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✂�✐❡s✁✂❣✾❝✂✢�❁ �✼s ♣✿✼♣✼�❡♠✼s ♣✾✿✁✂❝✄❧✾✿♠❡�✁❡ ❀❡s❝✿✂✆✂✿ ② ✾�✾❧✂♦✾✿ ❧✾s ✾✿✁✂❝✄❧✾❝✂✼�❡s ❡�✁✿❡

✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❡s✆✼♦✾❀✼s ❀❡s❀❡ ❀✂s✁✂�✁✼s ✓✙♠❛r✘ ♣✾✿✾ ❡❧ ❀✂s❡ñ✼ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧

s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡✳ ❉✂❝❤✼ ♣✿✼❝❡s✼ ♣✼❀❡♠✼s ✄✆✂❝✾✿❧✼ ❡�✁✿❡

✷✸❛✹✺❡✻ ✼✽✾❁❂❃❄❅❁❆❇ ❍✻❑❍❑✹❡ ◆◗❘t◗✹✺✉◗✻ ❛❙ ❚❡✹❑❘ ❝◗✹❝❑ ✉❘❑❘ ❝❑✹t❡❚❍❑✻á✹❡❑❘ ◆❡ ❙❑❘ t❯✻❚◗✹❑❘ ◗✹❱✉◗❘◗t◗✈❑ ❲

❨❩❬❭❨❪❫❴❵❫❜ ❦❫❭ ❩❬❨❦r❭ ❴r❩❬✇r❴❨①❫❭ r③ r❦ ❩❨✇④❪❬❦❫ ⑤⑥❫③❪r⑦❪❫ ⑥❫③❩r✇❪❬❨❦⑧⑨



✂�✂❝✂✼s ❀❡ ❧✼s ✾ñ✼s ✦✧✧✧ ♠✼♠❡�✁✼ ❡� ❡❧ ❝✄✾❧ s❡ ✿❡✁✼♠✾✿✼� ❧✼s ❀❡✆✾✁❡s ✾✆✂❡✿✁✼s ❡� ❧✼s ✾ñ✼s ✩✪✪✧

② ❡❧ ✾ñ✼ ✦✧✧★❁ ❡� ❡❧ ❝✄✾❧ s❡ s✾�❝✂✼�✢ ❡❧ �✄❡✐✼ ❈PP✭❋✳ ❉❡ ❡s✁❡ ♠✼❀✼❁ ✆✄s❝✾✿❡♠✼s ✂❀❡�✁✂❢✂❝✾✿ ②

✿❡❝✼�s✁✿✄✂✿ ❝✄❞❧❡s ❢✄❡✿✼� ❀✂❝❤✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ② ❝✢♠✼ s❡ ❝✼♠✆✂�✾✿✼� ✲✾ ♣✾✿✁✂✿ ❀❡

❝✼�s❡�s✼s ② ❝✼�✁✿✼✐❡✿s✂✾s✲ ♣✾✿✾ ❀❡❧✂�❡✾✿ ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❡� ❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ❡� ❡❧

♣❡✿♥✼❀✼ s❡ñ✾❧✾❀✼✳ ❊� ✼✁✿✾s ♣✾❧✾✆✿✾s ❡� ❧✾ ♣✿❡s❡�✁❡ ✂�❀✾❣✾❝✂✢� �✼s ♣✿✼♣✼�❡♠✼s ❡❝❤✾✿ ❧✄♦ s✼✆✿❡

❧✾ ❝✼�❢✂❣✄✿✾❝✂✢� ❀❡ ✄� �✄❡✐✼ ♠✼❀❡❧✼ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧❁ ♣✿✼❀✄❝✁✼ ❀❡ ❝✂❡✿✁✾s ❀❡❝✂s✂✼�❡s

✁✼♠✾❀✾s ♣✼✿ ❀✂✐❡✿s✼s✴✾s ✾❝✁✼✿❡s❁ q✄❡ ✂♠♣❧✂❝✾✿✼� ❝✾♠✆✂✼s ❡� ❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ❀❡ ❧✾

♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡✳

❊❧ ✾�❞❧✂s✂s s✼✆✿❡ ❧✾ ❝✼�❢✂❣✄✿✾❝✂✢� ❀❡❧ ♠❡�❝✂✼�✾❀✼ ♣✿✼❝❡s✼ �✼s ✂�✁❡✿❡s✾ ❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡❁

❧✾s ❀✂✐❡✿s✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s s✼✆✿❡ ❡❧ ❡s❝❡�✾✿✂✼ ❧✼❝✾❧❁ ✾✁❡�❀✂❡✿✼� ♣✿✂�❝✂♣✾❧♠❡�✁❡ ✾ ❧✾ ♣✄❡s✁✾ ❡�

❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋ ✲❖❖❏✭❁ ✦✧✩✬✾❁ ✦✧✩✬✆ ❁✦✧✩✬❝❀ ✭✼♦♦✼ ② ✭✼♠✾❣❧✂✾❁ ✦✧✩✱✾❀

✦✧✦✧❀ ✭✼♦♦✼❁ ✭✼♠✾❣❧✂✾ ② ✵✿✄❝❤❡✁❁ ✦✧✩✪❁ ✭✼♦♦✼❁ ✦✧✦✧✾❀ ✭✼♦♦✼ ✦✧✦✧❀❀ ❈✾s✁✼❧❀✂ ❡✁✳ ✾❧❁ ✦✧✩✪❀

❖✼❀❡❧❡s❁ ✦✧✩✪✲✳ ✭✄♠✾❀✼ ✾ ❡s✁✼❁ ✾ ♣❡s✾✿ ❀❡ q✄❡ ❧✾s ✿❡❢❧❡①✂✼�❡s ❡� ✁✼✿�✼ ✾ ❧✾s ✾✿❣✄♠❡�✁✾❝✂✼�❡s ②

❥✄s✁✂❢✂❝✾❝✂✼�❡s q✄❡ ❝✼� ❀✂s✁✂�✁✾s ✂�✁❡�s✂❀✾❀❡s ✂♠♣✄❧s✾✿✼� ❧✾s ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s s❡

❡�❝✄❡�✁✿✾� ✾✆✼✿❀✾❀✾s ✾ �✂✐❡❧ ✿❡❣✂✼�✾❧ ✲❇✂�❀❡✿❁ ✩✪✪✪❁ ✦✧✩✦❁ ✦✧✩✯❀ ❈✂✼❝❝❤✂�✂❁ ✦✧✩✦❀ ✦✧✩✰❀ ✦✧✩★❀

✦✧✩✱❀ ▲✾�❣❡✿❁ ✦✧✧★❁ ✦✧✩✱✾❁ ✦✧✩✱✆❀ ●✾�✢�❁ ✦✧✧★❀ ●✄✁✂☎✿✿❡♦❁ ✦✧✩✮❁ ✦✧✩✯❁✦✧✩★❀ ❑✼s✁❡�✽❡✂�❁

✦✧✩✯❁ ✦✧✦✧✾❁ ✦✧✦✧✆❀ ●✼�♦❞❧❡♦ ●✄✾✿❀✾❁ ✦✧✩✬❁ ✦✧✩★❁ ✦✧✩✱❀ ✭✂❝✾✿❀✂❁ ✦✧✩✱❀ ✦✧✦✧➳ ❖✄✾s❁ ✦✧✩✪❀

▼✂✿✾❁ ✦✧✦✧✾❀ ✦✧✦✧✆❀ ✻✾✁❤✾♦②❁ ✦✧✦✧✲❁ ❡❧ ❝✾s✼ ♣✿✼✐✂�❝✂✾❧ ❝✼�✁✂�ú✾ s✂❡�❀✼ ✄� ❞♠✆✂✁✼ s✼❧✼

✂�❝✂♣✂❡�✁❡♠❡�✁❡ ✾✆✼✿❀✾❀✼ ✾❝✾❀☎♠✂❝✾♠❡�✁❡✳ ❉✂❝❤✼ ❡s♣✾❝✂✼ ❀❡ ❝✂❡✿✁✾ ✐✾❝✾�❝✂✾ ✂❀❡�✁✂❢✂❝✾❀✼ ❡s ❡❧

q✄❡ ✆✄s❝✾✿❡♠✼s ❡①♣❧✼✿✾✿ ❝✼� ❡❧ ♣✿✼♣✢s✂✁✼ ❀❡ ✾♣✼✿✁✾✿ ✾❧❣✄�✼s ♣✿✂♠❡✿✼s ❡❧❡♠❡�✁✼s q✄❡ �✼s

♣❡✿♠✂✁✾� ❝✼♠❡�♦✾✿ ✾ ❝✼♠♣✿❡�❀❡✿ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧ ❧✼❝✾❧✳

▲✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢� ❡①♣❧✼✿✾✁✼✿✂✾ s✼✆✿❡ ❡❧ ♣✿✼❝❡s✼ ❧✼❝✾❧ ♣✼❀✿♥✾♠✼s ✄✆✂❝✾✿❧✾s

❝✼�❥✄�✁✾♠❡�✁❡ ❝✼� ❧✼s ✾�❞❧✂s✂s ✿❡❝✄♣❡✿✾❀✼s s✼✆✿❡ ❧✾s ✿❡❢✼✿♠✾s ❀❡ ❧✼s ♣✿✼❝❡s✼s ♣❡�✾❧❡s ❡� ❡❧

❝✼�✁❡①✁✼ ❀❡ ✫♠☎✿✂❝✾ ▲✾✁✂�✾ ✲✛✍✠☛✛✛✡✒☛✓ ✍✟ ✍✔ ✠☞✕�✎✞✔☛ ✒✍✟☛✌✡✟☞✒☛ ✗✁☛✟✎✍✂✎☛ ✁☛✟✠✍✕✎✞☞✔✚✲ ❁

s✂❣✄✂❡�❀✼ ✾ ❑✼s✁❡�✽❡✂� ✺✦✧✦✧✿✩✪✲★✩❄❁ ❀❡�✁✿✼ ❀❡❧ ❞✿❡✾ ❀❡ ❧✾ s✼❝✂✼❧✼❣♥✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

❉✂❝❤✾ ❞✿❡✾ ❧✾ ❡�✁❡�❀❡♠✼s❁ ❝✼♠✼ s❡ñ✾❧✢ ❡❧ ✾✄✁✼✿❁ ❡� ✁✾�✁✼ ✄�✾ ❀❡ ❧✾s q✄❡ ❝✼�❢✼✿♠✾� ❡❧ ❝✾♠♣✼

♠❞s ✾♠♣❧✂✼ ❀❡ ❡s✁✄❀✂✼s s✼✆✿❡ ❧✾ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

✷✛ ✄❜✤✕✔✒✥r✘ ❞✕ ✗✙ ✒♥✥✕✘✔✒♦✙✓✒✐♥

❊❧ ✼✆❥❡✁✂✐✼ ❣❡�❡✿✾❧ ❀❡ ❧✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢� ❝✼�s✂s✁❡ ❡� ❀❡s❝✿✂✆✂✿ ② ✾�✾❧✂♦✾✿ ❧✾s

✾✿✁✂❝✄❧✾❝✂✼�❡s ❡�✁✿❡ ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❡s✆✼♦✾❀✼s ❀❡s❀❡ ❀✂s✁✂�✁✼s ✓✙♠❛r✘ ♣✾✿✾ ❡❧

❀✂s❡ñ✼ ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❡�✁✿❡ ❧✼s

✾ñ✼s ✦✧✧✰ ② ✦✧✧★✳ ❊❧ ♠✂s♠✼ ❢✄❡ ❀❡s✾❣✿❡❣✾❀✼ ✾ s✄ ✐❡♦ ❡� ✁✿❡s ✼✆❥❡✁✂✐✼s ❡s♣❡❝♥❢✂❝✼s q✄❡



✂♠♣❧✂❝✾✿✼�❁ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿❁ ✂❀❡�✁✂❢✂❝✾✿ ② ✾�✾❧✂♦✾✿ ❝✼�s❡�s✼s ② ❝✼�✁✿✼✐❡✿s✂✾s ❡�✁✿❡ ✿❡♣❡✿✁✼✿✂✼s

✾✿❣✄♠❡�✁✾✁✂✐✼s ✾ ♣✾✿✁✂✿ ❀❡ ❧✼s ❝✄✾❧❡s ✾❝✁✼✿❡s ❀❡ ❀✂s✁✂�✁✼s ✓✙♠❛r✘ ✣❡❥❡❝✄✁✂✐✼❁ ✗✕♦✒✘✗✙✔✒✥r✶

✤✉❞✒✓✒✙✗✶ ✙✓✙❞q♠✒✓r ✷ ✓r✚❛r✚✙✔✒✥r✲ ❥✄s✁✂❢✂❝✾✿✼� ❧✾ ♠✼❀✂❢✂❝✾❝✂✢� ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡�

❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡❁ ♣✿❡✐✂✾♠❡�✁❡ ✾❧ ❀❡✆✾✁❡ ❧❡❣✂s❧✾✁✂✐✼✳ ❊� s❡❣✄�❀✼ ❧✄❣✾✿❁ ✂❀❡�✁✂❢✂❝✾✿ ②

❝✼♠♣✿❡�❀❡✿ ❧✾ ❝✼♠✆✂�✾❝✂✢� ❀❡ ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s ✾�✁❡s

♠❡�❝✂✼�✾❀✼s✴✾s❁ ❡� ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡

✭✾�✁✾ ❋❡ ❀❡✆✾✁✂❀✼ ❧❡❣✂s❧✾✁✂✐✾♠❡�✁❡ ❡� ✦✧✧★✳ ❊� ✁❡✿❝❡✿ ❧✄❣✾✿❁ ❀❡s❝✿✂✆✂✿ ② ✾�✾❧✂♦✾✿ ❧✾ ❝✿✂s✁✾❧✂♦✾❝✂✢�

✼ ❀❡s❡s✁✂♠✾❝✂✢� ❀❡ ❧✼s ❀✂✐❡✿s✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ✿❡❢❡✿✂❀✼s ✾�✁❡✿✂✼✿♠❡�✁❡❁ ❡� ❡❧

❀✂s❡ñ✼ ❀❡❢✂�✂✁✂✐✼ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ s✾�❝✂✼�✾❀✾ ❤✾❝✂✾ ✦✧✧★✳ ❊s✁✼s ✁✿❡s

✼✆❥❡✁✂✐✼s ❡s♣❡❝♥❢✂❝✼s ❡� ❧✼s q✄❡ s❡ ❀❡s✾❣✿❡❣✾ ❡❧ ❣❡�❡✿✾❧ s❡ ❡�❝✄❡�✁✿✾� ✾✆✼✿❀✾❀✼s ♣✿✂�❝✂♣✾❧♠❡�✁❡

✾ ❧✼ ❧✾✿❣✼ ❀❡ ❧✼s ✁✿❡s ♣✿✂♠❡✿✼s ❝✾♣♥✁✄❧✼s ✾�✾❧♥✁✂❝✼s ❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡❁ ❡� ❝✾❀✾ ✄�✼ ❀❡ ❡❧❧✼s❁

�✼s ❝✼�❝❡�✁✿✾♠✼s ❡� ✾❧❣✄�✼s ❀❡ ❧✼s ❀✂✐❡✿s✼s ✾s♣❡❝✁✼s ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❡� ❡s✁✄❀✂✼ ②

✿❡❝✼✿✿❡♠✼s ❝✢♠✼ ❧✼s ♠✂s♠✼s s❡ ♣✿❡s❡�✁✾� ❡� ❧✼s ❀✂s✁✂�✁✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ♣✿❡✐✂✼s

✾❧ ❀❡✆✾✁❡ ❧❡❣✂s❧✾✁✂✐✼❁ ❀✄✿✾�✁❡ ❡❧ ✁✿✾✁✾♠✂❡�✁✼ ♣✾✿❧✾♠❡�✁✾✿✂✼ ② s✂ ❡s✁✼s s❡ ❝✿✂s✁✾❧✂♦✾�❁ ✼ �✼❁ ❡� ❧✾

�✼✿♠✾✁✂✐✾ q✄❡ ❡♠❡✿❣❡ ♣✿✼❀✄❝✁✼ ❀❡ ❡s✁✾ ✁✿✾�s❢✼✿♠✾❝✂✢�✳ ❊s✁❡ ✿❡❝✼✿✿✂❀✼ �✼s ♣✼s✂✆✂❧✂✁✾ ❡� ❡❧

ú❧✁✂♠✼ ❝✾♣♥✁✄❧✼ ❀❡ ✾�❞❧✂s✂s ✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ ✼✁✿✼s ✾s♣❡❝✁✼s ✁✾♠✆✂☎� ✿❡❧✾❝✂✼�✾❀✼s ✾ ❀✂❝❤✼

♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ q✄❡❁ ✾ ♣❡s✾✿ ❀❡ �✼ ✐❡✿s❡ �❡❝❡s✾✿✂✾♠❡�✁❡ ✿❡❢❧❡❥✾❀✼s ❡� ❧✾ �✄❡✐✾ �✼✿♠✾✁✂✐✾

❀❡❧ ❈PP✭❋❁ ✿❡s✄❧✁✾� ✿❡❧❡✐✾�✁❡s ♣✾✿✾ ♣✿✼❢✄�❀✂♦✾✿ ❧✾ ❡①♣❧✼✿✾❝✂✢� s✼✆✿❡ ❡❧ ❡s❝❡�✾✿✂✼ ❧✼❝✾❧ ❡�

❡s✁✄❀✂✼✳

✸✛ ✜✚✕♦✉♥✔✙✘ ❞✕ ✒♥✥✕✘✔✒♦✙✓✒✐♥

▲✼s ✼✆❥❡✁✂✐✼s ✾�✁❡✿✂✼✿♠❡�✁❡ ♣✿❡s❡�✁✾❀✼s s❡ ✁✿✾❀✄❝❡� ✾ s✄ ✐❡♦ ❡� ✄�✾ s❡✿✂❡ ❀❡ ♣✿❡❣✄�✁✾s q✄❡

❣✄✂✾✿✼� �✄❡s✁✿✾ ✂�✐❡s✁✂❣✾❝✂✢�✳ ❊� ✄� ♣❧✾�✼ ❣❡�❡✿✾❧ ✲② ✐✂�❝✄❧✾❀✼s ✾❧ ✼✆❥❡✁✂✐✼ ❣❡�❡✿✾❧✲❁ ❧✼s

✂�✁❡✿✿✼❣✾�✁❡s q✄❡ ✼♣❡✿✾✿✼� ❡� ❡s✁❡ s❡�✁✂❀✼ s✼� ❧✼s s✂❣✄✂❡�✁❡s✿ ➾❈✄❞❧❡s ❢✄❡✿✼� ❧✼s ✾✿❣✄♠❡�✁✼s

♣✿❡♣✼�❀❡✿✾�✁❡s ❡s✆✼♦✾❀✼s ❀❡s❀❡ ❀✂s✁✂�✁✼s ✓✙♠❛r✘ ♣✾✿✾ ❡❧ ❀✂s❡ñ✼ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ s✂s✁❡♠✾ ❀❡

❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧❧❁ ➾◗✄☎ ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s s❡ ❡s✆✼♦✾✿✼� ❀❡s❀❡ ❧✼s ❀✂s✁✂�✁✼s

✓✙♠❛r✘❧❁ ➾◗✄☎ ❝✼�s❡�s✼s ② ❝✼�✁✿✼✐❡✿s✂✾s s❡ ❀❡s✾✿✿✼❧❧✾✿✼� ❡�✁✿❡ ❧✼s ♠✂s♠✼s❧❁ ➾❈✢♠✼ s❡

✾✿✁✂❝✄❧✾✿✼� ❡s✁✼ ❀✂s✁✂�✁✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❡� ❡❧ ❀✂s❡ñ✼ ❢✂�✾❧ q✄❡ ✿❡❢✼✿♠✢ ❡❧ s✂s✁❡♠✾

❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧❧❁ ➾❈✄❞❧❡s ❀❡ ❡s✁✼s s❡ ❝✿✂s✁✾❧✂♦✾✿✼� ② ❝✄❞❧❡s s❡ ❀❡s❡s✁✂♠✾✿✼�❧❁ ➾◗✄☎

✿✼❧ ❀❡s❡♠♣❡ñ✾✿✼� ❧✼s✴✾s ❀✂✐❡✿s✼s✴✾s ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡ ❡s✁✼s ♣✿✼❝❡s✼s ❡� ❀✂❝❤✾

✾✿✁✂❝✄❧✾❝✂✢�❧❁➾◗✄☎ ❡❧❡♠❡�✁✼s ♣✿✼♣✂✼s ❀❡❧ ♠✼❀❡❧✼ ✾❝✄s✾✁✼✿✂✼ q✄❡❀✾✿✼� ❝✿✂s✁✾❧✂♦✾❀✼s❁ ✼ �✼❁ ❡� ❡❧

❀✂s❡ñ✼ ❀❡❢✂�✂✁✂✐✼ q✄❡ ✂♠♣✄❧s✢ ✿❡❢✼✿♠✾s ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧❧



❊� ✄� ♣❧✾�✼ ♠❞s ❡s♣❡❝♥❢✂❝✼ ✲② ❡� ✿❡❧✾❝✂✢� ❝✼� ❧✼s ✼✆❥❡✁✂✐✼s ❀❡ ❡s✁❡ ❝✾✿❞❝✁❡✿✲ �✼s ♣❧✾�✁❡✾♠✼s

❧✾s s✂❣✄✂❡�✁❡s ♣✿❡❣✄�✁✾s✳ ❊� ♣✿✂♠❡✿ ❧✄❣✾✿✿ ➾❈✄❞❧❡s ❢✄❡✿✼� ❧✼s ♣✿✂�❝✂♣✾❧❡s ✿❡♣❡✿✁✼✿✂✼s

✾✿❣✄♠❡�✁✾✁✂✐✼s ✿❡❧✾❝✂✼�✾❀✼s ✾ ❧✾ ✿❡❡s✁✿✄❝✁✄✿✾❝✂✢� ❀❡ ❧✾ ❢✄�❝✂✢� ❀❡ ❥✄♦❣✾♠✂❡�✁✼ q✄❡

❢✄�❀✾♠❡�✁✾✿✼� ❧✾ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ s✾�✁✾❢❡s✂�✾ ♣✿❡✐✂✾♠❡�✁❡ ✾ s✄ ✁✿✾✁✾♠✂❡�✁✼

❧❡❣✂s❧✾✁✂✐✼❧❁ ➾❈✄❞❧❡s s✼✆✿❡ ❧✾ ✾❝✄s✾❝✂✢� ❡ ✂�✐❡s✁✂❣✾❝✂✢�❧❁ ➾❈✄❞❧❡s ❡� ✿❡❧✾❝✂✢� ✾ ❧✾ ❀❡❢❡�s✾❧❁

➾❈✄❞❧❡s ❡� ✁✼✿�✼ ✾ ❧✾ ❝❡❧❡✿✂❀✾❀❁ ❧✾ ❡❢✂❝✾❝✂✾ ② ❧✾ ❡❢✂❝✂❡�❝✂✾❧❁ ➾❈✄❞❧❡s ✿❡s♣❡❝✁✼ ✾ ❧✾ ✁✿✾�s♣✾✿❡�❝✂✾❧❁

➾❈✄❞❧❡s s✼✆✿❡ ❡❧ ✿❡❝✼�✼❝✂♠✂❡�✁✼ ❀❡ ❀❡✿❡❝❤✼s ✾ ♣❡✿s✼�✾s ✐♥❝✁✂♠✾s ❡ ✂♠♣✄✁✾❀✾s❧❁ ➾❈✄❞❧❡s ❀❡

❡s✁✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s s❡ ❡s✆✼♦✾✿✼� ❀❡s❀❡ ❡❧ ✓✙♠❛r ✕✤✕✓✉✔✒✥r❧❁ ➾❈✄❞❧❡s ❀❡s❀❡ ❡❧

✓✙♠❛r ✗✕♦✒✘✗✙✔✒✥r❧❁ ➾❈✄❞❧❡s ❀❡s❀❡ ❡❧ ✓✙♠❛r ✤✉❞✒✓✒✙✗❧❁ ➾❈✄❞❧❡s ❀❡s❀❡ ❡❧ ✓✙♠❛r ✙✓✙❞q♠✒✓r❧❁

➾❈✄❞❧❡s ❀❡s❀❡ ❡❧ ✓✙♠❛r ✓r✚❛r✚✙✔✒✥r❧❁ ➾❈✄❞❧❡s ♣✼✿ ✾❝✁✼✿❡s ♣❡✿✁❡�❡❝✂❡�✁❡s ❀❡♠✾�❡✿✾ s✂♠✄❧✁❞�❡✾

✾ ♠❞s ❀❡ ✄�✼ ❀❡ ❡s✁✼s ✓✙♠❛r✘❧❁➾◗✄☎ ❝✼�s❡�s✼s s❡ ❀❡s✾✿✿✼❧❧✾✿✼� ❡�✁✿❡ ❀✂❝❤✼s ✿❡♣❡✿✁✼✿✂✼s

✾✿❣✄♠❡�✁✾✁✂✐✼s❧❁ ➾◗✄☎ ❝✼�✁✿✼✐❡✿s✂✾s s❡ s✄s❝✂✁✾✿✼� ❡�✁✿❡ ❧✼s ♠✂s♠✼s❧

❊� s❡❣✄�❀✼ ❧✄❣✾✿✿ ➾❈✄❞❧❡s ❢✄❡✿✼� ❧✼s ♣✿✂�❝✂♣✾❧❡s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ✿❡❧✾❝✂✼�✾❀✼s ✾

❧✾ ✿❡❡s✁✿✄❝✁✄✿✾❝✂✢� ❀❡ ❧✾ ❢✄�❝✂✢� ❀❡ ❥✄♦❣✾♠✂❡�✁✼❁ ✂�❝✼✿♣✼✿✾❀✼s ✾❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾

❥✄s✁✂❝✂✾ ♣❡�✾❧ s✾�✁✾❢❡s✂�✾ ✁✿✾✁✾❀✼ ✾ �✂✐❡❧ ❧❡❣✂s❧✾✁✂✐✼❧ ➾❈✄❞❧❡s s✼✆✿❡ ❧✾ ✾❝✄s✾❝✂✢� ❡

✂�✐❡s✁✂❣✾❝✂✢�❧❁ ➾❈✄❞❧❡s ❡� ✿❡❧✾❝✂✢� ✾ ❧✾ ❀❡❢❡�s✾❧❁ ➾❈✄❞❧❡s ❡� ✁✼✿�✼ ✾ ❧✾ ❝❡❧❡✿✂❀✾❀❁ ❧✾ ❡❢✂❝✾❝✂✾ ②

❧✾ ❡❢✂❝✂❡�❝✂✾❧❁ ➾❈✄❞❧❡s s❡ ✂�❝✼✿♣✼✿✾✿✼� ✿❡s♣❡❝✁✼ ✾ ❧✾ ✁✿✾�s♣✾✿❡�❝✂✾❧❁ ➾❈✄❞❧❡s s✼✆✿❡ ❡❧

✿❡❝✼�✼❝✂♠✂❡�✁✼ ❀❡ ❀❡✿❡❝❤✼s ✾ ♣❡✿s✼�✾s ✐♥❝✁✂♠✾s ❡ ✂♠♣✄✁✾❀✾s❧❁ ➾◗✄☎ ✾❝✁✼✿❡s ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧

❀✂s❡ñ✼ ② ❧✾ ♣✿❡s❡�✁✾❝✂✢� ❧❡❣✂s❧✾✁✂✐✾ ❀❡ ❧✼s ❀✂✐❡✿s✼s ♣✿✼②❡❝✁✼s q✄❡ ❝✼�❢✼✿♠✾✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❀❡

✿❡❢✼✿♠✾❧❁ ➾◗✄☎ ❝✼�s❡�s✼s s❡ ❡s✁✾✆❧❡❝✂❡✿✼� ❡�✁✿❡ ❧✼s✴✾s ♠✂s♠✼s✴✾s❧❁ ➾◗✄☎ ❝✼�✁✿✼✐❡✿s✂✾s s❡

s✄s❝✂✁✾✿✼� ❡�✁✿❡ ☎s✁✼s✴✾s❧

❊� ✁❡✿❝❡✿ ❧✄❣✾✿✿ ➾❈✢♠✼ s❡ ❝✼♠✆✂�✾✿✼� ❧✼s ❀✂s✁✂�✁✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ♣✿❡s❡�✁✾❀✼s

✾�✁❡s ❀❡❧ ✁✿✾✁✾♠✂❡�✁✼ ❧❡❣✂s❧✾✁✂✐✼ ② ❀✄✿✾�✁❡ ❡❧ ♠✂s♠✼ ❡� ❡❧ ❀✂s❡ñ✼ ❢✂�✾❧ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡

❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧❧❁ ➾❈✄❞❧❡s s❡ ❝✿✂s✁✾❧✂♦✾✿✼� ❡� ❡❧ ❀✂s❡ñ✼ ❢✂�✾❧ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡

❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧❧❁ ➾❈✄❞❧❡s s❡ ❀❡s❡s✁✂♠✾✿✼�❧❁ ➾◗✄☎ ✿✼❧ ❀❡s❡♠♣❡ñ✾✿✼� ❧✼s✴✾s ❀✂✐❡✿s✼s✴✾s

✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ❀✂s❡ñ✼ ❀❡ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❡� ❀✂❝❤✾ ❝✼♠✆✂�✾❝✂✢�❧❁ ➾◗✄☎

❡❧❡♠❡�✁✼s ♣✿✼♣✂✼s ❀❡❧ ♠✼❀❡❧✼ ✾❝✄s✾✁✼✿✂✼ q✄❡❀✾✿✼� ❝✿✂s✁✾❧✂♦✾❀✼s❁ ✼ �✼❁ ❡� ❡❧ ❀✂s❡ñ✼ ❀❡❢✂�✂✁✂✐✼

❀❡ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧❧❁ ➾❈✄❞❧❡s ❀❡ ❧✼s ✼✆❥❡✁✂✐✼s q✄❡

✂♠♣✄❧s✾✿✼� ❡s✁✾ ✿❡❢✼✿♠✾ q✄❡❀✾✿✼� ♣❧✾s♠✾❀✼s ❡� ❡❧ ♠✂s♠✼ ✼ ❀❡s❡s✁✂♠✾❀✼s ❀❡ ☎s✁❡❧

✹✛ �✕✳✒♥✒✓✒r♥✕✘ ❛✚✕✗✒♠✒♥✙✚✕✘

❈✼♠✼ ❢✄❡ ♠❡�❝✂✼�✾❀✼ ✾�✁❡✿✂✼✿♠❡�✁❡❁ ❡� ❧✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢� ✆✄s❝✾♠✼s ❀❡s❝✿✂✆✂✿ ②

✾�✾❧✂♦✾✿ ❧✼s ❀✂✐❡✿s✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ✾ ♣✾✿✁✂✿ ❀❡ ❧✼s ❝✄✾❧❡s s❡ ❀✂s❡ñ✾✿✼� ❧✾s



✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ✾ ✂�✂❝✂✼s ❀❡ ❧✼s ✾ñ✼s

✦✧✧✧✳ ❉✾❀✼ q✄❡ ❡s✁❡ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ �✼ s❡ ❡�❝✼�✁✿✢ ✾❝✼✁✾❀✼ ✾ ❧✾ ✂�s✁✾�❝✂✾ ❀❡❧ ❀❡✆✾✁❡

❧❡❣✂s❧✾✁✂✐✼ s✂�✼ q✄❡ ❧✾ ♠✂s♠✾ ❝✼�s✂s✁✂✢ ❡� ✄� ♣✿✼❝❡s✼ q✄❡ ✾�✁❡❝❡❀✂✢ ❀✂❝❤✾ ✂�s✁✾�❝✂✾ ② q✄❡

✂�✐✼❧✄❝✿✢ ✾❝✁✼✿❡s ❀❡ ❧✼s ✓✙♠❛r✘ ✕✤✕✓✉✔✒✥r✶ ✗✕♦✒✘✗✙✔✒✥r❁ ✤✉❞✒✓✒✙✗❁ ✙✓✙❞q♠✒✓r ② ✓r✚❛r✚✙✔✒✥r

✆✄s❝✾♠✼s ✿❡❝✄♣❡✿✾✿ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ❧✼s ♠✂s♠✼s ♣✾✿✾ ❝✼♠♣✿❡�❀❡✿ ❡❧ ♠✼❀✼ ❡�

q✄❡ ❡s✁✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ❢✄❡ ❀✂s❡ñ✾❀✾✳

❖❡s✄❧✁✾ ♣❡✿✁✂�❡�✁❡ ♠❡�❝✂✼�✾✿ q✄❡ s✂ ✆✂❡� ❤✾❝❡♠✼s ✿❡❢❡✿❡�❝✂✾ ✾ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❡� ❡❧

s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ❡� ✁☎✿♠✂�✼s ❀❡ ♣✿✼❝❡s✼❁ �✼ �❡❝❡s✾✿✂✾♠❡�✁❡

❡�✁❡�❀❡♠✼s ✾❧ ♠✂s♠✼ ❝✼♠✼ ❝✾♠✆✂✼s ✾❝✄♠✄❧✾✁✂✐✼s ② ✄�✂❀✂✿❡❝❝✂✼�✾❧❡s ✾ ❧✼ ❧✾✿❣✼ ❀❡❧ ✁✂❡♠♣✼✳

❈✼♠✼ ❢✄❡ ❡s✆✼♦✾❀✼ ♣✼✿ ❇✂�❀❡✿ ✺✦✧✩✯✿✬✮✲✬✯❄ ✾❧ ✾�✾❧✂♦✾✿ ❡s✁✼s ♣✿✼❝❡s✼s ❡� ▲✾✁✂�✼✾♠☎✿✂❝✾❁

❝✼�s✂❀❡✿✾♠✼s ❡❧ ❝✾s✼ ♣✿✼✐✂�❝✂✾❧ ✁✾♠✆✂☎� ❝✼♠✼ ♣✿✼❀✄❝✁✼ ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✼�❡s q✄❡ ✂♠♣❧✂❝✾✿✼�

✾✐✾�❝❡s ② ✿❡✁✿✼❝❡s✼s❁ ✿❡❝✄♣❡✿✾❝✂✢� ❀❡ ♣✿✼✆❧❡♠✾s ✾�✁✂❣✄✼s ② ❀❡s❝✄✆✿✂♠✂❡�✁✼ ❀❡ ✼✁✿✼s �✄❡✐✼s✳

■�❝❧✄s✼ ❝✼♠♣✿❡�❀❡♠✼s ❡s✁❡ ♣❡✿♥✼❀✼ ✾✆✼✿❀✾❀✼ ❡� �✄❡s✁✿✼ ✾�❞❧✂s✂s s✢❧✼ ❝✼♠✼ ✄� ✿❡❝✼✿✁❡ ❀❡ ✄�

♣✿✼❝❡s✼ ♠❞s ✾♠♣❧✂✼✳

▲✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ✾�✾❧✂♦✾❀✾s ❡� ❡s✁✾ ✼♣✼✿✁✄�✂❀✾❀ ❝✼♠❡�♦✾✿✼� ❤✾❝✂✾ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳

❡ ✂♠♣❧✂❝✾✿✼� ✾❀❡♠❞s ❀❡✆✾✁❡s ❡� ✁✼✿�✼ ✾ ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡❧ �✄❡✐✼❈PP✭❋ ❀❡s✾✿✿✼❧❧✾❀✼s ✁✾�✁✼

❀✄✿✾�✁❡ ❝✼♠✼ ♣✼s✁❡✿✂✼✿♠❡�✁❡ ✾ s✄ s✾�❝✂✢� ❡� ✦✧✧★❁ ✾ ❧✾ ❝✿❡✾❝✂✢� ❀❡ ✂�s✁✂✁✄❝✂✼�❡s ❡s✁✾✁✾❧❡s ❝✼�

❀✂❝❤✼ ❢✂�❁ ♣❡✿✼ ✾❀❡♠❞s❁ s✄✆s✂❣✄✂❡�✁❡s ❝✾♠✆✂✼s ✲❤✾❝✂✾ ❢✂�❡s ❀❡❧ ✾ñ✼ ✦✧✩★✲ q✄❡ ✾✐✾�♦✾✿✼� ✾

❝✼�✁✿✾♠✾✿❝❤✾ ❀❡ ❧✼s ✼✆❥❡✁✂✐✼s ♣❡✿s❡❣✄✂❀✼s ❤✾s✁✾ ❡�✁✼�❝❡s✳ ❊� ❡s✁✾ ✂�s✁✾�❝✂✾ ❀❡❝✂❀✂♠✼s

❡�❢✼❝✾✿�✼s ❡� ✄� ❢✿✾❣♠❡�✁✼ ❀❡ ❡s✁❡ ♣✿✼❝❡s✼ ❝✼✿✿❡s♣✼�❀✂❡�✁❡ ✾ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s s✄❝❡❀✂❀✾s

❀✄✿✾�✁❡ ❧✼s ♣✿✂♠❡✿✼s ✾ñ✼s ❀❡❧ s✂❣❧✼❳❳■❁ s✂� ❡♠✆✾✿❣✼❁ ✆✄s❝✾✿❡♠✼s ❝✼�✁✂�✄✾✿ ❝✼� ❧✾ ❡①♣❧✼✿✾❝✂✢�

s✼✆✿❡ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡s✾✿✿✼❧❧✾❀✾s ❡� ❡s✁✾ ❀✂✿❡❝❝✂✢� ❡� ❢✄✁✄✿✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s✳

❊❧ ♣❡✿♥✼❀✼ ❀❡ ❝✾♠✆✂✼s ✾q✄♥ ✾✆✼✿❀✾❀✼❁ ❝✼♠✼ s❡ ❀❡s✁✾❝✢ ✾❧ ✂�✂❝✂✼ ❀❡ ❧✾ ♣✿❡s❡�✁❡ ✂�✁✿✼❀✄❝❝✂✢�❁

♣✄❡❀❡� ❡�♠✾✿❝✾✿s❡ ❡� ❡❧ ❝✼�❥✄�✁✼ ❀❡ ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾s ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ q✄❡ ❡� ❡❧

❝✼�✁❡①✁✼ ❧✾✁✂�✼✾♠❡✿✂❝✾�✼ s❡ ✼✿✂❡�✁✾✿✼� ✾ ✁✿✾�s❢✼✿♠✾✿ ❧✾ ❀✂�❞♠✂❝✾ ❀❡ s✄ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡s❀❡

❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳ ✺✭✼♦♦✼ ② ✭✼♠✾❣❧✂✾❁ ✦✧✩✱✿✩✮✮❀ ❖❖❏P❁ ✦✧✩✬✆✿✰✬✲✰✯❁✦✧✩✬❝✿✰✦❁✰✬❄✳ ❊� ❡❧ ❝✾s✼

♣✾✿✁✂❝✄❧✾✿ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ s✂ ✆✂❡� ❧✼s ✂�✁❡�✁✼s ♣✼✿ ✿❡❢✼✿♠✾✿ ❡❧ s✂s✁❡♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧

s❡ ✂�✂❝✂✾✿✼� ✾ ♣✿✂�❝✂♣✂✼s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧❁ ❧✼s ♠✂s♠✼s❁ �✼ ❧✼❣✿✾✿✼� ❝✼�❝✿❡✁✾✿s❡ ❤✾s✁✾ ✂�✂❝✂✼s ❀❡

❧✼s ✾ñ✼s ✦✧✧✧✳ ❊s✁✼ �✼s ♣✼s✂✆✂❧✂✁✾ ❝✼♠♣✿❡�❀❡✿ q✄❡❁ ❀✂❝❤✾ ✿❡❢✼✿♠✾❁ ❢✄❡ ✂♠♣✄❧s✾❀✾ ❡� ❧✾ ♣✿✼✐✂�❝✂✾

❀❡ ♠✾�❡✿✾ ✁✾✿❀♥✾ ❡� ❝✼♠♣✾✿✾❝✂✢� ✾❧ ❝✼�✁❡①✁✼ ✿❡❣✂✼�✾❧ ✺✭✼♦♦✼❁ ✦✧✦✧✿✰✦✱✲✰✦✪❄✳

❊❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ♣✿✼✐✂�❝✂✾❧ q✄❡ �✼s ♣✿✼♣✼�❡♠✼s ❡s✁✄❀✂✾✿

❡� ❧✾ ♣✿❡s❡�✁❡ ✁❡s✂s s❡✿❞ ✿❡❝✼�s✁✿✄✂❀✼ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾ ✿❡❝✄♣❡✿✾❝✂✢� ❀❡ ❧✼s ✿❡♣❡✿✁✼✿✂✼s

✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s ❀❡ ❧✼s ✓✙♠❛r✘ ✕✤✕✓✉✔✒✥r❁ ✗✕♦✒✘✗✙✔✒✥r❁ ✤✉❞✒✓✒✙✗❁ ✙✓✙❞q♠✒✓r ②



✓r✚❛r✚✙✔✒✥r❁ ❀❡ ✾q✄❡❧❧✼s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡ ♠✾�❡✿✾ s✂♠✄❧✁❞�❡✾ ❡� ♠❞s ❀❡ ✄�✼ ❀❡ ❡❧❧✼s ✼ q✄❡

s❡ ❝✼�s✁✂✁✄②❡✿✼� ❡� ✁✾�✁✼ ✿❡❢❡✿❡�✁❡s ❀❡❧ ♠✂s♠✼✳ ✫❀❡♠❞s ❀❡ ❡s✁✾s ✾✿❣✄♠❡�✁✾❝✂✼�❡s❁

❝✼�s✂❀❡✿✾♠✼s ❧✾s ❀❡❧✂�❡✾❀✾s ❡� ❧✾ ❡①♣✼s✂❝✂✢� ❀❡ ♠✼✁✂✐✼s ❀❡ ❧✼s ❝✄✾✁✿✼ ♣✿✼②❡❝✁✼s ❀❡ ❧❡② q✄❡

❝✼�s✁✂✁✄②❡✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❧✼❝✾❧✳ P✼✿ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ✿❡❢❡✿✂♠✼s

❡� ✁☎✿♠✂�✼s ❀❡ ●✾✿❧✾�❀ ✺✦✧✩✱✿ ✰✧❁ ✩✦✬❁ ✩✮✪❁ ✩✬✮❁ ✩✯✪❄ ✾❧ ❝✼�❥✄�✁✼ ❀❡ ❢✄�❀✾♠❡�✁✾❝✂✼�❡s q✄❡

❣✄✂✾✿✼� ② ❡s✁✿✄❝✁✄✿✾✿✼� ❡s✁✾ ✁✿✾�s❢✼✿♠✾❝✂✢�✳ ✫✄�q✄❡ ❡s✁❡ ❝✼�❝❡♣✁✼ s❡✿❞ ❀❡s✾✿✿✼❧❧✾❀✼

✕☛✓✎✍✛✡☛✛✌✍✟✎✍ ✍✟ ✍✔ ✠☞✕�✎✞✔☛ ✗✁☛✟✎✍✂✎☛ ✁☛✟✠✍✕✎✞☞✔✚ ✠☛✟✓✡✒✍✛☞✌☛✓ ✟✍✠✍✓☞✛✡☛ ✕✛✍✓❡�✁✾✿ ❀❡

♠✾�❡✿✾ s✂�✁☎✁✂❝✾ ❡� ❡s✁✾ ✂�s✁✾�❝✂✾❁ ❝✢♠✼ s❡ ❡�❝✼�✁✿✢ ❝✼�s✁✂✁✄✂❀✼ ❡❧ ♠✂s♠✼ ♣✾✿✾ ❝✼♠❡�♦✾✿ ✾

✂�✁✿✼❀✄❝✂✿ ❡� ❡❧ ❡s❝❡�✾✿✂✼ ❧✼❝✾❧ ✾ q✄✂❡�❡s ✿❡❝✼✿✿✾� ❡s✁❡ ✁✿✾✆✾❥✼✳ ✫❧ ✿❡s♣❡❝✁✼ ♣✼❀❡♠✼s s❡ñ✾❧✾✿

q✄❡ ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡❁ ❀❡✆✾✁✂❀✼ ❧❡❣✂s❧✾✁✂✐✾♠❡�✁❡ ❡�✁✿❡ ❥✄�✂✼

② ✾❣✼s✁✼ ❀❡ ✦✧✧★ s❡ ❝✼♠♣✄s✼❁ ❝✼♠✼ ♠❡�❝✂✼�✾♠✼s❁ ❀❡ ❝✄✾✁✿✼ ♣✿✼②❡❝✁✼s ❀❡ ❧❡② ✺P▲❄ ✼✿✂❡�✁✾❀✼s

✾ ♠✼❀✂❢✂❝✾✿ ❡� ✾❧❣✄�✼s ❝✾s✼s ❀❡ ♠✾�❡✿✾ ✁✼✁✾❧ ② ❡� ✼✁✿✼s ♣✾✿❝✂✾❧♠❡�✁❡ ❡❧ ❝✼�✁❡�✂❀✼ ❀❡❧ s✂s✁❡♠✾

❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ✾ ♣✿✂�❝✂♣✂✼s ❀❡ s✂❧❣✼ ❳❳■✳

❊� ♣✿✂♠❡✿ ❧✄❣✾✿ ♣✼❀❡♠✼s ♠❡�❝✂✼�✾✿ ❡❧ ♣✿✼②❡❝✁✼ ❀❡ ❧❡② ✺P▲❄ ❡�♠✾✿❝✾❀✼ ❡� ❡❧ ✜✗✙♥

❧✘✔✚✙✔q♦✒✓r ❞✕✗ ❧✘✔✙❞r ✜✚r✥✒♥✓✒✙✗ ❛✙✚✙ ✗✙ ❏✉✘✔✒✓✒✙ ❃✙♥✔✙✳✕✘✒♥✙ �✜P ✶✶✁✶✸✲✛ ❊❧ ♠✂s♠✼ ❡s✁✄✐✼

✼✿✂❡�✁✾❀✼ ❤✾❝✂✾ ✄�✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ② ❝✼�✁✢ ❝✼�

❡❧ ✾❝✄❡✿❀✼ ❡�✁✿❡ ❧✼s ♣✼❀❡✿❡s ❧❡❣✂s❧✾✁✂✐✼❁ ❡❥❡❝✄✁✂✐✼ ② ❥✄❀✂❝✂✾❧✳ P✾✿✾ s✄ ❡❧✾✆✼✿✾❝✂✢� s❡ ❝✼�s✁✂✁✄②✢

✄�✾ ❝✼♠✂s✂✢� ❀❡ ✁✿✾✆✾❥✼ ❡s♣❡❝♥❢✂❝✾ ✾❧ ✂❣✄✾❧ q✄❡ ♣✾✿✾ ❝✾❀✾ ✄�✼ ❀❡ ❧✼s ✁❡♠✾s ✾✆✼✿❀✾❀✼s ♣✼✿ ❀✂❝❤✼

P❧✾�✳ ▲✾ ❝✼♠✂s✂✢� ❡s♣❡❝♥❢✂❝✾ ✼✿✂❡�✁✾❀✾ ✾ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ ❈PP✭❋ ❡s✁✄✐✼ ❝✼�s✁✂✁✄✂❀✾ ♣✼✿ ✾❝✁✼✿❡s

❀❡ ❧✼s ✓✙♠❛r✘ ♦✉❜✕✚♥✙♠✕♥✔✙✗ ✣✕✤✕✓✉✔✒✥r❁ ✗✕♦✒✘✗✙✔✒✥r ② ✤✉❞✒✓✒✙✗✲❁ ✙✓✙❞q♠✒✓r❁ ✓r✚❛r✚✙✔✒✥r ❝✼♠✼

✾s♥ ✁✾♠✆✂☎� ♣✼✿ ✼✁✿✼s q✄❡ ♣❡✿✁❡�❡❝♥✾� s✂♠✄❧✁❞�❡✾♠❡�✁❡ ✾ ♠❞s ❀❡ ✄�✼ ❀❡ ❡s✁✼s ✓✙♠❛r✘✳ ❊s✁❡ P▲

❢✄❡ ♣✿❡s❡�✁✾❀✼ ❡� ❧✾ ❈❞♠✾✿✾ ❀❡ ❉✂♣✄✁✾❀✼s✴✾s ❡❧ ✦✱ ❀❡ �✼✐✂❡♠✆✿❡ ❀❡ ✦✧✧✯ ❡� ❡❧ ♠✾✿❝✼ ❀❡❧

❣✼✆✂❡✿�✼ ❀❡ ❏✼✿❣❡ ❖✆❡✂❀ ❀❡❧ P✾✿✁✂❀✼ ❏✄s✁✂❝✂✾❧✂s✁✾ ✺P❏❄❁ ♣✼✿ ❧✼s ❀✂♣✄✁✾❀✼s ❉✾�✂❧✼ ❑✂❧✂✆✾✿❀✾ ♣✼✿

❡❧ ✆❧✼q✄❡ ♣✼❧♥✁✂❝✼ ✼❢✂❝✂✾❧✂s✁✾ ✺P❏❄ ② ✭✾�✁✂✾❣✼ ▼✾s❝❤❡✿✼�✂❁ ✂�✁❡❣✿✾�✁❡ ❀❡ ✄�✼ ❀❡ ❧✼s ✆❧✼q✄❡s

✼♣✼s✂✁✼✿❡s ✺s�✂✢� ❈♥✐✂❝✾ ❖✾❀✂❝✾❧❁ s❈❖❄✳

❊❧ ✁✿✾✁✾♠✂❡�✁✼ ❀❡❧ ✜P ❞✕✗ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r ♠❡�❝✂✼�✾❀✼ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿ s❡ ❀✂✼ ❀❡ ♠✾�❡✿✾

❝✼�❥✄�✁✾❁ ♣✼✿ ✄� ❧✾❀✼❁ ✾❧ ❀❡ ✼✁✿✼ ♣✿✼②❡❝✁✼ ❀❡ ❧❡② ✣✜P ✶✁✶✁✸✲ ♣✿❡s❡�✁✾❀✼ ❡❧ ★ ❀❡ ❥✄❧✂✼ ❀❡❧ ✾ñ✼

✦✧✧✬ ✁✾♠✆✂☎� ♣✼✿ ❧✼s ❀✂♣✄✁✾❀✼s ❑✂❧✂✆✾✿❀✾ ✺P❏❄ ② ▼✾s❝❤❡✿✼�✂ ✺s❈❖❄✳ ❊❧ ♠✂s♠✼❁ ✾❧ ✂❣✄✾❧ q✄❡ ❡❧

✜P ❞✕✗ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r❁ s❡ ♣✿✼♣✄s✼ ✄�✾ ✿❡❢✼✿♠✾ ✁✼✁✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧✳
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❉❡ ♠✾�❡✿✾ s✂�✁☎✁✂❝✾ ❝✼�s✂❀❡✿✾♠✼s ❡�✁✼�❝❡s q✄❡ ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ q✄❡ ✾�✾❧✂♦✾♠✼s

❝✼♠✼ ♣✾✿✁❡ ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✁✿✾s❢✼✿♠✾❝✂✼�❡s ✾✆✼✿❀✾❀✼ s❡ ❝✼�s✁✂✁✄②✢ ✾ ♣✾✿✁✂✿ ❀❡ ❧✼s ♠❡�❝✂✼�✾❀✼s

P▲❁ ❀✼s ❀❡ ❝✾✿❞❝✁❡✿ ✂�✁❡❣✿✾❧ ② ✼✁✿✼s ❀✼s ❀❡ ❝✾✿❞❝✁❡✿ ♣✾✿❝✂✾❧✳ ➱s✁✼s ❢✄❡✿✼� ♣✿❡s❡�✁✾❀✼s ♣✼✿

❀✂✐❡✿s✼s✴✾s ✾❣❡�✁❡s ❡�✁✿❡ ❥✄❧✂✼ ❀❡ ✦✧✧✬ ②♠✾②✼ ❀❡ ✦✧✧★ ② ✁✿✾✁✾❀✼s ❡� ✾♠✆✾s ❝❞♠✾✿✾s ❧❡❣✂s❧✾✁✂✐✾s

❀✄✿✾�✁❡ ❡❧ ❣✼✆✂❡✿�✼ ❀❡ ❏✼✿❣❡ ❖✆❡✂❀ ❀❡❧ P❏✳

❖❡s✄❧✁✾ ♣❡✿✁✂�❡�✁❡ ♠❡�❝✂✼�✾✿ ✾ s✄ ✐❡♦ q✄❡ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ✿❡❝✄♣❡✿✾❀✼s ✾ ❧✼

❧✾✿❣✼ ❀❡❧ ✾�❞❧✂s✂s ♣✄❀✂♠✼s ❝❧✾s✂❢✂❝✾✿❧✼s ❀❡ ❀✂✐❡✿s✾s ♠✾�❡✿✾s ❡� ✿❡❧✾❝✂✢� ✾ ❧✾s ✁✿✾②❡❝✁✼✿✂✾s ❀❡
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✾❧❣✄�✼ ❀❡ ❧✼s ♣✼❀❡✿❡s ❀❡❧ ❊s✁✾❀✼ ② ❝✼�✁✾�❀✼ ❡� s✄ ❣✿✾� ♠✾②✼✿♥✾ ❝✼� ❢✼✿♠✾❝✂✢� ❥✄✿♥❀✂❝✾❁
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✂❀❡�✁✂❢✂❝✾♠✼s ✼✁✿✾s ✁✿✾♦✾❀✾s ♣✼✿ ✾❝✁✼✿❡s ❝✼❧❡❝✁✂✐✼s ✼ ❝✼✿♣✼✿✾✁✂✐✼s✳ ❊� ❡s✁❡ ❝✾s✼ ✿❡❢❡✿✂♠✼s ✁✾�✁✼

✾ ❧✾s ✾♣✿❡❝✂✾❝✂✼�❡s s✼✆✿❡ ❡❧ ✁❡♠✾ ♣✿❡s❡�✁✾❀✾s ❀❡ ♠✾�❡✿✾ ❝✼�❥✄�✁✾ ♣✼✿ ❢✄�❝✂✼�✾✿✂✼s✴✾s ❥✄❀✂❝✂✾❧❡s

✲❥✄❡❝❡s✴♦✾s ② ❢✄�❝✂✼�✾✿✂✼s✴✾s ❥✄❀✂❝✂✾❧❡s ❀❡❧ s✄✿ ② �✼✿✁❡ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾❁ ✫s✼❝✂✾❝✂✼�❡s ❈✂✐✂❧❡s ✼

❈✼❧❡❣✂✼s ❀❡ ❢✄�❝✂✼�✾✿✂✼s✴✾s ❥✄❀✂❝✂✾❧❡s❁ ❈✼❧❡❣✂✼ ❀❡ ▼✾❣✂s✁✿✾❀✼s✴✾s ② ❢✄�❝✂✼�✾✿✂✼s✴✾s ❀❡❧ P✼❀❡✿

❏✄❀✂❝✂✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾❁ ✫s✼❝✂✾❝✂✢� ❈✂✐✂❧ ❀❡ ▼✾❣✂s✁✿✾❀✼s✴✾s ② ❋✄�❝✂✼�✾✿✂✼s✴✾s ❀❡❧ ▼✂�✂s✁❡✿✂✼

P✄✆❧✂❝✼ ❀❡ ❧✾ ❉❡❢❡�s✾ ❀❡ ❧✾ ❖❡♣ú✆❧✂❝✾ ✫✿❣❡�✁✂�✾ ❝✼� s❡❀❡ ❡� ❖✼s✾✿✂✼✲ ② ♣✼✿ ♣✿✼❢❡s✂✼�✾❧❡s ❀❡

❧✾ ✾✆✼❣✾❝♥✾ ✲❈✼❧❡❣✂✼ ❀❡ ✫✆✼❣✾❀✼s✴✾s ❀❡ ❖✼s✾✿✂✼ ♣❡✿✁❡�❡❝✂❡�✁❡ ✾❧ ✾ ✭❡❣✄�❀✾ ❈✂✿❝✄�s❝✿✂♣❝✂✢�

❏✄❀✂❝✂✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾✲❁ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ✾ ❧✾s ♠✾�✂❢❡s✁✾❀✾s ❡� ♣✾✿✁✂❝✄❧✾✿ ♣✼✿ ✾❧❣ú� ✂�✁❡❣✿✾�✁❡

❀❡ ❀✂❝❤✼s ❝✄❡✿♣✼s ❝✼❧❡❣✂✾❀✼s ❡� ✁✾�✁✼ ✾♣✿❡❝✂✾❝✂✼�❡s ❝✼♠♣✾✿✁✂❀✾s ♣✼✿ ❧✼s✴✾s ❀❡♠❞s ♠✂❡♠✆✿✼s✳

❊❧ ✓✙♠❛r ✓r✚❛r✚✙✔✒✥r❁ ✾❧ ✂❣✄✾❧ q✄❡ ❡❧ ✓✙♠❛r ✤✉❞✒✓✒✙✗❁ s❡ ❡�❝✼�✁✿✢ ❡� s✄ ✁✼✁✾❧✂❀✾❀ ❝✼�s✁✂✁✄✂❀✼

♣✼✿ ✾❣❡�✁❡s ❢✼✿♠✾❀✼s ❡� ❀❡✿❡❝❤✼✳

✫ ❀✂❢❡✿❡�❝✂✾ ❀❡ ❧✼s ❝✄✾✁✿✼ ❣✿✄♣✼s ❤✾s✁✾ ✾q✄♥ ✂❀❡�✁✂❢✂❝✾❀✼s �✼s ❡�❝✼�✁✿✾♠✼s ✾❀❡♠❞s ❝✼� ❧✼s

✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ✄� ❝✼�❥✄�✁✼ ❀❡ ✾❝✁✼✿❡s q✄❡ ✁✾♠✆✂☎� ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡

❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋ ② ❝✄②✼s ✾♣✼✿✁❡s s❡ �✄✁✿✂❡✿✼� ❀❡ s✄ ♣❡✿✁❡�❡�❝✂✾ s✂♠✄❧✁❞�❡✾ ✾ ❀✂✐❡✿s✼s

✓✙♠❛r✘✳ ❉✂❝❤✼s✴✾s ✾❣❡�✁❡s ❝✼� ✁✿✾②❡❝✁✼✿✂✾s ♠❞s ❀✂�❞♠✂❝✾s s❡ ❝✼�❢✂❣✄✿✾✿✼� ❝✼♠✼ ✾❝✁✼✿❡s

�☞✟✝✡✁✡☛✓✂ ✍✟ ✍✔ ✕✛☛✠✍✓☛ ✒✍ ✛✍✝☛✛✌☞ ✔☛✠☞✔ ✍✟ ✔☞ ✌✍✒✡✒☞ ✍✟ ✘✞❡ s✄s ✾♣✿❡❝✂✾❝✂✼�❡s ❡✿✾� ✿❡s✄❧✁✾❀✼

❀❡ ❧✾ ❝✼♠✆✂�✾❝✂✢� ❀❡ s✄s ❝✼�✼❝✂♠✂❡�✁✼s ② ❡①♣❡✿✂❡�❝✂✾✿ ❡� ✁✾�✁✼ ✾❝✁✼✿❡s ❥✄❀✂❝✂✾❧❡s❁ ✾❝✾❀☎♠✂❝✼s

❝✼� ✐✂�❝✄❧✾❝✂✢� ✾❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ ② ♣✿✼❝❡s✾❧ ♣❡�✾❧❁ ♠✂❡♠✆✿✼s ❀❡ ❝✄❡✿♣✼s ❝✼❧❡❣✂✾❀✼s ✣❝✼♠✼ ❧✼s

❝✾s✼s ❀❡ ❈✾✿❧✼s ●✂✾�❀✼♠☎�✂❝✼ ② ❖✾♠✢� ✵✳ ❖♥✼s✲❀ ❡� ✁✾�✁✼ ✾❝✁✼✿ ❥✄❀✂❝✂✾❧❁ ✾❝✾❀☎♠✂❝✼ ❝✼�

✐✂�❝✄❧✾❝✂✢� ✾❧ ❀❡✿❡❝❤✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ✣❝✼♠✼ ❏✄❧✂✼ ❉❡ ❖❧✾♦❞✆✾❧✲❀ ❡� ✁✾�✁✼ ✾❝✁✼✿ ✾❝✾❀☎♠✂❝✼ ❝✼�

✐✂�❝✄❧✾❝✂✢� ✾❧ ❀❡✿❡❝❤✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ② ♠✂❡♠✆✿✼ ❀❡ ✄� ❝✄❡✿♣✼ ❝✼❧❡❣✂✾❀✼ ✣❝✼♠✼ ♦✂❝✁✼✿

❈✼✿✐✾❧❞�✲❀ ✼ ❝✼♠✼ ✾❝✁✼✿ ❥✄❀✂❝✂✾❧ ② ✾❝✾❀☎♠✂❝✼ ❝✼� ✐✂�❝✄❧✾❝✂✢� ✾❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ ② ♣✿✼❝❡s✾❧ ♣❡�✾❧

✣❝✼♠✼ ✫❧✆❡✿✁✼ ❈✾✿✆✼�❡✲✳ ❊s ❀❡❝✂✿❁ ❡s✁❡ ❣✿✄♣✼ s❡ ❝✼�❢✼✿♠✢ ❀❡ ❥✄❣✾❀✼✿❡s ❢✼✿♠✾❀✼s ❡� ❀❡✿❡❝❤✼

② ✾❝✁✂✐✼s ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ✾❧✁❡✿�✾�❀✼ ②✴✼ s✄♣❡✿♣✼�✂❡�❀✼ s✄s ❀✂✐❡✿s✾s

❧❡�✁❡s ❥✄❀✂❝✂✾❧❡s❁ ✾❝✾❀☎♠✂❝✾s ② s✄ ❡①♣❡✿✂❡�❝✂✾ ✾❝✄♠✄❧✾❀✾ ❡� ♣✿✼❝❡s✼s ♣✿❡✐✂✼s✳ ❖❡s♣❡❝✁✼ ❀❡ ❧✼s

✾❝✁✼✿❡s ❀❡ ❧✼s ❀✂✐❡✿s✼s ✓✙♠❛r✘ ♣✿❡s❡�✁✾❀✼s ♣✿❡❝❡❀❡�✁❡♠❡�✁❡ ♣✼❀❡♠✼s s❡ñ✾❧✾✿ ✾❀❡♠❞s q✄❡ ❧✾

❧❡❣✂✁✂♠✂❀✾❀ ❀❡ s✄ ♣✾✿✁✂❝✂♣✾❝✂✢� ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧



❡s✁✄✐✼ s✄s✁✾�❝✂✾❧♠❡�✁❡ ✐✂�❝✄❧✾❀✾ ❝✼� ❧✾ ❢✼✿♠✾❝✂✢� ❥✄✿♥❀✂❝✾ ❀❡ ❧✼s ♠✂s♠✼s❁ ❡s ❀❡❝✂✿❁ ❝✼� s✄

❡①♣❡✿✁✂❝✂✾ ❥✄✿♥❀✂❝✾
✸
✳

❊❧ ✿❡❝✼✿✿✂❀✼ ♣✼✿ ❡s✁✾s ❀✂❢❡✿❡�✁❡s ✾✿❣✄♠❡�✁✾❝✂✼�❡s ♣✿❡s❡�✁✾❀✾s ✁✾�✁✼ ❡� ❧✾s ❡①♣✼s✂❝✂✼�❡s ❀❡

♠✼✁✂✐✼s ❀❡ ❧✼s P▲ q✄❡ ❝✼�s✁✂✁✄②❡✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ❡s✆✼♦✾❀✾s ♣✼✿

❧✼s✴✾s ❀✂s✁✂�✁✼s✴✾s ✾❝✁✼✿❡s ♠❡�❝✂✼�✾❀✼s❁ �✼s ♣✼s✂✆✂❧✂✁✾✿✼� ✂❀❡�✁✂❢✂❝✾✿ ❧✼ q✄❡●✾✿❧✾�❀ ✺✦✧✩✱✿ ✦✰★❀

✭✼♦♦✼❁ ✦✧✩✱✆✿ ✩✰❄ ❀❡�✼♠✂�✢ ❝✼♠✼ ♠✙♥✒r❜✚✙✘ ❞✒✘✓✉✚✘✒✥✙✘✳ ❊s ❀❡❝✂✿ ❀✂s✁✂�✁✾s ✾❧✁❡✿�✾✁✂✐✾s

❀✂s❝✄✿s✂✐✾s q✄❡ ✿❡❢❧❡❥✾✿✼� ✁✾�✁✼ ❝✼�s❡�s✼s ❝✼♠✼ ❝✼�✁✿✼✐❡✿s✂✾s ❡�✁✿❡ ❧✼s ✿❡♣❡✿✁✼✿✂✼s

✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❡� ❡s✁✄❀✂✼✳

✫ ❧✼ ❧✾✿❣✼ ❀❡ ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢� �✼s ❡�❝✼�✁✿✾✿❡♠✼s ✿❡❝✄✿✿❡�✁❡♠❡�✁❡ ❝✼� ✼✁✿✼ ❝✼�❝❡♣✁✼

❝❡�✁✿✾❧ ♣✾✿✾ �✄❡s✁✿✼ ✾�❞❧✂s✂s q✄❡ ❡s ❧✾ ❝✾✁❡❣✼✿♥✾ ❀❡ ✓✙♠❛r✳ ❊� ❡❧ s❡�✁✂❀✼ ❀❡ ❇✼✄✿❀✂❡✄ ✺✦✧✩✮❄

❝✼�s✂❀❡✿✾♠✼s ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❝✼♠✼ ✄� ✓✙♠❛r ❀❡ ❡s✁✿✄❝✁✄✿✾❝✂✢� ❝✼♠♣❧❡❥✾ ❡� ❡❧ ❝✄✾❧ s❡ ❡①♣✿❡s✾�

✄� ❝✼�❥✄�✁✼ ❀❡ ✿❡❧✾❝✂✼�❡s ❀❡ ❢✄❡✿♦✾ ❡�✁✿❡ ❀✂✐❡✿s✼s ✾❝✁✼✿❡s ✂�s✁✂✁✄❝✂✼�✾❧❡s q✄❡ ♣✄❣�✾✿✼� ♣✼✿

✂♠♣✼�❡✿ s✄s ✐✂s✂✼�❡s ❡ ✂�✁❡✿❡s❡s ❝✼� ❡❧ ❢✂� ❀❡ ❀❡❧✂�❡✾✿ ❝✼♠✼ s❡ñ✾❧✾♠✼s ✄�✾ �✄❡✐✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳
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❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈✢❀✂❣✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ② ❧✼s ❝✄❡s✁✂✼�✾♠✂❡�✁✼s ✿❡✾❧✂♦✾❀✼s ✾❧ ♠✼❀❡❧✼

✐✂❣❡�✁❡ ❤✾s✁✾ ❡s❡ ❡�✁✼�❝❡s❁ q✄❡ ✆✄s❝✢ s❡✿ ♠✼❀✂❢✂❝✾❀✼ ♣✼✿ ❧✾ ✿❡❢✼✿♠✾ ❡� ❡s✁✄❀✂✼✳ ❊� ❡❧ s❡❣✄�❀✼

❝✾♣♥✁✄❧✼ ✾�✾❧♥✁✂❝✼ �✼s ❝✼�❝❡�✁✿✾♠✼s ❡� ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ♣✿✼♣✄❡s✁✾s ♣✾✿✾ ❧✾s ❢✄�❝✂✼�❡s ❀❡

❥✄♦❣✾♠✂❡�✁✼❁ ✂�✐❡s✁✂❣✾❝✂✢�❁ ✾❝✄s✾❝✂✢� ② ❀❡❢❡�s✾❁ ✁✾�✁✼ ❀✄✿✾�✁❡ ❧✼s ♣❡✿✂✼❀✼s ♣✿❡✐✂✼s ✾❧

✁✿✾✁✾♠✂❡�✁✼ ❧❡❣✂s❧✾✁✂✐✼ ❀❡❧ ♣✿✼②❡❝✁✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋ ❝✼♠✼ ❀✄✿✾�✁❡ s✄ ✾✆✼✿❀✾❥❡ ♣✾✿❧✾♠❡�✁✾✿✂✼✳

