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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ēŵŬŵšŻ�ŪŤŴ��Ě ǁżĩŁŤē�ěĔĸĳĔũũŤē�ŦŅŘĉ�ŮŐ�ěĔŨŵťőŨ�ŹťŐ�ūŵťŁĩŻ�ĚżńĔũŤē�įŵŝőŤē�ŽŘ�ķĔŭŤē�ŮšŻ�ŪŤ
�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ěĔšėļ�ĳĔĽĝŬĔŘ��ĴżĬǜē�İŝőŤē�ŽŘ� ƻĔŨĔũĜ�Ĵ ǁżŕĜ�ŒńŵŤē�ŮšŤŴ��ĔŲżŤč�ţŵŀŵŤē�ŹťŐ�ŮŻĳįĔŜ
�ţĔĸĳč�ĔŲŤǙĬ�ŮŨ�ŪŲŭš ǂũ ƿŻ�ŮżűĔĥ ǁĜē�ěēı�Ě ǁżũŜĳ�ţĔŁ ǁĜē�ĚťżĸŴ�ĆĔŭĝŜē�ŮŨ�ķĔŭŤē�ŮŨ�ŹũōőŤē�Ě ǁżėŤĔŕŤē�Ů ǁšŨ
� ƽĚżĽŐ �ŮżĖ �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ĞĩėŀĉŴ ��Ě ǁżũŜĴŤē �ěĔĸĔ ǁĹĩŤē �ěĔŬĔżĖŴ �ĳŵŁŤē � ƻēĴ ǁĬČŨŴ �ȕĿŵŁŭŤēŴ �ȕěŵŁŤē
�ŒżũĤ�ŽŘ�ȕ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ţĔĥŨ�ŽŘ�ŮżťŨĔőŤē�ŶĴŬ�ĔŬĉİĖŴ��ŒĸēŴ�śĔŉŬ�ŹťŐ�łĭļ� ǁŦšŤ� ƻĚĨĔĝŨ�ĔűĔĩ ƿńŴ
�ŞňĔŭũŤē �ŽŘ�ŹĝĨ�İ ǂő ƿĖ �ŮŐ�Ě ǁż ǁėŉŤē �ěēĳĔĽĝĸǘē �ūŵŨ ǁİŝŻŴ � �Ě ǁżĩŁŤē �ěĔŨŵťőũŤē �ūŵőũĥŻ �ȕŪŤĔőŤē �ĆĔĩŬĉ

�ĚżĐĔŭŤē

�ěĔŬĔżėŤēª �ŪĸĔĖ �ŗĴő ƿŻ � ƻĔŝũŐ�ĴġŠĉ � ƻĔŅŻĉ �ŦĖ �ȕ ƻĔŭŝĝ ƿŨ � ƻēĴżżŕĜ � ƻĔŅŻĉ �İŻİĥŤē � ǁŽũŜĴŤē � ǁŽėŁőŤē �ŧĔōŭŤē �ēĲű�įŵŝŻ
�ŮŐ�ěĔŬĔżėŤē �ŮŨ�ĚťĐĔű�ęĔŭŜ�Ů ǁŨČŻ �Ě ǁŻŵťĭŤē �ŚĜēŵŲŤĔŠ�Ě ǁżšťĸǙŤē �ęĶŲĤǜē�ĳĔĽĝŬĔŘ��©%LJ�'DWD�ĚũĭŅŤē
�ŞťĭĜ�ĔŲ ǁŬĎŘ�ęįŵĤŵũŤē��Ě ǁżĩŁŤē�ěĔŬĔżėŤē�ŒŨ�ęİŻİĥŤē�ěēĳİŝŤē�ůĲű�ŦŘĔšĝĜ�ĔŨİŭŐŴ��ĴĽėŤē�ęĔżĨŴ�şŵťĸ
�ŹŤč�ţŵŀŵŤē�İŻĶĜ�Ě ǁŻİżťŝĜ�ĴżŔ�ěǙ ǁĬİĜ�Ů ǁŨČĜŴ�ȕŃēĴŨǜē�ěǙŜĔŬŴ�ŃēĴŨǝŤ�ĚėŜēĴũŤēŴ�ŚĽšťŤ�ęİŻİĤ� ƻĔŀĴŘ
�ȕųĩŘĔšŨŴ�ēĶŬŵťřŬǜē�ĳĔĽĝŬē�ĚőĖĔĝŨ�ŹťŐ�ęĳİŝŤē�ŢŤı�ŹťŐ�ĚťġŨǜē�ŮŨŴ��ĔŲřżŤĔšĜ�ņ ǁřĭĜŴ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē
�ĚũĭŅŤē �ěĔŬĔżėŤē �ůĲű ��ğĳēŵšŤē �ŮŨ �ŽŘĔőĝŤē �įŵŲĤ �ŞżĹŭĜŴ �ȕĚŻĲŔǜē �Ū ǁũĹĜŴ �ĔŻĳǙũŤē �ĳįĔŁŨ �İŻİĩĜŴ
�ěǘĔĩŤē� ƻĔũĐēį�ŦŲĥŬ�Ĕ ǁŭŠ� ƻĔ ǁżĭŻĳĔĜ�� ƻĔėŻĴŝĜ� ǁŽŝżŝĩŤē�ŮŨĶŤē�ŽŘŴ�ūĔšŨ� ǁŦŠ�ŽŘ� ǁŽ ǁĩŁŤē�ŒńŵŤē�ĚŘĴőŨ�ĔŭŤ�ĪżĝĜ
�ŹŤč�ĔűĳĔėĬĉ�ţŵŀŴ�ŦėŜ�ĚżĐĔĖŴ�ěĔŻŵĝĹŨ�ŹŤč�ĴĽĝŭĜ�ŃēĴŨǜē�ĞŬĔŠ�ŢŤĲŤ�ȖĚ ǁŻĶŠĴũŤē�ūİũŤē�ģĳĔĬ��Ě ǁżĩŁŤē
�ŒżũĥŤ��Ě ǁżĩŁŤē�ěǘĔĩŤē�ĚŘĴőŨ�ŹťŐ�ęĳİŝŤē�şǙĝŨĔĖ�ŧŵżŤē�ĔŬĉİĖ�İŝŤ��Ě ǁŻĶŠĴũŤē��Ě ǁżĩŁŤē�ěĔŉť ǎĹŤē�ŒŨĔĹŨ

�śŵėĹŨ�ĴżŔ�ħŵńŵĖ�ŪŤĔőŤē�ŽŘ�ĴĽėŤē

�ŽŘ�ĚťĐĔű�ěēŵŉĭŤ� ƻĚŻēİĖ� ƻĔŅŻĉ�ŮżŻĴĽėŤē�şŵťĹŤēŴ�Ě ǁĩŁŤē�ţĔĥŨ�ŽŘ�ĚŜŵėĹũŤē�ĴżŔ�ĚŘĴőũŤē�ůĲű�Ĵėĝő ƿĜ
�Ě ǁż ǁėŉŤē �ěĔŬĔżėŤē �ŒŨ �źĴĽėŤē �şŵťĹťŤ �ŞżŜİŤēŴ �ŦŨĔĽŤē �İŀĴŤē �ŒũĤ �ţǙĬ �ŮũŘ ��Ě ǁż ǁėŉŤē �ŧŵťőŤē �ūēİżŨ
�ŃĴũťŤ�ŦŨĔļŴ�İŻİĤ� ƽŪŲŘ�İżŤŵĜ�ůĔĥ ǁĜĔĖ�ŹŤŴǜē�ěēŵŉĭŤē�ŵŉĭŬ�ĔŭŬĎŘ�ĚżĸĔżŝŤē�ŧŵŭżĥŤē�ěĔŬĔżĖŴ�Ě ǁżĸĔżŝŤē
�łĐĔŁĭŤē� �Ě ǁŻĴűĔōŤē �ěēĴ ǁżŕĝũŤē �ţĔĥŨ �ŽŘ �ĚũĭŅŤē �ěĔŬĔżėťŤ �ŦŨĔĽŤē �ŪŲřŤē �ūč ��Ě ǁżńĴũŤē �ěĔ ǁżťũőťŤŴ

� ǁŽ ǁėŉŤē�ģǙőŤēŴ�ĘŉŤē�ŽŘ�ęĳŵġĖ�Ĵ ǁĽėĜ�Ě ǁżĤǙőŤēŴ�Ě ǁżŭżĥŤēŴ��ęĴűĔōŤē�ěĔřŁŤēŴ

�ěǘĔĨ�ŮŐ�ĚťġŨĊĖ �ĆŽťŨ�ŧĔũĝűǙŤ�ĴżġŨ�İŻİĤ� ƼţĔĥŨ� �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŽŘ�ĚũĭŅŤē �ěĔŬĔżėŤē �ŧēİĭĝĸē�ūč
�ŮŨ�ŪŔĴŤē�ŹťőŘ�ȕĚĥżĝŭŤĔĖŴ��Ě ǁż ǁėŉŤēŴ��Ě ǁżĩŁŤē�ŪōŭŤē�ĘťŔĉ�ŗǙĭĖ�ŦŨĔŠ�ŦšĽĖ� ƻēĴėĝĭŨ�ĺżŤ�ųŭšŤŴ�ȕęİŐēŴ
��ĔŲĝ ǁżšťŨŴ�ěĔŬĔżėŤē�Ě ǁżŀŵŁĬ�ĔŻĔŅŜ�ŦġŨ�ȕĔŲ ǁťĩŤ�ŦũőŤē�ĘĥŻ�Ě ǁżťũŐ�ŦŠĔĽŨ� ƻĔŅŻĉ�şĔŭű�ūĎŘ�ȕęĴżėšŤē�ĴĐĔĽėŤē
�ĆĔŉĬǝŤ�ęİŻİĥŤē�ŇĔũŬǜēŴ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ęĆĔĸč�ĳĔŉĬĉ�ŦġŨ�ȕĔŲė ǁŭĥĜ�ĘĥŻ�ĴňĔĭŨ� ƻĔŅŻĉ�şĔŭűŴ
�į ǁİĩŻŴ�ȕĚ ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦėŝĝĹŨ�ŮŐ�ĚŻċĳ�ĆĔŉŐč�ŹŤč�ĴŻĴŝĝŤē�ēĲű�ŗİŲŻŴ��Ě ǁż ǁėŉŤē

�ĔŲĜĔŬĔšŨč�ŦŨĔŠ�ţǙŕĝĸē�ūĔũń�ŽŘ�ĔŬİŐĔĹĜ�Ě ǁżőŜēŴ�ěēŵŉĬ�ŦżŁřĝŤĔĖ

İŬǙĝŭĖ�ĺšżŤĉ�ĳŵĹżŘŴĴėŤē
ǁźĴĽėŤē�ŢżŨĔŭŻİŤē�ĴėĝĭŨ�ȕĴŻİŨ

ĔżĤŵŤŵŭšĝťŤ�ĺĝĸŵĽĜĔĸĔŨ�İŲőŨ

� źĵĳēį�įĳŵťŤē�ĳŵĹżŘŴĴėŤē
� ĴŉŜ�ĚĹ ǁĸČŨ�ȕľŻŴ�ĴũĜČũŤ� ǁźĲżřŭĝŤē�ĺżĐĴŤē
ĚőŨĔĥŤ�ŒĖĔĝŤē�Ě ǁżũŤĔőŤē�Ě ǁĩŁŤē�ţĔĥŨ�ŽŘ�ĳĔšĝĖǘē�İŲőŨ�ĴŻİŨ

ūİŭŤ�ŽŘ�ģİżŤŵŠ�ţĔŻĴėŨč
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źĲżřŭĜ�łĭťŨ

�ęĔżĩŤēŴ �şŵťĹŤē �ŮŐ �ěĔŬĔżėŤē �ŮŨ �Ěũĭń �ęĔŭŝĖ �Ě ǁŻŵťĭŤē �ŚĜēŵŲŤĔŠ � ƻĔ ǁżŨŵŻ �ĚŨİĭĝĹũŤē �ęĶŲĤǜē �ĔŬįŴĶĜ
�ĵ ǁĶőĜ�ūĉ�ęįŵĤŵũŤē�Ě ǁĩŁŤē�ěĔŬĔżėĖ�ĔŲŉĖĳ�İŭŐ�ęĶŲĤǜē�ůĲű�ŮŨ�Ěť ǁŁĩũŤē�şŵťĹŤē�ěĔŬĔżėŤ�Ů ǁšũŻ��Ůż ǁŻĴĽėŤē
�ȕĚ ǁŻİżťŝĝŤē�ĴżŔ�ěǙ ǁĬİĝŤē�ŇĔŝŬ�İŻİĩĜŴ�ŦŻŵŉŤē�ŶİũŤē�ŹťŐ��Ě ǁżĩŁŤē�ěǘĔĩŤĔĖ�Č ǁėŭĝŤē�ĿĴŘ�ĴżėŠ�ŦšĽĖŴ
��Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŹŤč �ţŵŀŵŤē �ĶŻĶőĜŴ �ȕŃēĴŨǜē �ŮŨ �ĚŻĔŜŵŤēŴ �ȕŦŅŘĉ �łżĭĽĜ �ěēŴįĉ �ŪżũŁĜ �ŮŐ � ƻǙŅŘ
�ȕĚŻİőũŤēŴ �ĚŭŨĶũŤē �ŃēĴŨǜē ��ĚũĭŅŤē �ěĔŬĔżėŤē �ěĔŝżėŉĝŤ �Ě ǁũŲũŤē �ěǘĔĥũŤē �ŮŨŴ ��ĔŲřżŤĔšĜ �ņżřĭĜŴ
�ȕěĔĖĔŀǞēŴ �ğįēŵĩŤēŴ �ȕĚ ǁżĩŁŤē �ĚŻĔŐĴŤē �ęįŵĤŴ �ŚżŤĔšĜŴ �ȕĚŻĲŕĝŤēŴ �ȕĚ ǁżđżėŤē �Ě ǁĩŁŤēŴ �ȕĚ ǁżĹřŭŤē �Ě ǁĩŁŤēŴ
�ŽŘ�ĔũĖ�ĔŲżťŐ�ĘťŕĝŤē�ĘĥŻ�ŞĐēŵŐ� ƻĔŅŻĉ�şĔŭű�ūĎŘ�ȕęĴżėšŤē�ĴĐĔĽėŤē�ŮŨ�ŪŔĴŤē�ŹťŐŴ��ĚżŐĔũĝĤǘē�Ě ǁĩŁŤēŴ
�ĚżũťőŤē �ĳĔŉĬǜēŴ �Ě ǁżŁĭĽŤē �ěĔŬĔżėŤē �ŧēİĭĝĸē �ęĆĔĸč �ĳĔŉĬĉŴ �ȕěĔŬĔżėŤē �Ě ǁżšťŨŴ �ĚżŀŵŁĬ �ĔŻĔŅŜ �ŢŤı

�ęİŻİĥŤē

�ĔŲŭŨ�ęįĔřĝĸǘē�ŮšũŻ�ųŬǜ�ȕħŵĝřŨ�ŦšĽĖ�ĔŲĝŠĳĔĽŨ�ŪĝĜ�ĔŨİŭŐ�ĔŭĜĔŬĔżĖ�ĚũżŜ�ŒřĜĴĜ��ĚĨŵĝřŨ�ěĔŬĔżĖ
�ĚŨĔőŤē�Ě ǁĩŁŤē�ŪōŬŴ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ŮżĹĩĜ�ŽŘ

�ěĔŻǘŵŤēŴ�ŽĖŴĳŴǜē�įĔĩ ǁĜǘē�ŽŘ�ęİŻİĥŤē�ŮżŬēŵŝŤē�ŃĴřĜ��Ě ǁżšťũŤē�ěǙĥĸ�ěĔŬĔżĖŴ�Ě ǁżŁĭļ�ěĔŬĔżĖ
�İŻİĩĝŤ�ęİŻİĤ�ĚŻİŜĔőĜ�ěĔŜĔřĜēŴ�ęİŻİĤ�ŽĖŵĸĔĨ�ŮŨĉ�ěĔżŨĵĳēŵĬ�ŧēİĭĝĸē�ŶĴĬĉ�ūēİťĖŴ�ęİĩĝũŤē
�ŽŘ�ěĔĸĳĔũũŤē�ŦŅŘĉ�ĚŝġŤē�ěĔšėļ�Ů ǁŨČĜ�ȕ ƻĔ ǁżŤĔĨ��ěĔŬĔżėŤē�ĚŠĳĔĽŨŴ�ŧēİĭĝĸē�ŮšũŻ�ŚżŠ�ŞżŜİĜŴ

�Ě ǁżšťũŤē�ěĔŬĔżĖŴ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ĚŠĳĔĽŨ
�ęĳŵōĩũŤē �Ě ǁżŨŵšĩŤē �ěĔŬĔżėŤē �ŒŻĵŵĜ �ĘĥŻ �ȕĚėŜēĴũŤēŴ �ŮŨǜē �ŮŨ�ŽřšŻ �ĔŨ �ūĔũŅŤ ��Ě ǁżŨŵšĨ�ěĔŬĔżĖ
�ĚřťĝĭŨ�ĴżřĽĜ�ĚũōŬĉŴ�Ě ǁżĖŵĸĔĨ�ĚũōŬĉ�ĔŲŤ�ūŵšŻ�ūĉ�ĘĥŻŴ�ȕĔũŲżťŠ� ǁŽŝŉŭũŤēŴ� ǁŽĐĔŻĶżřŤē�ŮżťšĽŤĔĖ

�ŮżŨĊĜ�ŽŘ�ūŴĔőĝŤē�ŮŨ�ŏŵŭŤē�ēĲű�İżřŻ�ūĉ�ŮšũŻ��ĿĔĭŤēŴ�ŧĔőŤē�ŮżŐĔŉŝŤē�ŮżĖ�ěĔŠēĴĽŤē�ŒżĥĽĜ
�ęİżřŨ�ĚŝŻĴň�Ě ǁŀĔĭŤē�şŵŭėŤē�ĴėĝőĜ�ȖŞżėŉĝŤē�ŒŻĴĹĜŴ�ŚżŤĔšĝŤē

�ţŵŀŵŤē�ĚżŬĔšŨč�ūĔũŅŤ�ěĔŬĔżėŤē�Ě ǁżšťŨŴ�ĚżŀŵŁĭŤē�ěĔĸĔżĸ�ĢŻİĩĜ��ěĔŬĔżėŤē�ŹŤč�ţŵŀŵŤē�ūĔũń
�ěĔšėļ�ĔżĤŵŤŵŭšĜ�ĘťŉĝĜŴ�ȕŪŲőŨ�ŮżŉėĜĴũŤē�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨİŝŨŴ�ŹńĴũŤē�ŦėŜ�ŮŨ�ěĔŬĔżėŤē�ŹŤč

�ěĔŬĔżėťŤ�ŮŨć�şĳĔĽĜ�ŮżŨĊĝŤ�ĚŝĠ

�ņŻĴőĜ �ūŴį �ĚĨĔĝũŤē �ěĔŬĔšŨǞē �ŮŨ �İżřĝĹŬ �ŽšŤ � ƻĔőŨ �ĔżĤŵŤŵŭšĝŤēŴ �ŮżŬēŵŝŤē �ĴŻŵŉĝĖ �ĳēĴũĝĸǘē �ĘĥŻ
�ěĔŬĔżėťŤ� ƻĔřżŭŁĜ�ĴŻĴŝĝŤē�ľŜĔŭŻ��ĚňĴřũŤē�Ě ǁżŨŵšĩŤē�ĚėŜēĴũŤē�Ŵĉ�Ě ǁżŤǙŕĝĸǘē�ěĔŠĴĽŤē�ĳĔŉĬǜ�ŮżŭňēŵũŤē

�ŦũĽŻŴ�ȕĔŲĖ�Ū ǁšĩĝŤē�ĢżĨ�ŮŨ

�ŪŐį�ĔŭŭšũŻ�ŚżŠ��ĳ ǁŵŉĝŤē�ŽŘ�ęĲĬć�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ŹťŐ�ęİũĝőũŤē�Ě ǁż ǁėŉŤēŴ��Ě ǁżĩŁŤē�ŧŵťőŤē�ūč
ȗŮšũŨ�Ŧšļ�ŦŅŘĊĖ�Ěũĭń�ěĔŬĔżĖ�ĘŐŵĝĹĜ�Ě ǁżĩŀ�ŪōŬ�ĴŻŵŉĜ

Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĳŴį

ĚũĭŅŤē�ěĔŬĔżėŤē�ęĳēįč

ěĔżŀŵĜ
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�ěĔŝżėŉĜ�ŒŜēŵŤē�ŽŘ�źĴĥĜ�ȖŊŝŘ�ĚŨ ǁİŝĝũŤē�ţŴİŤē�ŹťŐ� ƻēĴšĨ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĞĹżŤ
�ěĔŬĔżĖ�ęĳįĔėŨ�ţĔġũŤē�Ŧżėĸ�ŹťŐ�ĲĬĊŭŤ��ŪŤĔőŤē�ţŴį�ĴŝŘĉ�ņőĖ�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėťŤ�Ě ǁũŲŨ
�ĞŨ ǁİŜ�ȕŽŬŴĔőĝŤē�įŵŲĥũŤē�ēĲű�ĳĔňč�ŽŘ��'DWD�IRU�'HYHORSPHQW�'�'�ĚżũŭĝŤē�ŦĤĉ�ŮŨ
�ŚĜēŵŲŤē�ěĔŬĔżėŤ�ĔŲťżťĩĜ�ŮŨ�ĦĐĔĝŭŤē�ěĔđũĖ�ĴŻĳĔŝĜ�ŪŤĔőŤē�ĆĔĩŬĉ�ŚťĝĭŨ�ŮŨ�Ě ǁżġĩĖ�ĚũōŭŨ�ǯǦ
�įēİĝŨē�ŹťŐ�ŪŲĜǘĔŁ ǁĜēŴ�ŮżŭňēŵũŤē��Ě ǁżŠĴĨ��Ŧ ǁŝŭĜ�ģıĔũŬ�ğŵĩėŤē�ůĲű�ĞřŀŴŴ��Ě ǁŻŵťĭŤē

�ĚġŻİĨ�Ě ǁżťűĉ� ƽĕĴĨ�ĚŠĴĜŴ��ĴŝřŤē�ŏĳĔŁŻ�źĲŤē� ǁŽŝŻĴŘǞē�İťėŤē�ȕģĔőŤē�ŦĨĔĸ

�Ě ǁżťżŕĽĝŤē�ęĆĔřšŤē�ŒżĥĽĜŴ�ŪŲřŤ�ŒŻĳĔĽũŤē�ŮŨ�İŻİőŤē�ŽŘ�ęĳįĔėũŤē�ěĔŬĔżĖ�ĞŨİĭĝĸē
�ŧĔōŭŤē�ŽŘ�ęĴżŕŀ�ěēĴżżŕĜ�ūĉ� ǁźĴĽėŤē�Ŧ ǁŝŭĝŤē�ģıĔũŬ�ŦżťĩĜ�ĴŲŌĉ�ȕ ƻǙġũŘ���Ě ǁżĩŁŤē�ŪōŭťŤ

�ŧēİĝĹŨ�ņżřĭĜ�ŹŤč�ĚŘĔńǞĔĖ�ĚĐĔũŤĔĖ�ǨǦ�ĚėĹŭĖ�ēĶŬŵťřŬǜē�ĳĔĽĝŬē�Ś ǁŜŵĜ�ūĉ�ĔŲŭšũŻ� ǁŽ ǁĩŁŤē
�ĔŻĳǙũŤēŴ�ĵİŻǞē�ĳĔĽĝŬǘ

�ĳĔšĝĖē��ŢŤı�ŹťŐ�ţĔġŨ��ĚżŐĔũĝĤǘē�Ě ǁĩŁŤē�ĔŻĔŅŜ�ĚĥŤĔőũŤ� ƻĔŅŻĉ�ęĳįĔėũŤē�ěĔŬĔżĖ�ĞŨİĭĝĸēŴ
�ŦĬİŤē�įēĵ�Ĕũ ǁťšŘ��Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŧēİĭĝĸē�ŏŵŭĜ�ţǙĬ�ŮŨ�ĴŝřŤē�ĚŉŻĴĬ�ŪĸĴŤ�ĚŝŻĴň
�ĳĔšĝĖē��ĴĬć�ţĔġŨ��Ě ǁżřĜĔŲŤē�ŪŲĜĔũŤĔšŨ�ģıĔũŬŴ�ŪŲĜ ǁǙŝŭĜ�ģıĔũŬ�ŏ ǁŵŭĜ�įēįĵē�ȕķĔŭťŤ�ħĔĝũŤē

�Ůũń�ěǘĔŁ ǁĜǘē�ūĉ�ĚŝżŝĨ�ŹťŐ�ĚŝŻĴŉŤē�ůĲű�İũĝőĜ��ĚżŭĠǞē�įŴİĩťŤ�ĚŉŻĴĬ�ŪĸĴŤ�ĚŝŻĴň
�Ūĸĳ�ĴėĝőŻ��ŶĴĬǜē�ěĔŐŵũĥũŤē�ŒŨ�ěǘĔŁ ǁĜǘē�ŮŨ�ĴėŠĉ�ūŵšĜ�ĚŻŵŕŤŴ�ĚżŭĠč�ĚŐŵũĥŨ� ǁŦŠ

�ůĲű�ŦġŨ�ţŵň�ŹťŐ� ƻĔėŤĔŔ�ĴĥřŭŻ�ŽŭĠǞē�ŚŭőŤē�ūĉ�ŗĴőŬ�ĔŭŬǜ� ƻĔũŲŨ� ƻēĴŨĉ�Ě ǁżŐĔũĝĤǘē�įŴİĩŤē
�įŴİĩŤē�ůĲű�ĚżŘēĴŕĤ�ţŵĨ�şŵšļ�ęįĔŐ�ĚĠĔŔǞē�ěǘĔŠŴŴ�ĚŨŵšĩŤē�įŴēĴĜ�ĔũŭżĖ�ȕįŴİĩŤē

�ĚđňĔĭŤē�Ě ǁżŐĔũĝĤǘē

�ĚťĥĹŨ�ĴżŔ�Ě ǁŀĔĭŤē�ěĔŬĔżėŤēŴ�ęĳŵōĩũŤē�ĴżŔ�Ě ǁżŨŵšĩŤē�ěĔŬĔżėŤē�ŒżũĥĜ��ĚĨŵĝřũŤē�ěĔŬĔżėťŤ�ħĔũĹŤē
�ěĔŬĔżėŤēª�ŹťŐ�İũĝőŻ�ŽđżĖ � ǁŽ ǁĩŀ�ŧĔōŬ�ĴŻŵŉĜ�ůĔĥ ǁĜĔĖ �ŒŘİťŤ �ȕĚĨŵĝřŨ�ěĔŬĔżĖ �ęİŐĔŜ�Ůũń�Ě ǁżšťũŤē
�ěĔĸĳĔũũŤē �ŦŅŘĉ �į ǁİĩŻ �ȕĚĨŵĝřũŤē �ěĔŬĔżėŤē �şĳĔĽĝŤ � ǁŽũŤĔŐ �śĔġżŨ �įĔĥŻč �ęĳŴĴń �ħĴĝŝŬ ��©ĚũĭŅŤē

�ĚŤįĔėĝũŤē�ĚőřŭũŤē�ŦĤĉ�ŮŨ��Ě ǁżĩŁŤē�ĔŲĜĔŬĔżĖ�ĚŠĳĔĽũĖ�ţŴİŤē�ŧĶťŻŴ
�ŧŵťőŤē�ŽżŀĔŁĝĬē�ĘŻĳİĝŤ�ĶżũĜ�ĶŠēĴŨ�ĆĔĽŬč��ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ŧŵťőŤē�ĶŻĶőĜ
�ŮŨ�ĳİŁũŤē�ĚĨŵĝřũŤē�ěēŴįǜē�ŧēİĭĝĸē�ŹťŐ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�ĚżŠŵťĹŤēŴ��Ě ǁżĩŁŤē

�ěĔŬĔżėŤē�ŦżťĩĜ�ŦĤĉ
�ĆĔėňǜē �ŮżĖ �ěĔŠēĴĽŤē �ŪŐį ��ĚũĭŅŤē �ěĔŬĔżėŤē �ŹťŐ �ęİũĝőũŤē �Ě ǁżĩŁŤē �ěĔĸĳĔũũŤē �ŒŻĴĹĜ
�OLYLQJ�Ě ǁżĨ�ěēĴėĝĭŨª�ĆĔĽŬč�ŦĤĉ�ŮŨ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�ĚżŠŵťĹŤē�ŧŵťőŤē�ŽżŀĔŁĝĬēŴ

�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸĔĖ�ęİŻİĤ� ƻǘŵťĨ�ĳ ǁŵŉĜ�©ODERUDWRULHV

ĚżŨĔŭŤē�ţŴİŤē�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē��ĿĔĬ�ĢĩĖ�ęĲŘĔŬ
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

ŽŝżŝĩŤē�ŮŨĶŤē�ŽŘ�şŵťĹŤē�ĳĔőĽĝĸē�ŪōŭŤ� ǁŽũŤĔőŤē�ŒŻĵŵĝŤē
�ĚŻŵťĭŤē�ŚĜēŵŲŤĔĖ� ƻĔŅŻĉ�ĚŘŴĴőũŤē�

ĴŻĴŝĝŤē�śĔŉŬ

ĚŨİŝŨ
�ȕŦĐĔĸĳ�ŮŨ�ĔŬįĳŴ�ĔŨ�ŒĤēĴŬŴ� ƻĔĨĔėŀ�ŎŝżĝĹŬ�ŮĩŭŘ��ĔŭĜĔżĨ�ŽŘ�Ě ǁżũŜĴŤē �ěĔšėĽŤē �ŧēİĭĝĸē�įēįĶŻ �ȕ ƻĔ ǁżũŤĔŐ
� ƻēĳĔĠć �ĔűĆēĳŴ�ěĔňĔĽŭŤē�ůĲű�ŒżũĤ�Ś ǁťĭĜ��ŧĔőŉŤē�ěĔėĤŴ�źĴĝĽŬŴ�ȕŦũőťŤ�ĘűĲŬ�ȕ ƻĔżřĜĔű� ƻǘĔŁ ǁĜē �źĴĥŬŴ
�ĔŨ�ĔŲőżũĤ�ŦšĽĜ�ĚżŨŵŻ�ĕĳĔĥĜ�ŮŨ�ųĖ� ǁĴũŬ�ĔũŤ�ĚżťżŁřĜ�ěǙżĥĹĜ�ŽűŴ�ȕĶėĭŤē�ěĔĝřĖ�ųėļĉ�ęĴżŕŀ�Ě ǁżũŜĳ
�ȖĆēŵĸ� ǁİĨ�ŹťŐ�ĚżŨĔŭŤē�ţŴİŤēŴ�Ě ǁżŭŕŤē�ţŴİŤē�ŽŘ�Ě ǁżũŜĴŤē�ĳĔĠǚē�ůĲű�ŒũĥĝĜ��©ĚũĭŅŤē�ěĔŬĔżėŤēª�ůŵŐİŬ
�©ŽũŜĴŤē�İŝŭŤēª�ĴĽĝŭŻ�ĔũŠ�ȕŪŤĔőŤē�ĆĔĩŬĉ�ŪōőŨ�ŽŘ�ŧēİĭĝĸǘē�ĚőĐĔļ�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�Ğĩėŀĉ�İŝŘ

� ƻēĴŝŘ� ǁİļǜē�ţŴİŤē�ŮŨ�İŻİőŤē�ŽŘ�ĚŐĴĹĖ

�ȕŦũőŬŴ�ľżőŬ�ŮŻĉ��źįĴřŤē�ĔŭŠŵťĸŴ�ĔŭĜĔżĩŤ�ĚťŨĔļŴ�ĚŜŵėĹŨ�ĴżŔ�ę ǁĴũĝĹŨ�ĚŻċĳ�ŽũŜĴŤē�ěĔĝřŤē�ēĲű�ĪżĝŻ
��ŪŲőŨ�ŦŐĔřĝŬ�ŮŻĲŤē�ķĔŭŤē�Ūű�ŮŨŴ�ȕĕĴĽŬŴ�ŦŠĊŬ�ēıĔŨ�ȕśŵĹĝŤē�ěēįĔŐ�ȕĴřĹŤē�ģıĔũŬ�ȕĔŭňĔĽŬ�ŶŵĝĹŨ
�ĚżŬĔšĹŤē �ěĔŬĔżėŤēŴ � �Ě ǁżĩŁŤē �ěǙĥĹŤē �ŒŨ �ĚżŤŴǜē �ěĔŨŵťőũŤē �ŮŨ �ěĔŬĔżėŤē �ůĲű �ŊĖĳ �ţǙĬ �ŮŨ �ȕŮŨČŬ
�ĚťŻŵň�ŗŴĴōŤĔĖ�ČėŭĝťŤŴ�ȕĚżŬĔšĹŤē�Ě ǁżĩŁŤē�ģıĔũŭŤē�ŗĔĽĝŠǘ�ęĴšĝėŨ�ęİŻİĤ� ƻĔŀĴŘ�ȕĚ ǁżŭżĥŤē�ěĔŨŵťőũŤēŴ
�ŞżŝĩĝťŤ � ƻǙĖĔŜ�ŃēĴŨǜē�ŮŨ�ĚŻĔŜŵŤē �ŮżĹĩĜ�Īėŀĉ�ȕŧŵżŤē ��Ě ǁŻİżťŝĝŤē �ĴżŔ�ěǙĬİĝŤē �ŇĔŝŬ�İŻİĩĝŤŴ�İŨǜē
�Ǩ�ĚŅřĭŭŨ�ĚřťšĖŴ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŹŤč�İŻēĶĝũŤē�ţŵŀŵŤē�ŮŐ� ƻǙŅŘ�ŦŅŘĉ�łżĭĽĜ�ěēŴįĉ�ĴŘŵĜ�ŦŅřĖ

�ŗēĴňǜē �ĞĩŘĔŠ �İŜŴ �� ǁŽũŤĔőŤē �įĔŁĝŜǘē �ěĔŐĔŉŜ�ŒżũĤ�ŽŘ�ŧŵżŤē �ĚũĭŅŤē �ěĔŬĔżėŤē �ŦżťĩĜ �ŧİĭĝĹ ƿŻ
�ų ǁĤŵĜ�ěĔŨŵťőŨ�ŹŤč�ěĔŬĔżėŤē�ŮŨ�ŦĐĔŲŤē�ŪšŤē�ēĲű�ŦŻŵĩĝŤ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŏĔŉŜ�ŽŘ�Ě ǁŻİżťŝĝŤē�ĚżŭőũŤē
�ęİĩĝũŤē�ěĔŻǘŵŤē�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŏĔŉŜ�ŧİĭĝĸē�ēıč�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ��ĴėŠĉ�Ě ǁżťŐĔřĖ�ĚŻĔŐĴŤē�ěēĳēĴŜ
�ĴżŘŵĜ�ŏĔŉŝŤē�ēĲű�ŒżŉĝĹŻ�ūĉ�ĳ ǁİŝŻ�ȕęįŵĥŤēŴ�ęĆĔřšŤē�ĔŻĔŅŜ�ęĳēįǞ�ţĔőŘŴ�śǙĬ�ŦšĽĖ�ĚũĭŅŤē�ěĔŬĔżėŤē
��ǩ�ȒǮ�ŵĩŭĖ�ęİĩĝũŤē�ěĔŻǘŵŤē�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚŻĳĔŁŨ�ņřĬŴ�ȕ ƻĔŻŵŭĸ�ŽŠĴżŨĉ�ĳǘŴį�ĳĔżťŨ�ǨǦǦ�ŮŨ�ĴġŠĉ

��ŞĩťũŤē�ŽŘ�ŚżŤĔšĝŤĔĖ�ĚťŁŤē�ěēı�ĚŤĔĩŤē�ěĔĸēĳį�ŒĤēĳ�
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ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĳŴį��ŦżťĩĜ
�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�

�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ĶŻĶőĜ�ŽŘ�ĔŲŨēİĭĝĸē�įĴĥŨ�ŹťŐ�ĚũĭŅŤē�ěĔŬĔżėťŤ�ĚŭšũũŤē�ěĔŨēİĭĝĸǘē�ĴŁĝŝĜ�ǘ
�ŮŨ�įİŐ�ĘėĹĖ�źĴōŭŤē �ĘŬĔĥŤē �İŭŐ�ŚŝĜ�ţēĶĜ �ǘ�ĚőĸēŵŤē �ěĔŨēİĭĝĸǘē�ůĲű�ŮšŤ��ęĆĔřŠ�ĴġŠĉ �ĪėŁĝŤ
�ěĔĸĳĔũũŤē �ŦŅŘĉ �ŮŐ�ęĵĳĔĖ �ĚťġŨĉ �şĔŭű�ȕţĔĨ� ǁŦŠ�ŹťŐ��ěĔŬĔżėŤē �Ě ǁżšťŨŴ�ĚżŀŵŁĬ�ĔŻĔŅŜ�ŦġŨ�ŞĐēŵőŤē
�ŶİĝŭŨ �ŮŨ �ŗİŲŤē �ūĎŘ �ȕ ǍŪ ƾĠ �ŮŨŴ ��ĚżŠŵťĹŤēŴ � �Ě ǁżĩŁŤē �ěĔŬĔżėťŤ � ƻēİżĤ �ĚťŕĝĹũŤē �ĴżŔ �ěĔżŬĔšŨǞē �ĴŲōĜ
�ȕęįŵĤŵũŤē�ěĔĸĳĔũũŤē�ŦŅŘĉ�łĭťŻŴ�ȕĚũĭŅŤē�ěĔŬĔżėŤē�ĳŴį�ľŜĔŭŻ� ǁŽťũŐ��ĳĔňč�ĴżŘŵĜ�ŵű�ĚũĭŅŤē�ěĔŬĔżėŤē
�ŇĔŝŬ�ŽŘ�ŞĐēŵőŤē�ĵŴĔĥĝŤ�ěĔĸĔżĹŤē�ŶŵĝĹŨ�ŹťŐ�ěĔżŀŵĜ�ŒŅŻŴ�ȕĚżŝėĝũŤē�ŞĐēŵőŤē�ŹťŐ�ĆŵŅŤē�Ŋ ǁťĹŻŴ

�ĘŉŤēŴ�Ě ǁĩŁŤē�ŒŨ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŒňĔŝĜ

��ĚŨ ǁİŝĝũŤē �ţŴİŤē �ŽŘ�ęİŝőũŤē �ěĔżřĽĝĹũŤē �ŪōŬ�ĴżŔ�ěǘĔĥŨ�ŹŤč �ĴŻĴŝĝŤē �ēĲű�ŽŘ�ĔŭŨĔũĝűē �ų ǁĤŵŭĸ
�Žű�ŢŤĲŤ�ĔŭĝőŘį�ŽĝŤē�ĕĔėĸǜēŴ

�ĴŉĬ�şĔŭű��ĔŲė ǁŭĥĜ�ĘĥŻ�ĳĔŉĬĉ�ĵĴėĜ�ȕ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ŽŘ�ŦĐĔű�ŮżĹĩĝĖ�ĚũĭŅŤē�ěĔŬĔżėŤē�Ĵ ǁĽėĜ�ĔũŭżĖŴ
�ĘėĹŻ�İŜ�ĔũŨ�ȕĔűĴżĹřĜ�ęĆĔĸč�ţĔũĝĨē�ĚũĭŅŤē�ěĔŬĔżėťŤ�ĚżŝĐǙőŤēŴ�ĚŘŵŤĊũŤē�ĴżŔ�ĚőżėŉŤē�İŻĶĜ�ıč��ŽũťŐ
��ĚũĭŅŤē�ěĔŬĔżėŤē�ŒŨ�ŦŨĔšĝĜ�Ě ǁżĩŀ�ŪōŬ�ĴŻŵŉĝŤ�ęİŻİĤ�ěēĆēĴĤč�ĴšĝėŬ�ūĉ�ĘĥŻ�ĚĥżĝŭŤĔĖŴ��ĚũżĹĤ� ƻēĳēĴńĉ
�Ŵĉ�ěĔŠĴĽŤē�źİŻĉ�ŽŘ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ŮŨ�ĴżġšŤē�ŒńŴ�ĴŉĬ�ŮŨ�ĊĽŭŻ��ŧēİĭĝĸǘē�ęĆĔĸč�ĴŉĬ�şĔŭűŴ
�ŽŘ�İŐĔĹĜ�İŜ�ĦŲŬ�±�ĔżĤŵŤŵŭšĝŤēŴ�ŮżŬēŵŝŤē�ŽŘ�ęİŻİĤ�ĦŲŬ�ĴŻŵŉĜ�ĚżřżŠ�ľŜĔŭŭĸ�ŢŤĲŤ��ěĔŨŵšĩŤē
�ĚňĴřũŤē�Ě ǁżŨŵšĩŤē�ĚėŜēĴũŤē�ĚťšĽŨ� ƻĔŅŻĉ�ŚřĭĜ�ūĉ�ŮšũŻŴ�ȕţǙŕĝĸǘē�ŮŨ�ĚŻįĴřŤē�ĚżŀŵŁĭŤē�ĚŻĔũĨ

