
●

●●

●

●●

●

●

●

●

●●

●●

●

●●
●

●●

●

●●

●

●

●

●●●●●●

●

●●

●●●

●

●

●●

●

●●●●

●

●●●●

●●

●

●●●●●●●

●●
●●

●●●

●●

●
●

●●●●●

●●●

●
●●
●

●

●

●
●●●●●●

●

●

●
●
●
●●●
●
●
●

●

●●

●●

●
●
●

●

●

●

●

●

●

●
●●●●●

●
●
●
●

●

●

●

●

●

●
●●●

●

●●●●●●
●

●●

●●●●

●

●

●
●

●

●●●
●

●
●
●●
●

●●●●

●

●●●

●

●
●

●

●

●

●

●

●●●

●●

●●

●

●●●

●

●

●
●

●

●●●
●

●●●●

●

●
●

●

●

●●●●

●

●●

●

●●

●

●●

●

●●
●

●

●

●●
●
●

●
●●

●●●

●●
●

●●

●

●

●●
●

●

●

●

●

●●●

●
●

●

●

●
●●

●

●●

●●●●

●

●

●

●●
●●
●
●

●

●
●
●

●●●

●

●●●●●

●
●

●

●

●

●

●●●

●
●●
●

●

●

●

●

●●

●

●
●●

●

●

●●

●
●

●

●

●

●

●

●●●●

●

●●

●

●

●●
●
●
●●●

●

●●●●●●

●●●

●●●●●●●●●
●

●●●●●●
●

●

●

●●●

●

●
●
●●●●

●●●

●●

●

●

●
●
●●

●●

●

●

●

●

●●

●
●
●●●

●
●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●●●●

●

●

●

●
●

●
●

●

●●

●

●

●●

●●
●

●●

●
●●●●

●

●
●

●

●

●

●●●
●●

●

●

●

●

●

●

●●
●
●●●

●

●

●
●
●
●●

●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

●●●
●
●
●
●

●

●

●

●●●
●
●

●
●●
●●
●●●
●●●

●

●

●●●●

●

●
●
●
●

●

●●●●●

●

●

●

●

●
●

●●

●●●

●●

●●●

●

●●●●

●●

●●●

●

●

●

●●

●

●

●

●

●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●●

●

●
●●●●●●●●●●●●●●●
●

●●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●●

●●

●●

●●
●●●
●
●

●

●
●

●

●

●

●●

●●●

●

●

●●●

●

●
●

●●●●●●●●●●●●

●●

●

●

●●●●

●

●

●●●●

●

●

●

●●●●●
●
●

●

●

●

●●●●

●

●

●●

●

●

●●

●●

●●●
●

●

●

●●●

●

●●●●
●

●
●
●●●

●●●

●

●

●
●●●●

●●●

●

●●●
●

●●●
●
●
●

●

●

●●
●

●
●●●

●
●●

●

●

●●

●
●●

●●

●●

●

●

●

●●

●

●
●

●

●

●

●

●●●

●

●

●

●
●
●

●

●

●
●●

●

●

●●

●

●
●
●

●●

●

●

●●

●

●

●

●

●

●

●●

●●●●●

●

●

●

●●●

●

●●
●●
●

●

●

●
●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●●●

●

●●●

●

●

●

●
●

●

●

●●●

●

●

●

●●●

●

●

●

●

●

●
●

●

●

●●

●

●●●

●

●

●
●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●●●●●

●●
●
●
●●●
●●●●
●

●

●

●●

●

●●●●●

●

●

●
●
●

●●

●

●

●

●
●

●

●

●
●
●
●●
●●●
●●●

●

●

●●

●

●

●●●

●

●

●
●
●●●

●

●

●●●

●●

●
●
●
●
●

●
●

●

●

●

●●

●●

●●
●●

●

●

●

●

●

●