❊� ❡❧ ✁❡✿❝❡✿ ❝✾♣♥✁✄❧✼ ❀❡ ✾�❞❧✂s✂s ✆✄s❝✾♠✼s ✂❀❡�✁✂❢✂❝✾✿ ❡❧ ♠✼❀✼ ❡� q✄❡ ❧✼s ✁✿❡s ✼✆❥❡✁✂✐✼s q✄❡

✂♠♣✄❧s✾✿✼� ❡s✁❡ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ✣❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡❢✂❝✾♦ ② ❡❢✂❝✂❡�✁❡❁ ✁✿✾�s♣✾✿❡�✁❡ ② ❣✾✿✾�✁✂s✁✾✲

❡s✁✄✐✂❡✿✼� ♣✿❡s❡�✁❡s ✁✾♠✆✂☎� ❀✄✿✾�✁❡ ✁✼❀✼ ❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡ ❧✾ �✄❡✐✾ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗

❡♠❡✿❣❡�✁❡ ❝✼� ❧✾ s✾�❝✂✢� ❀❡❧ �✄❡✐✼ ❈PP✭❋ ❡� ✾❣✼s✁✼ ❀❡ ✦✧✧★ q✄❡ ❡�✁❡�❀❡♠✼s ❝✼♠✼ ♣✿✼❀✄❝✁✼

❀❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ s✼✆✿❡ ❡❧ ❝✄✾❧ ✿❡❢❧❡①✂✼�✾♠✼s ❡� ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢�✳ ❋✂�✾❧♠❡�✁❡ ❡� ❡❧ ❝✄✾✿✁✼

❝✾♣♥✁✄❧✼ ✾�✾❧♥✁✂❝✼ �✼s ❝✼�❝❡�✁✿✾♠✼s ❡� ❧✼s ❀❡✆✾✁❡s s✄s❝✂✁✾❀✼s ❡� ✁✼✿�✼ ✾ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ❀❡

❀✂✐❡✿s✼s✴✾s ✾❝✁✼✿❡s ❡� ❡❧ ♠❡�❝✂✼�✾❀✼ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾❁ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎�❁ ✿❡❧✾❝✂✼�✾❀✼s ❝✼�

❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ❡s✁✾ �✄❡✐✾ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ♣✿✼✐✂�❝✂✾❧ ② ❡� ❧✾s ✁❡�❀❡�❝✂✾s ♣✿❡❀✼♠✂�✾�✁❡s



❀✄✿✾�✁❡ ❡❧ ♠✂s♠✼✳ ✫ s✄ ✐❡♦❁ ✾ ❧✼ ❧✾✿❣✼ ❀❡ ❡s✁✼s ❝✄✾✁✿✼ ❝✾♣♥✁✄❧✼s❁ ❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡

♣✿❡s❡�✁✾♠✼s ❧✼s ❤✾❧❧✾♦❣✼s s✼✆✿❡ ❡❧ ❡s❝❡�✾✿✂✼ ❧✼❝✾❧❁ ✆✄s❝✾♠✼s ❀✂✾❧✼❣✾✿ ❝✼� ❧✼s ✿❡s✄❧✁✾❀✼s ❀❡

✼✁✿✼s✴✾s ✾✄✁✼✿❡s✴✾s q✄❡ ✾✐✾�♦✾✿✼� s✼✆✿❡ ❡❧ ❡s✁✄❀✂✼ ❀❡ ❀✂❝❤✾ ✁❡♠❞✁✂❝✾ ♣❡✿✼ ✿❡s♣❡❝✁✼ ❀❡ ✼✁✿✾s

✖✞✛✡✓✒✡✠✠✡☛✟✍✓ ✒✍ �✌✁✛✡✠☞ ✂☞✎✡✟☞� ✁✓✎☛✓ ✠✞☞✎✛☛ ✠☞✕�✎✞✔☛✓ ✓☛✟ ✓✞✠✍✒✡✒☛✓ ✕☛✛ ✔☞✓ ✗✄✍✝✔✍✂✡☛✟✍✓

☎✡✟☞✔✍✓✚✏ ✒☛✟✒✍ ✛✍✠☞✕✡✎✞✔☞✌☛✓ ✓✡✟✎✁✎✡✠☞✌✍✟✎✍ ✔☛✓ ☞✓✕✍✠✎☛✓ ✠☛✟✓✡✒✍✛☞✒☛✓ ✌✆✓ ✛✍✔✍✙☞✟✎✍✓ ✒✍

�✄❡s✁✿✾ ✂�✐❡s✁✂❣✾❝✂✢� ② q✄❡ �✼s ♣❡✿♠✂✁✂❡✿✼� ♣❡�s✾✿ ♣✼s✂✆❧❡s ❝✾♠✂�✼s ♣✼✿ ❀✼�❀❡ ❝✼�✁✂�✄✾✿

�✄❡s✁✿✼ ✾�❞❧✂s✂s✳ ❊s✁✼s ❝✾♣♥✁✄❧✼s ✾�✾❧♥✁✂❝✼s ❥✄�✁✼ ❝✼� ❡❧ q✄❡ ✿❡ú�❡ ❧✾s ✂❀❡✾s ❝✼�❝❧✄s✂✐✾s

❝✼�❢✼✿♠✾� ❧✾ s❡❣✄�❀✾ ♣✾✿✁❡ ❀❡ ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢�✳

❋✂�✾❧♠❡�✁❡ ♣✿❡s❡�✁✾♠✼s ✄� ✾�❡①✼ ❀✼�❀❡ ✿❡✾❧✂♦✾♠✼s❁ ♣✼✿ ✄� ❧✾❀✼❁ ✄�✾ ✆✿❡✐❡ ❀❡s❝✿✂♣❝✂✢� ❀❡

❧✾s ✁✿✾②❡❝✁✼✿✂✾s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s ❝✄②✾s ✾✿❣✄♠❡�✁✾❝✂✼�❡s ❢✄❡✿✼� ✿❡❝✄♣❡✿✾❀✾s ✾ ❧✼ ❧✾✿❣✼ ❀❡❧

✾�❞❧✂s✂s ♣✾✿✾ q✄❡ q✄❡❀❡ ❀✂s♣✼�✂✆❧❡ ♣✾✿✾ ❧✾ ❝✼�s✄❧✁✾ ❀❡ q✄✂❡� ✿❡❝✼✿✿✾ ❡s✁❡ ✁❡①✁✼✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁

❡①♣✼�❡♠✼s ✄� ❧✂s✁✾❀✼ ❝✼� ❧✾s ✾✆✿❡✐✂✾❝✂✼�❡s ✄✁✂❧✂♦✾❀✾s ❡� ❡❧ ✾�❞❧✂s✂s ♣✾✿✾ ❢✾❝✂❧✂✁✾✿ ❧✾ ❧❡❝✁✄✿✾ ❀❡❧

♣✿❡s❡�✁❡ ✁✿✾✆✾❥✼✳ ❊� ú❧✁✂♠✾ ✂�s✁✾�❝✂✾ ✂�❝❧✄✂♠✼s ❧✾ ✆✂✆❧✂✼❣✿✾❢♥✾ ❝✂✁✾❀✾ ✾ ❧✼ ❧✾✿❣✼ ❀❡ ❧✼s ❀✂✐❡✿s✼s

❝✾♣♥✁✄❧✼s q✄❡ ❝✼♠♣✼�❡� ❧✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢�✳





❈✚♥✢✔✤✢✚ ❈✚♥❝✔♣✢✉✙✥

❊s✁❡ ❝✾♣♥✁✄❧✼ ✁✂❡�❡ ❝✼♠✼ ♣✿✼♣✢s✂✁✼ ♣✿❡s❡�✁✾✿ ❡❧ ❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ ❀❡ �✄❡s✁✿✼ ✁✿✾✆✾❥✼✳

❖❡❝✄♣❡✿✾�❀✼ ✾ ▼❡�❀✂♦❞✆✾❧ ✺✦✧✧✯✿★✯❄ ❡❧ ❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ ❝✼�s✁✂✁✄②❡ ✄� s✂s✁❡♠✾ ❀❡

❝✼�❝❡♣✁✼s❁ s✄♣✄❡s✁✼s ② ✁❡✼✿♥✾s q✄❡ ✿❡s♣✾❧❀✾� ❧✾ ✂�✐❡s✁✂❣✾❝✂✢�✳ ▲✾ ❝✼�s✁✿✄❝❝✂✢� ❀❡❧ ♠✂s♠✼

♣✼s✂✆✂❧✂✁✾ ✄✆✂❝✾✿ ❧✾ ✂�✐❡s✁✂❣✾❝✂✢� ❡� ❝✄✿s✼ ❀❡�✁✿✼ ❀❡ ❧✼s ❀❡✆✾✁❡s ❡①✂s✁❡�✁❡s❁ ♣✼�❡✿❧✾ ❡� ✿❡❧✾❝✂✢�

❝✼� ❧✾s ✁✿✾❀✂❝✂✼�❡s ✁❡✢✿✂❝✾s ❣❡�❡✿✾❧❡s ② ❡s♣❡❝♥❢✂❝✾s s✼✆✿❡ ❡❧ ✁❡♠✾✳ ❉❡ ❡s✁❡ ♠✼❀✼ ❧✾ ❢✄�❝✂✢� ❀❡❧

❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ ❡s ✂❧✄♠✂�✾✿ ② ❝✾♣✁✾✿ ✂�❀✄❝✁✂✐✾♠❡�✁❡ ❝✾✁❡❣✼✿♥✾s ② s✄✆❀✂♠❡�s✂✼�❡s q✄❡

s✄♠❡� ✿✂q✄❡♦✾ ✾ ❝✼�❝❡♣✁✼s ②✾ ♣✿✼♣✄❡s✁✼s ✺▼❡�❀✂♦❞✆✾❧❁ ✦✧✧✯✿★✪❄✳ ➱s✁❡ s❡ ❀✂❢❡✿❡�❝✂✾ ❀❡❧ ♠✾✿❝✼

✁❡✢✿✂❝✼ ✄✁✂❧✂♦✾❀✼ ❡� ❡s✁✄❀✂✼s ❡s✁✿✄❝✁✄✿✾❀✼s ② ✼✿✂❡�✁✾❀✼s ✾ ❀❡s✾✿✿✼❧❧✾✿ ✄� ✾�❞❧✂s✂s ❡� ❢✼✿♠✾

❀❡❀✄❝✁✂✐✾ ② ✾❀✾♣✁✾�❀✼ ❧✾ ✿❡✾❧✂❀✾❀ ❡� ❡s✁✄❀✂✼ ✾ ❝✼�❝❡♣✁✼s❁ ❡sq✄❡♠✾s ✼ ✾�❞❧✂s✂s ♣✿❡❝✼�❝❡✆✂❀✼s✳

▲✾ ✾♣✄❡s✁✾ ❤✾❝✂✾ ✄� ❀✂s❡ñ✼ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ❢❧❡①✂✆❧❡❁ ❝✼♠✼ s❡ ❀❡s✾✿✿✼❧❧✾✿❞ ❡� ❡❧ ♣✿✢①✂♠✼

❝✾♣♥✁✄❧✼ ❀❡❀✂❝✾❀✼ ✾ ♣✿❡s❡�✁✾✿ ❧✾ ❡s✁✿✾✁❡❣✂✾ ♠❡✁✼❀✼❧✢❣✂❝✾❁ s❡ ❀❡✆✂✢ ✾ q✄❡ ❡❧ ♠✂s♠✼ �✼s

♣✼s✂✆✂❧✂✁✾✿♥✾ ✾❀✼♣✁✾✿ ✄�✾ ♣✼s✁✄✿✾ ✾✆✂❡✿✁✾❁ s✂� ✿❡s✁✿✂❝❝✂✼�❡s ✁❡✢✿✂❝✾s q✄❡ ❝✼�❀✂❝✂✼�❡� ❡❧

s✄✿❣✂♠✂❡�✁✼ ✂�❀✄❝✁✂✐✼ ❀❡ ✂❀❡✾s q✄❡ ♣✼s✁❡✿✂✼✿♠❡�✁❡ s❡✿❞� ❝✼�❝❡♣✁✄✾❧✂♦✾❀✾s✳ ✫s♥❁ ❧✼s ❝✼�❝❡♣✁✼s

② ❧✼s ✾♣✼✿✁❡s ✿❡✾❧✂♦✾❀✼s s✼✆✿❡ ❡❧ ✁❡♠✾ ♣✼✿ ✼✁✿✼s✴✾s ✂�✐❡s✁✂❣✾❀✼✿❡s✴✾s ✿❡❝✄♣❡✿✾❀✼s ❡� ❡❧ ❝✼�✁❡①✁✼

❝✼�❝❡♣✁✄✾❧ s❡ ❝✼�s✁✂✁✄②❡� ❝✼♠✼ ❣✄♥✾ ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ♣❡✿✼ �✼ ❀❡✁❡✿♠✂�✾� ❧✾

✿❡✾❧✂❀✾❀ q✄❡ s❡ ✆✄s❝✾ ✼✆s❡✿✐✾✿❁ s✂�✼ q✄❡ ❧✾ ✂❧✄♠✂�✾� ♣❡✿♠✂✁✂❡�❀✼ ❡�❝✼�✁✿✾✿ s✂♠✂❧✂✁✄❀❡s ②

♣✾✿✁✂❝✄❧✾✿✂❀✾❀❡s ✿❡s♣❡❝✁✼ ✾ ❧✼s ✼✁✿✼s ❡s❝❡�✾✿✂✼s ✾✆✼✿❀✾❀✼s ✺▼❡�❀✂♦❞✆✾❧❁ ✦✧✧✯✿ ✯★✲✯✱❁✩✧✦❄✳

❈✼♠✼ s❡ñ✾❧✢ ❑✼s✁❡�✽❡✂� ✺✦✧✦✧✿✩✪✲★✩❄ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❢✄❡ ♣✿✼✆❧❡♠✾✁✂♦✾❀✾ ② ✾✆✼✿❀✾❀✾

❝✼♠✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼ ❀❡s❀❡ ❀✂✐❡✿s✾s ❀✂s❝✂♣❧✂�✾s ② ✾❝✁✂✐✂❀✾❀❡s ✲❝✼♠✼ ❧✾ ❢✂❧✼s✼❢♥✾❁ ❧✾

❀✼❣♠❞✁✂❝✾❁ ❧✾ ❤✂s✁✼✿✂✾❁ ❧✾ ✾�✁✿✼♣✼❧✼❣♥✾❁ ❧✾ s✼❝✂✼❧✼❣♥✾ ② ❧✼s ✾�❞❧✂s✂s ✿❡✾❧✂♦✾❀✼s ♣✼✿ ❖❖●●s✲ q✄❡

✾❀❡♠❞s ♣✄s✂❡✿✼� ❡� ❥✄❡❣✼ ❀✂❢❡✿❡�✁❡s ❝✼�❝❡♣✁✼s ② ❝✾✁❡❣✼✿♥✾s ❡� s✄s ✂�❀✾❣✾❝✂✼�❡s✳ ✵✾�✁✼ ❧✾

♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢� ❝✼♠✼ ❧✾s ✿❡❝✄♣❡✿✾❀✾s ❡� ❡s✁❡ ❝✾♣♥✁✄❧✼❁ ❀❡✆✂❀✼ ✾ q✄❡ ❝✼♠♣✼�❡� ❡❧

❝✼�❥✄�✁✼ ❀❡ ✁✿✾✆✾❥✼s ❝✼� ❧✼s q✄❡ ❀✂✾❧✼❣✾♠✼s ② q✄❡ �✼s ♣✿✼♣✼✿❝✂✼�✾✿✼� ❤❡✿✿✾♠✂❡�✁✾s ♣✾✿✾

✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ �✄❡s✁✿✼ ♣✿✼✆❧❡♠✾ ❀❡ ❡s✁✄❀✂✼❁ ♣✼❀✿♥✾♠✼s ✄✆✂❝✾✿❧✾s❁ ❝✼♠✼ s❡ s❡ñ✾❧✢ ❡� ❧✾

✂�✁✿✼❀✄❝❝✂✢�❁ ❀❡�✁✿✼ ❀❡❧ ❞✿❡✾ ❀❡ ❧✾ s✼❝✂✼❧✼❣♥✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❝✼♠✼ ✄�✾ ❀❡ ❧✾s q✄❡ ❝✼�❢✼✿♠✾�

❡❧ ❝✾♠♣✼ ♠❞s ✾♠♣❧✂✼ ❀❡ ❡s✁✄❀✂✼s s✼✆✿❡ ❧✾ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

✫ ❝✼�✁✂�✄✾❝✂✢� ♣✿❡s❡�✁✾♠✼s ❡�✁✼�❝❡s ❧✾s ❀✂s✁✂�✁✾s ♣✿✼♣✄❡s✁✾s ✿❡❝✄♣❡✿✾❀✾s ✾❣✿✄♣❞�❀✼❧✾s ❡�

❀✂❢❡✿❡�✁❡s ✾♣✾✿✁✾❀✼s q✄❡ �✼s ♣✼s✂✆✂❧✂✁✾✿✼� ✿❡❝✼✿✿❡✿ ② ♣✼�❡✿ ❡� ❀✂❞❧✼❣✼ s✄s ✾✿❣✄♠❡�✁✼s ❝❡�✁✿✾❧❡s❁

✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ ❧✾ ✂♠♣✼✿✁✾�❝✂✾ ❀❡ s✄ ✿❡❝✄♣❡✿✾❝✂✢� ♣✾✿✾ �✄❡s✁✿✼ ✁✿✾✆✾❥✼ ② ♣✼s✁❡✿✂✼✿♠❡�✁❡ ❡�

❧✼s ❝✾♣♥✁✄❧✼s ✾�✾❧♥✁✂❝✼s ❀✂s❝✄✁✂✿ ② ✾�✾❧✂♦✾✿ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾s ♠✂s♠✾s✳



✶✛ ❧✘✔✉❞✒r✘ ✘r❜✚✕ ✗r✘ ❛✚r✓✕✘r✘ ❞✕ ✚✕✳r✚♠✙✘ ❛✚r✓✕✘✙✗✕✘ ❛✕♥✙✗✕✘ ✕♥ ✗✙ ✚✕♦✒✐♥ ✗✙✔✒♥r✙♠✕✚✒✓✙♥✙

❈✼♠✼♠❡�❝✂✼�✾♠✼s ❡� ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡s❀❡ ❢✂�❡s ❀❡❧ s✂❧❣✼❳❳ s❡ ❀❡s✾✿✿✼❧❧✾✿✼� ❡� ✫♠☎✿✂❝✾

▲✾✁✂�✾ ✄� ❝✼�❥✄�✁✼ ❀❡ ✿❡❢✼✿♠✾s ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ q✄❡ ✆✄s❝✾✿✼� ❝✾♠✆✂✾✿ s✄ ❀✂�❞♠✂❝✾ ❀❡

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

✝✄✁✏✝✠✆☞☎✆✔✕ ✖✂✠☞✟ ✌✆✏ ✎☎✓✟☞✏✆✏ ✟✏✠✁✎☎✆✏ ☛✁✟ ✝✗✆☞✎✝☞✆✂ ✟✏✠✝✏ ✠☞✝✂✏�✆☞✞✝✄☎✆✂✟✏ ☎✎✟✂✠☎�☎✄✝✞✆✏

✾❧❣✄�✼s q✄❡ s❡ ❡�❢✼❝✾✿✼� ❡� ✿❡✾❧✂♦✾✿ ✾�❞❧✂s✂s ❀✂✾❝✿✢�✂❝✼s s✼✆✿❡ ❀✂❝❤✼s ♣✿✼❝❡s✼s ❀❡ ❝✾♠✆✂✼ ②

✼✁✿✼s q✄❡ ✾�✾❧✂♦✾✿✼� ❧✼s ❡❢❡❝✁✼s ❣❡�❡✿✾❀✼s ♣✼✿ ❡s✁✼s ❡� ❧✾s ♣❡✿❝❡♣❝✂✼�❡s ❀❡ ❧✾ ❝✂✄❀✾❀✾�♥✾✳ ❖✼

✼✆s✁✾�✁❡❁ ✾�✁❡s ❀❡ ✂�✁✿✼❀✄❝✂✿�✼s ❡� ❧✾ ♣✿❡s❡�✁✾❝✂✢� ❀❡ ❧✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s q✄❡ ✾✐✾�♦✾✿✼� ❡� ❧✼s

s❡�✁✂❀✼s ✾�✁❡s ♠❡�❝✂✼�✾❀✼s �✼s ♣✾✿❡❝✂✢ ♣❡✿✁✂�❡�✁❡ ❀❡✁❡�❡✿�✼s ❡� ❧✾s ❝✼�❝❡♣✁✄✾❧✂♦✾❝✂✼�❡s s✼✆✿❡

❧✼ ✂�q✄✂s✂✁✂✐✼ ② ❧✼ ✾❝✄s✾✁✼✿✂✼ ❡� ❧✾ ♠❡❀✂✾ ❡� q✄❡❁ s✂❣✄✂❡�❀✼ ✾ ▲✾�❣❡✿ ✺✦✧✩✮✿✪❄❁ ❡s ♣✼s✂✆❧❡

✂❀❡�✁✂❢✂❝✾✿ ❀✂❢❡✿❡�✁❡s ✄s✼s ❝✼�✁❡♠♣✼✿❞�❡✼s ❀❡ ❀✂❝❤✼s ✁☎✿♠✂�✼s✳ ❉❡ ❡s✁❡ ♠✼❀✼ ♣✼❀❡♠✼s s❡ñ✾❧✾✿

q✄❡ ✄� ♣✿✂♠❡✿ ❡❥❡ ❀❡ ❡s✁❡ ✾♣✾✿✁✾❀✼ s❡ ❝✼�❝❡�✁✿✾ ❡� ✿❡❝✼�s✁✿✄✂✿ ❀✂❝❤✾s ❝✼�❝❡♣❝✂✼�❡s ❝✼♠✼ ✾s♥

✁✾♠✆✂☎� ❡� s❡ñ✾❧✾✿ ✾❧❣✄�✼s ✁✿✾✆✾❥✼s ❡� ❧✼s q✄❡ ❧✾s ♠✂s♠✾s s❡ ❡�❝✼�✁✿✾✿✼� ✿❡❢❧❡❥✾❀✾s ✲❝✼♠✼ ❧✼s

❀❡ ❇✂�❀❡✿ ✺✦✧✩✦❁✦✧✩✯❄ ❇✾❝❤♠✾✂❡✿ r✂�✁❡✿ ✺✦✧✧✪❄ ② ▼✂✿✾ ✺✦✧✩★✾❁ ✦✧✩★✆❄✲✳

❖❡❝✄♣❡✿✾�❀✼ ✾ ▲✾�❣❡✿ ✺✦✧✩✮✿ ✩✧✲✩✮❄ ✄�✾ ❀❡ ❡s✁✾s ♠ú❧✁✂♣❧❡s ❝✼�❝❡♣✁✄✾❧✂♦✾❝✂✼�❡s ❝✼�❝✂✆❡ ❡�

✁☎✿♠✂�✼s ✽❡✆❡✿✂✾�✼s ❧✼ ✂�q✄✂s✂✁✂✐✼ ② ✾❝✄s✾✁✼✿✂✼ ❝✼♠✼ ✁✂♣✼s ✂❀❡✾❧❡s ❀❡s❝✿✂♣✁✂✐✼s
✹
✾ ❧✼s q✄❡ s❡

✾❝❡✿❝✾� ❡� ♠✾②✼✿ ✼ ♠❡�✼✿ ♠❡❀✂❀✾ ❧✼s ♣✿✼❝❡s✼s ♣❡�✾❧❡s❁ ② ✾ ♣✾✿✁✂✿ ❀❡ ❧✼s ❝✄✾❧❡s ❡s ♣✼s✂✆❧❡

✿❡✾❧✂♦✾✿ ✾�❞❧✂s✂s ❝✼♠♣✾✿✾✁✂✐✼s✳ ✫s✂♠✂s♠✼❁ ▲✾�❣❡✿ ✺✦✧✧★✿✯❁ ✦✮❁ ✦✯❄❁ ❇✾❝❤♠✾✂❡✿ r✂�✁❡✿

✺✦✧✧✪✿✩✱✩✲✩✱✰❁✩✱✱✲✩✱✪❄ ② ❇✂�❀❡✿ ✺✦✧✩✯✿★✰❁★✯✲★★❄❁ ♣✿❡s❡�✁✾✿✼� ❝✼♠✼ ❝✾✿✾❝✁❡✿♥s✁✂❝✾s ❝❡�✁✿✾❧❡s

❀❡❧ ♠✼❀❡❧✼ ✂�q✄✂s✂✁✂✐✼❁ ❡❧ ❝✾✿❞❝✁❡✿ ✄�✂✁✾✿✂✼ ② ❡s❝✿✂✁✼ ❀❡ ❧✾ ✂�✐❡s✁✂❣✾❝✂✢�❁ ❧✼s ✿✼❧❡s ❀❡❧✴❀❡ ❧✾ ❥✄❡♦✴✾

❀❡ ✂�s✁✿✄❝❝✂✢� ❡� ❧✾ ✼✆✁❡�❝✂✢� ② ❝✼♠♣✿✼✆✾❝✂✢� ❀❡ ♣✿✄❡✆✾s ② ❧✾ �✼ ❡①✂s✁❡�❝✂✾ ❀❡ ❀❡❝❧✾✿✾❝✂✢� ❀❡

❝✄❧♣✾✆✂❧✂❀✾❀ �✂ ❀❡ ❧✾ �❡❣✼❝✂✾❝✂✢� ❀❡ ❧✾ ✐❡✿❀✾❀✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❡❧ ♠✼❀❡❧✼ ✾❝✄s✾✁✼✿✂✼ ❢✄❡ ❀❡s❝✿✂♣✁✼

♣✼✿ ☎s✁✼s ♣✼✿ ❝✼�✁✾✿ ❝✼� ♣✿✼❝❡s✼s ♣❡�✾❧❡s ✼✿✾❧❡s❁ ♣ú✆❧✂❝✼s ② ❀❡s♣❧❡❣✾❀✼s ❝✼♠✼ ❀✂s♣✄✁✾ ❡�✁✿❡

♣✾✿✁❡s ✲❢✂s❝✾❧♥✾ ② ❀❡❢❡�s✾✲ ❢✿❡�✁❡ ✾ ✄� ✢✿❣✾�✼ ❀❡❝✂s✼✿ ♣✾s✂✐✼✳ ▲✼s ♠✂s♠✼s s❡ ✂❀❡�✁✂❢✂❝✾� ✁✾♠✆✂☎�

♣✾✿✾ ❡s✁✼s ✾✄✁✼✿❡s ♣✼✿ ❝✼�✁❡♠♣❧✾✿ ❧✾ ❀✂s✁✂�❝✂✢� ❡�✁✿❡ ❢✄�❝✂✼�❡s ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ② ❥✄♦❣✾♠✂❡�✁✼❁

♣✿✼♣✼�❡✿ ♠❡❝✾�✂s♠✼s ♣✾✿✾ ✿❡s✼❧✐❡✿ ❝✾s✼s s✂� ❧❧❡❣✾✿ ✾ ❥✄✂❝✂✼❁ ❧✾ ✾♠♣❧✂✾❝✂✢� ❀❡ ❀❡✿❡❝❤✼s ♣✾✿✾

✘
❊❘t❡ ❛✉t❑✻ ❝❑✹❘t✻✉❲❝ ❙❑❘ t◗❍❑❘ ◗◆❡❛❙❡❘ ❝❑❚❑ ✉✹❛ ❤❡✻✻❛❚◗❡✹t❛ ❚❡t❑◆❑❙❝✺◗❝❛ ❍❛✻❛ ❑✻◆❡✹❛✻ ❝❑✹❝❡❍t✉❛❙❚❡✹t❡ ❙❛

✻❡❛❙◗◆❛◆ ❱✉❡ ❱✉❡✻í❛ ❡❘t✉◆◗❛✻✳ ❙◗✹ ❡❚❡❛✻✺❑ ❡❘t❑❘ t◗❍❑❘ ◗◆❡❛❙❡❘ ✹❑ ❘❡ ❡✹❝✉❡✹t✻❛✹ ◆❡ ❚❛✹❡✻❛ ❍✉✻❛ ❡✹ ❙❛ ❚◗❘❚❛ ✼❲❡❡❡✻✂

❁❄❄✺❃✽✾❅✽❁❀ ●◗◆◆❡✹❘✂ ❁❄❄❂❃✽❂✽✂✽✺❆❅✽✺❂❇✳ ❊✹ ❡❘t❡ ❘❡✹t◗◆❑ ❡❘ ❍❑❘◗❡❙❡ ❘❡ñ❛❙❛✻ ❱✉❡ ❙❑❘ ❡❘t✉◆◗❑❘ ❱✉❡ ❛❡❑✻◆❛✻❑✹ ❙❛❘

t✻❛✹❘❢❑✻❚❛❝◗❑✹❡❘ ◆❡ ❙❑❘ ❘◗❘t❡❚❛❘ ❍✻❑❝❡❘❛❙❡❘ ❍❡✹❛❙❡❘ ◗◆❡✹t◗❢◗❝❛✻❑✹ ❡✹ ❡❘t❛ ◆◗✻❡❝❝◗❝✹ ❙❛ ❡❡◗❘t❡✹❝◗❛ ✹❑ ❘❝❙❑ ◆❡

❘◗❘t❡❚❛❘ ◗✹❱✉◗❘◗t◗✈❑❘ ❲ ❛❝✉❘❛t❑✻◗❑❘ ❍✉✻❑❘✂ ❘◗✹❑ t❛❚❡◗❯✹ ◆❡ ❚❑◆❡❙❑❘ ❛❝✉❘❛t❑✻◗❑❘ ✹❑ t❛✹ ❍✉✻❑❘ ❑ ❚◗❡t❑❘ ❝❑❚❑ ❢✉❡

❡❙ ❝❛❘❑ ◆❡❙ ❚❑◆❡❙❑ ◗t❛❙◗❛✹❑✳ ❉❡ ❚❛✹❡✻❛ ✺❡✹❡✻❛❙ ❡❘t❑❘ ú❙t◗❚❑❘ ❘❡ ❝❛✻❛❝t❡✻◗③❛✻❑✹✂ ◆❡❘◆❡ ❙❛ ❍❡✻❘❍❡❝t◗✈❛ ◆❡ ❇❛❝❤❚❛◗❡✻
❲◗✹t❡✻ ✼✽✾✾❄❃❁✽❂✂❁❄✾✂❁❄✽❇ ❛❙ ❛✹❛❙◗③❛✻ ❡❙ ❡❘❝❡✹❛✻◗❑ ◆❡ ❊✉✻❑❍❛ ❝❑✹t◗✹❡✹t❛❙✂ ❍❑✻ ❍❑❘❡❡✻ ✉✹❛ ❍✻◗❚❡✻❛ ❢❛❘❡ ◆❡

◗✹✈❡❘t◗✺❛❝◗❝✹ ❱✉❡ ❍✻❡❘❡✹t❝ ❡❙❡❚❡✹t❑❘ ◗✹❱✉◗❘◗t◗✈❑❘ ❝❑❚❑ ❍❑✻ ❡✙❡❚❍❙❑ ❱✉❡ ❙❛ ❚◗❘❚❛ ❡✻❛ ❙❙❡✈❛◆❛ ❛◆❡❙❛✹t❡ ❍❑✻ ❙❛

❍❑❙◗❝í❛ ❡❛✙❑ ❙❛ ❝❑❑✻◆◗✹❛❝◗❝✹ ◆❡ ✉✹✴❛ ✙✉❡③✴❛✂ ❲ ✉✹ ✙✉◗❝◗❑ ❑✻❛❙ ❛◆❡❝✉❛◆❑ ❛❙ ❚❑◆❡❙❑ ❛❝✉❘❛t❑✻◗❑ ❡✹ ❡❙ ❱✉❡ ❘❡ ◆❛ ❡❙

❡✹❢✻❡✹t❛❚◗❡✹t❑ ◆❡ ◆❑❘ ❍❛✻t❡❘ ❛✹t❡ ✉✹✴❛ t❡✻❝❡✻❑✴❛✂ ❡❙✴❙❛ ✙✉❡③✴❛ ◗❚❍❛✻❝◗❛❙✳



✂♠♣✄✁✾❀✼s✴✾s❁ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ♣✼♣✄❧✾✿ ❡� ❡❧ ❥✄♦❣✾♠✂❡�✁✼ ❀❡ ❝✾s✼s ② ✄� ✿✼❧ ♠❞s ✾❝✁✂✐✼ ❀❡ ❧✾s

✐♥❝✁✂♠✾s ❀✄✿✾�✁❡ ❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧✳

❊� ❡s✁❡ ♣✿✂♠❡✿ s❡�✁✂❀✼ ♠❡�❝✂✼�✾❀✼ ♣✼❀❡♠✼s ❝✼�s✂❀❡✿✾✿ ❧✼s ✾�❞❧✂s✂s ❀❡ ▼✂✿✾ ✺✦✧✩★✾❁ ✦✧✩★✆❄

❡� ❧✼s q✄❡ s❡ ❢✼❝✾❧✂♦✢ ❡� ❧✾ ♠❡✁✾♠✼✿❢✼s✂s ❀❡ ✄� ♠✼❀❡❧✼ ✾ ✼✁✿✼ ✾✁❡�❀✂❡�❀✼ ❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ✾❧

❝✼�✁❡①✁✼ ✾✿❣❡�✁✂�✼ ② ♠❞s ♣✿❡❝✂s✾♠❡�✁❡ ✾❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡❧ ✭✂s✁❡♠✾ P✿✼❝❡s✾❧ P❡�✾❧

❋❡❀❡✿✾❧
✺
✳ ❉❡ ❡s✁❡ ♠✼❀✼ ✾ ♣✾✿✁✂✿ ❀❡ s✄s ✾�❞❧✂s✂s ❝✼� ❢✄❡✿✁❡ ✾�❝❧✾❥❡ ❡♠♣♥✿✂❝✼

✻
✆✄s❝✢ ✂❀❡�✁✂❢✂❝✾✿

q✄☎ ❝✾✿✾❝✁❡✿♥s✁✂❝✾s ❀❡❧ ✁✂♣✼ ✂❀❡✾❧ ✾❝✄s✾✁✼✿✂✼ s❡ ❡�❝✄❡�✁✿✾� ♣✿❡s❡�✁❡s ❡� ❧✾ ♣✿✼♣✄❡s✁✾ ❡♠❡✿❣❡�✁❡

♣✿✼❀✄❝✁✼ ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� s❡ñ✾❧✾❀✼✳ ✫ s✄ ✐❡♦❁ ❧✾ ✾✄✁✼✿✾❁ ✂�✁❡✿♣✿❡✁✢ ❡s✁✾ ✁✿✾�s✂❝✂✢�

❝✼♠✼ ❡❧ ✾✐✾�❝❡ ❤✾❝✂✾ ✄� s✂s✁❡♠✾ ❥✄❀✂❝✂✾❧ ✾❧ s❡✿✐✂❝✂✼ ❀❡ ❧✾s ♣❡✿s✼�✾s ② ❤✾❝✂✾ ✄�✾ ❥✄s✁✂❝✂✾ ♠❞s

❤✄♠✾�✾ ② ❝✼♠♣✿❡�s✂✐✾ q✄❡ ✁✾♠✆✂☎� ❀❡❢✂�✂✢ ❝✼♠✼ ❥✄s✁✂❝✂✾ ♠❞s ❀❡♠✼❝✿❞✁✂❝✾ ② ❝❡✿❝✾�✾ ✾ ❧✾

s✼❝✂❡❀✾❀ ✺▼✂✿✾❁ ✦✧✩★✆✿✩✩✮✲✩✩✬❁ ✩✦✩❄✳

❖✁✿✾ ❝✼�❝❡♣✁✄✾❧✂♦✾❝✂✢� s❡ñ✾❧✾❀✾ ♣✼✿ ▲✾�❣❡✿ ✺✦✧✩✮✿✩✧✲✩✦❄ ❡s ❧✾ ✿❡❢❡✿❡�✁❡ ✾❧ ✄s✼ ❀❡ ❧✼

✂�q✄✂s✂✁✂✐✼ ② ❧✼ ✾❝✄s✾✁✼✿✂✼ ❝✼♠✼ s✂s✁❡♠✾s ❤✂s✁✢✿✂❝✼s ✼ s✼❝✂✼❧✢❣✂❝✼s ♣✿❡s❡�✁❡s ❡� ♣✿✼❝❡s✼s

♣❡�✾❧❡s ❝✼�❝✿❡✁✼s❁ ♣✾s✾❀✼s ✼ ❝✼�✁❡♠♣✼✿❞�❡✼s
✼
✳ ❉❡s❀❡ ❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡ ❡s✁❡ ✾✄✁✼✿❁ ❡�✁❡�❀❡✿❧✼s

❝✼♠✼ �✼✿♠✾s s✼❝✂✾❧❡s ② ❀✂�❞♠✂❝✾s ❀❡ ♣✼❀❡✿ ♣❡✿♠✂✁❡ ❝✼♠♣✿❡�❀❡✿ ❝✢♠✼ ❀✂❝❤✼s s✂s✁❡♠✾s s❡

✿❡♣✿✼❀✄❝❡� ② ❝✾♠✆✂✾� ✾ ❧✼ ❧✾✿❣✼ ❀❡❧ ✁✂❡♠♣✼ ② ❝✢♠✼ ❧✾s ❀✂s✁✂�✁✾s ❥✄✿✂s❀✂❝❝✂✼�❡s ✿❡❝❡♣✁✼✿✾s ❀❡

❡s✁✼s ♠✼❀❡❧✼s ❧✼s ✁✿✾�s❢✼✿♠✾� ❡� ✆✾s❡ ✾ s✄s ♣✿✼♣✂✾s �✼✿♠✾s ❝✄❧✁✄✿✾❧❡s ② ❀✂�❞♠✂❝✾s ❀❡ ♣✼❀❡✿✳

❊� ❡s✁✾ ❀✂✿❡❝❝✂✢� ✁✾�✁✼ ❡s✁❡ ✾✄✁✼✿ ❝✼♠✼ ❇✂�❀❡✿ ✺✦✧✩✦✿✪✲✩✩❄ ❝✼�s✂❀❡✿✾✿✼� q✄❡ ❧✾ ✁✿✾�s✂❝✂✢� ❡�

▲✾✁✂�✼✾♠☎✿✂❝✾ ❤✾❝✂✾ ✄� ♠✼❀❡❧✼ ♣✿✼❝❡s✾❧ ✾❝✄s✾✁✼✿✂✼ �✼ s✢❧✼ s✂❣�✂❢✂❝✢ ❡❧ ❝✾♠✆✂✼ ❀❡ ❧✼s ❈✢❀✂❣✼s

P✿✼❝❡s✾❧❡s P❡�✾❧❡s❁ s✂�✼ ✾❀❡♠❞s ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ �✄❡✐✾s ♣✿❞❝✁✂❝✾s q✄❡ ✁✿✾�s❢✼✿♠✾✿✼� ❧✾

❡s✁✿✄❝✁✄✿✾ ❀❡❧ ❝✾♠♣✼ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧❁ ❧✾s ✾❧✂✾�♦✾s ❡①✂s✁❡�✁❡s ❡�✁✿❡ q✄✂❡�❡s ❧✼s

❝✼♠♣✼�♥✾� ② ❧✾ ❡♠❡✿❣❡�❝✂✾ ❀❡ �✄❡✐✼s s❡�✁✂❀✼s ♣✄❡s✁✼s ❡� ❥✄❡❣✼ ❡� ❡❧ ♠✂s♠✼✳ ❊� ✼✁✿✾s ♣✾❧✾✆✿✾s❁

❡s✁✾s ❧❡❝✁✄✿✾s ✾✐✾�♦✾✿✼� ❤✾❝✂✾ ❝✼♠♣✿❡�❀❡✿ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❡� ❧✼s ✁✂♣✼s ❀❡ ❝✄❧✁✄✿✾s
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◆❡ ❙❛ ❙❡❲✳ ❊✹ ❑t✻❑ ❘❡✹t◗◆❑ t❡❝✻◗❝❑ ◗◆❡✹t◗❢◗❝❛◆❑ ❍❑✻ ❡❘t❡ ❛✉t❑✻✂ ❙❑ ◗✹❱✉◗❘◗t◗✈❑ ❲ ❙❑ ❛❝✉❘❛t❑✻◗❑ ❘❑✹ ✉t◗❙◗③❛◆❑❘ ❍❛✻❛

◆❡❘❝✻◗❡◗✻ ❙❛❘ ❢✉✹❝◗❑✹❡❘ ✻❡❛❙❡❘ ◆❡❘❡❚❍❡ñ❛◆❛❘ ❍❑✻ ❙❑❘ ❍✻❑❝❡❘❑❘ ❍❡✹❛❙❡❘✳ ❉❡❘◆❡ ❡❘t❛ ❝❑✹❝❡❍t✉❛❙◗③❛❝◗❝✹ ❘❡

❝❛✻❛❝t❡✻◗③❛✹ ❝❑❚❑ ◗✹❱✉◗❘◗t◗✈❑❘ ❙❑❘ ❍✻❑❝❡❘❑❘ ❍❡✹❛❙❡❘ ❡❘t✻✉❝t✉✻❛◆❑❘ ❍❛✻❛ ❑❡t❡✹❡✻ ❛◆❚◗❘◗❑✹❡❘ ◆❡ ❝✉❙❍❛❡◗❙◗◆❛◆ ❡✹

❢❑✻❚❛ ❘◗❘t❡❚át◗❝❛ ❑ ❝❑❛❝❝◗❑✹❛◆❛ ❲ ❝❑❚❑ ❛❝✉❘❛t❑✻◗❑❘ ❛❱✉❡❙❙❑❘ ✹❑ ❡❘t✻✉❝t✉✻❛◆❑❘ ❡✹ ❡❘t❡ ❘❡✹t◗◆❑✳ P❑✻ ú❙t◗❚❑ ❡❙

❚◗❘❚❑ ✻❡❢◗✻◗❝ ❛ ❙❑ ❛❝✉❘❛t❑✻◗❑ ❲ ❙❑ ◗✹❱✉◗❘◗t◗✈❑ ❝❑❚❑ ❚❑◆❡❙❑❘ ✹❑✻❚❛t◗✈❑❘ ❱✉❡ ◗✹❝❙✉❲❡✹ ✉✹❛ ❘❡✻◗❡ ◆❡ ❍✻◗✹❝◗❍◗❑❘ ❑

❝❛✻❛❝t❡✻í❘t◗❝❛❘ ❍❑❘◗t◗✈❛❘ ❑ ✹❡✺❛t◗✈❛❘ ❱✉❡ ❍✉❡◆❡✹ ✉t◗❙◗③❛✻❘❡ ❍❛✻❛ ❡✈❛❙✉❛✻ ❍✻❑❝❡❘❑ ❍❡✹❛❙❡❘ ❛❝t✉❛❙❡❘✂ t❑❚❛✻ ◆❡❝◗❘◗❑✹❡❘

❡✹ ❝❛❘❑❘ ◗✹◆◗✈◗◆✉❛❙❡❘ ❑ ❍❛✻❛ ❍✻❑❚❑✈❡✻ ✻❡❢❑✻❚❛❘ ❍✻❑❝❡❘❛❙❡❘✳
✁
❊✹ ❡❙ ❚❛✻❝❑ ◆❡ ❘✉ ◗✹✈❡❘t◗✺❛❝◗❝✹ ❡❙ ❛✉t❑✻ ✻❡❛❙◗③❝ ✂✽ ❡✹t✻❡✈◗❘t❛❘ ❛ ❢✉✹❝◗❑✹❛✻◗❑❘ ❲ ❡❡❢✉✹❝◗❑✹❛✻◗❑❘ ◆❡ ❯❙❆■❉✂

❝❑✹❘✉❙t❑✻❡❘ ◗✹◆❡❍❡✹◆◗❡✹t❡❘ ❡❘t❛◆❑✉✹◗◆❡✹❘❡❘ ❲ ❙❛t◗✹❑❛❚❡✻◗❝❛✹❑❘✂ ❍✻❑❢❡❘❑✻❡❘ ◆❡ ◆❡✻❡❝❤❑✂ ❛❡❑✺❛◆❑❘✂ ✙✉❡❝❡❘ ❲

❡❡✙✉❡❝❡❘ ◆❡ ❙❑❘ ◆◗❘t◗✹t❑❘ ❍❛í❘❡❘ ◆❡ ❙❛ ✻❡✺◗❝✹✂ ❚◗❡❚❡✻❑❘ ◆❡❙ ❉❡❍❛✻t❛❚❡✹t❑ ◆❡ ❊❘t❛◆❑ ❡❘t❛◆❑✉✹◗◆❡✹❘❡✂ ◆❡❙ ❇■❉✂

❇▼✂ ◆❛t◗❑✹❛❙ ❈❡✹t❡✻ ❢❑✻ ❙t❛t❡ ❈❑✉✻t❘✂ ❈❛✻✹❡✺◗❡ ❊✹◆❑✇❚❡✹t ❢❑✻ ■✹t❡✻✹❛t◗❑✹❛❙ P❡❛❝❡✂ ❈❤❡❝❝❤◗ ✫ ❈❑✳ ❈❑✹❘✉❙t◗✹✺✂



❀❡ ✼❧✾s ❀❡ ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❡� ❧✾ ✿❡❣✂✢� ❀❡s❀❡ ❢✂�❡s ❀❡❧ s✂❣❧✼❳❳✳ ▲✾s ♠✂s♠✾s ❢✄❡✿✼�

❝✼♠♣✿❡�❀✂❀✾s ♣✼✿ ☎s✁❡ ❝✼♠✼ ✼♣✼✿✁✄�✂❀✾❀❡s ♣✾✿✾ ❡❧ ❀✂s❡ñ✼ ❀❡ �✄❡✐✾s ♣✼❧♥✁✂❝✾s ♣ú✆❧✂❝✾s

✼✿✂❡�✁✾❀✾s ✾ ✿❡s✼❧✐❡✿ ♣✿✼✆❧❡♠✾s q✄❡ ✁✼♠✾✿✼� ✿❡❧❡✐✾�❝✂✾ ❡� ❀❡✁❡✿♠✂�✾❀✼s ♠✼♠❡�✁✼s✳ ✫❧

✿❡s♣❡❝✁✼ s❡ñ✾❧✢ q✄❡ ❀✂❝❤✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ✂�✂❝✂✾❀✾s ❡� ❧✾s ❀☎❝✾❀✾s ❀❡ ✩✪✱✧ ② ✩✪✪✧❁ ✾❢✂�❡s ✾❧

❝✿❡❝✂❡�✁❡ ✿❡❝✼�✼❝✂♠✂❡�✁✼ ❀❡ ❧✼s ❀❡✿❡❝❤✼s ❤✄♠✾�✼s s❡ ❢✼❝✾❧✂♦✾✿✼� ❡� ✿❡s✼❧✐❡✿ ❡❧ ♣✿✼✆❧❡♠✾ ❀❡❧

✾❧✁✼ ♣✼✿❝❡�✁✾❥❡ ❀❡ ♣❡✿s✼�✾s ❡� ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ② ❧✾ ❡①✁❡�s✂✢� ❡� ❡❧ ✁✂❡♠♣✼ ❀❡ ❡s✁✾ ♠❡❀✂❀✾✳

✫s✂♠✂s♠✼ ❡s✁❡ ✾✄✁✼✿ ❀❡s✁✾❝✢ q✄❡ ❧✾ ❀❡♠✾�❀✾ ❀❡ ❡❢✂❝✂❡�❝✂✾ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❢✄❡

♣✄❡s✁✾ ❡� ❧✾ ✾❣❡�❀✾ ❀❡ ❧✼s ❣✼✆✂❡✿�✼s ❧✾✁✂�✼✾♠❡✿✂❝✾�✼s ❝✼♠✼ ❢✼✿♠✾ ❀❡ ✿❡s♣✼�❀❡✿ ✾❧ ♣✿✼✆❧❡♠✾

❀❡❧ ❝✿❡❝✂♠✂❡�✁✼ ❀❡ ❧✾s ✁✾s✾s ❀❡❧✂❝✁✂✐✾s �✿❡✾❧❡s ✼ ♣❡✿❝✂✆✂❀✾s✲✳ ❊� ✁❡✿❝❡✿ ❧✄❣✾✿ s❡ñ✾❧✢ q✄❡ ✾ ❡s✁✼s

❡❧❡♠❡�✁✼s s❡ s✄♠✾✿✼� ✼✁✿✼s ♣✿✼✆❧❡♠✾s ❝✼♠✼ ❧✾ ❝✼✿✿✄♣❝✂✢� ② ❧✾ ❢✾❧✁✾ ❀❡ ✿❡�❀✂❝✂✢� ❀❡ ❝✄❡�✁✾s ❡�

❧✾ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳ ✭✂ ✆✂❡� ♣✾✿✾ ▲✾�❣❡✿ ✺✦✧✧★✿✩★✲✩✪❄ ❧✼s ❀✂✐❡✿s✼s �✄❀✼s

♣✿✼✆❧❡♠❞✁✂❝✼s ♠❡�❝✂✼�✾❀✼s ♣✄❡❀❡� ❝✼♠♣✿❡�❀❡✿s❡ ❝✼♠✼ ✄� ♣✄�✁✼ ❀❡ ♣✾✿✁✂❀✾ ♣✾✿✾ ❡�✁❡�❀❡✿ ❧✾

✼❧✾ ❀❡ ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s❁ ☎s✁✼s❁ �✼ ♣✄❡❀❡� ❡①♣❧✂❝✾✿ ♣✼✿ s♥ s✼❧✼s ❧✾ ❀❡❝✂s✂✢� ❀❡

✿❡♠♣❧✾♦✾✿ ❝✢❀✂❣✼s ✂�q✄✂s✂✁✂✐✼s ♣✼✿ ✾❝✄s✾✁✼✿✂✼s ❝✼♠✼ ✾s♥ ✁✾♠♣✼❝✼ ♣✼s✂❝✂✼�✾✿ ✾ ❧✼s ❝✢❀✂❣✼s

✾❝✄s✾✁✼✿✂✼s ❝✼♠✼ ❧✾ s✼❧✄❝✂✢� ♠❞s ❡❢✂❝✂❡�✁❡ ♣✾✿✾ ✾✆✼✿❀✾✿❧✼s✳ P✾✿✾ ❝✼♠♣✿❡�❀❡✿ ❀✂❝❤✼ ❝✾♠✆✂✼ ❀❡

♠✼❀❡❧✼ ❡� ❝✾✁✼✿❝❡s ♣✾♥s❡s ❀❡ ❧✾ ✿❡❣✂✢� ❧✾✁✂�✼✾♠❡✿✂❝✾�✾❁ ▲✾�❣❡✿ ✺✦✧✧★✿✩✪❄ ❝✼�s✂❀❡✿✢ �❡❝❡s✾✿✂✼

✾�✾❧✂♦✾✿ q✄✂☎�❡s ♣✿✼♣✄s✂❡✿✼� ② ❀✂s❡ñ✾✿✼� ❡s✁✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s❁ ♣✼✿q✄☎ ❧✼ ❤✂❝✂❡✿✼� ② ♣✼✿q✄☎

✾❝✁✼✿❡s ✂�✁❡✿�✾❝✂✼�✾❧❡s ② ❧✼❝✾❧❡s ✾♣✼②✾✿✼� ❡s✁✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s❁ ✾s♣❡❝✁✼s s✼✆✿❡ ❡❧ ❝✄✾❧ s❡

✾✐✾�♦✾✿❞ ❡� ❧✾ ♣✿✢①✂♠✾ s❡❝❝✂✢�✳

P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❇✂�❀❡✿ ✺✦✧✩✯✿ ✯✱✲✯✪❁ ★✮✲★★❁✱★✲✱✱❄❁♦✾✿❣✾s♦✂✾�❝✼s ✺✦✧✧✯✿✩✲✦❄ ② ❉♥✾♦ P✄❝❤❡✁✾

✺✦✧✩★✿✮❁✯❄ ✁✾♠✆✂☎� ❢✼❝✾❧✂♦✾✿✼� s✄s ❡s✁✄❀✂✼s ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ q✄❡

s❡ ❀✂❡✿✼� ❡� ❧✾ ✿❡❣✂✢� ❧✾✁✂�✼✾♠❡✿✂❝✾�✾ ❀❡s❀❡ ❧✾ ❀☎❝✾❀✾ ❀❡ ✩✪✱✧✳ ❊� ❧✼s ❀✼s ú❧✁✂♠✼s ✁✿✾✆✾❥✼s s❡

✾❝✄❀✂✢ ✾❀❡♠❞s ✾ ❧✾ ❡❥❡♠♣❧✂❢✂❝✾❝✂✢� ❀❡ ❀✂❝❤✼s ♣✿✼❝❡s✼s ✾ ♣✾✿✁✂✿ ❀❡ ✿❡❢❡✿✂✿ ✾ ✾❧❣✄�✼s ❡s❝❡�✾✿✂✼s

♣✾✿✁✂❝✄❧✾✿❡s ❀❡❧ ❝✼�✁❡①✁✼ ✿❡❣✂✼�✾❧ �♣✿✼✐✂�❝✂✾ ❀❡ ❇✄❡�✼s ✫✂✿❡s❁ ♣✿✼✐✂�❝✂✾ ❀❡ ●✄✾�✾❝✾s✁❡ ❡�

❈✼s✁✾ ❖✂❝✾❁ ❝✂✄❀✾❀ ❀❡◗✄❡✁♦✾❧✁❡�✾�❣✼ ❡� ●✄✾✁❡♠✾❧✾ ② ❈✄❡�❝✾ ❡� ❊❝✄✾❀✼✿ ❡� ❡❧ ❝✾s✼ ❀❡♦✾✿❣✾s

♦✂✾�❝✼s ✺✦✧✧✯❄ ② ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ❈❤✄✆✄✁ ❡� ✫✿❣❡�✁✂�✾ ② ❀❡ ❈❤✂❧❡ ❡� ❡❧ ❀❡ ❉♥✾♦ P✄❝❤❡✁✾

✺✦✧✩★❄✲✳

▲✾ ♣✾✿✁✂❝✄❧✾✿✂❀✾❀ ❀❡ ❡s✁✼s ✾�❞❧✂s✂s ❡s q✄❡ ❀✂✐✂❀✂❡✿✼� ❡s✁✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❡� ❣❡�❡✿✾❝✂✼�❡s

✿❡❢✂✿✂❡�❀✼ ❡❧ ♣✿✂♠❡✿ ✾✄✁✼✿ ② ❧✾ ú❧✁✂♠✾ ✾✄✁✼✿✾ ✾ ✁✿❡s ❣❡�❡✿✾❝✂✼�❡s ② ❡❧ s❡❣✄�❀✼ ✾✄✁✼✿ ✾ ❀✼s

❣❡�❡✿✾❝✂✼�❡s✳ ❊� ❧✼s q✄❡ ☎s✁✼s✴✾s ❀❡❢✂�✂❡✿✼� ❝✼♠✼ ♣✿✂♠❡✿✾ ❣❡�❡✿✾❝✂✢� ❡❧ ✂�s✁✿✄♠❡�✁✼ ❝❡�✁✿✾❧

◆❡❙ ❉❉❏✂ ❉❍❡✹ ❙❑❝◗❡t❲✂ ■✹❘t◗t✉t❑ ◆❡ ❊❘t✉◆◗❑❘ ❈❑❚❍❛✻❛◆❑❘ ❡✹ ❈◗❡✹❝◗❛❘ P❡✹❛❙❡❘ ◆❡ ●✉❛t❡❚❛❙❛✂ ◆❡❙ ❉P❑

❈❑✹❘✉❙t◗✹✺✂ ❯✹◗✈❡✻❘◗◆❛◆ ■✹t❡✻✹❛❝◗❑✹❛❙ ◆❡ ❋❙❑✻◗◆❛✂ P❘❉❉❊❘❊❈❍❉ ❲ ❏✉❘t◗❝◗❛ ❱◗✈❛✳



❀❡ ❝✾♠✆✂✼ ❢✄❡✿✼� ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s �✼✿♠✾✁✂✐✾s ❝✼�s✂❀❡✿❞�❀✼s❡ ❀❡ ❡s✁❡ ♠✼❀✼ q✄❡ ❧✾s

✿❡❢✼✿♠✾s s❡ ✿❡✾❧✂♦✾✆✾� ✾♣✿✼✆✾�❀✼ �✄❡✐✼s ✁❡①✁✼s ❧❡❣✾❧❡s ✂�s♣✂✿✾❀✼s ❡� ❧✾s ❧❡❣✂s❧✾❝✂✼�❡s

✾❧❡♠✾�✾s ❡ ✂✁✾❧✂✾�✾s ② ❡� ❡❧ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ ♠✼❀❡❧✼ ♣✾✿✾ ■✆❡✿✼✾♠☎✿✂❝✾ ✺✩✪✱✪❄✳ ✫ ❀✂❢❡✿❡�❝✂✾ ❀❡

☎s✁✾❁ ❡� ❧✾ s❡❣✄�❀✾ ❣❡�❡✿✾❝✂✢� s❡ ❝✼♠♣❧❡❥✂♦✢ ❧✾ ❢✼✿♠✾ ❀❡ ❝✼�❝❡✆✂✿ ❧✾s ✿❡❢✼✿♠✾s✳ ❊� ❡s✁❡ ❝✾s✼

�✼ s❡ ❝✼�s✂❀❡✿✢ ❝✼♠✼ ❝❧✾✐❡ ❡①❝❧✄s✂✐✾♠❡�✁❡ ❧✾ ✾♣✿✼✆✾❝✂✢� ❀❡ �✄❡✐✾s ❧❡②❡s s✂�✼ s✄

✂♠♣❧❡♠❡�✁✾❝✂✢�✳ ✫s♥ ❝✼♠✼ ❡� ❧✾ ♣✿✂♠❡✿✾ ❣❡�❡✿✾❝✂✢� ✁✄✐✂❡✿✼� ✄� ✿✼❧ ❝❡�✁✿✾❧ ❧✼s✴✾s ✾✆✼❣✾❀✼s✴✾s❁

❀✄✿✾�✁❡ ❧✾ s❡❣✄�❀✾ ❣❡�❡✿✾❝✂✢� ❡❧ ☎�❢✾s✂s ❡s✁✄✐✼ ♣✄❡s✁✼ ❡� ❡❧ ✁✿✾✆✾❥✼ ♠✄❧✁✂❀✂s❝✂♣❧✂�✾✿✂✼ ② s❡

✾♣❡❧✢ ✾ ✁✿✾�s❢✼✿♠✾✿ ❧✾ ❝✄❧✁✄✿✾ ❧❡❣✾❧ ❡�❢✾✁✂♦❞�❀✼s❡ ❧✾s ✾❝✁✂✐✂❀✾❀❡s ❀❡ ❀✂❢✄s✂✢� ② ❝✾♣✾❝✂✁✾❝✂✢�

♣✾✿✾ ❡❧ ❝✾♠✆✂✼ ❀❡ ♣✿❞❝✁✂❝✾s✳ ❊s ❀❡❝✂✿❁ s❡ ❝✼♠❡�♦✢ ✾ ❝✼�s✂❀❡✿✾✿ ❧✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡s❀❡ ✄�✾

♣❡✿s♣❡❝✁✂✐✾ ♠✄❧✁✂❀✂♠❡�s✂✼�✾❧✳ ❈✼� ❧✾ s❡❣✄�❀✾ ❣❡�❡✿✾❝✂✢� ❀❡ ✿❡❢✼✿♠✾s s❡ ❀❡s✁✾❝✢ ✾❀❡♠❞s ❧✾

❝✼�❝❡♣❝✂✢� ❀❡ q✄❡ ❝✾❀✾ ✂�s✁✂✁✄❝✂✢� q✄❡ ❢✼✿♠✾✿✾ ♣✾✿✁❡ ❀❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧ ❀❡✆♥✾ ✁❡�❡✿ s✄ ♣✿✼♣✂✼

♠✼❀❡❧✼ ❀❡ ✼✿❣✾�✂♦✾❝✂✢� ✺♦✾✿❣✾s ♦✂✾�❝✼s❁ ✦✧✧✯✿✩✲✦❀ ❇✂�❀❡✿❁ ✦✧✩✯✿✯✱✲✯✪❁ ★✮✲★★❁✱★✲✱✱❁ ❉♥✾♦

P✄❝❤❡✁✾❁ ✦✧✩★✿✮✲★❄✳ ▲✼s ❝✾♠✆✂✼s ✂♠♣❧✂❝✾❀✼s ❡� ❧✾ ✁❡✿❝❡✿✾ ❣❡�❡✿✾❝✂✢� ❡� ❡s✁✼s ♣✿✼❝❡s✼s ❀❡

✿❡❢✼✿♠✾s❁ ❀❡s❀❡ ❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡ ❉♥✾♦ P✄❝❤❡✁✾ ✺✦✧✩★✿ ✩✦❄❁ ♣✼❀✿♥✾� ✄✆✂❝✾✿s❡ ❤✾❝✂✾ ♣✿✂�❝✂♣✂✼ ❀❡

❧✼s ✾ñ✼s ✦✧✧✧ ②❁ s✂ ✆✂❡� �✼ s❡ ❡�❝✄❡�✁✿✾� ❀❡❧✂♠✂✁✾❀✼s ❝❧✾✿✾♠❡�✁❡❁ ✂♠♣❧✂❝✾✿✼� ✾ ❣✿✾�❀❡s ✿✾s❣✼s

❡❧ ♠❡❥✼✿✾♠✂❡�✁✼ ❀❡ ❧✼s s✂s✁❡♠✾s ✾❝✄s✾✁✼✿✂✼s ②✾ ✂�s✁✾❧✾❀✼s ❀✄✿✾�✁❡ ❧✾ ❀❡�✼♠✂�✾❀✾ s❡❣✄�❀✾

❣❡�❡✿✾❝✂✢�✳ ✫❧ ✿❡s♣❡❝✁✼ ✁✾�✁✼ ❡s✁✾ ✾✄✁✼✿✾ ❝✼♠✼ ❇✂�❀❡✿ ✺✦✧✩✯✿✪✬✲✪✱❄ ❡�♠✾✿❝✾✿✼� ❀❡�✁✿✼ ❀❡ ❡s✁❡

♣✿✼❝❡s✼ ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ ❀✂✐❡✿s✾s ♠❡❀✂❀✾s ✾❧✁❡✿�✾✁✂✐✾s ❀❡ s✼❧✄❝✂✢� ❀❡ ❝✼�❢❧✂❝✁✼s ♣❡�✾❧❡s ♣✾✿✾

❀✂s♠✂�✄✂✿ ❧✾ s✼✆✿❡❝✾✿❣✾ ❀❡ ✁✿✾✆✾❥✼ q✄❡ ❧❧❡✐✾ ✾❧ ❝✼❧✾♣s✼ ❀❡ ❧✼s s✂s✁❡♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ② ✾

✆✿✂�❀✾✿ s✼❧✄❝✂✼�❡s q✄❡ ❡❢❡❝✁✂✐✾♠❡�✁❡ ✿❡s✄❡❧✐✾� ❡❧ ❝✼�❢❧✂❝✁✼ ♣❡�✾❧ q✄❡ ❀✂✼ ❧✄❣✾✿ ✾❧ ♣✿✼❝❡s✼ ② ❀❡

♠✾�❡✿✾ ✾❝✼✿❀❡ ✾ ❧✼s ❝✾s✼s ❝✼�❝✿❡✁✼s ♣❡✿♠✂✁✂❡�❀✼ q✄❡ ❧✼s ✂�✁❡✿❡s❡s ❀❡ ❧✾s ♣❡✿s✼�✾s ✐♥❝✁✂♠✾s ❡

✂♠♣✄✁✾❀✾s q✄❡❀❡� s✾✁✂s❢❡❝❤✼s❁ ❧✼ ❝✄✾❧ s❡ ✿❡❢❧❡❥✢ ❡� ❧✾ ✂❀❡✾ ❀❡ ♣❡✿s❡❝✄❝✂✢� ♣❡�✾❧ ❡s✁✿✾✁☎❣✂❝✾✳ ✫

❡s✁✼s ✾s♣❡❝✁✼s❁ ❉♥✾♦ P✄❝❤❡✁✾ ✺✦✧✩★✿✩✦✲✩✰❄ ✾❣✿❡❣✢ ❡❧ ✾✐✾�❝❡ ❤✾❝✂✾ ❧✾ ❝✼✼✿❀✂�✾❝✂✢� ❀❡❧ ✁✿✾✆✾❥✼

❀❡s✾✿✿✼❧❧✾❀✼ ❀❡s❀❡ ❧✾s ❢✂s❝✾❧♥✾s❁ ❧✾ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ♣✼❧✂❝♥✾ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ② ❧✾ ♣✿✼♣✄❡s✁✾ ❀❡ s✄

s❡♣✾✿✾❝✂✢� ❀❡ ❧✾ ♣✼❧✂❝♥✾ ❀❡ s❡❣✄✿✂❀✾❀✳ P✼✿ s✄ ♣✾✿✁❡❁ ❇✂�❀❡✿ ✺✦✧✩✯✿✪✯❄❁ ❀❡s✁✾❝✼ ✁✾♠✆✂☎� ❡� ❡❧

♠✾✿❝✼ ❀❡ ❡s✁✾ ✁❡✿❝❡✿✾ ❣❡�❡✿✾❝✂✢� ❀❡ ❝✾♠✆✂✼s ❡❧ ❢✼✿✁✾❧❡❝✂♠✂❡�✁✼ ❀❡ ❧✾s ✂�s✁✾�❝✂✾s ❀❡ ❀❡❢❡�s✾ ②

❧✾ ❡①♣✾�s✂✢� ❀❡ ❧✼s ♠❡❝✾�✂s♠✼s ❀❡ ❝✼�✁✿✼❧ ❀❡ ❧✾s �✄❡✐✾s ❢✼✿♠✾s ❀❡ ✁✼✿✁✄✿✾ ✂❀❡�✁✂❢✂❝✾❀✾s

♣✿✂�❝✂♣✾❧♠❡�✁❡ ❡� ❡❧ ❝✼�✁❡①✁✼ ❝✾✿❝❡❧✾✿✂✼✳

❈✼� ❡s✁✾ ❀✂❢❡✿❡�❝✂✾❝✂✢� ❀❡ ❀✂✐❡✿s✾s ❣❡�❡✿✾❝✂✼�❡s ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❧✼ q✄❡ ✆✄s❝✾✿✼�

s❡ñ✾❧✾✿ ❡s✁✼s ✾✄✁✼✿❡s ❡s q✄❡ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ s✼� ♣✿✼❝❡s✼s ❝✼♠♣❧❡❥✼s

q✄❡ ♣✾✿✾ ✾❧❝✾�♦✾✿ ❧✼s ✿❡s✄❧✁✾❀✼s ❡s✆✼♦✾❀✼s �✼ ❀❡✆❡� s✼❧✼ ✂♠♣❧✂❝✾✿ ✄� ❝✾♠✆✂✼ ❧❡❣✾❧ s✂�✼ ❧✾

✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡ ✄�✾ ❝✄❧✁✄✿✾ ✾✿✿✾✂❣✾❀✾ ❡� ❧✾ ❝✼♠✄�✂❀✾❀ ❧❡❣✾❧ ♣✼✿ ✼✁✿✾ ❀❡s❝✼�✼❝✂❀✾ ② �✼

✾♣✿✼✆✾❀✾ ② q✄❡ ❧✾ ❀✂s✁✂�❝✂✢� ❀❡ ❡s✁✾s ❡✁✾♣✾s ✼ ❣❡�❡✿✾❝✂✼�❡s �✼ s✂❣�✂❢✂❝✢ q✄❡ ❡� ❝✾❀✾ ✄�✾ ❀❡



