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�õõø öõ÷ùöôõú✮ �❜ô ✇tõöõ ôtõ ôöýøûüöó÷ôù♠õ úýôý ûtù✇ ýø
õøþýö❛õ♠õøô ù❢ ôtõ ✟P✠✁ü ùö ✟P✠✁õ ❛õøõ ❢ý♠óþóõû✄

❲õ öõ÷ùöô øóøõ üþýûû ■■ úó✟P✠û ýüüù❜øôóø❛ ❢ùö ❢ó❞õ úó÷tùû✁
÷týôõ óøôõö♠õúóýôõû ýøú ✶✝ üþýûû ■ úó✟P✠û ýüüù❜øôóø❛ ❢ùö ý✇óúõ
❞ýöóõô♣ ù❢ ýúúóôóùøýþ ÷öùú❜üôû✄ ✠ù♠õ ù❢ ôtõ øõ✇ õøÿ♣♠õû ❛ó❞õ
ýüüõûû ôù óøôõö♠õúóýôõû ôtýô✇õöõ ÷öõ❞óù❜ûþ♣ úó❢❢óü❜þô ùö ó♠÷ùû✁
ûó�þõ ôù ÷öùú❜üõ �óùû♣øôtõôóüýþþ♣✄ ✠÷õüó❢óüýþþ♣✮ ✇õ óúõøôó❢óõú
❆✌✆☞✄ ✂❡r✎✄✍✝ ❆ö✟P✠✷ ýû ÷öùú❜üóø❛ ✍❡✟✁üþõöùúý✁✏✭✶✽✂✮✶✆❊✁úó✁
õø♣þ úó÷tùû÷týôõ✮ ôtõ þó✲õþ♣ ÷öõü❜öûùö ôù ý ✇óúõ ❞ýöóõô♣ ù❢ �óù✁
ýüôó❞õ úóôõö÷õøùóúû✮ óøüþ❜úóø❛ ýøôó❢õõúýøôû ý❛ýóøûô óøûõüôû ✭✷✷❹
✷✏✂✄ ❆øùôtõö üþýûû ■■ úó✟P✠✮ P✟☞✟✝✎❡♠✟✍ ✁✄❜�✡✍ Pü✟P✠✶✮ ✇ýû
❢ù❜øú ôù üýôýþ♣ÿõ ôtõ ❢ùö♠ýôóùø ù❢ ✭✶✝✍✂✁þý�úý✁✽✮✶✆❊✁úóõø♣þ
úó÷tùû÷týôõ✮ ý þó✲õþ♣ ÷öõü❜öûùö ôù ýø õøôóöõ û❜óôõ ù❢ úóôõö÷õøõû
❢öù♠ ôtõ ▲ý♠óùóúõýõ üþýúõ ✇óôtóø ôtõ ▲ý♠óýüõýõ✄ ❋❜öôtõö✮
óø ✎✂✡☞✄✍✆♠ ♠✄✌✟✂✄✍✄✮ ý ü❜þóøýö♣ tõö� ✇óôtù❜ô öõ÷ùöôõú
úóôõö÷õøõ ýüü❜♠❜þýôóùø✮ ôtõ ütýöýüôõöóÿýôóùø ù❢ ♠❜þôó÷þõ øõ✇
úó✟P✠û þõú ❜û ôù ôtõ úóûüù❞õö♣ ù❢ ûù♠õ ù❢ ôtõ üùööõû÷ùøúóø❛
úóôõö÷õøõû ✡✍ r�✄✍✎✄✄❲õ ýøôóüó÷ýôõ ôtýô ôtóû ✇ùö✲ ✇óþþ ûõö❞õ ýû
ý øõ✇ ❢ù❜øúýôóùø ❢ùö üùøôóø❜õú úóûüù❞õö♣ ù❢ úó✟P✠û óø ôtõ
▲ý♠óýüõýõ✄ ✟ù ôtóû õøú✮ ✇õ tý❞õ õøúõý❞ùöõú ôù♠ý✲õ ù❜ö ýøýþ✁
♣ûõû ýøú öõû❜þôû✮ óøüþ❜úóø❛ ❛õøõ ûõ✉❜õøüõû✮ öý✇ ýøú ÷öùüõûûõú
û÷õüôöùûüù÷óü úýôý✮ üùúõ✮ ýøú õ❤ôõøûó❞õ úýôý ôý�þõû✮ ý❞ýóþý�þõ óø
t❜♠ýø✁ ýøú ♠ýütóøõ✁öõýúý�þõ ❢ùö♠ýôû ôù �õ ❜ûõú✮ ýúý÷ôõú✮
ýøú õ❤ôõøúõú �♣ ù❜öûõþ❞õû ýøú ùôtõö öõûõýöütõöû óø ôtõ ❢❜ô❜öõ✄
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✟ù tõþ÷ úõôõö♠óøõ ôtõ ♠ùûô ÷öù♠óûóø❛ û÷õüóõû ôù ❢óøú ÷öõ✁
❞óù❜ûþ♣ ❜ø✲øù✇ø úó✟P✠ ýüôó❞óôóõû✮ óô ✇ýû øõüõûûýö♣ ôù üù♠✁
÷óþõ ý úýôý ûõô ù❢ úóôõö÷õøõ ùüü❜ööõøüõ óø ▲ý♠óýüõýõ û÷õüóõû

ýøú ý úýôý ûõô ù❢ ❢❜øüôóùøýþþ♣ ütýöýüôõöóÿõú úó✟P✠ ❛õøõû
❢öù♠ ôtõ ▲ý♠óýüõýõ✄ ■ø❢ùö♠ýôóùø ý�ù❜ô úóôõö÷õøõ ùüü❜ö✁
öõøüõ ✇ýû üùþþõüôõú ❢öù♠ ôtöõõ ûù❜öüõûs ✠■✠✟✬▼❆✟✮ ò◆P✮
ýøú ◆❆P❘❆▲✬❘✟✄ ✠■✠✟✬▼❆✟ ✭✷✺✂ üùøôýóøû ▲ý♠óýüõýõ
úóôõö÷õøõû öõ÷ùöôõú ❜÷ ôù ✶✭✭✶✮ óøüþ❜úóø❛ ✭✶ ❜øó✉❜õ üýö�ùø
û✲õþõôùøû ✭ôtõ üùöõ ýþ✲ýøõû✮ úóûöõ❛ýöúóø❛ ýþþ úõûýô❜öýôóùø✮
ýü♣þ✁ûóúõ ütýóøû✮ tõôõöùýôù♠û✮ ýøú ûôõöõùütõ♠óûôö♣✂ ❢öù♠
✷✭✺ û÷õüóõû ýøú ✺✶ ❛õøõöý✄ ❲õ ✇õöõ ❜øý�þõ ôù ù�ôýóø ýø
õþõüôöùøóü üù÷♣ ù❢ ✠■✠✟✬▼❆✟✮ ûù ✇õ öõüùøûôö❜üôõú óô �ýûõú
ùø ôtõ ❢ó❛❜öõû ýøú ôý�þõû óø ôtõ ÷ý÷õö✄

✟tõ ò◆P ✭✶✂ óøüþ❜úõû ý ✇õýþôt ù❢ óø❢ùö♠ýôóùø ùø úóôõö÷õøõû
❢öù♠ ôtõ ▲ý♠óýüõýõ✮ óøüþ❜úóø❛ ❢❜þþ ûôö❜üô❜öõû ýøú ôtõ û÷õüóõû
✇tõöõ ôtùûõ ûôö❜üô❜öõû tý❞õ �õõø öõ÷ùöôõú✄ ◆❆P❘❆▲✬❘✟ ✭✷☎✂
óúõøôó❢óõû üù♠÷ù❜øúû �♣ ôtõóö üù♠♠ùø øý♠õ öýôtõö ôtýø ôtõóö
ûôö❜üô❜öõ ùö û✲õþõôùø✮ ýûûùüóýôõû ôtõ üù♠÷ù❜øú øý♠õû ôù ❛õø❜û
ýøú û÷õüóõû øý♠õû✮ ýøú ❛ó❞õû ❞ýöóù❜û ùôtõö óø❢ùö♠ýôóùø✮ û❜üt ýû
ôtõ ôóûû❜õ ✇tõöõ ôtõ üù♠÷ù❜øú ✇ýû ❢ù❜øú✄

✟ù õøý�þõ üù♠÷ýöóûùø ý♠ùø❛ ôtõ úýôý�ýûõû ýøú üöùûû✁öõ❢õö✁
õøüóø❛ ✇óôt ôöýøûüöó÷ôù♠õ ýøú õøÿ♣♠õ úýôý✮ ýþþ ❛õø❜û ýøú û÷õ✁
üóõû øý♠õû ✇õöõ üùø❞õöôõú óøôù ✟ý❤■òû ❢öù♠ ôtõ◆✌❇■ ✟ý❤ùø✁
ù♠♣ úýôý�ýûõ ✭✷✶✂✄ ✟ù ÷❜ô ûôö❜üô❜öõ ùüü❜ööõøüõ óøôù üþõýöõö
õ❞ùþ❜ôóùøýö♣ üùøôõ❤ô✮ ✇õ ýøøùôýôõú õýüt ❛õø❜û ýû ý♠õ♠�õö ù❢
ùøõ ù❢ ôtõ ✶✷ ÷öó♠ýö♣✮ ♠ùøù÷t♣þõôóü üþýúõû ôtýô ❢ùö♠ ôtõ �ýü✲✁
�ùøõ ù❢ ▲ý♠óýüõýõ✮ ýû úõþóøõýôõú �♣ ▲ó ❡✎ ✄�☛ ✭✷✽✂ ùø ôtõ �ýûóû ù❢
ütþùöù÷þýûô ❛õøù♠õ ûõ✉❜õøüõ✄ ■ø ôtõ üùøôõ❤ô ù❢ úó✟P✠û✮ õ❤ý♠✁
óøýôóùø ù❢ û✲õþõôùøû üýø �õ tõþ÷❢❜þ �õüý❜ûõ ôtõ û✲õþõôùø ù❢ôõø
öõûõ♠�þõû ôtõ úó✟P✠ ÷öùú❜üô♠ùöõ ù�❞óù❜ûþ♣ ôtýø ý tó❛tþ♣ úõü✁
ùöýôõú úù✇øûôöõý♠ ÷öùú❜üô✇ù❜þú✄❲õ ôtõöõ❢ùöõ õ❤ôöýüôõú ôtõ
û✲õþõôùøû ❢öù♠ ôtõ ò◆P ûôö❜üô❜öõû ✭❋ó❛✄ ✠✶ ûtù✇û ý ❛öý÷tóüýþ
õ❤ý♠÷þõ ù❢ û✲õþõôùø õ❤ôöýüôóùø✂✄ ❲õ ýûûó❛øõú õýüt û✲õþõôùø
ýüüùöúóø❛ óôû öõ÷ùöôõú ÷öõûõøüõ óø ôtõ ✶✷ üþýúõû✮ ýû ✇õþþ ýû ôù
❛õøõöý✮ ôù tõþ÷ úóûôóø❛❜óût û✲õþõôùøû ôtýô♠ý♣ tý❞õ ýöóûõø õýöþ♣
óø ▲ý♠óýüõýõ õ❞ùþ❜ôóùø ☛❡✂✝✆✝ ôtùûõ ôtýô ýöùûõ♠ùöõ öõüõøôþ♣✄ ❆
❢❜þþ ôý�❜þýôóùø ù❢ ôtõ û✲õþõôùøû ❢öù♠ ✠■✠✟✬▼❆✟ ýøú ò◆P üýø
�õ ❢ù❜øú ýû òýôý ûõô ✠✆✄

✟tõ ôtöõõ úýôý�ýûõû ✇õöõ öõþýôó❞õþ♣ üùøûóûôõøô óø ôtõóö õûôó✁
♠ýôóùøû ù❢ ôtõ úó❞õöûóô♣ ýøú úóûôöó�❜ôóùø ù❢ úóôõö÷õøõû ýøú
úóôõö÷õøõ û✲õþõôùøû ✭❋ó❛✄ ✶✮❆✮ ✯✮ ýøú ❊✂✄ ✟tõ úýôý ýöõ ûøý÷ûtùôû
ù❢ öõ÷ùöôû óø ôtõ þóôõöýô❜öõ ýøú üõöôýóøþ♣ úù øùô üù♠÷öõtõø✁
ûó❞õþ♣ öõ❢þõüô ôtõ ôö❜õ ütõ♠óüýþ úó❞õöûóô♣ õ❤óûôóø❛ óø øýô❜öõ✄
✠ù♠õ ❛õøõöý✮ û❜üt ýû ❙✄�☛✡✄✮ ♠ý♣ �õ ù❞õööõ÷öõûõøôõú ú❜õ
ôù ôtõóö þýö❛õ ø❜♠�õö ù❢ û÷õüóõû ùö ôtõóö ❜ûõ óø ôöýúóôóùøýþ
♠õúóüóøõ✄

❆ ôùôýþ ù❢ ✷✆✭ û✲õþõôùøû ýöõ öõ÷öõûõøôõú✮ ✇óôt ❢ó❞õ ✭ôtõ
✲ý❜öýøõ ✭✠✲✶✂✮ üþõöùúýøõ ✭✠✲✷✂✮ ý�óõôýøõ ✭✠✲✆✂✮ þý�úýøõ ✭✠✲✏✂✮
ýøú ÷ó♠ýöýøõ ✭✠✲☎✂✂ �õóø❛✮ �♣ ❢ýö✮ ôtõ ♠ùûô ✇óúõþ♣ úóûôöó�❜ôõú
ýøú ýüüù❜øôóø❛ ❢ùö♠ùûô ù❢ ôtõ ôùôýþ ûôö❜üô❜öõû ✭❋ó❛✄ ✶✮❈ ýøú❉✂✄
✟tõ üþõöùúýøõ û✲õþõôùø✮ ❢ùö õ❤ý♠÷þõ✮ týû ôtõ ✇óúõûô úóûôöó�❜✁
ôóùø✮ tý❞óø❛ �õõø öõ÷ùöôõú óø ✷✶ ❛õøõöý öõ÷öõûõøôóø❛ ✭ ù❢ ôtõ ✶✷
÷öó♠ýö♣ üþýúõû✮ ý�ûõøô ùøþ♣ óø ❚❡✁✎✟✍✄ ýøú ô✇ù üþýúõû ❢öù♠
✇tóüt øù úóôõö÷õøõû tý❞õ ♣õô �õõø öõ÷ùöôõú✄ ✟tõ þýö❛õ ø❜♠�õö
ù❢ þõûû üù♠♠ùø✮ ôý❤ùøù♠óüýþþ♣ öõûôöóüôõú û✲õþõôùøû✮ óøüþ❜úóø❛
ù❞õö ✶✝✝ û✲õþõôùøû ✇óôt ùøþ♣ ùøõ ýûûùüóýôõú üù♠÷ù❜øú ✭❋ó❛✄
✶❉✂✮ û❜❛❛õûôû ôtýô øõ✇ úóôõö÷õøõ û♣øôtýûõ ýüôó❞óôóõû ýöõ üùøôóø✁
❜ù❜ûþ♣ ýøú óøúõ÷õøúõøôþ♣ ýöóûóø❛ ýüöùûû ôtõ ▲ý♠óýüõýõ ❢ý♠óþ♣
ôöõõ✄ ✟tõöõ❢ùöõ✮ ý ûõýöüt ýüöùûû♠ýø♣ û÷õüóõû ýøú ❛õøõöý ûtù❜þú
�õ ý ❛ùùú ûôöýôõ❛♣ ❢ùö ❢óøúóø❛ úóôõö÷õøõ û♣øôtýûõû ✇óôt øõ✇
ýüôó❞óôóõû✄
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✟töù❜❛t ý üù♠÷öõtõøûó❞õ þóôõöýô❜öõ ûõýöüt✮ ✇õ �❜óþô ý öõ❢õö✁
õøüõ ûõô ù❢ ✲øù✇ø ▲ý♠óýüõýõ úó✟P✠û ýøú ôtõóö ýüôó❞óôóõû✄ ✺✏
❢❜øüôóùøýþ úó✟P✠û tý❞õ �õõø öõ÷ùöôõú óø ôtóû ❢ý♠óþ♣✮ üùööõ✁
û÷ùøúóø❛ ôù ✆✝ üþýûû ■■ ýøú ✷✏ üþýûû ■ õøÿ♣♠õû ✭òýôý ûõô ✠✶✂✄
✌ù♠�óøýôóùøû ù❢ ôtõûõ úóôõö÷õøõ û♣øôtýûõû ýüüù❜øô ❢ùö ✷✶ úóû✁
ôóøüô ÷öùú❜üôû ýüüù❜øôóø❛ ❢ùö ûó❤ úó❢❢õöõøô û✲õþõôùøû✮ ôtõ ❢ó❞õ
✇óúõþ♣ úóûôöó�❜ôõú û✲õþõôùøû ✭✠✲✶❹✏ ýøú ✠✲☎✂ ýû ✇õþþ ýû ôtõ þõûû
üù♠♠ùø ýôóûýøõ ✭✠✲✶✏✂ û✲õþõôùø✄ ✟tóû þõý❞õû ✷✆✆ û✲õþõôùøû ❢ùö
✇tóüt ôtõ �óùû♣øôtõôóü öù❜ôõ öõ♠ýóøû ❜ø✲øù✇ø✄ ■ô óû ó♠÷ùöôýøô
ôù øùôõ ôtýô ý ûóø❛þõ û✲õþõôùø üýø üùööõû÷ùøú ôù♠❜þôó÷þõ úó✟P✠
÷öùú❜üôû✮ úóûôóø❛❜óûtõú ôtöù❜❛t ûôõöõùütõ♠óüýþ üùø❢ó❛❜öýôóùø✮
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❍û✟P✠✶ ✇ýû óúõøôó❢óõú ýû ý ✭✺❙✮✭❙✮✶✝❙✂✁þý�úý✁✶✮✶✆❊✁úóõø♣þ
úó÷tùû÷týôõ ✭✷✶✂ û♣øôtýûõ �ýûõú ùø üù♠÷ýöóûùø✇óôt ôtõ ÷öùú✁
❜üô ù❢ ýø õøÿ♣♠õ ❢öù♠ ●✂✡✍❞❡�✡✄ ✂✟❜✆✝✎✄✮ ✡ö✟P✠✷ ✭✆✷✂ ✭❋ó❛✄
✠✽✯✂ ýøú �♣ ◆▼❘ ù❢ ôtõ ýþüùtùþ úõöó❞ýôó❞õ ✭✷✶❛✂ ✭❋ó❛✄ ✠✶✶✂✄
◆ùö♠ýþ ý�ûùþ❜ôõ ûôõöõùütõ♠óûôö♣ ✇ýû ýûûó❛øõú ôù ôtõ ❍û✟P✠✶
÷öùú❜üô �ýûõú ùø ôtõ ù÷ôóüýþ öùôýôóùø ù❢ ✷✶❛✮ ✱✂❪❉ ☎✽✄✆✽ ✭ü✄
✝✄✝✝✝✶✮ ✌❍✌þ✸✂ ✭ü✄❢✄ þóô✄ ✱✂❪❉☎✺✽✮ ü✄ ✶✄✝✮ ✌❍✌þ✸ ✭✆✆✂✮ ✱✂❪❉�✁☎✶✷✽✮
ü✄ ✝✄☎✭✮ ✌❍✌þ✸ ✭✆✏✂✂✄ ❲tõø ❍û✟P✠✶ ✇ýû õ❤÷öõûûõú óø ◆☛ ❜❡✍✞
✎☎✄♠✡✄✍✄✮ ✇õ ýþûù øùôóüõú ôtõ ❢ùö♠ýôóùø ù❢ þý�úý✁✶✮✶✆✭✶☎✂✮✶✏✁
ôöóõøõ ✭✷✷✂ ✭❋ó❛✄ ✠✶✷✂✮ ✇tóüt ûõõ♠õú ôù �õ õøtýøüõú �♣ üù✁õ❤✁
÷öõûûóùø ✇óôt ✌❢✟P✠✆ ✭❋ó❛✄ ✠✽✯✂✄ ✟tõ üù♠�óøýôóùø ù❢ ❍û✟P✠✶
✇óôt ❖♠✟P✠✆ ÷öùú❜üõú þý�úý✁✶✮✶✷❊✮✶✏✁ôöóõøõ ✭✷✄✂ ✭❋ó❛✄ ✠✶✆✂
✭✆✺✂✮ �ùôt óø ◆☛ ❜❡✍✎☎✄♠✡✄✍✄ ýøú ✡✍ ☛✡✎✂✟ ✭❋ó❛û✄ ✠✽✯ ýøú ✠✭❆✂✮
✇tóüt týû ÷öõ❞óù❜ûþ♣ �õõø ýüüõûûó�þõ ùøþ♣ �♣ üù♠�óøýôóùøû ù❢
�ýüôõöóýþ õøÿ♣♠õû ✭✆☎✂✄ ▲ý�úýøõû ✇óôt ý úù❜�þõ �ùøú ýô ôtõ
✶✁÷ùûóôóùø tý❞õ øùô �õõø öõ÷ùöôõú óø ☎✆r✎✡✝ ✝✆✄☛❡✟�❡✍✝ ýøú úù
øùô ûõõ♠ ôù �õ üù♠♠ùø óø ôtõ ▲ý♠óýüõýõ✄❖❢ øóøõ üù♠÷ù❜øúû
✇óôt ôtõ þý�úýøõ û✲õþõôùø ýøú ý úù❜�þõ �ùøú ýô ✶ ✭❋ó❛✄ ✏✂✮ ùøþ♣
ùøõ✇ýû ❢öù♠ ôtõ ûý♠õ üþýúõ ýû☎☛ ✝✆✄☛❡✟�❡✍✝✄ ✭✶✆❊✂✁õøô✁þý�úý✁
✶✮✶✆✁úóõø✁✶✺✁ùóü ýüóú✮ ❢öù♠ ■✝✟❞✟✍ ✝✁✟r✄✂✡✆✝ ✭✆✶✂✮ týû ôtõ
ù÷÷ùûóôõ ý�ûùþ❜ôõ ûôõöõùütõ♠óûôö♣ ôù ôtõ ❍û✟P✠✶ ÷öùú❜üô✮
þó✲õþ♣ øùô úõöó❞óø❛ ❢öù♠ ý ÷ýöýþù❛ ù❢❍û✟P✠✶ �õüý❜ûõ ôtõ ý�ûù✁
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þ❜ôõ ûôõöõùütõ♠óûôö♣ ù❢ þý�úýøõ û✲õþõôùøû óû øùô ✲øù✇ø ôù
ütýø❛õ ý❢ôõö ôtõ úó✟P✠ ûôõ÷û✄

❆ö✟P✠✷ ✇ýû óúõøôó❢óõú ýû ý ✭✺✍✮✽✍✮✭❙✮✶✝✍✂✁✍❡✟✁üþõöùúý✁
✏✭✶✽✂✮✶✆❊✁úóõø♣þ úó÷tùû÷týôõ ✭✸✸✂ û♣øôtýûõ✄ ✟tõ üù♠�óøýôóùø
ù❢ ❆ö✟P✠✷ ýøú ✠û✠✠ ❛õøõöýôõú ✍❡✟✁üþõöùúý✁✏✭✶✽✂✮✶✏✁úóõø✁
✶✆✁ùþ ✭✸�✂ ✭❋ó❛✄ ✺❆✂✄ ✟tõ ûôö❜üô❜öõû ù❢ ✸� ýøú ✸✸❛ ✇õöõ úõôõö✁
♠óøõú �♣ ◆▼❘ ✭❋ó❛û✄ ✠✶✶ ýøú ✠✶✽✂✮ óøüþ❜úóø❛ ôtõ üù♠÷ýöóûùø
ù❢ ✸� ✇óôt ütõþùúýøõ ✭✆✽✂✮ ✇tóüt✮ �ýûõú ùø û♠ýþþ úó❢❢õöõøüõû óø
✶✸✌ ûtó❢ôû✮ ♠ý♣ �õ ý ûôõöõùóûù♠õö ýô ôtõ ✶✆ ÷ùûóôóùø✮ ýøú ôtõ
üù♠÷ýöóûùø ù❢✸✸❛✇óôt◆▼❘ ù❢ óôû õøýøôóù♠õö ✭✆✭✂✄ ✌ýö�ùø ✷✝
ôù ✶✭✮ ýøú ✷✝ ôù ✶✶◆❖✬ óøôõöýüôóùøû óø ✸� ýøú ✸✸❛ ✭❋ó❛û✄ ✠✶✶●
ýøú ✠✶✽❋✂ üþùûõþ♣ öõûõ♠�þõú ôtùûõ öõ÷ùöôõú ❢ùö ✭✄✂✁✲ùþý❞õþùþ
✭✸✄❛✂ ✭✶✶✂✮ û❜❛❛õûôóø❛ ✭✺✍✮✽✍✮✭❙✮✶✝✍✂ öõþýôó❞õ ûôõöõùütõ♠óûôö♣✄
✟tõ ➁✍❡✟➂ ý�ûùþ❜ôõ üùø❢ó❛❜öýôóùø✇ýû õûôý�þóûtõú ôtöù❜❛t ù÷ôó✁
üýþ öùôýôóùø ù❢ ✸✸❛✮ ✱✂❪❉ ☎✆✝✽ ✭ü✄ ✝✄✝✝✷✺✮ ✌❍✌þ✸✂ ✭ü✄❢✄ þóô✄ ✱✂❪❉
☎✷✝✄✭✽✮ ü✄ ✝✄✶✮ ✌❍✌þ✸✂ ✭✏✝✂✄ Pöõ❞óù❜ûþ♣ öõ÷ùöôõú üþõöùúýøõ
úó✟P✠û ❢öù♠ ôtõ ▲ý♠óýüõýõ ÷öùú❜üõ ✲ùþý❞õø♣þ úó÷tùû÷týôõ
✭✸✄✂ ✭✶✏✮ ✶☎✮ ✶✶✂✮ ✇tóüt týû ý úù❜�þõ �ùøú ýô ôtõ ✆✁÷ùûóôóùø✄
✌þõöùúýøõû ✇óôt úõûýô❜öýôóùø ýô ✆ ýöõ û÷öõýú ôtöù❜❛tù❜ô ♠❜þ✁
ôó÷þõ üþýúõû �❜ô ýöõ ♠ùûô üù♠♠ùø óø ◆õ÷õôùóúõýõ ✭❋ó❛✄ ✏✂✮
✇tóüt óøüþ❜úõû ❙☛ ❞✡☛✡✍✟✂✆♠✮ ùøõ ûù❜öüõ ù❢ ý ✲ùþý❞õø♣þ úó÷tùû✁
÷týôõ û♣øôtýûõ✄ ❆ ÷þý❜ûó�þõ ü♣üþóÿýôóùø♠õütýøóû♠ ❢ùö ❆ö✟P✠✷
üýø öõýúóþ♣ �õ ÷öù÷ùûõú ✭❋ó❛✄ ✺❉✂✄ ✌þõöùúýøõû ✇óôt ý úù❜�þõ
�ùøú ýô ôtõ ✏✭✶✽✂ ÷ùûóôóùø ýöõ öýöõ �♣ üù♠÷ýöóûùø✮ �❜ô ôtùûõ
✇óôt ý✏✭✶✽✂✁õ÷ù❤♣♠ùóõô♣♠ý✲õ ❜÷øõýöþ♣ týþ❢ù❢ ôtõ üþõöùúýøõû
öõ÷ùöôõú óø ôtõ ▲ý♠óýüõýõ✮ óøüþ❜úóø❛ ô✇ù✁ôtóöúû ù❢ ôtùûõ
öõ÷ùöôõú ❢öù♠ ôtõ ❆✞❜❛ùóúõýõ üþýúõ ✭❋ó❛✄ ✏✂✄ ❖øõ û❜üt üþõöù✁
úýøõ óû üþõöùúóø ✭✏✶✂✮ ❢öù♠✇tóüt ôtõ üþõöùúýøõ û✲õþõôùø ❛õôû óôû
øý♠õ✄ ◆❡✟✁üþõöùúý✁✏✭✶✽✂✮✶✆❊✁úóõø♣þ úó÷tùû÷týôõ óû ý þù❛óüýþ
�óùû♣øôtõôóü ÷öõü❜öûùö ❢ùö ôtõ ✏✭✶✽✂✁õ÷ù❤♣ üþõöùúýøõû✮ ýû ✇õ
ýöõ øùô ý✇ýöõ ù❢ ýø♣ úó✟P✠û ôtýô úóöõüôþ♣ ÷öùú❜üõ ýø õ÷ù❤óúõ
♠ùóõô♣✄

Pü✟P✠✶ ✇ýû óúõøôó❢óõú ýû ý ✭✶✝✍✂✁þý�úý✁✽✮✶✆✬✁úóõø♣þ úó÷tùû✁
÷týôõ ✭✷✺✂ û♣øôtýûõ✄ ✟tõ ûôö❜üô❜öõ ✇ýû õûôý�þóûtõú �♣ üù♠÷ýö✁
óûùø ù❢ ✶✸✌ ◆▼❘ ù❢ ✷✺❛ ✇óôt ÷öõ❞óù❜ûþ♣ öõ÷ùöôõú û÷õüôöý ✭✆✏✂
✭❋ó❛✄ ✠✶✏✂✄ ✟tõ ✶✝✍ ✭❡✍✎✁✂ ý�ûùþ❜ôõ ûôõöõùütõ♠óûôö♣ ✇ýû õûôý�✁
þóûtõú �♣ ù÷ôóüýþ öùôýôóùø ù❢ ✷✺❛ ✱✂❪❉ ✄☎✏✽ ✭ü✄ ✝✄✝✝✝✽✮ ✌❍✌þ✸✂✮
✭ü✄❢✄ þóô✄ ✱✂❪❉�✁✄✶✶✄✷✽✮ ü✄ ✶✄✶✶✮ ✌❍✌þ✸✂ ✭✏✷✂✄ ✟tõ üù♠�óøýôóùø ù❢
Pü✟P✠✶ ýøú ✠û✠✠✮ �ùôt ✡✍ ☛✡✎✂✟✮ ýøú óø◆☛ ❜❡✍✎☎✄♠✡✄✍✄ õ❤÷öõû✁
ûóùø ÷öùú❜üõú ✭✶✝✍✂✁þý�úý✁✽✮✶✏✁õø✁✶✆✁ùþ ✭✷✄✂ ✭❋ó❛✄ ✺✯✂✄ ✟tõ
ûôö❜üô❜öõ ✇ýû úõôõö♠óøõú �♣ üù♠÷ýöóûùø ù❢ ✶✸✌ ◆▼❘ ✇óôt ý
÷❜�þóûtõú û÷õüôö❜♠ ✭✏✆✂ ✭❋ó❛✄ ✠✶✺●✂✄❲õ üýø ÷öù÷ùûõ ý ÷þý❜ûó✁
�þõ ♠õütýøóû♠ ❢ùö Pü✟P✠✶ ýüôó❞óô♣ ✭❋ó❛✄ ✺❉✂✄ ✟tõ úù❜�þõ �ùøú
�õô✇õõø ÷ùûóôóùøû ✽ ýøú ✭ óû ÷öõûõøô óø ✆✆ úóûôóøüô üù♠÷ù❜øúû
óûùþýôõú ❢öù♠ ôtõ ▲ý♠óýüõýõ ✭❋ó❛✄ ✏✂✄ ▼ùûô ùüü❜ö óø ôtõ ▲ý♠ó✁
ùóúõýõ üþýúõ✮ ✇tóüt óøüþ❜úõû P☛ ✁✄❜�✡✍✮ ôtõ ûù❜öüõ ù❢ Pü✟P✠✶✄
❆�ûùþ❜ôõ ûôõöõùütõ♠óûôöóõû ù❢ ôtõ öõ÷ùöôõú üù♠÷ù❜øúû ýöõ
♠ó❤õú✮ ✇óôt ûù♠õ óø ôtõ øùö♠ýþ üùø❢ó❛❜öýôóùø ✭✏✏✂ ýøú ùôtõöû
óø ôtõ ❡✍✎✞üùø❢ó❛❜öýôóùø ✭✏✺✂✄ ❆û øùö♠ýþ üùø❢ó❛❜öýôóùø ✭✁t♣✁
úöù❤♣ þý�úýøõû ýöõ ýþûù ý�❜øúýøô óø ▲ý♠óùóúõýõ✮ óô óû ÷ùûûó�þõ
ôtýô ôtõ øùö♠ýþ üùø❢ó❛❜öýôóùø ✽✭✭✂ úõûýô❜öýôõú þý�úýøõû ýöóûõ
❢öù♠ úõt♣úöýôýûõ ýüôó❞óôóõû úù✇øûôöõý♠ ù❢ ý P❛PP û♣øôtýûõ
✭▼❞✌P✠✶ ýøú óôû ÷ýöýþù❛û✂✮ ✇tõöõýû ôtùûõ óø ôtõ ❡✍✎✞üùø❢ó❛❜öý✁
ôóùø ýöóûõ ❢öù♠ ÷ýöýþù❛û ù❢ Pü✟P✠✶✄ ❆øùôtõö ÷ùûûó�óþóô♣ óû ôtýô
ûù♠õ ù❢ ôtõ ✽✭✭✂ úõûýô❜öýôõú þý�úýøõû öõ÷ùöôõú ýû tý❞óø❛ øùö✁
♠ýþ ý�ûùþ❜ôõ ûôõöõùütõ♠óûôö♣ ýöõ ýüô❜ýþþ♣ ❡✍✎✁þý�úýøõû ôtýô
✇õöõ ♠óûýûûó❛øõú✮ ýû týû ùüü❜ööõú óø ýô þõýûô ùøõ úùü❜♠õøôõú
üýûõ ✭✏✺✂✄

