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❀❁❏❂❃❀
❙♦♥ ♦❜❥❡t♦ ❞❡ ❡st❡ ❄❧❅❡❣♦ ❞❡ ❆♦♥❞❅✐❅♦♥❡s t♦❞♦s ❧♦s t❇❛❜❛❥♦s ❞❡ ❧♦s
❞❅❉❡❇❡♥t❡s ♦❉❅✐❅♦s❊ ♥❡✐❡s❛❇❅♦s ♣❛❇❛ ❧❛ t♦t❛❧ ❇❡❛❧❅③❛✐❅ó♥ ❞❡❧ ♣❇♦②❡✐t♦❊ ❅♥✐❧✉❅❞♦s
t♦❞♦s ❧♦s ♠❛t❡❇❅❛❧❡s ② ♠❡❞❅♦s ❛✉①❅❧❅❛❇❡s❊ ❛sí ✐♦♠♦ ❧❛ ❞❡❉❅♥❅✐❅ó♥ ❞❡ ❧❛
♥♦❇♠❛t❅❋❛ ❧❡❣❛❧ ❛ q✉❡ ❡st❍♥ s✉❥❡t♦s t♦❞♦s ❧♦s ♣❇♦✐❡s♦s ② ❧❛s ♣❡❇s♦♥❛s q✉❡
❅♥t❡❇❋❅❡♥❡♥ ❡♥ ❧❛ ♦❜❇❛❊ ② ❡❧ ❡st❛❜❧❡✐❅♠❅❡♥t♦ ♣❇❡❋❅♦ ❞❡ ✉♥♦s ✐❇❅t❡❇❅♦s ② ♠❡❞❅♦s
✐♦♥ ❧♦s q✉❡ s❡ ♣✉❡❞❡ ❡st❅♠❛❇ ② ❋❛❧♦❇❛❇ ❧❛s ♦❜❇❛s ❇❡❛❧❅③❛❞❛s❑
▼❀❆◗❯❂❱❃❀❙
❲♦s ❞♦✐✉♠❡♥t♦s q✉❡ ❤❛♥ ❞❡ s❡❇❋❅❇ ❞❡ ❜❛s❡ ♣❛❇❛ ❧❛ ❇❡❛❧❅③❛✐❅ó♥ ❞❡ ❧❛s ♦❜❇❛s
s♦♥❊ ❥✉♥t♦ ✐♦♥ ❡❧ ♣❇❡s❡♥t❡ ❄❧❅❡❣♦ ❞❡ ❆♦♥❞❅✐❅♦♥❡s❊ ❧❛ ❯❡♠♦❇❅❛ ▼❡s✐❇❅♣t❅❋❛❊
❧♦s ❄❧❛♥♦s ② ❡❧ ❄❇❡s✉♣✉❡st♦❑ ❲❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ♣♦❞❇❍ s✉♠❅♥❅st❇❛❇ ❧♦s
♣❧❛♥♦s ♦ ❞♦✐✉♠❡♥t♦s ❞❡ ♦❜❇❛ q✉❡ ✐♦♥s❅❞❡❇❡ ♥❡✐❡s❛❇❅♦s ❛ ❧♦ ❧❛❇❣♦ ❞❡ ❧❛
♠❅s♠❛❊ ② ❡♥ ❡❧ ❲❅❜❇♦ ❞❡ Ó❇❞❡♥❡s ② ❨s❅st❡♥✐❅❛s❊ q✉❡ ❡st❛❇❍ ❡♥ t♦❞♦
♠♦♠❡♥t♦ ❡♥ ❧❛ ♦❜❇❛❊ ♣♦❞❇❍ ❉❅❥❛❇ ✐✉❛♥t❛s ó❇❞❡♥❡s ♦ ❅♥st❇✉✐✐❅♦♥❡s ✐❇❡❛
♦♣♦❇t✉♥❛s ✐♦♥
❅♥❞❅✐❛✐❅ó♥ ❞❡ ❧❛ ❉❡✐❤❛ ② ❧❛ ❉❅❇♠❛ ❞❡ ❞❅✐❤❛ ▼❅❇❡✐✐❅ó♥❊ ❛sí ✐♦♠♦ ❧❛ ❞❡❧
❩❡♥t❡❇❛❞♦❩ ❞❡❧ ✐♦♥t❇❛t❅st❛❊ ❡♥✐❛❇❣❛❞♦ ♦ té✐♥❅✐♦ q✉❡ ❧❡ ❇❡♣❇❡s❡♥t❡❑
❆❀❱▼❬❆❬❀❱❂❙ ❱❀ ❂❙❄❂❆❬❳❬❆❨▼❨❙
❃♦❞❛s ❧❛s ✐♦♥❞❅✐❅♦♥❡s ♥♦ ❡s♣❡✐❅❉❅✐❛❞❛s ❡♥ ❡st❡ ❄❧❅❡❣♦ s❡ ❇❡❣❅❇❍♥ ♣♦❇ ❧❛s ❞❡❧
❄❧❅❡❣♦ ❭❡♥❡❇❛❧ ❞❡ ❆♦♥❞❅✐❅♦♥❡s ❃é✐♥❅✐❛s ❞❡ ❧❛ ▼❅❇❡✐✐❅ó♥ ❭❡♥❡❇❛❧ ❞❡
❨❇q✉❅t❡✐t✉❇❛❑
❪✿P❮❫❴✹✼ ✺
❪✼✽❵✺❪✺✼✽✻❝ ❢✿❪❴✹❫✿❫✺❦✿❝
P✹✺✻●✼ ●✻✽✻✾✿✹
❂❄r❭✈❨❳❂ ✇➸❑ ❨❃✈❬❁◗❆❬❀❱❂❙ ▼❂ ❲❨ ▼❬✈❂❆❆❬Ó❱ ❃➱❆❱❬❆❨
❨❇t❑✇❑✇ ▼❅❇❡✐✐❅ó♥
❂❧ té✐♥❅✐♦ ✐♦♠♣❡t❡♥t❡ ♦st❡♥t❛❇❍ ❞❡ ♠❛♥❡❇❛ ❡①✐❧✉s❅❋❛ ❧❛ ❞❅❇❡✐✐❅ó♥ ②
✐♦♦❇❞❅♥❛✐❅ó♥ ❞❡ t♦❞♦ ❡❧ ❡q✉❅♣♦ té✐♥❅✐♦ q✉❡ ♣✉❞❅❡❇❛ ❅♥t❡❇❋❡♥❅❇ ❡♥ ❧❛ ♦❜❇❛❑ ❲❡
✐♦❇❇❡s♣♦♥❞❡❇❍ ❇❡❛❧❅③❛❇ ❧❛ ❅♥t❡❇♣❇❡t❛✐❅ó♥ té✐♥❅✐❛❊ ❡✐♦♥ó♠❅✐❛ ② ❡stét❅✐❛ ❞❡❧
❄❇♦②❡✐t♦❊ ❛sí ✐♦♠♦ ❡st❛❜❧❡✐❡❇ ❧❛s ♠❡❞❅❞❛s ♥❡✐❡s❛❇❅❛s ♣❛❇❛ ❡❧ ❞❡s❛❇❇♦❧❧♦ ❞❡
❧❛ ♦❜❇❛❊ ✐♦♥ ❧❛s ❛❞❛♣t❛✐❅♦♥❡s❊ ❞❡t❛❧❧❡s ✐♦♠♣❧❡♠❡♥t❛❇❅♦s ② ♠♦❞❅❉❅✐❛✐❅♦♥❡s
♣❇❡✐❅s❛s❑
❨❇t❑✇❑④ ⑤❅✐❅♦s ♦✐✉❧t♦s
❂♥ ❡❧ ✐❛s♦ ❞❡ q✉❡ ❧❛ ▼❅❇❡✐✐❅ó♥ ❃é✐♥❅✐❛ ❡♥✐♦♥t❇❛s❡ ❇❛③♦♥❡s ❉✉♥❞❛❞❛s ♣❛❇❛
✐❇❡❡❇ ❡♥ ❧❛ ❡①❅st❡♥✐❅❛ ❞❡ ❋❅✐❅♦s ♦✐✉❧t♦s ❞❡ ✐♦♥st❇✉✐✐❅ó♥ ❡♥ ♦❜❇❛ ❡❥❡✐✉t❛❞❛❊
♦❇❞❡♥❛❇❍ ❡❉❡✐t✉❛❇❊ ❡♥ ✐✉❛❧q✉❅❡❇ ♠♦♠❡♥t♦ ② ♣❇❡❋❅♦ ❛ ❧❛ ❇❡✐❡♣✐❅ó♥ ❞❡❉❅♥❅t❅❋❛❊
❧❛s ❞❡♠♦❧❅✐❅♦♥❡s q✉❡ ✐❇❡❛ ♥❡✐❡s❛❇❅❛s ♣❛❇❛ ❡❧ ❇❡✐♦♥♦✐❅♠❅❡♥t♦ ❞❡ ❛q✉❡❧❧❛s
♣❛❇t❡s s✉♣✉❡st❛♠❡♥t❡ ❞❡❉❡✐t✉♦s❛s❑ ❆❛s♦ ❞❡ q✉❡ ❞❅✐❤♦s ❋❅✐❅♦s ❡①❅st❛♥
❇❡❛❧♠❡♥t❡❊ ❧♦s ❣❛st♦s ❞❡ ❞❡♠♦❧❅✐❅ó♥ ② ❇❡✐♦♥st❇✉✐✐❅ó♥ ✐♦❇❇❡❇❍♥ ♣♦❇ ✐✉❡♥t❛
❞❡❧ ✐♦♥t❇❛t❅st❛❊ ②❊ ❡♥ ✐❛s♦ ✐♦♥t❇❛❇❅♦❊ ❞❡❧ ♣❇♦♣❅❡t❛❇❅♦❑
❨❇t❑✇❑⑥ ❬♥❛❧t❡❇❛❜❅❧❅❞❛❞ ❞❡❧ ♣❇♦②❡✐t♦
❂❧ ♣❇♦②❡✐t♦ s❡❇❍ ❅♥❛❧t❡❇❛❜❧❡ s❛❧❋♦ q✉❡ ❡❧ ❃é✐♥❅✐♦ ✐♦♠♣❡t❡♥t❡ ❇❡♥✉♥✐❅❡
❡①♣❇❡s❛♠❡♥t❡ ❛ ❞❅✐❤♦ ♣❇♦②❡✐t♦❊ ♦ ❉✉❡❇❛ ❇❡s✐❅♥❞❅❞♦ ❡❧ ✐♦♥❋❡♥❅♦ ❞❡
♣❇❡st❛✐❅ó♥ ❞❡ s❡❇❋❅✐❅♦s❊ s✉s✐❇❅t♦ ♣♦❇ ❡❧ ♣❇♦♠♦t♦❇❊ ❡♥ ❧♦s té❇♠❅♥♦s ②
✐♦♥❞❅✐❅♦♥❡s ❧❡❣❛❧♠❡♥t❡ ❡st❛❜❧❡✐❅❞♦s❑ ❆✉❛❧q✉❅❡❇ ♦❜❇❛ q✉❡ s✉♣♦♥❣❛
❛❧t❡❇❛✐❅ó♥ ♦ ♠♦❞❅❉❅✐❛✐❅ó♥ ❞❡ ❧♦s ❞♦✐✉♠❡♥t♦s ❞❡❧ ❄❇♦②❡✐t♦ s❅♥ ♣❇❡❋❅❛
❛✉t♦❇❅③❛✐❅ó♥ ❡s✐❇❅t❛ ❞❡ ❧❛ ❞❅❇❡✐✐❅ó♥ té✐♥❅✐❛ ♣♦❞❇❍ s❡❇ ♦❜❥❡t♦ ❞❡ ❞❡♠♦❧❅✐❅ó♥ s❅
ést❛ ❧♦ ❡st❅♠❛ ✐♦♥❋❡♥❅❡♥t❡❊ ♣✉❞❅é♥❞♦s❡ ❧❧❡❣❛❇ ❛ ❧❛ ♣❛❇❛❧❅③❛✐❅ó♥ ♣♦❇ ❋í❛
❥✉❞❅✐❅❛❧❑ ❱♦ s❡❇❋❅❇❍ ❞❡ ❥✉st❅❉❅✐❛♥t❡ ♥❅ ❡①❅♠❡♥t❡ ❡❧ ❤❡✐❤♦ ❞❡ q✉❡ ❧❛ ❛❧t❡❇❛✐❅ó♥
♣❇♦✐❡❞❛ ❞❡ ❅♥❞❅✐❛✐❅ó♥ ❞❡ ❧❛ ♣❇♦♣❅❡❞❛❞❊ s❅❡♥❞♦ ❇❡s♣♦♥s❛❜❧❡ ❡❧ ✐♦♥t❇❛t❅st❛❑
❨❇t❑✇❑⑦ ❆♦♠♣❡t❡♥✐❅❛s ❡s♣❡✐í❉❅✐❛s
❲❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❇❡s♦❧❋❡❇❍ t♦❞❛s ❧❛s ✐✉❡st❅♦♥❡s té✐♥❅✐❛s q✉❡ s✉❇❥❛♥
❡♥ ✐✉❛♥t♦ ❛ ❅♥t❡❇♣❇❡t❛✐❅ó♥ ❞❡ ♣❧❛♥♦s❊ ✐♦♥❞❅✐❅♦♥❡s ❞❡ ❧♦s ♠❛t❡❇❅❛❧❡s ②
❡❥❡✐✉✐❅ó♥ ❞❡ ✉♥❅❞❛❞❡s ❞❡ ♦❜❇❛❊ ♣❇❡st❛♥❞♦ ❧❛ ❛s❅st❡♥✐❅❛ ♥❡✐❡s❛❇❅❛ ❡
❅♥s♣❡✐✐❅♦♥❛♥❞♦ ❡❧ ❞❡s❛❇❇♦❧❧♦ ❞❡ ❧❛ ♠❅s♠❛❑ ❃❛♠❜❅é♥ ❡st✉❞❅❛❇❍ ❧❛s
❅♥✐❅❞❡♥✐❅❛s ♦ ♣❇♦❜❧❡♠❛s ♣❧❛♥t❡❛❞♦s ❡♥ ❧❛s ♦❜❇❛s q✉❡ ❅♠♣❅❞❛♥ ❡❧ ♥♦❇♠❛❧
✐✉♠♣❧❅♠❅❡♥t♦ ❞❡❧ ✐♦♥t❇❛t♦ ♦ ❛✐♦♥s❡❥❡♥ s✉ ♠♦❞❅❉❅✐❛✐❅ó♥❊ t❇❛♠❅t❛♥❞♦ ❡♥ s✉
✐❛s♦ ❧❛s ♣❇♦♣✉❡st❛s ✐♦❇❇❡s♣♦♥❞❅❡♥t❡s❑
❨s❅♠❅s♠♦❊ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❇❡❞❛✐t❛❇❍ ② ❡♥t❇❡❣❛❇❍❊ ❥✉♥t♦ ✐♦♥ ❧♦s
❞♦✐✉♠❡♥t♦s s❡ñ❛❧❛❞♦s ❡♥ ❡❧ ❆❛♣ít✉❧♦ ✇❊ ❧❛s ❧❅q✉❅❞❛✐❅♦♥❡s❊ ❧❛s
✐❡❇t❅❉❅✐❛✐❅♦♥❡s ❞❡ ♣❧❛③♦s ♦ ❡st❛❞♦s ❞❡ ♦❜❇❛❊ ❧❛s ✐♦❇❇❡s♣♦♥❞❅❡♥t❡s ❛ ❧❛
❇❡✐❡♣✐❅ó♥ ♣❇♦❋❅s❅♦♥❛❧ ② ❞❡❉❅♥❅t❅❋❛❊ ②❊ ❡♥ ❣❡♥❡❇❛❧❊ t♦❞❛ ❧❛ ❞♦✐✉♠❡♥t❛✐❅ó♥
♣❇♦♣❅❛ ❞❡ ❧❛ ♦❜❇❛ ♠❅s♠❛❑ ❄♦❇ ú❧t❅♠♦❊ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❋❅❣❅❧❛❇❍ ❡❧
✐✉♠♣❧❅♠❅❡♥t♦ ❞❡ ❧❛s ❱♦❇♠❛s ② ✈❡❣❧❛♠❡♥t♦s ❋❅❣❡♥t❡s❊ ✐♦♠♣❇♦❜❛❇❍ ❧❛s
❛❧❅♥❡❛✐❅♦♥❡s ② ❇❡♣❧❛♥t❡♦s❊ ❋❡❇❅❉❅✐❛❇❍ ❧❛s ✐♦♥❞❅✐❅♦♥❡s ♣❇❡❋❅st❛s ♣❛❇❛ ❡❧ s✉❡❧♦❊
✐♦♥t❇♦❧❛❇❍ ❧❛ ✐❛❧❅❞❛❞ ❞❡ ❧♦s ♠❛t❡❇❅❛❧❡s ② ❧❛ ❡❧❛❜♦❇❛✐❅ó♥ ② ♣✉❡st❛ ❡♥ ♦❜❇❛ ❞❡
❧❛s ❞❅st❅♥t❛s ✉♥❅❞❛❞❡s❑
❂❄r❭✈❨❳❂ ④➸❑ ❀❁❲❬❭❨❆❬❀❱❂❙ ▼❂❲ ❆❀❱❃✈❨❃❬❙❃❨
❨❇t❑④❑✇ ▼❡❉❅♥❅✐❅ó♥
❙❡ ❡♥t❅❡♥❞❡ ♣♦❇ ✐♦♥t❇❛t❅st❛ ❧❛ ♣❛❇t❡ ✐♦♥t❇❛t❛♥t❡ ♦❜❧❅❣❛❞❛ ❛ ❡❥❡✐✉t❛❇ ❧❛ ♦❜❇❛❑
❨❇t❑④❑④ ▼❡❧❡❣❛❞♦ ❞❡ ♦❜❇❛
❙❡ ❡♥t❅❡♥❞❡ ♣♦❇ ▼❡❧❡❣❛❞♦ ❞❡ ❀❜❇❛ ❧❛ ♣❡❇s♦♥❛ ❞❡s❅❣♥❛❞❛ ❡①♣❇❡s❛♠❡♥t❡ ♣♦❇
❡❧ ❆♦♥t❇❛t❅st❛ ✐♦♥ ✐❛♣❛✐❅❞❛❞ s✉❉❅✐❅❡♥t❡ ♣❛❇❛ ♦st❡♥t❛❇ ❧❛ ❇❡♣❇❡s❡♥t❛✐❅ó♥ ❞❡
ést❡ ② ♦❇❣❛♥❅③❛❇ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ❧❛ ♦❜❇❛❑ ▼❅✐❤♦ ❞❡❧❡❣❛❞♦ ❞❡❜❡❇❍ ♣♦s❡❡❇ ❧❛
t❅t✉❧❛✐❅ó♥ ♣❇♦❉❡s❅♦♥❛❧ ❛❞❡✐✉❛❞❛ ✐✉❛♥❞♦❊ ❞❛❞❛ ❧❛ ✐♦♠♣❧❡❥❅❞❛❞ ② ❋♦❧✉♠❡♥ ❞❡
❧❛ ♦❜❇❛❊ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❧♦ ✐♦♥s❅❞❡❇❡ ✐♦♥❋❡♥❅❡♥t❡❑
❨❇t❑④❑⑥ ❄❡❇s♦♥❛❧

❂❧ ♥❅❋❡❧ té✐♥❅✐♦ ② ❧❛ ❡①♣❡❇❅❡♥✐❅❛ ❞❡❧ ♣❡❇s♦♥❛❧ ❛♣♦❇t❛❞♦ ♣♦❇ ❡❧ ✐♦♥t❇❛t❅st❛
s❡❇❍♥ ❛❞❡✐✉❛❞♦s❊ ❡♥ ✐❛❞❛ ✐❛s♦❊ ❛ ❧❛s ❉✉♥✐❅♦♥❡s q✉❡ ❧❡ ❤❛②❛♥ s❅❞♦
❡♥✐♦♠❡♥❞❛❞❛s❑
❨❇t❑④❑⑦ ❱♦❇♠❛t❅❋❛
❂❧ ✐♦♥t❇❛t❅st❛ ❡st❛❇❍ ♦❜❧❅❣❛❞♦ ❛ ✐♦♥♦✐❡❇ ② ✐✉♠♣❧❅❇ ❡st❇❅✐t❛♠❡♥t❡ t♦❞❛ ❧❛
♥♦❇♠❛t❅❋❛ ❋❅❣❡♥t❡ ❡♥ ❡❧ ✐❛♠♣♦ té✐♥❅✐♦❊ ❧❛❜♦❇❛❧❊ ② ❞❡ s❡❣✉❇❅❞❛❞ ❡ ❤❅❣❅❡♥❡ ❡♥
❡❧ t❇❛❜❛❥♦❑
❂♥ ✐✉♠♣❧❅♠❅❡♥t♦ ❞❡❧ ✈❡❛❧ ▼❡✐❇❡t♦ ✇⑧④⑨⑩✇❶❶⑨ ❞❡ ⑨ ❞❡ ♦✐t✉❜❇❡ ❷❁❑❀❑❂❑
④❸❑✇❹❑❶⑨❺❊ ♣♦❇ ❡❧ q✉❡ s❡ ❡st❛❜❧❡✐❡♥ ❞❅s♣♦s❅✐❅♦♥❡s ♠í♥❅♠❛s ❞❡ s❡❣✉❇❅❞❛❞ ②
s❛❧✉❞ ❡♥ ❧❛s ♦❜❇❛s ❞❡ ✐♦♥st❇✉✐✐❅ó♥❊ ❡♥ ❡❧ ♠❛❇✐♦ ❞❡ ❧❛ ❲❡② ⑥✇⑩✇❶❶❸ ❞❡ ❻ ❞❡
♥♦❋❅❡♠❜❇❡❊ ❞❡ ❄❇❡❋❡♥✐❅ó♥ ❞❡ ✈❅❡s❣♦s ❲❛❜♦❇❛❧❡s❊ ♠♦❞❅❉❅✐❛❞❛ ♣♦❇ ❧❛ ❲❡②
❸⑦⑩④❹❹⑥❊ ❞❡ ✇④ ❞❡ ❞❅✐❅❡♠❜❇❡❊ ❞❡ ✈❅❡s❣♦s ❲❛❜♦❇❛❧❡s❊ ② s❡❣ú♥ ❧❛s
✐❛❇❛✐t❡❇íst❅✐❛s ❞❡ ✐❛❞❛ ♦❜❇❛❊ ❞❡❜❡❇❍ ❡♥ s✉ ✐❛s♦ ❇❡❛❧❅③❛❇s❡ ❡❧ ❂st✉❞❅♦ ❞❡
s❡❣✉❇❅❞❛❞ ❡ ❼❅❣❅❡♥❡❊ q✉❡ s❡❇❋❅❇❍ ♣❛❇❛ ❞❛❇ ❧❛s ❞❅❇❡✐t❇❅✐❡s ❜❍s❅✐❛s ❛ ❧❛
❡♠♣❇❡s❛ ✐♦♥st❇✉✐t♦❇❛ ♣❛❇❛ ❧❧❡❋❛❇ ❛ ✐❛❜♦ s✉s ♦❜❧❅❣❛✐❅♦♥❡s ❡♥ ❡❧ ✐❛♠♣♦ ❞❡ ❧❛
♣❇❡❋❡♥✐❅ó♥ ❞❡ ❇❅❡s❣♦s ♣❇♦❉❡s❅♦♥❛❧❡s❊ ❉❛✐❅❧❅t❛♥❞♦ s✉ ❞❡s❛❇❇♦❧❧♦❊ ❜❛❥♦ ❡❧ ✐♦♥t❇♦❧
❞❡ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛❑
❨❇t❑④❑❸ ❆♦♥♦✐❅♠❅❡♥t♦ ② ♠♦❞❅❉❅✐❛✐❅ó♥ ❞❡❧ ❄❇♦②❡✐t♦
❂❧ ✐♦♥t❇❛t❅st❛ ❞❡❜❡❇❍ ✐♦♥♦✐❡❇ ❡❧ ❄❇♦②❡✐t♦ ❡♥ t♦❞♦s s✉s ❞♦✐✉♠❡♥t♦s❊
s♦❧❅✐❅t❛♥❞♦ ❡♥ ✐❛s♦ ♥❡✐❡s❛❇❅♦ t♦❞❛s ❧❛s ❛✐❧❛❇❛✐❅♦♥❡s q✉❡ ❡st❅♠❡ ♦♣♦❇t✉♥❛s
♣❛❇❛ ❧❛ ✐♦❇❇❡✐t❛ ❅♥t❡❇♣❇❡t❛✐❅ó♥ ❞❡ ❧♦s ♠❅s♠♦s ❡♥ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ❧❛ ♦❜❇❛❑
❄♦❞❇❍ ♣❇♦♣♦♥❡❇ t♦❞❛s ❧❛s ♠♦❞❅❉❅✐❛✐❅♦♥❡s ✐♦♥st❇✉✐t❅❋❛s q✉❡ ✐❇❡❛ ❛❞❡✐✉❛❞❛s
❛ ❧❛ ✐♦♥s❅❞❡❇❛✐❅ó♥ ❞❡❧ ❃é✐♥❅✐♦ ✐♦♠♣❡t❡♥t❡❊ ♣✉❞❅❡♥❞♦ ❧❧❡❋❛❇❧❛s ❛ ✐❛❜♦ ✐♦♥ ❧❛
❛✉t♦❇❅③❛✐❅ó♥ ♣♦❇ ❡s✐❇❅t♦ ❞❡ ést❡❑
❨❇t❑④❑⑧ ✈❡❛❧❅③❛✐❅ó♥ ❞❡ ❧❛s ♦❜❇❛s
❂❧ ✐♦♥t❇❛t❅st❛ ❇❡❛❧❅③❛❇❍ ❧❛s ♦❜❇❛s ❞❡ ❛✐✉❡❇❞♦ ✐♦♥ ❧❛ ❞♦✐✉♠❡♥t❛✐❅ó♥ ❞❡
❄❇♦②❡✐t♦ ② ❧❛s ♣❇❡s✐❇❅♣✐❅♦♥❡s❊ ó❇❞❡♥❡s ② ♣❧❛♥♦s ✐♦♠♣❧❡♠❡♥t❛❇❅♦s q✉❡ ❧❛
▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ♣✉❡❞❛ s✉♠❅♥❅st❇❛❇ ❛ ❧♦ ❧❛❇❣♦ ❞❡ ❧❛ ♦❜❇❛ ❤❛st❛ ❧❛
❇❡✐❡♣✐❅ó♥ ❞❡ ❧❛ ♠❅s♠❛❊ t♦❞♦ ❡❧❧♦ ❡♥ ❡❧ ♣❧❛③♦ ❡st❅♣✉❧❛❞♦❑
❨❇t❑④❑⑨ ✈❡s♣♦♥s❛❜❅❧❅❞❛❞❡s
❂❧ ✐♦♥t❇❛t❅st❛ ❡s ❡❧ ú♥❅✐♦ ❇❡s♣♦♥s❛❜❧❡ ❞❡ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ❧♦s t❇❛❜❛❥♦s q✉❡ ❤❛
✐♦♥t❇❛t❛❞♦ ②❊ ♣♦❇ ✐♦♥s❅❣✉❅❡♥t❡❊ ❞❡ ❧♦s ❞❡❉❡✐t♦s q✉❡❊ ❜❅❡♥ ♣♦❇ ❧❛ ♠❛❧❛
❡❥❡✐✉✐❅ó♥ ♦ ♣♦❇ ❧❛ ❞❡❉❅✐❅❡♥t❡ ✐❛❧❅❞❛❞ ❞❡ ❧♦s ♠❛t❡❇❅❛❧❡s ❡♠♣❧❡❛❞♦s❊ ♣✉❞❅❡❇❛♥
❡①❅st❅❇❑ ❃❛♠❜❅é♥ s❡❇❍ ❇❡s♣♦♥s❛❜❧❡ ❞❡ ❛q✉❡❧❧❛s ♣❛❇t❡s ❞❡ ❧❛ ♦❜❇❛ q✉❡
s✉❜✐♦♥t❇❛t❡❊ s❅❡♠♣❇❡ ✐♦♥ ✐♦♥st❇✉✐t♦❇❡s ❧❡❣❛❧♠❡♥t❡ ✐❛♣❛✐❅t❛❞♦s❑
❨❇t❑④❑❻ ❯❡❞❅♦s ② ♠❛t❡❇❅❛❧❡s
❂❧ ✐♦♥t❇❛t❅st❛ ❛♣♦❇t❛❇❍ ❧♦s ♠❛t❡❇❅❛❧❡s ② ♠❡❞❅♦s ❛✉①❅❧❅❛❇❡s ♥❡✐❡s❛❇❅♦s ♣❛❇❛ ❧❛
❡❥❡✐✉✐❅ó♥ ❞❡ ❧❛ ♦❜❇❛ ❡♥ s✉ ❞❡❜❅❞♦ ♦❇❞❡♥ ❞❡ t❇❛❜❛❥♦s❑ ❂st❛❇❍ ♦❜❧❅❣❛❞♦ ❛
❇❡❛❧❅③❛❇ ✐♦♥ s✉s ♠❡❞❅♦s❊ ♠❛t❡❽❇❅❛❧❡s ② ♣❡❇s♦♥❛❧❊ ✐✉❛♥t♦ ❞❅s♣♦♥❣❛ ❧❛
▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❡♥ ♦❇❞❡♥ ❛ ❧❛ s❡❣✉❇❅❞❛❞ ② ❜✉❡♥❛ ♠❛❇✐❤❛ ❞❡ ❧❛ ♦❜❇❛❑
❨❇t❑④❑❶ ❙❡❣✉❇❅❞❛❞
❂❧ ✐♦♥t❇❛t❅st❛ s❡❇❍ ❡❧ ❇❡s♣♦♥s❛❜❧❡ ❞❡ ❧♦s ❛✐✐❅❞❡♥t❡s q✉❡ ♣✉❞❅❡❇❛♥ ♣❇♦❞✉✐❅❇s❡
❡♥ ❡❧ ❞❡s❛❇❇♦❧❧♦ ❞❡ ❧❛ ♦❜❇❛ ♣♦❇ ❅♠♣❡❇❅✐❅❛ ♦ ❞❡s✐✉❅❞♦❊ ② ❞❡ ❧♦s ❞❛ñ♦s q✉❡ ♣♦❇
❧❛ ♠❅s♠❛ ✐❛✉s❛ ♣✉❡❞❛ ♦✐❛s❅♦♥❛❇ ❛ t❡❇✐❡❇♦s❑ ❂♥ ❡st❡ s❡♥t❅❞♦ ❡st❛❇❍
♦❜❧❅❣❛❞♦ ❛ ✐✉♠♣❧❅❇ ❧❛s ❧❡②❡s❊ ❇❡❣❧❛♠❡♥t♦s ② ♦❇❞❡♥❛♥③❛s ❋❅❣❡♥t❡s❑
❨❇t❑④❑✇❹ ❄❧❛♥♦s ❛ s✉♠❅♥❅st❇❛❇ ♣♦❇ ❡❧ ✐♦♥t❇❛t❅st❛
❂❧ ✐♦♥t❇❛t❅st❛ ❞❡❜❡❇❍ s♦♠❡t❡❇ ❛ ❧❛ ❛♣❇♦❜❛✐❅ó♥ ❞❡ ❧❛ ▼❅❇❡✐✐❅ó♥ ❧♦s ♣❧❛♥♦s
❣❡♥❡❇❛❧❡s ② ❞❡ ❞❡t❛❧❧❡ ✐♦❇❇❡s♣♦♥❞❅❡♥t❡s ❛❾
❛❺ ❆❛♠❅♥♦s ② ❛✐✐❡s♦s❑
❜❺ ❀❉❅✐❅♥❛s❊ t❛❧❧❡❇❡s❊ ❡t✐❑
✐❺ ❄❛❇q✉❡s ❞❡ ❛✐♦♣❅♦ ❞❡ ♠❛t❡❇❅❛❧❡s❑
❞❺ ❬♥st❛❧❛✐❅♦♥❡s ❡❧é✐t❇❅✐❛s❊ t❡❧❡❉ó♥❅✐❛s❊ ❞❡ s✉♠❅♥❅st❇♦ ❞❡ ❛❣✉❛ ② ❞❡
s❛♥❡❛♠❅❡♥t♦❑
❡❺ ❬♥st❛❧❛✐❅♦♥❡s ❞❡ ❉❛❜❇❅✐❛✐❅ó♥ ❞❡ ❤♦❇♠❅❣ó♥❊ ♠❡③✐❧❛s ❜❅t✉♠❅♥♦s❛s❊
❡❧❡♠❡♥t♦s ♣❇❡❉❛❜❇❅✐❛❞♦s❊ ❡t✐❑
❉❺ ❆✉❛♥t❛s ❅♥st❛❧❛✐❅♦♥❡s ❛✉①❅❧❅❛❇❡s s❡❛♥ ♥❡✐❡s❛❇❅❛s ♣❛❇❛ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ❧❛
♦❜❇❛❑
❂❄r❭✈❨❳❂ ⑥➸❑ ❨❃✈❬❁◗❆❬❀❱❂❙ ❿ ❀❁❲❬❭❨❆❬❀❱❂❙ ▼❂ ❲❨ ❄✈❀❄❬❂▼❨▼
❨❇t❑⑥❑✇ ▼❡❉❅♥❅✐❅ó♥
❂s ❛q✉❡❧❧❛ ♣❡❇s♦♥❛❊ ❉ís❅✐❛ ♦ ❥✉❇í❞❅✐❛❊ ♣ú❜❧❅✐❛ ♦ ♣❇❅❋❛❞❛ q✉❡ s❡ ♣❇♦♣♦♥❡
❡❥❡✐✉t❛❇❊ ❞❡♥t❇♦ ❞❡ ❧♦s ✐❛✉✐❡s ❧❡❣❛❧♠❡♥t❡ ❡st❛❜❧❡✐❅❞♦s❊ ✉♥❛ ♦❜❇❛
❛❇q✉❅t❡✐tó♥❅✐❛ ♦ ✉❇❜❛♥íst❅✐❛❑
❨❇t❑⑥❑④ ▼❡s❛❇❇♦❧❧♦ té✐♥❅✐♦ ❛❞❡✐✉❛❞♦
❲❛ ❄❇♦♣❅❡❞❛❞ ♣♦❞❇❍ ❡①❅❣❅❇ ❞❡ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛ ❡❧ ❞❡s❛❇❇♦❧❧♦ té✐♥❅✐♦
❛❞❡✐✉❛❞♦ ❞❡❧ ❄❇♦②❡✐t♦ ② ❞❡ s✉ ❡❥❡✐✉✐❅ó♥ ♠❛t❡❇❅❛❧❊ ❞❡♥t❇♦ ❞❡ ❧❛s
❧❅♠❅t❛✐❅♦♥❡s ❧❡❣❛❧❡s ❡①❅st❡♥t❡s❑
❨❇t❑⑥❑⑥ ❬♥t❡❇❇✉♣✐❅ó♥ ❞❡ ❧❛s ♦❜❇❛s
❲❛ ❄❇♦♣❅❡❞❛❞ ♣♦❞❇❍ ❞❡s❅st❅❇ ❡♥ ✐✉❛❧q✉❅❡❇ ♠♦♠❡♥t♦ ❞❡ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ❧❛s
♦❜❇❛s ❞❡ ❛✐✉❡❇❞♦ ✐♦♥ ❧♦ q✉❡ ❡st❛❜❧❡✐❡ ❡❧ ❆ó❞❅❣♦ ❆❅❋❅❧❊ s❅♥ ♣❡❇❥✉❅✐❅♦ ❞❡ ❧❛s
❅♥❞❡♠♥❅③❛✐❅♦♥❡s q✉❡❊ ❡♥ s✉ ✐❛s♦❊ ❞❡❜❛ s❛t❅s❉❛✐❡❇❑
❨❇t❑⑥❑⑦ ❆✉♠♣❧❅♠❅❡♥t♦ ❞❡ ❱♦❇♠❛t❅❋❛ ◗❇❜❛♥íst❅✐❛
▼❡ ❛✐✉❡❇❞♦ ✐♦♥ ❧♦ ❡st❛❜❧❡✐❅❞♦ ♣♦❇ ❧❛ ❧❡② s♦❜❇❡ ✈é❣❅♠❡♥ ❞❡❧ ❙✉❡❧♦ ②
❀❇❞❡♥❛✐❅ó♥ ◗❇❜❛♥❛❊ ❧❛ ♣❇♦♣❅❡❞❛❞ ❡st❛❇❍ ♦❜❧❅❣❛❞❛ ❛❧ ✐✉♠♣❧❅♠❅❡♥t♦ ❞❡ t♦❞❛s
❧❛s ❞❅s♣♦s❅✐❅♦♥❡s s♦❜❇❡ ♦❇❞❡♥❛✐❅ó♥ ✉❇❜❛♥❛ ❋❅❣❡♥t❡s❊ ♥♦ ♣✉❞❅❡♥❞♦
✐♦♠❡♥③❛❇s❡ ❧❛s ♦❜❇❛s s❅♥ t❡♥❡❇ ✐♦♥✐❡❞❅❞❛ ❧❛ ✐♦❇❇❡s♣♦♥❞❅❡♥t❡ ❧❅✐❡♥✐❅❛ ❞❡ ❧♦s
♦❇❣❛♥❅s♠♦s ✐♦♠♣❡t❡♥t❡s❑ ▼❡❜❡❇❍ ✐♦♠✉♥❅✐❛❇ ❛ ❧❛ ▼❅❇❡✐✐❅ó♥ ❳❛✐✉❧t❛t❅❋❛
❞❅✐❤❛ ✐♦♥✐❡s❅ó♥❊ ♣✉❡s ❞❡ ❧♦ ✐♦♥t❇❛❇❅♦ ➀ést❛ ♣♦❞❇❍ ♣❛❇❛❧❅③❛❇ ❧❛s ♦❜❇❛s❊ s❅❡♥❞♦
❧❛ ❄❇♦♣❅❡❞❛❞ ❧❛ ú♥❅✐❛ ❇❡s♣♦♥s❛❜❧❡ ❞❡ ❧♦s ♣❡❇❥✉❅✐❅♦s q✉❡ ♣✉❞❅❡❇❛♥ ❞❡❇❅❋❛❇s❡❑
❨❇t❑⑥❑❸ ❨✐t✉❛✐❅ó♥ ❡♥ ❡❧ ❞❡s❛❇❇♦❧❧♦ ❞❡ ❧❛ ♦❜❇❛
❲❛ ❄❇♦♣❅❡❞❛❞ s❡ ❛❜st❡♥❞❇❍ ❞❡ ♦❇❞❡♥❛❇ ❧❛ ❡❥❡✐✉✐❅ó♥ ❞❡ ♦❜❇❛ ❛❧❣✉♥❛ ♦ ❧❛
❅♥t❇♦❞✉✐✐❅ó♥ ❞❡ ♠♦❞❅❉❅✐❛✐❅♦♥❡s s❅♥ ❧❛ ❛✉t♦❇❅③❛✐❅ó♥ ❞❡ ❧❛ ▼❅❇❡✐✐❅ó♥
❳❛✐✉❧t❛t❅❋❛❊ ❛sí ✐♦♠♦ ❛ ❞❛❇ ❛ ❧❛ ❀❜❇❛ ✉♥ ✉s♦ ❞❅st❅♥t♦ ♣❛❇❛ ❡❧ q✉❡ ❉✉❡
♣❇♦②❡✐t❛❞❛❊ ❞❛❞♦ q✉❡ ❞❅✐❤❛ ♠♦❞❅❉❅✐❛✐❅ó♥ ♣✉❞❅❡❇❛ ❛❉❡✐t❛❇ ❛ ❧❛ s❡❣✉❇❅❞❛❞ ❞❡❧
❡❞❅❉❅✐❅♦ ♣♦❇ ♥♦ ❡st❛❇ ♣❇❡❋❅st❛ ❡♥ ❧❛s ✐♦♥❞❅✐❅♦♥❡s ❞❡ ❡♥✐❛❇❣♦ ❞❡❧ ❄❇♦②❡✐t♦❑
❨❇t❑⑥❑⑧ ❼♦♥♦❇❛❇❅♦s
❂❧ ♣❇♦♣❅❡t❛❇❅♦ ❡st❍ ♦❜❧❅❣❛❞♦ ❛ s❛t❅s❉❛✐❡❇ ❡♥ ❡❧ ♠♦♠❡♥t♦ ♦♣♦❇t✉♥♦ t♦❞♦s ❧♦s
❤♦♥♦❇❛❇❅♦s q✉❡ s❡ ❤❛②❛♥ ❞❡❋❡♥❣❛❞♦❊ s❡❣ú♥ ❧❛ t❛❇❅❉❛ ❋❅❣❡♥t❡❊ ❡♥ ❧♦s
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❆r✵✹❃✹❃ ❘✱❝✱✴❝✐ó♥ ❞✱ ❧❛s ♦❜r❛s
❙✐ s✱ ✱♥❝✉✱♥✵r❛♥ ❧❛s ♦❜r❛s ✱❥✱❝✉✵❛❞❛s ✱♥ ❜✉✱♥ ✱s✵❛❞♦ ② ❝♦♥ ❛rr✱✲❧♦ ❛ ❧❛s
✴r✱s❝r✐✴❝✐♦♥✱s ✴r✱✶✐s✵❛s✷ ❧❛ ✸✐r✱❝❝✐ó♥ ❋❛❝✉❧✵❛✵✐✶❛ ❧❛s ❞❛rá ✴♦r r✱❝✐❜✐❞❛s ② s✱
✱♥✵r✱✲❛rá♥ ❛❧ ✉s♦ ❞✱ ❧❛ ✴r♦✴✐✱❞❛❞✷ ✵r❛s ❧❛ ❢✐r♠❛ ❞✱ ❧❛ ❝♦rr✱s✴♦♥❞✐✱♥✵✱ ❆❝✵❛✹
❈✉❛♥❞♦ ❧❛s ♦❜r❛s ♥♦ s✱ ❤❛❧❧✱♥ ✱♥ ✱s✵❛❞♦ ❞✱ s✱r r✱❝✐❜✐❞❛s s✱ ❤❛rá ❝♦♥s✵❛r
❛sí ✱♥ ✱❧ ❛❝✵❛ ② ✱❧ ❞✐r✱❝✵♦r ❞✱ ❧❛s ♠✐s♠❛s s✱ñ❛❧❛rá ❧♦s ❞✱❢✱❝✵♦s ♦❜s✱r✶❛❞♦s
② ❞✱✵❛❧❧❛rá ❧❛s ✐♥s✵r✉❝❝✐♦♥✱s ✴r✱❝✐s❛s✷ ❢✐❥❛♥❞♦ ✉♥ ✴❧❛③♦ ✴❛r❛ r✱♠✱❞✐❛r
❛q✉✱❧❧♦s✹ ❙✐ ✵r❛♥s❝✉rr✐❞♦ ❞✐❝❤♦ ✴❧❛③♦ ✱❧ ❝♦♥✵r❛✵✐s✵❛ ♥♦ ❧♦ ❤✉❜✐✱r❛ ✱❢✱❝✵✉❛❞♦✷
✴♦❞rá ❝♦♥❝✱❞érs✱❧✱ ♦✵r♦ ♥✉✱✶♦ ✴❧❛③♦ ✐♠✴r♦rr♦✲❛❜❧✱ ♦ ❞✱❝❧❛r❛r r✱s✉✱❧✵♦ ✱❧
❝♦♥✵r❛✵♦✹
❆r✵✹❃✹❏ ✳❧❛③♦ ❞✱ ✲❛r❛♥✵í❛
❆ ✴❛r✵✐r ❞✱ ❧❛ ❢✐r♠❛ ❞✱❧ ❆❝✵❛ ❞✱ ❘✱❝✱✴❝✐ó♥ ❝♦♠✱♥③❛rá ✱❧ ✴❧❛③♦ ❞✱ ✲❛r❛♥✵í❛✷
❝✉②❛ ❞✉r❛❝✐ó♥ s✱rá ❧❛ ✴r✱✶✐s✵❛ ✱♥ ✱❧ ❈♦♥✵r❛✵♦ ❞✱ ♦❜r❛s✷ ② ♥♦ ✴♦❞rá s✱r
✐♥❢✱r✐♦r ❛ ✉♥ ❛ñ♦ s❛❧✶♦ ❝❛s♦s ✱s✴✱❝✐❛❧✱s✹ ✸✉r❛♥✵✱ ❞✐❝❤♦ ✴❧❛③♦ ✱❧ ❝♦♥✵r❛✵✐s✵❛
✱s✵❛rá ♦❜❧✐✲❛❞♦ ❛ s✉❜s❛♥❛r ❧♦s ❞✱❢✱❝✵♦s ♦❜s✱r✶❛❑❞♦s ✱♥ ❧❛ r✱❝✱✴❝✐ó♥ ②
✵❛♠❜✐é♥ ❧♦s q✉✱ ♥♦ s✱❛♥ ✐♠✴✉✵❛❜❧✱s ❛❧ ✉s♦ ✴♦r ✴❛r✵✱ ❞✱❧ ✴r♦✴✐✱✵❛r✐♦✹
❆r✵✹❃✹▼ P✱❞✐❝✐ó♥ ✲✱♥✱r❛❧ ② ❧✐q✉✐❞❛❝✐ó♥ ❞✱ ❧❛s ♦❜r❛s
❇❛ ❧✐q✉✐❞❛❝✐ó♥ ❞✱ ❧❛ ♦❜r❛ ✱♥✵r✱ ❧❛ ✳r♦✴✐✱❞❛❞ ② ✱❧ ❈♦♥✵r❛✵✐s✵❛ ❞✱❜✱rá ❤❛❝✱rs✱
❞✱ ❛❝✉✱r❞♦ ❝♦♥ ❧❛s ❝✱r✵✐❢✐❝❛❝✐♦♥✱s q✉✱ ✱♠✐✵❛ ❧❛ ✸✐r✱❝❝✐ó♥ ❋❛❝✉❧✵❛✵✐✶❛
❛✴❧✐❝❛♥❞♦ ❧♦s ✴r✱❝✐♦s ② ❝♦♥❞✐❝✐♦♥✱s ✱❝♦♥ó♠✐❝❛s ❞✱❧ ❝♦♥✵r❛✵♦✷ ❞✱♥✵r♦ ❞✱ ❧♦s
s✱✐s ♠✱s✱s s✐✲✉✐✱♥✵✱s ❞✱s❞✱ ✱❧ ❛❝✵❛ ❞✱ r✱❝✱✴❝✐ó♥✹
❆r✵✹❃✹◗ ✸✱✶♦❧✉❝✐ó♥ ❞✱ ❧❛ ❢✐❛♥③❛
❱♥❛ ✶✱③ ❢✐♥❛❧✐③❛❞♦ ✱❧ ✴❧❛③♦ ❞✱ ✲❛r❛♥✵í❛ ② ✱s✵❛♥❞♦ ❧❛s ♦❜r❛s ✱♥ ✴✱r❢✱❝✵♦
✱s✵❛❞♦ ② r✱✴❛r❛❞♦s ❧♦s ❞✱❢✱❝✵♦s q✉✱ ❤✉❜✐✱r❛♥ ✴♦❞✐❞♦ ♠❛♥✐❢✱s✵❛rs✱ ❞✉r❛♥✵✱
❞✐❝❤♦ ✴❧❛③♦✷ ✱❧ ❈♦♥✵r❛✵✐s✵❛ ❤❛rá ✱♥✵r✱✲❛ ❞✱ ❧❛s ♦❜r❛s✷ q✉✱❞❛♥❞♦ r✱❧✱✶❛❞♦ ❞✱
✵♦❞❛ r✱s✴♦♥s❛❜✐❧✐❞❛❞✷ ✱①❝✱✴✵♦ ❧❛s ✴r✱✶✐s✵❛s ✱♥ ✱❧ ❈ó❞✐✲♦ ❈✐✶✐❧✷ ② ✱❧ ❆r✵✹❃◗❲
❞✱ ❧❛ ❇✱② ❃▼❳❲❨ ② ✴r♦❝✱❞✐é♥❞♦s✱ ❛ ❧❛ ❞✱✶♦❧✉❝✐ó♥ ❞✱ ❧❛ ❢✐❛♥③❛✹
❆r✵✹❃✹❨ ❈✱r✵✐❢✐❝❛❝✐ó♥ ❢✐♥❛❧
❆❝❛❜❛❞❛ ❧❛ ♦❜r❛✷ ❧❛ ✸✐r✱❝❝✐ó♥ ❋❛❝✉❧✵❛✵✐✶❛ ✱♠✐✵✐rá ✱❧ ❈✱r✵✐❢✐❝❛❞♦ ❋✐♥❛❧ ❞✱
❉❜r❛✷ ✶✐s❛❞♦ ✴♦r ❧♦s ❝♦rr✱s✴♦♥❞✐✱♥✵✱s ❈♦❧✱✲✐♦s ✳r♦❢✱s✐♦♥❛❧✱s✹
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❆r✵✹❏✹❃ ❈✉♠✴❧✐♠✐✱♥✵♦ ❞✱ ❧❛ r✱✲❧❛♠✱♥✵❛❝✐ó♥
❊❧ ❝♦♥✵r❛✵✐s✵❛ ✱s✵á ♦❜❧✐✲❛❞♦ ❛ ❝✉♠✴❧✐r ❧❛ r✱✲❧❛♠✱♥✵❛❝✐ó♥ ✶✐✲✱♥✵✱ ✱♥ ✱❧ ❝❛♠✴♦
❧❛❜♦r❛❧✷ ✵é❝♥✐❝♦ ② ❞✱ s✱✲✉r✐❞❛❞ ✱ ❤✐✲✐✱♥✱ ✱♥ ✱❧ ✵r❛❜❛❥♦✹
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❙❡ ❡♥t❁❡♥❞❡ ♣♦r ♣❛✈❁♠❡♥t❛❝❁❂♥ ❧❛ ❛❞❡❝✉❛❝❁❂♥ ❞❡ ❧❛s
s✉♣❡r❢❁❝❁❡s ❞❡st❁♥❛❞❛s ❛ ✈❁❛❧❡s ② ♦tr♦s ✉s♦s ♣ú❜❧❁❝♦s ✉♥❛ ✈❡③
❡❢❡❝t✉❛❞♦ ❡❧ ♠♦✈❁♠❁❡♥t♦ ❞❡ t❁❡rr❛s ② ❝♦♠♣❛❝t❛❞♦ ❞❡❧ t❡rr❡♥♦❃
♠❡❞❁❛♥t❡ ✉♥❛ s❡r❁❡ ❞❡ ❝❛♣❛s ❞❡ ❞❁✈❡rs♦s ♠❛t❡r❁❛❧❡s❃ ♣❛r❛
❣❛r❛♥t❁③❛r ❧❛ r❡s❁st❡♥❝❁❛ ♥❡❝❡s❛r❁❛ ❛ ❧❛s ❝❛r❣❛s q✉❡ ❞❡❜❡rá
s♦♣♦rt❛r❃ ❛sí ❝♦♠♦ s✉ ❛❞❡❝✉❛❝❁❂♥ ❛ ♦tr♦s ❢❛❝t♦r❡s❃ ❝♦♠♦
s♦♥♦r❁❞❛❞❃ ❛❞❤❡r❡♥❝❁❛ ❡t❝✺

✼✺❄✺ ✿❅✾✿❊P❇❅❙ ❍➪❙✽✿❅❙

✿❛♣❛ ❞❡ r♦❞❛❞✉r❛✺ ✿❛♣❛ s✉♣❡r❁♦r ♦ ú♥❁❝❛ ❞❡ ✉♥ ♣❛✈❁♠❡♥t♦ ❞❡
♠❡③❝❧❛ ❜❁t✉♠❁♥♦s❛✺
✿❛♣❛ ❁♥t❡r♠❡❞❁❛✺ ✿❛♣❛ ❁♥❢❡r❁♦r ❞❡ ✉♥ ♣❛✈❁♠❡♥t♦ ❞❡ ♠❡③❝❧❛
❜❁t✉♠❁♥♦s❛ ❞❡ ♠ás ❞❡ ✉♥❛ ❝❛♣❛✺
✿❛t❡❣♦rí❛s ❞❡ trá❢❁❝♦ ♣❡s❛❞♦✺ ✽♥t❡r✈❛❧♦s q✉❡ s❡ ❡st❛❜❧❡❝❡♥❃ ❛
❡❢❡❝t♦s ❞❡❧ ❞❁♠❡♥s❁♦♥❛❞♦ ❞❡ ❧❛ s❡❝❝❁❂♥ ❞❡❧ ❢❁r♠❡❃ ❡♥ ❧❛
❁♥t❡♥s❁❞❛❞ ♠❡❞❁❛ ❞❁❛r❁❛ ❞❡ ✈❡❤í❝✉❧♦s ♣❡s❛❞♦s✺
❊①♣❧❛♥❛❞❛s✺ ❙✉♣❡r❢❁❝❁❡ s♦❜r❡ ❧❛ q✉❡ s❡ ❛s❁❡♥t❛ ❡❧ ❢❁r♠❡❃ ♥♦
♣❡rt❡♥❡❝❁❡♥t❡ ❛ ❧❛ ❡str✉❝t✉r❛✺
❋❁r♠❡✺ ✿♦♥❥✉♥t♦ ❞❡ ❝❛♣❛s ❡❥❡❝✉t❛❞❛s ❝♦♥ ♠❛t❡r❁❛❧❡s
s❡❧❡❝❝❁♦♥❛❞❛s ❝♦❧♦❝❛❞♦ s♦❜r❡ ❧❛ ❡①♣❧❛♥❛❞❛ ♣❛r❛ ♣❡r♠❁t❁r ❧❛
❝❁r❝✉❧❛❝❁❂♥ ❡♥ ❝♦♥❞❁❝❁♦♥❡s ❞❡ s❡❣✉r❁❞❛❞ ② ❝♦♠♦❞❁❞❛❞✺
❏♦r♠❁❣❂♥ ♠❛❣r♦✺ ❑❡③❝❧❛ ❤♦♠♦❣é♥❡❛ ❞❡ ár❁❞♦s❃ ❛❣✉❛ ②
❝♦♥❣❧♦♠❡r❛♥t❡s❃ q✉❡ s❡ ♣♦♥❡ ❡♥ ♦❜r❛ ❞❡ ❢♦r♠❛ ❛♥á❧♦❣❛ ❛ ✉♥
♣❛✈❁♠❡♥t♦ ❞❡ ❤♦r♠❁❣❂♥ ✈❁❜r❛❞♦❃ ❛✉♥q✉❡ s✉ ❝♦♥t❡♥❁❞♦ ❞❡
❝❡♠❡♥t♦ ❡s ❜❛st❛♥t❡ ❁♥❢❡r❁♦r ❛❧ ❞❡ ést❡✺
❏♦r♠❁❣❂♥ ✈❁❜r❛❞♦✺ ❑❡③❝❧❛ ❤♦♠♦❣é♥❡❛ ❞❡ ár❁❞♦s❃ ❛❣✉❛ ②
❝♦♥❣❧♦♠❡r❛♥t❡❃ q✉❡ s❡ ♣♦♥❡ ❡♥ ♦❜r❛ ❝♦♥ ♠❛q✉❁♥❛r❁❛
❡s♣❡❝í❢❁❝❛ ② s❡ ✉t❁❧❁③❛ ♣❛r❛ ♣❛✈❁♠❡♥t♦s✺ ❊str✉❝t✉r❛❧♠❡♥t❡
❡♥❣❧♦❜❛ ❛ ❧❛ ❜❛s❡✺
P❛✈❁♠❡♥t♦ ❞❡ ❤♦r♠❁❣❂♥ ✈❁❜r❛❞♦✺ ❊❧ ❝♦♥st❁t✉❁❞♦ ♣♦r ❧♦s❛s ❞❡
❤♦r♠❁❣❂♥ ❡♥ ♠❛s❛❃ s❡♣❛r❛❞❛s ♣♦r ❥✉♥t❛s tr❛♥s✈❡rs❛❧❡s❃ ♦ ♣♦r
✉♥❛ ❧♦s❛ ❝♦♥t❁♥✉❛ ❞❡ ❤♦r♠❁❣❂♥ ❛r♠❛❞♦❃ q✉❡ s❡ ♣♦♥❡ ❡♥ ♦❜r❛
❝♦♥ ✉♥❛ ❝♦♥s❁st❡♥❝❁❛ t❛❧❃ q✉❡ r❡q✉❁❡r❡ ❡❧ ❡♠♣❧❡♦ ❞❡ ✈❁❜r❛❞♦r❡s
❁♥t❡r♥♦s ♣❛r❛ s✉ ❝♦♠♣❛❝t❛❝❁❂♥✺
◗✉♥t❛✺ ❉❁s❝♦♥t❁♥✉❁❞❛❞ ♣r❡✈❁st❛ ❡♥tr❡ ❧♦s❛ ❝♦♥t❁❣✉❛s ❡♥
♣❛✈❁♠❡♥t♦s ❞❡ ❤♦r♠❁❣❂♥ ✈❁❜r❛❞♦ ♦ ❡♥ ❜❛s❡s ❞❡ ❤♦r♠❁❣❂♥
❝♦♠♣❛❝t❛❞♦✺
❑❡③❝❧❛ ❜❁t✉♠❁♥♦s❛ ❡♥ ❝❛❧❁❡♥t❡✺ ✿♦♠❜❁♥❛❝❁❂♥ ❞❡ ✉♥ ❧❁❣❛♥t❡
❤❁❞r♦❝❛r❜♦♥❛❞♦❃ ár❁❞♦s ❲❁♥❝❧✉❁❞♦ ❡❧ ♣♦❧✈♦ ♠❁♥❡r❛❧❳ ②
❡✈❡♥t✉❛❧♠❡♥t❡ ❛❞❁t❁✈♦s❃ ❞❡ ♠❛♥❡r❛ q✉❡ t♦❞❛s ❧❛s ♣❛rtí❝✉❧❛s ❞❡
ár❁❞♦ q✉❡❞❡♥ r❡❝✉❜❁❡rt❛s ❞❡ ✉♥❛ ♣❡❧í❝✉❧❛ ❞❡ ❧❁❣❛♥t❡✺ ❙✉
♣r♦❝❡s♦ ❞❡ ❢❛❜r❁❝❛❝❁❂♥ ❁♠♣❧❁❝❛ ❝❛❧❡♥t❛r ❧♦s ár❁❞♦s ❲❡①❝❡♣t♦
❡✈❡♥t✉❛❧♠❡♥t❡ ❡❧ ♣♦❧✈♦ ♠❁♥❡r❛❧ ❞❡ ❛♣♦rt❛❝❁❂♥❳❃ ② s❡ ♣♦♥❡ ❡♥
♦❜r❛ ❛ t❡♠♣❡r❛t✉r❛ ♠✉② s✉♣❡r❁♦r ❛ ❧❛ ❛♠❜❁❡♥t❡✺
❑❡③❝❧❛ ❜❁t✉♠❁♥♦s❛ ❡♥ ❢rí♦✺ ✿♦♠❜❁♥❛❝❁❂♥ ❞❡ ✉♥ ❧❁❣❛♥t❡
❤❁❞r♦❝❛r❜♦♥❛❞♦❃ ár❁❞♦s ❲❁♥❝❧✉❁❞♦ ❡❧ ♣♦❧✈♦ ♠❁♥❡r❛❧❳ ②
❡✈❡♥t✉❛❧♠❡♥t❡ ❛❞❁t❁✈♦s❃ ❞❡ ♠❛♥❡r❛ q✉❡ t♦❞❛s ❧❛s ♣❛rtí❝✉❧❛s ❞❡
ár❁❞♦ q✉❡❞❡♥ r❡❝✉❜❁❡rt❛s ♣♦r ✉♥❛ ♣❡❧í❝✉❧❛ ❞❡ ❧❁❣❛♥t❡✺ ❙✉
♣r♦❝❡s♦ ❞❡ ❢❛❜r❁❝❛❝❁❂♥ ♥♦ ❁♠♣❧❁❝❛ ❝❛❧❡♥t❛r ❡❧ ❧❁❣❛♥t❡ ♦ ❧♦s
ár❁❞♦s❃ ② s❡ ♣♦♥❡ ❡♥ ♦❜r❛ ❛ t❡♠♣❡r❛t✉r❛ ❛♠❜❁❡♥t❡✺
P❛✈❁♠❡♥t♦✺ P❛rt❡ s✉♣❡r❁♦r ❞❡ ✉♥ ❢❁r♠❡❃ q✉❡ ❞❡❜❡ r❡s❁st❁r ❧♦s
❡s❢✉❡r③♦s ♣r♦❞✉❝❁❞♦s ♣♦r ❧❛ ❝❁r❝✉❧❛❝❁❂♥❃ ♣r♦♣♦r❝❁♦♥❛♥❞♦ ❛ ést❡
✉♥❛ s✉♣❡r❢❁❝❁❡ ❞❡ r♦❞❛❞✉r❛ ❝❂♠♦❞❛ ② s❡❣✉r❛✺
✸❁❡❣♦ ❞❡ ❛❞❤❡r❡♥❝❁❛✺ ❆♣❧❁❝❛❝❁❂♥ ❞❡ ✉♥ ❧❁❣❛♥t❡ ❤❁❞r♦❝❛r❜♦♥❛❞♦
s♦❜r❡ ✉♥❛ s✉♣❡r❢❁❝❁❡ ♥♦ ❁♠♣r❁♠❛❞❛❃ ♣r❡✈❁❛♠❡♥t❡ ❛ ❧❛
❝♦❧♦❝❛❝❁❂♥ s♦❜r❡ ést❡ ❞❡ ✉♥❛ ❝❛♣❛ ❜❁t✉♠❁♥♦s❛✺
✸❁❡❣♦ ❞❡ ❝✉r❛❞♦✺ ❆♣❧❁❝❛❝❁❂♥ ❞❡ ✉♥❛ ♣❡❧í❝✉❧❛ ❁♠♣❡r♠❡❛❜❧❡ ❞❡
❧❁❣❛♥t❡ ❤❁❞r♦❝❛r❜♦♥❛❞♦ ♦ ♣r♦❞✉❝t♦ ❡s♣❡❝❁❛❧ s♦❜r❡ ✉♥❛ ❝❛♣❛
tr❛t❛❞❛ ❝♦♥ ✉♥ ❝♦♥❣❧♦♠❡r❛♥t❡ ❤❁❞rá✉❧❁❝♦✺
✸❁❡❣♦ ❞❡ ❁♠♣r❁♠❛❝❁❂♥✺ ❆♣❧❁❝❛❝❁❂♥ ❞❡ ✉♥ ❧❁❣❛♥t❡
❤❁❞r♦❝❛r❜♦♥❛❞♦ s♦❜r❡ ✉♥❛ ❝❛♣❛ ❣r❛♥✉❧❛r❃ ♣r❡✈❁❛♠❡♥t❡ ❛ ❧❛
❝♦❧♦❝❛❝❁❂♥ s♦❜r❡ ést❡ ❞❡ ✉♥❛ ❝❛♣❛ ♦ tr❛t❛♠❁❡♥t♦ ❜❁t✉♠❁♥♦s♦✺
❩❛❤♦rr❛ ❛rt❁❢❁❝❁❛❧✺ ❑❛t❡r❁❛❧ ❣r❛♥✉❧❛r ❢♦r♠❛❞♦ ♣♦r ár❁❞♦s
♠❛❝❤❛❝❛❞♦s❃ t♦t❛❧ ♦ ♣❛r❝❁❛❧♠❡♥t❡❃ ❝✉②❛ ❣r❛♥✉❧♦♠❡trí❛ ❡s ❞❡
t❁♣♦ ❝♦♥t❁♥✉❛✺
❩❛❤♦rr❛ ♥❛t✉r❛❧✺ ❑❛t❡r❁❛❧ ❢♦r♠❛❞♦ ♣♦r ár❁❞♦s ♥♦ tr❁t✉r❛❞♦s❃
s✉❡❧♦s ❣r❛♥✉❧❛r❡s ♦ ♠❡③❝❧❛ ❞❡ ❛♠❜♦s❃ ❝✉②❛ ❣r❛♥✉❧♦♠❡trí❛ ❡s
❞❡ t❁♣♦ ❝♦♥t❁♥✉♦✺
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✿♦♥❞❁❝❁♦♥❡s ❞❡ ❧♦s ♠❛t❡r❁❛❧❡s ❡s♣❡❝í❢❁❝♦s ②❭♦ ❞❡ ❧❛s ♣❛rt❁❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✉t❛❞❛
❊st❛❜❁❧❁③❛❝❁❂♥ ❞❡ ❡①♣❧❛♥❛❞❛s ♣♦r ♠❡❞❁♦ ❞❡ s♦❜r❡❡①❝❛✈❛❝❁❂♥ ②
r❡❧❧❡♥♦ ❝♦♥ t❁❡rr❛ s❡❧❡❝❝❁♦♥❛❞❛❃ ❛❞❡❝✉❛❞❛ ♦ t♦❧❡r❛❜❧❡❃
❝♦♠♣❛❝t❛❞❛✺
❙❡ ❝♦♥s❁❞❡r❛♥ ❁♥❝❧✉❁❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt❁❞❛ ❧❛s s❁❣✉❁❡♥t❡s
♦♣❡r❛❝❁♦♥❡s❪
❫ ❊①t❡♥❞❁❞♦ ❞❡ ❧❛ t♦♥❣❛❞❛ ❞❡ t❁❡rr❛s✺
❫ ❏✉♠❡❝t❛❝❁❂♥ ♦ ❞❡s❡❝❛❝❁❂♥ ❞❡ ❧❛ t♦♥❣❛❞❛❃ s❁ ❡s ♥❡❝❡s❛r❁♦✺
❫ ✿♦♠♣❛❝t❛❝❁❂♥ ❞❡ ❧❛ t♦♥❣❛❞❛✺
❬❛ s✉♣❡r❢❁❝❁❡ ❞❡ ❧❛ ❡①♣❧❛♥❛❞❛ ❡st❛rá ♣♦r ❡♥❝❁♠❛ ❞❡❧ ♥❁✈❡❧ ♠ás
❛❧t♦ ♣r❡✈❁s❁❜❧❡ ❞❡ ❧❛ ❝❛♣❛ ❢r❡át❁❝❛ ❡♥❃ ❝♦♠♦ ♠í♥❁♠♦❪
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❙❡❧❡❝❝❁♦♥❛❞❛ ❴❵✼ ❝♠
❆❞❡❝✉❛❞❛ ❴✐✼ ❝♠
t♦❧❡r❛❜❧❡ ❴❄✼✼ ❝♠

✿♦♥❞❁❝❁♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝❁❂♥ ❞❡ ❧❛s ♦❜r❛s
❙❡ s✉s♣❡♥❞❡rá♥ ❧♦s tr❛❜❛❥♦s ❝✉❛♥❞♦ ❧❛ t❡♠♣❡r❛t✉r❛ s❡❛ ➨
✹✼➦✿ ❛ ❧❛ s♦♠❜r❛✺
✿✉❛♥❞♦ ❧❛ ❡①♣❧❛♥❛❞❛ s❡ ❞❡❜❛ ❛s❡♥t❛r s♦❜r❡ ✉♥ t❡rr❡♥♦ ❝♦♥
❝♦rr❁❡♥t❡s ❞❡ ❛❣✉❛ s✉♣❡r❢❁❝❁❛❧ ♦ s✉❜❛❧✈❡❛❃ s❡ ❞❡s✈❁❛rá♥ ❧❛s
♣r❁♠❡r❛ ② ❝❛♣t❛rá♥ ② ❝♦♥❞✉❝❁rá♥ ❧❛s ú❧t❁♠❛s❃ ❢✉❡r❛ ❞❡❧ ár❡❛
❞♦♥❞❡ s❡ ❝♦♥str✉❁rá ❡❧ t❡rr❛♣❧é♥❃ ❛♥t❡s ❞❡ ❡♠♣❡③❛r s✉
❡❥❡❝✉❝❁❂♥✺
❙❁ ❧❛ ❡①♣❧❛♥❛❞❛ ❞❡❜❡ ❝♦♥str✉❁rs❡ s♦❜r❡ t❡rr❡♥♦ ❁♥❡st❛❜❧❡❃
t✉r❜❛ ♦ ❛r❝❁❧❧❛s ❜❧❛♥❞❛s❃ s❡ ❛s❡❣✉r❛rá ❧❛ ❡❧❁♠❁♥❛❝❁❂♥ ❞❡ ❡st❡
♠❛t❡r❁❛❧ ♦ s✉ ❝♦♥s♦❧❁❞❛❝❁❂♥✺
❊♥ ❧❛s ❡①♣❧❛♥❛❞❛s ❛ ♠❡❞❁❛ ❧❛❞❡r❛❃ ❧❛ ❉✺❋✺ ♣♦❞rá ❡①❁❣❁r ❡❧
❡s❝❛❧♦♥❛♠❁❡♥t♦ ❞❡ ést❛ ♠❡❞❁❛♥t❡ ❧❛ ❡①❝❛✈❛❝❁❂♥ q✉❡
❝♦♥s❁❞❡r❡ ♦♣♦rt✉♥❛❃ ♣❛r❛ ❛s❡❣✉r❛r ✉♥❛ ♣❡r❢❡❝t❛ ❡st❛❜❁❧❁❞❛❞✺
❬♦s ❡q✉❁♣♦s ❞❡ ❡①t❡♥❞❁❞♦❃ ❤✉♠❡❝t❛❝❁❂♥ ② ❛♣❁s♦♥❛❞♦ s❡rá♥
s✉❢❁❝❁❡♥t❡s ♣❛r❛ ❣❛r❛♥t❁③❛r ❧❛ ❡❥❡❝✉❝❁❂♥ ❞❡ ❧❛ ♦❜r❛✺
✾♦ s❡ ❡①t❡♥❞❡rá♥ ♥❁♥❣✉♥❛ t♦♥❣❛❞❛ q✉❡ ♥♦ s❡ ❝♦♠♣r✉❡❜❡ q✉❡
❧❛ s✉♣❡r❢❁❝❁❡ ❁♥❢❡r❁♦r ❝✉♠♣❧❡ ❧❛s ❝♦♥❞❁❝❁♦♥❡s ❡①❁❣❁❞❛s ② s❡❛
❛✉t♦r❁③❛❞♦ s✉ ❡①t❡♥❞❁❞♦ ♣♦r ❧❛ ❉✺❋✺
❬♦s ♠❛t❡r❁❛❧❡s ❞❡ ❝❛❞❛ t♦♥❣❛❞❛ t❡♥❞rá♥ ❝❛r❛❝t❡ríst❁❝❛s
✉♥❁❢♦r♠❡s✺ ❊♥ ❝❛s♦ ❝♦♥tr❛r❁♦❃ s❡ ❝♦♥s❡❣✉❁rá ❡st❛ ✉♥❁❢♦r♠❁❞❛❞
♠❡③❝❧á♥❞♦❧♦s ❝♦♥ ♠❛q✉❁♥❛r❁❛ ❛❞❡❝✉❛❞❛✺
❬❛s t♦♥❣❛❞❛s t❡♥❞rá♥ ❡s♣❡s♦r ✉♥❁❢♦r♠❡ ② s❡rá♥
s❡♥s❁❜❧❡♠❡♥t❡ ♣❛r❛❧❡❧❛s✺
❬❛ s✉♣❡r❢❁❝❁❡ ❞❡ ❧❛s t♦♥❣❛❞❛s t❡♥❞rá♥ ❧❛ ♣❡♥❞❁❡♥t❡ tr❛♥s✈❡rs❛❧
♥❡❝❡s❛r❁❛ ♣❛r❛ ❝♦♥s❡❣✉❁r ❧❛ ❡✈❛❝✉❛❝❁❂♥ ❞❡ ❧❛s ❛❣✉❛s s❁♥
♣❡❧❁❣r♦ ❞❡ ❡r♦s❁❂♥✺
❬♦s ❡q✉❁♣♦s ❞❡ tr❛♥s♣♦rt❡ ❞❡ t❁❡rr❛s ② ❡①t❡♥s❁❂♥ ❞❡ ❧❛s
♠❁s♠❛s ♦♣❡r❛rá♥ ♣♦r t♦❞❛ ❧❛ ❛♥❝❤✉r❛ ❞❡ ❝❛❞❛ ❝❛♣❛✺
❙❁ s❡ ❞❡❜❡ ❛ñ❛❞❁r ❛❣✉❛❃ s❡ ❤❛rá ❞❡ ❢♦r♠❛ q✉❡ ❧❛ ❤✉♠❡❝t❛❝❁❂♥
❞❡ ❧♦s ♠❛t❡r❁❛❧❡s s❡❛ ✉♥❁❢♦r♠❡✺
❙❁ s❡ ✉t❁❧❁③❛♥ r♦❞❁❧❧♦s ✈❁❜r❛♥t❡s ♣❛r❛ ❡❧ ❛♣❁s♦♥❛❞♦❃ s❡ ❞❛rá♥ ❛❧
❢❁♥❛❧ ✉♥❛s ♣❛s❛❞❛s s❁♥ ❛♣❧❁❝❛r ✈❁❜r❛❝❁❂♥❃ ♣❛r❛ ❝♦rr❡❣❁r ❧❛s
♣❡rt✉r❜❛❝❁♦♥❡s s✉♣❡r❢❁❝❁❛❧❡s q✉❡ ♣✉❡❞❛ ❝❛✉s❛r ❧❛ ✈❁❜r❛❝❁❂♥ ②
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❙✳ ✶❡ ❛♣✵✳❝❛ ✵❛ ❝❛✵ ❡♥ ✵❡❝❤❛❞❛ ✶❡ ❤❛rá ♣✴r ♣❛✶❛❞❛✶ ✶✉❝❡✶✳✺❛✶✿
❝❛❞❛ ✉♥❛ ❞❡ ✵❛✶ ❝✉❛✵❡✶ ✶❡ ♠❡③❝✵❛rá ❝✴♥ ❡✵ t❡rr❡♥✴ ❛♥t❡✶ ❞❡ ✵❛
✶✳❣✉✳❡♥t❡ ♣❛✶❛❞❛✷
❙✳ ✵❛ ♠❡③❝✵❛ ✶❡ ❤❛❝❡ ❡♥ ❞✴✶ ❡t❛♣❛✶✿ ❡♥ ❝❛❞❛ ✉♥❛ ✶❡ ❛♣✵✳❝❛rá
✵❛ ♠✳t❛❞ ❞❡ ✵❛ ❞✴✶✳❢✳❝❛❝✳ó♥ t✴t❛✵✷
✸✵ ❛❞✳t✳✺✴ ❡①t❡♥❞✳❞✴ q✉❡ ✶❡ ❤❛②❛ ❞❡✶♣✵❛③❛❞✴ ✶❡ ✶✉✶t✳t✉✳rá
❛♥t❡✶ ❞❡ ✵❛ ♠❡③❝✵❛✷
✻♥t❡✶ ❞❡ ✴❝❤✴ ❤✴r❛✶ ❞❡✶❞❡ ✵❛ ❛♣✵✳❝❛❝✳ó♥ ❞❡✵ ❛❞✳t✳✺✴ ❡♥ ✉♥
♣✉♥t✴ ❝✉❛✵q✉✳❡r❛✿ ✶❡ ♠❡③❝✵❛rá ❡✵ ❛❞✳t✳✺✴ ❝✴♥ ❡✵ ✶✉❡✵✴✷
✸✶t❛❜✳✵✳③❛❝✳ó♥ ❝✴♥ ❝❡♠❡♥t✴❁
✸✵ ❛❞✳t✳✺✴ ❡①t❡♥❞✳❞✴ q✉❡ ✶❡ ❤❛②❛ ❞❡✶♣✵❛③❛❞✴ ✶❡ ✶✉✶t✳t✉✳rá
❛♥t❡✶ ❞❡ ✵❛ ♠❡③❝✵❛✷
✻♥t❡✶ ❞❡ ✉♥❛ ❤✴r❛ ❞❡✶❞❡ ✵❛ ❛♣✵✳❝❛❝✳ó♥ ❞❡✵ ❛❞✳t✳✺✴ ❡♥ ✉♥ ♣✉♥t✴
❝✉❛✵q✉✳❡r❛✿ ✶❡ ♠❡③❝✵❛rá
❡✵ ❛❞✳t✳✺✴ ❝✴♥ ❡✵ ✶✉❡✵✴✷
✸✵ ❛❣✉❛ ✶❡ ❛ñ❛❞✳rá ✉♥✳❢✴r♠❡♠❡♥t❡ ② ✶❡ ❡✺✳t❛rá q✉❡ ✶❡
❛❝✉♠✉✵❡ ❡♥ ✵❛✶ r✴❞❡r❛✶ q✉❡ ❞❡❥❡ ❡✵ ❡q✉✳♣✴ ❞❡ ❤✉♠❡❝t❛❝✳ó♥✷
▲✴✶ t❛♥q✉❡✶ r❡❣❛❞✴r❡✶ ♥✴ ✶❡ ❞❡t❡♥❞rá♥ ♠✳❡♥tr❛✶ r✳❡❣❛♥✿ ♣❛r❛
❡✺✳t❛r ✵❛ ❢✴r♠❛❝✳ó♥ ❞❡ ③✴♥❛✶ ❝✴♥ ❡①❝❡✶✴ ❞❡ ❤✉♠❡❞❛❞✷
▲❛ ♠❡③❝✵❛ ❞❡✵ ❛❞✳t✳✺✴ ② ✵❛ t✳❡rr❛ ✶❡ ❝✴♥t✳♥✉❛rá ❤❛✶t❛ ❝✴♥✶❡❣✉✳r
✉♥ ❝✴✵✴r ✉♥✳❢✴r♠❡ ② ✵❛ ❛✉✶❡♥❝✳❛ ❞❡ ❣r✉♠✴✶ ❡♥ ❡✵ ❛❞✳t✳✺✴✷
✸✶t❛❜✳✵✳③❛❝✳ó♥ ❝✴♥ ❝❛✵❁
▲❛ ❞✳✶❣r❡❣❛❝✳ó♥ ❞❡ ✵❛ ♠❡③❝✵❛ ❝✴♥✶❡❣✉✳rá ❣r✉♠✴✶ ❈ ❆✾ ♠✷ ❙✳
❡✶t✴ ♥✴ ✶❡ ♣✉❡❞❡ ❝✉♠♣✵✳r✿ ✶❡ r❡❛✵✳③❛rá ✵❛ ♠❡③❝✵❛ ❡♥ ❞✴✶

❡t❛♣❛✶✿ ❞❡❥❛♥❞✴ ❝✉r❛r ✵❛ ♠❡③❝✵❛ ❡♥tr❡ ❛♠❜❛✶ ✴♣❡r❛❝✳✴♥❡✶
❡♥tr❡ ❆◗ ② ◗✽ ❤✴r❛✶✿ ♠❛♥t❡♥✳❡♥❞✴ ✵❛ ❤✉♠❡❞❛❞ ❛❞❡❝✉❛❞❛✷ ✸♥
é✶t❛ ❝❛✶✴✿ ❡✵ ✶✉❡✵✴ ✶❡ ❛♣✳✶✴♥❛rá ✵✳❣❡r❛♠❡♥t❡✿ ❞❡✶♣✉é✶ ❞❡ ✵❛
♠❡③❝✵❛ ✳♥✳❝✳❛✵✿ ✶✳ ❡①✳✶t❡ r✳❡✶❣✴ ❞❡ ✵✵✉✺✳❛✶✷
✸♥ ✉♥ ♣✉♥t✴ ❝✉❛✵q✉✳❡r❛ ✵❛ ♠❡③❝✵❛ ♥✴ ♣✉❡❞❡ ❡✶t❛r ♠á✶ ❞❡
❝✳♥❝✴ ❞í❛✶ ✶✳♥ ♣r✴❝❡❞❡r ❛ ✶✉ ❝✴♠♣❛r❛❝✳ó♥ ② ❛❝❛❜❛❞✴✿
❝✴♥t❛❞✴✶ ❞❡✶❞❡ ❡✵ ❢✳♥❛✵ ❞❡ ✵❛ ú✵t✳♠❛ ♠❡③❝✵❛✷
✻✵ ❝✴♠❡♥③❛r ❛ ❝✴♠♣❛❝t❛r✿ ✵❛ ❤✉♠❡❞❛❞ ❞❡✵ ✶✉❡✵✴ ♥✴ ❞✳❢❡r✳rá ❞❡
✵❛ ❢✳❥❛❞✴ ♣✴r ✵❛ ❢ór♠✉✵❛ ❞❡ tr❛❜❛❥✴ ❡♥ ♠á✶ ❞❡ ✉♥ ❆● ❞❡✵ ♣❡✶✴
❞❡ ✵❛ ♠❡③❝✵❛✷
✸✶t❛❜✳✵✳③❛❝✳ó♥ ❝✴♥ ❝❡♠❡♥t✴❁
✸♥ ✉♥ ♣✉♥t✴ ❝✉❛✵q✉✳❡r❛ ✵❛ ♠❡③❝✵❛ ♥✴ ♣✉❡❞❡ ❡✶t❛r ♠á✶ ❞❡
♠❡❞✳✴ ❤✴r❛ ✶✳♥ ♣r✴❝❡❞❡r ❛ ✶✉ ❝✴♠♣❛❝t❛❝✳ó♥ ② ❛❝❛❜❛❞✴✿
❝✴♥t❛❞✴✶ ❞❡✶❞❡ ❡✵ ❢✳♥❛✵ ❞❡ ✵❛ ú✵t✳♠❛ ♠❡③❝✵❛✷
✻✵ ❝✴♠❡♥③❛r ❛ ❝✴♠♣❛❝t❛r✿ ✵❛ ❤✉♠❡❞❛❞ ❞❡✵ ✶✉❡✵✴ ♥✴ ❞✳❢❡r✳rá ❞❡
✵❛ ❢✳❥❛❞❛ ♣✴r ✵❛ ❢ór♠✉✵❛ ❞❡ tr❛❜❛❥✴ ❡♥ ♠á✶ ❞❡ ✉♥ ❆● ❞❡✵ ♣❡✶✴
❞❡ ✵❛ ♠❡③❝✵❛✷
▲❛ ❤✉♠❡❞❛❞ ❢✳❥❛❞❛ ❡♥ ✵❛ ❢ór♠✉✵❛ ❞❡ tr❛❜❛❥✴ ✶❡ ❝✴♥✶❡❣✉✳rá
❛♥t❡✶ ❞❡ ❆ ❤✴r❛✶ ❞❡✶❞❡ ✵❛ ❛♣✵✳❝❛❝✳ó♥ ❞❡✵ ❝❡♠❡♥t✴✷
✸♥ ❡✵ ♠✴♠❡♥t✴ ❞❡ ✳♥✳❝✳❛r ✵❛ ❝✴♠♣❛❝t❛❝✳ó♥✿ ✵❛ ♠❡③❝✵❛ ❡✶t❛rá
✶✉❡✵t❛ ❡♥ t✴❞✴ ✶✉ ❡✶♣❡✶✴r✷
✸✵ ❛♣✳✶✴♥❛❞✴ ✶❡ ❤❛rá ✵✴♥❣✳t✉❞✳♥❛✵♠❡♥t❡✿ ❡♠♣❡③❛♥❞✴ ♣✴r ❡✵
✵❛❞✴ ♠á✶ ❜❛❥✴ ② ❛✺❛♥③❛❞✴ ❤❛❝✳❛ ❡✵ ♣✉♥t✴ ♠á✶ ❛✵t✴✷
❙✳ ❛✵ ❝✴♠♣❛❝t❛r ✶❡ ♣r✴❞✉❝❡♥ ❢❡♥ó♠❡♥✴✶ ❞❡ ✳♥❡✶t❛❜✳✵✳❞❛❞ ✴
❛rr✴✵✵❛♠✳❡♥t✴✿ ✶❡ r❡❞✉❝✳rá ✵❛ ❤✉♠❡❞❛❞ ❞❡ ✵❛ ♠❡③❝✵❛✷
✸✶t❛❜✳✵✳③❛❝✳ó♥ ❝✴♥ ❝❡♠❡♥t✴❁
▲✴✶ ❡q✉✳♣✴✶ ❞❡✵ ❛♣✳✶✴♥❛❞✴ ✶❡rá♥ ✵✴✶ ♥❡❝❡✶❛r✳✴✶ ♣❛r❛
❝✴♥✶❡❣✉✳r q✉❡ ✵❛ ❝✴♠♣❛❝t❛❝✳ó♥ ✶❡ ❛❝❛❜❡ ❛♥t❡✶ ❞❡ ✵❛ ◗ ❤✴r❛✶
✶✳❣✉✳❡♥t❡✶ ❞❡ ✵❛ ✳♥❝✴r♣✴r❛❝✳ó♥ ❞❡✵ ❝❡♠❡♥t✴ ❛✵ ✶✉❡✵✴✷ ✸✶t❡
t✳❡♠♣✴ ✶❡ r❡❞✉❝✳rá ❛ ❊ ❤✴r❛✶ ✶✳ ✵❛ t❡♠♣❡r❛t✉r❛ ❡✶ ✶✉♣❡r✳✴r ❛
✵✴✶ ❊✾➦✼✷
✸✵ ❛❝❛❜❛❞✴ ❝✴♥❝✵✉✳rá ❛♥t❡✶ ❞❡ ❆ ❤✴r❛✶ ❞❡✶❞❡ ❡✵ ❝✴♠✳❡♥③✴ ❞❡✵
❛♣✳✶✴♥❛❞✴✷
▲❛✶ ③✴♥❛✶ q✉❡ ♥✴ ✶❡ ♣✉❡❞❡♥ ❝✴♠♣❛❝t❛r ❝✴♥ ❡✵ ❡q✉✳♣✴
✉t✳✵✳③❛❞✴ ♣❛r❛ ❡✵ r❡✶t✴ ❞❡ ✵❛ ❝❛♣❛✿ ✶❡ ❝✴♠♣❛❝t❛rá♥ ❝✴♥ ✵✴✶
♠❡❞✳✴✶ ❛❞❡❝✉❛❞✴✶ ❤❛✶t❛ ❝✴♥✶❡❣✉✳r ✉♥❛ ❞❡♥✶✳❞❛❞ ✳❣✉❛✵ ❛ ✵❛
❞❡✵ r❡✶t✴ ❞❡ ✵❛ ❝❛♣❛✷
❉♥❛ ✺❡③ ❝✴♠♣❛❝t❛❞❛ ✵❛ t✴♥❣❛❞❛ ♥✴ ✶❡ ♣❡r♠✳t❡ ❡✵ r❡❝r❡❝✳❞✴ ❞❡
✵❛ ♠✳✶♠❛✷
✹❡♥tr✴ ❞❡✵ ♣✵❛③✴ ♠á①✳♠✴ ❞❡ ❡❥❡❝✉❝✳ó♥✿ ♣✴❞rá ❤❛❝❡r✶❡ ✵❛
❛✵✳✶❛❞❛ ❝✴♥ ♠✴t✴♥✳✺❡✵❛❞✴r❛✷
▲❛✶ ❥✉♥t❛✶ ❞❡ tr❛❜❛❥✴ ✶❡ ❞✳✶♣✴♥❞rá ❞❡ ❢✴r♠❛ q✉❡ ✶✉ ❝❛♥t✴ ✶❡❛
✺❡rt✳❝❛✵✿ ❝✴rt❛♥❞✴ ♣❛rt❡ ❞❡ ✵❛ ❝❛♣❛ ❛❝❛❜❛❞❛✷
✸✶t❛❜✳✵✳③❛❝✳ó♥ ❝✴♥ ❝❡♠❡♥t✴❁
❙❡ ❞✳✶♣✴♥❞rá♥ ❥✉♥t❛✶ tr❛♥✶✺❡r✶❛✵❡✶ ❝✉❛♥❞✴ ❡✵ ♣r✴❝❡✶✴
❝✴♥✶tr✉❝t✳✺✴ ✶❡ ✳♥t❡rr✉♠♣❛ ♠á✶ ❞❡ ❊ ❤✴r❛✶✷
❙✳ ✶❡ tr❛❜❛❥❛ ♣✴r ❢r❛❝❝✳✴♥❡✶ ❞❡✵ ❛♥❝❤✴ t✴t❛✵✿ ✶❡ ❞✳✶♣✴♥❞rá
❥✉♥t❛✶ ✵✴♥❣✳t✉❞✳♥❛✵❡✶ ✶✳ ✶❡ ♣r✴❞✉❝❡ ✉♥❛ ❞❡♠✴r❛ ✶✉♣❡r✳✴r ❛ ❂
❤✴r❛ ❡♥tr❡ ✵❛✶ ✴♣❡r❛❝✳✴♥❡✶ ❡♥ ❢r❛♥❥❛✶ ❝✴♥t✳❣✉❛✶✷
✸✵ r❡❝✴rt❡ ② r❡❝✴♠♣❛❝t❛❝✳ó♥ ❞❡ ✉♥❛ ③✴♥❛ ❛✵t❡r❛❞❛ ✶ó✵✴ ✶❡ ❤❛rá
✶✳ ✶❡ ❡✶tá ❞❡♥tr✴ ❞❡✵ ♣✵❛③✴ ♠á①✳♠✴ ❢✳❥❛❞✴ ♣❛r❛ ✵❛ ♣✉❡✶t❛ ❡♥
✴❜r❛✷ ❙✳ ✶❡ r❡❜❛✶❛ é✶t❡ ♣✵❛③✴✿ ✶❡ r❡❝✴♥✶tr✉✳rá t✴t❛✵♠❡♥t❡ ✵❛
③✴♥❛ ❛❢❡❝t❛❞❛✿ ❞❡ ❛❝✉❡r❞✴ ❝✴♥ ✵❛✶ ✳♥✶tr✉❝❝✳✴♥❡✶ ❞❡ ✵❛ ✹✷❋✷
▲❛ ♠❡③❝✵❛ ✶❡ ♠❛♥t❡♥❞rá ❤ú♠❡❞❛✿ ❝✴♠✴ ♠í♥✳♠✴✿ ❞✉r❛♥t❡ ❅
❞í❛✶ ✶✳❣✉✳❡♥t❡✶ ❛ ✶✉ ❛❝❛❜❛❞✴✷
❙❡ ❞✳✶♣✴♥❞rá ✉♥ r✳❡❣✴ ❞❡ ❝✉r❛❞✴ ❛ ♣❛rt✳r ❞❡ ✵❛✶ ❆◗ ❤ ❞❡✵ ❢✳♥❛✵
❞❡ ✵❛✶ ✴♣❡r❛❝✳✴♥❡✶ ❞❡ ❛❝❛❜❛❞✴✷
❙❡ ♣r✴❤✳❜✳rá ❝✉❛✵q✉✳❡r t✳♣✴ ❞❡ trá❢✳❝✴ ❞✉r❛♥t❡ ✵✴✶ ❊ ❞í❛✶
✶✳❣✉✳❡♥t❡✶ ❛ ✶✉ ❛❝❛❜❛❞✴✿ ② ❞❡ ✺❡❤í❝✉✵✴✶ ♣❡✶❛❞✴✶ ❞✉r❛♥t❡ ✵✴✶
❅ ❞í❛✶ ❛ ♥✴ ✶❡r q✉❡ ✵❛ ✹✷❋✷ ✵✴ ❛✉t✴r✳❝❡ ❡①♣r❡✶❛♠❡♥t❡ ②
❡✶t❛❜✵❡❝✳❡♥❞✴ ♣r❡✺✳❛♠❡♥t❡ ✉♥❛ ♣r✴t❡❝❝✳ó♥ ❞❡✵ r✳❡❣✴ ❞❡ ❝✉r❛❞✴
♠❡❞✳❛♥t❡ ✉♥❛ ❝❛♣❛ ❞❡ ❛r❡♥❛ ❝✴♥ ❞✴t❛❝✳ó♥ ♥✴ ✶✉♣❡r✳✴r ❛ ✵✴✶ ❇
✵❄♠❏ ✿ q✉❡ ✶❡ r❡t✳r❛rá ❝✴♠♣✵❡t❛♠❡♥t❡ ♣✴r ❜❛rr✳❞✴ ❛♥t❡✶ ❞❡
❡❥❡❝✉t❛r ❝✉❛✵q✉✳❡r ✉♥✳❞❛❞ ❞❡ ✴❜r❛ ❡♥❝✳♠❛ ❞❡ ✵❛ ❝❛♣❛ tr❛t❛❞❛✷
❙✳ ❞✉r❛♥t❡ ✵✴✶ ❅ ♣r✳♠❡r✴✶ ❞í❛✶ ❞❡ ✵❛ ❢❛✶❡ ❞❡ ❝✉r❛❞✴ ✶❡
♣r✴❞✉❝❡♥ ❤❡✵❛❞❛✶✿ ✵❛ ❝❛♣❛ ❡✶t❛❜✳✵✳③❛❞❛ ✶❡ ♣r✴t❡❣❡rá
❛❞❡❝✉❛❞❛♠❡♥t❡ ❝✴♥tr❛ ✵❛✶ ♠✳✶♠❛✶✿ ✶❡❣ú♥ ✵❛✶ ✳♥✶tr✉❝❝✳✴♥❡✶
❞❡ ✵❛ ✹✷❋✷
✼✉❛♥❞✴ ✶❡❛ ♥❡❝❡✶❛r✳✴ r❡♠✴✺❡r ✵❛ ❝❛♣❛ ❞❡ ✶✉❡✵✴ ❡✶t❛❜✳✵✳③❛❞✴✿
✶❡ ❛ñ❛❞✳rá ✉♥ ♠í♥✳♠✴ ❞❡ ✉♥ ♠❡❞✳✴ ♣✴r ❝✳❡♥t✴ ❚✾✿❃●❯ ❞❡ ❝❛✵ ②
✶❡ ♠❡③❝✵❛rá ❛ñ❛❞✳❡♥❞✴ ❡✵ ❛❣✉❛ ♥❡❝❡✶❛r✳❛✷
✸♥tr❡ ❃ ② ❅ ❞í❛✶ ❞❡✶♣✉é✶ ❞❡ ❤❡❝❤❛ ✵❛ ❡✶t❛❜✳✵✳③❛❝✳ó♥ ✶❡
♠❛♥t❡♥❞rá ✵❛ ❤✉♠❡❞❛❞ ❛✵r❡❞❡❞✴r ❞❡✵ ♣✴r❝❡♥t❛❥❡ ❢✳❥❛❞✴ ♣❛r❛ ✵❛
♠❡③❝✵❛✷
❙❡ ♣r✴❤✳❜✳rá ❝✉❛✵q✉✳❡r t✳♣✴ ❞❡ trá♥✶✳t✴ ❤❛✶t❛ q✉❡ ♥✴ ✶❡ ❤❛②❛♥
❝✴♥✶✴✵✳❞❛❞✴ ❞❡❢✳♥✳t✳✺❛♠❡♥t❡ ✵❛✶ ❝❛♣❛✶ q✉❡ ✶❡ ❡✶tá♥
❡❥❡❝✉t❛♥❞✴✷ ❙✳ ❡✶t✴ ♥✴ ❡✶ ♣✴✶✳❜✵❡✿ ✶❡ ❞✳✶tr✳❜✉✳rá ❡✵ trá❢✳❝✴ ❞❡
❢✴r♠❛ q✉❡ ♥✴ ✶❡ ❝✴♥❝❡♥tr❡♥ r✴❞❡r❛✶ ❡♥ ✵❛ ✶✉♣❡r❢✳❝✳❡✷
✼✴♥tr✴✵ ② ❝r✳t❡r✳✴✶ ❞❡ ❛❝❡♣t❛❝✳ó♥ ② r❡❝❤❛③✴
♠❱ ❞❡ ✺✴✵✉♠❡♥ ♠❡❞✳❞✴ ✶❡❣ú♥ ✵❛✶ ❡✶♣❡❝✳❢✳❝❛❝✳✴♥❡✶ ❞❡ ✵❛ ✹✷❀✷
✸✶t❡ ❝r✳t❡r✳✴ ♥✴ ✳♥❝✵✉②❡ ✵❛ ♣r❡♣❛r❛❝✳ó♥ ❞❡ ✵❛ ✶✉♣❡r❢✳❝✳❡
❡①✳✶t❡♥t❡✷
◆✴ ❡✶ ❞❡ ❛❜✴♥✴ ❡♥ ❡✶t❛ ✉♥✳❞❛❞ ❞❡ ✴❜r❛ ❡✵ r✳❡❣✴ ❞❡ ❝✉r❛❞✴✷
❲♦ s❳ ✐❨❩❧❬❭❳❨ ❳❨ ❳s❪❳ ❩❫✐❪❳❫✐♦ ❧❴s ❫❳❵❴❫❴❩✐♦❨❳s ✈❳
✐❫❫❳✇❬❧❴❫✐✈❴✈❳s s❬❵❳❫✐♦❫❳s ❴ ❧❴s ❪♦❧❳❫❴④❧❳s⑤
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◆♦ s❡ ✲❜♦♥✲rá ❡♥ ❡s✱✲ ♣✲r✱✐t✲ ❡❧ ár✐t♦ t❡ ❝♦❜❡r✱✉r✲ ♣✲r✲
t✲r ✲♣❡r✱✉r✲ ✲❧ ✱rá❢✐❝♦✳
❈♦♥t✐❝✐♦♥❡s t❡ ✉s♦ ② ♠✲♥✱❡♥✐♠✐❡♥✱♦
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s t❡ ❧✲ ✴✳✵✳
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❈♦♥t✐❝✐♦♥❡s t❡ ❧♦s ♠✲✱❡r✐✲❧❡s ❡s♣❡❝í❢✐❝♦s ②✺♦ t❡ ❧✲s ♣✲r✱✐t✲s
t❡ ♦❜r✲ ❡❥❡❝✉✱✲t✲
❋♦r♠✲❝✐ó♥ t❡ ❜✲s❡ ♦ s✉❜❜✲s❡ ♣✲r✲ ♣✲✈✐♠❡♥✱♦✻ ❝♦♥ ✱✐❡rr✲✹
❝❡♠❡♥✱♦ ❡❧✲❜♦r✲t✲ ❡♥ ♦❜r✲ ❡♥ ♣❧✲♥✱✲✳
❙❡ ❝♦♥s✐t❡r✲♥ ✐♥❝❧✉✐t✲s ❡♥ ❡s✱✲ ♣✲r✱✐t✲ ❧✲s s✐❣✉✐❡♥✱❡s
♦♣❡r✲❝✐♦♥❡s✿
✹ ✼r❡♣✲r✲❝✐ó♥ ② ❝♦♠♣r♦❜✲❝✐ó♥ t❡ ❧✲ s✉♣❡r❢✐❝✐❡ t❡ ✲s✐❡♥✱♦✳
✹ ❋✲❜r✐❝✲❝✐ó♥ t❡ ❧✲ ♠❡③❝❧✲ ❡♥ ♣❧✲♥✱✲ s✐✱✉✲t✲ ❡♥ ❧✲ ♦❜r✲✳
✹ ✵r✲♥s♣♦r✱❡ t❡ ❧✲ ♠❡③❝❧✲✳
✹ ❊①✱❡♥t✐t♦ t❡ ❧✲ ♠❡③❝❧✲
✹ ❈♦♠♣✲❝✱✲❝✐ó♥ t❡ ❧✲ ♠❡③❝❧✲✳
✹ ❆❝✲❜✲t♦ t❡ ❧✲ s✉♣❡r❢✐❝✐❡✳
✹ ❊❥❡❝✉❝✐ó♥ t❡ ❥✉♥✱✲s✳
✹ ❈✉r✲t♦ t❡ ❧✲ ♠❡③❝❧✲✳
❙❡ ❝♦♠♣r♦❜✲rá ❡♥ ✱♦t♦s ❧♦s s❡♠✐♣❡r❢✐❧❡s q✉❡ ❡❧ ❡s♣❡s♦r t❡ ❧✲
❝✲♣✲ s❡✲✻ ❝♦♠♦ ♠í♥✐♠♦✻ ❡❧ ✱❡ór✐❝♦ t❡t✉❝✐t♦ t❡ ❧✲ s❡❝❝✐ó♥✹✱✐♣♦
t❡ ❧♦s ♣❧✲♥♦s✳
▲✲ ❝✲♣✲ ✱❡♥trá ❧✲ ♣❡♥t✐❡♥✱❡ ❡s♣❡❝✐❢✐❝✲t✲ ❡♥ ❧✲ ✴✳✵✳ ♦ ❡♥ s✉
t❡❢❡❝✱♦ ❧✲ q✉❡ ❡s♣❡❝✐❢✐q✉❡ ❧✲ ✴✳❋✳
▲✲ s✉♣❡r❢✐❝✐❡ t❡ ❧✲ ❝✲♣✲ q✉❡t✲rá ♣❧✲♥✲ ② ✲ ♥✐✈❡❧✻ ❝♦♥ ❧✲s
r✲s✲♥✱❡s ♣r❡✈✐s✱✲ ❡♥ ❧✲ ✴✳✵✳
▲✲ s✉♣❡r❢✐❝✐❡ ✲❝✲❜✲t✲ ♥♦ ✱❡♥trá ✐rr❡❣✉❧✲r✐t✲t❡s ♥✐
t✐s❝♦♥✱✐♥✉✐t✲t❡s✳
❙❡ ✲❧❝✲♥③✲rá♥✻ ❝♦♠♦ ♠í♥✐♠♦✻ ❡❧ ❣r✲t♦ t❡ ❝♦♠♣✲❝✱✲❝✐ó♥
♣r❡✈✐s✱♦ s❡❣ú♥ ❧✲ ♥♦r♠✲ ◆✵▲✹✸✽✾✺❀✷ ❁❡♥s✲②♦ ✼ró❝✱♦r
▼♦t✐❢✐❝✲t♦❂✳
✹ ❘❡s✐s✱❡♥❝✐✲ ✲ ❧✲ ❝♦♠♣r❡s✐ó♥ ✲❧ ❝✲❜♦ t❡ ❀ tí✲s✿ ❃ ✽✻❄ ① ✷❅
❦❣✺❝♠❉

