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❆❣r❛❞❡❝✐♠❡♥t♦s

❈♦♠ ❛ ❝♦♥❝❧✉sã♦ ❞❡st❛ ❚❡s❡✱ ❝❤❡❣❛ ❛♦ ✜♠ ✉♠❛ ❧♦♥❣❛ ❥♦r♥❛❞❛ ❞❡ ❡st✉❞♦ ❡ ❛♣r❡♥❞✐③❛❞♦✱

❡ss❡♥❝✐❛✐s ♣❛r❛ ♠✐♥❤❛ ❢♦r♠❛çã♦✳ ❖ ❢❛t♦ ❞❡ ♣♦❞❡r ❝♦♥t❛r ❝♦♠ ❛s ❝♦♥tr✐❜✉✐çõ❡s ❞❡ ❞✐✈❡rs❛s

♣❡ss♦❛s✱ ❛❧❣✉♠❛s ❞❡❧❛s ❢✉♥❞❛♠❡♥t❛✐s ♣❛r❛ ♦ tér♠✐♥♦ ❞❡st❡ tr❛❜❛❧❤♦✱ t♦r♥♦✉ ♦ ❞❡s❡♥✈♦❧✲

✈✐♠❡♥t♦ ❞❡ss❛ ♣❡sq✉✐s❛ ♠❛✐s ❛♣r❛③í✈❡❧✳ ❆❣r❛❞❡ç♦✱ ♣r✐♠❡✐r❛♠❡♥t❡ ❡ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ❛♦

♣r♦❢❡ss♦r ❆♥❣❡❧♦ P❡r❦✉s✐❝❤ ♣♦r ❡st❛r ❛♦ ♠❡✉ ❧❛❞♦ ❝♦♠♦ ♠❡✉ ♦r✐❡♥t❛❞♦r ❡ ❛♠✐❣♦ ♥♦s

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

♣r♦✜ss✐♦♥❛❧ ❡ ♣❡ss♦❛❧ ❡ ♣♦r t♦❞❛ s✉❛ ❝♦❧❛❜♦r❛çã♦ ♣❛r❛ ❡st❛ ❚❡s❡✳ ❆❣r❛❞❡ç♦ t❛♠❜é♠ à ♣r♦✲

❢❡ss♦r❛ ▼❛r✐❛ ❞❡ ❋át✐♠❛ ❱✐❡✐r❛ q✉❡ ♠❡ ❛✉①✐❧✐♦✉ ♥♦s ú❧t✐♠♦s ❛♥♦s ❞❡ ❞♦✉t♦r❛❞♦✳ ❆❣r❛❞❡ç♦

à ♠✐♥❤❛ ❢❛♠í❧✐❛ q✉❡ é ♦ ♠❡✉ ❛❧✐❝❡r❝❡ ❡♠ t♦❞♦s ♦s ♠♦♠❡♥t♦s ❞❛ ♠✐♥❤❛ ✈✐❞❛ ❡ à ▲❡♦ ❞❡

▲✉❝❡♥❛ q✉❡ ❡st❡✈❡ ❛♦ ♠❡✉ ❧❛❞♦ ♥❡ss❡ ú❧t✐♠♦ ❛♥♦ s❡♠♣r❡ ♠❡ ❛♣♦✐❛♥❞♦✳ P♦r ✜♠✱ ❛❣r❛❞❡ç♦

❛♦s ❛♠✐❣♦s q✉❡ ❝♦♥tr✐❜✉✐r❛♠ ❞❡ ❢♦r♠❛ ❞✐r❡t❛ ♦✉ ✐♥❞✐r❡t❛ ♣❛r❛ ♦ tér♠✐♥♦ ❞❡st❛ ♣❡sq✉✐s❛✳
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❘❡s✉♠♦

❆s ❡♠♦çõ❡s ❤✉♠❛♥❛s sã♦ ❢✉♥❞❛♠❡♥t❛✐s ♣❛r❛ ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ✐♥❞✐✈í❞✉♦s✱ ❛ss✐♠ ❝♦♠♦

t❛♠❜é♠ ❝♦♠ ❛s ♠áq✉✐♥❛s✳ ❉✐❢❡r❡♥t❡ ❞❡ ✉♠❛ ✐♥t❡r❛çã♦ ❤✉♠❛♥♦✲❤✉♠❛♥♦✱ ♦♥❞❡ ✉♠ s❡r

❤✉♠❛♥♦ ✐♥t❡r♣r❡t❛ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ♦✉tr♦✱ ♥❛ ✐♥t❡r❛çã♦ ❤✉♠❛♥♦✲♠áq✉✐♥❛✱

❛ ú❧t✐♠❛ é ✐♥❝❛♣❛③ ❞❡ ❝♦♠♣r❡❡♥❞❡r ♦s s❡♥t✐♠❡♥t♦s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ♦ q✉❡ ❞✐✜❝✉❧t❛ ❛

✐♥t❡r❛çã♦ ❡♥tr❡ ♦s ♠❡s♠♦s✳ ◆❡ss❡ ❝❡♥ár✐♦✱ ❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ✉♠❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛

r❡❝❡♥t❡✱ ♥❛ q✉❛❧ ♦ ♦❜❥❡t✐✈♦ é r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞✉r❛♥t❡ s✉❛ ✐♥t❡r❛çã♦

❝♦♠ ✉♠❛ ♠áq✉✐♥❛✱ t♦r♥❛♥❞♦✲❛ ♠❛✐s s✐♠♣❧❡s✱ ❢á❝✐❧ ❡ ❛❣r❛❞á✈❡❧✳ ❊①✐st❡♠ ❞✐✈❡rs❛s ❢♦♥t❡s

❞❡ ❞❛❞♦s ✉s❛❞❛s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✱ ❝♦♠♦ ❛s ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s✱ s✐♥❛✐s ❞❡

✈♦③✱ ❧✐♥❣✉❛❣❡♠ ❝♦r♣♦r❛❧✱ s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s ❡ s✐♥❛✐s ❝❡r❡❜r❛✐s✳ ❖s s✐♥❛✐s ❝❡r❡❜r❛✐s sã♦

❛ ❢♦♥t❡ ❞❡ ❞❛❞♦s ♠❛✐s ❝♦♥✜á✈❡❧ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✱ ♣♦✐s ❞✐❢❡r❡♥t❡♠❡♥t❡

❞♦s s✐♥❛✐s ❞❡ ✈♦③✱ ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ❡ ❝♦r♣♦r❛✐s✱ ♥ã♦ sã♦ ♣❛ssí✈❡✐s ❞❡ ❢❛❧s❛s s✐♠✉❧❛çõ❡s

❡ ✐♥t❡r♣r❡t❛çã♦ ❛♠❜í❣✉❛✳ ❆♣❡s❛r ❞❡ s❡r ✉♠❛ ✐♠♣♦rt❛♥t❡ ❢♦♥t❡ ❞❡ ❞❛❞♦s✱ ❛ ♠❛✐♦r✐❛ ❞♦s

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

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

❡♠♦çõ❡s✱ ✉♠❛ ✈❡③ q✉❡ ♦ ❝♦♥t❡①t♦ é ❢✉♥❞❛♠❡♥t❛❧ ♥❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ♠❡s♠❛s✳ ◆❡ss❡

tr❛❜❛❧❤♦ é ✐♥tr♦❞✉③✐❞♦ ✉♠ ♠ét♦❞♦ ♣❛r❛ ❛ ❞❡t❡❝çã♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s ❛ ♣❛rt✐r ❞❛

❢✉sã♦ ❞❡ ✐♥❢♦r♠❛çõ❡s ❞♦ ❝♦♥t❡①t♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❝♦♠ s❡✉s s✐♥❛✐s ❝❡r❡❜r❛✐s✳ ❖ ♠ét♦❞♦ é

❝♦♠♣♦st♦ ♣♦r ❞✉❛s ❝♦♠♣♦♥❡♥t❡s✿ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♦ ❝♦♥t❡①t♦✳ P❛r❛ ❛✈❛❧✐❛r ♦ ♠ét♦❞♦

♣r♦♣♦st♦ ❢♦r❛♠ ❞❡s❡♥✈♦❧✈✐❞♦s três ❡st✉❞♦s ❞❡ ❝❛s♦✳ ◆♦ ♣r✐♠❡✐r♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ♦ ♦❜❥❡t✐✈♦

❢♦✐ ❛✈❛❧✐❛r ❛ ❝♦♠♣♦♥❡♥t❡ ❞♦ ♠ét♦❞♦ r❡❢❡r❡♥t❡ ❛♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❞❡ ✉♠

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

♣❛r❛ ❡ss❡ ✜♠✳ ◆♦ s❡❣✉♥❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ♦ ♦❜❥❡t✐✈♦ ❢♦✐ ❛ ❛✈❛❧✐❛çã♦ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❞♦

♠ét♦❞♦ r❡❧❛t✐✈❛ ❛♦ ❝♦♥t❡①t♦✳ ❆s ✈❛r✐á✈❡✐s r❡❧❡✈❛♥t❡s ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❢♦r❛♠

✐❞❡♥t✐✜❝❛❞❛s ❡ s✉❛s ✐♥✢✉ê♥❝✐❛s ❢♦r❛♠ ❞❡✜♥✐❞❛s✳ ❖ ❝♦♥t❡①t♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞♦ ♥❛s ❡♠♦çõ❡s

❞♦s ♣❛rt✐❝✐♣❛♥t❡s✳ P♦r ✜♠✱ ♥♦ t❡r❝❡✐r♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❡ss❛ ❚❡s❡ ❢♦✐

❛✈❛❧✐❛❞♦ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ s✉❛s ❞✉❛s ❝♦♠♣♦♥❡♥t❡s✳ ❖s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♦ ❝♦♥t❡①t♦ ❢♦r❛♠

❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✳
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❍✉♠❛♥ ❡♠♦t✐♦♥s ❛r❡ ❢✉♥❞❛♠❡♥t❛❧ t♦ t❤❡ ✇❛② ✐♥ ✇❤✐❝❤ ✐♥❞✐✈✐❞✉❛❧s ✐♥t❡r❛❝t ✇✐t❤ ❡❛❝❤

♦t❤❡r✱ ❛s ✇❡❧❧ ❛s ✇✐t❤ ♠❛❝❤✐♥❡s✳ ❯♥❧✐❦❡ t❤❡ ❤✉♠❛♥✲❤✉♠❛♥ ✐♥t❡r❛❝t✐♦♥✱ ✇❤❡r❡ ❛ ❤✉♠❛♥

✉♥❞❡rst❛♥❞s ❛♥♦t❤❡r✬s ❡♠♦t✐♦♥❛❧ ❜❡❤❛✈✐♦r✱ ✐♥ t❤❡ ❤✉♠❛♥✲♠❛❝❤✐♥❡ ✐♥t❡r❛❝t✐♦♥✱ t❤❡ ❧❛st ♦♥❡

✐s ✉♥❛❜❧❡ ♦❢ ✉♥❞❡rst❛♥❞ t❤❡ ❢❡❡❧✐♥❣s ♦❢ ❛ ♣❡rs♦♥✱ ✇❤✐❝❤ ♠❛❦❡s ❤❛r❞ t❤❡ ✐♥t❡r❛❝t✐♦♥ ♣r♦❝❡ss

❛♠♦♥❣ t❤❡♠✳ ■♥ t❤✐s s❝❡♥❛r✐♦✱ ❛✛❡❝t✐✈❡ ❝♦♠♣✉t✐♥❣ ✐s ❛ r❡❝❡♥t r❡s❡❛r❝❤ ❛r❡❛ ❛✐♠✐♥❣ ❛t t❤❡

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

❡❛s✐❡r ❛♥❞ ❡♥❥♦②❛❜❧❡✳ ❙❡✈❡r❛❧ ❞❛t❛ s♦✉r❝❡s ❛r❡ ✉s❡❞ ❢♦r ❡♠♦t✐♦♥ r❡❝♦❣♥✐t✐♦♥✱ s✉❝❤ ❛s ❢❛❝✐❛❧

❡①♣r❡ss✐♦♥s✱ ✈♦✐❝❡ s✐❣♥❛❧s✱ ❜♦❞② ❧❛♥❣✉❛❣❡✱ ♣s②❝❤♦❧♦❣✐❝❛❧ ❛♥❞ ❜r❛✐♥ s✐❣♥❛❧s✳ ❇r❛✐♥ s✐❣♥❛❧s

❛r❡ t❤❡ ♠♦st r❡❧✐❛❜❧❡ ❞❛t❛ s♦✉r❝❡ t♦ r❡❝♦❣♥✐③❡ ❡♠♦t✐♦♥s ❜❡❝❛✉s❡ t❤❡② ❛r❡ ♥♦t s✉s❝❡♣t✐❜❧❡ t♦

❢❛❧s❡ s✐♠✉❧❛t✐♦♥s ❛♥❞ ❛♠❜✐❣✉♦✉s ✐♥t❡r♣r❡t❛t✐♦♥✱ ✉♥❧✐❦❡✱ t❤❡ ❢❛❝✐❛❧ ❛♥❞ ❜♦❞② ❡①♣r❡ss✐♦♥s✱ ❛s

✇❡❧❧ ❛s ✈♦✐❝❡ s✐❣♥❛❧s✳ ❉❡s♣✐t❡ ❜❡✐♥❣ ❛♥ ✐♠♣♦rt❛♥t s♦✉r❝❡ ♦❢ ❞❛t❛✱ ♠♦st ❛✛❡❝t✐✈❡ ❞❡t❡❝t✐♦♥

s②st❡♠s ❜❛s❡❞ ♦♥ ❜r❛✐♥ s✐❣♥❛❧s ❞✐s❝✉ss❡❞ ✐♥ t❤❡ ❧✐t❡r❛t✉r❡ ❛r❡ ❝♦♥t❡①t ❢r❡❡✳ ❚❤✐s ❢❛❝t

✐♠♣❧✐❡s ❛ s❡r✐♦✉s ♣r♦❜❧❡♠ ❢♦r t❤❡ r❡❝♦❣♥✐t✐♦♥ ♦❢ ❡♠♦t✐♦♥s✱ s✐♥❝❡ t❤❡ ❝♦♥t❡①t ✐s ❝r✉❝✐❛❧ ✐♥

✐❞❡♥t✐❢②✐♥❣ t❤❡♠✳ ■♥ t❤✐s ✇♦r❦ ✇❡ ♣r♦♣♦s❡ ❛ ♠❡t❤♦❞ ❢♦r t❤❡ ❞❡t❡❝t✐♦♥ ♦❢ ❤✉♠❛♥ ❡♠♦t✐♦♥s

❜❛s❡❞ ♦♥ t❤❡ ❢✉s✐♦♥ ♦❢ ❛♥ ✐♥❞✐✈✐❞✉❛❧ ❝♦♥t❡①t ✐♥❢♦r♠❛t✐♦♥ ✇✐t❤ t❤❡✐r ❜r❛✐♥ s✐❣♥❛❧s✳ ❚❤❡

♠❡t❤♦❞ ❤❛✈❡ t✇♦ ❝♦♠♣♦♥❡♥ts✿ t❤❡ ❜r❛✐♥ s✐❣♥❛❧s ❛♥❞ ❝♦♥t❡①t✳ ❋✉rt❤❡r♠♦r❡✱ ✇❡ ❞❡✈❡❧♦♣❡❞

t❤r❡❡ ❝❛s❡ st✉❞✐❡s t♦ ❡✈❛❧✉❛t❡ t❤❡ ♣r♦♣♦s❡❞ ♠❡t❤♦❞✳ ■♥ t❤❡ ✜rst ❝❛s❡ st✉❞②✱ t❤❡ ♦❜❥❡❝t✐✈❡

✇❛s t♦ ❡✈❛❧✉❛t❡ t❤❡ ❝♦♠♣♦♥❡♥t ♦❢ t❤❡ ♠❡t❤♦❞ r❡❧❛t❡❞ t♦ ❜r❛✐♥ s✐❣♥❛❧s✳ ❚❤❡ ❊❊● s✐❣♥❛❧s

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

♣✉r♣♦s❡✳ ■♥ t❤❡ s❡❝♦♥❞ ❝❛s❡ st✉❞②✱ t❤❡ ♦❜❥❡❝t✐✈❡ ✇❛s t♦ ❡✈❛❧✉❛t❡ t❤❡ ❝♦♥t❡①t ❝♦♠♣♦♥❡♥t ♦❢

t❤❡ ♠❡t❤♦❞✳ ❚❤❡ r❡❧❡✈❛♥t ✈❛r✐❛❜❧❡s t❤❛t ❝❤❛r❛❝t❡r✐③❡ t❤❡ ❝♦♥t❡①t ✇❡r❡ ✐❞❡♥t✐✜❡❞ ❛♥❞ t❤❡✐r

✐♥✢✉❡♥❝❡s ❤❛✈❡ ❜❡❡♥ s❡t✳ ❚❤❡ ❝♦♥t❡①t ✇❛s ❝❧❛ss✐✜❡❞ ✐♥ t❤❡ ❡♠♦t✐♦♥s ♦❢ t❤❡ ♣❛rt✐❝✐♣❛♥ts✳

❋✐♥❛❧❧②✱ t❤❡ t❤✐r❞ ❝❛s❡ st✉❞②✱ t❤❡ ♣r♦♣♦s❡❞ ♠❡t❤♦❞ ✐♥ t❤✐s t❤❡s✐s ✇❛s ❡✈❛❧✉❛t❡❞ ❝♦♥s✐❞❡r✐♥❣

✐ts t✇♦ ❝♦♠♣♦♥❡♥ts✳ ❚❤❡ ❜r❛✐♥ s✐❣♥❛❧s ❛♥❞ t❤❡ ❝♦♥t❡①t ✇❡r❡ ❝❧❛ss✐✜❡❞ ✐♥ t❤❡ ❡♠♦t✐♦♥s ♦❢

t❤❡ ♣❛rt✐❝✐♣❛♥ts✳

iv



❙✉♠ár✐♦

✶ ■♥tr♦❞✉çã♦ ✶

✶✳✶ ❉❡❧✐♠✐t❛çã♦ ❞❛ P❡sq✉✐s❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸

✶✳✷ ❉❡s❝r✐çã♦ ❞♦ Pr♦❜❧❡♠❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺

✶✳✸ ❍✐♣ót❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻

✶✳✹ ❘❡❧❡✈â♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻

✶✳✺ ❖❜❥❡t✐✈♦ ●❡r❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻

✶✳✻ ❖r❣❛♥✐③❛çã♦ ❞♦ ❚❡①t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼

✷ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✽

✷✳✶ ❊♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽

✷✳✷ ❈♦♠♣✉t❛çã♦ ❆❢❡t✐✈❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾

✷✳✸ ❖ ❈ér❡❜r♦ ❡ ❛s ❊♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✵

✷✳✹ ❙✐♥❛✐s ❈❡r❡❜r❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶

✷✳✹✳✶ ❆q✉✐s✐çã♦ ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶

✷✳✹✳✷ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✹

✷✳✺ ❊♥tr♦♣✐❛ ❡ ❊♥❡r❣✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✺

✷✳✻ ❈♦♥t❡①t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✻

✷✳✻✳✶ ◗✉❡♠❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✻

✷✳✻✳✷ ❖♥❞❡❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼

✷✳✻✳✸ ◗✉❛♥❞♦❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼

✷✳✻✳✹ P♦r q✉❡❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼

✷✳✻✳✺ ❖ q✉❡❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼

✷✳✻✳✻ ❈♦♠♦❄ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✽

✷✳✼ ❙í♥t❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✽

✸ ▼ét♦❞♦ Pr♦♣♦st♦ ✸✵

✸✳✶ ❙í♥t❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✹

✹ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✸✻

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

v



✹✳✶✳✶ ❇❛♥❝♦ ❞❡ ❉❛❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✻

✹✳✶✳✷ Pré✲Pr♦❝❡ss❛♠❡♥t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✾

✹✳✶✳✸ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❙✐♥❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✾

✹✳✷ ❊t❛♣❛ ✷ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

✹✳✷✳✶ Pr♦❝❡❞✐♠❡♥t♦ ❊①♣❡r✐♠❡♥t❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✸

✹✳✷✳✷ ❆♥á❧✐s❡ ❞♦s ❉❛❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✽

✹✳✸ ❊t❛♣❛ ✸ ❞♦ ❊t✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✾

✹✳✸✳✶ P❛rt✐❝✐♣❛♥t❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✾

✹✳✸✳✷ ❙✐♥❛✐s ❈❡r❡❜r❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✾

✹✳✸✳✸ ❈♦♥t❡①t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✸

✹✳✹ ❙í♥t❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✸

✺ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✹

✺✳✶ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✶ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✹

✺✳✷ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✷ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✵

✺✳✸ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✸ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✽

✺✳✹ ❙í♥t❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✾

✻ ❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✾✶

✻✳✶ ❈♦♥s✐❞❡r❛çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✶

✻✳✶✳✶ ❉❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❚❡s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✷

✻✳✷ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ❙✉❣❡r✐❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✹

❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá✜❝❛s ✾✻

❆♣♣❡♥❞✐❝❡s

❆♣ê♥❞✐❝❡ ❆ ✶✵✼

❆♣ê♥❞✐❝❡ ❇ ✶✶✶

❆♣ê♥❞✐❝❡ ❈ ✶✷✵

❆♣ê♥❞✐❝❡ ❉ ✶✷✸

vi



▲✐st❛ ❞❡ ❚❛❜❡❧❛s

✸✳✶ ❊s♣❡❝✐✜❝❛çõ❡s ❞♦ ❊♠♦t✐✈ ❬✶✶❪ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✷

✸✳✷ ❙❛í❞❛ ❞♦ ♠ét♦❞♦ ❜❛s❡❛❞♦ ♥♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦ ✳ ✳ ✳ ✸✺

✹✳✶ ❋♦r♠❛t♦ ❞♦ ❛rq✉✐✈♦ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✵

✹✳✷ ❋♦r♠❛t♦ ❞♦ ♥♦✈♦ ❛rq✉✐✈♦ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✶

✹✳✸ ❈♦♠♣♦♥❡♥t❡s ❛ss♦❝✐❛❞❛s às ❝❛r❛❝t❡ríst✐❝❛s rít♠✐❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊● ✳ ✳ ✳ ✳ ✹✷

✹✳✹ ❆❧✈♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❡ s✉❛s r❡s♣❡❝t✐✈❛s ❝♦♠❜✐♥❛çõ❡s ❜✐♥ár✐❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺

✹✳✺ ❆❧❣♦r✐t♠♦s ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❡ ✉♠❛ r❡❞❡ ♥❡✉r❛❧ ❞✐r❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✼

✺✳✶ ❱❛❧♦r❡s ❞❡ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✺

✺✳✷ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✺

✺✳✸ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✻

✺✳✹ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✼

✺✳✺ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ✳ ✳ ✳ ✻✾

✺✳✻ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛ ✳ ✳ ✳ ✳ ✼✵

✺✳✼ ❉❛❞♦s ♣❛r❛ ❛♥á❧✐s❡ ❞❛ ✐♥✢✉ê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ✼✶

✺✳✽ ▼❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✷

✺✳✾ ▼❛tr✐③ ❞❡ ♣✲✈❛❧♦r❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✷

✺✳✶✵ ❆♥á❧✐s❡ ❞❡ ❱❛r✐â♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✻

✺✳✶✶ ❆♥á❧✐s❡ ❊①♣❧♦r❛tór✐❛ ✭❘❡sí❞✉♦s✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✻

✺✳✶✷ ❈♦❡✜❝✐❡♥t❡s ❞♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✼

✺✳✶✸ ❉❡s✈✐♦ P❛❞rã♦ ❞♦s ❘❡sí❞✉♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✼

✺✳✶✹ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❈♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✽

✺✳✶✺ ❉❛❞♦s ♣❛r❛ ❛♥á❧✐s❡ ❞❛ ✐♥✢✉ê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ✼✾

✺✳✶✻ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✵

✺✳✶✼ ◆ú♠❡r♦ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✵

vii



▲✐st❛ ❞❡ ❚❛❜❡❧❛s

✺✳✶✽ ▼❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✶

✺✳✶✾ ▼❛tr✐③ ❞❡ ♣✲✈❛❧♦r❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✷

✺✳✷✵ ❱❛❧♦r❡s ❞❡ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✸

✺✳✷✶ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✹

✺✳✷✷ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✺

✺✳✷✸ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✻

✺✳✷✹ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ✳ ✳ ✳ ✽✻

✺✳✷✺ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛ ✳ ✳ ✳ ✳ ✽✼

✺✳✷✻ ❘❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥♦s s✐♥❛✐s ❞❡ ❊❊● ❡ ❝♦♥t❡①t♦ ❝♦♥✲

s✐❞❡r❛♥❞♦ ❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✾

✺✳✷✼ ❘❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥♦s s✐♥❛✐s ❞❡ ❊❊● ❡ ❝♦♥t❡①t♦ ❝♦♥✲

s✐❞❡r❛♥❞♦ ❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✾

❆✳✶ ❘❡s✉❧t❛❞♦s ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s ❞❛❞♦s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✶✶✵✼

❇✳✶ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✶

❇✳✷ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✶

❇✳✸ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✸ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✷

❇✳✹ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✹ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✷

❇✳✺ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✺ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✷

❇✳✻ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✻ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✷

❇✳✼ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✼ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✸

❇✳✽ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✽ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✸

❇✳✾ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✾ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✸

❇✳✶✵ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✵ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✸

❇✳✶✶ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✶ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

❇✳✶✷ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✷ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

❇✳✶✸ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✸ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

❇✳✶✹ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✹ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

❇✳✶✺ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✺ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✺

❇✳✶✻ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✻ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✺

❇✳✶✼ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✼ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✺

❇✳✶✽ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✽ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✺

❇✳✶✾ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶✾ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✻



▲✐st❛ ❞❡ ❚❛❜❡❧❛s

❇✳✷✵ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✵ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✻

❇✳✷✶ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✶ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✻

❇✳✷✷ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✷ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✻

❇✳✷✸ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✸ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✼

❇✳✷✹ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✹ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✼

❇✳✷✺ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✺ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✼

❇✳✷✻ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✻ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✼

❇✳✷✼ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✼ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✽

❇✳✷✽ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✽ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✽

❇✳✷✾ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷✾ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✽

❇✳✸✵ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✸✵ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✽

❇✳✸✶ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✸✶ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✾

❇✳✸✷ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✸✷ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✾

❈✳✶ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✶ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✵

❈✳✷ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✷ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✵

❈✳✸ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✸ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✶

❈✳✹ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✹ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✶

❈✳✺ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✺ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✶

❈✳✻ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✻ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✶

❈✳✼ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✼ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✷

❈✳✽ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✽ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✷

❈✳✾ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✾ ✲ ❊①♣✳ ✶ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✷

❈✳✶✵ ❘❡s✉❧t❛❞♦s ❞♦ ✐♥❞✐✈í❞✉♦ ✾✲ ❊①♣✳ ✷ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❊♠♦t✐✈ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✷✷



▲✐st❛ ❞❡ ❋✐❣✉r❛s

✷✳✶ ●rá✜❝♦ ❞❛ ❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦♥❛❧ ❞❛s ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾

✷✳✷ ❘❡♣r❡s❡♥t❛çã♦ ❞♦ ♠ét♦❞♦ ✐♥✈❛s✐✈♦ ♣❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ✳ ✳ ✳ ✶✷

✷✳✸ ❘❡♣r❡s❡♥t❛çã♦ ❞❛s ❡str✉t✉r❛s ❛♥❛tô♠✐❝❛s ❞♦ ❝ér❡❜r♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✹

✷✳✹ ■❧✉str❛çã♦ ❞♦ ♣♦s✐❝✐♦♥❛♠❡♥t♦ ❞❡ ❡❧❡tr♦❞♦s ♣❛r❛ ♦ ❙✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧

✶✵✲✶✵ ❬✽❪ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✺

✷✳✺ ✭❛✮ ❊①❡♠♣❧♦ ❞❡ ✇❛✈❡❧❡t✱ ✭❜✮ ❊①❡♠♣❧♦ ❞❡ s❡♥ó✐❞❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✻

✷✳✻ ❙✐♥❛❧ ♦r✐❣✐♥❛❧ ❡ s✉❛s ✇❛✈❡❧❡ts ❝♦♥st✐t✉✐♥t❡s ❬✼✻❪ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✼

✷✳✼ ■❧✉str❛çã♦ ♣❛r❛ ♦ ♣r♦❝❡ss♦ ❞❡ ✜❧tr❛❣❡♠ ❞♦ s✐♥❛❧ ❡♠ ❛♣r♦①✐♠❛çõ❡s ❡ ❞❡t❛❧❤❡s ✶✾

✷✳✽ ■❧✉str❛çã♦ ♣❛r❛ ♦ ♣r♦❝❡ss♦ ❞❡ ❞❡❝♦♠♣♦s✐çã♦ s✉❝❡ss✐✈❛ ❞♦ s✐♥❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✾

✷✳✾ ❘❡♣r❡s❡♥t❛çã♦ ❞❡ ♥♦✈❡ ✇❛✈❡❧❡ts ❉❛✉❜❡❝❤✐❡s ❬✷❪ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✵

✷✳✶✵ ❊①❡♠♣❧♦ ❞❡ ✉♠❛ ✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✵

✷✳✶✶ ▼♦❞❡❧♦ s✐♠♣❧✐✜❝❛❞♦ ❞❡ ✉♠ ♥❡✉rô♥✐♦ ❛rt✐✜❝✐❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✸

✷✳✶✷ ❊①❡♠♣❧♦s ❞❡ ❢✉♥çõ❡s ❞❡ ❛t✐✈❛çã♦ ❞❡ ✉♠ ♥❡✉rô♥✐♦ ❛rt✐✜❝✐❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✹

✸✳✶ ❉✐❛❣r❛♠❛ ❞♦ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✵

✸✳✷ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♠ó❞✉❧♦ s✐♥❛✐s ❝❡r❡❜r❛✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶

✸✳✸ ■♠❛❣❡♠ ❞♦ ❡q✉✐♣❛♠❡♥t♦ ✭❍❡❛❞s❡t✮ ♣❛r❛ ❝♦❧❡t❛ ❞❡ ❞❛❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶

✹✳✶ Pr♦t♦❝♦❧♦ ❡①♣❡r✐♠❡♥t❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✼

✹✳✷ ▼♦♥t❛❣❡♠ ❞♦ ❡①♣❡r✐♠❡♥t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✽

✹✳✸ ❆♠♦str❛ ❞❡ s✐♥❛❧ ❛❞q✉✐r✐❞❛ ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✵

✹✳✹ ❊str✉t✉r❛ ❞❡ ❞❡❝♦♠♣♦s✐çã♦ ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✶

✹✳✺ ●rá✜❝♦s ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱ ❞♦s ❞❡t❛❧❤❡s D1✱ D2✱ D3 ❡ D4 ❡ ❞❛ ❛♣r♦①✐♠❛çã♦

A4 ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✷

✹✳✻ ●rá✜❝♦s ❞❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✸

✹✳✼ ●rá✜❝♦s ❞❛ ❡♥❡r❣✐❛s ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✸

✹✳✽ ❆rq✉✐t❡t✉r❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻

✹✳✾ ●rá✜❝♦ ♣❛r❛ ❛ ❢✉♥çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ t❛♥s✐❣ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻

✹✳✶✵ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛s ❡♥tr❛❞❛s ❞❛ r❡❞❡ ✳ ✳ ✳ ✳ ✳ ✳ ✹✽

✹✳✶✶ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛s s❛í❞❛s ❞❛ r❡❞❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✽

x



▲✐st❛ ❞❡ ❋✐❣✉r❛s

✹✳✶✷ ■❧✉str❛çã♦ ❞❛ t❡❧❛ ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❛ r❡❞❡ ♥❡✉r❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✵

✹✳✶✸ ▼❛tr✐③❡s ❝♦♠ ♣♦r❝❡♥t❛❣❡♥s ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❡♠ ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✶

✹✳✶✹ ●rá✜❝♦s ❞❛s r❡❧❛çõ❡s ❡♥tr❡ s❛í❞❛s ❡ ❛❧✈♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

✹✳✶✺ ❚❡❧❛ ❞♦ ❙✐♠✉▲■❍▼✿ s✐♠✉❧❛❞♦r ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❡❧étr✐❝❛ ❬✸✸❪ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✸

✹✳✶✻ ■❧✉str❛çã♦ ❞❛ ❝♦♥✜❣✉r❛çã♦ ❞❛ s❛❧❛ ❞❡ t❡st❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✹

✹✳✶✼ ■❧✉str❛çã♦ ❞❛ ❝♦♥✜❣✉r❛çã♦ ❞❛ s❛❧❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✺

✹✳✶✽ ■❧✉str❛çã♦ ❞♦ s♦❢t✇❛r❡ ❞❡ ❝♦♥✜❣✉r❛çã♦ ❞♦ ❊♠♦t✐✈✱ ❈♦♥tr♦❧ P❛♥❡❧ ❬✶✵❪ ✳ ✳ ✳ ✺✻

✹✳✶✾ ■♠❛❣❡♠ ❞♦ ❛♠❜✐❡♥t❡ ❞❡ r❡❛❧✐③❛çã♦ ❞❡ t❡st❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✼

✹✳✷✵ ❆♠♦str❛ ❞❡ s✐♥❛❧ ❛❞q✉✐r✐❞❛ ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✵

✹✳✷✶ ●rá✜❝♦s ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱ ❞♦s ❞❡t❛❧❤❡s D1✱ D2✱ D3 ❡ D4 ❡ ❞❛ ❛♣r♦①✐♠❛çã♦

A4 ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✵

✹✳✷✷ ●rá✜❝♦s ❞❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✶

✹✳✷✸ ●rá✜❝♦s ❞❛ ❡♥❡r❣✐❛s ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✶

✹✳✷✹ ▼❛tr✐③❡s ❝♦♠ ♣♦r❝❡♥t❛❣❡♥s ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❡♠ ❡♠♦çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✷

✺✳✶ ●rá✜❝♦s ❞❡ ✐♥t❡r❛çõ❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✸

✺✳✷ ●rá✜❝♦s ❞❡ ❡❢❡✐t♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✹

✺✳✸ ❚❡st❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✺

✺✳✹ ●rá✜❝♦s ❞❡ ❡❢❡✐t♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✸

✺✳✺ ❘❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✼

✺✳✻ ❘❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✽
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❆s ❡♠♦çõ❡s sã♦ ❢✉♥❞❛♠❡♥t❛✐s ♥♦ ♠♦❞♦ ♣❡❧♦ q✉❛❧ ❛s ♣❡ss♦❛s ✐♥t❡r❛❣❡♠ ✉♠❛s ❝♦♠ ❛s ♦✉✲

tr❛s✱ ❛ss✐♠ ❝♦♠♦ t❛♠❜é♠ ❝♦♠ ❛s ♠áq✉✐♥❛s ❬✾✾❪✳ ❯♠ s❡r ❤✉♠❛♥♦ ❝♦♥s❡❣✉❡ ✐♥t❡r♣r❡t❛r ♦

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

❛ ❝♦♠✉♥✐❝❛çã♦ ❡♥tr❡ ♦s ♠❡s♠♦s ❡♠ ✉♠❛ ❞❛❞❛ s✐t✉❛çã♦✳ ■ss♦ ❛❝♦♥t❡❝❡✱ ♣♦✐s ❛s ❡♠♦çõ❡s

♣♦❞❡♠ s❡r ✐❞❡♥t✐✜❝❛❞❛s ♣♦r ✉♠ ✐♥❞✐✈í❞✉♦ ❛ ♣❛rt✐r ❞❡ ♣❛❧❛✈r❛s✱ ❡♥t♦♥❛çã♦ ❞❛ ✈♦③✱ ❡①✲

♣r❡ssõ❡s ❢❛❝✐❛✐s ❡ ❧✐♥❣✉❛❣❡♠ ❝♦r♣♦r❛❧ ❬✷✻❪✳ ❊♠ ❝♦♥tr❛st❡✱ ❛s ♠áq✉✐♥❛s sã♦ ✐♥❝❛♣❛③❡s ❞❡

❝♦♠♣r❡❡♥❞❡r ❡ ❞❡ ❡①♣r❡ss❛r ♦s s❡♥t✐♠❡♥t♦s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ♦ q✉❡ ❞✐✜❝✉❧t❛ ❛ ✐♥t❡r❛çã♦

❡♥tr❡ ♦s ♠❡s♠♦s ❬✶✶✷❪✳

◆❡ss❡ ❝♦♥t❡①t♦✱ ❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ✉♠❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ r❡❝❡♥t❡✱ ♥❛ q✉❛❧ ♦ ♦❜❥❡✲

t✐✈♦ é r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞✉r❛♥t❡ s✉❛ ✐♥t❡r❛çã♦ ❝♦♠ ✉♠❛ ♠áq✉✐♥❛✱

t♦r♥❛♥❞♦✲❛ ♠❛✐s s✐♠♣❧❡s✱ ❢á❝✐❧ ❡ ❛❣r❛❞á✈❡❧ ❬✶✵✾❪✳ P♦r ❡①❡♠♣❧♦✱ ♦ ❛t♦ ❞❡ ❛♣r❡♥❞❡r ♣♦❞❡

s❡ t♦r♥❛r ♠❛✐s s✐♠♣❧❡s ❝♦♠ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s ♣♦r ✉♠❛ ♠áq✉✐♥❛ ❬✸✶❪✳

❙❡ ✉♠❛ ♠áq✉✐♥❛ r❡❝♦♥❤❡❝❡ ♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞✉r❛♥t❡ s✉❛ ❛♣r❡♥❞✐③❛✲

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

♠❡s♠♦✳

❖ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♣♦❞❡ s❡r ❛♣❧✐❝❛❞♦ à ❞✐✈❡rs❛s ár❡❛s✱ ❝♦♠♦ ♥♦ ❝✉✐❞❛❞♦

❞❡ ✐❞♦s♦s ❡♠ s✉❛s r❡s✐❞ê♥❝✐❛s✱ ❡♠ r♦❜ót✐❝❛✱ ♠❡❞✐❝✐♥❛✱ ❛✈✐❛çã♦ ❡ s✐st❡♠❛s ❞❡ ❛✉t♦♠❛çã♦✱

❡♥tr❡ ♦✉tr❛s✳ ❊♠ ❬✺✷❪✱ ❢♦✐ ❛♣r❡s❡♥t❛❞♦ ✉♠ s✐st❡♠❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦ ❞❡ s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s

✭❜❛t✐♠❡♥t♦s ❝❛r❞í❛❝♦s✱ t❡♠♣❡r❛t✉r❛ ❞♦ ❝♦r♣♦ ❡ ❝♦♥❞✉tâ♥❝✐❛ ❞❛ ♣❡❧❡✮ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡

✐❞❡♥t✐✜❝❛r ♣r♦❜❧❡♠❛s ❞❡ s❛ú❞❡ ❢ís✐❝♦s ♦✉ ♠❡♥t❛✐s ❡♠ ✐❞♦s♦s r❡♠♦t❛♠❡♥t❡✳ ❖ ♠♦♥✐t♦r❛✲

♠❡♥t♦ ❞❛ s❛ú❞❡ ♠❡♥t❛❧ ❢♦✐ ❜❛s❡❛❞♦ ♥❛s ❡♠♦çõ❡s ❞♦ ✐❞♦s♦✳ ❊♠ r♦❜ót✐❝❛✱ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦

❞❛s ❡♠♦çõ❡s é ❛♣❧✐❝❛❞♦ ❛♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ r♦❜ôs q✉❡ ✐❞❡♥t✐✜❝❛♠ ❛s ❡♠♦çõ❡s ❞❡ ✉♠

✐♥❞✐✈í❞✉♦ ❡ s❡ ❡①♣r❡ss❛♠ ❡♠♦❝✐♦♥❛❧♠❡♥t❡ ❬✶✹❪✳ ❙✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s

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

❡str❡ss❡ ♦✉ ❞❡s❛t❡♥çã♦ ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ❛t✐✈✐❞❛❞❡s ❝rít✐❝❛s ♥❛s q✉❛✐s ❡rr♦s ♣♦❞❡♠

t❡r ❝♦♠♦ r❡s✉❧t❛❞♦ ❣r❛✈❡s ♣r♦❜❧❡♠❛s ❬✽✽❪✳

✶
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❆s ❡♠♦çõ❡s ❤✉♠❛♥❛s ♣♦❞❡♠ s❡r ✐❞❡♥t✐✜❝❛❞❛s ❛ ♣❛rt✐r ❞❡ s✐st❡♠❛s ❜❛s❡❛❞♦s ♥❛s ❡①✲

♣r❡ssõ❡s ❢❛❝✐❛✐s✱ s✐♥❛✐s ❞❡ ✈♦③✱ ❧✐♥❣✉❛❣❡♠ ❝♦r♣♦r❛❧✱ s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s ❡ s✐♥❛✐s ❝❡r❡❜r❛✐s ❬✷✻❪✳

▼❡❣✉✐❞ ❡t✳ ❛❧✳ ❡♠ ❬✶✷❪ ♣r♦♣✉s❡r❛♠ ✉♠ ❛r❝❛❜♦✉ç♦ ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞❡ ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s

❡s♣♦♥tâ♥❡❛s✱ ❝❛♣t✉r❛❞❛s ♣♦r ❝â♠❡r❛s✱ ❡♠ s❡t❡ ❞✐❢❡r❡♥t❡s ❡♠♦çõ❡s✿ r❛✐✈❛✱ ❞❡s❣♦st♦✱ ♠❡❞♦✱

❢❡❧✐❝✐❞❛❞❡✱ ♥❡✉tr❛✱ tr✐st❡③❛ ❡ s✉r♣r❡s❛✳ ❖s ❛✉t♦r❡s ✉s❛r❛♠ ✉♠ ❞❡t❡❝t♦r ❞❡ ✐♠❛❣❡♥s ❝♦♠❡r✲

❝✐❛❧ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ❡ r❡❝♦rt❛r ❝❛❞❛ ❢❛❝❡ ❞❡ ❝❛❞❛ q✉❛❞r♦ ❞♦ ✈í❞❡♦✱ ❛ss✐♠ ❝♦♠♦ t❛♠❜é♠

♣❛r❛ ❧♦❝❛❧✐③❛r ♦ ❝❡♥tr♦ ❞❛ ❢❛❝❡✳ ❖s ❛✉t♦r❡s ❛♣❧✐❝❛r❛♠ ♦ ❛❧❣♦r✐t♠♦ ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡

✈❡t♦r✐❛❧ ♣❛r❛ ❝❧❛ss✐✜❝❛r ❛s ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ❡♠ ❡♠♦çõ❡s ❡ ♦❜t✐✈❡r❛♠ ❞✐❢❡r❡♥t❡s ❛❝✉rá❝✐❛s

♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s ❡♠♦çõ❡s✱ s❡♥❞♦ ❛ ♠❛✐s ❛❧t❛ ♥❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛ r❛✐✈❛ ✭✾✻✱✵✹ ✪✮ ❡ ❛

♠❛✐s ❜❛✐①❛ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞♦ ♠❡❞♦ ✭✸✾✱✻✵ ✪✮✳

❲❛♥❣ ❡t✳ ❛❧✳ ❡♠ ❬✶✶✸❪✱ ♣r♦♣✉s❡r❛♠ ✉♠ ♠♦❞❡❧♦ ♣❛r❛ ✉♠ ♥♦✈♦ ♣❛râ♠❡tr♦ ❞❡ ❋♦✉r✐❡r

❜❛s❡❛❞♦ ♥♦ ❝♦♥t❡ú❞♦ ♣❡r❝❡♥t✉❛❧ ❞❛ q✉❛❧✐❞❛❞❡ ❞❛ ✈♦③ ❡ ♥❛s ❞✐❢❡r❡♥ç❛s ❞❡ ♣r✐♠❡✐r❛ ❡ s❡❣✉♥❞❛

♦r❞❡♠ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞❛ ✈♦③ ❡ ✐♥❞❡♣❡♥❞❡♥t❡ ❞♦ ♦r❛❞♦r✳ ❆s

❝❛r❛❝t❡ríst✐❝❛s ❞♦ ♣❛râ♠❡tr♦ ❞❡ ❋♦✉r✐❡r ❢♦r❛♠ ✉s❛❞❛s ♣❛r❛ ❝❧❛ss✐✜❝❛r ❛s ✐♥❢♦r♠❛çõ❡s ❞❡

três ❞✐❢❡r❡♥t❡s ❜❛♥❝♦s ❞❡ ❞❛❞♦s ❡♠ ❞♦✐s ✐❞✐♦♠❛s ✭❝❤✐♥ês ❡ ❛❧❡♠ã♦✮ ♣❛r❛ ✐❞❡♥t✐✜❝❛r s❡t❡

❡♠♦çõ❡s✿ ❢❡❧✐❝✐❞❛❞❡✱ tr✐st❡③❛✱ r❛✐✈❛✱ ♥❡✉tr❛✱ té❞✐♦✱ ❛♥s✐❡❞❛❞❡ ❡ ❞❡s❣♦st♦✳ ❑❧❡✐♥s♠✐t❤ ❡t✳

❛❧✳ ❡♠ ❬✺✽❪ r❡❛❧✐③❛r❛♠ ✉♠❛ r❡✈✐sã♦ ❞❛ ❧✐t❡r❛t✉r❛ s♦❜r❡ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛

♣❛rt✐r ❞❛ ♣❡r❝❡♣çã♦ ❞❛ ❡①♣r❡ssã♦ ❝♦r♣♦r❛❧✱ ❝♦♠ ❜❛s❡ ❡♠ t♦❞❛ ❛ ♣♦st✉r❛ ❝♦r♣♦r❛❧ ❡stát✐❝❛

❡ ❡♠ ♠♦✈✐♠❡♥t♦✳

❖s ♣r✐♥❝✐♣❛✐s ♣r♦❜❧❡♠❛s ❡♠ s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s ❜❛s❡❛❞♦s ❡♠ ❡①✲

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

✐♥❢♦r♠❛çõ❡s sã♦ ♣❛ssí✈❡✐s ❞❡ ✐♥t❡r♣r❡t❛çã♦ ❛♠❜í❣✉❛ ❡ ❞❡ ❢❛❧s❛s s✐♠✉❧❛çõ❡s✱ r❛③õ❡s ♣❡❧❛s

q✉❛✐s ❛ ❛❝✉rá❝✐❛ ❞♦ s✐st❡♠❛ ♣♦❞❡ s❡r ❝♦♠♣r♦♠❡t✐❞❛✳ P♦r ❡①❡♠♣❧♦✱ ✉♠ ❛t♦r é ❝❛♣❛③ ❞❡

s✐♠✉❧❛r ❞✐✈❡rs❛s ❡♠♦çõ❡s ❞✐❢❡r❡♥t❡s ❞♦ s❡✉ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ✈❡r❞❛❞❡✐r♦✱ ❝♦♠♦ tr✐st❡③❛ ❡

❛❧❡❣r✐❛✳ ❆❧é♠ ❞✐ss♦✱ t❛✐s s✐st❡♠❛s ♥ã♦ sã♦ ✉♥✐✈❡rs❛✐s ❡ ❞❡♣❡♥❞❡♠ ❞❛ ❝✉❧t✉r❛✱ ❣ê♥❡r♦ ❡

✐❞❛❞❡ ❞♦ ✐♥❞✐✈í❞✉♦ ❬✽✷❪✳ ❊♠ ❝♦♥tr❛st❡✱ ♠❡s♠♦ q✉❡ ✉♠❛ ♣❡ss♦❛ ♥ã♦ ❡①♣r❡ss❡ s✉❛s ❡♠♦çõ❡s

❛tr❛✈és ❞❛ ✈♦③✱ ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ♦✉ ❣❡st♦s✱ ♠✉❞❛♥ç❛s ♥♦ ❡st❛❞♦ ✜s✐♦❧ó❣✐❝♦ sã♦ ✐♥❡✈✐tá✈❡✐s

❡ ❞❡t❡❝tá✈❡✐s ❞✉r❛♥t❡ ♦ s❡♥t✐♠❡♥t♦ ❞❡ ✉♠❛ ❞❡t❡r♠✐♥❛❞❛ ❡♠♦çã♦ ❬✼✶❪✳ ■st♦ ❛❝♦♥t❡❝❡ ♣♦r✲

q✉❡ ♦s ♥❡r✈♦s s✐♠♣át✐❝♦s ❞♦ s✐st❡♠❛ ♥❡r✈♦s♦ ❛✉tô♥♦♠♦ sã♦ ❛t✐✈❛❞♦s q✉❛♥❞♦ ✉♠❛ ♣❡ss♦❛

é ❡st✐♠✉❧❛❞❛ ♣♦s✐t✐✈❛♠❡♥t❡ ♦✉ ♥❡❣❛t✐✈❛♠❡♥t❡✳

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

❞❛s ❡♠♦çõ❡s é q✉❡ ❡ss❡s s✐♥❛✐s ♥ã♦ ♣♦❞❡♠ s❡r ♠❛♥✐♣✉❧❛❞♦s ♣❛r❛ s✐♠✉❧❛r ✉♠ ❢❛❧s♦ ❡st❛❞♦

❡♠♦❝✐♦♥❛❧✱ ♦ q✉❡ t♦r♥❛ ♦s s✐st❡♠❛s ❜❛s❡❛❞♦s ♥❡ss❛s ✐♥❢♦r♠❛çõ❡s ♠❛✐s ❝♦♥✜á✈❡✐s ❬✼✵❪✳ ◆❛

❧✐t❡r❛t✉r❛ ❡stã♦ ❞✐s♣♦♥í✈❡✐s s✐st❡♠❛s q✉❡ ❢♦❝❛♠ ♥❛ ❞❡t❡❝çã♦ ❞❛s ❡♠♦çõ❡s ❛tr❛✈és ❞❡ té❝✲

♥✐❝❛s ❞❡ ❛♣r❡♥❞✐③❛❞♦ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ♣❛❞rõ❡s ♥❛ ❛t✐✈✐❞❛❞❡ ✜s✐♦❧ó❣✐❝❛ q✉❡ ❝♦rr❡s♣♦♥❞❡♠

à ❡①♣r❡ssã♦ ❞❡ ❞✐❢❡r❡♥t❡s ❡♠♦çõ❡s ❬✷✾❪✱ ❬✸✽❪✳

❲❡♥ ❡t✳ ❛❧✳ ❡♠ ❬✶✶✺❪ ✐♥✈❡st✐❣❛r❛♠ ♦ ✉s♦ ❞♦s ❜❛t✐♠❡♥t♦s ❝❛r❞í❛❝♦s✱ r❡s♣♦st❛ ❣❛❧✈â♥✐❝❛
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❞❛ ♣❡❧❡ ❡ ❛ s❛t✉r❛çã♦ ❞❡ ♦①✐❣ê♥✐♦ ♥♦ s❛♥❣✉❡ ♣❛r❛ ❞❡t❡❝çã♦ ❛❢❡t✐✈❛✳ ❖s ❛✉t♦r❡s ❛♣r❡s❡♥t❛✲

r❛♠ ✜❧♠❡s ❛♦s ✶✵✶ ♣❛rt✐❝✐♣❛♥t❡s✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❡st✐♠✉❧❛r ❛s ❡♠♦çõ❡s ❞✐✈❡rsã♦✱ r❛✐✈❛✱

tr✐st❡③❛ ❡ ♠❡❞♦✱ ❞✉r❛♥t❡ ❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s✳ ❆ ♣❛rt✐r ❞❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡

♦s ❜❛t✐♠❡♥t♦s ❝❛r❞í❛❝♦s✱ ❛ r❡s♣♦st❛ ❣❛❧✈â♥✐❝❛ ❞❛ ♣❡❧❡✱ ❛ ♣r✐♠❡✐r❛ ❞❡r✐✈❛❞❛ ❞❛ r❡s♣♦st❛

❣❛❧✈â♥✐❝❛ ❞❛ ♣❡❧❡ ❡ ❛ s❛t✉r❛çã♦ ❞❡ ♦①✐❣ê♥✐♦ ♥♦ s❛♥❣✉❡✱ ♦s ❛✉t♦r❡s ♦❜t✐✈❡r❛♠ ✉♠❛ t❛①❛ ❞❡

❛❝❡rt♦s ❞❡ ✼✹ ✪ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✳

❖ ♣r✐♥❝✐♣❛❧ ♣r♦❜❧❡♠❛ ❞♦s s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s ❜❛s❡❛❞♦s ❡♠ s✐♥❛✐s

✜s✐♦❧ó❣✐❝♦s é ❛ ❜❛✐①❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧ ✭❡♥tr❡ ✶✵ ❡ ✹✵ ♠s✮✱ ♦ q✉❡ ✐♠♣❡❞❡ s❡✉ ✉s♦ ❡♠

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

❡❧❡tr♦❡♥❝❡❢❛❧♦❣r❛♠❛ ✭❊❊●✮ ❡ ❛♣r❡s❡♥t❛♠ ✉♠❛ ❜♦❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧ ✭❛♣r♦①✐♠❛❞❛♠❡♥t❡

✶ ♠s✮ ♦ q✉❡ ♣❡r♠✐t❡ s❡✉ ✉s♦ ❡♠ t❡♠♣♦ r❡❛❧✳

✶✳✶ ❉❡❧✐♠✐t❛çã♦ ❞❛ P❡sq✉✐s❛

❘❡❝❡♥t❡♠❡♥t❡✱ s✐st❡♠❛s ❜❛s❡❛❞♦s ❡♠ s✐♥❛✐s ❝❡r❡❜r❛✐s ✈ê♠ s❡♥❞♦ ❜❛st❛♥t❡ ❛♣❧✐❝❛❞♦s à

❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ ❬✽✾❪✱ ✉♠❛ ✈❡③ q✉❡ ❡①✐st❡♠ ❞✐✈❡rs❛s r❛③õ❡s ♣❛r❛ ♦ ✉s♦ ❞❡ss❡ t✐♣♦ ❞❡

✐♥❢♦r♠❛çã♦ s❡r r❡❧❡✈❛♥t❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✿ ♥ã♦ s✉s❝❡♣✲

t✐❜✐❧✐❞❛❞❡ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s à ❢❛❧s❛s s✐♠✉❧❛çõ❡s ❡ ✐♥t❡r♣r❡t❛çã♦ ❛♠❜í❣✉❛❀ ✐♥❞❡♣❡♥❞ê♥❝✐❛

❞❡ r❛ç❛✱ ✐❞❛❞❡ ❡ ❣ê♥❡r♦❀ ❜♦❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧❀ ❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞❡ ❡q✉✐♣❛♠❡♥t♦s ♣♦r✲

tát❡✐s ❡ ❢á❝❡✐s ❞❡ ✉s❛r✱ ❡♥tr❡ ♦✉tr❛s✳

❉✉❛♥ ❡t✳ ❛❧✳ ❬✹✵❪ ♣r♦♣✉s❡r❛♠ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞❡ ✉♠❛ ♥♦✈❛

❝❛r❛❝t❡ríst✐❝❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✱ ❝❤❛♠❛❞❛ ❡♥tr♦♣✐❛ ❞✐❢❡r❡♥❝✐❛❧✳ P❛rt✐❝✐♣❛r❛♠ ❞♦ ❡①♣❡r✐✲

♠❡♥t♦ s❡✐s ✐♥❞✐✈í❞✉♦s✱ três ❤♦♠❡♥s ❡ três ♠✉❧❤❡r❡s✳ ❖s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠ ❡st✐♠✉❧❛❞♦s

♣♦s✐t✐✈❛♠❡♥t❡ ❡ ♥❡❣❛t✐✈❛♠❡♥t❡ ❛ ♣❛rt✐r ❞❡ ❞♦③❡ ✜❧♠❡s ❞❡ q✉❛tr♦ ♠✐♥✉t♦s ❝❛❞❛✱ s❡❧❡❝✐♦✲

♥❛❞♦s ❝♦♠ ❡ss❡ ♣r♦♣ós✐t♦✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦ ❛

♣❛rt✐r ❞❡ ✻✷ ❝❛♥❛✐s✳ ❆❧é♠ ❞❛ ❡♥tr♦♣✐❛ ❞✐❢❡r❡♥❝✐❛❧✱ ♦✉tr❛s três ❝❛r❛❝t❡ríst✐❝❛s ✭❡s♣❡❝tr♦ ❞❡

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

✈❡r✐✜❝❛r ❝♦♠ q✉❛❧ ❞❡❧❛s tê♠✲s❡ ♦s ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s✳ ❆ ♠❛✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ✭✽✹✱✷✷

✪✮ ❢♦✐ ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛ ❡♥tr♦♣✐❛ ❞✐❢❡r❡♥❝✐❛❧ ❡♠ ❡♠♦çõ❡s ♣♦s✐t✐✈❛s ❡ ♥❡❣❛t✐✈❛s ❡

❛ ♣✐♦r t❛①❛ ✭✼✻✱✺✻ ✪✮ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ✉s♦ ❞♦ ♣❛râ♠❡tr♦ ❡s♣❡❝tr♦ ❞❡ ❡♥❡r❣✐❛✳

❊♠ ❬✸✾❪ ✱ ❉♦♥❣✇❡✐ ❡t✳ ❛❧✳ ❛♣r❡s❡♥t❛r❛♠ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ✉♠ ❞❡t❡❝t♦r ❞❡ ❡♠♦çõ❡s

❜❛s❡❛❞♦ ♥✉♠❛ ✐♥t❡r❢❛❝❡ ❝ér❡❜r♦✲❝♦♠♣✉t❛❞♦r✳ ❖ s✐st❡♠❛ ✐♠♣❧❡♠❡♥t❛❞♦ ♣❡❧♦s ❛✉t♦r❡s ❢♦✐

✉s❛❞♦ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛❣r❛❞á✈❡❧✱ ❞❡s❛❣r❛❞á✈❡❧ ❡ ♥❡✉tr❛✳ ❋♦r❛♠ ✉s❛❞❛s

✾✵ ✜❣✉r❛s ❞♦ s✐st❡♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ✜❣✉r❛s ❛❢❡t✐✈❛s ❬✻✺❪✱ s❡♥❞♦ ✸✵ ♥❛ ✐♥❞✉çã♦ ❞❡ ❝❛❞❛

✉♠❛ ❞❛s três ❡♠♦çõ❡s✳ ❖s ❛✉t♦r❡s ✉s❛r❛♠ ✉♠ ❡q✉✐♣❛♠❡♥t♦ ❞❡ ❊❊● ❞❡ ✸✷ ❝❛♥❛✐s ♣❛r❛

❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✱ s❡♥❞♦ q✉❡ ✷✽ ❝❛♥❛✐s ❢♦r❛♠ ❞✐str✐❜✉í❞♦s ♥❛ s✉♣❡r❢í❝✐❡ ❞♦

❝♦✉r♦ ❝❛❜❡❧✉❞♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ❞♦ ❡①♣❡r✐♠❡♥t♦ ♣❛r❛ ♠❡❞✐çã♦ ❞♦s s✐♥❛✐s ❡❧étr✐❝♦s ❝❡r❡❜r❛✐s✱
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✉♠ ❝❛♥❛❧ ❢♦✐ ✉s❛❞♦ ♣❛r❛ ♠❡❞✐çã♦ ❞♦ ❡❧❡tr♦❝❛r❞✐♦❣r❛♠❛ ✭❊❈●✮ ✱ ✉♠ s❡❣✉♥❞♦ ❝❛♥❛❧ ❢♦✐

✉s❛❞♦ ♣❛r❛ ❛❞q✉✐r✐r ♦ ❡❧❡tr♦♦❝✉❧♦❣r❛♠❛ ✭❊❖●✮ ❡ ♦s ❞♦✐s ❝❛♥❛✐s r❡st❛♥t❡s ❢♦r❛♠ ✉s❛❞♦s

❝♦♠♦ r❡❢❡rê♥❝✐❛✳ ❆♣❡♥❛s ✉♠ ✐♥❞✐✈í❞✉♦ ♣❛rt✐❝✐♣♦✉ ❞♦ ❡①♣❡r✐♠❡♥t♦ r❡❛❧✐③❛❞♦ ♣❛r❛ ✈❛❧✐❞❛r

♦ s✐st❡♠❛✳

❊♠ ❬✶✵✺❪✱ ♦s ❛✉t♦r❡s ❛♣r❡s❡♥t❛r❛♠ ❞✉❛s ❛♣❧✐❝❛çõ❡s ❜❛s❡❛❞❛s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s

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

❡♠♦❝✐♦♥❛❧✳ ▼ús✐❝❛s ♦✉ s♦♥s sã♦ t♦❝❛❞♦s ❞✉r❛♥t❡ ❛ ❡①❡❝✉çã♦ ❞❛s ❛♣❧✐❝❛çõ❡s ♣❛r❛ ❡st✐♠✉❧❛r

❞✐❢❡r❡♥t❡s ❡♠♦çõ❡s✳ ❖s s✐♥❛✐s ❞❡ ❊❊● sã♦ ❝♦❧❡t❛❞♦s ❞✉r❛♥t❡ ❛ ✐♥t❡r❛çã♦ ❞♦ ✉s✉ár✐♦ ❝♦♠

❛s ❛♣❧✐❝❛çõ❡s ❡ ❝❧❛ss✐✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s✳ ❱✐❥❛②❛♥ ❡t✳ ❛❧✳ ❡♠ ❬✶✶✶❪ ♣r♦♣✉s❡r❛♠ ✉♠

♥♦✈♦ ❛❧❣♦r✐t♠♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ❖ ❜❛♥❝♦

❞❡ ❞❛❞♦s ❉❊❆P ❬✶❪ ❢♦✐ ✉s❛❞♦ ♣❛r❛ ❛✈❛❧✐❛çã♦ ❞♦ ❛❧❣♦r✐t♠♦✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠

❞❡❝♦♠♣♦st♦s ♥❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡❧t❛✱ t❡t❛✱ ❛❧❢❛✱ ❜❡t❛ ❡ ❣❛♠❛ ❝♦♠ ♦ ❛❧❣♦r✐t♠♦ ✇❛✈❡❧❡ts✳

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

❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ❖s ♠♦❞❡❧♦s ❞❡ ❝♦rr❡❧❛çã♦ ❝r✉③❛❞❛ ❡ ❛✉t♦✲r❡❣r❡ss✐✈♦ ❢♦r❛♠ ❛♣❧✐❝❛❞♦s

à ❡♥tr♦♣✐❛✳ P♦r ú❧t✐♠♦✱ ❝♦♠ ♦ ❛❧❣♦r✐t♠♦ ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧✱ ♦s s✐♥❛✐s ❢♦r❛♠

❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ❡①❝✐t❛❞♦✱ ❢❡❧✐③✱ tr✐st❡ ❡ ó❞✐♦ ❝♦♠ ✉♠❛ ❛❝✉rá❝✐❛ ❞❡ ✾✹✱✵✾✼ ✪✳

P❛✉❧ ❡t✳ ❛❧✳ ❡♠ ❬✽✸❪ ❛♣r❡s❡♥t❛r❛♠ ✉♠❛ ♥♦✈❛ ❛❜♦r❞❛❣❡♠ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦✲

çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ◆♦ ❡①♣❡r✐♠❡♥t♦✱ s✐♥❛✐s ❞❡ á✉❞✐♦ ❢♦r❛♠ ✉s❛❞♦s ♣❛r❛ ✐♥❞✉③✐r

❡♠♦çõ❡s ♣♦s✐t✐✈❛s ❡ ♥❡❣❛t✐✈❛s ♥♦s ♦✐t♦ ♣❛rt✐❝✐♣❛♥t❡s✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❛❞q✉✐r✐❞♦s

❛ ♣❛rt✐r ❞❡ s❡t❡ ❝❛♥❛✐s✱ s❡♥❞♦ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡ t♦❞❛s ❛s ❜❛♥❞❛s ❞❡ ❢r❡q✉ê♥❝✐❛ ❡①tr❛í❞❛s

❝♦♠ ♦ ❛❧❣♦r✐t♠♦ ❛♥á❧✐s❡ ❞❡ ✢✉t✉❛çã♦ r❡t✐✜❝❛❞❛ ♠✉❧t✐❢r❛❝t❛❧✳ ❆ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❡♠

❡♠♦çõ❡s ❢♦✐ r❡❛❧✐③❛❞❛ ❛ ♣❛rt✐r ❞❡ ❞✐✈❡rs♦s ❛❧❣♦r✐t♠♦s✱ ❝♦♠♦ ❛ ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧✱

❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡ ❧✐♥❡❛r✱ ❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡ q✉❛❞rát✐❝❛ ❡ ❦✲✈✐③✐♥❤♦s ♣ró①✐♠♦s✳ ❆

♠❛✐♦r ❛❝✉rá❝✐❛ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧ ✭✽✹✱✺ ✪✮ ❡ ❛ ♠❡♥♦r ❝♦♠ ♦s

❦✲✈✐③✐♥❤♦s ♣ró①✐♠♦s ✭✼✵✱✺ ✪✮✳

❇❤❛r❞✇❛❥ ❡t✳ ❛❧✳ ❡♠ ❬✷✶❪ ♣r♦♣✉s❡r❛♠ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ s❡t❡ ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s

s✐♥❛✐s ❞❡ ❊❊●✳ ❆s ❡♠♦çõ❡s ❢♦r❛♠ ❡st✐♠✉❧❛❞❛s ❛ ♣❛rt✐r ❞❡ ✜❣✉r❛s ❞♦ s✐st❡♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧

❞❡ ✜❣✉r❛s ❛❢❡t✐✈❛s ❬✻✺❪✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ❛ ♣❛rt✐r ❞❡ q✉❛tr♦ ❝❛♥❛✐s

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

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

✉s❛❞❛s ❝♦♠♦ ❡♥tr❛❞❛s ❞♦s ❛❧❣♦r✐t♠♦s ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧ ❡ ❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡

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

r❛✐✈❛✳ ❈♦♠♦ r❡s✉❧t❛❞♦✱ ♦s ❛✉t♦r❡s ♦❜t✐✈❡r❛♠ ✉♠❛ ❛❝✉rá❝✐❛ ❞❡ ✼✹✱✶✸ ✪ ❝♦♠ ❛ ♠áq✉✐♥❛ ❞❡

s✉♣♦rt❡ ✈❡t♦r✐❛❧ ❡ ✻✻✱✺✵ ✪ ❝♦♠ ❛ ❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡ ❧✐♥❡❛r✳

❆s ❡♠♦çõ❡s ❤✉♠❛♥❛s sã♦ ✐♥✢✉❡♥❝✐❛❞❛s ♣♦r ❞✐✈❡rs♦s ❡stí♠✉❧♦s ✐♥t❡r♥♦s ❡ ❡①t❡r♥♦s✱

❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✱ ♦ ❝♦♥t❡①t♦✱ ❛s ❡①♣❡r✐ê♥❝✐❛s ♣❛ss❛❞❛s ❡ r❡❝❡♥t❡s✱ ❛ ♣❡rs♦♥❛❧✐❞❛❞❡✱ ♦

❛❢❡t♦ ❡ ❛ ✐♥t❡r♣r❡t❛çã♦ ❞❛ r❡❞❡ ❝♦❣♥✐t✐✈❛ ❞❡ss❛s ✐♥✢✉ê♥❝✐❛s ❬✻✽❪✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ r❡✈✐sã♦
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❜✐❜❧✐♦❣rá✜❝❛ r❡❛❧✐③❛❞❛ ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡st❡ tr❛❜❛❧❤♦✱ ♥❡♥❤✉♠ ❞❡ss❡s ❢❛t♦r❡s sã♦

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

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

✐♠❛❣❡♥s✱ s♦♥s✱ ♠ús✐❝❛s ♦✉ ✈í❞❡♦s✳

✶✳✷ ❉❡s❝r✐çã♦ ❞♦ Pr♦❜❧❡♠❛

❖s ♣r✐♥❝✐♣❛✐s ♣r♦❜❧❡♠❛s ❡♥❢r❡♥t❛❞♦s ♣❡❧❛ ❤✉♠❛♥✐❞❛❞❡ ❡♥✈♦❧✈❡♠ ❛s ❡♠♦çõ❡s ❡ ❝♦♥s❡q✉❡♥✲

t❡♠❡♥t❡ ❛ ❤✉♠❛♥✐❞❛❞❡ ♣♦❞❡ ♣r♦❣r❡❞✐r s❡♠ ❝♦♥s✐❞❡r❛r ❛s ❡♠♦çõ❡s tã♦ rá♣✐❞♦ q✉❛♥❞♦

❛❧❣✉é♠ q✉❡ ❝♦rr❡ ❝♦♠ ✉♠❛ ♣❡r♥❛ só ❬✾✹❪✳ ❆s ❡♠♦çõ❡s ✐♥✢✉❡♥❝✐❛♠ ♥❛ t♦♠❛❞❛ ❞❡ ❞❡✲

❝✐sã♦✱ ❝♦❣♥✐çã♦✱ ♣❡r❝❡♣çã♦✱ ❝r✐❛t✐✈✐❞❛❞❡✱ ♠❡♠ór✐❛✱ ❛t❡♥çã♦✱ r❛❝✐♦❝í♥✐♦ ❡ ♥♦ ❛♣r❡♥❞✐③❛❞♦

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

❞❡s❡♥✈♦❧✈✐❞♦ ♣♦r ✉♠ ✐♥❞✐✈í❞✉♦ ❬✶✵✷❪✳

◆❡ss❡ ❝❡♥ár✐♦✱ ❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ✉♠❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ ❡ss❡♥❝✐❛❧ ♥❛ ❛t✉❛❧✐❞❛❞❡✱

✉♠❛ ✈❡③ q✉❡ ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ♦ ❤♦♠❡♠ ❡ ✉♠❛ ♠áq✉✐♥❛ s❡ t♦r♥♦✉ tã♦ ❤❛❜✐t✉❛❧ q✉❛♥t♦ ❛ ✐♥✲

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

❞❡ s✐st❡♠❛s ❞❡ ❞❡t❡❝çã♦ ❛❢❡t✐✈❛ é ✐♠♣r❡s❝✐♥❞í✈❡❧ ♣❛r❛ t♦r♥❛r ❛ r❡❧❛çã♦ ❤♦♠❡♠✲♠áq✉✐♥❛

