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❱❡rsã♦ ✜♥❛❧

❉✐ss❡rt❛çã♦ ❞❡ ▼❡str❛❞♦ s✉❜♠❡t✐❞❛ à
❇❛♥❝❛ ❊①❛♠✐♥❛❞♦r❛ ❞❡s✐❣♥❛❞❛ ♣❡❧♦ ❈♦❧❡✲
❣✐❛❞♦ ❞♦ Pr♦❣r❛♠❛ ❞❡ Pós✲●r❛❞✉❛çã♦ ❡♠
❊♥❣❡♥❤❛r✐❛ ❊❧étr✐❝❛ ❞❛ ❊s❝♦❧❛ ❞❡ ❊♥❣❡✲
♥❤❛r✐❛ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ▼✐♥❛s
●❡r❛✐s✱ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞♦
❚ít✉❧♦ ❞❡ ▼❡str❡ ❡♠ ❊♥❣❡♥❤❛r✐❛ ❊❧étr✐❝❛✳

❖r✐❡♥t❛❞♦r✿ Pr♦❢✳ ❊❞✉❛r❞♦ ●♦♥t✐❥♦ ❈❛rr❛♥♦

❇❡❧♦ ❍♦r✐③♦♥t❡ ✲ ▼●

❉❡③❡♠❜r♦ ❞❡ ✷✵✶✾









❉❡❞✐❝♦ ❡st❡ tr❛❜❛❧❤♦ à ♠✐♥❤❛ ❢❛♠í❧✐❛ q✉❡ é ♠✐♥❤❛ ❜❛s❡✱ ♠❡✉ t✉❞♦✳





❆❣r❛❞❡ç♦ ❛ ❉❡✉s ♣❡❧♦ ❞♦♠ ❞❛ ✈✐❞❛✱ ♣♦r t❡r ♠❡ ❞❛❞♦ s❛ú❞❡ ❡ ❢♦rç❛ ♣❛r❛ tr✐❧❤❛r

❡st❡ ❝❛♠✐♥❤♦ ❞❡ ♠✉✐t♦ ❛♣r❡♥❞✐③❛❞♦ ❡ ❡✈♦❧✉çã♦✳

❆❣r❛❞❡ç♦ t❛♠❜é♠ ❛ ♠❡✉s ♣❛✐s ♣♦r s❡♠♣r❡ s❡r❡♠ ♠❡✉ ♠❛✐♦r ❡①❡♠♣❧♦ ❞❡ ❧✉t❛✱

♣❡rs❡✈❡r❛♥ç❛✱ ❤✉♠✐❧❞❛❞❡✱ ❞❡❞✐❝❛çã♦ ❡ ❛♠♦r✳

❆ ♠✐♥❤❛ ❡s♣♦s❛ ❈❤②r❧❡♥✱ ♦ ❛♠♦r ❞❛ ♠✐♥❤❛ ✈✐❞❛✱ ♣♦r t❡r ♠❡ ❛♣♦✐❛❞♦ ❞♦ ✐♥í❝✐♦ ❛♦

✜♠✱ ♠❡ ❛❥✉❞❛♥❞♦ ❞✉r❛♥t❡ t♦❞❛ ❡st❛ ❥♦r♥❛❞❛ ❡ ♣♦r t❡r ♠❡ ❞❛❞♦ ♦ ♠❡❧❤♦r ♣r❡s❡♥t❡ ❞❡

t♦❞❛ ♠✐♥❤❛ ✈✐❞❛✿ ♥♦ss♦ ✜❧❤♦ ❆rt❤✉r✳ ❋✐❧❤ã♦✱ ✈♦❝ê é ❛ r❛③ã♦ ❞❛ ♠✐♥❤❛ ❛❧❡❣r✐❛ ❞✐ár✐❛✱

♣❛♣❛✐ t❡ ❛♠❛✳

❆♦s ♠❡✉s ✐r♠ã♦s ♣❡❧♦ ❛♣♦✐♦ ❡ ✐♥❝❡♥t✐✈♦ ❞✉r❛♥t❡ t♦❞♦s ♦s ♠♦♠❡♥t♦s ❞❡st❡ ♣❡r✲

❝✉rs♦✳ ❖❜r✐❣❛❞♦ ♣♦r ♠❡ ❝♦♠♣r❡❡♥❞❡r❡♠ q✉❛♥❞♦ ❡st✐✈❡ ❛✉s❡♥t❡✳

❆❣r❛❞❡ç♦ t❛♠❜é♠ ❛♦ ♠❡✉ s♦❣r♦ ❡ s♦❣r❛ ♣♦r s❡♠♣r❡ ♠❡ tr❛t❛r❡♠ ❝♦♠♦ ✉♠ ✜❧❤♦✳

❆♦s ♠❡✉s ❝✉♥❤❛❞♦s ❡ ❝✉♥❤❛❞❛s ♣❡❧♦ ❛♣♦✐♦ ❡ ❝♦♠♣r❡❡♥sã♦✳

❆ ♠❡✉s ❢❛♠✐❧✐❛r❡s ❡ ❛♠✐❣♦s ♣❡❧♦ ❛♣♦✐♦ ❡ ❝♦♠♣❛♥❤❡✐r✐s♠♦ ❡♠ t♦❞♦s ♦s ♠♦♠❡♥✲

t♦s ❞❡st❛ ❝❛♠✐♥❤❛❞❛✳ ●♦st❛r✐❛ ❞❡ ❛❣r❛❞❡❝❡r ❡s♣❡❝✐❛❧♠❡♥t❡ ❛♦s ♠❡✉s ❛♠✐❣♦s ❏és✉s ❡

❇r❡♥♦ ♣♦r ♠❡ ✐♥❝❡♥t✐✈❛r❡♠ ❛ ❝♦♠❡ç❛r ❡st❛ ❝❛♠✐♥❤❛❞❛ ❥✉♥t♦ ❛ ❡❧❡s ❡ ♣♦r ❡st❛r❡♠ ♣r❡✲

s❡♥t❡s ❝♦♠♣❛rt✐❧❤❛♥❞♦ ♦s ❞❡s❛✜♦s ❡ ❝♦♥q✉✐st❛s ❛♦ ❧♦♥❣♦ ❞♦ ♣❡r❝✉rs♦ ❛té ❝❤❡❣❛r ❛ ❡st❡

♠♦♠❡♥t♦✳

❆❣r❛❞❡ç♦ ❛♦ ♠❡✉ ♦r✐❡♥t❛❞♦r✱ ♣r♦❢❡ss♦r ❊❞✉❛r❞♦ ●♦♥t✐❥♦ ❈❛rr❛♥♦ ♣♦r ❝♦♠♣❛rt✐✲

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

▼✉✐t♦ ♦❜r✐❣❛❞♦ ♣❡❧♦ ❛♣♦✐♦✱ ❡♥s✐♥❛♠❡♥t♦s✱ r❡✉♥✐õ❡s ❡ r❡✈✐sõ❡s ❞❡st❡ tr❛❜❛❧❤♦✳ ❆❣r❛✲

❞❡ç♦ t❛♠❜é♠ ❛♦ ♣r♦❢❡ss♦r ❆♥❞ré ▼❛r❛✈✐❧❤❛ ♣❡❧♦ ❛♣♦✐♦ ❡ ❝♦♥tr✐❜✉✐çã♦ ♥❛ ❡❧❛❜♦r❛çã♦ ❞♦

♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ ❞❡st❡ tr❛❜❛❧❤♦✳

P♦r ✜♠✱ ❛❣r❛❞❡ç♦ à ❡♠♣r❡s❛ ❱▲■ ▲♦❣íst✐❝❛ ♣❡❧♦ ✐♥❝❡♥t✐✈♦ ♥❛ r❡❛❧✐③❛çã♦ ❞❡st❡

♠❡str❛❞♦✳

✐①





❘❡s✉♠♦

❊st❡ tr❛❜❛❧❤♦ ❛♣r❡s❡♥t❛ ✉♠❛ ❢❡rr❛♠❡♥t❛ ♣❛r❛ ♦t✐♠✐③❛r ♦ ❡st♦q✉❡ ❞❡ ♠❛t❡r✐❛✐s ✉t✐❧✐③❛✲

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

❢✉♥çõ❡s ♦❜❥❡t✐✈♦✿ ❛ ♣r✐♠❡✐r❛ s❡ ❝♦♥❝❡♥tr❛ ❡♠ ♠✐♥✐♠✐③❛r ♦ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s

❡ ❛ s❡❣✉♥❞❛ ✈✐s❛ ♠✐♥✐♠✐③❛r ♦ ❝✉st♦ ❞❡ r✐s❝♦ ❞❡ ♣❛r❛❞❛ ❞♦s ✈❛❣õ❡s ❞❡✈✐❞♦ à ❢❛❧t❛ ❞❡

♠❛t❡r✐❛✐s✳ ❖ ♦❜❥❡t✐✈♦ ❞❡st❛ ❢❡rr❛♠❡♥t❛ é ❛♣♦♥t❛r ❛ r❡❞✉çã♦ ❞❡ ❝✉st♦s ❝♦♠ ♦ ❡st♦q✉❡

❛♦ ♠❡s♠♦ t❡♠♣♦ ❡♠ q✉❡ ♦ r✐s❝♦ ❞❡ ♣❛r❛❞❛ ❞♦s ✈❛❣õ❡s é ❝♦♥tr♦❧❛❞♦✳ ❊ss❡s ❞♦✐s ♦❜✲

❥❡t✐✈♦s ❞❡✜♥❡♠ ✉♠ tr❛❞❡✲♦✛✱ q✉❡ ❞❡✈❡ s❡r ❛♥❛❧✐s❛❞♦ ♥❛ ❡s❝♦❧❤❛ ❞❡ ✉♠❛ s♦❧✉çã♦ ❝♦♠

❜❛s❡ ❡♠ q✉❛♥t♦ r✐s❝♦ s❡ ❞❡s❡❥❛ ❛ss✉♠✐r ♣❛r❛ r❡❞✉③✐r ♦s ❝✉st♦s ❞❡ ❡st♦q✉❡✳ ➱ ❛♣r❡s❡♥✲

t❛❞❛ ✉♠❛ ❧✐st❛ ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❛❞q✉✐r✐❞♦s ❡♠ ❝❛❞❛ ♣❡rí♦❞♦ ❞♦ ❝✐❝❧♦ ❞❡

♠❛♥✉t❡♥çã♦ ♣❛r❛ ❝❛❞❛ s♦❧✉çã♦ ♣❛r❡t♦ ót✐♠❛✳ ❆ ❢❡rr❛♠❡♥t❛ ♣❡r♠✐t❡ ✐❞❡♥t✐✜❝❛r q✉❛✐s

♠❛t❡r✐❛✐s ❡stã♦ s❡♥❞♦ ♣r✐♦r✐③❛❞♦s ❡♠ ❝❛❞❛ s♦❧✉çã♦✳ ❯♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s r❡❛✐s ❞❡

✉♠❛ ❡♠♣r❡s❛ ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦✱ ❝♦♠ ❢♦❝♦ ♥♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉t❡♥çã♦ ❞❡ ✈❛❣õ❡s ❞❡

❝❛r❣❛ ❣❡r❛❧ ❞✉r❛♥t❡ ✉♠ ♣❡rí♦❞♦ ❞❡ ✉♠ ❛♥♦✱ ❢♦✐ ✉s❛❞♦ ♣❛r❛ t❡st❛r ❛ ❢❡rr❛♠❡♥t❛✳ ❖✉tr♦

t❡st❡ r❡❛❧✐③❛❞♦ ❢♦✐ ❛ ❝♦♠♣❛r❛çã♦ ❡♥tr❡ ❛s s♦❧✉çõ❡s ❣❡r❛❞❛s ♣❡❧❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦

❝❛❧❝✉❧❛❞❛s ♣❛r❛ ♦ ❝✐❝❧♦ ❛♥t❡r✐♦r ✭✷✵✶✼✮ ❡ ♦s r❡s✉❧t❛❞♦s ❛❧❝❛♥ç❛❞♦s ✉t✐❧✐③❛♥❞♦ ❛s t❛①❛s

r❡❛✐s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ❝✐❝❧♦ ❞❡ ✷✵✶✽✳ ❊ss❛ ❛♥á❧✐s❡ ♣❡r♠✐t✐✉ ❡st✐♠❛r ♦ ❣❛♣ ❞❡ r✐s❝♦

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

♥♦s ♣r♦❝❡ss♦s ❞❛ ❡♠♣r❡s❛ ❡♠ q✉❡stã♦✳

P❛❧❛✈r❛s✲❝❤❛✈❡✿ P❧❛♥❡❥❛♠❡♥t♦ ❞❡ ❡st♦q✉❡✱ ❱❛❣ã♦✱ ▼❛♥✉t❡♥çã♦ Pr❡✈❡♥t✐✈❛✱ ❖t✐♠✐③❛✲

çã♦ ▼✉❧t✐♦❜❥❡t✐✈♦✱ ●✉r♦❜✐✳

①✐





❆❜str❛❝t

❚❤✐s ✇♦r❦ ♣r❡s❡♥ts ❛ t♦♦❧ ❢♦r ♦♣t✐♠✐③❛t✐♥❣ t❤❡ ✐♥✈❡♥t♦r② ✉s❡❞ ❢♦r ♣r❡✈❡♥t✐✈❡ ♠❛✐♥t❡✲

♥❛♥❝❡ ♦❢ ❣❡♥❡r❛❧ ❝❛r❣♦ ❢r❡✐❣❤t ❝❛rs✳ ❚❤✐s ❛♣♣r♦❛❝❤ ❤❛s t✇♦ ♦❜❥❡❝t✐✈❡ ❢✉♥❝t✐♦♥s✿ t❤❡

✜rst ♦♥❡ ✐s ❢♦❝✉s❡❞ ♦♥ ♠✐♥✐♠✐③✐♥❣ t❤❡ ♣✉r❝❤❛s❡ ❝♦st ♦❢ ♠❛t❡r✐❛❧s✱ ❛♥❞ t❤❡ s❡❝♦♥❞ ♦♥❡

✐s t♦ ♠✐♥✐♠✐③❡ t❤❡ r✐s❦ ❝♦st ♦❢ st♦♣♣✐♥❣ ❢r❡✐❣❤t ❝❛rs ❞✉❡ t♦ ♠❛t❡r✐❛❧ s❤♦rt❛❣❡s✳ ❚❤❡

♦❜❥❡❝t✐✈❡ ♦❢ t❤✐s t♦♦❧ ✐s t♦ ❛✐♠ ❝♦st r❡❞✉❝t✐♦♥ ✇✐t❤ ✐♥✈❡♥t♦r② ❛t t❤❡ s❛♠❡ t✐♠❡ t❤❛t

❢r❡✐❣❤t ❝❛rs st♦♣ r✐s❦ ✐s ❝♦♥tr♦❧❧❡❞✳ ❚❤❡s❡ t✇♦ ♦❜❥❡❝t✐✈❡s ❞❡✜♥❡ ❛ tr❛❞❡✲♦✛✱ ✇❤✐❝❤ ♠✉st

❜❡ ❛♥❛❧②③❡❞ ✐♥ t❤❡ ❝❤♦✐❝❡ ♦❢ ❛ s♦❧✉t✐♦♥ ❜❛s❡❞ ♦♥ ❤♦✇ ♠✉❝❤ r✐s❦ ♦♥❡ ✇❛♥ts t♦ ❛ss✉♠❡ t♦

r❡❞✉❝❡ t❤❡ ✐♥✈❡♥t♦r② ❝♦sts✳ ❆ ❧✐st ♦❢ ❛❧❧ ♠❛t❡r✐❛❧s t♦ ❜❡ ♣✉r❝❤❛s❡❞ ✐♥ ❡❛❝❤ ♣❡r✐♦❞ ♦❢ t❤❡

♠❛✐♥t❡♥❛♥❝❡ ❝②❝❧❡ ✐s ♣r❡s❡♥t❡❞ ❢♦r ❡❛❝❤ P❛r❡t♦✲♦♣t✐♠❛❧ s♦❧✉t✐♦♥✳ ■t ♠❛❦❡s ♣♦ss✐❜❧❡ t♦

✐❞❡♥t✐❢② ✇❤✐❝❤ ♠❛t❡r✐❛❧s ❛r❡ ❜❡✐♥❣ ♣r✐♦r✐t✐③❡❞ ✐♥ ❡❛❝❤ s♦❧✉t✐♦♥✳ ❆ r❡❛❧ ❞❛t❛ s❡t ❢r♦♠ ❛

tr❛♥s♣♦rt r❛✐❧✇❛② ❝♦♠♣❛♥②✱ ❢♦❝✉s✐♥❣ ♦♥ t❤❡ ♠❛✐♥t❡♥❛♥❝❡ ❝②❝❧❡ ♦❢ ❣❡♥❡r❛❧ ❝❛r❣♦ ❢r❡✐❣❤t

❝❛rs ♦✈❡r ❛ ♦♥❡ ②❡❛r ♣❡r✐♦❞✱ ✇❛s ✉s❡❞ t♦ t❡st t❤❡ t♦♦❧✳ ❆♥♦t❤❡r t❡st ♣❡r❢♦r♠❡❞ ✇❛s

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

❢♦rt❤❡ ♣r❡✈✐♦✉s ❝②❝❧❡ ✭✷✵✶✼✮ ❛♥❞ t❤❡ r❡s✉❧ts ❛❝❤✐❡✈❡❞ ✉s✐♥❣ t❤❡ r❡❛❧ s❝r❛♣♣✐♥❣ r❛t❡s ♦❢

t❤❡ ✷✵✶✽ ❝②❝❧❡✳ ❚❤✐s ❛♥❛❧②s✐s ❛❧❧♦✇❡❞ t♦ ❡st✐♠❛t❡ t❤❡ r✐s❦ ❣❛♣ ❜❡t✇❡❡♥ ♣r❡❞✐❝t❡❞ ❛♥❞

✐❞❡❛❧ s♦❧✉t✐♦♥s✱ ✇❤✐❝❤ ♠❛❞❡ ♣♦ss✐❜❧❡ t♦ ✐♥❞✐❝❛t❡ ♣♦✐♥ts ♦❢ ✐♠♣r♦✈❡♠❡♥t ✐♥ t❤❡ ♣r♦❝❡ss❡s

♦❢ t❤❡ ❝♦♠♣❛♥② ✐♥ q✉❡st✐♦♥✳

❑❡②✇♦r❞s✿ ■♥✈❡♥t♦r② P❧❛♥♥✐♥❣✱ ❋r❡✐❣❤t ❈❛r✱ Pr❡✈❡♥t✐✈❡ ▼❛✐♥t❡♥❛♥❝❡✱ ▼✉❧t✐♦❜❥❡❝t✐✈❡

❖♣t✐♠✐③❛t✐♦♥✱ ●✉r♦❜✐✳
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✷✳✸ ▼❛t❡r✐❛✐s ❡ ♠ét♦❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✾

✸ ▼ét♦❞♦ ♣r♦♣♦st♦ ✷✶
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✸✳✶ ▼♦❞❡❧♦ ▼❛t❡♠át✐❝♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✶

✸✳✷ ❋❡rr❛♠❡♥t❛ Pr♦♣♦st❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼

✹ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s ✸✶

✹✳✶ ❊st✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶

✹✳✷ ❘❡s✉❧t❛❞♦s ❈♦♠♣✉t❛❝✐♦♥❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✺

✹✳✸ ❱❛❧✐❞❛çã♦ ❞❛ ▼❡t♦❞♦❧♦❣✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✵

✺ ❈♦♥s✐❞❡r❛çõ❡s ❋✐♥❛✐s ✹✺

✺✳✶ ❈♦♥❝❧✉sõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺

✺✳✷ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻

✺✳✸ Pr♦❞✉çã♦ ❇✐❜❧✐♦❣rá✜❝❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✼

❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá✜❝❛s ✹✾
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❈❛♣ít✉❧♦ ✶

■♥tr♦❞✉çã♦

❖ ❝❡♥ár✐♦ ❡❝♦♥ô♠✐❝♦ ❣❧♦❜❛❧ ✈❡♠ s❡ t♦r♥❛♥❞♦ ❝❛❞❛ ✈❡③ ♠❛✐s ❞❡s❛✜❛❞♦r✳ ❏✉♥t❛♠❡♥t❡ ❝♦♠

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

❣✐❝♦s ♦s q✉❛✐s ❞❡♠❛♥❞❛♠ ❞❛s ♦r❣❛♥✐③❛çõ❡s ❛ ❜✉s❝❛ ♣♦r ♥♦✈❛s ❡str❛té❣✐❛s ♣❛r❛ r❡❞✉çã♦

❞❡ ❝✉st♦s ♦♣❡r❛❝✐♦♥❛✐s ❡ ❛✉♠❡♥t♦ ♥❛ ❡✜❝✐ê♥❝✐❛ ❞❡ ♣r♦❝❡ss♦s✳ ❉❡♥tr❡ ♦s ✐♥str✉♠❡♥t♦s

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

❣❡stã♦ ❞❡ ❡st♦q✉❡ ❬▲✐❜r❛♥t③ ❡t ❛❧✳✱ ✷✵✶✵❪✳

❙❡❣✉♥❞♦ ❘❡❣♦ ✫ ▼❡sq✉✐t❛ ❬✷✵✶✶❪ ❡ P♦rr❛s ✫ ❉❡❦❦❡r ❬✷✵✵✽❪✱ ❛ ❣❡stã♦ ❞❡ ❡st♦q✉❡

é ✉♠ ♣r♦❝❡ss♦ ❡①tr❡♠❛♠❡♥t❡ ❞❡❧✐❝❛❞♦ ❡ ♥ã♦ ♠✉✐t♦ ❜❡♠ ❣❡r✐❞♦ ♥❛ ♠❛✐♦r ♣❛rt❡ ❞❛s

❡♠♣r❡s❛s✳ ■ss♦ ❢❛③ ❝♦♠ q✉❡ ❡①✐st❛♠ ❡st♦q✉❡s ♠✉✐t♦ ✐♥✢❛❞♦s✱ ❣❡r❛♥❞♦ ♣❡r❞❛s ♣♦r ❝❛✲

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

♦❜s♦❧❡s❝ê♥❝✐❛✳ ❊♠ ❝♦♥tr❛♣♦s✐çã♦✱ ❛ ❛❞♦çã♦ ❞❡ ❡st♦q✉❡s r❡❞✉③✐❞♦s ♣♦❞❡ ❣❡r❛r ❢❛❧t❛ ❞❡

♠❛t❡r✐❛✐s ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ♣❡r❞❛s ♣♦r ♣❛r❛❧✐s❛çã♦ ❞❡ ❛t✐✈♦s ❬❞❡r ❆✉✇❡r❛❡r ❡t ❛❧✳✱

✷✵✶✾❪✳

❇❡rt♦❧❞❡ ✫ ❏✉♥✐♦r ❬✷✵✶✸❪ ❛✜r♠❛♠ q✉❡ ❛ ❣❡stã♦ ❞❡ ❡st♦q✉❡ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦

♣❛r❛ ❛ ♠❛♥✉t❡♥çã♦ ❞❡ ❛t✐✈♦s é ♠✉✐t♦ ✐♠♣♦rt❛♥t❡ ♣❛r❛ ❡♠♣r❡s❛s ❞❡ ♣r❡st❛çã♦ ❞❡ s❡r✲

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

❈♦♠ ✐ss♦✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ❣❡r✐r ❞❡ ❢♦r♠❛ ❡✜❝❛③ ❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞❛s ♥❛

♠❛♥✉t❡♥çã♦ ❞♦s ♠❡s♠♦s✳

❆ ♠❛✐♦r ♣❛rt❡ ❞♦s tr❛❜❛❧❤♦s r❡❧❛❝✐♦♥❛❞♦s ✈✐s❛♠ ♣r❡❞✐③❡r ❛ ❞❡♠❛♥❞❛ ❞♦s ♠❛t❡r✐❛✐s

❛ s❡r❡♠ ❝♦♥s✉♠✐❞♦s ♥❛s ♠❛♥✉t❡♥çõ❡s ❞♦s ❛t✐✈♦s✳ ❈♦♠ ✐ss♦✱ ♥♦s ú❧t✐♠♦s ❛♥♦s✱ ♣❡sq✉✐s❛s

q✉❡ t❡♠ ❝♦♠♦ ❢♦❝♦ ❛ ♣r❡✈✐sã♦ ❞❛ ❞❡♠❛♥❞❛ ❞❡st❡s ♠❛t❡r✐❛✐s ❞❡ r❡♣♦s✐çã♦ ✈ê♠ ❣❛♥❤❛♥❞♦

❞❡st❛q✉❡ ❬❈❛❧❧❡❣❛r♦✱ ✷✵✶✵❪✳ ❆ ✐♥t❡♥s✐✜❝❛çã♦ ❞❡ tr❛❜❛❧❤♦s ♥❡ss❛ ár❡❛ ❢♦✐ ♠♦t✐✈❛❞❛ ♣❡❧❛s

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

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

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

✶



✷ ❈❛♣ít✉❧♦ ✶✳ ■♥tr♦❞✉çã♦

❞❡ ❝♦♠♣r❛ ❡♠❡r❣❡♥❝✐❛❧ ❞❛ ♣❡ç❛ ❢❛❧t❛♥t❡ ❬❇❡rt♦❧❞❡ ✫ ❏✉♥✐♦r✱ ✷✵✶✸❪✳

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

sã♦ ❝♦♥s✐❞❡r❛❞❛s ❛s ❞❡♠❛♥❞❛s ✈❛r✐á✈❡✐s r❡❢❡r❡♥t❡s ❛ três t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ ♣r❡✈❡♥✲

t✐✈❛s r❡❛❧✐③❛❞♦s ❡♠ ✈❛❣õ❡s ❞❡ ❝❛r❣❛ ❣❡r❛❧ ❞❡ ❡♠♣r❡s❛s ❞♦ r❛♠♦ ❢❡rr♦✈✐ár✐♦✳ P❛r❛ ❝❛❞❛

✉♠ ❞♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ sã♦ ❝♦♥s✐❞❡r❛❞❛s ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ ♣❡ç❛s ❞❡

r❡♣♦s✐çã♦✱ ❛s q✉❛✐s sã♦ s✉❜st✐t✉í❞❛s ♠❡❞✐❛♥t❡ ✐♥s♣❡çã♦✳ ❊ss❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦

sã♦ ❡st♦❝ást✐❝❛s✱ ❜❛s❡❛❞❛s ❡♠ tr♦❝❛s ❛♥t❡r✐♦r❡s✱ ♥ã♦ s❡♥❞♦ ♣♦ssí✈❡❧ ❞❡✜♥✐r ❡①❛t❛♠❡♥t❡

❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❣❛st♦s✳ ❉♦✐s ❝r✐tér✐♦s ❞❡ ♦t✐♠✐③❛çã♦ sã♦ ❝♦♥s✐❞❡r❛✲

❞♦s✿ ♠✐♥✐♠✐③❛çã♦ ❞♦ ❝✉st♦ ❞❛ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s ❡ ♠✐♥✐♠✐③❛çã♦ ❞♦ ❝✉st♦ ❞❡ r✐s❝♦ ❞❛

❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s✳ ◆❡st❡ ❝♦♥t❡①t♦✱ ♦ r✐s❝♦ r❡❢❡r❡✲s❡ ❛ ♣r♦❜❛❜✐❧✐❞❛❞❡ ❞❡ s❡r ♥❡❝❡ssár✐♦

s✉❜st✐t✉✐r ✉♠❛ ♣❡ç❛ ❞❡ r❡♣♦s✐çã♦ ❞✉r❛♥t❡ ✉♠❛ ♠❛♥✉t❡♥çã♦ ♣r❡✈❡♥t✐✈❛ ❡ ❛ ♠❡s♠❛ ♥ã♦

❡st❛r ❞✐s♣♦♥í✈❡❧✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♦ ❛t✐✈♦ ✜q✉❡ ♣❛r❛❞♦ ❣❡r❛♥❞♦ ♣r❡❥✉í③♦s ❛té q✉❡ ❛ ♣❡ç❛

s❡❥❛ ❛❞q✉✐r✐❞❛ ❡ s✉❜st✐t✉í❞❛✳ ❊st❛ ♠❡t♦❞♦❧♦❣✐❛ ❢♦✐ t❡st❛❞❛ ✉t✐❧✐③❛♥❞♦✲s❡ ❝♦♠♦ ❡st✉❞♦

❞❡ ❝❛s♦ ✉♠❛ ❡♠♣r❡s❛ ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ ❡ ❛✈❛❧✐❛❞❛ ✉t✐❧✐③❛♥❞♦ ✐♥❢♦r♠❛çõ❡s ❞❡

❣❛st♦s ❞✉r❛♥t❡ ✉♠ ♣❡rí♦❞♦ ❞❡t❡r♠✐♥❛❞♦✳

✶✳✶ ▼♦t✐✈❛çã♦

❖s ❡st✉❞♦s ❜❛s❡❛❞♦s ❡♠ ♣r❡❞✐çã♦ ❞❡ ❡st♦q✉❡ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❡stã♦ s❡♥❞♦ ♠✉✐t♦

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

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

❝♦♥s✉♠♦ ♣ró①✐♠♦ ❞♦ r❡❛❧ ❡✈✐t❛ ❛ ❝♦♠♣r❛ ❡①❝❡ss✐✈❛ ❞❡ ♠❛t❡r✐❛✐s ❡ t❛♠❜é♠ ❛s ♣❡r❞❛s

❝♦♠ ❛t✐✈♦s ✐♥♦♣❡r❛♥t❡s ❞❡✈✐❞♦ à ✐♥❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞♦s ♠❡s♠♦s✳ ❊①✐st❡♠ ✈ár✐❛s té❝♥✐✲

❝❛s ✉t✐❧✐③❛❞❛s ♥❛ ♣r❡❞✐çã♦ ❞❡ ❡st♦q✉❡✱ t❛✐s ❝♦♠♦ ♠é❞✐❛ ♠ó✈❡❧✱ s✉❛✈✐③❛çã♦ ❡①♣♦♥❡♥❝✐❛❧

s✐♠♣❧❡s✱ ❈r♦st♦♥✱ ❆❘■▼❆✱ ❞❡♥tr❡ ♦✉tr♦s ❬❇❡rt♦❧❞❡ ✫ ❏✉♥✐♦r✱ ✷✵✶✸❪✳

❊♠ t♦❞❛s ❛s ♠❡t♦❞♦❧♦❣✐❛s ❝✐t❛❞❛s✱ ♦ ❢♦❝♦ é ❛ ❜✉s❝❛ ♣❡❧❛ ♣r❡❞✐çã♦ ❞♦ ❡st♦q✉❡ q✉❡

♠❛✐s s❡ ❛♣r♦①✐♠❡ ❞❛ ❞❡♠❛♥❞❛ r❡❛❧✳ ◆♦ ❡♥t❛♥t♦✱ ❛s ♠❡s♠❛s ♥ã♦ ❛✈❛❧✐❛♠ ♦ r✐s❝♦ ❞❛ ❢❛❧t❛

❞❡ ♠❛t❡r✐❛✐s ❡ ♦ q✉❛♥t♦ ❡st❡ r✐s❝♦ ♣♦❞❡ ❣❡r❛r ❞❡ ♣r❡❥✉í③♦s✳ ❊st❛ é ✉♠❛ ♥❡❝❡ss✐❞❛❞❡ ♣♦✉❝♦

❡①♣❧♦r❛❞❛ ❡♠ ♣❡sq✉✐s❛s r❡❧❛❝✐♦♥❛❞❛s ❛♦ t❡♠❛✳ ❚❛♠❜é♠ ♥ã♦ ❤á ❡♥❢♦q✉❡ ♥❛ ♣r✐♦r✐③❛çã♦

❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s ♠❡❞✐❛♥t❡ r❡str✐çõ❡s ❞❡ ✈❡r❜❛s ♣❛r❛ s✉❛ ❛q✉✐s✐çã♦✳ ❉✐❛♥t❡

❞✐ss♦✱ ❛ ♣r✐♠❡✐r❛ ♠♦t✐✈❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦ é ❞❡s❡♥✈♦❧✈❡r ✉♠❛ ♠❡t♦❞♦❧♦❣✐❛ q✉❡✱ ❛❧é♠ ❞❡

❢♦❝❛r ♥❛ ♣r✐♦r✐③❛çã♦ ❞❡ ❛q✉✐s✐çã♦ ❞♦s ♠❛t❡r✐❛✐s ❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞♦s ♥❛s ♠❛♥✉t❡♥çõ❡s

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

♠✉✐t♦ ❞✐st✐♥t♦s ❞♦ r❡❛❧✳

❉❡✈✐❞♦ ❛♦ ❝❡♥ár✐♦ ❡❝♦♥ô♠✐❝♦ ❡♥❢r❡♥t❛❞♦ ♣❡❧❛s ❡♠♣r❡s❛s ❡♠ q✉❡✱ ♥❛ ♠❛✐♦r✐❛ ❞❛s

✈❡③❡s✱ ♥ã♦ ❤á ✈❡r❜❛ ❞✐s♣♦♥í✈❡❧ ♣❛r❛ ❛ ❛q✉✐s✐çã♦ ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s q✉❡ ❣❛r❛♥t❛♠ ❛



✶✳✷✳ ❖❜❥❡t✐✈♦s ✸

❡①t✐♥çã♦ ❞♦s r✐s❝♦s ❞❡ ✐♥❞✐s♣♦♥✐❜✐❧✐❞❛❞❡✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ♦❜t❡r ✐♥❢♦r♠❛çõ❡s ❞❡ q✉❛✐s

❡ q✉❛♥t♦s ♠❛t❡r✐❛✐s ❞❡✈❡♠ s❡r ❝♦♠♣r❛❞♦s✳ ❖✉tr♦ ♣♦♥t♦ ✐♠♣♦rt❛♥t❡ é s❛❜❡r q✉❛♥❞♦

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

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

❢❡rr❛♠❡♥t❛ ❝❛♣❛③ ❞❡ ♣r♦✈❡r ✐♥❢♦r♠❛çõ❡s ♣❛r❛ ❛ ♣r✐♦r✐③❛çã♦ ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s

♠❡❞✐❛♥t❡ ❛s r❡str✐çõ❡s ✐♠♣♦st❛s ♣❡❧❛s ❡♠♣r❡s❛s ❝♦♠ r❡❧❛çã♦ ❛♦ ❝✉st❡✐♦ ❞✐s♣♦♥í✈❡❧ ♣❛r❛

❛ ❛q✉✐s✐çã♦ ❞♦s ♠❛t❡r✐❛✐s✳

❖✉tr❛ ♠♦t✐✈❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦ é ❛♣r❡s❡♥t❛r ♦s r❡s✉❧t❛❞♦s ❡♥❝♦♥tr❛❞♦s ♣❡❧❛ ♦t✐♠✐✲

③❛çã♦ ❛tr❛✈és ❞❡ ✉♠❛ ❢r♦♥t❡✐r❛ ❞❡ P❛r❡t♦✲ót✐♠❛✳ ■ss♦ ♣❡r♠✐t❡ q✉❡ s❡❥❛♠ ❢❡✐t❛s ❡s❝♦❧❤❛s