●●●
●
●

●

●●

●●●●●●●●●

●●●●

●●●●●
●

●

●

●●

●

●

●●●
●

●

●●

●

●

●

●

●●

●

●

●
●

●

●●
●

●●

●●

●

●●
●

●●

●

●

●●

●

●

●

●

●

●

●
●

●

●●●

●●●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●
●●●

●

●●●●

●●●

●

●

●●●

●
●●
●
●●
●

●
●

●

●●

●

●

●

●

●

●●●●

●●

●●

●

●

●

●

●

●

●●

●
●
●

●●
●●

●

●
●●
●

●●
●
●
●●

●

●

●
●
●●
●
●

●

●●●●

●●
●●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●

●

●●●

●

●
●
●●

●●

●●

●
●

●

●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●●●●●●●

●

●

●

●●
●

●

●●

●

●●

●

●

●

●

●●
●●

●
●●

●

●
●
●

●

●●●

●

●●●
●●

●
●

●

●

●●

●●●

●
●●●●●
●●

●

●●
●●
●

●●

●

●

●●●

●

●
●

●●

●

●●●

●

●

●●●●●●●●
●
●●●●●●●●●●●●●●●●●

●

●

●
●●
●
●

●●●

●

●

●●

●
●

●

●

●●

●

●

●
●●

●
●
●

●

●

●
●
●
●

●

●

●

●

●●●●

●

●
●

●
●●●●●●●

●
●●

●
●
●

●

●●

●
●
●
●

●●

●
●
●●
●●
●

●

●

●

●

●●●
●
●

●
●●●
●

●
●

●

●●

●

●●

●

●

●

●
●
●
●

●
●●●●

●

●
●●
●
●
●

●●
●●

●

●●
●
●
●
●●●●●
●

●

●

●

●●●●●●●

●

●

●

●●

●●

●

●

●
●●
●
●●

●
●

●

●

●

●

●

●●

●

●

●

●●●
●●
●

●

●●

●

●●

●
●●
●
●

●
●
●
●●●

●
●●
●

●

●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●

●●●

●

●
●●

●

●

●

●

●

●●
●

●

●●
●
●

●

●

●●

●

●●●
●

●

●●

●

●●
●●●

●●

●●●●
●
●
●
●

●

●
●

●●
●

●

●●

●

●

●●

●●
●●

●●
●

●

●

●

●

●
●
●
●
●●●●●●●

●●
●

●

●

●

●

●

●●

●

●

●

●●

●

●

●●●●

●

●●●

●●●●

●●

●

●

●

●

●●

●●

●●●●●●●●●

●●

●●●

●

●●●

●●●

●

●

●●
●
●●●●

●●

●●

●

●●

●●
●

●

●

●
●●

●●●
●

●

●
●

●●
●

●

●
●

●
●●
●

●

●

●

●

●
●

●

●

●

●●●

●
●●

●

●

●●●●

●

●

●●

●●

●●

●

●

●

●●●●●●●

●
●●
●●
●
●●●●●
●

●

●
●●
●●●

●

●●

●

●

●

●●●●

●

●

●●

●

●●

●●●●●●●●●
●

●

●

●

●

●

●●
●

●

●

●●●

●

●●
●
●●●●●●●

●●

●●

●●●●●

●

●●

●●

●
●

●

●
●●●●

●●●

●

●

●●●
●
●●●
●

●●

●●●●●●●
●

●

●●●
●
●

●

●●

●●●●
●●

●

●

●●
●

●●●

●
●●●●●●●●●●●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●●
●
●
●
●
●●●●●

●
●

●

●

●
●

●

●●●

●

●

●

●

●
●●●

●

●●●●●
●●
●
●
●●

●

●

●●

●
●

●●●●●●●●●●

●

●●●
●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●
●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●
●●●
●●●●●

