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\~MBp�bBacb�pËROÌ9Í�RUZ�LNa�RTI¬m h	ÎgLNm SeslM9rUbBsNLNh RT`Ët-C¦P�fÏSHbTÐBRÑZ RUÐBRTbBsNRT`eÍ�RTrUYHsÊLNb�Z	Í3sNbBh�acbÓÒ�RTSHb�Ð_LlMBZ�EÔvFIKR
ROÌKbBa�Í3slR]LNh-m SKRFMBÒ3h RUZ Ð5b�m LNM7IÑMBÕ�axYHslm LlÍ�RTb�pBRT`ÖRTslRTrOm#Z M7IÑm#RTa�Í�RUZ�b�m YHZ RFÍHZ M�×(slRTh¦bBIH`Ñh S3b�Z ÍÑm#RTa�Í�RUZ�b�m YKZ R
JBZ�bB`3LlRTI�m h�LNIeP�\&j�Ø�ÙOÚ
bBIH`e\gt�ÛF\¦Ü>Ý�ØßÞ5Ú¦ROÌ_Í�RUZ�LNacRTI�m hUA�ROÌ9Í3sNbBLNIHRT`àLNIeP&RUÕ�EáØßâ5Ú
bBhxm SKRÑrOM7IHh#RTã_YKRTIHrOR
MBÕ�m SKRÓLNI¬m#RUZ�bBrOm LlM7IÄÒ�RUm�ÎkRURTIät¦C¦PgfåbBIH`áZ RTh LÊh#m LlÐBRædÅf�çèaêé�ÙÑa�M9`KRThUAkÎgSHLNr[Sáb�Z RæZ RTh#Í�M7IHh LNÒ3slRëÕ:MBZ
h b�Î&m#M_MBm SÅM7h�rULNsNsNb�m LlM7I3hUE¦V�IÔ\�C-ìxA3h b�Î&m#RURUm SÈbBrUã¬Y3LlZ R�bÖIKM7IHh#m bBI3`Hb�Z�`Ór[SHb�Z�bBrOm#RUZTA�bBh�Z RUÍ�MBZ m#RT`wLÊIwP&RUÕ<hUE
Ø íBÚ�E�îïSKRTIÖm SKRFt-C¦P�f�Í�M�Î-RUZ
LNhk`HRUÍDM7h�Llm#RT`êrUsNM7h#RFm#Mqm SKR]ãKé�Ù�h YKZ Õ<bBrORBA9m SKR�sÊLNIKROÜ>LNI¬m#RUJBZ�b�m#RT`Öh#MBÕ¾m¦Û�Ü�Z�bTo
m#RTa�Í�MBZ�bBs&m#Z�bBrORThcROÌKSHLlÒ3LNmxIKM7IKÜ>h#m bBIH`Hb�Z�`Äh�SHb�Í�RThUA�ÎgS3LNr�SÄh YHJBJBRTh#m#RT`Äm SKRwI3LNr p9IHbBa�RÔð�ñ9ò�ó�ô õ�öO÷æÎgSKRTI
m SKRUoêÎkRUZ�R�×(Z�h#m-MBÒ3h#RUZ ÐBRT`ÑLNIÖ\¦Ü�ÙUø�ROÌ9ÍDRUZ[LNa�RTI¬m h�Øßù5Ú�Ekv]YKZ-LÊI�m#RUZ Í3Z RUm b�m LlM7IÖMBÕ~m SHLÊh�Í3SHRTIKM7a�RTIKM7IÑLNhkm SHb�m
h#Í�RTrUL�×Dr&Õ:RTb�m YKZ RTh¦LNIcm SHR�RTslRTrOm#Z�M7Iêm#RTacÍDRUZ[b�m YKZ R�ÍHZ M�×(slR�b�Z R�Í3Z M_`3YHrORT`cÒ_oëslM9rUbBsNLlnURT`Öt-C¦P�f�E_\&SKRTI�A_m SKR
S_YHa�ÍHÒ(bBr pÑÒ�RTSHbTÐ9LlMBZ&LNh&rOM7I3h LNh#m#RTI¬m&ÎgLlm SÓm SKR	bB`KÐBRTrOm LlM7IÔbBIH`æm SKRqacL�ÌKLNIKJ�MBÕ�RTslRTrOm#Z M7IÓm SHRUZ�acbBs�RTIKRUZ�JBo
LNIÑm SHR	Í3sNbBh aëb�rOMBZ R�bBh h#M9rULNb�m#RT`wÎgLlm SÑm SKR]ROÌKrULlm b�m LlM7IwMBÕ�Z RTh�LNh#m LlÐBR	aêé�Ù]a�M_`HRThUE

X�LNJ7YKZ RÓÙcrOM7a�Í(b�Z RTh�h#m bBI3`Hb�Z�`ËbBIH`eS¬Y3a�ÍHÒ3bBr�pÅZ RTsÊb5Ì9b�m LlM7IËM7h rULNsNsNb�m LNM7IHh]LNIË\�C¦ìqE�y_m bBI3`Hb�Z�`Ëh b�Î
Ü
m#RURUm S�A	h�SKM�ÎgIïLNI�X�LlJ7hTEåÙUb5Ü�Ò�A]b�Z RÈMBÒ3h RUZ ÐBRT`�ÎgLlm SïbBY9ÌKLNsNLÊb�Z oäSKRTb�m LNIKJáÎgSHRTIïm SKRÈt-C¦P�f�Í�M�Î-RUZwLNh
`KRUÍ�M7h LNm#RT`ÓM7Iwb5ÌKLNhUE&X�LlJKE	ÙUbëÍHZ RTh#RTI¬m h�m SKRqsNLÊIKROÜ>LNI¬m#RUJBZ�b�m#RT`wh#MBÕ:mgÛ�Ü�Z�b�owLNI¬m#RTIHh Llm�oBA(úOû�A(Õ¾MBZ�m SKRqÐBRUZ m LNrUbBs
r[SKMBZ�`äm SHZ M7YKJ7SÄm SKRwÍ3sNbBh acbürORTI¬m#RUZÖbBhêbÈÕ<YHIHrOm LlM7IáMBÕFm LNa�RÓbBI3`äX�LlJKEýÙOÒäÍ3Z RTh#RTI¬m hëbÈm#M7a�MBJBZ[b�Í3SHLNr