✵♦❧❡r✲♥❝✐✲s t❡ ❡❥❡❝✉❝✐ó♥✿
✹ ◆✐✈❡❧❡s✿ ✹ ✸✺❅ t❡❧ ❡s♣❡s♦r ✱❡ór✐❝♦

➧ ●✽ ♠♠
✹ ✼❧✲♥❡✐t✲t✿ ➧✸✽ ♠♠✺● ♠
✹ ❊s♣❡s♦r ♠❡t✐♦ t❡ ❧✲ ❝✲♣✲✿ ✹ ✸✽ ♠♠
✹ ❊s♣❡s♦r t❡ ❧✲ ❝✲♣✲ ❡♥ ❝✉✲❧q✉✐❡r ♣✉♥✱♦✿ ✹ ✷✽ ♠♠
❈♦♥t✐❝✐♦♥❡s t❡❧ ♣r♦❝❡s♦ t❡ ❡❥❡❝✉❝✐ó♥ t❡ ❧✲s ♦❜r✲s
▲✲ ❝✲♣✲ ♥♦ s❡ ❡①✱❡♥t❡rá ❤✲s✱✲ q✉❡ s❡ ❤✲②✲ ❝♦♠♣r♦❜✲t♦ q✉❡
❧✲ s✉♣❡r❢✐❝✐❡ s♦❜r❡ ❧✲ q✉❡ t❡❜❡ ✲s❡♥✱✲rs❡ ✱✐❡♥❡ ❧✲s
❝♦♥t✐❝✐♦♥❡s t❡ ❝✲❧✐t✲t ② ❢♦r♠✲ ♣r❡✈✐s✱✲✻ ❝♦♥ ❧✲s ✱♦❧❡r✲♥❝✐✲s
❡s✱✲❜❧❡❝✐t✲s✳
❙✐ ❡♥ ❡s✱✲ s✉♣❡r❢✐❝✐❡ ❤✲② t❡❢❡❝✱♦s ♦ ✐rr❡❣✉❧✲r✐t✲t❡s q✉❡
❡①❝❡t✲♥ t❡ ❧✲s ✱♦❧❡r✲❜❧❡s✻ s❡ ❝♦rr❡❣✐rá♥ ✲♥✱❡s t❡ ❧✲ ❡❥❡❝✉❝✐ó♥
t❡ ❧✲ ♣✲r✱✐t✲ t❡ ♦❜r✲✳
❙❡ s✉s♣❡♥t❡rá♥ ❧♦s ✱r✲❜✲❥♦s ❝✉✲♥t♦ ❧✲ ✱❡♠♣❡r✲✱✉r✲ ✲ ❧✲
s♦♠❜r✲ s❡✲ ✐♥❢❡r✐♦r ✲ ❅➦❈ ♦ ❝✉✲♥t♦ ♣✉❡t✲♥ ♣r♦t✉❝✐rs❡
❤❡❧✲t✲s✳
❙❡ ♣♦trá ✱r✲❜✲❥✲r ♥♦r♠✲❧♠❡♥✱❡ ❝♦♥ ❧❧✉✈✐✲s ❧✐❣❡r✲s✳
❊❧ ✲❣✉✲ s❡ ✲ñ✲t✐rá ✉♥✐❢♦r♠❡♠❡♥✱❡ ② s❡ ❡✈✐✱✲rá q✉❡ s❡
✲❝✉♠✉❧❡ ❡♥ ❧✲s r♦t❡r✲s q✉❡ t❡❥❡ ❡❧ ❡q✉✐♣♦ t❡ ❤✉♠❡❝✱✲❝✐ó♥✳
▲♦s ✱✲♥q✉❡s r❡❣✲t♦r❡s ♥♦ s❡ ♣✲r✲rá♥ ♠✐❡♥✱r✲s r✐❡❣✉❡♥✻ ♣✲r✲
❡✈✐✱✲r ❧✲ ❢♦r♠✲❝✐ó♥ t❡ ③♦♥✲s ❝♦♥ ❡①❝❡s♦ t❡ ❤✉♠❡t✲t✳
❊♥ ❝✉✲❧q✉✐❡r ♣✉♥✱♦ ❧✲ ♠❡③❝❧✲ ♥♦ ♣✉❡t❡ ❡s✱✲r ♠ás t❡ ✸✺✷ ❤♦r✲
s✐♥ ♣r♦❝❡t❡r ✲ s✉ ❝♦♠♣✲❝✱✲❝✐ó♥ ② ✲❝✲❜✲t♦❍ ❡♥ ❝✲s♦ ❝♦♥✱r✲r✐♦
s❡ r❡♠♦✈❡rá ② ♠❡③❝❧✲rá t❡ ♥✉❡✈♦✳
❆❧ ❝♦♠❡♥③✲r ✲ ❝♦♠♣✲❝✱✲r✻ ❧✲ ❤✉♠❡t✲t t❡❧ s✉❡❧♦ ♥♦ t✐❢❡r✐rá t❡
❧✲ ❢✐❥✲t✲ ♣♦r ❧✲ ❢ór♠✉❧✲ t❡ ✱r✲❜✲❥♦ ❡♥ ♠ás t❡ ✉♥ ✷❏ t❡❧ ♣❡s♦
t❡ ❧✲ ♠❡③❝❧✲✳
❊♥ ❡❧ ♠♦♠❡♥✱♦ t❡ ✐♥✐❝✐✲r ❧✲ ❝♦♠♣✲❝✱✲❝✐ó♥✻ ❧✲ ♠❡③❝❧✲ ❡s✱✲rá
s✉❡❧✱✲ ❡♥ ✱♦t♦ s✉ ❡s♣❡s♦r✳
❊❧ ✲♣✐s♦♥✲t♦ s❡ ❤✲rá ❧♦♥❣✐✱✉t✐♥✲❧♠❡♥✱❡✻ ❡♠♣❡③✲♥t♦ ♣♦r ❡❧
❧✲t♦ ♠ás ❜✲❥♦ ② ✲✈✲♥③✲♥t♦ ❤✲❝✐✲ ❡❧ ♣✉♥✱♦ ♠ás ✲❧✱♦✳
❙✐ ✲❧ ❝♦♠♣✲❝✱✲r s❡ ♣r♦t✉❝❡♥ ❢❡♥ó♠❡♥♦s t❡ ✐♥❡s✱✲❜✐❧✐t✲t ♦
✲rr♦❧❧✲♠✐❡♥✱♦✻ s❡ r❡t✉❝✐rá ❧✲ ❤✉♠❡t✲t t❡ ❧✲ ♠❡③❝❧✲✳
▲♦s ❡q✉✐♣♦s t❡ ✲♣✐s♦♥✲t♦ s❡rá♥ ❧♦s ♥❡❝❡s✲r✐♦s ♣✲r✲
❝♦♥s❡❣✉✐r q✉❡ ❧✲ ❝♦♠♣✲❝✱✲❝✐ó♥ s❡ ✲❝✲❜❡ ✲♥✱❡s t❡ ❧✲s ❑ ❤♦r✲s
s✐❣✉✐❡♥✱❡s ✲ ❧✲ ✐♥❝♦r♣♦r✲❝✐ó♥ t❡❧ ❝❡♠❡♥✱♦ ✲❧ s✉❡❧♦✳ ❊s✱❡
✱✐❡♠♣♦ s❡ r❡t✉❝✐rá ✲ ● ❤♦r✲s s✐ ❧✲ ✱❡♠♣❡r✲✱✉r✲ ❡s s✉♣❡r✐♦r ✲
❧♦s ●✽➦❈✳
❊❧ ✲❝✲❜✲t♦ ❝♦♥❝❧✉✐rá ✲♥✱❡s t❡ ✷ ❤♦r✲s t❡st❡ ❡❧ ❝♦♠✐❡♥③♦ t❡❧
✲♣✐s♦♥✲t♦✳
▲✲s ③♦♥✲s q✉❡ ♥♦ s❡ ♣✉❡t✲♥ ❝♦♠♣✲❝✱✲r ❝♦♥ ❡❧ ❡q✉✐♣♦
✉✱✐❧✐③✲t♦ ♣✲r✲ ❡❧ r❡s✱♦ t❡ ❧✲ ❝✲♣✲✻ s❡ ❝♦♠♣✲❝✱✲rá♥ ❝♦♥ ❧♦s
♠❡t✐♦s ✲t❡❝✉✲t♦s ❤✲s✱✲ ❝♦♥s❡❣✉✐r ✉♥✲ t❡♥s✐t✲t ✐❣✉✲❧ ✲ ❧✲
t❡❧ r❡s✱♦ t❡ ❧✲ ❝✲♣✲✳

▲✲ r❡❝r❡❝✐t✲ ❡♥ ❝✲♣✲s t❡❧❣✲t✲s ♥♦ s❡ ♣❡r♠✐✱✐rá♥ ❡♥ ♥✐♥❣ú♥
❝✲s♦✳
✴❡♥✱r♦ t❡❧ ♣❧✲③♦ ♠á①✐♠♦ t❡ ❡❥❡❝✉❝✐ó♥✻ ♣♦trá ❤✲❝❡rs❡ ❧✲
✲❧✐s✲t✲ ❝♦♥ ♠♦✱♦♥✐✈❡❧✲t♦r✲✳
▲✲s ❥✉♥✱✲s t❡ ✱r✲❜✲❥♦ s❡ t✐s♣♦♥trá♥ t❡ ❢♦r♠✲ q✉❡ s✉ ❝✲♥✱♦
s❡✲ ✈❡r✱✐❝✲❧✻ ❝♦r✱✲♥t♦ ♣✲r✱❡ t❡ ❧✲ ❝✲♣✲ ✲❝✲❜✲t✲✳
❙❡ t✐s♣♦♥trá♥ ❥✉♥✱✲s ✱r✲♥s✈❡rs✲❧❡s ❝✉✲♥t♦ ❡❧ ♣r♦❝❡s♦
❝♦♥s✱r✉❝✱✐✈♦ s❡ ✐♥✱❡rr✉♠♣✲ ♠ás t❡ ● ❤♦r✲s✳
❙✐ s❡ ✱r✲❜✲❥✲ ♣♦r ❢r✲❝❝✐♦♥❡s t❡❧ ✲♥❝❤♦ ✱♦✱✲❧✻ s❡ t✐s♣♦♥trá♥
❥✉♥✱✲s ❧♦♥❣✐✱✉t✐♥✲❧❡s s✐ s❡ ♣r♦t✉❝❡♥ ✉♥✲ t❡♠♦r✲ s✉♣❡r✐♦r ✲ ✸
❤♦r✲ ❡♥✱r❡ ❧✲s ♦♣❡r✲❝✐♦♥❡s ❡♥ ❢r✲♥❥✲s ❝♦♥✱✐❣✉✲s✳
❊❧ r❡❝♦r✱❡ ② r❡❝♦♠♣✲❝✱✲❝✐ó♥ t❡ ✉♥✲ ③♦♥✲ ✲❧✱❡r✲t✲ só❧♦ ❤✲rá s✐
❡s✱á t❡♥✱r♦ t❡❧ ♣❧✲③♦ ♠á①✐♠♦ ❢✐❥✲t♦ ♣✲r✲ ❧✲ ♣✉❡s✱✲ ❡♥ ♦❜r✲✳ ❙✐
s❡ r❡❜✲s✲ és✱❡ ♣❧✲③♦✻ s❡ r❡❝♦♥s✱r✉✐rá ✱♦✱✲❧♠❡♥✱❡ ❧✲ ③♦♥✲
✲❢❡❝✱✲t✲✻ t❡ ✲❝✉❡rt♦ ❝♦♥ ❧✲s ✐♥s✱r✉❝❝✐♦♥❡s t❡ ❧✲ ✴✳❋✳
▲✲ ♠❡③❝❧✲ s❡ ♠✲♥✱❡♥trá ❤ú♠❡t✲✻ ❝♦♠♦ ♠í♥✐♠♦✻ t✉r✲♥✱❡ ❧♦s ❀
tí✲s s✐❣✉✐❡♥✱❡s ✲ s✉ ✲❝✲❜✲t♦✳
❙❡ t✐s♣♦♥trá♥ ✉♥ r✐❡❣♦ t❡ ❝✉r✲t♦ ✲ ♣✲r✱✐r t❡ ❧✲s ✷❑ ❤ t❡❧ ❢✐♥✲❧
t❡ ❧✲s ♦♣❡r✲❝✐♦♥❡s t❡ ✲❝✲❜✲t♦✳
❙❡ ♣r♦❤✐❜✐rá ❝✉✲❧q✉✐❡r ✱✐♣♦ t❡ ✱rá❢✐❝♦ t✉r✲♥✱❡ ❧♦s ● tí✲s
s✐❣✉✐❡♥✱❡s ✲ s✉ ✲❝✲❜✲t♦✻ ② t❡ ✈❡❤í❝✉❧♦s ♣❡s✲t♦s t✉r✲♥✱❡ ❧♦s
❀ ♣r✐♠❡r♦s tí✲s✻ ✲ ♥♦ s❡r q✉❡ ❧✲ ✴✳❋✳ ❧♦ ✲✉✱♦r✐❝❡ ❡①♣r❡s✲♠❡♥✱❡
② ❡s✱✲❜❧❡❝✐❡♥t♦ ♣r❡✈✐✲♠❡♥✱❡ ✲ ✉♥✲ ♣r♦✱❡❝❝✐ó♥ t❡❧ r✐❡❣♦
❝✉r✲t♦ ♠❡t✐✲♥✱❡ ✉♥✲ ❝✲♣✲ t❡ ✲r❡♥✲ ♦ ✱✐❡rr✲ ❝♦♥ t♦✱✲❝✐ó♥ ♥♦
s✉♣❡r✐♦r ✲ ❧♦s P ❧✺♠❉ ✻ q✉❡ s❡ r❡✱✐r✲rá ❝♦♠♣❧❡✱✲♠❡♥✱❡ ♣♦r
❜✲rr✐t♦ ✲♥✱❡s t❡ ❡❥❡❝✉✱✲r ❝✉✲❧q✉✐❡r ✉♥✐t✲t t❡ ♦❜r✲ ❡♥❝✐♠✲ t❡
❧✲ ❝✲♣✲ ✱r✲✱✲t✲✳
❙✐ t✉r✲♥✱❡ ❧♦s ❀ ♣r✐♠❡r♦s tí✲s t❡ ❧✲ ❢✲s❡ t❡ ❝✉r✲t♦ s❡
♣r♦t✉❝❡♥ ❤❡❧✲t✲s✻ ❧✲ ❝✲♣✲ ❡s✱✲❜✐❧✐③✲t✲ s❡ ♣r♦✱❡❣❡rá
✲t❡❝✉✲t✲♠❡♥✱❡ ❝♦♥✱r✲ ❧✲s ♠✐s♠✲s✻ s❡❣ú♥ ❧✲s ✐♥s✱r✉❝❝✐♦♥❡s
t❡ ❧✲ ✴✳❋✳
❈♦♥✱r♦❧ ② ❝r✐✱❡r✐♦s t❡ ✲❝❡♣✱✲❝✐ó♥ ② r❡❝❤✲③♦
♠◗ t❡ ✈♦❧✉♠❡♥ ♠❡t✐♦ s❡❣ú♥ ❧✲s ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s t❡ ❧✲ ✴✳✵✳
◆♦ s❡ ✐♥❝❧✉②❡♥ ❡♥ ❡s✱❡ ❝r✐✱❡r✐♦ ❧✲s r❡♣✲r✲❝✐♦♥❡s t❡
✐rr❡❣✉❧✲r✐t✲t❡s s✉♣❡r✐♦r❡s ✲ ❧✲s ✱♦❧❡r✲❜❧❡s✳
◆♦ ❡s t❡ ✲❜♦♥♦ ❡♥ ❡s✱✲ ✉♥✐t✲t t❡ ♦❜r✲ ❡❧ r✐❡❣♦ t❡ ❝✉r✲t♦✳
◆♦ ❡s t❡ ✲❜♦♥♦ ❡♥ ❡s✱✲ ✉♥✐t✲t t❡ ♦❜r✲ t❡ ❝✉✲❧q✉✐❡r r✐❡❣♦ t❡
s❡❧❧✲t♦ q✉❡ s❡ ✲ñ✲t✲ ♣✲r✲ t✲r ✲♣❡r✱✉r✲ ✲❧ ✱rá♥s✐✱♦✳
❊❧ ✲❜✲❥♦ t❡ ❧♦s ✱r✲❜✲❥♦s t❡ ♣r❡♣✲r✲❝✐ó♥ t❡ ❧✲ s✉♣❡r❢✐❝✐❡ t❡
✲s✐❡♥✱♦ ❝♦rr❡s♣♦♥t❡ ✲ ❧✲ ✉♥✐t✲t t❡ ♦❜r✲ t❡ ❧✲ ❝✲♣✲
s✉❜②✲❝❡♥✱❡✳
❈♦♥t✐❝✐♦♥❡s t❡ ✉s♦ ② ♠✲♥✱❡♥✐♠✐❡♥✱♦
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s t❡ ❧✲ ✴✳✵✳
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❈♦♥t✐❝✐♦♥❡s t❡ ❧♦s ♠✲✱❡r✐✲❧❡s ❡s♣❡❝í❢✐❝♦s ②✺♦ t❡ ❧✲s ♣✲r✱✐t✲s
t❡ ♦❜r✲ ❡❥❡❝✉✱✲t✲
❋♦r♠✲❝✐ó♥ t❡ s✉❜❜✲s❡ ♦ ❜✲s❡ ♣✲r✲ ♣✲✈✐♠❡♥✱♦✻ ❝♦♥ ❤♦r♠✐❣ó♥
❡①✱❡♥t✐t♦ ② ✈✐❜r✲t♦ ♠✲♥✉✲❧ ♦ ♠❡❝á♥✐❝✲♠❡♥✱❡✳
❙❡ ❝♦♥s✐t❡r✲ ❡①✱❡♥t✐t♦ ② ✈✐❜r✲❝✐ó♥ ♠✲♥✉✲❧ ❧✲ ❝♦❧♦❝✲❝✐ó♥ t❡❧
❤♦r♠✐❣ó♥ ❝♦♥ r❡❣❧✲ ✈✐❜r✲✱♦r✐✲✻ ② ❡①✱❡♥t✐t♦ ② ✈✐❜r✲❝✐ó♥
♠❡❝á♥✐❝✲ ❧✲ ❝♦❧♦❝✲❝✐ó♥ t❡❧ ❤♦r♠✐❣ó♥ ❝♦♥ ❡①✱❡♥t❡t♦r✲✳
❘❡❣❧✲ ✈✐❜r✲✱♦r✐✲✿
❙❡ ❝♦♥s✐t❡r✲♥ ✐♥❝❧✉✐t✲s t❡♥✱r♦ t❡ ❡s✱✲ ♣✲r✱✐t✲ ❧✲s s✐❣✉✐❡♥✱❡s
♦♣❡r✲❝✐♦♥❡s✿
✹ ✼r❡♣✲r✲❝✐ó♥ ② ❝♦♠♣r♦❜✲❝✐ó♥ t❡ ❧✲ s✉♣❡r❢✐❝✐❡ t❡ ✲s✐❡♥✱♦✳
✹ ▼♦♥✱✲❥❡ t❡ ❡♥❝♦❢r✲t♦s✳
✹ ❈♦❧♦❝✲❝✐ó♥ t❡❧ ❤♦r♠✐❣ó♥✳
✹ ❊❥❡❝✉❝✐ó♥ t❡ ❥✉♥✱✲s t❡ ❤♦r♠✐❣♦♥✲t♦✳
✹ ✼r♦✱❡❝❝✐ó♥ t❡❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦ ② ❝✉r✲t♦✳
✹ ✴❡s♠♦♥✱✲❥❡ t❡ ❧♦s ❡♥❝♦❢r✲t♦s✳
❊①✱❡♥t❡t♦r✲✿
❙❡ ❝♦♥s✐t❡r✲ ✐♥❝❧✉✐t✲s t❡♥✱r♦ t❡ ❡s✱✲ ♣✲r✱✐t✲ ❧✲s s✐❣✉✐❡♥✱❡s
♦♣❡r✲❝✐♦♥❡s✿
✹ ✼r❡♣✲r✲❝✐ó♥ ❝♦♠♣r♦❜✲❝✐ó♥ t❡ ❧✲ s✉♣❡r❢✐❝✐❡ t❡ ✲s✐❡♥✱♦✳
✹ ❈♦❧♦❝✲❝✐ó♥ t❡ ❡❧❡♠❡♥✱♦s t❡ ❣✉✐✲t♦ t❡ ❧✲s ♠áq✉✐♥✲s✳
✹ ❈♦❧♦❝✲❝✐ó♥ t❡❧ ❤♦r♠✐❣ó♥✳
✹ ❊❥❡❝✉❝✐ó♥ t❡ ❥✉♥✱✲s t❡ ❤♦r♠✐❣♦♥✲t♦✳
✹ ✼r♦✱❡❝❝✐ó♥ t❡❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦ ② ❝✉r✲t♦✳
▲✲ s✉♣❡r❢✐❝✐❡ ✲❝✲❜✲t✲ ❡s✱✲rá ♠✲❡s✱r❡✲t✲✳
◆♦ ♣r❡s❡♥✱✲rá ❣r✐❡✱✲s ♥✐ t✐s❝♦♥✱✐♥✉✐t✲t❡s✳
❋♦r♠✲rá ✉♥✲ s✉♣❡r❢✐❝✐❡ ♣❧✲♥✲ ❝♦♥ ✉♥✲ ✱❡①✱✉r✲ ✉♥✐❢♦r♠❡ ② s❡
✲❥✉s✱✲rá ✲ ❧✲s ✲❧✐♥❡✲❝✐♦♥❡s ② r✲s✲♥✱❡s ♣r❡✈✐s✱✲s✳
✵❡♥trá r❡✲❧✐③✲t✲s ❥✉♥✱✲s ✱r✲♥s✈❡rs✲❧❡s t❡ r❡✱r✲❝❝✐ó♥ ❝✲t✲ ✷❅
❝♠❉ ✳ ▲✲s ❥✉♥✱✲s s❡rá♥ t❡ ✉♥✲ ♣r♦❢✉♥t✐t✲t ➩ ✸✺● t❡❧ ❡s♣❡s♦r
t❡ ❧✲ ❜✲s❡ ② t❡ ● ♠♠ t❡ ✲♥❝❤♦✳
❳❩❬❞❭❪ ❭❩❛❫❴❵❛❞❛✇ ④⑤❬⑥❛✇ ❞❩ ❞❴❫❛⑥❛⑦❴⑧❬ ❛ ❞❴✇⑥❛❬⑦❴❛✇ ⑨

✇⑤⑩❩❭❴⑨❭❩✇ ❛ ❶❷ ❸❹ ✇❩❭❪❬ ❞❩ ❶ ⑦❸ ❞❩ ❛❬⑦❺⑨ ❻ ❩✇⑥❛❭❪❬
❫❫❩❬❛✇ ❞❩ ⑩⑨❫❴❩✇⑥❴❭❩❬⑨ ❩❼⑩❛❬❞❴❞⑨❽

▲✲s ❥✉♥✱✲s t❡ ❤♦r♠✐❣♦♥✲t♦ s❡rá♥ t❡ ✱♦t♦ ❡❧ ❡s♣❡s♦r ②
❝♦✐♥❝✐t✐rá♥ ❝♦♥ ❧✲s ❥✉♥✱✲s t❡ r❡✱r✲❝❝✐ó♥✳
❘❡s✐s✱❡♥❝✐✲ ❝✲r✲❝✱❡rís✱✐❝✲s ❡s✱✐♠✲t✲ t❡❧ ❤♦r♠✐❣ó♥ ❁❋❡s✱❂ ✲❧
❝✲❜♦ t❡ ✷✾ tí✲s ❃ ✽✻❄ ① ❋❝❦
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❚♦❧✱✲❛♥❝✳❛s ✴✱ ✱❥✱❝✵❝✳ó♥✿
✶ ✷s✸✱s♦✲✿ ✹✺ ✻✻
✶ ✼✳✈✱❧✿ ➧✹✽ ✻✻
✶ ✾❧❛♥✱✳✴❛✴✿ ➧✺ ✻✻❀❁ ✻
❈♦♥✴✳❝✳♦♥✱s ✴✱❧ ✸✲♦❝✱s♦ ✴✱ ✱❥✱❝✵❝✳ó♥ ✴✱ ❧❛s ♦❜✲❛s
✷❧ ❤♦✲✻✳✐♦♥❛✴♦ s✱ ✲✱❛❧✳③❛✲á ❛ t✱✻✸✱✲❛t✵✲❛ ❛✻❜✳✱♥t✱ ✱♥t✲✱
✺➦❈ ② ❂✽➦❈❃
❙✱ s✵s✸✱♥✴✱✲á♥ ❧♦s t✲❛❜❛❥♦s ❝✵❛♥✴♦ ❧❛ ❧❧✵✈✳❛ ✸✵✱✴❛ ✸✲♦✴✵❝✳✲
✱❧ ❧❛✈❛✴♦ ✴✱ ❤♦✲✻✳✐ó♥ ❄✲✱s❝♦❃
❙✱ ✈✳❜✲❛✲á ❤❛st❛ ❝♦♥s✱✐✵✳✲ ✵♥❛ ✻❛s❛ ❝♦✻✸❛❝t❛ ② s✳♥ q✵✱ s✱
✸✲♦✴✵③❝❛♥ s✱✐✲✱✐❛❝✳♦♥✱s❃
❉✵✲❛♥t✱ ✱❧ ❄✲❛✐✵❛✴♦ ② ❤❛st❛ ❝♦♥s✱✐✵✳✲ ✱❧ ❅✽❆ ✴✱ ❧❛ ✲✱s✳st✱♥❝✳❛
✸✲✱✈✳st❛❇ s✱ ✻❛♥t✱♥✴✲á ❤ú✻✱✴❛ ❧❛ s✵✸✱✲❄✳❝✳✱ ✴✱❧ ❤♦✲✻✳✐ó♥ ❝♦♥
❧♦s ✻✱✴✳♦s ♥✱❝✱s❛✲✳♦s ✱♥ ❄✵♥❝✳ó♥ ✴✱❧ t✳✸♦ ✴✱ ❝✱✻✱♥t♦ ✵t✳❧✳③❛✴♦
② ❧❛s ❝♦♥✴✳❝✳♦♥✱s ❝❧✳✻❛t♦❧ó✐✳❝❛s ✴✱❧ ❧✵✐❛✲❃
✷st✱ ✸✲♦❝✱s♦ s✱✲á ❝♦✻♦ ✻í♥✳✻♦ ✴✱✿
✶ ✹✺ ✴í❛s ✱♥ t✳✱✻✸♦ ❝❛❧✵✲♦s♦ ② s✱❝♦❃
✶ ❅ ✴í❛s ✱♥ t✳✱✻✸♦ ❤ú✻✱✴♦❃
▲❛ ❝❛✸❛ ♥♦ ✴✱❜✱ ✸✳s❛✲s✱ ✴✵✲❛♥t✱ ❧❛s ❊❂ ❤ s✳✐✵✳✱♥t✱s ❛ s✵
❄♦✲✻❛❝✳ó♥❃
❈♦♥t✲♦❧ ② ❝✲✳t✱✲✳♦s ✴✱ ❛❝✱✸t❛❝✳ó♥ ② ✲✱❝❤❛③♦
✻❋ ✴✱ ✈♦❧✵✻✱♥ ✻✱✴✳✴♦ s✱✐ú♥ ❧❛s ✱s✸✱❝✳❄✳❝❛❝✳♦♥✱s ✴✱❧
✸✲♦②✱❝t♦❃
❈♦♥✴✳❝✳♦♥✱s ✴✱ ✵s♦ ② ✻❛♥t✱♥✳✻✳✱♥t♦
❙✱✐ú♥ ✱s✸✱❝✳❄✳❝❛❝✳♦♥✱s ✴✱ ❧❛ ❉❃❚❃
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❈♦♥✴✳❝✳♦♥✱s ✴✱ ❧♦s ✻❛t✱✲✳❛❧✱s ✱s✸✱❝í❄✳❝♦s ②❀♦ ✴✱ ❧❛s ✸❛✲t✳✴❛s
✴✱ ♦❜✲❛ ✱❥✱❝✵t❛✴❛
P♦✲✻❛❝✳ó♥ ✴✱ ❜❛s✱ ✸❛✲❛ ✸❛✈✳✻✱♥t♦❇ ❝♦♥ ❤♦✲✻✳✐ó♥
❝♦✻✸❛❝t❛✴♦❃
❙✱ ❝♦♥s✳✴✱✲❛♥ ✳♥❝❧✵✳✴❛s ✱♥ ✱st❛ ✸❛✲t✳✴❛ ❧❛s s✳✐✵✳✱♥t✱s
♦✸✱✲❛❝✳♦♥✱s✿
✶ ✾✲✱✸❛✲❛❝✳ó♥ ② ❝♦✻✸✲♦❜❛❝✳ó♥ ✴✱ ❧❛ s✵✸✱✲❄✳❝✳✱ ✴✱ ❛s✳✱♥t♦❃
✶ ✷①t✱♥✴✳✴♦ ✴✱ ❧❛ ✻✱③❝❧❛❃
✶ ❈♦✻✸❛❝t❛❝✳ó♥ ✴✱ ❧❛ ✻✱③❝❧❛❃
❙✱ ❝♦✻✸✲♦❜❛✲á ✱♥ t♦✴♦s ❧♦s s✱✻✳✸✱✲❄✳❧✱s q✵✱ ✱❧ ✱s✸✱s♦✲ ✴✱ ❧❛
❝❛✸❛ s✱❛❇ ❝♦✻♦ ✻í♥✳✻♦❇ ✱❧ t✱ó✲✳❝♦ ✴✱✴✵❝✳✴♦ ✴✱ ❧❛ s✱❝❝✳ó♥✶t✳✸♦
✴✱ ❧♦s ✸❧❛♥♦s❃
▲❛ ❝❛✸❛ t✱♥✴✲á ❧❛ ✸✱♥✴✳✱♥t✱ ✱s✸✱❝✳❄✳❝❛✴❛ ✱♥ ❧❛ ❉❃❚❃ ♦ ✱♥ s✵
✴✱❄✱❝t♦ ❧❛ q✵✱ ✱s✸✱❝✳❄✳q✵✱ ❧❛ ❉❃P❃
▲❛ s✵✸✱✲❄✳❝✳✱ ✴✱ ❧❛ ❝❛✸❛ q✵✱✴❛✲á ✸❧❛♥❛ ② ❛ ♥✳✈✱❧❇ ❝♦♥ ❧❛s
✲❛s❛♥t✱s ✸✲✱✈✳st❛ ✱♥ ❧❛ ❉❃❚❃
▲❛s ❥✵♥t❛s ✴✱ t✲❛❜❛❥♦ t✲❛♥s✈✱✲s❛❧ s✱✲á♥ ✈✱✲t✳❝❛❧✱s ② ✴✳s✸✵✱st❛s
❛❧❧í ✴♦♥✴✱ ✱❧ ✸✲♦❝✱s♦ ❝♦♥st✲✵❝t✳✈♦ s✱ ✸❛✲✱ ✱♥ t✳✱✻✸♦ s✵✸✱✲✳♦✲
❛❧ ✴✱ t✲❛❜❛❥❛❜✳❧✳✴❛✴ ✴✱ ❧❛ ✻✱③❝❧❛❃
■♦✲✻✳✐ó♥ s✳♥ ❝✱♥✳③❛s ✈♦❧❛♥t✱s✿
✶ ❑✱s✳st✱♥❝✳❛ ❛ t✲❛❝❝✳ó♥ ✳♥✴✳✲✱❝t❛ ❛ ❧♦s ❊◗ ✴í❛s ❝♦♥
❝♦✻✸❛❝t❛❝✳ó♥ ❛ ❧❛ ❤✵✻✱✴❛✴ ó✸t✳✻❛ ❝♦✲✲✱s✸♦♥✴✳✱♥t✱ ❛❧ ✾▼
❘✼❚▲✶✹✽◗❀❅❊❯✿ ❱ ❁❁ ❲✸❀❝✻❳

■♦✲✻✳✐ó♥ ❝♦♥ ❝✱♥✳③❛s ✈♦❧❛♥t✱s✿
✶ ❑✱s✳st✱♥❝✳❛ ❛ t✲❛❝❝✳ó♥ ✳♥✴✳✲✱❝t❛ ❛ ❧♦s ❨✽ ✴í❛s ❝♦♥
❝♦✻✸❛❝t❛❝✳ó♥ ❛ ❧❛ ❤✵✻✱✴❛✴ ó✸t✳✻❛ ❝♦✲✲✱s✸♦♥✴✳✱♥t✱ ❛❧ ✾▼
❘✼❚▲✶✹✽◗❀❅❊❯✿ ❱ ❁❁ ❲✸❀❝✻❳

❚♦❧✱✲❛♥❝✳❛s ✴✱ ✱❥✱❝✵❝✳ó♥✿
✶ ✷s✸✱s♦✲ ✴✱ ❧❛ ❝❛✸❛✿ ➧✹✺ ✻✻
✶ ❉✱s✈✳❛❝✳ó♥ ✱♥ ✸❧❛♥t❛ ✴✱ ❧❛ ❛❧✳♥✱❛❝✳ó♥✿ ➧✺✽ ✻✻
❈♦♥✴✳❝✳♦♥✱s ✴✱❧ ✸✲♦❝✱s♦ ✴✱ ✱❥✱❝✵❝✳ó♥ ✴✱ ❧❛s ♦❜✲❛s
▲❛ ❝❛✸❛ ♥♦ s✱ ✱①t✱♥✴✱✲á ❤❛st❛ q✵✱ s✱ ❤❛②❛ ❝♦✻✸✲♦❜❛✴♦ q✵✱
❧❛ s✵✸✱✲❄✳❝✳✱ s♦❜✲✱ ❧❛ q✵✱ ✴✱❜✱ ❛s✱♥t❛✲s✱ t✳✱♥✱ ❧❛s
❝♦♥✴✳❝✳♦♥✱s ✴✱ ❝❛❧✳✴❛✴ ② ❄♦✲✻❛ ✸✲✱✈✳st❛❇ ❝♦♥ ❧❛s t♦❧✱✲❛♥❝✳❛s
✱st❛❜❧✱❝✳✴❛s❃
❙✳ ✱♥ ✱st❛ s✵✸✱✲❄✳❝✳✱ ❤❛② ✴✱❄✱❝t♦s ♦ ✳✲✲✱✐✵❧❛✲✳✴❛✴✱s q✵✱
✱①❝✱✴❛♥ ✴✱ ❧❛s t♦❧✱✲❛❜❧✱s❇ s✱ ❝♦✲✲✱✐✳✲á♥ ❛♥t✱s ✴✱ ❧❛ ✱❥✱❝✵❝✳ó♥
✴✱ ❧❛ ✸❛✲t✳✴❛ ✴✱ ♦❜✲❛❃
✷♥ ❝❛s♦ ✴✱ ❧❧✵✈✳❛ ♦ ✸✲✱✈✳s✳ó♥ ✴✱ ❤✱❧❛✴❛s❇ s✱ s✵s✸✱♥✴✱✲á♥ ❧❛
✱❥✱❝✵❝✳ó♥❃
❙✱ ❛s✱✐✵✲❛✲á ✵♥ ✸❧❛③♦ ✻í♥✳✻♦ ✴✱ t✲❛❜❛❥❛❜✳❧✳✴❛✴ ✴✱❧ ❤♦✲✻✳✐ó♥
✴✱✿
✶ ✺ ❤♦✲❛s❇ s✳ s✱ ✱①t✳✱♥✴✱ ✸♦✲ ❛♥❝❤♦ ❝♦✻✸❧✱t♦❇ ❛ ❧❛ t✱✻✸✱✲❛t✵✲❛
✸✲✱✈✳st❛ ✱♥ ✱❧ ✻♦✻✱♥t♦ ✴✱ ❧❛ ✱❥✱❝✵❝✳ó♥❃
✶ ❅ ❤♦✲❛s❇ s✳ s✱ ✱①t✳✱♥✴✱ ✸♦✲ ❄✲❛♥❥❛s❇ ❛ ❧❛ t✱✻✸✱✲❛t✵✲❛ ✸✲✱✈✳st❛
✱♥ ✱❧ ✻♦✻✱♥t♦ ✴✱ ❧❛ ✱❥✱❝✵❝✳ó♥❃
✷❧ ✈✱✲t✳✴♦ ② ✱①t✱♥s✳ó♥ s✱ ✲✱❛❧✳③❛✲á♥ ❝♦♥ ❝✵✳✴❛✴♦❇ ✱✈✳t❛♥✴♦
s✱✐✲✱✐❛❝✳♦♥✱s ② ❝♦♥t❛✻✳♥❛❝✳♦♥✱s❃
✷❧ ✱s✸✱s♦✲ ✴✱ ❧❛ t♦♥✐❛✴❛ ❛♥t✱s ✴✱ ❝♦✻✸❛❝t❛✲ s✱✲á t❛❧ q✵✱
✴✱s✸✵és ✴✱❧ ❛✸✳s♦♥❛✴♦ s✱ ♦❜t✱♥✐❛ ✱❧ ✱s✸✱s♦✲ ✸✲✱✈✳st♦ ✱♥ ❧❛
❉❃❚❃ ❝♦♥ ❧❛s t♦❧✱✲❛♥❝✳❛s ✱st❛❜❧✱❝✳✴❛s❃
✷❧ ❛✸✳s♦♥❛✴♦ s✱ ❤❛✲á ❧♦♥✐✳t✵✴✳♥❛❧✻✱♥t✱❇ ✱✻✸✱③❛♥✴♦ ✸♦✲ ✱❧
❧❛✴♦ ✻ás ❜❛❥♦ ② ❛✈❛♥③❛♥✴♦
❤❛❝✳❛ ✱❧ ✸✵♥t♦ ✻ás ❛❧t♦❃
❈✵❛♥✴♦ s✱ t✲❛❜❛❥✱ ✸♦✲ ❄✲❛♥❥❛s❇ s✱ ✴✱❥❛✲á ✱♥t✲✱ ✴♦s ❝♦♥t✳✐✵❛s
✵♥ ❝♦✲✴ó♥ ❧♦♥✐✳t✵✴✳♥❛❧ ✴✱ ✺✽ ❝✻ s✳♥ ❝♦✻✸❛❝t❛✲❇ ✱❧ ❝✵❛❧ s✱
❛❝❛❜❛✲á ❛❧ ✱❥✱❝✵t❛✲ ❧❛ s✱✐✵♥✴❛ ❄✲❛♥❥❛❃

✷♥ ❝✵❛❧q✵✳✱✲ s✱❝❝✳ó♥ t✲❛♥s✈✱✲s❛❧❇ ❧❛ ❝♦✻✸❛❝t❛❝✳ó♥ ❄✳♥❛❧✳③❛✲á
✴✱♥t✲♦ ✴✱❧ ✸❧❛③♦ ✴✱ t✲❛❜❛❥❛❜✳❧✳✴❛✴ ✴✱ ❧❛ ✻✱③❝❧❛❃
✷♥ ♥✳♥✐ú♥ ❝❛s♦ s✱ ✸✱✲✻✳t✱ ✱❧ ✲✱❝✲✱❝✳✴♦ ✴✱❧ ✱s✸✱s♦✲ ✱♥ ❝❛✸❛s
✴✱❧✐❛✴❛s ✵♥❛ ✈✱③ ❄✳♥❛❧✳③❛✴♦ ✱❧ ❝♦✻✸❛❝t❛✴♦❃
▲❛ s✵✸✱✲❄✳❝✳✱ s✱ ✻❛♥t✱♥✴✲á ❝♦♥st❛♥t✱✻✱♥t✱ ❤ú✻✱✴❛❃
❙✳✱✻✸✲✱ q✵✱ s✱❛ ✸♦s✳❜❧✱❇ ❧❛ ✻✱③❝❧❛ s✱ ✱①t✱♥✴✱✲á ✸♦✲ ❛♥❝❤♦
❝♦✻✸❧✱t♦❩ ✱♥ ❝❛s♦ ❝♦♥t✲❛✲✳♦❇ s✱ ✴✱❜✱ ♦❜t✱♥✱✲ ✱❧ ❛♥❝❤♦ t♦t❛❧
✴✱♥t✲♦ ✴✱❧ ✸❧❛③♦ ✴✱ t✲❛❜❛❥❛❜✳❧✳✴❛✴ ✴✱❧ ✸✲✳✻✱✲ ✻❛t✱✲✳❛❧
❝♦❧♦❝❛✴♦❃
❬♥❛ ✈✱③ t✲❛❜❛❥❛✴❛ ❧❛ ❝❛✸❛ ✴✱ ❤♦✲✻✳✐ó♥ ❝♦✻✸❛❝t❛✴♦ s✱
❛✸❧✳❝❛✲á ✵♥ ✲✳✱✐♦ ✴✱ ❝✵✲❛✴♦ s✳✐✵✳✱♥✴♦ ❧❛s ✸✲✱s❝✲✳✸❝✳♦♥✱s
✐✱♥✱✲❛❧✱s ✱st❛❜❧✱❝✳✴❛s ✸❛✲❛ ✱st❛s ❛✸❧✳❝❛❝✳♦♥✱s❃
▲♦s ❛✐✵❥✱✲♦s ✴✱ ❧♦s s♦♥✴✱♦s s✱✲á♥ ✲✱❧❧✱♥❛✴♦s ❝♦♥ ❤♦✲✻✳✐ó♥
✴✱ ❧❛ ✻✳s✻❛ ❝❛❧✳✴❛✴ q✵✱ ✱❧ ✲✱st♦ ✴✱ ❧❛ ❝❛✸❛❇ ést❛ s✱✲á
❝♦✲✲✱❝t❛✻✱♥t✱ ❝♦✻✸❛❝t❛✴❛ ② ❛❧✳s❛✴❛❃
❈♦♥t✲♦❧ ② ❝✲✳t✱✲✳♦s ✴✱ ❛❝✱✸t❛❝✳ó♥ ② ✲✱❝❤❛③♦
✻❋ ✴✱ ✈♦❧✵✻✱♥ ✻✱✴✳♦ s✱✐ú♥ ❧❛s ✱s✸✱❝✳❄✳❝❛❝✳♦♥✱s ✴✱ ❧❛ ❉❃❚❃
❭❪ ❫❡ ❴❵❞❢❣❦❡❵ ❡❵ ❡❫♠❡ ❞r❴♠❡r❴❪ ❢♣❫ r❡✉♣r♣❞❴❪❵❡❫ ✇❡

❴rr❡④❣❢♣r❴✇♣✇❡❫ ❫❣✉❡r❴❪r❡❫ ♣ ❢♣❫ ♠❪❢❡r♣⑤❢❡❫⑥

✼♦ ✱s ✴✱ ❛❜♦♥♦ ✱♥ ✱st❛ ✵♥✳✴❛✴ ✴✱ ♦❜✲❛ ✱❧ ✲✳✱✐♦ ✴✱ ❝✵✲❛✴♦❃
✼♦ ✱s ✴✱ ❛❜♦♥♦ ✱♥ ✱st❛ ✵♥✳✴❛✴ ✴✱ ♦❜✲❛ ✴✱ ❝✵❛❧q✵✳✱✲ ✲✳✱✐♦ ✴✱
s✱❧❧❛✴♦ q✵✱ s✱ ❛ñ❛✴❛ ✸❛✲❛ ✴❛✲ ❛✸✱✲t✵✲❛ ❛❧ t✲á♥s✳t♦❃
✷❧ ❛❜♦♥♦ ✴✱ ❧♦s t✲❛❜❛❥♦s ✴✱ ✸✲✱✸❛✲❛❝✳ó♥ ✴✱ ❧❛ s✵✸✱✲❄✳❝✳✱ ✴✱
❛s✳✱♥t♦ ❝♦✲✲✱s✸♦♥✴✱ ❛ ❧❛ ✵♥✳✴❛✴ ✴✱ ♦❜✲❛ ✴✱ ❧❛ ❝❛✸❛
s✵❜②❛❝✱♥t✱❃
❈♦♥✴✳❝✳♦♥✱s ✴✱ ✵s♦ ② ✻❛♥t✱♥✳✻✳✱♥t♦
❙✱✐ú♥ ✱s✸✱❝✳❄✳❝❛❝✳♦♥✱s ✴✱ ❧❛ ❉❃❚❃

❊❃❂❃ ●❍❙✷❙ ❉✷ ■❏❑▼◆❖Ó✼ ▼❍❖❑❏

❈♦♥✴✳❝✳♦♥✱s ✴✱ ❧♦s ✻❛t✱✲✳❛❧✱s ✱s✸✱❝í❄✳❝♦s ②❀♦ ✴✱ ❧❛s ✸❛✲t✳✴❛s
✴✱ ♦❜✲❛ ✱❥✱❝✵t❛✴❛
P♦✲✻❛❝✳ó♥ ✴✱ ❜❛s✱ ✸❛✲❛ ✸❛✈✳✻✱♥t♦❇ ❝♦♥ ❤♦✲✻✳✐ó♥
❝♦✻✸❛❝t❛✴♦❃
❙✱ ❝♦♥s✳✴✱✲❛♥ ✳♥❝❧✵✳✴❛s ✱♥ ✱st❛ ✸❛✲t✳✴❛ ❧❛s s✳✐✵✳✱♥t✱s
♦✸✱✲❛❝✳♦♥✱s✿
✶ ✾✲✱✸❛✲❛❝✳ó♥ ② ❝♦✻✸✲♦❜❛❝✳ó♥ ✴✱ ❧❛ s✵✸✱✲❄✳❝✳✱ ✴✱ ❛s✳✱♥t♦❃
✶ ❈♦❧♦❝❛❝✳ó♥ ✴✱ ✱❧✱✻✱♥t♦s ✴✱ ✐✵í❛ ✴✱ ❧❛s ✻áq✵✳♥❛s❃
✶ ❈♦❧♦❝❛❝✳ó♥ ✴✱❧ ❤♦✲✻✳✐ó♥❃
✶ ✷❥✱❝✵❝✳ó♥ ✴✱ ❥✵♥t❛s ✴✱ ❤♦✲✻✳✐♦♥❛✴♦❃
✶ ❍❝❛❜❛✴♦❃
✶ ✾✲♦t✱❝❝✳ó♥ ✴✱❧ ❤♦✲✻✳✐ó♥ ❄✲✱s❝♦ ② ❝✵✲❛✴♦❃
❙✱ ❝♦✻✸✲♦❜❛✲á ✱♥ t♦✴♦s ❧♦s s✱✻✳✸✱✲❄✳❧✱s q✵✱ ✱❧ ✱s✸✱s♦✲ ✴✱ ❧❛
❝❛✸❛ s✱❛❇ ❝♦✻♦ ✻í♥✳✻♦❇ ✱❧ t✱ó✲✳❝♦ ✴✱✴✵❝✳✴♦ ✴✱ ❧❛ s✱❝❝✳ó♥✶t✳✸♦
✴✱ ❧♦s ✸❧❛♥♦s❃
▲❛ s✵✸✱✲❄✳❝✳✱ ✴✱ ❧❛ ❝❛✸❛ s✱✲á ✵♥✳❄♦✲✻✱ ② ✱①✱♥t❛ ✴✱
s✱✐✲✱✐❛❝✳♦♥✱s❃
▲❛ ❝❛✸❛ t✱♥✴✲á ❧❛ ✸✱♥✴✳✱♥t✱ ✱s✸✱❝✳❄✳❝❛✴❛ ✱♥ ❧❛ ❉❃❚❃ ♦ ✱♥ s✵
✴✱❄✱❝t♦ ❧❛ q✵✱ ✱s✸✱❝✳❄✳q✵✱ ❧❛ ❉❃P❃
▲❛ s✵✸✱✲❄✳❝✳✱ ✴✱ ❧❛ ❝❛✸❛ q✵✱✴❛✲á ✸❧❛♥❛ ② ❛ ♥✳✈✱❧❇ ❝♦♥ ❧❛s
✲❛s❛♥t✱s ✸✲✱✈✳st❛ ✱♥ ❧❛ ❉❃❚❃
❚♦❧✱✲❛♥❝✳❛s ✴✱ ✱❥✱❝✵❝✳ó♥✿
✶ ❉✱s✈✳❛❝✳ó♥ ✱♥ ✸❧❛♥t❛ ✴✱ ❧❛ ❛❧✳♥✱❛❝✳ó♥✿ ➧✺✽ ✻✻
✶ ❈♦t❛ ✴✱ ❧❛ s✵✸✱✲❄✳❝✳✱ ❛❝❛❜❛✴❛✿ ⑦ ✽ ✻✻

✶ ❁✽ ✻✻
✶ ❑✱✐✵❧❛✲✳✴❛✴ s✵✸✱✲❄✳❝✳❛❧✿ ➧✺ ✻✻❀❁ ✻
❈♦♥✴✳❝✳♦♥✱s ✴✱❧ ✸✲♦❝✱s♦ ✴✱ ✱❥✱❝✵❝✳ó♥ ✴✱ ❧❛s ♦❜✲❛s
▲❛ ❝❛✸❛ ♥♦ s✱ ✱①t✱♥✴✱✲á ❤❛st❛ q✵✱ s✱ ❤❛②❛ ❝♦✻✸✲♦❜❛✴♦ q✵✱
❧❛ s✵✸✱✲❄✳❝✳✱ s♦❜✲✱ ❧❛ q✵✱ ✴✱❜✱ ❛s✱♥t❛✲s✱ t✳✱♥✱ ❧❛s
❝♦♥✴✳❝✳♦♥✱s ✴✱ ❝❛❧✳✴❛✴ ② ❄♦✲✻❛ ✸✲✱✈✳st❛❇ ❝♦♥ ❧❛s t♦❧✱✲❛♥❝✳❛s
✱st❛❜❧✱❝✳✴❛s❃
❙✳ ✱♥ ✱st❛ s✵✸✱✲❄✳❝✳✱ ❤❛② ✴✱❄✱❝t♦s ♦ ✳✲✲✱✐✵❧❛✲✳✴❛✴✱s q✵✱
✱①❝✱✴❛♥ ✴✱ ❧❛s t♦❧✱✲❛❜❧✱s❇ s✱ ❝♦✲✲✱✐✳✲á♥ ❛♥t✱s ✴✱ ❧❛ ✱❥✱❝✵❝✳ó♥
✴✱ ❧❛ ✸❛✲t✳✴❛ ✴✱ ♦❜✲❛❃
✾❛✲❛ t✱✻✸✱✲❛t✵✲❛s ✳♥❄✱✲✳♦✲✱s ❛ ❊➦❈ s✱ s✵s✸✱♥✴✱✲á♥ ❧♦s
t✲❛❜❛❥♦s❃
✷❧ ✈✱✲t✳✴♦ ② ✱❧ ✱①t✱♥s✳ó♥ ✴✱❧ ❤♦✲✻✳✐ó♥ ❝♦♥ ❝✵✳✴❛✴♦❇ ✱✈✳t❛♥✴♦
s✱✐✲✱✐❛❝✳♦♥✱s ② ❝♦♥t❛✻✳♥❛❝✳♦♥✱s❃
✷❧ ❝❛✻✳♥♦ ✴✱ ✲♦✴❛✴✵✲❛ ✴✱ ❧❛s ✻áq✵✳♥❛s s✱ ✻❛♥t✱♥✴✲á ❧✳✻✸✳♦
❝♦♥ ❧♦s ✴✳s✸♦s✳t✳✈♦s ❛✴✱❝✵❛✴♦s ❛❝♦✸❧❛✴♦s ❛ ❧❛s ✻✳s✻❛s❃
▲♦s ✱❧✱✻✱♥t♦s ✈✳❜✲❛t♦✲✳♦s ✴✱ ❧❛s ✻áq✵✳♥❛s ♥♦ s✱ ❛✸♦②❛✲á♥
s♦❜✲✱ ❝❛✸❛s ❛❝❛❜❛✴❛s❇ ② ✴✱❥❛✲á♥ ✴✱ ❄✵♥❝✳♦♥❛✲ ✱♥ ✱❧ ✳♥st❛♥t✱
✱♥ q✵✱ ést❛s s✱ ✸❛✲✱♥❃
▲❛ ❧♦♥✐✳t✵✴ ✴✱ ❧❛ ✻❛✱st✲❛ ✱♥✐✲❛s❛✴♦✲❛ ✴✱ ❧❛ ✸❛✈✳✻✱♥t❛✴♦✲❛
s✱✲á s✵❄✳❝✳✱♥t✱ ✸❛✲❛ q✵✱ ♥♦ s✱ ❛✸✲✱❝✳✱♥ ♦♥✴✵❧❛❝✳♦♥✱s ✱♥ ❧❛
s✵✸✱✲❄✳❝✳✱ ✴✱❧ ❤♦✲✻✳✐ó♥❃
▲❛ ✴✳st❛♥❝✳❛ ✱♥t✲✱ ❧❛s ✸✳q✵✱t❛s q✵✱ s♦st✳✱♥✱♥ ✱❧ ❝❛❜❧✱ ✐✵í❛ ✴✱
❧❛ ✱①t✱♥✴✱✴♦✲❛ ♥♦ s✱✲á s✵✸✱✲✳♦✲ ❛ ✹✽ ✻❃ ✷st❛ ✴✳st❛♥❝✳❛ s✱
✲✱✴✵❝✳✲á ❛ ✺ ✻ ✱♥ ❧❛s ❝✵✲✈❛s ✴✱ ✲❛✴✳♦ ✳♥❄✱✲✳♦✲ ❛ ✺✽✽ ✻ ② ✱♥ ❧♦s
✱♥❝✵✱♥t✲♦s ✈✱✲t✳❝❛❧✱s ✴✱ ✸❛✲❛✻✱♥t♦s ✳♥❄✱✲✳♦✲ ❛ ❊❃✽✽✽ ✻❃
❙✱ t✱♥s❛✲á ✱❧ ❝❛❜❧✱ ✴✱ ✐✵í❛ ✴✱ ❄♦✲✻❛ q✵✱ s✵ ❄❧✱❝❤❛ ✱♥t✲✱ ✴♦s
✸✳q✵✱t❛s ❝♦♥s✱❝✵t✳✈❛s ♥♦ s✱❛ s✵✸✱✲✳♦✲ ❛ ✹ ✻❃
❙✱ ✸✲♦t✱✐✱✲á ❧❛ ③♦♥❛ ✴✱ ❧❛s ❥✵♥t❛s ✴✱ ❧❛ ❛❝❝✳ó♥ ✴✱ ❧❛s ♦✲✵✐❛s
✳♥t✱✲✸♦♥✳✱♥✴♦ ❜❛♥✴❛s ✴✱ ✐♦✻❛❇ ❝❤❛✸❛ ✻✱tá❧✳❝❛s ✵ ♦t✲♦s
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♠❛t✱r✐❛❧✱✲ ❛❞✱❝✉❛❞♦✲ ✱♥ ✱❧ ❝❛✲♦ q✉✱ ✲✱ ❤♦r♠✐✳♦♥✱ ✉♥❛ ❢r❛♥❥❛
❥✉♥t♦ ❛ ♦tr❛ ②❛ ✱①✐✲t✱♥t✱ ② ✲✱ ✉t✐❧✐❝✱ é✲t❛ ❝♦♠♦ ✳✉í❛ ❞✱ ❧❛✲
♠áq✉✐♥❛✲s
❊❧ ✈✱rt✐❞♦ ② ✱①t✱♥✲✐ó♥ ✲✱ r✱❛❧✐③❛rá♥ ❝♦♥ ❝✉✐❞❛❞♦✴ ✱✈✐t❛♥❞♦
✲✱✳r✱✳❛❝✐♦♥✱✲ ② ❝♦♥t❛♠✐♥❛❝✐♦♥✱✲s
❉✱❧❛♥t✱ ❞✱ ❧❛ ♠❛✱✲tr❛ ✱♥r❛✲❛❞♦r❛ ✲✱ ♠❛♥t✱♥❞rá ✱♥ t♦❞♦
♠♦♠✱♥t♦ ② ✱♥ t♦❞❛ ✱❧ ❛♥❝❤♦ ❞✱ ❧❛ ♣❛✈✐♠✱♥t❛❞♦r❛ ✉♥ ✱①❝✱✲♦
❞✱ ❤♦r♠✐✳ó♥ ❢r✱✲❝♦ ✱♥ ❢♦r♠❛ ❞✱ ❝♦r❞ó♥ ❞✱ ✈❛r✐♦✲ ❝✱♥tí♠✱tr♦✲
❞✱ ❛❧t✉r❛s
❊♥ ❝❛✲♦ ❞✱ q✉✱ ❧❛ ❝❛❧③❛❞❛ t✱♥✳❛ ❞♦✲ ♦ ♠á✲ ❝❛rr✐❧✱✲ ✱♥ ✱❧
♠✐✲♠♦ ✲✱♥t✐❞♦ ❞✱ ❝✐r❝✉❧❛❝✐ó♥✴ ✲✱ ❤♦r♠✐✳♦♥❛rá♥ ❝♦♠♦ ♠í♥✐♠♦
❞♦✲ ❝❛rr✐❧✱✲ ❛❧ ♠✐✲♠♦ t✐✱♠♣♦s
❊♥ ❧❛✲ ❥✉♥t❛✲ ❧♦♥✳✐t✉❞✐♥❛❧✱✲ ✲✱ ❛♣❧✐❝❛rá ✉♥ ♣r♦❞✉❝t♦
❛♥t✐❛❞❤✱r✱♥t✱ ✱♥ ✱❧ ❝❛♥t♦ ❞✱ ❧❛ ❢r❛♥❥❛ ②❛ ❝♦♥✲tr✉✐❞❛s ❙✱
❝✉✐❞❛rá q✉✱ ✱❧ ❤♦r♠✐✳ó♥ q✉✱ ✲✱ ❝♦❧♦q✉✱ ❛ ❧♦ ❧❛r✳♦ ❞✱ ✱✲t❛
❥✉♥t❛ ✲✱❛ ❤♦♠♦✳é♥✱♦ ② q✉✱❞✱ ♣✱r❢✱❝t❛♠✱♥t✱ ❝♦♠♣❛❝t❛❞♦s
❙✱ ❞✐✲♣♦♥❞rá♥ ❥✉♥t❛✲ tr❛♥✲✈✱r✲❛❧✱✲ ❞✱ ❤♦r♠✐✳♦♥❛❞♦ ❛❧ ❢✐♥❛❧ ❞✱
❧❛ ❥♦r♥❛❞❛✴ ♦ ❝✉❛♥❞♦ ✲✱ ❤❛②❛ ♣r♦❞✉❝✐❞♦ ✉♥❛ ✐♥t✱rr✉♣❝✐ó♥ ❞✱❧
❤♦r♠✐✳♦♥❛❞♦ q✉✱ ❤❛✳❛ t✱♠✱r ✉♥ ♣r✐♥❝✐♣✐♦ ❞✱ ❢r❛✳✉❛❞♦ ✱♥ ✱❧
❢r✱♥t✱ ❞✱ ❛✈❛♥❝✱s
❙✱ ♣r♦❤✐❜✐rá ✱❧ r✐✱✳♦ ❝♦♥ ❛✳✉❛ ♦ ❧❛ ✱①t✱♥✲✐ó♥ ❞✱ ♠♦rt✱r♦ ✲♦❜r✱
❧❛ ✲✉♣✱r❢✐❝✐✱ ❞✱❧ ❤♦r♠✐✳ó♥ ❢r✱✲❝♦ ♣❛r❛ ❢❛❝✐❧✐t❛r ✲✉ ❛❝❛❜❛❞♦s
❉♦♥❞✱ ✲✱❛ ♥✱❝✱✲❛r✐♦ ❛♣♦rt❛r ♠❛t✱r✐❛❧ ♣❛r❛ ❝♦rr✱✳✐r ✉♥❛ ③♦♥❛
❜❛❥❛✴ ✲✱ ❛♣♦rt❛rá ❤♦r♠✐✳ó♥ ✱①t✱♥❞✐❞♦s
▲❛ ✲✉♣✱r❢✐❝✐✱ ❞✱ ❧❛ ❝❛♣❛ ♥♦ ✲✱ r✱t♦❝❛rá✴ ✱①❝✱♣t♦ ✱♥ ③♦♥❛✲
❛✐✲❧❛❞❛✲✴ ❝♦♠♣r♦❜❛❞❛✲ ❝♦♥ ✉♥❛ r✱✳❧❛ ♥♦ ✐♥❢✱r✐♦r ❛ ✹ ♠s
❈✉❛♥❞♦ ✱❧ ❤♦r♠✐✳ó♥ ✱✲té ❢r✱✲❝♦✴ ✲✱ r✱❞♦♥❞✱❛rá♥ ❧♦✲ ❝❛♥t♦✲
❞✱ ❧❛ ❝❛♣❛ ❝♦♥ ✉♥❛ ❧❧❛♥❛ ❝✉r✈❛ ❞✱ ✵✷ ♠♠ ❞✱ r❛❞✐♦s
❊❧ ❤♦r♠✐✳ó♥ ✲✱ ❝✉❛❞r❛rá ♦❜❧✐✳❛t♦r✐❛♠✱♥t✱ ❝♦♥ ♣r♦❞✉❝t♦✲
❢✐❧♠ó✳✱♥♦✲s
❙✱ ❝✉r❛rá♥ t♦❞❛✲ ❧❛✲ ✲✉♣✱r❢✐❝✐✱✲ ✱①♣✉✱✲t❛✲ ❞✱ ❧❛ ❝❛♣❛✴
✐♥❝❧✉✐❞♦✲ ✲✉✲ ❜♦r❞✱✲s
❙✱ ♣r♦❤✐❜✐rá t♦❞♦ t✐♣♦ ❞✱ ❝✐r❝✉❧❛❝✐ó♥ ✲♦❜r✱ ❧❛ ❝❛♣❛ ❞✉r❛♥t✱ ❧♦✲
✸ ❞í❛✲ ✲✐✳✉✐✱♥t✱✲ ❛❧ ❤♦r♠✐✳♦♥❛❞♦ ❞✱ ❧❛ ♠✐✲♠❛✴ ❛ ✱①❝✱♣❝✐ó♥
❞✱❧ ✐♠♣r✱✲❝✐♥❞✐❜❧✱ ♣❛r❛ ❧❛ ✱❥✱❝✉❝✐ó♥ ❞✱ ❥✉♥t❛✲ ② ❧❛
❝♦♠♣r♦❜❛❝✐ó♥ ❞✱ ❧❛ r✱✳✉❧❛r✐❞❛❞ ✲✉♣✱r❢✐❝✐❛❧s
❊❧ trá❢✐❝♦ ❞✱ ♦❜r❛ ♥♦ ❝✐r❝✉❧❛rá ❛♥t✱✲ ❞✱ ✼ ❞í❛✲ ❞✱❧ ❛❝❛❜❛❞♦ ❞✱
❧❛ ❝❛♣❛s
❙✱ ❞✐✲♣♦♥❞rá♥ ♣❛✲❛r✱❧❛✲ ♠ó✈✐❧✱✲ ♣❛r❛ ❢❛❝✐❧✐t❛r ❧❛ ❝✐r❝✉❧❛❝✐ó♥
♣✱r✲♦♥❛❧ ② ✱✈✐t❛r ❞❛ñ♦✲ ❛❧ ❤♦r♠✐✳ó♥ ❢r✱✲❝♦s
▲♦✲ ❝♦rt✱✲ ✱♥ ✱❧ ❤♦r♠✐✳♦♥❛❞♦ t✱♥❞rá♥ t♦❞♦✲ ❧♦✲ ❛❝❝✱✲♦✲
✲✱ñ❛❧✐③❛❞♦✲ ② ❛❝♦♥❞✐❝✐♦♥❛❞♦✲ ♣❛r❛ ♣r♦t✱✳✱r ❧❛ ❝❛♣❛
❝♦♥✲tr✉✐❞❛s
❙✱ ✈♦❧✈✱rá ❛ ❛♣❧✐❝❛r ♣r♦❞✉❝t♦ ❝✉r❛❞♦ ✲♦❜r✱ ❧❛✲ ③♦♥❛✲ ✱♥ q✉✱
❧❛ ♣✱❧í❝✉❧❛ ❢♦r♠❛❞❛ ✲✱ ❤❛②❛ ✱✲tr♦♣✱❛❞♦ ❞✉r❛♥t✱ ✱❧ ♣✱rí♦❞♦ ❞✱
❝✉r❛❞♦s
❉✉r❛♥t✱ ✱❧ ♣✱rí♦❞♦ ❞✱ ❝✉r❛❞♦ ② ✱♥ ✱❧ ❝❛✲♦ ❞✱ ✉♥❛ ❤✱❧❛❞❛
✐♠♣r✱✈✐✲t❛✴ ✲✱ ♣r♦t✱✳✱rá ✱❧ ❤♦r♠✐✳ó♥ ❝♦♥ ✉♥❛ ♠✱♠❜r❛♥❛ ♦
♣❧á✲t✐❝♦ ❛♣r♦❜❛❞❛ ♣♦r ❧❛ ❉s❋s ❤❛✲t❛ ❧❛ ♠❛ñ❛♥❛ ✲✐✳✉✐✱♥t✱ ❛ ✲✉
♣✉✱✲t❛ ✱♥ ♦❜r❛s
❙✱ ✐♥t✱rr✉♠♣✐rá ✱❧ ❤♦r♠✐✳♦♥❛❞♦ ❝✉❛♥❞♦ ❧❧✉✱✈❛ ❝♦♥ ✉♥❛
✐♥t✱♥✲✐❞❛❞ q✉✱ ♣✉✱❞❛ ♣r♦✈♦❝❛r ❧❛ ❞✱❢♦r♠❛❝✐ó♥ ❞✱❧ ❝❛♥t♦ ❞✱
❧❛✲ ❧♦✲❛✲ ♦ ❧❛ ♣ér❞✐❞❛ ❞✱ ❧❛ t✱①t✉r❛ ✲✉♣✱r❢✐❝✐❛❧ ❞✱❧ ❤♦r♠✐✳ó♥
❢r✱✲❝♦s
❊♥tr✱ ❧❛ ❢❛❜r✐❝❛❝✐ó♥ ❞✱❧ ❤♦r♠✐✳ó♥ ② ✲✉ ❛❝❛❜❛❞♦ ♥♦ ♣✉✱❞✱
♣❛✲❛r ♠❛✲ ❞✱ ✵ ❤s ▲❛ ❉s❋s ♣♦❞rá ❛♠♣❧✐❛r ✱✲t✱ ♣❧❛③♦ ❤❛✲t❛ ✉♥
♠á①✐♠♦ ❞✱ ✷ ❤s
❊♥ ✱❧ ❝❛✲♦ q✉✱ ♥♦ ❤❛②❛ ✉♥❛ ✐❧✉♠✐♥❛❝✐ó♥ ✲✉❢✐❝✐✱♥t✱ ❛ ❝r✐t✱r✐♦ ❞✱
❧❛ ❉s❋s ✲✱ ♣❛r❛rá ✱❧ ❤♦r♠✐✳♦♥❛❞♦ ❞✱ ❧❛ ❝❛♣❛ ❝♦♥ ✉♥❛
❛♥t✱❧❛❝✐ó♥ ✲✉❢✐❝✐✱♥t✱ ♣❛r❛ q✉✱ ✲✱ ♣✉✱❞❛ ❛❝❛❜❛r ❝♦♥ ❧✉③
♥❛t✉r❛❧s
❊♥ ✱❧ ❝❛✲♦ q✉✱ ✲✱ ❤♦r♠✐✳♦♥✱ ✱♥ ❞♦✲ ❝❛♣❛✲✴ ✲✱ ✱①t✱♥❞✱rá ❧❛
✲✱✳✉♥❞❛ ❛♥t✱✲ q✉✱ ❧❛ ♣r✐♠✱r❛ ✱♠♣✐✱❝✱ ✲✉ ❢r❛✳✉❛❞♦s ❊♥tr✱ ❧❛
♣✉✱✲t❛ ✱♥ ❧❛ ♦❜r❛ ❞✱ ❧❛✲ ❞♦✲ ❝❛♣❛✲ ♥♦ ♣❛✲❛rá ♠❛✲ ❞✱ ✵ ❤s
❊♥ ✱❧ ❝❛✲♦ q✉✱ ✲✱ ♣❛r✱ ❧❛ ♣✉✱✲t❛ ✱♥ ♦❜r❛ ❞✱❧ ❤♦r♠✐✳ó♥ ♠❛✲
❞✱ ✵✶✷ ❤ ✲✱ ❝✉❜r✐rá ✱❧ ❢r✱♥t✱ ❞✱ ❢♦r♠❛ q✉✱ ♥♦ ✲✱ ✱✈❛♣♦r✱ ✱❧
❛✳✉❛s
❈♦♥ t✐✱♠♣♦ ❝❛❧✉r♦✲♦ ✲✱ ✱①t✱♥❞✱rá♥ ❧❛✲ ♣r✱❝❛✉❝✐♦♥✱✲ ♣❛r❛
✱✈✐t❛r ❞✱✲♦❧❛❝✐♦♥✱✲ ✲✉♣✱r❢✐❝✐❛❧✱✲ ② ❢✐✲✉r❛❝✐♦♥✱✲✴ ✲✱✳ú♥ ❧❛✲
✐♥❞✐❝❛❝✐♦♥✱✲ ❞✱ ❧❛ ❉s❋s
❈✉❛♥❞♦ ❧❛ t✱♠♣✱r❛t✉r❛ ❛♠❜✐✱♥t✱ ✲✱❛ ✲✉♣✱r✐♦r ❛ ✷✺➦❈✴ ✲✱
❝♦♥tr♦❧❛rá ❝♦♥✲t❛♥t✱♠✱♥t✱ ❧❛ t✱♠♣✱r❛t✉r❛ ❞✱❧ ❤♦r♠✐✳ó♥✴ q✉✱
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❩ ❘♣♦rt❛❝✐ó♥ ❞✱ ♠❛t✱r✐❛❧s
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❝❛❞❛ t♦♥✳❛❞❛s
❩ ❘❧✐✲❛❞♦ ❞✱ ❧❛ ✲✉♣✱r❢✐❝✐✱ ❞✱ ❧❛ ú❧t✐♠❛ t♦♥✳❛❞❛s
▲❛ ✲✉♣✱r❢✐❝✐✱ q✉✱❞❛rá ♣❧❛♥❛ ② ❝♦♥ ❛❝❛❜❛❞♦ ❧✐✲♦ ② ✉♥✐❢♦r♠✱s
✾✱♥❞rá ❧❛✲ ♣✱♥❞✐✱♥t✱✲ ② ♥✐✈✱❧✱✲ ♣r✱✈✐✲t♦✲s
❙✱ ❛❧❝❛♥③❛rá♥✴ ❝♦♠♦ ♠í♥✐♠♦✴ ✱❧ ✳r❛❞♦ ❞✱ ❝♦♠♣❛❝t❛❝✐ó♥
♣r✱✈✐✲t♦ ❭✱♥✲❛②♦ ❬❚✴ ◆▲✾❩✵✻❫✶✼✷❪s ❮♥❞✐❝✱ ❈◗❱❨ ❴ ✺
✾♦❧✱r❛♥❝✐❛✲ ❞✱ ✱❥✱❝✉❝✐ó♥❨
❩ ◆✐✈✱❧❨ ➧✷✻ ♠♠
❩ ❬❧❛♥✱✐❞❛❞❨ ➧✵✻ ♠♠✶✸ ♠
❈♦♥❞✐❝✐♦♥✱✲ ❞✱ ✱❥✱❝✉❝✐ó♥ ❞✱ ❧❛ ♦❜r❛✲
❙✱ ✲✉✲♣✱♥❞✱rá♥ ❧♦✲ tr❛❜❛❥♦✲ ❝✉❛♥❞♦ ❧❛ t✱♠♣✱r❛t✉r❛ ✲✱❛ ❵ ✷➦❈
♦ ✱♥ ❝❛✲♦ ❞✱ ✈✐✱♥t♦✲ ❢✉✱rt✱✲s
❊❧ ✲♦♣♦rt✱ t✱♥❞rá ✱❧ ✳r❛❞♦ ❞✱ ❝♦♠♣❛❝t❛❝✐ó♥ ② r❛✲❛♥t✱✲
♣r✱✈✐✲t♦✲s
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❝♠✴ ✲✱♥✲✐❜❧✱♠✱♥t✱ ♣❛r❛❧✱❧❛✲ ❛ ❧❛ ✱①♣❧❛♥❛❞❛s
❙✱ ❝♦♠♣r♦❜❛rá ✱❧ ♥✐✈✱❧ ② ✱❧ ✳r❛❞♦ ❞✱ ❝♦♠♣❛❝t❛❝✐ó♥ ❞✱ ❧❛
t♦♥✳❛❞❛ ❛♥t✱✲ ❞✱ ✱①t✱♥❞✱r ❧❛ ✲✉♣✱r✐♦rs
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✶✳s♣✉és ✶✳✷ ❛♣✴s✻♥❛✶✻ s✳ ✻❜t✳♥❣❛ ✳✷ ✳s♣✳s✻r ♣r✳✐✴st✻ ✳♥ ✷❛
❉✹✾✹✽ ❝✻♥ ✷❛s t✻✷✳r❛♥❝✴❛s ✳st❛❜✷✳❝✴✶❛✹
◆✻ s✳ ❝✻✷✻❝❛rá♥ ❢r❛♥✿❛s ❝✻♥t✴❣✉❛s ❝✻♥ ✸ás ✶✳ ✉♥❛ ✼✻r❛ ✶✳
✶✴❢✳r✳♥❝✴❛ ✳♥tr✳ ✷✻s ✸✻✸✳♥t✻s ✶✳ s✉s r✳s♣✳❝t✴✐❛s
✳①t✳♥s✴✻♥✳s✽ ✳①❝✳♣t✻ ✳♥ ✳✷ ❝❛s✻ ✳♥ q✉✳ ✷❛ ❉✹❋✹ ♣✳r✸✴t❛ ✷❛
✳✿✳❝✉❝✴✵♥ ✶✳ ✷❛ ✿✉♥t❛ ✶✳ ❝✻♥str✉❝❝✴✵♥ ✷✻♥❣✴t✉✶✴♥❛✷✹
▲❛ ❝❛♣❛ s✳ ❝✻✸♣❛❝t❛rá ✳♥ ✉♥❛ s✻✷❛ t✻♥❣❛✶❛✽ ✶✴s♣✻♥✴✳♥✶✻ ✳✷
✳q✉✴♣✻ ♥✳❝✳s❛r✴✻ ♣❛r❛ ❝✻♥✲s✳❣✉✴r ✷❛ ✶✳♥s✴✶❛✶ ♣r✳s❝r✴t❛ ✳♥ ✳✷
❛♣❛r❛t✻ ❛♥t✳r✴✻r✹
✱✷ ❛♣✴s✻♥❛✶✻ s✳ ✼❛rá ✷✻♥❣✴t✉✶✴♥❛✷✸✳♥t✳✽ ✳✸♣✳③❛♥✶✻ ♣✻r ✳✷
✷❛✶✻ ✸ás ❜❛✿✻ ② ❛✐❛♥③❛✶✻ ✼❛❝✴❛ ✳✷ ♣✉♥t✻ ✸ás ❛✷t✻✹
✱♥ ❝✉❛✷q✉✴✳r s✳❝❝✴✵♥ tr❛♥s✐✳rs❛✷✽ ✷❛ ❝✻✸♣❛❝t❛❝✴✵♥ s✳ ❢✴♥❛✷✴③❛rá
❛♥t✳s ✶✳ ✷❛s ❏ ✼✻r❛s ✶✳s✶✳ q✉✳ s✳ ❢✻r✸✵ ✷❛ ✸✳③❝✷❛✹
❯♥❛ ✐✳③ ❛❝❛❜❛✶❛ ✷❛ ❝✻✸♣❛❝t❛❝✴✵♥✽ ♥✻ s✳ ♣✳r✸✴t✳ ✳✷ r✳❝r✳❝✴✶✻✽
♣✳r✻ s✴ ✷❛ ❛✷✴s❛✶✻ ② ✷❛ r✳❝✻✸♣❛❝t❛❝✴✵♥ ❝✉❛♥✶✻ ✼❛②❛ ③✻♥❛s q✉✳
s✉♣✳r✳♥ ✷❛ s✉♣✳r❢✴❝✴✳ t✳✵r✴❝❛✹ ❙✴ ❢✉✳r❛ ♥✳❝✳s❛r✴✻ ✳✷ r✳❝r✳❝✴✶✻✽
✷❛ ❉✹❋✹ ♣✉✳✶✳ ✻♣t❛r ♣✻r ✴♥❝r✳✸✳♥t❛r ✳✷ ✳s♣✳s✻r ✶✳ ✷❛ ❝❛♣❛
s✉♣✳r✴✻r ✻ ❜✴✳♥ r✳❝✻♥str✉✴r ✷❛ ③✻♥❛ ❛❢✳❝t❛✶❛✹
✱♥ ♥✴♥❣ú♥ ❝❛s✻ s✳ ♣✳r✸✴t✳ ✳✷ r✳❝r✳❝✴✶✻ ✳✷ ✳s♣✳s✻r ✳♥ ❝❛♣❛s
✶✳✷❣❛✶❛s ✉♥❛ ✐✳③ ❢✴♥❛✷✴③❛✶✻ ✳✷ ❝✻✸♣❛❝t❛✶✻✹
✺✉❛♥✶✻ ✳✷ ♣r✻❝✳s✻ ❝✻♥str✉❝t✴✐✻ s✳ ✶✳t✳♥❣❛ ♣✻r ✸ás ✶✳ ❅
✼✻r❛s✽ ✳s ♥✳❝✳s❛r✴✻ ✶✴s♣✻♥✳r ✿✉♥t❛ tr❛♥s✐✳rs❛✷✹
▲❛ r✳♣❛r❛❝✴✵♥ ✶✳ ③✻♥❛s q✉✳ s✉♣✳r✳♥ ✷❛s t✻✷✳r❛♥❝✴❛s s✳ ✼❛rá
✶✳♥tr✻ ✶✳✷ ♣✷❛③✻ ✸á①✴✸✻ ❢✴✿❛✶✻ ♣❛r❛ ✷❛ tr❛❜❛✿❛❜✴✷✴✶❛✶ ✶✳ ✷❛
✸✳③❝✷❛✽ s✴ ✳st✳ ♣✷❛③✻ ✳s s✉♣✳r❛✶✻✽ s✳ r✳❝✻♥str✉✴rá ✷❛ ③✻♥❛✹
❯♥❛ ✐✳③ ❛❝❛❜❛✶❛ ✷❛ ❝❛♣❛ ✶✳ ❣r❛✐❛✲❝✳✸✳♥t✻ s✳ ❛♣✷✴❝❛rá ✉♥
r✴✳❣✻ ✶✳ ❝✉r❛✶✻ s✴❣✉✴✳♥✶✻ ✷❛s ♣r✳s❝r✴♣❝✴✻♥✳s ❣✳♥✳r❛✷✳s
✳st❛❜✷✳❝✴✶❛s ♣❛r❛ ✳st❛s ❛♣✷✴❝❛❝✴✻♥✳s✹ ✱st❛ ✻♣✳r❛❝✴✵♥ s✳ ✼❛rá
✳♥ ✉♥ ♣✷❛③✻ ✸á①✴✸✻ ✶✳ ❀❅ ✼ ✶✳s✶✳ ✷❛ ❢✴♥❛✷✴③❛❝✴✵♥ ✶✳✷
❛♣✴s✻♥❛✶✻✹
◆✻ s✳ ♣✳r✸✴t✳ ✷❛ ❝✴r❝✉✷❛❝✴✵♥ ✶✳ ✐✳✼í❝✉✷✻s ♣✳s❛✶✻s s✻❜r✳ ✷❛
❝❛♣❛ ✶✉r❛♥t✳ ✉♥ ♣✳rí✻✶✻ ✸í♥✴✸✻ ✶✳ tr✳s ✶í❛s✹
✺✻♥tr✻✷ ② ❝r✴t✳r✴✻s ✶✳ ❛❝✳♣t❛❝✴✵♥ ② r✳❝✼❛③✻
✸❑ ✶✳ ✐✻✷✉✸✳♥ r✳❛✷✸✳♥t✳ ✳✿✳❝✉t❛✶✻✽ ✸✳✶✴✶✻ ✶✳ ❛❝✉✳r✶✻ ❝✻♥
✷❛s s✳❝❝✴✻♥✳s✲t✴♣✻ s✳ñ❛✷❛✶❛s ✳♥ ✷❛ ❉✹✾✹
◆✻ s✳ ✴♥❝✷✉②✳♥ ✳♥ ✳st✳ ❝r✴t✳r✴✻ ✷❛s r✳♣❛r❛❝✴✻♥✳s ✶✳
✴rr✳❣✉✷❛r✴✶❛✶✳s s✉♣✳r✴✻r✳s ❛ ✷❛s t✻✷✳r❛❜✷✳s✹
◆✻ ✳s ❛❜✻♥✻ ✳♥ ✳st❛ ✉♥✴✶❛✶ ✶✳ ✻❜r❛ ✳✷ r✴✳❣✻ ✶✳ ❝✉r❛✶✻✹
◆✻ ✳s ❛❜✻♥✻ ✳♥ ✳st❛ ✉♥✴✶❛✶ ✶✳ ✻❜r❛ ❝✉❛✷q✉✴✳r r✴✳❣✻ ✶✳
s✳✷✷❛✶✻ q✉✳ s✳ ❛ñ❛✶❛ ♣❛r❛ ✶❛r ❛♣✳rt✉r❛ ❛✷ trá♥s✴t✻✹
✱✷ ❛❜✻♥✻ ✶✳ ✷✻s tr❛❜❛✿✻s ✶✳ ♣r✳♣❛r❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳
❛s✴✳♥t✻ ❝✻rr✳s♣✻♥✶✳ ❛ ✷❛ ✉♥✴✶❛✶ ✶✳ ✻❜r❛ ✶✳ ✷❛ ❝❛♣❛
s✉❜②❛❝✳♥t✳✹
✺✻♥✶✴❝✴✻♥✳s ✶✳ ✉s✻ ② ✸❛♥t✳♥✴✸✴✳♥t✻
❙✳❣ú♥ ✳s♣✳❝✴❢✴❝❛❝✴✻♥✳s ✶✳ ✷❛ ❉✹✾✹

