
●●

●●

●●
●●●
●

●
●
●
●●●●
●

●
●

●●

●●●●
●
●

●●●

●●●●●
●
●
●●●
●●
●
●●
●
●●
●●
●●●
●
●
●
●
●
●
●●●●●●●●●
●●●●
●
●●
●
●

●●
●
●

●
●
●

●●

●
●
●

●
●
●
●●

●●

●

●●
●

●●●●●
●
●●
●

●●

●●
●
●●●●
●
●●
●
●●
●●

●●
●●
●●
●

●

●

●●
●
●
●
●

●

●●
●●
●
●●
●●

●●

●●
●
●
●
●●
●●●

●

●
●●●●
●

●●

●
●●
●
●
●

●
●

●●●

●
●●
●
●

●

●
●
●●
●

●●●●
●

●●●●
●
●
●
●●
●
●●●
●
●●

●

●●
●
●●
●●

●

●●
●
●

●●
●

●
●●
●
●
●

●●●●
●

●

●●
●

●
●
●
●
●●●
●

●
●
●

●●

●

●
●
●
●
●
●

●●●●●
●●●
●
●
●●
●●

●

●
●
●

●

●
●●●

●
●●

●●

●
●●
●●

●●●●●

●●

●
●●

●
●●●●●
●
●
●●

●●●

●

●
●●
●●
●●●
●

●
●
●●
●
●
●

●

●
●●
●
●●

●

●

●●
●●
●
●
●
●
●

●

●

●●

●
●
●
●

●●●
●●
●

●

●
●
●●●●
●●●
●
●

●
●●

●
●
●
●

●●
●

●

●●●●

●
●
●

●●

●
●
●●

●

●

●
●
●
●●●●
●
●

●
●

●

●
●

●
●●
●
●

●
●●
●●●
●

●
●
●
●

●●

●●●●
●
●●●
●
●●
●

●●●

●

●
●●
●●

●●
●●
●
●

●
●
●●
●
●

●
●●●

●
●
●●
●
●●

●●●●

●

●
●

●●

●●●●

●

●
●●

●
●●

●

●●●●●
●●
●●
●

●●●●

●●●

●●
●●
●●
●
●
●●

●●●

●
●
●
●
●
●

●
●●●●

●

●
●
●
●●

●

●

●●

●
●●●
●
●
●●

●●
●●●
●
●●
●

●
●●

●●

●
●
●
●●

●

●
●
●
●●
●
●

●●●

●●
●●
●
●

●
●

●

●●

●

●

●

●
●
●●
●●●
●

●

●
●
●●
●

●
●

●

●
●
●

●
●

●

●

●
●
●
●

●
●
●
●
●
●●
●
●
●●●
●
●
●●●
●
●
●
●●●●●

●
●●

●●
●
●
●

●

●
●

●●●●●●●●

●
●
●
●
●●

●
●●

●

●
●

●●
●
●●

●●
●
●●●●●

●
●

●
●●
●●●●
●
●●
●●
●●

●

●●●

●
●
●●
●
●

●●
●●
●
●
●●●●
●●
●●●●

●●
●
●
●

●●
●●
●
●
●
●●
●
●
●
●●
●
●●
●●
●
●●
●●●

●
●
●●●
●●

●
●●

●
●●
●●
●●
●●

●

●
●●●●
●

●
●

●
●●●
●●●
●●
●

●●

●●●●
●
●

●●
●
●
●
●

●●
●●
●●
●
●
●
●●

●

●●●

●

●
●

●
●

●

●
●

●
●●●

●●

●
●
●●
●

●●●
●
●
●
●●

●●
●●

●●
●
●
●
●●●
●
●●●●
●
●
●

●

●
●●●
●

●

●●
●●
●●●●
●●
●

●●

●
●
●

●

●
●
●
●

●●
●●
●
●
●
●●●

●●
●●
●
●
●●
●
●

●
●

●
●●●
●

●●●●●●●●
●●●●
●●
●●

●
●●●●
●
●●

●

●

●
●●●●

●

●
●●●
●

●●●

●
●●

●●

●●●
●
●
●
●●●
●
●●
●
●●

●

●

●

●●

●●
●●
●
●
●

●
●●

●●●
●
●
●

●●
●

●●●
●
●●●●●

●
●
●
●

●●
●
●●●

●
●

●
●●●●
●
●

●
●●
●●●●
●●●●●
●●

●
●●
●

●●●
●●
●●
●
●

●
●●●

●●

●

●●●●●

●
●●
●
●●
●
●●

●●

●●

●
●●●

●●
●

●●

●
●
●
●●●

●
●
●●

●

●●
●●

●

●
●
●
●
●
●
●●
●
●

●●●

●●

●
●●
●
●●
●●

●●
●●

●
●●
●
●

●
●
●
●
●●

●
●●●●

●
●

●
●
●

●●●

●

●
●
●●

●

●

●●●

●●

●
●●

●●
●

●●●●

●●

●●●
●●
●●
●
●●

●
●
●

●
●●●
●
●●

●

●
●
●

●

●●●●●
●
●●●

●●

●
●

●●

●

●
●●
●●

●
●

●
●
●
●
●●●●
●●
●
●
●●
●

●
●
●

●
●
●●

●

●
●

●

●●
●
●
●●
●

●●●
●●●
●
●

●
●

●
●

●
●
●●
●

●
●
●●
●

●●●●●
●
●●

●●●

●●
●
●

●●
●●●
●●●●●
●●●
●●●
●

●●

●

●
●

●

●

●

●●●
●

●●●●●●●

●●
●●

●
●●
●
●

●
●●
●●
●●
●●
●
●●
●●●

●●●●●●
●
●●
●
●●

●

●

●
●
●●
●
●
●
●●

●

●
●●
●●●●●

●●

●
●
●
●

●●

●●●
●

●●●●●
●●
●

●
●
●●●
●

●

●●

●●

●
●
●●

●
●●
●●
●●●
●●
●●
●●
●
●●
●●
●
●●
●

●●●

●●●
●

●
●
●
●●●
●
●●
●●
●●●

●
●

●
●●●

●●
●
●●

●
●●
●
●●
●
●●
●●
●
●
●
●

●
●

●
●●●

●●●●
●
●
●

●●
●●●
●●●
●
●

●
●
●●●
●
●

●●●
●

●●●

●
●●●
●●●
●
●●●
●●●
●●●●

●
●

●
●●●●●●
●●
●●●

●●
●●
●

●
●
●
●●
●●●
●●
●
●●
●●
●
●
●
●●
●●●
●

●●
●
●●
●

●

●●
●●
●
●

●
●

●

●
●●

●
●●

●

0.7

0.8

0.9

1.0

5000 6000 7000 8000 9000 10000
MCMC iteration

sa
m

pl
e

Trace plot for: y