Z RTrOM7I3h#m#Z�YHrOm LlM7IäMBÕgm SKRÓh#MBÕ:m�Û�Ü�Z�bToþRTacLNh h�LlÐ_LNm>oàrOM7I¬m#M7YKZ�hUEáîïLlm SáM�ÿDÜ>b5Ì9LNhët-C¦P�f�A�`HL�ÿ�RUZ RTI¬m�m>o_ÍDRThcMBÕ
IKM7I3h#m bBIH`Hb�Z�`ÔM7h rULÊsNsNb�m LlM7IHh��<h YHr[SÈbBh]h b�m YKZ�b�m#RT`Èh�bTÎ&m#RURUm S��]b�Z R�MBÒ3h#RUZ ÐBRT`äØ íBÚ�Eqf�YHacÍHÒ3bBr pwZ RTsNb5ÌKb�m LlM7IHh
M9rUrUYKZ�Î�SKRTIËm SKRêt-C¦P�f Í�M�ÎkRUZxLNh�`KRUÍ�M7h LNm#RT`ËrUslM7h#Rcm#MÅm SKRêãKé�Ùch�YKZ Õ<bBrORBEÖ\&SHRcZ RTh YHsNm LNIKJæS¬Y3a�ÍHÒ3bBr�p
Ò�RTSHb�Ð_LlMBZFÕ:MBZFm SKR�sNLNIKROÜ>LNI¬m#RUJBZ�b�m#RT`üh#MBÕ:mFÛgÜ�Z�b�oÅm#Z[bBrORTh]LNhFh SKM�Î�IÔLÊIÅX�LlJKEcÙUr�EqV�IÔX�LlJKEëÙU`ÔÎkR�h SHM�Î m SKR
rOMBZ Z�RTh#Í�M7IH`HLNIKJæRTaëLNh h LlÐ9Llm�oÔLNh M_rOM7I¬m#M7YKZ�hUEæf�YHa�ÍHÒ(bBr püZ RTsNb5ÌKb�m LlM7IeM7h rULNsNsNb�m LNM7IHh]Î-RUZ RêbBsNh MÓMBÒ3h#RUZ ÐBRT`þLNI
\¦Ü�ÙUøqÎgLlm SêrORTI�m#Z[bBs3RTslRTrOm#Z�M7IêrOo9rUslMBm#Z M7I��<rOM7YHI¬m#RUZ���rUYKZ Z RTI¬m
`KZ�LlÐBRxØßù�Ú�E�fgM�ÎkRUÐBRUZTAHrUYHZ Z RTI¬mk`KZ�LNÐBRgLNh�IHMBmkbBI
RTh h RTI�m LNbBs~LNIKJBZ RT`HLNRTI�m
Õ:MBZ&m SKR	b�ÍHÍ�RTb�Z�bBI3rOR	MBÕ�S_YHa�Í3Ò3bBr p9h&LNIæ\�C¦ìqE

\&SKR�`HLNh#m LÊIHrOm LlÐBR�Õ¾RTb�m YHZ R�MBÕ
S¬YHaqÒ3bBr�pÅZ RTsÊb5Ì9b�m LlM7I3h	LNhFm SKR�Õ<bBh#m�`KZ�MBÍËbBIH`üZ�LNh#R�MBÕ¦m SKRcrORTI¬m#Z�bBs�h#MBÕ:m
Û�Ü�Z�bToÈRTaëLNh h LlÐ9Llm�oBA�M7IËbæm LNacRch rUbBslRëIKMBZ[acbBsNsloÅÒDRTsNM�Î Ùcaëh	LNIÈ\�C-ìxE�îÈRëb�Z�J7YKRcm SHb�m	m SHRcZ RTsNb5ÌKb�m LlM7I
ÍHZ�M_rORTh hTA_LNI3rUsNYH`HLNIHJ�m SKR�Õ<bBh#m�Z�LÊh#RBA¬LNhkbBh h#M9rULNb�m#RT`ÖÎgLlm S�m SHR�`KRUÐBRTslMBÍ(a�RTI�m-MBÕ�m SKR�aêé�ÙgLÊIHh#m b�Ò3LNsÊLlm>oBE�GgÕ:m#RUZ
m SKRwÕ:bBh#mëRUÐBRTI�m hUA&bà`HL�ÿ�YHh LlÐBRæbBIH`äSHRTb�m LNIKJÈÍ3SHbBh RÓÕ¾M7sÊslM�ÎghTAk`HYKZ[LNIKJüÎgSHLNr[Sám SKRwrORTI¬m#Z�bBs&RTaëLNh h LlÐ9Llm�oeLNh
b�J7bBLNIeMBÒ3h#RUZ�ÐBRT`àm#Mü`KZ MBÍþbBIH`ËZ�LÊh#RBA~Ò3YHm�M7IàbÅh slM�Î m LNacRëh rUbBslRBEw\gSKRcM�ÐBRUZ[bBsNskr[SHbBIKJBRÑLNIàLÊI�m#RTIHh�Llm>oÈLNh
axYHr�Sêh acbBsNsNRUZ�Õ¾MBZkb	S¬Y3a�ÍHÒ3bBr�pxm S3bBI�Õ¾MBZ-b	h#m bBIH`3b�Z�`ch b�Î&m#M¬MBm SêÕ:MBZkrOM7a�Í3b�Z[b�Ò3slR&t-C
Pgf Í�M�Î-RUZTA¬h b�Õ:RUm>o
Õ<bBrOm#MBZ�bBI3`Ñm#MBm bBs~Í3sÊbBh acbxRTIKRUZ JBoærOM7I¬m#RTI�mUA(ÎgSHLNslRFm SKR]Z�RUÍDRUm LNm LlM7IÑm LNa�R	rUbBIwÒDR	h�LlJ7IHL�×(rUbBI¬m sloësNM7IKJBRUZTE

vFIKRÑÎ-b�oem#MebBIHbBslo_nURÓh#MBÕ¾m�Û�Ü�Z�b�oá`3b�m bÈLNh�m SKRÅy9LNIHJ7YHsNb�Zxì�bBsNYKRÓç�RTrOM7a�Í�M7h Llm LlM7I���y9ì�ç��xa�RUm SKM9`