�ŚĜēŵŲŤē�ŽŘ�ěĔĸĔ ǁĹĩŤē��źĴĽėŤē�şŵťĹŤē�ŮŐ�ěĔŬĔżėŤē�ŮŨ�ĚťĐĔű�ęĔŭŝĖ� ƻĔżŨŵŻ�ęĶŲĤǜē�ŮŨ�ŦĐĔű�įİŐ�ĔŬįŴĶŻ
�ěēįēİŐ �ȕĆǘŵŤē �ěĔŜĔŉĖ �ȕĚ ǁżũŜĴŤē �ŎŘĔĩũŤē �ȕ©ĚżŠĲŤē �ěĔŜĔŉėŤēª �ěĔĐĳĔŜ �ȕĚėŜēĴũŤē �ěēĴżŨĔŠ �ȕĚ ǁŻŵťĭŤē
�źĴĽėŤē�ŇĔĽŭŤē�ķĔżŜ�ŮŨ�śĔŉŭŤē�ĚőĸēŴ�ĚżŬŴĴĝšŤǞē�ęĳĔĥĝŤēŴ�ęĶŲĤǜē�ůĲű� ǁŦŠ�Ů ǁšũĜ±�ĚżŠĲŤē�ĆĔĖĴŲšŤē
�ŹťŐ�ŽŐĔũĝĤǘē�ŦŀēŵĝŤē �ěĔšėļ�ŮŨ�ęİŤŵĝũŤē �ěĔŬĔżėŤē �şĔŭű�ȕŢŤı�ŹŤč �ĚŘĔńč��ŽŐĔũĝĤǘēŴ� ǁŽĐĔŻĶżřŤē
�ĔŭĜĔżĨ�ŪŲŘ�ŹťŐ�ĔŭĜĳİŜ�ěĔŬĔżėŤē �ůĲű�ŦġũĜ��ŽũŜĴŤē �ŵŻİżřŤēŴ�Ě ǁżũŜĴŤē �ĳŵŁŤē �ȕĞŬĴĝŬǞē �ŞĐĔĠŴ�ȕĞŬĴĝŬǞē
�ěĔĸİőĖ�ĆĔũťőŤē�Ě ǁżũŜĴŤē�ĳĔĠǚē�ŮŨ�ěēĳĔżťũŤē�ůĲű� ǁŦŠ�įŴĶĜŴ��Ě ǁżĹřŭŤēŴ�ĚżŘĔŝġŤē�ĘŬēŵĥŤē�ŮŨ�ĚżŐĔũĥŤē
�ĚŝŻĴŉŤē �ůĲű�©ŵżřŻĳ �ŽĤŵŤŵŭšĜª �ĔżĤŵŤŵŭšĝŤē �ĚťĥŨ �ĞőńŴ��ŦżŀĔřĝŤē �śįĊĖ �ŒũĝĥũŤē �łĩřĝŤ �ęİŻİĤ
�ěĔżŭŝĜ �ĴĽŐª�ĚũĐĔŜ �ŹťŐ �©ŒĐĔŜŵŤē �ģēĴĭĝĸēª � ƻĔŬĔżĨĉ �ęĔũĹũŤēŴ �źĴĽėŤē �şŵťĹŤē �ĚėŜēĴŨ �ŽŘ�ęİŻİĥŤē
�ĚŻĴĽėŤē�ęĔżĩŤē�ĚżŨĔŭŻį�ŪŲŘŴ�ȕŞżĠŵĜŴ�ȕķĔżŜ�ŽŘ�ĔŬİŐĔĹĜ�ŽűŴ�ȕ©ŪŤĔőŤē�ųĤŴ�Ĵ ǁżŕĜ�ūĉ�ĔŲŭšũŻ�ęİŐĔŀ

�Ǫ�ŦŅŘĉ�ŦšĽĖ

�ĚżũŠ�ŦŜĉ�ŹťŐ� ƻĔ ǁżŤĔĨ�źŵĝĩĜ�ŽĝŤē�ěĔđżėŤē�ŽŘ�ĴėŠǜē�Žű�ĴżżŕĝŤē�ğēİĨč�ŹťŐ�ĚũĭŅŤē�ěĔŬĔżėŤē�ęĳİŜ
�ěĔŬĔżėŤē�ŮŨ

�ĚŨ ǁİŝĝũŤē�ěĔżřĽĝĹũŤē�ŪōŬ�ŹŤč�ţŵŀŵŤē�ĴĽėŤē�ŮŨ�ŹũōőŤē�Ě ǁżėŤĔŕťŤ�ŮšũŻ�ǘ

�ĚũšĩĝĹŨ�ĚŻįĔŨ�ĪŤĔŁũĖ�ěĔżřĽĝĹũŤē�Ůũń�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ěĔŻ ǁİĩĜ�ŮŨ�İŻİőŤē�ŞťőĝŻ
�ĴŻĴŝĝŤē�ēĲű�śĔŉŬ�ģĳĔĬ�ęį ǁİĩŨŴ�ĚťŁřŨ�ĚĽŜĔŭŨ�ĘťŉĝĜ�ŽŲŘ� ǍŪ ƾĠ�ŮŨŴ�ȕĚĠŴĳŵŨ�ĚżŬŵŬĔŜ�ŞĐēŵŐŴ
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�ŽŘ�ēĶŬŵťřŬǜē�ěĔŲĤŵĜ�ŵű�Ě ǁĩŁŤē�ŃēĴŔǜ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ŮŐ�ĚġŻİĩŤēŴ�ĚőĐĔĽŤē�ĚťġŨǜē�ŮŨ
�ŮŐ�ĢĩėŤē �ěĔ ǁżťũŐ �įİŐ�ĆĔŁĨč �ĴėŐ �ēĶŬŵťřŬǜē �ŽĽřĝĖ �ĳİŁũŤē �ēĲű�ĊėŭĝŻ ��*RRJOH�)OX�7UHQGV�ŦŔŵŔ
�ĚŝŉŭŨ �Ŵĉ �ĚŻǘŴ � ǁŦŠ �ŽŘ�źĴĥĜ �ŽĝŤē �©ÀXª�Ŵĉ �©ēĶŬŵťřŬĉª �ĚũťŠ �ŧēİĭĝĸē �ĴėŐ �ĞŬĴĝŬǞē �ŽŘ�ēĶŬŵťřŬǜĔĖ
�ŮŐ�ĞŬĴĝŬǞē�ŹťŐ�ĢĩėŤē�ěĔ ǁżťũŐ�ŽŘ�ęĴżėŠ�ęįĔŻĵ�ĔŲżŘ�ŦĥĹĜ�ŽĝŤē�ŞňĔŭũŤē�ūč��ęİĩĝũŤē�ěĔŻǘŵŤē�ŽŘ
�ģēĴĭĝĸē�ěĔżŭŝĜ�ųėĽĜŴ��ēĶŬŵťřŬǜē�ěǘĔĨ�įİŐ�ęįĔŻĵ�ŮŨ�ŽŬĔőĜ�ĪĤĳǜē�ŹťŐ�ĔŲŬĉ�ŽŭőŻ�©ēĶŬŵťřŬĉª�ĚũťŠ
�ěǙĥĸŴ�ŦũőťŤ�ĕĔűĲŤē�ŧĔĨįĵēŴ�ȕěĔżŤİżŁŤē�ŮŨ�ĆēĴĽŤē�ģıĔũŬ�ŹťŐ�İũĝőĜ�ĔŲŭšŤŴ�ŵŻĳĔŭżĹŤē�ēĲű�ŒĐĔŜŵŤē
�ŃēĴŨǜē�ŮŨ�ĚŻĔŜŵŤē�ĶŠēĴŨ�ŽŘ�ĚťŻŵň�ęĴĝřŤ�ěĔżŭŝĝŤē�ůĲű�ĞŨİĭĝĸē�İŜŴ��ŦũőŤēŴ�ķĳēİũŤē�ŽŘ�ĳŵŅĩŤē
�ŒŜŵĜ�ŦĤĉ�ŮŨ�ēĶŬŵťřŬǝŤ�ęİŻİĥŤē �ěĔŲĤŵĝŤē �ŗĔĽĝŠĔĖ �ĪũĹĜ�ŽűŴ��ęİĩĝũŤē �ěĔŻǘŵŤē �ŽŘ�ĔŲĝĩŘĔšŨŴ
�ūĔšĹŤēŴ�ŹńĴũŤē�įēİŐĉ�ŒŜŵĜ�ŹťŐ�ěĔŠĴĽŤēŴ�ūİũŤēŴ�ěĔżřĽĝĹũŤē�ęİŐĔĹŨŴ�ȕĚĖŵťŉũŤē�ĆēŴİŤē�ĚżũŠ

�ŃĴũŤĔĖ�ēŵĖĔŁŻ�ūĉ�ŦũĝĩŻ�ŮŻĲŤē�ŮżřŌŵũŤēŴ

�ȕŽũŜĴŤē�ŒŘİŤēŴ�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŦġŨ�ȕ ǁĴũĝĹũŤē�şŵťĹŤē�ĳĔőĽĝĸē�ěĔżĤŵŤŵŭšĝŤ�ęİŻİĥŤē�ŏēŵŬǜē�ĪėŁĜ
�ŽŘ�şŵťĹťŤ�ĴšėũŤē�ĳĔőĽĝĸǘē�ŪōŬ�ŧēİĭĝĸē� ǁİőŻŴ��ĚŻĴĽėŤē�ěĔőũĥĝŤē�ŦŨĔŠ�ŹťŐ�ŞżėŉĝťŤ�ĚťĖĔŜ�ŧŵżŤē
�ŮŨ�ŏŵŭŠ��Ě ǁżĩŁŤē�ŪōŭŤē�ŽŘ�ţŴǜē�ĔŲŝżėŉĜ�įĔĥŻǞ�ĚŻēİėŤē�ĚŉŝŬ�ĔŲĝĩŘĔšŨŴ�ŃēĴŨǜē�ŮŨ�ĚŻĔŜŵŤē�ĶŠēĴŨ
�ŽŘª�ĆēŴİŤē �ŏŵńŵŨ�ŦőĥŻŴ �ŃĴũťŤ � ƻēİĤ �ęĴšėũŤē �ěĔŨǙőŤē �ŚĽšŻ �źĲŤē �©ŒĸŵũŤē �ŽėŁőŤē �ŧĔōŭŤēª
�Ů ǁĹĩĜ�ūĉ�ęĶŠĴũŤē�ęĴšėũŤē�ěǙĬİĝŤē�ůĲű�ŦġũŤ�ŒėŉŤĔĖ�ŮšũŻ�ǫ� ƻĔŭšũŨ� ƻĔ ǁżŝżŝĨ� ƻēĴŨĉ�© ƻĔŨĔũĜ�ĘĸĔŭũŤē�ĞŜŵŤē

��ŞĩťũŤē�ŽŘ�ĕĔĥŭėŤē�ĚŤĔĨ�Ěĸēĳį�ŒĤēĳ���ŚżŤĔšĝŤē�ĴżŘŵĜ�ŹŤč�ĚŘĔńč�ŋŵĩťŨ�ŦšĽĖ�Ě ǁĩŁŤē�ěĔĤĴĭŨ

�ěĔŬĔżėŤē�İŐēŵŜŴ�ĞŬĴĝŬǞē�ŹťŐ�Ě ǁĩŁŤē�ěĔŻİĝŭũŠ�Ě ǁżĤŵŤŵŭšĝŤē�ěēĳ ǁŵŉĝŤē�ĴŘŵĜ�ȕĚ ǁż ǁėŉŤē�ĚŻĔŐĴŤē�ţĔĥŨ�ŽŘŴ
�ȕŽŬĔšĹŤē �ŶŵĝĹũŤē �ŹťŐ �ĚŻİőũŤē �ŃēĴŨǜēŴ �ĚŭŨĶũŤē �ŃēĴŨǜē �ŪŲŘ ��ĔŲũűĉ �ęİŻİĤ � ƻĔŀĴŘ �ǬĚ ǁżũŜĴŤē
�ȕĴŉĭŤē�ŦŨēŵŐŴ�ŃēĴŨǜē�ĚėŜēĴŨ�ŮżĹĩĜŴ�ȕģǙőŤē�ĚėŜēĴŨŴ�ŹńĴũŤē�ĚėŜēĴŨŴ�łżĭĽĝťŤ�ęİŻİĤ�ěĔżĥŲŭŨŴ

�ŃēĴŨǜē�ĚĩŘĔšŨŴ��Ě ǁżĩŁŤē�ěēĆĔŁŝĝĸǘē�ŮżĹĩĜŴ
�ěĔŨŵťőŨŴ��(05V��ĚżŬŴĴĝšŤǞē�Ě ǁż ǁėŉŤē�ěǙĥĹŤē�ĘŬĔĤ�ŹŤč�ȕĴĽėŤē�ĳĔšŘĉŴ�şŵťĸ�ŮŐ�ěĔŬĔżėŤē�ůĲŲŤ�ŮšũŻ
�ŒżĥĽĝŤ�ęİŻİĤ�ŞĐēĴňŴ� ƻĔŀĴŘ�ĪżĝĜ�ūĉ� ƻĔŅŻĉ�ĔŲŭšũŻŴ��ĴĽėŤē�Ě ǁĩŀ�ŮŐ� ƻǘĔũĝŠē�ĴġŠĉ�ęĳŵŀ�ĔŭżŉőĜ�ūĉ�ȕŧŵŭżĥŤē

�Ě ǁż ǁėŉŤē�ěǙĬİĝťŤ�ęİŻİĤ�ěēĳİŜŴ�ȕŽĩŁŤē�şŵťĹŤē

� ƻĔ ǁżŤĔĨ�ĚĸĳĔũũŤē�ĚżũťőŤē�ĚŝŻĴŉŤē�ĪėŁĜ�ȖĚżėŻĴĥĝŤē�ěĔżŭŝĝŤē�ŮŨ�ęİŻİĤ� ƻĔŐēŵŬĉ�ŗēİűǜē�ůĲű�ŞżŝĩĜ�ģĔĝĩŻ
�ŮĩŭŘ��ĚũĭŅŤē�ěĔŬĔżėŤē�ĴŁŐ�ŽŘ�ĳĔżŲŬǘĔĖ�ęįİŲŨ�ŽűŴ�İŻēĶĝŨ�ŦšĽĖ�ęĆĔřšŤē�ĚũŻİŐ�Ě ǁżĩŁŤē�ŧŵťőŤē�ŽŘ
�ĚőżėŉŤē�ĘėĹĖ�ŮšŤŴ��ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőŨ�Ě ǁżĩŀ�ŪōŬ�ĆĔŭĖ�ŦĤĉ�ŮŨ�ŞżŜį�ĘŻĴĥĜ�ŹŤč�ĚĤĔĩĖ
�ūĉ�ĘőŁŤē�ŮũŘ�ȕěĔŬĔżėťŤ�ęİŻİĥŤē�ĳįĔŁũŤē�ůĲű�ŧēİĭĝĸĔĖ�ĚżŭėũŤē�ěĔĤĔĝŭĝĸǙŤ�ĚŘŵŤĊũŤē�ĴżŔ�ęİŻİĥŤē

�ģǙőŤē�ĚėŜēĴŨ�ĕĳĔĥĝŤ�źİżťŝĜ�ŦũŐ�ĳĔňč�Ůũń�ĘŻĴĥĝŤē�ēĲű�ĴŁĩŬ

�ĔŨ��ěĔŬĔżėŤē�ĔűįŵŝĜ�Ě ǁżĩŀ�ŪōŬ�ĆĔŭĖ�ţŵĨ�ĔŬĳĔšŘĉ�İżŠĊĜŴ�ĳĔėĝĬǘ�Ě ǁżĨ�ěēĴėĝĭŨ�ĆĔŭĖ�ŹŤč�ģĔĝĩŬ�ȕŢŤı�ŹťŐ�ĆĔŭĖ
�ŦżťĩĜŴ�ŦżĥĹĜŴ�ȕĚťŨĔŠ�ĚżŬĔšĸ�ĚŐŵũĥŨ�ţŵĨ�ĴŻŵŁĜ�ĚŘĴŔ�ŒńŴ�ŒżŉĝĹĜ�ŢŬĉ�ŦżĭĜ�ȗŽĩŤē�ĴėĝĭũŤē�ŵű
�ůĲű�įēĴŘǜ�Ě ǁż ǁėŉŤē �ěĔĸĔżŝŤē �ŒżũĤŴ �ȕĚ ǁżŭżĥŤē �ĚżřťĭŤēŴ �ȕźįĴřŤē �şŵťĹŤē �įĔőĖĉŴ �ĘŬēŵĤ �ŒżũĤ �ŃĴŐŴ
�ĚżĩŤē�ěēĴėĝĭũŤē��ĚżŨŵżŤē�ŪŲĜĔżĩŤ�ŒũĝĥũŤē�įēĴŘĉ�ĚĸĳĔũŨ�ĆĔŭĠĉ�ěēŵŭĸ�ęİőŤ�ŢŤı�ŦőŘ�ŦżĭĜŴ��ĚŐŵũĥũŤē
�ŮŐ�ĚŭšũŨ�ęĳŵŀ�ŦũŠĉ�ŽŉőĜŴ�ȕ ǁŽŝżŝĩŤē�ŮŨĶŤē�ŽŘ�ŽĹżňĔŭŕŨ�ŮżŬĳ�ĴŻŵŁĝŤ�ĚđŘĔšŨ�ĚũĭŅŤē�ěĔŬĔżėťŤ

��ŞĩťũŤē�ŽŘ�&$7&+�ĚŤĔĨ�Ěĸēĳį�ŒĤēĳ���ųťŨĔšĖ� ǁŽ ǁĩŁŤē�ŽđżėŤē�ŧĔōŭŤē
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

OLYHV��/LYLQJ�ODEV�DUH�WKH�%LJ�'DWD�HTXLYDOHQW�RI�UHDO�WLPH�I05,�VFDQQLQJ��JLYLQJ�WKH�
PRVW�FRPSOHWH�SLFWXUH�SRVVLEOH�RI�WKH�HQWLUH�KHDOWK�HFRV\VWHP��VHH�WKH�&$7&+�FDVH�
VWXG\�LQ�WKH�$SSHQGL[��

�������6HQVH�1HWZRUNV��,QF�
�ŪŲŭĐĔĖĶŤ�ĚŭŨĶũŤē�ŃēĴŨǜē�ĴŉĬ�ĘĹĨ� ƻĔżŬŵŤ�ęĶ ǁŨĴŨ�ųżŘĴĝŤē�ŮŠĔŨĉŴ�ȕūĵĔĭũŤēŴ�ȕŪŐĔŉũŤē

�ŽŘ�Ŧ ǁŝŭĝťŤ�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ěĔŬĔżĖ�ŦżťĩĜ�ŮŨ�ŵšĹżĹŬēĴŘ�ūĔĹŤ�ĚŉŻĴĭŤē�ůĲű�ŹťŐ�ţŵŁĩŤē�ŪĜ
�Ůż ǁż ǁťĩũŤē�ūĔšĹŤē�ŒŨ�ěǙĖĔŝŨŴ�ĚŭŻİũŤē�ĆĔĩŬĉ

ǭ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ĴėŐ�ŦŐĔřĝĜ�ŽĝŤē�ĕĔėĸǜē�ŮŨ�ęİŝőŨ�Ěšėļ�ŮŨ�ĴĽėŤē�İŭŐ�ĚŭŨĶũŤē�ŃēĴŨǜē�ŮŨ�ĚŝĨĔĹŤē�ĚżėťŔǜē�ĊĽŭĜ
�ůĲű�ŗĔĽĝŠē �ŵű�ĚżĐĔĖŵŤē �ğĔĩĖǜē �ŽŘ�źİĩĝŤēŴ �Ě ǁũŲũŤē ��ŃĴũŤē �ĳŵŲŌ�ŦėŜ�įŵŝŐ�ĴėŐ� ƻĔėŤĔŔŴ�ŮżŭĹŤē
�ěĔŬĔżėŤē�İżŝőĜ�ŮżĖ�ŞżŘŵĝŤē�ŽŘ�ğĔĩĖǜē�ůĲű�Śőń�ĚŉŝŬ�ŮũšĜ��ĔŲŭŨ�ĚŻĔŜŵťŤ�ŞėĹŨ�ŇĴĽŠ�ĕĔėĸǜē
�ŽĝŤē�ęİŻİĥŤē�ěĔżĤŵŤŵŭšĝŤē�ĪżĝĜ�ȕįİŁŤē�ēĲű�ŽŘ��ĕĔėĸǜē�ţŵĨ�ěĔŨŵťőũŤē�ŮŨ�ŪĐǙŨ�ŦšĽĖ�Ş ǁŝĩĝŤēŴ
�ȕŒŜēŵŤē�ŽŘ�� ƻĔżťŠ�ęİŻİĤ� ƻĔŀĴŘ�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē�ěĔŬĔżĖ �ŮŨ�ęĴżėŠ�ĚżũŠ�ŊĖĳŴ�ŦżťĩĜŴ�ŒũĤ�ŽŘ�İŐĔĹĜ
�ŹŤč�ţŵŀŵŤē�ĔŲŭšũŻ�ǘ�ĚżŬĔšĸ�ěĔŐĔŉŜ�ŽŘ�ěĔżĤŵŤŵŭšĝŤē�ůĲű�ĴėŐ�ĚżťŐĔřĝŤē�ĚŻĔŜŵŤē�ŧēİĭĝĸē�ŮšũŻ

�ŶĴĬĉ�śĴŉĖ�Ě ǁż ǁėŉŤē�ĚŻĔŐĴŤē
ĚżŤŵň�ěĔĸēĳį�ŹŤč�ĚŻĳĔĹŤē�ĴżŔ�ĚŭŨĶũŤē�ŃēĴŨǜē�ŮŨ�ĚŻĔŜŵťŤ�Ě ǁżŤĔĩŤē�ěĔŨŵťőũŤē�ŮŨ�ĴżġšŤē�ĳİŁŨ�įŵőŻ
�ěĔĸēĳį�ěĴĠĉ�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ���ŮŨĶŤē�ŮŨ�ĚťŻŵň�ěēĴĝŘ�ŹťŐ�İĝũĜ��Ě ǁŻİżťŝĜ�ORQJLWXGLQDO�VWXGLHV
�ŽŘ�ĚżĐēĲŕŤē �ĴżŻĔőũŤĔŠ �Ě ǁżĩŁŤē �ĚŻĔŜŵŤē �ěĔĸĔżĸ�ŹťŐ �ĴżėŠ �ŦšĽĖ �ĔĖŴĳŴĉŴ �ĚżŤĔũĽŤē �ĔŠĴżŨĉ �ŽŘ�ĞŻĴĤĉ
�ȕěĔĸēĳİŤē�ůĲű�ĳĔėĝŐē�ŮšũŻ��ǭ�ĆēŵŲŤē�ęįŵĤ�ĴżŻĔőŨŴ�ȕŮżĬİĝŤē�ŪōŭĜ�ŽĝŤē�ŮżŬēŵŝŤēŴ�ȕŪŐĔŉũŤēŴ�ķĳēİũŤē
�ŪŲũżżŝĜŴ�ĿĔĭļǜē�ŗǘć�ŹťŐ�ęĶżũĝŨ�ĚŝŻĴŉĖ�ĔŲŤĔũĝļē�ĢżĨ�ŮŨ�ȕĚũĭŅŤē�ěĔŬĔżėťŤ� ƻĔŘǙĸĉ�ȕĔŨ�ĚŝŻĴŉĖ
�ĴėŐ�Ŵĉ�ȕİŻĴėŤĔĖ�Ŵĉ�ȕĞŬĴĝŬǞē�ĴėŐ�ěĔŬĔżėĝĸǘē�ůĲű�ūŵšĜ�ūĉ�ŮšũŻ��ěĔŬĔżėĝĸǘē�ŞŻĴň�ŮŐ� ƻĔėŤĔŔ�ȕźĳŴį�ŦšĽĖ
�ǨǪ�Ǭ�ŦŠ� ƻĔżĤıŵũŬ�ŪżżŝĝŤē �ĳēĴšĜ�ūŵšŻ�ȕ ƻēĶżŠĴĜ�ěĔĸēĳİŤē�ůĲű�ĴġŠĉ�ŽŘ��ĚżřĜĔŲŤē�Ŵĉ�Ě ǁżŁĭĽŤē�ěǙĖĔŝũŤē
��ůŵťőŘ�ŪŲŬĉ� ǁĿĔĭļǜē��İŝĝŐē�Ŵĉ��ţĔŜ�ĔũĖ�ęįŴİĩŨ�ĚżġĩėŤē�ěēŴįǜē�ůĲű�ŮŨ�ĚĥĜĔŭŤē�ěĔŬĔżėŤē�ūč�� ƻēĴŲļ
�Ŷċĳ �ŹŤč �įŵŝŻ �ēĲűŴ�ȕ ƻĔżťőŘ�ĿĔĭļǜē �ĔŲĖ �ŧĔŜ �ĔŨ �ĺżŝŬ �ŮĩŭŘ�ȕŒĐĔŜŵŤē �ģēĴĭĝĸē �ĳĔšĝĖē �ŧēİĭĝĸĔĖ �ĔŨĉ

Ǯ�Ě ǁũŲŨ�ęİŻİĤ

�ĴĽŬ �ŽŘ�ěĔėŝőŤē �ĘėĹĖ�ȕŪŲėĸĔŭĜ �ĚŝŻĴŉĖ �ğĔĩĖǜē �ůĲű�ħĔĹŭĝĸē �źİĩĜ �ĚŐĴĹĖ�ĚżŨĔŭŤē �ţŴİŤē �ųĤēŵĜ
�ŮŨ�ĞŬĴĝŬǟŤ �ģŵŤŵŤē �ĚŻįŴİĩŨŴ��Ěżńĳǜē �ĚżřĜĔŲŤē �ŇŵŉĭŤē �ĚŨİĬŴ�İŻĴėŤē �ĚŻįŴİĩŨ�ŦġŨ� �ěĔŬĔżėĝĸǘē
�ƸĖ�ŧĔżŝťŤ�ĚŀĴŘ�ūēİťėŤē�ůĲű�ŽŘ�ĆĔũťőŤē�ŒĐĔŜŵŤē�ģēĴĭĝĸē�ěĔżŭŝĜŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĪŭũĜ��ūĔšĹŤē�ŦėŜ
�ŽŘ��Ě ǁżĩŁŤē�ěĔŬĔżėŤē �ŮĹĩĜŴ�ȕŞĖĔĹŤē�ŮŨ�ĴėŠĉŴ�ŦŅŘĉ�ěĔŨŵťőŨ�ŒũĤŴ�ȕěĔėŝőŤē�ůĲű�śŵŘ�©ęĶřŜª

��ŞĩťũŤē�ŽŘ�3D&7�ĚŤĔĩŤē�Ěĸēĳį�ŒĤēĳ���ųĹřŬ�ĞŜŵŤē

�İĨĉ�ĴżĽŻ��ĚŭŨĶũŤē�ŃēĴŨǝŤ�ŶĴĬĉ�ěǘĔĥŨ�ŽŘ�ŧĔũĝűǙŤ�ęĴżġŨ�ěĔżŬĔšŨč� ƻĔŅŻĉ�ĚżŠŵťĹŤē�ěĔŬĔżėŤē�ŧİŝĜ
�ūĉ�ŹŭőũĖ�ȕ©ĚŻİőŨª�ěĔżŠŵťĸŴ�ěǘĔĨ�Žű�ĚŭŨĶũŤē�Ě ǁżĩŁŤē�ěĔżŠŵťĹŤēŴ�ěǘĔĩŤē�ņőĖ�ūĉ�ŹŤč�ğĔĩĖǜē
�ěĴŲŌĉ��ţĔġŨ��Ě ǁżŐĔũĝĤē�ěǙŀ�ŪŲőŨ�ųŉĖĴĜ�ŮŻĲŤē�ŮŻĴĬǚē�įēĴŘǜē�ŒŨ�ĚŉėĜĴŨ�įĴřŤē�ŶŵĝĹŨ�ŹťŐ�ĦĐĔĝŭŤē

ĚŭŨĶũŤē�ŃēĴŨǜē

�ȕŮűēĴŤē�ĞŜŵŤē�ŽŘ� ƽİőŨ�ŃĴŨ�ŇĔŝĝŤē�ĴŉĬ�ĔżĤŵŤŵŭšĝťŤ�ĺĝĸŵļĔĸĔŨ�İŲőŨ�ŧĴĨ�ĚŉŻĴĬ�ĴŲōĜ
�ęĴżŁŜ�Ě ǁżĩŀ�ěĔĨŵĹŨ�ŮŨŴ�Ě ǁŻŵťĭŤē�ŚĜēŵŲťŤ�Ŧ ǁŝŭĝŤē�ģıĔũŬ�ŦżťĩĜ�ŮŨ�ĔŲżťŐ�ţŵŁĩŤē� ǁŪĜ

�źŵťĭŤē�ŚĜĔŲŤē�ĴėŐ�ĞŻĴĤĉ�ŮŻĳĔĝĭŨ�ĿĔĭļǜ

Ǯ
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�ŹŤč �ĔŨŴ �ĕǙŝĝĸǘēŴ � ǁŽŠĴĩŤē �ŇĔĽŭťŤ �ę ǁĴũĝĹũŤē �ĚėŜēĴũŤē �ŮŨ �Ěť ǁŁĩũŤē �ĚũĭŅŤē �ěĔŬĔżėŤē �ūŵšĜ �İŜ
�ģǙŐ�ĚŉĬ�ŒńŵĜ�ĔŨİŭŐ��įēĴŘǝŤ�ěĔĤǙőŤē�ĚŻŴįǜē�ŮŨ�ĘĸĔŭŻ�ĔŨ�ĳĔżĝĬē �ŽŘ�ĴżėŠ� ǁİĨ�ŹŤč �ĚŤĔ ǁőŘ�ȕŢŤı

�ŽŘ�ĚŻİőũŤē�ŃēĴŨǜē�Ž ǁĽřĜ�ţĔũĝĨē� ƻĔŅŻĉ�İŻĶŻ�ȕŒĐĔŅėŤēŴ�ķĔŭŤē �ĚŠĴĨ�ĴėŐ� ƻĔŉĖēĴĜ �ŪŤĔőŤē �įēįĶŻ�ŮżĨ�ŽŘ
�ŃēĴŨĉŴ�6$56�ķĳĔĹŤē�ŃĴŨ�ŮŨ�ĚżŤĔĝĝŨ�ěĔŝ ǁŘİĜ�ĞťŁĨ�ȕęĴżĬǜē�ěēŵŭĹŤē�ŽŘ��ŪŤĔőŤē�ĆĔĩŬĉ�ŚťĝĭŨ
�ĚĤĔĩŤē �ħŵńŵĖ�ěĵĴĖŴ�� ƻĔżŐĔũĝĤē �ĚŉĖēĴĝŨ�ĔŲ ǁŭšŤŴ�ęİŐĔėĝŨ�ĚťŁřŭŨ�ěĔőũĝĥŨ�ŽŘ�ŶĴĬĉ �ĚŻİőŨ�ęĴżŉĬ
�ȕĚŨ ǁİŝĝũŤē�ūēİťėŤē�ŽŘ��ĚĩŘĔšũŤēŴ�ĚŻĔŜŵťŤ�ĚŤĔ ǁőŘ�ěĔżĥżĜēĴĝĸēŴ�ŃēĴŨǜē�ţĔŝĝŬē�ţŵĨ�ĚżĸĔĸĉ�ğŵĩĖ�ŹŤč
�ȕķĳĔĹŤē�ȕŦĹŤē��ŦġŨ��ĚŻİőũŤē�ęĴżŉĭŤē�ŃēĴŨǜē�ěǘĔĨ�ŮŐ�ŽĤıŵũŬ�ŦšĽĖ�Ě ǁĩŁŤē�ŵřŌŵŨ�ŽŁŝĝĹŻ
�ěēĆĔŁŝĝĸǘē�ůĲűŴ��ŒĸŴĉ�ŦšĽĖ�ŃĴũŤē�ţĔŝĝŬē�ŒŭũŤŴ�ȕŶŴİőŤē�ĳİŁŨŴ�ŶĴĬǜē�ěǘĔĩŤē�İŻİĩĝŤ��ĔŻĳǙũŤē
�ȕŢŤı�ŹťŐ� ƻęŴǙŐ��ęįēŵű�ǙĖ�ŃĴũŤē �ţĔŝĝŬē � ǁĴũĝĹŻ�ȕĔŲĖ�ŧĔżŝŤē �ĆĔŭĠĉ �ŹĝĨŴ�ȕ ƻĔĝŜŴ�śĴŕĝĹĜŴ�Ěėőŀ�ęįĔŐ
�ĞĹżŤ�ěēĴĝŘ�ĲŭŨ�ŹĝĨ�ĔűŴĳēĵ�ŽĝŤē�ŮŠĔŨǜē�ŒżũĤ� ƻĔėŤĔŔ�ěēĆĔŁŝĝĸǘē�ůĲű�ŹŤč�ěĔŨŵťőũŤē�ŵŨİŝŨ�ŹĹŭŻ
��ŪŲŭŨ�ŶŴİőŤē�ŵŉŝĝŤē�ĔũĖĳ�Ŵĉ�ŪŲĖ�ēŵ ǁšĝĨē�ŮŻĲŤē�ĿĔĭļǜē�ŮŨ� ƻēĴżġŠ�ūŴĴ ǁŠĲĝŻ�ǘ�İŜ�ŪŲŬĉ�ĔũŠ��ęİżőĖ
� ǁŽĥŲŭŨ �ŦżťĩĜ � ǁźĉ �ŮŨ �ĴżėŠ �ŦšĽĖ �ŃēĴŨǜē �ĚĩŘĔšŨ �İżřĝĹĜ �ūĉ �ŮšũŻ �ȕěĔĖŵőŁŤē �ůĲű �ŦġŨ �įŵĤŵĖŴ
��Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŮŨ�ĚŤŵŲĹĖ�ĔŲżťŐ�ţŵŁĩŤē�ŮšũŻ�ŽĝŤē�Ě ǁżŐĔũĝĤǘē�ĚżŠŵťĹŤē�ěĔŬĔżėťŤŴ�ŒŜŵũŤē�ěĔŬĔżėŤ
�ŮšũŻ�ŽĝŤē�ŮŠĔŨǜē�İŻİĩĝŤ�ŹńĴũťŤ�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŮŨ�ŒŜŵũŤē�ĚŝĨǙŨ�ěĔŬĔżĖ�ě ǁǙĥĸ�łĩŘ�ŮšũŻŴ
��ĆĔŁŝĝĸǘē�Ě ǁżťũŐ�ŦżŲĹĜ� ǍŪ ƾĠ�ŮŨŴ�ȕĔŲżŤč�ŶŴİőŤē�ēŵťŝŬ�Ŵĉ�ĔŲŭŨ�ŶŴİőŤē�ēŵŉŝĝŤē�İŜ�ŹńĴũŤē�ūŵšŻ�ūĉ

ǧǦ�ĚŻĲŔǜē�Ū ǁũĹĜŴ�ǯ�ĔŻĳǙũŤē�ŃĴŨ�ţĔŝĝŬē�ĴżĹřĜ�ŽŘ�ųĝ ǁżťŐĔŘ�ĦŲŭŤē�ēĲű�ĴŲŌĉ�ȕ ƻĔġŻİĨ

�ŃēĴŨǜē �ȕţĔġũŤē �Ŧżėĸ�ŹťŐ ��ŃĴũŤē �ĳĔĽĝŬē �ŚĽŠ�ŽŘ� ƻĔŅŻĉ �ŒĐĔŜŵŤē �ģēĴĭĝĸē �ěēŴįĉ �İŐĔĹĜ �ūĉ �ŮšũŻ
�ŹĝĨ��ŪŲť ǁŝŭĜ�ģıĔũŬŴ�ŮżĖĔŁũťŤ�ŽŬİėŤē�ŇĔĽŭŤē�ŃĔřĭŬē�ĘėĹĜ�ŽĝŤē�ŃēĴŨǜē�ŽűŴ�±ēĶŬŵťřŬǜē�ŦġŨ�ęįĔĩŤē
�ěēŵŭŝŤ�ŇĔũŬĉ�ę ǁİŐ�ŽŘ�İŻİĩĝťŤ�ĚťĖĔŜ�ŃēĴŨĉ�Žű��ŽťŀēŵĝŤē�ŪŲŠŵťĸ�Ĵ ǁżŕĜ�Ŵĉ��ĴŻĴĹŤē�ŽŘ�ŪűİőŝĜ�ĔŲŬč
�ěĔ ǁżŠŵťĹŤē�ůĲŲŤ�Ě ǁżũŜĴŤē�ĳĔĠǚē�ŽŘ�ěĔĩĤĳĊĝŤē�ĴżĽĜ�İŜ�ȕ ǁŽŬĔšĹŤē�ŶŵĝĹũŤē�ŹťŐ��ǧǧ�ŒŜēŵŤē�ĚėŜēĴŨ�ěĔŬĔżĖ
�ţŵėŝŤē�Ŵĉ�ďĳēŵŉŤē�ĚŘĴŔ�ŹŤč�ţĔĬįǞē�Ě ǁżťũŐ�Ů ǁũŅĝĜ�ȕįĴřŤē�ŶŵĝĹŨ�ŹťŐ��ŃēĴŨǜē�ůĲű�ŦġŨ�Ž ǁĽřĜ�ŹŤč
� ƻĔĝŜŴ�ŹŅŨĉ�Ŵĉ�ŦŠĉ�İŜ�ņŻĴũŤē�ūĔŠ�ēıč�ĔŨ�ŹťŐ� ƻǙġŨ� ǁţİĜŴ�ŶŴİőťŤ�įĴřŤē�Ń ǁĴőĜ�ěĔŬĔżėŤ� ƻĔŁĩŘ�ęįĔżőŤē�ŽŘ
�œǙĖǞē�ţǙĬ�ŮŨ�ĔŲżťŐ�ţŵŁĩŤē�ŪĝŻ�ǘ�İŜ�ěĔŨŵťőŨ�ŽűŴ�ȕŃĴũťŤ�ĚŘŴĴőŨ�ĳĔĽĝŬē�ŞňĔŭŨ�ŮŨ�ĕĴŝŤĔĖ�ĴėŠĉ
�ęİĐēĳ�Ěĸēĳį�ěĴŲŌĉ��ĚđĖŴǜē�İń� ƻēĴżėŠ� ƻĔŭżŁĩĜ�ěēŴįǜē�ůĲű�Ů ǁŨČĜ�ūĉ�ŮšũŻ�ȕŦėŝĝĹũŤē�ŽŘ��ůİĨŵŤ�ŽĜēĲŤē
�şŵťĹŤē�ěĔŬĔżĖ�ŧēİĭĝĸĔĖ�ĴĬǚ�łĭļ�ŮŨ�ēĶŬŵťřŬǜē�ĳĔĽĝŬǘ� ǁŽŝżŝĩŤē�ŮŨĶŤē�ŽŘ�ĚŝĨǙũŤē�Ě ǁżŬĔšŨč�ĚġŻİĨ