❈t✛✦✛✫✘✣✦✙�✛✘✙★✜ ★✩ ✫❝✛✗✗ ■ ✤✙❞✁✂✗

✌þýûû ■ úó✟P✠ üýøúóúýôõû ✇õöõ ütýöýüôõöóÿõú �♣ ôöýøûóõøô
õ❤÷öõûûóùø óø◆☛ ❜❡✍✎☎✄♠✡✄✍✄ óø üù♠�óøýôóùø✇óôt ❢ù❜ö üþýûû ■■
õøÿ♣♠õûs ✌❢✟P✠✶✮ ý ✭☎✂✁✌PP ✭✸✶✂ û♣øôtýûõ✮ ✌❢✟P✠✷✮ ý þý�úý✁
✶✆✁õø✁✽✁ùþ úó÷tùû÷týôõ ✭✭☎✂✁✽✁▲PP✂ ✭✶✁✂ û♣øôtýûõ ✭✆✝✂✮▲þ✟P✠✶✮ ý

❋✆✝✞✟✠ ✹☛ ❉✆☞✌✟✆✍✞✌✆✎✏ ✓✔✎✏✝ ☞✠❧✠✕✌✠✑ ▲✓✔✆✓✕✠✓✠ ✕❧✓✑✠☞ ✎♦ ✑✆✌✠✟✒✠✏✠☞♥✆✌t ♣✓✟✆✎✞☞ ☞✌✟✞✕✌✞✟✓❧✒✓✌✌✠✟✏☞☛ ⑥❥❉❭ ❭♥➌➂③❭ ♥①③❭❳ ✘✖✣ ✙✛✘✧✣✤ ✘✧✧✕✖✤✒✩★ ✢✕ ✢✑✣
✙✘✢✢✣✖✩ ✢✑✣✜ ✒✩✓✢✘✛✛ ✘✩✤ ✢✑✣ ✧✛✘✤✣ ✕♦ ✢✑✣ ✓✙✣✧✒✣✓ ✢✑✣✜ ✔✣✖✣ ✧✛✕✩✣✤ ♦✖✕✚✸ ✽ ❳❖❥❩❦ ❥❩♥❭ ✒✩✤✒✧✘✢✣✓ ✢✑✘✢ ✕✩✛✜ ✧✕✚✙✕s✩✤✓ ✔✒✢✑ ✢✑✣ ✥✕✩✤ ✢✜✙✣ ✓✑✕✔✩ ✘✢ ✢✑✘✢ ✙✕✓✒✢✒✕✩
✘✖✣ ✧✕s✩✢✣✤✸ ✽ ❦①❳❑❭❦ ❥❩♥❭ ✒✩✤✒✧✘✢✣✓ ✢✑✘✢ ✘✛✛ ✢✜✙✣✓ ✕♦ ✥✕✩✤✓ ✘✩✤ ✓s✥✓✢✒✢s✣✩✢✓ ✘✖✣ ✧✕s✩✢✣✤ ✘✢ ✢✑✘✢ ✙✕✓✒✢✒✕✩✸ ❇✘✓✣✤ ✕✩ ✤✘✢✘ ♦✖✕✚ ✢✑✣ ✳✾✫ ✬❃✵✸

❋✆✝✞✟✠ ✺☛❆✕✌✆♣✆✌✆✠☞ ✎♦❆✟❞✎✏✝ ✓✏✑ ✎✕❞✎✏✡☛ ❈ ✘✩✤ ⑥✼ ●❪✱✦❙❴✣❅✢✖✘✧✢✣✤ ✒✕✩ ✧✑✖✕✚✘✢✕★✖✘✚✓ ✕♦ ✘✧✢✒✪✒✢✜ ✘✓✓✘✜✓ ♦✕✖ ✽✖❚✫❙❀✂ ❙✓❙❙ ✬❈✵ ✘✩✤ ✫✧❚✫❙❃✂ ❙✓❙❙ ✬⑥✵✼ ❩♥
➅❩❊◗❖ ✔✒✢✑ ✙s✖✒♦✒✣✤ ✙✖✕✢✣✒✩ ♦✣✤ ✔✒✢✑ ●●✫✫ ✘✩✤ ❩♥ ➅❩➅❖ ♦✖✕✚ ◆➁ ②❭♥❊❑①③❩①♥① ✢✖✘✩✓✒✣✩✢✛✜ ✣❅✙✖✣✓✓✒✩★ ✢✑✣ ★✣✩✣ ✧✕✚✥✒✩✘✢✒✕✩✓✸ ❨✼ ✚✘✓✓ ✓✙✣✧✢✖✘ ♦✕✖ ✢✑✣ ✙✖✕✤s✧✢✓ ✕♦
✽✖❚✫❙❀ ✘✩✤ ✫✧❚✫❙❃✼ ✘✩✤ ✢✑✣✒✖ ✧✕✚✥✒✩✘✢✒✕✩✓ ✔✒✢✑ ❙✓❙❙✸ ❸✼ ✙✖✕✙✕✓✣✤ ✚✣✧✑✘✩✒✓✚✓ ♦✕✖ ✽✖❚✫❙❀ ✬②❥❉❭✵ ✘✩✤ ✫✧❚✫❙❃ ✬✈❩♥⑦✵✸
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P❛PP ✭✺✂ û♣øôtýûõ✮ ùö ❩❡✄ ♠✄✆✝ �♠❆◆✷✮ ýø ❡✍✎✁✌PP ✭✶✄✂ û♣ø✁
ôtýûõ ✭✏☎✂ ✭✡õø❇ýø✲❚✁ ýüüõûûóùø ø❜♠�õö ❆❆✺☎✷✏✭✶✂✄ ✠❜�✁
ûôöýôõû ýüüõ÷ôõú �♣ õýüt õøÿ♣♠õ ýøú ôtõ ÷öùú❜üôû ýöõ óøúóüýôõú
óø ❋ó❛û✄ ✷✯ ýøú ☎✮ ýøú ✡✌✁▼✠ ütöù♠ýôù❛öý♠û ù❢ ýþþ üù♠�óøý✁
ôóùøû ôõûôõú üýø �õ ❢ù❜øú ýû ❋ó❛û✄ ✠✆❹✠☎✄

◆♠✟P✠✷ ✇ýû óúõøôó❢óõú ýû ýø ❡✍✎✁✲ý❜öõøõ ✭✶✶✂ û♣øôtýûõ✮ üùø✁
❞õöôóø❛ ❡✍✎✁✌PP óøôù ❡✍✎✁✲ý❜öõøõ ✭óúõøôó❢óõú ❜ûóø❛ P☎✆✝✁✟♠✡✎✂❡��✄
r✄✎❡✍✝õ❤ôöýüô ýû ý ûôýøúýöú ✭✏✶✂✂ �❜ôøùô ûtù✇óø❛ýüôó❞óô♣✇óôt ýø♣
ùôtõö û❜�ûôöýôõ✄ ✟tõ ùøþ♣ ùôtõö õøÿ♣♠õ ôù ûtù✇ ýüôó❞óô♣ ✇óôt ❡✍✎✁
✌PP✇ýû❖♠✟P✠✏✮ ✇tóüt ÷öùú❜üõú ❡✍✎✁♠ýøùùþ ✭✷✁✂✮ ✞❜ûô ýû ✠û✠✠
÷öùú❜üõû ❢öù♠❡✍✎✁✌PP ✭✆✶✂✄

Pý✟P✠✆✮ P❞✟P✠✶✮ ✠ù✟P✠✶✮ ❆ö✟P✠✆✮ ❖♠✟P✠✏✮ ▲þ✟P✠✏✮
❖♠✟P✠✺✮ ýøú ▼û✟P✠✶ üùø❞õöôõú ✭☎✂✁✽✁▲PP ôù ✶✆✍✁✭☎✂✁
♠ýøù♣þ ù❤óúõ ✭✸✂✮ ❞õöó❢óõú �♣ üù♠÷ýöóûùø ✇óôt ôtõ ÷öùú❜üô ù❢
✌❢✟P✠✷ ýøú ✌❢✟P✠✆ ✭✆✝✂✄ ❖♠✟P✠✆ ÷öùú❜üõú ✎✂✄✍✝✁ý�óõøùþ
✭✶✶✂✮ �ùôt ✡✍ ☛✡✎✂✟ ýøú óø ◆☛ ❜❡✍✎☎✄♠✡✄✍✄ ✭❋ó❛û✄ ✠✏❊ ýøú ✠✭❉✂✄
✟tõ ✎✂✄✍✝✁ý�óõøùþ ûôö❜üô❜öõ ✇ýû úõôõö♠óøõú �♣ ◆▼❘ ✭❋ó❛✄
✠✶✝✂✮ ✇óôt ôtõ üùø❢ó❛❜öýôóùø ù❢ ôtõ ✶✷✭✶✆✂ úù❜�þõ �ùøú û❜÷✁
÷ùöôõú �♣ üù♠÷ýöóûùø ù❢ ôtõ ◆❖✬✠❆ û÷õüôö❜♠ ✇óôt ôtýô ù❢
ý üù♠♠õöüóýþ ûôýøúýöú ❢ùö ✁✡✝✁ý�óõøùþ ✭✟ùöùøôù ❘õûõýöüt
✌tõ♠óüýþû✮ ✟ùöùøôù✮ ✌ýøýúý✂✄ ✟tõ ÷öùú❜üô ❢öù♠ ✌❢✟P✠✷ ✇óôt
❖♠✟P✠✆ ûtù✇õú üþõýö◆❖✬ üùööõþýôóùøû �õô✇õõø ÷ùûóôóùøû ✶☎
ýøú ✶✶ ✭❋ó❛✄ ✠✶✝❋✂✮ ✇tõöõýû ôtõ ✁✡✝✁ý�óõøùþ ûôýøúýöú ûtù✇õú
üùööõþýôóùøû �õô✇õõø ✶✏ ýøú ✶✶ ✭❋ó❛✄ ✠✶✭✂✄ ❚✂✄✍✝✁ý�óõøùþ óû ýø

ýþôõöøýôó❞õ ÷öõü❜öûùö ôù ûüþýöõùþ ❢ùö ûõ♠óû♣øôtõûóû ù❢ ý♠�öù❤✁
óúõû✮ ❞ýþ❜ý�þõ ý♠�õö ùúùöýøôû óø ôtõ ❢öý❛öýøüõ óøú❜ûôö♣✄

Pý✟P✠✆✮ P❞✟P✠✶✮ ✠ù✟P✠✶✮ ýøú ❆ö✟P✠✆✮ ▲þ✟P✠✏✮ ýøú
❖♠✟P✠✺ üùø❞õöôõú P❛PP ôù ý üù♠�óøýôóùø ù❢ ✶✮ ✷✮ ýøú ✸✮ ✇óôt
ûù♠õ ❞ýöóýôóùø óø ôtõ öýôóùû �õô✇õõø ôtõ ÷öùú❜üôû✄ ❇õüý❜ûõ
÷õöó❛öóøùþ ✭✺❛✂ û÷ùøôýøõù❜ûþ♣ úõ❛öýúõû óøôù ✶✮ ✷✮ ýøú ✸ ❜øúõö
✡✌ üùøúóôóùøû ✭✶✺✂✮ óô✇ýû úó❢❢óü❜þô ôù úóûôóø❛❜óût✇tõôtõö ôtõûõ
õøÿ♣♠õû tý❞õ þù✇ ýüôó❞óô♣✮ �❜ô û÷õüó❢óü ÷öùú❜üôû✮ ùö ♠ùúõöýôõ
ýüôó❞óô♣ ✇óôt ý ♠ó❤ ù❢ ÷öùú❜üôû✄ ◆õ❞õöôtõþõûû✮ úó❢❢õöõøüõû óø
öõþýôó❞õ ý♠ù❜øôû ù❢ ôtõ ÷öùú❜üôû ù�ûõö❞õú �õô✇õõø ▲þ✟P✠✶
ýþùøõ ýøú óø üù♠�óøýôóùø ✇óôt ôtõûõ üþýûû ■ õøÿ♣♠õû û❜❛❛õûô
ôtýô ôtõ♣ úù tý❞õ ûù♠õ ýüôó❞óô♣ ùø P❛PP✄❖♠✟P✠✏ ÷öùú❜üõú
✶✮ ✷✮ ✸✮ ýøú ✄✄ ▼û✟P✠✶ ÷öùú❜üõú ùøþ♣ ✸✮ ýøú ❖♠✟P✠✆
÷öùú❜üõú ùøþ♣ ✶ ýøú ✷✄ P❛PP ÷öùú❜üôû ✇õöõ õûôý�þóûtõú �♣
üù♠÷ýöóûùø ✇óôt ▼❞✌P✠✶✮ ▼❞✌P✠✶ ✇óôt ▼❞✬▲✠ ✭✶✺✂✮ ýøú
▼❞✌P✠✶ ✇óôt ✠û✠✠ ✭✆✶✂✄

Pý✟P✠✆✮ P❞✟P✠✶✮ ✠ù✟P✠✶✮ ýøú ❆ö✟P✠✆ üùø❞õöôõú ✭☎✂✁✌PP
ôù ♠óþôóöýúóõøõ ✭✸✷✂✮ ûó♠óþýöþ♣ ôù ✌❢✟P✠✆✄ ❖♠✟P✠✏ ÷öùú❜üõú
♠ýøùùþ ✭✸✸✂✮ ýû üù♠÷ýöõú✇óôt ✠û✠✠✄ ▲þ✟P✠✏ ýøú▼û✟P✠✶ ÷öù✁
ú❜üõú ûýøúýöýüù÷ó♠ýöýúóõøõ ✭✷�✂✮ �♣ üù♠÷ýöóûùø✇óôt ý ÷öùú✁
❜üô ❢öù♠ ❊✆r☎✟✂❜✡✄ r❡r�✆✝ ✬÷✟P✠✽ ✭✏✽✂✄ ❖♠✟P✠✺ ÷öùú❜üõú
÷ýþ❜ûôöýúóõøõ ✭✷✶✂✮ �ùôt ✡✍ ☛✡✎✂✟ ýøú óø ◆☛ ❜❡✍✎☎✄♠✡✄✍✄✮ ýû
üù♠÷ýöõú✇óôt ý♠óøùö ÷öùú❜üô ❢öù♠❆❜✡❡✝ ☞✂✄✍❞✡✝ ý�óõôýúóõøõ
û♣øôtýûõ ✭✡õø❇ýø✲❚✁ ýüüõûûóùø ø❜♠�õö ❯✺✝✶☎✽✂ ✭✏✭✂ ✭❋ó❛û✄
✠✆❆ ýøú ✠✭❊✂✄ ❋óøýþþ♣✮ ❖♠✟P✠✆ ÷öùú❜üõú ✎✂✄✍✝✁�ó❢ùö♠õøõ
✭✸✄✂ ✡✍ ☛✡✎✂✟ ýøú óø ◆☛ ❜❡✍✎☎✄♠✡✄✍✄ ✭❋ó❛û✄ ✠✆❆ ýøú ✠✭❈✂✮ ýû
õûôý�þóûtõú �♣ üù♠÷ýöóûùø ù❢ ✶✸✌ ◆▼❘ ✇óôt ôtõ ÷öõ❞óù❜ûþ♣
öõ÷ùöôõú öõ❢õöõøüõ üù♠÷ù❜øú ✭✺✝✂ ✭❋ó❛✄ ✠✶☎●✂✮ ✇óôt ✎✂✄✍✝✁üùø✁
❢ó❛❜öýôóùø ❢❜öôtõö û❜÷÷ùöôõú �♣ üþõýö ◆❖✬ üùööõþýôóùøû
�õô✇õõø üýö�ùø ✶☎ ýøú ✶✶ ýøú ôtõ ý�ûõøüõ ù❢ ◆❖✬ üùööõþýôóùøû
�õô✇õõø ✶✏ ýøú ✶✶ ✭❋ó❛✄ ✠✶☎❋✂✄

❖✂✚✛♠★✦✛✜✛ ✛✫✫❛✚❛❝✛✘✣✗ ✪✛❝❛✗✘✦✛✤✙✣✜✣ ✛✜✤ ★✘t✣✦

✤✙✘✣✦✪✣✜★✙✤✗

✟tõ üþýûû ■ õøÿ♣♠õû ❢öù♠ ✎☛♠✄✌✟✂✄✍✄✮❖♠✟P✠✆✮❖♠✟P✠✏✮
ýøú ❖♠✟P✠✺✮ ýþþ ÷öùú❜üõú úó❢❢õöõøô ÷öùú❜üôû ❢öù♠ ✭☎✂✁✌PP✮
✇tóüt óôûõþ❢ óû ôtõ ÷öùú❜üô ù❢❖♠✟P✠✶✮ ❢öù♠ ôtõ ûý♠õ û÷õüóõû✄
òõû÷óôõ ôtõ ý÷÷ýöõøô öóütøõûû ù❢úóôõö÷õøõ û♣øôtýûõ ýüôó❞óôóõû ù❢
õøÿ♣♠õû ❢öù♠ ✎☛♠✄✌✟✂✄✍✄✮ ✇õ úóú øùô ❢óøú ýø♣ öõ÷ùöôû ù❢
úóôõö÷õøõû ❢öù♠ ôtýô û÷õüóõû õóôtõö óø ù❜ö úýôý�ýûõ ûõýöütõû
✭❋ó❛✄ ✷❈✂ ùö óø ý û❜�ûõ✉❜õøô þóôõöýô❜öõ ûõýöüt✄ ✟ù úõôõö♠óøõ
✇tõôtõö úóôõö÷õøõ û♣øôtýûõû ýöõ ýüôó❞õ óø ✎☛♠✄✌✟✂✄✍✄✮ ✇õ
þùù✲õú ❢ùö ôtõ ÷öùú❜üôû ù❢ ôtõ õøÿ♣♠õ üù♠�óøýôóùøû ✇óôt
õ❤ôöýüôû ❢öù♠ þõý❢✮ ûôõ♠✮ üýþ♣❤✮ üùöùþþý✮ ýøú öùùô✄ ❲õ úõôõüôõú
÷ýþ❜ûôöýúóõøõ ✭✷✶✂✮ ôtõ ÷öùú❜üô ù❢❖♠✟P✠✶ ýøú❖♠✟P✠✺✮ óø ýþþ
ôóûû❜õû õ❤üõ÷ô öùùôû ✭❋ó❛✄ ✶✂✄ ■ø ýúúóôóùø✮ ✇õ úõôõüôõú ô✇ù úóôõö✁
÷õøõ ýþüùtùþû óø ôtõ ûôõ♠✮ þõý❢✮ ýøú üýþ♣❤✄❖øõ úóôõö÷õøõ ýþüùtùþ
✇õ üù❜þú øùô óúõøôó❢♣✮ �❜ô ôtõ ùôtõö ✇ýû ý üþùûõ ♠ýôüt ôù ý
öõ❢õöõøüõ û÷õüôö❜♠ ❢ùö ÷ýþ❜ûôöóøùþ✮ ôtõ ✶✭✁t♣úöù❤♣ úõöó❞ýôó❞õ
ù❢ ÷ýþ❜ûôöýúóõøõ✄

❉✄✒☎✓✒✒✄✆✝

✞✙✥✣✦✗✙✩✙✫✛✘✙★✜ ★✩ ✤✙✘✣✦✪✣✜✣ ✗✧✜✘t✛✗✣✗ ✙✜ ✘t✣ ▲✛✚✙✛✫✣✛✣

ò❜õ ôù ýø óøüöõýûõ óø öõûùþ❜ôóùø ýô ôtõ ôý❤ùøù♠óü þõ❞õþ ýøú
üùøûóûôõøô üþ❜ûôõöóø❛ ù❢ õøÿ♣♠õû ✇óôt óúõøôóüýþ ùö öõþýôõú ❢❜øü✁
ôóùø✮ ✇õ ÷öù÷ùûõ ý tóõöýöütóüýþ ûütõ♠õ ❢ùö üþýûûó❢♣óø❛ ✟P✠
❛õøõû óø ôtõ ▲ý♠óýüõýõ ❢öù♠ ôtõ ✟P✠✁õ ýøú ✟P✠✁ü û❜�❢ý♠óþóõû✄
✟P✠✁ü ❛õøõû ✭üþýûû ■■ úó✟P✠û✂ ❢öù♠ ôtõ ▲ý♠óýüõýõ ❢ýþþ �öùýúþ♣

❋✆✝✞✟✠ ✻☛❆✕✌✆♣✆✌✆✠☞ ✎♦ ✏✠♥ ✕❧✓☞☞ ✌✑✆❞✎✏☞☛ ❋❩❥❥❭❦⑤❩♥ ②❥❉❭ ②❖✔❭❳ ✒✩✤✒✧✘✢✣✔✑✒✧✑
✣✩❡✜✚✣✓ ✘✖✣ ✧✘✙✘✥✛✣ ✕♦ ✣✘✧✑ ✧✕✩✪✣✖✓✒✕✩✸ ✽ ✤✒✘★✖✘✚ ✒✩✧✛s✤✒✩★ ✩✣✔ ✧✛✘✓✓ →→
✣✩❡✜✚✣✓ ✒✓ ✘✪✘✒✛✘✥✛✣ ✘✓ ❋✒★✸ ❙❀✸
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óøôù ô✇ù üþýúõû ✭❋ó❛✄ ✷❆ ýøú ❋ó❛✄ ✠✷✝✂✮ ✇tóüt ✇õ tý❞õ üýþþõú ü✄✶
ýøú ü✄✷✮ ❢❜öôtõö úó❞óúõú óøôù ôtöõõ ýøú ô✇ù û❜�üþýúõû✮ öõû÷õü✁
ôó❞õþ♣✄ ✟tõ ütýöýüôõöóÿõú ❛õøõû ❢öù♠ ü✄✶✄✶ ýöõ ýþþ ❡✍✎✞✌PP ✭✶✄✂
û♣øôtýûõû✮ ÷öõû❜♠ý�þ♣ óø❞ùþ❞õú óø ❛ó��õöõþþóø �óùû♣øôtõûóû✄ ✟tõ
ôý❤ùøù♠óü ùö❛ýøóÿýôóùø ý♠ùø❛ ü✄✶✄✶ ûõ✉❜õøüõû üþùûõþ♣ öõûõ♠✁
�þõû ôtõ üùøûõøû❜û ÷t♣þù❛õø♣ ❛õøõöýôõú ❢öù♠ ✺✷✝ ❛õøõû ❢öù♠
õýüt û÷õüóõû ✭✷✶✂✮ ✇tóüt✮ ôù❛õôtõö✇óôt ôtõ ûtùöô �öýøüt þõø❛ôtû
üù♠÷ýöõú✇óôt ùôtõö✟P✠✁ü üþýúõû✮ û❜❛❛õûôû ôtýô úó✟P✠û óø ü✄✶✄✶
ýöõ tó❛tþ♣ üùøûõö❞õú ýøú õ❞ùþ❞õ ûþù✇þ♣✄ ❆þþ ôtöõõ ù❢ ôtõ ÷öõ❞ó✁
ù❜ûþ♣ öõ÷ùöôõú õøÿ♣♠õû ýøú ✶✏ ù❢ ✶✶ øõ✇ üýøúóúýôõû ❢öù♠ ü✄✶✄✶
üùøôýóøõú ý üùøûõö❞õú tóûôóúóøõ✮ ✇tóüt týû �õõø ó♠÷þóüýôõú óø
▼❛�✂✁♠õúóýôõú óøtó�óôóùø ù❢ ✟P✠✁ü õøÿ♣♠õû óø❞ùþ❞õú óø ÷öó✁
♠ýö♣♠õôý�ùþóû♠✭❋ó❛✄ ✠✷✶✂ ✭✺✶✂✄ ✟tõ üùøûõö❞õútóûôóúóøõ óû ýþûù
÷öõûõøô óø ♠ùûô õøÿ♣♠õû óø ü✄✶✄✷ ýøú ✶✄✆✮ óøüþ❜úóø❛ Pü✟P✠✶✮
ýøú ôtõ ✲ùþý❞õø♣þ úó÷tùû÷týôõ û♣øôtýûõû ❢öù♠ ❙☛ ❞✡☛✡✍✟✂✆♠
ýøú ❱☛ ✄☞✍✆✝✞✁✄✝✎✆✝✮ úõ♠ùøûôöýôóø❛ ôtýô óô üýø ýþûù �õ ÷öõûõøô
óø õøÿ♣♠õû ù❢ û÷õüóýþóÿõú ♠õôý�ùþóû♠ ✭❋ó❛✄ ✠✷✶✂✄

✟tõ öõ♠ýóøóø❛ ✟P✠✁ü üþýúõû üùøôýóø ❛õøõû óø❞ùþ❞õú óø
û÷õüóýþóÿõú ♠õôý�ùþóû♠✄ ✟tõ ùøþ♣ ütýöýüôõöóÿõú ❛õøõ ❢öù♠
üþýúõ ü✄✶✄✷ óû Pü✟P✠✶✮ ✇tóüt ♠ý✲õû ýø ❡✍✎✞þý�úý✁✽✮✶✆✬✁úóõø♣þ
úó÷tùû÷týôõ ÷öùú❜üô ✭✷✺✂✄ ✬øÿ♣♠õû ❢öù♠ üþýúõ ü✄✶✄✆ üýôýþ♣ÿõ
ôtõ ❢ùö♠ýôóùø ù❢ ý ❞ýöóõô♣ ù❢ ÷öùú❜üôû✮ óøüþ❜úóø❛ ❡✍✎✞✌PP ✭✺✷✂✮
❡✍✎✁✽✁▲PP ✭�✂ ✭✶✶✂✮ ✲ùþý❞õø♣þ✁PP ✭✸✄✂✮ ýøú ✍❡✟✁üþõöùúý✁
✏✭✶✽✂✮✶✆❊✁úóõø♣þ úó÷tùû÷týôõ ✭✸✸✂✄ ✸✄ ýøú ✸✸ ýöõ ôtõ ùøþ♣
÷öùú❜üôû ✇óôtù❜ô ôtõ þý�úýøõ ✭✠✲✏✂ û✲õþõôùø ÷öùú❜üõú �♣
▲ý♠óýüõýõ üþýûû ■■ úó✟P✠û✄ ✌ù♠÷ù❜øúû ý÷÷ýöõøôþ♣ úõöó❞õú
❢öù♠ ✸✄ ýöõ ✇óúõû÷öõýú ý♠ùø❛ ▲ý♠óýüõýõ ✭❋ó❛✄ ✏✂✮ ûù óô óû
ôõ♠÷ôóø❛ ôù t♣÷ùôtõûóÿõ ôtýô ôtõ ÷öù❛õøóôùö ù❢ ü✄✶✄✆ ✇ýû ý
✲ùþý❞õø♣þ✁PP û♣øôtýûõ ÷öõûõøô óø ýø õýöþ♣ üù♠♠ùø ýøüõûôùö✄ ❆
tóûôóúóøõ öõûóú❜õ ÷öõ❞óù❜ûþ♣ óúõøôó❢óõú ýû ó♠÷ùöôýøô ❢ùö üùùöúó✁
øýôóùø ù❢ ✇ýôõö óø ôtõ ýüôó❞õ ûóôõ ù❢ ❡✍✎✁✌PP û♣øôtýûõû ✭✺✆✂✮ �❜ô
♠❜ôýôõú ôù ýø ýöù♠ýôóü ý♠óøù ýüóú óø üþõöùúõø♣þ úó÷tùû÷týôõ
û♣øôtýûõû ✭✶✶✮ ✺✏✮ ✺✺✂✮ ✇ýû ❢ù❜øú ýû ý tóûôóúóøõ óø ýþþ ü✄✶✄✶
õøÿ♣♠õû �❜ô ýû ÷tõø♣þýþýøóøõ óø ❆ö✟P✠✷ ýøú Pü✟P✠✶ ✭❋ó❛✄
✠✷✶✂✄ ■ø ❡✍✎✁✌PP û♣øôtýûõû✮ ôtõ✇ýôõö ýüôû ýû ý �ýûõ ôù ý�ûôöýüô ý
÷öùôùø ❢öù♠ ✌✁✶✶✮ þõýúóø❛ ôù ôtõ ❢ùö♠ýôóùø ù❢ ý úù❜�þõ �ùøú
�õô✇õõø ✌✁✽ ýøú ✌✁✶✶✄ ✟tõ ÷öù÷ùûõú♠õütýøóû♠û ❢ùö❆ö✟P✠✷
ýøú Pü✟P✠✶ ✭❋ó❛✄ ✺✂ öõ✉❜óöõ ÷öùôùø ý�ûôöýüôóùø ýô ôtõ ✌✁✶✽ ýøú

✌✁✭ ÷ùûóôóùøû✮ öõû÷õüôó❞õþ♣✮ ýøú ýöõ üùøûóûôõøô ✇óôt úóûö❜÷ôóùø
ù❢ ôtõ üùùöúóøýôóùø ù❢ ✇ýôõö øõýö ✌✁✶✶ �♣ ♠❜ôýôóùø ù❢ ôtõ tóû✁
ôóúóøõ óøôù ýø ýöù♠ýôóü ý♠óøù ýüóú✄