❅✹❀❁✹ ❖◗❙✱❙ ❉✱ ❘❊◗❱◗✲✱▼❯▲❙❚Ó◆

✺✻♥✶✴❝✴✻♥✳s ✶✳ ✷✻s ✸❛t✳r✴❛✷✳s ✳s♣✳❝í❢✴❝✻s ②❃✻ ✶✳ ✷❛s ♣❛rt✴✶❛s
✶✳ ✻❜r❛ ✳✿✳❝✉t❛✶❛

❋✻r✸❛❝✴✵♥ ✶✳ s✉❜❜❛s✳s ✻ ❜❛s✳s ♣❛r❛ s❛❜✷✵♥✹
❙✳ ❝✻♥s✴✶✳r❛♥ ✴♥❝✷✉✴✶❛s ✳♥ ✳st❛ ♣❛rt✴✶❛ ✷❛s ✻♣✳r❛❝✴✻♥✳s
s✴❣✉✴✳♥t✳s❈
✲ Pr✳♣❛r❛❝✴✵♥ ② ❝✻✸♣r✻❜❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳ ❛s✴✳♥t✻✹
✲ ✱①t✳♥s✴✵♥ ✶✳ ✷❛ ✸✳③❝✷❛✹
✲ ✺✻✸♣❛❝t❛❝✴✵♥✹
❙✳ ❝✻✸♣r✻❜❛rá ✳♥ t✻✶✻s ✷✻s s✳✸✴♣✳r❢✴✷✳s q✉✳ ✳✷ ✳s♣✳s✻r ✶✳ ✷❛
❝❛♣❛ s✳❛✽ ❝✻✸✻ ✸í♥✴✸✻✽ ✳✷ t✳✵r✴❝✻ ✶✳✶✉❝✴✶✻ ✶✳ ✷❛ s✳❝❝✴✵♥✲t✴♣✻
✶✳ ✷✻s ♣✷❛♥✻s✹
▲❛ ❝❛♣❛ t✳♥✶rá ✷❛ ♣✳♥✶✴✳♥t✳ ✳s♣✳❝✴❢✴❝❛✶❛ ✳♥ ✷❛ ❉✹✾✹ ✻ ✳♥ s✉
✶✳❢✳❝t✻ ✷❛ q✉✳ ✳s♣✳❝✴❢✴q✉✳ ✷❛ ❉✹❋✹
▲❛ s✉♣✳r❢✴❝✴✳ ✶✳ ✷❛ ❝❛♣❛ q✉✳✶❛rá ♣✷❛♥❛ ② ❛ ♥✴✐✳✷✽ ❝✻♥ ✷❛s
r❛s❛♥t✳s ♣r✳✐✴st❛s ✳♥ ✷❛ ❉✹✾✹
▲❛s ✿✉♥t❛s ✶✳ tr❛❜❛✿✻ s✳ ✶✴s♣✻♥✶rá♥ ✶✳ ✸❛♥✳r❛ q✉✳ s✉
s✉♣✳r❢✴❝✴✳ q✉✳✶✳ ✐✳rt✴❝❛✷✽ r✳❝✻rt❛♥✶✻ ♣❛rt✳ ✶✳ ✷❛ ③✻♥❛
❛❝❛❜❛✶❛✹
❙✳ ❛✷❝❛♥③❛rá✽ ❝✻✸✻ ✸í♥✴✸✻✽ ✳✷ ❣r❛✶✻ ✶✳ ❝✻✸♣❛❝t❛❝✴✵♥
♣r✳✐✴st✻ s✳❣ú♥ ✷❛ ♥✻r✸❛ ◆✾▲✲❀❁❂❃❄❅ ❆✳♥s❛②✻ Pr✵❝t✻r
▼✻✶✴❢✴❝❛✶✻❇✹
✾✻✷✳r❛♥❝✴❛s ❛ ✳✿✳❝✉❝✴✵♥❈
✲ ❊✳♣✷❛♥t✳✻ ✶✳ r❛s❛♥t✳s❈ ❁

✲ ❀❃❍ ✶✳✷ ✳s♣✳s✻r t✳✵r✴❝✻
✲ P✷❛♥✳✴✶❛✶❈ ■❀❁ ✸✸❃❏ ✸
✺✻♥✶✴❝✴✻♥✳s ✶✳✷ ♣r✻❝✳s✻ ✶✳ ✳✿✳❝✉❝✴✵♥ ✶✳ ✷❛s ✻❜r❛s
▲❛ ❝❛♣❛ ♥✻ s✳ ✳①t✳♥✶✳rá ✼❛st❛ q✉✳ s✳ ✼❛②❛ ❝✻✸♣r✻❜❛✶✻ q✉✳
✷❛ s✉♣✳r❢✴❝✴✳ s✻❜r✳ ✷❛ q✉✳ ✶✳❜✳ ❛s✳♥t❛rs✳ t✴✳♥✳ ✷❛s
❝✻♥✶✴❝✴✻♥✳s ✶✳ ❝❛✷✴✶❛✶ ② ❢✻r✸❛ ♣r✳✐✴st❛s✽ ❝✻♥ ✷❛s t✻✷✳r❛♥❝✴❛s
✳st❛❜✷✳❝✴✶❛✹ ❙✴ ✳♥ ✳st❛ s✉♣✳r❢✴❝✴✳ ✼❛② ✶✳❢✳❝t✻s ✻
✴rr✳❣✉✷❛r✴✶❛✶✳s q✉✳ ✳①❝✳✶❛♥ ✶✳ ✷❛s t✻✷✳r❛❜✷✳s✽ s✳ ❝✻rr✳❣✴rá♥
❛♥t✳s ✶✳ ✷❛ ✳✿✳❝✉❝✴✵♥ ✶✳ ✷❛ ♣❛rt✴✶❛ ✶✳ ✻❜r❛✹
▲❛ ✳✿✳❝✉❝✴✵♥ s✳ ✼❛rá ❝✻♥ t✳✸♣✳r❛t✉r❛s s✉♣✳r✴✻r✳s ❛ ✷✻s ❍➦✺
❝✉❛♥✶✻ ✷❛ r✻t✉r❛ ✶✳ ✷❛ ✳✸✉✷s✴✵♥ s✳❛ ✷✳♥t❛✽ ✻ ❛ ✷✻s ❅➦✺ ❝✉❛♥✶✻
ést❛ s✳❛ ✸✳✶✴❛✽ ② ❝✉❛♥✶✻ ♥✻ s✳ ♣r✳✐✳❛♥ ✼✳✷❛✶❛s✹
✱✷ ✐✳rt✴✶✻ ② ✳①t✳♥s✴✵♥ s✳ r✳❛✷✴③❛rá♥ ❝✻♥ ❝✉✴✶❛✶✻✽ ✳✐✴t❛♥✶✻
s✳❣r✳❣❛❝✴✻♥✳s ② ❝✻♥t❛✸✴♥❛❝✴✻♥✳s✹
❙✴ ✷❛ ❣r❛✐❛ ✳✸✉✷s✴✵♥✽ ❛✷ ✷✷✳❣❛r ❛ ✷❛ ✻❜r❛✽ ❝✻♥t✴✳♥✳ ✉♥❛
♣r✻♣✻r❝✴✵♥ ✶✳ ✷íq✉✴✶✻s s✉♣✳r✴✻r ❛ ✷❛ ✵♣t✴✸✻ ✶✳ ❝✻✸♣❛❝t❛❝✴✵♥✽
✉♥❛ ✐✳③ ✳①t✳♥✶✴✶❛ ② ❛♥t✳s ✶✳ ❝✻✸♣❛❝t❛r✷❛✽ s✳ ✶✳✿❛rá ✻r✳❛r
✼❛st❛ q✉✳ ❛✷❝❛♥❝✳ s✉ ✼✉✸✳✶❛✶ ✵♣t✴✸❛✹
✱✷ ✳s♣✳s✻r ✶✳ ✷❛ t✻♥❣❛✶❛ ❛♥t✳s ✶✳ ❝✻✸♣❛❝t❛r s✳rá t❛✷ q✉✳
✶✳s♣✉és ✶✳✷ ❛♣✴s✻♥❛✶✻ s✳ ✻❜t✳♥❣❛ ✳✷ ✳s♣✳s✻r ♣r✳✐✴st✻ ✳♥ ✷❛
❉✹✾✹✽ ❝✻♥ ✷❛s t✻✷✳r❛♥❝✴❛s ✳st❛❜✷✳❝✴✶❛✹
▲❛ ✸✻t✻♥✴✐✳✷❛✶✻r❛ ✷✷✳✐❛rá ♣✷❛❝❛s ✷❛t✳r❛✷✳s ② tr❛❜❛✿❛rá ❛ ✼✻✿❛
✳♥t✳r❛ ❝✻♥ ✶✴r✳❝❝✴✵♥ ❝❛s✴ ♣✳r♣✳♥✶✴❝✉✷❛r ❛✷ ✳✿✳ ✶✳ ✷❛ ❝❛rr✳t✳r❛
♣❛r❛ ✳✐✴t❛r ✷❛ s✳❣r✳❣❛❝✴✵♥✹
▲❛ ❝✻✸♣❛❝t❛❝✴✵♥ s✳ ✳❢✳❝t✉❛rá ✳♥ t✻♥❣❛✶❛s q✉✳ ❛s✳❣✉r✳♥✽ ❝✻♥
✷✻s ✸✳✶✴✻s ✶✳ ❝✻✸♣❛❝t❛❝✴✵♥ ✶✳ q✉✳ s✳ ✶✴s♣✻♥❣❛♥✽ ✉♥❛
✶✳♥s✴✶❛✶ ✉♥✴❢✻r✸✳ ✳♥ t✻✶✻ ✳✷ ✳s♣✳s✻r✹ ✺❛✶❛ t✻♥❣❛✶❛ s✳
✳①t✳♥✶✳rá ✶✳s♣✉és ✶✳ ✼❛❜✳r ❝✻✸♣❛❝t❛✶✻ ② ❝✉r❛✶✻ ✷❛
s✉❜②❛❝✳♥t✳✹
✱♥ ✷✻s ✷✉❣❛r✳s ✴♥❛❝❝✳s✴❜✷✳s ♣✻r ✷✻s ✳q✉✴♣✻s ✶✳ ❝✻✸♣❛❝t❛❝✴✵♥✽
ést❛ s✳ ✳❢✳❝t✉❛rá ❝✻♥ ❛♣✴s✻♥❛✶✻r❛s ✸❛♥✉❛✷✳s ❛✶✳❝✉❛✶❛s ❛✷
❝❛s✻✹
❙✳ ✶✴s♣✻♥✶rá♥ ✿✉♥t❛s ✶✳ tr❛❜❛✿❛ tr❛♥s✐✳rs❛✷✳s ✳♥tr✳ tr❛✸✻s
✳✿✳❝✉t❛✶✻s ✳♥ ✿✻r♥❛✶❛s s✉❝✳s✴✐❛s✹
❙✴ s✳ tr❛❜❛✿❛ ♣✻r ❢r❛♥✿❛s ✶✳✷ ❛♥❝✼✻ t✻t❛✷✽ s✳ ✶✴s♣✻♥✶rá♥ ✿✉♥t❛s
✷✻♥❣✴t✉✶✴♥❛✷✳s ❝✉❛♥✶✻ tr❛♥s❝✉rr❛ ✸ás ✶✳ ✉♥❛ ✿✻r♥❛✶❛ ✳♥tr✳
✳✿✳❝✉❝✴✻♥✳s ✶✳ ❢r❛♥✿❛s ❝✻♥s✳❝✉t✴✐❛s✹
✺❛s✻ ✶✳ ❝✻♥str✉✴r ♣✻r t✻♥❣❛✶❛s✽ s✳ s✻✷❛♣❛rá♥ ✷❛s ✿✉♥t❛s ✶✳ ✷❛s
t✻♥❣❛✶❛s s✉❝✳s✴✐❛s✹
▲✻s ✸✳✶✴✻s ✶✳ ❝✻✸♣❛❝t❛❝✴✵♥ s✳rá♥ ♣r✻❜❛✶✻s s✻❜r✳ s✉
✳❢✴❝❛❝✴❛ ✳♥ ✉♥ tr❛✸✻ ✶✳ ♣r✉✳❜❛ ✶✳ ✶✴✸✳♥s✴✻♥✳s ✸í♥✴✸❛s ❀❍ ①
❏ ✸✹
✺✻♥tr✻✷ ② ❝r✴t✳r✴✻s ✶✳ ❛❝✳♣t❛❝✴✵♥ ② r✳❝✼❛③✻
✸❑ ✶✳ ✐✻✷✉✸✳♥ r✳❛✷✸✳♥t✳ ✳✿✳❝✉t❛✶✻✽ ✸✳✶✴✶✻ ✶✳ ❛❝✉✳r✶✻ ❝✻♥
✷❛s s✳❝❝✴✻♥✳s✲t✴♣✻ s✳ñ❛✷❛✶❛s ✳♥ ✷❛ ❉✹✾✹
◆✻ s✳ ✴♥❝✷✉②✳♥ ✳♥ ✳st✳ ❝r✴t✳r✴✻ ✷❛s r✳♣❛r❛❝✴✻♥✳s ✶✳
✴rr✳❣✉✷❛r✴✶❛✶✳s s✉♣✳r✴✻r✳s ❛ ✷❛s t✻✷✳r❛❜✷✳s✹
◆✻ ✳s ❛❜✻♥✻ ✳♥ ✳st❛ ✉♥✴✶❛✶ ✶✳ ✻❜r❛ ❝✉❛✷q✉✴✳r r✴✳❣✻ ✶✳
s✳✷✷❛✶✻ q✉✳ s✳ ❛ñ❛✶❛ ♣❛r❛ ✶❛r ❛♣✳rt✉r❛ ❛✷ trá♥s✴t✻✹
✱✷ ❛❜✻♥✻ ✶✳ ✷✻s tr❛❜❛✿✻s ✶✳ ♣r✳♣❛r❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳
❛s✴✳♥t✻ ❝✻rr✳s♣✻♥✶✳ ❛ ✷❛ ✉♥✴✶❛✶ ✶✳ ✻❜r❛ ✶✳ ✷❛ ❝❛♣❛
s✉❜②❛❝✳♥t✳✹
✺✻♥✶✴❝✴✻♥✳s ✶✳ ✉s✻ ② ✸❛♥t✳♥✴✸✴✳♥t✻
❙✳❣ú♥ ✳s♣✳❝✴❢✴❝❛❝✴✻♥✳s ✶✳ ✷❛ ❉✹✾✹

❅✹❀❀✹ ❖◗❙✱❙ ❉✱ ▼✱❩✺▲◗ ❖❚✾❯▼❚◆❲❙◗ ✱◆
✺◗▲❚✱◆✾✱
✺✻♥✶✴❝✴✻♥✳s ✶✳ ✷✻s ✸❛t✳r✴❛✷✳s ✳s♣✳❝í❢✴❝✻s ②❃✻ ✶✳ ✷❛s ♣❛rt✴✶❛s
✶✳ ✻❜r❛ ✳✿✳❝✉t❛✶❛
❋✻r✸❛❝✴✵♥ ✶✳ ❜❛s✳s ♣❛r❛ ♣❛✐✴✸✳♥t✻✽ ❝✻♥ ✸✳③❝✷❛ ❜✴t✉✸✴♥✻s❛
❝✻✷✻❝❛✶❛ ✳♥ ✻❜r❛ ❛ t✳✸♣✳r❛t✉r❛ s✉♣✳r✴✻r ❛ ✷❛ ✶✳✷ ❛✸❜✴✳♥t✳✹
❙✳ ❝✻♥s✴✶✳r❛♥ ✴♥❝✷✉✴✶❛s ✳♥ ✳st❛ ♣❛rt✴✶❛ ✷❛s ✻♣✳r❛❝✴✻♥✳s
s✴❣✉✴✳♥t✳s❈
✲ Pr✳♣❛r❛❝✴✵♥ ② ❝✻✸♣r✻❜❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳ ❛s✴✳♥t✻✹
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✲ ✱①t✳♥s✴✵♥ ✶✳ ✷❛ ✸✳③❝✷❛✹
❙✳ ❝✺✸♣r✺❜❛rá ✳♥ t✺✶✺s ✷✺s s✳✸✴♣✳r❢✴✷✳s q✉✳ ✳✷ ✳s♣✳s✺r ✶✳ ✷❛
❝❛♣❛ s✳❛✻ ❝✺✸✺ ✸í♥✴✸✺✻ ✳✷ t✳✵r✴❝✺ ✶✳✶✉❝✴✶✺ ✶✳ ✷❛ s✳❝❝✴✵♥✲t✴♣✺
✶✳ ✷✺s ♣✷❛♥✺s✹
▲❛ s✉♣✳r❢✴❝✴✳ ❛❝❛❜❛✶❛ q✉✳✶❛rá ✷✴s❛✻ ❝✺♥ ✉♥❛ t✳①t✉r❛ ✉♥✴❢✺r✸✳
② s✴♥ s✳❣r✳❣❛❝✴✺♥✳s✹
▲❛ ❝❛♣❛ t✳♥✶rá ✷❛ ♣✳♥✶✴✳♥t✳ ✳s♣✳❝✴❢✴❝❛✶❛ ✳♥ ✷❛ ❉✹✼✹ ✺ ✳♥ s✉
✶✳❢✳❝t✺ ✷❛ q✉✳ ✳s♣✳❝✴❢✴q✉✳ ✷❛ ❉✹❋✹
▲❛ s✉♣✳r❢✴❝✴✳ ✶✳ ✷❛ ❝❛♣❛ q✉✳✶❛rá ♣✷❛♥❛ ② ❛ ♥✴✐✳✷✻ ❝✺♥ ✷❛s
r❛s❛♥t✳s ♣r✳✐✴st❛s ✳♥ ✷❛ ❉✹✼✹
✼✳♥✶rá ✳✷ ✸✳♥✺r ♥ú✸✳r✺ ✶✳ ❥✉♥t❛s ✷✺♥❣✴t✉✶✴♥❛✷✳s ♣✺s✴❜✷✳s✹
✱st❛s t✳♥✶rá♥ ✷❛ ✸✴s✸❛ t✳①t✉r❛✻ ✶✳♥s✴✶❛✶ ② ❛❝❛❜❛✶✺ q✉✳ ✳✷
r✳st✺ ✶✳ ✷❛ ❝❛♣❛✹
❙✳ ❛✷❝❛♥③❛rá✻ ❝✺✸✺ ✸í♥✴✸✺✻ ✳✷ ❣r❛✶✺ ✶✳ ❝✺✸♣❛❝t❛❝✴✵♥
♣r✳✐✴st✺ s✳❣ú♥ ✷❛ ♥✺r✸❛ ✽▲✼✲✾✿❀ ❁✳♥s❛②✺ ▼❛rs❂❛✷✷❃✹
✼✺✷✳r❛♥❝✴❛s ❛ ✳❥✳❝✉❝✴✵♥❄
✲ ✽✴✐✳✷ ✶✳ ✷❛s ❝❛♣❛s❄ ➧✾✿ ✸✸
✲ ❅✷❛♥✳✴✶❛✶ ✶✳ ✷❛s ❝❛♣❛s❄ ➧❆ ✸✸❇❈ ✸
✲ ❊✳❣✉✷❛r✴✶❛✶ s✉♣✳r❢✴❝✴❛✷ ✶✳ ✷❛s ❝❛♣❛s❄ ● ✾❍ ✶✸❇■ ❂✸
✲ ✱s♣✳s✺r ✶✳ ❝❛✶❛ ❝❛♣❛❄ ❏ ❆❍❑ ✶✳✷ ✳s♣✳s✺r t✳✵r✴❝✺
✲ ✱s♣✳s✺r ✶✳✷ ❝✺♥❥✉♥t✺❄ ❏ ❀❍❑ ✶✳✷ ✳s♣✳s✺r t✳✵r✴❝✺
◆✺♥✶✴❝✴✺♥✳s ✶✳✷ ♣r✺❝✳s✺ ✶✳ ✳❥✳❝✉❝✴✵♥ ✶✳ ✷❛s ✺❜r❛s
▲❛ ❝❛♣❛ ♥✺ s✳ ✳①t✳♥✶✳rá ❂❛st❛ q✉✳ s✳ ❂❛②❛ ❝✺✸♣r✺❜❛✶✺ q✉✳
✷❛ s✉♣✳r❢✴❝✴✳ s✺❜r✳ ✷❛ q✉✳ ✶✳❜✳ ❛s✳♥t❛rs✳ t✴✳♥✳ ✷❛s
❝✺♥✶✴❝✴✺♥✳s ✶✳ ❝❛✷✴✶❛✶ ② ❢✺r✸❛ ♣r✳✐✴st❛s✻ ❝✺♥ ✷❛s t✺✷✳r❛♥❝✴❛s
✳st❛❜✷✳❝✴✶❛✹ ❙✴ ✳♥ ✳st❛ s✉♣✳r❢✴❝✴✳ ❂❛② ✶✳❢✳❝t✺s ✺
✴rr✳❣✉✷❛r✴✶❛✶✳s q✉✳ ✳①❝✳✶❛♥ ✶✳ ✷❛s t✺✷✳r❛❜✷✳s✻ s✳ ❝✺rr✳❣✴rá♥
❛♥t✳s ✶✳ ✷❛ ✳❥✳❝✉❝✴✵♥ ✶✳ ✷❛ ♣❛rt✴✶❛ ✶✳ ✺❜r❛✹
❙✴ ✷❛ s✉♣✳r❢✴❝✴✳ ✳s ❣r❛♥✉✷❛r ✺ tr❛t❛✶❛ ❝✺♥ ❝✺♥❣✷✺✸✳r❛♥t✳s
❂✴✶rá✉✷✴❝✺s✻ s✴♥ ♣❛✐✴✸✳♥t✺ ❂✴✶r✺❝❛r❜✺♥✺✻ s✳ ❂❛rá ✉♥ r✴✳❣✺ ✶✳
✴✸♣r✴✸❛❝✴✵♥✻ q✉✳ ❝✉✸♣✷✴rá ✷❛s ♣r✳s❝r✴♣❝✴✺♥✳s ✶✳ s✉ ♣✷✴✳❣✺ ✶✳
❝✺♥✶✴❝✴✺♥✳s✹
❙✳ s✉s♣✳♥✶✳rá♥ ✷✺s tr❛❜❛❥✺s ❝✉❛♥✶✺ ✷❛ t✳✸♣✳r❛t✉r❛ s✳❛
✴♥❢✳r✴✺r ❛ ✿➦◆ ✳♥ ❝❛s✺ ✶✳ ✷✷✉✐✴❛✹
❙✳ ❛♣✷✴❝❛rá ✉♥❛ ❝❛♣❛ ✉♥✴❢✺r✸✳ ② ❢✴♥❛ ✶✳ ✷✴♥✶❛♥t✳ ✶✳
❛✶❂✳r✳♥❝✴❛ ✶✳ ✉♥✴✵♥ ❝✺♥ ✷❛ ✸✳③❝✷❛✹ ✽✺ ♣✉✳✶✳ t✳♥✳r r✳st✺s
❢✷✉✴✶✴❢✴❝❛♥t✳s ✺ ❛❣✉❛ ✳♥ ✷❛ s✉♣✳r❢✴❝✴✳✹
✱✷ r✴✳❣✺ ✳st❛rá ❝✉r❛✶✺ ② ❝✺♥s✳r✐❛rá t✺✶❛ ✷❛ ❝❛♣❛❝✴✶❛✶ ✶✳
✉♥✴✵♥ ❝✺♥ ✷❛ ✸✳③❝✷❛✹ ✽✺ ♣✉✳✶✳ t✳♥✳r r✳st✺s ✶✳ ❢✷✉✴✶✴❢✴❝❛♥t✳s ✺
❛❣✉❛ ✳♥ ✷❛ s✉♣✳r❢✴❝✴✳✹
▲❛ ✳①t✳♥s✴✵♥ ✶✳ ✷❛ ✸✳③❝✷❛ s✳ ❂❛rá ✸✳❝á♥✴❝❛✸✳♥t✳
✳✸♣✳③❛♥✶✺ ♣✺r ✳✷ ❜✺r✶✳ ✴♥❢✳r✴✺r ✶✳ ✷❛ ❝❛♣❛ ② ❝✺♥ ✷❛ ✸❛②✺r
❝✺♥t✴♥✉✴✶❛✶ ♣✺s✴❜✷✳✹
▲❛ ✳①t✳♥✶✳✶✺r❛ ✳st❛rá ✳q✉✴♣❛✶❛ ❝✺♥ ✶✴s♣✺s✴t✴✐✺ ❛✉t✺✸át✴❝✺ ✶✳
♥✴✐✳✷❛❝✴✵♥✹
✱♥ ✷❛s ✐í❛s s✴♥ ✸❛♥t✳♥✴✸✴✳♥t✺ ✶✳ ✷❛ ❝✴r❝✉✷❛❝✴✵♥✻ ❝✺♥
s✉♣✳r❢✴❝✴✳s ❛ ✳①t✳♥✶✳r s✉♣✳r✴✺r✳s ❛ ❖❍✹❍❍❍ ✸P ✻ s✳ ✳①t✳♥✶✳rá
✷❛ ❝❛♣❛ ✳♥ t✺✶❛ s✉ ❛♥❝❂✉r❛✻ tr❛❜❛❥❛♥✶✺ s✴ ❢✉✳r❛ ♥✳❝✳s❛r✴✺ ❝✺♥
✶✺s ✺ ✸ás ✳①t✳♥✶✺r❛s ✷✴❣✳r❛✸✳♥t✳ ✶✳s❢❛s❛✶❛✻ ✳✐✴t❛♥✶✺ ❥✉♥t❛s
✷✺♥❣✴t✉✶✴♥❛✷✳s✹
▲❛ ✸✳③❝✷❛ s✳ ❝✺✷✺❝❛rá ✳♥ ❢r❛♥❥❛s s✉❝✳s✴✐❛s ✸✴✳♥tr❛s ✳✷ ❜✺r✶✳
✶✳ ✷❛ ❢r❛♥❥❛ ❝✺♥t✴❣✉❛ ✳st◗ t✺✶❛✐í❛ ❝❛✷✴✳♥t✳ ② ✳♥ ❝✺♥✶✴❝✴✺♥✳s ✶✳
s✳r ❝✺✸♣❛❝t❛✶❛✹
▲❛ t✳✸♣✳r❛t✉r❛ ✶✳ ✷❛ ✸✳③❝✷❛ ✳♥ ✳✷ ✸✺✸✳♥t✺ ✶✳ s✉ ✳①t✳♥✶✴✶✺
♥✺ s✳rá ✴♥❢✳r✴✺r ❛ ✷❛ ✶✳ ✷❛ ❢✵r✸✉✷❛ ✶✳ tr❛❜❛❥✺✹
✱♥ ❝❛s✺ ✶✳ ❛✷✴✸✳♥t❛❝✴✵♥ ✴♥t✳r✸✴t✳♥t✳✻ s✳ ❝✺✸♣r✺❜❛rá q✉✳ ✷❛
t✳✸♣✳r❛t✉r❛ ✶✳ ✷❛ ✸✳③❝✷❛ q✉✳ q✉✳✶✳ s✴♥ ✳①t✳♥✶✳r✻ ✳♥ ✷❛ t✺✷✐❛
✶✳ ✷❛ ✳①t✳♥✶✳✶✺r❛ ② ✶✳❜❛❥✺ ✶✳ ◗st❛✻ ♥✺ s✳❛ ✴♥❢✳r✴✺r ❛ ✷❛ ✶✳ ✷❛
❢✵r✸✉✷❛ ✶✳ tr❛❜❛❥✺✹
▲❛ ❝✺✸♣❛❝t❛❝✴✵♥ ✳✸♣✳③❛rá ❛ ✷❛ t✳✸♣✳r❛t✉r❛ ✸ás ❛✷t❛ ♣✺s✴❜✷✳
q✉✳ ♣✉✳✶❛ s✺♣✺rt❛r ✷❛ ❝❛r❣❛✹
❙✳ ✉t✴✷✴③❛rá ✉♥ r✺✶✴✷✷✺ ✐✴❜r❛t✺r✴✺ ❛✉t✺♣r✺♣✉✷s❛✶✺ ② ✶✳ ❢✺r✸❛
❝✺♥t✴♥✉❛✹ ▲❛s ♣✺s✴❜✷✳s ✴rr✳❣✉✷❛r✴✶❛✶✳s✻ s✳ ❝✺rr✳❣✴rá♥
✸❛♥✉❛✷✸✳♥t✳
❙✴ ✳✷ ✳①t✳♥✶✴✶✺ ✶✳ ✷❛ ✸✳③❝✷❛ s✳ ❂❛❝✳ ♣✺r ❢r❛♥❥❛s✻ ❛✷ ❝✺✸♣❛❝t❛r
✉♥❛ ✶✳ ✳st❛s s✳ ❛✸♣✷✴❛rá ✷❛ ③✺♥❛ ✶✳ ❛♣✴s✺♥❛✶✺s ♣❛r❛ q✉✳ s✳
✴♥❝✷✉②❛✻ ❝✺✸✺ ✸í♥✴✸✺✻ ✾✿ ❝✸ ✶✳ ✷❛ ❛♥t✳r✴✺r✹
▲✺s r✺✶✴✷✷✺s ✷✷✳✐❛rá♥ s✉ r✉✳✶❛ ✸✺tr✴③ ✶✳✷ ✷❛✶✺ ✸ás ♣r✵①✴✸✺ ❛ ✷❛
✳①t✳♥✶✳✶✺r❛❘ s✉s ❝❛✸❜✴✺s ✶✳ ✶✴r✳❝❝✴✵♥ s✳ ❂❛rá s✺❜r✳ ✷❛
✸✳③❝✷❛ ❝✺✸♣❛❝t❛✶❛✻ ② s✉s ❝❛✸❜✴✺s ✶✳ s✳♥t✴✶✺ s✳ ❂❛rá♥ ❝✺♥
s✉❛✐✴✶❛✶✹ ❙✳ ❝✉✴✶❛rá q✉✳ ✷✺s ✳✷✳✸✳♥t✺s ✶✳ ❝✺✸♣❛❝t❛❝✴✵♥
✳st◗♥ ✷✴✸♣✴✺s ②✻ s✴ ✳s ♣r✳❝✴s✺✻ ❂ú✸✳✶✺s✹
❙✳ ♣r✺❝✉r❛rá q✉✳ ✷❛s ❥✉♥t❛s tr❛♥s✐✳rs❛✷✳s ✶✳ ❝❛♣❛s
s✺❜r✳♣✉✳st❛s q✉✳✶✳♥ ❛ ✉♥ ✸í♥✴✸✺ ✶✳ ✿ ✸ ✉♥❛ ✶✳ ✷❛ ✺tr❛s✻ ②
q✉✳ ✷❛s ✷✺♥❣✴t✉✶✴♥❛✷✳s q✉✳✶✳♥ ❛ ✉♥ ✸í♥✴✸✺ ✶✳ ✾✿ ❝✸ ✉♥❛ ✶✳ ✷❛
✺tr❛✹
▲❛s ❥✉♥t❛s s✳rá♥ ✐✳rt✴❝❛✷✳s ② t✳♥✶rá♥ ✉♥❛ ❝❛♣❛ ✉♥✴❢✺r✸✳ ② ❢✴♥❛
✶✳ r✴✳❣✺ ✶✳ ❛✶❂✳r✳♥❝✴❛✹
▲❛ ♥✉✳✐❛ ✸✳③❝✷❛ s✳ ✳①t✳♥✶✳rá ❝✺♥tr❛ ✷❛ ❥✉♥t❛✻ s✳ ❛♣✴s✺♥❛rá ②
❛✷✴s❛rá ❝✺♥ ✳✷✳✸✳♥t✺s ❛✶✳❝✉❛✶✺s ② ❝❛✷✴✳♥t✳s✻ ❛♥t✳s ✶✳
♣✳r✸✴t✴r ✳✷ ♣❛s✺ ✶✳✷ ✳q✉✴♣✺ ✶✳ ❛♣✴s✺♥❛✶✺✹ ▲❛s ❥✉♥t❛s
tr❛♥s✐✳rs❛✷✳s ✶✳ ✷❛s ❝❛♣❛s ✶✳ r✺✶❛✶✉r❛ s✳ ❛♣✴s✺♥❛rá♥
tr❛♥s✐✳rs❛✷✸✳♥t✳✻ ✶✴s♣✺♥✴✳♥✶✺ ✷✺s ❛♣✺②✺s ♥✳❝✳s❛r✴✺s ♣❛r❛ ✳✷
r✺✶✴✷✷✺✹

▲❛s ❥✉♥t❛s t✳♥✶rá♥ ✷❛ ✸✴s✸❛ t✳①t✉r❛✻ ✶✳♥s✴✶❛✶ ② ❛❝❛❜❛✶✺ q✉✳
✳✷ r✳st✺ ✶✳ ✷❛ ❝❛♣❛✹
▲❛s ✴rr✳❣✉✷❛r✴✶❛✶✳s q✉✳ ✳①❝✳✶❛♥ ✶✳ ✷❛ t✺✷✳r❛♥❝✴❛s
✳s♣✳❝✴❢✴❝❛✶❛s ② ✷❛s ③✺♥❛s q✉✳ r✳t✳♥❣❛♥ ❛❣✉❛ s✺❜r✳ ✷❛
s✉♣✳r❢✴❝✴✳✻ s✳ ❝✺rr✳❣✴rá♥ s✳❣ú♥ ✷❛s ✴♥str✉❝❝✴✺♥✳s ✶✳ ✷❛ ❉✹❋✹
✽✺ s✳ ❛✉t✺r✴③❛rá ✳✷ ♣❛s✺ ✶✳ ✐✳❂í❝✉✷✺s ② ✸❛q✉✴♥❛r✴❛ ❂❛st❛ q✉✳
✷❛ ✸✳③❝✷❛ ♥✺ ◗st✳ ❛♣✴s✺♥❛✶❛✻ ❛ ✷❛ t✳✸♣✳r❛t✉r❛ ❛✸❜✴✳♥t✳ ② ❝✺♥
✷❛ ✶✳♥s✴✶❛✶ ❛✶✳❝✉❛✶❛✹
◆✺♥tr✺✷ ② ❝r✴t✳r✴✺s ✶✳ ❛❝✳♣t❛❝✴✵♥ ② r✳❝❂❛③✺
t ✸✳✶✴✶❛ s✳❣ú♥ ✷❛s ✳s♣✳❝✴❢✴❝❛❝✴✺♥✳s ✶✳ ✷❛ ❉✹✼✹
✽✺ s✳ ✴♥❝✷✉②✳♥ ✳♥ ✳st✳ ❝r✴t✳r✴✺ ✷❛s r✳♣❛r❛❝✴✺♥✳s ✶✳
✴rr✳❣✉✷❛r✴✶❛✶✳s s✉♣✳r✴✺r✳s ❛ ✷❛ t✺✷✳r❛❜✷✳✹
✽✺ ✳s ❛❜✺♥✺ ✳♥ ✳st❛ ✉♥✴✶❛✶ ✶✳ ✺❜r❛ ❝✉❛✷q✉✴✳r r✴✳❣✺ s✳✷✷❛✶✺
q✉✳ s✳ ❛ñ❛✶❛ ♣❛r❛ ✶❛r ❛♣✳r✲t✉r❛
❛✷ trá♥s✴t✺✹
✽✺ ✳s ❛❜✺♥✺ ✳♥ ✳st❛ ✉♥✴✶❛✶ ✶✳ ✺❜r❛ ✳✷ r✴✳❣✺ ✶✳ ✴✸♣r✴✸❛❝✴✵♥ ✺
❛✶❂✳r✳♥❝✴❛✹
✱✷ ❛❜✺♥✺ ✶✳ ✷✺s tr❛❜❛❥✺s ✶✳ ♣r✳♣❛r❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳
❛s✴✳♥t✺ ❝✺rr✳s♣✺♥✶✳ ❛ ✷❛ ✉♥✴✲✶❛✶
✶✳ ✺❜r❛ ✶✳ ✷❛ ❝❛♣❛ s✉❜②❛❝✳♥t✳✹
◆✺♥✶✴❝✴✺♥✳s ✶✳ ✉s✺ ② ✸❛♥t✳♥✴✸✴✳♥t✺
❙✳❣ú♥ ✳s♣✳❝✴❢✴❝❛❝✴✺♥✳s ✶✳ ✷❛ ❉✹✼✹

■✹✾■✹ ❚❯❙✱❙ ❉✱ ▼✱❩◆▲❯ ❚❱✼❲▼❱✽❳❙❯ ✱✽ ❋❊❮❳

◆✺♥✶✴❝✴✺♥✳s ✶✳ ✷✺s ✸❛t✳r✴❛✷✳s ✳s♣✳❝í❢✴❝✺s ②❇✺ ✶✳ ✷❛s ♣❛rt✴✶❛s
✶✳ ✺❜r❛ ✳❥✳❝✉t❛✶❛
❋✺r✸❛❝✴✵♥ ✶✳ ❜❛s✳s ♣❛r❛ ♣❛✐✴✸✳♥t✺✻ ❝✺♥ ✸✳③❝✷❛ ❜✴t✉✸✴♥✺s❛
❝✺✷✺❝❛✶❛ ✳♥ ✺❜r❛ ❛ t✳✸♣✳r❛t✉r❛ s✉♣✳r✴✺r ❛ ✷❛ ✶✳✷ ❛✸❜✴✳♥t✳✹
❙✳ ❝✺♥s✴✶✳r❛♥ ✴♥❝✷✉✴✶❛s ✳♥ ✳st❛ ♣❛rt✴✶❛ ✷❛s ✺♣✳r❛❝✴✺♥✳s
s✴❣✉✴✳♥t✳s❄
✲ ❅r✳♣❛r❛❝✴✵♥ ② ❝✺✸♣r✺❜❛❝✴✵♥ ✶✳ ✷❛ s✉♣✳r❢✴❝✴✳ ✶✳ ❛s✴✳♥t✺✹
✲ ✱①t✳♥s✴✵♥ ✶✳ ✷❛ ✸✳③❝✷❛✹
▲❛ s✉♣✳r❢✴❝✴✳ ❛❝❛❜❛✶❛ q✉✳✶❛rá ✷✴s❛✻ ❝✺♥ ✉♥❛ t✳①t✉r❛ ✉♥✴❢✺r✸✳
② s✴♥ s✳❣r✳❣❛❝✴✺♥✳s✹
▲❛ ❝❛♣❛ t✳♥✶rá ✷❛ ♣✳♥✶✴✳♥t✳ ✳s♣✳❝✴❢✴❝❛✶❛ ✳♥ ✷❛ ❉✹✼✹ ✺ ✳♥ s✉
✶✳❢✳❝t✺ ✷❛ q✉✳ ✳s♣✳❝✴❢✴q✉✳ ✷❛ ❉✹❋✹
✼✳♥✶rá ✳✷ ✸✳♥✺r ♥ú✸✳r✺ ✶✳ ❥✉♥t❛s ✷✺♥❣✴t✉✶✴♥❛✷✳s ♣✺s✴❜✷✳s✹
✱st❛s t✳♥✶rá♥ ✷❛ ✸✴s✸❛ t✳①t✉r❛✻ ✶✳♥s✴✶❛✶ ② ❛❝❛❜❛✶✺ q✉✳ ✳✷
r✳st✺ ✶✳ ✷❛ ❝❛♣❛✹
✼✺✷✳r❛♥❝✴❛s ❛ ✳❥✳❝✉❝✴✵♥❄
✲ ✽✴✐✳✷ ✶✳ ✷❛s ❝❛♣❛s❄ ➧✾✿ ✸✸
✲ ❅✷❛♥✳✴✶❛✶ ✶✳ ✷❛s ❝❛♣❛s❄ ➧❆ ✸✸❇❈ ✸
✲ ❊✳❣✉✷❛r✴✶❛✶ s✉♣✳r❢✴❝✴❛✷ ✶✳ ✷❛s ❝❛♣❛s❄ ● ✾❍ ✶✸❇■ ❂✸
✲ ✱s♣✳s✺r ✶✳ ❝❛✶❛ ❝❛♣❛❄ ❏ ❆❍❑ ✶✳✷ ✳s♣✳s✺r t✳✵r✴❝✺
✲ ✱s♣✳s✺r ✶✳✷ ❝✺♥❥✉♥t✺❄ ❏ ❀❍❑ ✶✳✷ ✳s♣✳s✺r t✳✵r✴❝✺
◆✺♥✶✴❝✴✺♥✳s ✶✳✷ ♣r✺❝✳s✺ ✶✳ ✳❥✳❝✉❝✴✵♥ ✶✳ ✷❛s ✺❜r❛s
▲❛ ❝❛♣❛ ♥✺ s✳ ✳①t✳♥✶✳rá ❂❛st❛ q✉✳ s✳ ❂❛②❛ ❝✺✸♣r✺❜❛✶✺ q✉✳
✷❛ s✉♣✳r❢✴❝✴✳ s✺❜r✳ ✷❛ q✉✳ ✶✳❜✳ ❛s✳♥t❛rs✳ t✴✳♥✳ ✷❛s
❝✺♥✶✴❝✴✺♥✳s ✶✳ ❝❛✷✴✶❛✶ ② ❢✺r✸❛ ♣r✳✐✴st❛s✻ ❝✺♥ ✷❛s t✺✷✳r❛♥❝✴❛s
✳st❛❜✷✳❝✴✶❛✹ ❙✴ ✳♥ ✳st❛ s✉♣✳r❢✴❝✴✳ ❂❛② ✶✳❢✳❝t✺s ✺
✴rr✳❣✉✷❛r✴✶❛✶✳s q✉✳ ✳①❝✳✶❛♥ ✶✳ ✷❛s t✺✷✳r❛❜✷✳s✻ s✳ ❝✺rr✳❣✴rá♥
❛♥t✳s ✶✳ ✷❛ ✳❥✳❝✉❝✴✵♥ ✶✳ ✷❛ ♣❛rt✴✶❛ ✶✳ ✺❜r❛✹
❙✴ ✷❛ s✉♣✳r❢✴❝✴✳ ✳s ❣r❛♥✉✷❛r ✺ tr❛t❛✶❛ ❝✺♥ ❝✺♥❣✷✺✸✳r❛♥t✳s
❂✴✶rá✉✷✴❝✺s✻ s✴♥ ♣❛✐✴✸✳♥t✺ ❂✴✶r✺❝❛r❜✺♥✺✻ s✳ ❂❛rá ✉♥ r✴✳❣✺ ✶✳
✴✸♣r✴✸❛❝✴✵♥✻ q✉✳ ❝✉✸♣✷✴rá ✷❛s ♣r✳s❝r✴♣❝✴✺♥✳s ✶✳ s✉ ♣✷✴✳❣✺ ✶✳
❝✺♥✶✴❝✴✺♥✳s✹
❙✳ s✉s♣✳♥✶✳rá♥ ✷✺s tr❛❜❛❥✺s ❝✉❛♥✶✺ ✷❛ t✳✸♣✳r❛t✉r❛ s✳❛
✴♥❢✳r✴✺r ❛ ✿➦◆ ✳♥ ❝❛s✺ ✶✳ ✷✷✉✐✴❛✹
❙✳ ❛♣✷✴❝❛rá ✉♥❛ ❝❛♣❛ ✉♥✴❢✺r✸✳ ② ❢✴♥❛ ✶✳ ✷✴♥✶❛♥t✳ ✶✳
❛✶❂✳r✳♥❝✴❛ ✶✳ ✉♥✴✵♥ ❝✺♥ ✷❛ ✸✳③❝✷❛✹ ✽✺ ♣✉✳✶✳ t✳♥✳r r✳st✺s
❢✷✉✴✶✴❢✴❝❛♥t✳s ✺ ❛❣✉❛ ✳♥ ✷❛ s✉♣✳r❢✴❝✴✳✹
✱✷ r✴✳❣✺ ✳st❛rá ❝✉r❛✶✺ ② ❝✺♥s✳r✐❛rá t✺✶❛ ✷❛ ❝❛♣❛❝✴✶❛✶ ✶✳
✉♥✴✵♥ ❝✺♥ ✷❛ ✸✳③❝✷❛✹ ✽✺ ♣✉✳✶✳ t✳♥✳r r✳st✺ ✶✳ ❢✷✉✴✶✴❢✴❝❛♥t✳s ✺
❛❣✉❛ ✳♥ ✷❛ s✉♣✳r❢✴❝✴✳✹
▲❛ ✳①t✳♥s✴✵♥ ✶✳ ✷❛ ✸✳③❝✷❛ s✳ ❂❛rá ✸✳❝á♥✴❝❛✸✳♥t✳
✳✸♣✳③❛♥✶✺ ♣✺r ✳✷ ❜✺r✶✳ ✴♥❢✳r✴✺r ✶✳ ✷❛ ❝❛♣❛ ② ❝✺♥ ✷❛ ✸❛②✺r
❝✺♥t✴♥✉✴✶❛✶ ♣✺s✴❜✷✳✹
▲❛ ✳①t✳♥✶✳✶✺r❛ ✳st❛rá ✳q✉✴♣❛✶❛ ❝✺♥ ✶✴s♣✺s✴t✴✐✺ ❛✉t✺✸át✴❝✺ ✶✳
♥✴✐✳✷❛❝✴✵♥✹
✱♥ ✷❛s ✐í❛s s✴♥ ✸❛♥t✳♥✴✸✴✳♥t✺ ✶✳ ✷❛ ❝✴r❝✉✷❛❝✴✵♥✻ ❝✺♥
s✉♣✳r❢✴❝✴✳s ❛ ✳①t✳♥✶✳r s✉♣✳r✴✺r✳s ❛ ❖❍✹❍❍❍ ✸P ✻ s✳ ✳①t✳♥✶✳rá
✷❛ ❝❛♣❛ ✳♥ t✺✶❛ s✉ ❛♥❝❂✉r❛✻ tr❛❜❛❥❛♥✶✺ s✴ ❢✉✳r❛ ♥✳❝✳s❛r✴✺ ❝✺♥
✶✺s ✺ ✸ás ✳①t✳♥✶✺r❛s ✷✴❣✳r❛✸✳♥t✳ ✶✳s❢❛s❛✶❛✻ ✳✐✴t❛♥✶✺ ❥✉♥t❛s
✷✺♥❣✴t✉✶✴♥❛✷✳s✹
▲❛ ✸✳③❝✷❛ s✳ ❝✺✷✺❝❛rá ✳♥ ❢r❛♥❥❛s s✉❝✳s✴✐❛s ✸✴✳♥tr❛s ✳✷ ❜✺r✶✳
✶✳ ✷❛ ❢r❛♥❥❛ ❝✺♥t✴❣✉❛ ✳st◗ t✺✶❛✐í❛ ❝❛✷✴✳♥t✳ ② ✳♥ ❝✺♥✶✴❝✴✺♥✳s ✶✳
s✳r ❝✺✸♣❛❝t❛✶❛✹
❙✴ ✳✷ ✳①t✳♥✶✴✶✺ ✶✳ ✷❛ ✸✳③❝✷❛ s✳ ❂❛❝✳ ♣✺r ❢r❛♥❥❛s✻ ❛✷ ❝✺✸♣❛❝t❛r
✉♥❛ ✶✳ ✳st❛s s✳ ❛✸♣✷✴❛rá ✷❛ ③✺♥❛ ✶✳ ❛♣✴s✺♥❛✶✺s ♣❛r❛ q✉✳ s✳
✴♥❝✷✉②❛✻ ❝✺✸✺ ✸í♥✴✸✺✻ ✾✿ ❝✸ ✶✳ ✷❛ ❛♥t✳r✴✺r✹
▲✺s r✺✶✴✷✷✺s ✷✷✳✐❛rá♥ s✉ r✉✳✶❛ ✸✺tr✴③ ✶✳✷ ✷❛✶✺ ✸ás ♣r✵①✴✸✺ ❛ ✷❛
✳①t✳♥✶✳✶✺r❛❘ s✉s ❝❛✸❜✴✺s ✶✳ ✶✴r✳❝❝✴✵♥ s✳ ❂❛rá s✺❜r✳ ✷❛
✸✳③❝✷❛ ❝✺✸♣❛❝t❛✶❛✻ ② s✉s ❝❛✸❜✴✺s ✶✳ s✳♥t✴✶✺ s✳ ❂❛rá♥ ❝✺♥
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s✱❛✈✲❞❛❞✳ ❙❡ ❝✱✲❞❛rá q✱❡ ❧♦s ❡❧❡♠❡♥t♦s ❞❡ ❝♦♠♣❛❝t❛❝✲ó♥
❡st✴♥ ❧✲♠♣✲♦s ②✵ s✲ ❡s ♣r❡❝✲s♦✵ ❤ú♠❡❞♦s✳
❙❡ ♣r♦❝✱r❛rá q✱❡ ❧❛s ❥✱♥t❛s tr❛♥s✈❡rs❛❧❡s ❞❡ ❝❛♣❛s
s♦❜r❡♣✱❡st❛s q✱❡❞❡♥ ❛ ✱♥ ♠í♥✲♠♦ ❞❡ ✺ ♠ ✱♥❛ ❞❡ ❧❛ ♦tr❛s✵ ②
q✱❡ ❧❛s ❧♦♥❣✲t✱❞✲♥❛❧❡s q✱❡❞❡♥ ❛ ✱♥ ♠í♥✲♠♦ ❞❡ ✶✺ ❝♠ ✱♥❛ ❞❡ ❧❛
♦tr❛✳
▲❛s ❥✱♥t❛s s❡rá♥ ✈❡rt✲❝❛❧❡s ② t❡♥❞rá♥ ✱♥❛ ❝❛♣❛ ✱♥✲❢♦r♠❡ ② ❢✲♥❛
❞❡ r✲❡❣♦ ❞❡ ❛❞❤❡r❡♥❝✲❛✳
▲❛ ♥✱❡✈❛ ♠❡③❝❧❛ s❡ ❡①t❡♥❞❡rá ❝♦♥tr❛ ❧❛ ❥✱♥t❛✵ s❡ ❛♣✲s♦♥❛rá ②
❛❧✲s❛rá ❝♦♥ ❡❧❡♠❡♥t♦s ❛❞❡❝✱❛❞♦s ② ❝❛❧✲❡♥t❡s✵ ❛♥t❡s ❞❡
♣❡r♠✲t✲r ❡❧ ♣❛s♦ ❞❡❧ ❡q✱✲♣♦ ❞❡ ❛♣✲s♦♥❛❞♦✳ ▲❛s ❥✱♥t❛s
tr❛♥s✈❡rs❛❧❡s ❞❡ ❧❛s ❝❛♣❛s ❞❡ r♦❞❛❞✱r❛ s❡ ❛♣✲s♦♥❛rá♥
tr❛♥s✈❡rs❛❧♠❡♥t❡✵ ❞✲s♣♦♥✲❡♥❞♦ ❧♦s ❛♣♦②♦s ♥❡❝❡s❛r✲♦s ♣❛r❛ ❡❧
r♦❞✲❧❧♦✳
▲❛s ❥✱♥t❛s t❡♥❞rá♥ ❧❛ ♠✲s♠❛ t❡①t✱r❛✵ ❞❡♥s✲❞❛❞ ② ❛❝❛❜❛❞♦ q✱❡
❡❧ r❡st♦ ❞❡ ❧❛ ❝❛♣❛✳
▲❛s ✲rr❡❣✱❧❛r✲❞❛❞❡s q✱❡ ❡①❝❡❞❛♥ ❞❡ ❧❛ t♦❧❡r❛♥❝✲❛s
❡s♣❡❝✲❢✲❝❛❞❛s ② ❧❛s ③♦♥❛s q✱❡ r❡t❡♥❣❛♥ ❛❣✱❛ s♦❜r❡ ❧❛
s✱♣❡r❢✲❝✲❡✵ s❡ ❝♦rr❡❣✲rá♥ s❡❣ú♥ ❧❛s ✲♥str✱❝❝✲♦♥❡s ❞❡ ❧❛ ✷✳✸✳
◆♦ s❡ ❛✱t♦r✲③❛rá ❡❧ ♣❛s♦ ❞❡ ✈❡❤í❝✱❧♦s ② ♠❛q✱✲♥❛r✲❛ ❤❛st❛ q✱❡
❧❛ ♠❡③❝❧❛ ♥♦ ✴st❡ ❛♣✲s♦♥❛❞❛✵ ❛ ❧❛ t❡♠♣❡r❛t✱r❛ ❛♠❜✲❡♥t❡ ② ❝♦♥
❧❛ ❞❡♥s✲❞❛❞ ❛❞❡❝✱❛❞❛✳
❈♦♥tr♦❧ ② ❝r✲t❡r✲♦s ❞❡ ❛❝❡♣t❛❝✲ó♥ ② r❡❝❤❛③♦
t ♠❡❞✲❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✲❢✲❝❛❝✲♦♥❡s ❞❡ ❧❛ ✷✳✹✳
◆♦ s❡ ✲♥❝❧✱②❡♥ ❡♥ ❡st❡ ❝r✲t❡r✲♦ ❧❛s r❡♣❛r❛❝✲♦♥❡s ❞❡
✲rr❡❣✱❧❛r✲❞❛❞❡s s✱♣❡r✲♦r❡s ❛ ❧❛ t♦❧❡r❛❜❧❡✳
◆♦ ❡s ❛❜♦♥♦ ❡♥ ❡st❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❝✱❛❧q✱✲❡r r✲❡❣♦ s❡❧❧❛❞♦
q✱❡ s❡ ❛ñ❛❞❛ ♣❛r❛ ❞❛r ❛♣❡rt✱r❛ ❛❧ trá♥s✲t♦✳
◆♦ ❡s ❛❜♦♥♦ ❡♥ ❡st❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❡❧ r✲❡❣♦ ❞❡ ✲♠♣r✲♠❛❝✲ó♥ ♦
❛❞❤❡r❡♥❝✲❛✳
❊❧ ❛❜♦♥♦ ❞❡ ❧♦s tr❛❜❛❥♦s ❞❡ ♣r❡♣❛r❛❝✲ó♥ ❞❡ ❧❛ s✱♣❡r❢✲❝✲❡ ❞❡
❛s✲❡♥t♦ ❝♦rr❡s♣♦♥❞❡ ❛ ❧❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❞❡ ❧❛ ❝❛♣❛
s✱❜②❛❝❡♥t❡✳
❈♦♥❞✲❝✲♦♥❡s ❞❡ ✱s♦ ② ♠❛♥t❡♥✲♠✲❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✲❢✲❝❛❝✲♦♥❡s ❞❡ ❧❛ ✷✳✹✳

✻✳✶✼✳ ❇❆❙❊❙ ✷❊ ✽❘❆❱❆✾❊❙❈❖❘■❆

❈♦♥❞✲❝✲♦♥❡s ❞❡ ❧♦s ♠❛t❡r✲❛❧❡s ❡s♣❡❝í❢✲❝♦s ②✿♦ ❞❡ ❧❛s ♣❛rt✲❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱t❛❞❛
✸♦r♠❛❝✲ó♥ ❞❡ ❜❛s❡ ♣❛r❛ ♣❛✈✲♠❡♥t♦ ❝♦♥ ❣r❛✈❛✾❡s❝♦r✲❛✳
❙❡ ❝♦♥s✲❞❡r❛♥ ✲♥❝❧✱✲❞❛s ❡♥ ❡st❛ ♣❛rt✲❞❛ ❧❛s ♦♣❡r❛❝✲♦♥❡s
s✲❣✱✲❡♥t❡s❀
✾ ❁r❡♣❛r❛❝✲ó♥ ② ❝♦♠♣r♦❜❛❝✲ó♥ ❞❡ ❧❛ s✱♣❡r❢✲❝✲❡ ❞❡ ❛s✲❡♥t♦✳
✾ ❊①t❡♥s✲ó♥ ❞❡ ❧❛ ♠❡③❝❧❛✳
✾ ❈♦♠♣❛❝t❛❝✲ó♥✳
❙❡ ❝♦♠♣r♦❜❛rá ❡♥ t♦❞♦s ❧♦s s❡♠✲♣❡r❢✲❧❡s q✱❡ ❡❧ ❡s♣❡s♦r ❞❡ ❧❛
❝❛♣❛ s❡❛✵ ❝♦♠♦ ♠í♥✲♠♦✵ ❡❧ t❡ór✲❝♦ ❞❡❞✱❝✲❞♦ ❞❡ ❧❛ s❡❝❝✲ó♥✾t✲♣♦
❞❡ ❧♦s ♣❧❛♥♦s✳
▲❛ ❝❛♣❛ t❡♥❞rá ❧❛ ♣❡♥❞✲❡♥t❡ ❡s♣❡❝✲❢✲❝❛❞❛ ❡♥ ❧❛ ✷✳✹✳ ♦ ❡♥ s✱
❞❡❢❡❝t♦ ❧❛ q✱❡ ❡s♣❡❝✲❢✲q✱❡ ❧❛ ✷✳✸✳
▲❛ s✱♣❡r❢✲❝✲❡ ❞❡ ❧❛ ❝❛♣❛ q✱❡❞❛rá ♣❧❛♥❛ ② ❛ ♥✲✈❡❧✵ ❝♦♥ ❧❛s
r❛s❛♥t❡s ♣r❡✈✲st❛s ❡♥ ❧❛ ✷✳✹✳
❙❡ ❛❧❝❛♥③❛rá✵ ❝♦♠♦ ♠í♥✲♠♦✵ ❡❧ ❣r❛❞♦ ❞❡ ❝♦♠♣❛❝t❛❝✲ó♥
♣r❡✈✲st♦ s❡❣ú♥ ❧❛ ♥♦r♠❛ ◆✹▲✾✶❂❃✿❄✻ ❅❡♥s❛②♦ ❁ró❝t♦r
▼♦❞✲❢✲❝❛❞♦❉✳
✹♦❧❡r❛♥❝✲❛s ❛ ❡❥❡❝✱❝✲ó♥❀
✾ ❘❡♣❧❛♥t❡♦ ❞❡ r❛s❛♥t❡s❀ ❋ ❂

✾ ✶✿✺ ❞❡❧ ❡s♣❡s♦r t❡ór✲❝♦
✾ ❁❧❛♥❡✲❞❛❞❀ ●✶❂ ♠♠✿✼ ♠
❈♦♥❞✲❝✲♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✱❝✲ó♥ ❞❡ ❧❛s ♦❜r❛s
▲❛ ❝❛♣❛ ♥♦ s❡ ❡①t❡♥❞❡rá ❤❛st❛ q✱❡ s❡ ❤❛②❛ ❝♦♠♣r♦❜❛❞♦ q✱❡
❧❛ s✱♣❡r❢✲❝✲❡ s♦❜r❡ ❧❛ q✱❡ ❞❡❜❡ ❛s❡♥t❛rs❡ t✲❡♥❡ ❧❛s
❝♦♥❞✲❝✲♦♥❡s ❞❡ ❝❛❧✲❞❛❞ ② ❢♦r♠❛ ♣r❡✈✲st❛s✵ ❝♦♥ ❧❛s t♦❧❡r❛♥❝✲❛s
❡st❛❜❧❡❝✲❞❛✳
❙✲ ❡♥ ❡st❛ s✱♣❡r❢✲❝✲❡ ❤❛② ❞❡❢❡❝t♦s ♦ ✲rr❡❣✱❧❛r✲❞❛❞❡s q✱❡
❡①❝❡❞❛♥ ❞❡ ❧❛s t♦❧❡r❛❜❧❡s✵ s❡ ❝♦rr❡❣✲rá♥ ❛♥t❡s ❞❡ ❧❛ ❡❥❡❝✱❝✲ó♥
❞❡ ❧❛ ♣❛rt✲❞❛ ❞❡ ♦❜r❛✳
❯♥❛ ✈❡③ ❝♦♠♣r♦❜❛❞❛ ❧❛ ❝❛♣❛ ❞❡ ❛s✲❡♥t♦ ② ❛♥t❡s ❞❡ ❧❛
❡①t❡♥s✲ó♥✵ ❤❛② q✱❡ r❡❣❛r ❧❛ s✱♣❡r❢✲❝✲❡ s✲♥ ❛♥❡❣❛r❧❛✳
❙❡ s✱s♣❡♥❞❡rá♥ ❧♦s tr❛❜❛❥♦s ❝✱❛♥❞♦ ❧❛ t❡♠♣❡r❛t✱r❛ ❛ ❧❛
s♦♠❜r❛ s❡❛ ✲♥❢❡r✲♦r ❛ ✺➦❈ ♦ ❝✱❛♥❞♦ ♣✱❡❞❛♥ ♣r♦❞✱❝✲rs❡
❤❡❧❛❞❛s✳
❙❡ ♣♦❞rá tr❛❜❛❥❛r ♥♦r♠❛❧♠❡♥t❡ ❝♦♥ ❧❧✱✈✲❛s ❧✲❣❡r❛s✳
❊❧ ✈❡rt✲❞♦ ② ❡①t❡♥s✲ó♥ s❡ r❡❛❧✲③❛rá♥ ❝♦♥ ❝✱✲❞❛❞♦✵ ❡✈✲t❛♥❞♦
s❡❣r❡❣❛❝✲♦♥❡s ② ❝♦♥t❛♠✲♥❛❝✲♦♥❡s✳
▲❛ ❡①t❡♥s✲ó♥ ❞❡ ❧❛ ♠❡③❝❧❛ s❡ ❤❛rá ❛♥t❡s ❞❡ ❧❛s ✻❍ ❤♦r❛s
❞❡s❞❡ s✱ ❢❛❜r✲❝❛❝✲ó♥✳
❊❧ ❡s♣❡s♦r ❞❡ ❧❛ t♦♥❣❛❞❛ ❛♥t❡s ❞❡ ❝♦♠♣❛❝t❛r s❡rá t❛❧ q✱❡
❞❡s♣✱✴s ❞❡❧ ❛♣✲s♦♥❛❞♦ s❡ ♦❜t❡♥❣❛ ❡❧ ❡s♣❡s♦r ♣r❡✈✲st♦ ❡♥ ❧❛
✷✳✹✳✵ ❝♦♥ ❧❛s t♦❧❡r❛♥❝✲❛s ❡st❛❜❧❡❝✲❞❛✳
▲❛ ❝❛♣❛ s❡ ❝♦♠♣❛❝t❛rá♥ ❡♥ ✱♥❛ s♦❧❛ t♦♥❣❛❞❛✵ ❞✲s♣♦♥✲❡♥❞♦ ❡❧
❡q✱✲♣♦ ♥❡❝❡s❛r✲♦ ♣❛r❛ ❝♦♥s❡❣✱✲r ❧❛ ❞❡♥s✲❞❛❞ ♣r❡s❝r✲t❛ ❡♥ ❡❧
❛♣❛rt❛❞♦ ❛♥t❡r✲♦r✳

❊❧ ❛♣✲s♦♥❛❞♦ s❡ ❤❛rá ❧♦♥❣✲t✱❞✲♥❛❧♠❡♥t❡✵ ❡♠♣❡③❛♥❞♦ ♣♦r ❡❧
❧❛❞♦ ♠ás ❜❛❥♦ ② ❛✈❛♥③❛♥❞♦ ❤❛❝✲❛ ❡❧ ♣✱♥t♦ ♠ás ❛❧t♦✳
❯♥❛ ✈❡③ ❛❝❛❜❛❞❛ ❧❛ ❝♦♠♣❛❝t❛❝✲ó♥✵ ♥♦ s❡ ♣❡r♠✲t❡ ❡❧ r❡❝r❡❝✲❞♦✵
♣❡r♦ s✲ ❧❛ ❛❧✲s❛❞❛ ② r❡❝♦♠♣❛❝t❛❝✲ó♥ ❝✱❛♥❞♦ ❤❛②❛ ③♦♥❛s q✱❡
s✱♣❡r❡♥ ❧❛ s✱♣❡r❢✲❝✲❡ t❡ór✲❝❛✳ ❙✲ ❢✱❡r❛ ♥❡❝❡s❛r✲♦ ❡❧ r❡❝r❡❝✲❞♦✵
❧❛ ✷✳✸✳ ♣✱❡❞❡ ♦♣t❛r ♣♦r ✲♥❝r❡♠❡♥t❛r ❡❧ ❡s♣❡s♦r ❞❡ ❧❛ ❝❛♣❛
s✱♣❡r✲♦r ♦ ❜✲❡♥ r❡❝♦♥str✱✲r ❧❛ ③♦♥❛ ❛❢❡❝t❛❞❛✳
❯♥❛ ✈❡③ ❛❝❛❜❛❞❛ ❧❛ ❝❛♣❛ ❞❡ ❣r❛✈❛✾❡s❝♦r✲❛✵ s❡ ♣✱❡❞❡ ❛♣❧✲❝❛r
✱♥ r✲❡❣♦ ❞❡ ❝✱r❛ s✲❣✱✲❡♥❞♦ ❧❛s ♣r❡s❝r✲♣❝✲♦♥❡s ❣❡♥❡r❛❧❡s
❡st❛❜❧❡❝✲❞❛s ♣❛r❛ ❡st❛s ❛♣❧✲❝❛❝✲♦♥❡s✳
❯♥❛ ✈❡③ ❢✲♥❛❧✲③❛❞❛ ❧❛ ❝♦♠♣❛❝t❛❝✲ó♥✵ ❧❛ ❝❛♣❛ ❣r❛✈❛✾❡s❝♦r✲❛
♣✱❡❞❡ ❛❜r✲rs❡ ❛❧ trá♥s✲t♦✳ ❊♥ ✴st❡ ❝❛s♦✵ ❛♥t❡s ❞❡ ♣r♦❝❡❞❡r ❛ ❧❛
❡①t❡♥s✲ó♥ ❞❡ ❧❛ ❝❛♣❛ s✱♣❡r✲♦r✵ ❡s ♥❡❝❡s❛r✲♦ ❝♦rr❡❣✲r ❧❛s
✲rr❡❣✱❧❛r✲❞❛❞❡s ❞❡ ❧❛ s✱♣❡r❢✲❝✲❡ ② ❝♦♠♣❛❝t❛r ❞❡ ♥✱❡✈♦✳
❈♦♥tr♦❧ ② ❝r✲t❡r✲♦s ❞❡ ❛❝❡♣t❛❝✲ó♥ ② r❡❝❤❛③♦
♠❏ ❞❡ ✈♦❧✱♠❡♥ r❡❛❧♠❡♥t❡ ❡❥❡❝✱t❛❞♦✵ ♠❡❞✲❞♦ ❞❡ ❛❝✱❡r❞♦ ❝♦♥
❧❛s s❡❝❝✲♦♥❡s✾t✲♣♦ s❡ñ❛❧❛❞❛s ❡♥ ❧❛ ✷✳✹✳
◆♦ s❡ ✲♥❝❧✱②❡♥ ❡♥ ❡st❡ ❝r✲t❡r✲♦ ❧❛s r❡♣❛r❛❝✲♦♥❡s ❞❡
✲rr❡❣✱❧❛r✲❞❛❞❡s s✱♣❡r✲♦r❡s ❛ ❧❛ t♦❧❡r❛❜❧❡✳
◆♦ ❡s ❛❜♦♥♦ ❡♥ ❡st❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❝✱❛❧q✱✲❡r r✲❡❣♦ s❡❧❧❛❞♦
q✱❡ s❡ ❛ñ❛❞❛ ♣❛r❛ ❞❛r ❛♣❡r✾t✱r❛
❛❧ trá♥s✲t♦✳
◆♦ ❡s ❛❜♦♥♦ ❡♥ ❡st❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❡❧ r✲❡❣♦ ❞❡ ✲♠♣r✲♠❛❝✲ó♥ ♦
❛❞❤❡r❡♥❝✲❛✳
❊❧ ❛❜♦♥♦ ❞❡ ❧♦s tr❛❜❛❥♦s ❞❡ ♣r❡♣❛r❛❝✲ó♥ ❞❡ ❧❛ s✱♣❡r❢✲❝✲❡ ❞❡
❛s✲❡♥t♦ ❝♦rr❡s♣♦♥❞❡ ❛ ❧❛ ✱♥✲❞❛❞ ❞❡ ♦❜r❛ ❞❡ ❧❛ ❝❛♣❛
s✱❜②❛❝❡♥t❡✳
❈♦♥❞✲❝✲♦♥❡s ❞❡ ✱s♦ ② ♠❛♥t❡♥✲♠✲❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✲❢✲❝❛❝✲♦♥❡s ❞❡ ❧❛ ✷✳✹✳
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❈♦♥❞✲❝✲♦♥❡s ❞❡ ❧♦s ♠❛t❡r✲❛❧❡s ❡s♣❡❝í❢✲❝♦s ②✿♦ ❞❡ ❧❛s ♣❛rt✲❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱t❛❞❛
❊❧❛❜♦r❛❝✲ó♥ ❞❡ t✲❡rr❛✾❝❡♠❡♥t♦ ❡♥ ♣❧❛♥t❛ s✲t✱❛❞❛ ❡♥ ❧❛ ♦❜r❛✳
▲❛ ♠❡③❝❧❛ s❡rá ❤♦♠♦❣✴♥❡❛ ② s✲♥ s❡❣r❡❣❛❝✲♦♥❡s ◆♦ s❡
✱t✲❧✲③❛rá♥ ❝❡♠❡♥t♦s ❞❡ ❝❛t❡❣♦rí❛ s✱♣❡r✲♦r ❛ ✼✺✳
▲❛s t✲❡rr❛s ❡st❛rá♥ ❡①❡♥t❛s ❞❡ ♠❛t❡r✲❛ ♦r❣á♥✲❝❛ ② ❞❡ ♦tr❛s
s✱st❛♥❝✲❛s q✱❡ ♣❡r❥✱❞✲q✱❡♥ ❡❧ ❢r❛❣✱❛❞♦ ❞❡❧ ❝❡♠❡♥t♦✳
❈❛r❛❝t❡ríst✲❝❛s ❞❡ ❧❛ t✲❡rr❛❀
✾ ✹❛♠❛ñ♦ ♠á①✲♠♦ ❞❡❧ ár✲❞♦❀ ✶✿✻ ❞❡❧ ❡s♣❡s♦r ❞❡ ❧❛ t♦♥❣❛❞❛ ❛
❝♦♠♣❛❝t❛r ❑ ❃❂ ♠♠
✾ ❊❧❡♠❡♥t♦s r❡t❡♥✲❞♦s ♣♦r ❡❧ t❛♠✲③ ✻ ♠♠ ❅❯◆❊ ❄✾❂✺❂❉✵ ❡♥
♣❡s♦❀ P ❃❂◗
✾ ❊❧❡♠❡♥t♦s q✱❡ ♣❛s❛♥ ♣♦r ❡❧ t❛♠✲③ ❂✵❃❂ ❅❯◆❊❄✾❂✺❂❉✵ ❡♥
♣❡s♦❀ P ✺❂◗
❈♦♥❞✲❝✲♦♥❡s ❞❡ ❧❛ ❢r❛❝❝✲ó♥ t❛♠✲③❛❞❛ ♣♦r ❡❧ t❛♠✲③❛ ❂✵❍ ❅❯◆❊ ❄✾
❂✺❂❉❀
✾ ▲í♠✲t❡ ❧íq✱✲❞♦ ❅◆▲✹✾✶❂✺❉❀ ❑✼✺
✾ ❮♥❞✲❝❡ ❞❡ ♣❧❛st✲❝✲❞❛❞ ❧íq✱✲❞♦ ❅◆▲✹✾✶❂❚❉❀ ❑✶✺
❈♦♥t❡♥✲❞♦ ❞❡ ❙❖ ✼ ✵ ❡♥ ♣❡s♦ ❅◆▲✹✾✶✻❂✿❄✻❉❀ ❑ ❂✵✺◗
✹♦❧❡r❛♥❝✲❛s r❡s♣❡❝t♦ ❞❡ ❧❛ ❞♦s✲❢✲❝❛❝✲ó♥❀
✾ ❈♦♥t❡♥✲❞♦ ❞❡ ❝❡♠❡♥t♦✵ ❡♥ ♣❡s♦❀ ●❂✵✼◗
✾ ❲✱♠❡❞❛❞ ❞❡ ❧❛ ♠❡③❝❧❛ r❡s♣❡❝t♦ ❛ s✱ ♣❡s♦ s❡❝♦❀ ●✻◗
❈♦♥❞✲❝✲♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✱❝✲ó♥ ❞❡ ❧❛s ♦❜r❛s
❆♥t❡s ❞❡ ♠❡③❝❧❛r ❧❛ t✲❡rr❛ ❝♦♥ ❡❧ ❝❡♠❡♥t♦ s❡ ❞✲s❣r❡❣❛rá ❤❛st❛
❝♦♥s❡❣✱✲r ✱♥❛ ❡❢✲❝❛❝✲❛ ♠í♥✲♠❛ ❞❡❧ ✶❂❂◗✵ r❡❢❡r✲❞❛ ❛❧ t❛♠✲③ ✻✺
♠♠ ❅❯◆❊ ❄✾❂✺❂❉ ② ❞❡❧ ❃❂◗ r❡❢❡r✲❞❛ ❛❧ t❛♠✲③ ✺ ♠♠ ❅❯◆❊ ❄✾
❂✺❂❉✳
▲❛ ♠❡③❝❧❛ s❡ ❤❛rá ❡♥ ♣❧❛♥t❛ ❞♦s✲❢✲❝❛❞♦r❛✵ q✱❡ ❞✲s♣♦♥❞rá ❞❡
❞♦s✲❢✲❝❛❞♦r❡s ✲♥❞❡♣❡♥❞✲❡♥t❡s ♣❛r❛ ❧❛ t✲❡rr❛✵ ❡❧ ❝❡♠❡♥t♦ ② ❡❧
❛❣✱❛✳
❙❡ ♠❡③❝❧❛rá ♣r✲♠❡r♦ ❡❧ ❝❡♠❡♥t♦ ❝♦♥ ❧❛ t✲❡rr❛✵ ❤❛st❛ q✱❡
❞❡s❛♣❛r❡③❝❛♥ ❧♦s ❣r✱♠♦s ❞❡ ❝❡♠❡♥t♦✳ ❆ ❝♦♥t✲♥✱❛❝✲ó♥ s❡
❛ñ❛❞✲rá ❡❧ ❛❣✱❛✳
▲❛ ♠❡③❝❧❛❞♦r❛ ❡st❛rá ❧✲♠♣✲❛ ❛♥t❡s ❞❡ ❧❛ ❡❧❛❜♦r❛❝✲ó♥ ❞❡ ❧❛
♠❡③❝❧❛✳
▲❛ ♠❡③❝❧❛ s❡ ❤❛rá ✲♥♠❡❞✲❛t❛♠❡♥t❡ ❛♥t❡s ❞❡ s✱ ✱t✲❧✲③❛❝✲ó♥
♣❛r❛ ❡✈✲t❛r ❛❧♠❛❝❡♥❛♠✲❡♥t♦s✳
❈♦♥tr♦❧ ② ❝r✲t❡r✲♦s ❞❡ ❛❝❡♣t❛❝✲ó♥ ② r❡❝❤❛③♦
♠❏ ❞❡ ✈♦❧✱♠❡♥ ♥❡❝❡s❛r✲♦ ❡❧❛❜♦r❛❞♦ ❡♥ ❧❛ ♦❜r❛✳
❈♦♥❞✲❝✲♦♥❡s ❞❡ ✱s♦ ② ♠❛♥t❡♥✲♠✲❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✲❢✲❝❛❝✲♦♥❡s ❞❡ ❧❛ ✷✳✹✳
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❈♦♥❞✲❝✲♦♥❡s ❞❡ ❧♦s ♠❛t❡r✲❛❧❡s ❡s♣❡❝í❢✲❝♦s ②✿♦ ❞❡ ❧❛s ♣❛rt✲❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱t❛❞❛
❊❧❛❜♦r❛❝✲ó♥ ❞❡ ❣r❛✈❛✾❝❡♠❡♥t♦ ❡♥ ♣❧❛♥t❛ s✲t✱❛❞❛ ❡♥ ❧❛ ♦❜r❛✳
✽r❛✈❛✾❝❡♠❡♥t♦ ❢♦r♠❛❞❛ ♣♦r ❧❛ ♠❡③❝❧❛ ❤♦♠♦❣✴♥❡❛ ❞❡ ár✲❞♦s✵
❝❡♠❡♥t♦ ② ❛❣✱❛✳
❊❧ ❝❡♠❡♥t♦ s❡rá ❞❡ t✲♣♦ ■✵ ■■✵ ■■■✵ ■❱✵ ❱ ❅❘❈✾❂✼❉ ♦ ❝❡♠❡♥t♦s ❝♦♥
♣r♦♣✲❡❞❛❞❡s ❡s♣❡❝✲❛❧❡s✳ ◆♦ s❡rá ❞❡ ❝❧❛s❡ s✱♣❡r✲♦r ❛ ✼✺✳
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▲❛ ❞♦s✱❢✱✲❛✲✱❝♥ s✳rá ❧❛ ✳s♣✳✲✱❢✱✲❛❞♦r❛ ✳♥ ✳❧ ♣r♦②✳✲t♦ ♦✴ ✳♥ s✵
❞✳❢✳✲t♦✴ ❧❛ ❢✱✶❛❞❛ ♣♦r ❧❛ ✷✸✹✸
▲❛ ✺✳③✲❧❛ s✳rá ✻♦✺♦❣é♥✳❛ ② s✱♥ s✳❣r✳❣❛✲✱♦♥✳s✸
❈❛r❛✲t✳ríst✱✲❛s ❞✳ ❧♦s ár✱❞♦s✼
❊❧ ár✱❞♦ s✳rá ❧✱✺♣✱♦✴ r✳s✱st✳♥t✳ ② ❞✳ ❣r❛♥✵❧♦✺✳trí❛ ✵♥✱❢♦r✺✳✸
❊st❛rá ✳①✳♥t♦ ❞✳ ♣♦❧✈♦✴ s✵✲✱✳❞❛❞✴ ❛r✲✱❧❧❛✴ ✺❛r❣❛s ✵ ♦tr❛s
✺❛t✳r✱❛s ✳①tr❛ñ❛s✸
▲❛ ✲✵r✈❛ ❣r❛♥✵❧♦✺étr✱✲❛ q✵✳❞❛rá ❞✳♥tr♦ ❞✳ ❧♦s s✱❣✵✱✳♥t✳s
❧í✺✱t✳s✼
❚❛✺✱③ ✽✾❊ ✿❀❁❂❁ ❃✺✺❄ ❅ ❆✲✵✺✵❧❛t✱✈♦ ❞✳ ár✱❞♦s q✵✳ ♣❛s❛♥
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❇❁ ✿❁❀❋❁❁ ❍❂❀■❁
❋❁ ❂❁❀❏❁ ❉❁❀✿❁
❂ ❑❂❀❍❁ ❑❁❀❂❂
❇ ❇❂❀❉❂ ❇❇❀❉❇
❁✴❉ ❋❁❀❇❉ ❋❁❀❇❇
❁✴❁❏ ❋❀❏ ❋❀❏

❊❧ ✻✵s♦ ●❈❇ s❝❧♦ s✳ ✳✺♣❧✳❛rá ✳♥ ❧❛ ✲♦♥str✵✲✲✱❝♥ ❞✳ ✲❛♣❛s ❞✳
s✵❜❜❛s✳ ♦ ❛r✲✳♥✳s✴ ② ✲❛♣❛s ❞✳ ❜❛s✳ ♣❛r❛ trá❢✱✲♦ ❧✱❣✳r♦✸
❈♦✳❢✱✲✱✳♥t✳ ❞✳ ❞✳s❣❛st✳ ❃❊♥s❛②♦ ❆♥❣✳❧✳s ✾▲❚❀❋❉■❄✼
❀ ▼❛s✳s ❞✳ trá❢✱✲♦ ♣✳s❛❞♦ ♦ ✺✳❞✱♦✼ ❑❁
❀ ▼❛s✳s ❞✳ ♦tr♦s ✵s♦s✼ ◆ ❑❂
P❧❛st✱✲✱❞❛❞✸
❀ ▼❛s✳s ❞✳ trá❢✱✲♦ ♣✳s❛❞♦ ♦ ✺✳❞✱♦✼ ✾✵❧❛
❀ ▼❛s✳s ❞✳ ♦tr♦s ✵s♦s ❃❢r❛✲✲✱❝♥ q✵✳ ♣❛s❛ ♣♦r ✳❧ t❛✺✱③ ❁✴❉❁
❞✳ ❧❛ ✽✾❊ ✿❀❁❂❁❄✼ ▲▲◆ ❇❂ ❃✾▲❚❀❋❁❂❖✿❇❄

◗P ◆ ❍ ❃✾▲❚❀❋❁❍❖✿❇❄
❊q✵✱✈❛❧✳♥t✳ ❞✳ ❛r✳♥❛ ❃❊❆❄✼ ❘❑❁
❈♦♥t✳♥✱❞♦ ❞✳ ✺❛t✳r✱❛ ♦r❣á♥✱✲❛ ❃✽✾❊ ✿❀❁❏❇❄✼ ❙ ❁✴❁❂❅
❚✳rr♦♥✳s ❞✳ ❛r✲✱❧❧❛✴ ✳♥ ♣✳s♦ ❃✽✾❊ ✿❀❋❑❑❄✼ ❙ ❇❅
❈♦♥t✳♥✱❞♦ ❞✳ s✵❧❢❛t♦s✴ ✳♥ ♣✳s♦ ❃✾▲❚❀❋❇❁❖✿❇❄✼ ❙ ❁✴❂❅
❈♦♥t✳♥✱❞♦ ❞✳ ✲✳✺✳♥t♦✴ ✳♥ ♣✳s♦ ❃❈❄✼ ❅ ❙ ❈ ❙ ❉✴❂❅
❚♦❧✳r❛♥✲✱❛s r✳s♣✳✲t♦ ❞✳ ❧❛ ❞♦s✱❢✱✲❛✲✱❝♥✼
❀ ❯❛t✳r✱❛❧ q✵✳ ♣❛s❛ ♣♦r t❛✺✱✲✳s s✵♣✳r✱♦r✳s ❛❧ ❇ ✺✺ ❃✽✾❊ ✿❀
❁❂❁❄✼ ➧❍ ❅
❀ ❯❛t✳r✱❛❧ q✵✳ ♣❛s❛ ♣♦r t❛✺✱✲✳s ✳♥tr✳ ✳❧ ❇ ✺✺ ② ❁✴❉❁ ✺✺
❃✽✾❊ ✿❀❁❂❁❄ ✼ ➧❑ ❅
❀ ❯❛t✳r✱❛❧ q✵✳ ♣❛s❛ ♣♦r t❛✺✱✲✳s ❁✴❁❏ ✺✺ ❃✽✾❊ ✿❀❁❂❁❄✼ ➧❋✴❂ ❅
❀ ❈♦♥t✳♥✱❞♦ ❞✳ ✲✳✺✳♥t♦✴ ✳♥ ♣✳s♦✼ ➧❁✴❑ ❅
❀ ❈♦♥t✳♥✱❞♦ ❞✳ ❛❣✵❛✼ ➧❁✴❑ ❅
▲❛s ✲❛♥t✱❞❛❞✳s ✱rá♥ ✳①♣r✳s❛❞❛s ✳♥ r✳❧❛✲✱❝♥ ❛❧ ♣✳s♦ ❛❧ ár✱❞♦
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❀ ❊q✵✱✈❛❧✳♥t✳ ❞✳ ❛r✳♥❛ ❃✾▲❚❀❋❋❑❖✿❇❄✼ ❘ ❇❂
❊✺✵❧s✱❝♥ ✲❛t❛t❝♥✱✲❛✼
❀ P❧❛st✱✲✱❞❛❞✼ ✾✵❧❛
❀ ❊q✵✱✈❛❧✳♥t✳ ❞✳ ❛r✳♥❛ ❃✾▲❚❀❋❋❑❖✿❇❄✼ ❘ ❉❂
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❈♦♥t❡♥✐❞♦ ❡♥ ♣❡s♦✱ ❞❡ ár✐❞♦s r❡t❡♥✐❞♦s ♣♦r ❡❧ t✲♠✐③ ✺ ♠♠
✳◆✴▲◆✵ ✶✷✸✺✸✹
❝♦♥ ❞♦s ♦ ♠ás ❝✲r✲s ❞❡ ✻r✲❝t✉r✲ ✳♣✲r✲ ❜✲s❡s ❞❡ trá✻✐❝♦ ♣❡s✲❞♦
♦ ♠❡❞✐♦✹✿ ❃ ✺✸ ✼
❈♦♥t❡♥✐❞♦ ❞❡ ♠✲t❡r✐✲ ♦r❣á♥✐❝✲ ✳❯◆✵✷✶✷✸✺✸✹✿ ✽ ✸✱✸✺ ✼
✴♦❧❡r✲♥❝✐✲s r❡s♣❡❝t♦ ❞❡ ❧✲ ❞♦s✐✻✐❝✲❝✐ó♥✿
✷ ✴✲♠✐③✲❥❡s ❝♦♥ t✲♠✐❝❡s s✉♣❡r✐♦r❡s ✲❧ ✾✱✺ ♠♠ ✳❯◆✵ ✶✷✸✺✸✹✿
➧❀ ✼
✷ ✴✲♠✐③✲❥❡ ❝♦♥ t✲♠✐❝❡s ❡♥tr❡ ❡❧ ✾✱✺ ♠♠ ② ❡❧ ✸✱❁❀ ♠♠ ✳❯◆✵ ✶✷
✸✺✸✹ ✿ ➧❂ ✼
✷ ✴✲♠✐③✲❥❡ ❝♦♥ t✲♠✐③ ✸✱✸❄ ♠♠ ✳❯◆✵ ✶✷✸✺✸✹✿ ➧❁✱✺ ✼
✷ ❅❣✉✲ ❞❡ ❡♥✈♦❧t✉r✲✿ ➧❁ ✼
✷ ✵♠✉❧s✐ó♥✿ ➧✸✱✺ ✼
✷ ❈♦♥t❡♥✐❞♦ ó♣t✐♠♦ ❞❡ ❧í❆✉✐❞♦s ♣✲r✲ ❧✲ ❝♦♠♣✲❝t✲❝✐ó♥✿ ❇ ❁ ✼
▲✲s ❝✲♥t✐❞✲❞❡s ✐rá♥ ❡①♣r❡s✲❞✲s ❡♥ r❡❧✲❝✐ó♥ ✲❧ ♣❡s♦ ❞❡ ❧♦s
ár✐❞♦s s❡❝♦s❉
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧✲s ♦❜r✲s
▲✲ ♠❡③❝❧✲ s❡ ❤✲rá ❡♥ ♣❧✲♥t✲ ❞♦s✐✻✐❝✲❞♦r✲✱ ❆✉❡ ❞✐s♣♦♥❞rá ❞❡
❞♦s✐✻✐❝✲❞♦r❡s ✐♥❞❡♣❡♥❞✐❡♥t❡s ♣✲r✲ ❧✲ t✐❡rr✲✱ ❡❧ ❝❡♠❡♥t♦ ② ❡❧
✲❣✉✲❉
❙❡ ✐♥tr♦❞✉❝✐rá ❡♥ ♣r✐♠❡r ❧✉❣✲r ❧♦s ár✐❞♦s✱ ❡❧ ✲❣✉✲ ② ❧✲
❡♠✉❧s✐ó♥❉
❙❡ ♠❡③❝❧✲rá ♣r✐♠❡r♦ ❡❧ ❝❡♠❡♥t♦ ❝♦♥ ❧✲ t✐❡rr✲✱ ❤✲st✲ ❆✉❡
❞❡s✲♣✲r❡③❝✲♥ ❧♦s ❣r✉♠♦s ❞❡ ❝❡♠❡♥t♦❉ ❅ ❝♦♥t✐♥✉✲❝✐ó♥ s❡
✲ñ✲❞✐rá ❡❧ ✲❣✉✲❉
▲✲ ♠❡③❝❧✲ s❡ ❤✲rá ✐♥♠❡❞✐✲t✲♠❡♥t❡ ✲♥t❡s ❞❡ s✉ ✉t✐❧✐③✲❝✐ó♥
♣✲r✲ ❡✈✐t✲r ✲❧♠✲❝❡♥✲♠✐❡♥t♦s❉
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ✲❝❡♣t✲❝✐ó♥ ② r❡❝❤✲③♦
✷ ♠❊ ❞❡ ✈♦❧✉♠❡♥ ♥❡❝❡s✲r✐♦ ❡❧✲❜♦r✲❞♦ ❡♥ ❧✲ ♦❜r✲❉
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠✲♥t❡♥✐♠✐❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✐✻✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ❋❉✴❉
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠✲t❡r✐✲❧❡s ❡s♣❡❝í✻✐❝♦s ②❏♦ ❞❡ ❧✲s ♣✲rt✐❞✲s
❞❡ ♦❜r✲ ❡❥❡❝✉t✲❞✲
❑♦r♠✲❝✐ó♥ ❞❡ s✉❜❜✲s❡s ♦ ❜✲s❡s ♣✲r✲ s✲❜❧ó♥❉
P✲✈✐♠❡♥t♦s ❞❡ ③✲❤♦rr✲✱ s✲❜❧ó♥ ♦ ♠✲t❡r✐✲❧ s❡❧❡❝❝✐♦♥✲❞♦✿
❙❡ ❝♦♥s✐❞❡r✲♥ ✐♥❝❧✉✐❞✲s ❡♥ ❡st✲ ♣✲rt✐❞✲ ❧✲s ♦♣❡r✲❝✐♦♥❡s
s✐❣✉✐❡♥t❡s✿
✷ Pr❡♣✲r✲❝✐ó♥ ② ❝♦♠♣r♦❜✲❝✐ó♥ ❞❡ ❧✲ s✉♣❡r✻✐❝✐❡ ❞❡ ✲s✐❡♥t♦❉
✷ ❅♣♦rt✲❝✐ó♥ ❞❡ ♠✲t❡r✐✲❧❉
✷ ✵①t❡♥s✐ó♥✱ ❤✉♠❡❝t✲❝✐ó♥ ✳s✐ ❡s ♥❡❝❡s✲r✐✲✹✱ ② ❝♦♠♣✲❝t✲❝✐ó♥ ❞❡
❝✲❞✲ t♦♥❣✲❞✲❉
✷ ❅❧✐s✲❞♦ ❞❡ ❧✲ s✉♣❡r✻✐❝✐❡ ❞❡ ❧✲ ú❧t✐♠✲ t♦♥❣✲❞✲❉
P✲✈✐♠❡♥t♦s ❞❡ t✐❡rr✲✷❝❡♠❡♥t♦ ➇✐♥ s✐t✉➈❉
❙❡ ❝♦♥s✐❞❡r✲♥ ✐♥❝❧✉✐❞✲s ❡♥ ❡st✲ ♣✲rt✐❞✲ ❧✲s ♦♣❡r✲❝✐♦♥❡s
s✐❣✉✐❡♥t❡s✿
✷ Pr❡♣✲r✲❝✐ó♥ ② ❝♦♠♣r♦❜✲❝✐ó♥ ❞❡ ❧✲ s✉♣❡r✻✐❝✐❡ ❞❡ ✲s✐❡♥t♦❉
✷ ❋✐str✐❜✉❝✐ó♥ ❞❡❧ ❝❡♠❡♥t♦❉
✷ ●❡③❝❧✲ ❞❡❧ s✉❡❧♦ ❝♦♥ ❡❧ ❝❡♠❡♥t♦❉
✷ ❅❞✐❝✐ó♥ ❞❡ ✲❣✉✲❉
✷ ❈♦♠♣✲❝t✲❝✐ó♥ ❞❡ ❧✲ ♠❡③❝❧✲❉
✷ ❅❝✲❜✲❞♦ ❞❡ ❧✲ s✉♣❡r✻✐❝✐❡❉
✷ ✵❥❡❝✉❝✐ó♥ ❞❡ ❥✉♥t✲s❉
✷ ❈✉r✲❞♦ ❞❡ ❧✲ ♠❡③❝❧✲❉
▲✲ ❝✲♣✲ t❡♥❞rá ❧✲ ♣❡♥❞✐❡♥t❡ ❡s♣❡❝✐✻✐❝✲❞✲ ❡♥ ❧✲ ❋❉✴❉ ♦ ❡♥ s✉
❞❡✻❡❝t♦ ❧✲ ❆✉❡ ❡s♣❡❝✐✻✐❆✉❡ ❧✲ ❋❉❑❉
▲✲ s✉♣❡r✻✐❝✐❡ ❞❡ ❧✲ ❝✲♣✲ ❆✉❡❞✲rá ♣❧✲♥✲ ② ✲ ♥✐✈❡❧✱ ❝♦♥ ❧✲s
r✲s✲♥t❡s ♣r❡✈✐st✲s ❡♥ ❧✲ ❋❉✴❉
❙❡ ✲❧❝✲♥③✲rá✱ ❝♦♠♦ ♠í♥✐♠♦✱ ❡❧ ❣r✲❞♦ ❞❡ ❝♦♠♣✲❝t✲❝✐ó♥
P✲✈✐♠❡♥t♦s ❞❡ t✐❡rr✲✷❝❡♠❡♥t♦ ➇✐♥ s✐t✉➈❉
❙❡ ❝♦♠♣r♦❜✲rá ❡♥ t♦❞♦s ❧♦ s❡♠✐♣❡r✻✐❧❡s ❆✉❡ ❡❧ ❡s♣❡s♦r ❞❡ ❧✲
❝✲♣✲ s❡✲✱ ❝♦♠♦ ♠í♥✐♠♦✱ ❡❧ t❡ór✐❝♦ ❞❡❞✉❝✐❞♦ ❞❡ ❧✲ s❡❝❝✐ó♥✷t✐♣♦
❞❡ ❧♦s ♣❧✲♥♦s❉
▲✲ s✉♣❡r✻✐❝✐❡ ✲❝✲❜✲❞✲ ♥♦ t❡♥❞rá ✐rr❡❣✉❧✲r✐❞✲❞❡s ♥✐
❞✐s❝♦♥t✐♥✉✐❞✲❞❡s❉
✷ ❮♥❞✐❝❡ ❞❡ ♣❧✲st✐❝✐❞✲❞ ❞❡❧ s✉❡❧♦ ✲ ❡st✲❜✐❧✐③✲r s❡❣ú♥ ❧✲s ♥♦r♠✲s
◆▲✴✷❁✸✺❏✶✾ ② ◆▲✴✷❁✸❀❏✶✾✿ ▼ ❁✺
✷ ❈♦♥t❡♥✐❞♦ ♣♦♥❞❡r✲❧ ❞❡ ♠✲t❡r✐✲❧ ♦r❣á♥✐❝✲ ❞❡❧ s✉❡❧♦ ✲
❡st✲❜✐❧✐③✲r s❡❣ú♥ ❧✲ ♥♦r♠✲ ❯◆✵ ✶✷❂❀❄✿ ▼ ❁✼
✷ ❈♦♥t❡♥✐❞♦ ♣♦♥❞❡r✲❧ ❞❡ s✉❧✻✲t♦s✱ ❡①♣r❡s✲❞♦s ❡♥ ❙❖ ❂ ✱ s❡❣ú♥
❧✲ ♥♦r♠✲ ❯◆✵ ✶✷❂❀❄✿ ▼ ✸✱✺✼
✷ ❘❡s✐st❡♥❝✐✲ ✲ ❧✲ ❝♦♠♣r❡s✐ó♥ ✲❧ ❝✲❜♦ ❞❡ ✶ ❞í✲s✿ ◗ ✸✱❚ ① ✾✺
❦❣❏❝♠❲

