
Figure 1

[image: DiagramDescription automatically generated]


Figure 2

[image: ]

Figure 3

[image: ]

Figure 4

[image: ]

Figure 5
[image: Picture 25]


Figure 6

[image: ]

image5.png
(A) Phylogeny based on Treemix (C) Parallelism vs. ecological distance

e ©
—— BMT <« [ ] °
_B'Ssiiii - °
?nﬁc T. podura © f\_‘
=i s
L PcTsooo | .O_
e x
—— oveel | T. bartmani %\ g o °q
e . .
HFRBP co 1 2 3 7 5
= - i Ecological distance
— (D) Parallelism vs. genetic distance
e |7 knati * . b
 er ' < ¢ °
— AVA - °
— T. poppensis é": o ° . : °
— BCBOG 6 . ° .
— o0 T landelsensis T “T o ° ° H
—LBPCHC I >< - [ ]
L sm T. californicum
o 3 $
— \éz T. cristinae © [
— - °f0 20 30 40 50 60
Genetic distance
(B) Ecological vs. genetic distance (E) Ecology vs. genetics (model)
® e ® o oo o o0 ) ‘Lf

10 20 30 40 50 60
[ ]
[ ] [ )
[ ]
Estimate
0

-1.5

Ecological distance

i i Ecolo Genetics
Genetic distance gy [




image6.jpeg
{8 Change in experiment vs. nature (B) PC1 null vs. observed

oy
R excaptonat s e P= 0005
= merman andnature N
§ 3
2 H
8 2
g R
© 2°
3 2
2
] =
£ 3
" 2 L
z - - - R - -
020 o0z om0 o s 10 120
Change-elevation correlation (R) Windows shared
(C) PC2 null vs. observed (D) PC3 null vs. observed
P= 0015 P= 0021

z3 23
] ]
2 2
28 2 g
=3 a3

S0 60 70 80 90 100 110 120 6 70 8 S0 100 110 120

Windows shared Windows shared




image1.jpeg
(A) Identify top shared
climate-associated SNP windows

Environmental
association

Environmental
association

Linkage groups

Species 1 SNP windows in
top 10% quantile

How many top SNP
windows overlap? (N)

Species 2

Linkage groups

(C) Experimental comparison

Identify top loci from experiment

Null

Observed number

distribution | |Of loci with

Density

exceptional change (X)

Allele frequency change

Compare with climate-associated
SNP windows

How many top SNP
windows overlap?

D

(B) Parallelism

Multi-species
comparisons

How many top SNP
windows overlap?

Species 4

(D) CHC comparison

Identify top loci with an effect on CHC

Observed number of
loci with most
effect on CHC (C)

% ©

°
00:0. )
4 }

Li

Effect on CHC

inkage groups

Compare with climate-associated
SNP windows

How many top SNP
windows overlap?

b,




image2.jpeg
(A) Map of species ranges

4

T. poppensis

T. californicum
T. knulli _ T. podura
T. landelsensis
T. cristinae” T. bartmani
T. chumash
200km

(B) Two hypothesis for decay of parallelism

Shared climate Shared genetics
hypotheses hypotheses

Parallelism
Parallelism

Genetic distance

Ecological distance

PC2 scores PC1 scores

PC3 scores

(C) PC1
o
o
___
0— =
-2/ : .
-4 T e
(D) PC2
6 ]
41 .
2| HH | *
of — ‘ - —
o !-—* o
-4 L
(E) PC3
4 —
i = -
0 o BN
_p| m==m o . =
T § € @ = @ o &
g & 5 8 " § % 8
= B F = & 8
[ =





image3.emf



lo
g



1
0
(B



a
ye



s
 F



a
c
to



r)



Linkage group Linkage group



SNP windows in the top 10% quantile 



(i.e., climate-associated SNP windows)



