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Distance from true location (Mb)

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●●

●●

●●●●●

●

●

●

●
●

●

●●

●

●

●

●●
●
●

●

●

●
●

●

●●●
●
●

●

●

●

●

●●●

●

●

●

●●
●
●

●

●
●

●

●

●

●

●

●
●
●●●●

●

●

●

●●●

●
●

●

●

●●

●

●
●
●●●●●●●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●●●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●
●

●●●

●

●

●●

●

●

●●●●●●●
●●●●
●●

●●

●●●●●

●

●

●●
●
●●●●●

●●

●

●●

●

●●●
●

●

●
●

●

●
●●●●●●
●

●

●●●

●●

●

●

●●
●
●

●

●●

●

●●●
●●●●●●

●

●
●●●
●

●

●●

●

●

●

●

●●●●●●

●

●●●
●
●
●
●●●●●●

●

●

●●●●●●●●

●

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

●
●

●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

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

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●

●

●●●●●●●●●●●●

●

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

●

●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●

●●

●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●

●

●
●
●●●●
●
●●●●●●

●

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

●

●●

●

●

●

●

●

●●●

●

●●●

●

●

●

●
●

●

●

●●

●

●

●
●●

●

●●

●

●
●●

●

●●●●●●●●●●●

●

●
●

●

●

●

●

●
●

●
●

●●

●

●●●

●

●

●

●

●●
●

●

●

●
●●

●

●●●●●●

●

●
●●

●
●●

●

●●

●

●

●●

●

●

●

●

●●
●●

●●

●

●

●●●●●●●●

●
●
●●
●
●●

●

●

●

●

●●●●
●

●

●

●
●

●●●
●
●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●●●

●

●

●

●●●
●●

●

●

●●
●
●●●
●
●●●

●

●
●●

●
●

●

●

●

●●

●
●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●●
●●

●

●

●

●●●●

●

●

●

●

●

●●●●
●●
●

●

●

●●●●

●

●

●

●
●

●

●●●
●
●●

●

●●
●

●

●

●

●●

●

●

●●●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●
●
●●●●●●●

●

●●

●●

●
●

●●

●

●

●

●●

●

●

●

●●

●

●

●
●●
●

●
●

●

●

●

●●●

●

●

●●●●●
●
●

●●●●●
●

●

●

●

●

●

●
●
●●●●●●●●

●

●

●●

●●●●●

●

●●●

●

●

●

●
●

●

●●●●
●
●

●●

●

●●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●●●●●●

●
●●

●●

●●●

●

●

●

●

●

●

●

●●●●

●

●

●
●●●

●

●

●

●

●●●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●●●●●●●

●
●

●

●●

●

●

●

●

●●

●

●

●●●●

●

●●

●
●

●●

●

●●

●

●●

●

●●●●

●

●●●●
●

●

●●●

●
●

●

●

●
●

●

●

●●

●●

●
●

●

●

●●

●

●●●●●●●●

●

●
●

●

●

●●

●

●●●●

●

●

●●

●●

●

●

●●
●●●

●●

●
●

●

●

●

●

●

●●●●●●

●
●

●

●●

●

●
●
●●●●●●

●
●
●
●

●

●

●

●

●●

●

●

●

●●
●●●

●
●
●●●

●

●●

●

●

●

●

●

●●

●

●

●●
●●●

●

●

●●●●
●●●●
●
●●●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●●●

●

●●●

●

●

●

●
●●●
●
●

●

●●

●

●

●

●

●

●

●●●●●●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●

●●

●

●
●
●●
●●●

●

●●●

●

●●

●

●

●●●●●●

●

●

●●

●

●●●

●

●

●

●

●

●

●●●●

●

●●●

●

●●
●

●

●●
●
●●

●

●●

●

●
●●●●

●

●●
●
●●●●●
●
●
●
●●●

●

●

●●●

●
●

●

●

●
●

●●

●●
●

●●●

●

●

●

●

●
●
●●●●●

●
●

●

●

●
●
●●

●

●

●

●

●

●

●●
●

●

●

●
●
●●●
●●●●●●●

●

●

●
●

●

●

●

●

●
●
●

●

●

●●●
●
●

●

●●●

●

●

●

●

●

●●●●●
●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●
●

●●●●

●

●●●

●
●

●

●

●
●

●

●

●

●●●●

●
●

●

●

●●
●●
●

●

●

●

●

●

●●●●●

●

●●●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●●

●

●●●

●●

●●●●●

●
●

●
●

●

●●

●

●

●

●

●

●
●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●●●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●●●

