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❡ ✸✸% ❞♦s ❤♦♠✐❝í❞✐♦s ✈❡r✐✜❝❛❞♦s ❡♠ t♦❞♦ ♦ ♠✉♥❞♦ ✭❏❛✐t♠❛♥✱ ✷✵✶✼✮✳ ❙♦♠❡♥t❡ ♥♦

❇r❛s✐❧ ♦ ❝✉st♦ ❞❛ ✈✐♦❧ê♥❝✐❛ é ❡st✐♠❛❞♦ ❡♠ ❝❡r❝❛ ❞❡ ❯❙$ ✼✻ ❜✐❧❤õ❡s✱ r❡♣r❡s❡♥t❛♥❞♦

q✉❛s❡ ♠❡t❛❞❡ ❞❡ t♦❞♦ ♦ ❝✉st♦ ❞❛ ✈✐♦❧ê♥❝✐❛ ♥♦ ❝♦♥t✐♥❡♥t❡✳ ❉❡♥tr♦ ❞❡st❡ ❝♦♥t❡①t♦✱

♦ ❝✉st♦ ♠é❞✐♦ ❡st✐♠❛❞♦ ❞♦ ❝r✐♠❡ ♥♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❡♠ ✷✵✶✹ ❢♦✐ ❞❡ ✸%

❞♦ P■❇ ✭❈❛♣r✐r♦❧♦✱ ✷✵✶✼✮✳

❊♠ ♦✉tr♦ ❡st✉❞♦ s♦❜r❡ ♦s ❝✉st♦s ❞❛ ✈✐♦❧ê♥❝✐❛✱ ❈❡rq✉❡✐r❛ ❡ ❙♦❛r❡s ✭✷✵✶✶✮

❡st✐♠❛♠ q✉❡ ❛ ✈✐♦❧ê♥❝✐❛ ❧❡t❛❧ ♥♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❣❡r❛✈❛ ✉♠ ❝✉st♦ ❞❡ ❜❡♠

❡st❛r ❞❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ❘$ ✷✺✸✱✷✵ ❜✐❧❤õ❡s ❡♠ ✷✵✵✼✳ ❉✐❛♥t❡ ❞❡ss❛ ❝♦♥❥✉♥t✉r❛✱

♦ ❣♦✈❡r♥♦ ❞♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♦r❣❛♥✐③♦✉ ♥❛q✉❡❧❡ ❛♥♦ ✉♠❛ ❝♦♠✐t✐✈❛ ❝♦♠

♦ ♦❜❥❡t✐✈♦ ❞❡ ❝♦♥❤❡❝❡r ❝❛s♦s ❞❡ s✉❝❡ss♦ ♥♦ ❝♦♥tr♦❧❡ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡♠ ♦✉tr❛s

❝✐❞❛❞❡s ❧❛t✐♥♦❛♠❡r✐❝❛♥❛s✱ ❝♦♠♦ ▼❡❞❡❧❧í♥ ❡ ❇♦❣♦tá ✭❙❊❙❊●✱ ✷✵✶✺✮✳

❆ ♣❛rt✐r ❞♦s ❝♦♥❤❡❝✐♠❡♥t♦s ❛❞q✉✐r✐❞♦s ❡ ❞❛s ❡①♣❡r✐ê♥❝✐❛s ❛❝✉♠✉❧❛❞❛s ❞❡

♣r♦❥❡t♦s ❛♥t❡r✐♦r❡s✱ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ♣❡❧♦ ❣♦✈❡r♥♦ ❞♦ ❡st❛❞♦ ✉♠ ♣r♦❣r❛♠❛ q✉❡ ♦❜✲

❥❡t✐✈❛✈❛ ❛ r❡t♦♠❛❞❛ ♣❡r♠❛♥❡♥t❡ ❞❡ ❝♦♠✉♥✐❞❛❞❡s ❞♦♠✐♥❛❞❛s ♣❡❧♦ trá✜❝♦✱ ❝♦♠ ❛s

❝❤❛♠❛❞❛s ✏❯♥✐❞❛❞❡s ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛❞♦r❛✑ ✭s✐❣❧❛ ❯PP✮✳ ❊st❡ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✲

✜❝❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s✱ ✐♥❛✉❣✉r❛❞♦ ❡♠ ❞❡③❡♠❜r♦ ❞❡ ✷✵✵✽ ❝♦♠ ❛ ✐♠♣❧❡♠❡♥t❛çã♦

❞❛ ❯PP ❙❛♥t❛ ▼❛rt❛ ❡♠ ❇♦t❛❢♦❣♦✱ ♣♦ss✐❜✐❧✐t♦✉ ✉♠❛ ❣r❛♥❞❡ q✉❡❞❛ ♥♦s í♥❞✐❝❡s ❞❡

✈✐♦❧ê♥❝✐❛ ❞❛ ❝✐❞❛❞❡✱ ✈❛❧♦r✐③❛♥❞♦ r❡❣✐õ❡s ♣ró①✐♠❛s ❛ ❝♦♠✉♥✐❞❛❞❡s q✉❡ ❛♥t❡s ❡r❛♠

♠❡♥♦s ✈❛❧♦r✐③❛❞❛s ✭P❛✐✈❛✱ ✷✵✶✻✮✳ ❊♠ ♠❡✐♦ ❛ ❡st❡ ❝♦♥t❡①t♦✱ ♦ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ♥❛

❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❛♣r❡s❡♥t♦✉ ♥♦ ✜♥❛❧ ❞❛ ❞é❝❛❞❛ ♣❛ss❛❞❛ ❛té r❡❝❡♥t❡♠❡♥t❡

✉♠❛ tr❛❥❡tór✐❛ ❞❡ ❡①♣r❡ss✐✈♦ ❝r❡s❝✐♠❡♥t♦✱ ❛✉♠❡♥t❛♥❞♦ ✸✻✻✱✺% ❡♥tr❡ ❥❛♥❡✐r♦ ❞❡
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✷✵✵✽ ❡ ❛❜r✐❧ ❞❡ ✷✵✶✺✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ í♥❞✐❝❡ ❋✐♣❡❩❆P✳

➱ ♥❡st❡ ❝❡♥ár✐♦ q✉❡ ♦ ♣r❡s❡♥t❡ tr❛❜❛❧❤♦ t❡♠ ❝♦♠♦ ♦❜❥❡t✐✈♦ ❛♥❛❧✐s❛r ♦ ✐♠✲

♣❛❝t♦ q✉❡ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s t❡✈❡ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦

❝❛r✐♦❝❛✳ P❛r❛ t❛♥t♦✱ ♦ ❡st✉❞♦ ♣❛rt❡ ❞❛ ♣r❡♠✐ss❛ ❞❡ q✉❡ ✈✐❛ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣♦❧í❝✐❛

♣❛❝✐✜❝❛❞♦r❛ ❢♦✐ ♣♦ss✐❜✐❧✐t❛❞❛ ✉♠❛ r❡❞✉çã♦ ♥♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❞❛s r❡❣✐õ❡s

♣ró①✐♠❛s às ❝♦♠✉♥✐❞❛❞❡s✱ ❝♦♠♦ ❥á ❛♥❛❧✐s❛❞♦ ♥❛ ❧✐t❡r❛t✉r❛ ♣♦r ❋❡rr❛③ ❡ ❖tt♦♥✐

✭✷✵✶✸✮ ❡ ❈❛♥♦ ✭✷✵✶✷✮✱ ♦ q✉❡ r❡s✉❧t♦✉ ❡♠ ✉♠ ❛✉♠❡♥t♦ r❡❛❧ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✳

❆♣❡s❛r ❞❛ ❣r❛♥❞❡ r❡♣❡r❝✉ssã♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡s❞❡ ♦ s❡✉ ✐♥í❝✐♦✱ ♣♦✉❝♦s ❡st✉✲

❞♦s ❡♠♣ír✐❝♦s ❢♦r❛♠ r❡❛❧✐③❛❞♦s ♣❛r❛ ❡st✉❞❛r ❛ r❡❧❛çã♦ ❢♦❝♦ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡✳ ❯♠

❡st✉❞♦ q✉❡ ❛♥❛❧✐s❛ ❡ss❛ r❡❧❛çã♦ ❡ s❡r✈❡ ❝♦♠♦ r❡❢❡rê♥❝✐❛ ♣❛r❛ ♦ ♥♦ss♦✱ é ♦ ❞❡ ❋r✐s✲

❝❤t❛❦ ❡ ▼❛♥❞❡❧ ✭✷✵✶✷✮✱ q✉❡ ✈❡r✐✜❝❛ ❝♦♠♦ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ✐♠♣❛❝t♦✉ ♦

♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ♥♦ ♣❡rí♦❞♦ ❡♥tr❡ ✷✵✵✽ ❡ ❛❣♦st♦ ❞❡ ✷✵✶✶✳ ❙❡❣✉♥❞♦ ♦ ❡st✉❞♦✱ ❛té

✷✵✶✶ ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❢♦✐ ❞❡ r❡❞✉çã♦ ❞❡ ❝❡r❝❛ ❞❡ ✶✵ ❛ ✷✺% ♥♦s í♥❞✐❝❡s ❞❡

❤♦♠✐❝í❞✐♦s ❡ ❛✉♠❡♥t♦ ❞❡ ❡♠ ♠é❞✐❛ ✺ ❛ ✶✵% ♥♦s ♣r❡ç♦s ❞❡ r❡s✐❞ê♥❝✐❛s ❧♦❝❛❧✐③❛✲

❞❛s ♣❡rt♦ ❞❡ ❝♦♠✉♥✐❞❛❞❡s ❜❡♥❡✜❝✐❛❞❛s ♣❡❧♦ ♣r♦❣r❛♠❛✳ ❆♣❡s❛r ❞♦s ✐♠♣♦rt❛♥t❡s

r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❡❧♦ ❡st✉❞♦✱ ❝♦♠ ❜❛s❡ ❡♠ ♥♦ss❛ ❛♥á❧✐s❡✱ ♠♦str❛♠♦s q✉❡ ❡st❡

✐♠♣❛❝t♦ ❢♦✐ r❡✈❡rt✐❞♦ ❛ ③❡r♦ q✉❛♥❞♦ ❛♥❛❧✐s❛♠♦s ✉♠ ❤♦r✐③♦♥t❡ t❡♠♣♦r❛❧ ❞❡ ♠é❞✐♦

♣r❛③♦✱ ❝❡r❝❛ ❞❡ ✶✽ ♠❡s❡s ❛♣ós ❛ ✐♥st❛❧❛çã♦ ❞❛s ✉♥✐❞❛❞❡s✳ ❆❧é♠ ❞✐ss♦✱ ✉♠ ❢❛t♦r

❧✐♠✐t❛❞♦r ❞♦ ❡st✉❞♦ ❞❡ ❋r✐s❝❤t❛❦ ❡ ▼❛♥❞❡❧ ✭✷✵✶✷✮ é ♦ r❡❝♦rt❡ t❡♠♣♦r❛❧ ✉t✐❧✐③❛❞♦✱ ❥á

q✉❡ ❡❧❡ ♥ã♦ ❝♦♥s❡❣✉❡ ❝❛♣t❛r ♦ ❡❢❡✐t♦ ❞♦ ♣r♦❣r❛♠❛ ❛♣ós ❛ ✈♦❧t❛ ❞❡ ♠✉✐t♦s ❝♦♥✢✐t♦s

❞❡♥tr♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s✳

P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡ ❢♦r❛♠ ♦❜t✐❞♦s✱ ♥♦ s✐t❡ ❞❡ ❝❧❛ss✐✜❝❛❞♦s

♦♥❧✐♥❡ ✏❩❛♣ ■♠ó✈❡✐s✑✱ ❞❛❞♦s ♠❡♥s❛✐s r❡❢❡r❡♥t❡s ❛♦ ♣r❡ç♦ ♠é❞✐♦ ❞❡ ✈❡♥❞❛ ❞♦ ♠❡tr♦

q✉❛❞r❛❞♦ ❡♠ ✶✶✻ ❜❛✐rr♦s ❞❛ ❝✐❞❛❞❡ ❡♥tr❡ ♦ ♣❡rí♦❞♦ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽ ❡ ❞❡③❡♠❜r♦

❞❡ ✷✵✶✼✳ ❏á ❡♠ r❡❧❛çã♦ ❛ ❯PP✱ ❛s ✈❛r✐á✈❡✐s ❢♦r❛♠ ❝r✐❛❞❛s ❛tr❛✈és ❞❛s ✐♥❢♦r♠❛çõ❡s

r❡❢❡r❡♥t❡s às ❞❛t❛s ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞❡ ❝❛❞❛ ✉♥✐❞❛❞❡✱ ♦❜t✐❞❛s ♥♦ s✐t❡ ❞♦ ■♥st✐t✉t♦
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❞❡ ❙❡❣✉r❛♥ç❛ Pú❜❧✐❝❛ ❞♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✭■❙P✮✳

❉❡st❛ ❢♦r♠❛✱ ❝♦♥str✉í♠♦s ✉♠ ♣❛✐♥❡❧ ❞❡ ❜❛✐rr♦s ❝♦♠ ♣❡r✐♦❞✐❝✐❞❛❞❡ ♠❡♥s❛❧ ❞❡

❥❛♥❡✐r♦ ❞❡ ✷✵✵✽ ❛ ❞❡③❡♠❜r♦ ❞❡ ✷✵✶✼ ❡ r❡❛❧✐③❛♠♦s r❡❣r❡ssõ❡s ❞❡ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ❝♦♠

❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦✳ ❖s r❡s✉❧t❛❞♦s ✐♥❞✐❝❛♠ q✉❡✱ ❛♣❡s❛r ❞♦ ♣r♦❣r❛♠❛ ❞❡

♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛ t❡r ❣❡r❛❞♦ ✉♠ ✐♠♣❛❝t♦ ♣♦s✐t✐✈♦ ♥♦ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ❡♠ ❜❛✐rr♦s

❧♦❝❛❧✐③❛❞♦s ♣ró①✐♠♦s ❛ ✉♥✐❞❛❞❡s r❡❝❡♥t❡♠❡♥t❡ ✐♥st❛❧❛❞❛s✱ ❡st❡ ❡❢❡✐t♦ s❡ ❞✐ss✐♣♦✉ ♥♦

♠é❞✐♦ ♣r❛③♦✳ ❖✉ s❡❥❛✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♥♦ss♦s r❡s✉❧t❛❞♦s✱ ❝❡r❝❛ ❞❡ ✶✽ ♠❡s❡s ❛♣ós

❛ ✐♥st❛❧❛çã♦ ❞❡ ✉♠❛ ❯PP ❡♠ ❞❡t❡r♠✐♥❛❞♦ ❜❛✐rr♦✱ ♦s ♣r❡ç♦s ❞❡st❡ ❝♦♥✈❡r❣✐r❛♠

♥♦✈❛♠❡♥t❡ ❛♦ ♣❛t❛♠❛r ❞❡ ✐♠ó✈❡✐s ❧♦❝❛❧✐③❛❞♦s ❡♠ ❜❛✐rr♦s ♥ã♦ ❜❡♥❡✜❝✐❛❞♦s ♣❡❧♦

♣r♦❣r❛♠❛✳

❊st❡ tr❛❜❛❧❤♦ ❡stá ❞✐✈✐❞✐❞♦ ♥❛s s❡❣✉✐♥t❡s s❡çõ❡s✿ ♥❛ s❡❣✉♥❞❛ ❢❛③❡♠♦s ✉♠❛

r❡✈✐sã♦ ❞❛ ❧✐t❡r❛t✉r❛ q✉❡ r❡❧❛❝✐♦♥❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s❀ ♥❛ t❡r❝❡✐r❛

❢❛③❡♠♦s ✉♠❛ ❝♦♥t❡①t✉❛❧✐③❛çã♦ ❞❡ ♥♦ss♦ t❡♠❛✱ ❛♥❛❧✐s❛♥❞♦ ❛ ❡✈♦❧✉çã♦ ❞♦s ♣r❡ç♦s ♥❛

❝✐❞❛❞❡✱ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❡ ❛ ❝♦♥❝❡♣çã♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡

♣❛❝✐✜❝❛çã♦❀ ♥❛ q✉❛rt❛ s❡çã♦ ❞❡s❝r❡✈❡♠♦s ♦s ❞❛❞♦s ✉t✐❧✐③❛❞♦s ♥❛ ❡❧❛❜♦r❛çã♦ ❞❡st❡

tr❛❜❛❧❤♦ ❡ s✉❛s ♣r✐♥❝✐♣❛✐s ❡st❛tíst✐❝❛s❀ ♥❛ q✉✐♥t❛ s❡çã♦ ❛♣r❡s❡♥t❛♠♦s ❛ ♠❡t♦❞♦❧♦❣✐❛

✉t✐❧✐③❛❞❛ ♥❛ ❛♥á❧✐s❡❀ ♥❛ s❡①t❛ ❞❡t❛❧❤❛♠♦s ♦s r❡s✉❧t❛❞♦s ❡♥❝♦♥tr❛❞♦s ❡♠ ♥♦ss❛s

r❡❣r❡ssõ❡s❀ ❡✱ ♣♦r ✜♠✱ ♥❛ sét✐♠❛ s❡çã♦ ❝♦♥❝❧✉í♠♦s ♦ tr❛❜❛❧❤♦✳
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✷ ❘❊❱■❙➹❖ ❉❆ ▲■❚❊❘❆❚❯❘❆

❆ r❡❧❛çã♦ q✉❡ ❡st❛♠♦s ❛♥❛❧✐s❛♥❞♦ ❛♦ ❧♦♥❣♦ ❞❡st❡ tr❛❜❛❧❤♦✱ ❡♥tr❡ ❯PP ❡

♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s✱ s❡ s✐t✉❛ ♥❛ ❧✐t❡r❛t✉r❛ q✉❡ ❡st✉❞❛ ❝♦♠♦ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❛❢❡t❛

❞❡s❡♥✈♦❧✈✐♠❡♥t♦ s♦❝✐❛❧✳ P❛r❛ ✐ss♦✱ ✉s❛♠♦s ❝♦♠♦ ♣r❡♠✐ss❛ ♦ ❢❛t♦ ❞❡ q✉❡ ❯PP

♣r♦♠♦✈❡✉ ✉♠❛ r❡❞✉çã♦ ♥♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ ❝♦♠♦ ❛♥❛❧✐s❛❞♦ ♣♦r ❋❡rr❛③

❡ ❖tt♦♥✐ ✭✷✵✶✸✮ ❡ ❈❛♥♦ ✭✷✵✶✷✮✱ ♦ q✉❡ ♣r♦♠♦✈❡✉ ✉♠❛ ✈❛❧♦r✐③❛çã♦ ❞♦ ♠❡r❝❛❞♦

✐♠♦❜✐❧✐ár✐♦ ❞❛s r❡❣✐õ❡s ❜❡♥❡✜❝✐❛❞❛s✳

➱ ✐♠♣♦rt❛♥t❡ ❞❡st❛❝❛r♠♦s q✉❡ ♦ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s é ✉♠ ❝♦♠♣♦♥❡♥t❡ ❢✉♥✲

❞❛♠❡♥t❛❧ ❞❛ r✐q✉❡③❛ ❢❛♠✐❧✐❛r✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♣❛r❛ ❢❛♠í❧✐❛s ❞❡ ❜❛✐①❛ r❡♥❞❛✳ ❉❡ss❛

♠❛♥❡✐r❛✱ ✉♠❛ ✈❛❧♦r✐③❛çã♦ ❞❛s r❡❣✐õ❡s ♠❛✐s ♣♦❜r❡s ❞❛ ❝✐❞❛❞❡ r❡♣r❡s❡♥t❛ ✉♠ ♣♦❞❡✲

r♦s♦ ♠❡❝❛♥✐s♠♦ ❞❡ r❡❞✐str✐❜✉✐çã♦ ❞❡ r❡♥❞❛ ✭✈✐❛ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✮✱

❛❧é♠ ❞❡ ♣♦ss✐❜✐❧✐t❛r ❛ ❡♥tr❛❞❛ ❞❡ ♥♦✈♦s s❡r✈✐ç♦s ♣ú❜❧✐❝♦s ❡✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ♣r✐✈❛✲

❞♦s ♥❡ss❛s r❡❣✐õ❡s✱ ❞❡✈✐❞♦ ❛♦ ❛✉♠❡♥t♦ ❞♦ ♣♦❞❡r ❞❡ ❝♦♥s✉♠♦ ❞❛ ♣♦♣✉❧❛çã♦✳

❆❧é♠ ❞✐ss♦✱ ❞✐❢❡r❡♥t❡♠❡♥t❡ ❞❡ ♦✉tr♦s ❛t✐✈♦s✱ ✐♠ó✈❡✐s t❛♠❜é♠ ♣r♦✈❡❡♠ ✉♠

s❡r✈✐ç♦ às ♣❡ss♦❛s ❛ ♣❛rt✐r ❞♦ ♠♦♠❡♥t♦ ❡♠ q✉❡ ❡❧❛s ✉s✉❢r✉❡♠ ❞♦ ♠❡s♠♦✳ ❊♠

❝♦♥s❡q✉ê♥❝✐❛✱ ✈❛r✐❛çõ❡s ❡♠ s❡✉s ♣r❡ç♦s ✐♠♣❛❝t❛♠ ♦s ✐♥❞✐✈í❞✉♦s ❞❡ ❞✉❛s ♠❛♥❡✐r❛s✿

❞✐r❡t❛♠❡♥t❡ ❛tr❛✈és ❞❡ s❡✉ ✈❛❧♦r❀ ❡ ✐♥❞✐r❡t❛♠❡♥t❡ ❛tr❛✈és ❞♦ ❝✉st♦ ❛ss♦❝✐❛❞♦ ❛

r❡s✐❞✐r ♥♦s ♠❡s♠♦s✳ ❈♦♠ ✐ss♦✱ ♦s ❡❢❡✐t♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❞❡

✐♠ó✈❡✐s ❡♠ ❣❡r❛❧ ♦♣õ❡♠ ❞♦✐s t✐♣♦s ❞❡ ♣❡ss♦❛s✱ ♦s ❞♦♥♦s ❞❡ ✐♠ó✈❡✐s✱ q✉❡ ❡♠ ❣❡r❛❧

s❛❡♠ ❣❛♥❤❛♥❞♦ ❝♦♠ ❛ ✈❛❧♦r✐③❛çã♦ ❞❡ s❡✉s ❛t✐✈♦s✱ ❝♦♥tr❛ ♦s ✐♥❞✐✈í❞✉♦s q✉❡ ♥❡❝❡s✲

s✐t❛♠ ✈✐✈❡r ❞❡ ❛❧✉❣✉❡❧✱ q✉❡ s❛❡♠ ♣❡r❞❡♥❞♦✱ ♣♦✐s q✉❛♥❞♦ ♦ ♣r❡ç♦ ❞❡ ❞❡t❡r♠✐♥❛❞♦

✐♠ó✈❡❧ ❛✉♠❡♥t❛✱ ❛ t❡♥❞ê♥❝✐❛ é q✉❡ ❛✉♠❡♥t❡ t❛♠❜é♠ ♦s ❛❧✉❣✉é✐s ✭❇❡♥✐t♦ ❡t ❛❧✳✱

✷✵✵✻✮✳ ❖✉tr❛ ✐♠♣♦rt❛♥t❡ ❝❛r❛❝t❡ríst✐❝❛ ❛ s❡r ❞❡st❛❝❛❞❛ é q✉❡✱ ❝♦♠♦ s❡ tr❛t❛♠ ❞❡

❛t✐✈♦s q✉❡ ❝♦♠♣õ❡♠ ❣r❛♥❞❡ ♣❛rt❡ ❞❛ r✐q✉❡③❛ ❞❛ ❝❧❛ss❡ ♠é❞✐❛✱ ❛✉♠❡♥t♦s ❡♠ s❡✉s



✻

♣r❡ç♦s t❡♥❞❡♠ ❛ r❡❞✉③✐r ❛s ❞❡s✐❣✉❛❧❞❛❞❡s ❡♥tr❡ ❡st❛ ♣❛r❝❡❧❛ ❞❛ s♦❝✐❡❞❛❞❡ ❡ ♦s ♠❛✐s

r✐❝♦s ✭❲♦❧✛✱ ✶✾✾✽✮✳

❉❡♥tr♦ ❞❛ ❧✐t❡r❛t✉r❛ q✉❡ ❛♥❛❧✐s❛ ❝♦♠♦ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❛❢❡t❛ ♦s ♣r❡ç♦s ❞♦s

✐♠ó✈❡✐s✱ ❣r❛♥❞❡ ♣❛rt❡ ❞♦s ❡st✉❞♦s ✉t✐❧✐③❛ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡st✐♠❛çã♦ ❞❡ ♣r❡ç♦s

❤❡❞ô♥✐❝♦s✳ ❆ ♣❛rt✐r ❞❡❧❛✱ sã♦ ♠❡♥s✉r❛❞♦s ♣r❡ç♦s ❞❡ ❜❡♥s ♣❛r❛ ♦s q✉❛✐s ♥ã♦ ❡①✐st❡

✉♠ ♠❡r❝❛❞♦ ❞✐r❡t♦✱ ♦❜t❡♥❞♦✱ ❛ss✐♠✱ ♦ ♣r❡ç♦ ✐♥❞✐r❡t♦ ♦✉ ♦ ✈❛❧♦r q✉❡ ♦s ✐♥❞✐✈í❞✉♦s

❡st❛r✐❛♠ ❞✐s♣♦st♦s ❛ ♣❛❣❛r ♣♦r ❜❡♥s q✉❡ ♥ã♦ sã♦ ✈❡♥❞✐❞♦s ♥❛ ❡❝♦♥♦♠✐❛ ✭❘♦♥❞♦♥

❡ ❆♥❞r❛❞❡✱ ✷✵✵✺✮✳

P❛r❛ ✐ss♦✱ ❡st❛ ♠❡t♦❞♦❧♦❣✐❛ s❡ ❜❛s❡✐❛ ♥❛ ❤✐♣ót❡s❡ ❞❡ q✉❡ ♦ ♣r❡ç♦ ❞♦ ✐♠ó✈❡❧

♣♦❞❡ s❡r ❡st✐♠❛❞♦ ❝♦♠ ❜❛s❡ ❡♠ r❡❣r❡ssõ❡s ❡♠ q✉❡ ✉t✐❧✐③❛♠♦s ❞✐✈❡rs❛s ❝❛r❛❝t❡rís✲

t✐❝❛s ❞♦ ♠❡s♠♦ ❝♦♠♦ ✈❛r✐á✈❡✐s ❞❡ ❝♦♥tr♦❧❡✳ ❉❡ss❛ ♠❛♥❡✐r❛✱ ♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝❛❞❛

✈❛r✐á✈❡❧ ❡①♣❧✐❝❛t✐✈❛ s❡r✐❛ ♦ ❡❢❡✐t♦ ♠❛r❣✐♥❛❧ ❞❡st❛ ❝❛r❛❝t❡ríst✐❝❛ ♥♦ ♣r❡ç♦ ❞♦ ❜❡♠✱

❞❡♥tr❡ t♦❞❛s ❛s ❞❡♠❛✐s✳ ❖✉ s❡❥❛✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❡st❛ ♠❡t♦❞♦❧♦❣✐❛✱ ❛♦ ✐♥❝❧✉✐r♠♦s

♥♦ ❡st✉❞♦ ✐♥❢♦r♠❛çõ❡s s♦❜r❡ ❛ t❛①❛ ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❞❛ r❡❣✐ã♦ ❛♥❛❧✐s❛❞❛✱ ❝♦♥✲

s❡❣✉✐rí❛♠♦s ❝❛♣t❛r ♦ ❝✉st♦ ✐♠♣❧í❝✐t♦ q✉❡ ♦s ✐♥❞✐✈í❞✉♦s ❛tr✐❜✉❡♠ ❛ ✈✐♦❧ê♥❝✐❛ ❡♠

❞❡t❡r♠✐♥❛❞❛ r❡❣✐ã♦✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ■❧❤❧❛♥❢❡❧❞t ✭✷✵✶✵✮✱ ❛ ♠❛✐♦r✐❛ ❞♦s ❡st✉❞♦s ❞❡ss❛ ❧✐t❡r❛t✉r❛

✭✉s❛♥❞♦ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ♣r❡ç♦s ❤❡❞ô♥✐❝♦s✮ ✉s❛ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❝♦♠♦ ✉♠❛ ✈❛r✐á✲

✈❡❧ ❡①ó❣❡♥❛✱ ♦ q✉❡ ❣❡r❛ r❡s✉❧t❛❞♦s ✈✐❡s❛❞♦s ❞❡✈✐❞♦ ❛ ♥♦tá✈❡❧ ❡♥❞♦❣❡♥❡✐❞❛❞❡ q✉❡

❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ ♣r❡ç♦ ❞❡ ✐♠ó✈❡✐s ♣♦ss✉❡♠✳ ❊♠ r❡❧❛çã♦ ❛♦s ❛rt✐❣♦s q✉❡ ♣r♦♣õ❡♠

tr❛t❛r ❛ q✉❡stã♦ ❞❛ ❡♥❞♦❣❡♥❡✐❞❛❞❡✱ ❛ ❛♥á❧✐s❡ é ❢❡✐t❛ ❛ ♣❛rt✐r ❞❡ ✈❛r✐á✈❡✐s ✐♥str✉✲

♠❡♥t❛✐s✱ ♦ q✉❡✱ ❡♥tr❡t❛♥t♦✱ ♠✉✐t❛s ✈❡③❡s é ❢❡✐t♦ ❝♦♠ ✈❛r✐á✈❡✐s q✉❡st✐♦♥á✈❡✐s✱ ❝♦♠♦

t❛♠❛♥❤♦ ❞❛ ♣♦♣✉❧❛çã♦ ❞❛ r❡❣✐ã♦ ❛♥❛❧✐s❛❞❛ ✭❞❡♥s✐❞❛❞❡✮✱ ♣r♦♣♦rçã♦ ❡tár✐❛ ❞❛ ♣♦♣✉✲

❧❛çã♦✱ q✉❛❧✐❞❛❞❡ ❞❛s ♠♦r❛❞✐❛s✱ ♠é❞✐❛ ❞❡ ❛♥♦s ❞❡ ❡s❝♦❧❛r✐❞❛❞❡✱ t❛①❛ ❞❡ ❞❡s❡♠♣r❡❣♦✱