Ø	�5Ú�E	\gSKRxLÊI�ÐBRUZ m#RT`ÔRTacLÊh h LlÐ9Llm>oÓacRTbBh YKZ RTa�RTI¬m h�Õ¾MBZ[a bÑh LNJ7IHbBs�aëb�m#Z�L�Ì�A�
eA�ÎgSHLNr[SÅLNhF`KRTrOM7acÍDM7h RT`ÔLÊI�m#M
MBZ m SHM7IKMBZ�acbBs�h#Í(b�m LNbBs�RTLlJBRTI�ÐBRTrOm#MBZ[h��
�����[ó������	bBIH`üm#RTa�Í�MBZ�bBs�RTLlJBRTI¬ÐBRTrOm#MBZ�h����#öOð������������[A�Z�RTh YHslm LNIHJêLNI
bÑh#RUÍ3b�Z[b�m LlM7IwMBÕ�Ð5b�Z�LÊb�Ò3slRTh�
�� �"!�#��&é%$'&)(*��(+� �,�-�.(�� #��[EF\&SKR�SKMBZ�LNnUM7I�m bBs�rUYKm h�MBÕ�m SKR�m SKZ RUR�`KM7acLÊIHbBI�m
Í3bBLNZ�hgMBÕkRTLlJBRTI¬ÐBRTrOm#MBZ�h	r�S3b�Z�bBrOm#RUZ�LlnTLNIHJÑbÑS_YHa�ÍHÒ(bBr pÓM7h rULÊsNsNb�m LlM7IÔb�Z R�h SKM�ÎgIÅLÊIÔX�LlJKE	Þ_E�\gSKRTh#R�rUbBIÅÒ�R
LNI¬m#RUZ ÍHZ�RUm#RT`cbBh�Õ:M7sNslM�Îgh0/1� = /�bTÐBRUZ�b�JBR�RTacLNh h�LlM7I�ÍHZ M�×(sNR.23� @ /�ÍHZ M�×(sNR
ÍDRTb�p9LNIKJ�2�� u /�aêé�Ù&h#m#Z[YHrOm YKZ RBE�\&SKR
4 é ÙqbBa�Í3sNLlm Y3`KRBA�& = A3LÊh&m SKR�sÊb�Z JBRTh#mgÒ_oÑm>Î-MêMBZ[`KRUZ�h
MBÕ�acb�J7I3Llm YH`KRBE¦\&SKR 4 é Ùqr�SKZ M7IHMcM7h rULNsNsÊb�m#RTh&M7I
m SKR�m LNacR�h�rUbBslR�MBÕ�m SKR�S_YHa�ÍHÒ3bBr�pÓÍ�RUZ�LlM9`�EFQkRUm�ÎkRURTIeh YKÒ3h RTã¬YKRTI¬m�Z RTsNb5ÌKb�m LlM7IHhUA�m SKR�bBa�Í3sÊLlm YH`KRqMBÕ�m SKR
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4 é�Þær�SKZ�M7IKMÅLNh�IKRTb�Z�sloÈrOM7IHh#m bBI¬m�bBh�rOM7a�Í3b�Z�RT`àÎgLNm SËLlm h]Ð�b�Z�LNb�m LlM7Ie`HYKZ�LÊIKJÑm SKRëZ RTsÊb5Ì9b�m LlM7I3hUA~ÎgS3LNr�S
LNI3`HLNrUb�m#RTh�m SHb�m�m SHRÓÛgÜ�Z[bToáRTacLNh h�LlÐ_LNm>oe`HM¬RThcIHMBmch SKM�Îåm SKRæm>o_Í3LNrUbBs&ÍDRTb�p9LNIKJüMBÕ]h#m bBIH`3b�Z�`Äh bTÎgm#RURUm S�A
Ò3YHm	Z RTacbBLNI3h	IKRTb�Z�slo65(b�m�ÎgLlm SHLNIüm SHRêãKé�Ù�Z RUJ7LlM7I�EÖ\&SHRcm SHLlZ�`ËÍ3bBLlZ	MBÕ¦RTLlJBRTI¬ÐBRTrOm#MBZ�h�h SKM�Îgh�bBIeaêé�Ù
M7h rULÊsNsNb�m LlM7IëÎgSHLNr[Sêh LNJ7IHL�×(rUbBI¬m slo�ROÌ9rORURT`3hkm SHR�RTh#m LÊacb�m#RT`ÑIKM7LNh#R�slRUÐBRTs.7 YHh#m-Ò�RUÕ¾MBZ�Rgm SKR�Z RTsNb5ÌKb�m LlM7IêÍ3SHbBh#RBE
\&SHRF`3L�ÿDRUZ�RTI�m¦m LNa�RFÒ�RTSHb�Ð_LlMBZ
MBÕ�m SKR]m SKZ RUR]RTLNJBRTI�ÐBRTrOm#MBZ�h�h YKJBJBRTh#m h&m SHb�m
m SKR]Õ<bBh#m
`KZ MBÍÓbBIH`ÑZ�LÊh#R�MBÕ�m SKR
Z RTsÊb5Ì9b�m LlM7IeÍ3SHbBh RëLNh	bBh h M_rULNb�m#RT`eÎgLlm SàdÅf�ç bBrOm LlÐ9Llm�oBA�Î�SHLNslR�m SKRÖh slM�Î M7h rULNsNsÊb�m LlM7IÈÍ3SHbBh RëLNh�bwJ7slMBÒ3bBs
Í3SHRTIKM7a�RTIKM7IæMBÕ�m SKR	RTaëLNh h LlÐ9Llm�oëÍHZ M�×DslRBA9ÎgSHLNr[SærUbBIÓÒ�R]bBh rOZ�LlÒ�RT`Ñm#Mëb�m#Z[bBIHh#Í�MBZ m
ÍHZ M9rORTh hUE

vFYKZ�LNI¬m#RUZ ÍHZ�RUm b�m LlM7IëMBÕ�m SHR�S_YHa�ÍHÒ(bBr p�Í3SKRTIKM7acRTIKM7IëLNhkÒ3bBh#RT`ëM7Iëm SHR�Õ:M7sNslM�ÎgLNIKJ	SKRTYHZ�LNh#m LNr&Í3LNrOm YKZ RBE