●



●
●



●



●



●



●



●



●



●



●●
●
●
●●
●



●



●
●



●
●●



●



●



●



●



●
●●●
●●●
●●
●
●●



●



●
●



●
●●



●
●



●



●



●
●
●



●



●



●



●



●



●



●



●
●



●●
●
●●



●



●
●
●



●



●



●



●●●



●●



●
●



●



●



●



●



●
●



●



●●
●



●●
●●



●



●



●●
●●



●



●



●



●
●
●
●
●●



●



●
●●



●



●



●●



●



●
●



●



●



●



●



●
●



●
●●



●●



●



●



●



●●●●
●●
●
●
●●
●
●



●
●



●



●



●
●



●



●
●
●●●
●●
●



●



●
●



●



●



●
●



●
●



●



●



●●●●
●
●



●



●●●●●



●



●●
●
●
●



●



●



●



●



●
●



●



●●
●



●



●
●
●●



●
●



●
●
●



●
●



●



●



●



●



●



●



●●



●



●



●



●



●
●●



●
●



●●●



●



●
●●



●



●
●



●



●
●



●



●



●●
●
●●



●
●



●
●●●



●



●●
●



●



●
●



●●



●



●●
●●



●



●



●●



●
●
●
●



●



●
●
●



●●●



●



●
●
●



●



●



●●



●
●
●



●●



●
●
●



●●



●
●



●●



●



●



●



●



●



●



●



●



●



●



●



●



●
●
●●



●



●



●●



●



●
●



●



●●
●
●●●●



●



●



●



●
●



●



●



●



●



●
●
●
●



●●



●



●



●



●●●●●
●●



●



●●●
●



●



●●



●
●



●



●



●



●



●



●●



●



●



●●●
●



●●
●
●●



●
●
●



●
●



●



●
●●
●
●



●



●
●



●



●



●



●●



●
●
●



●
●
●



●



●●
●
●



●



●
●



●
●



●
●



●



●



●



●



●●●



●●



●●
●
●
●



●●



●



●
●



●



●
●●
●



●●



●
●●



●
●●
●



●



●●
●



●



●●
●



●



●
●●●



●
●
●
●



●



●



●



●
●



●
●
●



●



●●



●



●●●



●●



●



●



●
●●



●



●



●
●
●



●



●



●●



●



●
●
●●



●



●



●



●



●



●



●



●●



●
●
●



●



●
●



●



●
●
●●
●



●



●



●
●



●



●



●



●



●●



●



●



●



●●



●



●



●



●●
●



●●



●



●●



●
●
●●
●



●
●●●
●



●



●



●



●●
●



●
●



●



●



●●
●



●
●
●



●



●



●



●
●●
●●●



●



●



●



●



●



●



●
●●



●



●



●



●
●
●
●



●



●
●●●
●



●



●●●



●



●



●



●



●●



●●



●



●
●
●



●



●



●



●●



●



●
●
●●
●



●



●
●



●



●
●



●



●



●



●



●



●



●



●
●
●●



●
●



●●



●●



●



●



●



●



●●●



●



●●●



●
●
●



●
●●



●



●



●
●



●●



●



●●



●



●



●



●
●
●



●
●



●



●●



●



●



●
●



●



●



●



●



●



●



●●
●



●



●



●



●



●
●●



●



●



●



●●



●



●
●



●



●



●●



●
●



●



●



●



●
●



●●



●●
●
●



●



●



●
●



●



●



●



●



●



●●●
●
●



●●●



●
●



●



●



●
●●
●



●
●



●



●
●



●
●●
●



●



●●



●



●



●



●
●●



●



●●



●



●●●



●
●



●
●



●



●



●



●●
●●●



●



●
●



●



●



●
●●



●



●



●



●



●●
●●
●●
●



●



●



●



●



●



●
●



●



●



●
●



●



●



●



●



●



●
●



●
●
●



●●



●



●



●



●
●
●
●



●



●



●



●



●



●



●



●



●
●



●



●



●



●●



●●
●



●



●



●



●
●
●
●



●



●



●



●●
●



●
●



●



●
●●
●
●



●



●●●



●



●
●
●
●



●
●
●



●



●
●



●



●



●
●



●



●



●



●●●



●●●



●



●
●



●



●



●



●



●
●



●



●



●



●



●
●



●●
●



●



●●



●



●



●



●
●
●



●
●



●●



●



●



●



●



●



●



●



●●



●



●



●
●
●



●



●●



●



●●●



●
●
●
●
●
●
●



●



●



●●



●



●



●
●



●
●
●
●
●
●
●



●
●●



●



●



●



●



●



●



●
●



●



●



●



●



●●
●



●



●●●
●



●



●●
●



●



●



●



●



●●
●●
●



●



●



●



●



●



●●



●
●



●



●●●



●
●●



●



●



●●
●
●
●
●



●
●●



●



●



●



●



●



●



●



●



●
●●



●●
●



●●
●



●



●
●●
●●



●



●●



●



●



●
●
●
●



●



●●
●



●
●●
●



●



●



●
●●



●



●
●



●



●●
●



●



●



●



●



●
●



●



●



●
●



●



●



●
●



●●
●
●
●



●



●



●
●



●



●
●
●



●
●



●



●●



●
●●



●



●●
●



●●



●●
●



●●



●
●



●



●
●
●
●



●



●



●



●



●●



●



●



●●●
●
●●



●



●
●



●



●



●



●●●



●



●



●
●●●



●



●



●
●



●



●
●●



●



●●



●●



●



●



●



●



●
●



●●



●



●



●
●



●



●
●



●●
●●



●●



●●●



●



●
●



●



●●
●



●



●



●



●



●



●●
●
●
●



●



●
●



●



●
●



●
●●



●



●●●
●
●



●



●
●



●



●
●



●



●



●



●



●



●



●



●●●



●



●●



●



●



●
●●



●



●
●
●●



●●



●



●●



●



●



●●
●



●



●
●●
●
●
●
●



●●
●
●



●



●



●



●●



●



●



●



●



●
●



●



●●



●
●



●



●
●



●



●●
●



●



●
●
●●



●



●●



●



●



●



●



●●



●
●
●



●



●●



●●



●



●



●●
●
●
●
●●
●



●



●



●
●
●
●●



●



●



●●



●●
●
●
●



●



●



●
●



●



●●●



●●



●



●



●
●
●
●
●●●



●●



●
●
●●



●
●



●



●



●●



●



●



●



●



●
●●●



●



●



●



●



●●



●
●
●



●●



●



●
●
●



●



●
●
●
●



●



●



●
●
●●
●●
●



●



●



●●



●
●
●



●



●●



●



●●●●



●
●
●



●
●



●



●



●



●



●



●



●
●



●
●●



●
●
●



●



●
●



●



●



●
●



●



●



●●●
●



●



●



●



●●



●
●
●



●



●



●●



●



●



●



●



●



●



●
●



●



●



●



●
●



●



●



●
●●●



●



●



●
●
●



●
●



●



●
●
●



●



●●
●
●



●
●
●●
●●



●
●
●
●●●●●



● ●
● ●●●●●●●



●



●●●●●
●●●●●●●●



●
● ●●●



●●
●



●



●



● ●●
●
●●
●●●
●●



●●
●●●
●●●●



●●
●●



●



●●
●●



●●



●
●●●
●
●●●●●



●



●● ●
●●
●●●
●●●●●



●



●●●
●●



●
●●●



●
●
●
● ●



●



●●
●



●
●●●●●
●



●



●●
●●



●



●●●●
● ●



●●●●
●●
●●●●●



●●●



−
2



0
1



2
0



●●



●



●●●
●
●
●



●



●



●●
●
●



●



●



●



●●
●



●



●
●



●
●



●



●●



●



●●●●
●●●●
●



●●●●



●
●
●●
●



●



●



●



●



●



●



●
●
●



●



●
●●



●
●●



●



●●●



●●



●●



●



●



●



●●



●



●
●



●



●●
●●



●
●
●●
●



●



●
●
●●
●
●
●●●
●
●



●



●
●



●
●
●
●



●●
●●
●
●●



●
●●
●●●●
●



●



●
●



●



●
●



●●



●



●●



●



●



●●●
●●



●
●
●



●



●●
●
●●
●
●
●
●



●
●●



●



●●
●



●
●



●●
●
●
●
●
●



●
●



●



●
●
●
●●



●



●



●●
●



●
●



●
●
●



●



●●●
●●
●
●
●



●



●●
●
●



●



●
●●●●
●



●



●
●●



●
●●



●



●



●



●



●



●
●
●●●
●
●●
●
●●



●



●



●●
●●
●



●



●
●



●



●



●
●
●
●



●



●
●●
●●



●●



●●



●



●



●
●



●
●



●



●
●
●



●



●●●
●
●
●



●
●
●
●



●



●
●
●●●●



●



●●



●



●
●



●



●●●



●●



●
●●



●



●



●



●



●
●
●
●



●
●
●



●



●●



●



●



●



●●



●
●●



●
●



●●
●



●●



●



●
●●●
●



●●
●



●



●



●
●●
●
●●



●●



●
●



●
●●
●●●



●



●



●



●



●



●



●



●●



●



●●



●



●●
●●
●



●



●
●



●



●



●



●



●



●●●



●



●●●



●



●



●



●



●



●
●
●



●



●



●●
●●



●



●●
●●



●●
●●●
●●
●●



●



●



●



●



●
●●
●●



●
●●



●



●●
●●



●



●



●
●
●
●
●
●



●



●



●



●
●
●
●



●
●



●
●



●



●



●
●
●



●●
●
●
●



●



●



●●
●



●
●
●



●●●●



●
●



●



●



●



●



●



●●●



●●



●



●



●



●●



●



●



●●



●
●



●



●



●
●



●



●●
●
●●●●
●



●



●



●



●



●



●



●
●



●



●●
●



●



●



●



●



●
●



●



●



●
●



●



●●●
●



●



●●
●
●
●
●●●
●



●



●



●
●●
●●●



●



●●



●●
●●●●



●



●



●●●
●
●



●



●
●●●



●
●●
●



●



●



●



●



●



●



●



●



●
●●
●
●
●
●●●●●
●



●



●
●



●



●
●



●
●●●



●



●



●●
●



●
●
●●●



●



●



●



●



●
●●●●●
●
●
●●●●
●●



●



●
●



●



●●



●



●●



●



●
●



●



●



●



●●



●
●●



●
●
●
●
●



●



●
●



●



●



●
●



●



●●●



●●



●



●●●



●



●
●
●
●●
●●
●
●●
●



●



●●●



●●



●



●
●
●
●



●
●
●



●
●●●
●
●
●
●
●



●
●



●



●●



●



●
●
●●
●●●



●



●
●●●
●
●
●●
●
●
●●



●



●



●●



●



●
●



●



●●●



●●



●



●
●●



●●



●



●
●●



●●●
●
●●
●●



●



●●
●



●



●●



●●
●



●



●
●●●



●



●



●
●●●●
●●●
●●



●●●



●
●



●
●
●●●
●



●
●
●



●●
●



●



●



●
●



●
●



●



●●



●



●
●
●
●



●●●
●
●●●
●●●●
●



●●●
●
●



●



●
●
●
●
●



●



●



●
●
●●●●●●●
●
●●
●●



●



●
●
●●



●



●



●
●



●●
●



●●



●●
●



●



●



●●



●●
●●●●



●



●



●



●●



●



●



●



●
●
●
●
●
●
●
●
●



●●●●●
●●



●



●



●●
●
●
●●



●



●



●
●
●
●●



●



●



●●
●
●



●



●



●●●
●
●
●
●●



●



●
●



●
●●



●●
●●
●●
●
●●●



●



●●●●●●



●



●



●



●



●



●



●●



●●●
●●
●●●
●
●●●
●
●



●



●



●
●



●●



●●●
●
●●
●●●



●
●



●



●●●●
●●
●



●



●



●



●



●
●
●●
●
●
●
●
●
●



●



●



●●



●●
●



●



●●
●



●



●
●
●●●
●
●
●
●●



●



●
●



●



●●
●



●



●
●



●
●●●●●●



●
●
●●



●



●
●
●
●



●



●
●
●
●
●
●



●



●
●
●



●



●
●
●
●●●



●



●●
●
●
●●
●●
●



●
●
●
●●
●
●
●
●●
●



●
●
●
●●



●



●
●
●



●



●



●



●
●●
●



●



●
●



●●



●



●
●●●



●



●●
●
●
●●
●
●



●



●



●



●●
●



●
●



●



●



●
●



●



●
●
●
●●



●



●



●



●●
●



●



●●●



●
●
●
●



●



●●



●



●
●
●
●



●



●



●●



●
●
●



●
●●



●



●●
●



●●
●



●



●



●



●



●
●
●



●



●



●



●



●



●



●



●



●



●
●
●



●



●



●



●
●●●●
●
●●



●



●●



●



●



●



●
●
●



●●
●



●
●●



●



●●



●
●●
●



●



●●
●



●



●●



●



●



●



●
●
●
●
●●



●



●



●●
●
●
●



●



●



●



●



●
●



●
●



●



●●



●●
●●●
●
●
●



●
●
●●



●



●
●



●



●●



●



●



●



●



●



●



●



●●



●



●●
●



●
●



●



●



●●



●●
●●



●



●



●
●●



●



●●



●
●
●●
●●
●●



●●
●



●
●



●●



●



●
●



●●



●



●



●



●



●
●



●
●
●●



●
●●



●



●
●



●



●



●



●



●



●●●



●



●



●



●
●●●
●●
●



●



●
●
●●
●●
●
●
●●



●
●



●
●



●●
●
●●
●●●●
●●



●
●
●
●



●



●



●
●



●



●
●
●
●●●



●



●



●



●
●



●



●



●



●●



●
●
●
●
●●●



●



●●●●



●



●●
●



●



●●
●
●
●●
●



●
●
●



●
●



●●



●
●
●



●
●
●



●



●●
●
●



●



●●
●●●●●



●



●
●
●●●



●



●●



●



●



●



●
●
●
●●
●●
●●
●
●
●
●



●



●



●



●



●
●●
●
●
●
●●



●



●



●



●
●
●
●●
●
●



●



●



●
●
●●



●



●●



●



●
●



●●



●



●●
●
●
●



●



●●●
●
●



●



●●●
●



●
●



●



●
●



●
●
●



●
●
●



●
●
●



●●



●●



●



●



●



●



●●
●●
●
●
●●●●



●
●



●



●



●



●●●



●



●



●
●●



●



●



●
●



●
●●
●



●
●●●



●



●●
●



●



●



●



●



●
●



●



●



●●
●



●



●
●
●
●●●
●



●



●●



●



●



●



●



●



●



●●



●
●●
●



●●
●●●●
●●
●



●



●



●



●
●●



●



●●●●
●
●
●



●●



●



●●
●
●●
●
●●
●
●●
●



●



●



●



●●●



●



●
●●



●



●
●



●
●●



●



●
●●
●
●
●●
●
●



●



●
●



●



●



●
●



●
●



●
●●●●
●●●●



●



●



●●●
●



●



●
●



●



●



●



●●



●



●
●●



●



●●



●



●
●



●



●●●
●
●



●



●



●
●



●



●



●



●



●



●



●



●●●
●●●●
●
●●
●
●
●
●●●
●
●
●
●



●



●
●
●●
●
●
●
●
●



●



●



●



●



●●
●



●
●



●



●
●
●



●



●



●



●●
●



●●
●●
●●
●●



●



●●●



●



●
●
●●



●



●
●



●



●



●●
●
●●



●



●



●
●



●



●



●



●



●



●
●●●
●



●
●
●●



●



●
●
●



●●



●



●
●



●
●
●
●●●



●



●
●●●●
●



●
●●



●
●



●●●



●



●



●●
●



●



●



●



●



●



●



●



●



●



●



●



●
●



●



●



●



●●



●



●●
●
●●



●



●



●



●●
●●



●



●



●●
●●



●
●
●



●
●●●●
●



●●



●



●



●
●●
●
●



●
●
●
●
●●



●



●



●



●●
●●



●
●●●
●
●
●●



●



●
●●●



●
●



●



●
●



●



●



●



●



●●●●



●



●●
●
●



●



●



●●●●●●
●●●
●
●



●●



●



●
●
●
●
●



●
●



●



●
●
●



●



●



●●



●



●
●●●



●



●
●
●
●●



●



●



●●



●



●



●
●



●●



●
●
●



●



●●



●



●



●
●●



●



●
●



●



●



●



●



●
●●●●
●



●



●●●



●



●
●
●
●
●



●



●
●
●



●



●
●



●●



●●



●
●



●
●●
●



●●



●
●●



●



●



●●



●
●



●
●
●



●
●



●



●
●●



●
●
●●●



●



●



●



●
●



●●



●●



●



●●
●●
●●●



●



●



●●



●
●



●



●
●●●
●
●
●
●
●●
●
●
●



●



●●



●



●



●
●



●



●●●
●●●
●●
●
●



●



●



●



●●



●



●



●●
●●
●
●●●
●



●●
●



●
●
●●●●●●



●
●



●●
●



●



●
●
●●



●
●●●



●
●●
●



●



●● ●
●
●



●



●



●●●
●
●
●



●●●



●●
●
●
●
●



●



●●
●



●
●



●



●●
●



●●



●



●●●●



●



●
●



●



●
●
●



●



●● ●
●
●
●



●
●●●



●



●



●



●



●



●



●



●



●



●



●



●



●



●
●
●●
●



●●



●



●●



●
●



●
●



●



●



●
●
●



●●●●●●



●
●



●
●●
●
●



●



−
2



0
1



2
0



lo
g



1
0
(B



a
ye



s
 F



a
c
to



r)