❞❡ ❝❡♥ár✐♦s ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s s❛❜❡♥❞♦ ❞♦ r✐s❝♦ q✉❡ s❡rá ❝♦rr✐❞♦ ❝♦♠ ❡st❛ ❡s❝♦✲

❧❤❛✳ ❊s♣❡r❛✲s❡ ❝♦♠ ✐ss♦ ♦❜t❡r ❝❧❛r❡③❛ ♥❛s ❡s❝♦❧❤❛s ❡ ❥✉st✐✜❝❛r ❡✈❡♥t✉❛✐s s♦❧✐❝✐t❛çõ❡s ❞❡

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

✶✳✷ ❖❜❥❡t✐✈♦s

❊st❡ tr❛❜❛❧❤♦ t❡♠ ❝♦♠♦ ♦❜❥❡t✐✈♦ ❣❡r❛❧ ❛ ❝r✐❛çã♦ ❞❡ ✉♠❛ ♠❡t♦❞♦❧♦❣✐❛ q✉❡ s❡❥❛ ❝❛♣❛③

❞❡ ❝♦♥str✉✐r ♣❧❛♥♦s ❞❡ ❛q✉✐s✐çã♦ ❞❡ ♠❛t❡r✐❛✐s ✉t✐❧✐③❛❞♦s ❡♠ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s

❞❡ ✈❛❣õ❡s ❞❡ ❝❛r❣❛ ❣❡r❛❧✱ ✈✐s❛♥❞♦ ♠✐♥✐♠✐③❛r ♦ ✐♥✈❡st✐♠❡♥t♦ ♥❛ ❛q✉✐s✐çã♦ ❞❡ ♠❛t❡r✐❛✐s

❡ ♠✐♥✐♠✐③❛r ♦ ❝✉st♦ ❞♦ r✐s❝♦ ❛ss♦❝✐❛❞♦ ❛ ✐♥❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞❡st❡s✳ P❛r❛ t❛♥t♦✱ tê♠✲s❡

♦s s❡❣✉✐♥t❡s ♦❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s✿

• ❉❡✜♥✐r ✉♠ ♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ q✉❡ tr❛t❡ ❛s ✐♥❝❡rt❡③❛s ♥❛s ❞❡♠❛♥❞❛s ❞❡ ♠❛t❡r✐❛✐s

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

❞♦ ✈❛❣ã♦✳

• ❊❢❡t✉❛r ❛ ❝♦♠♣❛r❛çã♦ ❞♦s r❡s✉❧t❛❞♦s ❣❡r❛❞♦s ❛ ♣❛rt✐r ❞❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦

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

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

✶✳✸ ❈♦♥tr✐❜✉✐çõ❡s ❆❧❝❛♥ç❛❞❛s

❆s ♣r✐♥❝✐♣❛✐s ❝♦♥tr✐❜✉✐çõ❡s ❝✐❡♥tí✜❝❛s ❛❧❝❛♥ç❛❞❛s ♣♦r ❡st❡ tr❛❜❛❧❤♦ sã♦✿

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

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

❝✐❝❧♦✱ ❜❡♠ ❝♦♠♦ ♦ q✉❛♥t♦ ❡st❡s r✐s❝♦s ♣♦❞❡♠ ❝❛✉s❛r ❞❡ ♣r❡❥✉í③♦s✳



✹ ❈❛♣ít✉❧♦ ✶✳ ■♥tr♦❞✉çã♦

• ❈r✐❛çã♦ ❞❡ ✉♠❛ ❢❡rr❛♠❡♥t❛ q✉❡ ♣❡r♠✐t❛ ❛ ❛✈❛❧✐❛çã♦ ❞❡ ✈ár✐❛s s♦❧✉çõ❡s ❡ q✉❡ ❛♣r❡✲

s❡♥t❡✱ ❡♠ ❝❛❞❛ ✉♠❛ ❞❡❧❛s✱ ❛ ♣r✐♦r✐③❛çã♦ ♥❛ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s✱ s❡♥❞♦ ♣♦ssí✈❡❧✱

❛ ♣❛rt✐r ❞♦ ♦rç❛♠❡♥t♦ ❞✐s♣♦♥í✈❡❧✱ ♦♣t❛r ♣♦r ✉♠❛ s♦❧✉çã♦ q✉❡ ♠✐♥✐♠✐③❡ ♦s r✐s❝♦s

❡♥✈♦❧✈✐❞♦s ❝♦♠ ❛ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s✳ ❈♦♠ ✐ss♦ s❡rá ♣♦ssí✈❡❧ s❛❜❡r q✉❛♥❞♦✱ q✉❛♥t♦

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

♠✐♥✐♠✐③❛❞♦s✳

• ❖✉tr❛ ❝♦♥tr✐❜✉✐çã♦ é ♣r♦✈❡r ✐♥❢♦r♠❛çõ❡s q✉❡ ♣❡r♠✐t❛♠ ✉♠❛ ❛✈❛❧✐❛çã♦ ❞♦ q✉❛♥t♦

❞❡ ✈❡r❜❛ s❡rá ♥❡❝❡ssár✐♦ ♣❛r❛ q✉❡ ♦s r✐s❝♦s s❡❥❛♠ ♠✐♥✐♠✐③❛❞♦s✳ ❈♦♠ ✐ss♦ s❡rá ♣♦s✲

sí✈❡❧ s❛❜❡r ♦ q✉❛♥t♦ ✐♥✈❡st✐r ❡ q✉❛❧ s❡rá ♦ r❡t♦r♥♦ ❝♦♠ r❡❧❛çã♦ à r❡❞✉çã♦ ❞❛ ❢❛❧t❛

❞❡ ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ❛s ♠❛♥✉t❡♥çõ❡s✱ ❛✉♠❡♥t❛♥❞♦ ❛ss✐♠ ♦s ❣❛♥❤♦s ✜♥❛♥❝❡✐r♦s

❝♦♠ ❡st❡ ♣r♦❝❡ss♦✳

❚❛♠❜é♠ ❢♦✐ ♣♦ssí✈❡❧ ❛❧❝❛♥ç❛r ❝♦♥tr✐❜✉✐çõ❡s ♣rát✐❝❛s✱ ❝♦♥❢♦r♠❡ ♣♦❞❡ s❡r ✈✐st♦ ❛

s❡❣✉✐r✿

• ❙✉❜st✐t✉✐çã♦ ❞♦ ❢♦r♠❛t♦ ❡♠♣ír✐❝♦ ❞❡ ♣r❡✈✐sã♦ ❡ ♣❧❛♥❡❥❛♠❡♥t♦ ❞❡ ❝♦♠♣r❛ ❞❡ ♣❡ç❛s

❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞♦ ❡♠ ❡♠♣r❡s❛s ❞♦ r❛♠♦ ❢❡rr♦✈✐ár✐♦ ♣♦r ✉♠❛ ♠❡t♦❞♦❧♦❣✐❛ q✉❡

❛♣r❡s❡♥t❡ ♦ r✐s❝♦ ❛ s❡r ❝♦rr✐❞♦ ♠❡❞✐❛♥t❡ ❛s ❡s❝♦❧❤❛s ❞❡ ❝❡♥ár✐♦s ❞❡ ❝♦♠♣r❛ ❞❡

♠❛t❡r✐❛✐s s❡❣✉✐♥❞♦ s♦♠❡♥t❡ ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ ❝✐❝❧♦s ❛♥t❡r✐♦r❡s✳

• ❖❜t❡r r❡s✉❧t❛❞♦s ót✐♠♦s ♣❛r❛ ♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❛♥✉❛❧ ❞❛ ❛q✉✐s✐çã♦ ❞❡ ♣❡ç❛s ❞❡

r❡♣♦s✐çã♦ ❡♠ ✉♠ t❡♠♣♦ ❝♦♠♣✉t❛❝✐♦♥❛❧ ❛❝❡✐tá✈❡❧ ♣❛r❛ t❛❧ t❛r❡❢❛✳

✶✳✹ ❊str✉t✉r❛ ❞♦ ❚❡①t♦

❊st❡ ❝❛♣ít✉❧♦ ❛♣r❡s❡♥t♦✉ ♦ ♣r♦❜❧❡♠❛ ❞❡ ♣r❡✈✐sã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ♣❛r❛ ♠❛♥✉t❡♥✲

çõ❡s ❡♠ ❡♠♣r❡s❛s✱ ♦ q✉❛❧ é ❝♦♠♣❧❡①♦ ❞❡✈✐❞♦ ❛ ✈ár✐♦s ❢❛t♦r❡s t❛✐s ❝♦♠♦ ❛s ❞❡♠❛♥❞❛s

✐♥t❡r♠✐t❡♥t❡s ❡ ♦s r✐s❝♦s ❞❡ s❡ t❡r ❡st♦q✉❡s ✐♥✢❛❞♦s ♦✉ ✐♥s✉✜❝✐❡♥t❡s✳

❖ ❝❛♣ít✉❧♦ ✷ ❛♣r❡s❡♥t❛ ❛ ❞❡✜♥✐çã♦ ❞♦s ♣r♦❜❧❡♠❛s ❡♥❢r❡♥t❛❞♦s ♥❛ ❣❡stã♦ ❞❡ ❡s✲

t♦q✉❡s ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞❛s ❡♠ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s✳ ❚❛♠❜é♠ sã♦

❛♣r❡s❡♥t❛❞❛s ❛s ❞❡✜♥✐çõ❡s ❞♦s ❛t✐✈♦s ❡ t✐♣♦s ❞❡ ♠❛♥✉t❡♥çõ❡s ✉t✐❧✐③❛❞♦s ♥♦ ❡st✉❞♦ ❞❡

❝❛s♦ ❡✱ ♣♦r ✜♠✱ sã♦ ❛♣r❡s❡♥t❛❞♦s tr❛❜❛❧❤♦s ❝♦rr❡❧❛❝✐♦♥❛❞♦s✱ ❛♣r❡s❡♥t❛♥❞♦ ❛❧❣✉♠❛s ❞❛s

♠❡t♦❞♦❧♦❣✐❛s ❛♣❧✐❝❛❞❛s ❡♠ ❡♠♣r❡s❛s ❞❡ ♦✉tr❛s ár❡❛s ❞❡ ❛t✉❛çã♦✳

◆♦ ❝❛♣ít✉❧♦ ✸ é ❛♣r❡s❡♥t❛❞♦ ♦ ❛❧❣♦r✐t♠♦ ♣r♦♣♦st♦ ♣❛r❛ r❡s♦❧✉çã♦ ❞♦ ♣r♦❜❧❡♠❛✱

❜❡♠ ❝♦♠♦ ❛ ❢♦r♠❛ q✉❡ ♦ ♠❡s♠♦ ❢♦✐ ✐♠♣❧❡♠❡♥t❛❞♦✳ ❚❛♠❜é♠ sã♦ ❞❡t❛❧❤❛❞♦s q✉❛✐s

t✐♣♦s ❞❡ ❞❛❞♦s sã♦ ✉t✐❧✐③❛❞♦s ❝♦♠♦ ❡♥tr❛❞❛ ❞♦ ❛❧❣♦r✐t♠♦✳ ❖✉tr♦ ❛ss✉♥t♦ ❛❜♦r❞❛❞♦



✶✳✹✳ ❊str✉t✉r❛ ❞♦ ❚❡①t♦ ✺

♥❡st❡ ❝❛♣ít✉❧♦ é ♦ ♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ ♣r♦♣♦st♦✱ ♦ q✉❛❧ ❢♦❝❛ ♥♦ tr❛❞❡✲♦✛ ❡♥tr❡ ♦ ❝✉st♦

❞❡ ❝♦♠♣r❛ ❡ ♦ ❝✉st♦ ❞♦ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞♦s ♠❛t❡r✐❛✐s✳

❖s r❡s✉❧t❛❞♦s ❛❧❝❛♥ç❛❞♦s ❝♦♠ ❛ ♠❡t♦❞♦❧♦❣✐❛ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❝❛♣ít✉❧♦ ✹✳ ◆❡❧❡

é ❞❡t❛❧❤❛❞♦ ♦ ❝❡♥ár✐♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ ♦s t❡st❡s✱ ❛♣r❡s❡♥t❛♥❞♦ ♦s ♠❛t❡r✐❛✐s ✉t✐❧✐③❛❞♦s✱ ♦s

t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ ❡ t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛s ♣❡ç❛s ❡♠ ❝❛❞❛ ✉♠❛ ❞❡❧❛s ❡ ❛ ❞❡✜✲

♥✐çã♦ ❞♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉t❡♥çõ❡s ✉t✐❧✐③❛❞♦✳ P♦st❡r✐♦r♠❡♥t❡ t❡♠✲s❡ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s

❛tr❛✈és ❞❛ ♦t✐♠✐③❛çã♦ ❞♦ ♠♦❞❡❧♦ ❡✱ ♣♦r ✜♠✱ é ❢❡✐t❛ ✉♠❛ ✈❛❧✐❞❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ♣r♦✲

♣♦st❛ ♣♦r ♠❡✐♦ ❞❛ ❛♣r❡s❡♥t❛çã♦ ❞♦ ❣❛♣ ❡♥tr❡ ♦ r❡s✉❧t❛❞♦ ❡♥❝♦♥tr❛❞♦ ❝♦♠ ❛s t❛①❛s ❞❡

s✉❝❛t❡❛♠❡♥t♦ ❝❛❧❝✉❧❛❞❛s ❡ ♦ r❡s✉❧t❛❞♦ ✐❞❡❛❧✱ ❜❛s❡❛❞♦ ♥♦ ❝♦♥s✉♠♦ r❡❛❧ ❞♦ ♣❡rí♦❞♦ s♦❜

❡st✉❞♦✳

P♦r ✜♠✱ ♥♦ ❝❛♣ít✉❧♦ ✺ sã♦ ❛♣r❡s❡♥t❛❞❛s ❛s ❝♦♥❝❧✉sõ❡s r❡❢❡r❡♥t❡s à ♠❡t♦❞♦❧♦❣✐❛

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

♣❛r❛ ❝♦♥t✐♥✉❛çã♦ ❞♦ tr❛❜❛❧❤♦✳





❈❛♣ít✉❧♦ ✷

❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

❊♠♣r❡s❛s q✉❡ tê♠ ❝♦♠♦ ❢♦❝♦ ❛ ♣r❡st❛çã♦ ❞❡ s❡r✈✐ç♦s ♣r❡❝✐s❛♠ ♠❛♥t❡r s❡✉s ❛t✐✈♦s

s❡♠♣r❡ ❡♠ ❢✉♥❝✐♦♥❛♠❡♥t♦ ♣❛r❛ ❡✈✐t❛r ♣❡r❞❛s ♣♦r ♣❛r❛❞❛s ♥ã♦ ♣r♦❣r❛♠❛❞❛s✳ P❛r❛

t❛♥t♦✱ ✉♠❛ ❣❡stã♦ ❛❞❡q✉❛❞❛ ❞❡ ❡st♦q✉❡ s❡ t♦r♥❛ ❡ss❡♥❝✐❛❧ ❬▼❡♥t③❡r ❡t ❛❧✳✱ ✷✵✵✶❪ ♣♦✐s✱

s❡♠ ✉♠ ❝♦♥tr♦❧❡ ❛❞❡q✉❛❞♦✱ ♣r♦❜❧❡♠❛s ❝♦♠♦ ❡①❝❡ss♦ ❞❡ ♣❡ç❛s ❛r♠❛③❡♥❛❞❛s ♦✉ ❢❛❧t❛

❞♦s ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ❛ ♠❛♥✉t❡♥çã♦ ❞♦s ❛t✐✈♦s ♣♦❞❡♠ ❛❝❛rr❡t❛r ❡♠ ♣r❡❥✉í③♦s ❬▲✐❜r❛♥t③

❡t ❛❧✳✱ ✷✵✶✵❪✳

❊①✐st❡♠ ♠✉✐t❛s ❛t✐✈✐❞❛❞❡s ❛ s❡r❡♠ ❡①❡❝✉t❛❞❛s ♥♦ q✉❡ ❞✐③ r❡s♣❡✐t♦ ❛ ár❡❛ ❞❡ s✉✲

♣r✐♠❡♥t♦s ♣❛r❛ q✉❡ t❛✐s ♣r♦❜❧❡♠❛s s❡❥❛♠ ♠✐♥✐♠✐③❛❞♦s ♦✉✱ s❡ ♣♦ssí✈❡❧✱ ❡✈✐t❛❞♦s✳ ❯♠❛

❞❛s ❛t✐✈✐❞❛❞❡s ❞❡ ❞❡st❛q✉❡ ♥❛ ❣❡stã♦ ❞❡ ❡st♦q✉❡ é ❛ ♣r❡✈✐sã♦ ❞❛s ❞❡♠❛♥❞❛s ❞❡ ♣❡ç❛s

❞❡ r❡♣♦s✐çã♦✳ ❊st❛ ♣♦❞❡ ❣❛r❛♥t✐r ❡❝♦♥♦♠✐❛ ♥♦s ❣❛st♦s ❡ t♦r♥❛r ❛s ❡♠♣r❡s❛s ♠❛✐s ❝♦♠✲

♣❡t✐t✐✈❛s ❡ ❧✉❝r❛t✐✈❛s✱ ❣❛r❛♥t✐♥❞♦ ❛ ❛❧t❛ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞♦s ❛t✐✈♦s ✭❬▼❛rs❡❣✉❡rr❛ ❡t ❛❧✳✱

✷✵✵✺❀ ✈❛♥ ❏❛❛rs✈❡❧❞ ✫ ❉❡❦❦❡r✱ ✷✵✶✶❀ ❇❛r❛❜❛❞✐ ❡t ❛❧✳✱ ✷✵✶✹❪✮✳

❊ss❛ ❛t✐✈✐❞❛❞❡✱ ❜❡♠ ❝♦♠♦ ♦✉tr❛s t❛r❡❢❛s r❡❢❡r❡♥t❡s ❛♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ ❞❡♠❛♥❞❛s

❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ♣❛r❛ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❞❡ ❛t✐✈♦s✱ sã♦ ✉♠ ❞❡s❛✜♦ ❡♥❢r❡♥✲

t❛❞♦ ♣♦r ❡♠♣r❡s❛s ❞❡ ♣r❡st❛çã♦ ❞❡ s❡r✈✐ç♦✱ t❛✐s ❝♦♠♦ ❡♠♣r❡s❛s ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦✱

❛s q✉❛✐s ❡①❡❝✉t❛♠ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❡♠ ✈❛❣õ❡s ✉t✐❧✐③❛❞♦s ♣❛r❛ tr❛♥s♣♦rt❡ ❞❡

❝❛r❣❛ ❣❡r❛❧✳ ❊ss❡s ❞❡s❛✜♦s s❡rã♦ ❞❡t❛❧❤❛❞♦s ❛♦ ❧♦♥❣♦ ❞❡st❡ ❝❛♣ít✉❧♦✳

✷✳✶ ❉❡✜♥✐çã♦ ❞♦ ♣r♦❜❧❡♠❛

❖ ♣r♦❜❧❡♠❛ ♥❛ ❣❡stã♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ é ✉♠ ❣r❛♥❞❡ ❞❡s❛✜♦ ♣❛r❛ ❡♠♣r❡s❛s ❞❡

♣r❡st❛çã♦ ❞❡ s❡r✈✐ç♦s ❝✉❥♦s ❛t✐✈♦s sã♦ ♦ ❝❡r♥❡ ❞♦ ♥❡❣ó❝✐♦✳ ❊♠ ❡♠♣r❡s❛s ❞❡ tr❛♥s♣♦rt❡

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

❡ ✈❛❣õ❡s ❞❡ ❞✐❢❡r❡♥t❡s t✐♣♦s✳ ❆s ❧♦❝♦♠♦t✐✈❛s sã♦ ♠❛t❡r✐❛✐s r♦❞❛♥t❡s r❡s♣♦♥sá✈❡✐s ♣♦r

✼



✽ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

❢❛③❡r ❛ tr❛çã♦ ❞❡ t♦❞♦ ♦ tr❡♠ ❡ ♦s ✈❛❣õ❡s sã♦ ✈❡í❝✉❧♦s r❡❜♦❝❛❞♦s r❡s♣♦♥sá✈❡✐s ♣♦r ❢❛③❡r

♦ tr❛♥s♣♦rt❡ ❞❛s ❝❛r❣❛s ❬❈♦r❞❡❛✉ ❡t ❛❧✳✱ ✷✵✵✵❪✳

❈❛❞❛ ✉♠ ❞♦s tr❡♥s ♣♦ss✉✐✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡✱ s❡✐s ❧♦❝♦♠♦t✐✈❛s ❡ ♥♦✈❡♥t❛ ✈❛❣õ❡s✳

❊ss❛s q✉❛♥t✐❞❛❞❡s ✈❛r✐❛♠ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ✢✉①♦✱ ❝❛r❣❛ ❛ s❡r tr❛♥s♣♦rt❛❞❛ ❡ ♦ r❡❧❡✈♦ ❞♦

tr❡❝❤♦ ❛ s❡r ♣❡r❝♦rr✐❞♦✱ ♣♦❞❡♥❞♦ ❤❛✈❡r tr❡♥s ❝♦♠ ♠❛✐s ❧♦❝♦♠♦t✐✈❛s ❡ ✈❛❣õ❡s✳ P♦r ✐ss♦✱ ❛

❢r♦t❛ ❞❡ ✈❛❣õ❡s é ♠✉✐t♦ ❣r❛♥❞❡ ❡ ❛ ❣❡stã♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ♣❛r❛ ♠❛♥✉t❡♥çã♦ ❞♦s

♠❡s♠♦s s❡ t♦r♥❛ ✉♠ ❣r❛♥❞❡ ❞❡s❛✜♦✳ ❊ss❡ ❞❡s❛✜♦ é ♣♦t❡♥❝✐❛❧✐③❛❞♦ ❞❡✈✐❞♦ ❛ ✈❛r✐❡❞❛❞❡

❞❡ t✐♣♦s ❞❡ ✈❛❣õ❡s ❡①✐st❡♥t❡s✱ s❡♥❞♦ q✉❡ ❝❛❞❛ ✉♠ ♣♦ss✉✐ s✉❛s ❡s♣❡❝✐✜❝✐❞❛❞❡s✳

✷✳✶✳✶ ❱❛❣õ❡s

❯♠ ✈❛❣ã♦ ♣♦❞❡ s❡r ❞❡s❝r✐t♦ ❝♦♠♦ ✉♠ ❛t✐✈♦ ❢❡rr♦✈✐ár✐♦ r❡❜♦❝❛❞♦ r❡s♣♦♥sá✈❡❧ ♣♦r ❡❢❡t✉❛r

tr❛♥s♣♦rt❡s✱ ♣♦❞❡♥❞♦ s❡r ❞❡ ❝❛r❣❛ ♦✉ ❞❡ ♣❛ss❛❣❡✐r♦s✳ P♦r s❡r❡♠ r❡❜♦❝❛❞♦s✱ ♦s ♠❡s♠♦s

♥❡❝❡ss✐t❛♠ q✉❡ ❛s ❧♦❝♦♠♦t✐✈❛s ❢❛ç❛♠ ❛ tr❛çã♦ ♣❛r❛ q✉❡ ❤❛❥❛ ❛ ❧♦❝♦♠♦çã♦ ❞❡ t♦❞❛ ❛

❝♦♠♣♦s✐çã♦✳ P❛r❛ ❡st❡ tr❛❜❛❧❤♦✱ ♦ ❡♥❢♦q✉❡ s❡rá ❞❛❞♦ ❛♦s ✈❛❣õ❡s ❞❡ ❝❛r❣❛✳

❙❡❣✉♥❞♦ ❛ ❆❇◆❚ ✭❆ss♦❝✐❛çã♦ ❇r❛s✐❧❡✐r❛ ❞❡ ◆♦r♠❛s ❚é❝♥✐❝❛s✮ ❬❆❇◆❚✱ ✷✵✶✺❪✱ ♦s

♣r✐♥❝✐♣❛✐s t✐♣♦s ❞❡ ✈❛❣õ❡s r❡s♣♦♥sá✈❡✐s ♣♦r tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛ ✉t✐❧✐③❛❞♦s ♥♦ ❇r❛s✐❧ sã♦✿

• ❋❡❝❤❛❞♦s✿ ✉t✐❧✐③❛❞♦ ♣❛r❛ tr❛♥s♣♦rt❡ ❞❡ ♣r♦❞✉t♦s q✉❡ ♥ã♦ ❞❡✈❡♠ s❡r ❡①♣♦st♦s ❛♦

❝❧✐♠❛✱ t❛✐s ❝♦♠♦ ❝❛✐①❛r✐❛s✱ ❡♥s❛❝❛❞♦s✱ ❝❛r❣❛s ✉♥✐t✐③❛❞❛s ❡ ❣r❛♥é✐s só❧✐❞♦s❀

• ●♦♥❞♦❧❛✿ tr❛♥s♣♦rt❛ ♣r♦❞✉t♦s q✉❡ ♣♦❞❡♠ s❡r ❡①♣♦st♦s ❛♦ t❡♠♣♦ ❡ t❛♠❜é♠ ♣❛r❛

❣r❛♥é✐s só❧✐❞♦s❀

• ❍♦♣♣❡r ✿ ✈❛❣õ❡s ❝♦♠ ❡♥tr❛❞❛ ❞❡ ♣r♦❞✉t♦s ♣❡❧❛ ♣❛rt❡ s✉♣❡r✐♦r ❡ ❞❡s❝❛r❣❛ ♣❡❧❛

♣❛rt❡ ✐♥❢❡r✐♦r✳ ❚r❛♥s♣♦rt❛ ♣r♦❞✉t♦s q✉❡ ♣♦❞❡♠ ♦✉ ♥ã♦ s❡r ❡①♣♦st♦s ❛♦ t❡♠♣♦❀

• ❚❛♥q✉❡✿ r❡s♣♦♥sá✈❡❧ ♣♦r tr❛♥s♣♦rt❛r ❞❡r✐✈❛❞♦s ❞♦ ♣❡tró❧❡♦ ❡ ❧íq✉✐❞♦s ❡♠ ❣❡r❛❧✳

❊♠ ❡♠♣r❡s❛s ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ sã♦ ✉t✐❧✐③❛❞♦s ✈ár✐♦s t✐♣♦s ❞❡ ✈❛❣õ❡s ♣❛r❛

tr❛♥s♣♦rt❡ t❛♥t♦ ❞❡ ❝❛r❣❛ q✉❛♥t♦ ❞❡ ♣❡ss♦❛s✳ ❊ss❡s tr❛♥s♣♦rt❡s sã♦ r❡❛❧✐③❛❞♦s ❡♠

✈ár✐♦s ✢✉①♦s✱ ♦s q✉❛✐s sã♦ ❞❡✜♥✐❞♦s ♣❡❧♦s ♣r♦❞✉t♦s tr❛♥s♣♦rt❛❞♦s ♦✉ ♥♦ tr❛♥s♣♦rt❡ ❞❡

♣❛ss❛❣❡✐r♦s ❡♠ tr❡♥s t✉ríst✐❝♦s✳ ❖ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛✱ ♦ q✉❛❧ é ❛ ♣r✐♥❝✐♣❛❧ ❛t✐✈✐❞❛❞❡

❞❡ss❡ t✐♣♦ ❞❡ ❡♠♣r❡s❛✱ ❝♦♠✉♠❡♥t❡ ♣♦ss✉✐ ✉♠❛ ❢r♦t❛ ❡①t❡♥s❛ ❞❡ ✈❛❣õ❡s✳ ❈♦♠ ✐ss♦✱

t❡♠✲s❡ ♦ ❞❡s❛✜♦ ❞❡ ♠❛♥t❡r ❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞♦s ♠❡s♠♦s ♣♦r ♠❡✐♦ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦✱

✐♥s♣❡çõ❡s ❡ ♠❛♥✉t❡♥çõ❡s ❬❱▲■✱ ✷✵✶✻❪✳

P❛r❛ ❡st❡ tr❛❜❛❧❤♦ s❡rá ✉t✐❧✐③❛❞♦ ♦ t✐♣♦ ❞❡ ✈❛❣ã♦ ❍♦♣♣❡r ❢❡❝❤❛❞♦ ❝♦♠ ♣r♦t❡çã♦

❛♥t✐❝♦rr♦s✐✈❛ ❡ q✉❡ ♣♦ss✉✐ ❛ ✜♥❛❧✐❞❛❞❡ ❞❡ tr❛♥s♣♦rt❛r ❡♥①♦❢r❡ ❡ ❢♦s❢❛t♦✳ ❯♠❛ ❢♦t♦ ❞♦

♠❡s♠♦ ♣♦❞❡ s❡r ✈✐st❛ ♥❛ ❋✐❣✉r❛ ✷✳✶ ❬❱▲■✱ ✷✵✶✻❪✳ ❙✉❛ ✐❞❡♥t✐✜❝❛çã♦ é ❢❡✐t❛ ❛tr❛✈és ❞♦



✷✳✶✳ ❉❡❢✐♥✐çã♦ ❞♦ ♣r♦❜❧❡♠❛ ✾

❝ó❞✐❣♦ ❍P❊✱ ♦ q✉❛❧ ❞❡✜♥❡ s✉❛s ❡s♣❡❝✐✜❝❛çõ❡s✿ ✐✮ ❍P✿ ❍♦♣♣❡r ❢❡❝❤❛❞♦ ❝♦♠ ❡s❝♦t✐❧❤❛

❡ tr❡♠♦♥❤❛ ♣❛r❛ tr❛♥s♣♦rt❡ ❞❡ ♣r♦❞✉t♦s ❝♦rr♦s✐✈♦s❀ ✐✐✮ ❊✿ ❇✐t♦❧❛ ♠étr✐❝❛ ✭✉♠ ♠❡tr♦

❞❡ ❞✐stâ♥❝✐❛ ❡♥tr❡ ♦s r♦❞❡✐r♦s✮ ❝♦♠ ❞✐♠❡♥sõ❡s ❞❡ 6′′ ① 11′′✳ ❊st❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❡✜♥❡ ♦

❧✐♠✐t❡ ❞❡ ♣❡s♦ s✉♣♦rt❛❞♦ ♣♦r tr✉q✉❡✱ q✉❡ é ❞❡ 60.000 ❦❣✱ ❝♦♠ ✉♠ t♦t❛❧ ❞❡ 120.000 ❦❣

♣♦r ✈❛❣ã♦ ❞❡✈✐❞♦ ❛♦ ♠❡s♠♦ ♣♦ss✉✐r ❞♦✐s tr✉q✉❡s ❬❆❇◆❚✱ ✷✵✶✺❪✳

❋✐❣✉r❛ ✷✳✶✳ ❱✐st❛ ▲❛t❡r❛❧ ❞❡ ✉♠ ❱❛❣ã♦ ❍P❊✳ ❋♦♥t❡✿ ❬❱▲■✱ ✷✵✶✻❪

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

çõ❡s ♣r❡✈❡♥t✐✈❛s ♣❛r❛ q✉❡ s❡❥❛ ❣❛r❛♥t✐❞♦ s❡✉ ❜♦♠ ❢✉♥❝✐♦♥❛♠❡♥t♦✳ ❉❡♥tr♦ ❞♦ ✢✉①♦ ❞❡

tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛ ❡①✐st❡♠ ❛s ♦✜❝✐♥❛s ❞❡ ♠❛♥✉t❡♥çã♦ ♣❛r❛ ♦♥❞❡ ♦s ✈❛❣õ❡s sã♦ ❧❡✈❛❞♦s

♣❛r❛ q✉❡ s❡❥❛♠ ❡❢❡t✉❛❞❛s ❡st❛s ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s✱ ❢♦❝♦ ❞❡st❡ tr❛❜❛❧❤♦✳ ❊ss❛s

♣♦ss✉❡♠ ❝❛r❛❝t❡ríst✐❝❛s ❡s♣❡❝í✜❝❛s ♥♦ q✉❡ s❡ r❡❢❡r❡ à s✉❛ ♣❡r✐♦❞✐❝✐❞❛❞❡ ❡ às r❡❣r❛s ♣❛r❛

s✉❜st✐t✉✐çã♦ ❞♦s ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ❛ r❡❛❧✐③❛çã♦ ❞❛s ♠❡s♠❛s✳

✷✳✶✳✷ ❚✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦

❆ ❞❡♠❛♥❞❛ ♣♦r ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ♣♦❞❡ ✈✐r ❞❡ ♠❛♥✉t❡♥çõ❡s ❝♦rr❡t✐✈❛s ♦✉ ♣r❡✈❡♥t✐✈❛s✱

s❡♥❞♦ q✉❡ ❝❛❞❛ ✉♠❛ ❞❡❧❛s tê♠ s✉❛s ♣ró♣r✐❛s ❝❛r❛❝t❡ríst✐❝❛s ❬❲❛♥❣ ✫ ❙②♥t❡t♦s✱ ✷✵✶✶❀

❲❛♥❣✱ ✷✵✵✷❪✳

❙❡❣✉♥❞♦ ❲❛♥❣ ✫ ❙②♥t❡t♦s ❬✷✵✶✶❪✱ ❛s ❞❡♠❛♥❞❛s ❞❡ ♣❡ç❛s ❞❡❝♦rr❡♥t❡s ❞❛s ♠❛♥✉✲

t❡♥çõ❡s ❝♦rr❡t✐✈❛s sã♦ ❛q✉❡❧❛s ❣❡r❛❞❛s ❛♣ós ❛ ❢❛❧❤❛ ❞❡ ❛❧❣✉♠ ❛t✐✈♦✳ ❆s ♠❡s♠❛s sã♦

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

✈ár✐♦s ♣❡rí♦❞♦s s❡♠ ♥❡♥❤✉♠❛ ❞❡♠❛♥❞❛ ❡ ♦✉tr♦s ♣❡rí♦❞♦s ❝♦♠ ❞❡♠❛♥❞❛ ❛❧t❛✳ ■ss♦ ❢❛③

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





✷✳✶✳ ❉❡❢✐♥✐çã♦ ❞♦ ♣r♦❜❧❡♠❛ ✶✶

❊♠ t♦❞♦s ♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ r❡❛❧✐③❛❞❛s sã♦ ❢❡✐t❛s tr♦❝❛s ❝♦♥❞✐❝✐♦♥❛✐s ❞❡