✟tõ þý�úýøõ üù♠÷ù❜øúû ÷öùú❜üõú �♣ õøÿ♣♠õû óø ü✄✶ ýöõ ýþþ
óø ôtõ ❡✍✎✁üùø❢ó❛❜öýôóùø✄ ❖ø ôtõ ùôtõö týøú✮ ✇óôt ô✇ù õ❤üõ÷✁
ôóùøû✮ ôtõ ✲øù✇ø õøÿ♣♠õû ❢öù♠ üþýúõ ü✄✷ ýþþ♠ý✲õ ÷öùú❜üôû✇óôt
ôtõ þý�úýøõ û✲õþõôùø óø ôtõ øùö♠ýþ üùø❢ó❛❜öýôóùø✮ û❜❛❛õûôóø❛
ôtýô ôtõ ❢ù❜øúõö ù❢ ôtýô üþýúõ ♠ý♣ tý❞õ �õõø ý øùö♠ýþ üùø❢ó❛✁
❜öýôóùø þý�úýúóõøõ úó÷tùû÷týôõ û♣øôtýûõ✄ ✟tõ õ❤üõ÷ôóùøû ýöõ
❱ýü✟P✠✆ ✭✶✏✂✮ ôtõ ùøþ♣ ütýöýüôõöóÿõú ♠õ♠�õö ù❢ ü✄✷✄✶✮ ✇tóüt
÷öùú❜üõû ✝✆✍✁✌PP ✭✶✸✂✮ ýøú ôtõ ü❜öóù❜û üýûõ ù❢ ✠ú✌P✠✶ ✭✶✶✂✮
✇tóüt ÷öùú❜üõû ❡✍✎✞✌PP✄ ✌ùøûóûôõøô ✇óôt öõüõøô öõû❜þôû öõ✁
❛ýöúóø❛ ûôõöõùüùøôöùþ óø ▲ý♠óýüõýõ ✟P✠✁ü õøÿ♣♠õû ✭✺☎✂✮ ♠ùûô
ù❢ ôtõ õøÿ♣♠õû óø ü✄✷ ❢õýô❜öõ ýöù♠ýôóü ý♠óøù ýüóúû ýøú tóûôó✁
úóøõ ✭❋ó❛✄ ✠✷✶✂✮ óø ÷þýüõ ù❢ ôtõ üùøûõö❞õú tóûôóúóøõ ýøú ýö❛óøóøõ✮
öõû÷õüôó❞õþ♣✮ ù❢ ü✄✶✄✶✄

❆♠ùø❛ ✟P✠✁õ ✭üþýûû ■✂ ❛õøõû✮ ýþþ �❜ô ùøõ ù❢ ôtõ ütýöýüôõöóÿõú
õøÿ♣♠õû ❢öù♠ õ✄✶ ýöõ ❡✍✎✞✲ý❜öõøõ ✭✶✶✂ û♣øôtýûõû✮ ÷öõû❜♠ý�þ♣
óø❞ùþ❞õú óø ❛ó��õöõþþóø �óùû♣øôtõûóû✄ ❆û ✇óôt ôtõ ü✄✶✄✶ üþýúõ✮ õ✄✶
öõ❢þõüôû ôtõ ôý❤ùøù♠óü úóûôöó�❜ôóùø ý♠ùø❛ ôtõ û÷õüóõû✄ ◆ùôý�þõ
óø õ✄✶ ýöõ ■ö■✠▲✏ ✭✺✶✂✮ ✇tóüt óû ýø ❡✍✎✁ýôóûõöõøõ û♣øôtýûõ✮ ýøú
✠♠■✠▲✷ ✭✶✶✂✮ ✇tóüt✮ óø ýúúóôóùø ôù ❡✍✎✁✲ý❜öõøõ û♣øôtýûõ ýüôó❞✁
óô♣✮ üýø üùø❞õöô ❡✍✎✁✽✁▲PP � óøôù ❡✍✎✁✶✆✁õ÷ó✁♠ýøù♣þ ù❤óúõ ✭✄✂✄
■ø öõüõøô ✇ùö✲ ✭✏✽✮ ✺✽✂✮ ❡✍✎✁✲ý❜öõøõ û♣øôtýûõû ❢öù♠ ý �öùýú
öýø❛õ ù❢ û÷õüóõû✇õöõ ❢ù❜øú ôù tý❞õ ôtõ ý�óþóô♣ ôù üùø❞õöô � ôù ✄✮
ûù óô óû þó✲õþ♣ ôtýô ôtóû óû ý ❛õøõöýþ ütýöýüôõöóûôóü ù❢ ýþþ õøÿ♣♠õû óø
ôtõ õ✄✶ ❛öù❜÷✄ ✌ùøûõö❞õú þõ❜üóøõ ýøú óûùþõ❜üóøõ öõûóú❜õû ÷öõ❞ó✁
ù❜ûþ♣ ó♠÷þóüýôõú óø ❡✍✎✁✲ý❜öõøõ û♣øôtýûõ ýüôó❞óôóõû ✭✺✭✮ ☎✝✂ ✇õöõ
❢ù❜øú óø ýþþ �❜ô ôtöõõ ù❢ ôtõ øõ✇ üýøúóúýôõ ûõ✉❜õøüõû ❢öù♠ õ✄✶
✭❋ó❛✄ ✠✷✷✂✄

▼ùûô ù❢ ôtõ û÷õüóýþóÿõú üþýûû ■ úó✟P✠û óø ôtõ ▲ý♠óýüõýõ ❢ýþþ
óøôù üþýúõ õ✄✷✄ ✬øÿ♣♠õû óø õ✄✷ tý❞õ þùûô ôtõ ✄ úù♠ýóø✮ ÷öõûõøô óø
♠ýø♣ úó✟P✠û ýøú þùüýôõú ùø ôtõ ù÷÷ùûóôõ õøú ù❢ ôtõ ÷õ÷ôóúõ
❢öù♠ ôtõ üþýûû ■ ýüôó❞õ ûóôõ ✭✺✶✮ ☎✶✂✄ ✌týöýüôõöóûôóü ù❢ õøÿ♣♠õû óø
õ✄✷ óû ôtõóö ý�óþóô♣ ôù ýüô ùø ♠❜þôó÷þõ û❜�ûôöýôõû✄ ✟tõ õ❤ôöõ♠õ
õ❤ý♠÷þõ óû ✠û✠✠ ✭✶✽✂✮ ✇tóüt ûù ❢ýö týû �õõø ý�þõ ôù üýôýþ♣ÿõ ôtõ
úõ÷tùû÷tùö♣þýôóùø ýøú ♠óøùö öõýööýø❛õ♠õøô ù❢ ýþþ üþýûû ■■
õøÿ♣♠õ ÷öùú❜üôû ôtýô óôtýû �õõø ôõûôõú✇óôt ✭✆✶✮ ✏✽✂✄ ✟tõ öýø❛õ
ù❢ û❜�ûôöýôõû ýüüõ÷ôõú �♣ ùôtõö õøÿ♣♠õû óø ôtóû ❛öù❜÷ týû øùô
�õõø ôõûôõú û♣ûôõ♠ýôóüýþþ♣✮ �❜ô ý♠ùø❛ ôtõ õ✄✷ õøÿ♣♠õû ütýöýü✁
ôõöóÿõú óø ôtóû ûô❜ú♣✮ ùøþ♣ ùøõ ✭❖♠✟P✠✏✂ ýüüõ÷ôõú ❡✍✎✁✌PP✮
ýøú ýþþ ýüüõ÷ôõú ✭☎✂✁✌PP ✭✸✶✂✮ ✭☎✂✁✽✁▲PP ✭✶✁✂✮ ýøú P❛PP ✭✺✂✄
✟tõöõ óû ❛öõýô úó❞õöûóô♣ ý♠ùø❛ ôtõ ÷öùú❜üôû ù❢ õ✄✷ õøÿ♣♠õû✮
✇óôt ù❞õö ✷✝ úóûôóøüô üù♠÷ù❜øúû öõ÷öõûõøôõú✄ ▼ùûô ù❢ ôtõ
õøÿ♣♠õû óø õ✄✷ üùø❞õöô ✭☎✂✁✌PP ôù ♠óþôóöýúóõøõ ✭✸✷✂ ýøú ✭☎✂✁
✽✁▲PP ôù ✶✆✍✁✭☎✂✁♠ýøù♣þ ù❤óúõ ✭✸✂✮ ✇óôt ùôtõö ýüôó❞óôóõû ýöóû✁
óø❛ û÷ùöýúóüýþþ♣ ýüöùûû ôtõ üþýúõ✄ ❇ùôt ütýöýüôõöóÿõú õøÿ♣♠õû
óø ôtõ ◆õ÷õôùóúõýõ✁û÷õüó❢óü õ✄✷✄✷ tý❞õ ❜ø❜û❜ýþ ýüôó❞óôóõû✮
■ö■✠▲☎ üùø❞õöôû ✭☎✂✁✌PP ôù óûù÷ó♠ýöý✁✶✮✶✺✁úóõøõ ✭✷✸✂ ✭✺✶✂✮
ýøú❖♠✟P✠✺ üùø❞õöôû ✭☎✂✁✌PP ôù ÷ýþ❜ûôöýúóõøõ ✭✷✶✂✄ ▼ùûô ù❢
ôtõ õøÿ♣♠õû óø õ✄✷ ❢ýþþ óøôù ôtõ õ✄✷✄✶ üþýúõ✮ ✇tóüt ýþûù ýüüù❜øôû
❢ùö♠ùûô ù❢ ôtõ ✲øù✇ø ÷öùú❜üôû✄✬øÿ♣♠õû ôtýô✇õ ütýöýüôõöóÿõú
❢öù♠ õ✄✷✄✶ þõøô û❜÷÷ùöô ôù õ♠õö❛óø❛ ❢❜øüôóùøýþþ♣ üùøûóûôõøô
û❜�üþýúõû✄❖♠✟P✠✏ ýüôó❞óô♣✮ ❢ùö ôtöõõ ù❢ ❢ù❜ö û❜�ûôöýôõû ôõûôõú✮
♠ó♠óüû ôtýô ù❢ óôû øõýöõûô tù♠ùþù❛ ✭✠û✠✠✂✮ øùôý�þ♣ ýüüõ÷ôóø❛
❡✍✎✁✌PP ýû ý û❜�ûôöýôõ ôù ÷öùú❜üõ ❡✍✎✁♠ýøùùþ ✭✷✁✂✄ ▲þ✟P✠✏
þó✲õ✇óûõ týû ýüôó❞óôóõû ♠ùûô ûó♠óþýö ôù óôû üþùûõûô tù♠ùþù❛✮
▼❞✬▲✠ ✭✶✺✂✮ üùø❞õöôóø❛ P❛PP óøôù ✭✮✶✆✭❙✂✁õ÷ù❤♣✁þý�ú✁✶✏✁õøõ

❋✆✝✞✟✠ ✼☛❉✠✌✠✕✌✆✎✏✎♦ ✑✆✌✠✟✒✠✏✎✆✑☞ ✆✏❖� ♠✑✁☎✆✑✝✑ ✌✆☞☞✞✠☞☛❈✼●❪✱✦❙ ✢✕✢✘✛
✒✕✩ ✧✑✖✕✚✘✢✕★✖✘✚✓ ✕♦ ✣❅✢✖✘✧✢ ♦✖✕✚ ◆➁ ②❭♥❊❑①③❩①♥① ✣❅✙✖✣✓✓✒✩★✞✚❚✫❙❃ ✘✩✤
✞✚❚✫❙❵✼ ✧✕✚✙✘✖✣✤ ✔✒✢✑ ✣❅✢✖✘✧✢✓ ♦✖✕✚ ✪✘✖✒✕s✓ ✢✒✓✓s✣✓ ✕♦ ✟➁ ③①➐❖◗①♥①✸ ⑥✼ ✢✑✣
✚✘✓✓ ✓✙✣✧✢✖s✚✕♦✙✣✘✗ ❇✼ ♦✖✕✚✟➁ ③①➐❖◗①♥① ✛✣✘♦✸ ❨✼ ✢✑✣✚✘✓✓ ✓✙✣✧✢✖s✚✕♦✙✣✘✗
❪ ♦✖✕✚ ✟➁ ③①➐❖◗①♥① ✛✣✘♦ ✧✕✚✙✘✖✣✤ ✔✒✢✑ ✖✣♦✣✖✣✩✧✣ ✓✙✣✧✢✖s✚ ♦✕✖ ✙✘✛s✓✢✖✒✩✕✛
♦✖✕✚ ✢✑✣ ✾→❙❚❃❂ ✛✒✥✖✘✖✜✸
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✭✷✂ ✇óôt ❛öõýôõö û÷õüó❢óüóô♣ ôtýø ùôtõö õøÿ♣♠õû ôõûôõú✮ ýþôtù❜❛t
ôtõ ÷öùú❜üôû ❢öù♠ ✭☎✂✁✌PP ýöõ úó❢❢õöõøô✄ ❋öù♠ ôtõ öõ♠ýóøóø❛
üþýúõ✮ õ✄✷✄✆✮ ôtõ ôtöõõ ütýöýüôõöóÿõú õøÿ♣♠õû ýþþ üù♠õ ❢öù♠
◆õ÷õôùóúõýõ ýøú üùø❞õöô ✭☎✂✁✌PP óøôù úó❢❢õöõøô ÷öùú❜üôûs
■ö■✠▲✆ ÷öùú❜üõû ♠óþôóöýúóõøõ ✭✺✶✂✮ ■ö✟P✠✷ ÷öùú❜üõû øõÿ❜✲ùþ
✭✸✁✂ ✭☎✷✂✮ ýøú ▼û✟P✠✶ ÷öùú❜üõû ûýøúýöýüù÷ó♠ýöýúóõøõ ✭✷�✂✄
❆û øùôõú õýöþóõö ✭☎✆✂✮ ôtõ ✲øù✇ø ýüôó❞óô♣✁úõôõö♠óøóø❛ öõûóú❜õû
ýöõ ýþ♠ùûô üù♠÷þõôõþ♣ öõ÷þýüõú óø õ✄✷ üù♠÷ýöõú ✇óôt õ✄✶✄
✠❜÷õö❢óüóýþþ♣✮ ôtõöõ ûõõ♠û ôù �õ ý üùööõþýôóùø �õô✇õõø úó❢❢õö✁
õøüõû óø ôtóû öõ❛óùø ýøú úó❢❢õöõøüõû óø ÷öùú❜üô û÷õüó❢óüóô♣
ý♠ùø❛ õ✄✷ õøÿ♣♠õû ✭❋ó❛✄ ✠✷✷✂✮ �❜ô úõôýóþõú ♠❜ôýôóùøýþ ûô❜úóõû
✇óþþ �õ øõõúõú ôù ýûûõûû ôtõ ó♠÷ùöôýøüõ ù❢ óøúó❞óú❜ýþ öõûóú❜õ
û✇óôütõû✄

✟tõ õ❤óûôõøüõ ù❢ ô✇ù ûôöùø❛þ♣ û❜÷÷ùöôõú û❜�üþýúõû ù❢ û÷õüóýþ✁
óÿõú úó✟P✠û ✇óôtóø ü✄✶✮ ôù❛õôtõö ✇óôt ôtõ ÷öõûõøüõ ù❢ ýø ❡✍✎✁
ýôóûõöõøõ û♣øôtýûõ óø õ✄✶✮ û❜❛❛õûô ôtýô ôtõ õ♠õö❛õøüõ ù❢ û÷õüóýþ✁
óÿõú úó✟P✠û ❢öù♠ ôtõ ❡✍✎✁✌PP ýøú ❡✍✎✁✲ý❜öõøõ û♣øôtýûõû ù❢
❛ó��õöõþþóø �óùû♣øôtõûóû óû ýø ùø❛ùóø❛ ÷öùüõûû ôtýôtýû ùüü❜ööõú
♠❜þôó÷þõ ôó♠õû óø ôtõ ▲ý♠óýüõýõ þóøõý❛õ✄ ❲tõöõýû óô óû õ❞óúõøô
ôtýô üýøúóúýôõû ûõþõüôõú ❢öù♠ ýø♣✇tõöõ óø ôtõ ÷t♣þù❛õøõôóü
ôöõõ ♠ý♣ tý❞õ øù❞õþ ýüôó❞óôóõû✮ üþýúõû ôtýô ûõõ♠ ÷ýöôóü❜þýöþ♣
÷öù♠óûóø❛ ýøú ❜øúõöõ❤÷þùöõú ýöõ ü✄✷✄✶✮ ü✄✶✄✷✮ ýøú õ✄✷✄✆✄ ✠ù ❢ýö✮
óøüþ❜úóø❛ ôtóû✇ùö✲ ýøú ÷öõ❞óù❜û✇ùö✲✮ úó✟P✠û tý❞õ �õõø ütýö✁
ýüôõöóÿõú ❢öù♠ ùøþ♣ ❢ù❜ö ù❢ ôtõ ✶✷ ♠ý✞ùö ▲ý♠óýüõýõ üþýúõûs
❆✞❜❛ùóúõýõ✮ ▲ý♠óùóúõýõ✮ ◆õ÷õôùóúõýõ✮ ýøú ❱óôóüùóúõýõ✄ ❋❜ö✁
ôtõö õ❤÷ýøúóø❛ ôù ôtõ öõ♠ýóøóø❛ õó❛tô ▲ý♠óýüõýõ üþýúõû ♠ý♣
ýþûù �õ ý ÷öù♠óûóø❛ ûôöýôõ❛♣ ❢ùö ❢óøúóø❛ øõ✇ õøÿ♣♠õ ýüôó❞óôóõû✄

❞t✣ ✤✙✘✣✦✪✣✜✣ ✗s✣❝✣✘★✜✗ ★✩ ▲✛✚✙✛✫✣✛✣ ✛✜✤ t★❤ ✘★✚✛s✣ ✘t✣✚

❇♣ üùøûóúõöóø❛ ù❜ö øõ✇þ♣ ütýöýüôõöóÿõú õøÿ♣♠õ ýüôó❞óôóõû
óø ôtõ üùøôõ❤ô ù❢ ütõ♠ùôý❤ùøù♠óü úýôý ýøú ÷öõ❞óù❜ûþ♣
úõûüöó�õú õøÿ♣♠õû✮ ✇õ üýø ♠ý✲õ ûù♠õ óø❢ùö♠õú û÷õü❜þý✁
ôóùøû ý�ù❜ô tù✇ úó❞õöûõ û✲õþõôùøû ýöóûõ ýøú ✇týô ûôöýôõ❛óõû
♠ý♣ �õ ❜ûõú ❢ùö ❢óøúóø❛ ♠ùöõ ù❢ ôtõ õøÿ♣♠õû öõû÷ùøûó�þõ✄ ❆þþ
ù❢ ôtõ ûó❤ úóôõö÷õøõ û✲õþõôùøû ✇óôt ý ✲øù✇ø �óùû♣øôtõôóü
öù❜ôõ óø ôtõ ▲ý♠óýüõýõ üùøôýóø ý úõüýþóø üùöõ✮ ✠✲✷✮ ýøú ✠✲✏
✭❋ó❛✄ ✶✮❈ ýøú ❉✂ ýöõ û✲õþõôùøû ù❢ ôtõ úóöõüô ÷öùú❜üôû ù❢ ✟P✠✁ü
õøÿ♣♠õû✮ ✇tõöõýû ✠✲✶✮ ✠✲✆✮ ✠✲☎✮ ýøú ✠✲✶✏ ýöõ û✲õþõôùøû ù❢
ôtõ ÷öùú❜üôû ù❢ ý ✟P✠✁õ õøÿ♣♠õ ýüôóø❛ ùø ý þý�úýúóõøõ
úó÷tùû÷týôõ ✭✠✲✏✂ ÷öõü❜öûùö✄

▼ýø♣ úóôõö÷õøõ û✲õþõôùøû ✇óôt ýø óøôýüô úõüýþóø üùöõ üýø �õ
÷þý❜ûó�þ♣ õ❤÷þýóøõú �♣ ýû✁♣õô✁❜øúóûüù❞õöõú úó✟P✠û ❢öù♠ ôtõ
✟P✠✁ü ýøú ✟P✠✁õ û❜�❢ý♠óþóõû ✭❡☛☞☛ ôtöù❜❛t ♠õôt♣þ ûtó❢ôû ú❜öóø❛
ü♣üþóÿýôóùø✂✄ ✬❤ý♠÷þõû ù❢ úó✟P✠û ôtýô üýôýþ♣ÿõ♠õôt♣þ ûtó❢ôû ýöõ
ôtõ✟P✠✁ü õøÿ♣♠õû ✠ú■P✠ ✭✶☎✮ ✶✶✂ ýøú❆ö✟P✠✷✮ ✇tóüt ÷öùú❜üõ
ôtõ üþõöùúýøõ û✲õþõôùø ✭✠✲✷✂✮ ýøú ôtõ ✟P✠✁õ õøÿ♣♠õ❖♠✟P✠✺✮
✇tóüt týû ý ÷öùú❜üô✇óôt ôtõ ý�óõôýøõ û✲õþõôùø ✭✠✲✆✂✄ ✟tõ ûý♠õ
♠õütýøóû♠û ♠ý♣ ❢ùö♠ û✲õþõôùøû û❜üt ýû ✠✲✽ ýøú ✠✲✶✷✄ ❖ôtõö
úõüýþóø✁üùøôýóøóø❛ û✲õþõôùøû✮ ❢ùö õ❤ý♠÷þõ ôtõ øùöúóôõö÷õøõû
✭♠óûûóø❛ ùøõ ùö ♠ùöõ ♠õôt♣þ ûóúõ ütýóøû ✭❡☛☞☛ ✠✲✶✂✂✮ ýöõ öõýúóþ♣
õ❤÷þýóøý�þõ �♣ ù❤óúýôó❞õ úõüýö�ù❤♣þýôóùø ùüü❜ööóø❛ ý❢ôõö ôtõ
✟P✠ ûôõ÷û✄ ❘óø❛ öõýööýø❛õ♠õøôû üýôýþ♣ÿõú �♣ ✟P✠✁õ õøÿ♣♠õû
ýþûù tý❞õ ÷öõüõúõøô✮ ❢ùö õ❤ý♠÷þõ ôtõ ❛õøõöýôóùø ù❢ ❡✍✎✁✲ý❜öõøõ
✭✇óôt û✲õþõôùø ✠✲✶✂ ùö ❡✍✎✁ýôóûõöõøõ ✭✇óôt û✲õþõôùø ✠✲✶✏✂ ❢öù♠
❡✍✎✁✌PP ✭✇óôt û✲õþõôùø ✠✲✏✂ ✭✷✮ ✺✶✂✮ �❜ô ýþ✇ý♣û ÷öõûõö❞õ ôtõ
úõüýþóø üùöõ ûôö❜üô❜öõ✄

òóôõö÷õøùóúû þýü✲óø❛ ý úõüýþóø üùöõ ýöõ ôý❤ùøù♠óüýþþ♣
öõûôöóüôõú ✇óôtóø ôtõ ▲ý♠óýüõýõ✮ ✇óôt øù ûóø❛þõ û✲õþõôùø �õóø❛

öõ÷ùöôõú óø ♠ùöõ ôtýø ô✇ù üþýúõû ✭❋ó❛✄ ✶❈✂✄ ▼ýø♣ üýø �õ
õ❤÷þýóøõú ýû♠ùúó❢óüýôóùøû ùüü❜ööóø❛ ý❢ôõö ôtõ✟P✠ ûôõ÷û ôù úõü✁
ýþóø✁üùøôýóøóø❛ û✲õþõôùøû✄ ✌♣ôùütöù♠õ P✏✺✝❹úöó❞õø öóø❛ üùø✁
ôöýüôóùø✮ ý✲óø ôù ôtýô óø ôtõ ❛ó��õöõþþóø ÷ýôt✇ý♣ ✭☎✏✂✮ ♠ý♣ ÷þý♣ ý
öùþõ óø ôtõ ❢ùö♠ýôóùø ù❢ û✲õþõôùøû û❜üt ýû ✠✲✶✆ ✭☎✺✂✄❘óø❛ ù÷õø✁
óø❛ ýøú öóø❛ õ❤÷ýøûóùø♠ý♣ ýþûù ùüü❜ö✮ ❢ùö õ❤ý♠÷þõ óø ÷öù÷ùûõú
÷ýôt✇ý♣û ôù üù♠÷ù❜øúû ✇óôt ôtõ ☎✮✶✁✝❡✁✟✞✲ý❜öýøõ ✭✠✲✺✂ ✭☎☎✂
ýøú óüõôý❤ýøõ ✭✠✲✭✂ ✭☎✶✂ û✲õþõôùøû✮ öõû÷õüôó❞õþ♣✄ ✠✲õþõôùøû
û❜üt ýû üõ♠�öýøõ ✭✠✲✶✶✂ ✭☎✽✮ ☎✭✂✮ þýü✲óø❛ ýø♣ ý÷÷ýöõøô �óù✁
û♣øôtõôóü üùøøõüôóùø ôù ý úõüýþóø üùöõ✮ ♠ý♣ ýöóûõ ❢öù♠
úó✟P✠û ù❜ôûóúõ ôtõ ✟P✠✁ü ýøú ✟P✠✁õ û❜�❢ý♠óþóõû✄ ■ø ✬❜÷tùö✁
�óýüõýõ ýøú ✠ùþýøýüõýõ✮ ✇tõöõ üõ♠�öýøùóú üù♠÷ù❜øúû ýöõ
üù♠♠ùø✮ ôtõ öõþõ❞ýøô ✟P✠û üù♠õ ❢öù♠ ôtõ ✟P✠✁ý û❜�❢ý♠óþ♣
✭✶✝✮ ✶✶✂✄ ✬þ❜üóúýôóùø ù❢ ÷ýôt✇ý♣û ôù ôtõ öõ♠ýóøóø❛ úóôõö÷õøõ
û✲õþõôùøû óø ôtõ ▲ý♠óýüõýõ ✇óþþ úõ÷õøú ùø �öùýúõøóø❛ ôtõ
ûõýöüt ôù øõ✇ ❛õøõöý ýøú û÷õüóõû ýøú øõ✇ ✟P✠ û❜�❢ý♠óþóõû✮
õ❞õøô❜ýþþ♣ ♠ù❞óø❛ �õ♣ùøú✟P✠û ôù þùù✲ ýô ü♣ôùütöù♠õû P✏✺✝
ýøú ùôtõö õøÿ♣♠õ ❢ý♠óþóõû✄

■✚✪❝✙✫✛✘✙★✜✗ ✩★✦ ❜✙★✘✣✫t✜★❝★✢✧

Pöõ❞óù❜û ✇ùö✲ týû õ❤÷þùöõú ôtõ ÷ùûûó�óþóô♣ ù❢ ÷öùú❜üóø❛
ýööý♣û ù❢ üù♠÷ù❜øúû �♣ üù♠�óøóø❛ üþýûû ■■ úó✟P✠û ✇óôt úó❢❢õö✁
õøô üþýûû ■ úó✟P✠û ✭✆✶✮ ✏✽✂✄ Pýöôóü❜þýöþ♣ ÷öùþó❢óü õøÿ♣♠õû ❢ùö
üù♠�óøýôùöóýþ �óùû♣øôtõûóû tý❞õ �õõø✌♣ü✷ ❢öù♠ ôtõ �ýüôõöó❜♠
❙✎✂❡r✎✟♠✆✁❡✝ ☞✂✡✝❡✟�✟✝r✟✂❡✆✝ ✭✶✷✮ ✶✆✂✮ ✇tóüt ❛õøõöýôõû ýþ✲õøõ
♠ùóõôóõû ùø ÷öõø♣þ✁úó÷tùû÷týôõ û❜�ûôöýôõû✮ ýøú ✠û✠✠ ✭✶✽✮ ✷✝✂
✇tóüt óøûôýþþû ýø ýþüùtùþ ýô ôtõ ✶✆✁÷ùûóôóùø ýøú ý úù❜�þõ �ùøú
ýô ôtõ ✶✏✁÷ùûóôóùø✮ �ùôt ù❢ ôtõûõ õøÿ♣♠õû tý❞õ úõ♠ùøûôöýôõú
ýüôó❞óô♣ ùø ✶✷ úó❢❢õöõøô üþýûû ■■ õøÿ♣♠õ ÷öùú❜üôû ✭✆✶✂✄❲õ tý❞õ
❢ù❜øú ôtýô ✠û✠✠ óû ýþûù ýüôó❞õ ùø ôtõ ÷öùú❜üôû ù❢ Pü✟P✠✶ ýøú
❆ö✟P✠✷✄ ■ø ýúúóôóùø✮ ✇õ tý❞õ ❢ù❜øú üþýûû ■ õøÿ♣♠õû ôtýô ÷öù✁
❞óúõ öù❜ôõû ôù ÷öùú❜üôû ôtýô ÷öõ❞óù❜ûþ♣ ✇õöõ �óùû♣øôtõôóüýþþ♣
óøýüüõûûó�þõ ùö ÷ùùöþ♣ ýüüõûûó�þõ✄ ❖♠✟P✠✆ óû ýüôó❞õ ùø üþýûû ■■
÷öùú❜üôû ✇óôt ý þý�úýøõ û✲õþõôùø ýøú øùö♠ýþ ý�ûùþ❜ôõ üùø❢ó❛✁
❜öýôóùø✮ ô♣÷óüýþþ♣ ❛õøõöýôóø❛ ý ✶✷❊✁♠ùóõô♣✮ ýû óø ✶✶✮ ✸✄✮ ýøú ✷✄✄
❆ø õøÿ♣♠õ ✇óôt ûó♠óþýö ýüôó❞óô♣✮ ÷öùú❜üóø❛ ✷✄ ýøú ✸✄✮ ✇ýû
öõüõøôþ♣ öõ÷ùöôõú ❢öù♠ ôtõ �ýüôõöó❜♠ ❙✎✂❡r✎✟♠✆✁❡✝ ✁✆✝�✄❜❞✄✍✡✞
✁✆✝ ✭✆☎✮ ✶✏✂✮ �❜ô ✇ýû øùô ôõûôõú ý❛ýóøûô ýúúóôóùøýþ û❜�ûôöýôõû✄
▲þ✟P✠✏ ÷öùú❜üõû ûýøúýöýüù÷ó♠ýöýúóõøõ ✭✷�✂ ❢öù♠ ✸✶✮ ✇óôt
❛öõýôõö û÷õüó❢óüóô♣ ôtýø ôtõ õýöþóõö õøÿ♣♠õ✮ ❊✆r☎✟✂❜✡✄ r❡r�✆✝
✟P✠✽ ✭✏✽✂✄ ❋óøýþþ♣✮❖♠✟P✠✺ õøý�þõû õ❢❢óüóõøô ýøú û÷õüó❢óü ÷öù✁
ú❜üôóùø ù❢ ÷ýþ❜ûôöýúóõøõ ✭✷✶✂ ❢öù♠ ✸✶✸ ✟tõ ùôtõö ✲øù✇ø �óù✁
û♣øôtõôóü öù❜ôõ ôù ✷✶ óû ýû ý ♠óøùö û÷ùøôýøõù❜û úõ❛öýúýôóùø
÷öùú❜üô ù❢ ✶✆✁t♣úöù❤♣✁✽✭✶✏✂✁ý�óõôýøõ ❢öù♠ P✡✁❡✄ ✄❜✡❡✝ þõ❞ù÷ó✁
♠ýöýúóõøõ♠ý�óõôýúóõøõ û♣øôtýûõ ✭✶✺✂ ýøú öõþýôõú õøÿ♣♠õû✄

❆ö✟P✠✷ óû ù❢ ÷ýöôóü❜þýö óøôõöõûô ❢ùö ý÷÷þóüýôóùøû óø ý❛öóü❜þ✁
ô❜öýþ �óùôõütøùþù❛♣✄ ◆❡✟✁üþõöùúýøõ úóôõö÷õøùóúû✮ ÷ýöôóü❜þýöþ♣
ôtùûõ ✇óôt ýø õ÷ù❤óúõ ♠ùóõô♣ ýô ôtõ ✏✭✶✽✂ ÷ùûóôóùø✮ û❜üt ýû
üþõöùúóø✮ ôtõ ý✞❜❛ýöóøû✮ ýøú ôtõ ✞ùúöõþþóøû ✭✶☎❹✶✽✂ ✭❋ó❛✄ ✽✂✮ tý❞õ
❛ýöøõöõú ûó❛øó❢óüýøô ýôôõøôóùø ❢ùö ôtõóö ý�óþóô♣ ôù úõôõö óøûõüô
tõö�ó❞ùöõû ✭✷✷❹✷✏✂✄ ✟tõ ✏✭✶✽✂ úõûýô❜öýôõú ÷öùú❜üô ù❢ ❆ö✟P✠✷✮
❢ùö ✇tóüt øù õøÿ♣♠õ ✇ýû ÷öõ❞óù❜ûþ♣ ✲øù✇ø✮ üù❜þú �õ ❜ûõú óø
�óùû♣øôtõôóü ùö ûõ♠óû♣øôtõôóü öù❜ôõû ôù ôtõûõ ÷ùôõøô óøûõüô
ýøôó❢õõúýøôû✄