●

●

●

●

●

●●●●●●

●

●
●●●
●
●
●

●

●
●

●

●●●●●●
●
●●●●●●●●●●●●●●●●
●●●
●

●
●

●●
●●
●●●●●●●●●

●

●●●●
●
●●●●

●
●

●

●●●●●●●

●

●

●●
●

●

●●●●●●

●

●●

●

●

●●

●●●●
●●

●●●●●●●

●
●●

●

●

●

●●

●●●

●

●
●●●●●

●
●

●

●●

●
●

●

●
●
●
●

●

●

●

●

●

●

●

●●
●●●

●●

●
●●

●

●

●

●●●
●
●
●●
●●

●

●

●

●●

●

●

●

●
●
●

●

●

●●
●

●●

●

●

●
●

●

●

●

●●●

●●●●●●●●●

●

●●

●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●
●●●●●●●●●

●●

●

●

●●●●●

●

●

●

●
●

●

●

●

●●

●●

●

●●

●

●

●●●●

●

●

●
●●●●

●
●

●

●

●

●

●
●●

●

●

●
●
●●●
●

●

●

●

●●●●

●

●●●●
●●
●●●

●

●

●

●

●

●

●
●

●●●●

●●●

●

●●●●●●

●

●●

●●●
●

●

●
●●

●

●●
●
●

●
●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●●●●●●●
●

●

●

●

●●

●

●

●

●●●●

●●●●

●
●
●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●●●●

●

●

●

●

●

●●●●

●

●

●●●

●●●
●●
●
●●●●●●●
●

●

●

●

●●

●

●●

●

●

●

●●

●
●

●

●

●

●

●●●

●●

●●●●●

●

●●
●
●●

●●●●
●●●●●●
●●●●●
●●●●●●
●●

●●

●●●●

●

●

●●●●

●

●●
●●
●●
●
●●●
●

●

●●
●

●●●

●

●
●
●

●●●
●
●

●

●

●●

●●

●●
●●
●

●

●
●

●●

●

●●●

●

●
●●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●
●
●
●

●●

●●
●
●

●

●

●●
●●●●
●

●●●●

●●

●
●

●

●●

●

●

●

●●●●

●

●
●

●

●

●

●

●●

●

●
●●

●
●

●

●●●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●●
●●●

●

●●●

●

●
●
●

●
●●
●●●

●

●

●

●

●

●

●

●

●●●●●

●

●

●
●

●

●

●
●●●●
●

●●●●●●●●

●●

●●●●●

●●

●●●
●
●●●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●
●●●

●●

●

●●●

●

●

●

●●
●

●

●

●

●

●
●

●●
●

●

●●

●●

●●

●

●

●

●

●

●●

●

●
●

●●

●

●

●●

●

●

●

●
●

●

●

●●

●
●

●

●●●●
●

●

●●

●

●

●●

●

●

●

●

●●

●

●●●●
●

●

●

●

●

●

●

●

●
●

●●●●●●●●●

●●
●
●
●
●●

●●

●
●
●●●

●

●●
●●

●

●●●

●●

●●
●
●●●●●●

●

●●

●

●

●

●

●

●

●

●●●

●●●●●●●●●●●●●

●

●●

●●

●

●

●

●
●

●●●

●

●●●●

●●

●

●
●
●
●●●●

●

●●

●●

●●

●

●●

●

●

●

●●
●

●
●
●●
●
●
●●

●●●

●●
●
●●

●●●

●
●
●●

●

●
●
●

●

●

●

●●

●

●

●●

●●
●●

●

●

●

●

●●
●
●
●
●

●

●
●

●

●

●

●
●●●
●
●●

●●●

●
●

●

●
●

●
●
●
●●●

●

●

●

●

●

●

●●●
●

●●●
●●●

●●●

●●
●

●●

●

●

●

●

●●
●
●
●

●●

●

●
●
●

●

●

●

●●
●

●

●

●

●●

●

●

●●

●

●

●

●●

●●

●

●
●

●●●
●●

●

●●●●●●●●●

●

●
●
●●●●●
●
●
●●
●●●●
●
●●
●●●●●
●

●●

●●
●●●●

●●●●●
●●

●

●●
●●
●●●

●

●
●●

●●

●

●
●●
●

●●

●

●

●

●

●
●●
●●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●
●
●

●

●

●

●
●●
●●
●
●

●

●
●

●

●

●

●
●●

●
●
●

●●●●
●●

●

●●

●

●●

●

●●

●●

●●●

●

●

●

●

●●

●

●●
●

●

●●●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●●●

●●

●

●●

●

●

●

●
●●

●

●

●

●

●
●●

●

●

●

●●

●

●●

●●

●

●●●●●●●

●

●

●●
●
●

●

●

●●

●
●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●●

●

●

●●

●●

●

●

●●
●●

●

●●●●●●●

●
●
●

●●
●

●

●●●●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●
●●
●●
●
●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●●
●