●●

●

●

●

●

●

●
●
●

●

●

●
●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●●

●

●

●●●●●

●

●●●●●●●

●

●●●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●

●

●●●

●

●

●
●

●

●

●

●●
●●
●●●●●●●●

●

●

●●●

●

●

●●●

●

●●

●

●
●●

●

●●●●●●●●●●

●

●

●

●●

●

●●●

●

●
●

●

●●

●

●●●

●

●●●●●

●

●●●

●

●●

●

●

●

●●

●

●

●●

●

●●
●
●
●

●

●

●

●

●

●

●

●●

●

●

●●●●●

●

●●●
●
●●●

●

●

●

●●●●●●●

●

●

●●●●●●●●●●●●
●
●●●

●

●●●●●

●

●●●

●

●●●●●●●●●

●

●

●●●●●●●●●●●

●

●

●

●●●●●●●

●

●

●●

●

●●●●●●●●

●

●
●

●●●

●

●●●

●

●●●●●●

●

●●●●

●

●

●

●

●

●●●●●
●
●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●●

●

●
●

●

●

●

●●●

●

●●●●

●

●

●●

●

●

●

●●●●●●●●

●

●●

●●

●

●●

●

●●●

●

●

●●●●

●●

●
●●
●●

●

●

●

●●

●

●

●
●

●

●

●●●●●●

●

●

●

●●

●

●

●●

●

●
●

●

●●●●●●●

●

●

●●

●

●

●●

●

●
●

●

●

●

●

●

●

●●●●●●●

●

●●●●●

●

●

●

●

●●●

●

●●●●●●●●●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●●●●

●

●●●

●

●●●

●

●

●

●●

●

●

●●●●

●

●

●●

●

●

●●●●

●

●●●●●●

●

●

●●●

●

●

●●●●●●●

●

●

●

●

●●●●●●●●

●

●●●

●

●●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●

●

●

●●●●●●●●

●

●●●●●

●

●●●●

●

●●●

●

●●●●

●

●

●

●●

●

●

●●●

●

●●

●

●

●●●●

●

●●

●

●

●
●●●●●

●

●
●●●

●

●

●●●●●●●

●

●

●

●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●

●●

●

●

●

●●●●●●●●●●●●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●
●

●

●

●●●●

●

●

●

●

●
●●●●

●

●●●
●
●●

●

●

●

●

●

●●●

●

●

●

●●●●●●●●●

●

●

●

●
●
●

●

●●●●●

●

●●●●●●●●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●●●

●

●

●

●●●
●
●●●
●
●
●

●

●

●

●●●

●

●

●

●●
●●
●●

●

●●●●
●
●

●

●

●●●

●

●●

●

●

●

●●●

●

●●

●

●

●

●●●

●

●●●

●

●

●

●●●

●

●●

●●

●

●

●

●
●

●

●
●

●

●●●●●
●
●●●

●

●●●

●

●●●●●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●

●

●●●●

●

●

●●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●●

●

●●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●

●●●

●

●

●

●●●●
●
●●●●●●●●●●●●●

●

●

●●●

●

●●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●
●

●●●

●

●

●

●●●●●
●
●●●

●

●●
●
●●●●

●●

●●●

●

●●

●

●●●●
●

●●

●

●

●●●●

●

●

●

●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●

●

●

●

●●●

●

●
●
●●●●

●

●

●●●●●

●

●●●

●

●

●

●

●

●

●●●●

●

●●

●

●●●●●●●●●

●

●●●

●

●
●●●

●

●

●

●●●●●●

●

●

●

●

●

●

●●●

●

●●

●

●●●●●●

●

●

●

●●●●●●●●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●●●●

●

●

●●●●●

●

●●●●●

●

●●

●

●●●

●

●

●

●●●●
●

●

●●

●

●●

●

●

●

●

●●●

●

●●●
●
●●●●

●

●●

●

●●●

●

●

●

●

●

●●

●

●●●●●●

●

●●●●●●●●●●●●●●

●

●

●

●●●

●

●●●●●

●

●

●

●●
●●
●●

●

●

●

●

●●

●

●●●●●●●

●

●●●●●●●●●

●

●●

●

●●
●●

●

●

●

●●
●
●●●●●

●

●

●●

●

●
●●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●●

●

●

●

●

●

●

●

●●●●●●●

●

●●

●

●

●●

●

●

●

●

●●●●

●

●●●

●

●

●●

●●●●●●●●●●●●●

●

●●●●

●

●●●
●
●●

●

●

●

●

●

●●●

●

●

●
●●●●●●●

●

●

●

●●

●

●
●●●
●

●

●

●

●

●●

●

●●●●●●●●

●

●●

●

●

●●●●

●

● ●

●●●●●●●
●
●●●

●

●

●●

●

●

●

●

●

●

●

●●●●●●●●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●●●●●●●●●●●

●

●

●

●●●●

●

●●●

●

●

●

●

●●●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●●●●

●

●

●●

●

●

●

●●●●●
●

●

●●●●●●●●●

●

●●

●

●●●

●

●

●●

●

●●

●

●

●●●

●

●●●●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●●

●

●

●

●

●●
●
●●

●

●●●●

●

●●●

●

●

●

●●●

●

●

●

●

●

●●●●

●

●

●●●●●●●●●●

●

●●

●

●

●●●●

●

●●●

●

●

●

●

●

●●●

●

●●

●

●●●

●

●●●●●●●●●●●●

●

●

●

●

●●

●

●●

●

●

●

●●

●

●

●

●

●

●●●

●

●●●●

●

●●●●

●

●

●

●
●

●

●

●

●

●●●

●●

●●●●●●

●

●●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●

●

●

●●●●●●

●

●●●

●

●●

●

●

●●

●

●

●●●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●●

●

●

●

●

●

●●●●●●●

●

●

●●●●

●

●●●

●

●●

●

●●●●
●
●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●●

●

●

●●

●

●●●●

●

●●●●●●●●

●

●●●●●●

●

●●

●

●●

●

●●●●

●

●

●

●

●

●

●●
●
●

●

●●●●●

●

●●

●

●●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●●●●

●

●●●●●●●●●●

●

●

●

●

●

●

●●●●●●●

●

●

●●

●●

●●●●●●●●●
●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●●●●

●

●
●●●
●

●

●

●●●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●●

●

●

●●

●

●●●●

●

●

●

●●●●

●

●

●

●

●

●●●●●
●
●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●●●●●

●

●

●

●●●●

●

●

●

●

●●

●

●●●

●

●

●●●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●●●

●

●

●

●

●●

●
●

●

●●●●

●

●●

●

●

●
●

●●●●

●

●●

●

●●●●●●●●●●●●●●●●●

●

●●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●●●
●

●

●

●●●

●

●●●

●

●

●

●

●●●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●●●●●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●●
●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●●●●●●