♥ú♠❡r♦ ❞❡ ♣♦❧✐❝✐❛✐s ♣♦r ♠✐❧ ❤❛❜✐t❛♥t❡s✱ ❞❡♥tr❡ ♦✉tr❛s✳ ❙❡❣✉♥❞♦ ■❧❤❧❛❢❡❧❞t✱ ❡♠ ♠❛✐s

❞❡ ✽✵% ❞❡ss❡s ❡st✉❞♦s é ❡♥❝♦♥tr❛❞♦ q✉❡ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ t❡♠ ✉♠ ❡❢❡✐t♦ ♥❡❣❛t✐✈♦
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♥♦ ✈❛❧♦r ❞♦s ✐♠ó✈❡✐s✱ ♦ q✉❡ ❝♦rr♦❜♦r❛ ♥♦ss❛ ❤✐♣ót❡s❡ ❜ás✐❝❛ ❞❡ q✉❡ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡

é ✉♠ ❢❛t♦r r❡❧❡✈❛♥t❡ ♣❛r❛ ❛ ❞❡❝✐sã♦ ❞❡ ♠♦r❛❞✐❛ ❞❛s ♣❡ss♦❛s✳

❆ ❛♥á❧✐s❡ ❡♠♣ír✐❝❛ ❞❡ ■❧❤❧❛♥❢❡❧❞t ✭✷✵✶✵✮ s❡ ✉t✐❧✐③❛ ❞❡ ❞❛❞♦s ❞❡ ▼✐❛♠✐ ❡♥tr❡

✶✾✾✾ ❡ ✷✵✵✼ ♣❛r❛ ❣❡r❛r ✉♠ ♣❛✐♥❡❧ ❛ ♥í✈❡❧ ❞♦ ❜❛✐rr♦✳ ❆ q✉❡stã♦ ❞❛ ❡♥❞♦❣❡♥❡✐✲

❞❛❞❡ ❞❛ r❡❧❛çã♦ é tr❛t❛❞❛ ❞❡ ❞✉❛s ♠❛♥❡✐r❛s✿ ❞✐❢❡r❡♥❝✐❛♥❞♦ ♦ í♥❞✐❝❡ ❞❡ ♣r❡ç♦s ❞♦s

✐♠ó✈❡✐s ❡ ❛s ♠❡❞✐❞❛s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ ♣❛r❛ ❝❛♣t❛r s♦♠❡♥t❡ ♦s ❞❡s✈✐♦s✱ ❛❧é♠ ❞❡

✐♥str✉♠❡♥t❛❧✐③❛r ❛ ✈❛r✐❛çã♦ ❞❡ ❝r✐♠❡s ♣♦r ❞✐❢❡r❡♥t❡s ✐♥❞✐❝❛❞♦r❡s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦

❛✉t♦r✱ ♦ ✉s♦ ❞❡ ✐♥str✉♠❡♥t♦s ❡♠ ❝♦♥❥✉♥t♦ ❝♦♠ ❛ ❛♥á❧✐s❡ ❡♠ ❞✐❢❡r❡♥ç❛s ♣❡r♠✐t❡ ❡s✲

t✐♠❛r ❞❡ ❢♦r♠❛ ❝♦♥s✐st❡♥t❡ ♦s ❝✉st♦s ✐♠♣❧í❝✐t♦s ❞♦ ❝r✐♠❡✳ ❊♠❜♦r❛ t❡♥❤❛ ❡st✐♠❛❞♦

s❡♣❛r❛❞❛♠❡♥t❡ ♦s ❡❢❡✐t♦s ❞❡ ❝r✐♠❡s ✈✐♦❧❡♥t♦s ❡ ❝♦♥tr❛ ♣r♦♣r✐❡❞❛❞❡ ♥♦s ♣r❡ç♦s ❞♦s

✐♠ó✈❡✐s✱ ♦s r❡s✉❧t❛❞♦s ✐♥❞✐❝❛♠ q✉❡ s♦♠❡♥t❡ ❝r✐♠❡s ✈✐♦❧❡♥t♦s ❞✐♠✐♥✉❡♠ ♦s ♣r❡ç♦s

❞❛s r❡s✐❞ê♥❝✐❛s ♥♦ ❜❛✐rr♦✱ ❝♦♠ ✉♠ ❛✉♠❡♥t♦ ❞❡ ✶% ♥♦ ♥ú♠❡r♦ ❞❡ ❝r✐♠❡s ✈✐♦❧❡♥t♦s

♣♦r ❛❝r❡✱ r❡❞✉③✐♥❞♦ ♦ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ❡♥tr❡ ✵✱✷✲✵✱✻% ✭■❧❤❧❛♥❢❡❧❞t✱✷✵✶✵✮✳

❯♠ ❛rt✐❣♦ q✉❡ ✉s❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ♣r❡ç♦s ❤❡❞ô♥✐❝♦s ♣❛r❛ ❝❛s♦s ❜r❛s✐❧❡✐r♦s

é ❞❡ ❘♦♥❞♦♥ ❡ ❆♥❞r❛❞❡ ✭✷✵✵✺✮ ♣❛r❛ ❛ ❝✐❞❛❞❡ ❞❡ ❇❡❧♦ ❍♦r✐③♦♥t❡ ♥♦ ♠ês ❞❡ ❞❡③❡♠✲

❜r♦ ❞❡ ✷✵✵✶✳ P❛r❛ ✐ss♦✱ ❢♦✐ ❢❡✐t❛ ✉♠❛ r❡❣r❡ssã♦ ❝r♦ss✲s❡❝t✐♦♥✱ ✉t✐❧✐③❛♥❞♦ ♠ét♦❞♦

❞♦s ♠í♥✐♠♦s q✉❛❞r❛❞♦s ♦r❞✐♥ár✐♦s ❝♦♠ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡ ♣r❡ç♦ ❞♦s ❛❧✉❣✉é✐s ❡

❝♦♥tr♦❧❡s ♣❛r❛ ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛ ❡ ❝❛r❛❝t❡ríst✐❝❛s ❞♦ ✐♠ó✈❡❧✳ ❉❡ ❛❝♦r❞♦ ❝♦♠

♦ r❡s✉❧t❛❞♦ ❞♦ ❛rt✐❣♦✱ ❛♣❛rt❛♠❡♥t♦s ❧♦❝❛❧✐③❛❞♦s ❡♠ ✉♠ ❜❛✐rr♦ ♥♦❜r❡ ❞❛ ❝✐❞❛❞❡ t❡✲

r✐❛♠ ✉♠ ❛✉♠❡♥t♦ ❞❡ ✻✱✷% ♥♦s ❛❧✉❣✉é✐s ❝❛s♦ ❛ t❛①❛ ❞❡ r♦✉❜♦ à ♠ã♦ ❛r♠❛❞❛ ❢♦ss❡

r❡❞✉③✐❞❛ ❛ ♠❡t❛❞❡ ♥❡ss❛ r❡❣✐ã♦✳ ❏á ♥♦ ❝❡♥tr♦✱ ❧♦❝❛❧ ♦♥❞❡ ❛ ✈✐♦❧ê♥❝✐❛ é ♠❛✐♦r✱ ♦s

❛❧✉❣✉é✐s s✉❜✐r✐❛♠ ❡♠ ♠é❞✐❛ ✷✼%✳

❖✉tr♦ ❡st✉❞♦ q✉❡ t❛♠❜é♠ ✉t✐❧✐③❛ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ♣r❡ç♦s ❤❡❞ô♥✐❝♦s é ♦ ❞❡

▲✐♥❞❡♥ ❡ ❘♦❝❦♦✛ ✭✷✵✵✽✮✱ q✉❡ ♣r♦❝✉r❛ ❡st✐♠❛r ♦ ✐♠♣❛❝t♦ ❞❛ ❝❤❡❣❛❞❛ ❞❡ ❛❣r❡ss♦✲

r❡s s❡①✉❛✐s ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❡ ❞❡t❡r♠✐♥❛❞❛ r❡❣✐ã♦✳ P❛r❛ ✐ss♦✱ ♦s ❛✉t♦r❡s

✉t✐❧✐③❛♠ ❞❛❞♦s ❞♦ ❝♦♥❞❛❞♦ ❞❡ ▼❡❝❦❧❡♥❜✉r❣ ♥♦ ❡st❛❞♦ ❞❛ ❈❛r♦❧✐♥❛ ❞♦ ◆♦rt❡ ❡♥tr❡
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♦ ♣❡rí♦❞♦ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✶✾✾✹ ❡ ❞❡③❡♠❜r♦ ❞❡ ✷✵✵✹✱ ❡ r❡❛❧✐③❛♠ ✉♠❛ ❛♥á❧✐s❡ ❝♦♠✲

♣❛r❛t✐✈❛ ❡♥tr❡ ♦s ♣r❡ç♦s ❞❛ r❡❣✐ã♦ r❡❝❡♣t♦r❛ ❞♦✐s ❛♥♦s ❛♥t❡s ❡ ❞❡♣♦✐s ❞❛ ❝❤❡❣❛❞❛

❞♦ ❛❣r❡ss♦r✳ ➱ ✐♠♣♦rt❛♥t❡ r❡ss❛❧t❛r q✉❡ ♦s ❛✉t♦r❡s ❡♥❝♦♥tr❛♠ ♣♦✉❝❛s ❡✈✐❞ê♥❝✐❛s

❞❡ ❞✐❢❡r❡♥ç❛s ♣ré✲❡①✐st❡♥t❡s ♥♦s ♣r❡ç♦s ❞❡ ✈❡♥❞❛ ♦✉ ♥❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❛s r❡❣✐õ❡s

❛♥❛❧✐s❛❞❛s q✉❡ r❡❝❡❜❡r❛♠ ❡ ♥ã♦ r❡❝❡❜❡r❛♠ ♦ ❛❣r❡ss♦r ✭▲✐♥❞❡♥ ❡ ❘♦❝❦♦✛✱✷✵✵✽✮✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦s r❡s✉❧t❛❞♦s✱ ♦ ✈❛❧♦r ❞❛s r❡s✐❞ê♥❝✐❛s ❡♠ ✉♠ r❛✐♦ ❞❡ ✵✱✶

♠✐❧❤❛s ✭✶✻✵ ♠❡tr♦s✮ ❞♦ ❛❣r❡ss♦r s❡ r❡❞✉③ ❡♠ t♦r♥♦ ❞❡ ✹%✱ ❡❢❡✐t♦ ❡st❡ q✉❡ s❡ ❞✐ss✐♣❛

r❛♣✐❞❛♠❡♥t❡ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞❛ ❞✐stâ♥❝✐❛✱ ♣♦✐s r❡s✐❞ê♥❝✐❛s ❡♠ ✉♠ r❛✐♦ ❞❡ ✵✱✶ ❛

✵✱✸ ♠✐❧❤❛s ✭♠❡✐♦ q✉✐❧ô♠❡tr♦✮ ❞❡ ❞✐stâ♥❝✐❛ ❞❡ ✉♠ ❛❣r❡ss♦r ♥ã♦ ♣♦ss✉❡♠ ♥❡♥❤✉♠

❡❢❡✐t♦✳ ❆ss✐♠✱ ❛ ❝❤❡❣❛❞❛ ❞❡ ✉♠ ❛❣r❡ss♦r s❡①✉❛❧ ♥❛ r❡❣✐ã♦ ❞✐♠✐♥✉✐r✐❛ ♦s ✈❛❧♦r❡s

❞❛s ♣r♦♣r✐❡❞❛❞❡s ❞❛ ✈✐③✐♥❤❛♥ç❛ ❡♠ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ❯❙$✺✳✺✵✵ ♣♦r r❡s✐❞ê♥❝✐❛✳

❆❧é♠ ❞✐ss♦✱ ♦ ❛rt✐❣♦ t❛♠❜é♠ ❡♥❝♦♥tr❛ ❡✈✐❞ê♥❝✐❛s ❞❡ q✉❡ ❛ ❝❤❡❣❛❞❛ ❞❡ ❛❣r❡ss♦r❡s

s❡①✉❛✐s ❢❛③ ❝♦♠ q✉❡ ❛❧❣✉♠❛s ❢❛♠í❧✐❛s ❞❡❝✐❞❛♠ s❡ ♠✉❞❛r✱ ❛✉♠❡♥t❛♥❞♦ ❡♠ ✷✵% ❛

♣r♦❜❛❜✐❧✐❞❛❞❡ ❞❡ ♠✉❞❛♥ç❛ ✭▲✐♥❞❡♥ ❡ ❘♦❝❦♦✛✱✷✵✵✽✮✳

❖✉tr❛ ♠❡t♦❞♦❧♦❣✐❛ ❜❛st❛♥t❡ ❝♦♠✉♠ ♥♦s ❛rt✐❣♦s ❝♦♥t✐❞♦s ♥❡ss❛ ❧✐t❡r❛t✉r❛

é ❞❡ ❡st✐♠❛çã♦ ✈✐❛ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ❡ ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ r❡❣✐ã♦✱ ✉t✐❧✐③❛♥❞♦

❝❤♦q✉❡s ❡①ó❣❡♥♦s ♥❛ r❡❣✐ã♦ ❡♠ ❢♦❝♦ ♣❛r❛ r❡❛❧✐③❛r ✉♠❛ ❛♥á❧✐s❡ ❡♠ ❞✐❢❡r❡♥ç❛s ✭♦✉

✐♥str✉♠❡♥t❛❧✐③á✲❧❛✮✱ ❝♦♠♣❛r❛♥❞♦ r❡❣✐õ❡s ❝♦♠ ❝❛r❛❝t❡ríst✐❝❛s ♣r❡❝❡❞❡♥t❡s s❡♠❡❧❤❛♥✲

t❡s ❛♥t❡s ❡ ❞❡♣♦✐s ❞❛ ❞❡sr✉♣t✉r❛ ♥❛ ✈❛r✐á✈❡❧ ❡st✉❞❛❞❛✳ ❖ ♣r✐♠❡✐r♦ ❛rt✐❣♦ r❡❝♦♥❤❡✲

❝✐❞♦ q✉❡ ✉t✐❧✐③❛ ❡st❛ ♠❡t♦❞♦❧♦❣✐❛ é ❞❡ ❇❡s❧❡② ❡ ▼✉❡❧❧❡r ✭✷✵✶✷✮✱ q✉❡ s❡ ❛♣r♦✈❡✐t❛ ❞❡

❣r❛♥❞❡s ❞✐❢❡r❡♥ç❛s ♥♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❞❡♥tr♦ ❞❛ ■r❧❛♥❞❛ ❞♦ ◆♦rt❡ ♣❛r❛

❛♥❛❧✐s❛r ❝♦♠♦ s❡ ❞❡✉ ❛ r❡❧❛çã♦ ❡♥tr❡ ❛ q✉❡❞❛ ♥❛s ♠♦rt❡s ♣♦r ❝♦♥✢✐t♦ ❞❡s❞❡ ♦ ♣r♦✲

❝❡ss♦ ❞❡ ♣❛③ ✐♥✐❝✐❛❞♦ ❡♠ ✶✾✾✸ ❡ ❛ ✈❛r✐❛çã♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✳ ➱ ✐♠♣♦rt❛♥t❡

r❡ss❛❧t❛r q✉❡ ❛ ❞❛t❛ ❡♠ q✉❡ ❛ ✈✐♦❧ê♥❝✐❛ ❝♦♠❡ç♦✉ ❛ r❡❞✉③✐r ✈❛r✐♦✉ ❜❛st❛♥t❡ ❡♥tr❡

❛s r❡❣✐õ❡s✱ ♥ã♦ s❡♥❞♦ ♣♦ssí✈❡❧ ♣r❡❝✐s❛r ✉♠❛ ú♥✐❝❛✳

P❛r❛ ❝❛❧❝✉❧❛r ♦ ❡❢❡✐t♦✱ ♦s ❛✉t♦r❡s ✉t✐❧✐③❛♠ ❞❛❞♦s tr✐♠❡str❛✐s ❞❡ ✶✶ r❡❣✐õ❡s



✾

❞♦ ♣❛✐s ❡♥tr❡ ✶✾✽✹ ❡ ✷✵✵✾ ❡ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ❝♦♠ ❡❢❡✐t♦s ✜①♦s ❞❡

t❡♠♣♦ ❡ r❡❣✐ã♦✳ ❖s r❡s✉❧t❛❞♦s sã♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❡s♣❡r❛❞♦✱ ♦✉ s❡❥❛✱ ✉♠❛ r❡❞✉çã♦

❞❛s ♠♦rt❡s ♣♦r ✈✐♦❧ê♥❝✐❛ ❣❡r♦✉ ✉♠ ❛✉♠❡♥t♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✳ ❆❧é♠ ❞✐ss♦✱ ♦s

❛✉t♦r❡s t❛♠❜é♠ ❡♥❝♦♥tr❛♠ ❡✈✐❞ê♥❝✐❛s ❞❡ q✉❡ ♦ ❛✉♠❡♥t♦ ❞❛ ✈✐♦❧ê♥❝✐❛ ❡♠ ❇❡❧❢❛st✱

❝❛♣✐t❛❧ ❞♦ ♣❛ís✱ ❛♣❛r❡♥t❡♠❡♥t❡ ❣❡r♦✉ ✉♠ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ♥❛s ár❡❛s ❛❞❥❛❝❡♥t❡s

✭❇❡s❧❡② ❡ ▼✉❡❧❧❡r✱ ✷✵✶✷✮✳

◆♦ ❝❛s♦ ❞❡ ❊❧st❡r❡ ❡ ❩✉ss♠❛♥ ✭✷✵✶✺✮✱ ♦s ❛✉t♦r❡s s❡ ✉t✐❧✐③❛♠ ❞♦s ❛t❛q✉❡s ❞♦

❣r✉♣♦ t❡rr♦r✐st❛ ❍❡③❜♦❧❧❛❤ ♥♦ ❛♥♦ ❞❡ ✷✵✵✻ ❡♠ ■sr❛❡❧ ♣❛r❛ ❢❛③❡r ✉♠❛ ❛♥á❧✐s❡ ❞❡ ❝♦♠♦

♦s ❛t❛q✉❡s ❛❢❡t❛r❛♠ ♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♥❛s r❡❣✐õ❡s ♠❛✐s ❛❢❡t❛❞❛s ❡♠ ❝♦♠♣❛r❛çã♦

❝♦♠ ❛q✉❡❧❛s ❡♠ q✉❡ ♦ ❝♦♥✢✐t♦ ❢♦✐ ♠❡♥♦s ✐♥t❡♥s♦✳ P❛r❛ ✐ss♦✱ ❛ ♠❡t♦❞♦❧♦❣✐❛ ✉t✐❧✐③❛❞❛

♥♦ ❛rt✐❣♦ t❛♠❜é♠ é ❞❡ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ❡ r❡❣r❡ssõ❡s ❡♠ ❞✐❢❡r❡♥ç❛s✳ ❖✉tr♦ ♣♦♥t♦

✐♠♣♦rt❛♥t❡ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ❞♦ ❡st✉❞♦ é ❛ ❤✐♣ót❡s❡ ❛❞♦t❛❞❛ ♣❡❧♦s ❛✉t♦r❡s ❞❡ q✉❡ ❛

❣✉❡rr❛ ♣♦❞❡ s❡r ❝♦♥s✐❞❡r❛ ✉♠❛ ❢♦♥t❡ ❞❡ ✈❛r✐❛çã♦ ❡①ó❣❡♥❛ ❡♥tr❡ ❛s r❡❣✐õ❡s✱ ❥á q✉❡

♦s ❝✐❞❛❞ã♦s ✐sr❛❡❧❡♥s❡s ♥ã♦ ❝♦❣✐t❛✈❛♠ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞♦ ❛t❛q✉❡ ♦❝♦rr❡r ✭♦✉ s❡❥❛✱

❡ss❛ ❣✉❡rr❛ ♥ã♦ ❡st❛✈❛ ♣r❡❝✐✜❝❛❞❛ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❛♥t❡r✐♦r♠❡♥t❡ ❛♦ ✐♥í❝✐♦

❞♦s ❛t❛q✉❡s✮✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ r❡s✉❧t❛❞♦ ❞❛ ❛♥á❧✐s❡✱ ♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❛s r❡❣✐õ❡s ♠❛✐s

❛❢❡t❛❞❛s ♣❡❧♦ ❝♦♥✢✐t♦ ❝♦♠❡ç❛r❛♠ ❛ ❝❛✐r ✐♠❡❞✐❛t❛♠❡♥t❡ ❛♣ós ❛ ❣✉❡rr❛✱ ❝❤❡❣❛♥❞♦ ❛

✉♠❛ q✉❡❞❛ ❛❝✉♠✉❧❛❞❛ ❞❡ ✼% ❝❡r❝❛ ❞❡ ✶ ❛♥♦ ❡ ♠❡✐♦ ❛♣ós ♦ ❝♦♥✢✐t♦ ❡ ♠❛♥t❡♥❞♦✲s❡

❛♣r♦①✐♠❛❞❛♠❡♥t❡ ♥❡st❡ ♣❛t❛♠❛r ❛té ✜♥❛❧ ❞❡ ✷✵✶✷ ✭♣❡rí♦❞♦ ❡♠ q✉❡ s❡ ❡♥❝❡rr❛ ❛

❛♥á❧✐s❡✮✳ ❆❧é♠ ❞✐ss♦✱ ♦ ❡st✉❞♦ ❞❡ ❊❧st❡r❡ ❡ ❩✉ss♠❛♥ ❛✐♥❞❛ s✉❣❡r❡ q✉❡ ♦ ❞❡❝❧í♥✐♦ ❞♦s

♣r❡ç♦s ♦❝♦rr❡ ❞❡✈✐❞♦ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❛ ✉♠❛ q✉❡❞❛ ♥❛ ❞❡♠❛♥❞❛ ✭❡ ♥ã♦ ❛✉♠❡♥t♦ ♥❛

♦❢❡rt❛✮ ❡ q✉❡ ♦ ✐♠♣❛❝t♦ ❡❝♦♥ô♠✐❝♦ ❞❛ ❣✉❡rr❛ ♥ã♦ é s❡♥t✐❞♦ ❞❛ ♠❡s♠❛ ♠❛♥❡✐r❛ ♥♦

♠❡r❝❛❞♦ ❞❡ tr❛❜❛❧❤♦✱ ✐♥❞✐❝❛♥❞♦ q✉❡ ♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❛❜s♦r✈❡✉ ❣r❛♥❞❡ ♣❛rt❡

❞♦s ❡❢❡✐t♦s✳

❆ ♠❡s♠❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❛♥á❧✐s❡ ❡♠ ❞✐❢❡r❡♥ç❛s ❡ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ✭❝♦♠



✶✵

❡❢❡✐t♦s ✜①♦s ❞❡ ❡st❛❞♦ ❡ t❡♠♣♦✮ é ✉t✐❧✐③❛❞♦ ♣♦r ❇❡❥❛r ✭✷✵✶✺✮ q✉❡ ❡st✉❞❛ ❝♦♠♦

❛ ❡s❝❛❧❛❞❛ ❞♦s ♥í✈❡✐s ❞❡ ✈✐♦❧ê♥❝✐❛ ❡♠ ❛❧❣✉♠❛s ❧♦❝❛❧✐❞❛❞❡s ❞♦ ▼é①✐❝♦ ✭r❡s✉❧t❛❞♦

❞❡ ✉♠❛ ♣♦❧ít✐❝❛ ❞❡ ❡♥❢r❡♥t❛♠❡♥t♦ ❞♦ ❝r✐♠❡ ♦r❣❛♥✐③❛❞♦✮ ✐♠♣❛❝t♦✉ ♦s ♣r❡ç♦s ❞♦

♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❛✉t♦r✱ ❛♣❡s❛r ❞♦ ❛✉♠❡♥t♦ ❞❛ ✈✐♦❧ê♥❝✐❛

t❡r ❝♦✐♥❝✐❞✐❞♦ ❝♦♠ ❛ ❝r✐s❡ ❡❝♦♥ô♠✐❝❛ ❞❡ ✷✵✵✾ ✭q✉❡ t❛♠❜é♠ ❛❢❡t♦✉ ♦ ♠❡r❝❛❞♦

✐♠♦❜✐❧✐ár✐♦✮✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❡❧♦ ❡st✉❞♦ ♥ã♦ ❡stã♦ ✈✐❡s❛❞♦s✱ ♣♦✐s ♦ ❛✉♠❡♥t♦

❞❛ ✈✐♦❧ê♥❝✐❛ s❡ ❞❡✉ s♦♠❡♥t❡ ❡♠ ❛❧❣✉♠❛s r❡❣✐ô❡s ❡s♣❡❝✐✜❝❛s ❞♦ ♣❛ís✱ ❝♦♠ ♣♦✉❝♦s

♠✉♥✐❝í♣✐♦s ❝♦♥❝❡♥tr❛♥❞♦ ❣r❛♥❞❡ ♣❛rt❡ ❞♦s ❝❛s♦s✱ ❢❛t♦ q✉❡ t❛♠❜é♠ ♣r♦✈♦❝♦✉ ✉♠❛

❞❡sr✉♣t✉r❛ ❡♥tr❡ r❡❣✐õ❡s ❛❢❡t❛❞❛s ♣❡❧♦ ❛✉♠❡♥t♦ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ r❡❣✐õ❡s ♥ã♦

❛❢❡t❛❞❛s✳ ❆ ♣❛rt✐r ❞❡ s❡✉s r❡s✉❧t❛❞♦s✱ ❇❡❥❛r ❛✜r♠❛ q✉❡ ♦ ❛✉♠❡♥t♦ ♥♦ ♥í✈❡❧ ❞❡

✈✐♦❧ê♥❝✐❛ ♥♦ ▼é①✐❝♦ ❣❡r♦✉ ✐♠♣❛❝t♦ ♥❡❣❛t✐✈♦ ❡ s✐❣♥✐✜❝❛t✐✈♦ ♥❛ ❝♦♥❝❡ssã♦ ❞❡ ❝ré❞✐t♦s

✐♠♦❜✐❧✐ár✐♦s✱ ❛❧é♠ ❞❡ ♣♦ss✉✐r ✉♠ ✐♠♣❛❝t♦ ♥❛ q✉❛♥t✐❞❛❞❡ ❞❡ ✐♠ó✈❡✐s ❞❡s♦❝✉♣❛❞♦s✱

r❡s✉❧t❛❞♦s q✉❡ ❝♦rr♦❜♦r❛♠ ❛ ❧✐t❡r❛t✉r❛✳

❏á ♦ ❛rt✐❣♦ ❞❡ ❋r✐s❝❤t❛❦ ❡ ▼❛♥❞❡❧ ✭✷✵✶✷✮✱ ❡st✉❞♦ r❡❢❡rê♥❝✐❛ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡✱

♣r❡t❡♥❞❡ ❛♥❛❧✐s❛r ❛ r❡❧❛çã♦ ❡♥tr❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♥❛ ❝✐❞❛❞❡ ❞♦

❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❡✱ ❝♦♠♦ ❛ r❡❧❛çã♦ é ❡♥❞ó❣❡♥❛✱ s❡ ❛♣r♦✈❡✐t❛♠ ❞♦ ♣r♦❣r❛♠❛ ❯PP ♣❛r❛

✐♥str✉♠❡♥t❛❧✐③❛r ❛ ❛♥á❧✐s❡✳ ❆tr❛✈és ❞❛ ❜❛s❡ ❞❡ ❞❛❞♦s ❞♦ ✧❩❛♣✐♠ó✈❡✐s✧✱ ♠❡s♠❛ q✉❡

❛ ❞♦ ♣r❡s❡♥t❡ tr❛❜❛❧❤♦✱ só q✉❡ ♠❛✐s ❞❡t❛❧❤❛❞❛ ♣❛r❛ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s ✐♠ó✈❡✐s✱ ❡

❞❡ ❞❛❞♦s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❢♦r♥❡❝✐❞♦s ♣❡❧♦ ■❙P✱ ❡❧❡s ❢❛③❡♠ ❛ ❛♥á❧✐s❡ ♣❛r❛ ♦ ♣❡rí♦❞♦

❡♥tr❡ ✷✵✵✼ ❡ ✷✵✶✶✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦s r❡s✉❧t❛❞♦s✱ ❝♦♥❞✐❝✐♦♥❛❧ ❛ t❡r ✉♠❛ ❯PP ✐♥st❛❧❛❞❛ ♣❡rt♦✱ ♦

♣r❡ç♦ ❞❡ ❝❛s❛s ❡ ❛♣❛rt❛♠❡♥t♦s ❛✉♠❡♥t♦✉ ❡♠ ♠é❞✐❛ ✺✲✶✵%✱ ❥á ❤♦♠✐❝í❞✐♦s ❡ r♦✉❜♦s

r❡❞✉③✐r❛♠ ❡♠ ♠é❞✐❛ ✶✵✲✷✺% ❡ ✶✵✲✷✵%✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❆❧é♠ ❞✐ss♦✱ ♥♦ ❝❛s♦ ❞❡

✐♥❡①✐stê♥❝✐❛ ❞♦ ♣r♦❣r❛♠❛✱ ♦s ❛✉t♦r❡s ❛✜r♠❛♠ q✉❡ ♦ í♥❞✐❝❡ ❞❡ ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s

♥♦ ❘✐♦ t❡r✐❛ ❝r❡s❝✐❞♦ ✶✺% ♠❡♥♦s ❡♥tr❡ ✷✵✵✽ ❡ ✷✵✶✶✱ ❡♥q✉❛♥t♦ q✉❡ ❛s t❛①❛s ❞❡

❤♦♠✐❝í❞✐♦s ❡ r♦✉❜♦s t❡r✐❛♠ r❡❞✉③✐❞♦✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ✶✹% ❡ ✷✵% ♠❡♥♦s✳ ❉❡ss❛