✞✛✘✛❜✛✗✣❉✤✦✙✥✣✜ ✪t✧✘★✫t✣✚✙✗✘✦✧

■ø ôtõ ôöýúóôóùøýþ ÷þýøô øýô❜öýþ ÷öùú❜üô úóûüù❞õö♣ ✇ùö✲❢þù✇✮
üù♠÷ù❜øúû ýöõ ❢óöûô óúõøôó❢óõú ❢öù♠ �❜þ✲ õ❤ôöýüôóùøû✮ ýøú ùøþ♣
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þýôõö✮ ù❢ôõø �♣ úõüýúõû✮ ýöõ ôtõ ýûûùüóýôõú �óùû♣øôtõôóü ❛õøõû
óúõøôó❢óõú✄ ■ø öõüõøô ♣õýöû✮ öý÷óú ýú❞ýøüõû óø ❛õøù♠õ ûõ✉❜õøü✁
óø❛ ýøú ôöýøûüöó÷ô ÷öù❢óþóø❛ tý❞õ ♠ýúõ óô ♠❜üt õýûóõö ýøú
ütõý÷õö ôù ù�ôýóø úõôýóþõú ❛õøù♠óü úýôý ôtýø ôù ù�ôýóø üù♠✁
÷öõtõøûó❞õ ♠õôý�ùþóôõ úýôý ❢öù♠ ýø ùö❛ýøóû♠✄ ❆ ø❜♠�õö ù❢
ûôöýôõ❛óõû tý❞õ �õõø úõ❞õþù÷õú ❢ùö þõ❞õöý❛óø❛ ❛õøù♠óü úýôý ôù
❢óøú øù❞õþ õøÿ♣♠õû✮ ✇tóüt ♠ý♣ ùö ♠ý♣ øùô �õ ÷ýöô ù❢ ÷ýôt✇ý♣û
ôù ✲øù✇ø üù♠÷ù❜øúû✄ ▼óøóø❛ ù❢ ❛õøù♠õû✮ ♠õôý❛õøù♠õû✮ ýøú
♠õôýôöýøûüöó÷ôù♠õû týû þõú ôù ôtõ óúõøôó❢óüýôóùø✮ ❢öù♠ ÷þýøôû✮
�ýüôõöóý✮ ýøú ❢❜ø❛ó✮ ù❢ øýô❜öýþ ÷öùú❜üô ÷ýôt✇ý♣û ôtýô✇ù❜þú øùô
tý❞õ �õõø ÷ùûûó�þõ óø ý ♠õôý�ùþù♠óüû✁❢óöûô ý÷÷öùýüt ✭✶✭✂✄ ■ø
÷þýøô ôõö÷õøùóú ÷ýôt✇ý♣û✮ ❛õøù♠õ ♠óøóø❛ týû �õõø ❜ûõú ôù
óúõøôó❢♣ ÷öõø♣þôöýø❢õöýûõû✮ ü♣ôùütöù♠õû P✏✺✝✮ ýøú✟P✠û✮ ✇tóüt
tý❞õ �õõø ù�ûõö❞õú ôù ûù♠õôó♠õû ùüü❜ö óø ❛õøù♠óü üþ❜ûôõöû
✭✽✝✂✄ ■ø ôtõ ûý♠õ û÷óöóô ýû ôtõûõ õýöþóõö ûô❜úóõû✮ ✇õ ôùù✲ ýú❞ýø✁
ôý❛õ ù❢ öõüõøôþ♣ ý❞ýóþý�þõ ▲ý♠óýüõýõ þõý❢ ôöýøûüöó÷ôù♠õû ôù
♠óøõ ❢ùö úó✟P✠ ûõ✉❜õøüõû✄ ✡õøù♠óüû✁❢óöûô ý÷÷öùýütõû ♠ý♣
þõýú �ýü✲ ôù ♠õôý�ùþù♠óüû ûô❜úóõû✮ ýû ✇ýû ôtõ üýûõ ✇tõø ✇õ
❢ù❜øú ÷ýþ❜ûôöýúóõøõ óø ù❜ö ✎☛♠✄✌✟✂✄✍✄ óøúó❞óú❜ýþ✄ ❆þôõöøý✁
ôó❞õþ♣✮ ♠õôý�ùþù♠óüû óø ôtõ ûù❜öüõ û÷õüóõû ♠ý♣ �õ �♣÷ýûûõú
õøôóöõþ♣✮ ✇óôt øõ✇ üù♠÷ù❜øúû ♠ù❞õú úóöõüôþ♣ ôù ûüöõõøóø❛ ❢ùö
❜ûõ❢❜þ �óùþù❛óüýþ ýüôó❞óôóõû✄

■ø ❛õøù♠óüû✁úöó❞õø ÷ýôt✇ý♣ úóûüù❞õö♣ ✇ùö✲❢þù✇û✮ ôtõöõ óû ý
ôõ♠÷ôýôóùø ôù øùô ÷ý♣ ♠❜üt ýôôõøôóùø ôù ütõ♠ùôý❤ùøù♠óü
úýôý✄ Pýöô ù❢ ôtõ öõýûùø ♠ý♣ �õ ôtõ þýü✲ ù❢ ý üù♠÷öõtõøûó❞õ✮
❜ûõö✁❢öóõøúþ♣✮ ù÷õø✁ýüüõûû úýôý�ýûõ ù❢ øýô❜öýþ ÷öùú❜üô úóûôöó✁
�❜ôóùø✄òõû÷óôõ ôtóû ù�ûôýüþõ✮ óø ôtóû ✇ùö✲ ✇õ tý❞õ ôöóõú ôù ❛ó❞õ
õ✉❜ýþ ýôôõøôóùø ôù ôtõ úõüýúõû ù❢ ýüü❜♠❜þýôõú úýôý ùø øýô❜öýþ
÷öùú❜üô úóûôöó�❜ôóùø ýû ✇õ tý❞õ ôù ôtõ ❛õøù♠óüû úýôý✄❲õ tý❞õ
❢ù❜øú ôtýô ôtõ ütõ♠ùôý❤ùøù♠óü ýøýþ♣ûóû ❛ó❞õû ❞ýþ❜ý�þõ üùøôõ❤ô
ôù õøÿ♣♠õ ❢❜øüôóùø úýôý ✭❋ó❛✄ ✏✂✮ ýøú óôû ý❞ýóþý�óþóô♣ tõþ÷õú✇óôt
óøôõö÷öõôóø❛ ù❜ö♠❜þôóû÷õüóõû úó✟P✠ ÷t♣þù❛õøõôóü ôöõõ ýøú û❜❛✁
❛õûôóø❛ ÷öù♠óûóø❛ û÷õüóõû ýøú ❛õøõöý ôù ôýö❛õô óø ôtõ ❢❜ô❜öõ✄
❆ûóúõ ❢öù♠ óôû ý÷÷þóüýôóùø ôù ôõö÷õøùóú✁öõþýôõú ❛õøõ úóûüù❞õö♣✮

þýö❛õ ûüýþõ ütõ♠ùôý❤ùøù♠óü ýøýþ♣ûóû týû ýþûù öõüõøôþ♣ �õõø
❜ûõú ôù tõþ÷ ❜øúõöûôýøú û÷õüóýþô♣ ✇ý❤ �óùû♣øôtõôóü ÷ýôt✇ý♣û
ýüöùûû ôtõ ÷þýøô ✲óø❛úù♠ ✭✽✶✂✄

✌ùøûóúõöóø❛ ôtýô ôöýøûüöó÷ôù♠õ úýôý ûõôû ❢ùö ôtù❜ûýøúû ù❢
÷þýøô û÷õüóõû ýöõ ýþöõýú♣ ý❞ýóþý�þõ óø ÷❜�þóü úýôý�ýûõû✮ û❜üt ýû
ôtõ ◆✌❇■ ✠õ✉❜õøüõ ❘õýú ❆öütó❞õ ✭✽✷✂ ýøú ✟öýøûüöó÷ôù♠õ
✠tùô❛❜ø ❆ûûõ♠�þ♣ ✭✽✆✂ ýöütó❞õ✮ ýøú ôtõ óø❢þ❜❤ ù❢ øõ✇ úýôý ûõôû
óû ùøþ♣ ❛õôôóø❛ ❢ýûôõö✮ ù❜ö û❜üüõûû óø ♠óøóø❛ ôtõ ôöýøûüöó÷ôù♠õû
ù❢ ✞❜ûô ✏✽ û÷õüóõû û❜❛❛õûôû ôtýô ýúúóôóùøýþ û♣ûôõ♠ýôóü ♠óøóø❛ ù❢
õ❤óûôóø❛ ôöýøûüöó÷ôù♠õ úýôý üù❜þú ♣óõþú♠ýø♣♠ùöõ õ❤ý♠÷þõû ù❢
úó❞õöûõ ✟P✠û ýøú ùôtõö ✲óøúû ù❢ õøÿ♣♠õû✄ ✠♣ûôõ♠ýôóü✮ �öùýú
ôöýøûüöó÷ôù♠õ ûý♠÷þóø❛ ù❢ ýúúóôóùøýþ ÷þýøô ❢ý♠óþóõû ✇óþþ tõþ÷
❛ó❞õ üùøôõ❤ô ôù ôöýøûüöó÷ôù♠õ♠óøóø❛ ýøú ó♠÷öù❞õ ôtõ ütýøüõû
ù❢ ❢óøúóø❛ øõ✇ õøÿ♣♠õ ýüôó❞óôóõû✄ ✟ù ❢❜öôtõö õøý�þõ ùôtõöû ôù
�❜óþú ù❢❢ ù❜ö ✇ùö✲✮ ✇õ tý❞õ óøüþ❜úõú úõôýóþõú úýôý ôý�þõû ù❢
▲ý♠óýüõýõ úó✟P✠û ýøú û✲õþõôùøû ýû û❜÷÷ùöôóø❛úýôý ûõôû✮ ýøú✮ ôù
ôtõ õ❤ôõøô ÷ùûûó�þõ✮ ✇õ tý❞õ♠ýúõ ôtõ úýôý ýøú üùúõ ❜ûõú óø ôtóû
ûô❜ú♣ ÷❜�þóüþ♣ ý❞ýóþý�þõ✄

❊�✁✑✂✄✄✑✝✕☎✔ ✁✂✆☎✑♣✓✂✑✒

❈t✣✚★✘✛❈★✜★✚✙✫ ✤✛✘✛❜✛✗✣ ✫❛✦✛✘✙★✜

❆ û❜�ûõô ù❢ ôtõ ◆❆P❘❆▲✬❘✟ úýôý�ýûõ óøüþ❜úóø❛ ýþþ ù❢ ôtõ
ùüü❜ööõøüõû ù❢ úóôõö÷õøùóúû óø ♠óøôû ✇ýû ù�ôýóøõú ýû ý ❛ó❢ô
❢öù♠ ❏ý♠õû ✡öýtý♠ ✭❯øó❞õöûóô♣ ù❢ ■þþóøùóû✮ ✌tóüý❛ù✮ ■▲✂✄
◆❆P❘❆▲✬❘✟ öõ÷ùöôû ütõ♠óüýþ øý♠õû✮ �❜ô øùô ûôö❜üô❜öõû✄ ❋ùö
ôtõ ▲ý♠óýüõýõ✮ ôtõ û÷õüóõû öõ÷ùöôõú óø ◆❆P❘❆▲✬❘✟ þýö❛õþ♣
ù❞õöþý÷ ✇óôt ôtùûõ ❢öù♠ ôtõ ò◆P✮ ✇tóüt úùõû óøüþ❜úõ ûôö❜ü✁
ô❜öõû✮ ûù ✇õ♠ýúõ ôtõ ûó♠÷þó❢♣óø❛ ýûû❜♠÷ôóùø ôtýô õýüt ❜øó✉❜õ
øý♠õ öõ÷öõûõøôû ý ❜øó✉❜õ üù♠÷ù❜øú✮ ✇óôtù❜ô ôö♣óø❛ ôù ❢óøú
ûôö❜üô❜öõû ❢ùö ôtõ ✆✮✝✽✝ ▲ý♠óýüõýõ úóôõö÷õøõû óø◆❆P❘❆▲✬❘✟✄
❋ùö ✠■✠✟✬▼❆✟✮✇õ ù�ôýóøõú ûôö❜üô❜öõ ❢óþõû �♣ öõúöý✇óø❛ ôtõ

ûôö❜üô❜öõû ❢öù♠ ❱õûôöó ❆þ❞ýöõø❛ý ❡✎ ✄�☛ ✭✷✺✂ óøôù ▼ýö❞óø✠✲õôüt
✭✌tõ♠❆❤ùø✮❇❜úý÷õûô✮❍❜ø❛ýö♣✂ ýøú ôtõ ùüü❜ööõøüõ üù❜øôû �♣
ôöýøûüöó�óø❛ ôtõ ýûûùüóýôóùø ôý�þõ óøôù ý û÷öõýúûtõõô✄ ❆ ÷❜�þóüþ♣
ý❞ýóþý�þõ úó❛óôýþ ❞õöûóùø ù❢ ✠■✠✟✬▼❆✟✮ üýþþõú ✠■✠✟✬▼❆✟❙
✭tôô÷ûs♠♠✇✇✇✄ûóûôõ♠ýô❤✄❜❢÷�✄�ö♠✂✮✁ õ❤óûôû ✭✽✏✂✮ �❜ô ôtõöõ óû øù
ù÷ôóùø ❢ùö �❜þ✲úù✇øþùýúû✮ þó♠óôóø❛ù❜ö ý�óþóô♣ ôù ýûûõûû óôû üù♠✁
÷þõôõøõûû ùö üöùûû✁öõ❢õöõøüõ óô✇óôt ùôtõö úýôý✄❲õ tù÷õ ôtýô óø
ôtõ ❢❜ô❜öõ✮ ý ÷❜�þóüþ♣ ý❞ýóþý�þõ úó❛óôýþ ütõ♠ùôý❤ùøù♠♣ öõûù❜öüõ
û❜üt ýû ✠■✠✟✬▼❆✟ ❙ úõ❞õþù÷û ôù ÷ùóøô ✇tõöõ óô üýø �õ ❜ûõú
óø ❛õøõ úóûüù❞õö♣ ✇ùö✲❢þù✇û✮ �❜ô ❢ùö ôtõ ÷öõûõøô ✇ùö✲✮ ôtõ
÷öù÷öóõôýö♣ ò◆P ûõõ♠õú ôù �õ ôtõ ùøþ♣ ❞óý�þõ ù÷ôóùø ❢ùö
♠ùûô ýøýþ♣ûõû✄

▲ý♠óýüõýõ úóôõö÷õøõ ûôö❜üô❜öõû✇õöõ ù�ôýóøõú ❢öù♠ ôtõò◆P
�♣ ûõýöütóø❛ ❢ùö ôtõ♠ ôtöù❜❛t ôtõò◆P✇õ� óøôõö❢ýüõ ✭✶✂✄ ❆úúó✁
ôóùøýþ üù♠÷ù❜øúû ✇õöõ ❢ù❜øú �♣ ûõýöütóø❛ ❢ùö óøúó❞óú❜ýþ û÷õ✁
üóõû øý♠õû ù❢ û÷õüóõû ❢ùö✇tóüt✇õtýú ôöýøûüöó÷ôù♠õ úýôý✄ ✟tóû
ýúúóôóùøýþ ûõýöüt ûôõ÷✇ýû øõüõûûýö♣ �õüý❜ûõ ûù♠õ û÷õüóõû tý❞õ
�õõø öõüþýûûó❢óõú �õô✇õõø ❢ý♠óþóõû✮ ùö ôtõóö ❢ý♠óþ♣ óû øùô üùö✁
öõüôþ♣ ýøøùôýôõú óø ôtõ ò◆P✄ ❘õüùöúû ❢ùö ýþþ ù❢ ôtõ ▲ý♠óýüõýõ
úóôõö÷õøõû ✇õöõ úù✇øþùýúõú ýøú üùø❞õöôõú óøôù ý û÷öõýúûtõõô
❜ûóø❛ ý P♣ôtùø ûüöó÷ô✄ ✠÷õüóõû øý♠õû ✇õöõ õ❤ôöýüôõú ❢öù♠ ôtõ
❇óùþù❛óüýþ ✠ù❜öüõ ❢óõþú óø ý ûõ♠óý❜ôù♠ýôõú ♠õôtùú✄ ✟tõ ò◆P
üùøôýóøû ûôö❜üô❜öýþ óø❢ùö♠ýôóùø óø ôtõ ❢ùö♠ ù❢ ■ø✌t■ ûôöóø❛û

✺ ✫✛✣✘✓✣ ✩✕✢✣ ✢✑✘✢ ✢✑✣ ❏❇❪ ✒✓ ✩✕✢ ✖✣✓✙✕✩✓✒✥✛✣ ♦✕✖ ✢✑✣ ✛✕✩★✱✢✣✖✚ ✘✖✧✑✒✪✒✩★ ✘✩✤
✚✘✒✩✢✣✩✘✩✧✣ ✕♦ ✢✑✒✓ ✓✒✢✣ ✕✖ ✘✩✜ ✕✢✑✣✖ ✢✑✒✖✤ ✙✘✖✢✜ ✑✕✓✢✣✤ ✓✒✢✣✸

❋✆✝✞✟✠ ✽☛ ❞t✠ ❆✟❞✎✏✝ ✒✟✎✑✞✕✌✍ ✭✺❘✍✽❘✍✱✆✍✡✝❘✮✮✝☞☎✮✕❧✠✟✎✑✓✮✹✭✡✽✮✍✡✕✞✮✑✆✮
✠✏✠❧ ✑✆✒t✎☞✒t✓✌✠✍ ✆☞ ✌t✠ ❧✆✟✠❧✠ ✒✟✠✕✞✟☞✎✟ ✌✎ ✍✆✎✓✕✌✆♣✠ ✠✒✎✞✠✮✕❧✠✟✎✑✓✏✠
✑✆✌✠✟✒✠✏✎✆✑☞☛

✰✱✲✳ ✴✱✳✵✷✸✵✲✵ ✹✺✲✳✻✼✹✵✹

➶➹ ➘➴➷➬➹ ➮➱✃❐➹ ❒❮❰ÏÒÓ ❮ÒÔ❒ÔÓ ÏÕÔÒÖÏÕ×❮ ØÙ✾✶
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✭✽✺✂✄ ■ø♠ùûô üýûõû✮ ôtõò◆P ■ø✌t■û úùøùô óøüþ❜úõ ûôõöõùütõ♠✁
óüýþ óø❢ùö♠ýôóùø✮ ûù ❢ùö üùøûóûôõøü♣✮ ✇õ ó❛øùöõú ýþþ ûôõöõùütõ♠✁
óüýþ óø❢ùö♠ýôóùø✄ ✠✲õþõôùøû ✇õöõ õ❤ôöýüôõú ❢öù♠ ôtõ ûôö❜üô❜öõû
❜ûóø❛ ôtõ ❘ò■óô P♣ôtùø óøôõö❢ýüõ✄ ❇öóõ❢þ♣✮ ýþþ �ùøúû ✇õöõ üùø✁
❞õöôõú óøôù ûóø❛þõ �ùøúû✮ �ùøúû óø❞ùþ❞óø❛ ýô þõýûô ùøõ øùøüýö✁
�ùø ýôù♠ ✇õöõ �öù✲õø✮ ýøú ôtõ ❢öý❛♠õøô ✇óôt ý üýö�ùø üù❜øô
üþùûõûô ôù ✷✝ ✇ýû öõôýóøõú ýû ôtõ û✲õþõôùø✄ ✟tõ öõû❜þôóø❛ û✲õþõ✁
ôùøû ✇õöõ ôtõø ♠ýø❜ýþþ♣ õ❤ý♠óøõú ôù üùööõüô ôtùûõ ✇tõöõ ôtõ
ýþ❛ùöóôt♠ ütùûõ ôtõ✇öùø❛ ❢öý❛♠õøô✮ ❢ùö õ❤ý♠÷þõ✮ ý û♠ýþþ ø❜♠✁
�õö ù❢ úóôõö÷õøùóúû üùøôýóø ýü♣þ ûóúõ ütýóøû ù❢ ♠ùöõ ôtýø ✷✝
üýö�ùøû✮ óø ✇tóüt üýûõ ôtõ ýþ❛ùöóôt♠ ✇ù❜þú óøüùööõüôþ♣ ûõþõüô
ôtõ ýü♣þ ütýóø ýû ôtõ û✲õþõôùø✄ ✟tõöõ ýöõ ý ❢õ✇ üýûõû ✇tõöõ
ûõû✉❜óôõö÷õøõû ùö ùôtõö ôõö÷õøõû ûõõ♠ ôù tý❞õ �õõø ♠óûýøøù✁
ôýôõú óø ôtõ ò◆P ýû úóôõö÷õøõû✄❲õ ütùûõ ôù þõý❞õ ôtõûõ óø ôtõ
úýôý ûõô✮ �❜ô ôtõóö ÷öõûõøüõ ùö ý�ûõøüõ úùõû øùô ûó❛øó❢óüýøôþ♣
ütýø❛õ ýø♣ ù❢ ù❜ö ýøýþ♣ûõû✄
❋ùö ýþþ ôtöõõ úýôý�ýûõû✮ ❛õø❜û ýøú û÷õüóõû øý♠õû ✇õöõ üöùûû✁

öõ❢õöõøüõú ôù ✟ý❤■òû ❢öù♠ ôtõ◆✌❇■ ✟ý❤ùøù♠♣ úýôý�ýûõ ✭✷✶✂✮
❢óöûô �♣ ý❜ôù♠ýôõú ôõ❤ô üù♠÷ýöóûùøû ýøú ôtõø �♣ ♠ýø❜ýþ
óøû÷õüôóùø ù❢ ❜ø♠ýôütõú øý♠õû✄ ✡õø❜û✁þõ❞õþ ✟ý❤■ò ýûûó❛ø✁
♠õøôû ✇õöõ ÷ùûûó�þõ ❢ùö õ❞õö♣ õøôö♣ óø ◆❆P❘❆▲✬❘✟ ýøú ôtõ
ò◆P✮ �❜ô óø ûù♠õ üýûõû✮ û÷õüóõû✁þõ❞õþ ✟ý❤■ò ýûûó❛ø♠õøôû ✇õöõ
øùô ÷ùûûó�þõ✄

❈✛✜✤✙✤✛✘✣ ✢✣✜✣ ✗✣❝✣✫✘✙★✜

✟öýøûòõüùúõö ✭❞õöûóùø ✏✄✶✄✝✂ ✭✽☎✂ ✇ýû ❜ûõú ôù ÷öõúóüô üùúóø❛
ûõ✉❜õøüõû ❢öù♠ ôtõ ôöýøûüöó÷ôù♠õ ýûûõ♠�þóõû ù❢ ôtõ ✏✽ ▲ý♠ó✁
ýüõýõ û÷õüóõû✄ Põ÷ôóúõû ✇óôt ✭✺✾ ùö ❛öõýôõö óúõøôóô♣ ✇õöõ
♠õö❛õú✇óôt✌ò✁❍■✟ ✭✽✶✂✄ ✟tõ ûõô ù❢ ✲øù✇ø ▲ý♠óýüõýõ úó✟P✠û
✇ýû ❜ûõú ýû ý ❇▲❆✠✟P ✉❜õö♣ ûõô ý❛ýóøûô ôtõ øõ✇ ÷õ÷ôóúõ
ûõ✉❜õøüõû✄ ✌ýøúóúýôõû ✇õöõ ❢óþôõöõú ôù öõ♠ù❞õ ûõ✉❜õøüõû ✇óôt
þõûû ôtýø ✶✝✾ üù❞õöý❛õ ùö ✆✺✾ óúõøôóô♣ ôù ôtõ♠ùûô ûó♠óþýö ✉❜õö♣
÷õ÷ôóúõ✄ ❆þþ û÷õüó❢óü ÷ýöý♠õôõöû ýöõ ❛ó❞õø óø û❜÷÷ùöôóø❛òýôý ûõô
✠✷✮ üýøúóúýôõ ûõýöüt ♠õôtùúû✄

✟ù ❛õøõöýôõ ÷t♣þù❛õøõôóü ôöõõû✮ ÷õ÷ôóúõ ûõ✉❜õøüõû ✇õöõ
ýþó❛øõú ❜ûóø❛ ✌þ❜ûôýþ ❖♠õ❛ý ✭❞õöûóùø ✶✄✷✄✶✂ ✭✽✽✂✮ ýøú ♠ý❤ó✁
♠❜♠ þó✲õþótùùú ôöõõû ✇õöõ ❛õøõöýôõú ❜ûóø❛ ❘❆❤▼▲ ✭❞õöûóùø
✽✄✷✄✶✶✂ ✭✽✭✂ ❜ûóø❛ ý❜ôù♠ýôóü♠ùúõþ ûõþõüôóùø ýøú ✶✮✝✝✝ �ùùô✁
ûôöý÷ óôõöýôóùøû✄ ✟öõõ ❞óû❜ýþóÿýôóùøû ✇õöõ ❛õøõöýôõú ❜ûóø❛
✬✟✬✆ ✭✭✝✂✄

✌ýøúóúýôõû ✇õöõ ûõþõüôõú ❢ùö üþùøóø❛ ýøú ütýöýüôõöóÿýôóùø
�ýûõú ùø ❞óû❜ýþ óøû÷õüôóùø ù❢ ôtõ ÷t♣þù❛õøõôóü ôöõõû ✇óôt ôtõ
óøôõøô ôù ûõþõüô ❛õøõû ❢öù♠❜øúõööõ÷öõûõøôõú üþýúõû✄ ✌ýøúóúýôõ
ûõþõüôóùø ✇ýû ýþûù óø❢þ❜õøüõú �♣ ù❜ö ý�óþóô♣ ôù ù�ôýóø ÷þýøô
♠ýôõöóýþ ýøú �♣ ôtõ öõ÷ùöôõú úó❞õöûóô♣✮ ùö þýü✲ ôtõöõù❢✮ ù❢ úóôõö✁
÷õøõû óø ÷ýöôóü❜þýö ❛õøõöý ýøú û÷õüóõû✄

✁❝✛✜✘✚✛✘✣✦✙✛❝♠ ❘�✁ ✙✗★❝✛✘✙★✜♠ ✛✜✤ ✫✞�✁ ✗✧✜✘t✣✗✙✗

Pþýøôû✇õöõ ù�ôýóøõú ❢öù♠ úó❢❢õöõøô üù♠♠õöüóýþ ø❜öûõöóõû ùö
�ùôýøóüýþ ❛ýöúõøû ✭✟ý�þõ ✠✶✂ ýøú ❛öù✇ø óø ý ❛öõõøtù❜ûõ ❜øúõö
ý♠�óõøô ÷tùôù÷õöóùú ýøú ✷✏ ✽✌ úý♣♠✶✶ ✽✌ øó❛tô ôõ♠÷õöýô❜öõû✄
◆☛ ❜❡✍✎☎✄♠✡✄✍✄✇õöõ ❛öù✇ø óø ý ❛öõõøtù❜ûõ ❜øúõö ý ✶☎✁t þó❛tô
✭✷✏ ✽✌✂ ýøú ✽✁t úýö✲ ✭✶✶ ✽✌✂ öõ❛ó♠õ✄

✟ùôýþ ❘◆❆ ❢öù♠ þõý❢ ôóûû❜õû ù❢ ❆☛ ✂❡r✎✄✍✝✮ ◆❡r❡✎✄ ♠✆✝✝✡✍✡✮
▲❡✟✍✟✎✡✝ �❡✟✍✆✂✆✝✮ P❡✂✟☛✝✠✡✄ ✄✎✂✡r�✡✁✡❢✟�✡✄✮ ýøú ❙☛ ✟❢❢✡✁✡✍✄�✡✝ ✇ýû
õ❤ôöýüôõú ýüüùöúóø❛ ôù ❍ý♠�õö❛õö ❡✎ ✄�☛ ✭✭✶✂✮ ✇tõöõýû ôùôýþ
❘◆❆ ❢öù♠ þõý❞õû ù❢ P✂✟✎❡✆✝ ☛✆�☞✄✂✡✝✮ ▼☛ ✝r✡✁✄✎✄✮ P☛ ✁✄❜�✡✍✮
☎☛ ✝✆✄☛❡✟�❡✍✝✮ ýøú ✎☛♠✄✌✟✂✄✍✄ ✇ýû õ❤ôöýüôõú ❜ûóø❛ ôtõ ✠÷õü✁

ôö❜♠ Pþýøô ✟ùôýþ ❘◆❆ ■óô ✭✠ó❛♠ý✁❆þúöóüt✂✄ ❘◆❆ õ❤ôöýüôóùø
✇ýû ❢ùþþù✇õú �♣ò◆ýûõ ■ úó❛õûôóùø ❜ûóø❛ ôtõ ò◆❆✁❢öõõ❚✁ò◆❆
öõ♠ù❞ýþ ✲óô ✭✟tõö♠ù ❋óûtõö ✠üóõøôó❢óü✂✄ ❋óöûô✁ûôöýøú üò◆❆û
✇õöõ û♣øôtõûóÿõú ❢öù♠ ✺ ☎❛ ù❢ ôùôýþ ❘◆❆✮ ✇óôt ùþó❛ù✭ú✟✂
÷öó♠õö✮ ❜ûóø❛ ôtõ ❘õ❞õöô❆óú ❋óöûô ✠ôöýøú üò◆❆ û♣øôtõûóû ✲óô
✭✟tõö♠ù ❋óûtõö ✠üóõøôó❢óü✂✄ üò◆❆ ✇ýû úóþ❜ôõú ✺✁❢ùþú ýøú ❜ûõú
ýû ôõ♠÷þýôõ ❢ùö üþùøóø❛ ù❢ ❢❜þþ✁þõø❛ôt üò◆❆û✄