❳❨❩❬❭❛❪❫❴❛❵ ❛ ❬❢❬❫q❫❴✇❪④

✷ P❧✲♥❡✐❞✲❞✿ ➧❁✸ ♠♠❏❂ ♠
✴♦❧❡r✲♥❝✐✲s ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧♦s ♣✲✈✐♠❡♥t♦s ❞❡ ③✲❤♦rr✲✱
s✲❜❧ó♥ ♦ ♠✲t❡r✐✲❧ s❡❧❡❝❝✐♦♥✲❞♦✿
✷ ❘❡♣❧✲♥t❡♦ ❞❡ r✲s✲♥t❡s✿ ❇ ✸

✷ ❁❏✺ ❞❡❧ ❡s♣❡s♦r t❡ór✐❝♦
✷ ◆✐✈❡❧ ❞❡ ❧✲ s✉♣❡r✻✐❝✐❡✿ ➧✾✸ ♠♠

✴♦❧❡r✲♥❝✐✲s ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧♦s ♣✲✈✐♠❡♥t♦s ❞❡ t✐❡rr✲✷❝❡♠❡♥t♦
➇✐♥ s✐t✉➈✿
✷ ❈♦♥t❡♥✐❞♦ ❞❡ ✲❞✐t✐✈♦ r❡s♣❡❝t♦ ✲❧ ♣❡s♦ s❡❝♦ ❞❡❧ s✉❡❧♦✿ ➧✸✱❂ ✼
✷ ⑤✉♠❡❞✲❞ ❞❡ ❧✲ ♠❡③❝❧✲ r❡s♣❡❝t♦ ✲ s✉ ♣❡s♦ s❡❝♦✿ ➧✾ ✼
✷ ◆✐✈❡❧❡s✿ ✷ ❁❏✺ ❞❡❧ ❡s♣❡s♦r t❡ór✐❝♦

➧❂✸ ♠♠
✷ ✵s♣❡s♦r ♠❡❞✐♦ ❞❡ ❧✲ ❝✲♣✲✿ ✷ ❁✸ ♠♠
✷ ✵s♣❡s♦r ❞❡ ❧✲ ❝✲♣✲ ❡♥ ❝✉✲❧❆✉✐❡r ♣✉♥t♦✿ ✷ ✾✸ ♠♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧✲s ♦❜r✲s
▲✲ ❝✲♣✲ ♥♦ s❡ ❡①t❡♥❞❡rá ❤✲st✲ ❆✉❡ s❡ ❤✲②✲ ❝♦♠♣r♦❜✲❞♦ ❆✉❡
❧✲ s✉♣❡r✻✐❝✐❡ s♦❜r❡ ❧✲ ❆✉❡ ❞❡❜❡ ✲s❡♥t✲rs❡ t✐❡♥❡ ❧✲s
❝♦♥❞✐❝✐♦♥❡s ❞❡ ❝✲❧✐❞✲❞ ② ✻♦r♠✲ ♣r❡✈✐st✲s✱ ❝♦♥ ❧✲s t♦❧❡r✲♥❝✐✲s
❡st✲❜❧❡❝✐❞✲❉ ❙✐ ❡♥ ❡st✲ s✉♣❡r✻✐❝✐❡ ❤✲② ❞❡✻❡❝t♦s ♦
✐rr❡❣✉❧✲r✐❞✲❞❡s ❆✉❡ ❡①❝❡❞✲♥ ❞❡ ❧✲s t♦❧❡r✲❜❧❡s✱ s❡ ❝♦rr❡❣✐rá♥
✲♥t❡s ❞❡ ❧✲ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧✲ ♣✲rt✐❞✲ ❞❡ ♦❜r✲❉
P✲✈✐♠❡♥t♦ ❞❡ ③✲❤♦rr✲✿
▲✲ ❤✉♠❡❞✲❞ ó♣t✐♠✲ ❞❡ ❝♦♠♣✲❝t✲❝✐ó♥✱ ❞❡❞✉❝✐❞✲ ❞❡❧ ❡♥s✲②♦
➇Pró❝t♦r ♠♦❞✐✻✐❝✲❞♦➈✱ s❡❣ú♥ ❧✲ ♥♦r♠✲ ◆▲✴✷❁✸❄❏✶✾✱ s❡ ✲❥✉st✲rá
✲ ❧✲ ❝♦♠♣♦s✐❝✐ó♥ ② ✻♦r♠✲ ❞❡ ✲❝t✉✲❝✐ó♥ ❞❡❧ ❡❆✉✐♣♦ ❞❡
❝♦♠♣✲❝t✲❝✐ó♥❉
✵❧ ♠✲t❡r✐✲❧ s❡ ♣✉❡❞❡ ✉t✐❧✐③✲r s✐❡♠♣r❡ ❆✉❡ ❧✲s ❝♦♥❞✐❝✐♦♥❡s
❝❧✐♠✲t♦❧ó❣✐❝✲s ♥♦ ❤✲②✲♥ ♣r♦❞✉❝✐❞♦ ✲❧t❡r✲❝✐♦♥❡s ❡♥ s✉
❤✉♠❡❞✲❞ ❞❡ t✲❧ ♠✲♥❡r✲ ❆✉❡ s❡ s✉♣❡r❡ ❡♥ ♠ás ❞❡❧ ✾✼ ❧✲
❤✉♠❡❞✲❞ ó♣t✐♠✲❉
▲✲ ❡①t❡♥s✐ó♥ s❡ r❡✲❧✐③✲rá ❝♦♥ ❝✉✐❞✲❞♦✱ ❡✈✐t✲♥❞♦
s❡❣r❡❣✲❝✐♦♥❡s ② ❝♦♥t✲♠✐♥✲❝✐♦♥❡s✱ ❡♥ t♦♥❣✲❞✲s ❞❡ ❡s♣❡s♦r
❝♦♠♣r❡♥❞✐❞♦ ❡♥tr❡ ❁✸ ② ❂✸ ❝♠❉
P✲✈✐♠❡♥t♦s ❞❡ s✲❜❧ó♥ ♦ ❞❡ ♠✲t❡r✐✲❧ s❡❧❡❝❝✐♦♥✲❞♦✿
✷ P✲r✲ t❡♠♣❡r✲t✉r✲s ✐♥✻❡r✐♦r❡s ✲ ✾➦❈ s❡ s✉s♣❡♥❞❡rá♥ ❧♦s
tr✲❜✲❥♦s❉
✷ ✵❧ ❝♦♥t❡♥✐❞♦ ó♣t✐♠♦ ❞❡ ❤✉♠❡❞✲❞ s❡ ❞❡t❡r♠✐♥✲rá ❡♥ ❧✲ ♦❜r✲
❡♥ ✻✉♥❝✐ó♥ ❞❡ ❧✲ ♠✲❆✉✐♥✲r✐✲ ❞✐s♣♦♥✐❜❧❡s ② ❞❡ ❧♦s r❡s✉❧t✲❞♦s ❞❡
❧♦s ❡♥s✲②♦s r❡✲❧✐③✲❞♦s❉
P✲✈✐♠❡♥t♦s ❞❡ ③✲❤♦rr✲✱ s✲❜❧ó♥ ♦ ♠✲t❡r✐✲❧ s❡❧❡❝❝✐♦♥✲❞✲✿
✷ ◆♦ s❡ ❡①t❡♥❞❡rá ♥✐♥❣✉♥✲ t♦♥❣✲❞✲ ♠✐❡♥tr✲s ♥♦ s❡ ❤✲②✲
❝♦♠♣r♦❜✲❞♦ ❡❧ ❣r✲❞♦ ❞❡ ❝♦♠♣✲❝t✲❝✐ó♥ ❞❡ ❧✲ ♣r❡❝❡❞❡♥t❡❉
✷ ❅♥t❡s ❞❡ ❡①t❡♥❞❡r ✉♥✲ t♦♥❣✲❞✲ s❡ ♣✉❡❞❡ ❤♦♠♦❣❡♥❡✐③✲r ②
❤✉♠❡❞❡❝❡r✱ s✐ s❡ ❝♦♥s✐❞❡r✲ ♥❡❝❡s✲r✐♦❉
✷ ✴♦❞✲s ❧✲s ✲♣♦rt✲❝✐♦♥❡s ❞❡ ✲❣✉✲ s❡ ❤✲rá♥ ✲♥t❡s ❞❡ ❧✲
❝♦♠♣✲❝t✲❝✐ó♥❉ ❋❡s♣✉és✱ ❧✲ ú♥✐❝✲ ❤✉♠❡❝t✲❝✐ó♥ ✲❞♠✐s✐❜❧❡s ❡s
❧✲ ❞❡ ❧✲ ♣r❡♣✲r✲❝✐ó♥ ♣✲r✲ ❝♦❧♦❝✲r ❧✲ ❝✲♣✲ s✐❣✉✐❡♥t❡❉
✷ ▲✲ ❝♦♠♣✲❝t✲❝✐ó♥ s❡ ❡✻❡❝t✉✲rá ❧♦♥❣✐t✉❞✐♥✲❧♠❡♥t❡⑥
❡♠♣❡③✲♥❞♦ ♣♦r ❧♦s ❝✲♥t♦s ❡①t❡r✐♦r❡s ② ♣r♦❣r❡s✲♥❞♦ ❤✲❝✐✲ ❡❧
❝❡♥tr♦ ♣✲r✲ s♦❧✲♣✲rs❡ ❝✲❞✲ r❡❝♦rr✐❞♦ ❡♥ ✉♥ ✲♥❝❤♦ ♥♦ ✐♥✻❡r✐♦r ✲
❁❏❂ ❞❡❧ ✲♥❝❤♦ ❞❡❧ ❡❧❡♠❡♥t♦ ❝♦♠♣✲❝t✲❞♦r❉
▲✲s ③♦♥✲s ❆✉❡✱ ♣♦r s✉ r❡❞✉❝✐❞✲ ❡①t❡♥s✐ó♥✱ s✉ ♣❡♥❞✐❡♥t❡ ♦ s✉
♣r♦①✐♠✐❞✲❞ ✲ ♦❜r✲s ❞❡ ♣✲s♦ ♦ ❞❡s✲❣ü❡✱ ♠✉r♦s ♦ ❡str✉❝t✉r✲s✱
♥♦ ♣❡r♠✐t✲♥ ❧✲ ✉t✐❧✐③✲❝✐ó♥ ❞❡❧ ❡❆✉✐♣♦ ❤✲❜✐t✉✲❧✱ s❡ ❝♦♠♣✲❝t✲rá♥
❝♦♥ ❧♦s ♠❡❞✐♦s ✲❞❡❝✉✲❞♦s ✲❧ ❝✲s♦ ♣✲r✲ ❝♦♥s❡❣✉✐r ❧✲ ❞❡♥s✐❞✲❞
♣r❡✈✐st✲❉
◆♦ s❡ ✲✉t♦r✐③✲ ❡❧ ♣✲s♦ ❞❡ ✈❡❤í❝✉❧♦s ② ♠✲❆✉✐♥✲r✐✲ ❤✲st✲ ❆✉❡ ❧✲
❝✲♣✲ ♥♦ s❡ ❤✲②✲ ❝♦♥s♦❧✐❞✲❞♦ ❞❡✻✐♥✐t✐✈✲♠❡♥t❡❉ ▲♦s ❞❡✻❡❝t♦s
❆✉❡ s❡ ❞❡r✐✈❡♥ ❞❡ ést❡ ✐♥❝✉♠♣❧✐♠✐❡♥t♦ s❡rá♥ r❡♣✲r✲❞♦s ♣♦r ❡❧
❝♦♥tr✲t✐st✲ s❡❣ú♥ ❧✲s ✐♥❞✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ❋❉❑❉
▲✲s ✐rr❡❣✉❧✲r✐❞✲❞❡s ❆✉❡ ❡①❝❡❞✲♥ ❞❡ ❧✲s t♦❧❡r✲♥❝✐✲s
❡s♣❡❝✐✻✐❝✲❞✲s ❡♥ ❡❧ ✲♣✲rt✲❞♦ ✲♥t❡r✐♦r s❡rá♥ ❝♦rr❡❣✐❞✲s ♣♦r ❡❧
❝♦♥str✉❝t♦r❉ ❙❡rá ♥❡❝❡s✲r✐♦ ❡s❝✲r✐✻✐❝✲r ❡♥ ✉♥✲ ♣r♦✻✉♥❞✐❞✲❞
♠í♥✐♠✲ ❞❡ ❁✺ ❝♠✱ ✲ñ✲❞✐❡♥❞♦ ♦ r❡t✐r✲♥❞♦ ❡❧ ♠✲t❡r✐✲❧ ♥❡❝❡s✲r✐♦
✈♦❧✈✐❡♥❞♦ ✲ ❝♦♠♣✲❝t✲r ② ✲❧✐s✲r❉
P✲✈✐♠❡♥t♦ ❞❡ t✐❡rr✲ ❝❡♠❡♥t♦ ➇✐♥ s✐t✉➈❉
❙❡ s✉s♣❡♥❞❡rá♥ ❧♦s tr✲❜✲❥♦s ❝✉✲♥❞♦ ❧✲ t❡♠♣❡r✲t✉r✲ ✲ ❧✲
s♦♠❜r✲ s❡✲ ✐♥✻❡r✐♦r ✲ ✺➦❈ ♦ ❝✉✲♥❞♦ ♣✉❡❞✲♥ ♣r♦❞✉❝✐rs❡
❤❡❧✲❞✲s❉
❙❡ ♣♦❞rá tr✲❜✲❥✲r ♥♦r♠✲❧♠❡♥t❡ ❝♦♥ ❧❧✉✈✐✲s ❧✐❣❡r✲s❉
✵❧ s✉❡❧♦ ✲ ❡st✲❜✐❧✐③✲r s❡ ❞✐s❣r❡❣✲rá ♣r❡✈✐✲♠❡♥t❡ ❤✲st✲ ✉♥✲
❡✻✐❝✲❝✐✲ ♠í♥✐♠✲ ❞❡❧ ❁✸✸✼ ❡♥ ❡❧ ❝❡❞✲③♦ ❯◆✵ ✾✺ ♠♠✱ ② ❞❡❧
❄✸✼ ❡♥ ❡❧ ❝❡❞✲③♦ ❯◆✵ ✺ ♠❉ ❙❡ ❡♥t✐❡♥❞❡ ❝♦♠♦ ❡✻✐❝✲❝✐✲ ❞❡
❞✐s❣r❡❣✲❝✐ó♥ ❧✲ r❡❧✲❝✐ó♥ ❡♥tr❡ ❡❧ t✲♠✐③✲❥❡ ❡♥ ❧✲ ♦❜r✲ ❞❡❧
♠✲t❡r✐✲❧ ❤ú♠❡❞♦ ② ❡❧ t✲♠✐③✲❥❡ ❡♥ ❧✲❜♦r✲t♦r✐♦ ❞❡ ❡st❡ ♠✐s♠♦
♠✲t❡r✐✲❧ ❞❡s❡❝✲❞♦ ② ❞❡s♠❡♥✉③✲❞♦❉
◆♦ s❡ ❞✐str✐❜✉✐rá ❡❧ ❝❡♠❡♥t♦ ♠✐❡♥tr✲s ❤✲②✲ ❝♦♥❝❡♥tr✲❝✐♦♥❡s
s✉♣❡r✻✐❝✐✲❧❡s ❞❡ ❤✉♠❡❞✲❞❉
▲✲s ♦♣❡r✲❝✐♦♥❡s ❞❡ ❞✐str✐❜✉❝✐ó♥ ❞❡❧ ✲❞✐t✐✈♦ ❡♥ ♣♦❧✈♦ s❡
s✉s♣❡♥❞❡rá♥ ❡♥ ❝✲s♦ ❞❡ ✈✐❡♥t♦ ✻✉❡rt❡❉
✵❧ ❝❡♠❡♥t♦ s❡ ❞✐str✐❜✉✐rá ✉♥✐✻♦r♠❡♠❡♥t❡✱ ❝♦♥ ❧✲ ❞♦s✐✻✐❝✲❝✐ó♥
❡st✲❜❧❡❝✐❞✲ ② ❝♦♥ ❧✲ ♠✲❆✉✐♥✲r✐✲ ✲❞❡❝✉✲❞✲✱ ✲♣r♦❜✲❞✲ ♣♦r ❧✲
❋❉❑❉
✵❧ ❝❡♠❡♥t♦ ❡①t❡♥❞✐❞♦ ❆✉❡ s❡ ❤✲②✲ ❞❡s♣❧✲③✲❞♦ s❡ s✉st✐t✉✐rá
✲♥t❡s ❞❡ ❧✲ ♠❡③❝❧✲❉
✵❧ ❝❡♠❡♥t♦ s❡ ❡①t❡♥❞❡rá só❧♦ ✲ ❧✲ s✉♣❡r✻✐❝✐❡ ❆✉❡ s❡ ♣✉❡❞✲
✲❝✲❜✲r ❡♥ ❧✲ ❥♦r♥✲❞✲ ❞❡ tr✲❜✲❥♦❉
❅♥t❡s ❞❡ ✉♥✲ ❤♦r✲ ❞❡s❞❡ ❡❧ ✈❡rt✐❞♦ ❞❡❧ ❝❡♠❡♥t♦ ❡♥ ✉♥ ♣✉♥t♦
❝✉✲❧❆✉✐❡r✲✱ s❡ ♠❡③❝❧✲rá ❡♥ ést❡ ♣✉♥t♦ ❡❧ ❝❡♠❡♥t♦ ❝♦♥ ❡❧
s✉❡❧♦✱ ❤✲st✲ ❆✉❡ ♥♦ s❡ ✲♣r❡❝✐❡♥ ❣r✉♠♦s ❞❡ ❝❡♠❡♥t♦ ❡♥ ❧✲
♠❡③❝❧✲❉
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❊❧ ❛❣✉❛ s✱ ❛ñ❛❞✐rá ✉♥✐✲♦r♠✱♠✱♥t✱ ② s✱ ✱✈✐t❛rá q✉✱ s✱
❛❝✉♠✉❧✱ ✱♥ ❧❛s r♦❞✱r❛s q✉✱ ❞✱❥✱ ✱❧ ✱q✉✐✳♦ ❞✱ ❤✉♠✱❝t❛❝✐ó♥✴
▲♦s t❛♥q✉✱s r✱❣❛❞♦r✱s ♥♦ s✱ ✳❛r❛rá♥ ♠✐✱♥tr❛s r✐✱❣✉✱♥✵ ✳❛r❛
✱✈✐t❛r ❧❛ ✲♦r♠❛❝✐ó♥ ❞✱ ③♦♥❛s ❝♦♥ ✱①❝✱s♦ ❞✱ ❤✉♠✱❞❛❞✴
▲❛ ♠✱③❝❧❛ ❞✱ ❝✱♠✱♥t♦ ② ❞✱ t✐✱rr❛ s✱ ❝♦♥t✐♥✉❛rá ❤❛st❛
❝♦♥s✱❣✉✐r ✉♥ ❝♦❧♦r ✉♥✐✲♦r♠✱ ② ❧❛ ❛✉s✱♥❝✐❛ ❞✱ ❣r✉♠♦s ❞✱
❝✱♠✱♥t♦✴
❊♥ ❝✉❛❧q✉✐✱r ✳✉♥t♦ ❧❛ ♠✱③❝❧❛ ♥♦ ✳✉✱❞✱ ✱st❛r ♠ás ❞✱ ✶✷✸ ❤♦r❛
s✐♥ ✳r♦❝✱❞✱r ❛ s✉ ❝♦♠✳❛❝t❛❝✐ó♥ ② ❛❝❛❜❛❞♦❀ ✱♥ ❝❛s♦ ❝♦♥tr❛r✐♦
s✱ r✱♠♦✈✱rá ② ♠✱③❝❧❛rá ❞✱ ♥✉✱✈♦✴
❆❧ ❝♦♠✱♥③❛r ❛ ❝♦♠✳❛❝t❛r✵ ❧❛ ❤✉♠✱❞❛❞ ❞✱❧ s✉✱❧♦ ♥♦ ❞✐✲✱r✐rá ❧❛
✲✐❥❛❞❛ ✳♦r ❧❛ ✲♦r♠✉❧❛ ❞✱ tr❛❜❛❥♦ ✱♥ ♠ás ❞✱ ✉♥ ✸✹ ❞✱❧ ✳✱s♦ ❞✱
❧❛ ♠✱③❝❧❛✴
▲❛ ❤✉♠✱❞❛❞ ✲✐❥❛❞❛ ✱♥ ❧❛ ✲ór♠✉❧❛ ❞✱ tr❛❜❛❥♦ s✱ ❝♦♥s✱❣✉✐rá
❛♥t✱s ❞✱ ✸ ❤♦r❛s ❞✱s❞✱ ❧❛ ❛✳❧✐❝❛❝✐ó♥ ❞✱❧ ❝✱♠✱♥t♦✴
❊♥ ✱❧ ♠♦♠✱♥t♦ ❞✱ ✐♥✐❝✐❛r ❧❛ ❝♦♠✳❛❝t❛❝✐ó♥✵ ❧❛ ♠✱③❝❧❛ ✱st❛rá
s✉✱❧t❛ ✱♥ t♦❞♦ s✉ ✱s✳✱s♦r✴
❊❧ ❛✳✐s♦♥❛❞♦ s✱ ❤❛rá ❧♦♥❣✐t✉❞✐♥❛❧♠✱♥t✱✵ ✱♠✳✱③❛♥❞♦ ✳♦r ✱❧
❧❛❞♦ ♠ás ❜❛❥♦ ② ❛✈❛♥③❛♥❞♦ ❤❛❝✐❛ ✱❧ ✳✉♥t♦ ♠ás ❛❧t♦✴
❙✐ ❛❧ ❝♦♠✳❛❝t❛r s✱ ✳r♦❞✉❝✱♥ ✲✱♥ó♠✱♥♦s ❞✱ ✐♥✱st❛❜✐❧✐❞❛❞ ♦
❛rr♦❧❧❛♠✐✱♥t♦✵ s✱ r✱❞✉❝✐rá ❧❛ ❤✉♠✱❞❛❞ ❞✱ ❧❛ ♠✱③❝❧❛✴
▲♦s ✱q✉✐✳♦s ❞✱ ❛✳✐s♦♥❛❞♦ s✱rá♥ ❧♦s ♥✱❝✱s❛r✐♦s ✳❛r❛
❝♦♥s✱❣✉✐r q✉✱ ❧❛ ❝♦♠✳❛❝t❛❝✐ó♥ s✱ ❛❝❛❜✱ ❛♥t✱s ❞✱ ❧❛s ✺ ❤♦r❛s
s✐❣✉✐✱♥t✱s ❛ ❧❛ ✐♥❝♦r✳♦r❛❝✐ó♥ ❞✱❧ ❝✱♠✱♥t♦ ❛❧ s✉✱❧♦✴ ❊st✱
t✐✱♠✳♦ s✱ r✱❞✉❝✐rá ❛ ✻ ❤♦r❛s s✐ ❧❛ t✱♠✳✱r❛t✉r❛ ✱s s✉✳✱r✐♦r ❛
❧♦s ✻✼➦❈✴
❊❧ ❛❝❛❜❛❞♦ ❝♦♥❝❧✉✐rá ❛♥t✱s ❞✱ ✸ ❤♦r❛s ❞✱s❞✱ ✱❧ ❝♦♠✐✱♥③♦ ❞✱❧
❛✳✐s♦♥❛❞♦✴
▲❛s ③♦♥❛s q✉✱ ♥♦ s✱ ✳✉✱❞❛♥ ❝♦♠✳❛❝t❛r ❝♦♥ ✱❧ ✱q✉✐✳♦
✉t✐❧✐③❛❞♦ ✳❛r❛ ✱❧ r✱st♦ ❞✱ ❧❛ ❝❛✳❛✵ s✱ ❝♦♠✳❛❝t❛rá♥ ❝♦♥ ❧♦s
♠✱❞✐♦s ❛❞✱❝✉❛❞♦s ❤❛st❛ ❝♦♥s✱❣✉✐r ✉♥❛ ❞✱♥s✐❞❛❞ ✐❣✉❛❧ ❛ ❧❛
❞✱❧ r✱st♦ ❞✱ ❧❛ ❝❛✳❛✴
▲❛ r✱❝r✱❝✐❞❛ ✱♥ ❝❛✳❛s ❞✱❧❣❛❞❛s ♥♦ s✱ ✳✱r♠✐t✐rá ✱♥ ♥✐♥❣ú♥
❝❛s♦✴
❉✱♥tr♦ ❞✱❧ ✳❧❛③♦ ♠á①✐♠♦ ❞✱ ✱❥✱❝✉❝✐ó♥✵ ✳♦❞rá ❤❛❝✱rs✱ ❛❧✐s❛❞♦
❝♦♥ ♠♦t♦♥✐✈✱❧❛❞♦r❛✴
▲❛s ❥✉♥t❛s ❞✱ tr❛❜❛❥♦ s✱ ❞✐s✳♦♥❞rá♥ ❞✱ ✲♦r♠❛ q✉✱ s✉ ❝❛♥t♦
s✱❛ ✈✱rt✐❝❛❧✵ ❝♦rt❛♥❞♦ ✳❛rt✱ ❞✱ ❧❛ ❝❛✳❛ ❛❝❛❜❛❞❛✴
❙✱ ❞✐s✳♦♥❞rá♥ ❥✉♥t❛s tr❛♥s✈✱rs❛❧✱s ❝✉❛♥❞♦ ✱❧ ✳r♦❝✱s♦
❝♦♥str✉❝t✐✈♦ s✱ ✐♥t✱rr✉♠✳❛s ♠ás ❞✱ ✻ ❤♦r❛s✴
❙✐ s✱ tr❛❜❛❥❛ ✳♦r ✲r❛❝❝✐♦♥✱s ❞✱❧ ❛♥❝❤♦ t♦t❛❧✵ s✱ ❞✐s✳♦♥❞rá♥
❥✉♥t❛s ❧♦♥❣✐t✉❞✐♥❛❧✱s s✐ s✱ ✳r♦❞✉❝✱ ✉♥❛ ❞✱♠♦r❛ s✉✳✱r✐♦r ❛ ✶
❤♦r❛ ✱♥tr✱ ❧❛s ♦✳✱r❛❝✐♦♥✱s ✱♥ ✲r❛♥❥❛s ❝♦♥t✐❣✉❛s✴
❊❧ r✱❝♦rt✱ ② r✱❝♦♠✳❛❝t❛❝✐ó♥ ❞✱ ✉♥❛ ③♦♥❛ ❛❧t✱r❛❞❛ só❧♦ s✱ ❤❛rá
s✐ s✱ ést❛ ❞✱♥tr♦ ❞✱❧ ✳❧❛③♦ ♠á①✐♠♦ ✲✐❥❛❞♦ ✳❛r❛ ❧❛ ✳✉✱st❛ ✱♥
♦❜r❛✴ ❙✐ s✱ r✱❜❛s❛ ést✱ ✳❧❛③♦✵ s✱ r✱❝♦♥str✉✐rá t♦t❛❧♠✱♥t✱ ❧❛
③♦♥❛ ❛✲✱❝t❛❞❛✵ ❞✱ ❛❝✉✱r❞♦ ❝♦♥ ❧❛s ✐♥str✉❝❝✐♦♥✱s ❞✱ ❧❛ ❉✴✽✴
▲❛ ♠✱③❝❧❛ s✱ ♠❛♥t✱♥❞rá ❤ú♠✱❞❛✵ ❝♦♠♦ ♠í♥✐♠♦✵ ❞✉r❛♥t✱ ❧♦s ✾
❞í❛s s✐❣✉✐✱♥t✱s ❛ s✉ ❛❝❛❜❛❞♦✴
❙✱ ❞✐s✳♦♥❞rá♥ ✉♥ r✐✱❣♦ ❞✱ ❝✉r❛❞♦ ❛ ✳❛rt✐r ❞✱ ❧❛s ✸✺ ❤ ❞✱❧ ✲✐♥❛❧
❞✱ ❧❛s ♦✳✱r❛❝✐♦♥✱s ❞✱ ❛❝❛❜❛❞♦✴
❙✱ ✳r♦❤✐❜✐rá ❝✉❛❧q✉✐✱r t✐✳♦ ❞✱ trá✲✐❝♦ ❞✉r❛♥t✱ ❧♦s ✻ ❞í❛s
s✐❣✉✐✱♥t✱s ❛ s✉ ❛❝❛❜❛❞♦✵ ② ❞✱ ✈✱❤í❝✉❧♦s ✳✱s❛❞♦s ❞✉r❛♥t✱ ❧♦s
✾ ✳r✐♠✱r♦s ❞í❛s✵ ❛ ♥♦ s✱r q✉✱ ❧❛ ❉✴✽✴✵ ❧♦ ❛✉t♦r✐❝✱
✱①✳r✱s❛♠✱♥t✱ ② ✱st❛❜❧✱❝✐✱♥❞♦ ✳r✱✈✐❛♠✱♥t✱ ✉♥❛ ✳r♦t✱❝❝✐ó♥ ❞✱❧
r✐✱❣♦ ❞✱ ❝✉r❛❞♦ ♠✱❞✐❛♥t✱ ✉♥❛ ❝❛✳❛ ❞✱ ❛r✱♥❛ ♦ t✐✱rr❛ ❝♦♥
❞♦t❛❝✐ó♥ ♥♦ s✉✳✱r✐♦r ❛ ❧♦s ✿ ❧✷♠❁ ✵ q✉✱ s✱ r✱t✐r❛rá
❝♦♠✳❧✱t❛♠✱♥t✱ ✳♦r ❜❛rr✐❞♦ ❛♥t✱s ❞✱ ✱❥✱❝✉t❛r ❝✉❛❧q✉✐✱r ✉♥✐❞❛❞
❞✱ ♦❜r❛ ✱♥❝✐♠❛ ❞✱ ❧❛ ❝❛✳❛ tr❛t❛❞❛✴
❙✐ ❞✉r❛♥t✱ ❧♦s ✾ ✳r✐♠✱r♦s ❞í❛s ❞✱ ❧❛ ✲❛s✱ ❞✱ ❝✉r❛❞♦ s✱
✳r♦❝✱❞✱♥ ❤✱❧❛❞❛s✵ ❧❛ ❝❛✳❛ ✱st❛❜✐❧✐③❛❞❛ s✱ ✳r♦t✱❣✱rá
❛❞✱❝✉❛❞❛♠✱♥t✱ ❝♦♥tr❛ ❧❛s ♠✐s♠❛s✵ s✱❣ú♥ ❧❛s ✐♥str✉❝❝✐♦♥✱s
❞✱ ❧❛ ❉✴✽✴
❈♦♥tr♦❧ ② ❝r✐t✱r✐♦s ❞✱ ❛❝✱✳t❛❝✐ó♥ ② r✱❝❤❛③♦
P❛✈✐♠✱♥t♦s ❞✱ ③❛❤♦rr❛✵ s❛❜❧ó♥ ♦ ♠❛t✱r✐❛❧ s✱❧✱❝❝✐♦♥❛❞♦❂
❃ ♠❄ ❞✱ ✈♦❧✉♠✱♥ r✱❛❧♠✱♥t✱ ✱❥✱❝✉t❛❞♦✵ ♠✱❞✐❞♦ ❞✱ ❛❝✉✱r❞♦ ❝♦♥
❧❛s s✱❝❝✐♦♥✱s❃t✐✳♦ s✱ñ❛❧❛❞❛s ✱♥ ❧❛ ❉✴❅✴
❃ ❊❧ ❛❜♦♥♦ ❞✱ ❧♦s tr❛❜❛❥♦s ❞✱ ✳r✱✳❛r❛❝✐ó♥ ❞✱ ❧❛ s✉✳✱r✲✐❝✐✱ ❞✱
❛s✐✱♥t♦ ❝♦rr✱s✳♦♥❞✱ ❛ ❧❛ ✉♥✐❞❛❞ ❞✱ ♦❜r❛ ❞✱ ❧❛ ❝❛✳❛
s✉❜②❛❝✱♥t✱✴
❃ ◆♦ s✱rá♥ ❞✱ ❛❜♦♥♦ ❧❛s ❝r✱❝✱s ❧❛t✱r❛❧✱s✵ ♥✐ ❧❛s ❝♦♥s✱❝✉✱♥t✱s
❞✱ ❧❛ ❛✳❧✐❝❛❝✐ó♥ ❞✱ ❧❛ ❝♦♠✳✱♥s❛❝✐ó♥ ❞✱ ❧❛ ♠✱r♠❛ ❞✱
✱s✳✱s♦r✱s ❞✱ ❝❛✳❛s s✉❜②❛❝✱♥t✱s✴
P❛✈✐♠✱♥t♦s ❞✱ t✐✱rr❛❃❝✱♠✱♥t♦ ➇✐♥ s✐t✉➈❂
❃ ♠❄ ❞✱ ✈♦❧✉♠✱♥ r✱❛❧♠✱♥t✱ ✱❥✱❝✉t❛❞♦✵ ♠✱❞✐❞♦ ❞✱ ❛❝✉✱r❞♦ ❝♦♥
❧❛s s✱❝❝✐♦♥✱s❃t✐✳♦ s✱ñ❛❧❛❞❛s ✱♥ ❧❛ ❉✴❅✴
❃ ◆♦ s✱ ✐♥❝❧✉②✱♥ ✱♥ ✱st✱ ❝r✐t✱r✐♦ ❧❛s r✱✳❛r❛❝✐♦♥✱s ❞✱
✐rr✱❣✉❧❛r✐❞❛❞✱s s✉✳✱r✐♦r✱s ❛ ❧❛s t♦❧✱r❛❜❧✱s✴
❃ ◆♦ ✱s ❛❜♦♥♦ ✱♥ ✱st❛ ✉♥✐❞❛❞ ❞✱ ♦❜r❛ ✱❧ r✐✱❣♦ ❞✱ ❝✉r❛❞♦✴
❃ ◆♦ ✱s ❛❜♦♥♦ ✱♥ ✱st❛ ✉♥✐❞❛❞ ❞✱ ♦❜r❛ ❝✉❛❧q✉✐✱r r✐✱❣♦ ❞✱
s✱❧❧❛❞♦ q✉✱ s✱ ❛ñ❛❞❛ ✳❛r❛ ❞❛r ❛✳✱rt✉r❛ ❛❧ trá♥s✐t♦✴
❃ ❊❧ ❛❜♦♥♦ ❞✱ ❧♦s tr❛❜❛❥♦s ❞✱ ✳r✱✳❛r❛❝✐ó♥ ❞✱ ❧❛ s✉✳✱r✲✐❝✐✱ ❞✱
❛s✐✱♥t♦ ❝♦rr✱s✳♦♥❞✱ ❛ ❧❛ ✉♥✐❞❛❞ ❞✱ ♦❜r❛ ❞✱ ❧❛ ❝❛✳❛
s✉❜②❛❝✱♥t✱✴
❈♦♥❞✐❝✐♦♥✱s ❞✱ ✉s♦ ② ♠❛♥t✱♥✐♠✐✱♥t♦
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❈♦♥❞✐❝✐♦♥✱s ❞✱ ❧♦s ♠❛t✱r✐❛❧✱s ✱s✳✱❝í✲✐❝♦s ②✷♦ ❞✱ ❧❛s ✳❛rt✐❞❛s
❞✱ ♦❜r❛ ✱❥✱❝✉t❛❞❛
✽♦r♠❛❝✐ó♥ ❞✱ ✳❛✈✐♠✱♥t♦ ❝♦♥ ♠❛t✱r✐❛❧✱s ❞✱ ❝❛♥t✱r❛✴
❙✱ ❤❛♥ ❝♦♥s✐❞✱r❛❞♦ ❧♦s ❝❛s♦s s✐❣✉✐✱♥t✱s❂
❃ P❛✈✐♠✱♥t♦ ❞✱ ③❛❤♦rr❛ ❛rt✐✲✐❝✐❛❧✴
❃ P❛✈✐♠✱♥t♦ ❞✱ r✱❝✱❜♦✵ ✲♦r♠❛❞♦ ❝♦♥ ár✐❞♦ s✐♥ ❝❧❛s✐✲✐❝❛r
✳r♦❝✱❞✱♥t✱ ❞✱ ❝❛♥t✱r❛✴
❃ P❛✈✐♠✱♥t♦ ❞✱ ár✐❞♦✴
❃ ❘✱❝✱❜♦ ❞✱ ✳❛✈✐♠✱♥t♦ ❞✱ ár✐❞♦✵ ❝♦♥ ❛r✱♥❛ ♥❛t✉r❛❧✴
P❛✈✐♠✱♥t♦ ❣r❛♥✉❧❛r✱s❂
❙✱ ❝♦♥s✐❞✱r❛♥ ✐♥❝❧✉✐❞❛s ✱♥ ✱st❛ ✳❛rt✐❞❛ ❧❛s ♦✳✱r❛❝✐♦♥✱s
s✐❣✉✐✱♥t✱s❂
❃ Pr✱✳❛r❛❝✐ó♥ ② ❝♦♠✳r♦❜❛❝✐ó♥ ❞✱ ❧❛ s✉✳✱r✲✐❝✐✱ ❞✱ ❛s✐✱♥t♦✴
❃ ❆✳♦rt❛❝✐ó♥ ❞✱ ♠❛t✱r✐❛❧✴
❃ ❊①t✱♥s✐ó♥✵ ❤✉♠✱❝t❛❝✐ó♥ ●s✐ ✱s ♥✱❝✱s❛r✐❛❍✵ ② ❝♦♠✳❛❝t❛❝✐ó♥ ❞✱
❝❛❞❛ t♦♥❣❛❞❛✴
❃ ❆❧✐s❛❞♦ ❞✱ ❧❛ s✉✳✱r✲✐❝✐✱ ❞✱ ❧❛ ú❧t✐♠❛ t♦♥❣❛❞❛✴
❘✱❝✱❜♦ ❞✱ ✳❛✈✐♠✱♥t♦ ❣r❛♥✉❧❛r❂
❙✱ ❝♦♥s✐❞✱r❛♥ ✐♥❝❧✉✐❞❛s ✱♥ ✱st❛ ✳❛rt✐❞❛ ❧❛s ♦✳✱r❛❝✐♦♥✱s
s✐❣✉✐✱♥t✱s❂
❃ Pr✱✳❛r❛❝✐ó♥ ② ❝♦♠✳r♦❜❛❝✐ó♥ ❞✱ ❧❛ s✉✳✱r✲✐❝✐✱ ❞✱
❛s✱♥t❛♠✐✱♥t♦✴
❃ ❏✉♠✱❝t❛❝✐ó♥ ❞✱ ❧❛ ❝❛✳❛ ❞✱ ár✐❞♦ ❣r✉✱s♦✴
❃ ❆✳♦rt❛❝✐ó♥ ❞✱ ♠❛t✱r✐❛❧✴
❃ ❊①t✱♥❞✐❞♦✵ ❤✉♠✱❝t❛❝✐ó♥ ② ❝♦♠✳❛❝t❛❝✐ó♥ ❞✱ ❝❛❞❛ t♦♥❣❛❞❛✴
❃ ❈♦♠✳❛❝t❛❝✐ó♥ ❞✱❧ ❝♦♥❥✉♥t♦✴
▲❛ ❝❛✳❛ t✱♥❞rá ❧❛ ✳✱♥❞✐✱♥t✱ ✱s✳✱❝✐✲✐❝❛❞❛ ✱♥ ❧❛ ❉✴❅✴ ♦ ✱♥ s✉
❞✱✲✱❝t♦ ❧❛ q✉✱ ✱s✳✱❝✐✲✐q✉✱ ❧❛ ❉✴✽✴
▲❛ s✉✳✱r✲✐❝✐✱ ❞✱ ❧❛ ❝❛✳❛ q✉✱❞❛rá ✳❧❛♥❛ ② ❛ ♥✐✈✱❧✵ ❝♦♥ ❧❛s
r❛s❛♥t✱s ✳r✱✈✐st❛s ✱♥ ❧❛ ❉✴❅✴
❙✱ ❛❧❝❛♥③❛rá✵ ❝♦♠♦ ♠í♥✐♠♦✵ ✱❧ ❣r❛❞♦ ❞✱ ❝♦♠✳❛❝t❛❝✐ó♥
❅♦❧✱r❛♥❝✐❛s ❛ ✱❥✱❝✉❝✐ó♥❂
❃ ◆✐✈✱❧ ❞✱ s✉✳✱r✲✐❝✐✱❂ ➧✸✼ ♠♠
❃ P❧❛♥✱✐❞❛❞❂ ➧✶✼ ♠♠✷✻ ♠
❅♦❧✱r❛♥❝✐❛s ❞✱ ✱❥✱❝✉❝✐ó♥ ❞✱ ❧♦s ✳❛✈✐♠✱♥t♦s ❣r❛♥✉❧❛r✱s❂
❃ ❘✱✳❧❛♥t✱♦ ❞✱ r❛s❛♥t✱s❂ ❑ ✼

✶✷❇ ❞✱❧ ✱s✳✱s♦r t✱ór✐❝♦
❈♦♥❞✐❝✐♦♥✱s ❞✱❧ ✳r♦❝✱s♦ ❞✱ ✱❥✱❝✉❝✐ó♥ ❞✱ ❧❛s ♦❜r❛s
▲❛ ❝❛✳❛ ♥♦ s✱ ✱①t✱♥❞✱rá ❤❛st❛ q✉✱ s✱ ❤❛②❛ ❝♦♠✳r♦❜❛❞♦ q✉✱
❧❛ s✉✳✱r✲✐❝✐✱ s♦❜r✱ ❧❛ q✉✱ ❞✱❜✱ ❛s✱♥t❛rs✱ t✐✱♥✱ ❧❛s
❝♦♥❞✐❝✐♦♥✱s ❞✱ ❝❛❧✐❞❛❞ ② ✲♦r♠❛ ✳r✱✈✐st❛s✵ ❝♦♥ ❧❛s t♦❧✱r❛♥❝✐❛s
✱st❛❜❧✱❝✐❞❛✴ ❙✐ ✱♥ ✱st❛ s✉✳✱r✲✐❝✐✱ ❤❛② ❞✱✲✱❝t♦s ♦
✐rr✱❣✉❧❛r✐❞❛❞✱s q✉✱ ✱①❝✱❞❛♥ ❞✱ ❧❛s t♦❧✱r❛❜❧✱s✵ s✱ ❝♦rr✱❣✐rá♥
❛♥t✱s ❞✱ ❧❛ ✱❥✱❝✉❝✐ó♥ ❞✱ ❧❛ ✳❛rt✐❞❛ ❞✱ ♦❜r❛✴
P❛r❛ t✱♠✳✱r❛t✉r❛s ✐♥✲✱r✐♦r✱s ❛ ✸➦❈ s✱ s✉s✳✱♥❞✱rá♥ ❧♦s
tr❛❜❛❥♦s✴
P❛✈✐♠✱♥t♦ ❞✱ ③❛❤♦rr❛❂
❃ ▲❛ ❤✉♠✱❞❛❞ ó✳t✐♠❛ ❞✱ ❝♦♠✳❛❝t❛❝✐ó♥✵ ❞✱❞✉❝✐❞❛ ❞✱❧ ✱♥s❛②♦
➇Pró❝t♦r ♠♦❞✐✲✐❝❛❞♦➈✵ s✱❣ú♥ ❧❛ ♥♦r♠❛ ◆▲❅❃✶✼▼✷✾✸✵ s✱ ❛❥✉st❛rá
❛ ❧❛ ❝♦♠✳♦s✐❝✐ó♥ ② ✲♦r♠❛ ❞✱ ❛❝t✉❛❝✐ó♥ ❞✱❧ ✱q✉✐✳♦ ❞✱
❝♦♠✳❛❝t❛❝✐ó♥✴
❃ ▲❛ ✳r✱✳❛r❛❝✐ó♥ ❞✱ ③❛❤♦rr❛ s✱ ❤❛rá ✱♥ ❝✱♥tr❛❧ ② ♥♦ ➇ ✐♥ s✐t✉ ➇✴
▲❛ ❛❞✐❝✐ó♥ ❞✱❧ ❛❣✉❛ ❞✱ ❝♦♠✳❛❝t❛❝✐ó♥ t❛♠❜✐é♥ s✱ ❤❛rá ✱♥
❝✱♥tr❛❧ ✱①❝✱✳t♦ ❝✉❛♥❞♦ ❧❛ ❉✴✽✴ ❛✉t♦r✐❝✱ ❧♦ ❝♦♥tr❛r✐♦✴
❃ ❊❧ ♠❛t✱r✐❛❧ s✱ ✳✉✱❞✱ ✉t✐❧✐③❛r s✐✱♠✳r✱ q✉✱ ❧❛s ❝♦♥❞✐❝✐♦♥✱s
❝❧✐♠❛t♦❧ó❣✐❝❛s ♥♦ ❤❛②❛♥ ✳r♦❞✉❝✐❞♦ ❛❧t✱r❛❝✐♦♥✱s ✱♥ s✉
❤✉♠✱❞❛❞ ❞✱ t❛❧ ♠❛♥✱r❛ q✉✱ s✱ s✉✳✱r✱ ✱♥ ♠ás ❞✱❧ ✸✹ ❧❛
❤✉♠✱❞❛❞ ó✳t✐♠❛✴
P❛✈✐♠✱♥t♦s ❣r❛♥✉❧❛r✱s❂
❃ ▲❛ ✱①t✱♥s✐ó♥ s✱ r✱❛❧✐③❛rá ❝♦♥ ❝✉✐❞❛❞♦✵ ✱✈✐t❛♥❞♦
s✱❣r✱❣❛❝✐♦♥✱s ② ❝♦♥t❛♠✐♥❛❝✐♦♥✱s✵ ✱♥ t♦♥❣❛❞❛s ❞✱ ✱s✳✱s♦r
❝♦♠✳r✱♥❞✐❞♦ ✱♥tr✱ ✶✼ ② ✻✼ ❝♠
❘✱❝✱❜♦ ❝♦♥ ❛r✱♥❛ ♥❛t✉r❛❧❂
❃ ❯♥❛ ✈✱③ s✱ ❤❛②❛ ✱♥❝❛❥❛❞♦ ✱❧ ár✐❞♦ ❣r❛♥❞✱ s✱ ✱①t✱♥❞✱rá ②
❝♦♠✳❛❝t❛rá ❧❛ ❛r✱♥❛ ✳❛r❛ q✉✱ r✱❧❧✱♥✱ ❧♦s ❤✉✱❝♦s q✉✱ q✉✱❞✱♥✴
❃ ▲❛ ❞♦t❛❝✐ó♥ ❞✱ ❛r✱♥❛ s✱ ✱①t✱♥❞✱rá ✱♥ ✻ ✲❛s✱s❂ ✱♥ ❧❛ ✳r✐♠✱r❛
s✱ ❛✳♦rt❛rá ✱❧ ❇✼✹❀ ❧❛ s✱❣✉♥❞❛ s✱rá ❧✐❣✱r❛♠✱♥t✱ ✐♥✲✱r✐♦r ❛❧
❇✼✹ ❀ ② ❧❛ ú❧t✐♠❛ ❝♦♥ ❧❛ ❛r✱♥❛ r✱st❛♥t✱s✴ ❉✱s✳✉és ❞✱ ❝❛❞❛ ✉♥❛
❞✱ ✱❧❧❛s ✱s ♥✱❝✱s❛r✐♦ ❤✉♠✐❞✐✲✐❝❛r ② ❝♦♠✳❛❝t❛r ❤❛st❛ ❧❛
✳✱♥✱tr❛❝✐ó♥ ❞✱❧ ♠❛t✱r✐❛❧✴
P❛✈✐♠✱♥t♦s ❣r❛♥✉❧❛r✱s❂
❃ ❅♦❞❛s ❧❛s ❛✳♦rt❛❝✐♦♥✱s ❞✱ ❛❣✉❛ s✱ ❤❛rá♥ ❛♥t✱s ❞✱ ❧❛
❝♦♠✳❛❝t❛❝✐ó♥✴ ❉✱s✳✉és✵ ❧❛ ú♥✐❝❛ ❤✉♠✱❝t❛❝✐ó♥ ❛❞♠✐s✐❜❧✱s ✱s
❧❛ ❞✱ ❧❛ ✳r✱✳❛r❛❝✐ó♥ ✳❛r❛ ❝♦❧♦❝❛r ❧❛ ❝❛✳❛ s✐❣✉✐✱♥t✱✴
❃ ▲❛ ❝♦♠✳❛❝t❛❝✐ó♥ s✱ ✱✲✱❝t✉❛rá ❧♦♥❣✐t✉❞✐♥❛❧♠✱♥t✱✵
✱♠✳✱③❛♥❞♦ ✳♦r ❧♦s ❝❛♥t♦s ✱①t✱r✐♦r✱s ② ✳r♦❣r✱s❛♥❞♦ ❤❛❝✐❛ ✱❧
❝✱♥tr♦ ✳❛r❛ s♦❧❛✳❛rs✱ ❝❛❞❛ r✱❝♦rr✐❞♦ ✱♥ ✉♥ ❛♥❝❤♦ ♥♦ ✐♥✲✱r✐♦r ❛
✶✷✻ ❞✱❧ ❛♥❝❤♦ ❞✱❧ ✱❧✱♠✱♥t♦ ❝♦♠✳❛❝t❛❞♦r✴
▲❛s ③♦♥❛s q✉✱✵ ✳♦r s✉ r✱❞✉❝✐❞❛ ✱①t✱♥s✐ó♥✵ s✉ ✳✱♥❞✐✱♥t✱ ♦ s✉
✳r♦①✐♠✐❞❛❞ ❛ ♦❜r❛s ❞✱ ✳❛s♦ ♦ ❞✱s❛❣ü✱✵ ♠✉r♦s ♦ ✱str✉❝t✉r❛s✵
♥♦ ✳✱r♠✐t❛♥ ❧❛ ✉t✐❧✐③❛❝✐ó♥ ❞✱❧ ✱q✉✐✳♦ ❤❛❜✐t✉❛❧✵ s✱ ❝♦♠✳❛❝t❛rá♥
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❝✱♥ ❧✱s ♠❡❞✐✱s ❛❞❡❝✲❛❞✱s ❛❧ ❝❛s✱ ♣❛r❛ ❝✱♥s❡❣✲✐r ❧❛ ❞❡♥s✐❞❛❞
♣r❡✈✐s✳❛✴
◆✱ s❡ ❛✲✳✱r✐③❛ ❡❧ ♣❛s✱ ❞❡ ✈❡❤í❝✲❧✱s ② ♠❛q✲✐♥❛r✐❛ ❤❛s✳❛ q✲❡ ❧❛
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▲❛s ✐rr❡❣✲❧❛r✐❞❛❞❡s q✲❡ ❡①❝❡❞❛♥ ❞❡ ❧❛s ✳✱❧❡r❛♥❝✐❛s
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✻ ❯♥❛ ✈❡③ ❝✱❧✱❝❛❞❛s ❧❛s ♣✐❡③❛ s❡ r❡❣❛rá♥ ♣❛r❛ ❝✱♥s❡❣✲✐r ❡❧
❢r❛❣✲❛❞✱ ❞❡❧ ♠✱r✳❡r✱ ❞❡ ❜❛s❡✴
✻ ✶❡s♣✲✵s s❡ r❡❧❧❡♥❛rá♥ ❧❛s ❥✲♥✳❛s ❝✱♥ ❧❛ ❧❡❝❤❛❞❛✴
✻ ▲❛ s✲♣❡r❢✐❝✐❡ s❡ ♠❛♥✳❡♥❞rá ❤ú♠❡❞❛ ❞✲r❛♥✳❡ ❧❛s ▼❃ ❤
s✐❣✲✐❡♥✳❡s✴
❈✱❧✱❝❛❝✐ó♥ s✱❜r❡ ❧❡❝❤✱ ❞❡ ❛r❡♥❛ ② ❥✲♥✳❛s r❡❧❧❡♥❛s ❝✱♥
♠✱r✳❡r✱✽
✻ ◆✱ s❡ ✳r❛❜❛❥❛rá ❡♥ ❝✱♥❞✐❝✐✱♥❡s ♠❡✳❡✱r✱❧ó❣✐❝❛s q✲❡ ♣✲❡❞❛♥
♣r✱❞✲❝✐r ❛❧✳❡r❛❝✐✱♥❡s ❛ ❧❛ s✲❜❜❛s❡ ✱ ❧❡❝❤✱ ❞❡ ❛r❡♥❛✴
✻ ❊❧ ❧❡❝❤✱ ❞❡ ✳✐❡rr❛ ♥✐✈❡❧❛❞❛ ❞❡ ✺ ❝♠ ❞❡ ❡s♣❡s✱r✸ s❡ ❞❡❥❛rá ❛
✷✸✺ ❝♠ s✱❜r❡ ❡❧ ♥✐✈❡❧ ❞❡❢✐♥✐✳✐✈✱✴
✻ ❈✱❧✱❝❛❞❛s ❧❛s ♣✐❡③❛s s❡ ❛♣✐s✱♥❛rá♥ ✷✸✺ ❝♠ ❤❛s✳❛ ❡❧ ♥✐✈❡❧
♣r❡✈✐s✳✱✴
✻ ▲❛s ❥✲♥✳❛s s❡ r❡❧❧❡♥❛rá♥ ❝✱♥ ♠✱r✳❡r✱ ❞❡ ❝❡♠❡♥✳✱✴
✻ ▲❛ s✲♣❡r❢✐❝✐❡ s❡ ♠❛♥✳❡♥❞rá ❤ú♠❡❞❛ ❞✲r❛♥✳❡ ▼❃ ❤ s✐❣✲✐❡♥✳❡s✴
❈✱♥✳r✱❧ ② ❝r✐✳❡r✐✱s ❞❡ ❛❝❡♣✳❛❝✐ó♥ ② r❡❝❤❛③✱
♠❘ ❞❡ s✲♣❡r❢✐❝✐❡ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐✱♥❡s ❞❡ ❧❛ ✶✴✼✴
❈✱♥❞✐❝✐✱♥❡s ❞❡ ✲s✱ ② ♠❛♥✳❡♥✐♠✐❡♥✳✱
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝❛❝✐✱♥❡s ❞❡ ❧❛ ✶✴✼✴

▼✴ P❆❱■✿❊◆✼❖❙ ✶❊ ❍❖❉✿■❀Ó◆
▼✴✷✴ P❆❱■✿❊◆✼❖❙ ✶❊ ❍❖❉✿■❀Ó◆

❈✱♥❞✐❝✐✱♥❡s ❞❡ ❧✱s ♠❛✳❡r✐❛❧❡s ❡s♣❡❝í❢✐❝✱s ②❁✱ ❞❡ ❧❛s ♣❛r✳✐❞❛s
❞❡ ✱❜r❛ ❡❥❡❝✲✳❛❞❛
P❛✈✐♠❡♥✳✱s ❞❡ ❤✱r♠✐❣ó♥ ✈✐❜r❛❞✱✸ ❝✱❧✱❝❛❞✱s ❝✱♥ ❡①✳❡♥❞❡❞✱r❛
✱ ❝✱♥ r❡❣❧❛ ✈✐❜r❛✳✱r✐❛✴
❙❡ ❝✱♥s✐❞❡r❛♥ ✐♥❝❧✲✐❞❛s ❞❡♥✳r✱ ❞❡ ❡s✳❛ ✲♥✐❞❛❞ ❞❡ ✱❜r❛ ❧❛s
✱♣❡r❛❝✐✱♥❡s s✐❣✲✐❡♥✳❡s✽
❈✱❧✱❝❛❝✐ó♥ ❝✱♥ ❡①✳❡♥❞❡❞✱r❛✽
✻ Pr❡♣❛r❛❝✐ó♥ ② ❝✱♠♣r✱❜❛❝✐ó♥ ❞❡ ❧❛ s✲♣❡r❢✐❝✐❡ ❞❡ ❛s✐❡♥✳✱✴
✻ ❈✱❧✱❝❛❝✐ó♥ ❞❡ ❡❧❡♠❡♥✳✱s ❞❡ ❣✲✐❛❞✱ ❞❡ ❧❛s ♠áq✲✐♥❛s✴
✻ ❈✱❧✱❝❛❝✐ó♥ ❞❡❧ ❤✱r♠✐❣ó♥✴
✻ ❊❥❡❝✲❝✐ó♥ ❞❡ ❥✲♥✳❛s ❡♥ ❢r❡s❝✱✴
✻ ❉❡❛❧✐③❛❝✐ó♥ ❞❡ ❧❛ ✳❡①✳✲r❛ s✲♣❡r❢✐❝✐❛❧✴
✻ Pr✱✳❡❝❝✐ó♥ ❞❡❧ ❤✱r♠✐❣ó♥ ❢r❡s❝✱ ② ❝✲r❛❞✱✴
❈✱❧✱❝❛❝✐ó♥ ❝✱♥ r❡❣❧❛ ✈✐❜r❛✳✱r✐❛✽
✻ Pr❡♣❛r❛❝✐ó♥ ② ❝✱♠♣r✱❜❛❝✐ó♥ ❞❡ ❧❛ s✲♣❡r❢✐❝✐❡ ❞❡ ❛s✐❡♥✳✱✴
✻ ❈✱❧✱❝❛❝✐ó♥ ❞❡ ❧✱s ❡♥❝✱❢r❛❞✱s ❧❛✳❡r❛❧❡s✴
✻ ❈✱❧✱❝❛❝✐ó♥ ❞❡ ❧✱s ❡❧❡♠❡♥✳✱s ❞❡ ❧❛s ❥✲♥✳❛s✴
✻ ❈✱❧✱❝❛❝✐ó♥ ❞❡❧ ❤✱r♠✐❣ó♥✴
✻ ❉❡❛❧✐③❛❝✐ó♥ ❞❡ ❧❛ ✳❡①✳✲r❛ s✲♣❡r❢✐❝✐❛❧✴
✻ Pr✱✳❡❝❝✐ó♥ ❞❡ ❧❛ ✳❡①✳✲r❛ s✲♣❡r❢✐❝✐❛❧✴
✻ ▲❛ s✲♣❡r❢✐❝✐❡ ❞❡❧ ♣❛✈✐♠❡♥✳✱ ♣r❡s❡♥✳❛rá ✲♥❛ ✳❡①✳✲r❛ ✲♥✐❢✱r♠❡
② ❡①❡♥✳❛ ❞❡ s❡❣r❡❣❛❝✐✱♥❡s✴
✻ ▲❛s ❧✱s❛s ♥✱ ♣r❡s❡♥✳❛rá♥ ❣r✐❡✳❛s✴
✻ ▲✱s ❝❛♥✳✱s ❞❡ ❧❛s ❧✱s❛s ② ❧✱s ❧❛❜✐✱s ❞❡ ❧❛s ❥✲♥✳❛s q✲❡
♣r❡s❡♥✳❡♥ ❛s✳✐❧❧❛❞✲r❛s s❡ r❡♣❛r❛rá♥ ❝✱♥ r❡s✐♥❛ ❡♣✱①✐✸ s❡❣ú♥
❧❛s ✐♥s✳r✲❝❝✐✱♥❡s ❞❡ ❧❛ ✶✴❋✴
✻ ▲❛ ❛♥❝❤✲r❛ ❞❡❧ ♣❛✈✐♠❡♥✳✱ ♥✱ s❡rá ✐♥❢❡r✐✱r ❡♥ ♥✐♥❣ú♥ ❝❛s✱ ❛
❧❛ ♣r❡✈✐s✳❛ ❡♥ ❧❛ ✶✴✼✴
✻ ❊❧ ❡s♣❡s✱r ❞❡❧ ♣❛✈✐♠❡♥✳✱ ♥✱ s❡rá ✐♥❢❡r✐✱r ❡♥ ♥✐♥❣ú♥ ♣✲♥✳✱ ❛❧
♣r❡✈✐s✳✱ ❡♥ ❧❛ ✶✴✼✴
✻ ▲❛ ♣r✱❢✲♥❞✐❞❛❞ ❞❡ ❧❛ ✳❡①✳✲r❛ s✲♣❡r❢✐❝✐❛❧ ❞❡✳❡r♠✐♥❛❞❛ ♣✱r ❡❧
❝ír❝✲❧✱ ❞❡ ❛r❡♥❛ s❡❣ú♥ ❧❛ ◆✱r♠❛ ◆▲✼✻❏❏✺❁❄▼ ❡s✳❛rá
❝✱♠♣r❡♥❞✐❞❛ ❡♥✳r❡ ●✸▼● ♠♠ ② ✷ ♠✴
❉❡s✐s✳❡♥❝✐❛ ❝❛r❛❝✳❡rís✳✐❝❛ ❡s✳✐♠❛❞❛ ❞❡❧ ❤✱r♠✐❣ó♥ ❚❋❡s✳❲ ❛❧
❝❛❜✱ ❞❡ ❃❄ ❞í❛s✽ ❳ ●✸❩ ① ❋❝❬
❉❡s✐s✳❡♥❝✐❛ ❛ ✳r❛❝❝✐ó♥ ✐♥❞✐r❡❝✳❛ ❛ ❧✱s ❃❄ ❞í❛s ❚s❡❣ú♥ ❯◆❊ ❄❏✻
❏●✾✻❄✺❲✽
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✻ ✶❡s✈✐❛❝✐ó♥ ❡♥ ♣❧❛♥✳❛✽ ❇❏● ♠♠
✻ ❈✱✳❛ ❞❡ ❧❛ s✲♣❡r❢✐❝✐❡ ❛❝❛❜❛❞❛✽ ❇✷● ♠♠
❈✱♥❞✐❝✐✱♥❡s ❞❡❧ ♣r✱❝❡s✱ ❞❡ ❡❥❡❝✲❝✐ó♥ ❞❡ ❧❛s ✱❜r❛s
▲❛ ❝❛♣❛ ♥✱ s❡ ❡①✳❡♥❞❡rá ❤❛s✳❛ q✲❡ s❡ ❤❛②❛ ❝✱♠♣r✱❜❛❞✱ q✲❡
❧❛ s✲♣❡r❢✐❝✐❡ s✱❜r❡ ❧❛ q✲❡ ❞❡❜❡ ❛s❡♥✳❛rs❡ ✳✐❡♥❡ ❧❛s
❝✱♥❞✐❝✐✱♥❡s ❞❡ ❝❛❧✐❞❛❞ ② ❢✱r♠❛ ♣r❡✈✐s✳❛✸ ❝✱♥ ❧❛s ✳✱❧❡r❛♥❝✐❛s
❡s✳❛❜❧❡❝✐❞❛s✴
❙✐ ❡♥ ❡s✳❛ s✲♣❡r❢✐❝✐❡ ❤❛② ❞❡❢❡❝✳✱s ✱ ✐rr❡❣✲❧❛r✐❞❛❞❡s q✲❡
❡①❝❡❞❛♥ ❞❡ ❧❛s ✳✱❧❡r❛❜❧❡s✸ s❡ ❝✱rr❡❣✐rá♥ ❛♥✳❡s ❞❡ ❧❛ ❡❥❡❝✲❝✐ó♥
❞❡ ❧❛ ♣❛r✳✐❞❛ ❞❡ ✱❜r❛✴
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❙❡ s✱s♣❡♥❞❡rá♥ ❧♦s tr❛❜❛❥♦s ❝✱❛♥❞♦ ❧❛ t❡♠♣❡r❛t✱r❛ ❛♠❜✐❡♥t❡
s❡❛ ❞❡ ✷➦❈✳
❈✱❛♥❞♦ ❧❛ t❡♠♣❡r❛t✱r❛ ❛♠❜✐❡♥t❡ s❡❛ s✱♣❡r✐♦r ❛ ✷✺➦❈✲ s❡
❝♦♥tr♦❧❛rá ❝♦♥st❛♥t❡♠❡♥t❡ ❧❛ t❡♠♣❡r❛t✱r❛ ❞❡❧ ❤♦r♠✐❣ó♥✲ q✱❡
♥♦ ❞❡❜❡ r❡❜❛s❛r ❡♥ ♥✐♥❣ú♥ ♠♦♠❡♥t♦ ❧♦s ✴✵➦❈✳
❊♥ t✐❡♠♣♦ ❝❛❧✱r♦s♦✲ ♦ ❝♦♥ ✈✐❡♥t♦ ② ❤✱♠❡❞❛❞ r❡❧❛t✐✈❛ ❜❛❥❛✲ s❡
❡①tr❡♠❛rá♥ ❧❛s ♣r❡❝❛✱❝✐♦♥❡s ♣❛r❛ ❡✈✐t❛r ❞❡s❡❝❛❝✐♦♥❡s
s✱♣❡r❢✐❝✐❛❧❡s ② ❢✐s✱r❛❝✐♦♥❡s✲ s❡❣ú♥ ❧❛s ✐♥❞✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ✶✳❋✳
❙❡ ✐♥t❡rr✱♠♣✐rá ❡❧ ❤♦r♠✐❣♦♥❛❞♦ ❝✱❛♥❞♦ ❧❧✱❡✈❛ ❝♦♥ ✱♥❛
✐♥t❡♥s✐❞❛❞ q✱❡ ♣✱❡❞❛ ♣r♦✈♦❝❛r ❧❛ ❞❡❢♦r♠❛❝✐ó♥ ❞❡❧ ❝❛♥t♦ ❞❡
❧❛s ❧♦s❛s ♦ ❧❛ ♣ér❞✐❞❛ ❞❡ ❧❛ t❡①t✱r❛ s✱♣❡r❢✐❝✐❛❧ ❞❡❧ ❤♦r♠✐❣ó♥
❢r❡s❝♦✳
❊♥tr❡ ❧❛ ❢❛❜r✐❝❛❝✐ó♥ ❞❡ ❤♦r♠✐❣ó♥ ② s✱ ❛❝❛❜❛❞♦ ♥♦ ♣✱❡❞❡
♣❛s❛r ♠ás ❞❡ ✸ ❤✳ ▲❛ ✶✳❋✳ ♣♦❞rá ❛♠♣❧✐❛r ❡st❡ ♣❧❛③♦ ❤❛st❛ ✱♥
♠á①✐♠♦ ❞❡ ✷ ❤✳
✶❡❧❛♥t❡ ❞❡ ❧❛ ♠❛❡str❛ ❡♥r❛s❛❞♦r❛ s❡ ♠❛♥t❡♥❞rá ❡♥ t♦❞♦
♠♦♠❡♥t♦ ② ❡♥ t♦❞❛ ❡❧ ❛♥❝❤♦ ❞❡ ❧❛ ♣❛✈✐♠❡♥t❛❞♦r❛ ✱♥ ❡①❝❡s♦
❞❡ ❤♦r♠✐❣ó♥ ❢r❡s❝♦ ❡♥ ❢♦r♠❛ ❞❡ ❝♦r❞ó♥ ❞❡ ✈❛r✐♦s ❝❡♥tí♠❡tr♦s
❞❡ ❛❧t✱r❛✳
❈♦❧♦❝❛❝✐ó♥ ❝♦♥ ❡①t❡♥❞❡❞♦r❛✿
✹ ❊❧ ❝❛♠✐♥♦ ❞❡ r♦❞❛❞✱r❛ ❞❡ ❧❛s ♠áq✱✐♥❛s s❡ ♠❛♥t❡♥❞rá ❧✐♠♣✐♦
❝♦♥ ❧♦s ❞✐s♣♦s✐t✐✈♦s ❛❞❡❝✱❛❞♦s ❛❝♦♣❧❛❞♦s ❛ ❧❛s ♠✐s♠❛s✳
✹ ▲♦s ❡❧❡♠❡♥t♦s ✈✐❜r❛t♦r✐♦s ❞❡ ❧❛s ♠áq✱✐♥❛s ♥♦ s❡ ❛♣♦②❛rá♥
s♦❜r❡ ♣❛✈✐♠❡♥t♦s ❛❝❛❜❛❞♦s✲ ② ❞❡❥❛rá♥ ❞❡ ❢✱♥❝✐♦♥❛r ❡♥ ❡❧
✐♥st❛♥t❡ ❡♥ q✱❡ ést❛s s❡ ♣❛r❡♥✳
✹ ▲❛ ❞✐st❛♥❝✐❛s ❡♥tr❡ ❧❛s ♣✐q✱❡t❛s q✱❡ s♦st✐❡♥❡♥ ❡❧ ❝❛❜❧❡ ❣✱í❛
❞❡ ❧❛ ❡①t❡♥❞❡❞♦r❛ ♥♦ s❡rá s✱♣❡r✐♦r ❛ ✸✵ ♠✳ ❊st❛ ❞✐st❛♥❝✐❛ s❡
r❡❞✱❝✐rá ❛ ✺ ♠ ❡♥ ❧❛s ❝✱r✈❛s ❞❡ r❛❞✐♦ ✐♥❢❡r✐♦r ❛ ✺✵✵ ♠ ② ❡♥ ❧♦s
❡♥❝✱❡♥tr♦s ✈❡rt✐❝❛❧❡s ❞❡ ♣❛rá♠❡tr♦ ✐♥❢❡r✐♦r ❛ ✷✳✵✵✵ ♠✳
✹ ❙❡ t❡♥s❛rá ❡❧ ❝❛❜❧❡ ❞❡ ❣✱í❛ ❞❡ ❢♦r♠❛ q✱❡ s✱ ❢❧❡❝❤❛ ❡♥tr❡ ❞♦s
♣✐q✱❡t❛s ❝♦♥s❡❝✱t✐✈❛s ♥♦ s❡❛ s✱♣❡r✐♦r ❛ ✸ ♠✳
✹ ❙❡ ♣r♦t❡❣❡rá ❧❛ ③♦♥❛ ❞❡ ❧❛s ❥✱♥t❛s ❞❡ ❧❛ ❛❝❝✐ó♥ ❞❡ ❧❛s ♦r✱❣❛s
✐♥t❡r♣♦♥✐❡♥❞♦ ❜❛♥❞❛s ❞❡ ❣♦♠❛✲ ❝❤❛♣❛s ♠❡tá❧✐❝❛s ✱ ♦tr♦s
♠❛t❡r✐❛❧❡s ❛❞❡❝✱❛❞♦s ❡♥ ❡❧ ❝❛s♦ q✱❡ s❡ ❤♦r♠✐❣♦♥❡ ✱♥❛ ❢r❛♥❥❛
❥✱♥t♦ ❛ ♦tr❛ ②❛ ❡①✐st❡♥t❡ ② s❡ ✱t✐❧✐❝❡ ést❛ ❝♦♠♦ ❣✱í❛ ❞❡ ❧❛s
♠áq✱✐♥❛s✳
✹ ❊♥ ❝❛s♦ ❞❡ q✱❡ ❧❛ ♠❛q✱✐♥❛r✐❛ ✱t✐❧✐❝❡ ❝♦♠♦ ❡❧❡♠❡♥t♦ ❞❡
r♦❞❛❞✱r❛ ✱♥ ❜♦r❞✐❧❧♦ ♦ ✱♥❛ ❢r❛♥❥❛ ❞❡ ♣❛✈✐♠❡♥t♦ ❞❡ ❤♦r♠✐❣ó♥
♣r❡✈✐❛♠❡♥t❡ ❝♦♥str✱✐❞♦✲ t❡♥❞rá♥ q✱❡ ❤❛❜❡r ❛❧❝❛♥③❛❞♦ ✱♥❛
❡❞❛❞ ♠í♥✐♠❛ ❞❡ ✴ ❞í❛s✳
✹ ❊❧ ✈❡rt✐❞♦ ② ❡❧ ❡①t❡♥❞✐❞♦ ❞❡❧ ❤♦r♠✐❣ó♥ s❡ ❤❛rá♥ ❞❡ ❢♦r♠❛
s✱❢✐❝✐❡♥t❡♠❡♥t❡ ✱♥✐❢♦r♠❡
♣❛r❛ ♥♦ ❞❡s❡q✱✐❧✐❜r❛r ❡❧ ❛✈❛♥❝❡ ❞❡ ❧❛ ♣❛✈✐♠❡♥t❛❞♦r❛✳
✹ ❊st❛ ♣r❡❝❛✱❝✐ó♥ s❡ ❡①tr❡♠❛rá ❡♥ ❡❧ ❝❛s♦ ❞❡ ❤♦r♠✐❣♦♥❛❞♦ ❡♥
r❛♠♣❛✳
❈♦❧♦❝❛❝✐ó♥ ❝♦♥ r❡❣❧❛ ✈✐❜r❛t♦r✐❛✿
✹ ▲❛ ❝❛♥t✐❞❛❞ ❞❡ ❡♥❝♦❢r❛❞♦ ❞✐s♣♦♥✐❜❧❡ s❡rá s✱❢✐❝✐❡♥t❡ ♣❛r❛ q✱❡
❡♥ ✱♥ ♣❧❛③♦ ♠í♥✐♠♦ ❞❡ ❞❡s❡♥❝♦❢r❛❞♦ ❞❡❧ ❤♦r♠✐❣ó♥ ❞❡ ✸✻
❤♦r❛s✲ s❡ t❡♥❣❛ ❡♥ t♦❞♦ ♠♦♠❡♥t♦ ❝♦❧♦❝❛❞❛ ② ❛ ♣✱♥t♦ ✱♥❛
❧♦♥❣✐t✱❞ ❞❡ ❡♥❝♦❢r❛❞♦ ♥♦ ✐♥❢❡r✐♦r ❛ ❧❛ ❝♦rr❡s♣♦♥❞✐❡♥t❡ ❛ ✴ ❤ ❞❡
❤♦r♠✐❣♦♥❛❞♦✳
✹ ▲❛ t❡r♠✐♥❛❞♦r❛ t❡♥❞rá ❝❛♣❛❝✐❞❛❞ ♣❛r❛ ❛❝❛❜❛r ❡❧ ❤♦r♠✐❣ó♥ ❛
✱♥ r✐t♠♦ ✐❣✱❛❧ ❛❧ ❞❡ ❢❛❜r✐❝❛❝✐ó♥✳
✹ ▲❛ ❧♦♥❣✐t✱❞ ❞❡ ❧❛ ♠❛❡str❛ ❡♥r❛s❛❞♦r❛ ❞❡ ❧❛ ♣❛✈✐♠❡♥t❛❞♦r❛
s❡rá s✱❢✐❝✐❡♥t❡ ♣❛r❛ q✱❡ ♥♦ s❡ ❛♣r❡❝✐❡♥ ♦♥❞✱❧❛❝✐♦♥❡s ❡♥ ❧❛
s✱♣❡r❢✐❝✐❡ ❞❡❧ ❤♦r♠✐❣ó♥✳
✹ ❊❧ ✈❡rt✐❞♦ ② ❡①t❡♥s✐ó♥ s❡ r❡❛❧✐③❛rá♥ ❝♦♥ ❝✱✐❞❛❞♦✲ ❡✈✐t❛♥❞♦
s❡❣r❡❣❛❝✐♦♥❡s ② ❝♦♥t❛♠✐♥❛❝✐♦♥❡s✳
✹ ❊♥ ❝❛s♦ ❞❡ q✱❡ ❧❛ ❝❛❧③❛❞❛ t❡♥❣❛ ❞♦s ♦ ♠ás ❝❛rr✐❧❡s ❡♥ ❡❧
♠✐s♠♦ s❡♥t✐❞♦ ❞❡ ❝✐r❝✱❧❛❝✐ó♥✲ s❡ ❤♦r♠✐❣♦♥❛rá♥ ❝♦♠♦ ♠í♥✐♠♦
❞♦s ❝❛rr✐❧❡s ❛❧ ♠✐s♠♦ t✐❡♠♣♦✳
✹ ❙❡ ❞✐s♣♦♥❞rá♥ ♣❛s❛r❡❧❛s ♠ó✈✐❧❡s ♣❛r❛ ❢❛❝✐❧✐t❛r ❧❛ ❝✐r❝✱❧❛❝✐ó♥
❞❡❧ ♣❡rs♦♥❛❧ ② ❡✈✐t❛r
❞❛ñ♦s ❛❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦✳
✹ ▲♦s ❝♦rt❡s ❞❡ ❤♦r♠✐❣♦♥❛❞♦ t❡♥❞rá♥ t♦❞♦s ❧♦s ❛❝❝❡s♦s
s❡ñ❛❧✐③❛❞♦s ② ❛❝♦♥❞✐❝✐♦♥❛❞♦s ♣❛r❛ ♣r♦t❡❣❡r ❡❧ ♣❛✈✐♠❡♥t♦
❝♦♥str✱✐❞♦✳
✹ ❊♥ ❧❛s ❥✱♥t❛s ❧♦♥❣✐t✱❞✐♥❛❧❡s s❡ ❛♣❧✐❝❛rá ✱♥ ♣r♦❞✱❝t♦
❛♥t✐❛❞❤❡r❡♥t❡ ❡♥ ❡❧ ❝❛♥t♦ ❞❡ ❧❛ ❢r❛♥❥❛ ②❛ ❝♦♥str✱✐❞❛✳ ❙❡
❝✱✐❞❛rá q✱❡ ❡❧ ❤♦r♠✐❣ó♥ q✱❡ s❡ ❝♦❧♦q✱❡ ❛ ❧♦ ❧❛r❣♦ ❞❡ ❡st❛
❥✱♥t❛ s❡❛ ❤♦♠♦❣é♥❡♦ ② q✱❡❞❡ ♣❡r❢❡❝t❛♠❡♥t❡ ❝♦♠♣❛❝t❛❞♦✳
✹ ❙❡ ❞✐s♣♦♥❞rá♥ ❥✱♥t❛s tr❛♥s✈❡rs❛❧❡s ❞❡ ❤♦r♠✐❣♦♥❛❞♦ ❛❧ ❢✐♥❛❧
❞❡ ❧❛ ❥♦r♥❛❞❛✲ ♦ ❝✱❛♥❞♦ s❡ ❤❛②❛ ♣r♦❞✱❝✐❞♦ ✱♥❛ ✐♥t❡rr✱♣❝✐ó♥
❞❡❧ ❤♦r♠✐❣♦♥❛❞♦ q✱❡ ❤❛❣❛ t❡♠❡r ✱♥ ♣r✐♥❝✐♣✐♦ ❞❡ ❢r❛❣✱❛❞♦ ❡♥
❡❧ ❢r❡♥t❡ ❞❡ ❛✈❛♥❝❡✳
✹ ❙✐❡♠♣r❡ q✱❡ s❡❛ ♣♦s✐❜❧❡ s❡ ❤❛rá♥ ❝♦✐♥❝✐❞✐r ❡st❛s ❥✱♥t❛s ❝♦♥
✱♥❛ ❞❡ ❝♦♥tr❛❝❝✐ó♥ ♦ ❞❡ ❞✐❧❛t❛❝✐ó♥✲ ♠♦❞✐❢✐❝❛♥❞♦ s✐ ❡s
♥❡❝❡s❛r✐♦ ❧❛ s✐t✱❛❝✐ó♥ ❞❡ ❛q✱❡❧❧❛s✲ s❡❣ú♥ ❧❛s ✐♥str✱❝❝✐♦♥❡s ❞❡
❧❛ ✶✳❋✳
✹ ❙✐ ♥♦ s❡ ♣✱❡❞❡ ❤❛❝❡r ❞❡ ❡st❛ ❢♦r♠❛✲ s❡ ❞✐s♣♦♥❞rá♥ ❛ ♠ás ❞❡
✱♥ ♠❡tr♦ ② ♠❡❞✐♦ ❞❡ ❞✐st❛♥❝✐❛s ❞❡ ❧❛ ❥✱♥t❛ ♠ás ❝❡r❝❛♥❛✳
✹ ❙❡ r❡t♦❝❛rá♥ ♠❛♥✱❛❧♠❡♥t❡ ❧❛s ✐♠♣❡r❢❡❝❝✐♦♥❡s ❞❡ ❧♦s ❧❛❜✐♦s
❞❡ ❧❛s ❥✱♥t❛s tr❛♥s✈❡rs❛❧❡s ❞❡ ❝♦♥tr❛❝❝✐ó♥ ❡❥❡❝✱t❛❞❛s ❡♥ ❡❧
❤♦r♠✐❣ó♥ ❢r❡s❝♦✳