●



●●
●●



●
●
●



●



●●●



●



●●



●



●●



●



●●●●
●



●



●●
●



●
●
●



●
●



●
●●



●



●
●●●●
●



●●●
●●
●●●



●



●●●
●



●
●
●●



●
●●



●



●



●



●
●
●



●●
●
●
●●



●



●●●
●●
●
●●
●



●●
●●●
●



●



●



●
●●●●
●



●



●●
●



●



●



●
●
●
●●



●



●



●
●●
●



●



●●
●
●●●●●●
●●



●



●



●



●●
●●
●
●



●



●●
●
●
●●



●



●
●●●●●●
●
●
●●●●
●●
●



●



●
●
●
●
●●●



●



●



●
●
●●



●



●
●●●
●●



●



●



●
●●
●



●



●



●



●
●
●●
●●
●●
●



●
●



●●●●
●
●
●
●



●



●
●



●●
●



●
●



●●●
●
●
●
●●●
●
●



●



●



●



●



●



●



●



●
●



●



●●
●
●●●●●●
●
●●
●
●●●●



●



●



●●●●



●●●●●●
●



●●●
●●
●●
●
●
●●●●
●
●●●



●
●
●●
●●
●
●
●●
●
●●



●
●



●
●



●
●●
●●
●



●
●
●●



●



●●



●●
●



●
●●●
●



●



●●●●●●
●



●
●



●
●



●



●
●
●●
●●
●
●
●



●



●



●
●●
●●
●●



●
●
●



●



●



●



●●



●



●
●
●
●●●
●
●●●●
●
●
●



●



●●
●●●●●●●
●



●



●



●
●●
●



●



●
●●●●



●
●



●
●
●



●



●●
●
●
●●●●
●●●●



●



●
●



●



●●●●
●●
●
●●●
●●●●●



●●
●●●
●●
●



●
●●
●



●



●
●●
●●
●●●
●
●



●



●
●●
●



●●
●●
●



●
●



●
●
●



●



●



●
●
●
●
●
●●
●



●



●
●



●



●●
●●●●



●



●



●
●●●●●
●
●●●
●
●
●●
●
●●●●●●●●
●



●●



●
●



●
●
●



●●
●



●



●
●●



●



●
●●●



●



●



●



●
●●
●
●
●
●
●
●
●
●
●●●●



●
●
●
●
●
●●
●●



●
●



●



●●●
●●●
●●●
●
●●



●●
●



●



●
●
●
●
●
●●



●



●
●●●
●



●



●



●



●●



●
●



●
●



●●
●



●



●



●
●
●
●



●●



●
●
●
●●●
●
●●
●
●
●
●●
●●●●
●



●



●
●



●



●●
●



●



●●
●●●
●
●●
●
●
●●



●



●
●●



●



●



●



●



●●
●●



●



●



●
●



●●●
●
●●●



●



●



●
●
●



●
●



●
●



●●●
●



●



●



●
●
●
●
●



●



●
●
●●



●



●
●●



●



●
●



●



●



●
●



●●●●



●



●



●●●●
●
●●●



●



●●



●



●
●
●



●●●
●
●
●
●



●



●
●
●
●
●
●
●●●●



●



●●



●



●



●●●●●●



●



●●●



●



●



●●●●
●



●



●
●
●



●●●



●



●
●●●



●
●●
●
●●●
●
●



●
●



●
●
●●
●
●●●
●●
●
●●●●
●●●
●



●
●
●●●●



●



●●●●



●●●



●



●●



●



●
●



●●●●●
●●



●



●●●
●
●
●
●
●●●
●
●
●



●
●●●
●



●



●●●
●



●
●



●
●●●●
●



●
●
●●●●●●●●●●●
●
●●



●
●●●
●●
●



●●●



●
●●●●●●●



●



●●●
●
●
●



●●
●



●
●●●
●



●
●
●



●



●●●
●



●
●
●●



●
●
●
●●●●
●●●●



●●
●
●
●●●
●



●●●
●
●
●●●●
●●●
●



●



●
●●



●●
●
●
●
●●
●
●●



●



●
●



●



●



●



●
●



●



●●●●●
●



●●



●



●●●
●



●



●
●●



●
●
●
●●●●
●
●



●
●●●●●
●●●●



●



●
●●●●



●



●
●●



●
●●
●●●●
●
●
●●
●
●●



●



●
●●
●
●
●
●●



●



●
●●
●



●



●●
●
●●
●●
●



●



●●●



●



●●
●
●●●



●●



●



●



●●
●●
●
●●●●●



●
●



●



●
●
●●
●●●●●●
●
●



●



●



●



●



●
●●
●●●●●
●●



●
●●
●●●●●●
●●
●
●●●●●
●
●●●●●
●



●
●



●
●



●



●●●●●
●
●



●



●



●
●●●●
●



●



●●●



●



●●●
●



●●



●●●



●



●
●●●●
●●
●●
●
●●●●●●



●



●●●●
●●●
●
●●



●



●
●●
●●●●
●
●



●



●



●●●●



●



●●
●●●



●●
●
●●●●●●



●



●



●



●



●●
●
●
●
●
●



●



●
●
●
●
●



●



●
●●
●
●●
●●
●



●



●



●



●●
●
●●
●●●
●



●●●



●
●



●
●●
●



●



●
●
●
●



●



●



●



●●●●●
●



●



●●●
●



●●
●
●
●
●
●



●



●



●
●
●●



●



●
●
●
●
●



●●●●●●
●



●●
●
●●●●
●●



●



●



●
●



●
●
●



●



●●●
●
●
●
●



●



●
●
●



●
●
●



●●



●●
●●



●



●●●
●●



●



●



●
●●●●
●



●



●
●●
●



●



●
●



●



●



●●●



●
●●
●
●



●



●
●
●



●



●
●
●



●
●●
●●●●
●
●●●●●
●
●



●●



●●



●



●
●
●●●
●●



●



●
●●●
●●●



●
●●●



●



●●
●
●
●



●



●



●●
●
●
●●●●●●●●●



●



●●
●
●●●●



●



●●●●●
●●●●



●



●



●



●



●●
●
●
●



●
●



●



●



●



●
●
●●
●
●
●



●



●●
●●
●●
●



●●



●



●



●



●●
●



●



●●
●
●
●●



●



●



●●



●
●
●
●●



●
●●●
●
●



●
●●
●



●



●●●
●
●●●



●
●
●
●●



●
●
●



●
●●●●



●
●● ●



●●●●●● ●●●●●●●●●●●
●
●
●●●●● ●●



●
●



●●●●



●



●



●



●●●●●●●●
●●
●
●●●●



●
●●● ●



●
●



●●



●



●●●●



●



●●●
●●●



●



●●●●● ●
●●
●●



●
●●●●



●



●●●●



●



●●
●



●
●●●●



●
●



●●●
●●● ●●



●●
●●



●
●
●
●
●
●
●●●



●●●
●



●●
●●



●



●



●



●●
●



●



●



−
2



0
1



2
0



●



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



●
●



●



●
●●●
●
●
●●●●●●●●●●●
●●●●
●



●●
●
●●●
●●●●●
●
●●●
●
●
●
●●



●



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



●



●
●●
●
●
●
●●●
●
●
●●●●
●
●●●●



●



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



●



●
●
●●
●●
●●●●●



●



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



●



●●●
●
●●
●
●
●



●●
●●●
●●
●



●
●●
●



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



●



●



●●
●●●●●●●●●●●
●●●●●●
●



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



●



●



●
●●●
●
●●
●●
●
●●●●●
●●
●
●●●●
●



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



●
●
●
●●●●●●●●●
●●●●●●●●●●
●
●●●●
●●●



●●
●
●



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



●



●
●●●
●



●
●●●●
●●
●●●●●
●
●
●●●●
●



●●
●
●●



●



●●●
●
●●
●
●●
●
●



●●●
●●●●●●●●●
●●●●●
●●
●



●
●●●●



●
●
●
●



●



●
●
●



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



●
●
●
●
●●●●●●
●●●●
●
●●



●
●●●
●



●
●
●●
●●●
●
●



●
●
●
●●●●●
●●●●●
●



●
●●
●●●
●●●●
●
●



●



●●●
●●●●●●
●●●●
●
●●
●●●●●
●
●●●



●
●
●
●
●●●●●●
●
●●●



●



●●●
●●●●
●●
●
●
●



●



●



●
●●●
●●
●
●



●●
●
●
●
●
●●●
●



●



●
●
●●



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



●



●●●
●
●●●
●●●●●●●
●
●



●
●
●
●
●
●●●



●



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



●



●
●
●●
●
●●●
●
●
●●
●
●
●●



●
●●●●●●●●●



●
●●●●



●



●●
●●●●●
●



●



●●●●
●
●
●●
●
●●●●
●
●



●



●
●
●
●
●●
●●●
●
●●●
●●●
●
●
●●
●
●



●



●
●
●●
●●
●
●●●●●
●●●●
●
●●●●●●
●



●
●
●●●
●●
●
●
●
●●
●
●
●



●



●



●●●
●
●



●



●●



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



●
●
●●
●



●



●



●
●
●



●●●
●●
●
●●



●



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



●



●
●
●
●
●
●
●●●
●●
●●●
●●●●
●●
●●●●
●



●
●
●



●
●●●
●●●



●



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



●
●●●●●●●●●●



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



●



●●●●
●●●●
●●
●●
●●●
●
●●●●●●●
●
●●



●



●
●●●
●●●●●
●
●



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



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



●●
●●●●●●
●



●
●●●
●



●●●●●●●●●●●
●



●
●●



●



●●



●



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



●



●



●
●
●



●



●●
●●
●●
●



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



●



●●●●●●●
●
●
●●
●●●●●●



●



●●●●●●



●



●●
●●●●●●●●●●



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



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



●●●
●●●●
●
●●●●●●●●●
●●
●
●
●
●



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



●
●



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



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



●



●
●●●



●



●●●●●
●●●●●●
●●
●●●●●●
●●
●



●
●



●●



●



●●●
●



●
●●



●



●●●●●
●
●
●



●●
●●●



●
●●
●
●
●
●●
●●
●
●



●
●



●
●
●
●●●
●
●●
●
●



●



●
●
●
●●●
●●●●●●
●●●●
●●●
●



●
●●
●
●●●●●●●



●
●●
●●●●



●



●●●
●
●●
●
●●●●
●●
●●●●
●●●



●



●●●●●●
●●
●●
●●●
●●
●●●●●●
●



●
●
●●●
●
●
●●●
●●●●●●
●



●



●
●●
●
●●●●●●●●



●



●●●●
●●



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



●●
●●●●●●
●
●
●
●
●●



●



●●●●
●●
●
●
●
●



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



●●
●●●●
●
●●●●●
●
●●●
●●●
●



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



●
●
●●●
●●●●●



●



●●●●
●●●●●●
●●



●●●
●●●●●
●●
●
●●●



●
●
●
●



●



●●●●
●●
●●●●
●●



●
●●●
●
●●
●
●●
●●
●●
●
●●●
●●



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



●



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



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



●



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



●●
●●
●●
●●●●●●●●●●●●
●●
●
●●●
●



●



●
●
●●●●



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



●
●●●●●●●●●●



●



●●●
●
●●
●●●●●●●
●●●●●●●●●●
●
●●●
●



●
●
●
●



●



●●●●



●



●●●
●●●
●
●
●●●●
●●●●●●



●



●●●●●●
●●●●●●●●●●



●



●●
●●
●
●●●
●



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



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



●●●
●●
●
●●●
●
●●
●
●
●●
●●●●●●●●●●
●



●●●
●
●
●
●●●●●●●●●
●



●●
●●●●
●●
●
●



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



●



●●
●●●●●●●●
●●●●●●●
●
●●●●●
●
●
●●●●●



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



●●



●
●
●
●
●●●
●
●●●
●●
●●
●



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



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



●



●
●



●●●●
●



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



●●●
●
●●
●
●
●
●
●●
●
●●●●



●



●●



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



●
●●●●●●
●
●
●
●



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



●
●
●●●●●
●●●●
●
●
●
●●
●
●
●



●



●
●●●



●



●●



●



●●●●●●
●
●



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



●



●●
●●●●●●●●
●
●
●
●●●
●



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



●