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

✈❛❣ã♦ ❡♠ ✉♠❛ ✈✐sã♦ ❡①♣❧♦❞✐❞❛ ❞❛ ♣❛rt❡ ❞❡ ✐♥❢r❛❡str✉t✉r❛ ❞♦ ♠❡s♠♦✳ ❖ ❞❡t❛❧❤❛♠❡♥t♦

❞❡st❛s ♣❡ç❛s ♣♦❞❡ s❡r ✈✐st♦ ♥❛ ❚❛❜❡❧❛ ✷✳✶✳

❚❛❜❡❧❛ ✷✳✶✳ ▲✐st❛ ❞❡ ♠❛t❡r✐❛✐s

■❞❡♥t✐✜❝❛❞♦r ▼❛t❡r✐❛❧
❆ ❚r❡♠♦♥❤❛
❇ ❆❥✉st❛❞♦r ❞❡ ❋♦❧❣❛
❈ ❘♦❞❡✐r♦
❉ ▼♦❧❛ ❞❛ ❙✉s♣❡♥sã♦ ■♥t❡r♥❛ ❈✉♥❤❛
❊ ▼♦❧❛ ❞❛ ❙✉s♣❡♥sã♦ ❊①t❡r♥❛ ❈✉♥❤❛
❋ ▲❛t❡r❛❧ ❞♦ ❚r✉q✉❡
● ❈✉♥❤❛ ❞❡ ❢r✐❝çã♦
❍ ❈♦rr❡❞✐ç❛ ❞♦ ❚r✐â♥❣✉❧♦ ❞❡ ❋r❡✐♦ ❈❱❘❉
■ ❚r✐â♥❣✉❧♦ ❞❡ ❋r❡✐♦ ❈❱❘❉
❏ ❚✐♠♦♥❡r✐❛ ❞❡ ❋r❡✐♦
❑ ❆♣♦✐♦ ❞♦ ❊♥❣❛t❡ ❝♦♠ ▼♦❧❛
▲ ❊♥❣❛t❡ ❈♦♠♣❧❡t♦ ❚✐♣♦ ❊ ✻✳✶✴✹ ❳ ✽
▼ ❆♣❛r❡❧❤♦ ❞❡ ❈❤♦q✉❡ ❡ ❚r❛çã♦
◆ ❆❜r❛ç❛❞❡✐r❛ ❊♥❣❛t❡ ❚✐♣♦ ❊
❖ ❘♦❧❛♠❡♥t♦
P ❆❞❛♣t❛❞♦r ❈♦♥✈❡♥❝✐♦♥❛❧
◗ P❆❉
❘ ❋r❡✐♦ ▼❛♥✉❛❧
❙ ❚❆●
❚ ❈❛♣❛❝❡t❡ ❞♦ ❆♠♣❛r❛ ❇❛❧❛♥ç♦
❯ ❆♠♣❛r❛ ❇❛❧❛♥ç♦
❱ ❉✐s❝♦ ❙♦❧t♦ Pr❛t♦ P✐ã♦ ✶✹✑
❲ ❈✐❧✐♥❞r♦ ❞❡ ❋r❡✐♦
❳ ❚r❛✈❡ss❛ ❈❡♥tr❛❧

❚♦❞❛s ❛s ♣❡ç❛s q✉❡ ♥ã♦ ♣♦ss✉❡♠ s✉❜st✐t✉✐çã♦ ♦❜r✐❣❛tór✐❛ ♥❡❝❡ss✐t❛♠ ❞❡ ✉♠❛ ✐♥s✲

♣❡çã♦ ❞❡t❛❧❤❛❞❛ ♣❛r❛ ✈❡r✐✜❝❛r ❛ r❡❛❧ ♥❡❝❡ss✐❞❛❞❡ ❞❡ tr♦❝❛✱ ❝❛r❛❝t❡r✐③❛♥❞♦ ❛ ❞❡♠❛♥❞❛

❡st♦❝ást✐❝❛ ❞♦s ♠❛t❡r✐❛✐s ❛ s❡r❡♠ s✉❜st✐t✉í❞♦s✳ ❈♦♠ ✐ss♦✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ✉♠❛ ❜♦❛

❣❡stã♦ ❞♦ ❡st♦q✉❡ ❞❡st❛s ♣❡ç❛s ♣❛r❛ ♠❛♥t❡r ♦ ✢✉①♦ ❞❡ ♠❛♥✉t❡♥çõ❡s s❡♠ ♣❛r❛❞❛s ✐♥❞❡✲

s❡❥❛❞❛s✳

✷✳✶✳✸ ●❡stã♦ ❞❡ ❡st♦q✉❡ ❛t✉❛❧ ❡ s✉❛s ✐♥❝♦♥s✐stê♥❝✐❛s

❆ ❣❡stã♦ ❞❡ ❡st♦q✉❡ é ✉♠❛ ❛t✐✈✐❞❛❞❡ ♠✉✐t♦ ✐♠♣♦rt❛♥t❡ ♣❛r❛ ❛s ❡♠♣r❡s❛s ♣♦✐s ♣♦❞❡ ❣❛✲

r❛♥t✐r ❛ r❡❞✉çã♦ ❞❡ ❝✉st♦s ❡ ❡✈✐t❛r ♣❡r❞❛s✳ ❯♠❛ ❧✐♥❤❛ ✐♠♣♦rt❛♥t❡ é ❛ ❣❡stã♦ ❞♦ ❡st♦q✉❡



✶✷ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞❛s ❡♠ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s✳ ❖s ❝✉st♦s ❡♥✈♦❧✈❡♥❞♦

❡ss❛s ♣❡ç❛s ♣♦❞❡♠ s❡r ❞❡ ❛q✉✐s✐çã♦✱ ❡st♦❝❛❣❡♠ ❡ ♦❜s♦❧❡s❝ê♥❝✐❛✳

❖ ❝✉st♦ ❞❡ ❡st♦❝❛❣❡♠ ♣♦❞❡ s❡r ♠✉✐t♦ ❛❧t♦✱ ♣♦❞❡♥❞♦ ❡①❝❡❞❡r ♦ ❧✉❝r♦ ❛♥✉❛❧ ❞❡

❛❧❣✉♠❛s ❡♠♣r❡s❛s✳ ❊ss❛ ❡st♦❝❛❣❡♠ ♣r❡❝✐s❛ s❡r ❢❡✐t❛ ♣❛r❛ ❣❛r❛♥t✐r ✉♠ ♥í✈❡❧ ❛❞❡q✉❛❞♦

❞❡ ❛t❡♥❞✐♠❡♥t♦ ❛♦ ❝❧✐❡♥t❡✱ ♣♦ré♠ ❡st❛ ❣❡stã♦ ❛✐♥❞❛ ❛♣r❡s❡♥t❛ ♦s ❞❡s❛✜♦s ❞❡ s❡ t❡r ✉♠

❡st♦q✉❡ ✐♥✢❛❞♦ q✉❡ ❣❡r❡ ❛❧t♦ ❝✉st♦ ❞❡ ♠❛♥✉t❡♥çã♦ ❡ ♦❜s♦❧❡s❝ê♥❝✐❛ ♦✉ t❡r ✉♠ ❡st♦q✉❡

❡♥①✉t♦ ❡ t❡r ♣❡r❞❛s ♣♦r ❢❛❧t❛ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❞✉r❛♥t❡ ❛s ♠❛♥✉t❡♥çõ❡s ❬P♦rr❛s ✫

❉❡❦❦❡r✱ ✷✵✵✽❪✳

❙❡❣✉♥❞♦ ❬❱✐❛♥❛✱ ✷✵✵✵❪✱ ❛ ❞❡✜♥✐çã♦ ❞❡ ❣❡stã♦ ❞❡ ❡st♦q✉❡ é ❢❡✐t❛ ❝♦♠♦ ✉♠ ❝♦♥❥✉♥t♦

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

♥❛ ❞✐♠✐♥✉✐çã♦ ❞♦s ❝✉st♦s ❡ ♣r♦✈❡♥❞♦ ♠❛✐♦r ❡✜❝✐ê♥❝✐❛✳ ❖✉tr❛ t❛r❡❢❛ ❞❡ss❛ ❣❡stã♦ é

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

P♦r ✜♠✱ t❡♠✲s❡ ❛ ❜✉s❝❛ ♣❡❧♦ ❡q✉✐❧í❜r✐♦ ❡♥tr❡ ♦ ♥í✈❡❧ ✐❞❡❛❧ ❞♦ ❡st♦q✉❡ ❡ ❛ ♠✐♥✐♠✐③❛çã♦

❞♦s ❝✉st♦s ❣❡r❛✐s ♣❛r❛ t❛❧✳ P❛r❛ ❬◆♦❣✉❡✐r❛✱ ✷✵✶✷❪ ❛ r❡❞✉çã♦ ❞❡ ❝✉st♦s ♥❛ ❣❡stã♦ ❞❡

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

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

P❛r❛ ❛ss❡❣✉r❛r q✉❡ ♦s ♠❛t❡r✐❛✐s ❡st❡❥❛♠ ❞✐s♣♦♥í✈❡✐s✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ♠❛♥t❡r ✉♠

❞❡t❡r♠✐♥❛❞♦ ♥í✈❡❧ ❞❡ ❡st♦q✉❡✳ ■ss♦ é ♥❡❝❡ssár✐♦ ❞❡✈✐❞♦ ❛ ✐♥❝❡rt❡③❛ ❡①✐st❡♥t❡ ♥❛ ♣r❡✈✐sã♦

❞❡ ❞❡♠❛♥❞❛s ❢✉t✉r❛s✳ ▼❛✐s ✐♥❢♦r♠❛çõ❡s ♣♦❞❡♠ s❡r ✈✐st❛s ❡♠ ❬P♦③♦✱ ✷✵✵✵❪✳

❈♦♠ ❜❛s❡ ♥❛s ♠❛♥✉t❡♥çõ❡s ❝✐t❛❞❛s ♥❛ s❡çã♦ ✷✳✶✳✷✱ ❛s tr♦❝❛s ❞❡ ♠✉✐t❛s ❞❛s ♣❡ç❛s

❞❡ r❡♣♦s✐çã♦ sã♦ ❢❡✐t❛s ♠❡❞✐❛♥t❡ ✐♥s♣❡çã♦ ❞❡ s✉❛ ❝♦♥❞✐çã♦ ❛t✉❛❧✳ ■ss♦ ♦❝♦rr❡ ❝♦♠

♠❡♥♦s ❢r❡q✉ê♥❝✐❛ ♥❛ ♠❛♥✉t❡♥çã♦ ❣❡r❛❧✱ ♣♦ré♠ t❡♠ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛ ♥❛s ♠❛♥✉t❡♥çõ❡s

✐♥t❡r♠❡❞✐ár✐❛s ❡ ❜ás✐❝❛s✳ P❛r❛ ❛❧❣✉♠❛s s✐t✉❛çõ❡s✱ ❛ tr♦❝❛ ❞❛s ♣❡ç❛s é ♦❜r✐❣❛tór✐❛✳ ❈♦♠

✐ss♦✱ t❡♠✲s❡ ✉♠❛ ❧✐st❛ ❞❡ ♠❛t❡r✐❛✐s q✉❡ s❡♠♣r❡ s❡rã♦ tr♦❝❛❞♦s ❞✉r❛♥t❡ ❛ ♠❛♥✉t❡♥çã♦ ❛

s❡r ❡①❡❝✉t❛❞❛ ❡ ♦✉tr❛ ❧✐st❛ ❞❛s ♣❡ç❛s q✉❡ t❡rã♦ tr♦❝❛ ❝♦♥❞✐❝✐♦♥❛❧✱ ❛ q✉❛❧ é ❡st♦❝ást✐❝❛✳

P❛r❛ q✉❡ s❡❥❛ ❢❡✐t❛ ❛ ♣r❡✈✐sã♦ ❞❡ ❣❛st♦s ❛♥✉❛✐s ❝♦♠ ❡st❛s tr♦❝❛s ♦❜r✐❣❛tór✐❛s ❡

❡st♦❝ást✐❝❛s✱ é ❧❡✈❛❞❛ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ✈❛❣õ❡s ❛ s❡r❡♠ ♠❛♥✉t❡♥✐❞♦s

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

♣♦ssí✈❡❧ s❛❜❡r ❝♦♠ ❝❡rt❡③❛ q✉❛♥t❛s ♣❡ç❛s ❞❡ tr♦❝❛ ♦❜r✐❣❛tór✐❛ s❡rã♦ ♥❡❝❡ssár✐❛s ❡ ❡❢❡t✉❛r

❛ ❝♦♠♣r❛ ❛♥t❡❝✐♣❛❞❛ ❞❛s ♠❡s♠❛s✳ ❏á ♦s ♠❛t❡r✐❛✐s ❞❡ tr♦❝❛ ❝♦♥❞✐❝✐♦♥❛❧ ♣r❡❝✐s❛♠ s❡r

♣r❡✈✐st♦s ♣❛r❛ q✉❡ ♥ã♦ ❤❛❥❛ ♣r♦❜❧❡♠❛s ❞❡ ❢❛❧t❛ ❞♦s ♠❡s♠♦s ❞✉r❛♥t❡ ♦ ♣❡rí♦❞♦ ❞❡

♠❛♥✉t❡♥çõ❡s✳ ❊st❛s ♣r❡✈✐sõ❡s ♣❛r❛ ♦ ❛♥♦ s❡❣✉✐♥t❡ ♣♦❞❡♠ s❡r ❢❡✐t❛s ♣♦r ♠❡✐♦ ❞❛ t❛①❛

❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦s ♠❛t❡r✐❛✐s ❛♦ ❧♦♥❣♦ ❞♦ ♣❡rí♦❞♦ ❛♥t❡r✐♦r✳

P❛r❛ ❡❢❡t✉❛r ♦ ❝á❧❝✉❧♦ ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s✱ sã♦

❧❡✈❛❞❛s ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ q✉❛♥t✐❞❛❞❡ ❡ t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ r❡❛❧✐③❛❞❛s ❞✉r❛♥t❡ ♦ ❛♥♦

❡ ❛ q✉❛♥t✐❞❛❞❡ ❣❛st❛ ❞❡ ❝❛❞❛ ♠❛t❡r✐❛❧✳ ❈♦♠ ✐ss♦✱ t❡♠✲s❡ ✉♠❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

❡s♣❡❝í✜❝❛ ♣❛r❛ ❝❛❞❛ ♣❡ç❛ ❡♠ ❝❛❞❛ ✉♠ ❞♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ r❡❛❧✐③❛❞❛s✳ ❆ ❡q✉❛çã♦



✷✳✶✳ ❉❡❢✐♥✐çã♦ ❞♦ ♣r♦❜❧❡♠❛ ✶✸

✭✷✳✶✮ ❛♣r❡s❡♥t❛ ❛ ❢♦r♠❛ ❝♦♠ q✉❡ é ❢❡✐t♦ ♦ ❝á❧❝✉❧♦ ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳

tsi,j = qmsi,j/qmrj ✭✷✳✶✮

❖♥❞❡✿

tsi,j✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧ i ♣❛r❛ ♦ t✐♣♦ ❞❡ ♠❛♥✉t❡♥çã♦ j❀

qmsi,j✿ q✉❛♥t✐❞❛❞❡ ❞♦ ♠❛t❡r✐❛❧ i q✉❡ ❢♦✐ s✉❜st✐t✉í❞♦ ❞✉r❛♥t❡ ❛ r❡❛❧✐③❛çã♦ ❞❛s

♠❛♥✉t❡♥çõ❡s ❞♦ t✐♣♦ j ♥♦ ♣❡rí♦❞♦ ❛✈❛❧✐❛❞♦❀

qmrj✿ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s ❞♦ t✐♣♦ j r❡❛❧✐③❛❞❛s ❞✉r❛♥t❡ ♦ ♣❡rí♦❞♦ ❛✈❛❧✐✲

❛❞♦❀

❈♦♠ ❛ ❡q✉❛çã♦ ✭✷✳✶✮ sã♦ ♦❜t✐❞❛s ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s

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

q✉❛✐s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ s❡rã♦ r❡❛❧✐③❛❞❛s ♥♦ ♣❡rí♦❞♦ ❢✉t✉r♦✳ ❊st❛s ✐♥❢♦r♠❛çõ❡s sã♦

✉t✐❧✐③❛❞❛s ♣❛r❛ ❛ ♣r❡✈✐sã♦ ❞❛ q✉❛♥t✐❞❛❞❡ ♥❡❝❡ssár✐❛ ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s✱ s❡♥❞♦

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

❞♦ ♣❡rí♦❞♦ ✈✐♥❞♦✉r♦✳

❙❡❣✉♥❞♦ ❬❇❡rt♦❧❞❡ ✫ ❏✉♥✐♦r✱ ✷✵✶✸❪✱ ❛ ✉t✐❧✐③❛çã♦ ❛♣❡♥❛s ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

♥ã♦ é ❛ ♠❡❧❤♦r ❢♦r♠❛ ♣❛r❛ s❡ ♦❜t❡r ❛❝✉rá❝✐❛ ♥❛ ♣r❡✈✐sã♦ ❞❛ ❞❡♠❛♥❞❛✱ ♣♦✐s ❛ ♠❡s♠❛ ♥ã♦

♣r❡✈ê ❛s ✐♥❝❡rt❡③❛s ❡①✐st❡♥t❡s ♥❡st❡ ♣r♦❝❡ss♦✳ P♦ré♠✱ ♣❛r❛ s❡ t❡r ✉♠❛ ♠❡❧❤♦r ❢♦r♠❛ ❞❡

♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s é ♥❡❝❡ssár✐♦ ✉♠❛ ❜❛s❡ ❞❡ ❞❛❞♦s r♦❜✉st❛ q✉❡ ♣❡r♠✐t❛ ❢❛③❡r ✉♠❛

r❡❣r❡ssã♦ ❡ ❝r✐❛çã♦ ❞❡ ✉♠ ♠♦❞❡❧♦ ❛❞❡q✉❛❞♦✳ P❛r❛ ❡♠♣r❡s❛s q✉❡ ♥ã♦ ♣♦ss✉❡♠ ❡st❛s

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

❛♥t❡r✐♦r s❡ t♦r♥❛ ❛ ♦♣çã♦ ❡①✐st❡♥t❡ ♣❛r❛ ❡st❡ ✜♠✱ ♣♦ré♠ ❡st❛s ✐♥❝❡rt❡③❛s ❣❡r❛♠ r✐s❝♦s

♥❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s✱ ♦s q✉❛✐s ♣♦❞❡♠ ❣❡r❛r ♣r❡❥✉í③♦s ♣❛r❛ ❛s ❡♠♣r❡s❛s✳

✷✳✶✳✹ ●❡stã♦ ❞❡ r✐s❝♦s

❈♦♠ ❛s ✐♥❝❡rt❡③❛s ✐♥❡r❡♥t❡s à ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✱ ❢❛③✲s❡

♥❡❝❡ssár✐♦ ❞✐s♣❡♥❞❡r ❡s❢♦rç♦s ♣❛r❛ ❣❡r✐r ♦s ♠❡s♠♦s✳ ❆ ❣❡stã♦ ❞❡ r✐s❝♦s é ✉♠❛ té❝♥✐❝❛

✉t✐❧✐③❛❞❛ ♣❛r❛ ♠✐♥✐♠✐③❛r ♣r❡❥✉í③♦s ❝❛✉s❛❞♦s ♣♦r s✐t✉❛çõ❡s ♥ã♦ ♣r❡✈✐st❛s q✉❡ ♣♦❞❡♠

❢❛③❡r ❝♦♠ q✉❡ ❛s ❡♠♣r❡s❛s ✐♥t❡rr♦♠♣❛♠ s✉❛s ❧✐♥❤❛s ❞❡ ♣r♦❞✉çã♦ ♦✉ s✉❛ ♣r❡st❛çã♦ ❞❡

s❡r✈✐ç♦s ❡♠ ❢✉♥çã♦ ❞❡ ❢❛❧t❛ ❞❡ ❡st♦q✉❡ ❞❡ ♣❡ç❛s✳ ❬❙✐♠❝❤✐✲▲❡✈✐ ❡t ❛❧✳✱ ✷✵✵✾❪ ❞❡✜♥❡♠ ❞♦✐s

t✐♣♦s ❞❡ r✐s❝♦s✿ ♦s r✐s❝♦s ✉♥❦♥♦✇♥✲✉♥❦♥♦✇♥ ❡ ♦s r✐s❝♦s ❦♥♦✇♥✲✉♥❦♥♦✇♥✳

❖s r✐s❝♦s ✉♥❦♥♦✇♥✲✉♥❦♥♦✇♥ sã♦ r✐s❝♦s ♠❛✐s ❞✐❢í❝❡✐s ❞❡ ❝♦♥tr♦❧❛r✱ ♣♦✐s sã♦ ❛s✲

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



✶✹ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

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

t❡rr♦r✐st❛s✱ r✐s❝♦s ❣❡♦♣♦❧ít✐❝♦s ❞❡♥tr❡ ♦✉tr♦s✳

❏á ♦s r✐s❝♦s ❦♥♦✇♥✲✉♥❦♥♦✇♥ ♣♦ss✉❡♠ tr❛t❛t✐✈❛s ♠❛✐s ❢á❝❡✐s ❞❡ s❡ ❢❛③❡r ♣♦r s❡r❡♠

r✐s❝♦s ♦s q✉❛✐s sã♦ ♣❛ssí✈❡✐s ❞❡ q✉❛♥t✐✜❝❛çã♦✳ ❈♦♠♦ ❡①❡♠♣❧♦✱ t❡♠✲s❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡

❢♦r♥❡❝❡❞♦r❡s ❡♠ t❡r♠♦s ❞❡ t❡♠♣♦ ❞❡ ❡♥tr❡❣❛ ❞❡ ♠❛t❡r✐❛✐s✱ ♣r♦❜❧❡♠❛s ♥❛ ❢❛❜r✐❝❛çã♦ ❞❡

♣❡ç❛s✱ ♣r♦❜❧❡♠❛s ♥❛ ❡①❡❝✉çã♦ ❡ ♠✉❞❛♥ç❛s ❞❡ ♠❡r❝❛❞♦✳

❊♥tr❡ ♦s ❞♦✐s ❡①tr❡♠♦s ❞❡ r✐s❝♦s ❝✐t❛❞♦s ❛❝✐♠❛✱ ❡①✐st❡♠ ✈ár✐♦s ♦✉tr♦s r✐s❝♦s q✉❡ sã♦

♣❛ssí✈❡✐s ❞❡ tr❛t❛♠❡♥t♦ ❛té ❝❡rt♦ ♣♦♥t♦✳ P❛r❛ t❛♥t♦✱ ❡①✐st❡♠ ✈ár✐❛s té❝♥✐❝❛s q✉❡ ♣♦❞❡♠

❣❛r❛♥t✐r ✉♠❛ ❣❡stã♦ ❝♦rr❡t❛ ❞❡ r✐s❝♦s✱ t❛✐s ❝♦♠♦ ❝r✐❛çã♦ ❞❡ r❡❞✉♥❞â♥❝✐❛s✱ ❝r✐❛çã♦ ❞❡

❝♦♥tr❛t♦s ❞❡ ❧♦♥❣♦ ♣r❛③♦✱ ✉t✐❧✐③❛çã♦ ❞❡ ❡str❛té❣✐❛s ❝♦♠♣❡♥s❛t✐✈❛s ❡ t❛♠❜é♠ ❡str❛té❣✐❛s

✢❡①í✈❡✐s✳ P❛r❛ ♠❛✐s ✐♥❢♦r♠❛çõ❡s✱ ✈❡❥❛ ❬❙✐♠❝❤✐✲▲❡✈✐ ❡t ❛❧✳✱ ✷✵✵✾❪✳

◆❛ s❡q✉ê♥❝✐❛ é ❛♣r❡s❡♥t❛❞♦ ✉♠ ❧❡✈❛♥t❛♠❡♥t♦ ❜✐❜❧✐♦❣rá✜❝♦ r❡❧❛❝✐♦♥❛❞♦ ❛ ♣r❡✈✐sã♦

❞❡ ❞❡♠❛♥❞❛s ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳

✷✳✷ ❚r❛❜❛❧❤♦s ❘❡❧❛❝✐♦♥❛❞♦s

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

❞❡ ❛t✐✈♦s ♣❛r❛ ❛ ♠❛✐♦r✐❛ ❞❛s ❡♠♣r❡s❛s✱ ❛ ♣r❡✈✐sã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ é ✉♠ t❡♠❛

r❡❝♦rr❡♥t❡ ♥❛ ❧✐t❡r❛t✉r❛✱ ❝♦♠♦ ♣♦❞❡ s❡r ✈✐st♦ ❡♠ ❬❲❛♥❣ ✫ ❙②♥t❡t♦s✱ ✷✵✶✶❀ ❇❛❝❝❤❡tt✐ ✫

❙❛❝❝❛♥✐✱ ✷✵✶✷❀ ❉❡❦❦❡r ❡t ❛❧✳✱ ✷✵✶✸❀ ❞❡r ❆✉✇❡r❛❡r ❡t ❛❧✳✱ ✷✵✶✾❪✮✳

❉❡♥tr❡ ♦s tr❛❜❛❧❤♦s ♣❡sq✉✐s❛❞♦s✱ ♦s ♠❡s♠♦s ❢♦r❛♠ s❡♣❛r❛❞♦s ❡♠ três ❝❛t❡❣♦r✐❛s

❞✐st✐♥t❛s✿ ✐✮ ♦s tr❛❜❛❧❤♦s ❢♦❝❛❞♦s s♦♠❡♥t❡ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ♣♦r ♠❡✐♦ ❞❡ sér✐❡s

t❡♠♣♦r❛✐s❀ ✐✐✮ ♦s tr❛❜❛❧❤♦s q✉❡ ❢♦❝❛♠ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦

♣♦r ♠❡✐♦ ❞❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞❛s ♣❡ç❛s ❡ ✐♥❢♦r♠❛çõ❡s ❞♦s s❡✉s ❛t✐✈♦s ❜❛s❡❀ ✐✐✐✮ ❡ ♦s tr❛❜❛✲

❧❤♦s q✉❡ ❢❛③❡♠ ♦ ❝♦♠♣❛r❛t✐✈♦ ❡♥tr❡ ♣r❡✈✐sã♦ ♣♦r sér✐❡s t❡♠♣♦r❛✐s ❡ ♣r❡✈✐sã♦ ❜❛s❡❛❞❛

♥❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞❛s ♣❡ç❛s✳ ❊ss❡s tr❛❜❛❧❤♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛s s❡çõ❡s s❡❣✉✐♥t❡s✳

✷✳✷✳✶ Pr❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ♣♦r sér✐❡s t❡♠♣♦r❛✐s

◆♦ ❛rt✐❣♦ ❞❡ ❲✐❧❧❡♠❛✐♥ ❡t ❛❧✳ ❬✷✵✵✹❪ é ❡❢❡t✉❛❞❛ ✉♠❛ ❝♦♠♣❛r❛çã♦ ❡♥tr❡ ♦s ♠ét♦❞♦s ❞❡

s✉❛✈✐③❛çã♦ ❡①♣♦♥❡♥❝✐❛❧✱ ❈r♦st♦♥ ❡ ♦ ♠ét♦❞♦ ❜♦♦tstr❛♣♣✐♥❣ ❛❞❛♣t❛❞♦ ♣r♦♣♦st♦ ♣❡❧♦s

❛✉t♦r❡s✳ ◆❡❧❡ ♦s ♠ét♦❞♦s sã♦ ❝♦♠♣❛r❛❞♦s ❛tr❛✈és ❞❡ t❡st❡s ✉t✐❧✐③❛♥❞♦ ♥♦✈❡ ❜❛s❡s ❞❡

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

♠ét♦❞♦ ❜♦♦tstr❛♣♣✐♥❣ ❛❞❛♣t❛❞♦ ❢♦✐ ♦ ♠❛✐s ♣r❡❝✐s♦ ❞❡♥tr❡ ♦s três✳ ❏á ♦s ♠ét♦❞♦s ❞❡

❈r♦st♦♥ ❡ s✉❛✈✐③❛çã♦ ❡①♣♦♥❡♥❝✐❛❧ ♥ã♦ ❛♣r❡s❡♥t❛r❛♠ ❞✐❢❡r❡♥ç❛s ❡st❛t✐st✐❝❛♠❡♥t❡ r❡❧❡✲

✈❛♥t❡s ❡♥tr❡ s✐✳ ❉❡✈✐❞♦ ❛ ♣r❡✈✐sã♦ ❞❛ ❞❡♠❛♥❞❛ t❡r s✐❞♦ ❡❢❡t✉❛❞❛ ♣❛r❛ ✶✱ ✸ ❡ ✻ ♠❡s❡s✱



✷✳✷✳ ❚r❛❜❛❧❤♦s ❘❡❧❛❝✐♦♥❛❞♦s ✶✺

❢♦✐ ♣❡r❝❡❜✐❞♦ q✉❡ ❛ ♣r❡❝✐sã♦ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ❢♦✐ ❞❡❝❛✐♥❞♦✱ ♣♦ré♠ ♦ ♠❡s♠♦ ❛✐♥❞❛

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

❖✉tr♦ tr❛❜❛❧❤♦ ❢♦❝❛❞♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ♣♦r ❋✐❧❤♦ ❡t ❛❧✳

❬✷✵✶✸❪✱ ♦ q✉❛❧ ✈✐s❛ ❛ ♣r❡✈❡r ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❜♦❧s❛s ❞❡ ❝♦♠♣♦♥❡♥t❡s s❛♥❣✉í♥❡♦s s❡rã♦ r❡✲

q✉✐s✐t❛❞❛s ♣❛r❛ s✉♣r✐r ❛ ❞❡♠❛♥❞❛ ❞♦s ❤♦s♣✐t❛✐s ❡ ❞❡ ❝❡♥tr♦s ❞❡ s❛ú❞❡✳ ❋♦✐ ❞❡s❡♥✈♦❧✈✐❞♦

✉♠ ❛♣❧✐❝❛t✐✈♦ ❞❡ ✐❞❡♥t✐✜❝❛çã♦ ❞❡ ♠♦❞❡❧♦s ❜❛s❡❛❞♦ ❡♠ ❇❏✲❙❆❘■▼❆ ♣r♦❝❡❞✐♠❡♥t♦ ❇♦①

❡ ❏❡♥❦✐♥s ❞❡ ✐❞❡♥t✐✜❝❛çã♦ ❞❡ ♠♦❞❡❧♦s ❙❆❘■▼❆ ❞❡ sér✐❡s t❡♠♣♦r❛✐s ❬❇♦① ✫ ❏❡♥❦✐♥s✱

✶✾✾✹❪✮ ❡✱ ❝♦♠ ❜❛s❡ ♥❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❡st❡s ♠♦❞❡❧♦s✱ ❡❢❡t✉❛ ❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ❢✉✲

t✉r❛s✳ ❈♦♠♦ r❡s✉❧t❛❞♦ ❞❡st❡ ❡st✉❞♦✱ ❢♦✐ ❛♣r❡s❡♥t❛❞♦ ✉♠ ❛♣❧✐❝❛t✐✈♦ ❝❛♣❛③ ❞❡ ✐❞❡♥t✐✜❝❛r

♦ ♠❡❧❤♦r ♠♦❞❡❧♦ ❞❡♥tr❡ ♦s ♠♦❞❡❧♦s ❡♥❝♦♥tr❛❞♦s✳ P♦st❡r✐♦r♠❡♥t❡✱ ♦ ♠♦❞❡❧♦ s❡❧❡❝✐♦♥❛❞♦

é ❡str✉t✉r❛❞♦ ❡ ✉t✐❧✐③❛❞♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛ ❞♦s ❝♦♠♣♦♥❡♥t❡s s❛♥❣✉í♥❡♦s ❝♦♠ ♦

♦❜❥❡t✐✈♦ ❞❡ ♠✐♥✐♠✐③❛r ❛s ♣❡r❞❛s ♣♦r ♥ã♦ ✉t✐❧✐③❛çã♦ ❞♦s ♠❛t❡r✐❛✐s ❡st♦❝❛❞♦s ✭❞❡✈✐❞♦ ❛♦s

♠❡s♠♦s s❡r❡♠ ♣❡r❡❝í✈❡✐s✮ ❡ t❛♠❜é♠ ♠✐♥✐♠✐③❛r ❛ ❢❛❧t❛ ❞♦ s❛♥❣✉❡✳

✷✳✷✳✷ Pr❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛s ✉t✐❧✐③❛♥❞♦ ❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞❛s

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

❖ ❛rt✐❣♦ ❞❡ ❬❉❡❦❦❡r ❡t ❛❧✳✱ ✷✵✶✸❪ ❛❜♦r❞❛ ♦ ❡st✉❞♦ ❞♦ ✐♠♣❛❝t♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ♣❡ç❛s ❞❡

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

❡stã♦ ✐♥st❛❧❛❞❛s✱ ♦s q✉❛✐s sã♦ ❞❡♥♦♠✐♥❛❞♦s ❛t✐✈♦s ❜❛s❡✳ ❙❡❣✉♥❞♦ ♦s ❛✉t♦r❡s✱ ❛❧❣✉♥s

❞♦s ♣r♦❜❧❡♠❛s ❝❛✉s❛❞♦r❡s ❞❛ ❞✐♠✐♥✉✐çã♦ ❞♦ ♥í✈❡❧ ❞❡ ❛ss❡rt✐✈✐❞❛❞❡ ❞❛ ♣r❡✈✐sã♦ ❞❡ ♣❡ç❛s

❞❡ r❡♣♦s✐çã♦ sã♦ ❛ ✐♥t❡r♠✐tê♥❝✐❛ ♥❛s ❞❡♠❛♥❞❛s ❞❡ss❛s ♣❡ç❛s✱ s✉❛ ❜❛✐①❛ ♠♦✈✐♠❡♥t❛çã♦

❡ ❛s ❛❧t❡r❛çõ❡s ♥♦s ❝✐❝❧♦s ❞❡ ✈✐❞❛ ❞❛s ♠❡s♠❛s✳ P❛r❛ ♠✐♥✐♠✐③❛r ❡st❡s ✐♠♣❛❝t♦s✱ ❢♦✐

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

❡ ❛❝✉rá❝✐❛ ❞❛s ♣r❡✈✐sõ❡s✳ ❈♦♥t✉❞♦✱ é ❝✐t❛❞♦ ♦ q✉ã♦ ❞❡s❛✜❛❞♦r ♣♦❞❡ s❡r ♦ ♣r♦❝❡ss♦

❞❡ ❝♦❧❡t❛ ❞❡st❛s ✐♥❢♦r♠❛çõ❡s✱ ✈✐st♦ q✉❡ ❡①✐st❡♠ ✈ár✐♦s t✐♣♦s ❞❡ ❛t✐✈♦s ❜❛s❡✱ ❝❛❞❛ ✉♠

❝♦♠ s✉❛s ❝♦♥✜❣✉r❛çõ❡s ❡ ♣❛rt✐❝✉❧❛r✐❞❛❞❡s✳ ❖✉tr♦ ❞❡s❛✜♦ ❛♣r❡s❡♥t❛❞♦ é ❧✐❞❛r ❝♦♠

❛ ❢❛❧t❛ ❞❡ ✐♥❢♦r♠❛çã♦ ❞❡ss❡s ❛t✐✈♦s ❜❛s❡ ♦✉ ❝♦♠ ❛ ❞✐✜❝✉❧❞❛❞❡ ❞❡ ❝♦♥s♦❧✐❞❛çã♦ ❞❛s

✐♥❢♦r♠❛çõ❡s ❛s q✉❛✐s ❡stã♦ ❡s♣❛❧❤❛❞❛s ❡♠ ❞✐✈❡rs♦s s✐st❡♠❛s ❧❡❣❛❞♦s✳ ❚❛♠❜é♠ sã♦

❢❛t♦r❡s q✉❡ ❝♦♥tr✐❜✉❡♠ ♣❛r❛ ❛ ❜❛✐①❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ♥❛s ♣r❡✈✐sõ❡s ❞❡ ❞❡♠❛♥❞❛ ❛ ❣r❛♥❞❡

q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ç❛s ❞✐st✐♥t❛s ❡ ❛ ❛❧t❛ ❝r✐t✐❝✐❞❛❞❡ ❞♦s ❛t✐✈♦s q✉❡ ❛s ✉t✐❧✐③❛♠✳ P♦r