●

●●●

●

●●●●●●●●●

●

●

●

●

●●

●

●

●

●●

●

●●●●●●

●

●

●

●●●●●●●

●

●●●

●

●●●
●

●

●●

●●

●
●

●

●

●

●

●●●

●

●●●

●

●

●

●

●●●●●
●
●●●

●

●●●●●
●
●●
●
●

●

●●●●●

●

●

●

●

●

●●

●●●

●

●

●

●

●
●

●●
●
●●

●

●

●

●
●
●
●
●●●●●

●

●●

●

●

●

●●
●

●

●●●

●

●
●

●

●

●

●●●●●●●

●

●●●

●

●●●

●

●●●

●

●●

●

●

●●●

●

●

●

●●●
●
●●●

●

●●●●●

●

●●●

●

●

●●●●●●●●●

●

●●●
●

●

●

●

●●●
●
●●
●
●●●●●
●

●

●●●

●

●

●●
●

●

●

●●●

●

●

●●●

●

●●

●●

●●●

●

●

●

●●●●●●●●

●

●
●
●●●●●●●

●

●

●

●

●●

●

●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●●●
●
●
●
●●●●

●

●●●

●

●●●●●

●

●●●●

●

●●●●●●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●●●●●

●

●●●●●●●●●●

●

●●●●●

●

●●●

●

●●

●

●●●

●

●

●

●●●●●

●

●

●

●

●

●●●●
●
●●●●●●

●

●

●

●●●

●●

●●●●
●●
●●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●

●

●●●●●●●●●●

●

●●●●●●

●

●●●

●

●

●
●

●●●●●●●●

●

●

●

●

●●●●●

●

●●●●●

●

●●

●●

●

●

●

●●●

●●●

●

●●●●●

●

●●●●

●

●

●●

●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●●

●

●●●●●

●

●●●●●●

●

●●

●●

●●●●

●

●●●●●●●●●●●●●

●

●

●

●●●●

●

●●●●

●

●

●

●●

●●●

●●

●
●
●●

●●

●●

●

●●●
●
●

●

●●

●

●●●●●●●●

●

●●
●●●

●

●

●

●

●

●

●●●●●●●

●

●●●●

●●

●●●●●●●●●●●

●●

●

●●

●

●

●

●

●●●●●●●●●●●

●

●●●●

●

●●●●

●

●●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●

●

●●

●

●●●●●

●

●●●●

●

●●●●

●

●

●●●●●●

●

●●●

●

●●●

●

●

●

●

●

●●●●●
●
●●

●

●

●

●●●●

●

●●●

●

●

●●●●●●●

●

●●●●●

●

●●●

●

●●●●●●●●●

●

●

●

●

●

●

●●●●●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●
●

●●

●

●●●●●●

●●

●●●●●●●●

●●

●●

●

●●●
●
●●

●

●●

●

●●●

●

●

●

●●

●

●●

●

●●●

●

●

●

●●

●

●●

●

●●●

●

●●●●●●

●

●
●
●●●●●●●●●

●

●●●●●●●●

●

●●●●

●

●
●●●●●●
●
●

●
●
●

●

●●

●
●●

●

●●●●●●

●

●●●●

●

●●

●

●●●

●

●

●

●●

●

●●●●●

●

●●

●

●●●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●●●●

●●●

●●●●●●●●●●

●

●●

●

●●

●

●●

●

●●●●●

●

●
●

●

●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●●

●

●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●

●

●

●

●●●

●

●●●●●

●

●●●●●●

●

●●●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●●

●

●●●●●●●●●●

●

●●●●●●●●

●

●

●

●

●

●●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●

●●●

●●●●

●

●●●

●

●●●●

●

●

●●●●●●

●

●

●

●●●

●

●●●

●●

●●●●

●

●●●●
●
●●

●

●●

●

●●●●●●

●

●●●

●

●●●●●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●●●

●

●●●

●

●●●●●●●●●●●●

●●●●

●

●

●●

●●

●●●●●●●

●

●●●●●

●

●●

●

●●●

●

●

●●

●●●●●●●●●

●

●

●●●●

●

●●●●●●
●

●
●●●●●●●●

●

●●

●

●●
●
●●●●

●

●

●●●●●●

●

●●●●●

●

●●

●

●

●●●●●

●

●●●

●

●

●

●

●●●●

●

●

●

●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●●●●●

●

●●●●

●

●●●●●

●

●

●●

●

●●

●

●

●

●●

●

●●●●

●

●●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●●

●

●

●●

●

●

●

●●●

●

●

●

●
●●●

●

●●●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●●

●

●●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●●●

●

●●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●●

●

●

●

●●

●

●●●●●

●

●

●●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●●●

●

●●●●●●

●

●●

●

●●●●●●●●●●●●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●●●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●● ●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●
●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●
●
●

●

●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●
●

●

●●

●

●

●

●

●

●●

●

●

●

●
●

●
●●
●

●

●●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●●
●●

●

●●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●●●●●

●

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

●

●●●●●●●●

●

●●●●●●●

●

●●
●
●
●
●

●

●●●●
●
●●●●

●

●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●

●●●●●●●●●●●●●●
●

●

●●●●●●●

●

●●
●
●●●●●●●

●

●●●
●
●●●●●

●

●
●●

●

●●●●●●●●●

●

●

●●●●●●●●

●

●●●

●●

●

●

●●●●●●●●

●

●
●
●●●●●●

●

●●●●●●

●

●●

●

●●●●●●●

●

●●●●●●●●

●

●●●●●●
●
●●●●

●

●●●●●●●●●●●●●

●

●

●

●●●

●

●

●●

●

●

●

●●●●●●●●

●

●●●

●

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

●

●

●●●

●

●●●●●

●

●

●

●

●●●●●

●

●●●●●
●

●

●●
●

●●

●●●●

●

●

●●●

●

●

●

●

●

●

●

●
●
●●

●

●

●
●

●

●
●
●

●

●

●

●

●

●
●
●●

●

●
●
●

●
●

●
●

●

●
●

●

●

●
●
●
●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●
●●
●
●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●
●●●

●

●

●

●

●

●
●
●

●

●

●●

●

●
●

●

●

●

●●
●
●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●
●●
●●
●
●●

●

●
●●

●

●

●

●

●●●
●●

●

●

●●
●●

●

●
●

●

●

●

●
●

●

●

●●●

●

●

●

●

●

●

●

●

●●●

●

●●

●●

●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●
●●
●●●●
●●
●●●●●

●

●●●●

●

●

●

●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●
●
●

●
●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●
●
●
●●●

●●

●

●

●
●

●

●

●●●

●

●●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●
●●●

●

●

●
●

●

●
●

●

●●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●

●●●

●
●

●

●

●●●
●
●
●

●
●
●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●
●
●

●

●
●●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●●

●

●

●

●

●

●

●●
●

●

●●●●

●

●

●

●

●●

●
●●●●
●●●

●

●

●

●

●

●●

●

●

●

●

●
●
●●

●

●●●●

●
●
●●

●

●●●
●

●

●

●

●

●

●

●

●

●

●●
●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●●

●
●

●

●

●

●
●●
●
●
●

●

●

●

●
●
●●

●

●

●

●

●●●●●●●●●●●●
●●
●●●●
●
●●●

●

●●●●●

●

●●●

●

●●●●●
●

●

●●●●●●

●

●●
●
●●●●
●

●

●

●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●

●

●

●●

●

●●●●●●●●●●
●
●

●

●

●●●●●●●●●●

●

●●
●
●●●●●

●

●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●

●

●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●
●
●●●●●

●

●
●●●●●●●
●
●●●●●●●●●●●●●
●
●●●

●

●●●

●

●●●●●●●

●

●●●
●

●

●●●●●●●●
●
●●●●●●

●

●

●

●

●●

●

●

●●●●●●
●
●●●●●

●
●
●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●

●

●●●●●●●

●

●

●

●●●●●●●●

●

●●●●
●
●●●●

●

●●●

●

●●●●●

●

●
●
●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●

●

●

●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●

●

●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●
●
●●●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●●●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●
●

●
●

●
●●●

●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●
●
●

●

●

●

●

●

●

●●●●

●●

●

●●

●●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●●

●●

●

●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●●

●

●●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●●

●

●●●
●
●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●
●●
●
●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●●●●
●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●

●

●
●
●
●●●

●

●

●

●

●●●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●●●●

●●

●●

●

●●

●●

●

●●●

●

●

●

●●

●

●

●

●

●
●
●

●

●●●

●

●●●●●●
●
●

●

●●●●●●●

●

●●
●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●●●●●
●

●

●●●

●

●●

●

●

●●

●

●●

●

●●

●

●

●

●●

●●

●●

●

●

●

●

●

●
●
●●

●

●●●

●

●●●●
●

●
●

●
●

●

●

●
●

●

●●

●

●●

●

●● ●

●
●
●

●●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●
●●●

●

●●

●●

●

●
●

●

●

●

●
●●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●●●

●●
●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●●●

●

●●
●

●●

●

●

●

●

●●

●

●●●

●

●

●●

●

●

●
●
●

●

●

●
●
●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●●

●

●

●
●
●
●
●

●

●

●

●

●

●

●

●●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●
●

●

●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●●●●●●
●
●

●

●

●

●

●●●●
●

●

●

●

●

●

●
●
●●●●

●

●

●

●●●●●

●
●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●
●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●●●●●
●●