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



●



●●
●



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



●



●●●●
●
●●



●



●



●



●●



●●
●●●●
●●●●●●



●
●
●
●
●●



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



●
●
●
●●
●



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



●



●●●●●●
●
●
●
●●●●●●●
●
●●●●
●●●●



●



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



●



●●●
●
●●
●



●
●●●●
●
●●
●
●



●
●●
●●
●●
●
●●●●●●●



●



●●●●●●
●



●●
●●●●



●



●
●●
●
●



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



●



●
●●●●
●●●
●●
●●●
●●
●
●
●
●



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



●●●



●



●
●●●●●●●
●
●
●



●●
●●●
●
●
●●
●●
●
●●●●●



●



●●●●
●●●●●●●●●



●



●
●
●●



●
●●●
●●●●
●●
●●●
●
●
●●●
●



●
●●
●●●
●
●●●●
●
●
●●



●



●●
●●
●●●●●●
●●●●
●●●



●



●
●●
●
●
●●●



●



●
●●●●



●



●●●
●●



●●●●



●



●●●●●
●●●



●



●●
●



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



●



●
●●●●●



●



●●●
●
●
●●●●●●●
●●●
●●
●
●●●
●
●
●●●



●



●●●●
●●●
●●●●●●



●



●
●



●
●●



●



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



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



●



●●●●●●



●



●●●●●●●●
●



●
●



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



●



●●●●●
●●●●



●



●
●●●
●
●



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



●



●●●
●●●●●●



●



●
●●
●
●●●●●
●
●●
●●
●
●
●



●
●●●●
●
●●●
●●
●



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



●●
●
●
●
●



●



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



●



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



●



●
●●
●●●●
●
●
●
●
●●
●●●
●●●



●



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



●
●
●●
●



●
●
●●
●●
●●●●●
●
●
●
●●
●



●●
●



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



●
●●●●
●
●●●
●●
●●●●
●
●●●



●



●●



●
●
●



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



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



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



●●●
●
●
●
●
●
●



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



●
●
●
●●●●●●●●●
●
●●



●



●
●●●●



●



●●●●
●●
●
●
●●●
●
●●●●



●
●



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



●
●●●●
●



●



●
●●
●
●●
●
●●
●



●●●●
●●
●
●●



●



●



●●●●●●



●
●
●
●●●●
●●●●●●●



●●
●
●●●
●●●
●●●
●



●
●●
●



●●
●●●●
●
●●●●●●●●
●●●
●



●



●
●●



●
●●●●●●
●
●



●●
●●●●●●●●●●●
●
●●●●●
●●
●●



●



●●
●
●●●●
●●
●●●●●●●●●●●
●
●●●
●●
●



●



●
●●
●
●●●
●●
●●●
●●●



●



●●
●
●
●
●



●
●●●●
●●●●●●
●
●●●●●●
●●●
●●●●●
●



●
●●●●●●
●●



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



●



●
●



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



●



●
●●
●



●



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



●●●●
●
●●



●
●●●●●●●●●●
●



●



●●●
●
●



●●
●●
●●●
●
●●
●



●



●●



●



●
●
●
●
●



●
●●●
●



●
●
●●●●
●●●
●●●●●



●



●●●●●●●●
●●●●
●
●
●●
●●
●
●●●●●



●



●



●
●●●●●●●●
●
●●●
●
●●●●●●
●
●●
●



●



●●



●
●●●●
●
●



●●●●●●●
●●●●●●●
●●
●
●●●●●●●●●●



●



●



●●●



●



●●
●
●●
●●●
●●
●●●
●●●
●●
●●●
●
●
●



●



●
●
●



●●●
●
●



●



●



●
●●●
●



●●
●●
●
●●●
●
●●



●



●
●



●



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



●●
●●●●●
●
●
●
●
●●●
●
●●



●



●
●
●●●●●●
●●●●●



●



●●



●●●
●
●●



●



●



●



●●
●
●
●
●●●●●
●
●●●
●
●●●



●



●
●
●●●



●
●
●
●
●●
●



●●●●●
●●●●●
●



●



●●



●



●●●●●●●●●
●●●●
●



●●●
●●
●
●



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



●
●●●●
●●●



●
●●●●●
●
●●



●



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



●
●
●●●
●



●●



●
●
●



●
●●●



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



●



●



●



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



●
●●●●●
●
●
●●●●
●
●●●
●●



●
●●●●●●
●●



●●
●●
●●
●●
●●
●
●●●



●



●●●●●
●●●●



●
●●●



●
●
●●●●●
●



●
●
●
●●
●
●



●
●
●



●



●
●
●●●●●
●
●●●
●●
●
●
●



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



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



●
●●●●●●●



●



●



●



●
●●●



●
●



●
●●
●
●●
●



●
●
●
●●●●
●
●●



●



●
●



●●
●●●●●
●●●
●●
●



●
●
●●●●●●
●
●
●●
●
●
●
●●●
●



●
●



●●
●
●●



●



●●



●
●●●●●
●
●●
●



●
●●●●●●
●
●●●



●



●



●●
●●●●
●●
●●
●●●
●



●



●●
●



●



●



●
●●
●



●



●
●●●●●
●



●
●
●
●
●
●
●●
●●
●
●



●



●



●
●
●
●●●



●



●●●
●



●



●●●
●●



●
●
●●



●●●
●●
●
●●●
●
●●●
●



●
●●
●
●●●●●
●●
●●●
●●●●●



●●
●
●
●
●
●●●



●●
●●
●●
●



●



●



●
●



●



●



●
●●
●
●



●



●
●
●
●●
●
●
●●
●●●●
●
●
●
●●●●
●



●
●●



●



●●
●
●●
●
●
●
●●●
●●
●
●
●●●
●



●



●●●●●●
●
●●●●●●
●



●



●●●●●
●
●●●●●●●●
●●●●●●



●



●
●
●●●
●●
●



●



●●●
●●●
●
●●
●●
●
●



●



●●●



●
●●●
●●



●
●
●
●●
●●●●
●
●●●●●●
●●
●●
●●



●●
●
●
●
●
●●
●●●●●●●●●
●
●



●



●
●●●
●●
●



●●
●●●●●●●●●●



●



●●●



●
●●
●
●
●●●●●
●●●
●●
●●
●●
●



●



●



●●●●●●



●



●
●●●●●●●●



●
●●



●
●●●●
●
●●
●●●●●●



●



●●●●
●
●●●
●●●●●●
●
●●



●



●



●



●
●
●●●
●●●
●
●
●●●●●●●●●
●●●
●
●



●



●
●



●



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



●



●●●●●●
●
●●
●●
●
●●●●



●



●●
●
●
●●●●●●●
●●●●●●
●●●●



●



●
●
●●●●
●●●
●●●●●●●
●
●
●
●



●



●●●●●
●●



●



●●●
●●●
●●●●●●●●
●●●●
●●●●●●



●
●●
●●
●●●



●



●●●●●
●



●



●●●
●
●
●●●●●
●●



●●
●
●●●
●●●●●●●●●●●



●
●●
●
●●●●
●●●●
●
●●



●



●●●
●
●
●
●●
●
●●●
●
●



●



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



●
●



●



●●●
●●●
●



●



●●●●
●



●
●●●●
●●●●●
●
●●●●
●
●
●



●●●
●●



●



●●
●●●
●
●
●



●
●
●●●●●●
●●●●●
●



●
●
●●●
●
●●●●
●
●●●●
●



●
●
●●
●●●●



●



●●
●
●●●
●
●●●●
●
●●●
●●
●●



●



●●●●



●



●●●
●



●



●



●
●●●●●●●●
●●



●



●●
●
●●●
●
●●●●●●●●●●●●
●



●



●
●●●●●●●●
●
●●●●●●
●
●●●
●●●●●●●●●●●



●
●●●●●●●



●



●



●●



●●●●●
●
●



●
●
●●
●
●



●
●●●●●●



●
●●●●



●



●●●●●●
●●●
●
●●●●●●
●



●●
●
●
●●
●●●●●
●
●●
●●●
●●
●
●
●



●



●●●●●●
●
●
●
●



●●●
●●
●



●●
●●●



●



●●●



●



●●●
●●●●
●
●
●●



●
●●●●
●
●
●
●
●●
●
●
●



●
●●
●●
●
●●●●●●●●
●



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



●
●
●●●



●



●●●
●●●●●
●
●●●●●
●
●●
●●●●●●
●



●●●●●●



●●
●
●



●●
●
●●
●
●●
●●



●



●●●
●
●
●●
●
●●
●
●
●●●●
●●
●●
●



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



●
●●●●●
●
●
●●●●●●●●
●●●●●●●●
●



●
●●●●●
●
●
●
●



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



●
●●●
●



●●●●●●●●
●●●
●
●●●
●
●●
●
●●



●



●



●●●●●●
●



●
●●
●
●●
●●●●●



●



●●●
●
●●
●●



●
●
●
●
●
●
●
●●●●●●●
●●



●●●
●●●●●●●
●



●●



●



●●●●●●●
●
●
●●



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



●



●●●



●
●●●
●



●●
●●●●
●
●
●
●●●●●
●



●
●
●
●



●



●
●●●



●
●●●



●



●●●●●●
●●●●



●



●
●
●
●
●
●●
●●
●●
●●●●●
●



●



●●●



●
●



●
●●



●
●
●



●
●●



●
●
●●
●●●●●●●
●●



●
●
●
●●
●
●



●
●
●



●
●
●●●●
●●●
●



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



●



●



●



●
●●●●●●
●●
●●



●



●



●
●●●●●●
●
●
●●●●●
●
●
●●●●
●●●●
●●●●



●



●
●●●
●●●●●
●



●●●●●
●
●



●●●●
●
●●
●●
●
●●●



●



●●●●●●●●●



●



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



●



●●



●



●



●



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



●



●
●
●●●
●●●●●●●●●
●●
●
●●●
●●●●



●



●
●
●●
●
●●●●



●



●●●●



●



●
●●●●
●
●●
●
●
●



●
●●●●●●●
●
●●●
●●●
●●●



●



●●●●
●●●●●
●



●



●●
●●●●
●



●
●●●



●



●
●



●



●●●●
●●●●●●
●
●
●●
●●●●●●●
●
●●●●●●●



●



●
●●
●
●●●●



●



●●●



●
●●●●
●
●
●●●●●●
●●●
●



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



●
●●
●●



●



●●●



●



●●



●



●●



●



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



●



●●●
●
●
●
●●●●



●



●●●●●●●●
●
●●



●



●●
●
●
●



●●●●
●



●●●
●
●●●
●
●●●●●●●●
●
●
●
●●●
●



●



●



●



●●●



●●●
●●●
●
●
●
●●●●●



●



●●●
●
●●●●●
●●●●●●●●●●●



●●
●●●●
●●●●
●
●



●



●
●●●●●●
●●●●●●●●



●●●●



●



●●●
●●
●●
●



●



●●●
●
●●●●●●●●●●



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



●●●
●●
●●



●



●●●●●●●●
●●●●●●●●●



●
●●●●●
●●●
●
●●●●●
●
●●●●
●
●●●●●●●●



●
●●●●●



●



●●●
●
●
●
●
●
●●●
●●
●●●●●●●●●



●●
●
●●
●
●●●



●



●●●●



●



●●●●●●
●●●●
●
●
●
●●●



●



●●
●●
●●



●
●
●●●●
●●●●●
●
●●
●
●
●
●
●
●



●



●
●●●●●●



●
●●●
●
●●●●
●
●
●
●●●●●●●●●●●●●



●
●●●
●
●●●
●●●
●
●●●



●



●●



●



●●●●●●●●●●
●
●



●



●●



●



●●●●●
●●
●●



●



●●●



●



●●
●



●●●
●
●
●●●
●
●
●●●
●●



●



●●●●●●●●●●
●
●●●●
●●
●
●



●



●●●●●



●
●
●●●●●●●



●
●●●●●●
●●●
●●●●●●●●
●
●



●●
●
●●●●●●●



●



●●●



●
●
●
●
●
●●●●●
●●



●



●●●●
●
●●●
●
●●



●
●
●
●●●●
●
●●



●



●



●



●



●



●●
●
●●●



●
●
●●
●●●●
●
●●●
●●●●●●
●
●



●
●●●●●●●●



●
●
●
●●●●●●●●●●●
●
●



●



●●
●●
●●●



●



●



●



●
●
●
●●



●●●



●



●
●
●
●●●
●
●●●
●●●



●



●
●●



●



●●●●



●



●●●
●
●
●●
●●●
●
●●●●



●●



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



●



●●
●
●●●
●●
●●●●



●
●●●●●●
●



●
●



●●●



●



●●
●
●●●●



●
●●●●●



●



●●



●



●●
●●●
●
●●●
●●
●



●



●
●●●●
●●●



●



●●
●●●●



−
2



0
1



2
0



lo
g



1
0
(B



a
ye



s
 F



a
c
to



r)