✹ ❊♥ ❡❧ ❝❛s♦ ❞❡ q✱❡ ❧❛s ❥✱♥t❛s s❡ ❡❥❡❝✱t❡♥ ♣♦r ✐♥s❡r❝✐ó♥ ❡♥ ❡❧
❤♦r♠✐❣ó♥ ❢r❡s❝♦ ❞❡ ✱♥❛ t✐r❛ ❞❡ ♠❛t❡r✐❛❧ ♣❧ást✐❝♦ ♦ s✐♠✐❧❛r✲ ❧❛
♣❛rt❡ s✱♣❡r✐♦r ❞❡ ést❛ ♥♦ q✱❡❞❛rá ♣♦r ❡♥❝✐♠❛ ❞❡ ❧❛ s✱♣❡r❢✐❝✐❡
❞❡❧ ♣❛✈✐♠❡♥t♦✲ ♥✐ ❛ ♠ás ❞❡ ✺ ❝♠ ♣♦r ❞❡❜❛❥♦✳
✹ ❙❡ ♣r♦❤✐❜✐rá ❡❧ r✐❡❣♦ ❝♦♥ ❛❣✱❛ ♦ ❧❛ ❡①t❡♥s✐ó♥ ❞❡ ♠♦rt❡r♦
s♦❜r❡ ❧❛ s✱♣❡r❢✐❝✐❡ ❞❡❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦ ♣❛r❛ ❢❛❝✐❧✐t❛r s✱
❛❝❛❜❛❞♦✳
✹ ✶♦♥❞❡ s❡❛ ♥❡❝❡s❛r✐♦ ❛♣♦rt❛r ♠❛t❡r✐❛❧ ♣❛r❛ ❝♦♥s❡❣✱✐r ✱♥❛
③♦♥❛ ❜❛❥❛✲ s❡ ❛♣♦rt❛rá ❤♦r♠✐❣ó♥ ♥♦ ❡①t❡♥❞✐❞♦✳
✹ ❊♥ ❡❧ ❝❛s♦ q✱❡ s❡ ❤♦r♠✐❣♦♥❡s ❡♥ ❞♦s ❝❛♣❛s✲ s❡ ❡①t❡♥❞❡rá ❧❛
s❡❣✱♥❞❛ ❛♥t❡s q✱❡ ❧❛ ♣r✐♠❡r❛ ❡♠♣✐❡❝❡ s✱ ❢r❛❣✱❛❞♦✳ ❊♥tr❡ ❧❛
♣✱❡st❛ ❡♥ ❧❛ ♦❜r❛ ❞❡ ❞♦s ❝❛♣❛s ♥♦ ♣❛s❛rá ♠ás ❞❡ ✸ ❤♦r❛✳
✹ ❊♥ ❡❧ ❝❛s♦ q✱❡ s❡ ♣❛r❡ ❧❛ ♣✱❡st❛ ❡♥ ♦❜r❛ ❞❡❧ ❤♦r♠✐❣ó♥ ♠ás
❞❡ ✸✼✷ ❤✲ s❡ ❝✱❜r✐rá ❡❧ ❢r❡♥t❡ ❞❡ ❢♦r♠❛ q✱❡ ♥♦ s❡ ❡✈❛♣♦r❡ ❡❧
❛❣✱❛✳
✹ ❈✱❛♥❞♦ ❡❧ ❤♦r♠✐❣ó♥ ❡sté ❢r❡s❝♦✲ s❡ r❡❞♦♥❞❡❛rá♥ ❧♦s ❝❛♥t♦s
❞❡ ❧❛ ❝❛♣❛ ❝♦♥ ✱♥❛ ❧❧❛♥❛ ❝✱r✈❛ ❞❡ ✸✷ ♠♠ ❞❡ r❛❞✐♦✳
❈♦❧♦❝❛❝✐ó♥ ❝♦♥ ❡①t❡♥❞❡❞♦r❛✿
✹ ▲❛ s✱♣❡r❢✐❝✐❡ ❞❡❧ ♣❛✈✐♠❡♥t♦ ♥♦ s❡ r❡t♦❝❛rá✲ ❡①❝❡♣t♦ ❡♥
③♦♥❛s ❛✐s❧❛❞❛s✲ ❝♦♠♣r♦❜❛❞❛s ❝♦♥ ✱♥❛ r❡❣❧❛ ♥♦ ✐♥❢❡r✐♦r ❛ ✽ ♠✳
✹ ❊♥ ❡❧ ❝❛s♦ q✱❡ ♥♦ ❤❛②❛ ✱♥❛ ✐❧✱♠✐♥❛❝✐ó♥ s✱❢✐❝✐❡♥t❡ ❛ ❝r✐t❡r✐♦
❞❡ ❧❛ ✶✳❋✳✲ s❡ ♣❛r❛rá ❡❧ ❤♦r♠✐❣♦♥❛❞♦ ❞❡ ❧❛ ❝❛♣❛ ❝♦♥ ✱♥❛
❛♥t❡❧❛❝✐ó♥ s✱❢✐❝✐❡♥t❡ ♣❛r❛ q✱❡ s❡ ♣✱❡❞❡ ❛❝❛❜❛r ❝♦♥ ❧✱③
♥❛t✱r❛❧✳
✹ ▲❛ ✶✳❋✳ ♣♦❞rá ❛✱t♦r✐③❛r ❧❛ s✱st✐t✱❝✐ó♥ ❞❡ ❧❛s t❡①t✱r❛s ♣♦r
❡str✐❛❞♦ ♦ r❛♥✱r❛❞♦ ♣♦r ✱♥❛ ❞❡♥✱❞❛❝✐ó♥ q✱í♠✐❝❛ ❞❡ ❧❛
s✱♣❡r❢✐❝✐❡ ❞❡❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦✳
✹ ✶❡s♣✱és ❞❡ ❞❛r ❧❛ t❡①t✱r❛ ❛❧ ♣❛✈✐♠❡♥t♦✲ s❡ ♥✱♠❡r❛rá♥ ❧❛s
❧♦s❛s ❡①t❡r✐♦r❡s ❞❡ ❧❛ ❝❛❧③❛❞❛ ❝♦♥ tr❡s ❞í❣✐t♦s✲ ❛♣❧✐❝❛♥❞♦ ✱♥❛
♣❧❛♥t✐❧❧❛ ❛❧ ❤♦r♠✐❣ó♥ ❢r❡s❝♦✳
✹ ❊❧ ❤♦r♠✐❣ó♥ s❡ ❝✱r❛rá ❝♦♥ ✱♥ ♣r♦❞✱❝t♦ ❢✐❧♠ó❣❡♥♦✲ ❡①❝❡♣t♦
❡♥ ❡❧ ❝❛s♦ q✱❡ ❧❛ ✶✳❋✳ ❛✱t♦r✐❝❡ ♦tr♦ s✐st❡♠❛✳
✹ ❙❡ ❝✱r❛rá♥ t♦❞❛s ❧❛s s✱♣❡r❢✐❝✐❡s ❡①♣✱❡st❛s ❞❡ ❧❛ ❧♦s❛✲
✐♥❝❧✱✐❞♦s s✱s ❜♦r❞❡s t❛♥ ♣r♦♥t♦ ❝♦♠♦ q✱❡❞❡♥ ❧✐❜r❡s✳
✹ ❙❡ ✈♦❧✈❡rá ❛ ❛♣❧✐❝❛r ♣r♦❞✱❝t♦ ❞❡ ❝✱r❛❞♦ s♦❜r❡ ❧❛s ③♦♥❛s ❡♥
q✱❡ ❧❛ ♣❡❧í❝✱❧❛ ❢♦r♠❛❞♦ s❡ ❤❛②❛ ❡str♦♣❡❛❞♦ ❞✱r❛♥t❡ ❡❧
♣❡rí♦❞♦ ❞❡ ❝✱r❛❞♦✳
✹ ✶✱r❛♥t❡ ❡❧ ♣❡rí♦❞♦ ❞❡ ❝✱r❛❞♦ ② ❡♥ ❡❧ ❝❛s♦ ❞❡ ✱♥❛ ❤❡❧❛❞❛
✐♠♣r❡✈✐st❛✲ s❡ ♣r♦t❡❣❡rá ❡❧ ❤♦r♠✐❣ó♥ ❝♦♥ ✱♥❛ ♠❡♠❜r❛♥❛ ♦
♣❧ást✐❝♦ ❛♣r♦❜❛❞❛ ♣♦r ❧❛ ✶✳❋✳ ❤❛st❛ ❧❛ ♠❛ñ❛♥❛ s✐❣✱✐❡♥t❡ ❛ s✱
♣✱❡st❛ ❡♥ ♦❜r❛✳
✹ ❙❡ ♣r♦❤✐❜✐rá t♦❞♦ t✐♣♦ ❞❡ ❝✐r❝✱❧❛❝✐ó♥ s♦❜r❡ ❧❛ ❝❛♣❛ ❞✱r❛♥t❡
❧♦s ✴ ❞í❛s s✐❣✱✐❡♥t❡s ❛❧ ❤♦r♠✐❣♦♥❛❞♦ ❞❡ ❧❛ ♠✐s♠❛✲ ❛ ❡①❝❡♣❝✐ó♥
❞❡❧ ✐♠♣r❡s❝✐♥❞✐❜❧❡ ♣❛r❛ ❧❛ ❡❥❡❝✱❝✐ó♥ ❞❡ ❥✱♥t❛ s✐ ❧❛
❝♦♠♣r♦❜❛❝✐ó♥ ❞❡ ❧❛ r❡❣✱❧❛r✐❞❛❞ s✱♣❡r❢✐❝✐❛❧✳
✹ ❊❧ trá❢✐❝♦ ❞❡ ♦❜r❛ ♥♦ ❝✐r❝✱❧❛rá ❛♥t❡s ❞❡ ✾ ❞í❛s ❞❡s❞❡ ❡❧
❛❝❛❜❛❞♦ ❞❡❧ ♣❛✈✐♠❡♥t♦✳
✹ ▲❛ ❛♣❡rt✱r❛ ❛ ❧❛ ❝✐r❝✱❧❛❝✐ó♥ ♦r❞✐♥❛r✐❛ ♥♦ s❡ ❤❛rá ❛♥t❡s ❞❡ ✸✽
❞í❛s ❞❡s❞❡ ❡❧ ❛❝❛❜❛❞♦ ❞❡❧ ♣❛✈✐♠❡♥t♦✳
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝❤❛③♦
♠❀ ❞❡ ✈♦❧✱♠❡♥ r❡❛❧♠❡♥t❡ ❡❥❡❝✱t❛❞♦✲ ♠❡❞✐❞♦ ❞❡ ❛❝✱❡r❞♦ ❝♦♥
❧❛s s❡❝❝✐♦♥❡s✹t✐♣♦ s❡ñ❛❧❛❞❛s ❡♥ ❧❛ ✶✳❁✳
◆♦ s❡ ✐♥❝❧✱②❡♥ ❡♥ ❡st❡ ❝r✐t❡r✐♦ ❧❛s r❡♣❛r❛❝✐♦♥❡s ❞❡
✐rr❡❣✱❧❛r✐❞❛❞❡s s✱♣❡r✐♦r❡s ❛ ❧❛ t♦❧❡r❛❜❧❡✳
◆♦ ❡s ❛❜♦♥♦ ❡♥ ❡st❛ ✱♥✐❞❛❞ ❞❡ ♦❜r❛ ❡❧ r✐❡❣♦ ❞❡ ❝✱r❛❞♦
❊❧ ❛❜♦♥♦ ❞❡ ❧♦s tr❛❜❛❥♦s ❞❡ ♣r❡♣❛r❛❝✐ó♥ ❞❡ ❧❛ s✱♣❡r❢✐❝✐❡ ❞❡
❛s✐❡♥t♦ ❝♦rr❡s♣♦♥❞❡ ❛ ❧❛ ✱♥✐❞❛❞ ❞❡ ♦❜r❛ ❞❡ ❧❛ ❝❛♣❛
s✱❜②❛❝❡♥t❡✳
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✱s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ✶✳❁✳
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡r✐❛❧❡s ❡s♣❡❝í❢✐❝♦s ②✼♦ ❞❡ ❧❛s ♣❛rt✐❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱t❛❞❛
❈♦rt❡ ❞❡ ♣❛✈✐♠❡♥t♦ ❞❡ ❤♦r♠✐❣ó♥ ❝♦♥ s✐❡rr❛ ❞❡ ❞✐s❝♦ ♣❛r❛
♦❜t❡♥❡r✿
✹ ❈❛❥❛ ♣❛r❛ ❥✱♥t❛ ❞❡ ❞✐❧❛t❛❝✐ó♥✳
✹ ❃✱♥t❛ ❞❡ r❡tr❛❝❝✐ó♥✳
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✱✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ✱♥✐❞❛❞ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✱✐❡♥t❡s✿
✹ ❘❡♣❧❛♥t❡♦ ❞❡ ❧❛ ❥✱♥t❛✳
✹ ❈♦rt❡ ❞❡❧ ♣❛✈✐♠❡♥t♦ ❞❡ ❤♦r♠✐❣ó♥ ❝♦♥ s✐❡rr❛ ❞❡ ❞✐s❝♦✳
✹ ▲✐♠♣✐❡③❛ ❞❡ ❧❛ ❥✱♥t❛✳
✹ ❊✈❡♥t✱❛❧ ♣r♦t❡❝❝✐ó♥ ❞❡ ❧❛ ❥✱♥t❛ ❡❥❡❝✱t❛❞❛✳
❙❡rá r❡❝t❛ ② ❡st❛rá ❧✐♠♣✐❛✳ ❙✱ ♣r♦❢✱♥❞✐❞❛❞ ② ❛♥❝❤✱r❛ s❡rá
❝♦♥st❛♥t❡ ② ♥♦ t❡♥❞rá ❜♦r❞❡s ❞❡s♣♦rt✐❧❧❛❞♦s✳
❊st❛rá ❤❡❝❤♦ ❡♥ ❧♦s ❧✱❣❛r❡s ❡s♣❡❝✐❢✐❝❛❞♦s ❡♥ ❧❛ ✶✳❁✳ ♦ ❡♥ s✱
❞❡❢❡❝t♦✲ ❞♦♥❞❡ ✐♥❞✐q✱❡ ❧❛ ✶✳❋✳
❃✱♥t❛ ❞❡ r❡tr❛❝❝✐ó♥✿
✹ ❁❡♥❞rá ✱♥❛ ♣r♦❢✱♥❞✐❞❛❞ ❄ ✸✼✴ ❞❡❧ ❡s♣❡s♦r ❞❡❧ ♣❛✈✐♠❡♥t♦✳
❁♦❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✱❝✐ó♥✿
✹ ❆♥❝❤✱r❛✿ ➧✸✵❅
✹ ❆❧t✱r❛✿ ➧✸✵❅
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❈♦♥❞✐❝✐♦♥✳s ❞✳❧ ♣r♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐ó♥ ❞✳ ❧✴s ♦❜r✴s
▲✴s ❥✉♥t✴s s✳ ✳❥✳❝✉t✴rá♥ ❝✉✴♥❞♦ ✳❧ ❤♦r♠✐❣ó♥ ✳st✷
s✉❢✐❝✐✳♥t✳♠✳♥t✳ ✳♥❞✉r✳❝✐❞♦ ♣✴r✴ ✳✈✐t✴r q✉✳ s✳ ❞✳s♣♦rt✐❧❧✳✸ ②
✴♥t✳s ❞✳ q✉✳ s✳ ✳♠♣✐✳❝✳ ✴ ♣r♦❞✉❝✐r ❣r✐✳t✴s ♣♦r r✳tr✴❝❝✐ó♥
✹✳♥tr✳ ✺ ② ✻✽ ❤ ❞✳❧ ✈✳rt✐❞♦✸ s✳❣ú♥ ❧✴ t✳♠♣✳r✴t✉r✴ ✳①t✳r✐♦r✼✾
❆❧ r✳✴❧✐③✴r ❧✴s ❥✉♥t✴s ♥♦ s✳ ♣r♦❞✉❝✐rá♥ ❞✴ñ♦s ✴❧ ♣✴✈✐♠✳♥t♦
✹❣♦❧♣✳s✸ r✴②✴s✸ ✳t❝✾✼✾
❆❧ ✴❝✴❜✴r ❧✴ ❥✉♥t✴✸ s✐ ♥♦ s✳ s✳❧❧✴ ✐♥♠✳❞✐✴t✴♠✳♥t✳✸ s✳ ♣r♦t✳❣✳rá
❞✳ ❧✴ ✳♥tr✴❞✴ ❞✳ ♣♦❧✈♦ ② ❞✳❧ trá♥s✐t♦✾
❈♦♥tr♦❧ ② ❝r✐t✳r✐♦s ❞✳ ✴❝✳♣t✴❝✐ó♥ ② r✳❝❤✴③♦
♠ ❞✳ ❧♦♥❣✐t✉❞ ✳❥✳❝✉t✴❞✴ r✳✴❧♠✳♥t✳✸ ♠✳❞✐❞✴ s✳❣ú♥ ❧✴s
✳s♣✳❝✐❢✐❝✴❝✐♦♥✳s ❞✳ ❧✴ ❉✾❀✾✸ ❝♦♠♣r♦❜✴❞✴ ② ✴❝✳♣t✴❞✴
✳①♣r✳s✴♠✳♥t✳ ♣♦r ❧✴ ❉✾❋✾
❈♦♥❞✐❝✐♦♥✳s ❞✳ ✉s♦ ② ♠✴♥t✳♥✐♠✐✳♥t♦
❙✳❣ú♥ ✳s♣✳❝✐❢✐❝✴❝✐♦♥✳s ❞✳ ❧✴ ❉✾❀✾

✽✾ P❆❱■❁❊◆❀❖❙ ❉❊ ❁❊❩❈▲❆ ❂■❀❯❁■◆❖❙❆
✽✾✶✾ P❆❱■❁❊◆❀❖❙ ❉❊ ❁❊❩❈▲❆ ❂■❀❯❁■◆❖❙❆ ❊◆
❈❆▲■❊◆❀❊

❈♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✴t✳r✐✴❧✳s ✳s♣✳❝í❢✐❝♦s ②❃♦ ❞✳ ❧✴s ♣✴rt✐❞✴s
❞✳ ♦❜r✴ ✳❥✳❝✉t✴❞✴
❁✳③❝❧✴ ❜✐t✉♠✐♥♦s✴ ❝♦❧♦❝✴❞✴ ✴ t✳♠♣✳r✴t✉r✴ s✉♣✳r✐♦r ✴ ❧✴ ❞✳❧
✴♠❜✐✳♥t✳✾
❙✳ ❝♦♥s✐❞✳r✴♥ ✐♥❝❧✉✐❞✴s ❞✳♥tr♦ ❞✳ ✳st✴ ✉♥✐❞✴❞ ❞✳ ♦❜r✴ ❧✴s
♦♣✳r✴❝✐♦♥✳s s✐❣✉✐✳♥t✳s✿
✲ ❈♦♠♣r♦❜✴❝✐ó♥ ❞✳ ❧✴ s✉♣✳r❢✐❝✐✳ ❞✳ ✴s✐✳♥t♦✾
✲ ❈♦❧♦❝✴❝✐ó♥ ❞✳ ❧✴ ♠✳③❝❧✴ ❜✐t✉♠✐♥♦s✴✾
✲ ❈♦♠♣✴❝t✴❝✐ó♥ ❞✳ ❧✴ ♠✳③❝❧✴ ❜✐t✉♠✐♥♦s✴✾
✲ ❊❥✳❝✉❝✐ó♥ ❞✳ ❥✉♥t✴s ❞✳ ❝♦♥str✉❝❝✐ó♥✾
✲ Pr♦t✳❝❝✐ó♥ ❞✳❧ ♣✴✈✐♠✳♥t♦ ✴❝✴❜✴❞♦✾
▲✴ s✉♣✳r❢✐❝✐✳ ✴❝✴❜✴❞✴ q✉✳❞✴rá ♣❧✴♥✴✸ ❧✐s✴✸ ❝♦♥ t✳①t✉r✴
✉♥✐❢♦r♠✴ ② s✐♥ s✳❣r✳❣✴❝✐♦♥✳s✾
❙✳ ✴❥✉st✴rá ✴ ❧✴ s✳❝❝✐ó♥ tr✴♥s✈✳rs✴❧✸ ✴ ❧✴ r✴s✴♥t✳ ② ✴ ❧♦s
♣✳r❢✐❧✳s ♣r✳✈✐st♦s✾
❀✳♥❞rá♥ ❧✴ ♣✳♥❞✐✳♥t✳ tr✴♥s✈✳rs✴❧ q✉✳ s✳ ✳s♣✳❝✐❢✐q✉✳ ✳♥ ❧✴
❉✾❀✾
❀✳♥❞rá ✳❧ ♠✳♥♦r ♥ú♠✳r♦ ❞✳ ❥✉♥t✴s ❧♦♥❣✐t✉❞✐♥✴❧✳s ♣♦s✐❜❧✳s✾
❊st✴s t✳♥❞rá♥ ❧✴ ♠✐s♠✴ t✳①t✉r✴✸ ❞✳♥s✐❞✴❞ ② ✴❝✴❜✴❞♦ q✉✳ ✳❧
r✳st♦ ❞✳ ❧✴ ❝✴♣✴✾
❙✳ ✴❧❝✴♥③✴rá✸ ❝♦♠♦ ♠í♥✐♠♦✸ ✳❧ ❣r✴❞♦ ❞✳ ❝♦♠♣✴❝t✴❝✐ó♥
♣r✳✈✐st♦ s✳❣ú♥ ❧✴ ♥♦r♠✴ ◆▲❀✲✶❄❅ ✹✳♥s✴②♦ ❁✴rs❤✴❧❧✼✾
❀♦❧✳r✴♥❝✐✴s ❞✳ ✳❥✳❝✉❝✐ó♥✿
✲ ◆✐✈✳❧ ❞✳ ❧✴ ❝✴♣✴ ❞✳ r♦❞✴❞✉r✴✿ ➧✶❇ ♠♠
✲ ◆✐✈✳❧ ❞✳ ❧✴s ♦tr✴s ❝✴♣✴s✿ ➧✶❄ ♠♠
✲ P❧✴♥✳✐❞✴❞ ❞✳ ❧✴ ❝✴♣✴ ❞✳ r♦❞✴❞✉r✴✿ ➧❄ ♠♠❃● ♠
✲ P❧✴♥✳✐❞✴❞ ❞✳ ❧✴s ♦tr✴s ❝✴♣✴s✿ ➧✽ ♠♠❃● ♠
✲ ✱✳❣✉❧✴r✐❞✴❞ s✉♣✳r❢✐❝✐✴❧ ❞✳ ❧✴ ❝✴♣✴ ❞✳ r♦❞✴❞✉r✴✿ ❍ ❄ ❞♠❃❏ ❤♠
✲ ✱✳❣✉❧✴r✐❞✴❞ s✉♣✳r❢✐❝✐✴❧ ❞✳ ❧✴s ♦tr✴s ❝✴♣✴s✿ ❍ ✶❇ ❞♠❃❏ ❤♠
✲ ❊s♣✳s♦r ❞✳ ❝✴❞✴ ❝✴♣✴✿ ❑ ✽❇✵ ❞✳❧ ✳s♣✳s♦r t✳ór✐❝♦
✲ ❊s♣✳s♦r ❞✳❧ ❝♦♥❥✉♥t♦✿ ❑ ❅❇✵ ❞✳❧ ✳s♣✳s♦r t✳ór✐❝♦
❈♦♥❞✐❝✐♦♥✳s ❞✳❧ ♣r♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐ó♥ ❞✳ ❧✴s ♦❜r✴s
▲✴ ❝✴♣✴ ♥♦ s✳ ✳①t✳♥❞✳rá ❤✴st✴ q✉✳ s✳ ❤✴②✴ ❝♦♠♣r♦❜✴❞♦ q✉✳
❧✴ s✉♣✳r❢✐❝✐✳ s♦❜r✳ ❧✴ q✉✳ ❞✳❜✳ ✴s✳♥t✴rs✳ t✐✳♥✳ ❧✴s
❝♦♥❞✐❝✐♦♥✳s ❞✳ ❝✴❧✐❞✴❞ ② ❢♦r♠✴ ♣r✳✈✐st✴s✸ ❝♦♥ ❧✴s t♦❧✳r✴♥❝✐✴s
✳st✴❜❧✳❝✐❞✴s✾
❙✐ ✳♥ ✳st✴ s✉♣✳r❢✐❝✐✳ ❤✴② ❞✳❢✳❝t♦ ♦ ✐rr✳❣✉❧✴r✐❞✴❞✳s q✉✳
✳①❝✳❞✴♥ ❞✳ ❧✴s t♦❧✳r✴❜❧✳s✸ s✳ ❝♦rr✳❣✐rá♥ ✴♥t✳s ❞✳ ❧✴ ✳❥✳❝✉❝✐ó♥
❞✳ ❧✴ ♣✴rt✐❞✴ ❞✳ ♦❜r✴✾
❙✳ s✉s♣✳♥❞✳rá♥ ❧♦s tr✴❜✴❥♦s ❝✉✴♥❞♦ ❧✴ t✳♠♣✳r✴t✉r✴ s✳✴
✐♥❢✳r✐♦r ✴ ❄➦❈ ♦ ✳♥ ❝✴s♦ ❞✳ ❧❧✉✈✐✴✾
❊❧ r✐✳❣♦ ✳st✴rá ❝✉r✴❞♦ ② ❝♦♥s✳r✈✴rá t♦❞✴ ❧✴ ❝✴♣✴❝✐❞✴❞ ❞✳
✉♥✐ó♥ ❝♦♥ ❧✴ ♠✳③❝❧✴✾ ◆♦ ♣✉✳❞✳ t✳♥✳r r✳st♦s ❢❧✉✐❞✐❢✐❝✴❞♦s ♦
✴❣✉✴ ✳♥ ❧✴ s✉♣✳r❢✐❝✐✳✾
▲✴ ✳①t✳♥❞✳❞♦r✴ ✳st✴rá ✳q✉✐♣✴❞✴ ❝♦♥ ❞✐s♣♦s✐t✐✈♦ ✴✉t♦♠át✐❝♦ ❞✳
♥✐✈✳❧✴❝✐ó♥✾
▲✴ t✳♠♣✳r✴t✉r✴ ❞✳ ❧✴ ♠✳③❝❧✴ ✳♥ ✳❧ ♠♦♠✳♥t♦ ❞✳ s✉ ✳①t✳♥❞✐❞♦
♥♦ s✳rá ✐♥❢✳r✐♦r ✴ ❧✴ ❞✳ ❧✴ ❢ór♠✉❧✴ ❞✳ tr✴❜✴❥♦✾
▲✴ ✳①t✳♥s✐ó♥ ❞✳ ❧✴ ♠✳③❝❧✴ s✳ ❤✴rá ✳♥ ✳❧ ♠♦♠✳♥t♦ ❞✳ s✉
✳①t✳♥❞✐❞♦ ♥♦ s✳rá ✐♥❢✳r✐♦r ❞✳ ❧✴ ❝✴♣✴ ② ❝♦♥ ❧✴ ♠✴②♦r
❝♦♥t✐♥✉✐❞✴❞ ♣♦s✐❜❧✳✾
▲✴ ♠✳③❝❧✴ s✳ ❝♦❧♦❝✴rá ✳♥ ❢r✴♥❥✴s s✉❝✳s✐✈✴s ♠✐✳♥tr✴s ✳❧ ❝✴♥t♦
❞✳ ❧✴ ❢r✴♥❥✴ ❝♦♥t✐❣✉✴ ✳st✷ ✴ú♥ ❝✴❧✐✳♥t✳ ② ✳♥ ❝♦♥❞✐❝✐♦♥✳s ❞✳ s✳r
❝♦♠♣✴❝t✴❞✴✾
❊♥ ❧✴s ✈í✴s s✐♥ ♠✴♥t✳♥✐♠✐✳♥t♦ ❞✳ ❧✴ ❝✐r❝✉❧✴❝✐ó♥✸ ❝♦♥
s✉♣✳r❢✐❝✐✳s ✴ ✳①t✳♥❞✳r s✉♣✳r✐♦r✳s ✴ ▼❇✾❇❇❇ ♠◗ ✸ s✳ ✳①t✳♥❞✳rá
❧✴ ❝✴♣✴ ✳♥ t♦❞✴ s✉ ✴♥❝❤✉r✴✸ tr✴❜✴❥✴♥❞♦ s✐ ❢✉✳r✴ ♥✳❝✳s✴r✐♦ ❝♦♥
❞♦s ♦ ♠ás ✳①t✳♥❞✳❞♦r✴s ❧✐❣✳r✴♠✳♥t✳ ❞✳s❢✴s✴❞✴s✸ ✳✈✐t✴♥❞♦
❥✉♥t✴s ❧♦♥❣✐t✉❞✐♥✴❧✳s✾
❙✐ ✳❧ ✳①t✳♥❞✐❞♦ ❞✳ ❧✴ ♠✳③❝❧✴ s✳ ❤✴❝✳ ♣♦r ❢r✴♥❥✴s✸ ✴❧ ❝♦♠♣✴❝t✴r
✉♥✴ ❞✳ ✳st✴s s✳ ✴♠♣❧✐✴rá ❧✴ ③♦♥✴ ❞✳ ✴♣✐s♦♥✴❞♦ ♣✴r✴ q✉✳
✐♥❝❧✉②✴✸ ❝♦♠♦ ♠í♥✐♠♦✸ ✶❄ ❝♠ ❞✳ ❧✴ ✴♥t✳r✐♦r✾
❊♥ ❝✴s♦ ❞✳ ✴❧✐♠✳♥t✴❝✐ó♥ ✐♥t✳r♠✐t✳♥t✳✸ s✳ ❝♦♠♣r♦❜✴rá q✉✳ ❧✴
t✳♠♣✳r✴t✉r✴ ❞✳ ❧✴ ♠✳③❝❧✴ q✉✳ q✉✳❞✳ s✐♥ ✳①t✳♥❞✳r✸ ✳♥ t♦❧✈✴ ❞✳

❧✴ ✳①t✳♥❞✳❞♦r✴ ② ❞✳❜✴❥♦ ❞✳ ✳❧❧✴✸ ♥♦ s✳✴ ✐♥❢✳r✐♦r ✴ ❧✴ ❞✳ ❧✴
❢ór♠✉❧✴ ❞✳ tr✴❜✴❥♦✾
❙✳ ♣r♦❝✉r✴rá q✉✳ ❧✴s ❥✉♥t✴s tr✴♥s✈✳rs✴❧✳s ❞✳ ❝✴♣✴s
s♦❜r✳♣✉✳st✴s q✉✳❞✳♥ ✴ ✉♥ ♠í♥✐♠♦ ❞✳ ❄ ♠ ✉♥✴ ❞✳ ❧✴ ♦tr✴✸ ②
q✉✳ ❧✴s ❧♦♥❣✐t✉❞✐♥✴❧✳s q✉✳❞✳♥ ✴ ✉♥ ♠í♥✐♠♦ ❞✳ ✶❄ ❝♠ ✉♥✴ ❞✳ ❧✴
♦tr✴✾
▲✴s ❥✉♥t✴s s✳rá♥ ✈✳rt✐❝✴❧✳s ② t✳♥❞rá♥ ✉♥✴ ❝✴♣✴ ✉♥✐❢♦r♠✳ ② ❢✐♥✴
❞✳ r✐✳❣♦ ❞✳ ✴❞❤✳r✳♥❝✐✴✾
▲✴s ❥✉♥t✴s t✳♥❞rá♥ ❧✴ ♠✐s♠✴ t✳①t✉r✴✸ ❞✳♥s✐❞✴❞ ② ✴❝✴❜✴❞♦ q✉✳
✳❧ r✳st♦ ❞✳ ❧✴ ❝✴♣✴✾
▲✴ ♥✉✳✈✴ ♠✳③❝❧✴ s✳ ✳①t✳♥❞✳rá ❝♦♥tr✴ ❧✴ ❥✉♥t✴✸ s✳ ✴♣✐s♦♥✴rá ②
✴❧✐s✴rá ❝♦♥ ✳❧✳♠✳♥t♦s ✴❞✳❝✉✴❞♦s ② ❝✴❧✐✳♥t✳s✸ ✴♥t✳s ❞✳
♣✳r♠✐t✐r ✳❧ ♣✴s♦ ❞✳❧ ✳q✉✐♣♦ ❞✳ ✴♣✐s♦♥✴❞♦✾ ▲✴s ❥✉♥t✴s
tr✴♥s✈✳rs✴❧✳s ❞✳ ❧✴s ❝✴♣✴s ❞✳ r♦❞✴❞✉r✴ s✳ ✴♣✐s♦♥✴rá♥
tr✴♥s✈✳rs✴❧♠✳♥t✳✸ ❞✐s♣♦♥✐✳♥❞♦ ❧♦s ✴♣♦②♦s ♥✳❝✳s✴r✐♦s ♣✴r✴ ✳❧
r♦❞✐❧❧♦✾
▲✴ ❝♦♠♣✴❝t✴❝✐ó♥ ✳♠♣✳③✴rá ✴ ❧✴ t✳♠♣✳r✴t✉r✴ ♠ás ✴❧t✴ ♣♦s✐❜❧✳
q✉✳ ♣✉✳❞✴ s♦♣♦rt✴r ❧✴ ❝✴r❣✴✾
❙✳ ✉t✐❧✐③✴rá ✉♥ r♦❞✐❧❧♦ ✈✐❜r✴t♦r✐♦ ✴✉t♦♣r♦♣✉❧s✴❞♦ ② ❞✳ ❢♦r♠✴
❝♦♥t✐♥✉✴✾ ▲✴s ♣♦s✐❜❧✳s ✐rr✳❣✉❧✴r✐❞✴❞✳s s✳ ❝♦rr✳❣✐rá♥
♠✴♥✉✴❧♠✳♥t✳✾
▲♦s r♦❞✐❧❧♦s ❧❧✳✈✴rá♥ s✉ r✉✳❞✴ ♠♦tr✐③ ❞✳❧ ❧✴❞♦ ♠ás ♣ró①✐♠♦ ✴ ❧✴
✳①t✳♥❞✳❞♦r✴❘ s✉s ❝✴♠❜✐♦s ❞✳ ❞✐r✳❝❝✐ó♥ s✳ ❤✴rá♥ s♦❜r✳ ❧✴
♠✳③❝❧✴ ②✴ ❝♦♠♣✴❝t✴❞✴✸ ② s✉s ❝✴♠❜✐♦s ❞✳ s✳♥t✐❞♦ s✳ ❤✴rá♥
❝♦♥ s✉✴✈✐❞✴❞✾ ❙✳ ❝✉✐❞✴rá q✉✳ ❧♦s ✳❧✳♠✳♥t♦s ❞✳ ❝♦♠♣✴❝t✴❝✐ó♥
✳st✷♥ ❧✐♠♣✐♦s✸ ② s✐ ✳s ♣r✳❝✐s♦✸ ❤ú♠✳❞♦s✾
▲✴s ✐rr✳❣✉❧✴r✐❞✴❞✳s q✉✳ ✳①❝✳❞✴♥ ❞✳ ❧✴s t♦❧✳r✴♥❝✐✴s
✳s♣✳❝✐❢✐❝✴❞✴s✸ ② ❧✴s ③♦♥✴s q✉✳ r✳t✳♥❣✴♥ ✴❣✉✴ s♦❜r✳ ❧✴
s✉♣✳r❢✐❝✐✳✸ s✳ ❝♦rr✳❣✐rá♥ s✳❣ú♥ ❧✴s ✐♥str✉❝❝✐♦♥✳s ❞✳ ❧✴ ❉✾❋✾
◆♦ s✳ ✴✉t♦r✐③✴rá ✳❧ ♣✴s♦ ❞✳ ✈✳❤í❝✉❧♦s ② ♠✴q✉✐♥✴r✐✴ ❤✴st✴ q✉✳
❧✴ ♠✳③❝❧✴ ♥♦ ✳st✷ ❝♦♠♣✴❝t✴❞✴✸ ✴ ❧✴ t✳♠♣✳r✴t✉r✴ ✴♠❜✐✳♥t✳ ②
❝♦♥ ❧✴ ❞✳♥s✐❞✴❞ ✴❞✳❝✉✴❞✴✾
❈♦♥tr♦❧ ② ❝r✐t✳r✐♦s ❞✳ ✴❝✳♣t✴❝✐ó♥ ② r✳❝❤✴③♦
t ❞✳ ♣✳s♦ ♠✳❞✐❞✴ s✳❣ú♥ ❧✴s ✳s♣✳❝✐❢✐❝✴❝✐♦♥✳s ❞✳ ❧✴ ❉✾❀✾
◆♦ s✳ ✐♥❝❧✉②✳♥ ✳♥ ✳st✳ ❝r✐t✳r✐♦ ❧✴s r✳♣✴r✴❝✐♦♥✳s ❞✳
✐rr✳❣✉❧✴r✐❞✴❞✳s s✉♣✳r✐♦r✳s ✴ ❧✴s t♦❧✳r✴❜❧✳s✾
❊❧ ✴❜♦♥♦ ❞✳ ❧♦s tr✴❜✴❥♦s ❞✳ ♣r✳♣✴r✴❝✐ó♥ ❞✳ ❧✴ s✉♣✳r❢✐❝✐✳ ❞✳
✴s✐✳♥t♦ ❝♦rr✳s♣♦♥❞✳ ✴ ❧✴ ✉♥✐❞✴❞ ❞✳ ♦❜r✴ ❞✳ ❧✴ ❝✴♣✴
s✉❜②✴❝✳♥t✳✾
◆♦ ✳s ✴❜♦♥♦ ✳♥ ✳st✴ ✉♥✐❞✴❞ ❞✳ ♦❜r✴ ✳❧ r✐✳❣♦ ❞✳ ✐♠♣r✐♠✴❝✐ó♥ ♦
❞✳ ✴❞❤✳r✳♥❝✐✴✾
❈♦♥❞✐❝✐♦♥✳s ❞✳ ✉s♦ ② ♠✴♥t✳♥✐♠✐✳♥t♦
❙✳❣ú♥ ✳s♣✳❝✐❢✐❝✴❝✐♦♥✳s ❞✳ ❧✴ ❉✾❀✾
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❈♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✴t✳r✐✴❧✳s ✳s♣✳❝í❢✐❝♦s ②❃♦ ❞✳ ❧✴s ♣✴rt✐❞✴s
❞✳ ♦❜r✴ ✳❥✳❝✉t✴❞✴
❁✳③❝❧✴ ❜✐t✉♠✐♥♦s✴ ❝♦❧♦❝✴❞✴ ② ❝♦♠♣✴❝t✴❞✴ ✴ ❧✴ t✳♠♣✳r✴t✉r✴
✴♠❜✐✳♥t✳✾
❙✳ ❝♦♥s✐❞✳r✴♥ ✐♥❝❧✉✐❞✴s ❞✳♥tr♦ ❞✳ ✳st✴ ✉♥✐❞✴❞ ❞✳ ♦❜r✴ ❧✴s
♦♣✳r✴❝✐♦♥✳s s✐❣✉✐✳♥t✳s✿
✲ ❈♦♠♣r♦❜✴❝✐ó♥ ❞✳ ❧✴ s✉♣✳r❢✐❝✐✳ ❞✳ ✴s✐✳♥t♦✾
✲ ❈♦❧♦❝✴❝✐ó♥ ❞✳ ❧✴ ♠✳③❝❧✴ ❜✐t✉♠✐♥♦s✴✾
✲ ❈♦♠♣✴❝t✴❝✐ó♥ ❞✳ ❧✴ ♠✳③❝❧✴ ❜✐t✉♠✐♥♦s✴✾
✲ ❊❥✳❝✉❝✐ó♥ ❞✳ ❥✉♥t✴s ❞✳ ❝♦♥str✉❝❝✐ó♥✾
✲ Pr♦t✳❝❝✐ó♥ ❞✳❧ ♣✴✈✐♠✳♥t♦ ✴❝✴❜✴❞♦✾
▲✴ s✉♣✳r❢✐❝✐✳ ✴❝✴❜✴❞✴ q✉✳❞✴rá ♣❧✴♥✴✸ ❧✐s✴✸ ❝♦♥ t✳①t✉r✴
✉♥✐❢♦r♠✳ ② s✐♥ s✳❣r✳❣✴❝✐♦♥✳s✾
❙✳ ✴❥✉st✴rá ✴ ❧✴ s✳❝❝✐ó♥ tr✴♥s✈✳rs✴❧✸ ✴ ❧✴ r✴s✴♥t✳ ② ✴ ❧♦s
♣✳r❢✐❧✳s ♣r✳✈✐st♦s✾
❀✳♥❞rá♥ ❧✴ ♣✳♥❞✐✳♥t✳ tr✴♥s✈✳rs✴❧ q✉✳ s✳ ✳s♣✳❝✐❢✐q✉✳ ✳♥ ❧✴
❉✾❀✾
❀✳♥❞rá♥ ✳❧ ♠✳♥♦r ♥ú♠✳r♦ ❞✳ ❥✉♥t✴s ❧♦♥❣✐t✉❞✐♥✴❧✳s ♣♦s✐❜❧✳s✾
❊st✴s t✳♥❞rá♥ ❧✴ ♠✐s♠✴ t✳①t✉r✴✸ ❞✳♥s✐❞✴❞ ② ✴❝✴❜✴❞♦ q✉✳ ✳❧
r✳st♦ ❞✳ ❧✴ ❝✴♣✴✾
❙✳ ✴❧❝✴♥③✴rá✸ ❝♦♠♦ ♠í♥✐♠♦✸ ✳❧ ❣r✴❞♦ ❞✳ ❝♦♠♣✴❝t✴❝✐ó♥
♣r✳✈✐st♦ s✳❣ú♥ ❧✴ ♥♦r♠✴ ◆▲❀✲✶❄❅ ✹✳♥s✴②♦ ❁✴rs❤✴❧❧✼✾
❀♦❧✳r✴♥❝✐✴s ❞✳ ✳❥✳❝✉❝✐ó♥✿
✲ ◆✐✈✳❧ ❞✳ ❧✴ ❝✴♣✴ ❞✳ r♦❞✴❞✉r✴✿ ➧✶❇ ♠♠
✲ ◆✐✈✳❧ ❞✳ ❧✴s ♦tr✴s ❝✴♣✴s✿ ➧✶❄ ♠♠
✲ P❧✴♥✳✐❞✴❞ ❞✳ ❧✴ ❝✴♣✴ ❞✳ r♦❞✴❞✉r✴✿ ➧❄ ♠♠❃● ♠
✲ P❧✴♥✳✐❞✴❞ ❞✳ ❧✴s ♦tr✴s ❝✴♣✴s✿ ➧✽ ♠♠❃● ♠
✲ ❊s♣✳s♦r ❞✳❧ ❝♦♥❥✉♥t♦✿ ❑ ❅❇✵ ❞✳❧ ✳s♣✳s♦r t✳ór✐❝♦
❈♦♥❞✐❝✐♦♥✳s ❞✳❧ ♣r♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐ó♥ ❞✳ ❧✴s ♦❜r✴s
▲✴ ❝✴♣✴ ♥♦ s✳ ✳①t✳♥❞✳rá ❤✴st✴ q✉✳ s✳ ❤✴②✴ ❝♦♠♣r♦❜✴❞♦ q✉✳
❧✴ s✉♣✳r❢✐❝✐✳ s♦❜r✳ ❧✴ q✉✳ ❞✳❜✳ ✴s✳♥t✴rs✳ t✐✳♥✳ ❧✴s
❝♦♥❞✐❝✐♦♥✳s ❞✳ ❝✴❧✐❞✴❞ ② ❢♦r♠✴ ♣r✳✈✐st✴s✸ ❝♦♥ ❧✴s t♦❧✳r✴♥❝✐✴s
✳st✴❜❧✳❝✐❞✴s✾ ❙✐ ✳♥ ✳st✴ s✉♣✳r❢✐❝✐✳ ❤✴② ❞✳❢✳❝t♦s ♦
✐rr✳❣✉❧✴r✐❞✴❞✳s q✉✳ ✳①❝✳❞✴♥ ❞✳ ❧✴s t♦❧✳r✴❜❧✳s✸ s✳ ❝♦rr✳❣✐rá♥
✴♥t✳s ❞✳ ❧✴ ✳❥✳❝✉❝✐ó♥ ❞✳ ❧✴ ♣✴rt✐❞✴ ❞✳ ♦❜r✴✾
❙✳ s✉s♣✳♥❞✳rá♥ ❧♦s tr✴❜✴❥♦s ❝✉✴♥❞♦ ❧✴ t✳♠♣✳r✴t✉r✴ s✳✴
✐♥❢✳r✐♦r ✴ ❄➦❈ ♦ ✳♥ ❝✴s♦ ❞✳ ❧❧✉✈✐✴✾
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❊❧ r✐❡❣♦ ❡s✱✲rá ❝✳r✲❞♦ ② ❝♦♥s❡r✈✲rá ✱♦❞✲ ❧✲ ❝✲♣✲❝✐❞✲❞ ❞❡
✳♥✐✴♥ ❝♦♥ ❧✲ ♠❡③❝❧✲✵ ◆♦ ♣✳❡❞❡ ✱❡♥❡r r❡s✱♦s ❢❧✳✐❞✐❢✐❝✲❞♦s ♦
✲❣✳✲ ❡♥ ❧✲ s✳♣❡r❢✐❝✐❡✵
▲✲ ❡①✱❡♥❞❡❞♦r✲ ❡s✱✲rá ❡q✳✐♣✲❞✲ ❝♦♥ ❞✐s♣♦s✐✱✐✈♦ ✲✳✱♦♠á✱✐❝♦ ❞❡
♥✐✈❡❧✲❝✐✴♥✵
▲✲ ❡①✱❡♥s✐✴♥ ❞❡ ❧✲ ♠❡③❝❧✲ s❡ ❤✲rá ♠❡❝á♥✐❝✲♠❡♥✱❡
❡♠♣❡③✲♥❞♦ ♣♦r ❡❧ ❜♦r❞❡ ✐♥❢❡r✐♦r ❞❡ ❧✲ ❝✲♣✲ ② ❝♦♥ ❧✲ ♠✲②♦r
❝♦♥✱✐♥✳✐❞✲❞ ♣♦s✐❜❧❡✵
▲✲ ♠❡③❝❧✲ s❡ ❝♦❧♦❝✲rá ❡♥ ❢r✲♥❥✲s s✳❝❡s✐✈✲s ♠✐❡♥✱r✲s ❡❧ ❝✲♥✱♦
❞❡ ❧✲ ❢r✲♥❥✲ ❝♦♥✱✐❣✳✲ ❡s✱t ✲ú♥ ❡♥ ❝♦♥❞✐❝✐♦♥❡s ❞❡ s❡r
❝♦♠♣✲❝✱✲❞✲✵
❊♥ ❧✲s ✈í✲s s✐♥ ♠✲♥✱❡♥✐♠✐❡♥✱♦ ❞❡ ❧✲ ❝✐r❝✳❧✲❝✐✴♥✶ ❝♦♥
s✳♣❡r❢✐❝✐❡s ✲ ❡①✱❡♥❞❡r s✳♣❡r✐♦r❡s ✲ ❡①✱❡♥❞❡r s✳♣❡r✐♦r❡s ✲
✼✷✵✷✷✷ ♠✸ ✶ s❡ ❡①✱❡♥❞❡rá ❧✲ ❝✲♣✲ ❡♥ ✱♦❞✲ s✳ ✲♥❝❤✳r✲✶
✱r✲❜✲❥✲♥❞♦ s✐ ❢✳❡r✲ ♥❡❝❡s✲r✐♦ ❝♦♥ ❞♦s ♦ ♠ás ❡①✱❡♥❞❡❞♦r✲s
❧✐❣❡r✲♠❡♥✱❡ ❞❡s❢✲s✲❞✲s✶ ❡✈✐✱✲♥❞♦ ❥✳♥✱✲ ❧♦♥❣✐✱✳❞✐♥✲❧❡s✵
❙✐ ❡❧ ❡①✱❡♥❞✐❞♦ ❞❡ ❧✲ ♠❡③❝❧✲ s❡ ❤✲❝❡ ♣r♦ ❢r✲♥❥✲s✶ ✲❧ ❝♦♠♣✲❝✱✲r
✳♥✲ ❞❡ ❡s✱✲s s❡ ✲♠♣❧✐✲rá ❧✲ ③♦♥✲ ❞❡ ✲♣✐s♦♥✲❞♦ ♣✲r✲ q✳❡
✐♥❝❧✳②✲✶ ❝♦♠♦ ♠í♥✐♠♦ ❞❡ ❧✲ ✲♥✱❡r✐♦r✵
❙❡ ♣r♦❝✳r✲rá q✳❡ ❧✲s ❥✳♥✱✲s ✱r✲♥s✈❡rs✲❧❡s ❞❡ ❝✲♣✲s
s♦❜r❡♣✳❡s✱✲s q✳❡❞❡♥ ✲ ✳♥ ♠í♥✐♠♦ ❞❡ ✺ ♠ ✳♥✲ ❞❡ ❧✲ ♦✱r✲✶ ②
q✳❡ ❧✲s ❧♦♥❣✐✱✳❞✐♥✲❧❡s q✳❡❞❡♥ ✲ ✳♥ ♠í♥✐♠♦ ❞❡ ✹✺ ❝♠ ✳♥✲ ❞❡ ❧✲
♦✱r✲✵
▲✲s ❥✳♥✱✲s s❡rá♥ ✈❡r✱✐❝✲❧❡s ② ✱❡♥❞rá♥ ✳♥✲ ❝✲♣✲ ✳♥✐❢♦r♠❡ ② ❢✐♥✲
❞❡ r✐❡❣♦ ❞❡ ✲❞❤❡r❡♥❝✐✲✵
▲✲s ❥✳♥✱✲s ✱❡♥❞rá♥ ❧✲ ♠✐s♠✲ ✱❡①✱✳r✲✶ ❞❡♥s✐❞✲❞ ② ✲❝✲❜✲❞♦ q✳❡
❡❧ r❡s✱♦ ❞❡ ❧✲ ❝✲♣✲✵
▲✲ ♥✳❡✈✲ ♠❡③❝❧✲ s❡ ❡①✱❡♥❞❡rá ❝♦♥✱r✲ ❧✲ ❥✳♥✱✲✶ s❡ ✲♣✐s♦♥✲rá ②
✲❧✐s✲rá ❝♦♥ ❡❧❡♠❡♥✱♦s ✲❞❡❝✳✲❞♦s ✲♥✱❡s ❞❡ ♣❡r♠✐✱✐r ❡❧ ♣✲s♦ ❞❡❧
❡q✳✐♣♦ ❞❡ ✲♣✐s♦♥✲❞♦✵ ▲✲s ❥✳♥✱✲s ✱r✲♥s✈❡rs✲❧❡s ❞❡ ❧✲s ❝✲♣✲s
❞❡ r♦❞✲❞✳r✲ s❡ ✲♣✐s♦♥✲rá♥ ✱r✲♥s✈❡rs✲❧♠❡♥✱❡✶ ❞✐s♣♦♥✐❡♥❞♦ ❧♦s
✲♣♦②♦s ♥❡❝❡s✲r✐♦s ♣✲r✲ ❡❧ r♦❞✐❧❧♦✵
▲✲ ❝♦♠♣✲❝✱✲❝✐✴♥ s❡ r❡✲❧✐③✲rá ✳✱✐❧✐③✲♥❞♦ ✳♥ r♦❞✐❧❧♦ ✈✐❜r✲✱♦r✐♦
✲✳✱♦♣r♦♣✳❧s✲❞♦ ② ❞❡ ❢♦r♠✲ ❝♦♥✱✐♥✳✲✵ ▲✲s ♣♦s✐❜❧❡s
✐rr❡❣✳❧✲r✐❞✲❞❡s s❡ ❝♦rr❡❣✐rá♥ ♠✲♥✳✲❧♠❡♥✱❡✵
▲♦s r♦❞✐❧❧♦s ❧❧❡✈✲rá♥ s✳ r✳❡❞✲ ♠♦✱r✐③ ❞❡❧ ❧✲❞♦ ♠ás ♣r✴①✐♠♦ ✲ ❧✲
❡①✱❡♥❞❡❞♦r✲❀ s✳s ❝✲♠❜✐♦s ❞❡ ❞✐r❡❝❝✐✴♥ s❡ ❤✲rá♥ s♦❜r❡ ❧✲
♠❡③❝❧✲ ②✲ ❝♦♠♣✲❝✱✲❞✲✶ ② s✳s ❝✲♠❜✐♦s ❞❡ s❡♥✱✐❞♦ s❡ ❤✲rá♥
❝♦♥ s✳✲✈✐❞✲❞✵ ❙❡ ❝✳✐❞✲rá q✳❡ ❧♦s ❡❧❡♠❡♥✱♦s ❞❡ ❝♦♠♣✲❝✱✲❝✐✴♥
❡s✱t♥ ❧✐♠♣✐♦s ②✶ s✐ ❡s ♣r❡❝✐♦s ❤ú♠❡❞♦s✵
▲✲s ✐rr❡❣✳❧✲r✐❞✲❞❡s q✳❡ ❡①❝❡❞✲♥ ❞❡ ❧✲s ✱♦❧❡r✲♥❝✐✲s
❡s♣❡❝✐❢✐❝✲❞✲s✶ ② ❧✲s ③♦♥✲s q✳❡ r❡✱❡♥❣✲♥ ✲❣✳✲ s♦❜r❡ ❧✲
s✳♣❡r❢✐❝✐❡✶ s❡ ❝♦rr❡❣✐rá♥ s❡❣ú♥ ❧✲s ✐♥s✱r✳❝❝✐♦♥❡s ❞❡ ❧✲ ✻✵✽✵
◆♦ s❡ ✲✳✱♦r✐③✲rá ❡❧ ♣✲s♦ ❞❡ ✈❡❤í❝✳❧♦s ② ♠✲q✳✐♥✲r✐✲ ❤✲s✱✲ q✳❡
❧✲ ♠❡③❝❧✲ ♥♦ ❡s✱t ❝♦♠♣✲❝✱✲❞✲ ② ❝♦♥ ❧✲ ❞❡♥s✐❞✲❞ ✲❞❡❝✳✲❞✲✵
❈♦♥✱r♦❧ ② ❝r✐✱❡r✐♦s ❞❡ ✲❝❡♣✱✲❝✐✴♥ ② r❡❝❤✲③♦
✱ ❞❡ ♣❡s♦ ♠❡❞✐❞✲ s❡❣ú♥ ❧✲s ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ✻✵✾✵
◆♦ s❡ ✐♥❝❧✳②❡♥ ❡♥ ❡s✱❡ ❝r✐✱❡r✐♦ ❧✲s r❡♣✲r✲❝✐♦♥❡s ❞❡
✐rr❡❣✳❧✲r✐❞✲❞❡s s✳♣❡r✐♦r❡s ✲ ❧✲s ✱♦❧❡r✲❜❧❡s✵
❊❧ ✲❜♦♥♦ ❞❡ ❧♦s ✱r✲❜✲❥♦s ❞❡ ♣r❡♣✲r✲❝✐✴♥ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ❞❡
✲s✐❡♥✱♦ ❝♦rr❡s♣♦♥❞❡ ✲ ❧✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲ ❞❡ ❧✲ ❝✲♣✲
s✳❜②✲❝❡♥✱❡✵
◆♦ ❡s ✲❜♦♥♦ ❡♥ ❡s✱✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲ ❡❧ r✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦
❞❡ ✲❞❤❡r❡♥❝✐✲✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✳s♦ ② ♠✲♥✱❡♥✐♠✐❡♥✱♦
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ✻✵✾✵
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠✲✱❡r✐✲❧❡s ❡s♣❡❝í❢✐❝♦s ②❃♦ ❞❡ ❧✲s ♣✲r✱✐❞✲s
❞❡ ♦❜r✲ ❡❥❡❝✳✱✲❞✲
❘✐❡❣♦s ❞❡ ✐♠♣r✐♠✲❝✐✴♥✶ ❞❡ ✲❞❤❡r❡♥❝✐✲ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥✶ ❝♦♥
❧✐❣✲♥✱❡ ❞❡ ✲❧q✳✐✱rá♥✶ ❡♠✳❧s✐✴♥ ❜✐✱✳♠✐♥♦s✲ ♦ ❜❡✱ú♥ ✲s❢á❧✱✐❝♦✵
❙❡ ❝♦♥s✐❞❡r✲♥ ✐♥❝❧✳✐❞✲s ❞❡♥✱r♦ ❞❡ ❡s✱✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲ ❧✲s
s✐❣✳✐❡♥✱❡s ♦♣❡r✲❝✐♦♥❡s❄
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥✵
❅ ❉r❡♣✲r✲❝✐✴♥ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ❡①✐s✱❡♥✱❡✵
❅ ❆♣❧✐❝✲❝✐✴♥ ❞❡❧ ❧✐❣✲♥✱❡ ❜✐✱✳♠✐♥♦s♦s✵
❅ ❊✈❡♥✱✳✲❧ ❡①✱❡♥s✐✴♥ ❞❡ ✳♥ ❣r✲♥✳❧✲❞♦ ❞❡ ❝♦❜❡r✱✳r✲✵
❘✐❡❣♦ ❞❡ ✲❞❤❡r❡♥❝✐✲❄
❅ ❉r❡♣✲r✲❝✐✴♥ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ❡①✐s✱❡♥✱❡✵
❅ ❆♣❧✐❝✲❝✐✴♥ ❞❡❧ ❧✐❣✲♥✱❡ ❜✐✱✳♠✐♥♦s♦s✵
❊❧ r✐❡❣♦ ✱❡♥❞rá ✳♥✲ ❞✐s✱r✐❜✳❝✐✴♥ ✳♥✐❢♦r♠❡ ② ♥♦ ♣✳❡❞❡ q✳❡❞✲r
♥✐♥❣ú♥ ✱r✲♠♦ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ✱r✲✱✲❞✲ s✐♥ ❧✐❣✲♥✱❡✵
❙❡ ❡✈✐✱✲rá ❧✲ ❞✳♣❧✐❝✲❝✐✴♥ ❞❡ ❧✲ ❞♦✱✲❝✐✴♥ ❡♥ ❧✲s ❥✳♥✱✲s ❞❡
✱r✲❜✲❥♦ ✱r✲♥s✈❡rs✲❧❡s✵
❈✳✲♥❞♦ ❡❧ r✐❡❣♦ s❡ ❤✲❣✲ ♣♦r ❢r✲♥❥✲s✶ ❡s ♥❡❝❡s✲r✐♦ q✳❡ ❡❧
✱❡♥❞✐❞♦ ❡❧ ❧✐❣✲♥✱❡ ❡s✱t s✳♣❡r♣✳❡s✱♦ ❡♥ ❧✲ ✳♥✐✴♥ ❞❡ ❞♦s ❢r✲♥❥✲s✵
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ✲❞❤❡r❡♥❝✐✲✵
❙✳ ✲♣❧✐❝✲❝✐✴♥ ❡s✱✲rá ❝♦♦r❞✐♥✲❞✲ ❝♦♥ ❡❧ ❡①✱❡♥❞✐❞♦ ❞❡ ❧✲ ❝✲♣✲
s✳♣❡r✐♦r✵
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥✵
❈✳✲♥❞♦ ❧✲ ✻✵✽✵ ❧♦ ❝♦♥s✐❞❡r❡ ♦♣♦r✱✳♥♦ s❡ ♣♦❞rá ❞✐✈✐❞✐r ❧✲
❞♦✱✲❝✐✴♥ ♣r❡✈✐s✱✲ ♣✲r✲ s✳ ✲♣❧✐❝✲❝✐✴♥ ❡♥ ❞♦s ✈❡❝❡s✵

❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✳❝✐✴♥ ❞❡ ❧✲s ♦❜r✲s
▲✲ s✳♣❡r❢✐❝✐❡ ✲ r❡❣✲r ❞❡❜❡ ✱❡♥❡r ❧✲ ❞❡♥s✐❞✲❞ ② ❧✲s r✲s✲♥✱❡s
❡s♣❡❝✐❢✐❝✲❞✲s ❡♥ ❧✲ ✻✵✾✵
❈✳♠♣❧✐rá ❧✲s ❝♦♥❞✐❝✐♦♥❡s ❡s♣❡❝✐❢✐❝✲❞✲s ♣✲r✲ ❧✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲
❝♦rr❡s♣♦♥❞✐❡♥✱❡ ② ♥♦ s❡rá r❡❜❧✲♥❞❡❝✐❞✲ ♣♦r ✳♥ ❡①❝❡s♦ ❞❡
❤✳♠❡❞✲❞✵
❙❡ s✳s♣❡♥❞❡rá♥ ❧♦s ✱r✲❜✲❥♦s ❝✳✲♥❞♦ ❧✲ ✱❡♠♣❡r✲✱✳r✲ s❡✲
✐♥❢❡r✐♦r ✲ ✺➦❈ ♦ ❡♥ ❝✲s♦ ❞❡ ❧❧✳✈✐✲✵
▲✲ s✳♣❡r❢✐❝✐❡ ✲ r❡❣✲r ❡s✱✲rá ❧✐♠♣✐♦ ② s✐♥ ♠✲✱❡r✐✲ s✳❡❧✱✲✵
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥❄
❙❡ ❤✳♠❡❞❡❝❡rá ✲♥✱❡s ❞❡ ❧✲ ✲♣❧✐❝✲❝✐✴♥ ❞❡❧ r✐❡❣♦✵
▲✲ ✱❡♠♣❡r✲✱✳r✲ ❞❡ ✲♣❧✐❝✲❝✐✴♥ ❞❡❧ ❧✐❣✲♥✱❡ s❡rá ❧✲
❝♦rr❡s♣♦♥❞✐❡♥✱❡ ✲ ✳♥✲ ✈✐s❝♦s✐❞✲❞ ❞❡ ❋✷ ✲ ✹✷✷ s❡❣✳♥❞♦s
❙✲②❜♦❧✱ ✽✳r♦❧✵
❙❡ ♣r♦✱❡❣❡rá♥ ❧♦s ❡❧❡♠❡♥✱♦s ❝♦♥s✱r✳❝✱✐✈♦s ♦ ✲❝❝❡s♦r✐♦s ❞❡❧
❡♥✱♦r♥♦✶ ♣✲r✲ q✳❡ q✳❡❞❡♥ ❧✐♠♣✐♦s ✳♥✲ ✈❡③ ✲♣❧✐❝✲❞♦ ❡❧ r✐❡❣♦✵
❊❧ ❡q✳✐♣♦ ❞❡ ✲♣❧✐❝✲❝✐✴♥ ✐r✲ s♦❜r❡ ♥❡✳♠á✱✐❝♦s ② ❡❧ ❞✐s♣♦s✐✱✐✈♦
r❡❣✲❞♦r ♣r♦♣♦r❝✐♦♥✲rá ✳♥✐❢♦r♠✐❞✲❞ ✱r✲♥s✈❡rs✲❧✵
✻♦♥❞❡ ♥♦ s❡ ♣✳❡❞❡ ❤✲❝❡r ❞❡ ❡s✱✲ ♠✲♥❡r✲✶ s❡ ❤✲rá
♠✲♥✳✲❧♠❡♥✱❡✵
❙❡ ♣r♦❤✐❜✐rá ❡❧ ✱rá❢✐❝♦ ❤✲s✱✲ q✳❡ ❤✲②✲ ✲❝✲❜✲❞♦ ❡❧ ❝✳r✲❞♦ ♦ ❧✲
r♦✱✳r✲ ❞❡❧ ❧✐❣✲♥✱❡✵
❘✐❡❣♦ ❞❡ ✲❞❤❡r❡♥❝✐✲❄
❙✐ ❡❧ r✐❡❣♦ ❞❡❜❡ ❡①✱❡♥❞❡rs❡ s♦❜r❡ ✳♥ ♣✲✈✐♠❡♥✱♦ ❜✐✱✳♠✐♥♦s♦s
✲♥✱✐❣✳♦✶ s❡ ❡❧✐♠✐♥✲rá♥ ❧♦s ❡①❝❡s♦s ❞❡ ❜❡✱ú♥ ② s❡ r❡♣✲r✲rá♥ ❧♦s
❞❡s♣❡r❢❡❝✱♦s q✳❡ ♣✳❡❞✲♥ ✐♠♣❡❞✐r ✳♥✲ ♣❡r❢❡❝✱✲ ✳♥✐✴♥ ❡♥✱r❡ ❧✲s
❝✲♣✲s ❜✐✱✳♠✐♥♦s✲s✵
❊♥ ✳♥✲ s❡❣✳♥❞✲ ✲♣❧✐❝✲❝✐✴♥ s❡ ♣✳❡❞❡ r❡❝✱✐❢✐❝✲ ✲ñ✲❞✐❡♥❞♦
❧✐❣✲♥✱❡ ❞♦♥❞❡ ❢✲❧✱❡ ♦ ✲❜s♦r❜✐❡♥❞♦ ❡❧ ❡①❝❡s♦ ❡①✱❡♥❞✐❡♥❞♦ ✳♥✲
❞♦✱✲❝✐✴♥ ❞❡ ✲r❡♥✲ ❝✲♣✲③ ❞❡ ✲❜s♦r❜❡r ❡❧ ❧✐❣✲♥✱❡✵
❊❧ ár✐❞♦ s❡rá ✲r❡♥✲ ♥✲✱✳r✲❧ ♣r♦❝❡❞❡♥✱❡ ❞❡❧ ♠✲❝❤✲q✳❡♦ ②
♠❡③❝❧✲ ❞❡ ár✐❞♦s✵ ❉✲s✲rá✶ ❡♥ ✳♥✲ ✱♦✱✲❧✐❞✲❞✶ ♣♦r ❡❧ ✱✲♠✐③ ✺ ♠♠
❍❯◆❊ ✼❅✷✺✷❏✵
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥❄
❅ ❙❡ ♣r♦❤✐❜✐rá ❧✲ ✲❝❝✐✴♥ ❞❡ ✱♦❞♦ ✱✐♣♦ ❞❡ ✱rá♥s✐✱♦✶
♣r❡❢❡r❡♥✱❡♠❡♥✱❡✶ ❞✳r✲♥✱❡ ❋❑ ❤ s✐❣✳✐❡♥✱❡s ✲ ❧✲ ✲♣❧✐❝✲❝✐✴♥ ❞❡❧
❧✐❣✲♥✱❡✵
❅ ❙✐ ❞✳r✲♥✱❡ ts✱❡ ♣❡rí♦❞♦ ❝✐r❝✳❧✲ ✱rá❢✐❝♦✶ s❡ ❡①✱❡♥❞❡rá ✳♥ ár✐❞♦
❞❡ ❝♦❜❡r✱✳r✲ ② ❧♦s ✈❡❤í❝✳❧♦s ❝✐r❝✳❧✲rá♥ ✲ ✈❡❧♦❝✐❞✲❞ ▼ P✷ ◗♠❃❤✵
❅ ▲✲ ❞♦s✐❢✐❝✲❝✐✴♥ ❞❡❧ ár✐❞♦ ❞❡ ❝♦❜❡r✱✳r✲ s❡rá ❞❡ ❑ ❧❃ ♠✸ ②
✱❡♥❞rá♥ ✳♥ ❞✐á♠❡✱r♦ ♠á①✐♠♦ ❞❡ ❑✶✼❚ ♠✵
❈♦♥✱r♦❧ ② ❝r✐✱❡r✐♦s ❞❡ ✲❝❡♣✱✲❝✐✴♥ ② r❡❝❤✲③♦
♠✸ ❞❡ s✳♣❡r❢✐❝✐❡ ♠❡❞✐❞✲ s❡❣ú♥ ❧✲s ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ✻✵✾✵
◆♦ s♦♥ ❞❡ ✲❜♦♥♦ ❧♦s ❡①❝❡s♦s ❧✲✱❡r✲❧❡s✵
❘✐❡❣♦ ❞❡ ✐♠♣r✐♠✲❝✐✴♥ ♦ ❞❡ ♣❡♥❡✱r✲❝✐✴♥❄
❱✳❡❞✲ ✐♥❝❧✳✐❞♦ ❡♥ ❡s✱✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲ ❡❧ ❣r✲♥✳❧✲❞♦ ❞❡
❝♦❜❡r✱✳r✲ ♣✲r✲ ❞✲r ❝♦❜❡r✱✳r✲ ✲❧ ✱rá❢✐❝♦✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✳s♦ ② ♠✲♥✱❡♥✐♠✐❡♥✱♦
❙❡❣ú♥ ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ✻✵✾✵
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠✲✱❡r✐✲❧❡s ❡s♣❡❝í❢✐❝♦s ②❃♦ ❞❡ ❧✲s ♣✲r✱✐❞✲s
❞❡ ♦❜r✲ ❡❥❡❝✳✱✲❞✲
❘✐❡❣♦ ♣✲r✲ ❡❧ ❝✳r✲❞♦ ❞❡❧ ❤♦r♠✐❣✴♥ ❝♦♥ ♣r♦❞✳❝✱♦ ❢✐❧♠✴❣❡♥♦✵
❙❡ ❝♦♥s✐❞❡r✲♥ ✐♥❝❧✳✐❞✲s ❞❡♥✱r♦ ❞❡ ❡s✱✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲ ❧✲s
s✐❣✳✐❡♥✱❡s ♦♣❡r✲❝✐♦♥❡s❄
❅ ❉r❡♣✲r✲❝✐✴♥ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ❡①✐s✱❡♥✱❡✵
❅ ❆♣❧✐❝✲❝✐✴♥ ❞❡❧ ♣r♦❞✳❝✱♦ ❢✐❧♠✴❣❡♥♦ ❞❡ ❝✳r✲❞♦✵
❊❧ r✐❡❣♦ ✱❡♥❞rá ✳♥✲ ❞✐s✱r✐❜✳❝✐✴♥ ✳♥✐❢♦r♠❡ ② ♥♦ ♣✳❡❞❡ q✳❡❞✲r
♥✐♥❣ú♥ ✱r✲♠♦ ❞❡ ❧✲ s✳♣❡r❢✐❝✐❡ ✱r✲✱✲❞✲ s✐♥ ❧✐❣✲♥✱❡✵
❙❡ ❡✈✐✱✲rá ❧✲ ❞✳♣❧✐❝✲❝✐✴♥ ❞❡ ❧✲ ❞♦✱✲❝✐✴♥ ❡♥ ❧✲s ❥✳♥✱✲s ❞❡
✱r✲❜✲❥♦ ✱r✲♥s✈❡rs✲❧❡s✵
❈✳✲♥❞♦ ❡❧ r✐❡❣♦ s❡ ❤✲❣✲ ♣♦r ❢r✲♥❥✲s✶ ❡s ♥❡❝❡s✲r✐♦ q✳❡ ❡❧
✱❡♥❞✐❞♦ ❞❡❧ ❧✐❣✲♥✱❡ ❡s✱t s✳♣❡r♣✳❡s✱♦ ❡♥ ❧✲ ✳♥✐✴♥ ❞❡ ❞♦s
❢r✲♥❥✲s✵
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✳❝✐✴♥ ❞❡ ❧✲s ♦❜r✲s
▲✲ s✳♣❡r❢✐❝✐❡ ♣✲r✲ r❡❣✲r ✱❡♥❞rá ❧✲ ❞❡♥s✐❞✲❞ ② ❧✲s r✲s✲♥✱❡s
❡s♣❡❝✐❢✐❝✲❞✲s ❡♥ ❧✲ ✻♦❝✳♠❡♥✱✲❝✐✴♥ ✾t❝♥✐❝✲✵ ❈✳♠♣❧✐rá ❧✲s
❝♦♥❞✐❝✐♦♥❡s ❡s♣❡❝✐❢✐❝✲❞✲s ♣✲r✲ ❧✲ ✳♥✐❞✲❞ ❞❡ ♦❜r✲
❝♦rr❡s♣♦♥❞✐❡♥✱❡✵
❙❡ s✳s♣❡♥❞❡rá♥ ❧♦s ✱r✲❜✲❥♦s ❝✳✲♥❞♦ ❧✲ ✱❡♠♣❡r✲✱✳r✲ s❡✲
✐♥❢❡r✐♦r ✲ ✺➦❈ ♦ ❡♥ ❝✲s♦ ❞❡ ❧❧✳✈✐✲✵
▲✲ s✳♣❡r❢✐❝✐❡ ✲ r❡❣✲r ❡s✱✲rá ❧✐♠♣✐✲ ② s✐♥ ♠✲✱❡r✐✲ s✳❡❧✱✲✵
❙❡ ♣r♦✱❡❣❡rá♥ ❧♦s ❡❧❡♠❡♥✱♦s ❝♦♥s✱r✳❝✱✐✈♦s ♦ ✲❝❝❡s♦r✐♦s ❞❡❧
❡♥✱♦r♥♦✶ ♣✲r✲ q✳❡ q✳❡❞❡♥ ❧✐♠♣✐♦s ✳♥✲ ✈❡③ ✲♣❧✐❝✲❞♦ ❡❧ r✐❡❣♦✵
❙❡ ♠✲♥✱❡♥❞rá ❤ú♠❡❞✲ ❧✲ s✳♣❡r❢✐❝✐❡ ✲ ✱r✲✱✲r✵
◆♦ ❝✐r❝✳❧✲rá ✱rá❢✐❝♦ ❞✳r✲♥✱❡ ❧♦s ✱r❡s ❞í✲s s✐❣✳✐❡♥✱❡s ✲ ❧✲
❡❥❡❝✳❝✐✴♥ ❞❡❧ r✐❡❣♦✵
❙✐ ❞✳r✲♥✱❡ ts✱❡ ♣❡rí♦❞♦ ❝✐r❝✳❧✲ ✱rá❢✐❝♦✶ s❡ ❡①✱❡♥❞❡rá ✳♥ ár✐❞♦
❞❡ ❝♦❜❡r✱✳r✲ ② ❧♦s ✈❡❤í❝✳❧♦s ❝✐r❝✳❧✲rá♥ ✲ ✈❡❧♦❝✐❞✲❞ ▼ P✷ ◗♠❃❤✵
▲✲ ❞♦s✐❢✐❝✲❝✐✴♥ ❞❡❧ ár✐❞♦ ❞❡ ❝♦❜❡r✱✳r✲ s❡rá ❞❡ ❑ ❧❃♠✸ ② ✱❡♥❞rá
✳♥ ❞✐á♠❡✱r♦ ♠á①✐♠♦ ❞❡ ❑✶✼❚ ♠✵
❈♦♥✱r♦❧ ② ❝r✐✱❡r✐♦s ❞❡ ✲❝❡♣✱✲❝✐✴♥ ② r❡❝❤✲③♦
✱ ♠❡❞✐❞✲ s❡❣ú♥ ❧✲s ❡s♣❡❝✐❢✐❝✲❝✐♦♥❡s ❞❡ ❧✲ ✻✵✾✵
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❈♦✲❞✐❝✐♦✲❡s ❞❡ ✱s♦ ② ✷❛✲✴❡✲✐✷✐❡✲✴♦
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❈♦✲❞✐❝✐♦✲❡s ❞❡ ✳♦s ✷❛✴❡r✐❛✳❡s ❡s✵❡❝í❢✐❝♦s ②✼♦ ❞❡ ✳❛s ✵❛r✴✐❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱✴❛❞❛
❈❛✵❛ ❞❡ r♦❞❛❞✱r❛ ✵❛r❛ ✵❛✈✐✷❡✲✴♦s ✵♦r ✷❡❞✐♦ ❞❡ r✐❡❣♦s ❞❡ ✳♦s
s✐❣✱✐❡✲✴❡s ✴✐✵♦s✽
✾ ❘✐❡❣♦ ✷♦✲♦❝❛✵❛ s✐✷✵✳❡✶
✾ ❘✐❡❣♦ ✷♦✲♦❝❛✵❛ ❞♦❜✳❡✶
❙❡ ❝♦✲s✐❞❡r❛✲ ✐✲❝✳✱✐❞❛s ❞❡✲✴r♦ ❞❡ ❡s✴❛ ✱✲✐❞❛❞ ❞❡ ♦❜r❛ ✳❛s
♦✵❡r❛❝✐♦✲❡s s✐❣✱✐❡✲✴❡s✽
❘✐❡❣♦ ✷♦✲♦❝❛✵❛ s✐✷✵✳❡✽
✾ Pr❡✵❛r❛❝✐ó✲ ② ❝♦✷✵r♦❜❛❝✐ó✲ ❞❡ ✳❛ s✱✵❡r❢✐❝✐❡ ❞❡ ❛s✐❡✲✴♦✶
✾ ❆✵✳✐❝❛❝✐ó✲ ❞❡✳ ✳✐❣❛✲✴❡ ✿✐❞r♦❝❛r❜♦✲♦✶
✾ ❊①✴❡✲❞✐❞♦ ❞❡✳ ár✐❞♦✶
✾ ❆✵✐s♦✲❛❞♦ ❞❡✳ ár✐❞♦✶
✾ ❊✳✐✷✐✲❛❝✐ó✲ ❞❡✳ ár✐❞♦ ✲♦ ❛❞✿❡r✐❞♦✶
❘✐❡❣♦ ✷♦✲♦❝❛✵❛ ❞♦❜✳❡✽
✾ Pr❡✵❛r❛❝✐ó✲ ② ❝♦✷✵r♦❜❛❝✐ó✲ ❞❡ ✳❛ s✱✵❡r❢✐❝✐❡ ❞❡ ❛s✐❡✲✴♦✶
✾ ❆✵✳✐❝❛❝✐ó✲ ❞❡✳ ✳✐❣❛✲✴❡ ✿✐❞r♦❝❛r❜♦✲♦✶
✾ Pr✐✷❡r❛ ❡①✴❡✲s✐ó✲ ❞❡✳ ár✐❞♦✶
✾ Pr✐✷❡r❛ ❛✵✐s♦✲❛❞♦ ❞❡✳ ár✐❞♦❀ ❝✱❛✲❞♦ ✳❛ ✸✶❋✶ ✳♦ ♦r❞❡✲❡✶
✾ ❙❡❣✱✲❞❛ ❡①✴❡✲s✐ó✲ ❞❡✳ ár✐❞♦✶
✾ ❆✵✐s♦✲❛❞♦ ❡①✴❡✲s✐ó✲ ❞❡✳ ár✐❞♦✶
✾ ❊✳✐✷✐✲❛❝✐ó✲ ❞❡✳ ár✐❞♦ ✲♦ ❛❞✿❡r✐❞♦✶
❊s✴❛rá ❡①❡✲✴♦ ❞❡ ❞❡❢❡❝✴♦s ✳♦❝❛✳✐③❛❞♦s ❝♦✷♦ ❡①✱❞❛❝✐♦✲❡s ❞❡
✳✐❣❛✲✴❡ ② ❞❡s✵r❡✲❞✐✷✐❡✲✴♦s ❞❡ ár✐❞♦✶
✹❡✲❞rá ✱✲❛ ✴❡①✴✱r❛ ✱✲✐❢♦r✷❡❀ q✱❡ ✵r♦✵♦r❝✐♦✲❡s ✱✲ ❝♦❡❢✐❝✐❡✲✴❡
❞❡ r❡s✐s✴❡✲❝✐❛ ❛✳ ❞❡s✳✐③❛✷✐❡✲✴♦ ✲♦ ✐✲❢❡r✐♦r ❛ ✻❀❁❂❀ s❡❣ú✲ ✳❛
✲♦r✷❛ ◆▲✹✾✺❃❂✼❃❄✶
❈♦✲❞✐❝✐♦✲❡s ❞❡✳ ✵r♦❝❡s♦ ❞❡ ❡❥❡❝✱❝✐ó✲ ❞❡ ✳❛s ♦❜r❛s
❙❡ s✱s✵❡✲❞❡rá✲ ✳♦s ✴r❛❜❛❥♦s ❝✱❛✲❞♦ ✳❛ ✴❡✷✵❡r❛✴✱r❛ s❡❛
✐✲❢❡r✐♦r ❛ ✺✻➦❈ ♦ ❝♦✲ ✳✳✱✈✐❛✶
▲✐❣❛✲✴❡ ❞❡ ❛✳q✱✐✴rá✲ ♦ ❜❡✴ú✲ ❛s❢á✳✴✐❝♦✶
◆♦ s❡ ✿❛rá✲ r✐❡❣♦s ❝♦✲ ❣r❛✈✐✳✳❛s s♦❜r❡ s✱✵❡r❢✐❝✐❡s ✷♦❥❛❞❛s✶
❙❡ ❝♦✷✵r♦❜❛rá ✳❛ r❡❣✱✳❛r✐❞❛❞ s✱✵❡r❢✐❝✐❛✳ ② ❡✳ ❡s✴❛❞♦ ❞❡ ✳❛
s✱✵❡r❢✐❝✐❡ s♦❜r❡ ✳❛ q✱❡ s❡ ❡❢❡❝✴✱❛rá ❡✳ ✴r❛✴❛✷✐❡✲✴♦ s✱✵❡r❢✐❝✐❛✳✶
▲❛ s✱✵❡r❢✐❝✐❡ s♦❜r❡ ✳❛ q✱❡ s❡ ❛✵✳✐❝❛ ❡✳ ✳✐❣❛✲✴❡ ✿✐❞r♦❝❛r❜♦✲♦
❡s✴❛rá ❡①❡✲✴❛ ❡✲ ✵♦✳✈♦❀ s✱❝✐❡❞❛❞❀ ❜❛rr♦❀ s❡❝♦❀ ✷❛✴❡r✐❛ s✱❡✳✴❛
♦ q✱❡ ✵✱❡❞❛ s❡r ✵❡r❥✱❞✐❝✐❛✳✶ ▲❛ ✳✐✷✵✐❡③❛ s❡ ✿❛rá ❝♦✲ ❛❣✱❛ ❛
✵r❡s✐ó✲ ♦ ❝♦✲ ✱✲ ❜❛rr✐❞♦ ❡✲ér❣✐❝♦✶
❙❡ ✵r♦✴❡❣❡rá✲ ✳♦s ❡✳❡✷❡✲✴♦s ❝♦✲s✴r✱❝✴✐✈♦s ♦ ❛❝❝❡s♦r✐♦s ✵❛r❛
❡✈✐✴❛r q✱❡ s❡ ✷❛✲❝✿❡✲ ❝♦✲ ✳✐❣❛✲✴❡✶
▲❛ ❛✵✳✐❝❛❝✐ó✲ ❞❡✳ ✳✐❣❛✲✴❡ ✿✐❞r♦❝❛r❜♦✲♦ s❡ ✿❛rá ❞❡ ✷❛✲❡r❛
✱✲✐❢♦r✷❡ ② s❡ ❡✈✐✴❛rá ✳❛ ❞✱✵✳✐❝❛❝✐ó✲ ❞❡ ✳❛ ❞♦✴❛❝✐ó✲ ❡✲ ✳❛s
❥✱✲✴❛s ✴r❛✲s✈❡rs❛✳❡s ❞❡ ✴r❛❜❛❥♦ ❝♦✳♦❝❛✲❞♦ ✴✐r❛s ❞❡ ✵❛✵❡✳ ✱ ♦✴r♦
✷❛✴❡r✐❛✳ ❜❛❥♦ ✳♦s ❞✐❢✱s♦r❡s✶
❊✳ ❡①✴❡✲❞✐❞♦ ❞❡✳ ár✐❞♦ s❡ ✿❛rá ❞❡ ✷❛✲❡r❛ ✱✲✐❢♦r✷❡ ② ❞❡
✷❛✲❡r❛ q✱❡ s❡ ❡✈✐✴❡ ❡✳ ❝♦✲✴❛❝✴♦ ❞❡ ✳❛s r✱❡❞❛s ❞❡✳ ❡q✱✐✵♦ ❞❡
❡①✴❡✲❞✐❞♦ ❝♦✲ ❡✳ ✳✐❣❛✲✴❡ s✐✲ ❝✱❜r✐r✶
❊✲ ❡✳ ❝❛s♦ q✱❡ ✳❛ ✸✶❋✶ ✳♦ ❝♦✲s✐❞❡r❡ ♦✵♦r✴✱✲♦❀ s❡ ✿❛rá ✱✲
❛✵✐s♦✲❛❞♦ ❛✱①✐✳✐❛r ✐✲✷❡❞✐❛✴❛✷❡✲✴❡ ❞❡s✵✱és ❞❡✳ ❡①✴❡✲❞✐❞♦ ❞❡✳
✵r✐✷❡r ár✐❞♦✶
❊✳ ❛✵✐s♦✲❛❞♦ ❞❡✳ ár✐❞♦ s❡ ❡❥❡❝✱✴❛rá ✳♦✲❣✐✴✱❞✐✲❛✳✷❡✲✴❡
❡✷✵❡③❛✲❞♦ ✵♦r ❡✳ ❜♦r❞❡ ✐✲❢❡r✐♦r❀ ✵r♦❣r❡s❛✲❞♦ ✿❛❝✐❛ ❡✳ ❝❡✲✴r♦
② s♦✳❛✵á✲❞♦s❡ ❝❛❞❛ ✵❛s❛❞❛ ❝♦✲ ❡✳ ❛✲✴❡r✐♦r✶
❊✳ ❛✵✐s♦✲❛❞♦ ❝♦✲ ❝♦✷✵❛❝✴❛❞♦r❡s s❡ ❝♦✷✵✳❡✴❛rá ❝♦✲ ❡✳ ✴r❛❜❛❥♦
✷❛✲✱❛✳ ✲❡❝❡s❛r✐♦ ✵❛r❛ ✳❛ ❝♦rr❡❝❝✐ó✲ ❞❡ ✴♦❞♦s ✳♦s ❞❡❢❡❝✴♦s ❡
✐rr❡❣✱✳❛r✐❞❛❞❡s q✱❡ s❡ ✵✱❡❞❡✲ ✵r❡s❡✲✴❛r✶
❊✳ ❛✵✐s♦✲❛❞♦ ❞❡✳ ár✐❞♦ ❛❝❛❜❛rá ❛✲✴❡s ❞❡ ❅✻ ✷✐✲✱✴♦s❀ ❝✱❛✲❞♦
❡✳ ✳✐❣❛✲✴❡ s❡❛ ❛✳q✱✐✴rá✲ ♦ ❜❡✴ú✲ ❛s❢á✳✴✐❝♦❀ ♦ ❄✻ ✷✐✲✱✴♦s❀ ❝✱❛✲❞♦
❡✳ ✳✐❣❛✲✴❡ s❡❛ ❜❡✴ú✲ ❛s❢á✳✴✐❝♦ ❢✳✱✐❞✐❢✐❝❛✲✴❡ ♦ ❡✷✱✳s✐ó✲
❜✐✴✱✷✐✲♦s❛❇ ❞❡s❞❡ ❡✳ ❝♦✷✐❡✲③♦ ❞❡ s✱ ❡①✴❡✲❞✐❞♦✶
❯✲❛ ✈❡③ ❛✵✐s♦✲❛❞♦ ❡✳ ár✐❞♦ ② ❝✱❛✲❞♦ ❡✳ ✳✐❣❛✲✴❡ ❛✳❝❛✲❝❡ ✱✲❛
❝♦✿❡s✐ó✲ s✱❢✐❝✐❡✲✴❡❀ ❛ ❥✱✐❝✐♦ ❞❡ ✳❛ ✸✶❋✶ ✵❛r❛ r❡s✐s✴✐r ✳❛ ❛❝❝✐ó✲
❞❡ ✳❛ ❝✐r❝✱✳❛❝✐ó✲ ✲♦r✷❛✳ ❞❡ ✈❡✿í❝✱✳♦s❀ s❡ ❡✳✐✷✐✲❛rá✲ ✴♦❞♦
❡①❝❡s♦ ❞❡ ár✐❞♦ q✱❡ q✱❡❞❡ s✱❡✳✴♦ s♦❜r❡ ✳❛ s✱✵❡r❢✐❝✐❡ ❛✲✴❡s ❞❡
✵❡r✷✐✴✐r ✳❛ ❝✐r❝✱✳❛❝✐ó✲✶
❙❡ ❡✈✐✴❛rá ✳❛ ❝✐r❝✱✳❛❝✐ó✲ s♦❜r❡ ✱✲ ✴r❛✴❛✷✐❡✲✴♦ s✱✵❡r❢✐❝✐❛✳ ❝♦✷♦
✷í✲✐✷♦ ❞✱r❛✲✴❡ ✳❛s ❅❉ ✿✶ s✐❣✱✐❡✲✴❡s ❛ s✱ ✴❡r✷✐✲❛❝✐ó✲✶ ❙✐ ❡s✴♦
✲♦ ❡s ❢❛❝✴✐❜✳❡❀ s❡ ❡✳✐✷✐✲❛rá ✳❛ ✈❡✳♦❝✐❞❛❞ ❛ ❉✻ ❑✷✼✿ ② s❡
❛✈✐s❛rá ❞❡✳ ✵❡✳✐❣r♦ q✱❡ r❡✵r❡s❡✲✴❛ ✳❛ ✵r♦②❡❝❝✐ó✲ ❞❡✳ ár✐❞♦✶
❊✲ ✳♦s ✺❂ ❞í❛s s✐❣✱✐❡✲✴❡s ❛ ✳❛ ❛✵❡r✴✱r❛ ❛ ✳❛ ❝✐r❝✱✳❛❝✐ó✲❀ ② ❛
❡①❝❡✵❝✐ó✲ ❞❡ q✱❡ ✳❛ ✸✶❋✶ ♦r❞❡✲❡ ✳♦ ❝♦✲✴r❛r✐♦❀ s❡ ✿❛rá ✱✲
❜❛rr✐❞♦ ❞❡❢✐✲✐✴✐✈♦ ❞❡✳ ár✐❞♦ ✲♦ ❛❞✿❡r✐❞♦✶
❈✱❛✲❞♦ ✳❛ s✱✵❡r❢✐❝✐❡ ❛ ✴r❛✴❛r s❡❛ s✱✵❡r✐♦r ❛ ❃✻✶✻✻✻ ✷ ❅ s❡
✿❛rá ✱✲ ✴r❛✷♦ ❞❡ ✵r✱❡❜❛ ✵r❡✈✐❛✷❡✲✴❡ ❛✳ ✴r❛✴❛✷✐❡✲✴♦
s✱✵❡r❢✐❝✐❛✳✶
▲❛ ✸✶❋✶ ✵♦❞rá ❛❝❡✵✴❛r ❡✳ ✴r❛✷♦ ❞❡ ✵r✱❡❜❛ ❝♦✷♦ ✵❛r✴❡
✐✲✴❡❣r❛✲✴❡ ❞❡ ✳❛ ♦❜r❛✶
❈♦✲✴r♦✳ ② ❝r✐✴❡r✐♦s ❞❡ ❛❝❡✵✴❛❝✐ó✲ ② r❡❝✿❛③♦