îïSKRTIäm SHRÓt-C¦P�fåÍ�M�ÎkRUZëLÊhc`KRUÍ�M7h Llm#RT`ÄIKRTb�Zëm SKRwãKé�ÙæZ�bB`HLÊYHhUA98 = A-m SKRÓm#RTacÍDRUZ[b�m YKZ RæÍHZ M�×DslRÑm#RTIH`Hh
m#MæÒ�RTrOM7a�RxZ RTsNb�m LlÐBRTsNo:5(b�mUA�Í�RUZ�SHb�Í3hgRUÐBRTIËSKM7sNsNM�Î	A�LNIÅm SKR�rORTI�m#Z�bBs�Z RUJ7LNM7IÔYHÍÔm#MÑm SKR�ãKé�ÙxZ�bB`HLNYHh�bBIH`
Z RTsÊb�m LlÐBRTsloáh#m#RURUÍ M7YKm h�LN`KRæm SHLNhcZ�bB`HLNYHhTA�bBhcm SKRwZ RTh YHslm�MBÕ]slM9rUbBsNLlnURT`ÄSKRTb�m LÊIKJàbBIH`ä`3L�ÿ�Y3h LlÐBRÑm#Z�bBIHh#Í�MBZ m
`HYHZ�LNIKJ�Í�RUZ�LlM9`Hh-MBÕ�Z�RTsNb�m LlÐBR�dÔf�ç ã_YHLlRTh�rORTIHrORBE�\&SKRTh R]ÍDRUZ[LlM_`3h
b�Z R]m#RUZ�acLNI3b�m#RT`æÒ¬oÑm SKR]M7I3h#RUm&MBÕ�aêé�Ù
acb�J7IHRUm LNrcLNh sÊbBIH`HhUE�\gSKR�Õ¾MBZ�aëb�m LlM7IüMBÕkm SHRTh#R�Õ¾RTb�m YHZ RTh	LNIüm SKR�RTslRTrOm#Z�M7IÈm#RTa�Í�RUZ�b�m YKZ R�Í3Z M�×(slRxZ RTã_YHLlZ RTh
Z RTsÊb�m LlÐBRTsloFslM7IKJ&ã_YHLlRTh rORTI¬m�Í�RUZ�LlM9`HhUAUm SKRUZ RUÕ:MBZ R�LÊa�ÍHZ M�ÐBRT`	h#m b�Ò3LNsÊLlm>o�b�J7bBLNIHh#m�aêé�Ù�a�M_`HRTh�LNh�bBI�LÊa�Í�MBZ m bBI�m
Õ<bBrOm#MBZTEk\gSHLNh
LNa�Í3Z M�ÐBRTa�RTI¬m&LNh
Í�M7h h�LlÒ3slR�Ò�RTrUbBYHh#R	t-C
PgfýÍDM�ÎkRUZ�`KRUÍ�M7h Llm#RT`æIKRTb�Z&m SHR�ã9é�Ù]h YKZ Õ<bBrOR�rUbBI
slRTbB`ëm#M�b]Z RT`3YHrOm LlM7I�MBÕ�m SKR&acb�J7IHRUm LNrgh SHRTb�Z�IKRTb�Z�m S3b�m�h YKZ Õ<bBrOR;�:Ð9LNb]bBIëLÊIHrOZ RTbBh#R
MBÕ�m SKRgsNM_rUbBsKRTsNRTrOm#Z�LNrUbBs
rOM7IH`3YHrOm LlÐ9Llm>o<�[A�ÎgSHLNr[SeLNh�p_IHM�ÎgIeÕ¾Z�M7a,Ò�MBm SËROÌ9Í�RUZ�LNa�RTI¬m hxbBIH`Ëm SKRUMBZ�o Ø	=5Úkm#MÔÍHZ M9`HYHrORÖbwh#m b�Ò(LNsNLlnTLNIHJ
LNI�5(YKRTIHrORBE

> RUm¦YHhkLÊIH`HLNrUb�m#R�ÎgLlm S@?,A5A+? = bBIH`@?�BDCFExm SKR�Ð5bBsÊYKRTh�MBÕ~m SKR�RTsNRTrOm#Z M7IÖm#RTa�Í�RUZ�b�m YKZ R�Ò�RUÕ¾MBZ R�m SKR�M7IHh#RUm
MBÕDm SKR
aêé�Ù¦acb�J7IKRUm LÊr
LNh sNbBIH`�A5M7I�m SHR¦aëb�J7IKRUm LNr
b5ÌKLNhUA7b�m�m SKR&ãKé�Ù-Z�bB`HLNY3h�bBIH`�b�m�m SHR¦h�bTÎ&m#M_MBm SëacLlÌ9LNIHJ
Z�bB`3LNYHh	ØHG�Ú"8IBJCKE9AHZ RTh#Í�RTrOm LlÐBRTsloBE-XKMBZgm SHR�rUbBh#R�MBÕ�bcS_YHa�Í3Ò3bBr pDAL?,ANM
? =PO ?�BDCKE_A3ÎgSHLNslRFÕ:MBZ�bch m bBIH`Hb�Z�`
h b�Î&m#M_MBm SQ?RA O ? =SO ?,BJCKEKEÄ\&SKRæaêé�Ùæaëb�J7IKRUm LNrÓLNh�sNbBIH`þrUbBIÄJBZ M�ÎåM7Iäbüm LNa�RÓh�rUbBslRæÕ:bBh m#RUZcm SHbBI
m SKR�SKRTb�m LNIHJÖbBIH`Ô`HL�ÿ�YHh LNM7Iæm LNa�Rxh rUbBslRThUEF\&S_YHhUA�`HYKZ�LNIHJ�m SKRxLÊh sNbBIH`wJBZ M�Î&m S�ADm SHRqm#RTa�Í�RUZ�b�m YHZ R�M7IÔm SKR
`HLÊh#Í3sNbBrORT`æacb�J7IHRUm LNr	b5ÌKLNh
Z RTacbBLÊIHh