●



●
●



●



●
●



●



●
●



●●



●
●



●



●●



●



●



●●
●
●



●
●



●



●



●●●



●



●



●



●
●●



●
●●
●●
●●
●●
●
●
●
●
●●
●



●



●



●
●



●



●



●



●
●
●
●
●
●●●



●
●●
●●
●
●●●●●
●●●●



●



●
●
●
●
●●



●
●



●
●●●●●
●
●●
●●●



●



●
●●●●●
●



●
●●●



●



●●
●
●



●



●●



●●
●●
●



●



●
●●



●



●



●●●●
●



●●
●●
●●
●



●
●●



●●



●
●



●



●



●
●
●
●
●●●
●
●
●●●



●●●●
●



●



●



●



●



●



●



●



●



●
●●



●●
●
●



●



●●●
●



●
●



●
●



●



●



●



●
●



●



●●
●



●



●
●
●



●
●●●●
●
●●



●
●●



●●●
●●●●
●●●



●



●
●
●
●●



●



●●●



●



●●



●
●



●●



●
●●●●
●●
●



●●



●



●
●●
●



●



●
●●●
●●
●
●●
●
●
●



●
●
●



●



●
●●●



●



●



●
●●●●
●●
●
●
●
●●●
●●



●



●
●●●
●



●



●



●
●
●●●●●
●
●



●



●●●●●



●



●
●



●



●
●
●



●
●
●
●●●●●
●



●●
●



●
●



●



●
●●●
●●



●



●●
●
●



●



●



●



●



●



●



●●
●



●●●●



●



●
●
●●



●



●



●
●



●



●



●



●



●●●●
●●
●●●
●
●
●●



●



●



●
●
●●●
●



●



●



●



●●●
●●●
●
●●
●



●



●



●
●



●



●
●



●



●
●●
●
●
●●



●
●
●●
●●
●●●
●●
●



●
●●



●
●●



●



●●
●



●



●



●
●



●



●



●
●●



●●



●



●
●



●



●
●●



●



●
●
●
●
●



●●
●
●



●



●
●
●



●
●
●



●



●●



●



●●
●●



●



●●●



●
●
●



●



●●
●
●●●●●●●
●●●



●●●●



●



●●●
●



●



●
●
●



●
●
●
●
●
●



●
●
●
●●



●
●
●
●●



●●●
●
●



●
●



●●●



●



●



●●



●



●
●
●
●
●



●



●
●●
●



●



●
●



●



●●
●
●●
●
●●



●



●



●●
●



●
●●●



●
●
●



●
●●
●
●●
●
●
●
●●●
●
●
●
●●



●



●
●



●●●●
●
●
●



●
●●



●



●
●



●
●●
●



●
●



●



●
●



●
●
●



●



●●
●●●●



●



●●●●



●



●
●
●●
●●●
●
●●●



●●●



●
●



●
●



●
●
●
●
●



●



●●



●



●
●
●
●●●



●



●●●
●



●
●●



●●●●
●
●



●●
●
●



●●



●
●●●



●



●
●●



●



●
●
●



●



●
●



●●●
●
●
●
●



●



●●



●



●
●
●



●●
●



●



●



●●●●●



●



●



●



●



●●
●●
●●●
●●●
●●
●



●●



●
●
●



●



●
●
●
●●



●



●
●
●●



●
●



●



●



●
●●
●
●



●



●



●
●



●



●



●●●●●●●



●
●
●



●



●
●



●●
●●
●
●●●
●●●●
●



●



●
●



●
●●
●



●●



●



●●●



●●
●●●●●
●



●



●
●
●●●
●



●●
●



●



●



●●●●●
●



●



●●●●



●



●



●
●



●
●●●
●●●●●
●
●



●
●



●



●●●



●●
●●
●●
●●



●



●



●



●●



●



●



●●●
●



●●
●
●●●
●
●
●
●
●



●



●



●



●



●●●●
●
●●●



●



●●●●●●
●
●
●●●●●
●
●
●
●●
●
●



●●●



●



●
●



●



●●
●
●●●●



●



●
●
●



●



●



●●●●●



●



●●



●



●
●●
●
●
●



●
●●
●



●
●



●
●●●
●●●
●



●●



●



●
●●●
●
●
●



●●



●●●●
●●●
●●



●



●●●
●
●



●



●



●



●



●
●●
●●●●
●●●
●



●



●
●
●●●●



●
●●●●



●
●●
●
●
●
●
●



●●●●
●●●●●●



●
●
●
●
●



●
●●●●●
●
●



●



●●
●
●
●●
●●●
●
●



●



●●
●
●



●●●
●●
●●●
●
●



●●
●
●
●
●●●●



●
●●
●●
●●



●●
●
●●
●●
●
●



●●●



●



●●



●



●



●●
●●
●



●
●



●



●●●
●



●
●●
●●



●



●



●●



●



●
●



●●
●
●
●
●
●●
●
●●
●●●●●●
●



●●
●
●
●●



●
●
●



●



●
●●
●
●●●
●
●
●●



●



●
●
●



●
●
●



●



●



●●



●●
●●
●
●



●
●
●
●●●
●



●



●
●



●
●●●
●
●
●
●●●●●●●●●●
●●



●
●
●●
●●
●●●
●
●●●
●
●



●●●
●
●●●●●●
●●



●
●



●



●



●



●



●
●
●
●



●



●
●



●●●●



●
●



●



●●



●



●●
●



●



●



●
●●
●
●●



●●
●●



●
●●



●



●



●
●



●



●
●●



●



●
●
●
●



●



●



●
●



●
●



●



●



●



●



●●●



●
●●●
●



●●
●
●



●
●
●



●



●●●
●●●●
●



●



●
●●
●●●



●



●
●
●●



●



●●
●
●●
●
●
●●
●●
●
●
●
●



●



●
●●
●
●●●●●
●
●
●
●
●
●



●



●
●



●



●



●
●
●●●
●



●



●●
●●
●
●
●



●



●●●●●
●●
●●



●●



●



●
●
●●●●●●
●●
●●



●
●●
●
●●●●
●●
●



●
●
●
●●
●●
●●



●
●
●



●



●●●
●
●



●●●●
●●●
●



●
●●



●



●●
●



●



●●
●
●
●●



●



●
●●
●



●



●●
●



●



●
●
●
●●
●
●●●



●



●
●
●
●



●



●



●
●
●
●●
●



●



●
●
●
●
●●●
●●●
●
●●●
●



●



●



●●●
●●●●●●●
●
●●●
●



●
●●
●
●
●
●●



●



●●



●
●●●
●●●
●



●
●●



●
●●
●
●
●●



●



●●



●●



●
●
●●●
●



●



●
●



●●



●



●



●



●
●●●
●
●



●



●
●



●



●
●



●



●
●●●●



●



●



●



●
●●



●



●●
●●●●
●
●●●
●●



●



●
●●●●
●
●
●
●
●
●



●



●



●



●



●



●
●
●
●



●●



●



●●●●



●
●
●



●



●
●●●●●●
●
●●
●



●



●●●
●
●●●



●



●●



●●



●
●
●
●
●
●
●
●●●



●



●
●●



●



●



●



●
●●



●



●●●●●
●
●
●
●●



●
●
●
●
●
●



●



●



●



●



●



●



●



●



●
●
●
●



●



●
●●
●



●



●●●
●
●



●
●●●
●
●



●



●●●
●



●



●



●
●
●



●●●
●●
●
●



●



●●
●●
●



●



●●
●
●



●



●
●●●
●



●
●
●
●
●
●
●



●●●
●●



●



●



●



●
●●●



●



●



●●



●



●●●



●
●
●



●



●
●●
●●●●●



●
●



●
●
●●
●●



●



●●●
●
●
●
●



●●
●●



●



●



●



●



●●●
●
●●



●●●



●



●
●●
●
●
●



●



●
●
●●
●
●●●●●
●



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



●
●●



●



●
●
●



●
●
●●●



●



●



●●●
●
●●
●
●●
●
●●



●



●●



●



●



●



●
●●●●



●●
●
●
●
●
●
●●
●●



●



●
●
●



●
●



●●●●



●



●●
●●●
●●



●



●
●
●



●



●



●



●
●
●



●
●●



●●



●
●●



●



●



●



●
●●●●
●
●●●



●



●
●
●
●
●●



●



●



●



●●●●●



●
●●●●●



●



●



●



●



●
●●●●●
●●
●
●



●
●
●●
●



●



●
●
●



●●●



●



●



●



●



●●



●
●●
●
●
●●



●



●●●



●●



●
●
●



●●



●
●
●
●
●●



●
●●
●
●



●
●
●



●
●●
●●●
●
●



●●



●●●●
●●
●



●
●●●
●●
●
●●●



●



●
●
●
●



●



●
●
●●
●



●
●
●●
●



●



●



●



●



●
●
●
●



●
●
●
●
●●●●



●



●●
●●●
●
●



●
●●



●



●



●



●



●
●
●
●●
●



●●
●●
●●
●



●



●●
●



●



●●



●



●



●
●



●
●
●
●



●



●●
●



●



●●



●●●●
●
●
●



●



●●



●●



●



●
●



●
●
●



●●●●



●



●



●●
●



●●●●
●●●●



●
●
●



●
●



●
●●●



●
●●●
●●
●●●
●●●
●
●
●●



●



●●



●



●



●●
●
●



●



●
●●●



●
●



●



●
●
●



●



●



●
●●●



●
●●●
●



●
●



●



●
●●●●●●●●●
●



●



●●



●●



●●
●●●●
●
●



●



●
●●
●●



●



●



●●



●
●
●●



●



●



●
●●
●●●



●



●



●●●
●●
●●



●
●



●



●



●
●
●



●



●



●●



●



●
●



●



●●●●●●
●●●
●●●



●



●●



●



●



●



●
●●



●
●
●●●
●



●



●



●●



●



●
●



●
●●
●
●
●



●



●



●
●●



●



●



●●●



●



●●
●●



●



●
●



●



●●



●



●



●



●●



●
●●●
●●
●
●
●
●
●
●



●●



●
●



●●●
●
●



●●



●
●●



●
●
●
●
●



●
●●
●●
●●
●



●



●
●
●
●
●
●
●



●
●
●●
●



●



●●●



●



●



●



●



●●
●●
●
●



●



●
●
●
●
●
●



●
●



●
●
●



●



●



●



●
●●●
●
●
●●



●
●



●



●



●●
●●●
●
●
●
●
●●
●
●●
●



●●



●



●



●



●●
●
●●●



●



●



●
●



●●



●
●
●●
●●●●●●●●●
●



●



●●
●●
●



●



●
●
●
●



●



●●
●
●



●●
●●
●●
●●



●



●
●



●



●



●
●
●
●
●



●



●
●



●



●●
●
●
●●●●



●
●



●●●



●●●●
●●



●



●



●
●●●



●



●



●
●
●



●



●



●



●●●
●
●●
●
●●●●●●●●
●●



●
●
●
●
●



●●



●



●



●
●
●



●
●●●
●●
●
●



●
●
●



●●



●



●
●●●●



●●
●●●●
●●●●
●
●



●
●



●●●●



●



●●●
●●



●



●
●



●



●



●
●



●
●



●
●
●
●
●
●



●
●
●●●
●
●



●



●●



●



●●



●●



●
●●
●
●



●●



●



●
●



●



●
●



●



●
●



●



●
●●●●
●●



●



●



●
●



●



●●
●



●●
●●●●
●



●●



●



●●
●



●



●●●
●●



●



●
●
●
●
●



●



●



●



●●●
●●●●
●



●



●



●●●
●



●●



●
●



●



●



●●



●



●
●



●



●
●
●
●
●



●



●



●



●



●●●●
●



●
●
●●●
●●



●
●



●



●
●



●



●
●



●



●●
●●



●
●
●●●



●



●



●●



●●
●
●



●



●
●●
●●●●
●



●



●



●
●



●●
●
●●
●
●
●
●



●



●●●
●



●●
●
●
●●



●



●
●●●●
●
●●
●
●
●
●●
●
●



●



●
●



●●●●●
●
●
●●●
●●●●



●



●



●●



●



●



●



●
●●
●



●



●●
●●
●



●●



●
●●
●●●●
●



●



●
●●
●●



●



●



●



●



●
●



●



●●



●



●●●
●
●●
●
●●
●



●●●
●



●
●
●
●●



●
●●●
●●●



●



●
●●



●●
●●●
●
●●●
●
●



●



●●
●●
●



●



●
●
●



●
●



●
●●●●●●
●



●
●●



●



●



●
●
●
●



●
●●
●
●
●
●●



●



●
●
●



●●



●



●



●
●●
●



●



●



●●



●
●
●●●●●



●



●
●
●



●●
●●



●
●



●



●



●●●●
●



●



●



●



●



●
●
●
●
●
●



●



●●●●
●



●



●●



●



●
●●



●



●
●
●
●
●●
●
●●●



●



●



●



●



●



●
●



●



●
●●
●
●●●●●



●



●
●
●



●
●
●



●



●
●●●



●



●●●●
●●●



●



●



●



●



●



●●
●



●
●



●
●



●



●



●●●
●●●



●
●



●



●



●



●
●



●



●●●●●



●



●●



●



●●●
●
●●●●



●



●●●●
●●
●



●



●



●



●



●



●
●●
●



●



●●
●



●
●



●●●●●●●
●



●
●●
●●



●●



●



●
●



●
●
●●●●
●●



●
●●
●



●



●●●●
●



●
●



●



●●●●●
●
●●
●
●



●●●



●



●



●
●
●



●



●



●●●
●



●



●
●
●
●



●



●
●
●●
●●
●●



●



●



●



●



●



●●
●



●
●



●



●
●
●



●
●
●●



●



●●
●
●



●●●●



●
●
●●
●
●



●
●●●●
●
●●
●
●●●●
●



●



●●



●



●



●



●●
●●●●
●
●
●
●●●●



●



●



●
●●
●●
●●●
●●●●
●●



●
●
●●
●●



●



●●●●●
●
●●●●
●●
●●
●●
●



●
●



●



●



●
●●



●



●
●●



●
●
●
●
●●
●●
●●●●



●



●
●



●



●
●●●
●
●
●
●●



●●
●



●
●
●●



●
●



●



●



●●●
●●
●●●●
●
●



●●



●



●



●●●●●●●●
●●
●



●
●●



●



●●●●
●
●●



●●



●



●



●
●
●



●
●●●



●



●
●
●
●



●



●
●



●



●
●
●
●
●



●



●●●



●



●



●
●



●



●
●●●●●●
●●●
●



●



●
●●●●●●●
●●
●



●



●
●●●●
●



●
●



●



●●



●



●
●●●
●●●
●●



●●



●●



●



●



●



●



●
●
●●●
●
●
●
●●●●●
●



●
●
●



●●



●●
●●



●
●●
●
●●●●●
●●●●
●



●



●



●●
●



●
●



●



●●
●
●
●
●●
●
●



●



●
●●●



●
●●
●



●



●



●
●
●●
●●●●●
●●
●
●●●●●●
●●
●●



●



●



●●●
●●



●●



●●●●●



●
●
●



●
●●●●
●●
●
●



●●



●



●



●●
●●●●
●
●
●
●●
●●
●
●●
●●●
●



●
●
●
●



●
●
●
●●
●



●



●
●



●●
●●●●



●



●



●



●



●



●
●●●
●



●



●
●●
●



●●
●●



●
●
●
●
●●
●



●



●



●



●



●●
●



●



●



●



●



●



●●●●●
●
●
●●
●



●



●



●●●●



●



●



●



●●●●●●
●
●
●●●
●



●
●●
●
●
●●
●
●●
●
●



●



●●
●●
●●●●



●



●●●●●
●●●



●
●
●
●



●
●



●●
●
●



●●●●
●●



●



●●●
●
●●●



●
●



●
●●
●●



●



●



●●



●●
●●●



●●



●●●●
●
●
●●
●●
●●●
●
●●●●●●●●●●●



●
●●
●



●●
●
●
●
●●●●●



●
●



●



●



●●●●●●



●



●●●
●
●●



●



●



●
●
●●



●



●



●



●●
●



●
●



●
●



●
●
●●
●
●●
●●●



●●●●



●



●



●



●●●
●



●



●
●●●
●
●
●
●
●



●●●●
●●●
●



●
●●●●●●●●●●



●



●
●●●
●
●
●●
●●
●
●●●



●



●
●●●●●●●



●



●●



●



●



●
●



●



●



●●



●



●●●●●●
●
●●●●
●
●
●
●●
●●●●●●●



●
●●●●●●
●●●



●



●●
●
●



●



●●●●●
●
●
●
●
●
●●●



●



●
●
●
●
●●●



●



●



●



●●●●



●



●
●