♠❛♥❡✐r❛✱ ♦s ❛✉t♦r❡s ♦❜tê♠ ✉♠❛ r❡❧❛çã♦ ♥❡❣❛t✐✈❛ ❡♥tr❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ ♣r❡ç♦ ❞♦s



✶✶

✐♠ó✈❡✐s✱ ♦✉ s❡❥❛✱ ✉♠❛ r❡❞✉çã♦ ❞❡ ✶✵% ♥❛ t❛①❛ ❞❡ ❤♦♠✐❝í❞✐♦ ❝♦rr❡s♣♦♥❞❡r✐❛ ❛ ✉♠

❛✉♠❡♥t♦ ✶✱✽% ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❛ ✈✐③✐♥❤❛♥ç❛ ✭❋r✐s❝❤t❛❦ ❡ ▼❛♥❞❡❧✱ ✷✵✶✷✮✳

◆❡ss❡ s❡♥t✐❞♦✱ é ✐♠♣♦rt❛♥t❡ r❡ss❛❧t❛r q✉❡ ♦ ♣r❡s❡♥t❡ ❛rt✐❣♦ ♣♦ss✉✐ ♦ ♦❜❥❡t✐✈♦

❞❡ ❛✉♠❡♥t❛r ❛ ❛❜r❛♥❣ê♥❝✐❛ t❡♠♣♦r❛❧ ❞❛ ❛♥á❧✐s❡ ❢❡✐t❛ ♣♦r ❋r✐s❝❤t❛❦ ❡ ▼❛♥❞❡❧ ✭✷✵✶✷✮✳

❈♦♠ ✐ss♦✱ ♣r♦❝✉r❛♠♦s ❝❛♣t✉r❛r ✉♠❛ ♣♦ssí✈❡❧ ❞❡❝❛❞ê♥❝✐❛ ❞♦ ♣r♦❣r❛♠❛ ❛ ♣❛rt✐r ❞❡

✷✵✶✷✱ q✉❛♥❞♦ ♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❝♦♠❡ç❛r❛♠ ❛ ❛✉♠❡♥t❛r ♥♦✈❛♠❡♥t❡✳



✶✷

✸ ❈❖◆❚❊❳❚❖

✸✳✶ ❊✈♦❧✉çã♦ ❞♦s Pr❡ç♦s ❞♦s ■♠ó✈❡✐s

❆ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✱ ❛ss✐♠ ❝♦♠♦ ❛❧❣✉♠❛s ♦✉tr❛s ❝✐❞❛❞❡s ❞♦ ❇r❛s✐❧✱

♣❛ss♦✉ ♥♦s ú❧t✐♠♦s ❛♥♦s ♣♦r ✉♠ ❣r❛♥❞❡ ❛✉♠❡♥t♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✳ ❆♣❡s❛r ❞❡

t❡r s✐❞♦ ✉♠ ❢❡♥ô♠❡♥♦ r❡❣✐str❛❞♦ ♥♦ ♣❛ís ❝♦♠♦ ✉♠ t♦❞♦✱ ❛ ✈❛❧♦r✐③❛çã♦ ❞♦ ♠❡r❝❛❞♦

✐♠♦❜✐❧✐ár✐♦ ❝❛r✐♦❝❛ ❡♥tr❡ ♦s ❛♥♦s ❞❡ ✷✵✶✵ ❡ ✷✵✶✹ ♥ã♦ é ❝♦♠♣❛rá✈❡❧ ❝♦♠ ♦ ❝r❡s❝✐✲

♠❡♥t♦ ❞❡ ♥❡♥❤✉♠ ♦✉tr♦ ♠❡r❝❛❞♦ ❞❡ r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s ❞♦ ❇r❛s✐❧ ✭❋■P❊❩❆P✱

✷✵✶✽✮✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ❛ ♣❛rt✐r ❞❡ ❞❛❞♦s ♦❜t✐❞♦s ♥♦ s✐t❡ ❋✐♣❡❩❛♣✶✱ r❡❛❧✐③❛r❡♠♦s

♥❡st❛ s❡çã♦ ✉♠❛ ❜r❡✈❡ ❛♥á❧✐s❡ ❞❛ ❡✈♦❧✉çã♦ ❞♦s ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ ❡

❞❡ ❛❝♦♥t❡❝✐♠❡♥t♦s q✉❡ s✉s❝✐t❛r❛♠ ❛ s✉❛ ♦❝♦rrê♥❝✐❛✳ ❊♠ ✉♠ ♣r✐♠❡✐r♦ ♠♦♠❡♥t♦✱

♣♦❞❡♠♦s ❝♦♠♣❛r❛r ❛ tr❛❥❡tór✐❛ ❞❡ ♣r❡ç♦s ❞❡✢❛❝✐♦♥❛❞♦s ♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦

❝♦♠ ❛ ❡✈♦❧✉çã♦ ❞♦s ♣r❡ç♦s ❞❛ ❝✐❞❛❞❡ ❞❡ ❙ã♦ P❛✉❧♦ ♣❛r❛ ♦ ♠❡s♠♦ ♣❡rí♦❞♦✳

P♦❞❡♠♦s ♦❜s❡r✈❛r ❛tr❛✈és ❞❛ ❋✐❣✉r❛ ✸✳✶ q✉❡✱ ❛♣❡s❛r ❞❡ ♥♦ ✐♥í❝✐♦ ❞♦ ♣❡rí♦❞♦

♦s ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♣♦ss✉ír❡♠ ✉♠ ❝r❡s❝✐♠❡♥t♦ ♠❡♥♦r ❞♦ q✉❡ ♦

r❡❣✐str❛❞♦ ♥♦s ♣r❡ç♦s ❞❡ ❙ã♦ P❛✉❧♦✱ ❡♠ ❝❡r❝❛ ❞❡ ✷✵✵✾ ❛ tr❛❥❡tór✐❛ ❞❡ ❝r❡s❝✐♠❡♥t♦

s❡ ✐♥✈❡rt❡✉ ✭❛ ❝✉r✈❛ ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ s❡ t♦r♥♦✉ ♠❛✐s ✐♥❝❧✐♥❛❞❛✮ ❡ ❧♦❣♦ ❞❡♣♦✐s ♦

❛✉♠❡♥t♦ ♥♦s ♣r❡ç♦s ❞❛ ❝✐❞❛❞❡ ❛♥❛❧✐s❛❞❛✱ t♦♠❛♥❞♦ ❝♦♠♦ ❞❛t❛ ❜❛s❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽✱

♣❛ss♦✉ ♣♦r ✉♠ ❧♦♥❣♦ ♣❡rí♦❞♦ ♠❛✐♦r✳ ❆❧é♠ ❞✐ss♦✱ ♣❡r❝❡❜❡♠♦s ❛tr❛✈és ❞❛ ❋✐❣✉r❛ ✸✳✶

q✉❡✱ ❛♣ós ❛ rá♣✐❞❛ ❡s❝❛❧❛❞❛ ♥♦s ♣r❡ç♦s ✈❡r✐✜❝❛❞❛ ♥❛ ♣r✐♠❡✐r❛ ♠❡t❛❞❡ ❞❛ ❞é❝❛❞❛ ❞❡

✷✵✶✵✱ ❢♦✐ r❡❣✐str❛❞❛ ✉♠❛ ✐♥✢❡①ã♦ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❞❡ ❛♠❜♦s ♦s ❧♦❝❛✐s ❡✱ ❝♦♠

✶❉✐s♣♦♥í✈❡❧ ❡♠ ❤tt♣✿✴✴✜♣❡③❛♣✳③❛♣✐♠♦✈❡✐s✳❝♦♠✳❜r✴✳ ❆❝❡ss❛❞♦ ❡♠✿ ✶✺✴✵✼✴✷✵✶✽✳
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✐ss♦✱ ♦ ✐♥í❝✐♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ r❡✈❡rsã♦ ❞♦ ❝✐❝❧♦ ❡ r❡❞✉çã♦ ❞♦s ♣r❡ç♦s ❞❡ ♠❡r❝❛❞♦✳

❉❛ ♠❡s♠❛ ❢♦r♠❛ ❝♦♠♦ ❛ s✉❜✐❞❛ ❞♦s ♣r❡ç♦s✱ ✈❡r✐✜❝❛♠♦s q✉❡ ❛ q✉❡❞❛ ♥♦t❛❞❛

♥♦s ♣r❡ç♦s s❡ ❞❡✉ ❞❡ ❢♦r♠❛ ♠❛✐s ✐♥t❡♥s❛ ♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✱ ❢❛③❡♥❞♦ ❝♦♠

q✉❡ ♥♦ ✜♥❛❧ ❞♦ ♣❡rí♦❞♦ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡✱ ♦s í♥❞✐❝❡s ❞❡ ♣r❡ç♦s ❞❛s ❞✉❛s ❧♦❝❛❧✐❞❛❞❡s

❝♦♥✈✐r❥❛♠ ♣❛r❛ ♦ ♠❡s♠♦ ♣❛t❛♠❛r✳ ◆❡ss❡ s❡♥t✐❞♦✱ é ✐♠♣♦rt❛♥t❡ ❞❡st❛❝❛r♠♦s q✉❡

❛ ✐♥✢❡①ã♦ ✈❡r✐✜❝❛❞❛ ♥♦s ♠❡r❝❛❞♦s ✐♠♦❜✐❧✐ár✐♦s t❛♥t♦ ❝❛r✐♦❝❛ q✉❛♥t♦ ♣❛✉❧✐st❛♥♦ s❡

✐♥s❡r❡♠ ❡♠ ✉♠ ❝♦♥t❡①t♦ ❞❡ ❝r✐s❡ ♣♦❧✐t✐❝♦✲❡❝♦♥ô♠✐❝❛ q✉❡ ✐♠♣❛❝t♦✉ t♦❞♦ ♦ ♣❛ís ❛

♣❛rt✐r ❞❡ ✷✵✶✹ ❡ ❣❡r♦✉ ✉♠❛ ❣r❛✈❡ ❝r✐s❡ ✜s❝❛❧ ♥♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳

❋✐❣✉r❛ ✸✳✶✿ ❊✈♦❧✉çã♦ ❞♦ ♣r❡ç♦ ♠é❞✐♦ ❞♦s ✐♠ó✈❡✐s ✲ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ① ❙ã♦ P❛✉❧♦

1
1.

5
2

2.
5

2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
Data

RJ SP

◆♦t❛s✿ P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡st❡ ❣rá✜❝♦ ❢♦r❛♠ tr❛♥s❢♦r♠❛❞♦s ♦s ❞❛❞♦s ❞✐s♣♦♥í✈❡✐s ♥♦ s✐t❡ ❞♦

✧❋✐♣❡❩❛♣✧❡♠ í♥❞✐❝❡ ❝♦♠ ❞❛t❛ ❜❛s❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽✳ ❉❡st❛ ♠❛♥❡✐r❛✱ ❝♦♥s❡❣✉✐♠♦s ❛♥❛❧✐s❛r ❛s

✐♥❢♦r♠❛çõ❡s ❝♦♠♦ ✈❛r✐❛çã♦ ❡♠ r❡❧❛çã♦ ❛ ♥♦ss❛ ❞❛t❛ ✐♥✐❝✐❛❧ ❞❡ ❡st✉❞♦✳



✶✹

❆ ♣❛rt✐r ❞❡ss❡ ♠♦♠❡♥t♦ ✐r❡♠♦s ❞❡t❛❧❤❛r ❝♦♠♦ ♦❝♦rr❡✉ ❛ ✈❛❧♦r✐③❛çã♦ ✐♠♦❜✐✲

❧✐ár✐❛ ♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳ ❈♦♠ ❜❛s❡ ♥♦ ❋✐❣✉r❛ ✸✳✶ ❥á ❤❛✈í❛♠♦s ♦❜s❡r✈❛❞♦

q✉❡ ♦s ✈❛❧♦r❡s ❞❡✢❛❝✐♦♥❛❞♦s ❞❡ ✈❡♥❞❛ ♣♦r ♠❡tr♦ q✉❛❞r❛❞♦ ❞♦s ✐♠ó✈❡✐s ❝❛r✐♦❝❛s

♠❛✐s q✉❡ ❞✉♣❧✐❝❛r❛♠ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽ ❛ ♠❡❛❞♦s ❞❡ ✷✵✶✹✳ ❆❣♦r❛ ❛♥❛❧✐s❛r❡♠♦s

❝♦♠♦ s❡ ❞❡✉ ❡ss❡ ♣r♦❝❡ss♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❝❛r❛❝t❡ríst✐❝❛s ❡s♣❡❝í✜❝❛s ❞♦s ✐♠ó✈❡✐s✱ ♥♦

❝❛s♦✱ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❞♦r♠✐tór✐♦s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❋✐❣✉r❛ ✸✳✷✱ ♣♦❞❡♠♦s ♣❡r❝❡❜❡r

q✉❡ ❡ss❛ ✈❛❧♦r✐③❛çã♦ ♥ã♦ s❡ ❞❡✉ ❞❡ ❢♦r♠❛ ❤♦♠♦❣ê♥❡❛ ♥♦ ♠❡r❝❛❞♦ ❝♦♠♦ ✉♠ t♦❞♦✱

♣♦✐s ♦ ✐♠♣❛❝t♦ ❢♦✐ ♠❛✐s ✐♥t❡♥s♦ q✉❛♥t♦ ♠❡♥♦r ♦ t❛♠❛♥❤♦ ❞♦ ✐♠ó✈❡❧✱ ♣r♦✈♦❝❛♥❞♦

✉♠❛ r❡❞✉çã♦ ♥❛ ❞✐❢❡r❡♥ç❛ ❞❡ ♣r❡ç♦s ❡♥tr❡ ✐♠ó✈❡✐s ♠❛✐♦r❡s ❡ ♠❡♥♦r❡s✳



✶✺

❋✐❣✉r❛ ✸✳✷✿ ❊✈♦❧✉çã♦ ❞♦s Pr❡ç♦s ❞♦ ■♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♣♦r

q✉❛♥t✐❞❛❞❡ ❞❡ ❞♦r♠✐tór✐♦

1
1.

5
2

2.
5

3

2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
Data

1 dormitório 2 dormitórios
3 dormitórios 4 ou mais dormitórios

◆♦t❛s✿ P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡st❡ ❣rá✜❝♦ ❢♦r❛♠ tr❛♥s❢♦r♠❛❞♦s ♦s ❞❛❞♦s ❞✐s♣♦♥í✈❡✐s ♥♦ s✐t❡ ❞♦

✧❋✐♣❡❩❛♣✧❡♠ í♥❞✐❝❡ ❝♦♠ ❞❛t❛ ❜❛s❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽✳ ❉❡st❛ ♠❛♥❡✐r❛✱ ❝♦♥s❡❣✉✐♠♦s ❛♥❛❧✐s❛r ❛s

✐♥❢♦r♠❛çõ❡s ❝♦♠♦ ✈❛r✐❛çã♦ ❡♠ r❡❧❛çã♦ ❛ ♥♦ss❛ ❞❛t❛ ✐♥✐❝✐❛❧ ❞❡ ❡st✉❞♦✳

❆✐♥❞❛ ❛♥❛❧✐s❛♥❞♦ ❛ ❋✐❣✉r❛ ✸✳✷✱ ✈❡r✐✜❝❛♠♦s q✉❡ ❛ r❡❞✉çã♦ ♥♦s ♣r❡ç♦s ♦❜s❡r✲

✈❛❞❛ ❛♥t❡r✐♦r♠❡♥t❡ ♦❝♦rr❡✉ ✐♥❞❡♣❡♥❞❡♥t❡♠❡♥t❡ ❞♦ t❛♠❛♥❤♦ ❞♦s ✐♠ó✈❡✐s ❡ s❡ ❞❡✉

♥♦ ♠❡s♠♦ ♣❡rí♦❞♦ ❞❡ t❡♠♣♦ ♣❛r❛ t♦❞♦s ♦s t✐♣♦s✳ ❆❧é♠ ❞✐ss♦✱ ❞❛ ♠❡s♠❛ ❢♦r♠❛

q✉❡ ♦ ♣r❡ç♦ ❞♦s ❛♣❛rt❛♠❡♥t♦s ♠❡♥♦r❡s s✉❜✐✉ ♠❛✐s ♥♦ ♣❡rí♦❞♦ ❞❡ ✈❛❧♦r✐③❛çã♦✱ ♥♦

♠♦♠❡♥t♦ ❞❡ r❡✈❡rsã♦✱ ❢♦✐ ❡st❡ t✐♣♦ q✉❡ ♠❛✐s s♦❢r❡✉ ✐♠♣❛❝t♦ ♥❡❣❛t✐✈♦✳



✶✻

✸✳✶✳✶ Pr✐♥❝✐♣❛✐s ♠♦t✐✈♦s ❞❛ ✈❛❧♦r✐③❛çã♦ ❞♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❝❛r✐♦❝❛

◆♦ss❛ ❤✐♣ót❡s❡ ❜ás✐❝❛ ❛♦ ❧♦♥❣♦ ❞❡st❡ tr❛❜❛❧❤♦ é ❞❡ q✉❡ ✉♠❛ ♣❛rt❡ ❞♦ ❣r❛♥❞❡

❛✉♠❡♥t♦ ✈❡r✐✜❝❛❞♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ ♦❝♦rr❡✉ ❞❡✈✐❞♦ ❛ ✐♠♣❧❡♠❡♥✲

t❛çã♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❡♠ ❝♦♠✉♥✐❞❛❞❡s ❝❛r✐♦❝❛s✱ ♦ q✉❡ ♣♦ss✐❜✐❧✐t♦✉✱ ✈✐❛

r❡❞✉çã♦ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ ❛ ✈❛❧♦r✐③❛çã♦ ❞❡ ♠❡r❝❛❞♦s ✐♠♦❜✐❧✐ár✐♦s ❡♠ r❡❣✐õ❡s ♣ró✲

①✐♠❛s ❛ ❝♦♠✉♥✐❞❛❞❡s✳ ❊♥tr❡t❛♥t♦✱ ❛ ❧✐t❡r❛t✉r❛ q✉❡ ❛♥❛❧✐s❛ ❡st❡ ♠❡r❝❛❞♦ ♣♦♥t✉❛

♦✉tr♦s ♠♦t✐✈♦s q✉❡ t❛♠❜é♠ sã♦ ❝♦♥s✐❞❡r❛❞♦s ♣❛rt❡s ❡①♣❧✐❝❛t✐✈❛s ♣❛r❛ ♦ ❛✉♠❡♥t♦

✈❡r✐✜❝❛❞♦ ♥♦s ♣r❡ç♦s ❛♦ ❧♦♥❣♦ ❞♦ ♣❡rí♦❞♦ ❡♠ ❢♦❝♦✳

❖ ♣r✐♠❡✐r♦ ♠♦t✐✈♦ q✉❡ ♣♦❞❡♠♦s ❝♦♥s✐❞❡r❛r é ♦ ♣❡rí♦❞♦ ❞❡ ❣r❛♥❞❡ ❝r❡s❝✐✲

♠❡♥t♦ ❡ ❡st❛❜✐❧✐❞❛❞❡ ❡❝♦♥ô♠✐❝❛ q✉❡ ♦ ❇r❛s✐❧ ✈✐✈❡♥❝✐♦✉✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❝♦♠♣❛r❛❞♦

❝♦♠ ❛ ❝♦♥❥✉♥t✉r❛ ✐♥t❡r♥❛❝✐♦♥❛❧✱ ❞✉r❛♥t❡ ❛ ❞é❝❛❞❛ ❞❡ ✷✵✵✵✳ ❆✐♥❞❛ ♥❡ss❡ ❝♦♥t❡①t♦✱

❛s ♣♦❧ít✐❝❛s ❛♥t✐❝í❝❧✐❝❛s ❛❞♦t❛❞❛s ♣❡❧♦ ❣♦✈❡r♥♦ ❢❡❞❡r❛❧ ❝♦♠♦ ❢♦r♠❛ ❞❡ ♠✐♥✐♠✐③❛r

♦s ❡❢❡✐t♦s ❞❛ ❝r✐s❡ ✜♥❛♥❝❡✐r❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ♣r♦♠♦✈❡r❛♠ ✉♠ ❡stí♠✉❧♦ ♥♦ ♠❡r❝❛❞♦

✐♠♦❜✐❧✐ár✐♦ ❡ ❞❡ ❝♦♥str✉çã♦ ❝✐✈✐❧✱ q✉❡ ♣✉①❛r❛♠ ❛ r❡❝✉♣❡r❛çã♦ ❞❛ ❡❝♦♥♦♠✐❛ ❡ ❛

♠❛♥✉t❡♥çã♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❝r❡s❝✐♠❡♥t♦ ✭▼♦♥t❡✐r♦✱ ✷✵✶✹✮✳ ❖✉tr♦ ❢❛t♦r q✉❡ ❣❡r♦✉

❣r❛♥❞❡ ❝r❡s❝✐♠❡♥t♦ ❞❛ ❡❝♦♥♦♠✐❛ ❢♦r❛♠ ❛s ❞❡s❝♦❜❡rt❛s ❞❡ ❥❛③✐❞❛s ❞❡ ♣❡tró❧❡♦ ♥❛

❝❛♠❛❞❛ ♣ré✲s❛❧ ❞♦ ❧✐t♦r❛❧ ❜r❛s✐❧❡✐r♦ ❝♦♠ r❡s❡r✈❛s ❡st✐♠❛❞❛s ❡♠ ♠❛✐s ❞❡ ✹✵ ❜✐❧❤õ❡s

❞❡ ❜❛rr✐s ❡ ❝♦♠ ♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ s❡♥❞♦ ♦ ♠❛✐♦r ♣r♦❞✉t♦r✳

◆♦ ✜♥❛❧ ❞❛ ❞é❝❛❞❛ ❞❡ ✷✵✵✵ t✐✈❡♠♦s ♠❛✐s ❞♦✐s ❢❛t♦r❡s ❡ss❡♥❝✐❛✐s ♣❛r❛ ♦

❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ✈❡r✐✜❝❛❞♦ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✱ ❛

❡s❝♦❧❤❛ ❞♦ ❇r❛s✐❧ ❝♦♠♦ ♣❛ís✲s❡❞❡ ❞❛ ❈♦♣❛ ❞♦ ▼✉♥❞♦ ❞❡ ✷✵✶✹ ♥♦ ❛♥♦ ❞❡ ✷✵✵✼ ❡

♣♦st❡r✐♦r♠❡♥t❡ ♦ ❛♥ú♥❝✐♦ ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❝♦♠♦ s❡❞❡ ❞❛s ❖❧✐♠♣í❛❞❛s

❞❡ ✷✵✶✻ ❡♠ ♦✉t✉❜r♦ ❞❡ ✷✵✵✾✳ ❆ ❡s❝♦❧❤❛ ❞❛ ❝✐❞❛❞❡ ❝♦♠♦ ❛♥✜tr✐ã ❞♦s ♠❛✐♦r❡s ❡✈❡♥✲

t♦s ❡s♣♦rt✐✈♦s ❞♦ ♠✉♥❞♦ ✐♠♣❛❝t♦✉ t♦❞❛ ❛ s✉❛ ❡❝♦♥♦♠✐❛ ♥ã♦ só ❞❡✈✐❞♦ à ♠❛✐♦r

✈✐s✐❜✐❧✐❞❛❞❡ ♥♦ ❝♦♥t❡①t♦ ✐♥t❡r♥❛❝✐♦♥❛❧ q✉❡ ❛ ♠❡s♠❛ ❛❞q✉✐r✐✉✱ ♠❛s t❛♠❜é♠ ♣r✐♥❝✐✲

♣❛❧♠❡♥t❡ ❞❡✈✐❞♦ ❛♦s ♣❡s❛❞♦s ✐♥✈❡st✐♠❡♥t♦s q✉❡ ❢♦r❛♠ ♥❡❝❡ssár✐♦s ❞✉r❛♥t❡ ❛ ❢❛s❡
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❞❡ ♣r❡♣❛r❛çã♦ ♣❛r❛ r❡❝❡❜❡r ♦s ❏♦❣♦s✳

➱ ♥❡st❡ ❝♦♥t❡①t♦ ❞❡ ♣r❡♣❛r❛çã♦ ♣❛r❛ ♦s ❞♦✐s ♠❛✐s ✐♠♣♦rt❛♥t❡s ❡✈❡♥t♦s ❡s✲

♣♦rt✐✈♦s ❞♦ ♠✉♥❞♦✱ q✉❡ s❡ t♦r♥♦✉ ✐♥❡✈✐tá✈❡❧ ❛♦ ❣♦✈❡r♥♦ ❞♦ ❡st❛❞♦ t♦♠❛r ❛❧❣✉♠❛

♠❡❞✐❞❛ ♣❛r❛ r❡t♦♠❛r ♦ ❝♦♥tr♦❧❡ ❞❡ t❡rr✐tór✐♦s ❡♠ q✉❡ ♦ trá✜❝♦ ❞❡ ❞r♦❣❛s ❤❛✈✐❛

t♦♠❛❞♦ ♦ ♣♦❞❡r ❡ ❛ ♦r❞❡♠ ♣ú❜❧✐❝❛ ♥ã♦ ♣♦ss✉í❛ ♠❛✐s ❢♦rç❛✳ ❉❡ss❛ ♠❛♥❡✐r❛✱ ❢♦✐

❞❡s❡♥✈♦❧✈✐❞♦ ❡♠ ✷✵✵✽ ♦ ♣r♦❣r❛♠❛ ❞❛s ❯♥✐❞❛❞❡s ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛❞♦r❛ ✭❯PP✮✱

❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❝♦♠❜❛t❡r ❡ ❞❡s❛rt✐❝✉❧❛r ♦ ❝r✐♠❡ ♦r❣❛♥✐③❛❞♦ ❞♦ trá✜❝♦ ❞❡ ❞r♦✲

❣❛s ❡♠ t❡rr✐tór✐♦s ❛♥t❡s ❞♦♠✐♥❛❞♦s ♣♦r ❣r✉♣♦s ❝r✐♠✐♥♦s♦s ♦st❡♥s✐✈❛♠❡♥t❡ ❛r♠❛❞♦s

✭❯PP✱✷✵✶✽✮✳

✸✳✷ ❆ ✈✐♦❧ê♥❝✐❛ ♥❛ ❝✐❞❛❞❡ ❡ ♦ Pr♦❣r❛♠❛ ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛✲

❞♦r❛ ✲ ❯PP

❆ s❡❣✉r❛♥ç❛ ♣ú❜❧✐❝❛ ❡ ❛ ❞♦♠✐♥❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s ♣♦r ❣r✉♣♦s ❞❡ tr❛✜✲

❝❛♥t❡s ❤á ♠✉✐t❛s ❞é❝❛❞❛s sã♦ q✉❡stõ❡s ❞❡❝✐s✐✈❛s ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❝✐❞❛❞❡

❡ ❞♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳ ❖ ❝r✐♠❡ ❡ ❛ ✈✐♦❧ê♥❝✐❛ ❝♦♠❡ç❛r❛♠ ❛ s❡ t♦r♥❛r ♣r♦✲

❜❧❡♠❛s ❢✉♥❞❛♠❡♥t❛✐s ❞❛ ❝✐❞❛❞❡ ❧♦❣♦ ❛♣ós ♦ ✐♥í❝✐♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❞❡♠♦❝r❛t✐③❛çã♦

❝♦♠ ♦ ✜♠ ❞❛ ❞✐t❛❞✉r❛ ♠✐❧✐t❛r ❡ ♦ s✉r❣✐♠❡♥t♦ ❞♦ ❈♦♠❛♥❞♦ ❱❡r♠❡❧❤♦ ✭❩❛❧✉❛r✱

✷✵✵✼✮✱ ❝✉❥♦s ♣♦❞❡r✐♦s ❜é❧✐❝♦✱ ✜♥❛♥❝❡✐r♦ ❡ t❡rr✐t♦r✐❛❧ ❢♦r❛♠ s❡ t♦r♥❛♥❞♦ ❝❛❞❛ ✈❡③

♠❛✐s ♣❡r❝❡♣tí✈❡✐s ❛♦ ❧♦♥❣♦ ❞❛ ❞é❝❛❞❛ ❞❡ ✶✾✽✵ ❝♦♠ ♦ ❝♦♥tr♦❧❡ ❞♦ trá✜❝♦ ❞❡ ❞r♦❣❛s✱

❡s♣❡❝✐❛❧♠❡♥t❡ ❝♦❝❛í♥❛✳

◗✉❛♥❞♦ ♥♦ ❛♥♦ ❞❡ ✶✾✽✼ ♦❝♦rr❡✉ ❛ ❢r❛❣♠❡♥t❛çã♦ ❞❡st❛ ❢❛❝çã♦ ❝r✐♠✐♥♦s❛ ❡

♦ s✉r❣✐♠❡♥t♦ ❞♦ ❚❡r❝❡✐r♦ ❈♦♠❛♥❞♦ ✭❚❈✮ ❡ ❞♦s ❆♠✐❣♦s ❞♦s ❆♠✐❣♦s ✭❆❉❆✮✱ ❞á✲s❡

✐♥í❝✐♦ ❛ ✉♠ ❡st❛❞♦ ♣❡r♠❛♥❡♥t❡ ❞❡ ❞✐s♣✉t❛ ♣♦r ♣♦❞❡r ✜♥❛♥❝❡✐r♦ ❡ t❡rr✐t♦r✐❛❧ ❡♥tr❡

❡st❛s ♦r❣❛♥✐③❛çõ❡s✱ ♦ q✉❡ ❛❝❛❜♦✉ ❞❡✢❛❣r❛♥❞♦ ♥♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✉♠ ❝r❡s❝✐♠❡♥t♦