✷● ❞❡ s✱✵❡r❢✐❝✐❡ ✷❡❞✐❞❛ s❡❣ú✲ ✳❛s ❡s✵❡❝✐❢✐❝❛❝✐♦✲❡s ❞❡ ✳❛ ✸✶✹✶
❊s✴❡ ❝r✐✴❡r✐♦ ✐✲❝✳✱②❡ ✳❛ ✵r❡✵❛r❛❝✐ó✲ ❞❡ ✳❛ s✱✵❡r❢✐❝✐❡ q✱❡ r❡❝✐❜✐rá
❡✳ ✴r❛✴❛✷✐❡✲✴♦ s✱✵❡r❢✐❝✐❛✳✶
❈♦✲❞✐❝✐♦✲❡s ❞❡ ✱s♦ ② ✷❛✲✴❡✲✐✷✐❡✲✴♦
❙❡❣ú✲ ❡s✵❡❝✐❢✐❝❛❝✐♦✲❡s ❞❡ ✳❛ ✸✶✹✶
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❈♦✲❞✐❝✐♦✲❡s ❞❡ ✳♦s ✷❛✴❡r✐❛✳❡s ❡s✵❡❝í❢✐❝♦s ②✼♦ ❞❡ ✳❛s ✵❛r✴✐❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✱✴❛❞❛
✹❡rr❛③♦ ✵❛r❛ r❡❝r❡❝✐❞♦ ❞❡ s♦✵♦r✴❡ ❞❡ ✵❛✈✐✷❡✲✴♦ ② ✵❛s✴❛
✲✐✈❡✳❛❞♦r❛✶
✹❡rr❛③♦✽
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✳ P❛r❛ r❡❛❧✐③❛r ❯✶♥t❛s ❞❡ ✱♦r♠✐❣♦♥❛❞♦ ♥♦ ♣r❡✲✐st❛s ❡♥ ❡❧
♣r♦②❡❝t♦❲ ❡s ♥❡❝❡s❛r✐❛ ❧❛ ❛✶t♦r✐③❛❝✐ó♥ ② ❧❛s ✐♥❞✐❝❛❝✐♦♥❡s ❞❡ ❧❛
✸✵⑧✵
✳ ▲❛s ♣✐❡③❛s s❡ ❝♦❧♦❝❛r❳♥ ❛♥t❡s ❞❡ q✶❡ ❡❧ ✱♦r♠✐❣ó♥ ❡♠♣✐❡③❛
s✶ ❢r❛❣✶❛❞♦✵
✳ ✸✶r❛♥t❡ ❡❧ ❢r❛❣✶❛❞♦❲ ② ✱❛st❛ ❝♦♥s❡❣✶✐r ❡❧ ❭❪✇ ❞❡ ❧❛
r❡s✐st❡♥❝✐❛ ♣r❡✲✐st❛❲ s❡ ♠❛♥t❡♥❞r❳♥ ✱ú♠❡❞❛s ❧❛s s✶♣❡r❢✐❝✐❡s
❞❡❧ ✱♦r♠✐❣ó♥✵
✳ ❊st❡ ♣r♦❝❡s♦ s❡r❳❲ ❝♦♠♦ ♠❨♥✐♠♦❲ ❞❡ ❫ ❞❨❛s✵
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝✱❛③♦
♠ ❞❡ ❧♦♥❣✐t✶❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ✸✵❚✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✶s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡r✐❛❧❡s ❡s♣❡❝❨❢✐❝♦s ②❵♦ ❞❡ ❧❛s ♣❛rt✐❞❛s
❞❡ ♦❜r❛ ❡❯❡❝✶t❛❞❛
⑧♦r♠❛❝✐ó♥ ❞❡ ❜❛s❡ ♣❛r❛ r✐❣♦❧❛❲ ❝♦♥ ✱♦r♠✐❣ó♥ ❡♥ ♠❛s❛✵
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✶✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt✐❞❛ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✶✐❡♥t❡s✿
✳ Pr❡♣❛r❛❝✐ó♥ ② ❝♦♠♣r♦❜❛❝✐ó♥ ❞❡ ❧❛ s✶♣❡r❢✐❝✐❡ ❞❡
❛s❡♥t❛♠✐❡♥t♦✵
✳ ❈♦❧♦❝❛❝✐ó♥ ❞❡❧ ✱♦r♠✐❣ó♥✵
✳ ❆❝❛❜❛❞♦ ❞❡ ❧❛ s✶♣❡r❢✐❝✐❡✵
✳ Pr♦t❡❝❝✐ó♥ ❞❡❧ ✱♦r♠✐❣ó♥ ❢r❡s❝♦ ② ❝✶r❛❞♦✵
❊❧ ✱♦r♠✐❣♦♥❛❞♦ ♥♦ t❡♥❞r❳ ❣r✐❡t❛s❲ ❞✐s❣r❡❣❛❝✐♦♥❡s ♦ ✱✶❡❝♦s ❡♥
s✶ ♠❛s❛✵
❚❡♥❞r❳ ✶♥❛ t❡①t✶r❛ ✶♥✐❢♦r♠❡ ② ❝♦♥t✐♥✶❛✵
▲❛s ♣❛r❡❞❡s q✶❡❞❛r❳♥ ♣❧❛♥❛s❲ ❛♣❧♦♠❛❞❛s ② ❛ ❡s❝✶❛❞r❛✵
▲❛ ❝❛r❛ ✐♥❢❡r✐♦r ❞❡ ❧❛ ❜❛s❡ q✶❡❞❛r❳ ❛♣♦②❛❞❛ s♦❜r❡ ❡❧ s♦♣♦rt❡
❛❧ ♠✐s♠♦ ♥✐✲❡❧ q✶❡ ❧❛ ❜❛s❡ ❞❡ ✱♦r♠✐❣ó♥ ❞❡ ❧❛ ❛❝❡r❛✵
▲❛ s❡❝❝✐ó♥ ❞❡ ❧❛ ❜❛s❡ ♥♦ q✶❡❞❛r❳ ❞✐s♠✐♥✶✐❞❛ ❡♥ ♥✐♥❣ú♥ ♣✶♥t♦
♣♦r ❧❛ ✐♥tr♦❞✶❝❝✐ó♥ ❞❡ ❡❧❡♠❡♥t♦s ❞❡❧ ❡♥❝♦❢r❛❞♦ ♥✐ ❞❡ ♦tr♦s✵
❘❡s✐st❡♥❝✐❛ ❝❛r❛❝t❡r❨st✐❝❛ ❡st✐♠❛❞❛ ❞❡❧ ✱♦r♠✐❣ó♥ ⑤⑧❡st⑥ ❛❧
❝❛❜♦ ❞❡ ✺⑩ ❞❨❛s✿ ❬ ❪❲⑦ ① ⑧❝❶ ✴❣❵❝♠✷ ✵
❚♦❧❡r❛♥❝✐❛s ❞❡ ❡❯❡❝✶❝✐ó♥✿
✳ ◆✐✲❡❧ ④✹❪ ♠♠
✳ P❧❛♥❡✐❞❛❞ ④❩ ♠♠❵✺ ♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❯❡❝✶❝✐ó♥ ❞❡ ❧❛s ♦❜r❛s
▲❛ t❡♠♣❡r❛t✶r❛ ❛♠❜✐❡♥t❡ ♣❛r❛ ✱♦r♠✐❣♦♥❛r ❡st❛r❳ ❡♥tr❡ ❤➦❈ ②
❩❪➦❈✵
❙❡ s✶s♣❡♥❞❡r❳♥ ❧♦s tr❛❜❛❯♦s ❝✶❛♥❞♦ ❧❛ ❧❧✶✲✐❛ ♣✶❡❞❛ ❛rr❛str❛r
❧❛ ❝❛♣❛ s✶♣❡r❢✐❝✐❛❧ ❞❡ ✱♦r♠✐❣ó♥ ❢r❡s❝♦✵
❊❧ s♦♣♦rt❡ t❡♥❞r❳ ✶♥❛ ❝♦♠♣❛❝t❛❝✐ó♥ ❬ ⑦❤✇ ❞❡❧ ❡♥s❛②♦ P▼ ②
❧❛s r❛s❛♥t❡s ♣r❡✲✐st❛s✵
❊❧ ✱♦r♠✐❣ó♥ s❡ ♣♦♥❞r❳ ❡♥ ♦❜r❛ ❛♥t❡s ❞❡ q✶❡ s❡ ✐♥✐❝✐❡ s✶
❢r❛❣✶❛❞♦✵
❊❧ ✲❡rt✐❞♦ ❞❡❧ ✱♦r♠✐❣ó♥ s❡ ✱❛r❳ s✐♥ q✶❡ s❡ ♣r♦❞✶③❝❛♥
❞✐s❣r❡❣❛❝✐♦♥❡s✵
▲❛ ❝♦♠♣❛❝t❛❝✐ó♥ s❡ ✱❛r❳ ♣♦r ✲✐❜r❛❝✐ó♥ ♠❛♥✶❛❧ ✱❛st❛
❝♦♥s❡❣✶✐r ✶♥❛ ♠❛s❛ ❝♦♠♣❧❡t❛ ② s✐♥ q✶❡ s❡ ♣r♦❞✶③❝❛♥
❞✐s❣r❡❣❛❝✐♦♥❡s✵
P❛r❛ r❡❛❧✐③❛r ❯✶♥t❛s ❞❡ ✱♦r♠✐❣♦♥❛❞♦ ♥♦ ♣r❡✲✐st❛s ❡♥ ❡❧
♣r♦②❡❝t♦❲ ❡s ♥❡❝❡s❛r✐❛ ❧❛ ❛✶t♦r✐③❛❝✐ó♥ ② ❧❛s ✐♥❞✐❝❛❝✐♦♥❡s
❡①♣❧❨❝✐t❛s ❞❡ ❧❛ ✸✵⑧✵
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❞❡ ♦❜r❛ ❡❥❡❝✉t❛❞❛
❋♦r♠❛❝✐ó♥ ❞❡ r✐❣♦❧❛ ❝♦♥ ♣✐❡③❛s ❞❡ ♣✐❡❞r❛ ♥❛t✉r❛❧ ♦ ❞❡
♠♦rt❡r♦✾ ❝♦❧♦❝❛❞❛s ❝♦♥ ♠♦rt❡r♦✴
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt✐❞❛ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✉✐❡♥t❡s✿
❀ Pr❡♣❛r❛❝✐ó♥ ② ❝♦♠♣r♦❜❛❝✐ó♥ ❞❡ ❧❛ s✉♣❡r✱✐❝✐❡ ❞❡
❛s❡♥t❛♠✐❡♥t♦✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❧❛ ❝❛♣❛ ❞❡ ♠♦rt❡r♦✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❧❛s ♣✐❡③❛s✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❧❛ ❧❡❝❤❛❞❛✴
❀ ▲✐♠♣✐❡③❛ ❞❡ ❧❛ s✉♣❡r✱✐❝✐❡ ❛❝❛❜❛❞❛✴
▲❛s ♣✐❡③❛s ♥♦ ❡st❛rá♥ r♦t❛s✾ ❞❡s♣♦rt✐❧❧❛❞❛s ♦ ♠❛♥❝❤❛❞❛s✴
▲❛s ♣✐❡③❛s ✱♦r♠❛rá♥ ✉♥❛ s✉♣❡r✱✐❝✐❡ ♣❧❛♥❛ ② ✉♥✐✱♦r♠❡✾ ❡st❛rá♥
❜✐❡♥ ❛s❡♥t❛❞❛s✾ ❝♦❧♦❝❛❞❛s ❡♥ ❤✐❧❛❞❛ ② ❛ t♦❝❛r ② ❡♥
❛❧✐♥❡❛❝✐♦♥❡s r❡❝t❛s✴
❙❡ ❛❥✉st❛rá♥ ❛ ❧❛s ❛❧✐♥❡❛❝✐♦♥❡s ♣r❡✈✐st❛s✴
▲❛s ❥✉♥t❛s ❡♥tr❡ ❧❛s ♣✐❡③❛s s❡rá♥ ❁ ❂ ♠♠ ② q✉❡❞❛rá♥
r❡❥✉♥t❛❞❛s ❝♦♥ ❧❡❝❤❛❞❛ ❞❡ ❝❡♠❡♥t♦✴
▲❛ ❝❛r❛ s✉♣❡r✐♦r t❡♥❞rá ✉♥❛ ♣❡♥❞✐❡♥t❡ tr❛♥s✈❡rs❛❧ ❞❡❧ ✻✳ ❛❧
✺✳ ♣❛r❛ ❡❧ ❞❡s❛❣ü❡ ❞❡❧ ✱✐r♠❡✴
✷♦❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐ó♥✿
❀ ❘❡♣❧❛♥t❡♦✿ ➧✹✵ ♠♠ ❃♥♦ ❛❝✉♠✉❧❛t✐✈♦s❄
❀ ◆✐✈❡❧✿ ➧✹✵ ♠♠
❀ P❧❛♥❡✐❞❛❞✿ ➧✺ ♠♠✽✻ ♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧❛s ♦❜r❛s
❙❡ tr❛❜❛❥❛rá ❛ ✉♥❛ t❡♠♣❡r❛t✉r❛ ❛♠❜✐❡♥t❡ q✉❡ ♦s❝✐❧❡ ❡♥tr❡ ❅➦❈
② ❧♦s ✺✵➦❈ ② s✐♥ ❧❧✉✈✐❛s✴
❊❧ s♦♣♦rt❡ t❡♥❞rá ✉♥❛ ❝♦♠♣❛❝t❛❝✐ó♥ ➩ ❇❅✳ ❞❡❧ ❡♥s❛②♦ P▼ ②
❧❛s r❛s❛♥t❡s ♣r❡✈✐st❛s✴
❙❡ ❝♦❧♦❝❛rá ❛ ♣✐q✉❡ ❞❡ ♠❛❝❡t❛ s♦❜r❡ ✉♥❛ ❝❛♣❛ ❞❡ ♠♦rt❡r♦ ❞❡
✶ ❝♠ ❞❡ ❡s♣❡s♦r✴
◆♦ s❡ ♣✉❡❞❡ ♣✐s❛r ❧❛ r✐❣♦❧❛ ❞❡s♣✉és ❞❡ ❤❛❜❡rs❡ ❡♥❧❡❝❤❛❞♦
❤❛st❛ ♣❛s❛❞❛s ✻✺ ❤ ❡♥ ✈❡r❛♥♦ ② ✺❍ ❤ ❡♥ ✐♥✈✐❡r♥♦✴
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝❤❛③♦
♠ ❞❡ ❧♦♥❣✐t✉❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴

✹✺✴✶✴ ❘■●✼▲❆❙ ❉❊ P■❊❩❆❙ ❉❊ ❏✼❘▼■●Ó◆

❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡r✐❛❧❡s ❡s♣❡❝í✱✐❝♦s ②✽♦ ❞❡ ❧❛s ♣❛rt✐❞❛s
❞❡ ♦❜r❛s ❡❥❡❝✉t❛❞❛
❋♦r♠❛❝✐ó♥ ❞❡ r✐❣♦❧❛ ❝♦♥ ♣✐❡③❛s ❞❡ ❤♦r♠✐❣ó♥ ❝♦❧♦❝❛❞❛s ❝♦♥
♠♦rt❡r♦✴
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt✐❞❛ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✉✐❡♥t❡s✿
❀ Pr❡♣❛r❛❝✐ó♥ ② ❝♦♠♣r♦❜❛❝✐ó♥ ❞❡ ♠♦rt❡r♦✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❝❛♣❛ ❞❡ ♠♦rt❡r♦✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❧❛s ♣✐❡③❛s✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡ ❧❛ ❧❡❝❤❡r❛✴
❀ ▲✐♠♣✐❡③❛ ❞❡ ❧❛ s✉♣❡r✱✐❝✐❡ ❛❝❛❜❛❞❛✴
▲❛s ♣✐❡③❛s ♥♦ ❡st❛rá♥ r♦t❛s✾ ❞❡s♣♦rt✐❧❧❛❞❛s ♦ ♠❛♥❝❤❛❞❛s✴
▲❛s ♣✐❡③❛s ✱♦r♠❛rá♥ ✉♥❛ s✉♣❡r✱✐❝✐❡ ♣❧❛♥❛ ② ✉♥✐✱♦r♠❡✾ ❡st❛rá♥
❜✐❡♥ ❛s❡♥t❛❞❛s✾ ❝♦❧♦❝❛❞❛s ❡♥ ❤✐❧❛❞❛ ② ❛ t♦❝❛r ② ❡♥
❛❧✐♥❡❛❝✐♦♥❡s r❡❝t❛s✴
❙❡ ❛❥✉st❛rá ❛ ❧❛s ❛❧✐♥❡❛❝✐♦♥❡s ♣r❡✈✐st❛s✴
▲❛s ❥✉♥t❛s ❡♥tr❡ ❧❛s ♣✐❡③❛s s❡rá♥ ❁ ❅ ♠♠ ② q✉❡❞❛rá♥ r❡❧❧❡♥❛s
❝♦♥ ❧❡❝❤❛❞❛ ❞❡ ❝❡♠❡♥t♦✴
❘✐❣♦❧❛ s✐♥ ✱♦r♠❛r ❞❡ ❝✉♥❡t❛✿
▲❛ ❝❛r❛ s✉♣❡r✐♦r t❡♥❞rá ✉♥❛ ♣❡♥❞✐❡♥t❡ tr❛♥s✈❡rs❛❧ ❞❡❧ ✻✳ ❛❧
✺✳ ♣❛r❛ ❡❧ ❞❡s❛❣ü❡ ❞❡❧ ✱✐r♠❡✴
✷♦❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐ó♥✿
❀ ❘❡♣❧❛♥t❡♦✿ ➧✹✵ ♠♠ ❃♥♦ ❛❝✉♠✉❧❛t✐✈♦s❄
❀ ◆✐✈❡❧✿ ➧✹✵ ♠♠
❀ P❧❛♥❡✐❞❛❞✿ ➧✺ ♠♠✽✻ ♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧❛s ♦❜r❛s
❙❡ tr❛❜❛❥❛rá ❛ ✉♥❛ t❡♠♣❡r❛t✉r❛ ❛♠❜✐❡♥t❡ q✉❡ ♦s❝✐❧❡ ❡♥tr❡ ❅➦❈
② ❧♦s ✺✵➦❈ ② s✐♥ ❧❧✉✈✐❛s✴
❊❧ s♦♣♦rt❡ t❡♥❞rá ✉♥❛ ❝♦♠♣❛❝t❛❝✐ó♥ ➩ ❇❅✳ ❞❡❧ ❡♥s❛②♦ P▼ ②
❧❛s r❛s❛♥t❡s ♣r❡✈✐st❛s✴
❙❡ ❝♦❧♦❝❛rá ❛ ♣✐q✉❡ ❞❡ ♠❛❝❡t❛ s♦❜r❡ ✉♥❛ ❝❛♣❛ ❞❡ ♠♦rt❡r♦ ❞❡
✶ ❝♠ ❞❡ ❡s♣❡s♦r✴

◆♦ s❡ ♣✉❡❞❡ ♣✐s❛r ❧❛ r✐❣♦❧❛ ❞❡s♣✉és ❞❡ ❤❛❜❡rs❡ ❡♥❧❡❝❤❛❞♦
❤❛st❛ ♣❛s❛❞❛s ✻✺ ❤ ❡♥ ✈❡r❛♥♦ ② ✺❍ ❤ ❡♥ ✐♥✈✐❡r♥♦✴
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝❤❛③♦
♠ ❞❡ ❧♦♥❣✐t✉❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧❛s ♠❛t❡r✐❛❧❡s ❡s♣❡❝í✱✐❝♦s ②✽♦ ❞❡ ❧❛s ♣❛rt✐❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✉t❛❞❛
❋♦r♠❛❝✐ó♥ ❞❡ r✐❣♦❧❛ ❝♦♥ ❤♦r♠✐❣ó♥ ❡♥ ♠❛s❛✴
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt✐❞❛ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✉✐❡♥t❡s✿
❀ Pr❡♣❛r❛❝✐ó♥ ② ❝♦♠♣r♦❜❛❝✐ó♥ ❞❡ ❧❛ s✉♣❡r✱✐❝✐❡ ❞❡ ❛s✐❡♥t♦✴
❀ ❈♦❧♦❝❛❝✐ó♥ ❞❡❧ ❤♦r♠✐❣ó♥✴
❀ ❊❥❡❝✉❝✐ó♥ ❞❡ ❧❛s ❥✉♥t❛s✴
❀ Pr♦t❡❝❝✐ó♥ ❞❡❧ ❤♦r♠✐❣ó♥ ✱r❡s❝♦ ② ❝✉r❛❞♦✴
▲❛ r✐❣♦❧❛ t❡♥❞rá ✉♥ ❛s♣❡❝t♦ ✉♥✐✱♦r♠❡✾ ❧✐♠♣✐♦✾ s✐♥
❞❡s♣♦rt✐❧❧❛❞✉r❛s ♥✐ ♦tr♦s ❞❡✱❡❝t♦s✴ ❊❧ ❛❝❛❜❛❞♦ s❡rá
r❡♠♦❧✐♥❛❞♦✴
▲❛ s❡❝❝✐ó♥ ❞❡ ❧❛ r✐❣♦❧❛ ♥♦ q✉❡❞❛rá ❞✐s♠✐♥✉✐❞❛ ❡♥ ♥✐♥❣ú♥ ♣✉♥t♦
♣♦r ❧❛ ✐♥tr♦❞✉❝❝✐ó♥ ❞❡ ❡❧❡♠❡♥t♦s ❞❡❧ ❡♥❝♦✱r❛❞♦ ♥✐ ❞❡ ♦tr♦s✴
❙❡ ❛❥✉st❛rá ❛ ❧❛s ❛❧✐♥❡❛❝✐♦♥❡s ♣r❡✈✐st❛s✴
❘✐❣♦❧❛ ❝♦♥ ❞❡s♥✐✈❡❧✿
▲❛ ❝❛r❛ s✉♣❡r✐♦r t❡♥❞rá ✉♥❛ ♣❡♥❞✐❡♥t❡ tr❛♥s✈❡rs❛❧ ❞❡❧ ✻✳ ❛❧
✺✳ ♣❛r❛ ❡❧ ❞❡s❛❣ü❡ ❞❡❧ ✱✐r♠❡✴
❘❡s✐st❡♥❝✐❛ ❝❛r❛❝t❡ríst✐❝❛ ❡st✐♠❛❞❛
❞❡❧ ❤♦r♠✐❣ó♥ ❃❋❡st❄ ❛❧ ❝❛❜♦ ❞❡ ✻❍ ❞í❛s✿ ❑ ✵✾❇ ① ❋❝❖ ◗❣✽❝♠ ✻
✷♦❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐ó♥ ✿
❀ ❘❡♣❧❛♥t❡♦✿ ➧✹✵ ♠♠ ❃♥♦ ❛❝✉♠✉❧❛t✐✈♦s❄
❀ ◆✐✈❡❧✿ ➧✹✵ ♠♠
❀ P❧❛♥❡✐❞❛❞✿ ➧✺ ♠♠✽✻ ♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❧❛s ♦❜r❛s
▲❛ t❡♠♣❡r❛t✉r❛ ❛♠❜✐❡♥t❡ ♣❛r❛ ❤♦r♠✐❣♦♥❛r ❡st❛rá ❡♥tr❡ ❅➦❈ ②
✺✵➦❈✴
❙❡ s✉s♣❡♥❞❡rá♥ ❧♦s tr❛❜❛❥♦s ❝✉❛♥❞♦ ❧❛ ❧❧✉✈✐❛ ♣✉❡❞❡ ❛rr❛str❛r
❧❛ ❝❛♣❛ s✉♣❡r✱✐❝✐❛❧ ❞❡ ❤♦r♠✐❣ó♥ ✱r❡s❝♦✴
❊❧ s♦♣♦rt❡ t❡♥❞rá ✉♥❛ ❝♦♠♣❛❝t❛❝✐ó♥ ❑ ❇❅✳ ❞❡❧ ❡♥s❛②♦ P▼ ②
❧❛s r❛s❛♥t❡s ♣r❡✈✐st❛s✴
❊❧ ❤♦r♠✐❣ó♥ s❡ ♣♦♥❞rá ❡♥ ♦❜r❛ ❛♥t❡s ❞❡ q✉❡ s❡ ✐♥✐❝✐❡ s✉
✱r❛❣✉❛❞♦✴
❊❧ ✈❡rt✐❞♦ ❞❡❧ ❤♦r♠✐❣ó♥ s❡ ❤❛rá s✐♥ q✉❡ s❡ ♣r♦❞✉③❝❛♥
❞✐s❣r❡❣❛❝✐♦♥❡s✴
▲❛ ❝♦♠♣❛❝t❛❝✐ó♥ s❡ ❤❛rá ♣♦r ✈✐❜r❛❝✐ó♥ ❤❛st❛ ❝♦♥s❡❣✉✐r ✉♥❛
♠❛s❛ ❝♦♠♣❛❝t❛ ② s✐♥ q✉❡ s❡ ♣r♦❞✉③❝❛♥ s❡❣r❡❣❛❝✐♦♥❡s✴
P❛r❛ r❡❛❧✐③❛r ❥✉♥t❛s ❞❡ ❤♦r♠✐❣♦♥❛❞♦ ♥♦ ♣r❡✈✐st❛s ❡♥ ❡❧
♣r♦②❡❝t♦✾ ❡s ♥❡❝❡s❛r✐❛ ❧❛ ❛✉t♦r✐③❛❝✐ó♥ ② ❧❛s ✐♥❞✐❝❛❝✐♦♥❡s
❡①♣❧í❝✐t❛s ❞❡ ❧❛ ❉✴❋✴
❉✉r❛♥t❡ ❡❧ ✱r❛❣✉❛❞♦ ② ❤❛st❛ ❝♦♥s❡❣✉✐r ❡❧ ✲✵✳ ❞❡ ❧❛ r❡s✐st❡♥❝✐❛
♣r❡✈✐st❛ s❡ ♠❛♥t❡♥❞rá ❤ú♠❡❞❛ ❧❛ s✉♣❡r✱✐❝✐❡ ❞❡❧ ❤♦r♠✐❣ó♥✴
❊st❡ ♣r♦❝❡s♦ s❡rá ❝♦♠♦ ♠í♥✐♠♦ ❞❡ ✶ ❞í❛s✴
❈♦♥tr♦❧ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝❤❛③♦
♠ ❞❡ ❧♦♥❣✐t✉❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡❣ú♥ ❡s♣❡❝✐✱✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✴✷✴
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡r✐❛❧❡s ❡s♣❡❝í✱✐❝♦s ②✽♦ ❞❡ ❧❛s ♣❛rt✐❞❛s
❞❡ ♦❜r❛ ❡❥❡❝✉t❛❞❛
❈♦❧♦❝❛❝✐ó♥ ❞❡ ❡♥❝♦✱r❛❞♦s ♠❡tá❧✐❝♦s ♦ ❞❡ ♠❛❞❡r❛✾ ♣❛r❛ ❧❛
✱♦r♠❛❝✐ó♥ ❞❡ r✐❣♦❧❛s✴
❙❡ ❝♦♥s✐❞❡r❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥tr♦ ❞❡ ❡st❛ ♣❛rt✐❞❛ ❞❡ ♦❜r❛ ❧❛s
♦♣❡r❛❝✐♦♥❡s s✐❣✉✐❡♥t❡s✿
❀ ▼♦♥t❛❥❡ ❞❡❧ ❡♥❝♦✱r❛❞♦✴
❀ ▲✐♠♣✐❡③❛ ❞❡❧ ✱♦♥❞♦ ❞❡❧ ❡♥❝♦✱r❛❞♦✴
❀ P✐♥t❛❞♦ ❞❡❧ ✐♥t❡r✐♦r ❞❡❧ ❡♥❝♦✱r❛❞♦ ❝♦♥ ❞❡s❡♥❝♦✱r❛♥t❡✴
❀ ❉❡s♠♦♥t❛❥❡ ❞❡❧ ❡♥❝♦✱r❛❞♦✴
❀ ▲✐♠♣✐❡③❛ ② r❡❝♦❣✐❞❛ ❞❡ ❧♦s ❡❧❡♠❡♥t♦s ❞❡❧ ❡♥❝♦✱r❛❞♦✴
▲♦s ❡❧❡♠❡♥t♦s q✉❡ ✱♦r♠❛♥ ❡❧ ❡♥❝♦✱r❛❞♦ ② s✉s ✉♥✐♦♥❡s s❡rá♥
s✉✱✐❝✐❡♥t❡♠❡♥t❡ rí❣✐❞♦s ② r❡s✐st❡♥t❡s ♣❛r❛ s♦♣♦rt❛r✾ s✐♥
❞❡✱♦r♠❛❝✐♦♥❡s s✉♣❡r✐♦r❡s ❛ ❧❛s ❛❞♠✐s✐❜❧❡s✾ ❧❛s ❛❝❝✐♦♥❡s
❡stát✐❝❛s ② ❞✐♥á♠✐❝❛s q✉❡ ❝♦♠♣♦rt❛ s✉ ❤♦r♠✐❣♦♥❛❞♦✴
❊❧ ✐♥t❡r✐♦r ❞❡❧ ❡♥❝♦✱r❛❞♦ ❡st❛rá ♣✐♥t❛❞♦ ❝♦♥ ❞❡s❡♥❝♦✱r❛♥t❡
❛♥t❡s ❞❡❧ ♠♦♥t❛❥❡✾ s✐♥ q✉❡ ❤❛②❛ ❣♦t❡♦s✴ ▲❛ ❉✴❋✴ ❛✉t♦r✐③❛rá✾ ❡♥
❝❛❞❛ ❝❛s♦✾ ❧❛ ❝♦❧♦❝❛❝✐ó♥ ❞❡ ❡st♦s ♣r♦❞✉❝t♦s✴
❊❧ ❞❡s❡♥❝♦✱r❛♥t❡ ♥♦ ✐♠♣❡❞✐rá ❧❛ ✉❧t❡r✐♦r ❛♣❧✐❝❛❝✐ó♥ ❞❡
r❡✈❡st✐♠✐❡♥t♦ ♥✐ ❧❛ ♣♦s✐❜❧❡ ❡❥❡❝✉❝✐ó♥ ❞❡ ❥✉♥t❛s ❞❡ ❤♦r♠✐❣ó♥✾
s✐♥ q✉❡ ❞❡❥❡♥ s❛❧✐r ♣❛st❛ ❞✉r❛♥t❡ ❡❧ ❤♦r♠✐❣♦♥❛❞♦✴ P❛r❛
❡✈✐t❛r❧♦✾ s❡ ♣♦❞rá ✉t✐❧✐③❛r ✉♥ s❡❧❧❛♥t❡ ❛❞❡❝✉❛❞♦✴
❙❡rá s✉✱✐❝✐❡♥t❡♠❡♥t❡ ❡st❛♥❝♦ ♣❛r❛ ✐♠♣❡❞✐r ✉♥❛ ♣ér❞✐❞❛
❛♣r❡❝✐❛❜❧❡ ❞❡ ♣❛st❛ ❡♥tr❡ ❧❛s ❥✉♥t❛s✴
❊st❛rá ♠♦♥t❛❞♦ ❞❡ ♠❛♥❡r❛ q✉❡ ♣❡r♠✐t❛ ✉♥ ✱á❝✐❧ ❞❡s❡♥❝♦✱r❛❞♦✴
❊♥❝♦✱r❛❞♦ ❞❡ ♠❛❞❡r❛✿
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▲❛s ❥✉♥t❛s ❡♥t✱❡ ❧❛s t❛❜❧❛s ♣❡✱♠✐t✐✱á♥ ❡❧ ❤✐♥❝❤❛♠✐❡♥t♦ ❞❡ ❧❛s
♠✐s♠❛s ♣♦✱ ❧❛ ❤ú♠❡❞❛s ❞❡❧ ✱✐❡✲♦ ② ❞❡❧ ❤♦✱♠✐✲✳♥✴ s✐♥ q✉❡
❞❡❥❡♥ s❛❧✐✱ ♣❛st❛ ❞✉✱❛♥t❡ ❡❧ ❤♦✱♠✐✲♦♥❛❞♦✵ P❛✱❛ ❡✈✐t❛✱❧♦✴ s❡
♣♦❞✱á ✉t✐❧✐③❛✱ ✉♥ s❡❧❧❛♥t❡ ❛❞❡❝✉❛❞♦✵
❊♥ ❡❧ ❝❛s♦ ❞❡ q✉❡ ❧♦s ❡♥❝♦❢✱❛❞♦s ❤❛②❛♥ ✈❛✱✐❛❞♦ s✉s
❝❛✱❛❝t❡✱íst✐❝❛s ✲❡♦♠ét✱✐❝❛s ♣♦✱ ❤❛❜❡✱ ♣❛❞❡❝✐❞♦ ❞❡s♣❡✱❢❡❝t♦s✴
❞❡❢♦✱♠❛❝✐♦♥❡s✴ ❛❧❛❜❡♦s ❡t❝✵✴ ♥♦ s❡ ❢♦✱③❛✱á♥ ♣❛✱❛ q✉❡
✱❡❝✉♣❡✱❡♥ s✉ ❢♦✱♠❛ ❝♦✱✱❡❝t❛✵
▲❧❡✈❛✱á ♠❛✱❝❛❞❛ ❧❛ ❛❧t✉✱❛ ♣❛✱❛ ❤♦✱♠✐✲♦♥❛✱✵
❆♥t❡s ❞❡ ❡♠♣❡③❛✱ ❛ ❤♦✱♠✐✲♦♥❛✱✴ ❡❧ ❝♦♥t✱❛t✐st❛ ♦❜t❡♥❞✱á ❧❛
❉✵✶✵ ❧❛ ❛♣✱♦❜❛❝✐✳♥ ♣♦✱ ❡s❝✱✐t♦ ❞❡❧ ❡♥❝♦❢✱❛❞♦✵
❊❧ ❢♦♥❞♦ ❞❡❧ ❡♥❝♦❢✱❛❞♦ ❡st❛✱á ❧✐♠♣✐♦ ❛♥t❡s ❞❡ ❝♦♠❡♥③❛✱ ❛
❤♦✱♠✐✲♦♥❛✱✵
❙❡ ❛❞♦♣t❛✱á♥ ❧❛s ♠❡❞✐❞❛s ♦♣♦✱t✉♥❛s ♣❛✱❛ q✉❡ ❧♦s ❡♥❝♦❢✱❛❞♦s
② ♠♦❧❞❡s ♥♦ ✐♠♣✐❞❛♥ ❧❛ ❧✐❜✱❡ ✱❡t✱❛❝❝✐✳♥ ❞❡❧ ❤♦✱♠✐✲✳♥✵
◆✐♥✲ú♥ ❡❧❡♠❡♥t♦ ❞❡ ♦❜✱❛ ♣♦❞✱á s❡✱ ❞❡s❡♥❝♦❢✱❛❞♦ s✐♥ ❧❛
❛✉t♦✱✐③❛❝✐✳♥ ❞❡ ❧❛ ❉✵✶✵
❊❧ ❞❡s❡♥❝♦❢✱❛❞♦ ♣♦❞✱á ❤❛❝❡✱s❡ ❛ ❧♦s t✱❡s ❞í❛s ✷❡ ❞✸ ❞❡
❤♦✱♠✐✲♦♥❛❞❛ ❧❛ ♣✐❡③❛✴ s✐ ❞✉✱❛♥t❡ ❡st❡ ✐♥t❡✱✈❛❧♦ ♥♦ s❡ ❤❛♥
♣✱♦❞✉❝✐❞♦ t❡♠♣❡✱❛t✉✱❛s ❜❛❥❛s ✉ ♦t✱❛s ❝❛✉s❛s q✉❡ ♣✉❡❞❛♥
❛❧t❡✱❛✱ ❡❧ ♣✱♦❝❡❞✐♠✐❡♥t♦ ♥♦✱♠❛❧ ❞❡❧ ❡♥❞✉✱❡❝✐♠✐❡♥t♦ ❞❡❧
❤♦✱♠✐✲✳♥✵
▲❛ ❉✵✶✵ ♣♦❞✱á ✱❡❞✉❝✐✱ ❧♦s ♣❧❛③♦s ❛♥t❡✱✐♦✱❡s ❝✉❛♥❞♦ ❧♦
❝♦♥s✐❞❡✱❡ ♦♣♦✱t✉♥♦✵
◆♦ s❡ ✱❡❧❧❡♥❛✱á♥ ❧❛s ❝♦q✉❡✱❛s ♦ ❞❡❢❡❝t♦s q✉❡ s❡ ♣✉❡❞❛♥
❛♣✱❡❝✐❛✱ ❡♥ ❡❧ ❤♦✱♠✐✲✳♥ ❛❧ ❞❡s❡♥❝♦❢✱❛✱✴ s✐♥ ❧❛ ❛✉t♦✱✐③❛❝✐✳♥ ❞❡
❧❛ ❉✵✶✵
▲♦s ❛❧❛♠❜✱❡s ② ❛♥❝❧❛❥❡s ❡❧ ❡♥❝♦❢✱❛❞♦ q✉❡ ❤❛②❛♥ q✉❡❞❛❞♦
❢✐❥❛❞♦s ❛❧ ❤♦✱♠✐✲✳♥ s❡ ❝♦✱t❛✱á♥ ❛ ✱❛s ❞❡❧ ♣❛✱❛♠❡♥t♦✵
❚♦❧❡✱❛♥❝✐❛s ❞❡ ♠♦♥t❛❥❡ ② ❞❡❢♦✱♠❛❝✐♦♥❡s ❞❡❧ ❡♥❝♦❢✱❛❞♦ ♣❛✱❛ ❡❧
❤♦✱♠✐✲♦♥❛❞♦✿
✹ ▼♦✈✐♠✐❡♥t♦s ❧♦❝❛❧❡s ❞❡❧ ❡♥❝♦❢✱❛❞♦✿ ✺ ✻ ♠♠
✹ ▼♦✈✐♠✐❡♥t♦s ❞❡❧ ❝♦♥❥✉♥t♦ ✷▲❂ ❧✉③✸✿ ✺ ▲✼✽✾✾✾
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣✱♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐✳♥ ❞❡ ❧❛s ♦❜✱❛s
◆♦ s❡ t✱❛♥s♠✐t✐✱á♥ ❛❧ ❡♥❝♦❢✱❛❞♦ ✈✐❜✱❛❝✐♦♥❡s ❞❡ ♠♦t♦✱❡s✵
❆♥t❡s ❞❡ ❤♦✱♠✐✲♦♥❛✱ s❡ ❤✉♠❡❞❡❝❡✱á ❡❧ ❡♥❝♦❢✱❛❞♦✴ s✐ ❡s ❞❡
♠❛❞❡✱❛✴ ② s❡ ❝♦♠♣✱♦❜❛✱á ❛ ♥✐✈❡❧✴ ❡❧ ❛♣❧♦♠❛❞♦ ② ❧❛ s♦❧✐❞❡③ ❞❡❧
❝♦♥❥✉♥t♦✵
❈✉❛♥❞♦ ❡♥t✱❡ ❧❛ ✱❡❛❧✐③❛❝✐✳♥ ❞❡❧ ❡♥❝♦❢✱❛❞♦ ② ❡❧ ❤♦✱♠✐✲♦♥❛❞♦
♣❛s❡♥ ♠ás ❞❡ t✱❡s ♠❡s❡s✴ s❡ ❤❛✱á ✉♥❛ ✱❡✈✐s✐✳♥ t♦t❛❧ ❞❡❧
❡♥❝♦❢✱❛❞♦✵
P❛✱❛ ❡❧ ❝♦♥t✱♦❧ ❞❡❧ t✐❡♠♣♦ ❞❡ ❞❡s❡♥❝♦❢✱❛❞♦✴ s❡ ❛♥♦t❛✱á♥ ❡♥ ❧❛
♦❜✱❛ ❧❛s t❡♠♣❡✱❛t✉✱❛s ♠á①✐♠❛s ② ♠í♥✐♠❛s ❞✐❛✱✐❛s ♠✐❡♥t✱❛s
❞✉✱❡♥ ❧♦s t✱❛❜❛❥♦s ❞❡ ❡♥❝♦❢✱❛❞♦ ② ❞❡s❡♥❝♦❢✱❛❞♦✴ ❛sí ❝♦♠♦
❧❛ ❢❡❝❤❛ ❡♥ q✉❡ s❡ ❤❛♥ ❤♦✱♠✐✲♦♥❛❞♦ ❝❛❞❛ ❡❧❡♠❡♥t♦✵
❊❧ ❞❡s❡♥❝♦❢✱❛❞♦ ❞❡❧ ❡❧❡♠❡♥t♦ s❡ ❤❛✱á s✐♥ ✲♦❧♣❡s ♥✐ s❛❝✉❞✐❞❛s✵
❈♦♥t✱♦❧ ② ❝✱✐t❡✱✐♦s ❞❡ ❛❝❡♣t❛❝✐✳♥ ② ✱❡❝❤❛③♦
♠❀ ❞❡ s✉♣❡✱❢✐❝✐❡ ♠❡❞✐❞❛ s❡✲ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵
② q✉❡ s❡ ❡♥❝✉❡♥t✱❡ ❡♥ ❝♦♥t❛❝t♦ ❝♦♥ ❡❧ ❤♦✱♠✐✲✳♥✵
❊st❡ ❝✱✐t❡✱✐♦ ✐♥❝❧✉②❡ ❧♦s ❛♣✉♥t❛❧❛♠✐❡♥t♦s ♣✱❡✈✐♦s✴ ❛sí ❝♦♠♦ ❧❛
✱❡❝♦✲✐❞❛✴ ❧✐♠♣✐❡③❛ ② ❛❝♦♥❞✐❝✐♦♥❛♠✐❡♥t♦ ❞❡ ❧♦s ❡❧❡♠❡♥t♦s
✉t✐❧✐③❛❞♦s✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡✲ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡✱✐❛❧❡s ❡s♣❡❝í❢✐❝♦s ②✼♦ ❞❡ ❧❛s ♣❛✱t✐❞❛s
❞❡ ♦❜✱❛ ❡❥❡❝✉t❛❞❛
❆❧❝♦✱q✉❡s ❢♦✱♠❛❞♦s ❝♦♥ ♣✐❡③❛s ❞❡ ♠♦✱t❡✱♦ ❞❡ ❝❡♠❡♥t♦✴
t♦❝❤❛♥❛s ♦ ❧❛❞✱✐❧❧♦s ❤✉❡❝♦s✵
P✐❡③❛s ❞❡ ♠♦✱t❡✱♦ ❞❡ ❝❡♠❡♥t♦✿
❙❡ ❝♦♥s✐❞❡✱❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥t✱♦ ❞❡ ❡st❛ ♣❛✱t✐❞❛ ❞❡ ♦❜✱❛ ❧❛s
♦♣❡✱❛❝✐♦♥❡s s✐✲✉✐❡♥t❡s✿
✹ P✱❡♣❛✱❛❝✐✳♥ ② ❝♦♠♣✱♦❜❛❝✐✳♥ ❞❡ ❧❛ s✉♣❡✱❢✐❝✐❡ ❞❡ ❛s✐❡♥t♦✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡❧ ❤♦✱♠✐✲✳♥ ❞❡ ❧❛ ❜❛s❡✵
✹ ❅✉♠❡❝t❛❝✐✳♥ ❞❡ ❧❛s ♣✐❡③❛✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡ ❧❛s ♣✐❡③❛s ❞❡ ❛❧❝♦✱q✉❡ ✱❡❥✉♥t❛❞❛s ❝♦♥
♠♦✱t❡✱♦✵
❚♦❝❤❛♥❛s ♦ ❧❛❞✱✐❧❧♦s✿
❙❡ ❝♦♥s✐❞❡✱❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥t✱♦ ❞❡ ❡st❛ ♣❛✱t✐❞❛ ❞❡ ♦❜✱❛ ❧❛s
♦♣❡✱❛❝✐♦♥❡s s✐✲✉✐❡♥t❡s✿
✹ P✱❡♣❛✱❛❝✐✳♥ ② ❝♦♠♣✱♦❜❛❝✐✳♥ ❞❡ ❧❛ s✉♣❡✱❢✐❝✐❡ ❞❡ ❛s✐❡♥t♦✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡❧ ❤♦✱♠✐✲✳♥ ❞❡ ❧❛ ❜❛s❡✵
✹ ❅✉♠❡❝t❛❝✐✳♥ ❞❡ ❧❛s ♣✐❡③❛s✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡ ❧❛s ♣✐❡③❛s ✱❡❥✉♥t❛❞❛s ❝♦♥ ♠♦✱t❡✱♦✵
✹ ❊♥❢♦s❝❛❞♦ ❞❡❧ ❛❧❝♦✱q✉❡✵
▲❛s ♣✐❡③❛s q✉❡ ❢♦✱♠❛♥ ❡❧ ❛❧❝♦✱q✉❡ ♥♦ ♣✱❡s❡♥t❛✱á♥
❞❡s♣♦✱t✐❧❧❛♠✐❡♥t♦s✴ ✲✱✐❡t❛s ♥✐ ♦t✱♦s ❞❡❢❡❝t♦s ✈✐s✐❜❧❡s✵
❊❧ ❤♦✱♠✐✲✳♥ ❞❡ ❧❛ ❜❛s❡ q✉❡❞❛✱á ♥✐✈❡❧❛❞♦✴ ❝♦♥t✐♥✉♦ ② s✉
✱❡s✐st❡♥❝✐❛ ❝❛✱❛❝t❡✱íst✐❝❛ ❡st✐♠❛❞❛ ✷✶❡st✸ ❛ ❧♦s ❇❋ ❞í❛s s❡✱á ●
✾✴❍ ① ✶❝❏✵ ❊st❛ ❜❛s❡ ❞❡ ❤♦✱♠✐✲✳♥ ♥♦ q✉❡❞❛✱á ✈✐s✐❜❧❡✵
P✐❡③❛s ❞❡ ♠♦✱t❡✱♦ ❞❡ ❝❡♠❡♥t♦✿

✹ ◗✉❡❞❛✱á♥ ❛♣❧♦♠❛❞❛s✴ ❛ ❡s❝✉❛❞✱❛ ② s✳❧✐❞❛♠❡♥t❡ ❢✐❥❛❞❛s ❛ ❧❛
❜❛s❡✵
✹ ▲❛s ❝✉❛t✱♦ ♣✐❡③❛s ✐✱á♥ ❝♦❧♦❝❛❞❛s ❛ t♦♣❡✵
❚♦❝❤❛♥❛s ♦ ❧❛❞✱✐❧❧♦s✿
✹ ▲❛s ♣❛✱❡❞❡s ❞❡❧ ❛❧❝♦✱q✉❡ t❡✱♠✐♥❛❞♦ q✉❡❞❛✱á♥ ❛ ❡s❝✉❛❞✱❛✴
♣❧❛♥❛s ② ❛♣❧♦♠❛❞❛s✵ ▲❛s ♣✐❡③❛s ❞❡ ❧❛s ❡sq✉✐♥❛s q✉❡❞❛✱á♥
❜✐❡♥ t✱❛❜❛❞❛s✵
✹ ◗✉❡❞❛✱á♥ ❡♥ ❡❧ ♠✐s♠♦ ♣❧❛♥♦✵
✹ ◗✉❡❞❛✱á♥ ❡♥ ❡❧ ♥✐✈❡❧ ❞❡❢✐♥✐❞♦ ♣♦✱ ❧❛ ❉✵❚✵ ♦ ❡♥ s✉ ❞❡❢❡❝t♦✴ ❡♥
❡❧ q✉❡ ❡s♣❡❝✐❢✐q✉❡ ❧❛ ❉✵✶✵
❑❛s❡ ❞❡ ❤♦✱♠✐✲✳♥✿ ● ✽✻ ① ❖ ❝♠
P✐❡③❛s ❞❡ ♠♦✱t❡✱♦ ❞❡ ❝❡♠❡♥t♦✿
✹ ❘✉♥t❛ ❡♥t✱❡ ♣✐❡③❛s ② ♣❛✈✐♠❡♥t♦✿ ● ❯ ♠♠
❚♦❧❡✱❛♥❝✐❛s ♣❛✱❛ ❛❧❝♦✱q✉❡ ❞❡ t♦❝❤❛♥❛ ♦ ❧❛❞✱✐❧❧♦✿
✹ ❉✐♠❡♥s✐♦♥❡s✿ ➧✽✻ ♠♠
✹ ❊s❝✉❛❞✱❛❞♦✿ ➧✻ ♠♠
✹ ◆✐✈❡❧✿ ✽✾ ♠♠
✹ ❆♣❧♦♠❛❞♦✿ ➧✻ ♠♠
✹ P❧❛♥❡✐❞❛❞✿ ➧✻ ♠♠✼♠
❚♦❧❡✱❛♥❝✐❛s ♣❛✱❛ ❛❧❝♦✱q✉❡s ❞❡ ♣✐❡③❛s ❞❡ ♠♦✱t❡✱♦ ❞❡ ❝❡♠❡♥t♦✿
✹ ❆❧❛❜❡♦ ❞❡❧ ❛❧❝♦✱q✉❡✿ ➧❯ ♠♠
✹ ◆✐✈❡❧✿ ➧❇ ♠♠

✽✾ ♠♠
✹ ❘✉♥t❛s✿ ➧✽ ♠♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣✱♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐✳♥ ❞❡ ❧❛s ♦❜✱❛s
❙❡ t✱❛❜❛❥❛✱á ❛ ✉♥❛ t❡♠♣❡✱❛t✉✱❛ ❛♠❜✐❡♥t❡ q✉❡ ♦s❝✐❧❛✱á ❡♥t✱❡
❧♦s ✻➦❈ ② ❧♦s ❱✾➦❈✴ s✐♥ ❧❧✉✈✐❛✵
❙❡ ❤❛✱á ❧❛ ❡①❝❛✈❛❝✐✳♥ ♥❡❝❡s❛✱✐❛ ♣❛✱❛ ❧❛ ❝♦♥st✱✉❝❝✐✳♥ ❞❡❧
❡❧❡♠❡♥t♦✵
▲❛s ♣✐❡③❛s ♣❛✱❛ ❝♦❧♦❝❛✱ t❡♥❞✱á♥ ♥❡❝❡s❛✱✐❛ ♣❛✱❛ q✉❡ ♥♦ s❡
❛❜s♦✱❜❛♥ ❡❧ ❛✲✉❛ ❞❡❧ ♠♦✱t❡✱♦✵
❈♦♥t✱♦❧ ② ❝✱✐t❡✱✐♦s ❞❡ ❛❝❡♣t❛❝✐✳♥ ② ✱❡❝❤❛③♦
❄♥✐❞❛❞ ♠❡❞✐❞❛ s❡✲ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡✲ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡✱✐❛❧❡s ❡s♣❡❝í❢✐❝♦s ②✼♦ ❞❡ ❧❛s ♣❛✱t✐❞❛s
❞❡ ♦❜✱❛ ❡❥❡❝✉t❛❞❛
❈♦❧♦❝❛❝✐✳♥ ❞❡ ♠❛✱❝♦ ♦ t❛♣❛ ♣❛✱❛ ❧❛ ♣✱♦t❡❝❝✐✳♥ ❞❡ ❛❧❝♦✱q✉❡s✵
▼❛✱❝♦ ♣❛✱❛ t❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✿
❙❡ ❝♦♥s✐❞❡✱❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥t✱♦ ❞❡ ❡st❛ ♣❛✱t✐❞❛ ❞❡ ♦❜✱❛ ❧❛s
♦♣❡✱❛❝✐♦♥❡s s✐✲✉✐❡♥t❡s✿
✹ P✱❡♣❛✱❛❝✐✳♥ ② ❝♦♠♣✱♦❜❛❝✐✳♥ ❞❡ ❧❛ s✉♣❡✱❢✐❝✐❡ ❞❡
❛s❡♥t❛♠✐❡♥t♦✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡❧ ♠❛✱❝♦ ❝♦♥ ♠♦✱t❡✱♦✵
❚❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✿
❙❡ ❝♦♥s✐❞❡✱❛♥ ✐♥❝❧✉✐❞❛s ❞❡♥t✱♦ ❞❡ ❡st❛ ♣❛✱t✐❞❛ ❞❡ ♦❜✱❛ ❧❛s
♦♣❡✱❛❝✐♦♥❡s s✐✲✉✐❡♥t❡s✿
✹ P✱❡♣❛✱❛❝✐✳♥ ② ❝♦♠♣✱♦❜❛❝✐✳♥ ❞❡❧ ♠❛✱❝♦✵
✹ ❈♦❧♦❝❛❝✐✳♥ ❞❡ ❧❛ t❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✵
❊❧ ❡❧❡♠❡♥t♦ ❝♦❧♦❝❛❞♦ ♥♦ ♣✱❡s❡♥t❛✱á ❞❡❢❡❝t♦s ✈✐s✐❜❧❡s ♥✐
♠♦❞✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛s ❝♦♥❞✐❝✐♦♥❡s ❡①✐✲✐❞❛s ❛ ❧♦s ♠❛t❡✱✐❛❧❡s
q✉❡ ❧♦ ❝♦♠♣♦♥❡♥✵
▼❛✱❝♦ ♣❛✱❛ t❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✿
▲❛ ♣❛✱t❡ s✉♣❡✱✐♦✱ ❞❡❧ ♠❛✱❝♦ q✉❡❞❛✱á ❡♥ ❡❧ ♠✐s♠♦ ♣❧❛♥♦ q✉❡ ❡❧
s♦❧❛❞♦ ♣❡✱✐♠❡t✱❛❧ ② s✳❧✐❞❛♠❡♥t❡ t✱❛❜❛❥♦ ❛❧ ♣❛✈✐♠❡♥t♦ ♠❡❞✐❛♥t❡
s✉s ♣❛t✐❧❧❛s ❞❡ ❛♥❝❧❛❥❡✵
❚♦❧❡✱❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐✳♥✿
✹ ❆❧❛❜❡♦ ✲❡♥❡✱❛❧✿ ➧❯ ♠♠
❚♦❧❡✱❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐✳♥ ❞❡❧ ♠❛✱❝♦✿
✹ ❉✐st❛♥❝✐❛ ❡♥t✱❡ ❡❧ ♣❧❛♥♦ ❞❡❧ ♠❛✱❝♦ ② ❡❧ ❞❡❧ s♦❧❛❞♦✿ ➧❇ ♠♠
❈♦♥❞✐❝✐♦♥❡s ❞❡❧ ♣✱♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐✳♥ ❞❡ ❧❛s ♦❜✱❛s
▼❛✱❝♦ ♣❛✱❛ t❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✿
◆♦ ❤❛② ❝♦♥❞✐❝✐♦♥❡s ❡s♣❡❝í❢✐❝❛s ❞❡❧ ♣✱♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐✳♥✵
❚❛♣❛ ❞❡ ❛❧❝♦✱q✉❡✿
❙✐ ❞❡s♣✉és ❞❡ ❧❛ ❝♦❧♦❝❛❝✐✳♥ ❛♣❛✱❡❝❡♥ ❞❡❢❡❝t♦s q✉❡ ♥♦ s❡ ❤❛♥
✈✐st♦ ❛♥t❡s ♦ ♣✱♦❞✉❝✐❞♦s ❞✉✱❛♥t❡ ❡❧ ♣✱♦❝❡s♦✴ ❧❛ t❛♣❛ s❡ ✱❡t✐✱❛✱á
② ❝❛♠❜✐❛✱á✵
❈♦♥t✱♦❧ ② ❝✱✐t❡✱✐♦s ❞❡ ❛❝❡♣t❛❝✐✳♥ ② ✱❡❝❤❛③♦
❄♥✐❞❛❞ ♠❡❞✐❞❛ s❡✲ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡✲ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ❧❛ ❉✵❚✵

✽❲✵ ▼❆❚❊❃■❆▲❊❙ ❊❙P❊❈❮✶■❈❁❙
✽❲✵✽✵ ❙❆❑▲❁◆❊❙

❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡✱✐❛❧❡s ❡s♣❡❝í❢✐❝♦s ②✼♦ ❞❡ ❧❛s ♣❛✱t✐❞❛s
❞❡ ♦❜✱❛ ❡❥❡❝✉t❛❞❛
❆✱❡♥❛ ♣✱♦❝❡❞❡♥t❡ ❞❡ ✱♦❝❛ ✲✱❛♥ít✐❝❛ ♠❡t❡♦✱✐③❛❞❛✴ ♦❜t❡♥✐❞❛ ♣♦✱
❡①❝❛✈❛❝✐✳♥✵
❉✉✱❛♥t❡ ❧❛ ❡①t✱❛❝❝✐✳♥ s❡ ✱❡t✐✱❛✱á ❧❛ ❝❛♣❛ ✈❡✲❡t❛❧✵ ❊st❛✱á
❡①❡♥t❛ ❞❡ ❛✱❝✐❧❧❛s✴ ♠❛✱✲❛s ✉ ♦t✱❛s ♠❛t❡✱✐❛s ❡①t✱❛ñ❛s✵
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✌✎ ✎✠✗✍✠✛ ✗✍✜✖ ✢✟✖✎✑✌✗✌✕✡✠✣

�✤✥✦✧★✩✥ ✪✧✤✫✬✭✮ ✯✰

▲❛ ❢r❛❝❝✱ó♥ q✉❡ ♣❛s❛ ♣♦r ❡❧ t❛♠✱③ ✵✲✵✽ ✳❯✴❊ ✼✶✵✺✵✷ s❡rá
✱♥❢❡r✱♦r ❛ ✸✹✻ ❡♥ ♣❡s♦ ❞❡ ❧❛ q✉❡ ♣❛s❛ ♣♦r ❡❧ t❛♠✱③ ✵✲✾✵ ✳❯✴❊ ✼✶
✵✺✵✷✿
▲❛ ❝♦♠♣♦s✱❝✱ó♥ ❣r❛♥✉❧♦♠étr✱❝❛ ❡st❛rá ❡♥ ❢✉♥❝✱ó♥ ❞❡ s✉ ✉s♦ ②
s❡rá ❧❛ ❞❡❢✱♥✱❞❛ ❡♥ ❧❛ ♣❛rt✱❞❛ ❞❡ ♦❜r❛ ❡♥ q✉❡ ✱♥t❡r✈❡♥❣❛✲ ♦ s✱
♥♦ ❝♦♥st❛✲ ❧❛ ❢✱✐❛❞❛ ❡①♣❧í❝✱t❛♠❡♥t❡ ♣♦r ❧❛ ❀✿❋✿
❈♦❡❢✱❝✱❡♥t❡ ❞❡ ❞❡s❣❛st❡ ➇▲♦s ❁♥❣❡❧❡s❂ ✳✴▲❚✶❃✾❄✷❅ ❆ ✺✵
❮♥❞✱❝❡ ❈❇❘ ✳✴▲❚✶❃❃❃✷❅ ❉ ✸✵
❈♦♥t❡♥✱❞♦ ❞❡ ♠❛t❡r✱❛ ♦r❣á♥✱❝❛❅ ✴✉❧♦
❚❛♠❛ñ♦ ❞❡❧ ár✱❞♦❅
✶ ●❛❜❧ó♥ ❝r✱❜❛❞♦❅ ❍ ✺✵ ♠♠
✶ ●❛❜❧ó♥ ♥♦ ❝r✱❜❛❞♦❅ ❍ ❃✹✸ ❡s♣❡s♦r ❞❡ ❧❛ t♦♥❣❛❞❛
●✉♠✱♥✱str♦ ② ❛❧♠❛❝❡♥❛♠✱❡♥t♦❅❀❡ ♠❛♥❡r❛ q✉❡ ♥♦ s❡ ❛❧t❡r❡♥
s✉s ❝♦♥❞✱❝✱♦♥❡s✿
❈♦♥❞✱❝✱♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ❧❛s ♦❜r❛s
✴♦ ■❛② ❝♦♥❞✱❝✱♦♥❡s ❡s♣❡❝í❢✱❝❛s ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ♦❜r❛✿
❈♦♥tr♦❧ ② ❝r✱t❡r✱♦s ❞❡ ❛❝❡♣t❛❝✱ó♥ ② r❡❝■❛③♦
♠❏ ❞❡ ✈♦❧✉♠❡♥ ♥❡❝❡s❛r✱♦ s✉♠✱♥✱str❛❞♦ ❡♥ ❧❛ ♦❜r❛✿
❈♦♥❞✱❝✱♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✱♠✱❡♥t♦
●❡❣ú♥ ❡s♣❡❝✱❢✱❝❛❝✱♦♥❡s ❞❡ ❧❛ ❀✿❚✿

❃❑✿✸✿ ❘❊❈❊❇❖

▼◆P◗❙❱❙◆P❲❳ ◗❲ ❨❩❳ ❬❩❭❲❪❙❩❨❲❳ ❲❳❫❲❱❴❵❙❱◆❳ ❤❥◆ ◗❲ ❨❩❳
❫❩❪❭❙◗❩❳ ◗❲ ◆❦❪❩ ❲✇❲❱④❭❩◗❩

⑤❡③❝❧❛ ❞❡ ár✱❞♦s✲ t♦t❛❧ ♦ ♣❛r❝✱❛❧♠❡♥t❡ ♠❛❝■❛❝❛❞♦s✲
♣r♦❝❡❞❡♥t❡s ❞❡ ❝❛♥t❡r❛✿
❊st❛rá ❢♦r♠❛❞♦ ♣♦r ❡❧❡♠❡♥t♦s ❧✱♠♣✱♦s✲ só❧✱❞♦s✲ r❡s✱st❡♥t❡s✲ ❞❡
✉♥✱❢♦r♠✱❞❛❞ r❛③♦♥❛❜❧❡✲ s✱♥ ♣♦❧✈♦✲ ❛r❝✱❧❧❛ ✉ ♦tr❛s ♠❛t❡r✱❛s
❡①tr❛ñ❛s✿
▲❛ ❝♦♠♣♦s✱❝✱ó♥ ❣r❛♥✉❧♦♠étr✱❝❛ s❡rá ❧❛ ❛❞❡❝✉❛❞❛ ② s❡rá ❧❛
❞❡❢✱♥✱❞❛ ❡♥ ❧❛ ♣❛rt✱❞❛ ❞❡ ♦❜r❛ ❡♥ q✉❡ ✱♥t❡r✈❡♥❣❛✲ ♦ s✱ ♥♦
❝♦♥st❛✲ ❢✱✐❛❞❛ ❡①♣❧í❝✱t❛♠❡♥t❡ ♣♦r ❧❛ ❀✿❋✿
❈✉♠♣❧✱rá ❧❛s ❝♦♥❞✱❝✱♦♥❡s ❛❞✱❝✱♦♥❛❧❡s q✉❡ ❝♦♥st❡♥ ❡♥ ❧❛
♣❛rt✱❞❛ ❞❡ ♦❜r❛ ❡♥ q✉❡ ✱♥t❡r✈❡♥❣❛✿
▲❛ ♣✱❡❞r❛ ♥♦ s❡ ❞❡s✱♥t❡❣r❛rá ♣♦r ❧❛ ❡①♣♦s✱❝✱ó♥ ❛❧ ❛❣✉❛ ♦ ❛ ❧❛
✱♥t❡♠♣❡r✱❡✿
❈❛♣❛❝✱❞❛❞ ❞❡ ❛❜s♦r❝✱ó♥ ❞❡ ❛❣✉❛ ❍ ✸⑥ ❡♥ ♣❡s♦
❀❡ ❢♦r♠❛ q✉❡ s❡ ❛❧t❡r❡♥ s✉s ❝♦♥❞✱❝✱♦♥❡s✿ ●❡ ❞✱str✱❜✉✱rá ❛ ❧♦
❧❛r❣♦ ❞❡ ❧❛ ③♦♥❛ ❞❡ tr❛❜❛✐♦✿
❈♦♥❞✱❝✱♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ❧❛s ♦❜r❛s
✴♦ ■❛② ❝♦♥❞✱❝✱♦♥❡s ❡s♣❡❝í❢✱❝❛s ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ♦❜r❛✿
❈♦♥tr♦❧ ② ❝r✱t❡r✱♦s ❞❡ ❛❝❡♣t❛❝✱ó♥ ② r❡❝■❛③♦
♠❏ ❞❡ ✈♦❧✉♠❡♥ ♥❡❝❡s❛r✱♦ s✉♠✱♥✱str❛❞♦ ❡♥ ❧❛ ♦❜r❛✿
❈♦♥❞✱❝✱♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✱♠✱❡♥t♦
●❡❣ú♥ ❡s♣❡❝✱❢✱❝❛❝✱♦♥❡s ❞❡ ❧❛ ❀✿❚✿

❃❑✿✻✿ ❈❁✴❚❖● ❘❖❀❁❀❖●

▼◆P◗❙❱❙◆P❲❳ ◗❲ ❨◆❳ ❬❩❭❲❪❙❩❨❲❳ ❲❳❫❲❱❴❵❙❱◆❳ ❤❥◆ ◗❲ ❨❩❳

❫❩❪❭❙◗❩❳ ◗❲ ◆❦❪❩ ❲✇❲❱④❭❩◗❩

❈❛♥t♦ r♦❞❛❞♦ ♣r♦❝❡❞❡♥t❡ ❞❡ r♦❝❛s ❞✉r❛s ② s✱♥ ♣♦r♦s✿ ✴♦ s❡
❞❡s❝♦♠♣♦♥❞rá ♣♦r ❧❛ ❛❝❝✱ó♥ ❞❡ ❧♦s ❛❣❡♥t❡s ❝❧✱♠❛t♦❧ó❣✱❝♦s✿
▲♦s ❣rá♥✉❧♦s t❡♥❞rá ❢♦r♠❛ r❡❞♦♥❞❡❛❞❛✿
❊st❛rá ❡①❡♥t♦ ❞❡ ❛r❝✱❧❧❛s✲ ♠❛r❣❛s ✉ ♦tr♦s ♠❛t❡r✱❛❧❡s ❡①tr❛ñ♦s✿
●✉♠✱♥✱str♦ ② ❛❧♠❛❝❡♥❛♠✱❡♥t♦❅ ❀❡ ♠❛♥❡r❛ q✉❡ ♥♦ s❡ ❛❧t❡r❡♥
s✉s ❝♦♥❞✱❝✱♦♥❡s✿
❈♦♥❞✱❝✱♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ❧❛s ♦❜r❛s
✴♦ ■❛② ❝♦♥❞✱❝✱♦♥❡s ❡s♣❡❝í❢✱❝❛s ❞❡ ❡✐❡❝✉❝✱ó♥ ❞❡ ♦❜r❛✿
❈♦♥tr♦❧ ❞❡ ❛❝❡♣t❛❝✱ó♥ ② r❡❝■❛③♦
⑦❣ ❞❡ ♣❡s♦ ♥❡❝❡s❛r✱♦ s✉♠✱♥✱str❛❞♦ ❡♥ ❧❛ ♦❜r❛✿
❈♦♥❞✱❝✱♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✱♠✱❡♥t♦
●❡❣ú♥ ❡s♣❡❝✱❢✱❝❛❝✱♦♥❡s ❞❡ ❧❛ ❀✿❚✿

❃❑✿✾✿ ⑧❁⑨❖❘❘❁●

❈♦♥❞✱❝✱♦♥❡s ❞❡ ❧❛s ♠❛t❡r✱❛❧❡s ❡s♣❡❝í❢✱❝♦s ②✹♦ ❞❡ ❧❛s ♣❛rt✱❞❛s
❞❡ ♦❜r❛ ❡✐❡❝✉t❛❞❛
⑤❡③❝❧❛ ❞❡ ár✱❞♦s ②✹♦ s✉❡❧♦s ❣r❛♥✉❧❛r❡s✲ ❝♦♥ ❣r❛♥✉❧♦♠❡trí❛
❝♦♥t✱♥✉❛✲ ♣r♦❝❡❞❡♥t❡ ❞❡ ❣r❛✈❡r❛s✲ ❝❛♥t❡r❛s ❞❡♣ós✱t♦s
♥❛t✉r❛❧❡s ♦ s✉❡❧♦s ❣r❛♥✉❧❛r❡s✲ ♦ ♣r♦❞✉❝t♦s r❡❝✱❝❧❛❞♦s ❞❡
❞❡rr✱❜♦s ❞❡ ❝♦♥str✉❝❝✱ó♥✿
▲❛ ③❛■♦rr❛ ♥❛t✉r❛❧ ❡st❛rá ❝♦♠♣✉❡st❛ ❞❡ ár✱❞♦s ♥❛t✉r❛❧❡s ♥♦
tr✱t✉r❛❞♦s✲ ♦ ♣♦r ♣r♦❞✉❝t♦s r❡❝✱❝❧❛❞♦s ❞❡ ❞❡rr✱❜♦s ❞❡
❝♦♥str✉❝❝✱ó♥✿
▲❛ ③❛■♦rr❛ ❛rt✱❢✱❝✱❛❧ ♣✉❡❞❡ ❡st❛r ❝♦♠♣✉❡st❛ t♦t❛❧ ♦
♣❛r❝✱❛❧♠❡♥t❡ ♣♦r ár✱❞♦s ♠❛❝■❛❝❛❞♦s✿
❊❧ t✱♣♦ ❞❡ ♠❛t❡r✱❛❧ ✉t✱❧✱③❛❞♦ s❡rá ❡❧ ✱♥❞✱❝❛❞♦ ❡♥ ❧❛ ❀✿❚✿ ♦ ❡♥ s✉
❞❡❢❡❝t♦ ❡❧ q✉❡ ❞❡t❡r♠✱♥❡ ❧❛ ❀✿❋✿
▲❛ ❢r❛❝❝✱ó♥ ♣❛s❛❞❛ ♣♦r ❡❧ t❛♠✱③ ✵✲✵✽ ✳❯✴❊✶✼✶✵✺✵✷ s❡rá ♠❡♥♦r
q✉❡ ❧♦s ❞♦s t❡r❝✱♦s ❞❡ ❧❛ ♣❛s❛❞❛ ♣♦r ❡❧ t❛♠✱③ ✵✲✵✾ ✳❯✴❊ ✼✶
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❹✱rá♥ ❧✲♠✳✲♦s✴ r✱s✲st✱♥t✱s ② ❣r❛♥✉❧♦♠✱trí❛ ✉♥✲❢♦r♠✱✺
⑤♦ t✱♥❞rá♥ ✳♦❧✈♦✴ s✉❝✲✱❞❛❞✴ ❛r❝✲❧❧❛ ♠❛r❣❛s ✉ ♦tr❛s ♠❛t✱r✲❛s
✱❺tr❛ñ❛s✺
❈♦✱❢✲❝✲✱♥t✱ ❞✱ ❞✱s❣❛st✱ ✵❊♥s❛②♦ ➇▲♦s ❻♥❣✱❧✱s❼ ⑤▲⑥✶⑦❂❽✹✿
✶ ⑩❛s✱s ❞✱ trá♥s✲t♦ ✳✱s❛❞♦ ♦ ♠✱❞✲♦✿ ❾ ✸✷
✶ ❃tr❛s ✉t✲❧✲③❛❝✲♦♥✱s✿ ❾ ✸✻
✾❧❛st✲❝✲❞❛❞✿
✶ ⑩❛s✱s ❞✱ trá♥s✲t♦ ✳✱s❛❞♦ ♦ ♠✱❞✲♦✿ ⑤✉❧❛
✶ ❃tr❛s ✉t✲❧✲③❛❝✲♦♥✱s ✵✳❛r❛ ❧❛ ❢r❛❝❝✲✼♥ q✉✱ ✳❛s❛ ✳♦r ✱❧ t❛♠✲③
✷✴❂✷ ❞✱ ❧❛ ❿⑤❊ ④✶✷✻✷✹✿
✶ ▲✲♠✲t✱ ❧íq✉✲❞♦ ✵▲▲✹✿ ❾ ➀✻
✶ ❮♥❞✲❝✱ ❞✱ ✳❧❛st✲❝✲❞❛❞ ✵✾✹✿ ❾ ➁
✶ ❊q✉✲✈❛❧✱♥t✱ ❞✱ ❛r✱♥❛ ✵❊❻✹✿ ➂ ✸✷
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ♠❛t✱r✲❛ ♦r❣á♥✲❝❛ ✵❿⑤❊✶④✶✷⑧➀✹✿ ➃ ✷✴✷✻ ❀
✶ ⑥✱rr♦♥✱s ❞✱ ❛r❝✲❧❧❛✴ ✱♥ ✳✱s♦ ✵❿⑤❊ ④✶⑦✸✸✹✿ ➃ ➀❀
✶ ❈♦♥t✱♥✲❞♦ ❞✱ s✉❧❢❛t♦s✴ ✱♥ ✳✱s♦ ✵⑤▲⑥✶⑦➀✷❷④➀✹✿ ➃ ✷✴✻❀
⑥♦❧✱r❛♥❝✲❛s r✱s✳✱❝t♦ ❛ ❧❛ ❢♦r♠✉❧❛ ❞✱ tr❛❜❛✽♦✿
✶ ➄❛t✱r✲❛❧ q✉✱ ✳❛s❛ ✳♦r t❛♠✲❝✱s s✉✳✱r✲♦r✱s ❛❧ ➀ ♠♠ ✵❿⑤❊ ④✶
✷✻✷✹✿ ➧➁❀
✶ ➄❛t✱r✲❛❧ q✉✱ ✳❛s♦ ✳♦r t❛♠✲❝✱s ✱♥tr✱ ✱❧ ➀ ♠♠ ② ✷✴❂ ♠♠ ✵❿⑤❊
④✶✷✻✷✹ ✿ ➧✸❀
✶ ➄❛t✱r✲❛❧ q✉✱ ✳❛s❛ ✳♦r ✱❧ t❛♠✲③ ✷✴✷⑧ ♠♠ ✵❿⑤❊ ④✶✷✻✷✹✿ ➧⑦✴✻❀
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ❝✱♠✱♥t♦✴ ✱♥ ✳✱s♦✿ ➧✷✴✸❀
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ❛❣✉❛✿ ➧✷✴✸❀
▲❛s ❝❛♥t✲❞❛❞✱s ✲rá♥ ✱❺✳r✱s❛❞❛s ✱♥ r✱❧❛❝✲✼♥ ❛❧ ✳✱s♦ ❞✱❧ ár✲❞♦
s✱❝♦✺
❹✉♠✲♥✲str♦✿ ❊♥ ❝❛♠✲♦♥✱s✴ ❞✱❜✲❞❛♠✱♥t✱ ✳r♦t✱❣✲❞♦s ✳❛r❛ ✱✈✲t❛r
❧❛ ✳ér❞✲❞❛ ❞✱ ❛❣✉❛ ♦ ❧❛s ❞✲s❣r✱❣❛❝✲♦♥✱s ❞✱ ❧❛ ♠✱③❝❧❛✴ ❛❧ ❧✉❣❛r
❞✱ ✉t✲❧✲③❛❝✲✼♥✺
❊❧ s✉♠✲♥✲str❛❞♦s ✱♥tr✱❣❛rá ❝♦♥ ❝❛❞❛ ❝❛r❣❛ ✉♥❛ ➅♦✽❛ ❞♦♥❞✱
❝♦♥st❛rá♥✴ ❝♦♠♦ ♠í♥✲♠♦✴ ❧♦s s✲❣✉✲✱♥t✱s ❞❛t♦s✿
✶ ⑤♦♠❜r✱ ❞✱ ❧❛ ❝✱♥tr❛❧ q✉✱ ➅❛ ❝♦❧❛❜♦r❛❞♦ ❧❛ ❣r❛✈❛✶❝✱♠✱♥t♦
✶ ❋✱❝➅❛ ❞✱ ✱♥tr✱❣❛ ② ♥ú♠✱r♦ ❞✱ s✱r✲✱ ❞✱ ❧❛ ➅♦✽❛
✶ ❉✲r✱❝❝✲✼♥ ❞✱ s✉♠✲♥✲str♦ ② ♥♦♠❜r✱ ❞✱❧ ✉s✉❛r✲♦
✶ ❈❛♥t✲❞❛❞ q✉✱ ❝♦♠✳♦♥✱ ❧❛ ❝❛r❣❛
✶ ❈❛r❛❝t✱ríst✲❝❛s ❞✱ ❧❛ ❣r❛✈❛✶❝✱♠✱♥t♦
✶ ⑥✲✳♦ ❞✱ ❝✱♠✱♥t♦ ✉t✲❧✲③❛❞♦
✶ ➆♦r❛s ❞✱ ❝❛r❣❛ ❞✱❧ ❝❛♠✲✼♥
❻❧♠❛❝✱♥❛✽✱✿ ⑤♦ s✱ ✳✉✱❞✱ ❛❧♠❛❝✱♥❛r✺
❈♦♥❞✲❝✲♦♥✱s ❞✱❧ ✳r♦❝✱s♦ ❞✱ ✱✽✱❝✉❝✲✼♥ ❞✱ ❧❛s ♦❜r❛s
⑤♦ ➅❛② ❝♦♥❞✲❝✲♦♥✱s ✱s✳✱❝í❢✲❝❛s ❞✱ ✱✽✱❝✉❝✲✼♥ ❞✱ ♦❜r❛✺
❈♦♥tr♦❧ ② ❝r✲t✱r✲♦s ❞✱ ❛❝✱✳t❛❝✲✼♥ ② r✱❝➅❛③♦
♠➈ ❞✱ ✈♦❧✉♠✱♥ ♥✱❝✱s❛r✲♦ s✉♠✲♥✲str❛❞♦ ✱♥ ❧❛ ♦❜r❛✺
❈♦♥❞✲❝✲♦♥✱s ❞✱ ✉s♦ ② ♠❛♥t✱♥✲♠✲✱♥t♦
❹✱❣ú♥ ✱s✳✱❝✲❢✲❝❛❝✲♦♥✱s ❞✱ ❧❛ ❉✺⑥✺
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❈♦♥❞✲❝✲♦♥✱s ❞✱ ❧♦s ♠❛t✱r✲❛❧✱s ✱s✳✱❝í❢✲❝♦s ②❷♦ ❞✱ ❧❛s ✳❛rt✲❞❛s
❞✱ ♦❜r❛ ✱✽✱❝✉t❛❞❛
⑥✲✱rr❛s ♥❛t✉r❛❧✱s ✳r♦❝✱❞✱♥t✱s ❞✱ ✱❺❝❛✈❛❝✲✼♥ ② ❞✱ ❛✳♦rt❛❝✲✼♥✺
❈✉❛♥❞♦ ❧❛ t✲✱rr❛ ✱s ➇s✲♥ ❝❧❛s✲❢✲❝❛r❼✴ ❧❛ ❝♦♠✳♦s✲❝✲✼♥
❣r❛♥✉❧♦♠étr✲❝❛ ② s✉ t✲✳♦ s✱rá♥ ❧♦s ❛❞✱❝✉❛❞♦s ❛ s✉ ✉s♦ ② ❛ ❧♦s
q✉✱ s✱ ❞✱❢✲♥❛♥ ✱♥ ❧❛ ✳❛rt✲❞❛ ❞✱ ♦❜r❛ ❞♦♥❞✱ ✲♥t✱r✈✱♥❣❛♥✴ ♦ s✲
♥♦ ❝♦♥st❛✴ ❧♦s q✉✱ ✱st❛❜❧✱③❝❛ ✱❺✳❧í❝✲t❛♠✱♥t✱ ❧❛ ❉✺❋✺

⑥✲✱rr❛ s✱❧✱❝❝✲♦♥❛❞❛✿
✶ ❊❧✱♠✱♥t♦s ❞✱ t❛♠❛ñ♦ s✉✳✱r✲♦r ❛ ⑧ ♠♠✿ ⑤✉❧♦
✶ ❊❧✱♠✱♥t♦s q✉✱ ✳❛s❛♥ ✳♦r ✱❧ t❛♠✲③ ✷✴✷⑧ ♠♠ ✵❿⑤❊ ④✶✷✻✷✹✿
➀✻❀
✶ ▲í♠✲t✱ ❧íq✉✲❞♦ ✵▲✺▲✺✹ ✵⑤▲⑥✶⑦✷✻❷④➀✹✿ ❾ ✸✷
✶ ❮♥❞✲❝✱ ❞✱ ✳❧❛st✲❝✲❞❛❞✿ ❾ ⑦✷
✶ ❮♥❞✲❝✱ ❈⑩❘ ✵⑤▲⑥✶⑦⑦⑦❷④⑧✹✿ ➂ ⑦✷
✶ ■♥❢❧❛❞♦ ❞✱♥tr♦ ❞✱❧ ✱♥s❛②♦ ❈⑩❘✿ ⑤✉❧♦
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ♠❛t✱r✲❛ ♦r❣á♥✲❝❛✿ ⑤✉❧♦
⑥✲✱rr❛ ❛❞✱❝✉❛❞❛✿
✶ ❊❧✱♠✱♥t♦s ❞✱ ♠✱❞✲❞❛ s✉✳✱r✲♦r ❛ ⑦✷ ❝♠✿ ⑤✉❧♦
✶ ▲í♠✲t✱ ❧íq✉✲❞♦ ✵▲✺▲✺✹ ✵⑤▲⑥✶⑦✷✻❷④➀✹✿ ❾ ❂✷
✶ ❉✱♥s✲❞❛❞ ❞✱❧ ✾r✼❝t♦r ♥♦r♠❛❧✿ ❁ ⑦✴④✻✷ ❶❣❷❞♠ ✸
✶ ❮♥❞✲❝✱ ❈⑩❘ ✵⑤▲⑥✶⑦⑦⑦❷④⑧✹✿ ➂ ✻
✶ ■♥❢❧❛❞♦ ❞✱♥tr♦ ❞✱❧ ✱♥s❛②♦ ❈⑩❘✿ ❾ ➀ ❀
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ♠❛t✱r✲❛ ♦r❣á♥✲❝❛✿ ❾ ⑦ ❀
⑥✲✱rr❛ t♦❧✱r❛❜❧✱✿
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ✳✲✱❞r❛ ❞✱ ❉ ➂ ⑦✻ ❝♠✿ ➃ ➀✻❀ ✱♥ ✳✱s♦
❹✱ ❝✉♠✳❧✲rá♥ ✉♥❛ ❞✱ ❧❛s s✲❣✉✲✱♥t✱s ❝♦♥❞✲❝✲♦♥✱s✿
✶ ❛✹ ▲í♠✲t✱ ❧íq✉✲❞♦ ✵▲✺▲✺✹✿ ❾ ❂✷
✶ ❜✹ ▲í♠✲t✱ ❧íq✉✲❞♦ ✵▲✺▲✺✹✿ ❾ ➁✻
✶ ❮♥❞✲❝✱ ❞✱ ✳❧❛st✲❝✲❞❛❞ ✵✾✹✿ ➂ ✵✷✴➁ ❺ ▲✺▲✺✶❽✹
✶ ❮♥❞✲❝✱ ❈⑩❘ ✵⑤▲⑥✶⑦⑦⑦❷④➀✹✿ ➂ ✸
✶ ❈♦♥t✱♥✲❞♦ ❞✱ ♠❛t✱r✲❛ ♦r❣á♥✲❝❛✿ ❾ ➀ ❀
❹✉♠✲♥✲str♦ ② ❛❧♠❛❝✱♥❛♠✲✱♥t♦✿ ❹✱ s✉♠✲♥✲str❛rá ✱♥ ❝❛♠✲✼♥
✈♦❧q✉✱t✱ ② s✱ ❞✲str✲❜✉✲rá ✱♥ ♠♦♥t♦♥✱s ✉♥✲❢♦r♠✱s ✱♥ t♦❞❛ ✱❧
ár✱❛ ❞✱ tr❛❜❛✽♦✴ ✳r♦❝✉r❛♥❞♦ ✱❺t✱♥❞✱r❧❛s ❛ ❧♦ ❧❛r❣♦ ❞✱ ❧❛
♠✲s♠❛ ✽♦r♥❛❞❛ ② ❞✱ ❢♦r♠❛ q✉✱ ♥♦ s✱ ❛❧t✱r✱♥ s✉s ❝♦♥❞✲❝✲♦♥✱s✺
❈♦♥❞✲❝✲♦♥✱s ❞✱❧ ✳r♦❝✱s♦ ❞✱ ✱✽✱❝✉❝✲✼♥ ❞✱ ❧❛s ♦❜r❛s
⑤♦ ➅❛② ❝♦♥❞✲❝✲♦♥✱s ✱s✳✱❝í❢✲❝❛s ❞✱ ✱✽✱❝✉❝✲✼♥ ❞✱ ♦❜r❛✺
❈♦♥tr♦❧ ② ❝r✲t✱r✲♦s ❞✱ ❛❝✱✳t❛❝✲✼♥ ② r✱❝➅❛③♦
✶ ♠➈ ❞✱ ✈♦❧✉♠✱♥ ♥✱❝✱s❛r✲♦ s✉♠✲♥✲str❛❞♦ ✱♥ ❧❛ ♦❜r❛✺
❈♦♥❞✲❝✲♦♥✱s ❞✱ ✉s♦ ② ♠❛♥t✱♥✲♠✲✱♥t♦
❹✱❣ú♥ ✱s✳✱❝✲❢✲❝❛❝✲♦♥✱s ❞✱ ❧❛ ❉✺⑥✺
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❈♦♥❞✲❝✲♦♥✱s ❞✱ ❧♦s ♠❛t✱r✲❛❧✱s ✱s✳✱❝í❢✲❝♦s ②❷♦ ❞✱ ❧❛s ✳❛rt✲❞❛s
❞✱ ♦❜r❛ ✱✽✱❝✉t❛❞❛
➉r❛♥✉❧❛❞♦s ✉t✲❧✲③❛❞♦s ✱♥ ❧❛ ❝♦♥❢✱❝❝✲✼♥ ❞✱ ♠✱③❝❧❛s
❜✲t✉♠✲♥♦s❛s ✱♥ ❝❛❧✲✱♥t✱ ♦ ♠✱③❝❧❛s ✳❛r❛ tr❛t❛♠✲✱♥t♦s
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❑ ❚❁➦✶
❑ ❭❃➦✶

❯❂❲❳❲❀❂❁❨
✾
✾

✾
❀❁❁❲❳❲❃❁❁

✾

✾
✾

❀❃❂❲❳❲❃❂❁
❪●❨❅❍❏❑❝❍ó❄ P❫❉●❏ ▲❆❏✉♠●❄
❅❆❅❑❏ ❉●❨❅❍❏❑❉❆ ❴❑❨❅❑ ❙❚❁➦✶❱

P✽◗✸✾❀❙❵◆❭❂❱ ❑ ❀❜❁➦✶
❑ ❃❃❂➦✶
❑ ❃❚❁➦✶
❑ ❙❀❚➦✶

❲❀❂❫
❲❂❂❫
❲❯❂❫
❲❜❁❫

✾
❲❵❁❫
❲❚❂❫
❲❭❯❫

✾
❲❭❫
❲❵❁❫
❲❭❁❫

❘●❨❍❉✉❆❨ ❉● ❏❑ ❉●❨❅❍❏❑❝❍ó❄
❑ ❙❚❁➦✶ P✽◗✸✾❀❙❵◆❭❂❱ ❂❁❣❘❣❂❂❫ ❚❯❣❘❣❯❃❫ ❯❭❣❘❣❭❙❫
✶❆❄❅●❄❍❉❆ ❉● ❑❤✉❑ ●❄

▲❆❏✉♠●❄
P✽◗✸✾❀❃❙◆❭❵❱ ❲❁❥❃❫ ❲❁❥❃❫ ❲❁❥❃❫

❦♥s❛q♦s s♦✵r❡ ❡❧ r❡s✴❞✳♦ ❞❡ ❞❡st✴❧❛✐✴✈♥✿
✇ ①❡♥❡tr❛✐✴✈♥ ③❛ ④⑤⑥❈⑦ ⑧⑨⑨ ⑩⑦ ⑤ s❶ ③❷❸❹⑧④❺❻❼❺❶✿ ❽ ❼ ❾❾
❿ ⑧④ ❾
✇ ➀✳✐t✴✵✴❧✴❞❛❞ ③❛ ④⑤⑥❈⑦ ⑤ ❾✐❾❻❾✴♥❶ ❻❷❸❹✇⑧④➁❻❼❺❶✿ ❽ ⑧⑨⑨ ✐❾
✇ ➂♦❧✳✵✴❧✴❞❛❞ ③❷❸❹✇⑧➃⑨❻❼❺❶✿ ❿ ➄➄⑦⑤ ✐❾
❇❡t✱♥ ✲❧✳➅❛❞♦✿
❹❡♥❞rá ✳♥ ❛s♣❡✐t♦ ➆♦❾♦⑩é♥❡♦➇
❷♦ t❡♥❞rá ❛⑩✳❛ q ♥♦ ➆❛rá ❡s♣✳❾❛ ❛❧ ✐❛❧❡♥t❛r❧♦ ❛ ❧❛
t❡❾♣❡r❛t✳r❛ ❞❡ ✳t✴❧✴➈❛✐✴✈♥➇
❷♦ t❡♥❞rá sí♥t♦❾❛s ❞❡ ✐♦❛⑩✳❧❛✐✴✈♥➇
✇ ①✳♥t♦ ❞❡ ✴♥✲❧❛❾❛✐✴✈♥ ➉❻❛ ③❷❸❹✇⑧➃➁❻➊④❶✿ ❽ ➁⑨⑥❈
✇ ➋❡♥♦❧❡s ❡♥ ➉♦❧✳❾❡♥ ③❷❸❹✇⑧➄⑨❻❼⑤❶✿ ❿ ⑧⑦⑤➌
✇ ❷❛✲t❛❧✴♥❛ ❡♥ ❾❛s❛ ③❷❸❹✇⑧➄⑧❻❼⑤❶✿ ❽ ④ ➌
❦♥s❛q♦s s♦✵r❡ ❡❧ r❡s✴❞✳♦ ❞❡ ❞❡st✴❧❛✐✴✈♥✿
✇ ①❡♥❡tr❛✐✴✈♥ ③❛ ④⑤⑥❈⑦ ⑧⑨⑨ ⑩⑦ ⑤ s❶ ③❷❸❹✇⑧④❺❻❼❺❶✿ ❽⑧⑨ ❾❾

❿ ⑧⑤ ❾❾
❈❛r❛✐t❡ríst✴✐❛s ✲ís✴✐❛s ❞❡❧ ✵❡t✱♥ ✲❧✳➅❛❞♦✿

✶✷❘✷✶✸❊❘✹✺✸■✶✷✺ ✸■✻❖ ✼❊✸Ú✽
❋➍ ❀❯❂
❋➍✾❀❂❁

❋▼✾❃❁❁

❳❍❨❝❆❨❍❉❑❉ ✺✸❳ P❆❬❍❢❍❝❍❆ ❀❁♠♠❱ ❑ ❵❁➦✶
P❆❬❍❢❍❝❍❆ ❀❁♠♠❱P✽◗✸✾❀❭❯◆❯❃❱ ❀❂❂❲❳❲❃❁❁❨ ❙❁❁❲❳❲❵❁❁❨

❪●❨❅❍❏❑❝❍ó❄ P❫❉●❏ ▲❆❏✉♠●❄ ❅❆❅❑❏ ❉●❨❅❍❏❑❉❆
❴❑❨❅❑ ❙❚❁➦✶❱
❑ ❀❜❁➦✶
❑ ❃❃❂➦✶
❑ ❙❀❂➦✶
❑ ❙❚❁➦✶

❣❙❫
❣❀❁❫
❣❃❂❙❫
❣❃❂❫

❣❃❫
❣❀❁❫
❣❃❂❫
❣❃❂❫

❘●❨❍❉✉❆❨ ❉● ❏❑ ❉●❨❅❍❏❑❝❍ó❄
❑ ❙❚❁➦✶ P✽◗✸✾❀❙❵◆❭❂❱ ❲❜❁ ❲❜❃❫

➎❧➏✳✴trá♥✿
❹❡♥❞rá ✳♥ ❛s♣❡✐t♦ ➆♦❾♦⑩é♥❡♦➇
❷♦ t❡♥❞rá ❛⑩✳❛ q ♥♦ ➆❛rá ❡s♣✳❾❛ ❛❧ ✐❛❧❡♥t❛r❧❛ ❛ ❧❛
t❡❾♣❡r❛t✳r❛ ❞❡ ✳t✴❧✴➈❛✐✴✈♥➇
✇ ❈♦♥t❡♥✴❞♦ ❞❡ ❛⑩✳❛⑦ ❡♥ ❾❛s❛ ③❷❸❹✇⑧④➃❻❼❺❶✿ ❿ ⑨⑦⑤➌
✇ ❮♥❞✴✐❡ ❞❡ ❡s♣✳❾❛ ③❷❸❹✇⑧➄➃❻➊➃❶✿ ❿ ❼
❈❛r❛✐t❡ríst✴✐❛s ✲ís✴✐❛s ❞❡❧ ❛❧➏✳✴trá♥✿

