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Genetic Improvement in Dairy Cattle

The genetic contribution to milk 
yield has increased 6.5 genetic SD 
since 1957

70 years; generation interval ~ 5 
years

25 million B&W cattle worldwide
Effective population size: ~75



Challenging selection theory with experiments
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Half the genetic variation in a population is 
generated by the sampling of genetic 
material within families
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Common diseases are polygenic
Manhattan−Plot

−lo
g1

0 (
p)

●
●
●

●●

●
●

●●
●● ●●●●●
●●●●●

●

●●● ●●●
● ●●●● ●

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

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

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

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

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

●●●● ●●●
●●
●●●●

●
● ●●●●●●
●●
●●●

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

Chromosome

3

6

9

12

15

18

21

24

27

30

33

36

39

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X

ISC (2009)

PGC Wave 1 (2011)

Ripke et. al. (2013)

PGC Wave 2 (2014)

Lam et. al. (2019)

PGC Wave 3 (2020)Study
ISC (2009)

N Cases

PGC Wave 1 (2011)

N Loci

Ripke et. al. (2013)
PGC Wave 2 (2014)
Lam et. al. (2019)

PGC Wave 3 (2020)

 2601
 8228
12971
35476
56418
67390

  0
  3
 11
 97
176
248

0

50

100

150

200

250

0 20000 40000 60000
Number of Cases

Ass
ocia

ted 
Loc

i p <
 5x1

0−8

248 risk loci identified at genome-wide 
significance level
We predict thousands are associated

schizophrenia

502 | Nature | Vol 604 | 21 April 2022

Article

Mapping genomic loci implicates genes and 
synaptic biology in schizophrenia

 

 S ch iz ophrenia has a heritability of 60–80%1, much of which is attributable to common 
risk alleles. Here, in a two-stage genome-wide association study of up to 76,755 
individuals with schizophrenia and 243,649 control individuals, we report common 
variant associations at 287 distinct genomic loci. Associations were concentrated in 
genes that are expressed in excitatory and inhibitory neurons of the central nervous 
system, but not in other tissues or cell types. Using !ne-mapping and functional 
genomic data, we identify 120 genes (106 protein-coding) that are likely to underpin 
associations at some of these loci, including 16 genes with credible causal 
non-synonymous or untranslated region variation. We also implicate fundamental 
processes related to neuronal function, including synaptic organization, 
di"erentiation and transmission. Fine-mapped candidates were enriched for genes 
associated with rare disruptive coding variants in people with schizophrenia, 
including the glutamate receptor subunit GRIN2A and transcription factor SP4, and 
were also enriched for genes implicated by such variants in neurodevelopmental 
disorders. We identify biological processes relevant to schizophrenia 
pathophysiology; show convergence of common and rare variant associations in 
schizophrenia and neurodevelopmental disorders; and provide a resource of 
prioritized genes and variants to advance mechanistic studies.

Schizophrenia typically manifests in late adolescence or early adult-
hood1 and is associated with reduced life expectancy, increased risk of 
suicide2, serious physical illnesses3 and substantial health and social 
costs. Treatments are at least partially effective in most people, but 
many have chronic symptoms, and adverse treatment effects are 
common4. There is a need for new therapeutic targets to be discov-
ered, but this process is impeded by our limited understanding of 
pathophysiology.

Much of the between-individual variation in risk is genetic, and 
involves large numbers of common alleles5, rare copy number variants 
(CNVs)6 and rare coding variants7,8. A previous genome-wide association 
study (GWAS) reported 176 genomic loci containing common alleles 
associated with schizophrenia9 but the causal variants that drive these 
associations and the biological consequences of these variants are 
largely unknown. To increase our understanding of the contribution 
of common variants to schizophrenia, we performed what is to our 
knowledge the largest GWAS of the disorder to date and analysed the 
findings to prioritize variants, genes and biological processes that 
contribute to pathogenesis.