❈t✛✦✛✫✘✣✦✙�✛✘✙★✜ ★✩ ✤✙❞✁✂ ✢✣✜✣✗ ❜✧ ✘✦✛✜✗✙✣✜✘ ✣❈✪✦✣✗✗✙★✜ ✙✜

�✂ ❜✣✜✘t✛✚✙✛✜✛

❋❜þþ✁þõø❛ôt üùúóø❛ ûõ✉❜õøüõû ù❢ úó✟P✠û ✇õöõ üþùøõú óøôù
÷✬❆♣✁❍✟ ❞õüôùö ✭✭✷✂ ✭✲óøúþ♣ ÷öù❞óúõú �♣ Pöù❢✄ ✡✄ ▲ù♠ùøù✁
ûûù❢❢✮ ❏ùtø ■øøõû ✌õøôöõ✮ ❯■✂ ❜ûóø❛ ■ø✁❋❜ûóùø✂ ❍ò ✌þùøóø❛
Pþ❜û ✭✟ý✲ýöý ❇óù✂✄ ÷✬❆♣✁❍✟ ❞õüôùö üùøôýóøû ý üù÷♣ ù❢ ýøôó✁
÷ùûô✁ôöýøûüöó÷ôóùøýþ ❛õøõ ûóþõøüóø❛ ÷öùôõóø ÷✶✭ ôtýô û❜÷✁
÷öõûûõû ôtõ ûóþõøüóø❛ ù❢ ôöýøû❛õøõû ✭✭✷✂✄ ✬❤÷öõûûóùø ❞õüôùöû
üýöö♣óø❛ ❢❜þþ✁þõø❛ôt üùúóø❛ ûõ✉❜õøüõ ù❢ üýøúóúýôõ úó✟P✠
❛õøõû ✇õöõ ôöýøû❢ùö♠õú óøôù ôtõ ▲❇❆✏✏✝✏ ❆☞✂✟❜✄✁✎❡✂✡✆♠
✎✆♠❡❢✄✁✡❡✍✝ ûôöýóø �♣ õþõüôöù÷ùöýôóùø✄ ò❙✠ ýøú ✡✡PP✠ ýöõ
✲øù✇ø ôù �õ ôtõ öýôõ✁þó♠óôóø❛ õøÿ♣♠õû óø✡✡PP �óùû♣øôtõûóû
ýøú tý❞õ �õõø ûtù✇ø ôù û❜�ûôýøôóýþþ♣ óøüöõýûõ ôtõ ÷öùú❜üôóùø ù❢
úóôõö÷õøõû óø ôtõ ◆☛ ❜❡✍✎☎✄♠✡✄✍✄ û♣ûôõ♠ ✭✆✝✮ ✏✽✂✄ ❲õ ôtõöõ❢ùöõ
üþùøõú P☛ ❜✄✂❜✄✎✆✝ ✶✁úõù❤♣✁❉✁❤♣þ❜þùûõ ✺✁÷tùû÷týôõ û♣øôtýûõ
✭✌❢ò❙✠✂ ✭✡õø❇ýø✲❚✁ ýüüõûûóùø ø❜♠�õö ■P✽✽✭✶✶✺✂ ýøú ❛õöý✁
ø♣þ❛õöýø♣þ úó÷tùû÷týôõ û♣øôtýûõ ✭✌❢✡✡PP✠✂ ✭✡õø❇ýø✲❚✁ ýüüõû✁
ûóùø ø❜♠�õö■P✽✽✭✶✶✏✂ ýøú üöõýôõú ý ütó♠õöóü ÷ùþ♣÷öùôõóø ✇óôt
ýø ▲P✏✁✷❆ t♣�öóú þóø✲õö ÷õ÷ôóúõ �õô✇õõø ✌❢ò❙✠ ýøú ✌❢✡✡PP✠✄
▲P✏♠✷❆ üùøôýóøû ôtõ ❢óöûô øóøõ ý♠óøù ýüóúû ù❢ ▲P✏ ✭ý þóø✲õö
÷õ÷ôóúõ ùöó❛óøýôóø❛ ❢öù♠ ý øýô❜öýþ ÷ùþ♣÷öùôõóø ùüü❜ööóø❛ óø
ûõõúû ù❢ ■♠r✄✎✡❡✍✝ ❜✄�✝✄♠✡✍✄✂ ýøú ✷✝ ý♠óøù ýüóúû ù❢ ôtõ
ûõþ❢✁÷öùüõûûóø❛ ❋▼ò❱ ✷❆ ✭✷❆ óû ý ÷õ÷ôóúõ ❢öù♠ ôtõ ❢ùùô✁
ýøú✁♠ù❜ôt úóûõýûõ ❞óö❜û✂ ✭✭✏✂✄

✟tõ ôöýøû❢ùö♠õú ❆☛ ✎✆♠❡❢✄✁✡❡✍✝ ✇õöõ û❜�ûõ✉❜õøôþ♣ ôöýøû✁
❢õööõú ôù ✶ ♠þ ù❢ ✠❖✌ ♠õúó❜♠ ýøú ❛öù✇ø ❢ùö ✶ t ýô ✷✽ ✽✌✄
✶✝✝✁☎þ ü❜þô❜öõû✇õöõ ôöýøû❢õööõú ôù ▲❇✁ý❛ýö ûùþóú♠õúó❜♠ üùø✁
ôýóøóø❛ ✺✝✄✝ ☎❛♠♠þ öó❢ý♠÷óüóø ýøú ✺✝✄✝ ☎❛♠♠þ ✲ýøý♠♣üóø ýøú
❛öù✇ø ❢ùö ✷úý♣û✄ ❆ ûóø❛þõ✁üùþùø♣ P✌❘✁÷ùûóôó❞õ üþùøõ✇ýû ôöýøû✁
❢õööõú ôù ✶✝ ♠þ ù❢ ▲❇♠õúó❜♠ óø ý ❋ýþüùø ô❜�õ üùøôýóøóø❛ ✺✝✄✝
☎❛♠♠þ öó❢ý♠÷óüóø ýøú ✺✝✄✝ ☎❛♠♠þ ✲ýøý♠♣üóø ýøú ❛öù✇ø ýô
✷✽ ✽✌ ù❞õöøó❛tô ✭ýô ✷✷✺ ö÷♠✂✄ ❆�ù❜ô ✶✾ ù❢ ôtõ ÷öó♠ýö♣ ü❜þô❜öõ
✇ýû ôöýøû❢õööõú ôù ✷✺ ♠þ ù❢ ❢öõût ▲❇♠õúó❜♠ ýøú ❛öù✇ø ù❞õö✁
øó❛tô✄ ✌õþþû ✇õöõ ÷õþþõôõú �♣ üõøôöó❢❜❛ýôóùø ýô ✏✮✝✝✝ ✄ ☞ ❢ùö ✶✺
♠óø ýøú öõû❜û÷õøúõú óø ✶✝ ♠þ ù❢ ✇ýôõö üùøôýóøóø❛ ✷✝✝ ☎▼ ýüõ✁
ôùû♣öóø❛ùøõ✄ ✌õþþû ✇õöõ úóþ❜ôõú ✇óôt ✇ýôõö✁ýüõôùû♣öóø❛ùøõ
ûùþ❜ôóùø ôù ý ❢óøýþ❆✻✆✆ ù❢ ✶✄✝ ýøú óøü❜�ýôõú ýô ✷✽ ✽✌ ❢ùö ✷❹✆ t ôù
óøüöõýûõ ôtõ óø❢õüôó❞óô♣✄✬✉❜ýþ ❞ùþ❜♠õû ù❢ ü❜þô❜öõ üùøôýóøóø❛ ôtõ
÷þýû♠óúû ✇óôt üò◆❆ õøüùúóø❛ úó❢❢õöõøô úó✟P✠ ❛õøõû ✇õöõ
♠ó❤õú✄ ✬ýüt üù♠�óøýôóùø ù❢ ❆☛ ✎✆♠❡❢✄✁✡❡✍✝ ü❜þô❜öõ ♠ó❤ô❜öõ
✇ýû óø❢óþôöýôõú óøôù óøúõ÷õøúõøô ✏❹✺✁✇õõ✲✁ùþú ◆☛ ❜❡✍✎☎✄♠✡✞

✄✍✄ ÷þýøôû✄ Pþýøôû ✇õöõ ❛öù✇ø ❢ùö ✺❹✶ úý♣û óø ôtõ ❛öõõøtù❜ûõ
�õ❢ùöõ♠õôý�ùþóôõ õ❤ôöýüôóùø✄ ▲õý❢úóûüû ù❢ ✷✁ü♠úóý♠õôõö ✭✝✝✄✶
❛ ❢öõût ✇õó❛tô✂ ✇õöõ ü❜ô ❢öù♠ ôtõ óø❢óþôöýôõú þõý❞õû✄òóôõö÷õøõû
✇õöõ õ❤ôöýüôõú óø ✶♠þ ù❢ ✍✁tõ❤ýøõ✇óôt ✶♠❛♠þóôõö ✶✁õóüùûõøõ ýû
óøôõöøýþ ûôýøúýöú ýô öùù♠ ôõ♠÷õöýô❜öõ ù❞õöøó❛tô óø ýø ùö�óôýþ
ûtý✲õö ýô ✷✝✝ ö÷♠✄ Pþýøô ♠ýôõöóýþ ✇ýû üùþþõüôõú �♣ üõøôöó❢❜❛ý✁
ôóùø✮ ýøú ôtõ ùö❛ýøóü ÷týûõ ✇ýû ôöýøû❢õööõú ôù ✡✌ ❞óýþû ❢ùö
ýøýþ♣ûóû✄
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✟ù üùø❢óö♠ ôtõ �óùû♣øôtõôóü ÷öùú❜üôû ù�ôýóøõú óø◆☛ ❜❡✍✎☎✄✞
♠✡✄✍✄✮ úó✟P✠ üù♠�óøýôóùøû ✇õöõ ôõûôõú óø ✡✍ ☛✡✎✂✟ ýûûý♣û ýû
úõûüöó�õú ÷öõ❞óù❜ûþ♣ ✭✆✝✂✄ ✟ýö❛õôP ✭✭✺✂ ✇ýû ❜ûõú ❢ùö ÷öõúóüôóùø
ù❢ ôtõ ÷þýûôóúóýþ ôýö❛õô ûõ✉❜õøüõ✄ Pûõ❜úù✁♠ýô❜öõ ❞ýöóýøô ❞õö✁
ûóùøû ù❢ ❍û✟P✠✶✮ ❆ö✟P✠✷✮ Pü✟P✠✶✮ ❖♠✟P✠✆✮ ❖♠✟P✠✺✮ ✠û✠✠✮
✌❢✟P✠✶✮ ✌❢✟P✠✷✮ ýøú üùúùø✁ù÷ôó♠óÿõú ✌❢✟P✠✆ ✭■ò✟✂✮ þýü✲óø❛
ôtõ ÷öõúóüôõú ÷þýûôóúóýþ ôýö❛õôóø❛ ûõ✉❜õøüõû✮ ✇õöõ üþùøõú óø
÷✬✟✁✷✽�✭☎✂ ✭✬▼ò▼óþþó÷ùöõ✮ ❇❜öþóø❛ôùø✮ ▼❆✂✮ õ❤÷öõûûõú✮ ýøú
÷❜öó❢óõú ❢öù♠ ❊☛ ✁✟�✡✄ ÷✬✟♣úó✟P✠ üùøûôö❜üôû ✇õöõ ôöýøû❢ùö♠õú
óøôù ütõ♠óüýþþ♣ üù♠÷õôõøô ❖❞õö✬❤÷öõûû❚✁ ✌✏✶✭ò✬✆✂ üõþþû
✭▲❜üó❛õø✮ ▼óúúþõôùø✮ ❲■✂ ýøú óøùü❜þýôõú óø ý ûôýöôõö ü❜þô❜öõ
✇óôt ✟õööó❢óü ❇öùôt ♠õúó❜♠ ýøú ✺✝ ☎❛♠♠þ ✲ýøý♠♣üóø ýøú
❛öù✇ø ù❞õöøó❛tô✄ ❆�ù❜ô ✶✾ ù❢ ôtõ ûôýöôõö ü❜þô❜öõ ✇ýû ❜ûõú ôù
óøùü❜þýôõ ✺✝ ♠þ ù❢ ✟õööó❢óü ❇öùôt ♠õúó❜♠ ✇óôt ✺✝ ☎❛♠♠þ ✲ýøý✁
♠♣üóø ýøú ❛öù✇ø ýô ✆✶ ✽✌ ýøú ✷✝✝ ö÷♠ ❜øôóþ ❆✻✆✆ öõýütõú ✝✄✏✄
✌❜þô❜öõû ✇õöõ ❛öù✇ø ýô ✶☎ ✽✌ ❜øôóþ ❆✻✆✆ ù❢ ✝✝✄☎❹✝✄✽ ✇ýû
ýütóõ❞õú✮ ýô ✇tóüt ÷ùóøô ü❜þô❜öõû ✇õöõ óøú❜üõú �♣ ✝✄✷ ♠▼ óûù✁
÷öù÷♣þ ✶✁ôtóù✁✆✁❉✁❛ýþýüôù÷♣öýøùûóúõ✄ ✬❤÷öõûûóùø ✇ýû úùøõ
ù❞õöøó❛tô✮ ýøú üõþþû✇õöõtýö❞õûôõú �♣ üõøôöó❢❜❛ýôóùø ýô ✺✮✝✝✝✄
☞ ýô ✏ ✽✌ ❢ùö ✶✺♠óø✄ ✌õþþ ÷õþþõôû✇õöõ öõû❜û÷õøúõú óø þ♣ûóû �❜❢❢õö
üùøôýóøóø❛ ✷✝♠▼❍✬P✬✠✮ ÷❍ ✶✄✺✮ ✝✄✺▼◆ý✌þ✮ ✷✺♠▼ ó♠óúýÿùþõ✮
✺✾ ✭❞♠❞✂ ❛þ♣üõöùþ✮ ùøõ ÷öùôõýûõ óøtó�óôùö♠ó❤ô❜öõ ôý�þõô ÷õö ✶✝✝
♠þ ✭✠ó❛♠ý✁❆þúöóüt✂✮ ýøú ✝✄✶ ♠❛♠þóôõö þ♣ûùÿ♣♠õ✄ ✟tõ üõþþ ÷õþþõô
✇ýû ❛õøôþ♣ ûtý✲õø ❢ùö ✆✝ ♠óø ýøú û❜�ûõ✉❜õøôþ♣ þ♣ûõú �♣ ûùøó✁
üýôóùø✄ ✌õþþ þ♣ûýôõ✇ýû üõøôöó❢❜❛õú ❢ùö ✷✺♠óø ýô ✶✏✮✝✝✝✄ ☞✮ ýøú
ôtõ û❜÷õöøýôýøô ✇ýû û❜�ûõ✉❜õøôþ♣ ❜ûõú ❢ùö ÷❜öó❢óüýôóùø ù❢ ôtõ
öõüù♠�óøýøô ÷öùôõóøû✄ Pöùôõóøû✇õöõ ÷❜öó❢óõú ùø ✶✁♠þ❍óû ✠÷óø✁
✟öý÷ üùþ❜♠øû ✭✡✬ ❍õýþôtüýöõ✂ ❜ûóø❛ õþ❜ôóùø �❜❢❢õö ✭❍✬P✬✠✮
÷❍ ✶✄✺✮ ✝✄✺ ▼ ◆ý✌þ✮ ✺✾ ✭❞♠❞✂ ❛þ♣üõöùþ✮ ✆✺✝ ♠▼ ó♠óúýÿùþõ✮ ýøú ✺
♠▼ ò✟✟✂ ýøú úõûýþôõú ùø Pò ▼óøó✟öý÷ ✡✁✷✺ üùþ❜♠øû ✭✡✬

❍õýþôtüýöõ✂ ✇óôt ý úõûýþôóø❛ �❜❢❢õö ✭✷✝ ♠▼❍✬P✬✠✮ ÷❍ ✶✄✷✮ ✆✺✝
♠▼ ◆ý✌þ✮ ✺ ♠▼ ò✟✟✮ ✶ ♠▼▼❛✌þ�✮ ✺✾ ✭❞♠❞✂ ❛þ♣üõöùþ✂✄ ■✍ ☛✡✎✂✟
úó✟P✠ ýûûý♣û ✇õöõ ÷õö❢ùö♠õú �♣ ýúúóø❛ ✡✡PP ôù ý ❢óøýþ üùø✁
üõøôöýôóùø ù❢ ✶✺ ☎▼ ýøú ✺✝❹✶✝✝ ☎❛ ù❢ ÷❜öó❢óõú õøÿ♣♠õû óø ✏✝✝
☎þ ù❢ õøÿ♣♠õ ýûûý♣ �❜❢❢õö ✭✺✝ ♠▼ ❍✬P✬✠✮ ÷❍ ✶✄✷✮ ✶✄✺ ♠▼
▼❛✌þ�✮ ✺✾ ✭❞♠❞✂ ❛þ♣üõöùþ✮ ✺ ♠▼ ò✟✟✂✄ ✺✝✝ ♠þ ù❢ ✍✁tõ❤ýøõ
✭❋þ❜✲ý✡✌✁▼✠ ❛öýúõ✂ üùøôýóøóø❛ ✶ ø❛♠♠þ ✶✁õóüùûõøõ ýû óøôõöøýþ
ûôýøúýöú✇õöõ ❛õøôþ♣ ýúúõú ýû ýø ù❞õöþý♣ ùøôù ôtõ öõýüôóùø♠ó❤✄
❆ûûý♣û ✇õöõ óøü❜�ýôõú ❢ùö ☎✝❹✶✷✝ ♠óø ýô ✆✝ ✽✌ ýøú ✝✶✺ ö÷♠✮
ýøú ôtõ tõ❤ýøõ ù❞õöþý♣ ✇ýû û❜�ûõ✉❜õøôþ♣ öõ♠ù❞õú �♣ üõøôöó❢❜✁
❛ýôóùø ýô ✶✮✺✝✝✄ ☞ ❢ùö ✶✺ ♠óø �õ❢ùöõ ✡✌✁▼✠ ýøýþ♣ûóû✄
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✷✝❹✺✝ ♠❛ ù❢ ❢öõût þõý❢✮ ûôõ♠✮ öùùô✮ ýøú ❢þù✇õöû ù❢ ✎☛♠✄✌✟✞

✂✄✍✄ ✇õöõ týö❞õûôõú✄ ❋þù✇õöû ✇õöõ ❢❜öôtõö ûõ÷ýöýôõú ✇óôt ❢ùö✁
üõ÷û óøôù ô✇ù ÷ýöôûs ôtõ ❛öõõø ÷ýöô ✭üýþ♣❤✂ ýøú ôtõ öõûô ù❢ ôtõ
❢þù✇õö ✭üùöùþþý✂✄ ✟óûû❜õû ✇õöõ õ❤ôöýüôõú ù❞õöøó❛tô óø ✺✝✝ ☎þ ù❢
♠õôt♣þ ✎❡✂✎✁�❜ô♣þ õôtõö✄ ✬❤ôöýüôû ✇õöõ üùøüõøôöýôõú ôù ✶✝✝ ☎þ
ýøú û❜�✞õüôõú ôù ✡✌✁▼✠ ýøýþ♣ûóû✄
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❆þþ ✡✌✁▼✠ ýøýþ♣ûõû ✇õöõ ÷õö❢ùö♠õú ùø ýø ❆❛óþõøô ✶✽✭✝❆
✡✌ ✇óôt ýø ❆❛óþõøô ❱❋✁✺♠û üùþ❜♠ø ✭✆✝ ♠ ✄ ✷✺✝ ☎♠ ✄ ✝✄✷✺
☎♠✮ ✇óôt ✶✝✁♠ ✬�✁✡❜ýöú✂ ýøú ýø ❆❛óþõøô ✺✭✶✺✌ úõôõüôùö✄ ❋ùö
◆☛ ❜❡✍✎☎✄♠✡✄✍✄ ýøú ✡✍ ☛✡✎✂✟ ýûûý♣û✮ ôtõ óøþõô ✇ýû ûõô ôù ✷✺✝ ✽✌
û÷þóôþõûû óø✞õüôóùø✮ tõþó❜♠ üýööóõö ❛ýû ✇óôt üùþ❜♠ø ❢þù✇ ù❢ ✶
♠þ♠♠óø✄ ✟tõ ù❞õø ÷öù❛öý♠✇ýû ✏✺ ✽✌ tùþú ✶ ♠óø✮ ✏✝ ✽✌♠♠óø ôù

✷✆✝ ✽✌✮ ✶ ✽✌♠♠óø ôù ✆✷✝ ✽✌✮ tùþú ✆ ♠óø✄ ✟tõ úõôõüôùö ✇ýû ýüôó✁
❞ýôõú ý❢ôõö ý ✏✁♠óø ûùþ❞õøô úõþý♣✄ ❋ùö ýøýþ♣ûóû ù❢ ✎☛♠✄✌✟✂✄✍✄
õ❤ôöýüôû✮ üùøúóôóùøû✇õöõ ôtõ ûý♠õ✮ õ❤üõ÷ô ôtýô ôtõ ûùþ❞õøô ü❜ô✁
ù❢❢ ✇ýû ûõô ôù ☎♠óø ôù ýþþù✇♠ùøùôõö÷õøõû ôù ÷ýûû✮ ýøú ôtõ ù❞õø
÷öù❛öý♠✇ýû ✏✺ ✽✌tùþú ✶♠óø✮ ✏✝ ✽✌♠♠óø ôù ✷✝✝ ✽✌✮ ✺ ✽✌♠♠óø ôù
✷☎✝ ✽✌✮ ✏✝ ✽✌♠♠óø ôù ✆✷✝ ✽✌✮ tùþú ✆ ♠óø✄
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✟ù ÷öùú❜üõ úóôõö÷õøõ þõ❞õþû û❜❢❢óüóõøô ❢ùö ûôö❜üô❜öýþ ýøýþ♣ûóû
�♣ ◆▼❘✮ ✇õ ♠ýúõ ûõ❞õöýþ ♠ùúó❢óüýôóùøû ôù ôtõ õ❤÷õöó♠õøôýþ
ûõô❜÷ ù❢ ôtõ◆☛ ❜❡✍✎☎✄♠✡✄✍✄ û♣ûôõ♠ óø❢óþôöýôóùø✄❆☛ ✎✆♠❡❢✄✁✡❡✍✝
ü❜þô❜öõû ✭✺✝✝ ♠þ✂ üùøôýóøóø❛ ❍û✟P✠✶✮ ❆ö✟P✠✷✮ ✌❢✟P✠✶✮
✌❢✟P✠✷✮ ✌❢✟P✠✆✮ Pü✟P✠✶✮ ❖♠✟P✠✆✮ ❖♠✟P✠✺✮ ýøú ✠û✠✠ üùø✁
ûôö❜üôû✇õöõ ûõ÷ýöýôõþ♣ ❛öù✇ø ù❞õöøó❛tô ❢öù♠✷✝✁♠þ ûôýöôõö ü❜þ✁
ô❜öõû ýøú ÷õþþõôõú �♣ üõøôöó❢❜❛ýôóùø✄ ✌õþþ ÷õþþõôû ✇õöõ öõû❜û✁
÷õøúõú óø ✇ýôõö ýøú ýú✞❜ûôõú ôù ýø ❆✻✆✆ ù❢ ✶✄✝✄ ❘õû❜û÷õøúõú
üõþþû ✇õöõ ♠ó❤õú ýüüùöúóø❛ ôù ôtõ ûõþõüôõú üù♠�óøýôóùøû
ôù❛õôtõö ✇óôt ûôöýóøû týö�ùöóø❛ ✌❢ò❙✠♠✌❢✡✡PP✠ ÷ùþ♣÷öùôõóø✄
◆☛ ❜❡✍✎☎✄♠✡✄✍✄ ÷þýøôû ✇õöõ û❜�♠õö❛õú óø ôtõ ❆☞✂✟❜✄✁✎❡✂✡✆♠
û❜û÷õøûóùøû ýøú ❞ýü❜❜♠✁óø❢óþôöýôõú ýô ✶✝✝ ♠�ýö ❢ùö ✆✝❹☎✝ û✮
ûó♠óþýö ôù ý♠õôtùúúõûüöó�õú ÷öõ❞óù❜ûþ♣ ✭✏✽✂✄ ✶✺❹✆✝◆☛ ❜❡✍✎☎✄✞
♠✡✄✍✄ ÷þýøôû ✇õöõ ❞ýü❜❜♠✁óø❢óþôöýôõú ✇óôt úó✟P✠ üù♠�óøý✁
ôóùøû ýû ✇õþþ ýû ✌❢✡✡PP✠ ýøú ✌❢ò❙✠✄ ❆❢ôõö ✺ úý♣û✮ ✶✝✝❹✷✝✝ ❛
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❡➩❢ ➹❹⑤➟❹⑤➄ ➂❢ ➜❢➄ ➭①❧④♣♥❿➄ ➆❢ ➛❢ ➜❢➄ ➞❦①➈❻❥❦❧➄ ➞❢ ➂❢➄ ➃❹❧⑤❹❧➄ ✇❢ ➞❢➄ ➹♥❧⑤❹❧➄

✇❢ Ó❢➄ ➛♣❦✐❦②②➄ ➛❢➄ ➛❦➡➡❤➄ ➝❢➄ ➅♥⑤❿①⑤⑤❹❧➄ ➭❢➄ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄

➭❥♥❹♣➟➄ ❣❢➄ ➜Ò②②❹♣➄ ➞❢ Ó❢➄ ♥❧④ ③♥❥❹♣♥➟❤➄ ❒❢ ⑧⑥⑨❡⑩❶ ➞❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉ ➁❤❦♥✐❥❤➢❹

④❤❥❹♣❼❹❧❦❤④⑤ ❤❧ ❥❻❹ ❿❹④❤✐❤❧♥② ❼②♥❧❥ ã➺➋➒ä ➊á➥➳➾å➚➊➾➋➳➾❢ ➍➤➊➥➋ ➦➌ ß➶➣

➨➩➙↕➨↔⑩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

❡↔❢ ➫❹♣➁❹➄ ③❢➄ ➛❻❤♥❧➈➄ ➂❢➄ ❣①②②♥❥➄ ➹❢➄ Ñæ✇❹❤②➀➃❦❻❧⑤❦❧➄ ➜❢➄ ➭❥♥♣➟⑤➄ ➛❢➄ ➹♥❿➀

➁❹♣➈❹♣➄ ➞❢➄ ♥❧④ ➞❦❻②❿♥❧❧➄ ➃❢ ⑧⑥⑨❡➩❶ ❣❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹⑤ ❦✉ ❥❻❹ ➁❤❦⑤q❧➀

❥❻❹❥❤✐ ⑤q⑤❥❹❿ ❦✉ ❿❹④❤✐❤❧♥②②q ♥✐❥❤➢❹ ④❤❥❹♣❼❹❧❦❤④⑤ ❤❧ ç➊➎➎➳è➺➳✃ ➵➳➤á➊➎➒❢

➍➤➊➥➋ ➦➌ →ß➣ ➨❡➩↕➨⑥➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

❡⑦❢ ➛❻❹❧➄ Ý❢➄ ➞❹♣❤❿➄ ➂❢➄ ❣♥q♥❧➄ ➝❢ ➠❢➄ ♥❧④ ❰♥❧➈➄ ❣❢ ➅❢ ⑧⑥⑨❡➬❶ ➂ ⑧é❶➀➟❦②♥➢❹❧q②

④❤❼❻❦⑤❼❻♥❥❹ ⑤q❧❥❻♥⑤❹ ✐♥❥♥②q➡❹⑤ ❥❻❹ ✉❤♣⑤❥ ⑤❥❹❼ ❦✉ ⑤♥②➢❤❧❦♣❤❧ ➂ ➁❤❦⑤q❧❥❻❹⑤❤⑤

❤❧ ➘➊➤➵➺➊ ➐➺➵➺➥➏➎➳✃❢ ➦ êä➓ ➸➏➋➌ ➧➷➣ ❡❡⑨➨↕❡❡⑥⑥ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

❡➬❢ ③❹②❦❥➄ ×❢ ➂❢➄ ➜❤❥✐❻❹②②➄ ➅❢➄ ×➇❦❧➄ ➜❢➄ ➹♥➈❹②❥❻❦♣❧➄ ❣❢ ➜❢➄ ❮♥♣④❿♥❧➄ ➃❢ ➝❢➄

➛❻❤♥❧➈➄ ➂❢➄ ➞❦❻②❿♥❧❧➄ ➃❢➄ ➅❦➄ ❣❢➀×❢➄ ♥❧④ ➫❹♣➁❹➄ ③❢ ⑧⑥⑨❡➬❶ ➞❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉

❥❻❹ ❼⑤q✐❻❦❥♣❦❼❤✐ ❼②♥❧❥ ④❤❥❹♣❼❹❧❹ ⑤♥②➢❤❧❦♣❤❧ ➂❽ ④❤⑤✐❦➢❹♣q ♥❧④ ✐❻♥♣♥✐❥❹♣➀

❤➡♥❥❤❦❧ ❦✉ ❥❻❹ ➘➊➤➵➺➊ ➐➺➵➺➥➏➎➳✃ ✐②❹♣❦④❤❹❧q② ④❤❼❻❦⑤❼❻♥❥❹ ⑤q❧❥❻♥⑤❹❢ ➍➤➊➥➋ ➦➌

➷ß➣ ⑩⑩↔↕⑩➨➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

❡⑩❢ ➛♥❧❤♥♣④➄ ➂❢➄ ➫❹♣➁❹➄ ③❢➄ Ó❹➈♣♥❧④➄ ➭❢➄ ➛❦❻♥④❹➄ ➂❢➄ Ï♥②❦❥➄ ✇❢➄ ➜♥➈❧♥♣④➄ ➃❢➀Ó❢➄

➞❦❻②❿♥❧❧➄ ➃❢➄ ♥❧④ Ó❹➈❹❧④♣❹➄ Ó❢ ⑧⑥⑨❡⑥❶ ❣❤⑤✐❦➢❹♣q ♥❧④ ✉①❧✐❥❤❦❧♥② ✐❻♥♣♥✐➀

❥❹♣❤➡♥❥❤❦❧ ❦✉ ❥➇❦ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹⑤ ✉❦♣ ⑤✐②♥♣❹❦② ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❤❧ ➘➊➤➵➺➊

➾➚➤➊➎➒➊⑧Ó❢❶ ♥❧④ ❥❻❹❤♣ ♣❹②❹➢♥❧✐❹ ✉❦♣ ❼❹♣✉①❿❹ ❿♥❧①✉♥✐❥①♣❹❢ ➸çÔ ➍➤➊➥➋ ➸➺➏➤➌

❐➔➣ ❡❡➨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

❡➨❢ ❰ë❧❧❹➇❤✐❻➄ ✇❢➄ ➹❤➈♥⑤❻❤➄ à❢➄ ➝❹❧➈➄ Ý❢➄ ➛❻❦❤➄ ×❢➀➞❢➄ ➭✐❻❿❤④❥➄ ➃❢➄ ♥❧④ ×①❥✐❻♥❧➄

➆❢➜❢ ⑧⑥⑨❡➙❶➂ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ✉♣❦❿ ❥❻❹ ✐②♥♣q ⑤♥➈❹ ➘➊➤➵➺➊ ➾➚➤➊➎➒➊ ✐♥❥♥②q➡❹⑤

❥❻❹ ✐q✐②❤➡♥❥❤❦❧ ❦✉ ➈❹♣♥❧q②➈❹♣♥❧q② ④❤❼❻❦⑤❼❻♥❥❹ ❥❦ ⑧⑩➑❶➀❻q④♣❦➼q➀✐❦❼♥②q②

④❤❼❻❦⑤❼❻♥❥❹❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ß❐➣ ➨➙↕➨➨ ➛♣❦⑤⑤➅❹✉➜❹④②❤❧❹

⑥⑨❢ ➭✐❻♥②➟➄ ➜❢➄ ③♥⑤❥❦♣❹➄ Ó❢➄ ➜❤♣♥❥♥➄ ➜❢ ➂❢➄ ×❻❤❿➄ ➭❢➄ ➭✐❻❦①➇❹q➄ ➜❢➄ ❣❹➈①❹♣♣q➄

➝❢➄ ③❤❧❹④♥➄ Ï❢➄ ➅❦✐✐❤➄ Ó❢➄ ♥❧④ ❣♥➢❤❹❥➄ Ó❢ ⑧⑥⑨❡⑥❶ ➆❦➇♥♣④ ♥ ➁❤❦⑤q❧❥❻❹❥❤✐ ♣❦①❥❹

❥❦ ⑤✐②♥♣❹❦② ♥❧④ ♥❿➁❹♣ ❦④❦♣♥❧❥⑤❢ ➦➌ ➲✃➌ Ô➪➒✃➌ ➘➏➚➌ ❐➶Û➣ ❡⑩➨⑨⑨↕❡⑩➨⑨➙

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥❡❢ ➜❤❧❥ ➠➢❦②①❥❤❦❧♥♣q ❰❹❧❦❿❤✐⑤ ➛❦❧⑤❦♣❥❤①❿ ⑧⑥⑨❡⑩❶ ③❻q②❦➈❹❧❦❿❤✐ ❿❤❧❤❧➈