❡❧❧✾s s❡ ❤✾②✾� ✿❡s✄❡❧✁✼ ✁✼❀✼s ❧✼s ♣✿✼✆❧❡♠✾s ♣❧✾�✁❡✾❀✼s ❡� ❧✼s s✂s✁❡♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s
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✾✐✾�♦✾✿ ❡� ❡❧ ✾�❞❧✂s✂s ❣❡�❡✿✾❧ s✼✆✿❡ ✫♠☎✿✂❝✾ ▲✾✁✂�✾ ❤✾❝✂❡�❀✼ ✿❡❢❡✿❡�❝✂✾s ✾ ✾❧❣✄�✼s ❀❡ ❡s✁✼s

❡s❝❡�✾✿✂✼s ❡� ♣✾✿✁✂❝✄❧✾✿✳ ▲✾ ✿❡❝✄♣❡✿✾❝✂✢� ❀❡ ❡s✁✼s ✁✿✾✆✾❥✼s ✿❡s✄❧✁✢ ❀❡ ✂�✁❡✿☎s ❡� ❧✾ ♠❡❀✂❀✾ ❡�

q✄❡ �✼s ✆✿✂�❀✾✿✼� ❤❡✿✿✾♠✂❡�✁✾s ♣✾✿✾ ✾�✾❧✂♦✾✿❁ ♣✼✿ ✄� ❧✾❀✼❁ s✂ ❧✾ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❀❡ ❧✾

♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ q✄❡ �✼s ♣✿✼♣✼�❡♠✼s ✾✆✼✿❀✾✿ ❡s✁✄✐✼ ✂♠♣✄❧s✾❀✾ ♣✼✿ ✾❧❣✄�✼ ❀❡ ❧✼s

♣✿✼✆❧❡♠✾s q✄❡ ▲✾�❣❡✿ ✺✦✧✧★❄ ✂❀❡�✁✂❢✂❝✼ ❝✼♠✼ ✼✿✂❡�✁✾❀✼✿❡s ❀❡ ❧✾s ✼❧✾s ❀❡ ✿❡❢✼✿♠✾s ❡� ✫♠☎✿✂❝✾

▲✾✁✂�✾✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁ s✂ ❡❧ ♣✿✼❝❡s✼ ❧✼❝✾❧ ♣✄❡❀❡ ❡�❝✾♠✾✿✾✿s❡ ❡� ❧✼ q✄❡ ❇✂�❀❡✿ ✺✦✧✩✯❄❁ ♦✾✿❣✾s

♦✂✾�❝✼s ✺✦✧✧✯❄ ② ❉♥✾♦ P✄❝❤❡✁✾ ✺✦✧✩★❄ ❀❡❢✂�✂❡✿✼� ❝✼♠✼ ❧✾s ❀✂✐❡✿s✾s ❣❡�❡✿✾❝✂✼�❡s ❀❡ ✿❡❢✼✿♠✾s

✾ �✂✐❡❧ ✿❡❣✂✼�✾❧❁ ✼ ❡� ❧✼s ♠✼✐✂♠✂❡�✁✼s ✂❀❡�✁✂❢✂❝✾❀✼s ♣✼✿ ●✄✁✂☎✿✿❡♦ ✺✦✧✩✰❁✦✧✩✮✾❁ ✦✧✩✮✆❁

✦✧✩✯❁✦✧✩★❄ ✼ s✂❁ ♣✼✿ ❡❧ ❝✼�✁✿✾✿✂✼❁ ♣✼❀✿♥✾ ✿❡❝✼�✼❝❡✿s❡ q✄❡ ❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❧✼❝✾❧ ♣✿❡s❡�✁✢

♣✾✿✁✂❝✄❧✾✿✂❀✾❀❡s q✄❡ ❧✼ ❀✂s✁✂�❣✄❡� ❀❡ ❧✼s ❀❡♠❞s ❝✾s✼s ❧✾✁✂�✼✾♠❡✿✂❝✾�✼s✳

❋✂�✾❧♠❡�✁❡ ✄✆✂❝✾♠✼s ✁✾♠✆✂☎� ❡� ❡s✁❡ ✾♣✾✿✁✾❀✼ ❀✼s ✁✿✾✆✾❥✼s q✄❡ ✿❡❢✂✿✂❡✿✼� ✾ ❧✼s ❡❢❡❝✁✼s q✄❡

❣❡�❡✿✾✿✼� ❡� ❧✾s ♣❡✿❝❡♣❝✂✼�❡s ❝✂✄❀✾❀✾�✾s ❧✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡ ❧✼s s✂s✁❡♠✾s ❀❡

❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ❡� ❧✾ ✿❡❣✂✢� ❧✾✁✂�✼✾♠❡✿✂❝✾�✾✳ ❊� ❡s✁✾ ❀✂✿❡❝❝✂✢� ❇✿✾s❤❡✾✿ ✵✂❀❡ ✺✦✧✩✦✿✱✮✲

✱✯❄ ✾�✾❧✂♦✢ ❡❧ ❡s❝❡�✾✿✂✼ ❝❤✂❧❡�✼ ❡� ❡❧ ❝✄✾❧ ❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ✁✄✐✼ ✂�✂❝✂✼s ❡� ❧✾ ú❧✁✂♠✾ ❀☎❝✾❀✾

❀❡❧ s✂❣❧✼ ❳❳✳ P✾✿✾ ❡s✁❡ ❝✼�✁❡①✁✼ ❧✾ ✾✄✁✼✿✾ ✂❀❡�✁✂❢✂❝✢ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿❁ q✄❡ ❧✾ ✿❡❢✼✿♠✾ ♣❡�✾❧ ❧✄❡❣✼

❀❡ s✄ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❢✄❡ ✐✾❧✼✿✾❀✾ ♣✼s✂✁✂✐✾♠❡�✁❡ ♣✼✿ ❧✼s✴✾s ❝❤✂❧❡�✼s✴✾s✳ ✫s✂♠✂s♠✼ ☎s✁✼s✴✾s

❝✾❧✂❢✂❝✾✿✼� ♣✼s✂✁✂✐✾♠❡�✁❡ ❡❧ ✁✿✾✆✾❥✼ ♣✼❧✂❝✂✾❧ ❢✼❝✾❧✂♦✾❀✼❁ ✾ ♣✾✿✁✂✿ ❀❡ ❡s✁❡ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾❁ ❡�

❡❧ ✾✆✼✿❀✾❥❡ ❀❡ ❧✼s ✁✂♣✼s ❀❡ ❀❡❧✂✁✼s �♣✼✿ ❀✿✼❣✾s❁ ✿✼✆✼s❁ ✾s✾❧✁✼s✲ q✄❡♠❡✿❡❝♥✾� ♠❞s ✾✁❡�❝✂✢� ❀❡✆✂❀✼

✷�✸❑❘ t✻❛❡❛✙❑❘ ◆❡ ❘❑◆✻í✺✉❡③ ●❛✻❛✈◗t❑ ✼✽✾✾✂❇ ❲▼❛✹③❑ ✼✽✾✾✽❇ t❛❚❡◗❯✹ ✻❡❛❙◗③❛✻❑✹ ❛✹á❙◗❘◗❘ ❤◗❘t❝✻◗❝❑❘ ◗◆❡✹t◗❢◗❝❛✹◆❑
❚❑✈◗❚◗❡✹t❑❘ ✉ ❑❙❛❘ ✻❡❘❍❡❝t❑ ◆❡ ❙❛❘ ✻❡❢❑✻❚❛❘ ✙✉◆◗❝◗❛❙❡❘ ❡✹ ❙❛ ✻❡✺◗❝✹ ❡✹ ✺❡✹❡✻❛❙ ❑ ❡✹ ❝❑✹t❡❡t❑❘ ❡❘❍❡❝í❢◗❝❑❘ ❡✹

❍❛✻t◗❝✉❙❛✻✳ ❊❘t❑❘ ❚❑✈◗❚◗❡✹t❑❘ ❘❡ ✈◗✹❝✉❙❛✻❑✹ t❛✹t❑ ❛ t✻❛✹❘❢❑✻❚❛❝◗❑✹❡❘ ❡✹ ❡❙ á❚❡◗t❑ ❡❘❍❡❝í❢◗❝❑ ◆❡ ❙❛ ✙✉❘t◗❝◗❛ ❲ ❙❛

❡✹❘❡ñ❛✹③❛ ◆❡❙ ◆❡✻❡❝❤❑ ❝❑❚❑ ❛ ❝❛❚❡◗❑❘ ✺❡✹❡✻❛❙❡❘ ❡✹ ❙❛ ❡❘t✻✉❝t✉✻❛ ❲ ❡❝❑✹❑❚í❛ ◆❡ ❙❑❘ ❊❘t❛◆❑❘ ❡✹ ❡❙ á❚❡◗t❑ ✻❡✺◗❑✹❛❙

✼❘❑◆✻í✺✉❡③ ●❛✻❛✈◗t❑✂ ✽✾✾✂❃ ❁✽❄❅❁❄✾✂✽✾❁❀ ▼❛✹③❑✂ ✽✾✾✽❃✂❅✁❇✳ P❑◆❡❚❑❘ ❡✹❚❛✻❝❛✻ ❛◆❡❚á❘ ❡✹ ❡❘t❡ t◗❍❑ ◆❡ ❛✹á❙◗❘◗❘

❤◗❘t❝✻◗❝❑❘ ❡❙ t✻❛❡❛✙❑ ◆❡ ❇◗✹◆❡✻ ✼✽✾✾✽❇ ❡✹ ❡❙ ❝✉❛❙ ❛✹❛❙◗③❝ ❙❛❘ ❘❑❙✉❝◗❑✹❡❘ ❍✻❡❘❡✹t❛◆❛❘ ❡✹ ❙❑❘ ❡❘❝❡✹❛✻◗❑❘ ◆❡ ❆✻✺❡✹t◗✹❛
❢✻❡✹t❡ ❛ ❍✻❑❡❙❡❚❛❘ ❡✹ ❙❛ ❡❘t✻✉❝t✉✻❛❝◗❝✹ ◆❡ ❙❛ ❍❑❙ít◗❝❛ ✙✉◆◗❝◗❛❙ ❤❛❝◗❛ ❢◗✹❡❘ ◆❡❙ ❘◗✺❙❑ ❳❳✳



✾ s✄ ✂�❝✿❡♠❡�✁✼ ② q✄❡ �✼ ✿❡q✄✂❡✿❡� ❀❡ ❀❡✁❡�❝✂✢� ♣✿❡✐❡�✁✂✐✾ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾ ♣✄❡s✁✾ ❡�

❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

P✼✿ s✄ ♣✾✿✁❡ ✭✼♦♦✼ ✺✦✧✦✧✾✿✰✦✱✲✰✦✪❄ ❀❡s✁✾❝✢ q✄❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧

❡� ✫♠☎✿✂❝✾ ▲✾✁✂�✾ ❝✼� s✄s ❀✂❢❡✿❡�✁❡s ❝✼♠✆✂�✾❝✂✼�❡s ❀❡ ♠❡❀✂❀✾s ② ❀✂�❞♠✂❝✾s ❡� ❝✾❀✾ ✄�✼ ❀❡

❧✼s ❡s❝❡�✾✿✂✼s ♣✾✿✁✂❝✄❧✾✿❡s ♣✼❀✿♥✾� ♠✼❀✂❢✂❝✾✿ ❧✾ ✂♠✾❣❡� ❀❡ ❧✾ ❝✂✄❀✾❀✾�♥✾ ✿❡s♣❡❝✁✼ ❀❡ ❧✾s

✼✿❣✾�✂♦✾❝✂✼�❡s ② ✾❣❡�✁❡s ❡s✁✾✁✾❧❡s ✂�✐✼❧✄❝✿✾❀✼s q✄❡ ❡� ❡❧ ♠✾✿❝✼ ❀❡ ❡s✁❡ ♣✿✼❝❡s✼ s❡ ✐❡✿♥✾�

✿❡�✼✐✾❀✾s❁ ✾✄✁✼�✼♠✂♦✾❀✾s ② ❢✼✿✁✾❧❡❝✂❀✾s✳ ❈✼♠✼ s❡ñ✾❧✢ ❡s✁❡ ✾✄✁✼✿❁ ❀✂❝❤✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s

✆✄s❝✾✆✾� ✂�❝✿❡♠❡�✁✾✿ ❧✼s �✂✐❡❧❡s ❀❡ ❝✼�❢✂✾�♦✾ ♣ú✆❧✂❝✾ ✁✿✾❀✄❝✂☎�❀✼s❡ ❡s✁✼ ❡� ✄�✾ ♠✾②✼✿

♣✿❡❀✂s♣✼s✂❝✂✢� ❀❡ ❧✼s✴✾s ❝✂✄❀✾❀✾�✼s✴✾s ♣✾✿✾ ❝✼❧✾✆✼✿✾✿ ❝✼� ❡❧ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✾ �✄❡✐✾ ❥✄s✁✂❝✂✾

♣❡�✾❧✳ P✾✿✾ ❡❧ ❝✾s✼ ❝✼�❝✿❡✁✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ✁✾♠✆✂☎� s✄✆✿✾②✢ ❧✾ ♣✿❡s❡�❝✂✾ ❀❡ ❡s✁❡

❡❧❡♠❡�✁✼ ❀✂s❝✄✿s✂✐✼✳ ▲✄❡❣✼ ✾�✾❧✂♦✾ ✄�✾ s❡✿✂❡ ❀❡ ✂�❀✂❝✾❀✼✿❡s ❡♠♣♥✿✂❝✼s s✼✆✿❡ ❧✾ ✂♠✾❣❡� ② ❧✾

❝✼�❢✂✾�♦✾ ♣ú✆❧✂❝✾ ❡� ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✾�✁❡s ② ❀❡s♣✄☎s ❀❡ ✂�✂❝✂✾❀✼ s✄ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❡� ❡s✁❡

❡s❝❡�✾✿✂✼ ② ❝✼�❝❧✄②❡ q✄❡ ✄�✾ ♣✾✿✁❡ ❀❡ ❧✼s ♠✂s♠✼s ❤✾ ❡①♣❡✿✂♠❡�✁✾❀✼ ✄�✾ ♠✄② ❧❡✐❡ ♠❡❥✼✿✾❁ ❡�

❡❧ ♠✾✿❝✼ ❀❡ �✂✐❡❧❡s ❀❡ �❡❣✾✁✂✐✂❀✾❀ ❡①✁✿✾✼✿❀✂�✾✿✂✾♠❡�✁❡ ✾❧✁✼s✳

✫ ♣❡s✾✿ ❀❡ q✄❡ ❡� ❡❧ ♣✿❡s❡�✁❡ ❡s✁✄❀✂✼ �✼ �✼s ❢✼❝✾❧✂♦✾♠✼s ❡� ❡❧ ✾�❞❧✂s✂s ❀❡ ❧✾s ♣❡✿❝❡♣❝✂✼�❡s

❝✂✄❀✾❀✾�✾s❁ ❡s✁✼s ú❧✁✂♠✼s ❡s✁✄❀✂✼s s❡ñ✾❧✾❀✼s �✼s ✆✿✂�❀✾✿✼� ❤❡✿✿✾♠✂❡�✁✾s ♣✾✿✾ ✾�✾❧✂♦✾✿ ❧✼s

✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❧✼❝✾❧ ②

❢✄�❀✾♠❡�✁✾✿✼� ✾❧❣✄�✾s ❀❡ s✄s ♣✿✼♣✄❡s✁✾s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ✾♣❡❧✾�❀✼ ✾ q✄❡ ❧✾s ♠✂s♠✾s

✂�❝✿❡♠❡�✁✾✿♥✾� ❡❧ �✂✐❡❧ ❀❡ ❝✼�❢✂✾�♦✾ ♣ú✆❧✂❝✾ ❡� ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

✷✛ ❧✘✔✉❞✒r✘ ✘r❜✚✕ ✕✗ ✚r✗ ❞✕✘✕♠❛✕ñ✙❞r ❛r✚ ✙✓✔r✚✕✘ ❛✙✚✔✒✓✒❛✙♥✔✕✘ ✕♥ ✗r✘ ❛✚r✓✕✘r✘ ❞✕ ✚✕✳r✚♠✙✘

❛✚r✓✕✘✙✗✕✘ ❛✕♥✙✗✕✘ ✕♥ ✗✙ ✚✕♦✒✐♥ ✗✙✔✒♥r✙♠✕✚✒✓✙♥✙

❉❡�✁✿✼ ❀❡❧ s❡❣✄�❀✼ ✾♣✾✿✁✾❀✼ ❀❡ �✄❡s✁✿✼ ❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ ✂�❝❧✄✂♠✼s ✄�✾ s❡✿✂❡ ❀❡ ✁✿✾✆✾❥✼s

q✄❡ ✿❡❢✂❡✿❡�❁ ❝✼� ❀✂s✁✂�✁✾ ✂�✁❡�s✂❀✾❀❁ ✾❧ ✿✼❧ ❀❡s❡♠♣❡ñ✾❀✼ ♣✼✿ ✾❝✁✼✿❡s ❧✼❝✾❧❡s❁ ✿❡❣✂✼�✾❧❡s ❡

✂�✁❡✿�✾❝✂✼�✾❧❡s ❡� ❡❧ ✂♠♣✄❧s✼ ❀❡ ❧✾s ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❡� ❧✾ ✿❡❣✂✢� ❧✾✁✂�✼✾♠❡✿✂❝✾�✾

❀✄✿✾�✁❡ ❧✾s ú❧✁✂♠✾s ❀☎❝✾❀✾s ❀❡❧ s✂❣❧✼ ❳❳ ② ♣✿✂�❝✂♣✂✼s ❀❡❧ s✂❣❧✼ ❳❳■✳

❊� ♣✿✂♠❡✿ ❧✄❣✾✿ ✿❡❝✄♣❡✿✾♠✼s ❧✼s ✁✿✾✆✾❥✼s ❀❡ ▲✾�❣❡✿ ✺✦✧✧★❄❁ ▼✂✿✾ ✺✦✧✦✧✾❁ ✦✧✦✧✆❄❁ ✻✾✁❤✾♦②

✺✦✧✩✮❄❁ ✻❡✿s✾�✁ ✺✦✧✩★❄❁ P✾❧✾❝✂✼s ▼✄ñ✼♦ ✺✦✧✩✩❄ ② ●✼�♦❞❧❡♦ ●✄✾✿❀✾ ✺✦✧✩✬❁ ✦✧✩✱❄ ❡� ❧✼s ❝✄✾❧❡s

s❡ ❀✾ ❝❡�✁✿✾❧✂❀✾❀ ✾ ❧✼s ✾❝✁✼✿❡s ❧✼❝✾❧❡s ② ✿❡❣✂✼�✾❧❡s ♣❡✿✼ ✿❡❝✼�✼❝✂❡�❀✼ s✄ ✾✿✁✂❝✄❧✾❝✂✢� ❝✼�

✼✿❣✾�✂s♠✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳ ▲✾�❣❡✿ ✺✦✧✧★❄ ❡� s✄ ✂�✐❡s✁✂❣✾❝✂✢�❁ ❡�✁✿❡ ✼✁✿✼s ✾s♣❡❝✁✼s❁ ♣✿❡s❡�✁✢

❀❡ ♠✾�❡✿✾ ❤✼♠✼❣☎�❡✾ ♣✾✿✾ ❡❧ ❡s❝❡�✾✿✂✼ ❧✾✁✂�✼✾♠❡✿✂❝✾�✼ ❡❧ ✿✼❧ ❀❡s✾✿✿✼❧❧✾❀✼ ♣✼✿ ❡s✁✼s ❀✂✐❡✿s✼s

✁✂♣✼s ❀❡ ✾❝✁✼✿❡s ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s q✄❡ s❡ ❀✂❡✿✼� ❀❡s❀❡ ♠❡❀✂✾❀✼s

❀❡❧ s✂❣❧✼ ❳❳ ❡� ✫♠☎✿✂❝✾ ▲✾✁✂�✾✳ ❊�✁✿❡ ❧✼s ✾ñ✼s ✩✪✰✪ ② ✩✪✱✧❁ s❡ñ✾❧✢ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ❀❡ ❀✼s



♣✿✼❢❡s✼✿❡s ❀❡ ❧✾ s�✂✐❡✿s✂❀✾❀ ❖✾❝✂✼�✾❧ ❀❡ ❈✢✿❀✼✆✾❁ ♦☎❧❡♦ ▼✾✿✂❝✼�❀❡ ② ✭✼❧❡✿❁ ❡� ❧✾ ✿❡❀✾❝❝✂✢�

❀❡❧ ❈✢❀✂❣✼ ❀❡ P✿✼❝❡❀✂♠✂❡�✁✼ P❡�✾❧ ❀❡ ❡s✾ ♣✿✼✐✂�❝✂✾ ❝✼�✐❡✿✁✂❀✼ ♣✼s✁❡✿✂✼✿♠❡�✁❡ ❡� ♠✼❀❡❧✼ ♣✾✿✾

✼✁✿✾s ❥✄✿✂s❀✂❝❝✂✼�❡s ❀❡❧ ♣✾♥s ✺▲✾�❣❡✿❁ ✦✧✧★✿✩✪✲✦✦❄✳

❊� ❡❧ ♣❡✿♥✼❀✼ ❝✼♠♣✿❡�❀✂❀✼ ❡�✁✿❡ ❧✼s ✾ñ✼s ✩✪✱✧ ② ♣✿✂�❝✂♣✂✼s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧ ❝✼♠✼ ✾❣❡�✁❡s

♣✿❡♣✼�❀❡✿✾�✁❡s ✂❀❡�✁✂❢✂❝✢ ✾ ▼✾✂❡✿ ♣✿✼❢❡s✼✿ ❀❡ ❀❡✿❡❝❤✼ ❀❡ ❧✾ s�✂✐❡✿s✂❀✾❀ ❀❡ ❇✄❡�✼s ✫✂✿❡s

✺s❇✫❄ ♣✼✿ s✄ ✿✼❧ ♣✿✼✁✾❣✢�✂❝✼ ❡� ❧✾ ✿❡❀✾❝❝✂✢� ❀❡❧ P✿✼②❡❝✁✼ ❀❡❧ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ P❡�✾❧ ❀❡ ❧✾

❖✾❝✂✢� ❀❡ ✩✪✱✯✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁ ✾❧ ■�s✁✂✁✄✁✼ ■✆❡✿✼✾♠❡✿✂❝✾�✼ ❀❡❉❡✿❡❝❤✼ P✿✼❝❡s✾❧ ❝✿❡✾❀✼ ❡� ✩✪✬★

q✄❡ ✿❡✄�♥✾ ♣✿✼❝❡s✾❧✂s✁✾s ❀❡ ✫♠☎✿✂❝✾ ▲✾✁✂�✾❁ ❊s♣✾ñ✾ ② P✼✿✁✄❣✾❧✳ P✾✿✾ ❡�✁✼�❝❡s ✁✾♠✆✂☎� ❢✄❡

❀❡s✁✾❝✾❀✼ ♣✼✿ ❡❧ ♠✂s♠✼ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� s✂❣�✂❢✂❝✾✁✂✐✾ ❀❡ ❇✂�❀❡✿❁ ♣✿✼❢❡s✼✿ ❀❡ ❀❡✿❡❝❤✼ ❢✼✿♠✾❀✼

❡� ❧✾ s❇✫✳ ❖✁✿✼ ✾❝✁✼✿ ♣✿✼✁✾❣✼�✂s✁✾ ❡� ❡s✁❡ ♣❡✿♥✼❀✼ ♠❡�❝✂✼�✾❀✼ ♣✼✿ ▲✾�❣❡✿ ✺✦✧✧★✿✦✦✲✰✯❄ ❢✄❡

❧✾ ✫❣❡�❝✂✾ ❀❡ ❧✼s ❊s✁✾❀✼s s�✂❀✼s ♣✾✿✾ ❡❧ ❉❡s✾✿✿✼❧❧✼ ■�✁❡✿�✾❝✂✼�✾❧ ✲s✭✫■❉ ♣✼✿ s✄s s✂❣❧✾s ❡�

✂�❣❧☎s✲✳

❉❡s❀❡ ❝✼♠✂❡�♦✼s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧ ② ❤✾s✁✾ ❡❧ ✾ñ✼ ✦✧✧✯ ▲✾�❣❡✿ ✺✦✧✧★✿✰✬✲✮★❄ ❀❡s✁✾❝✢ ❧✾

❝✼�s✼❧✂❀✾❝✂✢� ❀❡ ❧✾ ✿❡❀ ❀❡ ❡①♣❡✿✁✼s ✾❝✁✂✐✂s✁✾s ❧✾✁✂�✼✾♠❡✿✂❝✾�✼s q✄❡ ♣✿✼♠✼✐✂❡✿✼� ❧✼s ❝✢❀✂❣✼s

✾❝✄s✾✁✼✿✂✼s ❡� ❧✾ ✿❡❣✂✢�✳ ❊�✁✿❡ ❡❧❧✼s s❡ñ✾❧✢ ✾▼✾✂❡✿❁ ❇✂�❀❡✿❁ ▼✼✿✾▼✼✿✾ ② ❖✆✾�❀✼✳ ❖✼ ✼✆s✁✾�✁❡

♣✾✿✁✂❝✂♣✾✿✼� ✁✾♠✆✂☎� ❀❡ ☎s✁✾ ❢✄�❝✂✼�✾✿✂✼s✴✾s ❀❡ ❧✼s ♣✼❀❡✿❡s ❥✄❀✂❝✂✾❧❡s ② ❡❥❡❝✄✁✂✐✼ ❀❡ ❧✼s ❀✂✐❡✿s✼s

❡s❝❡�✾✿✂✼s �✾❝✂✼�✾❧❡s ② ✼❢✂❝✂✾❧❡s ❀❡ ✾❣❡�❝✂✾s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳ ❈✼♠✼ ✾❝✁✼✿ ❝❡�✁✿✾❧ ❡� ❡s✁❡

♣❡✿✂✼❀✼♠❡�❝✂✼�✢ ✾❀❡♠❞s ✾❧ ❈❡�✁✿✼ ❀❡❊s✁✄❀✂✼ ❀❡ ❧✾s ✫♠☎✿✂❝✾s ✺❈❊❏✫❄ ❡s✁✾✆❧❡❝✂❀✼ ❡� ✭✾�✁✂✾❣✼

❀❡ ❈❤✂❧❡ ② ♣✾✿✁❡ ❀❡ ❧✾ ❖✿❣✾�✂♦✾❝✂✢� ❀❡ ❊s✁✾❀✼s ✫♠❡✿✂❝✾�✼s ✺❖❊✫❄✳ ❉❡s❀❡ ❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡

❡s✁❡ ✾✄✁✼✿ ❀✂❝❤✾ ✿❡❀ ✁✄✐✼ ✄� ✿✼❧ ❝❡�✁✿✾❧ ❡� ❡s✁✼s ♣✿✼❝❡s✼s ❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡ ❡s✁✄✐✼ ✂�✁❡❣✿✾❀✾

♣✼✿ q✄✂❡�❡s ❡s❝✿✂✆✂❡✿✼� ❡ ✂♠♣❧❡♠❡�✁✾✿✼� ❧✼s �✄❡✐✼s ❝✢❀✂❣✼s✳ ▲✾ ✾✿✁✂❝✄❧✾❝✂✢� ❀❡ ☎s✁✼s ❝✼�

✾❝✁✼✿❡s ✂�✁❡✿�✾❝✂✼�✾❧❡s ❝✼�s✂s✁✂✢ ❡� ♣✼s✂✆✂❧✂✁✾✿ ❧✾ ✂�✁❡❣✿✾❝✂✢� ❡❝✼�✢♠✂❝✾ ② ♣✼❧♥✁✂❝✾ ❀❡ ❧✾ ✿❡❣✂✢�

❧✾✁✂�✼✾♠❡✿✂❝✾�✾ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾ ✿❡❀✾❝❝✂✢� ❀❡ ❝✢❀✂❣✼s ♠✼❀❡❧✼s ② ❡� ❧✾ ❡①♣✾�s✂✢� ❀❡ ❧✾ ✿❡❀ ❀❡

❡①♣❡✿✁✼s ✾❝✁✂✐✂s✁✾s ❀❡❧ s✄✿ ✾ ❧✼ ❧✾✿❣✼ ❀❡ ▲✾✁✂�✼✾♠☎✿✂❝✾✳

❊�♠✾✿❝✾❀✼s ❡� ❡s✁✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡s❀❡ ❧✾ ❝✄✾❧ s❡ ❝✼�s✂❀❡✿✢ ❧✾ ✾✿✁✂❝✄❧✾❝✂✢� ❡�✁✿❡ ❀✂✐❡✿s✼s

✾❝✁✼✿❡s ♣✾✿✾ ❡❧ ❀✂s❡ñ✼ ❡ ✂♠♣✄❧s✼ ❀❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ✂❀❡�✁✂❢✂❝✾♠✼s

✁✾♠✆✂☎� ✼✁✿✼ ❝✼�❥✄�✁✼ ❀❡ ❡s✁✄❀✂✼s ❢✼❝✾❧✂♦✾❀✼s ❡� ❝✼�✁❡①✁✼s ❡s♣❡❝♥❢✂❝✼s ❀❡❧ ♠❡�❝✂✼�✾❀✼

❡s❝❡�✾✿✂✼ ✿❡❣✂✼�✾❧✳ P✼✿ ✄� ❧✾❀✼❁ ♣✼❀❡♠✼s ❀❡s✁✾❝✾✿ ❧✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s ❀❡ ▼✂✿✾ ✺✦✧✦✧✾❁ ✦✧✦✧✆❄

② ✻✾✁❤✾♦② ✺✦✧✦✧❄ s✼✆✿❡ ❧✾ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❢❡❀❡✿✾❧ ❡� ✫✿❣❡�✁✂�✾ ❧❧❡✐✾❀✾ ✾ ❝✾✆✼ ❀❡s❀❡

♠❡❀✂✾❀✼s ❀❡❧ s✂❣❧✼ ❳❳ ❡� ✾❀❡❧✾�✁❡✳ ▲✾ ♣✿✂♠❡✿✾ ✾✄✁✼✿✾ ♠❡�❝✂✼�✾❀✾
✜✜

❡� s✂�✁✼�♥✾ ❝✼� ❡❧ ✾�❞❧✂s✂s

❀❡ ▲✾�❣❡✿ ✺✦✧✧★❄ s❡ñ✾❧✢ ✾ ▲❡✐❡�❡ ✺❤❄ ②▼✾✂❡✿ ❝✼♠✼ ✾❝✁✼✿❡s ❝❧✾✐❡s ❡� ❧✾ ✿❡❀✾❝❝✂✢� ❀❡ ♣✿✼②❡❝✁✼s

✷✷✸❑❘ t✻❛❡❛✙❑❘ ◆❡ ▼◗✻❛ ✼✽✾✽✾❛❃ ❂❁❅❂✽✂ ❂✂ ✁✂❁❆❅❁❂❀ ✽✾✽✾❡❃ ❁✽✺❅❁✽✂✂ ❁❆❂❇ ❘❡ ❡✹❝✉❡✹t✻❛✹ ❡❛❘❛◆❑❘ ❡✹ ❑❡❘❡✻✈❛❝◗❑✹❡❘

✻❡❛❙◗③❛◆❛❘ ❡✹ ◆◗✈❡✻❘❑❘ ❡✈❡✹t❑❘ ❡✹ t❑✻✹❑ ❛❙ ❍✻❑❝❡❘❑ ◆❡ ✻❡❢❑✻❚❛ ❲ ❡✹ ❡✹t✻❡✈◗❘t❛❘ ❝❑✹ ❛❝t❑✻❡❘ ❝❙❛✈❡❘✳



♣✾✿✾ ✿❡❡♠♣❧✾♦✾✿ ❡❧ ❈✢❀✂❣✼ ❀❡ P✿✼❝❡❀✂♠✂❡�✁✼s ❡� ▼✾✁❡✿✂✾ P❡�✾❧ ❀❡ ✩✱✱✱ s✂❡�❀✼ ❢✂�✾❧♠❡�✁❡

s✾�❝✂✼�✾❀✼ ❡� ✩✪✪✩ ❡❧ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ P❡�✾❧ ❀❡ ❧✾ ❖✾❝✂✢� q✄❡ ❝✿✂s✁✾❧✂♦✢ ❧✾ ♣✿✼♣✄❡s✁✾ ❀❡❧

♣✿✂♠❡✿✼ ❀❡ ❡s✁✼s ❀✼s ✾❝✁✼✿❡s✳ ■❣✄✾❧♠❡�✁❡❁ ✻✾✁❤✾♦② ✺✦✧✦✧✿ ✦✪✲✰✧❄ ❀❡s✁✾❝✢ ❡❧ ✿✼❧ ❀❡ ▲❡✐❡�❡ ✺❤❄

②▼✾✂❡✿ ❡�✁✿❡ ❧✼s ✾ñ✼s ✩✪✬✧ ② ✩✪✱✧ ❝✼♠✼ ✾❝✁✼✿❡s q✄❡ ✿❡✐✂✁✾❧✂♦✾✿✼� ❡❧ ✿✼❧ ❀❡ ❡s❝✿✂✁✼✿❡s ❀❡ ❝✢❀✂❣✼s

② ✿❡❢✼✿♠✾❀✼✿❡s ❀❡s❡♠♣❡ñ✾❀✼ ♣✼✿ ♦☎❧❡♦ ▼✾✿✂❝✼�❀❡ ② ✭✼❧❡✿ ❝✼� ❧✾ ✿❡❀✾❝❝✂✢� ❀❡❧ ❈✢❀✂❣✼ ❀❡

P✿✼❝❡❀✂♠✂❡�✁✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ❈✢✿❀✼✆✾ ❀❡ ✩✪✰✪✳ ❈✼� ❡❧ ✿❡✁✼✿�✼ ✾ ❧✾ ❀❡♠✼❝✿✾❝✂✾ ❡s✁❡ ✾✄✁✼✿

✁✾♠✆✂☎� s❡ñ✾❧✢ q✄❡▼❡✂❡✿ ✐✼❧✐✂✢ ✾ ✁❡�❡✿ ✄� ✿✼❧ ♣✿✼✁✾❣✢�✂❝✼ ❡� ❧✾ ✿❡❀✾❝❝✂✢� ❀❡ ✄� �✄❡✐✼ ❝✢❀✂❣✼

❀❡ ♣✿✼❝❡❀✂♠✂❡�✁✼ ♣❡�✾❧ ❝✼�❥✄�✁✾♠❡�✁❡ ❝✼� ❇✂�❀❡✿✳ ❉✂❝❤✼ ❈✢❀✂❣✼ �✼ ❧❧❡❣✢ ✾ ❝✼�✐❡✿✁✂✿s❡ ❡� ❧❡②

② ❧❧❡✐✢ ✾ ❧✼s ♠✂s♠✼s ✾ ❝✿❡✾✿ ❡❧ ■❖❊❈■P ♣✾✿✾ ❝✼�✁✂�✄✾✿ ❡s✁✄❀✂✾�❀✼ ② ♣✿✼❀✄❝✂❡�❀✼ ✂�❢✼✿♠✾❝✂✢�

s✼✆✿❡ ❡❧ ✁❡♠✾✳ P✼s✁❡✿✂✼✿♠❡�✁❡❁ ✻✾✁❤✾♦② ✺✦✧✦✧✿ ✦✪✲✰✧❄❁ ❀❡s✁✾❝✢ ❡❧ ✐♥�❝✄❧✼ ❀❡ ❧✼s ♠✂s♠✼s ❝✼�

✾❝✾❀☎♠✂❝✼s ❡s✁✾❀✼✄�✂❀❡�s❡❁ ❀❡ ❧✾ s✭✫■❉ ② ❀❡❧ ❉❡♣✾✿✁✾♠❡�✁✼ ❀❡ ❊s✁✾❀✼s ❀❡ ❧✼s ❊s✁✾❀✼s

s�✂❀✼s✳

❈✼♠✼ ♣✿❡s❡�✁✢ ▼✂✿✾ ✺✦✧✦✧✾✿✮✦✲✮✰❁✯✲✩✰❀ ✦✧✦✧✆✿ ✩✦✯✲✩✦★❁✩✰✩✲✩✰✦❁✩✰✬✲�✁✂✄ �✁✟ ✟✏✠✝ ✒✌✁✄✁✝✔

♣✼✿ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ s✂s✁❡♠✾ ✂�q✄✂s✂✁✂✐✼ ② ❧✾ ✆úsq✄❡❀✾ ❀❡ ✾✐✾�♦✾✿ ❤✾❝✂✾ ✄� s✂s✁❡♠✾ ✾❝✄s✾✁✼✿✂✼ ❧✾

q✄❡ ✂♠♣✄❧s✢ ❡❧ ✾❝✁✂✐✂s♠✼ ❥✄✿♥❀✂❝✼ ❀❡ ✄� ❝✼�❥✄�✁✼ ❀❡ ♣✿✼❢❡s✂✼�✾❧❡s ❀❡ ❧✾ ✾✆✼❣✾❝♥✾ q✄❡ ✾❧❝✾�♦✾✿✼�

✄� ✿✼❧ s✂❣�✂❢✂❝✾✁✂✐✼ ❡� ❧✾s ❀✂s♣✄✁✾s ♣✼✿ ❧✾ ❝✼�❢✂❣✄✿✾❝✂✢� ❀❡❧ ❊s✁✾❀✼ ❀❡♠✼❝✿❞✁✂❝✼ ② ❧✾ ✐✂❣❡�❝✂✾

❀❡ ❧✼s ❀❡✿❡❝❤✼s ❤✄♠✾�✼s ❡� ❡❧ ♣✾♥s ② ❧✾ ✿❡❣✂✢�✳ ✫s✂♠✂s♠✼❁ ♣✾✿✾ ❡s✁✾ ✾✄✁✼✿✾❁ ❡� ❡s✁❡ ❝✼�✁❡①✁✼

❥✄❣✾✿✼� ✄� ♣✾♣❡❧ ✿❡❧❡✐✾�✁❡ ✼✁✿✼ ❝✼�❥✄�✁✼ ❀❡ ✂�✂❝✂✾✁✂✐✾s ❀❡ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ✁✾♠✆✂☎� ❀❡

❝✾✿❞❝✁❡✿ ✾❝✄s✾✁✼✿✂✼ ❝✼♠✼ ❡❧ P✿✼②❡❝✁✼ ❀❡❧ ■�s✁✂✁✄✁✼ ❀❡ ❊s✁✄❀✂✼s ❈✼♠♣✾✿✾❀✼s ❡� ❈✂❡�❝✂✾s P❡�✾❧❡s

☎ ✆✆✄☎✝✌✟✏ ✝✞✟✖✠✞✡✄ ✎✟ ☛☞☞✌✡ ✟✌ ✒✡☞✆☎✟✄✠✆ ✍✟☞✝✌✎☎✔ ✎✟ ☛☞☞✎ ☎ ✟✌ ✒✡☞✆☎✟✄✠✆ ✏✌✗☞☎✟✁✔ ✎✟ ☛☞�☞

q✄❡ �✼ ❧✼❣✿✾✿✼� ❝✼�✐❡✿✁✂✿s❡ ❡� ❧❡②❡s✳ ➱s✁✾ ✿❡❢✂✿✂✢ ✾❀❡♠❞s ✾ q✄❡ ✁✾�✁✼ ▲❡✐❡�❡ ✺❤❄ ❝✼♠✼ ▼✾✂❡✿

❢✄❡✿✼� ❝✼�✐✼❝✾❀✼s ♣✾✿✾ ❝✼❧✾✆✼✿✾✿ ❝✼� ✿❡❢✼✿♠✾s ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ❡� ✫♠☎✿✂❝✾ ▲✾✁✂�✾ ❀✾�❀✼ ❡❧❧✼

❧✄❣✾✿ ✾ s✄ ✿❡❝✼�✼❝✂♠✂❡�✁✼ ✂�✁❡✿�✾❝✂✼�✾❧❁ ✾ ❧✼ ❝✄✾❧ ❝✼�✁✿✂✆✄②✢ ✾❀❡♠❞s s✄s ✐✂�❝✄❧✾❝✂✼�❡s

❡�✁✾✆❧✾❀✾s ❝✼� ❀✂s✁✂�✁✾s ✄�✂✐❡✿s✂❀✾❀❡s ② ✼✿❣✾�✂s♠✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s ✲❡�✁✿❡ ❡❧❧✼s ❧✾ ❖❖s✲✳

P✼❀❡♠✼s ❀❡s✁✾❝✾✿ ✾❀❡♠❞s ✼✁✿✼ ❣✿✄♣✼ ❀❡ ✁✿✾✆✾❥✼s ❝✼�❝❡�✁✿✾❀✼s ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾

♣✿✼❝❡s✾❧ ♣❡�✾❧ ❡� ❈❤✂❧❡ q✄❡ ✁✾♠✆✂☎� ❡�❢✾✁✂♦✾✿✼� ❡❧ ✿✼❧ ❀❡ ✾❝✁✼✿❡s ❧✼❝✾❧❡s ② ✿❡❣✂✼�✾❧❡s ②

✿❡❝✼�✼❝✂❡✿✼� s✄ ✾✿✁✂❝✄❧✾❝✂✢� ❝✼� ✾❝✁✼✿❡s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳

P✾✿✾ ❡s✁❡ ❡s❝❡�✾✿✂✼ ♣✼❀❡♠✼s ✐✼❧✐❡✿ ✾ ✿❡❝✄♣❡✿✾✿ ❡❧ ✁✿✾✆✾❥✼ ❀❡ ✻✾✁❤✾♦② ✺✦✧✦✧✿ ✰✩✲✰✯❄✳ ❈✼♠✼

s❡ñ✾❧✢ ❡❧ ♠✂s♠✼❁ ❧✾ ❢✂❣✄✿✾ ❀❡❧ ❥✄✿✂s✁✾ ✿❡❢✼✿♠✂s✁✾ s✄✿❣✂✢ ✾ ❢✂�❡s ❀❡ ❧✾ ❀☎❝✾❀✾ ❀❡ ✩✪✯✧ ❀❡�✁✿✼ ❀❡❧
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✻❡❢❑✻❚❛❘ ❲ ❡✹ ❡✹t✻❡✈◗❘t❛❘ ❡✹ ❍✻❑❢✉✹◆◗◆❛◆ ❝❑✹ ❛❝t❑✻❡❘ ❝❛❙✈❡❘ ◆✉✻❛✹t❡ ❙❛❘ ✻❡❢❑✻❚❛❘ ❲ ❙❛❘ ◗❚❍❙❡❚❡✹t❛❝◗❑✹❡❘ ◆❡ ❙❛❘

❚◗❘❚❛❘ ❡✹ ❘✉❘ ❡❘❝❡✹❛✻◗❑❘ ◆❡ ❡❘t✉◆◗❑ ✼●❑✹③á❙❡③ ●✉❛✻◆❛✂ ✽✾❁✺❃✽✽❅✽❆❀ ✽✾❁✽❃ ❁❂✾❅❁❂✽✂ ❁❂❂✂ ❁✽❁✂❁✽❆✂ ❆❁✁❇✳



♣✼✿ ❧✾ ✿❡❀ ❀❡ ❡①♣❡✿✁✼s ✾❝✁✂✐✂s✁✾s ❀❡❧ s✄✿ ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧✳ P✾✿✾ ❡❧

❡s❝❡�✾✿✂✼ ❡s♣❡❝♥❢✂❝✼ ❀❡ ❈❤✂❧❡ ❡❧ ✾✄✁✼✿ s❡ñ✾❧✢ q✄❡ ❀✂❝❤✾ ✿❡❀ �✄❝❧❡✢ ✁✾�✁✼ ✾ ✄�✾ �✄❡✐✾ ❣❡�❡✿✾❝✂✢�

❀❡ ❡①♣❡✿✁✼s ❡� ❀❡✿❡❝❤✼ ♣❡�✾❧ ♣✿✼✐❡�✂❡�✁❡s ❀❡❧ ❈❊❏✫❁ ❝✼♠✼ ✾ q✄✂❡�❡s ✿❡♣✿❡s❡�✁✾✆✾� ❧✾ ❀✼❝✁✿✂�✾

✁✿✾❀✂❝✂✼�✾❧ ❀❡❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ ✂✆❡✿✼✾♠❡✿✂❝✾�✼✳ ❊� ❡❧ ❡s❝❡�✾✿✂✼ ❀❡ ❈✼s✁✾ ❖✂❝✾❁ ❝✼♠✼ s❡ñ✾❧✢ ❡s✁❡

✾✄✁✼✿❁ ❧✾ ✿❡❢✼✿♠✾ �✾❝❡ ② ❡s ✂♠♣❧❡♠❡�✁✾❀✾ ♣✼✿ ❡❧ P✼❀❡✿ ❏✄❀✂❝✂✾❧ ❡s✁✾�❀✼ ❀✂❝❤✼ ♣✿✼❝❡s✼ ✾ ❝✾✿❣✼

❀❡ ✄�✾ ❈✼♠✂s✂✢� ✂�✁❡❣✿✾❀✾ ♣✼✿ ❥✄❡❝❡s✴♦✾s❁ ❢✂s❝✾❧❡s❁ ❀❡❢❡�s✼✿❡s✴✾s ♣ú✆❧✂❝✼s✴✾s❁ ♠✾❣✂s✁✿✾❀✼s✴✾s❁

❡s✁✾❀♥s✁✂❝✼s✴✾s❁ ✾❀♠✂�✂s✁✿✾❀✼✿❡s✴✾s❁ ❡✁❝✳ ✺●✼�♦❞❧❡♦ ●✄✾✿❀✾❁✦✧✩✱✿✩✯★✲✩✯✱❁ ✰✰✩❄✳

P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❀✂❝❤✼ ✾✄✁✼✿❁ ❝✼♠♣✿❡�❀✂✢ q✄❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾

♣❡�✾❧ ❡� ✾♠✆✼s ❝✼�✁❡①✁✼s ✂♠♣❧✂❝✾✿✼� ❧✾ ✾✿✁✂❝✄❧✾❝✂✢� ❀❡ ❡s✁✾ ✿❡❀ ❀❡ ✾❝✁✼✿❡s ❧✼❝✾❧❡s ② ✿❡❣✂✼�✾❧❡s

❝✼� ✼✿❣✾�✂s♠✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳ ❊� ❡❧ ❝✾s✼ ❡s♣❡❝♥❢✂❝✼ ❀❡ ❈❤✂❧❡ ❝✼� ❧✾ ❢✄�❀✾❝✂✢� ❑✼�✿✾❀

✫❀❡�✾✄❡✿❁ ❡❧ ❇■❉❁ ❧✾ ❖❢✂❝✂�✾ ❀❡ ❀❡s✾✿✿✼❧❧✼❁ ✾s✂s✁❡�❝✂✾ ② ❝✾♣✾❝✂✁✾❝✂✢� ♣✾✿✾ ❧✾ ♣❡✿s❡❝✄❝✂✢� ♣❡�✾❧

❡� ❡❧ ❡①✁❡✿✂✼✿ ❀❡ ❊s✁✾❀✼s s�✂❀✼s ✺❖P❉✫✵❄ ❧✄❡❣✼ s✄s✁✂✁✄✂❀✾ ♣✼✿ ❧✾ s✭✫■❉✳ P✾✿✾ ❡❧ ❝✾s✼

❝✼s✁✾✿✿✂❝❡�s❡ ✾❧ ✿✼❧ ♣✿✼✁✾❣✢�✂❝✼ ❀❡ ❧✾❈✼✿✁❡ ✭✄♣✿❡♠✾ s❡ s✄♠✢ ❡❧ ❀❡❧ ❇■❉✳ ❊� ✾♠✆✼s ❝✾s✼s❁ ❀❡s❀❡

❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡ ●✼�♦❞❧❡♦ ●✄✾✿❀✾ ✺✦✧✩✬✿ ✱✰✲✱✱❀ ✦✧✩✱✿ ✩✯✮✲✩✯✬❁ ✰✰✦❄❁ ❧✾ ❝✼✼♣❡✿✾❝✂✢� ❀❡ ❡s✁✾s

✾❣❡�❝✂✾s ✂�✁❡✿�✾❝✂✼�✾❧❡s ❝✼� ✾❣❡�✁❡s �✾❝✂✼�✾❧❡s ② ✿❡❣✂✼�✾❧❡s ✂♠♣❧✂❝✢ ✄�✾ ❝✼�✁✿✂✆✄❝✂✢� ❀❡

❝✾✿❞❝✁❡✿ ✁☎❝�✂❝✼❁ ❡❝✼�✢♠✂❝✼❁ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ❡� ❧✾ ♣✿✼❀✄❝❝✂✢� ② ❀✂❢✄s✂✢� ❀❡ ✂�❢✼✿♠✾❝✂✢�✳

❊s✁✼s ♣✿✂♠❡✿✼s ✁✿✾✆✾❥✼s ✿❡❝✼✿✿✂❀✼s ❡� ❡s✁❡ s❡❣✄�❀✼ ❡❥❡ s❡ ❀✂✿✂❣✂❡✿✼� ❡�✁✼�❝❡s ✾ ❝✼♠♣✿❡�❀❡✿

❧✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ❀❡ ❧✼s s✂s✁❡♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❝✼♠✼ ♣✿✼❀✄❝✁✼ ❀❡ ❧✾s

❡s✁✿✾✁❡❣✂✾s ❝✼�s✁✿✄✂❀✾s ❧✼❝✾❧♠❡�✁❡ q✄❡ ❡♠❡✿❣✂❡✿✼� ❀❡ ❧✾ ✿❡❝✄♣❡✿✾❝✂✢� ② ✿❡❝✼�✐❡✿s✂✢� ❀❡ ❧✾s

❡①♣❡✿✂❡�❝✂✾s ❡✄✿✼♣❡✾ ② �✼✿✁❡✾♠❡✿✂❝✾�✾ ②✴✼ ❀❡ ❧✾ �❡❣✼❝✂✾❝✂✼�❡s ❀❡s✾✿✿✼❧❧✾❀✾s ♣✼✿ ❡s✁✼s ✾❝✁✼✿❡s

❧✼❝✾❧❡s ② ✿❡❣✂✼�✾❧❡s ❝✼� ✼✿❣✾�✂s♠✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳
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✁✿✾✆✾❥✼s ✾�✁❡ ♣✿❡s❡�✁✾❀✼❁ s❡ñ✾❧✢ ❧✾ ✂✿✿✄♣❝✂✢� ❀❡ ❧✾ ❝✼✼♣❡✿✾❝✂✢� ❀❡ ❊s✁✾❀✼s s�✂❀✼s ②

♣✼s✁❡✿✂✼✿♠❡�✁❡ ❧✾ ❀❡ ✼✁✿✼s ✾❝✁✼✿❡s ♣ú✆❧✂❝✼s ② ♣✿✂✐✾❀✼s �✼✿✁❡✾♠❡✿✂❝✾�✼s❁ ❝✾�✾❀✂❡�s❡s❁ ❡s♣✾ñ✼❧❡s❁

✾❧❡♠✾�❡s❁ �✼✿✄❡❣✼s❁ ❡�✁✿❡ ✼✁✿✼s❁ ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ✾❧❣✄�✼s
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♣✾✿✁✂❝✂♣✾✿ ✾❝✁✂✐✾♠❡�✁❡ ❡� ❧✼s ♠✂s♠✼s s❡ ❝✼�✐✂✿✁✂✢ ♣✾✿✾ ✾❧❣✄�✼s ♣✾♥s❡s ❡� ❡❧ ú�✂❝✼ ❝✾♠✂�✼ ♣✾✿✾

❝✼�❢✼✿♠✾✿ ❡q✄✂♣✼s ✁☎❝�✂❝✼s ♣✾✿✾ ❡❧ ❀❡s✾✿✿✼❧❧✼ ❀❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾✳ ❊s✁✾ ❢✼✿♠✾ ❀❡

❝✼✼♣❡✿✾❝✂✢� ② ✾♣✼✿✁❡ ❀❡ ❢✼�❀✼s❁ ❡� ✾❧❣✄�✼s ❝✾s✼s ❡①❝❡s✂✐✼s❁ ♣✾✿✾ ❧✾ ♠✾❀✄✿❡♦ ❀❡ ❧✼s ♣✿✼❝❡s✼s

❀❡ ❝✾♠✆✂✼ ❝✼�✁✿✂✆✄②❡✿✼� ✁✾�✁✼ ✾ ❀✂�✾♠✂♦✾✿ ❧✼s ♠✂s♠✼s ❝✼♠✼ ✾ ❡�✿✂q✄❡❝❡✿ ❡❧ ❀❡✆✾✁❡ s✼✆✿❡ ❧✾s

✿❡❢✼✿♠✾s✳ ▲✾ ❝✼♠✆✂�✾❝✂✢� ❡� ❡❧ ❡s❝❡�✾✿✂✼ ✿❡❣✂✼�✾❧ ❀❡ ❡s✁✼s ❝✾s✼s ❝✼� ❧✾ ❀❡ ✼✁✿✼s ♣✾♥s❡s ❡� ❧✼s

q✄❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� s❡ ❧❧❡✐✾✿✼� ✾❀❡❧✾�✁❡ s✂� �✂�❣✄�✾ ❝✼✼♣❡✿✾❝✂✢� ✂�✁❡✿�✾❝✂✼�✾❧

✾✆✿✂✢❁ ♣✾✿✾ ❇✂�❀❡✿ ✺✦✧✩✯✿★✦✲★✰❄❁ ❡❧ ❀❡✆✾✁❡ ❡� ✁✼✿�✼ ✾ s✂ ❧✼s ♠✂s♠✼s ❡✿✾ ✄� ♣✿✼❀✄❝✁✼ ❣❡�✄✂�✼ ❀❡



❧✼s ✂�✁❡�✁✼s ❀❡ ❀❡♠✼❝✿✾✁✂♦✾❝✂✢� ❀❡ ❧✼s s✂s✁❡♠✾s ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❡s✁✼s ❡s❝❡�✾✿✂✼s ✼❁ ♣✼✿ ❡❧

❝✼�✁✿✾✿✂✼❁ ✄�✾ ✂♠♣✼s✂❝✂✢� ❀❡ ❧✼s ✾❝✁✼✿❡s ❡①✁✿✾�❥❡✿✼s
✜✸
✳

❊� ✄�✾ ✁❡✿❝❡✿✾ ♣✼s✂❝✂✢� q✄❡ ♣✼❀✿♥✾♠✼s ❡�✁❡�❀❡✿ ❝✼♠✼ ❡�❢✿❡�✁✾❀✾ ✾ ❧✾ ❀❡❧ ♣✿✂♠❡✿ ❣✿✄♣✼ ❀❡

✾✄✁✼✿❡s✴✾s ♣✿❡s❡�✁✾❀✼s ✄✆✂❝✾♠✼s ❧✼s ✾�❞❧✂s✂s ❀❡ ●✾�✢� ✺✦✧✧★❄ ② ❈✼✼♣❡✿ ✺✦✧✧✱❄ ❡� ❧✼s ❝✄✾❧❡s s❡
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❀❡s❀❡ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳ ✿❡s♣✼�❀✂❡✿✼� ✾ ❧✾s ❡①♣❡✿✂❡�❝✂✾s ② ✾ ❧✼s ✂�✁❡✿❡s❡s ❀❡ ✼✿❣✾�✂s♠✼s ②

✾❣❡�❝✂✾s ✂�✁❡✿�✾❝✂✼�✾❧❡s ❡✄✿✼♣❡✾s ② �✼✿✁❡✾♠❡✿✂❝✾�✾s q✄❡ ❣✄✂✾✿✼� ❧✼s ♣✿✼❝❡❀✂♠✂❡�✁✼s ❡� ❡❧

❝✼�✁❡①✁✼ ✿❡❣✂✼�✾❧✳

❉❡�✁✿✼ ❀❡ ❡s✁✾ s❡❝❝✂✢� ♣✼❀❡♠✼s ✂�❝❧✄✂✿ ❢✂�✾❧♠❡�✁❡ ❡❧ ✾�❞❧✂s✂s ❀❡ ✭✼♦♦✼ ✺✦✧✦✧❝✿✩✲✰❄ ❡� ❡❧

❝✄✾❧ s✂ ✆✂❡� ❡s✁✄❀✂✢ ❀❡ ♠✾�❡✿✾ ✾♠♣❧✂✾ ❡❧ ❝✼♠♣✿✼♠✂s✼ ❀❡❧ ❝✼�✼❝✂♠✂❡�✁✼ ❝✿✂♠✂�✼❧✢❣✂❝✼ ❡� ❧✼s

❝✾♠♣✼s ♣✼❧♥✁✂❝✼ ② ♣ú✆❧✂❝✼ ❡� ✫✿❣❡�✁✂�✾ ✁✾♠✆✂☎� ✿❡❢✂✿✂✢ ✾❧ ✿✼❧ ❀❡ ❥✄✿✂s✁✾s ❀❡❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ ❡�

❧✾s ✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❀❡s❀❡ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳■❳✳ ❖❡s♣❡❝✁✼ ❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ❀❡ ❧✼s

❥✄✿✂s✁✾s ❀❡❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ ❡s✁❡ ✾✄✁✼✿ ❀❡s✁✾❝✢ q✄❡ ❡� ❧✾ ❀☎❝✾❀✾ ❀❡ ✩✪✱✧❁ ❧✼s ♠✂s♠✼s❁
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q✄❡ s✄s ❡s❢✄❡✿♦✼s s❡ ❝✼�❝❡�✁✿✾✿✼� ❡� ❧✾ ✿❡❢✼✿♠✾ ❧❡❣✾❧ ♠❞s q✄❡ ❡� ❧✾ ✾♣❧✂❝✾❝✂✢� ♣✿❞❝✁✂❝✾ ❀❡ ❧✾s
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❡❥❡❝✄✁✂✐✼s ✾ ♣✾✿✁✂❝✂♣✾✿ ❡� ❧✼s ❝✂✿❝✄✂✁✼s ❀❡ ✿❡❢✼✿♠✾ ♣❡�✾❧ s❡ ❀❡s❡♠♣❡ñ✾✿✼� ♣✿✂�❝✂♣✾❧♠❡�✁❡ ❝✼♠✼

♣✿✼❢❡s✂✼�✾❧❡s ❀❡ ❧✾ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳ ❉❡ ❡s✁❡ ♠✼❀✼ ✾ ❀✂❢❡✿❡�❝✂✾ ❀❡ ❧✼s q✄❡ s❡

❡�♠✾✿❝✾✿✼� ❡� ❧✾ ♣✿✂♠❡✿✾ ❢✂❣✄✿✾❁ ❧✼s q✄❡ ❧✼ ❤✂❝✂❡✿✼� ❡� ❧✾ s❡❣✄�❀✾❁ s❡ ❀❡s❡♠♣❡ñ✾✿✼�

✏☎✞✁✌✠✁✂✟✝✞✟✂✠✟ ✟✂ ✠✝✂✠✆ ✒☎✁�✝✎✆☞✟✏✔ ✝✄✠☎✓✆✏ ✟✂ ✌✆✏ ✑☞✆✄✟✏✆✏ ✎✟ ☞✟�✆☞✞✝ ✎✟✌ ✎✟☞✟✄✁✆ ✑✟✂✝✌ ☎

❝✼♠✼ ❢✄�❝✂✼�✾✿✂✼s ❥✄❀✂❝✂✾❧❡s ❡� ❧✾s ✂�s✁✾�❝✂✾s ❀❡ ✁✼♠✾ ❀❡ ❀❡❝✂s✂✼�❡s q✄❡ ✂♠♣❧✂❝✾✆✾� ✁✾�✁✼ ❧✾

✿❡s✼❧✄❝✂✢� ❀❡ ❝✾s✼s ✂�❀✂✐✂❀✄✾❧❡s ❝✼♠✼ ❧✾ ❝✼�s✁✿✄❝❝✂✢� ❀❡ ♣✼❧♥✁✂❝✾s ❥✄❀✂❝✂✾❧❡s ✲❡� ❡❧ ❝✾s✼ ❀❡

q✄✂❡�❡s ✼❝✄♣✾✆✾� ♣✄❡s✁✼s ❥❡✿❞✿q✄✂❝✼s✲✳ ✫ ❡s✁✾s ❢✂❣✄✿✾s s❡ñ✾❧✾❀✾s ❡❧ ✾✄✁✼✿ ✾ñ✾❀✂✢ ✾❀❡♠❞s q✄❡

❡�✁✿❡ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳ ② ♣✿✂�❝✂♣✂✼s ❀❡❧ ❳❳■ ✁✾♠✆✂☎� ❝✂❡✿✁✼s ❥✄✿✂s✁✾s ❀❡❧ ❀❡✿❡❝❤✼ ♣❡�✾❧ s❡

✎✟✏✟✂✓✆✌✓☎✟☞✆✂ ✄✆✞✆ ✒☎✁�✝✎✆☞✟✏✔ ✎✟ ✌✆✏ ✓✙♠❛r✘ ✕✤✕✓✉✔✒✥r ✼ ✗✕♦✒✘✗✙✔✒✥r❁ ✿✼❧ q✄❡ ❧❡s ♣✼s✂✆✂❧✂✁✼

♣✾✿✁✂❝✂♣✾✿ ❡� ✾❧✂✾�♦✾s ② ♣✿✼❣✿✾♠✾s ❣✄✆❡✿�✾♠❡�✁✾❧❡s✳ s�✼ ❀❡ ❧✼s ❞♠✆✂✁✼s ❡� q✄❡ ❧✼s ❥✄✿✂s✁✾s ❀❡❧

❀❡✿❡❝❤✼ ♣❡�✾❧ ❀❡s❡♠♣❡ñ✾✿✼� ❡s✁✾ ✼✿✂❡�✁✾❝✂✢� ❢✄❡ ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s

q✄❡ ✆✄s❝✾✿✼� ♠✼❀✂❢✂❝✾✿ ❧✼s s✂s✁❡♠✾s ✂�q✄✂s✂✁✂✐✼s ❀❡s❀❡ ❧✼s ✾ñ✼s ✩✪✪✧ ❡� ❀✂s✁✂�✁✾s ❥✄✿✂s❀✂❝❝✂✼�❡s

❀❡❧ ♣✾♥s✳ ❉❡s❀❡ ❡�✁✼�❝❡s ✾❧❣✄�✼s ❀❡ ❧✼s ♠✂s♠✼s s❡ ❝✼�✐✂✿✁✂❡✿✼� ❡� ❡①♣❡✿✁✼s ❡s♣❡❝✂✾❧✂♦✾❀✼s❁

❝❡�✁✿✾❀✼s ♣✿✂�❝✂♣✾❧♠❡�✁❡ ❡� ❧✾ ♣✿✼♠✼❝✂✢� ② ❡❧ ✾s❡s✼✿✾♠✂❡�✁✼ ❀❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾

♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s✳ ❖✼ ✼✆s✁✾�✁❡ s✂❣✄✂❡✿✼� ♣✾✿✁✂❝✂♣✾�❀✼ ❡� ❡❧ ♠✄�❀✼ ✾❝✾❀☎♠✂❝✼❁ s✄ ♣✾♣❡❧ ❡�

✼✿❣✾�✂♦✾❝✂✼�❡s �✼ ❣✄✆❡✿�✾♠❡�✁✾❧❡s s❡ ✐✼❧✐✂✢ ♠❞s s✂❣�✂❢✂❝✾✁✂✐✼❁ ❡s♣✾❝✂✼s ❀❡s❀❡ ❀✼�❀❡



✾✿✁✂❝✄❧✾✿✼� ❀✂❝❤✾s ✾❝✁✂✐✂❀✾❀❡s �❡❧ ❡❥❡♠♣❧✼ ♣✾✿✾❀✂❣♠❞✁✂❝✼ ❡s ❡� ❡s✁❡ s❡�✁✂❀✼ ❡❧ ❀❡ ✫❧✆❡✿✁✼

❇✂�❀❡✿✲ ✺✭✼♦♦✼❁ ✦✧✦✧❝✿ ✩✰✲✩✯❄✳

✫❧ ✿❡❝✼�s✁✿✄✂✿ ❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ♣✾✿✾ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ P❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾

❀❡ ✭✾�✁✾ ❋❡ ✂❀❡�✁✂❢✂❝✾♠✼s ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ❀❡ ❀✂✐❡✿s✼s✴✾s ✾❝✁✼✿❡s ❧✼❝✾❧❡s ♣❡✿✁❡�❡❝✂❡�✁❡s ✾ ❧✼s

✓✙♠❛r✘ ✕✤✕✓✉✔✒✥r❁ ✗✕♦✒✘✗✙✔✒✥r❁ ✤✉❞✒✓✒✙✗❁ ✙✓✙❞q♠✒✓r ② ✓r✚❛r✚✙✔✒✥r✳ ✫ s✄ ✐❡♦ ☎s✁✼s❁ ❡� ❡❧ ♠✾✿❝✼
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❀✄✿✾�✁❡ ❡❧ ❀✂s❡ñ✼ ❀❡❧ ♠✂s♠✼ ② ❀❡s✁✾❝✾✿✼� ❧✾ ♣✿❡✐✂s✂✢� ❀❡ s✄ ✂�✁❡✿✐❡�❝✂✢� ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡ ♣✄❡s✁✾
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▲✾ ❝✼�s✂❀❡✿✾❝✂✢� ❀❡ ❧✼s ❀✂✐❡✿s✼s ❡s✁✄❀✂✼s ✾�✁❡s ♠❡�❝✂✼�✾❀✼s �✼s ♣✼s✂✆✂❧✂✁✢ ❡�✁✼�❝❡s ✾✐✾�♦✾✿

❡� ✾❧❣✄�✾s ♣✿✂♠❡✿✾s ✿❡❢❧❡①✂✼�❡s s✼✆✿❡ ❡❧ ✿✼❧ ❀❡s❡♠♣❡ñ✾❀✼ ② ❧✾ ✂�❢❧✄❡�❝✂✾ ❡❥❡✿❝✂❀✾ ♣✼✿ ❡s✁✼s
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Pú✆❧✂❝✼ ❋✂s❝✾❧ ❢❡❀❡✿✾❧ ❡� ✫✿❣❡�✁✂�✾ ✺▼P❋❋❄✳ ❊� ❡s✁❡ s❡�✁✂❀✼ ❡❧ ♠✂s♠✼ ❀❡s✁✾❝✢ q✄❡ ❀✂❝❤✾

❡♠❡✿❣❡�❝✂✾❁ ❝✼♠✼ s❡ñ✾❧✢ ●✼�♦❞❧❡♦ ●✄✾✿❀✾ ✺✦✧✩✯❁ ✦✧✩★✾❁ ✦✧✩★✆❁ ✦✧✩✱❄ ♣✾✿✾ ❧✼s ❡s❝❡�✾✿✂✼s q✄❡

❡s✁✄❀✂✢❁ ✁✾♠✆✂☎� s✂❣�✂❢✂❝✢ ❧✾ ♠✼❀✂❢✂❝✾❝✂✢� ❀❡ ❧✾ ❀✂�❞♠✂❝✾ ✂�✁❡✿�✾ ❀❡ ✁✿✾✆✾❥✼ ❀❡❧ ▼P❋❋ ② ❧✾

✂�❝✼✿♣✼✿✾❝✂✢� ❀❡ �✄❡✐✼s✴✾s ❡①♣❡✿✁✼s✴✾s✳ ❊❧ s✄✿❣✂♠✂❡�✁✼ ❀❡ ❡s✁✾ ❧✢❣✂❝✾ ✾❧ ✂�✁❡✿✂✼✿ ❀❡❧ ♠✂s♠✼

✂♠♣❧✂❝✢ ✾❀❡♠❞s ❧✾ ✿❡✼✿✂❡�✁✾❝✂✢� ❀❡ ❧✾ ♠✼❀✾❧✂❀✾❀ ❀❡ ✾❝✁✄✾❝✂✢� ❀❡ ❢✂s❝✾❧❡s ② ❧✾ ✂�❝✼✿♣✼✿✾❝✂✢�❁

❝✼♠✼ ❡� ❡❧ ❝✾s✼ ❀❡ ❧✼s ❀✼s ❡s❝❡�✾✿✂✼s �✾❝✂✼�✾❧❡s ✾�✁❡s ♣✿❡s❡�✁✾❀✼s❁ ❀❡ �✄❡✐✾s ❤❡✿✿✾♠✂❡�✁✾s ❀❡