●●

●

●

●●

●

●
●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●●●

●

●

●

●●

●●●

●

●

●●

●●

●

●

●
●

●

●

●

●

●

●
●

●

●
●●

●●●

●●

●
●●
●

●
●
●
●

●

●

●

●●●
●●●●
●

●
●

●●

●●

●

●

●
●●
●

●

●
●

●●
●

●

●●

●

●●●●●
●●

●

●
●●●●

●

●

●

●

●

●●●

●
●●●●

●●
●

●
●

●

●●
●

●

●
●

●●●

●

●

●●

●

●
●
●●●●●

●

●
●

●

●

●

●

●
●●●

●

●

●

●●

●
●
●●●
●●
●●●●●●●

●
●●

●

●
●

●

●

●
●
●

●

●

●

●

●

●●

●

●●

●
●

●

●

●

●

●
●●●●●●
●
●●
●
●●●●●●●●
●
●●
●●●●●

●●

●●
●●●

●

●
●
●●

●
●
●
●●

●●●●●●●●

●
●
●

●●●●●●●

●

●●

●

●

●●

●●
●●
●
●

●
●

●
●

●

●●

●

●

●

●

●

●
●
●
●

●

●

●●●●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●●

●●●

●

●●●

●

●●●●●

●●
●
●

●

●
●●●●●●●
●●
●●

●

●
●
●●●●

●

●●

●

●
●

●
●
●

●

●●
●
●

●●●

●●

●●

●

●

●

●

●
●

●●

●●

●

●●●

●

●

●
●
●

●

●
●●

●

●

●

●

●●
●

●

●
●

●
●
●●●●●

●

●

●●●●

●

●●

●

●

●●●

●

●

●

●
●

●

●●

●
●
●

●

●

●

●

●

●

●●●●●

●
●

●●
●
●●●●●●

●

●●

●
●

●

●

●

●
●

●

●●

●
●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●
●
●●

●●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●●

●

●
●●●

●

●●

●
●●

●
●●
●

●

●
●

●

●●

●●

●●
●
●

●
●●

●●
●
●●●

●

●

●
●

●●

●

●

●

●

●●
●●

●

●

●●
●

●

●

●●●

●

●●●

●

●
●

●●●●●

●●●●

●●●
●
●●●●

●

●●●●
●

●●
●

●●●
●

●

●
●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●
●

●

●●●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●●

●

●●●

●●●●

●●●●●●●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●●●●

●●●●●●●●●●

●●
●
●

●
●

●

●

●●●

●
●

●●

●●
●●

●●

●●

●

●
●●
●●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●●●●

●●
●

●

●●●
●●●●

●

●

●

●

●●

●●
●●

●

●

●

●
●

●

●
●

●

●●●

●

●

●●

●
●

●●

●

●

●

●

●●

●

●●●

●●
●
●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●
●●●●●●●

●●●●●
●

●
●

●

●●

●
●●

●

●

●

●●●●●●●

●

●

●

●●

●●●●●●

●
●
●●
●●●
●

●●●
●●

●●

●●

●

●●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●●

●
●

●●

●●●

●●

●●

●●●●

●
●
●●
●

●●

●

●
●
●●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●●●

●●●●●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●
●

●

●

●●●●

●

●

●

●

●

●
●

●

●●

●
●●

●

●●

●

●
●

●

●

●

●

●●
●

●

●

●●

●

●●●●
●●

●

●●

●●
●
●
●●
●

●
●

●

●●

●

●●

●
●

●●●

●

●

●

●

●

●●●●●
●●●●●

●

●●●

●

●

●●

●

●

●●

●
●●●

●

●

●

●

●●
●
●

●●●

●
●

●●

●

●

●

●

●

●●
●

●●●

●

●

●●

●

●●
●

●

●

●

●

●

●

●●

●●●●

●
●●●●

●●●●

●
●

●●●

●

●●●●●●

●

●●●

●

●●

●●●

●

●
●

●

●●

●

●

●

●●

●●

●●
●●
●●
●

●

●

●

●

●●

●●

●

●●
●

●●

●

●

●

●

●●

●

●

●

●●●

●●

●

●

●

●●

●

●

●

●

●

●

●●
●
●
●

●

●

●

●

●

●●

●

●

●●●●●

●

●

●

●

●

●
●

●●

●

●

●●●
●

●●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●●

●
●
●●●

●

●

●
●

●●

●

●
●

●

●●●●
●●●●●
●●●
●●●●●●●●●●●●●●●●

●●●

●●●●●●
●
●●●●●●

●

●●●●●●●

●
●●●●

●●●●●●
●
●
●
●●●
●●

●

●●●●●

●

●

●

●

●

●

●

●●●●

●

●

●●

●

●●●●●●●

●

●

●

●
●
●●

●

●
●

●

●●

●

●

●

●

●

●●

●

●●
●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●●●●

●

●●

●

●●●●

●

●

●●●●●●

●

●

●●

●●●

●

●

●

●●●●●●

●

●

●

●●

●

●

●

●

●●

●●

●

●
●
●

●●
●
●

●

●

●

●
●

●

●

●

●
●

●●●●

●

●

●

●

●

●●●

●

●●●●
●

●

●

●
●

●

●

●

●

●

●●

●●●●

●

●

●

●

●●●

●●

●

●

●

●

●

●●

●

●●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●●●

●

●

●

●

●●

●●

●●●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●●

●

●●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●●●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●●