●

●

●

●

●
●●●

●

●

●

●
●

●

●●●
●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●●

●

●●●●●●

●

●
●

●

●

●

●●●●●●●●

●

●●●●●●●●●●●

●

●●
●
●●●●●●●

●

●●●●●

●

●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●●●●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●
●●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●
●
●●

●

●●

●

●●

●

●●●●●●●

●

●

●

●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●

●

●●

●

●

●

●

●●

●●

●●

●●●●●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●●

●●●

●●●●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●
●
●●●

●

●●

●

●●●●

●

●

●

●

●

●

●●●
●
●

●

●

●●●●

●

●

●

●●●
●

●

●
●●●

●

●

●

●

●

●

●●●●●

●

●

●

●●●
●●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●●

●

●●

●●

●●●

●

●

●

●

●

●●●
●
●

●

●

●●

●

●

●

●

●

●●●●●

●

●

●

●
●
●

●

●●●●

●

●

●●●●●●●●●

●

●●

●

●
●

●

●●●

●●

●

●

●●●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●
●●●●●●●

●

●●

●

●●
●
●●●

●

●

●

●

●●
●
●

●

●

●●

●●
●

●●●●

●

●
●●

●

●
●●●

●

●

●●●●
●
●●

●●

●
●●●

●

●●●●●●
●
●●

●

●

●●●●

●

●

●●

●

●●●●●●
●

●

●
●●

●

●●

●

●●

●

●●●●●●

●

●●

●
●

●●●

●

●
●

●

●●●●

●

●

●

●

●

●

●

●●●

●

●●●●
●
●●

●

●

●

●●●
●●

●

●

●●●●

●

●

●

●

●

●

●●
●
●●

●

●●●●

●

●

●

●●
●

●

●

●●

●

●

●
●
●

●

●●

●

●●●●●●●
●
●●●

●

●

●

●●●●●●●●●●

●

●

●

●●

●

●●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●●●●●●●
●
●

●

●●

●

●
●●

●

●

●

●
●
●

●

●●●●●●●●●●●●
●●
●
●●●●●
●●

●●

●

●

●●

●

●

●

●

●

●●●●●●●●

●

●●●

●

●

●

●

●●●●

●

●
●●

●

●●

●

●

●●

●

●●●

●

●●

●

●

●●

●

●

●
●
●●
●

●

●
●

●

●●

●

●
●

●

●●

●

●
●

●

●
●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●●
●

●●

●

●●

●●

●

●●

●

●

●

●

●

●●

●

●
●

●●

●

●●●

●

●●

●

●
●

●

●●●●●●●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●●

●

●

●

●

●●●●

●
●
●●●

●

●●
●
●

●

●

●●●●

●

●●●
●
●●

●

●●●●●●

●

●●●●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●
●
●●●

●

●

●
●

●

●●

●

●

●

●●●

●

●

●●●

●

●●
●

●

●●

●●

●●

●●
●

●

●
●

●

●

●

●●

●

●
●●●

●

●●●●●●

●

●

●

●●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●

●
●●●●
●
●●

●

●

●

●

●

●●
●
●●

●

●

●

●●

●

●

●

●
●

●

●●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●●●●

●

●
●

●●
●●
●●

●

●

●

●
●

●●●

●

●●●●●●

●

●●

●

●

●

●●●

●

●●

●

●●

●

●

●
●●●●
●
●

●

●

●
●

●

●

●

●

●●●●●

●

●

●

●

●
●●

●

●
●

●

●
●●●●
●
●●●●

●

●

●

●●●

●

●●
●
●●●●●

●

●
●

●

●●●●
●
●

●

●

●

●

●

●●

●

●
●

●
●
●

●

●●
●
●

●

●

●

●●●●●●

●

●●

●

●●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●●

●
●
●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●
●
●●●

●

●

●●

●

●●●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●●

●

●

●

●●●●

●

●●

●

●●●●●●●
●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●
●

●
●

●

●

●

●
●
●

●●

●

●
●
●

●

●
●
●

●●

●

●

●
●
●

●

●●
●
●

●

●●●

●

●
●

●

●●

●

●

●

●

●●●
●●

●

●●●●●●●

●

●●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●

●

●●

●●●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●●

●●
●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●
●
●

●

●

●
●●●
●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●●●

●

●●

●●

●●

●

●●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●●
●
●●●●

●

●
●

●

●
●●

●

●●●

●

●

●

●

●

●

●●

●

●

●●
●

●●

●
●
●

●

●

●

●

●●●●●●●●

●

●
●

●

●

●●
●
●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●
●
●●

●

●●

●

●●

●

●
●
●

●

●●
●

●

●●
●

●

●

●
●
●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●●

●●

●●

●

●

●

●●●
●
●
●

●

●

●

●●

●

●
●

●
●
●●

●

●

●

●●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●●

●●

●

●
●●●●

●
●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●●
●
●
●●

●

●

●

●●●

●

●

●

●

●

●

●●

●●

●
●●●●

●

●●●●

●

●

●●●
●●

●

●

●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●●●●

●

●●

●●

●

●

●●
●

●●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●
●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●
●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●

●

●●●

●

●

●●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●●

●

●

●

●

●●●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●
●

●●●

●●

●

●

●

●

●

●●●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●●●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●
●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●
●
●

●
●●

●●●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●●●●
●
●●●●●

●

●

●

●●●●●●●
●

●

●●

●●

●

●

●

●

●●●●●●●

●

●●●●●●●●

●

●

●

●●●●●●●

●

●●●●●●

●

●●●●●●●●

●

●●●●

●

●●
●
●●●●

●

●●

●

●●

●

●●

●

●●

●●

●●●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●

●

●●●●

●

●●●●●●●●●●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●●
●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●●●