IKRTb�Z�sloÑrOM7IHh#m bBI¬mUA(L�EßRBE�rUslM7h#R	m#MT? A E-y9LÊacLNsNb�Z�sNoBA�m SKR	m#RTacÍDRUZ[b�m YKZ R	b�m
m SKRcLÊh sNbBIH`Ëv�Ü�Í�M7LNI¬mFZ RTacbBLNIHhFrUslM7h Rcm#MU? = E�\&SHR�h�Llm YHb�m LlM7IÈLNh]LÊsNsNYHh#m#Z[b�m#RT`ÅLNIÈX�LlJ7hTE�â�b9AßÒ~E�V�IÈX�LlJKEcâ�b9A
m SKRÑ`HLNh Í3sNbBrORTa�RTI¬mUAWV_A�MBÕgm SKRêMBZ[LlJ7LNIHbBskacb�J7IKRUm LNrÖb5Ì9LÊhqLNhxb�Ò�M7YKmqøLX§ù�8IBJCKEHEüyKLNIHrORY?RAZM[? = A�ÒDMBm Sem SKR
Í3sÊbBh acbxrOMBZ R	bBIH`Öm SKR]LNh sNbBI3`Ñv�Ü�Í�M7LNI¬m�Z�RUJ7LlM7Iæb�Z RFZ RTsNb�m LlÐBRTsNoëSKMBmUE�Q-RUm>Î-RURTIÓm SKRTh R�m�ÎkM�Í�RTb�p9hUAKb�Ð5bBsÊslRUo
LNIëm SKR&m#RTa�Í�RUZ�b�m YHZ R&ÍHZ M�×DslRgLNh�Õ:MBZ�a�RT`�A�ÎgLlm Sëb�acLNI_YHaxYHa Ð�bBsNYKRBA3?,BJCK\DA¬h Y3r�Sêm SHb�m9? =]O ?�BDCK\_^Q?,BJCKEKE
V�IáÕ:bBrOmUAkm SKRæLNIHIKRUZ�bBIH`þM7YKm#RUZcslRUJ7h�MBÕ�m SKRæLNh sNbBI3`eh#RUÍ(b�Z�b�m#Z�L�Ìeb�Z�RÓLNIàm SHRUZ�acbBs
rOM7I¬m bBrOmUA-bBh�m SKRUoþb�Z R
Í3b�Z�mkMBÕ�m SHRFh�bBa�R`5DY9Ìëh YKZ Õ<bBrORFrOZ M7h h¦h#RTrOm LlM7I�AKh#Mxm SHb�m
acb�J7IKRUm LÊr&×3RTsÊ`êsNLÊIKRTh�M7IÖMBZ
IKRTb�Z¦m SKRFh#RUÍ3b�Z�b�m#Z�LlÌ
rOM7IHIHRTrOmFrORTI¬m#Z�bBs�Í3sNbBh�acb�Z RUJ7LlM7I3hgÎgLNm SwZ RUJ7LNM7IHh�b�mFbêZ�bB`HLNbBs�`HLNh#m bBIHrORqÒ�RUm>Î-RURTIa8 = bBIH`a8bBJCKEêÕ¾Z M7aåm SKR
rORTI¬m#RUZTE�\&SHLÊh�Ð�bBsNslRUo�a�M�ÐBRTh�Z�b�Í3LN`3slo]bBrOZ M7h h�m SKR-Í3sNbBh aëb�rORTI¬m#RUZ�M7Ixm SKR¦m LNa�R¦h rUbBslR-MBÕ3m SKR¦LNh sNbBI3`	JBZ M�Î&m S�A
bBh�h SKM�ÎgIþLNIeX�LlJKEüâ5Ò�Eü\&S¬Y3hUA�m SHRêÍ3sÊbBh acbÓm#RTacÍDRUZ[b�m YKZ Rêb�m�bw×HÌ9RT`erORTI¬m#Z�bBs-Í�M7LNI�mq`KZ MBÍ3hxbBIH`eZ�LNh#RTh
ã_YHLNr�p_sloÖ`HYKZ�LÊIKJ�m SKR]Í(bBh h b�JBR	MBÕ�m SHLNh¦Ð�bBsNslRUoBA9Z RUÍHZ�M_`HY3rULNIKJxm SKR]Õ:bBh m&`KZ MBÍKÜ>bBIH`KÜ�Z�LNh#R�Z RTsNb5ÌKb�m LlM7IÑÍ3SHbBh R]MBÕ
b�S_YHa�ÍHÒ(bBr pDE9cgMBm#R]m SHb�mUA(h#m b�Z m LNIKJ�Õ:Z M7a b�h sNLlJ7S¬m slocSKM7sÊslM�Îïm#RTa�Í�RUZ�b�m YKZ�R�Í3Z M�×(slR�Í�RTb�pBRT`Ób�m]8 = �<rUYKZ ÐBR
ÙFMBÕ�X�LNJKE�â5Ò��[AKm SKRFZ RTsNb5Ì9RT`ÖÍHZ M�×(slRFLNh-Í�RTb�pBRT`ÑM7Iæb5Ì9LÊhd�<rUYHZ ÐBR]í)�[AHbBh
m SKRFZ RTrOM7IHIHRTrOm LlM7IÑÍHZ M9rORTh h¦LNIÖm SHLNh
rUbBh#RÑRTI¬m bBLNsNhxbüIKRUmxrOM7I¬ÐBRTrOm LlM7IáMBÕ&m SHRUZ�acbBskRTIKRUZ JBoËÕ:Z M7a m SKRÖãKé�ÙÖh YKZ Õ<bBrORÖm#MÔm SHRêrORTI¬m#RUZTEË\&SKRTI�A�b
h sNM�Î `HLlÿ�YHh�LlÐBR�Í3S3bBh#R�Õ¾M7sNsNM�ÎghUA�`3YKZ�LNIKJÖÎgSHLÊr�SÔm SKR�RTslRTrOm#Z M7Iüm#RTacÍDRUZ[b�m YKZ R�M7IÈb5ÌKLNh]h sNLlJ7S¬m slow`HZ MBÍ3hFbBIH`
Z RTrOM�ÐBRUZ�hgbBh