●●

●●●

●

●

●

●

●

●●●

●

●

●

●●

●
●

●●

●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●

●●●
●●

●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●●

●

●
●

●●●●●

●●

●

●

●●

●●
●

●

●
●●●

●

●

●

●

●
●

●●●

●
●
●
●

●

●

●●●●●
●●

●

●●

●

●

●●

●

●

●

●

●●

●●
●●●

●

●
●

●

●●

●

●●

●

●

●
●
●
●●

●

●●

●

●●●

●

●

●●

●

●
●●

●
●

●

●●

●
●●●●

●

●

●●●●●
●●
●
●●●

●

●

●

●●●

●

●●

●●●●

●●

●

●

●●●

●

●

●

●

●
●
●
●●●

●

●
●
●●●

●

●

●●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●
●

●

●
●

●
●

●

●

●●
●●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●
●

●
●

●

●●●●●

●●

●●●
●

●●
●

●
●●

●

●
●
●

●●
●
●●

●●

●

●●

●

●

●●

●
●●●

●

●

●

●

●●
●

●

●

●●●●
●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●●●

●●●●●

●●
●

●

●●●
●
●●●

●

●

●

●

●●●

●
●
●

●●●●●●●
●●
●●

●
●●●

●●●●●●●●●●

●

●●

●

●●

●●●●

●●

●

●

●

●

●

●

●●●

●

●●
●
●●●●
●
●

●

●●

●

●

●

●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●●●●●●●
●

●

●●●

●●

●●
●

●

●●●

●

●

●

●
●●●●●

●

●
●

●

●

●

●

●

●

●

●
●

●●●

●

●
●●

●●

●

●●●●

●

●

●

●●●●●

●

●●

●

●●●

●

●●●

●

●
●●

●
●

●●●●

●●●●●

●
●
●

●

●

●

●
●●●●●●●●●
●

●

●

●

●
●

●●●

●
●

●

●
●

●

●

●●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●
●

●

●

●

●●●

●

●●

●●●●
●
●

●

●●

●

●

●

●

●

●

●

●

●
●●●

●●

●●●●

●
●●
●
●
●

●●
●●

●●●
●
●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●
●
●
●●
●
●

●

●●

●

●

●●●●
●●
●

●●●●

●

●

●

●

●
●

●

●●

●

●●

●

●●

●

●●●

●●

●●
●●
●

●

●

●●●
●

●
●●●●
●

●
●
●●
●
●●

●●●●●●

●●●●

●

●

●

●
●●●

●●●
●
●

●

●

●

●
●
●
●●●●●●●
●

●
●
●

●
●
●

●

●●●

●

●

●

●
●●●●●●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●●
●

●●

●●

●

●
●
●

●●

●●●

●●●●

●

●●●●

●

●●●●●
●

●

●
●
●

●●●●●

●●
●

●

●
●●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●

●

●

●

●●●
●

●

●

●

●●