➐➑➒➑➐➓➔➒→➣➓↔➐➑➣ ➓↔↕➙ ➛➔ ➑➜➝➞↔➓➒➪➟
➑➝ ➠➡ ➑➝ ➢➤ ➡➝ ➠➥ ➡➝ ➧➨ ➡➝ ➤➩

➔➫➭➯➲➯➳➵➸➳➯➺➻➺
➼➟➜➓➽➾➨➨➚➨➧➶ ➵➸➹
➭➹➻ ➘➸➴➷➬➻➹➵➯➻ ➺➷

➾➮➧➱➐

➠➨➱➐ ➢➤➱➐ ➠➥➱➐ ➧➨➱➐ ➤➩➱➐

➛➷➹➳➯➺➻➺ ➬➷➴➻➘➯➲➻
➼➛➒➶

➩➧➱➐➚➩➧➱➐➼➟➜➓➽
➾➩➩➚➨➢➶

➾➮➾➥✃➛➒
✃➾➮➩➧

➾➮➾➾✃
➛➒
✃➾➮➩➧

➾➮➾➥✃
➛➒
✃➾➮➩➢

➾➮➾➾✃
➛➒
✃➾➮➩❐

➾➮➾➾✃
➛➒
✃➾➮➩❐

➛➷➳➘➯➴➻➵➯❒➹ ➷➹ ❰➻➳➻
➼➛➓➶

➻➶Ï➻➳➘➻ ➩➥➥➱➐
Ð➶➩➥➥➱➐➽➩❐➥➱➐
➵➶➩❐➥➱➐➽➠➥➥➱➐

Ð Ñ ➵

✃➥➮➧Ò
➠✃➛➓✃➾➥Ò
➢✃➛➓✃ÓÒ
✃➾➤Ò

✃➥➮➧Ò
➩Ô➛➓✃❐Ò
➩✃➛➓✃❐Ò
✃➾➩Ò

✃➥➮➧Ò
➢✃➛➓✃➾➾Ò
➢✃➛➓✃ÓÒ
✃➾➤Ò

✃➥➮➧Ò
✃➠Ò

➾✃➛➓✃➤Ò
✃➨Ò

✃➥➮➧Ò
✃➩Ò

➾✃➛➓✃➧Ò
✃❐Ò

↕➭➹➘➸ ➺➷
➬➷Ð➴➻➹➺➷➵➯❰➯➷➹➘➸
➼➑ Ñ ➡➶ ➺➷➴ ➬➷➳➯➺➭➸
➺➷ ➺➷➳➘➯➴➻➵➯❒➹
➼➟➜➓➽➾➩➧➚➨➢➶

➠➧✃↕➒
✃➧➠➱➐

➠➧✃↕➒
✃➧➧➱➐

➠➧✃↕➒
✃➢➤➱➐ ✃➧➤➱➐ ✃➧➤➱➐

Õ➷➹➸➴➷➳ ➷➹ ➲➸➴➭❰➷➹
➼➟➜➓➽➾Ó➥➚➨➧➶ Ö➠Ò Ö➩➮➧Ò Ö➠Ò Ö➩Ò Ö➩Ò

➟➻×➘➻➴➯➹➻ ➷➹ ❰➻➳➻
➼➟➜➓➽➾Ó➾➚➨➧➶ Ö➢Ò Ö➠Ò Ö➢Ò Ö➩➮➧Ò Ö➩➮➧Ò

↔➹➳➸➴➭Ð➴➷ ➷➹ ➘➸➴➭➷➹➸
➼➷➹ ❰➻➳➻➶
➼➟➜➓➽➾Ó➩➚➨➨➶ Ö➩➢Ò Ö➩➧Ò Ö➩➠Ò Ö➩➨Ò Ö➩➨Ò

❦❾✳❧s✴✈♥ ✵✴t✳❾✴♥♦s❛ t✴♣♦ ➀❦✿
➂✳❾✴♥✴str♦✿❦♥ ✵✴❞♦♥❡s ❧✴❾♣✴♦s⑦ s✴♥ ❞❡s♣❡r✲❡✐t♦s q ✐♦♥ s✴st❡❾❛
❞❡ ✐✴❡rr❡ ➆❡r❾ét✴✐♦➇
➂❡ ✴♥❞✴✐❛rá ❡❧ ♣r♦❞✳✐t♦ ➏✳❡ ✐♦♥t✴❡♥❡➇
➎❧❾❛✐❡♥❛❾✴❡♥t♦✿ ❦♥ s✳ ❾✴s❾♦ ❡♥➉❛s❡ ❞❡ ❧✳⑩❛r❡s ♣r♦t❡⑩✴❞♦s
❞❡ ❧❛ ✴♥t❡❾♣❡r✴❡ q ♣♦r ✳♥ t✴❡❾♣♦ ❞❡ s❡✴s ❾❡s❡s ✐♦♥ ❡❧ ❡♥➉❛s❡
➆❡r❾ét✴✐❛❾❡♥t❡➇
❦❾✳❧s✴♦♥❡s ✵✴t✳❾✴♥♦s❛s ❛♥✴✈♥✴✐❛s ♦ ✐❛t✴✈♥✴✐❛s✿
➂✳❾✴♥✴str♦✿ ❦♥ ✵✴❞♦♥❡s ❧✴❾♣✴♦s ♦ ❡♥ ✐❛❾✴♦♥❡s ✐✴st❡r♥❛➇ ❸♦s
✵✴❞♦♥❡s s❡rá♥ ➆❡r❾ét✴✐♦s q ♥♦ s❡ ♣✳❡❞❡♥ ✳t✴❧✴➈❛r ❧♦s ✳s❛❞♦s
❛♥t❡r✴♦r❾❡♥t❡ ♣♦r ❡❾✳❧s✴♦♥❡s ❞✴✲❡r❡♥t❡s➇
➎❧❾❛✐❡♥❛❾✴❡♥t♦✿ ❸♦s ✵✴❞♦♥❡s ❡♥ ✴♥st❛❧❛✐✴♦♥❡s ♣r♦t❡⑩✴❞❛s ❞❡
❧❛ ❧❧✳➉✴❛⑦ ❧❛ ➆✳❾❡❞❛❞⑦ ❡❧ ✐❛❧♦r⑦ ❧❛s ➆❡❧❛❞❛s q ❞❡ ❧❛ ✴♥✲❧✳❡♥✐✴❛ ❞❡
❾♦t♦r❡s⑦ ✲✳❡⑩♦s ✳ ♦tr❛s ✲✳❡♥t❡s ❞❡ ✐❛❧♦r➇ ❦❧ s✳❾✴♥✴str♦ ❛
⑩r❛♥❡❧⑦ ❡♥ t❛♥➏✳❡s ❛✴s❧❛❞♦s ✐♦♥ ➉❡♥t✴❧❛✐✴✈♥➇
❇❡t✳♥❡s ❛s✲á❧t✴✐♦s✿
➂✳❾✴♥✴str♦✿ ❦♥ ✐❛❾✴♦♥❡s ✐✴st❡r♥❛ ✐♦♥ s✴st❡❾❛ ❞❡ ✐❛❧❡✲❛✐✐✴✈♥
q t❡r❾✈❾❡tr♦s ❞❡ ✐♦♥tr♦❧ ❞❡ ❧❛ t❡❾♣❡r❛t✳r❛ s✴t✳❛❞♦s ❡♥
❧✳⑩❛r❡s ➉✴s✴✵❧❡s➇
➎❧❾❛✐❡♥❛❾✴❡♥t♦✿ ❦♥ t❛♥➏✳❡s ❛✴s❧❛❞♦s⑦ ✐♦♥ ➉❡♥t✴❧❛✐✴✈♥ q
s✴st❡❾❛s ❞❡ ✐♦♥tr♦❧➇ ❹♦❞♦s ❧♦s t✳✵♦s ❞❡ ✐❛r⑩❛ q ❞❡s✐❛r⑩❛
❡st❛rá♥ ✐❛❧♦r✴✲✳⑩❛❞♦s➇
❇❡t✳♥❡s ✲❧✳✴❞✴✲✴✐❛❞♦s⑦ ✵❡t✳♥❡s ✲❧✳➅❛❞♦s ♦ ❛❧➏✳✴trá♥➇
➂✳❾✴♥✴str♦✿ ❦♥ ✵✴❞♦♥❡s ♦ ❡♥ ✐❛❾✴♦♥❡s ✐✴st❡r♥❛➇ ❸♦s ✵✴❞♦♥❡s
s❡rá♥ ➆❡r❾ét✴✐♦s➇ ❸♦s ✐❛❾✴♦♥❡s ✐✴st❡r♥❛ ♣❛r❛ tr❛♥s♣♦rt❛r
✵❡t✳♥❡s t✴♣♦ ➋Ø ⑧⑨⑨⑦ ➋Ù ⑧⑨⑨ q ❧♦s ❛❧➏✳✴tr❛♥❡s ➎Û ➃❼ ♦ ❇Û ➃⑨⑦
♣✳❡❞❡♥ ♥♦ ❡st❛r ✐❛❧❡✲❛✐t❛❞♦s➇ ❦❧ r❡st♦ ❞❡ ✵❡t✳♥❡s q
❛❧➏✳✴tr❛♥❡s s❡ tr❛♥s♣♦rt❛rá♥ ❡♥ ✐✴st❡r♥❛s ✐❛❧❡✲❛✐t❛❞❛s q
♣r♦➉✴st❛s ❞❡ t❡r❾✈❾❡tr♦s ❞❡ ✐♦♥tr♦❧ ❞❡ ❧❛ t❡❾♣❡r❛t✳r❛
s✴t✳❛❞♦s ❡♥ ❧✳⑩❛r❡s ➉✴s✴✵❧❡s➇
➎❧❾❛✐❡♥❛❾✴❡♥t♦✿ ❸♦s ✵✴❞♦♥❡s ❡♥ ✴♥st❛❧❛✐✴♦♥❡s ♣r♦t❡⑩✴❞❛s ❞❡
❧❛ ❧❧✳➉✴❛⑦ ❧❛ ➆✳❾❡❞❛❞⑦ ❡❧ ✐❛❧♦r⑦ ❧❛s ➆❡❧❛❞❛s q ❞❡ ❧❛ ✴♥✲❧✳❡♥✐✴❛ ❞❡
❾♦t♦r❡s⑦ ✲✳❡⑩♦ ✳ ♦tr❛s ✲✳❡♥t❡s ❞❡ ✐❛❧♦r➇ ❦❧ s✳❾✴♥✴str❛❞♦ ❛
⑩r❛♥❡❧ ❡♥ t❛♥➏✳❡s ❛✴s❧❛❞♦s⑦ ✐♦♥ ➉❡♥t✴❧❛✐✴✈♥ q s✴st❡❾❛ ❞❡
✐♦♥tr♦❧➇ ❹♦❞♦s ❧♦s t✳✵♦s ❞❡ ✐❛r⑩❛ q ❞❡s✐❛r⑩❛ ❡st❛rá♥
✐❛❧♦r✴✲✳⑩❛❞♦s➇
❈♦♥❞✴✐✴♦♥❡s ❞❡❧ ♣r♦✐❡s♦ ❞❡ ❡Ü❡✐✳✐✴✈♥ ❞❡ ❧❛s ♦✵r❛s
❷♦ ➆❛q ✐♦♥❞✴✐✴♦♥❡s ❡s♣❡✐í✲✴✐❛s ❞❡ ❡Ü❡✐✳✐✴✈♥ ❞❡ ♦✵r❛➇
❈♦♥tr♦❧ q ✐r✴t❡r✴♦s ❞❡ ❛✐❡♣t❛✐✴✈♥ q r❡✐➆❛➈♦
Ý⑩ ❞❡ ♣❡s♦ ♥❡✐❡s❛r✴♦ s✳❾✴♥✴str❛❞♦ ❛ ❧❛ ♦✵r❛
❈♦♥❞✴✐✴♦♥❡s ❞❡ ✳s♦ q ❾❛♥t❡♥✴❾✴❡♥t♦
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❇❛❥✿ ❡s❀❛ ❞❡♥✿♠✐♥❛❝✐❁♥ s❡ ❛❣r✉♣❛♥ ❧✿s ❝✿♠♣✿♥❡♥❀❡s ✐♥❡r❀❡s
❞❡ ❧✿s ❡s♣❛❝✐✿s ♣ú❜❧✐❝✿s q✉❡ ❀✐❡♥❡♥ ✐♥❞✐❂✐❞✉❛❧✐❞❛❞ ❢ís✐❝❛ ② ♥✿
❡s❀❃♥ r❡❧❛❝✐✿♥❛❞✿s ❝✿♥ ❡❧ ❛❧✉♠❜r❛❞✿❄ ❧✿s s✐s❀❡♠❛s ❡①♣❧í❝✐❀✿s
❞❡ ✐♥❢✿r♠❛❝✐❁♥ ♥✐ ❧✿s ❡❧❡♠❡♥❀✿s ❛rq✉✐❀❡❝❀❁♥✐❝✿s ❡①❡♥❀✿s ✿
❡s❀r✉❝❀✉r❛❧❡s✳

✶✳ ❇❆✼✾❖❈
✶✳✶✳ ❇❆✼✾❖❈ ✽❊ ❅❆✽❊❘❆
✾✿♥❞✐❝✐✿♥❡s ❞❡ ❧✿s ♠❛❀❡r✐❛❧❡s ❡s♣❡❝í❢✐❝✿s ②❉✿ ❞❡ ❧❛s ♣❛r❀✐❞❛s
❞❡ ✿❜r❛ ❡❥❡❝✉❀❛❞❛s
❇❛♥❝✿s ❞❡ ♠❛❞❡r❛ ❞❡ ●✉✐♥❡❛ ② ❜❛r♥✐③❛❞✿s ❝✿♥ s✿♣✿r❀❡s ❞❡
❢✉♥❞✐❝✐❁♥ ✿ ❞❡ ♣❧❡❀✐♥❛✳
❊s❀❛r❃♥ ❢✿r♠❛❞✿s ❝✿♥ ♣❧❡❀✐♥❛s ❞❡ ❡s❀r✉❝❀✉r❛ ② ❞❡ r❡❢✉❡r③✿❄
❛s✐❡♥❀✿ ② r❡s♣❛❧❞✿ ❞❡ ❧✐s❀✿♥❡s ❞❡ ♠❛❞❡r❛ ❞❡ ●✉✐♥❡❛❄ ❝✿♥ ❧✿s
❝❛♥❀✿s r✿♠✿s❄ ❢✐❥❛❞✿s ❛ ❧❛ ❡s❀r✉❝❀✉r❛ ❝✿♥ ❀✿r♥✐❧❧✿s ♣❛s❛❞✿r❡s
❞❡ ♣r❡s✐❁♥ ❝❛❞♠✐❛❞✿s❄ ❞❡ ❝❛❜❡③❛ ❡s❢ér✐❝❛✳
✼✿ s❡ ❛♣r❡❝✐❛r❃♥ ❣r✐❡❀❛s❄ ❡①❢✿❧✐❛❝✐✿♥❡s ♥✐ ❞❡s♣r❡♥❞✐♠✐❡♥❀✿s
❞❡❧ r❡❝✉❜r✐♠✐❡♥❀✿✳
❊❧ ❛❝❛❜❛❞✿ ❞❡ ❧❛ ♠❛❞❡r❛ ❀❡♥❞r❃ ❞✿s ❝❛♣❛s ❞❡ ♣✐♥❀✉r❛
s✐♥❀é❀✐❝❛❄ ♣r❡❂✐❛ ❝❛♣❛ ❞❡ ♣r❡♣❛r❛❝✐❁♥✳
▲❛ ❡s❀r✉❝❀✉r❛ ♠❡❀❃❧✐❝❛ ❀❡♥❞r❃ ✉♥ ❛❝❛❜❛❞✿ ❝✿♥ ✉♥❛ ♠❛♥✿ ❞❡
♣✐♥❀✉r❛ ❛♥❀✐✿①✐❞❛♥❀❡ ② ❞✿s ❞❡ ❡s♠❛❧❀❡✳
▲❛s ❜❛s❡s ❞❡ ❧❛s ♣❛❀❛s ❀❡♥❞r❃♥ ❡s♣❃rr❛❣✿s r✿s❝❛❞✿s ♣❛r❛ ❡❧
❛♥❝❧❛❥❡✳
❊❧ ❝✿♥❥✉♥❀✿ ❡s❀❛r❃ ❡①❡♥❀✿ ❞❡ ❣✿❧♣❡s ✿ ❞❡❢❡❝❀✿s s✉♣❡r❢✐❝✐❛❧❡s✳
❈❡♣❛r❛❝✐❁♥ ❡♥❀r❡ ❧✐s❀✿♥❡s❍ ✶❏ ♠♠✳
▲❛r❣✿ ❞❡ ❧✿s ❡s♣❃rr❛❣✿s❍ ❑ ◗❏ ❝♠✳
❇❛♥❝✿ ❝✿♥ s✿♣✿r❀❡s ❞❡ ❢✉♥❞✐❝✐❁♥❍
❙ P❧❡❀✐♥❛s ✐♥❀❡r♠❡❞✐❛s ❞❡ r❡❢✉❡r③✿❍ ◗✺ ① ✶◗ ♠♠✳
❇❛♥❝✿ ❝✿♥ s✿♣✿r❀❡s ❞❡ ♣❧❡❀✐♥❛❍
❙ P❧❡❀✐♥❛s ❞❡ ❡s❀r✉❝❀✉r❛ ② ❞❡ r❡❢✉❡r③✿❍ ❱✺ ① ✶◗ ♠♠✳
❚✿❧❡r❛♥❝✐❛s❍
❙ ✽✐♠❡♥s✐✿♥❡s❍ ➧ ◗✺ ♠♠✳
❙ ❈❡♣❛r❛❝✐❁♥ ❡♥❀r❡ ❧✐s❀✿♥❡s❍ ➧ ✶❄❏ ♠♠✳
❙ P❛r❛❧❡❧✐s♠✿ ❡♥❀r❡ ❧✐s❀✿♥❡s❍ ➧ ◗ ♠♠ ❲♥✿ ❛❝✉♠✉❧❛❀✐❂✿s❳✳
❙ ❆❧❛❜❡✿ ❞❡ ❧✐s❀✿♥❡s❍ ➧ ◗ ♠♠❉♠✳
❈✉♠✐♥✐s❀r✿❍ ❊♠❜❛❧❛❞✿s✳
❆❧♠❛❝❡♥❛♠✐❡♥❀✿s❍ ❊♥ s✉ ❡♠❜❛❧❛❥❡ ❤❛s❀❛ q✉❡ s❡ r❡❛❧✐❝❡ s✉
❝✿❧✿❝❛❝✐❁♥❄ ❞❡ ♠❛❞❡r❛ q✉❡ ♥✿ s❡ ❞❡❢✿r♠❡♥ ② ❡♥ ❧✉❣❛r❡s
♣r✿❀❡❣✐❞✿s ❞❡ ✐♠♣❛❝❀✿s✳
✾✿♥❞✐❝✐✿♥❡s ❞❡❧ ♣r✿❝❡s✿ ❞❡ ❡❥❡❝✉❝✐❁♥ ❞❡ ❧❛s ✿❜r❛s
❇❛♥❝✿s ❛♥❝❧❛❞✿s ❝✿♥ ❞❛❞✿s ❞❡ ❤✿r♠✐❣❁♥ ❞❡ ◗✺ ① ◗✺ ① ◗✺ ❝♠
✿ ✸✺ ① ✸✺ ① ✸✺ ❝♠✳
❈❡ ❝✿♥s✐❞❡r❛ ✐♥❝❧✉✐❞❛s ❞❡♥❀r✿ ❞❡ ❡s❀❛ ✉♥✐❞❛❞ ❞❡ ✿❜r❛ ❧❛s
✿♣❡r❛❝✐✿♥❡s s✐❣✉✐❡♥❀❡s❍
❙ ❨✿r♠✐❣✿♥❛❞✿ ❞❡ ❧✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡✳
❙ ❆♥❝❧❛❥❡ ❞❡❧ ❜❛♥❝✿✳
▲✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡ ❞❡ ❤✿r♠✐❣❁♥ ♥✿ q✉❡❞❛r❃♥ ❂✐s✐❜❧❡s✳
❯♥❛ ❂❡③ ❝✿❧✿❝❛❞✿ ❡❧ ❜❛♥❝✿ ♥✿ ♣r❡s❡♥❀❛r❃ ❞❡❢✿r♠❛❝✐✿♥❡s❄
❣✿❧♣❡s ♥✐ ✿❀r✿s ❞❡ ❞❡❢❡❝❀✿s ❂✐s✐❜❧❡s✳
❆❧❀✉r❛ ❞❡ s✐❡♥❀✿❍ ✸❩ ❝♠✳
❆♥❝❧❛❥❡ ❞❡ ❧✿s s✿♣✿r❀❡s❍ ❑ ◗❏ ❝♠✳
✼ú♠❡r✿ ❞❡ ❞❛❞✿s❍ ❱✳
❚✿❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐❁♥❍
❙ ❆❧❀✉r❛ ❞❡❧ ❛s✐❡♥❀✿❍ ➧ ◗✺ ♠♠✳
❙ ❨✿r✐③✿♥❀❛❧✐❞❛❞❍ ➧ ✶✺ ♠♠✳
❊❧ ❤✿r♠✐❣✿♥❛❞✿ ❞❡ ❧✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡ s❡ ❤❛r❃ ❝✿♥ ✉♥❛
❀❡♠♣❡r❛❀✉r❛ ❡♥❀r❡ ❏➦✾ ② ❱✺➦✾❄ s✐♥ ❧❧✉❂✐❛✳
✼✿ s❡ ✉❀✐❧✐③❛r❃ ❤❛s❀❛ ❞❡s♣✉és ❞❡ ❀r❛♥s❝✉rr✐❞❛s ❱❬ ❤ ❞❡ s✉
❝✿❧✿❝❛❝✐❁♥✳
✾✿♥❀r✿❧ ② ❝r✐❀❡r✐✿s ❞❡ ❛❝❡♣❀❛❝✐❁♥ ② r❡❝❤❛③✿
❯♥✐❞❛❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐✿♥❡s ❞❡ ❧❛ ✽✳❚✳
✾✿♥❞✐❝✐✿♥❡s ❞❡ ✉s✿ ② ♠❛♥❀❡♥✐♠✐❡♥❀✿
❈❡❣ú♥ ❡s♣❡❝✐❢✐❝❛❝✐✿♥❡s ❞❡ ❧❛ ✽✳❚✳

✶✳◗✳ ❇❆✼✾❖❈ ❅❊❚➪▲✻✾❖❈
✾✿♥❞✐❝✐✿♥❡s ❞❡ ❧✿s ♠❛❀❡r✐❛❧❡s ❡s♣❡❝í❢✐❝✿s ②❉✿ ❞❡ ❧❛s ♣❛r❀✐❞❛s
❞❡ ✿❜r❛ ❡❥❡❝✉❀❛❞❛s
❇❛♥❝✿s ❝✿♥ ❡s❀r✉❝❀✉r❛ ❞❡ ❀✉❜✿s ♠❡❀❃❧✐❝✿s❄ ❛s✐❡♥❀✿ ② r❡s♣❛❧❞✿
❝✿♥❀✐♥✉✿s ❞❡ ♣❧❛♥❝❤❛ ♣❡r❢✿r❛❞❛ ✿ ❡s❀✐r❛❞❛ ❞❡ ❛❝❡r✿
❣❛❧❂❛♥✐③❛❞✿ ♣❧❛s❀✐❢✐❝❛❞✿ ✿ ♣✐♥❀❛❞✿ ② s✿♣✿r❀❡s ❞❡ ❀✉❜✿ r❡❞✿♥❞✿✳
❊❧ ❝✿♥❥✉♥❀✿ ❡s❀❛r❃ ❡①❡♥❀✿ ❞❡ ❣✿❧♣❡s ✿ ❞❡❢❡❝❀✿s s✉♣❡r❢✐❝✐❛❧❡s✳
Pr❡s❡♥❀❛r❃♥ ✉♥ ❝✿❧✿r ✉♥✐❢✿r♠❡ ❡♥ ❀✿❞❛ s✉ s✉♣❡r❢✐❝✐❡✳
✼✿ s❡ ❛♣r❡❝✐❛r❃♥ ❣r✐❡❀❛s❄ ❡①❢✿❧✐❛❝✐✿♥❡s ♥✐ ❞❡s♣r❡♥❞✐♠✐❡♥❀✿s
❞❡❧ r❡❝✉❜r✐♠✐❡♥❀✿✳
▲✿s ❀✉❜✿s ✿ ❡s♣❃rr❛❣✿s r✿s❝❛❞✿s ❞❡ s✿♣✿r❀❡ ❀❡♥❞r❃♥ ✉♥❛
❧✿♥❣✐❀✉❞ ❀❛❧ q✉❡ ✉♥❛ ❂❡③ ❛♥❝❧❛❞✿ ❛ ❧❛ ❜❛s❡❄ ❡❧ ❜❛♥❝✿ q✉❡❞❛r❃ ❛
❧❛ ❛❧❀✉r❛ r❡q✉❡r✐❞❛ ❡♥ ❡❧ ♣r✿②❡❝❀✿ ✿ ♣✿r ❧❛ ✽✳❋✳

❚✉❜✿s ❞❡ ❧❛ ❡s❀r✉❝❀✉r❛ ♣r✐♥❝✐♣❛❧❍
❙ ✽✐❃♠❡❀r✿❍ ❏✺ ♠♠✳
❙ ❊s♣❡s✿r❍ ✸ ♠♠✳
❚✉❜✿s ❞❡ ❧❛ ❡s❀r✉❝❀✉r❛ ❤✿r✐③✿♥❀❛❧❍
❙ ✽✐❃♠❡❀r✿❍ ❱❏ ♠♠✳
❙ ❊s♣❡s✿r❍ ✸ ♠♠✳
✽❡s❛rr✿❧❧✿ ❞❡ ❧❛ ♣❧❛♥❝❤❛❍ ❑ ✶◗✺ ❝♠✳
❊s♣❡s✿r ❞❡ ❧❛ ♣❧❛♥❝❤❛❍ ❑ ◗ ♠♠✳
▲❛ ♣❧❛♥❝❤❛ ♣❡r❢✿r❛❞❛ ❡s❀❛r❃ ❛❣✉❥❡r❡❛❞❛ ❛❧ ❀r❡s❜✿❧✐❧❧✿✳
❙ Pr✿❀❡❝❝✐❁♥ ❣❛❧❂❛♥✐③❛❞✿ ❞❡❧ ❝✿♥❥✉♥❀✿❍ ✸❏ ① ❏ ♠♠✳
❆❝❛❜❛❞✿ ♣✐♥❀❛❞✿❍
✻r❃ ❛❝❛❜❛❞✿ ❝✿♥ ✉♥❛ ♠❛♥✿ ❞❡ ♣✐♥❀✉r❛ ❛♥❀✐✿①✐❞❛♥❀❡ ② ❞✿s ❞❡
❡s♠❛❧❀❡✳
❆❝❛❜❛❞✿ ♣❧❛s❀✐❢✐❝❛❞✿❍
✻r❃ ❝✿♥ ✉♥ ❛❝❛❜❛❞✿ ♣❧❛s❀✐❢✐❝✿ ❞❡ P❭✾ ❡♥ ❀✿❞❛ s✉ s✉♣❡r❢✐❝✐❡✳
❚✿❧❡r❛♥❝✐❛s❍
❙ ✽✐♠❡♥s✐✿♥❡s❍ ➧ ◗✺ ♠♠✳
❈✉♠✐♥✐s❀r✿❍ ❊♠❜❛❧❛❞✿s✳
❆❧♠❛❝❡♥❛♠✐❡♥❀✿❍ ❊♥ s✉ ❡♠❜❛❧❛❥❡ ❤❛s❀❛ q✉❡ s❡ r❡❛❧✐❝❡ s✉
❝✿❧✿❝❛❝✐❁♥❄ ❞❡ ♠❛♥❡r❛ q✉❡ ♥✿ s❡ ❞❡❢✿r♠❡♥ ② ❡♥ ❧✉❣❛r❡s
♣r✿❀❡❣✐❞✿s ❞❡ ✐♠♣❛❝❀✿s✳
✾✿♥❞✐❝✐✿♥❡s ❞❡❧ ♣r✿❝❡s✿ ❞❡ ❡❥❡❝✉❝✐❁♥ ❞❡ ❧❛s ✿❜r❛s
❇❛♥❝✿s ❛♥❝❧❛❞✿s ❝✿♥ ❞❛❞✿s ❞❡ ❤✿r♠✐❣❁♥ ❞❡ ◗✺ ① ◗✺ ① ◗✺ ❝♠
✿ ✸✺ ① ✸✺ ① ✸✺ ❝♠✳
❈❡ ❝✿♥s✐❞❡r❛ ✐♥❝❧✉✐❞❛s ❞❡♥❀r✿ ❞❡ ❡s❀❛ ✉♥✐❞❛❞ ❞❡ ✿❜r❛ ❧❛s
✿♣❡r❛❝✐✿♥❡s s✐❣✉✐❡♥❀❡s❍
❙ ❨✿r♠✐❣✿♥❛❞✿ ❞❡ ❧✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡✳
❙ ❆♥❝❧❛❥❡ ❞❡❧ ❜❛♥❝✿
▲✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡ ❞❡ ❤✿r♠✐❣❁♥ ♥✿ q✉❡❞❛r❃♥ ❂✐s✐❜❧❡s✳
❯♥❛ ❂❡③ ❝✿❧✿❝❛❞✿ ❡❧ ❜❛♥❝✿ ♥✿ ♣r❡s❡♥❀❛r❃ ❞❡❢✿r♠❛❝✐✿♥❡s❄
❣✿❧♣❡s ♥✐ ✿❀r✿s ❞❡ ❞❡❢❡❝❀✿s ❂✐s✐❜❧❡s✳
❆❧❀✉r❛ ❞❡ s✐❡♥❀✿❍ ✸❩ ❝♠✳
❆♥❝❧❛❥❡ ❞❡ ❧✿s s✿♣✿r❀❡s❍ ❑ ◗❏ ❝♠✳
✼ú♠❡r✿ ❞❡ ❞❛❞✿s❍ ❱✳
❚✿❧❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐❁♥❍
❙ ❆❧❀✉r❛ ❞❡❧ ❛s✐❡♥❀✿❍ ➧ ◗✺ ♠♠✳
❙ ❨✿r✐③✿♥❀❛❧✐❞❛❞❍ ➧ ✶✺ ♠♠✳
❊❧ ❤✿r♠✐❣✿♥❛❞✿ ❞❡ ❧✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡ s❡ ❤❛r❃ ❝✿♥ ✉♥❛
❀❡♠♣❡r❛❀✉r❛ ❡♥❀r❡ ❏➦✾ ② ❱✺➦✾❄ s✐♥ ❧❧✉❂✐❛✳
✼✿ s❡ ✉❀✐❧✐③❛r❃ ❤❛s❀❛ ❞❡s♣✉és ❞❡ ❀r❛♥s❝✉rr✐❞❛s ❱❬ ❤ ❞❡ s✉
❝✿❧✿❝❛❝✐❁♥✳
✾✿♥❀r✿❧ ② ❝r✐❀❡r✐✿s ❞❡ ❛❝❡♣❀❛❝✐❁♥ ② r❡❝❤❛③✿
❯♥✐❞❛❞ ♠❡❞✐❞❛ s❡❣ú♥ ❧❛s ❡s♣❡❝✐❢✐❝❛❝✐✿♥❡s ❞❡ ❧❛ ✽✳❚✳
✾✿♥❞✐❝✐✿♥❡s ❞❡ ✉s✿ ② ♠❛♥❀❡♥✐♠✐❡♥❀✿
❈❡❣ú♥ ❡s♣❡❝✐❢✐❝❛❝✐✿♥❡s ❞❡ ❧❛ ✽✳❚✳
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❞❡ ✿❜r❛ ❡❥❡❝✉❀❛❞❛s
P❛♣❡❧❡r❛s ❂✿❧❝❛❜❧❡s ❞❡ ♣❧❛♥❝❤❛ ♣✐♥❀❛❞❛ ❝✿♥ ❜❛s❡ ♣❡r❢✿r❛❞❛❄
❜✿r❞❡s r❡❞✿♥❞❡❛❞✿s ② s✿♣✿r❀❡ ❞❡ ❀✉❜✿✳
❊❧ ❝✐❧✐♥❞r✿ ❞❡ ❧❛ ♣❛♣❡❧❡r❛ s❡r❃ ❞❡ ♣❧❛♥❝❤❛ ❞✿❜❧❡♠❡♥❀❡
r❡❜✿r❞✿♥❛❞❛ ❡♥ ❧❛ ♣❛r❀❡ s✉♣❡r✐✿r ② ♣❧❛♥❝❤❛ ♣❡r❢✿r❛❞❛ ❡♥ ❧❛
❜❛s❡✳ ❚❡♥❞r❃ ✉♥✿s r❡❢✉❡r③✿s ❡♥ ❧✿s ♣✉♥❀✿s ❞❡ s✉❥❡❝✐❁♥ ❞❡ ❧✿s
s✿♣✿r❀❡s✳ ▲✿s s✿♣✿r❀❡s ❞✐s♣✿♥❞r❃♥ ❞❡ ❡❧❡♠❡♥❀✿s q✉❡ ♣❡r♠✐❀❛♥
❡❧ ❣✐r✿ ❞❡ ❧❛ ♣❛♣❡❧❡r❛ ② ❞❡ ✉♥ ❝✐❡rr❡ ♣❛r❛ s✉ ❜❧✿q✉❡✿✳
❚❡♥❞r❃ ❧❛ s✉♣❡r❢✐❝✐❡ ❧✐s❛ ② ✉♥✐❢✿r♠❡✳
✼✿ s❡ ❛♣r❡❝✐❛r❃♥ ❣r✐❡❀❛s❄ ❡①❢✿❧✐❛❝✐✿♥❡s ♥✐ ❞❡s♣r❡♥❞✐♠✐❡♥❀✿s
❞❡❧ r❡❝✉❜r✐♠✐❡♥❀✿✳
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❞❡ ❡s♠❛❧❀❡✳
▲✿s ❀✉❜✿s ❞❡ s✿♣✿r❀❡ ❀❡♥❞r❃ ✉♥❛ ❧✿♥❣✐❀✉❞ ❀❛❧ q✉❡ ✉♥❛ ❂❡③
❡♠♣✿❀r❛❞✿s ❛ ❧❛ ❜❛s❡ ❞❡ ❛♥❝❧❛❥❡❄ ❧❛ ♣❛r❀❡ s✉♣❡r✐✿r ❞❡ ❧❛
♣❛♣❡❧❡r❛ q✉❡❞❡ ❛ ❧❛ ❛❧❀✉r❛ ❞❡ ❬✺ ❝♠ ❞❡❧ s✉❡❧✿✳
❊❧ ♣✉♥❀✿ ❞❡ r✿❀❛❝✐❁♥ ❞❡ ❧❛ ♣❛♣❡❧❡r❛ r❡s♣❡❝❀✿ ❛❧ s✿♣✿r❀❡ ❡s❀❛r❃
s✐❀✉❛❞✿ ❡♥ s✉ ❀❡r❝✐✿ s✉♣❡r✐✿r✳
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❆❧♠❛❝❡♥❛♠✐❡♥❀✿❍ ❊♥ s✉ ❡♠❜❛❧❛❥❡ ❤❛s❀❛ q✉❡ s❡ r❡❛❧✐❝❡ s✉
❝✿❧✿❝❛❝✐❁♥❄ ❞❡ ♠❛♥❡r❛ q✉❡ ♥✿ s❡ ❞❡❢✿r♠❡♥ ② ❡♥ ❧✉❣❛r❡s
♣r✿❀❡❣✐❞✿s ❞❡ ✐♠♣❛❝❀✿s✳
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✿♣❡r❛❝✐✿♥❡s s✐❣✉✐❡♥❀❡s❍
❙ ❨✿r♠✐❣✿♥❛❞✿ ❞❡ ❧✿s ❞❛❞✿s ❞❡ ❛♥❝❧❛❥❡s✳
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▲♦s ❞❛❞♦s ❞❡ ❛♥❝✱❛❥❡ ❞❡ ✲♦r♠✐✳✴♥ ♥♦ q✉❡❞❛rá♥ ✵✐s✐✶✱❡s✷
❯♥❛ ✵❡③ ❝♦✱♦❝❛❞❛ ✱❛ ♣❛♣❡✱❡r❛ ♥♦ t❡♥❞rá ❞❡❢♦r♠❛❝✐♦♥❡s✸
✳♦✱♣❡s ♥✐ ♦tr♦s ❞❡❢❡❝t♦s ✵✐s✐✶✱❡s✷
❆✱t✉r❛ ❞❡ ♣❛♣❡✱❡r❛✿ ✽✹ ❝♠✷
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❉✐♠❡♥s✐♦♥❡s ❞❡ ✱♦s ❞❛❞♦s✿ ✺ ✾✹ ① ✾✹ ① ✾✹ ❝♠✷
❚♦✱❡r❛♥❝✐❛s ❞❡ ❡❥❡❝✉❝✐✴♥✿
❀ ❆✱t✉r❛✿ ➧ ❁✹ ♠♠✷
❀ ❂❡rt✐❝❛✱✐❞❛❞✿ ➧ ✻✹ ♠♠✷
❊✱ ✲♦r♠✐✳♦♥❛❞♦ ❞❡ ✱♦s ❞❛❞♦s ❞❡ ❛♥❝✱❛❥❡ s❡ ✲❛rá ❝♦♥ ✉♥❛
t❡♠♣❡r❛t✉r❛ ❡♥tr❡ ✼➦❈ ② ❃✹➦❈✸ s✐♥ ✱✱✉✵✐❛✷
◆♦ s❡ ✉t✐✱✐③❛rá ✲❛st❛ ❞❡s♣✉és ❞❡ tr❛♥s❝✉rr✐❞❛s ❃✽ ✲ ❞❡ s✉
❝♦✱♦❝❛❝✐✴♥✷
❈♦♥tr♦✱ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐✴♥ ② r❡❝✲❛③♦
❯♥✐❞❛❞ ♠❡❞✐❞❛ s❡✳ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ✱❛ ❉✷❚✷
❈♦♥❞✐❝✐♦♥❡s ❞❡ ✉s♦ ② ♠❛♥t❡♥✐♠✐❡♥t♦
❙❡✳ú♥ ❡s♣❡❝✐❢✐❝❛❝✐♦♥❡s ❞❡ ✱❛ ❉✷❚✷
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❈♦♥❞✐❝✐♦♥❡s ❞❡ ✱♦s ♠❛t❡r✐❛✱❡s ❡s♣❡❝í❢✐❝♦s ②❇♦ ❞❡ ✱❛s ♣❛rt✐❞❛s
❞❡ ♦✶r❛ ❡❥❡❝✉t❛❞❛s
❙❡ ✲❛ ❝♦♥s✐❞❡r❛❞♦ ✱♦s t✐♣♦s s✐✳✉✐❡♥t❡s✿
❀ ❄❛♣❡✱❡r❛s ❞❡ ♣✱❛♥❝✲❛ ❞❡s♣✱❡✳❛❞❛ ❝♦♥ s♦♣♦rt❡ ❞❡ t✉✶♦✷
❀ ❄❛♣❡✱❡r❛s tr♦♥❝♦❝✴♥✐❝❛s ❝♦♥ s♦♣♦rt❡s ♣❛r❛ ❢✐❥❛r ❛
♣❛r❛♠❡♥t♦s ✵❡rt✐❝❛✱❡s✷
❀ ❄❛♣❡✱❡r❛ ❞❡ ♣✱❛♥❝✲❛ ❞❡s♣✱❡✳❛❞❛✿
❊✱ ❝✐✱✐♥❞r♦ ② ✱❛ ✶❛s❡ ❞❡ ✱❛ ♣❛♣❡✱❡r❛ s❡rá♥ ❞❡ ♣✱❛♥❝✲❛
❞❡s♣✱❡✳❛❞❛ ❞❡ ❛❝❡r♦ ✳❛✱✵❛♥✐③❛❞♦✷
▲✱❡✵❛rá ✾ ♣✱❡t✐♥❛s ❞❡ r❡❢✉❡r③♦✸ ✉♥❛ ✲♦r✐③♦♥t❛✱ ❡♥ ✱❛ ♣❛rt❡
s✉♣❡r✐♦r ② ♦tr❛ ❡♥ ✱❛ ✐♥❢❡r✐♦r ② ✉♥❛ ✵❡rt✐❝❛✱ ♣❛r❛ ✱❛ s✉❥❡❝✐✴♥ ❛✱
s♦♣♦rt❡✷
❊✱ r❡❝✉✶r✐♠✐❡♥t♦ ❞❡ ③✐♥❝ s❡rá ✲♦♠♦✳é♥❡♦ ② ❝♦♥t✐♥✉♦ ❡♥ t♦❞❛
✱❛ s✉♣❡r❢✐❝✐❡✷
◆♦ s❡ ❛♣r❡❝✐❛rá♥ ✳r✐❡t❛s✸ ❡①❢♦✱✐❛❝✐♦♥❡s ♥✐ ❞❡s♣r❡♥❞✐♠✐❡♥t♦s
❞❡✱ r❡❝✉✶r✐♠✐❡♥t♦✷
❊✱ t✉✶♦ ❞❡ s♦♣♦rt❡ t❡♥❞rá ✉♥❛ ✱♦♥✳✐t✉❞ t❛✱ q✉❡ ✉♥❛ ✵❡③
❡♠♣♦tr❛❞❛ ❛ ✱❛ ✶❛s❡ ❞❡ ❛♥❝✱❛❥❡✸ ✱❛ ♣❛rt❡ s✉♣❡r✐♦r ❞❡ ✱❛
♣❛♣❡✱❡r❛ q✉❡❞❡ ❛ ✉♥❛ ❛✱t✉r❛ ❞❡ ✽✹ ❝♠ ❞❡✱ s✉❡✱♦✷
❄r❡s❡♥t❛rá ✉♥ ❝♦✱♦r ✉♥✐❢♦r♠❡ ❡♥ t♦❞❛ s✉ s✉♣❡r❢✐❝✐❡✷
❊✱ ❝♦♥❥✉♥t♦ ❡st❛rá ❡①❡♥t♦ ❞❡ ✳♦✱♣❡s ♦ ❞❡❢❡❝t♦s s✉♣❡r❢✐❝✐❛✱❡s✷
❀ ❄❛♣❡✱❡r❛ tr♦♥❝♦❝✴♥✐❝❛✿
❄❛♣❡✱❡r❛ ♣❛r❛ ❛❞♦s❛r ❛ ✉♥ ♣❛r❛♠❡♥t♦✸ ❝♦♥st✐t✉✐❞❛ ♣♦r ✉♥❛
♣❛rt❡ ❢r♦♥t❛✱ ❞❡ ♣✱❡t✐♥❛s ✵❡rt✐❝❛✱❡s✸ ✉♥❛ ♣❛rt❡ ♣♦st❡r✐♦r ❞❡
♣✱❛♥❝✲❛ ✱✐s❛ ② ✉♥❛ ✶❛s❡ ❞❡ ♣✱❛♥❝✲❛ ♣❡r❢♦r❛❞❛✷
❚❡♥❞rá t✉✶♦s ② ♣✱❡t✐♥❛s ❞❡ r❡❢✉❡r③♦ ❡♥ ✱❛ ♣❛rt❡ s✉♣❡r✐♦r ❡
✐♥❢❡r✐♦r ② ❞♦s ❡✱❡♠❡♥t♦s ♣❛r❛ s✉ s✉❥❡❝✐✴♥ ❛✱ ♣❛r❛♠❡♥t♦ ❡♥ ✱❛
♣❛rt❡ s✉♣❡r✐♦r✷
❊st❛rá ❛❝❛✶❛❞❛ ❝♦♥ ✉♥❛ ♠❛♥♦ ❞❡ ♣✐♥t✉r❛ ❛♥t✐♦①✐❞❛♥t❡ ② ❞♦s
❞❡ ❡s♠❛✱t❡✷
❄r❡s❡♥t❛rá ✉♥ ❝♦✱♦r ✉♥✐❢♦r♠❡ ❡♥ t♦❞❛ s✉ s✉♣❡r❢✐❝✐❡✷
❊✱ ❝♦♥❥✉♥t♦ ❡st❛rá ❡①❡♥t♦ ❞❡ ✳♦✱♣❡s ♦ ❞❡❢❡❝t♦s s✉♣❡r❢✐❝✐❛✱❡s✷
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❄✱❡t✐♥❛s ✵❡rt✐❝❛✱❡s✿ ✾✼ ① ❁ ♠♠✷
❄r♦t❡❝❝✐✴♥ ✳❛✱✵❛♥✐③❛❞❛ ❞❡✱ ❝♦♥❥✉♥t♦✿ ✺ ❁❁✼ ✳❇♠❋ ✷
❀ ❄❛♣❡✱❡r❛ tr♦♥❝♦❝✴♥✐❝❛✿
❆✱t✉r❛✿ ❃✹ ❝♠✷
❆♥❝✲♦ s✉♣❡r✐♦r✿ ✾✽✸✼ ❝♠✷
❆♥❝✲♦ ✐♥❢❡r✐♦r✿ ❁❃✸✼ ❝♠✷
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❊s♣❡s♦r ❞❡ ✱❛ ♣✱❛♥❝✲❛ ♣♦st❡r✐♦r✿ ✺ ✻✸✼ ♠♠✷
❉✐á♠❡tr♦ ❞❡ ✱♦s t✉✶♦s tr❛♥s✵❡rs❛✱❡s✿ ✺ ✻❪ ♠♠✷
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❙✉♠✐♥✐str♦✿ ♣♦r ✉♥✐❞❛❞❡s✸ ❡♠♣❛q✉❡t❛❞❛s ❡♥ ❝❛❥❛s✷
❆✱♠❛❝❡♥❛♠✐❡♥t♦✿ ❡♥ s✉ ❡♠✶❛✱❛❥❡ ✲❛st❛ q✉❡ s❡ r❡❛✱✐❝❡✸ ❞❡
♠❛♥❡r❛ q✉❡ ♥♦ s❡ ❞❡❢♦r♠❡♥ ② ❡♥ ✱✉✳❛r❡s ♣r♦t❡✳✐❞♦s ❞❡
✐♠♣❛❝t♦s✷
❈♦♥❞✐❝✐♦♥❡s ❞❡✱ ♣r♦❝❡s♦ ❞❡ ❡❥❡❝✉❝✐✴♥ ❞❡ ✱❛s ♦✶r❛s
❙❡ ✲❛♥ ❝♦♥s✐❞❡r❛❞♦ ✱♦s s✐✳✉✐❡♥t❡s t✐♣♦s✿
❀ ❄❛♣❡✱❡r❛s ❞❡ ♣✱❛♥❝✲❛ ❞❡s♣✱❡✳❛❞❛ ❝♦♥ s♦♣♦rt❡ ❞❡ t✉✶♦
❛♥❝✱❛❞❛ ❝♦♥ ✉♥ ❞❛❞♦ ❞❡ ✲♦r♠✐✳✴♥✷
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❀ ❫♦r♠✐✳♦♥❛❞♦ ❞❡ ❞❛❞♦ ❞❡ ❛♥❝✱❛❥❡✷
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❞❡ ❛❞♦♣t❛r ♣r❡❝❛❃❝✐♦♥❡s ❡s♣❡❝✐❛❁❡s✺
❀♦♥tr♦❁ ② ❝r✐t❡r✐♦s ❞❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝❤❛③♦
Pr❃❡❜❛s ❞❡ s❡r✈✐❝✐♦
❳♦ ❤❛② ♣r❃❡❜❛s ❞❡ s❡r✈✐❝✐♦ ❡s♣❡❝í❢✐❝❛s ❡♥ ❡❁ ♣r♦❝❡s♦ ❞❡ ✐♥st❛❁❛❝✐ó♥✺
✿♥✐❞❛❞ ② ❝r✐t❡r✐♦s ❞❡ ❂❡❞✐❝✐ó♥ ② ❛❜♦♥♦
✇✐tr♦s ❲❁❪ ❞❡ ✈♦❁❃❂❡♥ ♥❡❝❡s❛r✐♦ ♣r♦❝❡❞❡♥t❡ ❞❡ ❁❛ ✐♥st❛❁❛❝✐ó♥ ❞❡ ♦❜r❛✺
✉❃❂✐♥✐str♦ ② ❛❁❂❛❝❡♥❛❂✐❡♥t♦
⑤❡ ❂❛♥❡r❛ q❃❡ ♥♦ s❡ ❛❁t❡r❡♥ s❃s ❝♦♥❞✐❝✐♦♥❡s✺

❩✺ ❆⑤❏❵❏⑥❑✉ P❆✸❆ ❍❑✸▼❏●❑❳❊✉❅ ▼❑✸❵❊✸❑✉ ⑦ ✇❊❀❍❆⑤❆✉

❀♦♥❞✐❝✐♦♥❡s ❞❡ ❁♦s ❂❛t❡r✐❛❁❡s ② ❞❡ ❁❛s ♣❛rt✐❞❛s ❞❡ ♦❜r❛ ❡❥❡❝❃t❛❞❛s
❆❞✐t✐✈♦s s♦♥ ❛q❃❡❁❁❛s s❃st❛♥❝✐❛s q❃❡ ❛❁ ✐♥❝♦r♣♦r❛rs❡ ❛ ❁♦s ❂♦rt❡r♦s❅
❤♦r❂✐❣♦♥❡s ♦ ❁❡❝❤❛❇❞❛s❅ ❡♥ ❃♥❛ ♣r♦♣♦r❝✐ó♥ ♥♦ s❃♣❡r✐♦r ❛❁ ❴⑧❅ ♣r♦❞❃❝❡♥
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❝♦❂♣♦rt❛❂✐❡♥t♦✺
✉❡ ❝❁❛s✐❢✐❝❛♥ ❡♥❄
✹✺ ❆❞✐t✐✈♦s q❃í❂✐❝♦s
❩✺ Pr♦❞❃❝t♦s ❛❞✐t✐✈♦s ❂✐♥❡r❛❁❡s ♣❃③♦❁á♥✐❝♦s ♦ ✐♥❡rt❡s✺
P❃❡❞❡♥ s❡r❄ ❛✐r❡❛♥t❡s❅ ❛♥t✐❝♦♥❣❡❁❛♥t❡❅ ❢❁❃✐❞✐❢✐❝❛♥t❡❅ ❤✐❞ró❢❃❣♦❅ ✐♥❤✐❜✐❞♦r ❞❡❁
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✇♦s ❛❞✐t✐✈♦s ♣❃❡❞❡♥ s❃❂✐♥✐str❛rs❡ ❡♥ ❡st❛❞♦ ❁íq❃✐❞♦ ♦ só❁✐❞♦✺ ⑤❡
s❃❂✐♥✐str❛rs❡ ❡♥ ❡st❛❞♦ ❁íq❃✐❞♦❅ s❃ s♦❁❃❜✐❁✐❞❛❞ ❡♥ ❛❣❃❛ s❡rá t♦t❛❁❅
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só❁✐❞♦❅ ❞❡❜❡rá s❡r ❢á❝✐❁❂❡♥t❡ s♦❁❃❜❁❡ ❡♥ ❛❣❃❛ ♦ ❞✐s♣❡rs❛❜❁❡❅ ❝♦♥ ❁❛
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❞❡ ❛❁❣❃♥❛ ✐❂♣♦rt❛♥❝✐❛✺
❩✺ ●r❃♣♦s q❃í❂✐❝♦s ❛ q❃❡ ♣❡rt❡♥❡❝❡♥ ❁♦s ❡❁❡❂❡♥t♦s ❛❝t✐✈♦s ❞❡ ❜❛s❡ ❞❡ ❁♦s
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❈❧✱s❡s ✻✺✳ ✻✺❆❄ ✷ ♠❡s❡s❃
❈❧✱s❡s ✺✺✳ ✺✺✱❄ ✶ ♠❡s❃

✻❃ ▼❖❘❚❊❘❖❙

❈✽♥❞✐❝✐✽♥❡s ❞❡ ❧✽s ♠✱✹❡✿✐✱❧❡s ② ❞❡ ❧✱s ✼✱✿✹✐❞✱s ❞❡ ✽❜✿✱ ❡❥❡❝✉✹✱❞✱s
▼❡③❝❧✱ ❞❡ ✱✿❡♥✱✳ ❝❡♠❡♥✹✽✳ ✱❣✉✱ ② ❝✱❧ ●✹✐✼✽s ❜❍ ❡♥ ✱❧❣✉♥✽s ❝✱s✽s ②❏✽
✱❞✐✹✐✈✽s ❡♥ ✱❧❣✉♥✽s ✽✹✿✽s❃
❈❡♠❡♥✹✽ ✉✹✐❧✐③✱❞✽❄
❅ ▼✽✿✹❡✿✽ ❞❡ ❝❡♠❡♥✹✽ ❜❧✱♥❝✽❄ ■ ❅ ❖❏✸✺ ▲❃
❅ ❖✹✿✽s❄ ■ ❅ ❖❏✸✺❃
❙❡ ❝✽♥s✐❞❡✿✱♥ ❧✽s s✐❣✉✐❡♥✹❡s ✱❞✐✹✐✈✽s❄
❅ ❆✐✿❡✱♥✹❡❃
❅ ◗✐❞✿❂❢✉❣✽❃
❅ ❆♥✹✐❝✽♥❣❡❧✱♥✹❡❃
❅ ❈✽❧✽✿✱♥✹❡❃
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➊✱s ❞❡♥✽♠✐♥✱❝✐✽♥❡s ❝✽♠✉♥❡s s✽♥ ✽ ❜✐❡♥ ✼✽✿ s✉ ✿❡s✐s✹❡♥❝✐✱✳ ✹✐✼✽ ❞❡ ♠✽✿✹❡✿✽
●▼❅✺✳ ▼❅✶✵✳ ❡✹❝❃❍✳ ✽ ❜✐❡♥ ✼✽✿ s✉ ✼✿✽✼✽✿❝✐❂♥ ❞❡ ❝❡♠❡♥✹✽❄✱✿❡♥✱ ●✶❄✻✳ ✶❄✸✳ ✶❄❀❍❃
❙❡ ✉✹✐❧✐③✱✿á ✼✿❡❢❡✿❡♥✹❡♠❡♥✹❡ ❡❧ ♠✽✿✹❡✿✽ ✶❄❀✳ ✼✱✿✱ ❢á❜✿✐❝✱s ❞❡ ❧✱❞✿✐❧❧✽✳
✱✿q✉❡✹✱s✳ ✼✽③✽s ❡✹❝❃
❊♥ ❧✽s ♠✽✿✹❡✿✽s ✼✱✿✱ ❢á❜✿✐❝✱s ❧✱ ❝✽♥s✐s✹❡♥❝✐✱ s❡✿á ✹✱❧ q✉❡ ❡❧ ✱s✐❡♥✹✽ ❡♥ ❝✽♥✽
❞❡ ❆❜✿✱❁✱♠s s❡✱ ❞❡ ✶➋ ➌ ✷ ❝♠❃
❈✽♥❞✐❝✐✽♥❡s ❞❡❧ ✼✿✽❝❡s✽ ❞❡ ❡❥❡❝✉❝✐❂♥ ❞❡ ❧✱s ✽❜✿✱s
➊✱ ♠❡③❝❧✱ ✼✽❞✿á ✿❡✱❧✐③✱✿s❡ ✱ ♠✱♥✽ ✽ ♠❡❝á♥✐❝✱♠❡♥✹❡ ❡♥ ❁✽✿♠✐❣✽♥❡✿✱❃
➊✱ ♠❡③❝❧✱ s❡✿á ❁✽♠✽❣é♥❡✱ ② s✐♥ s❡❣✿❡❣✱❝✐✽♥❡s❃
P✱✿✱ ❧✱ ❡❧✱❜✽✿✱❝✐❂♥ ② ❧✱ ✉✹✐❧✐③✱❝✐❂♥ ❞❡ ♠✽✿✹❡✿✽s✳ ❧✱ ✹❡♠✼❡✿✱✹✉✿✱ ✱♠❜✐❡♥✹❡
❡s✹✱✿á ❡♥✹✿❡ ✺➦❈ ② ✻✵➦❈❃
➊✱ ❁✽✿♠✐❣✽♥❡✿✱ ❡s✹✱✿á ❧✐♠✼✐✱ ✱♥✹❡s ❞❡ ❝✽♠❡♥③✱✿ ❧✱ ❡❧✱❜✽✿✱❝✐❂♥❃
❙✐ s❡ ❡❧✱❜✽✿✱ ✱ ♠✱♥✽✳ s❡ ❁✱✿á s✽❜✿❡ ✉♥ ✼✐s✽ ✐♠✼❡✿♠❡✱❜❧❡❃

❊❧ ❝❡♠❡♥✹✽ ② ❧✱ ✱✿❡♥✱ s❡ ♠❡③❝❧✱✿á♥ ❡♥ s❡❝✽ ❁✱s✹✱ ❝✽♥s❡❣✉✐✿ ✉♥ ✼✿✽❞✉❝✹✽
❁✽♠✽❣é♥❡✽ ❞❡ ❝✽❧✽✿ ✉♥✐❢✽✿♠❡❃ ❆ ❝✽♥✹✐♥✉✱❝✐❂♥ s❡ ✱ñ✱❞✐✿á ❧✱ ❝✱♥✹✐❞✱❞ ❞❡
✱❣✉✱ ❡s✹✿✐❝✹✱♠❡♥✹❡ ♥❡❝❡s✱✿✐✱ ✼✱✿✱ q✉❡✳ ✉♥✱ ✈❡③ ❜✱✹✐❞✱ ❧✱ ♠✱s✱✳ ✹❡♥❣✱ ❧✱
❝✽♥s✐s✹❡♥❝✐✱ ✱❞❡❝✉✱❞✱ ✼✱✿✱ s✉ ✉s✽ ❡♥ ❧✱ ✽❜✿✱❃
❊❧ ✱❞✐✹✐✈✽ s❡ ✱ñ✱❞✐✿á s✐❣✉✐❡♥❞✽ ❧✱s ✐♥s✹✿✉❝❝✐✽♥❡s ❞❡❧ ❢✱❜✿✐❝✱♥✹❡✳ ❡♥ ❝✉✱♥✹✽ ✱
✼✿✽✼✽✿❝✐✽♥❡s✳ ♠✽♠❡♥✹✽ ❞❡ ✐♥❝✽✿✼✽✿✱❝✐❂♥ ✱ ❧✱ ♠❡③❝❧✱ ② ✹✐❡♠✼✽ ❞❡ ✱♠✱s✱❞✽
② ✉✹✐❧✐③✱❝✐❂♥❃
◆✽ s❡ ♠❡③❝❧✱✿á♥ ♠✽✿✹❡✿✽s ❞❡ ❞✐s✹✐♥✹✱ ❝✽♠✼✽s✐❝✐❂♥❃
❙❡ ✉✹✐❧✐③✱✿á ✱♥✹❡s ❞❡ q✉❡ ✼✱s❡♥ ❞✽s ❁✽✿✱s ❞❡s❞❡ ❧✱ ✱♠✱s✱❞✱❃
❈✽♥✹✿✽❧ ② ❝✿✐✹❡✿✐✽s ❞❡ ✱❝❡✼✹✱❝✐❂♥ ② ✿❡❝❁✱③✽
P✿✉❡❜✱s ❞❡ s❡✿✈✐❝✐✽
◆✽ ❁✱② ✼✿✉❡❜✱s ❞❡ s❡✿✈✐❝✐✽ ❡s✼❡❝í❢✐❝✱s ❡♥ ❡❧ ✼✿✽❝❡s✽ ❞❡ ✐♥s✹✱❧✱❝✐❂♥❃
❯♥✐❞✱❞ ② ❝✿✐✹❡✿✐✽s ❞❡ ♠❡❞✐❝✐❂♥ ② ✱❜✽♥✽
♠➍ ❞❡ ✈✽❧✉♠❡♥ ♥❡❝❡s✱✿✐✽ ❡❧✱❜✽✿✱❞✽ ❡♥ ❧✱ ✽❜✿✱❃
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❈✽♥❞✐❝✐✽♥❡s ❞❡ ❧✽s ♠✱✹❡✿✐✱❧❡s ② ❞❡ ❧✱s ✼✱✿✹✐❞✱s ❞❡ ✽❜✿✱ ❡❥❡❝✉✹✱❞✱s
▼❡③❝❧✱ ❞❡ ❝❡♠❡♥✹✽✳ á✿✐❞✽s✳ ✱✿❡♥✱✳ ✱❣✉✱ ②✳ ❡♥ s✉ ❝✱s✽✳ ✱❞✐✹✐✈✽s❃
➊✱ ♠❡③❝❧✱ s❡✿á ❁✽♠✽❣é♥❡✱ ② s✐♥ s❡❣✿❡❣✱❝✐✽♥❡s❃
❊♥ ♥✐♥❣ú♥ ❝✱s✽ ❧✱ ✼✿✽✼✽✿❝✐❂♥ ❡♥ ✼❡s✽ ❞❡❧ ✱❞✐✹✐✈✽ s❡✿á s✉✼❡✿✐✽✿ ✱❧ ✺➏ ❞❡❧
✼❡s✽ ❞❡❧ ❝❡♠❡♥✹✽ ✉✹✐❧✐③✱❞✽❃
➊✽s ❝✽♠✼✽♥❡♥✹❡s ❞❡❧ ❁✽✿♠✐❣❂♥✳ s✉ ❞✽s✐❢✐❝✱❝✐❂♥✳ ❡❧ ✼✿✽❝❡s✽ ❞❡ ❢✱❜✿✐❝✱❝✐❂♥ ②
❡❧ ✹✿✱♥s✼✽✿✹❡ ❡s✹✱✿á ❞❡ ✱❝✉❡✿❞✽ ❝✽♥ ❧✱s ✼✿❡s❝✿✐✼❝✐✽♥❡s ❞❡ ❧✱ ❊◗❊✳ ✹✱♥✹✽ s✐ ❡❧
✉s✽ ❡s ❞❡ ❁✽✿♠✐❣❂♥ ❡♥ ♠✱s✱ ✽ ✱✿♠✱❞✽✳ ❝✽♠✽ ❝✽♥ ✱✿♠✱❞✉✿✱s ✼✿❡✹❡♥s✱❞✱s❃
❙❡❣ú♥ s✉ ✿❡s✐s✹❡♥❝✐✱ ✱❧ ✱✹✱q✉❡ q✉í♠✐❝✽✳ s❡ ❝❧✱s✐❢✐❝✱♥ ❡♥❄
❅ ◗✽✿♠✐❣✽♥❡s ❞❡ ✹✐✼✽ ◗❄ ❁✽✿♠✐❣❂♥ ❝✽♠✼✱❝✹✽✳ ❞❡ ✱❧✹✱ ❞✉✿✱❜✐❧✐❞✱❞ ✼✱✿✱ s✉ ✉s✽
❡♥ ❡s✹✿✉❝✹✉✿✱s✳ ❝✐♠❡♥✹✱❝✐✽♥❡s ② s✽❧❡✿✱s q✉❡ ♥✽ ❡s✹é♥ ❡♥ ❝✽♥✹✱❝✹✽ ❝✽♥
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✉s✽ ❡♥ ❡s✹✿✉❝✹✉✿✱s✳ ❝✐♠❡♥✹✱❝✐✽♥❡s ② s✽❧❡✿✱s q✉❡ ❡s✹é♥ ❡♥ ❝✽♥✹✱❝✹✽ ❝✽♥
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♠❃ ✵❡ ✈✳❧✉♠❡♥ ♥❡❝❡✷❛r✐✳ ❡❧❛❜✳r❛✵✳ ❡♥ ❧❛ ✳❜r❛ ✳ ✷✉♠✐♥✐✷tr❛✵✳ ❡♥ ✳❜r❛✽
❅✉♠✐♥✐✷tr✳ ② ❛❧♠❛❝❡♥❛♠✐❡♥t✳
✸✳r♠✐❣✳♥❡✷ ✵❡ ♣❧❛♥t❛✿
❀❧ ✶❛❜r✐❝❛♥t❡ ❡♥tr❡❣❛rá ✉♥❛ ✼✳❥❛ ✵❡ ✷✉♠✐♥✐✷tr✳ ❝✳♥ ❝❛✵❛ ❝❛r❣❛ ✵❡ ✼✳r♠✐❣ó♥
✵✳♥✵❡ ✷❡ ✐♥✵✐q✉❡✿
✲ ❁✳♠❜r❡ ✵❡❧ ✶❛❜r✐❝❛♥t❡ ✳ ♠❛r❝❛ ❝✳♠❡r❝✐❛❧✽
✲ ❁ú♠❡r✳ ✵❡ ❧❛ ✷❡r✐❡ ✵❡ ❧❛ ✼✳❥❛ ✵❡ ✷✉♠✐♥✐✷tr✳✽
✲ ❆❡❝✼❛ ✵❡ ✷✉♠✐♥✐✷tr✳✽
✲ ❁✳♠❜r❡ ✵❡❧ ✉✷✉❛r✐✳✽
✲ ❏✵❡♥t✐✶✐❝❛❝✐ó♥ ✵❡❧ ✈❡✼í❝✉❧✳ ✵❡ tr❛♥✷♣✳rt❡✽
✲ ✱❛♥t✐✵❛✵ ✷✉♠✐♥✐✷tr❛✵❛✽
✲ ❀✷♣❡❝✐✶✐❝❛❝✐✳♥❡✷ ✵❡❧ ✼✳r♠✐❣ó♥✿
✹❡✷✐✷t❡♥❝✐❛ ❝❛r❛❝t❡rí✷t✐❝❛✽
✱✳♥t❡♥✐✵✳ ♠á①✐♠✳ ② ♠í♥✐♠✳ ✵❡ ❝❡♠❡♥t✳ ♣✳r ♠❑ ✽
✺✐♣✳✴ ❝❧❛✷❡✴ ❝❛t❡❣✳rí❛ ② ♠❛r❝❛ ✵❡❧ ❝❡♠❡♥t✳✽
✱✳♥✷✐✷t❡♥❝✐❛ ② r❡❧❛❝✐ó♥ ♠á①✐♠❛ ❛❣✉❛▼❝❡♠❡♥t✳✽
✺❛♠❛ñ✳ ♠á①✐♠✳ ✵❡❧ ár✐✵✳✽
✺✐♣✳ ✵❡ ❛✵✐t✐✈✳ ✷❡❣ú♥ ❧❛ ❯❁❀ ❂❃✲❍●●✽
✲ ❈❡✷✐❣♥❛❝✐ó♥ ❡✷♣❡❝í✶✐❝❛ ✵❡❧ ❧✉❣❛r ✵❡ ✷✉♠✐♥✐✷tr✳✽
✲ ✱❛♥t✐✵❛✵ ✵❡ ✼✳r♠✐❣ó♥ ✵❡ ❧❛ ❝❛r❣❛✽
✲ ✸✳r❛ ✵❡ ❝❛r❣❛ ✵❡❧ ❝❛♠✐ó♥✽
✲ ✸✳r❛ ❧í♠✐t❡ ♣❛r❛ ✉t✐❧✐③❛r ❡❧ ✼✳r♠✐❣ó♥✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡ ❧✳✷ ♠❛t❡r✐❛❧❡✷ ② ✵❡ ❧❛✷ ♣❛rt✐✵❛✷ ✵❡ ✳❜r❛ ❡❥❡❝✉t❛✵❛✷
◆❛✵❡r❛ ♣❛r❛ ❡♥t✐❜❛❝✐✳♥❡✷✴ ❛♣❡✳✷✴ ❝✐♠❜r❛✷✴ ❛♥✵❛♠✐✳✷✴ ❡♥❝✳✶r❛✵✳✷✴ ✵❡♠á✷
♠❡✵✐✳✷ ❛✉①✐❧✐❛r❡✷ ② ❝❛r♣✐♥t❡rí❛ ✵❡ ❛r♠❛r ② ✵❡ t❛❧❧❡r✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ❡❥❡❝✉❝✐ó♥ ✵❡ ❧❛✷ ✳❜r❛✷
❁✳ ✼❛② ❝✳♥✵✐❝✐✳♥❡✷ ❡✷♣❡❝í✶✐❝❛✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
✱✳♥tr✳❧ ② ❝r✐t❡r✐✳✷ ✵❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝✼❛③✳
❈❡❜❡rá ❝✉♠♣❧✐r ❧❛✷ ❝✳♥✵✐❝✐✳♥❡✷ ✷✐❣✉✐❡♥t❡✷✿
✲ sr✳❝❡✵❡r ✵❡ tr✳♥❝✳✷ ✷❛♥✳✷ ❛♣❡❛✵✳✷ ❡♥ ✷❛③ó♥✽
✲ ✸❛❜❡r ✷✐✵✳ ✵❡✷❡❝❛✵❛✴ ♣✳r ♠❡✵✐✳✷ ♥❛t✉r❛❧❡✷ ✳ ❛rt✐✶✐❝✐❛❧❡✷ ✵✉r❛♥t❡ ❡❧ t✐❡♠♣✳
♥❡❝❡✷❛r✐✳ ✼❛✷t❛ ❛❧❝❛♥③❛r ❡❧ ❣r❛✵✳ ✵❡ ✼✉♠❡✵❛✵ ♣r❡❝✐✷✳ ♣❛r❛ ❧❛✷ ❝✳♥✵✐❝✐✳♥❡✷
✵❡ ✉✷✳ ❛ q✉❡ ✷❡ ✵❡✷t✐♥❡✽
✲ ❁✳ ♣r❡✷❡♥t❛r ✷✐❣♥✳ ❛❧❣✉♥✳ ✵❡ ♣✉tr❡✶❛❝❝✐ó♥✴ ❛tr✳♥❛✵✉r❛✷✴ ❝❛r❝✳♠❛✷ ✳
❛t❛q✉❡ ✵❡ ✼✳♥❣✳✷✽
✲ ❀✷t❛r ❡①❡♥t❛ ✵❡ ❣r✐❡t❛✷✴ ❧✉♣✐❛✷✴ ② ✈❡rr✉❣❛✷✴ ♠❛♥❝✼❛✷ ✳ ❝✉❛❧q✉✐❡r ✳tr✳
✵❡✶❡❝t✳ q✉❡ ♣❡r❥✉✵✐q✉❡ ✷✉ ✷✳❧✐✵❡③ ② r❡✷✐✷t❡♥❝✐❛✽ ❀♥ ♣❛rt✐❝✉❧❛r✴ ❝✳♥t❡♥✵rá ❡❧
♠❡♥✳r ♥ú♠❡r✳ ♣✳✷✐❜❧❡ ✵❡ ♥✉✵✳✷✴ ❧✳✷ ❝✉❛❧❡✷✴ ❡♥ t✳✵✳ ❝❛✷✳✴ t❡♥✵rá♥ ✉♥
❡✷♣❡✷✳r ✐♥✶❡r✐✳r ❛ ❧❛ ✷é♣t✐♠❛ ♣❛rt❡ ❊✻▼P❋ ✵❡ ❧❛ ♠❡♥✳r ✵✐♠❡♥✷✐ó♥ ✵❡ ❧❛ ♣✐❡③❛✽
✲ ✺❡♥❡r ✷✉✷ ✶✐❜r❛✷ r❡❝t❛✷ ② ♥✳ r❡✈✐r❛✵❛✷ ✳ ❡♥tr❡❧❛③❛✵❛✷ ② ♣❛r❛❧❡❧❛✷ ❛ ❧❛
♠❛②✳r ✵✐♠❡♥✷✐ó♥ ✵❡ ❧❛ ♣✐❡③❛✽
✲ sr❡✷❡♥t❛r ❛♥✐❧❧✳✷ ❛♥✉❛❧❡✷ ✵❡ ❛♣r✳①✐♠❛✵❛ r❡❣✉❧❛r✐✵❛✵✴ ✷✐♥ ❡①❝❡♥tr✐❝✐✵❛✵ ✵❡
❝✳r❛③ó♥ ♥✐ ❡♥tr❡❝✳rt❡③❛✽
✲ ❈❛r ✷✳♥✐✵✳ ❝❧❛r✳ ♣✳r ♣❡r❝✉✷✐ó♥✽
✲ ❁✳ ✷❡ ♣❡r♠✐t✐rá ❡♥ ♥✐♥❣ú♥ ❝❛✷✳ ♠❛✵❡r❛ ✷✐♥ ✵❡✷❝✳rt❡③❛r ♥✐ ✷✐q✉✐❡r❛ ❡♥ ❧❛✷
❡♥t✐❜❛❝✐✳♥❡✷ ✳ ❛♣❡✳✷✽
✽ ✲ ▲❛✷ ✵✐♠❡♥✷✐✳♥❡✷ ② ✶✳r♠❛ ✵❡ ❧❛ ♠❛✵❡r❛ ✷❡rá♥✴ ❡♥ ❝❛✵❛ ❝❛✷✳✴ ❧❛✷
❛✵❡❝✉❛✵❛✷ ♣❛r❛ ❣❛r❛♥t✐③❛r ❧❛ r❡✷✐✷t❡♥❝✐❛ ✵❡ ❧✳✷ ❡❧❡♠❡♥t✳✷ ✵❡ ❧❛
❝✳♥✷tr✉❝❝✐ó♥ ❡♥ ♠❛✵❡r❛◗ ❝✉❛♥✵✳ ✷❡ tr❛t❡ ✵❡ ❝✳♥✷tr✉❝❝✐✳♥❡✷ ✵❡ ❝❛rá❝t❡r
✵❡✶✐♥✐t✐✈✳ ✷❡ ❛❥✉✷t❛rá♥ ❛ ❧❛✷ ✵❡✶✐♥✐✵❛✷ ❡♥ ❧✳✷ s❧❛♥✳✷ ✳ ❧❛✷ ❛♣r✳❜❛✵❛✷ ♣✳r ❡❧
❈✐r❡❝t✳r✽

✲ ▲❛ ♠❛✵❡r❛ ✵❡ ❝✳♥✷tr✉❝❝✐ó♥ ❡✷❝✉❛✵r❛✵❛ ✷❡rá ❛❧ ✼✐❧✳✴ ❝✳rt❛✵❛ ❛ ✷✐❡rr❛ ② ✵❡
❛r✐✷t❛✷ ✈✐✈❛✷ ② ❧❧❡♥❛✷✽
sr✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳
❁✳ ✼❛② ♣r✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳ ❡✷♣❡❝í✶✐❝❛✷ ❡♥ ❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
❯♥✐✵❛✵ ② ❝r✐t❡r✐✳✷ ✵❡ ♠❡✵✐❝✐ó♥ ② ❛❜✳♥✳
♠❑ ✵❡ ✈✳❧✉♠❡♥ ♥❡❝❡✷❛r✐✳ ✷✉♠✐♥✐✷tr❛✵✳ ❡♥ ✳❜r❛✽
❅✉♠✐♥✐✷tr✳ ② ❛❧♠❛❝❡♥❛♠✐❡♥t✳
❈❡ ♠❛♥❡r❛ q✉❡ ♥✳ ✷❡ ✵❡✶✳r♠❡♥✴ ❡♥ ❧✉❣❛r❡✷ ✷❡❝✳✷ ② ✈❡♥t✐❧❛✵✳✷✴ ✷✐♥ ❝✳♥t❛❝t✳
✵✐r❡❝t✳ ❝✳♥ ❡❧ ✷✉❡❧✳✽

P✽ ◆❉❈❀✹❉ ❉❯❳❏▲❏❉✹ ❈❀ ✱❖❁❅✺✹❯✱✱❏❘❁

✱✳♥✵✐❝✐✳♥❡✷ ✵❡ ❧✳✷ ♠❛t❡r✐❛❧❡✷ ② ✵❡ ❧❛✷ ♣❛rt✐✵❛✷ ✵❡ ✳❜r❛ ❡❥❡❝✉t❛✵❛✷
◆❛✵❡r❛ ♣❛r❛ ❡♥t✐❜❛❝✐✳♥❡✷ ② ♠❡✵✐✳✷ ❛✉①✐❧✐❛r❡✷✽
✲ ❈❡❜❡rá t❡♥❡r ✵✐♠❡♥✷✐✳♥❡✷ ✷✉✶✐❝✐❡♥t❡✷ ♣❛r❛ ✳✶r❡❝❡r ❧❛ ♥❡❝❡✷❛r✐❛ r❡✷✐✷t❡♥❝✐❛
♣❛r❛ ❧❛ ✷❡❣✉r✐✵❛✵ ✵❡ ❧❛ ✳❜r❛ ② ✵❡ ❧❛✷ ♣❡r✷✳♥❛✷✽
◆❛✵❡r❛ ♣❛r❛ ❡♥❝✳✶r❛✵✳✷ ② ❝✐♠❜r❛✷
✲ ✺❡♥✵rá ❧❛ ✷✉✶✐❝✐❡♥t❡ r✐❣✐✵❡③ ♣❛r❛ ✷✳♣✳rt❛r ✷✐♥ ✵❡✶✳r♠❛❝✐✳♥❡✷ ♣❡r❥✉✵✐❝✐❛❧❡✷
❧❛✷ ❛❝❝✐✳♥❡✷ ✵❡ ❝✉❛❧q✉✐❡r ♥❛t✉r❛❧❡③❛ q✉❡ ♣✉❡✵❛♥ ♣r✳✵✉❝✐r✷❡ ❡♥ ❧❛ ♣✉❡✷t❛ ❡♥
✳❜r❛ ② ✈✐❜r❛✵✳ ✵❡❧ ✼✳r♠✐❣ó♥✽
✲ ▲❛ ♠❛✵❡r❛ ♣❛r❛ ❡♥❝✳✶r❛✵✳✷ ✷❡rá ♣r❡✶❡r✐❜❧❡♠❡♥t❡ ✵❡ ❡✷♣❡❝✐❡✷ r❡✷✐♥✳✷❛✷✴ ②
✵❡ ✶✐❜r❛ r❡❝t❛✽ ▲❛ ♠❛✵❡r❛ ❛✷❡rr❛✵❛ ✷❡ ❛❥✉✷t❛rá✴ ❝✳♠✳ ♠í♥✐♠✳✴ ❛ ❧❛ ❝❧❛✷❡
❏▼❂●✴ ✷❡❣ú♥ ❧❛ ❁✳r♠❛ ❯❁❀ ✾❙ ✾❍✾✽
✲ ❅❡❣ú♥ ✷❡❛ ❧❛ ❝❛❧✐✵❛✵ ❡①✐❣✐✵❛ ❛ ❧❛ ✷✉♣❡r✶✐❝✐❡ ✵❡❧ ✼✳r♠✐❣ó♥ ❧❛✷ t❛❜❧❛✷ ♣❛r❛ ❡❧
✶✳rr✳ ✳ t❛❜❧❡r✳ ✵❡ ❧✳✷ ❡♥❝✳✶r❛✵✳✷ ✷❡rá✿ ❛❋ ♠❛❝✼✐✼❡♠❜r❛✵❛◗ ❜❋ ❡✷❝✉❛✵r❛✵❛
❝✳♥ ✷✉✷ ❛r✐✷t❛✷ ✈✐✈❛✷ ② ❧❧❡♥❛✷✴ ❝❡♣✐❧❧❛✵❛ ② ❡♥ ❜r✉t✳✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ❡❥❡❝✉❝✐ó♥ ✵❡ ❧❛✷ ✳❜r❛✷
❁✳ ✼❛② ❝✳♥✵✐❝✐✳♥❡✷ ❡✷♣❡❝í✶✐❝❛✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
✱✳♥tr✳❧ ② ❝r✐t❡r✐✳✷ ✵❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝✼❛③✳
◆❛✵❡r❛ ♣❛r❛ ❡♥t✐❜❛❝✐✳♥❡✷ ② ♠❡✵✐✳✷ ❛✉①✐❧✐❛r❡✷✽
✲ ❅❡ ❡♠♣❧❡❛rá♥ ♠❛✵❡r❛✷ ✷❛♥❛✷✴ ❝✳♥ ❡①❝❧✉✷✐ó♥ ✵❡ ❛❧t❡r❛❝✐✳♥❡✷ ♣✳r
♣✉✵r✐❝✐ó♥✴ ❛✉♥q✉❡ ✷❡rá♥ ❛✵♠✐✷✐❜❧❡✷ ❛❧t❡r❛❝✐✳♥❡✷ ✵❡ ❝✳❧✳r✴ ❝✳♠✳ ❡❧ ❛③✉❧❛✵✳
❡♥ ❧❛✷ ❝✳♥í✶❡r❛✷✽
✲ ❈❡❜❡rá ❡✷t❛r ❡①❡♥t❛ ✵❡ ✶r❛❝t✉r❛✷ ♣✳r ❝✳♠♣r❡✷✐ó♥✽
✲ s✳✷❡❡rá ✉♥❛ ✵✉r❛❜✐❧✐✵❛✵ ♥❛t✉r❛❧ ❛❧ ♠❡♥✳✷ ✐❣✉❛❧ ❛ ❧❛ q✉❡ ♣r❡✷❡♥t❛ ❡❧ ♣✐♥✳
➠✷②❧✈❡✷tr✐✷➺✽
◆❛✵❡r❛ ♣❛r❛ ❡♥❝✳✶r❛✵✳✷ ② ❝✐♠❜r❛✷✽
✲ ❅ó❧✳ ✷❡ ❡♠♣❧❡❛rá♥ t❛❜❧❛✷ ✵❡ ♠❛✵❡r❛ ❝✉②❛ ♥❛t✉r❛❧❡③❛ ② ❝❛❧✐✵❛✵ ✳ ❝✉②✳
tr❛t❛♠✐❡♥t✳ ✳ r❡✈❡✷t✐♠✐❡♥t✳ ❣❛r❛♥t✐❝❡ q✉❡ ♥✳ ✷❡ ♣r✳✵✉❝✐rá♥ ♥✐ ❛❧❛❜❡✳✷ ♥✐
✼✐♥❝✼❛♠✐❡♥t✳✷ q✉❡ ♣✉❡✵❛♥ ✵❛r ❧✉❣❛r ❛ ✶✉❣❛✷ ✵❡❧ ♠❛t❡r✐❛❧ ✶✐♥✳ ✵❡❧ ✼✳r♠✐❣ó♥
✶r❡✷❝✳✴ ✳ ❛ ✐♠♣❡r✶❡❝❝✐✳♥❡✷ ❡♥ ❧✳✷ ♣❛r❛♠❡♥t✳✷✽
✲ ▲❛✷ t❛❜❧❛✷ ♣❛r❛ ✶✳rr✳✷ ✳ t❛❜❧❡r✳✷ ✵❡ ❡♥❝✳✶r❛✵✳✷ ❡✷t❛rá♥ ❡①❡♥t❛✷ ✵❡
✷✉✷t❛♥❝✐❛✷ ♥✳❝✐✈❛✷ ♣❛r❛ ❡❧ ✼✳r♠✐❣ó♥ ✶r❡✷❝✳ ② ❡♥✵✉r❡❝✐✵✳ ✳ q✉❡ ♠❛♥❝✼❡♥ ✳
❝✳❧✳r❡❡♥ ❧✳✷ ♣❛r❛♠❡♥t✳✷✽
sr✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳
❁✳ ✼❛② ♣r✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳ ❡✷♣❡❝í✶✐❝❛✷ ❡♥ ❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
❯♥✐✵❛✵ ② ❝r✐t❡r✐✳✷ ✵❡ ♠❡✵✐❝✐ó♥ ② ❛❜✳♥✳
♠❑ ✵❡ ✈✳❧✉♠❡♥ ♥❡❝❡✷❛r✐✳ ✷✉♠✐♥✐✷tr❛✵✳ ❡♥ ✳❜r❛✽
❅✉♠✐♥✐✷tr✳ ② ❛❧♠❛❝❡♥❛♠✐❡♥t✳
❈❡ ♠❛♥❡r❛ q✉❡ ♥✳ ✷❡ ✵❡✶✳r♠❡♥✴ ❡♥ ❧✉❣❛r❡✷ ✷❡❝✳✷ ② ✈❡♥t✐❧❛✵✳✷✴ ✷✐♥ ❝✳♥t❛❝t✳
✵✐r❡❝t✳ ❝✳♥ ❡❧ ✷✉❡❧✳✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡ ❧✳✷ ♠❛t❡r✐❛❧❡✷ ② ✵❡ ❧❛✷ ♣❛rt✐✵❛✷ ✵❡ ✳❜r❛ ❡❥❡❝✉t❛✵❛✷
✺❛❜❧ó♥ ✵❡ ♠❛✵❡r❛ ♣r✳❝❡✵❡♥t❡ ✵❡ tr✳♥❝✳✷ ✷❛♥✳✷ ✵❡ ✶✐❜r❛✷ r❡❝t❛✷✴ ✉♥✐✶✳r♠❡✷✴
❛♣r❡t❛✵❛✷ ② ♣❛r❛❧❡❧❛✷✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ❡❥❡❝✉❝✐ó♥ ✵❡ ❧❛✷ ✳❜r❛✷
❁✳ ✼❛② ❝✳♥✵✐❝✐✳♥❡✷ ❡✷♣❡❝í✶✐❝❛✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
✱✳♥tr✳❧ ② ❝r✐t❡r✐✳✷ ✵❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝✼❛③✳
✲ ❁✳ ♣r❡✷❡♥t❛rá♥ ✷✐❣♥✳✷ ✵❡ ♣✉tr❡✶❛❝❝✐ó♥✴ ❝❛r❝✳♠❛✴ ✼✳♥❣✳✷✴ ♥✉✵✳✷ ♠✉❡rt✳✷✴
❛✷t✐❧❧❛✷✴ ❣❡♠❛✷ ♥✐ ✵❡❝✳❧✳r❛❝✐✳♥❡✷✽
✲ ❅❡ ❛✵♠✐t✐rá♥ ❣r✐❡t❛✷ ✷✉♣❡r✶✐❝✐❛❧❡✷ ♣r✳✵✉❝✐✵❛✷ ♣✳r ✵❡✷❡❝❛❝✐ó♥ q✉❡ ♥✳
❛✶❡❝t❡♥ ❧❛✷ ❝❛r❛❝t❡rí✷t✐❝❛✷ ✵❡ ❧❛ ♠❛✵❡r❛✽
✲ ▲❛✷ ❝❛r❛✷ ✷❡rá♥ ♣❧❛♥❛✷✴ ❡✷❝✉❛✵r❛✵❛✷ ② t❡♥✵rá♥ ❧❛✷ ❛r✐✷t❛✷ ✈✐✈❛✷✽
✲ ▲✳✷ ❡①tr❡♠✳✷ ❡✷t❛rá♥ ❛❝❛❜❛✵✳✷ ♠❡✵✐❛♥t❡ ❝✳rt❡ ✵❡ ✷✐❡rr❛✴ ❛ ❡✷❝✉❛✵r❛✽
✲ ✱✳♥✷❡r✈❛rá ✷✉✷ ❝❛r❛❝t❡rí✷t✐❝❛✷ ♣❛r❛ ❡❧ ♥ú♠❡r✳ ✵❡ ✉✷✳✷ ♣r❡✈✐✷t✳✷✽
sr✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳
❁✳ ✼❛② ♣r✉❡❜❛✷ ✵❡ ✷❡r✈✐❝✐✳ ❡✷♣❡❝í✶✐❝❛✷ ❡♥ ❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
❯♥✐✵❛✵ ② ❝r✐t❡r✐✳✷ ✵❡ ♠❡✵✐❝✐ó♥ ② ❛❜✳♥✳
♠❑ ✵❡ ✈✳❧✉♠❡♥ ♥❡❝❡✷❛r✐✳ ✷✉♠✐♥✐✷tr❛✵✳ ❡♥ ✳❜r❛✽
✽ ❅✉♠✐♥✐✷tr✳
❈❡ ♠❛♥❡r❛ q✉❡ ♥✳ ✷❡ ❛❧t❡r❡♥ ✷✉✷ ❝✳♥✵✐❝✐✳♥❡✷✽
❉❧♠❛❝❡♥❛♠✐❡♥t✳
❈❡ ♠❛♥❡r❛ q✉❡ ♥✳ ✷❡ ✵❡✶✳r♠❡♥✴ ❡♥ ❧✉❣❛r❡✷ ✷❡❝✳✷ ② ✈❡♥t✐❧❛✵✳✷✴ ✷✐♥ ❝✳♥t❛❝t✳
✵✐r❡❝t✳ ❝✳♥ ❡❧ ✷✉❡❧✳✽

❚✽ ▲❉✺❉❅ s❉✹❉ ❀❁✱❖❆✹❉❈❖❅

✱✳♥✵✐❝✐✳♥❡✷ ✵❡ ❧✳✷ ♠❛t❡r✐❛❧❡✷ ② ✵❡ ❧❛✷ ♣❛rt✐✵❛✷ ✵❡ ✳❜r❛ ❡❥❡❝✉t❛✵❛✷
▲❛t❛ ✵❡ ♠❛✵❡r❛ ♣r✳❝❡✵❡♥t❡ ✵❡ tr✳♥❝✳✷ ✷❛♥✳✷ ✵❡ ✶✐❜r❛✷ r❡❝t❛✷✴ ✉♥✐✶✳r♠❡✷✴
❛♣r❡t❛✵❛✷ ② ♣❛r❛❧❡❧❛✷✽
✱✳♥✵✐❝✐✳♥❡✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ❡❥❡❝✉❝✐ó♥ ✵❡ ❧❛✷ ✳❜r❛✷
❁✳ ✼❛② ❝✳♥✵✐❝✐✳♥❡✷ ❡✷♣❡❝í✶✐❝❛✷ ✵❡❧ ♣r✳❝❡✷✳ ✵❡ ✐♥✷t❛❧❛❝✐ó♥✽
✱✳♥tr✳❧ ② ❝r✐t❡r✐✳✷ ✵❡ ❛❝❡♣t❛❝✐ó♥ ② r❡❝✼❛③✳
✲ ❁✳ ♣r❡✷❡♥t❛rá♥ ✷✐❣♥✳✷ ✵❡ ♣✉tr❡✶❛❝❝✐ó♥✴ ❝❛r❝✳♠❛✴ ✼✳♥❣✳✷✴ ♥✉✵✳✷ ♠✉❡rt✳✷✴
❛✷t✐❧❧❛✷✴ ❣❡♠❛✷ ♥✐ ✵❡❝✳❧✳r❛❝✐✳♥❡✷✽
✲ ❅❡ ❛✵♠✐t✐rá♥ ❣r✐❡t❛✷ ✷✉♣❡r✶✐❝✐❛❧❡✷ ♣r✳✵✉❝✐✵❛✷ ♣✳r ✵❡✷❡❝❛❝✐ó♥ q✉❡ ♥✳
❛✶❡❝t❡♥ ❧❛✷ ❝❛r❛❝t❡rí✷t✐❝❛✷ ✵❡ ❧❛ ♠❛✵❡r❛✽
✲ ▲❛✷ ❝❛r❛✷ ✷❡rá♥ ♣❧❛♥❛✷✴ ❡✷❝✉❛✵r❛✵❛✷ ② t❡♥✵rá♥ ❧❛✷ ❛r✐✷t❛✷ ✈✐✈❛✷✽



�✁✂✄☎✆✝✂✞
✟✠✡☛☞✌ ✍✎✏✠✎✑✍✒✓ ✟✍✔✑✠ ✕✌✟✖✡✑✍✗✠ ✘ ✙✡✌✠ ✕✌ ✕✌✔✚✠✎✔✖

✌✎ ✎✠✗✍✠✛ ✗✍✜✖ ✢✟✖✎✑✌✗✌✕✡✠✣

�✤✥✦✧★✩✥ ✪✧✤✫✬✭✮ ✯✰

✲ ✱♦s ✳①✴✵✳♠♦s ✳s✴✶✵á♥ ✶❝✶❜✶❞♦s ♠✳❞✐✶♥✴✳ ❝♦✵✴✳ ❞✳ s✐✳✵✵✶✷ ✶ ✳s❝✉✶❞✵✶✸
✲ ✹♦♥s✳✵✈✶✵á s✉s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ✺✶✵✶ ✳❧ ♥ú♠✳✵♦ ❞✳ ✉s♦s ✺✵✳✈✐s✴♦s✸
P✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦
◆♦ ✻✶② ✺✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦ ✳s✺✳❝í❢✐❝✶s ✳♥ ✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
❯♥✐❞✶❞ ② ❝✵✐✴✳✵✐♦s ❞✳ ♠✳❞✐❝✐✼♥ ② ✶❜♦♥♦
♠✽ ❞✳ ✈♦❧✉♠✳♥ ♥✳❝✳s✶✵✐♦ s✉♠✐♥✐s✴✵✶❞♦ ✳♥ ♦❜✵✶✸
❙✉♠✐♥✐s✴✵♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ✶❧✴✳✵✳♥ s✉s ❝♦♥❞✐❝✐♦♥✳s
❆❧♠✶❝✳♥✶♠✐✳♥✴♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ❞✳❢♦✵♠✳♥✷ ✳♥ ❧✉❣✶✵✳s s✳❝♦s ② ✈✳♥✴✐❧✶❞♦s✷ s✐♥ ❝♦♥✴✶❝✴♦
❞✐✵✳❝✴♦ ❝♦♥ ✳❧ s✉✳❧♦✸