✜♠✱ é ❝✐t❛❞♦ q✉❡ ❡①✐st❡♠ ♠✉✐t♦s ❜❡♥❡❢í❝✐♦s ❞❡ s❡ ✉t✐❧✐③❛r ❛s ✐♥❢♦r♠❛çõ❡s ❝♦❧❡t❛❞❛s ❞♦s

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

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

♠❛t❡r✐❛✐s✳

❊♠ ❇❛r❛❜❛❞✐ ❡t ❛❧✳ ❬✷✵✶✹❪ é ❛♣r❡s❡♥t❛❞♦ ✉♠ tr❛❜❛❧❤♦ ❝✉❥♦ ❢♦❝♦ é ❛ ❛♣❧✐❝❛çã♦ ❞❡

♠♦❞❡❧♦s ❞❡ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❝♦♠ ❝♦✈❛r✐á✈❡✐s ♥❛ ♣r❡❞✐çã♦ ❡ ♦t✐♠✐③❛çã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦✲



✶✻ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

s✐çã♦✳ ◆❡st❡ ❡st✉❞♦ ❢♦✐ ♠♦str❛❞♦ ❝♦♠♦ ❛ ♣r❡✈✐sã♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❜❛s❡❛❞❛ ♥❛s

❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞♦s ✐t❡♥s é ✉♠❛ ❜♦❛ ❡str❛té❣✐❛ ♣❛r❛ ♣r❡✈❡♥✐r ♣r♦❜❧❡♠❛s

❞❡ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛❧ ❡ ♣❡r❞❛s ♣♦r t❛❧✳ ❋♦✐ ✈✐st♦ q✉❡ ♣❛r❛ ✉♠❛ ♣r❡✈✐sã♦ ❡❢❡t✐✈❛✱ ❞❡✈❡

s❡r ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♥ã♦ s♦♠❡♥t❡ ❛ t❛①❛ ❞❡ ❢❛❧❤❛ ❞♦s ♠❛t❡r✐❛✐s ♠❛s t❛♠❜é♠

❛s ❝♦♥❞✐çõ❡s ❞♦ ❛♠❜✐❡♥t❡ ❡ ❛s ❝❛r❛❝t❡ríst✐❝❛s ♦♣❡r❛❝✐♦♥❛✐s✳ ◆❡st❛s ❝♦♥❞✐çõ❡s✱ ❢♦r❛♠

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

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

✭Pr♦♣♦rt✐♦♥❛❧ ❤❛③❛r❞ ♠♦❞❡❧ ✲ P❍▼✮✳ ❖s t❡st❡s r❡❛❧✐③❛❞♦s ♣❛r❛ ✈❛❧✐❞❛çã♦ ❞❛ ♠❡t♦❞♦✲

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

❞✐st✐♥t♦s ❞❡ r♦❝❤❛✳ ❊st❡s ❛t✐✈♦s ♣♦ss✉❡♠ t✐♣♦s ❞✐❢❡r❡♥t❡s ❞❡ ❜r♦❝❛s ❞❡ ♣❡r❢✉r❛çã♦ ✭♣❡✲

ç❛s ❛ s❡r❡♠ r❡♣♦st❛s✮✱ ❛s q✉❛✐s ✈❛r✐❛♠ ❞❡ ❞✉r❛çã♦ ❡ ♣r❡ç♦✳ ❈♦♠ ✐ss♦ ❢♦✐ ❡❢❡t✉❛❞❛ ❛

♣r❡✈✐sã♦ ❞❡ ❝♦♥s✉♠♦ ❞❡st❛s ❜r♦❝❛s ❡✱ ♣♦st❡r✐♦r♠❡♥t❡✱ ❛ ♦t✐♠✐③❛çã♦ ❞❡ q✉❛tr♦ ❝❡♥ár✐♦s✱

❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❞♦✐s t✐♣♦s ❞❡ r♦❝❤❛ ❡ ❞♦✐s t✐♣♦s ❞❡ ❜r♦❝❛✳ P♦r ✜♠✱ ❢♦r❛♠ ❡♥✲

❝♦♥tr❛❞♦s ♦s ❝✉st♦s ❞❡ ❝❛❞❛ ✉♠ ❞♦s ❝❡♥ár✐♦s ❡♠ ✉♠ ♣❡rí♦❞♦ ❞❡ ✶✵ ❛♥♦s✱ s❡♥❞♦ ❞❡✜♥✐❞♦

q✉❡ ♦ ♠❡❧❤♦r ❞❡❧❡s é ❛q✉❡❧❡s q✉❡ ❛♣r❡s❡♥t♦✉ ♦ ♠❡❧❤♦r tr❛❞❡✲♦✛ ❡♥tr❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡

♠❡tr♦s ♣❡r❢✉r❛❞♦s ❡ ♦ ❝✉st♦ t♦t❛❧ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ♥❡❝❡ssár✐❛s ♣❛r❛ ❡①❡❝✉çã♦ ❞♦

tr❛❜❛❧❤♦✳

◆♦ tr❛❜❛❧❤♦ ❞❡ ❍✉ ❡t ❛❧✳ ❬✷✵✶✽❪ é ❛♣r❡s❡♥t❛❞♦ ✉♠ ❢r❛♠❡✇♦r❦ ❞❡ ♣❡sq✉✐s❛ ♦♣❡✲

r❛❝✐♦♥❛❧ ❢♦❝❛❞♦ ❡♠✿ ✐✮ ❣❡stã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦❀ ✐✐✮ ❢❛s❡s ❞♦ ❝✐❝❧♦ ❞❡ ✈✐❞❛ ❞♦s

❡q✉✐♣❛♠❡♥t♦s ❡ s✉❛s ♣r✐♥❝✐♣❛✐s t❛r❡❢❛s❀ ✐✐✐✮ t❛r❡❢❛s ❞❛ ♣❡sq✉✐s❛ ♦♣❡r❛❝✐♦♥❛❧ q✉❡ ❛♣♦✐❛♠

♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳ ◆❡❧❡ sã♦ ❛❜♦r❞❛❞♦s ❢❛t♦r❡s ❝♦♠♦ ❝♦♥✜❛❜✐❧✐✲

❞❛❞❡ ❡ t❛①❛ ❞❡ ❢❛❧❤❛ ❞❛s ♣❡ç❛s ❡ ♥ã♦ só ♦s ❞❛❞♦s ✉t✐❧✐③❛❞♦s ♥❛s sér✐❡s t❡♠♣♦r❛✐s ❝♦♠♦

❛ ♠❛✐♦r✐❛ ❞❛s ♣❡sq✉✐s❛s✳ ❚❛♠❜é♠ é ❧❡✈❛❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♦ st❛t✉s ❞♦ ❛t✐✈♦ ❜❛s❡

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

❛ ✐♥✢✉ê♥❝✐❛ ❞♦ ❛♠❜✐❡♥t❡ ♦♣❡r❛❝✐♦♥❛❧✳ ❆❧é♠ ❞❡ ❢❛③❡r ✉♠❛ r❡✈✐sã♦ ❜❛s❡❛❞❛ ❡♠ t♦❞❛s ❛s

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

❢r❛♠❡✇♦r❦ ♣r♦♣♦st♦ ✐♥❝❧✉✐ q✉❡stõ❡s ❛♠❜✐❡♥t❛✐s ♥♦s ♦❜❥❡t✐✈♦s ❞♦ ♠❡s♠♦✳ ❆❧é♠ ❞✐ss♦

❡❧❡ ♣r♦♣õ❡ t❛♠❜é♠ ❛ ✐♥❝❧✉sã♦ ❞❛ ❢❛s❡ 0 q✉❡ é ❛ ❢❛s❡ ❞❡ ♣ré✲✈✐❞❛ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳

P♦r ✜♠ é ❞✐t♦ q✉❡ ♥ã♦ ❢♦r❛♠ ✐♥❝❧✉í❞♦s ♥❛ r❡✈✐sã♦ ♦s ❛♣❧✐❝❛t✐✈♦s ❡ s✐st❡♠❛s ❞❡ s♦❢t✇❛r❡

❞❡✈✐❞♦ ❛♦s ♠❡s♠♦s ❛❜r❛♥❣❡r❡♠ t♦❞❛s ❛s ❢❛s❡s ❡ ❞✐s❝✐♣❧✐♥❛s ❡♥❣❧♦❜❛❞❛s ♣❡❧♦ ❢r❛♠❡✇♦r❦

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

♣❡sq✉✐s❛s ❝✐❡♥tí✜❝❛s ❥á ❡❢❡t✉❛❞❛s ❡ ♦s s✐st❡♠❛s ❞❡s❡♥✈♦❧✈✐❞♦s✳ ❈♦♠ ✐ss♦ é ✜♥❛❧✐③❛❞♦ ♦

tr❛❜❛❧❤♦ ❛♣r❡s❡♥t❛♥❞♦ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❞✐♠✐♥✉✐r ❛ ❧❛❝✉♥❛ ❡♥tr❡ ❛s ♣❡sq✉✐s❛s r❡❛❧✐③❛❞❛s

❡ ♦s s✐st❡♠❛s ❞❡s❡♥✈♦❧✈✐❞♦s ♣❛r❛ q✉❡ ❛s ♣❡sq✉✐s❛s s❡ t♦r♥❡♠ ♠❛✐s r❡❧❡✈❛♥t❡s ♥❛ ♣rát✐❝❛

❡ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞♦s s✐st❡♠❛s ❛♣r❡s❡♥t❡ ❛s ♠❡❧❤♦r❡s ♣rát✐❝❛s ♥❡st❛ ár❡❛ ❛s q✉❛✐s

❢♦r❛♠ ✐❞❡♥t✐✜❝❛❞❛s ♣♦r ♣❡sq✉✐s❛s ❞❡ ❛❧t❛ q✉❛❧✐❞❛❞❡✳



✷✳✷✳ ❚r❛❜❛❧❤♦s ❘❡❧❛❝✐♦♥❛❞♦s ✶✼

✷✳✷✳✸ ❈♦♠♣❛r❛t✐✈♦ ❡♥tr❡ ♣r❡✈✐sõ❡s ❞❡ ❞❡♠❛♥❞❛ ❢❡✐t❛s ♣♦r

♠❡✐♦ ❞❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞❛s ♣❡ç❛s ❡ ♣♦r sér✐❡s t❡♠♣♦r❛✐s

❖ tr❛❜❛❧❤♦ ❞❡ ❲❛♥❣ ✫ ❙②♥t❡t♦s ❬✷✵✶✶❪ t❡♠ ❝♦♠♦ ❢♦❝♦ ♣r♦♣♦r ✉♠ ♠ét♦❞♦ ❞❡ ♣r❡✈✐sã♦

❞❡ ❞❡♠❛♥❞❛s ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❞✐❢❡r❡♥t❡ ❞❛ ♠❛✐♦r✐❛ ❞♦s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ♣❛r❛

♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛ ❜❛s❡❛❞♦s ❡♠ sér✐❡s t❡♠♣♦r❛✐s✳ ❈♦♠♦ ♣r❡♠✐ss❛ ❞❡st❡ tr❛❜❛❧❤♦

t❡♠✲s❡ q✉❡ ❛s ♠❛♥✉t❡♥çõ❡s ❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❡stã♦ ❞✐r❡t❛♠❡♥t❡ ❧✐❣❛❞❛s ❡ q✉❡ é

♣♦ssí✈❡❧ ✐❞❡♥t✐✜❝❛r ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❝♦♥✜❛❜✐❧✐❞❛❞❡s ❞❡st❛s ♣❡ç❛s✳ P❛r❛ ❛ r❡❛❧✐③❛çã♦

❞♦s ❡①♣❡r✐♠❡♥t♦s✱ ❢♦✐ ❛ss✉♠✐❞♦ q✉❡ ❡♠ t♦❞❛s ❛s ✐♥s♣❡çõ❡s s❡r✐❛♠ ❡♥❝♦♥tr❛❞♦s t♦❞♦s ♦s

❞❡❢❡✐t♦s ❡①✐st❡♥t❡s✳ ❖✉tr❛ ❞❡✜♥✐çã♦ ❢♦✐ q✉❡ ❛s ✐♥s♣❡çõ❡s ❡ r❡♣❛r♦s s❡r✐❛♠ ❡①❡❝✉t❛❞♦s

❡♠ ✐♥t❡r✈❛❧♦s ✜①♦s ✭❡♠ ❞✐❛s✮ ❞❡ t = 28 ❡ q✉❡ ❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ s❡♠♣r❡ s❡r✐❛♠

s✉❜st✐t✉í❞❛s✱ ♥ã♦ ❤❛✈❡♥❞♦ ❢❛❧t❛ ❞❡ ♥❡♥❤✉♠❛ ❞❡❧❛s✳ P♦r ✜♠✱ ❢♦✐ ❞❡✜♥✐❞♦ q✉❡ ♦ t❡♠♣♦

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

❞✐str✐❜✉✐çã♦ ❲❡✐❜✉❧❧✳ ❆♣ós ❡ss❛s ❞❡✜♥✐çõ❡s✱ ❢♦r❛♠ ❢❡✐t♦s ♦s ❡①♣❡r✐♠❡♥t♦s ❡ ❝♦♠♣❛r❛❞♦s

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

♠♦❞❡❧♦ ❙❇❆ ✭❞♦ ✐♥❣❧ês✱ ❙②♥t❡t♦s✲❇♦②❧❛♥ ❆♣♣r♦①✐♠❛t✐♦♥✮✱ ❜❛s❡❛❞♦ ❡♠ sér✐❡s t❡♠♣♦r❛✐s✳

❈♦♠ ✐ss♦ ❢♦✐ ❝♦♥st❛t❛❞♦ q✉❡ ♦ ♠♦❞❡❧♦ ♣r♦♣♦st♦ ❛♣r❡s❡♥t♦✉ ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s ❡♠

q✉❛s❡ t♦❞♦s ♦s ❝❛s♦s ❛♥❛❧✐s❛❞♦s✳

❊♠ ❇❡rt♦❧❞❡ ✫ ❏✉♥✐♦r ❬✷✵✶✸❪✱ é ❢❡✐t❛ ❛ ❝♦♠♣❛r❛çã♦ ❞❡ ♠❡t♦❞♦❧♦❣✐❛s ❞❡ ♣r❡✈✐sã♦

❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❞❡ ♠♦t♦r❡s ❛ ❞✐❡s❡❧ ❞❡ ❧♦❝♦♠♦t✐✈❛s ❝♦♠ ♦ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ ❡♠

✉♠❛ ❡♠♣r❡s❛ ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦✳ ❖ ♣r♦❝❡ss♦ ✉t✐❧✐③❛❞♦ ♥❛ ❡♠♣r❡s❛ é ❜❛s❡❛❞♦

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

✈❡♥t✐✈❛s ❡ ❝♦rr❡t✐✈❛s ❡❢❡t✉❛❞❛s ❛♦ ❧♦♥❣♦ ❞❡ ✉♠ ♣❡rí♦❞♦✳ ❏á ❛s té❝♥✐❝❛s ❞❡✜♥✐❞❛s ♥❛

❧✐t❡r❛t✉r❛ q✉❡ ❢♦r❛♠ ✉t✐❧✐③❛❞❛s ❝♦♠♦ ❝♦♠♣❛r❛t✐✈♦ ❢♦r❛♠ ❛ ♠é❞✐❛ ♠ó✈❡❧✱ s✉❛✈✐③❛çã♦

❡①♣♦♥❡♥❝✐❛❧ s✐♠♣❧❡s ❬❙❛♥✐ ✫ ❑✐♥❣s♠❛♥✱ ✶✾✾✼❪✱ ❍♦❧t ❬❍♦❧t✱ ✷✵✵✹❪✱ ❈r♦st♦♥ ✭❬❈r♦st♦♥✱

✶✾✼✷❀ ❏♦❤♥st♦♥ ✫ ❇♦②❧❛♥✱ ✶✾✾✻❪✮ ❡ ♦ ♠♦❞❡❧♦ ❆❘■▼❆ ✭❬❇♦① ✫ ❏❡♥❦✐♥s✱ ✶✾✾✹❀ ❩❤❛♥❣✱

✷✵✵✸❪✮✳ ❊st❡ ❡st✉❞♦ ✉t✐❧✐③♦✉ ✉♠❛ ❜❛s❡ ❞❡ ❞❛❞♦s ❞❡ ✻✵✵ ✐t❡♥s ❡♠ ✉♠ ♣❡rí♦❞♦ ❞❡ ✹✷

♠❡s❡s✳ ❉❡st❡ ♣❡rí♦❞♦ ❢♦r❛♠ ✉t✐❧✐③❛❞♦s ✸✻ ♠❡s❡s ❝♦♠♦ ❜❛s❡ ♣❛r❛ q✉❡ ❛s ♠❡t♦❞♦❧♦❣✐❛s

❡❢❡t✉❛ss❡♠ ❛ ♣r❡✈✐sã♦ ❞♦s ♦✉tr♦s ✻ ♠❡s❡s✳ ❖ ❢♦r♠❛t♦ ❞❡ ❛✈❛❧✐❛çã♦ s❡ ❞❡✉ ♣♦r ♠❡✐♦ ❞♦

❝♦♠♣❛r❛t✐✈♦ ❡♥tr❡ ❛ ♠❡❞✐❛♥❛ ❞♦s ❡rr♦s q✉❛❞rát✐❝♦s ♠é❞✐♦s ✭❊◗▼✮ ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s

s❡✐s ♠❡t♦❞♦❧♦❣✐❛s✳ ❚❛♠❜é♠ ❢♦✐ r❡❛❧✐③❛❞♦ ✉♠ r❛♥q✉❡❛♠❡♥t♦ ❞♦s ♠ét♦❞♦s✳

❈♦♠♦ r❡s✉❧t❛❞♦ ❞❡st❡ tr❛❜❛❧❤♦✱ ❢♦✐ ✐❞❡♥t✐✜❝❛❞♦ q✉❡ t❛♥t♦ ♥❛ ♠étr✐❝❛ ❞❡ ❊◗▼

q✉❛♥t♦ ♥❛ ♠étr✐❝❛ ❞❡ r❛♥❦✐♥❣✱ ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ s✉❛✈✐③❛çã♦ ❡①♣♦♥❡♥❝✐❛❧ s✐♠♣❧❡s ❢♦✐

❛ q✉❡ ❡❢❡t✉♦✉ ❛s ♠❡❧❤♦r❡s ♣r❡✈✐sõ❡s ♣❛r❛ ❛s ❞❡♠❛♥❞❛s ❞❛s ♣❡ç❛s ♥♦s ✻ ♠❡s❡s✳ ❏á ❛

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

q✉❡ s♦♠❡♥t❡ ♦❜t❡✈❡ ♠❛✐♦r ♣r❡❝✐sã♦ ♥❛ ♣r❡✈✐sã♦ ♣❛r❛ ✐t❡♥s ❝♦♠ ♠❛✐♦r ❣✐r♦ ❡ ♠❡♥♦r❡s

✈❛r✐❛çõ❡s ♥❛s q✉❛♥t✐❞❛❞❡s ✉t✐❧✐③❛❞❛s ❡♠ ❝❛❞❛ ❞❡♠❛♥❞❛✳



✶✽ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

❏á ♥♦ tr❛❜❛❧❤♦ ❞❡ ❉r✐❡ss❡♥ ❡t ❛❧✳ ❬✷✵✶✺❪ é ♣r♦♣♦st♦ ✉♠ ❢r❛♠❡✇♦r❦ q✉❡ ❢❛③ ♦

♣❧❛♥❡❥❛♠❡♥t♦ ❡ ❝♦♥tr♦❧❡ ❞❡ t♦❞❛ ❝❛❞❡✐❛ ❞❡ s✉♣r✐♠❡♥t♦s ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳ ❉❡♥tr❡

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

❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✱ ♦ q✉❛❧ ❛✈❛❧✐❛ ❛s ❡♥tr❛❞❛s ❡ s❡❧❡❝✐♦♥❛ ♦ ♠❡❧❤♦r ♠ét♦❞♦ ❞❡

♣r❡✈✐sã♦✳ ❖s ♠♦❞❡❧♦s ❞❡ ♣r❡✈✐sã♦ ✉t✐❧✐③❛❞♦s sã♦ ❛ ♠é❞✐❛ ♠ó✈❡❧✱ ♠ét♦❞♦s ❞❡ s✉❛✈✐③❛çã♦✱

♦ ♠ét♦❞♦ ❞❡ ❈r♦st♦♥ ❡ ❜♦♦tstr❛♣♣✐♥❣✳ ❖✉tr♦ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ é ❛ ♣r❡✈✐sã♦ ❜❛s❡❛❞❛

♥❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞❛s ♣❡ç❛s✱ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ t❛①❛ ❞❡ ❢❛❧❤❛ ❞❛s ♠❡s♠❛s ❡

❡①tr❛♣♦❧❛♥❞♦ ❡st❛ t❛①❛ ♣❛r❛ ♦ ❛t✐✈♦ ❡♠ q✉❡ ❛ ♣❡ç❛ ❡stá ✐♥st❛❧❛❞❛ ❥✉♥t❛♠❡♥t❡ ❝♦♠ ❛s

❝♦♥❞✐çõ❡s ✈❛r✐á✈❡✐s ❞❡ ♦♣❡r❛çã♦✳ ❊st❡ ❢r❛♠❡✇♦r❦ ❢♦✐ ✈❛❧✐❞❛❞♦ ♠❡❞✐❛♥t❡ t❡st❡s ❡♠ ✉♠❛

❡♠♣r❡s❛ ❤♦❧❛♥❞❡s❛ ❞❡ ♠❛♥✉t❡♥çã♦ ❞❡ ♠❛t❡r✐❛✐s r♦❞❛♥t❡s ❢❡rr♦✈✐ár✐♦s ✭◆❡❞❚r❛✐♥✮ ❡ ❝♦♠

♦✉tr❛s ❡♠♣r❡s❛s ❞❡ ❞✐✈❡rs❛s ár❡❛s ❞❛ ✐♥❞ústr✐❛✱ s❡♥❞♦ ❞❡♠♦♥str❛❞❛ s✉❛ ❛♣❧✐❝❛❜✐❧✐❞❛❞❡

❡ ❜❡♥❡❢í❝✐♦s ♥♦ ♣r♦❝❡ss♦ ❞❡ ❣❡stã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳

❚♦❞♦s ♦s tr❛❜❛❧❤♦s s✉♣r❛❝✐t❛❞♦s ❢♦❝❛♠ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♣r❡✈✐sã♦ ❞❡ ♣❡ç❛s ❞❡ r❡✲

♣♦s✐çã♦ ✉t✐❧✐③❛♥❞♦ ❞✐✈❡rs♦s ♠ét♦❞♦s ❡ té❝♥✐❝❛s✳ ◆❛ ♠❛✐♦r✐❛ ❞❡❧❡s✱ ♦s ❛✉t♦r❡s ✉t✐❧✐③❛♠

♠ét♦❞♦s ❜❛s❡❛❞♦s ❡♠ sér✐❡s t❡♠♣♦r❛✐s ♣❛r❛ ❡❢❡t✉❛r ❡st❛ ♣r❡❞✐çã♦✳ ❊♠ ✉♠ ❞❡❧❡s ❢♦r❛♠

✉t✐❧✐③❛❞❛s ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦s ♠❛t❡r✐❛✐s✱ ♦♥❞❡ ❡ss❛ ❛❜♦r❞❛❣❡♠ s❡ ♠♦str♦✉

♠❡♥♦s ❡✜❝✐❡♥t❡ ❡♠ ❝♦♠♣❛r❛çã♦ ❝♦♠ ❛s sér✐❡s t❡♠♣♦r❛✐s ❛♠♣❧❛♠❡♥t❡ ❛❜♦r❞❛❞❛s ♥❛

❧✐t❡r❛t✉r❛✳ P♦r ✜♠ ❢♦✐ ❝✐t❛❞♦ ✉♠ tr❛❜❛❧❤♦ ❝✉❥❛ ♣r❡✈✐sã♦ s❡ ❜❛s❡✐❛ ♥❛ ♠❛♥✉t❡♥çã♦ ❡

t❛①❛ ❞❡ ❢❛❧❤❛s ❞♦s ❛t✐✈♦s✱ ♦♥❞❡ ❡ss❛ ❛❜♦r❞❛❣❡♠ ❛♣r❡s❡♥t♦✉ ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s q✉❡ ♦s

♠ét♦❞♦s ❜❛s❡❛❞♦s ❡♠ sér✐❡s t❡♠♣♦r❛✐s✳

❊st❡ tr❛❜❛❧❤♦ ✉t✐❧✐③❛rá ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❝♦♠♦ ❢♦r♠❛

❞❡ ♣r❡✈❡r ❛s ❞❡♠❛♥❞❛s ❞❡ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❛ s❡r❡♠ r❡❛❧✐③❛❞❛s ❡♠ ✈❛❣õ❡s ❞❡

❝❛r❣❛ ❣❡r❛❧✳ ❊ss❛ ❛❜♦r❞❛❣❡♠ s❡rá ✉t✐❧✐③❛❞❛ ❞❡✈✐❞♦ ❛♦ ❢❛t♦ ❞❡ q✉❡ ♦s ❞❛❞♦s ✉t✐❧✐③❛❞♦s

♥♦ ❝❡♥ár✐♦ ❞❡ t❡st❡s ♥ã♦ ♣❡r♠✐t❡♠ ❛ ❛♣❧✐❝❛çã♦ ❞❡ ✉♠❛ ♠❡❧❤♦r té❝♥✐❝❛ ❞❡ ❣❡r❛çã♦

❞❛ t❛①❛ ❞❡ ❢❛❧❤❛ ❞♦s ♠❛t❡r✐❛✐s ♣❛r❛ s❡r ❢❡✐t❛ ✉♠❛ ♠❡❧❤♦r ♣r❡✈✐sã♦ ❞❡ ❞❡♠❛♥❞❛ ❞♦s

♠❡s♠♦s✳ ❖✉tr♦ ♣♦♥t♦ ✐♠♣♦rt❛♥t❡ é q✉❡ ❛ ❢♦r♠❛ ❞❡ ❣❡r❛çã♦ ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

♣♦❞❡ s❡r ❛❧t❡r❛❞❛ ❢✉t✉r❛♠❡♥t❡ ♣♦✐s ❛ ♠❡s♠❛ é ✉♠❛ ❡♥tr❛❞❛ ❞❡ ❞❛❞♦s ❞❛ ❢❡rr❛♠❡♥t❛

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

❡st❛ ❛❧t❡r❛çã♦✳ ❉❡✈✐❞♦ ❛ ❡st❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ s❡r ❡st♦❝ást✐❝❛✱ s❡rá ❛♣❧✐❝❛❞❛ ✉♠❛

❢✉♥çã♦ ❜✐♥♦♠✐❛❧✱ ❜❛s❡❛❞❛ ♥❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✱ ♣❛r❛ ❡st✐♠❛r ❡st❛s ✐♥❝❡rt❡③❛s ❡

tr❛♥s❢♦r♠á✲❧❛s ❡♠ ❝✉st♦s ❞❡ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s✳ ❊st❛ ❛❜♦r❞❛❣❡♠ s❡ ❞✐❢❡r❡ ❞❛

❧✐t❡r❛t✉r❛ ❛♣r❡s❡♥t❛❞❛ ♣♦r ❢❛③❡r ❛ ♣r❡✈✐sã♦ ❞❛s ♣❡ç❛s ❡ ❛✐♥❞❛ ♠❡♥s✉r❛r ♦ ❝✉st♦ ❞♦

r✐s❝♦ ❞❛ ❢❛❧t❛ ❞❛s ♣❡ç❛s✳ ❊st❛ ❢♦r♠❛ ❞❡ ♣r❡✈✐sã♦ ❞♦ ❝✉st♦ ❞❡ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞❛s ♣❡ç❛s

❥✉♥t❛♠❡♥t❡ ❝♦♠ ❛ ♣r❡✈✐sã♦ ❞❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ♣♦r ♣❡rí♦❞♦ ♥ã♦ ❢♦✐ ❛♣r❡s❡♥t❛❞❛

❡♠ ♥❡♥❤✉♠❛ ❞❛s ❜✐❜❧✐♦❣r❛✜❛s ♣❡sq✉✐s❛❞❛s✳

❈♦♠ ✐ss♦✱ ❛ ❛❜♦r❞❛❣❡♠ ♣r♦♣♦st❛ s❡ ❞✐❢❡r❡♥❝✐❛ ❞❛s ❞❡♠❛✐s ♥ã♦ ♣❡❧❛ ❢♦r♠❛ ❝♦♠

q✉❡ tr❛t❛ ❛ ♣r❡✈✐sã♦ ❞❛s ❞❡♠❛♥❞❛s ♣♦r ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❡ s✐♠ ♣❡❧❛ ✉t✐❧✐③❛çã♦ ❞❡



✷✳✸✳ ▼❛t❡r✐❛✐s ❡ ♠ét♦❞♦s ✶✾

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

❛ ❡①❡❝✉çã♦ ❞❛s ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❞❡ ✈❛❣õ❡s ❞❡ ❝❛r❣❛ ❣❡r❛❧✳ ❆❧é♠ ❞✐ss♦✱ ♦✉tr❛

❞✐❢❡r❡♥ç❛ ❞❡st❛ ❛❜♦r❞❛❣❡♠ ❝♦♠ ♦s tr❛❜❛❧❤♦s ❝✐t❛❞♦s ❛♥t❡r✐♦r♠❡♥t❡ é q✉❡ s❡rã♦ ❞✐s♣♦♥✐✲

❜✐❧✐③❛❞❛s ✈ár✐❛s s♦❧✉çõ❡s ♦♥❞❡ ❝❛❞❛ ✉♠❛ ❞❡❧❛s ❛♣r❡s❡♥t❛rá ✉♠❛ ❧✐st❛ ❝♦♠ ❛s ♣r✐♦r✐③❛çõ❡s

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

♣r✐♦r✐③❛❞♦s ❡♠ ❝❛❞❛ s♦❧✉çã♦ ❡ q✉❛✐s ♥ã♦ s❡rã♦ ✐♥❞✐❝❛❞♦s ♣❛r❛ ❛ ❛q✉✐s✐çã♦✳

❆ s❡❣✉✐r s❡rã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ♠❛t❡r✐❛✐s ❡ ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ♥❛ ✐♠♣❧❡♠❡♥t❛çã♦

❞❛ ❢❡rr❛♠❡♥t❛ ❞❡s❡♥✈♦❧✈✐❞❛✳

✷✳✸ ▼❛t❡r✐❛✐s ❡ ♠ét♦❞♦s

❈♦♥❢♦r♠❡ s❡rá ❛♣r❡s❡♥t❛❞♦ ♥❛ s❡çã♦ ✸✳✶✱ ♦ ♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ ♣r♦♣♦st♦ ♥❡st❡ tr❛❜❛❧❤♦

é ✉♠ ♠♦❞❡❧♦ ❞❡ ♣r♦❣r❛♠❛çã♦ ❧✐♥❡❛r ✐♥t❡✐r❛ ✭P▲■✮✳ Pr♦❜❧❡♠❛s ❞❡ ♣r♦❣r❛♠❛çã♦ ❧✐♥❡❛r

✭P▲✮ ❝♦♥s✐st❡♠ ♥❛ ♠✐♥✐♠✐③❛çã♦ ❞❡ ❢✉♥çõ❡s ❞❡ ❝✉st♦ ❧✐♥❡❛r ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❛❧❝❛♥ç❛r

♦ ♠❡❧❤♦r r❡s✉❧t❛❞♦ ♣♦ssí✈❡❧ ❞❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦✳ ❖✉tr♦ ♣♦♥t♦ é q✉❡ ❛s r❡str✐çõ❡s t❛♠✲

❜é♠ ❞❡✈❡♠ s❡r ❧✐♥❡❛r❡s ❞♦ t✐♣♦ ✐❣✉❛❧❞❛❞❡s ❡✴♦✉ ❞❡s✐❣✉❛❧❞❛❞❡s✳ ❏á ❛ P▲■ ❝♦♥s✐st❡ ♥❛

✉t✐❧✐③❛çã♦ ❞❡ ✈❛r✐á✈❡✐s ❝♦♠ ✈❛❧♦r❡s ✐♥t❡✐r♦s✱ s❡♥❞♦ q✉❡ ❡st❛ ♣♦ss✉✐ ♥í✈❡❧ ❞❡ ❞✐✜❝✉❧❞❛❞❡

s✐♠✐❧❛r ❛♦s ♣r♦❜❧❡♠❛s ❞❡ P▲✳ ❆ ❞✐❢❡r❡♥ç❛ é q✉❡ ♥❛ P▲ ♦ ❡s♣❛ç♦ ❞❡ s♦❧✉çõ❡s é ✐♥✜♥✐t♦✱

❡♥q✉❛♥t♦ ♥❛ P▲■ ♦ ❡s♣❛ç♦ ❞❡ s♦❧✉çõ❡s é ✜♥✐t♦✳ P❛r❛ ♠❛✐♦r❡s ✐♥❢♦r♠❛çõ❡s✱ ❝♦♥s✉❧t❡

❬❇❛③❛r❛❛ ❡t ❛❧✳✱ ✷✵✶✶❪✳

P♦r s❡ tr❛t❛r ❞❡ ✉♠ ♣r♦❜❧❡♠❛ ❝♦♠ ❞✉❛s ❢✉♥çõ❡s ♦❜❥❡t♦✱ ❡st❡ é tr❛t❛❞♦ ❝♦♠♦

❜✐♦✲❜❥❡t✐✈♦ ♦✉ ♠✉❧t✐♦❜❥❡t✐✈♦✳ ❖s ❛❧❣♦r✐t♠♦s ♠✉❧t✐♦❜❥❡t✐✈♦s ♦t✐♠✐③❛♠ s✐♠✉❧t❛♥❡❛♠❡♥t❡

❞✉❛s ♦✉ ♠❛✐s ❢✉♥çõ❡s ♦❜❥❡t✐✈♦✱ ❝♦♥s❡❣✉✐♥❞♦ ❡♥❝♦♥tr❛r ✉♠ ❝♦♥❥✉♥t♦ ❞❡ s♦❧✉çõ❡s ❡♠ ✉♠❛

ú♥✐❝❛ ❡①❡❝✉çã♦ ❞♦ ❛❧❣♦r✐t♠♦✳ ❊st❡ ❝♦♥❥✉♥t♦ ❞❡ s♦❧✉çõ❡s é tr❛t❛❞♦ ❝♦♠♦ s♦❧✉çõ❡s ❞❡