♠✼�✂✁✼✿❡✼ ② ❣❡s✁✂✢� ♣✾✿✾ ❡✐✾❧✄✾✿ ❡❧ ❝✼✿✿❡❝✁✼ ✄s✼ ② ❀❡s♣❧✂❡❣✄❡ ❀❡ ❧✾ ♣✼❧♥✁✂❝✾ ♣❡�✾❧✳

❊� ❡❧ ♠✾✿❝✼ ❀❡❧ ♠✂s♠✼ ❡s❝❡�✾✿✂✼ �✾❝✂✼�✾❧ q✄❡ ❖✄✾s ✺✦✧✩✪❄❁ ✭✂❝✾✿❀✂ ✺✦✧✩✱❁✦✧✦✧❄
✜✺
❁ ✾�✾❧✂♦✢

❧✾ ✂✿✿✄♣❝✂✢� ❀❡ ❧✾ ✿✾❝✂✼�✾❧✂❀✾❀ ❣❡✿❡�❝✂✾❧ ♣❡✿✼ ❡� ❡❧ s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ❀❡ ❧✾ ❈✂✄❀✾❀

✫✄✁✢�✼♠✾ ❀❡ ❇✄❡�✼s ✫✂✿❡s✳ P✾✿✾ ❀✂❝❤✼ ❝✼�✁❡①✁✼ ❀❡ ❡s✁✄❀✂✼ ✿❡s✾❧✁✢ q✄❡ ❧✾ ❡♠❡✿❣❡�❝✂✾ ❀❡ ❡s✁✾

✿✾❝✂✼�✾❧✂❀✾❀ s❡ ❡�❝✼�✁✿✢ ✐✂�❝✄❧✾❀✾❁ ❝✼♠✼ ❡� ❡❧ ❝✾s✼ ❀❡ ❈✼s✁✾ ❖✂❝✾ ✾�✁❡s s❡ñ✾❧✾❀✼❁ ✾ ❧✾

✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ♣✿✼❝❡❀✂♠✂❡�✁✼s ✾❧✁❡✿�✾✁✂✐✼s ✾❧ ❥✄✂❝✂✼ ✼✿✾❧ ② ♣ú✆❧✂❝✼ ♣✾✿✾ ❧✾ ✿❡s✼❧✄❝✂✢� ❀❡

❝✼�❢❧✂❝✁✼s ❝✼� ❡❧ ❢✂� ❀❡ ✾❧❝✾�♦✾✿ ✄�✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♠❞s ❡❢✂❝✾♦ ② ❡❢✂❝✂❡�✁❡✳ ❊� ❡s✁❡ s❡�✁✂❀✼❁

✷�
❊❙ t✻❛❡❛✙❑ ◆❡ ❝❛❚❍❑ ◆❡ ❘✉❘ ◗✹✈❡❘t◗✺❛❝◗❑✹❡❘ ❝❑✹❘◗❘t◗❝ ❡✹ ❡✹t✻❡✈◗❘t❛❘ ❛ ❚❛✺◗❘t✻❛◆❑❘ ❲ ❢✉✹❝◗❑✹❛✻◗❑❘ ◆❡❙▼P❋ ◆❡ ❙❛

❈◗✉◆❛◆ ◆❡ ❇✉❡✹❑❘ ❆◗✻❡❘ ❲ ❡❙ ❛✹á❙◗❘◗❘ ◆❡ ◆❑❝✉❚❡✹t❑❘ ❅✹❑✻❚❛t◗✈❛❘✂ ◗✹❢❑✻❚❡❘ ❡❘t❛◆í❘t◗❝❑❘ ❲ ✻❡❘❑❙✉❝◗❑✹❡❘ ◆❡❙▼P❋✂

◆❡❙▼◗✹◗❘t❡✻◗❑ ◆❡ ❏✉❘t◗❝◗❛ ❲ ❉❡✻❡❝❤❑❘ ❍✉❚❛✹❑❘ ❲ ◆❡❙ P❑◆❡✻ ❏✉◆◗❝◗❛❙ ◆❡ ❙❛ ◆❛❝◗❝✹ ✼❙◗❝❛✻◆◗✂ ✽✾❁✽❃✽❅❄❀ ✽✾✽✾❃ ❆✾❆❇✳



❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ❡❧ ❥✄✂❝✂✼ ✾✆✿❡✐✂✾❀✼❁ ❢✄❡ ❝✼�s✂❀❡✿✾❀✼ ♣✼✿ ❧✼s✴✾s ✾❝✁✼✿❡s ❥✄❀✂❝✂✾❧❡s

❡�✁✿❡✐✂s✁✾❀✼s✴✾s ❝✼♠✼ ♣✿✼❝❡❀✂♠✂❡�✁✼ q✄❡ ❝✼�✁✿✂✆✄②❡ ✾ ❀❡s❝✼♠♣✿✂♠✂✿ ❡❧ ✁✿✾✆✾❥✼ ❀❡ ❧✾s ❢✂s❝✾❧♥✾s❁

❧✼❣✿✾✿ ❝❡❧❡✿✂❀✾❀ ❡� ❧✾s ❝✼�❀❡�✾s ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ✾s✼❝✂✾❀✼ ✾ ❝✿✂✁❡✿✂✼s ❡❝✼�✼♠✂❝✂s✁✾s✳ ▲✾

✂�✁✿✼❀✄❝❝✂✢� ❀❡ ♣✿❞❝✁✂❝✾s ❣❡✿❡�❝✂✾❧❡s ❡� ❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ✾�✾❧✂♦✾❀✼ ♣✼✿ ❡s✁❡

✾✄✁✼✿ ✂♠♣❧✂❝✢ ✾❀❡♠❞s❁ ❝✼♠✼ ❡� ❡❧ ❝✾s✼ ❀❡❧ ▼P❋ ✾✆✼✿❀✾❀✼ ♣✼✿ ❖✄✾s ✺✦✧✩✪❄❁ ❡❧ ✿❡❀✂s❡ñ✼

✼✿❣✾�✂♦✾❝✂✼�✾❧ ❀❡ ❧✾ ✾❝✁✂✐✂❀✾❀ ❢✂s❝✾❧ ❡� ✆✾s❡ ✾ ✄�✾ ♣❡✿s♣❡❝✁✂✐✾ ❡♠♣✿❡s✾✿✂✾❧ ② ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢�

❀❡ ✂�❀✂❝✾❀✼✿❡s ❀❡ ❣❡s✁✂✢� ♣✾✿✾ ❡✐✾❧✄✾✿ ❡❧ ✿❡�❀✂♠✂❡�✁✼ ❧✾✆✼✿✾❧ ❀❡ ❢✂s❝✾❧❡s ❝✼� ❡❧ ♠✂s♠✼ ❢✂� ❀❡

✾✄♠❡�✁✾✿ ❧✾ ❡❢✂❝✂❡�❝✂✾ ② ❀✂s♠✂�✄✂✿ ❧✾ ❀❡♠✼✿✾ ❥✄❀✂❝✂✾❧ ✺✭✂❝✾✿❀✂❁ ✦✧✩✱✿✦✬✲✦★❁✪✰❀ ✦✧✦✧✿ ✰✧✱✲✰✩✩❄✳

P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ ❧✾ ❧✢❣✂❝✾ ❣❡✿❡�❝✂✾❧ ❡s✁✄✐✼ ✾s✼❝✂✾❀✾ ✾ ❧✾ ❡❧✂♠✂�✾❝✂✢� ❀❡ ❧✾

❀❡♠✼✿✾ ❥✄❀✂❝✂✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✁✾�✁✼ ♣✼✿ ✫�✂✁✄✾ ✺✦✧✩✯❄ q✄✂❡� ✿❡❢✂✿✂✢ ❀❡ ♠✾�❡✿✾

❣❡�❡✿✾❧ ✾❧ ❝✾s✼ ❧✾✁✂�✼✾♠❡✿✂❝✾�✼❁ ❝✼♠✼ ♣✼✿ ❈✂✼❝❝❤✂�✂ ✺✦✧✩★❄ q✄✂☎� ❡�❢✼❝✼ s✄ ❡s✁✄❀✂✼ ❡� ❡❧

❡s❝❡�✾✿✂✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ❇✄❡�✼s ✫✂✿❡s✳ ❊❧ ♣✿✂♠❡✿✼ ❀❡ ❡s✁✼s ❀✼s ✾✄✁✼✿❡s❁ ✾❧ ✿❡❝✼✿✿❡✿ ❧✼s

♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧❁ ♣✿❡s❡�✁✢ ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ ♠❡❝✾�✂s♠✼s ❀❡ ❣❡s✁✂✢� ❀❡❧

♠✄�❀✼ ❡♠♣✿❡s✾✿✂✾❧ ❡� ❧✾ ❡s✁✿✄❝✁✄✿✾ ✼✿❣✾�✂♦✾❝✂✼�✾❧ ❀❡ ❧✾ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❥✄s✁✂❝✂✾❁ ❡� ♣✿✂♠❡✿

❧✄❣✾✿❁ ❝✼♠✼ ❡s✁✿✾✁❡❣✂✾ ♣✾✿✾ ✾❧❝✾�♦✾✿ ✄�✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♠❞s ❡❢✂❝✂❡�✁❡ ❡❧✂♠✂�✾�❀✼ ❡❧ ✾�✁✂❣✄✼

♣✿✼✆❧❡♠✾ ❀❡ ❧✾ ❀❡♠✼✿✾ ❥✄❀✂❝✂✾❧✳ ❊� s❡❣✄�❀✼ ❧✄❣✾✿❁ ❧✾ ❡❢✂❝✾❝✂✾ ❡s✁✄✐✼ ✿❡❧✾❝✂✼�✾❀✾ ❡� ❡s✁❡

❝✼�✁❡①✁✼ ❝✼� ❧✾ ♣✿❡✁❡�s✂✢� ❀❡ ✿❡s✼❧✐❡✿ ❧✼s ♣✿✼✆❧❡♠✾s s✼❝✂✾❧❡s ❝✼� ✄�✾ ✿❡s♣✄❡s✁✾ ♠❞s ♣✄�✂✁✂✐✾

❤✾❝✂✾ ❧✾s ❝❧✾s❡s s✄✆✾❧✁❡✿�✾s ② ✐✄❧�❡✿✾�❀✼ ❣✾✿✾�✁♥✾s q✄❡ ❀❡s❀❡ ✄�✾ ♣❡✿s♣❡❝✁✂✐✾ ❣❡✿❡�❝✂✾❧✂s✁✾

♣✾s✾✿✼� ✾ s❡✿ ❡�✁❡�❀✂❀✾s ❝✼♠✼ ✄� ❝✼s✁✼ ✺✫�✂✁✄✾❁ ✦✧✩✯✿✩✮✰✲✩✮✮❄✳ ❊s✁❡ ✾✄✁✼✿ ❀❡s✁✾❝✢ ✾ s✄ ✐❡♦

q✄❡❁ s✂ ✆✂❡� ❀❡s❀❡ ✄�✾ ♣❡✿s♣❡❝✁✂✐✾ ✁❡❝�✼❝✿❞✁✂❝✾ ✾❝✁✄✾✿✂✾❧ s❡ ❝✼♠♣✿❡�❀✂✢ ❧✾ ❡❢✂❝✂❡�❝✂✾ ❝✼♠✼

✿❡❀✄❝❝✂✢� ❀❡ ❝✼s✁✼s ② ❝✾♣✾❝✂❀✾❀ ❀❡ ♣✿✼�✄�❝✂✾✿ ♠❞s ✾✿✿❡s✁✼s ♣✿❡✐❡�✁✂✐✼s ② s❡�✁❡�❝✂✾s

❝✼�❀❡�✾✁✼✿✂✾s❁ ✁✾♠✆✂☎� ❡✿✾ ♣✼s✂✆❧❡ ❝✼♠♣✿❡�❀❡✿ ❧✾ ♠✂s♠✾ ❡� ✁☎✿♠✂�✼s ❀❡ ♠✾②✼✿ ✿❡s♣❡✁✼ ❀❡ ❧✾s

❣✾✿✾�✁♥✾s ❀❡ ❧✾s ♣❡✿s✼�✾s ✂♠♣✄✁✾❀✾s ❡� ❡❧ ♣✿✼❝❡s✼❁ ❀❡ ❧✾s ❢✄�❝✂✼�❡s ♣✼❧♥✁✂❝✾s❁ s✂♠✆✢❧✂❝✾s ② ❀❡

❝✼�✁✿✼❧ ❀❡❧ ❥✄✂❝✂✼ ♣❡�✾❧✳ ❊� ❡s✁✾ ❀✂✿❡❝❝✂✢� ❀❡s✁✾❝✢ ❧✾ ✿❡❧❡✐✾�❝✂✾ ❀❡ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ❀❡ ❧✾s

♣❡✿s✼�✾s �✼ ♣❡✿✁❡�❡❝✂❡�✁❡s ✾❧ ❝✾♠♣✼ ❥✄✿♥❀✂❝✼ ❡� ❧✾s ✿❡❢✼✿♠✾s ✼✿✂❡�✁✾❀✾s ✾ ✾❧❝✾�♦✾✿ ✄�✾ ❥✄s✁✂❝✂✾

♣❡�✾❧ ♠❞s ❀❡♠✼❝✿❞✁✂❝✾❁ ✿❞♣✂❀✾❁ ✾❝❝❡s✂✆❧❡ ❡ ✂❣✄✾❧✂✁✾✿✂✾ ✺✫�✂✁✄✾❁ ✦✧✩✯✿✩✮✬✲✩✮✯❄✳

P✼✿ s✄ ♣✾✿✁❡❁ ❈✂✼❝❝❤✂�✂ ✺✦✧✩★✿✰✦✮✲✰✦✯❀ ✦✧✩✱✿ ✦★❄
✜✻
❁ ✾❧ ✾�✾❧✂♦✾✿ ❧✼s ❝✾♠✆✂✼s ❡� ❧✾

✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✆✼�✾❡✿❡�s❡ ❀❡s❀❡ ❢✂�❡s ❀❡ ❧✼s ✾ñ✼s ✩✪✱✧ ❝✼�s✂❀❡✿✢ q✄❡ ❡❧

♣✿✼✆❧❡♠✾ ❀❡ ❧✾ ❀❡♠✼✿✾ ❥✄❀✂❝✂✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ❧✾ P✿✼✐✂�❝✂✾ ❀❡ ❇✄❡�✼s ✫✂✿❡s

✷✄
❊❙ t✻❛❡❛✙❑ ◆❡ ❝❛❚❍❑ ◆❡ ❛❚❡❑❘ ❡❘t✉◆◗❑❘ ❝❑✹❘◗❘t◗❝ ❡✹ ❡✹t✻❡✈◗❘t❛❘ ❝❑✹ ❂✺ ❛❝t❑✻❡❘ ✙✉◆◗❝◗❛❙❡❘ ❅❢✉✹❝◗❑✹❛✻◗❑❘ ❲ ❛❡❑✺❛◆❑❘

❍❛✻t◗❝✉❙❛✻❡❘❅ �✁✂✄✁☎✆✝✄ ✂✞✟✂✠✁✝✄✡ ✝ �☎☛☞✝✠✌✍☛✁✂✄ ✟✠☎✎☎✏✂✆☎✍✑✝✄✡ ✑✂ ✏✝✄ ✂☞✂✒✁✝✄ ✓✔✂ ✂✏ ✟✠✝✒✂✄✝ ✑✂ ✠✂☞✝✠✌✍ ✁✔✎✝ ✂☛ ✏✍

❛◆❚◗✹◗❘t✻❛❝◗❝✹ ◆❡ ✙✉❘t◗❝◗❛ ❍❡✹❛❙✂ ❑❡❘❡✻✈❛❝◗❑✹❡❘ ◆❡❙ t✻❛❡❛✙❑ ◆◗❛✻◗❑ ❡✹ ❙❑❘ t✻◗❡✉✹❛❙❡❘ ❲ ❙❛❘ ❢◗❘❝❛❙í❛❘ ❲ ❙❛ ✉t◗❙◗③❛❝◗❝✹ ◆❡
❡❘t❛◆í❘t◗❝❛❘ ❑❢◗❝◗❛❙❡❘ ✼❈◗❑❝❝❤◗✹◗✂ ✽✾❁✁❃❆✽✂❅❆✽✁❀ ✽✾❁✽❃ ✽❂❅✽✺❇✳



✆✄s❝✼ ✿❡s✼❧✐❡✿s❡ ❝✼� ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ ✁☎❝�✂❝✾s ❀❡ ❣❡s✁✂✢� ♣✿✼♠✼✐✂❀✾ ♣✼✿ ❡❧ ❈❊❏✫✳ ❈✼� ❡s✁❡

♣✿✼♣✢s✂✁✼ s❡ ✆✄s❝✢ ✾✐✾�♦✾✿ ❤✾❝✂✾ ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ✄� s✂s✁❡♠✾ ✾❝✄s✾✁✼✿✂✼ ② ✼✿✾❧❁ ❧✾

♠✼❀✂❢✂❝✾❝✂✢� ❀❡ ❧✾ ❡s✁✿✄❝✁✄✿✾ ✼✿❣✾�✂♦✾❝✂✼�✾❧ ♣✾✿✾ ❀✼✁✾✿❧✾ ❀❡ ❢❧❡①✂✆✂❧✂❀✾❀❁ ❧✾ ✿❡✼✿❣✾�✂♦✾❝✂✢� ❀❡

❧✼s ✿❡❝✄✿s✼s ❤✄♠✾�✼s ② ♠✾✁❡✿✂✾❧❡s ❀❡ ♠✾�❡✿✾ q✄❡ ❧✼s ♠✂s♠✼s s❡✾� ✄s✾❀✼s ♠❞s ✿✾❝✂✼�✾❧♠❡�✁❡

② ❡❧ ✂♠♣✄❧s✼ ❀❡ ♠❡❝✾�✂s♠✼s ❀❡ s✼❧✄❝✂✢� ✾❧✁❡✿�✾✁✂✐✾ ✲❝✼♠✼ ❡❧ ❥✄✂❝✂✼ ✾✆✿❡✐✂✾❀✼❁ ❧✾ ♠❡❀✂✾❝✂✢�

♣❡�✾❧❁ ❧✾ s✄s♣❡�s✂✢� ❀❡ ❥✄✂❝✂✼ ✾ ♣✿✄❡✆✾❁ ❡❧ ✾✿❝❤✂✐✼ ❀❡ ❝✾✄s✾s❁ ❀❡✆✂❀✼ ✾ ❧✾ ✂♠♣✼s✂✆✂❧✂❀✾❀ ❀❡

✿❡s✼❧✐❡✿ ✁✼❀✼s ❧✼s ❝✾s✼s ♣✼✿ ♠❡❀✂✼ ❀❡ ❥✄✂❝✂✼ ✼✿✾❧❡s✲✳ ❊� ✼✁✿✾s ♣✾❧✾✆✿✾s ✂�✁✿✼❀✄❥✼ ❧✾ ✿✾❝✂✼�✾❧✂❀✾❀

❀❡ ❣❡s✁✂✢� ✾ ✁✿✾✐☎s ❀❡ ❝✼�❝❡♣✁✼s ❝✼♠✼ ♣✿✼❀✄❝✁✂✐✂❀✾❀ ② ❝✾♠✆✂✼ ❀❡ ❝✄❧✁✄✿✾ ✼✿❣✾�✂♦✾❝✂✼�✾❧✳ ✫ s✄

✐❡♦ ❡s✁❡ ✾✄✁✼✿ s❡ñ✾❧✢ q✄❡ ❀✄✿✾�✁❡ ❧✾ ♣✿✂♠❡✿✾ ❀☎❝✾❀✾ ❀❡❧ s✂❣❧✼ ❳❳■ ✁✾♠✆✂☎� s❡ ✿❡✾❧✂♦✾✿✼�

❡s❢✄❡✿♦✼s ♣✾✿✾ ✿❡❀✄❝✂✿ ❧✼s ♣❧✾♦✼s ② ✼❢✿❡❝❡✿ ✁✂❡♠♣✼s ❀❡ ✿❡s♣✄❡s✁✾s ♠❞s ❝✼✿✁✼s❁ ✾✄♠❡�✁✾❀✼ ❧✾

❡❢✂❝✂❡�❝✂✾ ❀❡❧ ✁✿✂✆✄�✾❧✳ ❉✂❝❤✾ ✁✿✾�s❢✼✿♠✾❝✂✢�❁ ✼✿✂❡�✁✾❀✾ ✾ ✿❡❢✼✿♦✾✿ ❡❧ s✂s✁❡♠✾ ✾❝✄s✾✁✼✿✂✼❁ s❡ ❀✂✼

❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ❇✄❡�✼s ✫✂✿❡s ❤✾❝✂✾ ❡❧ ✦✧✧✮ ❝✼�✐✂✿✁✂☎�❀✼s❡ ✾s♥ ❡� ✄�✾ ❀❡ ❧✾s ♣✿✂♠❡✿✾s

❥✄✿✂s❀✂❝❝✂✼�❡s ❀❡ ❧✾ ✿❡❣✂✢� ❡� ✂♠♣❧❡♠❡�✁✾✿❧✾ ✺❈✂✼❝❝❤✂�✂❁ ✦✧✩✱✿ ✦✮❄✳

▲✾s ❡①♣❧✼✿✾❝✂✼�❡s ✿❡❝✄♣❡✿✾❀✾s ❡� ✁✼✿�✼ ✾ ❀✂✐❡✿s✼s ❡s❝❡�✾✿✂✼s ♣❡✿♠✂✁✂❡✿✼� ✿❡s✾❧✁✾✿ ❡�✁✼�❝❡s

q✄❡ ❧✾ ❝✼�❢✂❣✄✿✾❝✂✢� ❀❡ ✄�✾ ❀✂♠❡�s✂✢� ✼✿❣✾�✂♦✾❝✂✼�✾❧ ❀❡ ✿✾s❣✼s ❣❡✿❡�❝✂✾❧❡s ❡� ❡❧ ❡s❝❡�✾✿✂✼

✿❡❣✂✼�✾❧ �✼ ❡s �❡❝❡s✾✿✂✾♠❡�✁❡ ✄�✾ ❧✢❣✂❝✾ ❝✼�✁❡♠♣✼✿❞�❡✾ ② q✄❡ ❧✾ ♠✂s♠✾ �✼ s❡ ❀✂✼ ❀❡ ♠✾�❡✿✾

❤✼♠✼❣☎�❡✾✳ P✼✿ ❡❧ ❝✼�✁✿✾✿✂✼❁ ❀✂❝❤✾s ✿❡❝✼�❢✂❣✄✿✾❝✂✼�❡s ✁✼❀✾✐♥✾ s❡ ❡�❝✄❡�✁✿✾� ❡� ♣✿✼❝❡s✼ ② ❝✼�

❀✂s✁✂�✁✼s �✂✐❡❧❡s ❀❡ ✾✐✾�❝❡ ❡� ❧✼s ❀✂❢❡✿❡�✁❡s ❝✼�✁❡①✁✼s �✾❝✂✼�✾❧❡s ✺●✼�♦❞❧❡♦ ●✄✾✿❀✾❁ ✦✧✩✬✿ ✪✩✲

✪✰❀ ✦✧✩✯✿ ✩✰✬✲✩✰✯❀ ✦✧✩✱✿✩★✬❁✰✩✱❀ ❖✄✾s❁ ✦✧✩✪✿✱✦❁✪✦❄✳ ▲✼s ✾♣✼✿✁❡s ❀❡ ❡s✁✼s ✁✿✾✆✾❥✼s q✄❡

✾✐✾�♦✾✿✼� ❤✾❝✂✾ ❧✾ ✂❀❡�✁✂❢✂❝✾❝✂✢� ❀❡ ❤❡✁❡✿✼❣❡�❡✂❀✾❀❡s ❡� ❧✾ ❡♠❡✿❣❡�❝✂✾ ❀❡ ❧✾ ❧✢❣✂❝✾ ❣❡✿❡�❝✂✾❧

❡� ❧✼s ❀✂s✁✂�✁✼s s✂s✁❡♠✾s ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ❢✄❡✿✼� ❝✼�s✂❀❡✿✾❀✼s ❝✼♠✼ ✾♣✼✿✁❡s

s✂❣�✂❢✂❝✾✁✂✐✼s ♣✾✿✾ ✾✆✼✿❀✾✿ ❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡❧ ❖✄❡✐✼ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ P❡�✾❧ s✾�✁✾❢❡s✂�✼✳

❊s♣❡❝♥❢✂❝✾♠❡�✁❡ ❡❧ ❀✂✾❧✼❣✼ ❝✼� ❧✼s ♠✂s♠✼s �✼s ♣❡✿♠✂✁✂✢ ✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ ❧✾s s✂♠✂❧✂✁✄❀❡s ②✴✼

♣✾✿✁✂❝✄❧✾✿✂❀✾❀❡s q✄❡ ❡� ❡❧ ❝✼�✁❡①✁✼ ❧✼❝✾❧ ❡� ❡s✁✄❀✂✼ ✁✼♠✢ ❡❧ ✼✆❥❡✁✂✐✼ ❀❡ ✂�❝✿❡♠❡�✁✾✿ ❧✾ ❝❡❧❡✿✂❀✾❀

❀❡❧ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✾ ❧✼s ❢✂�❡s ❀❡ ❡❧❡✐✾✿ s✄ �✂✐❡❧ ❀❡ ❡❢✂❝✂❡�❝✂✾ ② ❡❢✂❝✾❝✂✾❁

✄�✼ ❀❡ ❧✼s q✄❡ ✂♠♣✄❧s✢ ❧✾ ✿❡❢✼✿♠✾ ❧✼❝✾❧ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ❧✾s ❀❡ ❧✾ ✿❡❣✂✢� ❡� ❧✾ ❝✄✾❧ ❡s ♣✼s✂✆❧❡

✂�s❡✿✁✾✿ ❧✾ ♠✂s♠✾❁ ✾✄�q✄❡ s✂� ♣❡✿❀❡✿ ❀❡ ✐✂s✁✾ s✄s s✂�❣✄❧✾✿✂❀✾❀❡s✳

✹✛ ❧✘✔✉❞✒r✘ ✘r❜✚✕ ✕✗ ✳✉♥✓✒r♥✙♠✒✕♥✔r ❞✕✗ ♥✉✕✥r ✕✗ ✘✒✘✔✕♠✙ ❞✕ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ❞✕ ✗✙ ❛✚r✥✒♥✓✒✙

❞✕ ❃✙♥✔✙ ✥✕

❊� ❡s✁✾ ❝✄✾✿✁✾ s❡❝❝✂✢� ♣✿❡s❡�✁✾♠✼s ✄�✾ s❡✿✂❡ ❀❡ ✂�✐❡s✁✂❣✾❝✂✼�❡s q✄❡ ✾✁❡�❀✂❡✿✼�

♣✾✿✁✂❝✄❧✾✿♠❡�✁❡ ✾ ❧✾ ♣✄❡s✁✾ ❡� ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ✂♠♣✄❧s✾❀✾s ♣✼✿ ❧✾s



✿❡❢✼✿♠✾s ❀❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧ q✄❡ ✿❡s✄❧✁✾✿✼� ✿❡❧❡✐✾�✁❡s ❡� ❧✾ ♠❡❀✂❀✾ ❡� �✼s

♣✼s✂✆✂❧✂✁✾✿✼� ❝✼�✼❝❡✿ ❡� ♠✾②✼✿ ♣✿✼❢✄�❀✂❀✾❀ �✄❡s✁✿✼ ❝✼�✁❡①✁✼ ❀❡ ❡s✁✄❀✂✼✳

❊�✁✿❡ ❧✼s ✁✿✾✆✾❥✼s ✂�s❝✿✂♣✁✼s ❡� ❡s✁❡ ♠✾✿❝✼ ♣✼❀❡♠✼s ❀❡s✁✾❝✾✿❁ ♣✼✿ ✄� ❧✾❀✼❁ ❧✼s ❀❡s✾✿✿✼❧❧✾❀✼s

❀❡s❀❡ ❡❧ ❖✆s❡✿✐✾✁✼✿✂✼ ❀❡ ❧✾ ❖❡❢✼✿♠✾ ❀❡ ❧✾ ❏✄s✁✂❝✂✾ P❡�✾❧ ❀❡ ❧✾ s�✂✐❡✿s✂❀✾❀ ❖✾❝✂✼�✾❧ ❀❡❧ ▲✂✁✼✿✾❧

✺❖❖❏P✿ ✦✧✩✬✾❁ ✦✧✩✬✆ ② ✦✧✩✬❝❄✳ ▲✼s ♠✂s♠✼s ❧❧❡✐✾✿✼� ✾❀❡❧✾�✁❡ ❡s✁✄❀✂✼s ❡♠♣♥✿✂❝✼s ❡� ❧✼s q✄❡ s❡

✾✆✼✿❀✢ ❀❡ ♠✾�❡✿✾ ❣❡�❡✿✾❧ ❡❧ ♣✿✼❝❡s✼ ❀❡ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧

♣✄❡s✁✼ ❡� ❢✄�❝✂✼�✾♠✂❡�✁✼ ❡� ✦✧✩✮❁ ✾ ♣✾✿✁✂✿ ❀❡ ✿❡❝✄♣❡✿✾✿ ❧✾s ✐✼❝❡s ❀❡ ❀❡❢❡�s✼✿❡s✴✾s ♣ú✆❧✂❝✼s✴✾s❁

❢✂s❝✾❧❡s ② ❥✄❡❝❡s✴♦✾s ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡
✜✼
✳

❉❡ ♠✾�❡✿✾ s✂�✁☎✁✂❝✾ ❧✼s ✁✿✾✆✾❥✼s ❀❡❧ ❖❖❏P ✺✦✧✩✬✾❁ ✦✧✩✬✆ ② ✦✧✩✬❝❄ ❡� ❧✼ q✄❡ ✿❡❢✂✿✂✢ ✾ ❧✾

❡✐✾❧✄✾❝✂✢� ❀❡❧ ✭❡✿✐✂❝✂✼ Pú✆❧✂❝✼ P✿✼✐✂�❝✂✾❧ ❀❡ ❧✾ ❉❡❢❡�s✾ ✺✭PP❉❄ ② ❀❡❧ ▼✂�✂s✁❡✿✂✼ Pú✆❧✂❝✼ ❀❡

❧✾ ✫❝✄s✾❝✂✢� ✺▼P✫❄❁ ❀✼s ❀❡ ❧✾s ✂�s✁✂✁✄❝✂✼�❡s ❡� q✄❡ s❡ ✾s❡�✁✢ ❡❧ �✄❡✐✼ s✂s✁❡♠✾❁ ❀❡♠✼s✁✿✾✿✼�

q✄❡ ❀❡❢❡�s✼✿❡s✴✾s ② ❢✂s❝✾❧❡s ♣✼s❡♥✾� ✄�✾ ✐✾❧✼✿✾❝✂✢� ♣✼s✂✁✂✐✾ s✼✆✿❡ s✄ ♣✄❡s✁✾ ❡� ♠✾✿❝❤✾❁ ❡❧

❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✼s ♠✂s♠✼s❁ s✄ ❡s✁✿✄❝✁✄✿✾ ✼✿❣✾�✂♦✾✁✂✐✾ ② ❧✼s ❀✂❢❡✿❡�✁❡s ✿✼❧❡s ❀❡s❡♠♣❡ñ✾❀✼s

❡� s✄ ✂�✁❡✿✂✼✿✳ ✭✂� ❡♠✆✾✿❣✼❁ ✿❡❝✼�✼❝♥✾� ❧✾ ❝✾✿❡�❝✂✾ ❀❡ ✿❡❝✄✿s✼s ❤✄♠✾�✼s ② ♠✾✁❡✿✂✾❧❡s ② ❧✼s

❀☎❢✂❝✂✁s ❀❡ ✂�❢✿✾❡s✁✿✄❝✁✄✿✾❁ ❧✾ ❢✾❧✁✾ ❀❡ ✼✿❣✾�✂s♠✼s ❡①✁❡✿�✼s q✄❡ ♣✄❡❀✾� s❡✿✐✂✿ ❀❡ ✾♣✼②✼ ✾❧ ▼P✫

② ❧✾ ❢✾❧✁✾ ❀❡ ❝✾♣✾❝✂✁✾❝✂✢� ❀❡❧ ♣❡✿s✼�✾❧ ♣✼❧✂❝✂✾❧ s✼✆✿❡ ✂�✐❡s✁✂❣✾❝✂✢� ❝✿✂♠✂�✾❧✳ ❖❡s♣❡❝✁✼ ✾ ❡s✁✾

ú❧✁✂♠✾ ❀✂❝❤✼s ✁✿✾✆✾❥✼s ✂❀❡�✁✂❢✂❝✾✿✼� q✄❡ ❧✼s✴✾s ❀❡❢❡�s✼✿❡s✴✾s ❡�❢✾✁✂♦✾✿✼� ❧✾ ❀❡❧❡❣✾❝✂✢� ❀❡

❢✂s❝✾❧❡s ❀❡ ❧✾ ❝✼�❀✄❝❝✂✢� ❀❡ ❧✾ ✂�✐❡s✁✂❣✾❝✂✢� ♣❡�✾❧ ❡� ❧✾ ♣✼❧✂❝♥✾ ② ✾❀❥✄❀✂❝✾✿✼� ❡s✁✾ s✂✁✄✾❝✂✢� ❡�

✾❧❣✄�✾s ✼♣✼✿✁✄�✂❀✾❀❡s ✾ ❧✾ ❢✾❧✁✾ ❀❡ ✿❡❝✄✿s✼s ❤✄♠✾�✼s ② ♠✾✁❡✿✂✾❧❡s ② ❡� ✼✁✿✾s ✾❧ ♠✾❧

❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡❧ ▼P✫ ✺❖❖❏P❁ ✦✧✩✬✾✿✮✪✲✬✦❁ ✦✧✩✬✆✿✯✬✲✯✱ ② ✦✧✩✬❝✿✯✪✲★✦❄✳

P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❝✼�s✂❀❡✿✾♠✼s ✄�✾ s❡✿✂❡ ❀❡ ❡s✁✄❀✂✼s ❢✼❝✾❧✂♦✾❀✼s ❡� ❡❧ ✾�❞❧✂s✂s ❀❡❧ ✿✼❧ ❀❡❧

♣✿✼❝❡❀✂♠✂❡�✁✼ ✾✆✿❡✐✂✾❀✼ ✺P✫❄ ✂♠♣❧❡♠❡�✁✾❀✼ ❝✼� ❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ❧✾

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

s✂s✁❡♠✾ ✲❝❡❧❡✿✂❀✾❀❁ ❡❢✂❝✾❝✂✾❁ ❡❢✂❝✂❡�❝✂✾✲✳

❊�✁✿❡ ❡s✁✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s ✂❀❡�✁✂❢✂❝✾♠✼s ❡❧ ❡s✁✄❀✂✼ ✿❡✾❧✂♦✾❀✼ ♣✼✿ ❈✾s✁✼❧❀✂❁ ✻❡✿�❞�❀❡♦❁

▼✼�✁❡✿✼ ② ✭❞�❝❤❡♦ ✺✦✧✩✪✿✩✲✰❄✳ ❊� ❡❧ ♠✂s♠✼ ❧✾ ✂�❀✾❣✾❝✂✢� ✐❡✿s✢ s✼✆✿❡ ❧✾ ❡❢✂❝✂❡�❝✂✾ ✾♣✼✿✁✾❀✾

♣✼✿ ❡❧ P✫ ✿❡s♣❡❝✁✼ ✾ ❧✼s ♣✿✼❝❡s✼s ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ② ❧✂✁✂❣✂✼ ❀❡ ❝✾s✼s ❀❡ ❤✼♠✂❝✂❀✂✼s ❝✼♠❡✁✂❀✼s

♣✼✿ ♠✂❡♠✆✿✼s ❀❡ ❢✄❡✿♦✾s ❀❡ s❡❣✄✿✂❀✾❀ ♣✿✼✐✂�❝✂✾❧❡s ② ❢❡❀❡✿✾❧❡s ♠❡❀✂✾�✁❡ ❧✾ ✄✁✂❧✂♦✾❝✂✢�

✂�✁❡�❝✂✼�✾❧ ❀❡ ❧✾ ✐✂✼❧❡�❝✂✾ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❡�✁✿❡ ✦✧✩✮ ② ✦✧✩✪✳ ❉❡ ❡s✁❡ ♠✼❀✼

s❡ñ✾❧✾✿✼� q✄❡ s✂ ✆✂❡� ❡❧ ✂�s✁✂✁✄✁✼ ❀❡❧ P✫ s❡ ❝✿❡✢ ❝✼� ❡❧ ♣✿✼♣✢s✂✁✼ ❀❡ ✾❤✼✿✿✾✿ ✿❡❝✄✿s✼s ② ❡s❢✄❡✿♦✼s❁

✷☎
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❁✂ ✙✉❡❝❡❘✴③❛❘ ❡✹❝❛✻✺❛◆❑❘✴❛❘ ◆❡ ❙❛❘ ◗✹✈❡❘t◗✺❛❝◗❑✹❡❘ ❍✻❡❍❛✻❛t❑✻◗❛❘ ❲ ❙❑❘ ✙✉◗❝◗❑❘ ◆❡ ❙❛❘ ❝◗✉◆❛◆❡❘ ◆❡ ❙❛✹t❛ ❋❡✂

❘❡❝❑✹❱✉◗❘t❛✂ ❱❡✻❛✂ ❙❛✹ ❈✻◗❘t❝❡❛❙✂ ❙❛✹ ❏❑✻✺❡ ❲ ❘❛❢❛❡❙❛ ◆✉✻❛✹t❡ ❙❑❘ ❚❡❘❡❘ ◆❡ ❘❡❍t◗❡❚❡✻❡ ❲ ❑❝t✉❡✻❡ ◆❡ ✽✾❁❂✂❚❛✻③❑✂

❛❡✻◗❙✂ ❚❛❲❑✂ ❛✺❑❘t❑ ❲ ❑❝t✉❡✻❡ ◆❡ ✽✾❁✺✳



❡� ❡s✁✼s ❝✾s✼s s❡ ❧❧❡❣✢ ✾ ❀✂❝❤✾ ✂�s✁✾�❝✂✾ ❝✼� ✄� ❣✿✾❀✼ ❀❡ ✾✐✾�❝❡ s✂❣�✂❢✂❝✾✁✂✐✼ ❡� ❧✾s

✂�✐❡s✁✂❣✾❝✂✼�❡s ✼ ✂�❝❧✄s✼ s❡ ✾✿✿✂✆✢ ✾ ❧✾s ♠✂s♠✾s ❝✼� ❧✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s ②✾ ❝✼�❝❧✄✂❀✾s ✺❈✾s✁✼❧❀✂

❡✁ ✾❧✳❁ ✦✧✩✪✿ ✦✪✲✰✩❄✳

❖✼❀❡❧❡s ✺✦✧✩✪✿✩❄ ✾ ♣✾✿✁✂✿ ❀❡ ✿❡❝✄♣❡✿✾✿ ❧✾s ♣❡✿s♣❡❝✁✂✐✾s ❀❡ ❢✂s❝✾❧❡s❁ ❀❡❢❡�s✼✿❡s✴✾s ②

❥✄❡❝❡s✴✾s
✜✽

✁✾♠✆✂☎� ❝❡�✁✿✢ s✄ ✁✿✾✆✾❥✼ ❡� ❡❧ ✂�s✁✂✁✄✁✼ ♣✿✼❝❡s✾❧ ❀❡❧ P✫ ✾�✾❧✂♦✾�❀✼ ❝✼�❝✿❡✁✾♠❡�✁❡

❡❧ ✿✼❧ ❀❡ ❧✾s ✐♥❝✁✂♠✾s ❡� ☎s✁✼s✳ ✫❧ ✿❡❝✄♣❡✿✾✿ ❧✾s ✐✼❝❡s ❀❡ ❀✂❝❤✼s ✾❝✁✼✿❡s❁ ✂❀❡�✁✂❢✂❝✢ q✄❡ ❧✾

✾s✂s✁❡�❝✂✾ ❀❡ ☎s✁✾s ✾ ❧✾s ✾✄❀✂❡�❝✂✾s ❀❡ P✫ s❡ ❀✂✼ ♣✿✂�❝✂♣✾❧♠❡�✁❡ ❡� ❝✾s✼s ❀❡ ✐✂✼❧❡�❝✂✾ ❀❡ ❣☎�❡✿✼❁

❀❡ ❀❡❧✂✁✼s ❝✼�✁✿✾ ❧✾ ♣✿✼♣✂❡❀✾❀ ❡� ❧✼s q✄❡ ❧✾ ✐♥❝✁✂♠✾ ❝✼�✼❝♥✾ ✾ ❧✾ ♣❡✿s✼�✾ ✂♠♣✄✁✾❀✾ ✼ ❀❡

❤✼♠✂❝✂❀✂✼s✳ ❊�✁✿❡ ❧✼s ♠✼✁✂✐✼s q✄❡ ♣❡✿♠✂✁✂❡✿✼� ❡①♣❧✂❝✾✿ ❧✾ ✆✾❥✾ ✾s✂s✁❡�❝✂✾ ✾ ✾✄❀✂❡�❝✂✾s ❀❡ P✫

✿❡❢❡✿✂❀✾s ✾ ❧✼s ❀✼s ♣✿✂♠❡✿✼s ✁✂♣✼s ❀❡ ❀❡❧✂✁✼s ♠❡�❝✂✼�✾❀✼s ❧✾ ✾✄✁✼✿✾ ❀❡s✁✾❝✢ ❧✾ ♣✼s✂✆✂❧✂❀✾❀ ❀❡ ❧✾s

✐♥❝✁✂♠✾s ❀❡ ❡�❝✼�✁✿✾✿s❡ ❝✼� ❧✾ ♣❡✿s✼�✾ ✂♠♣✄✁✾❀✾ ② s✄ ❝✂✁✾❝✂✢� ❀❡ ♠✾�❡✿✾ ♣✿❡✐✂✾ ♣✼✿ ♣✾✿✁❡ ❀❡ ❧✾

❢✂s❝✾❧♥✾ ❀✼�❀❡ ♣✿❡s❡�✁✾✆✾� s✄ ❝✼�❢✼✿♠✂❀✾❀ ✼ �✼ ❝✼� ❡❧ P✫ ✺❖✼❀❡❧❡s❁ ✦✧✩✪✿✩✩✲✩✦❄✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁

✿❡s♣❡❝✁✼ ❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ✾ ❧✼s ❝✾s✼s ❀❡ ❤✼♠✂❝✂❀✂✼ ❧✾ ♣✾✿✁✂❝✂♣✾❝✂✢� ❀❡ ❧✾s ✐♥❝✁✂♠✾s s❡ ❀✂✼ ❡�

♠✾②✼✿ ♠❡❀✂❀✾ ❝✄✾�❀✼ ❀✂❝❤✾s ✂�s✁✾�❝✂✾s ✁❡�♥✾� ❝✼♠✼ ♣✿✼♣✢s✂✁✼ ❧✾ ✂♠♣✼s✂❝✂✢� ❀❡ ✄�✾ ♠❡❀✂❀✾

❝✾✄✁❡❧✾✿ ❀❡ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ② ❧✾ ♠✼❀✂❢✂❝✾❝✂✢� ✼ ♠✼✿✂❣❡✿✾❝✂✢� ❀❡ ✄�✾ ♠❡❀✂❀✾ ❝✾✄✁❡❧✾✿

✺❖✼❀❡❧❡s❁ ✦✧✩✪✿✩✯✲✩★❄✳

❊�✁✿❡ ❧✾s ✿❡❢❧❡①✂✼�❡s ✿❡✾❧✂♦✾❀✾s s✼✆✿❡ ❡❧ P✫ ♣✼❀❡♠✼s s❡ñ✾❧✾✿ ✾❀❡♠❞s ❧✾ ❀❡s✾✿✿✼❧❧✾❀✾ ♣✼✿ ❉❡❧

❖♥✼❁ ❖♥✼s❁ ✭✼❧✾✿✂ ② ▼✼�✁❡✿✼ ✺✦✧✩✪❄✳ ❊� ❧✾ ♠✂s♠✾ s❡ ♣✿✼♣✄s✂❡✿✼� ✂�❀✾❣✾✿ ❧✾s ❝✾✿✾❝✁❡✿♥s✁✂❝✾s q✄❡

✾❀q✄✂✿✂❡✿✼� ❧✼s P✫ ❡� ❝✾s✼s ❀❡ ❢❡♠✂❝✂❀✂✼s ❝✼♠❡✁✂❀✼s ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❡�✁✿❡ ✦✧✩✮ ②

✦✧✩✪✳ ✫ ♣✾✿✁✂✿ ❀❡❧ ✾�❞❧✂s✂s ❀❡ ❡s✁✼s ❝✾s✼s s❡ñ✾❧✾✿✼� q✄❡ ❧✾ ✿❡s✼❧✄❝✂✢� ❀❡ ❢❡♠✂❝✂❀✂✼s ♣✼✿ P✫

♣✼❀✿♥✾ s❡✿ ♣✾✿✾ ❡❧ ✂♠♣✄✁✾❀✼ ✄�✾ ♣✼s✂✆✂❧✂❀✾❀ ❀❡ ❡✐✾❀✂✿ ❧✾ ♣✄✆❧✂❝✂❀✾❀ q✄❡ ❝✼�❧❧❡✐✾ ✄� ❥✄✂❝✂✼ ✼✿✾❧

② ♣ú✆❧✂❝✼ s✼✆✿❡ ❡s✁❡ ✁✂♣✼ ❀❡ ❀❡❧✂✁✼s ✺❉❡❧ ❖♥✼ ❡✁ ✾❧✳❁ ✦✧✩✪✿ ✩✩✲✩✦❁ ✩✱✲✦✦❄✳

P✼✿ s✄ ♣✾✿✁❡❁ ✭✼♦♦✼ ✺✦✧✦✧❀❀ ✦✧✦✩❄❁ ✾�✾❧✂♦✢ ❧✾s ❝✾✿✾❝✁❡✿♥s✁✂❝✾s ❀❡❧ P✫ ✂♠♣❧❡♠❡�✁✾❀✼ ❡� ❧✾

♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❝✼♠♣✾✿❞�❀✼❧✾s ❝✼� ❧✾s q✄❡ ♣✼s❡❡ ❡❧ ♠✂s♠✼ ❡� ❊s✁✾❀✼s s�✂❀✼s✳ ❊�✁✿❡ ❧✾s

✏✟✞✟☎✝✂�✝✏ ✞✁✏ ✏☎�✂☎�☎✄✝✠☎✓✝✏ ✄✆✂ ✌✝ ✠☞✝✎☎✄☎�✂ ✟✏✠✝✎✆✁✂☎✎✟✂✏✟ ✝ ✂☎✓✟✌ ✂✆☞✞✝✠☎✓✆ ✆ ✎✟✌ ✒✎✟☞✟✄✁✆

✟✂ ✌✆✏ ✌☎✗☞✆✏✔✲② ✾ ❀✂❢❡✿❡�❝✂✾ ❀❡ ❧✼ q✄❡ s✄❝❡❀✂✢ ❡� ✫❧❡♠✾�✂✾❁ ■✁✾❧✂✾ ② ❡� ❧✾s ❥✄✿✂s❀✂❝❝✂✼�❡s

�✾❝✂✼�✾❧❁ ❢❡❀❡✿✾❧ ② ✆✼�✾❡✿❡�s❡ ❡� ✫✿❣❡�✁✂�✾✲ ❡❧ ✾✄✁✼✿ ❀❡s✁✾❝✢ q✄❡ ❡s✁❡ ♠❡❝✾�✂s♠✼ ❡� ❧✾

♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ♣✄❡❀❡ ✾♣❧✂❝✾✿s❡ ✾ ✁✼❀✼s ❧✼s ❝✾s✼s ♣❡�✾❧❡s❁ q✄❡ ❧✼s ❝✾s✼s ♣❡�✾❧❡s ♣✄❡❀❡�

s❡✿ ✿❡s✄❡❧✁✼s ♣✼✿ ❡s✁✾ ✐♥✾ ✂�❝❧✄s✼ ❝✄✾�❀✼ ②✾ ❤✾②✾� ❧❧❡❣✾❀✼ ✾ ❥✄✂❝✂✼ ② ❤✾②✾ ✁✿✾�s❝✄✿✿✂❀✼ ❝✂❡✿✁✼

✁✂❡♠♣✼ ❀❡s❀❡ ❡❧ ✂�✂❝✂✼ ❀❡❧ ♣✿✼❝❡s✼ ②❁ ❀❡s❀❡ ❧✾ ✿❡❢✼✿♠✾ ❀❡❧ ❈PP✭❋ ❀❡ ✦✧✩★❁ q✄❡ ❡� ❀✂❝❤✼s

♣✿✼❝❡❀✂♠✂❡�✁✼s ❧✾ ♣❡✿s✼�✾ ✂♠♣✄✁✾❀✾ ❀❡✆❡ ❀❡❝❧✾✿✾✿s❡ ❝✄❧♣✾✆❧❡ ❀❡❧ ❀❡❧✂✁✼✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁ ❝✼♠✼

✷�✸❛ ❛✉t❑✻❛ ❡❘ ◗✹t❡✺✻❛✹t❡ ◆❡❙❉❘❏P ◆❡ ❙❛ ❯◆✸ ❲ ✻❡❝✉✻✻◗❝ ❛❙ t✻❛❡❛✙❑ ◆❡ ❝❛❚❍❑ ❚❡✹❝◗❑✹❛◆❑ ❡✹ ❡❙ ❍◗❡ ◆❡ ❍á✺◗✹❛ ✹➦❁✁
❍❛✻❛ ❡❙ ◆❡❘❛✻✻❑❙❙❑ ◆❡ ❡❘t❛ ◗✹✈❡❘t◗✺❛❝◗❝✹✳



♣✿✂�❝✂♣✾❧❡s ❀✂❢❡✿❡�❝✂✾s ✿❡s♣❡❝✁✼ ❀❡ ❧✾ ✁✿✾❀✂❝✂✢� ❡s✁✾❀✼✄�✂❀❡�s❡ ✲② ❡� ❣❡�❡✿✾❧ ✿❡s♣❡❝✁✼ ❀❡ ❧✾s

❥✄✿✂s❀✂❝❝✂✼�❡s ❡✄✿✼♣❡✾s ② ❧✾✁✂�✼✾♠❡✿✂❝✾�✾s ❡� q✄❡ s❡ ✂�s✁✾❧✢ ✿❡❝✂❡�✁❡♠❡�✁❡ ❡s✁❡ ✁✂♣✼ ❀❡

♠❡❝✾�✂s♠✼✲ ❡s✁❡ ✾✄✁✼✿ ✂❀❡�✁✂❢✂❝✢ q✄❡ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❡❧✴❧✾ ❢✂s❝✾❧ ② ❡❧✴❧✾ ❀❡❢❡�s✼✿ ❡

✂♠♣✄✁✾❀✼✴✾ �✼ ♣✄❡❀❡� �❡❣✼❝✂✾✿ ❧✾ ❝✾❧✂❢✂❝✾❝✂✢� ❥✄✿♥❀✂❝✾ ❀❡❧ ❤❡❝❤✼ ❀❡❧✂❝✁✂✐✼ ✼❝✄✿✿✂❀✼✳ s�✾

s❡❣✄�❀✾ ❀✂❢❡✿❡�❝✂✾ ♠❡�❝✂✼�✾❀✼ ♣✼✿ ❡❧ ♠✂s♠✼ ❢✄❡ q✄❡ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❧✾ ❀❡❢❡�s✾ ②

❡❧✴❧✾ ✂♠♣✄✁✾❀✼✴✾ ♣✼s❡❡� ❀❡✿❡❝❤✼ ✾ ✾❝❝❡❀❡✿ ❧✄❡❣✼ ❀❡ ❧✾ ✾✄❀✂❡�❝✂✾ ✂♠♣✄✁✾✁✂✐✾ ✾ ❧✾s ❡✐✂❀❡�❝✂✾s

✿❡❝✼❧❡❝✁✾❀✾s ♣✼✿ ❧✾ ♣✼❧✂❝♥✾ ② ❧✾ ❢✂s❝✾❧♥✾ ✿❡✄�✂❀✾s ❡� ❡❧ ❧❡❣✾❥✼ ❢✂s❝✾❧ ❡� ❡❧ ♠✾✿❝✼ ❀❡ ❧✾

✂�✐❡s✁✂❣✾❝✂✢� ♣❡�✾❧ ♣✿❡♣✾✿✾✁✼✿✂✾✳ ❊� ✁❡✿❝❡✿ ❧✄❣✾✿ ❡s✁❡ ✾✄✁✼✿ ❀❡s✁✾❝✢ q✄❡ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ✲✾s♥

❝✼♠✼ s✄❝❡❀❡ ❡� ❧✼s ❝✼�✁❡①✁✼s ✂✁✾❧✂✾�✼❁ ❢❡❀❡✿✾❧ ② ✆✼�✾❡✿❡�s❡ ✾✿❣❡�✁✂�✼s ❝✼� ❀✂s✁✂�✁✾s

✂�✁❡�s✂❀✾❀❡s✲ q✄✂❡� ❥✄♦❣✾ ❡� ❡s✁❡ ✁✂♣✼ ❀❡ ♠❡❝✾�✂s♠✼s ♣✼s❡❡ ✄�✾ ✾♠♣❧✂✾ ❝✾♣✾❝✂❀✾❀ ❀❡ ❝✼�✁✿✼❧

❢✼✿♠✾❧ ✿❡s♣❡❝✁✼ ❀❡ ❧✾ q✄❡ ♣✼s❡❡� ❡� ❧✾s ❥✄✿✂s❀✂❝❝✂✼�❡s ❡s✁✾❀✼✄�✂❀❡�s❡s✳ ❊s✁✼s ❡❧❡♠❡�✁✼s

❀❡s✁✾❝✾❀✼s ❀✾� ❝✄❡�✁✾ ♣✾✿✾ ❡❧ ✾✄✁✼✿ q✄❡ ❡� ❡s✁❡ ♣❧✾�✼ �✼✿♠✾✁✂✐✼ ❡❧ ♣✿✼❝❡❀✂♠✂❡�✁✼ ✾✆✿❡✐✂✾❀✼ ❡�

❧✾ ♣✿✼✐✂�❝✂✝ ☎✞✑✌☎✄� ✁✂✝ ✒✝✞✟☞☎✄✝✂☎�✝✄☎�✂✔ ☞✟✌✝✠☎✓✝✞✟✂✠✟ �✎✁✗☎✌� ☎✝ ☛✁✟ ✑☞✟✏✟✂✠✝ ✁✂ ✄✆✂☎✁✂✠✆

❀❡ ♣❡❝✄❧✂✾✿✂❀✾❀❡s ✂♠♣✼✿✁✾�✁❡s q✄❡ ❧✼ ❀✂s✁✾�❝✂✾ ❀❡❧ ♠✼❀❡❧✼ ❡s✁✾❀✼✄�✂❀❡�s❡✳ ✭✂� ❡♠✆✾✿❣✼❁ ❡s✁❡

✝✁✠✆☞ ✠✝✞✗☎✁✂ ✄✆✂✏☎✎✟☞� ☛✁✟ ✟✏✠✟ �☞✝✎✆ ✎✁✗☎✌ ✎✟ ✒✝✞✟☞☎✄✝✂☎�✝✄☎�✂✔ ✏✟ ✄✆✞✗☎✂✝ ✄✆✂ ✁� ❣✿✾❀✼

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

❡� ❧✾ ❀✂♠❡�s✂✢� ❀❡ ❧✼s ✿❡s✄❧✁✾❀✼s ♣❡�✾❧❡s q✄❡ ♣✼s❡❡� s❡♠❡❥✾�♦✾ ❝✼� ❧✾s ❀❡❧ ❝✼�✁❡①✁✼

❡s✁✾❀✼✄�✂❀❡�s❡ ② q✄❡ ✾�✾❧✂♦✾ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾ ❝✼�s✁✿✄❝❝✂✢� ❀❡ ❀✾✁✼s ❡s✁✾❀♥s✁✂❝✼s ② ❀❡ ❡�✁✿❡✐✂s✁✾s

❝✼� ✾❝✁✼✿❡s ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✺✭✼♦♦✼❁ ✦✧✦✧❀✿ ✬✬★✲✬✯✧❀ ✭✼♦♦✼❁ ✦✧✦✩✿ ★✲✪❁✩✬✲✩✯❄✳

✫ s✄ ✐❡♦ ♣✼❀❡♠✼s ❡�♠✾✿❝✾✿ ❡� ❡s✁❡ ✾♣✾✿✁✾❀✼ ❀❡ �✄❡s✁✿✼ ❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ ❡❧ ✁✿✾✆✾❥✼ ❀❡

✭✼♦♦✼ ② ✭✼♠✾❣❧✂✾ ✺✦✧✩✱✿ ✩✮✩❄✳ ❊� ☎s✁❡ s✂ ✆✂❡� ❧✾ ✂�❀✾❣✾❝✂✢� s❡ ❝✼�❝❡�✁✿✢ ❡� ❡❧ ✂�s✁✂✁✄✁✼ ❀❡ ❧✾

♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ✁✾♠✆✂☎� s❡ ✾�✾❧✂♦✢ ❡❧ ✿✼❧ ❀❡❧ P✫ ❡� ✁✼✿�✼ ✾ ❧✾ ♠✂s♠✾✳ P✾✿✁✂❡�❀✼ ❀❡❧ ✾�❞❧✂s✂s

❀❡ ❀✾✁✼s ❡s✁✾❀♥s✁✂❝✼s s✼✆✿❡ ❧✾ ♣✼✆❧✾❝✂✢� ♣✿✂✐✾❀✾ ❀❡ s✄ ❧✂✆❡✿✁✾❀ ❡� ❡s✁✾✆❧❡❝✂♠✂❡�✁✼s

♣❡�✂✁❡�❝✂✾✿✂✼s ② ♣✼❧✂❝✂✾❧❡s ② ❀❡❧ ✾�❞❧✂s✂s ❀❡ ❡�✁✿❡✐✂s✁✾s ❝✼� ✾❣❡�✁❡s ❀❡❧ ❖✄❡✐✼ ✭✂s✁❡♠✾ ❀❡

❏✄s✁✂❝✂✾ ❀❡❧ ❝❡�✁✿✼ ② �✼✿✁❡ ❀❡ ❧✾ P✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡
✜✾
❁ s❡ ♣✿❡s❡�✁✾✿✼� ✄�✾ s❡✿✂❡ ❀❡

✂�✁❡✿♣✿❡✁✾❝✂✼�❡s ❡� ✁✼✿�✼ ✾ ❧✾s ♠✼❀✂❢✂❝✾❝✂✼�❡s ❡� ❡❧ ✄s✼ ❀❡ ❧✾ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ❡� ❡❧ ♠✾✿❝✼ ❀❡❧

�✄❡✐✼ ♣✿✼❝❡s✼ ♣❡�✾❧ ✺✭✼♦♦✼ ❡✁ ✾❧❁ ✦✧✦✧✿ ✩✬✦✲✩✯✮❄✳ ▲✾ ❡✐✂❀❡�❝✂✾ ❡♠♣♥✿✂❝✾ ❝✼� ❧✾ q✄❡ ❝✼�✁✾✿✼�

❧❡s ♣❡✿♠✂✁✂✢ ✾s✼❝✂✾✿ ❧✾ ♣☎✿❀✂❀✾ ❀❡ ♣❡s✼ ❀❡ ❧✾ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾❁ ♣✼✿ ✄� ❧✾❀✼❁ ✾ ❧✾ ♠✼❀✂❢✂❝✾❝✂✢�

❀❡ ❧✾s ✿❡❣❧✾s ❧❡❣✾❧❡s ❡s♣❡❝♥❢✂❝✾s s✼✆✿❡ ♠❡❀✂❀✾s ❝✾✄✁❡❧✾✿❡s ❡� s❡�✁✂❀✼ ✿❡❀✄❝❝✂✼�✂s✁✾ ② ❣✾✿✾�✁✂s✁✾

q✄❡ ✂♠♣✄s✼ ❧♥♠✂✁❡s ✿❡s♣❡❝✁✼ ✾ s✄ ✂♠♣✼s✂❝✂✢� ✺✭✼♦♦✼ ❡✁ ✾❧✳❁ ✦✧✦✧✿ ✩✬✦✲✩✬✰❄✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁

❡�❢✾✁✂♦✾✿✼� ❡� q✄❡ ❡❧ P✫ ✂♠♣✾❝✁✢ ✾ s✄ ✐❡♦ ❡� ❧✾ ✿❡❀✄❝❝✂✢� ❡❢❡❝✁✂✐✾ ❀❡ ❧✾ ❀✄✿✾❝✂✢� ❀❡ ❧✾s

✷✁
❱❡✻ ✹❑t❛ ❛❙ ❍◗❡ ✹➦❁✁✳



♣✿✂s✂✼�❡s ♣✿❡✐❡�✁✂✐✾s✳ ❊� ❡s✁✾ ❀✂✿❡❝❝✂✢� ♠❡�❝✂✼�✾✿✼� q✄❡ ❡❧ ✿❡❝✄✿s✼ ♠❞s ❢✿❡❝✄❡�✁❡ ✾❧ P✫ ❧❧❡✐✢

✾ q✄❡ ❡� ❡❧ ❝✾s✼ ❀❡ q✄❡ s❡ ✂♠♣✼�❣✾ ✾ ❧✾ ♣❡✿s✼�✾ ✂♠♣✄✁✾❀✾ ✄�✾ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ❧✾♠✂s♠✾ ✁❡�❣✾

✄�✾ ❀✄✿✾❝✂✢� ♠❞s ❧✂♠✂✁✾❀✾ ✿❡s♣❡❝✁✼ ✾ ❧✼ q✄❡ s✄❝❡❀♥✾ ❡� ❡❧ ♠✾✿❝✼ ❀❡ ❧✾ ✐✂❡❥✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧❁ ♣✄❡s

♠❞s ✆✂❡� ✐❡❧✼♦♠❡�✁❡ s❡ ♣✾s✾✆✾ ✾ ❧✾ ✂♠♣✼s✂❝✂✢� ❀❡ ✄�✾ ❝✼�❀❡�✾❁ ❡✐✂✁✾�❀✼ ❡❧ ❥✄✂❝✂✼ ✼✿✾❧ ②

♣ú✆❧✂❝✼✳ ❋✂�✾❧♠❡�✁❡❁ ❀❡s✁✾❝✾✿✼� q✄❡ ❧✾ ❀✂❢✄s✂✢� ❀❡❧ P✫ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❣❡�❡✿✢ ❧✾ ♣✿✼❀✄❝❝✂✢�

✾❝❡❧❡✿✾❀✾ ❀❡ s❡�✁❡�❝✂✾s ❝✼�❀❡�✾✁✼✿✂✾s ✁✾�✁✼ ❀❡ ❝✄♠♣❧✂♠✂❡�✁✼ ❝✼�❀✂❝✂✼�✾❧ ❝✼♠✼ ❡❢❡❝✁✂✐✼ ❧✼ ❝✄✾❧

❣❡�❡✿✢ ❧✾ ✿❡❀✄❝❝✂✢� ❀❡❧ ♣✼✿❝❡�✁✾❥❡ ❀❡ ♣❡✿s✼�✾s ♣✿✂✐✾❀✾s ❀❡ ❧✾ ❧✂✆❡✿✁✾❀ s✂� ❝✼�❀❡�✾ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾

✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ✺✭✼♦♦✼ ❡✁ ✾❧✳❁ ✦✧✦✧✿✩✬✮✲✩✬✱❄✳

P✾✿✾ ❡❧ ❝✼�✁❡①✁✼ ❧✼❝✾❧ ♣✼❀❡♠✼s s❡ñ✾❧✾✿ ✾❀❡♠❞s ❧✾ ✂�✐❡s✁✂❣✾❝✂✢� ❀❡s✾✿✿✼❧❧✾❀✾ ♣✼✿ ✭✼♦♦✼❁

✭✼♠✾❣❧✂✾❁ ✵✿✄❝❤❡✁ ✺✦✧✩✪✿✯✰✲✯✬❄✳ ❊s✁✼s✴✾s ✂�❀✾❣✾✿✼�
✷✶

s✼✆✿❡ ❧✾ ❀✂❢✄s✂✢� ❀❡ ♠❡❀✂❀✾s ❝✾✄✁❡❧✾✿❡s

�♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ② ✼✁✿✾s ♠❡❀✂❀✾s ❝✾✄✁❡❧✾✿❡s ✾❧✁❡✿�✾✁✂✐✾s✲ ❝✼♠✼ ✐♥✾ ♣✾✿✾ ❝✾�✾❧✂♦✾✿ ❧✾s

♣✿✼♠❡s✾s ❀❡ ❡❢✂❝✾❝✂✾ ② ❡❢✂❝✂❡�❝✂✾✳ ✭✂�✁☎✁✂❝✾♠❡�✁❡❁ ❀❡s✁✾❝✾✿✼� q✄❡ ❡❧ ♣✼✿❝❡�✁✾❥❡ ❀❡ ❝✾s✼s ❡� ❧✼s

q✄❡ s❡ ❧❧❡❣✢ ✾ ✄� ✾❝✄❡✿❀✼ ❡�✁✿❡ ❢✂s❝✾❧ ② ❀❡❢❡�s✼✿✴✾ ✿❡s♣❡❝✁✼ ✾ ❧✾ ♣✿✼❝❡❀❡�❝✂✾ ✼ �✼ ❀❡ ✄�✾ ♠❡❀✂❀✾

❝✾✄✁❡❧✾✿ ❡✿✾ ♠✄② ✾❧✁✼ ② s❡ ✐✂�❝✄❧✢ ✾❧ ✁✂♣✼ ❀❡ ❝✾s✼s ② ✾ ❧✾ ❝✾�✁✂❀✾❀ ❀❡ ❀❡❧✂✁✼s q✄❡ s❡ ✂♠♣✄✁✾✆✾�✳

P✼✿ ✼✁✿✼ ❧✾❀✼❁ ♠❡�❝✂✼�✾✿✼� q✄❡ ❡� ❡s✁✼s ❝✾s✼s ❡� ❧✾s ✾✄❀✂❡�❝✂✾s ❀❡ ♠❡❀✂❀✾s ❝✾✄✁❡❧✾✿❡s ❡❧✴❧✾

❥✄❡♦✴✾ ❤✼♠✼❧✼❣✢ ❧✼s ✾❝✄❡✿❀✼s ♣✿❡✐✂✾♠❡�✁❡ ❡s✁✾✆❧❡❝✂❀✼ ❡�✁✿❡ ❢✂s❝✾❧❡s ② ❀❡❢❡�s✼✿❡s✴✾s❁ ❝✼♠✼ ✾s♥

✁✾♠✆✂☎� q✄❡ ❧✼s ❝✼�s❡�s✼s ❡� ✁✼✿�✼ ✾ ❧✾ ✾♣❧✂❝✾❝✂✢� ❀❡ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ s❡ ❀✂❡✿✼� ❣❡�❡✿✾❧♠❡�✁❡

❡� ✿❡❧✾❝✂✢� ❝✼� ❧✾ �❡❣✼❝✂✾❝✂✢� ❀❡ ✄� P✫ ✺✭✼♦♦✼ ❡✁ ✾❧✳❁ ✦✧✩✪✿★✩✲★✰❁ ★✯✲★★❄✳

✫ ❀✂❢❡✿❡�❝✂✾ ❀❡ ❧✼s ✁✿✾✆✾❥✼s ✾q✄♥ ✿❡❝✼✿✿✂❀✼s❁ ❡❧ �✄❡s✁✿✼ �✼ ✾✐✾�♦✢ ❡� ❡❧ ✾�❞❧✂s✂s s✼✆✿❡ ❧✾

✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ❧✾ ✿❡❢✼✿♠✾ s✄❝❡❀✂❀✾ ✾ �✂✐❡❧ ❧✼❝✾❧✳ P✼✿ ❡❧ ❝✼�✁✿✾✿✂✼❁ s❡ ❢✼❝✾❧✂♦✢ ❡� ✿❡❢❧❡①✂✼�✾✿