t¦C¦Pgf Í�M�Î-RUZ¦LÊh-`HRUÍDM7h�Llm#RT`ÖM�ÿÔb5ÌKLNhUE�\&SKR]rUbBh#R]MBÕ�b�h#m bBIH`Hb�Z�`Ñh b�Î&m#M_MBm SÓLNh¦rOM7I�m#Z[bBh#m#RT`ÓLNI
X�LlJ7hUE-â�r�A `�E

X�LNJ7YKZ RcâæLNhFm SKR�Z�RTh YHslm]MBÕ¦bæã¬Y3bBI�m Llm b�m LNÐBRëh LNaxYHsNb�m LlM7IÈacM_`KRTs�A�×3Z�h#m]ÍHZ�MBÍDM7h RT`ÔLÊIÈP&RUÕ�EÅØßâ�Ú�A~ÎgS3LNr�S
h#M7sNÐBRThkm SHRgm SKRUZ�aëbBsHRTIKRUZ JBoc`3L�ÿ�Y3h LlM7I�RTã_YHb�m LlM7IêM7IY5DY9Ìxm YHÒDRThkÕ:Z MBnURTIëm#Mqm SKR�Í3sNbBh acbe53M�Î	A_m b�p9LNIKJqLÊI�m#M
bBrUrOM7YHI¬m]bêsNM_rUbBsNLNnURT`ÓRTslRTrOm#Z M7IüSKRTb�mFh#M7YKZ[rORBA(Í3sÊbBh acbcZ�MBm b�m LlM7IübBIH`ÅbëJBZ M�Î�LNIKJÑaêé�Ù�aëb�J7IKRUm LNrxLNh sNbBIH`�E
\&SHR�acb�J7IHRUm LNr�m#MBÍDM7sNMBJBoêLNh¦`KRTh rOZ[LlÒ�RT`cÒ_oêb�SKRTsNLNrUbBsf5(Y9ÌcÕ<YHIHrOm LNM7I�A)gihFéjgih+� 8�!�kJ!�V��[AHÎ�SKRUZ RdkÈémlPn6o
bBIH`ZV<� #���LÊh�m SKRFZ�bB`3LNbBs(`3LNh#Í3sNbBrORTacRTI�mkMBÕ~m SKR]SKMBm¦rOMBZ R	acb�J7IKRUm LÊr�b5ÌKLNhUE�X�LlJ7YKZ�RFÞqMBÕ~PgRUÕ�EgØßâ5Ú�LNsÊsNYHh#m#Z�b�m#RTh
bÔÍ�M7slM7LN`HbBs�rOZ M7h h�Ü>h#RTrOm LNM7IáMBÕ&m SKRZg"hÅéqpsr*t"uI#d5(Y9Ìàh�YKZ Õ<bBrORThxbBI3`àm SKRæt¦C¦PgfÏSKRTb�m LÊIKJÅZ�RUJ7LlM7I�EüG�h�b
rOM7IHh RTã¬YKRTI3rORwMBÕ]Í3sNbBh�acbüZ MBm b�m LlM7I�A
m SHRwt-C¦P�f ÍDM�ÎkRUZÖLNh�ROÿ�RTrOm LlÐBRTsloä`KRUÍ�M7h LNm#RT`ÄÎgLlm SHLÊIÄbBI bBIHI_YHsNb�Z
Z RUJ7LNM7IÄrOM7a�ÍHZ�LNh RT`eÒ�RUm�ÎkRURTIÄm SHRÖZ[bB`HLNLv8Iw = bBIH`�8Iw @ M7Iám SKRÑÍ�M7slM7LN`HbBs-acLN`HÍ3sNbBIKRBEËG¦m�m SKRæÍ(b�Z m LNrUYHsNb�Z
LNI3h#m bBI�m�LNIxm LNacR-Î�SKRTIxm>Î-M�h YKZ Õ<bBrORTh�ÎgLlm SxRTã_YHbBsKSKRTsNLÊrUbBs35(YKÌqZ RTrOM7IHIHRTrOmUA�b]acL�ÌKLNIKJ�Z�YHslR-Õ¾MBZ�m SHR
m SKRUZ�acbBs
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RTIKRUZ�JBoÅLNhFLNa�Í(slRTa�RTI¬m#RT`þØßâ�Ú�E	V�IÅM7YKZ]a�M_`HRTs¯A�m SKRqÕ<YHIHrOm LNM7IaV<� #��&LÊh�bÖÕ:Z RUR�Í3b�Z�bBa�RUm#RUZ]IKMBm]`KRUm#RUZ[acLNIKRT`
m SKRUMBZ�RUm LNrUbBsNsloBEëPgRTbBh#M7IHb�Ò3sNRcm#Z�LNbBs�Õ<YHIHrOm LlM7I3hFÕ¾MBZ�V<� #��Fb�Z Rëh�YKJBJBRTh#m#RT`ËÒ_oüh#m b�Ò3LNsNLNm>oÅrOM7I3h LN`KRUZ�b�m LNM7IHh]bBIH`
acb�oÑÒDR	LÊIKÕ¾RUZ�Z RT`ÖÕ¾Z M7a�ROÌ_Í�RUZ�LNacRTI�m bBs�`3b�m b9E

\�o_Í3LNrUbBs�h LNaxYHsNb�m LNM7IwZ RTh�YHslm h�Õ¾MBZ	S_YHa�Í3Ò3bBr pÅM7h rULNsNsNb�m LNM7IHhFb�Z R�h SKM�Î�IÈLNIüX�LNJ7hUE�â�b9AßÒebBIH`ÔíKEqV�IKÍ3YKm
Í3b�Z[bBa�RUm#RUZ�h-b�Z RP8Iw =yx 8 = é�øLXz=Bù_A+8*w @bx 8 = é Ù�XNÙTù_AL{1|1}b~-��� x 8B@= éïøLX§Þ�bBIH`Y�1�"�1}b~���� x ��� = ti��é�â]�ëÙUø+��=����KA