✶✽

❡①♣r❡ss✐✈♦ ❞♦s í♥❞✐❝❡s ❞❡ ✈✐♦❧ê♥❝✐❛✷✳

➱ ✐♠♣♦rt❛♥t❡ ❞❡st❛❝❛r q✉❡ ✉♠ ❛♠♣❧♦ ❝♦♥❥✉♥t♦ ❞❡ ❢❛t♦r❡s ❣❡♦❣rá✜❝♦s ❡

❡❝♦♥ô♠✐❝♦s ❢❡③ ❝♦♠ q✉❡ ❛s ❢❛✈❡❧❛s ❡ ♦s ♠♦rr♦s ❢♦ss❡♠ r❛♣✐❞❛♠❡♥t❡ ❞♦♠✐♥❛❞♦s

♣♦r ❡st❛s ❢❛❝çõ❡s✱ ❝♦♠♦ ❛ ❧♦❝❛❧✐③❛çã♦ ♣r✐✈✐❧❡❣✐❛❞❛ ❞❡st❛s ❝♦♠✉♥✐❞❛❞❡s✱ ♣ró①✐♠❛s ❛

✐♠♣♦rt❛♥t❡s ✈✐❛s ❞❛ ❝✐❞❛❞❡✱ ❛ ❢❛❧t❛ ❞❡ ❡♠♣r❡❣♦ ❡ ❞❡ ♣❡rs♣❡❝t✐✈❛s ♣❛r❛ ♦s ♠♦r❛❞♦r❡s

❞❡ss❛s ❧♦❝❛❧✐❞❛❞❡s✱ ❛❧é♠ ❞♦ ❥á ♥♦tá✈❡❧ ❞✐st❛♥❝✐❛♠❡♥t♦ ❞♦ ❊st❛❞♦ ♥❛ ♣r❡st❛çã♦ ❞❡

s❡r✈✐ç♦s ♣ú❜❧✐❝♦s ❜ás✐❝♦s à ♣♦♣✉❧❛çã♦ ❧♦❝❛❧✳ ◆❡ss❡ ❝♦♥t❡①t♦✱ ❡st✉❞♦s ❞❡ ❲❛✐s❡❧✜s③

✭✷✵✵✹ ❡ ✷✵✶✷✮ ❞❡♠♦♥str❛♠ ♦s ❡❢❡✐t♦s ❞♦ ❡s❝❛❧❛r ❞❛ ✈✐♦❧ê♥❝✐❛ ♥♦s ❞❛❞♦s ❞❡ ❤♦♠✐❝í❞✐♦s

❞❛ ❝✐❞❛❞❡✱ ❝♦♠ ❛ t❛①❛ ❞❡ ❤♦♠✐❝í❞✐♦s q✉❡ ♥♦ ❛♥♦ ❞❡ ✶✾✽✸ ❡r❛ ❞❡ ✶✵ ❤♦♠✐❝í❞✐♦s ♣♦r

✶✵✵✳✵✵✵ ❤❛❜✐t❛♥t❡s ♣❛ss❛♥❞♦ ♣❛r❛ ✹✵ ❡ ✻✷✱✽ ❡♠ ✶✾✾✹ ❡ ✷✵✵✷✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❖✉

s❡❥❛✱ ✉♠ ❝r❡s❝✐♠❡♥t♦ ❞❡ ✸✵✵% ❡♠ ✉♠❛ ❞é❝❛❞❛ ❡ ♠❛✐s ❞❡ ✺✵✵% ❛♦ ❝♦♥s✐❞❡r❛r ✉♠❛

❛♥á❧✐s❡ t❡♠♣♦r❛❧ ❞❡ ✷✵ ❛♥♦s✳

❆ ♣❛rt✐r ❞♦ ❡①♣r❡ss✐✈♦ ❛✉♠❡♥t♦ ❞❛ ✈✐♦❧ê♥❝✐❛ r❡❣✐str❛❞❛ ♥❛ ❝✐❞❛❞❡✱ ♦ ❣♦✈❡r♥♦

❡st❛❞✉❛❧ ❞❡✉ ✐♥í❝✐♦ ❛ ✉♠❛ sér✐❡ ❞❡ t❡♥t❛t✐✈❛s ♣❛r❛ ♠✐♥✐♠✐③❛r ♦ ♣♦❞❡r✐♦ ❞❛s ❢❛❝çõ❡s

❝r✐♠✐♥♦s❛s ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❞❛ ❝✐❞❛❞❡✳ ❖ ♣r✐♠❡✐r♦ ♣r♦❣r❛♠❛✱ ♦ ●r✉♣❛♠❡♥t♦ ❞❡

❆♣❧✐❝❛çã♦ Prát✐❝♦✲❊s❝♦❧❛r ✭●❆P❊✮✱ ❢♦✐ ✉♠❛ t❡♥t❛t✐✈❛ ❞♦ ❣♦✈❡r♥♦ ❞❡ ❞❡s❡♥✈♦❧✈❡r

✉♠ ♣♦❧✐❝✐❛♠❡♥t♦ ❝♦♠✉♥✐tár✐♦ ♥❛s ❢❛✈❡❧❛s q✉❡ ♣♦ss✐❜✐❧✐t❛ss❡ ✉♠ ❛✉♠❡♥t♦ ♥❛ ✐♥t❡r❛✲

çã♦ ❡♥tr❡ ❝♦♠✉♥✐❞❛❞❡ ❡ ❊st❛❞♦✳ ❆♣ós ♦ ●❆P❊✱ ❝✉❥♦ ♣✐❧♦t♦ ❢♦✐ t❡st❛❞♦ ♥♦ ▼♦rr♦ ❞❛

Pr♦✈✐❞ê♥❝✐❛✱ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ♦ ●r✉♣❛♠❡♥t♦ ❞❡ P♦❧✐❝✐❛♠❡♥t♦ ❡♠ ➪r❡❛s ❊s♣❡❝✐❛✐s

✭●P❆❊✮✱ ❢✉♥❞❛❞♦ ❡♠ ✷✵✵✵✱ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❞♦ P❛✈ã♦✲P❛✈ã♦③✐♥❤♦ ❡ ❈❛♥t❛❣❛❧♦✳

❊♥tr❡t❛♥t♦✱ ❞❡✈✐❞♦ à ❢❛❧t❛ ❞❡ ✐♥✈❡st✐♠❡♥t♦ ♥❡ss❡s ♣r♦❥❡t♦s✱ ❛ ♥ã♦ ❝♦♥t✐♥✉✐❞❛❞❡ ❞♦s

♠❡s♠♦s ❡ ❛ ❢❛❧t❛ ❞❡ ♣r❡♣❛r❛çã♦ ❞♦s ♣♦❧✐❝✐❛✐s✱ ♥❡♥❤✉♠ ❞❡❧❡s ❢♦✐ ❝❛♣❛③ ❞❡ ♣r♦♣♦r❝✐✲

♦♥❛r ♦ ✐♠♣❛❝t♦ ❡s♣❡r❛❞♦ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❛t❡♥❞✐❞❛s ✭❆❧❜❡r♥❛③✱✷✵✵✼❀ ❈❛♥♦✱✷✵✶✷✮✳

✷❖ ❣r❛♥❞❡ ❛rs❡♥❛❧ ❞❡ ❛r♠❛s ❞❡ ❢♦❣♦ ❞❛s ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s ♥♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❧❡✈♦✉ ❛ ✉♠

❛✉♠❡♥t♦ ♥♦s ✐♥❞✐❝❛❞♦r❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ♥❛ ❝✐❞❛❞❡✱ ♣♦✐s✱ ❛❧é♠ ❞❛ ✈✐♦❧ê♥❝✐❛ ❧✐❣❛❞❛ ❛ ❝♦♥✢✐t♦s

❡♥tr❡ ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s ✭❡♥tr❡ s✐ ❡ ❝♦♥tr❛ ❛ ♣♦❧í❝✐❛✮✱ ✉♠❛ ♣rát✐❝❛ ❝♦♠✉♠ ❞❡ss❛s ♦r❣❛♥✐③❛çõ❡s

❝r✐♠✐♥♦s❛s é ♦ ❛❧✉❣✉❡❧ ❞❡ ❛r♠❛s ❞❡ ❢♦❣♦ ♣❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡ r♦✉❜♦s ♥♦s ❜❛✐rr♦s ❛♦ r❡❞♦r ❞❛

❝♦♠✉♥✐❞❛❞❡ ✭❋❡rr❛③ ❡ ❖tt♦♥✐✱ ✷✵✶✸✮✳



✶✾

❉❡ss❛ ♠❛♥❡✐r❛✱ ❛♣ós ❛ ❡①♣❡r✐ê♥❝✐❛ ♦❜t✐❞❛ ❝♦♠ ♦s ♣r♦❣r❛♠❛s ❛♥t❡r✐♦r❡s ❡ ❛

❝♦♥st❛t❛çã♦ ❞❡ q✉❡ ♣❛r❛ ❧✐❞❛r ❝♦♠ ♦ ♣r♦❜❧❡♠❛ ❞❛ s❡❣✉r❛♥ç❛ ♣ú❜❧✐❝❛ ❡r❛ ♥❡❝❡ssár✐♦

r❡t♦♠❛r ♦ ❝♦♥tr♦❧❡ ❞❛s r❡❣✐õ❡s ❛té ❡♥tã♦ ❞♦♠✐♥❛❞❛s ♣❡❧♦ trá✜❝♦✱ ♦ ❣♦✈❡r♥♦ ❞♦ ❡s✲

t❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♦r❣❛♥✐③♦✉ ✉♠❛ ❝♦♠✐t✐✈❛ ❡♠ ✷✵✵✼ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ❝♦♥❤❡❝❡r

♦s ❢❛t♦r❡s ❞❡ s✉❝❡ss♦ ❞❛s ❡①♣❡r✐ê♥❝✐❛s ❞❡ ▼❡❞❡❧❧í♥ ❡ ❇♦❣♦tá✱ ❝✐❞❛❞❡s q✉❡ ♣♦ss✉í❛♠

♥í✈❡✐s ❡❧❡✈❛❞♦s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ q✉❡ ❝♦♠ ❞❡t❡r♠✐♥❛❞❛s ♣♦❧ít✐❝❛s ❞❡ s❡❣✉r❛♥ç❛

♣ú❜❧✐❝❛ ❝♦♥s❡❣✉✐r❛♠ ❝♦♥tr♦❧❛r t❛✐s í♥❞✐❝❡s ✭❙❊❙❊●✱ ✷✵✶✺✮✳

❆♣ós ✉♠❛ ✐♠♣♦rt❛♥t❡ ❢❛s❡ ❞❡ ❝♦♥❝❡♣çã♦ ❞♦ ♣r♦❥❡t♦ ❡ s✐st❡♠át✐❝❛s ♦♣❡r❛çõ❡s

❞❡ ✐♥t❡❧✐❣ê♥❝✐❛✱ ❛ ❙❡❝r❡tár✐❛ ❞❡ ❊st❛❞♦ ❞❡ ❙❡❣✉r❛♥ç❛ ✭❙❊❙❊●✮ ❧❛♥ç♦✉ ❡♠ ❞❡③❡♠❜r♦

❞❡ ✷✵✵✽ ♦ ♣r♦❣r❛♠❛ ❞❡ ❯♥✐❞❛❞❡ ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛❞♦r❛ ✭❯PP✮ ❝♦♠ ❛ ✐♥st❛❧❛çã♦

❞❛ ♣r✐♠❡✐r❛ ✉♥✐❞❛❞❡ ✭❛✐♥❞❛ ♣✐❧♦t♦✮ ♥♦ ▼♦rr♦ ❉♦♥❛ ▼❛rt❛✱ ❧♦❝❛❧✐③❛❞♦ ♥♦ ❜❛✐rr♦

❞❡ ❇♦t❛❢♦❣♦✱ ❛♣ós ✉♠❛ ✐♥✈❛sã♦ ♣♦❧✐❝✐❛❧ r❡❛❧✐③❛❞❛ ♥❛ ❝♦♠✉♥✐❞❛❞❡ ♥♦ ♠ês ❛♥t❡r✐♦r

❞❡✈✐❞♦ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❝♦♥t❡♥çã♦ ❞❡ ✉♠ ❝♦♥✢✐t♦ ❡♥tr❡ ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s q✉❡

❡st❛✈❛ ♦❝♦rr❡♥❞♦ ♥❛ ❝♦♠✉♥✐❞❛❞❡✳

❖ ♣r♦❣r❛♠❛ s❡ ❜❛s❡✐❛ ❡♠ ✉♠ ❝♦♥❝❡✐t♦ ❞❡ ✏♣♦❧í❝✐❛ ❞❡ ♣r♦①✐♠✐❞❛❞❡✑✱ ❝♦♠♦

❞❡s❝r✐t♦ ♣❡❧♦ ❛rt✐❣♦ ✶ ❞♦ ❞❡❝r❡t♦ ✹✷✳✼✽✼ ❞❡ ✻ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✶✶✱ ♣✉❜❧✐❝❛❞♦ ♥♦ ❞✐ár✐♦

♦✜❝✐❛❧ ❞♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❡♠ ✼ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✶✶✿ ✏❆s ❯♥✐❞❛❞❡s ❞❡ P♦❧í❝✐❛

P❛❝✐✜❝❛❞♦r❛ ✭❯PP✮✱ ❝r✐❛❞❛s ♣❛r❛ ❛ ❡①❡❝✉çã♦ ❞❡ ❛çõ❡s ❡s♣❡❝✐❛✐s ❝♦♥❝❡r♥❡♥t❡s à

♣❛❝✐✜❝❛çã♦ ❡ à ♣r❡s❡r✈❛çã♦ ❞❛ ♦r❞❡♠ ♣ú❜❧✐❝❛✱ ❞❡st✐♥❛♠✲s❡ à ❛♣❧✐❝❛r ❛ ✜❧♦s♦✜❛ ❞❡

♣♦❧í❝✐❛ ❞❡ ♣r♦①✐♠✐❞❛❞❡ ♥❛s ár❡❛s ❞❡s✐❣♥❛❞❛s ♣❛r❛ s✉❛ ❛t✉❛çã♦✑ ✭❘✐♦ ❞❡ ❏❛♥❡✐r♦✱

✷✵✶✶✮✳

❏á ♥♦ ❛rt✐❣♦ ✻✱ ✐♥❝✐s♦ ✷➸ r❡❣✉❧❛♠❡♥t❛ q✉❡ ✏♦s ♣♦❧✐❝✐❛✐s ♠✐❧✐t❛r❡s ❝❧❛ss✐✜❝❛❞♦s

♥❛s ✉♥✐❞❛❞❡s ❞❡ ♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛ ❞❡✈❡rã♦ t❡r ❢♦r♠❛çã♦ ❡s♣❡❝✐❛❧✱ ❝♦♠ ê♥❢❛s❡ ❡♠

❉✐r❡✐t♦s ❍✉♠❛♥♦s ❡ ♥❛ ❞♦✉tr✐♥❛ ❞❡ P♦❧í❝✐❛ ❈♦♠✉♥✐tár✐❛✱ ❡ ♦s s♦❧❞❛❞♦s ❞❡✈❡rã♦✱

♦❜r✐❣❛t♦r✐❛♠❡♥t❡✱ s❡r ♣♦❧✐❝✐❛✐s ♠✐❧✐t❛r❡s r❡❝é♠✲❢♦r♠❛❞♦s✑ ✭❉❖❯✱✷✵✶✶✮✳ ❖✉ s❡❥❛✱ ♦



✷✵

♦❜❥❡t✐✈♦ ❡r❛ ❡❧✐♠✐♥❛r ❛ ❛♥t✐❣❛ ✜❧♦s♦✜❛ ❞♦ ✧❡t❤♦s ❣✉❡rr❡✐r♦✧❞❛s ❢♦rç❛s ❞❡ s❡❣✉r❛♥ç❛✸✱

❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ❝❛♣t❛r ♥♦✈♦s ♣♦❧✐❝✐❛✐s q✉❡ ❛✐♥❞❛ ♥ã♦ ❤❛✈✐❛♠ ❛❞q✉✐r✐❞♦ ✈í❝✐♦s

❡♠ r❡❧❛çã♦ ❛ ♣r♦✜ssã♦ ✭❝♦♠♦ ❛ ❝♦rr✉♣çã♦ ❡ ♦ ✉s♦ ❞❛ ✈✐♦❧ê♥❝✐❛✮✱ ♣❡r♠✐t✐♥❞♦ ✉♠❛

♠❛✐♦r ✐♥t❡r❛çã♦ ❝♦♠ ♦s ❥♦✈❡♥s ❡♠ ♠♦♠❡♥t♦ ❛♥t❡r✐♦r à r❡♣r❡ssã♦✳ ❆❧é♠ ❞✐ss♦✱

♣♦ss✉✐ ❝♦♠♦ ♣r❡♠✐ss❛ ❛ ❤✐♣ót❡s❡ ❞❡ q✉❡ ♣❛r❛ r❡❞✉③✐r ♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❞❛

❝✐❞❛❞❡ ❡r❛ ♣r❡❝✐s♦ ❞❡s❛❧♦❥❛r ♦s ❣r✉♣♦s ❛r♠❛❞♦s ✐❧❡❣❛✐s ❡ ♣❡r♠❛♥❡❝❡r ♥♦ t❡rr✐tór✐♦✱

❞❡s❡st❛❜✐❧✐③❛♥❞♦ ❛ss✐♠✱ s✉❛s ❜❛s❡s ♠❛t❡r✐❛✐s✱ ❡❝♦♥ô♠✐❝❛s ❡ ♣♦❧ít✐❝❛s ❞❡ ♦♣❡r❛çã♦

✭❙❊❙❊●✱ ✷✵✶✺✮✳

❖✉tr❛ ♠✉❞❛♥ç❛ ♥❛ ❢♦r♠❛ ❞❡ ❛t✉❛çã♦ ❞❛ ♣♦❧í❝✐❛ ❢♦✐ ♦ ❢❛t♦ ❞❡ q✉❡ ❛ ♣❛rt✐r ❞❛

✐♥st❛❧❛çã♦ ❞❡ ✉♠❛ ❯PP ❡♠ ❞❡t❡r♠✐♥❛❞❛ ❝♦♠✉♥✐❞❛❞❡✱ ♦ ♣♦❧✐❝✐❛♠❡♥t♦ ♣❛ss♦✉ ❛ s❡r

♦st❡♥s✐✈♦✱ ♣❡r♠❛♥❡♥t❡✱ ❝♦♠♦ ❢♦r♠❛ ❞❡ r❡t♦♠❛r ♦ ❝♦♥tr♦❧❡ ❞♦ ♠♦rr♦✱ ❡♥q✉❛♥t♦ q✉❡

❛♥t❡s ❛ ❡♥tr❛❞❛ ❞❛ ♣♦❧í❝✐❛ ♥❛s ❝♦♠✉♥✐❞❛❞❡s s❡ ❞❛✈❛ s❡♠♣r❡ ❞❡ ❢♦r♠❛ ❡♠❡r❣❡♥❝✐❛❧ ❡

❝♦♠ ✉♠ ❝❛rát❡r ♣r♦✈✐sór✐♦✱ ✐♥❝✉rsõ❡s ❡st❛s q✉❡ s❡♠♣r❡ ❛❝❛❜❛✈❛♠ ❣❡r❛♥❞♦ ♠✉✐t❛s

✈ít✐♠❛s ❞❡♥tr❡ ♠♦r❛❞♦r❡s ❧♦❝❛✐s✱ ♣♦❧✐❝✐❛✐s ❡ s❡✉s ♦♣♦s✐t♦r❡s✳

➱ ✐♠♣♦rt❛♥t❡ ❢r✐s❛r♠♦s q✉❡ ♦ ❝♦♥❝❡✐t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥ã♦ ❢♦✐

❢❡✐t♦ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❡❧✐♠✐♥❛r ♦ trá✜❝♦ ❞❡ ❞r♦❣❛s ♥❛s r❡❣✐õ❡s ❛t❡♥❞✐❞❛s✱ ♠❛s s✐♠✱

❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ❞✐r❡tr✐③❡s ❝♦♥t✐❞❛s ♥♦ s✐t❡ ❞❛ ❯PP✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ♣r✐♥❝✐♣❛❧ ❞❡

r❡t♦♠❛r ♦ ♣♦❞❡r ❞♦ ❊st❛❞♦ ♥❡ss❛s ❝♦♠✉♥✐❞❛❞❡s✱ ❡①♣✉❧s❛♥❞♦ ❛s ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s

q✉❡ ❛s ❞♦♠✐♥❛✈❛♠✳

P❛r❛ ✐ss♦✱ ♦ ♣r♦❥❡t♦ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❡ ✉♠❛ ❝♦♠✉♥✐❞❛❞❡ ♣♦ss✉í❛ q✉❛tr♦ ❡t❛✲

♣❛s✳ ◆❛ ♣r✐♠❡✐r❛ ❡t❛♣❛✱ ❞❡♥♦♠✐♥❛❞❛ ❞❡ ■♥t❡r✈❡♥çã♦ ❚át✐❝❛✱ ❛ ♣♦❧í❝✐❛✱ ♠✉✐t❛s ✈❡③❡s

❝♦♠ ♦ ❛♣♦✐♦ ❞❛s ❋♦rç❛s ❆r♠❛❞❛s✱ r❡t♦♠❛✈❛ ♦ ♣♦❞❡r ❞♦ t❡rr✐tór✐♦ ✭❛♣❡s❛r ❞❡ ❛s

♣r✐♠❡✐r❛s ❯PP✬s t❡r❡♠ ♦❝♦rr✐❞♦ ❡ss❛ ❡t❛♣❛ s❡♠ ♥❡♥❤✉♠ t✐♣♦ ❞❡ ❛✈✐s♦ ♣ré✈✐♦✱ ❛

♣❛rt✐r ❞❛ ♦❝✉♣❛çã♦ ❞♦ ▼♦rr♦ ❞♦ ❇♦r❡❧ ❡♠ ✷✵✶✵✱ ❛s ✐♥❝✉rsõ❡s ♣❛ss❛r❛♠ ❛ s❡r ♣r♦✲

✸❆ ✜❧♦s♦✜❛ ❞♦ ✧❡t❤♦s ❣✉❡rr❡✐r♦✧❡♥❛❧t❡❝❡ ❛tr✐❜✉t♦s ✐♥❞✐✈✐❞✉❛✐s ❛ss♦❝✐❛❞♦s ❛♦ ❞❡st❡♠♦r✱ à ✐♠✲

♣r❡❝❛çã♦ ❡ à ✐♠♣❡t✉♦s✐❞❛❞❡ ♥♦ ❡♥❢r❡♥t❛♠❡♥t♦ à ❝r✐♠✐♥❛❧✐❞❛❞❡ ✭❙❊❙❊●✱ ✷✵✶✺✮
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❣r❛♠❛❞❛s✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ♠✐♥✐♠✐③❛r ❝♦♥❢r♦♥t♦s ❝♦♠ ♦r❣❛♥✐③❛çõ❡s ❝r✐♠✐♥♦s❛s✱

r❡❞✉③✐♥❞♦ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✈ít✐♠❛s ❝✐✈✐s✹✮✳ ❏á ♥❛ s❡❣✉♥❞❛✱ ❡q✉✐♣❡s ♣♦❧✐❝✐❛✐s r❡✲

❛❧✐③❛✈❛♠ ♦♣❡r❛çõ❡s ❡ ♣❛tr✉❧❤❛s ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❝♦✐❜✐r r❡❛çõ❡s ❞❡ ❝r✐♠✐♥♦s♦s ❡

♣r❡♣❛r❛r ♦ t❡rr❡♥♦ ♣❛r❛ ❛ ♣ró①✐♠❛ ❡t❛♣❛✱ q✉❡ ❝♦♥s✐st✐❛ ♥❛ ❡❢❡t✐✈❛ ✐♥st❛❧❛çã♦ ❞❛

❯PP✱ ♠♦♠❡♥t♦ ❡♠ q✉❡ ♦s ♣♦❧✐❝✐❛✐s tr❡✐♥❛❞♦s ♣❛r❛ ❡ss❛ ❢✉♥çã♦ ♦❝✉♣❛✈❛♠ ❛ ❝♦✲

♠✉♥✐❞❛❞❡✳ P♦r ✜♠✱ ❛ q✉❛rt❛ ❡t❛♣❛ ❡r❛ ❞❡ ♠❛♥✉t❡♥çã♦ ❞❛ ♦r❞❡♠ ✐♥st❛✉r❛❞❛ ❡

❡❧❛❜♦r❛çã♦ ❞❡ ♠❡❞✐❞❛s ♣❛r❛ r❡❞✉③✐r ❛ ❡❧❡✈❛❞❛ ✐♥❢♦r♠❛❧✐❞❛❞❡ ❞❛s r❡❣✐õ❡s ❞❡✈✐❞♦ ❛

❛✉sê♥❝✐❛ ❞♦ ❊st❛❞♦ ♣♦r ✉♠ ♣❡rí♦❞♦ tã♦ ❧♦♥❣♦✳

❖✉tr♦ ❢❛t♦r ❝♦♥s✐❞❡r❛❞♦ ❞❡❝✐s✐✈♦ ♣❛r❛ ❛ ❡❢❡t✐✈✐❞❛❞❡ ❞♦ ♣r♦❣r❛♠❛ ♥♦ ❧♦♥❣♦

♣r❛③♦ ❡r❛ ❛ ❝❤❛♠❛❞❛ ❯PP ❙♦❝✐❛❧✱ ❧❛♥ç❛❞❛ ❡♠ ❛❣♦st♦ ❞❡ ✷✵✶✵ ❡ ❞❡s❡♥✈♦❧✈✐❞❛ ❝♦♠

❜❛s❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ q✉❡ s❡r✐❛ s♦♠❡♥t❡ ❛tr❛✈és ❞❛ ❝r✐❛çã♦ ❞❡ ♥♦✈❛s ♦♣♦rt✉♥✐✲

❞❛❞❡s ❡❝♦♥ô♠✐❝❛s✱ s♦❝✐❛✐s ❡ ♣♦❧ít✐❝❛s ♣❛r❛ ♠❡❧❤♦r❛r ❛ ✈✐❞❛ ❞♦s ♠♦r❛❞♦r❡s ❞❛ ❢❛✈❡❧❛✱

q✉❡ ♣♦ss✐❜✐❧✐t❛rí❛♠♦s ✉♠ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ r❡❣✐ã♦ ❡✱ ❝♦♠ ✐ss♦✱ ♦ ❛❢❛st❛♠❡♥t♦ ❞❡✲

✜♥✐t✐✈♦ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ✭❙❡rr❛♥♦✱✷✵✶✷✮✳ ❉❡ss❛ ♠❛♥❡✐r❛✱ ♦ ♣r♦❥❡t♦ s❡ ✐♥✐❝✐❛✈❛ ❧♦❣♦

❛♣ós ❛ ❡♥tr❛❞❛ ❞♦ ❡❢❡t✐✈♦ ♣♦❧✐❝✐❛❧ ♥❛ ❝♦♠✉♥✐❞❛❞❡✱ ❞❛♥❞♦ ✐♥í❝✐♦ ❛♦ ♣r♦❝❡ss♦ ❞❡

✐❞❡♥t✐✜❝❛çã♦ ❡ ❛t❡♥❞✐♠❡♥t♦ ❞❛s ❞❡♠❛♥❞❛s ❜ás✐❝❛s ❞♦s ♠♦r❛❞♦r❡s ❧♦❝❛✐s✳

▲♦❣♦ ❛♣ós ✉♠ ♣❡rí♦❞♦✱ ❛ ❣❡stã♦ ❞♦ ♣r♦❣r❛♠❛ ♣❛ss♦✉ ♣❛r❛ ❣❡stã♦ ♠✉♥✐❝✐♣❛❧✱

q✉❡ ❛❧t❡r♦✉ s✉❛ ❞❡♥♦♠✐♥❛çã♦ ♣❛r❛ ✧❘✐♦ ▼❛✐s ❙♦❝✐❛❧✧✱ ❝✉❥♦ ♦❜❥❡t✐✈♦ ❡r❛ ❛rt✐❝✉❧❛r

♣♦❧ít✐❝❛s ❡ s❡r✈✐ç♦s ♣ú❜❧✐❝♦s ❡ ♣r✐✈❛❞♦s ❡♠ t❡rr✐tór✐♦s ♣❛❝✐✜❝❛❞♦s ❞❛ ❝✐❞❛❞❡✳ ➱ ✐♠✲

♣♦rt❛♥t❡ r❡ss❛❧t❛r♠♦s✱ ❡♥tr❡t❛♥t♦✱ q✉❡ ♦ ♣r♦❥❡t♦ ❢♦✐ ♠✉✐t♦ q✉❡st✐♦♥❛❞♦ ❡♠ r❡❧❛çã♦

❛ s✉❛ ❡❢❡t✐✈✐❞❛❞❡ ❝♦♠♦ ♣♦❧ít✐❝❛ ❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛s r❡❣✐õ❡s ❛t❡♥❞✐❞❛s✳

❊♠ r❡❧❛çã♦ à ✐♠♣❧❡♠❡♥t❛çã♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛✱ ♦ ❢♦❝♦ s❡

❞❡✉ ♣r✐♠❡✐r❛♠❡♥t❡ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❞❛s r❡❣✐õ❡s ♠❛✐s ♥♦❜r❡s ❡ ♣ró①✐♠❛s ❛s ✈✐❛s

♠❛✐s ✐♠♣♦rt❛♥t❡s ❞❛ ❝✐❞❛❞❡✱ ❝♦♠♦ ❢♦r♠❛ ❞❡ ♣r❡♣❛r❛çã♦ ♣❛r❛ ♦s ❣r❛♥❞❡s ❡✈❡♥t♦s

✹❊st❛ ❝❛r❛❝t❡ríst✐❝❛ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♥ã♦ ❡♥❢r❡♥t❛♠❡♥t♦ ♣♦❧✐❝✐❛❧ r❡❞✉③✐✉ ❝♦♥s✐❞❡r❛✈❡❧♠❡♥t❡ ❛