●●●

●

●●●●●●●●

●

●

●●

●

●●●●●●●●●

●

●●●●

●

●●●
●

●

●●●●●●●●●●●●●●
●
●

●

●●●●●●●
●
●●●●●●●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●●●●●●

●

●●
●●

●●

●

●

●

●

●

●

●
●
●●●●●
●
●

●

●

●

●●●

●

●●●●●●

●

●

●
●

●

●●
●
●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●
●

●●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●●●

●

●●

●

●

●

●

●●

●●

●
●

●

●

●

●

●●●

●

●●●●●●●●●

●

●●●●●●●

●

●

●●

●

●●●●

●

●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●●

●

●

●

●
●●●●●

●

●●●●●●●●●●●

●

●

●

●

●

●

●

●●●●●●●●●

●

●●●●●●●

●

●●●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●●●●●●●●●●●●●

●

●●

●

●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●●●●●

●●●●●

●●●●●●●●

●
●

●●●

●

●

●

●●●●

●

●

●●●●●●●●

●

●●●

●

●

●

●●●●●●●●

●

●

●

●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●

●

●

●●●

●

●
●

●

●
●

●

●
●●

●
●
●
●

●

●

●●●

●

●●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●●

●

●●●

●

●●●●●

●

●

●

●●●●●●●●●●

●

●●●●●●

●

●●●

●

●●●●

●

●●●●●

●

●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●●

●

●

●●

●●●

●●

●

●

●

●●

●●

●

●●●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●

●●●●●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●●●●●●●●●●●●
●

●

●●
●
●

●

●●●●

●

●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●
●
●●●●

●

●●

●

●

●
●●

●

●●

●

●●●

●

●

●

●
●
●●

●

●

●

●

●●

●●

●

●●

●

●●

●

●

●●●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●
●

●●●

●

●●●●●

●

●
●

●●
●

●

●

●

●

●

●

●●

●●

●

●●●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●●●●●●
●
●●●

●

●

●●

●

●●●●●●●

●

●●●●●

●
●

●

●
●
●

●

●●●

●●●●●●●●●●●●●

●

●●●●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●●●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●●●●
●
●●

●

●

●●

●

●●●●

●

●●●

●

●

●
●

●

●●
●●
●

●

●

●

●

●●

●●●●

●

●

●

●

●●
●

●

●

●●●

●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●
●●●

●
●

●
●

●

●
●●
●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●

●

●

●
●
●
●
●

●

●
●●

●

●

●●

●

●
●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●●●●●

●

●

●

●●●●
●

●

●

●

●

●●●

●●

●

●●●●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●●●●

●

●

●

●

●

●

●●●
●

●

●

●

●

●●

●

●

●

●●

●

●
●●

●

●●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●
●

●●●
●

●

●

●

●

●

●

●●●●●●●●●●

●

●●●●●

●

●

●

●

●●●●●●●●

●

●●
●

●

●

●

●

●
●

●

●
●●

●

●
●●●

●

●
●
●●●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●●●●●

●

●●

●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●

●

●

●

●●●●

●

●

●

●●●●●

●

●●●●

●
●●

●

●●●●●●

●

●

●

●

●

●●

●

●●●

●●

●●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●●●●●

●

●●●

●

●

●●●●●●●●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●
●●●●●●●

●
●●
●
●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●

●

●●●

●

●
●
●

●

●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●

●●

●

●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●●

●●

●●●

●

●●●●●●●●●
●
●●●

●

●

●

●●

●

●●●●●●●●●●●●●●
●
●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●●●●●●●
●

●●

●●

●

●

●

●●

●

●

●

●●

●

●●
●

●

●
●
●●●

●

●

●

●

●

●

●

●

●

●●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●●

●●

●●●

●

●●●●●

●●

●

●●

●●

●●●●●●

●

●

●

●

●

●●●

●●●●●●●●●

●●●●●

●

●●●

●

●

●●

●

●

●

●

●

●●●
●●

●

●

●

●

●

●
●●●●●

●

●

●

●●

●
●
●

●

●

●
●
●

●

●●●

●

●●

●

●●●●

●

●

●

●●●●
●
●●●

●

●

●

●●●

●

●●●
●
●

●●●●

●●

●●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●●●

●

●

●●●●●●●
●
●●

●

●

●

●●

●

●●●
●●●●

●

●

●●
●
●●

●

●

●●●

●

●

●

●

●
●
●

●

●●

●

●●●●

●

●

●

●

●

●

●

●●●●●

●

●

●

●●

●

●

●●

●

●

●
●

●

●●

●

●●●●

●

●

●

●

●●●
●●
●●

●

●

●●

●

●●●●●

●

●●●

●

●●●●●
●
●

●

●

●
●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●
●●
●

●

●

●

●

●●

●
●●
●

●

●

●

●

●●●●●●
●

●

●●●●

●

●●●

●

●●

●

●

●●●●●

●

●●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●●

●
●●●●●

●

●

●

●

●

●●●●●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●●●●
●
●

●
●
●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●●

●

●●●●●●

●

●●

●

●●●●

●

●

●

●

●

●

●

●

●
●

●●

●

●●●●
●
●●●●●●

●

●●●●●●●
●
●●●●●●●

●

●
●●

●
●
●●

●

●

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

●

●●●●●●●●
●●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●
●

●
●
●

●

●

●●●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●●

●

●●

●

●●
●●
●
●
●●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●●●

●

●

●

●

●●

●

●

●●

●

●●●●●

●

●
●

●

●

●

●

●

●

●

●

●●●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●●

●●

●

●

●

●

●

●

●●
●●

●

●●●

●

●●

●

●
●
●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●●
●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●●●

●●●

●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●

●

●●●●

●

●●●●●●●●●●

●

●●●●●●●●

●

●

●

●●●●●●●

●

●●●●●●

●

●●●●●●●●

●●

●●●●●●●●

●

●●●●

●

●●●●●●●●●

●

●●

●

●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●
●

●●●●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●●

●

●

●●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●●●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●●

●

●

●

●

●

●●
●
●

●

●

●

●

●●

●

●

●

●

●

●

●●
●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●

●

●

●

●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●●

●

●●

●●●

●

●

●●●

●

●

●●

●●●●●●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●●●●
●

●

●

●●

●●●

●●

●●●●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●●

●

●

●●

●●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●●●●●●●●●●

●●

●

●
●
●

●

●

●

●●

●
●

●

●
●

●

●

●●●●●●●

●●●
●
●

●●

●●

●●●

●

●

●
●●
●
●●●

●

●

●

●●●

●●●

●●

●●

●

●

●

●

●

●

●

●●

●

●

●●●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●

●●

●

●
●●

●

●

●

●

●●●

●

●

●

●●●●●●

●●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●●●●●●●●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●●