♣ró①✐♠❛ ❞❛ ❝♦♠✉♥✐❝❛çã♦ ❡♥tr❡ ✐♥❞✐✈í❞✉♦s ❡ ✈❡♠ s❡♥❞♦ ❜❛st❛♥t❡ ❞✐s❝✉t✐❞♦ ♥❛ ❧✐t❡r❛t✉r❛

♥❛ ú❧t✐♠❛ ❞é❝❛❞❛✱ ❞❡✈✐❞♦ à s✉❛ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ ❛s ♠❛✐s ❞✐✈❡rs❛s ár❡❛s✱ ❝♦♠♦ ❡♥tr❡t❡✲

♥✐♠❡♥t♦✱ ❛♣r❡♥❞✐③❛❞♦✱ ♠❡❞✐❝✐♥❛✱ r♦❜ót✐❝❛✱ ❛✈✐❛çã♦ ❡ ❛✉t♦♠❛çã♦✱ ❡♥tr❡ ♦✉tr❛s ❬✺✷❪✱ ❬✶✹❪✱

❬✽✽❪✳

❆♣❡s❛r ❞✐ss♦✱ ❝♦♠ ❜❛s❡ ♥❛ ❞✐s❝✉ssã♦ ❛♣r❡s❡♥t❛❞❛ ♥❛ ❙❡çã♦ ✶✳✶✱ ❛ss✐♠ ❝♦♠♦ ♥❛ ♠❛✐♦r✐❛

❞✐s♣♦♥í✈❡❧ ♥❛ ❧✐t❡r❛t✉r❛✱ ❛s ❛❜♦r❞❛❣❡♥s ✉s❛❞❛s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r

❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥ã♦ ❝♦♥s✐❞❡r❛♠ ♦ ❝♦♥t❡①t♦ ♥♦ q✉❛❧ ♦ ✐♥❞✐✈í❞✉♦ ❡stá ✐♥s❡r✐❞♦✱ ♦✉ s❡❥❛✱

♦s s✐st❡♠❛s ❞❡ ❞❡t❡❝çã♦ sã♦ tr❡✐♥❛❞♦s ❝♦♠ ❝♦♥❥✉♥t♦s ❞❡ ❞❛❞♦s ♥♦s q✉❛✐s ❛s ❡①♣r❡ssõ❡s ❛❢❡✲

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

✐♥❢♦r♠❛çã♦ q✉❡ s❡❥❛ r❡❧❡✈❛♥t❡ ♣❛r❛ ❝❛r❛❝t❡r✐③❛r ❛ s✐t✉❛çã♦ ❞♦ ✐♥❞✐✈í❞✉♦✳ ❊♥tr❡t❛♥t♦✱ ❛

♥❛t✉r❡③❛ ❞❛s ❡♠♦çõ❡s ♥ã♦ ♣♦❞❡ s❡r ❝♦♥s✐❞❡r❛❞❛ ❝♦♠♦ s❡♥❞♦ ❧✐✈r❡ ❞❡ ❝♦♥t❡①t♦✱ ❛♦ ❝♦♥trár✐♦

❞✐ss♦✱ ❡❧❛ é ❛❧t❛♠❡♥t❡ ❞❡♣❡♥❞❡♥t❡ ❞❛ s✐t✉❛çã♦ ❡ ♦ ❝♦♥t❡①t♦ é ❢✉♥❞❛♠❡♥t❛❧ ♥❛ ❞✐st✐♥çã♦ ❡♥✲

tr❡ ❞✐❢❡r❡♥t❡s ❡♠♦çõ❡s ❬✾✹❪✳ ❆❧é♠ ❞✐ss♦✱ ❛s ❡♠♦çõ❡s ♣♦❞❡♠ ♣♦ss✉✐r ❞✐❢❡r❡♥t❡s s✐❣♥✐✜❝❛❞♦s

❡♠ ❞✐❢❡r❡♥t❡s ❝♦♥t❡①t♦s ❬✸✷❪✳

❈♦♥s✐❞❡r❛♥❞♦✲s❡ q✉❡ ❛ ♣r✐♥❝✐♣❛❧ ❧❛❝✉♥❛ ♦❜s❡r✈❛❞❛ ♥❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ❛ ❛✉sê♥✲

❝✐❛ ❞♦ ❝♦♥t❡①t♦ ❡♠ s✐st❡♠❛s ✉s❛❞♦s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❜❛s❡❛❞♦s ♥♦s s✐♥❛✐s

❝❡r❡❜r❛✐s✱ ♦ ♣r♦❜❧❡♠❛ ❞❡ ✐♥t❡r❡ss❡ ♥❡st❡ tr❛❜❛❧❤♦ é✿ ❈♦♠♦ ✐♥s❡r✐r ✐♥❢♦r♠❛çõ❡s q✉❡ ❝❛r❛❝✲

t❡r✐③❛♠ ♦ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦

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

✐❞❡♥t✐✜❝❛❞♦s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s❄
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✶✳✸ ❍✐♣ót❡s❡

❈♦♥s✐❞❡r❛♥❞♦ ♦ ♣r♦❜❧❡♠❛ ❛❜♦r❞❛❞♦ ♥❡st❡ tr❛❜❛❧❤♦✱ é ♥❡❝❡ssár✐❛ ❛ ♦❜t❡♥çã♦ ❞❡ ✐♥❢♦r♠❛✲

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

♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦✳ P♦rt❛♥t♦✱ é ❝♦♥s✐❞❡r❛❞❛ ❛ ❤✐♣ót❡s❡ ❞❡ q✉❡✿ ✏➱ ♣♦ssí✈❡❧

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

❝♦♠ ❛ ✐♥s❡rçã♦ ❞♦ ❝♦♥t❡①t♦ ❛♦s s✐st❡♠❛s ❞❡ ❞❡t❡❝çã♦ ❛❢❡t✐✈❛ ❜❛s❡❛❞♦s ♥♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳✑

✶✳✹ ❘❡❧❡✈â♥❝✐❛

❖ ❝♦♥t❡①t♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ é ❡ss❡♥❝✐❛❧ ♥❛ ❞✐st✐♥çã♦ ❞❡ s✉❛s ❡♠♦çõ❡s✱ ✉♠❛ ✈❡③ q✉❡ ❞✐❢❡r❡♥✲

t❡s ❝♦♥t❡①t♦s ♣♦❞❡♠ ❡st✐♠✉❧❛r ❞✐❢❡r❡♥t❡s ❡♠♦çõ❡s ❡♠ ✉♠♠❡s♠♦ ✐♥❞✐✈í❞✉♦✳ ❈♦♥s✐❞❡r❛♥❞♦✲

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

❞❡st❡ tr❛❜❛❧❤♦ é ❛ ✐♥s❡rçã♦ ❞♦ ❝♦♥t❡①t♦ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❜❛s❡❛❞♦s ❡♠ s✐✲

♥❛✐s ❞❡ ❊❊● ♣❛r❛ q✉❡ ❝♦♠ ❜❛s❡ ♥❡ss❛s ❞✉❛s ❢♦♥t❡s ❞❡ ✐♥❢♦r♠❛çã♦ ♦❜t❡♥❤❛✲s❡ ✉♠ ❞❡t❡❝t♦r

❞❡ ❡♠♦çõ❡s ♠❛✐s ❝♦♥✜á✈❡❧✳

◆❡st❡ tr❛❜❛❧❤♦ ❞❡✜♥❡✲s❡ ✉♠ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦

❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦ ❡ s✐♥❛✐s ❞❡ ❊❊●✳ ❈♦♠♦ ♦s ❞❛❞♦s ❞❡ ❝♦♥t❡①t♦ ❡ s✐♥❛✐s ❞❡ ❊❊●

♣♦ss✉❡♠ ❞✐❢❡r❡♥t❡s ♣r♦❝❡ss♦s ❞❡ ❝❧❛ss✐✜❝❛çã♦ ❡♠ ❡♠♦çõ❡s✱ ❛ ❡t❛♣❛ ❞❡ ❢✉sã♦ ❞♦s ❞❛❞♦s

♦❝♦rr❡ ♥❛ ❢❛s❡ ❞❡ ❞❡❝✐sã♦ ❞♦ ♣r♦❝❡ss♦✳ ❙❡♥❞♦ ❛ss✐♠✱ ♦ r❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦

❡♠ ❡♠♦çõ❡s ♦❢❡r❡❝❡ r❡s♣❛❧❞♦ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡♠ ❡♠♦çõ❡s✳

✶✳✺ ❖❜❥❡t✐✈♦ ●❡r❛❧

◆♦ ♣r❡s❡♥t❡ tr❛❜❛❧❤♦ ♦ ♦❜❥❡t✐✈♦ é ✐♥tr♦❞✉③✐r ✉♠ ♠ét♦❞♦ ♣❛r❛ ❛✉①✐❧✐❛r ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦

❞❛s ❡♠♦çõ❡s ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❞♦✐s t✐♣♦s ❞❡ ✐♥❢♦r♠❛çõ❡s✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♦ ❝♦♥t❡①t♦

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

❞❡✜♥✐❞♦s ❛❧❣✉♥s ♦❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s✿

• ❉❡✜♥✐çã♦ ❞❛ ❡str✉t✉r❛ ❞❡ r❡❧❛çã♦ ❞❛s ❞✐❢❡r❡♥t❡s ❢♦♥t❡s ❞❡ ✐♥❢♦r♠❛çõ❡s ✉s❛❞❛s ♥♦

♠ét♦❞♦❀

• ❆❜♦r❞❛❣❡♠ ❛ s❡r ✉s❛❞❛ ♥❛ ❝♦♠♣♦♥❡♥t❡ ❞♦ ♠ét♦❞♦ ❜❛s❡❛❞❛ ♥♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✿

❝❛♥❛❧ ❞❡ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❡ ❛❧❣♦r✐t♠♦s ❞❡ s❡❧❡çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦❀

• ❆❜♦r❞❛❣❡♠ ❛ s❡r ❛♣❧✐❝❛❞❛ à ❝♦♠♣♦♥❡♥t❡ ❞♦ ♠ét♦❞♦ r❡❢❡r❡♥t❡ ❛♦ ❝♦♥t❡①♦✱ ❝♦♥s✐❞❡✲

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

❝♦♥t❡①t♦ q✉❡ ♦ ✐♥❞✐✈í❞✉♦ ❡stá ✐♥s❡r✐❞♦✱ ❛ss✐♠ ❝♦♠♦ ❛ ✐♥✢✉ê♥❝✐❛ q✉❡ ❝❛❞❛ ✉♠ ❞❡ss❡s

❢❛t♦r❡s t❡♠ s♦❜r❡ ♦ ❝♦♥t❡①t♦❀
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• ❉❡✜♥✐çã♦ ❞❛ ❡t❛♣❛ ❞❡ ❞❡❝✐sã♦ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ❝♦♥s✐❞❡r❛♥❞♦ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s

❡ ♦ ❝♦♥t❡①t♦❀

• ❆✈❛❧✐❛çã♦ ❞❛ ❝♦♠♣♦♥❡♥t❡ r❡❢❡r❡♥t❡ ❛♦s s✐♥❛✐s ❝❡r❡❜r❛✐s❀

• ❆✈❛❧✐❛çã♦ ❞❛ ❝♦♠♣♦♥❡♥t❡ r❡❢❡r❡♥t❡ ❛♦ ❝♦♥t❡①t♦❀

• ❆✈❛❧✐❛çã♦ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦✳

✶✳✻ ❖r❣❛♥✐③❛çã♦ ❞♦ ❚❡①t♦

◆❡st❡ ❈❛♣ít✉❧♦ ❢♦✐ ❛♣r❡s❡♥t❛❞❛ ✉♠❛ ✐♥tr♦❞✉çã♦ ❞❡st❡ tr❛❜❛❧❤♦✱ s❡♥❞♦ ❞✐s❝✉t✐❞♦s ♦s ♣r✐♥✲

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

♥❡st❡ tr❛❜❛❧❤♦ ❡ s✉❛ r❡❧❡✈â♥❝✐❛✳ ❚❛♠❜é♠ ❢♦r❛♠ ❛♣r❡s❡♥t❛❞♦s ♦s ♦❜❥❡t✐✈♦s ❞❡st❡ tr❛❜❛❧❤♦

❞❡ ❚❡s❡✳

◆♦ ❈❛♣ít✉❧♦ ✷ é ❛♣r❡s❡♥t❛❞❛ ❛ ❜❛s❡ ❝♦♥❝❡✐t✉❛❧ ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ss❡ tr❛❜❛❧❤♦✳

Pr✐♠❡✐r❛♠❡♥t❡✱ é ❞✐s❝✉t✐❞♦ ♦ q✉❡ sã♦ ❡♠♦çõ❡s✱ ♦s ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ❛❜♦r❞❛❣❡♥s ❡ ✐♥✲

✢✉ê♥❝✐❛ ♥♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ s❡r ❤✉♠❛♥♦✳ ❊♠ s❡❣✉✐❞❛✱ é ❛♣r❡s❡♥t❛❞❛ ❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛

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

❡ ✉♠❛ ♠áq✉✐♥❛✳ ❖ t❡r❝❡✐r♦ tó♣✐❝♦ ❞✐s❝✉t✐❞♦ é ❛ r❡❧❛çã♦ ❡♥tr❡ ♦ ❝ér❡❜r♦ ❡ ❛s ❡♠♦çã♦✳

❊♠ s❡❣✉✐❞❛✱ ❛♣r❡s❡♥t❛✲s❡ ❛ ✐♥t❡r❢❛❝❡ ❝ér❡❜r♦✲❝♦♠♣✉t❛❞♦r ❡ ❛s ❡t❛♣❛s ❞❡ ❛q✉✐s✐çã♦ ❞♦s

s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ss❡s s✐♥❛✐s✳ ❯♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ❡♥tr♦♣✐❛ ❡ ❡♥❡r❣✐❛ é

r❡❛❧✐③❛❞❛✳ P♦r ú❧t✐♠♦✱ é ❞✐s❝✉t✐❞❛ ❛ ❞❡✜♥✐çã♦ ❞❡ ❝♦♥t❡①t♦✳

◆♦ ❈❛♣ít✉❧♦ ✸ é ❛♣r❡s❡♥t❛❞♦ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❡st❡ tr❛❜❛❧❤♦✳ ❖s ❛❧❣♦r✐t♠♦s ✉t✐✲

❧✐③❛❞♦s ♥❛ s❡❧❡çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡♠ ❡♠♦çõ❡s sã♦

❞✐s❝✉t✐❞♦s✳ ❆❧é♠ ❞✐ss♦✱ ❛♣r❡s❡♥t❛✲s❡ ❛ ❛❜♦r❞❛❣❡♠ ✉t✐❧✐③❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ❝❛r❛❝t❡✲

r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ♠❡s♠♦ ❡♠ ❡♠♦çõ❡s✳

◆♦ ❈❛♣ít✉❧♦ ✹ sã♦ ❛♣r❡s❡♥t❛❞♦s três ❡st✉❞♦s ❞❡ ❝❛s♦ ♣❛r❛ ❛✈❛❧✐❛r ♦ ♠ét♦❞♦ ♣❛r❛ r❡✲

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

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

❛♦ ❝♦♥t❡①t♦ ❡ ♥♦ t❡r❝❡✐r♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦✱ ❝♦♥s✐❞❡r❛♥❞♦ ♦s s✐♥❛✐s ❝❡r❡✲

❜r❛✐s ❡ ♦ ❝♦♥t❡①t♦✳

◆♦ ❈❛♣ít✉❧♦ ✺ sã♦ ❞✐s❝✉t✐❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥♦s três ❡st✉❞♦s ❞❡ ❝❛s♦ ❛♣r❡s❡♥✲

t❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦✳ P♦r ✜♠✱ ♥♦ ❈❛♣ít✉❧♦ ✻ sã♦ ❛♣r❡s❡♥t❛❞❛s ❛s ❝♦♥❝❧✉sõ❡s ❞❡st❛ ❚❡s❡ ❡

✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ♦s tr❛❜❛❧❤♦s ❢✉t✉r♦s✳



❈❛♣ít✉❧♦ ✷

❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

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

❞❡st❡ tr❛❜❛❧❤♦✳ Pr✐♠❡✐r❛♠❡♥t❡✱ é r❡❛❧✐③❛❞❛ ✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ❛ ❞❡✜♥✐çã♦ ❞❛s ❡♠♦çõ❡s

❤✉♠❛♥❛s✳ ❊♠ s❡❣✉✐❞❛✱ ❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ❛❜♦r❞❛❞❛✳ ❉❡♣♦✐s✱

❛ r❡❧❛çã♦ ❡♥tr❡ ❛s ❡♠♦çõ❡s ❡ ♦ ❝ér❡❜r♦ ❤✉♠❛♥♦ ❡ ❛ ✐♥t❡r❢❛❝❡ ❝ér❡❜r♦✲❝♦♠♣✉t❛❞♦r sã♦

❛♣r❡s❡♥t❛❞❛s✳ ➱ r❡❛❧✐③❛❞❛ ✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ❡♥tr♦♣✐❛ ❡ ❡♥❡r❣✐❛✳ P♦r ✜♠✱ é r❡❛❧✐③❛❞❛

✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ♦ ❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦✳

✷✳✶ ❊♠♦çõ❡s

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

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

❧✐❞❛❞❡ ♥❛ ❡♠♣r❡s❛ ♦♥❞❡ s❡ tr❛❜❛❧❤❛✱ ❡stá ❞✐r❡t❛♠❡♥t❡ r❡❧❛❝✐♦♥❛❞❛ ❝♦♠ ❛s ❡♠♦çõ❡s ❞❡ ✉♠

✐♥❞✐✈í❞✉♦✳ ❆s ❡♠♦çõ❡s ❛❢❡t❛♠ ❛ ❝❛♣❛❝✐❞❛❞❡ ❝♦❣♥✐t✐✈❛✱ ❛ ❛t❡♥çã♦✱ ❛ ♠❡♠ór✐❛ ❡ ♦ ❝♦♠♣♦r✲

t❛♠❡♥t♦ ❤✉♠❛♥♦✱ ❡♥tr❡ ♦✉tr♦s ❢❛t♦r❡s✱ s❡♥❞♦ ❢✉♥❞❛♠❡♥t❛✐s ♥❛ q✉❛❧✐❞❛❞❡ ❞♦ tr❛❜❛❧❤♦ q✉❡

✉♠ ✐♥❞✐✈í❞✉♦ ❞❡s❡♠♣❡♥❤❛✳ ▼❛s ❛✜♥❛❧✱ ♦ q✉❡ sã♦ ❛s ❡♠♦çõ❡s❄

❆♣❡s❛r ❞❡ s❡r ✉♠ ár❡❛ ❜❛st❛♥t❡ ❞✐s❝✉t✐❞❛ ❞❡✈✐❞♦ ❛ ✐♠♣♦rtâ♥❝✐❛ q✉❡ ❛s ❡♠♦çõ❡s tê♠

♥❛ ✈✐❞❛ ❞♦ s❡r ❤✉♠❛♥♦✱ ❛✐♥❞❛ ♥ã♦ ❡①✐st❡ ✉♠ ❝♦♥s❡♥s♦ ♥❛ ❧✐t❡r❛t✉r❛ ♣❛r❛ ❛ ❞❡✜♥✐çã♦ ❞❛s

❡♠♦çõ❡s ❬✾✾❪✳ ❖s ❝✐❡♥t✐st❛s ❞❡✜♥❡♠ ❛s ❡♠♦çõ❡s ❝♦♠♦ ✉♠ s✐st❡♠❛ q✉❡ ❡♥✈♦❧✈❡ ✈❛r✐á✈❡✐s

s✉❜❥❡t✐✈❛s✱ ✜s✐♦❧ó❣✐❝❛s✱ ❡①♣r❡ss✐✈❛s ❡ ❝♦♠♣♦rt❛♠❡♥t❛✐s✳ ❏á ❛ ♣s✐❝♦❧♦❣✐❛ ❞❡❢❡♥❞❡ q✉❡ ♦

✐♥❞✐✈í❞✉♦ ♥❛s❝❡ ❝♦♠ ❛❧❣✉♠❛s ❡♠♦çõ❡s ❜ás✐❝❛s✱ ❝♦♠♦ ❛❧❡❣r✐❛✱ tr✐st❡③❛✱ r❛✐✈❛ ❡ ♠❡❞♦✱ ❡ q✉❡

❡st❛s ❞ã♦ ♦r✐❣❡♠ ❛ ♦✉tr♦s s❡♥t✐♠❡♥t♦s ❬✶✵✽❪✳ ❊♠ ❬✸✹❪✱ ♦ ❛✉t♦r ❛✜r♠❛ q✉❡ ✉♠❛ ❡♠♦çã♦

♣r♦♣r✐❛♠❡♥t❡ ❞✐t❛ é ✉♠❛ sér✐❡ ❞❡ r❡s♣♦st❛s q✉í♠✐❝❛s ❡ ♥❡✉r❛✐s q✉❡ ❢♦r♠❛♠ ✉♠ ♣❛❞rã♦

❞✐❢❡r❡♥t❡✳

❆s ❡♠♦çõ❡s ❤✉♠❛♥❛s sã♦ ❝❧❛ss✐✜❝❛❞❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❞✉❛s ❛❜♦r❞❛❣❡♥s✿ ❛ ❞✐s❝r❡t❛ ❡ ❛

❜✐❞✐♠❡♥s✐♦♥❛❧ ❬✾✾❪✳ ◆❛ ❛❜♦r❞❛❣❡♠ ❞✐s❝r❡t❛✱ ❛s ❡♠♦çõ❡s sã♦ ❝❧❛ss✐✜❝❛❞❛s ♣♦♥t✉❛❧♠❡♥t❡ ❡♠

❡st❛❞♦s ❡♠♦❝✐♦♥❛✐s ❝♦♠♦ ❢❡❧✐③✱ tr✐st❡✱ ❛❜♦rr❡❝✐❞♦✱ ❡♥tr❡ ♦✉tr♦s✳ ◆❛ ❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦✲

✽



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✾

♥❛❧✱ ❛s ❡♠♦çõ❡s sã♦ ❝❧❛ss✐✜❝❛❞❛s ❡♠ ✉♠ ❣rá✜❝♦ ❜✐❞✐♠❡♥s✐♦♥❛❧ ❝♦♠ r❡❧❛çã♦ ❛ s✉❛ ❡①❝✐t❛çã♦

✭❡①❝✐t❛❞♦ ♦✉ ❝❛❧♠♦✮ ❡ ✈❛❧ê♥❝✐❛ ✭♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦✮✱ ❝♦♠♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✷✳✶✳

❋✐❣✉r❛ ✷✳✶✿ ●rá✜❝♦ ❞❛ ❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦♥❛❧ ❞❛s ❡♠♦çõ❡s

❆ ❛❜♦r❞❛❣❡♠ ✉t✐❧✐③❛❞❛ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♥❡st❡ tr❛❜❛❧❤♦ é ❛ ❜✐❞✐♠❡♥s✐✲

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

✷✳✷ ❈♦♠♣✉t❛çã♦ ❆❢❡t✐✈❛

◗✉❛♥❞♦ ❞♦✐s ✐♥❞✐✈í❞✉♦s ✐♥t❡r❛❣❡♠✱ ❛❧é♠ ❞ ❝♦♠✉♥✐❝❛çã♦ ✈❡r❜❛❧✱ ❡①✐st❡ ❛ ♥ã♦✲✈❡r❜❛❧✳ ❆

❝♦♠✉♥✐❝❛çã♦ ♥ã♦✲✈❡r❜❛❧ ❛❝♦♥t❡❝❡ ♣♦rq✉❡ ♦s s❡r❡s ❤✉♠❛♥♦s tê♠ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ✐♥t❡r♣r❡t❛r

❛s ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ❡ ❝♦r♣♦r❛✐s ❞❡ ♦✉tr♦ ✐♥❞✐✈í❞✉♦✱ ❛❧é♠ ❞❡ ❝♦♠♣r❡❡♥❞❡r s✉❛ ❡♥t♦♥❛çã♦

❞❛ ✈♦③✳ ■st♦ ♣❡r♠✐t❡ q✉❡ ❛s ♣❡ss♦❛s ❡♥t❡♥❞❛♠ ♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ✉♠ ♦✉tr♦ ✐♥❞✐✈í❞✉♦

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

❛❞❡q✉❛❞❛ ❬✶✶✷❪✳

◆❡ss❡ ❝♦♥t❡①t♦✱ ❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ ♦♥❞❡ s❡ ❜✉s❝❛ ♣r♦♣♦r❝✐♦♥❛r

✉♠❛ r❡❧❛çã♦ ❡♠♦❝✐♦♥❛❧ ❡♥tr❡ ✉♠❛ ♠áq✉✐♥❛ ❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❬✶✵✾❪✳ ❖ ♦❜❥❡t✐✈♦ ♥❡ss❡ r❡❧❛✲

❝✐♦♥❛♠❡♥t♦ é t♦r♥❛r ❛ ✐♥t❡r❛çã♦ ❤✉♠❛♥♦✲♠áq✉✐♥❛ ♦ ♠❛✐s s❡♠❡❧❤❛♥t❡ ♣♦ssí✈❡❧ à ✐♥t❡r❛çã♦

❤✉♠❛♥♦✲❤✉♠❛♥♦✱ ❞❡ ♠♦❞♦ ❛ ♠❡❧❤♦r❛r ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ♥❛ r❡❛❧✐③❛çã♦ ❞❡

t❛r❡❢❛s ❞♦ ❞✐❛✲❛✲❞✐❛✳

■♠❛❣✐♥❡ q✉❡ ✉♠❛ ♣❡ss♦❛ tr❛❜❛❧❤❛ ♥✉♠❛ ❡♠♣r❡s❛ r❡❛❧✐③❛♥❞♦ ❛t✐✈✐❞❛❞❡s ♣❡r✐❣♦s❛s q✉❡

♣♦❞❡♠ ❝♦❧♦❝❛r ❡♠ r✐s❝♦ ❛ ✈✐❞❛ ❞❡ ♣❡ss♦❛s ❡ ❣❡r❛r ❣r❛♥❞❡s ♣r❡❥✉í③♦s ✜♥❛♥❝❡✐r♦s ❝❛s♦ ♦❝♦rr❛

❛❧❣✉♠ ❡rr♦ ❤✉♠❛♥♦✳ ❆ ❢✉♥çã♦ ❞❡ss❡ ✐♥❞✐✈í❞✉♦ ❡①✐❣❡ ♠✉✐t❛ ❛t❡♥çã♦✱ ❡①♣❡r✐ê♥❝✐❛ ❡ r❡s♣♦♥✲

s❛❜✐❧✐❞❛❞❡✳ ❆❧é♠ ❞✐ss♦✱ ❛s ❛t✐✈✐❞❛❞❡s q✉❡ ❡❧❡ ❞❡s❡♠♣❡♥❤❛ sã♦ r♦t✐♥❡✐r❛s ❡ ♠♦♥ót♦♥❛s✱ ♦

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

❖ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♣♦r ✉♠❛ ♠áq✉✐♥❛✱ ♥♦ ❝❛s♦ ❞❡s❝r✐t♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ♣♦❞❡

❡✈✐t❛r ❡rr♦s q✉❡ ♦❝❛s✐♦♥❡♠ ❛❝✐❞❡♥t❡s ❣r❛✈❡s ❬✽✵❪✳ ◆✉♠❛ ✐♥t❡r❛çã♦ ❤✉♠❛♥♦✲❤✉♠❛♥♦✱ ✉♠



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✵

✐♥❞✐✈í❞✉♦ é ❝❛♣❛③ ❞❡ ✐❞❡♥t✐✜❝❛r ♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❡ s✉❣❡r✐r q✉❡ ❡❧❡ ♥ã♦ ❞❡✈❡ ❞❡s❡♠♣❡♥❤❛r

❞❡t❡r♠✐♥❛❞❛s ❛t✐✈✐❞❛❞❡s ♥❡ss❡ ❞✐❛ ♣❛r❛ ❡✈✐t❛r ♠❛✐♦r❡s ♣r♦❜❧❡♠❛s ❬✶✶✷❪✳ ■ss♦ ♣♦❞❡ s❡r ❢❡✐t♦

t❛♠❜é♠ ♥❛ ✐♥t❡r❛çã♦ ❤✉♠❛♥♦✲♠áq✉✐♥❛✱ ❞❡s❞❡ q✉❡ ❛ ♠❡s♠❛ ♣♦ss❛ ❞❡t❡❝t❛r ❛s ❡♠♦çõ❡s

❤✉♠❛♥❛s✳

❈♦♠♦ ❞✐s❝✉t✐❞♦ ♥♦ ❈❛♣ít✉❧♦ ✶✱ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s ♣♦r ✉♠❛ ♠á✲

q✉✐♥❛ ♣♦❞❡ s❡r ❜❛s❡❛❞♦ ❡♠ ❞✐✈❡rs❛s ❢♦♥t❡s ❞❡ ✐♥❢♦r♠❛çõ❡s✱ ❝♦♠♦ ♦s s✐♥❛✐s ❡ ❡♥t♦♥❛çã♦ ❞❛

✈♦③✱ ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ❡ ❝♦r♣♦r❛✐s ❡ ♦s s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s✳ ❖s s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s ♣♦❞❡♠ s❡r

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

❡♥tr❡ ♦✉tr♦s ❬✷✻❪✳

◆❡st❡ tr❛❜❛❧❤♦✱ é ♣r♦♣♦st♦ ✉♠ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s

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

❛♣r❡s❡♥t❛❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ ◆❛ ❙❡çã♦ ✷✳✸ é ❛♣r❡s❡♥t❛❞❛ ❛ r❡❧❛çã♦ ❡♥tr❡ ♦ ❝ér❡❜r♦ ❡ ❛

❣❡r❛çã♦ ❞❛s ❡♠♦çõ❡s✳

✷✳✸ ❖ ❈ér❡❜r♦ ❡ ❛s ❊♠♦çõ❡s

◆♦ ❞✐❛✲❛✲❞✐❛ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ t♦❞♦s ♦s ❛❝♦♥t❡❝✐♠❡♥t♦s ❧❡✈❛♠ ❛♦ s❡♥t✐♠❡♥t♦ ❞❡ ❛❧❣✉♠❛

❡♠♦çã♦✱ ♣♦r ❡①❡♠♣❧♦✱ ❛❧❡❣r✐❛✱ tr✐st❡③❛ ❡ r❛✐✈❛✳ ❙❛❜❡✲s❡ ❤♦❥❡ q✉❡ ❛s ár❡❛s r❡❧❛❝✐♦♥❛❞❛s

❝♦♠ ♦s ♣r♦❝❡ss♦s ❡♠♦❝✐♦♥❛✐s ♦❝✉♣❛♠ ❛❧❣✉♠❛s ár❡❛s ❞♦ ❡♥❝é❢❛❧♦✱ ❞❡st❛❝❛♥❞♦✲s❡ ❡♥tr❡ ❡❧❛s

♦ ❤✐♣♦tá❧❛♠♦✱ ♦ ❝órt❡① ♣ré✲❢r♦♥t❛❧ ❡ ♦ s✐st❡♠❛ ❧í♠❜✐❝♦ ❬✼✸❪✳ ❆♣❡s❛r ❞✐ss♦✱ ❛♣❡♥❛s ❛ r❡✲

❣✐ã♦ ♣ré✲❢r♦♥t❛❧ é ❛t✐✈❛❞❛ ❞✉r❛♥t❡ ♦ s❡♥t✐♠❡♥t♦ ❞❡ q✉❛❧q✉❡r ❡♠♦çã♦✱ s❡❥❛ ❡❧❛ ♣♦s✐t✐✈❛ ♦✉

♥❡❣❛t✐✈❛ ❬✽✺❪✳

❆ r❡❣✐ã♦ ♣ré✲❢r♦♥t❛❧ q✉❡ é ❜❡♠ ❝♦♥❡❝t❛❞❛ ❝♦♠ ♦ tr♦♥❝♦ ❝❡r❡❜r❛❧ ❡ ❢♦r♠❛çõ❡s ❧í♠❜✐❝❛s✱

❡♥tr❡ ❡❧❛s ❛ ❛♠í❣❞❛❧❛ ❡ ♦ ❤✐♣♦tá❧❛♠♦✱ ❞❡s❡♠♣❡♥❤❛ ✉♠ ♣❛♣❡❧ ✐♠♣♦rt❛♥t❡ ♥♦ ❝♦♠♣♦rt❛✲

♠❡♥t♦ ❡♠♦❝✐♦♥❛❧ ❬✹✻❪✳ ❊ss❛ r❡❣✐ã♦ t❡♠ ❝♦♠♦ ❢✉♥çõ❡s ❛ ❡s❝♦❧❤❛ ❞❛s ♦♣çõ❡s ❡ ❡str❛té❣✐❛s

❝♦♠♣♦rt❛♠❡♥t❛✐s ♠❛✐s ❛❞❡q✉❛❞❛s à s✐t✉❛çã♦ ❢ís✐❝❛ ❡ s♦❝✐❛❧ ❞♦ ✐♥❞✐✈í❞✉♦❀ ♠❛♥✉t❡♥çã♦ ❞❛

❛t❡♥çã♦❀ ❡ ♦ ❝♦♥tr♦❧❡ ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❡♠♦❝✐♦♥❛❧ ❬✹✼❪✳ ❆❧é♠ ❞✐ss♦✱ ❛ r❡❣✐ã♦ ♣ré✲❢r♦♥t❛❧

é ♠❛✐s ❛❝❡ssí✈❡❧ ♥❛ ❛♣❧✐❝❛çã♦ ❞♦s ❡❧❡tr♦❞♦s✳ ◆❡ss❛ ár❡❛✱ ♦ ❡❧❡tr♦❞♦ ❡stá ❡♠ ❝♦♥t❛t♦ ❞✐r❡t♦

❝♦♠ ❛ ♣❡❧❡ ❞♦ ✉s✉ár✐♦✱ ♣♦❞❡♥❞♦ s❡r ✉s❛❞♦ ✉♠ ❡❧❡tr♦❞♦ s❡❝♦ ❬✻✾❪✳ ❉❡✈✐❞♦ ❛ ❛✉sê♥❝✐❛ ❞❡

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

♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛s ♦✉tr❛s ár❡❛s ❝❡r❡❜r❛✐s✳ P♦rt❛♥t♦✱ ♥❡st❡ tr❛❜❛❧❤♦✱ ♦s s✐♥❛✐s ❛❞q✉✐r✐❞♦s

❛ ♣❛rt✐r ❞❡ss❛ r❡❣✐ã♦ ❝♦♠ ♦ ✉s♦ ❞♦ ❝❛♥❛❧ ❆❋✸ ❢♦r❛♠ ✉t✐❧✐③❛❞♦s ♥❛ ✐❞❡♥t✐✜❝❛çã♦ ❞♦ ❡st❛❞♦

❡♠♦❝✐♦♥❛❧ ❞♦ ✐♥❞✐✈í❞✉♦✳

❆♣❡s❛r ❞❡ ♥❡st❡ tr❛❜❛❧❤♦ ♥ã♦ t❡r s✐❞♦ ❞❡s❡♥✈♦❧✈✐❞♦ ✉♠ s✐st❡♠❛ ❡♠ t❡♠♣♦ r❡❛❧✱ ♦ ♠é✲

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

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

✜♦ ♣❛r❛ ❢♦r♥❡❝❡r ❝♦♥❢♦rt♦ ❛♦ ✉s✉ár✐♦❀ ❡ ✉♠ ❞✐s♣♦s✐t✐✈♦ ♣♦rtát✐❧ ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✶

❞❛❞♦s✱ ❞❡✈✐❞♦ à ❛♣❧✐❝❛çã♦ ♣♦❞❡r s❡r ✉s❛❞❛ ❡♠ q✉❛❧q✉❡r ❧✉❣❛r✳ P♦r ❡ss❛ r❛③ã♦ ❢♦✐ ✉t✐❧✐③❛❞♦

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

◆❛ ❙❡çã♦ ✷✳✹ é ❛♣r❡s❡♥t❛❞❛ ✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ❛ ❛q✉✐s✐çã♦ ❡ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s

s✐♥❛✐s ❝❡r❡❜r❛✐s✱ s❡♥❞♦ ❞✐s❝✉t✐❞♦s ♦s ❞✐✈❡rs♦s ♠ét♦❞♦s ❞❡ ❛q✉✐s✐çã♦ ❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s

s✐♥❛✐s ❝❡r❡❜r❛✐s✳

✷✳✹ ❙✐♥❛✐s ❈❡r❡❜r❛✐s

■♥✐❝✐❛❧♠❡♥t❡✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❢♦r❛♠ ✉s❛❞♦s ♣❛r❛ ❛✉①✐❧✐❛r ♣❡ss♦❛s ❝♦♠ sér✐♦s ♣r♦❜❧❡♠❛s

♥❡✉r♦♠✉s❝✉❧❛r❡s ❛ ✐♥t❡r❛❣✐r❡♠ ❝♦♠ ❞✐s♣♦s✐t✐✈♦s ❞✐s♣♦♥í✈❡✐s ♥♦ ❛♠❜✐❡♥t❡ ❬✾✵❪✱ ❬✽✶❪✱ ❬✶✶✻❪✳

P♦ré♠✱ ❝♦♠ ❛ ♣♦♣✉❧❛r✐③❛çã♦ ❞❛ ❡❧❡trô♥✐❝❛ ❞❡ ❝♦♥s✉♠♦ ♣❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✱

s❡✉ ✉s♦ ❢♦✐ ❡st❡♥❞✐❞♦ à ♣❡ss♦❛s s❛✉❞á✈❡✐s t❛♥t♦ ❡♠ ❛♣❧✐❝❛çõ❡s ♠é❞✐❝❛s✱ ❝♦♠♦ ♥♦ ❡♥tr❡t❡♥✐✲

♠❡♥t♦ ❬✽✹❪✱ ❬✾✶❪✱ ❬✾✷❪✳ ❘❡❝❡♥t❡♠❡♥t❡✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ✈❡♠ s❡♥❞♦ ❜❛st❛♥t❡ ❡♠♣r❡❣❛❞♦s

♥❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ ❬✺✸❪✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✶✳✶✱ ❡ sã♦ ✈✐st♦s ❝♦♠♦ ✉♠❛ ❢♦♥t❡ ❞❡

✐♥❢♦r♠❛çã♦ ♣r♦♠✐ss♦r❛ ♥❡st❛ ár❡❛✳

P❛r❛ ♦ ✉s♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❞❡t❡❝çã♦ ❛❢❡t✐✈❛✱ sã♦ ♥❡❝❡ssár✐❛s três ❡t❛♣❛s ❛té ❛

♦❜t❡♥çã♦ ❞❛s ❡♠♦çõ❡s✿ ❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s✱ ♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❡ ♦ ♣r♦❝❡ss❛♠❡♥t♦✳

✷✳✹✳✶ ❆q✉✐s✐çã♦ ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s

❆ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ é ❛ ♣r✐♠❡✐r❛ ❡t❛♣❛ ♣❛r❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s

❡♠♦çõ❡s✱ s❡♥❞♦ q✉❡ ❛ ❧❡✐t✉r❛ ❞❡ss❡s s✐♥❛✐s ♣♦❞❡ s❡r r❡❛❧✐③❛❞❛ ❛ ♣❛rt✐r ❞❡ ❞✐✈❡rs❛s té❝♥✐❝❛s

q✉❡ sã♦ ❞✐✈✐❞✐❞❛s ❡♠ ❞♦✐s ❣r✉♣♦s✿ ♠ét♦❞♦s ✐♥✈❛s✐✈♦s ❡ ♥ã♦✲✐♥✈❛s✐✈♦s ❬✽✶❪✳

❖s ♠ét♦❞♦s ✐♥✈❛s✐✈♦s ❝♦♥s✐st❡♠ ♥❛ ❛♣❧✐❝❛çã♦ ❞✐r❡t❛ ❞❡ ❡❧❡tr♦❞♦s ❛♦ ❝ér❡❜r♦✱ ♦✉ s❡❥❛✱ é

♥❡❝❡ssár✐❛ ✉♠❛ ✐♥t❡r✈❡♥çã♦ ❝✐rúr❣✐❝❛ ♣❛r❛ ♦ s❡✉ ✉s♦✳ ❊ss❡s ♠ét♦❞♦s sã♦ ♦s ♠❛✐s ♣r❡❝✐s♦s✱

♣♦✐s ❛ ❛q✉✐s✐çã♦ ❞♦ s✐♥❛❧ é r❡❛❧✐③❛❞❛ ❞✐r❡t❛♠❡♥t❡ ❞♦ ❝ér❡❜r♦ ❤✉♠❛♥♦✱ ❡✈✐t❛♥❞♦ ❞✐st♦rçõ❡s

❞♦ s✐♥❛❧ r❡s✉❧t❛♥t❡s ❞❡ ♦❜stá❝✉❧♦s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✱ ♦ ❝râ♥✐♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳ P♦ré♠✱

♦ ✉s♦ ❞❡ té❝♥✐❝❛s ✐♥✈❛s✐✈❛s ♣♦r ♣❡ss♦❛s s❛✉❞á✈❡✐s ♥ã♦ é ✐♥❞✐❝❛❞♦ ❞❡✈✐❞♦ à ♥❡❝❡ss✐❞❛❞❡ ❞❡

♣r♦❝❡❞✐♠❡♥t♦ ❝✐rúr❣✐❝♦ ❬✻✹❪✳ ◆❛ ❋✐❣✉r❛ ✷✳✷ é ❛♣r❡s❡♥t❛❞❛ ✉♠❛ ✐❧✉str❛çã♦ ❞❡ ✉♠ ❡①❡♠♣❧♦

❞❡ ♠ét♦❞♦ ✐♥✈❛s✐✈♦✳

◆♦s ♠ét♦❞♦s ♥ã♦✲✐♥✈❛s✐✈♦s✱ ❛ ❛q✉✐s✐çã♦ ❞♦ s✐♥❛❧ ❝❡r❡❜r❛❧ é r❡❛❧✐③❛❞❛ s❡♠ ✐♥t❡r✈❡♥çã♦

❝✐rúr❣✐❝❛✳ ❊ss❡s ♠ét♦❞♦s ♣♦❞❡♠ s❡r ✉s❛❞♦s ♥❛ r❡❛❧✐③❛çã♦ ❞❡ t❡st❡s ❡♠ ❤✉♠❛♥♦s s❡♠

❝♦♠♣r♦♠❡t❡r ❛ s❛ú❞❡ ❞❡st❡s ❬✶✵✶❪✳

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

❊ss❡s ♠ét♦❞♦s ✐♥❝❧✉❡♠ ❛ ▼❛❣♥❡t♦❡♥❝❡❢❛❧♦❣r❛✜❛ ✭▼❊●✮ ❬✾✼❪✱ ❛ ❘❡ss♦♥â♥❝✐❛ ▼❛❣♥ét✐❝❛

❬✻✼❪✱ ❊s♣❡❝tr♦s❝♦♣✐❛ ❞❡ ■♥❢r❛✈❡r♠❡❧❤♦ Pró①✐♠♦ ❬✺✺❪ ❡ ❛ ❊❧❡tr♦❡♥❝❡❢❛❧♦❣r❛✜❛ ✭❊❊●✮✱ ❡♥tr❡

♦✉tr♦s ❬✽✶❪✳ ❊❊● é ❛ té❝♥✐❝❛ ♠❛✐s ✉s❛❞❛✱ ❡♠ r❡❧❛çã♦ às ❝✐t❛❞❛s ❛♥t❡r✐♦r♠❡♥t❡✱ ❞❡✈✐❞♦

à s✉❛ ❢❛❝✐❧✐❞❛❞❡ ❞❡ ✉s♦✱ ❜❛✐①♦ ❝✉st♦✱ ❛❧t❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧ ✭❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✶ ♠s✮ ❡



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✷

❋✐❣✉r❛ ✷✳✷✿ ❘❡♣r❡s❡♥t❛çã♦ ❞♦ ♠ét♦❞♦ ✐♥✈❛s✐✈♦ ♣❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s

♣♦rt❛❜✐❧✐❞❛❞❡✱ ♦✉ s❡❥❛✱ ♦ ❊❊● ♣♦❞❡ s❡r ✉s❛❞♦ ❡♠ q✉❛q✉❡r ❛♠❜✐❡♥t❡ ❬✻✶❪✱ ❬✾✽❪✳ ❖s s✐♥❛✐s

❞❡ ❊❊● ❢♦r❛♠ ✉s❛❞♦s ❝♦♠♦ ❢♦♥t❡ ❞❡ ❞❛❞♦s ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♥❡st❡

tr❛❜❛❧❤♦✳

❙✐♥❛✐s ❞❡ ❊❊●

◗✉❛♥❞♦ ✉♠ ♥❡✉rô♥✐♦ é ❡①❝✐t❛❞♦✱ ♦❝♦rr❡ ✉♠❛ ❞✐❢❡r❡♥ç❛ ❞❡ ♣♦t❡♥❝✐❛❧ ❡♥tr❡ s❡✉ ✐♥t❡r✐♦r ❡

❡①t❡r✐♦r✳ ❯♠ s✐♥❛❧ ❞❡ ❡♥tr❛❞❛ ❧✐❜❡r❛ í♦♥s ❞❡ só❞✐♦ q✉❡ sã♦ tr❛♥s♣♦rt❛❞♦s ❛tr❛✈és ❞❛ ❝é❧✉❧❛✱

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

❡①t❡r♥♦ à ❝❡❧✉❧❛✮ ❬✹✶❪✳ ◗✉❛♥❞♦ ❡ss❛ t❡♥sã♦ ❛✉♠❡♥t❛ ❛té ✉♠ ❞❡t❡r♠✐♥❛❞♦ ❧✐♠✐t❡✱ ✉♠

♣♦t❡♥❝✐❛❧ ❞❡ ❛çã♦ é ❣❡r❛❞♦ ♣❡❧♦ rá♣✐❞♦ ✢✉①♦ ❞❡ ❡♥tr❛❞❛ ❞❡ só❞✐♦ ❡ ❜❛✐①♦ ✢✉①♦ ❞❡ s❛í❞❛

❞❡ ♣♦táss✐♦✳ ❊ss❡ ♣♦t❡♥❝✐❛❧ ❞❡ ❛çã♦ é ✉♠❛ ♦♥❞❛ ❞❡ ❞❡s❝❛r❣❛ ❡❧étr✐❝❛ q✉❡ ✈✐❛❥❛ ❛tr❛✈és

❞♦ ❞❡♥❞r✐t♦ ♣❛r❛ ♦s ♥❡✉rô♥✐♦s ✈✐③✐♥❤♦s✳ ❉✉r❛♥t❡ ❡ss❡ ❡✈❡♥t♦✱ ♦ q✉❛❧ t❡♠ ❞✉r❛çã♦ ❞❡

❛♣r♦①✐♠❛❞❛♠❡♥t❡ ❞♦✐s ♠✐❧✐ss❡❣✉♥❞♦s✱ ❛ t❡♥sã♦ ✈❛r✐❛ ❞❡ ✲✻✵ ♠❱ ❛té ✰✷✵ ♠❱ ❬✷✷❪✳

❆ ❛t✐✈✐❞❛❞❡ ❡❧étr✐❝❛ ♠❡❞✐❞❛ ♣❡❧♦s ❡❧❡tr♦❞♦s ❛♣❧✐❝❛❞♦s à s✉♣❡r❢í❝✐❡ ❞♦ ❝♦✉r♦ ❝❛❜❡❧✉❞♦

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

❞❡ ✈ár✐❛s ❝é❧✉❧❛s ♥❡✉r❛✐s ❬✶✽❪✳ ❆ ❛t✐✈✐❞❛❞❡ ❞♦s ♥❡✉rô♥✐♦s ❧♦❝❛❧✐③❛❞♦s ♥♦ ❝órt❡① ❝❡r❡❜r❛❧✱

♦✉ s❡❥❛✱ ♠❛✐s ♣ró①✐♠♦s ❞♦ ❝râ♥✐♦ ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡ ❞♦s ❡❧❡tr♦❞♦s✱ é ♦❜s❡r✈❛❞❛ ♠❛✐s

❝❧❛r❛♠❡♥t❡ ♥♦ ❊❊●✳ ❆ ❛t✐✈✐❞❛❞❡ ❡❧étr✐❝❛ ❣❡r❛❞❛ ❡♠ ❡str✉t✉r❛s ❝❡r❡❜r❛✐s ♠❛✐s ♣r♦❢✉♥❞❛s

♥ã♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞❛ ❞✐r❡t❛♠❡♥t❡ ❝♦♠ ♦ ✉s♦ ❞♦ ❊❊● ❬✷✷❪✳

❆ ❛t✐✈✐❞❛❞❡ ❝♦rt✐❝❛❧ ♠❡❞✐❞❛ ♣❡❧♦ ❊❊● é ❛t❡♥✉❛❞❛ ♣❡❧♦s t❡❝✐❞♦s ❡ ♦ss♦s q✉❡ ❡①✐st❡♠

❡♥tr❡ ♦s ❡❧❡tr♦❞♦s ❛♣❧✐❝❛❞♦s à ❝❛❜❡ç❛ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❡ s❡✉ ❝órt❡① ❝❡r❡❜r❛❧✳ P♦r ❡ss❛

r❛③ã♦✱ ❛ ❛♠♣❧✐t✉❞❡ ❞♦s ♣♦t❡♥❝✐❛✐s ❞❡ ❊❊● é ❞❛ ♦r❞❡♠ ❞❡ µ❱✱ ♠❡s♠♦ r❡♣r❡s❡♥t❛♥❞♦ ❛

❛t✐✈✐❞❛❞❡ ❞❡ ✈ár✐♦s ♥❡✉rô♥✐♦s ❝♦♠ t❡♥sã♦ ✈❛r✐❛♥❞♦ ❡♠ ♠❱ ❬✹✶❪✳

❆♣❡s❛r ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❛❞q✉✐r✐❞♦s s❡r❡♠ ♠❡❞✐❞❛s ❝♦♠❜✐♥❛❝✐♦♥❛✐s✱ ❡❧❡s ❢♦r♥❡❝❡♠

✐♠♣♦rt❛♥t❡s ✐♥❢♦r♠❛çõ❡s r❡❧❛t✐✈❛s à ❛t✐✈✐❞❛❞❡ ❡❧étr✐❝❛ ❝♦rt✐❝❛❧✱ ❝♦♠♦ ♦ ❡st❛❞♦ ❞❡ ❛❧❡rt❛ ❞❡



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✸

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

♥❡✉r❛✐s ❡ ♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ✭❢♦❝♦ ❞❡st❡ tr❛❜❛❧❤♦✮✱ ❡♥tr❡ ♦✉tr❛s✳ ❆

❢r❡q✉ê♥❝✐❛ ❡ ❛ ❛♠♣❧✐t✉❞❡ sã♦ ❛s ❝❛r❛❝t❡ríst✐❝❛s ♦❜t✐❞❛s ❞♦ ❊❊● ❛❞q✉✐r✐❞♦✳ ❆s ❢r❡q✉ê♥❝✐❛s

✈❛r✐❛♠ ❞❡ ✶ ❛ ✶✵✵ ❍③ ✭❞✐✈✐❞✐❞❛s ♥❛s ❜❛♥❞❛s ❞❡❧t❛✱ t❡t❛✱ ❛❧❢❛✱ ❜❡t❛ ❡ ❣❛♠❛✮ ❡ ♣♦ss✉❡♠

❛♠♣❧✐t✉❞❡s ❡♥tr❡ ✶✵ ❡ ✶✵✵ µ❱ ❬✽✶❪✳

❖s s✐♥❛✐s ❡❧étr✐❝♦s ❝❡r❡❜r❛✐s sã♦ ♠❡❞✐❞♦s ♣♦r ♣❡q✉❡♥♦s ❡❧❡tr♦❞♦s ❛♣❧✐❝❛❞♦s à s✉♣❡r❢í❝✐❡

❞♦ ❝♦✉r♦ ❝❛❜❡❧✉❞♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳ ❖ ♥ú♠❡r♦ ❞❡ ❡❧❡tr♦❞♦s ♣♦❞❡ ✈❛r✐❛r ❞❡ ✶ à ✷✺✻ ❬✶✽❪✳

P♦ré♠✱ ❝♦♠ ♦ ✉s♦ ❞❡ ♠✉✐t♦s ❝❛♥❛✐s✱ t♦r♥❛✲s❡ ✐♥✈✐á✈❡❧ ♦ ✉s♦ ❞♦ ❊❊● ❡♠ ❛t✐✈✐❞❛❞❡s ❞♦

❞✐❛✲❛✲❞✐❛ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞❡✈✐❞♦ à três ❢❛t♦r❡s ♣r✐♥❝✐♣❛✐s✳

❖ ♣r✐♠❡✐r♦ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ❛ ❝♦♠♣❧❡①✐❞❛❞❡ ♥❛ ❛♣❧✐❝❛çã♦ ❞♦ ❡q✉✐♣❛♠❡♥t♦ ❞❡

❊❊● q✉❡ ❡①✐❣❡ ❛✉①í❧✐♦ ♣r♦✜ss✐♦♥❛❧ ♣❛r❛ t❛❧ ❢✉♥çã♦✳ ❖s ❞✐s♣♦s✐t✐✈♦s ❝♦♠ ❣r❛♥❞❡s q✉❛♥t✐✲

❞❛❞❡s ❞❡ ❝❛♥❛✐s ❣❡r❛❧♠❡♥t❡ sã♦ ✉s❛❞♦s ❡♠ ❛♣❧✐❝❛çõ❡s ❝❧í♥✐❝❛s ♦✉ ♣❡sq✉✐s❛✳ P❛r❛ q✉❡ ❡ss❡s

❡q✉✐♣❛♠❡♥t♦s ❢✉♥❝✐♦♥❡♠ ❛❞❡q✉❛❞❛♠❡♥t❡✱ é ♣r❡❝✐s♦ ♠❡❞✐r ❛ r❡s✐stê♥❝✐❛ ❞♦s ❡❧❡tr♦❞♦s ♣❛r❛

❛✈❡r✐❣✉❛r ❛ ❝♦♥t✐♥✉✐❞❛❞❡ ❡❧étr✐❝❛ ❡♥tr❡ ❛s ❡①tr❡♠✐❞❛❞❡s ❞♦s ♠❡s♠♦s ❛♥t❡s ❞❡ s❡r❡♠ ❛♣❧✐❝❛✲

❞♦s ❛ ❝❛❜❡ç❛ ❞♦ ✉sár✐♦ ♣❛r❛ ❣❛r❛♥t✐r ♦ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❛❞❡q✉❛❞♦ ❞♦s ♠❡s♠♦s✳ ❆❧é♠ ❞✐ss♦✱

é ♥❡❝❡ssár✐♦ ❛♣❧✐❝❛r ✉♠❛ ♣❛st❛ ❝♦♥❞✉t♦r❛ ❛♦s ❡❧❡tr♦❞♦s ♣❛r❛ ♠❡❧❤♦r❛r ♦ ❝♦♥t❛t♦ ❝♦♠ ♦

❝♦✉r♦ ❝❛❜❡❧✉❞♦ ❞♦ ✉s✉ár✐♦ ❡ ♠❡❞✐r ❛ ✐♠♣❡❞â♥❝✐❛ ❛♣ós ❛ ❛♣❧✐❝❛çã♦ ❞❡ ❝❛❞❛ ❡❧❡tr♦❞♦ ❬✶✵✻❪✳

❖ ♣r♦❝❡ss♦ ❞❡ ❛♣❧✐❝❛çã♦ ❞♦s ❡❧❡tr♦❞♦s t❡♠ ❞✉r❛çã♦ ❞❡ ✸✵ ❛ ✻✵ ♠✐♥✉t♦s✱ ❞❡♣❡♥❞❡♥❞♦ ❞❛

q✉❛♥t✐❞❛❞❡ ❞♦s ♠❡s♠♦s ❡ ❞❛ ❡①♣❡r✐ê♥❝✐❛ ❞♦ ✐♥❞✐✈í❞✉♦ ❛ ♠❛♥✉s❡á✲❧♦s✳

❖ s❡❣✉♥❞♦ ❢❛t♦r ❞✐③ r❡s♣❡✐t♦ ❛ r❡str✐çã♦ ❞❛ ♠♦❜✐❧✐❞❛❞❡ ❞♦ ✉s✉ár✐♦ ❞♦ ❡q✉✐♣❛♠❡♥t♦ ❞❡

❊❊●✳ ❖s ❞✐s♣♦s✐t✐✈♦s ❞❡ ❊❊● ❝♦♠ ❣r❛♥❞❡s q✉❛♥t✐❞❛❞❡s ❞❡ ❝❛♥❛✐s ♣♦ss✉❡♠ ✉♠❛ ❣r❛♥❞❡

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

❧✐♠✐t❛ ♦s ♠♦✈✐♠❡♥t♦s ❞♦ s❡✉ ✉s✉ár✐♦✳

❖ t❡r❝❡✐r♦ ❢❛t♦r ❡stá r❡❧❛❝✐♦♥❛❞♦ à ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❛r♠❛③❡♥❛r ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡

❞❡ ✐♥❢♦r♠❛çõ❡s✱ q✉❡ ♠✉✐t❛s ✈❡③❡s sã♦ r❡❞✉♥❞❛♥t❡s ❡ ❡①✐❣❡♠ ♠✉✐t♦ t❡♠♣♦ ♣❛r❛ s❡r❡♠

♣r♦❝❡ss❛❞❛s✳

P❛r❛ t♦r♥❛r ✈✐á✈❡❧ ♦ ✉s♦ ❞♦ ❊❊● ❡♠ t❛r❡❢❛s ❞♦ ❝♦t✐❞✐❛♥♦✱ ❞✐✈❡rs♦s ❡s❢♦rç♦s tê♠ s✐❞♦

❞✐s♣❡♥❞✐❞♦s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ❡q✉✐♣❛♠❡♥t♦s ❞❡ ❊❊● ♣♦rtát❡✐s✱ q✉❡ ♣♦ss✉❡♠ ✉♠

♥ú♠❡r♦ r❡❞✉③✐❞♦ ❞❡ ❝❛♥❛✐s✱ ❢á❝❡✐s ❞❡ s❡r ❛♣❧✐❝❛❞♦s ❛♦ ❝♦✉r♦ ❝❛❜❡❧✉❞♦ ❞♦ ✉s✉ár✐♦ ❡ ❡♠

❛❧❣✉♥s ❝❛s♦s ♣♦❞❡♠ t❛♠❜é♠ r❡❛❧✐③❛r ♣❛rt❡ ♦✉ t♦❞♦ ♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❞♦ s✐♥❛❧✳ ❊①❡♠✲

♣❧♦s ❞❡ ❡q✉✐♣❛♠❡♥t♦s ❞❡ ❊❊● ♣♦rtát❡✐s ✐♥❝❧✉❡♠ ♦ ❊♠♦t✐✈ ❬✷✼❪ ❡ ♦ ▼✐♥❞❙❡t ❬✻❪✳ ❊♠❜♦r❛

❡ss❡s ❡q✉✐♣❛♠❡♥t♦s ♥ã♦ ♣♦ss✉❛♠ ❛ ♠❡s♠❛ ♣r❡❝✐sã♦ ❞❡ ❡q✉✐♣❛♠❡♥t♦s ❞❡ ❊❊● ✉s❛❞♦s ❡♠

❤♦s♣✐t❛✐s✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❬✹✷❪✱ ❡❧❡s ♣♦❞❡♠ s❡r ✉s❛❞♦s ❡♠ q✉❛❧q✉❡r ❛♣❧✐❝❛çã♦✱ ❡①❝❡t♦ ❡♠

r❡❛❜✐❧✐t❛çã♦ ❡ ❝♦♥tr♦❧❡ ❞❡ ♣rót❡s❡s✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✹

P♦s✐❝✐♦♥❛♠❡♥t♦ ❞♦s ❊❧❡tr♦❞♦s ❡ ◆♦♠❡♥❝❧❛t✉r❛

❖s s✐♥❛✐s ❞❡ ❊❊● ♣♦❞❡♠ s❡r ♠❡❞✐❞♦s ❛ ♣❛rt✐r ❞❡ ❞✐❢❡r❡♥t❡s ár❡❛s ❞♦ ❝ér❡❜r♦✳ ❆ s❡❧❡çã♦ ❞♦s

❝❛♥❛✐s ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞❡♣❡♥❞❡ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ q✉❡ s❡rã♦

✉s❛❞❛s ♣❡❧♦ s✐st❡♠❛✳ ❖ ❝ér❡❜r♦ é ❝♦♠♣♦st♦ ♣♦r q✉❛tr♦ r❡❣✐õ❡s✿ ♦ ❧ó❜✉❧♦ ❋r♦♥t❛❧✱ ♦ ❧ó❜✉❧♦

P❛r✐❡t❛❧✱ ♦ ❧ó❜✉❧♦ ❖❝❝✐♣✐t❛❧ ❡ ♦ ❧ó❜✉❧♦ ❚❡♠♣♦r❛❧✱ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✷✳✸✳ ❈❛❞❛

❧ó❜✉❧♦ ❞❡s❡♠♣❡♥❤❛ ❞✐❢❡r❡♥t❡s ❢✉♥çõ❡s✳ ❖ ❧ó❜✉❧♦ ❢r♦♥t❛❧ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ❛ ❡❧❛❜♦r❛✲

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

❖ ❧ó❜✉❧♦ ♣❛r✐❡t❛❧ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❛s s❡♥s❛çõ❡s ❞❡ ❞♦r✱ t❛t♦✱ ❣✉st❛çã♦✱ t❡♠♣❡r❛t✉r❛ ❡

♣r❡ssã♦✳ ❖ ❧ó❜✉❧♦ t❡♠♣♦r❛❧ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ♦ s❡♥t✐❞♦ ❞❛ ❛✉❞✐çã♦✱ ♣♦ss✐❜✐❧✐t❛♥❞♦ ♦

r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ t♦♥s ❡s♣❡❝í✜❝♦s ❡ ✐♥t❡♥s✐❞❛❞❡ ❞♦ s♦♠✳ ❖ ❧ó❜✉❧♦ ♦❝❝✐♣✐t❛❧ é r❡s♣♦♥sá✈❡❧

♣❡❧♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛ ✐♥❢♦r♠❛çã♦ ✈✐s✉❛❧ ❬✼✸❪✳

❋✐❣✉r❛ ✷✳✸✿ ❘❡♣r❡s❡♥t❛çã♦ ❞❛s ❡str✉t✉r❛s ❛♥❛tô♠✐❝❛s ❞♦ ❝ér❡❜r♦

❖s ❝❛♥❛✐s ✉s❛❞♦s ♣❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● sã♦ ❧♦❝❛❧✐③❛❞♦s s♦❜r❡ ♦ ❝♦✉r♦

❝❛❜❡❧✉❞♦ ❞♦ ✐♥❞✐✈í❞✉♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ s✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲✶✵✳ ❊ss❡ s✐st❡♠❛ é ✉s❛❞♦

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

❝♦♠♣❛r❛çõ❡s ❡♥tr❡ ❞✐❢❡r❡♥t❡s ❡st✉❞♦s✳ ◆♦ s✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲✶✵✱ ❝♦♠♦ ✐❧✉str❛❞♦ ♥❛

❋✐❣✉r❛ ✷✳✹✱ ♦s ♥♦♠❡s ❞♦s ❡❧❡tr♦❞♦s sã♦ ❝♦♠♣♦st♦s ♣♦r ❛❧❣✉♠❛s ❧❡tr❛s ❡ ✉♠ ♥ú♠❡r♦✳ ❆s

❧❡tr❛s s❡ r❡❢❡r❡♠ às ❡str✉t✉r❛s ❛♥❛tô♠✐❝❛s ❞♦ ❝ér❡❜r♦ ✭❧ó❜✉❧♦s ❋r♦♥t❛❧✱ P❛r✐❡t❛❧✱ ❖❝❝✐♣✐t❛❧

❡ ❚❡♠♣♦r❛❧ ❡ ♦ s✉❧❝♦ ❝❡♥tr❛❧✮✳ ❖s ♥ú♠❡r♦s ❞❡♥♦t❛♠ ❛ ❧✐♥❤❛ s❛❣✐t❛❧ ✭❛♥t❡r✐♦r ♦✉ ♣♦st❡r✐♦r✮✳

❖s ♥ú♠❡r♦s í♠♣❛r❡s ❝♦rr❡s♣♦♥❞❡♠ ❛♦ ❤❡♠✐s❢ér✐♦ ❡sq✉❡r❞♦✱ ❡♥q✉❛♥t♦ ♦s ♥ú♠❡r♦s ♣❛r❡s

❝♦rr❡s♣♦♥❞❡♠ ❛♦ ❞✐r❡✐t♦✳ ❆ ❧❡tr❛ ✏③✑ ♠✐♥ús❝✉❧❛ é ✉s❛❞❛ ❡♠ ♥♦♠❡s ❞❡ ❡❧❡tr♦❞♦s ❧♦❝❛❧✐③❛❞♦s

♥❛ ❧✐♥❤❛ s❛❣✐t❛❧ ❝❡♥tr❛❧ ❬✻✷❪✳

✷✳✹✳✷ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s

❖ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● é ❞✐✈✐❞✐❞♦ ❡♠ ❞✉❛s ♣❛rt❡s✿ ❛ ❡①tr❛çã♦ ❞❛s ❝❛r❛❝t❡✲

ríst✐❝❛s ❞♦ s✐♥❛❧ ❡ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s✳ ❆ ❡s❝♦❧❤❛ ❞♦ ♠ét♦❞♦ ❛ s❡r ✉s❛❞♦

♥❛ ♣r✐♠❡✐r❛ ❡t❛♣❛ ❞❡♣❡♥❞❡ ❞❡ ❡♠ q✉❛❧ ❞♦♠í♥✐♦✱ t❡♠♣♦ ♦✉ ❢r❡q✉ê♥❝✐❛✱ ❛s ❝❛r❛❝t❡ríst✐❝❛s
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❋✐❣✉r❛ ✷✳✹✿ ■❧✉str❛çã♦ ❞♦ ♣♦s✐❝✐♦♥❛♠❡♥t♦ ❞❡ ❡❧❡tr♦❞♦s ♣❛r❛ ♦ ❙✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲

✶✵ ❬✽❪

❞♦ s✐♥❛❧ s❡ ❡♥❝♦♥tr❛♠✳ ❏á ♥❛ s❡❣✉♥❞❛ ❡t❛♣❛✱ ❛ ❡s❝♦❧❤❛ ❞♦ ♠ét♦❞♦ ✐♥❞❡♣❡♥❞❡ ❞♦ ❞♦♠í♥✐♦

❞♦ s✐♥❛❧✳

❙❡❧❡çã♦ ❞❛s ❈❛r❛❝t❡ríst✐❝❛s ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s

❆ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s t❡♠ ❝♦♠♦ ♦❜❥❡t✐✈♦ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s

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

ríst✐❝❛s ❞♦ s✐♥❛❧ ♣♦❞❡♠ s❡r s❡❧❡❝✐♦♥❛❞❛s ❛ ♣❛rt✐r ❞❡ ❞✐✈❡rs❛s té❝♥✐❝❛s✱ s❡♥❞♦ ❛❧❣✉♠❛s ❞❡❧❛s

❞✐s❝✉t✐❞❛s ❛ s❡❣✉✐r✳

❆ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r ❬✺✾❪ é ✉s❛❞❛ ♣❛r❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❞❡

❊❊● ❡♠ ❛❧❣✉♥s tr❛❜❛❧❤♦s✱ ♣♦ré♠ ❡ss❛ té❝♥✐❝❛ ♥ã♦ é ❛❞❡q✉❛❞❛ ♣❛r❛ ❡ss❛ ❢✉♥❝✐♦♥❛❧✐❞❛❞❡✱

♣♦✐s ♦s s✐♥❛✐s ❞❡ ❊❊● sã♦ ♥ã♦✲❡st❛❝✐♦♥ár✐♦s ❡ ❝♦♥tê♠ ✈ár✐♦s ❡✈❡♥t♦s tr❛♥s✐❡♥t❡s✳ ❆s

❢✉♥çõ❡s ❞❡ ❜❛s❡ ✐♥✜♥✐t❛ ✉s❛❞❛s ♥❛ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r sã♦ ❛❞❡q✉❛❞❛s ♣❛r❛ ❡①tr❛✐r

✐♥❢♦r♠❛çõ❡s ❞❡ ❢r❡q✉ê♥❝✐❛ ❞❡ s✐♥❛✐s ♣❡r✐ó❞✐❝♦s ❡ ♥ã♦ tr❛♥s✐❡♥t❡s✳ ❖s ❝♦❡✜❝✐❡♥t❡s ❞❡ ❋♦✉✲

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

❢r❡q✉ê♥❝✐❛ ❞❡ ✉♠ s✐♥❛❧ ❝♦♠♦ ✉♠ r❡s✉❧t❛❞♦ ❞❛ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r ♥ã♦ é ❧♦❝❛❧✐③❛❞♦

♥♦ t❡♠♣♦ ❡ ❛s ✐♥❢♦r♠❛çõ❡s t❡♠♣♦r❛✐s ♥ã♦ ♣♦❞❡♠ s❡r ❡①tr❛í❞❛s ❞♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ tr❛♥s✲

❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r✳ ❆ r❡t❡♥çã♦ ❞❡ ✐♥❢♦r♠❛çõ❡s ❞❡ ✉♠ s✐♥❛❧ ❛♣❡♥❛s ♥❛ ❢r❡q✉ê♥❝✐❛✱ ❡ ♥ã♦

♥♦ t❡♠♣♦ é ✉♠❛ ❣r❛♥❞❡ ❞❡s✈❛♥t❛❣❡♠ ❞❛ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r✳