Association meta-analysis
We performed a primary GWAS in 74,776 individuals with schizophre-
nia (hereafter, cases) and 101,023 control individuals, followed by an 
extended GWAS, which included additional data for the most significant 
single-nucleotide polymorphisms (SNPs) (Methods). In the primary 
GWAS, we combined by meta-analysis (i) individual genotypes from a 
core Psychiatric Genomics Consortium (PGC) dataset of 90 cohorts of 
European (EUR) and East Asian (ASN) ancestry from the PGC, totalling 

67,390 cases and 94,015 controls; and (ii) summary-level data from 7,386 
cases and 7,008 controls from 9 cohorts of African American (AA) and 
Latino (LAT) ancestry10. We analysed up to 7,585,078 single-nucleotide 
polymorphisms (SNPs) with a minor allele frequency (MAF) greater than 
or equal to 1% in 175,799 individuals of whom 74.3% were EUR, 17.5% ASN, 
5.7% AA and 2.5% LAT (see ‘Case–control sample descriptions’ in the Sup-
plementary Information). This primary GWAS identified 313 independent 
SNPs (linkage disequilibrium (LD) r2 < 0.1) that exceeded genome-wide 
significance (P < 5 × 10−8) (Extended Data Fig. 1, Supplementary Table 1), 
spanning 263 distinct loci.

In the extended GWAS, we meta-analysed the primary GWAS 
results with summary statistics from deCODE genetics (1,979 cases, 
142,626 controls) for index SNPs with P < 10−5 and identified 342 
linkage-disequilibrium-independent significant SNPs (Supplemen-
tary Table 2) located in 287 loci (Supplementary Table 3, Supplemen-
tary Figs. 1, 2). Comparisons with the 128 associations (108 loci) we 
reported in 2014 are provided (Supplementary Note); one association 
(rs3768644; chr2:72.3 Mb) is no longer supported11.

Separate GWASs for male and female individuals had a genetic cor-
relation (rg) that was statistically indistinguishable from 1 (rg = 0.992, 
standard error (s.e.) =  0.024). These and other analyses (Supplemen-
tary Note) show that common variant genetic liability to schizophrenia 
is essentially identical in male and female individuals despite reported 
sex differences in age at onset, symptom profile, course and outcome12.

Heritability and polygenic prediction
In the EUR sample, the SNP-based heritability (h2

SNP) (that is, the pro-
portion of variance in liability attributable to all measured SNPs) 
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Robustness model

Robustness
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Common diseases are complex
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Gusella & MacDonald (2009)
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Observational data for selection in humans
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Signatures of negative selection
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Theoretical prediction

Eyre-Walker 2010 PNAS  
Visscher et al 2012 Mol Psych
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• Bayesian random regression (BayesS)

• SNP-based heritability is estimated based on the variance of genetic values
• Simultaneously estimate SNP effects and model parameters using MCMC

𝒚 = 𝟏𝜇 +&
!
𝑿!𝛽! + 𝒆

where

𝛽! *
~𝑁 0, [2𝑝!𝑞!]𝑺𝜎#$ , 𝝅
= 0, 1 − 𝝅 Polygenicity

- 0                 +

Neutral High MAF 
large effect

Low MAF 
large effect

Bayesian random regression : BayesS)

Slide credit: Jian Zeng Jian Zeng Jian Yang
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Simulation based on WGS data)

S Heritability No. nonzero effects
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• UK10K sequence data, chr 21 & 22, n = 3,642, m ≈ 500k sequence SNPs or 1.5k array SNPs

Slide credit: Jian Zeng Jian Zeng
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UK Biobank analysis)

28 traits 
• 24 quantitative: anthropometric, cardiovascular, reproductive 
• 2 categorical: male pattern baldness (MPB), educational 

attainment (EA)
• 2 diseases: type 2 diabetes (T2D), major depressive disorder (MDD)
Max N = 126k (unrelated Europeans) for the interim release
~500k Affymetrix SNPs (MAF > 1%) after QC