❝♦♠♣r♦♠✐ss♦✱ ♦✉ s♦❧✉çõ❡s ♣❛r❡t♦✲ót✐♠❛s✱ ♣♦✐s ❛♦ ♠❡❧❤♦r❛r ♦ r❡s✉❧t❛❞♦ ❞❡ ✉♠ ♦❜❥❡t✐✈♦✱

♦s ❞❡♠❛✐s ♦❜❥❡t✐✈♦s ❡①♣❡r✐♠❡♥t❛♠ ✉♠❛ ♣✐♦r❛ ♥♦s s❡✉s r❡s✉❧t❛❞♦s✳ ❯♠ ❛♣r♦❢✉♥❞❛♠❡♥t♦

♥♦s ❝♦♥❝❡✐t♦s ❞❡ ♦t✐♠✐③❛çã♦ ♠✉❧t✐♦❜❥❡t✐✈♦ ♣♦❞❡ s❡r ❢❡✐t♦ ❡♠ ❬❈❤❛♥❦♦♥❣ ✫ ❍❛✐♠❡s✱

✷✵✵✽❪✳

◆❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ✉t✐❧✐③❛❞♦ ❛ té❝♥✐❝❛ ǫ − restrito ♣❛r❛ ❡s❝❛❧❛r✐③❛r ♦ ♣r♦❜❧❡♠❛ ❡

✉t✐❧✐③❛r ♦ s♦❧✈❡r ●✉r♦❜✐✳ ❆ té❝♥✐❝❛ ǫ− restrito ❝♦♥s✐st❡ ♥❛ tr❛♥s❢♦r♠❛çã♦ ❞❡ ♣r♦❜❧❡♠❛s

❜✐✲♦❜❥❡t✐✈♦s ❡♠ ♣r♦❜❧❡♠❛s ♠♦♥♦✲♦❜❥❡t✐✈♦ r❡str✐t♦s✱ ♣♦r ♠❡✐♦ ❞❛ ❛❧t❡r❛çã♦ ❞❡ ✉♠❛ ❞❛s

❢✉♥çõ❡s ♦❜❥❡t✐✈♦ ♣❛r❛ ✉♠❛ r❡str✐çã♦ ❞♦ ♣r♦❜❧❡♠❛✳ ❈♦♠ ✐ss♦✱ ❛♦ ✈❛r✐❛r ♦ ✈❛❧♦r ❞❡ ǫ ❞❡

❢♦r♠❛ ♣❛r❛♠étr✐❝❛ é ♣♦ssí✈❡❧ ❣❡r❛r ✉♠ ❝♦♥❥✉♥t♦ ❡✜❝✐❡♥t❡ ❞❡ s♦❧✉çõ❡s ♣❛r❛ ♦ ♣r♦❜❧❡♠❛ ❛

s❡r r❡s♦❧✈✐❞♦✳ P❛r❛ ♠❛✐s ✐♥❢♦r♠❛çõ❡s s♦❜r❡ ❡st❛ té❝♥✐❝❛✱ ❝♦♥s✉❧t❡ ❬❍❛✐♠❡s ❡t ❛❧✳✱ ✶✾✼✶❪

❡ ❬▲❛✉♠❛♥♥s ❡t ❛❧✳✱ ✷✵✵✻❪✳

❏á ♣❛r❛ ♦ tr❛t❛♠❡♥t♦ ❞❛s ✐♥❝❡rt❡③❛s ♥❛ ♣r❡✈✐sã♦ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❞✉r❛♥t❡



✷✵ ❈❛♣ít✉❧♦ ✷✳ ❘❡❢❡r❡♥❝✐❛❧ ❚❡ór✐❝♦

❛s ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s✱ ❢♦✐ ✉t✐❧✐③❛❞❛ ✉♠❛ ❢✉♥çã♦ ❜✐♥♦♠✐❛❧ ❜❛s❡❛❞❛ ♥❛ t❛①❛ ❞❡ s✉✲

❝❛t❡❛♠❡♥t♦ ❞♦s ♠❛t❡r✐❛✐s✳ ❊st❛ ❞✐str✐❜✉✐çã♦ ❜✐♥♦♠✐❛❧ r❡❢❡r❡✲s❡ ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

❞♦s ♠❛t❡r✐❛✐s ❞❡♥tr♦ ❞❡ ✉♠ ♣❡rí♦❞♦ t ❞❡ t❡♠♣♦ ♣❛r❛ t♦❞♦s ♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çõ❡s✳ ❆

❜✐♥♦♠✐❛❧ é ✉♠❛ ❞✐str✐❜✉✐çã♦ ❞❡ ♣r♦❜❛❜✐❧✐❞❛❞❡ ❞✐s❝r❡t❛ ❛ q✉❛❧ ❛♣r❡s❡♥t❛ ❛ q✉❛♥t✐❞❛❞❡

❞❡ s✉❝❡ss♦s sã♦ ♦❜t✐❞♦s ❡♠ ✉♠❛ ❞❡t❡r♠✐♥❛❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ t❡♥t❛t✐✈❛s✱ s❡♥❞♦ q✉❡ ♦s

r❡s✉❧t❛❞♦s ♣♦❞❡♠ s❡r ❛♣❡♥❛s ❜✐♥ár✐♦s ✭s✉❝❡ss♦ ♦✉ ❢r❛❝❛ss♦✱ 0 ♦✉ 1✱ s✐♠ ♦✉ ♥ã♦✮ ❡ q✉❡

❝❛❞❛ ✉♠❛ ❞❛s t❡♥t❛t✐✈❛s ❡①❡❝✉t❛❞❛s ♥ã♦ t❡♠ ❞❡♣❡♥❞ê♥❝✐❛ ❝♦♠ ❛s ❞❡♠❛✐s t❡♥t❛t✐✈❛s✳

❈♦♠ ✐ss♦✱ t❡♠✲s❡ ❛ ❡q✉❛çã♦ ✷✳✷ q✉❡ é ❛ ❜❛s❡ ❞❡ss❛ ❞✐str✐❜✉✐çã♦ ❬❋♦r❜❡s ❡t ❛❧✳✱ ✷✵✶✶❪✳

p(x) = P[X = k] =

(

n

k

)

pk(1− p)n−k ✭✷✳✷✮

◆❛ ❡q✉❛çã♦ ✭✷✳✷✮✱ X r❡❢❡r❡✲s❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ s✉❝❡ss♦s ♦❜t✐❞♦s ♥❛s n t❡♥t❛t✐✈❛s

r❡❛❧✐③❛❞❛s ❡ p é ❛ ♣r♦❜❛❜✐❧✐❞❛❞❡ ❞❡ s✉❝❡ss♦ ❡♠ ❝❛❞❛ ❡♥s❛✐♦✳ ❆ ❢♦r♠❛ ❞❡ ✉t✐❧✐③❛çã♦ ❞❡st❛

❢✉♥çã♦ ❜✐♥♦♠✐❛❧ ♥♦ ♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ ♣r♦♣♦st♦ s❡rá ❛♣r❡s❡♥t❛❞❛ ♥❛ ♣ró①✐♠❛ s❡çã♦✳



❈❛♣ít✉❧♦ ✸

▼ét♦❞♦ ♣r♦♣♦st♦

❖ ♠ét♦❞♦ ♣r♦♣♦st♦ ♣❛r❛ ❛ ❣❡stã♦ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ❞❡ ✈❛❣õ❡s ❞❡ ❡♠♣r❡s❛s ❞❡

tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ ❜❛s❡✐❛✲s❡ ❡♠ ✉♠ ♠♦❞❡❧♦ ❜✐✲♦❜❥❡t✐✈♦ q✉❡ t❡♠ ❝♦♠♦ ❢♦❝♦ ❛ ♠✐✲

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

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

♣r❡✈❡♥t✐✈❛s✳

❙❡rã♦ ❛♣r❡s❡♥t❛❞♦s ❝♦♠♦ r❡s✉❧t❛❞♦s ✉♠ ❝♦♥❥✉♥t♦ ❞❡ s♦❧✉çõ❡s P❛r❡t♦✲ót✐♠❛s ❡♥✲

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

❝♦♠♣r❛❞❛s ❞❡ ❝❛❞❛ ✉♠ ❞❡❧❡s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❞❡ ♦❜s❡r✈❛çã♦✳

✸✳✶ ▼♦❞❡❧♦ ▼❛t❡♠át✐❝♦

◆❡st❡ tr❛❜❛❧❤♦ s❡rá ❛❜♦r❞❛❞♦ ✉♠ ♣r♦❜❧❡♠❛ ❜✐✲♦❜❥❡t✐✈♦✿ ❛ ♣r✐♠❡✐r❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦

é r❡s♣♦♥sá✈❡❧ ♣❡❧❛ ♠✐♥✐♠✐③❛çã♦ ❞♦ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s ❞❡ r❡♣♦s✐çã♦ ♥❛s

♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❛ s❡r❡♠ r❡❛❧✐③❛❞❛s ♥♦s ✈❛❣õ❡s❀ ❥á ❛ s❡❣✉♥❞❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦

♠✐♥✐♠✐③❛ ♦ ❝✉st♦ ❞♦ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞♦s ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ❛s ♠❛♥✉t❡♥çõ❡s✳ ❆♠❜❛s

♣♦❞❡♠ s❡r ✈✐st❛s ♥❛s ❡q✉❛çõ❡s ✭✸✳✶✮ ❡ ✭✸✳✷✮✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

min
NT
∑

t=1

NI
∑

i=1

ci · xi,t ✭✸✳✶✮

min





NI
∑

i=1

yi +
NI
∑

i=1

NT
∑

t=1





NUi,t
∑

k=Di,t+1

zi,t,k · p(Fi,t = k)







 · Li ✭✸✳✷✮

p(Fi,t = k) =

(

NUi,t

k

)

tsk(1− ts)NUi,t−k ✭✸✳✸✮

✷✶



✷✷ ❈❛♣ít✉❧♦ ✸✳ ▼ét♦❞♦ ♣r♦♣♦st♦

Li = CV PD ∗ LTi ✭✸✳✹✮

❙✉❥❡✐t♦ ❛✿

yi ≥

NT
∑

t=1

Di,t − ei,0 −

NT
∑

t=1

xi,t ✭✸✳✺✮

Mzi,t,k ≥ k − ei,t ✭✸✳✻✮

ei,t − αi,t = ei,t−1 + xi,t −Di,t ✭✸✳✼✮

ei,t ≤ Mβi,t ✭✸✳✽✮

αi,t ≤ M (1− βi,t) ✭✸✳✾✮

ei,t ≥ 0 ✭✸✳✶✵✮

αi,t ≥ 0 ✭✸✳✶✶✮

βi,t ∈ {0, 1} ✭✸✳✶✷✮

yi ≥ 0 ✭✸✳✶✸✮

zi,t,k ∈ {0, 1} ✭✸✳✶✹✮

xi,t ≥ 0,∈ Z ✭✸✳✶✺✮

M = 2 (max(Di,t) + 1) + ei,0 ✭✸✳✶✻✮

❚❡♥❞♦ ❝♦♠♦ ♣❛râ♠❡tr♦s ❞❡ ❡♥tr❛❞❛ ❞❛ ❢❡rr❛♠❡♥t❛✿

ci✿ ❝✉st♦ ✉♥✐tár✐♦ ❞♦ ♠❛t❡r✐❛❧ i❀

NT ✿ ♥ú♠❡r♦ t♦t❛❧ ❞❡ ♣❡rí♦❞♦s❀



✸✳✶✳ ▼♦❞❡❧♦ ▼❛t❡♠át✐❝♦ ✷✸

NI✿ ♥ú♠❡r♦ t♦t❛❧ ❞❡ t✐♣♦s ❞❡ ♠❛t❡r✐❛✐s❀

CV PD✿ ❝✉st♦ ❞✐ár✐♦ ❞♦ ✈❛❣ã♦ ♣❛r❛❞♦❀

ei,0✿ ❡st♦q✉❡ ✐♥✐❝✐❛❧ ❞♦ ♠❛t❡r✐❛❧ i❀

P❛râ♠❡tr♦s ❝❛❧❝✉❧❛❞♦s ♣❡❧❛ ❢❡rr❛♠❡♥t❛✿

Di,t✿ ❞❡♠❛♥❞❛ ❡s♣❡r❛❞❛ ❞♦ ♠❛t❡r✐❛❧ i ♥♦ ♣❡rí♦❞♦ t❀

Li✿ ♣r❡❥✉í③♦ ❝❛✉s❛❞♦ ♣❡❧❛ ❢❛❧t❛ ❞♦ ♠❛t❡r✐❛❧ i✳ ❊st❡ ✈❛❧♦r é ❞❛❞♦ ♣❡❧❛ ❡q✉❛çã♦ ✭✸✳✹✮

❛ q✉❛❧ ❝♦♥s✐❞❡r❛ ♦ ❝✉st♦ ❞✐ár✐♦ ❞♦ ✈❛❣ã♦ ♣❛r❛❞♦ ✭♣❛râ♠❡tr♦ CV PD✮ ♠✉❧t✐♣❧✐❝❛❞♦

♣❡❧♦ ♣❛râ♠❡tr♦ LTi✱ q✉❡ é ♦ ♠❡♥♦r ❧❡❛❞ t✐♠❡ ❞♦ ♠❛t❡r✐❛❧ i ❞❡♥tr❡ ♦s t♦❞♦s ♦s

❢♦r♥❡❝❡❞♦r❡s ❞❡st❡ ♠❛t❡r✐❛❧❀

NUi,t✿ q✉❛♥t✐❞❛❞❡ ♠á①✐♠❛ ❞❡ ♠❛t❡r✐❛✐s i ❛ s❡r❡♠ tr♦❝❛❞♦s ♥♦ ♣❡rí♦❞♦ t✱ ♦ q✉❡

❝♦rr❡s♣♦♥❞❡ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ s✉❜st✐t✉✐çã♦ ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❞♦ t✐♣♦ i ❝♦♥t✐❞♦s

♥♦s ✈❛❣õ❡s ❛ s❡r❡♠ ♠❛♥✉t❡♥✐❞♦s ♥♦ ♣❡rí♦❞♦ t❀

p(Fi, t = k)✿ ♣❛râ♠❡tr♦ r❡❢❡r❡♥t❡ ❛♦ ✈❛❧♦r ❞❛ ❢✉♥çã♦ ❜✐♥♦♠✐❛❧ ❞♦ ♠❛t❡r✐❛❧ i ♥♦

♣❡rí♦❞♦ t ♣❛r❛ ♦ ✈❛❧♦r ❞♦ ♣❛râ♠❡tr♦ k❀

M ✿ ♣❛râ♠❡tr♦ r❡s♣♦♥sá✈❡❧ ♣♦r ❛r♠❛③❡♥❛r ✉♠ ✈❛❧♦r s✉✜❝✐❡♥t❡♠❡♥t❡ ❣r❛♥❞❡ ♣❛r❛

q✉❡ s❡ ♣♦ss❛ ❞❡✜♥✐r ♦ ❧✐♠✐t❡ ♠á①✐♠♦ ❞❡ ✉♠❛ ❞❛s ✈❛r✐á✈❡✐s ei,t ♦✉ αi,t✳ ❊st❡

♣❛râ♠❡tr♦ ❞❡✈❡ s❡r ❣r❛♥❞❡ ♦ s✉✜❝✐❡♥t❡ ♣❛r❛ s✉♣♦rt❛r ♦s ✈❛❧♦r❡s ❞❡ ei,t ♦✉ αi,t✱

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

❏á ❛s ✈❛r✐á✈❡✐s ❞♦ ♠♦❞❡❧♦ sã♦ ❧✐st❛❞❛s ❛ s❡❣✉✐r✿

xi,t✿ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s i ❛ s❡r❡♠ ❝♦♠♣r❛❞♦s ♥♦ ♣❡rí♦❞♦ t❀

yi✿ ✈❛r✐á✈❡❧ q✉❡ r❡❝❡❜❡ ✈❛❧♦r ♠á①✐♠♦ ❡♥tr❡ 0 ❡
∑NT

t=1
Di,t − ei,0 −

∑NT

t=1
xi,t ♣❛r❛

❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s i❀

ei,t✿ ❡st♦q✉❡ ❞♦ ♠❛t❡r✐❛❧ i ♥♦ ♣❡rí♦❞♦ t❀

zi,t,k✿ ✈❛r✐á✈❡❧ ❜✐♥ár✐❛ q✉❡ r❡❝❡❜❡ 1 s❡ ❛ s✉❜tr❛çã♦ ❞♦ ❝♦♥t❛❞♦r k ♣♦r ei,t ❢♦r

♣♦s✐t✐✈♦ ♦✉ ✵✱ ❝❛s♦ ❝♦♥trár✐♦❀

αi,t✿ ✈❛r✐á✈❡❧ ❛✉①✐❧✐❛r r❡s♣♦♥sá✈❡❧ ♣♦r ❢❛③❡r ❝♦♠ q✉❡ ♦ ✈❛❧♦r ❞❡ ei,t s❡♠♣r❡ r❡❝❡❜❛

♦ ✈❛❧♦r ✵ ♦✉ ♦ ✈❛❧♦r ❞❛ ❡q✉❛çã♦✿ (ei,t−1 + xi,t −Di,t) ❝❛s♦ ♦ r❡s✉❧t❛❞♦ ❞❛ ♠❡s♠❛

s❡❥❛ ♠❛✐♦r q✉❡ ✵✳



✷✹ ❈❛♣ít✉❧♦ ✸✳ ▼ét♦❞♦ ♣r♦♣♦st♦

P❛r❛ ❡❢❡t✉❛r ♦ ❝á❧❝✉❧♦ ❞❛ ❞❡♠❛♥❞❛ ❞♦s ♠❛t❡r✐❛✐s ✭Di,t✮✱ ❢♦r❛♠ ✉t✐❧✐③❛❞❛s ✐♥❢♦r✲

♠❛çõ❡s ❞❛s ❞❡♠❛♥❞❛s ✈❛r✐á✈❡✐s ❞❡ ❝❛❞❛ ✉♠ ❞♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çõ❡s ❛ s❡r❡♠ r❡❛❧✐③❛s

❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s✳ P❛r❛ t❛♥t♦✱ ❢♦✐ ❧❡✈❛♥t❛❞♦ q✉❛♥t❛s ♠❛♥✉t❡♥çõ❡s ❜ás✐❝❛s✱

✐♥t❡r♠❡❞✐ár✐❛s ❡ ❣❡r❛✐s s❡r✐❛♠ r❡❛❧✐③❛❞❛s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❞♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉✲

t❡♥çõ❡s✳ ❈♦♠ ✐ss♦ ❢♦r❛♠ ❝❛❧❝✉❧❛❞❛s ❛s q✉❛♥t✐❞❛❞❡s ❞❡ ♣❡ç❛s ❛ s❡r❡♠ ❣❛st❛s ❡♠ ❝❛❞❛

♣❡rí♦❞♦ ❛tr❛✈és ❞❛ ♠✉❧t✐♣❧✐❝❛çã♦ ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛ ♠❡s♠❛ ❡♠ ❝❛❞❛ t✐♣♦ ❞❡

♠❛♥✉t❡♥çã♦ ♣❡❧❛ q✉❛♥t✐❞❛❞❡ ❞♦s ♣❧❛♥♦s ❞❡ ♠❛♥✉t❡♥çã♦ ❛ s❡r❡♠ r❡❛❧✐③❛❞♦s ♥♦ ♣❡rí♦❞♦

❝♦♥❢♦r♠❡ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❡q✉❛çã♦ ✭✸✳✶✼✮✳

QtdeCalculadai,t =
3

∑

p=1

NUi,t · tsi,t,p ·QtdeManutt,p, ∀i ∈ NI, ∀t ∈ NT ✭✸✳✶✼✮

❖♥❞❡✿

p✿ t✐♣♦ ❞❡ ♠❛♥✉t❡♥çã♦ ♣r❡✈❡♥t✐✈❛✱ ♣♦❞❡♥❞♦ s❡r ❜ás✐❝❛ ✭1✮✱ ✐♥t❡r♠❡❞✐ár✐❛ ✭2✮ ♦✉

❣❡r❛❧ ✭3✮❀

tsi,t,p✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧ i ♥♦ ♣❡rí♦❞♦ t ♣❛r❛ ❛ ♠❛♥✉t❡♥çã♦ ♣r❡✲

✈❡♥t✐✈❛ p❀

QtdeManutt,p✿ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❞♦ t✐♣♦ p ❛ s❡r❡♠ r❡❛❧✐✲

③❛❞❛s ♥♦ ♣❡rí♦❞♦ t✳

❖ ❝á❧❝✉❧♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ s✉❜st✐t✉í❞♦s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦✲

❞♦s t❡♠ ❝♦♠♦ r❡s✉❧t❛❞♦ ✉♠ ✈❛❧♦r ❞❡❝✐♠❛❧ ❞❡✈✐❞♦ ❛ ✉t✐❧✐③❛çã♦ ❞❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

❞♦s ♠❛t❡r✐❛✐s ❝✉❥♦ ✈❛❧♦r t❛♠❜é♠ é ❞❡❝✐♠❛❧✳ ❈♦♥t✉❞♦✱ ♥ã♦ é ♣♦ssí✈❡❧ ❡❢❡t✉❛r ❛ ❛q✉✐s✐✲

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

✐♥t❡✐r♦s✳ ❙❡♥❞♦ ❛ss✐♠✱ ❢♦✐ ❞❡✜♥✐❞❛ ✉♠❛ r❡❣r❛ ❞❡ ❛rr❡❞♦♥❞❛♠❡♥t♦ ❝♦♥❢♦r♠❡ ❞❡s❝r✐t♦ ❛

s❡❣✉✐r✿

• ❖ ♣r✐♠❡✐r♦ ♣❛ss♦ é ❝❛❧❝✉❧❛r ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❡♠❛♥❞❛ ❞♦ ♠❛t❡r✐❛❧ ❡♠ ❝❛❞❛ ✉♠

❞♦s ♣❡rí♦❞♦s ✉t✐❧✐③❛♥❞♦ ❛ ❡q✉❛çã♦ ✭✸✳✶✼✮❀

• P♦st❡r✐♦r♠❡♥t❡ é ❢❡✐t♦ ♦ ❛rr❡❞♦♥❞❛♠❡♥t♦ ✭s❡♠♣r❡ ♣❛r❛ ❝✐♠❛✮ ❞♦ ✈❛❧♦r ❞❡❝✐♠❛❧

❝❛❧❝✉❧❛❞♦ ❞❛ ❞❡♠❛♥❞❛ ❞♦ ♠❛t❡r✐❛❧ ♥♦ ♣r✐♠❡✐r♦ ♣❡rí♦❞♦❀

• ❖ ✈❛❧♦r ❣❛st♦ ♣❛r❛ ❛rr❡❞♦♥❞❛r ❛ ❞❡♠❛♥❞❛ ♣❛r❛ ❝✐♠❛ é ❡♥✈✐❛❞♦ ♣❛r❛ ♦ ♣ró①✐♠♦

♣❡rí♦❞♦ ♣❛r❛ s❡r ❞❡s❝♦♥t❛❞♦ ❞❛ ❞❡♠❛♥❞❛ ❞❡❝✐♠❛❧ ❥á ❝❛❧❝✉❧❛❞❛❀
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• ❙✉❜tr❛✐✲s❡ ♦ ✈❛❧♦r ❞❛ ❞❡♠❛♥❞❛ ❞♦ ♣❡rí♦❞♦ s✉❜s❡q✉❡♥t❡ ♣❡❧♦ ✈❛❧♦r ❛rr❡❞♦♥❞❛❞♦

♥♦ ♣❡rí♦❞♦ ❛♥t❡r✐♦r ❡ ♦ r❡s✉❧t❛❞♦ é ❛rr❡❞♦♥❞❛❞♦ ♥♦✈❛♠❡♥t❡ ♣❛r❛ ❝✐♠❛✳ ❈❛s♦ ❡st❡

✈❛❧♦r s❡❥❛ ♥❡❣❛t✐✈♦✱ ♦ ♠❡s♠♦ s❡rá ❛rr❡❞♦♥❞❛❞♦ ♣❛r❛ 0❀

• ❘❡♣❡t❡✲s❡ ♦s ♣r♦❝❡❞✐♠❡♥t♦s ❛♥t❡r✐♦r❡s ❛té q✉❡ s❡❥❛ ❝❛❧❝✉❧❛❞♦ ♦ ✈❛❧♦r ✐♥t❡✐r♦ ❞❛

❞❡♠❛♥❞❛ ❞♦ ♠❛t❡r✐❛❧ ❡♠ t♦❞♦s ♦s ♣❡rí♦❞♦s ❞♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉t❡♥çõ❡s✳

❚❛❜❡❧❛ ✸✳✶✳ ❈á❧❝✉❧♦ ❞❛ ❞❡♠❛♥❞❛ ❞♦s ♠❛t❡r✐❛✐s ♣♦r ♣❡rí♦❞♦

P❡rí♦❞♦s
✶ ✷ ✸ ✹ ✺ ✻ ✼ ✽ ✾ ✶✵ ✶✶ ✶✷

◗t❞❡ ❈❛❧❝✉❧❛❞❛ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸ ✵✱✸
❉❡♠❛♥❞❛ ❆t✉❛❧ ✵✱✸ ✲✵✱✹ ✲✵✱✶ ✵✱✷ ✲✵✱✺ ✲✵✱✷ ✵✱✶ ✲✵✱✻ ✲✵✱✸ ✵ ✵✱✸ ✲✵✱✹
❉❡♠❛♥❞❛ ❈❛❧❝✉❧❛❞❛ ✶ ✵ ✵ ✶ ✵ ✵ ✶ ✵ ✵ ✵ ✶ ✵
◗t❞❡ ❆rr❡❞♦♥❞❛❞❛ ✵✱✼ ✵✱✹ ✵✱✶ ✵✱✽ ✵✱✺ ✵✱✷ ✵✱✾ ✵✱✻ ✵✱✸ ✵ ✵✱✼ ✵✱✹

❊st❡ ❝á❧❝✉❧♦ ❞❡ ❞❡♠❛♥❞❛ ♣♦❞❡ s❡r ❡①❡♠♣❧✐✜❝❛❞♦ ♣❡❧❛ ❚❛❜❡❧❛ ✸✳✶ ❛ q✉❛❧ ❛♣r❡s❡♥t❛

♦ q✉❛❞r♦ ❞❡ ❛rr❡❞♦♥❞❛♠❡♥t♦s ❞❡ ❛♣❡♥❛s ✉♠❛ ♣❡ç❛✳ ◆❡❧❡ ♣♦❞❡ s❡r ✈✐st♦ q✉❡ ♦ ✈❛❧♦r ❞❡

❞❡♠❛♥❞❛ ❝❛❧❝✉❧❛❞♦ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ ✉♠❛ ♣❡ç❛ é ❞❡ 0, 3 ♣❡ç❛s ❡♠ ❝❛❞❛ ✉♠

❞♦s 12 ♣❡rí♦❞♦s ✭❧✐♥❤❛ ✧◗t❞❡ ❈❛❧❝✉❧❛❞❛✧✮✳ ❆ ❧✐♥❤❛ ✧❉❡♠❛♥❞❛ ❆t✉❛❧✧r❡❢❡r❡✲s❡ ❛♦ ✈❛❧♦r

❞❛ q✉❛♥t✐❞❛❞❡ ❝❛❧❝✉❧❛❞❛ ♠❡♥♦s ♦ ✈❛❧♦r ❞❛ ❧✐♥❤❛ ✧◗✉❛♥t✐❞❛❞❡ ❆rr❡❞♦♥❞❛❞❛✧❞♦ ♣❡rí♦❞♦

❛♥t❡r✐♦r✳ ❏á ❛ ❧✐♥❤❛ ✧❉❡♠❛♥❞❛ ❈❛❧❝✉❧❛❞❛✧é ❞❛❞❛ ♣❡❧♦ ❛rr❡❞♦♥❞❛♠❡♥t♦ ✭♣❛r❛ ❝✐♠❛✮

❞♦ ✈❛❧♦r ❞❛ ❧✐♥❤❛ ✧❉❡♠❛♥❞❛ ❆t✉❛❧✧✳ ❈♦♠ ✐ss♦✱ ❛ ❧✐♥❤❛ ✧❉❡♠❛♥❞❛ ❈❛❧❝✉❧❛❞❛✧❞❡✜♥❡ ♦

✈❛❧♦r r❡❛❧ ❞❛ ❞❡♠❛♥❞❛ ❞❛ ♣❡ç❛ ❡♠ t♦❞♦s ♦s ♣❡rí♦❞♦s✳ ❈♦♠ ❛ ❞❡♠❛♥❞❛ ❞♦s ♠❛t❡r✐❛✐s

❥á ❝❛❧❝✉❧❛❞❛✱ ♦ ♣ró①✐♠♦ ♣❛ss♦ é ❝❛❧❝✉❧❛r ❛ s❡❣✉♥❞❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦ ❞♦ ♠♦❞❡❧♦✳

❆ ❡q✉❛çã♦ ✸✳✷ ❛♣r❡s❡♥t❛ ♦ ❝✉st♦ ❞♦ r✐s❝♦ ❞❡ ❢❛❧t❛ ❞♦s ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ♦ ♣r♦❝❡ss♦

❞❡ ♠❛♥✉t❡♥çã♦ ❞♦s ✈❛❣õ❡s✱ ❛ q✉❛❧ s❡ ❞✐✈✐❞❡ ❡♠ ❞✉❛s ♣❛rt❡s✳ ❆ ♣r✐♠❡✐r❛ ♣❛rt❡ r❡❢❡r❡✲s❡

❛♦ ❝✉st♦ ❞♦ r✐s❝♦ q✉❛♥❞♦ ♦ s♦♠❛tór✐♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❝♦♠♣r❛❞❛ s♦♠❛❞❛ ❛♦

s❡✉ ❡st♦q✉❡ ✐♥✐❝✐❛❧ ❞❛ ♣❡ç❛ sã♦ ♠❡♥♦r❡s q✉❡ ♦ s♦♠❛tór✐♦ ❞❛ ❞❡♠❛♥❞❛ ❞♦ ♠❛t❡r✐❛❧ ❡♠

t♦❞♦s ♦s ♣❡rí♦❞♦s✳

❊ss❡ ✈❛❧♦r ♦❜t✐❞♦ ♥❛ ♣r✐♠❡✐r❛ ♣❛rt❡ ❞❛ ❡q✉❛çã♦ é ♠❛✐♦r q✉❡ ♦ ✈❛❧♦r ❡♥❝♦♥tr❛❞♦

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

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

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

❜❛❜✐❧✐❞❛❞❡ ❞❡ ❤❛✈❡r ✉♠❛ ❞❡♠❛♥❞❛ ❞❡ tr♦❝❛ ❞❡ ♣❡ç❛s s✉♣❡r✐♦r à ❞❡♠❛♥❞❛ ❞❡t❡r♠✐♥❛❞❛

♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳

❏á ❛ s❡❣✉♥❞❛ ♣❛rt❡ ❞❛ ❡q✉❛çã♦ tr❛t❛ ❞❛ ♣r♦❜❛❜✐❧✐❞❛❞❡ ❞❡ ❢❛❧t❛ ❞♦ ♠❛t❡r✐❛❧✱ q✉❡

❞❡♣❡♥❞❡ ❞❡✿

• zi,t,k❀



✷✻ ❈❛♣ít✉❧♦ ✸✳ ▼ét♦❞♦ ♣r♦♣♦st♦

• ❞✐str✐❜✉✐çã♦ ❜✐♥♦♠✐❛❧ ❛♣r❡s❡♥t❛❞❛ ♥❛ ❡q✉❛çã♦ ✸✳✸✳

❆ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦s ♠❛t❡r✐❛✐s é ❝❛❧❝✉❧❛❞❛ ❛ ♣❛rt✐r ❞❛s ✐♥❢♦r♠❛çõ❡s ❝♦❧❡✲

t❛❞❛s ❞✉r❛♥t❡ ❛s ♠❛♥✉t❡♥çõ❡s r❡❛❧✐③❛❞❛s ♥♦ ❛♥♦ ❛♥t❡r✐♦r✳ P♦ré♠ ❛ ❞❡♠❛♥❞❛ r❡❛❧ ♣♦❞❡

✈❛r✐❛r✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♥ã♦ s❡ t❡♥❤❛ ♣❡ç❛s s✉✜❝✐❡♥t❡s ♣❛r❛ ❡❢❡t✉❛r ❛ ♠❛♥✉t❡♥çã♦✳ P❛r❛

tr❛t❛r ❛ ✐♥❝❡rt❡③❛ ❝♦♥t✐❞❛ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❣❛st♦s ❞♦s ♠❛t❡r✐❛✐s ❞❛❞❛ ♣♦r ❞❡ss❛ t❛①❛✱ ❢♦✐

♠♦❞❡❧❛❞❛ ❛ ❞✐str✐❜✉✐çã♦ ❜✐♥♦♠✐❛❧ ❝♦♥❢♦r♠❡ ❛ ❡q✉❛çã♦ ✭✸✳✸✮✳

❊st❛ ❡q✉❛çã♦ é ✉t✐❧✐③❛❞❛ ❞❡♥tr♦ ❞❡ ✉♠ s♦♠❛tór✐♦ q✉❡ ✈❛✐ ❞❡ k = Di,t+1 ❛té NUi,t✳

■ss♦ s✐❣♥✐✜❝❛ q✉❡ s❡rá ❝❛❧❝✉❧❛❞❛ ❛ ❞✐str✐❜✉✐çã♦ ❜✐♥♦♠✐❛❧ ❞♦ ♠❛t❡r✐❛❧ i ♥♦ ♣❡rí♦❞♦ t ♣❛r❛

❝❛❞❛ ✉♠ ❞♦s k ✈❛❧♦r❡s ♠❛✐♦r❡s q✉❡ ❛ ❞❡♠❛♥❞❛ ❡st✐♣✉❧❛❞❛ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

✭Di,t✮ ❛té ❝❤❡❣❛r ❛ ❞❡♠❛♥❞❛ ♠á①✐♠❛ ❞♦ ♠❛t❡r✐❛❧✱ q✉❡ é ❞❛❞❛ ♣♦r NUi,t✳ ❈♦♠ ✐ss♦ s❡rá

❝♦♥t❛❜✐❧✐③❛❞♦ ♦ ✈❛❧♦r ❞♦ ❝✉st♦ ❞❡ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞♦ ♠❛t❡r✐❛❧ i ♥♦ ♣❡rí♦❞♦ t ♣❛r❛ t♦❞♦s

♠❛t❡r✐❛✐s q✉❡ ❡st✐✈❡r❡♠ ❛❝✐♠❛ ❞❛ q✉❛♥t✐❞❛❞❡ ❡♠ ❡st♦q✉❡ ❞♦ ♠❡s♠♦ ♥❛q✉❡❧❡ ♣❡rí♦❞♦✳

❈♦♠ ♦ ✈❛❧♦r ❞❡ k ❞❡✜♥✐❞♦ ❝♦♠♦ ✉♠ ❝♦♥t❛❞♦r ✐♥❝r❡♠❡♥t❛❧✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ❝❛❧✲