ÎgSHRUZ RJ{W|ÑLNh�m SKR-rOZ M7h h�Ü¯×(RTsN`	m SKRUZ[acbBs7RTIKRUZ�JBo	`HL�ÿ�YHh LlM7I]rOM_Rs�êrULlRTI¬mUABbBh h YHa�RT`�m#M�Ò�R�rOM7I3h#m bBI�m�Õ:MBZ"8���8 = A}b~-���ÈLNh�m SHRgM7h rULNsÊsNb�m LlM7IcÍ�RUZ�LNM_`�A3�1�"�ÈLÊh�m SKR�t-C¦P�f rOM7YHÍ3slRT`cÍ�M�ÎkRUZ¦bBIH`Z� = é�Þ���@0�d8 = @�E�XHMBZ¦LÊIHh#m bBIHrORBA
ÎgLNm S:}b~����üé�â��Su�A�8 = é ÙUø.p��,bBIH`:twé�â��ÈÙUø =�� � � u�AKM7IHR]MBÒHm bBLNIHh]{W|ÈéïøLX�G*� @ x u7AHbcZ RTbBsNLNh#m LÊrgÐ�bBsNYKR
ÎgLNm SHLNIxm SKRgãKé�Ù¦Z�bB`HLÊYHhUA7bBIH`T� �"� é�ù�øBø 4<� E�\&SKR¦Õ<YHIHrOm LlM7I�V<� #���YHh#RT`ëLNI�m SHLNh�h LÊaqYHsÊb�m LlM7I�LNh�h SKM�ÎgIcLNI
X�LlJKE�í7b9E�X�LlJ7YKZ R
íBÒch�SKM�Îgh�m SKR&rORTI�m#Z[bBsHRTslRTrOm#Z M7Icm#RTa�Í�RUZ�b�m YKZ R&bBh�bFÕ<YHIHrOm LNM7I�MBÕ(m LNacRBE�f�YHa�Í3Ò3bBr p9h�b�Z R
MBÒHm bBLÊIKRT`æbBh h YHaëLNIKJ�SKRTb�m LNIKJ�IKRTb�Zgm SKR]ã9é�ÙFZ[bB`HLNYHh¦bBIH`æb�Z RTsÊb�m LlÐBRTsloêsNM7IKJ�ÍDRUZ[LlM_`êÒ�RUm>Î-RURTIwh Y3rUrORTh h LlÐBR
Z RTsÊb5Ì9b�m LlM7I3h�ÎgLNm S@V<� #����ïø9AKh#Mqm S3b�mkm SKR�RTslRTrOm#Z M7Iêm#RTa�Í�RUZ�b�m YKZ�R�rUbBIÖÒ3YHLÊsN`�YKÍÑLNIcm SKR�Z RUJ7LlM7IÖÎgSKRUZ�Rgm SKR
SKRTb�m LÊIKJ	Í�M�Î-RUZkLNh�rOM7IHrORTI�m#Z[b�m#RT`êbBIH`T? = rUbBIêÒ�RTrOM7a�RgrOM7a�Í3b�Z[b�Ò3slR
m#M�MBZ�RUÐBRTIêsNb�Z�JBRUZ�m SHbBIT?RA5E�X�LNJ7YKZ RTh
í7rWÜ>`Ëh�SKM�Î h LNaxYHsNb�m#RT`üsNLÊIKRqLNI¬m#RUJBZ�b�m#RT`Èh#MBÕ:mFÛgÜ�Z[bToÔm#Z�bBrORThFÕ¾MBZ]m�ÎkMÓ`3L�ÿDRUZ�RTI�m�ÐBRUZ m LNrUbBs�Ð9LlRUÎgLNIHJêr�SHMBZ�`Hh0/
í7r�LNh�Õ:Z M7a bqr�SKMBZ[`cm SKZ M7YHJ7Scm SKRgrORTI¬m#RUZ
bBIH`�í7`ÖLNh�Õ:Z M7a bqr�SKMBZ[`ëb�mkbq`HLNh#m bBI3rORgøLXßí.8 = Õ:Z M7a m SKR�rORTI¬m#RUZTE
\&SHRÖh LÊaqYHsÊb�m LlM7IHh�LÊIeX�LlJ7hUEËâÔbBIH`eíüJ7LlÐBRÖbÔÕ<bBh#m�`KZ MBÍÄbBIH`eZ�LNh#RêMBÕgm SKRÑslM9rUbBskRTsNRTrOm#Z M7Iþm#RTa�Í�RUZ�b�m YKZ R
M9rUrUYKZ Z�LÊIKJ	M7Iêm SKR�h bBacR�m LNacR�h rUbBslRBE�f�M�Î-RUÐBRUZTAKÎgLNm ScbqacMBZ R�h#m#Z[YHrOm YKZ RT`ëÕ:YHI3rOm LlM7IHbBsHÕ:MBZ�a Õ¾MBZvV<� #��[A9m SKR
Õ<bBh#mxZ�LNh#RcrUbBIeÒ�RêacbB`KRêh slM�Î-RUZxm SHbBIàm SHRê`KZ MBÍàÕ:bBh#RBEÅ\&SHLNh	aëbToÈÒ�RëLNa�Í�MBZ m bBI¬m	Õ:MBZxbÅa�MBZ RÖ`KRUm bBLNslRT`
rOM7a�Í(b�Z�LNh#M7IÖÎgLlm Sëm SKR�ROÌ_Í�RUZ�LNacRTI�m bBs(m#Z�bBrORThUAHbBh-ÎgLNsÊsKÒ�R�h SHM�ÎgIÖLNIÖb�Õ:MBZ m SHrOM7acLÊIKJqÍ(YKÒ3sNLNrUb�m LNM7I�E�dÔYHslm L�Ü
Í�RTb�pBRT`em#RTa�Í�RUZ�b�m YKZ RêÍHZ M�×(slRTh	MBÕ
m SKRëm�o¬Í�RëMBÒ(h#RUZ ÐBRT`þLNIàP�\&j Ø�ÙOÚ-b�Z�RëMBÒHm bBLNIHRT`àbBh h Y3acLNIKJwI3b�Z Z M�Î-RUZ
t¦C¦Pgf `KRUÍ�M7h Llm LlM7IÔÎgLÊ`Km SHhFbBIH`Ëbæacb�J7IHRUm LNrcLNh sÊbBIH`ÔÎgSHLNr[SüJBZ M�Îgh�h slM�Î�sloÅ`HYHZ�LNIKJÑbÓsNb�Z JBR�Õ:Z�bBrOm LlM7IËMBÕ