ǧǨ�ŊŝŘ�Ě ǁżŠĲŤē�ŚĜēŵŲŤē�ŮŨ�Ěő ǁũĥũŤē

ĚŻİőũŤē�ŃēĴŨǜē

ǁźĴĽėŤē�ŃĴũŤē�ĚőĖĔĝŨŴ�ȕĚĥŤĔőũŤēŴ�ȕłżĭĽĝŤē

ŞżėŉĝŤē�ěǘĔĥŨ

�ĆŽĽŤē�ŞėŉŭŻ�ūĉ�ŦũĝĩŻ��Ě ǁżŐĔũĝĤǘē�ěĔšėĽŤē�Ůũń�ĔűĳĔĽĝŬē�Ćēŵĸ� ǁİĨ�ŹťŐ�ĚŬēİėŤēŴ�ŮżĬİĝŤē�ěĔżŠŵťĸ
�ěēįĔőŤēŴ �ȕĚŨĔőŤē �ĚŘĔōŭŤēŴ �ȕŮŻĳĔũĝŤēŴ �ȕĚżũĩŤē �ŦġŨ�ȕ ƻĔŅŻĉ �Ě ǁĩŁŤĔĖ �Ěŝ ǁťőĝŨ�ŶĴĬĉ �ěĔżŠŵťĸ�ŹťŐ�ųĹřŬ
�ţŵŀŵŤē�ĪżĝĜ�Ě ǁżťŐĔřŤĔŭŨ�ęį ǁİĩŨ�ŇĔŝŬ�ųĜēı� ǁİĩĖ�ŒĐĔŜŵŤē�ģēĴĭĝĸē�ĕŵťĸĉ�Ħĝŭ ƿŻ�İŜ��ēĴĤ�Ū ǁťűŴ�ȕĚżĹŭĥŤē
�ŽŘ�įēĴŘǜē�ŗēİŲĝĸē�ūĎŘ�ȕŦőřŤĔĖ�ĚŻİőŨ�ěĔżŠŵťĹŤē�ņőĖ�ěĴėĝŐē�ēıč�źĉ��ĚŤĔőŘ�Ě ǁżĩŀ�ěǙĬİĜ�ŹŤč
�ĴżżŕĜ�ŒżĥĽĝŤ�Ě ǁżťŐĔŘ�ĴġŠĉ�ĘżŤĔĸĉŴ�ŦĬİĝťŤ�ęŵŜ�ĴġŠĉ�ĦŲŬ�İŤŵŻ�İŜ�Ě ǁżŐĔũĝĤǘē�ěĔšėĽŤē�ŽŘ�ĚĹżĐĳ�ĆēĶĤĉ
��ĚũĭŅŤē�ěĔŬĔżėŤē�ęĳēįč�ŮŐ�ĚĽŜĔŭũŤē�ŒĤēĳ���Ĕŭű� ƻĔżĸĔĸĉ� ƻēĴŨĉ�ĚżŀŵŁĭŤē�ĔŻĔŅŜ�ŒėŉŤĔĖ�ĴėĝőĜŴ��şŵťĹŤē

ǯ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ŃĴőĜ�ŮżĖŴ�ĚřťĝĭũŤē��Ě ǁżĩŁŤē�ěǘĔĩŤē�ŮżĖ�ěĔŜǙőŤē�ŽŘ�ĚżĐĔĖŴ�ěēĆĔŁŝĝĸē�ĆēĴĤč�ŽŘ�ȕ ƻĔŝĖĔĸ�ĔŬİũĝŐē
�ȕ�ěŴĵǚē �İżĹŠĉ �ȕūŵĖĴšŤē �İżĹŠĉ �ţŴĉ �ȕĚŝŤĔőŤē �ěĔũżĹĥŤē �ŦġŨ� �ĆēŵŲŤē �ŽŘ �ĚŤŵũĩũŤē �ěĔĠŵťũťŤ �įĴřŤē
� ǁĿĔĭļǜē�ŮŨ�ěĔŐŵũĥŨ�ěĔĸēĳİŤē�ĘťŔĉ�ĞŬĳĔŜ�ȕŧŵżŤē�ŹĝĨ��Ń ǁĴőĝŤē�ķĔżŝŤ�ŞĐēĴŉŤē�ŮŨ�İŻİőŤē�ŹťŐ
�ěĔĸĔżŜ�ĆēĴĤč�ŒŨ��ęį ǁİĩŨ�ķĳēİŨ�ŮŨ�ĕǙň�Ŵĉ�ȕĚŭ ǁżőŨ�ūİŨ�ŮŨ�Ŵĉ�Ěŭ ǁżőŨ�ęĳŴĔĥŨ�ŞňĔŭŨ�ŮŨ�ŮżŭňēŵŨ�

��ŒũĝĥũŤē �ŹťŐ �ĔŲĝřťšŤ �ĚėĹŭŤĔĖ �ŪŤĔőŤē �ţŵĨ �ŶĴėšŤē �Ě ǁżĩŁŤē �ŦŠĔĽũŤē �ŮżĖ �Ě ǁżĹřŭŤē �ŃēĴŨǜē �Ś ǁŭŁĜ
�İũĝőŻŴ��ĚĭĸēĴŤē�śŵĹŤē�ěēįĔŁĝŜē�ţŴį�ŽŘ�ĶĥőťŤ�ĺżĐĳ�Ęėĸ�ŵű�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ�ȕĺżĐĴŤē�ĕĔđĝŠǘĔŘ
�Ŵĉ�ęĴĸǜē�įēĴŘĉ�İĨĉ�Ŵĉ�ŪťőũŤē�Ŵĉ�ȕņŻĴũŤē�ĔŲŨ ǁİŝŻ�ěĔŨŵťőŨ�ŹťŐ� ƻĔėŤĔŔ�Ě ǁżĹřŭŤē�ěĔĖēĴŉńǘē�łżĭĽĜ
�ŇĔĽŭŤēŴ�Ě ǁżĐĔŻĶżřŤē�ĚŠĴĩŤē�ģıĔũŭĖ�Ě ǁżĹřŭŤē�ěĔĖēĴŉńǘē�ŃēĴŐĉ�ŮŨ�İŻİőŤē�Ş ǁťőĝŻ�ȕĚŝżŝĩŤē�ŽŘŴ��ūēĴżĥŤē
�ŏĳĔĹĝŤē �ĺżŻĔŝũŤ �ŮšũŻ�� ǁźŵťĭŤē �ŚĜĔŲŤē �ěĔŬĔżĖ �ĚŉĸēŵĖ �ĔŲĸĔżŜ�ŮšũŻ�ŽĝŤē �ĳŵŨǜē �ŒżũĤ�±ŦŀēŵĝŤēŴ
�ŽŘ�ěēĴ ǁżŕĜ�ĴŲōŻ�ūĉ�ŒŜŵũŤē�ĘŝőĝŤ�ŮšũŻŴ��ĚĩŨĔĤ�Ŵĉ�ĚŉĖēĴĝŨ�ĴżŔ�ȕĚŐĳĔĹĝŨ�ȕĚťũťũĝŨ�ěĔŠĴĨ�ŚĽŠ
�ŧēİĭĝĸē � ƻĔŅŻĉ �ŮšũŻŴ��ŽťőřŤē �Ŧ ǁŝŭĝťŤ � ǁŧĔőŤē �śĔŉŭŤē �ŹŤč �ĚŘĔńč �ȕĚőė ǁĝũŤē �ěēĳĔĹũŤēŴ �ęįĔĜĴũŤē �ŮŠĔŨǜē
�ŮŨ �İŻİőŤē �ŽŘ �ĚĹżĐĳ �ěĔŨǙőŠ �ȕųĝŝŻĴňŴ �ŪŲŨǙŠ �ŶŵĝĩŨŴ �ŮŻĴĬǚē �ŒŨ �įĴřŤē �ŦŀēŵĜ �ģıĔũŬŴ �ĳēĴšĜ

ǧǪ��Ě ǁżĹřŭŤē�ěĔĖēĴŉńǘē

�ŚĜēŵŲŤĔŠ�ęĴĽĝŭũŤē�ĚŁżĬĴŤē�Ě ǁżĖŵĸĔĩŤē�ěĔ ǁŁŭũŤē�ŧēİĭĝĸē�ŹťŐ�ęĳİŝŤē�ĴńĔĩŤē�ĞŜŵŤē�ŽŘ�ĔŭŻİŤ�ŮĩŬŴ
�ŋŵĩťŨ �ŦšĽĖ �Ů ǁĹĩŬ �ūĉ �ŮšũŻ � ǍŪ ƾĠ �ŮŨŴ �ȕĚ ǁżĹřŭŤē �ĚŤĔĩťŤ �ĚĸĔ ǁĹĩŤē �ěēĴ ǁļČũŤē �ůĲű�İŀĳ �ŽŘ�Ě ǁŻŵťĭŤē
� ǁŽĐĔŭĠ�ĕēĴŉńǘēŴ�ȕŇĔĽŭŤē�ŇĴŘŴ�ůĔėĝŬǘē�łŝŬ�ĕēĴŉńēŴ�ȕĕĔđĝŠǘē�ŦġŨ�ěĔĖēĴŉńē�ŮŐ�ĴšėũŤē�ŚĽšŤē
�ĴļĔėŨ�ŪżżŝĝĖ�ĔŬį ǁŴĶĜ�ěĔŬĔżėŤē �ěēŵŭŜ� ǁūǜŴ�ȕŢŤı�ŹťŐ� ƻęŴǙŐ�ǧǫ��ĆǙĭŤē�ĕĔűĳ��ŮŻįĔżũŤē�ĕĔűĳŴ�ȕĘŉŝŤē
�Ě ǁĩŁŤē �ŽŘ �ģǙőŤē �ŪżżŝĜŴ �ĚėŜēĴũŤ �ęİŻİĤ �Ŧėĸ �ĴŻŵŉĜ �ĔŭŭšũŻ �ȕşŵťĹŤē �ģıĔũŭŤ �İŨǜē �ŦŻŵň � ǁĴũĝĹŨ

�Ě ǁżĹřŭŤē

Ě ǁżĹřŭŤē�Ě ǁĩŁŤē

Ě ǁżđżėŤē�Ě ǁĩŁŤē

�ēĲű�ŦĤĉ �ŮŨ��ņŻĴũŤē �ĚĖĔĥĝĸē �ĘŜēĴŻ �ūĉ � ǁźĴŻĴĹŤē �ĘżėŉťŤ � ǁŪŲũŤē �ŮŨ�ȕ�ĔűĴżŔ �Ŵĉ �ȕĚ ǁżŬǘİżŀ�ȕĚ ǁżŠŵťĸ�
�ŮŨŴ��łżĭĽĝťŤ�ĚŨİĭĝĹũŤē�ĚũĭŅŤē�ěĔŬĔżėŤē�ŇĔũŬĉ�ĺřŬ� ǁźĴŻĴĹŤē�ĘżėŉŤē�ŧİĭĝĹŻ�ūĉ�ŮšũŻ�ȕŃĴŕŤē
�ŮŐ�ěĔŬĔżĖ �ĴŘŵĝĜ �ĔŨİŭŐ �Ě ǁŀĔĬ �ȕ ƻĔĨŵńŴ�ĴġŠĉ �ģǙőťŤ �ĚżėŬĔĥŤē �ĳĔĠǚēŴ �ųĝĖĔĥĝĸēŴ �ņŻĴũŤē �ţĔġĝŨē �ĪėŁŻ � ǍŪ ƾĠ
�ěĔŬĔżėŤē �ěēŵŭŜ �ūŵšĜ �ĔŨİŭŐ �ŹĝĨ ��ĚŬĳĔŝũťŤ � ǁźİŐĔŜ � ǁŊĭŠ �ĔŲŨēİĭĝĸē �ŮšũŻŴ �łżĭĽĝŤē �ŦėŜ �ņŻĴũŤē
�ŇĔĽŭŤēŴ �Ě ǁżŠĴĩŤē �ŃĔřĭŬē �ŦġŨ�ȕģǙőťŤ �Ě ǁżėŬĔĥŤē �ĳĔĠǚē �ŪżżŝĜ �ŽŘ�ęİżřŨ�ŽŲŘ�ȕłżĭĽĝŤĔĖ �Ěŝ ǁťőĝŨ�ĴżŔ
� ǁźĴŻĴĹŤē�ĘżėŉŤē�ŒżŉĝĹŻ�ȕ ǁŽŝżŝĩŤē�ŮŨĶŤē�ŽŘ�ěĔŬĔżėŤē�ůĲű�ŒũĤ�Ě ǁżŬĔšŨč�ĘėĹĖŴ�� ǁŽťŀēŵĝŤē�şŵťĹŤēŴ
�ŮŨ�İŻĶŨ�ŹŤč�ĚĤĔĩŤē �ĆĔřĝŬēŴ�Ě ǁżťŐĔŘ�ĴġŠĉ�ģǙŐ�ŹŤč�ź ǁįČĜ�Ĕũ ǁĖĳŴ�ȕņŻĴũŤē �ĚĖĔĥĝĸǘ� ƻĔŝŘ ƾŴ�ģǙőŤē�ŦŻİőĜ

�ęįĔżőŤē�ŽŘ�ĚřťšũŤē�ěēĳĔŻĶŤē

�ǘŴ��Ě ǁŻįĴřŤē�łĐĔŁĭŤē�ŹťŐ�ĺżŤŴ�ūĔ ǁšĹŤē�ěǘİőŨ�ŹťŐ� ƻĆĔŭĖ�ĚŻŴįǜē�ĆĔėňǜē�ŚŁŻ�ȕŮűēĴŤē�ĞŜŵŤē�ŽŘ
�ěĔŬĔżėŤĔĖ�ĴżŝŘ�ŧĔōŬ�ŽŘ�ȕ ƻĔđĤĔřŨ�ĺżŤ��ęĴżėŠ�ĚřťšĝĖŴ� ƻĔŬĔżĨĉ�ǘč�ģǙőŤē�ěĔŻŵĝĹũŤ�ŹńĴũŤē�ĚŨĆǙŨ�ūŵũ ǁżŝŻ
��Ěő ǁŜŵĝŨ�ĴżŔ�Ě ǁżĐēŴį�ěǙŐĔřĜ�ĦĝŭĜ�ūĉŴ�ȕĚŁŜĔŬ�Ŵĉ�ęİĐēĵ�ūĔżĨǜē�ŪōőŨ�ŽŘ�ĆēŴİŤē�ěĔŐĴĤ�ūŵšĜ�ūĉ�ȕēĲŲŠ
�ĳĔėŠ�ŮżĖ�ĚŌŵĩťŨ�ęĳŵŁĖŴ�ŹřĽĝĹũŤē�ŽŘ�ĚŨĔŜǞē�ěǘĔĨ�įİŐ�ŏĔřĜĳē�Ě ǁżĹšőŤē�ĳĔĠǚē�ůĲű�ŦġŨ�Ę ǁėĹĜ
�ŊĖĳ�ŽŘ�Ĕŭű�ĚŐēĴėŤē�ŮũšĜ��ěĔŬĔżėŤē�ĚťġŨĉ� ǁŪĝĜ�ĔũŤĔĨ�ěǘĔĩŤē�ůĲű�ĘťŔĉ�Ŵĉ�İŻİőŤē�Ę ǁŭĥĜ�ŮšũŻŴ�� ǁŮĹŤē
�ĴŨǜē �ēĲű�İŻĶŻ ��ķĔŭŤē �ŮżŻǙũŤ �ĆēŴİŤē �ŧēİĭĝĸē �ěĔřŀŴ�ŒŨ�şŵťĹŤē �ěĔŬĔżėĖ � ǁŽŭŕŤēŴ � ǁĴũĝĹũŤē �ĳİŁũŤē
�ĚŐĴĹĖ�ęİŻİĤ�Ě ǁżĐēŴį�ěǙŐĔřĜ�ŚĽŠ�ŽŘ�Ůż ǁż ǁėŉŤē�Ůż ǁżŀĔŁĝĬǘē�İŐĔĹŻŴ�ȕĚ ǁżĐēŴİŤē�ěĔĤǙőŤē�Ě ǁżťŐĔŘ�ŮŨ

��ŞĩťũŤē�ŽŘ�P3HGLJUHH�ĚŤĔĩŤē�Ěĸēĳį�ŒĤēĳ���ǧǩ�ĴėŠĉ

ǧǦ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�� ǁŽĐĔĖŵŤē�ĚŻĲŔǜē�ŪťŐ�ŽŘ� ǁźĳĲĤ�ĴżżŕĝĖ�ŧĔżŝŤē�ŽŘ� ƻĔŅŻĉ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĔűįŵŝĜ�ŽĝŤē�ěēĳĔšĝĖǘē�İŐĔĹĜ
�ĊŉĭĖ� ƻĔĖŵĽŨ� ƻĔũĐēį�ūĔŠŴ��Ě ǁĩŁŤē�ğĔĩĖĉ�ŽŘ�ĚťŻŵň�ęĴĝřŤ� ƻĔĹżĐĳ� ƻĔŻİĩĜ� ǁŽĐēĲŕŤē�ŧĔōŭŤē�ě ǁǙĥĸ�ŎřĨ�Ŧ ǁšļ
�ŮšũżŘ�ūǚē �ĔŨĉ ��Ěŭĸ�Ŵĉ �ȕĴŲļ�Ŵĉ �ȕŏŵėĸĉ �ţǙĬ�ķĔŭŤē �ųťŠĉ �ĔũŤ �ŞżŜİŤē �ĴżŔ �ĳĔŠĲĝĸǘē�ĘėĹĖ�ŽĥŲŭŨ
� ǁŦŠ�ŽŘ� ǁŽĐēĲŕŤē�ŧĔōŭŤē�ţŵĬİŨ�ĚőĖĔĝũŤ�Ě ǁżŤĔĩŤē�Ě ǁżŬĔšŨǞē�ĘėĹĖ�ĴżėŠ�ŦšĽĖ�ě ǁǙĥĹŤē�ŽŘ�ĊŉĭŤē�ņżřĭĜ
�ŒŜēŵũŤē�İŻİĩĜ�ŧĔōŬ�ŹťŐ�ęİũĝőũŤē�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ěĔŝżėŉĜ�ŒżŉĝĹĜ��ţĔġŨ�� ƻĔėŻĴŝĜ�şǙŲĝĸē�ĚŉŝŬ
�ȕŮżŐĳēĶũŤē�śēŵĸĉ�ŹťŐ�Ūűį ǁįĴĜ�ŦĖĔŝŨ�ĚőŻĴĹŤē�ěĔėĤŵŤē�ŪŐĔŉŨ�ŹťŐ�įēĴŘǜē�į ǁįĴĜ�ĚőĖĔĝŨ�*36� ǁŽũŤĔőŤē
�ŽŘ�ęĶűĔĥŤē �ĚŻĲŔǜē �ŒżĖ �ĚĩŭĤĉ �ŽŘ�ŪŲŤ ǁŵĥĜ �ŦĖĔŝŨ�Ě ǁżŐēĳĶŤē �ěĔĥĝŭũŤē �ŒżĖ �ĚĩŭĤĉ �ŽŘ�ŪŲŤ ǁŵĥĜ �Ź ǁĝĨ �Ŵĉ
�ěĔŬĔżĖ�ĳįĔŁŨ�ĔŲŬŵšĖ�ŊŝŘ�İżřĜ�ǘ�ŢťŲĝĹũŤē�ĆēĴļ�ěĔ ǁżťũőŤ�Ěť ǁŁřũŤē�ěĔŬĔżėŤē�ěēŵŭŜ� ǁūč��ĚŤĔŝėŤē�ūĵĔĭŨ
�ŦżťĩĝŤēŴ�ĚőĖĔĝũťŤ�ĚŜŵėĹŨ�ĴżŔ� ƻĔŀĴŘ� ƻĔŅŻĉ�Ĵ ǁŘŵĜ�ŦĖ�ȕ ǁŽĐēĲŕŤē�ŧĔōŭŤē�ě ǁǙĥĸ�ŎřĨ�ŦĤĉ�ŮŨ�ĚťĐĔűŴ�Ě ǁżŭŔ
�ŮżĹĩĜ�ŮšũŻ�ȕŢŤı�ŹťŐ� ƻęŴǙŐ��Ě ǁżĐēĲŕŤē�Ě ǁĩŁŤē�ĦĐĔĝŭĖ�Ěŝ ǁťőĝũŤē�ĚŉĖēĴĝũŤē�Ě ǁũŲũŤē�ĚżŠŵťĹŤē�ěĔŬĔżėťŤ

�Ě ǁżŬĔšĹŤē�ĚŐŵũĥũŤē�ŶŵĝĹŨ�ŹťŐ�ĆēĲŕťŤ�ĚŨĆǙŨŴ� ƻēĳēĴŝĝĸē�ĴġŠĉ�ĳįĔŁŨ�ūĔũŅŤ�ȕĆēĲŕŤē�ĴŘēŵĜŴ�ŮŨĉ

�Ū ǁōŭĜ� ǁŽ ǁėŉŤē�ţĔġĝŨǘēŴ� ǁŽ ǁĩŁŤē�şŵťĹŤē�ŒżĥĽĝŤ�įŵŲĥŤē�ŪōőŨ�ţēĶĜ�ĔŨ�ȕĚőňĔŝŤē�Ě ǁŤįǜē�ŮŨ�ŪŔĴŤē�ŹťŐ
�ŮŨ�ȕŒżŉĝĹŬ�� ƻĔėŤĔŔ � ǁŽŐĔũĝĤǘē �İőėŤē �ŦűĔĥĜ � ǁŪĝŻ �ĔũŭżĖ �ȕŽŐēŵŤē � ǁźįĴřŤē �ĳēĴŝŤē �Œŭŀ�ŶŵĝĹŨ�ŹťŐ�ŊŝŘ
� ǁłĭŻ �ĔũżŘ �İŻĶũŤē �Ş ǁŝĩŬ �ūĉ �ȕĚ ǁżŐĔũĝĤǘē �ěǘĔĩŤē �ŪŲŘ �ŮżĹĩĜ �ŽŘ �ĚũĭŅŤē �ěĔŬĔżėŤē �ŧēİĭĝĸē �ţǙĬ
�ŮżŨĊĝŤ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ŮšũŻ��ţĔġŨ���Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ� ƻĔŨ ǁİŝĜ�ĵĴĩŬ� ǍŪ ƾĠ�ŮŨŴ� ǁŽŠŵťĹŤē�ĴżżŕĝŤē
�©ĆĔŜİŀǜē�ěĔšėļª�ĞŨİĭĝĸē�� ǁŽĩŁŤē�şŵťĹťŤ�ęİŻİĤ�ĴżŻĔőŨ�ĺżĸĊĝŤ�ĕŵťŉũŤē� ǁŽŐĔũĝĤǘē�ŊŕŅŤē
�ŦġŨ�Ě ǁżĖĔĥŻǞē�Ě ǁżŐĔũĝĤǘē�ěĔ ǁżŠŵťĹŤē�ęįĔŻĶŤŴ� ǁŽŬİėŤē�ŇĔĽŭťŤ�ŹťŐĉ�ěĔŻŵĝĹŨ�ĶŻĶőĝŤ�ħĔĥŭĖ�ĞŬĴĝŬǞē�ŹťŐ

ǧǭ�ǧǮ�ȕ��ĚŜĔŉŤē�ŎřĨŴ�ĞŻŵŁĝŤē
�ŮšũŻ�ŽĝŤē�ĚŝŻĴŉŤē�ŮŐ�ĴĬć� ƻēİ ǁżĤ� ƻǘĔġŨ�Ǫ�ĚĩřŁŤē�ŽŘ�ęĳŵŠĲũŤē�'�'�ĚżũŭĝŤē�ŦĤĉ�ŮŨ�ěĔŬĔżĖ�ęĳįĔėŨ�Ŧ ǁšĽĜ
�ŚĜĔŲŤē�ěĔŬĔżĖ�ĞŨİĭĝĸē�İŜŴ��Ě ǁżŐĔũĝĤǘē�Ě ǁĩŁŤē�ĔŻĔŅŜ�ĚĥŤĔőŨ�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĔŲżŘ�İŐĔĹĜ�ūĉ
�ĚŉŻĴĭĖ �ĔŬį ǁŴĶĜ �ŽšŤ �ěĔĸēĳİŤē �ůĲű�ŽŘ�ěĔŨŵťőũťŤ �Ě ǁŻİżťŝĜ �ĳįĔŁŨ�ĘŬĔĤ �ŹŤč �ŦŝŭĝŤē �ěĔŬĔżĖŴ �źŵťĭŤē

�ģĔőŤē�ŦĨĔĸ�ŽŘ�ĚżŭĠǞē�įŴİĩŤēŴ�ĴŝřŤē�įŴİĩŤ� ƻē ǁİĤ�ĚġŻİĨŴ�ĚťŨĔļ

ĚŻĲŕĝŤē

Ě ǁżŐĔũĝĤǘē�Ě ǁĩŁŤē

�ĴżġŨ�ŦšĽĖ�ŚťĝĭĜ�ūĉ�ŮšũŻ�ĆēŵŲŤē�ğŵťĜ�ěĔŻŵĝĹŨ�ŮšŤ��ęį ǁİĩŨ�ĚŐŵũĥŨ�ŽŘ�įēĴŘǜē�ŒżũĥŤ�Ń ǁĴőĝŤē
�ěĔĸĔżŜ�Ě ǁżđżėŤē�Ě ǁĩŁŤē�ĆēĴėĬ�ĘťŉŻ�ŢŤĲŤ��ęĴżŁŜ�ĚŭŨĵĉŴ�ěĔŘĔĹŨ�ĔŲŅőĖ�ŮŐ�İőėĜ�ŶĴĬĉ�ěĔđżĖŴ�ūİŨ�ŮżĖ
�ŮŨ�ěĔĸĔżŝŤē�ůĲű�ŹťŐ�ţŵŁĩŤē�ŮšũŻ��Ń ǁĴőĝŤĔĖ�Ěŝ ǁťőĝũŤē� ǁŽŭŨĶŤē�ŇĔĽŭŤē�ģıĔũŭŤ�Ě ǁżšżŨĔŭŻįŴ�Ě ǁŜį�ĴġŠĉ
�ę ǁİŐ�ŽŘ�ŊżĩũŤē�ĆēŵŲŤē�ğ ǁŵťĜ�ěĔĸĔżŝĖ�ĔŲŉĖĳ�İŭŐ�Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŮŨ�ęİ ǁŤŵĝũŤē�ŒŜŵũŤē�ĘŝőĜ�ěĔŬĔżĖ
�ģıĔũŬ�ŮŨ�ĚĥĝŭĝĹŨ�Ŵĉ�Ŵ�įŵĤŵũŤē�ĆēŵŲŤē�ęįŵĤ�ĚėŜēĴŨ�ěĔ ǁŉĩŨ�ŮŨ�Ěő ǁũĥŨ�ŽűŴ��ŒũĝĥũŤē�ŽŘ�ŮŠĔŨĉ

ǧǬ��Ě ǁżŐĔŭŁŤē�ěĈĽŭũŤē�ŒŜēŵŨŴ�ěĔėŠĴũťŤ�Ě ǁŻĳŴĴũŤē�ĚŠĴĩŤē

�TXDQWL¿HGª�©Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ŦżŁĩĜª�ěĔŝżėŉĜ�ŮŨ�įİŐ�ĳĔĽĝŬē�ĚżńĔũŤē�ĚťżťŝŤē�ěēŵŭĹŤē�ŽŘ�İŐĔŁĜ
�ĺżŤŴ�ŽĜēĲŤē�ŮżĹĩĝťŤ�ĺżĐĳ�ŦšĽĖ�ķĔĸǜē�ŽŘ�ěĔŝżėŉĝŤē�ůĲű�Ğũ ǁũ ƿŀ��Ě ǁŻŵťĭŤē�ŚĜēŵŲŤē�ŹťŐ�©VHOI
�ŪōŬŴ�ěĔżřĽĝĹũŤēŴ�ěĔŠĴĽŤē�ŮŨ�İŻİőŤē� ƻē ǁĴĬČŨ�ěĉİĖ�ȕţĔĨ� ǁŦŠ�ŹťŐ���Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�Ŵĉ�Ě ǁĩŁŤĔĖ�ĚŻĔŭőťŤ
�ȕĚ ǁĩŁŤē�ĔŻĔŅŜ�ŮŐ�Ě ǁżŁĭļ�ĚőĤēĳ�ĚŻĲŕĜ�ŪŻİŝĝŤ�Ě ǁŻŵťĭŤē �ŚĜēŵŲŤē �ěĔŝżėŉĜ�ĳĔėĝĬē�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē
�ħĔĥŬ�ūĔŠ��ŚŌŵũŤē�Ŵĉ�ņŻĴũŤē�Ě ǁĩŀ�ŮŐ� ƻǘĔũĝŠē�ĴġŠĉ�ęĳŵŀ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨ ǁİŝŨ�ĆĔŉŐč�ŹŤč�ĚŘĔńǞĔĖ
��ǧǯ�ęĉ ǁĶĥŨ�įēĴŘǝŤ�ĔŲŨ ǁİŝĜ�ŽĝŤē��Ě ǁżĩŁŤē�ĚőĤēĴŤē�ĚŻĲŕĝŤē�ĞŬĔŠŴ�ȕ ƻĔėťŝĝŨ�ţēŵĨǜē�ŮĹĨĉ�ŽŘ�ěĔŝżėŉĝŤē�ůĲű
�ĴļĔėŨ � �ĴżŔ �ĳĔőĽĝĸē �ěĔĸĔżŜ �ŹťŐ � ƻĔėŤĔŔ �İũĝőŻ �± �Ě ǁĩŁŤē �ěĔŝżėŉĜ �ŮŨ �İŻİĤ �ŦżĤ �Īėŀĉ �ȕ ƻē ǁİĤ � ƻĔġŻİĨŴ

Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē

ǧǧ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�İŻİĩĜ�ŮżšũĜ�ţǙĬ�ŮŨ�ŢŤıŴ�ȕ ƻĔŅŻĉ�ĔŲřżŤĔšĜ�ņżřĭĜŴ�ĚŻĔŐĴŤē�ęįŵĤ�ęįĔŻĵ�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�İŐĔĹĜ
�Ě ǁżĩŀ�ěĔŨİĭŤ�ūŵšŻ�ūĉ� ƻĔĖĴŕĝĹŨ�ĺżŤ���Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪŻİŝĜ�ŽŘ�ěĔŭŻĔėĝŤē�ŚĽŠŴ�ěĔĸĳĔũũŤē�ŦŅŘĉ
� ƻēĴżėŠ� ƻĔňĔėĨč�Ę ǁėĹŻ�Ĕ ǁũŨŴ��ĴżėŠ�ŦšĽĖ�ĚřťĝĭŨ�ŚżŤĔšĜ�ȕĚřťĝĭŨ�ŮŠĔŨĉ�ŽŘ�ŧ ǁİŝĜ�ŮšŤŴ�ȕ ƻĔėŻĴŝĜ�ĚŝĖĔŉĝŨ
�ȕĚŨİĭŤē�ęįŵĥĖ�ŧĔũĝűǘē�Śőń�ŒŨ�ĚŘĔ ǁřļ�ĴżŔ�ŚżŤĔšĜ�ěēı�ūŵšĜ�ĔŨ� ƻĔėŤĔŔ�ěĔŨİĭŤē�ůĲű� ǁūĉ�ņŻĴũťŤ
�ŒżŉĝĹŻ�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ��ĚŨİĭŤē�ŽŨ ǁİŝŨ�İŭŐ�ĚŨŴĔĹũŤē�ŹťŐ�Ě ǁżėĹŭŤē�ęĳİŝŤĔĖ�ęįĔŐ�ĚŐŵŘİŨ�ūŵšĜŴ
�ŚżŤĔšĝŤē �ūŵė ǁėĹŻ �ŮŻĲŤē �ĆĔėňǜē �ŮŐ�ěĔŨŵťőũŤ �ēŵťŁŻ �ūĉ �ĚũĭŅŤē �ěĔŬĔżėŤē �ěǙżťĩĜ �ţǙĬ�ŮŨ�ŹńĴũŤē
�ĴżŔ�ŵű�ĔũŤ�ŦŅŘĉ�ĚŘĴőŨ�ĴėŐ�ŚżŤĔšĝŤē�ņřĬ�ŹťŐ� ƻĔŅŻĉ�ŦũőŤē�ĆĔėňǜē�ŒżŉĝĹŻ�Ȗęį ǁİĩŨ�ěēĆēĴĤǞ�ŹťŐǜē
�ęį ǁİĩŨ�ţĔőŘĊĖ�ĚżŀŵĝŤē�ŽŘ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ūĉ�ĳ ǁİŝŻ�ȕŢŤı�ŹťŐ�ţĔġũŠŴ��ěēĳĔėĝĬǘē�ŮŨ� ǁźĳŴĴń
�ŏǙŜǞē�ȕţŴĴĝĹŤŵšťŤ�ŽŐĔőļ�ĴżōŭĝŤ�ŏŵŅĭŤē�ȕŮŻĴėĸǜē�ţŴĔŭĜ�ŦġŨ�±��Ě ǁżėťŝŤē��Ě ǁżĤĔĝŤē�ŃēĴŨǜē�ĚĖĳĔĩũŤ
� ǁŽŠĴżŨĉ�ĳǘŴį�ĳĔżťŨ�ǩǦ�ŵĩŭĖ�ęİĩ ǁĝũŤē�ěĔŻǘŵŤē�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚżŤĔšĜ�ņżřĭĜ�ŏĔŉĝĸē±�ŮżĬİĝŤē�ŮŐ
�ŚżŤĔšĝŤē�ěĔŬĔżĖ� ƾŮżũŅĜ�ŚżŤĔšĝŤē�ņżřĭĜŴ�ęįŵĥŤē�ŽŘ�ěĔŭżĹĩĜ�ĲżřŭĜ�ĘťŉĝŻ�ȕţēŵĨǜē�ŒżũĥĖ�ǩ� ƻĔŻŵŭĸ
�ŮŨ� ƻ ǁǙŠ�źŵĩĜ�ĚĨŵĝřŨ�ěĔŬĔżĖ�İŐēŵŜ�ĆĔĽŬč�ĴėĝőŻ�ȕŢŤĲŤ� ƻĔőėĜ��ŦżťĩĝŤē�ŦĤĉ�ŮŨ�ęĴŘēŵĝŨ�ūŵšĜ�ŽšŤ�ĦĐĔĝŭŤēŴ
�ěĔŬĔšŨč�ŧēİĭĝĸĔĖ�Ě ǁĩŁŤē�ŮżĹĩĝŤ�İŲĤ� ǁźĉ�ŽŘ�ĚőřĜĴŨ�Ě ǁŻŵŤŴĉ�ēı� ƻēĴŨĉ�ĦĐĔĝŭŤē�ěĔŬĔżĖŴ�ŚżŤĔšĝŤē�ěĔŬĔżĖ

��ŞĩťũŤē�ŽŘ�ĔŬĔŔ�ĚŤĔĨ�Ěĸēĳį�ŒĤēĳ���ĚũĭŅŤē�ěĔŬĔżėŤē

ĔŲřżŤĔšĜ�ņżřĭĜŴ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ęįŵĤ�ŮżĹĩĜ

�ğįēŵĩŤē�ūĔšŨ�ŮŐ�ěĔŬĔżėŤē� ǁūĎŘ�ŢŤĲŤ�ȕİŨǜē�ŦŻŵň�ĶĥőŤēŴ�ěŵũťŤ�ĚĹżĐĴŤē�ěĔė ǁėĹũŤē�İĨĉ�ğįēŵĩŤē�Ŧ ǁšĽĜ
�ŹťŐ�ęİũĝőŨ�Ě ǁż ǁĩŀ�ĚŻĔŐĳ �Ě ǁżĥżĜēĴĝĸē �źĉ �ŽŘ� ƻĔżĸĔĸĉ � ƻēĴŁŭŐ�Ŧ ǁšĽĜ�ūĉ �ĘĥŻ �ĔŲŤŵŁĨ�ĚżřżŠŴ�ĔŲŬĔŨĵŴ
�ŽŨ ǁİŝŨ�ŮŨ�Ę ƾťŉ ƿŻ�ų ǁŬǜ�ğįēŵĩťŤ�ĚŤĔ ǁőŘ�ěĔŬĔżĖ�ęİŐĔŜ�İĤŵĜ�ȕĚŨ ǁİŝĝũŤē�ūēİťėŤē�ŽřŘ��ĚũĭŅŤē�ěĔŬĔżėŤē
��ŶĴĬǜē�ŮĐēĴŝŤē�ěĔŬĔżĖŴ�ŮżŝżŜİŤē�ūĔŨĶŤēŴ�ūĔšũŤē�Ů ǁũŅĝĜ�ğįēŵĩŤē�ŮŐ�Ě ǁżũŜĳ�ĴŻĳĔŝĜ�ĳēİŀč�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē
�ĴŻĴŝĜ�ĳēİŀč�ŮšũũŤē�ŮŨ�ŮšŤŴ��ęĴżŝřŤēŴ�ĚżřŻĴŤē�ŞňĔŭũŤē�ŽŘ�ęįĔŐ�ĚŭšũŨ�ĴżŔ�ĴŻĳĔŝĝŤē�ůĲű�ȕţēŵĨǜē�ŦšĖ
�ŚĜēŵŲŤē �ĴėŐ�ęįĔŐ�ȕŗĔŻĳǜē�ŽŘ��Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŽŘ�ŮżťŨĔőŤē �ŦėŜ�ŮŨ�ŒũĥĜ�Ě ǁżũŜĳ�Ě ǁżĩŀ�ěĔŨŵťőũĖ
�ěĔń ǁĴũũŤē�ĳŴĶĜ�ȕĚ ǁżřŻĴŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ŦŅŘĉ�ņőĖ�ŽŘ�ūĉ�ĴŠĲŤĔĖ�ĴŻİĤ��ĚťĠĔũũŤē�ęĶŲĤǜē�Ŵĉ�Ě ǁżŠĲŤē
�ůĲű�ŊĖĳ�ŮšũŻ��ĚťŨĔļŴ�ĚŐ ǁŵŭĝŨ�Ě ǁżũŜĳ�Ě ǁżĩŀ�ěĔŨŵťőŨ�ŒũĥĜŴ� ƻĔ ǁŻŵŭĸ�ŮżĜ ǁĴŨ�Ŵĉ�ę ǁĴŨ�ĚťĐĔŐ� ǁŦŠ�ěǙĖĔŝŤē
�ŮżĹĩĜ�ŽŘ�İŐĔĹĜ� ǍŪ ƾĠ �ŮŨŴ�ȕĚ ǁżđżėŤē �ŗŴĴōŤē �Ŵĉ �ĳŴĴũŤē �ĚŠĴĨ�ŇĔũŬĉ �ŦġŨ�ěĔŨŵťőũĖ�ŢŤı�İőĖ �ěĔŬĔżėŤē