●●

●

●

●

●●●

●

●
●●

●●
●

●
●
●
●
●●●●●●

●●

●

●

●●

●

●●●●
●●
●

●●●

●

●●
●

●

●●●●

●

●●●●●

●

●

●

●●

●

●

●

●

●
●

●
●●

●
●

●●
●
●●●

●●

●

●●

●

●

●

●
●●●●

●

●

●●●●●
●

●

●

●

●

●

●●

●

●●●●●●●●

●

●

●

●

●●
●●●●●●●●●●●

●
●
●●●●

●●
●
●

●

●

●
●

●

●

●●
●
●

●●

●●●
●

●

●

●

●
●●

●
●●●●●●
●
●●●●●●

●
●

●●

●
●

●

●

●

●●

●

●
●

●

●

●●●●●●

●●●●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●●

●

●
●●●

●●●

●●
●●●●●●●●

●
●
●

●

●●

●●
●

●●●

●●●

●

●

●●

●

●

●●

●●●

●●●
●

●●

●

●●●
●●●
●
●
●●

●

●

●

●

●●

●

●

●

●

●
●

●●
●

●

●●●

●

●
●●
●
●
●●●●●●

●●●
●●

●●

●●●●●●●
●●

●●●

●●●●

●●
●

●●●

●

●

●

●

●

●
●●

●●

●●●

●●●
●

●

●●

●

●

●

●

●
●●

●●●

●●●●●

●●●●●●●●●●

●
●

●
●●●

●
●

●

●

●

●

●●
●
●

●

●

●

●
●

●

●

●

●●

●
●●

●

●
●

●

●●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●●
●

●●

●
●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●●●●●●

●

●●●

●

●

●

●●
●

●●
●

●
●

●

●

●●

●

●
●●●●
●●

●

●●

●

●

●
●

●

●

●

●

●
●
●

●●

●

●
●

●

●

●

●●

●●

●

●
●●

●●

●●●●

●

●

●

●●●

●

●

●●●
●
●

●

●

●

●●
●

●

●●●●
●

●

●●●
●●●

●

●●●
●

●

●●

●

●

●
●

●●●●●●●
●

●

●

●

●●

●

●

●
●
●

●●●

●●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●●
●●

●

●
●●

●●●

●●●●●

●●●●
●●
●

●

●●

●

●●

●

●

●

●●●

●
●
●

●

●

●●
●
●

●

●●●●

●

●●●

●

●
●

●

●

●

●

●

●

●
●
●●
●

●
●

●●●●●●●●

●

●

●

●

●
●

●●●●●
●●●●

●

●●

●

●

●

●●●
●

●

●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●●●●

●
●●
●●

●

●
●
●
●
●

●●

●

●

●

●

●

●

●
●

●

●●●

●●●

●

●
●
●●

●

●

●

●●●

●

●

●

●●●

●

●●

●

●

●●●

●
●

●

●●●●
●●

●●●●●●●●

●
●●●
●●●●●●●●●●●

●

●

●●

●

●
●

●

●●
●●

●
●

●●

●

●

●

●●

●●

●

●

●

●
●

●

●●

●●

●●

●

●

●

●

●●

●
●

●

●●●●●

●●

●

●

●

●

●

●

●●●
●●

●

●
●●
●●

●●●●●●

●

●

●

●

●●

●
●

●●●

●

●●

●
●●

●●●●●

●

●

●

●