Slide credit: Jian Zeng Jian Zeng
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UK Biobank analysis)
Estimated genetic architecture: height vs. BMI Genetic architecture of 28 traits

On average 6% of SNPs explain 22% of phenotypic variance
Slide credit: Jian Zeng Jian Zeng



Investigate relationship between MAF and effect size
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Use SLIM v2.3 to investigate selection 
models:

• 10-Mb region
• mutation rate 1.65 x 10-8
• new mutations probability 

Ø 0.95 neutral 
Ø 0.05 causal effect sampled from N(0,1). 

• Phenotype based on the cumulated 
genotypic values 
Ø heritability of 0.1 across all causal 

variants in the current generation. 
• Evolution of a population of 1,000 individuals

over 10,000 generations 
Ø (equivalent to 10,000 individuals in a 

population of 100,000 generations). 
• Burn-in 5,000 generations 

Ø phenotype did not affect fitness 
Ø all variants under neutral variation. 

• Generation 5,001 on 
Ø standardized phenotype, with mean 0 

and variance 1
Ø phenotype related to fitness

• 200 simulation replicates.
• Results robust to demographic model of 

bottleneck and expansion



Estimate of S does reflect s
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5%	of	new	mutations	beneficial wrt fitness
OR
5%	of	new	mutation	deleterious wrt fitness



SBayesS Method
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ARTICLE

Widespread signatures of natural selection across
human complex traits and functional genomic
categories
Jian Zeng1✉, Angli Xue1, Longda Jiang1, Luke R. Lloyd-Jones 1, Yang Wu 1, Huanwei Wang 1, Zhili Zheng1,
Loic Yengo 1, Kathryn E. Kemper1, Michael E. Goddard2,3, Naomi R. Wray 1,4, Peter M. Visscher 1 &
Jian Yang 1,5,6✉

Understanding how natural selection has shaped genetic architecture of complex traits is of

importance in medical and evolutionary genetics. Bayesian methods have been developed

using individual-level GWAS data to estimate multiple genetic architecture parameters

including selection signature. Here, we present a method (SBayesS) that only requires GWAS

summary statistics. We analyse data for 155 complex traits (n = 27k–547k) and project the

estimates onto those obtained from evolutionary simulations. We estimate that, on average

across traits, about 1% of human genome sequence are mutational targets with a mean

selection coefficient of ~0.001. Common diseases, on average, show a smaller number of

mutational targets and have been under stronger selection, compared to other traits. SBayesS

analyses incorporating functional annotations reveal that selection signatures vary across

genomic regions, among which coding regions have the strongest selection signature and are

enriched for both the number of associated variants and the magnitude of effect sizes.
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• Most GWAS are meta-analyses from 
multiple cohorts

• Summary statistics more easily 
shared than individual level data

• Computational efficiency

GWAS summary statistics

Jian Zeng Jian Yang



Consider an individual-data model with a standardised genotype matrix X:

𝐲 = 𝐗𝜷 + 𝐞

Multiply both sides by !
"
𝐗′ gives

1
𝑁
𝐗′𝐲 =

1
𝑁
𝐗′𝐗𝜷 +

1
𝑁
𝐗′𝐞

Summary-data-based model
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𝐛 = 𝐑 𝜷 𝝐+

GWAS marginal SNP effects

LD correlation matrix

𝑉𝑎𝑟 𝝐 =
1
𝑁𝐑𝜎!

"

Slide credit: Jian Zeng Jian Zeng
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Benchmark SBayesS with BayesS



• Full release of UKB + public GWAS summary 
data (max n = 547k). 

• 1.8% of the 1.1 million common HapMap3 SNPs 
explained 18% of the phenotypic variance.

• The estimate of S was significantly negative 
(P<0.001) in all the traits analysed.