��ŞĩťũŤē�ŽŘ�ŽĤĔũŻį�ĚŠĴļ�ĚŤĔĨ�Ěĸēĳį�ŒĤēĳ���ěĔŻŵŤŴǜē�ŒńŴŴ�ěĔĸĔżĹŤē

ĚŨǙĹŤēŴ�ğįēŵĩŤē

�ŽŘ� ƻĔĨĔĥŬ�ĴġŠĉŴ�� ƻǙ ǁřŉĜ�ŦŜĉ� ǍŪ ƾĠ�ŮŨŴ�ȕĚťđĸĉ�ŹťŐ�łĭĽŤē�ĚĖĔĤč�ŹťŐ�ĔűįĔũĝŐē�ŮŨ�ĴġŠĉ�SDVVLYH�VHQVRU
�ǨǦ��ŦŨĔļ�ĚŻĔŐĳ�ŧĔōŬ�Ůũń�ĚőĤēĴŤē�ĚŻĲŕĝŤēŴ�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē�ěĔĸĔżŜ�ĚťŨĔšŨ
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ŒŨŴ ��ŹŤŴǜē �ųťĨēĴŨ �ŽŘ �şŵťĹŤē �ěĔŨŵťőŨ �ŦĤĉ �ŮŨ �ĚũĭŅŤē �ěĔŬĔżėŤē �ŽŘ �ŒĐĔŜŵŤē �ģēĴĭĝĸē �ţēĶŻ �ĔŨ
�ĚőĸēŴ�ŶĴĬǜē �ęĶŲĤǜēŴ �Ě ǁżŠĲŤē �ŚĜēŵŲŤē �ŧŵŝĜ �ūĉ �ĘŻĴŝŤē �ŦėŝĝĹũŤē �ŽŘ�ŒĐĔĽŤē �ŮŨ�ūŵšŻ �İŜ�ȕŢŤı
�ŶĴĬĉ�Ě ǁżĩŀ�ěēĴ ǁļČŨŴ�ȕŧŵŭŤē�ŇĔũŬĉŴ�ȕĚ ǁżŐĔũĝĤǘē�ěǙŐĔřĝŤēŴ�ȕ ǁŽŠĴĩŤē�ŇĔĽŭťŤ�ę ǁĴũĝĹŨ�ĚėŜēĴũĖ�ĳĔĽĝŬǘē
� ǁŽėŁőŤē�ųŨĔōŬ�ŇĔĽŬŴ�łĭĽťŤ� ǁŽŬİėŤē�ĆēįǝŤ� ǁŽŁĭļ�ŚťŨ�ĆĔŭėŤ�ěĔŬĔżėŤē�ůĲű�ŧēİĭĝĸē�ŮšũŻ��łĭĽťŤ
�ěēĳĔėĝĬǘē�ĔŲżŘ�ĔũĖ�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē�ěǙĥĸ�ŒŨ�ůĲű�Ě ǁżŭŕŤē�ěĔŬĔżėŤē�ěēŵŭŜ�ĞŉĖĳ�ēıĎŘ��ų ǁťŠ�ŧŵżŤē�ţǙĬ
��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�Ě ǁżšżĜĔŨēĳį�ěĔŭżĹĩĝŤ�ęĴżėŠ�Ě ǁżŬĔšŨč�ŞťĭŻ�ēĲŲŘ�ĚŘŵŀŵũŤē�ĚŻŴįǜēŴ�ęēĴĥ ƿũƸŤē�Ě ǁż ǁėŉŤē
��Ě ǁŨĔőŤē�Ě ǁĩŁŤē�ĚĸĔżĸŴ� ǁŽ ǁėŉŤē�ŪťőŤē�ŦėŝĝĹŨ�ȕĔŲĜēİżŝőĜ�ŒżũĥĖ�ęĔżĩťŤ�ĔŲĝŻċĴĖ�ȕěēŴįǜē�ůĲű�Ŧ ǁšĽĜ�ĔũĖĳ
�ĘėĹĖ�ȕěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ŮŨ�ŏŵŭŤē�ēĲű�ĴĽŬ�ŽŘ�ĴŉĬ�şĔŭű�ȕţĔĨ� ǁŦŠ�ŹťŐ
�ŮĹĩŤ ��Ćēŵĸ� ǁİĨ �ŹťŐ�ěĔŨŵšĩŤēŴ �ěĔŠĴĽŤē �źİŻĊĖ �Ě ǁżŁĭĽŤē �ěĔŬĔżėŤē �ŮŨ�ĴżėšŤē �ŪšŤē �ēĲű�ŒńŴ�ĴŉĬ
�Ě ǁżŁĭĽŤē �Ě ǁżŀŵŁĭŤē �ĚŻĔũĨ �ŽŘ �ęİŐĔĹũŤē �ĔŲŭšũŻ �Ě ǁżĤŵŤŵŭšĜŴ �Ě ǁżŬŵŬĔŜ �ęİŻİĤ �ĦűĔŭŨ �ěĳŵň �ȕ ǁŎĩŤē
�ŮżŬēŵŝŤē�ĴŻŵŉĝĖ�ĳēĴũĝĸǘē�ĘĥŻ��ĔŲżťŐ�ŽŨŵšĩŤē�ĵŴĔĥĝŤē�ĚťšĽŨ�ŚżřĭĜ� ƻĔŅŻĉ�ĔŲŭšũŻŴ�ȕţǙŕĝĸǘē�ŮŨ
�ĴŉĭŤ �ŮżŭňēŵũŤē �ņŻĴőĜ �ūŴį � ǁŽŝżŝĩŤē �ŮŨĶŤē �ŽŘ �Ě ǁżũťŐ �ĴġŠĉ �Ě ǁŨĔŐ �ĚĸĔżĸ �Ĕŭ ǁŨČŻ �ŽšŤ �ĔżĤŵŤŵŭšĝŤēŴ
�ĴŻĴŝĝŤē�ŮŨ�ŪĹŝŤē�ēĲű�ĶĤŵŻ��ěĔŨŵšĩŤē�ĘŬĔĤ�ŮŨ�ĚňĴřũŤē�ĚėŜēĴũŤē�Ŵĉ�ěĔŠĴĽŤē�ĘŬĔĤ�ŮŨ�ţǙŕĝĸǘē

�ţĔĥũŤē�ēĲű�ŽŘ�Ě ǁżŤĔĩŤē�ěĔĸĳĔũũŤē�ŦŅŘĉ

�ĚťĬēİĝũŤē �ŞňĔŭũŤē �Ę ǁťŉĝĜ ��ĚũĭŅŤē �ěĔŬĔżėŤē �ŚżŭŁĜ
�ěĔŬĔżėŤē�ĚŠĳĔĽũŤ�Ě ǁŝĠ�Ěšėļ

�Ě ǁżŘēĴŕĤ �ěēĆĔŁĨč �Ů ǁũŅĝĜ ��ĚĨŵĝřũŤē �ěĔŬĔżėŤē �İŐēŵŜ
�ěĔ ǁżŠŵťĹŤēŴ �ĦĐĔĝŭŤēŴ �ȕĚ ǁżťšŤē �ŚżŤĔšĝŤē �ŮŐ �Ě ǁżŭŨĵŴ
�ţŵĩšŤē �ĕĴļŴ �ŮżĬİĝŤēŴ �Ě ǁżŠĴĩŤē �ŦġŨ� �Ě ǁżĩŁŤē

��ğįēŵĩŤēŴ�ĚũŻĴĥŤēŴ

�Ŵĉ �ęĴżŕŁŤē �Ě ǁżũŜĴŤē �ĳĔĠǚē �Ů ǁũŅĝĜ ��Ě ǁżŁĭĽŤē �ěĔŬĔżėŤē
����ĆēĴĽŤē �ģıĔũŬ �ȕţĔŁ ǁĜǘē �ȕĚ ǁżŠĴĩŤē� � ǁŽũŜĴŤē �ěĔĝřŤē
�ěēĴ ǁżŕĝũŤē �ȕŦŠǜē �ţŵĨ �ĚżŁĭĽŤē �ěĔōĨǙũŤē �ȕ�ĮŤč
�ȕęĳēĴĩŤē �ĚĤĳį� �Ě ǁŻĳĔżőũŤē �Ě ǁżĩŁŤē �ěĔŬĔżėŤē �ȕĚ ǁżŁĭĽŤē
�ůĲű �ŒũĤ �Ę ǁťŉĝŻŴ ���ĮŤč ����ŧŵŭżĥŤē �ȕĵŵŠŵťŕŤē

��ĚŨİĭŤē�ŽŨ ǁİŝ ƿŨ�ŮŨ�ĚŠĳĔĽŨ� ƻĔėŤĔŔ�ěĔŨŵťőũŤē

�ŧĔōŭŤ �Ě ǁżťżŁřĜ �ŚżŤĔšĜ �Ů ǁũŅĝĜ ��ĚżŨŵšĩŤē �ěĔŬĔżėŤē
�ĦĐĔĝŭŤē�ěĔŬĔżĖ�ȕĚ ǁŻįĴřŤē�Ćēįǜē�ěǘ ǁİőŨ�ȕĚ ǁżĩŁŤē�ĚŻĔŐĴŤē

�Ě ǁżťżŁřĝŤē

�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē

�ěĔŬĔżĖ
�ĚŨŵšĩŤē

�ěĔŬĔżĖ
ĚĨŵĝřŨ

ĚũĭŅŤē�ěĔŬĔżėŤē�ęĳēįč
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

ĚũĭŅŤē�ěĔŬĔżėŤē�ŚżŭŁĜ
�ĚŐĴĹĖ�ŧ ǁİŝĝĜ�ĔżĤŵŤŵŭšĝŤē� ǁūǜ�ěĔŨēİĭĝĸǘēŴ�ěĔŬĔżėŤē�ŇĔũŬǜ� ǁŽťżŁřĜ�ŚżŭŁĜ�ŪŻİŝĜ� ƻĔėŤĔŔ�İżřũŤē�ĴżŔ�ŮŨ

��ĔŲĖ�Ū ǁšĩĝŤē�ĢżĨ�ŮŨ�ěĔŬĔżėťŤ� ǁŧĔŐ�ŚżŭŁĜ�ŪŻİŝĜ�ŮšũũŤē�ŮŨ�ŮšŤŴ��ęĴżėŠ

�ĘżĜĴĝŤĔĖ�ĚĠǙġŤē�ŗĔŭŀǜē�ůĲű�ŮŨ� ƻ ǁǙŠ�ķĳİŭĸŴ

�ĔŲŭŨ�ęįĔřĝĸǘē�ŮšũŻ�ų ǁŬǜ�ȕħŵĝřŨ�ŦšĽĖ�ĔŲĝŠĳĔĽŨ� ǁŪĝĜ�ĔŨİŭŐ�ĔŭĜĔŬĔżĖ�ĚũżŜ�ŒřĜĴĜ��ĚĨŵĝřũŤē�ěĔŬĔżėŤē
�ŪżżŝĝŤ�ĚŜŵėĹŨ�ĴżŔ�ęēįĉ�©ĚĨŵĝřũŤē�ěĔŬĔżėŤēª�Ĵ ǁŘŵĜ��Ě ǁżŨŵšĩŤē�ŪōŭŤēŴ�ŦŝŭŤēŴ�Ě ǁĩŁŤē�ŪōŬ�ŮżĹĩĜ�ŽŘ

��ȗŒńŵŤē�ĚĥŤĔőũŤ� ƻǘĔ ǁőŘ� ƻĆēĴĤč�Ĳĭ ǁĝŬ�ŚżŠŴ�ŹĝŨ��ŗĴőŬ�ūĉ�ŒżŉĝĹŬ�ŢŤĲĖŴ�ȕĆēįǜēŴ�ěĔĸĔżĹŤē
�ěēĴļČũŤēŴ�ȕ ǁŽŬĔšĹŤē�ĆĔŁĨǞē�ěĔŬĔżĖ�ȕŊĐēĴĭŤē��ĚĨĔĝũŤē�ĚĨŵĝřũŤē�ěĔŬĔżėŤē�İŐēŵŜ�ŮŨ�ĴżġšŤē�ŦőřŤĔĖ�ĔŭŻİŤ
�ěĔŬĔżėŤē �ŇĔũŬĉ �ŮŨ �İŻİőŤē �ĴŻŵŉĜ �ȕĴżėŠ �ŦšĽĖŴ �ȕĚũĭŅŤē �ěĔŬĔżėŤē �ŧŵŲřŨ �ĳ ǁŵŉĜ �ŒŨ �ĔŭŭšũŻŴ ��Ě ǁżŤĔũŤē
�ȕśŵėĹŨ�ĴżŔ�ŵĩŬ�ŹťŐ�Ěť ǁŁřŨŴ�� ǁŽŝżŝĩŤē�ŮŨĶŤē�ŽŘ��ęĴļĔėŨ�ūŵšĜ�ūĉ�ěĔŬĔżėŤē�ůĲŲŤ�ŮšũŻ��ĚĨŵĝřũŤē
�ě ǁǙĥĸ��ę ǁĴũĝĹũŤē�Ě ǁżŨŵżŤē�ęĔżĩťŤ�Ě ǁżėŬĔĤ� ƻēĳĔĠć�ĔűĳĔėĝŐĔĖ�ęĴļĔėŨ�ĞĥĝŬ ƿĉ�ěĔŬĔżĖ�ŹťŐ�ĘŤĔŕŤē�ŽŘ�İũĝőĜ�ĔŲŬǜ
� ǁŪťűŴ�ȕěĔŜĴŉŤē�ŹťŐ�ĴżĹŤē�ğįēŵĨ�ěĔ ƾż ƾŘ ƾŴ�ȕĚ ǁŻŵťĭŤē�ŚĜēŵŲŤē�ĴėŐ�ŒŜēŵũŤē�ěĔ ǁżĠēİĨč�ȕĚ ǁżũŜĴŤē�ěǙŨĔőũŤē

� ǁźĴĽĖ�Ŧ ǁĬİĜ�ūŴį� ǁŽšżĜĔŨŵĜŴĉ�ŦšĽĖ�ĔŲĤĔĝŬč�ĘĸēŵĩťŤ�ŮšũŻ�źĉ��� ƻē ǁĴĤ

�Ě ǁżŁĭĽŤē�Ě ǁżŀŵŁĭŤē�ŃĴőĜ�ĔŲŬĉ�ŵű�ĚŠĴĝĽũŤē�ěĔŬĔżėŤē�ůĲű�ŦġŨ�ŽŘ�ŞťŝťŤ�ęĴżġũŤē�ĚĹżĐĴŤē�ĘŬēŵĥŤē�ŮŨ
�ĪŤĔŁũŤē �ůĲű�ņřĭĜ �ūĉ �ŮšũŻ ��Ě ǁŻĳĔĥĝŤēŴ �Ě ǁżŁĭĽŤē �ĪŤĔŁũŤē �ŮżĖ �Ĵ ǁĜŵĝŤĔĖ �Ş ǁťőĝŻ �ĴĬć �ŞťŜ�Ě ǁũĠŴ ��ĴŉĭťŤ

�Ě ǁŨĔŐ�ŒŘĔŭŨ�ŪŻİŝĜ�ŽŘ�ĔŲĜĳİŜ�Ŧ ǁťŝĜŴ�ĚŠĴĝĽũŤē�ěĔŬĔżėŤē�ŹŭŔ�Ě ǁżšťũŤē�ě ǁǙĥĸ
�ěĔŬĔżĖª�ţ ǁŴĉ �'Ǫ'�ĚżũŭĝŤē �ŦĤĉ �ŮŨ�ěĔŬĔżĖ �ęĳįĔėŨ�ĞŘĔńĉ�ȕĚŠĴĝĽũŤē �ĚũĭŅŤē �ěĔŬĔżėŤē �Ě ǁŻŵżĨ�ŗĔĽĝŠǘ
�ŽŭňēŵũŤ �Ě ǁżŠĴĩŤēŴ �ţĔŁ ǁĜǘē �ģıĔũŬ �ŚŁĜ �ěĔŬĔżĖ �Ğŭ ǁũŅĜ �ŽĝŤēŴ �ȕŪŤĔőŤē �ŽŘ �Ě ǁżŝżŝĨ �ĚŠĴĝĽŨ�©Ěũĭń

�ĴġŠĉ�Ě ǁŻİżťŝĜ�ěĔŬĔżĖ�ĳįĔŁŨ�ŮŨ�İŻĶŨ�ŹŤč�ĚŘĔńǞĔĖ�ģĔőŤē�ŦĨĔĸ

�ŮŨ�İŻİőŤē� ǁūĉ�ŹŤč�ĚżũŭĝŤē�ŦĤĉ�ŮŨ�ěĔŬĔżĖ�ęĳįĔėŨ�ŽŘ�Ě ǁżġĩĖ�ĚŐŵũĥŨ�ǯǦ�ųĖ�ĞŠĴĝļē�źĲŤē�ŦũőŤē�ĴżĽŻ
�ůĲű�ŽŘ�� ƻĔŨŵũŐ�ĒňĔĬ�ŦšĽĖ�ŪŲřŻ�İŜ� ǁźĴĽėŤē�şŵťĹŤē�ŮŐ�ěĔŬĔżĖ�ĳēİŀĎĖ�Ěŝ ǁťőĝũŤē�Ě ǁżŀŵŁĭŤē�ŗŴĔĭŨ
�ŒżŉŝĝŤē�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ��ęĳ ǁŵŉĝŨ�Ě ǁżĖŵĸĔĨ�ěĔ ǁżŨĵĳēŵĬ�ĚŉĸēŵĖ�ěĔŬĔżėŤē�ĞĥŤŵŐ�ȕĚŠĴĝĽũŤē�ěĔŬĔżėŤē
�ȕŒŜēŵŤē�ŽŘ��łĭļ� ǁźĉ�ŚŻĴőĜ�ęįĔŐč�ŦũĝĩũŤē�ĴżŔ�ŮũŘ�ŢŤĲŤ���Ě ǁżőżũĥĝŤē�ěēĴ ǁļČũŤē�ŧēİĭĝĸēŴ�İ ǁŝőũŤē
�ůĲű�Ğĸĳį�ŽĝŤē �Ě ǁżġĩėŤē �ěĔŐŵũĥũŤē �ŮŨ�İŻİőŤē �ŦėŜ�ŮŨ�Ź ǁĝĨ�ŚŻĴőĝŤē �ęįĔŐǞ�ĳĔĹŨ� ǁźĉ�ŚĽĝšŻ�ŪŤ

�Ě ǁŀĔĭŤē�ĚŤĊĹũŤē

�Ě ǁżŬŵŬĔŝŤē�Ě ǁżĨĔŭŤē�ŮŨ�Īżĩŀ�ĢĩĖ� ǁźǜ� ƻĔŬĔ ǁĥŨ�ĚĨĔĝŨ�ĚĨŵĝřũŤē�ěĔŬĔżėŤē� ǁūĉ�ŮŨ�ŪŔĴŤē�ŹťŐŴ�ȕŢŤı�ŹŤč� ƻĚŘĔńč
�ŊŝŘŴ�ħĴĝŝũŤē�ŃĴŕťŤ�ŊŝŘ�ěĔŬĔżėŤē�ŧēİĭĝĸē�Ě ǁżŬĔšŨč�į ǁİĨ� ǁŽŬŵŬĔŝŤē�İŝőŤē� ǁūĎŘ�ȕĔŨ�ĚŐŵũĥŨ�ųĖ� ǁŪĝŲĜ
�ŽŘ �ŦĠĔũŨ � ǁŽŬŵŬĔŜ� ǁŽĤŵŤŵŭšĜ �ŦũŐ �ĳĔňč �ŧİĭĝĹ ƿŻ ��ħēĴĝŜǘē �ēĲű �ēŵŨİŜ �ŮŻį ǁİĩŨ � ǁĿĔĭļĉ �ŦėŜ �ŮŨ
�Ě ǁżĖŵĸĔĩŤē�ěĔ ǁżŨĵĳēŵĭŤēŴ� ǁźİŜĔőĝŤē�ūŵŬĔŝťŤ�ŧēİĭĝĸǘē�ēĲű��ŽŤĔĝŤē�ŒŉŝũŤē�ŽŘ�ĴŠĲżĸ�ĔũŠ�ĚŝġŤē�ěĔšėļ
�ŮŨ�ŗİŲŤē�ŵű�Ě ǁżŁĭĽŤē�ěĔŬĔżėťŤ�ĚŠĳĔĽũŤēŴ�ŧēİĭĝĸǘē�ŮšũŻ�ŚżŠ�ŞżŜİĜŴ�İŻİĩĜ�ŽŘ� ƻĔőŨ�ęİ ǁŝőũŤē

�ŧēİĭĝĸǘē�ŹťŐ�ŦŜĉ�ěēį ǁİĩŨ�ŒŨ�ŒżũĥťŤ�ĚĨĔĝŨ�ȕĚĨŵĝřŨ�ěĔŬĔżĖ

�Ě ǁżĝĩĜ�Ě ǁżŭėŤ�ģĔĝĩĜ�ĔŲŭŨ� ǁźĉŴ�ȕěĔŠĴĽŤēŴ�įēĴŘǜē�ĔŲĖ� ƻĔżĤıŵũŬ�Ū ǁšĩĝŻŴ�ȕĚ ǁżšťũŤē�Ěť ǁĥĹŨ�Ŵĉ�Ě ǁŀĔĬ�ěĔŬĔżĖ
�ŧēİĭĝĸǘē�ŹťŐ�ŮżŨĳĔŀ� ƻĔŝżŜİĜŴ� ƻĚėŜēĴŨ�Ů ǁŨČĜ�Ě ǁżĤŵŤŵŭšĜŴ�Ě ǁżŬŵŬĔŜ

�ĴġŠĉ�ęį ǁİĽŨ�ŊĖēŵń�ĔŲżťŐ�ūŵšŻŴ�ŦŜĉ�ĴļĔėŨ� ǁŽŨŵšĨ�ŗēĴļǞ�ęįĔŐ�ŒŅĭĜ�ȕĚ ǁŻĴĸ�Ě ǁżŨŵšĨ�ěĔŬĔżĖ
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�ŶĴĬĉ�ūēİťĖŴ�ęİĩ ǁĝũŤē�ěĔŻǘŵŤēŴ� ǁŽĖŴĳŴǜē�įĔĩ ǁĜǘē�ŽŘ�Ě ǁżŀŵŁĭťŤ�ęİŻİĥŤē�ŮżŬēŵŝŤē

�Ŵĉ �įēĴŘǜē�ęįĔŐ�ěĔŬĔżėŤē �ŮŨ�ŽŬĔġŤē �ŏŵŭŤē �ēĲŲĖ�ŪšĩĝŻ��Ě ǁżšťũŤē�ĚťĥĹŨ�ěĔŬĔżėŤēŴ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē
��ĚŨēĴŁĖ�ěĔŬĔżėŤē�ŧēİĭĝĸǘ�ŞżŜİĝŤēŴ�ŊėŅŤē�ĔŲŭšũŻ�Ě ǁżŬŵŬĔŜŴ�Ě ǁżĤŵŤŵŭšĜ�ĚżĝĩĜ�ĚżŭĖ�Ę ǁťŉĝŻŴ�ȕěĔŠĴĽŤē
�ŮżĖ �ĦŨį�Žű�ĚŝġŤē �Ěšėļ��ĚŝġŤē �ěĔšėļ�ŹŐİ ƿŻ �ěĔŬĔżėŤē �ĚŠĳĔĽũŤ�ŧĔōŬ�ŵű�Ě ǁżŤĔĩŤē �ěĔĸĳĔũũŤē �ŦŅŘĉ
�İŝőŤē �ŮżĖŴ��Ě ǁżŁĭĽŤē �ěĔŬĔżėŤē �ŽŘ�ĆĶĤ�ŦšŤ�ŧİĭĝĹũŤē �ěĔżĨĔũĸ�ĳĔĹŨ�ŎřĩŤ±�Ě ǁżĖŵĸĔĩŤē �ěĔšėĽŤē
�ěĔŨēİĭĝĸǘē�ůĲű�ĚřŤĔĭŨ�ţĔĨ�ŽŘ�ěĔĖŵŝőŤēŴ�ěĔŬĔżėťŤ�ĔŲĖ�ħŵũĹũŤē�ěĔŨēİĭĝĸǘē�į ǁİĩŻ�źĲŤē� ǁŽŬŵŬĔŝŤē
�Ě ǁżŁĭĽŤē�ěĔŬĔżėťŤ�ěēĳįĔėŨ�ţǙĬ� ƻĔĨĴň�ĴġŠǜē�ŵű�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ęĳēįǞ�ģıŵũŭŤē�ēĲű�ĴėĝőŻŴ��ĚĨŵũĹũŤē

� ǁŽũŤĔőŤē�źįĔŁĝŜǘē�ŶİĝŭũŤē�ŽŘ

�ŮšũŨ�ĴżŔ�ŵű�ĔŨŴ�ŮšũŨ�ŵű�ĔŨ�į ǁİĩĜ�ěĔŜĔŉėĖ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ŒżũĤ�ŊĖĴĜ�ȕĚũōŬǜē�ůĲű�ŦġŨ�ŽŘ
�ȕŮżŠĳĔĽũŤē�ŒżũĤ�ŮżĖ� ǁŽŬŵŬĔŝŤē�İŝőŤē�ŽŘ�įŵŭėŤē�ŒŨ� ƻĔŨĔũĜ�ěĔŜĔŉėŤē�ůĲű�ŞĖĔŉĝĜ��ěĔŬĔżėŤē�ŧēİĭĝĸē�ŽŘ
�ŧēİĭĝĸē�ŞżŜİĜ�ŽŘ� ǁŞĩŤē�ŽŉőĜŴ�Ě ǁżĨĔũĹŤē�ěĔŜĔŉĖ�ŏĔėĜē�ŧİŐ�ŹťŐ�ŃĴřĜ�ěĔĖŵŝŐ�ŹťŐ� ǁłŭŻ�źĲŤēŴ
�ŧēİĭĝĸē�ŞżŜİĜ�ŮšũŻ�ȕŧĔōŭŤē �ŹťŐ�ęįŵĤŵŨ�ěĔŬĔżėŤē �ĳįĔŁŨŴ�ěĔ ǁżĨĔũĹŤē�ŒżũĤ�ĪėŁĜ�ĔũŤĔĨ��ěĔŬĔżėŤē

�ěĔŬĔżėŤē�ēŵėĩĹŻ�ūĉŴ�ŪŲĜĔżĨĔũĸ�ĴżżŕĜ�įēĴŘǜē�ŒżŉĝĹŻŴ�ȕ ƻĔ ǁżšżĜĔŨŵĜŴĉ�ěĔŬĔżėŤē

ĞřŻŵĹŤē�ěĔšėļ�ŵű�ŗŴĴőŨ�ţĔġŨ�ŦŅŘĉ��ĚŉżĽŬŴ�ĚŭŨć�ĔŲ ǁŬĉ�ĞĝėĠĉ�ĚŝĠ�ěĔšėĽŤ�ěēĳēİŀč�İĤŵĜ�ȕŧŵżŤē
��şŵŭėŤē �ŮżĖ �ţēŵŨǜē �ŦŝŬ �ŽŘ � ƻĔ ǁżŨŵŻ �ěēĳǘŴİŤē �ěĔŬŵżŤĴĝƸĖ �ųĖ �śŵĠŵŨ �ŵĩŬ �ŹťŐ �ŦŨĔőĝĜ �ŽŲŘ �ȕ6:,)7
�ŊŝŘ �ĚŁ ǁŁĭŨ �ŪōŭŤē �ůĲű �ȕ ǁŽŤĔĩŤē �ĞŜŵŤē �ŹĝĨ �� ƻēİĖĉ �śĴĝĭ ƿĜ �ŪŤ �ĔŲ ǁŬĉ �Žű �ĚĽűİťŤ �ęĳĔĠč �ĴġŠǜē �ĔŲĝũĸ
�ŪōŬ�ūŵġĨĔėŤē�ŹŭĖ�ȕĚ ǁżŁĭĽŤē�ěĔŬĔżėŤē�ęĳēįǞ�ĚŲĖĔĽŨ�ĚŭŨć�ĚŝŻĴň�įēĴŘǜē�ĪŭũŤ��©ŮżũŲũŤē��ĿĔĭļǝŤª
�ūĶĭŨ� �Ŵ � �RSHQPKHDOWK �źŵťĭŤē �ŚĜĔŲŤē �ĴėŐ � �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ĦŨĔŬĴĖ �ŦġŨ �ĳİŁũŤē �ĚĨŵĝřŨ �ěĔ ǁżĥŨĴĖ
�ĆĔŠĴĽŤē �ŮŨ �İŻİőŤē �ŒŨ �ĚũōŬǜē �ůĲű �ūŴĴėĝĭŻ �ūǚē �ŪűŴ �ȕ �RSHQ3'6 ��ħŵĝřũŤē �Ě ǁżŁĭĽŤē �ěĔŬĔżėŤē

��Ůż ǁżŐĔŭŁŤēŴ�Ůż ǁżŨŵšĩŤē

�ūĔ ǁšĹŤē�ěēĆĔŁĨǞ�Ě ǁżťżŁřĜ�ěĔŬĔżĖŴ�Ě ǁżėŻĴń�ěĔŬĔżĖ�ęįĔŐ�ĚġŤĔġŤē�ĚđřŤē�Ů ǁũŅĝĜ��Ě ǁŻĴĹŤē�Ě ǁżŨŵšĩŤē�ěĔŬĔżėŤē
�ęİũĝőũŤē �Ě ǁżĩŁŤē �ŪōŭŤē �ĳŵŲŌ�Œ ǁĸŵŻ �ĔũĖĳ ��Ě ǁżŐĔũĝĤǘē �Ě ǁĩŁŤē �ŦŨēŵŐŴ�ȕĚ ǁżťżŁřĜ �ŚŻĳĔŁŨŴ�ȕĚ ǁżũĸĴŤē
�şŵťĹŤē�ěĔŬĔżĖ�ŇĔũŬĉ�ŒżũĤ�ŦũĽĝŤ�ĔŲŐĔĹĜēŴ�ĚŻĴĹŤē�Ě ǁżŨŵšĩŤē�ěĔŬĔżėŤē�ůĲű�ŞũŐ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ

�źįĴřŤē

�ěĔŬĔżėŤē �ŮŨ �ĴżėŠ � ǁŪŠ �ŒńŴ �ŮŨ �ěĔŬĔżėŤē �ŹťŐ �ęİũĝőŨ �ŮżŬēŵŜŴ �ěĔĸĔżĸ �ĳĔĽĝŬǘ �ĺżĐĴŤē �ĴŉĭŤē �ĊĽŭŻ
�ĕēŵĥŤē �ȗěĔŬĔżėŤē �ŹťŐ � ƻēįŵżŜ �ŃĴřĜ �ūĉ �ěĔŨŵšĩŤē �ĳĔĝĭĜ �İŜ �ēıĔũŤ �ŮšŤŴ ��ěĔŨŵšĩŤē �źİŻĊĖ �Ě ǁżŁĭĽŤē
�ĚżŠŵťĹŤē�ěĔŬĔżėŤē�ŹŤč�ţŵŀŵŤē� ǁŪĝŻ�ĔŨİŭŐ�ŽŬĔőĜ�İŜ�ȕŮżŭňēŵũŤē�ŊŝŘ�ĺżŤŴ�ȕĔŲĹřŬ�ěĔŨŵšĩŤē�ūĉ�ŵű
�ęĴżĬǜē�ūįŵŭĸ�ŦżũőŤē�ěĔėŻĴĹĜ�ŒŨ�ŽŨŵŝŤē�ŮŨǜē�ĚŤĔŠŴ�ŦŐĔřĜ�ĲĬĊŭŤ��ĚũĐǙŨ�ĴżŔ�ĚŝŻĴŉĖ�ĔŲżŭňēŵũŤ

�ęİĩ ǁĝũŤē�ěĔŻǘŵŤē�ŽŘ

��©ĔũŲĹšőŤ�ģĔĝĩŬ�ŮżĝŭĠē�ŮżĝĸĳĔũŨ�ŮŨ�ŦĽřŤē�ĊĽŬª� ƻēĴ ǁĬČŨ�ŏĔŘİŤē�ĴŻĵŴ�ĘĐĔŬ�ȕĴĜĳĔŠ��ĕ�ūŵĝļĉ�ţĔŜ
�ĴŨǜēŴª��ŗĔńĉŴ��©ĊŉĬ�ēĲűª��©İĨēŴ�ūĔšŨ�ŽŘ�ęĶ ǁŠĴŨ�ěĔŨŵťőũŤē�ŮŨ�ĚťĐĔű�Ěż ǁũŠ�şĔŭű�ūĔŠª�ţĔŜŴ

��ūįŵŭĸ�İżĹŤē�ŶİŤ�ūĔŠ�źĲŤē�ţŵŀŵŤē�ŮŨ�ŏŵŭŤē�ēĲű�Źŉő ƿŻ�ūĉ�łĭĽŤ�ŽŕėŭŻ�ǘ�ȕ©ŽŬĔġŤē
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�ŇĔũŬǝŤ�ęĴġőĖŴ�ŦŁřĖ�ŢŤıŴ�ȕĚŐ ǁĵŵŨ�ĚŝŻĴŉĖ�ĚũĭŅŤē�ěĔŬĔżėŤē�įĳēŵŨ�ěĔŨŵšĩŤē�ŪōŭĜ�ūĉ�ĘĥŻ�ȕ ǍŪ ƾĠ�ŮŨŴ
�ŦšĽĖ��ĴżřĽĝŤēŴ�Ě ǁżĖŵĸĔĩŤē�ŪōŭŤē�ŮŨ�ĚřťĝĭŨ�ŇĔũŬĉ�ŧēİĭĝĸĔĖŴ�ȕŒŜēŵŨ�ę ǁİŐ�ŹťŐ�ěĔŬĔżėťŤ�ĚřťĝĭũŤē
�Ŵĉ �ĴŘēŵĝŤē �ĘĹĨ� ƼĆēŵĸ�ȕĚő ƾń ǂŵ ƾũ ƿŨ �ħĔũĹŤēŴ �ţŵŀŵťŤ �ĔŻǙĬ�Ůũń�Ě ǁŻĴĽėŤē �įĳēŵũŤē �ŪżōŭĜ �ĘĥŻ �ȕųĖĔĽŨ
�Ě ǁżĖŵĸĔĩŤēŴ�ĚŻĴĽėŤē�įĳēŵũťŤ�ūŵšĜ�ūĉ�ĘĥŻ�ȕĚ ǁŻĶŠĴũŤē�ŗēĴňǝŤ�ĚňĴřũŤē�ę ǁŵŝŤē�ŒŭũŤŴ��ěĔŬĔżėŤē�ŊũŬ�ĘĹĨ

�ĚŐĵŵŨŴ�ĚřŻįĳ�įĳēŵŨ

�ĚŻĴżřĽĜŴ�Ě ǁżĖŵĸĔĨ�ŪōŬ�ěēıŴ� ƻĔżŝŉŭŨŴ� ƻĔ ǁżĐĔŻĶżŘ�ĚŐ ǁĵŵŨ�ěĔŬĔżėŤē�İŐēŵŜ�ūŵšĜ�ĔŨİŭŐ��ŽŤĔĝŤĔŠ�ŵű�ŞŉŭũŤē
�ųĖĔĽŨ �ŦšĽĖŴ ��Ě ǁżĖŵĸĔĩŤē �ŊĐĔĸŵŤē �ţǙĬ �ŮŨ �Ŵĉ � ƻĔ ǁżĐĔŻĶżŘ �Ćēŵĸ �ȕĔŲĝũĤĔŲŨ �ĘőŁŤē �ŮũŘ �ȕęĴŻĔŕĝŨ
�ěēĳĔėĭĝĸǘē�ęĶŲĤĉ�ŎŘĔĩĜ�ūıč�ēĲšű��ěĔżĨĔũĹťŤŴ�ĴĽėťŤ�Ě ǁŻŵťĬ�ųėļ�ęĴŻĔŕĝŨ�ĚżŭĖ�ŢťũĜ�ŽĝŤē�ěĔũ ǁōŭũťŤ

��ĔŲĝŬŴĴŨ�ŹťŐ�Ě ǁżĖĔűĳǞē�ěĔũ ǁōŭũŤēŴ

�ūĵĔĭŨ��ŞĖĔĹŤē�ŒŉŝũŤē�ŽŘ�ęĳŵŠĲũŤē�ĚŝġŤē�ěĔšėĽŤ�ųĖĔĽŨ�ĚũōŬǜē�ŮŨ�ŊũŭŤē�ēĲŲŤ�Ě ǁżĖŵĸĔĩŤē�ĚżŭėŤē
�ĚŲĖĔĽŨ�ĚżŭėŤē��ěĔŬĔżėŤē�ūĵĔĭŨ�ŮżĖ�ĚŠĳĔĽũŤē�ŹťŐ�ŞżŜİĜŴ�ȕĚŐĵŵŨ�ĳįĔŁŨ�ȕěĔżĨĔũĸ�ŒŨ�ĚŐ ǁĵŵŨ�ěĔŬĔżĖ
�ŽŭėĜ� ǁūĎŘ�ŢŤĲŤ�ȕĚ ǁżŬŴĴĝšŤǞē�Ě ǁż ǁėŉŤē�ěǙĥĹŤē�ŴİŻČŨ�ĔűĳŵŁĝŻ�ŽĝŤē�Ě ǁŻĶŠĴũŤē�ŮżŭňēŵũŤē�ěĔŬĔżĖ�ūĵĔĭũŤ� ƻē ǁİĤ
�ĴġŠĉŴ�ŦŲĸĉ�ĚŨŵšĩŤēŴ�ŮżŭňēŵũťŤ�Ě ǁżŬŴĴĝšŤǞē�Ě ǁż ǁėŉŤē�ě ǁǙĥĹŤē�ŮżĖ�ěĔŬĔżėŤē�şĳĔĽĜ�Ŧőĥżĸ�ĚżŭėŤē�ůĲű
�ŹťŐ�ĚżŭėŤē�ůĲű�ĳĔėĝĬĔĖ� ǁŽĖŴĳŴǜē�įĔĩ ǁĜǘē�ţŴįŴ�ĔŠĴżŨĉ�ŽŘ�ěĔŻǘŵŤē�ŮŨ�İŻİőŤē�ěĉİĖ�ȕĘėĹŤē�ēĲŲŤ�� ƻĔŭŨĉ

�Ćēŵĸ� ǁİĨ�ŹťŐ� ǁŽĤĳĔĭŤēŴ� ǁŽťĬēİŤē�ŦżťĩĝŤē�ěĔŨİĬ

�ęĳİŜ�ŦŐ�İŻİĥŤē�ŪťőŤē�ēĲű�ĴĠČŻŴ��ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ŹťŐ�İũĝőũŤē� ǁŽ ǁĩŁŤēŴ�Ž ǁėŉŤē�ŪťőŤē�ŹŨĔŭĝŻ
�ŒŻĴĹĜ�ŵű�ĚżŤĔĝŤē�ěĔżŀŵĝŤē�ŗİűŴ�� ƻĔŝĖĔĸ� ƻēĳ ǁŵŁĝŨ�ŮšŻ�ŪŤ�ŦšĽĖ�ŏĔĹĜēŴ�ŞũőĖ�ěĔŬĔżėŤē�ŦżťĩĜŴ�ŒũĤ

�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőŨ�ŦũőťŤ�ęĶűĔĤ�Ě ǁżĩŀ�ĚŻĔŐĳ�ŪōŬ�ęįǘŴ

�ŚżŤĔšĝŤē�ņżřĭĜ�ŽŘ�ūŴĔőĝŤē�ŮŨ�ŏŵŭŤē�ēĲű�İżřŻ�� ǁĿĔĭŤēŴ� ǁŧĔőŤē�ŮżŐĔŉŝŤē�ŮżĖ�ěĔŠēĴĽŤē�ŒżĥĽĜ��ǧ
�ĳĔĽĝŬǘē�ŒŻĴĹĜŴ

�ĚĥŤĔőũŤ�ĚżĝĩĝŤē�ĚżŭėŤē�ŽŘ�ĳĔũġĝĸǘē�ņőĖ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ĘťŉĝĜ
�ĚŠēĴļ�ȕŶĴĬĉ �ĚŲĤ�ŮŨ�ȕĘ ǁťŉĝĜŴ��Ě ǁżŬİũŤē �ŪōŭŤē �ŮŨ�İŻİőŤē �ŦġŨ� ƻĔ ǁżťőŘ�ĚřťšŨ�ĞĹżŤ�ĔŲŭšŤŴ�ȕěĔŬĔżėŤē
�ĘťŉŻ�ųŬǜ�ȕ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�ŮżťŨĔőŤēŴ�įēĴŘǜēŴ�Ě ǁŀĔĭŤē�ěĔŠĴĽŤēŴ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŧĔōŬ�ŮżĖ�ę ǁĴũĝĹŨ
�ĚŠēĴĽŤª�źĳĔũġĝĸē�ĳĔňč�ĳŵŁĝŬ�ŚżŠ��ţēČĹŤē�ĵĴėŻ�ŢŤĲŤ��ĚŻĳŴĴŅŤē�ěĔŬĔżėŤē�ŹťŐ�ţŵŁĩŤē�ĆǘČű� ǁŦŠ�ŮŨ
�ȕŽńĔũŤē�ŽŘ��ȗĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪōŬ�ŽŘ�© ǁĿĔĭŤēŴ� ǁŧĔőŤē�ŮżŐĔŉŝŤē�ŮżĖ
�ěēĳĔũġĝĸēŴ� ǁŧĔőŤē �ŏĔŉŝťŤ�©ĚżĸĔĸǜē�ŪōŭŤēª�ěēĳĔũġĝĸē�łżŁĭĜ�ŽŘ�Ŧ ǁġũĝŻ �ŽĸĔżŜ�ĦŲŬ�įĔũĝŐē� ǁŪĜ
�ŮżŨĊĝŤ±Ě ǁŀĔĭŤē�ŃēĴŔǝŤ�şŵŭėŤē�ŦġŨ�Ě ǁżŤĔũŤē�ěĈĽŭũŤē�ĞėġĜ�ūĉ�ĘĥŻ�� ǁĿĔĭŤē�ŏĔŉŝťŤ�©ĚżŝżėŉĝŤē�ŪōŭŤēª
�ŪōŬ��ĴŻŵŉĜ�ŽŘ� ǁĿĔĬ�ŦšĽĖ�ęİżřŨ�ĔŲŬĉ��ĚŅřĭŭŨ�ęİĐĔŘ�ěǘ ǁİőŨ�İŭŐ�ĕŵťŉũŤē� ǁźĳĔũġĝĸǘē�ţĔũŤē�ķĉĳ

�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżđżėŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē

�ŮŨ�ěĔŬĔżėťŤ�ţŵŀŵŤē�ūĔũŅŤ�ěĔŬĔżėŤē�Ě ǁżšťŨŴ�Ě ǁżŀŵŁĭŤē�ěĔĸĔżĸ�ĢŻİĩĜ��ěĔŬĔżėŤē�ŹŤč�ţŵŀŵŤē�ūĔũń��Ǩ
�ěĔŬĔżėťŤ�ŮŨǚē�şĳĔĽĝŤē�Ů ǁŨČĜ�ĚŝġŤē�ěĔšėļ�ūĉŴ�ȕŪŲĖ�ŮżŉėĜĴũŤē�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨİŝŨŴ�ĚńĴũŤē�ŦėŜ

ěĔżŀŵĜ
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ţŵŀŵŤē�ţŵĨ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİŻİĥŤē�Ě ǁżũŜĴŤē�ěēĳİŝŤē�ĔŲŝťĭĜ�ŽĝŤē�ĚšĐĔĽŤē�ěĔŻ ǁİĩĝŤē�ņőĖ�ĳŴİĜ
�ĚŐĔŭŁŤēŴ �ĚŨŵšĩŤē �ŮżĖ �± �ěĔŬĔżėŤē �ĚŠĳĔĽŨŴ �ūŴĔőĝťŤ �ĚŭżĝŨ �ģıĔũŬ �ĴŻŵŉĜ �ĘĥŻ ��ěĔŬĔżėŤē �ĚŠĳĔĽŨŴ
�ĚżĹŘĔŭĝŤē�ĪŤĔŁũŤēŴ�ŮżšťŲĝĹũŤē�Ě ǁżŀŵŁĬ�ŮŨ� ǁŦŠ�ĚŻĔũĨ�źĳŴĴŅŤē�ŮŨ�ŮšŤŴ��Ě ǁżũŻįĔŠǜē�ěĔĹ ǁĸČũŤēŴ
��Ĕŭű�ĕēŵĥŤē�ĚŝġŤē�ěĔšėļ�ŦġŨ�ĚŠĴĝĽũŤē�ĚżŬŵŬĔŝŤēŴ�Ě ǁżĖŵĸĔĩŤē�ŪōŭŤē�Ŧ ǁšĽĜ�İŜ��ěĔŠĴĽťŤ�ĚŐŴĴĽũŤē
�ěĔŬĔżėŤē �ūĵĔĭŨŴ �ěĔżřĽĝĹũŤē �ŮżĖ �ŞżŜİĝťŤ �ĚťĖĔŜŴ �ĚňŵėŅŨŴ�ĚŭŨć �ĚŠĳĔĽũĖ �ħĔũĹŤē �ŒżŉĝĹĜ �ŽŲŘ
�ěĉİĖ�ȕ ƻē ǁĴĬČŨ���KWWS���LGFXEHG�RUJĴōŬē��įēĴŘǝŤ�Ě ǁżŁĭĽŤē�ěĔŬĔżėŤē�ūĵĔĭŨŴ�ěĔŠĴĽťŤ�Ě ǁżšťũŤē�Ěť ǁĥĹŨ
�ęİĩ ǁĝũŤē �ĚšťũũŤē �ŽŘ �ĚżŭňŵŤē � �Ě ǁżĩŁŤē �ěĔŨİĭŤē �Ěđżű �ŦġŨ �ȕĚťŨĔšĝũŤē �ĚŻįŵũőŤē �Ě ǁĩŁŤē �ŪōŬ �ņőĖ
� ƻē ǁİĤ�ęİŐēŴ�ĦĐĔĝŬ �ŒŨ�ŪōŭŤē �ůĲű�ŦġŨ�ĘŻĴĥĝĖ �ȕęİĩ ǁĝũŤē �ěĔŻǘŵŤē �ŽŘ�ĆĔŨİŝŤē �ŮżĖĳĔĩũŤē �ūŴČļ�ęĳēĵŴŴ

���ZZZ�YD�JRY�EOXHEXWWRQ�ĴōŬē�

�ĚťĥĹŨ�ĴżŔ�Ě ǁŀĔĭŤē�ěĔŬĔżėŤēŴ�ęĳŵōĩũŤē�ĴżŔ�ĚżŨŵšĩŤē�ěĔŬĔżėŤē�ŒżũĥĜ��ĚĨŵĝřũŤē�ěĔŬĔżėŤĔĖ�ħĔũĹŤē��ǩ
�ěĔŬĔżėŤēª�ŹťŐ�İũĝőŻ� ǁŽđżĖ� ǁŽĩŀ�ŧĔōŬ�ĴŻŵŉĜ�ůĔĥĜĔĖ�ŒŘİĜ�ŽšŤ�ȕĚĨŵĝřŨ�ěĔŬĔżĖ�İŐēŵŜ�Ůũń�Ě ǁżšťũŤē

�©ĚũĭŅŤē

�ĢĩėŤē �ĦŨēĴĖ �ŮŨ �ĊĽŭĜ �ŽĝŤē �ěĔŬĔżėŤē � ǁĿĔĬ �ŦšĽĖŴ �� �ĴżėŠ �ŦšĽĖ �ęĴġőėŨ �ŧŵżŤē � �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ěĔŬĔżĖ
�ǘŴ��ŮżőŘēİŤē�ŇĔĽŬŴ�ŹńĴũŤē�şŵťĸŴ�ȕĚ ǁŻĴŻĴĹŤē�ěǘĔĩŤē�ŮŨŴ�ȕŽŬǘİżŁŤēŴ�Ž ǁėŉŤē�ŦŝĩŤē�ŽŘ�ĴŻŵŉĝŤēŴ
�ĆĔĽŬč�ĴėĝőŻ��ŪŲĹřŬĉ�ŹńĴũŤē�ŦėŜ�ŮŨ�ŹĝĨ�Ŵĉ�Ě ǁĩŁŤē�ŽŘ�ŮżġĨĔėŤē�ŦėŜ�ŮŨ�ĔŲżŤč�ţŵŀŵŤē� ƻĔŨŵũŐ�ŮšũŻ
�ŽŭŬŵŲėĽŻ�ŹńĴŨª�ęĳįĔėŨ�ŦġŨ�įŵŲĥŤē�Ĵėĝő ƿĜŴ�� ƻĔ ǁżĸĔĸĉ� ƻǙŨĔŐ�ĢĩėŤē�ŪŐİŤ�ĚőĸēŴ�ĚĨŵĝřŨ�ěĔŬĔżĖ�İŐēŵŜ
�ě ǁǙĥĹŤē�ŊĖĳ�ĴėŐ�Ě ǁŨĔŐ�ěĔŬĔżĖ�ĆĔĽŬǞ�ĚĩĤĔŬ�ĚťġŨĉ�KWWS���RSHQPKHDOWK�RUJ�Ŵĉ�©3DWLHQWV�/LNH�0H
�ůĲű �ȕŎĩŤē �ĆŵĹŤ ��ěĔĸĔżŝŤē �ěĔŬĔżĖŴ � ǁŽŁĭĽŤē �şŵťĹŤē �ěĔŬĔżĖ �ŮŨ �ěĔŠĳĔĽŨ �ŒŨ �ĚżŬŴĴĝšŤǞē �Ě ǁż ǁėŉŤē
�ŽŀŵŬ���ĔŲżťŐ�ŗĳĔőĝũŤē��Ě ǁżũĸĴŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ěĔŬĔżĖ�ŪōŬ�ŪōőũĖ�ĚŉėĜĴŨ�ĴżŔŴ�ȕĚ ǁżĐĔŭġĝĸē�ĚťġŨǜē
�ĚŠĳĔĽũĖ�ţŴİŤē�ŧēĶŤčŴ�ěĔĸĳĔũũŤē�ŦŅŘĉ�İŻİĩĜ�ŗİŲĖ�ĚĨŵĝřũŤē�ěĔŬĔżėŤē�şĳĔĽĝŤ� ǁŽũŤĔŐ�śĔġżŨ�ŒńŵĖ

�ĚŤįĔėĝũŤē�ĚőřŭũŤē�ŦĤĉ�ŮŨ��Ě ǁżĩŁŤē�ĔŲĜĔŬĔżĖ

�ȕĚũĭŅŤē�ěĔŬĔżėŤē�ŪōŬ�ęĴšŘ�ĿŵŁĭĖ�Ě ǁŨĔŐ�ĚŠĳĔĽŨŴ�ĚĽŜĔŭŨ�şĔŭű�ūŵšĜ�ūĉ�ĘĥŻ�ųŬĉ�ţŵŝŤē�ĚťŘĔŬ�ŮŨ
�ŽŘ �ĚżŭňŵŤē �Ě ǁżĩŁŤē �ěĔŨİĭŤē �Ěđżű �ȕţĔġũŤē �Ŧżėĸ �ŹťŐ ��ĚĨŵĝřŨ �ěĔŬĔżĖ �ęĳįĔėŨ � ǁźĉ �ŮŨ � ƻēĆĶĤ �ĔűĳĔėĝŐĔĖ
�ĚżŤ ǁŴǜē�ģǙőŤē�ěĔŬĔżĖ�ŧēİĭĝĸē�Ěżũűĉ�ħĴĽŤ�Ěũĭń�ěĔŨŵťőŨ�ĚťũĨ�śǙňč�ŢļŴ�ŹťŐ�ęİĩ ǁĝũŤē�ĚšťũũŤē
�ŮšũŻŴ�ȖĚżũűǜē�ŖŤĔĖ� ƻēĴŨĉ�ŹńĴũŤēŴ�ķĔŭŤē�Ě ǁŨĔŐ�şēĴĝļē�ŒżĥĽĜ�ĴėĝőŻŴ��ŪťőŤē�ŧ ǁİŝĜ�ŦĤĉ�ŮŨ�ŹńĴũťŤ
�ţŵĨ�ĳŵŲũĥŤē�ŒŨ�Ě ǁżťŐĔřĖ�ŦŀēŵĝŤē�ŵű�ŗİŲŤē��ĚũĭŅŤē�ěĔŬĔżėŤē�ųżŤč�Ğť ǁŀŵĜ�ĔŨ�ğİĨĉ�ĳĔŲŌč�ĴėŐ�ųťżŲĹĜ

�ŚżŤĔšĝŤēŴ�ĚťũĝĩũŤē�İĐēŵřŤē�ŮżĖ�ĚŤįĔėũŤē�ţŵĨŴ�ĚŝġŤēŴ�Ě ǁżŀŵŁĭŤē�ĔŻĔŅŜ

�ŧŵťőŤē�Ž ǁżŀĔŁĝĬē�ĘŻĳİĝŤ�ĵĔżĝŨē�ĶŠēĴŨ�ĆĔĽŬč��ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ŧŵťőŤē�ĶŻĶőĜ��Ǫ
�ŦĤĉ�ŮŨ�ĳİŁũŤē�ĚĨŵĝřũŤē�ěēŴįǜē�ŧēİĭĝĸē�ŹťŐ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�ĚżŠŵťĹŤēŴ�Ě ǁżĩŁŤē
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�ěĔŬĔżėŤē �ŧİĭĝĹĜ�ŽĝŤē �ěēĳįĔėũŤēŴ �ĦŨēĴėŤē �ĳĔėĝĬē �ŹťŐ�ŮżŻĴĽėŤē �Ůżť ǁťĩũŤē �ĘŻĳİĝŤ �ĶżũĝŤē �ĶŠēĴŨ �ŧİĭĝĹĜ
�ŧŵťőŤē �Ž ǁżŀĔŁĝĬē �ŮŨ �ĴėŠĉ �įİŐ �ĘŻĳİĜ �ŹŤč �ŽũŻįĔŠǜē �ŒũĝĥũŤē �ģĔĝĩŻ �ȕĚŻĔŕŤē �ůĲű �ŞżŝĩĝŤ ��ĚũĭŅŤē
�ěĔŐįŵĝĹŨŴ�Ě ǁżĩŤē�ěēĴėĝĭũŤē�ŦġŨ�ĚũĭŅŤē�ěĔŬĔżėťŤ�ĚżėŻĴĥĜ�ŞĐēĴň�ĴŻŵŉĜ�ŹŤčŴ�Ě ǁżĖŵĸĔĩŤē�Ě ǁżŐĔũĝĤǘē
�ěĔżŭŝĜ�ŧēİĭĝĸē�ĴėŐ�ĴėŠĉ�ŦšĽĖ�ŦŐĔřŤē�ūŴĔőĝŤē�Œ ǁĥ ƿļ�ēıč�ȕŢŤı�ŹŤč�ĚŘĔńǞĔĖ��Ě ǁżŭŕŤē�ĚĨŵĝřũŤē�ěĔŬĔżėŤē
�ŪŲŭżĖ�ĔũżŘ�ūŴĔőĝŤē�ŮŨ�įēĴŘǜē�Ů ǁšũĝŻ�İŝŘ�ȕěĔŬĔżėťŤ� ǁŽŠĳĔĽĝŤē�ŦżťĩĝťŤ�Ě ǁżĝĩĝŤē�ĚżŭėŤēŴ�ęİ ǁŝőũŤē�ĳĔŲŌǞē

�ęİ ǁŝőũŤē�ěĔŀĔŁĝĬǘē�į ǁİőĜ�ŦŠĔĽŨ� ǁŦĩŻ� ǍŪ ƾĠ�ŮŨŴ�ȕĚżŤŵũļ�ĴġŠĉ�Ŷċĳ�İ ǁŤŵŻŴ
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��ĴżėŠ�ŦšĽĖ�ĚũĭŅŤē�ěĔŬĔżėŤē �ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ŧŵťőŤē�ŧēİĭĝĸǘē�ĚťŲĸ�ěēŴįǜē�ĴŘēŵĜ�ŏ ǁĴĹżĸ
�ȕĚŐĔŭŁŤēŴ�ĚĸİŭŲŤē �śŵĸ�ŽŘ�ęĳŵĠ�įŵŝŐ�ĲŭŨ�ĕŵĸĔĩŤē �ęİŐĔĹũĖ�ŪżũŁĝŤē �ĦŨēĴĖ �ğİĨĉ�ĔũŠ� ƻĔŨĔũĜŴ
�ĚżŭėŤē�ĪũĹĝĸ�� ǁŪŲŨ�ŧ ǁİŝĜ�ğēİĨč�ūǚē�ŒżŉĝĹĜ�ěĔŬĔżėŤē�ĚŠĳĔĽŨ�ěǘŵŠŵĜĴĖŴ�Ě ǁŨĔőŤē�ŦżťĩĝŤē�ěēŴįĉ�ūĎŘ
�ěĔĤĔżĝĨǙŤ�ĚĖĔĥĝĸē�ĴġŠĉ�ĚŝŻĴŉĖŴ�ȕĴėŠĉ�ęĆĔřšĖŴ�ȕŏĴĸĉ�ŦšĽĖ�ĳ ǁŵŉĝŤĔĖ�ŽđżėŤē� ǁŽ ǁĩŁŤē�ŧĔōŭťŤ�ĚĨŵĝřũŤē
�Ě ǁũĝŲũŤē�ūēİťėŤē�ĚŠĳĔĽŨ�ŞĐēŵŐ�ŚżřĭĝŤ�©ěĔĸĳĔũũŤē�ŦŅŘĉ�ŦżŤįª�įēİŐč�ħĴĝŝŬ�ȕēĲŤ��Ě ǁŻĴŻĴĹŤēŴ�ĚŻĴĽėŤē

�Ž ǁżŀĔŁĝĬēŴ�ĆĔėňǜē�ŮżĖ�ĚŠēĴĽŤē�ŪŐį��ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżĩŁŤē�ěĔĸĳĔũũŤē�ŒŻĴĹĜ��ǫ
�©OLYLQJ�ODERUDWRULHV�ĚżĨ�ěēĴėĝĭŨª�ĆĔĽŬč�ŦĤĉ�ŮŨ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�ĚżŠŵťĹŤē�ŧŵťőŤē

�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸĔĖ�ęİŻİĤ� ƻǘŵťĨ�ĳ ǁŵŉĜ

�ĴĠǜē �ŪĭŅŬ �ūĉ �ĚżĐĔŁĨǞēŴ �ĚżŠŵťĹŤē �Ŧ ǁżŤĔĩĝŤē �ŒŨ �Ě ǁż ǁėŉŤē �ěĔŬĔżėŤē �ěĔŐŵũĥŨ �ĦŨį �ţǙĬ �ŮŨ �ŒżŉĝĹŬ
�ŽĝŤē �ŢťĜ �ĘŤĔŕŤē �ŽŘ�Žű�ĚŤĔ ǁőřŤē �Ě ǁżĩŁŤē �ţŵťĩŤē � ǁūč ��ěĔŬĔżėŤē �ěĔŐŵũĥŨ�ŮŨ�ĚŐŵũĥŨ� ǁŦšŤ �ŦũĝĩũŤē
�ŮŻĲŤēŴ �ȕĆĔŁŝĝĸǙŤ � ƻĔ ǁėĨ �ĴġŠǜēŴ �ŹńĴũŤē �ŒŨ �ĴļĔėŨ �şĔšĝĨē �ŹťŐ �ŮŻĲŤē �ĆĔėňǜē �ŒŨ �ĚŠēĴĽŤĔĖ �ěĳ ǁŵň
�ęİĐēĳ�ĳĔšŘĉŴ�ęİŻİĤ�ěĔ ǁżĥŲŭŨ�ŞżėŉĝĖ�ūŵ ǁũĝŲũŤēŴ�ȕĔŲ ǁťĨ�įēĴũŤē�ŦŠĔĽũŤē�ŮšũŨ�Ŧšļ�ŦŅŘĊĖ�ūŵũŲřŻ
�ĘťŔĉ �ĴŲōĜ �ȕŢŤı � ǁŦŠ �İőĖ ��ęİŻİĤ �ţŵťĩŤ �źĳēĴšĝŤē �ĴŻŵŉĝŤĔĖ �ūŵŨĶĝťũŤē �Ūű �ȕŢŤı �ŮŨ �ŪűǜēŴ �ȕęİŐēŴ

�ŦĐēŴǜē�ŮżĹ ǁũĩĝũŤē�Ůż ǁŭėĝũŤē�ŒŨ�ĚőŻĴĸ�Ě ǁŻĳēĴšĜ�Ě ǁżťũŐ�ţǙĬ�ŮŨ�Ě ǁżĤŵŤŵŭšĝŤē�ěĔĨĔĥŭŤē

�ŪŐİĜ�ĚżėŻĴĥĜ�ěĔ ǁŁŭŨ�ŒŨ�şŵťĹŤē�ĆĔũťŐŴ�Ůż ǁŻįĔŻĴŤē�ĆĔėňǜē�ŮżĖ�ŦŨĔšŤē�ūŴĔőĝŤē�ŒżĥĽĜ� ƻē ǁİĤ� ǁŪŲũŤē�ŮŨ
�Ě ǁżĩŀ�ěĔĸĳĔũũŤ�ŒŻĴĹŤē�ĴŻŵŉĝťŤ�ĚŝŻĴŉŤē�ŊėŅŤĔĖ�Žű�ůĲű�ȖĚ ǁżĩŤē�ěēĴėĝĭũŤē�ŦġŨ�ĚőŻĴĹŤē�ěēĳĔšĝĖǘē
�ȕĔŲĥűĔŭŨ�Ůũń�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦżťĩĜ�Ě ǁż ǁėŉŤē�ěĔżťšŤē�ģĳİĜ�ūĉ�ĘĥŻ��ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőŨ�ĚĩĤĔŬ
��Ě ǁż ǁėŉŤē�Ě ǁżŭŲũŤē�ŪŲĜĴżĸ�Ůũń�ŧ ǁİŝĝŤē�ēĲű�ĦŨį�ŮŨ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨ ǁİŝŨ�ŮŨ�ŧįĔŝŤē�ŦżĥŤē�ŮšũĜ�ŽšŤ
�Œ ǁĥĽĜ �ūĉ �Ě ǁż ǁėň �ěĔ ǁżťŠŴ �ŽĐĔŁĨč �ŏĔũĝĤē �ĆĔũťŐ �śĴŘ �ŦėŜ �ŮŨ �ĔŲĜįĔżŜ �ĴėŐ � ƻĔŅŻĉ �įŵŲĥŤē �ůĲŲŤ �ŮšũŻŴ

�Ě ǁżũŻįĔŠǜē�ěĔŀĔŁĝĬǘē�ŮżĖ�ę ǁİĽĖ�ĕŵťŉũŤē�ūŴĔőĝŤē

�©ĚĩŁŤē�ŦĤĉ�ŮŨ�Ěũĭń�ěĔŬĔżĖª�ŒŻĳĔĽũŤ��ŃŴĴŜ�ĦŨēĴĖ��ĚżŬĔũĝĐē�ěǙżŲĹĜ�ĆĔĽŬč ��ǧ
�ĔŲĝŠĳĔĽŨŴ�ěĔŬĔżėŤē�ŹŤč�ţŵŀŵťŤ�©ěĔĸĳĔũũŤē�ŦŅŘĉª�ŦżŤį�ĆĔĽŬč�ŪŐį ��Ǩ

�ĚĨŵĝřũŤē�ěĔŬĔżėŤē�şĳĔĽĝŤ�ŽũŤĔŐ�śĔġżŨ�ŒńŴ�ŪŐį ��ǩ
�ĚũĭŅŤē�ěĔŬĔżėŤē�ŹťŐ�ęİũĝőũŤē�Ě ǁżėŉŤē�ŧŵťőŤē�ŽŘ�ğŵĩėŤē�ŪŐį ��Ǫ

�ĚżŭňŴ�ĶżũĜ�ĶŠēĴŨ�ĺżĸĊĝŤ�ĴżŅĩĝťŤ�©ěĔĸĳĔũũŤē�ŦŅŘĉª�ŦżŤį�ĆĔĽŬč ��ǫ

ěĔũōŭũťŤ�ĚũŐēį�ěĔżŀŵĜ�
Ě ǁżŨŵšĩŤē�ĴżŔ
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�įĳĔŘĳĔű�Ě ǁżťšĖ�ěĔ ǁżĐĔĖŵŤē�ŪĹŝŤ�ŞĖĔĹŤē�ĺżĐĴŤēŴ�İŐĔĹŨ�ıĔĝĸĉ�ȕŽŨēįĉ�ŗŵŤŴĉ�ĶŬĔű
�İŻŵĹŤē�ȕŪŤŵŲŠŵĝĸ�ȕĔšĹŭżŤŴĳĔŠ�İŲőŨ�ŽŘ�źĴĭŘ�ıĔĝĸĉ�ȖĚ ǁŨĔőŤē�Ě ǁĩŁťŤ

�ĆĔėňǜē�ĺżĐĳ�ȖĚ ǁż ǁėŉŤē�įĳĔŘĳĔű�Ě ǁżťŠ�ŽŘ� ǁźĴŻĴĹŤē� ǁĘŉŤē�ıĔĝĸĉ�ȕūŵĹŠĔĤ�ŦżĸŴĉ�ĺżŭŻį
� ǁŧĔőŤē�ĺĝĸŵļĔĹŨ�ŹřĽĝĹũĖ

ēĳēĳĔėŨ�ĚőŨĔĥĖ� ǁźŵżĩŤē�ĆĔŁĨǞēŴ�ěĔ ǁżĐĔĖŵŤē�ŽŘ�ĴńĔĩŨ�ȕźŴĴżŬŵĤĔĖ�ĺżĹŬēĴŘ
�ēİŭŔŴĉ�ȕĔżĤŵŤŵŭšĝŤēŴ�ŧŵťőťŤ

�Ě ǁŨĔőŤē�Ě ǁĩŁťŤ�įĳĔŘĳĔű�ĚżťšĖ�İŐĔĹŨ�ıĔĝĸĉ�ȕŽżŠŵĖ�ŮżŤŴĳĔŠ
�ĔĜēįēĴżĜ�ĚŠĴĽĖ�ĔżĤŵŤŵŭšĝŤē�ŪĹŝŤ� ǁźĲżřŭĝŤē�ĴŻİũŤē�ȕĞĹĖŴĴĖ�Ůřżĝĸ

�Ě ǁŨĔőŤē�Ě ǁĩŁťŤ�įĳĔŘĳĔű�ĚżťšĖ�ěĔ ǁżĐĔĖŵŤēŴ�ĚŻĲŕĝŤē�ŪĹŜ�ŽŘ�İŐĔĹŨ�ıĔĝĸĉ�ȕŴĳĔŘĔļ�ģĳŵĤ

�ĞĹŨŵŬŵšŻǞē�ĚťĥũĖ�ěĔŬĔżĖ�ĳ ǁĴĩŨ�ȕĴżŠŵŠ�ĢżŭżŠ

�ēİŭŔŴĉ�ȕĔŲŭŨ�ĚŻĔŜŵŤēŴ�ŃēĴŨǜē�ĚĩŘĔšŨ�ĶŠĴŨ�ȕěĔżĐĔĖŴ�ŽŀĔŁĝĬē�ȕţǘį�ĔŬŵļ

��ĚėĸŵĩŤē�ğŵĩėŤ�ĴŉŜ�İŲőũŤ� ǁźĲżřŭĝŤē�ĴŻİũŤē�ȕİŨĴŝũŤē�İũĨĉ

�şĳŵŻŵżŬ�ĚŭŻİŨ�ȕŢżĜ�ŦżŬĳŵŠ�ĚőŨĔĤ�ȕĘĸĔĩŤē�ŧŵťŐ�ıĔĝĸĉ�ȕūĴĝĹŻč�ēĳŵėŻį

��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ĆĔŠĴĽŤ�ģİżŤŵŠ�ţĔŻĴėŨč�ĶŠĴŨ�ȕęĳĔĥĝŤēŴ�ěĔżĥżĜēĴĝĸǘē�ĴŻİŨ�ȕĴŤŵżũĝŻĔű�ŦĹŠĉ

�Ě ǁŨĔőŤē�Ě ǁĩŁťŤ�įĳĔŘĳĔű�Ě ǁżťŠ�ȕ ǁĘŉŤē�ŪĹŜ�ŽŘ�şĳĔĽŨ�ıĔĝĸĉ�ȕĶũŤŵű�ŦżĽżŨ

�ēĴĝťšŬč�ȕĚ ǁżŭňŵŤē��Ě ǁżĩŁŤē�ěĔŨİĭŤē�Ěđżű�ŽŘ�ěĔŨŵťőũŤēŴ�ŹńĴũťŤ� ǁŽŭňŵŤē�ĴŻİũŤē�ȕŽĹťżŠ�ŪżĜ

�ŽĤĔũŻį�ĚŠĴļ�ĺ ǁĸČŨ�ȕĳĔŨŵŠ�ŧēĴšżŘ

�ūİŭŤ�ģİżŤŵŠ�ţĔŻĴėŨč�ȕūĔňĴĹŤēŴ�ĚĨēĴĥŤē�ŪĹŜ�ĺżĐĳ�ȕūŵĹťšżŬ�ŽũŻĴżĤ
�ĔżŬēĶŭĜ�ȕ ǁŽŭňŵŤē�ŽťżėũżűŵŨ�ŹřĽĝĹũŤ� ǁźĲżřŭĝŤē�ĴŻİũŤē�ȕŧĔšżťšżĥŬ�ĔŭŻĳĔŨ

�©7KH�*RYHUQDQFH�/DEª�ĴėĝĭŨ�ȕĺ ǁĸČŨ�ȕŢżŘŵŬ�ĢżĖ

�ĔżĤŵŤŵŭšĝťŤ�ĺĝĸŵļĔĸĔŨ�İŲőŨ�ȕĚ ǁżŬĔĹŬǞē�ěĔ ǁżŨĔŭŻİŤē�ĴėĝĭŨ�ȕĴŻİŨ�ȕİŬǙĝŭĖ��źİŬĔĸ��ĺšżŤĉ

�Ě ǁŨĔőŤē�Ě ǁĩŁťŤ�įĳĔŘĳĔű�Ě ǁżťšĖ�ğŵĩĖ�ŪŤĔŐ�ȕİŻĳ�įŵĜ

�0SHGLJUHH�ĚŠĴļ�ĺ ǁĸČŨ�ȕĶŬŵũżĸ�ĞŻēĴĖ

�ȕĚżĜŵĖŴĴŤē�ĚĨēĴĥťŤ�ŮżťŨĔű�ĶŠĴŨ�ȕşĳĔĽŨ�ĺ ǁĸČŨŴ�ĴŻİŨ�ȕŖŬĔŻ�ŖŬŵĽĜ�ŖŬēŵŔ
�ūİŭŤ�ģİżŤŵŠ�ţĔŻĴėŨč

�ēĴĹŻŵĸ�ȕŞĖĔĸ�Ě ǁĩŀ�ĴŻĵŴ�ȕēĴĹŻŵĸ�ȕ©6FLHQFH�HW�&LWH©ĚĹ ǁĸČŨ�ĺżĐĳ�ȕĴŭĝťŻĵ�ķĔŨŵĜ

�Ě ǁżĐēŵĝĸǘēŴ�Ě ǁŨĔőŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴťŤ�źĴĹŻŵĹŤē�İŲőũŤē�ĴŻİŨ�ĘĐĔŬ�ȕģĔĝĽŭżĹĜ�ĕŵŠĔĤ

�ŪŲĜİŐĔĹũŤ �ūŵĸĳİŭű �ůĳĔĸŴ �ȕūŵĜĳŵĖĳēŴ �ŦŻŴ �ȕŢėŻĔű �ŽĹŻĴĜ �ęĳŵĝŠİŤē �ŹŤč � ǁĿĔĬ �ĴšĽĖ �ų ǁĤŵĝŬŴ
�ĴŻĴŝĝŤē�ēĲű�įēİŐč�ŽŘ�ŪŲĜĔŲżĤŵĜŴ

ĴŻİŝĜŴ�Ĵšļ�ŦĐĔĸĳŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĆĔŅŐĉ
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ŞĨǙũŤē
�ŮŨ�İŻİőŤē�ŽŘ�ųĖ�Ĵ ǁĽėĜ�Ĕ ǁũŐ�ĚťġŨĉŴ�ĚũĭŅŤē�ěĔŬĔżėťŤ�Ě ǁżŤĔĩŤē�ěĔŨēİĭĝĸǘē�ŮŐ�ĚťġŨĉ�ŞĩťũŤē�ēĲű�Ů ǁũŅĝŻ
�ěĔũ ǁōŭũŤēŴ�ȕěǘĔŠŵŤē�ȕěĔŨŵšĩŤē�ŦėŜ�ŮŨ�ŒŻĳĔĽũŤē�ůĲű�ŦġŨ�ŧēİĭĝĸē�ŮšũŻ���Ě ǁżĩŁŤē�ĚŻĔŐĴŤē �ĦĐĔĝŬ
�ŽťŻ�ĔũŠ�ŏŵńŵũŤē�ĘĹĨ�ĚŤĔĩŤē�ěĔĸēĳį�Ğė ǁĜ ƿĳ��ŪŲŬēİťĖ�ŽŘ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ěĔĸĔżĸ�ŒńŴ�ŽŘ�İŐĔĹĝŤ

Ě ǁĩŁťŤ�Ě ǁżĩŤē�ěēĴėĝĭũŤē
� ǁĴũĝĹũŤē� ǁŽ ǁĩŁŤē�ŪżżŝĝŤēŴ�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē��&$7&+� ǁŽĩŤē�ĴėĝĭũŤē

�ĚŭŨĶũŤē�ŃēĴŨǜē�ĚėŜēĴŨ��3D&7� ǁŽĩŤē�ĴėĝĭũŤē
�P+HDOWK� ǁźŵťĭŤē�ŚĜĔŲŤē�ĴėŐ��Ě ǁżĩŁŤē�ĚŻĔŐĴťŤ�Ě ǁżĩŤē�ěēĴėĝĭũŤē

�ŮŨĶŤē�ŮŨ�ĚťŻŵň�ęĴĝŘ��Ě ǁżŤŵŉŤē�ĚőĖĔĝũŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē
�&RKRUW�6WXGLHV��Ě ǁŻİĽĩŤē�ĚżĐĔĖŵŤē�ěĔĸēĳİŤē

Ě ǁżŬĔšĹŤē�Ě ǁĩŁŤē
�ĚŻİőũŤē�ŃēĴŨǜē�ĳĔĽĝŬē�ŮŨ�ĚŻĔŜŵŤē��ĕĔĥŭėŤē

ěĔŬĔżėŤē�Ě ǁżšťŨ
�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē�ěĔŬĔżĖ�Ě ǁżšťŨ

�Ě ǁżĩŁŤē�ŪōŭŤē
�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�ţĔũőŤē�ěĔŬĔżĖ�ŦżĥĹĜ��ŽĤĔũŻį

�Ě ǁżŁżĭĽĝŤē�ěĔŲ ǁĤŵĝŤēŴ�ĚŻŴįǜē�ĆēĴļ�ěĔŲ ǁĤŵĜ��P3HGLJUHH
�Ě ǁż ǁėŉŤē�ěĔėŤĔŉũŤē��ĔŬĔŔ

�ĚżŬŴĴĝšŤǞē�Ě ǁĩŁŤē�ěǙĥĸ��ĴŉŜ
�ĚŻĔŐĴŤē�ěĔŬĔżĖ��ēĴĝťšŬč�ȕĚżŭňŵŤē��Ě ǁżĩŁŤē�ěĔŨİĭŤē�Ěđżű
�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚżŤĔšĜŴ�ĚũĭŅŤē�ěĔŬĔżėŤē��ŚżŤĔšĝŤē

�ĴŲōŤē �ŽŘ�ŪŤĉ �Ŵĉ �ŏēİŀ�ŮŨ�ņŻĴũŤē �ŽŬĔőŻ�ĔŨİŭőŘ��ŃēĴŐǜē�ŹťŐ�İũĝőŻ�ĘŉŤē �ūĔŠ�ȕěēŵŭĹŤē �ěĔđũŤ
� ƻĔĤĳĔĬ�ņŻĴũŤē�ŹŨĴ ƿŻ � ǁŪĠ�ěēĆēĴĤǞē�ņőĖ�Ĳĭ ǁĝĜŴ�ĚŤĔĩŤē�ůĲŲŤ�Ěŝ ǁżń�ęĳŵŀ�ŇĔŝĝŤē� ǁŪĝŻ�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ
�ĚũŻİŐ �ůĲű�ěĔũżżŝĝŤēŴ �ĚėŜēĴũŤē �ŪōŬ �ūŵšĜ �ȕ ƻĔńĴŨ � ǁİļǜē �ŹńĴũťŤ �ĚėĹŭŤĔĖ �ŹĝĨ ��©įŵĸĉ �ĘŝĠª �ŽŘ
�&HQWHU� IRU�$VVHVVPHQW �ę ǁĴũĝĹũŤē �Ě ǁĩŁŤē �ŪżżŝĜ �ĔżĤŵŤŵŭšĜ �ĶŠĴŨ� �&$7&+�ŗİŲŻ �� ƻĔ ǁżėĹŬ �Ěżũűǜē
�źĲŤē �ŃēĴŐǝŤ �ŞĖĔĹŤē � ǁĴũĝĹũŤē �ŪżżŝĝŤē �ŹŤč � ǁĘŉŤē �ŦŝŬ �ŹŤč ��7HFKQRORJ\�RI�&RQWLQXRXV�+HDOWK

�ŹŬįǜē�İĩŤĔĖ� ƻĔ ǁżťĬēİĜŴ�ŹŬįǜē� ǁİĩŤĔĖ� ƻĔ ǁżŁżĭĽĜ� ƻĔũżżŝĜ�ųĹřŬ��ĞŜŵŤē�ŽŘ�ĴėĝőŻ

��İżŝőĝŤē �ĚŕŤĔĖ �Ě ǁżŭżĥŤēŴ �ĚżđŻĶ ƿĥŤē �ěĔũżżŝĝŤē �ŒŨ �ĚťőřŭũŤēŴ �ĚťŐĔřŤē �ěǙżťĩĝŤē �&$7&+ �ŒŻĳĔĽŨ �ŊĖĴĜ
�ěĔĸĔ ǁĹĩŤēŴ�ĚťőřŭũŤē�Ě ǁżŠŵťĹŤē�ěĔĸĔ ǁĹĩŤē�ĦŨį�ŹŤč�&$7&+�ĶŠĴŨ�ŽŘ�ĚġŻİĨŴ�ęİĐēĳ�Ěĸēĳį�ŗİŲĜŴ
�İżřĝĹĜ �ĔũĖĳŴ ��ŽŬĔġŤē �ŏŵŭŤē �ŮŨ � ǁźĴšĹŤē �ŃĴũŤ �ņŻĴũŤē �ŹťŐ �Ķ ǁŠĴĜ �ŽĝŤē �ęĳēįǞē �ŮżĹĩĝŤ �Ě ǁżĤŵŤŵŻĶżřŤē
� ǁūĉ�ĞėĠ�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ��Ě ǁŻİżťŝĝŤē�ĴżŔ�ěĔŬĔżėŤē�ŦżťĩĜ�ŮŨ�ŽŬĔġŤē�ŏŵŭŤē�ŮŨ�źĴšĹŤē�ŃĴũŤ�ę ǁİŐ�ĘŬēŵĤ

�ŽŬĔġŤē�ŏŵŭŤē�ŮŨ� ǁźĴšĹŤē�ŽŘ� ǁŪŲŨ�ĳŴİĖ�ŧŵŝŻ��ŮŻĳĔũĝŤēŴ�ĚżũĩŤē�ȕŋŵĩťŨ�ŦšĽĖŴ��şŵťĹŤē�ĴżżŕĜ
�ŹťŐ ��Ě ǁżĐĔŐŵŤē �Ě ǁżėťŝŤē �ŃēĴŨǜē �ȕŧŵŭŤē �ěĔĖēĴŉńē �ȕĕĔđĝŠǘē �ŦġŨ� �ĚŠĴĝĽũŤē �Ě ǁżńĴũŤē �ěǘĔĩŤē �ĴĠČ ƿĜ �ĔũŠ
�ŽĝŤē �ěĔĸĔżŝŤē �ĦŨİĜ �ŶĴĬĉ �Ěĸēĳį �Ě ǁũĠ ��ŽŬĔġŤē �ŏŵŭŤē �ŮŨ � ǁźĴšĹŤē �ĦĐĔĝŬ �ŹŤč �ĚŘĔńč �įĴřŤē �ęĔżĨ �Ě ǁżŐŵŬ
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Ě ǁĩŁťŤ�ĚżĩŤē�ěēĴėĝĭũŤē ��ǧ
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