❛♣r❡❡♥sã♦ ❞❡ ❛r♠❛s ❡ ♣r✐sã♦ ❞❡ s✉s♣❡✐t♦s✳
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q✉❡ ♦❝♦rr❡r❛♠ ♥❛ ❝✐❞❛❞❡ ❡♠ ♠❡❛❞♦s ❞❛ ❞é❝❛❞❛ ❞❡ ✷✵✶✵ ✭❛ ❈♦♣❛ ❞♦ ▼✉♥❞♦ ❞❡

✷✵✶✹ ❡ ❛s ❖❧í♠♣✐❛❞❛s ❞❡ ✷✵✶✻✮✳ ❈♦♠♦ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ♥❛ ❋✐❣✉r❛ ✸✳✸ ❛❜❛✐①♦✱

♣r❛t✐❝❛♠❡♥t❡ t♦❞❛s ❛s ❝♦♠✉♥✐❞❛❞❡s ❞❛s ❩♦♥❛ ❙✉❧ ❡ ❞♦ ♠❛❝✐ç♦ ❞❛ ❚✐❥✉❝❛ ❢♦r❛♠

❝♦♥t❡♠♣❧❛❞❛s ♣❡❧♦ ♣r♦❣r❛♠❛✱ ❡♥q✉❛♥t♦ q✉❡ ❣r❛♥❞❡ ♣❛rt❡ ❞❛s ❞❡♠❛✐s ❝♦♠✉♥✐❞❛❞❡s

❞❛s ❩♦♥❛s ❖❡st❡ ❡ ◆♦rt❡ ❞❛ ❝✐❞❛❞❡ ♥ã♦ ✜③❡r❛♠ ♣❛rt❡ ❞♦ ❡s❝♦♣♦ ❞♦ ♣r♦❣r❛♠❛✳ ❊ss❡

♣♦♥t♦ é ✐♠♣♦rt❛♥t❡ s❛❧✐❡♥t❛r♠♦s✱ ♣♦✐s ♦s ❧♦❝❛✐s ❡s❝♦❧❤✐❞♦s ♣❛r❛ ❛s ❯PP✬s ♥ã♦ ❡stã♦

❞✐r❡t❛♠❡♥t❡ r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ ♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ♦✉ ♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✱

❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♥♦ss❛ ❛♥á❧✐s❡ ♥ã♦ s❡❥❛ ✈✐❡s❛❞❛ ♣♦r ❢♦❝❛r ❡♠ ❧♦❝❛❧✐❞❛❞❡s ♠❛✐s ♦✉

♠❡♥♦s ♣❡r✐❣♦s❛s ♦✉ ✈❛❧♦r✐③❛❞❛s ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✳

❋✐❣✉r❛ ✸✳✸✿ ▼❛♣❛ ❞❛s ❯PP✬s ✐♥st❛❧❛❞❛s ♥♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦

Comunidades com UPP

Comunidades sem UPP

Bairros com UPP

Circusncrição dos bairros da cidade

Legenda

7.5 0 7.5 15 22.5 30 km

◆♦t❛s✿ ❖s ❛rq✉✐✈♦s s❤❛♣❡✜❧❡ r❡❢❡r❡♥t❡s às ❯PP✬s ❢♦r❛♠ r❡t✐r❛❞❛s ❞♦ s✐t❡ ❞♦ ■♥st✐t✉t♦ ❞❡ ❙❡❣✉r❛♥ç❛

Pú❜❧✐❝❛ ❞♦ ❡st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✭■❙P✲❘❏✮✱ ❥á ♦ ❛rq✉✐✈♦ ❝♦♠ ♦s ❧✐♠✐t❡s ❞♦s ❜❛✐rr♦s ❞❛ ❝✐❞❛❞❡

❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❢♦✐ ♦❜t✐❞♦ ♥♦ s✐t❡ ❞♦ ❙✐st❡♠❛ ▼✉♥✐❝✐♣❛❧ ❞❡ ■♥❢♦r♠❛çõ❡s ❯r❜❛♥❛s ✭❙■❯❘❇✮✳

❊❧❛❜♦r❛çã♦ ♣ró♣r✐❛✳
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❈♦♥❢♦r♠❡ ❛♥á❧✐s❡ r❡❛❧✐③❛❞❛ ♣♦r ❋❡rr❛③ ❡ ❖tt♦♥✐ ✭✷✵✶✸✮✱ q✉❡ ❡st✉❞❛ ♦ ✐♠✲

♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❯PP ♥♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ ♣♦❞❡♠♦s ✈❡r✐✜❝❛r q✉❡ ❛s

❝♦♠✉♥✐❞❛❞❡s ❛t❡♥❞✐❞❛s ❡♠ ❝♦♠♣❛r❛çã♦ ❝♦♠ ❛s ♥ã♦ ❛t❡♥❞✐❞❛s ♣♦ss✉í❛♠ t❡♥❞ê♥❝✐❛s

♣ré✲✐♥í❝✐♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❜❛st❛♥t❡ s✐♠✐❧❛r❡s✱ ❝♦rr♦❜♦r❛♥❞♦ ❛ ❤✐♣ót❡s❡

❞❡ q✉❡ ❛s ❡s❝♦❧❤❛s ❞❛s ❝♦♠✉♥✐❞❛❞❡s ❛ s❡r❡♠ ❛t❡♥❞✐❞❛s ♣❡❧♦ ♣r♦❣r❛♠❛ ♥ã♦ ❡r❛♠

♠♦t✐✈❛❞❛s ♣♦r q✉❡stõ❡s ❧✐❣❛❞❛s ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ ♠❛s s✐♠ ♣♦r ❢❛t♦r❡s ❡①ó❣❡♥♦s✱

❝♦♠♦ ❛ ✐♠♣♦rtâ♥❝✐❛ ❡str❛té❣✐❝❛ ❞❡ss❛s r❡❣✐õ❡s ✭❋❡rr❛③ ❡ ❖tt♦♥✐✱✷✵✶✸✮✳

❖ ♣r♦❣r❛♠❛✱ q✉❡✱ ❝♦♠♦ ❞✐t♦ ❛♥t❡r✐♦r♠❡♥t❡✱ t❡✈❡ s❡✉ ♣r♦❥❡t♦ ♣✐❧♦t♦ ✐♥st❛❧❛❞♦

❡♠ ❞❡③❡♠❜r♦ ❞❡ ✷✵✵✽✱ s❡ ❡①♣❛♥❞✐✉ r❛♣✐❞❛♠❡♥t❡ ❛♦ ❧♦♥❣♦ ❞♦s ❛♥♦s s❡❣✉✐♥t❡s✱ ❝❤❡✲

❣❛♥❞♦ ❡♠ ✜♥❛❧ ❞❡ ✷✵✶✷ ❝♦♠ ✉♠ t♦t❛❧ ❞❡ ✷✽ ❯PP✬s ✐♥st❛❧❛❞❛s ❡ t❡♥❞♦ s✉❛s ú❧t✐♠❛s

✐♥st❛❧❛çõ❡s s✐❞♦ r❡❛❧✐③❛❞❛s ♥♦ ♣r✐♠❡✐r♦ s❡♠❡str❡ ❞❡ ✷✵✶✹✱ t♦t❛❧✐③❛♥❞♦ ✸✼ ✉♥✐❞❛❞❡s

♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❡ ✉♠❛ ♥❛ ❝✐❞❛❞❡ ❞❡ ❉✉q✉❡ ❞❡ ❈❛①✐❛s ♥❛ ❇❛✐①❛❞❛ ❋❧✉♠✐♥❡♥s❡✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ r❡❧❛tór✐♦ ✏❖s ❞♦♥♦s ❞♦ ♠♦rr♦✑ ✭✷✵✶✷✮ ♦s ❡❢❡✐t♦s ❞❛ ♣❛❝✐✲

✜❝❛çã♦ ♥❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❢♦r❛♠ ❜❛st❛♥t❡ ♥♦tór✐♦s✱ ❝♦♠ ✉♠❛ ❣r❛♥❞❡ r❡❞✉çã♦ ♥❛s

♠♦rt❡s ✈✐♦❧❡♥t❛s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❛q✉❡❧❛s r❡❢❡r❡♥t❡s ❛ ✐♥t❡r✈❡♥çã♦ ♣♦❧✐❝✐❛❧✱ ✉♠❛

q✉❡❞❛ ♠❛✐s ♠♦❞❡r❛❞❛ ♣❛r❛ ♦s ❤♦♠✐❝í❞✐♦s ❞♦❧♦s♦s ❡ r❡❞✉çã♦ ❞❡ ❝❡r❝❛ ❞❡ ✺✵% ♥♦s

r♦✉❜♦s✱ ❡♥q✉❛♥t♦ t♦❞♦s ♦s ♦✉tr♦s t✐♣♦s ❞❡ ❝r✐♠❡ t❡♥❤❛♠ ❛✉♠❡♥t❛❞♦ ❝♦♥s✐❞❡r❛✈❡❧✲

♠❡♥t❡✳ ❙❡❣✉♥❞♦ ♦ r❡❧❛tór✐♦✱ ♣❛r❡❝❡ t❡r ❤❛✈✐❞♦ ✉♠❛ r❡❞✉çã♦ ❞♦s ❝r✐♠❡s ❛r♠❛❞♦s✱

♠❛s ✉♠ ❛✉♠❡♥t♦ ❞♦s r❡❣✐str♦s ❞❡ ♦✉tr♦s ❝r✐♠❡s✱ ❡♠❜♦r❛ ❡ss❛ t❡♥❞ê♥❝✐❛ ♣♦ss❛ s❡r

❝♦♥st❛t❛❞❛ ❡♠ t♦❞❛ ❛ ❝✐❞❛❞❡ ✭❈❛♥♦✱ ✷✵✶✷✮✳

❯♠ r❡s✉❧t❛❞♦ ❜❛st❛♥t❡ s✐♠✐❧❛r é ❡♥❝♦♥tr❛❞♦ ♣♦r ❋❡rr❛③ ❡ ❖tt♦♥✐ ✭✷✵✶✸✮✱ q✉❡

❡♠ s❡✉ ❡st✉❞♦ ♠♦str❛♠ ❡✈✐❞ê♥❝✐❛s ❞❡ q✉❡ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ r❡s✉❧t♦✉ ❡♠

✉♠ ❛✉♠❡♥t♦ ❡♠ ♠é❞✐❛ ❞❡ ✷✺✻% ♥❛s ❛♣r❡❡♥sõ❡s ❞❡ ❞r♦❣❛s✱ ✉♠❛ r❡❞✉çã♦ ♠é❞✐❛ ❞❡

✻✹% ♥♦ t♦t❛❧ ❞❡ ❝r✐♠❡s ✈✐♦❧❡♥t♦s✱ ✉♠❛ r❡❞✉çã♦ ❞❡ ✷✵% ♥♦ ✉s♦ ✐❧❡❣❛❧ ❞❡ ❛r♠❛s ❡

✉♠❛ q✉❡❞❛ ❞❡ ✸✼% ♥♦s ❝♦♥✢✐t♦s ❡♥tr❡ ❢❛❝çõ❡s✱ r❡s✉❧t❛❞♦ ♠✉✐t♦ ✐♠♣♦rt❛♥t❡✱ ♣♦✐s

❣r❛♥❞❡ ♣❛rt❡ ❞❛s ♠♦rt❡s ♦❜s❡r✈❛❞❛s ♥❛s ❢❛✈❡❧❛s ❝❛r✐♦❝❛s é ❞❡❝♦rr❡♥t❡ ❞❡ ❝♦♥✢✐t♦s
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❡♥tr❡ ♣♦❧✐❝✐❛✐s ❡ s✉s♣❡✐t♦s ♦✉ ❡♥tr❡ ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s r✐✈❛✐s ✭❋❡rr❛③ ❡ ❖tt♦♥✐✱✷✵✶✸✮✳

❆♣❡s❛r ❞♦ ❢❛t♦ ❞❡ q✉❡ ❡♠ ❛❧❣✉♠❛s ❝♦♠✉♥✐❞❛❞❡s ❛ ✐♥st❛❧❛çã♦ ❞❛ ❯PP t❡♥❤❛

s✐❞♦ ♠✉✐t♦ ❜❡♠✲s✉❝❡❞✐❞❛✱ ❡♠ ♦✉tr❛s ♦s tr❛✜❝❛♥t❡s ♥ã♦ ❞❡✐①❛r❛♠ t♦t❛❧♠❡♥t❡ ♦

❝♦♥tr♦❧❡ ❞♦ trá✜❝♦ ♥❛ r❡❣✐ã♦✱ ♦ q✉❡ ❝♦♥t✐♥✉♦✉ ❛ ♣r♦✈♦❝❛r ❝♦♥✢✐t♦s ❡♥tr❡ ♣♦❧✐❝✐❛✐s ❡

tr❛✜❝❛♥t❡s✳ ❯♠ ❡①❡♠♣❧♦ q✉❡ ❢♦✐ ♠✉✐t♦ ♥♦t✐❝✐❛❞♦ ♣❡❧❛ ♠í❞✐❛ ❢♦✐ ♦ ❝❛s♦ ❆♠❛r✐❧❞♦✱

♠♦r❛❞♦r ❞❛ ❘♦❝✐♥❤❛ q✉❡ ❞❡s❛♣❛r❡❝❡✉ ❡♠ ❥✉❧❤♦ ❞❡ ✷✵✶✸ ❛♣ós t❡r s✐❞♦ ❞❡t✐❞♦ ♣♦r

♣♦❧✐❝✐❛✐s ❞❛ ❯PP✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ ✐♥✈❡st✐❣❛çã♦ ❞♦ ❝❛s♦✱ ❆♠❛r✐❧❞♦ t❡r✐❛ s✐❞♦ ❝♦♥❢✉♥❞✐❞♦ ❝♦♠

✉♠ tr❛✜❝❛♥t❡ ❞❡ ❞r♦❣❛s q✉❡ ♣♦ss✉í❛ ♠❛♥❞❛t♦ ❞❡ ♣r✐sã♦✱ ❛ss✐♠✱ ♦s ♣r✐♥❝✐♣❛✐s s✉s✲

♣❡✐t♦s ♣❛r❛ s❡✉ ❞❡s❛♣❛r❡❝✐♠❡♥t♦ s❡r✐❛♠ ♦s ♣ró♣r✐♦s ♣♦❧✐❝✐❛✐s✳ ❊st❡ ❝❛s♦ ❝♦❧♦❝♦✉

♥♦✈❛♠❡♥t❡ ❡♠ q✉❡stã♦ ♦s ✈❡❧❤♦s ♣r♦❜❧❡♠❛s r❡❧❛❝✐♦♥❛❞♦s à ♣♦❧í❝✐❛ ❝❛r✐♦❝❛✱ ❝♦♠♦ ♦

❛❜✉s♦ ❞❡ ❛✉t♦r✐❞❛❞❡ ❡ ❛ ✈✐♦❧ê♥❝✐❛ ♣♦❧✐❝✐❛❧ ♠❡s♠♦ ❞❡♥tr♦ ❞❛s ❯PP✬s✱ ❧♦❝❛✐s ❡♠ q✉❡

❛ ♣♦❧í❝✐❛ ❡♠ s✉❛ ❝♦♥❝❡♣çã♦ s❡r✐❛ ❞✐❢❡r❡♥t❡✱ ❝♦♠✉♥✐tár✐❛✳

❖✉tr❛ q✉❡stã♦ q✉❡ ❛♣ós ❛❧❣✉♥s ❛♥♦s ❝♦♠❡ç♦✉ ❛ s✉r❣✐r ❢♦✐ ♦ ❛✉♠❡♥t♦ ♥♦s

í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ♥❛ ❜❛✐①❛❞❛ ✢✉♠✐♥❡♥s❡ ❛ ♣❛rt✐r ❞❡ ✷✵✶✷ ❡✱ ❡♠ ✷✵✶✸✱ ❡♠

t♦❞♦ ♦ ❡st❛❞♦✳ ❙❡❣✉♥❞♦ ❋❡r♥❛♥❞❡s ❏✉♥✐♦r ✭✷✵✶✻✮✱ ♣❡❧♦s ❞❛❞♦s ❞♦ ❇❛❧❛♥ç♦ ❆♥✉❛❧

❞❡ ✷✵✶✹✱ ❛s ♦❝♦rrê♥❝✐❛s ♥♦ ❡st❛❞♦ t✐✈❡r❛♠ ✉♠❛ q✉❡❞❛ ❡♥tr❡ ♦s ❛♥♦s ❞❡ ✷✵✵✽ ❛

✷✵✶✶✱ ♠❛s ❛ ♣❛rt✐r ❞❡ ✷✵✶✷ ✈♦❧t❛r❛♠ ❛ ❛✉♠❡♥t❛r✱ ✏❞❡✈✐❞♦ ❛♦ ♣r♦❝❡ss♦ ❞❡ ♠✐❣r❛çã♦

❡ ❡①♣❛♥sã♦ ❞♦s ❣r✉♣♦s ❞❡ ♥❛r❝♦tr❛✜❝❛♥t❡s✑✺✳

➱ ✐♠♣♦rt❛♥t❡ s❛❧✐❡♥t❛r♠♦s q✉❡ ❛ ❧✐t❡r❛t✉r❛ ❞❡s❝r✐t❛ ❛♦ ❧♦♥❣♦ ❞❡st❛ s❡çã♦

❝♦♥❝❡♥tr❛ ❛ ❛♥á❧✐s❡ ♥♦s ♣r✐♠❡✐r♦s ❛♥♦s ❞♦ ♣r♦❣r❛♠❛✱ ♣❡rí♦❞♦ ❞❡ ❛✉❣❡ ❡ ❡①♣❛♥sã♦ ❞♦

♠❡s♠♦✳ ❈♦♠ ✐ss♦✱ ✈❡r✐✜❝❛♠♦s q✉❡ ♥❡♥❤✉♠ ❡st✉❞♦ s♦❜r❡ ♦ ♣r♦❣r❛♠❛ ❢♦✐ r❡❛❧✐③❛❞♦

❛♣ós ♦ ❛♥♦ ❞❡ ✷✵✶✸✱ q✉❛♥❞♦ ❡st❡ ❝♦♠❡ç♦✉ ❛ ❞❛r s✐♥❛✐s ❞❡ ♣❡r❞❛ ❞❡ ❡✜❝á❝✐❛ ♥♦

✺❋❡rrr❛③ ❡ ❖tt♦♥✐ ✭✷✵✶✸✮ t❛♠❜é♠ ❡♥❝♦♥tr❛♠ ❡✈✐❞ê♥❝✐❛s ❞❡ ❛✉♠❡♥t♦ ♥❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ♥❛

❇❛✐①❛❞❛ ❋❧✉♠✐♥❡♥s❡✱ ❝♦♠ ❛✉♠❡♥t♦ ♥❛s ❡st❛tíst✐❝❛s ❞❡ r♦✉❜♦s ❡ ❢✉rt♦s ❡ ❧❡sõ❡s ❝♦r♣♦r❛✐s ❞♦❧♦s❛s✳



✷✺

❝♦♥tr♦❧❡ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡ ❞❛ ✈✐♦❧ê♥❝✐❛ ❞❡♥tr♦ ❞❛ ❝✐❞❛❞❡✳

❆ ♣❛rt✐r ❞❛ ❋✐❣✉r❛ ✸✳✹ ❛❜❛✐①♦ ♣♦❞❡♠♦s ♦❜s❡r✈❛r ❛ ❡✈♦❧✉çã♦ ❞♦ í♥❞✐❝❡ ❞❡

❧❡t❛❧✐❞❛❞❡✻ ❞❡♥tr♦ ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳ ❇❛s❡❛❞♦ ♥❡❧❡ t❡♠♦s ✉♠❛ ♣r♦①②

♣❛r❛ ♦ ♥í✈❡❧ ❞❡ ✈✐♦❧ê♥❝✐❛ r❡❣✐str❛❞♦ ❛♦ ❧♦♥❣♦ ❞❡ ♥♦ss♦ ♣❡rí♦❞♦ ❞❡ ❡st✉❞♦✳ ❆tr❛✈és

❞❛ ❋✐❣✉r❛ ✸✳✹✱ ✈❡r✐✜❝❛♠♦s q✉❡✱ ❞❡♣♦✐s ❞❡ ❞❡❝❛✐r ♥♦ ♣❡rí♦❞♦ ✐♥✐❝✐❛❧ ❞♦ ♣r♦❣r❛♠❛✱

❝♦rr♦❜♦r❛♥❞♦ ❛ ❧✐t❡r❛t✉r❛ ❡①✐st❡♥t❡✱ ❛ ✈✐♦❧ê♥❝✐❛ ♥❛ ❝✐❞❛❞❡ ♣❛ss❛ ♣♦r ✉♠ ♥♦✈♦ ♠♦✲

♠❡♥t♦ ❞❡ ✐♥✢❡①ã♦ ❛ ♣❛rt✐r ❞❡ ✷✵✶✸ ❡✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❛♣ós ✷✵✶✻✱ q✉❛♥❞♦ ♦s ó❜✐t♦s

r❡❧❛❝✐♦♥❛❞♦s à ✈✐♦❧ê♥❝✐❛✱ ❡♠ ❡s♣❡❝✐❛❧ ♥❛s r❡❣✐õ❡s ❝♦♠ ❯PP✱ ✈♦❧t❛♠ ❛ ❝r❡s❝❡r r❛♣✐✲

❞❛♠❡♥t❡✳

✻❖ í♥❞✐❝❡ ❞❡ ❧❡t❛❧✐❞❛❞❡ ❞❡s❡♥✈♦❧✈✐❞♦ ♣❡❧♦ ■❙P é ❛ s♦♠❛ ❞♦s ó❜✐t♦s r❡❧❛❝✐♦♥❛❞♦s ❛ ❤♦♠✐❝í✲

❞✐♦ ❞♦❧♦s♦✱ ❧❡sã♦ ❝♦r♣♦r❛❧ s❡❣✉✐❞❛ ❞❡ ♠♦rt❡✱ ❧❛tr♦❝í♥✐♦ ❡ ❤♦♠✐❝í❞✐♦s ❞❡❝♦rr❡♥t❡s ❞❡ ♦♣♦s✐çã♦ à

✐♥t❡r✈❡♥çã♦ ♣♦❧✐❝✐❛❧✳



✷✻

❋✐❣✉r❛ ✸✳✹✿ ❊✈♦❧✉çã♦ ❝♦♠♣❛r❛t✐✈❛ ❞♦ í♥❞✐❝❡ ❞❡ ❧❡t❛❧✐❞❛❞❡ ♥❛ ❝✐❞❛❞❡ ❡♥tr❡ ❞❡❧❡❣❛❝✐❛s

❝♦♠ ❡ s❡♠ ❯PP ✐♥st❛❧❛❞❛s
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2002m1 2004m1 2006m1 2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
data

Delegacias sem UPP Delegacias com UPP

◆♦t❛s✿ ■♥❢♦r♠❛çõ❡s r❡t✐r❛❞❛s ❞♦ s✐t❡ ✧■❙P ✲ ❉❛❞♦s ❆❜❡rt♦s✧✳ P❛r❛ s✉❛✈✐③❛çã♦ ❞❡ t❡♥❞ê♥❝✐❛s ❡

s❛③♦♥❛❧✐❞❛❞❡ ❢♦✐ ✉t✐❧✐③❛❞❛ ♠é❞✐❛ ♠ó✈❡❧ ❞❡ ✶✷ ♠❡s❡s✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ♣❛rt✐♥❞♦ ❞❛ ♣r❡♠✐ss❛ ❞❡ q✉❡ ♦ í♥❞✐❝❡ ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❛♣r❡✲

s❡♥t♦✉ ❣r❛♥❞❡ ✈❛r✐❛çã♦ ❛♦ ❧♦♥❣♦ ❞❡ ♥♦ss♦ ♣❡rí♦❞♦ ❞❡ ❡st✉❞♦✱ ♣r♦❝✉r❛r❡♠♦s ❛ s❡❣✉✐r

❛♥❛❧✐s❛r ❝♦♠♦ s❡ ❞❡✉ ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥♦ ♣r❡ç♦s ❞♦s ✐♠ó✲

✈❡✐s ❞❛ ❝✐❞❛❞❡ q✉❡✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ t❛♠❜é♠ r❡❣✐str♦✉ ♥♦ ♣❡rí♦❞♦

❝♦♠♣♦rt❛♠❡♥t♦ s✐♠✐❧❛r✳



✷✼

✹ ❉❆❉❖❙

❆ ♠❡t❛ ❞❡st❡ tr❛❜❛❧❤♦ ❝♦♥s✐st❡ ❡♠ ✐♥✈❡st✐❣❛r ❛ ❡①✐stê♥❝✐❛ ❞❡ r❡❧❛çã♦ ❝❛✉s❛❧

❡♥tr❡ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✭❯PP✮ ❡ ♦

r❡❝❡♥t❡ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡✳ P❛r❛ ✐ss♦✱ ❢♦r❛♠ ✉s❛❞♦s ❞❛❞♦s

❛ ♥í✈❡❧ ❞♦ ❜❛✐rr♦ ❝♦♠ ♣❡r✐♦❞✐❝✐❞❛❞❡ ♠❡♥s❛❧ ♥♦ ✐♥t❡r✈❛❧♦ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✵✽ ❛

❞❡③❡♠❜r♦ ❞❡ ✷✵✶✼ ♥❛ ❝♦♥str✉çã♦ ❞❡ ✉♠ ♣❛✐♥❡❧✳

❆ ✈❛r✐á✈❡❧ ❯PP ❢♦✐ ❝♦♥str✉í❞❛ ❝♦♠ ❜❛s❡ ♥♦s ❞❛❞♦s ❞✐s♣♦♥✐❜✐❧✐③❛❞♦s ♥♦ s✐t❡

❞♦ ■♥st✐t✉t♦ ❞❡ ❙❡❣✉r❛♥ç❛ Pú❜❧✐❝❛ ❞♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✭■❙P✮✶✳ ❆ ♣❛rt✐r

❞❡❧❡s✱ ❢♦✐ ♣♦ssí✈❡❧ ❝♦♥str✉✐r ♥♦ss❛ ✈❛r✐á✈❡❧ ✐♥❞❡♣❡♥❞❡♥t❡✱ ✉♠❛ ✈❛r✐á✈❡❧ ❞✉♠♠② q✉❡

t♦♠❛ ✈❛❧♦r ✐❣✉❛❧ ❛ ✶ s❡ ❤❛✈✐❛ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP ❡♠ ❞❡t❡r♠✐♥❛❞♦ ❜❛✐rr♦ ❡ ♠ês

❡ ✵✱ ❝❛s♦ ❝♦♥trár✐♦✳

❆s ✈❛r✐á✈❡✐s r❡❢❡r❡♥t❡s ❛ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ✭r❡str✐♥❣✐❞♦s ❛ ❛♣❡♥❛s ❛♣❛rt❛✲

♠❡♥t♦s✮ ❞❛ ❝✐❞❛❞❡ ❢♦r❛♠ ❣❡r❛❞❛s ❛ ♣❛rt✐r ❞❡ ❞❛❞♦s ♦❜t✐❞♦s ♥♦ s✐t❡ ❞❡ ❝❧❛ss✐✜❝❛❞♦s

✧❩❆P ■♠ó✈❡✐s✧✷✱ ❝✉❥❛s ✐♥❢♦r♠❛çõ❡s ❡st❛✈❛♠ ❞✐s♣♦♥í✈❡✐s ♣❛r❛ ♦ ♣❡rí♦❞♦ ❝♦♠♣❧❡t♦

❞❡ ❡st✉❞♦ ❡ s❡♣❛r❛❞♦s ♣♦r ❜❛✐rr♦✱ ❝♦♠ ❛ ✐♥❢♦r♠❛çã♦ s✐♥t❡t✐③❛♥❞♦ ♦ ♣r❡ç♦ ♠é❞✐♦ ❞♦

♠❡tr♦ q✉❛❞r❛❞♦ ❞♦ ❜❛✐rr♦ ♥♦ ♠ês ❡♠ q✉❡stã♦✳ ❋♦r❛ ♦ ♣r❡ç♦ ❞♦ ♠❡tr♦ q✉❛❞r❛❞♦✱

❢♦✐ ♦❜t✐❞♦ t❛♠❜é♠ ♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛ ✉t✐❧✐③❛❞❛ ♣❛r❛ ♦ ❝á❧❝✉❧♦ ❞❛ ♠é❞✐❛✱ q✉❡

r❡✢❡t❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❛♥ú♥❝✐♦s ❞❡ ✐♠ó✈❡✐s ♥♦ ❜❛✐rr♦ ❡♠ ❞❡t❡r♠✐♥❛❞♦ ♠ês✳ ❆❧é♠

❞✐ss♦✱ ♣❛r❛ ❞❡✢❛❝✐♦♥❛r ❛s ✈❛r✐á✈❡✐s ❞❡ ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❢♦✐ ✉t✐❧✐③❛❞♦ ♦ í♥❞✐❝❡

■P❈❆ ❝♦♠ ❞❛t❛ ❜❛s❡ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✷✵✶✼✳

✶❉✐s♣♦♥í✈❡❧ ❡♠✿ ❤tt♣✿✴✴✇✇✇✳✐s♣❞❛❞♦s✳r❥✳❣♦✈✳❜r✴❯PP✳❤t♠❧✳ ❆❝❡ss❛❞♦ ❡♠ ✷✵ ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✽✳
✷❉✐s♣♦♥í✈❡❧ ❡♠✿ ❤tt♣s✿✴✴✇✇✇✳③❛♣✐♠♦✈❡✐s✳❝♦♠✳❜r✳ ❆❝❡ss❛❞♦ ❡♠ ✷✵ ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✽✳