• Median /𝑆 = -0.6 (SD = 0.1).
• Pervasive action of negative selection on the 

trait-associated variants. 
• Genetic architecture parameters varied across 

trait categories.

Genetic architecture of 44 traits 

25Slide credit: Jian Zeng Jian Zeng



Robust to:
• Robust to LD reference sample and LD filtering (but best to make close in ancestry)
• Robust to  Size of LD reference as long as not too small
• Robust to over sampling of cases in case/control studies
• Mostly robust to GWAS sample size (larger sample sizes imply higher polygenicity)
• Mostly robust to modelling of genetic architecture

• SNP-based heritability is robust
• S-parameter robust although pattern of differences across traits is changed
• Polygenicity parameter most sensitive (simulations…)

Estimates depend on..

27
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Parameter relationships under natural selection

Evolutionary forward simulation (SLiM 3; Haller & Messer 2018)
• 100 MB sequence with a recomb. rate of 1e-5 
• Stabilizing selection on phenotypes with different selection strength

- Selection coefficients sampled from either
� a normal distribution
� Mixture of many small and some very large values

• Selection on 10K individuals for 10K generations
• Gravel model for human out-of-Africa evolution (see Ben Haller talk)
• Last generation use two pleiotropic models (Simons or Eyre-Walker) to 

generate causal effects on focal trait
• Last generation – GWAS on unrelated individuals 

- sample size as UKB 
- SNP density same as real data HapMap 3 SNPs, scaled by genome 

size
• Estimate S, polygenicity (π), and SNP-based heritability
• Project real traits into the simulation scenarios

Slide credit: Jian Zeng Jian Zeng
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Individual Fitness = 𝜃 ∗
dnorm(Phenotype)/dnorm(0), 
where 𝜃 is the selection strength

Key parameters varied:
• Mean selection 

coefficient
• Proportion of mutations 

that can have a causal 
effect

• Proportion of phenotypic 
variance attributed to 
causal mutations



Simulation results - interdependence
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The results were generally consistent 
regardless of the use of SNPs 
• 36k common SNPs or the actual 

common causal variants
• Genetic architecture estimation 

method (SBayesS or SBayesRS)
• simulation model (the Simons et al. 

or Eyre-Walker model), 
• underlying distribution of selection 

coefficients (mixture or normal 
distribution) 

Key differences:
• High s, low h2, low pi, low S 
• (large effects are purged)
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Cross-validation approach

Prediction – polynomial regression
Can we predict simulation input parameters from the simulation output estimates?

Input simulation parameters:
• s-bar
• proportion of genome that are 

mutational targets
• Mutational heritability

Simulation output parameters:
• SNP-based heritability
• Polygenicity parameter
• S coefficient (relationship between 

allele frequency and effect size



44 complex diseases and traits
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Reasonably robust to regression polynomial

Apply polynomial prediction equation to parameter values estimated from real data

Stronger selection on disease and cognitive 
traits?

The predicted proportion of mutational targets 
was ~1% on average across traits = ~30 million 
base pairs of the human genome were 
mutational targets for a complex trait. 
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Conclusions
• The action of negative selection is widespread in the genetic architecture of human complex traits
• The strength of negative selection is relatively strong in most traits

• Interdependence of underlying evolutionary parameter drive estimated parameters
Ø Cannot infer selection strength based solely on S; have to also take SNP-based heritability and 

polygenicity into account
Ø estimated polygenicity π is driven by the mutational target size and selection strength

• increased average selection coefficient results in decreased estimated π. 
• negative selection removes causal variants of large effects as well as SNPs in LD with them 

(i.e.,background selection). 

• Cognitive trait associated SNPs are under relatively strong selection
• But selection signals detected in the disease associated SNPs are most likely driven by relatively smaller 

number of mutational targets 

• The large estimates of mutational target size per trait implicate widespread pleiotropy across the 
genome, another study estimated that 90% of GWAS loci affect multiple traits. 

Jian Zeng Jian Yang
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