●●●●●●●●●



●



●●●●



●



●●
●●
●



●



●



●
●
●
●
●
●●●
●
●●
●●
●
●●●



●



●●●●●●●
●
●●●●●
●



●



●
●
●●●●



●



●●
●
●
●
●



●
●



●●



●



●
●
●●●
●●●
●
●
●●●●
●●
●●●●
●
●●



●



●●
●



−
2



0
1



2
0



●●



●



●
●



●
●
●
●



●



●



●●
●●●
●



●



●



●



●



●
●●
●



●



●



●●●
●
●●



●



●



●



●



●
●●



●



●●



●



●●



●



●



●



●●



●



●



●



●●
●●●
●●
●



●●



●



●
●



●●●●
●
●



●



●



●



●●●●



●



●



●
●



●
●



●



●
●●●●



●●



●



●



●●
●



●



●



●



●



●●



●



●



●



●●



●●



●
●
●



●



●



●●



●



●



●



●



●



●
●
●
●●
●●
●



●●



●



●●●



●
●



●●
●



●
●



●



●



●●



●



●
●●
●
●●
●
●



●



●



●



●
●●●●



●



●



●



●



●



●



●
●
●
●



●●●



●



●



●



●



●



●



●
●●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●
●
●



●●●



●



●



●



●



●



●
●



●



●



●



●



●



●



●



●
●
●



●
●



●



●



●



●
●●



●



●
●



●



●



●●●●
●●



●



●



●



●●



●●●
●



●



●



●



●
●



●
●●



●
●
●
●●●



●



●



●
●●
●



●
●●



●



●



●



●



●



●
●
●
●
●●
●



●



●
●●



●●
●●



●



●



●



●



●



●



●
●
●



●



●



●●



●●
●
●
●
●



●



●
●



●



●
●



●
●
●



●
●



●



●



●



●



●



●
●



●



●●



●●



●



●



●●
●



●



●
●



●



●●



●



●



●●
●



●



●
●
●



●



●
●
●●
●●●
●●
●
●



●
●
●



●●
●
●



●●



●
●●●
●



●



●



●



●
●
●
●



●
●



●



●



●●



●



●●



●



●●●●●



●



●



●



●●
●



●



●



●



●●



●



●
●
●
●



●



●●●



●



●●



●



●●●
●
●
●



●



●



●



●
●



●●
●
●



●
●



●



●
●
●●
●



●



●●



●



●



●●●●●



●



●



●



●



●



●
●



●



●



●



●



●



●
●



●



●●



●



●



●



●



●



●●●



●
●



●
●●●
●
●
●
●



●



●●
●
●



●



●



●●
●



●
●●



●
●
●●●●
●●●



●



●
●
●



●



●●



●



●
●
●●



●



●



●



●



●



●



●



●
●
●
●



●●



●●
●
●
●
●



●



●



●
●●



●
●●



●



●●●●●



●



●
●●
●



●



●



●
●



●
●●
●



●



●
●
●



●●



●●



●



●



●



●



●●



●
●●
●



●



●
●



●
●●●●



●
●



●



●●●●●●
●
●
●



●



●



●●



●



●



●
●



●



●●
●



●



●



●



●



●
●



●
●
●



●



●



●●



●
●●
●
●●



●
●
●●
●
●
●



●



●



●



●



●



●●



●



●
●
●



●●●
●



●
●
●
●



●



●
●



●



●
●



●



●
●



●
●



●



●



●
●
●



●



●



●●
●



●



●



●



●●●



●



●
●●



●



●



●



●



●●
●
●●●



●



●
●●



●



●
●



●
●
●



●
●
●



●



●●●
●



●



●
●
●●



●
●
●



●



●



●
●
●



●
●



●



●



●
●



●●
●



●



●●
●
●



●



●
●●
●
●
●



●



●



●●●



●



●



●



●



●



●



●



●●



●
●



●
●●●●



●



●●



●
●



●



●
●
●
●
●●



●



●
●●
●
●
●



●



●



●



●



●



●



●



●



●●



●
●



●
●●



●



●●



●



●



●



●



●●
●●●
●



●
●●



●



●



●



●●
●



●●



●
●
●●
●



●



●



●



●



●
●
●
●
●●
●
●



●



●



●



●



●●



●



●



●



●
●



●
●



●
●●



●
●●



●
●●



●



●
●



●●
●●●●



●



●



●



●



●
●



●



●



●
●●●
●●



●
●●
●



●



●



●●



●●●
●
●



●



●
●



●



●●●●
●



●
●●



●



●



●
●●
●



●



●



●



●●



●



●



●
●●



●●



●



●



●
●●
●●



●



●
●



●



●●



●



●●
●●●
●●●



●●
●
●●●●



●



●



●●



●●●
●
●



●



●



●
●



●



●



●



●●●●
●
●



●



●●●●



●
●●●●
●



●



●
●
●



●●



●
●
●
●



●



●



●
●



●



●



●



●



●●



●



●



●



●



●



●



●
●
●●●



●



●
●



●



●



●
●



●
●



●●
●
●
●



●



●
●



●



●
●
●



●
●



●



●



●



●



●●



●



●



●
●●



●
●



●



●



●



●



●



●●



●●



●



●●
●



●



●●



●



●
●



●
●



●●



●
●●
●
●



●



●●●



●



●
●



●



●●



●



●
●



●



●



●●



●●●



●
●



●
●



●
●
●●●



●
●



●
●
●
●



●
●
●●
●
●●●●
●
●



●



●



●



●●



●●●●●●●



●



●



●



●



●●
●



●



●
●●



●



●
●●●
●



●



●
●●●



●
●
●



●



●
●
●●



●●
●●●



●



●



●



●



●
●



●



●
●



●●
●



●
●



●
●●
●●
●



●●
●



●
●●●
●●



●



●



●



●
●
●
●



●●



●



●●



●



●
●●●
●
●



●●●
●



●



●



●



●●●



●



●●
●



●●
●



●●



●



●
●●



●●



●



●



●
●●●
●



●



●
●
●



●
●●
●



●●●



●



●



●●
●
●



●



●



●
●



●



●



●
●
●



●
●



●●
●
●
●●●
●



●●●
●●



●



●



●



●



●



●



●



●



●
●



●
●●●●●●●●
●●
●



●



●



●
●



●
●



●
●
●●



●



●



●
●



●



●
●



●



●
●



●



●●



●
●
●



●
●



●



●



●



●
●●
●
●



●



●
●



●●



●



●●●
●



●



●



●●●
●
●



●
●



●



●



●



●



●



●



●



●
●
●●
●



●



●
●



●



●●



●



●
●●●
●
●●



●



●



●



●
●



●



●●
●
●●●



●



●



●



●●



●
●



●



●



●



●



●
●●



●
●



●



●



●●



●



●



●



●●



●●
●●●



●



●●



●



●
●
●●●
●



●



●
●
●
●●
●
●●●



●



●



●



●



●



●●
●



●



●●
●●
●



●



●



●



●
●
●●
●



●
●
●●
●
●●●
●
●
●●



●



●



●



●



●



●



●



●
●



●



●



●●●



●
●●●●



●
●●●



●



●



●



●



●●●●●●●



●
●
●



●
●●
●



●



●



●
●●



●
●●



●



●



●



●
●●



●



●



●
●
●●
●
●●



●



●
●



●



●
●●●●



●



●
●
●



●



●●
●
●●



●●



●



●
●



●●●



●



●



●



●
●



●



●
●
●●



●



●●



●



●
●



●●



●



●
●
●
●
●
●●



●



●



●
●
●



●



●



●
●●



●
●●
●



●
●



●



●



●●●



●



●
●●●●
●



●
●●●
●●
●●●



●



●
●



●●
●



●●



●



●



●
●
●●
●



●●
●



●
●●



●



●●
●
●●



●



●●●



●



●
●



●



●●
●●●●
●



●



●



●
●●



●



●



●



●



●



●●



●



●●



●



●



●



●
●●
●



●



●
●
●●
●●



●
●●
●
●



●
●



●
●



●
●
●



●
●



●



●●



●



●
●



●



●●
●



●



●
●
●



●●
●



●



●●●
●●



●



●
●
●●
●●●



●



●



●



●●



●



●
●●●
●
●



●●
●



●



●
●
●●
●



●



●



●●●●
●
●
●



●



●
●
●●



●



●



●●



●



●
●



●



●



●
●



●



●



●



●●
●●●
●
●●●
●
●



●



●
●



●
●



●
●



●



●●
●



●



●



●



●
●●



●



●



●



●●●



●



●



●



●



●



●●
●



●



●



●



●●●●



●



●



●



●



●
●
●
●
●
●



●



●●



●



●



●



●



●



●
●
●



●



●



●



●



●



●



●
●●
●●●



●●
●



●



●



●



●



●
●●



●



●



●
●



●●
●
●
●



●



●●
●●●●



●



●



●



●
●●



●●



●



●



●



●●



●



●
●



●



●



●



●●
●



●



●
●
●●



●
●●●
●
●



●●



●



●



●●
●



●



●
●
●●



●●●●●●
●
●



●



●



●



●



●



●
●



●
●



●



●



●
●



●



●



●
●●●



●●



●



●



●●



●



●



●●●



●



●



●
●●



●



●●



●



●●●●●●



●



●



●



●



●●



●



●●
●●
●
●



●
●



●●



●
●



●



●●



●



●●●



●



●●



●



●
●



●



●



●
●●●●
●



●
●●●●●●



●



●



●●●
●
●



●



●
●
●
●



●
●
●
●●●
●●
●
●●



●



●



●●



●



●



●



●



●●●
●
●
●●●●●●●●●
●



●



●
●
●



●



●



●●



●



●



●



●



●



●
●●
●



●
●



●



●●●●
●
●●●●



●
●●



●



●
●
●
●
●



●



●●



●



●●●●
●
●●●



●



●



●



●



●
●



●



●



●
●



●
●



●



●



●



●



●●



●



●●



●



●
●



●
●



●
●
●



●



●
●



●●
●●
●



●
●●



●



●



●
●●
●
●
●
●



●
●



●



●
●
●
●
●
●●●



●
●



●



●



●
●
●



●
●
●



●



●●
●●●
●



●
●●
●



●
●



●●



●



●
●



●



●
●
●●



●



●
●



●
●



●
●



●



●



●



●
●●
●●
●
●●



●
●



●



●



●



●
●
●●●●
●



●●
●
●



●



●



●



●



●



●
●●●
●



●



●



●



●
●●



●



●
●●●



●



●●
●



●
●
●●



●



●



●●●
●



●



●●
●



●
●



●●●
●



●



●●●●



●
●



●



●
●



●



●●●



●
●●●
●●



●



●●●●



●



●



●



●●●



●



●



●●●



●



●
●



●



●
●



●



●



●●
●
●
●



●●
●●
●●



●



●



●



●



●



●



●●●●●



●
●
●
●



●



●



●
●



●
●
●



●●
●●



●



●
●
●●●



●



●



●



●



●
●



●



●



●
●●



●●



●●



●



●●●



●



●



●



●●



●



●
●
●
●



●
●●●
●●
●
●
●



●



●
●●
●●
●
●
●
●●●
●



●
●
●
●



●



●



●



●●●



●



●
●
●●



●



●
●



●
●
●



●



●



●●●



●



●
●●
●
●
●
●



●
●
●●●



●



●●
●
●
●



●



●



●



●
●●
●



●



●
●



●●



●



●



●



●
●●
●
●
●●●●
●●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●
●
●
●



●



●



●



●●●●
●●



●
●●
●



●



●



●



●
●



●



●
●
●



●
●●●



●



●●



●
●



●
●



●



●●



●●



●



●
●



●



●
●



●
●



●



●
●
●●



●



●



●



●
●
●●



●●



●
●



●



●●



●



●



●
●



●



●●



●



●



●



●



●●●
●
●●●●
●●



●



●



●
●



●



●



●



●



●



●



●



●



●



●●



●



●



●



●



●
●
●●
●



●●



●



●
●●●
●
●
●



●



●



●●
●●



●



●



●
●●



●



●●



●



●
●●
●



●



●●●●



●
●



●



●



●●●
●●
●●



●



●●●●●●
●
●
●



●



●



●●●
●●●●●●●



●



●
●



●●



●



●
●



●
●
●●
●



●●



●●



●



●



●
●●●●●●
●
●●
●



●
●



●



●●
●
●
●



●



●●



●



●
●●●
●●
●
●
●



●
●



●
●



●



●



●



●



●



●



●●
●
●●
●



●●
●
●
●●●



●●●
●●
●
●
●
●



●●●●
●



●



●
●



●



●●
●●●
●
●



●



●●
●
●
●
●



●



●



●



●



●



●



●●
●
●



●



●
●



●
●



●
●●



●



●
●



●
●



●



●
●



●



●
●●
●



●●
●



●●
●



●
●



●



●



●●



●●



●●●
●



●
●



●



●



●
●
●●



●



●



●



●



●



●
●



●



●



●



●●
●



●



●



●



●



●



●
●
●
●



●



●
●
●



●
●



●



●
●



●
●



●
●
●



●



●



●
●



●



●



●



●



●



●●



●



●●
●
●



●
●
●
●●



●



●
●
●●



●
●●
●●
●



●
●
●
●●
●●●
●



●



●●
●



●



●●
●
●●



●



●



●



●



●



●



●●
●



●



●



●
●●●●
●



●●●
●●●



●●●



●●



●



●



●



●



●



●
●●●



●



●



●
●●



●



●
●



●●



●
●
●
●
●
●
●
●



●●
●
●●●●●



●



●



●●



●



●



●



●



●
●
●●●●
●



●



●
●
●
●
●
●



●



●
●



●
●
●



●



●●●●
●
●



●●



●●●



●
●



●●
●



●



●
●



●



●



●●
●●●



●
●●
●



●
●
●
●



●



●●●●●●●



●
●●
●



●
●●●
●
●●●



●



●●



●



●●
●
●●●●●



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



●●●●●
●●●●
●
●●●●●●●



●●●●●●
●
●●●●●●●●



●
●●



●
● ●●●●●



● ●●●●●●●●●
●●●●●●
●●
●
●●●●●●



●
●●●



●●●●●●●●●●●●●●●●●●●
●●●
●●
●
●●●●



●●●●●●●●●●●●●●●●
●
●●
●●●
●●●●●●●



●
●●●●
●●
●
●●●●●●



●
●●●●●●●●



●●●●
●
●●
●
●●●



●●●●●●
●●●●●●



●●
●
●●●●●



●
●●●



●
●●●●●●●



●●
●●●



●●●●
●●●●●●●



●
●
●●
●
●●●
●●●●



●●●●
●
●●●●
●●●



●●
●●●
●●●●●●●●●



●
●
●●●●



−
2



0
1



2
0



lo
g



1
0
(B



a
ye



s
 F



a
c
to



r)