✷✽

❋✐❣✉r❛ ✹✳✶✿ ❊✈♦❧✉çã♦ ❞♦ ♣r♦❥❡t♦ ✲ q✉❛♥t✐❞❛❞❡ ❞❡ ❯PP✬s ✐♥st❛❧❛❞❛s
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data

Média dos preços Quantidade de UPP

◆♦t❛s✿ ■♥❢♦r♠❛çõ❡s r❡❢❡r❡♥t❡s ❛♦ ♣r❡ç♦ ♠é❞✐♦ ❞♦s ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ ❢♦r❛♠ r❡t✐r❛❞❛s ❞♦ s✐t❡ ✧❩❛♣

■♠ó✈❡✐s✧✳ ❊♠ r❡❧❛çã♦ às ❞❛t❛s ❞❡ ✐♥st❛❧❛çã♦ ❞❛s ❯PP✬s ❢♦r❛♠ r❡t✐r❛❞❛s ♥♦ s✐t❡ ✧❯PP ✲ ❘❏✧✳

❆ ♣❛rt✐r ❞❛ ❋✐❣✉r❛ ✹✳✶ ♣♦❞❡♠♦s ✈❡r✐✜❝❛r ❝♦♠♦ ❛ ❡✈♦❧✉çã♦ ❞❡ ♥♦ss❛s ❞✉❛s

✈❛r✐á✈❡✐s ❝❡♥tr❛✐s ❡♠ ❛♥á❧✐s❡ ❡stã♦ ❞✐r❡t❛♠❡♥t❡ ❝♦rr❡❧❛❝✐♦♥❛❞❛s✳ ❖✉ s❡❥❛✱ ✈❡r✐✜❝❛✲

♠♦s q✉❡ ♦ ♣❡rí♦❞♦ ❞❡ ❡s❝❛❧❛❞❛ ❞♦s ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ é ❝♦♥t❡♠♣♦râ♥❡♦ ❛♦

♠♦♠❡♥t♦ ❞❡ ❡①♣❛♥sã♦ ❡ ❛✉❣❡ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦✱ ❛ss✐♠ ❝♦♠♦ ♦ ♠♦♠❡♥t♦

♣♦st❡r✐♦r✱ ❞❡ r❡✈❡rsã♦ ❝í❝❧✐❝❛ ❡ r❡❞✉çã♦ ❞♦s ♣r❡ç♦s✱ é ❝♦♥❝♦♠✐t❛♥t❡ ❛♦ ♣❡rí♦❞♦ ❞❡

❡st❛❣♥❛çã♦ ❡ ✐♥í❝✐♦ ❞♦s q✉❡st✐♦♥❛♠❡♥t♦s ❞❛ ♠í❞✐❛✱ ♦♣✐♥✐ã♦ ♣ú❜❧✐❝❛ ❡ ❝✐❡♥t✐st❛s

❛ r❡s♣❡✐t♦ ❞❡ ♣♦ssí✈❡✐s ❢❛❧❤❛s ♥❛ ♦♣❡r❛❝✐♦♥❛❧✐❞❛❞❡ ❞♦ ♣r♦❣r❛♠❛ ❝♦♠♦ ❢♦r♠❛ ❞❡

❝♦♠❜❛t❡ à ✈✐♦❧ê♥❝✐❛ ❡ ♦ ❞♦♠í♥✐♦ ❞❡ ❣r✉♣♦s ❝r✐♠✐♥♦s♦ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❞❛ ❝✐❞❛❞❡✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ❛tr❛✈és ❞❡ss❡s ❞❛❞♦s t❡♠♦s ✐♥❞✐❝❛t✐✈♦s ❞❡ ✉♠❛ ♣♦ssí✈❡❧ r❡❧❛çã♦



✷✾

❝❛✉s❛❧ q✉❡ ✐r❡♠♦s ❛♥❛❧✐s❛r ♥❛s ♣ró①✐♠❛s s❡çõ❡s✳

❆✐♥❞❛ ❛tr❛✈és ❞❛ ❛♥á❧✐s❡ ❞❛ ❋✐❣✉r❛ ✹✳✶✱ ♦❜s❡r✈❛♠♦s ❝♦♠♦ ♦❝♦rr❡✉ ❛ ❡①♣❛♥✲

sã♦ ❞❛s ✐♥st❛❧❛çõ❡s ❞❡ ❯PP ♣❡❧❛ ❝✐❞❛❞❡✳ ❊♠ ✷✵✵✽ ❤♦✉✈❡ ❛ ♣r✐♠❡✐r❛ ✐♥st❛❧❛çã♦

❞❡ ❯PP✱ ❝♦♠ ❛ ✐♥❛✉❣✉r❛çã♦ ❞❛ ❯PP ❞❡ ❙❛♥t❛ ▼❛rt❛ ❡♠ ❞❡③❡♠❜r♦✳ ◆♦s ❛♥♦s

s❡❣✉✐♥t❡s ♦ ❣♦✈❡r♥♦ ❞♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♣r♦♠♦✈❡✉ ✉♠ rá♣✐❞❛ ❡①♣❛♥sã♦

❞❛ ♣♦❧ít✐❝❛✱ ♦❝✉♣❛♥❞♦ ❝♦♠✉♥✐❞❛❞❡s ❞♦♠✐♥❛❞❛s ♣❡❧♦ trá✜❝♦ ❡ ✐♥st❛❧❛♥❞♦ ❯PP✬s ♣♦r

t♦❞❛ ❛ ❝✐❞❛❞❡✸✳

✸❊♥tr❡ ♦s ❛♥♦s ❞❡ ✷✵✵✾ ❡ ✷✵✶✸✱ ♣❡rí♦❞♦ ❞❡ ❛✉❣❡ ❞♦ ♣r♦❣r❛♠❛✱ ♦ ❣♦✈❡r♥♦ ❞♦ ❡st❛❞♦ ❞♦ ❘✐♦

❞❡ ❏❛♥❡✐r♦ ✐♥st❛❧♦✉ ♠❛✐s ✸✺ ✉♥✐❞❛❞❡s ❞❡ ♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛✱ t♦t❛❧✐③❛♥❞♦ ❛♦ ✜♥❛❧ ❞❡ ✷✵✶✹ ✸✼

✉♥✐❞❛❞❡s ♥❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❡ ✉♠❛ ♥❛ ❇❛✐①❛❞❛ ❋❧✉♠✐♥❡♥s❡ ✭s❡♥❞♦ ❡stá ❢♦r❛ ❞♦ ❡s❝♦♣♦ ❞♦ ♣r❡s❡♥t❡

tr❛❜❛❧❤♦✳✮
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❋✐❣✉r❛ ✹✳✷✿ ❊✈♦❧✉çã♦ ❞♦s ♣r❡ç♦s ❞❡ ✈❡♥❞❛ ❞❡✢❛❝✐♦♥❛❞♦s ❝♦♠♣❛r❛♥❞♦ ❜❛✐rr♦s ❝♦♠

❡ s❡♠ ❯PP
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2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
data

Bairros com UPP Bairros sem UPP

◆♦t❛s✿ ■♥❢♦r♠❛çõ❡s r❡t✐r❛❞❛s ❞♦ s✐t❡ ✧❩❛♣ ■♠ó✈❡✐s✧✳

❆ ♣❛rt✐r ❞❛ ❋✐❣✉r❛ ✹✳✷ ♣♦❞❡♠♦s ❝♦♠♣❛r❛r ❝♦♠♦ s❡ ❞❡✉ ❛ ❡✈♦❧✉çã♦ ❞♦ ♣r❡ç♦

❞❡ ✈❡♥❞❛ ❛♥❛❧✐s❛♥❞♦ ❜❛✐rr♦s q✉❡ r❡❝❡❜❡r❛♠ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❝♦♥tr❛ ❛q✉❡✲

❧❡s q✉❡ ♥ã♦ r❡❝❡❜❡r❛♠✳ ❱❡r✐✜❝❛♠♦s q✉❡ ❛ ♣❛rt✐r ❞❡ ✷✵✶✵ ♦ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❡♠

❜❛✐rr♦s ❝♦♠ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP ✐♥st❛❧❛❞❛ ❢♦✐ s✉❜st❛♥❝✐❛❧♠❡♥t❡ ♠❛✐♦r ❞♦ q✉❡ ♥♦s

❜❛✐rr♦s ♥ã♦ ❢❛✈♦r❡❝✐❞♦s ♣❡❧♦ ♣r♦❣r❛♠❛✱ ❡♥q✉❛♥t♦ q✉❡ ❛♠❜♦s ♣♦ss✉í❛♠ t❡♥❞ê♥❝✐❛s

♣ré✈✐❛s ♠✉✐t♦ s✐♠✐❧❛r❡s✳
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❋✐❣✉r❛ ✹✳✸✿ ❊✈♦❧✉çã♦ ❞♦s ♣r❡ç♦s ❞❡ ✈❡♥❞❛ ❞❡✢❛❝✐♦♥❛❞♦s ❡♠ ❜❛✐rr♦s s❡❧❡❝✐♦♥❛❞♦s

1
1.

5
2

2.
5

3
Ín

di
ce
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e 

P
re

ço
s

2008m1 2010m1 2012m1 2014m1 2016m1 2018m1
data

Barra da Tijuca Méier
Tijuca Leblon

◆♦t❛s✿ ■♥❢♦r♠❛çõ❡s r❡t✐r❛❞❛s ❞♦ s✐t❡ ✧❩❛♣ ■♠ó✈❡✐s✧✳ ❆s ❞✉❛s ❧✐♥❤❛s ✈❡rt✐❝❛✐s ✈❡r♠❡❧❤❛s sã♦

r❡❢❡r❡♥t❡s✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ❛♦ ♠ês ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✷✵✵✽✱ q✉❛♥❞♦ ❢♦✐ ✐♥st❛❧❛❞❛ ❛ ♣r✐♠❡✐r❛ ❯PP

♥♦ ▼♦rr♦ ❉♦♥❛ ▼❛rt❛✱ ❡ ❛♦ ♠ês ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✸✱ ♠ês ❝♦♥s✐❞❡r❛❞♦ ✉♠ ♠❛r❝♦ ♣❛r❛ ❛ ♦♣✐♥✐ã♦

♣ú❜❧✐❝❛ ❡♠ r❡❧❛çã♦ ❛ ❡❢❡t✐✈✐❞❛❞❡ ❞❛s ❯PP✬s ❝♦♠ ♦ ❝❛s♦ ❞♦ ❆♠❛r✐❧❞♦✳

❏á ♥❛ ✜❣✉r❛ ✹✳✸ ✈❡r✐✜❝❛♠♦s ❛ tr❛❥❡tór✐❛ ❞♦s ♣r❡ç♦s ♣❛r❛ q✉❛tr♦ ❜❛✐rr♦s s❡✲

❧❡❝✐♦♥❛❞♦s✳ ❆ ❡s❝♦❧❤❛ ❞❡ss❡s ❜❛✐rr♦s s❡ ❞❡✉ ♣♦r s❡r❡♠ r❡♣r❡s❡♥t❛t✐✈♦s ❞❡ ❞✐❢❡r❡♥t❡s

r❡❣✐õ❡s ❞❛ ❝✐❞❛❞❡ ❡ ♣♦ss✉ír❡♠ ❣r❛♥❞❡ ♣❡s♦ ❡♠ ♥♦ss❛ ❛♥á❧✐s❡✳ P❡r❝❡❜❡♠♦s q✉❡ ♦s

❜❛✐rr♦s ❞♦ ▼é✐❡r✱ ❚✐❥✉❝❛ ❡ ❇❛rr❛ ❞❛ ❚✐❥✉❝❛ ✭❜❛✐rr♦ ❝♦♠ ♠❛✐♦r ♣❡s♦ ❞❡♥tr♦ ❞❡ ♥♦ss♦

❡st✉❞♦✮ t✐✈❡r❛♠ ❝♦♠♣♦rt❛♠❡♥t♦s s✐♠✐❧❛r❡s✱ ❝♦♠ ❡①♣r❡ss✐✈♦s ❛✉♠❡♥t♦s ♥♦s ♣r❡ç♦s

❛té ✷✵✶✹ s❡❣✉✐❞♦s ♣♦r r❡❞✉çõ❡s ❞❡ ♠❡♥♦r ♠❛❣♥✐t✉❞❡✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♦s ♣r❡ç♦s

r❡❛✐s✱ ❡♠❜♦r❛ ❡♠ ❞❡❝❧í♥✐♦✱ ❛✐♥❞❛ s❡ ♠❛♥t❡♥❤❛♠ ♥♦ ✜♥❛❧ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✷✵✶✼ ❡♠
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♣❛t❛♠❛r ❜❛st❛♥t❡ ❛❝✐♠❛ ❞♦ ✐♥í❝✐♦ ❞❛ ❞é❝❛❞❛✳

❊♠ r❡❧❛çã♦ ❛♦ ❜❛✐rr♦ ❞♦ ▲❡❜❧♦♥✱ ✉♠ ❞♦s ❜❛✐rr♦s ♠❛✐s ♥♦❜r❡s ❞❛ ❝✐❞❛❞❡ ❡

❝♦♠ ♠❡tr♦ q✉❛❞r❛❞♦ ♠❛✐s ❝❛r♦✱ ♦❜s❡r✈❛♠♦s ✉♠ ♣❛❞rã♦ ❞✐❢❡r❡♥t❡✱ ♣♦✐s✱ ❛♣❡s❛r ❞❡

t❛♠❜é♠ t❡r ♦❝♦rr✐❞♦ ✉♠ ❛✉♠❡♥t♦ ❜❛st❛♥t❡ ❡①♣r❡ss✐✈♦ ♥❛ ♣r✐♠❡✐r❛ ♠❡t❛❞❡ ❞♦ ♣❡✲

rí♦❞♦ ❛♥❛❧✐s❛❞♦✱ ♥♦ ♣❡rí♦❞♦ ♣♦st❡r✐♦r✱ ❞❡ ✐♥✢❡①ã♦ ♥♦s ♣r❡ç♦s✱ ✈❡♠♦s ✉♠❛ tr❛❥❡tór✐❛

❞❡ r❡t♦r♥♦ ♣❛r❛ ♣❛t❛♠❛r❡s ❜❛st❛♥t❡ s❡♠❡❧❤❛♥t❡s ❛♦ ❞♦ ✐♥í❝✐♦ ❞❡ ♥♦ss♦ ❡st✉❞♦ ✭♦

♠❡s♠♦ ♣❛❞rã♦ s❡ ♦❜s❡r✈❛ ♣❛r❛ ♦ ❜❛✐rr♦ ❞❡ ■♣❛♥❡♠❛✮✳

➱ ✐♠♣♦rt❛♥t❡ s❛❧✐❡♥t❛r q✉❡ ♦ ❜❛✐rr♦ ❞❛ ❚✐❥✉❝❛ ♥❛ ③♦♥❛ ◆♦rt❡ ❞♦ ❘✐♦ ❞❡

❏❛♥❡✐r♦ ❢♦✐ ❛q✉❡❧❡ q✉❡ t❡✈❡ ✉♠ ❝r❡s❝✐♠❡♥t♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♠❛✐s ❡①♣r❡s✲

s✐✈♦✳ ❆❧é♠ ❞✐ss♦✱ é ✉♠ ❜❛✐rr♦ r♦❞❡❛❞♦ ♣❡❧♦ ♠❛❝✐ç♦ ❞❛ ❚✐❥✉❝❛✱ ❧♦❝❛❧ ❞❡ ❣r❛♥❞❡

❝♦♥❝❡♥tr❛çã♦ ❞❡ ❝♦♠✉♥✐❞❛❞❡s ♥❛ ❝✐❞❛❞❡✱ ❝✉❥❛ ♠❛✐♦r ♣❛rt❡ ❢♦✐ ♦❝✉♣❛❞❛ ♣❡❧❛ ♣♦❧í❝✐❛

❞♦ ❊st❛❞♦ ❡ r❡❝❡❜❡✉ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦✳

❈♦♠♦ ♣ró①✐♠❛ ❡t❛♣❛ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡ ❞❡s❝r❡✈❡r❡♠♦s ♦ ♠♦❞❡❧♦ ❡❝♦♥♦♠étr✐❝♦

q✉❡ ✉t✐❧✐③❛♠♦s ♣❛r❛ ✈❡r✐✜❝❛r ❛ r❡❧❛çã♦ ❝❛✉s❛❧ ❡♠ ❢♦❝♦ ❛♦ ❧♦♥❣♦ ❞❡ ♥♦ss♦ ❡st✉❞♦✳
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✺ ❊❙❚❘❆❚➱●■❆ ❊▼P❮❘■❈❆

❖s ❞❛❞♦s ✉t✐❧✐③❛❞♦s ♥❛ ❡❧❛❜♦r❛çã♦ ❞♦ ♣❛✐♥❡❧ ❞❡st❛ ❛♥á❧✐s❡ sã♦ ❢♦r♠❛❞♦s ♣♦r

✶✶✻ ❜❛✐rr♦s ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❞♦s q✉❛✐s ❞✐s♣ú♥❤❛♠♦s ❞❡ ✐♥❢♦r♠❛çõ❡s

s♦❜r❡ ♣r❡ç♦ ♠é❞✐♦ ❞❡ ✈❡♥❞❛ ♣❛r❛ ♣❡❧♦ ♠❡♥♦s ✶✶✵ ❞♦s ✶✷✵ ♠❡s❡s ❛♥❛❧✐s❛❞♦s✳ ❆

❡str❛té❣✐❛ ✉t✐❧✐③❛❞❛ ♥♦ tr❛❜❛❧❤♦ é ❞❡ r❡❣r❡ssã♦ ❝♦♠ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧ ✉s❛♥❞♦ ❡❢❡✐t♦s

✜①♦s ❞❡ ❜❛✐rr♦ ❡ ❞❡ t❡♠♣♦✱ ♣♦✐s✱ ❞❡ss❛ ♠❛♥❡✐r❛✱ sã♦ ❝♦♥tr♦❧❛❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡

❝❛❞❛ ❜❛✐rr♦ ✐♥✈❛r✐❛♥t❡s ♥♦ t❡♠♣♦ ❡ ❢❛t♦r❡s ✈❛r✐❛♥t❡s ♥♦ t❡♠♣♦ q✉❡ ❛❢❡t❛♠ t♦❞♦s

♦s ❜❛✐rr♦s ❡♠ ❝♦♥❥✉♥t♦✳

❆❧é♠ ❞✐ss♦✱ ❛ ❡str❛té❣✐❛ é ❞❡ ❛♥❛❧✐s❛r ♦ ✐♠♣❛❝t♦ ❡s♣❡❝í✜❝♦ ❞♦ ♣r♦❣r❛♠❛

❞❡ ♣❛❝✐✜❝❛çã♦ ❛tr❛✈és ❞❡ r❡❣r❡ssõ❡s ❡♠ ❞✐❢❡r❡♥ç❛s✱ ♦✉ s❡❥❛✱ ❝❛♣t❛r ♦ ❡❢❡✐t♦ q✉❡ ♦

♣r♦❣r❛♠❛ t❡✈❡ ♥♦s ❜❛✐rr♦s ♦♥❞❡ ❢♦✐ ✐♠♣❧❡♠❡♥t❛❞❛ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ✉♥✐❞❛❞❡ ✭❣r✉♣♦

❞❡ tr❛t❛♠❡♥t♦✮✱ t❡♥❞♦ ❝♦♠♦ ❝♦♥tr♦❧❡ ♦s ❜❛✐rr♦s ❡♠ q✉❡ ♥ã♦ ❤♦✉✈❡ ✐♠♣❧❡♠❡♥t❛çã♦

❞❡ ❯PP✳ ➱ ✐♠♣♦rt❛♥t❡ r❡ss❛❧t❛r q✉❡ ❛tr❛✈és ❞❡ss❛ ♠❡t♦❞♦❧♦❣✐❛ é ♣♦ssí✈❡❧ ❝❛♣t❛r ♦

❡❢❡✐t♦ ♠❡s♠♦ ❝♦♠ ❛ ❡♥tr❛❞❛ ❡♠ ♦♣❡r❛çã♦ ❞❛s ❯PP✬s t❡♥❞♦ s❡ ❞❛❞♦ ❡♠ ❞✐❢❡r❡♥t❡s

♠♦♠❡♥t♦s ❞♦ t❡♠♣♦✳

❆❧é♠ ❞✐ss♦✱ ♣❛rt✐♠♦s ❞❛ ♣r❡♠✐ss❛ ❜ás✐❝❛ ❞❡ ♥♦ss♦ ❡st✉❞♦ ❞❡ q✉❡ ♥ã♦ ❤á

❝♦rr❡❧❛çã♦ ❡♥tr❡ ❛ ❡s❝♦❧❤❛ ❞♦ ❧♦❝❛❧ ❞❡ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛s ❯PP✬s ❡ ❛s t❡♥❞ê♥❝✐❛s ❞❡

♥♦ss❛ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡ ❛♥t❡s ❞♦ ♣r♦❣r❛♠❛✱ ♥♦ ❝❛s♦✱ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s ✭❝♦♥❢♦r♠❡

♦❜s❡r✈❛♠♦s ❛♥t❡r✐♦r♠❡♥t❡ ♥❛ ❋✐❣✉r❛ ✹✳✷✮✳

❈♦♠ ✐ss♦✱ ♣❛rt✐♥❞♦ ❞❛ ❤✐♣ót❡s❡ ❞❡ q✉❡ ✉♠❛ ♣❛rt❡ ❞♦ r❡❝❡♥t❡ ❛✉♠❡♥t♦ ♦❜s❡r✲

✈❛❞♦ ♥♦s ♣r❡ç♦s s❡ ❞❡✉ ♣❡❧♦ ✐♠♣❛❝t♦ ❞❛s ❯PP✬s ♥❛ ❝✐❞❛❞❡✱ ♣r♦❝✉r❛♠♦s ❡♥❝♦♥tr❛r

♦ ❡❢❡✐t♦ ❝❛✉s❛❧ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s ♥♦s ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s

❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦✳ P❛r❛ t❛♥t♦✱ ❛s r❡❣r❡ssõ❡s r❡❛❧✐③❛❞❛s ♣♦ss✉❡♠ ❛ ❡str✉t✉r❛ ❞❛
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❡q✉❛çã♦ ❛❜❛✐①♦✿

ln(Preco)bt = αb + ϕt + βUPPbt + γbt+ ǫbt ✭✺✳✶✮

♦♥❞❡ ln(Preco)bt é ♦ ❧♦❣❛r✐t♠♦ ❞♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♥♦ ❜❛✐rr♦ ❜ ❡ ♠ês t❀ UPPbt

é ✉♠❛ ✈❛r✐á✈❡❧ ❞✉♠♠② ✐♥❞✐❝❛♥❞♦ s❡ ♥♦ ❜❛✐rr♦ ❜ ❡ ♠ês t t❡♠ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP

✐♥st❛❧❛❞❛❀ αb ❛❜s♦r✈❡ ♦ ❡❢❡✐t♦ ♥ã♦ ♦❜s❡r✈❛❞♦ ❞❡ ❜❛✐rr♦✱ ♦✉ ❡❢❡✐t♦ ✜①♦✱ r❡s♣♦♥sá✈❡❧

♣♦r ❝❛♣t❛r ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❝❛❞❛ ❜❛✐rr♦ ❜ q✉❡ sã♦ ✐♥✈❛r✐❛♥t❡s ♥♦ t❡♠♣♦❀ ϕt é

♦ ❡❢❡✐t♦✲✜①♦ ❞❡ t❡♠♣♦✱ r❡s♣♦♥sá✈❡❧ ♣♦r ❝❛♣t❛r ❛❧t❡r❛çõ❡s ❝♦♠✉♥s ♣❛r❛ t♦❞♦s ♦s

❜❛✐rr♦s ❞❡ ❢❛t♦r❡s q✉❡ ✈❛r✐❛♠ ❛♦ ❧♦♥❣♦ ❞❡ ❝❛❞❛ ♣❡rí♦❞♦ t ✭♠✉❞❛♥ç❛s ❡♠ ♣♦❧ít✐❝❛s

❛♦ ❧♦♥❣♦ ❞♦ ♣❡rí♦❞♦✱ ♣♦r ❡①❡♠♣❧♦✮❀ γbt é ✉♠ ❝♦♥tr♦❧❡ ❞❡ t❡♥❞ê♥❝✐❛ t❡♠♣♦r❛❧ ♣♦r

❞❡❧❡❣❛❝✐❛✳ ❉❡✈❡♠♦s ❛✐♥❞❛ ♦❜s❡r✈❛r q✉❡ ♦♣t❛♠♦s ♣♦r ❛❣r✉♣❛r ♦ ❡rr♦ ♣❛❞rã♦ ♣♦r

❜❛✐rr♦✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❝♦♥t♦r♥❛r ♦ ♣r♦❜❧❡♠❛ ❞❡ ❝♦rr❡❧❛çã♦ s❡r✐❛❧ ❞♦s ❡rr♦s✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ✈❡r✐✜❝❛♠♦s q✉❡ ♥♦ss♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ✐♥t❡r❡ss❡ β ❡st✐♠❛❞♦

r❡♣r❡s❡♥t❛ ♦ ❡❢❡✐t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s ❝♦♠✉♥✐❞❛❞❡s ❝❛r✐♦❝❛s ♥♦ ♠❡r✲

❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✱ ♦✉ s❡❥❛✱ ❡st✐♠❛ ♦ ✐♠♣❛❝t♦ q✉❡ ❛s ❯PP✬s t✐✈❡r❛♠ ♥♦s ♣r❡ç♦s ❞♦s

✐♠ó✈❡✐s ❞♦s ❜❛✐rr♦s ❜❡♥❡✜❝✐❛❞♦s ♣❡❧♦ ♣r♦❣r❛♠❛ ♠❛♥t❡♥❞♦ ❝♦♠♦ ❝❡♥ár✐♦ ❜❛s❡ ♦s

♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s s✐t✉❛❞♦s ❡♠ ❜❛✐rr♦s q✉❡ ♥ã♦ ❢♦r❛♠ tr❛t❛❞♦s✳
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✻ ❘❊❙❯▲❚❆❉❖❙

❆ ♣❛rt✐r ❞❡ ❛❣♦r❛ ♦❜s❡r✈❛r❡♠♦s ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s

❝♦♠✉♥✐❞❛❞❡s ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❝♦♠ ❜❛s❡ ♥❛ ♠❡t♦❞♦❧♦❣✐❛

❞❡s❝r✐t❛ ♥❛ s❡çã♦ ❛♥t❡r✐♦r✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❚❛❜❡❧❛ ✻✳✶✱ ✈❡r✐✜❝❛♠♦s q✉❡ ❜❛✐rr♦s q✉❡ ♣♦ss✉❡♠ ♣❡❧♦ ♠❡✲

♥♦s ✉♠❛ ❯PP ✐♥st❛❧❛❞❛ t✐✈❡r❛♠ ✉♠ ❛✉♠❡♥t♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞❡✱ ❡♠ ♠é❞✐❛✱

✽% ♠❛✐♦r ❞♦ q✉❡ ❜❛✐rr♦s s❡♠ ❯PP ✐♥st❛❧❛❞❛✳ ❏á q✉❛♥❞♦ r❡❛❧✐③❛♠♦s ❛ s❡❣✉♥❞❛ ❡s✲

♣❡❝✐✜❝❛çã♦ ❞❛ ❚❛❜❡❧❛ ✻✳✶✱ ✐♥❝❧✉í♠♦s ♥♦ ♠♦❞❡❧♦ ✉♠❛ ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛♥❤♦ ❞❛

❛♠♦str❛ ❞❡ ❛♥ú♥❝✐♦s ❞❡ ❛♣❛rt❛♠❡♥t♦s ❞✐✈✉❧❣❛❞♦s ♥♦ s✐t❡ ✧❩❛♣ ■♠ó✈❡✐s✧✱ ♦✉ s❡❥❛✱

❞❡✜♥✐♠♦s ♦ ♣❡s♦ ❞❡ ❝❛❞❛ ❜❛✐rr♦ ❞❡♥tr♦ ❞❡ ♥♦ss♦ ♠♦❞❡❧♦ ❛ ♣❛rt✐r ❞❛ q✉❛♥t✐❞❛❞❡

❞❡ ✐♥❢♦r♠❛çõ❡s q✉❡ ❞✐s♣ú♥❤❛♠♦s ♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞❛s ♠é❞✐❛s ❞❡ ♣r❡ç♦ ❡♠ ❝❛❞❛

♠ês✳ ❆♦ ❛❞✐❝✐♦♥❛r♠♦s ❛ ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛✱ ♦ ✐♠♣❛❝t♦ ❡st✐✲

♠❛❞♦ ❡♠ ♥♦ss♦ ❡st✉❞♦ ❛✉♠❡♥t❛✱ ❝❤❡❣❛♥❞♦ ❛ ✉♠ ❡❢❡✐t♦ r❡❧❛t✐✈♦ ❞❡ ✷✵% ❛ ✉♠ ❣r❛✉

❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✶%✳

❆✐♥❞❛ ♥❛ ❚❛❜❡❧❛ ✻✳✶✱ ❛❞✐❝✐♦♥❛♠♦s ❛ t❡r❝❡✐r❛ ❡s♣❡❝✐✜❝❛çã♦ ❞❡ ♥♦ss♦ ♠♦❞❡❧♦✱

♥❛ q✉❛❧✱ ❛❧é♠ ❞❡ ❛❞✐❝✐♦♥❛r♠♦s ♦s ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦ ❡ ❛ ♣♦♥❞❡r❛çã♦ ♣❡❧♦

t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛ ❞❡ ❛♥ú♥❝✐♦s✱ r❡❛❧✐③❛♠♦s t❛♠❜é♠ ✉♠ ❝♦♥tr♦❧❡ ❞❡ t❡♥❞ê♥❝✐❛

t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✱ ❡♠ q✉❡ ✐♥t❡r❛❣✐♠♦s ❞✉♠♠✐❡s ❞❡ ❞❡❧❡❣❛❝✐❛s ❝♦♠ ♥♦ss❛