❡� ✁✼✿�✼ ✾❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡ ❧✾ ♠✂s♠✾✳ ❉❡ ✁✼❀✼s ♠✼❀✼s❁ ❝✼�s✂❀❡✿✾♠✼s q✄❡ ✿❡❝✼�s✁✿✄✂✿ ②

❢✾♠✂❧✂✾✿✂♦✾✿�✼s ❝✼� ✾q✄❡❧❧✼s ❡s✁✄❀✂✼s ✿❡✾❧✂♦✾❀✼s ❡� ❡s✁✾ ✼✁✿✾ ❀✂✿❡❝❝✂✢� ✁✾♠✆✂☎� ✿❡s✄❧✁✢

✿❡❧❡✐✾�✁❡❁ ♣✼✿ ✄� ❧✾❀✼❁ ♣✾✿✾ ❝✼�✼❝❡✿ ❝✼� ♠✾②✼✿ ♣✿✼❢✄�❀✂❀✾❀ �✄❡s✁✿✼ ❡s❝❡�✾✿✂✼ ❀❡ ❡s✁✄❀✂✼✳ P✼✿

✼✁✿✼ ❧✾❀✼❁ ♣✾✿✾ ❝✼�✁✿✾✿✿❡s✁✾✿ ❧✼s ✾�❞❧✂s✂s s✼✆✿❡ ❧✾ ♣✄❡s✁✾ ❡� ♣✿❞❝✁✂❝✾ ❀❡ ❧✾ ♠✂s♠✾ ❝✼� ❧✾s ❀✂✐❡✿s✾s

♠✙♥✒r❜✚✙✘ ❞✒✘✓✉✚✘✒✥✙✘ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾s ❝✄✾❧❡s s❡ ❥✄s✁✂❢✂❝✾✿✼� ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ✿❡❧✾❝✂✼�✾❀✾s ✾❧ ✿✼❧

❀❡ ❧✾ ❀❡❢❡�s✾❁ ❧✾ ❢✂s❝✾❧♥✾ ② ❧✾s ✐✂❝✁✂♠✾s ❡� ❡❧ ♠✾✿❝✼ ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ② ✾ ❧✾s

♣✿✼♣✄❡s✁✾s ❀❡ ✿❡❀✄❝❝✂✢� ❡� ❡❧ ✄s✼ ❀❡ ❧✾ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾ ② ❀❡ ✿❡❝✄✿s✼ ✾ ❧✼s ♣✿✼❝❡s✾♠✂❡�✁✼s

✾✆✿❡✐✂✾❀✼s ❝✼♠✼ ❤❡✿✿✾♠✂❡�✁✾s ♣✾✿✾ ✿❡s✼❧✐❡✿ ✾❧❣✄�✼s ♣✿✼✆❧❡♠✾s ❀❡❧ ❤✾s✁✾ ❡�✁✼�❝❡s ♠✼❀❡❧✼ ❀❡

❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ✼ ♣✾✿✾ ❝✾�✾❧✂♦✾✿ ✾❧❣✄�✼ ❀❡ ❧✼s ✼✆❥❡✁✂✐✼s ♣❡✿s❡❣✄✂❀✼s ♣✼✿ ❡s✁✾

✁✿✾�s❢✼✿♠✾❝✂✢�❁ ❡�✁✿❡ ✼✁✿✼s ✾s♣❡❝✁✼s✳
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❊s✁✾ ú❧✁✂♠✾ s❡❝❝✂✢� ❀❡ �✄❡s✁✿✼ ❝✼�✁❡①✁✼ ❝✼�❝❡♣✁✄✾❧ s❡ ❝✼�❝❡�✁✿✾ ❡� ❧✾ ✿❡❝✄♣❡✿✾❝✂✢� ❀❡ ❧✼s

✾♣✼✿✁❡s ❀❡ ✄�✾ s❡✿✂❡ ❀❡ ✁✿✾✆✾❥✼s ❝✄②✾s ♣✿✼♣✄❡s✁✾s ✁❡✢✿✂❝✾s ✁✾♠✆✂☎� ❝✼�s✂❀❡✿✾♠✼s s✂❣�✂❢✂❝✾✁✂✐✾s

♣✾✿✾ ✿❡❢❧❡①✂✼�✾✿ ② ✾✆✼✿❀✾✿ ❡❧ ✾�❞❧✂s✂s s✼✆✿❡ ❧✼s ♣✿✼❝❡s✼s ❀❡ ❀✂s❡ñ✼ ❀❡ ✿❡❢✼✿♠✾s ❀❡❧ s✂s✁❡♠✾ ❀❡

❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❀✄✿✾�✁❡ ♣✿✂�❝✂♣✂✼s ❀❡❧ s✂❣❧✼❳❳■✳ ❈✼♠✼ ♣✿❡s❡�✁✾✿❡♠✼s

✾ ❝✼�✁✂�✄✾❝✂✢� ✆✄s❝✾♠✼s ✄✁✂❧✂♦✾✿ s✂s✁❡♠✾s ❝✼�❝❡♣✁✄✾❧❡s ❝✼�s✁✿✄✂❀✼s ♣✼✿ ❀✼s ✾✄✁✼✿❡s ♣✾✿✾

✾�✾❧✂♦✾✿ ✼✆❥❡✁✼s ❀❡ ❡s✁✄❀✂✼ ❀✂❢❡✿❡�✁❡s ✾❧ �✄❡s✁✿✼ �✼ ✾♣❧✂❝✾�❀✼ ❧✼s ♠✂s♠✼s ❡� s✄ ✁✼✁✾❧✂❀✾❀ s✂�✼

✿❡❝✄✿✿✂❡�❀✼ ✾ ✾❧❣✄�✼s ❡❧❡♠❡�✁✼s ❀❡ ❀✂❝❤✾s ❝✼�❝❡♣❝✂✼�❡s ✁❡✢✿✂❝✾s q✄❡ ❝✼�s✂❀❡✿✾♠✼s ♠❞s

❡�✿✂q✄❡❝❡❀✼✿❡s ♣✾✿✾ ❡❝❤✾✿ ❧✄♦ s✼✆✿❡ ❡❧ �✄❡s✁✿✼✳ ❉❡ ❡s✁❡ ♠✼❀✼ ♣✿✼❝❡❀✂♠✼s ✾ ✾✿✁✂❝✄❧✾✿

❤❡✿✿✾♠✂❡�✁✾s ❝✼�❝❡♣✁✄✾❧❡s ❀❡ ❀✂s✁✂�✁✼s ✾✄✁✼✿❡s ❝✼�✐✂✿✁✂☎�❀✼❧✾s ❡� ❧❡�✁❡s ♣✿✼♣✂✾s ♣✾✿✾ ♠✂✿✾✿

�✄❡s✁✿✼ ♣✿✼✆❧❡♠✾ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� q✄❡ ✿❡s✄❧✁✢ s✂❣�✂❢✂❝✾✁✂✐✾♠❡�✁❡ ♠❞s ✾❝✼✁✾❀✼ q✄❡ ❧✼s ❀❡ ☎s✁✼s✳

❊�✁✿❡ ❧✼s ✁✿✾✆✾❥✼s ✄✁✂❧✂♦✾❀✼s ❡� ❡❧ s❡�✁✂❀✼ ✾�✁❡s ♠❡�❝✂✼�✾❀✼ ❀❡s✁✾❝✾♠✼s ❧✾ ✼✆✿✾ ❀❡ ❉✾✐✂❀
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✂❀❡✼❧✢❣✂❝✼s q✄❡ ❝✼�❢✂❣✄✿✾✿✼� ❧✾ ♣❡�✾❧✂❀✾❀ ✆✿✂✁❞�✂❝✾ ✾ ♣✿✂�❝✂♣✂✼s ❀❡❧ s✂❣❧✼ ❳❳✳ ❉❡ ❡s✁❡ ♠✼❀✼

❡①♣❧✼✿✢ ❡� ❀❡✁✾❧❧❡ ❝✂❡✿✁✼s ♣✿✼❝❡s✼s ❡♠♣♥✿✂❝✼s ❡s♣❡❝♥❢✂❝✼s❁ ✿❡❝✄✿✿✂❡�❀✼ ♣✾✿✾ ❡❧❧✼ ✾ ❀✂❢❡✿❡�✁❡s

❢✄❡�✁❡s❁ ✾�✾❧✂♦✾�❀✼ ❀❡ ♠✾�❡✿✾ s✂♠✄❧✁❞�❡✾ ❀✂✐❡✿s✼s ♣❧✾�✼s ❀✂s❝✄✿s✂✐✼s ② ♣✿❞❝✁✂❝✼s ❀❡ ❧✾
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✁✿✾✆✾❥✼✳ ▲✾s ♠✂s♠✾s s✂ ✆✂❡� s❡ ❀✂s❡ñ✾✿✼� ♣✾✿✾ ✄� ❡s❝❡�✾✿✂✼ s✼❝✂✼✲❤✂s✁✢✿✂❝✼ ♣✾✿✁✂❝✄❧✾✿❁ ❝✼♠✼
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❡s✁✄❀✂✼s s✼❝✂✾❧❡s ❀❡ ❧✾ ♣❡�✾❧✂❀✾❀ ❡� ❧✾ ✾❝✁✄✾❧✂❀✾❀❁ ♣✼s✂✆✂❧✂✁❞�❀✼�✼s ✾s✂♠✂s♠✼ ✾❧❣✄�✾s ❀❡ ❡❧❧✾s

✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼✳

❊❧ ❝✼�❝❡♣✁✼ ❀❡ ❛✚r♦✚✙♠✙ ❀❡s❀❡ ❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡ ●✾✿❧✾�❀ ✺✦✧✩✱✿✰✧❄ �✼ ❢✄�❝✂✼�✢ ❝✼♠✼ ✄�✾

❝✾✁❡❣✼✿♥✾ ❝✼�❝✿❡✁✾ s✂�✼ ❡� ✁✾�✁✼ ❀✂s♣✼s✂✁✂✐✼ ✾�✾❧♥✁✂❝✼ ② ❡①♣✼s✂✁✂✐✼✳ ✫ ♣✾✿✁✂✿ ❀❡ ❀✂❝❤✾ �✼❝✂✢� ❡❧

✾✄✁✼✿ ❡s✁✄❀✂✢ ❧✼s ♣✿✼❣✿✾♠✾s ✂♠♣✄❧s✾❀✼s ❀✄✿✾�✁❡ ❡❧ ♣❡✿✂✼❀✼ ❀❡ ❝✿✂s✂s s✼❝✂✾❧ ❀❡ ❧✾s ❀☎❝✾❀✾s ❀❡

✩✱✪✧ ② ✩✪✧✧ ❡� ❡❧ ❝✼�✁❡①✁✼ ✾�✁❡s s❡ñ✾❧✾❀✼ ❡�❢✼❝❞�❀✼s❡ ❝✼� ♠✾②✼✿ ☎�❢✾s✂s ❡� ❡❧ ❛✚r♦✚✙♠✙

✓✚✒♠✒♥r✗✐♦✒✓r q✄❡ ❣❡�❡✿✢ ❡❧ s✄✿❣✂♠✂❡�✁✼ ❀❡ ✄�✾ �✄❡✐✾ ❢✼✿♠✾ ❀❡ ❝✼�✼❝✂♠✂❡�✁✼ ❀❡�✼♠✂�✾❀✾

✒✄☎✟✂✄☎✝ ✎✟ ✌✝ ✄☞☎✞☎✂✆✌✆�✍✝✔✕ ✏ ✌✆ ✌✝☞�✆ ✎✟ ✏✁ ✝✂✁✌☎✏☎✏ ✏✆✗☞✟ ✎☎✄✁✆ ❛✚r♦✚✙♠✙❁ ❡❧ ♠✂s♠✼❁ ❡�❢✾✁✂♦✢

q✄❡ ❧✾ ❝✿✂♠✂�✼❧✼❣♥✾ ❡✿✾ ✄� ❀✂s❝✄✿s✼ ✾♣❧✂❝✾❀✼❁ ❀✂s❝✂♣❧✂�✾✿✂✼❁ q✄❡ ✁❡�♥✾ ❧✾ ♠❡✁✾ ❀❡ ❡s✁✾✆❧❡❝❡✿s❡ ❡�

❧✾s ✂�s✁✂✁✄❝✂✼�❡s ② ❧✾s ♣✿❞❝✁✂❝✾s ❀❡❧ ♣✼❀❡✿✳ ✫ s✄ ✐❡♦❁ ❡s✁❡ ✾✄✁✼✿❁ s❡ñ✾❧✢ q✄❡ s✄ ❢✼❝✼ ❀❡



✂�✐❡s✁✂❣✾❝✂✢� ❝✂❡�✁♥❢✂❝✾ �❧✾ ❝✿✂♠✂�✼❧✼❣♥✾✲ ❡✿✾ ✄� ✼✆❥❡✁✼ ♣✿❞❝✁✂❝✼ �❢✼❝✼ ❀❡ ❀❡♠✾�❀✾s ② ♣✿❞❝✁✂❝✾s

♣✼❧♥✁✂❝✾s✲ ♣❡✿✼ ✁✾♠✆✂☎� ✄� ♣✿✼✆❧❡♠✾ s✼❝✂✾❧ q✄❡ ❀❡✆♥✾ s❡✿ ✾✆✼✿❀✾❀✼ ② ✁✿✾�s❢✼✿♠✾❀✼ ✺●✾✿❧✾�❀❁

✦✧✩✱✿✩✦✬❁✩✮✪❄✳ P✾✿✾ ●✾✿❧✾�❀ ✺✦✧✩✱✿✩✯✪❄ ❧✾ ❝✿✂♠✂�✼❧✼❣♥✾ ❡� s✄s ♣✿✼♣✂✼s ✁☎✿♠✂�✼s ② ❝✼� s✄s

♣✿✼♣✂✾s ✁☎❝�✂❝✾s ♣✿✼❝✄✿✢ ❧✼❣✿✾✿ ✄� ✿❡✼✿❀❡�✾♠✂❡�✁✼ ❀❡ ❧✾ ✐✂❀✾ s✼❝✂✾❧ ❝❡�✁✿✾❀✼ ❡� ❧✾ ♣❡�✾❧✂❀✾❀

♣❡✿✼ q✄❡ s❡ ❡①✁❡�❀✂✢ ♠❞s ✾❧❧❞ ❀❡ ☎s✁✾ ② ✾✆✾✿❝✢ ❡❧ ❝✾♠♣✼ ❀❡ ❧✼ s✼❝✂✾❧ ❡� ❣❡�❡✿✾❧✳ ❉❡ ❡s✁❡ ♠✼❀✼

q✄✂❡�❡s ♣✿✼♣✄s✂❡✿✼� ❡s✁❡ ❛✚r♦✚✙♠✙ ❧✼ ♣✿❡s❡�✁✾✿✼� ✾ q✄✂❡�❡s ❀❡✁❡�✁✾✆✾� ❡❧ ♣✼❀❡✿ ❝✼♠✼ ✄�

❝✼�❥✄�✁✼ ❀❡ ❝✼�✼❝✂♠✂❡�✁✼s❁ ✁☎❝�✂❝✾s ② ❧❡❣✂✁✂♠✾❝✂✼�❡s ❝✼� ❧✼s ❝✄✾❧❡s ✾✆✼✿❀✾✿ ❡❧ ♣✿✼✆❧❡♠✾ ❀❡ ❧✾

♣✼❧♥✁✂❝✾ s✼❝✂✾❧✳ ■�❝❧✄s✼ ❡❧ ♠✂s♠✼ ✿❡❝✼�✼❝✂✢ ✾ s✄ ✐❡♦ q✄❡ ❡� ✁✼❀✼ ❛✚r♦✚✙♠✙ ❝✾❀✾ ✾✄✁✼✿❁ ❝✾❀✾

✼✿❣✾�✂♦✾❝✂✢� ② ❝✾❀✾ ✁❡①✁✼ ❡�✄�❝✂✾� ❢✼✿♠✄❧✾❝✂✼�❡s ♣✾✿✁✂❝✄❧✾✿❡s q✄❡ ♣✼❀♥✾� ❀✂❢❡✿✂✿ ❝✼� ❀✂s✁✂�✁✾s

✂�✁❡�s✂❀✾❀❡s ❀❡ ✼✁✿✾s ♣✼s✂❝✂✼�❡s ❀❡�✁✿✼ ❀❡❧ ♠✂s♠✼ ❝✾♠♣✼ ✺●✾✿❧✾�❀❁ ✦✧✩✱✿✩✬✮❄✳

✵❡�✂❡�❀✼ ❡� ❝✄❡�✁✾ ❧✾ ❢✼✿♠✾ ❡� q✄❡ ❝✼�❝✂✆✂✢ ❧✾ �✼❝✂✢� ❀❡ ❛✚r♦✚✙♠✙ ✿❡❝✄✿✿✂♠✼s ✾ ❧✾ ♠✂s♠✾❁

❝✼♠✼ s❡ ✾❀❡❧✾�✁✢ s✂�✁☎✁✂❝✾♠❡�✁❡ ❡� ❧✾ ✂�✁✿✼❀✄❝❝✂✢� ❀❡ ❧✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢�❁ ♣✾✿✾

✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ ❡❧ ❝✼�❥✄�✁✼ ❀❡ ✾♠✾❧❣✾♠✾s ❀✂s❝✄✿s✂✐✾s q✄❡ ❡� ❡❧ ❝✾s✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾

❋❡ s❡ ✐✂❡✿✼� ♣❧✾s♠✾❀✾s ❡� ✄� ❣✿✄♣✼ ❀❡ ♣✿✼②❡❝✁✼s ❀❡ ❧❡② ✺P▲❄ ✼✿✂❡�✁✾❀✼s ✾ ❀❡❧✂�❡✾✿ ❡❧ ♣✼✿ q✄☎ ②

♣✾✿✾ q✄☎ ❀❡ ❧✾ ✿❡❢✼✿♠✾❁ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎�❁ ❡❧ ❝✼�✁❡�✂❀✼ ❀❡❧ s✂s✁❡♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧✳

▲✼s ♠✂s♠✼s ❢✄❡✿✼� ♣✿❡s❡�✁✾❀✼s ❡�✁✿❡ ❥✄❧✂✼ ❀❡ ✦✧✧✬ ② ♠✾②✼ ❀❡ ✦✧✧✯ ② ❀❡✆✾✁✂❀✼s

❧❡❣✂s❧✾✁✂✐✾♠❡�✁❡ ❡�✁✿❡ ❥✄�✂✼ ② ✾❣✼s✁✼ ❀❡ ✦✧✧★❁ ✾ñ✼s ❝✼✿✿❡s♣✼�❀✂❡�✁❡s ✾ ❧✾ ❣❡s✁✂✢� ❣✄✆❡✿�✾♠❡�✁✾❧

❀❡ ❖✆❡✂❀ ❀❡❧ P✾✿✁✂❀✼ ❏✄s✁✂❝✂✾❧✂s✁✾✳

❖✁✿✾ ❀❡ ❧✾s ❝✾✁❡❣✼✿♥✾s ❝✼�s✁✿✄✂❀✾s ♣✼✿ ●✾✿❧✾�❀ ✺✦✧✩✱✿✦✰★❄ ❡� ❡s✁❡ ❡s✁✄❀✂✼ ❢✄❡ ❧✾ ❀❡

♠✙♥✒r❜✚✙✘✳ ❉✂❝❤✾ �✼❝✂✢� ❡s ✄✁✂❧✂♦✾❀✾ ♣✼✿ ❡s✁❡ ✾✄✁✼✿ ♣✾✿✾ ❀✾✿ ❝✄❡�✁✾ ❀❡ ��✁✂ ✒✄☎✎ ✏✎✄ ✂✒☎✎✞☞✄

✕✘✔✙✔✙✗✕✘ ✷ ♥r ✕✘✔✙✔✙✗✕✘✶ ✘✒✔✉✙❞r✘ ✕♥ ✔r✚♥r ✙ ❛✚r❜✗✕♠✙✘ ✷ ✓r♥✔✕♦✔r✘ ✕✘❛✕✓í✳✒✓r✘✶ ✙✚✔✒✓✉✗✙✚r♥

✚✕✘❛✉✕✘✔✙✘ ♠r✥✒q♥✍✎✄☞ ☞☛☎✞☞ ✍✆✆☞✞✄✂✄ ✂✏☎☞✞☛✂☎✆✆✂✄ ✍✆✄✒✌✞✄✆✆✂✄ ✟ ✑✞✝✒☎✆✒✂✄ ☞☛ ✑✌✝☛✂✔ ✺✭✼♦♦✼❁

✦✧✩✱✆✿✩✰❄✳ ▲✾s ♠✂s♠✾s ❝✼�s✂s✁✂❡✿✼� ❡� ❡❧ ❝✼�✁❡①✁✼ ❡s✁✄❀✂✾❀✼ ♣✼✿ ❡s✁❡ ✾✄✁✼✿ ❡� ❧✾ ❢✼✿♠✾❝✂✢� ❀❡

♠✼✐✂♠✂❡�✁✼s ✐✂s✂✆❧❡s ❡� ✁❡①✁✼s ✁❡✢✿✂❝✼s❁ ❀✼❝✄♠❡�✁✼s ✼❢✂❝✂✾❧❡s❁ ❡� ❧✼s ♣✿✼②❡❝✁✼s ❧❡❣✂s❧✾✁✂✐✼s

❡❧✾✆✼✿✾❀✼s ② ❡� ❡❧ ❀❡✆✾✁❡ ♣✾✿❧✾♠❡�✁✾✿✂✼✳ ❖❡❝✄♣❡✿✾♠✼s ❡s✁✾ ❝✾✁❡❣✼✿♥✾ ❀❡ ♠✙♥✒r❜✚✙✘ ❀❡✆✂❀✼ ✾

q✄❡ ❧✾ ♠✂s♠✾ �✼s ♣✼s✂✆✂❧✂✁✢ ✾❣✿✄♣✾✿ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ✄✁✂❧✂♦✾❀✼s ♣✼✿ ❧✼s✴✾s ✾❝✁✼✿❡s

❀❡ ❧✼s ❀✂✐❡✿s✼s ✓✙♠❛r✘ �✕✤✕✓✉✔✒✥r✶ ✗✕♦✒✘✗✙✔✒✥r❁ ✤✉❞✒✓✒✙✗❁ ✙✓✙❞q♠✒✓r❁ ✓r✚❛r✚✙✔✒✥r✲✼ ❀❡ ❝✾✿❞❝✁❡✿

✾�❢✂✆✂✼ q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❡� ❡❧ ❡s❝❡�✾✿✂✼ ❧✼❝✾❧ ✾ ♣✾✿✁✂✿ ❀❡ �✄❀✼s ❝✼♠✄�❡s

✼✿✂❡�✁✾❀✼s ✁✾�✁✼ ✾ ✂♠♣✄❧s✾✿ ❝✂❡✿✁✼s ❝✾♠✆✂✼s ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ✾♠✾✁✂♦✾✿❁ ✿❡s✂s✁✂✿ ✼ ❝✼�✁✿✾♣✼�❡✿s❡

✾ ❧✼s ♠✂s♠✼s✳ ❉✂❝❤✾s ♠✙♥✒r❜✚✙✘ ❀✂s❝✄✿s✂✐✾s ❢✄❡✿✼� ✿❡❝✼�s✁✿✄✂❀✾s ✾ ✁✿✾✐☎s ❀❡❧ ✾�❞❧✂s✂s ❀❡

�✼✁✂❝✂✾s ♣❡✿✂✼❀♥s✁✂❝✾s q✄❡ ✿❡❝✄♣❡✿✾✆✾� ❧✾s ✐✼❝❡s ❀❡ ❧✼s✴✾s ♠✂s♠✼s✴✾s❁ ❧✾ ❡①♣✼s✂❝✂✢� ❀❡ ♠✼✁✂✐✼s

❀❡ ❧✼s ❀✂✐❡✿s✼s ♣✿✼②❡❝✁✼s ❀❡ ❧❡② q✄❡ ❝✼�❢✼✿♠✾✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ✗r✓✙✗❁ ❀❡❧ ❀❡✆✾✁❡

♣✾✿❧✾♠❡�✁✾✿✂✼ q✄❡ �✼s ♣✼s✂✆✂❧✂✁✢ ✾❝❝❡❀❡✿ ✾ ❧✾s ✾♣✿❡❝✂✾❝✂✼�❡s ❀❡ ✾❣❡�✁❡s ❧❡❣✂s❧✾✁✂✐✼s✴✾s❁ ✾ ✁✿✾✐☎s



❀❡ ❀✼❝✄♠❡�✁✼s ✼❢✂❝✂✾❧❡s ② ❀❡ ❡✐✾❧✄✾❝✂✼�❡s ✿❡✾❧✂♦✾❀✾s ♣✼✿ ❀❡✁❡✿♠✂�✾❀✼s ✾❝✁✼✿❡s ❝✼✿♣✼✿✾✁✂✐✼s✳ ✫

❀✂❢❡✿❡�❝✂✾ ❀❡❧ ✾�❞❧✂s✂s ❀❡ ●✾✿❧✾�❀ ✺✦✧✩✱❄❁ ❡❧ �✄❡s✁✿✼ ❝✼♠✼ ②✾ ❢✄❡ s❡ñ✾❧✾❀✼❁ �✼ ✾✐✾�♦✢ ✿❡s♣❡❝✁✼

✾ ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ❡s✁✼s ♣✿✼②❡❝✁✼s ❀❡ ✿❡❢✼✿♠✾❁ s✂�✼ q✄❡ s❡ ❝✼�❝❡�✁✿✢ ❡� ❧✼s ♣✿✼❝❡s✼s ❀❡

❀✂s❡ñ✼ q✄❡ ❝✄❧♠✂�✾✿✼� ❝✼� ❧✾ s✾�❝✂✢� ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

✫❀❡♠❞s ❀❡ ❧✾s ❤❡✿✿✾♠✂❡�✁✾s ✁❡✢✿✂❝✾s ✾�✁❡s ✿❡❝✄♣❡✿✾❀✾s ❝✼�s✂❀❡✿✾♠✼s q✄❡ ❡❧ ❝✼�❝❡♣✁✼

✆✼✄✿❀❡s✂✾�✼ ❀❡ ✓✙♠❛r ✿❡s✄❧✁✢ ❀❡ ❣✿✾� ✿❡❧❡✐✾�❝✂✾ ♣✾✿✾ ❡❧ ✾✆✼✿❀✾❥❡ ❀❡ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼✳

▲✾ �✼❝✂✢� ❀❡ ✓✙♠❛r ✲✾s♥ ❝✼♠✼ ❧✾s ❝✾✁❡❣✼✿♥✾s ✾❢✂�❡s ❀❡ ❤✙❜✒✔✉✘ ② ✓✙❛✒✔✙✗✲ ❢✄❡ ♣✿❡s❡�✁✾❀✾ ♣✼✿

❇✼✿✄❀✂❡✄ ✺P✾❣❡❁ ✦✧✩✰✿✦✲✮❄ ❡� ✁✾�✁✼ ❝✼�s✁✿✄❝❝✂✢� ✾�✾❧♥✁✂❝✾ ✼✿✂❡�✁✾❀✾ ✾ ❝✼♠♣✿❡�❀❡✿ ❧✾ ✾❝❝✂✢� ✼

❧✾ ♣✿❞❝✁✂❝✾ ❝✼♠✼ ♣✿✼❀✄❝✁✼ ❀❡ ❢✾❝✁✼✿❡s ✂�✁❡✿�✼s ② ❡①✁❡✿�✼s ② ✾ ❧✾s ♣❡✿s✼�✾s q✄❡ ❧✾s ❀❡s✾✿✿✼❧❧✾✆✾�

❡� ✁✾�✁✼ ✾❝✁✼✿❡s ❝✼�s❝✂❡�✁❡s q✄❡ ✾❝✁✄✾✆✾� ❀❡ ✾❝✄❡✿❀✼ ✾ s✄s ♣✼s✂❝✂✼�❡s ✼✆❥❡✁✂✐✾s ❡� ❧✼s ❝✾♠♣✼s

s✼❝✂✾❧❡s✳ ▲✾ ❝✼♠♣✿❡�s✂✢� ❀❡ ❧✾ ❡s✁✿✄❝✁✄✿✾ ❀❡ ✄� ✓✙♠❛r✶ s✄♣✄s✼ ❡�✁✼�❝❡s ♣✾✿✾ ❡❧ ♠✂s♠✼

✄✆✂✏☎✎✟☞✝☞ ✟✌ ✄✆✂☎✁✂✠✆ ✎✟ ☞✟✌✝✄☎✆✂✟✏ ✟✂✠☞✟ ✑✆✏☎✄☎✆✂✟✏ ✏✆✄☎✝✌✟✏ ✄✁☎✆ ✒✓✝✌✆☞✔ ✏✟ ✞✟✎✍✝ ✟✂ ☞✟✌✝✄☎�✂

✾ ❧✾ ❀✂s✁✾�❝✂✾ s✼❝✂✾❧ q✄❡ ❧✾ s❡♣✾✿✾ ❀❡ ✼✁✿✾s ♣✼s✂❝✂✼�❡s ✂�❢❡✿✂✼✿❡s ✼ s✄♣❡✿✂✼✿❡s✳ ▲✾ ❡s✁✿✄❝✁✄✿✾ ❀❡

✄� ✓✙♠❛r ❢✄❡ ❀❡❢✂�✂❀✾ ✾❀❡♠❞s ✾ ♣✾✿✁✂✿ ❀❡ ❧✼ q✄❡ ❡s✁✾✆✾ ❡� ❥✄❡❣✼ ② ❀❡ ❧✼s ✂�✁❡✿❡s❡s ❡s♣❡❝♥❢✂❝✼s

❀❡ ❡s✁❡ ✓✙♠❛r✳ ❉❡ ❡s✁❡ ♠✼❀✼❁ ✄� ✓✙♠❛r ✘r✓✒✙✗ ❡✿✾ ♣✾✿✾ ❡s✁❡ ✾✄✁✼✿ ✄� ❝✾♠♣✼ ❀❡ ❢✄❡✿♦✾s❁ ❀❡

❧✄❝❤✾s ❀❡s✁✂�✾❀✾s ✾ ❝✼�s❡✿✐✾✿❧✼ ✼ ✁✿✾�s❢✼✿♠✾✿❧✼❁ s✂❡�❀✼ s✄ ♣✿✼♣✂✾ ❡s✁✿✄❝✁✄✿✾ ❧✼ q✄❡ ❡s✁✾✆✾

♣❡✿♠✾�❡�✁❡♠❡�✁❡ ❡� ❝✼�s✁✾�✁❡ ❀❡❢✂�✂❝✂✢� ② ✿❡❀❡❢✂�✂❝✂✢� ✺●✾✿❝♥✾ ■�❀✾❁ ✦✧✧✧✿✩✯✲✩★❀ ●✄✁✂☎✿✿❡♦❁

✦✧✧✬✿ ✰✦✲✰✰❁✮✪❀ ✦✧✩✮✿✩✦✲✩✰❀ ❇✼✄✿❀✂❡✄❁ r✾❝q✄✾�✁❁ ✦✧✩✮✿✮✰❄✳

❈✼�s✂❀❡✿✾�❀✼ q✄❡ ❧✾ �✼❝✂✢� ❀❡ ✓✙♠❛r ❢✄❡ ✄✁✂❧✂♦✾❀✾ ♣✾✿✾ ❡s✁✄❀✂✾✿ ❧✾ ❀✂�❞♠✂❝✾ ❀❡ ❧✾s

✿❡❧✾❝✂✼�❡s ❀❡s✾✿✿✼❧❧✾❀✾s ❡� ❀✂s✁✂�✁✼s ♠✄�❀✼s s✼❝✂✾❧❡s ❝✼♠✼ ❧✼s ❀❡ ❧✾ ❡❀✄❝✾❝✂✢�❁ ❧✾ ♣✼❧♥✁✂❝✾❁ ❡❧

✾✿✁❡❁ ❧✾ ❡❝✼�✼♠♥✾❁ ❡❧ ❀❡✿❡❝❤✼ ✼ ❡❧ ❀❡♣✼✿✁❡❁ ❡�✁❡�❀❡♠✼s q✄❡ ❧✾ ♠✂s♠✾ ✿❡s✄❧✁✾ ✄�✾ ❤❡✿✿✾♠✂❡�✁✾

✾�✾❧♥✁✂❝✾ q✄❡ ♣✼s✂✆✂❧✂✁✾✿♥✾ ✾✆✼✿❀✾✿ ✁✾♠✆✂☎� ❡❧ ❝✾♠♣✼ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧
✷✜

✺P✾❣❡❁ ✦✧✩✰✿✦✲✮❁

❇✂�❀❡✿❁ ✦✧✩★✿✦✦✧❄✳ ❖❡❝✄♣❡✿✾✿ ❡s✁✾ �✼❝✂✢� �✼ ✂♠♣❧✂❝✢ ❝✼�s✂❀❡✿✾✿ ❧✾s ♣✼s✂❝✂✼�❡s ✼❝✄♣✾❀✾s ♣✼✿

❧✼s✴✾s ❀✂s✁✂�✁✼s ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡ ✄� �✄❡✐✼ s✂s✁❡♠✾ ❀❡

✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ❝✼♠✼ ♣✼s✂❝✂✼�❡s ❀❡s❡♠♣✾ñ✾❀✾s ♣✼✿ s✄❥❡✁✼s

✂�❀✂✐✂❀✄✾❧❡s✳ ✭✂�✼ ♣✼✿ ❡❧ ❝✼�✁✿✾✿✂✼❁ ❝✼♠♣✿❡�❀❡✿ s✄ ♣✾✿✁✂❝✂♣✾❝✂✢� ❡� ❡s✁❡ ♣✿✼❝❡s✼ ❀❡

✿❡❝✼�❢✂❣✄✿✾❝✂✢� ❀❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ❝✼♠✼ ✿❡s✄❧✁✾❀✼ ❀❡ s✄ ♣❡✿✁❡�❡�❝✂✾ ✾ ❝✂❡✿✁✼✴s

✓✙♠❛r❛✘ ② ❀❡ ❧✾ ✂�✁❡✿✾❝❝✂✢� ❝✼� q✄✂❡�❡s ✂�✁❡❣✿✾✆✾� s✄✴s ♠✂s♠✼✴s ✄ ✼✁✿✼✴s ✓✙♠❛r❛✘✳

❈✼♠✼ ❢✄❡ s❡ñ✾❧✾❀✼ ❡❧ ❝✼�❝❡♣✁✼ ❀❡ ✓✙♠❛r ❝✼�❥✄�✁✾♠❡�✁❡ ❝✼� ❧✼s ❀❡ ❤✙❜✒✔✉✘ ② ✓✙❛✒✔✙✗ ❢✼✿♠✾�

♣✾✿✁❡ ❀❡ ❧✾ ♣✿✼♣✄❡s✁✾ ✁❡✢✿✂❝✾ ❝✼�s✁✿✄✂❀✾ ♣✼✿ ❇✼✄✿❀✂❡✄ ♣✾✿✾ ✾�✾❧✂♦✾✿ ❧✾ ❀✂�❞♠✂❝✾ ✿❡❧✾❝✂✼�✾❧ ❀❡

�✷
■✹❝❙✉❘❑ ❡❙ ❘◗❘t❡❚❛ t❡❝✻◗❝❑ ❍✻❑❍✉❡❘t❑ ❍❑✻ ❇❑✉✻◆◗❡✉ ❲❛ ❢✉❡ ✻❡❝✉❍❡✻❛◆❑ ❡✹ ❡❘t✉◆◗❑❘ ❢❑❝❛❙◗③❛◆❑❘ t❛✹t❑ ❡✹ ❙❑❘

❍✻❑❝❡❘❑❘ ◆❡ ✻❡❢❑✻❚❛❘ ❍✻❑❝❡❘❛❙❡❘ ❍❡✹❛❙❡❘ ❡✹ ❆❚❯✻◗❝❛ ✸❛t◗✹❛ ❝❑❚❑ ❡❘ ❡❙ ❝❛❘❑ ◆❡❙ t✻❛❡❛✙❑ ◆❡ ❍❛t❤❛③❲ ✼✽✾✽✾❇ ❝❑❚❑

❍❛✻❛ ❡❙ ❛✹á❙◗❘◗❘ ◆❡❙ ❢✉✹❝◗❑✹❛❚◗❡✹t❑ ◆❡❙ ❘◗❘t❡❚❛ ◆❡ ✙✉❘t◗❝◗❛ ❍❡✹❛❙ ❝❑❚❑ ✻❡❛❙◗③❝ ❇◗✹◆❡✻ ✼✽✾❁✁❇✳



❀✂✐❡✿s✼s ✓✙♠❛r✘ s✼❝✂✾❧❡s ✺❇✼✄✿❀✂❡✄ ②r✾❝q✄✾�✁❁ ✦✧✩✮✿✩✰✰❄✳ ❉❡ ❡s✁✾ ♠✾�❡✿✾❁ s✂ ✆✂❡� ❡� �✄❡s✁✿✼

✾�❞❧✂s✂s ✿❡❝✄✿✿✂♠✼s ❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ✾ ❧✾ �✼❝✂✢� ❀❡ ✓✙♠❛r ❀❡s✾✿✿✼❧❧✾❀✾ ✾�✁❡✿✂✼✿♠❡�✁❡

❝✼♠♣✿❡�❀❡♠✼s q✄❡ ❡� ❧✾ ✄✁✂❧✂♦✾❝✂✢� ❀❡ ❧✾ ♠✂s♠✾ q✄❡❀✾� ✂♠♣❧✂❝✾❀✾s ✾❀❡♠❞s ❧✾s ✼✁✿✾s ❀✼s

❝✾✁❡❣✼✿♥✾s q✄❡ ✁✂❡�❡ ✄� ✿✼❧ ♠❞s ✂♠♣❧♥❝✂✁✼ ❡� �✄❡s✁✿✼ ✾�❞❧✂s✂s✳ ✫❧ ✿❡s♣❡❝✁✼ �✼ ❀❡❥✾♠✼s ❀❡

❝✼�s✂❀❡✿✾✿ q✄❡ ❇✼✄✿❀✂❡✄ ✺❇✂�❀❡✿❁ ✦✧✩★✿✦✦✧❄ ❡�✁❡�❀♥✾ ✾❧ ❝✼�❥✄�✁✼ ✂�✁❡✿�✼ ❀❡ ❀✂s♣✼s✂❝✂✼�❡s q✄❡

❀✾✆✾� ❢✼✿♠✾ ✾ ❧✾s ♣❡✿❝❡♣❝✂✼�❡s ② ✾❝❝✂✼�❡s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s ❝✼♠✼ ♣✿✼❀✄❝✁✼ ❀❡ ❧✾ s✼❝✂✾❧✂♦✾❝✂✢�

❀❡ ☎s✁✼s✴✾s✳ ❉✂❝❤✼ ❀❡ ✼✁✿✼ ♠✼❀✼❁ ❇✼✄✿❀✂❡✄ ✺✩✪✪✩✿✪✦❀ ●✄✂☎✿✿❡♦❁ ✦✧✩✮✿✩✮✲✩✬❄❁ ✿❡❢✂✿✂✢ ❝✼� ☎s✁❡ ✾❧

❡sq✄❡♠✾ ❣❡�❡✿✾❀✼✿ ② ✼✿❣✾�✂♦✾❀✼✿ ❀❡ ♣✿❞❝✁✂❝✾s❁ ♣❡✿❝❡♣❝✂✼�❡s ② ✾♣✿❡❝✂✾❝✂✼�❡s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s✳

❊s✁❡ ❡sq✄❡♠✾ ❡�✁❡�❀✂❀✼ ❝✼♠✼ ✄� ❡s✁✾❀✼ ❡s♣❡❝✂✾❧ q✄❡ ✾❀✼♣✁✾� ❧✾s ❝✼�❀✂❝✂✼�❡s ✼✆❥❡✁✂✐✾s

✂�❝✼✿♣✼✿✾❀✾s ② ❝✼�✐❡✿✁✂❀✾s ❡� ♣❡✿❝❡♣❝✂✼�❡s ② ✾♣✿❡❝✂✾❝✂✼�❡s ❢✄❡ ❧✼ q✄❡ ❡❧ ♠✂s♠✼ ❀❡❢✂�✂✢ ❝✼♠✼

❤✙❜✒✔✉✘✳ ✫ ♣✾✿✁✂✿ ❀❡ ❡s✁❡ ú❧✁✂♠✼ ❝✼�❝❡♣✁✼ ❧✼ q✄❡ ✆✄s❝✢ ❢✄❡ ✾❧✄❀✂✿ ❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ✾ ❡s✁✾

✾✿✁✂❝✄❧✾❝✂✢� ❡�✁✿❡ ❧✼ ✂�❀✂✐✂❀✄✾❧ ② ❧✼ s✼❝✂✾❧❁ ❡�✁✿❡ ❧✾s ❡s✁✿✄❝✁✄✿✾s ✂�✁❡✿�✾s ❀❡ ❧✾ s✄✆❥❡✁✂✐✂❀✾❀ ② ❧✾s

❡s✁✿✄❝✁✄✿✾s s✼❝✂✾❧❡s ❡①✁❡✿�✾s✳ ❊� ❡s✁❡ s❡�✁✂❀✼❁ ❡�✁❡�❀✂✢ q✄❡ ❡❧ ❤✙❜✒✔✉✘ ✾❢❡❝✁✾✆✾ ✾ ❧✼s✴✾s ✾❣❡�✁❡s

❀❡s❀❡ ❀❡�✁✿✼❁ ✾s♥ ❝✼♠✼ ❧✼s ✓✙♠❛r✘ ❧✼ ❤✾❝♥✾� ❀❡s❀❡ ❢✄❡✿✾✳ ❊� ✼✁✿✾s ♣✾❧✾✆✿✾s❁ q✄❡ ❝✾❀✾ ✂�❀✂✐✂❀✄✼❁

♣✼s❡❡❀✼✿ ❀❡ ✄�✾ ✆✂✼❣✿✾❢♥✾ ♣✾✿✁✂❝✄❧✾✿ ❀❡s✾✿✿✼❧❧✾✆✾ ✁✾♠✆✂☎� ✄� ❤✙❜✒✔✉✘ ❡s♣❡❝♥❢✂❝✼ ❀❡ ✓✙♠❛r

❀❡s♣✄☎s ❀❡ ♣✾✿✁✂❝✂♣✾✿ ❡� ❡❧ ♠✂s♠✼ ❀✄✿✾�✁❡ ✄� ✁✂❡♠♣✼ s✂❣�✂❢✂❝✾✁✂✐✼ ✺●✄✁✂☎✿✿❡♦❁ ✦✧✧✬✿✯✬✲✯✯❁✯✱✲

✯✪❁★✦✲★✰❁✱✩❀ ✦✧✩✮✿✩✬❀ P✾❣❡❁ ✦✧✩✰✿✦❄✳ P✼✿ ❧✼ ✾�✁❡✿✂✼✿♠❡�✁❡ s❡ñ✾❧✾❀✼ ❡s q✄❡ ❇✼✄✿❀✂❡✄

✺●✄✁✂☎✿✿❡♦❁ ✦✧✩✮✿✩✮✲✩✬❄ ❀❡❢✂�✂✢ ✾❧ ❤✙❜✒✔✉✘ ❝✼♠✼ ❡s✁✿✄❝✁✄✿✾ ❡s✁✿✄❝✁✄✿✾✿✁❡ ✼ ❝✼♠✼ ❡sq✄❡♠✾

❣❡�❡✿✾❀✼✿ ② ✼✿❣✾�✂♦✾❀✼✿ ✁✾�✁✼ ❀❡ ❧✾s ♣✿❞❝✁✂❝✾s s✼❝✂✾❧❡s ❝✼♠✼ ❀❡ ❧✾s ♣❡✿❝❡♣❝✂✼�❡s ②

✾♣✿❡❝✂✾❝✂✼�❡s ❀❡ ❧✾s ♣✿✼♣✂✾s ♣✿❞❝✁✂❝✾s ② ❀❡ ❧✾s ♣✿❞❝✁✂❝✾s ❀❡ ❧✼s ❀❡♠❞s ✾❝✁✼✿❡s✳ ✫s✂♠✂s♠✼❁

❝✼�s✂❀❡✿✾♠✼s ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡

✿❡❝✼�❢✂❣✄✿✾❝✂✢� ❀❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗ ✗r✓✙✗ �✼ s✼❧✼ ❝✼♠✼ ✿❡s✄❧✁✾❀✼ ❀❡ s✄s ♣✼s✂❝✂✼�❡s

❡� ❧✼s ✓✙♠❛r✘ ❀❡ ♣❡✿✁❡�❡�❝✂✾ s✂�✼ ✁✾♠✆✂☎� ♣✿✼❀✄❝✁✼ ❀❡ s✄s ♣✿✼❝❡s✼s ❀❡ s✼❝✂✾❧✂♦✾❝✂✢� ❡� ☎s✁✼s✳

❊s ❀❡❝✂✿❁ ✁✾�✁✼ ❝✼♠✼ ❀✂s♣✼s✂❝✂✼�❡s ✂�✁❡✿�✾s ✂�s❝✿✂♣✁✾s ❡� ❧✾s s✄✆❥❡✁✂✐✂❀✾❀❡s ❀❡ ❧✼s✴✾s ✾❝✁✼✿❡s❁

❝✼♠✼ ❡①✁❡✿�✾s ✂�s❝✿✂♣✁✾s ❡� ❧✾ ❧✢❣✂❝✾ ❀❡ s✄✴s ❝✾♠♣✼✴s ❀❡ ♣❡✿✁❡�❡�❝✂✾ ✺❇✂�❀❡✿❁ ✦✧✩★✿✦✰✧❄✳

✫ ❧✼ ✾�✁❡✿✂✼✿♠❡�✁❡ s❡ñ✾❧✾❀✼ ♣✼❀❡♠✼s ✾❣✿❡❣✾✿ q✄❡ ❧✼s ❝✾♠♣✼s s❡ ❀✂s✁✂�❣✄♥✾� ♣✾✿✾ ❇✼✄✿❀✂❡✄

✺●✄✁✂☎✿✿❡♦❁ ✦✧✧✬✿✰✦❁✰✮❀ ●✾✿❝♥✾ ■�❀✾ ✦✧✧✧✿✩✯✲✩★❀ P✾❣❡❁ ✦✧✩✰✿✦✲✰❄ ✾ ♣✾✿✁✂✿ ❀❡ ❧✾s ❀✂❢❡✿❡�✁❡s

❢✼✿♠✾s ❀❡ ❝✾♣✂✁✾❧ ❡s♣❡❝✂❢✂❝✼ q✄❡ ✼♣❡✿✾✆✾� ✾❧ ✂�✁❡✿✂✼✿ ❀❡ ❧✼s ♠✂s♠✼s✳ ❊� ✼✁✿✾s ♣✾❧✾✆✿✾s❁ ❡s✁❡

✾✄✁✼✿ ❡�✁❡�❀✂✢ q✄❡ ❧✾ ❡s♣❡❝✂❢✂❝✂❀✾❀ ❀❡ ❧✼s ❀✂s✁✂�✁✼s ✓✙♠❛r✘ ☎ ✏✁✏ ✌��☎✄✝✏ ✆ ✒☞✟�✌✝✏✔ ✎✟ ☎✁✟�✆

s✼� ❀❡✁❡✿♠✂�✾❀✾s ♣✼✿ ❡s✁✼s ✿❡❝✄✿s✼s ✼ ❡s♣❡❝✂❡s ❀❡ ✓✙❛✒✔✙✗✳ ❊❧ ✓✙❛✒✔✙✗ ❡s♣❡❝♥❢✂❝✼ ❀❡ ✄� ✓✙♠❛r

s✼❝✂✾❧ ❡s ❧✾ ❝✼�❀✂❝✂✢� ❀❡ ❡�✁✿✾❀✾ ✾❧ ♠✂s♠✼❁ ❡❧ ✿❡q✄✂s✂✁✼ ♣✾✿✾ ❥✄❣✾✿ s✼❝✂✾❧♠❡�✁❡❁ ❡❧ ✼✆❥❡✁✼ ❀❡❧

❥✄❡❣✼ ② ❧✾ ✾♣✄❡s✁✾ ✼ ♣✄❥✾✳ ❊� ❡❧ ♠✂s♠✼❁ ❧✼s ❀✂s✁✂�✁✼s ✁✂♣✼s ❀❡ ✓✙❛✒✔✙✗ ✼ ♣✼❀❡✿ q✄❡ s✼� ✼✆❥❡✁✼ ❀❡

❧✄❝❤✾ ♣✄❡❀❡� ❀❡❢✂�✂✿s❡ ❝✼♠✼ ❧✼s ❀✂❢❡✿❡�✁❡s ✿❡❝✄✿s✼s q✄❡ s❡ ♣✿✼❀✄❝❡� ② �❡❣✼❝✂✾� ❡� s✄ ✂�✁❡✿✂✼✿



② ❝✄②✾s ❡s♣❡❝✂❡s ✐✾✿♥✾� ❡� ❢✄�❝✂✢� ❀❡ s✄s ❀✂s✁✂�✁✾s ✾❝✁✂✐✂❀✾❀❡s ✲❥✄❡❣✼s ✼ ❧✄❝❤✾s✲✳ ✫ s✄ ✐❡♦❁

❀❡s❀❡ ❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡❧ ♠✂s♠✼❁ ❧✼s✴✾s ✾❝✁✼✿❡s q✄❡ ❝✼♠♣✼�♥✾� ❡s❡ ✓✙♠❛r ❝✿❡♥✾� q✄❡ ✐✾❧♥✾ ❧✾

♣❡�✾ ❥✄❣✾✿ ❡❧ ❥✄❡❣✼ ✼ ❡s❢✼✿♦✾✿s❡ ♣✼✿ ✾✐✾�♦✾✿ ❡� ☎s✁❡✳ ◗✄✂❡�❡s ♣✼s❡♥✾� ❡①♣❡✿✂❡�❝✂✾ ❡� ✄� ✓✙♠❛r❁

♣✾✿✾ ❡s✁❡ ✾✄✁✼✿❁ ❝✾♣✁✾✆✾� ✂�✁✄✂✁✂✐✾♠❡�✁❡ ❧✾s ❝✼s✁✄♠✆✿❡s❁ ❡①♣❡❝✁✾✁✂✐✾s ② ✾❝❝✂✼�❡s ✾❝❡♣✁✾✆❧❡s ❀❡

❡s❡ ✓✙♠❛r ❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡ s✄s ❤✙❜✒✔✉✘ ❧❡s ❀✾✆✾� ✄�✾ ✧s❡�s✾❝✂✢� ❀❡ ❥✄❡❣✼✧ ❀✂s✁✂�✁✾✳ ▲✼

✾�✁❡✿✂✼✿♠❡�✁❡ ❀❡s✁✾❝✾❀✼ ♣✼s✂✆✂❧✂✁✢ ✾ ❡s✁❡ ✾✄✁✼✿ ❝✼♠♣✿❡�❀❡✿ ✾ ❧✼s ✓✙♠❛r✘ ❝✼♠✼ ✁✂♣✼s ❀❡

✓✙❛✒✔✙✗✕✘ ✾❝✄♠✄❧✾❀✼s ❡� ❡❧ ❝✄✿s✼ ❀❡ ❧✄❝❤✾s ♣✿❡✐✂✾s q✄❡ ✼✿✂❡�✁✾✿✼� ❧✾s ❡s✁✿✾✁❡❣✂✾s ❀❡ ❧✼s ✾❣❡�✁❡s

❝✼♠♣✿✼♠❡✁✂❀✼s ❝✼� ❡❧ ♠✂s♠✼ ✺●✄✁✂☎✿✿❡♦❁ ✦✧✧✬✿✰✮✲✰✬❁✮✦❀ ❇✼✄✿❀✂❡✄❁ r✾❝q✄✾�✁❁ ✦✧✩✮✿✩✮✯❀

❇✂�❀❡✿❁ ✦✧✩★✿✦✦✬❄✳ ❉❡ ❡s✁❡ ♠✼❀✼ ✾❧ ✾�✾❧✂♦✾✿ ❧✾ ✿❡❝✼�❢✂❣✄✿✾❝✂✢� ❀❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗

✗r✓✙✗ ❡s✁✾♠✼s ✿❡❢✂✿✂❡�❀✼ �✼ s✼❧✼ ✾ q✄❡ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ q✄✂❡�❡s ♣✾✿✁✂❝✂♣✾✿✼�

❡✿✾� ♣✿✼❀✄❝✁✼ ❀❡ s✄s ❤✙❜✒✔✉✘✶ s✂�✼ ✾❀❡♠❞s❁ ✾ q✄❡ ❧✾ ♣✄❡s✁✾ ❡� ❥✄❡❣✼ ❀❡ s✄s ✿❡❝✄✿s✼s ✼ ❝✾♣✂✁✾❧❡s

❡✿✾� ✿❡s✄❧✁✾❀✼ ❀❡ s✄s ❡①♣❡✿✂❡�❝✂✾s ❡� ✄�✼ ✼ ♠ú❧✁✂♣❧❡s ✓✙♠❛r✘ ❀❡ ♣❡✿✁❡�❡�❝✂✾ q✄❡ s❡ ✾✿✁✂❝✄❧✾✿✼�

❡� ❡❧ ♠✾✿❝✼ ❀❡❧ ❀✂s❡ñ✼ ❀❡ ✄�✾ �✄❡✐✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧✳

✻✛ ❆ ♠r❞r ❞✕ ✓✒✕✚✚✕

❊s✁❡ ❝✾♣♥✁✄❧✼ ✁✄✐✼ ❝✼♠✼ ♣✿✼♣✢s✂✁✼ ♣✿❡s❡�✁✾✿ ❀❡ ♠✾�❡✿✾ s✂�✁☎✁✂❝✾ ❀✂✐❡✿s✼s ✾�❞❧✂s✂s q✄❡ ♣✼✿

s✄s ❀✂❢❡✿❡�✁❡s ♣❡✿s♣❡❝✁✂✐✾s ② ❤❡✿✿✾♠✂❡�✁✾s ♣✄❡s✁✾s ❡� ❥✄❡❣✼ ❝✼�s✂❀❡✿✾♠✼s ✿❡❧❡✐✾�✁❡s ♣✾✿✾

✂❧✄♠✂�✾✿ ② ❡�✿✂q✄❡❝❡✿ �✄❡s✁✿✼ ♣✿✼✆❧❡♠✾ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢�✳ ▲✼s ❀✂❢❡✿❡�✁❡s ✁✿✾✆✾❥✼s ✿❡❝✄♣❡✿✾❀✼s

❢✄❡✿✼� ✾❣✿✄♣✾❀✼s ❡� s❡❝❝✂✼�❡s ❀❡ ✾❝✄❡✿❀✼ ✾ ❡❥❡s ❝✼♠✄�❡s ✾ ❧✼s ♠✂s♠✼s✳ ❊� ❡s✁❡ s❡�✁✂❀✼

❝✼�s✁✿✄✂♠✼s ❝✂�❝✼ ✾♣✾✿✁✾❀✼s ❡� ❧✼s ❝✄✾❧❡s ✿❡✄�✂♠✼s ✂�✐❡s✁✂❣✾❝✂✼�❡s s✼✆✿❡ ❀❡ ❧✼s ♣✿✼❝❡s✼s ❀❡

✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❡� ✫♠☎✿✂❝✾ ▲✾✁✂�✾ ❡� ❣❡�❡✿✾❧ ② ❡� ✾❧❣✄�✼ ❧✼s ♣✾♥s❡s ❀❡ ❧✾ ✿❡❣✂✢�

❡� ♣✾✿✁✂❝✄❧✾✿❁ ✾❧❣✄�✾s ❀❡ ❧✾s ❝✄✾❧❡s ✾✐✾�♦✾✿✼� ❡� ✾�❞❧✂s✂s ❤✂s✁✢✿✂❝✼s s✼✆✿❡ ❧✼s ♠✂s♠✼s ② ✼✁✿✾s s❡

❝✼�❝❡�✁✿✾✿✼� ❡� ✾s♣❡❝✁✼s ❡s♣❡❝♥❢✂❝✼s ❀❡ ☎s✁✼s❀ ❡s✁✄❀✂✼s ❢✼❝✾❧✂♦✾❀✼s ❡� ❧✼s ♣✾♣❡❧❡s ❀❡s♣❧❡❣✾❀✼s

♣✼✿ ✾❝✁✼✿❡s q✄❡ ♣✾✿✁✂❝✂♣✾✿✼� ❀❡ ❀✂❝❤✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ✾ �✂✐❡❧ ❧✾✁✂�✼✾♠❡✿✂❝✾�✼❀

✿❡❢❧❡①✂✼�❡s ❡� ✁✼✿�✼ ✾❧ s✄✿❣✂♠✂❡�✁✼ ❀❡ ❧✾ ✿✾❝✂✼�✾❧✂❀✾❀ ❣❡✿❡�❝✂✾❧ ❡� ❧✼s s✂s✁❡♠✾s ❀❡

✾❀♠✂�✂s✁✿✾❝✂✢� ❀❡ ❥✄s✁✂❝✂✾ ✁✾♠✆✂☎� ❡� ❡❧ ❞♠✆✂✁✼ ✿❡❣✂✼�✾❧❀ ✂�❀✾❣✾❝✂✼�❡s ✿❡✾❧✂♦✾❀✾s

❡s♣❡❝♥❢✂❝✾♠❡�✁❡ s✼✆✿❡ ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ✭✾�✁✾ ❋❡ ②

❢✂�✾❧♠❡�✁❡ ♣✿❡s❡�✁✾♠✼s ✾❧❣✄�✾s �✼❝✂✼�❡s ✁❡✢✿✂❝✾s ❀❡ ❀✼s ✾✄✁✼✿❡s q✄❡ s✂ ✆✂❡� �✼ s❡ ❝✼�s✁✿✄②❡✿✼�

❡s♣❡❝♥❢✂❝✾♠❡�✁❡ ❡� ✁✼✿�✼ ✾❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗❁ ✁✾♠✆✂☎� ✿❡s✄❧✁✾✿✼� ✾♣✼✿✁❡s s✂❣�✂❢✂❝✾✁✂✐✼s

♣✾✿✾ ✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼✳ ■�✁❡�✁✾♠✼s ✿❡✾❧✂♦✾✿ ✄� ✿❡❝✼✿✿✂❀✼ ❧✼ ♠❞s ✐✾s✁✼

♣✼s✂✆❧❡❁ ♣❡✿✼ ✿❡❝✼�✼❝❡♠✼s q✄❡ ♣✿✼✆✾✆❧❡♠❡�✁❡ ❡①✂s✁❡� ✼✁✿✾s ✂�✐❡s✁✂❣✾❝✂✼�❡s q✄❡ �✼ ❧❧❡❣✾♠✼s ✾

❝✼�s✂❀❡✿✾✿ ② ❝✄②✼s ✾�❞❧✂s✂s ✼ ❤❡✿✿✾♠✂❡�✁✾s ❝✼�❝❡♣✁✄✾❧❡s ✁✾♠✆✂☎� ♣✼❀✿♥✾� ❝✼�✁✿✂✆✄✂✿ ✾

♣✿✼❢✄�❀✂♦✾✿ �✄❡s✁✿✾s ✂�❀✾❣✾❝✂✼�❡s✳



❋✂�✾❧♠❡�✁❡❁ ✿❡❝✄♣❡✿✾�❀✼ ✾ ✭✼♦♦✼ ✺✦✧✦✧✆✿✰✦✯✲✰✦✱❄ ② ❑✼s✁❡�✽❡✂� ✺✦✧✦✧✿✩✦✲✩✪❄❁ ♣✼❀❡♠✼s

❀❡s✁✾❝✾✿ q✄❡ ✾ ♣❡s✾✿ ❀❡ q✄❡ s❡ ❤✾ ♣✿✼❀✄❝✂❀✼ ✄� ✂�❝✿❡♠❡�✁✼ ❀❡❧ ✂�✁❡✿☎s ♣✼✿ ✂�❀✾❣✾✿❁ ❀❡s❀❡

❀✂❢❡✿❡�✁❡s ♣❡✿s♣❡❝✁✂✐✾s ② ❝✼� ✄� s✂❣�✂❢✂❝✾✁✂✐✼ ✾�❝❧✾❥❡ ❡♠♣♥✿✂❝✼❁ ❀✂✐❡✿s✾s ❀✂♠❡�s✂✼�❡s s✼❝✂✾❧❡s

❀❡❧ ✓✙♠❛r ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ❛✕♥✙✗❁ ✾ú� s✂❣✄❡ s✂❡�❀✼ ✄� ❞✿❡✾ ❡s❝✾s✾♠❡�✁❡ ✾✆✼✿❀✾❀✾ ❤✾s✁✾ ❡❧

♠✼♠❡�✁✼ ♣✼✿ ❡❧ ❞♠✆✂✁✼ ✾❝✾❀☎♠✂❝✼ ❧✼❝✾❧✳ ❈✼♠✼ ✿❡❝✼✿✿✂♠✼s ❡� ❡s✁❡ ❝✾♣♥✁✄❧✼❁ ✾❧❣✄�✼s✴✾s

✂�✐❡s✁✂❣✾❀✼✿❡s✴✾s s✼❝✂✾❧❡s s❡ ❀❡❀✂❝✾✿✼� ✾ ✿❡❝✼�s✁✿✄✂✿ ② ✾�✾❧✂♦✾✿ ❧✾ ❡♠❡✿❣❡�❝✂✾ ② ❡❧ ❀❡s✾✿✿✼❧❧✼ ❀❡

❀✂s✁✂�✁✼s ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ ✿❡❣✂✢� ♣✼�✂❡�❀✼ ❡❧ ❢✼❝✼ ❡� ❀✂✐❡✿s✼s

✾s♣❡❝✁✼s ❝✼♠✼ ❡❧ ❝✼�✁❡�✂❀✼ ❀❡ ❡s✾s ✿❡❢✼✿♠✾s❁ ❧✼s✴✾s ✾❝✁✼✿❡s ② ❀✂�❞♠✂❝✾s ✂�✐✼❧✄❝✿✾❀✾s ❡� ☎s✁✾s

② ✼✁✿✼s✴✾s �s✼✆✿❡ ❧✼s ❝✄✾❧❡s �✼ ✂�❀✾❣✾♠✼s ✾♠♣❧✂✾♠❡�✁❡ ♣✼✿ ❡s❝✾♣✾✿ ✾ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼✲

s❡ ✾✆✼❝✾✿✼� ✾ ✾�✾❧✂♦✾✿ ❀✂❢❡✿❡�✁❡s ✾s♣❡❝✁✼s ❀❡❧ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✼s s✂s✁❡♠✾s ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧

✿❡❢✼✿♠✾❀✾ �❝✼♠✼ s❡✿ ❧✾ ♣✿✂s✂✢� ♣✿❡✐❡�✁✂✐✾❁ ❧✼s ♣✿✼❝❡❀✂♠✂❡�✁✼s ❀❡ ❢❧✾❣✿✾�❝✂✾❁ ❧✼s

♣✿✼❝❡❀✂♠✂❡�✁✼s ✾✆✿❡✐✂✾❀✼s❁ ❡❧ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❥✄✿✾❀✼s❁ ❡�✁✿❡ ✼✁✿✼s✲ ✺✭✼♦♦✼❁✦✧✦✧✆✿✪✲✦✧❄✳

❊s♣❡❝♥❢✂❝✾♠❡�✁❡ ❡� ❧✼ q✄❡ ✿❡❢✂❡✿❡ ✾ ❧✼s ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼s ❀❡ ❧✼s ❛✚r♦✚✙♠✙✘ ❞✕ ✚✕✳r✚♠✙ s✂ ✆✂❡�

❧✼s ♠✂s♠✼s ❢✄❡✿✼� ❡s✁✄❀✂✾❀✼s ✾ �✂✐❡❧ ✿❡❣✂✼�✾❧❁ ❡❧ ❝✾s✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ �✼ ❤✾ s✂❀✼ ♣✿❞❝✁✂❝✾♠❡�✁❡

✾✆✼✿❀✾❀✼ ♠✼✁✂✐✼ ♣✼✿ ❡❧ ❝✄✾❧ �✼s ♣✿✼♣✄s✂♠✼s ❀❡❧✂�❡✾✿ ✾❧❣✄�✾s ♣✿✂♠❡✿✾s ✿❡❢❧❡①✂✼�❡s q✄❡ �✼s

♣✼s✂✆✂❧✂✁❡� ❡❝❤✾✿ ❧✄♦ s✼✆✿❡ ❡❧ ♠✂s♠✼✳





❊�t✁❛t✂❣✐❛ ✥✂t♦❞♦❧ó❣✐❝❛

▲✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢� ♣✼❀❡♠✼s ❡�♠✾✿❝✾✿❧✾ ❀❡�✁✿✼ ❀❡❧ ✕♥✳r✥✉✕ ✓✉✙✗✒✔✙✔✒✥r ❡� ❧✾ ♠❡❀✂❀✾

❡� q✄❡❁ ❝✼♠✼ ❀❡s❝✿✂✆❡� ✻❡✿�❞�❀❡♦ ✭✾♠♣✂❡✿✂❁ ❋❡✿�❞�❀❡♦ ❈✼❧❧✾❀✼❁ ❇✾♣✁✂s✁✾ ▲✄❝✂✼ ✺✦✧✩✧✿✰✯✮❄❁

❡❧ ♠✂s♠✼ s❡ ✼✿✂❡�✁✾ ✾ ❝✼♠♣✿❡�❀❡✿ ② ♣✿✼❢✄�❀✂♦✾✿ ❧✼s ❢❡�✢♠❡�✼s ❀❡ ✂�✁❡✿☎s❁ ❡①♣❧✼✿❞�❀✼❧✼s ❀❡s❀❡

❧✾ ♣❡✿s♣❡❝✁✂✐✾ ❀❡ ❧✼s✴✾s ♣✾✿✁✂❝✂♣✾�✁❡s ♣✾✿✾ ❝✼�✼❝❡✿ ❝✢♠✼ ♣❡✿❝✂✆❡� s✄✆❥❡✁✂✐✾♠❡�✁❡ ❧✼s ♠✂s♠✼s✳

❊� �✄❡s✁✿✼ ❝✾s✼ ❡� ♣✾✿✁✂❝✄❧✾✿ ✆✄s❝✾♠✼s ✿❡❝✼�s✁✿✄✂✿ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❡s✆✼♦✾❀✼s

♣✼✿ ✾❝✁✼✿❡s q✄❡❁ ♣❡✿✁❡�❡❝✂❡�✁❡s ✾ ❀✂s✁✂�✁✼s ✓✙♠❛r✘❁ ♣✾✿✁✂❝✂♣✾✿✼� ❡� ❡❧ ❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾

♣✿✼❝❡s✾❧ ♣❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ❡�✁✿❡ ❧✼s ✾ñ✼s ✦✧✧✰ ② ✦✧✧★✳ ❊s✁✾ ✁✿✾�s❢✼✿♠✾❝✂✢� q✄❡

✆✄s❝✾♠✼s ❡s✁✄❀✂✾✿ ❝✼�s✁✂✁✄②❡ ✄� s❡❣♠❡�✁✼ ❀❡ ✄� ♣✿✼❝❡s✼ ♠❞s ✾♠♣❧✂✼ ❀❡ ✿❡❢✼✿♠✾s ❀❡❧ s✂s✁❡♠✾

♣✿✼❝❡s✾❧ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ✂�✂❝✂✾❀✼ ✾ ❝✼♠✂❡�♦✼s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧❁ ✿❡✁✼♠✾❀✼ ❀✄✿✾�✁❡ ❧✼s ♣✿✂♠❡✿✼s

✾ñ✼s ❀❡❧ s✂❣❧✼ ❳❳■ ② s✄❝❡❀✂❀✼ ♣✼s✁❡✿✂✼✿♠❡�✁❡ ♣✼✿ ✼✁✿✼ ❝✼�❥✄�✁✼ ❀❡ ❝✾♠✆✂✼s ❡�✁✿❡ ❢✂�❡s ❀❡❧ ✾ñ✼