❦✉ ❥❻❹ ❿❤❧❥⑤ ♣❹➢❹♥②⑤ ❿①②❥❤❼②❹ ❿❹✐❻♥❧❤⑤❿⑤ ✐❦❧❥♣❤➁①❥❤❧➈ ❥❦ ❥❻❹ ❹➢❦②①❥❤❦❧ ❦✉
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➜❹④②❤❧❹
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⑥➙❢ ×②❹❤❧ ❰❹➁➁❤❧✐➟➄ ➠❢ ➂❢➄ ➃♥❧⑤❹❧➄ ➞❢ ➃❢ ➜❢➄ ♥❧④ ④❹ ❰♣❦❦❥➄ ➂❢ ⑧⑥⑨⑨⑥❶ ❒❧⑤❹✐❥

♥❧❥❤✉❹❹④♥❧❥ ♥✐❥❤➢❤❥q ❦✉ ✐②❹♣❦④♥❧❹ ④❤❥❹♣❼❹❧❹⑤ ♥❧④ ♣❹②♥❥❹④ ❿❦④❹② ✐❦❿➀

❼❦①❧④⑤❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ➧❐➣ ➬➙➬↕➬➬⑨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥➩❢ Ó❤➄ ➅❢➄ ➜❦♣♣❤⑤➀✇♥❥⑤✐❻➟❹➄ ➭❢ Ó❢➄ ♥❧④ Ó❹❹➄ ×❢➀➹❢ ⑧⑥⑨❡⑦❶ ➛②❹♣❦④♥❧❹ ④❤❥❹♣❼❹❧❹⑤❽

⑤❦①♣✐❹⑤➄ ⑤❥♣①✐❥①♣❹⑤➄ ♥❧④ ➁❤❦②❦➈❤✐♥② ♥✐❥❤➢❤❥❤❹⑤❢ ➉➊➋➌ ➍➎➏➐➌ ➑➒➓➌ ➶➶➣ ❡❡⑦⑦↕❡⑥⑥⑦

➛♣❦⑤⑤➅❹✉➜❹④②❤❧❹

⑥↔❢ Ï❹⑤❥♣❤ ➂②➢♥♣❹❧➈♥➄ ➭❢ ➂❢➄ ③❤❹♣♣❹ ❰♥⑤❥❿♥❧⑤➄ ➃❢➄ ④❦ Ï♥②❹ ➅❦④♣❤➈①❹⑤➄ ❰❢➄

➜❦♣❹❧❦➄ ③❢ ➅❢➄ ♥❧④ ④❹ ③♥①②❦ ➠❿❹♣❹❧✐❤♥❧❦➄ Ï❢ ⑧⑥⑨⑨❡❶ ➂ ✐❦❿❼①❥❹♣➀♥⑤⑤❤⑤❥❹④

♥❼❼♣❦♥✐❻ ✉❦♣ ✐❻❹❿❦❥♥➼❦❧❦❿❤✐ ⑤❥①④❤❹⑤❽ ④❤❥❹♣❼❹❧❹⑤ ❤❧ Ó♥❿❤♥✐❹♥❹❢ ➍➪➱➋➏å

➚➪➒✃➺➾➋➎➱ ➻➧➣ ↔⑩➙↕↔➨↔ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥⑦❢ Ó❦①➁➄ ❮❢ ❣❢➄ ➝♥♣❧⑤➇❦♣❥❻➄ ✇❢ ➅❢➄ ➭❦❹➮♥♣❥❦➄ ❣❢ ❣❢➄ ♥❧④ Ü①❤❧❧➄ ➜❢ Ó❢ ⑧❡➨⑩↔❶

✇➂③➅➂Ó➠➅➆❽ ✐❦❿❼①❥❹♣ ❻♥❧④②❤❧➈ ❦✉ ❧♥❥①♣♥② ❼♣❦④①✐❥ ♣❹⑤❹♥♣✐❻ ④♥❥♥❢

➦➌ Ô➪➒✃➌ ■➥Õ➌ Ô➏✃➓➳➋➌ ➘➚➺➌ ➔➻➣ ➨➨↕❡⑨➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥➬❢ ➝❹④❹♣❻❹❧➄ ➭❢ ⑧⑥⑨❡⑥❶ ➆❻❹ ✇➛➞❒ ➆♥➼❦❧❦❿q ④♥❥♥➁♥⑤❹❢ ➉➳➚➤➒➺➚ ➲➚➺➐➾ ➑➒➾➌ ÛÙ➣

❣❡➙⑦↕❣❡➩➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥⑩❢ Ó❤➄ ➞❢➄ ➛♥❧❥❤❧❦➄ ③❢ ❣❢➄ Ñ②❿⑤❥❹♥④➄ ➅❢ ❰❢➄ ➞♣♥❿②❹q➄ ❰❢ Ó❢ ➛❢➄ Ý❤♥❧➈➄ ➛❢➀Ó❢➄ ➜♥➄

➫❢➀➹❢➄ ➆♥❧➄ à❢➀➹❢➄ ♥❧④ ➫❻♥❧➈➄ ❣❢➀Ý❢ ⑧⑥⑨❡⑦❶ ➂ ②♥♣➈❹➀⑤✐♥②❹ ✐❻②❦♣❦❼②♥⑤❥ ❼❻q➀

②❦➈❹❧q ❦✉ ❥❻❹ Ó♥❿❤♥✐❹♥❹ ⑤❻❹④⑤ ❧❹➇ ②❤➈❻❥ ❦❧ ❤❥⑤ ⑤①➁✉♥❿❤②❤♥② ✐②♥⑤⑤❤✉❤✐♥❥❤❦❧❢

➘➚➺➌ ➑➒➓➌ ➧➣ ➙➩➙➩➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑥➨❢ ➛♥❿♥✐❻❦➄ ➛❢➄ ➛❦①②❦①♣❤⑤➄ ❰❢➄ ➂➢♥➈q♥❧➄ Ï❢➄➜♥➄ ✇❢➄ ③♥❼♥④❦❼❦①②❦⑤➄ ➃❢➄ ➞❹♥②❹♣➄

×❢➄ ♥❧④ ➜♥④④❹❧➄ ➆❢ Ó❢ ⑧⑥⑨⑨➨❶ ➞Ó➂➭➆✂❽ ♥♣✐❻❤❥❹✐❥①♣❹ ♥❧④ ♥❼❼②❤✐♥❥❤❦❧⑤❢

➸çÔ ➸➺➏➺➥Õ➏➎✃➊➋➺➚➾ ❐Ù➣ ➩⑥❡ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➙⑨❢ ③♥❥❹♣♥➟❤➄ ❒❢➄ ➂❧④❹♣⑤❹❧➀➅♥❧➁❹♣➈➄ ➃❢➄ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄ ➹❹⑤➟❹⑤➄ ➂❢➜❢➄➜♥♣❥❹❧⑤➄

➹❢ ➃❢➄ ➫❹♣➁❹➄ ③❢➄ ➞♥✐❻➄ ➭❢ ➭❢➄ ➜Ò②②❹♣➄ ➞❢ Ó❢➄ ➞❦❻②❿♥❧❧➄ ➃❢➄ ♥❧④ ➹♥❿➁❹♣➈❹♣➄ ➞❢

⑧⑥⑨❡➩❶➜♥❧❦q② ❦➼❤④❹ ⑧❡➙➅❶➄ ❥❻❹ ➁❤❦⑤q❧❥❻❹❥❤✐ ❼♣❹✐①♣⑤❦♣ ❦✉ ✉❦♣⑤➟❦②❤❧➄ ❤⑤ ⑤q❧➀

❥❻❹⑤❤➡❹④ ❤❧ ⑤❼❹✐❤♥②❤➡❹④ ♣❦❦❥ ✐❦♣➟ ✐❹②②⑤ ❤❧ Ô➏➤➒➳➾ Õ➏➎➾Ö➏➪➤➺➺❢ ➍➤➊➥➋ ➍➪➱➾➺➏➤➌

❐➧Û➣ ❡⑥⑥⑥↕❡⑥➙⑦ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➙❡❢ ➃❤♥➄ ➜❢➄ ③❦❥❥❹♣➄ ×❢ ➛❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡⑦❶ ➠➼❥♣❹❿❹ ❼♣❦❿❤⑤✐①❤❥q ❦✉ ♥

➁♥✐❥❹♣❤♥② ♥❧④ ♥ ❼②♥❧❥ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ❹❧♥➁②❹⑤ ✐❦❿➁❤❧♥❥❦♣❤♥② ➁❤❦⑤q❧❥❻❹➀

⑤❤⑤❢ ç➒➋➊è➌ ê➥á➌ ➶→➣ ⑥➩↕➙➩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➙⑥❢ ➫❹♣➁❹➄ ③❢➄ ➅❦④♣❤➈①❹➡➄ ➭❢ ➜❢➄ ➜♥✉①➄ ➭❢➄ ➛❻❤♥❧➈➄ ➂❢➄ ➭♥❧④❻①➄ ➹❢ ×❢➄ Ñæ✇❹❤②➀

➃❦❻❧⑤❦❧➄ ➜❢➄ ➭❥♥♣➟⑤➄ ➛❢ ➜❢➄ ♥❧④ ➞❦❻②❿♥❧❧➄ ➃❢ ⑧⑥⑨❡↔❶ ➠➼❼②❦♣❤❧➈ ④❤❥❹♣❼❹❧❹

❿❹❥♥➁❦②❤⑤❿ ❤❧ ❧❦❧➀❿❦④❹② ⑤❼❹✐❤❹⑤❽ ❥♣♥❧⑤✐♣❤❼❥❦❿❹➀❹❧♥➁②❹④ ④❤⑤✐❦➢❹♣q ♥❧④

✉①❧✐❥❤❦❧♥② ✐❻♥♣♥✐❥❹♣❤➡♥❥❤❦❧ ❦✉ ②♥➁④♥➀➬➄❡➙ ➠➀④❤❹❧q② ④❤❼❻❦⑤❼❻♥❥❹ ⑤q❧❥❻♥⑤❹

✉♣❦❿ ●➎➺➥➐➒➤➺➊ ➎➏è➳➾➋➊❢ ➍➤➊➥➋ ➦➌ ➷➶➣ ➬⑩➙↕➬➨➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➙➙❢ ❯♣❦❧❹⑤➄ ➃❢ ❰❢➄➜♥♣✐❦⑤➄ ❒❢ ➭❢➄ ➞♥⑤♥➁❹➄ ③❢➄ ❣❤❹➡➄ ❣❢➄ ❰♥♣♣❤④❦➄ ✇❢➜❢➄ ➂②❦❧⑤❦➄ ➛❢➄

Ñ②❤➢♥➄ ❒❢ ➜❢➄ Ó❤❥❻➈❦➇➄ ➂❢ ➜❢➄ ➜❦♣❦➄ ➅❢ ➝❢➄ ➭❹➼❿❹♣❦➄ ➜❢ ➃❢➄ ♥❧④ Ó❦❼❹➡➄ ➛❢

⑧❡➨➨➩❶ ➛❦❿❼❦①❧④⑤ ➇❤❥❻ ❥❻❹ ②♥➁④♥❧❹ ⑤➟❹②❹❥❦❧ ✉♣❦❿ ❍➊➤➺✃➺➳✃ ➵➺➾➚➏➾➳✃❢

➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ➶➻➣ ➬❡➙↕➬❡➨ ➛♣❦⑤⑤➅❹✉

➙➩❢ ➭①➡①➟❤➄ ➹❢➄ ✇❦❿♥➄ ➜❢➄ ♥❧④ ×♥➇♥⑤❻❤❿♥➄ ✇❢ ⑧❡➨⑩➙❶ ➆➇❦ ②♥➁④♥❧❹ ④❤❥❹♣❼❹➀

❧❦❤④⑤ ✉♣❦❿ ➉➺➚➏➋➺➊➥➊ ➾➒➋➚➪➒➤➤➺➺❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ➔➔➣ ❡⑥➨➩↕❡⑥➨↔ ➛♣❦⑤⑤➅❹✉

➙↔❢ ➅❦❹❧➈⑤①❿♣♥❧➄ ➭❢➄ ③❹❥⑤❦❿➄➂❢➄ ➭❦❿❿❤❥➄ ❣❢➄ ♥❧④Ï❤②♥❤➢♥❧➄ ➆❢ ⑧❡➨➨➨❶ Ó♥➁④♥❧❹

④❤❥❹♣❼❹❧❦❤④⑤ ✉♣❦❿ Ô➎➏➋➏➥ ➏è➤➏➥á➺Õ➏➤➺➳➾❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ➻Ù➣ ➩➩➨↕➩↔➙

➛♣❦⑤⑤➅❹✉

➙⑦❢ à♥❿♥④♥➄ à❢➄ ×❦❿♥❥⑤①➄ ➜❢➄ ♥❧④ ❒➟❹④♥➄ ➹❢ ⑧⑥⑨❡⑦❶ ➛❻❹❿❤✐♥② ④❤➢❹♣⑤❤❥q ❦✉

②♥➁④♥❧❹➀❥q❼❹ ➁❤✐q✐②❤✐ ④❤❥❹♣❼❹❧❹ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❤❧ ➂✐❥❤❧❦❿q✐❹❥♥②❹⑤❿❤✐♣❦❦♣➀

➈♥❧❤⑤❿⑤❢ ➦➌ ➲➥➋➺è➺➏➋➌ ⑧➽➏Ö➱➏❶ ➧ß➣ ↔❡↔↕↔⑥➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➙➬❢ Ý❤♥❧➈➄ ❮❢➄ Ó❤➄ ➅❢➀➆❢➄ ➭❦❧➈➄ Ü❢➀➭❢➄ ✇♥➄ ➫❢➄ ♥❧④ ➭①❧➄ ➹❢➀❣❢ ⑧⑥⑨⑨➩❶ ➒➥➋➀➛②❹♣❦➀

④♥❧❦❤④⑤ ✉♣❦❿ ■➾➏➐➏➥ ➾➚➏➓➊➎➺➳➾❢❍➒➤➵➌ Ô➪➺✃➌ ➲➚➋➊ ➷→➣ ⑥⑩⑦⑨↕⑥⑩⑦↔➛♣❦⑤⑤➅❹✉

➙⑩❢ ➅①④❤➄ ➂❢➄ ♥❧④ ×♥⑤❻❿♥❧➄ à❢ ⑧❡➨➨⑥❶ ➛❻❹②❦④♥❧❹➄ ➞♥♣❹➟❦➼❤④❹➄ ♥❧④ ➫♥♥❥❤♣❤❧↕

❥❻♣❹❹ ❧❹➇ ④❤❥❹♣❼❹❧❦❤④⑤ ✉♣❦❿ ❥❻❹ ❿♥♣❤❧❹ ⑤❼❦❧➈❹ Ô➪➒➤➏➥➊➓➤➱➾➺➤➤➊ ➒➎➒➚➋➊❢ ➦➌

➉➊➋➌ ➍➎➏➐➌ ➻➻➣ ❡➩⑨⑩↕❡➩❡➩ ➛♣❦⑤⑤➅❹✉

➙➨❢ Ñ❻⑤♥➟❤➄ ➂❢➄ à♥❧➄ Ó❢ ➆❢➄ ❒❥❦➄ ➭❢➄ ➠④♥❥⑤①➈❤➄ ➹❢➄ ❒➇♥❥♥➄ ❣❢➄ ♥❧④ ×❦❿❦④♥➄ à❢

⑧❡➨➨➩❶ ➆❻❹ ❤⑤❦②♥❥❤❦❧ ♥❧④ ➺➥ ➵➺➵➏ ❼❦❥❹❧❥ ♥❧❥❤❥①❿❦♣ ♥✐❥❤➢❤❥q ❦✉ ✐②❹♣❦④♥❧❹

④❤❥❹♣❼❹❧❦❤④ ✉♣❦❿ ❥❻❹ ❦②❹❦♣❹⑤❤❧ ❦✉ ❥❻❹ ➞♣♥➡❤②❤♥❧ ❿❹④❤✐❤❧♥② ❼②♥❧❥➄ Ô➏➓➊➺Õ➒➎➊

➤➊➥á➾➐➏➎Õ➺ ➐➒➾Õ➏➥❢ ➸➺➏➏➎á➌ ç➒➐➌ Ô➪➒✃➌ ➴➒➋➋➌ Û➣ ⑥⑩⑩➨↕⑥⑩➨⑥ ➛♣❦⑤⑤➅❹✉

➩⑨❢ ➜❦❧♥✐❦➄ ③❢➄ ③♣❹➢❤❥❹♣♥➄ Ó❢➄ ♥❧④➜♥❧➈❦❧❤➄ Ó❢ ⑧❡➨⑩⑥❶ ➆❹♣❼❹❧❹⑤ ✉♣❦❿ ❥❻❹ ➁②❹④

♣❹⑤❤❧ ❦✉ ➲➎➊➳➚➊➎➺➊ ➪➳➥➾➋➒➺➥➺➺❢ ➑➒➥➐➺➚➏➥➋➏ ➐➒➤➤❞➲➚➊➐➒✃➺➊ ➐➒➤➤➒ ➾➚➺➒➥Þ➒ Õ➺➾➺å

➚➪➒ ➒ ✃➊➋➒✃➊➋➺➚➪➒ Û➷➣ ➩⑦↔↕➩➬⑨

➩❡❢ ➞♥♣❥❦❧➄ ❣❢ ➹❢ ➅❢➄ ➛❻❹①❧➈➄ ➹❢ ➆❢➄ ➛♣❦⑤⑤➄ ➂❢ ❣❢➄ ➃♥✐➟❿♥❧➄ Ó❢ ➜❢➄ ♥❧④➜♥♣❥❤❧➀

➭❿❤❥❻➄ ➜❢ ⑧❡➨⑦❡❶ ❡⑨⑨➙❢ ❣❤❥❹♣❼❹❧❦❤④ ➁❤❥❥❹♣ ❼♣❤❧✐❤❼②❹⑤❢ ③♥♣❥ ❒❒❒❢ ➆❻❹ ✐❦❧⑤❥❤➀

❥①❥❤❦❧ ❦✉ ✐②❹♣❦④❤❧❢ ➦➌ Ô➪➒✃➌ ➘➏➚➌ ❡⑨❢❡⑨➙➨❾➃➅➨⑦❡⑨⑨⑨↔⑨⑦❡ ➛♣❦⑤⑤➅❹✉

➩⑥❢ ➂♣❤❿♥➄ à❢➄ ×❤❧❦⑤❻❤❥♥➄ ➜❢➄ ♥❧④ ➂➟❤❥♥➄ ➹❢ ⑧⑥⑨⑨➬❶ ✇♥❥①♣♥② ❼♣❦④①✐❥ ⑤q❧❥❻❹⑤❤⑤

✉♣❦❿ ⑧⑩♥➑❶➀ ♥❧④ ⑧⑩♥➘❶➀➁❤✐q✐②❦✉♥♣❧❹⑤❦②⑤❽ ⑤q❧❥❻❹⑤❤⑤ ❦✉ ⑧✂❶➀➇❤❹④❹❧④❤❦② ➂➄

⑧✂❶➀❧❦♣⑤❹⑤❥❹♣❥❹♣❼❹❧❹ ④❤❹❧❹ ❹⑤❥❹♣ ♥❧④ ⑧é❶➀⑤①➁❹♣⑤❤✐ ♥✐❤④❢ ➽➒➋➎➊➪➒➐➎➏➥❚

➲➾➱✃✃➒➋➎➱ ❐➷➣ ❡➬⑨❡↕❡➬❡❡ ➛♣❦⑤⑤➅❹✉

➩➙❢ ❮①➄ ➛❢➀Ó❢➄ ♥❧④ Ó❤❧➄ ➹❢ ➅❢ ⑧❡➨➨➬❶ Ó♥➁④♥❧❦❤④⑤ ♥❧④ ➁❤⑤⑧➁❤➁❹❧➡q②⑤❶ ✉♣❦❿

➦➳➥á➒➎✃➊➥➥➺➊ ⑤❼❹✐❤❹⑤❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ÛÛ➣ ❡⑨❡↕❡⑨↔ ➛♣❦⑤⑤➅❹✉

➩➩❢ ➞❦♥②❤❧❦➄ ❣❢ ➜❢➄ ➜✐Ó❹♥❧➄ ➭❢➄ ➅❹q❧❦②④⑤➄ ❮❢ ➝❢➄ ♥❧④ ➆❤❧❥❦➄ ❮❢ ➝❢ ⑧⑥⑨⑨➩❶

Ó♥➁④♥❧❹ ❣❤❥❹♣❼❹❧❹⑤ ❦✉ ➴➒➏➥➳➎➳➾ ➾➺è➺➎➺➚➳➾❢ ➦➌ ➉➊➋➌ ➍➎➏➐➌ ➧→➣ ➬❡➩↕➬❡➬

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➩↔❢ ❰♣♥q➄ ➛❢ ➂❢➄ ➅❤➢❹❥❥➄ ❣❢ ➠❢ ➂❢➄ ♥❧④ ❣♥➢❤❹⑤➀➛❦②❹❿♥❧➄ ➜❢ ➆❢ ⑧⑥⑨⑨➙❶ ➆❻❹ ♥➁⑤❦➀

②①❥❹ ⑤❥❹♣❹❦✐❻❹❿❤⑤❥♣q ❦✉ ♥ ④❤❥❹♣❼❹❧❹ ✉♣❦❿ ➸➊➤➤➏➋➊ ➊➳➚➪➒➎➺❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱

➧➶➣ ➩⑨➨↕➩❡➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➩⑦❢ ➹♥♣♣❤⑤➄ Ó❢ ➃❢➄ ➭♥❼♥♣❧❦➄ ➂❢➄ ➃❦❻❧⑤❥❦❧➄ ➂❢➄ ③♣❤⑤❤✐➄ ➭❢➄ Ý①➄➜❢➄ ➂②②♥♣④➄ ➭❢➄ ×♥❥❻❤♣❹➀

⑤♥❧➄ ➂❢➄ Ñ①❹②②❹❥➄ ➆❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨⑨↔❶ ➆❻❹ ❿♥❤➡❹ ➲➥❆ ➈❹❧❹ ❤⑤ ❤❧④①✐❹④

➁q ❋➳➾➊➎➺➳✃ ♥❥❥♥✐➟ ♥❧④ ❹❧✐❦④❹⑤ ♥❧ ➒➥➋➀✐❦❼♥②q② ④❤❼❻❦⑤❼❻♥❥❹ ⑤q❧❥❻♥⑤❹❢

➍➤➊➥➋ ç➏➤➌ ➸➺➏➤➌ ➻ß➣ ⑩⑩❡↕⑩➨➩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➩➬❢ ➫❻♥❧➄ Ý❢➄ ➞♥✐❻➄ ➭❢ ➭❢➄ ➹♥❧⑤❹❧➄ ✇❢ Ó❢➄ Ó①❧④❹➄ ➛❢➄ ♥❧④ ➭❤❿❦❧⑤❹❧➄ ➹❢ ➆❢ ⑧⑥⑨❡↔❶

➂④④❤❥❤❦❧♥② ④❤❥❹♣❼❹❧❹⑤ ✉♣❦❿ ➍➪➱➾➚➏✃➺➋➎➒➤➤➊ ➓➊➋➒➥➾ ⑤q❧❥❻❹⑤❤➡❹④ ➁q ✐❦❼♥②q②

④❤❼❻❦⑤❼❻♥❥❹❾➟♥①♣❹❧❹ ⑤q❧❥❻♥⑤❹ ⑧③❼➛③➭❾×➭❶❢ ➍➤➊➥➋ ➍➪➱➾➺➏➤➌ ➸➺➏➚➪➒✃➌ ß➧➣

❡❡⑨↕❡❡➩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➩⑩❢ ➂❧④❹♣⑤❹❧➀➅♥❧➁❹♣➈➄ ➃❢➄ ×❦❧➈⑤❥♥④➄ ×❢ ➆❢➄ ✇❤❹②⑤❹❧➄ ➜❢ ➆❢➄ ➃❹❧⑤❹❧➄ ✇❢ ➞❢➄ ③♥❥➀

❹♣♥➟❤➄ ❒❢➄ ➞♥✐❻➄ ➭❢ ➭❢➄ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄ ➫❹♣➁❹➄ ③❢➄ ➭❥♥❹♣➟➄ ❣❢➄ ➞❦❻②❿♥❧❧➄ ➃❢➄

➜Ò②②❹♣➄ ➞❢ Ó❢➄ ♥❧④ ➹♥❿➁❹♣➈❹♣➄ ➞❢ ⑧⑥⑨❡⑦❶ ➠➼❼♥❧④❤❧➈ ❥❻❹ ②♥❧④⑤✐♥❼❹ ❦✉ ④❤❥❹♣➀

❼❹❧❹ ⑤❥♣①✐❥①♣♥② ④❤➢❹♣⑤❤❥q ❥❻♣❦①➈❻ ⑤❥❹♣❹❦✐❻❹❿❤✐♥②②q ✐❦❧❥♣❦②②❹④ ✐❦❿➁❤❧♥❥❦➀

♣❤♥② ➁❤❦⑤q❧❥❻❹⑤❤⑤❢ ➲➥á➒�➌ Ô➪➒✃➌ ■➥➋➌ ê➐➌ ê➥á➤➌ ➻➻➣ ⑥❡➩⑥↕⑥❡➩⑦ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

➩➨❢ ③❹❥❹♣⑤➄ ➅❢ ➃❢➄ ➝②❦♣q➄ ➃❢ ➠❢➄ ➃❹❥❥❹♣➄ ➅❢➄ ➅♥➢❧➄➜❢➜❢➄ Ó❹❹➄ ➹❢➀➃❢➄ ➛❦♥❥❹⑤➄ ➅❢➜❢➄ ♥❧④

➛♣❦❥❹♥①➄ ➅❢ ➞❢ ⑧⑥⑨⑨⑨❶ ➂➁❤❹❥♥④❤❹❧❹ ⑤q❧❥❻♥⑤❹ ✉♣❦❿ ❰♣♥❧④ ➝❤♣ ⑧➲è➺➒➾ á➎➊➥å

➐➺➾❶❽ ✐❻♥♣♥✐❥❹♣❤➡♥❥❤❦❧ ♥❧④ ❿❹✐❻♥❧❤⑤❿ ❦✉ ♥✐❥❤❦❧ ❦✉ ❥❻❹ ➁③⑤❹①④❦❿♥❥①♣❹✁

♣❹✐❦❿➁❤❧♥❧❥ ❹❧➡q❿❹❢ ➸➺➏➚➪➒✃➺➾➋➎➱ ➶ß➣ ❡↔↔➨⑥↕❡↔⑦⑨⑥ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔⑨❢ ➞❦❻②❿♥❧❧➄ ➝❢➄ ♥❧④➛➡❹♣⑤❦❧➄➹❢ ⑧❡➨➬➨❶ ✇❹①❹ ②♥➁④♥❧➀ ①❧④ ❼❤❿♥♣❹❧➀④❹♣❤➢♥❥❹

♥①⑤ ➍➊➤➊Õ➏ä➺➊ ➎➏➾➒➊❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ❐➷➣ ❡❡↔↕❡❡⑩ ➛♣❦⑤⑤➅❹✉

↔❡❢ ➜♥❧❧➄ ➝❢ ➜❢➄ ③♣❤⑤❤✐➄ ➭❢➄ ❣♥➢❹❧❼❦♣❥➄ ➠❢ ×❢➄ ❣❹❥❹♣❿♥❧➄ ➜❢ ×❢➄ ➛❦♥❥❹⑤➄

➅❢ ➜❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡⑨❶ ➂ ⑤❤❧➈②❹ ♣❹⑤❤④①❹ ⑤➇❤❥✐❻ ✉❦♣ ➜➈✷✂➀④❹❼❹❧➀

④❹❧❥ ❤❧❻❤➁❤❥❤❦❧ ✐❻♥♣♥✐❥❹♣❤➡❹⑤ ❼②♥❧❥ ✐②♥⑤⑤ ❒❒ ④❤❥❹♣❼❹❧❹ ✐q✐②♥⑤❹⑤ ✉♣❦❿

❼♣❤❿♥♣q ♥❧④ ⑤❹✐❦❧④♥♣q ❿❹❥♥➁❦②❤⑤❿❢ ➦➌ ➸➺➏➤➌ Ô➪➒✃➌ ➔➷➻➣ ⑥⑨↔↔⑩↕⑥⑨↔⑦➙

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔⑥❢ Ó❤➄ ➃❢➀Ó❢➄ ➛❻❹❧➄ Ü❢➀Ü❢➄ ➃❤❧➄ Ü❢➀③❢➄ ❰♥❦➄ ➃❢➄ ➫❻♥❦➄ ③❢➀➃❢➄ Ó①➄ ➭❢➄ ♥❧④ ➫❹❧➈➄ à❢

⑧⑥⑨❡⑥❶ ❒❹➛③➭⑥ ❤⑤ ❼❦❥❹❧❥❤♥②②q ❤❧➢❦②➢❹④ ❤❧ ❥❻❹ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉ ❼❻♥♣❿♥✐❦②❦➈➀

❤✐♥②②q ♥✐❥❤➢❹ ■➾➏➐➏➥ ④❤❥❹♣❼❹❧❦❤④⑤ ♣♥❥❻❹♣ ❥❻♥❧ ➈❤➁➁❹♣❹②②❤❧❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱

→➧➣ ➙⑥↕➙➨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔➙❢ ③❦❥❥❹♣➄ ×❢➄ ➛♣❤⑤➇❹②②➄ ➃❢➄ ➫❤➄ ➃❢➄ ➭❥①➁➁⑤➄ ➂❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡➩❶ ✇❦➢❹②

❼♣❦④①✐❥ ✐❻❹❿❤⑤❥♣q ✉♣❦❿ ❿❹✐❻♥❧❤⑤❥❤✐ ♥❧♥②q⑤❤⑤ ❦✉ ➒➥➋➀✐❦❼♥②q② ④❤❼❻❦⑤❼❻♥❥❹

⑤q❧❥❻♥⑤❹⑤ ✉♣❦❿ ❼②♥❧❥ ❻❦♣❿❦❧❹ ➁❤❦⑤q❧❥❻❹⑤❤⑤❢ ➲➥á➒�➌ Ô➪➒✃➌ ■➥➋➌ ê➐➌ ê➥á➤➌

➻➶➣ ➬❡➨⑩↕➬⑥⑨⑥ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔➩❢ ③❦❥❥❹♣➄ ×❢ ➛❢➄ ➫❤➄ ➃❢➄ ➹❦❧➈➄ à❢ ➃❢➄ ➭✐❻①②❥❹➄ ➭❢➄ ➜♥②✐❻❦➇➄ ➞❢➄ ➆♥❧❥❤②②❦➄ ❣❢ ➃❢➄ ♥❧④

③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡⑦❶ ➞②❦✐➟❤❧➈ ④❹❼♣❦❥❦❧♥❥❤❦❧➇❤❥❻ ♣❹❥❹❧❥❤❦❧ ❦✉ ♥♣❦❿♥❥❤✐❤❥q ❤❧

♥ ❼②♥❧❥ ➒➥➋➀✐❦❼♥②q② ④❤❼❻❦⑤❼❻♥❥❹ ⑤q❧❥❻♥⑤❹ ②❹♥④⑤ ❥❦ ❼♣❦④①✐❥ ♣❹♥♣♣♥❧➈❹❿❹❧❥❢

➲➥á➒�➌ Ô➪➒✃➌ ■➥➋➌ ê➐➌ ê➥á➤➌ ➻➻➣ ⑦➙➩↕⑦➙⑩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔↔❢ ➹♥❧⑤❹❧➄ ✇❢ Ó❢➄ ✇❤⑤⑤❹❧➄ ➃❢ ✇❢➄ ♥❧④ ➹♥❿➁❹♣➈❹♣➄ ➞❢ ⑧⑥⑨❡➬❶ ➆➇❦ ♣❹⑤❤④①❹⑤ ④❹➀