●●
●
●●

●

●●

●

●

●

●●●●●
●
●

●●●

●●●

●

●

●

●
●

●●

●

●
●

●●●

●

●●●●●●●●

●

●

●●

●

●

●●

●

●

●

●
●

●

●

●

●●●●

●●●●●●●●●●●

●

●

●●●●●●●

●

●●●●●

●

●●●
●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●●
●
●●●●

●

●●

●

●●

●

●

●

●●

●

●

●

●●

●

●
●

●●

●

●●●●

●

●●

●
●
●

●

●●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●●●

●
●

●
●●

●

●
●
●

●

●

●

●●
●
●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●●●●

●●●●●●●●●

●

●

●●

●●●

●●●●●●●●

●

●

●

●●●●●

●

●●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●●

●

●●●●●●●●
●●●
●●
●

●
●●
●●●
●●●

●
●●●
●
●
●
●●●●●●●●●

●

●●

−47 −40 −33 −26 −19 −12 −5 0 4 8 13 19 25 31 37 43

0
2

4
6

8

Distance from true location (Number of intervals)

P
ea

k 
lo

gP

0 2 4 6 8 10 12

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Distance from the true location (Mb)

C
D

F

Distribution of simulated locations

F
re

qu
en

cy

270 280 290 300 310

0
10

00
20

00
30

00
40

00
50

00
60

00

●●

●

●

●

●●●

●

●

●●

●●●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●●

●

●●

●

●
●

●●

●

●

●●

●

●

●

●

●●

●

●●●

●

●

●

●

●●●
●
●●

●
●

●●●

●

●●●

●

●●

●

●●

●

●
●●●●●

●

●●●

●

●●

●

●

●

●

●●●●●●●

●

●●●
●
●●●●●●

●

●●●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●

●

●

●

●

●

●

●●●

●

●

●●●

●

●
●
●●●●●●●●●●●

●

●

●

●●●●●

●

●
●
●●●●●●

●

●●●
●
●●●

●

●●●●

●

●

●

●●●

●

●
●●●

●

●

●

●●

●●

●●●

●

●●●●●●
●
●

●●

●●●●●

●

●
●
●●●

●

●
●
●

●

●●●●●●●●

●

●

●

●

●

●●●●

●

●
●

●

●●

●

●●●

●

●

●●●●●

●

●●●●

●

●●●●●

●

●

●●●●●●●

●

●●●●●●●●●

●

●●●●●●

●

●●●●

●

●●

●

●●●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●

●

●

●

●●●●●●●●●●●

●

●●●

●

●●

●

●●●●●●●●●●●

●

●

●

●●

●●●●●●●

●

●●●

●

●●●

●

●

●

●●●●
●

●

●

●●

●

●

●

●●

●

●

●●●●●●●
●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●●●●●●

●

●

●●●●●●●●●

●

●●●

●

●

●

●●●

●

●●
●

●

●●●●●

●

●●●●●
●
●●●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●●
●

●

●

●●
●
●●●●●●●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●●●

●

●

●

●●●●●

●

●●●

●●

●●

●

●●●
●
●

●

●

●●●●

●

●●●●●●●●●

●

●●

●●

●

●

●●●●●●●
●
●●

●

●

●

●●●●

●

●

●

●

●

●●●●●

●

●●●●●●

●

●

●

●

●

●

●

●●●●●●●

●

●

●●

●

●●●●●●●●●●●●

●

●

●●●

●

●

●

●●●●●●●●●●●●●●●●

●

●

●

●

●

●●●●
●
●●●●●●

●

●

●

●

●

●●●

●

●

●●

●

●●●●●

●
●

●
●●●●●

●

●●

●

●

●

●

●

●

●●●●

●●

●

●●●●●●●●●
●
●

●

●●●●●●

●

●

●

●●

●

●●

●

●●●●●●●

●

●
●●●

●

●●●●

●

●
●
●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●

●

●●

●

●●

●

●

●

●●●●●●●●●●●●●●●●

●

●●●●

●

●●●

●

●●●●●

●

●●●

●

●

●

●

●●●●

●

●

●

●

●

●●●●

●

●

●
●●●●●●●

●

●

●●

●

●●●●

●

●

●●●

●

●

●

●●

●

●

●

●●●●●●●●

●

●●●
●
●●●

●

●●●●●●●

●

●●

●

●●
●
●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●
●
●●

●

●●●●

●

●●

●

●●

●

●●●●●

●

●

●
●●

●

●●

●

●

●
●

●●●
●

●

●●●●●●

●

●●

●●

●●●●

●

●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●

●

●●●●●

●

●●
●
●

●

●●

●●●●●
●
●●●●●

●

●●

●

●

●

●

●●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●

●

●●

●

●
●

●

●●

●

●

●

●●

●

●●●●●●●●

●

●●●●

●

●

●

●●●

●

●
●

●

●

●●●●●●●●●●●●●●

●

●

●

●●●

●

●

●

●●

●

●●
●
●●

●

●●

●

●●●●●●●

●

●

●●●●●●●●●●●

●

●●●●

●

●●●

●

●

●●●●●●●

●

●●

●

●

●●●●●

●

●

●

●●●●●

●

●●●

●

●

●

●

●●●●●●●●●●●●

●

●●
●

●

●

●●●●

●

●●

●

●

●

●

●

●
●●

●

●●●●●●

●

●●

●

●●●●●●●●●●

●

●●●●●●

●

●
●

●

●●●

●

●

●

●

●●

●

●●●●

●

●

●

●●●●●

●

●
●

●

●

●●●

●

●

●●●●

●
●

●●

●

●

●●

●

●●●●●●●●●●●

●

●
●

●

●●

●

●

●●

●

●

●●

●

●

●●●●
●
●●

●

●

●

●

●●

●

●
●

●

●●

●●●●●●

●

●●

●

●●●●●

●

●●

●

●

●

●●

●

●●
●

●

●

●

●

●●

●

●

●●●●●

●

●●●●●●●●

●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●

●

●

●

●●●

●

●
●

●

●●●●●●

●

●

●

●

●●●●●

●

●●

●

●●●●

●

●●●●

●

●

●

●

●

●●●●●●●●●

●

●●●
●

●

●

●

●●●●●●●●

●

●

●

●● ●●●●●
●
●●●●●●●●●●

●

●

●●●●●●
●

●

●●●●●●●

●

●

●

●

●●●●●

●

●

●

●●●

●●

●●●
●●
●

●

●

●●●

●

●●●

●

●

●

●●●●

●

●●

●

●●

●

●●●

●

●
●

●

●●●●
●
●

●

●

●●●●●●●

●

●

●●

●

●
●
●

●

●

●●●●

●

●●
●●●●●
●

●

●

●

●

●

●

●●●

●

●

●

●

●●●

●

●
●

●

●

●●●●

●

●
●
●

●

●

●●

●

●

●

●●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●

●●

●

●

●●●

●

●●●●
●

●

●

●

●

●

●●●
●

●

●

●●●●●
●
●
●
●●
●
●●●●●

●

●

●

●

●

●●
●
●●●●●●●

●

●●●●●

●

●●●

●

●●●●

●

●

●

●●●

●

●
●●●●●●●●●●●

●

●

●●●

●

●●●●●

●

●

●●●●●

●

●●●●

●

●●

●

●

●

●

●●
●
●

●

●●
●
●●●●●●●

●

●

●

●●●●●

●

●●●●●●●●

●

●
●●

●

●●●●●

●

●

●●

●

●

●

●

●●

●

●●

●

●●

●

●

●

●●●

●

●

●

●

●●●
●
●

●

●

●●

●

●

●●●●●●●●●●●

●

●●●●●●●●●●●

●●

●●

●

●●●
●
●●●

●

●●

●

●
●
●●●
●

●

●●

●

●●●●●●●●●

●

●●●●●

●

●

●●●●●●●●●

●

●●●●●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●●●●

●

●●●●●●
●
●●

●

●

●

●

●●●

●

●●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●
●●●●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●●●●