✦✧✩★ ② ♣✿✂�❝✂♣✂✼s ❀❡❧ ✾ñ✼ ✦✧✩✱✳ ❉❡ ❡s✁❡ ♠✼❀✼ ♣✼❀❡♠✼s ❝✼�s✂❀❡✿✾✿ q✄❡ ❡❧ ❞✒✘✕ñr ❞✕ ♥✉✕✘✔✚✙

✒♥✥✕✘✔✒♦✙✓✒✐♥ ✕✘ ❞✕ ✓✙✚✖✓✔✕✚ ✔✚✙♥✘✕✓✓✒r♥✙✗ r ✔✚✙♥✘✥✕✚✘✙✗ ②✾ q✄❡❁ ❝✼♠✼ ❀❡s✁✾❝✾♠✼s❁

✿❡❝✼❧❡❝✁✾♠✼s ❀✾✁✼s ❀❡ ✄� ♣❡✿♥✼❀✼ s✼❝✂✼✲❤✂s✁✢✿✂❝✼ ❡s♣❡❝✂❢✂❝✼❁ ✆✄s❝✾�❀✼ ✁✼♠✾✿ ✄�✾ ❢✼✁✼❣✿✾❢♥✾ ❀❡❧

♠✂s♠✼✳ ✫ s✄ ✐❡♦ ❝✼♠✼ ✁✾♠✆✂☎� s❡ñ✾❧✾♠✼s ❡� ❧✼s ❝✾♣♥✁✄❧✼s ♣✿❡✐✂✼s s✂ ✆✂❡� ❧✼s ♣✿✼❝❡s✼s ❀❡

✿❡❢✼✿♠✾s ♣✿✼❝❡s✾❧❡s ♣❡�✾❧❡s ❀❡s✾✿✿✼❧❧✾❀✼s ❡� ✼✁✿✼s ❡s❝❡�✾✿✂✼s ❀❡ ▲✾✁✂�✼✾♠☎✿✂❝✾ ❢✄❡✿✼�

✾�✾❧✂♦✾❀✼s ❡� ♣✿✼❢✄�❀✂❀✾❀❁ ❡❧ ❝✾s✼ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ s❡ ❡�❝✄❡�✁✿✾ ✾✆✼✿❀✾❀✼ ❀❡♠✾�❡✿✾

✂�❝✂♣✂❡�✁❡❁ ♠✼✁✂✐✼ ♣✼✿ ❡❧ ❝✄✾❧ ❝✼�s✂❀❡✿✾♠✼s ✾❧ ♣✿❡s❡�✁❡ ❞✒✘✕ñr ❞✕ ✒♥✥✕✘✔✒♦✙✓✒✐♥ ❞✕ ✓✙✚✖✓✔✕✚

✕♦❛✗r✚✙✔r✚✒r✳ ✫s♥ ❧✼s ✾s♣❡❝✁✼s ✂❀❡�✁✂❢✂❝✾❀✼s ❝✼♠✼ ♠❞s s✂❣�✂❢✂❝✾✁✂✐✼s ❡� ❡❧ ♠✂s♠✼ ❢✄❡✿✼�

❡♠❡✿❣✂❡�❀✼ ❀❡❧ ✁✿✾✆✾❥✼ ❡♠♣♥✿✂❝✼ ② ❀❡ ❧✾ ❝✼♠♣✾✿✾❝✂✢� ❀❡ ☎s✁✼s ❝✼� ❧✼s ✾�❞❧✂s✂s ✿❡✾❧✂♦✾❀✼s ❡�

✼✁✿✼s ❝✼�✁❡①✁✼s s✼❝✂✼✲❤✂s✁✢✿✂❝✼s ✺✻❡✿�❞�❀❡♦ ✭✾♠♣✂❡✿✂ ❡✁ ✾❧✳❁ ✦✧✩✧✿✩✬✩✲✩✬✦❄✳

P✼❀❡♠✼s ❝✼�s✂❀❡✿✾✿ ✁✾♠✆✂☎� q✄❡ ❡❧ ❞✒✘✕ñr ❀❡❧ ♣✿❡s❡�✁❡ ❡s✁✄❀✂✼ ❡s ❀❡ ❝✾✿❞❝✁❡✿ ✳✗✕♦✒❜✗✕✳ ❊s✁❡

✁✂♣✼ ❀❡ ❀✂s❡ñ✼❁ ❝✼♠✼ ❀❡s❝✿✂✆❡ ▼❡�❀✂♦❞✆✾❧ ✺✦✧✧✯✿✩✧✦❄❁ ♣❡✿♠✂✁❡ ❀✄✿✾�✁❡ ❡❧ ❀❡s✾✿✿✼❧❧✼ ❀❡ ❧✾

✂�✐❡s✁✂❣✾❝✂✢� ✾❀✼♣✁✾✿ ✄�✾ ♣✼s✁✄✿✾ ✾✆✂❡✿✁✾❁ �✾✁✄✿✾❧❁ s✂� ✿❡s✁✿✂❝❝✂✼�❡s ✁❡✢✿✂❝✾s q✄❡ ❝✼�❀✂❝✂✼�❡� ❡❧

s✄✿❣✂♠✂❡�✁✼ ② ❧✾ ❝✼�❝❡♣✁✄✾❧✂♦✾❝✂✢� ❀❡ ✂❀❡✾s✳ ▲✾ ❀❡❝✂s✂✢� ❀❡ ❀❡s✾✿✿✼❧❧✾✿ ✄� ❡s✁✄❀✂✼ ❝✼� ❡s✁✾s

❝✾✿✾❝✁❡✿♥s✁✂❝✾s ❧✾ ♣✼❀❡♠✼s ✐✂�❝✄❧✾✿ ✾❧ ❝✾✿❞❝✁❡✿ ❡①♣❧✼✿✾✁✼✿✂✼ ✾�✁❡s ✿❡❢❡✿✂❀✼✳ ❊s ❀❡❝✂✿❁ ✾ q✄❡ ❡❧

♣✿✼❝❡s✼ ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧ s✼✆✿❡ ❡❧ ❝✄✾❧ ✆✄s❝✾♠✼s ✿❡❢❧❡①✂✼�✾✿ �✼ s❡

❡�❝✼�✁✿✾✆✾ ❡s✁✄❀✂✾❀✼ ❡� ♣✿✼❢✄�❀✂❀✾❀ ✾ ❀✂❢❡✿❡�❝✂✾ ❀❡ ✼✁✿✼s ❝✼�✁❡①✁✼s ❡� ❀✼�❀❡ ❡❧ ✁❡♠✾ ✁✄✐✼

♠✾②✼✿ ❝❡�✁✿✾❧✂❀✾❀ ❡� ❡❧ ❝✾♠♣✼ ✾❝✾❀☎♠✂❝✼✳ P✼✿ ❧✼ ✁✾�✁✼❁ ❝✼� ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢� ✆✄s❝✾♠✼s

❝✼♠❡�♦✾✿ ✾ ❝✼�✼❝❡✿ ✄� ♣❡✿♥✼❀✼ ❡s♣❡❝♥❢✂❝✼ ❀❡❧ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡❧ s✂s✁❡♠✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧

♣✿✼✐✂�❝✂✾❧ s✂� ❝✼�✁✾✿ ❝✼� ✾♠♣❧✂✼s ✾�✁❡❝❡❀❡�✁❡s s✼✆✿❡ ❡❧ ✁❡♠✾ ❡� ❀✂❝❤✼ ❝✼�✁❡①✁✼✳



▲✾ ❢❧❡①✂✆✂❧✂❀✾❀ ❀❡❧ ❀✂s❡ñ✼ ❀❡ �✄❡s✁✿✾ ✂�✐❡s✁✂❣✾❝✂✢� ♣✼❀❡♠✼s ❡�❝✼�✁✿✾✿❧✾ ✿❡❢❧❡❥✾❀✾ ✾ s✄ ✐❡♦

❡� ❧✾s ❤❡✿✿✾♠✂❡�✁✾s ✾�✾❧♥✁✂❝✾s ✄✁✂❧✂♦✾❀✾s ❡� ❧✾ ♠✂s♠✾ ✺▼❡�❀✂♦❞✆✾❧❁ ✦✧✧✯✿★✯❁✪★❄✳ ❊� ❡s✁✾

❀✂✿❡❝❝✂✢� ♣✼❀❡♠✼s ❀❡s✁✾❝✾✿ q✄❡❁ ❧✾ ❡①✂s✁❡�❝✂✾ ❀❡ ❀✂✐❡✿s✾s ♣❡✿s♣❡❝✁✂✐✾s ♣✄❡s✁✾s ❡� ❥✄❡❣✼ ❡� ✼✁✿✾s

✂�✐❡s✁✂❣✾❝✂✼�❡s ♣✾✿✾ ✾✆✼✿❀✾✿ ❡ ✂�✁❡✿♣✿❡✁✾✿ ❡s✁❡ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼ ✲❝✼♠✼ ❧✾s ❧❡❝✁✄✿✾s ❀❡ ☎s✁❡ ❀❡s❀❡

✄�✾ ♣❡✿s♣❡❝✁✂✐✾ ❧✼�❣✂✁✄❀✂�✾❧❁ ❧✾s ✿❡❢❧❡①✂✼�❡s ❡� ✁✼✿�✼ ✾❧ ✿✼❧ ❀❡s❡♠♣❡ñ✾❀✼ ❡� ☎s✁✼s ♣✼✿ ✾❝✁✼✿❡s

❧✼❝✾❧❡s❁ ✿❡❣✂✼�✾❧❡s ❡ ✂�✁❡✿�✾❝✂✼�✾❧❡s ② ❧✾s ✂�❀✾❣✾❝✂✼�❡s ✿❡s♣❡❝✁✼ ❀❡ ❧✾s ✿✾❝✂✼�✾❧✂❀✾❀❡s

❡♠❡✿❣❡�✁❡s ❡� ❡❧ ♠✾✿❝✼ ❀❡ ❡s✁✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢�✲ �✼s s✂✿✐✂❡✿✼� ❀❡ ❣✄♥✾s ♣✾✿✾ ♣❡�s✾✿

❡❧ ♣✿✼❝❡s✼ ❧✼❝✾❧✳ ✫ ❡s✁✼s ✾�❞❧✂s✂s ♣✼❀❡♠✼s s✄♠✾✿ ❧✼s ✿❡✾❧✂♦✾❀✼s s✼✆✿❡ ❧✾ ♣✄❡s✁✾ ❡�

❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡❁ q✄❡ s✂ ✆✂❡�

❡s❝✾♣✾� ✾ �✄❡s✁✿✼ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼❁ �✼s ♣✼s✂✆✂❧✂✁✾✿✼� ❝✼�✼❝❡✿ ❝✼� ♠✾②✼✿ ♣✿✼❢✄�❀✂❀✾❀ ✾❧❣✄�✾s
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♣✼s✂✆✂❧✂✁✾✿✼� ✂❀❡�✁✂❢✂❝✾✿ ❧✼s ✁❡♠✾s ✼ ❀✂♠❡�s✂✼�❡s q✄❡ �✼s ✿❡s✄❧✁✾✿✼� ✿❡❧❡✐✾�✁❡s✳ ✫ s✄ ✐❡♦

✿❡❝✄✿✿✂♠✼s ✾❧ ❝✼�✁✿✼❧ ❀❡ ❧✼s ♠✂s♠✼s ✾ ♣✾✿✁✂✿ ❀❡ s✄ ❝✼�✁✿✾s✁❡ ❝✼� ❡❧ ❝✼�✼❝✂♠✂❡�✁✼ ❡①✂s✁❡�✁❡ s✼✆✿❡
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❧✂♠✂✁✾❝✂✼�❡s ❡� ❧✾ ✿❡✾❧✂♦✾❝✂✢� ❀❡ ❡�❝✄❡�✁✿✼s ♣✿❡s❡�❝✂✾❧❡s✳ ▲✾ s✂✁✄✾❝✂✢� ✾�✁❡s ♠❡�❝✂✼�✾❀✾

❝✼�✁✿✂✆✄②✢ ❡�✁✼�❝❡s ✾ q✄❡ ✁✼♠❡♠✼s ❧✾ ❀❡❝✂s✂✢� ❀❡ �✼ ✿❡✾❧✂♦✾✿ ❡� ❡s✁✾ ✼♣✼✿✁✄�✂❀✾❀ ❀✂❝❤✾s

❡�✁✿❡✐✂s✁✾s✳ ✭✂ ✆✂❡� ✾ ❧✼ ❧✾✿❣✼ ❀❡❧ ✾ñ✼ ✦✧✦✧ ✁✄✐✂♠✼s ♠❡s❡s ❡� ❧✼s q✄❡ ❧✾s ✿❡s✁✿✂❝❝✂✼�❡s s✾�✂✁✾✿✂✾s

❢✄❡✿✼� ♠❡�✼s ❡s✁✿✂❝✁✾s ❝✼�s✂❀❡✿✾♠✼s q✄❡ �✼ ❡s✁✾✆✾� ❀✾❀✾s ❧✾s ❝✼�❀✂❝✂✼�❡s ♣✾✿✾ ❝✼�✐✼❝✾✿ ✾

✾❝✁✼✿❡s ✿❡❢❡✿❡�✁❡s ❡� ❡❧ ❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋ ✾ ❡�❝✄❡�✁✿✼s ♣✿❡s❡�❝✂✾❧❡s ❝✼� ❡❧ ❢✂� ❀❡

✿❡❝✄♣❡✿✾✿ s✄s ❡①♣❡✿✂❡�❝✂✾s ❡� ❀✂❝❤✼ ♣✿✼❝❡s✼✳

✫ ❧✼ ✾�✁❡✿✂✼✿♠❡�✁❡ s❡ñ✾❧✾❀✼ ♣✼❀❡♠✼s ✾❣✿❡❣✾✿ q✄❡ ❡❧ ✼✆❥❡✁✼ ❀❡ ❡s✁✄❀✂✼ ❀❡ ❧✾ ♣✿❡s❡�✁❡

✂�✐❡s✁✂❣✾❝✂✢� ✆✄s❝✾✿❞ s❡✿ ♣✿✼❢✄�❀✂♦✾❀✼ ❡� ❡❧ ♠✾✿❝✼ ❀❡ ❧✾ ✁❡s✂s ❀✼❝✁✼✿✾❧ ❡� ❧✾ ❝✄✾❧ ♠❡ ❡�❝✄❡�✁✿✼

✾✐✾�♦✾�❀✼ ❡� ❡❧ ♠✾✿❝✼ ❀❡❧ ❉✼❝✁✼✿✾❀✼ ❡� ❊s✁✄❀✂✼s ✭✼❝✂✾❧❡s ❀❡ ❧✾ s❖▲ ② ❀❡ ❧✾ ✆❡❝✾ ✂�✁❡✿�✾



❀✼❝✁✼✿✾❧ ✾s✂❣�✾❀✾ ♣✼✿ ❈❖❖■❈❊✵✳ ➱s✁❡ ❢✄❡ ✼✁✿✼ ❀❡ ❧✼s ♠✼✁✂✐✼s q✄❡❁ ♣✼✿ ✄� ❧✾❀✼❁ �✼s ✂♠♣✄❧s✢ ✾

❀❡s❡s✁✂♠✾✿ ❡❧ ✂�✁❡�✁✼ ❀❡ ✿❡✾❧✂♦✾✿ ❡�✁✿❡✐✂s✁✾s ❀❡ ♠✾�❡✿✾ ✐✂✿✁✄✾❧ ❧✾s ❝✄✾❧❡s ❝✼�s✂❀❡✿✾♠✼s q✄❡ �✼

�✼s ♣❡✿♠✂✁✂✿♥✾� ❣❡�❡✿✾✿ ❧✾s ❝✼�❀✂❝✂✼�❡s ✾❀❡❝✄✾❀✾s ♣✾✿✾ ❡❧ ❀❡s✾✿✿✼❧❧✼ ❀❡ ❡s✁✾s ✂�s✁✾�❝✂✾s �✂

✾❧❝✾�♦✾✿ ❡❧ ♠✂s♠✼ ❣✿✾❀✼ ❀❡ ♣✿✼❢✄�❀✂❀✾❀ ❡� ❧✼s ✁❡♠✾s q✄❡ �✼s ✂�✁❡✿❡s✾� ✂�❀✾❣✾✿✳ ✫ ❡s✁✼ ♣✼❀❡♠✼s

s✄♠✾✿ ✾❀❡♠❞s q✄❡ ❧✼s ✾❝✁✼✿❡s q✄❡ ❀❡s❡✾♠✼s ❡�✁✿❡✐✂s✁✾✿ ♣✄❡❀❡� ♠✼s✁✿✾✿s❡ ✿❡✁✂❝❡�✁❡s ✾❧

❀❡s✾✿✿✼❧❧✼ ❀❡ ❧✾s ♠✂s♠✾s ✆✾❥✼ ❡s✁✾ ♠✼❀✾❧✂❀✾❀✳ ❊s✁✾s ❀✂❢✂❝✄❧✁✾❀❡s ❡� ❧✾ ❝✼�❝✿❡❝✂✢� ❀❡ ❡�✁✿❡✐✂s✁✾s

�✼s ❧❧❡✐✢ ✾ ♣✿✂✼✿✂♦✾✿ ❡❧ ❝✂❡✿✿❡ ❀❡ ❡s✁✾ ♣✿✂♠❡✿✾ ❡✁✾♣✾ ❀❡ ❧✾ ✂�✐❡s✁✂❣✾❝✂✢� ✾ ♣✾✿✁✂✿ ❀❡ ❧✾ ♣✿❡s❡�✁✾❝✂✢�

❀❡ ❧✾ ✁❡s✂s ❀❡ ♠✾❡s✁✿♥✾ q✄❡ �✼s ♣❡✿♠✂✁✂✿♥✾ ✾✿✿✂✆✾✿ ✾ ✄�✾s ♣✿✂♠❡✿✾s ❝✼�❝❧✄s✂✼�❡s s✼✆✿❡ ❧✾ ✁❡♠❞✁✂❝✾

❡� ❡s✁✄❀✂✼ ② ✿❡❀✂s❡ñ✾✿ ❧✾ ♣✿✼♣✄❡s✁✾ ♣✾✿✾ ❧✾ ✁❡s✂s ❀✼❝✁✼✿✾❧ ✂�❝✼✿♣✼✿✾�❀✼ ❡� ❧✾ ♠✂s♠✾ ✾s♣❡❝✁✼s q✄❡

�✼ ✾❧❝✾�♦✾♠✼s ✾ ✾✆✼✿❀✾✿ ❡� ❡s✁✾ ✂�s✁✾�❝✂✾✳ ✫s✂♠✂s♠✼ ✿❡s✄❧✁✾ ♣❡✿✁✂�❡�✁❡ ♠❡�❝✂✼�✾✿ q✄❡ s✂ ✆✂❡�

❡①✂s✁❡� ✁✿✾✆✾❥✼s s✼✆✿❡ ❡❧ ✁❡♠✾ ✆✾s✾❀✼s ♣✿✂�❝✂♣✾❧♠❡�✁❡ ❡� ❧✾ ✁☎❝�✂❝✾ ❀❡ ❡�✁✿❡✐✂s✁✾❁ ❝✼♠✼ ♣✼✿

❡❥❡♠♣❧✼ ❧✼s ❀❡ ▲✾�❣❡✿ ✺✦✧✧★❄❁ P✾❧✾❝✂✼s ▼✄ñ✼♦ ✺✦✧✩✩❄❁ ●✼�♦✾❞❧❡♦ ●✄✾✿❀✾ ✺✦✧✩✬❁✦✧✩✱❄❁ ▼✂✿✾

✺✦✧✩★✾❁ ✦✧✩★✆❄❁ ✻❡✿s✾�✁ ✺✦✧✩★❄ ② ❈✂✼❝❝❤✂�✂ ✺✦✧✩★❁✦✧✩✱❄❁ ✼✁✿✼ ❝✼�❥✄�✁✼ ❀❡ ✂�✐❡s✁✂❣✾❝✂✼�❡s q✄❡

✁✾♠✆✂☎� ✾✿✿✂✆✾✿✼� ✾ ✿❡s✄❧✁✾❀✼s s✂❣�✂❢✂❝✾✁✂✐✼s s✼✆✿❡ ❡❧ ✁❡♠✾ s❡ ❡�❝✼�✁✿✾✿✼� ✆✾s✾❀✾s

♣✿✂�❝✂♣✾❧♠❡�✁❡ ❡� ❡❧ ✾�❞❧✂s✂s ❀❡ ❀✼❝✄♠❡�✁✼s s❡❝✄�❀✾✿✂✼s✳ ❊s ❀❡❝✂✿❁ ❡� ❧✼s q✄❡ ❧✾ ✆✾s❡ ❡♠♣♥✿✂❝✾

❡s✁✄✐✼ ❝✼�s✁✂✁✄✂❀✾ ♣✼✿ ✾�❞❧✂s✂s ❀❡ �✼✁✾s ♣❡✿✂✼❀♥s✁✂❝✾s❁ ✿❡✐✂s✁✾s ❀❡ ✾✆✼❣✾❀✼s✴✾s❁ ✂�❢✼✿♠❡s ②

❝✼�❝❧✄s✂✼�❡s ❀❡ ❥✼✿�✾❀✾s ❀❡ ✿❡✐✂s✂✢� ❀❡ ♣✿❞❝✁✂❝✾s ❀❡ ❣❡s✁✂✢�❁ ♣✿✼②❡❝✁✼s❁ ✿❡♣✼✿✁❡s❁ ❀✾✁✼s ②

❢✂�✾�❝✂✾♠✂❡�✁✼s ❀❡ ✼✿❣✾�✂s♠✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s❁ ❀✼❝✄♠❡�✁✼s ❀❡ ✾❣❡�❝✂✾s �✾❝✂✼�✾❧❡s❁ ♣✿✼❣✿✾♠✾s

♣✾✿✾ ❧✾ ✂♠♣❧❡♠❡�✁✾❝✂✢� ❀❡ ♣✿✼❝❡s✼s ❀❡ ✿❡❢✼✿♠✾ ✂♠♣✄❧s✾❀✼s ✁✾�✁✼ ♣✼✿ ✼✿❣✾�✂s♠✼s

✂�✁❡✿�✾❝✂✼�✾❧❡s ❝✼♠✼ ♣✼✿ ✼✿❣✾�✂s♠✼s ❀❡ ❣✼✆✂❡✿�✼s ❧✼❝✾❧❡s❁ ✆✼❧❡✁✂�❡s ❡s✁✾❀♥s✁✂❝✼s ❀❡

✂�s✁✂✁✄❝✂✼�❡s ✐✂�❝✄❧✾❀✾s ✾ ❧✾ ✾❝✄s✾❝✂✢� ② ❧✾ ❀❡❢❡�s✾ ✾ �✂✐❡❧ �✾❝✂✼�✾❧ ② ❡� ❡❧ ✾�❞❧✂s✂s ❀❡

❡�✁✿❡✐✂s✁✾s ❝✼� ✾❝✁✼✿❡s ✿❡❢❡✿❡�✁❡s ✾ �✂✐❡❧ �✾❝✂✼�✾❧ ❡� ❡s✁✼s ♣✿✼❝❡s✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ♣❡✿✼ �✼

✿❡✾❧✂♦✾❀✾s ♣✼✿ ❧✼s✴✾s ♣✿✼♣✂✼s✴✾s ✂�✐❡s✁✂❣✾❀✼✿❡s✴✾s s✂ �✼ ♣✼✿ ✼✁✿✼s✴✾s ✾❣❡�✁❡s ② ❝✼� ✼✁✿✼s ❢✂�❡s

q✄❡ ❡①❝❡❀♥✾� ✾ s✄s ❡s✁✄❀✂✼s✳ ❊�✁✿❡ ❡s✁❡ s❡❣✄�❀✼ ❣✿✄♣✼ ♣✼❀❡♠✼s ♠❡�❝✂✼�✾✿ ❧✼s ✁✿✾✆✾❥✼s ❀❡

♦✾✿❣✾s ♦✂✾�❝✼s ✺✦✧✧✯❄❁ ●✾�✼� ✺✦✧✧★❄❁ ❈✼✼♣❡✿ ✺✦✧✧✱❄❁ ●✄✁✂☎✿✿❡♦ ✺✦✧✩✮❄❁ ❇✂�❀❡✿ ✺✦✧✩✯❄❁ ❉✂✾♦

P✄❝❤❡✁✾ ✺✦✧✩★❄❁ ✻✾✁❤✾♦② ✺✦✧✦✧❄✳ P✼❀❡♠✼s s❡ñ✾❧✾✿ q✄❡ �✄❡s✁✿✾ ✂�✐❡s✁✂❣✾❝✂✢� s❡ ✄✆✂❝✾ ❀❡�✁✿✼ ❀❡

❡s✁❡ s❡❣✄�❀✼ ❣✿✄♣✼ ❀❡ ✁✿✾✆✾❥✼s ② q✄❡ ✆✄s❝✾✿❡♠✼s ❡� ✄�✾ ♣✿✢①✂♠✾ ✂�s✁✾�❝✂✾ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢�

✂�✁✿✼❀✄❝✂✿ ❧✾ ✁☎❝�✂❝✾ ❀❡ ❡�✁✿❡✐✂s✁✾ ♣✾✿✾ ✾❝❡✿❝✾✿�✼s ✾❧ ✾✆✼✿❀✾❥❡ ❡♠♣♥✿✂❝✼ ❀❡s✾✿✿✼❧❧✾❀✼ ♣✼✿ ❡❧

♣✿✂♠❡✿ ❣✿✄♣✼ ❀❡ ❡s✁✄❀✂✼s ♠❡�❝✂✼�✾❀✼✳

✫ ♠✼❀✼ ❀❡ ❝✂❡✿✿❡ ♣✼❀❡♠✼s s❡ñ✾❧✾✿ q✄❡ ❡❧ ♣✿❡s❡�✁❡ ✾♣✾✿✁✾❀✼ ✁✄✐✼ ❝✼♠✼ ✼✆❥❡✁✂✐✼ ❀❡s❝✿✂✆✂✿ ❧✾

❡s✁✿✾✁❡❣✂✾ ♠❡✁✼❀✼❧✢❣✂❝✾ ❝✼�s✁✿✄✂❀✾ ♣✾✿✾ ❡❧ ❀❡s✾✿✿✼❧❧✼ ❀❡ �✄❡s✁✿✾ ✂�✐❡s✁✂❣✾❝✂✢�✳ ❊� ❡s✁❡ s❡�✁✂❀✼

s❡ñ✾❧✾♠✼s q✄❡ ❧✾ ♠✂s♠✾ s❡ ✄✆✂❝✾ ❡�✁✿❡ ❧✼s ❡s✁✄❀✂✼s ❀❡ ❝✾✿❞❝✁❡✿ ✓✉✙✗✒✔✙✔✒✥r❁ q✄❡ s❡ s✄ ❞✒✘✕ñr ✘✕

✓✙✚✙✓✔✕✚✒③✙ ❛r✚ ✘✕✚ ✔✚✙♥✘✕✓✓✒r♥✙✗ r ✔✚✙♥✘✥✕✚✘✙✗ ② ✳✗✕♦✒❜✗✕ ② q✄❡ ❧✾ ✁☎❝�✂❝✾ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢�



✄✁✂❧✂♦✾❀✾ ❢✄❡ ❡❧ ✙♥✖✗✒✘✒✘ ❞✕ ✓r♥✔✕♥✒❞r ✓✉✙✗✒✔✙✔✒✥r ✾♣❧✂❝✾❀✾ ✾ ❧✾s ❀✂s✁✂�✁✾s ✄�✂❀✾❀❡s q✄❡

❝✼♠♣✄s✂❡✿✼� �✄❡s✁✿✾ ♠✄❡s✁✿✾✳ ❋✂�✾❧♠❡�✁❡ ✆✄s❝✾♠✼s ✿❡❢❧❡①✂✼�✾✿ s✼✆✿❡ ❧✾s ❀✂❢✂❝✄❧✁✾❀❡s

✾✁✿✾✐❡s✾❀✾s ❀✄✿✾�✁❡ ❡❧ ♣✿✼❝❡s✼ ❀❡ ✂�✐❡s✁✂❣✾❝✂✢� ❡� ♣✾✿✁✂❝✄❧✾✿ ❡� ❧✼ ✿❡❢❡✿❡�✁❡ ✾❧ ✾❝❝❡s✼ ✾❧ ❝✾♠♣✼

q✄❡ ✁✄✐✼ ❧✄❣✾✿ ❡� ❡❧ ♠✾✿❝✼ ❀❡ ✄�✾ s✂✁✄✾❝✂✢� ❡①❝❡♣❝✂✼�✾❧ ❀❡ ♣✾�❀❡♠✂✾✳







❘✂❡❧✂①✐♦♥✂� �♦❜✁✂ ✂❧♠♦❞✂❧♦ ✥✁♦❝✂�❛❧ ✥✂♥❛❧ ✈✐❣✂♥t✂ ✥✁✂✈✐♦ ❛❧ ✥✁♦❝✂�♦ ❞✂

✁✂❡♦✁♠❛

✶✛ ■♥✔✚r❞✉✓✓✒✐♥

❈✼♠✼ ♠❡�❝✂✼�✾♠✼s ❡� ❡❧ ❝✾♣♥✁✄❧✼ ✂�✁✿✼❀✄❝✁✼✿✂✼❁ ❡� ❧✾ ♣✿❡s❡�✁❡ ✂�✐❡s✁✂❣✾❝✂✢�❁ �✼s

♣✿✼♣✼�❡♠✼s ✿❡❝✼�s✁✿✄✂✿ ❡❧ ♣✿✼❝❡s✼ ❀❡ ❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈✢❀✂❣✼ P✿✼❝❡s✾❧ P❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾

❀❡ ✭✾�✁✾ ❋❡ ✺❈PP✭❋❄✳ ❊s ❀❡❝✂✿❁ ✆✄s❝✾♠✼s ✂❀❡�✁✂❢✂❝✾✿ ❝✢♠✼ ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s

♣✿❡s❡�✁❡s ❡� ❡❧ ❀❡✆✾✁❡ ♣ú✆❧✂❝✼ ② ♣✼❧♥✁✂❝✼ s❡ ❢✄❡✿✼� ✾✿✁✂❝✄❧✾�❀✼ ♣✾✿✾ ❀❡❧✂�❡✾✿ ❡❧ �✄❡✐✼ s✂s✁❡♠✾

❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❧✼❝✾❧✳ P✾✿✾ ❡❧❧✼ s❡ ✿❡❝✄♣❡✿✾✿❞� ❧✾s ❢✄�❀✾♠❡�✁✾❝✂✼�❡s ❀❡ ✾❝✁✼✿❡s ♣❡✿✁❡�❡❝✂❡�✁❡s

✾ ❀✂✐❡✿s✼s ✓✙♠❛r✘ �✕✤✕✓✉✔✒✥r✶ ✗✕♦✒✘✗✙✔✒✥r✶ ✤✉❞✒✓✒✙✗✶ ✓r✚❛r✚✙✔✒✥r✲❁ s❡✾ ❀❡ ♠✾�❡✿✾ ❡①❝❧✄s✂✐✾ ✾

✾❧❣✄�✼ ❀❡ ❡❧❧✼s ✼ ♣✾✿✾❧❡❧✾♠❡�✁❡ ✾ ♠❞s ❀❡ ✄�✼✳ ✫ s✄ ✐❡♦ ✿❡❝✄♣❡✿✾♠✼s ❧✾s ❡①♣✼s✂❝✂✼�❡s ❀❡

♠✼✁✂✐✼s ❀❡ ❧✼s ❀✂✐❡✿s✼s ♣✿✼②❡❝✁✼s ❀❡ ❧❡② q✄❡ ❝✼�s✁✂✁✄②❡✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ② ❀❡ ❧✾s

✂�✂❝✂✾✁✂✐✾s q✄❡ ❢✄�❝✂✼�✾✿✼� ❀❡ ✾�✁❡❝❡❀❡�✁❡s ✾❧ ♠✂s♠✼✳

❈✼♠✼ ✁✾♠✆✂☎� ②✾ ❢✄❡ s❡ñ✾❧✾❀✼ ❡s✁❡ ♣✿✼❝❡s✼ ❀❡ ❀❡✆✾✁❡ �✼ s❡ ✿❡❀✄❥✼ ✾❧ ✓✙♠❛r ✗✕♦✒✘✗✙✔✒✥r ② ✾❧

✁✿✾✁✾♠✂❡�✁✼ ❀❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ✾✆✼✿❀✾❀✼ ❡� ❡❧ ✾ñ✼ ✦✧✧★✳ P✼✿ ❡❧ ❝✼�✁✿✾✿✂✼❁ ❝✼♠❡�♦✢ ✾�✁❡s

❀❡ ❀✂❝❤✼ ✁✿✾✁✾♠✂❡�✁✼ ② s❡ ❡①✁❡�❀✂✢ ✾❀❡♠❞s ♣✼✿ ❢✄❡✿✾ ❀❡❧ ♠❡�❝✂✼�✾❀✼ ✓✙♠❛r✳ ❊s♣❡❝♥❢✂❝✾♠❡�✁❡

❡� ❡s✁❡ ❝✾♣♥✁✄❧✼ ✾�✾❧♥✁✂❝✼ �✼s ❢✼❝✾❧✂♦✾✿❡♠✼s❁ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿❁ ❡� ❀❡s❝✿✂✆✂✿ ❝✼♠✼ s❡ ❡�❝✼�✁✿✢

❝✼�❢✼✿♠✾❀✼ ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ✂�✁❡❣✿✾❧ q✄❡ s❡ ✼✿✂❡�✁✢ ✾ s✄s✁✂✁✄✂✿ ❡❧ ♠✼❀❡❧✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧

✂�q✄✂s✂✁✂✐✼ ♣✼✿ ✄�✼ ✾❝✄s✾✁✼✿✂✼✳ ❊� s❡❣✄�❀✼ ❧✄❣✾✿ ✿❡❝✼✿✿❡✿❡♠✼s ❧✼s ✾�✁❡❝❡❀❡�✁❡s q✄❡ s✂✿✐✂❡✿✼�

❀❡ ✆✾s❡ ② s✄s✁❡�✁✼ ♣✾✿✾ ❡❧ ❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋✳ ❋✂�✾❧♠❡�✁❡❁ ✿❡❝✼�s✁✿✄✂✿❡♠✼s ❧✾s

✾✿❣✄♠❡�✁✾❝✂✼�❡s ❢✼❝✾❧✂♦✾❀✾s❁ ❝✼♠✼ s❡ñ✾❧✢ ✭✼♦♦✼ ✺✦✧✦✧✆✿✩✯❄ ♣✾✿✾ ❡❧ ❝✼�✁❡①✁✼ ❀❡ ✫✿❣❡�✁✂�✾❁

✁✂✄☎✆ ✝✂✁ ✞✟✠✟✂✁ ✡ ☛✆☞✆✠✌✂✁ ☛✆✝ ✍✂☛✆✝✂ ✟✎✏✑✟✁✟✌✂☎✟✒✝ ✏✑✆ ✂☎✓✒✎✟✔✒✄✒ ✝✒ ✕✞✟✆✖✒ ✖✑✁✌✟✠✟✒ ✗✆✎✒✝✘ ✡

q✄❡ ❧✼s ❛✚r♦✚✙♠✙✘ ❀❡ ✿❡❢✼✿♠✾ ✾ �✂✐❡❧ ✿❡❣✂✼�✾❧ ❡� ❣❡�❡✿✾❧ ② ✾ �✂✐❡❧ ❧✼❝✾❧ ❡� ♣✾✿✁✂❝✄❧✾✿ s❡

♣✿✼♣✄s✂❡✿✼� s✄♣❡✿✾✿✳

❈✼♠✼ ✐❡✿❡♠✼s ✾q✄♥ ② ✾ ❧✼ ❧✾✿❣✼ ❀❡ ❧✼s ❀✂s✁✂�✁✼s ❝✾♣♥✁✄❧✼s ✾�✾❧♥✁✂❝✼s❁ ❡s✁✾ ❡①♣❧✼✿✾❝✂✢� ✾✐✾�♦✾

s✼✆✿❡ ❧✾s ♣✿✼♣✄❡s✁✾s q✄❡ ❡s✁✿✄❝✁✄✿✾✿✼� ❧✾s ❀✂s❝✄s✂✼�❡s ❡� ✁✼✿�✼ ✾❧ �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾

♣❡�✾❧ ✾ ✂�✂❝✂✼s ❀❡❧ s✂❣❧✼❳❳■ ✾✄�q✄❡ ②✾ ✂�✂❝✂✾❀✾s ❀❡s❀❡ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳✳ ❉✂❝❤✼ ❀❡✆✾✁❡ s✂ ✆✂❡�

✗✂☛✆✍✂✁ ✠✂✎✁✟☛✆☎✒☎ ✏✑✆ ✁✆ ☛✆✁✒☎☎✂✝✝✙ ✆✎ ✆✝ ✗✝✒✎✂ ☛✆✝ ✕☛✆✄✆☎ ✁✆☎✘ ✂ ☛✆✝ ✕☛✆☎✆✠✚✂ ✆✎ ✝✂✁ ✝✟✄☎✂✁✘✛

♣✄s✼ ❡� ❥✄❡❣✼ ❧✾s ❡①♣❡✿✂❡�❝✂✾s ② ♣❡✿❝❡♣❝✂✼�❡s ❀❡ ✾❝✁✼✿❡s q✄❡ ✂♠♣✄❧s✾✿✼� ❡s✁✾ ✁✿✾�s❢✼✿♠✾❝✂✢�

✾♣✼✿✁✾�❀✼ ✾ ❧✾ ✿❡❡s✁✿✄❝✁✄✿✾❝✂✢� ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ❀❡s❀❡ s✄s ❀✂❢❡✿❡�✁❡s ✓✙♠❛r✘ ❀❡

♣❡✿✁❡�❡�❝✂✾✳
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❈✼♠✼ ②✾ ❢✄❡ ✂�✁✿✼❀✄❝✂❀✼ ❡� ❡❧ ❝✾♣♥✁✄❧✼ ♣✿❡✐✂✼❁ ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ❀❡❧ s✂s✁❡♠✾ ❀❡

❥✄s✁✂❝✂✾ ♣❡�✾❧ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ s✼✆✿❡ ❡❧ ❝✄✾❧ ✆✄s❝✾♠✼s ✂�❀✾❣✾✿ ❡� ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢�❁

❡s✁✄✐✼ ❝✼�❢✼✿♠✾❀✼ ♣✼✿ ❝✄✾✁✿✼ ♣✿✼②❡❝✁✼s ❀❡ ❧❡② ✺P▲❄✳ s�✼ ❀❡ ☎s✁✼s ❢✄❡ ❡❧ q✄❡ s❡ ♣✿❡s❡�✁✢ ❝✼♠✼

♣✾✿✁❡ ❀❡❧ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r ❞✕✗ ❧✘✔✙❞r ✜✚r✥✒♥✓✒✙✗ ❛✙✚✙ ✗✙ ❏✉✘✔✒✓✒✙ ❃✙♥✔✙✳✕✘✒♥✙ �✜P ✶✶✁✶✸
✸✽
✲✳ ❊❧
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✂♠♣✄❧s✾✿ ✾❀❡♠❞s ❧✾ ❡♠❡✿❣❡�❝✂✾ ❀❡ ✼✁✿✾s �✄❡✐✾s ♣✾✿✾ s✄ ♣✄❡s✁✾ ❡� ❢✄�❝✂✼�✾♠✂❡�✁✼✳ ❉✂❝❤✼ P▲
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❀❡ ❧✼s ❈✼❧❡❣✂✼s ❀❡✫✆✼❣✾❀✼s ❀❡ ❧✾ ♣✿✂♠❡✿✾❁ ✁❡✿❝❡✿✾❁ ❝✄✾✿✁✾ ② q✄✂�✁✾ ❝✂✿❝✄�s❝✿✂♣❝✂✼�❡s ❥✄❀✂❝✂✾❧❡s✿

❖☎s✁✼✿ ❖✿✼ñ✼❁ ✫✿s❡�✂✼ ❉✼♠♥�❣✄❡♦❁ ▲✄✂s ▼☎�❀❡♦❁ ♦♥❝✁✼✿ ❩✾✿✾❣✼♦✾❁ ❖✂❝✾✿❀✼ ❉❡❣✼✄♠✼✂s❁

❋❡✿�✾�❀✼ ●❡�✁✂❧❡ ❇❡✿s✾�✼❁ ✻❡♠✂❧❝❡ ❋✂ss✼✿❡❁ ❊❀❡❧✐✂�✼ ❇✼❀✼✂✿✾❀ ❀❡ ❧✼s ❈✼❧❡❣✂✼s ❀❡

P✿✼❝✄✿✾❀✼✿❡s ♣✿✂♠❡✿✾ ② s❡❣✄�❀✾ ❝✂✿❝✄�s❝✿✂♣❝✂✼�❡s ❏✄❀✂❝✂✾❧❡s �✭✾�✁✾ ❋❡ ② ❖✼s✾✿✂✼✲✿ ▲✂✼�❡❧

✵✾❣❧✂❡�✁✂❁ ▼✂❣✄❡❧ ✭✾�s✼ ② ❀❡ ❧✾ ✫s✼❝✂✾❝✂✢� ✵✿✂✆✄�✾❧❡s ❀❡ ❊♠♣❧❡✾❀✼s✴✾s ❀❡❧ P✼❀❡✿ ❏✄❀✂❝✂✾❧✿

●✄s✁✾✐✼ s✿❀✂✾❧❡s✳

❊�✁✿❡ ❡s✁✼s ✾❣❡�✁❡s ♣✼❀❡♠✼s ❀❡s✁✾❝✾✿ ✁✾♠✆✂☎� ✾ ❖✾♠✢� ✵✳ ❖♥✼s❁ q✄✂❡� ♣✾✿✁✂❝✂♣✢ ❡� ❡s✁❡

♣✿✼❝❡s✼ ❝✼♠✼ ♠✂❡♠✆✿✼ ❀❡❧ ❈✼❧❡❣✂✼ ❀❡ ▼✾❣✂s✁✿✾❀✼s✴✾s ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ♣❡✿✼ s✂❡�❀✼

✾❀❡♠❞s ❀✼❝❡�✁❡ ❀❡ ❀❡✿❡❝❤✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❡� Ps❈✫❁ ❥✄❡♦ ❀❡ ❝❞♠✾✿✾ ❀❡ ✾♣❡❧✾❝✂✢� ❡� ❧✼ ♣❡�✾❧

❡ ✂�✁❡❣✿✾�✁❡ ❀❡ ❧✾ ❈✼♠✂s✂✢� ✿❡❀✾❝✁✼✿✾ ❀❡❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ✩✪✪✰❀ ❖✼✆❡✿✁✼ P✿✂❡✄ ▼❞�✁✾✿✾s q✄✂❡�

♣✾✿✁✂❝✂♣✢ ❢✼✿♠✾�❀✼ ♣✾✿✁❡ ✁✾�✁✼ ❀❡❧ ✓✙♠❛r ✙✓✙❞q♠✒✓r ♣✼✿ s✄ ❀❡s❡♠♣❡ñ✼ ❝✼♠✼ ♣✿✼❢❡s✼✿ ❀❡

❀❡✿❡❝❤✼ ♣❡�✾❧ ② ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❀❡ ❧✾ s❈✭❋ ② ✾ s✄ ✐❡♦ ❝✼♠✼ ✂�✁❡❣✿✾�✁❡ ❀❡❧ ✓✙♠❛r ✓r✚❛r✚✙✔✒✥r

❡� ❧✾ ♠❡❀✂❀✾ ❡� q✄❡ ❡✿✾ ♣✾✿✁❡ ❀❡❧ ❈✼❧❡❣✂✼ ❀❡ ✫✆✼❣✾❀✼s✴✾s ❀❡ ❧✾ ❝✄✾✿✁✾ ❝✂✿❝✄�s❝✿✂♣❝✂✢� ❥✄❀✂❝✂✾❧

❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ �❖❡❝✼�q✄✂s✁✾✲✳ ❊� ❡s✁✾ ♠✂s♠✾ ❀✂✿❡❝❝✂✢� ❈✾✿❧✼s ●✂✾�❀✼♠☎�✂❝✼

❝✼�s✁✂✁✄②✢ ❡s✁✾ ❝✼♠✂s✂✢� ❝✼♠✼ ♠✂❡♠✆✿✼ ❀❡❧ ▼P❋ ❀❡s❡♠♣❡ñ✾❀✼ ❝✼♠✼ ❀❡❢❡�s✼✿ ❣❡�❡✿✾❧ ② ❝✼♠✼

✂�✁❡❣✿✾�✁❡ ❀❡❧ ❈✼❧❡❣✂✼ ❀❡ ▼✾❣✂s✁✿✾❀✼s ❀❡ ❧✾ P✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡✳ ❊s ❀❡❝✂✿❁ ❝✼♠✼ ✾❣❡�✁❡ ✁✾�✁✼

❀❡❧ ✓✙♠❛r ✤✉❞✒✓✒✙✗ ❝✼♠✼ ✓r✚❛r✚✙✔✒✥r❁ ❢✼✿♠✾�❀✼ ♣✾✿✁❡ ✾❀❡♠❞s ❀❡❧ ✓✙♠❛r ✙✓✙❞q♠✒✓r ❀❡✆✂❀✼ ✾

q✄❡ s❡ ❀❡s❡♠♣❡ñ✾✆✾ ❝✼♠✼ ❀✼❝❡�✁❡ ❡� ❧✾ ❋✾❝✄❧✁✾❀ ❀❡ ❉❡✿❡❝❤✼ ❀❡ ❧✾ s❖❖✳ ❋✂�✾❧♠❡�✁❡ ❡�✁✿❡

☎s✁✼s ✂❀❡�✁✂❢✂❝✾♠✼s ✾ ❏✄❧✂✼ ❉❡ ❖❧✾♦❞✆✾❧ ❡� ✁✾�✁✼ ✾❣❡�✁❡ q✄❡ ♣✾✿✁✂❝✂♣✢ ❝✼♠✼ ✿❡♣✿❡s❡�✁✾�✁❡ ❀❡ ❧✾

s❖▲ ♣✼✿ s❡✿ ❀✼❝❡�✁❡ ❀❡ ❀❡✿❡❝❤✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❡� ❀✂❝❤✾ ❝✾s✾ ❀❡ ❡s✁✄❀✂✼s❁ ❝✼♠✼ ❝✼✼✿❀✂�✾❀✼✿

❀❡ ❡s✁✾ ❈✼♠✂s✂✢� ② ✿❡❀✾❝✁✼✿ ❀❡❧ ✁❡①✁✼ q✄❡ ✿❡s✄❧✁✢ ❀❡ ❧✾ ♠✂s♠✾✳ ➱s✁❡❁ ✾ s✄ ✐❡♦❁ ❢✼✿♠✢ ♣✾✿✁❡ ❀❡ ❧✾

❡❧✾✆✼✿✾❝✂✢� ❀❡❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ♣✿✂�❝✂♣✂✼ ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧ q✄❡ ✂�✾✄❣✄✿✢ ❡❧ ❀❡✆✾✁❡ s✼✆✿❡ ❧✾

✿❡❢✼✿♠✾ ❀❡ ❧✾ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❧✾ P✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡ ② s❡ ❡�❝✼�✁✿✾✆✾ ❀❡s❡♠♣❡ñ❞�❀✼s❡ ❝✼♠✼



❥✄❡♦ ❀❡ ✾♣❡❧✾❝✂✢� ❡� ❧✼ ♣❡�✾❧✳ ❉❡ ❡s✁❡♠✼❀✼ �✼s ❡�❝✼�✁✿✾♠✼s ❝✼� ✄� ú❧✁✂♠✼ ❝✼�❥✄�✁✼ ❀❡ ✾❝✁✼✿❡s

q✄❡ ♣✼❀❡♠✼s ❝✼�s✂❀❡✿✾✿ ❝✼♠✼ ✾�❢✂✆✂✼s ❀❡✆✂❀✼ ✾ s✄ ♣❡✿✁❡�❡�❝✂✾ ✾ ♠ú❧✁✂♣❧❡s ❝✾♠♣✼s✳

❊s✁❡ ♣✿✂♠❡✿ ♣✿✼②❡❝✁✼ ✂�❣✿❡s✢ ✾ ❧✾ ❈❞♠✾✿✾ ❀❡ ❉✂♣✄✁✾❀✼s✴✾s ❡❧ ✦✱ ❀❡ �✼✐✂❡♠✆✿❡ ❀❡ ✦✧✧✯

✂♠♣✄❧s✾❀✼ ♣✼✿ ❀✼s ✾❝✁✼✿❡s ♣❡✿✁❡�❡❝✂❡�✁❡s ✾❧ ✓✙♠❛r ✗✕♦✒✘✗✙✔✒✥r✳ ❊s✁✼s ❢✄❡✿✼� ❧✼s ❀✂♣✄✁✾❀✼s

❑✂❧✂✆✾✿❀✾❁ ♣✼✿ ❡❧ P❏ ❝✼♠✼ ✆❧✼q✄❡ ✼❢✂❝✂✾❧✂s✁✾ ② ▼✾s❝❤❡✿✼�✂❁ ♣✼✿ ❧✾ s❈❖ ❡� ✁✾�✁✼ s❡❣✄�❀✾ ❢✄❡✿♦✾

✼♣✼s✂✁✼✿✾
✹✷
✲✳

❊❧ ✜P ❞✕✗ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r ✁✄✐✼ ✁✿✾✁✾♠✂❡�✁✼ ❧❡❣✂s❧✾✁✂✐✼ ❝✼�❥✄�✁✾♠❡�✁❡ ❝✼� ✼✁✿✼s ✁✿❡s P▲❁ ✄�✼

❀❡ ❡❧❧✼s ✁✾♠✆✂☎� ✼✿✂❡�✁✾❀✼ ✾ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ♣✿✼❝❡❀✂♠✂❡�✁✼ ♣❡�✾❧ ❧✼❝✾❧ ② ✼✁✿✼s

❀✼s q✄❡ ✆✄s❝✾✿✼� s✄ ✿❡❢✼✿♠✾ ♣✾✿❝✂✾❧✳ ❊❧ s❡❣✄�❀✼ P▲ q✄❡ s❡ ✼✿✂❡�✁✢ ❤✾❝✂✾ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧

s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣✿✼✐✂�❝✂✾❧ ❢✄❡ ❡❧ ♣✿❡s❡�✁✾❀✼ ❡❧ ★ ❀❡ ❥✄❧✂✼ ❀❡❧ ✾ñ✼ ✦✧✧✬ ✁✾♠✆✂☎� ♣✼✿

❧✼s ❀✂♣✄✁✾❀✼s ❑✂❧✂✆✾✿❀✾ ② ▼✾s❝❤❡✿✼�✂
✹✸

✲✜P ✶✁✶✁✸
✹✹✲

✳ ❊❧ ♠✂s♠✼ ❢✄❡ ❡❧✾✆✼✿✾❀✼ ♣✼✿ ❀✼s ✾❝✁✼✿❡s

♠❡�❝✂✼�✾❀✼s ♣✾✿✾ ❡❧ ✜P ❞✕✗ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r❁ ❉❡ ❖❧✾♦✾✆✾❧ ② ❖♥✼s❁ ❝✼� ♣✾✿✁✂❝✂♣✾❝✂✢� ❤♥✆✿✂❀✾ ❡�

❡s✁❡ ♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡✆✂❀✼ ✾ ♣❡✿✁❡�❡�❝✂✾ s✂♠✄❧✁❞�❡✾ ✾ ❀✂✐❡✿s✼s ✓✙♠❛r✘ ② ♦♥❝✁✼✿ ❈✼✿✐✾❧❞�

✾✆✼❣✾❀✼ ♣❡�✾❧✂s✁✾❁ ❀✼❝❡�✁❡ ❀❡ ❀❡✿❡❝❤✼ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ❡� ❧✾ s❖❖ ② Ps❈✫ ② ♠✂❡♠✆✿✼ ❥✄�✁✼ ❝✼�

❧✼s ❀✼s ✾❝✁✼✿❡s ✾�✁❡✿✂✼✿❡s ❀❡ ❧✾ ❝✼♠✂s✂✢� q✄❡ ✿❡❀✾❝✁✢ ❡❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ♣✿✂�❝✂♣✂✼ ❀❡ ❧✼s ✾ñ✼s

✩✪✪✧✳ ✫❧ ✂❣✄✾❧ q✄❡ ❡❧ ♣✿✂♠❡✿ P▲ ✼✿✂❡�✁✾❀✼ ❤✾❝✂✾ ✄�✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧ ❈PP✭❋❁ ☎s✁❡❁ s❡

❡�❝✼�✁✿✢ ❢✄�❀✾♠❡�✁✾❀✼ ❡� ❡❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ✩✪✪✰
✹✺
✳ ❖❡s♣❡❝✁✼ ✾ ❡s✁❡ ú❧✁✂♠✼ P▲ ✂❀❡�✁✂❢✂❝✾❀✼

�✼s ❡�❝✼�✁✿✾♠✼s ❡�✁✼�❝❡s ❝✼� ✾❝✁✼✿❡s ❀❡ ❧✼s ✓✙♠❛r✘ ✤✉❞✒✓✒✙✗✕✘❁ ✙✓✙❞q♠✒✓r✘ q✄❡ ✾❀❡♠❞s s❡
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✙✓✉✘✙✓✒✐♥ ✓r♥✔✚✙ ✕✗✗✙ ✕♥ ♠✙✔✕✚✒✙ ❛✕♥✙✗✘✌✍ ✆✝ ✎✒✠✌✂ ✏✎✌✆☎✎✒✠✟✂✎✒✝ ☛✆✝✆☎✆✠✚✂✁✥✟✞✟✝✆✁ ✡ ✎✂✝✦✌✟✠✂✁

✟✒☎✌✠ ✡✑ ✟✎✠✠ ✡✠☞ ✕❚r❞✙✘ ✗✙✘ ❛✕✚✘r♥✙✘ ✘r♥ ✒♦✉✙✗✕✘ ✙♥✔✕ ✗r✘ ✔✚✒❜✉♥✙✗✕✘ ✷ ✓r✚✔✕✘ ❞✕ ✤✉✘✔✒✓✒✙✛ ❚r❞✙

❛✕✚✘r♥✙ ✔✕♥❞✚✖ ❞✕✚✕✓❤r ✙ ✘✕✚ rí❞✙ ❛♣❜✗✒✓✙♠✕♥✔✕ ✷ ✓r♥ ✗✙✘ ❞✕❜✒❞✙✘ ♦✙✚✙♥✔í✙✘ ❛r✚ ✉♥ ✔✚✒❜✉♥✙✗

✓r♠❛✕✔✕♥✔✕✶ ✒♥❞✕❛✕♥❞✒✕♥✔✕ ✕ ✒♠❛✙✚✓✒✙✗✶ ✕✘✔✙❜✗✕✓✒❞r ❛r✚ ✗✙ ✗✕✷✶ ✕♥ ✗✙ ✘✉❜✘✔✙♥✓✒✙✓✒✐♥ ❞✕

✓✉✙✗✥✉✒✕✚ ✙✓✉✘✙✓✒✐♥ ❞✕ ✓✙✚✖✓✔✕✚ ❛✕♥✙✗ ✳r✚♠✉✗✙❞✙ ✓r♥✔✚✙ ✕✗✗✙ r ❛✙✚✙ ✗✙ ❞✕✔✕✚♠✒♥✙✓✒✐♥ ❞✕ ✘✉✘

❞✕✚✕✓❤r✘ ✉ r❜✗✒♦✙✓✒r♥✕✘ ❞✕ ✓✙✚✖✓✔✕✚ ✓✒✥✒✗ ✟✒✌✘✍ ✟✎✠✠ ✓ ✠☞ ✕�✉✚✙♥✔✕ ✕✗ ❛✚r✓✕✘r✶ ✔r❞✙ ❛✕✚✘r♥✙

✟✎✖✂✟✆✟ ✆☎ ✖✞ ✆☎☛✝✌✓ ✌☎✞✆✒✔ ✆☎✒☎✎✄✓ ✙✚✛ ✟ ✂☎✒ ✣✖✡✍✟✆✟ ✂✝✞ ✆✝☛✟✎✝✓✞☎✂ ✝✞✆☎✕✝✆✟✂ ✟✒✌✘✌✍ ❧✾

❉❡❝❧✾✿✾❝✂✢� ✫♠❡✿✂❝✾�✾ ❀❡ ❧✼s ❉❡✿❡❝❤✼s ② ❉❡✆❡✿❡s ❀❡❧ ✻✼✍✄☎✆ ✟✒☎✌✠ ✡✖☞ ✕❚r❞✙ ❛✕✚✘r♥✙ ❛✉✕❞✕

✓r♥✓✉✚✚✒✚ ✙ ✗r✘ ✔✚✒❜✉♥✙✗✕✘ ❛✙✚✙ ❤✙✓✕✚ ✥✙✗✕✚ ✘✉✘ ❞✕✚✕✓❤r✘✛ ❆✘✒♠✒✘♠r ❞✕❜✕ ❞✒✘❛r♥✕✚ ❞✕ ✉♥

❛✚r✓✕❞✒♠✒✕♥✔r ✘✕♥✓✒✗✗r ✷ ❜✚✕✥✕ ❛r✚ ✕✗ ✓✉✙✗ ✗✙ ✤✉✘✔✒✓✒✙ ✗✙ ✙♠❛✙✚✕ ✓r♥✔✚✙ ✙✓✔r✘ ❞✕ ✗✙ ✙✉✔r✚✒❞✙❞

✥✉✕ ✥✒r✗✕♥✶ ✕♥ ❛✕✚✤✉✒✓✒r ✘✉✷r✶ ✙✗♦✉♥r ❞✕ ✗r✘ ❞✕✚✕✓❤r✘ ✳✉♥❞✙♠✕♥✔✙✗✕✘ ✓r♥✘✙♦✚✙❞r✘

✎✓✞✂✌✝✌✖✎✝✓✞✟☛✠☎✞✌☎✤❄ ② ❧✾ ❈✼�✐❡�❝✂✢� ✫♠❡✿✂❝✾�✾ s✼✆✿❡ ❉❡✿❡❝❤✼s ✻✄♠✾�✼s ✺✾✿✁✳ ✱✳ ■�❝✳ ✩✿

✕❚r❞✙ ❛✕✚✘r♥✙ ✔✒✕♥✕ ❞✕✚✕✓❤r ✙ ✘✕✚ rí❞✙✶ ✓r♥ ✗✙✘ ❞✕❜✒❞✙✘ ♦✙✚✙♥✔í✙✘ ✷ ❞✕♥✔✚r ❞✕ ✉♥ ❛✗✙③r

✚✙③r♥✙❜✗✕✶ ❛r✚ ✉♥ ✤✉✕③ r ✔✚✒❜✉♥✙✗ ✓r♠❛✕✔✕♥✔✕✶ ✒♥❞✕❛✕♥❞✒✕♥✔✕ ✕ ✒♠❛✙✚✓✒✙✗✶ ✕✘✔✙❜✗✕✓✒❞r ✓r♥



✙♥✔✕✚✒r✚✒❞✙❞ ❛r✚ ✗✙ ✗✕✷✶ ✕♥ ✗✙ ✘✉✘✔✙♥✓✒✙✓✒✐♥ ❞✕ ✓✉✙✗✥✉✒✕✚ ✙✓✉✘✙✓✒✐♥ ❛✕♥✙✗ ✳r✚♠✉✗✙❞✙ ✓r♥✔✚✙

✕✗✗✙✶ r ❛✙✚✙ ✗✙ ❞✕✔✕✚♠✒♥✙✓✒✐♥ ❞✕ ✘✉✘ ❞✕✚✕✓❤r✘ ✷ r❜✗✒♦✙✓✒r♥✕✘ ❞✕ r✚❞✕♥ ✓✒✥✒✗✶ ✗✙❜r✚✙✗✶ ✳✒✘✓✙✗ r ❞✕

✓✉✙✗✥✉✒✕✚ r✔✚r ✓✙✚✖✓✔✕✚✘✛ ✟✎✠✠ �☞ ✕❚r❞✙ ❛✕✚✘r♥✙ ✒♥✓✉✗❛✙❞✙ ❞✕ ❞✕✗✒✔r ✔✒✕♥✕ ❞✕✚✕✓❤r ✙ ✥✉✕ ✘✕

✑✒☎✂✖✠✟ ✂✖ ✝✞✓✎☎✞✎✝✟ ✠✝☎✞✌✒✟✂ ✞✓ ✂☎ ☎✂✌✟✕☛☎✡✎✟ ☛☎✍✟☛✠☎✞✌☎ ✂✖ ✎✖☛✑✟✕✝☛✝✆✟✆ ✙✚✛✘✛ ✟✎✠✠ ✓☞ ✕P✙

✓r♥✳✕✘✒✐♥ ❞✕✗ ✒♥✓✉✗❛✙❞r ✘r✗✙♠✕♥✔✕ ✕✘ ✥✖✗✒❞✙ ✘✒ ✕✘ ❤✕✓❤✙ ✘✒♥ ✓r✙✓✓✒✐♥ ❞✕ ♥✒♥♦✉♥✙ ♥✙✔✉✚✙✗✕③✙✘❄✳

P✼✿ ❧✼ ✁✾�✁✼ s✄ ✿❡❝✼�✼❝✂♠✂❡�✁✼ ❡� ❡❧ ♣✿✼❝❡❀✂♠✂❡�✁✼ ♣❡�✾❧ ❧✼❝✾❧ ✂♠♣❧✂❝✾✿♥✾ ❧✾ ✾❀❡❝✄✾❝✂✢� ❀❡❧

♠✂s♠✼ ✾ ❡s✁✾s �✼✿♠✾✁✂✐✾s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳ ❈✼♠✼ ♣✄❡❀❡ ✼✆s❡✿✐✾✿s❡ ✁✾�✁✼ ❡� ❧✾s ✂�✂❝✂✾✁✂✐✾s ❀❡

✿❡❢✼✿♠✾ ❀❡❧ ❈PP✭❋ ❀❡ ✩✪✪✰ ② ✩✪✪✪ ❝✼♠✼ ❡� ❧✼s ✁✿✾✁✾❀✼s ✂�✁❡✿�✾❝✂✼�✾❧❡s ✿❡❝✄♣❡✿✾❀✼s ♣✼✿ ☎s✁✼s❁

❧✾s ✿❡❢❡✿❡�❝✂✾s ❡� ✁✼✿�✼ ✾ ❧✾ ❀❡❢❡�s✾ ✾♣✾✿❡❝❡� ✐✂�❝✄❧✾❀✾s ✾ ❧✼s ❀❡✿❡❝❤✼s q✄❡ ❡� ❡s✁❡ s❡�✁✂❀✼

❀❡✆❡� ❣✾✿✾�✁✂♦✾✿s❡ ✾ ♣❡✿s✼�✾s ✂♠♣✄✁✾❀✾s✳ ✫ s✄ ✐❡♦❁ ❡� ❧✾ ❈❖ ✺✾✿✁✳ ✩✦✧✿ ✕❧✗ ♠✒♥✒✘✔✕✚✒r ✜♣❜✗✒✓r

✕✘ ✉♥ ✐✚♦✙♥r ✒♥❞✕❛✕♥❞✒✕♥✔✕ ✓r♥ ✙✉✔r♥r♠í✙ ✳✉♥✓✒r♥✙✗ ✷ ✙✉✔✙✚✥✉í✙ ✳✒♥✙♥✓✒✕✚✙✶ ✥✉✕ ✔✒✕♥✕ ❛r✚

✳✉♥✓✒✐♥ ❛✚r♠r✥✕✚ ✗✙ ✙✓✔✉✙✓✒✐♥ ❞✕ ✗✙ ✤✉✘✔✒✓✒✙ ✕♥ ❞✕✳✕♥✘✙ ❞✕ ✗✙ ✗✕♦✙✗✒❞✙❞ ❞✕ ✗r✘ ✒♥✔✕✚✕✘✕✘

♦✕♥✕✚✙✗✕✘ ❞✕ ✗✙ ✘r✓✒✕❞✙❞✶ ✕♥ ✓rr✚❞✒♥✙✓✒✐♥ ✓r♥ ✗✙✘ ❞✕♠✖✘ ✙✉✔r✚✒❞✙❞✕✘ ❞✕ ✗✙ ❘✕❛♣❜✗✒✓✙✛ ❧✘✔✖

✒♥✔✕♦✚✙❞r ❛r✚ ✉♥ ❛✚r✓✉✚✙❞r✚ ♦✕♥✕✚✙✗ ❞✕ ✗✙ ◆✙✓✒✐♥ ✷ ✉♥ ❞✕✳✕♥✘r✚ ♦✕♥✕✚✙✗ ❞✕ ✗✙ ◆✙✓✒✐♥ ✷ ✗r✘

❞✕♠✖✘ ♠✒✕♠❜✚r✘ ✥✉✕ ✗✙ ✗✕✷ ✕✘✔✙❜✗✕③✓✙✛ ❃✉✘ ♠✒✕♠❜✚r✘ ♦r③✙♥ ❞✕ ✒♥♠✉♥✒❞✙❞✕✘ ✳✉♥✓✒r♥✙✗✕✘ ✕

✒♥✔✙♥♦✒❜✒✗✒❞✙❞ ❞✕ ✚✕♠✉♥✕✚✙✓✒r♥✕✘✘✌❁ s❡ ❤✾❝❡ ✾❧✄s✂✢� ✾ ✾s♣❡❝✁✼s ✐✂�❝✄❧✾❀✼s ✁✾�✁✼ ✾ ❧✾

✼✿❣✾�✂♦✾❝✂✢� ❝✼♠✼ ✾❧ ❢✄�❝✂✼�✾♠✂❡�✁✼ ❀❡ ❧✾ ❉❡❢❡�s✾ Pú✆❧✂❝✾❁ q✄❡ ♣✼s✁❡✿✂✼✿♠❡�✁❡ ✁✾♠✆✂☎�

❡�❝✼�✁✿✾✿❡♠✼s ❡� ❧✾s ❀✂s✁✂�✁✾s ✂�s✁✾�❝✂✾s ❀❡ ❀❡✆✾✁❡ ♣ú✆❧✂❝✼ ② ♣✼❧♥✁✂❝✼ ❀❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙

❀❡ ✂�✂❝✂✼s ❀❡❧ s✂❣❧✼ ❡� ❝✄✿s✼✳

❊❧ ❥✄✂❝✂✼ ✼✿✾❧ ❢✄❡ ✼✁✿✼ ❡❧❡♠❡�✁✼ ❝✿✄❝✂✾❧ ♣✿❡s❡�✁❡ ❀❡s❀❡ ✂�✂❝✂✼s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧✳ ❖❡s♣❡❝✁✼ ✾❧

♠✂s♠✼ s❡ ❀❡s✁✾❝✢✿

�✧☎ ✝✞✂✌✝✌✖✢☎ ✑✓✒ ✗✝✞ ☎☛ ✣✖✝✎✝✓ ✑✁✕☛✝✎✓ ✢ ✓✒✟☛ ✎✓✠✓ ✝✞✂✌✟✞✎✝✟ ✎☎✞✌✒✟☛✔ ✑✟✒✟ ☎☛ ✣✖✡✍✟✠✝☎✞✌✓ ☎✞

✒♥✘✔✙♥✓✒✙ ♣♥✒✓✙✶ ✘✉❛✕✚✙♥❞r ❞✕✳✒♥✒✔✒✥✙♠✕♥✔✕ ✗r✘ ♠r❞✕✗r✘ ✒♥✥✉✒✘✒✔✒✥r✘ ✥✉✕ ✓r♠❛✚r♠✕✔í✙♥ ✓r♥ ✗✙