❥❹♣❿❤❧❹ ❥❻❹ ❼♣❦④①✐❥ ❼♣❦✉❤②❹ ❦✉ ❥❻❹ ✐②♥⑤⑤ ❒❒ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹⑤ ➆③➭❡➩ ♥❧④

➆③➭⑥❡ ❦✉ ➽➎➺➓➋➒➎➱á➺➳✃ �➺➤Õ➏➎➐➺➺❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ❐➶➷➣ ↔⑥↕↔⑦ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

↔⑦❢ ➭✐❻①②❥❹➄ ➭❢➄ ③❦❥❥❹♣➄ ×❢ ➛❢➄ Ó❹❿➟❹➄ ➛❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡⑩❶ ➛♥❥♥②q❥❤✐ ➁♥⑤❹⑤

♥❧④ ⑤❥❹♣❹❦✐❦❧❥♣❦② ❤❧ Ó♥❿❤♥✐❹♥❹ ✐②♥⑤⑤ ❒❒ ④❤❥❹♣❼❹❧❹ ✐q✐②♥⑤❹⑤❢ ➸➺➏➚➪➒✃➺➾➋➎➱

➻→➣ ➙➩➬➙↕➙➩➬➨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔➬❢ ➃❤❧➄ ➞❢➄ ➛①❤➄ ❰❢➄❰①❦➄ ➃❢➄ ➆♥❧➈➄ ➃❢➄ ❣①♥❧➄ Ó❢➄ Ó❤❧➄ ➹❢➄ ➭❻❹❧➄ à❢➄ ➛❻❹❧➄➆❢➄ ➫❻♥❧➈➄

➹❢➄ ♥❧④ ➹①♥❧➈➄ Ó❢ ⑧⑥⑨❡➬❶ ➝①❧✐❥❤❦❧♥② ④❤➢❹♣⑤❤✉❤✐♥❥❤❦❧ ❦✉ ➟♥①♣❹❧❹ ⑤q❧❥❻♥⑤❹➀

②❤➟❹ ➈❹❧❹⑤ ❤❧ ■➾➏➐➏➥ ➎➳è➒➾➚➒➥➾❢ ➍➤➊➥➋ ➍➪➱➾➺➏➤➌ ❐→Û➣ ➨➩➙↕➨↔↔ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

↔⑩❢ ➜♥✉①➄ ➭❢➄ ③❦❥❥❹♣➄ ×❢ ➛❢➄ ➹❤②②➇❤➈➄ ➜❢ Ó❢➄ ➭✐❻①②❥❹➄ ➭❢➄ ➛♣❤⑤➇❹②②➄ ➃❢➄ ♥❧④ ③❹❥❹♣⑤➄

➅❢ ➃❢ ⑧⑥⑨❡↔❶ ➠✉✉❤✐❤❹❧❥ ❻❹❥❹♣❦✐q✐②❤⑤♥❥❤❦❧ ➁q ⑧④❤❶❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹⑤❢ Ô➪➒✃➌

Ô➏✃✃➳➥➌ ✭Ô➊✃è➌✄ ➻❐➣ ❡➙➩⑩↔↕❡➙➩⑩➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

↔➨❢ Ý①➄ ➜❢➄ ❮❤②④❹♣❿♥❧➄ ③❢ ➅❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨⑨➬❶ ➝❦②②❦➇❤❧➈ ❹➢❦②①❥❤❦❧æ⑤

②❹♥④ ❥❦ ♥ ⑤❤❧➈②❹ ♣❹⑤❤④①❹ ⑤➇❤❥✐❻ ✉❦♣ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ❼♣❦④①✐❥ ❦①❥✐❦❿❹❢

➍➎➏➚➌ ➉➊➋➤➌ ➲➚➊➐➌ ➘➚➺➌ â➌➘➌➲➌ ❐ÙÛ➣ ➬➙➨➬↕➬➩⑨❡ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦⑨❢ ➃❤♥➄ ➜❢➄ ➫❻❦①➄ ×❢➄ ➆①✉❥⑤➄ ➭❢➄ ➭✐❻①②❥❹➄ ➭❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡➬❶ ➂ ❼♥❤♣ ❦✉

♣❹⑤❤④①❹⑤ ❥❻♥❥ ❤❧❥❹♣♥✐❥❤➢❹②q ♥✉✉❹✐❥ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ❼♣❦④①✐❥ ❦①❥✐❦❿❹❢

➲Ô➘ Ô➪➒✃➌ ➸➺➏➤➌ ❐➔➣ ⑩⑦⑥↕⑩⑦➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦❡❢ ➹❤②②➇❤➈➄ ➜❢ Ó❢➄ Ý①➄ ➜❢➄ ➆❦q❦❿♥⑤①➄ ➆❢➄ ➆❤❹♣❧♥❧➄ ➜❢ ➭❢➄ ❮❹❤➄ ❰❢➄ ➛①❤➄ ❰❢➄

➹①♥❧➈➄ Ó❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢ ⑧⑥⑨❡❡❶ ❣❦❿♥❤❧ ②❦⑤⑤ ❻♥⑤ ❤❧④❹❼❹❧④❹❧❥②q ❦✐➀

✐①♣♣❹④ ❿①②❥❤❼②❹ ❥❤❿❹⑤ ❤❧ ❼②♥❧❥ ❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ❹➢❦②①❥❤❦❧❢ ➍➤➊➥➋ ➦➌ ➧➷➣

❡⑨↔❡↕❡⑨⑦⑨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹
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⑦⑥❢ ③❹②❦❥➄ ×❢ ➂❢➄ ➹♥➈❹②❥❻❦♣❧➄ ❣❢ ➜❢➄ ➂④④❤⑤❦❧➄ ➃❢ ➞❢➄ ♥❧④ ➫❹♣➁❹➄ ③❢ ⑧⑥⑨❡➬❶ ➞❤❦➀

⑤q❧❥❻❹⑤❤⑤ ❦✉ ❥❻❹ ❦➼q➈❹❧♥❥❹④ ④❤❥❹♣❼❹❧❹ ❧❹➡①➟❦② ❤❧ ❥❻❹ ❿❹④❤✐❤❧♥② ❼②♥❧❥

■➾➏➐➏➥ ➎➳è➒➾➚➒➥➾ ❤⑤ ✐♥❥♥②q➡❹④ ➁q ♥ ❼♥❤♣ ❦✉ ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹⑤❢ ➍➴Ø➘ Ø➥➒

❐➔➣ ❹⑨❡➬⑦↔⑨➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦➙❢ ➃❤♥➄➜❢➄ Ñæ➞♣❤❹❧➄ ➆❢ ➠❢➄ ➫❻♥❧➈➄ à❢➄ ➭❤❹➈❹②➄ ➃❢ ➞❢➄ ➆♥❧❥❤②②❦➄ ❣❢ ➃❢➄ ♥❧④ ③❹❥❹♣⑤➄ ➅❢ ➃❢

⑧⑥⑨❡⑩❶ ➛❻♥❧➈❤❧➈ ✉♥✐❹❽ ♥ ➟❹q ♣❹⑤❤④①❹ ✉❦♣ ❥❻❹ ♥④④❤❥❤❦❧ ❦✉ ➇♥❥❹♣ ➁q ⑤✐②♥♣❹❦②

⑤q❧❥❻♥⑤❹❢ ➲Ô➘ Ô➊➋➊➤➌ ➷➣ ➙❡➙➙↕➙❡➙➬ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦➩❢ ➹❹②②❤➇❹②②➄ ➛❢➂❢➄ ➛❻♥❧④②❹♣➄ ③❢➜❢➄ ③❦❦②❹➄ ➂❢➄ ❣❹❧❧❤⑤➄ ➠❢ ➭❢➄ ♥❧④③❹♥✐❦✐➟➄❮❢ ➃❢

⑧⑥⑨⑨❡❶ ➆❻❹ ➛à③⑩⑩➂ ✐q❥❦✐❻♣❦❿❹ ③➩↔⑨➄ ➒➥➋➀➟♥①♣❹❧❦❤✐ ♥✐❤④ ❦➼❤④♥⑤❹➄ ✐♥❥♥➀

②q➡❹⑤ ❥❻♣❹❹ ⑤❥❹❼⑤ ❦✉ ❥❻❹ ➈❤➁➁❹♣❹②②❤❧ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❼♥❥❻➇♥q❢ ➍➎➏➚➌ ➉➊➋➤➌ ➲➚➊➐➌

➘➚➺➌ â➌➘➌➲➌ ß➷➣ ⑥⑨⑦↔↕⑥⑨➬⑨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦↔❢ ➹♥❧➄ Ü❢➀➞❢➄ ➛❻❹①❧➈➄ ➭❢➄ ➆♥❤➄ ➃❢➄ Ü❤♥❦➄ ➛❢➀➝❢➄ ➭❦❧➈➄ ➃❢➀➫❢➄ ➆⑤❦➄ ➆❢➀➝❢➄ ➭①❧➄

➹❢➀❣❢➄ ♥❧④ Ý①➄ ➹❢➀Ý❢ ⑧⑥⑨⑨⑦❶ ➜♥❦❹✐♣q⑤❥♥② ➫➄ ♥ ✐q❥❦❥❦➼❤✐ ④❤❥❹♣❼❹❧❹ ✉♣❦❿

■➾➏➐➏➥ ➒➎➺➏➚➊➤➱ä ➇❤❥❻ ♥ ①❧❤✉①❹ ⑤➟❹②❹❥❦❧❢ Ø➎á➌ ➴➒➋➋➌ ➷➣ ➩➬⑥➬↕➩➬➙⑨ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

⑦⑦❢ Ó❤➄ Ý❢➀✇❢➄ ③①➄ ➃❢➀Ý❢➄ ❣①➄ Ý❢➄ Ó❦①➄ Ó❢➀❰❢➄ Ó❤➄ Ó❢➀➜❢➄ ➹①♥❧➈➄ ➭❢➀Ý❢➄ ➫❻♥❦➄ ➞❢➄

➫❻♥❧➈➄ ➜❢➄ ➹❹➄ ➝❢➄ Ó①❦➄ Ý❢➄ Ý❤♥❦➄ ❮❢➀Ó❢➄ ♥❧④ ➭①❧➄ ➹❢➀❣❢ ⑧⑥⑨❡⑨❶ ➭❥♣①✐❥①♣❹

♥❧④ ✐q❥❦❥❦➼❤✐❤❥q ❦✉ ④❤❥❹♣❼❹❧❦❤④⑤ ✉♣❦❿ ■➾➏➐➏➥ ➒➎➺➏➚➊➤➱ä❢ ➦➌ ➉➊➋➌ ➍➎➏➐➌ →➶➣

❡⑩⑨➙↕❡⑩⑨➨ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑦➬❢ ❰❦❧➡●②❹➡➄ ➂❢ ❰❢➄ ➂❧④♣❆⑤➄ Ó❢ ➭❢➄ Ó①❤⑤➄ ➃❢ ❰❢➄ ➞♣❤❥❦➄ ❒❢➄ ♥❧④ ➅❦④♣❘➈①❹➡➄ ➜❢ Ó❢

⑧❡➨➨❡❶ ❣❤❥❹♣❼❹❧❹⑤ ✉♣❦❿ ➘➊➤➵➺➊ ✃➒➤➤➺Õ➒➎➊❢ ➍➪➱➋➏➚➪➒✃➺➾➋➎➱ ➶Ù➣ ➩⑨⑦➬↕➩⑨➬⑨

➛♣❦⑤⑤➅❹✉

⑦⑩❢ ➛❻❹❧➄ à❢➀Ó❢➄ Ó♥❧➄ à❢➀➹❢➄ ➹⑤❤❹❻➄ ③❢➀❮❢➄ ❮①➄ ➛❢➀➛❢➄ ➛❻❹❧➄ ➭❢➀Ó❢➄ à❹❧➄ ➛❢➀➆❢➄

➛❻♥❧➈➄ ➝❢➀➅❢➄ ➹①❧➈➄ ❮❢➀➛❢➄ ♥❧④ ❮①➄ à❢➀➛❢ ⑧⑥⑨⑨⑩❶ ➞❤❦♥✐❥❤➢❹ ✐❹❿➁♣♥❧❹

④❤❥❹♣❼❹❧❦❤④⑤ ❦✉ ➲➥➺➾➏✃➒➤➒➾ ➺➥➐➺➚➊❢ ➦➌ ➉➊➋➌ ➍➎➏➐➌ →❐➣ ❡⑥⑨➬↕❡⑥❡⑥ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

⑦➨❢ Ó❤➄ Ó❢➀➜❢➄ Ó❤➄ ❰❢➀à❢➄ ③①➄ ➃❢➀Ý❢➄ Ý❤♥❦➄❮❢➀Ó❢➄ ❣❤❧➈➄ Ó❢➀➭❢➄ ♥❧④➭①❧➄➹❢➀❣❢ ⑧⑥⑨⑨➨❶

ê➥➋➀➟♥①♣♥❧❹ ♥❧④ ✐❹❿➁♣♥❧❹ ④❤❥❹♣❼❹❧❦❤④⑤ ✉♣❦❿ ■➾➏➐➏➥ ➾➚➳➤➓➏➥➒➊➋➳➾ ♥❧④

❥❻❹❤♣ ✐q❥❦❥❦➼❤✐❤❥q❢ ➦➌ ➉➊➋➌ ➍➎➏➐➌ →➔➣ ❡⑩↔❡↕❡⑩↔⑦ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬⑨❢ ×❤♣➁q➄ ➃❢➄ ✇❤⑤❻❤❿❦❥❦➄➜❢➄ ③♥♣➟➄ ➃❢ ❰❢➄❮❤❥❻❹♣⑤➄ ➭❢ ➆❢➄ ✇❦➇♣❦❦➡❤➄ ➝❢➄ ➞❹❻♣❹❧④❥➄

❣❢➄ ➅①❥②❹④➈❹➄ ➠❢ ➃❢ ❰❢➄ ➝❦♣❥❿♥❧➄ ➃❢ Ó❢➄ ➃❦❻❧⑤❦❧➄ ➹❢ ➠❢➄ ➂❧④❹♣⑤❦❧➄ ➃❢ Ï❢➄ ♥❧④

×❹♥⑤②❤❧➈➄ ➃❢ ❣❢ ⑧⑥⑨❡⑨❶➛②❦❧❤❧➈ ❦✉ ✐♥⑤➁❹❧❹ ♥❧④❧❹❦✐❹❿➁♣❹❧❹ ⑤q❧❥❻♥⑤❹⑤ ✉♣❦❿

➠①❼❻❦♣➁❤♥✐❹♥❹ ❼②♥❧❥⑤ ♥❧④ ❹➼❼♣❹⑤⑤❤❦❧ ❤❧ ➘➊➚➚➪➊➎➏✃➱➚➒➾ ➚➒➎➒➵➺➾➺➊➒❢ ➍➪➱➋➏å

➚➪➒✃➺➾➋➎➱ →❐➣ ❡➩⑦⑦↕❡➩➬➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬❡❢ ➠❧❧♥➮④♥❦①❤➄ ➹❢➄ Ï♥✐❻❦❧➄ ❰❢➄ ❰❤♥✐♥②❦❧❹➄ ➛❢➄ ➞❹⑤⑤❹➄ ❒❢➄ ➭♥②②♥①④➄ ➛❢➄ ➹❹♣➡❦➈➄

➜❢➄ ♥❧④ ➆❤⑤⑤❤❹♣➄ ➂❢ ⑧⑥⑨❡⑨❶ ➆♣❤✐❻❦❿❹ ⑤❼❹✐❤✉❤✐ ❹➼❼♣❹⑤⑤❤❦❧ ❦✉ ❥❻❹ ❥❦➁♥✐✐❦

⑧➉➺➚➏➋➺➊➥➊ ➾➱➤➵➒➾➋➎➺➾❶ ✐❹❿➁♣♥❥♣❤❹❧➀❦② ⑤q❧❥❻♥⑤❹ ➈❹❧❹⑤ ❤⑤ ✐❦❧❥♣❦②②❹④ ➁q ➁❦❥❻

♥✐❥❤➢♥❥❤❧➈ ♥❧④ ♣❹❼♣❹⑤⑤❤❧➈ ✐❤⑤➀♣❹➈❤❦❧⑤❢ ➍➤➊➥➋ ç➏➤➌ ➸➺➏➤➌ →➶➣ ⑦➬➙↕⑦⑩↔

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬⑥❢ ➹♥❿♥❧❦➄ à❢➄ ×①➡①q♥❿♥➄ ➆❢➄ ❒❥❦❻➄ ✇❢➄ ➝①♣❤❻♥❥♥➄ ×❢➄ ➭❹❥❦➄ ➹❢➄ ♥❧④ ❣♥❤♣❤➄ ➆❢

⑧⑥⑨⑨⑥❶ ➝①❧✐❥❤❦❧♥② ♥❧♥②q⑤❤⑤ ❦✉ ❹①➁♥✐❥❹♣❤♥② ④❤❥❹♣❼❹❧❹ ✐q✐②♥⑤❹⑤ ♣❹⑤❼❦❧⑤❤➁②❹

✉❦♣ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉ ♥ ④❤❥❹♣❼❹❧❹ ♥❧❥❤➁❤❦❥❤✐➄ ❥❹♣❼❹❧❥❹✐❤❧❢ ➦➌ ➸➺➏➤➌ Ô➪➒✃➌ ➔→→➣

➙➬⑨➨⑩↕➙➬❡⑨➩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬➙❢ ❣♥❤♣❤➄ ➆❢➄ ➹♥❿♥❧❦➄ à❢➄ ×①➡①q♥❿♥➄ ➆❢➄ ❒❥❦❻➄ ✇❢➄ ➝①♣❤❻♥❥♥➄ ×❢➄ ♥❧④ ➭❹❥❦➄ ➹❢

⑧⑥⑨⑨❡❶ ➠①➁♥✐❥❹♣❤♥② ④❤❥❹♣❼❹❧❹ ✐q✐②♥⑤❹ ➈❹❧❹⑤ ❹⑤⑤❹❧❥❤♥② ✉❦♣ ❼♣❦④①✐❥❤❦❧ ❦✉ ❥❻❹

❤⑤❦❼♣❹❧❦❤④ ♥❧❥❤➁❤❦❥❤✐ ❥❹♣❼❹❧❥❹✐❤❧❢ ➦➌ ➸➊➚➋➒➎➺➏➤➌ ❐➷➶➣ ⑦⑨⑩↔↕⑦⑨➨➩ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

➬➩❢ ❒➟❹④♥➄ ➹❢➄ ➭❻❤❧➀à♥➄ ×❢➄ ✇♥➈♥❿❤❥⑤①➄ ➆❢➄ ♥❧④ ➆❦❿❦④♥➄ ➹❢ ⑧⑥⑨❡⑦❶ ➞❤❦⑤q❧➀

❥❻❹⑤❤⑤ ❦✉ ❿❹♣✐♥❼❥①♣❤✐ ♥✐❤④ ④❹♣❤➢♥❥❤➢❹ ❦✉ ❥❻❹ ②♥➁④♥❧❹➀❥q❼❹ ④❤❥❹♣❼❹❧❹➄

✐q⑤②♥➁④♥❧ ❥❻♥❥ ❼❦❥❹❧❥❤♥❥❹⑤ ❤❿❤❼❹❧❹❿ ♥✐❥❤➢❤❥q ♥➈♥❤❧⑤❥ ❿❹❥❻❤✐❤②②❤❧➀♣❹➀

⑤❤⑤❥♥❧❥ ➘➋➊➓➪➱➤➏➚➏➚➚➳➾ ➊➳➎➒➳➾❽ ✐q⑤②♥➁④♥❧ ❤⑤ ➈❹❧❹♣♥❥❹④ ➁q ❿q✐❦❥❻❤❦②➀

❿❹④❤♥❥❹④ ➼❹❧❦➁❤❦❥❤✐ ④❹❥❦➼❤✉❤✐♥❥❤❦❧❢ ➦➌ ■➥➐➌ ç➺➚➎➏è➺➏➤➌ ➸➺➏➋➒➚➪➥➏➤➌ Û➶➣

➙⑥↔↕➙➩⑥ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬↔❢ ×❹❹②❤❧➈➄ ➛❢ ❒❢➄ ➜♥④❤②♥❦➄ Ó❢ Ó❢➄ ➫❹♣➁❹➄ ③❢➄ ❣①②②♥❥➄ ➹❢ ×❢➄ ♥❧④ ➞❦❻②❿♥❧❧➄ ➃❢

⑧⑥⑨❡❡❶ ➆❻❹ ❼♣❤❿♥♣q ④❤❥❹♣❼❹❧❹ ⑤q❧❥❻♥⑤❹ ❼♣❦④①✐❥⑤ ❦✉ ➍➺➚➒➊ ➊è➺➒➾ ②❹➢❦❼❤❿♥➀

♣♥④❤❹❧❹❾♥➁❤❹❥♥④❤❹❧❹ ⑤q❧❥❻♥⑤❹ ⑧③♥Ó➂➭❶ ♥♣❹ ❹❼❤❿❹♣⑤ ❦✉ ♥ ❥❻❹♣❿♥②②q ①❧⑤❥♥➁②❹

④❤❥❹♣❼❹❧❦②❢ ➦➌ ➸➺➏➤➌ Ô➪➒✃➌ ➔➷➧➣ ⑥❡❡➩↔↕⑥❡❡↔➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬⑦❢ ❰❹①⑤➟❹❧⑤➄ ➅❢ ➞❢ ➜❢➄ Ó①❥❹❤➮❧➄ ➃❢ ➜❢➄ ♥❧④ ➭✐❻❦❦❧❻❦➢❹❧➄ Ó❢ ➜❢ ⑧❡➨⑩➙❶ ➂❧❥❤➀

✉❹❹④♥❧❥ ♥✐❥❤➢❤❥q ❦✉ ⑤❦❿❹ ♥➮①➈♥♣❤❧ ④❹♣❤➢♥❥❤➢❹⑤ ❤❧ ❥❻♣❹❹ ②❹❼❤④❦❼❥❹♣❦①⑤ ⑤❼❹➀

✐❤❹⑤❢ êä➓➒➎➺➒➥➋➺➊ ➶ß➣ ➩⑨➙↕➩⑨➩ ➛♣❦⑤⑤➅❹✉

➬➬❢ ➞❹②②❹⑤➄ Ý❢➄ ➛♥❿❼⑤➄ ➝❢➄ ➛❦②②➄ ➃❢➄ ♥❧④ ③❤①②♥✐❻⑤➄ ➜❢ ❣❢ ⑧❡➨⑩↔❶ ❒❧⑤❹✐❥ ♥❧❥❤✉❹❹④♥❧❥

♥✐❥❤➢❤❥q ❦✉ ✐②❹♣❦④♥❧❹ ④❤❥❹♣❼❹❧❦❤④⑤ ♥➈♥❤❧⑤❥ ②♥♣➢♥❹ ❦✉ ➘➓➏➐➏➓➋➒➎➊ ➤➺➋➋➏➎➊➤➺➾

⑧➞❦❤⑤④❢❶ ⑧Ó❹❼❤④❦❼❥❹♣♥❶❢ ➦➌ Ô➪➒✃➌ ê➚➏➤➌ ❐❐➣ ❡➩➙➨↕❡➩➩↔ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➬⑩❢ ➂❧④❹♣⑤❦❧➄ ➃❢ ➛❢➄ ➞②♥❧❹q➄ ❮❢ ➜❢➄ ➛❦②❹➄ ➜❢ ❣❢➄ ➝❹②②❦➇⑤➄ Ó❢ Ó❢➄ Ó❹q➄ ➭❢ Ï❢➄

➭❻❹❼❼♥♣④➄ ➅❢ ✇❢➄ ♥❧④ ➭❤❿❿❦❧④⑤➄ ➜❢ ➭❢ ➃❢ ⑧❡➨⑩➨❶ ➆❻❹ ⑤❥♣①✐❥①♣❹ ❦✉ ❥➇❦

❧❹➇ ✐②❹♣❦④♥❧❹ ④❤❥❹♣❼❹❧❦❤④ ❼❦❥❹❧❥ ❤❧⑤❹✐❥ ♥❧❥❤✉❹❹④♥❧❥⑤ ✉♣❦❿ ➘➚➳➋➒➤➤➊➎➺➊

�➏➎➏➥➏�➺➺ ⑧➃①➡❶✭ ➮❦④♣❹②②❤❧ ➂ ♥ ➞❢ ➽➒➋➎➊➪➒➐➎➏➥ ➴➒➋➋➌ ➶Ù➣ ➩➬➙➬↕➩➬➩⑨

➛♣❦⑤⑤➅❹✉

➬➨❢ ➛❻♥②②❤⑤➄ ❰❢ Ó❢ ⑧⑥⑨⑨⑩❶ ❰❹❧❦❿❹ ❿❤❧❤❧➈ ✉❦♣ ❧❦➢❹② ❧♥❥①♣♥② ❼♣❦④①✐❥ ④❤⑤✐❦➢❹♣q❢

➦➌ ç➒➐➌ Ô➪➒✃➌ ➻❐➣ ⑥⑦❡⑩↕⑥⑦⑥⑩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑩⑨❢ ✇ë❥➡❿♥❧❧➄ ➹❢➀❮❢➄ ➹①♥❧➈➄ ➂❢➄ ♥❧④ Ñ⑤➁❦①♣❧➄ ➂❢ ⑧⑥⑨❡⑦❶ ③②♥❧❥ ❿❹❥♥➁❦②❤✐

✐②①⑤❥❹♣⑤❽ ✉♣❦❿ ➈❹❧❹❥❤✐⑤ ❥❦ ➈❹❧❦❿❤✐⑤❢ ➉➒� ➍➪➱➋➏➤➌ ➔❐❐➣ ➬➬❡↕➬⑩➨ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

⑩❡❢ ➞①⑤❥♥➄ Ó❢➄ ♥❧④ ➃❹❥❥❹♣➄ ➅❢ ⑧⑥⑨❡➬❶➜❦➢❤❧➈ ➁❹q❦❧④ ❥❻❹ ①➁❤✉①❤❥❦①⑤❽ ❥❻❹ ④❤➢❹♣⑤❤❥q

♥❧④ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉ ⑤❼❹✐❤♥②❥q ✐❦❿❼❦①❧④⑤ ❤❧ ❼②♥❧❥ ✐①❥❤✐①②♥♣ ➇♥➼❹⑤❢ ➍➪➱å

➋➏➚➪➒✃➌ ➑➒➵➌ ❐→➣ ❡⑥➬↔↕❡➙⑨➩ ➛♣❦⑤⑤➅❹✉

⑩⑥❢ ×❦④♥❿♥➄ à❢➄ ➭❻①❿➇♥q➄ ➜❢➄ Ó❹❤❧❦❧❹❧➄ ➅❢➄ ♥❧④ ❒❧❥❹♣❧♥❥❤❦❧♥② ✇①✐②❹❦❥❤④❹

➭❹✉①❹❧✐❹ ❣♥❥♥➁♥⑤❹ ➛❦②②♥➁❦♣♥❥❤❦❧ ⑧⑥⑨❡⑥❶ ➆❻❹ ⑤❹✉①❹❧✐❹ ♣❹♥④ ♥♣✐❻❤➢❹❽ ❹➼➀

❼②❦⑤❤➢❹ ➈♣❦➇❥❻ ❦✉ ⑤❹✉①❹❧✐❤❧➈ ④♥❥♥❢ ➉➳➚➤➒➺➚ ➲➚➺➐➾ ➑➒➾➌ ÛÙ➣ ❣↔➩↕❣↔⑦

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑩➙❢ ➞❹❧⑤❦❧➄ ❣❢ ➂❢➄ ➛♥➢♥❧♥①➈❻➄ ➜❢➄ ➛②♥♣➟➄ ×❢➄ ×♥♣⑤✐❻➀➜❤➡♣♥✐❻❤➄ ❒❢➄ Ó❤❼❿♥❧➄

❣❢ ➃❢➄ Ñ⑤❥❹②②➄ ➃❢➄ ♥❧④ ➭♥q❹♣⑤➄ ➠❢ ❮❢ ⑧⑥⑨❡➙❶ ❰❹❧➞♥❧➟❢ ➉➳➚➤➒➺➚ ➲➚➺➐➾ ➑➒➾➌ Û❐➣

❣➙⑦↕❣➩⑥ ➜❹④②❤❧❹

⑩➩❢ ➭✐❦❥❥❤➄ ➜❢ ➆❢➄ ➹❹♣♣❹♣♥➀➂✐❹➢❹④❦➄ ➛❢➄ Ñ②❤➢❹❤♣♥➄ ➆❢ ➞❢➄ ➛❦⑤❥♥➄ ➅❢ ③❢ Ñ❢➄ ➭♥❧❥❦⑤

➭à×④❹➅❦④♣❤➈①❹⑤➄ Ñ❢ ➅❢ ③❢➄ ➭✐❦❥❥❤➄ Ó❢➄ ♥❧④❣♥➀➛❦⑤❥♥➄ ➝❢ ➞❢ ⑧⑥⑨❡⑩❶ ➭❤⑤❥❹❿♥❥Ý➄

♥❧ ❦❧②❤❧❹ ➇❹➁➀➁♥⑤❹④ ✐❻❹❿❤❧✉❦♣❿♥❥❤✐⑤ ❥❦❦② ✉❦♣ ④♥❥♥ ❿♥❧♥➈❹❿❹❧❥ ❦✉ ⑤❹✐➀

❦❧④♥♣q ❿❹❥♥➁❦②❤❥❹⑤❢ ç➏➤➒➚➳➤➒➾ ➔➶➣ ❡⑨➙ ➛♣❦⑤⑤➅❹✉

⑩↔❢ ➹❹②②❹♣➄ ➭❢ ➅❢➄ ➜✐✇♥①➈❻❥➄ ➂❢➄ ③②❹❥❧❹➢➄ ❒❢➄ ➭❥❹❤❧➄ ➭❢➄ ♥❧④ ➆✐❻❹➟❻❦➢⑤➟❦❤➄ ❣❢

⑧⑥⑨❡↔❶ ❒❧➛❻❒➄ ❥❻❹ ❒❯③➂➛ ❒❧❥❹♣❧♥❥❤❦❧♥② ➛❻❹❿❤✐♥② ❒④❹❧❥❤✉❤❹♣❢ ➦➌ Ô➪➒✃➺➥å

Õ➏➎✃➌ →➣ ⑥➙ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

⑩⑦❢ ➹♥♥⑤➄ ➞❢ ➃❢➄ ③♥❼♥❧❤✐❦②♥❦①➄ ➂❢➄ à♥⑤⑤❦①♣➄ ➜❢➄ ❰♣♥➁❻❹♣♣➄ ➜❢➄ ➞②❦❦④➄ ③❢ ❣❢➄

➞❦➇④❹❧➄ ➃❢➄ ➛❦①➈❹♣➄ ➜❢ ➞❢➄ ➠✐✐②❹⑤➄ ❣❢➄ Ó❤➄ ➞❢➄ Ó❤❹➁❹♣➄ ➜❢➄ ➜♥✐➜♥❧❹⑤➄ ➜❢ ❣❢➄

Ñ❥❥➄ ➜❢➄ Ñ♣➢❤⑤➄ ➃❢➄ ③❦✐❻❹❥➄ ✇❢➄ ➭❥♣❦➡➡❤➄ ➝❢➄ ➒➋ ➊➤➌ ⑧⑥⑨❡➙❶ ❉➒ ➥➏➵➏ ❥♣♥❧⑤✐♣❤❼❥

⑤❹✉①❹❧✐❹ ♣❹✐❦❧⑤❥♣①✐❥❤❦❧ ✉♣❦❿ ➅✇➂➀⑤❹✉ ①⑤❤❧➈ ❥❻❹ ➆♣❤❧❤❥q ❼②♥❥✉❦♣❿ ✉❦♣

♣❹✉❹♣❹❧✐❹ ➈❹❧❹♣♥❥❤❦❧ ♥❧④ ♥❧♥②q⑤❤⑤❢ ➉➊➋➌ ➍➎➏➋➏➚➌ ➷➣ ❡➩➨➩↕❡↔❡⑥ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