●

●●●●●

●

●●

●

●

●●●●●

●●

●

●●

●

●●●

●

●●

●

●●●●

●

●●●●

●

●●●

●

●●●●●

●

●●●●●

●

●

●

●●●●

●

●

●

●

●●

●

●

●

●●●●●●●●●●

●

●

●●●●●●●●

●

●●●●●●●

●

●●●●●●●●

●

●

●

●

●

●●
●

●

●

●●●●●

●

●●

●

●

●

●●●●●●●
●
●●●●

●

●●

●

●●●●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●●

●●●●

●

●

●

●

●●

●

●

●●
●
●●

●

●

●

●

●

●●

●

●

●

●●●●●●●●●●

●

●●●●

●

●

●

●

●

●

●

●●●●●

●●

●

●●●●

●

●

●●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●●

●●●

●●

●●●

●

●●●●

●

●●●

●

●●

●

●

●
●
●

●●●

●

●

●

●●

●●●●

●

●●●●

●

●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●●

●●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●●

●●

●

●●

●●●●●

●

●

●

●

●●

●

●●

●

●

●●

●●

●

●●

●

●

●

●●●

●

●

●●●●

●

●

●●●

●●

●●

●●●

●●

●

●

●●●

●

●

●
●●

●●

●●

●

●

●●

●
●
●

●

●

●

●●

●●●

●●

●●

●●●●

●

●

●

●●●

● ●

●

●●●●●●●

●

●

●●

●●

●●

●

●●●

●●

●

●

●●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●
●
●

●●●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●●●

●

●

●

●
●

●

●

●●●●●●●

●
●

●

●

●

●

●

●

●

●

●●●

●

●●●

●

●●

●

●

●

●

●

●●●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●●●●●

●

●

●

●

●●

●●●●

●●●

●●

●●

●

●

●

●

●

●

●

●●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●

●

●●

●

●

●●

●

●●●●

●●

●

●

●●

●

●

●

●

●●●●●●

●

●

●

●●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●●

●

●●

●●

●●●

●

●●●

●●

●

●

●●

●

●●

●

●●

●

●●●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●●●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●●