✙✓✔✒✥✒❞✙❞ ❛✚r❜✙✔r✚✒✙ ✙ ✗✙ ✳✉♥✓✝✏✞ ✣✖✒✝✂✆✝✎✎✝✓✞✟☛ ✙✚✛✜ ★✟ ✗✖✞✎✝✏✞ ✆☎ ✣✖✡✍✟✠✝☎✞✌✓ ✄✟ ✕✖☎✆✟✆✓

❞✕✳✒♥✒❞✙ ❞✕ ♠r❞r ✓✙❜✙✗✶ ✘✒♥ ✙♠❜✒♦❛✕❞✙❞✕✘✶ ✙✗ ✓✙✚✕✓✕✚ ❛r✚ ✓r♠❛✗✕✔r ✕✗ ❚✚✒❜✉♥✙✗ ❞✕ ✳✙✓✉✗✔✙❞✕✘

r✳✒✓✒r✘✙✘ ❛✙✚✙ ✔✚✙✕✚ ❛✚✉✕❜✙✘✶ ✗r ✥✉✕ ✕♥ ✕✗ ✘✒✘✔✕♠✙ ✙✓✉✘✙✔r✚✒r ✗✕ ✓r✚✚✕✘❛r♥❞✕ ✕♦✓✗✉✘✒✥✙♠✕♥✔✕ ✙

✗✙✘ ❛✙✚✔✕✘✛ ❆✘í ✘✕✚✖ ✉♥ ✔✕✚✓✕✚r ✒♠❛✙✚✓✒✙✗ ✕ ✒♠❛✕✚✙✔✒✥r✶ ✥✉✒✕♥ ✕♥ ✉♥✙ ✙✉❞✒✕♥✓✒✙ ✘✉♠✙✚✒✙✶ ❛✕✚r

❛✉❜✗✒✓✙ ✷ r✚✙✗✶ ✚✕✘r✗✥✕✚✖ ✚✖❛✒❞✙♠✕♥✔✕ ✗✙✘ ✒♥✘✔✙♥✓✒✙✘ ❞✕ ✗✙✘ ❛✙✚✔✕✘ ❞✉✚✙♥✔✕ ✗✙ ✒♥✥✕✘✔✒♦✙✓✒✐♥

✑✒☎✑✟✒✟✌✓✒✝✟✔ ✓ ✌☎✞✆✒✔ ☛✟ ✑✒✓✆✖✎✎✝✏✞ ✑✒✓✕✟✌✓✒✝✟ ✢ ☛✓✂ ✟☛☎✍✟✌✓✂ ☎✞ ✣✖✝✎✝✓ ✙✚✛ ✧✝☎♠❛✚✕ ✗✙ ❂r✚✔✕

❃✉❛✚✕♠✙ ❞✕ ❏✉✘✔✒✓✒✙ ✘✕♦✉✒✚✖ ✘✒✕♥❞r ✓r♠❛✕✔✕♥✔✕ ✓r♠r ✐✚♦✙♥r ✤✉✚✒✘❞✒✓✓✒r♥✙✗ ♠✖♦✒♠r ❛✙✚✙

✒♥✔✕✚✥✕♥✒✚ ✕♥ ✗r✘ ✚✕✓✉✚✘r✘ ❞✕ ✒♥✓r♥✘✔✒✔✉✓✒r♥✙✗✒❞✙❞ ❛✚r✥✒♥✓✒✙✗✶ ❛✕✚r ✘✕ ❞✕❜✕✚✖ ✓✚✕✙✚ ✗✙ ❂✖♠✙✚✙

❞✕ ❂✙✘✙✓✒✐♥✶ ✓r♠r ❚✚✒❜✉♥✙✗ ✒♥❞✒✘❛✕♥✘✙❜✗✕ ✕♥ ✗✙ ♠✕✔r❞r✗r♦í✙ ❞✕ ✗✙ r✚✙✗✒❞✙❞ ❛✙✚✙ ✕✗ ❞✕❜✙✔✕ ✕♥

✁✞✝✎✟ ✝✞✂✌✟✞✎✝✟ ✑✁✕☛✝✎✟✤ ✺P✿✼②❡❝✁✼ ❀❡ ▲❡② ❀❡❧ ❈PP✭❋ ❀❡ ✩✪✪✪✳ ■�❢✼✿♠✾❝✂✢� ♣✿✼♣✼✿❝✂✼�✾❀✾ ♣✼✿

❡❧ ✫✿❝❤✂✐✼ ❀❡ ❧✾ ▲❡❣✂s❧✾✁✄✿✾ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡❁ ❢✼❧✂✼ ✩★★❁ ✩★✪❁ ✵✼♠✼ ✩✩✪★ ❇✂s ✾ñ✼

✦✧✧✰❁ ❀✂s♣✼�✂✆❧❡ ❡�✿ ❤✁✁♣s✿✴✴❀✿✂✐❡✳❣✼✼❣❧❡✳❝✼♠✴❀✿✂✐❡✴❢✼❧❀❡✿s✴✩❖✁❑✩✻s❖❨❝■✆✐✿❦❧✲

❦❨♦❦P✰✫❖✐s①❉❋✻❩✽❄



❊� ❧✼s ✵✿✾✁✾❀✼s ■�✁❡✿�✾❝✂✼�✾❧❡s ②✾ s❡ ❤✾❝♥✾ ✿❡❢❡✿❡�❝✂✾ ✾ ❧✾ ♠❡✁✼❀✼❧✼❣♥✾ ❀❡ ❧✾ ✼✿✾❧✂❀✾❀ ♣✾✿✾

❡❧ ❀❡✆✾✁❡ ❡� ❡❧ ❥✄✂❝✂✼ ❝✼♠✼ ú�✂❝✾ ✂�s✁✾�❝✂✾ ♣ú✆❧✂❝✾ ✺❉❡❝❧✾✿✾❝✂✢� ✫♠❡✿✂❝✾�✾ ❀❡ ❧✼s ❉❡✿❡❝❤✼s ②

✝✆✄✆☎✆✁ ☛✆✝ ✞✂✍✄☎✆✛ ✒☎✌✠ ✡☛ ✒✎✌✆✁ ☎✆☞✆☎✟☛✂ ✡ ✒☎✌✠ ✡✡☞ ✕❚r❞✙ ❛✕✚✘r♥✙ ✙✓✉✘✙❞✙ ❞✕ ❞✕✗✒✔r ✔✒✕♥✕

❞✕✚✕✓❤r ✙ ✥✉✕ ✘✕ ❛✚✕✘✉♠✙ ✘✉ ✒♥r✓✕♥✓✒✙ ♠✒✕♥✔✚✙✘ ♥r ✘✕ ❛✚✉✕❜✕ ✘✉ ✓✉✗❛✙❜✒✗✒❞✙❞✶ ✓r♥✳r✚♠✕ ✙ ✗✙ ✗✕✷ ✷

✕♥ ✤✉✒✓✒r ❛♣❜✗✒✓r ✕♥ ✕✗ ✥✉✕ ✘✕ ✗✕ ❤✙✷✙♥ ✙✘✕♦✉✚✙❞r ✔r❞✙✘ ✗✙✘ ♦✙✚✙♥✔í✙✘ ♥✕✓✕✘✙✚✒✙✘ ❛✙✚✙ ✘✉ ❞✕✳✕♥✘✙✤�

✝✒ ✝✆✠✝✒☎✒✠✟✙✎ ✁✍✆☎✟✠✒✎✒ ☛✆ ✝✂✁ ✝✆☎✆✠✚✂✁ ✡ ✝✆✄✆☎✆✁ ☛✆✝ ✞✂✍✄☎✆ ✒☎✌✠ �✂☞ ✕❚r❞✙ ❛✕✚✘r♥✙

✙✓✉✘✙❞✙ ❞✕ ❞✕✗✒✔r ✔✒✕♥✕ ❞✕✚✕✓❤r ✙ ✘✕✚ rí❞✙ ✕♥ ✳r✚♠✙ ✒♠❛✙✚✓✒✙✗ ❛♣❜✗✒✓✙✶ ✙ ✘✕✚ ✤✉③♦✙❞✙ ❛r✚

✔✚✒❜✉♥✙✗✕✘ ✙♥✔✕✚✒r✚♠✕♥✔✕ ✕✘✔✙❜✗✕✓✒❞r✘ ❞✕ ✙✓✉✕✚❞r ✓r♥ ✗✕✷✕✘ ❛✚✕✕♦✒✘✔✕♥✔✕✘ ✷ ✙ ✥✉✕ ♥r ✘✕ ✗✕

✒♠❛r♥♦✙♥ ❛✕♥✙✘ ✓✚✉✕✗✕✘✶ ✒♥✳✙♠✙♥✔✕✘ r ✒♥✉✘✒✔✙❞✙✘✘ ✡ ✥✂✎✞✆✎✠✟✙✎ ✁✍✆☎✟✠✒✎✒ ✁✂✄☎✆ ✝✆☎✆✠✚✂✁

✞✑✍✒✎✂✁✛ ✒☎✌✠✖ ✟✎✠✠✄☞ ✕❧✗ ❛✚r✓✕✘r ❛✕♥✙✗ ❞✕❜✕ ✘✕✚ ❛♣❜✗✒✓r✶ ✘✙✗✥r ✕♥ ✗r ✥✉✕ ✘✕✙ ♥✕✓✕✘✙✚✒r ❛✙✚✙

❛✚✕✘✕✚✥✙✚ ✗r✘ ✒♥✔✕✚✕✘✕✘ ❞✕ ✗✙ ✤✉✘✔✒✓✒✙✘✌ ✗✂☎ ✝✂ ✏✑✆ ✗✂☛✆✍✂✁ ✠✂✎✁✟☛✆☎✒☎ ✏✑✆ ✆✁✌✆ ☞✑✆ ✂✌☎✂ ✆✝✆✍✆✎✌✂

q✄❡ ❝✼�✁✿✂✆✄✂✿♥✾ ✾ ✾❥✄s✁✾✿ ❡❧ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣✿✼❝❡s✾❧ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ✾ ❡s✁✾s �✼✿♠✾✁✂✐✾s

✂�✁❡✿�✾❝✂✼�✾❧❡s✳ P✼✿ ✼✁✿✼ ❧✾❀✼❁ ✁✾♠✆✂☎� ❡� ✾♠✆✾s ✂�✂❝✂✾✁✂✐✾s ❀❡ ✩✪✪✰ ② ✩✪✪✪ s❡ ♠❡�❝✂✼�✢ ❧✾

s✄s♣❡�s✂✢� ❀❡❧ ♣✿✼❝❡s✼ ✾ ♣✿✄❡✆✾ ② ✾❧ ♣✿✼❝❡❀✂♠✂❡�✁✼ ✾✆✿❡✐✂✾❀✼ ❡� ✁✾�✁✼ ✂�s✁✂✁✄✁✼s q✄❡

♣✼s✂✆✂❧✂✁✾✿♥✾ ❧✾ �❡❣✼❝✂✾❝✂✢� ❡�✁✿❡ ❧✾ ❢✂s❝✾❧♥✾ ② ❧✾ ❀❡❢❡�s✾✿

�✙✚✛ ☎☛ ✁✒✓✢☎✎✌✓ ✎✓✞✌☎✠✑☛✟ ☛✓✂ ✝✞✂✌✝✌✖✌✓✂ ✆✕ ✘✉✘❛✕♥✘✒✐♥ ❞✕✗ ❛✚r✓✕✘r ✙ ❛✚✉✕❜✙✶ ✷ ✕✗

❛✚r✓✕❞✒♠✒✕♥✔r ✙❜✚✕✥✒✙❞r✛ ❧✘✔✕ ♣✗✔✒♠r ✓r♥ ✉♥✙ ✙♠❛✗✒✔✉❞ ❞✕ ❛✚r✓✕❞✕♥✓✒✙ ✥✉✕ ✥✉✕❞✙ ✓r♥✥✕✚✔✒❞r

✕♥ ✉♥ ✥✕✚❞✙❞✕✚r ♥✕♦r✓✒r ✤✉✚í❞✒✓r ✕♥✔✚✕ ✕✗ ✳✒✘✓✙✗ ✷ ✗✙ ❞✕✳✕♥✘✙✶ ✓r♥ ✗✙ ❛✙✚✔✒✓✒❛✙✓✒✐♥ ❞✕✗

✥✉✕✚✕✗✗✙♥✔✕ ✙❞❤✕✘✒✥r ✘✒ ✗r ❤✉❜✒✕✚✕✛ ❆✘í ✘✕ ✙❜✚✕✥✒✙✚✖ ✔r❞r ✕✗ ✔✚✖♠✒✔✕ ❛✚r✓✕❞✒♠✕♥✔✙✗ ✕♥ ✔r❞r✘ ✗r✘

✓✙✘r✘ ❞r♥❞✕ ✗✙✘ ❛✙✚✔✕✘ ✗✗✕♦✙✚✕♥ ✙ ✉♥ ✙✓✉✕✚❞r ✚✕✘❛✕✓✔r ❞✕✗ ❤✕✓❤r✶ ✘✉ ✓✙✗✒✳✒✓✙✓✒✐♥ ✤✉✚í❞✒✓r ❛✕♥✙✗✶

✷ ✗✙ ❛✕♥✙ ✘r✗✒✓✒✔✙❞✙✛ ❧✘ ✥✉✕ ♥r ✔✒✕♥✕ ✘✕♥✔✒❞r ✉♥ ✤✉✒✓✒r ✙♥✔✕ ✗✙ ✙✉✘✕♥✓✒✙ ❞✕ ✓r♥✔✚✙❞✒✓✓✒r♥✕✘ ✥✉✕

❤✙✓✕♥ ✟ ✂✖ ☎✂☎✞✎✝✟✤ ✺P✿✼②❡❝✁✼ ❀❡ ▲❡② ❀❡❧ ❈PP✭❋ ❀❡ ✩✪✪✪✳ ■�❢✼✿♠✾❝✂✢� ♣✿✼♣✼✿❝✂✼�✾❀✾ ♣✼✿ ❡❧

✫✿❝❤✂✐✼ ❀❡ ❧✾ ▲❡❣✂s❧✾✁✄✿✾ ❀❡ ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡❁ ❢✼❧✂✼ ✩★★❁ ✵✼♠✼ ✩✩✪★ ❇✂s ✾ñ✼ ✦✧✧✰❁

❀✂s♣✼�✂✆❧❡ ❡�✿ ❤✁✁♣s✿✴✴❀✿✂✐❡✳❣✼✼❣❧❡✳❝✼♠✴❀✿✂✐❡✴❢✼❧❀❡✿s✴✩❖✁❑✩✻s❖❨❝■✆✐✿❦❧✲

❦❨♦❦P✰✫❖✐s①❉❋✻❩✽❄

❋✂�✾❧♠❡�✁❡❁ ❝✼♠✼ ❢✄❡ s❡ñ✾❧✾❀✼❁ ♣✄❀✂♠✼s ✂❀❡�✁✂❢✂❝✾✿ q✄❡ ❡❧ P▲ ♣✿❡s❡�✁✾❀✼ ❡� ❡❧ ✾ñ✼ ✩✪✪✪

✂�❝✼✿♣✼✿✢ ✾❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ✩✪✪✰ ❀✼s ✾s♣❡❝✁✼s✳ s�✼ ❀❡ ❡❧❧✼s ❢✄❡ ❡❧ ❥✄✂❝✂✼ ♣✼✿ ❥✄✿✾❀✼s✳ ▲✾

✂�❝✼✿♣✼✿✾❝✂✢� ❀❡❧ ♠✂s♠✼ s❡✿♥✾ ✼✁✿✼ ✾✐✾�❝❡ ♠❞s q✄❡ ♣✼s✂✆✂❧✂✁✾✿♥✾ ✾❀❡❝✄✾✿ ❡❧ ❈PP✭❋ ✾ ❧✾ ❈❖ �

✾✿✁s✳ ✦✮❁ ★✬ ✂�❝✳✩✦ ② ✩✩✱✲✳ ❊❧ s❡❣✄�❀✼ ✾s♣❡❝✁✼ ✂��✼✐✾❀✼✿ ❀❡❧ P▲ ❀❡ ❢✂�❡s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧❁ ❢✄❡
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✦✧✧✰ ② ✦✧✧★ ♣✼✿ ✾❣❡�✁❡s ❝✄②✾s ❢✄�❀✾♠❡�✁✾❝✂✼�❡s ❡s✁✄✐✂❡✿✼� ✾�❝❧✾❀✾s ❡� ✓✙♠❛r✘ ❡s♣❡❝♥❢✂❝✼s

❝✼♠✼ ❧✼s ❝✾s✼s ❀❡ ●✄✁✂☎✿✿❡♦❁ ♠✂❡♠✆✿✼ ❀❡❧ ✓✙♠❛r ✤✉❞✒✓✒✙✗❁ ❖✆❡✂❀❁ ❖✼sú✾ ② ✭✼♠✾❣❧✂✾❁ ✾❣❡�✁❡s

❀❡❧ ✓✙♠❛r ✕✤✕✓✉✔✒✥r ② ▼✾s❝❤❡✿✼�✂ ② ❑✂❧✂✆✾✿❀✾❁ ✂�✁❡❣✿✾�✁❡s ❀❡❧ ✓✙♠❛r ✗✕♦✒✘✗✙✔✒✥r ❝✼♠✼ ♣✾✿✁❡ ❀❡

❧✾ ✼♣✼s✂❝✂✢� ② ❀❡❧ ✼❢✂❝✂✾❧✂s♠✼ ✿❡s♣❡❝✁✂✐✾♠❡�✁❡✳ ❊s ❀❡❝✂✿❁ ✁❡�❡♠✼s ✾q✄♥ ✄� ♣✿✂♠❡✿ ❝✄✾❀✿✼ ❀❡

✾❝✁✼✿❡s q✄❡❁ ❀❡s❀❡ ❡❧ ❞♠✆✂✁✼ ❡s✁✾✁✾❧ ② ❝✼� ❀❡s❡♠♣❡ñ✼ ❡� ❧✼s ❀✂s✁✂�✁✼s ♣✼❀❡✿❡s ✲❥✄❀✂❝✂✾❧❁ ❡❥❡❝✄✁✂✐✼

② ❧❡❣✂s❧✾✁✂✐✼✲❁ ❝✼�❢❧✄②❡✿✼� ❡� ❧✾ �❡❝❡s✂❀✾❀ ❀❡ ♠✼❀✂❢✂❝✾✿ ❡❧ s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ✐✂❣❡�✁❡

❤✾s✁✾ ❡❧ ♠✼♠❡�✁✼✳ ✫ s✄ ✐❡♦❁ ❡s✁✾ ❀✂♠❡�s✂✢� ❀❡ ❀✂❝❤✾ ♠✙♥✒r❜✚✙ ❞✒✘✓✉✚✘✒✥✙ s❡ ❡�❝✼�✁✿✢ ✁✾♠✆✂☎�

✿❡❢❧❡❥✾❀✾ ❡� ❧✾ ❡①♣✼s✂❝✂✢� ❀❡♠✼✁✂✐✼s ❀❡ ❀✼s ❀❡ ❧✼s P▲ q✄❡ ❝✼�❢✼✿♠✾✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙

② s❡ ✼✿✂❡�✁✾✿✼� ✾ ❧✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ♣✾✿❝✂✾❧ ❀❡❧ ❈PP✭❋✿ ✕✗ ✒♠❛✉✗✘✙❞r ❛r✚ ✗r✘ ❜✗r✥✉✕✘ ❛r✗í✔✒✓r✘

r❛r✘✒✔r✚✕✘ �✜❃✶ ❇❧�❧✶ ✜�✜✶ ❯❂❘✶ ❆❘■✲ ② ❡❧ ✒♠❛✉✗✘✙❞r ❛r✚ ✗✙ ❂r✙✗✒✓✒✐♥ ❆❘■✛ ❋✂�✾❧♠❡�✁❡

♣✼❀❡♠✼s ❝✼�s✂❀❡✿✾✿ q✄❡❁ ❡s✁❡ ♣✿✂♠❡✿ �ú❝❧❡✼ ❀❡ ✾❝✄❡✿❀✼s ❡�✁✿❡ ❡s✁✼s ✾❝✁✼✿❡s❁ ❝✿✂s✁✾❧✂♦✢ ❧✼s

✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ②✾ ❡s✆✼♦✾❀✼s ❡� ❡❧ ✾�✁❡♣✿✼②❡❝✁✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡❧ ❈PP✭❋ ❀❡ ✂�✂❝✂✼s

❀❡ ❧✼s ✾ñ✼s ✩✪✪✧ ❀✂s❡ñ✾❀✼ ♣✼✿ ✾❝✁✼✿❡s q✄❡ s❡ ❝✼�s✁✂✁✄②❡✿✼� ❝✼♠✼ ✿❡❢❡✿❡�✁❡s ❡� ❡❧ ♣✿✼❝❡s✼ ❀❡

✿❡❢✼✿♠✾ ❧✼❝✾❧ ❝✼♠✼✿ ❈✼✿✐✾❧❞�❁ ❖♥✼s❁ ❉❡ ❖❧✾♦✾✆✾❧ ② ♦❞♦q✄❡♦ ❖✼ss✂ q✄✂❡�❡s ✾ ❧✾ ✐❡♦ s❡

✿❡s♣✾❧❀✾✿✼� ❡� ✼✁✿✼s ✿❡❢❡✿❡�✁❡s ❡� ❡❧ ✁❡♠✾ ✾ �✂✐❡❧ �✾❝✂✼�✾❧ �▼✾✂❡✿❁ ❈✾❢❢❡✿✾✁✾ ❖✼✿❡s❁ ❖✼❀✿♥❣✄❡♦❁

❉✼♠♥�❣✄❡♦✲✳

✹✛ ❜✛ �✕✘✙✤✉✘✔✕✘ ♥r✚♠✙✔✒✥r✘ ✕♥ ✕✗ ❛✚r✓✕❞✒♠✒✕♥✔r ❛✕♥✙✗ ✒♥✥✉✒✘✒✔✒✥r

❈✼♠✼ ♣✿❡s❡�✁✾♠✼s ❡� ❡❧ ✾♣✾✿✁✾❀✼ ✾�✁❡✿✂✼✿ ❧✾ ❥✄s✁✂❢✂❝✾❝✂✢� ❀❡ ❧✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡❧ ❈PP✭❋

❡s✁✄✐✼ ✾s✼❝✂✾❀✾ ✾ ❧✾ ✼✆s✼❧❡s❝❡�❝✂✾ ❀❡❧ ♠✼❀❡❧✼ ✂�q✄✂s✂✁✂✐✼ ✐✂❣❡�✁❡✳ ✫ ❡s✁✾ ♣✿✂♠❡✿✾ ❀✂♠❡�s✂✢� ❀❡

❀✂❝❤✾ ♠✙♥✒r❜✚✙ ❞✒✘✓✉✚✘✒✥✙ ✾�✁❡s ✿❡❝✼✿✿✂❀✾ ♣✼❀❡♠✼s ✾❣✿❡❣✾✿ ✄� s❡❣✄�❀✼ �ú❝❧❡✼ ❀❡ ❝✼�s❡�s✼

✾s✼❝✂✾❀✼ ✾ ❧✼s ❀❡s✾❥✄s✁❡s �✼✿♠✾✁✂✐✼s ❀❡❧ ♣✿✼❝❡❀✂♠✂❡�✁✼ ♣❡�✾❧ ✿❡s♣❡❝✁✼ ❀❡ �✼✿♠✾✁✂✐✾s

�✾❝✂✼�✾❧❡s ❡ ✂�✁❡✿�✾❝✂✼�✾❧❡s �✂❀❡�✁✂❢✂❝✾❀✼s ②✾ ❡� ❧✾s ♣✿✼♣✄❡s✁✾s ❀❡ ❧✼s ✾ñ✼s ✩✪✪✧✲✳ ❊s✁✾ s❡❣✄�❀✾

❀✂♠❡�s✂✢� ❀❡ ❡s✁✾ ♠✙♥✒r❜✚✙ ❞✒✘✓✉✚✘✒✥✙❁ ❡s✆✼♦✾❀✾ ♣✼✿ q✄✂❡�❡s ♣✾✿✁✂❝✂♣✾✿✼� ❀❡❧ ♣✿✼❝❡s✼ ❀❡

❀✂s❡ñ✼ ❀❡❧ �✄❡✐✼ ❈PP✭❋❁ ✁✾♠✆✂☎� ✾s❡�✁✢ ❧✾ �❡❝❡s✂❀✾❀ ❀❡ ✾✐✾�♦✾✿ ❤✾❝✂✾ ✄� ♠✼❀❡❧✼ ✾❝✄s✾✁✼✿✂✼✳



❊� ❧✾ ❀✂✿❡❝❝✂✢� ✾�✁❡s s❡ñ✾❧✾❀✾ ✂❀❡�✁✂❢✂❝✾♠✼s q✄❡❁ ❡� ❡❧ ✜P ❞✕✗ ✜✗✙♥ ❧✘✔✚✙✔q♦✒✓r
✼✼

q✄❡ ❢✄❡

♣✾✿✁❡ ❀❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾❁ s❡ ❥✄s✁✂❢✂❝✢ ❧✾ �❡❝❡s✂❀✾❀ ❀❡ ❝✾♠✆✂✾✿ ✂�✁❡❣✿✾❧♠❡�✁❡ ❡❧ s✂s✁❡♠✾ ❀❡

❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ♣✿✼✐✂�❝✂✾❧ ♣✾✿✾ ✾❧❝✾�♦✾✿ s✄ ✾❀✾♣✁✾❝✂✢� ✾ ❧✾ ❈❖ ② ❧✼s ✵✿✾✁✾❀✼s

■�✁❡✿�✾❝✂✼�✾❧❡s✳ ❉❡ ❧✾ ♠✂s♠✾ ♠✾�❡✿✾ ❡� ❡❧ ✜P ✒♠❛✉✗✘✙❞r ❛r✚ ✗r✘ ❜✗r✥✉✕✘ ❛r✗í✔✒✓r✘ r❛r✘✒✔r✚✕✘

�✜❃✶ ❇❧�❧✶ ✜�✜✶ ❯❂❘✶ ❆❘■✲ ✼✿✂❡�✁✾❀✼ ❤✾❝✂✾ ✄�✾ ♠✼❀✂❢✂❝✾❝✂✢� ♣✾✿❝✂✾❧ ❀❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧❁ s❡

✗✑✁✂ �✎☞✒✁✟✁ ✆✎ ✝✒ ✎✆✠✆✁✟☛✒☛ ☛✆ ✏✑✆ ✝✒ ✒☛✍✟✎✟✁✌☎✒✠✟✙✎ ☛✆ ✖✑✁✌✟✠✟✒ ✗✆✎✒✝ ✁✆ ✒☛✆✠✑✆ ✒ ✝✒ ✕✍✂☛✆☎✎✒

☛✂✠✌☎✟✎✒✘✛ ✝✒ ✖✑☎✟✁✗☎✑☛✆✎✠✟✒ ✎✒✠✟✂✎✒✝ ✡ ✝✂✁ ✁☎✒✌✒☛✂✁ ✏✎✌✆☎✎✒✠✟✂✎✒✝✆✁ ✗✒☎✒ ✏✑✆ ☛✆ ✆✁✌✒ ☞✂☎✍✒ ✂✒✎✌✒

❋❡ ✾✆✾�❀✼�❡ s✄ ♠✼❀❡❧✼ ✂�q✄✂s✂✁✼✿✂✾❧✳ ❊� ❡s✁❡ s❡�✁✂❀✼ ❡� ❧✾ ❡①♣✼s✂❝✂✢� ❀❡♠✼✁✂✐✼s ❀❡❧ ♠✂s♠✼ s❡

❡s✆✼♦✢✿
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❛✚r✓✕✘✙✗ ❛✕♥✙✗ ✙✗ ♠r❞✕✗r ✓r♥✘✔✒✔✉✓✒r♥✙✗✶ ♠✖✘ ✙♣♥ ✗✉✕♦r ❞✕ ✗✙ ✚✕✳r✚♠✙ ❞✕ ✶✥✥✹ ✙✚✛ ✁✓✒ ✓✌✒✟

❛✙✚✔✕✶ ✕✗ ✒♥✓✉♠❛✗✒♠✒✕♥✔r ❞✕ ✗r✘ ✔✚✙✔✙❞r✘ ✒♥✔✕✚♥✙✓✒r♥✙✗✕✘ ✙ ✗r✘ ✓✉✙✗✕✘ ✗✙ ◆✙✓✒✐♥ ❆✚♦✕♥✔✒♥✙ ❤✙

✟✆✄☎✒✝✆✓✔ ✎✓✠✑✒✓✠☎✌☎ ✟ ☛✟ ✄✟✎✝✏✞ ✢ ✌✟✠✕✝☎✞ ✟ ✂✖✂ ✑✒✓☞✝✞✎✝✟✂ ✙✚✛ ☎☞✝✆☎✞✎✝✟ ✞✖☎☞✟✠☎✞✌☎

✘✒✔✉✙✓✒r♥✕✘ ✥✉✕ ✚✕✥✉✒✕✚✕♥ ✘✕✚ ✙❜r✚❞✙❞✙✘ ✒♥✕✗✉❞✒❜✗✕♠✕♥✔✕✿ ✉♥✙ ❞✕ ✕✗✗✙✘✶ ❞✕ ✓✙✚✖✓✔✕✚ ❞✕✳✒♥✒✔r✚✒r✶

✚✕✳✒✕✚✕ ✙ ✗✙ ♥✕✓✕✘✒❞✙❞ ❞✕ ✔✚✙♥✘✳r✚♠✙✚ ✕✗ ✘✒✘✔✕♠✙ ❛✕♥✙✗ ✘✙♥✔✙✳✕✘✒♥r✶ ✓✙✚✙✓✔✕✚✒③✙❞r ❛r✚ ✘✉

✒♥✥✉✒✘✒✔r✚✒✕❞✙❞ ✷ ✘✉ ✕✘✓✙✘r ✚✕✘❛✕✔r ❛r✚ ✗✙✘ ♦✙✚✙♥✔í✙✘ ✒♥❞✒✥✒❞✉✙✗✕✘ ❞✕ ✥í✓✔✒♠✙✘ ✷ ✥✒✓✔✒♠✙✚✒r✘♥ ✗✙

r✔✚✙✶ ✥✉✕ ✙❞✥✉✒✕✚✕ ✘✕♥✔✒❞r ✕♥ ✔✙♥✔r ✘✕ ❞✕✤✕ ✙✓✗✙✚✙❞✙ ✗✙ ❛✚✒♠✕✚✙ ❞✕ ✕✗✗✙✘✶ ✥✕✚✘✙ ✘r❜✚✕ ✓✒✕✚✔r✘

✓✙♠❜✒r✘ ✉✚♦✕♥✔✕✘ ✥✉✕ ✕✘ ❛✚✕✓✒✘r ✒♥✔✚r❞✉✓✒✚ ✕♥ ✗✙ r✚♦✙♥✒③✙✓✒✐♥ ❞✕✗ ✳✉✕✚r ❛✕♥✙✗ ❞✕ ✗✙ ✜✚r✥✒♥✓✒✙✶

✓r♥ ✗✙ ✳✒♥✙✗✒❞✙❞ ❞✕ ✘✙✗✥✙✚ ✗✙✘ ✔✙✓❤✙✘ ❞✕ ✒♥✓r♥✘✔✒✔✉✓✒r♥✙✗✒❞✙❞ ✥✉✕ ✗✙ ❂r✚✔✕ ◆✙✓✒r♥✙✗ ❤✙

✳r✚♠✉✗✙❞r ✙✗ ♠r❞✕✗✓ ✂✟✞✌✟✗☎✂✝✞✓✤ ✺❋✉♥❞❛❛✄♥t✄s P� ✐❛♣✉☎s❛❞✄ ♣✄r ☎✄s ✄☎✄✁✉✄s ♣✄☎❧t✐✁✄s

✄♣✄s✐t✄r✄s ❉✂✾✿✂✼ ❀❡ ✭❡s✂✢� ❀❡ ❧✾ ❈❞♠✾✿✾ ❀❡ ❉✂♣✄✁✾❀✼s✴✾s ❀❡❧ ✦✩✴✧✯✴✦✧✧★❁ ♣✳✩✩✦❁ ❀✂s♣✼�✂✆❧❡

❡�✿ ❤✁✁♣✿✴✴✼❢✂❝✂�✾✐✂✿✁✄✾❧✳❀✂♣✄✁✾❀✼ss✾�✁✾❢❡✳❣✼✐✳✾✿✴❀✂♣✄✁✾❀✼s✴♣❀❢✴✐❡✿P❀❢✳♣❤♣❧✁✆❀s✫✂❀✆✰✩✳♣❀❢❄

❉❡ ♠✾�❡✿✾ ♠❞s ❡s♣❡❝♥❢✂❝✾ q✄❡ ❡� ❧✼s ✾✿❣✄♠❡�✁✼s ✾�✁❡s s❡ñ✾❧✾❀✼s❁ ❧✾ �❡❝❡s✂❀✾❀ ❀❡ q✄❡ ❡❧

❈PP✭❋ ✿❡s♣❡✁❡ ❧✼ ❡s✁✾✆❧❡❝✂❀✼ ❡� ❧✾ ❈❖ ❢✄❡ ✄� ✾✿❣✄♠❡�✁✼ ♣❧✾�✁❡✾❀✼ ♣✼✿ ❖✆❡✂❀ ❀✄✿✾�✁❡ ❧✾

✂�s✁✾�❝✂✾ ♣✿❡✐✂✾ ✾❧ ✁✿✾✁✾♠✂❡�✁✼ ❧❡❣✂s❧✾✁✂✐✼ ❀❡❧ �✄❡✐✼❈PP✭❋ ② ♣✼✿ ❑✂❧✂✆✾✿❀✾❁ ❀✄✿✾�✁❡ ❡❧ ✾✆✼✿❀✾❥❡

♣✾✿❧✾♠❡�✁✾✿✂✼✳ P✾✿✁✂❝✄❧✾✿♠❡�✁❡ ❡❧ ♣✿✂♠❡✿✼ ❀❡ ❡❧❧✼s
✼✽
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✂♠♣❧✂❝✾✿♥✾ ❡❧ ✾✐✾�❝❡ ❤✾❝✂✾ ❡❧ ✿❡s♣❡✁✼ ✁✾�✁✼ ❀❡ ❧✾s ❈✼�s✁✂✁✄❝✂✼�❡s P✿✼✐✂�❝✂✾❧ ② ❖✾❝✂✼�✾❧ ❝✼♠✼ ❀❡
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☎✡✆✒✔☛✠✝✄�✁✟ ✠ ✄☞✌✝✠✁✝✂☛✒✠✝☛✠✟ ☎✁✟ ✆✝✁✝✄✞✌✁✟ ✂✄ ✝✄✠✁✝�✠ ✠☎ ✞✖✂☛✗✁ ✆✝✁✞✄✟✠☎ ✆✄✒✠☎ ✝ ✠☎ ✂☛✗✄✟✌✁ ✆✝✁✔☛✒✞☛✠☎✍✓ ☛✁✝✌✠☎
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✐♥❝✁✂♠✾s✳ ✫s✂♠✂s♠✼ ❑✂❧✂✆✾✿❀✾
✼✾

❀❡s✁✾❝✢❁ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿❁ q✄❡ ❡❧ ❀❡✿❡❝❤✼ ❀❡ ❧✾s ♣❡✿s✼�✾s
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s� ♣✿✂♠❡✿ ✾s♣❡❝✁✼ ❡s✁✄✐✼ ✐✂�❝✄❧✾❀✼ ✾ ❧✾ ✾❀✾♣✁✾❝✂✢� ❀❡ ❧✾s ✾❝✁✂✐✂❀✾❀❡s ❀❡ ❥✄♦❣✾♠✂❡�✁✼❁

✾❝✄s✾❝✂✢� ② ❀❡❢❡�s✾ ✾ ❧✼s ♣✿✂�❝✂♣✂✼s ② ✿❡❣❧✾s ❝✼�s✁✂✁✄❝✂✼�✾❧❡s ② ✾ ✁✿✾✁✾❀✼s❁ ❀❡❝❧✾✿✾❝✂✼�❡s ②

❝✼�✐❡�❝✂✼�❡s ✂�✁❡✿�✾❝✂✼�✾❧❡s✳ ❊❧ ♠✂s♠✼ ❢✄❡ ❡s✆✼♦✾❀✼ ❡� ❧✼s ♣✿✼②❡❝✁✼s ❀❡ ❧❡② q✄❡ ❝✼�❢✼✿♠✾✿✼�

❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ❛✚r✥✒♥✓✒✙✗ ✲✜P ❛✚✕✘✕♥✔✙❞r ❛r✚ ✗r✘ ❜✗r✥✉✕✘ ❛r✗í✔✒✓r✘ r❛r✘✒✔r✚✕✘ ② ✜P

❛✚r❛✉✕✘✔r ❞✕✘❞✕ ✗✙ ❂r✙✗✒✓✒✐♥ ❆❘■✲❁ ② ❡� ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ❀❡ ✄�✼ ❀❡ ❧✼s ✾❝✁✼✿❡s

❀❡❧ ✓✙♠❛r ✓r✚❛r✚✙✔✒✥r �✫❉❡P❖✫✲✳



s� s❡❣✄�❀✼ ❡❧❡♠❡�✁✼ ❀❡ ❡s✁✾ ♠✙♥✒r❜✚✙ ❞✒✘✓✉✚✘✒✥✙ ✾s✼❝✂✢ ❧✾ ✂�❝✼✿♣✼✿✾❝✂✢� ❀❡❧ ❥✄✂❝✂✼ ♣✼✿

❥✄✿✾❀✼s ❝✼♠✼ ✼✁✿✼ ✾✐✾�❝❡ ❤✾❝✂✾ ❧✾ ❡❧✂♠✂�✾❝✂✢� ❀❡ ❧✼s ❀❡s✾❥✄s✁❡s �✼✿♠✾✁✂✐✼s ❡� ❡❧ ♣✿✼❝❡❀✂♠✂❡�✁✼

♣❡�✾❧ ✿❡s♣❡❝✁✼ ❀❡ �✼✿♠✾✁✂✐✾s ✐✂❣❡�✁❡s ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ② ❡❧ ♣✾♥s✳ ❊s✁✾ ❡s✁✄✐✼ ✂♠♣✄❧s✾❀✾ ❀❡

♠✾�❡✿✾ ♣✿❡✐✂✾ ✾❧ ❀❡✆✾✁❡ ♣✾✿❧✾♠❡�✁✾✿✂✼ ♣✼✿ ✄�✼ ❀❡ ❧✼s ✾❝✁✼✿❡s ❀❡❧ ✓✙♠❛r ✕✤✕✓✉✔✒✥r❁ ❖✆❡✂❀❁ ✄�✼

❀❡ ❧✼s ✾❝✁✼✿❡s ❝✼✿♣✼✿✾✁✂✐✼s ✲❈✼❧❡❣✂✼ ❀❡ ✫✆✼❣✾❀✼s✴✾s ❀❡ ❖✼s✾✿✂✼✲ ② ❀✄✿✾�✁❡ ❡❧ ✁✿✾✁✾♠✂❡�✁✼

❧❡❣✂s❧✾✁✂✐✼ ❀❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ✁✾♠✆✂☎� s❡ ♣❧✾s♠✢ ❡� ❧✼s ❢✄�❀✾♠❡�✁✼s ❀❡❧ ✜P ✒♠❛✉✗✘✙❞r

❛r✚ ❑✒✗✒❜✙✚❞✙ ✷ ▼✙✘✓❤✕✚r♥✒ ② ❡� ❧✾ ❡①♣✼s✂❝✂✢� ❀❡ ❑✂❧✂✆✾✿❀✾✳

❖❡s✄❧✁✾ ♣❡✿✁✂�❡�✁❡ ♠❡�❝✂✼�✾✿ ❡� ú❧✁✂♠✾ ✂�s✁✾�❝✂✾ q✄❡ ❧✼s ✾s♣❡❝✁✼s ✾q✄♥ ♣✿❡s❡�✁✾❀✼s ❀❡

♠✾�❡✿✾ ❣❡�❡✿✾❧ ♣✾✿✾ ❝✾❧✂❢✂❝✾✿ ✾❧ s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ❝✼♠✼ ❀❡s✾�❝❧✾❀✼ ❀❡ ❧✼s ♣✿✂�❝✂♣✂✼s ②

✿❡❣❧✾s ②✾ ❡� ❝✄✿s✼ ✾ ❀✂s✁✂�✁✼s �✂✐❡❧❡s s❡✿❞� ✿❡❝✄♣❡✿✾❀✼s ② ♣✿✼❢✄�❀✂♦✾❀✼s ❡� ❧✼s ♣✿✢①✂♠✼s

❝✾♣♥✁✄❧✼s ✾�✾❧♥✁✂❝✼s✳

✁✛ ❆ ♠r❞r ❞✕ ✓✒✕✚✚✕

❊❧ ✿❡❝✼✿✿✂❀✼ ♣✼✿ ❧✼s ✾♣✾✿✁✾❀✼s q✄❡ ❝✼♠♣✼�❡� ❡s✁❡ ❝✾♣♥✁✄❧✼ �✼s ♣✼s✂✆✂❧✂✁✢❁ ❡� ♣✿✂♠❡✿ ❧✄❣✾✿❁

♣✿❡s❡�✁✾✿ ❡❧ ❛✚r♦✚✙♠✙ ❞✕ ✚✕✳r✚♠✙ ❀❡❧ ❈PP✭❋ ✿❡✾❧✂♦✾�❀✼ ✄�✾ ❀❡s❝✿✂♣❝✂✢� ✄� ♣✼❝✼ ♠❞s

♣✼✿♠❡�✼✿✂♦✾❀✾ q✄❡ ❧✾ ❡❢❡❝✁✄✾❀✾ ❡� ❡❧ ❝✾♣♥✁✄❧✼ ✂�✁✿✼❀✄❝✁✼✿✂✼✳ ❊� ❡s✁❡ s❡�✁✂❀✼ ♣✄❀✂♠✼s

✿❡❝✼�s✁✿✄✂✿ q✄❡ ❡❧ ♠✂s♠✼ ❡s✁✄✐✼ ❝✼♠♣✄❡s✁✼ ♣✼✿ ❝✄✾✁✿✼ ♣✿✼②❡❝✁✼s ❀❡ ❧❡②❁ ❀✼s ❀❡ ❧✼s ❝✄✾❧❡s s❡

✼✿✂❡�✁✾✆✾� ✾ ❧✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧ s✂s✁❡♠✾ ❀❡ ❡�❥✄✂❝✂✾♠✂❡�✁✼ ♣❡�✾❧ ② ✼✁✿✼s ❀✼s ✾ s✄ ✿❡❢✼✿♠✾

♣✾✿❝✂✾❧ ♣❡✿✼ s✂� ❀❡s❝✼�✼❝❡✿ ❧✾ �❡❝❡s✂❀✾❀ ❀❡ ❧✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ✁✼✁✾❧ ❀❡❧ ♠✂s♠✼✳

✫ s✄ ✐❡♦❁ ✾ ❧✼ ❧✾✿❣✼ ❀❡ ❡s✁❡ ♣✿✂♠❡✿ ❝✾♣♥✁✄❧✼❁ ♣✿❡s❡�✁✾♠✼s ❧✼s ❀✂✐❡✿s✼s ✾�✁❡❝❡❀❡�✁❡s ❀❡ ❡s✁❡

♣✿✼❝❡s✼ ❀❡ ✿❡❢✼✿♠✾ ❀❡ ✂�✂❝✂✼s ❀❡❧ s✂❣❧✼ ❳❳■✳ ✫❧ ✿❡s♣❡❝✁✼ ✿❡❝✼✿✿✂♠✼s ❧✼s ✾s♣❡❝✁✼s ❝❧✾✐❡s

♣❧✾�✁❡✾❀✼s ❀✄✿✾�✁❡ ❧✼s ✂�✁❡�✁✼s ♣✿❡✐✂✼s ❀❡ ✁✿✾�s❢✼✿♠✾❝✂✢� ✂�✁❡❣✿✾❧ ✂♠♣✄❧s✾❀✼s ❡� ❧✼s ✾ñ✼s ✩✪✪✧

❝✼�s✁✂✁✄✂❀✼s ❝✼♠✼ ✆✾s❡ ❀❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ q✄❡ ❡s✁✄❀✂✾♠✼s ❡� ♣✿✼❢✄�❀✂❀✾❀✳ ❊❧

❝✼�✼❝✂♠✂❡�✁✼ ❀❡❧ ❝✼�✁❡�✂❀✼ ❀❡ ❧✼s ♠✂s♠✼s �✼s ♣❡✿♠✂✁✂✢ ❝✼♠♣✿❡�❀❡✿ q✄❡ ❡s✁❡ ♣✿✼❝❡s✼ ❀❡

❝✾♠✆✂✼ ❡� ❡s✁✄❀✂✼ ✾❝✼�✁❡❝✂❀✼ ❤✾❝✂✾ ♣✿✂�❝✂♣✂✼s ❀❡ ❧✼s ✾ñ✼s ✦✧✧✧ ✁✂❡�❡ ✾❧❧♥ s✄s ✼✿♥❣❡�❡s✳ ✫ ❡s✁✼s

✾�✁❡❝❡❀❡�✁❡s❁ ❝✼♠✼ s❡ñ✾❧✾♠✼s❁ s❡ s✄♠✾✿✼� ❧✾s �✼✿♠✾✁✂✐✾s❁ ✿❡❣❧✾s ② ✁✿✾✁✾❀✼s ✐✂❣❡�✁❡s ✾ �✂✐❡❧

�✾❝✂✼�✾❧ ❡ ✂�✁❡✿�✾❝✂✼�✾❧ ✲✿❡❝✄♣❡✿✾❀✼s ♣✼✿ ❧✾s ♣✿✼♣✄❡s✁✾s ❀❡ ❢✂�❡s ❀❡❧ s✂❣❧✼ ❳❳ ② ♣✼✿ ❡❧

❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ ❀❡ ♣✿✂�❝✂♣✂✼s ❀❡ s✂❣❧✼ ❳❳■✲ ❝✼♠✼ ✾s♥ ✁✾♠✆✂☎� ❧✾ ✿❡❢✼✿♠✾ ♣✾✿❝✂✾❧

s✾�❝✂✼�✾❀✾ ❤✾❝✂✾ ❢✂�❡s ❀❡ ✦✧✧✰ �❧❡② ✩✦✩✯✦✲ ❡�✁❡�❀✂❀✾ ❝✼♠✼ ✄� ♣✿✂♠❡✿ ✾✐✾�❝❡ ❤✾❝✂✾ ❡❧ ♠✼❀❡❧✼

✾❝✄s✾✁✼✿✂✼ q✄❡ s❡ ✆✄s❝✾✆✾ ❡s✁✾✆❧❡❝❡✿ ❡� ❧✾ ♣✿✼✐✂�❝✂✾✳

❋✂�✾❧♠❡�✁❡ ❡� ❡s✁❡ ♣✿✂♠❡✿ ❝✾♣♥✁✄❧✼ ♣✄❀✂♠✼s ❝✼�✼❝❡✿ ❡❧ ♠✼❀✼ ❡� q✄❡ s❡ ✾✿✁✂❝✄❧✾✿✼� ❀✂✐❡✿s✾s

✾❧✁❡✿�✾✁✂✐✾s ❀✂s❝✄✿s✂✐✾s q✄❡ ❝✼�✁✿✂✆✄②❡✿✼� ✾ ❀❡❧✂�❡✾✿ ✄� �✄❡✐✼ s✂s✁❡♠✾ ❀❡ ❥✄s✁✂❝✂✾ ♣❡�✾❧ ❡� ❡❧

❝✼�✁❡①✁✼ ♣✿✼✐✂�❝✂✾❧✳ ❊� ❡s✁❡ s❡�✁✂❀✼❁ ♣✿❡s❡�✁✾♠✼s ✄�✾ ♣✿✂♠❡✿✾ ♠✙♥✒r❜✚✙ ❞✒✘✓✉✚✘✒✥✙ ✼✿✂❡�✁✾❀✾



✾❧ ❝✄❡s✁✂✼�✾♠✂❡�✁✼ ❀❡❧ ♠✼❀❡❧✼ ✂�q✄✂s✂✁✂✐✼ ✐✂❣❡�✁❡ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❝✼♠♣✄❡s✁✾ ♣✼✿ ❀✼s

❀✂♠❡�s✂✼�❡s✳ ▲✾ ♣✿✂♠❡✿✾ ❀❡ ❡❧❧✾s ❥✄s✁✂❢✂❝✾✆✾ ❧✾ ✁✿✾�s❢✼✿♠✾❝✂✢� ❀❡❧ ❈PP✭❋ ✾ ♣✾✿✁✂✿ ❀❡ ❡�❢✾✁✂♦✾✿

❧✾ ✼✆s✼❧❡s❝❡�❝✂✾ ❀❡❧ ♠✼❀❡❧✼ ✂�q✄✂s✂✁✂✐✼ ✐✂❣❡�✁❡✳ P✼✿ ✼✁✿✼ ❧✾❀✼ ✄�✾ s❡❣✄�❀✾ ❀✂♠❡�s✂✢� ❀❡ ❡s✁✾

♠✙♥r❜✚✙ ❞✒✘✓✉✚✘✒✥✙❁ ❡�❢✼❝✢ ❡❧ ❝✄❡s✁✂✼�✾♠✂❡�✁✼ ❡� ❡❧ ✂�❝✄♠♣❧✂♠✂❡�✁✼ ♣✼✿ ♣✾✿✁❡ ❀❡❧ ♠✼❀❡❧✼

✂�q✄✂s✂✁✂✐✼ ✐✂❣❡�✁❡ ❀❡ ♣✿✂�❝✂♣✂✼s ② ✿❡❣❧✾s ❀❡ ❀✂❢❡✿❡�✁❡s ❡s❝✾❧✾s ❝✼� ✾♣❧✂❝✾✆✂❧✂❀✾❀ ❡� ❡❧ ❡s❝❡�✾✿✂✼

♣✿✼✐✂�❝✂✾❧✳ ❈✼♠✼ ❢✄❡ ♠❡�❝✂✼�✾❀✼❁ ❡s✁✾s ✾✿❣✄♠❡�✁✾❝✂✼�❡s❁ ✁✂❡�❡� s✄s ✿✾♥❝❡s ❡� ❧✾s ✂�✂❝✂✾✁✂✐✾s

❀✂s❡ñ✾❀✾s ❤✾❝✂✾ ✩✪✪✰ ② ✩✪✪✪ q✄❡ ②✾ s❡ ♣✿✼♣✼�♥✾� ✾✐✾�♦✾✿ ❡� ✄�✾ ✿❡❢✼✿♠✾ ✂�✁❡❣✿✾❧ ❀❡❧

♣✿✼❝❡❀✂♠✂❡�✁✼ ♣❡�✾❧ ❡� ❧✾ ♣✿✼✐✂�❝✂✾ ❀❡ ✭✾�✁✾ ❋❡✳

▲✄❡❣✼ ❀❡ ❡s✁❡ ✿❡❝✼✿✿✂❀✼❁ ❡� ❡❧ ♣✿✢①✂♠✼ ❝✾♣♥✁✄❧✼ ✾�✾❧♥✁✂❝✼❁ ✾✐✾�♦✾✿❡♠✼s s✼✆✿❡ ❧✾s

✁✿✾�s❢✼✿♠✾❝✂✼�❡s ♣✿✼♣✄❡s✁✾s ♣✾✿✾ ❧✾s ❢✄�❝✂✼�❡s ❀❡ ❥✄♦❣✾♠✂❡�✁✼❁ ✂�✐❡s✁✂❣✾❝✂✢�❁ ✾❝✄s✾❝✂✢� ②

❀❡❢❡�s✾ ❡� ❡❧ ♠✾✿❝✼ ❀❡❧ ❀✂s❡ñ✼ ❀❡ ✄� �✄❡✐✼ ❈PP✭❋ ❀❡ ❝✾✿❞❝✁❡✿ ✾❝✄s✾✁✼✿✂✼✳





❚✁❛♥�❡♦✁♠❛❝✐♦♥✂� ✂♥ ❧❛� ❡❢♥❝✐♦♥✂� ❞✂❧ ✥✁♦❝✂�♦ ✥✂♥❛❧ ❧♦❝❛❧✿ ♥❢✂✈❛�

♠♦❞❛❧✐❞❛❞✂� ❞✂ ❥❢③❣❛♠✐✂♥t♦✱ ✐♥✈✂�t✐❣❛❝✐ó♥✱ ❛❝❢�❛❝✐ó♥ ② ❞✂❡✂♥�❛

✶✛ ■♥✔✚r❞✉✓✓✒✐♥

❊� ❡❧ ❝✾♣♥✁✄❧✼ ♣✿❡❝❡❀❡�✁❡ �✼s ❢✼❝✾❧✂♦✾♠✼s ❡� ✿❡❝✄♣❡✿✾✿ ② ❀❡s❝✿✂✆✂✿ ❧✾s �✼✿♠✾✁✂✐✾s ❀❡

❀✂❢❡✿❡�✁❡s �✂✐❡❧❡s ② ❧✾s ✂�✂❝✂✾✁✂✐✾s ❀❡ ♠✼❀✂❢✂❝✾❝✂✢� ❀❡❧ ❈PP✭❋ q✄❡ s✂✿✐✂❡✿✼� ❀❡ ✾�✁❡❝❡❀❡�✁❡s ②

❀❡ ✆✾s❡ ✾❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾ q✄❡ s❡ ✆✄s❝✾ ❡①♣❧✼✿✾✿ ❡� ❡s✁✾ ✂�✐❡s✁✂❣✾❝✂✢�✳ ❊� ❀✂❝❤✼ ❝✾♣♥✁✄❧✼

✾�✾❧✂♦✾♠✼s ✁✾♠✆✂☎� ✄�✾ ✁✿✾�s❢✼✿♠✾❝✂✢� q✄❡ ✾✐✾�♦✢ ❡� ❡❧ ❝✄❡s✁✂✼�✾♠✂❡�✁✼ ❀❡❧ ♠✼❀❡❧✼ ✐✂❣❡�✁❡

❤✾s✁✾ ♣✿✂�❝✂♣✂✼s ❀❡ ❧✼s ✾ñ✼s ✦✧✧✧ ② ❀❡ ♠✾�❡✿✾ ♣✾✿❝✂✾❧ ❤✾❝✂✾ ❡❧ ❀❡❧✂�❡✾♠✂❡�✁✼ ❀❡ ✄� ♠✼❀❡❧✼

✾❝✄s✾✁✼✿✂✼ ♣✿✼✐✂�❝✂✾❧ �❧❡② ✩✦✩✯✦✲✳

❊� ❡s✁✾ ✂�s✁✾�❝✂✾❁ ❝✼� ❡❧ ✼✆❥❡✁✂✐✼ ❀❡ ❝✼�✁✂�✄✾✿ ✿❡❢❧❡①✂✼�✾�❀✼ s✼✆✿❡ ❧✾ ❢✼✿♠✾ ❡� q✄❡ s❡

❡s✁✿✄❝✁✄✿✾✿✼� ❧✾s ❀✂s❝✄s✂✼�❡s ❡� ❡❧ ❀❡✆✾✁❡ ♣ú✆❧✂❝✼ ② ♣✼❧♥✁✂❝✼ ❀❡ ✂�✂❝✂✼s ❀❡❧ s✂❣❧✼ ❳❳■ �✼s

❢✼❝✾❧✂♦✾✿❡♠✼s ❡� ❧✾s ❢✄�❀✾♠❡�✁✾❝✂✼�❡s ✿❡s♣❡❝✁✼ ❀❡ ❧✾s ❢✄�❝✂✼�❡s ❀❡ ❥✄♦❣✾✿❁ ✂�✐❡s✁✂❣✾✿❁ ✾❝✄s✾✿

② ❀❡❢❡�❀❡✿ ✿❡❀✂s❡ñ✾❀✾s ♣✾✿✾ ♠✾✁❡✿✂✾❧✂♦✾✿ ❧✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ✆✄s❝✾❀✾s ❝✼� ❡s✁❡ ♣✿✼❝❡s✼ ❀❡

❝✾♠✆✂✼✳ P✾✿✾ ❡s✁❡ ✾�❞❧✂s✂s s❡ ❝✼�s✂❀❡✿✾✿❞� ❧✼s ✿❡♣❡✿✁✼✿✂✼s ✾✿❣✄♠❡�✁✾✁✂✐✼s ♣✄❡s✁✼s ❡� ❥✄❡❣✼ ♣✼✿

✾❝✁✼✿❡s ♣✼s✂❝✂✼�✾❀✼s ❀❡s❀❡ ✓✙♠❛r✘ ❀✂✐❡✿s✼s✳ ✫ s✄ ✐❡♦ ✿❡❝✄♣❡✿✾♠✼s ❧✾s ❡①♣✼s✂❝✂✼�❡s ❀❡♠✼✁✂✐✼s

❀❡ ❧✼s ❀✂❢❡✿❡�✁❡s ♣✿✼②❡❝✁✼s ❀❡ ❧❡② q✄❡ ❝✼�s✁✂✁✄②❡✿✼� ❡❧ ❛✚r♦✚✙♠✙ ❀❡ ✿❡❢✼✿♠✾✳ ❊� ❡s✁❡ ✿❡❝✼✿✿✂❀✼

✆✄s❝✾✿❡♠✼s ✾❀❡♠❞s ❀✂✾❧✼❣✾✿ ❝✼� ❀✂✐❡✿s✼s ✾✄✁✼✿❡s q✄❡ ✾✆✼✿❀✾✿✼� ❡s✁✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s

✿❡s♣❡❝✁✼ ❀❡ ✼✁✿✼s ❝✼�✁❡①✁✼s ❀❡ ❧✾ ✿❡❣✂✢� ❧✾✁✂�✼✾♠❡✿✂❝✾�✾✳

✷✛ ❘✕✕✘✔✚✉✓✔✉✚✙✓✒✐♥ ❞✕ ✗✙ ✳✉♥✓✒✐♥ ❞✕ ✤✉③♦✙♠✒✕♥✔r

✷✛ ✙✛ ✥✉♥✓✒✐♥ ❞✕ ✤✉③♦✙♠✒✕♥✔r ✓r♠r ✙✓✔✒✥✒❞✙❞ ✕♦✓✗✉✘✒✥✙ ❞✕ ✤✉✕✓✕✘❛③✙✘

❊❧ ♣✾s✼ ❀❡ ✄� ♠✼❀❡❧✼ ✂�q✄✂s✂✁✂✐✼ ✾ ✄�✼ ✾❀✐❡✿s✾✿✂✾❧ ✼ ✾❝✄s✾✁✼✿✂✼ ✂♠♣❧✂❝✾✿♥✾ ♠✼❀✂❢✂❝✾❝✂✼�❡s

❡� ❧✾s ✾❝✁✂✐✂❀✾❀❡s ✾ ❝✾✿❣✼ ❀❡ ❧✼s✴✾s ❀✂s✁✂�✁✼s✴✾s ✾❝✁✼✿❡s ♣✾✿✁✂❝✂♣✾�✁❡s ❀❡❧ ♣✿✼❝❡s✼ ♣❡�✾❧✳ s�✾ ❀❡

❡s✁✾s ✁✿✾�s❢✼✿♠✾❝✂✼�❡s ♣✿✼♣✄❡s✁✾s ✿❡❢✂✿✂✢ ✾ ❧✾ ❢✄�❝✂✢� ❀❡ ❥✄♦❣✾♠✂❡�✁✼✳ ❊� ❡s✁✾ ❀✂✿❡❝❝✂✢� ❤✾❝✂✾

✦✧✧✯ ❡❧ ●✼✆❡✿�✾❀✼✿ ❖✆❡✂❀ ♠❡�❝✂✼�✢✿

✁✂✄☎ ✆✝ ✞✟✠✡✞☛✝ ☞✡✌✍✎✍✏✟ ✟✌ ✑✒✌✝ ✞✟✠✡✞☛✒✆✝☞✎✓✌ ✏✡✏✝✆ ✔✟✆ ✍✎✍✏✟☛✝ ✔✟ ✟✌✕✒✎✓✒✙♠✒✕♥✔r ❛✕♥✙✗✶

✖✝✞✏✎✟✌✔✡ ✔✟ ✒✌ ✔✎✍✟✗✡ ✌✡✞☛✝✏✎✘✡ ✔✎✍✏✎✌✏✡✑✂✄☎ ✙✡✍ ✕✒✟☞✟✍ ☞✒☛✖✆✎✞✚✌ ✠✒✌☞✎✡✌✟✍ ✔✎✍✏✎✌✏✝✍✛ ✜✝

✥✉✕ ❞✉♥r✘ ✓r♥✔✚r✗✙✚✖♥ ✗✙ ✒♥✥✕✘✔✒♦✙✓✒✐♥ ❞✕ ✗r✘ ✳✒✘✓✙✗✕✘✶ r✔✚r✘ ✚✕✙✗✒③✙✚✖♥ ✕✗ ✤✉✒✓✒r ❛✚r❛✒✙♠✕♥✔✕

❞✒✓❤r✶ ✷ r✔✚r✘ ✒♥✔✕✚✥✕♥❞✚✖♥ ✕♥ ✗✙ ✳✙③ ✚✕✓✉✚✘✒✥✙❞✛ ❧♥ ✙❞✕✗✙♥✔✕✶ ✘✕ ✘✕ñ✙✗✙✶ ♥r ✘✕✚✖♥ ✗r✘ ✤✉✕✓✕✘

✥✉✒✕♥✕✘ ✒♥✥✕✘✔✒♦✉✕♥✶ ✷✙ ✥✉✕ ✗✕✘ ✕✘✔✙✚✖ ✙❜✘r✗✉✔✙♠✕♥✔✕ ✥✕❞✙❞r ✥✉✕ ❛✉✕❞✙♥ ❞✕ r✳✒✓✒r r✚❞✕♥✙✚

✖✞✒✟✢✝✍ ✌✎ ✟✌ ✠✝✘✡✞ ✌✎ ✟✌ ☞✡✌✏✞✝ ✔✟✆ ✎☛✖✒✏✝✔✡✣ ✺❖✄✄✐❞✤ ✥✦✧★✩✪ ★✫✬✩✭ ✮ ✯✮ ✰★✲✩✳✯✮✴✵✶✮ ✯✮ ✶★✷✸✶✹✮

✺✮✶✮ ★✯ ✻✸✪★✶ ✼✵✪✩✽✩✮✯✾✤ ✪✩✮✶✩✼ ❊❧ ❈✂✄❀✾❀✾�✼❁ ✦✱✴✩✩✴✧✯❁ ❀✂s♣✼�✂✆❧❡ ❡�✿

❤✁✁♣✿✴✴✾✿❝❤✂✐✼✳❧✾❝✾♣✂✁✾❧✳❝✼♠✳✾✿✴✦✧✧✯✴✩✩✴✦✱✴♣✼❧✂✁✂❝✾✴�✼✁✂❝✂✾❴✰✮✯✬★✦✳s❤✁♠❧❄



✻✾❝✂✾ ✦✧✧★ ✾✄�q✄❡ ♣✿❡✐✂✾♠❡�✁❡ ✾❧ ❀❡✆✾✁❡ ❧❡❣✂s❧✾✁✂✐✼ ② ❡� ✿❡❧✾❝✂✢� ✾ ✾❝✁✂✐✂❀✾❀❡s ❀❡ ❝✾✿❞❝✁❡✿

✾❀♠✂�✂s✁✿✾✁✂✐✼❁ ❡s✁❡ ♠✂s♠✼ ✾❝✁✼✿❁ s❡ñ✾❧✢✿

✁✂✄☎ ✖✞✡☞✒✞✚✌✔✡✍✟ ✝✖✝✞✏✝✞ ✟✌ ✆✝ ☛✝✜✡✞ ☛✟✔✎✔✝ ✖✡✍✎✢✆✟ ✝ ✆✡✍ �✒✟☞✟✍ ✔✟✆ ☞✒☛✖✆✎☛✎✟✌✏✡ ✔✟

✙✓✔✒✥✒❞✙❞✕✘ ✥✉✕ ❛✉✕❞✕♥ ✘✕✚ ✕✤✕✓✉✔✙❞✙✘ ❛r✚ r✔✚✙✘ ❛✕✚✘r♥✙✘✶ ✘✕ ✓✚✕✙ ✉♥✙ ✄✳✒✓✒♥✙ ❞✕ ✐✕✘✔✒✐♥
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✥✉✕✚✕✗✗✙♥✔✕ ✷ ✗r✘ ❞✕✤✕ ✙ ✙♠❜r✘ ✓r♥ ✕✗ ✙✓✉✕✚❞r ❛✙✚✔✒❞r ✘✒♥ ❛r❞✕✚ ✓r♥✓✚✕✔✙✚✛ ❆ ✗✙ ✒♥✘✔✙♥✓✒✙

✤✉❞✒✓✒✙✗ ✘r✗✙♠✕♥✔✕ ❞✕❜✕✚í✙ ✕♦✒✘✔✒✚ ✘✒ ✕✗ ✥✒✘✓✙✗ ✚✕✓❤✙③✙ ✕✗ ✒♥✔✕♥✔r ❞✕ ✥✉✒✕♥ ❛✚✕✔✕♥❞✕ ✘✕✚

�✒✟✞✟✆✆✝✌✏✟ ✂✄☎✆ ✄�✒✝ ✂✄☎ ✍✟ ☞✝☛✢✎✓ ✆✝ ✠✒✌☞✎✓✌ ✔✟ ✒✌ ✁✞✎✢✒✌✝✆✛ �✒✟ ✖✒✟✔✟ ✝☞✏✒✝✞ ✍✎✌

✓r♥✔✚✙❞✒✓✔r✚✒r ❛✗✙♥✔✕✙❞r✛ ❆❞✕♠✖✘✶ ✷ ❛r✚ ✘✒ ✳✉✕✚✙ ❛r✓r✶ ❤✙✷ ✚✕✓✉✚✘r ❞✕ ✙❛✕✗✙✓✒✐♥ ❛✙✚✙ ✒✚ ✙ ✗✙

✁�✂✄☎✆✝✞✟ ✠☎ ✡✟☛ ☞✌✆☞✟ ✠✍✎☛ ✠☎ ✏✌✆✎✡✌✑✎✠✟ ☎✡ ✠☎✒✎✝☎✓ ☎✡✔✡✎ ✕✖☎✑✔✎✓ ✏✖✆✠✎✗☎✆✝✎✡✗☎✆✝☎ ✘ ✠☎✙✚✆✠✟☛☎ ☞✟✆☛✝✎✆☞✌✎ ☎✆

✥❝✤✥★ ✢❡✣♦✦✈❡✢✬ ✤♦❞✥✣ ✦✥✣ ❝✉❡✣✤✐♦♥❡✣ ♣✦✥♥✤❡✥❞✥✣ ②★ ❡♥ ✣✉ ❝✥✣♦t ✍✮ ✥❞✩✐✤✐✢✬ ♦ ✢❡❝❤✥✫✥✢✬★ ✤♦✤✥✦★ ♦ ♣✥✢❝✐✥✦✩❡♥✤❡ ✦✥

✥❝✉✣✥❝✐✧♥ ❞❡✦ ❢✐✣❝✥✦ ② ❞❡✦ q✉❡✢❡✦✦✥♥✤❡ ✣✐ ❢✉❡✢✥ ❡✦ ❝✥✣♦★ ② ♦✢❞❡♥✥✢✬★ ❡♥ ✣✉ ❝✥✣♦★ ✦✥ ✥♣❡✢✤✉✢✥ ❞❡✦ ❥✉✐❝✐♦❀✷✮ ♦✢❞❡♥✥✢✬

✦✥ ❝♦✢✢❡❝❝✐✧♥ ❞❡ ✦♦✣ ✈✐❝✐♦✣ ❢♦✢✩✥✦❡✣ ❞❡ ✦✥ ✥❝✉✣✥❝✐✧♥❀✸✮ ✢❡✣♦✦✈❡✢✬ ✦✥✣ ❡❡❝❡♣❝✐♦♥❡✣ ♣✦✥♥✤❡✥❞✥✣❀✹✮ ✣♦✆✢❡✣❡❡✢✬★ ✣✐ ✣❡