✈❛r✐á✈❡❧ ❞❡ t❡♠♣♦ ♣❛r❛ ❝❛♣t❛r♠♦s ♣♦ssí✈❡✐s ✈❛r✐❛çõ❡s ❛♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦ ❝♦♠✉♥s

❛ ❜❛✐rr♦s ❞❡♥tr♦ ❞❛ ❝✐r❝✉♥s❝r✐çã♦ ❞❛ ♠❡s♠❛ ❞❡❧❡❣❛❝✐❛✳

❈♦♠♦ ♣ró①✐♠♦ ♣❛ss♦ ❞❡ ♥♦ss❛ ❛♥á❧✐s❡✱ ✐♥❝❧✉í♠♦s ♥❛ ❚❛❜❡❧❛ ✻✳✷ ❛ ♣♦ss✐❜✐❧✐✲

❞❛❞❡ ❞❡ ✐♠♣❛❝t♦s ❞❡❢❛s❛❞♦s ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ❛♦ ✉t✐❧✐③❛r♠♦s ❛ ♣♦♥❞❡r❛çã♦ ♣❡❧❛ ♠é❞✐❛ ❞♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛ ❞❡
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✐♠ó✈❡✐s ❞❡ ❝❛❞❛ ❜❛✐rr♦ ❡ ♦ ❝♦♥tr♦❧❡ ❞❡ t❡♥❞ê♥❝✐❛ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✱ ✈❡r✐✜❝❛♠♦s

q✉❡ ❛s ❯PP✬s ♣♦ss✉❡♠ ✉♠ ✐♠♣♦rt❛♥t❡ ✐♠♣❛❝t♦ ❛♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦✱ ♣r♦♠♦✈❡♥❞♦

✉♠ ❛✉♠❡♥t♦ ♥♦s ♣r❡ç♦s ❛té ❝❡r❝❛ ❞❡ ✻ tr✐♠❡str❡s ♣♦st❡r✐♦r❡s ❛ ✐♥st❛❧❛çã♦ ❞❛ ❯PP✳

❚❛❜❡❧❛ ✻✳✶✿ ❊st✐♠❛çã♦ ❞♦ ■♠♣❛❝t♦ ❞❛ ❯PP ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s

❱❛r✐á✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ Pr❡ç♦ ❞❡ ❱❡♥❞❛ ❞❡✢❛❝✐♦♥❛❞♦

✭✶✮ ✭✷✮ ✭✸✮

❯PP ✳✵✽✵✻✯✯✯ ✳✶✾✾✯✯✯ ✳✶✽✺✯✯✯

✭✳✵✷✾✹✮ ✭✳✵✹✷✸✮ ✭✳✵✹✺✶✮

❖❜s❡r✈❛çõ❡s ✶✸✱✽✹✾ ✶✸✱✽✹✾ ✶✸✱✶✸✻

❘✲q✉❛❞r❛❞♦ ✳✽✺✻ ✳✾✶✹ ✳✾✷✶

❚♦t❛❧ ❞❡ ❇❛✐rr♦s ✶✶✻ ✶✶✻ ✶✶✵

❊❢❡✐t♦ ❋✐①♦ ❞❡ ▼ês ① ① ①

❊❢❡✐t♦ ❋✐①♦ ❞❡ ❇❛✐rr♦ ① ① ①

P♦♥❞❡r❛❞♦ ♣♦r ❆♠♦str❛ ① ①

❈♦♥tr♦❧❡ ❞❡ ❚❡♥❞ê♥❝✐❛ ❚❡♠♣♦r❛❧ ①

◆♦t❛s✿ ❘❡❣r❡ssõ❡s ✉s❛♥❞♦ ❝❧✉st❡r ❞❡ ❡rr♦s✲♣❛❞rã♦ r♦❜✉st♦s ❛♦ ♥í✈❡❧ ❞♦ ❜❛✐rr♦✳ ◆í✈❡❧ ❞❡

s✐❣♥✐✜❝â♥❝✐❛✿ ✯✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶%✱ ✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✺%✱ ✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶✵%✳ ❱❛r✐á✲

✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ ▲♦❣❛r✐t♠♦ ❞♦ Pr❡ç♦ ❞♦s ■♠ó✈❡✐s ❞❡✢❛❝✐♦♥❛❞♦✳ ❱❛r✐á✈❡❧ ✐♥❞❡♣❡♥❞❡♥t❡✿

❞✉♠♠② q✉❡ ✐♥❞✐❝❛ s❡ ♥❛q✉❡❧❡ ❜❛✐rr♦ ❡♠ ❞❡t❡r♠✐♥❛❞♦ ♠ês ❤❛✈✐❛ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP

✐♥st❛❧❛❞❛✳ ❊♠ t♦❞❛s ❛s r❡❣r❡ssõ❡s sã♦ ✐♥❝❧✉í❞♦s ❡❢❡✐t♦s ✜①♦s ❞❡ ❜❛✐rr♦ ❡ ♠ês✱ ♥❛s r❡❣r❡s✲

sõ❡s ✭✷✮ ❡ ✭✸✮ ✐♥❝❧✉í♠♦s ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛ ❞❡ ✐♠ó✈❡✐s ❡ ♥❛ r❡❣r❡ssã♦

✭✸✮ ✐♥❝❧✉í♠♦s t❡♥❞ê♥❝✐❛ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✳



✸✼

❚❛❜❡❧❛ ✻✳✷✿ ❊st✐♠❛çã♦ ❞♦s ■♠♣❛❝t♦s ❉❡❢❛s❛❞♦s ❞❛ ❯PP ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s

❱❛r✐á✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ Pr❡ç♦ ❞❡ ❱❡♥❞❛ ❞❡✢❛❝✐♦♥❛❞♦

✭✶✮ ✭✷✮ ✭✸✮

❯PP ✳✵✺✽✼✯✯ ✳✵✼✻✹✯✯✯ ✳✵✼✸✹✯✯✯

✭✳✵✷✺✹✮ ✭✳✵✶✾✾✮ ✭✳✵✶✽✷✮

❉❡❢❛s❛❣❡♠ ❞❡ ✶ tr✐♠❡str❡ ✳✵✶✼✹ ✳✵✹✹✸✯✯✯ ✳✵✹✶✼✯✯✯

✭✳✵✶✹✷✮ ✭✳✵✶✶✼✮ ✭✳✵✶✷✹✮

❉❡❢❛s❛❣❡♠ ❞❡ ✷ tr✐♠❡str❡s ✳✵✵✵✼✸✸ ✳✵✷✹✼✯✯ ✳✵✷✶✼✯✯

✭✳✵✵✾✶✻✮ ✭✳✵✶✵✶✮ ✭✳✵✵✽✽✼✮

❉❡❢❛s❛❣❡♠ ❞❡ ✸ tr✐♠❡str❡s ✳✵✶✷✶ ✳✵✸✸✶✯✯✯ ✳✵✷✾✵✯✯✯

✭✳✵✶✶✸✮ ✭✳✵✵✾✷✶✮ ✭✳✵✵✾✺✹✮

❉❡❢❛s❛❣❡♠ ❞❡ ✹ tr✐♠❡str❡s ✳✵✵✷✸✺ ✳✵✷✾✹✯✯✯ ✳✵✷✻✵✯✯✯

✭✳✵✵✾✸✷✮ ✭✳✵✵✺✶✹✮ ✭✳✵✵✺✾✻✮

❉❡❢❛s❛❣❡♠ ❞❡ ✺ tr✐♠❡str❡s ✳✵✶✷✷ ✳✵✶✹✺✯✯✯ ✳✵✶✵✻✯✯

✭✳✵✶✷✺✮ ✭✳✵✵✹✻✷✮ ✭✳✵✵✹✽✾✮

❉❡❢❛s❛❣❡♠ ❞❡ ✻ tr✐♠❡str❡s ✲✳✵✵✻✵✻ ✳✵✶✸✺✯✯ ✳✵✶✷✺✯✯

✭✳✵✵✾✶✵✮ ✭✳✵✵✺✼✾✮ ✭✳✵✵✺✶✵✮

❉❡❢❛s❛❣❡♠ ❞❡ ✼ tr✐♠❡str❡s ✲✳✵✵✹✸✺ ✳✵✵✵✹✷✷ ✲✳✵✵✷✷✸

✭✳✵✵✽✼✶✮ ✭✳✵✵✻✵✺✮ ✭✳✵✵✺✹✾✮

❖❜s❡r✈❛çõ❡s ✶✸✱✽✹✾ ✶✸✱✽✹✾ ✶✸✱✶✸✻

❘✲q✉❛❞r❛❞♦ ✳✽✺✻ ✳✾✶✾ ✳✾✷✹

❚♦t❛❧ ❞❡ ❇❛✐rr♦s ✶✶✻ ✶✶✻ ✶✶✻

❊❢❡✐t♦ ❋✐①♦ ❞❡ ▼ês ① ① ①

❊❢❡✐t♦ ❋✐①♦ ❞❡ ❇❛✐rr♦ ① ① ①

P♦♥❞❡r❛❞♦ ♣♦r ❚❛♠❛♥❤♦ ❞❛ ❆♠♦str❛ ① ①

❈♦♥tr♦❧❡ ❞❡ ❚❡♥❞ê♥❝✐❛ ❚❡♠♣♦r❛❧ ❞❡ ❇❛✐rr♦ ①

◆♦t❛s✿ ❘❡❣r❡ssõ❡s ✉s❛♥❞♦ ❝❧✉st❡r ❞❡ ❡rr♦s✲♣❛❞rã♦ r♦❜✉st♦s ❛♦ ♥í✈❡❧ ❞♦ ❜❛✐rr♦✳ ◆í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛✿

✯✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶%✱ ✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✺%✱ ✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶✵%✳ ❱❛r✐á✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ ▲♦❣❛r✐t♠♦

❞♦ Pr❡ç♦ ❞♦s ■♠ó✈❡✐s ❞❡✢❛❝✐♦♥❛❞♦✳ ❱❛r✐á✈❡❧ ✐♥❞❡♣❡♥❞❡♥t❡✿ ❞✉♠♠② q✉❡ ✐♥❞✐❝❛ s❡ ♥❛q✉❡❧❡ ❜❛✐rr♦ ❡♠

❞❡t❡r♠✐♥❛❞♦ ♠ês ❤❛✈✐❛ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP ✐♥st❛❧❛❞❛ ❡ ❞❡❢❛s❛❣❡♥s ❞❛ ✈❛r✐á✈❡❧ ❯PP ♣❛r❛ ❛té ✼

tr✐♠❡str❡s✳ ❊♠ t♦❞❛s ❛s r❡❣r❡ssõ❡s sã♦ ✐♥❝❧✉í❞♦s ❡❢❡✐t♦s ✜①♦s ❞❡ ❜❛✐rr♦ ❡ ♠ês✱ ♥❛s r❡❣r❡ssõ❡s ✭✷✮ ❡

✭✸✮ ✐♥❝❧✉í♠♦s ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛ ❞❡ ✐♠ó✈❡✐s ❡ ♥❛ r❡❣r❡ssã♦ ✭✸✮ ✐♥❝❧✉í♠♦s t❡♥❞ê♥❝✐❛

t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✳



✸✽

❏á ❝♦♠ ❛ ❚❛❜❡❧❛ ✻✳✸✱ ♣r♦❝✉r❛♠♦s r❡❛❧✐③❛r ✉♠ t❡st❡ ♣❧❛❝❡❜♦ ♣❛r❛ ❛♥❛❧✐s❛r s❡

♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❣❡r♦✉ ✐♠♣❛❝t♦s ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❞♦ ❜❛✐rr♦ ♠❡s♠♦

❛♥t❡s ❞❛ ❡♥tr❛❞❛ ❡♠ ♦♣❡r❛çã♦ ❞❛ ❯PP✳ ❆ ♣❛rt✐r ❞♦s ❝♦❡✜❝✐❡♥t❡s ✈❡r✐✜❝❛♠♦s q✉❡✱

❛♣❡s❛r ❞❛ ♠❛✐♦r✐❛ s❡r ♥ã♦ s✐❣♥✐✜❝❛t✐✈♦✱ ❛❧❣✉♥s ❝♦❡✜❝✐❡♥t❡s s❡ ♠♦str❛♠ s✐❣♥✐✜❝❛t✐✲

✈♦s✱ ✐♥❞✐❝❛♥❞♦ ❤❛✈❡r ✉♠ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ♠❡s♠♦ ❛♥t❡s ❞❛ ✐♥st❛❧❛çã♦ ❞❡ ✉♠❛

❯PP ♥♦ ❜❛✐rr♦✳

➱ ✐♠♣♦rt❛♥t❡ ♦❜s❡r✈❛r♠♦s q✉❡✱ ❛♣❡s❛r ❞❡ ❡♥❝♦♥tr❛r♠♦s ❝♦❡✜❝✐❡♥t❡s s✐❣♥✐✜✲

❝❛t✐✈♦s ❛ ✶✵% ♥♦s ♣r❡ç♦s ✻✱ ✾ ❡ ✶✷ ♠❡s❡s ❛♥t❡s ❞❛ ✐♥st❛❧❛çã♦ ❞❛s ❯PP✬s✱ ✐♥❞✐❝❛♥❞♦

✉♠ ✐♠♣❛❝t♦ ♥♦s ♣r❡ç♦s ❛♥t❡r✐♦r ❛ ❡❢❡t✐✈❛ ✐♥st❛❧❛çã♦ ❞❛s ✉♥✐❞❛❞❡s ❞♦ ♣r♦❣r❛♠❛ ❡♠

❞❡t❡r♠✐♥❛❞♦ ❜❛✐rr♦✱ ❡st❡s ❝♦❡✜❝✐❡♥t❡s ♣♦❞❡♠ s❡r r❡✢❡①♦s ❥á ❞❛ ♣♦❧ít✐❝❛ ❞❡ ♣❛❝✐✲

✜❝❛çã♦✱ ♣♦✐s ♦ ♣r♦❣r❛♠❛ ♣♦ss✉✐ ✐♠♣♦rt❛♥t❡s r❡✢❡①♦s ♥❛ ❝✐❞❛❞❡ ❝♦♠♦ ✉♠ t♦❞♦ ❡

♥ã♦ ❛♣❡♥❛s ♥♦ ❜❛✐rr♦ ❜❡♥❡✜❝✐❛❞♦ ♣❡❧❛ ♥♦✈❛ ✉♥✐❞❛❞❡✱ ♦✉ s❡❥❛✱ ♣♦ss✉✐ ❣r❛♥❞❡s ❡①t❡r✲

♥❛❧✐❞❛❞❡s ❡s♣❛❝✐❛✐s✳ ❆❧é♠ ❞✐ss♦✱ ❞❡✈❡♠♦s ❝♦♥s✐❞❡r❛r t❛♠❜é♠ q✉❡ ❛ ✐♥st❛❧❛çã♦ ❞❛

❯♥✐❞❛❞❡ ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛❞♦r❛ ❡♠ ❞❡t❡r♠✐♥❛❞❛ ❝♦♠✉♥✐❞❛❞❡ é s♦♠❡♥t❡ ❛ t❡r❝❡✐r❛

❞❛s q✉❛tr♦ ❡t❛♣❛s ❞♦ ♣r♦❝❡ss♦ ❞❡ ♣❛❝✐✜❝❛çã♦✱ ❝♦♠♦ ❥á ❞✐ss❡♠♦s ❛♥t❡r✐♦r♠❡♥t❡✳

❖✉tr♦ ♠♦t✐✈♦ q✉❡ ♣♦❞❡ ❛❥✉❞❛r ❛ ❡①♣❧✐❝❛r ♣♦ssí✈❡✐s ❡❢❡✐t♦s ❛♥t❡r✐♦r❡s à ✐♥s✲

t❛❧❛çã♦ ❞❛s ❯PP✬s é ❛ ♣♦❧ít✐❝❛ ❞♦ ❣♦✈❡r♥♦ ❞♦ ❊st❛❞♦ q✉❡✱ ❛ ♣❛rt✐r ❞❡ ✷✵✶✵ ✭♥❛

♦❝✉♣❛çã♦ ❞♦ ▼♦rr♦ ❞♦ ❇♦r❡❧✮✱ ♣❛ss♦✉ ❛ ❛✈✐s❛r ❝♦♠ ❛♥t❡❝❡❞ê♥❝✐❛ ❛ ❞❛t❛ ❞❡ ♦❝✉✲

♣❛çã♦ ❞❡ ❞❡t❡r♠✐♥❛❞❛ ❝♦♠✉♥✐❞❛❞❡✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ r❡❞✉③✐r ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡

✈ít✐♠❛s ❝✐✈✐s ❞❡✈✐❞♦ ❛ ❝♦♥❢r♦♥t♦s ❝♦♠ ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ❤á ♠♦t✐✈♦s ♣❛r❛ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ❡①✐stê♥❝✐❛ ❞❡ ✉♠ ❡❢❡✐t♦

❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♠❡s♠♦ ❛♥t❡s ❞♦ ♠♦♠❡♥t♦ ❞❡

✐♥st❛❧❛çã♦ ❞❛ ❯PP✳
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❚❛❜❡❧❛ ✻✳✸✿ ❚❡st❡ P❧❛❝❡❜♦ ✲ ❆♥á❧✐s❡ ❞♦s ■♠♣❛❝t♦s ❆♥t❡❝✐♣❛❞♦s ❞❛ ❯PP ♥♦s ♣r❡ç♦s ❞♦s

✐♠ó✈❡✐s

❱❛r✐á✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ Pr❡ç♦ ❞❡ ❱❡♥❞❛ ❞❡✢❛❝✐♦♥❛❞♦

✭✶✮ ✭✷✮ ✭✸✮

❚r✐♠❡str❡ ❞❡ ■♥st❛❧❛çã♦ ❞❛ ❯PP ✳✵✷✸✼✯✯ ✳✵✷✽✻✯✯✯ ✳✵✷✻✽✯✯✯

✭✳✵✶✶✶✮ ✭✳✵✵✼✽✻✮ ✭✳✵✵✼✻✻✮

❉❡❢❛s❛❣❡♠ ❞❡ ✶ tr✐♠❡str❡ ✳✵✶✼✻ ✳✵✹✺✾✯✯✯ ✳✵✹✹✶✯✯✯

✭✳✵✶✹✶✮ ✭✳✵✶✶✾✮ ✭✳✵✶✷✻✮

❯PP ✶ tr✐♠❡str❡ ❛♥t❡s ✳✵✵✾✼✻ ✳✵✶✾✼✯✯ ✳✵✶✼✽✯

✭✳✵✶✷✷✮ ✭✳✵✵✾✸✽✮ ✭✳✵✵✾✺✺✮

❯PP ✷ tr✐♠❡str❡ ❛♥t❡s ✲✳✵✵✸✵✻ ✳✵✶✶✼✯ ✳✵✶✵✻

✭✳✵✶✼✶✮ ✭✳✵✵✻✹✾✮ ✭✳✵✵✻✽✼✮

❯PP ✸ tr✐♠❡str❡ ❛♥t❡s ✳✵✶✻✾ ✳✵✶✸✾✯✯ ✳✵✶✵✺✯

✭✳✵✶✵✷✮ ✭✳✵✵✺✺✺✮ ✭✳✵✵✺✺✾✮

❯PP ✹ tr✐♠❡str❡ ❛♥t❡s ✳✵✵✾✺✸ ✳✵✵✼✵✶✯ ✳✵✵✽✾✺✯

✭✳✵✶✾✷✮ ✭✳✵✵✸✽✵✮ ✭✳✵✵✺✸✹✮

❯PP ✺ tr✐♠❡str❡ ❛♥t❡s ✳✵✵✻✼✽ ✳✵✵✷✼✽ ✳✵✵✸✷✵

✭✳✵✶✽✻✮ ✭✳✵✵✺✽✼✮ ✭✳✵✵✼✷✸✮

❖❜s❡r✈❛çõ❡s ✶✸✱✽✹✾ ✶✸✱✽✹✾ ✶✸✱✶✸✻

❘✲q✉❛❞r❛❞♦ ✳✽✺✼ ✳✾✶✾ ✳✾✷✺

❚♦t❛❧ ❞❡ ❜❛✐rr♦s ✶✶✻ ✶✶✻ ✶✶✵

❊❢❡✐t♦ ❋✐①♦ ❞❡ ▼ês ① ① ①

❊❢❡✐t♦ ❋✐①♦ ❞❡ ❇❛✐rr♦ ① ① ①

P♦♥❞❡r❛❞♦ ♣♦r ❚❛♠❛♥❤♦ ❞❛ ❆♠♦str❛ ① ①

❈♦♥tr♦❧❡ ❞❡ ❚❡♥❞ê♥❝✐❛ ❚❡♠♣♦r❛❧ ❞❡ ❇❛✐rr♦ ①

◆♦t❛s✿ ❘❡❣r❡ssõ❡s ✉s❛♥❞♦ ❝❧✉st❡r ❞❡ ❡rr♦s✲♣❛❞rã♦ r♦❜✉st♦s ❛♦ ♥í✈❡❧ ❞♦ ❜❛✐rr♦✳ ◆í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛✿

✯✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶%✱ ✯✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✺%✱ ✯s✐❣♥✐✜❝❛t✐✈♦ ❛ ✶✵%✳ ❱❛r✐á✈❡❧ ❉❡♣❡♥❞❡♥t❡✿ ▲♦❣❛r✐t♠♦

❞♦ Pr❡ç♦ ❞♦s ■♠ó✈❡✐s ❞❡✢❛❝✐♦♥❛❞♦✳ ❱❛r✐á✈❡❧ ✐♥❞❡♣❡♥❞❡♥t❡✿ ❞✉♠♠② q✉❡ ✐♥❞✐❝❛ s❡ ♥❛q✉❡❧❡ ❜❛✐rr♦ ❡♠

❞❡t❡r♠✐♥❛❞♦ ♠ês ❤❛✈✐❛ ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP ✐♥st❛❧❛❞❛ ❡ ✈❛❧♦r❡s ❢✉t✉r♦s ❞❛ ✈❛r✐á✈❡❧ ❯PP ♣❛r❛ ❛té

✹ tr✐♠❡str❡s ❛♥t❡r✐♦r❡s ❛ r❡❛❧ ❞❛t❛ ❞❡ ✐♥st❛❧❛çã♦ ❞❡ ✉♠❛ ❯PP✳ ❊♠ t♦❞❛s ❛s r❡❣r❡ssõ❡s sã♦ ✐♥❝❧✉í❞♦s

❡❢❡✐t♦s ✜①♦s ❞❡ ❜❛✐rr♦ ❡ ♠ês✱ ♥❛s r❡❣r❡ssõ❡s ✭✷✮ ❡ ✭✸✮ ✐♥❝❧✉í♠♦s ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛

❞❡ ✐♠ó✈❡✐s ❡ ♥❛ r❡❣r❡ssã♦ ✭✸✮ ✐♥❝❧✉í♠♦s t❡♥❞ê♥❝✐❛ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✳
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❆ s❡❣✉✐r ✈❡r✐✜❝❛r❡♠♦s ❛ ♣r✐♥❝✐♣❛❧ ❡s♣❡❝✐✜❝❛çã♦ ❞❡ ♥♦ss♦ ❡st✉❞♦✱ ♥❛ q✉❛❧

❝♦♥str✉í♠♦s ✉♠❛ ❛♥á❧✐s❡ ❡✈♦❧✉t✐✈❛ ❞♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥♦s

♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ✉t✐❧✐③❛♥❞♦ ❛ ♠♦❞❡❧❛❣❡♠ ♠❛✐s ❝♦♠♣❧❡t❛ ❞❡ ♥♦ss♦ ❡st✉❞♦✱ ♦✉

s❡❥❛✱ ❛❞✐❝✐♦♥❛♥❞♦ ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦✱ ❛❧é♠ ❞❡ ♣♦♥❞❡r❛çã♦ ♣❡❧♦ t❛♠❛✲

♥❤♦ ❞❛ ❛♠♦str❛ ❞❡ ❛♥ú♥❝✐♦s ❡ ♦ ❝♦♥tr♦❧❡ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✳ ❆ ♣❛rt✐r ❞❡ss❛

❡s♣❡❝✐✜❝❛çã♦✱ ♦❜s❡r✈❛❞❛ ♥❛ ❋✐❣✉r❛ ✻✳✶✱ ♣♦❞❡♠♦s ✈❡r✐✜❝❛r q✉❡ ♦ ♣r♦❣r❛♠❛ t❡♠ ✉♠

✐♠♣❛❝t♦ ♣♦s✐t✐✈♦ ❞❡ ❡♠ ♠é❞✐❛ ✹% ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❞✉r❛♥t❡

♦ ❛♥♦ ♣♦st❡r✐♦r ❛ ✐♥st❛❧❛çã♦✱ ❝♦♠ ♦ ❡❢❡✐t♦ s❡ ❞✐ss✐♣❛♥❞♦ ❝❡r❝❛ ❞❡ ✶✽ ♠❡s❡s ❞❡♣♦✐s✳
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❋✐❣✉r❛ ✻✳✶✿ ■♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❞♦s ❜❛✐rr♦s ❝♦♠ ❯PP
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◆♦t❛s✿ ❖ ❣rá✜❝♦ ❛❝✐♠❛ ❢♦✐ ❣❡r❛❞♦ ❛ ♣❛rt✐r ❞❛ r❡❣r❡ssã♦ ❞❡ ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❝♦♥tr❛ ❜❛✐rr♦s ❛t❡♥❞✐❞♦s

♦✉ ♥ã♦ ♣❡❧♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ✉t✐❧✐③❛♥❞♦ ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦✱ ❛❧é♠ ❞❛ ♣♦♥❞❡r❛çã♦

♣❡❧♦ t❛♠❛♥❤♦ ♠é❞✐♦ ❞❛ ❛♠♦str❛ ❞❡ ❝❛❞❛ ❜❛✐rr♦ ❡ ♣❡❧♦ ❝♦♥tr♦❧❡ ❞❡ t❡♥❞ê♥❝✐❛❧ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✳

◆❡❧❡ ❡stã♦ ♣❧♦t❛❞♦s ♦s ❝♦❡✜❝✐❡♥t❡s ❞❡ ❝❛❞❛ tr✐♠❡str❡ ❡ ♦s r❡s♣❡❝t✐✈♦s ✐♥t❡r✈❛❧♦s ❞❡ ❝♦♥✜❛♥ç❛✳ ❖♣t❛✲

♠♦s ♣♦r ✉t✐❧✐③❛r ✐♥❞✐❝❛❞♦r❡s tr✐♠❡str❛✐s ♣❛r❛ r❡❞✉③✐r ♦ r✉í❞♦ ❞♦s r❡s✉❧t❛❞♦s ❡ ♦♠✐t✐♠♦s ♦ tr✐♠❡str❡

❛♥t❡❝❡ss♦r ❛♦ ✐♥í❝✐♦ ❞❛ ✐♥st❛❧❛çã♦ ❞❛ ♣r✐♠❡✐r❛ ❯PP ❡♠ ❞❡t❡r♠✐♥❛❞♦ ❜❛✐rr♦ ♣❛r❛ ❝♦♥s❡❣✉✐r♠♦s ♠❡❞✐r

♦ ✐♠♣❛❝t♦ ❞♦s ❞❡♠❛✐s ❝♦❡✜❝✐❡♥t❡s ❡♠ ❝♦♠♣❛r❛çã♦ ❛♦ ♦♠✐t✐❞♦✳

❉❡ss❛ ♠❛♥❡✐r❛✱ ♦❜s❡r✈❛♠♦s q✉❡✱ ❛♣❡s❛r ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ✐♠♣❛❝✲

t❛r ♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ♥♦s ♠❡s❡s s✉❜s❡q✉❡♥t❡s à ✐♥st❛❧❛çã♦ ❞❡ ✉♠❛ ❯PP✱ ♦

♣r♦❣r❛♠❛ ♥ã♦ é ❝❛♣❛③ ❞❡ ♣r♦❞✉③✐r ❡❢❡✐t♦s ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❞❛s r❡❣✐õ❡s ❜❡✲

♥❡✜❝✐❛❞❛s ♥♦ ❧♦♥❣♦ ♣r❛③♦✱ ❥á q✉❡✱ ❛ ♣❛rt✐r ❞❡ ♥♦ss♦s r❡s✉❧t❛❞♦s✱ ♦ ❡❢❡✐t♦ ♣♦s✐t✐✈♦

♥♦s ♣r❡ç♦s s❡ ❞✐ss✐♣❛ ❝❡r❝❛ ❞❡ ✉♠ ❛♥♦ ❡ ♠❡✐♦ ❞❡♣♦✐s✳
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✻✳✶ ❊❢❡✐t♦s ❞♦ Pr♦❣r❛♠❛ ❛té ✷✵✶✸

❈♦♥❢♦r♠❡ ❢❛❧❛♠♦s ❛♥t❡r✐♦r♠❡♥t❡✱ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❝♦♠ ♦ ♦❜❥❡t✐✈♦

❞❡ ❝♦♥tr♦❧❡ ❡st❛t❛❧ ❡ r❡❞✉çã♦ ❞❛ ✈✐♦❧ê♥❝✐❛ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ❝♦♠❡ç♦✉ ❛ ❛♣r❡s❡♥t❛r

✐♥❞í❝✐♦s ❞❡ ❞❡❝❛❞ê♥❝✐❛ ❡♠ ♠❡❛❞♦s ❞❡ ✷✵✶✸✱ ❞❡♣♦✐s ❞❡ ✹ ❛♥♦s ❞❡ ❣r❛♥❞❡ ❡①❛❧t❛✲

çã♦ ♣♦r ♣❛rt❡ ❞❛ ♠í❞✐❛✱ ❞❡ ❡s♣❡❝✐❛❧✐st❛s ❡ ❞❛ ♣♦♣✉❧❛çã♦ ❝❛r✐♦❝❛ ❡♠ ❣❡r❛❧✳ ❈♦♠

✐ss♦✱ ✐r❡♠♦s ✈❡r✐✜❝❛r ♥❡st❛ s❡çã♦ s❡✱ r❡str✐♥❣✐♥❞♦ ♥♦ss❛ ❜❛s❡ ❛té ♠❡❛❞♦s ❞❡ ✷✵✶✸✱