ĚŭŨĶũŤē�ŃēĴŨǜē�ĚėŜēĴŨ��PaCT�ŽĩŤē�ĴėĝĭũŤē

�įēĴŘǜē�ŪŲĹŻ�ŢŤĲŠ��įĴřŤē�şŵťĸŴ�Ě ǁĩŀ�ŮŐ�Ŧũļĉ�ěĔĸĔżŜ�ŹŤč�Ě ǁżũťŐ�Ě ǁżĤŵŤŵżĖ�ěĔĸĔżŜ�ŮŨ�ŏ ǁŵŭĝĜ
�� ǁŽŐĔŭũŤē� ǁźŵťĭŤē�ŇĔĽŭťŤ� ǁŽŭżĥŤē�ĕŵťĸǜē�ŦżťĩĜŴ� ǁŽŭżĥŤē�ŊũŭŤē�ŦżťĩĝŤ�ĚŻĳŴį� ǁŧį�ěĔŭ ǁżőĖ�ĚĸēĳİŤē�ŽŘ
�ĚżĽřĝũŤē �ĔŻĴĝšėŤē �ŏēŵŬĉ �İŻİĩĝŤ �ȕŧįĔŝŤē �ŦżĥŤē �ŦĹťĹĜ �ŧēİĭĝĸĔĖ �ȕĵēĴėťŤ � ǁŽĖŴĴšżŨ �ŦżťĩĜ �źĴĥżĸŴ
�ěĔũżżŝĝŤē �Ů ǁũŅĝĝĸŴ ���źĴżĝšėŤē �ŒũĝĥũŤē� �ĚŻĴżĝšėŤē �ĚŐŵũĥũŤē �ĴėŐ �ĚŉĽŭŤē �ĚżĖǙŝĝĸǘē �ěēĳĔĹũŤēŴ
�ȕģēĶũŤē �ŪżżŝĝŤ �ęĴżŁŝŤē �ŦĐĔĸĴŤē �ĴėŐ �ěĔŬĔżėĝĸēŴ �ȕŃēĴŐǜē �ŮŐ�ĚżŨŵŻ �ěĔōĨǙŨ�ņŻĴũŤē �ŶŵĝĹŨ�ŹťŐ
�ŦżťĩĜ� ǁŪĝŻ�ŗŵĸ��Ě ǁżŠĲŤē�ŚĜēŵŲŤē�ěĔŝżėŉĜ�ŮŨ�Ěť ǁŁĩũŤē�ŇĔĽŭŤē�ěĔĸĔżŜŴ�ŦőřŭũŤē�şŵťĹŤē�ěĔĸĔżŜŴ

��ĔŲŅőĖ�ŒŨ�ěĔŬĔżėŤē�ŮŨ� ƻĔ ǁŻĴűĔŌ�ĚťŁřŭũŤē�ŇĔũŬǜē�ůĲű

�ŃēĴŐǝŤ�ĴšėũŤē�ĳŵŲōŤē�ŦŅŘĉ�ŦšĽĖ�ņŻĴũŤē�ŶŵĝĹŨ�ŹťŐ�ěĔũżżŝĝŤē�į ǁİĩĜ�ȕĚżĸĔĸǜē�ŧŵťőŤē�ĳŵōŭŨ�ŮŨ
�ŹńĴũŤē �ĴōŬ �ĚŲĤŴ �ŮŨ ��Ě ǁżĤŵŤŵżėŤē �ěĔĸĔżŝŤē �ěĔŬĔżĖ �ŦżťĩĜ �ĶżŠĴĝŤ �ȕŃĴũŤē �ŇĔĽŬ �ęĴĝŘ �ŒŨ �ĚŝŘēŵĝũŤē
� ƻĔŉũŬ�ŧ ǁİŝĜŴ�ȕŦżŁřĝŤĔĖ �ĚżŨŵżŤē �ŃēĴŐǜē�ņŻĴũŤē �ŶŵĝĹŨ�ŹťŐ�ěĔĸĔżŝŤē �į ǁİĩĜ�ūĉ�ŮšũŻ�ȕ�ŪŲĐĔėňĉŴ�
�ěĔĸēĳİŤē�ůĲű�ŧİĭĝĹ ƿĜŴ��ŦŅŘĉ�ŦšĽĖ��Ě ǁżĩŁŤē�ŪŲŬŴČļ�ęĳēįč�ŽŘ�ŪűİŐĔĹŻ�İŜ�ěĔŬĔżėŤē�ŮŨ� ƻēİŻİĤ
�ěĔŬĔżėĝĸē�Ů ǁũŅĝĜŴ�ȕņŻĴũŤē�Ě ǁĩŀ�ŮŐ�Ě ǁŻİżťŝĝŤē�ěĔŨŵťőũŤē�ŹŤč� ƻĚŘĔńč�ĚĸĔ ǁĹĩŤē�ěĔŬĔżėŤē�ŮŨ�ŗĔŭŀĉ�ę ǁİŐ
�ŢťũĜ�ȕĚŝżŝĩŤē�ŽŘ��ĚżŠĲŤē�ŚĜēŵŲŤē�ěǘĔŁ ǁĜǘ�Ě ǁżřŀŴ�ěĔŬĔżĖŴ�ȕ*36�ƸŤē�ĘĹĨ�ŒŜŵũŤēŴ�ȕŃēĴŐǜē�ŮŐ
�ĚŻŵŜ�ěĔŬĔżĖ�ěēŴįĉ�ŮżŨĊĜ�ĚżŬĔšŨč�&$7&+�ĶŠĴŨ�ŽŘ� ǁĴũĝĹũŤē� ǁŽ ǁĩŁŤē�ŪżżŝĝŤē�ŽŘ�ĚŨİĭĝĹũŤē�ěĔ ǁżŭŝĝŤē
�ĘŬĔĤ�ĶŻĶőĝŤ�ŹńĴũŤē�źİŻĉ�ŹŤč�ěēįĔżőŤēŴ�ěĔżřĽĝĹũŤē�ŽŘ�ęĲ ǁřŭũŤē�ęĳēįǞē�ņőĖ�ŦŝŬ�ŽŘ�İŐĔĹĜ�Ě ǁżŭŔŴ

� ǁŽŁĭĽŤē� ǁĘŉŤē

�İŲőŨŴ ��ęİĩ ǁĝũŤē �ěĔŻǘŵŤē �ȕŮŉĸŵĖ� � ǁŧĔőŤē �ĺĝĸŵļĔĸĔŨ �ŹřĽĝĹŨ �ŮżĖ �ĚżũŻįĔŠĉ �ĚŠēĴļ �şĔŭű
�İŻİőŤēŴ�ȕşĴżŨ�ȕĳĶŻĔŘ�ȕĶŭũżĸ��ĔŲżŘ�ĔũĖ�Ě ǁŀĔĬ�ěĔŠēĴļ�ę ǁİŐ�&$7&+�Ů ǁũŅĝŻŴ�ȕĔżĤŵŤŵŭšĝťŤ�ĺĝĸŵļĔĸĔŨ

�ěĔĸĔ ǁĹĩŤēŴ�ęĶŲĤǜē�Žő ǁŭŁŨ�ŹŤč�ĚŘĔńč� ǁźĳĔũġĝĸǘē�ţĔũŤē�ķĉĳ�ěĔŠĴļ�ŮŨ

�ŹŤč�ŏŵĤĴŤē�ŹĤĴŻ�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũťŤ

Africa/��ĘŻĳİĝŤēŴ�Ě ǁŻİĽĩŤē�ğŵĩėŤē�ţĔĥŨ�ŽŘ�Ě ǁŨĔőŤē�Ě ǁĩŁťŤ�įĳĔŘĳĔű�Ě ǁżťŠŴ�ĔżŝŻĴŘč�ŮżĖ�ĚŠēĴĽŤē
�+63+�3D&7

�ěĔŨŵťőŨ�ŒũĥŤ�ŮŨĶŤē�ŮŨ�ĚťŻŵň�ęĴĝŘ�ĴėŐ��ĿĔĭļǜē�ěĔŐŵũĥŨ�ĚŭŨĶũŤē�ŃēĴŨǝŤ�ĚżŤŵŉŤē�ěĔĸēĳİŤē�ŒĖĔĝĜ
�ȕĚ ǁżĖĔĥŬǞē�Ě ǁĩŁŤē�ȕŮżĬİĝŤē�ěēįĔŐ�ȕĆēŴİťŤ�ŪŲŨēİĭĝĸēŴ�ȕ ǁŽĐĔŻĶżřŤē�ŪŲňĔĽŬŴ�ȕŪŲĐēĲŔŴ�ȕŪŲĜĔżĨ�ŊũŬ�ŮŐ
�ŊėĜĴĜ ��ěĔńĴũũŤē �Ě ǁĩŀ �Ěĸēĳį �Ŵ �ĘťŝťŤ �ŧĔŲŕŭŨēĴŘ �Ěĸēĳį � ƻēİ ǁżĤ �ĚŘŴĴőũŤē �ĚťġŨǜē �Ů ǁũŅĝĜ �� ƻē ǁĴĤ � ǁŪťűŴ
�ŦŜǜē�ŹťŐ��Ě ǁżĸĔĸǜē�ěēŴįǜē�ŮŨ�Ě ǁżĐĔĖŵŤē�ěĔĸēĳİŤē�ůĲű�ŦġŨ�ĴėĝőĜ�ȖŃĴũŤē�ěĔĤĴĭŨ�ŒŨ�ęįĔŐ�ěĔŬĔżėŤē
�ęį ǁİĩŨ�ŏēŵŬĉ �Ğőŭ ƿŨ�ȕţĔġũŤē �Ŧżėĸ�ŹťŐ��Ě ǁżĐĔŜŵŤē �Ě ǁĩŁŤē�ěĔĸĔżĸ�ŒńŵŤ��ĔĖŴĳŴĉŴ�Ě ǁżŤĔũĽŤē�ĔŠĴżŨĉ�ŽŘ
�ŞŁŤ�ŇĴĝ ƿļēŴ�ȕęİĩĝũŤē�ěĔŻǘŵŤē�ŽŘ�ŶĴĬĉ�ĆēĶĤĉ�ŽŘŴ�şĳŵŻŵżŬŴ�ŮŉĸŵĖ�ŽŘ�ŪŐĔŉũŤē�ŽŘ�ūŵűİŤē�ŮŨ
�ŃēĴŨĉ�ĴŉĬ�İŻĶĜ�ĔŲ ǁŬĉ �Ğŭ ǁżĖ�ěĔĸēĳİŤē�ĦĐĔĝŬ� ǁūǜ�ȕūŵűİŤē�ůĲű�źŵĩĜ�ŽĝŤē�Ěũőňǜē�ĘťŐ�ŹťŐ�ěĔŜĔŉĖ

�ĘťŝŤē

�ĕŵŭĤ�ȕĔŻĴżĥżŬ��Ě ǁżŝŻĴŘč�ūēİťĖ�ĚőĖĳĉ�ŽŘ�ŒŜēŵŨ�ĚĹũĬ�ŽŘ�ȕĘŻĴĥĝŤē�ĳŵň�ŽŘ� ƻĔ ǁżŤĔĨ�ŵűŴ�ȕ3D&7�ĴėĝĭŨ�ŧĔŝŻ
�ŹťŐ�ūĔšŨ�ĴĬć�Žű�ĔżŝŻĴŘč��şĳĔĽŨ�ŚŤĉ�ǫǦ�şēĴļǞ�ŗĔŉũŤē�ĚŻĔŲŬ�ŽŘ�Ŋ ǁŉĭŻŴ�ȕ�ēİŭŔŴĉ�ȕĔżŬēĶŭĜ�ȕĔżŝŻĴŘč
�ŃēĴŨĉŴ �Ě ǁżĐĔĖŴ �ŃēĴŨĉ �ŮŨ�ŽŬĔőĜ �ūǚē �ĔŲ ǁŬǜ�ĔŲŤ �Ě ǁĸĔŨ�ĚĤĔĩĖ �ĔŲ ǁŭšŤŴ �ȕěĔĸēĳİŤē �ůĲű�ŦġŨ�ųŻİŤ �Ńĳǜē
�ĺĝĸŵĽĜĔĸĔŨ�İŲőŨ�ŽŘ�ŧǙŐǞē�ĴėĝĭŨ�ŒŨ�ūŴĔőĝŤĔĖ�ȕ3D&7�ŊŉĭŻ��ĚŻİőũŤē�ŃēĴŨǜē�ĵŴĔĥĝĜ�ĚŭŨĶŨ
�ŽŘ�ĴżėŠ� ǁİĨ�ŹŤč� ƻĔ ǁżťũŐ�ĘĸĔŭŨ�ĴŨĉ�ŵűŴ±�ĚŤŵũĩũŤē�ŚĜēŵŲŤē�ĴėŐ�ěĔŬĔżėŤē�ŮŨ�ĴżġšŤē�ŒũĥŤ�ȕĔżĤŵŤŵŭšĝťŤ

ZZZ�FDWFK�KHDOWK�RUJ

Ǩǧ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ȕěĔŬĔżėťŤ� ǁĴũĝĹŨ�ŞŘİĝĖ�ĦŲŭŤē�ēĲű�ĪũĹŻ��ŪŤĔőŤē�ŽŘ� ƻē ǁŵũŬ�ŏĴĸǜē�ĚŤŵũĩũŤē�ŚĜēŵŲŤē�śŵĸ�ŽűŴ�ȕĔżŝŻĴŘč
�ĢĩĖ�ţǙĬ�ŮŨ�ĚĨĔĝũŤē�ěĔŬĔżėŤē�İŐĔĹĝĸ�� ǁŽŤĔĩŤē�ĳĔżőũŤē�ŦšĽĜ�ŽĝŤē�Ě ǁŻŵŭĹŤē�ěĔŬĔżėŤē�ěĔŝ ǁŘİĜ�ŗǙĭĖ

��ĚŭŨĶũŤē�ŃēĴŨǜĔĖ�Ě ǁŀĔĭŤē�ĔŲĜĔĸĔżĸ�ŒńŴ�ŹťŐ�Ě ǁżŝŻĴŘǞē�ţŴİŤē�ŽŘ�Ě ǁĩŁŤē�ěēĳēĵŴ�3D&7

ZZZ�SDFWDIULFD�RUJ��ĴōŬē�ěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

�ĆŵĹŤ��ĴėŠĉ�Ě ǁżťŐĔřĖ�Ĕ ǁŭŨ�İĨēŴ� ǁŦŠ�Ě ǁĩŀ�ŮżĹĩĜ�P+HDOWK�ĴėĝĭŨ�ŒżŉĝĹŻ�ŽšŤ�ĚŻĳŴĴń�ĚťŨĔšĝũŤē�ţŵťĩŤē
�ŦĐĔĸŴ�ūŴİĖ�ȕĚťŁřŭũŤē�ěĔŨİĭŤē�ķĔĸĉ�ŹťŐ�Ě ǁżŭėŨ�P+HDOWK�ţŵťĨ�ŪōőŨ� ǁūǜ�Ęőŀ�ŦŨĔšĝŤĔŘ�ȕ ǁŎĩŤē
�ȕŦŨĔšĝŤē�ŦĤĉ�ŮŨ�ĶĤēŵĩŤē�ŦŻĶżŤ�ĚĨŵĝřŨ�ĚżŭĖ�P+HDOWK�ŽŭėŻ��ěĔŬĔżėŤē�ĚŠĳĔĽũŤ�Ě ǁżŜŵĸ�ĚŨŵōŭŨ�Ŵĉ�Ě ǁżŭŘ

�ĚżŤĔĝŤē�ěĔũĹŤē�ŮżšũĜ�ţǙĬ�ŮŨ�ŢŤıŴ

�ĚŐŵũĥŨ�ĴėŐ�ĚŉėĜĴŨŴ�ĚŬŴĴũĖ�ĔűĳĔżĝĬē�ŮšũŻ�ěĔ ǁżĥŨĴĖ�©ŦĝŠ�ĆĔŭĖª��Ě ǁżřżšĝŤēŴ�Ě ǁżťŨĔšĝŤē�ţŵťĩŤē
�ěĔŲĤēŴ �ţǙĬ�ŮŨ ��Ě ǁżťŐĔŘ �ĴġŠĉ �ěĔŝżėŉĜ �ĆĔŭėŤ �$3,V �ĚĨŵĝřũŤē �ěĔŝżėŉĝŤē �ěĔŲĤēŴ �ŮŨ �ĚŠĴĝĽŨ
�ȕņőėŤē �ĔŲŅőĖ�ŒŨ�©ğ ǁİĩĝŤēª� ƻĔŅŻĉ �ęĶŲĤǜēŴ�ĚżŭėŤē �ĚťũĝšũŤē �ěĔŝżėŉĝŤē �ŒżŉĝĹĜ�ȕĔŲĹřŬ�$3,V

�ĴėŠĉ� ƻĔŻĳĔĥĜ� ƻĔĨĔĥŬ�Ş ǁŝĩĜ� ǍŪ ƾĠ�ŮŨŴ�ȕĚ ǁŀĔĬ�Ě ǁżĩŀ�ĚĤĔĨ�Ŵĉ�Ě ǁŻįĴŘ�ĚĤĔĨ�ĘĸĔŭĝŤ�ĔŲĝťŨĔšŨ�ŮšũŻŴ

�ěĔŬĔżĖ �ěēŵŭŝŤ �ŦŨĔšĜŴ �ţįĔėĜ �ŮŨ �ěĔŬĔżėŤē �ĚĥŤĔőŨŴ �ĳĔŲŌǞē �ěēİĨŴ �Ů ǁšũĜ ��ŶĶŕŨ �ěēı �Ŷċĳ
�ŹťŐ�Ůż ǁŻĴŻĴĹŤē�ĆĔėňǜēŴ�ŹńĴũŤē�Ů ǁšũĜŴ�ȕĔŲŭżĖ�ĔũżŘ�ěĔŜǙőťŤ�ĚŜį�ĴġŠĉ�ŪŲřĖ�ĪũĹĜŴ�ȕĚťŁřŭŨ

�ŶĶŕŨ�ěēı�Ŷċĳ�ŮŻŵšĜ�ŮŨ�ęēŴĔĹũŤē�ŧİŜ

�ĚĥŤĔőŨ�ĴĠĉ �ĳĔėĝĬǘ�ĚŤĔ ǁőŘ �ĚťżĸŴ�ĔŨ �ŞżėŉĜ �ŽŘ�ęĴļĔėŨ�Ěŭ ǁũŅũŤē �ĢĩėŤē �ěēİĨŴ�ŮŨČĜ ��ŪżżŝĝŤē
�ŧēİĭĝĸē�ūŴĳ ǁŵŉũŤēŴ�ūŵ ǁŻĴŻĴĹŤē�ĆĔėňǜē�ŒżŉĝĹŻ��ųĜēı� ǁİĩĖ�ŞżėŉĝŤē�ĴĠĉ�ĳĔėĝĬē�Ŵĉ�ȕ ƻĔżũťŐ� ƻēĳĔėĝĬē�Ě ǁŀĔĬ
�ĳēĴũĝĸĔĖ�ĔŲŭżĹĩĜŴ�ĚŻİĥĖ�Ě ǁżĩŁŤē�ĦĐĔĝŭŤē�ĳĔŲŌčŴ�ȕŮũŤ�ŦũőŻ�ēıĔŨ�ŗĔĽĝŠǘ�©ŞżėŉĝŤē�ěǙżťĩĜª

� ƻĔ ǁŨĔŐ�ȕĳİŁũŤē�ħŵĝřŨ�Ŵĉ�Ě ǁżšťũŤē�Ŧ ǁĥĹŨ�ūĔŠ�Ćēŵĸ�±P+HDOWK�ĴėĝĭŨ�ţŵťĨ�ŮŨ� ǁŦĨ� ǁŦŠ�İżřĝĹŻ�ūĉ�ŮšũŻ
�ȕĴėŠĉ�Ě ǁżĩŀ�ěĔŨŵťőŨ�ŪōŬ�ŒŨ�ŦŨĔšĝŤē�Ů ǁšũŻ�źĲŤē�ĴŨǜē�ȕĚĨŵĝřũŤē�P+HDOWK�ĚżŭĖ�įĔũĝŐē�ŮŨ± ƻĔ ǁŀĔĬ�Ŵĉ
�ĚĖŵťŉũŤē�ţŵťĩťŤ�Ě ǁŀĔĬŴ�ĚŲĖĔĽŨ�ĚĨŵĝřŨ�ĦűĔŭŨ�ŧēİĭĝĸĔĖ�ŹŀŵŻ�� ƻĔŉĖēĴĜ�ĴġŠĉ�ţŵťĨ�ŹŤč�ź ǁįČŻ�ȕ ǍŪ ƾĠ�ŮŨŴ
�ěēı�ĳŵŨĉ�şĴĝĽũŤē�Ū ǁťőĝŤēŴ�ȕţĔũőĝĸǘē�ęįĔŐčŴ�ȕĚŠĳĔĽũŤē�ĢżĨ�ȕĆŽ ǁĸ�ŦšĽĖ�ĚŨİĭũŤē�ěĔőũĝĥũŤē�ŽŘ

�ŧēİĝĹŨ�ĴĠĉ�ŞżŝĩĝŤ�Ěżũűĉ

�ŒŨ� ƻĔšŻĴļ�ųŬŵšĖ�ĴĭĝřŻ�ŵűŴ�ȕūŵĹŬŵĤ�įŴŴ�ěĴĖŴĳ�ĚĹ ǁĸČŨ�ŦėŜ�ŮŨ�ħŵĝřũŤē �P+HDOWK�ĴėĝĭŨ�ţ ǁŵũ ƿŻ
�ŮŻĴĬćŴ�ȕĴėżšŬ ƾĳ�ȕĞŘŵĸŴĴšŻĔŨ�ȕŦĝŬĉ�ȕĞŭżŬĔŨĴżĖ�ĴĹŻĔŠ�ȕ9$ȕ�*LQJHU�LR�ŦġŨ�ěĔũ ǁōŭŨ

ZZZ�RSHQPKHDOWK�RUJ���ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũťŤ
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ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ĴġŠĉ�ęĔżĨª�ĳĔšĝĖēŴ�ĢĩĖ�ŽŘ�ŢżĜ�ŦŬĳŵŠ�ěĔňĔĽŬ�ŮŨ�ĆĶĤ�ŽűŴ�ȕşĳŵŻŵżŬ�ŽŘ�P+($/7+�ĚđżŘį�Ğŝťň
�ņŻĴũŤē�ŹťŐ�Ķ ǁŠĴĜŴ� ƻĔ ǁż ǁėň�ęĴżŭĝĹŨ�ĚŤŵũĩŨ�ěĔ ǁżĤŵŤŵŭšĜ�ŧēİĭĝĸēŴ�ĴŻŵŉĜ�ĶżřĩĜ�Žű�ĢĩėŤē�ĚŤĔĸĳ��©Ě ǁĩŀ

�Ě ǁŻĴŻĴĹŤē�ĚĥŤĔőũŤēŴ�Ě ǁżŁĭĽŤē�Ě ǁĩŁŤē�ŮżĹĩĝŤ

�ĆēĲŕŤēŴ�ĚżńĔŻĴŤē�ŮŻĳĔũĝŤē�ĚėŜēĴŨ�ŹťŐ�ŮżŨİĭĝĹũŤē�ęİŐĔĹũŤ�Ě ǁťŝĝĹŨ�ěĔŝżėŉĜ�ĴŘēŵĜ�ŮŨ�ŪŔĴŤē�ŹťŐ
�ŽĝŤē� ƻĔ ǁż ǁėň�ęĴżŭĝĹũŤē�ĚżťŨĔšĝŤē�ěĔŝżėŉĝŤē�ŮŨ�ŦżťŜ�įİŐ�Ŷŵĸ�İĤŵŻ�ǘ�ųŬĎŘ�ȕĚżėŬĔĥŤē�ĳĔĠǚēŴ�ŃēĴŐǜēŴ
�ĆĔėňǜē�P+HDOWK�ĚđżŘį�İŐĔĹĜ�� ǁŽĜēı�ŦšĽĖ�ĔűĶŻĶőĜŴ��Ě ǁżĩŁŤē�ŪŲĝŻĔŐĳ�ūŴČļ�ęĳēįč�ŮŨ�ŹńĴũŤē�Ů ǁšũĜ
�ěĔŝżėŉĝŤē�ȕĚ ǁżŠĲŤē�ŚĜēŵŲŤē�ūŵŨİĭĝĹŻ�ŮŻĲŤē�ŹńĴũťŤ�ĚŤĔ ǁőŘŴ�ęİŻİĤ�Ě ǁżŁĭļ�ĚĥŤĔőŨ�ěēŴįĉ�ŞťĬ�ŹťŐ
�ŹŤč �Ě ǁż ǁėŉŤē �ęĴėĭŤē �P+HDOWK �ĚđżŘį �ŦũĩĜ ��ěĔŐŵũĥũŤē �ŹťŐ �ęİũĝőũŤē �ěĔŬĔżėŤē �ěǙżťĩĜŴ �ȕĚŤŵũĩũŤē

�Ě ǁżŠĲŤē�ŚĜēŵŲŤē�ěĔŨŵťőŨ�ĚŝťĨ

�ŹťŐ�Ķ ǁŠĴĜŴ�Ş ǁżń�śĔŉŬ�ŹťŐ�ĚŻĳēĴšĜŴ�ĚőŻĴĸ�ĕĳĔĥĜ�ĲżřŭĝŤ�ŹńĴũŤēŴ�ĆĔėňǜē�ŒŨ�P+HDOWK�ĚđżŘį�ŦũőĜ
�ŮŨĶũŤē�ŪŤǜēŴ�ȕĚżĖĔŲĝŤǘē�ŃēĴŨǜēŴ�ȕĕĔđĝŠǘē�ŦġŨ�ęĴĽĝŭũŤēŴ�ĚŭŨĶũŤē�ěǘĔĩŤē�ęĳēįč

�ţǙĬ�ŮŨ�ĚŤŵũĩŨ�Ě ǁżĩŀ�ěĔŝżėŉĝŤ� ƽŮżĹĩĜŴ�ȕ ƽĳĔėĝĬēŴ�ȕ ƽĆĔŭĖŴ�ȕ ƽŪżũŁĝŤ�ĆĔėňǜē�ŒŨ�ĴŻŵŉĝŤē�ŞŻĴŘ�ūŴĔőĝŻ
�ěĔ ǁżŭŝĜŴ�ȕěĔ ǁżťũŐŴ�ȕěĔŝżėŉĜ�ŏŴĴĽũŤē�ĦĝŭŻŴ��ęįĔżőŤē�ŹŤč�ĕĔűĲŤē�ŦėŜ�Ş ǁżń�ŶŵĝĹŨ�ŹťŐ�ĚőŻĴĸ�ĕĳĔĥĜ
�ěēĳĔšĝĖē�ŽŘ�ŦġũĝĝŘ�ŦŻŵŉŤē�ŶİũŤē�ŹťŐ�ĚĥżĝŭŤē�ĔŨĉ��ęİŻİĤ�ŦżťĩĜ�ěēŴįĉŴ�ȕěēĳĔŲŌčŴ�ȕěĔŬĔżĖ�ŦżŁĩĜ
�Ȗŧēİĭĝĸǘē �ęįĔŐǞ�ĚťĖĔŝŤē �ěēİĨŵťŤ �ęĵ ǁĶőũŤē �ěēŴįǜē �ĚŐŵũĥŨ�ŦŅřĖ �ŢŤıŴ�ȕP+HDOWK�ĴėĝĭũŤ �ŏĴĸĉ
�ŹťŐ�ţŵŁĩťŤ�ĔŲŨēİĭĝĸē�ŮŻĴĬǛŤ�ŮšũŻ�ŽĝŤēŴ�SURRI�RI�FRQFHSW�ŧŵŲřũŤē�ěĔėĠǞ�ęĴšĝėũŤē�ţŵťĩŤēŴ

�ĚŻĳĔĥĜ�ţŵťĨ�ĴŻŵŉĜ�Ŵĉ�Ŵ�ŒĸēŴ�śĔŉŬ�ŹťŐ�Ě ǁż ǁėň�ĕĳĔĥĜ�ĆēĴĤč�ŦĤĉ�ŮŨ�ŦŻŵũĜ

�Ŵ�����������������������������������������������������������������ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

�1XUVHV¶�+HDOWK�6WXG\�ěĔńĴũũŤē�Ě ǁĩŀ�Ěĸēĳį
�ŦŨēŵőŤē�İŻİĩĜ�ŹŤč�ĞŘİű�ěĔĸēĳį�ğǙĠ�ŮŐ�ęĳĔėŐ��1+6ǩ��1+6Ǩ��1+6ǧ��ěĔńĴũũŤē�Ě ǁĩŀ�ěĔĸēĳį
�ĚĸēĳİŤē �ěĉİĖ ��ĆĔĹŭŤē �ŮżĖ �ĚŭŨĶũŤē �ŃēĴŨǜĔĖ �Ěŝ ǁťőĝũŤē �ęĔżĩŤē �ĕŵťĸĉ �ŽŘŴ�Ě ǁŻŵżĩŤēŴ �Ě ǁżĐēĲŕŤē �ęĴŉĭŤē
�ǧǧǬ�ǪǩǦ�ĚőĖĔĝũĖ��1+6ǨĚżŬĔġŤē�ĚĸēĳİŤē�ěĉİĖŴ��ǧǯǭǬ�ŧĔŐ�ĚťĥĹŨ�ĚńĴũŨ�ǧǨǧ�ǭǦǦ�ĚőĖĔĝũĖ�1+6ǧ�ŹŤŴǜē
�ŮżŨĔŐ� ǁŦŠ�ŦĸĴĜ�ěĔŬĔżėĝĸē�ĴėŐ�ěĔŠĳĔĽũŤē�ĚőĖĔĝŨ�Ğ ǁũĜ�ȕŮżĝĸēĳİŤē�ŮżĜĔű�ŽŘ��ǧǯǮǯ�ŧĔŐ�ĚťĥĹŨ�ĚńĴũŨ
�ūĊĽĖ �ěĔŨŵťőũŤē �ĢŻİĩĝĖ �ěĔŠĳĔĽũŤē �ŧŵŝĜ �ĢżĨ �ȕ�ĚżŬĔġŤē �ĚĸēĳİŤē �ŽŘ �ĞŬĴĝŬǞē �ĴėŐ � ƻēĴ ǁĬČŨŴ� �İŻĴėŤĔĖ
� ǁŽĐēĲŕŤē� ǁŮŲŨĔōŭŤ�Ěť ǁŁřŨ�ěĔũżżŝĜ�ŢŤı�ŽŘ�ĔũĖ�ȕęĔżĩŤē�ĘżŤĔĸĉ�ŹťŐ�ęĴ ǁĠČũŤē�ŦŨēŵőŤē�ŮŨ�ęĴżėŠ�ĚŐŵũĥŨ
�ȕŢŤı�ŹťŐ� ƻęŴǙŐ��ĔŲŭŨ�ŮżŬĔőŻ�ęİŻİĤ�ŃēĴŨĉ�Ě ǁŻĉ�ŮŐ�œǙĖǞĔĖ� ƻĔŅŻĉ�ěĔŠĳĔĽũŤē�ŧŵŝĜŴ��ěēŵŭĸ�ŒĖĳĉ� ǁŦŠ
�ĔŲżŘ�ĔũĖ�ȕěĔŬĔżėĝĸǘē�ĴėŐ�Ěő ǁũĥũŤē�ěĔŬĔżėŤĔĖ�Ş ǁťőĝĜ�İŜ�ŽĝŤē�Ě ǁŻŵżĩŤē�ěĔŭ ǁżőŤē�ŮŨ� ƻē ǁİĤ�ĴżėŠ�įİőĖ�ŮŠĳĔļ
�ĞŨİŜŴ��ǧǯǮǨ�ŧĔŐ�ĴżėšŤē�ŧİŝŤē�ĴřŌ�ěĔŀĔŁŜ�ęĉĴŨē�ǬǮ�Ǩǧǩ�ĞŨİŜ�ȕİŻİĩĝŤē�ųĤŴ�ŹťŐŴ��ŃĴũŤē�ĦĐĔĝŬ
��ǧǯǯǯ�ŧĔŐ�ţŵėŤēŴ� ǁŧİŤē�ěĔŭ ǁżŐ�ŮŨ�ĚżŬĔĠ�ĚŐŵũĥŨ�ǧǮ�ǬǪǯ�ĞŨ ǁİŜŴ�ȕǧǯǮǯ�ŧĔŐ�ţŵĖŴ�ŧį�ěĔŭ ǁżŐ�ęĉĴŨē�Ǩǫ�ǨǬǪ

mHEALTH�ĚđżŘį

ĚŻİĽĩŤē�ĚżĐĔĖŵŤē�ěĔĸēĳİŤē

ZZZ�WHGPHG�FRP�WDONV�VKRZ"LG �����	YLGHR,G ������	UHI DERXW�WKLV�WDON
KWWS���VPDOOGDWD�WHFK�FRUQHOO�HGX

Ě ǁżŤŵŉŤē�ĚőĖĔĝũŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�Ǩ

Ǩǩ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ǨǦǦǨ�ŽŘ� ǁİĭŤē�ĔŻǙĬ�ŮŨ�ěĔŭżŐ�ŮŨ ǁİŜ�ŮŲ ǁŭšŤŴ�ţŵĖŴ� ǁŧį�ěĔŭ ǁżŐ�ŮŨ ǁİŝŻ�ŪŤ� ǁęĉĴŨē�ǩǩ�ǭǪǪ�ȕŢŤı�ŹŤč� ǁĚŘĔńč
�� ǁİĭŤē�ĔŻǙĬ�ŮŨ�ěĔŭżŐ�ŮŨ ǁİŜ�Ǩǯ�ǮǫǯŴ�ȕţŵĖŴ�ŧį�ěĔŭ ǁżŐ�ęĉĴŨē�Ǩǯ�ǨǬǯ�ĞŨİŜ�ȕĚżŬĔġŤē�ĚĸēĳİŤē�ŽŘŴ��ǨǦǦǪ
�ŽĜēŵťŤē�ěĔŠĳĔĽũŤē�ŮŨ�ŮżŘēĴėŤē�Œũļ�ŽŘ�Ěŭ ǁũŅŨ�ĚżŨĳŴ��ěĔŐĶĬ��ĚĥĹŬĉ�ěĔŭżŐ�ěĲĬĉ�ȕŢŤı�ŹŤč�ĚŘĔńč
�ŏįŵĝĹũŤē�ēĲű�ŧİĭĝĸē���ūŵŤŵŝŤē�ūĔňĴĸŴ�źİġŤē�ūĔňĴĸ�ŦġŨ��ūĔňĴĹŤē�ŮŨ�ęį ǁİĩŨ�ŏēŵŬĉ�ŮŲŻİŤ�ĳ ǁŵŉĜ

�ŧŵŭżĥŤē�śĔŉŬ�Ůũń�ęį ǁİőĝŨ�ĚŠĴĝĽŨ�ěĔĸēĳį�ĵĔĥŬǞ�ȕŶĴĬĉ�ĆĔżļĉ�ŹŤč�ĚŘĔńč�ȕ ǁźŵżĩŤē

�ŽĝŤē �ĚżřżšťŤ �ŦŅŘĉ �ŚŀŴ �ŹťŐ �ţŵŁĩŤē �ŗİŲĖŴ �ĚżŬĔġŤēŴ �ŹŤŴǜē �ŮżĝĸēĳİŤē �ĔĝťŠ �ħĔĥŬ �ŹťŐ �ĆĔŭėŤĔĖ
�1+6ǩ�ĚġŤĔġŤē �ĚĸēĳİŤē �Ğŝťňĉ �ȕĚŭŨĶũŤē �ŃēĴŨǜē �ŽŘ�ĔũűĔĹŻ�ūĉ �ĴšėũŤē �œŵťėŤēŴ �ĚŝűēĴũťŤ �ĔŲżŘ�ŮšũŻ
�ŦšĽĖŴ��ǩǭ�ǦǦǦĚŠĳĔĽŨ�Ğ ǁũĜ �ȕǨǦǧǩ�ŚŻĴĬ�ţŵťĩĖ ��ęĉĴŨē �ǧǦǦ�ǦǦǦ�ĚŠĳĔĽŨ�ŗİŲĝĹĜ�ŽűŴ�ȕǨǦǧǦ�ŧĔŐ
�Ěĝĸ � ǁŦŠ �ěĔŬĔżėĝĸǘē �ěĔŠ ǀĳĔĽũŤē �ŹŝťĝĜŴ ��ĞŬĴĝŬǞē �ŹťŐ � ƻĚ ǁżťŠ �ĚġŤĔġŤē �ĚĸēĳİŤē �İũĝőĜ �ȕĔŲĜĔŝĖĔĹŤ �ĴŻĔŕŨ
�Ě ǁżŐĴŘ �ěĔŐŵũĥŨ�Ůũń�ęį ǁİĩŨ �ěǘĔĥũŤ � ƻǙżŁřĜ �ĴġŠĉ �ŚŀŵĖ �ĞŬĴĝŬǞē �ĴėŐ �ěĔŬĔżėĝĸǘē �ĪũĹĜ ��ĳŵŲļ
�ŦũĩŤēŴ�ŦũĩŤē�ěǘŴĔĩŨ�ĚőĖĔĝŨ�Ğ ǁũĜ��ěĔŻĴĬǜē�ěĔŠĳĔĽũŤē�ŹťŐ�ĆĘőŤē�ęįĔŻĵ �ūŴİĖŴ�ȕěĔŠĳĔĽũŤē�ŮŨ
�ĴėŐ�ěĔŬĔżėĝĸǘē�ŧİĭĝĹĜŴ�ȕĚŻŵżĨ�ěĔŭżŐ�ěĔŐŵũĥŨ� ƻĔ ǁżŤĔĨ�ĚġŤĔġŤē�ĚĸēĳİŤē�ŒũĥĜ�ĔũŠ��ĘġŠ�ŮŐ�Ŋ ǁŉĭũŤē
�ŽĝŤē�ŶĴĬǜē�ěĔŬĔżėŤēŴ�ŏĳĔĹĝŤē�ķĔżŝŨ�ěĔŬĔżĖŴ�ȕ*36�ŒŜēŵũŤē�İŻİĩĜ�ěĔŬĔżĖ�ŒũĤ�ŦżŲĹĝŤ�ĚżŠĲŤē�ŚĜēŵŲŤē

�ĚżŠĲŤē�ŚĜēŵŲŤē�Ĕűİ ǁŤŵĜ

Ŵ������������������������������������������������������������������ŒĤēĳ�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũťŤ

ĦŻŴĴŭŤēŴ�şĳĔũŬİŤē�ŽŘ�ěēįǘŵťŤ�Ě ǁżŭňŴ�Ě ǁŻİĽĨ�Ěĸēĳį
�ŽŘ �ęĳĔŅŤē �Ě ǁżĩŁŤē �ĦĐĔĝŭŤēŴ �ȕŦũĩŤē �ěĔřŐĔŅŨ�ŽŘ�ęĴŉĭŤē �ŦŨēŵőŤē �İŻİĩĜ �ŹŤč �ĚĸēĳİŤē �ůĲű �ĞŘİű
�ǯǧ�ǮǨǭ�ŮŨ�ŦũĨ�ĚŤĔĨ�ǧǦǧ�ǦǪǨ�ĚĸēĳİŤē�Ğťũļ��ĚŭŨĶũŤē�ŃēĴŨǜē�ĳ ǁŵŉĜ�ĊĽŭŨŴ�ȕęįǘŵŤĔĖ�ĚŉżĩũŤē�ęĴĝřŤē
�ŖťĖĉ��ęĴĝřŤē�ŢťĜ�ţǙĬ�şĳĔũŬİŤē�ŽŘ�ĞŬĔŠ� ƻĔėŻĴŝĜ�Ě ǁżťšŤē�ŦũĩŤē�ěǘĔĨ�ĢťĠ��ǨǦǦǨ�Ŵ�ǧǯǯǬ�ŽŨĔŐ�ŮżĖ�ęĉĴŨē
�ĔũżŘ�ĔŲĝőĖĔĝŨ�Ğ ǁũĜŴ�ȕęįǘŵŤē�ŦėŜ�ŹŤŴǜē�ęĳĔŻĶŤē�İŭŐ�ĚĸēĳİŤē�ŮŐ�ěĔŠĳĔĽũŤē�Ůż ǁżĸĔĸǜē�ĚŻĔŐĴŤē�ŵŨ ǁİŝŨ
�ĚŭżŐŴ�ȕŦŨĔĨ�ǯǮ�ǦǦǦ�ŽŤēŵĨ�ŮŨ�ǧǨ�Ǭ�ŦũĩŤē�ŒżĖĔĸĉ�ŽŘ�ŧį�ěĔŭ ǁżŐ�ĚĸēĳİŤē�ĞőũĤ��ŦũĩŤē�ţǙĬ�ŢŤı�ǙĜ
�ǭǦ�ǦǦǦ�ŽŤēŵĨ�ŮŨ� ǁŽĐēĲŕŤē�ŧĔōŭťŤ� ƻĔ ǁżťżŁřĜ� ƻĔũżżŝĜŴ�ȕŦŨĔĨ�ǭǭ�ǦǦǦ�ŮŨ�ŦũĩťŤ�ǨǪ�ŏŵėĸǜē�ŽŘ�ĚżŬĔĠ�ŧį
�İőĖ�ŇĔĽŭĖ�ţĔřňǜē�ĚőĖĔĝŨ�Ğ ǁũĜŴ��ęįǘŵŤē�İŭŐ� ǁźĴĹŤē�ŦėĩŤē�ŮŨ�ěĔŭ ǁżŐŴ�ȕŦũĩťŤ�Ǩǫ�ŏŵėĸǜē�ŽŘ�ęĉĴŨē
�ǧǩ�ǧǧ�ĳĔũŐǝŤ�Ě ǁżťŐĔřĖ�ĚŉĽŭŤē�ĚőĖĔĝũŤē�ūǚē�źĴĥĜŴ�ȒǫǨ�ĚėĹŭĖ�ĚőĖĔĹŤē� ǁŮĹĖ�ŪŲĝőĖĔĝŨ�Ğ ǁũĜŴ��ęįǘŵŤē
�ęŵĹŭŤē�ȕţĔġũŤē�Ŧżėĸ�ŹťŐ��Ě ǁŀĔĬ�ĚżŬĔšĸ�ěĔŐŵũĥŨ�ŹťŐ�ĶŠĴĜ�ĚżŐĴŘ�ěĔĸēĳį�ęİŐ� ƻĔŅŻĉ�ūǚē�ŶĴĥĜ��Ěŭĸ
�ěĔŬĔżĖ�ŒũĥĜ�ĢżĨ�ȕĚ ǁżŐĴŘ�ěĔĸēĳį�ŽŘ�ūǚē�ŮŨ�ŪűĔĹŻ�ŮŲĝŻĳı�ŒŨ�ŦũĩŤē�ĆĔŭĠĉ� ǁźĴšĹŤē�ŮŨ�ŮżŬĔŐ�ŽĜēŵťŤē