●



●



●●



●



●●●



●



●●



●



●



●



●●
●



●●



●



●



●



●
●



●



●●



●



●
●



●●



●



●



●



●●



●
●



●●●
●●
●



●



●
●
●



●



●



●
●
●●●
●
●●●
●●



●



●●



●



●
●
●



●



●



●



●



●
●●
●



●



●



●



●



●
●●



●



●



●



●
●



●



●
●●



●



●
●



●



●●
●
●●●



●



●●



●
●
●



●



●



●
●
●
●



●●



●
●●●●
●



●●●



●●●
●



●



●



●
●
●
●



●●
●



●



●



●



●
●●●●●
●



●
●



●



●



●



●
●



●



●
●●



●



●●



●



●●



●



●



●●
●



●
●



●



●



●



●●
●
●
●
●●●
●



●
●



●
●
●
●●



●
●
●
●
●●
●●
●
●●
●
●



●



●●



●



●



●



●
●
●●



●●



●●



●
●
●●



●



●●



●
●●●



●
●



●
●



●



●



●●



●



●



●



●



●



●
●
●●



●



●
●



●●



●
●
●



●



●



●
●



●
●



●



●



●●
●



●



●



●●
●●●



●



●



●
●
●
●●●●
●



●



●
●



●



●



●



●



●●



●



●



●



●
●



●



●
●



●



●



●●
●●
●



●



●
●



●●
●
●



●



●
●●



●
●



●



●



●
●●
●
●



●
●
●
●



●
●
●●



●



●



●



●



●



●
●
●



●●●
●●



●



●●●●



●●●



●



●



●



●
●



●



●
●



●



●●



●



●
●



●



●●●
●●
●
●
●
●



●



●●
●



●
●●●●●
●
●



●●



●●



●



●
●



●



●
●●●
●
●●



●●
●



●
●
●



●
●
●



●



●



●



●



●
●
●●●●
●
●



●



●●



●●
●
●●
●
●



●●



●
●
●●
●
●●●
●



●●●
●



●



●



●●



●



●



●●●●●
●



●



●
●



●
●●
●
●



●●●
●●
●



●
●



●
●●●●●
●
●
●
●
●



●●●



●



●



●



●



●●
●●●



●
●



●●



●
●



●●



●



●



●
●●
●



●



●●



●



●●●



●



●



●
●
●



●
●
●
●



●



●



●
●



●
●
●
●



●



●



●



●



●●
●



●



●●●



●●
●
●



●●
●



●



●
●●
●



●



●
●●



●



●●
●
●●



●



●●



●



●



●●
●
●
●
●
●
●



●



●
●



●



●●
●●
●



●



●



●



●



●
●



●●
●
●●
●●
●
●



●●
●
●



●



●
●



●
●



●
●
●
●
●●



●



●●
●



●



●



●
●●



●●
●●
●



●



●



●
●●●



●



●
●●
●●



●
●●
●
●●
●
●



●



●



●



●



●●●



●●



●
●●
●
●



●●



●



●



●



●



●



●



●



●●●



●



●●●



●
●



●



●



●
●
●●



●●



●



●



●



●



●



●



●



●
●



●
●



●



●



●



●



●



●



●●



●●



●



●
●●
●●



●



●●



●
●



●



●●
●●
●
●



●
●



●



●



●
●



●



●



●
●



●



●
●
●
●
●●
●●



●
●●
●
●



●



●



●



●



●●
●
●
●



●



●
●



●



●●
●



●



●
●●
●
●



●●



●



●



●



●
●
●●
●
●



●
●
●



●●
●
●



●



●



●



●



●●●
●●●●



●●
●
●
●



●●
●●



●



●
●



●●



●
●



●



●
●
●
●
●



●
●●●
●



●
●●
●
●



●●



●
●
●
●●



●



●



●●
●
●



●
●



●●●
●●
●



●



●



●●



●
●●●



●●



●



●



●●



●



●
●



●



●●



●



●



●
●●●
●●
●



●
●
●
●



●●



●



●
●●



●
●●●
●



●



●



●
●
●
●



●



●●●
●
●
●



●
●



●
●



●
●



●



●
●



●



●●



●



●



●



●●



●



●
●
●



●
●



●●



●
●
●●
●



●●
●
●
●
●



●
●



●



●●●●



●



●



●



●



●



●●



●



●



●



●
●●



●



●●●●



●



●●●●



●



●



●●



●



●●●
●●
●
●●
●



●
●
●



●



●



●
●
●●
●
●



●



●●



●



●
●



●●
●●



●●
●●●
●●



●



●
●
●



●●



●●●●
●
●
●
●



●



●●



●



●
●●●
●
●
●



●



●●
●



●



●



●



●
●
●
●●●
●



●●
●
●



●



●●●



●
●
●
●



●
●



●



●●
●●



●
●



●●



●
●



●



●



●



●●●
●
●



●



●



●
●
●
●
●



●●●●●
●●●



●●●
●



●
●●
●●



●



●
●
●●



●



●
●
●●
●
●●●●



●●●●
●●
●
●●
●



●
●



●



●
●●●●●



●



●
●



●



●



●



●●



●



●



●●
●
●
●●



●



●●
●
●



●



●●
●●●●●



●●



●



●



●



●●



●



●
●



●
●
●●
●●



●



●●



●
●



●



●
●
●



●



●



●



●



●



●●



●
●●●
●



●



●●
●
●
●



●



●
●●



●



●



●
●●●●●
●●



●



●●
●●
●
●●
●



●



●●●
●
●



●●
●



●



●



●●
●
●



●●
●
●



●



●
●



●



●●
●



●



●



●●
●●
●●●
●●●



●



●
●
●



●
●



●●



●



●



●



●
●●●●●
●



●●



●



●



●
●



●



●



●
●



●



●



●



●
●●●
●



●
●●



●



●



●●
●●
●



●



●



●
●
●



●



●



●
●



●



●●
●
●



●



●●●●
●
●
●●
●●
●



●



●



●



●●
●●
●



●



●



●
●



●●



●
●



●



●
●
●
●●●●
●



●



●●
●



●
●



●



●



●
●●



●



●
●
●
●



●●
●



●



●
●●



●



●
●●



●



●



●



●



●
●
●●



●



●
●●●
●●



●
●



●



●
●
●●●



●
●



●



●



●



●●●
●
●●



●



●●
●
●
●●
●
●



●



●



●



●



●



●



●●
●



●
●



●



●
●●●



●



●
●●
●



●



●●



●



●
●



●



●
●



●



●



●●
●
●



●●●



●
●●
●



●



●●
●
●
●●●
●
●



●



●



●



●
●



●



●



●●
●●●
●



●
●●
●●



●



●●●
●



●



●●●
●●
●
●●
●●



●●●
●



●



●●●
●



●



●
●
●



●



●
●
●
●



●
●●
●



●



●
●●●
●



●



●●●●



●



●●



●
●



●
●●



●



●
●
●●
●●



●



●



●
●
●●●●●
●●



●



●
●



●



●
●●



●



●



●



●●
●
●●
●●



●



●●



●
●●
●



●



●
●



●



●



●



●



●
●●
●
●



●●



●
●●
●●●●
●



●



●



●



●



●



●●



●



●●



●



●



●



●



●



●



●



●
●



●●



●●
●



●



●
●●



●



●



●
●
●
●●



●●
●



●



●



●
●



●



●●●●



●●



●



●
●



●
●●
●
●



●



●



●



●
●●



●●
●



●
●
●



●



●
●●●



●
●



●



●●●



●



●
●
●●●
●
●
●
●●
●
●
●
●●



●



●
●●
●
●



●



●



●



●



●



●



●



●
●



●
●
●



●



●



●●



●●
●



●



●●



●



●
●
●



●



●
●



●
●



●●
●



●
●



●



●



●
●
●
●
●●●



●
●
●●
●



●●
●



●
●●●
●●



●



●



●
●●
●●●



●●●



●
●
●
●●●●●●●●
●●●



●



●
●



●●



●



●



●
●●
●



●
●



●



●
●



●



●



●



●●
●●
●



●●
●
●



●●●



●



●●
●



●●
●



●



●
●
●
●
●



●
●
●



●



●
●●



●
●
●
●



●



●



●



●●



●●
●



●●



●



●



●
●



●●



●



●●



●
●



●



●



●



●



●
●



●
●



●●●
●●



●



●



●



●



●●●●



●
●
●



●
●
●
●●●
●



●



●



●



●
●
●
●



●
●
●
●



●



●



●
●●
●



●



●



●



●
●



●



●
●
●



●



●
●●●



●



●●



●
●●●
●



●
●



●
●



●



●



●



●



●



●



●



●
●●



●
●



●



●
●
●
●



●
●●
●
●
●
●



●
●
●
●●
●●
●



●



●
●●



●



●



●



●●●
●
●
●
●



●●



●
●



●



●●●●●●●



●●
●●
●



●
●
●



●



●



●



●



●
●



●●
●



●
●
●



●●
●●●



●



●●●
●
●●



●



●
●●



●●●
●
●



●●
●
●●●
●●



●
●



●



●
●
●



●
●



●
●



●
●



●



●●



●



●
●
●●



●



●



●



●



●



●●●
●
●



●



●
●



●
●



●
●



●
●●



●



●
●



●



●●



●
●
●●●
●
●
●●
●



●●



●



●
●
●
●
●
●



●
●



●



●
●



●●



●●
●
●
●



●



●
●



●



●●



●
●●
●
●●●●



●



●
●



●



●●
●



●
●



●●



●



●



●
●●
●



●
●



●
●



●



●



●
●●
●



●
●●
●



●
●



●●
●
●
●
●●●



●



●



●



●



●



●
●



●
●



●



●●



●●●●



●



●



●●●



●
●
●
●



●
●



●●



●



●



●



●
●
●



●



●



●



●



●●●
●●



●



●



●
●
●
●
●
●●●
●●●
●
●



●●



●



●●



●



●



●●
●●



●



●



●



●
●●



●
●



●
●
●
●



●
●



●



●



●
●
●
●



●●●●



●



●
●●



●



●



●●●



●



●●
●



●
●



●●
●
●



●



●



●



●



●



●



●



●
●●



●
●●



●



●●●



●
●



●



●●●



●



●●●



●



●



●
●



●●●



●



●



●●●



●



●●●
●
●
●
●



●



●



●



●



●
●●
●



●



●
●
●
●



●●●
●



●
●●



●
●●



●



●



●●
●
●
●
●●
●
●●



●



●●●



●



●



●



●
●



●



●
●



●
●



●
●



●●●●
●



●



●



●



●
●
●



●



●
●
●



●



●



●●



●



●



●



●
●●



●
●



●
●
●



●



●●



●



●●



●



●



●



●



●
●
●●
●
●●



●
●



●



●
●●●
●
●



●



●



●●



●



●



●
●●
●●



●



●●



●



●●
●



●



●
●●



●



●
●●
●●



●



●



●
●●
●



●



●



●
●
●●
●



●



●



●



●



●



●
●



●



●
●



●



●



●
●●



●
●



●



●
●●
●●
●
●
●
●●●



●●
●



●
●



●
●



●



●



●●
●



●
●
●
●
●



●



●



●



●
●
●
●
●



●



●
●



●



●
●
●



●
●●



●



●



●●●
●
●●



●●



●



●
●



●



●



●●
●●



●



●●



●
●



●



●
●
●



●



●
●



●



●●



●●
●
●
●
●
●●
●●
●



●



●●
●●●



●



●



●



●



●●
●



●●●



●
●



●



●



●



●



●
●



●



●



●



●



●●



●



●



●



●



●



●



●
●
●●



●



●●



●
●
●



●



●
●



●



●



●



●



●
●



●



●
●
●
●
●
●



●



●



●



●



●



●



●



●



●



●



●
●
●



●



●



●
●



●



●●



●
●



●



●
●●
●●



●



●●●●●
●
●



●



●



●



●



●●
●●●



●
●



●
●●●
●
●



●



●
●



●



●●
●
●



●
●●●
●
●
●
●
●
●
●
●



●



●



●



●●
●
●



●



●●●
●



●●



●



●
●
●
●●●
●
●
●●



●●



●



●●●●



●
●
●
●
●



●
●●●
●
●



●



●



●



●●



●



●
●



●
●



●●●●



●



●●●
●
●●●
●
●



●



●



●
●



●
●●



●
●



●



●



●



●
●
●●
●



●



●



●
●



●



●●
●●



●
●
●●
●●●



●
●



●●



●



●●●



●
●



●



●
●



●



●



●●
●●



●
●●
●●
●●
●
●



●●



●



●
●



●



●



●



●



●
●



●
●
●
●
●



●



●



●
●



●
●



●



●



●



●



●
●



●



●
●



●
●



●●



●
●
●



●
●



●●



●



●
●



●



●
●



●



●●●●●●



●



●●
●



●



●



●



●



●●●
●



●



●●
●
●
●



●



●●



●



●



●



●●



●



●
●



●



●



●



●



●



●



●
●
●
●●



●



●
●●●●●
●



●



●



●
●
●



●●●
●



●



●●



●



●●
●●
●
●
●



●



●



●●
●



●



●●●●



●
●



●



●●



●



●
●
●



●



●●●
●



●



●



●
●



●



●
●



●●



●



●
●



●
●
●
●



●



●
●



●



●
●



●
●●
●



●
●
●●



●



●●
●●
●
●●
●
●
●●●
●



●●



●●



●●



●



●



●
●●●
●●



●



●●



●



●



●



●



●●



●



●
●
●●
●●
●●
●
●●●



●



●
●●●



●●



●●●
●●●●



●



●●
●
●
●
●●
●



●●
●
●



●



●



●
●



●●



●



●●



●●



●
●●



●



●
●
●



●



●●●●
●●



●



●
●●
●●



●●
●



●



●
●
●
●
●●●●●



●



●



●



●



●
●



●



●
●



●



●●



●



●



●●
●●●●●●



●
●●
●
●



●●●●●
●●●
●
●●



●
●●



●



●
●



●●



●



●●
●



●



●



●●
●



●



●●●●
●
●



●
●
●



●



●●
●●●●
●