♦❜t❡♠♦s ✉♠ ❡❢❡✐t♦ ❞✐❢❡r❡♥t❡ ❞♦ ♣r♦❣r❛♠❛ ♥♦ ♣r❡ç♦ ❞♦s ✐♠ó✈❡✐s✳

❆tr❛✈és ❞❛ ❋✐❣✉r❛ ✻✳✷ ♣♦❞❡♠♦s ♦❜s❡r✈❛r q✉❡✱ ❛♦ r❡str✐♥❣✐r ❛ ❛♠♦str❛ ♣❛r❛

❛té ❥✉❧❤♦ ❞❡ ✷✵✶✸✱ ♠♦♠❡♥t♦ ❡♠ q✉❡ t✐✈❡♠♦s ✉♠ ♠❛r❝♦ ♥❛ ♦♣✐♥✐ã♦ ♣ú❜❧✐❝❛ ❝♦♠ ♦

❝❛s♦ ❆♠❛r✐❧❞♦ ✭❝♦♠♦ ❥á ❞✐t♦ ❛♥t❡r✐♦r♠❡♥t❡✮✱ ♥ã♦ t❡♠♦s ❣r❛♥❞❡s ✈❛r✐❛çõ❡s ♥♦ ❡❢❡✐t♦

❞♦ ♣r♦❣r❛♠❛✱ ♣♦✐s ♦s ❝♦❡✜❝✐❡♥t❡s ♣❛r❛ ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ♥♦s ♣r❡ç♦s ❛♦ ❧♦♥❣♦

❞♦ ❛♥♦ ♣♦st❡r✐♦r ❛ ✐♥st❛❧❛çã♦ ❞❛ ❯PP s❡ ♠❛♥tê♠ ❡♠ t♦r♥♦ ❞❡ ✹% ❡♠ ♠é❞✐❛ ❡ ❡♠

t♦r♥♦ ❞❡ ✷ ❛♥♦s t❡♠♦s ♦ ❡❢❡✐t♦ ❞❛s ❯PP✬s t♦t❛❧♠❡♥t❡ ❞✐ss✐♣❛❞♦✳

❖✉ s❡❥❛✱ ❡st❡ r❡s✉❧t❛❞♦ ♥♦s ✐♥❞✐❝❛ q✉❡ ♠❡s♠♦ ❛♥t❡s ❞♦ r❡t♦r♥♦ ❞❛ ❝r✐♠✐✲

♥❛❧✐❞❛❞❡ ♥❛s ❝♦♠✉♥✐❞❛❞❡s ♣❛❝✐✜❝❛❞❛s✱ ❛s ❯PP✬s ❥á ❞❡✐①❛✈❛♠ ❞❡ t❡r ❡❢❡✐t♦ s♦❜r❡ ♦

♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❛♣ós ❞♦✐s ❛♥♦s ❞❡ s✉❛ ✐♥st❛❧❛çã♦✳
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❋✐❣✉r❛ ✻✳✷✿ ■♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❧♦❝❛❧✐③❛❞♦s ❡♠ ❜❛✐rr♦s

❝♦♠ ❯PP r❡str✐♥❣✐♥❞♦ ❛ ❛♠♦str❛ s♦♠❡♥t❡ ♣❛r❛ ❞❛❞♦s ❛♥t❡s ❞❡ ❥✉❧❤♦✴✷✵✶✸
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◆♦t❛s✿ ❖ ❣rá✜❝♦ ❛❝✐♠❛ ❢♦✐ ❣❡r❛❞♦ ❛ ♣❛rt✐r ❞❛ r❡❣r❡ssã♦ ❞❡ ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❝♦♥tr❛ ❜❛✐rr♦s ❛t❡♥❞✐❞♦s

♦✉ ♥ã♦ ♣❡❧♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ✉t✐❧✐③❛♥❞♦ ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦✱ ❛❧é♠ ❞❛ ♣♦♥❞❡r❛çã♦

♣❡❧♦ t❛♠❛♥❤♦ ♠é❞✐♦ ❞❛ ❛♠♦str❛ ❞❡ ❝❛❞❛ ❜❛✐rr♦ ❡ ♦ ❝♦♥tr♦❧❡ ❞❡ t❡♥❞ê♥❝✐❛ t❡♠♣♦r❛❧ ♣♦r ❞❡❧❡❣❛❝✐❛✱ ❡

r❡str✐♥❣✐♥❞♦ ♥♦ss❛ ❜❛s❡ ❛té ♦ ♠ês ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✸✳ ◆❡❧❡ ❡stã♦ ♣❧♦t❛❞♦s ♦s ❝♦❡✜❝✐❡♥t❡s ❞❡ ❝❛❞❛ tr✐♠❡s✲

tr❡ ❡ ♦s r❡s♣❡❝t✐✈♦s ✐♥t❡r✈❛❧♦s ❞❡ ❝♦♥✜❛♥ç❛✳ ❖♣t❛♠♦s ♣♦r ✉t✐❧✐③❛r ✐♥❞✐❝❛❞♦r❡s tr✐♠❡str❛✐s ♣❛r❛ r❡❞✉③✐r

♦ r✉í❞♦ ❞♦s r❡s✉❧t❛❞♦s ❡ ♦♠✐t✐♠♦s ♦ tr✐♠❡str❡ ❛♥t❡❝❡ss♦r ❛♦ ✐♥í❝✐♦ ❞❛ ✐♥st❛❧❛çã♦ ❞❛ ♣r✐♠❡✐r❛ ❯PP ❡♠

❞❡t❡r♠✐♥❛❞♦ ❜❛✐rr♦ ♣❛r❛ ❝♦♥s❡❣✉✐r♠♦s ♠❡❞✐r ♦ ✐♠♣❛❝t♦ ❞♦s ❞❡♠❛✐s ❝♦❡✜❝✐❡♥t❡s ❡♠ ❝♦♠♣❛r❛çã♦ ❛♦

♦♠✐t✐❞♦✳
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✻✳✷ ▲✐♠✐t❛çõ❡s ❞❡ ♥♦ss❛ ❛♥á❧✐s❡

◆❡st❡ ♠♦♠❡♥t♦ ❞❡✈❡♠♦s r❡ss❛❧t❛r q✉❡ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❛❝✐♠❛ ❞❡s❝r✐t❛ ♣♦ss✉✐

❛❧❣✉♠❛s ❧✐♠✐t❛çõ❡s ♣❛r❛ ❝❛♣t❛r ♦ ❡❢❡✐t♦ ❞❛s ❯PP✬s ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✳ ❆

♣r✐♠❡✐r❛ ❢♦♥t❡ ❞❡ r❡str✐çã♦ é ♦ ❢❛t♦ ❞❡ ❛ ❞❡❧✐♠✐t❛çã♦ ❞♦s ❜❛✐rr♦s ♥ã♦ s❡r ❜❛st❛♥t❡

♣r❡❝✐s❛ ♣❛r❛ ❛ ♥♦ss❛ ❛♥á❧✐s❡✱ ♣♦✐s✱ ❡♠ ♠✉✐t❛s s✐t✉❛çõ❡s✱ ✉♠ ✐♠ó✈❡❧ r❡❣✐str❛❞♦ ❝♦♠♦

♣❡rt❡♥❝❡♥t❡ ❛ ✉♠ ❜❛✐rr♦ ❝♦♠ ❯PP ✐♥st❛❧❛❞❛ s❡ s✐t✉❛ ♠❛✐s ❞✐st❛♥t❡ ❞❛ ❝♦♠✉♥✐❞❛❞❡

❛t❡♥❞✐❞❛ ❞♦ q✉❡ ♦✉tr♦ q✉❡ ❡stá t❡❝♥✐❝❛♠❡♥t❡ ❡♠ ♦✉tr♦ ❜❛✐rr♦✱ ♥♦ q✉❛❧ ♣♦❞❡ ❤❛✈❡r

♥❡♥❤✉♠❛ ❯PP ✐♥st❛❧❛❞❛✳ ❘❡ss❛❧t❛♠♦s✱ ❡♥tr❡t❛♥t♦✱ q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞❛ ♠é❞✐❛ ❞♦

✈❛❧♦r ❞♦s ✐♠ó✈❡✐s ♥♦ ❜❛✐rr♦ t❡♥❞❡ ❛ r❡❞✉③✐r ♦ ✐♠♣❛❝t♦ ❞❡st❡ ❡rr♦ ❞❡ ♠❡❞✐çã♦ ❞❛s

✈❛rí❛✈❡✐s ♥♦ r❡s✉❧t❛❞♦✳

❆✐♥❞❛ ❡♠ r❡❧❛çã♦ à ♠❡❞✐çã♦ ❞❡ ♥♦ss❛s ✈❛r✐á✈❡✐s✱ ✐❞❡❛❧♠❡♥t❡ ❞❡✈❡rí❛♠♦s

❝♦♥str✉✐r ♥♦ss❛s ✈❛r✐á✈❡✐s ❛ ♣❛rt✐r ❞❡ ✉♠❛ ❛♠♦str❛ ❞❡ ✐♠ó✈❡✐s ❝♦♠ ❡♥❞❡r❡ç♦s ❝♦✲

♥❤❡❝✐❞♦s ✭♦✉ s❡❥❛✱ ✉t✐❧✐③❛r♠♦s ✉♠❛ ❜❛s❡ ❣❡♦rr❡❢❡r❡♥❝✐❛❞❛✮✱ ♣❛r❛✱ ❝♦♠ ✐ss♦✱ ❝♦♥s❡✲

❣✉✐r♠♦s ❣❡r❛r ✉♠❛ ✈❛r✐á✈❡❧ ❡①♣❧✐❝❛t✐✈❛ s❡♥❞♦ ✉♠ ✐♥❞✐❝❛❞♦r ❞❛ ❞✐stâ♥❝✐❛ ❞♦ ✐♠ó✈❡❧

❛ ✉♠❛ ❯PP ✐♥st❛❧❛❞❛✳ ❆❧é♠ ❞✐ss♦✱ ❛tr❛✈és ❞❛ ❣❡♦rr❡❢❡r❡♥❝✐❛çã♦✱ s❡r✐❛ ♣♦ssí✈❡❧

✈❡r✐✜❝❛r ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ♥♦s ♣r❡ç♦s ❞❡ ✐♠ó✈❡✐s ♣ró①✐♠♦s ❞❡ ❝♦♠✉♥✐❞❛❞❡s

♣❛❝✐✜❝❛❞❛s ❝♦♠♣❛r❛♥❞♦ ❝♦♠ ✐♠ó✈❡✐s ♣ró①✐♠♦s ❞❡ ❝♦♠✉♥✐❞❛❞❡s ♥ã♦ ♣❛❝✐✜❝❛❞❛s✱ ❛♦

✐♥✈és ❞❡ ❝♦♠♣❛r❛r ❝♦♠ t♦❞♦s ♦s ❞❡♠❛✐s✳

❖✉tr❛ ❧✐♠✐t❛çã♦ ❞♦ tr❛❜❛❧❤♦ é ❞❡✈✐❞♦ ❛♦ ❢❛t♦ ❞❡ ♥ã♦ ♣♦ss✉✐r♠♦s ♦s ♣r❡ç♦s

❞❡ ✈❡♥❞❛s ❡❢❡t✐✈❛♠❡♥t❡ ❢❡❝❤❛❞♦s✱ ♦✉ s❡❥❛✱ ❞♦s ♥é❣♦❝✐♦s ❝♦♥❝r❡t✐③❛❞♦s✱ ♠❛s s✐♠

s♦♠❡♥t❡ ❞♦s ❛♥ú♥❝✐♦s ♦❢❡rt❛❞♦s✳ ➱ ✐♠♣♦rt❛♥t❡ s❛❧✐❡♥t❛r♠♦s✱ q✉❡✱ ❛ ❞❡s♣❡✐t♦ ❞❡

❡st❛r ✈✐❡s❛❞❛ ♣♦s✐t✐✈❛♠❡♥t❡ ✭♣♦✐s ❡♠ ❣❡r❛❧ ✈❡♥❞❡❞♦r❡s ❛♥✉♥❝✐❛♠ ♦ ✐♠ó✈❡❧ ❛ ✉♠

♣r❡ç♦ ♠❛✐s ❛❧t♦ ❥á ❝♦♥t❛♥❞♦ ❝♦♠ ❛ ♥❡❣♦❝✐❛çã♦ q✉❡ s❡rá r❡❛❧✐③❛❞❛ ❝♦♠ ♦ ♣♦ssí✈❡❧

❝♦♠♣r❛❞♦r✮✱ ♣❛rt✐♠♦s ❞❛ ♣r❡♠✐ss❛ ❞❡ q✉❡ ♥♦ss❛ ❜❛s❡ ❝♦♥s❡❣✉❡ ❝❛♣t❛r ❛s ✈❛r✐❛çõ❡s

♥♦s ♣r❡ç♦s✱ ❝❛r❛❝t❡ríst✐❝❛ ❞♦s ❞❛❞♦s q✉❡ r❡❛❧♠❡♥t❡ ✐♠♣♦rt❛ ❡♠ ♥♦ss❛ ❛♥á❧✐s❡✱ ❥á

q✉❡ r❡❛❧✐③❛♠♦s ✉♠ ❡st✉❞♦ ♥ã♦ ❞♦ ♣r❡ç♦ ❛❜s♦❧✉t♦✱ ♠❛s s✐♠ ❞♦ ❞✐❢❡r❡♥❝✐❛❧ ❡♥tr❡
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♣❡rí♦❞♦s✳

❆♣❡s❛r ❞❡ s❛❜❡r♠♦s ❞❛s ❧✐♠✐t❛çõ❡s ❞❡ ♥♦ss❛ ❛♥á❧✐s❡✱ ♣❛rt✐♠♦s ❞❛ ❤✐♣ót❡s❡

❞❡ q✉❡ ❝♦♥❢♦r♠❡ ♥♦ss❛ ♠❡t♦❞♦❧♦❣✐❛ ❢♦✐ ❡s♣❡❝✐✜❝❛❞❛✱ ❝♦♥s❡❣✉✐♠♦s ❝❛♣t❛r ♦s ❡❢❡✐t♦s

❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦ ❝❛r✐♦❝❛✳
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✼ ❈❖◆❈▲❯❙➹❖

◆❡st❡ tr❛❜❛❧❤♦ ✐♥✈❡st✐❣❛♠♦s ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ❞❛s ❝♦✲

♠✉♥✐❞❛❞❡s ❞❛ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s ❧♦❝❛❧✐③❛❞♦s ❛♦ r❡❞♦r

❞❡st❡s ❧♦❝❛✐s✳ ❊ss❛ r❡❧❛çã♦ s❡ ✐♥s❡r❡ ♥❛ ❧✐t❡r❛t✉r❛ q✉❡ ❛♥❛❧✐s❛ ♦ ✐♠♣❛❝t♦ ❞❛ ❝r✐♠✐✲

♥❛❧✐❞❛❞❡ ♥♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦✱ s❡ ❜❛s❡❛♥❞♦ ♥❛ ❤✐♣ót❡s❡ ❞❡ q✉❡ ✐♥❞✐✈í❞✉♦s ❡stã♦

❞✐s♣♦st♦s ❛ ♣❛❣❛r ✉♠ ✈❛❧♦r ♠♦♥❡tár✐♦ ♣❛r❛ r❡s✐❞✐r ❡♠ ❧♦❝❛✐s ♠❛✐s s❡❣✉r♦s✱ ♦✉ s❡❥❛✱

❝♦♥❢♦r♠❡ r❡❞✉③ ❛ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❡♠ ❞❡t❡r♠✐♥❛❞❛ r❡❣✐ã♦✱ ♦s ♣r❡ç♦s t❡♥❞❡♠ ❛ s✉❜✐r✳

❊♠❜♦r❛ ♥♦ss♦ tr❛❜❛❧❤♦ ❢♦q✉❡ ♥♦ ✐♠♣❛❝t♦ q✉❡ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦

❣❡r♦✉ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s✱ s❛❜❡♠♦s✱ ❝♦♠♦ ❞✐t♦ ❛♦ ❧♦♥❣♦ ❞♦ t❡①t♦✱ q✉❡ ♦✉tr♦s

❢❛t♦r❡s t❛♠❜é♠ ❢♦r❛♠ r❡s♣♦♥sá✈❡✐s ♣❡❧❛ ❡s❝❛❧❛❞❛ ♦❜s❡r✈❛❞❛ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s

❞❛ ❝✐❞❛❞❡✱ ❝♦♠♦ ♦ ❜♦♠ ❞❡s❡♠♣❡♥❤♦ ❡❝♦♥ô♠✐❝♦ ❞♦ ♣❛ís ❛♦ ❧♦♥❣♦ ❞♦ ♣❡rí♦❞♦ ❛♥❛✲

❧✐s❛❞♦✱ ❛s ♠✉❞❛♥ç❛s ♥♦ ❝ré❞✐t♦ ✐♠♦❜✐❧✐ár✐♦✱ ♦ ❛✉♠❡♥t♦ ❞❛ r❡❝❡✐t❛ ❞♦ ❡st❛❞♦ ❝♦♠

♦s r♦②❛❧t✐❡s ❞♦ ♣❡tró❧❡♦ ❡ ♦s ♠❡❣❛❡✈❡♥t♦s ❡s♣♦rt✐✈♦s s❡❞✐❛❞♦s ♥❛ ❝✐❞❛❞❡ ❞✉r❛♥t❡ ❛

❞é❝❛❞❛ ❞❡ ✷✵✶✵✳

❈♦♠ ✐ss♦✱ ❛tr❛✈és ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❞❛❞♦s ❡♠ ♣❛✐♥❡❧✱ r❡❣r❡ssõ❡s ❡♠ ❞✐✲

❢❡r❡♥ç❛s ❡ ✉s❛♥❞♦ ❡❢❡✐t♦s ✜①♦s ❞❡ t❡♠♣♦ ❡ ❜❛✐rr♦✱ ❡st✐♠❛♠♦s q✉❡✱ ❝♦♥❞✐❝✐♦♥❛❧ ❛♦

❜❛✐rr♦ t❡r ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❯PP ✐♥st❛❧❛❞❛✱ ♦s ♣r❡ç♦s ❞❡ s❡✉s ✐♠ó✈❡✐s ❝r❡s❝❡r❛♠ ❡♠

♠é❞✐❛ ✹% ❛ ♠❛✐s ♥♦ ❛♥♦ s❡❣✉✐♥t❡ à ✐♥st❛❧❛çã♦ ❞♦ q✉❡ ❜❛✐rr♦s s❡♠ ♥❡♥❤✉♠❛ ❯PP

✐♥st❛❧❛❞❛✳ ❊♥tr❡t❛♥t♦✱ ❛♣ós ❝❡r❝❛ ❞❡ ✶✽ ♠❡s❡s ❡ss❡ ❡❢❡✐t♦ s❡ ❞✐ss✐♣❛✱ ❢❛③❡♥❞♦ ❝♦♠

q✉❡ ♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛❝✐✜❝❛çã♦ ♥ã♦ ❛❢❡t❡ ♥♦ ♠é❞✐♦ ♣r❛③♦ ♦ ♠❡r❝❛❞♦ ✐♠♦❜✐❧✐ár✐♦

❝❛r✐♦❝❛✳

❊ss❡s r❡s✉❧t❛❞♦s ❝♦♥tr❛❞✐③❡♠ ♦✉tr♦s ❡st✉❞♦s s♦❜r❡ ♦ t❡♠❛✱ ✐♥❝❧✉s✐✈❡ ♣❡❧❛

❛♥á❧✐s❡ ❞❡ ❋r✐s❝❤t❛❦ ❡ ▼❛♥❞❡❧ ✭✷✵✶✷✮✱ q✉❡ ❡st✉❞♦✉ ❛ ♠❡s♠❛ r❡❧❛çã♦✱ ♠❛s ♣❛r❛ ✉♠
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♣❡rí♦❞♦ ❞❡ t❡♠♣♦ ♠❛✐s ❝✉rt♦✳

❆ ♣❛rt✐r ❞❡ ♥♦ss❛ ♣r❡♠✐ss❛ ❜ás✐❝❛ ❞❡ q✉❡ ♦ ✐♠♣❛❝t♦ ❞♦ ♣r♦❣r❛♠❛ ❞❡ ♣❛✲

❝✐✜❝❛çã♦ ♥♦s ♣r❡ç♦s ❞♦s ✐♠ó✈❡✐s s❡ ❞❡✉ ✈✐❛ r❡❞✉çã♦ ❞❛ ❝r✐♠✐♥❛❧✐❞❛❞❡✱ tr❛❜❛❧❤♦s

❝♦♠♦ ❡st❡ ♣r♦❝✉r❛♠ ❛♥❛❧✐s❛r ♦s ✐♠♣♦rt❛♥t❡s ❡❢❡✐t♦s q✉❡ ♣♦❧ít✐❝❛s ❞❡ r❡❞✉çã♦ ❞❛

✈✐♦❧ê♥❝✐❛ ♣♦ss✉❡♠ ❡♠ t♦❞❛ ❛ ❡❝♦♥♦♠✐❛✱ ❥á q✉❡ ❛ ✐♥st❛❧❛çã♦ ❞❡ ❯PP✬s ❡♠ ❝♦♠✉✲

♥✐❞❛❞❡s ❛♥t❡s ❞♦♠✐♥❛❞❛s ♣♦r ❢❛❝çõ❡s ❝r✐♠✐♥♦s❛s ❛❧é♠ ❞❡ ♣r♦♠♦✈❡r ✉♠❛ ♠❡❧❤♦r❛

♥♦s í♥❞✐❝❡s ❞❡ ❝r✐♠✐♥❛❧✐❞❛❞❡ ❞❛ ❝✐❞❛❞❡ ❝♦♠♦ ✉♠ t♦❞♦✱ t❛♠❜é♠ ❣❡r❛r❛♠ r❡✢❡①♦s

♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛s ❧♦❝❛❧✐❞❛❞❡s ❛t❡♥❞✐❞❛s ❡ ✉♠ ❛q✉❡❝✐♠❡♥t♦ ❞❛ ❡❝♦♥♦♠✐❛ ❞♦s

❜❛✐rr♦s ❛t✐♥❣✐❞♦s✱ ♠❡s♠♦ q✉❡ ♣♦r ♣❡rí♦❞♦ r❡str✐t♦ ❞❡ t❡♠♣♦✳

◆❡st❡ ❝♦♥t❡①t♦✱ r❡ss❛❧t❛♠♦s q✉❡ ♣❛r❛ ♦❜t❡r♠♦s ❡❢❡✐t♦s ❞❡ ❧♦♥❣♦ ♣r❛③♦ ❡♠

♥♦ss❛ r❡❧❛çã♦ ❛♥❛❧✐s❛❞❛✱ sã♦ ♥❡❝❡ssár✐❛s✱ ❛❧é♠ ❞❛s ♠❡❞✐❞❛s ❞❡ ❝♦♥t❡♥çã♦ ❞❛ ❝r✐♠✐✲

♥❛❧✐❞❛❞❡✱ ♣♦❧ít✐❝❛s ♠❛✐s ❛t✐✈❛s ♣ró✲❞❡s❡♥✈♦❧✈✐♠❡♥t♦ s♦❝✐❛❧ ❞❛s ❝♦♠✉♥✐❞❛❞❡s ❜❡♥❡✲

✜❝✐❛❞❛s✱ ❝♦♠♦ ❡r❛ ♦ ♦❜❥❡t✐✈♦ ❞♦ ♣r♦❥❡t♦ ❞❛ ❯PP ❙♦❝✐❛❧✱ ♠❛s q✉❡ ♣♦r ❢❛❧❤❛s ❡♠ s✉❛

✐♠♣❧❡♥t❛çã♦ ♥❛s ❝♦♠✉♥✐❞❛❞❡s✱ ♥ã♦ ❝♦♥s❡❣✉✐✉ ♣r♦♠♦✈❡r ❛s ♠✉❞❛♥ç❛s ♥❡❝❡ssár✐❛s✳
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❘❊❋❊❘✃◆❈■❆❙

❚✐♠♦t❤② ❇❡s❧❡② ❛♥❞ ❍❛♥♥❡s ▼✉❡❧❧❡r✳ ❊st✐♠❛t✐♥❣ t❤❡ ♣❡❛❝❡ ❞✐✈✐❞❡♥❞✿ ❚❤❡ ✐♠♣❛❝t

♦❢ ✈✐♦❧❡♥❝❡ ♦♥ ❤♦✉s❡ ♣r✐❝❡s ✐♥ ♥♦rt❤❡r♥ ✐r❡❧❛♥❞✳ ❆♠❡r✐❝❛♥ ❊❝♦♥♦♠✐❝ ❘❡✈✐❡✇✱ ✶✵✷

✭✷✮✿✽✶✵✕✸✸✱ ✷✵✶✷✳

P♦rt❛❧ ❇r❛s✐❧✳ ❘✐♦ r❡❝❡❜❡✉ ✶✱✷ ♠✐❧❤ã♦ ❞❡ ✈✐s✐t❛♥t❡s ❞✉r❛♥t❡ ❥♦❣♦s ♦❧í♠♣✐✲

❝♦s✱ ✷✵✶✻✳ ❯❘▲ ❤tt♣✿✴✴✇✇✇✳❜r❛s✐❧✳❣♦✈✳❜r✴❡❞✐t♦r✐❛✴t✉r✐s♠♦✴✷✵✶✻✴✵✽✴

r✐♦✲r❡❝❡❜❡✉✲✶✲✷✲♠✐❧❤❛♦✲❞❡✲✈✐s✐t❛♥t❡s✲❞✉r❛♥t❡✲❥♦❣♦s✲♦❧✐♠♣✐❝♦s✳ ❬❖♥✲

❧✐♥❡❀ ❛❝❝❡ss❡❞ ✶✹✲❥✉❧❤♦✲✷✵✶✽❪✳

■❣♥á❝✐♦ ❈❛♥♦✱ ❉♦r✐❛♠ ❇♦r❣❡s✱ ❛♥❞ ❊❞✉❛r❞♦ ❘✐❜❡✐r♦✳ ❖s ❞♦♥♦s ❞♦ ♠♦rr♦✿ ✉♠❛

❛✈❛❧✐❛çã♦ ❡①♣❧♦r❛tór✐❛ ❞♦ ✐♠♣❛❝t♦ ❞❛s ✉♥✐❞❛❞❡s ❞❡ ♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛ ✭✉♣♣s✮

♥♦ r✐♦ ❞❡ ❥❛♥❡✐r♦✳ ✷✵✶✷✳

❉✐♥♦ ❈❛♣r✐r♦❧♦✱ ▲❛✉r❛ ❏❛✐t♠❛♥✱ ❛♥❞ ▼❛r❝❡❧❛ ▼❡❧❧♦✳ ❈✉st♦s ❞❡ ❜❡♠✲❡st❛r ❞♦ ❝r✐♠❡

♥♦ ❜r❛s✐❧✿ ❯♠ ♣❛ís ❞❡ ❝♦♥tr❛st❡s✳ ❚❡❝❤♥✐❝❛❧ r❡♣♦rt✱ ■♥t❡r✲❆♠❡r✐❝❛♥ ❉❡✈❡❧♦♣♠❡♥t

❇❛♥❦✱ ✷✵✶✼✳

❉❛♥✐❡❧ ❘✐❝❛r❞♦ ❞❡ ❈❛str♦ ❈❡rq✉❡✐r❛ ❛♥❞ ❘♦❞r✐❣♦ ❘ ❙♦❛r❡s✳ ❈✉st♦ ❞❡ ❜❡♠✲❡st❛r ❞❛

✈✐♦❧ê♥❝✐❛ ❧❡t❛❧ ♥♦ ❜r❛s✐❧ ❡ ❞❡s✐❣✉❛❧❞❛❞❡s r❡❣✐♦♥❛✐s✱ ❡❞✉❝❛❝✐♦♥❛✐s ❡ ❞❡ ❣ê♥❡r♦✳ ❚❡✲

❝❤♥✐❝❛❧ r❡♣♦rt✱ ❚❡①t♦ ♣❛r❛ ❉✐s❝✉ssã♦✱ ■♥st✐t✉t♦ ❞❡ P❡sq✉✐s❛ ❊❝♦♥ô♠✐❝❛ ❆♣❧✐❝❛❞❛

✭■P❊❆✮✱ ✷✵✶✶✳

❇r❛s✐❧✳ ❙❡❝r❡t❛r✐❛ ❞❡ ❊st❛❞♦ ❞❡ ❙❡❣✉r❛♥ç❛ ❞♦ ❊st❛❞♦ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❙❊❙❊●✳

❯♥✐❞❛❞❡ ❞❡ ♣♦❧í❝✐❛ ♣❛❝✐✜❝❛❞♦r❛ ✲ ✉♣♣✿ ❞❛ ♦r✐❣❡♠ ❞♦ ♣r♦❣r❛♠❛ à ♣♦❧ít✐❝❛ ❞❡

♣❛❝✐✜❝❛çã♦✳ ❙❊❙❊●✱ ✷✵✶✺✳

❘✐♦ ❞❡ ❏❛♥❡✐r♦✳ ❉❡❝r❡t♦ ♥ ✹✷✳✼✽✼✱ ❞❡ ✵✻ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✶✶✳ ❉✐s♣õ❡ s♦❜r❡ ❛ ✐♠♣❧❛♥✲

t❛çã♦✱ ❡str✉t✉r❛✱ ❛t✉❛çã♦ ❡ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞❛s ❯♥✐❞❛❞❡s ❞❡ P♦❧í❝✐❛ P❛❝✐✜❝❛❞♦r❛
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