❝✉❧❛r ❛ ❢✉♥çã♦ ❜✐♥♦♠✐❛❧ ♣❛r❛ ❝❛❞❛ ❡♥tr❛❞❛ ♣♦ssí✈❡❧✳ ❊st❡ ❝á❧❝✉❧♦ é ❢❡✐t♦ ✉t✐❧✐③❛♥❞♦ ❛

❡q✉❛çã♦ ✭✸✳✸✮✱ s❡♥❞♦ q✉❡ ❛ ♠❡s♠❛ ♣♦ss✉✐ ♦s s❡❣✉✐♥t❡s ❞❛❞♦s✿

• Fi,t✿ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s i q✉❡ ♥❡❝❡ss✐t❛♠ s❡r s✉❜st✐t✉í❞♦s ♥♦ ♣❡rí♦❞♦ t❀

• NUi,t✿ q✉❛♥t✐❞❛❞❡ ♠á①✐♠❛ ❞❡ ♠❛t❡r✐❛✐s i ❛ s❡r❡♠ tr♦❝❛❞♦s ♥♦ ♣❡rí♦❞♦ t✱ ♦ q✉❡

❝♦rr❡s♣♦♥❞❡ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ s✉❜st✐t✉✐çã♦ ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❞♦ t✐♣♦ i ❝♦♥t✐❞♦s

♥♦s ✈❛❣õ❡s ❛ s❡r❡♠ ♠❛♥✉t❡♥✐❞♦s ♥♦ ♣❡rí♦❞♦ t❀

• ts✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧✱ ❛ q✉❛❧ ❢♦✐ ❞❡t❛❧❤❛❞❛ ♥❛ s❡çã♦ ✷✳✶✳✸✳

❚♦❞❛s ❛s ❢✉♥çõ❡s ❜✐♥♦♠✐❛✐s ❢♦r❛♠ ♣ré ♣r♦❝❡ss❛❞❛s ♣❛r❛ t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❡♠

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

❞❡ ♣r♦❣r❛♠❛çã♦ ❧✐♥❡❛r ✐♥t❡✐r❛ ♠✐st❛✳

P♦r ✜♠ é ❢❡✐t♦ ♦ s♦♠❛tór✐♦ ❞❛s ❞✉❛s ♣❛rt❡s ❞❛ ❡q✉❛çã♦ ❡ ♦ r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥❡st❡

s♦♠❛tór✐♦ é ♠✉❧t✐♣❧✐❝❛❞♦ ♣♦r Li✱ q✉❡ é ♦ ✈❛❧♦r ❞♦ ♣r❡❥✉í③♦ ❞♦ ❛t✐✈♦ ♣❛r❛❞♦✳ ❖ ✈❛❧♦r

♦❜t✐❞♦ ❞❡st❡ ❝á❧❝✉❧♦ r❡❢❡r❡✲s❡ ❛♦ ❝✉st♦ t♦t❛❧ ❞❛ ❡q✉❛çã♦ ✭✸✳✷✮✳

❆s ❞❡♠❛✐s ❡q✉❛çõ❡s ❛♣r❡s❡♥t❛❞❛s sã♦ r❡❢❡r❡♥t❡s ❛s r❡str✐çõ❡s ❞♦ ♣r♦❜❧❡♠❛✱ ❝✉❥♦s

♣❛♣é✐s sã♦ ♦s s❡❣✉✐♥t❡s✿

• ❊q✉❛çõ❡s ✸✳✺ ❡ ✸✳✶✸✿ ❞❡✜♥✐r q✉❡ ❛ ✈❛r✐á✈❡❧ yi r❡❝❡❜❡rá ♦ ♠❛✐♦r ✈❛❧♦r ❡♥tr❡ 0 ❡

♦ ✈❛❧♦r ❞♦ s♦♠❛tór✐♦ ❞❡ t♦❞❛s ❛s ❞❡♠❛♥❞❛s ❞♦ ♠❛t❡r✐❛❧ i✱ s✉❜tr❛✐♥❞♦ ♦ s♦♠❛tór✐♦

❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❝♦♠♣r❛❞♦s ✭
NT
∑

t=1

xi,t✮ ❡ ♦ ❡st♦q✉❡ ✐♥✐❝✐❛❧ ❞♦

♠❛t❡r✐❛❧ ✭ei,0✮✳ ❈♦♠ ✐ss♦✱ ❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦ 2 s♦♠❡♥t❡ t❡rá s✉❛ ♣r✐♠❡✐r❛ ♣❛rt❡

♣❡♥❛❧✐③❛❞❛ q✉❛♥❞♦ ❛ ❞❡♠❛♥❞❛ ♠❛♣❡❛❞❛ ♣❛r❛ ♦ ♠❛t❡r✐❛❧ ❢♦r s✉♣❡r✐♦r ❛♦ ❡st♦q✉❡

✐♥✐❝✐❛❧ ❞❛s ♣❡ç❛s s♦♠❛❞♦ ❛ q✉❛♥t✐❞❛❞❡ t♦t❛❧ ❞♦ ♠❛t❡r✐❛❧ ❛ s❡r ❝♦♠♣r❛❞❛❀
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• ❊q✉❛çõ❡s ✸✳✻ ❡ ✸✳✶✹✿ ❣❛r❛♥t✐r q✉❡ ❛ ✈❛r✐á✈❡❧ zi,t,k r❡❝❡❜❡rá ♦ ✈❛❧♦r 0 ♦✉ 1 ♣❛r❛

❛t✐✈❛r ❛ ♣❡♥❛❧✐③❛çã♦ ❞❛ s❡❣✉♥❞❛ ♣❛rt❡ ❞❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦ ✭✸✳✷✮✳ ❊st❛ ✈❛r✐á✈❡❧

s♦♠❡♥t❡ ✐rá r❡❝❡❜❡r ♦ ✈❛❧♦r ❞❡ 1 ❝❛s♦ ❛ s✉❜tr❛çã♦ ❞♦ ✈❛❧♦r ❞♦ ❝♦♥t❛❞♦r k ✭q✉❡

r❡♣r❡s❡♥t❛ ♦s ✈❛❧♦r❡s ❛❝✐♠❛ ❞❛ ❞❡♠❛♥❞❛ ❞♦ ♣❡rí♦❞♦ ❛té ♦ ♥ú♠❡r♦ ♠á①✐♠♦ ❞❡

❞❡♠❛♥❞❛s ❞♦ ♠❛t❡r✐❛❧✮ ♣❡❧♦ ❡st♦q✉❡ ❛t✉❛❧ ❞♦ ♠❛t❡r✐❛❧ r❡s✉❧t❡ ❡♠ ✉♠ ✈❛❧♦r ♣♦✲

s✐t✐✈♦✳ ■ss♦ ✐♥❞✐❝❛ q✉❡✱ ❛ ♣❛rt✐r ❞❡ss❡ ♠♦♠❡♥t♦✱ ♦ ❡st♦q✉❡ ❞❛ ♣❡ç❛ ♥ã♦ s✉♣♦rt❛

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

à ♣r♦❜❛❜✐❧✐❞❛❞❡ ❞❡ ❢❛❧t❛ ❞♦s ♠❛t❡r✐❛✐s ♥♦ ♣❡rí♦❞♦❀

• ❊q✉❛çõ❡s ✸✳✼✱ ✸✳✽✱ ✸✳✾✱ ✸✳✶✵✱ ✸✳✶✶✱ ✸✳✶✷✿ ❣❛r❛♥t✐r q✉❡ ❛ ✈❛r✐á✈❡❧ ei,j r❡❝❡❜❡rá

♦ ✈❛❧♦r ❞♦ ❡st♦q✉❡ ❛t✉❛❧ ❞♦ ♠❛t❡r✐❛❧ i ❞❛❞♦ ♣❡❧❛ s♦♠❛ ❞♦ ❡st♦q✉❡ ❛♥t❡r✐♦r ✭ei,t−1✮

❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r ❝♦♠♣r❛❞❛ ♥♦ ♣❡rí♦❞♦ ✭xi,t✮ ❡ s✉❜tr❛✐♥❞♦ ❡st❡

✈❛❧♦r ♣❡❧❛ ❞❡♠❛♥❞❛ ❛t✉❛❧ ❞♦ ♠❡s♠♦ ♠❛t❡r✐❛❧ ✭Di,t✮✳ ❆❧é♠ ❞✐ss♦✱ ❡st❛s r❡str✐çõ❡s

t❛♠❜é♠ ❣❛r❛♥t❡♠ q✉❡ ❡st❡ ✈❛❧♦r ♥✉♥❝❛ s❡rá ♠❡♥♦r q✉❡ 0✳ ❈❛s♦ ♦ ❝á❧❝✉❧♦ r❡❝❡❜❛

♦ ✈❛❧♦r ♥❡❣❛t✐✈♦✱ ❡st❡ ✈❛❧♦r s❡rá ❛tr✐❜✉í❞♦ ♣❛r❛ ❛ ✈❛r✐á✈❡❧ αi,t ❡ ❛ ✈❛r✐á✈❡❧ ei,t
r❡❝❡❜❡rá 0❀

• ❊q✉❛çã♦ ✸✳✶✺✿ ♣❡r♠✐t✐r q✉❡ ❛ ✈❛r✐á✈❡❧ xi,t r❡❝❡❜❛ s♦♠❡♥t❡ ✈❛❧♦r❡s ❞✐s❝r❡t♦s

♠❛✐♦r❡s ♦✉ ✐❣✉❛✐s ❛ 0❀

• ❊q✉❛çã♦ ✸✳✶✻✿ ❞❡✜♥✐r ✉♠ ✈❛❧♦r ♣❛r❛ ♦ ♣❛râ♠❡tr♦ M q✉❡ s❡❥❛ s✉✜❝✐❡♥t❡♠❡♥t❡

❣r❛♥❞❡ ♣❛r❛ ❛❝♦♠♦❞❛r ♦ ❧✐♠✐t❡ ♠á①✐♠♦ ❞❛ ✈❛r✐á✈❡❧ ❞❡ ❡st♦q✉❡ ❛t✉❛❧✱ ❡✈✐t❛♥❞♦ q✉❡

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

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬❈❛♠♠ ❡t ❛❧✳✱ ✶✾✾✵❪✱ ❡st❛ ❡s❝♦❧❤❛ ❞❡ ✉♠ ✈❛❧♦r ♠✉✐t♦ ❣r❛♥❞❡ ❞❡

M ♣♦❞❡ ❡①♣❛♥❞✐r ❞❡ ❢♦r♠❛ ❞❡s♥❡❝❡ssár✐❛ ❛ r❡❣✐ã♦ ❞❡ ❜✉s❝❛ ❞♦ ❛❧❣♦r✐t♠♦✱ ❢❛③❡♥❞♦

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

❡♠ ✉♠❛ ár❡❛ ♠❛✐♦r✳ P♦r ✐ss♦ é ♥❡❝❡ssár✐♦ ❞❡✜♥✐r ✉♠ ✈❛❧♦r ❞❡ M q✉❡ ♥ã♦ ❛❢❡t❡ ❛

r❡❣✐ã♦ ❢❛❝tí✈❡❧ ♠❛s q✉❡ ❣✉✐❡ ❛ ♣❡sq✉✐s❛ ♣❛r❛ ✉♠❛ r❡❣✐ã♦ r❡❞✉③✐❞❛ ❞❡ ❜✉s❝❛✳
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❈♦♠ ♦ ♠♦❞❡❧♦ ♠❛t❡♠át✐❝♦ ❞❡✜♥✐❞♦✱ ♦ ♣ró①✐♠♦ ♣❛ss♦ é ❡❢❡t✉❛r ❛ ♦t✐♠✐③❛çã♦ ❞♦ ♠♦❞❡❧♦

❛ ✜♠ ❞❡ ❡♥❝♦♥tr❛r ❛s s♦❧✉çõ❡s ♣❛r❛ ♦ ♣r♦❜❧❡♠❛✳ P♦r s❡ tr❛t❛r ❞❡ ✉♠ ♠♦❞❡❧♦ ❞❡

♣r♦❣r❛♠❛çã♦ ❧✐♥❡❛r ✐♥t❡✐r❛ ♠✐st❛ ✭P▲■▼✮✱ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ✉♠ ❛❧❣♦r✐t♠♦ q✉❡ ✉t✐❧✐③❛ ♦

s♦❧✈❡r ●✉r♦❜✐ ✭❬●✉ ❡t ❛❧✳✱ ✷✵✶✾❪✮ ❡ ❛ ❧✐♥❣✉❛❣❡♠ ❞❡ ♣r♦❣r❛♠❛çã♦ ❈★ ♣❛r❛ s✉❛ s♦❧✉çã♦✳

❉❡✈✐❞♦ ❛ ♠♦❞❡❧❛❣❡♠ ♠❛t❡♠át✐❝❛ s❡r ❜❛s❡❛❞❛ ❡♠ ♣r♦❣r❛♠❛çã♦ ❧✐♥❡❛r ✐♥t❡✐r❛

♠✐st❛✱ ❢♦✐ ♣♦ssí✈❡❧ ✉t✐❧✐③❛r ♦ s♦❧✈❡r ●✉r♦❜✐ ♣❛r❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛ ❢❡rr❛♠❡♥t❛✳ P❛r❛

t❛♥t♦✱ ❢♦✐ ❡❢❡t✉❛❞❛ ❛ ✐♥t❡❣r❛çã♦ ❝♦♠ ❛ ❧✐♥❣✉❛❣❡♠ ❞❡ ♣r♦❣r❛♠❛çã♦ ❈★ ❥✉♥t❛♠❡♥t❡



✷✽ ❈❛♣ít✉❧♦ ✸✳ ▼ét♦❞♦ ♣r♦♣♦st♦

❝♦♠ ♦ ❢r❛♠❡✇♦r❦ ❆s♣✳◆❡t ❈♦r❡ ❞❛ ▼✐❝r♦s♦❢t✳ ❆ ✐♥t❡❣r❛çã♦ ❡♥tr❡ ♦ ●✉r♦❜✐ ❡ ❛ ❛♣❧✐✲

❝❛çã♦ ❢♦✐ ❢❡✐t❛ ❛tr❛✈és ❞❛ ✉t✐❧✐③❛çã♦ ❞❡ ✉♠❛ ❜✐❜❧✐♦t❡❝❛ ❞❡ ✈í♥❝✉❧♦ ❞✐♥â♠✐❝♦ ✭❞♦ ✐♥❣❧ês

❉②♥❛♠✐❝✲❧✐♥❦ ❧✐❜r❛r② ♦✉ ❉▲▲✮ ❞✐s♣♦♥✐❜✐❧✐③❛❞❛ ♣♦r ❡st❡ s♦❧✈❡r✳ ❈♦♠ ❛ ✐♥t❡❣r❛çã♦ ❡♥tr❡

❛s t❡❝♥♦❧♦❣✐❛s ❥á r❡❛❧✐③❛❞❛✱ ❢♦✐ ❡❢❡t✉❛❞❛ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞♦ ❛❧❣♦r✐t♠♦✳ P♦r s❡ tr❛t❛r

❞❡ ✉♠❛ ♣r♦❜❧❡♠❛s ♠✉❧t✐♦❜❥❡t✐✈♦✱ ❢♦✐ ♥❡❝❡ssár✐♦ ✉t✐❧✐③❛r ❛ té❝♥✐❝❛ ❞❡ é♣s✐❧♦♥✲r❡str✐t♦

✭ǫ− restrito✮✭❬❍❛✐♠❡s ❡t ❛❧✳✱ ✶✾✼✶❪ ❡ ❬▲❛✉♠❛♥♥s ❡t ❛❧✳✱ ✷✵✵✻❪✮✳

❆ ❛♣❧✐❝❛çã♦ ❞♦ ǫ− restrito ❢♦✐ ❢❡✐t❛ ❞❡ ❢♦r♠❛ q✉❡ ❛ ❡q✉❛çã♦ ✭✸✳✷✮ ❢♦✐ s❡❧❡❝✐♦♥❛❞❛

❝♦♠♦ ♦ ♦❜❥❡t✐✈♦ ❛ s❡r s♦❧✉❝✐♦♥❛❞♦ ❡ ❛ ❡q✉❛çã♦ ✭✸✳✶✮ ❢♦✐ tr❛♥s❢♦r♠❛❞❛ ❡♠ r❡str✐çã♦ ❞♦

♣r♦❜❧❡♠❛✳ P❛r❛ ♠❡❧❤♦r ✈✐s✉❛❧✐③❛çã♦ ❞♦s r❡s✉❧t❛❞♦s✱ ❢♦✐ ❞❡✜♥✐❞♦ q✉❡ s♦♠❡♥t❡ s❡rã♦

❡①✐❜✐❞❛s ✶✼ s♦❧✉çõ❡s ♥❛ ❢r♦♥t❡✐r❛ P❛r❡t♦✲ót✐♠❛✳ ■ss♦ ❢❡③ ❝♦♠ q✉❡ ♦ ♣r♦❝❡ss❛♠❡♥t♦

❞❛s ♦t✐♠✐③❛çõ❡s ❢♦ss❡ r❡❞✉③✐❞♦ ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ r❡❞✉③✐ss❡ ♦ t❡♠♣♦ ❞❡ ❡①❡❝✉çã♦ ❞❛

❢❡rr❛♠❡♥t❛ ♣❛r❛ ❡♥❝♦♥tr❛r ♦ r❡s✉❧t❛❞♦ ✜♥❛❧✳ ❆ ❢♦r♠❛ ❝♦♠ q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ s♦❧✉çõ❡s

❡ ♦ ❡s♣❛ç❛♠❡♥t♦ ❡♥tr❡ ❡❧❛s ❢♦r❛♠ ❞❡✜♥✐❞♦s s❡rá ❞❡t❛❧❤❛❞❛ ♥❛ s❡çã♦ ✹✳✷✳

❈♦♠ ♦s ♠ét♦❞♦s ❡ t❡❝♥♦❧♦❣✐❛s ❞❡✜♥✐❞♦s✱ ❢♦✐ ♣♦ssí✈❡❧ ✐♠♣❧❡♠❡♥t❛r ♦ ❛❧❣♦r✐t♠♦ ❡

♦❜t❡r ♦s r❡s✉❧t❛❞♦s ❡s♣❡r❛❞♦s✳ ❚♦❞♦ ♦ ♣r♦❝❡ss♦ ❞❡ ❡①❡❝✉çã♦ ❞♦ ♠❡s♠♦ ♣♦❞❡ s❡r ✈✐st♦

♥❛ ✜❣✉r❛ ✸✳✷✱ ❛ q✉❛❧ ❛♣r❡s❡♥t❛ ✉♠ ✢✉①♦❣r❛♠❛ ❞❡ ❡①❡❝✉çã♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❞❡s❡♥✈♦❧✈✐❞❛✳

❋✐❣✉r❛ ✸✳✶✳ ❋❧✉①♦❣r❛♠❛ ❞♦ ❛❧❣♦r✐t♠♦ ❞❡ ♦t✐♠✐③❛çã♦

❖ ✢✉①♦❣r❛♠❛ ❞❛ ✜❣✉r❛ ✸✳✷ é ❞✐✈✐❞✐❞♦ ♥❛s s❡❣✉✐♥t❡s ❡t❛♣❛s✿

✶✳ ❊♥tr❛❞❛ ❞❡ ❞❛❞♦s✿ ♥❡st❛ ❡t❛♣❛ ♦s ❞❛❞♦s ❛ s❡r❡♠ ♣r♦❝❡ss❛❞♦s sã♦ ✐♥s❡r✐❞♦s

♥♦ ❛❧❣♦r✐t♠♦ ♣♦r ♠❡✐♦ ❞❡ ❛rq✉✐✈♦s ✧✳❝s✈✧✳ ❊st❛s ❡♥tr❛❞❛s sã♦ r❡❛❧✐③❛❞❛s ♣♦r

♠❡✐♦ ❞❡ ❞♦✐s ❛rq✉✐✈♦s✿ ✐✮ ❛rq✉✐✈♦ ❞❡ ❞❛❞♦s ❞♦s ♠❛t❡r✐❛✐s✱ ❝♦♥t❡♥❞♦ ♦ ❝ó❞✐❣♦✱

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

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

❢♦r♥❡❝❡❞♦r❀ ✐✐✮ ❛rq✉✐✈♦ ❞❡ ♣❧❛♥♦s✱ ♦♥❞❡ sã♦ ❡♥✈✐❛❞♦s ♦s t✐♣♦s ❡ q✉❛♥t✐❞❛❞❡s ❞❡

♣❧❛♥♦ ❞❡ ♠❛♥✉t❡♥çã♦ ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❛ s❡r❡♠ ♦t✐♠✐③❛❞♦s❀



✸✳✷✳ ❋❡rr❛♠❡♥t❛ Pr♦♣♦st❛ ✷✾

✷✳ Pré✲♣r♦❝❡ss❛♠❡♥t♦ ❞❛s ✐♥❢♦r♠❛çõ❡s✿ ♥❡st❛ ❡t❛♣❛ sã♦ ❢❡✐t♦s ♦s ♣r♦❝❡ss❛♠❡♥✲

t♦s ❞❛s ✐♥❢♦r♠❛çõ❡s ❞❡ ❡♥tr❛❞❛ ♣❛r❛ ❝♦♥str✉çã♦ ❞♦s ♠♦❞❡❧♦s ❞❡ ♣r♦❣r❛♠❛çã♦

❧✐♥❡❛r ✐♥t❡✐r❛ ♠✐st❛✳ ◆❡st❛ ❡t❛♣❛ sã♦ ❝❛❧❝✉❧❛❞♦s t♦❞♦s ♦s ✈❛❧♦r❡s ❞❛s ❞❡♠❛♥❞❛s

❞❡ ❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❡ t❛♠❜é♠ sã♦ ❝❛❧❝✉❧❛❞♦s ♦s

✈❛❧♦r❡s ❞❛s ❢✉♥çõ❡s ❜✐♥♦♠✐❛✐s ✉t✐❧✐③❛❞❛s ♥♦ ♠♦❞❡❧♦ ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s❀

✸✳ ❊①❡❝✉çã♦ ❞♦ ♦t✐♠✐③❛❞♦r✿ ❛♣ós ♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s✱ ♦ ♠♦❞❡❧♦ ❞❡

♦t✐♠✐③❛çã♦ é ❝♦♥str✉í❞♦ ♣❛r❛ ❛ ❡①❡❝✉çã♦ ❞♦ ●✉r♦❜✐✳ ❈♦♠ ✐ss♦✱ sã♦ ❢❡✐t❛s ❛s

♦t✐♠✐③❛çõ❡s ❞❡ t♦❞♦s ♦s ♦❜❥❡t✐✈♦s ✐♥❞✐✈✐❞✉❛✐s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♠ét♦❞♦ ǫ−restrito❀

✹✳ ●r❛✈❛çã♦ ❞♦s r❡s✉❧t❛❞♦s✿ ❝♦♠ ❛ ❡①❡❝✉çã♦ ❞❛ ♦t✐♠✐③❛çã♦ r❡❛❧✐③❛❞❛✱ sã♦ ❣r❛✈❛✲

❞♦s ❡♠ ❛rq✉✐✈♦s ✧✳❝s✈✧✳ ❖s r❡s✉❧t❛❞♦s ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s s♦❧✉çõ❡s ♣❛r❡t♦ ót✐♠❛s

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

❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❞❡ ♦❜s❡r✈❛çã♦❀

✺✳ ❊①✐❜✐çã♦ ❞❛ ❢r♦♥t❡✐r❛ ♣❛r❡t♦ ót✐♠❛✿ ♣♦r ✜♠ é ❛♣r❡s❡♥t❛❞♦ ♦ ❣rá✜❝♦ ♦♥❞❡

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

❡s❝♦❧❤❛ ❞❛ s♦❧✉çã♦ q✉❡ ♠❡❧❤♦r ❛♥t❡❞❡r ❛♦ tr❛❞❡✲♦✛ ❡♥tr❡ ❝✉st♦ ❡ r✐s❝♦✳

❆ ❡①❡❝✉çã♦ ❞❡st❡ ❛❧❣♦r✐t♠♦ ❢♦✐ r❡❛❧✐③❛❞❛ ❡ t♦❞♦s ♦s r❡s✉❧t❛❞♦s ❢♦r❛♠ ♦❜t✐❞♦s ❡♠

s✉❛ ♦t✐♠❛❧✐❞❛❞❡ ❡ ❝♦♠ ✉♠ t❡♠♣♦ ❝♦♠♣✉t❛❝✐♦♥❛❧ ❛❝❡✐tá✈❡❧✱ ♦ q✉❛❧ s❡rá ❞❡t❛❧❤❛❞♦ ♥❛

s❡çã♦ ✹✳✷✳ ❖s ❞❛❞♦s ✉t✐❧✐③❛❞♦s ♥❡st❛ ❡①❡❝✉çã♦ ❢♦r❛♠ ❡①tr❛í❞♦s ❞❡ ✉♠ ❝❡♥ár✐♦ r❡❛❧ ❞❡

✉♠❛ ❡♠♣r❡s❛ ❞❡ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ ♣❛r❛ ✉♠ ✢✉①♦ ❝❛t✐✈♦ ❞❡ ❡♥①♦❢r❡ ❡ ❢♦s❢❛t♦✳







✸✷ ❈❛♣ít✉❧♦ ✹✳ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s

❚❡♥❞♦ ♦ ✢✉①♦ ❞❡ tr❛♥s♣♦rt❡ ❞❡✜♥✐❞♦✱ ♦ ♣ró①✐♠♦ ♣❛ss♦ é ❞❡t❡r♠✐♥❛r q✉❛♥t♦s ✈❛✲

❣õ❡s s❡rã♦ ✉t✐❧✐③❛❞♦s ❡ q✉❛✐s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦ ❝❛❞❛ ✉♠ ❞❡❧❡s r❡❝❡❜❡rá✳ ❖s ❞❛❞♦s ❞❛s

♠❛♥✉t❡♥çõ❡s ✉t✐❧✐③❛❞♦s ♥❛ ❡①❡❝✉çã♦ ❞❛ ❢❡rr❛♠❡♥t❛ sã♦ r❡❢❡r❡♥t❡s às ♣r❡✈❡♥t✐✈❛s r❡❛❧✐③❛✲

❞❛s ♥♦ ❛♥♦ ❞❡ ✷✵✶✽ ♥❛ ♦✜❝✐♥❛ ❞❡ ●♦✐❛♥❞✐r❛✳ ❆ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s ❡①❡❝✉t❛❞❛s

♥❡st❡ ♣❡rí♦❞♦ ❢♦✐ ❞❡✜♥✐❞❛ ❧❡✈❛♥t♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❞❡ ♠❛♥✉t❡♥çõ❡s

❛♥✉❛❧✱ ♣r✐♦r✐③❛♥❞♦ ❞❡ ❢♦r♠❛ ✐❣✉❛❧✐tár✐❛ ♦ ❝✉st♦ ❞❡ ♠❛♥✉t❡♥çã♦ ❡ ❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞♦s

✈❛❣õ❡s✳ ❈♦♠ ✐ss♦ ❢♦r❛♠ ♠❛♣❡❛❞♦s ✷✾✵ ✈❛❣õ❡s ❛ s❡r❡♠ ♠❛♥✉t❡♥✐❞♦s ❝♦♥❢♦r♠❡ ♣♦❞❡ s❡r

✈✐st♦ ♥❛ t❛❜❡❧❛ ✹✳✶✳

❚❛❜❡❧❛ ✹✳✶✳ ▲✐st❛ ❞❡ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❛ s❡r❡♠ r❡❛❧✐③❛❞❛s ♣♦r ♣❡rí♦❞♦

P❡rí♦❞♦
◗✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s
❇ás✐❝❛ ■♥t❡r♠❡❞✐ár✐❛ ●❡r❛❧

✶ ✷✺ ✷ ✹
✷ ✷✸ ✹ ✹
✸ ✶✽ ✷ ✹
✹ ✶✺ ✶✵ ✵
✺ ✷✷ ✵ ✹
✻ ✹ ✵ ✹
✼ ✷✺ ✷ ✹
✽ ✷✸ ✹ ✹
✾ ✶✽ ✷ ✹
✶✵ ✶✺ ✶✵ ✵
✶✶ ✷✷ ✵ ✹
✶✷ ✹ ✵ ✹

❚♦t❛❧ ✷✶✹ ✸✻ ✹✵

❆ t❛❜❡❧❛ ✹✳✶ ❛♣r❡s❡♥t❛ ✉♠❛ ❧✐st❛ ❞❡ q✉❛♥t❛s ♠❛♥✉t❡♥çõ❡s ❢♦r❛♠ r❡❛❧✐③❛❞❛s ❡♠

❝❛❞❛ ✉♠ ❞♦s ✶✷ ♣❡rí♦❞♦s ❞♦ ❛♥♦ ❞❡ ✷✵✶✽✳ P❛r❛ ❝❛❞❛ ♣❡rí♦❞♦ ✭♠ês✮ é ❛♣r❡s❡♥t❛❞❛ ❛

q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❜ás✐❝❛s✱ ✐♥t❡r♠❡❞✐ár✐❛s ❡ ❣❡r❛✐s ❢♦r❛♠ r❡❛❧✐③❛✲

❞❛s✳ ❊st❛ ❞❡✜♥✐çã♦ ❢♦✐ ❢❡✐t❛ ♣❡❧❛ ❡♠♣r❡s❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ❞❡♠❛♥❞❛s ❥á ♠❛♣❡❛❞❛s

♣❛r❛ ❡st❡ ✢✉①♦ ❞❡ tr❛♥s♣♦rt❡ ❡ ❛ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞❡ ♣❛r❛❞❛ ❞♦s ✈❛❣õ❡s ❡♠ ❝❛❞❛ ✉♠

❞♦s ♠❡s❡s✳ ❚❛♠❜é♠ ❢♦✐ ❧❡✈❛❞❛ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❛ ♦✜❝✐♥❛ ♣❛r❛ r❡❛❧✐③❛çã♦

❞❡st❛s ♠❛♥✉t❡♥çõ❡s✳

❉❡✈✐❞♦ ❛♦ ❝✉st❡✐♦ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦ ♣❡❧❛ ❡♠♣r❡s❛✱ ♣♦❞❡ s❡r ✈✐st♦ q✉❡ ♦ ❡♥❢♦q✉❡

❢♦✐ ❞❛❞♦ ♥❛s ♠❛♥✉t❡♥çõ❡s ❜ás✐❝❛s✱ ❛s q✉❛✐s ♥ã♦ ♣♦ss✉❡♠ ♥❡♥❤✉♠ ♠❛t❡r✐❛❧ ❞❡ tr♦❝❛

♦❜r✐❣❛tór✐❛✳ ❚♦❞❛s ❛s ♣❡ç❛s ♣♦ss✉❡♠ ✉♠❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✱ ❛ q✉❛❧ ❢♦✐ ❝❛❧❝✉❧❛❞❛

❝♦♠ ❜❛s❡ ♥❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ç❛s s✉❜st✐t✉í❞❛s ❞✉r❛♥t❡ ❛s ♠❛♥✉t❡♥çõ❡s ❞♦ ❝✐❝❧♦ ❞❡

✷✵✶✼✳ ■ss♦ ❢♦✐ ❢❡✐t♦ ❞❡✈✐❞♦ ❛♦ ❢❛t♦ ❞❡ q✉❡ ❛ ❡♠♣r❡s❛ ♣♦ss✉✐ s♦♠❡♥t❡ ♦s ❞❛❞♦s ❞❡ ✷✵✶✼

♣❛r❛ ❧❡✈❛♥t❛♠❡♥t♦ ❞❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛s ♣❡ç❛s✱ ♥ã♦ s❡♥❞♦ ♣♦ssí✈❡❧ ❛♣❧✐❝❛r

✉♠❛ ♠❡❧❤♦r té❝♥✐❝❛ ♣❛r❛ ❣❡r❛çã♦ ❞❡st❛ ✐♥❢♦r♠❛çã♦✳ ❖s ❞❡♠❛✐s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦



✹✳✶✳ ❊st✉❞♦ ❞❡ ❈❛s♦ ✸✸

t✐✈❡r❛♠ ✉♠❛ q✉❛♥t✐❞❛❞❡ ♠✉✐t♦ ♣ró①✐♠❛ ❡♥tr❡ s✐✱ s❡♥❞♦ ✸✻ ♠❛♥✉t❡♥çõ❡s ✐♥t❡r♠❡❞✐ár✐❛s

❡ ✹✵ ❣❡r❛✐s✳ ❆ ❞✐str✐❜✉✐çã♦ ❞❛s ♠❛♥✉t❡♥çõ❡s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❞❡ ✷✵✶✽ ❢♦✐

❢❡✐t❛ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❛ ♦✜❝✐♥❛ ❡ ♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❡str❛té❣✐❝♦ ❞❛

❡♠♣r❡s❛✳

❊♠ t♦❞❛s ❛s ♠❛♥✉t❡♥çõ❡s sã♦ r❡❛❧✐③❛❞❛s ❛s tr♦❝❛s ❝♦♥❞✐❝✐♦♥❛✐s ❡✴♦✉ ♦❜r✐❣❛tór✐❛s

❞♦s ♠❛t❡r✐❛✐s ❝♦♥t✐❞♦s ♥♦s ✈❛❣õ❡s✳ P❛r❛ ❝❛❞❛ ✉♠ ❞❡ss❡s ♠❛t❡r✐❛✐s ❢♦✐ ❡❢❡t✉❛❞♦ ♦ ❧❡✈❛♥✲

t❛♠❡♥t♦ ❞❛s ✐♥❢♦r♠❛çõ❡s ♥❡❝❡ssár✐❛s ♣❛r❛ ❡①❡❝✉t❛r ❛ ♦t✐♠✐③❛çã♦✳ ❊ss❛s sã♦ ❧✐st❛❞❛s ❛

s❡❣✉✐r✿

• ❉❡s❝r✐çã♦✿ t❡①t♦ ❞❡s❝r✐t✐✈♦ ❞♦ ♠❛t❡r✐❛❧❀

• ◗t❞❡ ♣♦r ❱❛❣ã♦✿ q✉❛♥t✐❞❛❞❡ ❞♦ ♠❛t❡r✐❛❧ ✉t✐❧✐③❛❞❛ ❡♠ ❝❛❞❛ ✈❛❣ã♦❀

• ❚①✳ ❙✉❝✳ ●❡r❛❧✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧ q✉❛♥❞♦ s✉❜♠❡t✐❞♦ ♦ ✈❛❣ã♦ ❛

✉♠❛ ♠❛♥✉t❡♥çã♦ ❣❡r❛❧✳ ❊st❛ t❛①❛ é ❞❛❞❛ ♣❡❧♦ ♣❡r❝❡♥t✉❛❧ ❞❡ ♣❡ç❛s tr♦❝❛❞❛s ❡♠

t♦❞❛s ❛s ♠❛♥✉t❡♥çõ❡s ❣❡r❛✐s ❞♦ ❝✐❝❧♦ ❛♥t❡r✐♦r ❞❡ ♠❛♥✉t❡♥çõ❡s❀

• ❚①✳ ❙✉❝✳ ■♥t❡r♠✳✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧ q✉❛♥❞♦ s✉❜♠❡t✐❞♦ ♦ ✈❛❣ã♦