●

●

●

●

●●

●

●

●●●

●

●

●●●●●

●

●

●

●●

●

●●

●

●

●

●

●
●●

●

●

●

●●●●

●●●
●

●

●

●

●

●

●

●●

●●

●●●●

●●

●●

●

●●●●●●●●

●

●●

●

●●●●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●●●

●●●

●

●

●

●

●●●●●●●●●

●

●●●●

●

●●●

●

●●●●●●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●●●●●

●●

●

●

●

●●

●●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●
●

●

●

●●●

●

●

●

●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●●
●

●

●

●

●●

●●

●

●

●●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●●

●
●

●

262 265 268 271 274 277 280 283 287 292 297 301 305 309

24
0

26
0

28
0

30
0

32
0

34
0

Simulated location

Lo
ca

tio
n 

of
 p

ea
k

●●●●●●●●●●●●●●

●●●●●●●

●

●

●

●

●

●

●

●

●●

●●●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●●

●●

●

●●

●

●●

●

●

●●●

●

●

●

●

●

●●●

●

●

●

●

●

●●●

●

●

●●

●●●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●●

●

●●

●

●
●

●●

●

●

●●

●

●

●

●

●●

●

●●●

●

●

●

●

●●●
●
●●

●

●

●●●

●

●●●

●

●●

●

●●

●

●
●●●●●

●

●●●

●

●●

●

●

●

●

●●●●●●●

●

●●●
●
●●●●●●

●

●●●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●

●

●

●

●

●

●

●●●

●

●

●●●

●

●
●
●●●●●●●●●●●

●

●

●

●●●●●

●

●
●
●●●●●●

●

●●●
●
●●●

●

●●●●

●

●

●

●●●

●

●
●●●

●

●

●

●●

●●

●●●

●

●●●●●●
●
●

●●

●●●●●

●

●
●
●●●

●

●
●
●

●

●●●●●●●●

●

●

●

●

●

●●●●

●

●
●

●

●●

●

●●●

●

●

●●●●●

●

●●●●

●

●●●●●

●

●

●●●●●●●

●

●●●●●●●●●

●

●●●●●●

●

●●●●

●

●●

●

●●●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●

●

●

●

●●●●●●●●●●●

●

●●●

●

●●

●

●●●●●●●●●●●

●

●

●

●●

●●●●●●●

●

●●●

●

●●●

●

●

●

●●●●
●

●

●

●●

●

●

●

●●

●

●

●●●●●●●
●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●●●●●●

●

●

●●●●●●●●●

●

●●●

●

●

●

●●●

●

●●
●

●

●●●●●

●

●●●●●
●
●●●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●●
●

●

●

●●
●
●●●●●●●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●●●

●

●

●

●●●●●

●

●●●

●●

●●

●

●●●
●
●

●

●

●●●●

●

●●●●●●●●●

●

●●

●●

●

●

●●●●●●●
●
●●

●

●

●

●●●●

●

●

●

●

●

●●●●●

●

●●●●●●

●

●

●

●

●

●

●

●●●●●●●

●

●

●●

●

●●●●●●●●●●●●

●

●

●●●

●

●

●

●●●●●●●●●●●●●●●●

●

●

●

●

●

●●●●
●
●●●●●●

●

●

●

●

●

●●●

●

●

●●

●

●●●●●

●

●

●
●●●●●

●

●●

●

●

●

●

●

●

●●●●

●●

●

●●●●●●●●●
●
●

●

●●●●●●

●

●

●

●●

●

●●

●

●●●●●●●

●

●
●●●

●

●●●●

●

●
●
●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●

●

●●

●

●●

●

●

●

●●●●●●●●●●●●●●●●

●

●●●●

●

●●●

●

●●●●●

●

●●●

●

●

●

●

●●●●

●

●

●

●

●

●●●●

●

●

●
●●●●●●●

●

●

●●

●

●●●●

●

●

●●●

●

●

●

●●

●

●

●

●●●●●●●●

●

●●●
●
●●●

●

●●●●●●●

●

●●

●

●●
●
●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●
●
●●

●

●●●●

●

●●

●

●●

●

●●●●●

●

●

●
●●

●

●●

●

●

●

●

●●●
●

●

●●●●●●

●

●●

●●

●●●●

●

●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●

●

●●●●●

●

●●
●
●

●

●●

●●●●●
●
●●●●●

●

●●

●

●

●

●

●●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●

●

●●

●

●
●

●

●●

●

●

●

●●

●

●●●●●●●●

●

●●●●

●

●

●

●●●

●

●
●

●

●

●●●●●●●●●●●●●●

●

●

●

●●●

●

●

●

●●

●

●●
●
●●

●

●●

●

●●●●●●●

●

●

●●●●●●●●●●●

●

●●●●

●

●●●

●

●

●●●●●●●

●

●●

●

●

●●●●●

●

●

●

●●●●●

●

●●●

●

●

●

●

●●●●●●●●●●●●

●

●●
●

●

●

●●●●

●

●●

●

●

●

●

●

●
●●

●

●●●●●●

●

●●

●

●●●●●●●●●●

●

●●●●●●

●

●
●

●

●●●

●

●

●

●

●●

●

●●●●

●

●

●

●●●●●

●

●
●

●

●

●●●

●

●

●●●●

●

●

●●

●

●

●●

●

●●●●●●●●●●●

●

●

●

●

●●

●

●

●●

●

●

●●

●

●

●●●●
●
●●

●

●

●

●

●●

●

●
●

●

●●

●●●●●●

●

●●

●

●●●●●

●

●●

●

●

●

●●

●

●●
●

●

●

●

●

●●

●

●

●●●●●

●

●●●●●●●●

●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●

●

●

●

●●●

●

●
●

●

●●●●●●

●

●

●

●

●●●●●

●

●●

●

●●●●

●

●●●●

●

●

●

●

●

●●●●●●●●●

●

●●●
●

●

●

●

●●●●●●●●

●

●

●

●●

●●●●●
●
●●●●●●●●●●

●

●

●●●●●●
●

●

●●●●●●●

●

●

●

●

●●●●●

●

●

●

●●●

●●

●●●
●●
●

●

●

●●●

●

●●●

●

●

●

●●●●

●

●●

●

●●

●

●●●

●

●

●

●

●●●●
●
●

●

●

●●●●●●●

●

●

●●

●

●
●
●

●

●

●●●●

●

●●
●●●●●
●

●

●

●

●

●

●

●●●

●

●

●

●

●●●

●

●
●

●

●

●●●●

●

●
●
●

●

●

●●

●

●

●

●●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●

●●

●

●

●●●

●

●●●●
●

●

●

●

●

●

●●●
●

●

●

●●●●●
●
●
●
●●
●
●●●●●

●

●

●

●

●

●●
●
●●●●●●●

●

●●●●●

●

●●●

●

●●●●

●

●

●

●●●

●

●
●●●●●●●●●●●

●

●

●●●

●

●●●●●

●

●

●●●●●

●

●●●●

●

●●

●

●

●

●

●●
●
●

●

●●
●
●●●●●●●

●

●

●

●●●●●

●

●●●●●●●●

●

●
●●

●

●●●●●

●

●

●●

●

●

●

●

●●

●

●●

●

●●

●

●

●

●●●

●

●

●

●

●●●
●
●

●

●

●●

●

●

●●●●●●●●●●●

●

●●●●●●●●●●●

●●

●●

●

●●●
●
●●●

●

●●

●

●
●
●●●
●

●

●●

●

●●●●●●●●●

●

●●●●●

●

●

●●●●●●●●●

●

●●●●●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●●●●

●

●●●●●●
●
●●

●

●

●

●

●●●

●

●●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●
●●●●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●●●●

●

●●●●●

●

●●

●

●

●●●●●

●●

●

●●

●

●●●

●

●●

●

●●●●

●

●●●●

●

●●●

●

●●●●●

●

●●●●●

●

●

●

●●●●

●

●

●

●

●●

●

●

●

●●●●●●●●●●

●

●

●●●●●●●●

●

●●●●●●●

●

●●●●●●●●

●

●

●

●

●

●●
●

●

●

●●●●●

●

●●

●

●

●

●●●●●●●
●
●●●●

●

●●

●

●●●●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●●

●●●●

●

●

●

●

●●

●

●

●●
●
●●

●

●

●

●

●

●●

●

●

●

●●●●●●●●●●

●

●●●●

●

●

●

●

●

●

●

●●●●●

●●

●

●●●●

●

●

●●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●●

●●●

●●

●●●

●

●●●●

●

●●●

●

●●

●

●

●
●
●

●●●

●

●

●

●●

●●●●

●

●●●●

●

●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●●

●●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●●

●●

●

●●

●●●●●

●

●

●

●

●●

●

●●

●

●

●●

●●

●

●●

●

●

●

●●●

●

●

●●●●

●

●

●●●

●●

●●

●●●

●●

●

●

●●●

●

●

●
●●

●●

●●

●

●

●●

●
●
●

●

●

●

●●

●●●

●●

●●

●●●●

●

●

●

●●●

●

●

●

●●●●●●●

●

●

●●

●●

●●

●

●●●

●●

●

●

●●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●
●
●

●●●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●●●

●

●

●

●
●

●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●

●

●●

●

●

●

●

●

●●●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●●●●●

●

●

●

●

●●

●●●●

●●●

●●

●●

●

●

●

●

●

●

●

●●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●

●

●●

●

●

●●

●

●●●●

●●

●

●

●●

●

●

●

●

●●●●●●

●

●

●

●●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●●

●

●●

●●

●●●

●

●●●

●●

●

●

●●

●

●●

●

●●

●

●●●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●●●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●●

●

●

●

●

●●

●

●

●●●

●

●

●●●●●

●

●

●

●●

●

●●

●

●

●

●

●
●●

●

●

●

●●●●

●●●
●

●

●

●

●

●

●

●●

●●

●●●●

●●

●●

●

●●●●●●●●

●

●●

●

●●●●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●●●

●●●

●

●

●

●

●●●●●●●●●

●

●●●●

●

●●●

●

●●●●●●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●●●●●

●●

●

●

●

●●

●●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●
●

●

●

●●●

●

●

●

●●●●●

●

●

●

●

●

●●●

●

●

●

●●●●●
●

●

●

●

●●

●●

●

●

●●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●●

●
●

●

262 265 268 271 274 277 280 283 287 292 297 301 305 309

−
5

0
5

Simulated location

D
is

ta
nc

e 
of

 p
ea

k 
fr

om
 s

im
ul

at
ed

 lo
ca

tio
n