❆ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r ❞❡ t❡♠♣♦ ❝✉rt♦ ❬✺✼❪ é ✉♠ ♠ét♦❞♦ ❞❡ ❛♥á❧✐s❡ ❞❡ ✉♠ s✐♥❛❧ ♥♦

t❡♠♣♦✲❢r❡q✉ê♥❝✐❛ ♥♦ q✉❛❧ ❛s ✐♥❢♦r♠❛çõ❡s r❡❧❛t✐✈❛s ❛♦ t❡♠♣♦ ❡ à ❢r❡q✉ê♥❝✐❛ sã♦ ❧♦❝❛❧✐③❛❞❛s

♣♦r ✉♠❛ ❥❛♥❡❧❛ ❞❡ ❞❡s❧✐③❛♠❡♥t♦ ✉♥✐❢♦r♠❡ ♥♦ t❡♠♣♦ ♣❛r❛ t♦❞❛s ❛s ❢r❡q✉ê♥❝✐❛s✳ ❊♠ ♦✉tr❛s

♣❛❧❛✈r❛s✱ ❛♣❡♥❛s ✉♠❛ ♣❡q✉❡♥❛ ❥❛♥❡❧❛ ❧♦❝❛❧ é ❛♥❛❧✐s❛❞❛ ✉s❛♥❞♦ ❛ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r✳

❊ss❛ ❥❛♥❡❧❛ é ❞❡s❧♦❝❛❞❛ ❛♦ ❧♦♥❣♦ ❞♦ s✐♥❛❧ ♣❛r❛ ❛♥á❧✐s❡ ❞♦ ♣ró①✐♠♦ s❡❣♠❡♥t♦ ❞♦ s✐♥❛❧ ❛té
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q✉❡ t♦❞♦ ♦ s✐♥❛❧ s❡❥❛ ❛♥❛❧✐s❛❞♦✳

❆s ✇❛✈❡❧❡ts ❬✼✽❪ ✈❡♠ s❡♥❞♦ ❜❛st❛♥t❡ ✉s❛❞❛s ♣❛r❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❞❡

❊❊● ❡♠ s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❡ sã♦ ❞❡✜♥✐❞❛s ❝♦♠♦ ♣❡q✉❡♥❛s ♦♥❞❛s

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

q✉❡ ♣♦ss✉✐ ❞✉r❛çã♦ ✐♥✜♥✐t❛✳ ❆ ❡♥❡r❣✐❛ ❞❡ ✉♠❛ ✇❛✈❡❧❡t é ❝♦♥❝❡♥tr❛❞❛ ♥♦ t❡♠♣♦✱ ♦ q✉❡

♣r♦♣♦r❝✐♦♥❛ ✉♠❛ ❢❡rr❛♠❡♥t❛ ♣❛r❛ ❛♥á❧✐s❡ ❞❡ s✐♥❛✐s ♦✉ ❢✉♥çõ❡s tr❛♥s✐❡♥t❡s✱ ♥ã♦ ❡st❛❝✐♦✲

♥ár✐♦s ❡ ✈❛r✐❛♥t❡s ♥♦ t❡♠♣♦✳ ❯♠❛ ✇❛✈❡❧❡t ♠❛♥té♠ ❛ ❝❛r❛❝t❡ríst✐❝❛ ❞❡ ♦♥❞❛ ♦s❝✐❧❛tór✐❛✱

♠❛s t❛♠❜é♠ ♣❡r♠✐t❡ ❛ ❛♥á❧✐s❡ ❞♦ s✐♥❛❧ ♦✉ ❢✉♥çã♦ ♥♦ ❞♦♠í♥✐♦ ❞♦ t❡♠♣♦ ❡ ❞❛ ❢r❡q✉ê♥❝✐❛✱

s✐♠✉❧t❛♥❡❛♠❡♥t❡ ❬✷✹❪✳ ◆❛ ❋✐❣✉r❛ ✷✳✺✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ✉♠ ❡①❡♠♣❧♦ ❞❡ ✇❛✈❡❧❡t ♥❛ q✉❛❧

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

−∞ < t <∞✱ ❡ ♣♦rt❛♥t♦✱ ❝♦♠ ✉♠❛ ❡♥❡r❣✐❛ ✐♥✜♥✐t❛✳

(a)

(b)

Amplitude

Amplitude

Tempo

Tempo

❋✐❣✉r❛ ✷✳✺✿ ✭❛✮ ❊①❡♠♣❧♦ ❞❡ ✇❛✈❡❧❡t✱ ✭❜✮ ❊①❡♠♣❧♦ ❞❡ s❡♥ó✐❞❡
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❆ ❛♥á❧✐s❡ ❞❡ ❋♦✉r✐❡r ❝♦♥s✐st❡ ♥❛ ❞❡❝♦♠♣♦s✐çã♦ ❞❡ ✉♠ s✐♥❛❧ ❡♠ ♦♥❞❛s s❡♥♦✐❞❛✐s ❞❡

✈ár✐❛s ❢r❡q✉ê♥❝✐❛s✳ ❉❡ ♠♦❞♦ s✐♠✐❧❛r✱ ♥❛ ❛♥á❧✐s❡ ✇❛✈❡❧❡t ♦ s✐♥❛❧ é ❞❡❝♦♠♣♦st♦ ❡♠ ❞✐❢❡r❡♥t❡s

✈❡rsõ❡s ❞❡s❧♦❝❛❞❛s ❡ ❞❡ ❞✐❢❡r❡♥t❡s ❡s❝❛❧❛s ❞❛ ✇❛✈❡❧❡t ♦r✐❣✐♥❛❧ ❬✷✹❪✳

❆ ♣r✐♥❝✐♣❛❧ ✈❛♥t❛❣❡♠ ❞❛s ✇❛✈❡❧❡ts ❝♦♠ r❡❧❛çã♦ ❛ ♦✉tr♦s ♠ét♦❞♦s é q✉❡ ❝♦♠ s❡✉ ✉s♦

é ♣♦ssí✈❡❧ ♦❜s❡r✈❛r ❛s♣❡❝t♦s ❞♦s ❞❛❞♦s ♥ã♦ ♣❛ssí✈❡✐s ❞❡ ❞❡t❡❝çã♦ ❝♦♠ ♦ ✉s♦ ❞❡ ♦✉tr❛s

té❝♥✐❝❛s ❞❡ ❛♥á❧✐s❡✱ ❝♦♠♦ t❡♥❞ê♥❝✐❛s✱ ♣♦♥t♦s ❞❡ ❞❡❣r❛❞❛çã♦ ❡ ❛✉t♦✲s✐♠✐❧❛r✐❞❛❞❡✳ ❉❡✈✐❞♦ ❛

❡ss❛s ♣❛rt✐❝✉❧❛r✐❞❛❞❡s ❞❛s ✇❛✈❡❧❡ts é ♣♦ssí✈❡❧ ❝♦♠♣r✐♠✐r ✉♠ s✐♥❛❧ ♦✉ r❡♠♦✈❡r s❡✉s r✉í❞♦s

s❡♠ q✉❡ ♦❝♦rr❛ ✉♠❛ ❞❡❣r❛❞❛çã♦ ❝♦♥s✐❞❡rá✈❡❧ ❬✺✹❪✳

❆ ❛♥á❧✐s❡ ✇❛✈❡❧❡t é ❞✐✈✐❞✐❞❛ ❡♠ ❝♦♥tí♥✉❛ ❡ ❞✐s❝r❡t❛ ❬✷✽❪✳ ❆ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t

❝♦♥tí♥✉❛ é ❞❡✜♥✐❞❛ ❝♦♠♦ ❛ s♦♠❛ ❞♦ s✐♥❛❧ f ❡♠ t♦❞♦ ♦ t❡♠♣♦ ✭t✮ ♠✉❧t✐♣❧✐❝❛❞♦ ♣❡❧❛s

✈❡rsõ❡s ❞❡s❧♦❝❛❞❛s ❡ ❞❡ ❞✐❢❡r❡♥t❡s ❡s❝❛❧❛s ❞❛ ❢✉♥çã♦ ✇❛✈❡❧❡t Ψ✳

C(❡s❝❛❧❛✱ ♣♦s✐çã♦) =
∫

∞

−∞

f(t)Ψ(❡s❝❛❧❛✱ ♣♦s✐çã♦✱ t)dt ✭✷✳✶✮

❖ r❡s✉❧t❛❞♦ ❞❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❝♦♥tí♥✉❛ sã♦ ♦s ❝♦❡✜❝✐❡♥t❡s ❈ q✉❡ sã♦ ❢✉♥çã♦

❞❛ ❡s❝❛❧❛ ❡ ♣♦s✐çã♦✳ ❆ ♠✉❧t✐♣❧✐❝❛çã♦ ❞❡ ❝❛❞❛ ❝♦❡✜❝✐❡♥t❡ ♣❡❧❛ ✇❛✈❡❧❡t ♥❛ ❡s❝❛❧❛ ❡ ♣♦s✐✲

çã♦ ❛♣r♦♣r✐❛❞❛ ♣r♦❞✉③ ❛s ✇❛✈❡❧❡ts ❝♦♥st✐t✉✐♥t❡s ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧ ❬✼✻❪✳ ◆❛ ❋✐❣✉r❛ ✷✳✻✱ é

❛♣r❡s❡♥t❛❞♦ ✉♠ ❡①❡♠♣❧♦ ❞❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t✳

❋✐❣✉r❛ ✷✳✻✿ ❙✐♥❛❧ ♦r✐❣✐♥❛❧ ❡ s✉❛s ✇❛✈❡❧❡ts ❝♦♥st✐t✉✐♥t❡s ❬✼✻❪

❖ ❝á❧❝✉❧♦ ❞♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ ✇❛✈❡❧❡t ❡♠ t♦❞❛s ❛s ♣♦ssí✈❡✐s ❡s❝❛❧❛s r❡q✉❡r ♠✉✐t♦ tr❛✲

❜❛❧❤♦ ❡ ❣❡r❛ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ❞❛❞♦s ✐rr❡❧❡✈❛♥t❡s✳ P❛r❛ ♦❜t❡r✲s❡ ✉♠❛ ❛♥á❧✐s❡ ♠❛✐s

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

❞♦s ❝♦❡✜❝✐❡♥t❡s ❞❡ ✉♠❛ ✇❛✈❡❧❡t ❬✼✻❪✳ ❊ss❛ ❛❜♦r❞❛❣❡♠ é ❝❤❛♠❛❞❛ ❞❡ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t

❞✐s❝r❡t❛ ❡ ❢♦✐ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦✳

P❛r❛ ❞❡✜♥✐r ❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❞✐s❝r❡t❛ ❬✷✹❪✱ t❡♠✲s❡ q✉❡ ✉♠❛ ❢✉♥çã♦ f(t)✱ ♥♦r♠❛❧✲

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

❧✐♥❡❛r ❬✷✹❪ ♣♦r✿

f(t) =
∑
l

alψl(t) ✭✷✳✷✮

♦♥❞❡ l ∈ Z é ✉♠ í♥❞✐❝❡ ♣❛r❛ ♦ s♦♠❛tór✐♦ ✜♥✐t♦ ♦✉ ✐♥✜♥✐t♦✱ al ∈ R ❡ sã♦ ♦s ❝♦❡✜❝✐❡♥t❡s

❞❡ ❡①♣❛♥sã♦ ❡ ψl é ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❢✉♥çõ❡s ♥♦ t❡♠♣♦ t ❝♦♠ ✈❛❧♦r❡s r❡❛✐s ❝❤❛♠❛❞♦ ❞❡



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✽

❝♦♥❥✉♥t♦ ❞❡ ❡①♣❛♥sã♦✳ ❙❡ ❛ ❡①♣❛♥sã♦✭ ✷✳✷✮ é ú♥✐❝❛✱ ♦ ❝♦♥❥✉♥t♦ é ❝❤❛♠❛❞♦ ❞❡ ❜❛s❡ ♣❛r❛ ❛

❝❧❛ss❡ ❞❡ ❢✉♥çõ❡s ❬✷✹❪✳ ❙❡ ❛ ❜❛s❡ é ♦rt♦❣♦♥❛❧✱ t❡♠✲s❡ ❛ s❡❣✉✐♥t❡ r❡❧❛çã♦✿

< ψk(t),psil(t) >=

∫
ψk(t)psil(t)dt = 0, k 6= l ✭✷✳✸✮

❡♥tã♦ ♦s ❝♦❡✜❝✐❡♥t❡s sã♦ ❝❛❧❝✉❧❛❞♦s ♣❡❧♦ ♣r♦❞✉t♦ ✐♥t❡r♥♦✱ ❝♦♠♦ ♠♦str❛❞♦ ❛ s❡❣✉✐r✿

ak =< f(t),psik(t) >=

∫
f(t)ψk(t)dt. ✭✷✳✹✮

❙✉❜st✐t✉✐♥❞♦ ❛ ❡q✉❛çã♦ ✭ ✷✳✷✮ ❡♠ ✭✷✳✹✮ ❡ ✉s❛♥❞♦ ✭✷✳✸✮✱ t❡♠✲s❡ ♦ ❝♦❡✜❝✐❡♥t❡ ak✳ P❛r❛

❛ sér✐❡ ❞❡ ❋♦✉r✐❡r ❛s ❢✉♥çõ❡s ❜❛s❡ ♦rt♦❣♦♥❛✐s sã♦ sen(kw0t) ❡ cos(kw0t) ❝♦♠ ❢r❡q✉ê♥❝✐❛s

❞❡ kw0✳ P❛r❛ ❛ ❡①♣❛♥sã♦ ✇❛✈❡❧❡t✱ ✉♠ s✐st❡♠❛ ❞❡ ❞♦✐s ♣❛râ♠❡tr♦s ❝♦♥tr✉í❞♦ ❛ ♣❛rt✐r ❞❛

❡q✉❛çã♦ ✭ ✷✳✷✮ t❡♠✲s❡✿

f(t) =
∑
k

∑
j

aj,kψj,k(t) ✭✷✳✺✮

♦♥❞❡ j ❡ k ∈ Z ❡ ψj,k(t) sã♦ ❢✉♥çõ❡s ❞❡ ❡①♣❛♥sã♦ ✇❛✈❡❧❡t q✉❡ ♥♦r♠❛❧♠❡♥t❡ ❢♦r♠❛♠ ✉♠❛

❜❛s❡ ♦rt♦❣♦♥❛❧✳ ❖ ❝♦♥❥✉♥t♦ ❞❡ ❝♦❡✜❝✐❡♥t❡s ❞❡ ❡①♣❛♥sã♦ aj,k sã♦ ❝❤❛♠❛❞♦s ❞❡ tr❛♥s❢♦r♠❛❞❛

✇❛✈❡❧❡t ❞✐s❝r❡t❛ ❞❡ f(t) ❡ ❛ ❡q✉❛çã♦ ✭ ✷✳✺✮ é ❛ tr❛♥s❢♦r♠❛❞❛ ✐♥✈❡rs❛ ❬✷✹❪✳

◆❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❞✐s❝r❡t❛✱ ❛s ❡s❝❛❧❛s ❡ ♣♦s✐çõ❡s sã♦ ❡s❝♦❧❤✐❞❛s ❝♦♠ ❜❛s❡ ❡♠

♣♦tê♥❝✐❛s ❞❡ ❞♦✐s✱ ❝❤❛♠❛❞❛s ❡s❝❛❧❛s ❡ ♣♦s✐çõ❡s ❞✐át✐❝❛s✱ ❢♦r♥❡❝❡♥❞♦ ✉♠❛ ❛♥á❧✐s❡ ♠❛✐s

❡✜❝✐❡♥t❡ ❡ ❝♦♠ ♠❡❧❤♦r ❛❝✉rá❝✐❛ ❬✼✹❪✳

P❛r❛ ♠✉✐t♦s s✐♥❛✐s✱ ♦ ❝♦♥t❡ú❞♦ ❞❡ ❜❛✐①❛ ❢r❡q✉ê♥❝✐❛ é ❛ ♣❛rt❡ ♠❛✐s ✐♠♣♦rt❛♥t❡✱ é ❡❧❡

q✉❡ ❞á ✐❞❡♥t✐❞❛❞❡ ❛♦ s✐♥❛❧✳ ❖ ❝♦♥t❡ú❞♦ ❞❡ ❛❧t❛ ❢r❡q✉ê♥❝✐❛✱ ♣♦r ♦✉tr♦ ❧❛❞♦✱ ❝♦♥❢❡r❡ ❛♣❡♥❛s

❛❧❣✉♠❛s ♣❡❝✉❧✐❛r✐❞❛❞❡s✳ P♦r ❡①❡♠♣❧♦✱ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❛ ✈♦③ ❤✉♠❛♥❛✱ t❡♠✲s❡ q✉❡ s❡ ❛s

❝♦♠♣♦♥❡♥t❡s ❞❡ ❛❧t❛ ❢r❡q✉ê♥❝✐❛ ❢♦r❡♠ r❡♠♦✈✐❞❛s✱ ❛ ✈♦③ s♦❛ ❞✐❢❡r❡♥t❡✱ ♠❛s ❛✐♥❞❛ ♣♦❞❡✲s❡

❡♥t❡♥❞❡r ♦ q✉❡ ❡stá s❡♥❞♦ ❞✐t♦✳ ◆♦ ❡♥t❛♥t♦✱ s❡ ✉♠ ♥ú♠❡r♦ s✉✜❝✐❡♥t❡ ❞❡ ❝♦♠♣♦♥❡♥t❡s ❞❡

❜❛✐①❛ ❢r❡q✉ê♥❝✐❛ ❢♦r r❡♠♦✈✐❞♦✱ ♦✉✈❡✲s❡ ❛♣❡♥❛s r✉í❞♦s ❬✼✻❪✳

P♦r ❡ss❛ r❛③ã♦✱ ♥❛ ❛♥á❧✐s❡ ✇❛✈❡❧❡t ✉s❛♠✲s❡ ❛s ❛♣r♦①✐♠❛çõ❡s ❡ ♦s ❞❡t❛❧❤❡s ❞❡ ✉♠ s✐♥❛❧✱

❝♦♠♦ ✐❧✉str❛❞♦ ♥❛ ❋✐❣✉r❛ ✷✳✼✳ ❆s ❛♣r♦①✐♠❛çõ❡s sã♦ ❛s ❝♦♠♣♦♥❡♥t❡s ❞❡ ❜❛✐①❛ ❢r❡q✉ê♥❝✐❛

❡ ♦s ❞❡t❛❧❤❡s sã♦ ❛s ❝♦♠♣♦♥❡♥t❡s ❞❡ ❛❧t❛ ❢r❡q✉ê♥❝✐❛ ❞♦ s✐♥❛❧ ❬✷✹❪✳

❈♦♠♦ ✐❧✉str❛❞♦ ♥❛ ❋✐❣✉r❛ ✷✳✽✱ ♦ s✐♥❛❧ ♦r✐❣✐♥❛❧ ❙ é ♣r♦❝❡ss❛❞♦ ♣♦r ❞♦✐s ✜❧tr♦s ❝♦♠♣❧❡✲

♠❡♥t❛r❡s ❡ é ❞❡❝♦♠♣♦st♦ ❡♠ ❞♦✐s ♦✉tr♦s s✐♥❛✐s✳ ❖ ♣r♦❝❡ss♦ ❞❡ ❞❡❝♦♠♣♦s✐çã♦ é r❡♣❡t✐t✐✈♦✱

❝♦♠ s✉❝❡ss✐✈❛s ❛♣r♦①✐♠❛çõ❡s s❡♥❞♦ ❞❡❝♦♠♣♦st❛s✱ ❞❡ ♠♦❞♦ q✉❡ ✉♠ s✐♥❛❧ é ❞✐✈✐❞✐❞♦ ❡♠

✈ár✐❛s ❝♦♠♣♦♥❡♥t❡s ❞❡ ❜❛✐①❛ r❡s♦❧✉çã♦ ❬✷✹❪✳

❊①✐st❡♠ ❞✐✈❡rs❛s ❢❛♠í❧✐❛s ❞❡ ✇❛✈❡❧❡ts ❞✐s❝r❡t❛s✱ ❝♦♠♦ ❛ ❍❛❛r✱ ▼♦r❧❡t ❡ ❛ ❉❛✉❜❡✲

❝❤✐❡s ❬✷✹❪✳ ❆ ❢❛♠í❧✐❛ ❞❡ ✇❛✈❡❧❡ts ❉❛✉❜❡❝❤✐❡s ❢♦✐ ✐♥✈❡♥t❛❞❛ ♣♦r ■♥❣r✐❞ ❉❛✉❜❡❝❤✐❡s✱ ✉♠❛

❞❛s ♣❡ss♦❛s ♠❛✐s ✐♠♣♦rt❛♥t❡s ♥❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ ✇❛✈❡❧❡ts ❬✸✺❪✳ ■♥❣r✐❞ ❉❛✉❜❡❝❤✐❡s ❝r✐♦✉

❛s ✇❛✈❡❧❡ts ♦rt♦♥♦r♠❛✐s ❝♦♠♣❛❝t❛s✱ t♦r♥❛♥❞♦ ❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❞✐s❝r❡t❛ ♣rát✐❝❛✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✾

❋✐❣✉r❛ ✷✳✼✿ ■❧✉str❛çã♦ ♣❛r❛ ♦ ♣r♦❝❡ss♦ ❞❡ ✜❧tr❛❣❡♠ ❞♦ s✐♥❛❧ ❡♠ ❛♣r♦①✐♠❛çõ❡s ❡ ❞❡t❛❧❤❡s

❋✐❣✉r❛ ✷✳✽✿ ■❧✉str❛çã♦ ♣❛r❛ ♦ ♣r♦❝❡ss♦ ❞❡ ❞❡❝♦♠♣♦s✐çã♦ s✉❝❡ss✐✈❛ ❞♦ s✐♥❛❧

❖s ♥♦♠❡s ❞❛s ✇❛✈❡❧❡ts ❞❛ ❢❛♠í❧✐❛ ❉❛✉❜❡❝❤✐❡s sã♦ ❡s❝r✐t♦s ❝♦♠♦ ❞❜◆✱ ♦♥❞❡ ◆ é ❛ ♦r❞❡♠ ❡

❞❜ é ♦ ♥♦♠❡ ❞❛ ✇❛✈❡❧❡t ❬✸✺❪✳ ◆❛ ❋✐❣✉r❛ ✷✳✾✱ ❛♣r❡s❡♥t❛✲s❡ ✉♠ ❡①❡♠♣❧♦ ❝♦♠ ♥♦✈❡ ✇❛✈❡❧❡ts

❉❛✉❜❡❝❤✐❡s✳

❆ ✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹ ♣♦ss✉✐ ❛ ❝❛r❛❝t❡ríst✐❝❛ ❞❡ s✉❛✈✐③❛r ♦ s✐♥❛❧ ❡ ❛ ♣r♦♣r✐❡❞❛❞❡ ❞❡

❧♦❝❛❧✐③❛r ❞❡ ❢♦r♠❛ q✉❛s❡ ót✐♠❛ ♦ s✐♥❛❧ ♥♦ t❡♠♣♦ ❡ ♥❛ ❢r❡q✉ê♥❝✐❛✳ ❊ss❛s ❝❛r❛❝t❡ríst✐❝❛s

t♦r♥❛♠ ❡ss❡ t✐♣♦ ❞❡ ✇❛✈❡❧❡t ❛❞❡q✉❛❞♦ ♣❛r❛ ❞❡t❡❝t❛r ♠✉❞❛♥ç❛s ♥♦s s✐♥❛✐s ❞❡ ❊❊● ❬✶✵✼❪✱

❬✼✾❪✱ ❬✶✶✹❪✳ ❆❧é♠ ❞✐ss♦✱ ❡♠ ❬✼✽❪ ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❞✐✈❡rs♦s ❡①♣❡r✐♠❡♥t♦s ❝♦♠ ✈ár✐❛s ❢❛♠í❧✐❛s

❞❡ ✇❛✈❡❧❡ts s❡♥❞♦ ♦❜s❡r✈❛❞♦ q✉❡ ❛ ✇❛✈❡❧❡t ❞❜✹ ♠❡❧❤♦r r❡♣r❡s❡♥t❛ ♦s s✐♥❛✐s ❞❡ ❊❊●✳

P♦rt❛♥t♦✱ ❛ ✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹ ❢♦✐ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♥❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s

❞♦s s✐♥❛✐s✱ ❝♦♠♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❙❡çã♦ ✹✳✶✳✸✳ ◆❛ ❋✐❣✉r❛ ✷✳✶✵ ❛♣r❡s❡♥t❛✲s❡ ✉♠ ❡①❡♠♣❧♦ ❞❡

✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹✳
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❋✐❣✉r❛ ✷✳✾✿ ❘❡♣r❡s❡♥t❛çã♦ ❞❡ ♥♦✈❡ ✇❛✈❡❧❡ts ❉❛✉❜❡❝❤✐❡s ❬✷❪

❋✐❣✉r❛ ✷✳✶✵✿ ❊①❡♠♣❧♦ ❞❡ ✉♠❛ ✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹

❈❧❛ss✐✜❝❛çã♦ ❞❛s ❈❛r❛❝t❡ríst✐❝❛s ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s

❆ s❡❣✉♥❞❛ ❢❛s❡ ❞♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ s✐♥❛✐s ❞❡ ❊❊● é ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ s✐♥❛❧ ❡ tr❛t❛✲s❡

❞❛ tr❛♥s❢♦r♠❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❡♠ s✐♥❛✐s ❞❡ ✐♥t❡r❡ss❡ ♣❛r❛ ✉♠❛ ❞❡t❡r♠✐✲

♥❛❞❛ ❛♣❧✐❝❛çã♦ ✉s❛♥❞♦ ❛❧❣♦r✐t♠♦s ❞❡ tr❛❞✉çã♦✳ ❖ ♣r♦❝❡ss♦ ❞❡ ❝❧❛ss✐✜❝❛çã♦ ♣♦❞❡ s❡r ♥ã♦

s✉♣❡r✈✐s✐♦♥❛❞♦ ♦✉ s✉♣❡r✈✐s✐♦♥❛❞♦✳ ◆❛ ❝❧❛ss✐✜❝❛çã♦ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞❛ ❛ tr❛❞✉çã♦ ❞❛s ❝❛✲

r❛❝t❡ríst✐❝❛s é r❡❛❧✐③❛❞❛ ❛ ♣❛rt✐r ❞❛s s✐♠✐❧❛r✐❞❛❞❡s q✉❡ ❡①✐st❡♠ ❡♥tr❡ ♦s ♣♦♥t♦s ❞❡ ❞❛❞♦s✳

◆❡♥❤✉♠❛ ✐♥❢♦r♠❛çã♦ é ❢♦r♥❡❝✐❞❛ ❛♥t❡r✐♦r♠❡♥t❡ s♦❜r❡ ♦s ❣r✉♣♦s ♦✉ s♦❜r❡ ❛s ❝❛r❛❝t❡ríst✐❝❛s

❞♦s ♣♦♥t♦s ❞❡ ❞❛❞♦s ❞♦s ❣r✉♣♦s✳ ◆❛ ❝❧❛ss✐✜❝❛çã♦ s✉♣❡r✈✐s✐♦♥❛❞❛ é ♥❡❝❡ssár✐♦ ♦ tr❡✐♥❛✲

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

❣r✉♣♦s✳ ❖s ❞❛❞♦s sã♦ ❞✐✈✐❞✐❞♦s ❡♠ ❞♦✐s ❣r✉♣♦s✿ ♦s ❞❛❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦ ❡ ♦s ❞❛❞♦s ❞❡

t❡st❡✳ ❖s ❞❛❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦ sã♦ ❢♦r♥❡❝✐❞♦s ❛♦ ❝❧❛ss✐✜❝❛❞♦r ❥✉♥t❛♠❡♥t❡ ❝♦♠ ❛s ❝❛✲

r❛❝t❡ríst✐❝❛s ❝♦♥❤❡❝✐❞❛s ❞♦ ❣r✉♣♦✳ ●❡r❛❧♠❡♥t❡✱ ❜❛s❡❛❞♦ ♥❛s ✐♥❢♦r♠❛çõ❡s ❛♣r❡s❡♥t❛❞❛s✱

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

❝❧❛ss✐✜❝❛çã♦ ❞♦s ❞❛❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦✳ ❖s ♠❡s♠♦s ♣❛râ♠❡tr♦s ❡ r❡❣r❛s sã♦ ❛♣❧✐❝❛❞♦s ❛♦s
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❞❛❞♦s ❞❡ t❡st❡ ♣❛r❛ ❝❧❛ss✐✜❝á✲❧♦s ♥♦ ❣r✉♣♦ ❛❞❡q✉❛❞♦ ❡ ✈❛❧✐❞❛r ❛ ♣r❡❝✐sã♦ ❞♦ ♠ét♦❞♦ ❞❡

❝❧❛ss✐✜❝❛çã♦ ❬✼✷❪✳

❆ ❛♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦ é ✉♠ ❛❧❣♦r✐t♠♦ ❞❡ ❛♣r❡♥❞✐③❛❞♦ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞♦✳ ❯♠❛

✐♠♣♦rt❛♥t❡ ❝❛r❛❝t❡ríst✐❝❛ ❞❛ ❛♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦ é ❛ ❞❡✜♥✐çã♦ ❞❛ s✐♠✐❧❛r✐❞❛❞❡ ♦✉

♣r♦①✐♠✐❞❛❞❡ ❡♥tr❡ ❝❛❞❛ ♣❛r ❞❡ ♣♦♥t♦s ♣♦r ✉♠❛ ♠❡❞✐❞❛ ❞❡ ❞✐stâ♥❝✐❛✱ ❝♦♠♦ ❛ ❞✐stâ♥❝✐❛

❊✉❝❧✐❞✐❛♥❛✱ ❡♥tr❡ ♦✉tr❛s✳ ❖ ♠ét♦❞♦ ❞♦s ✈✐③✐♥❤♦s ♠❛✐s ♣ró①✐♠♦s é ❛♣❧✐❝❛❞♦ ♥♦ ❛❣r✉♣❛✲

♠❡♥t♦ ❞♦s ♦❜❥❡t♦s✳ ❈♦♠ ♦ ✉s♦ ❞❡ss❡ ♠ét♦❞♦ ♦s ❞♦✐s ♦❜❥❡t♦s ♠❛✐s ♣ró①✐♠♦s ❝♦♠ r❡❧❛çã♦

❛ s✉❛ ♣r♦①✐♠✐❞❛❞❡ ♠étr✐❝❛ sã♦ ❝♦❧♦❝❛❞♦s ❥✉♥t♦s ❡♠ ✉♠ ❛❣r✉♣❛♠❡♥t♦ ❜✐♥ár✐♦✳ ❙❡ ❛❧❣✉♠

♦❜❥❡t♦ ♥ã♦ ❛❣r✉♣❛❞♦ ❡st✐✈❡r ♠❛✐s ♣ró①✐♠♦ ❞❡ss❡ ❛❣r✉♣❛♠❡♥t♦ ❜✐♥ár✐♦ ❞♦ q✉❡ ❞❡ ♦✉tr♦s

♦❜❥❡t♦s ♥ã♦ ❛❣r✉♣❛❞♦s✱ ❡❧❡ ❢♦r♠❛rá ✉♠ ❛❣r✉♣❛♠❡♥t♦ ❜✐♥ár✐♦ ❝♦♠ ♦ ❛❣r✉♣❛♠❡♥t♦ ❞❡s✲

❝r✐t♦ ♥♦ ♣❛ss♦ ❛♥t❡r✐♦r✳ ❈❛s♦ ❝♦♥trár✐♦✱ ❡❧❡ é ❝♦❧♦❝❛❞♦ ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦✉tr♦ ♦❜❥❡t♦ ♥ã♦

❛❣r✉♣❛❞♦ ❡♠ ✉♠ ❛❣r✉♣❛♠❡♥t♦ ❜✐♥ár✐♦ ❞✐❢❡r❡♥t❡ ❞♦ ❞✐s❝✉t✐❞♦ ♥♦ ♣❛ss♦ ❛♥t❡r✐♦r✳ ❙❡ ❞♦✐s

❛❣r✉♣❛♠❡♥t♦s ❡stã♦ ♠❛✐s ♣ró①✐♠♦s ✉♠ ❞♦ ♦✉tr♦ q✉❡ ❞❡ ♦✉tr♦s ♦❜❥❡t♦s ♥ã♦ ❛❣r✉♣❛❞♦s✱

❡♥tã♦ ❡ss❡s ❛❣r✉♣❛♠❡♥t♦s ❢♦r♠❛rã♦ ✉♠ ❣r❛♥❞❡ ❛❣r✉♣❛♠❡♥t♦✳ ❊ss❡ ♣r♦❝❡ss♦ ❝♦♥t✐♥✉❛ ❛té

q✉❡ t♦❞♦s ♦s ♦❜❥❡t♦s s❡❥❛♠ ❛❣r✉♣❛❞♦s ❡♠ ✉♠ ❣r❛♥❞❡ ❛❣r✉♣❛♠❡♥t♦ q✉❡ ❝♦♥t❡♥❤❛ t♦❞♦s ♦s

❛❣r✉♣❛♠❡♥t♦s ♠❡♥♦r❡s✳

❖ ❛❧❣♦r✐t♠♦ ❦ ✲♠é❞✐❛s é ✉♠❛ ✈❛r✐❛çã♦ ❞♦ ♠ét♦❞♦ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦✳

❖ ❦ ✲♠é❞✐❛s é t❛♠❜é♠ ✉♠ ♠ét♦❞♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞♦ q✉❡ ❞✐❢❡r❡ ❞♦

♠ét♦❞♦ r❡❣✉❧❛r ❞❡ ❛❣r✉♣❛♠❡♥t♦ ♣♦r t❡r ✉♠ ♥ú♠❡r♦ ❦ ✜①♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦s✳ ◆❡ss❡ s❡♥t✐❞♦✱

❡ss❡ ❛❧❣♦r✐t♠♦ ♥ã♦ é ❝♦♠♣❧❡t❛♠❡♥t❡ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ❥á q✉❡ ♦ ♥ú♠❡r♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦s

é ❢♦r♥❡❝✐❞♦ ❛♥t❡r✐♦r♠❡♥t❡✳

◆❛ ❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡ ❬✼✽❪ ❤á ✉♠ ❛✉♠❡♥t♦ ♥❛ s❡♣❛r❛çã♦ ❞♦s ❞✐❢❡r❡♥t❡s ❣r✉♣♦s ❞❡

❞❛❞♦s ❛tr❛✈és ❞♦ ♠❛♣❡❛♠❡♥t♦ ♦✉ ♣r♦❥❡çã♦ ❞♦ ❡s♣❛ç♦ ❞❡ ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❡♥tr❛❞❛ ❡♠ ✉♠

❡s♣❛ç♦ ❞❡ s❛í❞❛ ❞❡ ♠❡♥♦r ❞✐♠❡♥sã♦ q✉❡ ♦ ❞❡ ❡♥tr❛❞❛ ♦♥❞❡ ❛ ✈❛r✐â♥❝✐❛ ❡♥tr❡ ♦s ❞❛❞♦s ❞❡

✉♠ ❣r✉♣♦ é ♠✐♥✐♠✐③❛❞❛ ❡ ❛ ✈❛r✐â♥❝✐❛ ❡♥tr❡ ❞✐❢❡r❡♥t❡s ❣r✉♣♦s é ♠❛①✐♠✐③❛❞❛✳ ❆ ❛♥á❧✐s❡

❞✐s❝r✐♠✐♥❛♥t❡ é ✉♠ ♠ét♦❞♦ ❞❡ ❝❧❛ss✐✜❝❛çã♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ❡ r❡q✉❡r ❞❛❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦✳

❆ ❛♥á❧✐s❡ ❞❛s ❝♦♠♣♦♥❡♥t❡s ♣r✐♥❝✐♣❛✐s ❬✶✵✸❪ é ♦✉tr♦ ♠ét♦❞♦ ❡st❛tíst✐❝♦ ✉s❛❞♦ ❣❡r❛❧♠❡♥t❡

♣❛r❛ tr❛♥s❢♦r♠❛r ✉♠ ❡s♣❛ç♦ ❞❡ ❡♥tr❛❞❛ ❡♠ ✉♠ ❡s♣❛ç♦ ❞❡ s❛í❞❛ ❞❡ ♠❡♥♦r ❞✐♠❡♥sã♦✳ ❖

s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s é r♦t❛❝✐♦♥❛❞♦ ✉s❛♥❞♦ ✉♠❛ tr❛♥s❢♦r♠❛çã♦ ❧✐♥❡❛r✳ ❖s ❡✐①♦s ❞♦

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

♣♦rt❛♥t♦ sã♦ ❝♦♠❜✐♥❛çõ❡s ❧✐♥❡❛r❡s ❞♦s ❡✐①♦s ♦r✐❣✐♥❛✐s✳ ❆ ❝♦♠♣♦♥❡♥t❡ ❞♦ ❡✐①♦ ♣r✐♠ár✐♦ ♦✉

♣r✐♥❝✐♣❛❧ é s❡❧❡❝✐♦♥❛❞❛ ♣❛r❛ r❡♣r❡s❡♥t❛r ❛ ❞✐r❡çã♦ ❞❡ ✈❛r✐❛çã♦ ♠á①✐♠❛ ❞♦s ❞❛❞♦s✳ ❖ ❡✐①♦

s❡❝✉♥❞ár✐♦✱ ♦rt♦❣♦♥❛❧ ❛♦ ❡✐①♦ ♣r✐♠ár✐♦✱ r❡♣r❡s❡♥t❛ ❛ ♣ró①✐♠❛ ♠❛✐♦r ✈❛r✐❛çã♦ ❞♦s ❞❛❞♦s ❡

❛ss✐♠ ♣♦r ❞✐❛♥t❡✳ ◆♦ ❡s♣❛ç♦ ❝♦♠ ❛s ♥♦✈❛s ❞✐r❡çõ❡s✱ ❛ ♠❛✐♦r ♣❛rt❡ ❞❛s ✈❛r✐❛çõ❡s ❞♦s ❞❛❞♦s

❡stá ❝♦♥❝❡♥tr❛❞❛ ♥❛s ♣r✐♠❡✐r❛s ♣♦✉❝❛s ❝♦♠♣♦♥❡♥t❡s✳ ❈♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ❛s ❝♦♠♣♦♥❡♥✲

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

❈♦♠♦ r❡s✉❧t❛❞♦✱ ❛ ❞✐♠❡♥s✐♦♥❛❧✐❞❛❞❡ é r❡❞✉③✐❞❛ s❡♠ ♦ ❝♦♠♣r♦♠❡t✐♠❡♥t♦ ❞❛ ♣r❡❝✐sã♦ ♥❛



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✷

r❡♣r❡s❡♥t❛çã♦ ❞♦s ❞❛❞♦s✳

❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ❬✹✾❪ sã♦ ♠♦❞❡❧♦s ❝♦♠♣✉t❛❝✐♦♥❛✐s ❞❡ ❛♣r❡♥❞✐③❛❣❡♠ ❞❡s❡♥✲

✈♦❧✈✐❞♦s ❝♦♠ ❜❛s❡ ♥❛ ❜✐♦❧♦❣✐❛ ❞♦ ❝ér❡❜r♦ ❤✉♠❛♥♦✳ ❊ss❡s ♠♦❞❡❧♦s ❝♦♥s✐st❡♠ ❞❡ ♥❡✉rô♥✐♦s

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

❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❛♣r❡♥❞❡r✱ ❛ss✐♠ ❝♦♠♦ ♦ ❝ér❡❜r♦ ❡✱ ✐❞❡❛❧♠❡♥t❡✱ ♣♦❞❡♠ s❡r tr❡✐♥❛❞❛s ♣❛r❛

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

❛❥✉st❛♠❡♥t♦ ❞♦s ♣❡s♦s s✐♥á♣t✐❝♦s✳ ❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s sã♦ s✐st❡♠❛s ❝♦♠♣✉t❛❝✐♦♥❛✐s

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

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

✉♠❛ ❞✐✈❡rs✐❞❛❞❡ ❞❡ ❛♣❧✐❝❛çõ❡s✱ ❝♦♠♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ✈♦③✱ ❞❡ ✐♠❛❣❡♥s ❡ ❞❡ ♣❛❞rõ❡s ❡♠

s✐♥❛✐s ❝❡r❡❜r❛✐s ❬✶✺❪✳

❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♣♦ss✉❡♠ ❞✐✈❡rs❛s ❝❛r❛❝t❡ríst✐❝❛s q✉❡ t♦r♥❛♠ ♦ ✉s♦ ❞❡ss❛ ❢❡r✲

r❛♠❡♥t❛ ♣❛r❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ♠❛✐s ❛❞❡q✉❛❞♦ ❝♦♠ r❡❧❛çã♦ ❛ ♦✉tr❛s té❝♥✐❝❛s ❬✶✵✹❪✱

❝♦♠♦ ❛s ❞✐s❝✉t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡✳ ❆❧❣✉♠❛s ❞❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s sã♦ ❛♣r❡s❡♥t❛❞❛s ❛

s❡❣✉✐r ❬✹✽❪✿

• ❆♣r❡♥❞✐③❛❣❡♠✿ ❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♣♦ss✉❡♠ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❛♣r❡♥❞❡r ❛ ♣❛r✲

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

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

✭❡①✿ ♣❡s♦s s✐♥á♣t✐❝♦s✮✳

• ●❡♥❡r❛❧✐③❛çã♦✿ ❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♣♦❞❡♠ ❛♣r❡s❡♥t❛r ✉♠❛ s❛í❞❛ ❛❞❡q✉❛❞❛

♣❛r❛ ✉♠❛ ❡♥tr❛❞❛ ♥ã♦ ♣r❡s❡♥t❡ ♥♦ ♣r♦❝❡ss♦ ❞❡ ❛♣r❡♥❞✐③❛❣❡♠✳

• ◆ã♦ ❧✐♥❡❛r✐❞❛❞❡✿ ❯♠ ♥❡✉rô♥✐♦ ♣♦❞❡ s❡r ❧✐♥❡❛r ♦✉ ♥ã♦ ❧✐♥❡❛r✳ ❯♠❛ r❡❞❡ ♥❡✉r❛❧

❛rt✐✜❝✐❛❧ é ♥ã♦ ❧✐♥❡❛r q✉❛♥❞♦ ❝♦♥st✐t✉í❞❛ ♣♦r ♥❡✉rô♥✐♦s ♥ã♦ ❧✐♥❡❛r❡s ❝♦♥❡❝t❛❞♦s✳

❊st❛ é ✉♠❛ ❝❛r❛❝t❡ríst✐❝❛ ✐♠♣♦rt❛♥t❡ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛❞♦ ✉♠ s✐st❡♠❛ ♣❛r❛ ❣❡r❛çã♦

❞❡ ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ♥ã♦ ❧✐♥❡❛r✳ ◆❡ss❡ t✐♣♦ ❞❡ s✐st❡♠❛✱ ❛ s❡♣❛r❛❜✐❧✐❞❛❞❡ ❧✐♥❡❛r ❞♦s

❞❛❞♦s é ✐♥✈✐á✈❡❧✱ ❥á q✉❡ ♥ã♦ é ♣♦ssí✈❡❧ s❡♣❛r❛r ♦s ♣❛❞rõ❡s ❞♦s ❞❛❞♦s ❝♦♠ ❛♣❡♥❛s

✉♠❛ r❡t❛✳

• ❆❞❛♣t❛❜✐❧✐❞❛❞❡✿ ➱ ❛ ❝❛♣❛❝✐❞❛❞❡ q✉❡ ❛s r❡❞❡s ♥❡✉r❛✐s ♣♦ss✉❡♠ ❞❡ s❡ ❛❞❛♣t❛r ❛ ♣❛rt✐r

❞❡ ❛❧t❡r❛çõ❡s ❡♠ s❡✉s ♣❡s♦s s✐♥á♣t✐❝♦s ♣❡r❛♥t❡ ❛s ♠♦❞✐✜❝❛çõ❡s ♥♦ ❝♦♥t❡①t♦✱ ♦✉ s❡❥❛✱

✉♠❛ r❡❞❡ ♥❡✉r❛❧ tr❡✐♥❛❞❛ ♣❛r❛ ♦♣❡r❛r ❡♠ ✉♠ ❝♦♥t❡①t♦ ❡s♣❡❝í✜❝♦ ♣♦❞❡ s❡r ❢❛❝✐❧♠❡♥t❡

r❡✲tr❡✐♥❛❞❛ ♣❛r❛ ❛❜s♦r✈❡r ♣❡q✉❡♥❛s ❛❧t❡r❛çõ❡s ♥❡ss❡ ❝♦♥t❡①t♦✳

• ❚♦❧❡râ♥❝✐❛ ❛ ❋❛❧❤❛s✿ ❯♠❛ ♣❛rt❡ ❞❛s ❝♦♥❡①õ❡s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ♣♦❞❡ ♥ã♦

❢✉♥❝✐♦♥❛r✱ s❡♠ q✉❡ ♦❝♦rr❛ ♠✉❞❛♥ç❛s s✐❣♥✐✜❝❛t✐✈❛s ❡♠ s❡✉ ❞❡s❡♠♣❡♥❤♦✱ ❞❡✈✐❞♦ ❛♦

s❡✉ ❝♦♥❤❡❝✐♠❡♥t♦ s❡r ❞✐str✐❜✉í❞♦✳ P♦ré♠ ❡st❛ é ✉♠❛ ♣r♦♣r✐❡❞❛❞❡ ❝❛r❛❝t❡ríst✐❝❛ ❞❡

r❡❞❡s ✐♠♣❧❡♠❡♥t❛❞❛s ♥❛ ❢♦r♠❛ ❢ís✐❝❛ ✭❡♠ ❤❛r❞✇❛r❡✮✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✸

• ❘❡s♣♦st❛ ❛ ❊✈✐❞ê♥❝✐❛s✿ ❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛s ✉s❛❞❛s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ♣❛✲

❞rõ❡s ♣♦❞❡♠ ❢♦r♥❡❝❡r ❡♠ s✉❛ s❛í❞❛ ✐♥❢♦r♠❛çã♦ s♦❜r❡ ❛ ❝♦♥✜❛♥ç❛ ♥❛ ❞❡❝✐sã♦ t♦♠❛❞❛✱

❛❧é♠ ❞❡ q✉❛❧ ♣❛❞rã♦ s❡❧❡❝✐♦♥❛r✳ ❊ss❛ ❝❛r❛❝t❡ríst✐❝❛ ❢♦r♥❡❝❡ ❛ r❡❞❡ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡

r❡❥❡✐t❛r ♣❛❞rõ❡s ❛♠❜í❣✉♦s✱ ❞❡ ♠♦❞♦ ❛ ♠❡❧❤♦r❛r ♦ s❡✉ ❞❡s❡♠♣❡♥❤♦✳

❯♠❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ é ❝♦♠♣♦st❛ ♣♦r ✉♥✐❞❛❞❡s ❞❡ ♣r♦❝❡ss❛♠❡♥t♦✱ ♦s ♥❡✉rô♥✐♦s✳ ❖

♠♦❞❡❧♦ ❞♦ ♥❡✉rô♥✐♦ ❛rt✐✜❝✐❛❧ ❢♦✐ ♣r♦♣♦st♦ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ s✐♠✉❧❛r ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦

♥❡✉rô♥✐♦ ❜✐♦❧ó❣✐❝♦ ❬✶✺❪✳ ◆❛ ❋✐❣✉r❛ ✷✳✶✶ ❛♣r❡s❡♥t❛✲s❡ ♦ ❝♦r♣♦ ❞♦ ♥❡✉rô♥✐♦ ❝♦♠ s✉❛s ❡♥tr❛✲

❞❛s Ei ❡ s❛í❞❛ Y ✳ ❖ ❝♦r♣♦ ❞♦ ♥❡✉rô♥✐♦ é ❞✐✈✐❞✐❞♦ ❡♠ ❞✉❛s ♣❛rt❡s✱ s❡♥❞♦ q✉❡ ❛ ♣r✐♠❡✐r❛

é r❡s♣♦♥sá✈❡❧ ♣❡❧❛ s♦♠❛ (
∑

) ❞♦ ♣r♦❞✉t♦ ❞❛s ❡♥tr❛❞❛s Ei ♣❡❧♦s s❡✉s r❡s♣❡❝t✐✈♦s ♣❡s♦s

wi✳ ◆❛ s❡❣✉♥❞❛ ♣❛rt❡ t❡♠✲s❡ ❛ ❢✉♥çã♦ ❞❡ ❛t✐✈❛çã♦ ♦✉ tr❛♥s❢❡rê♥❝✐❛ f ✱ q✉❡ t❡♠ ❛ ❢✉♥çã♦

❞❡ ❝♦♥tr♦❧❛r ♦ ✈❛❧♦r ❛ s❡r ❡♥✈✐❛❞♦ ♣❡❧❛ s❛í❞❛✳ ❈❛❞❛ ♥❡✉rô♥✐♦ ♣♦ss✉✐ ❧✐❣❛çõ❡s ❝♦♠ ♦✉tr♦s

♥❡✉rô♥✐♦s ❞❡♥♦♠✐♥❛❞❛s s✐♥❛♣s❡s ❡ ❛tr❛✈és ❞❡❧❛s ♦s s✐♥❛✐s sã♦ ❡♥✈✐❛❞♦s ❡ r❡❝❡❜✐❞♦s ❬✷✵❪✳

Y 

En 
wn 

+ 1  viés 

wv 

∑  f 

E1 

w1 

E2 
w2 

… 

 

❋✐❣✉r❛ ✷✳✶✶✿ ▼♦❞❡❧♦ s✐♠♣❧✐✜❝❛❞♦ ❞❡ ✉♠ ♥❡✉rô♥✐♦ ❛rt✐✜❝✐❛❧

❆❧é♠ ❞❛s ❡♥tr❛❞❛s Ei✱ ❡①✐st❡ ✉♠❛ ❡♥tr❛❞❛ ♥ã♦ ✐❞❡♥t✐✜❝❛❞❛ ♥♦s ♥❡✉rô♥✐♦s ❜✐♦❧ó❣✐❝♦s

❡ ♦♣❝✐♦♥❛❧ ♥♦s ♥❡✉rô♥✐♦s ❛rt✐✜❝✐❛✐s✱ ❝❤❛♠❛❞❛ ✈✐és✱ q✉❡ ♣♦ss✉✐ s❡♠♣r❡ ♦ ✈❛❧♦r ✶ ❡ t❡♠ s❡

♠♦str❛❞♦ ❜❛st❛♥t❡ út✐❧ ❡♠ ❞✐✈❡rs❛s ❛♣❧✐❝❛çõ❡s ❬✶✺❪✳ ❆ ♣r✐♠❡✐r❛ ♣❛rt❡ ❞♦ ♣r♦❝❡ss❛♠❡♥t♦✱

❣❡r❛❧♠❡♥t❡ ❝❤❛♠❛❞❛ ❞❡ ♥❡t é ✉♠❛ ❝♦♠❜✐♥❛çã♦ ❧✐♥❡❛r ❞❛s ❡♥tr❛❞❛s ❝♦♠♦ ♠♦str❛❞♦ ♥❛

❡q✉❛çã♦ ✭ ✷✳✻✮ ❬✶✺❪✳

net = w1E1 + w2E2 + ...+ wiEi + wv =
n∑

i=1

wiEi + wv ✭✷✳✻✮

❊♠ q✉❡ Ei sã♦ ❛s ❡♥tr❛❞❛s ❞❛ r❡❞❡✱ wi sã♦ ♦s ♣❡s♦s ❛ss♦❝✐❛❞♦s ❛s ❡♥tr❛❞❛s ❡ r❡✢❡t❡♠ ❛

✐♠♣♦rtâ♥❝✐❛ ❞❛s ❡♥tr❛❞❛s ❡ wv é ♦ ♣❡s♦ ❞❛ ❡♥tr❛❞❛ ❞❡ ✈✐és✳ ❖ r❡s✉❧t❛❞♦ ❞❛ ❝♦♠❜✐♥❛çã♦

❧✐♥❡❛r é ♦ ✈❛❧♦r ❞❡ ♥❡t ❬✶✺❪✳ ❆ ✐♥❢♦r♠❛çã♦ ❢♦r♥❡❝✐❞❛ ♥❛ s❛í❞❛ Y ❞♦ ♥❡✉rô♥✐♦ é ♦❜t✐❞❛

❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞♦ ✈❛❧♦r ♥❡t à ✉♠❛ ❢✉♥çã♦ ❞❡ ❛t✐✈❛çã♦ ✭❢ ✮✳ ❊ss❛ ❢✉♥çã♦ ❞❡ ❛t✐✈❛çã♦

♣♦❞❡ s❡r✱ ♣♦r ❡①❡♠♣❧♦✱ ✉♠❛ ❢✉♥çã♦ ❧✐♥❡❛r✱ ✉♠❛ ❢✉♥çã♦ ❡s❝❛❧❛ ♦✉ ✉♠❛ s✐❣♠ó✐❞❡ ❬✷✵❪✳ P❛r❛

❡①❡♠♣❧✐✜❝❛r✱ ❡ss❡s três t✐♣♦s ❞❡ ❢✉♥çã♦ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❋✐❣✉r❛ ✷✳✶✷✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✹

Y(net)

net

Y(net) Y(net)

net net

❋✐❣✉r❛ ✷✳✶✷✿ ❊①❡♠♣❧♦s ❞❡ ❢✉♥çõ❡s ❞❡ ❛t✐✈❛çã♦ ❞❡ ✉♠ ♥❡✉rô♥✐♦ ❛rt✐✜❝✐❛❧

❖ ♣♦t❡♥❝✐❛❧ ❡ ✢❡①✐❜✐❧✐❞❛❞❡ ❞♦s s✐st❡♠❛s ❜❛s❡❛❞♦s ❡♠ r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s sã♦ ❞❡✲

✈✐❞♦ ❛ ❡①✐stê♥❝✐❛ ❞❡ ❝♦♥❥✉♥t♦s ❞❡ ♥❡✉rô♥✐♦s q✉❡ ❡stã♦ ✐♥t❡r❧✐❣❛❞♦s✳ ❊ss❡ ♣❛r❛❧❡❧✐s♠♦ ❞❡

❡❧❡♠❡♥t♦s ❝♦♠ ♣r♦❝❡ss❛♠❡♥t♦ ❧♦❝❛❧ ❢♦r♥❡❝❡ ❛ ✐♥t❡❧✐❣ê♥❝✐❛ ❞❛ r❡❞❡✳ ❯♠ ❡❧❡♠❡♥t♦ ❞❛ r❡❞❡

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

s❛í❞❛ q✉❡ ♣♦r s✉❛ ✈❡③ é r❡❝❡❜✐❞♦ ♣❡❧♦s ♦✉tr♦s ❡❧❡♠❡♥t♦s ❬✷✵❪✳

❆s r❡❞❡s ♥❡✉r❛✐s ♣♦❞❡♠ s❡r ❝❧❛ss✐✜❝❛❞❛s ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❞✐✈❡rs♦s ❝r✐tér✐♦s✱ ❝♦♠♦ ♣♦r

❡①❡♠♣❧♦✱ q✉❛♥t♦ ❛♦ ♥ú♠❡r♦ ❞❡ ❝❛♠❛❞❛s ❞❡ ♥❡✉rô♥✐♦s✱ q✉❛♥❞♦ é ♣♦ssí✈❡❧ t❡r ✉♠❛✱ ❞✉❛s ♦✉

♠ú❧t✐♣❧❛s ❝❛♠❛❞❛s❀ à s✉❛ ❝♦♥❡❝t✐✈✐❞❛❞❡✱ q✉❡ ♣♦❞❡ s❡r ♣❛r❝✐❛❧♠❡♥t❡ ♦✉ t♦t❛❧♠❡♥t❡ ❝♦♥❡❝✲

t❛❞❛✱ q✉❛♥❞♦ t♦❞♦s ♦s ♥❡✉rô♥✐♦s ❞❡ ✉♠❛ ❝❛♠❛❞❛ ❡stã♦ ❝♦♥❡❝t❛❞♦s ❛ t♦❞♦s ♦s ♥❡✉rô♥✐♦s

❞❛ ❝❛♠❛❞❛ ✐♠❡❞✐❛t❛♠❡♥t❡ à ❢r❡♥t❡❀ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ✢✉①♦ ❞♦s s✐♥❛✐s ♣r♦❝❡ss❛❞♦s✱ q✉❡

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

t❛çã♦✱ ❝❤❛♠❛❞❛s r❡❞❡s ❝♦♠ r❡❛❧✐♠❡♥t❛çã♦❀ ❡ q✉❛♥t♦ ❛♦ t✐♣♦ ❞❡ tr❡✐♥❛♠❡♥t♦✱ q✉❡ ♣♦❞❡ s❡r

s✉♣❡r✈✐s✐♦♥❛❞♦ ♦✉ ♥ã♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ❬✹✽❪✳

◆♦ tr❡✐♥❛♠❡♥t♦ s✉♣❡r✈✐s✐♦♥❛❞♦ é ♥❡❝❡ssár✐♦ q✉❡ ❛ r❡❞❡ r❡❝❡❜❛ ♦ ✈❡t♦r ❝♦♠ ♦s ❞❛❞♦s ❞❡

❡♥tr❛❞❛ ❡ ♦ ✈❡t♦r ❝♦♠ ♦s ❛❧✈♦s ❞❛ r❡❞❡✱ ♦✉ s❡❥❛✱ ❛ r❡s♣♦st❛ ❞❡s❡❥❛❞❛ ♥❛ s✉❛ s❛í❞❛✳ ◆❡st❡

❝❛s♦✱ ❛s ❞✐❢❡r❡♥ç❛s ❡♥tr❡ ♦s ✈❛❧♦r❡s ❞❡s❡❥❛❞♦s ❡ ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s sã♦ ✉s❛❞❛s ♣❛r❛ ❛❧t❡r❛r

♦s ✈❛❧♦r❡s ❞♦s ♣❡s♦s ❡①✐st❡♥t❡s ♥❛s ❡♥tr❛❞❛s ❞♦s ♥❡✉rô♥✐♦s✱ ♣♦ss✐❜✐❧✐t❛♥❞♦ ♦ ❛♣r❡♥❞✐③❛❞♦

❞❛ r❡❞❡ ❬✶✺❪✳

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

❛ ♣❛rt✐r ❞♦ r❡s✉❧t❛❞♦ ❞♦ s❡✉ ♣r♦❝❡ss❛♠❡♥t♦✳ ◆❡ss❡ ❝❛s♦✱ ♦ ♣❛❞rã♦ ❞❡ ❡♥tr❛❞❛ ❣❡r❛❧♠❡♥t❡ é

❝♦♠♣♦st♦ ♣❡❧♦s ❛tr✐❜✉t♦s ❞♦s ♦❜❥❡t♦s q✉❡ s❡ ❞❡s❡❥❛ q✉❡ ❛ r❡❞❡ ❛♣r❡♥❞❛ ❛ r❡❝♦♥❤❡❝❡r ❬✶✺❪✳

❆s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s tê♠ s✐❞♦ ✉t✐❧✐③❛❞❛s ❝♦♠ s✉❝❡ss♦ ❡♠ ✈ár✐❛s ❛♣❧✐❝❛çõ❡s ♠é❞✐✲

❝❛s ❡ ♥❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ♥ã♦ r❡s♦❧ú✈❡✐s ♣♦r ♦✉tr❛s té❝♥✐❝❛s ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡

s✐♥❛❧ ❬✶✵✹❪✳ ❊ss❛ té❝♥✐❝❛✱ ❥✉♥t♦ ❝♦♠ ♦s ❝❧❛ss✐✜❝❛❞♦r❡s ❧✐♥❡❛r❡s✱ é ❛ ♠❛✐s ✉s❛❞❛ ❡♠ ♣❡sq✉✐✲

s❛s ❝♦♠ ♦s s✐♥❛✐s ❞❡ ❊❊● ❬✼✷❪✳ ❆❧é♠ ❞✐ss♦✱ ❛s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♣♦❞❡♠ s❡r ✉s❛❞❛s

♣❛r❛ ❝❧❛ss✐✜❝❛r s✐♥❛✐s ❞❡ ❊❊● ❝♦♠ ♣r❡❝✐sã♦✱ ❡s♣❡❝✐❛❧♠❡♥t❡ q✉❛♥❞♦ ✉♠ ♣❡q✉❡♥♦ ♥ú♠❡r♦

❞❡ ❡❧❡tr♦❞♦s é ✉s❛❞♦ ❬✻✸❪✳ ❈❤❡♥ ❛♥❞ ❍♦✉ ❛✜r♠❛r❛♠ q✉❡ ❛s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s sã♦



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✺

✉♠❛ té❝♥✐❝❛ ❡✜❝❛③ ♣❛r❛ ❝❧❛ss✐✜❝❛r ❞❛❞♦s ❞❡ ❊❊● ❞❡✈✐❞♦ à s✉❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❧✐❞❛r ❝♦♠

❞❛❞♦s r✉✐❞♦s♦s ❞❡ ❢♦r♠❛ ❡✜❝✐❡♥t❡ ❬✸✵❪✳ P♦rt❛♥t♦✱ ❛s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ❢♦r❛♠ ✉s❛❞❛s

♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s ♥❡st❡ tr❛❜❛❧❤♦✳ ◆❛

❙❡çã♦ ✹✳✶✳✸✱ é ❛♣r❡s❡♥t❛❞❛ ❛ r❡❞❡ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦✳

✷✳✺ ❊♥tr♦♣✐❛ ❡ ❊♥❡r❣✐❛

❆ ❡♥tr♦♣✐❛ é ❛ ♠❡❞✐❞❛ ❞♦ ❣r❛✉ ❞❡ ♦r❞❡♠✴❞❡s♦r❞❡♠ ❞♦ ♣r♦❝❡ss♦ ❞✐♥â♠✐❝♦ ❜❛s❡ ❛ss♦❝✐❛❞♦

❛♦ s✐♥❛❧✳ ❯♠ ♣r♦❝❡ss♦ ♦r❞❡♥❛❞♦ ♣♦❞❡ s❡r ✉♠ s✐♥❛❧ ♣❡r✐ó❞✐❝♦ ❝♦♠ ✉♠❛ ú♥✐❝❛ ❢r❡q✉ê♥❝✐❛✳

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

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

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

s✐❣♥✐✜❝❛♥t❡ ❞❡ t♦❞❛s ❛s ❜❛♥❞❛s ❞❡ ❢r❡q✉ê♥❝✐❛ ❬✾✸❪✳ ❏á ❛ ❡♥❡r❣✐❛ ❝♦rr❡s♣♦♥❞❡ ❛ ❛♠♣❧✐t✉❞❡

❞❡ ❝❛❞❛ ❜❛♥❞❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ❞♦ s✐♥❛❧ ❞❡ ❊❊● ❬✼✽❪✳ ❆ ❡♥tr♦♣✐❛ ❡ ❛ ❡♥❡r❣✐❛ ✈ê♠ s❡♥❞♦

✉s❛❞❛s ❡♠ ❞✐✈❡rs♦s tr❛❜❛❧❤♦s ❝♦♠♦ ♣❛râ♠❡tr♦s ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✳

❊♠ ❬✼✽❪✱ ♦s ❛✉t♦r❡s ❡st✐♠✉❧❛r❛♠ ❝✐♥❝♦ t✐♣♦s ❞❡ ❡♠♦çõ❡s ❡♠ ✈✐♥t❡ ✐♥❞✐✈í❞✉♦s ❝♦♠ ♦

✉s♦ ❞❡ ✈í❞❡♦s✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦ s❡♥❞♦ s✉❛s

❜❛♥❞❛s ❞❡ ❢r❡q✉ê♥❝✐❛s s❡❧❡❝✐♦♥❛❞❛s ❝♦♠ q✉❛tr♦ ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ✇❛✈❡❧❡ts ✿ ✏❞❜✹✑✱ ✏❞❜✽✑✱

✏s②♠✽✑ ❡ ✏❝♦✐❢✺✑✳ ❖s ♣❛râ♠❡tr♦s ❡st❛tíst✐❝♦s ❡♥tr♦♣✐❛✱ ❞❡s✈✐♦ ♣❛❞rã♦✱ ✈❛r✐â♥❝✐❛ ❡ ❡♥❡r❣✐❛

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

✈✐③✐♥❤♦s ♣ró①✐♠♦s ❡ ❛♥á❧✐s❡ ❞✐s❝r✐♠✐♥❛♥t❡ ❧✐♥❡❛r✳

❍♦ss❡✐♥✐ ❡t✳ ❛❧✳ ❬✾✻❪ ♣r♦♣✉s❡r❛♠ ✉♠ s✐st❡♠❛ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❞✉❛s ❝❧❛ss❡s ❞❡

❡♠♦çõ❡s✿ ❝❛❧♠♦✴♥❡✉tr♦ ❡ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦✳ ❖s ❛✉t♦r❡s ❡st✐♠✉❧❛r❛♠ q✉✐♥③❡ ♣❛rt✐❝✐♣❛♥t❡s

❝♦♠ ♦ ✉s♦ ❞❡ ✐♠❛❣❡♥s✱ s❡♥❞♦ ♦s s✐♥❛✐s ❞❡ ❊❊● ❛❞q✉✐r✐❞♦s ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦✳ ❆s

❡♥tr♦♣✐❛s ❞♦s s✐♥❛✐s ❢♦r❛♠ ♦❜t✐❞❛s ❡ ❝❧❛ss✐✜❝❛❞❛s ❡♠ ❡♠♦çõ❡s ❝♦♠ ♦ ❛❧❣♦r✐t♠♦ ♠áq✉✐♥❛

❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧✳

❊♠ ❬✹✵❪✱ ♦s ❛✉t♦r❡s ✉s❛r❛♠ ✈í❞❡♦s ♣❛r❛ ❡st✐♠✉❧❛r ❡♠♦çõ❡s ♣♦s✐t✐✈❛s ♦✉ ♥❡❣❛t✐✈❛s ❡♠

s❡✐s ✐♥❞✐✈í❞✉♦s✳ P❛r❛ ✐❞❡♥t✐✜❝❛r ❡ss❛s ❡♠♦çõ❡s✱ ♦s ❛✉t♦r❡s ✉t✐❧✐③❛r❛♠ ❞✐❢❡r❡♥t❡s ♣❛râ♠❡tr♦s

♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ❆s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❢♦r❛♠

❡①tr❛í❞❛s ❝♦♠ ❛ tr❛♥s❢♦r♠❛❞❛ ❞❡ ❋♦✉r✐❡r ❡ ❛ ❡♥tr♦♣✐❛ ❡ ❛ ❡♥❡r❣✐❛ ❢♦r❛♠ ♦❜t✐❞❛s✳ ❊ss❡s

♣❛râ♠❡tr♦s ❢♦r❛♠ ✉s❛❞♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s ❝♦♠ ♦ ✉s♦ ❞❡ três

❛❧❣♦r✐t♠♦s✿ ♠áq✉✐♥❛ ❞❡ s✉♣♦rt❡ ✈❡t♦r✐❛❧✱ ❦✲✈✐③✐♥❤♦s ♣ró①✐♠♦s ❡ s✐st❡♠❛ ❧✐♥❡❛r ❞✐♥â♠✐❝♦✳

▼✉r✉❣❛♣♣❛♥ ❡t✳ ❛❧✳ ❬✼✼❪ ✐♥❞✉③✐r❛♠ ❡♠ ✈✐♥t❡ ✐♥❞✐✈í❞✉♦s ❝✐♥❝♦ ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞❡

❡stí♠✉❧♦s á✉❞✐♦✲✈✐s✉❛✐s✿ ❢❡❧✐❝✐❞❛❞❡✱ s✉r♣r❡s❛✱ ❞❡s❣♦st♦✱ ♠❡❞♦ ❡ ♥❡✉tr❛✳ ❖s ❛✉t♦r❡s s❡❧❡✲

❝✐♦♥❛r❛♠ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❝♦♠ ❛ tr❛♥❢♦r♠❛❞❛ rá♣✐❞❛ ❞❡ ❋♦✉r✐❡r✳ ❆

❡♥tr♦♣✐❛ ❢♦✐ ♦❜t✐❞❛ ❛ ♣❛rt✐r ❞❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s ❡ ✉s❛❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❡♠ ❡♠♦çõ❡s ❝♦♠ ♦s ❛❧❣♦r✐t♠♦s ❦✲✈✐③✐♥❤♦s ♣ró①✐♠♦s ❡ r❡❞❡ ♥❡✉r❛❧ ♣r♦❜❛❜✐❧íst✐❝❛✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✻

✷✳✻ ❈♦♥t❡①t♦

❖ ❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦ é ❡ss❡♥❝✐❛❧ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❬✾✹❪✳

❖s ❛❝♦♥t❡❝✐♠❡♥t♦s ❞♦ ❝♦t✐❞✐❛♥♦✱ ❛ ♣❡rs♦♥❛❧✐❞❛❞❡ ❡ ❛s ♣r❡❢❡rê♥❝✐❛s ❞❡ ✉♠❛ ♣❡ss♦❛ ❡stã♦

✐♥tr✐♥s❡❝❛♠❡♥t❡ r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ s✉❛s ❡♠♦çõ❡s✳ ◗✉❛♥❞♦ ✉♠ ✐♥❞✐✈í❞✉♦ é s✉❜♠❡t✐❞♦ à

✉♠❛ s✐t✉❛çã♦ s❡♠❡❧❤❛♥t❡ ❛ ♦✉tr❛ q✉❡ t❡♥❤❛ ♦❝♦rr✐❞♦ ♥♦ ♣❛ss❛❞♦✱ é ♣r♦✈á✈❡❧ q✉❡ ❡❧❡ s✐♥t❛

❛s ♠❡s♠❛s ❡♠♦çõ❡s s❡♥t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡ ❬✹✺❪✳