❛ ✉♠❛ ♠❛♥✉t❡♥çã♦ ✐♥t❡r♠❡❞✐ár✐❛✳ ❊st❛ t❛①❛ é ❞❛❞❛ ♣❡❧♦ ♣❡r❝❡♥t✉❛❧ ❞❡ ♣❡ç❛s tr♦✲

❝❛❞❛s ❡♠ t♦❞❛s ❛s ♠❛♥✉t❡♥çõ❡s ✐♥t❡r♠❡❞✐ár✐❛s ❞♦ ❝✐❝❧♦ ❛♥t❡r✐♦r ❞❡ ♠❛♥✉t❡♥çõ❡s❀

• ❚①✳ ❙✉❝✳ ❇ás✐❝❛✿ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ♠❛t❡r✐❛❧ q✉❛♥❞♦ s✉❜♠❡t✐❞♦ ♦ ✈❛❣ã♦

❛ ✉♠❛ ♠❛♥✉t❡♥çã♦ ❜ás✐❝❛✳ ❊st❛ t❛①❛ é ❞❛❞❛ ♣❡❧♦ ♣❡r❝❡♥t✉❛❧ ❞❡ ♣❡ç❛s tr♦❝❛❞❛s

❡♠ t♦❞❛s ❛s ♠❛♥✉t❡♥çõ❡s ❜ás✐❝❛s ❞♦ ❝✐❝❧♦ ❛♥t❡r✐♦r ❞❡ ♠❛♥✉t❡♥çõ❡s❀

• ❊st♦q✉❡ ■♥✐❝✐❛❧✿ q✉❛♥t✐❞❛❞❡ ❥á ❛r♠❛③❡♥❛❞❛ ❞♦ ♠❛t❡r✐❛❧ ♥♦ ✐♥í❝✐♦ ❞♦ ♣❡rí♦❞♦ ❞❡

♦t✐♠✐③❛çã♦❀

• ❋♦r♥❡❝❡❞♦r✿ t❡①t♦ ❝♦♥t❡♥❞♦ ♦ ♥♦♠❡ ❞♦ ❢♦r♥❡❝❡❞♦r✳ ❊st❡ t❡①t♦ ❢♦✐ ♣❛r❛♠❡tr✐③❛❞♦

♣❛r❛ ♠❛♥t❡r ❡♠ s✐❣✐❧♦ ♦s ♥♦♠❡s ❞♦s ❢♦r♥❡❝❡❞♦r❡s ❞❛ ❱▲■❀

• ❈✉st♦✿ ✈❛❧♦r ♣❛❣♦ ♥❛ ❝♦♠♣r❛ ❞❡ ✉♠❛ ✉♥✐❞❛❞❡ ❞♦ ♠❛t❡r✐❛❧ ❥✉♥t♦ ❛♦ ❢♦r♥❡❝❡❞♦r✳

❊st❡ ✈❛❧♦r ❢♦✐ ♥♦r♠❛❧✐③❛❞♦ ♣❛r❛ ✜♥s ❞❡ s✐❣✐❧♦ ❞❡ ✐♥❢♦r♠❛çõ❡s ❞❛ ❱▲■❀

• ▲❡❛❞ ❚✐♠❡✿ t❡♠♣♦ ❣❛st♦ ✭❡♠ ❞✐❛s✮ ♣❛r❛ ❛ ❡♥tr❡❣❛ ❞♦ ♠❛t❡r✐❛❧ ♥❛ ❱▲■✳

❊st❡s ❞❛❞♦s ❢♦r❛♠ t❛❜✉❧❛❞♦s ❡ ✉t✐❧✐③❛❞♦s ❝♦♠♦ ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❞❛ ❢❡rr❛♠❡♥t❛ ❞❡

♦t✐♠✐③❛çã♦✳ ❈❛❞❛ ✉♠❛ ❞❛s ❧✐♥❤❛s ❞❡st❛ t❛❜❡❧❛ r❡❢❡r❡✲s❡ ❛ ✉♠ ♠❛t❡r✐❛❧ ❡ ✉♠ ❢♦r♥❡❝❡❞♦r

ú♥✐❝♦✳ ❈♦♠ ✐ss♦✱ ❝❛s♦ ❤❛❥❛ ✉♠ ♠❛t❡r✐❛❧ ❝♦♠ três ❢♦r♥❡❝❡❞♦r❡s✱ s❡rã♦ ❡♥❝♦♥tr❛❞❛s

três ❧✐♥❤❛s ❝♦♠ ❛s ♠❡s♠❛s ✐♥❢♦r♠❛çõ❡s ❞♦ ♠❛t❡r✐❛❧ ✭❞❡s❝r✐çã♦✱ q✉❛♥t✐❞❛❞❡ ♣♦r ✈❛❣ã♦✱

t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❡ ❡st♦q✉❡ ✐♥✐❝✐❛❧✮✱ s❡♥❞♦ ❛❧t❡r❛❞♦s s♦♠❡♥t❡ ♦s ❞❛❞♦s ❞❛s ❝♦❧✉♥❛s



✸✹ ❈❛♣ít✉❧♦ ✹✳ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s

✧❋♦r♥❡❝❡❞♦r✧✱ ✧❈✉st♦✧❡ ✧▲❡❛❞ ❚✐♠❡✧✳ ❆ t❛❜❡❧❛ ✹✳✷ ❛♣r❡s❡♥t❛ ✉♠❛ ✈❡rsã♦ r❡s✉♠✐❞❛

❞♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❞♦s ♠❛t❡r✐❛✐s✳

❚❛❜❡❧❛ ✹✳✷✳ ❉❛❞♦s ❞❡ ♠❛t❡r✐❛✐s ♣❛r❛ ❡♥tr❛❞❛ ❞♦ ❛❧❣♦r✐t♠♦

❉❡s❝r✐çã♦
◗t❞❡ ♣♦r
✈❛❣ã♦

❚❳ ❙✉❝✳
●❡r❛❧✭✪✮

❚❳ ❙✉❝✳
■♥t❡r♠✭✪✮

❚❳ ❙✉❝✳
❇ás✐❝❛✭✪✮

❊st♦q✉❡
■♥✐❝✐❛❧

❋♦r♥❡❝❡❞♦r ❈✉st♦
▲❡❛❞ t✐♠❡
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◆❛ t❛❜❡❧❛ ❝♦♠♣❧❡t❛ ❝♦♥st❛♠ ✽✽ t✐♣♦s ❞❡ ♠❛t❡r✐❛✐s ❞✐st✐♥t♦s✱ ♦s q✉❛✐s sã♦ ♦s

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

♥❛ ❱▲■✳ ❆s ❞❡♠❛✐s ♣❡ç❛s sã♦ ❝♦♥s✐❞❡r❛❞❛s ✐t❡♥s ❞❡ ❝♦♥s✉♠♦✱ ❛s q✉❛✐s ♣♦ss✉❡♠ ❝✉st♦

r❡❞✉③✐❞♦ ❡ sã♦ ❝♦♠♣r❛❞❛s ❡♠ ❣r❛♥❞❡s q✉❛♥t✐❞❛❞❡s✱ s❡♥❞♦ ❡❢❡t✉❛❞❛ ❛♣❡♥❛s ✉♠❛ ❝♦♠♣r❛

✐♥✐❝✐❛❧ ♣❛r❛ s✉♣r✐r ❛s ♥❡❝❡ss✐❞❛❞❡s ❞❡ t♦❞♦ ♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉t❡♥çõ❡s✳

❈♦♠ ❛s ✐♥❢♦r♠❛çõ❡s ❞❡ ❡♥tr❛❞❛ ❥á ❞❡✜♥✐❞❛s✱ ❛ ♣ró①✐♠❛ ❡t❛♣❛ r❡❛❧✐③❛❞❛ ♣❡❧❛ ❢❡r✲

r❛♠❡♥t❛ ❞❡ ♦t✐♠✐③❛çã♦ é ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡st❡s ❞❛❞♦s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ t❛❜❡❧❛ ✹✳✶✱

s❡rã♦ r❡❛❧✐③❛❞❛s ♠❛♥✉t❡♥çõ❡s ❡♠ ✉♠ ❝✐❝❧♦ ❞❡ ✶✷ ♣❡rí♦❞♦s✳ P❛r❛ ❝❛❞❛ ✉♠ ❞❡st❡s ♣❡✲

rí♦❞♦s ❢♦✐ ❞❡t❡r♠✐♥❛❞❛ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛♥✉t❡♥çõ❡s ❛ s❡r❡♠ r❡❛❧✐③❛❞❛s✳ ❈♦♠ ✐ss♦ é

♣♦ssí✈❡❧ ❡❢❡t✉❛r ♦ ❝á❧❝✉❧♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ç❛s q✉❡ s❡rã♦ ♥❡❝❡ssár✐❛s ❡♠ ❝❛❞❛ ✉♠ ❞♦s

♣❡rí♦❞♦s✳ ■ss♦ é ♣♦ssí✈❡❧ ♣♦✐s t❡♠✲s❡ ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♠❛t❡r✐❛✐s

❡♠ ❝❛❞❛ ✉♠ ❞♦s t✐♣♦s ❞❡ ♠❛♥✉t❡♥çã♦✳ ❊ss❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ♣♦❞❡♠ s❡r ✈❛❧♦r❡s

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

♣♦ss✉✐r ♦ ✈❛❧♦r 1✱ ♦ q✉❡ ✐♥❞✐❝❛ ❛ tr♦❝❛ ♦❜r✐❣❛tór✐❛ ❞♦ ♠❛t❡r✐❛❧✳

❖ ❝á❧❝✉❧♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ç❛s ❛ s❡r❡♠ tr♦❝❛❞❛s ❞❡ ❢♦r♠❛ ♦❜r✐❣❛tór✐❛ é ❢❡✐t❛

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

t❛❧✳ ❈♦♠ ✐ss♦ ❛ ❢❡rr❛♠❡♥t❛ ❞❡ ♦t✐♠✐③❛çã♦ ❧❡✈❛ ❡♠ ❝♦♥s✐❞❡r❛çã♦ s♦♠❡♥t❡ ♦s ♠❛t❡r✐❛✐s q✉❡

♣♦ss✉❡♠ ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ♠❡♥♦r q✉❡ 1✳ ❊st❛ s❡♣❛r❛çã♦ ❡♥tr❡ tr♦❝❛s ♦❜r✐❣❛tór✐❛s

❡ tr♦❝❛s ❝♦♥❞✐❝✐♦♥❛✐s é ♦ ♣r✐♠❡✐r♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ r❡❛❧✐③❛❞♦ ♣❡❧❛ ❢❡rr❛♠❡♥t❛✳ ❖✉tr♦

♣r♦❝❡ss❛♠❡♥t♦ ✐♥✐❝✐❛❧ r❡❛❧✐③❛❞♦ é ♦ ❝á❧❝✉❧♦ ❞♦s ✈❛❧♦r❡s ❞❛ ❢✉♥çã♦ ❜✐♥♦♠✐❛❧ ✭❡q✉❛çã♦

✭✸✳✸✮✮✱ ♦s q✉❛✐s s❡rã♦ ✉t✐❧✐③❛❞♦s ❞❡♥tr♦ ❞❛ ❢✉♥çã♦ ♦❜❥❡t✐✈♦ ❛♣r❡s❡♥t❛❞❛ ♥❛ ❡q✉❛çã♦

✭✸✳✷✮✳





✸✻ ❈❛♣ít✉❧♦ ✹✳ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s

❚❛❜❡❧❛ ✹✳✸✳ ❚❛❜❡❧❛ ❞❡ r❡s✉❧t❛❞♦s ❞❛ ❢r♦♥t❡✐r❛ ♣❛r❡t♦

❙♦❧✉çã♦
❈✉st♦ ❞❡ ❈♦♠♣r❛
❞♦s ▼❛t❡r✐❛✐s

❱❛❧♦r ❞♦ ❘✐s❝♦ ❞❛
❋❛❧t❛ ❞❡ ▼❛t❡r✐❛✐s
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♣❡ç❛s✳ ■ss♦ t❛♠❜é♠ ♣♦❞❡ s❡r ✈✐st♦ ♥❛ t❛❜❡❧❛ ✹✳✸✳ ❊st❛ ❞✐♠✐♥✉✐çã♦ ❡①♣r❡ss✐✈❛ ♦❝♦rr❡

♥❛s ♣r✐♠❡✐r❛s s♦❧✉çõ❡s ❞❡✈✐❞♦ ❛♦ ❢❛t♦ ❞❡ q✉❡ ❡①✐st❡♠ ❛❧❣✉♥s ♠❛t❡r✐❛✐s ❝✉❥♦ ❧❡❛❞ t✐♠❡ é

♠✉✐t♦ ❛❧t♦✳ ❯♠ ❡①❡♠♣❧♦ ❞✐ss♦ é ❛ ♠❛♥❞í❜✉❧❛ ♣❛r❛ ❡♥❣❛t❡ t✐♣♦ ✧❊✧❞❡ ✶✺✧✱ ❛ q✉❛❧ ♣♦ss✉✐

✉♠ t❡♠♣♦ ❞❡ ❡♥tr❡❣❛ ❞❡ 150 ❞✐❛s✳ ❙❡♥❞♦ ❛ss✐♠✱ ❛♦ s❡ ♦♣t❛r ♣❡❧❛ ❝♦♠♣r❛ ❞❛ ♠❡s♠❛ ♣❛r❛

❛t❡♥❞✐♠❡♥t♦ ❞❡ t♦❞❛s ❛s ❞❡♠❛♥❞❛s✱ ♦ ❝✉st♦ ❞❡ r✐s❝♦ s❡rá ❞✐♠✐♥✉í❞♦ ❝♦♥s✐❞❡r❛✈❡❧♠❡♥t❡✳

❏á ✉♠ ✐t❡♠ ❝♦♠♦ ❛ ♠♦❧❛ ✐♥t❡r♥❛ ♠♦❞❡❧♦ ❉✸ ♣♦ss✉✐ ✉♠ ❧❡❛❞ t✐♠❡ ❞❡ ✶ ❞✐❛✳ ■ss♦ ❢❛③

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

❡♠ ❛♣❡♥❛s 1 ❞✐❛ ❞❡ ✐♠♦❜✐❧✐③❛çã♦✳ ❉❡ss❛ ❢♦r♠❛✱ ♠❛t❡r✐❛✐s ❝♦♠ ♠❡♥♦r t❡♠♣♦ ❞❡ ❡♥tr❡❣❛

❛❢❡t❛♠ ❞❡ ❢♦r♠❛ ♠❡♥♦s r❡❧❡✈❛♥t❡ ♥♦ ❝✉st♦ ❞♦ r✐s❝♦ ♣♦✐s ♦ ✈❛❧♦r ❞❡ Li s❡rá ♠❡♥♦r✳

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

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

s♦❧✉çõ❡s ♣❛r❛ ❛✈❛❧✐❛çã♦✱ ❝♦♥❢♦r♠❡ ♣♦❞❡ s❡r ✈✐st♦ ♥❛ ✜❣✉r❛ ✹✳✷✳ ❯♠❛ ❧✐st❛ r❡s✉♠✐❞❛ ❞❡

♣r✐♦r✐③❛çã♦ ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s ♣❛r❛ ❛ s♦❧✉çã♦ 2 ♣♦❞❡ s❡r ✈✐st❛ ♥❛ t❛❜❡❧❛ ✹✳✹✳ ❏á

❛ t❛❜❡❧❛ ✹✳✺ ❛♣r❡s❡♥t❛ ♦s r❡s✉❧t❛❞♦s ♣❛r❛ ❛ s♦❧✉çã♦ 13✳

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

♣❡ç❛s ❛ s❡r❡♠ ❝♦♠♣r❛❞❛s ♥❛ s♦❧✉çã♦ 13 é ♠✉✐t♦ s✉♣❡r✐♦r à ❧✐st❛ ❞❛ s♦❧✉çã♦ 2✳ ■ss♦ s❡

❞á ❞❡✈✐❞♦ ❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ♦ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s s♦❧✉çõ❡s✳

P❛r❛ ❛ s♦❧✉çã♦ 13 ❡ss❡ ❝✉st♦ é ♠✉✐t♦ s✉♣❡r✐♦r ❛♦ ❝✉st♦ ❛♣❧✐❝❛❞♦ à s♦❧✉çã♦ 2✱ ♣♦ré♠✱



✹✳✷✳ ❘❡s✉❧t❛❞♦s ❈♦♠♣✉t❛❝✐♦♥❛✐s ✸✼

❚❛❜❡❧❛ ✹✳✹✳ ▲✐st❛ ❞❡ ♠❛t❡r✐❛✐s ❞❛ s♦❧✉çã♦ ✷ ❡ ❛s q✉❛♥t✐❞❛❞❡s ❛ s❡r❡♠ ❝♦♠♣r❛❞❛s
♣♦r ♣❡rí♦❞♦

▼❛t❡r✐❛❧
P❡rí♦❞♦s
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❝♦♠ ♦ ♠❛✐♦r ✐♥✈❡st✐♠❡♥t♦✱ t❡♠✲s❡ ❛ r❡❞✉çã♦ ❝♦♥s✐❞❡rá✈❡❧ ♥♦ ❝✉st♦ ❞♦ r✐s❝♦ ❞❡ ❢❛❧t❛ ❞❡

♠❛t❡r✐❛✐s✳

❈♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ❛✉①✐❧✐❛r ❛ ❢♦r♠❛ ❝♦♠ q✉❡ é ❢❡✐t❛ ❛ ❛♥á❧✐s❡ ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s

s♦❧✉çõ❡s ❡♥❝♦♥tr❛❞❛s✱ ❢♦✐ ❝r✐❛❞❛ ✉♠❛ t❛❜❡❧❛ ❞❡ ❞❡t❛❧❤❛♠❡♥t♦ ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s s♦❧✉çõ❡s✳

❊st❛ é ✉♠❛ t❛❜❡❧❛ ❞❡ ♣r❡✈✐sã♦ ❞❡ ❝♦♥s✉♠♦ ❞❡ ♠❛t❡r✐❛✐s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ♣r❡✈✐sã♦ ❞❡

❣❛st♦s ❢❡✐t❛ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛ ♠❡s♠❛✳ ◆❡ss❛ t❛❜❡❧❛ sã♦ ❝❛❧❝✉❧❛❞❛s ❛s

q✉❛♥t✐❞❛❞❡s ♥❡❝❡ssár✐❛s ❞❡ ❝❛❞❛ ♠❛t❡r✐❛❧ ❡♠ ❝❛❞❛ ♣❡rí♦❞♦ ❡ é ❢❡✐t♦ ✉♠ s♦♠❛tór✐♦ ❞❡

t♦❞♦s ♦s ✐t❡♥s ❛ s❡r❡♠ ❝♦♠♣r❛❞♦s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s✳

❊ss❛ ❢♦r♠❛ ❞❡ ✈❛❧✐❞❛çã♦ ❞❛s q✉❛♥t✐❞❛❞❡s ❡st✐♠❛❞❛s ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❣❛st♦s

❛♣r❡s❡♥t❛ ✉♠❛ ✈✐sã♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s q✉❡ ✐rá ❢❛❧t❛r ❡♠ ❝❛❞❛ ♣❡rí♦❞♦ ❞❡

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

P❛r❛ ✐ss♦ ♦ ❝á❧❝✉❧♦ ♣❛rt❡ ❞♦ ❡st♦q✉❡ ✐♥✐❝✐❛❧ ❞❛ ♣❡ç❛ ❡ ❝♦♠❡ç❛ ❛ s✉❜tr❛✐r ❛ q✉❛♥t✐❞❛❞❡

❞❡ ♣❡ç❛s ♠❛♣❡❛❞❛s ♣❛r❛ s❡r❡♠ s✉❜st✐t✉í❞❛s ❛ ❝❛❞❛ ♣❡rí♦❞♦✳ ❚❛♠❜é♠ é ❢❡✐t❛ ❛ s♦♠❛

❞❛ q✉❛♥t✐❞❛❞❡ ❞♦ ♠❛t❡r✐❛❧ ♠❛♣❡❛❞❛ ♣❛r❛ s❡r ❝♦♠♣r❛❞❛ ♥♦ ♣❡rí♦❞♦✳ ❈❛s♦ ♦ s❛❧❞♦ ❞❡st❛

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

♦ ❝♦♥s✉♠♦ r❡❛❧ s❡❥❛ ❝♦♥❞✐③❡♥t❡ ❝♦♠ ❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳



✸✽ ❈❛♣ít✉❧♦ ✹✳ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s

❚❛❜❡❧❛ ✹✳✺✳ ▲✐st❛ ❞❡ ♠❛t❡r✐❛✐s ❞❛ s♦❧✉çã♦ ✶✸ ❡ ❛s q✉❛♥t✐❞❛❞❡s ❛ s❡r❡♠ ❝♦♠♣r❛❞❛s
♣♦r ♣❡rí♦❞♦

▼❛t❡r✐❛❧
P❡rí♦❞♦s
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❖ ✈❛❧♦r ♦❜t✐❞♦ ♥♦ ❝á❧❝✉❧♦ ♥♦ ♣r✐♠❡✐r♦ ♣❡rí♦❞♦ é r❡♣❛ss❛❞♦ ♣❛r❛ ♦ ♣ró①✐♠♦ ♣❡rí♦❞♦✱

s❡♥❞♦ ❢❡✐t♦ ♦ s♦♠❛tór✐♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❛❞q✉✐r✐❞♦s ❡ s✉❜tr❛✐♥❞♦

❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❝♦♥s✉♠✐❞♦s✳ ■ss♦ é ❢❡✐t♦ ♣❛r❛ t♦❞♦s ♦s ♣❡rí♦❞♦s ❡✱

❛♦ ✜♥❛❧ ❞♦s ♣❡rí♦❞♦s✱ t❡♠✲s❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rí♦❞♦s q✉❡ ♣♦❞❡♠ ❛♣r❡s❡♥t❛r ❢❛❧t❛ ❞❡

♠❛t❡r✐❛✐s✳

❆♦ s❡❧❡❝✐♦♥❛r ❛ s♦❧✉çã♦ 2✱ q✉❡ ♣♦ss✉✐ ❝✉st♦ ❞❡ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s ♥♦ ✈❛❧♦r

❞❡ 2, 21e + 07 ❡ ✉♠ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s ❞❡ 6, 00e + 04✱ é ❛♣r❡s❡♥t❛❞❛ ✉♠❛

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

r❡❧❛çã♦ ❛♦ ❛t❡♥❞✐♠❡♥t♦ ❞❛ ❞❡♠❛♥❞❛ ❞❡✜♥✐❞❛ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳ ❆ t❛❜❡❧❛ ✹✳✻

❛♣r❡s❡♥t❛ ✉♠❛ ❧✐st❛ r❡s✉♠✐❞❛ ❞❡ ♠❛t❡r✐❛✐s ❡ s❡✉s r❡s✉❧t❛❞♦s✳ P❛r❛ ❡st❛ s♦❧✉çã♦ ♣♦❞❡

s❡r ✈✐st♦ q✉❡ ❤♦✉✈❡r❛♠ 85 s✐t✉❛çõ❡s ❡♠ q✉❡ s❡ ♦❜t❡✈❡ ✉♠ ✈❛❧♦r ❞❡ ♠❛t❡r✐❛❧ ♠❡♥♦r

q✉❡ ♦ ✈❛❧♦r ❞❡✜♥✐❞♦ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳ ❊ss❡ ✈❛❧♦r é ♦ s♦♠❛tór✐♦ ❞❡ t♦❞♦s ♦s

♣❡rí♦❞♦s ❞❡ t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❡♠ q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ❡♠ ❡st♦q✉❡ s♦♠❛❞❛ ❛ q✉❛♥t✐❞❛❞❡

♠❛♣❡❛❞❛ ♣❛r❛ s❡r ❝♦♠♣r❛❞❛ ♥ã♦ ❢♦r❛♠ s✉✜❝✐❡♥t❡s ♣❛r❛ ❝♦❜r✐r ❛ ❞❡♠❛♥❞❛ ❡st✐♠❛❞❛

❞♦ ♠❡s♠♦✳ P❛r❛ ❝❛❞❛ ♠❛t❡r✐❛❧ é ❛♣r❡s❡♥t❛❞❛ ❡ss❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rí♦❞♦s ❝♦♠ ❢❛❧t❛

❞❛ ♣❡ç❛ ♥❛ ❝♦❧✉♥❛ ❞❡♥♦♠✐♥❛❞❛ ✧◗t❞❡ ❙✐t✉❛çõ❡s ❋❛❧t❛ ▼❛t✳✧✳ ❚❛♠❜é♠ ♥❛ t❛❜❡❧❛ sã♦



✹✳✷✳ ❘❡s✉❧t❛❞♦s ❈♦♠♣✉t❛❝✐♦♥❛✐s ✸✾

❚❛❜❡❧❛ ✹✳✻✳ ▲✐st❛ ❞❡ ♠❛t❡r✐❛✐s ❞❛ s♦❧✉çã♦ ✷ ❡ s❡✉s q✉❛♥t✐t❛t✐✈♦s ♣♦r ♣❡rí♦❞♦

P❡rí♦❞♦s
▼❛t❡r✐❛❧

◗t❞❡ ❙✐t✉❛çõ❡s
❋❛❧t❛ ▼❛t✳ P✳✶ P✳✷ P✳✸ P✳✹ P✳✺ P✳✻ P✳✼ P✳✽ P✳✾ P✳✶✵ P✳✶✶ P✳✶✷
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♣✐♥t❛❞♦s ❞❡ ✈❡r♠❡❧❤♦ ♦s ♣❡rí♦❞♦s ❡♠ q✉❡ ❡①✐st❡ ❡ss❛ ♣❡♥❞ê♥❝✐❛ ❞❡ ♠❛t❡r✐❛✐s✳

❆♦ ❛♥❛❧✐s❛r ❡st❛ t❛❜❡❧❛✱ ♣♦❞❡ s❡r ✈✐st♦ q✉❡ ♦ ♠❛t❡r✐❛❧ ✧❆❇❘❆❈❆❉❊■❘❆ ❊◆✲

●❆❚❊ ❚■P❖ ❊✧❛♣r❡s❡♥t❛ ♦s 12 ♣❡rí♦❞♦s ♥❡❣❛t✐✈❛❞♦s✳ ■ss♦ ✐♥❞✐❝❛ q✉❡ ❡♠ t♦❞♦s ♦s

♣❡rí♦❞♦s ❡st❛ ♣❡ç❛ tê♠ ✉♠ ❝♦♥s✉♠♦ ❡st✐♠❛❞♦ ♠❛✐♦r q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ♠❛♣❡❛❞❛ ♣❡❧❛

❢❡rr❛♠❡♥t❛ ♣❛r❛ ❛q✉✐s✐çã♦✳ ◆❡st❡ ❝❛s♦✱ ♣♦❞❡ s❡ ❛✜r♠❛r q✉❡ ❛ ♠❡s♠❛ ♥ã♦ ❢♦✐ ♣r✐♦r✐③❛❞❛

♣❛r❛ ❡st❛ s♦❧✉çã♦✳ ❏á ❛✈❛❧✐❛♥❞♦ ❛ ♣❡ç❛ ✧❘❖❚❖❘ ❉❖ ❊◆●❆❚❊ ❚■P❖ ❊✧❛ ♠❡s♠❛

❡stá ❝♦♠ ♦s ✈❛❧♦r❡s ♣♦s✐t✐✈♦s ❡♠ t♦❞♦s ♦s ♣❡rí♦❞♦s✳ ■ss♦ ♠♦str❛ q✉❡ ❡st❛ ♣❡ç❛ ❢♦✐ ♣r✐✲

♦r✐③❛❞❛ ❡ q✉❡ ❛ ❝❤❛♥❝❡ ❞❡ ❢❛❧t❛ ❞❛ ♠❡s♠❛ é ♠✉✐t♦ ❜❛✐①❛✱ ✈✐st♦ q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ❛

s❡r ❝♦♠♣r❛❞❛ s✉♣r❡ ❛ ♥❡❝❡ss✐❞❛❞❡ ♠❛♣❡❛❞❛ ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦✳ ❊①✐st❡♠ t❛♠✲

❜é♠ ♦✉tr❛s ♣❡ç❛s ❝♦♠ ♣r✐♦r✐③❛çã♦ ✐♥t❡r♠❡❞✐ár✐❛✱ ❛s q✉❛✐s ❛♣r❡s❡♥t❛♠ ♣❡rí♦❞♦s ❝♦♠

q✉❛♥t✐❞❛❞❡s ♣♦s✐t✐✈❛s ❡ t❛♠❜é♠ ♣❡rí♦❞♦s ♥❡❣❛t✐✈❛❞♦s✳

❏á ❛ s♦❧✉çã♦ 13 ♣♦ss✉✐ ✉♠ ❝✉st♦ ❞❡ r✐s❝♦ ❞❡ 1, 06e+ 03 ❡ ✉♠ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞❡

♠❛t❡r✐❛✐s ❞❡ 3, 90e + 05✳ ❆♦ s❡ ❝♦♠♣❛r❛r ❡st❡s r❡s✉❧t❛❞♦s ❝♦♠ ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s ♥❛

s♦❧✉çã♦ 2✱ ♦❜s❡r✈❛✲s❡ ✉♠❛ r❡❞✉çã♦ ❞❡ 2, 2115e+ 07 ❡♠ r❡❧❛çã♦ ❛♦ ❝✉st♦ ❞❡ r✐s❝♦ ❡ ✉♠

❛✉♠❡♥t♦ ❞❡ 3, 30e + 05 ❡♠ r❡❧❛çã♦ ❛♦ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞♦s ♠❛t❡r✐❛✐s✳ ❆♦ ♦❜s❡r✈❛r ❛

t❛❜❡❧❛ ✹✳✼✱ r❡❢❡r❡♥t❡ às q✉❛♥t✐❞❛❞❡s ❞❡ ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❝♦♠♣r❛❞♦s✱ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦

q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rí♦❞♦s ❝♦♠ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s ❢♦✐ ❞❡ 25✱ s❡♥❞♦ 60 ♣❡rí♦❞♦s ❛

♠❡♥♦s ❝♦♠ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛❧ q✉❡ ❛ s♦❧✉çã♦ 2✳ ❊ss❛ ❞✐♠✐♥✉✐çã♦ s❡ ❞❡✉ ❞❡✈✐❞♦ ❛♦ ❛✉♠❡♥t♦

❞♦ ❝✉st♦ ♣❛r❛ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s✳

❉❡ ♣♦ss❡ ❞♦s ❞❛❞♦s ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s s♦❧✉çõ❡s é ♣♦ssí✈❡❧ ✈✐s✉❛❧✐③❛r ❡♠ ❝❛❞❛ ✉♠❛

❞❡❧❛s q✉❛✐s ♠❛t❡r✐❛✐s ❢♦r❛♠ ♣r✐♦r✐③❛❞♦s ❡ q✉❛✐s ♥ã♦ s❡rã♦ ❛❞q✉✐r✐❞♦s✳ ❊ss❛ ✐♥❢♦r♠❛çã♦

♣❡r♠✐t❡ ✉♠❛ ♠❡❧❤♦r ❡s❝♦❧❤❛ ❞❛ s♦❧✉çã♦ ❛ s❡r ❛❞♦t❛❞❛ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♦ ❝✉st❡✐♦
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❚❛❜❡❧❛ ✹✳✼✳ ▲✐st❛ ❞❡ ♠❛t❡r✐❛✐s ❞❛ s♦❧✉çã♦ ✶✸ ❡ s❡✉s q✉❛♥t✐t❛t✐✈♦s ♣♦r ♣❡rí♦❞♦

▼❛t❡r✐❛❧
◗t❞❡ P❡rí♦❞♦s

❋❛❧t❛ ▼❛t✳
P❡rí♦❞♦s
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❞✐s♣♦♥í✈❡❧ ♣❛r❛ ❛ ❝♦♠♣r❛ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳

✹✳✸ ❱❛❧✐❞❛çã♦ ❞❛ ▼❡t♦❞♦❧♦❣✐❛

❚♦❞❛s ❛s ✐♥❢♦r♠❛çõ❡s ❛♣r❡s❡♥t❛❞❛s ♥❛ s❡çã♦ ❛♥t❡r✐♦r r❡❢❡r❡♠✲s❡ ❛ ✈❛❧✐❞❛çã♦ ❞❛ ❛q✉✐✲

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

♥❡❝❡ss✐❞❛❞❡ ❞❡ ✉t✐❧✐③❛çã♦ ❞❡ss❛s ♣❡ç❛s ♠❛♣❡❛❞❛s ♣❡❧❛ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞❛s ♠❡s✲

♠❛s✳

❈♦♥t✉❞♦✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ✈❛❧✐❞❛r ❛ ❢❡rr❛♠❡♥t❛ ❡❢❡t✉❛♥❞♦ ♦ ❝♦♠♣❛r❛t✐✈♦ ❞♦s

✈❛❧♦r❡s ❡♥❝♦♥tr❛❞♦s ❝♦♠ ♦s ✈❛❧♦r❡s r❡❛✐s ❞❡ ❝♦♥s✉♠♦ ❞❛ ❡♠♣r❡s❛ ♥♦ ❛♥♦ ❞❡ ✷✵✶✽✳

❙❡♥❞♦ ❛ss✐♠✱ ❢♦r❛♠ ❝♦❧❡t❛❞♦s ♦s ❞❛❞♦s r❡❛✐s ❞❡ ❝♦♥s✉♠♦ ❞♦ ❛♥♦ ❞❡ ✷✵✶✽ ♣❛r❛ ❡①tr❛✐r

❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ r❡❛✐s ❡ ✈❡r✐✜❝❛r ❝♦♠♦ ❛ ❢❡rr❛♠❡♥t❛ s❡ ❝♦♠♣♦rt❛ ❛♦ ❡①❡❝✉t❛r

❛ ♦t✐♠✐③❛çã♦ ❝♦♠ ❡ss❛s ♥♦✈❛s ✐♥❢♦r♠❛çõ❡s✳

❋♦✐ ♥❡❝❡ssár✐♦ ❡❢❡t✉❛r ❛❥✉st❡s ♥❛ t❛❜❡❧❛ ❞❡ ♠❛t❡r✐❛✐s✱ ❛t✉❛❧✐③❛♥❞♦ ❛s t❛①❛s ❞❡

s✉❝❛t❡❛♠❡♥t♦ ♣❛r❛ ♦s ✈❛❧♦r❡s r❡❛✐s ❞❡ ✷✵✶✽ ❡✱ ❛♣ós ✐ss♦✱ ❢♦✐ ❡①❡❝✉t❛❞♦ ♥♦✈❛♠❡♥t❡ ❛