m SKR�m LNa�R]Ò�RUm>Î-RURTIÓZ RTsÊb5Ì9b�m LlM7I3hUE

V�IerOM7IHrUsNYHh LNM7I�A~Î-RëÍHZ�MBÍDM7h RëbBIËROÌ9Í3sNbBIHb�m LNM7IËMBÕ
m SKRÖS¬YHacÍHÒ3bBr püÍ3SHRTIKM7a�RTIKM7IàÒ3bBh#RT`ËM7Iþh#Í�RTrUL�×(r
Õ:RTb�m YKZ RTh-MBÕ�m SKR�RTslRTrOm#Z M7IÖm#RTa�Í�RUZ�b�m YKZ�RgÍHZ M�×DslR&ÍHZ M9`HYHrORT`ëÒ¬ocsNM_rUbBsNLNnURT`ët-C
Pgf�bBIH`êM7IëÕ<bBLlZ�sNo�h m bBIH`Hb�Z�`
a�M9`KRTs-Õ:MBZ�aÖé�Ùêaëb�J7IKRUm LNrÑLNh sNbBI3`HhUEwV�IH`KRURT`�A�LNIàM7YHZ�acM_`KRTs�A�m SHRÖRUÐBM7sÊYKm LlM7IþMBÕ&m SKRTh#RæLNh�sNbBIH`Hh�MBÒDRUo9h
m SKRëm#MBÍDM7sNMBJ7LNrUbBs�rOM7IHh#m#Z[bBLNI�m h	MBÕ-m SHRY�	bB`KM7aqm h#RUÐÈa�M_`HRTs&ØHG�Ú�ET��RUmUA�m SKRcS¬Y3a�ÍHÒ3bBr�pÅÍ3SHRTIKM7a�RTIKM7IüÎ¦bBh
YHIHÕ¾MBZ RTh RURTIËbBIH`ÈrOM7YHsN`üÒ�R�ÒHZ M7YHJ7S�m]m#MwsÊLlJ7S�mFM7IHsNowÎgLlm SÈsNM_rUbBsNLNnURT`ÅRTsNRTrOm#Z M7IàSKRTb�m LÊIKJKE�\&SKR�Õ:bBh m�`KZ MBÍKÜ
bBIH`KÜ�Z�LNh#R
MBÕ�h#MBÕ:m�Û�Ü�Z�bTo9hkÕ¾MBZ-b�S_YHa�ÍHÒ3bBr�p�LNh�h SKM�ÎgIcm#MqM_rUrUYHZk`HYKZ[LNIKJFm SKR&JBZ M�Î&m SêMBÕ�bBIêaêé�Ù&aëb�J7IKRUm LNr
LNh�sNbBIH`æbBIH`Ñm SKRqrOMBZ Z RTh#Í�M7IH`HLÊIKJxbB`HÐBRTrOm LlM7IwbBIH`wacL�ÌKLNIKJ�MBÕ�m SHRUZ�acbBs�RTIKRUZ�JBoBE

� �9��������������'

Ø�ÙWÚ > MBÍ�RTh�C¦b�Z�`HMBnUMKAfc�E��KElAKRUm�bBs�A��-ð����s�i�P�s���¡ "�0�¢���"£�¤¥��Ùb¦.¦5í)��ÞBù.�_E
ØßÞ�Ú�C¦LNacb9A(^xElA3RUmgbBs¯A��¨§lõ��Wò�õY�¦ð����s�P©��.�f�ª�s�1«�ñ+�y¬¢���Z­�®���Ùb¦.¦.=3�]ÙBÙOí�¦_E
Øßâ�Úxj�MBZ[rORTsNsNL¯AHX-ElAHRUmgbBs�A��-ð����s�i�P�s���" "�b�¢����¯�°±��Ùb¦.¦.¦3��ÙOí�ù.=_E
Ø í�Úxj�LlRUm#Z nUo_pDA i EHGqElAHRUmgbBs¯A�²	ñHö0§³� õ��N«�ñ+�y¬¢���Z¤�´¥��Ùb¦.¦.¦3��ù.=3G¬E
Øßù�ÚxPgb�nTYHa�M�Ð5b9A���EHGqElAHRUmgbBs¯A��]§�õ��[òcõY�-ð�����¬<ö0�`�`��óL���s� �N°<¤���Ùb¦.¦3G.��ÙTâ_E
Ø	��Úxç�Y3`KMBpÖ`HR	î LNmUAH\]ElAHRUmgbBs¯A��¦ð����s�"�]§�õ��[òcõ���µHAi��Ùb¦.¦5í)�gâBÞ.=.=_E
ØHG�Ú¶�	bB`KM7aqm h#RUÐ(ADQ�E3Q�ElA�«J¬¸·0¬Ê÷Bõ��]§�õ*·Oò��Yµ6��Ùb¦3G�ù3�NG_ÙUø9E
Ø	=�Úxj�MBZ[rORTsNsNL¯AHX-ElAHRUmgbBs�A��¨§lõ��[òcõY�-ð)�*�0�P©����f�ª�0�i«�ñ+�y¬¢���Z¤�¯¹��Ùb¦.¦.�3��Þ9Ùb�Bâ_E
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shot 14502 t = 0.80 s shot 14502 t = 0.80 s

X�LlJ7YKZ�RüÙ�/Óy_m bBIH`3b�Z�`m�<b9AßÒ��xbBIH`áIKM7IHh#m bBI3`Hb�Z�`
�<r�A `��-rORTI¬m#Z�bBs�dÔf�ç"bBrOm LNÐ_Llm�oêLNIÑ\�C¦ìqEKXKZ�bBacRTh
�<b��übBI3`º�<rI�y/ rORTI¬m#Z�bBsch#MBÕ:mÈÛgÜ�Z[bTo sNLNIKRÄLNI¬m#ROÜ
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