◆❛ ❧✐t❡r❛t✉r❛ ♥ã♦ ❡①✐st❡ ✉♠❛ ❝♦♥❝♦r❞â♥❝✐❛ ♥❛ ❞❡✜♥✐çã♦ ❞❡ ❝♦♥t❡①t♦✳ ❊♠ ❬✶✵✵❪✱ ❞❡✜♥✐✉✲

s❡ q✉❡ ♦ ❝♦♥t❡①t♦ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ❛ ❧♦❝❛❧✐③❛çã♦✱ ✐❞❡♥t✐❞❛❞❡ ❞❛s ♣❡ss♦❛s ❡ ♦❜❥❡t♦s ❞❛

✈✐③✐♥❤❛♥ç❛ ❡ ♠✉❞❛♥ç❛s ♥❡ss❡s ♦❜❥❡t♦s✳ ❉❡ ♠♦❞♦ s✐♠✐❧❛r ❡♠ ❬✷✸❪✱ ❝♦♥t❡①t♦ é ❞❡✜♥✐❞♦

❝♦♠♦ ❛ ❧♦❝❛❧✐③❛çã♦✱ ✐❞❡♥t✐❞❛❞❡ ❞❛s ♣❡ss♦❛s ❛♦ r❡❞♦r ❞♦ ✉s✉ár✐♦ ❡♠ q✉❡stã♦✱ ❤♦rár✐♦ ❞♦

❞✐❛✱ t❡♠♣❡r❛t✉r❛✱ ❡t❝✳

❊♠ ❬✾✺❪✱ ♦ ❝♦♥t❡①t♦ é ❞❡s❝r✐t♦ ❝♦♠♦ ❛ ❧♦❝❛❧✐③❛çã♦✱ ♦ ❛♠❜✐❡♥t❡✱ ❛ ✐❞❡♥t✐❞❛❞❡ ❡ ♦ t❡♠♣♦✳

❏á ❡♠ ❬✸✻❪✱ ♦ ❝♦♥t❡①t♦ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❞♦ ✉s✉ár✐♦✱ ❛t❡♥çã♦✱

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

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

♣❛r❛ ❝❛r❛❝t❡r✐③❛r ❛ s✐t✉❛çã♦ ❞❡ ✉♠❛ ❡♥t✐❞❛❞❡✳ ❯♠❛ ❡♥t✐❞❛❞❡ é ✉♠❛ ♣❡ss♦❛✱ ❧✉❣❛r ♦✉

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

✐♥❝❧✉✐♥❞♦ t❛♠❜é♠ ♦ ✉s✉ár✐♦ ❡ ❛ ❛♣❧✐❝❛çã♦ ❬✸✼❪✳

P❛r❛ ❞❡✜♥✐çã♦ ❞♦s ❢❛t♦r❡s q✉❡ ❝❛r❛❝t❡r✐③❛♠ ♦ ❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦ ❝♦♥s✐❞❡r❛♥❞♦ ❛♣❡♥❛s

❛s ✐♥❢♦r♠❛çõ❡s r❡❧❡✈❛♥t❡s✱ ❢♦✐ ✉s❛❞❛ ❛ ❛❜♦r❞❛❣❡♠ ❞♦s ✺ ❲s ✶ ❍ ✭❞♦ ✐♥❣❧ês✮ ❬✺✶❪✱ ❬✺✻❪✳ ◆❡ss❛

❛❜♦r❞❛❣❡♠✱ ♦ ❝♦♥t❡①t♦ é ♦❜t✐❞♦ ❛ ♣❛rt✐r ❞❛s r❡s♣♦st❛s à s❡✐s q✉❡st✐♦♥❛♠❡♥t♦s✿ ✏q✉❡♠❄✑✱

✏♦♥❞❡❄✑✱ ✏q✉❛♥❞♦❄✑✱ ✏♣♦r q✉❡❄✑✱ ✏♦ q✉❡❄✑ ❡ ✏❝♦♠♦❄✑

✷✳✻✳✶ ◗✉❡♠❄

✏◗✉❡♠✑ r❡❢❡r❡✲s❡ ❛s ✐♥❢♦r♠❛çõ❡s r❡❧❛t✐✈❛s à ✐❞❡♥t✐❞❛❞❡ ❞♦ ✐♥❞✐✈í❞✉♦✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✱

s❡✉ ♥♦♠❡✱ ✐❞❛❞❡✱ s❡①♦✱ ♣r❡❢❡rê♥❝✐❛s ❡ ♣❡rs♦♥❛❧✐❞❛❞❡✱ ❡♥tr❡ ♦✉tr❛s✳ ❊ss❡s ❞❛❞♦s ♣♦❞❡♠ s❡r

♦❜t✐❞♦s ❛✉t♦♠❛t✐❝❛♠❡♥t❡ ♦✉ ♠❛♥✉❛❧♠❡♥t❡✱ ♦♥❞❡ ❡❧❡ ♠❡s♠♦ é r❡s♣♦♥sá✈❡❧ ♣♦r ❢❛③❡r ✉♠❛

❞❡s❝r✐çã♦ ❞❡ s❡✉ ♣❡r✜❧✳ ❖ ❧❡✈❛♥t❛♠❡♥t♦ ❞♦ ♣❡r✜❧ ♣♦❞❡ s❡r ❢❡✐t♦ ❛tr❛✈és ❞❛ ❛♣❧✐❝❛çã♦ ❞❡

q✉❡st✐♦♥ár✐♦s ❡❧❛❜♦r❛❞♦s ♣❛r❛ ❡ss❡ ♣r♦♣ós✐t♦✳

✏◗✉❡♠❄✑ t❛♠❜é♠ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ♣❡ss♦❛s ❡♥✈♦❧✈✐❞❛s ♥♦

❛❝♦♥t❡❝✐♠❡♥t♦✱ ❛❧é♠ ❞♦ ✉s✉ár✐♦ ❞♦ s✐st❡♠❛✳ ➱ ✐♠♣♦rt❛♥t❡ s❛❜❡r q✉❡♠ sã♦ ❡ss❛s ♣❡ss♦❛s

❡ ❝♦♠♦ ❡❧❛s s❡ r❡❧❛❝✐♦♥❛♠ ❝♦♠ ♦ ✉s✉ár✐♦✱ ♣♦r ❡①❡♠♣❧♦✱ s❡ sã♦ ❛♠✐❣♦s✱ ✐r♠ã♦s ♦✉ ❝♦❧❡❣❛s

❞❡ tr❛❜❛❧❤♦✱ ♣❛r❛ q✉❡ s❡ t❡♥❤❛ ✉♠❛ ♠❡❧❤♦r ❞❡s❝r✐çã♦ ❞♦ ❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✼

✷✳✻✳✷ ❖♥❞❡❄

✏❖♥❞❡❄✑ r❡❢❡r❡✲s❡ ❛♦ ❧♦❝❛❧ ♦♥❞❡ ❡stá ♦❝♦rr❡♥❞♦ ♦ ❡✈❡♥t♦ ♥♦ q✉❛❧ ♦ ✉s✉ár✐♦ ❞♦ s✐st❡♠❛

s❡ ❡♥❝♦♥tr❛✳ ❊ss❛ ❧♦❝❛❧✐③❛çã♦ ♣♦❞❡ s❡r ❞❡✜♥✐❞❛ ❞❡ ❢♦r♠❛ ♠❛✐s ❛❜r❛♥❣❡♥t❡✱ ♣♦r ❡①❡♠♣❧♦✱

❝♦♠♦ ♦ ♣❛ís✱ ♦ ❡st❛❞♦ ♦✉ ❛ ❝✐❞❛❞❡ ❡♠ q✉❡ ♦ ✐♥❞✐✈í❞✉♦ s❡ ❡♥❝♦♥tr❛✱ ❛ss✐♠ ❝♦♠♦ t❛♠❜é♠

❞❡ ❢♦r♠❛ ♠❛✐s ❡s♣❡❝í✜❝❛✱ ❝♦♠♦ ♦ ❜❛✐rr♦✱ ❛ r✉❛ ♦✉ ✉♠ ❡♥❞❡r❡ç♦ ❡♠ ♣❛rt✐❝✉❧❛r✳ ❖ ♥í✈❡❧

❞❡ ❡s♣❡❝✐✜❝✐❞❛❞❡ ❞❛ ❧♦❝❛❧✐③❛çã♦ ❞♦ ✉s✉ár✐♦ ❞❡♣❡♥❞❡ ❞❡ s✉❛ r❡❧❡✈â♥❝✐❛ ♣❛r❛ ❞❡s❝r✐çã♦ ❞♦

❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦✳

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

s❡♥❞♦ ♦ ✉s✉ár✐♦ ♦ r❡s♣♦♥sá✈❡❧ ♣♦r ❢♦r♥❡❝❡r ❡ss❛ ✐♥❢♦r♠❛çã♦✳

✷✳✻✳✸ ◗✉❛♥❞♦❄

✏◗✉❛♥❞♦❄✑ s❡ r❡❢❡r❡ ❛♦ ❛♥♦✱ ♠ês✱ ❞✐❛ ❞♦ ❛❝♦♥t❡❝✐♠❡♥t♦ ♦✉ q✉❛❧q✉❡r ❞❛❞♦ r❡❧❛❝✐♦♥❛❞♦

❛♦ t❡♠♣♦ ❝♦♠♦✱ ♦ ♣❡rí♦❞♦ ❞♦ ❞✐❛ ✭♠❛♥❤ã✱ t❛r❞❡ ♦✉ ♥♦✐t❡✮✱ ❛ ❡st❛çã♦ ❞♦ ❛♥♦ ♦✉ ❛ ❤♦r❛

❞♦ ❞✐❛ ❞♦ ❡✈❡♥t♦✱ ❞❡s❞❡ q✉❡ ❛ ✐♥❢♦r♠❛çã♦ s❡❥❛ r❡❧❡✈❛♥t❡ ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦✳

❊ss❛ ✐♥❢♦r♠❛çã♦ ♣♦❞❡ s❡r ♦❜t✐❞❛ ❛✉t♦♠❛t✐❝❛♠❡♥t❡ ❛tr❛✈és ❞♦ ❝❛❧❡♥❞ár✐♦ ❡ r❡❧ó❣✐♦ ❞❡ ✉♠

❞✐s♣♦s✐t✐✈♦ ♠ó✈❡❧✱ ♣♦r ❡①❡♠♣❧♦✳

✷✳✻✳✹ P♦r q✉❡❄

✏P♦r q✉❡❄✑ r❡❢❡r❡✲s❡ à r❛③ã♦ q✉❡ ♦❝❛s✐♦♥♦✉ ♦ ❛❝♦♥t❡❝✐♠❡♥t♦✳ ❖ ❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ♠♦t✐✲

✈❛çã♦ ♣❛r❛ ♦❝♦rr❡r ♦ ❡✈❡♥t♦ é ❜❛st❛♥t❡ ✐♠♣♦rt❛♥t❡✱ ❥á q✉❡ ❛♣❡♥❛s ❡ss❛ ✐♥❢♦r♠❛çã♦ t❡♠

✉♠ ❣r❛♥❞❡ ✐♠♣❛❝t♦ ♥♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳ ◗✉❛♥❞♦ ❢❛❧❛✲s❡ ❡♠ ♠♦t✐✈❛çõ❡s

♣♦s✐t✐✈❛s✱ ♣r♦✈❛✈❡❧♠❡♥t❡ ♦ ❝ér❡❜r♦ ❞♦ ✉s✉ár✐♦ é ❡st✐♠✉❧❛❞♦ ♣♦s✐t✐✈❛♠❡♥t❡✳ ❖ ❝♦♥trár✐♦

♣r♦✈❛✈❡❧♠❡♥t❡ ❛❝♦♥t❡❝❡ ♣❛r❛ r❛③õ❡s ♥❡❣❛t✐✈❛s✳ ❆ r❛③ã♦ ♣❛r❛ ♦❝♦rrê♥❝✐❛ ❞❡ ✉♠❛ ❞❡t❡r✲

♠✐♥❛❞❛ s✐t✉❛çã♦ ♣♦❞❡ s❡r ♦❜t✐❞❛ ♠❛♥✉❛❧♠❡♥t❡✱ q✉❛♥❞♦ ♦ ♣ró♣r✐♦ ✉s✉ár✐♦ ❛ ✐♥❢♦r♠❛✱ ♦✉

❛✉t♦♠❛t✐❝❛♠❡♥t❡✳

✷✳✻✳✺ ❖ q✉❡❄

✏❖ q✉❡❄✑ ❡stá r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ♦ t✐♣♦ ❞❡ ♦❝❛s✐ã♦ q✉❡ ❡stá s❡♥❞♦ r❡❛❧✐③❛❞❛✱ ❝♦♠♦ ♣♦r

❡①❡♠♣❧♦✱ ✉♠❛ ❢❡st❛✱ ✉♠ ❡♥t❡rr♦✱ ✉♠❛ ❛✉❧❛ ♦✉ ✉♠❛ r❡✉♥✐ã♦ ❞❡ tr❛❜❛❧❤♦✱ ❡♥tr❡ ♦✉tr❛s✳ ❖

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

❡♠♦❝✐♦♥❛❧ ❞♦ ✐♥❞✐✈í❞✉♦✳ P♦r ❡①❡♠♣❧♦✱ s❡ ♦ ❡✈❡♥t♦ é ✉♠ ❡♥t❡rr♦✱ ♣r♦✈❛✈❡❧♠❡♥t❡ ♦ ❝ér❡❜r♦

❞♦ ✐♥❞✐✈í❞✉♦ s❡rá ❡st✐♠✉❧❛❞♦ ♥❡❣❛t✐✈❛♠❡♥t❡✱ ❥á q✉❡ tr❛t❛✲s❡ ❞❡ ✉♠ ❡✈❡♥t♦ tr✐st❡✳ ◆♦ ❝❛s♦

❞❡ ✉♠❛ ❢❡st❛✱ ♣r♦✈❛✈❡❧♠❡♥t❡ ♦ ❝ér❡❜r♦ ❤✉♠❛♥♦ s❡rá ❡st✐♠✉❧❛❞♦ ♣♦s✐t✐✈❛♠❡♥t❡✱ ❥á q✉❡

tr❛t❛✲s❡ ❞❡ ✉♠ ❡✈❡♥t♦ ♠♦t✐✈❛❞♦ ♣♦r ❛❧❣✉♠❛ r❛③ã♦ ♣♦s✐t✐✈❛✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✽

❆✐♥❞❛ ❡①✐st❡♠ ❛❧❣✉♠❛s s✐t✉❛çõ❡s ❡♠ q✉❡ ♦ t✐♣♦ ❞❡ ❡✈❡♥t♦ ♥ã♦ é ❞❡❝✐s✐✈♦ ♥❛ ❞❡✜♥✐çã♦

❞♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ❤✉♠❛♥♦✱ ♣♦r ❡①❡♠♣❧♦ ❞✉r❛♥t❡ ✉♠❛ r❡✉♥✐ã♦ ❞❡ tr❛❜❛❧❤♦✱ ❛ ❡♠♦çã♦

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

✷✳✻✳✻ ❈♦♠♦❄

✏❈♦♠♦❄✑ r❡❢❡r❡✲s❡ ❛♦ ♠♦❞♦ q✉❡ ❡stá s❡♥❞♦ r❡❛❧✐③❛❞♦ ♦ ❡✈❡♥t♦✳ P❛r❛ ❞❡✜♥✐çã♦ ❞❛ ♠❛♥❡✐r❛

q✉❡ ♦ ❡✈❡♥t♦ ❡stá ❛❝♦♥t❡❝❡♥❞♦✱ é ♥❡❝❡ssár✐♦ ❛ ♦❜t❡♥çã♦ ❞❡ ✐♥❢♦r♠❛çõ❡s q✉❡ ✐♥❞✐q✉❡♠

♠ét♦❞♦s ♦✉ s✐❣♥✐✜❝❛❞♦s✳ P♦r ❡①❡♠♣❧♦✱ q✉❛♥❞♦ s❡ ❞❡✜♥❡ ♦ ❧♦❝❛❧ ❞❡ ✉♠ ❡✈❡♥t♦✱ ❛ ♣❛rt✐r

❞❡ss❛ ✐♥❢♦r♠❛çã♦ ♣♦❞❡✲s❡ ✐♥❢❡r✐r ❛❧❣✉♠❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ ❡✈❡♥t♦✳ ◗✉❛♥❞♦ tr❛t❛✲s❡ ❞❡

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

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

❞♦ ❡✈❡♥t♦ t❛♠❜é♠ ♣♦❞❡♠ ❛❥✉❞❛r ♥❛ ❞❡✜♥✐çã♦ ❞❡ ❝♦♠♦ ♦ ♠❡s♠♦ ✐rá ♦❝♦rr❡r✳

✷✳✼ ❙í♥t❡s❡

◆❡st❡ ❈❛♣ít✉❧♦ ❢♦r❛♠ ❛♣r❡s❡♥t❛❞♦s ♦s ❝♦♥❝❡✐t♦s ❡ t❡❝♥♦❧♦❣✐❛s ♥❡❝❡ssár✐♦s ♣❛r❛ ♦ ❡♥t❡♥❞✐✲

♠❡♥t♦ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❡st❡ tr❛❜❛❧❤♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s✳

❆ ❛❜♦r❞❛❣❡♠ ✉t✐❧✐③❛❞❛ ❢♦✐ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❡ q✉❛tr♦ t✐♣♦s ❞❡ ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s

❝❡r❡❜r❛✐s ❡ ❝♦♥t❡①t♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ❝♦♠♦ ♣♦❞❡ s❡r ✈✐st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ P♦r ❡ss❛ r❛③ã♦✱

♣r✐♠❡✐r❛♠❡♥t❡ ❢♦✐ ❞✐s❝✉t✐❞♦ s♦❜r❡ ❛ ❞❡✜♥✐çã♦ ❞❛s ❡♠♦çõ❡s✳ ❊♠ s❡❣✉✐❞❛✱ ❛❜♦r❞♦✉✲s❡ ❛

❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛✱ q✉❡ é ❛ ár❡❛ ❞❡ ♣❡sq✉✐s❛ ♦♥❞❡ t❡♠✲s❡ ❝♦♠♦ ♦❜❥❡t✐✈♦ ✐❞❡♥t✐✜❝❛r ❛s

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

❤✉♠❛♥♦✲❤✉♠❛♥♦✱ ❝♦♠♦ ✈✐st♦ ♥❛ ❙❡çã♦ ✷✳✷✳

◆❡st❡ tr❛❜❛❧❤♦✱ ✉♠❛ ❞❛s ❢♦♥t❡s ❞❡ ❞❛❞♦s ✉t✐❧✐③❛❞❛ ❢♦r❛♠ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳ ❆s ❡♠♦✲

çõ❡s sã♦ ❣❡r❛❞❛s ♥♦ ❝ér❡❜r♦✱ ❡ ❡ss❛ ❢♦✐ ✉♠❛ ❞❛s ♠♦t✐✈❛çõ❡s ♣❛r❛ ♦ ✉s♦ ❞❡ss❡s s✐♥❛✐s ♥❛

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

❧❛çõ❡s ❡ ✐♥t❡r♣r❡t❛çã♦ ❛♠❜í❣✉❛✱ ❡♥tr❡ ♦✉tr❛s ✐♠♣♦rt❛♥t❡s ❝❛r❛❝t❡ríst✐❝❛s ❛♣r❡s❡♥t❛❞❛s ♥♦

❈❛♣ít✉❧♦ ✶✳ ◆❛ ❙❡çã♦ ✷✳✸✱ ❢♦✐ ❛♣r❡s❡♥t❛❞❛ ❛ r❡❧❛çã♦ ❡①✐st❡♥t❡ ❡♥tr❡ ♦ ❝ér❡❜r♦ ❡ ❛s ❡♠♦çõ❡s✱

❡①♣♦♥❞♦ q✉❛✐s ár❡❛s ❝❡r❡❜r❛✐s sã♦ ❛t✐✈❛❞❛s q✉❛♥❞♦ ✉♠ ✐♥❞✐✈í❞✉♦ s❡♥t❡ ✉♠❛ ❡♠♦çã♦✱ ❝♦♠

❢♦❝♦ ♥❛ ár❡❛ ♣ré✲❢r♦♥t❛❧ ❞♦ ❝ér❡❜r♦ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ❝♦♠♦ ❢♦♥t❡ ❞❡ ❞❛❞♦s✳

❊♠ s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ✈ê♠ s❡♥❞♦ ❜❛st❛♥t❡

✉s❛❞♦s✱ ❝♦♠♦ ✈✐st♦ ♥❛ ❙❡çã♦ ✷✳✹✳ P❛r❛ ❛q✉✐s✐çã♦✱ s❡❧❡çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s

❡①✐st❡♠ ❞✐✈❡rs❛s té❝♥✐❝❛s✱ ❝♦♠♦ ✈✐st♦ ♥❛s ❙❡çõ❡s ✷✳✹✳✶ ❡ ✷✳✹✳✷✳ ❆ ❡s❝♦❧❤❛ ❞❡ t❛✐s té❝♥✐❝❛s

é ✐♠♣♦rt❛♥t❡ ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡ ♦❜t❡♥çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ✉♠❛ ❜♦❛ ❛❝✉rá❝✐❛✳ ◆❛

❙❡çã♦ ✷✳✺✱ ❢♦✐ r❡❛❧✐③❛❞❛ ✉♠❛ ❜r❡✈❡ r❡✈✐sã♦ s♦❜r❡ ♦ ✉s♦ ❞❛ ❡♥tr♦♣✐❛ ❡ ❞❛ ❡♥❡r❣✐❛ ❡♠ s✐st❡♠❛s

❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s✳



❈❛♣ít✉❧♦ ✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✷✾

◆❡st❡ tr❛❜❛❧❤♦✱ ❢♦✐ ♣r♦♣♦st♦ ✉♠ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❜❛s❡❛❞♦

♥♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♥♦ ❝♦♥t❡①t♦✱ ❝♦♠♦ ♣♦❞❡ s❡r ✈✐st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ ◆❛ ❙❡çã♦ ✷✳✻✱ ❢♦✐

r❡❛❧✐③❛❞❛ ✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡ ❛ ❞❡✜♥✐çã♦ ❞❡ ❝♦♥t❡①t♦ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦✳



❈❛♣ít✉❧♦ ✸

▼ét♦❞♦ Pr♦♣♦st♦

◆❡st❡ ❈❛♣ít✉❧♦ ♣r♦♣õ❡✲s❡ ✉♠ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s q✉❡

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

t✉t♦r❡s ✐♥t❡❧✐❣❡♥t❡s✱ ❛✈✐❛çã♦ ❡ ❛✉t♦♠❛çã♦✳ ◆❡ss❛s ár❡❛s✱ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s

♣♦❞❡ s❡r ✉s❛❞♦ ♣❛r❛ ❞✐❢❡r❡♥t❡s ✜♥s✱ q✉❡ ✈❛r✐❛♠ ❞❡s❞❡ ♦ ❛✉①í❧✐♦ ♥♦ ❡♥s✐♥♦✴❛♣r❡♥❞✐③❛❞♦

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

❛❝✐❞❡♥t❡s ❣r❛✈❡s t❡♥❞♦ ❝♦♠♦ ❝♦♥s❡q✉ê♥❝✐❛ ❣r❛♥❞❡s ♣r❡❥✉í③♦s ❡ ❛té ❛ ♠♦rt❡✳

❖ ♠ét♦❞♦ t❡♠ ❝♦♠♦ ❜❛s❡ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♦ ❝♦♥t❡①t♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ s❡♥❞♦

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

✉♠ ✐♥❞✐✈í❞✉♦ ❡♠ s✐t✉❛çõ❡s ❞♦ ❝♦t✐❞✐❛♥♦✱ ❞✐❢❡r❡♥t❡♠❡♥t❡ ❞♦s tr❛❜❛❧❤♦s ✐❞❡♥t✐✜❝❛❞♦s ❡

❞✐s❝✉t✐❞♦s ♥♦ ❈❛♣ít✉❧♦ ✶✱ ♦♥❞❡ sã♦ ❛♣r❡s❡♥t❛❞♦s s✐st❡♠❛s q✉❡ r❡❝♦♥❤❡❝❡♠ ❛♣❡♥❛s ❡♠♦çõ❡s

✐♥❞✉③✐❞❛s ❛ ♣❛rt✐r ❞❡ ✐♠❛❣❡♥s✱ ♠ús✐❝❛s ♦✉ ✈í❞❡♦s✳ ◆❛ ❋✐❣✉r❛ ✸✳✶✱ é ❛♣r❡s❡♥t❛❞♦ ♦ ❞✐❛❣r❛♠❛

❞❡ ❜❧♦❝♦s ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦✳

❋✐❣✉r❛ ✸✳✶✿ ❉✐❛❣r❛♠❛ ❞♦ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s

✸✵



❈❛♣ít✉❧♦ ✸✳ ▼ét♦❞♦ Pr♦♣♦st♦ ✸✶

❈♦♠♦ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ♥❛ ❋✐❣✉r❛ ✸✳✶✱ ❛s ❡♠♦çõ❡s ❞♦ ✐♥❞✐✈í❞✉♦ sã♦ ♦ r❡s✉❧t❛❞♦ ❞❛

❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡♠ ❡♠♦çõ❡s ❡ ❞♦ ♠❛♣❡❛♠❡♥t♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s✳

❖s s✐♥❛✐s ❝❡r❡❜r❛✐s sã♦ ❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ❡①❝✐t❛❞♦✴♣♦s✐t✐✈♦✱ ❡①❝✐t❛❞♦✴♥❡❣❛t✐✈♦✱

❝❛❧♠♦✴♣♦s✐t✐✈♦ ❡ ❝❛❧♠♦✴♥❡❣❛t✐✈♦✳ ❈♦♠♦ ❥á ❢♦✐ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✷✳✹✱ ♣❛r❛ ❛ ♦❜t❡♥çã♦

❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s sã♦ ♥❡❝❡ssár✐❛s três ❡t❛♣❛s ♣r✐♥❝✐♣❛✐s✿ ❛ ❛q✉✐s✐çã♦❀

♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦❀ ❡ ♦ ♣r♦❝❡ss❛♠❡♥t♦✱ s❡♥❞♦ ❡st❛ ❞✐✈✐❞✐❞❛ ♥❛ s❡❧❡çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞❛s

❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧✳ ❖ ❞✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ❞❛ ♣❛rt❡ ❞♦ ♠ét♦❞♦ r❡❧❛t✐✈❛ ❛♦s s✐♥❛✐s

❝❡r❡❜r❛✐s é ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✸✳✷✳

❋✐❣✉r❛ ✸✳✷✿ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♠ó❞✉❧♦ s✐♥❛✐s ❝❡r❡❜r❛✐s

P❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s é ❝♦♥s✐❞❡r❛❞♦ ♥❡st❡ ♠ét♦❞♦ ♦ ❊❊●✱ ❞❡✈✐❞♦ ❛ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡

❞❡ ❡q✉✐♣❛♠❡♥t♦s ♣♦rtát❡✐s ❡ ❞❡ ❜❛✐①♦ ❝✉st♦ q✉❡ ♣♦ss✐❜✐❧✐t❛♠ s❡✉ ✉s♦ ♥♦ ❝♦t✐❞✐❛♥♦✱ s❡♠

❝❛✉s❛r ❞❡s❝♦♥❢♦rt♦ ❛♦ ✉s✉ár✐♦✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦ ♦ ❊♠♦t✐✈ ❬✷✼❪ ❡ ♦ ▼✐♥❞❙❡t ❬✻❪✳ ◆❡st❡

tr❛❜❛❧❤♦ ❢♦✐ ✉t✐❧✐③❛❞♦ ♦ ❊♠♦t✐✈ ❊♣♦❝❤ ❞❛ ❊♠♦t✐✈ ❙②st❡♠s ❬✶✶✼❪✱ ♣♦ré♠ ♦✉tr♦s ❞✐s♣♦s✐t✐✈♦s

♣♦rtát❡✐s t❛♠❜é♠ sã♦ ✐♥❞✐❝❛❞♦s✳ ❊♠❜♦r❛ ❡ss❡s ❡q✉✐♣❛♠❡♥t♦s ♥ã♦ ♣♦ss✉❛♠ ❛ ♠❡s♠❛

♣r❡❝✐sã♦ ❞❡ ❡q✉✐♣❛♠❡♥t♦s ❞❡ ❊❊● ✉s❛❞♦s ❡♠ ❤♦s♣✐t❛✐s✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❬✹✷❪✱ ❡❧❡s ♣♦❞❡♠

s❡r ✉s❛❞♦s ❡♠ q✉❛❧q✉❡r ❛♣❧✐❝❛çã♦✱ ❡①❝❡t♦ ❡♠ r❡❛❜✐❧✐t❛çã♦ ❡ ❝♦♥tr♦❧❡ ❞❡ ♣rót❡s❡s✳

❋✐❣✉r❛ ✸✳✸✿ ■♠❛❣❡♠ ❞♦ ❡q✉✐♣❛♠❡♥t♦ ✭❍❡❛❞s❡t✮ ♣❛r❛ ❝♦❧❡t❛ ❞❡ ❞❛❞♦s

❖ ❊♠♦t✐✈✱ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✸✳✸✱ é ✉♠ ❡q✉✐♣❛♠❡♥t♦ ❞❡ ❊❊●✱ ♥ã♦ ✐♥✈❛s✐✈♦✱ q✉❡

♣♦ss✉✐ q✉❛t♦r③❡ ❝❛♥❛✐s ♣❛r❛ ❧❡✐t✉r❛ ❞♦s s✐♥❛✐s ❡❧étr✐❝♦s ❣❡r❛❞♦s ♣❡❧♦s ♥❡✉rô♥✐♦s ❡ ❞♦✐s

❝❛♥❛✐s ❞❡ r❡❢❡rê♥❝✐❛ ❈▼❙✴❉❘▲ ✲ ❈♦♠♠♦♥ ▼♦❞❡ ❙❡♥s❡✴❉r✐✈❡♥ ❘✐❣❤t ▲❡❣ ♥♦s t❡r♠✐♥❛✐s
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P✸✴P✹✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ s✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲✶✵✱ ♦s ❡❧❡tr♦❞♦s sã♦ ♣♦s✐❝✐♦♥❛❞♦s ❡♠

❆❋✸✱ ❋✼✱ ❋✸✱ ❋❈✺✱ ❚✼✱ P✼✱ ❖✶✱ ❖✷✱ P✽✱ ❚✽✱ ❋❈✻✱ ❋✹✱ ❋✽✱ ❆❋✹✳ ❆s ❡s♣❡❝✐✜❝❛çõ❡s ❞♦

❊♠♦t✐✈ sã♦ ❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✸✳✶✳

❚❛❜❡❧❛ ✸✳✶✿ ❊s♣❡❝✐✜❝❛çõ❡s ❞♦ ❊♠♦t✐✈ ❬✶✶❪

◆ú♠❡r♦ ❞❡ ❈❛♥❛✐s ✶✹ ✭❛❧é♠ ❞❡ ❞♦✐s ❝❛♥❛✐s ❞❡ r❡❢❡rê♥❝✐❛ ❈▼❙✴❉❘▲ ♥♦s t❡r♠✐♥❛✐s

P✸✴P✹✮

◆♦♠❡♥❝❧❛t✉r❛ ❆❋✸✱ ❋✼✱ ❋✸✱ ❋❈✺✱ ❚✼✱ P✼✱ ❖✶✱ ❖✷✱ P✽✱ ❚✽✱ ❋❈✻✱ ❋✹✱ ❋✽✱ ❆❋✹

▼ét♦❞♦ ❞❡ ❆♠♦str❛❣❡♠ ❆♠♦str❛❣❡♠ s❡q✉❡♥❝✐❛❧ ✭❈♦♥✈❡rs♦r ❆❉ ú♥✐❝♦✮

❚❛①❛ ❞❡ ❆♠♦str❛❣❡♠ ✶✷✽ ❛♠♦str❛s ♣♦r s❡❣✉♥❞♦

❘❡s♦❧✉çã♦ ✶✹ ❜✐ts ✶ ▲❙❇ ❂ ✵✱✺✶ µ❱ ✭✶✻ ❜✐t ❆❉❈✱ ✷ ❜✐ts ❞❡ r✉í❞♦ ✐♥str✉♠❡♥t❛❧

❞❡s❝❛rt❛❞♦s✮

▲❛r❣✉r❛ ❞❡ ❇❛♥❞❛ ✵✱✷ ✲ ✹✺❍③✱ ❞✐❣✐t❛❧ ♥♦t❝❤ ✜❧t❡rs ❡♠ ✺✵❍③ ❡ ✻✵❍③

❋✐❧tr❛❣❡♠ ❋✐❧tr♦ ❞✐❣✐t❛❧ ❞❡ q✉✐♥t❛ ♦r❞❡♠

❊♥tr❛❞❛ ✽✹✵✵ µ❱ ✭♣♣✮

▼♦❞♦ ❞❡ ❆❝♦♣❧❛♠❡♥t♦ ❆❝♦♣❧❛♠❡♥t♦ ❆❈

❈♦♥❡❝t✐✈✐❞❛❞❡ ❈♦♥❡①ã♦ s❡♠ ✜♦ ♣r♦♣r✐❡tár✐❛✱ ❜❛♥❞❛ ❞❡ ✷✳✹ ●❍③

❆❧✐♠❡♥t❛çã♦ ❇❛t❡r✐❛ ❞❡ ▲ít✐♦

❆✉t♦♥♦♠✐❛ ❞❛ ❇❛t❡r✐❛ ✶✷ ❤♦r❛s

▼❡❞✐çã♦ ❞❡ ■♠♣❡❞â♥❝✐❛ ◗✉❛❧✐❞❛❞❡ ❞❡ ❝♦♥t❛t♦ ❡♠ t❡♠♣♦ r❡❛❧ ✉s❛♥❞♦ ♦ s✐st❡♠❛ ♣❛t❡♥t❡❛❞♦

◆♦ ♠ét♦❞♦✱ ♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ é r❡❛❧✐③❛❞♦ ♣❡❧♦ ♣ró♣r✐♦ ❊♠♦t✐✈ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜✲

s❡r✈❛❞♦ ♥❛ ❚❛❜❡❧❛ ✸✳✶❀ ❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s é r❡❛❧✐③❛❞❛ ♣❡❧❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t✱

❝♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✷✳✹✳✷❀ ❡ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛s ❡♠♦çõ❡s ♣♦s✐✲

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

❛rt✐✜❝✐❛✐s✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✷✳✹✳✷✳

❖ ❝♦♥t❡①t♦ é ❡ss❡♥❝✐❛❧ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s s❡♥t✐❞❛s ♣♦r ✉♠ ✐♥❞✐✈í❞✉♦✱

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

❛♣r❡♥❞✐③❛❣❡♥s✱ sã♦ ❢✉♥❞❛♠❡♥t❛✐s ♣❛r❛ s❡ ♣❡r❝❡❜❡r❡♠ ❛s ❡♠♦çõ❡s✳ ❈♦♠♦ ❢♦✐ ❞✐s❝✉t✐❞♦

♥❛ ❙❡çã♦ ✷✳✻✱ ♦ ❝♦♥t❡①t♦ ♥❡st❡ tr❛❜❛❧❤♦ é ❞❡✜♥✐❞♦ ❝♦♠♦ q✉❛❧q✉❡r ✐♥❢♦r♠❛çã♦ q✉❡ ♣♦❞❡

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

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

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

♦ ✉s✉ár✐♦ ❡ ❛ ❛♣❧✐❝❛çã♦ ❬✸✼❪✳

❆s ✐♥❢♦r♠❛çõ❡s ✉s❛❞❛s ♥❛ ❞❡✜♥✐çã♦ ❞♦ ❝♦♥t❡①t♦ sã♦ ♦❜t✐❞❛s ❝♦♠ ❜❛s❡ ♥❛ t❡♦r✐❛ ❞♦s

✺❲✶❍ ❬✺✻❪✳ ◆❡ss❛ ❛❜♦r❞❛❣❡♠✱ ♦ ❝♦♥t❡①t♦ é ♦❜t✐❞♦ ❛ ♣❛rt✐r ❞❛s r❡s♣♦st❛s à s❡✐s q✉❡st✐✲

♦♥❛♠❡♥t♦s✿ ✏q✉❡♠❄✑✱ ✏♦♥❞❡❄✑✱ ✏q✉❛♥❞♦❄✑✱ ✏♣♦r q✉❡❄✑✱ ✏♦ q✉❡❄✑ ❡ ✏❝♦♠♦❄✑✳ ◆♦ ♠ét♦❞♦

♣r♦♣♦st♦✱ ❛♣❡♥❛s ❛s r❡s♣♦st❛s r❡❧❡✈❛♥t❡s ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ sã♦ ❝♦♥s✐❞❡r❛✲

❞❛s✳ ◆♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ❛♣r❡s❡♥t❛❞♦ ♥❡st❡ tr❛❜❛❧❤♦✱ ❡♠ q✉❡ ♦ ❝❡♥ár✐♦ tr❛t❛✲s❡ ❞♦ ❝♦♥t❡①t♦

❞❡ tr❛❜❛❧❤♦ ❞❡ ✉♠ ♦♣❡r❛❞♦r ❞❡ s✐st❡♠❛s ❡❧étr✐❝♦s✱ t❡♠✲s❡ ❞✐✈❡rs❛s r❡s♣♦st❛s ♣❛r❛ ♦s q✉❡s✲
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t✐♦♥❛♠❡♥t♦s✱ ♣♦ré♠ ❛♣❡♥❛s ♦s ❢❛t♦r❡s ✐♠♣♦rt❛♥t❡s sã♦ ❝♦♥s✐❞❡r❛❞♦s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✿

• ✏◗✉❡♠❄✑✿ ♥♦♠❡ ❞♦ ♦♣❡r❛❞♦r✱ ✐❞❛❞❡✱ s❡①♦✱ ❢♦r♠❛çã♦ ❡ ♥í✈❡❧ ❞❡ ❛t❡♥çã♦✱ ❡♥tr❡ ♦✉✲

tr♦s✳ P♦ré♠✱ ✈❛r✐á✈❡✐s ❝♦♠♦ ♥♦♠❡ ❡ ✐❞❛❞❡ ♥ã♦ sã♦ r❡❧❡✈❛♥t❡s ❡ ♥ã♦ ♣r❡❝✐s❛♠ s❡r

❝♦♥s✐❞❡r❛❞❛s✳

• ✏❖♥❞❡❄✑✿ ♣❛ís✱ ❡st❛❞♦✱ ❝✐❞❛❞❡ ❡ r✉❛✱ ❡♥tr❡ ♦✉tr♦s✳ ❆♣❡s❛r ❞❛s ❞✐✈❡rs❛s ✈❛r✐á✈❡✐s✱

❛ ♠❛✐♦r ♣❛rt❡ ❞❡❧❛s ♥ã♦ é r❡❧❡✈❛♥t❡ ♣❛r❛ ❝❛r❛❝t❡r✐③❛r ♦ ❝♦♥t❡①t♦ ❞❡ tr❛❜❛❧❤♦ ❞♦

♦♣❡r❛❞♦r✳

• ✏◗✉❛♥❞♦❄✑✿ ❛♥♦✱ ♠ês✱ ❞✐❛✱ t✉r♥♦ ❡ ❤♦rár✐♦✱ ❡♥tr❡ ♦✉tr♦s✱ s❡♥❞♦ q✉❡ ♦ ❛♥♦✱ ♦ ♠ês ❡ ♦

❞✐❛ sã♦ ✐rr❡❧❡✈❛♥t❡s✳

• ✏P♦r q✉❡❄✑✿ é ♦ ♠♦t✐✈♦ ♣❡❧♦ q✉❛❧ ♦ tr❛❜❛❧❤♦ ❡stá s❡♥❞♦ r❡❛❧✐③❛❞♦✱ ❡ ❞❡✈❡✲s❡ ❛♥❛❧✐s❛r

s❡ ♦ ♠❡s♠♦ ❞❡✈❡ s❡r ❝♦♥s✐❞❡r❛❞♦ ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❞❡ tr❛❜❛❧❤♦✳

• ✏❖ q✉❡❄✑✿ tr❛t❛✲s❡ ❞❡ q✉❛❧ tr❛❜❛❧❤♦ ❡stá s❡♥❞♦ r❡❛❧✐③❛❞♦✳ ◆♦ ❝❛s♦✱ ✉♠❛ ♠❛♥♦❜r❛

❡♠ ✉♠ s✐st❡♠❛ ❡❧étr✐❝♦ ❡ ❞❡✈❡ s❡r ❝♦♥s✐❞❡r❛❞❛ ♥♦ ❝♦♥t❡①t♦✳

• ✏❈♦♠♦❄✑✿ ❝❛♥s❛ç♦✱ ❡str❡ss❡✱ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦✱ ❡♥tr❡ ♦✉tr♦s✳ ◆♦ ❡st✉❞♦✱ t♦❞♦s ❡ss❡s

❢❛t♦r❡s sã♦ ✐♠♣♦rt❛♥t❡s✳

❆♣ós ♦ ❧❡✈❛♥t❛♠❡♥t♦ ❞♦s ❢❛t♦r❡s r❡❧❡✈❛♥t❡s ♣❛r❛ ❝❛r❛❝t❡r✐③❛r ♦ ❝♦♥t❡①t♦✱ ❝❛s♦ s❡❥❛♠

♠✉✐t♦s✱ ❞❡✈❡✲s❡ r❡❛❧✐③❛r ✉♠❛ ❛♥á❧✐s❡ ♣❛r❛ ✈❡r✐✜❝❛r ❛s q✉❡ ♣♦ss✉❡♠ ♠❛✐♦r ✐♥✢✉ê♥❝✐❛ ♥♦

❝♦♥t❡①t♦ ♣❛r❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s✳ ◆♦ ♠ét♦❞♦✱ ♣r♦♣õ❡✲s❡ r❡❛❧✐③❛r ✉♠❛ ❛♥á❧✐s❡ ❡s✲

t❛tíst✐❝❛✱ s❡♥❞♦ ♥❡❝❡ssár✐♦ ✐❞❡♥t✐✜❝❛r ♣r✐♠❡✐r❛♠❡♥t❡ ❛ ✈❛r✐á✈❡❧ ❞❡ s❛í❞❛✳ ❈♦♠♦ ♥♦ ❝❡♥ár✐♦

❞❡✜♥✐❞♦ ♣❛r❛ ♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ t❡♠✲s❡ ❝♦♠♦ ♦ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦✱ s❡✉ ❝♦♥t❡①t♦ ❞❡ tr❛✲

❜❛❧❤♦✱ ♦ ❡rr♦ ❤✉♠❛♥♦ ❢♦✐ ❡s❝♦❧❤✐❞♦ ❝♦♠♦ ♣❛râ♠❡tr♦ ♣❛r❛ q✉❛♥t✐✜❝❛r ♦ ♣❡s♦ ❞❛s ✈❛r✐á✈❡✐s

❞❡✈✐❞♦ à s✉❛ r❡❧❛çã♦ ❝♦♠ ❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✶✼❪✱ ❛s ❡♠♦çõ❡s ♥❡❣❛t✐✈❛s ❛❢❡t❛♠ ♦ ✐♥❞✐✈í❞✉♦ ♥❛ ❡✜❝✐ê♥❝✐❛ ❞♦ ♣r♦❝❡s✲

s❛♠❡♥t♦ ❡♠ ✉♠❛ t❛r❡❢❛ ❝♦❣♥✐t✐✈❛✳ ❆❧é♠ ❞✐ss♦ ❛s ❡♠♦çõ❡s ♥❡❣❛t✐✈❛s ❞❡✐①❛♠ ♦ ✐♥❞✐✈í❞✉♦

♠❛✐s s✉s❝❡♣tí✈❡❧ ❛ ❝♦♠❡t❡r ❡rr♦s ❬✷✺❪✳ ❏á ❛s ❡♠♦çõ❡s ♣♦s✐t✐✈❛s ❡stã♦ ❛ss♦❝✐❛❞❛s ❝♦♠ ❛

✢❡①✐❜✐❧✐❞❛❞❡ ❞❡ r❛❝✐♦❝í♥✐♦ ❡ ✉♠❛ ♠❛✐♦r ❝r✐❛t✐✈✐❞❛❞❡ ♥❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ❬✶✻❪✳

❈♦♥s✐❞❡r❛♥❞♦✲s❡ ♦ ❡rr♦ ❤✉♠❛♥♦✱ ❛ ♣r✐♠❡✐r❛ ♣❛rt❡ ❞❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛ é ♦ ❝á❧❝✉❧♦ ❞❛

♠❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ ❡ ♠❛tr✐③ ❞❡ ♣✲✈❛❧♦r✱ ♣❛r❛ ✈❡r✐✜❝❛r ❛ ❝♦rr❡❧❛çã♦ ❞♦s ❢❛t♦r❡s r❡❧❛❝✐♦✲

♥❛❞♦s ❛♦ ❝♦♥t❡①t♦ ❡ ♦ ❡rr♦✳ ❊♠ s❡❣✉✐❞❛✱ ❞❡✈❡ s❡r r❡❛❧✐③❛❞♦ ♦ t❡st❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡ ❞❛

✈❛r✐á✈❡❧ ❞❡ s❛í❞❛ ♣❛r❛ ✐❞❡♥t✐✜❝❛r q✉❛❧ t✐♣♦ ❞❡ ♠♦❞❡❧♦ ♣♦❞❡ s❡r ❛♣❧✐❝❛❞♦✳

◆♦ ❝❛s♦ ❞❡ ♥♦r♠❛❧✐❞❛❞❡✱ ❛♣❧✐❝❛✲s❡ ♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r ♠ú❧t✐♣❧❛✱ ♦♥❞❡ sã♦

✐❞❡♥t✐✜❝❛❞❛s ❛s ❡st✐♠❛t✐✈❛s ❞❡ ✐♥✢✉ê♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧✳ P♦❞❡✲s❡ ♦❜s❡r✈❛r ❝♦♠ ❡ss❛s

❡st✐♠❛t✐✈❛s q✉❡ ❝❛❞❛ ❢❛t♦r ♣♦ss✉✐ ✉♠ ✐♠♣❛❝t♦ ❞✐❢❡r❡♥t❡ ♥❛ ❞❡✜♥✐çã♦ ❞♦ ❝♦♥t❡①t♦✳ P♦r
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❡ss❛ r❛③ã♦✱ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s ♥❡❣❛t✐✈❛s✱ ♣♦s✐t✐✈❛s ♦✉ ♥❡✉tr❛s é r❡❛❧✐✲

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

✐♥✢✉ê♥❝✐❛✳

❆ ♣❛rt❡ ❞♦ ♠ét♦❞♦ r❡❧❛t✐✈❛ à ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s✱ ❝♦♥s✐st❡ ♥♦ ♣r♦❞✉t♦

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

♥♦ ♠♦❞❡❧♦✮✱ ❞✐✈✐❞✐❞♦ ♣❡❧❛ s♦♠❛ ❞♦s ♣❡s♦s✱ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❡q✉❛çã♦ ✭ ✸✳✶✮✳

C =
w1F1 + w2F2 + ...+ wiFi

w1 + w2 + ...+ wi

=

∑n

i=1wiFi∑n

i=1wi

✭✸✳✶✮

♦♥❞❡✱ C é ♦ ❝♦♥t❡①t♦✱ Fi sã♦ ♦s ❢❛t♦r❡s q✉❡ ❝❛r❛❝t❡r✐③❛♠ ♦ ❝♦♥t❡①t♦ ❡ wi ♦s r❡s♣❡❝t✐✈♦s

♣❡s♦s q✉❡ ❝❛❞❛ ✉♠ ❞♦s ❢❛t♦r❡s t❡♠ s♦❜r❡ ♦ ❝♦♥t❡①t♦✳ 0 ≤ Fi ≤ 2 ❡ Fi ∈ N✳

P❛r❛ ❝❛❞❛ ✉♠ ❞♦s ❢❛t♦r❡s ❞❡✈❡✲s❡ ❛ss♦❝✐❛r ✉♠ ✈❛❧♦r ❡♥tr❡ ✵ ❡ ✷✱ ♦♥❞❡ ♦ ✵ ❝♦rr❡s♣♦♥❞❡ ❛♦

♥í✈❡❧ ♠❛✐s ❜❛✐①♦ ❞❡ ❞❛❞♦ ❢❛t♦r✱ ✶ ❝♦rr❡s♣♦♥❞❡ ❛♦ ♥í✈❡❧ ✐♥t❡r♠❡❞✐ár✐♦ ❡ ✷ ❛♦ ♥í✈❡❧ ♠❛✐s ❛❧t♦✳

P♦r ❡①❡♠♣❧♦✱ ❞❛❞♦ ♦ ♥í✈❡❧ ❞❡ ❡①♣❡r✐ê♥❝✐❛ ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ✉♠❛ t❛r❡❢❛✿ ✵✱ ❝♦rr❡s♣♦♥❞❡

à ✉♠ ❜❛✐①♦ ♥í✈❡❧ ❞❡ ❡①♣❡r✐ê♥❝✐❛❀ ✶✱ à ✉♠ ♥í✈❡❧ ♠é❞✐♦ ❡ ✷✱ à ✉♠ ♥í✈❡❧ ❛❧t♦ ❞❡ ❡①♣❡r✐ê♥❝✐❛✳

❆♣❧✐❝❛♥❞♦ ❡st❛ ❡s❝❛❧❛✱ ♦ ❝♦♥t❡①t♦ r❡♣r❡s❡♥t❛❞♦ ♥❛ ❡q✉❛çã♦ ✭ ✸✳✶✮ t❡♠ ❝♦♠♦ r❡s✉❧t❛❞♦ ✉♠❛

❞❛s três ❡♠♦çõ❡s ❛♣r❡s❡♥t❛❞❛s ❛ s❡❣✉✐r✿

0 ≤ C < 1, Negativo

C = 1, Neutro

1 < C ≤ 2, Positivo

✭✸✳✷✮

❆ ú❧t✐♠❛ ❡t❛♣❛ ❞♦ ♠ét♦❞♦ é ❛ ❢✉sã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s

♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❝♦♠ ♦ ❝♦♥t❡①t♦

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

❡t❛♣❛ ❞❡ ❞❡❝✐sã♦✱ é r❡❛❧✐③❛❞❛ ✉♠❛ ❝♦♠❜✐♥❛çã♦ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s

❝❡r❡❜r❛✐s ❡ ❞♦ ❝♦♥t❡①t♦✱ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❚❛❜❡❧❛ ✸✳✷✳

✸✳✶ ❙í♥t❡s❡

◆❡st❡ ❈❛♣ít✉❧♦ ❢♦✐ ♣r♦♣♦st♦ ♦ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s ❡s✲

t✐♠✉❧❛❞❛s ❞✉r❛♥t❡ ♦s ❡✈❡♥t♦s ❞♦ ❝♦t✐❞✐❛♥♦✳ ❆ ❛rq✉✐t❡t✉r❛ ♣r♦♣♦st❛ é ❝♦♠♣♦st❛ ♣♦r ❞♦✐s

♠ó❞✉❧♦s ♣r✐♥❝✐♣❛✐s✿ ❝♦♥t❡①t♦ ❡ s✐♥❛✐s ❝❡r❡❜r❛✐s ❞♦ ✐♥❞✐✈í❞✉♦✳

P❛r❛ ❝❛❞❛ ♠ó❞✉❧♦✱ ❢♦r❛♠ ❛♣r❡s❡♥t❛❞♦s ♦s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ♥❡st❡ tr❛❜❛❧❤♦✳ ❆ té❝♥✐❝❛

❞❡ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡s❝♦❧❤✐❞❛ ❢♦✐ ♦ ❊❊●✱ ❞❡✈✐❞♦ ❛ s✉❛ ♣♦rt❛❜✐❧✐❞❛❞❡✱ ❢á❝✐❧ ✉s♦✱

❜❛✐①♦ ❝✉st♦ ❡ ❜♦❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧✳ ❆s té❝♥✐❝❛s ✉s❛❞❛s ♥❛ s❡❧❡çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞♦s

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

❆s ✇❛✈❡❧❡ts sã♦ ✉♠❛ té❝♥✐❝❛ ❛♣r♦♣r✐❛❞❛ ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ s✐♥❛✐s ♥ã♦ ❡st❛❝✐✲

♦♥ár✐♦s ❡ ❝♦♠ ♠✉✐t♦s ❡✈❡♥t♦s tr❛♥s✐❡♥t❡s✱ ❝♦♠♦ é ♦ ❝❛s♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ❆ ❢❛♠í❧✐❛
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❚❛❜❡❧❛ ✸✳✷✿ ❙❛í❞❛ ❞♦ ♠ét♦❞♦ ❜❛s❡❛❞♦ ♥♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦

❈❧❛ss✐✜❝❛çã♦ ❞♦s ❙✐♥❛✐s ❈❡r❡❜r❛✐s ❈❧❛ss✐✜❝❛çã♦ ❞♦ ❈♦♥t❡①t♦ ❊♠♦çõ❡s ❘❡s✉❧t❛♥t❡s

P♦s✐✐✈♦✴❈❛❧♠♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❈❛❧♠♦

P♦s✐t✐✈♦✴❊①❝✐t❛❞♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦

◆❡❣❛t✐✈♦✴❈❛❧♠♦ P♦s✐t✐✈♦ ◆❡✉tr♦

◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ P♦s✐t✐✈♦ ◆❡✉tr♦

P♦s✐✐✈♦✴❈❛❧♠♦ ◆❡✉tr♦ P♦s✐t✐✈♦✴❈❛❧♠♦

P♦s✐t✐✈♦✴❊①❝✐t❛❞♦ ◆❡✉tr♦ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦

◆❡❣❛t✐✈♦✴❈❛❧♠♦ ◆❡✉tr♦ ◆❡❣❛t✐✈♦✴❈❛❧♠♦

◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ ◆❡✉tr♦ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦

P♦s✐t✐✈♦✴❈❛❧♠♦ ◆❡❣❛t✐✈♦ ◆❡✉tr♦

P♦s✐t✐✈♦✴❊①❝✐t❛❞♦ ◆❡❣❛t✐✈♦ ◆❡✉tr♦

◆❡❣❛t✐✈♦✴❈❛❧♠♦ ◆❡❣❛t✐✈♦ ◆❡❣❛t✐✈♦✴❈❛❧♠♦

◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ ◆❡❣❛t✐✈♦ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦

❞❡ ✇❛✈❡❧❡ts ✉t✐❧✐③❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ❢♦✐ ❞✐s❝✉t✐❞❛ ♥❛ ❙❡çã♦ ✷✳✹✳✷✳ ❆s r❡❞❡s ♥❡✉r❛✐s sã♦

s✐st❡♠❛s ❝♦♠♣✉t❛❝✐♦♥❛✐s ♣❛r❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ❞❡ ❛❞❛♣t❛çã♦ ❞❡ ❢✉♥çõ❡s ❡ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❡ ♣❛❞rõ❡s ❜❛s❡❛❞❛ ♥♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ ❝ér❡❜r♦ ❤✉♠❛♥♦✳ ◆❛ ❙❡çã♦ ✷✳✹✳✷✱ é

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

P♦r ✜♠✱ ❢♦✐ ❛♣r❡s❡♥t❛❞❛ ❛ ❛❜♦r❞❛❣❡♠ ❡s❝♦❧❤✐❞❛ ♣❛r❛ ❞❡✜♥✐çã♦ ❞♦ ❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦✱

❝♦♠♦ ✈✐st♦ ♥❛ ❙❡çã♦ ✷✳✻✳ P❛r❛ ♦❜t❡♥çã♦ ❞❛s ✐♥❢♦r♠❛çõ❡s ❞♦ ✉s✉ár✐♦ ❢♦✐ ❡s❝♦❧❤✐❞♦ ♦ ♠ét♦❞♦

❞♦s ✺ ❲s ❡ ✶ ❍✳ ❊ss❛ ❛❜♦r❞❛❣❡♠ ❢♦✐ ❛♣❧✐❝❛❞❛ ♥♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❙❡çã♦ ✹✳✷✳



❈❛♣ít✉❧♦ ✹

❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧

◆❡st❡ ❈❛♣ít✉❧♦ ❛♣r❡s❡♥t❛✲s❡ ✉♠ ❡st✉❞♦ ❞❡ ❝❛s♦ ♣❛r❛ ✈❛❧✐❞❛r ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛✲

♣ít✉❧♦ ✸✱ s❡♥❞♦ ❡st❡ ❞✐✈✐❞✐❞♦ ❡♠ três ❡t❛♣❛s✿ s✐♥❛✐s ❝❡r❡❜r❛✐s❀ ✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦❀

❡ s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦✳ ◆❛ ♣r✐♠❡✐r❛ ❡t❛♣❛✱ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s

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

s✐♥❛✐s ♥ã♦ ❢♦✐ ❡❢❡t✉❛❞❛ ♥♦ ❡s❝♦♣♦ ❞❡st❡ tr❛❜❛❧❤♦✳ ❆♦ ✐♥✈és ❞✐ss♦✱ ✉s♦✉✲s❡ ✉♠ ❜❛♥❝♦ ❞❡

❞❛❞♦s ❞❡ s✐♥❛✐s ❞❡ ❊❊● ❬✶❪✳

◆❛ s❡❣✉♥❞❛ ❡t❛♣❛✱ ❞❡✜♥✐✉✲s❡ ✉♠ ❡①♣❡r✐♠❡♥t♦ ♣❛r❛ ❛✈❛❧✐❛r ❛ ♣❛rt❡ ❞♦ ♠ét♦❞♦ r❡❢❡r❡♥t❡

❛♦ ❝♦♥t❡①t♦✳ P❛r❛ ✐ss♦✱ ❞✉❛s t❛r❡❢❛s r❡❛❧✐③❛❞❛s ♥♦ ❞✐❛✲❛✲❞✐❛ ♣♦r ♦♣❡r❛❞♦r❡s ❞❡ ✉♠❛ s✉✲

❜❡st❛çã♦ ❡❧étr✐❝❛ ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s ♣❛r❛ s❡r❡♠ ❞❡s❡♠♣❡♥❤❛❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❝♦♠

♦ ✉s♦ ❞❡ ✉♠ s✐♠✉❧❛❞♦r✳ ❉✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦ ❛❞q✉✐r✐✉✲s❡ ❞✐✈❡rs♦s ❞❛❞♦s ❞♦s ♣❛rt✐❝✐✲

♣❛♥t❡s✱ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ♣❡ss♦❛✐s✱ ♣s✐❝♦❧ó❣✐❝❛s✳ ❊ss❛s ✐♥❢♦r♠❛çõ❡s ❢♦r❛♠ ✉s❛❞❛s ♣❛r❛ ♦

r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦ ❝♦♥t❡①t♦✳

❆ t❡r❝❡✐r❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ❢♦✐ ✐♠♣❧❡♠❡♥t❛❞❛ ♣❛r❛ ✐❧✉str❛r ♦ ✉s♦ ❞♦ ♠ét♦❞♦ ♣r♦✲

♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ ❖ ❝❡♥ár✐♦ ❡ ♦ ♣r♦❝❡❞✐♠❡♥t♦ ❡①♣❡r✐♠❡♥t❛❧✱ ❛ss✐♠ ❝♦♠♦ ❛s ❢❡rr❛♠❡♥t❛s

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

✹✳✶ ❊t❛♣❛ ✶ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦

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

t✐♣♦s ❞❡ ❡♠♦çõ❡s✿ ❡①❝✐t❛❞♦✴♣♦s✐t✐✈♦✱ ❡①❝✐t❛❞♦✴♥❡❣❛t✐✈♦✱ ❝❛❧♠♦✴♣♦s✐t✐✈♦ ❡ ❝❛❧♠♦✴♥❡❣❛t✐✈♦✳

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

❤✉♠❛♥❛s ❞❡✈✐❞♦ ❛♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✉s❛❞♦ ♥❡st❡ ❡st✉❞♦ s❡r ❜❛s❡❛❞♦ ♥❡st❛ ❛❜♦r❞❛❣❡♠✳

✹✳✶✳✶ ❇❛♥❝♦ ❞❡ ❉❛❞♦s

◆♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❬✻✵❪ ✉s❛❞♦ ♥❡st❡ tr❛❜❛❧❤♦✱ ♦s ❛✉t♦r❡s ✉s❛r❛♠ ❝❧✐♣❡s

❞❡ ♠ús✐❝❛ ♣❛r❛ ❡st✐♠✉❧❛r ❡♠♦çõ❡s ♥♦s ♣❛rt✐❝✐♣❛♥t❡s ❞♦ ❡①♣❡r✐♠❡♥t♦✳ ■♥✐❝✐❛❧♠❡♥t❡✱ ❢♦r❛♠

✸✻



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✸✼

s❡❧❡❝✐♦♥❛❞♦s ✶✷✵ ❡stí♠✉❧♦s✳ ▼❡t❛❞❡ ❞❡ss❡s ❡stí♠✉❧♦s ❢♦✐ ❡s❝♦❧❤✐❞❛ ❛tr❛✈és ❞❡ ✉♠ ♠ét♦❞♦

s❡♠✐❛✉t♦♠át✐❝♦✱ ♦✉ s❡❥❛✱ ❢♦✐ ✉s❛❞❛ ❛ ♣á❣✐♥❛ ❞❛ ✐♥t❡r♥❡t ❞❡ ♠ús✐❝❛ ▲❛st✳❢♠ ❬✸❪✳

◆♦ ▲❛st✳❢♠✱ ♦ ✉s✉ár✐♦ ♣♦❞❡ ❛❝♦♠♣❛♥❤❛r ❛s ♠ús✐❝❛s q✉❡ ❡❧❡ ❣❡r❛❧♠❡♥t❡ ❡s❝✉t❛ ❡ r❡❝❡❜❡r

r❡❝♦♠❡♥❞❛çõ❡s ❞❡ ♥♦✈❛s ♠ús✐❝❛s ❡ ❡✈❡♥t♦s✳ ❆❧é♠ ❞✐ss♦✱ ♦s ✉s✉ár✐♦s ❞♦ ▲❛st✳❢♠ t❛♠❜é♠

♣♦❞❡♠ ❛tr✐❜✉✐r ♦♣✐♥✐õ❡s às ♠ús✐❝❛s✳ ▼✉✐t❛s ❞❛s ♦♣✐♥✐õ❡s ❛tr✐❜✉í❞❛s tr❛③❡♠ s✐❣♥✐✜❝❛❞♦s

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

❢♦✐ r❡❛❧✐③❛❞❛ ❛ s❡❧❡çã♦ ❞❡ ✻✵ ❡stí♠✉❧♦s ♣❡❧♦ ▲❛st✳❢♠ é ❞✐s❝✉t✐❞♦ ❡♠ ❬✻✵❪✳

❖s ✻✵ ❡stí♠✉❧♦s r❡st❛♥t❡s ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞♦s ♠❛♥✉❛❧♠❡♥t❡✳ ❆♣ós ❛ s❡❧❡çã♦ ❞♦s ❡s✲

tí♠✉❧♦s✱ ✉♠ ♠✐♥✉t♦ ❞❡ ❝❛❞❛ ❝❧✐♣❡ ❞❡ ♠ús✐❝❛ ❢♦✐ ❡①tr❛í❞♦ ♣❛r❛ s❡r ✉s❛❞♦ ♥❛ ✐♥❞✉çã♦ ❞❡

❡♠♦çõ❡s ♥♦s ♣❛rt✐❝✐♣❛♥t❡s✳ ❆ s❡❧❡çã♦ ❞❡ss❛ ❛♠♦str❛ ❞❡ ✉♠ ♠✐♥✉t♦ ❞❡ ❝❛❞❛ ❝❧✐♣❡ ❞❡ ♠ús✐❝❛

❢♦✐ r❡❛❧✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❝❛r❣❛ ❡♠♦❝✐♦♥❛❧ ❞❡ ❝❛❞❛ tr❡❝❤♦ ♠✉s✐❝❛❧✳ ❋✐♥❛❧♠❡♥t❡✱ ❢♦r❛♠

❡s❝♦❧❤✐❞♦s ✹✵ ❡stí♠✉❧♦s ♣❛r❛ s❡r❡♠ ✉s❛❞♦s ♥♦ ❡①♣❡r✐♠❡♥t♦✳ ❊ss❡s ❡stí♠✉❧♦s ❢♦r❛♠ ❡s❝♦✲

❧❤✐❞♦s ♣❛r❛ ✐♥❞✉③✐r q✉❛tr♦ ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ❡♠♦çõ❡s ♥♦s ✐♥❞✐✈í❞✉♦s✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱

♣♦s✐t✐✈♦✴❝❛❧♠♦✱ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦✳ ❖ ♣r♦t♦❝♦❧♦ ✉s❛❞♦ ♣❛r❛ r❡❛❧✐③❛çã♦

❞♦ ❡①♣❡r✐♠❡♥t♦ é ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✳

Triagem

Seção

Experimento

Tela com o número 

da triagem

Tela com 

uma cruz
Vídeo de 

Música

Auto 

avaliação

Triagem 1 Triagem 2 Triagem 20

Seção 1 Seção 2

❋✐❣✉r❛ ✹✳✶✿ Pr♦t♦❝♦❧♦ ❡①♣❡r✐♠❡♥t❛❧

❖s ❡①♣❡r✐♠❡♥t♦s ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❡♠ ❞♦✐s ❛♠❜✐❡♥t❡s ❧❛❜♦r❛t♦r✐❛✐s ❝♦♠ ❝♦♥tr♦❧❡ ❞❡

✐❧✉♠✐♥❛çã♦✳ ❚r✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ✜③❡r❛♠ ♣❛rt❡ ❞♦ ❡①♣❡r✐♠❡♥t♦✱ t❡♥❞♦ s❡✉s s✐♥❛✐s

❞❡ ❊❊● ❡ s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s ♣❡r✐❢ér✐❝♦s ❛❞q✉✐r✐❞♦s ❝♦♠ ♦ s✐st❡♠❛ ❇✐♦s❡♠✐ ❆❝t✐✈❡ ❚✇♦✳

❋♦r❛♠ ✉s❛❞♦s ❞♦✐s ❝♦♠♣✉t❛❞♦r❡s ♥❡ss❡ ❡①♣❡r✐♠❡♥t♦✱ ✉♠ ♣❛r❛ ❛r♠❛③❡♥❛r ♦s ❞❛❞♦s ❡ ♦✉tr♦

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

❡♥✈✐❛❞♦s ♠❛r❝❛❞♦r❡s ❞❡ ✉♠ ❝♦♠♣✉t❛❞♦r ♣❛r❛ ♦ ♦✉tr♦✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✱ é ❛♣r❡s❡♥t❛❞❛ ❛

♠♦♥t❛❣❡♠ ❞♦ ❡①♣❡r✐♠❡♥t♦✳

❖s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ❛ ✉♠❛ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠ ❞❡ ✺✶✷ ❍③ ✉s❛♥❞♦

✸✷ ❡❧❡tr♦❞♦s ♣♦s✐❝✐♦♥❛❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ s✐st❡♠❛ ■♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲✶✵✳ ❚r❡③❡ s✐♥❛✐s

✜s✐♦❧ó❣✐♦❝♦s ♣❡r✐❢ér✐❝♦s t❛♠❜é♠ ❢♦r❛♠ ❛r♠❛③❡♥❛❞♦s✱ ❡♥tr❡ ❡❧❡s✱ ♦s ♠♦✈✐♠❡♥t♦s ♦❝✉❧❛r❡s✱



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✸✽

Dispositivo de EEG e 

sinais periféricos

Aquisição de EEG e 

vídeo

Estímulo

Sinal de 

Sincronização

❋✐❣✉r❛ ✹✳✷✿ ▼♦♥t❛❣❡♠ ❞♦ ❡①♣❡r✐♠❡♥t♦

♠♦✈✐♠❡♥t♦s ♠✉s❝✉❧❛r❡s ❞❛ ❢❛❝❡✱ t❡♠♣❡r❛t✉r❛ ❡ ♣r❡ssã♦ ❞♦ s❛♥❣✉❡✳ ❆❧é♠ ❞✐ss♦✱ ♣❛r❛ ✷✷

❞♦s ✸✷ ♣❛rt✐❝✐♣❛♥t❡s ❞♦s ❡①♣❡r✐♠❡♥t♦s ❢♦✐ ❛r♠❛③❡♥❛❞♦ ♦ ✈í❞❡♦ ❞♦s ♠❡s♠♦s ♥❛ ♣♦s✐çã♦

❢r♦♥t❛❧ ✉s❛♥❞♦ ✉♠❛ ❝â♠❡r❛ s♦♥② ❉❈❘✲❍❈✷✼❊✳

❈♦♠♦ r❡s✉❧t❛❞♦ ❞♦s ❡①♣❡r✐♠❡♥t♦s ♦❜t❡✈❡✲s❡ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❝♦♠♣♦st♦ ♣❡❧♦s s❡✲

❣✉✐♥t❡s ❛rq✉✐✈♦s✿

• ❖♥❧✐♥❡❴r❛t✐♥❣s ♥♦s ❢♦r♠❛t♦s ①❧s✱ ❝s✈✱ ♦❞s s♣r❡❛❞s❤❡❡t✳ ❈♦♥té♠ t♦❞❛s ❛s ❝❧❛ss✐✜❝❛✲

çõ❡s ✐♥❞✐✈✐❞✉❛✐s ❞❛ ❛✉t♦✲❛✈❛❧✐❛çã♦❀

• ❱✐❞❡♦❴❧✐st ♥♦s ❢♦r♠❛t♦s ①❧s✱ ❝s✈✱ ♦❞s s♣r❡❛❞s❤❡❡t✳ ❈♦♥té♠ ♦s ♥♦♠❡s ❞❛s ♣á❣✐♥❛s

❞♦ ❨♦✉❚✉❜❡ ❞♦s ✈í❞❡♦s ♠✉s✐❝❛✐s ✉t✐❧✐③❛❞♦s ♥❛ ❛✉t♦✲❛✈❛❧✐❛çã♦ ❡ ♥♦ ❡①♣❡r✐♠❡♥t♦ ❡ ❛s