●●

●

●
●●

●●●●●●

●
●

●

●●

●

●●●●●●●

●

●

●●●●
●

●
●

●

●

●●●

●●

●

●

●

●
●●●●

●
●
●●

●

●

●
●

●
●

●

●●

●●●

●
●

●

●●●

●

●●
●
●●
●●
●●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●●

●

●

●

●●

●

●
●
●

●

●

●

●

●●●
●●●●●●●●●●●●●●●●●●●●

●

●●●

●●

●●●
●
●

●
●

●

●

●

●

●

●●
●●
●

●

●

●

●

●

●

●●

●

●●●●

●

●●●●●●●●●●

●●●

●

●

●
●

●●●

●

●●
●●●
●●●●●●
●

●
●

●

●

●
●

●

●●

●

●●●

●

●

●

●

●
●●
●●

●●

●

●

●●●●●

●●

●●

●●
●●

●●

●

●

●●●

●

●●

●

●
●

●

●

●
●
●
●●
●
●

●●

●

●

●

●

●
●

●

●
●

●

●

●●
●

●

●

●

●

●

●
●

●●●

●●

●●●

●

●

●

●●

●●

●
●●
●
●
●
●●
●

●
●

●

●

●

●
●

●●●

●

●

●

●

●
●

●

●
●

●●

●
●

●

●
●●

●

●

●

●●●●●

●●●

●

●

●

●
●

●●●●●
●
●
●

●

●

●

●

●

●

●
●

●●
●
●

●

●●●●●

●

●●

●

●
●

●

●

●

●

●●
●

●

●●●

●
●
●

●

●

●●

●

●●

●
●

●

●

●

●

●

●●

●

●

●

●

●●●●●

●
●

●

●

●
●
●

●

●

●●

●

●
●
●●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●●

●●

●

●

●

●

●

●

●

●

●

●

●●●●

●
●

●

●
●

●●●

●
●
●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●
●

●

●

●

●●●●

●

●

●●

●

●

●●

●●

●●

●

●●

●

●●●●

●

●

●

●

●●

●

●●
●

●

●

●

●

●

●
●●

●

●

●●

●

●●

●●

●

●

●●●

●

●

●

●
●

●●●●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●

●●

●

●

●

●

●

●●●●
●
●

●

●

●

●

●
●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●●

●●●●●●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●●

●

●

●●
●

●
●
●

●

●●●

●
●

●●

●

●
●
●
●
●

●

●●

●

●

●●
●●

●●

●

●

●

●

●

●

●

●

●●
●

●

●
●●●●●●●●●●●●●

●

●

●

●

●

●●
●

●

●
●●

●

●

●

●●

●●

●

●●
●●●
●

●●
●

●

●
●

●

●
●
●
●

●●

●

●

2

4

6

1 2 3 4 5 6 7 8 9 10 11 12
Chromosomes

−
lo

g 1
0(p

)

●

●●●
●

●

●●●●

●●●●
●●●

●●
●●●●

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

2

4

6

1 2 3 4 5

Expected  − log10(p)

O
bs

er
ve

d 
 −

lo
g 1

0(p
)

QQ−plot