✿❀✸ ❚❆❇✱❆❙ P❆❘❆ ❁◆✹❖❂❘❆❉❖❙

✹♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✶✴✳✵✐✶❧✳s ② ❞✳ ❧✶s ✺✶✵✴✐❞✶s ❞✳ ♦❜✵✶ ✳❥✳❝✉✴✶❞✶s
P✐✳❃✶ ✺❧✶♥✶ ❞✳ ♠✶❞✳✵✶ ❞✳ s✳❝❝✐✼♥ ✵✳❝✴✶♥❣✉❧✶✵✷ ♠✉❝✻♦ ♠ás ❧✶✵❣✶ ✾✉✳ ✶♥❝✻✶
② ♠ás ✶♥❝✻✶ ✾✉✳ ❣✵✉✳s✶✷ s✐♥ ✾✉✳ ✳s✴✶ ♠✳❞✐❞✶ s♦❜✵✳✺✶s✳ ✉♥✶ ✺✉❧❣✶❞✶✸
✹♦♥❞✐❝✐♦♥✳s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐✼♥ ❞✳ ❧✶s ♦❜✵✶s
◆♦ ✻✶② ❝♦♥❞✐❝✐♦♥✳s ✳s✺✳❝í❢✐❝✶s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
✹♦♥✴✵♦❧ ② ❝✵✐✴✳✵✐♦s ❞✳ ✶❝✳✺✴✶❝✐✼♥ ② ✵✳❝✻✶❃♦
✲ P✵♦❝✳❞✳✵á ❞✳ ✴✵♦♥❝♦s s✶♥♦s ❞✳ ❢✐❜✵✶s ✵✳❝✴✶s✷ ✉♥✐❢♦✵♠✳s✷ ✶✺✵✳✴✶❞✶s ②
✺✶✵✶❧✳❧✶s✸
✲ ◆♦ ✺✵✳s✳♥✴✶✵á♥ s✐❣♥♦s ❞✳ ✺✉✴✵✳❢✶❝❝✐✼♥✷ ❝✶✵❝♦♠✶✷ ✻♦♥❣♦s✷ ♥✉❞♦s ♠✉✳✵✴♦s✷
✶s✴✐❧❧✶s✷ ❣✳♠✶s ♥✐ ❞✳❝♦❧♦✵✶❝✐♦♥✳s✸
✲ ❙✳ ✶❞♠✐✴✐✵á♥ ❣✵✐✳✴✶s s✉✺✳✵❢✐❝✐✶❧✳s ✺✵♦❞✉❝✐❞✶s ✺♦✵ ❞✳s✳❝✶❝✐✼♥ ✾✉✳ ♥♦
✶❢✳❝✴✳♥ ❧✶s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ❞✳ ❧✶ ♠✶❞✳✵✶✸
✲ ✱✶s ❝✶✵✶s s✳✵á♥ ✺❧✶♥✶s✷ ✳s❝✉✶❞✵✶❞✶s ② ✴✳♥❞✵á♥ ❧✶s ✶✵✐s✴✶s ✈✐✈✶s✸
✲ ✱♦s ✳①✴✵✳♠♦s ✳s✴✶✵á♥ ✶❝✶❜✶❞♦s ♠✳❞✐✶♥✴✳ ❝♦✵✴✳ ❞✳ s✐✳✵✵✶✷ ✶ ✳s❝✉✶❞✵✶✸
✲ ✹♦♥s✳✵✈✶✵á s✉s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ✺✶✵✶ ✳❧ ♥ú♠✳✵♦ ❞✳ ✉s♦s ✺✵✳✈✐s✴♦s✸
P✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦
◆♦ ✻✶② ✺✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦ ✳s✺✳❝í❢✐❝✶s ✳♥ ✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
❯♥✐❞✶❞ ② ❝✵✐✴✳✵✐♦s ❞✳ ♠✳❞✐❝✐✼♥ ② ✶❜♦♥♦
♠❄ ❞✳ s✉✺✳✵❢✐❝✐✳ ♥✳❝✳s✶✵✐✶ s✉♠✐♥✐s✴✵✶❞♦ ✳♥ ♦❜✵✶✸
❙✉♠✐♥✐s✴✵♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ✶❧✴✳✵✳♥ s✉s ❝♦♥❞✐❝✐♦♥✳s
❆❧♠✶❝✳♥✶♠✐✳♥✴♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ❞✳❢♦✵♠✳♥✷ ✳♥ ❧✉❣✶✵✳s s✳❝♦s ② ✈✳♥✴✐❧✶❞♦s✷ s✐♥ ❝♦♥✴✶❝✴♦
❞✐✵✳❝✴♦ ❝♦♥ ✳❧ s✉✳❧♦✸

✿✿✸ P❯◆❚❆✱❁❙

✹♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✶✴✳✵✐✶❧✳s ② ❞✳ ❧✶s ✺✶✵✴✐❞✶s ❞✳ ♦❜✵✶ ✳❥✳❝✉✴✶❞✶s
❙♦✺♦✵✴✳s ✵✳❞♦♥❞♦s ❞✳ ♠✶❞✳✵✶ ♦ ♠✳✴á❧✐❝♦s✸
P✉♥✴✶❧✳s ❞✳ ♠✶❞✳✵✶❅
✲ P✉♥✴✶❧ ❞✳ ♠✶❞✳✵✶ ✺✵♦❝✳❞✳♥✴✳ ❞✳ ✴✵♦♥❝♦s s✶♥♦s ❞✳ ❢✐❜✵✶s ✵✳❝✴✶s✷
✉♥✐❢♦✵♠✳s✷ ✶✺✵✳✴✶❞✶s ② ✺✶✵✶❧✳❧✶s✸
P✉♥✴✶❧ ♠✳✴á❧✐❝♦❅
✲ P✉♥✴✶❧ ♠✳✴á❧✐❝♦ ❝♦♥ ♠✳❝✶♥✐s♠♦ ❞✳ ✵✳❣✉❧✶❝✐✼♥ ② ❢✐❥✶❝✐✼♥ ❞✳ s✉ ✶❧✴✉✵✶✸
✹♦♥❞✐❝✐♦♥✳s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐✼♥ ❞✳ ❧✶s ♦❜✵✶s
◆♦ ✻✶② ❝♦♥❞✐❝✐♦♥✳s ✳s✺✳❝í❢✐❝✶s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
✹♦♥✴✵♦❧ ② ❝✵✐✴✳✵✐♦s ❞✳ ✶❝✳✺✴✶❝✐✼♥ ② ✵✳❝✻✶❃♦
P✉♥✴✶❧✳s ❞✳ ♠✶❞✳✵✶❅
✲ ◆♦ ✺✵✳s✳♥✴✶✵á♥ s✐❣♥♦s ❞✳ ✺✉✴✵✳❢✶❝❝✐✼♥✷ ❝✶✵❝♦♠✶✷ ✻♦♥❣♦s✷ ♥✉❞♦s ♠✉✳✵✴♦s✷
✶s✴✐❧❧✶s✷ ❣✳♠✶s ♥✐ ❞✳❝♦❧♦✵✶❝✐♦♥✳s✸
✲ ❙✳ ✶❞♠✐✴✐✵á♥ ❣✵✐✳✴✶s s✉✺✳✵❢✐❝✐✶❧✳s ✺✵♦❞✉❝✐❞✶s ✺♦✵ ❞✳s✳❝✶❝✐✼♥ ✾✉✳ ♥♦
✶❢✳❝✴✳♥ ❧✶s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ❞✳ ❧✶ ♠✶❞✳✵✶✸
✲ ✱♦s ✳①✴✵✳♠♦s ✳s✴✶✵á♥ ✶❝✶❜✶❞♦s ♠✳❞✐✶♥✴✳ ❝♦✵✴✳ ❞✳ s✐✳✵✵✶✷ ✶ ✳s❝✉✶❞✵✶✸
✲ ✹♦♥s✳✵✈✶✵á s✉s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ✺✶✵✶ ✳❧ ♥ú♠✳✵♦ ❞✳ ✉s♦s ✺✵✳✈✐s✴♦s✸
✲ ◆♦ ✺✵✳s✳♥✴✶✵á ♠ás ❞✳s✺✳✵❢✳❝✴♦s ✾✉✳ ❧♦s ❞✳❜✐❞♦s ✶❧ ♥ú♠✳✵♦ ♠á①✐♠♦ ❞✳
✉s♦s ✺✵✳✈✐s✴♦s✸
P✉♥✴✶❧ ♠✳✴á❧✐❝♦❅
✲ ✱✶ ❜✶s✳ ② ❧✶ ❝✶❜✳❃✶ ❞✳❧ ✺✉♥✴✶❧ ✳s✴✶✵á♥ ✻✳❝✻♦s ❞✳ ✺❧✳✴✐♥✶ ✺❧✶♥✶ ② ❝♦♥
✶❣✉❥✳✵♦s ✺✶✵✶ ✺♦❞✳✵❧♦ ❝❧✶✈✶✵ s✐ ✳s ✺✵✳❝✐s♦✸
✲ ✹♦♥s✳✵✈✶✵á s✉s ❝✶✵✶❝✴✳✵ís✴✐❝✶s ✺✶✵✶ ✳❧ ♥ú♠✳✵♦ ❞✳ ✉s♦s ✺✵✳✈✐s✴♦s✸
P✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦
◆♦ ✻✶② ✺✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦ ✳s✺✳❝í❢✐❝✶s ✳♥ ✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
❯♥✐❞✶❞ ② ❝✵✐✴✳✵✐♦s ❞✳ ♠✳❞✐❝✐✼♥ ② ✶❜♦♥♦
❯♥✐❞✶❞ ❞✳ ❝✶♥✴✐❞✶❞ ♥✳❝✳s✶✵✐✶ s✉♠✐♥✐s✴✵✶❞✶ ✳♥ ♦❜✵✶✸
❙✉♠✐♥✐s✴✵♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ✶❧✴✳✵✳♥ s✉s ❝♦♥❞✐❝✐♦♥✳s✸
❆❧♠✶❝✳♥✶♠✐✳♥✴♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ❞✳❢♦✵♠✳♥✷ ✳♥ ❧✉❣✶✵✳s s✳❝♦s ② ✈✳♥✴✐❧✶❞♦s✷ s✐♥ ❝♦♥✴✶❝✴♦
❞✐✵✳❝✴♦ ❝♦♥ ✳❧ s✉✳❧♦✸

✿❈ P❆◆❁✱❁❙ P❆❘❆ ❁◆✹❖❂❘❆❉❖

✹♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✶✴✳✵✐✶❧✳s ② ❞✳ ❧✶s ✺✶✵✴✐❞✶s ❞✳ ♦❜✵✶ ✳❥✳❝✉✴✶❞✶s
P❧✶❢✼♥ ❞✳ ✶❝✳✵♦ ✺✶✵✶ ✳♥❝♦❢✵✶❞♦ ❞✳ ✻♦✵♠✐❣♦♥✳s✷ ❝♦♥ ✉♥✶ ❝✶✵✶ ❧✐s✶ ② ❧✶ ♦✴✵✶
❝♦♥ ✵✐❣✐❞✐❃✶❞♦✵✳s ✺✶✵✶ ✳✈✐✴✶✵ ❞✳❢♦✵♠✶❝✐♦♥✳s✸
✹♦♥❞✐❝✐♦♥✳s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐✼♥ ❞✳ ❧✶s ♦❜✵✶s
◆♦ ✻✶② ❝♦♥❞✐❝✐♦♥✳s ✳s✺✳❝í❢✐❝✶s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
✹♦♥✴✵♦❧ ② ❝✵✐✴✳✵✐♦s ❞✳ ✶❝✳✺✴✶❝✐✼♥ ② ✵✳❝✻✶❃♦
✲ ❉✐s✺♦♥❞✵á ❞✳ ♠✳❝✶♥✐s♠♦s ✺✶✵✶ ✴✵✶❜✶✵ ❧♦s ✺❧✶❢♦♥✳s ✳♥✴✵✳ ✳❧❧♦s✸
✲ ✱✶ s✉✺✳✵❢✐❝✐✳ s✳✵á ❧✐s✶ ② ✴✳♥❞✵á ✳❧ ✳s✺✳s♦✵✷ ❧♦s ✵✐❣✐❞✐❃✶❞♦✵✳s ② ❧♦s
✳❧✳♠✳♥✴♦s ❞✳ ❝♦♥✳①✐✼♥ ✾✉✳ s✳✶♥ ✺✵✳❝✐s♦s✸
✲ ◆♦ ✺✵✳s✳♥✴✶✵á ♠ás ❞✳s✺✳✵❢✳❝✴♦s ✾✉✳ ❧♦s ❞✳❜✐❞♦s ✶❧ ♥ú♠✳✵♦ ❞✳ ✉s♦s
✺✵✳✈✐s✴♦s✸

✲ ❙✉ ❞✐s✳ñ♦ s✳✵á ✴✶❧ ✾✉✳ ✳❧ ✺✵♦❝✳s♦ ❞✳ ✻♦✵♠✐❣♦♥✶❞♦ ② ✈✐❜✵✶❞♦ ♥♦ ✶❧✴✳✵✳ s✉
✺❧✶♥✳✐❞✶❞ ♥✐ s✉ ✺♦s✐❝✐✼♥✸
✲ ✱✶ ❝♦♥✳①✐✼♥ ✳♥✴✵✳ ✺✐✳❃✶s s✳✵á s✉❢✐❝✐✳♥✴✳♠✳♥✴✳ ✳s✴✶♥❝✶ ✺✶✵✶ ♥♦ ✺✳✵♠✐✴✐✵ ❧✶
✺é✵❞✐❞✶ ✶✺✵✳❝✐✶❜❧✳ ❞✳ ✺✶s✴✶ ✺♦✵ ❧✶s ❥✉♥✴✶s✸
P✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦
◆♦ ✻✶② ✺✵✉✳❜✶s ❞✳ s✳✵✈✐❝✐♦ ✳s✺✳❝í❢✐❝✶s ✳♥ ✳❧ ✺✵♦❝✳s♦ ❞✳ ✐♥s✴✶❧✶❝✐✼♥✸
❯♥✐❞✶❞ ② ❝✵✐✴✳✵✐♦s ❞✳ ♠✳❞✐❝✐✼♥ ② ✶❜♦♥♦
♠❄ ❞✳ s✉✺✳✵❢✐❝✐✳ ♥✳❝✳s✶✵✐✶ s✉♠✐♥✐s✴✵✶❞♦ ✳♥ ♦❜✵✶✸
❙✉♠✐♥✐s✴✵♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ✶❧✴✳✵✳♥ s✉s ❝♦♥❞✐❝✐♦♥✳s✸
❆❧♠✶❝✳♥✶♠✐✳♥✴♦
❉✳ ♠✶♥✳✵✶ ✾✉✳ ♥♦ s✳ ✶❧✴✳✵✳♥ s✉s ❝♦♥❞✐❝✐♦♥✳s✷ ✳♥ ❧✉❣✶✵✳s s✳❝♦s ② ✺✵♦✴✳❣✐❞♦
❞✳ ❧✶ ✐♥✴✳♠✺✳✵✐✳✷ s✐♥ ❝♦♥✴✶❝✴♦ ❞✐✵✳❝✴♦ ❝♦♥ ✳❧ s✉✳❧♦✸

✿❊✸ ❁◆✹❖❂❘❆❉❖❙ P❆❘❆ ❩❆◆❋❆❙ ❨ ▼❯❘❖❙

✹♦♥❞✐❝✐♦♥✳s ❞✳ ❧♦s ♠✶✴✳✵✐✶❧✳s ② ❞✳ ❧✶s ✺✶✵✴✐❞✶s ❞✳ ♦❜✵✶ ✳❥✳❝✉✴✶❞✶s
▼♦♥✴✶❥✳ ② ❞✳s♠♦♥✴✶❥✳ ❞✳ ❧♦s ✳❧✳♠✳♥✴♦s ♠✳✴á❧✐❝♦s ♦ ❞✳ ♠✶❞✳✵✶ ✾✉✳ ❢♦✵♠✶♥
✳❧ ✳♥❝♦❢✵✶❞♦✷ ✺✶✵✶ ❞✳❥✶✵ ✳❧ ✻♦✵♠✐❣✼♥ ✈✐s✴♦ ♦ ✺✶✵✶ ✵✳✈✳s✴✐✵✸
✱✶ ✺✶✵✴✐❞✶ ✐♥❝❧✉②✳ ✴♦❞✶s ❧✶s ♦✺✳✵✶❝✐♦♥✳s ❞✳ ♠♦♥✴✶❥✳ ② ❞✳s♠♦♥✴✶❥✳ ❞✳❧
✳♥❝♦❢✵✶❞♦✸
✱♦s ✳❧✳♠✳♥✴♦s ✾✉✳ ❢♦✵♠✶♥ ✳❧ ✳♥❝♦❢✵✶❞♦ ② s✉s ✉♥✐♦♥✳s s✳✵á♥
s✉❢✐❝✐✳♥✴✳♠✳♥✴✳ ✵í❣✐❞♦s ② ✵✳s✐s✴✳♥✴✳s ✺✶✵✶ s♦✺♦✵✴✶✵✷ s✐♥ ❞✳❢♦✵♠✶❝✐♦♥✳s
s✉✺✳✵✐♦✵✳s ✶ ❧✶s ✶❞♠✐s✐❜❧✳s✷ ❧✶s ✶❝❝✐♦♥✳s ✳s✴á✴✐❝✶s ② ❞✐♥á♠✐❝✶s ✾✉✳
❝♦♠✺♦✵✴✶ s✉ ✻♦✵♠✐❣♦♥✶❞♦✸
❙✉ ✳❥✳❝✉❝✐✼♥ ❝♦♠✺✵✳♥❞✳ ❧✶s ♦✺✳✵✶❝✐♦♥✳s s✐❣✉✐✳♥✴✳s❅
✲ ✱✐♠✺✐✳❃✶ ② ✺✵✳✺✶✵✶❝✐✼♥ ❞✳❧ ✺❧✶♥♦ ❞✳ ✶✺♦②♦✸
✲ ▼♦♥✴✶❥✳ ② ❝♦❧♦❝✶❝✐✼♥ ❞✳ ❧♦s ✳❧✳♠✳♥✴♦s ❞✳❧ ✳♥❝♦❢✵✶❞♦✸
✲ ✹♦❧♦❝✶❝✐✼♥ ❞✳ ❧♦s ❞✐s✺♦s✐✴✐✈♦s ❞✳ s✉❥✳❝✐✼♥ ② ✶✵✵✐♦s✴✵✶♠✐✳♥✴♦✸
✲ ◆✐✈✳❧✶❝✐✼♥ ❞✳❧ ✳♥❝♦❢✵✶❞♦✸
✲ ❉✐s✺♦s✐❝✐✼♥ ❞✳ ✶✺✳✵✴✉✵✶s ✺✵♦✈✐s✐♦♥✶❧✳s ✳♥ ❧✶ ✺✶✵✴✳ ✐♥❢✳✵✐♦✵ ❞✳❧ ✳♥❝♦❢✵✶❞♦ s✐
❢✉✳s✳ ♥✳❝✳s✶✵✐♦✸
✲ ●✉♠✳❝✴✶❝✐✼♥ ❞✳❧ ✳♥❝♦❢✵✶❞♦✸
❁❧ ✐♥✴✳✵✐♦✵ ❞✳❧ ✳♥❝♦❢✵✶❞♦ ✳s✴✶✵á ✺✐♥✴✶❞♦ ❝♦♥ ❞✳s✳♥❝♦❢✵✶♥✴✳ ✶♥✴✳s ❞✳❧
♠♦♥✴✶❥✳✷ s✐♥ ✾✉✳ ✻✶②✶ ❣♦✴✳♦s✸ ✱✶ ❉✸❂✸ ✶✉✴♦✵✐❃✶✵á✷ ✳♥ ❝✶❞✶ ❝✶s♦✷ ❧✶
❝♦❧♦❝✶❝✐✼♥ ❞✳ ✳s✴♦s ✺✵♦❞✉❝✴♦s✸
❙✳✵á s✉❢✐❝✐✳♥✴✳♠✳♥✴✳ ✳s✴✶♥❝♦ ✺✶✵✶ ✐♠✺✳❞✐✵ ✉♥✶ ✺é✵❞✐❞✶ ✶✺✵✳❝✐✶❜❧✳ ❞✳ ✺✶s✴✶
✳♥✴✵✳ ❧✶s ❥✉♥✴✶s✸
❁❧ ❢♦♥❞♦ ❞✳❧ ✳♥❝♦❢✵✶❞♦ ✳s✴✶✵á ❧✐♠✺✐♦ ✶♥✴✳s ❞✳ ✳♠✺✳❃✶✵ ✶ ✻♦✵♠✐❣♦♥✶✵✸
❆♥✴✳s ❞✳ ✳♠✺✳❃✶✵ ✶ ✻♦✵♠✐❣♦♥✶✵ ② ✶♥✴✳s ❞✳ ❞✳s✳♥❝♦❢✵✶✵ s✳ ✵✳✾✉✳✵✐✵á ❧✶
❝♦♥❢♦✵♠✐❞✶❞ ❞✳ ❧✶ ❉✸❂✸
❁❧ ❞✳s✳♥❝♦❢✵✶❞♦ ❞✳ ❝♦s✴✳✵♦s ✈✳✵✴✐❝✶❧✳s ❞✳ ✳❧✳♠✳♥✴♦s ❞✳ ✺✳✾✉✳ñ♦ ❝✶♥✴♦✷
✺♦❞✵á ✻✶❝✳✵s✳ ✶ ❧♦s ✴✵✳s ❞í✶s ❞✳ ✻♦✵♠✐❣♦♥✶❞✶ ❧✶ ✺✐✳❃✶✷ s✐ ❞✉✵✶♥✴✳ ✳s✳
✴✐✳♠✺♦ ♥♦ s✳ ✻✶♥ ✺✵♦❞✉❝✐❞♦ ✴✳♠✺✳✵✶✴✉✵✶s ❜✶❥✶s ✉ ♦✴✵✶s ❝✶✉s✶s ✾✉✳ ✺✉✳❞✶♥
✶❧✴✳✵✶✵ ✳❧ ♥♦✵♠✶❧ ✳♥❞✉✵✳❝✐♠✐✳♥✴♦ ❞✳❧ ✻♦✵♠✐❣✼♥✸
✱♦s ❝♦s✴✳✵♦s ✈✳✵✴✐❝✶❧✳s ❞✳ ❣✵✶♥ ❝✶♥✴♦ ♦ ❧♦s ❝♦s✴✳✵♦s ✻♦✵✐❃♦♥✴✶❧✳s ♥♦ s✳
✵✳✴✐✵✶✵á♥ ✶♥✴✳s ❞✳ ❧♦s s✐✳✴✳ ❞í✶s✷ ❝♦♥ ❧✶s ♠✐s♠✶s s✶❧✈✳❞✶❞✳s ❝✐✴✶❞✶s✸
◆♦ s✳ ✵✳❧❧✳♥✶✵á♥ ❧✶s ❝♦✾✉✳✵✶s ♦ ❞✳❢✳❝✴♦s ✾✉✳ s✳ ✺✉✳❞✶♥ ✶✺✵✳❝✐✶✵ ✳♥ ✳❧
✻♦✵♠✐❣✼♥ ✶❧ ❞✳s✳♥❝♦❢✵✶✵✷ s✐♥ ❧✶ ✶✉✴♦✵✐❃✶❝✐✼♥ ❞✳ ❧✶ ❉✸❂✸
✱♦s ✶❧✶♠❜✵✳s ② ✶♥❝❧✶❥✳s ❞✳❧ ✳♥❝♦❢✵✶❞♦ ✾✉✳ ✻✶②✶♥ ✾✉✳❞✶❞♦ ❢✐❥✶❞♦s ✶❧
✻♦✵♠✐❣✼♥ s✳ ❝♦✵✴✶✵á♥ ✶ ✵✶s ❞✳❧ ✺✶✵✶♠✳♥✴♦✸
❚✶❜❧✳✵♦ ❞✳ ♠✶❞✳✵✶❅
✲ ✱✶s ❥✉♥✴✶s ✳♥✴✵✳ ❧✶s ✴✶❜❧✶s ✺✳✵♠✐✴✐✵á♥ ✳❧ ✻✐♥❝✻✶♠✐✳♥✴♦ ❞✳ ❧✶s ♠✐s♠✶s ✺♦✵ ❧✶
✻✉♠✳❞✶❞ ❞✳❧ ✵✐✳❣♦ ② ❞✳❧ ✻♦✵♠✐❣✼♥✷ s✐♥ ✾✉✳ ❞✳❥✳♥ s✶❧✐✵ ✺✶s✴✶ ❞✉✵✶♥✴✳ ✳❧
✻♦✵♠✐❣♦♥✶❞♦✸ P✶✵✶ ✳✈✐✴✶✵❧♦✷ s✳ ✺♦❞✵á ✉✴✐❧✐❃✶✵ ✉♥ s✳❧❧✶♥✴✳ ✶❞✳❝✉✶❞♦✸
▼✉✵♦s ❞✳ ✻♦✵♠✐❣✼♥❅
✲ ❙✳ ❝♦❧♦❝✶✵á♥ ✶♥❣✉❧✶✵✳s ♠✳✴á❧✐❝♦s ✳♥ ❧✶s ✶✵✐s✴✶s ✳①✴✳✵✐♦✵✳s ❞✳❧ ✳♥❝♦❢✵✶❞♦ ♦
✺♦✵ ❝✉✶❧✾✉✐✳✵ ♦✴✵♦ ✺✵♦❝✳❞✐♠✐✳♥✴♦ ✳❢✐❝✶❃ ✺✶✵✶ ✾✉✳ ❧✶s ✶✵✐s✴✶s ✈✐✈✶s ❞✳❧
✻♦✵♠✐❣✼♥ ✵✳s✉❧✴✳♥ ❜✐✳♥ ✶❝✶❜✶❞✶s✸
✲ ✱✶ ❉✸❂✸ ✺♦❞✵á ✶✉✴♦✵✐❃✶✵ ✳❧ ✉s♦ ❞✳ ❜✳✵✳♥❥✳♥♦s ✺✶✵✶ ✶❝✻✶❢❧✶♥✶✵ ❧✶s ✶✵✐s✴✶s
✈✐✈✶s✸
✲ ❁❧ ♥ú♠✳✵♦ ❞✳ s♦✺♦✵✴✳s ❞✳❧ ✳♥❝♦❢✵✶❞♦ ② s✉ s✳✺✶✵✶❝✐✼♥ ❞✳✺✳♥❞✳ ❞✳ ❧✶ ❝✶✵❣✶
✴♦✴✶❧ ❞✳❧ ✳❧✳♠✳♥✴♦✸ ■✵á♥ ❞✳❜✐❞✶♠✳♥✴✳ ✴✵✶❜✶❞♦s ✳♥ ❧♦s ❞♦s s✳♥✴✐❞♦s✸
●♦✵♠✐❣✼♥ ✈✐s✴♦❅
✲ ✱✶ s✉✺✳✵❢✐❝✐✳ ✳♥❝♦❢✵✶♥✴✳ ❞✳ ❧✶ ❝✶✵✶ ✈✐s✴✶ s✳✵á ❧✐s✶ ② s✐♥ ✵✳❜✶❜✶s✸
✲ ✱✶s s✉✺✳✵❢✐❝✐✳s ❞✳❧ ✳♥❝♦❢✵✶❞♦ ✳♥ ❝♦♥✴✶❝✴♦ ❝♦♥ ❧✶s ❝✶✵✶s ✾✉✳ ✾✉✳❞✶✵á♥
✈✐s✴✶s✷ s✳✵á♥ ❧✐s✶s✷ ♥♦ ✴✳♥❞✵á♥ ✵✳❜✶❜✶s ♥✐ ✐✵✵✳❣✉❧✶✵✐❞✶❞✳s✸
✹♦♥❞✐❝✐♦♥✳s ❞✳❧ ✺✵♦❝✳s♦ ❞✳ ✳❥✳❝✉❝✐✼♥ ❞✳ ❧✶s ♦❜✵✶s
❆♥✴✳s ❞✳ ✻♦✵♠✐❣♦♥✶✵ s✳ ✻✉♠✳❞✳❝✳✵á ✳❧ ✳♥❝♦❢✵✶❞♦✷ ✳♥ ✳❧ ❝✶s♦ ✾✉✳ s✳✶ ❞✳
♠✶❞✳✵✶✷ ② s✳ ❝♦♠✺✵♦❜✶✵á ❧✶ s✐✴✉✶❝✐✼♥ ✵✳❧✶✴✐✈✶ ❞✳ ❧✶s ✶✵♠✶❞✉✵✶s✷ ✳❧ ♥✐✈✳❧✷ ✳❧
✶✺❧♦♠✶❞♦ ② ❧✶ s♦❧✐❞✳❃ ❞✳❧ ❝♦♥❥✉♥✴♦✸
◆♦ s✳ ✴✵✶♥s♠✐✴✐✵á♥ ✶❧ ✳♥❝♦❢✵✶❞♦ ✈✐❜✵✶❝✐♦♥✳s ❞✳ ♠♦✴♦✵✳s✸
✹✉✶♥❞♦ ✳♥✴✵✳ ❧✶ ✵✳✶❧✐❃✶❝✐✼♥ ❞✳❧ ✳♥❝♦❢✵✶❞♦ ② ✳❧ ✻♦✵♠✐❣♦♥✶❞♦✷ ✺✶s✳♥ ♠ás ❞✳
✴✵✳s ♠✳s✳s✷ s✳ ✻✶✵á ✉♥✶ ✵✳✈✐s✐✼♥ ✴♦✴✶❧ ❞✳❧ ✳♥❝♦❢✵✶❞♦✸
P✶✵✶ ✳❧ ❝♦♥✴✵♦❧ ❞✳❧ ✴✐✳♠✺♦ ❞✳ ❞✳s✳♥❝♦❢✵✶❞♦✷ s✳ ✶♥♦✴✶✵á♥ ✳♥ ❧✶ ♦❜✵✶ ❧✶s
✴✳♠✺✳✵✶✴✉✵✶s ♠á①✐♠✶s ② ♠í♥✐♠✶s ❞✐✶✵✐✶s ♠✐✳♥✴✵✶s ❞✉✵✳♥ ❧♦s ✴✵✶❜✶❥♦s ❞✳
✳♥❝♦❢✵✶❞♦ ② ❞✳s✳♥❝♦❢✵✶❞♦✷ ✶sí ❝♦♠♦ ❧✶ ❢✳❝✻✶ ✳♥ ✾✉✳ s✳ ✻✶ ✻♦✵♠✐❣♦♥✶❞♦
❝✶❞✶ ✳❧✳♠✳♥✴♦✸
❁❧ ❞✳s✳♥❝♦❢✵✶❞♦ ❞✳❧ ✳❧✳♠✳♥✴♦ s✳ ✻✶✵á s✐♥ ❣♦❧✺✳s ♥✐ s✶❝✉❞✐❞✶s✸
▼✉✵♦s ❞✳ ❝♦♥✴✳♥❝✐✼♥❅
✲ P✶✵✶ ❢✶❝✐❧✐✴✶✵ ❧✶ ❧✐♠✺✐✳❃✶ ❞✳❧ ❢♦♥❞♦ ❞✳❧ ♠✉✵♦ s✳ ❞✐s✺♦♥❞✵á♥ ✶❜✳✵✴✉✵✶s
✺✵♦✈✐s✐♦♥✶❧✳s ✳♥ ❧✶ ✺✶✵✴✳ ✐♥❢✳✵✐♦✵ ❞✳❧ ✳♥❝♦❢✵✶❞♦✸
✲ ❙✳ ✺✵✳✈✳✵á♥ ✳♥ ❧✶s ✺✶✵✳❞✳s ❧✶✴✳✵✶❧✳s ❞✳ ❧♦s ✳♥❝♦❢✵✶❞♦s ✈✳♥✴✶♥✶s ❞✳
❝♦♥✴✵♦❧ ✾✉✳ ✺✳✵♠✐✴✶♥ ❧✶ ❝♦♠✺✶❝✴✶❝✐✼♥ ❞✳❧ ✻♦✵♠✐❣✼♥✸ ✳s✴✶s ✶❜✳✵✴✉✵✶s s✳
❞✐s✺♦♥❞✵á♥ ❝♦♥ ✉♥ ✳s✺✶❝✐✶❞♦ ✈✳✵✴✐❝✶❧ ② ✻♦✵✐❃♦♥✴✶❧ ♥♦ ♠ás ❣✵✶♥❞✳ ❞✳ ✉♥
♠✳✴✵♦✷ ② s✳ ❝✳✵✵✶✵á♥ ❝✉✶♥❞♦ ✳❧ ✻♦✵♠✐❣✼♥ ❧❧✳❣✉✳ ✶ s✉ ✶❧✴✉✵✶✸
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✲ ❊♥ é♣♦❝✱s ❞❡ ❢✉❡rt❡s ✈✳❡♥t♦s s❡ ✱t✳r✱♥t✱rá♥ ❝♦♥ ❝✱❜❧❡s ♦ ❝✉❡r❞✱s ❧♦s
❡♥❝♦❢r✱❞♦s ❞❡ ❧♦s ❡❧❡♠❡♥t♦s ✈❡rt✳❝✱❧❡s ❞❡ ❡s❜❡❧t❡③ ♠✱②♦r q✉❡ ❞✳❡③✴
❉✳s♣♦♥❞rá ❞❡ ♠❡❝✱♥✳s♠♦s ♣✱r✱ tr✱❜✱r ❧♦s ♣❧✱❢♦♥❡s ❡♥tr❡ ❡❧❧♦s✴
▲✱ s✉♣❡r❢✳❝✳❡ s❡rá ❧✳s✱ ② t❡♥❞rá ❡❧ ❡s♣❡s♦r✵ ❧♦s r✳✐✳❞✳③✱❞♦r❡s ② ❧♦s ❡❧❡♠❡♥t♦s
❞❡ ❝♦♥❡①✳✶♥ q✉❡ s❡✱♥ ♣r❡❝✳s♦s✴
◆♦ ♣r❡s❡♥t✱rá ♠ás ❞❡s♣❡r❢❡❝t♦s q✉❡ ❧♦s ❞❡❜✳❞♦s ✱❧ ♥ú♠❡r♦ ❞❡ ✉s♦s
♣r❡✈✳st♦s✴
❙✉ ❞✳s❡ñ♦ s❡rá t✱❧ q✉❡ ❡❧ ♣r♦❝❡s♦ ❞❡ ❤♦r♠✳✐♦♥✱❞♦ ② ✈✳❜r✱❞♦ ♥♦ ✱❧t❡r❡ s✉
♣❧✱♥❡✳❞✱❞ ♥✳ s✉ ♣♦s✳❝✳✶♥✴
▲✱ ❝♦♥❡①✳✶♥ ❡♥tr❡ ♣✳❡③✱s s❡rá s✉❢✳❝✳❡♥t❡♠❡♥t❡ ❡st✱♥❝✱ ♣✱r✱ ♥♦ ♣❡r♠✳t✳r ❧✱
♣ér❞✳❞✱ ✱♣r❡❝✳✱❜❧❡ ❞❡ ♣✱st✱ ♣♦r ❧✱s ✷✉♥t✱s✴
❈♦♥tr♦❧ ② ❝r✳t❡r✳♦s ❞❡ ✱❝❡♣t✱❝✳✶♥ ② r❡❝❤✱③♦
❚♦❧❡r✱♥❝✳✱s ❞❡ ❡✷❡❝✉❝✳✶♥✿
✲ ✸❡♣❧✱♥t❡♦ t♦t✱❧ ❞❡ ❧♦s ❡✷❡s✿ ✹ ✺✻ ♠♠✴
✲ ✸❡♣❧✱♥t❡♦ ♣✱r❝✳✱❧ ❞❡ ❧♦s ❡✷❡s✿ ✹ ✼✻ ♠♠✴
✲ ▼♦✈✳♠✳❡♥t♦s ❧♦❝✱❧❡s ❞❡❧ ❡♥❝♦❢r✱❞♦✿ ✽ ✺ ♠♠✴
✲ ▼♦✈✳♠✳❡♥t♦s ❞❡❧ ❝♦♥✷✉♥t♦ ✾▲❂ ❧✉③❀✿ ✽ ▲❁❃✻✻✻✴
❩✱♥✷✱s ② ♣♦③♦s✿
✲ ❉✳♠❡♥s✳♦♥❡s✿ ✲ ❄✻ ♠♠✴

❅ ❆✻ ♠♠✴
✲ ❇♣❧♦♠✱❞♦✿ ✹ ❃✻ ♠♠✴
✲ ❋❧✱♥❡✳❞✱❞✿ ✹ ❃✺ ♠♠✴
▼✉r♦s ❞❡ ❝♦♥t❡♥❝✳✶♥✿
✲ ❇♥❝❤✉r✱ ❞❡❧ ♠✉r♦✿ ✹ ✼✻ ♠♠✴
✲ ❇♣❧♦♠✱❞♦✿ ✹ ✼✻ ♠♠✴
✲ ❋❧✱♥❡✳❞✱❞✿
✲ ●♦r♠✳✐✶♥ ✈✳st♦✿ ✹ ✺ ♠♠✴
✲ ❋✱r✱ r❡✈❡st✳r✿ ✹ ❃✺ ♠♠✴
✸❡❝✱❧❝❡s✿
✲ ✸❡♣❧✱♥t❡♦✿ ✹ ❍✻ ♠♠✴
✲ ❇♣❧♦♠✱❞♦✿ ✹ ✼✻ ♠♠✴
✲ ❋❧✱♥❡✳❞✱❞✿
✲ ●♦r♠✳✐✶♥ ✈✳st♦✿ ✹ ✺ ♠♠✴
✲ ❋✱r✱ r❡✈❡st✳r✿ ✹ ❃✺ ♠♠✴
✸✳♦str✱s ② ❜✱s✱♠❡♥t♦s✿
✲ ❉✳♠❡♥s✳♦♥❡s ❞❡ ❧✱s tr✱❜✱s✿ ✹ ✼✻ ♠♠✴
✲ ❉✳♠❡♥s✳♦♥❡s ❞❡ ❧♦s ❜✱s✱♠❡♥t♦s✿ ✹ ❃✻ ♠♠✴
✲ ❇♣❧♦♠✱❞♦✿ ✹ ❃✻ ♠♠✴
✲ ❋❧✱♥❡✳❞✱❞✿
✲ ●♦r♠✳✐✶♥ ✈✳st♦✿ ✹ ✺ ♠♠✴
✲ ❋✱r✱ r❡✈❡st✳r✿ ✹ ❃✺ ♠♠✴
❊♥❝❡♣✱❞♦s✿
✲ ❉✳♠❡♥s✳♦♥❡s✿ ✹ ✼✻ ♠♠✴
✲ ❇♣❧♦♠✱❞♦✿ ✹ ❃✻ ♠♠✴
✲ ❋❧✱♥❡✳❞✱❞✿
✲ ●♦r♠✳✐✶♥ ✈✳st♦✿ ✹ ✺ ♠♠✴
✲ ❋✱r✱ r❡✈❡st✳r✿ ✹ ❃✺ ♠♠✴
❋r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦
◆♦ ❤✱② ♣r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦ ❡s♣❡❝í❢✳❝✱s ❡♥ ❡❧ ♣r♦❝❡s♦ ❞❡ ✳♥st✱❧✱❝✳✶♥✴
❯♥✳❞✱❞ ② ❝r✳t❡r✳♦s ❞❡ ♠❡❞✳❝✳✶♥ ② ✱❜♦♥♦
♠■ ❞❡ s✉♣❡r❢✳❝✳❡ ♠❡❞✳❞✱ s❡✐ú♥ ❧✱s ❡s♣❡❝✳❢✳❝✱❝✳♦♥❡s ❞❡ ❧✱ ❉✴❚✴ ② q✉❡ s❡
❡♥❝✉❡♥tr❡ ❡♥ ❝♦♥t✱❝t♦ ❝♦♥ ❡❧ ❤♦r♠✳✐✶♥✴
❊st❡ ❝r✳t❡r✳♦ ✳♥❝❧✉②❡ ❧♦s ✱♣✉♥t✱❧✱♠✳❡♥t♦s ♣r❡✈✳♦s✵ ✱sí ❝♦♠♦ ❧✱ r❡❝♦✐✳❞✱✵
❧✳♠♣✳❡③✱ ② ✱❝♦♥❞✳❝✳♦♥✱♠✳❡♥t♦ ❞❡ ❧♦s ❡❧❡♠❡♥t♦s ✉t✳❧✳③✱❞♦s✴
❙✉♠✳♥✳str♦
❉❡ ♠✱♥❡r✱ q✉❡ ♥♦ s❡ ✱❧t❡r❡♥ s✉s ❝♦♥❞✳❝✳♦♥❡s✴
❇❧♠✱❝❡♥✱♠✳❡♥t♦
❉❡ ♠✱♥❡r✱ q✉❡ ♥♦ s❡ ✱❧t❡r❡♥ s✉s ❝♦♥❞✳❝✳♦♥❡s✵ ❡♥ ❧✉✐✱r❡s s❡❝♦s ② ♣r♦t❡✐✳❞♦
❞❡ ❧✱ ✳♥t❡♠♣❡r✳❡✵ s✳♥ ❝♦♥t✱❝t♦ ❞✳r❡❝t♦ ❝♦♥ ❡❧ s✉❡❧♦✴
❃❍✴ ❊▲❊▼❊◆❚❖❙ ▼❖❉❯▲❇✸❊❙ ❋❇✸❇ ❊◆❚❏❑❇❈❏❖◆❊❙ ❨
❇❋❯◆❚❇▲❇▼❏❊◆❚❖❙

❈♦♥❞✳❝✳♦♥❡s ❞❡ ❧♦s ♠✱t❡r✳✱❧❡s ② ❞❡ ❧✱s ♣✱rt✳❞✱s ❞❡ ♦❜r✱ ❡✷❡❝✉t✱❞✱s
❋❧✱❢✶♥ ♠❡tá❧✳❝♦ ❝♦♥ ❡str✉❝t✉r✱ ❞❡ r✳✐✳❞✳③✱❝✳✶♥✵ ② ❡❧❡♠❡♥t♦s ❞❡
✱♣✉♥t✱❧✱♠✳❡♥t♦ ❡①t❡♥s✳❜❧❡s✴
❙✉ ❞✳s❡ñ♦✵ s❡❝❝✳♦♥❡s✵ ❝♦❧♦❝✱❝✳✶♥ ❞❡ ❡❧❡♠❡♥t♦s ❞❡ ✱rr✳♦str✱♠✳❡♥t♦✵ ❡t❝✴
s❡rá♥ ❧♦s ✱❞❡❝✉✱❞♦s ♣✱r✱ ✐✱r✱♥t✳③✱r q✉❡ s♦♣♦rt✱rá ❧✱s ♣r❡s✳♦♥❡s ❞❡❧
t❡rr❡♥♦ ❡♥ ❧✱s ❝♦♥❞✳❝✳♦♥❡s ♠ás ❞❡s❢✱✈♦r✱❜❧❡s✵ s✳♥ ❞❡❢♦r♠✱❝✳♦♥❡s✴
▲✱ s✉♣❡r❢✳❝✳❡ ❡①t❡r✳♦r ❞❡❧ ♣❧✱❢✶♥ s❡rá ❧✳s✱✵ ② ♥♦ ♠ás ❞❡s♣❡r❢❡❝t♦s q✉❡ ❧♦s
❞❡❜✳❞♦s ✱❧ ♥ú♠❡r♦ ❞❡ ✉s♦s ♣r❡✈✳st♦s✴
❈♦♥❞✳❝✳♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡✷❡❝✉❝✳✶♥ ❞❡ ❧✱s ♦❜r✱s
▲✱ ❝♦♥❡①✳✶♥ ❡♥tr❡ ♣✳❡③✱s s❡rá ♠❡❞✳✱♥t❡ ✉♥ s✳st❡♠✱ ❞❡ ❡♥s✱♠❜❧✱✷❡ q✉❡
✐✱r✱♥t✳❝❡ ❧✱ ❝♦♥t✳♥✉✳❞✱❞ ❞❡❧ s✳st❡♠✱ ✉♥✱ ✈❡③ ♠♦♥t✱❞♦✴
❈♦♥tr♦❧ ② ❝r✳t❡r✳♦s ❞❡ ✱❝❡♣t✱❝✳✶♥ ② r❡❝❤✱③♦
❋r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦
◆♦ ❤✱② ♣r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦ ❡s♣❡❝í❢✳❝✱s ❡♥ ❡❧ ♣r♦❝❡s♦ ❞❡ ✳♥st✱❧✱❝✳✶♥✴
❯♥✳❞✱❞ ② ❝r✳t❡r✳♦s ❞❡ ♠❡❞✳❝✳✶♥ ② ✱❜♦♥♦
♠■ ❞❡ s✉♣❡r❢✳❝✳❡ ♥❡❝❡s✱r✳✱ s✉♠✳♥✳str✱❞♦ ❡♥ ♦❜r✱✴
❙✉♠✳♥✳str♦
❉❡ ♠✱♥❡r✱ q✉❡ ♥♦ s❡ ✱❧t❡r❡♥ s✉s ❝♦♥❞✳❝✳♦♥❡s✴
❇❧♠✱❝❡♥✱♠✳❡♥t♦
●♦r✳③♦♥t✱❧♠❡♥t❡ s♦❜r❡ t✱❜❧✱s ❞❡ ♠✱❞❡r✱✵ s✳ s❡ ✱♣✳❧✱♥ s❡ s❡♣✱r✱rá♥ ♣♦r
♠✱❞❡r✱s✴
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▼♦❧❞❡s✵ ❝✳♠❜r✱s ② ❡❧❡♠❡♥t♦s ❡s♣❡❝✳✱❧❡s ♣✱r✱ ❧✱ ❝♦♥❢❡❝❝✳✶♥ ❞❡ ❡♥❝♦❢r✱❞♦✵
❞❡ ❡❧❡♠❡♥t♦s ❞❡ ❤♦r♠✳✐✶♥✴
❙❡ ❡♥✉♠❡r✱♥ ❧♦s s✳✐✉✳❡♥t❡s✿
✲ ▼♦❧❞❡s ❝✳r❝✉❧✱r❡s ♣✱r✱ ❡♥❝♦❢r✱❞♦s ❞❡ ♣✳❧✱r✵ ❞❡ ♠✱❞❡r✱ ♠✱❝❤✳❤❡♠❜r✱❞✱✵
❞❡ ❧✱♠✱s ♠❡tá❧✳❝✱s ② ❞❡ ❝✱rt✶♥✴
✲ ▼♦❧❞❡s ♠❡tá❧✳❝♦s ♣✱r✱ ❡♥❝♦❢r✱❞♦s ❞❡ ❝✱✷✱s ❞❡ ✳♥t❡r❝❡♣t♦r❡s✵ ✳♠❜♦r♥✱❧❡s✵
s✉♠✳❞❡r♦s ② ✱rq✉❡t✱s ❞❡ ✱❧✉♠❜r✱❞♦ ② ❞❡ r❡✐✳str♦✴
✲ ❈✳♠❜r✱s s❡♥❝✳❧❧✱s ♦ ❞♦❜❧❡s ❞❡ ❡♥tr✱♠✱❞♦s ❞❡ ♠✱❞❡r✱ ♦ ❞❡ t✱❜❧❡r♦s ❞❡
♠✱❞❡r✱✴
✲ ❊♥❝♦❢r✱❞♦s ❝✉r✈♦s ♣✱r✱ ♣✱r✱♠❡♥t♦s ❝♦♥ ♣❧✱❢♦♥❡s ♠❡tá❧✳❝♦s ♦ ❝♦♥ t✱❜❧❡r♦s
❞❡ ♠✱❞❡r✱ ♠✱❝❤✳❤❡♠❜r✱❞✱✴
✲ ❇❧✳✐❡r✱❞♦r❡s ❝✳❧í♥❞r✳❝♦s ❞❡ ♠✱❞❡r✱✴
✲ ▼✱❧❧✱s ♠❡tá❧✳❝✱s ❞❡ ✱❝❡r♦✵ ❞❡ ✻✵❍ ✶ ✻✵✺ ♠♠ ❞❡ ❡s♣❡s♦r✵ ♣✱r✱ ❡♥❝♦❢r✱❞♦s
♣❡r❞✳❞♦s✴
❈♦♥❞✳❝✳♦♥❡s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ❡✷❡❝✉❝✳✶♥ ❞❡ ❧✱s ♦❜r✱s
◆♦ ❤✱② ❝♦♥❞✳❝✳♦♥❡s ❡s♣❡❝í❢✳❝✱s ❞❡❧ ♣r♦❝❡s♦ ❞❡ ✳♥st✱❧✱❝✳✶♥✴
❈♦♥tr♦❧ ② ❝r✳t❡r✳♦s ❞❡ ✱❝❡♣t✱❝✳✶♥ ② r❡❝❤✱③♦
✲ ▼♦❧❞❡s ❝✳r❝✉❧✱r❡s ♣✱r✱ ❡♥❝♦❢r✱❞♦s ❞❡ ♣✳❧✱r✵ ♠♦❧❞❡s ♠❡tá❧✳❝♦s ♣✱r✱
❡♥❝♦❢r✱❞♦s ❞❡ ❝✱✷✱ ② ✱rq✉❡t✱s✵ ❝✳♠❜r✱s✵ ❡♥❝♦❢r✱❞♦s ❝✉r✈♦s ♣✱r✱ ♣✱r✱♠❡♥t♦
② ✱❧✳✐❡r✱❞♦r❡s✴
✲ ❙✉ ❞✳s❡ñ♦ s❡rá t✱❧ q✉❡ ❡❧ ♣r♦❝❡s♦ ❞❡ ❤♦r♠✳✐♦♥✱❞♦ ② ✈✳❜r✱❞♦ ♥♦ ♣r♦❞✉③❝✱
✱❧t❡r✱❝✳♦♥❡s ❡♥ s✉ s❡❝❝✳✶♥ ♥✳ ❡♥ s✉ ♣♦s✳❝✳✶♥✴
✲ ❚❡♥❞rá ❡❧ ❡s♣❡s♦r✵ ❧♦s r✳✐✳❞✳③✱❞♦r❡s ② ❧♦s ❡❧❡♠❡♥t♦s ❞❡ ❝♦♥❡①✳✶♥ q✉❡ s❡✱♥
♣r❡❝✳s♦s ❝♦♥ ❡❧ ❢✳♥ ❞❡ ✱❜s♦r❜❡r ❧♦s ❡s❢✉❡r③♦s ♣r♦♣✳♦s ❞❡ s✉ ❢✉♥❝✳✶♥✴
✲ ▲✱ ✉♥✳✶♥ ❞❡ ❧♦s ❝♦♠♣♦♥❡♥t❡s s❡rá s✉❢✳❝✳❡♥t❡♠❡♥t❡ ❡st✱♥❝✱ ♣✱r✱ ♥♦
♣❡r♠✳t✳r ❧✱ ♣ér❞✳❞✱ ❞❡ ♣✱st✱✴
✲ ▲✱ s✉♣❡r❢✳❝✳❡ ❞❡❧ ❡♥❝♦❢r✱❞♦ s❡rá ❧✳s✱ ② ♥♦ t❡♥❞rá ♠ás ❞❡s♣❡r❢❡❝t♦s q✉❡ ❧♦s
❞❡❜✳❞♦s ✱❧ ♥ú♠❡r♦ ❞❡ ✉s♦s ♣r❡✈✳st♦s✴
▼♦❧❞❡s ② ❝✳♠❜r✱s ❞❡ ♠✱❞❡r✱✿
✲ ▲✱ ♠✱❞❡r✱ ♣r♦✈❡♥❞rá ❞❡ tr♦♥❝♦s s✱♥♦s ❞❡ ❢✳❜r✱s r❡❝t✱s✴
✲ ◆♦ ♣r❡s❡♥t✱rá s✳✐♥♦s ❞❡ ♣✉tr❡❢✱❝❝✳✶♥✵ ❝✱r❝♦♠✱s✵ ♥✉❞♦s ♠✉❡rt♦s ♥✳
✱st✳❧❧✱s✴
▼✱❧❧✱s ♠❡tá❧✳❝✱s ❞❡ ✱❝❡r♦✿
✲ ❋✱♥❡❧ ♠✱❧❧✱❞♦ ❞❡ ❝❤✱♣✱ ❞❡ ✱❝❡r♦ ❧✱♠✳♥✱❞♦ ❡♥ ❢rí♦ ❝♦♥ ♥❡r✈✳♦s ✳♥t❡r♠❡❞✳♦s
❞❡ r❡❢✉❡r③♦✴
✲ ❙✉ ❞✳s❡ñ♦ s❡rá ❞❡ ❢♦r♠✱ q✉❡ s✉ ✉♥✳✶♥ ❝♦♥ ♦tr♦s ❡❧❡♠❡♥t♦s ② s✉ ♣r♦❝❡s♦
❞❡ ❤♦r♠✳✐♦♥✱❞♦ ♥♦ ♣r♦❞✉③❝✱♥ ❞❡❢♦r♠✱❝✳♦♥❡s ❞❡ s✉s ♥❡r✈✳♦s ♥✳ ✱❧t❡r❡ s✉
♣♦s✳❝✳✶♥✴
✲ ❙✳ ❞❡❜❡ ♣❡r♠✱♥❡❝❡r ❡♥ ❝♦♥t✱❝t♦ ❝♦♥ ②❡s♦✵ ést❡ s❡rá ♥❡✉tr♦✵ ♦ ❜✳❡♥
♠❡③❝❧✱❞♦ ❝♦♥ ❝✱❧✴
❋r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦
◆♦ ❤✱② ♣r✉❡❜✱s ❞❡ s❡r✈✳❝✳♦ ❡s♣❡❝í❢✳❝✱s ❡♥ ❡❧ ♣r♦❝❡s♦ ❞❡ ✳♥st✱❧✱❝✳✶♥✴
❯♥✳❞✱❞ ② ❝r✳t❡r✳♦s ❞❡ ♠❡❞✳❝✳✶♥ ② ✱❜♦♥♦
▼♦❧❞❡s ♠❡tá❧✳❝♦s ♣✱r✱ ❡♥❝♦❢r✱❞♦s ❞❡ ❝✱✷✱s ② ✱rq✉❡t✱s✵ ❝✳♠❜r✱s s❡♥❝✳❧❧✱s ♦
❞♦❜❧❡s ② ♠♦❧❞❡s ❝✳r❝✉❧✱r❡s ❞❡ ❝✱rt✶♥ ♣✱r✱ ❡♥❝♦❢r✱❞♦s ❞❡ ♣✳❧✱r❡s✿ ✉♥✳❞✱❞ ❞❡
❝✱♥t✳❞✱❞ ♥❡❝❡s✱r✳✱ s✉♠✳♥✳str✱❞✱ ❡♥ ♦❜r✱✴
❙✉♠✳♥✳str♦
❉❡ ♠✱♥❡r✱ q✉❡ ♥♦ s❡ ✱❧t❡r❡♥ s✉s ❝♦♥❞✳❝✳♦♥❡s✴
❇❧♠✱❝❡♥✱♠✳❡♥t♦
❉❡ ♠✱♥❡r✱ q✉❡ ♥♦ s❡ ✱❧t❡r❡♥ s✉s ❝♦♥❞✳❝✳♦♥❡s✵ ❡♥ ❧✉✐✱r❡s s❡❝♦s ② ♣r♦t❡✐✳❞♦
❞❡ ❧✱ ✳♥t❡♠♣❡r✳❡✵ s✳♥ ❝♦♥t✱❝t♦ ❞✳r❡❝t♦ ❝♦♥ ❡❧ s✉❡❧♦✴
▼♦❧❞❡s ❝✳r❝✉❧✱r❡s ❞❡ ♠✱❞❡r✱ ② ❞❡ ❧✱♠✱s ♠❡tá❧✳❝✱s ♣✱r✱ ♣✳❧✱r❡s✵
✱❧✳✐❡r✱❞♦r❡s ❝✳❧í♥❞r✳❝♦s✵ ♠✱❧❧✱ ♠❡tá❧✳❝✱ ♣✱r✱ ❡♥❝♦❢r✱❞♦ ♣❡r❞✳❞♦ ② ❡♥❝♦❢r✱❞♦s
❝✉r✈♦s ♣✱r✱ ♣✱r✱♠❡♥t♦s✿ ♠■ ❞❡ s✉♣❡r❢✳❝✳❡ ♥❡❝❡s✱r✳✱ s✉♠✳♥✳str✱❞♦ ❡♥ ♦❜r✱✴

❃❆✴ ❊▲❊▼❊◆❚❖❙ ❇❯❳❏▲❏❇✸❊❙ ❋❇✸❇ ❊◆❈❖P✸❇❉❖❙ ❨
❇❋❯◆❚❇▲❇▼❏❊◆❚❖❙

❈♦♥❞✳❝✳♦♥❡s ❞❡ ❧♦s ♠✱t❡r✳✱❧❡s ② ❞❡ ❧✱s ♣✱rt✳❞✱s ❞❡ ♦❜r✱ ❡✷❡❝✉t✱❞✱s
❊❧❡♠❡♥t♦s ✱✉①✳❧✳✱r❡s ♣✱r✱ ❡❧ ♠♦♥t✱✷❡ ❞❡ ❡♥❝♦❢r✱❞♦s ② ✱♣✉♥t✱❧✱♠✳❡♥t♦s✵ ②
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❡♥❝♦❢r✱❞♦s ♠❡tá❧✳❝♦s✴
✲ ❉❡s❡♥❝♦❢r✱♥t❡s✴
✲ ❈♦♥✷✉♥t♦ ❞❡ ♣❡r❢✳❧❡s ♠❡tá❧✳❝♦s ❞❡s♠♦♥t✱❜❧❡s ♣✱r✱ s♦♣♦rt❡ ❞❡ ❡♥❝♦❢r✱❞♦
❞❡ t❡❝❤♦s ♦ ❞❡ ❝✱s❡t♦♥❡s r❡❝✉♣❡r✱❜❧❡s✴
✲ ❇♥❞✱♠✳♦s ♠❡tá❧✳❝♦s✴
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✳ ✺♠❜✷❧✷❞♦ ✱♥ r♦❧❧♦✵ ✷✸t♦❞✱✵✱♥r♦❧❧✷❜❧✱✵✾ sr♦t✱❣✶❞♦✵ ❞✱ ❧✷ ✻✸♠✱❞✷❞✾ ✱❧
❞✱t✱r✶♦r♦✾ ❧✷ ❝♦♥t✷♠✶♥✷❝✶ó♥ ② ❧✷✵ ❣r✷✵✷✵✹ ■rá ✷❝♦♠s✷ñ✷❞♦ ❞✱ ✸♥ ❝✱rt✶✐✶❝✷❞♦
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✳ ✺♥ ❧✸❣✷r ✵✱❝♦✾ sr♦t✱❣✶❞♦ ❞✱ ❧✷ ✶♥t✱♠s✱r✶✱ ② ✵✶♥ ❝♦♥t✷❝t♦ ❞✶r✱❝t♦ ❝♦♥ ✱❧
✵✸✱❧♦✾ ❞✱ ♠✷♥✱r✷ q✸✱ ♥♦ ✵✱ ✷❧t✱r✱♥ ✵✸✵ ❝♦♥❞✶❝✶♦♥✱✵✹
✳ ✴✱ ❝❧✷✵✶✐✶❝✷rá♥ ✵✱❣ú♥ ✱❧ t✶s♦✾ ❝✷❧✶❞✷❞✾ ❞✶á♠✱tr♦ ② sr♦❝✱❞✱♥❝✶✷✹ ❆❝✱r♦ ✱♥
❝♦r❞♦♥✱✵ ✷❞✻✱r✱♥t✱✵ ♦ ♥♦ ✷❞✻✱r✱♥t✱✵✿
✳ ✺♥ ❧♦❝✷❧✱✵ ✈✱♥t✶❧✷❞♦✵ ✵✶♥ ❝♦♥t✷❝t♦ ❞✶r✱❝t♦ ❝♦♥ ✱❧ ✵✸✱❧♦ ② ❝❧✷✵✶✐✶❝✷❞♦ ✵✱❣ú♥
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◆♦ ✲❛② ♣r✉❡❜❛s ❞❡ s❡r✈✐❝✐♦ ❡s♣❡❝í✴✐❝❛s ❡♥ ❡❧ ♣r♦❝❡s♦ ❞❡ ✐♥st❛❧❛❝✐ó♥✳
❯♥✐❞❛❞ ② ❝r✐t❡r✐♦s ❞❡ ♠❡❞✐❝✐ó♥ ② ❛❜♦♥♦
♠❆ ❞❡ s✉♣❡r✴✐❝✐❡ ♥❡❝❡s❛r✐❛ s✉♠✐♥✐str❛❞❛ ❡♥ ♦❜r❛✳
❙✉♠✐♥✐str♦
❊❧ ✴❛❜r✐❝❛♥t❡ ✴❛❝✐❧✐t❛rá ♣❛r❛ ❝❛❞❛ ♣❛rt✐❞❛ ❞❡ ❛❝❡r♦✱ ❧♦s ❝❡rt✐✴✐❝❛❞♦s ❞❡
✲♦♠♦❧♦❣❛❝✐ó♥ ② ❣❛r❛♥tí❛ q✉❡ ❥✉st✐✴✐q✉❡♥ ❡❧ ❝✉♠♣❧✐♠✐❡♥t♦ ❞❡ ❧❛s ❡①✐❣❡♥❝✐❛s
❞❡ ❧❛ ♥♦r♠❛t✐✈❛ ✈✐❣❡♥t❡✳
❈❛❞❛ ♣❛♥❡❧ ❧❡✈❛rá ✉♥❛ ❡t✐q✉❡t❛ ❝♦♥ ❧❛ ♠❛r❝❛ ❞❡❧ ✴❛❜r✐❝❛♥t❡ ② ❧❛ ❞❡s✐❣♥❛❝✐ó♥
❞❡ ❧❛ ♠❛❧❧❛✳

✵✉r❛♥t❡ ❡❧ tr❛♥s♣♦rt❡ ② ❛❧♠❛❝❡♥❛♠✐❡♥t♦ ❧❛s ❛r♠❛❞✉r❛s s❡ ♣r♦t❡❣❡rá♥
❛❞❡❝✉❛❞❛♠❡♥t❡ ❞❡ ❧❛ ❧❧✉✈✐❛✱ ❧❛ ✲✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦ ② ❞❡ ❧❛ ❛❣r❡s✐✈✐❞❛❞ ❞❡ ❧❛
❛t♠ós✴❡r❛ ❛♠❜✐❡♥t❛❧✳
❇❧♠❛❝❡♥❛♠✐❡♥t♦
❊♥ ❧✉❣❛r s❡❝♦✱ ♣r♦t❡❣✐❞♦ ❞❡ ❧❛ ✐♥t❡♠♣❡r✐❡ ② s✐♥ ❝♦♥t❛❝t♦ ❞✐r❡❝t♦ ❝♦♥ ❡❧ s✉❡❧♦✱
❞❡ ♠❛♥❡r❛ q✉❡ ♥♦ s❡ ❛❧t❡r❡♥ s✉s ❝♦♥❞✐❝✐♦♥❡s✳
❙❡ ❝❧❛s✐✴✐❝❛rá♥ s❡❣ú♥ ❡❧ t✐♣♦✱ ❝❛❧✐❞❛❞✱ ❞✐á♠❡tr♦ ② ♣r♦❝❡❞❡♥❝✐❛✳

✺✷✳ P▲❇◆❈■❇❙ ❩ P❊❘✻❬▲❊❙ ✵❊ ❇❈❊❘❖ ▲❇▼❬◆❇✵❖
❈♦♥❞✐❝✐♦♥❡s ❞❡ ❧♦s ♠❛t❡r✐❛❧❡s ② ❞❡ ❧❛s ♣❛rt✐❞❛s ❞❡ ♦❜r❛ ❡❥❡❝✉t❛❞❛s
P❡r✴✐❧ ❞❡ ❛❝❡r♦ ❧❛♠✐♥❛❞♦ ❡♥ ❝❛❧✐❡♥t❡ ♣❛r❛ ✉s♦s ❡str✉❝t✉r❛❧❡s✳
P❡r✴✐❧ ❞❡ ❛❝❡r♦ ❝♦♥✴♦r♠❛❞♦ ❡♥ ✴rí♦ ❛ ♣❛rt✐r ❞❡ ✉♥❛ ❜❛♥❞❛ ❞❡ ❛❝❡r♦ ❧❛♠✐♥❛❞♦
❡♥ ❝❛❧✐❡♥t❡ ♣❛r❛ ✉s♦s ❡str✉❝t✉r❛❧❡s✳
▲❛ ❞❡s✐❣♥❛❝✐ó♥ ❛❝t✉❛❧ ❞❡ ❧♦s ❛❝❡r♦s ❧❛♠✐♥❛❞♦s ❝♦♠♣r❡♥❞❡✿
❙✿ ❝♦♠♦ ✐❞❡♥t✐✴✐❝❛❝✐ó♥ ❞❡❧ ❛❝❡r♦ ❡str✉❝t✉r❛❧ ✹➇str✉❝t✉r❛❧ st❡❡❧❭✾✳
❚✐♣♦✿ ❡♥ ✴✉♥❝✐ó♥ ❞❡ ❧❛s ❝❛r❛❝t❡ríst✐❝❛s ♠❡❝á♥✐❝❛s✱ ❡①♣r❡sá♥❞♦s❡ ♣♦r ❡❧
✈❛❧♦r ♠í♥✐♠♦ ❣❛r❛♥t✐③❛❞♦ ❞❡❧ ❧í♠✐t❡ ❡❧ást✐❝♦✱ ❡♥ ▼♣❛ ✹◆✼♠♠ ✺ ✾✳
❙ ✷❑❍ ❙ ✺✽❍ ❙ ✺❲❍ ❙✽✽❍ ❙✽❀✸
❪r❛❞♦✿ s❡ ❞❡t❡r♠✐♥❛ ♣♦r ❧❛ s♦❧❞❛❜✐❧✐❞❛❞ ② ❧❛ r❡s✐❧✐❡♥❝✐❛✳ ❊♥ ❛❧❣✉♥♦s t✐♣♦s s❡
❡st❛❜❧❡❝❡♥ ❞✐✴❡r❡♥t❡s ❣r❛❞♦s ② s✉❜❣r❛❞♦s✳
❈❧❛s❡s ❞❡ ❛❝❡r♦ ❡①✐st❡♥t❡s✿

❫❴❵❢ ❤✇④⑤❢ ⑥⑦⑧❤✇④⑤❢ ⑤⑨⑥❴❤⑩④❶❴❷⑩ ❶④✇④❶❫⑨✇❸⑥❫❴❶④⑥
⑥❹❺❻ ⑥❹❺❻ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
⑥➋➌❻ ➍✇ ⑥➋➌❻➍✇ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
➍✇❤❹ ⑥➋➌❻➍✇❤❹ ❼❽❾❿➀ ❾➎❾❿➏❾➃❽❾➆➐❾
➍✇❤➋ ⑥➋➌❻➍✇❤➋ ❼❽❾❿➀ ❾➎❾❿➏❾➃❽❾➆➐❾ ➆➀ ❽➀➑➈❿➅➑➅➁➀

➍❢ ⑥➋➌❻➍❢ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁
➍➋ ➍➋❤➌ ⑥➋➌❻➍➋❤➌ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽➊❼➑❼➁➀➓

➍➋❤➔ ⑥➋➌❻➍➋❤➔ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽❼➊➑❼➁➀➓
⑥➋→❻ ➍✇ ⑥➋→❻➍✇ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
➍❢ ⑥➋→❻➍❢ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁
➍➋ ➍➋❤➌ ⑥➋→❻➍➋❤➌ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽➊❼➑❼➁➀➓

➍➋❤➔ ⑥➋→❻➍➋❤➔ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽❼➊➑❼➁➀➓
⑥➌❻❻ ⑥➌❻❻➍✇ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
➍❢ ⑥➌❻❻➍❢ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁
➍➋ ➍➋❤➌ ⑥➌❻❻➍➋❤➌ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽➊❼➑❼➁➀➓

➍➋❤➔ ⑥➌❻❻➍➋❤➔ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽❼➊➑❼➁➀➓
➣➋ ➣➋❤➌ ⑥➌❻❻➣➋❤➌ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽➊❼➑❼➁➀➓

➣➋❤➔ ⑥➌❻❻➣➋❤➔ ❼❽❾❿➀ ➁❾ ❽❼➊➅➁❼➁ ➒❽❼➊➑❼➁➀➓
⑨➋↔❻ ⑨➋↔❻ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
⑨➌➌❻ ⑨➌➌❻ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊
⑨➌↕➙ ⑨➌↕➙ ❼❽❾❿➀ ➁❾ ➂❼➃❾➄ ➃➅➆ ➈❿❾➃❽❿➅➈❽➅➉➆

❾➃➈❾❽➅❼➊

▲♦s t✐♣♦s ❙ ✺✽❍✱ ❙ ✺❲❍ ② ❙ ✽❍❍ s♦♥ ❛♣t♦s ♣❛r❛ ❡str✉❝t✉r❛s ♠❡tá❧✐❝❛s✳
▲♦s ❙ ✷❑❍✱ ❊✺◗❍✱ ❊✽❍❍ ② ❊ ✽❀✸ ♥♦ s♦♥ ❛♣t♦s ♣❛r❛ ❡str✉❝t✉r❛s ♠❡tá❧✐❝❛s✳
❊❧ ✴❛❜r✐❝❛♥t❡ ❣❛r❛♥t✐③❛rá ❧❛s ❝❛r❛❝t❡ríst✐❝❛s ♠❡❝á♥✐❝❛s ② ❧❛ ❝♦♠♣♦s✐❝✐ó♥
q✉í♠✐❝❛ ❞❡❧ ♣❡r✴✐❧✳
◆♦ ♣r❡s❡♥t❛rá ❞❡✴❡❝t♦s ✐♥t❡r♥♦s ♦ ❡①t❡r♥♦s q✉❡ ♣❡r❥✉❞✐q✉❡♥ s✉ ❝♦rr❡❝t❛
✉t✐❧✐③❛❝✐ó♥✳
▲❛ ❝❛♣❛ ❞❡ ✐♠♣r✐♠❛❝✐ó♥ ❛♥t✐♦①✐❞❛♥t❡ ❞❡❜❡ ❝✉❜r✐r ✉♥✐✴♦r♠❡♠❡♥t❡ t♦❞❛s ❧❛s
s✉♣❡r✴✐❝✐❡s ❞❡ ❧❛ ♣✐❡③❛✳ ◆♦ ♣r❡s❡♥t❛rá ✴✐s✉r❛s✱ ❜♦❧s❛s ♥✐ ♦tr♦s ❞❡s♣❡r✴❡❝t♦s✳
❇♥t❡s ❞❡ ❛♣❧✐❝❛r ❧❛ ❝❛♣❛ ❞❡ ✐♠♣r✐♠❛❝✐ó♥ s❡ ✲❛❜rá♥ ❡❧✐♠✐♥❛❞♦ ❧❛s
✐♥❝r✉st❛❝✐♦♥❡s ❞❡ ❝✉❛❧q✉✐❡r ♠❛t❡r✐❛❧✱ ❧♦s r❡st♦s ❞❡ ❣r❛s❛✱ ó①✐❞♦ ② ♣♦❧✈♦✳
P❡r✴✐❧❡s ❧❛♠✐♥❛❞♦s✿
▲❛ ❝♦♠♣♦s✐❝✐ó♥ q✉í♠✐❝❛ ❞❡ ❧♦s ❛❝❡r♦s ❝✉♠♣❧✐rá ❧♦ ❡s♣❡❝✐✴✐❝❛❞♦ ❡♥ ❧❛ ♥♦r♠❛
◆➛❊❉❊❇❉◗❍✳
❈♦rr❡s♣♦♥❞❡♥❝✐❛ ❡♥tr❡ ❧❛s ❞❡s✐❣♥❛❝✐♦♥❡s ❞❡ ❧❛ ◆♦r♠❛ ❜ás✐❝❛ ② ❧❛ ❯◆❊ ❊◆
✷✸✸✺❍✿
✵❡s✐❣♥❛❝✐ó♥ s❡❣ú♥ ◆➛❊ ❊❇❉◗❍ ✵❡s✐❣♥❛❝✐ó♥ s❡❣ú♥ ❯◆❊❉❊◆ ✷✸✸✺❍

❇✽❲❜ ❙✺✽❍➜❘
❉ ❙✺✽❍➜❘❪✺

❇✽❲❝ ❙✺✽❍➜❖
❇✽❲❞ ❙✺✽❍➜✺❪✽
❇❋✺❜ ❉
❇❋✺❝ ❉
❇❋✺❞ ❉
✹✺✾ ❙✺❲❍➜❘
✹✺✾ ❙✺❲❍➜❖
✹✺✾ ❙✺❲❍➜✺❪✽
❇❍✺❜ ❙✽❍❍➜❘
❇❍✺❝ ❙✽❍❍➜❖
❇❍✺❞ ❙✽❍❍➜✺❪✽

▲♦s ❛❝❡r♦s ❇ ✽❲✱ ❇ ❋✺ ② ❇ ❍✺✱ s♦♥ ❛♣t♦s ♣❛r❛ ❡str✉❝t✉r❛s ♠❡tá❧✐❝❛s✱ s✐❡♥❞♦
❡❧ ♠ás ✉s✉❛❧ ❡❧ ❣r❛❞♦ ❜✳
❘❡s✐st❡♥❝✐❛ ❛ ❧❛ tr❛❝❝✐ó♥ ✹❯◆❊ ❲❉❋❲❋✾✿
❇❝❡r♦ ❇❉❋✺❜ ✶ ❋✺ ❏♣✼♠♠ ❆

❱ ❍✽ ❏♣✼♠♠❆

❇❝❡r♦ ❇❉❍✺❜ ✶ ❍✺ ❏♣✼♠♠ ❆
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✐rr✱✸✲❧❛r✐❞❛❞✱s q✲✱ ♥♦ ❞✐s♠✐♥✲②❛♥ ❧❛ ❝❛❧✐❞❛❞ ❢✲♥❝✐♦♥❛❧ ❞✱❧ t✲❜♦
▲❛s t♦❧✱r❛♥❝✐❛s ❞✱ ❞✐♠✱♥s✐♦♥✱s ✱♥ ✱❧ ❞✐á♠✱tr♦ ✱①t✱r✐♦r ❞✱ ❧♦s t✲❜♦s ♠✱❞✐❞♦
✱♥ s✲s ✱①tr✱♠♦s✳ s♦♥ ❧❛s ✱s✷✱❝✐❢✐❝❛❞❛s ❛ ❝♦♥t✐♥✲❛❝✐✹♥✿
❉
❉◆ ✼♠♠✽ ✻♦❧✱r❛♥❝✐❛ ❞✐á♠✱tr♦ ✱①t✱r✐♦r ✼♠♠✽

✾ ❁❂❂ ➧ ❂✳❃
❉✱ ❁❄❂ ❛ ❄❂❂ ➧ ❂✳❅
❉✱ ❃❂❂ ❛ ❇❂❂ ➧ ❋✳❂
● ❇❂❂ ➧ ❋✳❂
◆ ✼♠♠✽ ✻♦❧✱r❛♥❝✐❛ ❞✐á♠✱tr♦ ✱①t✱r✐♦r ✼♠♠✽
✴✻♦❧✱r❛♥❝✐❛s ✱♥ ❧❛ ❧♦♥✸✐t✲❞✿ ❍ ❄ ♠♠ ■ ❏❂ ♠♠✴
Pr✲✱❜❛s ❞✱ s✱r✺✐❝✐♦
◆♦ ✶❛② ✷r✲✱❜❛s ❞✱ s✱r✺✐❝✐♦ ✱s✷✱❝í❢✐❝❛s ✱♥ ✱❧ ✷r♦❝✱s♦ ❞✱ ✐♥st❛❧❛❝✐✹♥✴
❯♥✐❞❛❞ ② ❝r✐t✱r✐♦s ❞✱ ♠✱❞✐❝✐✹♥ ② ❛❜♦♥♦
✻✲❜♦s✿ ♠ ❞✱ ❧♦♥✸✐t✲❞ ♥✱❝✱s❛r✐❛ s✲♠✐♥✐str❛❞❛ ✱♥ ♦❜r❛✴
❆❝❝✱s♦r✐♦s✿ ✲♥✐❞❛❞ ❝♦♠✷✲✱st❛ ✷♦r ✱❧ ♥ú♠✱r♦ ❞✱ ✷✐✱③❛s ♥✱❝✱s❛r✐❛ ✷❛r❛
♠♦♥t❛r ❋ ♠ ❞✱ t✲❜♦
❙✲♠✐♥✐str♦
❈❛❞❛ t✲❜♦ ❧❧✱✺❛rá ♠❛r❝❛❞♦s ❞✱ ❢♦r♠❛ ✐♥❞✱❧✱❜❧✱ ② ✺✐s✐❜❧✱ ❧♦ s✐✸✲✐✱♥t✱✿
■ ◆♦♠❜r✱ ❞✱❧ ❢❛❜r✐❝❛♥t✱ ♦ ♠❛r❝❛ ❝♦♠✱r❝✐❛❧✴
■ ❉✐á♠✱tr♦ ♥♦♠✐♥❛❧✴
■ ❈❧❛s✱✴
■ ✵✱❝✶❛ ❞✱ ❢❛❜r✐❝❛❝✐✹♥✴
❆❧♠❛❝✱♥❛♠✐✱♥t♦
✻✲❜♦s✿ ✱♥ ❧✲✸❛r✱s ✷r♦t✱✸✐❞♦s ❞✱ ✐♠✷❛❝t♦s✴ ❙✱ ❛✷✐❧❛rá♥ ✶♦r✐③♦♥t❛❧ ②
✷❛r❛❧✱❧❛♠✱♥t✱ s♦❜r✱ s✲✷✱r❢✐❝✐✱s ✷❧❛♥❛s✴
❆❝❝✱s♦r✐♦s✿ ✱♥ ❧✲✸❛r✱s ✷r♦t✱✸✐❞♦s ❞✱ ✐♠✷❛❝t♦s✳ ❧❧✲✺✐❛s✳ ✶✲♠✱❞❛❞✱s ② r❛②♦s
❞✱❧ s♦❧✴

❏❑✴ ✻❯▼❖❙ ❨ ❆❈❈❊❙❖◗❘❖❙ ❉❊ P❖▲❘❊✻❘▲❊◆❖ P❊

❊❧ ✷♦❧✐✱t✐❧✱♥♦ ✱s ✲♥❛ r✱s✐♥❛ t✱r♠♦✷❧ást✐❝❛✳ ❞✱ ❛❝✲✱r❞♦ ❝♦♥ s✲ ✸r❛❞♦ ❞✱
❝r✐st❛❧✐♥✐❞❛❞ s✱ ❝❧❛s✐❢✐❝❛ ✱♥✿
P❊▼❉ P♦❧✐✱t✐❧✱♥♦ ❞✱ ❜❛❥❛ ❞✱♥s✐❞❛❞✴
P❊❚❉ P♦❧✐✱t✐❧✱♥♦ ❞✱ ♠✱❞✐❛ ❞✱♥s✐❞❛❞✴
P❊❆❉ P♦❧✐✱t✐❧✱♥♦ ❞✱ ❛❧t❛ ❞✱♥s✐❞❛❞✴
✻❯▼❖❙ ❨ ❆❈❈❊❙❖◗❘❖❙ ❉❊ P❖▲❘❊✻❘▲❊◆❖ ❉❊ ▼❆❱❆ ❉❊◆❙❘❉❆❉
❈♦♥❞✐❝✐♦♥✱s ❞✱ ❧♦s ♠❛t✱r✐❛❧✱s ② ❞✱ ❧❛s ✷❛rt✐❞❛s ❞✱ ♦❜r❛ ✱❥✱❝✲t❛❞❛s
✻✲❜♦ ✱①tr✲✐❞♦ ❞✱ ✷♦❧✐✱t✐❧✱♥♦ ❞✱ ❜❛❥❛ ❞✱♥s✐❞❛❞ ✷❛r❛ tr❛♥s✷♦rt✱ ② ❞✐str✐❜✲❝✐✹♥
❞✱ ❛✸✲❛ ❛ ✷r✱s✐✹♥ ❛ t✱♠✷✱r❛t✲r❛s ✶❛st❛ ❑❂➦❈✳ ❝♦♥ ✲♥✐♦♥✱s s♦❧❞❛❞❛s ♦
❝♦♥✱❝t❛❞❛s ❛ ✷r✱s✐✹♥✴
❈♦♥❥✲♥t♦ ❞✱ ❛❝❝✱s♦r✐♦s ✼❝♦❞♦✳ ❞✱r✐✺❛❝✐♦♥✱s✳ r✱❞✲❝❝✐♦♥✱s ✱t❝✴✽ ✲t✐❧✐③❛❞♦s
✷❛r❛ ❧❛ t♦t❛❧ ✱❥✱❝✲❝✐✹♥ ❞✱ ❧❛ r✱❞ ❛ ❧❛ q✲✱ ✷✱rt✱♥✱③❝❛♥✴
❚❛t✱r✐❛❧ ✼❯◆❊ ❄❁■❋❅❅✽✿ ✷♦❧✐✱t✐❧✱♥♦ ❞✱ ❜❛❥❛ ❞✱♥s✐❞❛❞ ❍ ♥✱✸r♦ ❞✱ ❝❛r❜♦♥♦✴
❈♦♥t✱♥✐❞♦ ❞✱ ♥✱✸r♦ ❞✱ ❝❛r❜♦♥♦ ✼❯◆❊ ❄❁■❁❇❄✽✿ ❏✳❄❲ ✱♥ ✷✱s♦✴
Pr✱s✐✹♥ ❞✱ tr❛❜❛❥♦ ✱♥ ❢✲♥❝✐✹♥ ❞✱ ❧❛ t✱♠✷✱r❛t✲r❛ ❞✱ ✲t✐❧✐③❛❝✐✹♥✿
✻✱♠✷✱r❛t✲r❛ ❞✱ ✲t✐❧✐③❛❝✐✹♥ Pr✱s✐✹♥ ❞✱ tr❛❜❛❥♦
■❂❳❈ ❩ ✻ ✾ ❏❂❳❈ ❋①P♥

■❏❂❳❈ ❩ ✻ ✾ ❏❄❳❈ ❂✳❇❄①P♥

■❏❄❳❈ ❩ ✻ ✾ ❁❂❳❈ ❂✳❄❃①P♥

■❁❂❳❈ ❩ ✻ ✾ ❁❄❳❈ ❂✳❑❑①P♥

■❁❄❳❈ ❩ ✻ ✾ ❑❂❳❈ ❂✳❁❃①P♥

✱ ✲t✐❧✐③❛❝✐✹♥ Pr✱s✐✹♥ ❞✱ tr❛❜❛❥♦
❮♥❞✐❝✱ ❞✱ ❢❧✲✐❞✱③ ✼❯◆❊ ❄❁■❏❂❂ ❛ ❋❬❂➦❈ ❝♦♥ ✷✱s♦ ❭ ❏✳❋❃❂ ❪✸✽✿ ✾ ❋✳❂ ✸❫❋❂
♠✐♥✴
◗✱s✐st✱♥❝✐❛ ❛ ❧❛ tr❛❝❝✐✹♥✿ ❴ ❋❂ ❚✷❛✴
❆❧❛r✸❛♠✐✱♥t♦ ❛ ❧❛ r♦t✲r❛✿ ❴ ❁❄❂❲✴
❊st❛♥q✲✱✐❞❛❞ ✼❛ ✷r✱s✐✹♥ ❂✳❃ ① P♥✽✿ s✐♥ ✷ér❞✐❞❛s ❞✲r❛♥t✱ ✲♥ ♠✐♥✲t♦✴
✻✱♠✷✱r❛t✲r❛ ❞✱ tr❛❜❛❥♦✿ ✾ ❑❂➦❈✴
❊s✷✱s♦r ❞✱ ❧❛ ✷❛r✱❞✿
❉◆ ♠♠ P◆ ❑ ❜❛r P◆ ❃ ❜❛r P◆ ❋❂ ❜❛r
Pr✱s✐✹♥ ❞✱ ❧❛ ✷r✲✱❜❛ ✶✐❞rá✲❧✐❝❛ ❛ ❏❂➦❈✿
❉◆ ♠♠ P◆ ❑ ❜❛r P◆ ❃ ❜❛r P◆ ❋❂ ❜❛r
❋❃ ■ ❏✳❂ ❏✳❏
❏❂ ■ ❏✳❂ ❏✳❅
❏❄ ❏✳❂ ❏✳❁ ❁✳❄
❁❏ ❏✳❂ ❏✳❬ ❑✳❑
❑❂ ❏✳❑ ❁✳❇ ❄✳❄
❄❂ ❁✳❂ ❑✳❃ ❃✳❬
❃❁ ❁✳❅ ❄✳❅ ❅✳❃

Pr✱s✐✹♥ ♥♦♠✐♥❛❧ t✲❜♦ ✼❜❛r✽ Pr✱s✐✹♥ ❞✱ ✷r✲✱❜❛ ❛ ❏❂❳❈ ✼❜❛r✽
❑ ❋❂✳❄
❃ ❋❬
❋❂ ❁❂

r✱s✐✹♥ ♥♦♠✐♥❛❧ t✲❜♦ ✼❜❛r✽ Pr✱s✐✹♥ ❞✱ ✷r✲✱❜❛ ❛✽
❈♦✱❢✐❝✐✱♥t✱ ❞✱ ❞✐❧❛t❛❝✐✹♥ ❧✐♥✱❛❧✿ ❂✳❏ ♠♠❫♠ ➦❈✴
P✱s♦ ✼P✽ ✱♥ ❪✸❫♠✿
❉◆ ♠♠ P◆ ❑ ❜❛r P◆ ❃ ❜❛r P◆ ❋❂ ❜❛r
❏❂ ■ ❂✳❋❏ ❂✳❋❃
❏❄ ❂✳❋❄ ❂✳❋❬ ❂✳❏❑
❁❏ ❂✳❋❬ ❂✳❏❇ ❂✳❁❬
❑❂ ❂✳❁❂ ❂✳❑❏ ❂✳❃❋
❄❂ ❂✳❑❅ ❂✳❃❄ ❂✳❬❄
❃❁ ❂✳❇❑ ❋✳❂❁ ❋✳❄❂

❈♦♥❞✐❝✐♦♥✱s ❞✱❧ ✷r♦❝✱s♦ ❞✱ ✱❥✱❝✲❝✐✹♥ ❞✱ ❧❛s ♦❜r❛s
◆♦ ✶❛② ❝♦♥❞✐❝✐♦♥✱s ✱s✷✱❝í❢✐❝❛s ❞✱❧ ✷r♦❝✱s♦ ❞✱ ✐♥st❛❧❛❝✐✹♥✴
❈♦♥tr♦❧ ② ❝r✐t✱r✐♦s ❞✱ ❛❝✱✷t❛❝✐✹♥ ② r✱❝✶❛③♦
▲❛ s✲✷✱r❢✐❝✐✱ s✱rá r✱✸✲❧❛r ② ❧✐s❛❀ s✐♥ ♦♥❞✲❧❛❝✐♦♥✱s✴ ◆♦ t✱♥❞rá ❜✲r❜✲❥❛s✳
✸r✐✱t❛s ♥✐ ♦tr♦s ❞✱❢✱❝t♦s✴
✻♦❧✱r❛♥❝✐❛s✿ ❉✐á♠✱tr♦ ♥♦♠✐♥❛❧ ✱①t✱r✐♦r✿
❉◆ ✼♠♠✽ ✻♦❧✱r❛♥❝✐❛ ♠á①✐♠❛ ✼♠♠✽

❋❃ ❍❂✳❁
❏❂ ❍❂✳❁
❏❄ ❍❂✳❁
❁❏ ❍❂✳❁
❑❂ ❍❂✳❑
❄❂ ❍❂✳❄
❃❁ ❍❂✳❃

❊s✷✱s♦r ❞✱ ❧❛ ✷❛r✱❞✿
❊s✷✱s♦r ♥♦♠✐♥❛❧ ✱ ✼♠♠✽ ✻♦❧✱r❛♥❝✐❛ ♠á①✐♠❛ ✼♠♠✽

❏✳❂ ❍❂✳❑
❏✳❏ ❍❂✳❄
❏✳❁ ❍❂✳❄
❏✳❑ ❍❂✳❄
❏✳❅ ❍❂✳❄
❏✳❬ ❍❂✳❄
❁✳❂ ❍❂✳❄
❁✳❄ ❍❂✳❃
❁✳❇ ❍❂✳❃
❁✳❅ ❍❂✳❃
❑✳❑ ❍❂✳❇
❑✳❃ ❍❂✳❇
❄✳❄ ❍❂✳❅
❄✳❅ ❍❂✳❅
❃✳❬ ❍❂✳❬
❅✳❃ ❍❋✳❋

❖✺❛❧❛❝✐✹♥ ❛❜s♦❧✲t❛ ✷❛r t✲❜♦ r✱❝t♦
❉◆ ✼♠♠✽ ❖✺❛❧❛❝✐✹♥ ✼♠♠✽

❋❃ ➧❂✳❑
❏❂ ➧❂✳❑
❏❄ ➧❂✳❄
❁❏ ➧❂✳❇
❑❂ ➧❂✳❅
❄❂ ➧❋✳❂
❃❁ ➧❋✳❁

❖✺❛❧❛❝✐✹♥ ❛❜s♦❧✲t❛ ✷❛r❛ t✲❜♦ ✱♥rr♦❧❧❛❞♦
❉◆ ✼♠♠✽ ❖✺❛❧❛❝✐✹♥ ✼♠♠✽

❋❃ ➧❋✳❂
❏❂ ➧❋✳❏
❁❏ ➧❏✳❂
❑❂ ➧❏✳❑
❄❂ ➧❁✳❂
❃❁ ➧❁✳❅

✷✱s♦r ♥♦♠✐♥❛❧ ✱ ✼♠♠✽ ✻♦❧✱r❛♥❝✐❛ ♠á①✐♠❛ ✼♠♠✽
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