⑩➬❢ ➝①➄ Ó❢➄ ✇❤①➄ ➞❢➄ ➫❻①➄ ➫❢➄ ❮①➄ ➭❢➄ ♥❧④ Ó❤➄ ❮❢ ⑧⑥⑨❡⑥❶ ➛❣➀➹❒➆❽ ♥✐✐❹②❹♣♥❥❹④ ✉❦♣

✐②①⑤❥❹♣❤❧➈ ❥❻❹ ❧❹➼❥➀➈❹❧❹♣♥❥❤❦❧ ⑤❹✉①❹❧✐❤❧➈ ④♥❥♥❢ ➸➺➏➺➥Õ➏➎✃➊➋➺➚➾ ➔➷➣

➙❡↔⑨↕➙❡↔⑥ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹
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❣❢ ❰❢ ⑧⑥⑨❡❡❶ ➝♥⑤❥➄ ⑤✐♥②♥➁②❹ ➈❹❧❹♣♥❥❤❦❧ ❦✉ ❻❤➈❻➀✉①♥②❤❥q ❼♣❦❥❹❤❧ ❿①②❥❤❼②❹
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♥❧④ ❼❦⑤❥➀♥❧♥②q⑤❤⑤ ❦✉ ②♥♣➈❹ ❼❻q②❦➈❹❧❤❹⑤❢ ➸➺➏➺➥Õ➏➎✃➊➋➺➚➾ ➶Ù➣ ❡➙❡⑥↕❡➙❡➙

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➨⑨❢ ➹①❹♣❥♥➀➛❹❼♥⑤➄ ➃❢➄ ➭❹♣♣♥➄ ➝❢➄ ♥❧④ ➞❦♣➟➄ ③❢ ⑧⑥⑨❡⑦❶ ➠➆➠ ➙❽ ♣❹✐❦❧⑤❥♣①✐❥❤❦❧➄

♥❧♥②q⑤❤⑤➄ ♥❧④ ➢❤⑤①♥②❤➡♥❥❤❦❧ ❦✉ ❼❻q②❦➈❹❧❦❿❤✐ ④♥❥♥❢ ç➏➤➌ ➸➺➏➤➌ ê➵➏➤➌ ➶➶➣

❡⑦➙↔↕❡⑦➙⑩ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➨❡❢ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄ Ñ❻❧❤⑤❻❤➄ ➆❢➄ ➹♥❿➁❹♣➈❹♣➄ ➞❢➄ ➭❆➈①❤❧➄ ➂❢➄ ♥❧④ ➞❦❻②❿♥❧❧➄ ➃❢

⑧⑥⑨❡❡❶ ➠➢❦②①❥❤❦❧ ❦✉ ④❤❥❹♣❼❹❧❹ ❿❹❥♥➁❦②❤⑤❿❽ ⑤❤❥➟♥ ⑤❼♣①✐❹ ➛à③➬⑥⑨➞➩ ✐♥❥♥➀

②q➡❹⑤ ❿①②❥❤❼②❹ ❦➼❤④♥❥❤❦❧⑤ ❤❧ ♣❹⑤❤❧ ♥✐❤④ ➁❤❦⑤q❧❥❻❹⑤❤⑤ ❦✉ ✐❦❧❤✉❹♣ ④❹✉❹❧⑤❹

♥➈♥❤❧⑤❥ ❤❧⑤❹✐❥⑤❢ ➍➤➊➥➋ ➍➪➱➾➺➏➤➌ ❐➻→➣ ❡⑦➬➬↕❡⑦➨↔ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➨⑥❢ ➭♥❤❧⑤➁①♣q➄ ➝❢➄ ➆❻①❹❧❹❿♥❧❧➄ ➠❢ ➛❢➄ ♥❧④ Ó❦❿❦❧❦⑤⑤❦✉✉➄ ❰❢ ③❢ ⑧⑥⑨⑨➨❶ ❼➠➂Ü❽

➢❹♣⑤♥❥❤②❹ ❹➼❼♣❹⑤⑤❤❦❧ ➢❹✐❥❦♣⑤ ✉❦♣ ❹♥⑤q ♥❧④ ✉①❤✐➟ ❥♣♥❧⑤❤❹❧❥ ❹➼❼♣❹⑤⑤❤❦❧ ❦✉

❻❹❥❹♣❦②❦➈❦①⑤ ❼♣❦❥❹❤❧⑤ ❤❧ ❼②♥❧❥⑤❢ ➍➤➊➥➋ ➸➺➏➋➒➚➪➥➏➤➌ ➦➌ →➣ ⑦⑩⑥↕⑦➨➙ ➛♣❦⑤⑤➅❹✉

➜❹④②❤❧❹

➨➙❢ ×①❻❧➄ ➭❢➄ ➭✐❻②Ð♣❹♣➄ ✇❢ ➠❢➄ ×❦②⑤❻❦♣❧➄ ➹❢➄ ♥❧④ ➭❥❦②②➄ ➅❢ ⑧⑥⑨❡⑥❶ ➝♣❦❿ ✐❻❹❿❤✐♥②

⑤❻❤✉❥ ④♥❥♥ ❥❻♣❦①➈❻ ❼♣❹④❤✐❥❤❦❧ ❥❦ ♥⑤⑤❤➈❧❿❹❧❥ ♥❧④ ✇➜➅ Ó❒➜➭❽ ❿①②❥❤❼②❹

✉①❧✐❥❤❦❧♥②❤❥❤❹⑤ ❦✉ ❧❿♣⑤❻❤✉❥④➁⑥❢ ➦➌ Ô➪➒✃➺➥Õ➏➎✃➌ Û➣ ③↔⑥ ➛♣❦⑤⑤➅❹✉

➨➩❢ ➭①❧➄ ➹❢➄ ➫❻❦①➄ ✇❢➄ ❮♥❧➈➄ ➹❢➄ ➹①♥❧➈➄ ❣❢➄ ♥❧④ Ó♥❧➈➄ ➫❢ ⑧⑥⑨❡➬❶ ③♣❦✐❹⑤⑤❤❧➈

♥❧④ ❥♥♣➈❹❥❤❧➈ ❦✉ ❼♣❦❥❹❤❧⑤ ④❹♣❤➢❹④ ✉♣❦❿ ❼❦②q❼♣❦❥❹❤❧ ➇❤❥❻ ⑥➂ ♥❧④ Ó③➩❾⑥➂ ♥⑤

❼❹❼❥❤④❹ ②❤❧➟❹♣⑤ ❤❧ ♥ ❿♥❤➡❹ ❹➼❼♣❹⑤⑤❤❦❧ ⑤q⑤❥❹❿❢ ➍➴➏➘ Ø➥➒ ❐➔➣ ❹⑨❡➬➩⑩⑨➩

➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➨↔❢ ➠❿♥❧①❹②⑤⑤❦❧➄ Ñ❢➄ ✇❤❹②⑤❹❧➄ ➹❢➄ ➞♣①❧♥➟➄ ➭❢➄ ♥❧④ ➢❦❧ ➹❹❤➮❧❹➄ ❰❢ ⑧⑥⑨⑨⑨❶ ③♣❹➀

④❤✐❥❤❧➈ ⑤①➁✐❹②②①②♥♣ ②❦✐♥②❤➡♥❥❤❦❧ ❦✉ ❼♣❦❥❹❤❧⑤ ➁♥⑤❹④ ❦❧ ❥❻❹❤♣ ✇➀❥❹♣❿❤❧♥②

♥❿❤❧❦ ♥✐❤④ ⑤❹✉①❹❧✐❹❢ ➦➌ ç➏➤➌ ➸➺➏➤➌ ➶ÙÙ➣ ❡⑨⑨↔↕❡⑨❡⑦ ➛♣❦⑤⑤➅❹✉ ➜❹④②❤❧❹

➨⑦❢ Ó❦➫❼❹➡➀③❹➫♣❹➡➄ ➃❢ Ó❢➄ ➆❻❹♣♥➫❦❧➄ ➅❢➄ ④❹② Ñ②❿❦➄ ➠❢➄ ♥❧④ ❣�➫♥➡➄ ❣❢ ⑧⑥⑨⑨➬❶ ✇➂③➅Ñ➛➀

❡➙❽ ♥ ④♥❥♥➁♥⑤❹ ✉❦♣ ❥❻❹ ④❹♣❹❼②❤✐♥❥❤❦❧ ❦✉ ❧♥❥①♣♥② ❼♣❦④①✐❥ ❿❤➼❥①♣❹⑤ ❤❧ ➁❤❦♥⑤⑤♥q➀

➈①❤④❹④ ❼♣❦❥❦✐❦②⑤❢ ➸➺➏➺➥Õ➏➎✃➊➋➺➚➾ ➔➶➣ ➙⑥↔⑦↕➙⑥↔➬ ➛♣❦⑤⑤➅❹✉➜❹④②❤❧❹
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A database-driven approach identifies additional  diterpene synthase activities in Lamiaceae 

 

Sean R. Johnson, Wajid Waheed Bhat, Jacob Bibik, Aiko Turmo, Britta Hamberger, Evolutionary Mint Genomics 

Consortium, Björn Hamberger 

 

Table S1. Sources of plants used in this study. 

Table S2. List of Primers used in this study. 

Table S3. Index of class I diTPS functional assays by N. benthamiana transient expression. 

 Table S4. Index of class II diTPS functional assays by N. benthamiana transient expression. 

Table S5. Index of in-vitro assays. 

 Figure S1. An example of skeleton extraction. 

 Figure S2. Pathway diagram of newly characterized enzyme activities 

 Figure S3. Class I diTPS N. benthamiana assays with (+)-CPP. 

 Figure S4. Class I diTPS N. benthamiana assays with (+)-8-LPP. 

Figure S5. Class I diTPS N. benthamiana assays with PgPP. 

Figure S6. Class I diTPS N. benthamiana assays with ent-CPP. 

Figure S7. (+)-CPP synthase N. benthamiana assays. 

Figure S8. Other class II diTPS N. benthamiana assays. 

Figure S9. Comparison of in-vitro and in-vivo activities for selected combinations. 

Figure S10. NMR of trans-abienol [11] 

Figure S11. NMR of labda-7,13E-dien-15-ol [21a] 

Figure S12. NMR of labda-7,13(16),14-triene [22] 

Figure S13. NMR of labda-7,12E,14-triene [24] 

Figure S14. NMR of (10R)-labda-8,13E-diene-15-ol [25a] 

Figure S15. NMR of (10R)-labda-8,14-dien-13-ol [26] 

Figure S16. NMR of trans-biformene [34] 

Figure S17. NMR of neo-cleroda-4(18),14-dien-13-ol [37] 

Figure S18. NMR of neo-cleroda-4(18),13E-diene-15-ol [38a] 

Figure S19. NOESY of (+)-cis-abienol 

Figure S20. Phylogenetic tree of all known and candidate diTPSs from Lamiaceae 

Figure
 Lamiaceae from enzymes TPS-c candidate

 andcharacterized,  newly known, previously of alignment an in regions Activity-determining S21. 

Figure
 Lamiaceae from enzymes TPS-e candidate

 and characterized, newly known, previously of alignment an in region activity-determining An S22. 
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Taxon Subfamily Source 

Ajuga reptans L. Ajugoideae Horizon Herbs, Williams, Oregon, USA 

Hyptis suaveolens (L.) 

Poit. 
Nepetoideae Native seeds, Tucson, Arizona, USA 

Leonotis leonurus (L.) 

R.Br. 
Lamioideae 

Logee's Greenhouses, Danielson, Connecticut, 

USA  

Mentha spicata L. Nepetoideae Richters Herbs, Goodwood, Ontario, Canada 

Nepeta mussinii 

Spreng. ex Henckel. 
Nepetoideae Outside Pride, Independence, Oregon, USA 

Origanum majorana 

L. 
Nepetoideae Richters Herbs, Goodwood, Ontario, Canada 

Perovskia 

atriplicifolia Benth. 
Nepetoideae 

Department of Horticulture, Michigan State 

University (https://www.canr.msu.edu/hrt/) 

Plectranthus barbatus Nepetoideae Companion Plants, Athens, Ohio, USA 

Pogostemon cablin 

(Blanco) Benth. 
Lamioideae Richters Herbs, Goodwood, Ontario, Canada 

Prunella vulgaris L. Nepetoideae 
WJ Beal Botanical Garden, Michigan State 

University 

Salvia officinalis L. Nepetoideae 
Department of Horticulture, Michigan State 

University (https://www.canr.msu.edu/hrt/) 

 

Table S1. Sources of plants used in this study. 

 

 

 

Name Sequence Gene of 

interest 

Amplification of full length genes from cDNA synthesized from plant tissues total RNA  

ZmAN2-F ATGGTTCTTTCATCGTCTTGCACA ZmAN2 

ZmAN2-R TTATTTTGCGGCGGAAACAGGTTCA 
 

CfTPS2-F AGATTGAGGATTCCATTGAGTACGTGAAGG CfTPS2 

CfTPS2-R GAAGTTTAATATCCTTCATTCTTTATTACA 
 

CfTPS3-F AGCTCCATTCAACTAGAGTCATGTCGT CfTPS3 

CfTPS3-R TTCATCTGGCTTAACTAGTTGCTGACAC 
 

CfTPS16-F TTAAAGTACTCTCTCAAAGAGTACTTTGG CfTPS16 

CfTPS16-R GCGACCAACCATCATACGACT 
 

LlTPS1-F AATGGCCTCCACTGCATCCACTCTA LlTPS1 

LlTPS1-R CCATACTCATTCAACTGGTTCGAACA 
 

LlTPS4-F AGCCTGTGTACTCGAAATGTC LlTPS4 

LlTPS4-R CAAGAGGATGATTCATGTACCAAC 
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SoTPS1-F TCTCTTTCAAGAATATCCCCTCTC SoTPS1 

SoTPS1-R GGCATTCAATGATTTTGAGTCG 
 

ArTPS1-F AAATGGCCTCTTTGTCCACTCTC ArTPS1 

ArTPS1-R TTACGCAACTGGTTCGAAAAGCA 
 

ArTPS2-F TAATGTCATTTGCTTCCCAAGCCA ArTPS2 

ArTPS2-R GGCCTAGACTACCTTCTCAAACAA 
 

ArTPS3-F AATGTCACTCTCGTTCACCATCAA ArTPS3 

ArTPS3-R ACTTCAAGAGGATGAAGTGTTTAGG 
 

PaTPS1-F CTCCAAAACTCGGGCCGGTAAAT PaTPS1 

PaTPS1-R TACGTATTTCCTCACAATCGAGCA 
 

PaTPS3-F CTAGAAATGTTACTTGCGTTCAAC PaTPS3 

PaTPS3-R GGGTAAGAGTTGAATTTAGATGTCT 
 

NmTPS1-F ATGACTTCAATATCCTCTCTAAATTTGAGC NmTPS1 

NmTPS1-R GAATATAGTAATCAGACGACCGGTCCA 
 

NmTPS2-F GCCATATCATGTCTCTTCCGCTCT NmTPS2 

NmTPS2-R TTATTCATGCACCTTAAAATCCTTGAGAG 
 

OmTPS1-F ATGACCGATGTATCCTCTCTTCGT OmTPS1 

OmTPS1-R AAACACTCACATAACCGGCCCAA 
 

OmTPS3-F GTCCTTGCTTTCGGAATACT OmTPS3 

OmTPS3-R GAAGTGATCTACAAGGATTCATAAA 
 

OmTPS4-F TCATTGATTTGCCCTGCATCCAC OmTPS4 

OmTPS4-R CAAAGCTAGTGCTGCTTCTGATT 
 

OmTPS5-F ATGGTATCTGCATGTCTAAAACTCAA OmTPS5 

OmTPS5-R CTTTCTCTCTCTTGTGCATCTTAGT 
 

MsTPS1-F ACGTTCATCTTCAATGAGTTCCA MsTPS1 

MsTPS1-R TACGTGTATGTCGATCTGTTCCAAT 
 

PcTPS1-F CATGTCATTTGCTTCTCAATCAC PcTPS1 

PcTPS1-R CCCATTATCTAAAAGTCTACATCACC 
 

HsTPS1-F TCCTCATAAAGCAATGGCGTATA HsTPS1 

HsTPS1-R CTAAGATTCAGACAATGGGCTCA 
 

EpTPS8-F GCAGACGCCAATCTTTCTTGGT EpTPS8 

EpTPS8-R TTATGAAGTTAAAAGGAGTGGTTCGTTGAC 
 

PVTPS1-F GGAACGAGAAATGTCACTCAC PVTPS1 

PVTPS1-R TTCTAGTTTCTCACAGAAGTCAA  

LP4-2A Ver.1 

sequence 

TCAAATGCAGCAGACGAAGTTGCTACTCAACTTTTGAATTTTGACTTGCTGA

AGTTGGCTGGTGATGTTGAGTCAAACCCTGGACCT 

Synthesize

d by 

Integrated 

DNA 

Technologi

es, Skokie, 

Illinois, 

USA 

Cloning of full length diTPS genes into pEAQ-HT for transient expression in N. benthamiana  
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pEAQ_Infusion

_CfTPS1-F TTCTGCCCAAATTCGATGGGGTCTCTATCCACTATGA 
CfTPS1 

pEAQ_Infusion

_CfTPS1-R AGTTAAAGGCCTCGATCAGGCGACTGGTTCGAAAAGTA 
 

pEAQ_Infusion

_SsSCS-F TTCTGCCCAAATTCGATGTCGCTCGCCTTCAAC 
SsSS 

pEAQ_Infusion

_SsSCS-R AGTTAAAGGCCTCGATCAAAAGACAAAGGATTTCATA 
 

pEAQ_Infusion

_ZmAN2-F TTCTGCCCAAATTCGATGGTTCTTTCATCGTCTTGCAC 
ZmAN2 

pEAQ_Infusion

_ZmAN2-R AGTTAAAGGCCTCGATTATTTTGCGGCGGAAACAGGT 
 

pEAQ_Infusion

_CfTPS2-F TTCTGCCCAAATTCGATGAAAATGTTGATGATCAAAAGT CfTPS2 

pEAQ_Infusion

_CfTPS2-R AGTTAAAGGCCTCGATCAGACCACTGGTTCAAATAGTA  

pEAQ_Infusion

_CfTPS3-F TTCTGCCCAAATTCGATGTCGTCCCTCGCCGGCAACCT CfTPS3 

pEAQ_Infusion

_CfTPS3-R AGTTAAAGGCCTCGACTAGTTGCTGACACAACTCATT  

pEAQ_Infusion

_CfTPS16-F TTCTGCCCAAATTCGATGCAGGCTTCTATGTCATCT 
CfTPS16 

pEAQ_Infusion

_CfTPS16-R AGTTAAAGGCCTCGATCATACGACTGGTTCAAACATT 
 

pEAQ_Infusion

_LlTPS1-F TTCTGCCCAAATTCGATGGCCTCCACTGCATCC 
LlTPS1 

pEAQ_Infusion

_LlTPS1-R AGTTAAAGGCCTCGATCATTCAACTGGTTCGAACAA 
 

pEAQ_Infusion

_LlTPS2-F TTCTGCCCAAATTCGATGATTCCTAATCCCGAAA 
LlTPS2 

pEAQ_Infusion

_LlTPS2-R AGTTAAAGGCCTCGATTACATTGGCAATCCGATGAA 
 

pEAQ_Infusion

_LlTPS4-F TTCTGCCCAAATTCGATGTCGGTGGCGTTCAACCT 
LlTPS4 

pEAQ_Infusion

_LlTPS4-R AGTTAAAGGCCTCGATCAAGAGGATGATTCATGTACC 
 

pEAQ_Infusion

_SoTPS1-F TTCTGCCCAAATTCGATGTCCCTCGCCTTCAACG 
SoTPS1 

pEAQ_Infusion

_SoTPS1-R AGTTAAAGGCCTCGATCATTTGCCACTCACATTT 
 

pEAQ_Infusion

_ArTPS1-F TTCTGCCCAAATTCGATGGCCTCTTTGTCCACTTTCC 
ArTPS1 

pEAQ_Infusion

_ArTPS1-R AGTTAAAGGCCTCGATCACGCAACTGGTTCGAAAAGA 
 

pEAQ_Infusion

_ArTPS2-F TTCTGCCCAAATTCGATGTCATTTGCTTCCCAAGCCAC 
ArTPS2 

pEAQ_Infusion

_ArTPS2-R AGTTAAAGGCCTCGACTAGACTACCTTCTCAAACAATAC 
 

pEAQ_Infusion

_ArTPS3-F TTCTGCCCAAATTCGATGTCACTCTCGTTCACCATCA 
ArTPS3 

pEAQ_Infusion

_ArTPS3-R AGTTAAAGGCCTCGATCAAGAGGATGAAGTGTTTAG 
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pEAQ_Infusion

_PaTPS1-F TTCTGCCCAAATTCGATGACCTCTATGTCCTCTCTAA 
PaTPS1 

pEAQ_Infusion

_PaTPS1-R AGTTAAAGGCCTCGATCATACGACCGGTCCAAACAGT 
 

pEAQ_Infusion

_PaTPS3-F TTCTGCCCAAATTCGATGTTACTTGCGTTCAACATAAGC 
PaTPS3 

pEAQ_Infusion

_PaTPS3-R AGTTAAAGGCCTCGATTAATTAGGTAGGTAGAGGGGTT 
 

pEAQ_Infusion

_NmTPS1-F ATATTCTGCCCAAATTCGATGACTTCAATATCCTCTCTAAATTTGAGCAATG 
NmTPS1 

pEAQ_Infusion

_NmTPS1-R CAGAGTTAAAGGCCTCGATCAGACGACCGGTCCAA 
 

pEAQ_Infusion

_NmTPS2-F TTCTGCCCAAATTCGATGTCTCTTCCGCTCTCCTCT 
NmTPS2 

pEAQ_Infusion

_NmTPS2-R 
GATAAGTTAAAGGCCTCGATTATTCATGCACCTTAAAATCCTTGAGAGC  

pEAQ_Infusion

_OmTPS1-F TTCTGCCCAAATTCGATGACCGATGTATCCTCTCTTC 
OmTPS1 

pEAQ_Infusion

_OmTPS1-R AGTTAAAGGCCTCGATCACATAACCGGCCCAAACA 
 

pEAQ_Infusion

_OmTPS3-F TTCTGCCCAAATTCGATGGCGTCGCTCGCGTTCAC 
OmTPS3 

pEAQ_Infusion

_OmTPS3-R AGTTAAAGGCCTCGACTACAAGGATTCATAAATTAAGGA 
 

pEAQ_Infusion

_OmTPS4-F TTCTGCCCAAATTCGCGAATGTCACTCGCCTTCAGC 
OmTPS4 

pEAQ_Infusion

_OmTPS4-R AGTTAAAGGCCTCGAGCTAGGAGCTTAGGGTTTTCAT 
 

pEAQ_Infusion

_OmTPS5-F TTCTGCCCAAATTCGATGGTATCTGCATGTCTAAA 
OmTPS5 

pEAQ_Infusion

_OmTPS5-R AGTTAAAGGCCTCGATCATGAAGGAATTGAAGGAA 
 

pEAQ_Infusion

_MsTPS1-F TTCTGCCCAAATTCGATGAGTTCCATTCGAAATTTAAGT MsTPS1 

pEAQ_Infusion

_MsTPS1-R 
AGTTAAAGGCCTCGATCACTTGAGAGGCTCAAACATCAT 

 

pEAQ_Infusion

_PcTPS1-F TTCTGCCCAAATTCGATGTCATTTGCTTCTCAATCAC PcTPS1 

pEAQ_Infusion

_PcTPS1-R AGTTAAAGGCCTCGACTACATCACCCTCTCAAACAATAC  

pEAQ_Infusion

_HsTPS1-F TTCTGCCCAAATTCGATGGCGTATATGATATCTATTTCAAATCTC HsTPS1 

pEAQ_Infusion

_HsTPS1-R AGTTAAAGGCCTCGATCAGACAATGGGCTCAAATAGAAC  

pEAQ_Infusion

_EpTPS8-F TTCTGCCCAAATTCGATGCAAGTCTCTCTCTCCCTCA EpTPS8 

pEAQ_Infusion

_EpTPS8-R AGTTAAAGGCCTCGATTATGAAGTTAAAAGGAGTGGTT  

pEAQ_Infusion

_PVTPS1-F TTCTGCCCAAATTCGCGAATGTCACTCACTTTCAACG 
PVTPS1 

pEAQ_Infusion

_PVTPS1-R AGTTAAAGGCCTCGAGCTAGTTTCTCACAGAAGTCAA 
 

Cloning of diTPS genes into pET-28 b (+) for E. coli expression 
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pET28_CfTPS1

-F AGGAGATATACCATGGCCGAGATTCGAGTTGCCAC 
CfTPS1 

pET28_CfTPS1

-R GGTGGTGGTGCTCGAAGGCGACTGGTTCGAAAAGTAC 
 

pET28_SsSS-F AGGAGATATACCATGGATTTCATGGCGAAAATGAAAGAGA SsSS 

pET28_SsSS-R GGTGGTGGTGCTCGAAAAAGACAAAGGATTTCATAT  

pET28_CfTPS2

-F AGGAGATATACCATGCAAATTCGTGGAAAGCAAAGATCAC CfTPS2 

pET28_CfTPS2

-R GGTGGTGGTGCTCGAAGACCACTGGTTCAAATAGAACT  

pET28_CfTPS3

-F AGGAGATATACCATGTCTAAATCATCTGCAGCTGT CfTPS3 

pET28_CfTPS3

-R GGTGGTGGTGCTCGAAGTTGCTGACACAACTCATT  

pET28_OmTPS

3-F AGGAGATATACCATGACCGTCAAATGCTAC 
OmTPS3 

pET28_OmTPS

3-R GGTGGTGGTGCTCGAACAAGGATTCATAAATTAAG 
 

pET28_OmTPS

5-F AGGAGATATACCATGACTGTCAAGTGCAGC 
OmTPS5 

pET28_OmTPS

5-R GGTGGTGGTGCTCGAATGAAGGAATTGAAG 
 

pET28_PcTPS

1-F AGGAGATATACCATGTTTATGCCCACTTCCATTAAATGTA PcTPS1 

pET28_PcTPS

1-R GGTGGTGGTGCTCGAACATCACCCTCTCAAACAATACTTTGG  

pET28_HsTPS

1-F AGGAGATATACCATGGTAGCAAAAGTGATCGAGAGCCGAGTTA HsTPS1 

pET28_HsTPS

1-R GGTGGTGGTGCTCGAAGACAATGGGCTCAAATAGAACTTTAAAT  

Table S2. List of synthetic oligonucleotides used in this study. 

 

 

Table S3. Index of class I diTPS functional assays by N. benthamiana transient expression. Bold umbers refer to 

�✁✂✄✁☎✆✝ ✆☎✂✞✟✠✡☛ ☞✆✄✌ ✍✆✝✍�✎✏✟✡ ✏✑✎✏ ✏✑✟ �✁✂✞✍✆✎✏✍✁✆ ✒✎✡ ✏✟✡✏✟✝ ✞☎✏ ✆✁ ✄✠✁✝☎�✏ ✒✎✡ ✝✟✏✟�✏✟✝☛ ☞-✌ ✍✆✝✍�✎✏✟✡ ✏✑✎✏ ✏✑✟

combination was not tested. Blue genes are new to this study. 

 

products figure products figure products figure products figure products figure products figure products figure products figure

ArTPS3 32 S-3A 8 S-4B 1, 2, 3 S-5A np S-6B - - - - -

LlTPS4 27 S-3A 8 S-4A 1, 2, 3 S-5B np S-6A - - - -

MsTPS1 27 S-3A 8 S-4C 3 S-5A np S-6A - - np S-8A -

NmTPS2 np S-3D np S-4D np S-5D 19 S-6A - - np S-8A -

OmTPS3 34 S-3A 11 S-4D,E 1, 2 S-5A np S-6A 24 S-8B - np S-8A 34 S-3C

OmTPS4 33 S-3A 8 S-4C 1, 2, 3, 4 S-5D 20 S-6A - - - 33 S-3C

OmTPS5 29 S-3A 8 S-4A 1, 2, 3 S-5A np S-6A - - np S-8A 29 S-3C

PaTPS3 32 S-3B 8 S-4B 1, 2, 3 S-5C np S-6B - - - -

PvTPS1 32 S-3B 8 S-4B 1, 2, 3 S-5C np S-6B - - - -

SoTPS1 32 S-3B 8 S-4B 1, 2, 3 S-5D np S-6B - - - -

CfTPS3 32 8 1, 2, 3 np 22 S-8B np S-8C np 32 S-7D

SsSS 33 - 4 20 23 S-8B 26 S-8C 37 S-8A -

PcTPS1 [25]HsTPS1 [21] ArTPS2 [38] OmTPS1 [31]CfTPS1 [31] CfTPS2 [10] LlTPS1 [5] ZmAN2 [16]
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Table S4. Index of class II diTPS functional assays by N. 

benthamiana transient expression. Blue genes are new to this study. 

 

 

 

 

 

Table S5. Index of in-vitro assays. Blue genes are new to 

this study. 

 

 

 

 

 

Figure S1. An example of skeleton extraction. By deleting all heteroatoms, desaturation, and stereochemistry, the labdane 

skeleton is extracted from the forskolin structure. 

 

Product Figure

ArTPS1 Copalyl-PP [31] S-7A

CfTPS16 Copalyl-PP [31] S-7B

NmTPS1 Copalyl-PP [31] S-7C

OmTPS1 Copalyl-PP [31] S-7D

PaTPS1 Copalyl-PP [31] S-7A

ArTPS2 Neo-cleroda-4(18),13E-dienyl-PP [38] S-8A

HsTPS1 Labda-7,13E -dienyl-PP [21] S-8B

LlTPS1 Peregrinol-PP [7] S-5B

PcTPS1 Ent -labda-8,13E -dienyl-PP [25] S-8C
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✝✡✌ ✁✓✄
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Figure S21: Activity-determining regions 

in an alignment of previously known 

(black), newly characterized (blue), and 

candidate (grey) TPS-c enzymes from 

Lamiaceae. Red stars indicate residues 

previously implicated in catalytic specificity. 

Histidine at the first position and asparagine 

at the second position have been associated 

with ent-CPP synthase activity. Red hash 

indicates residue previously implicated in 

Mg2+ driven inhibition. A histidine in this 

position leads to sensitivity to Mg2+ 

inhibition, which is characteristic of ent-CPP 

synthases involved in gibberellin 

biosynthesis, whereas enzymes of specialized 

metabolism lacking the histidine showed no 

susceptibility to Mg2+ inhibition. Positions 

are colored to indicate conservation within 

each subgroup. 
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Figure S22: An activity-determining region in an alignment 

of previously known (black), newly characterized (blue), and 

candidate (grey) TPS-e enzymes from Lamiaceae. Red stars 

indicate residues previously implicated in catalytic specificity. 

The combination of leucine and isoleucine has been implicated 

in contributing to ent-kaurene synthase activity. Positions are 

colored to indicate conservation within each subgroup. 
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