�ĔŲťĹŬŴ�ŧǜē�ŮŨ�ĕǙŝĝĸǘē�ŮŐ�Ě ǁżťżŁřĜ

ZZZ�FKDQQLQJ�KDUYDUG�HGX�QKV�ZZZ�QKV��RUJ

ǨǪ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�ŽŤēŵĨ �ųżŘ �ĞŠĳĔļŴ �ȕ ƻĔŲĖĔĽŨ � ƻĔũżũŁĜ ��0R%D �Ěĸēĳį� �Ě ǁżĥŻŴĴŭŤē �ŦřŉŤēŴ �ŧǜē �ĚŐŵũĥŨ �Ěĸēĳį �ĞŭėĜ
�ǨǦǦǮ�Ŵ�ǧǯǯǯ� ǂŽ ƾŨĔŐ�ŮżĖ�ŦŨĔĨ�ęĉĴŨē�ǯǦ�ǦǦǦ�ŮŨ�ŦũĨ�ĚŤĔĨ�ǧǧǦ�ǦǦǦ

�ŹťŐ �İũĝőŻ �ĔŲŭŨ � ƻ ǁǙŠ �ūĉ �ŵű �ĚŲĖĔĽŨ �ěĔĸēĳį �ŮŐ �ůĲű �Ě ǁŻİĽĩŤē �ěĔĸēĳİťŤ �ĚżŘĔńǞē �ĚĹżĐĴŤē �ęĶżũŤē
�ěĔŬĔżėŤēŴ�Ě ǁĩŁŤē�ěĔŬĔżĖ�ŦŁĩĜ�ŽĝŤē�Ě ǁżŭňŵŤē�ŦżĥĹĝŤē�ĘĜĔšŨ�ţǙĬ�ŮŨ�ŮżŠĳĔĽũťŤ�ĚŤĔőřŤē�ĴżŔ�ĚőĖĔĝũŤē
�ŹťŐ �ęĳįĔŜ �ěĔŐŵũĥũŤē � ǁŦōĜ �ȕĚŉĽŭŤē �ĚőĖĔĝũŤē �ŽŘ�ŮżŠĳĔĽũŤē � ǁŦŠ �İŝŘ� ǁŪĜ �ŵŤ �ŹĝĨ �ȕŢŤĲŤŴ ��ŶĴĬǜē
�ěĔŬĔżėŤē�ŊĖĳ�ţǙĬ�ŮŨ�ȕŢŤı�ŹŤč�ĚŘĔńǞĔĖ��ĚŨįĔŜ�įŵŝŐ�ę ǁİőŤŴ�ŃĴŨ� ǁźǜ� ƻĔ ǁżńēĴĝŘē�ĴŉĭŤē�ŦŨēŵŐ�İŻİĩĜ
�ŹťŐ�ŮŻĳįĔŜ�Ě ǁżĐĔĖŵŤē �Ě ǁŻİĽĩŤē�ěĔĸēĳİŤē �ŮŨ�ŏŵŭŤē �ēĲű�ŽŘ�ūŵġĨĔėŤē �ūŵšżĸ�ȕěĔŐŵũĥũŤē�ŮŨ� ǁŦŠ�ŮŨ

� ƻēİĖĉ� ƻĔŭšũŨ� ƻĔŝĖĔĸ�ŮšŻ�ŪŤ�ŦżŁřĝŤē�ŮŨ�ŶŵĝĹŨ�Ůũń�ęĳįĔŭŤē�ŃēĴŨǝŤ�ĴŉĭŤē�ŦŨēŵŐ�İŻİĩĜ

ūĔĝĹŠĔėŤē�ŽŘ�Ţ ǂŬ ǁİŤē�ŹũĨ�ŮŨ�ĚŻĔŜŵťŤ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē
�ŹťŐ�ȕūĔĝĹŠĔĖ�ȕĳŵűǘ�ŽŘ�ŮżŭňēŵũŤē�ŹťŐ� ƻĔũżĹĤ� ƻĔ ǁżĩŀ� ƻēĴŉĬ�ęĴżĬǜē�ěēŵŭĹŤē�ŽŘ�ŢŬİŤē�Ź ǁũĨ�Ğĩėŀĉ
� ǋľřĜ�ĉŵĸĉ�ǨǦǧǧ�ŧĔŐ�ĚŭŻİũŤē�ĞŬĔŐ��ĚŁŻŵŐ�ĚťšĽŨ�źİőũŤē�ŃŵőėŤē�ūĔŠ�ȕŃĴũŤē�ĪėŠ�įŵŲĤ�ŮŨ�ŪŔĴŤē
�ěĔŬĔżėŤē�ŦżťĩĜ�ŧēİĭĝĸē�ĘėĹĖ�ŢŤıŴ�Ȗ ƻĔŨĔũĜ�ūĔřťĝĭŨ�ǨǦǧǩ�Ŵ�ǨǦǧǨ� ǂŽ ƾŨĔŐ� ǁŮšŤŴ��ĮŻĳĔĝŤē�ŽŘ�ŢŬİŤē�Ź ǁũ ƿĩ ǀŤ
�ūĔĝĹŠĔĖ �ŽŘ �ĕĔĥŭėŤē �ŪżťŜč �ĚŨŵšĨ �ŮżĖ �ŽŬŴĔőĜ �ŏŴĴĽŨ �ŽŘ ��Ě ǁżŠĲŤē �ŚĜēŵŲŤē �ĔżĤŵŤŵŭšĜŴ �ĚũĭŅŤē
�ȕŦėŝĝĹũŤē�ŽŘ�ŃĴũŤē�Ž ǁĽřĜ�ĪėŠ�ŽŘ�ęİŐĔĹũťŤ� ǁŦĨ�ĴŻŵŉĜ� ǁŪĜ�ȕěĔŨŵťőũŤē�ĔżĤŵŤŵŭšĝŤ�ĕĔĥŭėŤē�ĚőŨĔĤŴ
�ŹŤč�ķĔĸǜē�ŽŘ�ęİĩ ǁĝũŤē�ěĔŻǘŵŤē�ŽŘ�&'&�ųĝťĸĳĉŴ�ųĜĊĽŬĉ�ĦŨĔŬĴĖ�ŹťŐ�ŦĬį ƿĉ�ŦŻİőĜ�ŧēİĭĝĸĔĖ�ŢŤıŴ
�ŽŘ�ŢŬİŤē �Ź ǁũĨ�ĳĔĽĝŬē �ŮŐ�Ĵ ǁšėũŤē �ŚĽšťŤ�ł ǁŁĭũŤē �ĦŨĔŬĴėŤē �İũĝŐē��ĳİŁũŤē �ħŵĝřŨ�ěĔŬĔżĖ �ŏįŵĝĹŨ

�ęİĩ ǁĝũŤē�ěĔŻǘŵŤē�ŽŘ�ēĶŬŵťřŬǜē�ĳĔĽĝŬē�ŚĽšŤ�Ū ǁũŁŨ�ĦŨĔŬĴĖ�ŹťŐ�ūĔĝĹŠĔėŤē

�ŹńĴũŤĔĖ �ĚŉėĜĴũŤē �Ě ǁżŭšĹŤē �ŒŜēŵũŤē �İŻİĩĜ �ŮŨ �Ůżŝ ǁŝĩũŤē �ŞżėŉĝŤē �ŹŤč �ĚŘĔŅũŤē �ěĔŭżĹĩĝŤē �Ğŭ ǁšŨ
�ĚżŤĔŐ�ŮŠĔŨǜē�İŻİĩĜ�ŮšũũŤē �ŮŨ�ūĔŠ�ȕŢŬİŤē �Ź ǁũĨ�ěǘĔĨ�ŒŜŵŨ�ŦżťĩĜ�ţǙĬ�ŮŨ��ŶŴİőŤĔĖ �ŮżĖĔŁũŤē
�ŚĜēŵű�ĚŨŵšĩŤē �ŵřŌŵŨ�ŽŉŐĉ ��ŃŵőėŤē �ěĔŜĴŻ �ĴĠĔšĜ �ěĔđżĖ �ŹťŐ �ĆĔŅŝŤē � ǁŪĠ �ŮŨŴ�ȕŶŴİőťŤ �ęĳŵŉĭŤē
�ĴĠĔšĝŤē�Žńēĳĉ�ţĶŐ� ǁŪĜ�İŜŴ��ŃŵőėŤē�ĴĠĔšĝŻ�ĢżĨ� ƻĔ ǁżŘēĴŕĤ�ęİŠēĴŤē�ůĔżũŤē�ŒŜēŵũŤ�ĶżŨĴĝŤŴ�ĳŵŀ�ĲĬǜ�Ě ǁżŠı
�źĲŤē�ŽĖǙżĝŤē�Ţũĸ�ŧēİĭĝĸēŴ�ȕ ƻĔŭšũŨ�ŢŤı�ūĔŠ�ēıč�ęİŠēĴŤē�ůĔżũŤē�ĚŤēĵč��Ůżĝ ǁżŭŝĜ�ŮżĖ�ĦŨİŤē�ŧēİĭĝĸĔĖ
�ŦėŜ�Ě ǁżŠĲŤē�ŚĜēŵŲŤē�ŮŨ�ęıŵĬĊũŤē�ęĳŵŁŤē�ĪũĹĜ��ĴėŠǜē�Ě ǁżĐĔũŤē�ěĔĩ ǁŉĹũŤē�ŽŘ�ŃŵőėŤē�ěĔŜĴŻ�ŦŠĊŻ
��ŃŵőėŤē�ĴĠĔšĜ� ǁİń�ĚŠĴőũŤē�ĳ ǁŵŉĜ�ĚŝĨǙŨ�ŮŨ� ǁŽŘēĴŕĥŤē�ĶżŨĴĝŤē�ŹŤč� ƻĚŘĔńč�ȕĔűİőĖŴ�ĴĠĔšĝŤē�Ńĳĉ�ĚĥŤĔőŨ
�ĚĖĳĔĩũŤ� ƻĔĤĔżĝĨē�ĴġŠǜē�ěĔŬĔżėŤē�Ů ǁŨČŻŴ�ȕ ƻĔ ǁżŭŘ�Ůżť ǁűČŨ�ĴżŔ��ĿĔĭļĉ�ŦėŜ�ŮŨ�Ź ǁĝĨ�ŧēİĭĝĸǘē�ŦŲĸ�ŞżėŉĝŤē

�ŢŬİŤē�Ź ǁũĨ

Ě ǁżŬĔšĹŤē�Ě ǁĩŁŤē��ǩ
�ĚŻİőũŤē�ŃēĴŨǜē�ĳĔĽĝŬē�ŮŨ�ĚŻĔŜŵŤē��ĕĔĥŭėŤē

Ǩǫ
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ěĔŜĴżŤēŴ��ĴĐēŴį��ŢŬİŤē�ŹńĴŨ�ĳŵűǘ�ĚŭŻİŨ�ĚŉŻĴĬ�Ů ǁżėĜ��ŃĴũŤē�ĳĔĽĝŬē�ĚėŜēĴŨ
�ĆēĴũĩŤē�ŇĔŝŭŤē��ŢŬİťŤ�ĚťŨĔĩŤē

�ĚőĤēĴŨ�ŹĤĴŻ�ȕĦŨĔŬĴėŤē�ŮŐ�ěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ
ZZZ�WHFKQRORJ\UHYLHZ�FRP�QHZV��������SDNLVWDQ�XVHV�VPDUWSKRQH�GDWD�WR�KHDG�RII�
GHQJXH�RXWEUHDN��DQG
ZZZ�QSU�RUJ�EORJV�KHDOWK����������������������KRZ�VPDUWSKRQHV�EHFDPH�YLWDO�WRRO�
DJDLQVW�GHQJXH�LQ�SDNLVWDQ

ěĔŬĔżėŤē�Ě ǁżšťŨ��Ǫ
Ě ǁżŁĭĽŤē��Ě ǁżĩŁŤē�ěĔŬĔżėŤē�Ě ǁżšťŨ

�ŽĝŤēŴ �ŮżŭňēŵũťŤ �Ě ǁżšťũŤē �ĚťĥĹŨ �Ě ǁżĩŀ �ěĔŬĔżĖ �ěĔŐįŵĝĹũŠ �ĚŉĖēĴĝũŤē �Ě ǁżŭňŵŤē �ěĔ ǁżŬŴĔőĝŤē
ūŵŭňēŵũŤē�ĔŲĖ�Ū ǁšĩĝŻ

ƻĔ ǁżřżŌŴ� ǁŦĝĭŨŴ�ŧēİĝĹŨ�ĴżŔ�ěĔŬĔżĖ�ģıŵũŬ��ź ǁİĩĝŤē
�ěĔ ǁżŤİżŁŤēŴ �ěēĴėĝĭũŤēŴ �ěĔżřĽĝĹũŤēŴ �ěēįĔżőŤēŴ �ĆĔėňǜē �ĔŲĖ �Ū ǁšĩĝŻ �ŽĝŤē � �Ě ǁżĩŁŤē �ěĔŬĔżėŤē �ūĶĭĜ
�ŮŨ �ŪŔĴŤē �ŹťŐŴ ��ĚŭŻĔėĝŨŴ � ƻē ǁİĤ �ęĴżġŠ �ěĔŬĔżĖ �ěĔŐįŵĝĹŨ �ŽŘ �ȕĚ ǁżŨŵšĩŤē �ěǘĔŠŵŤēŴ �ŮżŨĊĝŤē �ěĔŠĴļŴ
�ĚżĨĔŭŤē �ŮŨ��Ě ǁżĩŁŤē�ŪŲĜĔŬĔżĖ �ūŵšťũŻ��ūŵũżťĹŤē�įēĴŘǜēŴ�Ě ǁż ǁėŉŤē�ěĔĤĔĩŤē�źŴı�įēĴŘǜē��ŮżŭňēŵũŤē� ǁūĉ
� ǁŦĝĭũŤē�±�ěĔŬĔżėťŤ�ģıŵũŭŤē�ēĲű��ĔŲĖ�Ū ǁšĩĝŤēŴ�ěĔŬĔżėŤē�ůĲű�ŹŤč�ţŵŀŵŤē�ŽŘ� ƻĔŁŝŬ�ŪŲŻİŤ�ūĎŘ�ȕĚ ǁżŬŵŬĔŝŤē
�� ƻĔŨŵũŐ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�Ě ǁżťŐĔŘŴ�ęįŵĤ�ņřĭŻŴ�ŚżŤĔšĝŤē�İŻĶŻ�ŋŵĩťŨ�ŦšĽĖŴ��ŧēİĝĹũŤē�ĴżŔŴ� ƻĔ ǁżřżŌŴ
��ĴĽėŤē�ŮżŻǙũŤ�ĚũĭńŴ�ęİ ǁŝőŨ�ěĔŬĔżĖ�İŐēŵŜ�Ě ǁżŁĭļ�Ě ǁżĩŀ�ĚŻĔŐĳ�ŵĩŬ�ų ǁĤŵĝŤē�Ę ǁťŉĝŻ�ȕŢŤı�ŹťŐ�ęŴǙŐ

�ŪŤĔőŤē�ĴėŐ�ŮżŭňēŵũŤē�ĚŠĳĔĽŨ�ūŴİĖ�ŢŤı�ŹťŐ�ţŵŁĩŤē�ŮšũŻ�ǘ

ǨǬ
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Ě ǁĩŁŤē�ŪōŬ��ǫ
Ůż ǁżĩŁŤē�ŮżťŨĔőŤē�ěĔŬĔżĖ�ŦżĥĹĜ��ŽĤĔũŻį�ĚŠĴļ

�ŪŲĜĔŬĔżėĖ�Ū ǁšĩĝŤē�Ě ǁżŬĔšŨč�ŪŲĐĔŉŐč�ţǙĬ�ŮŨ�ŮżŭňēŵũŤē�Ů ǁšũĜ�ěĔ ǁżŬŴĔőĜ�� ǁŦĩŤē

�ůĲű �ęĴšŘ ��ŮżŭňēŵũťŤ �ŦŨĔšŤĔĖ �ĚŠŵťũŨ �ŽűŴ �ūŴĔőĝŤē �ţĔšļĉ �ŮŨ �ĪĤĔŬŴ �ŪŻİŜ �Ŧšļ �Žű �Ě ǁżŬŴĔőĝŤē
�ĚŨŵšĩŤē�ŹťŐ�ŦŨĔšŤē�ĔŬįĔũĝŐē�ŮŨ� ƻǘİĖ�ĔŭĹřŬĉ�ŪŐİŭĸ�ȖĔŭňŴĴĽĖŴ�ȕĔŭĹřŬĊĖ�ŢŤĲĖ�ŧŵŝŭĸ��Žű�ěĔ ǁżőũĥŤē
�ķŴĴĥżŨ��ś ǁĴřũŤē�ŒżėŤ�ĚĩĤĔŭŤē�ūĵĔĭũŤē�ĴėĝőĜ�ȕŶĴĬĉ�ūēİťĖ�ŽŘŴ�ēĴĹŻŵĸ�ŽŘ��ţĔũŤē�ķĉĳ�źĴũġĝĹŨ�ŹťŐ�Ŵĉ
�ěĔŬĔżėŤē�ŒżũĤ� ǁūĉ�ĔũĖŴ��ěĔ ǁżŬŴĔőĜ�ĔŲŬĉ���5DLIIHLVHQ�ŮĹżřŻēĳ��ĚĩĤĔŭŤē�şŵŭėŤēŴ��COOP�ĕŴŵŠ�ȕ0,*526
�ūĔšŨ� ǁźĉ�ŮŨ�Ŵĉ�ȕĔżŝŻĴŘč�ţŴį�ŮŨ�Ŵĉ�ēĴĹŻŵĸ�ŮŨ�Ćēŵĸ��ŮňēŵŨ� ǁŦŠ� ǁūĉ�ĔũĖŴ�ȕĚ ǁżŁĭļ�ěĔŬĔżĖ�Žű��Ě ǁżĩŁŤē
� ǁźİżťŝĝŤē �ĉİėũŤē � ǁūĎŘ�ȕ�ŧŵŭżĥŤē �ŪĥĨ�ĺřŬ�źĉ� � �Ě ǁżĩŁŤē �ěĔŬĔżėŤē �ŮŨ�ĚťũĝĩũŤē �ĚżũšŤē �ĺřŬ�ųŻİŤ ��ĴĬć
�ĆĔŅŐǜē�ūĶĭŻ���Ě ǁżĩŁŤē�ěĔŬĔżėŤē �ěĔŐįŵĝĹũŤ� ǁĿĔĬ�ŦšĽĖ�ĘĸĔŭŨ��İĨēŴ�ěŵŀ�İĨēŴ�ŵŅŐ��Ě ǁżŬŴĔőĝťŤ
��ŪŲĜĔĖĔĹĨ�ŽŘ��ŢŤı�ĴżŔŴ�ȕŧŵŭżĥŤē�ȕP+HDOWK�ȕĚ ǁż ǁėŉŤē�ěĔŬĔżėŤē��ūĔŨĊĖ��Ě ǁżĩŁŤē�ŪŲĜĔŬĔżĖ�ŒżũĤ�ūŴĴŻİŻŴ
�ěĔŐŵũĥŨ�ĚŠĳĔĽŨ�ūŵőżŉĝĹŻŴ�ȕŪŤĔőŤē�ŽŘ�ūĔšŨ� ǁźĉ�ŮŨ�ŪŲĜĔŬĔżĖ�ŹŤč�ţŵŀŵŤē�ŪŲŭšũżĸ�ȕĚŝŻĴŉŤē�ůĲŲĖ
�Ūű�ŮżŭňēŵũŤē� ǁūĉ�ĔũĖ��Ě ǁŻŵżĩŤē�Ě ǁż ǁėŉŤē�ğĔĩĖǜē�Ŵĉ�ĆĔŜİŀǜēŴ�ĆĔėňǜē�ŒŨ�ěĔŬĔżėŤē� ǁŦŠ�Ŵĉ�ěĔŬĔżėŤē�ŮŨ�ĚżĐĶĤ
�ĚŻĔũĨ�ŮżŬēŵŝŤ�ŒŅĭŻ�ǘ�ğĔĩĖǜē�ŦĤĉ�ŮŨ�Ě ǁŀĔĭŤē�ŪŲĜĔŬĔżĖ�ĚŠĳĔĽũŤ�ķŴĳİũŤē�ŪűĳēĴŜ� ǁūĎŘ�ȕŪŲĜĔŬĔżĖ�ŵšŤĔŨ
��Ě ǁżĩŁŤē�ěĔŬĔżėŤē�ŢťũĜ��Ě ǁżŁĭĽŤē��Ě ǁżĩŁŤē�ěĔŬĔżėťŤ�ţŵŀŵŤē�ĚġŤĔġŤē�ŗēĴňǜē�ĘťŉĜ�ĔŨİŭŐ�ĔŲĹřŬ�ěĔŬĔżėŤē
�ŶĴĬǜē �ĢĩėŤē �ěĔĹ ǁĸČŨŴ�Ě ǁżŬǘİżŁŤē �ěĔŠĴĽŤē �ŒŘİĝĸ��ĚőřĜĴŨ�Ě ǁŻįĔŁĝŜē �ĚũżŜ�Ěő ǁũĥũŤē �Ě ǁżŁĭĽŤē
�ĳ ǁĴŝŻŴ�ȕĚżőũĥťŤ�ěēİĐĔőŤē�ŹŝėĜŴ��ĔŲĝŠĳĔĽŨ�ŹťŐ�ūŵŨİĭĝĹũŤē�ŞŘēŴ�ŽĝŤē�ěĔŬĔżėŤē�ĚĸēĳİŤ�Ěũĭń�ŖŤĔėŨ
�ŮŨŴ�� ǁĴũĝĹũŤē�ŪżťőĝŤē�Ŵĉ�ȕěĔŁŭũŤē�Ŵĉ�ȕěĔŨŵťőũŤē�Ŵĉ�ȕĢĩėŤē�ŽŘ�ħĔĖĳǜē�ĳĔũġĝĸē�ēŴįēĳĉ�ēıč�ĔũżŘ�ĆĔŅŐǜē
�ȕŧĔőŤē�ĪŤĔŁŤē�ŦĤĉ�ŮŨ�ţĔũŤē�ķĉĳ�ħĔĖĳĉ�ŧēİĭĝĸē�ĚżřżšĖ�ŪűĳēĴŜŴ�ěĔŬĔżėŤē�ŒżũĥĖ�Ū ǁšĩĝŤē�Ě ǁżŬĔšŨč�ţǙĬ
�ęĴżėšŤē �ĚŭŨĔšŤē �ęŵŝŤē �ĳ ǁĴĩĝĜŴ ��ŮňēŵũťŤ � ǁŽŝżŝĩŤē �ŮżšũĝŤĔĖ ��ūŵŭňēŵũŤē �ŪűŴ� �ĚżőũĥŤē �ĆĔŅŐĉ �ŒĝũĝĹŻ

� ǁŽŁĭĽŤē�ģǙőŤēŴ�Ě ǁżŁĭĽŤē�ĚŻĔŜŵŤē�ŦĤĉ�ŮŨ�Ěő ǁũĥũŤē��Ě ǁżĩŁŤē�ěĔŬĔżėťŤ

�ĚżĝĩĝŤē�ĚżŭėŤē�şĳĔĽĝĜ�ŽĝŤē�Ě ǁżĩŁŤē�ěĔŬĔżėťŤ�Ě ǁżŭňŵŤē�ěĔ ǁżŬŴĔőĝťŤ�įĔĩ ǁĜē�ĆĔĽŬč�ŮŨ�Ě ǁũĤ�İĐēŵŘ�ŹťŐ�ŦŁĩŭĸ
� ƻĔŝżėŉĜ�ĚĥżĝŭŤē �ūŵšĝĸ��ēĴĹŻŵĸ�ŦġŨ�ĔŲĹřŬ�Ě ǁŻĶŠĴũŤē �ěĔŬĔżėŤē �ęİŐĔŜŴ�ĔŲĹřŬ�ěĔŨŵťőũŤē �ĔżĤŵŤŵŭšĝŤ
�ŮżŭňēŵũťŤ�Ě ǁżŭňŵŤē�ěĔőũĝĥũŤē�ŽŘ�ůĔŘĴŤē�ĶŻĶőĜŴ�ȕĚ ǁĩŁŤē�ěĔŬĔżėŤ� ǁŧĔőŤē�ĆĔŅřŤē�ŹťŐ�Ě ǁżňēĴŝũŻİťŤ� ƻĔ ǁżŝżŝĨ

ZZZ�GDWHQXQGJHVXQGKHLW�FK���ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

�ĚŻĔŐĴŤē �ŽŘ �ŮżťŨĔőŤē �ţǙĬ �ŮŨ �Ě ǁŻŵťĭŤē �ěĔŬĔżėŤē �ŒũĥŤ �ŪōŬ �ŹťŐ �ŽńĔũŤē �İŝőŤē �ţǙĬ �ŽĤĔũŻį �ĞťũŐ
�ĔŲĝŁŭŨ�ĞŨİĭĝĸē��ŪŤĔőŤē�ŮŨ�Ě ǁżřŻĴŤē�ŞňĔŭũŤē�ŽŘ�ŹńĴũŤē�ŒŨ�ĴļĔėŨ�şĔšĝĨē�ŪŲŻİŤ�ŮŻĲŤē��Ě ǁżĩŁŤē
�ūŵżťŨ �Ǩȓǫ �ŮŨ�ĴġŠĉ �Ğťĸĳĉ �� ƻēİťĖ �ǩǦ �ŮŨ�ĴġŠĉ �ŽŘ�ĚũōŭŨ�ǫǦ �ŦėŜ �ŮŨ�ȕ&RPP&DUH�ĴżšŨŵŠ�ȕĚĹżĐĴŤē

�Ě ǁũŲũŤē�ěĔĤĔĝŭĝĸǘē�ņőĖ�ĆĔŭėŤ�ěĔŬĔżėŤē�ŞũŐ�ŽĤĔũŻį�ŧİĭĝĹĜ��ĔŲŨĔōŬ�ĴėŐ�ņŻĴŨ�ęĳĔũĝĸē

�ŹńĴũŤē�ŒŨ�ĴļĔėŨ�şĔšĝĨē�ŪŲŻİŤ�ŮŻĲŤē�ūŵ ǁżĩŁŤē�ţĔ ǁũőŤē�ŧ ǁİŜ�ēıč�ĔŨ�ĚŘĴőŨ�ŽŘ�ěĔĤĔĝŭĝĸǘē�İĨĉ�Ŧ ǁġũĝŻ
�ĳŵĝŠİŤē �ĚŝŘĴĖ�ȕŽĤĔũŻİŤ�ĺ ǁĸČŨ�şĳĔĽŨ�ȕĳĔŨŵŠ�ŧēĴšżŘ�ĳŵĝŠİŤē �ŶĴĤĉ��©ĚřŻĶŨª�Ŵĉ�©Ě ǁżŝżŝĨª�ěĔŬĔżĖ
�ĆĔŁŝĝĸǘ�ēİŭŔŴĉŴ�ĔżŬēĶŭĜ�ŽŘ�&RPP&DUH�ŧēİĭĝĸĔĖ�Ěĸēĳį�ȕŮŉŭļēŴ�ĚőŨĔĤ�ŽŘ�ųŻİŐĔĹŨŴ�ľżŤ�ŦżŬ
�şĔšĝĨē �ŪŲŻİŤ �ŮŻĲŤē �Ůż ǁżĩŁŤē �ţĔ ǁũőŤē �ĚėŜēĴŨ �Ğ ǁũĜ �ȕĚĸēĳİŤē �ůĲű �ĘŬēŵĤ �İĨĉ �ŽŘ ��ĚŤĊĹũŤē �ůĲű
�ěĔŬĔżĖ �ţĔĬįč�İőĖ�ĔũżŘ�ŪŲŭŨ�ĘťňŴȕŮż ǁżŝżŝĨ�ŹńĴŨ�ŮŨ�ěĔŬĔżėŤē �ŒũĤ�Ě ǁżťũŐ�ŽŘ�ŹńĴũŤē�ŒŨ�ĴļĔėŨ
�ŦũŐ�ūēİżŨ�ŮŨ�ĚŬŵŭőŨ�ĴżŔ�ěĔŬĔżĖ�ŦżŁĩĜ� ǁŪĜ��©ĚřŻĶũŤē�ěĔŬĔżėŤē�ĚŐŵũĥŨª�ŽŘ�©ŮżřŻĶŨª�ŹńĴŨ�ŮŐ
�ŮŐ�©Ě ǁżŝżŝĩŤēª�ěĔŬĔżėŤē�ŚĽšŤ�ěĔřŭŁŨ�ŞŻĴřŤē�ŹŭĖ�� ƽūĔĠ�ŒŜŵŨ�ŮŨ�ŮŻĴĬć�ţĔ ǁũŐ�ŮŨŴ�ȕţĔũőŤē�ĆǘČű
�Ě ǁżĸĔĹĩĖ �ęĳ ǁŴĶũŤē �ěĔŬĔżėŤē �ŚĽŠ�&RPP&DUH�ěĔŬĔżėŤē �ĚŐŵũĥŨ�ŞũŐ�ŦŲĸ�� ƻĔżšżĜĔŨŵĜŴĉ �©ĚřŻĶũŤēª

�ŮżĝżŤĔŐ�Ě ǁżŐŵŬŴ

Ǩǭ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

� ƻĔŉĸŵĝŨ�ĚżŬĔĠ�ǧǪǮ�ĴŨǜē�śĴŕĝĸē�ȕęĳ ǁŴĶũŤē�ěĔŬĔżėŤē�Ůż ǁżĩŁŤē�ţĔ ǁũőŤē�ŦĬįĉ�ĔŨİŭŐ�ȗŮŻĳ ǁŴĶũŤē�ŚĽŠ�źĲŤē�ĔŨ
�ĴŻİŝĝĖ �ēŵŕŤĔĖ �ŮŻĳŴĶũŤē � ǁūĉ �ĪŅ ǁĜē �ȕŢŤı �ŹťŐƻ �ęŴǙŐ��ĚŜ ǁİŁŨ�Ě ǁżŝżŝĨ �ěĔŬĔżĖ �ţĔĬįǞ�ĚżŬĔĠ �ǨǪǦ �ƸĖ � ƻĚŬĳĔŝŨ
�ŮŐ�ţĵĔŭũŤē �ūĔšĸ�ŮŨ�Ȓǩǫ�ŖťĖĉ �ȕęĳŴĶũŤē �ěĔŬĔżėŤē �ŽŘ��ĔűŴĳēĵ �ŽĝŤē �ţĵĔŭũŤē �ŽŤĔűĉ �İŭŐ�ţĔŲĸǞē�ğŴİĨ
�łĭļ�ŮŐ�ţĵĔŭũŤē�ūĔšĸ�ŮŨ�ŊŝŘ�Ȓǫ�ŖťĖĉ�Ě ǁżŝżŝĩŤē�ěĔŬĔżėŤē�ŽŘ�ĔũŭżĖ�ȕţĔŲĸǞē�ŮŨ�ŽŬĔőŻ�ĔŨ�łĭļ
�ŽŘ�Ě ǁũŲŨ�ŪżżŝĜ �ęēįĊŠ � ƻĔŅŻĉ �ŧİĭĝĹĜ�ūĉ �ēĲŲŤ �ĚŲĖĔĽũŤē �ěĔŬĔżėŤē �ŪōŭŤ �ŮšũŻ ��ţĔŲĸǞē�ŮŨ�ŽŬĔőŻ �ĔŨ
� ƻē ǁİĤ�ĴżŁŜ�ĞŜŴ�ŪŲŻİŤ� ƻĔėŤĔŔ�ĆĔėňǜē� ǁūǜ�ȕŹńĴũťŤ�Ě ǁż ǁėŉŤē�ěĔĤĔĩŤē�ŵĩŬ�Ů ǁżżĩŁŤē�ţĔ ǁũőŤē�ĚŻċĳ�ĚũżŜ�İŻİĩĜ

�ěĔŨŵťőũŤē�ŦżĥĹĝŤ

ZZZ�GLPDJL�FRP�ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

ĚŻĴŉ ƾŝŤē�ěĔżřĽĝĹũŤē
�İŐĔĹŻ�ŵűŴ�ȕĚ ǁżŬŴĴĝšŤǞē�Ě ǁĩŁŤē�ě ǁǙĥĸ�ŵűŴ�ȕųĹřŬ�ŦĩŤē�ĴŉŜ�ŽŘ�ĚĹżĐĴŤē�ěĔżřĽĝĹũŤē�ŒżũĤ�ěİũĝŐē
� ƻĔŅŻĉ�ĴŘēŵĝĜ�ȕĚ ǁżŬŴĴĝšŤǞē�Ě ǁĩŁŤē�ěǙĥĸ�ŹŤč� ƻĚŘĔńč��ūĔšĹŤē�ŮŨ�ęĴżėŠ�ĚĩŻĴĽŤ�Ě ǁżĩŁŤē�ěĔŬĔżėŤē�ĶŻĶőĜ�ŽŘ
�ŹťŐ�Ě ǁżŐĔũĝĤǘē�ěĔŬĔżėŤēŴ�ȕĆēŴİŤē �ěĔřŀŴ�ȕěĔżřĽĝĹũŤē �ŽŘ�ţŵėŝŤē �ě ǁǙĥĸ�ŦġŨ�ŶĴĬĉ�Ě ǁżĩŀ�ěĔŬĔżĖ
�ŒńŴ��ĘżŤĔĸĉ�ę ǁİőĖ�ĴŉŜ�ŽŘ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŧĔōŬ�ĶŻĶőĝŤ�Ě ǁżŭŕŤē�ěĔŬĔżėŤē�ůĲű�ŧēİĭĝĸē�Ů ǁšũŻ��ĞŬĴĝŬǞē
�ěēĴżżŕĝŤē�ŦżŲĹĝŤ�ŹńĴũŤē�ŒŨ�ŦŀēŵĝŤē�ŮżĹĩĜ�ȕĚŻĔŐĴťŤ�ŊŉĬ�ŒńŴŴ�Ě ǁĩŁŤē�ŹťŐ�ĳĔŉĬǝŤ�Ě ǁżŁĭļ�ģıĔũŬ

�ŮŨ�ŮżšťŲĝĹũŤē�ŧĔōŭŤē�Ů ǁšũŻ��ĚżŝŻĴŘč�ţŴį�ŽŬĔũĠ�ŽŘ� ƻĔŻĳĔĥĜ�ĳŵĽŭŨ�Ŵĉ�ų ǁĤŵŨ�ŧĔōŬ�ŵű�P3HGLJUHH
�ŹťŐ�P3HGLJUHH�ŦũŐ��ĚŉżĹĖ �Ěż ǁŁŬ �ĚŤĔĸĳ �ţǙĬ�ŮŨ�ĆēŴİŤē �ŮŨ�ĚŨĶĨ �ŞŻİŁĜŴ�ęįĔŲļ�ŮŨ�Ş ǁĠŵĝŤē
�ĚżŁŭŤē�ŦĐĔĸĴŤē�ŮżĝŁŭũŤē�ĔĝťŠ�ŧİĭĝĹ ƿĜ�ȕ2YDVLJKW�ĞŻĔĸĔŘŴĉŴ�$FRGLRQ�ūŵŻįŵŠĉ��ŮżĜİŐĔĹŨ�Ůżĝ ǁŁŭŨ
�ŽŘ�ęĴżėŠ�ęİĐĔŘ�ěēı�ģıĔũŭŤē�ůĲű��ĆĔėňǜē�ěĔřŀŴ�ěǙżŅřĜ�ŽŘ�ěēĴżŕĝŤĔŠ�ȕĚżťšŤē�ģıĔũŭŤē�ŮżĖ�ĶżżũĝťŤ
�ŪżżŝĜ�ŽŘ� ƻĔŅŻĉ�ěĔŬĔżėŤē�İżřĜ�ūĉ�ŮšũŻ��ĔżŝŻĴŘč�ŽŘ�ŃĴũťŤ�ĘťŝĝũŤē�ųĤŵŤē�ŞĨǙĜ�ŽĝŤē�Ě ǁżĐĔĖŵŤē�ĦŨēĴėŤē
�ĳŴĴũĖ �ĚŻŴįǜē �ĆēĴļ �şŵťĸ�ŽŘ�ěēĴżżŕĝŤē �ł ǁĩřĜ �ţǙĬ �ŮŨ �ŢŤıŴ �ȕŃĴũťŤ �źįĔŁĝŜǘē �ĆĘőŤē �ěēĴżŕĜ
�ĴġŠĉ�ěĔŨŵťőŨ�ţǙŕĝĸē�ūǚē�ŮšũŻ�ȕěĔŬĔżėŤē�ĶŠēĴŨŴ�ŹńĴũŤē�ŮżĖ�ħŵĝřũŤē�ŽĐĔŭġŤē�ţĔŁ ǁĜǘē�ŦŅřĖŴ��ŮŨĶŤē

�ęį ǁİĩŨ�ĚżŘēĴŕĤ�ŞňĔŭŨ�ŽŘ�Ě ǁżŁżĭĽĝŤē�ěĔŲĤŵĝŤē�ĚĤĲũŭŤ�ĔŲŨēİĭĝĸē�ŮšũŻ�ŽĝŤēŴ�ȕ ƻēİżŝőĜ