❡st❛tíst✐❝❛s ❞❛s ❝❧❛ss✐✜❝❛çõ❡s ✐♥❞✐✈✐❞✉❛✐s ❞❛ ❛✉t♦✲❛✈❛❧✐❛çã♦❀

• P❛rt✐❝✐♣❛♥t❴r❛t✐♥❣s ♥♦s ❢♦r♠❛t♦s ①❧s✱ ❝s✈✱ ♦❞s s♣r❡❛❞s❤❡❡t✳ ❈♦♥té♠ t♦❞❛s ❛s ❝❧❛s✲

s✐✜❝❛çõ❡s r❡❛❧✐③❛❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦❀

• P❛rt✐❝✐♣❛♥t❴q✉❡st✐♦♥♥❛✐r❡ ♥♦s ❢♦r♠❛t♦s ①❧s✱ ❝s✈✱ ♦❞s s♣r❡❛❞s❤❡❡t✳ ❈♦♥té♠ ❛s r❡✲

♣♦st❛s ❞❛❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❛♦s q✉❡st✐♦♥ár✐♦s ❛♣❧✐❝❛❞♦s ❛♥t❡s ❞♦ ❡①♣❡r✐♠❡♥t♦❀

• ❋❛❝❡❴✈✐❞❡♦ ♥♦ ❢♦r♠❛t♦ ③✐♣✳ ❈♦♥té♠ ❛s ❣r❛✈❛çõ❡s ❞❡ ✈í❞❡♦ ❞❛ ❢❛❝❡ ♥❛ ♣♦s✐çã♦ ❢r♦♥t❛❧

❞♦s ♣❛rt✐❝✐♣❛♥t❡s ✶✲✷✷ ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦❀

• ❉❛t❛❴♦r✐❣✐♥❛❧ ♥♦ ❢♦r♠❛t♦ ③✐♣✳ ❈♦♥té♠ ♦s s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s ♦r✐❣✐♥❛✐s✱ ♦✉ s❡❥❛✱ ♥ã♦

♣r♦❝❡ss❛❞♦s✱ ❞♦s ✸✷ ♣❛rt✐❝✐♣❛♥t❡s ❛❞q✉✐r✐❞♦s ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦ ♥♦ ❢♦r♠❛t♦ ❇❉❋

✭❇✐♦s❡♠✐ ❉❛t❛ ❋♦r♠❛t✮❀

• ❉❛t❛❴♣r❡♣r♦❝❡ss❡❞ ♥♦s ❢♦r♠❛t♦s ③✐♣ ♣❛r❛ P②t❤♦♥ ❡▼❛t❧❛❜✳ ❈♦♥té♠ ♦s s✐♥❛✐s ✜s✐♦❧ó✲

❣✐❝♦s ♣ré✲♣r♦❝❡ss❛❞♦s ✭r❡♠♦çã♦ ❞♦s r✉í❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦s s✐♥❛✐s ❞❡ ❊❖●✱ r❡❞✉çã♦

❞❛ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠✱ ✜❧tr❛❣❡♠✱ s❡❣♠❡♥t❛çã♦✱ ❡t❝✮ ❞♦s ✸✷ ♣❛rt✐❝✐♣❛♥t❡s ❛❞q✉✐r✐❞♦s

♥♦ ❡①♣❡r✐♠❡♥t♦ ♥♦s ❢♦r♠❛t♦s ▼❛t❧❛❜ ❡ P②t❤♦♥ ✭♥✉♠♣②✮✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✸✾

❈♦♠♦ ❥á ❢♦✐ ✈✐st♦ ♥❛ ❙❡çã♦ ✷✳✸✱ ♦s s✐♥❛✐s ❛❞q✉✐r✐❞♦s ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸✱ ❢♦r❛♠ ✉s❛❞♦s

♣❛r❛ ❛✈❛❧✐❛r ❛ ♣❛rt❡ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❡st❡ tr❛❜❛❧❤♦ r❡❧❛❝✐♦♥❛❞❛ ❛♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳

❊ss❡s s✐♥❛✐s ❢♦r❛♠ ❡①tr❛í❞♦s ❛ ♣❛rt✐r ❞♦ ❛rq✉✐✈♦ ❉❛t❛❴♣r❡♣r♦❝❡ss❡❞ ♣❛r❛ ▼❛t❧❛❜✳ ❆s

❡t❛♣❛s ❞❡ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ss❡s s✐♥❛✐s sã♦ ❞✐s❝✉t✐❞❛s ♥❛s ♣ró①✐♠❛s

❙❡çõ❡s✳

✹✳✶✳✷ Pré✲Pr♦❝❡ss❛♠❡♥t♦

❖ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✉s❛❞♦ ♥❡st❡ tr❛❜❛❧❤♦ ❢♦✐ r❡❛❧✐③❛❞♦ ♣♦r

s❡✉s ❛✉t♦r❡s✱ ♥ã♦ s❡♥❞♦ ♣❛rt❡ ❞❡st❡ tr❛❜❛❧❤♦ ❡ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ❡♠ ❬✻✵❪✳ ❆ s❡❣✉✐r✱ sã♦

❛♣r❡s❡♥t❛❞❛s ❛s ❡t❛♣❛s ❞♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦✳

• ❛ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠ ❞♦s ❞❛❞♦s ❢♦✐ r❡❞✉③✐❞❛ ❞❡ ✺✶✷ ❍③ ♣❛r❛ ✶✷✽ ❍③✳ ❉❡ ❛❝♦r❞♦

❝♦♠ ♦ t❡♦r❡♠❛ ❞❡ ◆②q✉✐st✱ ✉♠ s✐♥❛❧ ❞❡✈❡ s❡r ❛♠♦str❛❞♦ ❛ ✉♠❛ t❛①❛ ♠❛✐♦r q✉❡

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

❝♦♠♣♦♥❡♥t❡ s❡❥❛ ❝❛♣t✉r❛❞❛ ❬✶✶✵❪✳ ❈♦♠♦ ❛ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛ ❞❡ ✐♥t❡r❡ss❡ é ♠❡♥♦r

q✉❡ ✻✹ ❍③✱ ❞❛❞♦ q✉❡ ♦ ❛✉t♦r ❡♠ ❬✻✵❪ ❝♦♥s✐❞❡r♦✉ ❣❛♠❛ ❝♦♠ ❢❛✐①❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ❡♥tr❡

✸✵ ❡ ✹✼ ❍③✱ ❛ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠ ❢♦✐ r❡❞✉③✐❞❛ ♣❛r❛ ✶✷✽ ❍③✳

• ♦s r✉í❞♦s ❞♦ s✐♥❛❧ ❞❡ ❊❊● ❞❡✈✐❞♦ ❛♦ s✐♥❛❧ ❞❡ ❊❖● ❢♦r❛♠ r❡♠♦✈✐❞♦s ✉s❛♥❞♦ ❛ té❝♥✐❝❛

s❡♣❛r❛çã♦ ❝❡❣❛ ❞❡ s✐♥❛✐s✳ ❚❛❧ té❝♥✐❝❛ é ✉s❛❞❛ ♣❛r❛ s❡♣❛r❛r ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❢♦♥t❡s

❞❡ s✐♥❛✐s ❞❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ s✐♥❛✐s ♠✐st♦s s❡♠ ♥❡♥❤✉♠❛ ✐♥❢♦r♠❛çã♦ ♦✉ ♠✉✐t♦ ♣♦✉❝❛

✐♥❢♦r♠❛çã♦ ❞❛s ❢♦♥t❡s ❞❡ s✐♥❛✐s ❡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❢✉sã♦ ❞♦s s✐♥❛✐s❀

• ❢♦✐ ❛♣❧✐❝❛❞♦ ✉♠ ✜❧tr♦ ♣❛ss❛✲❢❛✐①❛ ❝♦♠ ❢r❡q✉ê♥❝✐❛ ❞❡ ❝♦rt❡ ♠í♥✐♠❛ ❞❡ ✹ ❍③ ❡ ♠á①✐♠❛

❞❡ ✹✺ ❍③ ❀

• ♦s ❞❛❞♦s ❢♦r❛♠ ♣♦♥❞❡r❛❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ✉♠❛ r❡❢❡rê♥❝✐❛ ❝♦♠✉♠❀

• ♦s ❞❛❞♦s ❢♦r❛♠ s❡❣♠❡♥t❛❞♦s ❡♠ ✻✵ s ❞❡ ❛♠♦str❛s✱ s❡♥❞♦ q✉❡ ♦s ✸ ♣r✐♠❡✐r♦s s❡❣✉♥❞♦s

❢♦r❛♠ r❡♠♦✈✐❞♦s✳

❖s s✐♥❛✐s ♣ré✲♣r♦❝❡ss❛❞♦s ❢♦r❛♠ ❛r♠❛③❡♥❛❞♦s ❡♠ tr✐♥t❛ ❡ ❞♦✐s ❛rq✉✐✈♦s ❝♦♠ ❢♦r♠❛t♦

❞♦ ▼❛t❧❛❜✱ ✉♠ ❛rq✉✐✈♦ ♣♦r ♣❛rt✐❝✐♣❛♥t❡ ❞♦ ❡①♣❡r✐♠❡♥t♦✳ ❖ ❛rq✉✐✈♦ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡

❝♦♥té♠ ❞♦✐s ❛rr❛②s ❞❡ ❞❛❞♦s✱ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❚❛❜❡❧❛ ✹✳✶✳

✹✳✶✳✸ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❙✐♥❛✐s

❈♦♠♦ ❥á ❢♦✐ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✷✳✹✳✷✱ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦ s✐♥❛❧ s❡ ❞✐✈✐❞❡ ❡♠ ❞✉❛s ❡t❛♣❛s✿

❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❡ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s ❡♠ ❡♠♦çõ❡s✳

◆❡st❡ tr❛❜❛❧❤♦✱ ✉s♦✉✲s❡ ❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❡ ❛s r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♣❛r❛ s❡❧❡❝✐♦♥❛r



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✵

◆♦♠❡ ❞♦ ❆rr❛② ❋♦r♠❛ ❞♦ ❆rr❛② ❈♦♥t❡ú❞♦ ❞♦ ❆rr❛②

❞❛t❛ ✹✵ ① ✹✵ ① ✽✵✻✹ ❱í❞❡♦✴tr✐❛❣❡♠ ① ❝❛♥❛❧ ① ❞❛❞♦s

❧❛❜❡❧s ✹✵ ① ✹ ❱í❞❡♦✴tr✐❛❣❡♠ ① rót✉❧♦✭✈❛❧ê♥❝✐❛✱ ❡①❝✐t❛çã♦✱

❞♦♠✐♥â♥❝✐❛✱ ❧✐❦✐♥❣✮

❚❛❜❡❧❛ ✹✳✶✿ ❋♦r♠❛t♦ ❞♦ ❛rq✉✐✈♦ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡

❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊● ❞❡s❡❥❛❞❛s ❡ ❝❧❛ss✐✜❝❛r ❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s ❡♠ ❡♠♦çõ❡s✱

r❡s♣❡❝t✐✈❛♠❡♥t❡✳

❙❡❧❡çã♦ ❞❛s ❈❛r❛❝t❡ríst✐❝❛s ❞♦ ❙✐♥❛❧ ❞❡ ❊❊●

◆❡st❡ tr❛❜❛❧❤♦✱ ✉s♦✉✲s❡ ❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❞✐s❝r❡t❛ ❉❛✉❜❡❝❤✐❡s ✹✱ ❝♦♠♦ ❢♦✐ ❞✐s❝✉t✐❞♦

♥❛ ❙❡çã♦ ✷✳✹✳✷✱ ♣❛r❛ s❡❧❡❝✐♦♥❛r ❛s ❝❛r❛❝t❡ríst✐❝❛s t❡t❛ ❡ ❛❧❢❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳

❈♦♠♦ ♦s ❛rq✉✐✈♦s ❝♦♠ ♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s sã♦ ♣ré✲♣r♦❝❡ss❛❞♦s ❡

❡stã♦ ♥♦ ❢♦r♠❛t♦ ❞❛ ❢❡rr❛♠❡♥t❛ ▼❛t❧❛❜ ❬✹❪✱ ♣❛r❛ ❧❡✐t✉r❛ ❞❡ss❡s s✐♥❛✐s ✐♠♣❧❡♠❡♥t♦✉✲s❡

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

❝❛r❛❝t❡ríst✐❝❛s ❞❡❧t❛✱ t❡t❛✱ ❛❧❢❛✱ ❜❡t❛ ❡ ❣❛♠❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳

Pr✐♠❡✐r❛♠❡♥t❡✱ ♦s s✐♥❛✐s ❞❡ ❊❊● ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠ ❝❛rr❡❣❛❞♦s ♥♦

▼❛t❧❛❜✳ P♦ré♠✱ ❛♣❡♥❛s ♦ s✐♥❛❧ ❛r♠❛③❡♥❛❞♦ ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸ ❢♦✐ ❡①tr❛í❞♦ ❞❡ ❝❛❞❛

✉♠ ❞♦s ❛rq✉✐✈♦s ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s✳ ❯♠❛ ❛♠♦str❛ ❞♦ s✐♥❛❧ ❞♦ ❝❛♥❛❧ ❆❋✸ é ❛♣r❡s❡♥t❛❞❛

♥❛ ❋✐❣✉r❛ ✹✳✸✳

❋✐❣✉r❛ ✹✳✸✿ ❆♠♦str❛ ❞❡ s✐♥❛❧ ❛❞q✉✐r✐❞❛ ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸

❖s ❞❛❞♦s ❞❡ ❊❊● ❡①tr❛í❞♦s ❢♦r❛♠ ❣✉❛r❞❛❞♦s ❡♠ ✉♠ ♥♦✈♦ ❛rq✉✐✈♦ ♣♦r ♣❛rt✐❝✐♣❛♥t❡✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✶

◆❛ t❛❜❡❧❛ ✹✳✷ ❛♣r❡s❡♥t❛✲s❡ ♦ ❢♦r♠❛t♦ ❞❡ss❡s ❛rq✉✐✈♦s✳

❚❛❜❡❧❛ ✹✳✷✿ ❋♦r♠❛t♦ ❞♦ ♥♦✈♦ ❛rq✉✐✈♦ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡

◆♦♠❡ ❞♦ ❆rr❛② ❋♦r♠❛ ❞♦ ❆rr❛② ❈♦♥t❡ú❞♦ ❞♦ ❆rr❛②

❞❛t❛ ✹✵ ① ✽✵✻✹ ❱í❞❡♦✴tr✐❛❣❡♠ ① ❞❛❞♦s

❉❡♣♦✐s ❞❡ s❡❧❡❝✐♦♥❛r ♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ❝❛♥❛❧ ❆❋✸✱ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❞❡❝♦♠♣♦s✐çã♦

❞❡ ♥í✈❡❧ ✹ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ✉s❛♥❞♦ ❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❉❛✉❜❡❝❤✐❡s ✹✳ ❖ ♥í✈❡❧ ✹

❢♦✐ ✉s❛❞♦ ♣♦✐s✱ ❛♣❡s❛r ❞❛ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s s❡r

✺✶✷ ❍③✱ ♥♦ ♣ré✲♣r♦❝❡ss❛♠❡♥t♦ ❞♦ s✐♥❛❧ ❡ss❛ t❛①❛ ❢♦✐ r❡❞✉③✐❞❛ à ✶✷✽ ❍③✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦

♥❛ ❙❡çã♦ ✹✳✶✳✷✳ ❆ ❞❡❝♦♠♣♦s✐çã♦ ❞❡ ♥í✈❡❧ ✹ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❢♦✐ r❡❛❧✐③❛❞❛ ❝♦♠ ❛ ❢✉♥çã♦

✇❛✈❡❞❡❝✳ ❆ s✐♥t❛①❡ ❞❡ss❛ ❢✉♥çã♦ é ❛♣r❡s❡♥t❛❞❛ ❛ s❡❣✉✐r✿

[C,L] = wavedec(X,N,wname) ✭✹✳✶✮

♦♥❞❡✱ ❳ é ♦ s✐♥❛❧ ❛ s❡r ❞❡❝♦♠♣♦st♦✱ ◆ é ♦ ♥í✈❡❧ ❞❛ ❞❡❝♦♠♣♦s✐çã♦ ❡ ✇♥❛♠❡ é ♦ t✐♣♦ ❞❛

tr❛♥❢♦r♠❛❞❛ ✇❛✈❡❧❡t✳

❆ ❢✉♥çã♦ ✇❛✈❡❞❡❝ r❡t♦r♥❛ ❛ ✇❛✈❡❧❡t ❞❡ ❞❡❝♦♠♣♦s✐çã♦ ❞♦ s✐♥❛❧ ♥♦ ♥í✈❡❧ ◆✳ ❆ ❡str✉t✉r❛

❞❡ ❞❡❝♦♠♣♦s✐çã♦ ❞❡ s❛í❞❛ ❝♦♥té♠ ♦ ✈❡t♦r ✇❛✈❡❧❡t ❞❡ ❞❡❝♦♠♣♦s✐çã♦ ❈ ❡ ♦ ✈❡t♦r ▲✳ ❖

✈❡t♦r ❈ é ❝♦♠♣♦st♦ ♣❡❧♦s ❝♦❡✜❝✐❡♥t❡s ❞❛s ✇❛✈❡❧❡ts ❡ ♦ ✈❡t♦r ▲ ❝♦♥té♠ ♦ t❛♠❛♥❤♦ ❞❡ss❡s

❝♦❡✜❝✐❡♥t❡s✳ ◆❛ ❋✐❣✉r❛ ✹✳✹✱ ❛♣r❡s❡♥t❛✲s❡ ❛ ❡str✉t✉r❛ ❞❡ss❡s ✈❡t♦r❡s t❡♥❞♦ ❝♦♠♦ ❡①❡♠♣❧♦

❛ tr❛♥s❢♦r♠❛❞❛ ✇❛✈❡❧❡t ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦✳

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



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✷

❖ ♣ró①✐♠♦ ♣❛ss♦ ❢♦✐ ❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊●✱ s❡♥❞♦ q✉❡ ❛♣❡♥❛s

♦s r✐t♠♦s t❡t❛ ❡ ❛❧❢❛ sã♦ r❡❧❡✈❛♥t❡s ♥❡st❡ tr❛❜❛❧❤♦✱ ♣♦✐s ❡stã♦ r❡❧❛❝✐♦♥❛❞❛s ❝♦♠ ❛s ❡♠♦çõ❡s

❤✉♠❛♥❛s✳ ◆❛ ❚❛❜❡❧❛ ✹✳✸✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ✈❛❧♦r❡s ❞❛s ❝♦♠♣♦♥❡♥t❡s ❞♦ s✐♥❛❧ ❞❡ ❊❊●

❡ s✉❛s ❢r❡q✉ê♥❝✐❛s r❡❧❛❝✐♦♥❛❞❛s ❝♦♠ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊●✳

❚❛❜❡❧❛ ✹✳✸✿ ❈♦♠♣♦♥❡♥t❡s ❛ss♦❝✐❛❞❛s às ❝❛r❛❝t❡ríst✐❝❛s rít♠✐❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊●

❈♦♠♣♦♥❡♥t❡s ❈❛r❛❝t❡ríst✐❝❛s ❋r❡q✉ê♥❝✐❛s

A4 ❞❡❧t❛ ✶ ✲ ✹ ❍③

D4 t❡t❛ ✹ ✲ ✽ ❍③

D3 ❛❧❢❛ ✽ ✲ ✶✻ ❍③

D2 ❜❡t❛ ✶✻ ✲ ✸✷ ❍③

D1 ❣❛♠❛ ✸✷ ✲ ✻✹ ❍③

❆s ❝❛r❛❝t❡rís❝❛s ❞♦ s✐♥❛❧ ❞❡ ❊❊● ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s ❛tr❛✈és ❞❛ ❢✉♥çã♦ ✇r❝♦❡❢✱ ✉s❛❞❛

♣❛r❛ ❞❡t❡r♠✐♥❛r ❛s ❛♣r♦①✐♠❛çõ❡s ❡ ❞❡t❛❧❤❡s ❞❡ ✉♠ s✐♥❛❧ ✉♥✐❞✐♠❡♥s✐♦♥❛❧ ❞❛❞❛ ✉♠❛ ❡str✉✲

t✉r❛ ❬❈✱▲❪ ❡ ✉♠ t✐♣♦ ❡s♣❡❝í✜❝♦ ❞❡ ✇❛✈❡❧❡t✳ ❆ s✐♥t❛①❡ ❞❛ ❢✉♥çã♦ ✇r❝♦❡❢ é ❛♣r❡s❡♥t❛❞❛ ❛

s❡❣✉✐r✿

X = wrcoef(type,C,L,wname,N) ✭✹✳✷✮

♦♥❞❡✱ t②♣❡ ♣♦❞❡ s❡r ✏❞ ✑ s❡ ♦ s✐♥❛❧ ❛ s❡r ❞❡t❡r♠✐♥❛❞♦ ❢♦r ✉♠ ❞❡t❛❧❤❡ ❞❛ ✇❛✈❡❧❡t ♦✉ ✏❛✑ s❡

❢♦r ✉♠❛ ❛♣r♦①✐♠❛çã♦✱ ✇♥❛♠❡ é ♦ t✐♣♦ ❞❛ ✇❛✈❡❧❡t ❡ ◆ ♦ ♥í✈❡❧ ❞❡s❡❥❛❞♦✳ ◆❛ ❋✐❣✉r❛ ✹✳✺✱

❛♣r❡s❡♥t❛♠✲s❡ ❡①❡♠♣❧♦s ❞♦s ❣rá✜❝♦s q✉❡ ✐❧✉str❛♠ ♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱ ♦s ❞❡t❛❧❤❡s D1 ✭❣❛♠❛✮✱

D2 ✭❜❡t❛✮✱ D3 ✭❛❧❢❛✮ ❡ D4 ✭t❡t❛✮ ❡ ❛ ❛♣r♦①✐♠❛çã♦ A4 ✭❞❡❧t❛✮✳

❋✐❣✉r❛ ✹✳✺✿ ●rá✜❝♦s ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱ ❞♦s ❞❡t❛❧❤❡s D1✱ D2✱ D3 ❡ D4 ❡ ❞❛ ❛♣r♦①✐♠❛çã♦ A4



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✸

❆♣ós ❛ ♦❜t❡♥çã♦ ❞❡ t❡t❛ ❡ ❛❧❢❛✱ ❢♦r❛♠ ❝❛❧❝✉❧❛❞♦s ♦s ✈❛❧♦r❡s ❞❛ ❡♥tr♦♣✐❛ ❡ ❡♥❡r❣✐❛ ❞❡ss❡s

s✐♥❛✐s✳ ❆ ❡♥tr♦♣✐❛ ❢♦✐ ❝❛❧❝✉❧❛❞❛ ❝♦♠ ❛ ❢✉♥çã♦ ✇❡♥tr♦♣②✱ q✉❡ ♣♦ss✉✐ ❛ s❡❣✉✐♥t❡ s✐♥t❛①❡✿

Entropia = wentropy(X,T,P ) ✭✹✳✸✮

♦♥❞❡✱ ❳ é ♦ s✐♥❛❧ q✉❡ s❡ ❞❡s❡❥❛ ❝❛❧❝✉❧❛r ❛ ❡♥tr♦♣✐❛✱ ❚ é ♦ t✐♣♦ ❞❡ ❡♥tr♦♣✐❛ ❡ P é ✉♠

♣❛râ♠❡tr♦ ♦♣❝✐♦♥❛❧ ❡ ❞❡♣❡♥❞❡ ❞❡ ❚✳ ◆❛s ❋✐❣✉r❛s ✹✳✻ ❡ ✹✳✼ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ❣rá✜❝♦s

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

❋✐❣✉r❛ ✹✳✻✿ ●rá✜❝♦s ❞❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛

❋✐❣✉r❛ ✹✳✼✿ ●rá✜❝♦s ❞❛ ❡♥❡r❣✐❛s ❞❡ t❡t❛

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

❡♥❡r❣✐❛s ♣❛r❛ ❝❛❞❛ ❝❛r❛❝t❡ríst✐❝❛ ✭t❡t❛ ♦✉ ❛❧❢❛✮ ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✳ ❈♦♠♦ ❢♦✐



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✹

❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✹✳✶✳✶✱ ♣❛r❛ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ t❡♠✲s❡ q✉❛r❡♥t❛ tr✐❛❣❡♥s✱ ❡ ❝❛❞❛ tr✐❛❣❡♠

♣♦ss✉✐ ♣♦ss✉✐ ✽✵✻✹ ❛♠♦str❛s✳ P❛r❛ ❝❛❞❛ tr✐❛❣❡♠ ❢♦r❛♠ ❝❛❧❝✉❧❛❞♦s ♦s ✈❛❧♦r❡s ❞❡ ❡♥tr♦♣✐❛

❡ ❞❡ ❡♥❡r❣✐❛ ❞❡ ❛❧❢❛ ❡ ❞❡ t❡t❛✳

❈❧❛ss✐✜❝❛çã♦ ❞❛s ❈❛r❛❝t❡ríst✐❝❛s ❞♦ ❙✐♥❛❧ ❞❡ ❊❊●

◆❡st❡ tr❛❜❛❧❤♦✱ ❢♦✐ ✉s❛❞♦ ♦ ❛❧❣♦r✐t♠♦ r❡❞❡s ♥❡✉r❛✐s ❛rt✐✜❝✐❛✐s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡✲

ríst✐❝❛s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ q✉❛tr♦ t✐♣♦s ❞❡ ❡♠♦çõ❡s✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱

♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦✳

◆✉♠❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ❡①✐st❡♠ ✈ár✐♦s ♣❛râ♠❡tr♦s ❛ s❡r❡♠ ❞❡✜♥✐❞♦s✱ ❝♦♠♦ ♦ ♥ú✲

♠❡r♦ ❞❡ ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s✱ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♥❡✉rô♥✐♦s ❡♠ ❝❛❞❛ ❝❛♠❛❞❛ ❞❛ r❡❞❡ ❡ ♦

♠ét♦❞♦ ❞❡ tr❡✐♥❛♠❡♥t♦✳ ❆ ❡s❝♦❧❤❛ ❞❡ss❡s ♣❛râ♠❡tr♦s ♥❡st❡ tr❛❜❛❧❤♦ ❢♦✐ r❡❛❧✐③❛❞❛ ❜❛s❡❛❞❛

♥❛ ❧✐t❡r❛t✉r❛ ❡ ❡♠ ❛❧❣✉♥s ❡①♣❡r✐♠❡♥t♦s ❝✉❥♦s r❡s✉❧t❛❞♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❆♣ê♥❞✐❝❡ ❆✳

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

❛ s❡r ✉s❛❞❛✳ ❖ t✐♣♦ ❞❡ r❡❞❡ ❡s❝♦❧❤✐❞♦ ❢♦✐ ✉♠❛ r❡❞❡ ❞✐r❡t❛ ❞❡ ♠ú❧t✐♣❧❛s ❝❛♠❛❞❛s✳ ❊ss❡

t✐♣♦ ❞❡ r❡❞❡ é ✉s❛❞♦ ❡♠ ♣r♦❜❧❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ♣❛❞rõ❡s ❬✷✵❪✳ ❯♠❛ r❡❞❡ ❞✐r❡t❛

é ❝r✐❛❞❛ ❛tr❛✈és ❞❛ ❢✉♥çã♦ ♥❡✇✛ ❡♠ ▼❛t❧❛❜ ❬✷✵❪✳ ❆ s✐♥t❛①❡ ❞❡ t❛❧ ❢✉♥çã♦ é ❛♣r❡s❡♥t❛❞❛

❛ s❡❣✉✐r✿

net = newff(P,T,[S1S2...S(N−l)],TF1TF2...TFNl,BTF,BLF,PF,IPF,OPF,DDF )

✭✹✳✹✮

s❡♥❞♦✱

• P ❛ ♠❛tr✐③ R ① Q1 ❞❡ ❘ ✈❡t♦r❡s ❞❡ ❡♥tr❛❞❛ ❝♦♠ Q1 ❛♠♦str❛s❀

• ❚ ❛ ♠❛tr✐③ SN ① Q2 ❞❡ ❙◆ ✈❡t♦r❡s ❞❡ ❛❧✈♦s ❝♦♠ Q2 ❛♠♦str❛s❀

• Si ♦ t❛♠❛♥❤♦ ❞❛ ❝❛♠❛❞❛ ✐✱ ♣❛r❛ ◆✲✶ ❝❛♠❛❞❛s✳ ❈❛s♦ ♥ã♦ s❡❥❛ ❞❡✜♥✐❞♦✱ ♦ ♣❛❞rã♦

♣❛r❛ ❡ss❡ ♣❛râ♠❡tr♦ é ❬❪ ❡ ♥❡ss❡ ❝❛s♦ ♥ã♦ ❡①✐st❡♠ ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s✳ ❖ t❛♠❛♥❤♦

❙◆ ❞❛ ❝❛♠❛❞❛ ❞❡ s❛í❞❛ é ❞❡✜♥✐❞♦ ❛ ♣❛rt✐r ❞❡ ❚ ❀

• TFi é ❛ ❢✉♥çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ ❞❛ ❝❛♠❛❞❛ ✐✳ ❈❛s♦ ♥ã♦ s❡❥❛ ❞❡✜♥✐❞♦✱ ♦ ♣❛❞rã♦

✉s❛❞♦ ♣❛r❛ ❡st❡ ♣❛râ♠❡tr♦ é t❛♥s✐❣ ✭t❛♥❣❡♥t❡ ❤✐♣❡r❜ó❧✐❝❛ s✐❣♠♦✐❞❡✮ ♣❛r❛ ❛s ❝❛♠❛❞❛s

❡s❝♦♥❞✐❞❛s ❡ ♣✉r❡❧✐♥ ♣❛r❛ ❛ ❝❛♠❛❞❛ ❞❡ s❛í❞❛❀

• ❇❚❋ é ❛ ❢✉♥çã♦ ✉s❛❞❛ ♣❛r❛ ♦ tr❡✐♥❛♠❡♥t♦ ❞❛ r❡❞❡ ✭♦ ♣❛❞rã♦ é tr❛✐♥❧♠✮❀

• ❇▲❋ é ❛ ❢✉♥çã♦ ❞❡ ❛♣r❡♥❞✐③❛❣❡♠ ♣❛r❛ ❞❡✜♥✐çã♦ ❞♦s ♣❡s♦s✴❜✐❛s✳ ❆ ❢✉♥çã♦ ♣❛❞rã♦ é

❞❡✜♥✐❞❛ ❝♦♠♦ ❧❡❛r♥❣❞♠❀

• P❋ é ❛ ❢✉♥çã♦ ❞❡ ❞❡s❡♠♣❡♥❤♦✳ ❆ ❢✉♥çã♦ ♣❛❞rã♦ é ❛ ♠s❡❀



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✺

• ■P❋ é ♦ ✈❡t♦r ❝♦♠ ❛s ❢✉♥çõ❡s ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ ❡♥tr❛❞❛✳ ❖ ✈❡t♦r ♣❛❞rã♦ é

✜①✉♥❦♥♦✇♥s✱ r❡♠♦✈❡❝♦♥st❛♥tr♦✇s✱ ♠❛♣♠✐♥♠❛❀

• ❖P❋ é ♦ ✈❡t♦r ❝♦♠ ❛s ❢✉♥çõ❡s ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ s❛í❞❛✳ ❖ ✈❡t♦r ♣❛❞rã♦ é r❡♠♦✲

✈❡❝♦♥st❛♥tr♦✇s✱ ♠❛♣♠✐♥♠❛① ❀

• ❉❉❋ é ❛ ❢✉♥çã♦ q✉❡ ❞❡✜♥❡ ♦ ♠♦❞♦ ♣❡❧♦ q✉❛❧ é r❡❛❧✐③❛❞❛ ❛ ❞✐✈✐sã♦ ❞♦s ❞❛❞♦s✳ ❆

❢✉♥çã♦ ♣❛❞rã♦ é ❛ ❞✐✈✐❞❡r❛♥❞✳

❆ ♠❛tr✐③ P ❞❡ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ❢♦✐ ❞❡✜♥✐❞❛ ❝♦♠♦ ✉♠ ✈❡t♦r ❝♦♠ ❛s

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

❆ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ❢♦✐ tr❡✐♥❛❞❛ ❝♦♠ q✉❛tr♦ ❞✐❢❡r❡♥t❡s ✈❡t♦r❡s ❞❡ ❡♥tr❛❞❛✳ ❈❛❞❛

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

q✉❛r❡♥t❛ ❡❧❡♠❡♥t♦s✱ s❡♥❞♦ q✉❡ ❝❛❞❛ ❡❧❡♠❡♥t♦ ❝♦rr❡s♣♦♥❞❡ ❛ ✉♠❛ ❞❛s q✉❛tr♦ ❡♠♦çõ❡s

❝✐t❛❞❛s ♥♦ ✐♥í❝✐♦ ❞❡st❛ ❙❡çã♦✳ Pr✐♠❡✐r❛♠❡♥t❡✱ t❡st♦✉✲s❡ ❛ r❡❞❡ t❡♥❞♦ ❝♦♠♦ ❡♥tr❛❞❛ ✉♠

✈❡t♦r ❝♦♠ ❛s ❡♥❡r❣✐❛s ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❊♠ ✉♠ s❡❣✉♥❞♦ ♠♦♠❡♥t♦✱ ❛♣❧✐❝♦✉✲s❡ à ❡♥tr❛❞❛

❞❛ r❡❞❡ ✉♠ ✈❡t♦r ❝♦♠ ♦s ✈❛❧♦r❡s r❡❢❡r❡♥t❡s à ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❉❡♣♦✐s✱ ✉s♦✉✲s❡

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

ú❧t✐♠♦✱ ❛♣❧✐❝♦✉✲s❡ ✉♠ ✈❡t♦r ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡t❡ t❡t❛ à ❡♥tr❛❞❛ ❞❛

r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧✳

❖ s❡❣✉♥❞♦ ♣❛ss♦ ♥❛ ❡s❝♦❧❤❛ ❞♦s ♣❛râ♠❡tr♦s ❞❛ r❡❞❡ ❢♦✐ ❞❡✜♥✐r ♦s ❛❧✈♦s✳ ◆❡st❡ tr❛✲

❜❛❧❤♦✱ ♦s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦♥❛❧✱

❡ ♣♦rt❛♥t♦✱ é ♥❡❝❡ssár✐❛ ❛ ❞❡✜♥✐çã♦ ❞❡ q✉❛tr♦ t✐♣♦s ❞❡ ❛❧✈♦s✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐✲

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

✉♠❛ ❝♦♠❜✐♥❛çã♦ ❜✐♥ár✐❛ ❞❡ q✉❛tr♦ ❡❧❡♠❡♥t♦s✱ s❡♥❞♦ q✉❡ ❛♣❡♥❛s ✉♠ ❞❡❧❡s é ♦ ♥ú♠❡r♦ ✉♠

❡ ♦ r❡st❛♥t❡ sã♦ ③❡r♦s✱ ❝♦♠♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❚❛❜❡❧❛ ✹✳✹✳

❚❛❜❡❧❛ ✹✳✹✿ ❆❧✈♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❡ s✉❛s r❡s♣❡❝t✐✈❛s ❝♦♠❜✐♥❛çõ❡s ❜✐♥ár✐❛s

❚✐♣♦ ❞❡ ❡♠♦çã♦ ❈♦♠❜✐♥❛çã♦ ❜✐♥ár✐❛

♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ✶ ✵ ✵ ✵

♣♦s✐t✐✈♦✴❝❛❧♠♦ ✵ ✶ ✵ ✵

♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ✵ ✵ ✶ ✵

♥❡❣❛t✐✈♦✴❝❛❧♠♦ ✵ ✵ ✵ ✶

P❛r❛ ❛ ❞❡✜♥✐çã♦ ❞♦ ♥ú♠❡r♦ ❞❡ ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s ❡ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♥❡✉rô♥✐♦s ❞❡

❝❛❞❛ ✉♠❛ ❞❡ss❛s ❝❛♠❛❞❛s✱ ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❡①♣❡r✐♠❡♥t♦s ❝♦♠ r❡❞❡s ❝♦♠ ✷ ❡ ✸ ❝❛♠❛❞❛s

❡s❝♦♥❞✐❞❛s✳ ❆❧é♠ ❞✐ss♦✱ ❢♦r❛♠ r❡❛❧✐③❛❞♦s t❡st❡s ❝♦♥s✐❞❡r❛♥❞♦ ✶✵✱ ✷✵✱ ✸✵ ❡ ✹✵ ♥❡✉rô♥✐♦s

❡♠ ❝❛❞❛ ✉♠❛ ❞❛s ❝❛♠❛❞❛s✳ ❈♦♠ ❜❛s❡ ♥❡ss❡s ❡①♣❡r✐♠❡♥t♦s✱ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❆♣ê♥❞✐❝❡ ❆✱

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



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✻

❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s ❡ ❝♦♠ q✉❛r❡♥t❛ ♥❡✉rô♥✐♦s ❡♠ ❝❛❞❛ ✉♠❛ ❞❛s ❝❛♠❛❞❛s✳ ◆❛ ❋✐❣✉r❛ ✹✳✽✱

❛♣r❡s❡♥t❛✲s❡ ❛ ❛rq✉✐t❡t✉r❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦✳

 

1 

2 

40 

… 

1 

2 

40 

… 

Camada de 
Entrada 

Camadas 
Escondidas 

Camada de 
Saída 

Sinapses 

❋✐❣✉r❛ ✹✳✽✿ ❆rq✉✐t❡t✉r❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦

❆ ❢✉♥çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ t❛♥s✐❣ ❢♦✐ ✉s❛❞❛ ♥❛s ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s ❡ ♥❛ ❝❛♠❛❞❛ ❞❡

s❛í❞❛✳ ▼ú❧t✐♣❧❛s ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s ❞❡ ♥❡✉rô♥✐♦s ❝♦♠ ❢✉♥çõ❡s ❞❡ tr❛♥s❢❡rê♥❝✐❛ ♥ã♦✲

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

❞❡ ❡♥tr❛❞❛ ❡ s❛í❞❛✳ ❆❧é♠ ❞✐ss♦✱ ❢✉♥çõ❡s s✐❣♠ó✐❞❡s sã♦ ♥♦r♠❛❧♠❡♥t❡ ✉s❛❞❛s ♥♦s ♥❡✉rô✲

♥✐♦s ❞❡ s❛í❞❛ ❡♠ ♣r♦❜❧❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ♣❛❞rõ❡s ❬✷✵❪✳ ❖ ❣rá✜❝♦ ❞❛ ❢✉♥çã♦ ❞❡

tr❛♥s❢❡rê♥❝✐❛ t❛♥s✐❣ é ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✾✳

Y(net)

net

1

-1

Y = tansig(net)

❋✐❣✉r❛ ✹✳✾✿ ●rá✜❝♦ ♣❛r❛ ❛ ❢✉♥çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ t❛♥s✐❣

❆ ❛♣r❡♥❞✐③❛❣❡♠ ❡♠ r❡❞❡s ♥❡✉r❛✐s ♦❝♦rr❡ ❝♦♠ ♦ ✉s♦ ❞❡ ❛❧❣♦r✐t♠♦s ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❡s❡♥✲

✈♦❧✈✐❞♦s ❝♦♠ ❜❛s❡ ♥♦ ♠❡❝❛♥✐s♠♦ ❞❡ ❛♣r❡♥❞✐③❛❣❡♠ ❞♦ s✐st❡♠❛ ♥❡r✈♦s♦ ❤✉♠❛♥♦✳ ❊①✐st❡♠



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✼

❞✐✈❡rs♦s ♠ét♦❞♦s ♣❛r❛ tr❡✐♥❛r ✉♠❛ r❡❞❡ ♥❡✉r❛❧ ❞✐r❡t❛✳ ❆ ❧✐st❛ ❞♦s ❛❧❣♦r✐t♠♦s ❞❡ tr❡✐♥❛✲

♠❡♥t♦ ❞✐s♣♦♥í✈❡✐s ♥♦ s♦❢t✇❛r❡ ◆❡✉r❛❧ ◆❡t✇♦r❦ ❚♦♦❜♦① ❬✷✵❪ sã♦ ❧✐st❛❞♦s ♥❛ ❚❛❜❡❧❛ ✹✳✺✳

❚❛❜❡❧❛ ✹✳✺✿ ❆❧❣♦r✐t♠♦s ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❡ ✉♠❛ r❡❞❡ ♥❡✉r❛❧ ❞✐r❡t❛

❋✉♥çã♦ ◆♦♠❡ ❞♦ ♠ét♦❞♦

tr❛✐♥❧♠ ▲❡✈❡♥❜❡r❣✲▼❛rq✉❛r❞t

tr❛✐♥❜❢❣ ❇❋●❙ ◗✉❛s✐✲◆❡✇t♦♥

tr❛✐♥r♣ Pr♦♣❛❣❛çã♦ ❘❡s✐❧✐❡♥t❡

tr❛✐♥s❝❣ ●r❛❞✐❡♥t❡ ❈♦♥❥✉❣❛❞♦ ❊s❝❛❧❛❞♦

tr❛✐♥❝❣❜ ●r❛❞✐❡♥t❡ ❈♦♥❥✉❣❛❞♦ ❝♦♠ ❘❡✐♥í❝✐♦ P♦✇❡❧❧✴❇❡❛❧❡

tr❛✐♥❝❣❢ ●r❛❞✐❡♥t❡ ❈♦♥❥✉❣❛❞♦ ❋❧❡t❝❤❡r✲P♦✇❡❧❧

tr❛✐♥❝❣♣ ●r❛❞✐❡♥t❡ ❈♦♥❥✉❣❛❞♦ P♦❧❛❦✲❘✐❜✐ér❡

tr❛✐♥♦ss ❙❡❝❛♥t❡ ❞❡ ✉♠❛ ❡t❛♣❛

tr❛✐♥❣❞① Pr♦♣❛❣❛çã♦ ❝♦♠ ❚❛①❛ ❞❡ ❆♣r❡♥❞✐③❛❣❡♠ ❱❛r✐á✈❡❧

❊♠ ❬✷✵❪✱ r❡❛❧✐③❛r❛♠✲s❡ ❡①♣❡r✐♠❡♥t♦s ❝♦♠ s❡✐s ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ❜❛♥❝♦ ❞❡ ❞❛❞♦s✳

◆❡ss❡s ❡①♣❡r✐♠❡♥t♦s✱ ❢♦r❛♠ ❛♣❧✐❝❛❞♦s ♦s ♠ét♦❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❡ r❡❞❡s ♥❡✉r❛✐s ❞✐r❡t❛s

❛♣r❡s❡♥t❛❞♦s ♥❛ ❚❛❜❡❧❛ ✹✳✺✳ ▼❡t❛❞❡ ❞♦s ❜❛♥❝♦s ❞❡ ❞❛❞♦s r❡❧❛❝✐♦♥❛✲s❡ ❝♦♠ ♣r♦❜❧❡♠❛s ❞❡

❛♣r♦①✐♠❛çã♦ ❞❡ ❢✉♥çã♦✱ q✉❡ ❡stá ❢♦r❛ ❞♦ ❡s❝♦♣♦ ❞❡st❡ tr❛❜❛❧❤♦✳ ❆ ♦✉tr❛ ♠❡t❛❞❡ ❞♦s ❜❛♥❝♦s

❞❡ ❞❛❞♦s é r❡❧❛t✐✈❛ ❛♦s ♣r♦❜❧❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ♣❛❞rõ❡s✳ ❇❛s❡❛❞♦ ♥♦s r❡s✉❧t❛❞♦s

♦❜t✐❞♦s ♣❡❧♦s ❛✉t♦r❡s✱ ♦♣t♦✉✲s❡ ♣♦r ✉s❛r ♦ ❛❧❣♦r✐t♠♦ ♣r♦♣❛❣❛çã♦ r❡s✐❧✐❡♥t❡ ♥❡st❡ tr❛❜❛❧❤♦✳

❖ ❛❧❣♦r✐t♠♦ ❞❡ ♣r♦♣❛❣❛çã♦ r❡s✐❧✐❡♥t❡ é ♦ ♠ét♦❞♦ ♠❛✐s rá♣✐❞♦ ♣❛r❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s

❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ♣❛❞rõ❡s✳

◆♦ r❡st❛♥t❡ ❞♦s ♣❛râ♠❡tr♦s ❞❛ r❡❞❡ ❡♠♣r❡❣♦✉✲s❡ ❛s ❢✉♥çõ❡s ♣❛❞rõ❡s ❛♣r❡s❡♥t❛❞❛s

❛♥t❡r✐♦r♠❡♥t❡✳ ❆ ❢✉♥çã♦ ✉s❛❞❛ ♥♦ ❛♣r❡♥❞✐③❛❞♦ ♣❛r❛ ❞❡✜♥✐çã♦ ❞♦s ♣❡s♦s✴❜✐❛s é ❛ ❧❡❛r♥❣❞♠✱

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

♣❡s♦ ❞❲ ♣❛r❛ ❝❛❞❛ ♥❡✉rô♥✐♦ ❞♦s P ♥❡✉rô♥✐♦s ❞❡ ❡♥tr❛❞❛ ❡ ♦ ❡rr♦ ❊✱ ♣❡s♦ ❲✱ t❛①❛ ❞❡

❛♣r❡♥❞✐③❛❣❡♠ ▲❘ ❡ ❝♦♥st❛♥t❡ ❞❡ ♠♦♠❡♥t♦ ▼❈✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❣r❛❞✐❡♥t❡ ❞❡s❝❡♥❞❡♥t❡

❝♦♠ ♠♦♠❡♥t♦ ❬✷✵❪✿

dW = mc ∗ dWprev + (1−mc) ∗ lr ∗ gW ✭✹✳✺✮

❆ ✈❛r✐❛çã♦ ♥♦ ♣❡s♦ ❛♥t❡r✐♦r ❞❲♣r❡✈ é ❛r♠❛③❡♥❛❞❛ ❡ ❧✐❞❛ ❞♦ ❡st❛❞♦ ❞❡ ❛♣r❡♥❞✐③❛❣❡♠

▲❙✳

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

♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s é ♥❡❝❡ssár✐♦ ♣❛r❛ ❝♦❧♦❝á✲❧♦s ❡♠ ✉♠❛ ❢♦r♠❛ q✉❡ s❡❥❛ ♠❛✐s ❢á❝✐❧

❡ ❡✜❝✐❡♥t❡ ♣❛r❛ ❛ r❡❞❡✳ ❈♦♠♦ ❢♦✐ ✈✐st♦ ❛♥t❡r✐♦r♠❡♥t❡ sã♦ ✉s❛❞❛s três ❢✉♥çõ❡s ♣❛❞rõ❡s ♥♦

♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❞❛ r❡❞❡✿

• ❆ ❢✉♥çã♦ ✜①✉♥❦♥♦✇♥s é ✉s❛❞❛ ♣❛r❛ r❡❝♦❞✐✜❝❛r ✈❛❧♦r❡s ❞❡s❝♦♥❤❡❝✐❞♦s ✭q✉❡ sã♦ r❡✲



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✽

♣r❡s❡♥t❛❞♦s ❝♦♠♦ ✈❛❧♦r❡s ◆❛◆ ✮ ❡♠ ✈❛❧♦r❡s ♥✉♠ér✐❝♦s✳ ❊ss❛ ❢✉♥çã♦ ❛r♠❛③❡♥❛ ✐♥❢♦r✲

♠❛çõ❡s s♦❜r❡ q✉❛✐s ❞❛❞♦s sã♦ ❝♦♥❤❡❝✐❞♦s ❡ q✉❛✐s ❞❛❞♦s sã♦ ❞❡s❝♦♥❤❡❝✐❞♦s ❬✷✵❪✳

• ❆ s❡❣✉♥❞❛ ❢✉♥çã♦ ♣❛❞rã♦ é ❛ r❡♠♦✈❡❝♦♥st❛♥tr♦✇s ❡ é ✉s❛❞❛ ♥❛ r❡♠♦çã♦ ❞❛s ❧✐♥❤❛s

❞❡ ❞❛❞♦s q✉❡ ❛♣❛r❡❝❡♠ r❡♣❡t✐❞❛♠❡♥t❡ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ♠✐♥✐♠✐③❛r ♦ t❡♠♣♦ ❞❡ ♣r♦✲

❝❡ss❛♠❡♥t♦ ❞❡ ✐♥❢♦r♠❛çõ❡s r❡❞✉♥❞❛♥t❡s✱ ❡ ♣♦rt❛♥t♦✱ s❡♠ ✉t✐❧✐❞❛❞❡ ♣❛r❛ ❛ r❡❞❡ ❬✷✵❪✳

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

❞❡ ❡♥tr❛❞❛ ❞❡♥tr♦ ❞♦ ✐♥t❡r✈❛❧♦ ❬✲✶✱ ✶❪✳ ❊ss❛ tr❛♥s❢♦r♠❛çã♦ ❛❝❡❧❡r❛ ♦ t❡♠♣♦ ❞❡

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

s✐❣♠ó✐❞❡ ♦❝♦rr❛ s❛t✉r❛çã♦✳ ❆ s❛t✉r❛çã♦ ❡♠ ❢✉♥çõ❡s s✐❣♠ó✐❞❡s ✐♥✐❝✐❛ ♣❛r❛ ✈❛❧♦r❡s ❞❡

❡♥tr❛❞❛ ❞❛ r❡❞❡ ♠❛✐♦r❡s q✉❡ três✳ ◗✉❛♥❞♦ ❛ s❛t✉r❛çã♦ ♦❝♦rr❡ ♥♦ ✐♥í❝✐♦ ❞♦ ♣r♦❝❡ss♦ ❞❡

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

❞❛ r❡❞❡ é ♠✉✐t♦ ❧❡♥t♦ ❬✷✵❪✳

❖ ❞✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛s ❡♥tr❛❞❛s ❞❛ r❡❞❡ é ❛♣r❡s❡♥t❛❞♦ ♥❛

❋✐❣✉r❛ ✹✳✶✵✳

❋✐❣✉r❛ ✹✳✶✵✿ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛s ❡♥tr❛❞❛s ❞❛ r❡❞❡

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

❝✐❛❞❛s às s❛í❞❛s ❞❛ r❡❞❡✳ ❊ss❛s ❢✉♥çõ❡s sã♦ ✉s❛❞❛s ♣❛r❛ tr❛❞✉③✐r ♦s ✈❡t♦r❡s ❞❡ ❛❧✈♦s

❢♦r♥❡❝✐❞♦s ♣r❡✈✐❛♠❡♥t❡ ❡♠ ❞❛❞♦s ❛ s❡r❡♠ ✉s❛❞♦s ♣❡❧❛ r❡❞❡✳ ❊♥tã♦✱ ❛s s❛í❞❛s ❞❛ r❡❞❡

sã♦ r❡✈❡rs❛♠❡♥t❡ ♣r♦❝❡ss❛❞❛s ✉s❛♥❞♦ ❛s ♠❡s♠❛s ❢✉♥çõ❡s ♣❛r❛ ♣r♦❞✉③✐r ❞❛❞♦s ❞❡ s❛í❞❛

❝♦♠ ❛s ♠❡s♠❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s ❛❧✈♦s ♦r✐❣✐♥❛✐s✳ ❆s ❢✉♥çõ❡s ❞❡ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ s❛í❞❛

♣❛❞rõ❡s sã♦ ❞✉❛s✿ r❡♠♦✈❡❝♦♥st❛♥tr♦✇s✱ ♠❛♣♠✐♥♠❛① ❬✷✵❪✳ ❖ ❞✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦

♣r♦❝❡ss❛♠❡♥t♦ ❞❛s s❛í❞❛s ❞❛ r❡❞❡ é ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✶✳

❋✐❣✉r❛ ✹✳✶✶✿ ❉✐❛❣r❛♠❛ ❞❡ ❜❧♦❝♦s ♣❛r❛ ♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❛s s❛í❞❛s ❞❛ r❡❞❡

❆ t❛①❛ ❞❡ ❛♣r❡♥❞✐③❛❞♦ ❞❛ r❡❞❡✱ t❡♠ ❣r❛♥❞❡ ✐♥✢✉ê♥❝✐❛ ♥♦ tr❡✐♥❛♠❡♥t♦✱ ❥á q✉❡ ✉♠❛ t❛①❛

♠✉✐t♦ ❜❛✐①❛ t♦r♥❛ ♦ ♣r♦❝❡ss♦ ❞❡ ❛♣r❡♥❞✐③❛❞♦ ♠✉✐t♦ ❧❡♥t♦ ❡ ✉♠❛ t❛①❛ ♠✉✐t♦ ❛❧t❛ ♣r♦✈♦❝❛



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✹✾

♦s❝✐❧❛çõ❡s ♥❛ r❡❞❡ ♦ q✉❡ ✐♠♣❡❞❡ ❛ ❝♦♥✈❡r❣ê♥❝✐❛ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❛♣r❡♥❞✐③❛❞♦✳ ❙✉❣❡r❡✲s❡ ♥❛

❧✐t❡r❛t✉r❛ ✉♠ ✈❛❧♦r ❞❡ ✵✱✹ ♣❛r❛ ❛ t❛①❛ ❞❡ ❛♣r❡♥❞✐③❛❞♦ ♣❛r❛ q✉❡ ♥ã♦ ♦❝♦rr❛ ♥❡♥❤✉♠ ❞♦s

❞♦✐s ♣r♦❜❧❡♠❛s ❝✐t❛❞♦s ❬✹✽❪✳ ❊ss❛ t❛①❛ ❢♦✐ ✉s❛❞❛ ♥❡ss❡ tr❛❜❛❧❤♦✳ ❖ ❡rr♦ ♠á①✐♠♦ ❛❞♠✐ssí✈❡❧

❢♦✐ ❡st✐♣✉❧❛❞♦ ❡♠ ✵✱✵✶✳

❖ ú❧t✐♠♦ ♣❛râ♠❡tr♦ ❞❛ r❡❞❡ ❛ s❡r ❞✐s❝✉t✐❞♦ é ❛ ❞✐✈✐sã♦ ❞♦s ❞❛❞♦s✳ ❖s ❞❛❞♦s ✉s❛❞♦s

♥❡st❡ tr❛❜❛❧❤♦ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ❢♦r❛♠ ❞✐✈✐❞✐❞♦s ❡♠ três ❣r✉♣♦s✿ ❞❛❞♦s ❞❡

tr❡✐♥❛♠❡♥t♦✱ ❞❛❞♦s ❞❡ t❡st❡ ❡ ❞❛❞♦s ❞❡ ✈❛❧✐❞❛çã♦ ❞❛ r❡❞❡✳ ❆ ❞✐✈✐sã♦ ❞♦s ❞❛❞♦s ❢♦✐ r❡❛❧✐③❛❞❛

❛tr❛✈és ❞❛ ❢✉♥çã♦ ❞✐✈✐❞❡r❛♥❞ q✉❡ ❢♦r♥❡❝❡ ✉♠❛ ❞✐✈✐sã♦ ❛❧❡❛tór✐❛ ❬✷✵❪✳ P♦ré♠✱ ❛♣❡s❛r ❞❛

❞✐✈✐sã♦ s❡r ❛❧❡❛tór✐❛✱ ♦s ❞❛❞♦s ❢♦r❛♠ ❞✐✈✐❞✐❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s s❡❣✉✐♥t❡s ♣♦r❝❡♥t❛❣❡♥s✿

• ✼✵ ✪ ❞♦s ❞❛❞♦s ❢♦r❛♠ ✉s❛❞♦s ♣❛r❛ tr❡✐♥❛r ❛ r❡❞❡❀

• ✶✺ ✪ ❞♦s ❞❛❞♦s ❢♦r❛♠ ✉s❛❞♦s ♣❛r❛ t❡st❛r ❛ r❡❞❡❀

• ✶✺ ✪ ❞♦s ❞❛❞♦s ❢♦r❛♠ ✉s❛❞♦s ♣❛r❛ ✈❛❧✐❞❛r ❛ r❡❞❡✳

❯♠ r❡s✉♠♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❛ r❡❞❡ ♥❡✉r❛❧ ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ é ❛♣r❡s❡♥t❛❞♦ ❛

s❡❣✉✐r✿

• ✉♠❛ ❝❛♠❛❞❛ ❞❡ ❡♥tr❛❞❛ ❝♦♠ ❛♣❡♥❛s ✉♠ ♥❡✉rô♥✐♦✳ ❖ s✐♥❛❧ ❞❡ ❡♥tr❛❞❛ ♣♦❞❡ s❡r ✉♠

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

• ❞✉❛s ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s✱ s❡♥❞♦ q✉❡ ❝❛❞❛ ✉♠❛ ♣♦ss✉✐ ✹✵ ♥❡✉rô♥✐♦s❀

• ❢✉♥çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ t❛♥s✐❣ ♥❛s ❝❛♠❛❞❛s ❡s❝♦♥❞✐❞❛s ❡ ♥❛ ❝❛♠❛❞❛ ❞❡ s❛í❞❛❀

• ✉♠❛ ❝❛♠❛❞❛ ❞❡ s❛í❞❛✱ s❡♥❞♦ q✉❡ ❛ s❛í❞❛ ❞❛ r❡❞❡ ❢♦r❛♠ ♦s s✐♥❛✐s ❞❡ ❊❊● ❝❧❛ss✐✲

✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s ❝♦♠♦ ♣❛rt❡ ❞❡st❡ tr❛❜❛❧❤♦✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱

♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦❀

• ❛ té❝♥✐❝❛ ✉s❛❞❛ ♣❛r❛ ♦ tr❡✐♥❛♠❡♥t♦ ❞❛ r❡❞❡ ❢♦✐ ❛ ♣r♦♣❛❣❛çã♦ r❡s✐❧✐❡♥t❡✳

• t❛①❛ ❞❡ ❛♣r❡♥❞✐③❛❞♦ ❞❡ ✵✱✹❀

• ❡rr♦ ♠á①✐♠♦ ❛❞♠✐ssí✈❡❧ ❞❡ ✵✱✵✶✳

❆♣ós ❝r✐❛r ❛ r❡❞❡✱ ♦ s❡❣✉♥❞♦ ♣❛ss♦ ❢♦✐ tr❡✐♥❛r ❛ ♠❡s♠❛✳ ❖ tr❡✐♥❛♠❡♥t♦ ❢♦✐ r❡❛❧✐③❛❞♦

❝♦♠ ♦ ✉s♦ ❞❛ ❢✉♥çã♦ tr❛✐♥✳ ❆ s✐♥t❛①❡ ❞❡ss❛ ❢✉♥çã♦ é ❛♣r❡s❡♥t❛❞❛ ❛ s❡❣✉✐r✿

[net,tr] = train(net,P,T ) ✭✹✳✻✮

♦♥❞❡✱ ♥❡t é ❛ r❡❞❡ ♥❡✉r❛❧✱ P sã♦ ♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ❡ ❚ sã♦ ♦s ❛❧✈♦s ❞❛ r❡❞❡ ❬✷✵❪✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✵

❋✐❣✉r❛ ✹✳✶✷✿ ■❧✉str❛çã♦ ❞❛ t❡❧❛ ❞❡ tr❡✐♥❛♠❡♥t♦ ❞❛ r❡❞❡ ♥❡✉r❛❧

❆ ❢✉♥çã♦ tr❛✐♥ r❡t♦r♥❛ ❛ r❡❞❡ ♥❡✉r❛❧ tr❡✐♥❛❞❛ ✭♥❡t✮ ❡ ♦s ❞❛❞♦s ❞♦ tr❡✐♥❛♠❡♥t♦ ✭tr✮✳

◗✉❛♥❞♦ ❛ ❢✉♥çã♦ tr❛✐♥ é ❡①❡❝✉t❛❞❛✱ ✉♠❛ ❢❡rr❛♠❡♥t❛ ❞❡ tr❡✐♥❛♠❡♥t♦ ❞♦ ▼❛t❧❛❜ é ❝❛rr❡✲

❣❛❞❛ ❬✷✵❪✳ ❯♠❛ ✐❧✉str❛çã♦ ❞❛ t❡❧❛ ❞❡ tr❡✐♥❛♠❡♥t♦ é ❛♣r❡s❡♥t❛❞❛ ♥❛ ❋✐❣✉r❛ ✹✳✶✷✳

❉❡♣♦✐s ❞❡ tr❡✐♥❛r ❛ r❡❞❡✱ ❛ ♠❡s♠❛ ❢♦✐ s✐♠✉❧❛❞❛ ❝♦♠ ♦ ✉s♦ ❞❛ ❢✉♥çã♦ s✐♠✳ ❊ss❛ ❢✉♥çã♦

r❡t♦r♥❛ ❛s s❛í❞❛s ❞❛ r❡❞❡ ❬✷✵❪✳ ❆ s✐♥t❛①❡ ❞❛ ❢✉♥çã♦ s✐♠ é ❛♣r❡s❡♥t❛❞❛ ❛ s❡❣✉✐r✿

Y = sim(net,P,T ) ✭✹✳✼✮

♦♥❞❡✱ ♥❡t é ❛ r❡❞❡ ♥❡✉r❛❧✱ P sã♦ ♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ❡ ❚ sã♦ ♦s ❛❧✈♦s ❞❛ r❡❞❡✳

❈♦♠ ♦ r❡s✉❧t❛❞♦ ❞❛ s✐♠✉❧❛çã♦ ❞❛ r❡❞❡✱ ♦❜t❡✈❡✲s❡ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ❬✽✼❪ ❝♦♠ ❛

♣♦r❝❡♥t❛❣❡♠ ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧✳ ❊ss❛ ♠❛tr✐③ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛

❢✉♥çã♦ ♣❧♦t❝♦♥❢✉s✐♦♥ ❞♦ ▼❛t❧❛❜✳ ❆ s✐♥t❛①❡ ❞❡ss❛ ❢✉♥çã♦ é ❛♣r❡s❡♥t❛❞❛ ❛ s❡❣✉✐r✿

plotconfusion(targets,outputs) ✭✹✳✽✮

♦♥❞❡✱ t❛r❣❡ts sã♦ ♦s ❛❧✈♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧ ❡ ♦✉t♣✉ts sã♦ ❛s s❛í❞❛s✳

❆ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❢❡r❡❝❡ ✉♠❛ ♠❡❞✐❞❛ ❡❢❡t✐✈❛ ❞♦ ♠♦❞❡❧♦ ❞❡ ❝❧❛ss✐✜❝❛çã♦✱ ❛♦ ♠♦s✲

tr❛r ♦ ♥ú♠❡r♦ ❞❡ ❝❧❛ss✐✜❝❛çõ❡s ❝♦rr❡t❛s ✈❡rs✉s ❛s ❝❧❛ss✐✜❝❛çõ❡s ♣r❡❞✐t❛s ♣❛r❛ ❝❛❞❛ ❝❧❛ss❡✱



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✶

s♦❜r❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❡①❡♠♣❧♦s ❬✽✼❪✳ ◆❛ ❋✐❣✉r❛ ✹✳✶✸ sã♦ ❛♣r❡s❡♥t❛❞❛s q✉❛tr♦ ♠❛tr✐③❡s

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

❝❧❛ss✐✜❝❛çã♦ ❝♦♠ ✉♠ ❞♦s q✉❛tr♦ ✈❡t♦r❡s ❞❡ ❡♥tr❛❞❛✳

❋✐❣✉r❛ ✹✳✶✸✿ ▼❛tr✐③❡s ❝♦♠ ♣♦r❝❡♥t❛❣❡♥s ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❡♠ ❡♠♦çõ❡s

❖s r❡s✉❧t❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛s ♠❛tr✐③❡s sã♦ r❡❢❡r❡♥t❡s à ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❞❡ ✉♠ ❞♦s tr✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ❡♠ ❡♠♦çõ❡s✳ P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ✉s❛♥❞♦

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

✐♥s❛t✐s❢❛tór✐♦s✱ ✺✷✱✺ ✪ ❡ ✺✼✱✺ ✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❈♦♠ ♦ ✈❡t♦r ❝♦♠ ❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛

♦✉ t❡t❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✱ ♦s r❡s✉❧t❛❞♦s sã♦ ❜❛st❛♥t❡ s❛t✐s❢❛tór✐♦s✱ ✾✵ ✪ ❡ ✾✷✱✺ ✪✱

r❡s♣❡❝t✐✈❛♠❡♥t❡✳

P♦r ú❧t✐♠♦✱ ♣❛r❛ ✈❛❧✐❞❛çã♦ ❞❛ r❡❞❡ ❢♦✐ ♣❧♦t❛❞♦ ♦ ❣rá✜❝♦ ❞❡ r❡❣r❡ssã♦✱ ♥♦ q✉❛❧ ♣♦❞❡✲s❡

♦❜s❡r✈❛r ❛ r❡❧❛çã♦ ❡♥tr❡ ❛s s❛í❞❛s ❞❛ r❡❞❡ ❡ ♦s ❛❧✈♦s✱ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✹✳

❖s três ❣rá✜❝♦s r❡♣r❡s❡♥t❛♠ ♦s ❞❛❞♦s ❞❡ tr❡✐♥❛♠❡♥t♦✱ ✈❛❧✐❞❛çã♦ ❡ t❡st❡✳ ❆ ❧✐♥❤❛

♣♦♥t✐❧❤❛❞❛ ❡♠ ❝❛❞❛ ♣❛r❝❡❧❛ r❡♣r❡s❡♥t❛ ♦ r❡s✉❧t❛❞♦ ♣❡r❢❡✐t♦ ✭s❛í❞❛s ❂ ❛❧✈♦s✮✳ ❆ ❧✐♥❤❛

só❧✐❞❛ r❡♣r❡s❡♥t❛ ❛ ♠❡❧❤♦r ❧✐♥❤❛ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r ❡♥tr❡ ❛❥✉st❡ s❛í❞❛s ❡ ❛❧✈♦s✳ ❖ ✈❛❧♦r

❘ é ✉♠❛ ✐♥❞✐❝❛çã♦ ❞❛ r❡❧❛çã♦ ❡♥tr❡ ❛s s❛í❞❛s ❡ ♦s ❛❧✈♦s✳ ❙❡ ❘ ❂ ✶✱ ✐♥❞✐❝❛ q✉❡ ❡①✐st❡ ✉♠❛

r❡❧❛çã♦ ❧✐♥❡❛r ❡①❛t❛ ❡♥tr❡ ❛s s❛í❞❛s ❡ ♦s ❛❧✈♦s✳ ❙❡ ❘ é ♣ró①✐♠♦ ❞❡ ③❡r♦✱ ❡♥tã♦ ♥ã♦ ❡①✐st❡

✉♠❛ r❡❧❛çã♦ ❧✐♥❡❛r ❡♥tr❡ ❛s s❛í❞❛s ❡ ♦s ❛❧✈♦s✳ ◆❛ ❋✐❣✉r❛ ✹✳✶✹✱ ♦s ❞❛❞♦s ❞❡ tr❡✐♥♦ ✐♥❞✐❝❛♠

✉♠ ❜♦♠ ❛❥✉st❡✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✵✱✽✻✳ ❖s r❡s✉❧t❛❞♦s ❞❡ ✈❛❧✐❞❛çã♦ ❡ t❡st❡s ❛♣r❡s❡♥t❛♠



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✷

❋✐❣✉r❛ ✹✳✶✹✿ ●rá✜❝♦s ❞❛s r❡❧❛çõ❡s ❡♥tr❡ s❛í❞❛s ❡ ❛❧✈♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧

✈❛❧♦r❡s ❞❡ ❘ ♠❛✐♦r ❞♦ q✉❡ ✵✱✾✳

❖s ♣r♦❝❡❞✐♠❡♥t♦s ❞❡s❝r✐t♦s ❛♥t❡r✐♦r♠❡♥t❡ ❢♦r❛♠ ❛♣❧✐❝❛❞♦s ❛♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦s tr✐♥t❛

❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s ♠❡s♠♦s ❡♠ ❡♠♦çõ❡s ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ✈❡r✐✜❝❛r

s❡ ♦s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ♣❛r❛ ❡ss❛ ✜♥❛❧✐❞❛❞❡ ❢♦r♥❡❝❡♠ r❡s✉❧t❛❞♦s s❛t✐s❢❛tór✐♦s ✭❡♥tr❡ ✽✵

✪ ❡ ✾✵ ✪✮✳ ❖s r❡s✉❧t❛❞♦s ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❆♣ê♥❞✐❝❡ ❇✳

❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦ ❞✐s❝✉t✐❞♦s ♥♦ ❈❛♣ít✉❧♦ ✺✳

✹✳✷ ❊t❛♣❛ ✷ ❞♦ ❊st✉❞♦ ❞❡ ❈❛s♦

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

❛✈❛❧✐❛r ❛ ♣❛rt❡ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸ r❡❢❡r❡♥t❡ ❛♦ ❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦✳ P❛r❛

✐ss♦✱ ♦ ❝❡♥ár✐♦ ❡s❝♦❧❤✐❞♦ ❢♦✐ ♦ ❛♠❜✐❡♥t❡ ❞❡ tr❛❜❛❧❤♦ ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❞✐str✐❜✉✐❞♦r❛ ❞❡

❡♥❡r❣✐❛ ❡❧étr✐❝❛✱ ♦♥❞❡ sã♦ r❡❛❧✐③❛❞❛s ♠❛♥♦❜r❛s ❡♠ s✐st❡♠❛s ❡❧étr✐❝♦s ❞✐❛r✐❛♠❡♥t❡✳ ❉✉r❛♥t❡

♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ss❛s t❛r❡❢❛s ❡①✐st❡♠ r✐s❝♦s ❞❡ ♦❝♦rr❡r ❡rr♦s ❤✉♠❛♥♦s✱ q✉❡ ♣♦❞❡♠ ♦❝❛s✐♦♥❛r