♣✢❡✣❡♥✤✥♥ ✦♦✣ ♣✢❡✣✉♣✉❡✣✤♦✣ ♥❡❝❡✣✥✢✐♦✣❀✺✮ ✣✉✣♣❡♥❞❡✢✬ ❡✦ ♣✢♦❝❡❞✐✩✐❡♥✤♦ ♦ ✥♣✦✐❝✥✢✬ ❝✢✐✤❡✢✐♦✣ ❞❡ ♦♣♦✢✤✉♥✐❞✥❞★

✢❡✣♦✦✈✐❡♥❞♦ ✦♦ q✉❡ ❝♦✢❡✣♣♦♥❞✥❀✻✮ ✢✥✤✐❢✐❝✥✢✬★ ✢❡✈♦❝✥✢✬★ ✣✉✣✤✐✤✉✐✢✬★ ✩♦✢✐❧❡✢✥✢✬ ♦ ✐✩♣♦♥❞✢✬ ✩❡❞✐❞✥✣ ❝✥✉✤❡✦✥✢❡✣❀✼✮

♦✢❞❡♥✥✢✬★ ✣✐ ❝♦✢✢❡✣♣♦♥❞✐❡✢❡★ ❡✦ ✥♥✤✐❝✐♣♦ ❥✉✢✐✣❞✐❝❝✐♦♥✥✦ ❞❡ ♣✢✉❡✆✥ ✣♦✦✐❝✐✤✥❞♦❀✽✮✥♣✢♦✆✥✢✬ ✦♦✣ ✥❝✉❡✢❞♦✣ ✥ ✦♦✣ q✉❡

❤✉✆✐❡✢❡♥ ✦✦❡❧✥❞♦ ✦✥✣ ♣✥✢✤❡✣ ✢❡✣♣❡❝✤♦ ✥ ✦✥ ✢❡♣✥✢✥❝✐✧♥ ❝✐✈✐✦ ② ♦✢❞❡♥✥✢✬ ✤♦❞♦ ✦♦ ♥❡❝❡✣✥✢✐♦ ♣✥✢✥ ❡❥❡❝✉✤✥✢ ✦♦

✥✢♦❝❞✥❞♦❀✾✮ ✥❞✩✐✤✐✢✬ ♦ ✢❡❝❤✥✫✥✢✬ ✦✥ ♣✢✉❡✆✥ ♦❢✢❡❝✐❞✥ ♣✥✢✥ ❡✦ ❥✉✐❝✐♦❀✍✵✮ ♦✢❞❡♥✥✢✬ ✦✥ ✣❡♣✥✢✥❝✐✧♥ ♦ ✦✥ ✥❝✉✩✉✦✥❝✐✧♥

✠☎ ✡✟☛ ✙✖✌☞✌✟☛✛ ✼❆✻tí❝✉❙❑ ❆✾❆✳ ❈❛❍ít✉❙❑ ■❱❃ ❆❝t❑❘ ◆❡❙✴◆❡ ❙❛ ❋◗❘❝❛❙✳ ✸◗❡✻❑ ■■■❃ ■✹✈❡❘t◗✺❛❝◗❝✹ P❡✹❛❙ P✻❡❍❛✻❛t❑✻◗❛✳
❚ít✉❙❑ ■■❃ P✻❑❝❡◆◗❚◗❡✹t❑ ◗✹t❡✻❚❡◆◗❑✂ P❙❛✹ ❊❘t✻❛t❯✺◗❝❑ ◆❡ ❘❡❢❑✻❚❛ ❏✉◆◗❝◗❛❙ ◆❡ ❙❛ ❍✻❑✈◗✹❝◗❛ ◆❡ ❙❛✹t❛ ❋❡✂ ❊✈❛❙✉❛❝◗❝✹
✻❡❛❙◗③❛◆❛ ❘❑❡✻❡ ❡❙ ❚◗❘❚❑ ❍❑✻ ❈♦❧❡☎✐♦ ❞❡ ❆❜♦☎✂❞♦s ❞❡ �♦s✂r✐♦ ♠❡r✄❡✁❡✆✐❡✁✄❡ ✂ ❧✂ ❙❡☎✉✁❞✂ ❈✐r✆✉✁s✆r✐♠✆✐❝✁

❏✉❞✐✆✐✂❧❧ ❢❑❙◗❑ ✽✺✂✂ ❚❑❚❑ ✹➸ ❄✁✽✂ ❆✻❝❤◗✈❑ ◆❡ ❙❛ ✸❡✺◗❘❙❛t✉✻❛ ◆❡ ❙❛ ❍✻❑✈◗✹❝◗❛ ◆❡ ❙❛✹t❛ ❋❡✂ ❛ñ❑ ✽✾✾✂✂◆◗❘❍❑✹◗❡❙❡ ❡✹❃

❤tt❍❘❃✴✴◆✻◗✈❡✳✺❑❑✺❙❡✳❝❑❚✴◆✻◗✈❡✴❢❑❙◆❡✻❘✴❁✉❊❆▼❳✸✸❢❈❂✹❡❑❆✇✇❛❱❲❩✾✈◗❚❍❉◗✽❆❘❆❑❇
✾✾✂✜✞✝✍☞✖✡✟ ✢✣✤ ✥✞✎✗✌✝☎✤ ✦✎ ✌✆☛✝✎✆☞✌✎ ✧✠☎ ☞✟✆☛✝✌✝✖☞✌★✆ ☞✟✗✟ ✩✎✞✝☎ ✪✖☎✞☎✡✡✎✆✝☎✫ ☛☎✞✚ ✩✞☎☛☎✆✝✎✠✎✓ ☞✟✆ ☞✟✩✌✎ ✩✎✞✎

❝✥❞✥ q✉❡✢❡✦✦✥♥✤❡★ ✥♥✤❡ ❡✦ ❋✐✣❝✥✦ ❞❡ ❉✐✣✤✢✐✤♦ ✐♥✤❡✢✈✐♥✐❡♥✤❡★ q✉✐❡♥★ ❡❡♣✢❡✣✥♥❞♦ ✣✐ ✥❝❡♣✤✥ ♦ ✢❡❝❤✥✫✥ ❡✦ ♣❡❞✐❞♦★ ✦♦

✢❡✩✐✤✐✢✬ ✣✐♥ ❞❡✩♦✢✥ ✥✦ ❚✢✐✆✉♥✥✦ ❞❡ ✦✥ ✐♥✈❡✣✤✐❧✥❝✐✧♥ ♣❡♥✥✦ ♣✢❡♣✥✢✥✤♦✢✐✥✪ ❊✦ ❚✢✐✆✉♥✥✦ ❝♦♥✈♦❝✥✢✬ ✥ ✦✥✣ ♣✥✢✤❡✣ ✥ ✉♥✥

✥✉❞✐❡♥❝✐✥ ❞❡♥✤✢♦ ❞❡✦ ♣✦✥✫♦ ❞❡ ❝✐♥❝♦ ❞í✥✣★ ② ❞❡❝✐❞✐✢✬ ❞❡ ✐♥✩❡❞✐✥✤♦✪ ❙✐ ✥❞✩✐✤❡ ✦✥ ❝♦♥✣✤✐✤✉❝✐✧♥ ❞❡✦ q✉❡✢❡✦✦✥♥✤❡★ ✦❡

♦✢❞❡♥✥✢✬ ✥✦ ❋✐✣❝✥✦ q✉❡ ✦❡ ✥❝✉❡✢❞❡ ✦✥ ✐♥✤❡✢✈❡♥❝✐✧♥ ❝♦✢✢❡✣♣♦♥❞✐❡♥✤❡✪ ▲✥ ✢❡✣♦✦✉❝✐✧♥ ❡✣ ✥♣❡✦✥✆✦❡ ♣♦✢ q✉✐❡♥ ♣✢❡✤❡♥❞✐✧

☞✟✆☛✝✌✝✖✌✞☛☎ ☞✟✗✟ ✩✎✞✝☎ ✪✖☎✞☎✡✡✎✆✝☎✛ ✬❆✻tí❝✉❙❑ ❄✂✳ ❈❛❍ít✉❙❑ ■■■❃ ❊❙ ❱✉❡✻❡❙❙❛✹t❡✳ ❚ít✉❙❑ ■❱❃ ❙✉✙❡t❑❘ ◆❡❙

❍✻❑❝❡◆◗❚◗❡✹t❑✳ ✸◗❡✻❑ ■❃ ❉◗❘❍❑❘◗❝◗❑✹❡❘ ✺❡✹❡✻❛❙❡❘✂ P❙❛✹ ❊❘t✻❛t❯✺◗❝❑ ◆❡ ❘❡❢❑✻❚❛ ❏✉◆◗❝◗❛❙ ◆❡ ❙❛ ❍✻❑✈◗✹❝◗❛ ◆❡ ❙❛✹t❛

❋❡✂ ❊✈❛❙✉❛❝◗❝✹ ✻❡❛❙◗③❛◆❛ ❘❑❡✻❡ ❡❙ ❚◗❘❚❑ ❍❑✻ ❈❑❙❡✺◗❑ ◆❡ ❆❡❑✺❛◆❑❘✴❛❘ ◆❡ ❘❑❘❛✻◗❑ ❍❡✻t❡✹❡❝◗❡✹t❡ ❛ ❙❛ ❙❡✺✉✹◆❛

❈◗✻❝✉✹❘❝✻◗❍❝◗❝✹ ❏✉◆◗❝◗❛❙✂ ❢❑❙◗❑ ❆❁❂✂ ❚❑❚❑ ✹➸ ❄✁✽✂ ❆✻❝❤◗✈❑ ◆❡ ❙❛ ✸❡✺◗❘❙❛t✉✻❛ ◆❡ ❙❛ ❍✻❑✈◗✹❝◗❛ ◆❡ ❙❛✹t❛ ❋❡✂ ❛ñ❑ ✽✾✾✂✂
◆◗❘❍❑✹◗❡❙❡ ❡✹❃ ❤tt❍❘❃✴✴◆✻◗✈❡✳✺❑❑✺❙❡✳❝❑❚✴◆✻◗✈❡✴❢❑❙◆❡✻❘✴❁✉❊❆▼❳✸✸❢❈❂✹❡❑❆✇✇❛❱❲❩✾✈◗❚❍❉◗✽❆❘❆❑❇



❂á�✁✂✁✄ ❝♦☎ ❧♦ q✆✝ ❧✁ ✐☎q✆✐s✐❝✐✞☎ ♣✆✝❞✝ ✁♣✁✂✝❝✝✂ ✝☎ s✝❣✆☎❞✁ ✐☎s✟✁☎❝✐✁✄ ✂✝s♦❧✠✐✝☎❞♦

✐☎❝♦☎s✟✐✟✆❝✐♦☎✁❧�✝☎✟✝✄ ✝☎ ❝♦☎✟✂✁ ❞✝❧ ❋✐s❝✁❧✄ ❞✝❧ ❏✆✝③ ❞✝ ♣✂✐�✝✂✁ ✐☎s✟✁☎❝✐✁✄ ② ♦✂❞✝☎✁☎❞♦ q✆✝ ✁

q✆✐✝☎ ✐☎✠♦❝✁ s✆ ❝♦☎❞✐❝✐✞☎ ❞✝ ✠í❝✟✐�✁ s✝ ❧✝ ♣✝✂�✐✟✁ s✝✂ ♣✁✂✟✝✄ ☎✁❞✁ �✝☎♦s q✆✝ ❝♦�♦ ✆☎

q✆✝✂✝❧❧✁☎✟✝ q✆✝ ✝☎ ❝✆✁❧q✆✐✝✂ �♦�✝☎✟♦ s✝ ❝♦☎✠✐✝✂✟✁ ✝☎ ✝①❝❧✆s✐✠♦✡ ☛❊✈☞✌✍☞❛✎✏✑ r❡☞✌✎✒☞✓☞ ✔✕r

❡✌ ❈✕✌❡✖✎✕ ✓❡ ❆✗✕✖☞✓✕✘✙☞✘ ✓❡ ❘✕✘☞r✎✕ ✔❡rt❡✑❡❛✎❡✑t❡ ☞ ✌☞ ❙❡✖✍✑✓☞ ❈✎r❛✍✑✘❛r✎✔❛✎✏✑
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✝☎❝✁✂❣✁❞♦ ❞✝ ➃✐➄✁✂ ❧✁ ♣♦❧í✟✐❝✁ ❝✂✐�✐☎✁❧ ② ❝♦�✁☎❞✁✂ ➄✝✂á✂q✆✐❝✁�✝☎✟✝ ✝❧ ✞✂❣✁☎♦ ➇✐☎✐s✟✝✂✐♦
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✠✐❣♦✂✐③✁☎❞♦ ② ➄✝✂✁✂q✆✐③✁☎❞♦ s✆ ➇✐☎✐s✟✝✂✐♦ ❯➀➆❧✐❝♦✄ ✐☎❝❧✆②✝☎❞♦ ✝☎ s✆ s✝☎♦✄ ❝♦☎ ✐☎❞✝♣✝☎❞✝☎❝✐✁
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✲✯✧✺✣❭♥ ✮♥❢✯✲✣❖◆ ❇✳✮ ✢✯ ✜✪✯✢✣✭✯✭ ✯✴✜✪✲✯✪❪✯ ✲✪✯♥✱✴✯✪✮♥✫✣✯ ✯✢ ✴✪✜✫✮✱✜ ✴✮♥✯✢ ❫ ✳♥ ✧✯❫✜✪

✫✜♥✜✫✣✧✣✮♥✲✜ ✴✜✪ ✴✯✪✲✮ ✭✮ ✢✯ ✫✜✧✳♥✣✭✯✭ ✮♥ ✲✜✪♥✜ ✯ ✢✜✱ ✮✢✮✧✮♥✲✜✱ ✫✜♥✱✣✭✮✪✯✭✜✱ ✴✯✪✯ ✢✯ ✫✜♥✭✮♥✯

✜ ✯✺✱✜✢✳✫✣◆♥ ✭✮ ✳♥✯ ✴✮✪✱✜♥✯✻

☛✥✂✝♦ ❝♦☎✠✝☎✐✝☎✟✝ ✁❝❧✁✂✁✂ q✆✝ ✝❧ s✐s✟✝�✁ ♦✂✁❧ ☎♦ ❣✁✂✁☎✟✐③✁ q✆✝ ✟♦❞♦s ❧♦s ➈✝❝➈♦s ❞✝❧✐❝✟✐✠♦s

✠✁②✁☎ ✁ ✟✝☎✝✂ s✝☎✟✝☎❝✐✁ ② ✝☎ ✝❧ ❝♦✂✟♦ ♣❧✁③♦➅ ❲❧ ♣✂♦❝✝s♦ s✝✂❛ �❛s ✟✂✁☎s♣✁✂✝☎✟✝ ② ❧✁ ❣✝☎✟✝ ♣♦❞✂❛

✠✝✂ ✝☎ ➆✁s✝ ✁ q✆❳ ✝❧✝�✝☎✟♦s s✝ ❝♦☎❞✝☎✁ ♦ ✁➆s✆✝❧✠✝ ✁ ✆☎✁ ♣✝✂s♦☎✁➅ ❯✝✂♦ ☎♦ s✝ ✠✁ ✁ ✁✆�✝☎✟✁✂
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✕✞✠✔✩✝✟✡✝✟✩☞✠✁ ★☎✞ ✝✂ ✕☞★☎ ✡✝ ✡✝✂☞✕☎✁ ★☎✞ ✝✂ ★✝✞☎✏☞✩☞☎ ✝✩☎✟✍✌☞✩☎✮ ◗�✥♦☎ ❧♦s ✂✝❝✆✂s♦s ✁❝✟✆✁❧✝s
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❆ ✟✂✁✠❳s ❞✝ ✆☎ ➄✆✐❝✐♦ ♣➀➆❧✐❝♦➅ ✥♦�♦ ☎✆✝s✟✂♦ ♣✂♦❝✝s♦ ✝s ✝s❝✂✐✟♦ ② s✝ ✠✁ ✁❝✆�✆❧✁☎❞♦ ✝☎

✝①♣✝❞✐✝☎✟✝s ❞✝ ✷✾✾ ➃♦➄✁s✄ s✝ ✟✂✁☎s➃♦✂�✁ ✝☎ ✁❧❣♦ q✆✝ ②✁ ☎✁❞✐✝ ♣✆✝❞✝ ❧✝✝✂➅ ❱♦ ✟✝✂�✐☎✁�♦s

❧✝②✝☎❞♦ ❧♦s ✁➆♦❣✁❞♦s ② ❧♦s ➄✆✝❝✝ss ✝s✟❛ ❝♦�♦ ✝☎ ♦✟✂♦ ✐❞✐♦�✁➅ ✥✆✁☎❞♦ ✝❧ ➄✆✐❝✐♦ s✝✁ ♦✂✁❧✄ ♣♦❞✂❛

✝s✟✁✂ ♣✂✝s✝☎✟✝ ✆☎ ♣✝✂✐♦❞✐s✟✁ ② ✠✝✂ ♣♦✂ q✆❳ s✝ ➃✁❧❧✞ ❞✝ ✆☎✁ �✁☎✝✂✁ ② ☎♦ ❞✝ ♦✟✂✁➅ � ➾➇✐✝☎✟✂✁s
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❱ßê ❢òîãæ♠ßîìæïâóî ❊çqòâ✉ßÞÑ ➴➬➷➮➱➚ ✃➬ ➸➶ ➾á❐➶➭➶ ✃➬ Ï➮➹➵➯➶✃➺➷ÿ➶➷ ✃➬➸ ➻öÿýþÿ➻ýýúÑ ➹➪ööù✍ö➻ýÑ ✃➮➷➹➺➚➮❒➸➬

➬➚➽ û➯➯➹➽ÿÿ➺×➮➳➮➚➶Ù➮➭➯➵➶➸➪✃➮➹➵➯➶✃➺➷➷➶➚➯➶×➬➪Õ➺Ù➪➶➭ÿ✃➮➹➵➯➶✃➺➷ÿ➹✃×ÿÙ➬➭Ò✃×➪➹û➹❄➯❂✃➷✳➮✃❂õö➪➹✃×
➊✄✄❱ßê ❢òîãæ♠ßîìæïâóî ✡êæ♠æ❥ÝÑ ➴➬➷➮➱➚ ➾á❐➶➭➶ ✃➬ ➴➬➚➶✃➺➭➬➷ÿ➶➷ ✃➬➸ öþÿý✽ÿ➻ýýúÑ ➹➪ ➻ýÑ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽

û➯➯➹➷➽ÿÿ✃➭➮Ù➬➪Õ➺➺Õ➸➬➪➳➺❐ÿ✃➭➮Ù➬ÿ×➺➸✃➬➭➷ÿöÏ➻✽❮➴❙✗➫➵þ➳❐❙➶➷õ✌❩ú✽➺Ú✇❙➵➵➵✽Ú➬ú➚
➊✄✟❱➬➭ ❊✉æÞòæïâóî êßæÞâ❧æãæ ëÝê ÜÝÞßàâÝ ãß äåÝàæãÝçèæç ãß éÝçæêâÝ ëßêìßîßïâßîìß æ Þæ ðßàòîãæ

Üâêïòîçïêâëïâóî ôòãâïâæÞÑ❮➺❐➺ ➚ø ùú➻Ñ ×➺➸➮➺ ➻þýÑ ➶➭➳û➮Ù➺ ✃➬ ➸➶ ❰➬Õ➮➷➸➶➯➵➭➶ ✃➬ ➸➶ ➹➭➺Ù➮➚➳➮➶ ✃➬ ➴➶➚➯➶ Ú➬Ñ ➶ü➺➻ýýþÑ

✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➷➽ÿÿ✃➭➮Ù➬➪Õ➺➺Õ➸➬➪➳➺❐ÿ✃➭➮Ù➬ÿ×➺➸✃➬➭➷ÿö➵Ó➫▼�❰❰×➾÷➚➬❡õ✇✇➶❛❲❩ýÙ◗❐❴❖◗➻➫➷➫➺
➊✄✎❱➬➭ ❊✉æÞòæïâóî êßæÞâ❧æãæ ëÝê ÜÝÞßàâÝ ãß äåÝàæãÝçèæç ãß éÝçæêâÝ ëßêìßîßïâßîìß æ Þæ ðßàòîãæ

Üâêïòîçïêâëïâóî ôòãâïâæÞ❧ ❮➺❐➺ ➚ø ùú➻Ñ ×➺➸➮➺ ➻þýÑ ➶➭➳û➮Ù➺ ✃➬ ➸➶ ❰➬Õ➮➷➸➶➯➵➭➶ ✃➬ ➸➶ ➹➭➺Ù➮➚➳➮➶ ✃➬ ➴➶➚➯➶ Ú➬Ñ ➶ü➺

➻ýýþÑ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➷➽ÿÿ✃➭➮Ù➬➪Õ➺➺Õ➸➬➪➳➺❐ÿ✃➭➮Ù➬ÿ×➺➸✃➬➭➷ÿö➵Ó➫▼�❰❰×➾÷➚➬❡õ✇✇➶❛❲❩ýÙ◗❐❴❖◗➻➫➷➫➺
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✝☎ ✝❧ ❯❧✁☎ ❲s✟✂✁✟❳❣✐❝♦✦ ✱✮ ✴✪✜✴✳✱✜ ✴✜✲✮♥✫✣✯✪ ✢✜✱ ✭✮✪✮✫❤✜✱ ✭✮ ✢✯ ✬❪✫✲✣✧✯ ✭✣✱✴✜♥✣✮♥✭✜ ✳♥ ✲✪✯✲✜

✭✣✰♥✜ ✴✯✪✯ ✢✯ ✧✣✱✧✯ ❫ ✱✳ ❢✯✫✳✢✲✯✭ ✴✯✪✯ ✪✮✫✳✪✪✣✪ ✧✮✭✣✭✯✱ ❇✳✮ ✴✮✪❥✳✭✣❇✳✮♥ ✱✳ ✴✜✱✣✫✣◆♥✽ ❉✮ ✮✱✲✮

✧✜✭✜ ✱✮ ✴✢✯♥✲✮◆ ❇✳✮ ❭✱✲✯ ✱✮ ✫✜♥✱✲✣✲✳❫✯ ✫✜✧✜ ❇✳✮✪✮✢✢✯♥✲✮ ✴✯✪✯ ✴✮✪✱✮✰✳✣✪ ✴✮♥✯✢✧✮♥✲✮ ✯ ✢✯ ✴✮✪✱✜♥✯

✣✧✴✳✲✯✭✯✽ ❀✢ ✲✣✴✜ ✭✮ ❇✳✮✪✮✢✢✯ ✴✪✜✴✳✮✱✲✯ ✮♥ ✮✱✲✮ ✫✯✱✜ ❢✳✮ ✳♥✯ ❇✳✮✪✮✢✢✯ ✯✺✱✜✢✳✲✯✧✮♥✲✮ ✯✳✲◆♥✜✧✯✦

♥✜ ✱✳✺✜✪✭✣♥✯✭✯ ✯ ♥✣♥✰✳♥✯ ✯✫✲✣✬✣✭✯✭ ♥✣ ✭✣✪✮✫✲✣✬✯ ✭✮✢ ▼P✶ ✣✧✴✢✣✫✯♥✭✜ ✮✱✲✜ ✫✣✮✪✲✯ ✧✜✭✣❢✣✫✯✫✣◆♥

✭✮ ✢✜ ✴✪✜✴✳✮✱✲✜ ✮♥ ✮✢ ✯♥✲✮✴✪✜❫✮✫✲✜ ✭✮ ✿✾✾❄ ✲✜✧✯✭✜ ✫✜✧✜ ✺✯✱✮ ✴✯✪✯ ✢✯ ✮✢✯✺✜✪✯✫✣◆♥ ✭✮✢ ❯❱ ❞✝❧

❯❧✁☎ ❲s✟✂✁✟❳❣✐❝♦
❨✶✟

✽ ❀♥ ✮✢ ❯❱ ✐�♣✆❧s✁❞♦ ♣♦✂ ❑✐❧✐➆✁✂❞✁ ② ➇✁s❝➈✝✂♦☎✐ ✲✯✧✺✣❭♥ ✱✮ ✭✮✱✲✯✫◆✻

☛❱✁ ♣✝✂s♦☎✁ q✆✝ ✁❧✝❣✁ s✆ ❝♦☎❞✐❝✐✞☎ ❞✝ ✠í❝✟✐�✁ ✝☎ ✝❧ ♣✂♦❝✝❞✐�✐✝☎✟♦ ♣✝☎✁❧✄ ➈✁ s✐❞♦

♣✁✂✟✐❝✆❧✁✂�✝☎✟✝ ✂✝✐✠✐☎❞✐❝✁❞✁ ♣♦✂ ✝❧ ♣✂♦②✝❝✟♦✄ ❞✝✠♦❧✠✐❳☎❞♦❧✝ s✆ ✝①♣✂♦♣✐✁❞✁ ♣✁✂✟✐❝✐♣✁❝✐✞☎✄

s✝ñ✁❧❛☎❞♦s✝ s✆s ❞✝✂✝❝➈♦s✄ ➆✂✐☎❞❛☎❞♦❧✝ ✁s✐s✟✝☎❝✐✁ ❞✝ ✟♦❞✁ í☎❞♦❧✝ �✝❞✐✁☎✟✝ ✆☎ ❝✝☎✟✂♦ q✆✝

✝s♣✝❝í➃✐❝✁�✝☎✟✝ ❝♦✂✂✝s♣♦☎❞✝ ❝✂✝✁✂ ✁ ✟✁❧✝s ➃✐☎✝s➅ ❙✝ ➈✁ �✁☎✟✝☎✐❞♦ ❧✁ ✐❞✝✁ ♦✂✐❣✐☎✁✂✐✁ ❞✝

♦✟♦✂❣✁✂❧✝ ✁ ❧✁ ✠í❝✟✐�✁✄ ❧✁ ♣♦s✐➆✐❧✐❞✁❞ ❞✝ ✁s✆�✐✂ ❧✁ ❝✁❧✐❞✁❞ ❞✝ q✆✝✂✝❧❧✁☎✟✝ ✁❞➈✝s✐✠♦✄ ✝☎ ✆☎ ➄✆✝❣♦

❞♦☎❞✝ ✁☎✟✝ ❞✐s❝✂✝♣✁☎❝✐✁s ❝♦☎ ✝❧ ➃✐s❝✁❧ ❞✝ ❞✐s✟✂✐✟♦✄ ♣✆✝❞✁ ✁❝✆❞✐✂ ✁❧ s✆♣✝✂✐♦✂ ✝☎ ❧✁ ➆➀sq✆✝❞✁ ❞✝

q✆✝ s✝ ✁✟✐✝☎❞✁☎ s✆s ✐☎q✆✐✝✟✆❞✝s➅ ❱✁ ✝①♣✝✂✐✝☎❝✐✁ ♣✂❛❝✟✐❝✁ ➈✁ �♦✟✐✠✁❞♦ ❧✁ s✆♣✂✝s✐✞☎ ❞✝❧ ✁❝✟♦✂

❝✐✠✐❧ ✟✁❧ ❝♦�♦ ➈♦② s✝ ❧♦ ✂✝❣✆❧✁✄ ♣✁✂✁ ♦♣✟✁✂ ♣♦✂ ✆☎✁ ✁❧✟✝✂☎✁✟✐✠✁ �✆② s✐�♣❧✝✐ s✐ ✝❧ ✐�♣✆✟✁❞♦

✂✝s✆❧✟✞ ❝♦☎❞✝☎✁❞♦✄ ✁q✆✝❧❧✁ ✠í❝✟✐�✁ q✆✝ ➈✁➆í✁ ✁❝✟✆✁❞♦ ❝♦�♦ q✆✝✂✝❧❧✁☎✟✝ ✁❞➈✝s✐✠♦✄ ♣✆✝❞✝

♣✂✝s✝☎✟✁✂s✝ ✁☎✟✝ ✝❧ �✐s�♦ ❚✂✐➆✆☎✁❧ q✆✝ ❞✐❝✟✞ ❧✁ s✝☎✟✝☎❝✐✁✄ ♣✁✂✁ ➈✁❝✝✂ s✆ ✂✝❝❧✁�✁❝✐✞☎ ❝✐✠✐❧✄ ❧✁

q✆✝ s✝✂❛ ✁✟✝☎❞✐❞✁ ✝☎ ✆☎ ♣✂♦❝✝❞✐�✐✝☎✟♦ s✝☎❝✐❧❧♦ ② ✂❛♣✐❞♦➅ ❲❧❧♦ ♣✝✂�✐✟✐✂❛ ✁�♣❧✐✁✂ ❧✁ s✝☎✟✝☎❝✐✁

❝♦☎ ✝❧ ❝♦☎✟✝☎✐❞♦ ✂✝s✁✂❝✐✟♦✂✐♦✄ s✐✝�♣✂✝ ② ❝✆✁☎❞♦✄ s✝✁☎ ❧♦s �✐s�♦s ➈✝❝➈♦s ✝☎ q✆✝ s✝ ➆✁s✁ ❧✁

✂✝s♣♦☎s✁➆✐❧✐❞✁❞ ❝✐✠✐❧ q✆✝ ✁q✆✝❧❧♦s ❞✝➆✁✟✐❞♦s ✝☎ ✝❧ ➄✆✐❝✐♦ ♣✝☎✁❧➅ ❆ ✝s✟✁ s♦❧✆❝✐✞☎ s✝ ❧❧✝❣✁ ❧✆✝❣♦

➊✟✄❱➬➭ ➚➺➯➶➽ ✯�✲✸✫ ✥✦ ✩✧✶✸✩★✦ ✳✩✸✬✧✻✦✥ ✫✸ ☞✦✴✩✁ ★✁✻ ✮✧✥✭✶✸✻✂✷✟ ✃➮➶➭➮➺ ❰➶ ➾➶➹➮➯➶➸Ñ öúÿý✽ÿý➼Ñ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽

û➯➯➹➽ÿÿ➶➭➳û➮Ù➺➪➸➶➳➶➹➮➯➶➸➪➳➺❐➪➶➭ÿ➻ýý➼ÿý✽ÿöúÿ➺➹➮➚➮➺➚ÿ➚➺➯➮➳➮➶❴➻➻ö➻úù➪➷û➯❐➸
➊✟✟�✧✩ ✫✸✶✦✑ ✯✄✫ ✳✦✻✸ ☞✦✬✭✦ ✥✦ ✭★✳✥✧★✧✫✶✦✬✭✼✫ ✮✧✥ ✴✳✭✬✭✸ ✸✩✦✥ ✧✫ ✥✦ ✳✩✸✹✭✫✬✭✦✷✤ ✮✭✦✩✭✸ ✡✦ ✲✦✳✭✶✦✥✤ ✏✍✁✎✢✁✎☎✤

✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➽ÿÿ➶➭➳û➮Ù➺➪➸➶➳➶➹➮➯➶➸➪➳➺❐➪➶➭ÿ➻ýý➼ÿýúÿö➻ÿ➹➺➸➮➳➮➶➸➬➷ÿ➚➺➯➮➳➮➶❴➻ööþ➼ý➪➷û➯❐➸
➊✟✎�✧✩ ✫✸✶✦✑ ✯✂✥ ✪✸✴✧✩✫✦✮✸✩ ✬✦✥✭✶✭✬✼ ✦✥ ✳✩✸✿✧✬✶✸ ✮✧ ✩✧✶✸✩★✦ ✮✧✥ ✬✼✮✭✪✸ ✳✩✸✬✧✻✦✥ ✳✧✫✦✥ ✬✸★✸ ☎✳✫✦ ✴✭✻✦✪✩✦ ✧✫ ✥➶ Ù➮✃➶

➮➚➷➯➮➯➵➳➮➺➚➶➸ ✃➬ ➸➶ ➹➭➺Ù➮➚➳➮➶ ✃➬ ➷➶➚➯➶ ×➬✧Ñ Ò➺➭➯➶➸ ✃➬ ✎➺➯➮➳➮➶➷ ✃➬➸ Ð➺❒➮➬➭➚➺ ✃➬ ➸➶ Ò➭➺Ù➮➚➳➮➶ ✃➬ ➴➶➚➯➶ Ú➬Ñ ➻➼ÿöýÿýþÑ

✃➮➷➹➺➚➮❒➸➬ ➬➚➽

û➯➯➹➽ÿÿÕ➺❒➮➬➭➚➺➪➷➶➚➯➶×➬➪Õ➺Ù➪➶➭ÿ➹➭➬➚➷➶ÿ❐➮➯➬❐➹➸➶➯➬➪➹û➹❄➮✃➚➺➯➮➳➮➶❂õõõþú✳❐➺➷➯➭➶➭❐➬➚➵❂➷➮✳➮➚➳➸➵✃➬❂➚➺➯➮➳➮➶➷❴➹➭➬➚

➷➶ÿ➻ýýþÿ➻➼öýýþ➷➻÷➪û➯❐✳➹➯➮➯➵➸➺❂❂õ➾❒❂õÓ✎➺➯➮➳➮➶❂➻ý✃➬➸❂➻ý❐➮❂Óù➭➳➺➸➬➷❂➻ý➻➼❂➻ý✃➬❂➻ý➺➳➯❂➻ý✃➬❂➻ý➻

ýýþ❂õ➾ÿ❒❂õÓ❂➻ý➩➻➼öýýþ➷➻÷➪û➯❐✮✳×➬➳û➶➚➺➯➮➳➮➶❂✳Ù➺➸Ù➬➭➵➭➸❂✳➹✃➮➶❂➻õ✳➹❐➬➷❂ýþ✳➹➶➚➮➺❂➻ýýþ✳➹Ï➬➷➳Ï➮➶

▼➶✌❂✳➮➚➯Ù➶➸Ï➮➶▼➶✌❂✳➹Ï➬➷➳▼➬➷▼➶✌❂✳➫❂Úö➺▼➶✌❂➻ýö÷
➊✟✠❱➬➭ ➚➺➯➶➽ ✆✳✩✸✫✶✦✩✸✫ ✧✥ ✳✩✸✿✧✬✶✸ ✮✧✥ ✫✳✧✹✸ ✳✩✸✬✧✻✸ ✳✧✫✦✥✷✤ ✝✭✦✩✭✸ ✡✦ ✲✦✳✭✶✦✥✤ ✏✂✁✏✎✁✎✄✤ ✮✭✻✳✸✫✭✴✥✧ ✧✫✑

û➯➯➹➽ÿÿ➶➭➳û➮Ù➺➪➸➶➳➶➹➮➯➶➸➪➳➺❐➪➶➭ÿ➻ýýþÿöýÿöùÿ➹➺➸➮➳➮➶➸➬➷ÿ➚➺➯➮➳➮➶❴õõ➼þõ➻➪➷û➯❐➸
➊✟☛❱➬➭ ✒òîãæ♠ßîìÝç ❞☎ ❞Þæî ❊çìêæìéàâïÝÑ Ï➮➶➭➮➺ ✃➬ ➴➬➷➮➱➚ ✃➬ ➸➶ ➾á❐➶➭➶ ✃➬ Ï➮➹➵➯➶✃➺➷ÿ➶➷ ✃➬➸ ➻öÿýþÿ➻ýýúÑ ➹➪õ➼✍

õþÑ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➽ÿÿ➺×➮➳➮➚➶Ù➮➭➯➵➶➸➪✃➮➹➵➯➶✃➺➷➷➶➚➯➶×➬➪Õ➺Ù➪➶➭ÿ✃➮➹➵➯➶✃➺➷ÿ➹✃×ÿÙ➬➭Ò✃×➪➹û➹❄➯❂✃➷✳➮✃❂õö➪➹✃×



❞✝ ✐☎✟✝☎s✁s ❞✐s❝✆s✐♦☎✝s✄ ✝☎✟✂✝ ❧♦s ♣✁✂✟✐❞✁✂✐♦s ❞✝ ❧✁ s✆♣✂✝s✐✞☎ ✟♦✟✁❧ ❞✝ ❧✁ ➃✐❣✆✂✁ ❞✝❧ ✁❝✟♦✂ ❝✐✠✐❧✄

② q✆✐✝☎✝s ✝☎✟✝☎❞í✁☎ ☎✝❝✝s✁✂✐✁ ❝♦☎✟✝�♣❧✁✂❧✁ ✁✆☎q✆✝ ❝♦☎ ❧✐�✐✟✁❝✐♦☎✝s✄ ♣✁✂✁ ♣✝✂�✐✟✐✂ ✝❧
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♣✁♣✝❧ ❞✝➃✐❝✐✝☎✟✝ q✆✝ ➈✁☎ ❝✆�♣❧✐❞♦ ❧♦s ➃✐s❝✁❧✝s ❞✝s❞✝ ➈✁❝✝ ✟✐✝�♣♦ ✝☎ ✝s✟✁ �✁✟✝✂✐✁✄ ❞♦☎❞✝ ☎✐ ✝❧
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�✜✢✣ ☛✒ ✟✎✝☛✖✞✠ ✑✞☎☎✒✟✕✒✠ ✖✒✝✟✝ ✎✟✠ ✌☎✟☛✖✒✖✎✕✒✌✟ ✛ ✡✝✆✝ ✞✝☛✑✝✖✠✞ ✠ ✂✠ ✌☎✟☛✖✒✖✎✕✒✌✟ ✟✠✕✒☎✟✠✂

q✆✝ ♦✂❣✁☎✐③✁ ☎✆✝s✟✂✁ ❘✝♣➀➆❧✐❝✁✄ ✝❧ ❯♦❞✝✂ ❏✆❞✐❝✐✁❧ ❞✝➆✝ ❧✐♦✐✟✁✂s✝ ✁ ❧✁ ➀☎✐❝✁ ➃✆☎❝✐✞☎ q✆✝ ❧✝

❝♦✂✂✝s♣♦☎❞✝✄ q✆✝ ✝s ➄✆s✟✁♦✝☎✟✝ ❧✁ ❞✝ ❞✐❝✟✁✂ s✝☎✟✝☎❝✐✁s ✁♣❧✐❝✁☎❞♦ ❧✁s ❧✝②✝s q✆✝ ❧♦s ♦✟✂♦s ♣♦❞✝✂✝s

❞✝❧ ❲s✟✁❞♦ ♣♦☎✝☎ ✝☎ ✠✐❣✝☎❝✐✁➅ ◆♦ ❧✝ ✐☎❝✆♦➆✝ ✁❧ ❯♦❞✝✂ ❏✆❞✐❝✐✁❧ ☎✐ s✐q✆✐✝✂✁ ♦♣✐☎✁✂ s♦➆✂✝

♣✂♦②✝❝✟♦s ❞✝ ❧✝② ② ♦✝☎♦s ♣✂♦✟✁❣♦☎✐③✁✂ s✆ ✂✝❞✁❝❝✐✞☎ ♦ ❝✆✁❧q✆✐✝✂ ♦✟✂♦ ✟✐♣♦ ❞✝ ✁☎❛❧✐s✐s q✆✝ ♣♦✂

☎✁✟✆✂✁❧✝③✁ ② ❞✝➃✐☎✐❝✐✞☎ ✝s ✟✁✂✝✁ ❞✝❧ ❲➄✝❝✆✟✐✠♦ ② ❱✝❣✐s❧✁✟✐✠♦➅ ❲s✟♦② ♣✝✂s✆✁❞✐❞♦ ❞✝ q✆✝ ♣✁✂✁ ➈✁❝✝✂

❧✁ ✂✝➃♦✂♦✁ q✆✝ s✝ ✐♦♣♦☎✝ ➈✁❝✝ ➃✁❧✟✁ ✆☎✁ ➃✐✂♦✝ ❞✝❝✐s✐✞☎ ❞✝ ❧❧✝✠✁✂❧✁ ✁ ❝✁➆♦➅ ❆sí ♦❝✆✂✂✐✞ ✝☎ ♦✟✂✁s

♣✂♦✠✐☎❝✐✁s✄ ❞♦☎❞✝ ✝❧ ❯♦❞✝✂ ❏✆❞✐❝✐✁❧ ☎♦ ➃✆✝ ❝♦☎s✆❧✟✁❞♦✄ ② ✝s ❝♦✂✂✝❝✟♦ q✆✝ ✝❧❧♦ s✝✁ ✁sí✄ ♣♦✂q✆✝

✐☎s✐s✟♦✄ ❧♦s ➄✆✝❝✝s ✟✐✝☎✝☎ q✆✝ ✁♣❧✐❝✁✂ ❧✁s ❧✝②✝s✄ ☎♦ ✝❧✁➆♦✂✁✂❧✁s➅ ❯☎✁ ❝♦s✁ ✝s q✆✝ ✝☎ ➃♦✂♦✁

✐☎❞✐✠✐❞✆✁❧ ✆☎♦✁❣✐s✟✂✁❞♦✄ ♣♦✂ s✆ ✝①♣✝✂✐✝☎❝✐✁ ② ➃✆☎❞✁♦✝☎✟✁❧♦✝☎✟✝ ♣♦✂ s✆ ➃♦✂♦✁❝✐✞☎ ✁❝✁❞❳♦✐❝✁✄

s✝✁ ❝♦☎s✆❧✟✁❞♦ ♦ ✐☎❝❧✆s♦ ✂✝q✆✝✂✐❞♦ ♣✁✂✁ q✆✝ ✝❧✁➆♦✂✝ ✆☎ ♣✂♦②✝❝✟♦✄ ② ♦✟✂✁ ♦✆② ♣✝✂♦ ♦✆② ❞✐s✟✐☎✟✁

✝s q✆✝ ✐☎s✟✐✟✆❝✐♦☎✁❧♦✝☎✟✝ ❧✁ ✥♦✂✟✝ ✁s✆♦✁ ❧✁ ✟✁✂✝✁ ❞✝ ✁☎✁❧✐③✁✂ ❧✁s ☎♦✂♦✁s ② ♣✂♦♣♦☎✝✂ s✆s

✞✝✦☎✞✗✠☛ ✜✢✣ ✍✒✟ ✝✗✆✠✞✂☎✥ ✑☎✞ ✂☎ ✗✝✟☎☛ ✝✟ ✗✠✖✝✞✒✠ ✑✞☎✕✝☛✠✂ ✑✝✟✠✂ ✲❞♦☎❞✝ ✁❧❣✆☎✁ ✠✝③

♣✁✂✟✐❝✐♣✁♦♦s ✝☎ ❧✁ ✝❧✁➆♦✂✁❝✐✞☎ ❞✝ ✆☎ ♣✂♦②✝❝✟♦ ❞✝ ❝✞❞✐❣♦ q✆✝ ➈♦② ❝♦☎ ✝❧ ♣✁s♦ ❞✝❧ ✟✐✝♦♣♦

s✝❣✆✂✁♦✝☎✟✝ ♦✝✂✝❝✝✂í✁ ☎✆✝s✟✂✁ ❝✂í✟✐❝✁✲ ♣✁✂✝❝✝ q✆✝ ✝☎ ❧♦s s✆❝✝s✐✠♦s ➀❧✟✐♦♦s ❣♦➆✐✝✂☎♦s ❞♦☎❞✝

s✝ ✁❧✟✝✂☎✁☎ ❧✁s ♦✐s♦✁s ♣✝✂s♦☎✁s✄ ❧✁ ✐☎➃❧✆✝☎❝✐✁ ❞✝ ❧♦s ♦✐☎✐s✟✂♦s ❞✝ ❧✁ ✥♦✂✟✝ ✝s ☎♦✟✁➆❧✝✄ ❞✝ ✁❧❧í

q✆✝ s✝ ➈✁②✁ ❧❧✝❣✁❞♦ ✁ ❧✁ ➃✐✂♦✁ ❞✝ ✝s✟✝ ♣❧✁☎➅ ◆♦ ✝s✟♦② ❞✐❝✐✝☎❞♦ ☎✐☎❣✆☎✁ ☎♦✠✝❞✁❞➅ ❆❧❣✆☎✁
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✥✞❞✐❣♦ ❯✂♦❝✝s✁❧ ❯✝☎✁❧ ♣✁✂✁ ☎✆✝s✟✂✁ ♣✂♦✠✐☎❝✐✁➅ ❍✁❝✝✂ ❝✞❞✐❣♦s ♣✂♦❝✝s✁❧✝s ♦ ✝➄✝✂❝✝✂ ❧✁ ♣♦❧í✟✐❝✁

❝✂✐♦✐☎✁❧ ♦✝❞✐✁☎✟✝ ❧✁s ➃✁❧✟✁s ♦ ❝♦☎✟✂✁✠✝☎❝✐♦☎✝s ✝s ✆☎✁ ✟✁✂✝✁ ❞✝ ✟❳❝☎✐❝♦s q✆✝ ✂✝s♣♦☎❞✁☎ ✁ ❧♦s

❧✐☎✝✁♦✐✝☎✟♦s q✆✝ ❞✝➃✐☎✁☎ ✝❧ ❯♦❞✝✂ ❲➄✝❝✆✟✐✠♦ ♦ ✝❧ ❱✝❣✐s❧✁✟✐✠♦✄ ✁✟✝☎❞✐✝☎❞♦ ✝☎ ✟♦❞♦s ❧♦s ❝✁s♦s ✁

❧✁ ✂✝♣✂✝s✝☎✟✁❝✐✞☎ q✆✝ ❞✝♦♦❝✂❛✟✐❝✁♦✝☎✟✝ ✝➄✝✂❝✝☎➅ ❯✂✝❝✐s✁♦✝☎✟✝ ♣✁✂✁ ✝❧❧♦ ❧✁ ❝✐✆❞✁❞✁☎í✁ ❧♦s

✠♦✟✞➅ ❆sí ❝♦♦♦ ✝❧ ❣♦➆✝✂☎✁❞♦✂ ♦ ❧✁s ❝❛♦✁✂✁s ❧✝❣✐s❧✁✟✐✠✁s ☎♦ ♣✆✝❞✝☎ ✁☎✁❧✐③✁✂ ❝✁s♦s ➄✆❞✐❝✐✁❧✝s ②

✕☎✂✠✆☎✞✠✞ ✝✟ ✂✠☛ ☛✝✟✖✝✟✕✒✠☛✥ ✟☎ ✝☛ ✦✎✟✕✒✌✟ ✡✝ ✂✠ ✌☎✞✖✝ ✒✟✗✒☛✕✎✒✞☛✝ ✝✟ ✂✠ ✖✠✞✝✠ ✂✝✂✒☛✦✝✞✠✟✖✝ ✜✢✣

❆❧ ✝✂✂♦✂ ❝♦☎s✟✐✟✆❝✐♦☎✁❧ ❞✝ ♣✝✂♦✐✟✐✂ q✆✝ ✝❧ ❯♦❞✝✂ ❏✆❞✐❝✐✁❧ s✝ ✝☎✟✂♦♦✝✟✁ ✝☎ ✟✁✂✝✁s q✆✝ ❧✝ s♦☎

✁➄✝☎✁s✄ s✝ ✁❣✂✝❣✁ ✝❧ ✝✂✂♦✂ ♣♦❧í✟✐❝♦ ❞✝ ❝✂✝✝✂ q✆✝ ❧✁ ❝♦✂♣♦✂✁❝✐✞☎ ❞✝ ➄✆✝❝✝s s✝✂❛ ❧✁ q✆✝ ✐♦♣✆❧s✝ ✝❧

♣✂♦➃✆☎❞♦ ❝✁♦➆✐♦ q✆✝ ✁ ☎✆✝s✟✂♦ ✝☎✟✝☎❞✝✂ s✝ ✐♦♣♦☎✝➅ ❆❝✁s♦ ♣✁✂✁ ❝♦☎s✝❣✆✐✂❧♦ ❧✁ ➀☎✐❝✁

✁❧✟✝✂☎✁✟✐✠✁ ✠❛❧✐❞✁ q✆✝ ☎♦s q✆✝❞✁ ✁ ❧♦s s✁☎✟✁➃✝s✐☎♦s s✝✂❛ ✂✝☎♦✠✁✂ ❧♦s ❝✆✁❞✂♦s ❞✝ ❞✐✂✐❣✝☎✟✝s

♣♦❧í✟✐❝♦s ❞♦✟✁❞♦s ❞✝❧ ❝♦✂✁➄✝ ② ❧✁ ❝♦☎✠✐❝❝✐✞☎ ☎✝❝✝s✁✂✐♦s ♣✁✂✁ ✟✁❧ ❝♦♦✝✟✐❞♦✩ ✪�✳ ✱✰✵✮✱✷✳ ✁✂✴✶✝✶✳✬
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✝ s✄ ☛✆☞ ❧✝ ✡☎☛✐❧✐❞✝❞ ✠✆✂✆s✝r✐✝ ♣✝r✝ q✄✆ ❧☎s ❢✐s✂✝❧✆s✟ ♣☎rq✄✆ ✝❤☎r✝ t☎❞☎ ✆❧ ♣r☎✂✆s☎ ♣r✆☛✆✠t✐☛☎ ❧☎ ❤✝✂✆ ❧✝ ♣☎❧✐✂✁✝✟

✏✄✌☞✏ ✏✔ ✚✖✕✛✏✔ ✔✏ ✙✌✔✖✛✧✏ ☛✕ ✔✏ ✏✙✌✝✏✗✍☞✏ ✥☛ ✤✔✜ ✏✄✌☞✏✮ ✎✥✌✛✗✌☞ ✄✏✝ ✍✎ ✄✌✘✖✛✖✥✖✌ ☛✎ ✞✏✎✗✏ ✟✌✕✏ ✥☛ ✠✖✘✏✜ ✥✌✛✗✌☞

❤✝② ✄✠ ☞✌✩✌ ☛✎ ✟✖✎✛✦✎✜ ✥✌✛✗✌☞ ✄✏✝ ✍✎ ☞✌✩✌ ☛✎ ✡☛✎✥✌✒✏ ✝ ✞✏✎ ✡✏☞✗✧✎ ✪✫✬✏☛ ☞✔ ✚✖✕✛✏✔ ✗✖☛✎☛ ✓✍☛ ☛✕✗✏☞ ✙✌☞ ✗✌✥✌✕

❧✝❞☎s✟ ☎ s✆✝✟ ☛✝ ✝ ✠✆✂✆s✐t✝r ✝♣☎②✝t✄r✝ ❞✆ t☎❞☎ t✐♣☎✟ ♣☎rq✄✆ ✝❤☎r✝ ❧✝ ✂✝✞✆☞✝ ❞✆ ❧✝ ✝✂✂✐❝✠ ✆s t❧ ❞✐r✆✂t✝✡✆✠t✆ ✂☎✠

❧☎ ✂✄✝❧ ✆st☎② t☎t✝❧✡✆✠t✆ ❞✆ ✝✂✄✆r❞☎✽ ✾✡òìâéêêß❧Ñ ➫➭➳û➮Ù➺ ✖➮➷➯➺➭➮➶ ❖➭➶➸Ñ Ò➭➺Õ➭➶❐➶ ✃➬ ✖➮➷➯➺➭➮➶ ② ▼➬❐➺➭➮➶ ✃➬ ➸➶

❯✎❰Ñ ý➻ÿý➼ÿ➻ýöõ✮
➊✠☛❱➬➭ ➚➺➯➶➽ ➾➺➚ ➸➺➷ ➭➬➳➵➭➷➺➷ ➶➳➯➵➶➸➬➷ ➬➷ ➮❐➹➺➷➮❒➸➬ ➹➸➶➚➯➬➶➭ ➵➚ ➚➵➬Ù➺ ➷➮➷➯➬❐➶ ❥➵✃➮➳➮➶➸ Ò➬➚➶➸✏Ñ ✃➮➶➭➮➺ ❰➶ ➾➶➹➮➯➶➸Ñ

ö÷ÿúÿý➼Ñ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➽ÿÿ➶➭➳û➮Ù➺➪➸➶➳➶➹➮➯➶➸➪➳➺❐➪➶➭ÿ➻ýý➼ÿýúÿö÷ÿ➹➺➸➮➳➮➶➸➬➷ÿ➚➺➯➮➳➮➶❴➻ö➻öú➻➪➷û➯❐➸
➊☛➋❱➬➭ ➚➺➯➶➽ ✎✄✛ ✌❀✜❄❅✤❅✛ ❂✜❄✍ ✜❀❁✥❅❂✚★✢ ✛ ✢❄❃✢ ❁✢★❂❃✽❆ ✭✢❃❄✛✥ ★❂ ✚✢❄❅✤❅✛✜ ✎✢❄❅✬❂❆ ❇✏✆❊✆❈✴❆ ★❅✜❁✢✚❅✯✥❂ ❂✚✻

û➯➯➹➽ÿÿ➚➺➯➮×➬➪➳➺❐ÿþùöõ➻✍➸➶✍❥➵➷➯➮➳➮➶✍➬➷➯➶✍➷➵➹➸➮➬➚✃➺✍➶✍➺➯➭➺✍➹➺✃➬➭ÿ
➊☛➊❱➬➭ ➚➺➯➶➽ ✼✿✛✚❄✛ ✳❂ ❃❂✬✢❃✦✛ ❂✥ ☎✧★❅✱✢ ✭❃✢✤❂✜✛✥ ❂ ❅✚✤✢❃❁✢❃✛ ❂✥ ✩❀❅✤❅✢ ✢❃✛✥ ✲ ❁✮✯✥❅✤✢✽❆ ★❅✛❃❅✢ ✄✛ ☎✛❁❅❄✛✥❆ ❉✞✆❉❈✆❈✴❆

✃➮➷➹➺➚➮❒➸➬ ➬➚➽ û➯➯➹➽ÿÿ➶➭➳û➮Ù➺➪➸➶➳➶➹➮➯➶➸➪➳➺❐➪➶➭ÿ➻ýýþÿöýÿö➼ÿÕ➬➚➬➭➶➸ÿ➚➺➯➮➳➮➶❴õõ÷➼✽➻➪➷û➯❐➸



✮♥ ✺✯✱✮ ✯ ✢✯ ✣♥❢✪✯✮✱✲✪✳✫✲✳✪✯ ❫ ✯✢ ✴✪✮✱✳✴✳✮✱✲✜ ✬✣✰✮♥✲✮✱ ❤✯✱✲✯ ✮♥✲✜♥✫✮✱✽ ❉✣✫❤✯ ✭✣✱✫✳✱✣◆♥ ✭✮✺✮✪❪✯

✯✺✯✪✫✯✪ ✴✯✪✯ ❭✱✲✜✱ ✭✣✱✲✣♥✲✜✱ ✯✱✴✮✫✲✜✱ ✫✜✧✜✻ ✮✢ ✮✱✲✳✭✣✜ ✭✮ ❢✯✫✲✣✺✣✢✣✭✯✭ ❫ ✫✜✱✲✜✱ ✴✯✪✯ ✮✢

❢✳♥✫✣✜♥✯✧✣✮♥✲✜ ✭✮ ✢✯✱ ❢✣✱✫✯✢❪✯✱ ✮♥ ✮✱✲✮ ♥✳✮✬✜ ✮✱✫✮♥✯✪✣✜✦ ✮✢ ✯♥r✢✣✱✣✱ ✱✜✺✪✮ ✜✴✲✣✧✣❖✯✫✣◆♥ ❫

✯✳✧✮♥✲✜ ✭✮ ✪✮✫✳✪✱✜✱ ❤✳✧✯♥✜✱ ✴✯✪✯ ✮✢ ✭✮✱✯✪✪✜✢✢✜ ✱✣✧✳✢✲r♥✮✜ ✭✮ ✣♥✬✮✱✲✣✰✯✫✣✜♥✮✱ ❫ ✯✳✭✣✮♥✫✣✯✱

✜✪✯✢✮✱ ✴✜✪ ✴✯✪✲✮ ✭✮ ✢✜✱✼✯✱ ❢✣✱✫✯✢✮✱✦ ✢✯ ✭✜✲✯✫✣◆♥ ✭✮ ✮✢✮✧✮♥✲✜✱ ♥✮✫✮✱✯✪✣✜✱ ✴✯✪✯ ❇✳✮ ❭✱✲✜✱✼✯✱ ✫✳✮♥✲✮♥

✫✜♥ ✯✳✲✜♥✜✧❪✯✦ ✫✯✴✯✫✣✲✯✫✣◆♥ ✭✮ ✜✴✮✪✯✭✜✪✮✱✼✯✱ ❥✳✭✣✫✣✯✢✮✱ ❫ ✭✮✢ ✴✮✪✱✜♥✯✢ ✴✜✢✣✫✣✯✢ ✮♥

✣♥✬✮✱✲✣✰✯✫✣◆♥✦ ✳♥ ♥✳✮✬✜ ✧✜✭✮✢✜ ✭✮ ✰✮✱✲✣◆♥ ❫ ✢✯ ✣♥✫✜✪✴✜✪✯✫✣◆♥ ✭✮ ✫✜♥✫✮✴✲✜✱ ✴✪✜✴✣✜✱ ✭✮ ✢✯

✯✭✧✣♥✣✱✲✪✯✫✣◆♥ ✭✮ ✮✧✴✪✮✱✯✱ ✮♥ ✮✢ ✱✮✪✬✣✫✣✜ ✭✮ ❥✳✱✲✣✫✣✯ ✴✮♥✯✢✽ ❀✱✲✯✱ ✯✴✪✮✫✣✯✫✣✜♥✮✱ ✜✪✣✮♥✲✯✭✯✱ ✯

✮♥❢✯✲✣❖✯✪ ❇✳✮ ✮✢ ✭✣✱✮ñ✜ ✭✮ ✳♥ ♥✳✮✬✜ ✱✣✱✲✮✧✯ ✭✮ ✮♥❥✳✣✫✣✯✧✣✮♥✲✜ ✴✮♥✯✢ ✭✮✺✮✪❪✯ ✣✪ ✯✫✜✧✴✯ñ✯✭✜ ✭✮

✜✲✪✜✱ ✯✱✴✮✫✲✜✱ ✫✜✧✜ ✢✜✱ ✭✮ ✭✜✲✯✫✣◆♥ ✭✮ ✪✮✫✳✪✱✜✱ ✮✭✣✢✣✫✣✜✱✦ ✧✯✲✮✪✣✯✢✮✱ ❫ ❤✳✧✯♥✜✱ ❢✳✮ ✮✱✺✜❖✯✭✜

✲✯✧✺✣❭♥ ✴✜✪ ✳♥ ✯✫✲✜✪ ❇✳✮ ✫✯✲✯✢✜✰✯✧✜✱ ✭✮ ✯♥❢✣✺✣✜ ✴✮✪✲✮♥✮✫✣✮♥✲✮ ✯✢ ❝✁♦♣♦ ➄✆❞✐❝✐✁❧ ❫ ✁❝✁❞❳♦✐❝♦

✬✣♥✫✳✢✯✭✜ ✯✢ ✭✮✪✮✫❤✜ ✴✪✜✫✮✱✯✢ ✴✮♥✯✢ ❫ ✫✜♥ ✴✯✪✲✣✫✣✴✯✫✣◆♥ ✮♥ ✮✢ ✴✪✜✫✮✱✜ ✭✮ ✪✮❢✜✪✧✯ ✢✜✫✯✢ ✭✮✱✭✮

✣♥✣✫✣✜✱ ✭✮ ✢✜✱ ✯ñ✜✱ ✿✾✾✸✦ ✎❪✜✱
❨✟✶

✽ ✶✣♥✯✢✧✮♥✲✮ ✴✜✭✮✧✜✱ ✧✮♥✫✣✜♥✯✪ ❇✳✮ ✩✪✯✳❥✜➉✴✪✮✱✣✭✮♥✲✮ ✭✮✢

❂✜✢✮✰✣✜ ✭✮ ✩✺✜✰✯✭✜✱ ✭✮ ✎✜✱✯✪✣✜
❨✟✂

➉✦ ✲✯✧✺✣❭♥ ✣✭✮♥✲✣❢✣✫◆ ✢✯ ♥✮✫✮✱✣✭✯✭ ✭✮ ✰✮♥✮✪✯✪ ✧✮✫✯♥✣✱✧✜✱

✴✯✪✯ ✫✳✺✪✣✪ ✪r✴✣✭✯✧✮♥✲✮ ✫✯✪✰✜✱ ✭✮ ✧✯✰✣✱✲✪✯✭✜✱ ✮♥ ✢✜✱ ✭✣✬✮✪✱✜✱ ✭✣✱✲✪✣✲✜✱ ✴✪✜✬✣♥✫✣✯✢✮✱✽ ✩ ✧✜✭✜

✣✢✳✱✲✪✯✲✣✬✜ ✴✪✮✱✮♥✲✯✧✜✱ ✢✯✱ ✯✪✰✳✧✮♥✲✯✫✣✜♥✮✱ ✭✮ ✯✢✰✳♥✜ ✭✮ ✮✱✲✜✱ ✯✫✲✜✪✮✱✻

✧❲❧ ♣✂♦②✝❝✟♦ ✝s ♣✝✂➃✝❝✟♦ ❞✝s❞✝ ✝❧ ♣✆☎✟♦ ❞✝ ✠✐s✟✁ ✟✝✞✂✐❝♦✄ ♣✝✂♦ ♣♦☎❣♦ ✝☎ ✟✝❧✁ ❞✝ ➄✆✐❝✐♦ q✆✝ s✆

✐♦♣❧✝♦✝☎✟✁❝✐✞☎ s✝✁ ♣♦s✐➆❧✝ ❝♦☎ ❧✁ ✐☎➃✂✁✝s✟✂✆❝✟✆✂✁ ✁❝✟✆✁❧➅ ❱♦s ➃✐s❝✁❧✝s ☎♦ ✟✐✝☎✝☎ ❝✁♣✁❝✐❞✁❞

♦♣✝✂✁✟✐✠✁ ☎✐ ✝❞✐❧✐❝✐✁✄ ✟✐✝☎✝☎ ✆☎ ✝♦♣❧✝✁❞♦ ❝✁❞✁ ✆☎♦➅ ❙✝ ☎✝❝✝s✐✟✁☎ ➃♦☎❞♦s ♣✁✂✁ ❞♦✟✁✂❧♦s ❞✝

✂✝❝✆✂s♦s➅ ✧❱✁ ❝✁☎✟✐❞✁❞ ❞✝♦✁❣✐s✟✂✁❞♦s ✝☎ ❘♦s✁✂✐♦ ☎♦ ✟✐✝☎✝ ✂✝❧✁❝✐✞☎ ❝♦☎ ❧✁ ♣♦➆❧✁❝✐✞☎ q✆✝ ❞✝➆✝☎

✁➆✁✂❝✁✂➅ ➾✥✞♦♦ s✝ ✠✁ ✁ ❞✐s✟✂✐➆✆✐✂ ❧✁ ③♦☎✁ ✝☎✟✂✝ ✶✷ ➃✐s❝✁❧✝s❄ ❉✝ ☎✁❞✁ s✐✂✠✝ ❧✁ ✂✝➃♦✂♦✁ s✐ ✠✁ ✁

♦❝✆✂✂✐✂ ❝♦♦♦ ✝☎ ❇✆✝☎♦s ❆✐✂✝s✄ ❞♦☎❞✝ ✝s✟❛☎ ♣✂♦❣✂✁♦✁☎❞♦ ✁✆❞✐✝☎❝✐✁s ♣✁✂✁ ❞✝☎✟✂♦ ❞✝ ✟✂✝s ✁ñ♦s➅

✥✞♦♦ ➈✁✂❛ ✆☎ ➃✐s❝✁❧ ♣✁✂✁ ✐☎✠✝s✟✐❣✁✂ ② ✁❧ ♦✐s♦♦ ✟✐✝♦♣♦ ♣✂✝s✝☎❝✐✁✂ ✆☎ ➄✆✐❝✐♦ ♦✂✁❧ ❞✝ ✟✂✝s ♦
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➚➺➯➮➳➮➶➷ ✃➬➸ Ð➺❒➮➬➭➚➺ ✃➬ ➸➶ Ò➭➺Ù➮➚➳➮➶ ✃➬ ➴➶➚➯➶ Ú➬Ñ ➻÷ÿ✽ÿýúÑ ✃➮➷➹➺➚➮❒➸➬ ➬➚➽

û➯➯➹➽ÿÿÕ➺❒➮➬➭➚➺➪➷➶➚➯➶×➬➪Õ➺Ù➪➶➭ÿ➹➭➬➚➷➶ÿ❐➮➯➬❐➹➸➶➯➬➪➹û➹❄➮✃➚➺➯➮➳➮➶❂÷õ✽÷þ✳❐➺➷➯➭➶➭❐➬➚➵❂➷➮✳➮➚➳➸➵✃➬❂➚➺➯➮➳➮➶➷❴➹➭➬➚
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❑✣✢✣✺✯✪✭✯✦ ❇✳✣✲◆ ✢✯ ✪✮✱✴✜♥✱✯✺✣✢✣✭✯✭ ✯ ✢✜✱ ✯✫✲✜✪✮✱ ✭✮✢ ❝✁♦♣♦ ➄✆❞✐❝✐✁❧ ✭✮ ❇✳✮ ✢✯ ✪✮❢✜✪✧✯ ♥✜ ✱✮

❤✳✺✣✮✱✮ ✫✜♥✫✪✮✲✯✭✜ ❫ ✮♥❢✯✲✣❖◆ ✢✯ ❢✯✢✲✯ ✭✮ ✭✮✫✣✱✣◆♥ ✭✮ ✯✫✲✜✪✮✱ ✭✮✢ ❝✁♦♣♦ ❧✝❣✐s❧✁✟✐✠♦✻

�✜✢✣ ❝✂✝✝♦♦s q✆✝ ✁ ✝s✟✝ ✥✞❞✐❣♦ q✆✝ ✝s✟❛ ✠✐❣✝☎✟✝ ☎♦ ❧♦ ♦✁✟✞ ❧✁ ✥♦✂✟✝ ❙✆♣✂✝♦✁ ✜✢✣✄ ✁ ✝s✟✝

✥✞❞✐❣♦ ❧♦ ♦✁✟✞ ☎✆✝s✟✂✁ ♣✂♦♣✐✁ ✐☎✝✂❝✐✁✄ ☎✆✝s✟✂✁ ➃✁❧✟✁ ❞✝ ❞✝❝✐s✐✞☎ ♣✁✂✁ ❞✝❝✐❞✐✂ s♦➆✂✝ ❝✆✝s✟✐♦☎✝s

➃✆☎❞✁♦✝☎✟✁❧✝s✄ ♣✁✂✁ ❝✁♦➆✐✁✂ ✝❧ ♦♦❞✝❧♦➅ ❚✁♦➆✐❳☎✄ ✝☎ ❧♦ ♣✝✂s♦☎✁❧✄ ☎♦ ✝s✟♦② ❝♦☎➃♦✂♦✝ ❝♦☎

✁❧❣✆☎♦s ❞✝ ❧♦s ✐☎s✟✐✟✆✟♦s q✆✝ s✝ ✂✝❣✆❧✁☎ ② ✝☎ ❧✁ ➃♦✂♦✁ ✝☎ q✆✝ s✝ ❧♦ ➈✁❝✝➅ ❯✝✂♦ ☎♦ ♣✆✝❞♦

♣✂✝✟✝☎❞✝✂ ✆☎ ✥✞❞✐❣♦ ✁ ♦✐ ❣✆s✟♦✄ ♣✂✝✟✝☎❞♦ ✆☎ ✥✞❞✐❣♦ q✆✝ s✁✟✐s➃✁❣✁ ✝❧ ✐☎✟✝✂❳s ❣✝☎✝✂✁❧✄ q✆✝ ✝☎

❧✁ ❝♦♦♣✁✂✁❝✐✞☎ ✝☎✟✂✝ ✆☎♦ ② ♦✟✂♦ s✝♣✁ q✆✝ ✝s ♦✆❝➈♦ ♦❛s ♣♦s✐✟✐✠♦ q✆✝ ✝❧ q✆✝ ✟✝☎✝♦♦s ② q✆✝✄
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