ZZZ�PSHGLJUHH�QHW��ŒĤēĳ�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

ĔŬĔŔ�ŽŘ� ǁŽ ǁĩŁŤē�ŮżŨĊĝŤē�ŧĔōŬ
�ŪŔĴŤē�ŹťŐ�ųżŤč�ţŵŀŵŤĔĖ�ūŵŤ ǁŵĭŨ�ŮżŭňēŵũŤē� ǁŦŠ��ŽĩŁŤē�ŮżŨĊĝťŤ� ƻĔżŭňŴ� ƻĔĥŨĔŬĴĖ�ĔŬĔŔ�ŽŘ�ĚŨŵšĩŤē�ĴŻİĜ
�ǙŠ�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨ ǁİŝũŤ�ĚŨŵšĩŤē�ŒŘİĜ��ŦĬİŤē�ĘĹĨ�ĚőĸēŴ�ěĔđŘ�ŮżĖ�ŇĔĹŜǜē�ŗǙĝĬē�ŮŨ
�ĞŜĔŐĉ �ȕţĔĨ � ǁŦŠ �ŹťŐ ��ŮżŠĴĝĽũŤē �ĪŤĔŁŤ �ĔŲŬŴĲřŭŻ �ěēĆēĴĤčŴ �ěĔŨİĬ �ŦĖĔŝŨ � ǁĿĔĭŤēŴ � ǁŧĔőŤē �ŮżŐĔŉŝŤē
�ņŻŵőĜ �ŶŴĔŐį � �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŽŨ ǁİŝŨ �ņőĖ �ŧ ǁİŜ �ĢżĨ �ȕĴżėŠ �ŦšĽĖ �ĦŨĔŬĴėŤē � ǁŵũŬ �ţĔżĝĨǘē �ŶŴĔŐį
�ěĴļĔĖ �ȕĚ ǁżŤĔżĝĨǘē �ŶŴĔŐİŤē �ŮŨ � ǁİĩťŤ �� ƻēİĖĉ � ƻĔ ǁżťőŘ �Ĳ ǁřŭĜ �ŪŤ �ěēĆēĴĤčŴ �ěĔŨİĭĖ �ŞťőĝĜ �Ŵĉ �ĚőřĜĴŨ �ŖŤĔėũĖ
�ŹťŐ��ŶŴĔŐİŤē�ģıĔũŬŴ�ĚűŵėĽũŤē�ěǘįĔėĝŤē�ĚŝĨǙũŤ�ěĔŬĔżėŤē�ŦżťĩĜ�ŒŻĳĔĽŨ�ŮŨ� ƻēįİŐ�Ě ǁżŬĔŕŤē�ĚŨŵšĩŤē
�ęİŐ�ŮŨ�ěĔŬĔżėŤē�ŊĖĴŻ�ūĉ�ĘĥŻ�� ƻǙŨĔšĜ�ĴġŠĉ�ĦŲŭũŤ�ĚĤĔĨ�şĔŭű�ȕŦŅŘĉŴ�ŒĸŴĉ�ěĔĖĔĥĝĸē�ŪżũŁĝŤ�ȕţĔĨ� ǁŦŠ
�ȕłżĭĽĝŤē�ěǙĥĸ�ȕĚ ǁż ǁėŉŤē�ěǙĥĹŤē�ȕĚ ǁż ǁėŉŤē�ěĔŐįŵĝĹũŤē�ȕĚŻĳĔĽĝĸǘē�ŗĴŕŤē�ȕěĔřŀŵĝĹũŤē�±�ĳįĔŁŨ
�ĢżĨ�Ě ǁżŨĔŨǜē�ŇŵŉĭŤē�ŹŤč�ĚĥŤĔőũŤē�ěēĳİŜ�ŧēİĭĝĸē�ŦŝŬŴ��ĳĔšŘĉ�ŮŐ�ěĔŬĔżėŤē�ŽŘ�ĘżŝŭĝťŤ± ƻēĴĤ� ǁŪťűŴ

�ŹńĴũŤē�ŒŨ�ĴļĔėũŤē�şĔšĝĨǘē

ZZZ�QKLV�JRY�JK��ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

Ě ǁżŁżĭĽĝŤē�ěĔŲ ǁĤŵĝŤēŴ�ĚŻŴįǜē�ĆēĴļ�ěĔŲ ǁĤŵĜ��P3HGLJUHH

Ě ǁżŬŴĴĝšŤǞē�Ě ǁĩŁŤē�ě ǁǙĥĸ��ĴŉŜƾ

Ě ǁż ǁėŉŤē�ěĔėŤĔŉũŤē��ĔŬĔŔ

ǨǮ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

ZZZ�FHUQHU�FRP�DERXWBFHUQHU�QHZVURRP�KDPDGBPHGLFDOB
FRUSRUDWLRQBVLJQVBDJUHHPHQW��

�ŽŘ�ĚŨŵšĩŤē�ęİŐĔĹŨ�ȕŦŅŘĉ�ěĔŨİĬ�ŪŻİŝĝŤ�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨ Ǐİ ƾŝ ƿŨŴ�ěĔżřĽĝĹũŤē�ŮżšũĜ�ȕĚ ǁżŠŵťĹŤē
�ĴŉŜ�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŹťŐ�Ě ǁżŘĔńč�ěĔŭżĹĩĝŤ�ŊżŉĭĝŤē

Ě ǁżŁĭĽŤē�ĚŻĔŐĴŤē�ŊŉĬŴ�Ě ǁżĩŁŤē�ĴňĔĭũťŤ�Ě ǁżŁĭĽŤē�ĪŨǙũŤē
��Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŽŨ ǁİŝũŤ �ěĔŬĔżėŤē �ĚĨĔĜč �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŽŘ �ĚũĭŅŤē �ěĔŬĔżėŤē �ŧēİĭĝĸē �ŗēİűĉ �ŮŨ � ǁūč
�ţĔũĝĨē�İŻİĩĜ��ĴňĔĭũťŤ�Ě ǁżŁĭļ�ĪŨǙŨ�ĆĔŭĖ�Žŭő ƾŻ�ēĲűŴ��ņŻĴũťŤ�ŦġŨǜē�ĚŻĔŐĴŤē�ĳĔżĬ�ĳēĴŜč�ŪŲŭšũŻ�ŮŻĲŤē
�ĳįĔŁũŤē�ŮŨ�Ěő ǁũĥũŤē�ěĔŬĔżėŤē�ŒŨ�ņŻĴũťŤ�Ě ǁżŬŴĴĝšŤǞē�Ě ǁżĩŁŤē�ě ǁǙĥĹŤē�ĚŬĳĔŝŨ�ţǙĬ�ŮŨ��ęį ǁİőĝŨ�ŃēĴŨĉ
�ĘżŝŭĝŤē�İŐēŵŜ�ţǙĬ�ŮŨ�ěēĴŕġŤē� ǁİĸŴ��ĚżŠĲŤē�ŚĜēŵŲŤē�ěĔŝżėŉĜ�Ŵĉ�Ě ǁżŐĔũĝĤǘē�ŧǙŐǞē�ŦĐĔĸŵŠ�ŶĴĬǜē
�Ě ǁżĐĔŜŵŤē�ěēĆēĴĤǞē�Ů ǁũŅĝĜ�ĚŁ ǁŁĭŨ�Ě ǁżĩŀ�ĚŉĬ�ŵű�Ħĝŭżĸ�ĔŨ��ĘżėŉŤē�ěĔōĨǙŨ�ŦżťĩĜŴ�ěĔŬĔżėŤē�ŽŘ

�ĚĨĴĝŝũŤē

ĚżŠŵťĹŤē�ěēĴżżŕĝŤē�ŦżŲĹĝŤ�ŹńĴũŤē�ŒŨ�İżĥŤē�ŦŀēŵĝŤē
�ĴżŠĲĜ�źĉ�ȕţĔġĝŨǘē�ūĔũŅŤ�ŹńĴũťŤ�ěĔŲżėŭĝŤē�ţĔĸĳč�ŮšũŻ�ȕĚ ǁżŁĭĽŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŊŉĬ�ŒńŵĜ�ĔũŤĔĨ
�ęįĔŐ�ěĔŲżėŭĝŤē �ůĲű�ŦĸĴĜ��ĚŭŨĶũŤē�ŃēĴŨǜē�ĚŤĔĨ�ŽŘ�Ě ǁŀĔĭĖŴ�ȕŹřĽĝĹũŤē�ěēĳĔŻĵ�Ŵĉ�ĆēŴİŤĔĖ�ŹńĴũŤē
�ĴŻĳĔŝĜŴ�ȕŃĴũŤēŴ�ȕĚ ǁżĩŁŤē�ěǘĔĩŤē�ħĴĽŤ�Ě ǁŻĶŨĳ�Ŵĉ�Ě ǁżŬŵĜĴŠ�Ě ǁżŁĭļ�ŚżŌŵĜ�ŮšũŻŴ�ȕĚ ǁŻŵťĭŤē�ŚĜēŵŲŤē�ĴėŐ
�ĚŕťĖ�ĔŲ ǁťŠ± ƻē ǁĴĤ� ǁŪťűŴ�ĔűıĔĭ ǁĜē �ĘĥŻ�ŽĝŤē �ěĔňĔżĝĨǘē�Ŵĉ�ȕŹřĽĝĹũŤē�ŮŨ�ģŴĴĭŤē�ěĔŁ ǁĭťŨŴ�ȕěēĳĔėĝĬǘē
�ȕĚŻĴĩĖ�ŞżėŉĝŤĔĖ�ņŻĴũŤē�şĳĔĽŻ�ūĉ�ŮšũŻŴ�ȕĚ ǁżŀŵŁĬ�ĔŻĔŅŜ�Ŵĉ�ĚŕŤ�ĔŻĔŅŜ�ĵĴėĜ�ŮŤ� ǍŪ ƾĠ�ŮŨŴ��Ě ǁŀĔĭŤē�ņŻĴũŤē

�ŞĐēŵŐ�ūŴİĖ�ţēČĹŤē�ĳēĴšĜ�Ŵĉ�ĚŉżĹĖ�Ěťđĸĉ�ħĴŉĖ

ŮŻĴĬǚē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŽŨ ǁİŝŨŴ�ěĔżřĽĝĹũŤē�ŮŨ�Ěŭ ǁĹĩŨ�ěĔŨİĬ
�ŽŘ�ţŵėŝŤē �ĕĔėĸǜ�ŦŅŘĉ �ŪŲŘ�ŮŻŵšĝŤ �ĚũĭŅŤē �ěĔŬĔżėŤē �ŧēİĭĝĸē � �Ě ǁżĩŁŤē �ĚŻĔŐĴŤē �ŵŨ ǁİŝŨ �ŒżŉĝĹŻ
��ěĔżřĽĝĹũŤē�ŹŤč�ţŵĬİŤē�ņżřĭĜ� ǍŪ ƾĠ�ŮŨŴ�ŞėĹ ƿŨ�ŦšĽĖ�Ŧ ǁĬİĝŤē�ŮŨ�şēĳįǞē�ēĲű�ŪŲŭ ǁšũŻ��ěĔżřĽĝĹũŤē
�ŮŨ�ĚėĹĝšũŤē �ěǘĔĩŤē �İŻİĩĜ�ŹťŐŴ�ȕĚŐ ǁŵŭĝũŤē �ěĔĤǙőťŤ�Ě ǁż ǁėŉŤē �Ě ǁżťŐĔřŤē �ŦżťĩĜ�ŹťŐ� ƻĔŅŻĉ �ŪűİŐĔĹŻŴ

�Ě ǁż ǁėŉŤē�ěēĶżŲĥĝŤēŴ�ĴżŜĔŝőŤĔŠ�ūŴĶĭũŤēŴ�ŞŘēĴũŤē�ęĳēįč� ƻĔŅŻĉ�ĚũĭŅŤē�ěĔŬĔżėŤē�ĵĶőĜ��ŹřĽĝĹũŤē

ĴŉŜ�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŪŻİŝĝŤ�ŦġŨǜē�ŽŨŵšĩŤē�ŊżŉĭĝŤē
�ŊĐēĴĬ�ŹťŐ� ƻĆĔŭĖ�Ě ǁŨĔőŤē�Ě ǁĩŁŤē�ěĔŉťĹŤ�Ŵĉ��ěĔ ǁŻİťĖ�ę ǁİŐ�Ůũń��ūİũŤē�Žŉ ǁŉĭũŤ�Ě ǁŻĳēĴĨ�ŊĐēĴĬ�ŒńŴ�ŮšũŻ
�ğŵťĝŤē�ŦġŨ�ŦŨēŵŐ�ŦżĥĹĜ�ŊĐēĴĭŤē�Ūĸĳ�ĆĔŭĠĉ � ǁŪĝŻŴ��ŦŔŵŔ�ŊĐēĴĬ�Ŵĉ�Ě ǁżŝżŝĨ�ŽŘēĴŕĤ�ěĔŨŵťőŨ�ŧĔōŬ
�ŽŲŘ� ǍŪ ƾĠ�ŮŨŴ�ĘŻĴŝŤē�ĳēŵĥŤē�ŽŘ�Ě ǁż ǁėŉŤē�ěĔŨİĭŤē�ĴŘēŵĜŴ�Ě ǁżŬĔšĸ�ěĔŬĔżĖŴ�ȕŃĴũŤē�ğŴİĨ�ěĔŬĔżĖŴ�ȕŽđżėŤē

�Ě ǁŨĔőŤē�Ě ǁĩŁŤē�ţŵĨ�ĚĸŴĳİŨ�ěēĳēĴŜ�ıĔĭ ǁĜē�ŮŨ�ěĔŉťĹŤē�Ů ǁšũĜ

�ŒĤēĳ�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũŤ

Ǩǯ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

&DUH�GDWD��ēĴĝťšŬč�ŽŘ�ĚżŭňŵŤē��Ě ǁżĩŁŤē�ěĔŨİĭŤē�Ěđżű
�ĚŻĔŐĴŤē �ěĔŨİĬ �ŒżũĥŤ �Ě ǁż ǁėŉŤē �ěĔŬĔżėŤē �ĚũżŜŴ �ĴŘēŵĜ �ęįĔŻĵ �ŹŤč �ŗİŲĜ �ęİŻİĤ �ęĳįĔėŨ �Žű �&DUH�GDWD
�ŮŐ �ŦżŀĔřĜ �Ě ǁż ǁėŉŤē �ŪōŭŤē � ǁŦŠ �ŮŨ �ŮŨć �ŦšĽĖ �ĚŁťĭĝĹũŤē �ěĔŨŵťőũŤē �Ů ǁũŅĝĜ ��ēĴĝťšŬč �ŽŘ �Ě ǁżĩŁŤē
��ĚŐŵŭĝŨ�ŖżŁĖ�ĚĨĔĝŨ�ŽűŴ��ěĔĤǙőŤēŴ�ěĔŁżĭĽĝŤēŴ�ȕěēĆĔŁŝĝĸǘēŴ�ŃēĴŐǜēŴ�ȕņŻĴũŤē �ĚżŘēĴŔŵũŻį
�ŮżŬēŵŜ�ŮũńŴ�ŮŻİũĝőũŤē�Ůżť ǁťĩũťŤ�ĚĨĔĝŨ�ŽűŴ��ęĴřĽŨ�ěĔŬĔżĖ�ȕ�ĞŬĴĝŬǞē�ŹťŐ�ęĳŵĽŭŨ��ĚőũĥŨ�ěĔŬĔżĖ

��ŪŲĝėŔĳ�ŞŘŴ�ŧēİĭĝĸǙŤ�ŹńĴũťŤ�ĚĨĔĝŨ�ŽűŴ��ĚżŭňŵŤē��Ě ǁżĩŁŤē�ěĔŨİĭŤē�Ěđżű�ŮŨ�ěĔŬĔżĖŴ��ĚŨĳĔŀ

�ĚŻĔŐĴŤē �ĳĔĹŨ�ŦŨĔŠ �ĴėŐ �ěĔŬĔżĖ �ŹŤč �ţŵŀŵŤē �ŮżġĨĔėŤēŴ �ĆĔėňǝŤ �ĔŲżŘ �ŮšũŻ �ŽĝŤē �ŹŤŴǜē �ęĴũŤē �Žű�ůĲű
�ŹŤč �ěĔŬĔżėŤē �įĳēŵŨ�ŦŻŵĩĜ �ȕĚŬĳĔŝũŤē �Ě ǁż ǁėŉŤē �ĦĐĔĝŭŤē �ěĔĸĔżŜ �ęĳįĔėũŤē �ŮĹĩĝĸ��Ě ǁŨĔőŤē �ěĔŨİĭŤē �ŒżũĥŤ
��ĴėŠĉ �Ě ǁżťŐĔřĖ �ĔűįĳēŵŨ �łżŁĭĝŤ �ēĴĝťšŬč �ŽŘ�Ě ǁżŭňŵŤē � �Ě ǁżĩŁŤē �ěĔŨİĭŤē �Ěđżű �ŮżšũĜŴ �ȕĚ ǁżĜĔżĩŤē �ŧŵťőŤē

�ĳŵŲũĥŤēŴ�ŹńĴũťŤ�Ě ǁżũŜĴŤē�ěĔŨİĭŤē�ĴŻŵŉĜ�ŽŘ�ĳĔšĝĖǘē�ŪŐİŤ�ĦŨĔŬĴėŤē�Ū ǁũŀ�ȕŢŤı�ŹŤč�ĚŘĔńǞĔĖ

�ĚŻĔŐĴŤē�ŚżŤĔšĜ�Ŋėń�ŽŘ�ęİŐĔĹũťŤ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŧēİĭĝĸē�ŚżŠ�ĚżŤĔĝŤē�ĚőĖĳǜē�ĚŤĔĩŤē�ěĔĸēĳį�Ů ǁżėĜ
���Ě ǁżĩŁŤē

�ęİĩ ǁĝũŤē�ĚšťũũŤē

�ģıĔũŬ�Ğť ǁťĨ�İŜŴ�ȕūİŭŤ�ŽŘ�ĚĨŵĝřũŤē�ěĔŬĔżėŤē�İŲőũŤ�ĚőĖĔĜ�Ěũĭń�ěĔŬĔżĖ�ŦżťĩĜ�ĚŠĴļ�ȕŽĸ�ūŴįŵĝĸĔŨ�
�ŦšĽĖ�ĚżŭňŵŤē��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚżŤĔšĜ�ņżřĭĜ�ĔŲŭšũŻ�ĚŝŻĴŉĖ�ęİĩ ǁĝũŤē�ĚšťũũŤē�ŽŘ�ĚŻŴįǜē�ěĔřŀŴ
�ĚũĭŅŤē �ěĔŬĔżėŤē �ŦżťĩĝŤ �FORXG� FRPSXWLQJ �ŽũżŕŤē �ĕĔĹĩŤē �ŧēİĭĝĸĔĖ �ĚŠĴĽŤē �ĞŁŁĭĜ ��ŋŵĩťŨ
�ěĔŨİĭŤē �Ěđżű �ŮŨ �ěĔŬĔżĖ �ŧēİĭĝĸĔĖ ��ŶĴĬǜē �ĚŲĖĔĽũŤē �ěĔŠĴĽŤē �ŮŨ � ǁŚĬĉ �ŽŬŵĖĴŠ �ĴĠĊĖŴ �ĴėŠĉ �ęĆĔřšĖ
�ģıĔũŬ�ŮŨ�İŻİőťŤ� ƻĔ ǁżŨŵšĨ� ƻǘ ǁŵũŨ� ƻǙżťĩĜ�Žĸ�ūŴįŵĝĸĔŨ�ě ǁĲřŬ�ȕęİĩ ǁĝũŤē�ĚšťũũŤē�ŽŘ�Ě ǁżŭňŵŤē��Ě ǁżĩŁŤē
�ĴżŜĔŝőŤē �ŚŀŵĜ �İťėŤē �ŽŘ �ŞňĔŭũŤē �ņőĖ �ŽŘ �ų ǁŬĉ �ŦżťĩĝŤē �ĴŲŌĉ ��ęİĩ ǁĝũŤē �ĚšťũũŤē �ŽŘ �ĆēŴİŤē �ŚŀŴ
�ěĔŘǙĝĬǘē�ĘėĹĖ�ěĔŭŻĔėĝŤē�ĴŲōĜ��ęįĔĝőũŤē�ĴżŜĔŝőŤĔĖ�ĔŲ ǁťĨ�ŮšũŻ�Ě ǁż ǁėň�ŦŠĔĽŨ�ĚĥŤĔőũŤ�ŮũġŤē�ĚżŤĔŕŤē
�ěĔŨİĭŤē�Ěđżű� ǁūĉ�ŦżťĩĝŤē�ēĲű�ħĴĝŝŻ��Ě ǁż ǁėŉŤē�ĚĤĔĩŤē�ĘėĹĖ�ĺżŤŴ�ȕĚ ǁż ǁėŉŤē�ěĔřŀŵŤē�ģıĔũŬ�ŽŘ�Ě ǁżŝňĔŭũŤē
�ĴżżŕĜ�ţǙĬ�ŮŨ�� ǁŽŠĴżŨĉ�ĳǘŴį�ĳĔżťŨ�ǧȓǬ�� ƻĔ ǁŻŵŭĸ�ŽŭżŤĴĝĸč�ųżŭĤ�ĳĔżťŨ�ŮŨ�ĴġŠĉ�ĴżŘŵĜ�ĔŲŭšũŻ�Ě ǁżŭňŵŤē��Ě ǁżĩŁŤē

�ĚŻŴįǝŤ�ĆĔėňǜē�ŚŀŴ�ĕŵťĸĉ

��ęİĩ ǁĝũŤē�ěĔŻǘŵŤē

�ĚŻǘŴ �ŽŘ � ǁŧĔőŤē �ŽŨĔĩũŤē �ĘĝšŨ �ŮŨ �ŦŻŵũĝĖ �ǨǦǦǯ �ŧĔŐ �)$,5+HDOWK �Ě ǁżĩĖĴŤē �ĴżŔ �ĚŠĴĽŤē �ĞĹ ǁĸĊĜ
�ŒũĥĜ��ņŻŵőĝŤē�ěĔĸĔżĸ�ěĔŠĴĽŤē�ĔŲżŘ�œŵŁĜ�ŽĝŤē�ĚŝŻĴŉŤē�ţŵĨ�ŮżŨĊĝŤē�ŏĔŉŜ�ŒŨ�ĚŻŵĹĜ�İőĖ�ȕşĳŵŻŵżŬ
�Ě ǁżĩŁŤē�ěĔėŤĔŉũŤē�ŒŨ�ŦŨĔőĝŤē�ŽŘ�ŮżŠĴĝĽŨ�ŮŻĴĬćŴ�Ůż ǁŀĔĭŤē�ŮżőŘēİŤē�ěĔđŨ�ŮŨ�ěĔŬĔżėŤē�)$,5+HDOWK
�ěĔŨŵĹĨ �ŹťŐ �ūŵőŘēİŤē �ŦŁĩŻ �ȕěĔŬĔżėŤĔĖ �ĚŠĳĔĽũŤē �ŦĖĔŝŨ ��ņŻĴũŤē �ĚŻŵű �ĆĔřĬč �ūĔėĹĩŤĔĖ �ĲĬǜē �ŒŨ
�ěĔŻǘŵŤē �ĴėŐ �ĚřťĝĭŨ �ĚŤĔĨ �ūŵżťĖ �ǧǩ �ŮŐ �ěĔŬĔżĖ �)$,5+HDOWK �ĞőũĤ �ǨǦǧǨ �ŽŘ ��łżĬĴĝŤē �ŧŵĸĳ �ŹťŐ
�ČėŭĝťŤ�ęİŻĴŘ�ěēŴįĉ�ŮżšťŲĝĹũŤē�ĪŭũŻ�ŽŬŴĴĝšŤč�ŒŜŵŨ�Žű�ĚĥżĝŭŤē��źİŻĴėŤē�ĶŨĴŤĔĖ�ęĶ ǁŨĴŨ�ĔŲ ǁťŠŴ�ȕęİĩ ǁĝũŤē
�ĚŻĔŐĴŤē�ŽŨ ǁİŝŨ�ŒŨ�ŃŴĔřĝŤēŴ�ȕĚ ǁżĩŁŤē�ĦŨēĴėŤē�ŮżĖ�ĳĔżĝĬǘēŴ�ȕŪŲĖŵżĤ�ŮŨ�ĔŲŬŵőŘİżĸ�ŽĝŤē�ŪŲřżŤĔšĝĖ
�ęİŐĔŜ�Ğť ǁšļ��ǘ�ŧĉ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�Ěšėļ�ģĳĔĬ�ěĔŨİĬ�ŮŐ�ĢĩėŤē�ēŴįēĳĉ�ēıč�ĔũżŘ�ēŴĳ ǁĴŝŻ�ūĉŴ�ȕĚ ǁżĩŁŤē
�ŽŘ��Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚŻĳĔŁŨ�ņřĬ�ūŵŤŴĔĩŻ�ŮŻĲŤē�ŏĔŉŝŤē�Žť ǁťĩŨŴ�ŮżġĨĔėťŤ� ƻĔũ ǁżŜ� ƻēįĳŵŨ� ƻĔŅŻĉ�ěĔŬĔżėŤē

�ęİĩ ǁĝũŤē�ěĔŻǘŵŤē

ZZZ�IDLUKHDOWK�RUJ���ĴōŬē�ȕěĔŨŵťőũŤē�ŮŨ�İŻĶũťŤ

�Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚżŤĔšĜŴ�ĚũĭŅŤē�ěĔŬĔżėŤē��ŚżŤĔšĝŤē

ǩǦ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

��ĞŘŵĸŴĴšŻĔŨ �ğĔĩĖĉ �ŒŨ �ŦũőŻ �ŵűŴ ��Žĸ ��źį �ŮŉŭļēŴ �ŽŘ �ŮŉŭļēŴ �ĳĔĝĸİżŨ �ŹřĽĝĹŨ �ĶŠĴŨ
�ĚŤŵŲĥŨ�Ě ǁż ǁėň�ě ǁǙĥĸ�ĶŠĴũŤē�ēĲű�Ŧ ǁťĨ�ȕĔŕŤĔŨĉ�ĞŘŵĸŴĴšŻĔŨ�ĦŨĔŬĴĖ�ŧİĭĝĹŻŴ�0LFURVRIW�5HVHDUFK
�ĢĩėťŤ��ŶĴĬĉ�ĳŵŨĉŴ�ȕěĔĤǙőŤēŴ�ȕěĔŁżĭĽĝŤēŴ�ȕěēĳĔėĝĬǘē�ȕņŻĴũŤē�Ě ǁżŘēĴŔŵũŻį�±�ěēŵŭĸ�ę ǁİőŤŴ�Ūĸǘē
�ĚŻĔŐĴŤē�ŽŘ�ĚřťŠ�ĴġŠǜē�ĘŬēŵĥŤē�ŽűŴ�ȕŶŴİőŤēŴ�ŹřĽĝĹũŤē�ŽŘ�ţŵėŝŤē�ěǘ ǁİőŨ�ŚżřĭĝŤ�ĘżŤĔĸĉ�ŮŐ
�ĿĴŘ�ěįēĵ�ŽĝŤē�ěǘĔĩŤē�ŒżũĥŤ�ĔŲĜĊĽŬĉ�ĚũĐĔŜ�ĲĬĊŭŤ��ěĈĤĔřũŤē�ņőĖ�ĚżŭŝĝŤē�ůĲű�ĞřĽĝŠē���Ě ǁżĩŁŤē
�ĚŘŴĴőŨ�ěĔŉĖēĴĝŤē �ůĲű�ņőĖ�ūĉ�ŮŨ�ŪŔĴŤē �ŹťŐ��ĴŲļ�ţǙĬ�ŹřĽĝĹũŤē�ŹŤč �ųĥŻĴĭĜ�ŪĜ�ņŻĴŨ�ęįĔŐč
�įēįĶŻ��ņŻĴũťŤ�Ě ǁżĹřŭŤē�ĚŤĔĩŤē��ŒŜŵĝŨ�ĴżŔ� ƻēĵĔĝũŨ� ƻĔđėŭĝŨ�ŧĔōŭŤē�ŚĽĝŠē�İŝŘ�ȕŦŲĸ� ǁŦĨ�ĔŲŤ�ĺżŤŴ� ƻēİżĤ
�ŽĹřŭŤē�ŞżŅŤĔĖ�ŽĨŵĜ�ěĔũťŠ�Ě ǁżŤŴǜē�ŶŵšĽŤē�ěŵĝĨē�ēıč�ŋŵĩťŨ�ŦšĽĖ�ŹřĽĝĹũťŤ�ţŵĬİŤē�ţĔũĝĨē

�©ĕĔđĝŠǘēª�ŦġŨ

�ŽŘ��Ě ǁżĩŁŤē�ŮżŨĊĝŤē�ěĔŠĴļ�ĴėŠĉ�ŮŨ�ĚŐŵũĥŨ�ŦėŜ�ŮŨ�ǨǦǧǨ�ŧĔŐ�ĒĽŬĉ���Ě ǁżĩŁŤē�ĚŻĔŐĴŤē�ŚżŤĔšĜ�İŲőŨ
��łĭļ�ūŵżťŨ�ǩǩ�ĚŠĳĔĽũĖ��Ūĸē�ūŴİĖ��ĚėŤĔŉŨ�ūŵżťĖ�ǫ�ţįĔőĜ�ěĔŬĔżĖ�ŽĩĖĴŤē�ĴżŔ�İŲőũŤē�ēĲű�ŊĖĳ�ȕĔŠĴżŨĉ
�ŧēİĭĝĸĔĖ�ĔŲŘĔĽĝŠē�ĴżĹőŤē�ŮŨ�ūĔŠ�ěĔŲ ǁĤŵĜ�ŚĽĝšĜ�ūĉ�ěĔŠĴĽŤē�ŒżŉĝĹĜ�ȕŪŲĜǙĥĸ�ĚŠĳĔĽŨ�ţǙĬ�ŮŨ
�ěĔŻǘŵŤē �ŽŘ �Ě ǁż ǁėŉŤē �ŚżŤĔšĝŤē �ūĉ �ěĔŘĔĽĝŠǘē �ŹŤŴĉ �ŮżĖ �ŮŨŴ ��ĔŲŻİŤ �ŽĝŤē �Ě ǁŻįĴřŤē �ěĔŬĔżėŤē �ěĔŐŵũĥŨ
�ŹťŐ�ĚĩńēŵŤē�ěĔŜŴĴřŤē�ŮŨ�ŪŔĴŤē�ŹťŐ�ȕǨǦǧǦ�ǨǦǦǯ�ŽŘ�Ū ǁĭŅĝŤē�ŮŨ�ěēĴŨ�ğǙġĖ�ŏĴĸĉ�ĞřŐĔŅĜ�ęİĩ ǁĝũŤē
�ŞŘēĴŨ�ĳĔőĸĉƻ�Ĕ ǁżťőŘ�Ğŉėű�ĔũŭżĖ�ĚĐĔũŤē�ŽŘ�ǧǧ�ĚėĹŭĖ�ďĳēŵŉŤē�ĚŘĴŔ�ĳĔőĸĉ�ĞőřĜĳē�ŦżŀĔřĝŤē�ŶŵĝĹŨ
�ŗįĔű�ĴżŔ�ŊżĸŴ�ĆĔŭġĝĸĔĖ�ĆŽļ�źǜ�ĚŭżũġŤē�ĔŲĜĔŬĔżĖ�ŮŐ� ƻēİĖĉ� ǁŽ ǁĩŁŤē�ŮżŨĊĝŤē�ěĔŠĴļ�ŹťĭĝĜ�ŮŤ��ņŻĴũĝŤē
�ĚŤĆĔĹũŤēŴ�ĚżŘĔřĽŤē�ūĔėĹĩŤē�ĲĬǜē�ŒŨ�ěĔũōŭũŤē�ŪżũŁĜ�ŮšũŻŴ�ȕĚŲėļ� ǁŦŜĉ�ĚżĩĖĴŤē�ĴżŔ�ĶŘēŵĩŤē��ĪĖĴťŤ

ǩǧ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

�
1.� �7KH�'�'�GDWD�ZHUH�GRQDWHG�E\�WKH�PRELOH�FDUULHU�2UDQJH��DQG�WKH�UHVHDUFK�LQLWLDWLYH�ZDV�

RUJDQL]HG�ZLWK�KHOS�IURP�WKH�8QLYHUVLW\�RI�/RXYDLQ��%HOJLXP��DQG�WKH�0,7�+XPDQ�'\QDPLFV�
/DE��86���DORQJ�ZLWK�FROODERUDWLRQ�IURP�%RXDNH�8QLYHUVLW\��,YRU\�&RDVW���WKH�81¶V�*OREDO�
3XOVH��WKH�:RUOG�(FRQRPLF�)RUXP��DQG�WKH�*60$��ZKLFK�LV�WKH�PRELOH�FDUULHUV¶�LQWHUQDWLRQDO�
WUDGH�DVVRFLDWLRQ���7KH�'�'�SURJUDP�ZDV�OHG�E\�1LFRODV�'H�&RUGHV��2UDQJH���9LQFHQW�%ORQGHO�
�/RXYDLQ���$OH[�3HQWODQG��0,7���5REHUW�.LUNSDWULFN��81�*OREDO�3XOVH���DQG�%LOO�+RIIPDQ��:RUOG�
(FRQRPLF�)RUXP���6HH�ZZZ�G�G�RUDQJH�FRP�KRPH�IRU�PRUH�GHWDLOV�

2.� �3HQWODQG�$��/D]HU�'��%UHZHU�'��+HLEHFN�7��8VLQJ�UHDOLW\�PLQLQJ�WR�LPSURYH�SXEOLF�KHDOWK�DQG�
PHGLFLQH��6WXGLHV�LQ�+HDOWK�7HFKQRORJ\�DQG�,QIRUPDWLFV���������������������

3.� �ZZZ�PFNLQVH\�FRP�LQVLJKWV�KHDOWKBV\VWHPVBDQGBVHUYLFHV�WKHBELJ�GDWDBUHYROXWLRQBLQB
XVBKHDOWK�BFDUH

4.� ZZZ��WHFKQRORJ\UHYLHZ�FRP�DUWLFOH��������WU���UHDOLW\�PLQLQJ�
5.� 6HH�4XDQWL¿HG6HOI��&RJLWR+HDOWK�FRP��*LQJHU�LR��*RRGOLIH0H�FRP��&RPP&DUH��DQG�RWKHUV�
6.� 3DWLHQWV/LNH0H��+HDOWK9DXOW��81�*OREDO�3XOVH��DQG�RWKHUV�
7.� HQ�ZLNLSHGLD�RUJ�ZLNL�1XUVHV¶B+HDOWKB6WXG\
8.� �/LWWOH�0��:LFNV�3��9DXJKDQ�7��3HQWODQG�$��4XDQWLI\LQJ�VKRUW�WHUP�G\QDPLFV�RI�3DUNLQVRQ¶V�

GLVHDVH�XVLQJ�VHOI�UHSRUWHG�V\PSWRP�GDWD�IURP�DQ�LQWHUQHW�VRFLDO�QHWZRUN��Journal of Medical 
Internet Research���������������H���

9.� �:HVRORZVNL�$��(DJOH�1��7DWHP�$��HW�DO��4XDQWLI\LQJ�WKH�LPSDFW�RI�KXPDQ�PRELOLW\�RQ�PDODULD��
Science�����2FWREHU���������������������������

10.��6DGHOLN�$��%UHQQDQ�6��.DXW]�+��6LOHQ]LR�9��Q(PHVLV��ZKLFK�UHVWDXUDQWV�VKRXOG�\RX�DYRLG�WRGD\"�
AAAI��������6HH�ZZZ�FV�URFKHVWHU�HGX�aVDGLOHN�SXEOLFDWLRQV�6DGLOHN�%UHQQDQ�.DXW]�
6LOHQ]LRBQ(PHVLVB+&203����SGI

11.��0DGDQ�$��&HEULDQ�0��0RWXUX�6��HW�DO��6HQVLQJ�WKH�³KHDOWK�VWDWH´�RI�D�FRPPXQLW\���
Pervasive Computing���������������������

12.��'RQJ�:��+HOOHU�.$��3HQWODQG�$��0RGHOLQJ�LQIHFWLRQ�ZLWK�PXOWL�DJHQW�G\QDPLFV��,Q�Proceedings  
of Social Computing, Behavior-Cultural Modeling, and Prediction (SBP)����������������

13.��'XDQ�1��.UDYLW]�5/��6FKPLG�&+��6LQJOH�SDWLHQW��Q�RI����WULDOV��D�SUDJPDWLF�FOLQLFDO�GHFLVLRQ�
PHWKRGRORJ\�IRU�SDWLHQW�FHQWHUHG�FRPSDUDWLYH�HIIHFWLYHQHVV�UHVHDUFK��Journal of Clinical 
Epidemiology������������6XSSO��6������GRL����������M�MFOLQHSL�������������

14.�3HQWODQG�$��+RQHVW�VLJQDOV��&DPEULGJH��0$��0,7�3UHVV��������
15.�&RJLWR+HDOWK�FRP
16.�ZZZ�ZLOVRQFHQWHU�RUJ�VLWHV�GHIDXOW�¿OHV�SDUWLFLSDWRU\BVHQVLQJ�SGI
17.��$KDURQ\�1��3DQ�:��,S�&��HW�DO��6RFLDO�I05,��LQYHVWLJDWLQJ�DQG�VKDSLQJ�VRFLDO�PHFKDQLVPV��

LQ�WKH�UHDO�ZRUOG��Pervasive and Mobile Computing���������������������
18.��0DQL�$��5DKZDQ�,��3HQWODQG�$��,QGXFLQJ�SHHU�SUHVVXUH�WR�SURPRWH�FRRSHUDWLRQ���

Scientific Reports�����������������GRL���������VUHS�����
19.�6HH�ZZZ�RSHQKHDOWK�RUJ�DQG�ZZZ�VPDOOGDWD�WHFK�FRUQHOO�HGX�
20.�*LQJHU�LR
21.��3HQWODQG�$��5HDOLW\�PLQLQJ�RI�PRELOH�FRPPXQLFDWLRQV��WRZDUGV�D�QHZ�GHDO�RQ�GDWD���

In The Global Information Technology Report 2008-2009: Mobility in a Networked World���
HGV��6��'XWWD�DQG�,��0LD��*HQHYD��:RUOG�(FRQRPLF�)RUXP����������
6HH�ZZZ�LQVHDG�HGX�Y��JLWU�ZHI�PDLQ�IXOOUHSRUW�¿OHV�&KDS������SGI�

ŒĤēĴũŤē

ǩǨ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

22.��:()�������3HUVRQDO�GDWD��7KH�HPHUJHQFH�RI�D�QHZ�DVVHW�FODVV��6HH�ZZZ��ZHIRUXP�RUJ�
GRFV�:()B,77&B3HUVRQDO'DWD1HZ$VVHWB5HSRUWB�����SGI

23.�ZZZ�LGFXEHG�RUJ�DQG�ZZZ�RSHQPKHDOWK�RUJ
24.��7KLV�DUFKLWHFWXUH�FDQ�KHOS�SUHYHQW�WKH�XVH�RI�%LJ�'DWD�IURP�WUDPSOLQJ�RQ�LQGLYLGXDO�IUHHGRPV��

7KH�NH\�LQVLJKW�LV�WKDW�IRU�WKHVH�W\SHV�RI�GDWD�V\VWHPV��HDFK�W\SH�RI�GDWD�DQDO\VLV�RSHUDWLRQ�KDV�
D�FKDUDFWHULVWLF�SDWWHUQ�RI�FRPPXQLFDWLRQ�EHWZHHQ�GLIIHUHQW�GDWDEDVHV�DQG�KXPDQ�RSHUDWRUV��
,Q�FRQVHTXHQFH��LW�LV�SRVVLEOH�WR�PRQLWRU�WKH�IXQFWLRQLQJ�RI�WKH�GDWD�DQDO\VLV�SURFHVV�ZLWKRXW�
DFFHVV�WR��RU�HQGDQJHUPHQW�RI��WKH�DQDO\VLV�FRQWHQW��,Q�VKRUW��RQH�FDQ�XVH�³PHWDGDWD�DERXW�%LJ�
'DWD´�LQ�RUGHU�WR�PRQLWRU�WKH�XVH�RI�%LJ�'DWD��DQG�FDQ�ZLWK�UHDVRQDEOH�FRQ¿GHQFH�HQVXUH�WKDW�
RQO\�³QRUPDO´�DQDO\VLV�RSHUDWLRQV�DUH�EHLQJ�FRQGXFWHG��ZLWKRXW�UHIHUHQFH�WR�VSHFL¿F�FRQWHQW��
*RYHUQPHQWV�WKDW�VWUXFWXUH�WKHLU�GDWD�UHVRXUFHV�LQ�WKLV�ZD\�FDQ�PRUH�HDVLO\�PRQLWRU�DWWDFNV�
DQG�PLVXVH�RI�DOO�NLQGV�

ǩǩ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

ěĔōĨǙŨ

ǩǪ



ǨǦǧǩ�ĚżĩŁŤē�ĚŻĔŐĴŤēŴ�ĚũĭŅŤē�ěĔŬĔżėŤē�ŦũŐ�ĚŐŵũĥŨ�ĴŻĴŝĜ

MIT Media Lab

�ŽũŤĔőŤē�ĚũŝŤē�ĴũĜČũŤ�ūŵżũŻįĔŠǜē�ĆĔŠĴĽŤē
©ľŻŴª�ĚżĩŁŤē�ĚŻĔŐĴŤē�ŽŘ�ĳĔšĝĖǙŤ

ǩǫ