❞❡s❞❡ ❛♣❛❣õ❡s ❞❡ ❣r❛♥❞❡s r❡❣✐õ❡s ❛té ❛❝✐❞❡♥t❡s ♠❛✐s ❣r❛✈❡s✱ ❝♦♠♦ ❛ ♠♦rt❡ ❞❡ ✐♥❞✐✈í❞✉♦s✳

❊♠ ✉♠ ❛♠❜✐❡♥t❡ r❡❛❧✱ ❛s t❛r❡❢❛s ❞❡s❡♠♣❡♥❤❛❞❛s ♣❡❧♦ ♦♣❡r❛❞♦r sã♦ ❞❡s❝r✐t❛s ❛ ♣❛rt✐r ❞❡

✉♠ ❝♦♥❥✉♥t♦ ❞❡ ✐♥str✉çõ❡s✱ r❡♣r♦❞✉③✐❞❛s ♥♦ r♦t❡✐r♦ ❞❡ t❛r❡❢❛s ❛♣r❡s❡♥t❛❞♦ ♥♦ ❆♣ê♥❞✐❝❡ ❉✳

◆❡ss❡ r♦t❡✐r♦ sã♦ ♣r♦♣♦st❛s ❞✉❛s t❛r❡❢❛s ❝♦♠♣❧❡♠❡♥t❛r❡s r❡❛❧✐③❛❞❛s ❞✉r❛♥t❡ ❛ ♠❛♥✉t❡♥çã♦



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✸

❞❡ ✉♠ ❡q✉✐♣❛♠❡♥t♦✿ ❛ ❧✐❜❡r❛çã♦ ❡ ❛ ♥♦r♠❛❧✐③❛çã♦ ❞❡ ✉♠ ❞✐s❥✉♥t♦r✳ ❊ss❛s t❛r❡❢❛s ❢♦r❛♠

❡①❡❝✉t❛❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❝♦♠ ♦ ✉s♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❙✐♠✉▲■❍▼ ❬✸✸❪✳ ❊ss❡ s✐♠✉❧❛❞♦r

é ✉s❛❞♦ ♥♦ tr❡✐♥❛♠❡♥t♦ ❞❡ ♦♣❡r❛❞♦r❡s ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❡ ♥❛ ❛♥á❧✐s❡ ❞❡ r❡s✉❧t❛❞♦s✳ ❆

❛rq✉✐t❡t✉r❛ ❞♦ ❙✐♠✉▲■❍▼ é ♠♦❞✉❧❛r ❡ ♣♦ss✉✐ ✉♠ ❛♠❜✐❡♥t❡ ❞❡st✐♥❛❞♦ ❛♦ t✉t♦r ❡ ♦✉tr♦ ❛♦

♦♣❡r❛❞♦r✳

❋✐❣✉r❛ ✹✳✶✺✿ ❚❡❧❛ ❞♦ ❙✐♠✉▲■❍▼✿ s✐♠✉❧❛❞♦r ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❡❧étr✐❝❛ ❬✸✸❪

❆ ✈❡rsã♦ ❞♦ s✐♠✉❧❛❞♦r ✉s❛❞❛ ♥❡st❡ tr❛❜❛❧❤♦ ♣♦ss✉✐ ✉♠ ❛♠❜✐❡♥t❡ ❞❡ s✐♠✉❧❛çã♦ ❜❛s❡❛❞♦

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

❡❧étr✐❝❛ ❝♦♠♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✺✳ ❖s ♦♣❡r❛❞♦r❡s ❡♠ tr❡✐♥❛♠❡♥t♦ ♣♦❞❡♠ ❞❡s❧♦❝❛r✲s❡

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

s✉❛s t❛r❡❢❛s ❞❡ ❢♦r♠❛ s❡♠❡❧❤❛♥t❡ ❛♦ q✉❡ ❢❛r✐❛♠ ♥♦ ❛♠❜✐❡♥t❡ r❡❛❧✳ P❛r❛ ✐ss♦✱ ✐♥t❡r❛❣❡♠

❝♦♠ r❡♣r❡s❡♥t❛çõ❡s ✈✐rt✉❛✐s ❞♦s ♣❛✐♥é✐s ❞❡ ❝♦♥tr♦❧❡ ❡ ❝♦♠ ✉♠ s✐st❡♠❛ s✉♣❡r✈✐sór✐♦ r❡❛❧✱

❝✉❥♦ ❛❝❡ss♦ é ❢❡✐t♦ ❛tr❛✈és ❞♦ ❛♠❜✐❡♥t❡ ✈✐rt✉❛❧ ❬✹✹❪✳

❖s ❡①♣❡r✐♠❡♥t♦s ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♣r♦❥❡t♦ ❝♦♠ ❈❆❆❊ ✭❈❡rt✐✜❝❛❞♦

❞❡ ❆♣r❡s❡♥t❛çã♦ ♣❛r❛ ❆♣r❡❝✐❛çã♦ ➱t✐❝❛✮ ♥ú♠❡r♦ ✹✾✼✷✶✷✶✺✳✻✳✵✵✵✵✳✺✶✽✷✱ ❛♣r♦✈❛❞♦ ♣❡❧♦

❈♦♠✐tê ❞❡ ➱t✐❝❛ ✺✶✽✷ ✲ ❍♦s♣✐t❛❧ ❯♥✐✈❡rs✐tár✐♦ ❆❧❝✐❞❡s ❈❛♥❡✐r♦s ✴ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧

❞❡ ❈❛♠♣✐♥❛ ●r❛♥❞❡✳

✹✳✷✳✶ Pr♦❝❡❞✐♠❡♥t♦ ❊①♣❡r✐♠❡♥t❛❧

❖ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ ♣❧❛♥❡❥❛❞♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♣r♦t♦❝♦❧♦ ❡①♣❡r✐♠❡♥t❛❧ ❡❧❛❜♦r❛❞♦ ♣❛r❛

❛♣♦✐❛r ❛ ♦❜s❡r✈❛çã♦ ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❤✉♠❛♥♦ ❞❡s❝r✐t♦ ❡♠ ❬✶✸❪✳ ❊st❡ ♣r♦t♦❝♦❧♦ ❡①♣❡r✐✲

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

s♦❜r❡ ♦ q✉❡ s❡rá ❢❡✐t♦ ❡ ❡♠ q✉❛✐s ❝♦♥❞✐çõ❡s ♣❛rt✐❝✐♣❛rá❀ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞❡ ❢♦r♠✉❧ár✐♦s ♥♦s

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

❞❡ ✐♠❛❣❡♥s ❡ á✉❞✐♦ q✉❡ s❡rã♦ ✉t✐❧✐③❛❞♦s ♥❛s ❛♥á❧✐s❡s✳ ❖ ♣❛rt✐❝✐♣❛♥t❡ é s♦❧✐❝✐t❛❞♦ ❛ ♣r❡✲

❡♥❝❤❡r ✉♠❛ ✜❝❤❛ ❞❡ ❝❛❞❛str♦ ❝♦♠ ❞❛❞♦s ♣❡ss♦❛✐s ❞❡ ❝♦♥t❛t♦ ❡ ❞❡❝❧❛r❛♥❞♦ ❝❛r❛❝t❡ríst✐❝❛s

♣❡ss♦❛✐s ♣❛r❛ ❡st❛❜❡❧❡❝❡r s❡ s❡✉ ♣❡r✜❧ ❝♦✐♥❝✐❞❡ ❝♦♠ ❛q✉❡❧❡ ❡s♣❡❝✐✜❝❛❞♦ ♣❛r❛ ♦ ✉♥✐✈❡rs♦

❞❡ ♣❛rt✐❝✐♣❛♥t❡s ❡ ✉♠ q✉❡st✐♦♥ár✐♦ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❞❡t❡r♠✐♥❛r ♦ s❡✉ ♥í✈❡❧ ❞❡ ❛t❡♥çã♦



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✹

✐♥❡r❡♥t❡✳ ❖ ♣❛rt✐❝✐♣❛♥t❡ é ❡s❝❧❛r❡❝✐❞♦ s♦❜r❡ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✐♥t❡rr♦♠♣❡r s✉❛ ♣❛rt✐❝✐✲

♣❛çã♦ ♥♦ ❡①♣❡r✐♠❡♥t♦ ❛ q✉❛❧q✉❡r ♠♦♠❡♥t♦✳ ❆♦ ✜♥❛❧ ❞♦ ❡①♣❡r✐♠❡♥t♦ ♦ ♣❛rt✐❝✐♣❛♥t❡ é

s♦❧✐❝✐t❛❞♦ ❛ ❡①♣r❡ss❛r s✉❛ ♦♣✐♥✐ã♦ s♦❜r❡ ❛ t❛r❡❢❛ r❡❛❧✐③❛❞❛ ❡ s♦❜r❡ ♦s ✐♥str✉♠❡♥t♦s ❞❡ tr❛✲

❜❛❧❤♦ ❡✱ s♦❧✐❝✐t❛❞♦ ❛ r❡s♣♦♥❞❡r ✉♠ q✉❡st✐♦♥ár✐♦ ❝♦♠ ♦ ♣r♦♣ós✐t♦ ❞❡ ❞❡t❡r♠✐♥❛r ♦ ❡s❢♦rç♦

♣❡r❝❡❜✐❞♦ ❞✉r❛♥t❡ ♦ ❡①♣❡r✐♠❡♥t♦✳ ❆ ❞✉r❛çã♦ ❞❛ ♣❛rt✐❝✐♣❛çã♦ é ❞❡ ✶ ❤♦r❛ ❡ ✹✺ ♠✐♥✉t♦s✱

❞♦s q✉❛✐s ✺✵ ♠✐♥✉t♦s sã♦ r❡s❡r✈❛❞♦s ♣❛r❛ r❡❛❧✐③❛r ❛ t❛r❡❢❛ ♣❧❛♥❡❥❛❞❛✳ ❊st❡ ♣r♦t♦❝♦❧♦ s❡

❡♥❝♦♥tr❛ ❞♦❝✉♠❡♥t❛❞♦ ❡♠ ✈ár✐❛s ♣✉❜❧✐❝❛çõ❡s ❞♦ ❣r✉♣♦ ❞❡ ♣❡sq✉✐s❛ q✉❡ ❛t✉❛ ♥♦ ▲❛❜♦r❛✲

tór✐♦ ❞❡ ■♥t❡r❢❛❝❡ ❍♦♠❡♠✲▼áq✉✐♥❛ ✭▲■❍▼✮ ❞❛ ❯❋❈●✳ ❆s ✐♥❢♦r♠❛çõ❡s ❝♦❧❤✐❞❛s ❞✉r❛♥t❡

♦ ❡①♣❡r✐♠❡♥t♦ sã♦ ✉t✐❧✐③❛❞❛s ❡①❝❧✉s✐✈❛♠❡♥t❡ ♣❡❧❛ ❡q✉✐♣❡ ❞❡ ♣❡sq✉✐s❛❞♦r❡s ❡♥✈♦❧✈✐❞♦s ❝♦♠

❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s ❡ tê♠ ✉♠ ❝❛rát❡r ❞❡ s✐❣✐❧♦✳

P❛rt✐❝✐♣❛♥t❡s

P❛rt✐❝✐♣❛r❛♠ ❞♦ ❡①♣❡r✐♠❡♥t♦ ✉♠ t♦t❛❧ ❞❡ s❡✐s ✐♥❞✐✈í❞✉♦s✱ s❡♥❞♦ ❞✉❛s ♠✉❧❤❡r❡s ❡ q✉❛✲

tr♦ ❤♦♠❡♥s✳ ❚♦❞♦s ♦s ♣❛rt✐❝✐♣❛♥t❡s sã♦ ❡st✉❞❛♥t❡s ❞❛ ❣r❛❞✉❛çã♦ ♦✉ ♣ós✲❣r❛❞✉❛çã♦ ❡♠

❊♥❣❡♥❤❛r✐❛ ❊❧étr✐❝❛✱ ❡ ♣♦r ❡ss❛ r❛③ã♦✱ ♣♦ss✉❡♠ ♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❜ás✐❝♦ ❞❛ t❛r❡❢❛✳ ❋♦✐

♣❡❞✐❞♦ q✉❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ ❞♦r♠✐ss❡ ✉♠ ❞❡t❡r♠✐♥❛❞♦ ♥ú♠❡r♦ ❞❡ ❤♦r❛s ♥♦ ❞✐❛ ❛♥t❡r✐♦r

❛ r❡❛❧✐③❛çã♦ ❞♦ ❡①♣❡r✐♠❡♥t♦✱ s❡♥❞♦ q✉❡ ❡ss❡ ♥ú♠❡r♦ ❞❡ ❤♦r❛s ✈❛r✐♦✉ ❡♥tr❡ ✵✱ ✺ ❡ ✽ ❤♦r❛s✳

❆♠❜✐❡♥t❡ ❞❡ ❘❡❛❧✐③❛çã♦ ❞❡ ❚❡st❡

❖ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ r❡❛❧✐③❛❞♦ ♥❛ s❛❧❛ ❞❡ t❡st❡s ❞♦ ▲❛❜♦r❛tór✐♦ ❞❡ ■♥t❡r❢❛❝❡ ❍♦♠❡♠✲▼áq✉✐♥❛

✭▲■❍▼✮ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❈❛♠♣✐♥❛ ●r❛♥❞❡ ✭❯❋❈●✮ ✳ ❖ ❛♠❜✐❡♥t❡ ❝♦♥s✐st❡ ❞❡

❞✉❛s s❛❧❛s✿ ❛ s❛❧❛ ❞❡ t❡st❡ ❡ ❛ s❛❧❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦✳

◆❛ s❛❧❛ ❞❡ t❡st❡ ❢♦r❛♠ ✉s❛❞♦s ❞♦✐s ❝♦♠♣✉t❛❞♦r❡s✱ ✉♠ ❡q✉✐♣❛♠❡♥t♦ ❞❡ ❊❊●✱ ✉♠❛

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

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

♣❡❧♦ ✉s✉ár✐♦ ♣❛r❛ ❡①❡❝✉çã♦ ❞❛s t❛r❡❢❛s✳ ❖ s❡❣✉♥❞♦ ❝♦♠♣✉t❛❞♦r ❢♦✐ ✉s❛❞♦ ♣❛r❛ ❡①❡❝✉t❛r ❛

❛♣❧✐❝❛çã♦ ❞❡s❡♥✈♦❧✈✐❞❛ ♣❛r❛ ❧❡✐t✉r❛ ❡ ❛r♠❛③❡♥❛♠❡♥t♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳ ❆ ❝♦♥✜❣✉r❛çã♦

❞❛ s❛❧❛ ❞❡ t❡st❡ é ❛♣r❡s❡♥t❛❞❛ ♥❛ ❋✐❣✉r❛ ✹✳✶✻✳

◆❛ s❛❧❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦ ❢♦r❛♠ ✉s❛❞♦s ✉♠ ♠♦♥✐t♦r✱ ✉♠ ❝♦♠♣✉t❛❞♦r ❡ ✉♠ ❡q✉✐♣❛✲

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

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

❝♦♠♣✉t❛❞♦r ♣❛r❛ ❛♣r❡s❡♥t❛çã♦ ❞❛s ✐♠❛❣❡♥s ❞❛ ❝â♠❡r❛✳ ❖ ❡q✉✐♣❛♠❡♥t♦ ❞❡ á✉❞✐♦ ❢♦✐

✉s❛❞♦ ♣❛r❛ r❡s♣♦♥❞❡r à q✉❡st✐♦♥❛♠❡♥t♦s ❞♦ ✉s✉ár✐♦ ❡♠ ❝❛s♦ ❞❡ ❞ú✈✐❞❛s ❞♦ ♠❡s♠♦ ❞✉✲

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

❆ ❝♦♥✜❣✉r❛çã♦ ❞❛ s❛❧❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦ é ❛♣r❡s❡♥t❛❞❛ ♥❛ ❋✐❣✉r❛ ✹✳✶✼✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✺

Simulador

Emotiv Armazenamento 

de EEG

Aquisição de 

imagens faciais

❋✐❣✉r❛ ✹✳✶✻✿ ■❧✉str❛çã♦ ❞❛ ❝♦♥✜❣✉r❛çã♦ ❞❛ s❛❧❛ ❞❡ t❡st❡

Armazenamento 

das imagens 

faciais

Imagens 

adquiridas pela 

câmera de vídeo

Imagens do 

simulador

Equipamento 

de Som

❋✐❣✉r❛ ✹✳✶✼✿ ■❧✉str❛çã♦ ❞❛ ❝♦♥✜❣✉r❛çã♦ ❞❛ s❛❧❛ ❞❡ ♠♦♥✐t♦r❛♠❡♥t♦

Pré✲t❡st❡

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

❛❧✐③❛çã♦ ❞♦ ❡①♣❡r✐♠❡♥t♦ ❛♦ ♣❛rt✐❝✐♣❛♥t❡✱ ❞❛ ❝♦♥❝♦r❞â♥❝✐❛ ♥❛ ♣❛rt✐❝✐♣❛çã♦ ♥♦ ❡①♣❡r✐♠❡♥t♦

❛ ♣❛rt✐r ❞❛ ❛ss✐♥❛t✉r❛ ❞❡ ✉♠ t❡r♠♦✱ ❞♦ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞❡ ✉♠ q✉❡st✐♦♥ár✐♦ ♣❛r❛ ❞❡✜♥✐çã♦

❞❡ ♣❡r✜❧ ❡ ❛♣❧✐❝❛çã♦ ❞♦ t❡st❡ ❉✷ ♣❛r❛ ❞❡t❡r♠✐♥❛r ♦ ♥í✈❡❧ ❞❡ ❛t❡♥çã♦ ✐♥❡r❡♥t❡ ❬✶✾❪✳

◆♦ q✉❡st✐♦♥ár✐♦ ✉s❛❞♦ ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ♣❡r✜❧ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ✐♥❝❧✉ír❛♠✲s❡ q✉❡s✲

tõ❡s ♣❡ss♦❛✐s✱ ❝♦♠♦ ♥♦♠❡✱ ❣ê♥❡r♦ ❡ ✐❞❛❞❡✱ r❡❧❛❝✐♦♥❛❞❛s ❛♦ ♥í✈❡❧ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❞♦

s✐♠✉❧❛❞♦r ❡ à ♣❡rs♦♥❛❧✐❞❛❞❡ ❞♦ ♣❛rt✐❝✐♣❛♥t❡✳

❖ t❡st❡ ❉✷ tr❛t❛✲s❡ ❞❡ ✉♠❛ ❛✈❛❧✐❛çã♦ ♣s✐❝♦❧ó❣✐❝❛ ✉t✐❧✐③❛❞❛ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ♣❛t♦❧♦❣✐❛s

r❡❧❛❝✐♦♥❛❞❛s à ❛t❡♥çã♦ ❡ ❝♦♥❝❡♥tr❛çã♦ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳ ❖ r❡s♣♦♥❞❡♥t❡ ❞❡✈❡ r❡❝♦♥❤❡❝❡r

✉♠ ❝♦♥❥✉♥t♦ ❞❡ três ❝❛r❛❝t❡r❡s ❡s♣❡❝í✜❝♦s ❡♠ ✉♠❛ s❡q✉ê♥❝✐❛ ❞❡ ✹✼ ❝❛r❛❝t❡r❡s ❞✐✈❡rs♦s✳

❆ s❡❧❡çã♦ ❛❝♦♥t❡❝❡ ❡♠ ✉♠ t♦t❛❧ ❞❡ ✶✹ r❡♣❡t✐çõ❡s✱ ♦♥❞❡ ❝❛❞❛ ✉♠❛ t❡♠ ❞✉r❛çã♦ ❞❡ ♠❡✐♦

♠✐♥✉t♦ ✭t♦t❛❧✐③❛♥❞♦ ✻✺✽ ♣❛r❛ ❜✉s❝❛✮✳ ❆ ♣❛rt✐r ❞❛s r❡s♣♦st❛s ❢♦r♥❡❝✐❞❛s ✐❞❡♥t✐✜❝❛✲s❡ ✉♠

❝♦♥❥✉♥t♦ ❞❡ í♥❞✐❝❡s q✉❡✱ q✉❛♥❞♦ ❛♥❛❧✐s❛❞♦s✱ ✐♥❞✐❝❛♠ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❡ ♥♦r♠❛❧✐❞❛❞❡ ✭♦✉

❛♥♦r♠❛❧✐❞❛❞❡✮ r❡❧❛t✐✈❛ ❛♦ ❞❡s❡♠♣❡♥❤♦ q✉❛❧✐t❛t✐✈♦ ❡ q✉❛♥t✐t❛t✐✈♦ ♥❛ r❡❛❧✐③❛çã♦ ❞♦ t❡st❡✱

r❡s♣❡❝t✐✈❛♠❡♥t❡ ✿ ❛t❡♥çã♦ ❡ ❛❣✐❧✐❞❛❞❡✳ ❚♦❞❛s ❛s ❢❡rr❛♠❡♥t❛s ❛♣❧✐❝❛❞❛s ♥❛ ♣r✐♠❡✐r❛ ❢❛s❡

❞♦ ♣ré✲t❡st❡ sã♦ ❛♣r❡s❡♥t❛❞❛s ♥♦ ❆♣ê♥❞✐❝❡ ❉✳

◆❛ s❡❣✉♥❞❛ ❢❛s❡ ❞♦ ♣ré✲t❡st❡ r❡❛❧✐③❛r❛♠✲s❡ ♦s ♣r♦❝❡❞✐♠❡♥t♦s ♥❡❝❡ssár✐♦s ♣❛r❛ ♦❝♦rrê♥✲

❝✐❛ ❞♦ t❡st❡✳ ❖ ❡q✉✐♣❛♠❡♥t♦ ♣❛r❛ ❧❡✐t✉r❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❢♦✐ ♣r❡♣❛r❛❞♦ ✭♦s ❡❧❡tr♦❞♦s

❢♦r❛♠ ✉♠❡❞❡❝✐❞♦s ❝♦♠ ✉♠ ❧íq✉✐❞♦ ❝♦♥❞✉t♦r ❡ ❡♥❝❛✐①❛❞♦s ♥♦ ❞✐s♣♦s✐t✐✈♦✮✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✻

❖ ❡q✉✐♣❛♠❡♥t♦ ❞❡ ❊❊● ✉s❛❞♦✱ ♦ ❊♠♦t✐✈ ❊P❖❈✱ ❝♦♠♦ ❢♦✐ ❞✐s❝✉t✐❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸✱

♣♦ss✉✐ q✉❛t♦r③❡ ❝❛♥❛✐s ♣❛r❛ ❧❡✐t✉r❛ ❞♦s s✐♥❛✐s ❡❧étr✐❝♦s ❣❡r❛❞♦s ♣❡❧♦s ♥❡✉rô♥✐♦s ❡ ❞♦✐s ❝❛♥❛✐s

❞❡ r❡❢❡rê♥❝✐❛✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ s✐st❡♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ✶✵✲✶✵✱ ♦s ❡❧❡tr♦❞♦s sã♦ ♣♦s✐❝✐♦♥❛❞♦s

❡♠ ❆❋✸✱ ❋✼✱ ❋✸✱ ❋❈✺✱ ❚✼✱ P✼✱ ❖✶✱ ❖✷✱ P✽✱ ❚✽✱ ❋❈✻✱ ❋✹✱ ❋✽✱ ❆❋✹✳ ❖ ❞✐s♣♦s✐t✐✈♦ ❞❡ ❊❊●

❢♦✐ ❛♣❧✐❝❛❞♦ à ❝❛❜❡ç❛ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ❡ ❛ q✉❛❧✐❞❛❞❡ ❞♦ s✐♥❛❧ ❞❡ ❝❛❞❛ ❡❧❡tr♦❞♦ ❢♦✐ ✈❡r✐✜❝❛❞❛

❝♦♠ ✉s♦ ❞♦ s♦❢t✇❛r❡ ❈♦♥tr♦❧ P❛♥❡❧ ❞♦ ❢❛❜r✐❝❛♥t❡ ❞♦ ❞✐s♣♦s✐t✐✈♦ ❬✶✵❪✳

❋✐❣✉r❛ ✹✳✶✽✿ ■❧✉str❛çã♦ ❞♦ s♦❢t✇❛r❡ ❞❡ ❝♦♥✜❣✉r❛çã♦ ❞♦ ❊♠♦t✐✈✱ ❈♦♥tr♦❧ P❛♥❡❧ ❬✶✵❪

◆❛ ❋✐❣✉r❛ ✹✳✶✽✱ ❛ ✐♠❛❣❡♠ ❛♣r❡s❡♥t❛❞❛ à ❡sq✉❡r❞❛ é ✉♠❛ r❡♣r❡s❡♥t❛çã♦ ❞❛ ❧♦❝❛❧✐③❛✲

çã♦ ❞♦s ❡❧❡tr♦❞♦s ♥❛ ❝❛❜❡ç❛ ❞♦ ✐♥❞✐✈í❞✉♦✳ ❈❛❞❛ ❝ír❝✉❧♦ r❡♣r❡s❡♥t❛ ✉♠ ❡❧❡tr♦❞♦ ❡ s✉❛

❧♦❝❛❧✐③❛çã♦ ❛♣r♦①✐♠❛❞❛ q✉❛♥❞♦ ♦ ❞✐s♣♦s✐t✐✈♦ ❡stá ❛♣❧✐❝❛❞♦ à ❝❛❜❡ç❛ ❞♦ ✉s✉ár✐♦✳ ❆s ❝♦r❡s

❞♦s ❝ír❝✉❧♦s q✉❡ r❡♣r❡s❡♥t❛♠ ♦s ❡❧❡tr♦❞♦s ❝♦rr❡s♣♦♥❞❡♠ ❛ q✉❛❧✐❞❛❞❡ ❞♦ ❝♦♥t❛t♦✳ P❛r❛

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

❝♦r ✈❡r❞❡✳

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

s❡♥❞♦ ✉♠ ♣❛r❛ ❛q✉✐s✐çã♦ ❞♦s s✐♥❛✐s ♣r♦❝❡ss❛❞♦s ♣❡❧♦ ❈♦♥tr♦❧ P❛♥❡❧ ❡♠ ❡♠♦çõ❡s ❡ ♠♦✈✐✲

♠❡♥t♦s ❢❛❝✐❛✐s✱ ❡ ♦✉tr♦ ♣❛r❛ ❧❡✐t✉r❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳ ❖s ❛♣❧✐❝❛t✐✈♦s ❢♦r❛♠ ❝♦♥❡❝t❛❞♦s

❛♦ ❈♦♥tr♦❧ P❛♥❡❧ ♣❛r❛ r❡❝❡❜✐♠❡♥t♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✳

❆♣ós ❛ ❛♣❧✐❝❛çã♦ ❞♦ ❊❊●✱ ❡①♣❧✐❝♦✉✲s❡ ❛♦ ♣❛rt✐❝✐♣❛♥t❡ ♦ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞♦ s✐♠✉❧❛❞♦r✱

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

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

❛♣r❡s❡♥t❛❞❛s ❛♦ ♣❛rt✐❝✐♣❛♥t❡✳

❚❡st❡

◆♦ ❝♦♥t❡①t♦ ❞♦ tr❛❜❛❧❤♦ ❞❡ ♦♣❡r❛çã♦ ❞❡ s✉❜❡st❛çõ❡s ❡❧étr✐❝❛s✱ ❛s t❛r❡❢❛s s❡❧❡❝✐♦♥❛❞❛s ♣❛r❛

♦ ❡①♣❡r✐♠❡♥t♦ sã♦ ❝❧❛ss✐✜❝❛❞❛s ❝♦♠♦ ❢r❡q✉❡♥t❡s ❡ ♣r♦❣r❛♠❛❞❛s✳ ❊st❛s sã♦ ❝♦♠♣♦st❛s ♣♦r

s❡q✉ê♥❝✐❛s ♣r❡s❝r✐t❛s ❞❡ ❛çõ❡s ❧✐st❛❞❛s ❡♠ ✉♠ r♦t❡✐r♦✱ q✉❡ ♣♦❞❡ s❡r ✈✐st♦ ♥♦ ❆♣ê♥❞✐❝❡ ❉✱



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✼

❞✐s♣♦♥í✈❡✐s ♣❛r❛ ♦s ♦♣❡r❛❞♦r❡s✳ ❖s r❡s✉❧t❛❞♦s ❡①✐❣✐❞♦s ❞❡✈❡♠ s❡r ❛❧❝❛♥ç❛❞♦s ❞❡♥tr♦ ❞♦s

♣r❛③♦s ❡ ❡str✐t❛♠❡♥t❡ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ s❡q✉ê♥❝✐❛ ♣r❡s❝r✐t❛ ❞❡ ❛çõ❡s✳ ❆ t❛r❡❢❛ ❝♦♥s✐st❡ ❡♠

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

s✉♣❡r✈✐sã♦✳ P❛r❛ ❢♦r♥❡❝❡r ♠❛✐s r❡❛❧✐s♠♦ ❛♦ ❝♦♥t❡①t♦✱ ♦s ♣❛rt✐❝✐♣❛♥t❡s✱ ❢♦r❛♠ s✉❜♠❡t✐❞♦s

❛♦ ❡str❡ss❡ ❞❡ ❡✈❡♥t♦s✱ ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❛ t❛r❡❢❛✱ q✉❡ ♥♦r♠❛❧♠❡♥t❡ ♦❝♦rr❡♠ ❞✉r❛♥t❡

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

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

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

❡ ❛ ♥♦r♠❛❧✐③❛çã♦ ❞❡ ✉♠ ❞✐s❥✉♥t♦r✳

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

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

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

❞✉r❛♥t❡ ♦ t❡st❡ ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ♣❛rt✐❝✐♣❛♥t❡✱ s❡♥❞♦ ❡st❡s ❛r♠❛③❡✲

♥❛❞♦s ❡♠ ❛rq✉✐✈♦s ❞❡ t❡①t♦✱ ❡ ✐♠❛❣❡♥s ❞❛ ❢❛❝❡ ❞♦ ✐♥❞✐✈í❞✉♦ ❛ ♣❛rt✐r ❞❛ ❝â♠❡r❛ ❞✐s♣♦♥í✈❡❧

♥♦ ❛♠❜✐❡♥t❡✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✾✳

❋✐❣✉r❛ ✹✳✶✾✿ ■♠❛❣❡♠ ❞♦ ❛♠❜✐❡♥t❡ ❞❡ r❡❛❧✐③❛çã♦ ❞❡ t❡st❡

❚♦❞❛s ❛s ❛çõ❡s ❞♦ ♣❛rt✐❝✐♣❛♥t❡ s♦❜r❡ ♦s ♦❜❥❡t♦s ❞♦ s✐♠✉❧❛❞♦r ❢♦r❛♠ ❣r❛✈❛❞❛s ♥♦ ❧♦❣

❞♦ s✐♠✉❧❛❞♦r✳ ❊ss❡ r❡❣✐str♦ ✐♥❝❧✉✐ ♦ t✐♣♦ ❞❡ ❛çã♦✱ ♦ ♦❜❥❡t♦ s♦❜r❡ ♦ q✉❛❧ ❛ ❛çã♦ ❢♦✐ r❡❛❧✐③❛❞❛

❡ ♦ ❤♦rár✐♦ ❡♠ ❡❧❛ ❢♦✐ ❡❢❡t✉❛❞❛✳

Pós✲t❡st❡

❆♣ós ♦ ❡♥❝❡rr❛♠❡♥t♦ ❞❛s ❛t✐✈✐❞❛❞❡s ❞❡✜♥✐❞❛s ♥♦ r♦t❡✐r♦ ❞❡ t❛r❡❢❛s✱ ❢♦✐ ❛♣r❡s❡♥t❛❞♦ ♦

✈í❞❡♦ ❞❛ r❡❛❧✐③❛çã♦ ❞❛s t❛r❡❢❛s ❛♦ ♣❛rt✐❝✐♣❛♥t❡ ❡ ❝♦♠ ♦ ✉s♦ ❞❛ ❢❡rr❛♠❡♥t❛ ❙❆▼ ❬✻✻❪ ❢♦✐

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

❞❡ ✈í❞❡♦✳ ◆♦ ❙❆▼ ❛s ❡♠♦çõ❡s sã♦ ✐❞❡♥t✐✜❝❛❞❛s ❛ ♣❛rt✐r ❞❡ três ❞✐♠❡♥sõ❡s✿

• ✈❛❧ê♥❝✐❛ ✭♣♦s✐t✐✈♦ ♣❛r❛ ♥❡❣❛t✐✈♦✮✿ ✏❢❡❧✐③ ✴ s❛t✐s❢❡✐t♦ ✴ ❝♦♥t❡♥t❡✑ ♣❛r❛ ✏tr✐st❡ ✴ ✐♥s❛✲

t✐s❢❡✐t♦ ✴ ❛❜♦rr❡❝✐❞♦✑❀



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✽

• ✐♥t❡♥s✐❞❛❞❡ ✭❛❧t❛ ♣❛r❛ ❜❛✐①❛✮✿ ✏❡①❝✐t❛❞♦ ✴ ❡st✐♠✉❧❛❞♦ ✴ ❛❧❡rt❛✑ ♣❛r❛ ✏r❡❧❛①❛❞♦ ✴

❝❛❧♠♦ ✴ s♦♥♦❧❡♥t♦✑❀

• ❡ ❞♦♠✐♥â♥❝✐❛ ✭❞♦♠✐♥❛❞♦ ♣❛r❛ ❞♦♠✐♥❛♥t❡✮✿ ✏❝♦♥tr♦❧❛❞♦ ✴ ✐♥✢✉❡♥❝✐❛❞♦ ✴ s✉❜♠✐ss♦✑

♣❛r❛ ✏❡♠ ❝♦♥tr♦❧❡ ✴ ❞♦♠✐♥❛♥t❡ ✴ ✐♠♣♦rt❛♥t❡✑✳

❖ r❡s♣♦♥❞❡♥t❡ ✐♥❢♦r♠❛ s❡✉ s❡♥t✐♠❡♥t♦ ❛ ♣❛rt✐r ❞❡ ✉♠❛ ❡s❝❛❧❛ ♥ã♦ ✈❡r❜❛❧✱ ❞❡ ♥♦✈❡

✭✾✮ ♣♦♥t♦s✱ q✉❡ ✉t✐❧✐③❛ ✜❣✉r❛s ✭❜♦♥❡❝♦s✮ ♣❛r❛ r❡♣r❡s❡♥t❛r ❛s ❞✐♠❡♥sõ❡s✳ ❊st❛s ♣♦❞❡♠

s❡r ❛♥❛❧✐s❛❞❛s ✐♥❞✐✈✐❞✉❛❧♠❡♥t❡✱ ♦✉ ❛ ♣❛rt✐r ❞❡ ✉♠ ✈❛❧♦r ú♥✐❝♦✱ ♦♥❞❡✿ ✭✐♥t❡♥s✐❞❛❞❡ ✰

❞♦♠✐♥â♥❝✐❛✮ ✯ ✈❛❧ê♥❝✐❛✳

❚❛♠❜é♠ ❢♦✐ ❛♣❧✐❝❛❞♦ ♦ t❡st❡ ◆❆❙❆✲❚▲❳ ❬✾❪ ♣❛r❛ ♠❡❞✐r ❛ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ♣❡r❝❡✲

❜✐❞❛ ♣❡❧♦ ♣❛rt✐❝✐♣❛♥t❡✳ ❊ss❛ ❝❛r❣❛ é ❡①♣r❡ss❛ ❛ ♣❛rt✐r ❞❡ três ❛s♣❡❝t♦s✱ s✉❜❞✐✈✐❞✐❞♦s ❡♠

❞✐♠❡♥sõ❡s✿

• ❝♦♠♣♦rt❛♠❡♥t♦ ✭❡s❢♦rç♦ ❡ ♦ ❞❡s❡♠♣❡♥❤♦ ♣❡r❝❡❜✐❞♦s✮❀

• t❛r❡❢❛ ✭❞❡♠❛♥❞❛s ♠❡♥t❛❧✱ ❢ís✐❝❛ ❡ t❡♠♣♦r❛❧ ♣❛r❛ s✉❛ r❡❛❧✐③❛çã♦✮❀

• s✉❜❥❡t✐✈♦ ✭❢r✉str❛çã♦ ♣❡r❝❡❜✐❞❛✮

❆s s❡✐s ❞✐♠❡♥sõ❡s ❛❜♦r❞❛❞❛s sã♦ ❛♣r❡s❡♥t❛❞❛s ❝♦♠♦ q✉❡stõ❡s ❛ss♦❝✐❛❞❛s ❛ ✉♠❛ ❡s❝❛❧❛

❞❡ ✷✵ ♣♦♥t♦s✱ ❝❛❞❛✳ ❆s ❞✐♠❡♥sõ❡s ♣♦❞❡♠ s❡r ❛♥❛❧✐s❛❞❛s ✐s♦❧❛❞❛♠❡♥t❡✱ ♠❛s ❛ q✉❛♥t✐✜❝❛çã♦

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

tr❛❜❛❧❤♦ ✈❛r✐❛ ❞❡ ✵ ✭❝❛r❣❛ ♠í♥✐♠❛✮ à ✶✷✵ ✭❝❛r❣❛ ♠á①✐♠❛✮✱ s❡♥❞♦ ❝♦♥s✐❞❡r❛❞❛ ❡①❝❡ss✐✈❛

s❡ ♦❜té♠ ❛❝✐♠❛ ❞❡ ✻✵ ♣♦♥t♦s✳ ➱ ♣♦ssí✈❡❧ ✐❞❡♥t✐✜❝❛r✱ ❛✐♥❞❛✱ q✉❛✐s ❛s ❞✐♠❡♥sõ❡s q✉❡ ♠❛✐s

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

❆s ❢❡rr❛♠❡♥t❛s ❙❆▼ ❡ ◆❆❙❆✲❚▲❳ sã♦ ❛♣r❡s❡♥t❛❞❛s ♥♦ ❆♣ê♥❞✐❝❡ ❉✳

✹✳✷✳✷ ❆♥á❧✐s❡ ❞♦s ❉❛❞♦s

◆❡ss❡ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ♦ ♦❜❥❡t✐✈♦ ❢♦✐ ❞❡✜♥✐r ♦s ♣❡s♦s ❞❡ ❝❛❞❛ ❢❛t♦r ♥❛ ❝❛r❛❝t❡r✐③❛çã♦

❞♦ ❝♦♥t❡①t♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♥♦ ❛♠❜✐❡♥t❡ ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❡❧étr✐❝❛✳

P❛r❛ ✐ss♦✱ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛ ❝♦♠ ♦s ❞❛❞♦s ♦❜t✐❞♦s ♥♦ ❡①♣❡r✐♠❡♥t♦✱ ❝♦♠ ❛

✜♥❛❧✐❞❛❞❡ ❞❡ ✈❡r✐✜❝❛r ❛s ✈❛r✐á✈❡✐s ♠❛✐s ✐♠♣♦rt❛♥t❡s ♣❛r❛ ❞❡✜♥✐çã♦ ❞♦ ❝♦♥t❡①t♦ ❝♦♠ ❜❛s❡

♥❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s✳

❖ ❡rr♦ ❤✉♠❛♥♦ ❢♦✐ ❡s❝♦❧❤✐❞♦ ❝♦♠♦ ♣❛râ♠❡tr♦ ♣❛r❛ q✉❛♥t✐✜❝❛r ♦ ♣❡s♦ ❞❛s ✈❛r✐á✈❡✐s

❞❡✈✐❞♦ à s✉❛ r❡❧❛çã♦ ❝♦♠ ❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ❝♦♠♦ ❢♦✐ ❞✐s❝✉t✐❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳

❆s ✈❛r✐á✈❡✐s ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❢♦r❛♠ ✐❞❡♥t✐✜❝❛❞❛s ❝♦♠ ✉s♦ ❞❛ ❛❜♦r❞❛✲

❣❡♠ ✺❲ ✶❍✱ ❝♦♥s✐❞❡r❛♥❞♦ ❛ r❡❧❡✈â♥❝✐❛ ❞❡❧❛s ❝♦♠ r❡❧❛çã♦ ❛♦ ❡rr♦ ❡ ❛s ❡♠♦çõ❡s ❞❡ ✉♠

✐♥❞✐✈í❞✉♦✳ ❖s ✐♠♣❛❝t♦s ❞❛s ✈❛r✐á✈❡✐s ♥♦s ❡rr♦s ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡ ♥♦ ❝♦♥t❡①t♦✱ ❢♦r❛♠



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✺✾

♦❜t✐❞♦s ❝♦♠ ♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r ♠ú❧t✐♣❧❛ ❬✺✵❪✱ ❝♦♠♦ ❛♣r❡♥s❡t❛❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳

❆ r❡❣r❡ssã♦ ♠ú❧t✐♣❧❛ é ✉♠ ❝♦♥❥✉♥t♦ ❞❡ té❝♥✐❝❛s ❡st❛tíst✐❝❛s ♣❛r❛ ❝♦♥str✉✐r ♠♦❞❡❧♦s q✉❡

❞❡s❝r❡✈❡♠ ❞❡ ♠❛♥❡✐r❛ r❛③♦á✈❡❧ r❡❧❛çõ❡s ❡♥tr❡ ✈ár✐❛s ✈❛r✐á✈❡✐s ❡①♣❧✐❝❛t✐✈❛s ❞❡ ✉♠ ❞❡t❡r♠✐✲

♥❛❞♦ ♣r♦❝❡ss♦ ❬✺❪✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❙❡çã♦ ✺✳✷✳

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

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

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

✹✳✸ ❊t❛♣❛ ✸ ❞♦ ❊t✉❞♦ ❞❡ ❈❛s♦

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

❛♥❛❧✐s❛r ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✱ ✐❧✉str❛♥❞♦ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s

❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ s✉❛s ❛t✐✈✐❞❛❞❡s✳ P❛r❛ ✐ss♦✱ ♦ ❝❡♥ár✐♦

❡s❝♦❧❤✐❞♦ ❢♦✐ ♦ ♠❡s♠♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❙❡çã♦ ✹✳✷✱ ❛ss✐♠ ❝♦♠♦ ❛s t❛r❡❢❛s ❞❡s❡♠♣❡♥❤❛❞❛s

♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❡ ❛s ❢❡rr❛♠❡♥t❛s ❛♣❧✐❝❛❞❛s ❛♦s ♠❡s♠♦s✳

❖ ♣r♦❝❡❞✐♠❡♥t♦ ❡①♣❡r✐♠❡♥t❛❧ s❡ ❞✐❢❡r❡♥❝✐♦✉ ❞♦ ❡❢❡t✉❛❞♦ ♥❛ ❙❡çã♦ ✹✳✷✱ ❛♣❡♥❛s ♣♦r ✉♠❛

❡t❛♣❛ ❛❞✐❝✐♦♥❛❞❛ ❛♥t❡s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❞❡s❡♠♣❡♥❤❛r❡♠ ❛s t❛r❡❢❛s ♣r♦♣♦st❛s✳ ◆❡ss❛

❡t❛♣❛✱ ♣❡❞✐✉✲s❡ q✉❡ ♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦❝❛ss❡♠ ❡♠ ✉♠ ❞♦s ♣❛✐♥é✐s ❞♦ s✐♠✉❧❛❞♦r ❡ ✈❡r✐✜✲

❝❛ss❡♠ ❛ ♦❝♦rrê♥❝✐❛ ❞❡ ❛❧❣✉♠❛ ♠✉❞❛♥ç❛ ♥❛ t❡♥sã♦ ♦✉ ❝♦rr❡♥t❡ ❛♣r❡s❡♥t❛❞❛s ♥♦ ♣❛✐♥❡❧

❞✉r❛♥t❡ ✶✵ ♠✐♥✉t♦s✳

✹✳✸✳✶ P❛rt✐❝✐♣❛♥t❡s

◆❡ss❡ ❡st✉❞♦✱ ♦ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ r❡❛❧✐③❛❞♦ ♣♦r ✉♠❛ ❛♠♦str❛ ♠❛✐♦r ❞❡ ✐♥❞✐✈í❞✉♦s✱ ♥♦✈❡ ♣❛r✲

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

♦✉ ♣ós✲❣r❛❞✉❛çã♦ ❞❡ ❊♥❣❡♥❤❛r✐❛ ❊❧étr✐❝❛✳ ❯♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❞❡s❡♠♣❡♥❤♦✉ ❞✉❛s ✈❡③❡s

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

q✉❛♥❞♦ ♦❝♦rr❡ ✉♠❛ ♠✉❞❛♥ç❛ ❞❡ ❝♦♥t❡①t♦✳

✹✳✸✳✷ ❙✐♥❛✐s ❈❡r❡❜r❛✐s

❖s s✐♥❛✐s ❝❡r❡❜r❛✐s ❢♦r❛♠ ❛❞q✉✐r✐❞♦s ❞❡ ❢♦r♠❛ s❡q✉❡♥❝✐❛❧ ❡ ❝♦♠ t❛①❛ ❞❡ ❛♠♦str❛❣❡♠ ❞❡

✶✷✽ ❍③ ❛ ♣❛rt✐r ❞♦s ❝❛♥❛✐s ❞s♣♦♥í✈❡✐s ♥♦ ❊♠♦t✐✈✱ ♠❛s ❛♣❡♥❛s ♦s s✐♥❛✐s ❞♦ ❝❛♥❛❧ ❆❋✸

❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s ♣❛r❛ ❛♥á❧✐s❡ ❡ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❋✐❣✉r❛ ✹✳✷✵✳

❖ s✐♥❛✐s ❢♦r❛♠ ♣ré✲♣r♦❝❡ss❛❞♦s ♣❡❧♦ ♣ró♣r✐♦ ❡q✉✐♣❛♠❡♥t♦ q✉❡ ♣♦ss✉✐ ✉♠ ✜❧tr♦ ♣❛ss❛✲

❢❛✐①❛ ❞❡ q✉✐♥t❛ ♦r❞❡♠ ❝♦♠ ❢r❡q✉ê♥❝✐❛ ❞❡ ❝♦rt❡ ♠í♥✐♠❛ ❞❡ ✵✱✷ ❍③ ❡ ♠á①✐♠❛ ❞❡ ✹✺ ❍③✱

❛❧é♠ ❞❡ ✉♠ ✜❧tr♦ ♥♦t❝❤ ♥❛ ❢r❡q✉ê♥❝✐❛ ❞❡ ✺✵ ❍③ ❡ ♦✉tr♦ ❡♠ ✻✵ ❍③✱ ♣❛r❛ r❡♠♦✈❡r ♦s r✉í❞♦s

❞❡✈✐❞♦ ❛ r❡❞❡ ❞❡ ❡♥❡r❣✐❛ ❡❧étr✐❝❛✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✻✵

❋✐❣✉r❛ ✹✳✷✵✿ ❆♠♦str❛ ❞❡ s✐♥❛❧ ❛❞q✉✐r✐❞❛ ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸

❖s ❛rt❡❢❛t♦s ❞❡ ❡❧❡tr♦♦❝✉❧♦❣r❛♠❛ ✭❊❖●✮ s❡ ❝♦♥❝❡♥tr❛♠ ❡♠ ❢r❡q✉ê♥❝✐❛s ✐♥❢❡r✐♦r❡s ❛ ✹

❍③✱ ❡ sã♦ ♠❛✐s ♣r♦❡♠✐♥❡♥t❡s s♦❜r❡ ❛ r❡❣✐ã♦ ❛♥t❡r✐♦r ❞❛ ❝❛❜❡ç❛ ❬✼✺❪✱ ❬✹✸❪✳ ❏á ♦s ❛rt❡❢❛t♦s ❞❡

❡❧❡tr♦♠✐♦❣r❛♠❛ ✭❊▼●✮ ♣♦ss✉❡♠ ♠❛✐♦r ❞❡st❛q✉❡ ❡♠ ❢r❡q✉ê♥❝✐❛s s✉♣❡r✐♦r❡s ❛ ✸✵ ❍③ ❬✼✺❪✱

❬✹✸❪✳ ❈♦♠♦ ♥❡ss❡ tr❛❜❛❧❤♦ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞❛s ❛♣❡♥❛s ❛s ❝❛r❛❝t❡ríst✐❝❛s t❡t❛ ❡ ❛❧❢❛✱ ❝✉❥❛s

❢❛✐①❛s ❞❡ ❢r❡q✉ê♥❝✐❛s sã♦ s✉♣❡r✐♦r❡s ❛ ✹ ❍③ ❡ ✐♥❢❡r✐♦r❡s ❛ ✸✵ ❍③ ❡ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s

❛♣❡♥❛s ♦s s✐♥❛✐s ♣r♦✈❡♥✐❡♥t❡s ❞❛ r❡❣✐ã♦ ♣ré✲❢r♦♥t❛❧ ❞❛ ❝❛❜❡ç❛✱ ♥ã♦ ❢♦✐ ✉s❛❞❛ ♥❡♥❤✉♠❛

té❝♥✐❝❛ ♣❛r❛ r❡♠♦çã♦ ❞♦s ❛rt❡❢❛t♦s ❞❡ ❊❖● ❡ ❊▼●✳

❖ ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❢♦✐ r❡❛❧✐③❛❞♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❛ ❙❡✲

çã♦ ✹✳✶✳✸✳ Pr✐♠❡✐r❛♠❡♥t❡✱ ♦s s✐♥❛✐s ♣ré✲♣r♦❝❡ss❛❞♦s ❛❞q✉✐r✐❞♦s ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸

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

s✐♥❛✐s ❞❡ ❊❊● ❞❡ ❝❛❞❛ s❡❣♠❡♥t♦ ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s ❝♦♠ ❛ tr❛♥❢♦r♠❛❞❛ ✇❛✈❡❧❡t ❉❛✉❜❡✲

❝❤✐❡s ✹✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✶✱ ❛♣r❡s❡♥t❛♠✲s❡ ❡①❡♠♣❧♦s ❞♦s ❣rá✜❝♦s q✉❡ ✐❧✉str❛♠ ♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱

♦s ❞❡t❛❧❤❡s D1 ✭❣❛♠❛✮✱ D2 ✭❜❡t❛✮✱ D3 ✭❛❧❢❛✮ ❡ D4 ✭t❡t❛✮ ❡ ❛ ❛♣r♦①✐♠❛çã♦ A4 ✭❞❡❧t❛✮✳

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

❝❛❞❛ ❛♠♦str❛ ❞❡ s❡ss❡♥t❛ s❡❣✉♥❞♦s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦ ❝❛♥❛❧ ❆❋✸✳ ◆❛s ❋✐❣✉r❛s ✹✳✷✷

❡ ✹✳✷✸ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ❣rá✜❝♦s ❞❛s ❡♥tr♦♣✐❛s ❡ ❡♥❡r❣✐❛s ❞❡ t❡t❛ ♣❛r❛ ✉♠ ❞♦s ♥♦✈❡

♣❛rt✐❝✐♣❛♥t❡s✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

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

❡ ♦✐t♦ ❡♥tr♦♣✐❛s ❡♥❡r❣✐❛s ♣❛r❛ ❝❛❞❛ ❝❛r❛❝t❡ríst✐❝❛ ✭t❡t❛ ♦✉ ❛❧❢❛✮ ♣❛r❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✱

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

♣❛r❛ ❝❛❞❛ ✐♥❞✐✈í❞✉♦✳

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

❛rt✐✜❝✐❛❧✱ ❝♦♠♦ ❢♦✐ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✹✳✶✳✸✳ ❖s ♣❛râ♠❡tr♦s ❞❛ r❡❞❡ ❢♦r❛♠ ♦s ♠❡s♠♦s ❞♦

❡st✉❞♦ ❞❡ ❝❛s♦ ✶✱ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❙❡çã♦ ✹✳✶✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✻✶

❋✐❣✉r❛ ✹✳✷✶✿ ●rá✜❝♦s ❞♦ s✐♥❛❧ ♦r✐❣✐♥❛❧✱ ❞♦s ❞❡t❛❧❤❡s D1✱ D2✱ D3 ❡ D4 ❡ ❞❛ ❛♣r♦①✐♠❛çã♦

A4

❈♦♠ ♦ r❡s✉❧t❛❞♦ ❞❛ s✐♠✉❧❛çã♦ ❞❛ r❡❞❡✱ ♦❜t❡✈❡✲s❡ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ❬✽✼❪ ❝♦♠ ❛

♣♦r❝❡♥t❛❣❡♠ ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛rt✐✜❝✐❛❧✳ ◆❛ ❋✐❣✉r❛ ✹✳✷✹ sã♦ ❛♣r❡s❡♥t❛❞❛s

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

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

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

❞❡ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❡♠ ❡♠♦çõ❡s✳ P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ✉s❛♥❞♦ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡

♦ ✈❡t♦r ❝♦♠ ❛ ❡♥❡r❣✐❛ ❞❡ ❛❧❢❛ ♦✉ ❞❡ t❡t❛✱ ♦❜t❡✈❡✲s❡ r❡s✉❧t❛❞♦s ✐♥s❛t✐s❢❛tór✐♦s✱ ✻✵✱✺ ✪ ❡ ✹✹✱✼

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

r❡s✉❧t❛❞♦s sã♦ ❜❛st❛♥t❡ s❛t✐s❢❛tór✐♦s✱ ✽✶✱✻ ✪ ❡ ✽✻✱✽ ✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❖s ♣r♦❝❡❞✐♠❡♥t♦s

❞❡s❝r✐t♦s ❛♥t❡r✐♦r♠❡♥t❡ ❢♦r❛♠ ❛♣❧✐❝❛❞♦s ❛♦s s✐♥❛✐s ❞❡ ❊❊● ❞♦s ♥♦✈❡ ♣❛rt✐❝✐♣❛♥t❡s ♣❛r❛

❝❧❛ss✐✜❝❛çã♦ ❞♦s ♠❡s♠♦s ❡♠ ❡♠♦çõ❡s ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ✈❡r✐✜❝❛r s❡ ♦s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s

♣❛r❛ ❡ss❛ ✜♥❛❧✐❞❛❞❡ ❢♦r♥❡❝❡♠ r❡s✉❧t❛❞♦s s❛t✐s❢❛tór✐♦s ✭❡♥tr❡ ✽✵ ✪ ❡ ✾✵ ✪✮✳ ❖s r❡s✉❧t❛❞♦s

❞❡ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❆♣ê♥❞✐❝❡ ❈✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦

❞✐s❝✉t✐❞♦s ♥♦ ❈❛♣ít✉❧♦ ✺✳

✹✳✸✳✸ ❈♦♥t❡①t♦

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

❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ❢♦✐ r❡❛❧✐③❛❞❛ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s✳ P❛r❛

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

✉♠❛ ❛✈❛❧✐❛çã♦ ❞❛ ❡①♣r❡ssã♦ ♣r♦♣♦st❛ ♣❛r❛ ♦ ❝♦♥t❡①t♦ ♥❛ ❙❡çã♦ ✺✳✷✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✻✷

❋✐❣✉r❛ ✹✳✷✷✿ ●rá✜❝♦s ❞❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛

✹✳✹ ❙í♥t❡s❡

◆❡st❡ ❈❛♣ít✉❧♦✱ ❢♦r❛♠ ❛♣r❡s❡♥t❛❞❛s ❛s três ❡t❛♣❛s ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ✐♠♣❧❡♠❡♥t❛❞♦ ♥❡st❡

tr❛❜❛❧❤♦✳ ❆ ♣r✐♠❡✐r❛ ❞❡❧❛s ❢♦✐ r❡❛❧✐③❛❞❛ ♣❛r❛ ✈❡r✐✜❝❛r ♦s ♠ét♦❞♦s ❡s❝♦❧❤✐❞♦s ♣❛r❛ s❡❧❡çã♦

❡ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡♠ ❡♠♦çõ❡s✳ ❖s s✐♥❛✐s ❞❡ ❊❊● ♥ã♦

❢♦r❛♠ ❛❞q✉✐r✐❞♦s ♥♦ ❝♦♥t❡①t♦ ❞❡st❡ tr❛❜❛❧❤♦✱ ❝♦♠♦ ✈✐st♦ ♥♦ ✐♥í❝✐♦ ❞❡ss❡ ❈❛♣ít✉❧♦✱ ❢♦r❛♠

✉s❛❞♦s ♦s s✐♥❛✐s ❞❡ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s✳ ❆✐♥❞❛ ♥❛ ♣r✐♠❡✐r❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦✱ ❢♦✐ ♠♦str❛❞❛ ❛

❢❛♠í❧✐❛ ❞❡ ✇❛✈❡❧❡ts ❉❛✉❜❡❝❤✐❡s ✹ ✉s❛❞❛ ♥❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s t❡t❛ ❡ ❛❧❢❛ ❞♦s s✐♥❛✐s

❞❡ ❊❊● ❡ ❢♦r❛♠ ❞❡✜♥✐❞♦s t♦❞♦s ♦s ♣❛râ♠❡tr♦s ❞❛ r❡❞❡ ♥❡✉r❛❧✱ ❝♦♠♦ ✈✐st♦ ♥❛ ❙❡çã♦ ✹✳✶✳✸✳

◆❛ s❡❣✉♥❞❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ❢♦✐ ❞❡✜♥✐❞♦ ✉♠ ❡①♣❡r✐♠❡♥t♦ ♣❛r❛ ✐❞❡♥t✐✜❝❛r

❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦ ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ❞✉❛s ♠❛♥♦❜r❛s ♥♦ ❛♠❜✐❡♥t❡ ❞❡

s✐♠✉❧❛çã♦ ❞❡ ✉♠❛ s❛❧❛ ❞❡ ♦♣❡r❛çã♦ ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❞❡ ❡♥❡r❣✐❛✳ ❖ ♦❜❥❡t✐✈♦ ♥❛ r❡❛❧✐③❛çã♦

❞❡ss❡ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ ❛✈❛❧✐❛r ❛ ♣❛rt❡ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸ r❡❢❡r❡♥t❡ ❛♦

❝♦♥t❡①t♦ ❞♦ ✐♥❞✐✈í❞✉♦✱ ❞❡✜♥✐♥❞♦✲s❡ ♦s ♣❡s♦s ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ r❡❧❡✈❛♥t❡ ♣❛r❛ ♦ ❝♦♥t❡①t♦

❛ ♣❛rt✐r ❞❡ ✉♠❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛✳ ◆❛ ❙❡çã♦ ✹✳✷✳✶✱ ❢♦r❛♠ ❞❡✜♥✐❞♦s ♦s ♣r♦❝❡❞✐♠❡♥t♦s

r❡❛❧✐③❛❞♦s ♥❛ ❡t❛♣❛ ❞❡ ♣ré✲t❡st❡✱ ❝♦♠♦ ❛ss✐♥❛t✉r❛ ❞❡ t❡r♠♦ ❝♦♥❝♦r❞â♥❝✐❛✱ ❛♣❧✐❝❛çã♦ ❞❡

q✉❡st✐♦♥ár✐♦ ❡ ❞❡ t❡st❡ ♣s✐❝♦❧ó❣✐❝♦✳ ◆❛ ❙❡çã♦ ✹✳✷✳✶✱ ❢♦r❛♠ ❞✐s❝✉t✐❞♦s ♦s ♣r♦❝❡❞✐♠❡♥t♦s

r❡❛❧✐③❛❞♦s ❞✉r❛♥t❡ ♦ t❡st❡✳ P♦r ✜♠✱ ♥❛ ❙❡çã♦ ✹✳✷✳✶✱ ❢♦r❛♠ ❛♣r❡s❡♥t❛❞❛s ❛s ❢❡rr❛♠❡♥t❛s

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

♥í✈❡❧ ❞❛ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦✳

◆❛ t❡r❝❡✐r❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ r❡❛❧✐③♦✉✲s❡ ♦ ♠❡s♠♦ ❡①♣❡r✐♠❡♥t♦ ❞❡✜♥✐❞♦ ♥❛

s❡❣✉♥❞❛ ❡t❛♣❛✱ ♣♦ré♠ ❝♦♠ ✉♠❛ ❛♠♦str❛ ♠❛✐♦r ❞❡ ♣❛rt✐❝✐♣❛♥t❡s✳ ❖ ♦❜❥❡t✐✈♦ ♥❡ss❛ ❡t❛♣❛

❢♦✐ ❛✈❛❧✐❛r ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳



❈❛♣ít✉❧♦ ✹✳ ❊st✉❞♦ ❊①♣❡r✐♠❡♥t❛❧ ✻✸

❋✐❣✉r❛ ✹✳✷✸✿ ●rá✜❝♦s ❞❛ ❡♥❡r❣✐❛s ❞❡ t❡t❛

❋✐❣✉r❛ ✹✳✷✹✿ ▼❛tr✐③❡s ❝♦♠ ♣♦r❝❡♥t❛❣❡♥s ❞❡ ❡rr♦s ❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡

❊❊● ❡♠ ❡♠♦çõ❡s



❈❛♣ít✉❧♦ ✺

❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s

✺✳✶ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✶ ❞♦ ❊st✉❞♦ ❞❡

❈❛s♦

P❛r❛ r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ♥❡st❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ♦♣t♦✉✲s❡ ♣❡❧♦

✉s♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❛❞q✉✐r✐❞♦s ❛♣❡♥❛s ♣❡❧♦ ❝❛♥❛❧ ❆❋✸✳ ❆ ♠♦t✐✈❛çã♦ ♣❛r❛ ❡ss❛ ❡s❝♦❧❤❛

❢♦✐ ❛ ❧♦❝❛❧✐③❛çã♦ ❞❡ t❛❧ ❝❛♥❛❧✱ q✉❡ s❡ ❡♥❝♦♥tr❛ ♥❛ ár❡❛ ♣ré✲❢r♦♥t❛❧ ❞♦ ❝ér❡❜r♦✳ ❊ss❛ r❡❣✐ã♦

❝❡r❡❜r❛❧ ❡stá r❡❧❛❝✐♦♥❛❞❛ ❝♦♠ ❛s ❡♠♦çõ❡s ❤✉♠❛♥❛s✳

◆♦ t♦t❛❧✱ ❢♦r❛♠ ♣r♦❝❡ss❛❞❛s ✶✷✽✵ tr✐❛❣❡♥s ❞❡ s✐♥❛✐s ❞❡ ❊❊● ✐♥❝❧✉✐♥❞♦ ♦s s✐♥❛✐s ❞❡

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

❞❛❞♦s ❬✻✵❪✳ ❆s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ❡ ❛❧❢❛ ❞❡ss❡s s✐♥❛✐s ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s ❡ ♦s ✈❛❧♦r❡s ♣❛r❛

❛ ❡♥❡r❣✐❛ ❡ ❡♥tr♦♣✐❛ ❞❡ ❛♠❜❛s ❝♦♠♣♦♥❡♥t❡s ❢♦r❛♠ ❝❛❧❝✉❧❛❞♦s ❡ ❛♣❧✐❝❛❞♦s à r❡❞❡ ♥❡✉r❛❧✳

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

❡♥tr❛❞❛✳

❆♣ós ❛ r❡❛❧✐③❛çã♦ ❞♦s ❡①♣❡r✐♠❡♥t♦s✱ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❞❛ t❛①❛ ❞❡ ❛❝❡rt♦s ❢♦r❛♠

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

♣❛r❛ ❝❛❞❛ t✐♣♦ ❞❡ ❡♠♦çã♦ ❝❧❛ss✐✜❝❛❞❛✳ ◆❛ t❛❜❡❧❛ ✺✳✶✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♣❛r❛

❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s

♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s ♠é❞✐❛s ❞❛s

t❛①❛s ❞❡ ❛❝❡rt♦s ✻✵✱✶✻✪✱ ✾✶✱✵✷✪✱ ✺✽✱✹✼✪ ❡ ✽✺✱✵✽✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ❞♦

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

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

❆ ♠❛✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✱

s❡❣✉✐❞❛ ♣❡❧❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦

❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞♦ ✈❡t♦r ❝♦♠ ♦s

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

✻✹



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✺

❚❛❜❡❧❛ ✺✳✶✿ ❱❛❧♦r❡s ❞❡ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡❝✐✲

♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✵✱✶✻✪ ✷✶✱✺✷✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✾✶✱✵✷✪ ✼✱✾✸✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✺✽✱✹✼✪ ✶✾✱✾✾✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✺✳✵✽✪ ✶✷✱✻✼✪

❖ ❞❡s✈✐♦ ♣❛❞rã♦ é ✉♠❛ ♠❡❞✐❞❛ ❞❛ ❞✐s♣❡rsã♦ ❞♦s ❞❛❞♦s✱ s❡♥❞♦ q✉❡ q✉❛♥t♦ ♠❛✐s ♣ró①✐♠♦

❞❡ ③❡r♦✱ ♠❡♥♦s ♦s ❞❛❞♦s ✈❛r✐❛♠ ❡♠ t♦r♥♦ ❞❛ ♠é❞✐❛✳ ◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s

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

♣❛❞rõ❡s ❞❡ ✷✶✱✺✷✪ ❡ ✶✾✱✾✾✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦ré♠✱ q✉❛♥❞♦ t❡♠✲s❡ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛

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

✼✱✾✸✪ ❡ ✶✷✱✻✼✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ♦s tr✐♥t❛ ❡ ❞♦✐s

♣❛rt✐❝✐♣❛♥t❡s ♣♦ss✉❡♠ ✉♠❛ ♠❡♥♦r ✈❛r✐❛çã♦ ❡♠ t♦r♥♦ ❞❛ ♠é❞✐❛ ❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✶

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

r❡❞❡✳

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

❞❛s ❡♠♦çõ❡s✱ é ♣♦ssí✈❡❧ ♦❜t❡r r❡s✉❧t❛❞♦s s❛t✐s❢❛tór✐♦s ✭t❛①❛ ❞❡ ❛❝❡rt♦s s✉♣❡r✐♦r ❛ ✽✵✪✮ ♥♦

r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❞❡ ❞❛❞♦s ❞❡

❡♥tr♦♣✐❛ ❞❡ t❡t❛ ♦✉ ❛❧❢❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◆❛ ❚❛❜❡❧❛ ✺✳✷✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦

❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦✳

❚❛❜❡❧❛ ✺✳✷✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✸✱✸✻✪ ✷✼✱✷✾✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✾✱✵✻✪ ✶✸✱✼✻✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✻✺✱✽✽✪ ✷✺✱✻✸✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✼✱✻✼✪ ✶✺✱✸✷✪

◆❛ ❚❛❜❡❧❛ ✺✳✷✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s

♠é❞✐❛s ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ❞❡ ✻✸✱✸✻✪✱ ✽✾✱✵✻✪✱ ✻✺✱✽✽✪ ❡ ✽✼✱✻✼✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦

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

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

♣❛r❛ ❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❆ ♠❡❧❤♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✻

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

❞❛ ❡♥tr♦♣✐❛ ♣❛r❛ ❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❖ ♣✐♦r r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s

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

❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛ à ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✷✼✱✷✾✪ ❡ ✷✺✱✻✸✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✶✸✱✼✻✪ ❡ ✶✺✱✸✷✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s

♣❛r❛ ♦s tr✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ♣♦ss✉❡♠ ✉♠❛ ♠❡♥♦r ✈❛r✐❛çã♦ ❡♠ t♦r♥♦ ❞❛ ♠é❞✐❛

❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✷ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ ♦s ✈❛❧♦r❡s ❞❡ ❡♥tr♦♣✐❛ ❞♦ q✉❡ ❝♦♠ ♦s ❞❡

❡♥❡r❣✐❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳ ❆✐♥❞❛ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❡①✐st❡ ✉♠❛ ♠❛✐♦r ✈❛r✐❛çã♦ ❡♠

t♦r♥♦ ❞❛ ♠é❞✐❛ ❞❛ t❛①❛ ❞❡ ❛❝❡rt♦s ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦

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

❉❛ ♠❡s♠❛ ❢♦r♠❛ q✉❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ é ♣♦ssí✈❡❧ ♦❜✲

s❡r✈❛r ♣❡❧♦s r❡s✉❧t❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ❚❛❜❡❧❛ ✺✳✷ q✉❡ ❢♦✐ ❛❧❝❛♥ç❛❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s

❛❧t❛ ✭s✉♣❡r✐♦r ❛ ✽✵✪✮ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦

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

♥❡✉r❛❧✳

◆❛ ❚❛❜❡❧❛ ✺✳✸✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛✲

❞rã♦ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♥❡❣❛✲

t✐✈♦✴❡①❝✐t❛❞♦✳

❚❛❜❡❧❛ ✺✳✸✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✾✱✵✼✪ ✷✺✱✶✺✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✾✱✸✼✪ ✽✱✼✼✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✻✾✱✸✸✪ ✷✼✱✷✾✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✼✱✻✼✪ ✷✷✱✷✾✪

◆❛ ❚❛❜❡❧❛ ✺✳✸✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠

❛s ♠é❞✐❛s ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ❞❡ ✻✾✱✵✼✪✱ ✽✾✱✸✼✪✱ ✻✾✱✸✸✪ ❡ ✽✼✱✻✼✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦

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

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

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

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

❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥tr♦♣✐❛ ♣❛r❛ ❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛

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



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✼

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

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✷✺✱✶✺✪ ❡ ✷✼✱✷✾✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

t❡t❛ ♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✽✱✼✼✺✾✪ ❡ ✷✷✱✷✾✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s

♦❜t✐❞♦s ♣❛r❛ ♦s tr✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ♣♦ss✉❡♠ ✉♠❛ ♠❡♥♦r ✈❛r✐❛çã♦ ❡♠ t♦r♥♦ ❞❛s

♠é❞✐❛s ❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✸ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ ♦s ✈❛❧♦r❡s ❞❡ ❡♥tr♦♣✐❛ ❞♦ q✉❡ ❝♦♠

♦s ❞❡ ❡♥❡r❣✐❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

❉❛ ♠❡s♠❛ ❢♦r♠❛ q✉❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❞✉❛s ❡♠♦çõ❡s ❞✐s❝✉t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡✱

❢♦✐ ♦❜t✐❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s s❛t✐s❢❛tór✐❛ ✭♠❛✐♦r q✉❡ ✽✵✪✮ ♥♦s r❡s✉❧t❛❞♦s ❞♦ r❡❝♦♥❤❡❝✐✲

♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❡♥tr❛❞❛ ❝♦♠ ♦s ✈❛❧♦r❡s

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

◆❛ ❚❛❜❡❧❛ ✺✳✹✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛✲

❞rã♦ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♥❡❣❛✲

t✐✈♦✴❝❛❧♠♦✳

❚❛❜❡❧❛ ✺✳✹✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡✲

❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✼✼✱✹✾✪ ✶✼✱✶✾✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✼✱✹✾✪ ✼✱✵✸✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✼✾✱✻✻✪ ✶✺✱✸✷✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✻✱✾✵✪ ✶✼✱✷✼✪

◆❛ ❚❛❜❡❧❛ ✺✳✹✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s

♠é❞✐❛s ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ❞❡ ✼✼✱✹✾✪✱ ✽✼✱✹✾✪✱ ✼✾✱✻✻✪ ❡ ✽✻✱✾✵✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦

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

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

♣❛r❛ ❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❆ ♠❡❧❤♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐

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

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

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

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

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✶✼✱✶✾✪ ❡ ✶✺✱✸✷✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✼✱✵✸✪ ❡ ✶✼✱✷✼✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s

♣❛r❛ ♦s tr✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s ♣♦ss✉❡♠ ✉♠❛ ♠❡♥♦r ✈❛r✐❛çã♦ ❡♠ t♦r♥♦ ❞❛s ♠é❞✐❛s



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✽

❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✹ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ ♦s ✈❛❧♦r❡s ❞❡ ❡♥tr♦♣✐❛ ❞♦ q✉❡ ❝♦♠ ♦s ❞❡

❡♥❡r❣✐❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

◆❛ ❞❡t❡❝çã♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❢♦✐ ♦❜t✐❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s ❛❝❡✐tá✈❡❧ ✭♠❛✐♦r

q✉❡ ✽✵✪✮ ♥♦s r❡s✉❧t❛❞♦s q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❞❡ ❡♥tr❛❞❛ ❝♦♠♣♦st♦ ♣❡❧♦s ✈❛❧♦r❡s

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

três ♦✉tr❛s ❡♠♦çõ❡s ❞✐s❝✉t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡✳

❆s ♠é❞✐❛ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡✲

❜r❛✐s ❡♠ t♦❞❛s ❛s q✉❛tr♦ ❡♠♦çõ❡s ❝♦♥s✐❞❡r❛❞❛s ♥❡st❡ tr❛❜❛❧❤♦ ❢♦r❛♠ s❛t✐s❢❛tór✐❛s ✭❛❝✐♠❛

❞❡ ✽✵✪✮ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛ ❡ t❡t❛ ❝♦♠♦

❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳ P♦ré♠ ❛ t❛①❛ ❞❡ ❛❝❡rt♦s ♥ã♦ é ✉♠❛ ♠❡❞✐❞❛ ❛❞❡q✉❛❞❛ ♣❛r❛ ✈❡r✐✲

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

s❡ ♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s é ❛ss✐♠étr✐❝♦ ✭✐st♦ é✱ q✉❛♥❞♦ ♦ ♥ú♠❡r♦ ❞❡ ❛♠♦str❛s ❡♠ ❞✐❢❡r❡♥t❡s

❝❧❛ss❡s ♣♦ss✉❡♠ ✉♠❛ ❣r❛♥❞❡ ✈❛r✐❛çã♦✮✳ P❛r❛ ✈❡r✐✜❝❛r ❛ ❝♦♥s✐stê♥❝✐❛ ❞❛ t❛①❛ ❞❡ ❛❝❡r✲

t♦s✱ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ♠❛✐s ❞❡t❛❧❤❛❞❛ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛s ❡♥tr♦♣✐❛s ❞❡

❛❧❢❛ ❡ t❡t❛ ❬✽✻❪✳ P❛r❛ ❞❡✜♥✐çã♦ ❞♦s ♣❛râ♠❡tr♦s ✉s❛❞♦s ♥❛ ❛♥á❧✐s❡✱ ❝♦♥s✐❞❡r❛✲s❡ ❛ ❡♠♦çã♦

♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✿

• ❱❡r❞❛❞❡✐r♦s P♦s✐t✐✈♦s ✭❚P✮✿ ❞❛❞♦s ❝♦rr❡t❛♠❡♥t❡ ❝❧❛ss✐✜❝❛❞♦s ❝♦♠♦ ❛ ❡♠♦çã♦ ♣♦s✐✲

t✐✈♦✴❡①❝✐t❛❞♦ ❬✽✻❪✳

• ❋❛❧s♦s P♦s✐t✐✈♦s ✭❋P✮✿ ❉❛❞♦s q✉❡ ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s ❝♦♠♦ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱

♠❛s ♣❡rt❡♥❝❡♠ ❛ ♦✉tr❛ ❝❧❛ss❡ ❞❡ ❡♠♦çõ❡s ❬✽✻❪✳

• ❱❡r❞❛❞❡✐r♦s ◆❡❣❛t✐✈♦s ✭❚◆✮✿ ❞❛❞♦s ❝♦rr❡t❛♠❡♥t❡ ❝❧❛ss✐✜❝❛❞♦s ❡♠ ♦✉tr❛s ❝❧❛ss❡s ❞❡

❡♠♦çõ❡s q✉❡ ♥ã♦ s❡❥❛ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ❬✽✻❪✳

• ❋❛❧s♦s ◆❡❣❛t✐✈♦s ✭❋◆✮✿ ❞❛❞♦s q✉❡ ❞❡✈❡r✐❛♠ s❡r ❝❧❛ss✐✜❝❛❞♦s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱

♠❛s ❢♦r❛♠ ✐♥❝♦rr❡t❛♠❡♥t❡ ✐❞❡♥t✐✜❝❛❞♦s ❝♦♠♦ ♣❡rt❡♥❝❡♥t❡s à ♦✉tr❛s ❝❤❛ss❡s ❞❡ ❡♠♦✲

çõ❡s ❬✽✻❪✳

• ❚❛①❛ ❞❡ ❱❡r❞❛❞❡✐r♦s P♦s✐t✐✈♦s ✭❚P❘✮ ♦✉ ❙❡♥s✐❜✐❧✐❞❛❞❡✿ é ✉♠❛ ♠❡❞✐❞❛ ❞❛ ♣r♦♣♦rçã♦

❞❡ ♣♦s✐t✐✈♦s r❡❛✐s✱ ❝♦rr❡t❛♠❡♥t❡ ✐❞❡♥t✐✜❝❛❞♦s ❝♦♠♦ t❛✐s✱ ❡ é ❝♦♠♣❧❡♠❡♥t❛r à t❛①❛ ❞❡

❢❛❧s♦s ♥❡❣❛t✐✈♦s ❬✽✻❪✳

TPR =
TP

P
=

TP

TP + FN
✭✺✳✶✮

• ❊s♣❡❝✐✜❝✐❞❛❞❡ ✭❙P❈✮ ♦✉ ❚❛①❛ ❞❡ ❱❡r❞❛❞❡✐r♦s ◆❡❣❛t✐✈♦s ✭❚◆❘✮✿ é ✉♠❛ ♠❡❞✐❞❛

❞❛ ♣r♦♣♦rçã♦ ❞❡ ♥❡❣❛t✐✈♦s ♦s q✉❛✐s sã♦ ❝♦rr❡t❛♠❡♥t❡ ✐❞❡♥t✐✜❝❛❞♦s ❝♦♠♦ t❛✐s✱ ❡ é

❝♦♠♣❧❡♠❡♥t❛r à t❛①❛ ❞❡ ❢❛❧s♦s ♣♦s✐t✐✈♦s ❬✽✻❪✳

SPC =
TN

N
=

TN

FP + TN
✭✺✳✷✮



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✻✾

• Pr❡❝✐sã♦ ♦✉ ❱❛❧♦r Pr❡❞✐t✐✈♦ P♦s✐t✐✈♦ ✭PP❱✮✿ é ❛ ♣r♦♣♦rçã♦ ❞❡ r❡s✉❧t❛❞♦s ♣♦s✐t✐✈♦s

❡♠ ❡st❛tíst✐❝❛ ❡ t❡st❡s ❞❡ ❞✐❛❣♥óst✐❝♦ q✉❡ sã♦ r❡s✉❧t❛❞♦s ✈❡r❞❛❞❡✐r♦s ♣♦s✐t✐✈♦s ❬✽✻❪✳

PPV =
TP

TP + FP
✭✺✳✸✮

• ❱❛❧♦r Pr❡❞✐t✐✈♦ ◆❡❣❛t✐✈♦ ✭◆P❱✮✿ é ❛ ♣r♦♣♦rçã♦ ❞❡ r❡s✉❧t❛❞♦s ♥❡❣❛t✐✈♦s ❡♠ ❡st❛tís✲

t✐❝❛ ❡ t❡st❡s ❞❡ ❞✐❛❣♥óst✐❝♦ q✉❡ sã♦ r❡s✉❧t❛❞♦s ✈❡r❞❛❞❡✐r♦s ♥❡❣❛t✐✈♦s ❬✽✻❪✳

NPV =
TN

TN + FN
✭✺✳✹✮

• ❚❛①❛ ❞❡ ❋❛❧s♦s P♦s✐t✐✈♦s ✭❋P❘✮✿ r❡❢❡r❡✲s❡ à ♣r♦♣♦rçã♦ ❞❡ ❢❛❧s♦s ♣♦s✐t✐✈♦s ❬✽✻❪✳

FPR =
FP

FP + TN
✭✺✳✺✮

• ❚❛①❛ ❞❡ ❉❡t❡❝çã♦ ❋❛❧s❛ ✭❋❉❘✮✿ é ✉♠❛ ♣r❡❞✐çã♦ ❡st❛tíst✐❝❛ ❞♦ ♥ú♠❡r♦ ❞❡ r❡s✉❧t❛❞♦s

q✉❡ ♣♦❞❡✲s❡ ❡s♣❡r❛r q✉❡ s❡❥❛♠ ❢❛❧s♦s ♣♦s✐t✐✈♦s ❬✽✻❪✳

FDR =
FP

FP + TP
= 1− PPV ✭✺✳✻✮

• ❚❛①❛ ❞❡ ❋❛❧s♦s ◆❡❣❛t✐✈♦s ✭❋◆P✮✿ r❡❢❡r❡✲s❡ à ♣r♦♣♦rçã♦ ❞❡ ❢❛❧s♦s ♥❡❣❛t✐✈♦s ❬✽✻❪✳

FNP =
FN

FN + TP
✭✺✳✼✮

• ❆❝✉rá❝✐❛ ✭❆❈❈✮✿ é ❛ ♣r♦①✐♠✐❞❛❞❡ ❞❛ ♠❡❞✐❞❛ r❡❧❛t✐✈❛♠❡♥t❡ ❛♦ ✈❡r❞❛❞❡✐r♦ ✈❛❧♦r ❞❛

✈❛r✐á✈❡❧ ❬✽✻❪✳

FPR =
TP + TN

P +N
=

TP + TN

(TP + FN) + (FP + TN)
✭✺✳✽✮

❈♦♥s✐❞❡r❛♥❞♦ ❛ ♠é❞✐❛ ❞♦s ✈❡r❞❛❞❡✐r♦s ♣♦s✐t✐✈♦s✱ ❢❛❧s♦s ♣♦s✐t✐✈♦s✱ ✈❡r❞❛❞❡✐r♦s ♥❡❣❛t✐✈♦s

❡ ❢❛❧s♦s ♥❡❣❛t✐✈♦s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ❞♦s tr✐♥t❛ ❡ ❞♦✐s ♣❛rt✐❝✐♣❛♥t❡s✱ ❝❛❧❝✉❧♦✉✲s❡

♦s ✈❛❧♦r❡s ♣❛r❛ t♦❞♦s ♦s ♣❛râ♠❡tr♦s ❞❡s❝r✐t♦s ❛♥t❡r✐♦r♠❡♥t❡ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❛s ❡♥tr♦♣✐❛s

❞❡ t❡t❛ ❡ ❛❧❢❛✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛s ❚❛❜❡❧❛s ✺✳✺ ❡ ✺✳✻✳

❚❛❜❡❧❛ ✺✳✺✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛

❚P ❋P ❋◆ ❚◆ ❚P❘ ❙P❈ PP❱ ◆P❱ ❋P❘ ❋❉❘ ❋◆P ❆❈❈

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

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ♦s r❡s✉❧t❛❞♦s ♥❛s ❞✉❛s ❚❛❜❡❧❛s sã♦ ♠✉✐t♦ ♣ró①✐♠♦s✱ ❝♦♠ ❛ ❛❝✉✲

rá❝✐❛ ♦❜t✐❞❛✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✾✹✪✱ s✉♣❡r✐♦r ❛♦s ✽✵✪ ❝♦♥s✐❞❡r❛❞♦s ♥❡st❛ t❡s❡ ❝♦♠♦ ✉♠❛

❜♦❛ ❛❝✉rá❝✐❛✱ t❡♠✲s❡ ✉♠ r❡s✉❧t❛❞♦ s❛t✐s❢❛tór✐♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❝♦♠

❜❛s❡ ♥❛s ❡♥tr♦♣✐❛s ❞❛s ❝❛r❛❝t❡ríst✐❝❛s t❡t❛ ❡ ❛❧❢❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊●✳



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✵

❚❛❜❡❧❛ ✺✳✻✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛

❚P ❋P ❋◆ ❚◆ ❚P❘ ❙P❈ PP❱ ◆P❱ ❋P❘ ❋❉❘ ❋◆P ❆❈❈

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

✺✳✷ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✷ ❞♦ ❊st✉❞♦ ❞❡

❈❛s♦

◆♦ s❡❣✉♥❞❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ♣❛r❛ r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s✱ ❢♦✐ ❝♦♥s✐❞❡r❛❞♦ ❛♣❡♥❛s ♦

❝♦♥t❡①t♦ ❞♦ ✉s✉ár✐♦✱ s❡♥❞♦ ♦ ♣r✐♥❝✐♣❛❧ ♦❜❥❡t✐✈♦ ♥❡ss❛ ❡t❛♣❛ ❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡

♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞❡❧❡✳ ❆ ♣❛rt✐r ❞♦s ❞❛❞♦s ❝♦❧❡t❛❞♦s ❢♦r❛♠ ❞❡✜♥✐❞❛s

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

❛❜♦r❞❛❣❡♠ ✺❲ ✶❍✿

• ✏◗✉❡♠❄✑✿ ♥í✈❡❧ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ t❛r❡❢❛✱ r❡s✉❧t❛❞♦ ❞♦ t❡st❡ ❞❡ ❛t❡♥çã♦ ❝♦♥❝❡♥✲

tr❛❞❛✳

• ✏❖ q✉❡❄✑✿ ♥í✈❡❧ ❞❡ ❞✐✜❝✉❧❞❛❞❡ ❞❛s t❛r❡❢❛s r❡❛❧✐③❛❞❛s✳

• ✏P♦r q✉❡❄✑✿ ♥❡♥❤✉♠❛ ✐♥❢♦r♠❛çã♦ ❝♦♥s✐❞❡r❛❞❛✳

• ✏◗✉❛♥❞♦❄✑✿ ♣❡rí♦❞♦ ❞♦ ❞✐❛ ❡♠ q✉❡ ❛s t❛r❡❢❛s ❢♦r❛♠ r❡❛❧✐③❛❞❛s✳

• ✏❖♥❞❡❄✑✿ ❧♦❝❛❧ ❞❛ r❡❛❧✐③❛çã♦ ❞❛ t❛r❡❢❛✳

• ✏❈♦♠♦❄✑✿ ♥ú♠❡r♦ ❞❡ ❤♦r❛s ❞♦r♠✐❞❛s✱ ♥í✈❡❧ ❞❡ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦✳

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

❛♥❛❧✐s❛❞♦s✳ ❚♦❞❛s ❛s ✈❛r✐á✈❡✐s ❞❡✜♥✐❞❛s ❝♦♠♦ r❡❧❡✈❛♥t❡s ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❢♦r❛♠ ❝♦❧♦❝❛❞❛s

❡♠ ✉♠❛ ❡s❝❛❧❛ ❞❡ ✵ à ✷✱ ♦♥❞❡ ✵ r❡♣r❡s❡♥t❛ ♦ ♣✐♦r ❝❛s♦ ❡ ✷ ♦ ♠❡❧❤♦r ❝❛s♦✳

❖ ♥í✈❡❧ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ t❛r❡❢❛ ❞❡ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ ❢♦✐ ♦❜s❡r✈❛❞♦ ♥♦ q✉❡st✐♦♥ár✐♦

♣r❡❡♥❝❤✐❞♦ ♥❛ ❢❛s❡ ❞❡ ♣ré✲t❡st❡ ❡ ❢♦✐ ❝❧❛ss✐✜❝❛❞♦ ❝♦♠♦✿ ✵✱ ♣❛r❛ ♦ ♥í✈❡❧ ❜❛✐①♦❀ ✶✱ ♣❛r❛ ♦

♥í✈❡❧ ✐♥t❡r♠❡❞✐ár✐♦❀ ❡ ✷✱ ♣❛r❛ ♦ ♥í✈❡❧ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❛❧t♦✳ ❏á ♦ r❡s✉❧t❛❞♦ ❞♦ t❡st❡ ❞❡

❛t❡♥çã♦ ❝♦♥❝❡♥tr❛❞❛ ❢♦✐ ♦❜t✐❞♦ ❛ ♣❛rt✐r ❞❛ ❛✈❛❧✐❛çã♦ ❞♦ t❡st❡ ❉✷ ❡ ❢♦r❛♠ ❝❛t❡❣♦r✐③❛❞♦s

❝♦♠♦✿ ✵✱ ♣❛r❛ ❞é✜❝✐t ❞❡ ❛t❡♥çã♦❀ ✶✱ ♣❛r❛ ♣r❡❝✐sã♦ ♥ã♦ ❛❝♦♠♣❛♥❤❛ r❛♣✐❞❡③❀ ❡ ✷✱ ♣❛r❛

♣r❡❝✐sã♦ ❛❝♦♠♣❛♥❤❛ r❛♣✐❞❡③✳

❖ ♥í✈❡❧ ❞❡ ❞✐✜❝✉❧❞❛❞❡ ❞❛s t❛r❡❢❛s r❡❛❧✐③❛❞❛s✱ ❛♣❡s❛r ❞❡ s❡r ✉♠❛ ✈❛r✐á✈❡❧ ✐♠♣♦rt❛♥t❡

♥❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦✱ ♥ã♦ ❢♦✐ ❝♦♥s✐❞❡r❛❞♦ ♥❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s ❡ ♥♦s r❡s✉❧t❛❞♦s✱

♣♦✐s é ♦ ♠❡s♠♦ ♣❛r❛ t♦❞♦s ♦s ♣❛rt✐❝✐t❛♥t❡s✳ ❖ ♠❡s♠♦ ❢♦✐ ❝♦♥s✐❞❡r❛❞♦ ♣❛r❛ ❛ ✈❛r✐á✈❡❧ ❧♦❝❛❧

❞❛ r❡❛❧✐③❛çã♦ ❞❛ t❛r❡❢❛✳



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✶

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

♣❛rt✐❝✐♣❛♥t❡✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❤♦rár✐♦ ❡♠ q✉❡ ♦ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ r❡❛❧✐③❛❞♦ ❡ ❢♦✐ ❝❧❛ss✐✜❝❛❞♦

❝♦♠♦✿ ✵✱ ♣❛r❛ ♦ ♣❡rí♦❞♦ ❞❛ ♠❛♥❤ã❀ ✶✱ ♣❛r❛ ♦ ♣❡rí♦❞♦ ❞❛ t❛r❞❡❀ ❡ ✷✱ ♣❛r❛ ♦ ♣❡rí♦❞♦ ❞❛

♥♦✐t❡✳

❖ ♥ú♠❡r♦ ❞❡ ❤♦r❛s ❞♦r♠✐❞❛s ❢♦✐ ♣r❡✈✐❛♠❡♥t❡ ❞❡t❡r♠✐♥❛❞♦ ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐✲

♣❛♥t❡s ♣❛r❛ ✐♥❞✉③✐r ✉♠ ❝❡rt♦ ♥í✈❡❧ ❞❡ ❝❛♥s❛ç♦ ❡♠ ❛❧❣✉♥s ❞❡❧❡s ❡ ❢♦✐ ❝❛t❡❣♦r✐③❛❞♦ ❝♦♠♦✿

✵✱ ♣❛r❛ ✵ ❤♦r❛s ❞♦r♠✐❞❛s❀ ✶✱ ♣❛r❛ ✺ ❤♦r❛s ❞♦r♠✐❞❛s❀ ❡ ✷✱ ♣❛r❛ ✽ ❤♦r❛s ❞♦r♠✐❞❛s✳

❖ ♥í✈❡❧ ❞❡ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ❢♦✐ ♦❜t✐❞♦ ❛ ♣❛rt✐r ❞❛ ❛♥á❧✐s❡ ❞♦ t❡st❡ ◆❆❙❆✲❚▲❳✱ ♣♦✲

ré♠ ❝♦♠♦ t♦❞♦s ♦s ♣❛rt✐❝✐♣❛♥t❡s ♥ã♦ ♣❡r❝❡❜❡r❛♠ ✉♠❛ s♦❜r❡❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ❞✉r❛♥t❡ ♦

tr❡✐♥❛♠❡♥t♦✱ ❡ss❛ ✈❛r✐á✈❡❧ t❛♠❜é♠ ♥ã♦ ❢♦✐ ❝♦♥s✐❞❡r❛❞❛ ♥❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s ❡ ♥♦s r❡s✉❧✲

t❛❞♦s✳ ❆s ✈❛r✐á✈❡✐s ❝♦♥s✐❞❡r❛❞❛s ❡ s❡✉s ✈❛❧♦r❡s ♣❛r❛ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ sã♦ ❛♣r❡s❡♥t❛❞❛s

♥❛ ❚❛❜❡❧❛ ✺✳✼✳

❚❛❜❡❧❛ ✺✳✼✿ ❉❛❞♦s ♣❛r❛ ❛♥á❧✐s❡ ❞❛ ✐♥✢✉ê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡

P❛rt✐❝✐♣❛♥t❡ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦ ◆ú♠❡r♦

❉♦r♠✐❞❛s ❈♦♥❤❡❝✐♠❡♥t♦ ❈♦♥❝❡♥tr❛❞❛ ❞♦ ❉✐❛ ❞❡ ❊rr♦s

✶ ✵✿ ③❡r♦ ❤♦r❛s ✷✿ ❆❧t♦ ✷✿ Pr❡❝✐sã♦✴ ✷✿ ▼❛♥❤ã ✺

❘❛♣✐❞❡③

✷ ✷✿ ♦✐t♦ ❤♦r❛s ✶✿ ▼é❞✐♦ ✷✿ Pr❡❝✐sã♦✴ ✶✿ ❚❛r❞❡ ✾

❘❛♣✐❞❡③

✸ ✵✿ ③❡r♦ ❤♦r❛s ✶✿ ▼é❞✐♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✶✶

✹ ✶✿ ❝✐♥❝♦ ❤♦r❛s ✶✿ ▼é❞✐♦ ✷✿ Pr❡❝✐sã♦✴ ✶✿ ❚❛r❞❡ ✶✶

❘❛♣✐❞❡③

✺ ✶✿ ❝✐♥❝♦ ❤♦r❛s ✵✿ ❇❛✐①♦ ✶✿ ❘❛♣✐❞❡③ ✵✿ ◆♦✐t❡ ✶✸

✻ ✷✿ ♦✐t♦ ❤♦r❛s ✵✿ ❇❛✐①♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✶✶

❆ ✈❛r✐á✈❡❧ ✏❍♦r❛s ❉♦r♠✐❞❛s✑ r❡♣r❡s❡♥t❛ ♦ ♥ú♠❡r♦ ❞❡ ❤♦r❛s ❡❢❡t✐✈❛♠❡♥t❡ ❞♦r♠✐❞❛s ♣❡❧♦

♣❛rt✐❝✐♣❛♥t❡ ❛♥t❡s ❞❛ r❡❛❧✐③❛çã♦ ❞♦ ❡①♣❡r✐♠❡♥t♦✳ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ r❡♣r❡s❡♥t❛ ♦

❝♦♥❤❡❝✐♠❡♥t♦ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❝♦♠ r❡❧❛çã♦ ❛♦ s✐♠✉❧❛❞♦r✳ ❆ ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑

r❡♣r❡s❡♥t❛ ♦ ♥í✈❡❧ ❞❡ ❛t❡♥çã♦ ✐♥❡r❡♥t❡ ❞♦ ✐♥❞✐✈í❞✉♦✳ P♦r ú❧t✐♠♦✱ ♦ ✏P❡rí♦❞♦ ❞❡ ❉✐❛✑ ✐♥❞✐❝❛

♦ ❤♦rár✐♦ q✉❡ ♦ t❡st❡ ❢♦✐ r❡❛❧✐③❛❞♦ ♣♦r ❝❛❞❛ ✐♥❞✐✈í❞✉♦✳

❖s ❞❛❞♦s ❞♦ ❝♦♥t❡①t♦ ❢♦r❛♠ ❡st❛t✐st✐❝❛♠❡♥t❡ ❛♥❛❧✐s❛❞♦s ♣❛r❛ ❛✈❛❧✐❛r ❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡

❛s ✈❛r✐á✈❡✐s✱ ❛♣❡s❛r ❞❡ s❡ tr❛t❛r ❞❡ ✉♠❛ ♣❡q✉❡♥❛ ❛♠♦str❛ ❬✺✵❪✳ ❖s ♠ét♦❞♦s ❡♠♣r❡❣❛❞♦s

❢♦r❛♠✿ ❛s ♠❛tr✐③❡s ❞❡ ❝♦rr❡❧❛çã♦ ❡ ❞❡ ♣✲✈❛❧♦r❡s✱ ♦ t❡st❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡ ❡ ❛ ❛♥á❧✐s❡ ❞❡

r❡❣r❡ssã♦ ❧✐♥❡❛r ♠ú❧t✐♣❧❛✳ P❛r❛ ❛ ❛♥á❧✐s❡✱ ❞❡✜♥✐✉✲s❡ ✉♠ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✶✵ ✪✱

❞❡✈✐❞♦ ❛♦ t❛♠❛♥❤♦ ❞❛ ❛♠♦str❛✳

P❛r❛ ♦❜t❡r ❛ ♠❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦✱ ❝❛❧❝✉❧♦✉✲s❡ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥

❞❛s ✈❛r✐á✈❡✐s ❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✼✳ ❖ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥ ✭♣✮ ♠❡❞❡

♦ ❣r❛✉ ❞❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❞✉❛s ✈❛r✐á✈❡✐s ❡ t❡♠ ✈❛❧♦r❡s q✉❡ ✈❛r✐❛♠ ❡♥tr❡ ✲✶ ❡ ✰✶✳ ❖ s✐♥❛❧



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✷

✐♥❞✐❝❛ s❡ ❛ ❝♦rr❡❧❛çã♦ é ♣♦s✐t✐✈❛ ♦✉ ♥❡❣❛t✐✈❛✱ ♦✉ s❡❥❛✱ s❡ ❛s ✈❛r✐á✈❡✐s ❡stã♦ r❡❧❛❝✐♦♥❛❞♦s

❞✐r❡t❛ ♦✉ ✐♥✈❡rs❛♠❡♥t❡✳ P❛r❛ ♣ ❃ ✵✱✼✱ ♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦✱ ❤á ✉♠❛ ❝♦rr❡❧❛çã♦ ❢♦rt❡❀

♣❛r❛ ✵✱✸ ❁ ♣ ❁✵✱✼✱ ♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦✱ ❡①✐st❡ ✉♠❛ ❝♦rr❡❧❛çã♦ ♠♦❞❡r❛❞❛❀ ❡ ♣❛r❛ ♣ ❁✵✱✸✱

♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦✱ ♥ã♦ ❡①✐st❡ ✉♠❛ ❝♦rr❡❧❛çã♦ ❬✺✵❪✳

❆ ♠❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ é ❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✽✳ ❈♦♠ ❜❛s❡ ♥♦s ✈❛❧♦r❡s ❛♣r❡✲

s❡♥t❛❞♦s✱ s✉❣❡r❡✲s❡ q✉❡ ❛ ❝♦rr❡❧❛çã♦ ♥❡❣❛t✐✈❛ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ♦ ✏◆í✈❡❧ ❞❡

❈♦♥❤❡❝✐♠❡♥t♦✑ ✭❝❡r❝❛ ❞❡ ✲✵✱✽✼✮ é s✐❣♥✐✜❝❛t✐✈❛✳ ❆❧é♠ ❞✐ss♦✱ ❡①✐st❡ ✉♠❛ ❝♦rr❡❧❛çã♦ ♠♦❞❡✲

r❛❞❛ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ♦ r❡st❛♥t❡ ❞❛s ✈❛r✐á✈❡✐s✳

❚❛❜❡❧❛ ✺✳✽✿ ▼❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥

◆ú♠❡r♦ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦

❞❡ ❊rr♦s ❉♦r♠✐❞❛s ❈♦♥❤❡❝✐♠❡♥t♦ ❈♦♥❝❡♥tr❛❞❛ ❞♦ ❉✐❛

◆ú♠❡r♦ ✶✱✵✵✵✵✵ ✵✱✹✵✶✸✾ ✲✵✱✽✻✼✸✻ ✲✵✱✻✻✷✷✻ ✲✵✱✺✸✸✶✶

❞❡ ❊rr♦s

❍♦r❛s ✵✱✹✵✶✸✾ ✶✱✵✵✵✵✵ ✲✵✱✻✸✻✾✾ ✵✱✵✵✵✵✵ ✵✱✸✽✸✾✾

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✲✵✱✽✻✼✸✻ ✲✵✱✻✸✻✾✾ ✶✱✵✵✵✵✵ ✵✱✼✷✼✻✵ ✵✱✹✸✸✽✻

❈♦♥❤❡❝✐♠❡♥t♦

❆t❡♥çã♦ ✲✵✱✻✻✷✷✻ ✵✱✵✵✵✵✵ ✵✱✼✷✼✻✵ ✶✱✵✵✵✵✵ ✵✱✵✵✵✵✵

❈♦♥❝❡♥tr❛❞❛

P❡rí♦❞♦ ✲✵✱✺✸✸✶✹ ✲✵✱✸✽✸✾✾ ✵✱✹✸✸✽✻ ✵✱✵✵✵✵✵ ✶✱✵✵✵✵✵

❞♦ ❉✐❛

❈♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❞❛r s✉♣♦rt❡ ❛♦s ✈❛❧♦r❡s ♦❜t✐❞♦s ❝♦♠ ❛ ♠❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦✱ ❝❛❧❝✉❧♦✉✲

s❡ ❛ ♠❛tr✐③ ❞❡ ♣✲✈❛❧♦r❡s ❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✾✳ ❆ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡

❊rr♦s✑ ❡ ♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ é ❡✈✐❞❡♥❝✐❛❞❛ ♣❡❧♦ ♣✲✈❛❧♦r ❞❡ ✵✱✵✷✺✱ q✉❡ ❝♦rr❡s♣♦♥❞❡

❛♦ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ✐♥❢❡r✐♦r ❛ ✶✵ ✪✳ ◆♦ ❡♥t❛♥t♦✱ ♥ã♦ s❡ ♣♦❞❡ ❣❛r❛♥t✐r ❛ ❞❡♣❡♥❞ê♥❝✐❛

❡♥tr❡ ❛s ❞❡♠❛✐s ✈❛r✐á✈❡✐s ❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑✱ ♣♦✐s ♦s ♣✲✈❛❧♦r❡s sã♦ ♠❛✐♦r❡s ❞♦ q✉❡

✵✱✶✵✳

❚❛❜❡❧❛ ✺✳✾✿ ▼❛tr✐③ ❞❡ ♣✲✈❛❧♦r❡s

◆ú♠❡r♦ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦

❞❡ ❊rr♦s ❉♦r♠✐❞❛s ❈♦♥❤❡❝✐♠❡♥t♦ ❈♦♥❝❡♥tr❛❞❛ ❞♦ ❉✐❛

◆ú♠❡r♦ ✶✱✵✵✵✵✵ ✵✱✹✸✵✷✹ ✵✱✵✷✺✷✷ ✵✱✶✺✶✽✸ ✵✱✷✼✻✵✽

❞❡ ❊rr♦s

❍♦r❛s ✵✱✹✸✵✷✹ ✶✱✵✵✵✵✵ ✵✱✶✼✸✼✹ ✶✱✵✵✵✵✵ ✵✱✹✺✷✸✷

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✵✱✵✷✺✷✷ ✵✱✶✼✸✼✹ ✶✱✵✵✵✵✵ ✵✱✶✵✶✶✾ ✵✱✸✾✵✵✹

❈♦♥❤❡❝✐♠❡♥t♦

❆t❡♥çã♦ ✵✱✶✺✶✽✸ ✶✱✵✵✵✵✵ ✵✱✶✵✶✶✾ ✶✱✵✵✵✵✵ ✶✱✵✵✵✵✵

❈♦♥❝❡♥tr❛❞❛

P❡rí♦❞♦ ✵✱✷✼✻✵✽ ✵✱✹✺✷✸✷ ✵✱✸✾✵✵✹ ✶✱✵✵✵✵✵ ✶✱✵✵✵✵✵

❞♦ ❉✐❛

❖s ❣rá✜❝♦s ❞❡ ✐♥t❡r❛çõ❡s ♣❛r❛ ✈❡r✐✜❝❛r ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ❝❛❞❛ ♣❛r ❞❡ ✈❛r✐á✈❡✐s sã♦

❛♣r❡s❡♥t❛❞♦s ♥❛ ❋✐❣✉r❛ ✺✳✶✳



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✸

✭❛✮ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑✴✏❍♦r❛s ❉♦r♠✐✲

❞❛s✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

✭❜✮ ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑✴✏❍♦r❛s ❉♦r♠✐✲

❞❛s✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

✭❝✮ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✴✏❍♦r❛s ❉♦r♠✐✲

❞❛s✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

✭❞✮ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑✴✏❆t❡♥çã♦ ❈♦♥✲

❝❡♥tr❛❞❛✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

✭❡✮ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✴✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐✲

♠❡♥t♦✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

✭❢✮ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✴✏❆t❡♥çã♦ ❈♦♥❝❡♥✲

tr❛❞❛✑✴✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

❋✐❣✉r❛ ✺✳✶✿ ●rá✜❝♦s ❞❡ ✐♥t❡r❛çõ❡s

✳



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✹

❆ ♣❛rt✐r ❞♦ ❣rá✜❝♦ ❞❡ ✐♥t❡r❛çã♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✺✳✶❛✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛

✈❛r✐á✈❡❧ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ t❡♠ ✉♠ ✐♠♣❛❝t♦ ♠❛✐♦r s♦❜r❡ ♦ ♥ú♠❡r♦ ❞❡ ❡rr♦s ❞♦

q✉❡ ❛ ✈❛r✐á✈❡❧ ✏❍♦r❛s ❉♦r♠✐❞❛s✑✳ ◆♦ ❡♥t❛♥t♦✱ ❛ ❝♦♠❜✐♥❛çã♦ ❞❛s ❞✉❛s ✈❛r✐á✈❡✐s t❡♠ ✉♠

✐♠♣❛❝t♦ ♠❛✐♦r s♦❜r❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑✳ ◆❛s ❋✐❣✉r❛s ✺✳✶❜✱ ✺✳✶❝✱ ✺✳✶❞✱ ✺✳✶❡ ❡ ✺✳✶❢

♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ q✉❡ ❛s ✈❛r✐á✈❡✐s ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑ ❡ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑ ♥ã♦ tê♠

✐♥✢✉ê♥❝✐❛ s✐❣♥✐✜❝❛t✐✈❛ s♦❜r❡ ❛ ✐♥❝✐❞ê♥❝✐❛ ❞❡ ❡rr♦s✳

❯♠❛ ♦✉tr❛ ❢❡rr❛♠❡♥t❛ ✉s❛❞❛ ♥❡st❡ ❡st✉❞♦ ❢♦r❛♠ ♦s ❣rá✜❝♦s ❞❡ ❡❢❡✐t♦s ♣❛r❛ ✐❧✉str❛r ❛

r❡❧❛çã♦ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ❛s ❞❡♠❛✐s ✈❛r✐á✈❡✐s✱ ❡ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❋✐❣✉r❛ ✺✳✷✳

✭❛✮ ✏❍♦r❛s ❉♦r♠✐❞❛s✑ ① ✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑ ✭❜✮ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ① ✏◆ú♠❡r♦s ❞❡

❊rr♦s✑

✭❝✮ ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑ ① ✏◆ú♠❡r♦s ❞❡

❊rr♦s✑

✭❞✮ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑ ① ✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

❋✐❣✉r❛ ✺✳✷✿ ●rá✜❝♦s ❞❡ ❡❢❡✐t♦s

✳

P♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ❛ ♣❛rt✐r ❞♦s ❣rá✜❝♦s✱ q✉❡ ♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❡ ❛ ✏❆t❡♥çã♦

❈♦♥❝❡♥tr❛❞❛✑ tê♠ ♦ ♠❛✐♦r ✐♠♣❛❝t♦ s♦❜r❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡✳ ◗✉❛♥t♦ ♠❛✐♦r



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✺

♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❞♦ ♣❛rt✐❝✐♣❛♥t❡ ♥♦ s✐♠✉❧❛❞♦r✱ ♠❡♥♦r ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑

❞✉r❛♥t❡ ❛ ❡①❡❝✉çã♦ ❞❡ t❛r❡❢❛s✳

P❛r❛ ❞❡✜♥✐r ♦ ♠♦❞❡❧♦ ❛ s❡r ✉s❛❞♦ ♣❛r❛ ✐❞❡♥t✐✜❝❛çã♦ ❞♦ ✐♠♣❛❝t♦ ❞❛s ✈❛r✐á✈❡✐s ✏◆í✈❡❧ ❞❡

❈♦♥❤❡❝✐♠❡♥t♦✑✱ ✏❍♦r❛s ❉♦r♠✐❞❛s✑✱ ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑ ❡ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✱ ❛♣❧✐❝♦✉✲s❡

♦ t❡st❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡ r❡❛❧✐③❛❞♦ ♣❛r❛ ✈❡r✐✜❝❛r s❡ ♦s ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s

s❡❣✉❡♠ ✉♠❛ ❞✐str✐❜✉✐çã♦ ♥♦r♠❛❧✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦✿ ❊st❛tíst✐❝❛ ❞❡ ❙❤❛♣✐r♦✲❲✐❧❦

✐❣✉❛❧ ❛ ✵✱✽✺✻✺✺✾✶✺✹ ❡ ♦ ♣✲✈❛❧♦r ✐❣✉❛❧ ❛ ✵✱✶✼✼✻✼✵✷✾✾✳ ❈♦♠♦ ♦ ♣✲✈❛❧♦r é ✶✼✱✼✼✪✱ ❛❝❡✐t♦✉✲s❡

❛ ❤✐♣ót❡s❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡✳ ❆ss✐♠✱ ❝♦♠ ♥í✈❡❧ ❞❡ ❝♦♥✜❛♥ç❛ ❞❡ ✾✺✪✱ tê♠✲s❡ ❡✈✐❞ê♥❝✐❛s

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

❋✐❣✉r❡ ✺✳✸✱ t❛♠❜é♠ ♣♦❞❡✲s❡ ✈❡r q✉❡ ♦s ❞❛❞♦s s❡ ❛♣r♦①✐♠❛♠ ❞❛ r❡t❛ ❡✱ ♣♦rt❛♥t♦✱ s❡❣✉❡♠

✉♠❛ ❞✐str✐❜✉✐çã♦ ♥♦r♠❛❧✳

❋✐❣✉r❛ ✺✳✸✿ ❚❡st❡ ❞❡ ♥♦r♠❛❧✐❞❛❞❡

❈♦♠♦ ♦s ❞❛❞♦s s❡❣✉❡♠ ✉♠❛ ❞✐str✐❜✉✐çã♦ ♥♦r♠❛❧✱ ❢♦✐ ❞❡✜♥✐❞♦ ✉♠ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦

❧✐♥❡❛r ♠ú❧t✐♣❧❛ ❬✺✵❪ ♣❛r❛ ♦s ❞❛❞♦s ✉s❛❞♦s ♥❡st❡ ❡①♣❡r✐♠❡♥t♦✳ ◆❡ss❡s ♠♦❞❡❧♦s é ♥❡❝❡ssár✐❛

❛ ❞❡✜♥✐çã♦ ❞❡ ✉♠ s✉❜❝♦♥❥✉♥t♦ ❞❡ ✈❛r✐á✈❡✐s ✐♥❞❡♣❡♥❞❡♥t❡s q✉❡ ♠❡❧❤♦r ❡①♣❧✐q✉❡♠ ♦ ❝♦♠✲

♣♦rt❛♠❡♥t♦ ❞❛ ✈❛r✐á✈❡❧ r❡s♣♦st❛✱ ❞❡♥tr❡ t♦❞❛s ❛s ✈❛r✐á✈❡✐s ❡①♣❧✐❝❛t✐✈❛s ❞✐s♣♦♥í✈❡✐s✳ P❛r❛

❛ s❡❧❡çã♦ ❞❡ss❛s ✈❛r✐á✈❡✐s✱ ✉s♦✉✲s❡ ❛ té❝♥✐❝❛ ❞❡ s❡❧❡çã♦ ❞❡ t♦❞♦s ♦s ♠♦❞❡❧♦s ❞♦ s♦❢t✇❛r❡ ❞❡

❛♥á❧✐s❡ ❡st❛tíst✐❝❛ ❆❝t✐♦♥ ❬✼❪✳ ❖ ♠♦❞❡❧♦ ♠❛✐s ❛❞❡q✉❛❞♦ ♣❛r❛ ❛♥á❧✐s❡ ❞♦s ❡rr♦s é ❞❡✜♥✐❞♦

❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✿

NumerodeErros = β1HorasDormidas+ β2NiveldeConhecimento

+β3NiveldeAtencao+ β3PeriododoDia
✭✺✳✾✮



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✻

❖♥❞❡✱ NumerodeErros✱ é ❛ ✈❛r✐á✈❡❧ ❞❡ s❛í❞❛❀ β1✱ ✐♥❞✐❝❛ ✉♠❛ ♠✉❞❛♥ç❛ ♥❛ r❡s♣♦st❛

♠é❞✐❛ ❛ ❝❛❞❛ ✉♥✐❞❛❞❡ ❞❡ ♠✉❞❛♥ç❛ ♥❛ ✈❛r✐á✈❡❧ HorasDormidas✱ q✉❛♥❞♦ ❛s ❞❡♠❛✐s ✈❛✲

r✐á✈❡✐s sã♦ ♠❛♥t✐❞❛s ✜①❛s❀ β2✱ ✐♥❞✐❝❛ ✉♠❛ ♠✉❞❛♥ç❛ ♥❛ r❡s♣♦st❛ ♠é❞✐❛ ❛ ❝❛❞❛ ✉♥✐❞❛❞❡

❞❡ ♠✉❞❛♥ç❛ ♥❛ ✈❛r✐á✈❡❧ NiveldeConhecimento q✉❛♥❞♦ ❛s ❞❡♠❛✐s ✈❛r✐á✈❡✐s sã♦ ♠❛♥t✐❞❛s

✜①❛s❀ β3✱ ✐♥❞✐❝❛ ✉♠❛ ♠✉❞❛♥ç❛ ♥❛ r❡s♣♦st❛ ♠é❞✐❛ ❛ ❝❛❞❛ ✉♥✐❞❛❞❡ ❞❡ ♠✉❞❛♥ç❛ ♥❛ ✈❛r✐á✈❡❧

NiveldeAtencao q✉❛♥❞♦ ❛s ❞❡♠❛✐s ✈❛r✐á✈❡✐s sã♦ ♠❛♥t✐❞❛s ✜①❛s❀ ❡ β4✱ ✐♥❞✐❝❛ ✉♠❛ ♠✉✲

❞❛♥ç❛ ♥❛ r❡s♣♦st❛ ♠é❞✐❛ ❛ ❝❛❞❛ ✉♥✐❞❛❞❡ ❞❡ ♠✉❞❛♥ç❛ ♥❛ ✈❛r✐á✈❡❧ PeriododoDia q✉❛♥❞♦

❛s ❞❡♠❛✐s ✈❛r✐á✈❡✐s sã♦ ♠❛♥t✐❞❛s ✜①❛s✳

P❛r❛ ✈❡r✐✜❝❛r s❡ ♦ ♠♦❞❡❧♦ ❞❡✜♥✐❞♦ é ♦ ♠❛✐s ❛❞❡q✉❛❞♦ ❡ s❡ ❛s ✈❛r✐á✈❡✐s ❡①♣❧✐❝❛t✐✈❛s

sã♦ s✐❣♥✐✜❝❛t✐✈❛s ♣❛r❛ ✈❛r✐❛çã♦ ❞❛ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡✱ t❡st♦✉✲s❡ ❛ ❤✐♣ót❡s❡ ♥✉❧❛ ❞❡ q✉❡

♦s ❝♦❡✜❝✐❡♥t❡s ♣❛r❛ ❡st❛s ✈❛r✐á✈❡✐s sã♦ ♥✉❧♦s✿

H0 : β1, β2, β3, β4 = 0

H1 : β1, β2, β3, β4 6= 0
✭✺✳✶✵✮

❖s r❡s✉❧t❛❞♦s ❞♦ t❡st❡ ♣♦❞❡♠ s❡r ♦❜s❡r✈❛❞♦s ♥❛s ❚❛❜❡❧❛s ✺✳✶✵✱ ✺✳✶✶✱ ✺✳✶✷ ❡ ✺✳✶✸✳

❚❛❜❡❧❛ ✺✳✶✵✿ ❆♥á❧✐s❡ ❞❡ ❱❛r✐â♥❝✐❛

❋❛t♦r❡s ●r❛✉s ❞❡ ❙♦♠❛ ❞♦s ◗✉❛❞r❛❞♦ ❊st❛t✳ ❋ ♣✲✈❛❧♦r

▲✐❜❡r❞❛❞❡ ◗✉❛❞r❛❞♦s ▼é❞✐♦

❍♦r❛s ✶ ✹✵✾✱✻✵✵✵✵ ✹✵✾✱✻✵✵✵✵ ✷✹✱✹✺✸✼✸ ✵✱✵✸✽✺✹

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✶ ✼✼✱✾✵✽✶✾ ✼✼✱✾✵✽✶✾ ✹✱✻✺✶✷✸ ✵✱✵✾✸✺✹

❈♦♥❤❡❝✐♠❡♥t♦

◆í✈❡❧ ❞❡✴ ✶ ✻✵✱✻✺✽✹✻ ✻✵✱✻✺✽✹✻ ✸✱✻✷✶✹✵ ✵✱✵✾✽✼✺

❆t❡♥çã♦

P❡rí♦❞♦ ✶ ✺✻✱✸✸✸✸✸ ✺✻✱✸✸✸✸✸ ✸✱✸✻✸✶✽ ✵✱✷✵✽✶✶

❞♦ ❉✐❛

❘❡sí❞✉♦s ✷ ✸✸✱✺✵✵✵✵ ✶✻✱✼✺✵✵✵ ✲ ✲

❚❛❜❡❧❛ ✺✳✶✶✿ ❆♥á❧✐s❡ ❊①♣❧♦r❛tór✐❛ ✭❘❡sí❞✉♦s✮

▼í♥✐♠♦ ✶◗ ▼é❞✐❛ ▼❡❞✐❛♥❛ ✸◗ ▼á①✐♠♦

✲✷✱✺✽✸✵✵ ✲✶✱✻✹✻✵✵ ✵✱✷✵✽✵✵ ✵✱✸✻✶✶✵ ✷✱✸✼✺✵✵ ✸✱✺✵✵✵✵

❆♥❛❧✐s❛♥❞♦ ❛ ❚❛❜❡❧❛ ✺✳✶✵ ♣♦❞❡✲s❡ ❛✜r♠❛r q✉❡ ❛s ✈❛r✐á✈❡✐s ✏❍♦r❛s ❉♦r♠✐❞❛s✱ ✏◆í✈❡❧

❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❡ ✏◆í✈❡❧ ❞❡ ❆t❡♥çã♦✑ sã♦ s✐❣♥✐✜❝❛t✐✈❛s ♣❛r❛ ♦ ♠♦❞❡❧♦ ✉♠❛ ✈❡③ q✉❡ ♦

♣✲✈❛❧♦r ♣❛r❛ ♦s três ❝♦❡✜❝✐❡♥t❡s ❢♦r❛♠ ♠❛✐♦r❡s ❞♦ q✉❡ ♦ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✵✱✶✵✳

◆❛ ❚❛❜❡❧❛ ✺✳✶✶ ❛♣r❡s❡♥t❛✲s❡ ✉♠❛ ❛♥á❧✐s❡ ❞❡s❝r✐t✐✈❛ ❞♦s r❡sí❞✉♦s ❞♦ ♠♦❞❡❧♦✱ ❝♦♥t❡♥❞♦

♦s ✈❛❧♦r❡s ❞♦s q✉❛rt✐s✱ ♠á①✐♠♦s ❡ ♠í♥✐♠♦s✱ ♠é❞✐❛ ❡ ♠❡❞✐❛♥❛✳



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✼

❚❛❜❡❧❛ ✺✳✶✷✿ ❈♦❡✜❝✐❡♥t❡s ❞♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r

Pr❡❞✐t♦r ❊st✐♠❛t✐✈❛ ❉❡s✈✐♦ P❛❞rã♦ ❊st❛t✳ ❋ ♣✲✈❛❧♦r

❍♦r❛s ✲✻✱✸✸✸✸✸ ✹✱✼✷✺✽✶ ✲✶✱✸✹✵✶✺ ✵✱✸✶✷✶✺

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✲✶✼✱✾✶✻✻✻ ✽✱✸✾✺✽✵ ✲✷✱✶✸✹✵✵ ✵✱✵✾✽✾✷

❈♦♥❤❡❝✐♠❡♥t♦

◆í✈❡❧ ❞❡ ✶✻✱✼✺✵✵✵ ✻✱✾✸✾✹✼ ✷✱✹✶✸✼✷ ✵✱✵✾✾✽✼

❆t❡♥çã♦♦

P❡rí♦❞♦✴ ✹✱✸✸✸✸✸ ✷✱✸✻✷✾✵ ✶✱✽✸✸✽✾ ✵✱✷✵✽✶✶

❞♦ ❉✐❛

❚❛❜❡❧❛ ✺✳✶✸✿ ❉❡s✈✐♦ P❛❞rã♦ ❞♦s ❘❡sí❞✉♦s

❉❡s✈✐♦ P❛❞rã♦ ❞♦s ❘❡sí❞✉♦s ●r❛✉s ❞❡ ▲✐❜❡r❞❛❞❡ R2 R2 ❆❥✉st❛❞♦

✹✱✵✾✷✻✼ ✷ ✵✱✾✹✼✹✾ ✵✱✽✹✷✹✼

◆❛ ❚❛❜❡❧❛ ✺✳✶✷ tê♠✲s❡ ❛s ❡st✐♠❛t✐✈❛s ❞♦s ❝♦❡✜❝✐❡♥t❡s r❡❧❛❝✐♦♥❛❞♦s às ✈❛r✐á✈❡✐s ❞❡ ❡♥✲

tr❛❞❛✳ ❈♦♠♦ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛s ✈❛r✐á✈❡✐s ✏❍♦r❛s ❉♦r♠✐❞❛s✑ ❡ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑

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

r❡❞✉çã♦ ♥❛ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡ ❊rr♦s✳ ❈♦♠ r❡❧❛çã♦ ❛♦ ✏◆í✈❡❧ ❞❡ ❆t❡♥çã♦✑✱ ✉♠❛ ❞✐♠✐✲

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

♣✲✈❛❧♦r❡s ♣❛r❛ ❝❛❞❛ ❝♦❡✜❝✐❡♥t❡✳ ❆ ❤✐♣ót❡s❡ ♥✉❧❛ é q✉❡ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛s ✈❛r✐á✈❡✐s sã♦

♥ã♦ s✐❣♥✐✜❝❛t✐✈♦s✳ ❈♦♠♦ ♦s ✈❛❧♦r❡s ❝❛❧❝✉❧❛❞♦s ♣❛r❛ ❛s ✈❛r✐á✈❡✐s ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑

❡ ✏◆í✈❡❧ ❞❡ ❆t❡♥çã♦✑ ❢♦r❛♠ ♠❡♥♦r❡s ❞♦ q✉❡ ♦ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✵✱✶✵ ♣♦❞❡✲s❡ r❡✲

❥❡✐t❛r ❛ ❤✐♣ót❡s❡ ♥✉❧❛ ♣❛r❛ ❡ss❡s ❝♦❡✜❝✐❡♥t❡s✱ ♣♦❞❡♥❞♦✲s❡ ❛✜r♠❛r q✉❡ ❡ss❛s ✈❛r✐á✈❡✐s sã♦

✐♠♣♦rt❛♥t❡s ♣❛r❛ ♦ ♠♦❞❡❧♦✳ ❖ ♠❡s♠♦ ♥ã♦ ❛❝♦♥t❡❝❡ ♣❛r❛ ❛s ✈❛r✐á✈❡✐s ✏❍♦r❛s ❉♦r♠✐❞❛s✑ ❡

✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✳

◆❛ ❚❛❜❡❧❛ ✺✳✶✸ ❛♣r❡s❡♥t❛✲s❡ ♦ ✈❛❧♦r ❞❡ R2 ❆❥✉st❛❞♦ ❝♦♠ ♦ q✉❛❧ s❡ ♣♦❞❡ ❛✈❛❧✐❛r ❛

q✉❛❧✐❞❛❞❡ ❞♦ ❛❥✉st❡ ❞♦ ♠♦❞❡❧♦✳ ❉❛❞♦ s❡✉ ✈❛❧♦r✱ ❞❡ ✵✱✽✹✷✹✼✱ t❡♠✲s❡ q✉❡ ❝❡r❝❛ ❞❡ ✽✹✪ ❞❛

✈❛r✐❛❜✐❧✐❞❛❞❡ ❞♦s ❞❛❞♦s é ❡①♣❧✐❝❛❞❛ ♣❡❧♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❛❥✉st❛❞♦✱ ❡ ❛ss✐♠✱ t❡♠✲s❡

✉♠ ✐♥❞í❝✐♦ ❞❡ q✉❡ ♦ ♠♦❞❡❧♦ s❡ ❛❥✉st♦✉ ❜❡♠ ❛♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s✳

❈♦♠ ❜❛s❡ ♥♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s✱ tê♠✲s❡ ✐♥❞í❝✐♦s ❞❡ q✉❡ ♦s ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s

♣❛rt✐❝✐♣❛♥t❡s ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ✉♠❛ t❛r❡❢❛ sã♦ ❞❡♣❡♥❞❡♥t❡s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ❞♦ ♥í✈❡❧ ❞❡

❡①♣❡r✐ê♥❝✐❛ ❡ ❞♦ ♥í✈❡❧ ❞❡ ❛t❡♥çã♦ ❞♦ ✐♥❞✐✈í❞✉♦✳ ❆♣❡s❛r ❞✐ss♦✱ ♥❛ ❞❡✜♥✐çã♦ ❞♦ ♠♦❞❡❧♦ ♣❛r❛

✐❞❡♥t✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❝♦♥s✐❞❡r♦✉✲s❡ ♦ ♣❡rí♦❞♦ ❞♦ ❞✐❛ ❡♠ q✉❡ ❛ ❛t✐✈✐❞❛❞❡ ❢♦✐ r❡❛❧✐③❛❞❛

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

✐♥✢✉ê♥❝✐❛✳ ❈♦♠♦ ❝❛❞❛ ❢❛t♦r t❡♠ ✉♠ ✐♠♣❛❝t♦ ❞✐❢❡r❡♥t❡ ♥❛ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡✱ ❝♦♠♦ ❢♦✐

✈✐st♦ ♥♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r✱ ❡ ❢♦✐ ❞❡✜♥✐❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸ q✉❡ ♦ ❝♦♥t❡①t♦ é ✉♠❛

♠é❞✐❛ ♣♦♥❞❡r❛❞❛ ❞♦s ❞✐✈❡rs♦s ❢❛t♦r❡s ❝♦♥s✐❞❡r❛❞♦s✱ t❡♠✲s❡ ❛ s❡❣✉✐♥t❡ ❡q✉❛çã♦ ♣❛r❛ ♦



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✽

❝♦♥t❡①t♦ ♥♦ ❝❡♥ár✐♦ ❝♦♥s✐❞❡r❛❞♦ ♥❡st❡ ❡st✉❞♦ ❞❡ ❝❛s♦✿

C =
w1HD + w2NC + w3AC + w4PD

w1 + w2 + w3 + w4

✭✺✳✶✶✮

♦♥❞❡✱ C é ♦ ❝♦♥t❡①t♦❀ w1, w2, w3 ❡ w4 sã♦ ♦s ♣❡s♦s ❞❛s ✈❛r✐á✈❡✐s ❡ ❡stã♦ r❡❧❛❝✐♦♥❛❞♦s

❝♦♠ ❛ ✐♥✢✉ê♥❝✐❛ ❞❡st❛s ♥♦s ❡rr♦s❀ HD é ❛ ✈❛r✐á✈❡❧ ✏❍♦r❛s ❉♦r♠✐❞❛s✑❀ NC é ♦ ✏◆í✈❡❧ ❞❡

❈♦♥❤❡❝✐♠❡♥t♦✑❀ AC é ❛ ✈❛r✐á✈❡❧ ✏❆t❡♥çã♦ ❈♦♥❝❡♥tr❛❞❛✑❀ ❡ PD é ♦ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑✳

❖s ♣❡s♦s ❞❛s ✈❛r✐á✈❡✐s ❢♦r❛♠ ❞❡t❡r♠✐♥❛❞♦s ♣❡❧♦ ♠♦❞❡❧♦ ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r ❡ sã♦ ♦

♠ó❞✉❧♦ ❞❛s ❡st✐♠❛t✐✈❛s ❞♦s ❝♦❡✜❝✐❡♥t❡s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s✱ ❛ ✈❛r✐á✈❡❧

q✉❡ ♣♦ss✉✐ ♠❛✐♦r ✐♥✢✉ê♥❝✐❛ ♥♦ ❝♦♥t❡①t♦ é ♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✱ s❡❣✉✐❞❛ ♣❡❧♦ ✏◆í✈❡❧

❞❡ ❆t❡♥çã♦✱ ✏❍♦r❛s ❉♦r♠✐❞❛s✑ ❡ ✏P❡rí♦❞♦ ❞♦ ❉✐❛✑ ✳ P♦r ❡ss❛ r❛③ã♦✱ ❝♦♥s✐❞❡r♦✉✲s❡ ♦s

s❡❣✉✐♥t❡s ♣❡s♦s ✻✱ ✶✽✱ ✶✻✱ ✹ ♣❛r❛ w1, w2, w3 ❡ w4✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

◆❛ ❚❛❜❡❧❛ ✺✳✶✹ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠

❡♠♦çõ❡s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✳

❚❛❜❡❧❛ ✺✳✶✹✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❈♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s

P❛rt✐❝✐♣❛♥t❡s ❈♦♥t❡①t♦ ❊♠♦çõ❡s

✶ ✶✱✼✷ P♦s✐t✐✈♦

✷ ✶✱✺✵ P♦s✐t✐✈♦

✸ ✵✱✾✺ ◆❡❣❛t✐✈♦

✹ ✶✱✸✻ P♦s✐t✐✈♦

✺ ✵✱✺✵ ◆❡❣❛t✐✈♦

✻ ✵✱✽✶ ◆❡❣❛t✐✈♦

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

❡♠♦çõ❡s ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✱ ♦s ♣❛rt✐❝✐♣❛♥t❡s q✉❡ ❝♦♠❡t❡r❛♠ ♠❡♥♦s ❡rr♦s t✐✈❡r❛♠ s✉❛s

❡♠♦çõ❡s ❝❧❛ss✐✜❝❛❞❛s ❝♦♠♦ ♣♦s✐t✐✈❛s✳

✺✳✸ ❆♥á❧✐s❡ ❞♦s ❘❡s✉❧t❛❞♦s ❞❛ ❊t❛♣❛ ✸ ❞♦ ❊st✉❞♦ ❞❡

❈❛s♦

◆♦ t❡r❝❡✐r❛ ❡t❛♣❛ ❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ♣❛r❛ r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s✱ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s ♦s

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

❈❛♣ít✉❧♦ ✸✳ ❖ ❡①♣❡r✐♠❡♥t♦ ❢♦✐ ❛ r❡❛❧✐③❛çã♦ ❞❡ ❞✉❛s t❛r❡❢❛s ❞❡s❡♠♣❡♥❤❛❞❛s ♥♦ ❞✐❛ ❛ ❞✐❛

♣♦r ♦♣❡r❛❞♦r❡s ❡♠ ✉♠❛ s❛❧❛ ❞❡ ♦♣❡r❛çã♦ ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❞❡ ❡♥❡r❣✐❛✳ ❆s t❛r❡❢❛s ❢♦r❛♠

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

♣❛rt✐r ❞❡ ❞✐✈❡rs❛s ❢❡rr❛♠❡♥t❛s ❝♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✹✳✷✳

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

❛♥❛❧✐s❛❞♦s ❡ t♦❞❛s ❛s ✈❛r✐á✈❡✐s ❞❡✜♥✐❞❛s ❝♦♠♦ r❡❧❡✈❛♥t❡s ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❢♦r❛♠ ❝♦❧♦❝❛❞❛s



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✼✾

❡♠ ✉♠❛ ❡s❝❛❧❛ ❞❡ ✵ à ✷✱ ♦♥❞❡ ✵ r❡♣r❡s❡♥t❛ ♦ ♣✐♦r ❝❛s♦ ❡ ✷ ♦ ♠❡❧❤♦r ❝❛s♦ ❝♦♠♦ ♥❛ ❙❡çã♦ ✺✳✷✳

❆ ✈❛r✐á✈❡❧ ♥í✈❡❧ ❞❡ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ❢♦✐ ❝♦♥s✐❞❡r❛❞❛✱ ❞❡✈✐❞♦ à ♣❡r❝❡♣çã♦ ❞❡ ✉♠❛

s♦❜r❡❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ♣♦r ❛❧❣✉♥s ♣❛rt✐❝✐♣❛♥t❡s✱ s❡♥❞♦ ❝♦♥s✐❞❡r❛❞❛✿ ✵✱ ♣❛r❛ ✉♠❛ ❝❛r❣❛

❞❡ tr❛❜❛❧❤♦ ❛❧t❛❀ ❡ ✷ ♣❛r❛ ✉♠❛ ❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦ ❜❛✐①❛✳ ❆s ✈❛r✐á✈❡✐s ❝♦♥s✐❞❡r❛❞❛s ❡ s❡✉s

✈❛❧♦r❡s ♣❛r❛ ❝❛❞❛ ♣❛rt✐❝✐♣❛♥t❡ sã♦ ❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✶✺✳

❚❛❜❡❧❛ ✺✳✶✺✿ ❉❛❞♦s ♣❛r❛ ❛♥á❧✐s❡ ❞❛ ✐♥✢✉ê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ♥♦ ❞❡s❡♠♣❡♥❤♦ ❞♦ ♣❛rt✐❝✐♣❛♥t❡

P❛rt✐❝✐♣❛♥t❡ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦ ❈❛r❣❛ ❞❡

❉♦r♠✐❞❛s ❈♦♥❤❡❝✐♠❡♥t♦ ❈♦♥❝❡♥tr❛❞❛ ❞♦ ❉✐❛ ❚r❛❜❛❧❤♦

✶ ✶✿ ✹ ❤♦r❛s ✷✿ ❆❧t♦ ✷✿ Pr❡❝✐sã♦✴ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

❘❛♣✐❞❡③

✷ ✷✿ ✽ ❤♦r❛s ✵✿ ❇❛✐①♦ ✷✿ Pr❡❝✐sã♦✴ ✵✿ ◆♦✐t❡ ✵✿ ❆❧t❛

❘❛♣✐❞❡③

✸ ✶✿ ✹ ❤♦r❛s ✶✿ ▼é❞✐♦ ✷✿ Pr❡❝✐sã♦ ✶✿ ❚❛r❞❡ ✷✿ ❇❛✐①❛

❘❛♣✐❞❡③

✹ ✶✿ ✽ ❤♦r❛s ✷✿ ❆❧t♦ ✷✿ Pr❡❝✐sã♦ ✷✿ ▼❛♥❤ã ✵✿ ❆❧t❛

✺ ✶✿ ✹ ❤♦r❛s ✵✿ ❇❛✐①♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

✻ ✷✿ ✽ ❤♦r❛s ✵✿ ❇❛✐①♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

✼ ✶✿ ✹ ❤♦r❛s ✶✿▼é❞✐♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

✽ ✷✿ ✽ ❤♦r❛s ✷✿ ❆❧t♦ ✶✿ ❘❛♣✐❞❡③ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

✾ ✷✿ ✽ ❤♦r❛s ✵✿ ❇❛✐①♦ ✶✿ Pr❡❝✐sã♦✴ ✷✿ ▼❛♥❤ã ✷✿ ❇❛✐①❛

✾ ✶✿ ✹ ❤♦r❛s ✷✿ ❆❧t♦ ✶✿ Pr❡❝✐sã♦✴ ✶✿ ❚❛r❞❡ ✷✿ ❇❛✐①❛

❖ ♣❛rt✐❝✐♣❛♥t❡ ✾ ❛♣❛r❡❝❡ ❞✉❛s ✈❡③❡s ♥❛ ❚❛❜❡❧❛ ✺✳✶✺✱ ♣♦✐s ♦ ♠❡s♠♦ r❡❛❧✐③♦✉ ♦ ❡①♣❡✲

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

❡ ✹ ❤♦r❛s ❞♦r♠✐❞❛s ♥♦ s❡❣✉♥❞♦ ❞✐❛✳ ◆♦ ♣r✐♠❡✐r♦ ❞✐❛ ❞❡ t❡st❡ ♦ ♣❛rt✐❝✐♣❛♥t❡ ♥ã♦ t✐♥❤❛

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

♣♦✐s ♦ ♠❡s♠♦ r❡❛❧✐③♦✉ ❛s ♠❡s♠❛s t❛r❡❢❛s ❞♦ ♣r✐♠❡✐r♦ ❞✐❛✳ ❊ss❛ s✐t✉❛çã♦ ❢♦✐ ❞❡✜♥✐❞❛ ♣❛r❛

❛✈❛❧✐❛r ♦ ✐♠♣❛❝t♦ ❞❛ ♠✉❞❛♥ç❛ ❞❡ ❝♦♥t❡①t♦ ♣❛r❛ ✉♠ ♠❡s♠♦ ✐♥❞✐✈í❞✉♦✳ P♦r ❡ss❛ r❛③ã♦✱

três ❞❛s ✈❛r✐á✈❡✐s ♣❛ssí✈❡✐s ❞❡ ♠✉❞❛♥ç❛s ✭✏❍♦r❛s ❉♦r♠✐❞❛s✑✱ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❡

✏P❡rí♦❞♦ ❞♦ ❉✐❛✮ t✐✈❡r❛♠ ✈❛❧♦r❡s ❞✐❢❡r❡♥t❡s ❡♠ ❝❛❞❛ ✉♠ ❞♦s ❞♦✐s t❡st❡s✳

❈♦♠ ❜❛s❡ ♥♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ ❙❡çã♦ ✺✳✷ ♣❛r❛ ♦ ♠ét♦❞♦ ✉s❛❞♦ ♥❛ ❝❛r❛❝t❡r✐③❛✲

çã♦ ❞♦ ❝♦♥t❡①t♦ ❡ ♥❛s ✐♥❢♦r♠❛çõ❡s ❛♣r❡s❡♥t❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✶✺✱ tê♠✲s❡ ♦s r❡s✉❧t❛❞♦s

♣❛r❛ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❡♠ ❡♠♦çõ❡s✱ q✉❡ sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛

❚❛❜❡❧❛ ✺✳✶✻✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ três ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❡stã♦ ❡♠ ✉♠ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡❣❛t✐✈♦ ❡✱

♣♦r ❡ss❛ r❛③ã♦✱ ♠❛✐s s✉❝❡s♣tí✈❡✐s ❛ ❝♦♠❡t❡r ❡rr♦s ❞♦ q✉❡ ♦s ♣❛rt✐❝✐♣❛♥t❡s ❡♠ ✉♠ ❡st❛❞♦

❡♠♦❝✐♦♥❛❧ ♣♦s✐t✐✈♦✳ ❆❧é♠ ❞✐ss♦✱ ❞♦✐s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❡stã♦ ❡♠ ✉♠ ❡st❛❞♦ ♥❡✉tr♦✳ ❖

♣❛rt❝✐♣❛♥t❡ ✾ ❛♣❛r❡❝❡ ❞✉❛s ✈❡③❡s ♥❛ ❚❛❜❡❧❛ ✺✳✶✻✱ s❡♥❞♦ q✉❡ ♥❛ ♣r✐♠❡✐r❛ s✐t✉❛çã♦ ❡❧❡

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

❞❡✈✐❞♦ às ♠✉❞❛♥ç❛s ♥♦ s❡✉ ❝♦♥t❡①t♦ ❞✐s❝✉t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡✳

❈♦♠ ❛s ✐♥❢♦r♠❛çõ❡s ❞✐s♣♦♥í✈❡✐s ♥♦ ❧♦❣ ❞♦ s✐♠✉❧❛❞♦r✱ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✉s❛❞♦ ♣❛r❛