●●●
●
●



●



●●
●●



●
●
●
●
●



●



●●●●



●



●
●
●●



●



●
●



●



●●



●



●
●
●



●●



●



●



●



●
●
●
●
●



●
●



●
●



●●●



●●



●●●●●●
●
●



●●
●●●●●●●●●●●



●



●
●●
●●●●●●●●●●●●●●



●
●
●●●



●
●



●●●●



●



●●●●●●●●



●



●●●●●



●



●●
●



●●



●



●●●●●



●



●



●



●●●●●
●●
●



●



●●
●●
●●●●●



●
●
●
●●●●



●●



●
●
●
●



●●



●



●



●



●
●●●



●



●●



●



●
●●
●●
●
●●
●



●



●
●
●
●
●



●●



●



●



●



●



●●
●
●●
●
●●●



●



●
●
●



●



●●●●●
●●●
●●●
●
●●●●
●



●●●●



●



●
●



●
●●



●●
●
●●●●●●●●●



●
●



●●



●
●
●



●●



●●●



●



●●●●●●
●
●
●●●●●



●
●●
●
●



●
●
●



●●●●●●
●
●●
●●



●



●
●●
●
●●●●
●
●



●



●●
●●
●●●



●
●
●●●●●●●



●
●



●



●
●●
●●



●
●
●



●●●
●



●●
●
●●●
●●●
●
●



●



●●



●



●
●



●



●



●



●●●●●



●



●●●
●
●●
●
●●



●
●
●



1 2 3 4 5 6 7 8 9 10 1112 13



−
2



0
1



2
0



●
●
●●●
●●
●



●
●



●
●●●
●



●



●●



●



●
●
●
●●
●
●
●
●
●
●
●
●●
●●
●



●
●●



●



●
●
●
●
●●



●



●
●●
●●●●●



●●



●
●●



●



●●



●



●●
●
●
●



●
●●
●



●



●



●



●
●
●●



●



●



●●
●●
●
●●



●



●
●



●
●●●



●



●●
●



●



●●
●



●



●



●



●●
●●



●●
●



●



●●●●



●
●
●●



●



●



●
●●
●●●●●●
●●●



●
●●
●
●●
●
●



●



●●



●
●



●
●



●
●
●●●●●●●
●



●



●



●



●



●



●●



●



●
●●
●



●



●●
●●
●
●



●



●
●



●●



●
●●
●
●
●●



●
●
●●
●
●
●
●
●



●



●●
●
●●



●
●●
●
●
●



●●
●
●



●●
●●●
●
●



●



●



●●●
●



●●
●
●●



●



●●
●●●●
●
●



●
●
●
●●●
●
●
●
●●
●
●●



●



●
●
●
●●
●
●
●



●
●



●



●●
●
●●●
●●●●
●●
●
●
●



●



●
●●
●●●



●



●
●



●
●
●●●
●
●
●
●●●
●



●



●
●



●
●
●



●



●



●
●



●



●●
●



●
●●●●



●
●
●



●



●
●●●
●



●
●



●●
●



●



●
●



●
●
●
●
●



●



●●
●
●
●
●●●●●●
●
●●●
●●●●
●
●●



●●
●●
●
●
●



●●
●
●



●●
●



●



●



●●



●●●●
●●



●
●
●



●●●
●●●●



●



●●
●
●
●



●



●



●



●
●



●



●●●
●
●●
●●●



●●
●●
●
●●●
●



●●●
●



●●



●
●



●



●●●



●



●
●●●●



●



●
●●●●



●



●●
●●●



●



●●●
●
●
●
●●
●●
●



●●●●●●●●
●
●
●



●



●●
●●



●



●●



●
●●●●●●



●●●●●
●



●●
●
●●
●
●●●●●
●



●



●●●●



●



●
●
●●●



●
●
●●●
●
●



●●



●



●



●



●
●●●●●



●
●●



●●
●
●



●
●



●



●
●●
●
●



●
●
●
●
●



●●●●
●●
●
●●●
●●●●●●



●
●
●



●



●



●●●
●



●



●



●●
●●



●
●
●



●●●●
●
●●
●●
●
●●



●



●●●●●
●



●



●
●●



●
●
●
●●●
●



●



●
●
●●
●●



●
●●
●
●
●
●
●
●
●



●●●●●
●●●●
●



●
●



●●●●



●
●●
●
●



●



●●●●



●



●●
●
●●



●



●●
●
●
●



●●
●●
●



●
●●



●



●



●
●
●●
●
●
●



●●●
●●●
●●
●
●



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



●



●
●



●
●●
●
●●



●



●●●●●
●●
●
●●●●●●●
●●



●



●
●



●



●
●
●●
●●



●
●●●
●
●
●●
●●●
●
●●
●●
●



●
●●
●●



●



●
●
●●



●



●●
●
●●
●
●●●
●



●●



●



●



●
●
●
●●●
●●●●
●
●●●



●



●
●
●



●
●



●●●●●
●



●
●●
●



●
●●●
●●●●
●



●



●●



●



●
●●
●●
●●



●



●●
●
●●●
●
●
●



●●



●



●
●●●●
●
●●●●
●●
●



●



●●



●
●●



●
●



●
●
●●
●
●



●●
●●●
●●●
●
●●
●●
●●●●●
●



●
●
●
●
●
●●
●
●
●●●



●



●
●●
●
●●
●
●
●
●●●●●●●
●



●●●
●
●
●



●●
●
●
●



●



●●
●●



●
●
●
●
●



●



●
●●●●



●



●●●●



●
●



●
●
●
●●●
●



●



●●●
●
●
●



●
●
●●



●



●●●●●
●
●●●
●
●
●



●
●
●●●



●●



●
●
●



●●●●
●●●



●



●
●●



●



●●
●
●●●
●●
●
●●
●
●
●
●●
●●●●
●



●●
●●●●●●



●



●●●
●●



●●●●



●



●
●



●



●



●



●
●●



●



●●
●●●



●



●



●



●
●
●
●●
●●
●●●
●
●●●●●●
●
●
●
●
●●●●



●



●●
●●●
●●●●●●



●●



●●
●●●



●●



●



●
●●●
●
●



●
●●●



●



●●



●
●
●
●●
●
●
●



●



●



●



●



●



●●
●



●



●



●
●
●
●●●●●●
●●●
●
●●
●●●●●●



●



●



●



●



●
●
●●●●●●
●●
●



●



●



●



●



●
●●



●



●
●



●



●●●



●



●
●



●



●●
●



●●●



●●●●
●
●●



●



●
●●●
●
●



●



●
●
●
●
●
●●
●
●
●



●



●
●
●●
●
●



●



●●●●●
●●



●



●●
●



●



●
●●●●
●



●



●●●



●



●



●



●



●



●
●●
●
●●●●



●



●



●
●
●
●●
●



●●
●



●
●



●●●
●
●
●●●
●●●



●
●
●



●



●



●●●



●
●
●
●●
●
●
●



●●
●
●●
●
●●
●



●



●
●
●
●
●



●●
●●



●



●
●
●●
●
●●
●●●
●
●●



●



●●●



●



●
●



●
●●●
●
●



●



●



●
●



●



●●



●●●
●



●



●
●



●
●●●



●
●
●●



●



●●●●



●



●



●
●
●
●
●
●



●●●



●
●●
●●
●
●●●
●



●
●
●



●



●●
●



●
●
●



●



●●●●
●



●
●●
●



●
●



●



●



●



●
●●●●
●



●



●●
●
●



●



●
●
●
●



●●
●
●
●
●
●●●●
●



●●
●
●●●●
●



●



●●



●



●



●



●
●
●
●
●●●●
●
●
●
●●
●●●
●
●●●
●●



●



●



●



●
●●●●●●



●



●
●



●●●●●●



●



●



●
●●



●●



●
●
●
●



●



●



●
●●



●
●



●
●●●●
●●●●●●●●
●●
●
●●
●
●●
●●
●



●



●
●
●



●●
●●
●●
●



●



●



●
●
●●●
●●●
●
●
●



●
●
●
●
●
●



●



●●●
●●
●●
●



●
●●●
●
●
●



●
●●●●



●
●



●
●
●●●
●●
●
●
●



●



●●
●●



●
●●



●
●●●●
●
●●●
●



●●
●
●●
●●
●
●



●
●●



●
●●



●



●●●●



●



●●
●



●●●



●
●
●
●●



●



●
●
●
●
●●●●●



●



●●



●



●
●
●
●
●
●●



●
●



●●●●●●●
●
●●
●●



●



●
●
●●
●●
●
●
●
●



●●●



●



●●●●



●●
●
●
●
●
●
●●
●
●
●



●●



●



●●



●
●
●



●



●●●
●
●
●



●●



●●●
●●
●●
●



●●
●
●●●
●●●●●
●●
●●



●
●
●



●



●



●



●●
●
●
●●●●●●



●



●



●



●●●
●
●
●
●
●●
●
●●
●



●



●
●●



●●●●●
●



●●



●



●●



●



●
●
●
●●●●
●●●



●
●
●●
●●



●
●
●●
●
●●
●



●
●
●



●



●
●●●



●
●●



●
●●●●●
●●



●



●



●
●●
●●●
●●
●



●



●



●



●●●
●●
●●



●●
●●●●
●



●



●



●
●●



●



●
●



●



●
●



●



●
●
●
●



●



●



●



●
●



●



●



●



●



●
●
●●



●●
●●
●
●●
●●●
●●
●



●
●



●



●
●●●



●
●
●●●●
●
●



●
●●
●



●
●



●



●
●



●
●●
●●●●●●
●



●



●●●●●●
●●



●●
●
●
●
●●●
●
●



●



●
●



●
●
●



●



●



●
●
●●●



●
●



●
●
●
●



●



●
●



●



●
●●
●●



●
●
●
●●
●
●●



●



●●
●●



●



●●
●
●



●



●
●
●●
●
●●●●●
●●
●
●
●●
●



●



●
●●●●●



●



●
●
●
●
●●●
●



●
●●
●●
●●
●●



●
●●●●



●
●



●
●●
●



●
●



●



●
●●
●●●●●●



●
●
●
●●
●



●
●



●
●
●
●●●
●



●●●



●
●
●
●
●



●●●●●●
●●●
●



●●
●



●●
●
●●●
●●



●
●●●
●●●



●



●



●



●



●
●
●
●●
●



●●●



●
●
●
●



●
●



●



●●
●



●
●
●



●



●
●



●
●●
●●
●●



●●



●
●
●
●●●
●●
●●
●●
●●



●



●●●
●



●



●●●●●
●
●



●



●●
●



●
●●
●●●



●
●
●
●



●●●
●●●



●



●●
●●●●●
●●●
●



●



●



●



●●●●●●●
●●
●●
●●
●



●
●
●●
●
●●●
●
●●●●●●●
●●



●●
●
●



●
●
●



●●



●



●
●●●
●



●
●
●
●



●



●●●
●
●●●●●



●



●
●
●●
●



●
●●
●●



●●
●●●
●



●
●
●●
●
●●
●



●
●●



●



●●



●
●●●



●
●
●
●●●●
●●
●●●
●



●●



●●
●
●
●●
●
●●



●



●



●
●
●●



●●●



●
●
●
●
●●●
●
●
●
●●
●●●
●



●
●●
●
●
●



●



●



●
●
●
●



●●●●●



●
●



●



●



●



●
●●●



●



●
●
●



●
●
●
●●
●●●



●



●
●



●
●●
●
●
●



●



●●
●
●
●
●



●
●



●



●
●



●



●●●
●
●
●
●
●●
●
●
●●●●
●
●



●



●
●●
●
●●●
●●
●



●



●●●
●



●
●
●



●



●



●●
●
●



●●●●
●●



●



●



●
●
●



●



●
●
●



●●



●



●



●
●
●



●



●●●●
●
●●



●



●●
●●●



●



●●



●



●



●
●



●



●
●●



●



●●●●●●●



●



●
●●●
●●●●●
●●



●



●



●●
●



●●
●●



●



●



●
●



●



●



●●
●



●



●
●
●●●●
●



●



●●
●●●●●
●
●●●



●



●
●●
●●
●●
●
●
●
●●



●



●



●
●●●
●



●



●●
●



●●●
●



●
●



●
●●●●
●



●



●



●
●●
●
●●
●
●
●
●



●



●
●●●
●
●
●



●



●
●



●



●
●
●
●
●



●



●
●
●●●



●



●●
●



●●
●●



●●●●●●●●
●●●●
●



●



●
●●●●
●
●●
●●



●



●



●●



●
●●
●



●



●



●●●
●●
●
●



●



●●
●



●



●
●●
●●
●●
●



●



●●



●



●
●
●



●●
●



●



●



●●
●●●



●●●●



●●●●



●
●
●
●●●



●
●●●●
●●
●
●
●
●
●
●
●



●
●●●



●



●



●
●
●
●●



●●



●●●



●



●
●●●●
●●
●
●●
●
●
●
●
●●●



●●



●



●



●●
●
●
●



●
●
●
●
●
●
●●
●



●●
●●●
●
●●●



●



●
●



●



●



●
●●
●



●●●



●



●
●



●
●●



●



●
●●
●●●
●●●●●



●



●



●●



●



●



●●●
●●●



●
●
●



●
●●●●



●



●●●●●
●
●●
●
●●
●
●



●



●



●●
●



●
●
●
●●●



●



●●●
●



●



●
●
●
●
●●●●
●
●
●
●●
●
●
●●●●●●
●●



●
●
●●●●●
●
●●●●●



●●
●●
●



●●
●



●
●
●●
●●●
●●●
●
●
●●



●
●
●
●
●●●●●
●



●
●●●



●
●●



●



●●
●
●●
●●



●



●●



●
●



●



●



●
●
●
●



●



●
●●
●●●●



●●
●●
●●



●
●



●
●●●
●●●●●●
●
●●●



●



●
●●●●
●●●



●
●●●



●●
●



●



●
●
●●
●
●●



●



●●●●●
●●●●●●
●●●●
●
●
●



●



●●●
●
●
●
●



●
●



●



●



●●



●
●
●●
●●●●



●



●●●
●
●
●●
●
●



●



●
●
●
●
●●●●
●



●



●●●●



●●



●●●●●
●



●



●●
●
●
●
●
●
●●●
●●●●
●●
●



●
●
●
●
●●●
●
●●
●●●
●●●●●●
●
●
●



●
●
●
●●
●●●
●●●



●



●●
●●●
●
●●●



●



●●●



●
●●
●



●



●



●
●●●



●



●●
●
●●●
●
●●●
●●●
●●



●



●



●



●



●



●
●●



●



●
●
●
●
●
●●●
●
●
●
●
●●●
●
●●●●●
●



●
●
●
●●●●
●●
●
●
●



●●
●●
●●●●●●●●
●
●●●●
●



●



●
●
●
●
●●
●
●
●
●
●
●
●●
●



●



●●
●
●
●



●



●●
●
●
●



●



●
●●●●●●
●



●●
●
●●●●
●●●



●●●●
●



●●



●●●●



●



●●●●
●
●●●●
●
●
●
●



●



●
●
●



●●●●●
●
●
●●



●



●●



●
●
●●●●●●●
●●●●●●●●●●●



●●●●●
●●●●●●●●● ●●●●●●●●●●●



●
●●●●●●●



●
●●●●●●●●



●●●●
●
●●●●●●●



●
●●
●
●●●
●
●●
●●●●●●●



●
●



●
●●●●●
●
●●●●



●
●●●●●●●●●●●●



●
●●● ●



●
●●●●●●●



●●●



●



●●●●



●



●●●●●
●
●●●●



●



●●●●●●●●●●●●●●●● ●●●●●●
●●
●●●●●●●●



●
●●●●●●●●●



●●●●●●●●●●●●●●
●●●●●●●●●●●●



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



●
●●●●●●●●●●●●●●●●●



●
●●●●
●
●●●●●
●●
●●●●●●



●
●●●●●●●●
●●●●●●●●●



●●●●●●●●●●●●●●●●●●●



1 2 3 4 5 6 7 8 9 10 1112 13



−
2



0
1



2
0



(A) T. bartmani (155 windows,13 LG) (B) T. podura (215 windows,13 LG)



(C) T. chumash (157 windows,13 LG) (D) T. cristinae (807 windows,13 LG)



(E) T. knulli (386 windows,13 LG) (F) T. poppensis (315 windows,13 LG)



(G) T. landelsensis (333 windows,12 LG) (H) T. californicum (342 windows,13 LG)
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