❢❡rr❛♠❡♥t❛ ❞❡ ♦t✐♠✐③❛çã♦ ❛ ✜♠ ❞❡ ❡♥❝♦♥tr❛r ❛s s♦❧✉çõ❡s ót✐♠❛s ❞♦ ♣r♦❜❧❡♠❛✳ ❖s r❡s✉❧✲

t❛❞♦s ❡♥❝♦♥tr❛❞♦s ♣❡❧❛ ❢❡rr❛♠❡♥t❛ ♣♦❞❡♠ s❡r ✈✐st♦s ♥♦ ❣rá✜❝♦ ❞❡ ♣❛r❡t♦ ❛♣r❡s❡♥t❛❞♦

♥❛ ✜❣✉r❛ ✹✳✸✳

❋♦✐ ✈❡r✐✜❝❛❞♦ q✉❡✱ ❛♦ ❛♣❧✐❝❛r ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ r❡❛✐s ❞♦ ❛♥♦ ❞❡ ✷✵✶✽✱ ♦s

r✐s❝♦s ❞❛s s♦❧✉çõ❡s ❛✉♠❡♥t❛r❛♠ ❡♠ r❡❧❛çã♦ ❛♦s r❡s✉❧t❛❞♦s ❡♥❝♦♥tr❛❞♦s ❝♦♠ ❛s t❛①❛s

❞❡ ✷✵✶✼✳ P❛r❛ ♠❡❧❤♦r ✈✐s✉❛❧✐③❛r ❡st❛s ❞✐❢❡r❡♥ç❛s ❢♦r❛♠ ✐♥❝❧✉í❞♦s ♦s ❞♦✐s ❝♦♥❥✉♥t♦s ❞❡





✹✷ ❈❛♣ít✉❧♦ ✹✳ ❘❡s✉❧t❛❞♦s ❡ ❉✐s❝✉ssõ❡s

❝♦♥❥✉♥t♦✳ ■ss♦ ❢♦✐ ❢❡✐t♦ ♣❛r❛ r❡❛❧✐③❛r ✉♠ ❝♦♠♣❛r❛t✐✈♦ ❞❡ s♦❧✉çõ❡s ❝♦♠ ❛s t❛①❛s ❞❡

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

❈♦♠ ✐ss♦ ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s 15 s♦❧✉çõ❡s ❞❡ ❝❛❞❛ ❝♦♥❥✉♥t♦ ❡ ❡❢❡t✉❛❞♦ ♦ ❝á❧❝✉❧♦

❞♦ ●❆P ❡♥tr❡ ❝❛❞❛ s♦❧✉çã♦ ❡ s✉❛ ❝♦rr❡s♣♦♥❞❡♥t❡ ♥♦ ♦✉tr♦ ❝♦♥❥✉♥t♦ ❞❡ r❡s✉❧t❛❞♦s✳ ❖s

●❆P✬s ♣❛r❛ ❝❛❞❛ s♦❧✉çã♦ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ t❛❜❡❧❛ ✹✳✽✳ ◆❡❧❛ ♣♦❞❡ s❡r ✈✐st♦ q✉❡ ❡♠

t♦❞♦s ♦s ❝❛s♦s✱ ❛s s♦❧✉çõ❡s ❡♠ ❛③✉❧ r❡❢❡r❡♥t❡s às t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ r❡❛✐s ❞❡ ✷✵✶✽

♣♦ss✉❡♠ ❝✉st♦ ❞❡ r✐s❝♦ s✉♣❡r✐♦r❡s ❛♦s ❝✉st♦s ❞❡ r✐s❝♦ ❞❛s t❛①❛s ❞❡ ✷✵✶✼ ✭♠❛r❝❛❞❛s ❡♠

✈❡r♠❡❧❤♦✮✳
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❙♦❧✉çã♦ ❈✉st♦ ❞♦ ❘✐s❝♦ ✷✵✶✼ ❈✉st♦ ❞♦ ❘✐s❝♦ ✷✵✶✽ ●❆P ❡♥tr❡ ❘✐s❝♦s
✶ ✸✱✺✼❡✰✵✼ ✹✱✶✶❡✰✵✼ ✺✱✹✷❡✰✵✻
✷ ✷✱✷✶❡✰✵✼ ✷✱✺✼❡✰✵✼ ✸✱✻✸❡✰✵✻
✸ ✶✱✸✾❡✰✵✼ ✶✱✻✷❡✰✵✼ ✷✱✷✹❡✰✵✻
✹ ✶✱✵✸❡✰✵✼ ✶✱✷✷❡✰✵✼ ✶✱✾✶❡✰✵✻
✺ ✼✱✶✻❡✰✵✻ ✽✱✽✹❡✰✵✻ ✶✱✻✽❡✰✵✻
✻ ✹✱✺✾❡✰✵✻ ✻✱✸✼❡✰✵✻ ✶✱✼✽❡✰✵✻
✼ ✷✱✾✵❡✰✵✻ ✹✱✻✼❡✰✵✻ ✶✱✼✼❡✰✵✻
✽ ✶✱✷✾❡✰✵✻ ✸✱✵✸❡✰✵✻ ✶✱✼✹❡✰✵✻
✾ ✹✱✺✷❡✰✵✺ ✶✱✼✾❡✰✵✻ ✶✱✸✹❡✰✵✻
✶✵ ✷✱✺✻❡✰✵✺ ✻✱✵✽❡✰✵✺ ✸✱✺✷❡✰✵✺
✶✶ ✼✱✵✻❡✰✵✹ ✷✱✺✽❡✰✵✺ ✶✱✽✼❡✰✵✺
✶✷ ✻✱✷✵❡✰✵✸ ✼✱✽✾❡✰✵✹ ✼✱✷✼❡✰✵✹
✶✸ ✶✱✵✻❡✰✵✸ ✶✱✵✸❡✰✵✹ ✾✱✷✻❡✰✵✸
✶✹ ✽✱✸✸❡✰✵✷ ✷✱✵✸❡✰✵✸ ✶✱✷✵❡✰✵✸
✶✺ ✽✱✷✽❡✰✵✷ ✶✱✺✹❡✰✵✸ ✼✱✵✼❡✰✵✷

❖ ●❆P ♠é❞✐♦ ❞❛s s♦❧✉çõ❡s é ❞❡ 1, 48e + 06 ✐♥❞✐❝❛♥❞♦ ✉♠ ❛✉♠❡♥t♦ ❝♦♥s✐❞❡rá✈❡❧

♥♦ ❝✉st♦ ❞♦ r✐s❝♦ ❡♠ r❡❧❛çã♦ ❛♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛s t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦

❧❡✈❛♥t❛❞❛s ♥♦ ❛♥♦ ❞❡ ✷✵✶✼✳ ❈♦♠ ✐ss♦✱ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ q✉❡ ❡①✐st❡ ✉♠❛ ❞✐s❝r❡♣â♥❝✐❛

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

❞✉r❛♥t❡ ❛ ❡①❡❝✉çã♦ ❞❛s ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s✳

❊st❡ ❝♦♠♣❛r❛t✐✈♦ ❞❡ s♦❧✉çõ❡s ♠♦str❛ q✉❡ ♦ ❝✉st♦ ❞♦ r✐s❝♦ r❡❛❧ é ♠❛✐♦r q✉❡ ♦ ❝✉st♦

❞♦ r✐s❝♦ ❡st✐♠❛❞♦ ❝♦♠ ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❞♦ ❛♥♦ ❛♥t❡r✐♦r✳ ❊ss❛ ❞✐❢❡r❡♥ç❛ ♠♦str❛

q✉❡ ❡①✐st❡♠ ♦♣♦rt✉♥✐❞❛❞❡s ❞❡ ♠❡❧❤♦r✐❛ ❞♦s ♣r♦❝❡ss♦s ❞❛ ❡♠♣r❡s❛ ❡ q✉❡✱ s❡ ❤♦✉✈❡r ❛

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

❛ss❡rt✐✈✐❞❛❞❡✱ ❣❡r❛♥❞♦ ❡❝♦♥♦♠✐❛s ✜♥❛♥❝❡✐r❛s ❝♦♥s✐❞❡rá✈❡✐s ♣❛r❛ ❛ ❝♦♠♣❛♥❤✐❛✳

❆❧é♠ ❞❡ ✐♥❞✐❝❛r ♣♦ssí✈❡✐s ♣♦♥t♦s ❞❡ ♠❡❧❤♦r✐❛ ❝♦♠ r❡❧❛çã♦ ❛♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛

❞❛ ❢❡rr❛♠❡♥t❛✱ ❡st❡ ❝♦♠♣❛r❛t✐✈♦ ♠♦str❛ q✉❡ ♦ ♣r♦❝❡ss♦ ❞❡ ♣r❡✈✐sã♦ ❞❡ ❝♦♥s✉♠♦ ❞❡

♠❛t❡r✐❛✐s ♣♦r ♠❡✐♦ ❞❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ♣♦❞❡ s❡r ❡✈♦❧✉í❞♦ ♣❛r❛ s❡ t❡r ♠❛✐♦r ❡①❛✲



✹✳✸✳ ❱❛❧✐❞❛çã♦ ❞❛ ▼❡t♦❞♦❧♦❣✐❛ ✹✸

t✐❞ã♦✱ s❡♥❞♦ ♣♦ssí✈❡❧ ♠❛♣❡❛r ❞❡ ❢♦r♠❛ ❝♦rr❡t❛ ♦s r❡❛✐s ❝✉st♦s ❞❡ r✐s❝♦ ❡①♣❡r✐♠❡♥t❛❞♦s

♣❡❧❛ ❡♠♣r❡s❛ ❱▲■✳





❈❛♣ít✉❧♦ ✺

❈♦♥s✐❞❡r❛çõ❡s ❋✐♥❛✐s

◆❡st❡ ❝❛♣ít✉❧♦ sã♦ ❛♣r❡s❡♥t❛❞❛s ❛s ❝♦♥s✐❞❡r❛çõ❡s ✜♥❛✐s ❞❛ ❞✐ss❡rt❛çã♦✱ s❡♥❞♦ ❛♣r❡s❡♥✲

t❛❞♦s ♦s ❣❛♥❤♦s ♦❜t✐❞♦s ♥❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❞❡ ♦t✐♠✐③❛çã♦ ❞❡ ❣❡stã♦ ❞❡

♠❛t❡r✐❛✐s ✉t✐❧✐③❛❞♦s ♥❛s ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❞❡ ✈❛❣õ❡s ❞❡ ❝❛r❣❛ ❣❡r❛❧✳ ❚❛♠❜é♠

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

tr❛❜❛❧❤♦✳

✺✳✶ ❈♦♥❝❧✉sõ❡s

❈♦♠ ❛ ❣r❛♥❞❡ ❝♦♠♣❡t✐t✐✈✐❞❛❞❡ ❡♥tr❡ ❛s ❡♠♣r❡s❛s ❞❡ ♣r❡st❛çã♦ ❞❡ s❡r✈✐ç♦✱ ✉♠ ❞♦s

♣r✐♥❝✐♣❛✐s ♣♦♥t♦s ❡str❛té❣✐❝♦s ❞❛s ♠❡s♠❛s é ❛ ❝♦♥✜❛❜✐❧✐❞❛❞❡ ❞♦s s❡✉s ❛t✐✈♦s✳ ❈♦♠

✐ss♦✱ ❛s ♠❛♥✉t❡♥çõ❡s r❡❛❧✐③❛❞❛s ♥♦s ❛t✐✈♦s sã♦ ❡①tr❡♠❛♠❡♥t❡ ✐♠♣♦rt❛♥t❡s ♣❛r❛ ♦ ❜♦♠

❢✉♥❝✐♦♥❛♠❡♥t♦ ❞♦s ♠❡s♠♦✳ P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡st❛s ♠❛♥✉t❡♥çõ❡s✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦

❣❡r✐r ❞❡ ❢♦r♠❛ ❝r✐t❡r✐♦s❛ ♦ ❡st♦q✉❡ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦ ✉t✐❧✐③❛❞❛s ♥❛s ♠❡s♠❛s✳ ■ss♦ s❡

❞á ❞❡✈✐❞♦ ❛♦ ❢❛t♦ ❞❡ q✉❡ ❛ ❢❛❧t❛ ❞❡ ❛❧❣✉♠ ♠❛t❡r✐❛❧ ❞✉r❛♥t❡ ✉♠❛ ♠❛♥✉t❡♥çã♦ ♣r❡✈❡♥t✐✈❛

♣♦❞❡ ❛❝❛rr❡t❛r ❡♠ ♣r❡❥✉í③♦s ✜♥❛♥❝❡✐r♦s ♣❡❧❛ ♣❛r❛❞❛ ❞♦ ❛t✐✈♦ ❡ t❛♠❜é♠ ♣r❡❥✉í③♦s ❥✉♥t♦

❛♦ ❝❧✐❡♥t❡ ♣♦r ♥ã♦ ❝♦♥s❡❣✉✐r ❛t❡♥❞❡r às ❞❡♠❛♥❞❛s ❞♦ ♠❡s♠♦✳ ❆❧é♠ ❞✐ss♦✱ ✉♠ ❡st♦q✉❡

✐♥✢❛❞♦ ♣♦❞❡ ❣❡r❛r ♣❡r❞❛s ♣♦r ❝❛♣✐t❛❧ ❡st❛❣♥❛❞♦ ❡ ♦❜s♦❧❡s❝ê♥❝✐❛✳

◆❡st❡ ❝♦♥t❡①t♦✱ ❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ✐♠♣❧❡♠❡♥t❛r ✉♠❛

❢❡rr❛♠❡♥t❛ ❝❛♣❛③ ❞❡ ♠❛♣❡❛r ♦ ❝✉st♦ ❞♦ r✐s❝♦ ❞❛ ❢❛❧t❛ ❞♦s ♠❛t❡r✐❛✐s ❞✉r❛♥t❡ ❛s ♠❛♥✉✲

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

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

❊st❛ ❢❡rr❛♠❡♥t❛ ✐♠♣❧❡♠❡♥t❛❞❛ ❛♣r❡s❡♥t♦✉ r❡s✉❧t❛❞♦s q✉❡ ♣♦ss✐❜✐❧✐t❛r❛♠ ✐❞❡♥t✐✲

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

❞♦s ♠❛t❡r✐❛✐s✱ s❡♥❞♦ ♣♦ssí✈❡❧ s❛❜❡r q✉❛♥t♦ s❡ ❡❝♦♥♦♠✐③❛ ❡♠ r✐s❝♦ ❛♦ s❡ ✐♥✈❡st✐r ♠❛✐s ♥❛

❝♦♠♣r❛ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳ ❈♦♠ ❛ ❢r♦♥t❡✐r❛ ♣❛r❡t♦ ót✐♠❛ ❛♣r❡s❡♥t❛❞❛✱ ❛ t♦♠❛❞❛

✹✺



✹✻ ❈❛♣ít✉❧♦ ✺✳ ❈♦♥s✐❞❡r❛çõ❡s ❋✐♥❛✐s

❞❡ ❞❡❝✐sã♦ ❜❛s❡❛❞❛ ♥♦ tr❛❞❡✲♦✛ ❡♥tr❡ ❝✉st♦ ❞❡ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s ❡ ❝✉st♦ ❞♦ r✐s❝♦ ❞❡

❢❛❧t❛ ❞♦s ♠❡s♠♦s s❡ t♦r♥❛ ♠✉✐t♦ ♠❛✐s s✐♠♣❧❡s ❡ ❝❧❛r❛ ♣❛r❛ ♦ ✉s✉ár✐♦ ❞❛ ❢❡rr❛♠❡♥t❛✳

❆❧é♠ ❞❡ ❛♣r❡s❡♥t❛r ♦s ❝✉st♦s ❞❡ r✐s❝♦✱ ❛ ❢❡rr❛♠❡♥t❛ t❛♠❜é♠ ❛♣r❡s❡♥t❛ ❛ ❧✐st❛ ❞❡

t♦❞♦s ♦s ♠❛t❡r✐❛✐s ❛ s❡r❡♠ ❛❞q✉✐r✐❞♦s ❡ ❛ q✉❛♥t✐❞❛❞❡ ❞♦s ♠❡s♠♦s ❛ s❡r❡♠ ❝♦♠♣r❛❞❛s

❡♠ ❝❛❞❛ ✉♠ ❞♦s ♣❡rí♦❞♦s ❞♦ ❝✐❝❧♦ ❞❡ ♠❛♥✉t❡♥çã♦✳ ■ss♦ é ❢❡✐t♦ ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s

s♦❧✉çõ❡s ❡♥❝♦♥tr❛❞❛s✱ ♣❡r♠✐t✐♥❞♦ ❝♦♥st❛t❛r q✉❛✐s ♠❛t❡r✐❛✐s ❡stã♦ s❡♥❞♦ ♣r✐♦r✐③❛❞♦s ❡

q✉❛✐s ❡stã♦ s❡♥❞♦ ♣r❡t❡r✐❞♦s ♥❛s ❝♦♠♣r❛s✳

P❛r❛ ✈❛❧✐❞❛r ❛ ❢❡rr❛♠❡♥t❛ ❢♦✐ ❡❢❡t✉❛❞❛ ❛ ❡①❡❝✉çã♦ ❞❛ ♠❡s♠❛ ❝♦♠ ✉♠ ❝♦♥❥✉♥t♦ ❞❡

❞❛❞♦s ❞❡ ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s ❞❡ ✈❛❣õ❡s ❞❡ ❝❛r❣❛ ❣❡r❛❧ ❞❛ ❡♠♣r❡s❛ ❱▲■✳ ❊ss❡s ❞❛✲

❞♦s ❝♦❧❡t❛❞♦s sã♦ r❡❢❡r❡♥t❡s às ♠❛♥✉t❡♥çõ❡s ♣r❡✈❡♥t✐✈❛s r❡❛❧✐③❛❞❛s ❡♠ ✷✵✶✼ ❥✉♥t❛♠❡♥t❡

❝♦♠ ♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❡❢❡t✉❛❞♦ ♣❛r❛ ♠❛♥✉t❡♥çã♦ ❞❡ ✷✾✵ ✈❛❣õ❡s ♥♦ ❛♥♦ ❞❡ ✷✵✶✽✳ ❋♦✐ ❢❡✐t♦

❡♥tã♦ ✉♠ ❝♦♠♣❛r❛t✐✈♦ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ❝❛❧❝✉❧❛❞❛s

♥♦ ❝✐❝❧♦ ❞❡ ✷✵✶✼ ❝♦♠ ♦s ❞❛❞♦s r❡❛✐s ❞♦ ❝✐❝❧♦ ❞❡ ✷✵✶✽✳ ❈♦♠ ✐ss♦ ❢♦✐ ❝♦♥st❛t❛❞♦ q✉❡ ♦s

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

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

❞❡ ✷✵✶✽✳ ■ss♦ ♠♦str❛ q✉❡ ❡①✐st❡ ✉♠❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ♠❡❧❤♦r✐❛ ♥♦s ♣r♦❝❡ss♦s ❞❡ ❝♦❧❡t❛

❞❡ ❞❛❞♦s ❡❢❡t✉❛❞❛ ♣❡❧❛ ❡♠♣r❡s❛ ❱▲■✳ ❆❧é♠ ❞✐ss♦ ❛ ❢❡rr❛♠❡♥t❛ ❝♦♥s❡❣✉✐✉ ♠✐♥✐♠✐③❛r

❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rí♦❞♦s ❝♦♠ ❢❛❧t❛ ❞❡ ♠❛t❡r✐❛✐s ♣❛r❛ s♦❧✉çõ❡s ❝♦♠ ❝✉st♦ ❞❡ ❝♦♠♣r❛

❞❡ ♠❛t❡r✐❛✐s s❡♠❡❧❤❛♥t❡s✱ ♣♦✐s ❛ ✈❛r✐❛çã♦ ❞❛s t❛①❛s ❞❡ s✉❝❛t❡❛♠❡♥t♦ ♣❡r♠✐t✐r❛♠ ✉♠❛

♠❡❧❤♦r ❛❞❡q✉❛çã♦ ❞♦s ✈❛❧♦r❡s ❛ s❡r❡♠ ✉t✐❧✐③❛❞♦s ♥❛ ❝♦♠♣r❛ ❞❛s ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✳

P♦r ✜♠✱ ❛ ❢❡rr❛♠❡♥t❛ t❛♠❜é♠ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞❛ ♣❛r❛ ❛ ❞❡❢❡s❛ ❞♦ ❛✉♠❡♥t♦ ❞❡

✐♥✈❡st✐♠❡♥t♦s ❡♠ ❝♦♠♣r❛ ❞❡ ♠❛t❡r✐❛✐s✱ ✈✐st♦ q✉❡ é ♣♦ssí✈❡❧ ❛♣r❡s❡♥t❛r ♦ r✐s❝♦ ✐♥❡r❡♥t❡

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

♣❛r❛ ♠❛✐s q✉❛♥t♦ ♣❛r❛ ♠❡♥♦s s❡ t♦r♥❛ ♠✉✐t♦ s✐♠♣❧❡s ♣♦✐s ❛ ❢❡rr❛♠❡♥t❛ ❥á ❛♣r❡s❡♥t❛ ♦

♠❛♣❛ ❞❡ ❝♦♠♣r❛s ❞♦s ♠❛t❡r✐❛✐s✳ ❈♦♠ ✐ss♦ ♥ã♦ é ♥❡❝❡ssár✐♦ ❡❢❡t✉❛r ❞❡ ❢♦r♠❛ ♠❛♥✉❛❧ ❡

♣❛ssí✈❡❧ ❞❡ ❡rr♦s ♦ ♣r♦❝❡ss♦ ❞❡ s❡❧❡çã♦ ❞❡ q✉❛✐s ♠❛t❡r✐❛✐s ❞❡✈❡♠ s❡r ♣r✐♦r✐③❛❞♦s ❡ q✉❛✐s

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

✺✳✷ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s

❈♦♠♦ s✉❣❡stã♦ ❞❡ tó♣✐❝♦s ❞❡ ❡st✉❞♦ ♣❛r❛ ❝♦♥t✐♥✉✐❞❛❞❡ ❞❡st❡ tr❛❜❛❧❤♦✱ t❡♠✲s❡✿

• ❆♠♣❧✐❛r ❛ ❛❜r❛♥❣ê♥❝✐❛ ❞❛ ❢❡rr❛♠❡♥t❛ ♣❛r❛ ❛t❡♥❞❡r t♦❞♦s ♦s t✐♣♦s ❞❡ ✈❛❣õ❡s

❡①✐st❡♥t❡s ♥❛ ❡♠♣r❡s❛ ❛ q✉❛❧ ❢♦r❛♠ r❡t✐r❛❞♦s ♦s ❞❛❞♦s ❞❡ t❡st❡❀

• ■♥❝♦r♣♦r❛r ♦ tr❛t❛♠❡♥t♦ ❞❡ ♣❡ç❛s q✉❡ ♣♦ss✐❜✐❧✐t❡♠ r❡❝♦♥❞✐❝✐♦♥❛♠❡♥t♦ ❡ ❢✉t✉r❛

r❡✉t✐❧✐③❛çã♦❀



✺✳✸✳ Pr♦❞✉çã♦ ❇✐❜❧✐♦❣rá❢✐❝❛ ✹✼

• ❊♥❣❧♦❜❛r ♦✉tr♦s ❛t✐✈♦s✱ t❛✐s ❝♦♠♦ ❧♦❝♦♠♦t✐✈❛s ❡ ♠áq✉✐♥❛s ❞❡ ✈✐❛✱ ❜❡♠ ❝♦♠♦

✐♥❝♦r♣♦r❛r à ❢❡rr❛♠❡♥t❛ ❛s ♣❡❝✉❧✐❛r✐❞❛❞❡s ❞❡ ❝❛❞❛ ✉♠ ❞❡❧❡s❀

• ▼❡❧❤♦r❛r ❛ ❛ss❡rt✐✈✐❞❛❞❡ ♥♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❡❧❛ ❢❡rr❛♠❡♥t❛ ❛tr❛✈és ❞♦ ❛♣❡r✲

❢❡✐ç♦❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❞❡ ✐♥♣✉t ❞❛ ♠❡s♠❛✳ P❛r❛ t❛♥t♦✱ ✉♠❛ ♦♣çã♦ s❡r✐❛ ❛ ✉t✐✲

❧✐③❛çã♦ ❞❛ ❡st✐♠❛t✐✈❛ ❞❛ t❛①❛ ❞❡ ❢❛❧❤❛s ❞♦s ♠❛t❡r✐❛✐s ♣♦r ♠❡✐♦ ❞❛ ❝r✐❛çã♦ ❞❡

✉♠ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ✉t✐❧✐③❛♥❞♦ ✉♠ ❤♦r✐③♦♥t❡ ♠❛✐♦r q✉❡ ❛♣❡♥❛s ✉♠ ❛♥♦ ❞❡

✐♥❢♦r♠❛çõ❡s ❛♥t❡r✐♦r❡s✳ ❆ t❛①❛ ❞❡ s✉❝❛t❡❛♠❡♥t♦ ✉t✐❧✐③❛❞❛ ❛t✉❛❧♠❡♥t❡ ❜❛s❡✐❛✲s❡

s♦♠❡♥t❡ ♥♦ ❞❛❞♦s ❞❡ ♠❛♥✉t❡♥çõ❡s ❞♦ ❛♥♦ ❛♥t❡r✐♦r✳ ❊ss❡ ❛♣r♦❢✉♥❞❛♠❡♥t♦ ♥❛

t❛①❛ ❞❡ ❢❛❧❤❛s ♣♦❞❡ ♠❡❧❤♦r❛r ❛ ♣r❡✈✐s✐❜✐❧✐❞❛❞❡ ❞♦ ❝♦♥s✉♠♦ ❞❡ ♠❛t❡r✐❛✐s ❞❡✈✐❞♦

❛ ♠❛✐♦r ❛❝✉rá❝✐❛ ♥❛ ♣r❡❞✐çã♦ ❞❛ ❢❛❧❤❛ ❞❛s ♣❡ç❛s❀

• ■♠♣❧❡♠❡♥t❛r ✉♠ ♠ó❞✉❧♦ ❞❡ ❛✉①í❧✐♦ à t♦♠❛❞❛ ❞❡ ❞❡❝✐sã♦ q✉❡ ❛♣♦✐❡ ♦ ✉s✉ár✐♦ ♥❛

❡s❝♦❧❤❛ ❞❛ ♠❡❧❤♦r s♦❧✉çã♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ♣r❡♠✐ss❛s ❡①✐st❡♥t❡s ♣❛r❛ t❛❧✳

✺✳✸ Pr♦❞✉çã♦ ❇✐❜❧✐♦❣rá✜❝❛

• ❆▲▼❊■❉❆✱ ❈▲❆❨❚❖◆ ●❯■▼❆❘➹❊❙ ❉❊ ❀ ❖▲■❱❊■❘❆✱ ❇❘❊◆❖ ❈❆❘❱❆▲❍❖

❉❊ ❀ ❙❆◆❚❖❙✱ ❏❊❙❯❙ ❏❖◆❆❚❆◆ ❙❖❯❩❆ ❀ ❈❆❙❚❘❖✱ ●❯❙❚❆❱❖ ❇❆❘❘❖❙ ❀

❈❆❘❘❆◆❖✱ ❊❉❯❆❘❉❖ ●❖◆❚■❏❖ ❀ ▲■▼❆✱ ●❯❙❚❆❱❖ ❊▲Ó■ ❉❊ ❙➪ ✳ P❘❖✲

P❖❙❚❆ ❉❊▼❊❚❖❉❖▲❖●■❆ P❆❘❆ ❆ ❖❚■▼■❩❆➬➹❖ ❉❖ ❊❙❚❖◗❯❊ ❉❊▼❆✲

❚❊❘■❆■❙ ❯❚■▲■❩❆❉❖❙ ❊▼ ❱❆●Õ❊❙ ❉❊ ❈❆❘●❆ ●❊❘❆▲✳ ■♥✿ ✼✸♦ ❈♦♥❣r❡ss♦

❆♥✉❛❧ ❞❛ ❆❇▼✱ ✷✵✶✽✱ ❙ã♦ P❛✉❧♦✳ ❆❇▼ Pr♦❝❡❡❞✐♥❣s✳ ❙ã♦ P❛✉❧♦✿ ❊❞✐t♦r❛ ❇❧✉✲

❝❤❡r✱ ✷✵✶✽✳ ✈✳ ❳✳ ♣✳ ✶✷✷✵





❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá✜❝❛s

❆❇◆❚ ✭✷✵✶✺✮✳ ◆❜r ✶✶✻✾✶✿✷✵✶✺ ✲ ✈❛❣ã♦ ❢❡rr♦✈✐ár✐♦ ✲ ❝❧❛ss✐✜❝❛çã♦✱ ✐❞❡♥t✐✜❝❛çã♦ ❡ ♠❛r✲

❝❛çã♦✳ ◆♦r♠❛✱ ❆ss♦❝✐❛çã♦ ❇r❛s✐❧❡✐r❛ ❞❡ ◆♦r♠❛s ❚é❝♥✐❝❛s✱ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳

❇❛❝❝❤❡tt✐✱ ❆✳ ✫ ❙❛❝❝❛♥✐✱ ◆✳ ✭✷✵✶✷✮✳ ❙♣❛r❡ ♣❛rts ❝❧❛ss✐✜❝❛t✐♦♥ ❛♥❞ ❞❡♠❛♥❞ ❢♦r❡❝❛st✐♥❣

❢♦r st♦❝❦ ❝♦♥tr♦❧✿ ■♥✈❡st✐❣❛t✐♥❣ t❤❡ ❣❛♣ ❜❡t✇❡❡♥ r❡s❡❛r❝❤ ❛♥❞ ♣r❛❝t✐❝❡✳ ❖♠❡❣❛✱

✹✵✭✻✮✿✼✷✷ ✕ ✼✸✼✳ ■❙❙◆ ✵✸✵✺✲✵✹✽✸✳ ❙♣❡❝✐❛❧ ■ss✉❡ ♦♥ ❋♦r❡❝❛st✐♥❣ ✐♥ ▼❛♥❛❣❡♠❡♥t

❙❝✐❡♥❝❡✳

❇❛r❛❜❛❞✐✱ ❆✳❀ ❇❛r❛❜❛❞②✱ ❏✳ ✫ ▼❛r❦❡s❡t✱ ❚✳ ✭✷✵✶✹✮✳ ❆♣♣❧✐❝❛t✐♦♥ ♦❢ r❡❧✐❛❜✐❧✐t② ♠♦❞❡❧s

✇✐t❤ ❝♦✈❛r✐❛t❡s ✐♥ s♣❛r❡ ♣❛rt ♣r❡❞✐❝t✐♦♥ ❛♥❞ ♦♣t✐♠✐③❛t✐♦♥ ✕ ❛ ❝❛s❡ st✉❞②✳ ❘❡❧✐❛❜✐❧✐t②

❊♥❣✐♥❡❡r✐♥❣ ✫ ❙②st❡♠ ❙❛❢❡t②✱ ✶✷✸✿✶ ✕ ✼✳ ■❙❙◆ ✵✾✺✶✲✽✸✷✵✳

❇❛③❛r❛❛✱ ▼✳ ❙✳❀ ❏❛r✈✐s✱ ❏✳ ❏✳ ✫ ❙❤❡r❛❧✐✱ ❍✳ ❉✳ ✭✷✵✶✶✮✳ ▲✐♥❡❛r ♣r♦❣r❛♠♠✐♥❣ ❛♥❞ ♥❡t✇♦r❦

✢♦✇s✳ ❏♦❤♥ ❲✐❧❡② ✫ ❙♦♥s✳

❇❡rt♦❧❞❡✱ ❆✳ ■✳ ✫ ❏✉♥✐♦r✱ ❲✳ P✳ ❳✳ ✭✷✵✶✸✮✳ ❯♠❛ ❝♦♠♣❛r❛çã♦ ❞❡ ♠ét♦❞♦s ❞❡ ♣r❡✈✐sã♦

❞❡ ❞❡♠❛♥❞❛ ❞❡ ♣❡ç❛s ❞❡ r❡♣♦s✐çã♦✿ ✉♠❛ ❛♣❧✐❝❛çã♦ ❛♦ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦✳ ❘❡✈✐st❛

●❡stã♦ ■♥❞✉str✐❛❧✱ ✾✿✺✸✺✕✺✺✶✳ ■❙❙◆ ✶✽✵✽✲✵✹✹✽✳

❇♦①✱ ●✳ ❊✳ P✳ ✫ ❏❡♥❦✐♥s✱ ●✳ ▼✳ ✭✶✾✾✹✮✳ ❚✐♠❡ ❙❡r✐❡s ❆♥❛❧②s✐s ✲ ❋♦r❡❝❛st✐♥❣ ❛♥❞ ❈♦♥tr♦❧✳

❍♦❧❞❡♥✲❉❛②✱ ❙❛♥ ❋r❛♥❝✐s❝♦✱ t❤✐r❞ ❡❞✐çã♦✳

❈❛❧❧❡❣❛r♦✱ ❆✳ ✭✷✵✶✵✮✳ ❋♦r❡❝❛st✐♥❣ ♠❡t❤♦❞s ❢♦r s♣❛r❡ ♣❛rts ❞❡♠❛♥❞✳ ❉✐ss❡rt❛çã♦ ❞❡

♠❡str❛❞♦✱ ❯♥✐✈❡rs✐t❛ ❉❡❣❧✐ ❙t✉❞✐ ❞✐ P❛❞♦✈❛✱ Pá❞✉❛✳

❈❛♠♠✱ ❏✳ ❉✳❀ ❘❛t✉r✐✱ ❆✳ ❙✳ ✫ ❚s✉❜❛❦✐t❛♥✐✱ ❙✳ ✭✶✾✾✵✮✳ ❈✉tt✐♥❣ ❜✐❣ ♠ ❞♦✇♥ t♦ s✐③❡✳

■♥t❡r❢❛❝❡s✱ ✷✵✭✺✮✿✻✶✕✻✻✳

❈❤❛♥❦♦♥❣✱ ❱✳ ✫ ❍❛✐♠❡s✱ ❨✳ ❨✳ ✭✷✵✵✽✮✳ ▼✉❧t✐♦❜❥❡❝t✐✈❡ ❞❡❝✐s✐♦♥ ♠❛❦✐♥❣✿ t❤❡♦r② ❛♥❞

♠❡t❤♦❞♦❧♦❣②✳ ❈♦✉r✐❡r ❉♦✈❡r P✉❜❧✐❝❛t✐♦♥s✳

❈♦r❞❡❛✉✱ ❏✳✲❋✳❀ ❙♦✉♠✐s✱ ❋✳ ✫ ❉❡sr♦s✐❡rs✱ ❏✳ ✭✷✵✵✵✮✳ ❆ ❜❡♥❞❡rs ❞❡❝♦♠♣♦s✐t✐♦♥ ❛♣♣r♦❛❝❤

❢♦r t❤❡ ❧♦❝♦♠♦t✐✈❡ ❛♥❞ ❝❛r ❛ss✐❣♥♠❡♥t ♣r♦❜❧❡♠✳ ❚r❛♥s♣♦rt❛t✐♦♥ ❙❝✐❡♥❝❡✱ ✸✹✿✶✸✸✕✶✹✾✳

✹✾



✺✵ ❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá❢✐❝❛s
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