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✵

❚❛❜❡❧❛ ✺✳✶✻✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s

P❛rt✐❝✐♣❛♥t❡s ❈♦♥t❡①t♦ ❊♠♦çõ❡s

✶ ✶✱✽✻ P♦s✐t✐✈♦

✷ ✶✱✵✵ ◆❡✉tr♦

✸ ✶✱✸✻ P♦s✐t✐✈♦

✹ ✶✱✻✸ P♦s✐t✐✈♦

✺ ✵✱✻✽ ◆❡❣❛t✐✈♦

✻ ✵✱✽✷ ◆❡❣❛t✐✈♦

✼ ✶✱✵✾ ◆❡✉tr♦

✽ ✶✱✻✸ P♦s✐t✐✈♦

✾ ✵✱✽✷ ◆❡❣❛t✐✈♦

✾ ✶✱✹✶ P♦s✐t✐✈♦

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

t❛r❡❢❛s ❞❡s❝r✐t❛s ♥♦ r♦t❡✐r♦ ❞❡ t❡st❡s ♥♦ ❆♣ê♥❞✐❝❡ ❉✱ ♦❜t❡✈❡✲s❡ ♦ ♥ú♠❡r♦ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s

♣♦r ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❞✉r❛♥t❡ ❛ r❡❛❧✐③❛çã♦ ❞❛s ❞✉❛s ♠❛♥♦❜r❛s ♥♦ ❙✐♠✉▲■❍▼✳

❖ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s ❡ ❛s ❡♠♦çõ❡s ❞❡ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❡stã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛

❚❛❜❡❧❛ ✺✳✶✼✳

❚❛❜❡❧❛ ✺✳✶✼✿ ◆ú♠❡r♦ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s

P❛rt✐❝✐♣❛♥t❡s ◆ú♠❡r♦ ❞❡ ❊rr♦s ❊♠♦çõ❡s

✶ ✹ P♦s✐t✐✈♦

✷ ✶✶ ◆❡✉tr♦

✸ ✹ P♦s✐t✐✈♦

✹ ✶ P♦s✐t✐✈♦

✺ ✶✺ ◆❡❣❛t✐✈♦

✻ ✶✷ ◆❡❣❛t✐✈♦

✼ ✻ ◆❡✉tr♦

✽ ✻ P♦s✐t✐✈♦

✾ ✶✸ ◆❡❣❛t✐✈♦

✾ ✹ P♦s✐t✐✈♦

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛♣❡♥❛s ✉♠ ♣❛rt✐❝✐♣❛♥t❡ ♥♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡✉tr♦ ❝♦♠❡t❡✉

♠✉✐t♦s ❡rr♦s ✭♦♥③❡ ❡rr♦s✮✱ s❡ ❝♦♠♣❛r❛❞♦ ❛♦ r❡st❛♥t❡ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✳ ❖s ♣❛rt✐❝✐♣❛♥t❡s

♥♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡❣❛t✐✈♦ ❝♦♠❡t❡r❛♠ ✉♠❛ sér✐❡ ❞❡ ❡rr♦s✱ q✉✐♥③❡✱ ❞♦③❡ ❡ tr❡③❡✳ ❖

♣❛rt✐❝✐♣❛♥t❡ ✾ ❝♦♠❡t❡✉ tr❡③❡ ❡rr♦s q✉❛♥❞♦ ❡st❛✈❛ ♥♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡❣❛t✐✈♦ ❡ ❛♣❡♥❛s

q✉❛tr♦ ♥♦ ❡st❛❞♦ ♣♦s✐t✐✈♦✱ ♦ q✉❡ ♠♦str❛ ❡✈✐❞ê♥❝✐❛s ❞❛ ✐♥✢✉ê♥❝✐❛ ❞❛s ❡♠♦çõ❡s ♥❛ q✉❛❧✐❞❛❞❡

❞♦ tr❛❜❛❧❤♦ q✉❡ ✉♠ ✐♥❞✐✈í❞✉♦ r❡❛❧✐③❛✳

❈♦♠ ♦s ❞❛❞♦s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❛♣r❡s❡♥t❛❞♦s ♥❛ ❚❛❜❡❧❛ ✺✳✶✺ ❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑

❡ ❛s ✏❊♠♦çõ❡s✑ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❚❛❜❡❧❛ ✺✳✶✼✱ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛ ❝♦♠♦ ❛



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✶

♠♦str❛❞❛ ♥❛ ❙❡çã♦ ✺✳✷ ♣❛r❛ ❝♦♠♣r♦✈❛r ❛ ✐♥✢✉ê♥❝✐❛ ❞❛s ❡♠♦çõ❡s ♥♦s ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s

♣❛rt✐❝✐♣❛♥t❡s✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ❡ ✈❡r✐✜❝❛r ❛ ✐♥✢✉ê♥❝✐❛ ❞❛ ✏❝❛r❣❛ ❞❡ tr❛❜❛❧❤♦✑

♦❜t✐❞❛ ❛ ♣❛rt✐r ❞♦ t❡st❡ ◆❆❙❆✲❚▲❳✳ ❆❧é♠ ❞✐ss♦✱ ❛s ✈❛r✐á✈❡✐s t❡st❛❞❛s ♥❛ ❙❡çã♦ ✺✳✷✱ ❢♦r❛♠

❝♦♥s✐❞❡r❛❞❛s ♥♦✈❛♠❡♥t❡ ♥❛ ❛♥á❧✐s❡ ♣❛r❛ ✈❡r✐✜❝❛r ❛ ❝♦♥s✐stê♥❝✐❛ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥♦

s❡❣✉♥❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ❝♦♥s✐❞❡r❛♥❞♦ ✉♠❛ ❛♠♦str❛ ♠❛✐♦r ❡ ♠❛✐s ❤♦♠♦❣ê♥❡❛✳

◆❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛✱ ❝♦♥s✐❞❡r❛♥❞♦ ✉♠ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✶✵✪✱ ♣r✐♠❡✐r❛♠❡♥t❡

❝❛❧❝✉❧♦✉✲s❡ ❛ ♠❛tr✐③ ❞❡ P❡❛rs♦♥ ❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✶✽✳

❚❛❜❡❧❛ ✺✳✶✽✿ ▼❛tr✐③ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥

◆ú♠❡r♦ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦ ❈❛r❣❛ ❞❡ ❊♠♦çõ❡s

❞❡ ❊rr♦s ❉♦r♠✐❞❛s ❈♦♥❤❡❝✳ ❈♦♥❝❡♥t✳ ❞♦ ❉✐❛ ❚r❛❜❛❧❤♦

◆ú♠❡r♦ ✶✱✵✵✵✵✵ ✵✱✷✷✷✸✵ ✲✵✱✽✾✹✻✵ ✲✵✱✹✼✶✾✵ ✵✱✵✶✸✹✵ ✵✱✶✼✼✽✵ ✲✵✱✾✷✷✾✵

❞❡ ❊rr♦s

❍♦r❛s ✵✱✷✷✷✸✵ ✶✱✵✵✵✵✵ ✲✵✱✷✷✸✻✵ ✵✱✵✵✵✵✵ ✵✱✵✵✵✵✵ ✲✵✱✺✵✵✵✵ ✲✵✱✷✷✾✹✵

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✲✵✱✽✾✹✻✵ ✲✵✱✷✷✸✻✵ ✶✱✵✵✵✵✵ ✵✱✷✷✽✷✵ ✵✱✶✻✽✺✵ ✵✱✵✵✵✵✵ ✵✱✽✾✼✼✵

❈♦♥❤❡❝✳

❆t❡♥çã♦ ✲✵✱✹✼✶✽✵ ✵✱✵✵✵✵✵ ✵✱✷✷✽✷✵ ✶✱✵✵✵✵✵ ✲✵✱✹✸✵✽✵ ✲✵✱✻✶✷✹✵ ✵✱✺✶✺✶✵

❈♦♥❝❡♥t✳

P❡rí♦❞♦ ✵✱✵✶✸✹✵ ✵✱✵✵✵✵✵ ✵✱✶✻✽✺✵ ✲✵✱✹✸✵✽✵ ✶✱✵✵✵✵✵ ✵✱✹✺✷✸✵ ✲✵✱✷✵✼✺✵

❞♦ ❉✐❛

❈❛r❣❛ ❞❡ ✵✱✶✼✼✽✵ ✲✵✱✺✵✵✵✵ ✵✱✵✵✵✵✵ ✵✱✻✶✷✹✵ ✵✱✹✺✷✷✵ ✶✱✵✵✵✵✵ ✲✵✱✶✼✷✵✵

❚r❛❜❛❧❤♦

❊♠♦çõ❡s ✲✵✱✾✷✷✾✵ ✲✵✱✷✷✾✹✵ ✵✱✽✾✼✼✵ ✵✱✺✶✺✶✵ ✲✵✱✷✵✼✺✵ ✲✵✱✶✼✷✶✵ ✶✱✵✵✵✵✵

❆ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❡①✐st❡ ✉♠❛ ❢♦rt❡ ❝♦rr❡❧❛çã♦

❡♥tr❡ ❛s ✏❊♠♦çõ❡s✑ ❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑✱ ❝♦❡✜❝✐❡♥t❡ ❞❡ P❡❛rs♦♥ ✐❣✉❛❧ ❛ ✲✵✱✾✷✷✾✳ ❖

s✐♥❛❧ ♥❡❣❛t✐✈♦ ♥❡ss❡ ❝❛s♦ ✐♥❞✐❝❛ q✉❡ q✉❛♥❞♦ ♦ ♣❛rt✐❝✐♣❛♥t❡ t❡♠ s✉❛s ❡♠♦çõ❡s ❝❧❛ss✐✜❝❛❞❛s

❝♦♠♦ ♥❡❣❛t✐✈❛s✱ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s é ♠✉✐t♦ s✉♣❡r✐♦r ❛ q✉❛♥❞♦ ❛s ❡♠♦çõ❡s

sã♦ ❝❧❛ss✐✜❝❛❞❛s ❝♦♠♦ ♣♦s✐t✐✈❛s✳ ❖ r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥❛ ❙❡çã♦ ✺✳✷ ♣❛r❛ ❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦

✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❢♦✐ ❝♦♠♣r♦✈❛❞♦ ♥❡st❡ ❡st✉❞♦✱ ❝♦♠♦ ♣♦❞❡

s❡r ♦❜s❡r✈❛❞♦ ❛ ♣❛rt✐r ❞♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ P❡❛rs♦♥ ✐❣✉❛❧ ❛ ✲✵✱✽✾✹✻✱ q✉❡ ✐♥❞✐❝❛ q✉❡ ❡①✐st❡

✉♠❛ ❢♦rt❡ ❝♦rr❡❧❛çã♦✳ P♦❞❡✲s❡ ♦❜s❡r✈❛r t❛♠❜é♠✱ ✉♠❛ ❝♦rr❡❧❛çã♦ ♠♦❞❡r❛❞❛ ❡♥tr❡ ♦ ✏◆í✈❡❧

❞❡ ❆t❡♥çã♦✑ ❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❝♦♠ ♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ P❡❛rs♦♥ ✐❣✉❛❧ ❛ ✲✵✱✹✼✶✽✳ P❛r❛

♦ r❡st❛♥t❡ ❞❛s ✈❛r✐á✈❡✐s ♦❜t❡✈❡✲s❡ ✉♠❛ ❢r❛❝❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❛s ♠❡s♠❛s ❡ ♦ ✏◆ú♠❡r♦ ❞❡

❊rr♦s✑✳ ❚❛♠❜é♠ ♣♦❞❡✲s❡ ✈❡r q✉❡ ❡①✐st❡ ✉♠❛ ❢r❛❝❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❛s ✏❊♠♦çõ❡s✑ ❡ t♦❞❛s

❛s ✈❛r✐á✈❡✐s✱ ❝♦♠ ❡①❝❡çã♦ ❞♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❡ ❞♦ ✏◆í✈❡❧ ❞❡ ❆t❡♥çã♦✑✳

❖s ♥í✈❡✐s ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞♦s ✈❛❧♦r❡s ♦❜t✐❞♦s ♥❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❛s ✈❛r✐á✈❡✐s ❢♦r❛♠

❝❛❧❝✉❧❛❞♦s ❡ ❡stã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ♠❛tr✐③ ♣✲✈❛❧♦r❡s ♥❛ ❚❛❜❡❧❛ ✺✳✶✾✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r ❛ ♣❛t✐r ❞♦s r❡s✉❧t❛❞♦s ♠♦str❛❞♦s ♥❛ ♠❛tr✐③ ♣✲✈❛❧♦r❡s q✉❡ ❝♦♠ ✉♠

♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✵✱✵✵✵✶✵✱ ✐♥❢❡r✐♦r ❛♦ ♥í✈❡❧ ❝♦♥s✐❞❡r❛❞♦ ❞❡ ✵✱✶✱ ❡✈✐❞❡♥❝✐❛✲s❡ ✉♠❛

❢♦rt❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ❛s ✏❊♠♦çõ❡s✑✱ ❝♦♠♦ ❢♦✐ ♣r♦♣♦st♦ ♥❛ ❙❡çã♦ ✺✳✷

q✉❛♥❞♦ ❢♦✐ ❞❡✜♥✐❞❛ ❛ ❡①♣r❡ssã♦ q✉❡ ❝❛r❛❝t❡r✐③❛ ♦ ❝♦♥t❡①t♦ ❝♦♠ ❜❛s❡ ♥♦s ❡rr♦s✳ ❆❧é♠ ❞✐ss♦✱



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✷

❚❛❜❡❧❛ ✺✳✶✾✿ ▼❛tr✐③ ❞❡ ♣✲✈❛❧♦r❡s

◆ú♠❡r♦ ❍♦r❛s ◆í✈❡❧ ❞❡ ❆t❡♥çã♦ P❡rí♦❞♦ ❈❛r❣❛ ❞❡ ❊♠♦çõ❡s

❞❡ ❊rr♦s ❉♦r♠✐❞❛s ❈♦♥❤❡❝✳ ❈♦♥❝❡♥t✳ ❞♦ ❉✐❛ ❚r❛❜❛❧❤♦

◆ú♠❡r♦ ✶✱✵✵✵✵✵ ✵✱✺✸✼✶✵ ✵✱✵✵✵✺✵ ✵✱✶✻✽✺✵ ✵✱✾✼✵✼✵ ✵✱✻✷✸✶✵ ✵✱✵✵✵✶✵

❞❡ ❊rr♦s

❍♦r❛s ✵✱✺✸✼✶✵ ✶✱✵✵✵✵✵ ✵✱✺✸✹✺✵ ✶✱✵✵✵✵✵ ✶✱✵✵✵✵✵ ✵✱✶✹✶✶✵ ✵✱✺✷✸✼✵

❉♦r♠✐❞❛s

◆í✈❡❧ ❞❡ ✵✱✵✵✵✺✵ ✵✱✺✸✹✺✵ ✶✱✵✵✵✵✵ ✵✱✺✷✾✼✵ ✵✱✻✹✶✻✵ ✶✱✵✵✵✵✵ ✵✱✵✵✵✹✵

❈♦♥❤❡❝✳

❆t❡♥çã♦ ✵✱✶✻✽✺✵ ✶✱✵✵✵✵✵ ✵✱✺✷✺✾✵ ✶✱✵✵✵✵✵ ✵✱✷✶✸✽✵ ✵✱✵✺✾✽✵ ✵✱✶✷✼✽✵

❈♦♥❝❡♥t✳

P❡rí♦❞♦ ✵✱✾✼✵✼✵ ✶✱✵✵✵✵✵ ✵✱✻✹✶✻✵ ✵✱✷✶✸✽✵ ✶✱✵✵✵✵✵ ✵✱✶✽✾✹✵ ✵✱✺✻✺✶✵

❞♦ ❉✐❛

❈❛r❣❛ ❞❡ ✵✱✻✷✸✶✵ ✵✱✶✹✶✶✵ ✶✱✵✵✵✵✵ ✵✱✺✾✽✹✵ ✵✱✶✽✾✹✵ ✶✱✵✵✵✵✵ ✵✱✻✸✹✻✵

❚r❛❜❛❧❤♦

❊♠♦çã♦ ✵✱✵✵✵✶✵ ✵✱✺✷✸✼✵ ✵✱✵✵✵✹✵ ✵✱✺✻✶✶✵ ✵✱✻✸✹✺✵ ✶✱✵✵✵✵✵ ✶✱✵✵✵✵✵

❝♦♠ ✉♠ ♥í✈❡❧ ❞❡ s✐❣♥✐✜❝â♥❝✐❛ ❞❡ ✵✱✵✵✵✺✵✱ ❛ ❢♦rt❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ♦

✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❛♣r❡s❡♥t❛❞❛ ♥❛ ♠❛tr✐③ ❞❡ P❡❛rs♦♥ é ❡✈✐❞❡♥❝✐❛❞❛✱ ❝♦♠♣r♦✈❛♥❞♦ ♦

r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ✷✳ ❆ ♣❛rt✐r ❞♦ ♣✲✈❛❧♦r ❞❡ ✵✱✵✵✵✹✵✱ t❛♠❜é♠ ❝♦♥✜r♠❛✲s❡

✉♠❛ ❢♦rt❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❛s ✏❊♠♦çõ❡s✑ ❡ ♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑✱ ♦ q✉❡ ❡r❛ ❡s♣❡r❛❞♦✱

❥á q✉❡ ❡ss❛ ✈❛r✐á✈❡❧ é ❛ q✉❡ ♣♦ss✉✐ ♠❛✐♦r ✐♥✢✉ê♥❝✐❛ ♥❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡✱

❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ♠❡s♠♦ ❡♠ ❡♠♦çõ❡s✳

❆ ❢❡rr❛♠❡♥t❛ ❣rá✜❝♦s ❞❡ ❡❢❡✐t♦s ❢♦✐ ✉s❛❞❛ ♣❛r❛ ♠♦str❛r ❞❡ ❢♦r♠❛ ❣rá✜❝❛ ❛ r❡❧❛çã♦ ❡♥tr❡

♦ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✱ ❞❡✈✐❞♦ à ❢♦rt❡ ❝♦rr❡❧❛çã♦ ❡①✐st❡♥t❡ ❡♥tr❡

❡❧❡s✳ ❆❧é♠ ❞✐ss♦✱ ❢♦✐ tr❛ç❛❞♦ ♦ ❣rá✜❝♦ ❞❡ ❡❢❡✐t♦s ♣❛r❛ ✐❧✉str❛r ❛ r❡❧❛çã♦ ❡♥tr❡ ❛s ✏❊♠♦çõ❡s✑

❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑✳ ❖s ❣rá✜❝♦s ❞❡ ❡❢❡✐t♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❋✐❣✉r❛ ✺✳✹✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r ♥♦ ❣rá✜❝♦ ❛♣r❡s❡♥t❛❞♦ ♥❛ ❋✐❣✉r❛ ✺✳✹❛✱ q✉❡ q✉❛♥❞♦ ❛ ✈❛r✐á✈❡❧ ✏◆í✈❡❧

❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ é ❝❧❛ss✐✜❝❛❞❛ ❝♦♠♦ ✉♠ ♥í✈❡❧ ❛❧t♦✱ ♦ ♥ú♠❡r♦ ❞❡ ❡rr♦s é ♠❡♥♦r ❞♦ q✉❡

q✉❛♥❞♦ é ❝❧❛ss✐✜❝❛❞❛ ❝♦♠♦ ✉♠ ♥í✈❡❧ ❜❛✐①♦✳ ❈♦♠ ❡ss❡ r❡s✉❧t❛❞♦✱ tê♠ s❡ ✐♥❞í❝✐♦s ❞❡ q✉❡

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

♠❡♥♦r ♦ ♥ú♠❡r♦ ❞❡ ❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s✳

◆❛ ❋✐❣✉r❛ ✺✳✹❜✱ ♣♦❞❡✲s❡ ✈❡r q✉❡ ❡①✐st❡ ✉♠❛ r❡❧❛çã♦ ❡♥tr❡ ♦ ✏◆ú♠❡r♦ ❞❡ ❊rr♦s✑ ❡ ❛s

✏❊♠♦çõ❡s✑✱ s❡♥❞♦ q✉❡ ♦s ♣❛rt✐❝✐♣❛♥t❡s ♥♦ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡❣❛t✐✈♦ ❝♦♠❡t❡r❛♠ ♠❛✐s ❡rr♦s

❞♦ q✉❡ ♦s ✐♥❞✐✈í❞✉♦s ♥♦ ❡st❛❞♦ ♣♦s✐t✐✈♦✱ ❝♦♠♦ ❡s♣❡r❛❞♦ ❝♦♠ ❛ ❞✐s❝✉ssã♦ ❛♣r❡s❡♥t❛❞❛ ♥❛

❙❡çã♦ ✺✳✷ s♦❜r❡ ♦ ❝♦♥t❡①t♦✳

❈♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✹✳✸✱ ♦s s✐♥❛✐s ❞❡ ❊❊● ❛❞q✉✐r✐❞♦s ❛ ♣❛rt✐r ❞♦ ❝❛♥❛❧ ❆❋✸ ❢♦r❛♠

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

✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠ ❞✐✈✐❞✐❞♦s ❡♠ ❛♠♦str❛s ❞❡ s❡ss❡♥t❛ s❡❣✉♥❞♦s✳

◆❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s✱ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s ♦s ✈❡t♦r❡s ❝♦♠

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

❙❡çã♦ ✹✳✸✳ ❚♦❞❛s ❛s ❛♠♦str❛s ❢♦r❛♠ ♣r♦❝❡ss❛❞❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♠ét♦❞♦ ❞❡✜♥✐❞♦ ♥❛



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✸

✭❛✮ ✏◆í✈❡❧ ❞❡ ❈♦♥❤❡❝✐♠❡♥t♦✑ ① ✏◆ú♠❡r♦s ❞❡

❊rr♦s✑

✭❜✮ ✏❊♠♦çõ❡s✑ ① ✏◆ú♠❡r♦s ❞❡ ❊rr♦s✑

❋✐❣✉r❛ ✺✳✹✿ ●rá✜❝♦s ❞❡ ❡❢❡✐t♦s

✳

❙❡çã♦ ✸✳ ❖s s✐♥❛✐s ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱

♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦✳

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

t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ♣❛r❛ ❝❛❞❛ t✐♣♦ ❞❡ ❡♠♦çã♦ ❝❧❛ss✐✜❝❛❞❛✳ ◆❛

t❛❜❡❧❛ ✺✳✷✵✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❞❛s t❛①❛s ❞❡

❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✳

❚❛❜❡❧❛ ✺✳✷✵✿ ❱❛❧♦r❡s ❞❡ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦♥❤❡❝✐✲

♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✷✱✵✽✪ ✸✵✱✶✽✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✵✱✷✺✪ ✸✹✱✶✷✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✻✸✱✸✸✪ ✷✾✱✽✸✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✷✱✷✺✪ ✷✸✱✵✻✪

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s ♠é❞✐❛s ❞❛s

t❛①❛s ❞❡ ❛❝❡rt♦s ✻✷✱✵✽✪✱ ✽✵✱✷✺✪✱ ✻✸✱✸✸✪ ❡ ✽✷✱✷✺✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ❞♦

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

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

❆ ♠❛✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✱

s❡❣✉✐❞❛ ♣❡❧❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦

❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞♦ ✈❡t♦r ❝♦♠ ♦s



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✹

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

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✸✵✱✶✽✪ ❡ ✷✾✱✽✸✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

t❡t❛ ♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✸✹✱✶✷✪ ❡ ✷✸✱✵✻✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s

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

♥❛ ❚❛❜❡❧❛ ✺✳✷✵ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ q✉❛❧q✉❡r ✉♠ ❞♦s ♣❛râ♠❡tr♦s ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

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

❞❛s ❡♠♦çõ❡s✱ é ♣♦ssí✈❡❧ ♦❜t❡r r❡s✉❧t❛❞♦s s❛t✐s❢❛tór✐♦s ✭t❛①❛ ❞❡ ❛❝❡rt♦s s✉♣❡r✐♦r ❛ ✽✵✪✮ ♥♦

r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❞❡ ❞❛❞♦s ❞❡

❡♥tr♦♣✐❛ ❞❡ t❡t❛ ♦✉ ❛❧❢❛ ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◆❛ ❚❛❜❡❧❛ ✺✳✷✶✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦

❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦✳

❚❛❜❡❧❛ ✺✳✷✶✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✶✱✽✽✪ ✸✹✱✽✽✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✷✱✵✼✪ ✸✵✱✺✼✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✼✷✱✾✼✪ ✷✼✱✽✻✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✵✱✺✼✪ ✷✹✱✹✹✪

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s ♠é❞✐❛s ❞❛s t❛①❛s

❞❡ ❛❝❡rt♦s ✻✶✱✽✽✪✱ ✽✷✱✵✼✪✱ ✼✷✱✾✼✪ ❡ ✽✵✱✺✼✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ❞♦ ✈❡t♦r

❞❡ ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧ ❛ ❡♥❡r❣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✱ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✱

❛ ❡♥❡r❣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛ ❡ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❆ ♠❛✐♦r

t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✱ s❡❣✉✐❞❛

♣❡❧❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s

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

❡♥❡r❣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛ à ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✸✹✱✽✽✪ ❡ ✷✼✱✽✻✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

t❡t❛ ♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✸✵✱✺✼✪ ❡ ✷✹✱✹✹✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s

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

♥❛ ❚❛❜❡❧❛ ✺✳✷✶ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ q✉❛❧q✉❡r ✉♠ ❞♦s ♣❛râ♠❡tr♦s ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

❉❛ ♠❡s♠❛ ❢♦r♠❛ q✉❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ é ♣♦ssí✈❡❧ ♦❜✲

s❡r✈❛r ♣❡❧♦s r❡s✉❧t❛❞♦s ❛♣r❡s❡♥t❛❞♦s ♥❛ ❚❛❜❡❧❛ ✺✳✷ q✉❡ ❢♦✐ ❛❧❝❛♥ç❛❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✺

❛❧t❛ ✭s✉♣❡r✐♦r ❛ ✽✵✪✮ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♣♦s✐t✐✈♦✴❝❛❧♠♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦

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

♥❡✉r❛❧✳

◆❛ ❚❛❜❡❧❛ ✺✳✷✷✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛✲

❞rã♦ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♥❡❣❛✲

t✐✈♦✴❡①❝✐t❛❞♦✳

❚❛❜❡❧❛ ✺✳✷✷✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✻✹✱✵✶✪ ✸✼✱✾✻✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✶✱✻✼✪ ✷✾✱✶✺✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✻✶✱✽✸✪ ✹✵✱✷✽✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✶✱✻✻✪ ✶✾✱✶✸✪

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s ♠é❞✐❛s ❞❛s

t❛①❛s ❞❡ ❛❝❡rt♦s ✻✹✱✵✶✪✱ ✽✶✱✻✼✪✱ ✻✶✱✽✸✪ ❡ ✽✶✱✻✻✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ❞♦

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

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

❆ ♠❛✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛✱

s❡❣✉✐❞❛ ♣❡❧❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦

❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❢♦✐ ❝♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞♦ ✈❡t♦r ❝♦♠ ♦s

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

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✸✼✱✾✻✪ ❡ ✹✵✱✷✽✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

t❡t❛ ♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✷✾✱✶✺✪ ❡ ✶✾✱✶✸✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s

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

♥❛ ❚❛❜❡❧❛ ✺✳✷✷ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ q✉❛❧q✉❡r ✉♠ ❞♦s ♣❛râ♠❡tr♦s ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

❉❛ ♠❡s♠❛ ❢♦r♠❛ q✉❡ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❞✉❛s ❡♠♦çõ❡s ❞✐s❝✉t✐❞❛s ❛♥t❡r✐♦r♠❡♥t❡✱

❢♦✐ ♦❜t✐❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s s❛t✐s❢❛tór✐❛ ✭♠❛✐♦r q✉❡ ✽✵✪✮ ♥♦s r❡s✉❧t❛❞♦s ❞♦ r❡❝♦♥❤❡❝✐✲

♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❡♥tr❛❞❛ ❝♦♠ ♦s ✈❛❧♦r❡s

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

◆❛ ❚❛❜❡❧❛ ✺✳✷✸✱ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ♦ ❞❡s✈✐♦ ♣❛✲

❞rã♦ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ♥❛ ❡♠♦çã♦ ♥❡❣❛✲

t✐✈♦✴❝❛❧♠♦✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞❛ ❝♦♠ ❛s ♠é❞✐❛s ❞❛s

t❛①❛s ❞❡ ❛❝❡rt♦s ✼✽✱✹✶✪✱ ✽✵✱✼✺✪✱ ✽✷✱✶✹✪ ❡ ✽✶✱✶✻✪ q✉❛♥❞♦ tê♠✲s❡ ❝♦♠♦ ✐♥❢♦r♠❛çõ❡s ❞♦



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✻

❚❛❜❡❧❛ ✺✳✷✸✿ ❱❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦ ❞♦s r❡s✉❧t❛❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ r❡❝♦✲

♥❤❡❝✐♠❡♥t♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦

❱❡t♦r ▼é❞✐❛ ❉❡s✈✐♦ P❛❞rã♦

❚❡t❛ ✭❊♥❡r❣✐❛✮ ✼✽✱✹✶✪ ✷✻✱✶✺✪

❚❡t❛ ✭❊♥tr♦♣✐❛✮ ✽✵✱✼✺✪ ✷✵✱✼✽✪

❆❧❢❛ ✭❊♥❡r❣✐❛✮ ✽✷✱✶✹✪ ✷✷✱✹✺✪

❆❧❢❛ ✭❊♥tr♦♣✐❛✮ ✽✶✱✶✻✪ ✶✻✱✾✵✪

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

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

❆ ♠❛✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦✐ ♦❜t✐❞❛ ❝♦♠ ❛ ❡♥❡r❣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✱

s❡❣✉✐❞❛ ♣❡❧❛ ❡♥tr♦♣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ ❛❧❢❛✳ ❆ ♣✐♦r t❛①❛ ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦

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

❞❛ ❡♥❡r❣✐❛ ❞❛ ❝♦♠♣♦♥❡♥t❡ t❡t❛ à ❡♥tr❛❞❛ ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◗✉❛♥❞♦ ❛♣❧✐❝❛✲s❡ ♦s ✈❡t♦r❡s ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❡♥❡r❣✐❛ ❞❛s ❝♦♠♣♦♥❡♥t❡s t❡t❛ ♦✉ ❛❧❢❛ à

❡♥tr❛❞❛ ❞❛ r❡❞❡ tê♠✲s❡ ♦s ❞❡s✈✐♦s ♣❛❞rõ❡s ❞❡ ✸✼✱✾✻✪ ❡ ✹✵✱✷✽✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ◗✉❛♥❞♦

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

t❡t❛ ♦✉ ❛❧❢❛✱ ♦s ❞❡s✈✐♦s sã♦ ✷✾✱✶✺✪ ❡ ✶✾✱✶✸✪✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ P♦rt❛♥t♦✱ ♦s r❡s✉❧t❛❞♦s

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

♥❛ ❚❛❜❡❧❛ ✺✳✷✸ q✉❛♥❞♦ ❝♦♥s✐❞❡r❛✲s❡ q✉❛❧q✉❡r ✉♠ ❞♦s ♣❛râ♠❡tr♦s ❝♦♠♦ ❡♥tr❛❞❛ ❞❛ r❡❞❡✳

◆❛ ❞❡t❡❝çã♦ ❞❛ ❡♠♦çã♦ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❢♦✐ ♦❜t✐❞❛ ✉♠❛ t❛①❛ ❞❡ ❛❝❡rt♦s ❛❝❡✐tá✈❡❧ ✭♠❛✐♦r

q✉❡ ✽✵✪✮ ♥♦s r❡s✉❧t❛❞♦s q✉❛♥❞♦ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✈❡t♦r ❞❡ ❡♥tr❛❞❛ ❝♦♠♣♦st♦ ♣❡❧♦s ✈❛❧♦r❡s

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

❉❛ ♠❡s♠❛ ❢♦r♠❛ q✉❡ ♥❛ ❙❡çã♦ ✺✳✶✱ ♣❛r❛ ✈❡r✐✜❝❛r ❛ ❝♦♥s✐stê♥❝✐❛ ❞❛ t❛①❛ ❞❡ ❛❝❡rt♦s✱

r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ♠❛✐s ❞❡t❛❧❤❛❞❛ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛s ❡♥tr♦♣✐❛s ❞❡ ❛❧❢❛ ❡

t❡t❛ ❬✽✻❪✳ ❈♦♥s✐❞❡r❛♥❞♦ ❛ ♠é❞✐❛ ❞♦s ✈❡r❞❛❞❡✐r♦s ♣♦s✐t✐✈♦s✱ ❢❛❧s♦s ♣♦s✐t✐✈♦s✱ ✈❡r❞❛❞❡✐r♦s

♥❡❣❛t✐✈♦s ❡ ❢❛❧s♦s ♥❡❣❛t✐✈♦s ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s✱ ❝❛❧❝✉❧♦✉✲s❡

♦s ✈❛❧♦r❡s ♣❛r❛ t♦❞♦s ♦s ♣❛râ♠❡tr♦s ❞❡s❝r✐t♦s ♥❛ ❙❡çã♦ ✺✳✶ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❛s ❡♥tr♦♣✐❛s

❞❡ t❡t❛ ❡ ❛❧❢❛✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s sã♦ ❛♣r❡s❡♥t❛❞♦s ♥❛s ❚❛❜❡❧❛s ✺✳✷✹ ❡ ✺✳✷✺✳

❚❛❜❡❧❛ ✺✳✷✹✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛

❚P ❋P ❋◆ ❚◆ ❚P❘ ❙P❈ PP❱ ◆P❱ ❋P❘ ❋❉❘ ❋◆P ❆❈❈
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P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ♦s r❡s✉❧t❛❞♦s ♥❛s ❞✉❛s ❚❛❜❡❧❛s sã♦ ♠✉✐t♦ ♣ró①✐♠♦s✳ ❈♦♠ ❛

❛❝✉rá❝✐❛ ♦❜t✐❞❛✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✽✾✪✱ s✉♣❡r✐♦r ❛♦s ✽✵✪ ❝♦♥s✐❞❡r❛❞♦s ♥❡st❛ t❡s❡ ❝♦♠♦

✉♠❛ ❜♦❛ ❛❝✉rá❝✐❛✱ t❡♠✲s❡ ✉♠ r❡s✉❧t❛❞♦ s❛t✐s❢❛tór✐♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✽✼

❚❛❜❡❧❛ ✺✳✷✺✿ ❘❡s✉❧t❛❞♦ ❞❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛

❚P ❋P ❋◆ ❚◆ ❚P❘ ❙P❈ PP❱ ◆P❱ ❋P❘ ❋❉❘ ❋◆P ❆❈❈

✶✾✱✻✸✺ ✺✱✻✵✼ ✺✱✻✵✼ ✻✾✱✶✼✺ ✵✱✼✼✽ ✵✱✾✷✺ ✵✱✼✼✽ ✵✱✾✷✺ ✵✱✵✼✺ ✵✱✷✷✷ ✵✱✷✷✷ ✵✱✽✽✽
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❯♠ r❡s✉♠♦ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s r❡❧❛❝✐♦♥❛♥❞♦ ❛s ❡♠♦çõ❡s s❡♥t✐❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥✲

t❡s ❝♦♠ ❛ ♦❝♦rrê♥❝✐❛ ❞❡ ❡rr♦s q✉❛♥❞♦ ❝♦♥s✐❞❡r❛❞❛ ❛ ❡♥tr♦♣✐❛ ❞❡ t❡t❛ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦
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❆ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ❛♣r❡s❡♥t❛❞♦s✱ t❡♠✲s❡ q✉❡ ✼✸✱✼✵✪ ❞♦s ❡rr♦s ❝♦♠❡t✐❞♦s ♣♦r t♦❞♦s
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❝❡♣tí✈❡❧ ❛ ❝♦♠❡t❡r ❡rr♦s✱ ♦ q✉❡ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛s ❋✐❣✉r❛s ✺✳✺

❡ ✺✳✻✳

◆❛s ❚❛❜❡❧❛s ✺✳✷✻ ❡ ✺✳✷✼ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s r❡s✉❧t❛❞♦s ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s

❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥♦s s✐♥❛✐s ❞❡ ❊❊● ❡ ♥♦ ❝♦♥t❡①t♦✱ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛

❡ ❛❧❢❛✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳ ❆ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s é ❛♣r❡s❡♥t❛❞❛ ♥❛

❝♦❧✉♥❛ s✐♥❛✐s ❝❡r❡❜r❛✐s ❞❛s ❚❛❜❡❧❛s✳ ❊❧❛ ❢♦✐ ♦❜t✐❞❛ ❛ ♣❛rt✐r ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❛♠♦str❛s ❞❡

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

❛♣r❡s❡♥t❛❞❛✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ♠❛✐♦r ♣❛rt❡ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s q✉❡ t✐✈❡r❛♠ s✉❛s ❡♠♦çõ❡s ❝❧❛ss✐✲

✜❝❛❞❛s ❝♦♠♦ ♣♦s✐t✐✈❛s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✱ t❛♠❜é♠ t✐✈❡r❛♠ s✉❛s ❡♠♦çõ❡s ❝❧❛ss✐✲

✜❝❛❞❛s ❝♦♠♦ ♣♦s✐t✐✈❛s ❛ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♣❛r❛ ♦ ❝♦♥t❡①t♦✳ ❉♦ ♠❡s♠♦ ♠♦❞♦✱

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

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

❛s ❡♥tr♦♣✐❛s ❞❡ t❡t❛ ♦✉ ❛❧❢❛✳ ❈♦♠ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❡ss❡ ❡st✉❞♦ tê♠✲s❡ ❡✈✐❞ê♥❝✐❛s

❞❡ q✉❡ ❝♦♠ ♦ ✉s♦ ❞♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸ é ♣♦ssí✈❡❧ r❡❝♦♥❤❡❝❡r ❛s ❡♠♦çõ❡s ❞❡

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

❛s ✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦ s❡r✈❡♠ ♣❛r❛ ❞❛r r❡s♣❛❧❞♦ ❛s ✐♥❢♦r♠❛çõ❡s ❞♦s s✐♥❛✐s ❝❡r❡❜r❛✐s✱
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✾ ◆❡❣❛t✐✈♦✴❈❛❧♠♦ P♦s✐t✐✈♦ ◆❡✉tr♦

❚❛❜❡❧❛ ✺✳✷✼✿ ❘❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❝♦♠ ❜❛s❡ ♥♦s s✐♥❛✐s ❞❡ ❊❊● ❡ ❝♦♥t❡①t♦ ❝♦♥s✐✲

❞❡r❛♥❞♦ ❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛

P❛rt✐❝✐♣❛♥t❡ ❙✐♥❛✐s ❈❡r❡❜r❛✐s ❈♦♥t❡①t♦ ❊♠♦çõ❡s ❘❡s✉❧t❛♥t❡s

✶ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦

✷ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ ◆❡✉tr♦ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦

✸ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ P♦s✐t✐✈♦ ◆❡✉tr♦

✹ P♦s✐t✐✈♦✴❈❛❧♠♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❈❛❧♠♦

✺ ◆❡❣❛t✐✈♦✴❈❛❧♠♦ ◆❡❣❛t✐✈♦ ◆❡❣❛t✐✈♦✴❈❛❧♠♦

✻ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦ ◆❡❣❛t✐✈♦ ◆❡❣❛t✐✈♦✴❊①❝✐t❛❞♦

✼ P♦s✐t✐✈♦✴❈❛❧♠♦ ◆❡✉tr♦ P♦s✐t✐✈♦✴❈❛❧♠♦

✽ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❊①❝✐t❛❞♦

✾ ◆❡❣❛t✐✈♦✴❈❛❧♠♦ ◆❡❣❛t✐✈♦ ◆❡❣❛t✐✈♦✴❈❛❧♠♦

✾ P♦s✐t✐✈♦✴❈❛❧♠♦ P♦s✐t✐✈♦ P♦s✐t✐✈♦✴❈❛❧♠♦

✺✳✹ ❙í♥t❡s❡

◆❡st❡ ❈❛♣ít✉❧♦ ❢♦r❛♠ ❞✐s❝✉t✐❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ❝♦♠ ❛ r❡❛❧✐③❛çã♦ ❞❛s três ❡t❛♣❛s ❞♦

❡st✉❞♦ ❞❡ ❝❛s♦✳ ◆❛ ❙❡çã♦ ✺✳✶✱ ❢♦r❛♠ ❞✐s❝✉t✐❞♦s ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s

s✐♥❛✐s ❞❡ ❊❊● ❡♠ q✉❛tr♦ ❡♠♦çõ❡s✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦❀ ♣♦s✐t✐✈♦✴❝❛❧♠♦❀ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦✱

❡❀ ♥❡❣❛t✐✈♦✴❝❛❧♠♦✳ ❆ ❛♥á❧✐s❡ ❞♦s r❡s✉❧t❛❞♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❛ ♣❛rt✐r ❞❛ ♠é❞✐❛ ❞❛s t❛①❛s ❞❡

❛❝❡rt♦s ♦❜t✐❞❛s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❞♦ ❡①♣❡r✐♠❡♥t♦ ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❜❛♥❝♦ ❞❡

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

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

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

❛s ❝♦♠♣♦♥❡♥t❡s ❛❧❢❛ ♦✉ t❡t❛ s❡♥❞♦ ✉s❛❞❛s ❝♦♠♦ ❡♥tr❛❞❛s ❞❛ r❡❞❡ ♥❡✉r❛❧✳

◆❛ ❙❡çã♦ ✺✳✷✱ ❢♦✐ ❛♣r❡s❡♥t❛❞❛ ❛ ❛♥á❧✐s❡ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥♦ s❡❣✉♥❞♦ ❡st✉❞♦ ❞❡



❈❛♣ít✉❧♦ ✺✳ ❘❡s✉❧t❛❞♦s ❖❜t✐❞♦s ✾✵

❝❛s♦✳ ◆❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s ❢♦r❛♠ ❞❡✜♥✐❞❛s t♦❞❛s ❛s ✈❛r✐á✈❡✐s r❡❧❡✈❛♥t❡s ♣❛r❛ ❛ ❝❛r❛❝✲

t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦✳ ❆❧é♠ ❞✐ss♦✱ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ❛

✐♥✢✉ê♥❝✐❛ ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s ✈❛r✐á✈❡✐s ♥♦ ❝♦♥t❡①t♦ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ♦ ♥ú♠❡r♦ ❞❡ ❡rr♦s ❝♦✲

♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s✳ ❉❡✜♥✐✉✲s❡ ✉♠❛ ❡①♣r❡ssã♦ ♣❛r❛ ♦ ❝♦♥t❡①t♦ q✉❡ ❢♦✐ ✉s❛❞❛ ♥❛

❝❧❛ss✐✜❝❛çã♦ ❞♦ ♠❡s♠♦ ❡♠ ❡♠♦çõ❡s✳

◆❛ ❙❡çã♦ ✺✳✸✱ ❛✈❛❧✐♦✉✲s❡ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ Pr✐♠❡✐r❛♠❡♥t❡✱ ❝♦♠ ❛

❡①♣r❡ssã♦ ❞♦ ❝♦♥t❡①t♦ ❞❡✜♥✐❞❛ ♥❛ ❙❡çã♦ ✺✳✷✱ ♦s ❝♦♥t❡①t♦s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠ ❝❧❛ss✐✲

✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s✳ ❊♠ s❡❣✉✐❞❛✱ ✈❡r✐✜❝♦✉✲s❡ ❛ r❡❧❛çã♦ ❡①✐st❡♥t❡ ❡♥tr❡ ❛s ❡♠♦çõ❡s ❡ ♦s

❡rr♦s ❝♦♠❡t✐❞♦s ♣❡❧♦s ♣❛rt✐❝✐♣❛♥t❡s ❡ r❡❛❧✐③♦✉✲s❡ ✉♠❛ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛ ❝♦♠ ❛s ✈❛r✐á✈❡✐s

✉s❛❞❛s ♣❛r❛ ❝❛r❛❝t❡r✐③❛r ♦ ❝♦♥t❡①t♦✳ ❆❧é♠ ❞✐ss♦✱ ♦s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s

♥❛s ❡♠♦çõ❡s✿ ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦❀ ♣♦s✐t✐✈♦✴❝❛❧♠♦❀ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦✱ ❡❀ ♥❡❣❛t✐✈♦✴❝❛❧♠♦✳

❆ ❛♥á❧✐s❡ ❞♦s r❡s✉❧t❛❞♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❛ ♣❛rt✐r ❞❛ ♠é❞✐❛ ❞❛s t❛①❛s ❞❡ ❛❝❡rt♦s ♦❜t✐❞❛s ❝♦♠♦

♥♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ✶✳ ❆❧é♠ ❞✐ss♦✱ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s ♦s ✈❡r❞❛❞❡✐r♦s ♣♦s✐t✐✈♦s✱ ❢❛❧s♦s ♣♦✲

s✐t✐✈♦s✱ ✈❡r❞❛❞❡✐r♦s ♥❡❣❛t✐✈♦s ❡ ❢❛❧s♦s ♥❡❣❛t✐✈♦s ♦❜t✐❞♦s ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s✳ ❋♦✐

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

t❡s ❛❧❢❛ ♦✉ t❡t❛ s❡♥❞♦ ✉s❛❞❛s ❝♦♠♦ ❡♥tr❛❞❛s ❞❛ r❡❞❡ ♥❡✉r❛❧✳ P♦r ú❧t✐♠♦✱ ❢♦✐ ❛♣r❡s❡♥t❛❞♦

♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡ ❞♦ ❝♦♥t❡①t♦✳



❈❛♣ít✉❧♦ ✻

❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s

❆s ❡♠♦çõ❡s sã♦ ❢✉♥❞❛♠❡♥t❛✐s ♥❛ q✉❛❧✐❞❛❞❡ ❞♦ tr❛❜❛❧❤♦ r❡❛❧✐③❛❞♦ ♣♦r ✉♠ ✐♥❞✐✈í❞✉♦✳ ◆❛s

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

❝♦♠♣♦rt❛♠❡♥t♦✱ ❡①♣r❡ssõ❡s✱ ♣❛❧❛✈r❛s ❡ ❡♥t♦♥❛çã♦✱ ❡ ❜✉s❝❛ s❡ ❛❞❡q✉❛r ❛ s✐t✉❛çã♦✳ P♦ré♠✱

❝❛❞❛ ✈❡③ ♠❛✐s ❛s r❡❧❛çõ❡s ❤✉♠❛♥❛s ✈ê♠ s❡♥❞♦ s✉❜st✐t✉í❞❛s ♣❡❧❛s r❡❧❛çõ❡s ❤♦♠❡♠✲♠áq✉✐♥❛✳

❙❡❥❛ ♥♦ ❛♠❜✐❡♥t❡ ❞❡ tr❛❜❛❧❤♦ ♦✉ ❞❡ ❧❛③❡r✱ é ❢r❡q✉ê♥t❡ ♦❜s❡r✈❛r ♣❡ss♦❛s ✐♥t❡r❛❣✐♥❞♦ ❝♦♠

❝♦♠♣✉t❛❞♦r❡s ❡ ❝❡❧✉❧❛r❡s✳ ◆❡ss❡ t✐♣♦ ❞❡ r❡❧❛çã♦✱ ✉♠❛ ♠áq✉✐♥❛ ♥ã♦ é ❝❛♣❛③ ❞❡ ✐♥t❡r♣r❡t❛r

♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❡♠♦❝✐♦♥❛❧ ❞❡ ✉♠ ✐♥❞✐✈í❞✉♦✳

◆❡ss❡ ❝♦♥t❡①t♦✱ r❡❝❡♥t❡♠❡♥t❡ ✈ê♠ s❡♥❞♦ ❡st✉❞❛❞♦s ♦s s✐st❡♠❛s ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦

❞❡ ❡♠♦çõ❡s ❤✉♠❛♥❛s ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ♠❡❧❤♦r❛r ❡ ❢❛❝✐❧✐t❛r ❛ ✐♥t❡r❛çã♦ ❤♦♠❡♠✲♠áq✉✐♥❛✳

❈♦♠♦ ❢♦✐ ✈✐st♦ ♥♦ ❈❛♣ít✉❧♦ ✶✱ ❡①✐st❡♠ ❞✐✈❡rs❛s ❢♦♥t❡s ♣❛r❛ ❞❡t❡❝çã♦ ❛❢❡t✐✈❛✱ ❝♦♠♦ ♣♦r

❡①❡♠♣❧♦✱ ❛s ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s ❡ ❝♦r♣♦r❛✐s✱ ❡♥t♦♥❛çã♦ ❞❛ ✈♦③ ❡ s✐♥❛✐s ✜s✐♦❧ó❣✐❝♦s✳ ❆ ♣r✐♥✲

❝✐♣❛❧ ❧❛❝✉♥❛ ❡♥❝♦♥tr❛❞❛ ♥❛ ❝♦♠♣✉t❛çã♦ ❛❢❡t✐✈❛ é ❛ ❛✉sê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ♥♦s s✐st❡♠❛s ❞❡

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

❖ ♦❜❥❡t✐✈♦ ❞❡ss❛ ♣❡sq✉✐s❛ ❢♦✐ ✐♥tr♦❞✉③✐r ✉♠ ♠ét♦❞♦ ♣❛r❛ ❛✉①✐❧✐❛r ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦

❞❛s ❡♠♦çõ❡s ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❞♦✐s t✐♣♦s ❞❡ ✐♥❢♦r♠❛çõ❡s✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ❛s ✐♥❢♦r♠❛✲

çõ❡s ❞❡ ❝♦♥t❡①t♦✱ ❞✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ ❛t✐✈✐❞❛❞❡s ❞♦ ❝♦t✐❞✐❛♥♦✳ ❖s ❡st✉❞♦s ❞❡ ❝❛s♦

❛♣r❡s❡♥t❛❞♦s ♣❛r❛ ❛✈❛❧✐❛çã♦ ❞♦ ♠ét♦❞♦ ❢♦r❛♠ ❞❡✜♥✐❞♦s ♥♦ â♠❜✐t♦ ❞❛ ♦♣❡r❛çã♦ ❞❡ s✐st❡♠❛s

❡❧étr✐❝♦s✳

✻✳✶ ❈♦♥s✐❞❡r❛çõ❡s

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

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

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

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

❞❛❣❡♠ ✉s❛❞❛ ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡ ❡str❛té❣✐❛ ✉s❛❞❛ ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s

✾✶



❈❛♣ít✉❧♦ ✻✳ ❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✾✷

s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ❝♦♥t❡①t♦ ❡♠ ❡♠♦çõ❡s✳ ❆ ❞❡✜♥✐çã♦ ❡ r❡s♦❧✉çã♦ ❞♦ ♣r♦❜❧❡♠❛ ❛♣r❡s❡♥t❛❞♦

♥❡st❛ t❡s❡ ❢♦r❛♠ r❡❛❧✐③❛❞❛s ❡♠ ❝✐♥❝♦ ❡t❛♣❛s q✉❡ sã♦ ❞❡t❛❧❤❛❞❛s ❛ s❡❣✉✐r✳ ❆♦ ✜♥❛❧ ❞❡st❡

❝❛♣ít✉❧♦ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s tr❛❜❛❧❤♦s ❢✉t✉r♦s✳

✻✳✶✳✶ ❉❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❚❡s❡

❖ ♣r✐♠❡✐r♦ ♣❛ss♦ ❢♦✐ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞♦ ♣r♦❜❧❡♠❛✳ P❛r❛ ✐ss♦✱ ❢♦✐ r❡❛❧✐③❛❞❛ ✉♠❛ ♣❡sq✉✐s❛ ♥❛

❧✐t❡r❛t✉r❛ s♦❜r❡ ♦s s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✱ ❛♥❛❧✐s❛♥❞♦✲s❡ ❛s ♣r✐♥❝✐♣❛✐s

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

❞❡s✈❛♥t❛❣❡♥s ❞❡ ❝❛❞❛ ✉♠❛ ❞❛s ❢♦♥t❡s ❡ ❝♦♥st❛t♦✉✲s❡ q✉❡ ♦s s✐♥❛✐s ❞❡ ❊❊● ♣♦ss✉❡♠ ❞✐✈❡rs❛s

✈❛♥t❛❣❡♥s ❝♦♠ r❡❧❛çã♦ ❛s ❢♦♥t❡s ❛♣r❡s❡♥t❛❞❛s ♥♦ ❈❛♣ít✉❧♦ ✶✱ ❝♦♠♦ ❛ ♥ã♦ s✉s❝❡♣t✐❜✐❧✐❞❛❞❡

à ✐♥t❡r♣r❡t❛çã♦ ❛♠❜í❣✉❛ ❡ ❢❛❧s❛s s✐♠✉❧❛çõ❡s❀ ❛ ✐♥❞❡♣❡♥❞ê♥❝✐❛ ❞❡ r❛ç❛✱ ❣ê♥❡r♦ ❡ ✐❞❛❞❡❀ ❛

❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞❡ ❡q✉✐♣❛♠❡♥t♦s ♣♦rtát❡✐s ❡ ❢á❝❡✐s ❞❡ ✉s❛r❀ ❡ ❛ ❜♦❛ r❡s♦❧✉çã♦ t❡♠♣♦r❛❧

❞❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✶ ♠s✳ P♦r ❡ss❛s r❛③õ❡s✱ ♦s s✐♥❛✐s ❞❡ ❊❊● ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞♦s ❝♦♠♦

❢♦♥t❡ ❞❡ ✐♥❢♦r♠❛çõ❡s ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ♥❡st❡ tr❛❜❛❧❤♦✳ ❆❧é♠ ❞✐ss♦✱

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

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

♥❛ ❧✐t❡r❛t✉r❛ é q✉❡ ♦ ❝♦♥t❡①t♦ é ❞❡s❝♦♥s✐❞❡r❛❞♦ ♥♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s✳ P♦ré♠✱

❛s ❡♠♦çõ❡s sã♦ ❞❡♣❡♥❞❡♥t❡s ❞♦ ❝♦♥t❡①t♦✱ ❡ ♦ ❝♦♥t❡①t♦ é ❡ss❡♥❝✐❛❧ ♣❛r❛ ❛ ❞❡✜♥✐çã♦ ❞❛s

❡♠♦çõ❡s✳ P♦rt❛♥t♦✱ ♦ ♣r♦❜❧❡♠❛ ✐❞❡♥t✐✜❝❛❞♦ ❢♦✐ ❛ ❛✉sê♥❝✐❛ ❞♦ ❝♦♥t❡①t♦ ❡ ❝♦♠♦ ❛❞✐❝✐♦♥❛r

❡ss❛s ✐♥❢♦r♠❛çõ❡s ❛♦s s✐st❡♠❛s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❡♠♦çõ❡s✳

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

s❡ ♣❡❧❛ ✐♥tr♦❞✉çã♦ ❞❡ ✉♠ ♠ét♦❞♦ ♣❛r❛ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛ ♣❛rt✐r ❞♦s s✐♥❛✐s

❝❡r❡❜r❛✐s ❡ ✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦✳ ❚❛♠❜é♠ ❢♦✐ r❡❛❧✐③❛❞♦ ✉♠ ❡st✉❞♦ ♣❛r❛ ❞❡✜♥✐çã♦ ❞♦s

❛❧❣♦r✐t♠♦s ✉s❛❞♦s ♣❛r❛ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s✱ s❡♥❞♦ s❡❧❡❝✐♦♥❛❞❛ ❛

tr❛♥❢♦r♠❛❞❛ ✇❛✈❡❧❡t ♣❛r❛ s❡❧❡çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❡ ❛s r❡❞❡s ♥❡✉r❛✐s ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦✳

❆✐♥❞❛ ♥❡ss❛ ❡t❛♣❛✱ ❢♦✐ r❡❛❧✐③❛❞♦ ✉♠ ❡st✉❞♦ s♦❜r❡ ❝♦♥t❡①t♦✱ ✐❞❡♥t✐✜❝❛♥❞♦ ❛s ❞❡✜♥✐çõ❡s ❡

❛❜♦r❞❛❣❡♥s ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦✳ ❆ ♣❛rt✐r ❞❡ss❛ ♣❡sq✉✐s❛✱ ❞❡✜♥✐✉✲s❡ q✉❡ ❛s

✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦ r❡❧❡✈❛♥t❡s ♣❛r❛ ♦ tr❛❜❛❧❤♦ s❡r✐❛♠ ❞❡t❡r♠✐♥❛❞❛s ❝♦♠ ♦ ✉s♦ ❞❛

❛❜♦r❞❛❣❡♠ ❞♦s ✺❲ ✶❍✳ ◆❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦✱ ♦❜s❡r✈♦✉✲s❡ q✉❡ ❝❛❞❛ ✐♥❢♦r♠❛çã♦

♣♦ss✉✐ ✉♠❛ ✐♥✢✉ê♥❝✐❛ ❞✐❢❡r❡♥t❡ ♥♦ ❝♦♥t❡①t♦ ❡✱ ♣♦r ❡ss❛ r❛③ã♦✱ ❞❡✜♥✐✉✲s❡ ♦ ❝♦♥t❡①t♦ ❝♦♠♦

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

✐❞❡♥t✐✜❝❛❞♦ ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦✳

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

◆❡ss❡ ♣❛ss♦✱ ♦♣t♦✉✲s❡ ♣❡❧❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞❡ ❛❝♦r❞♦

❝♦♠ ❛ ❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦♥❛❧ ✭♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱ ♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦✱

♥❡❣❛t✐✈♦✴❝❛❧♠♦✮ ❡ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❡♠ ♣♦s✐t✐✈♦✱ ♥❡❣❛t✐✈♦ ❡ ♥❡✉tr♦✳

❖ q✉❛rt♦ ♣❛ss♦ ❢♦✐ ❛ ❛♥á❧✐s❡ ♣❛r❛ r❡❛❧✐③❛çã♦ ❞❛ ❢✉sã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❝♦♠ ❛s ✐♥✲



❈❛♣ít✉❧♦ ✻✳ ❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✾✸

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

♦♣t♦✉✲s❡ ♣❡❧❛ ❢✉sã♦ ❞❡ ❞❛❞♦s ❛♣❡♥❛s ♥❛ ❡t❛♣❛ ❞❡ ❞❡❝✐sã♦✱ ♦✉ s❡❥❛✱ ❛♣ós ♦s s✐♥❛✐s ❞❡ ❊❊●

❡ ❛s ✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦ s❡r❡♠ ❝❧❛ss✐✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s✱ ♦❝♦rr❡ ❛ ❢✉sã♦✳

❖ q✉✐♥t♦ ♣❛ss♦ ❢♦✐ ❛ ❞❡✜♥✐çã♦ ❞❛ ❛✈❛❧✐❛çã♦ ❞♦ ♠ét♦❞♦ ✐♥tr♦❞✉③✐❞♦✳ ❈♦♠♦ ♦ ♠ét♦❞♦

❛♣r❡s❡♥t❛❞♦ ♥♦ ❈❛♣ít✉❧♦ ✸ é ❝♦♠♣♦st♦ ♣♦r ❞✉❛s ❝♦♠♣♦♥❡♥t❡s ✭♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❡ ♦

❝♦♥t❡①t♦✮✱ ❢♦r❛♠ ❞❡✜♥✐❞♦s três ❡st✉❞♦s ❞❡ ❝❛s♦ ♣❛r❛ ❛✈❛❧✐❛çã♦ ❞♦ ♠❡s♠♦✳ ◆♦ ♣r✐♠❡✐r♦

❡st✉❞♦✱ ❛ ❝♦♠♣♦♥❡♥t❡ ❞♦ ♠ét♦❞♦ r❡❢❡r❡♥t❡ ❛♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❢♦✐ ❛✈❛❧✐❛❞❛✳ ◆❡ss❡ ❡st✉❞♦✱

❢♦✐ ✉t✐❧✐③❛❞♦ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞❡ s✐♥❛✐s ❞❡ ❊❊● ❝♦♠♦ ❢♦♥t❡ ❞❡ ❞❛❞♦s ♣❛r❛ ❛♥❛❧✐s❛r ♦s

❛❧❣♦r✐t♠♦s ♣r♦♣♦st♦s ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦çõ❡s✳ ❈♦♠♦ ❞✐s❝✉t✐❞♦

♥❛ ❙❡çã♦ ✹✳✶✳✸✱ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❛❧❢❛ ❡ t❡t❛ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❞❡ tr✐♥t❛ ❡ ❞♦✐s ✐♥❞✐✈í✲

❞✉♦s ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞❛s ❝♦♠ ♦ ❛❧❣♦r✐t♠♦ ✇❛✈❡❧❡ts✳ ❆♣ós ❛ s❡❧❡çã♦ ❢♦r❛♠ ❝❛❧❝✉❧❛❞❛s ❛

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

♣❛râ♠❡tr♦s ❢♦r❛♠ ✉s❛❞♦s ♥❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ♣♦s✐t✐✈♦✴❡①❝✐t❛❞♦✱ ♣♦s✐t✐✈♦✴❝❛❧♠♦✱

♥❡❣❛t✐✈♦✴❡①❝✐t❛❞♦ ❡ ♥❡❣❛t✐✈♦✴❝❛❧♠♦ ❛ ♣❛rt✐r ❞♦ ❛❧❣♦r✐t♠♦ r❡❞❡s ♥❡✉r❛✐s✳ ❈♦♠♦ r❡s✉❧t❛❞♦

♦❜t❡✈❡✲s❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✾✹ ✪ ❞❡ ❛❝✉rá❝✐❛ ♥❛ ❝❧❛ss✐✜❝❛çã♦ ❞♦s s✐♥❛✐s ❞❡ ❊❊● ❡♠ ❡♠♦✲

çõ❡s ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ❛ ❡♥tr♦♣✐❛ ❞❡ ❛❧❢❛ ♦✉ t❡t❛✳ ❈♦♠ ❡ss❡ r❡s✉❧t❛❞♦ tê♠✲s❡ ✐♥❞í❝✐♦s ❞❡

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

r❛❝t❡ríst✐❝❛s ❛❧❢❛ ❡ t❡t❛✱ sã♦ ❛❞❡q✉❛❞♦s ♣❛r❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❛s ❡♠♦çõ❡s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛

❛❜♦r❞❛❣❡♠ ❜✐❞✐♠❡♥s✐♦♥❛❧✳

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

❞♦ ♠ét♦❞♦ r❡❧❛t✐✈❛ ❛♦ ❝♦♥t❡①t♦✳ P❛r❛ ✐ss♦✱ ♦ ❝❡♥ár✐♦ ❡s❝♦❧❤✐❞♦ ❢♦✐ ♦ ❛♠❜✐❡♥t❡ ❞❡ tr❛❜❛✲

❧❤♦ ❞❡ ✉♠❛ s✉❜❡st❛çã♦ ❞✐str✐❜✉✐❞♦r❛ ❞❡ ❡♥❡r❣✐❛ ❡❧étr✐❝❛✱ ♦♥❞❡ sã♦ r❡❛❧✐③❛❞❛s ♠❛♥♦❜r❛s

❡♠ s✐st❡♠❛s ❡❧étr✐❝♦s ❞✐❛r✐❛♠❡♥t❡✳ ❉✉r❛♥t❡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ss❛s t❛r❡❢❛s ❡①✐st❡♠ r✐s❝♦s

❞❡ ♦❝♦rr❡r ❡rr♦s ❤✉♠❛♥♦s✱ q✉❡ ♣♦❞❡♠ ♦❝❛s✐♦♥❛r ❞❡s❞❡ ❛♣❛❣õ❡s ❞❡ ❣r❛♥❞❡s r❡❣✐õ❡s ❛té

❛❝✐❞❡♥t❡s ♠❛✐s ❣r❛✈❡s✱ ❝♦♠♦ ❛ ♠♦rt❡ ❞❡ ✐♥❞✐✈í❞✉♦s✳ ❈♦♥s✐❞❡r❛♥❞♦ ❡ss❡ ❝❡♥ár✐♦✱ ✉♠ ❡①✲

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

♦♣❡r❛çã♦ ❞❡ ✉♠❛ s✉❜❡st❛çã♦✳ ❖s ♣❛rt✐❝✐♣❛♥t❡s ❞❡s❡♠♣❡♥❤❛r❛♠ ❝♦♠ ♦ ✉s♦ ❞♦ s✐♠✉❧❛❞♦r

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

❧✐❜❡r❛çã♦ ❡ ❛ ♥♦r♠❛❧✐③❛çã♦ ❞❡ ✉♠ ❞✐s❥✉♥t♦r✳ P❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ ❞❡ ❝❛❞❛ ✉♠

❞♦s ♣❛rt✐❝✐♣❛♥t❡s✱ ❢♦r❛♠ ❝♦❧❡t❛❞❛s ✐♥❢♦r♠❛çõ❡s ❛ ♣❛rt✐r ❞❡ q✉❡st✐♦♥ár✐♦ ❞❡ ♣❡r✜❧ ❡ t❡st❡s✳

❖s ❞❛❞♦s ❝♦❧❡t❛❞♦s ❢♦r❛♠ ❛♥❛❧✐s❛❞♦s ❡ ❛s ✈❛r✐á✈❡✐s r❡❧❡✈❛♥t❡s ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❢♦r❛♠ ✐❞❡♥✲

t✐✜❝❛❞❛s ❝♦♠ ❛ ❛❜♦r❞❛❣❡♠ ❞♦s ✺❲ ✶❍✳ ❆ ✐♥✢✉ê♥❝✐❛ ❞❡ ❝❛❞❛ ✉♠❛ ❞❡ss❛s ✈❛r✐á✈❡✐s s♦❜r❡

♦ ❝♦♥t❡①t♦ ❢♦✐ ✐❞❡♥t✐✜❝❛❞❛ ❡ ✉♠❛ ❡①♣r❡ssã♦ ♣❛r❛ ♦ ❝♦♥t❡①t♦ ❢♦✐ ❞❡✜♥✐❞❛✳ ❖s ❝♦♥t❡①t♦s

❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ♣♦s✐t✐✈❛✱ ♥❡❣❛t✐✈❛ ❡ ♥❡✉tr❛✳ ❆ ♣❛rt✐r

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

❡st❛✈❛♠ ❡♠ ✉♠ ❡st❛❞♦ ❡♠♦❝✐♦♥❛❧ ♥❡❣❛t✐✈♦✱ ❝♦♠♦ ❞✐s❝✉t✐❞♦ ♥❛ ❙❡çã♦ ✹✳✷✳✷✳

◆♦ t❡r❝❡✐r♦ ❡st✉❞♦ ❞❡ ❝❛s♦✱ ❛✈❛❧✐♦✉✲s❡ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥♦ ❈❛♣ít✉❧♦ ✸✳ ❖ ❝❡♥ár✐♦



❈❛♣ít✉❧♦ ✻✳ ❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✾✹

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

♣❛r❛ r❡❛❧✐③❛çã♦ ❞♦ ❡①♣❡r✐♠❡♥t♦ ❡ ❛s ❢❡rr❛♠❡♥t❛s ✉s❛❞❛s ♥❛ ❝♦❧❡t❛ ❞❡ ❞❛❞♦s✳ ❖ ❡①♣❡r✐♠❡♥t♦

♥❡ss❡ ❡st✉❞♦ ❢♦✐ r❡❛❧✐③❛❞♦ ❝♦♠ ♥♦✈❡ ✐♥❞✐✈í❞✉♦s✱ s❡♥❞♦ q✉❡ ✉♠ ❞❡❧❡s ❞❡s❡♠♣❡♥❤♦✉ ❞✉❛s

✈❡③❡s ❛s t❛r❡❢❛s ♣r♦♣♦st❛s ❡♠ ❞✐❛s ❞✐❢❡r❡♥t❡s✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ✐❞❡♥t✐✜❝❛r ❛s ❡♠♦çõ❡s

❞❡ ✉♠ ♠❡s♠♦ ✐♥❞✐✈í❞✉♦ ❡♠ ❝♦♥t❡①t♦s ❞✐❢❡r❡♥t❡s✳ ❖s ❝♦♥t❡①t♦s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s ❢♦r❛♠

♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ❡①♣r❡ssã♦ ❞❡✜♥✐❞❛ ♣❛r❛ ♦ ❝♦♥t❡①t♦ ♥♦ s❡❣✉♥❞♦ ❡st✉❞♦ ❞❡ ❝❛s♦ ❡ ❢♦r❛♠

❝❧❛ss✐✜❝❛❞♦s ♥❛s ❡♠♦çõ❡s ♣♦s✐t✐✈❛✱ ♥❡❣❛t✐✈❛ ❡ ♥❡✉tr❛✳ ❈♦♠ ❡①❝❡çã♦ ❞❡ ✉♠❛ ♣❛rt✐❝✐♣❛♥t❡✱

♦s ✐♥❞✐✈í❞✉♦s ❝✉❥♦ ❝♦♥t❡①t♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞♦ ❝♦♠♦ ✉♠❛ ❡♠♦çã♦ ♥❡❣❛t✐✈❛ ❝♦♠❡t❡r❛♠ ♠❛✐s

❡rr♦s ❞♦ q✉❡ ❛q✉❡❧❡s ❝✉❥♦ ❝♦♥t❡①t♦ ❢♦✐ ❝❧❛ss✐✜❝❛❞♦ ❝♦♠♦ ✉♠❛ ❡♠♦çã♦ ♣♦s✐t✐✈❛✳ ❆❧é♠

❞✐ss♦✱ ♣❛r❛ ♦ ♣❛rt✐❝✐♣❛♥t❡ q✉❡ r❡❛❧✐③♦✉ ♦ ❡①♣❡r✐♠❡♥t♦ ❞✉❛s ✈❡③❡s✱ ✐❞❡♥t✐✜❝♦✉✲s❡ ❞✐❢❡r❡♥t❡s

❡♠♦çõ❡s ♣❛r❛ ♦s ❞✐❢❡r❡♥t❡s ❝♦♥t❡①t♦s✳ ◆❡ss❡ ❡st✉❞♦✱ ♦s s✐♥❛✐s ❝❡r❡❜r❛✐s ❞♦s ♣❛rt✐❝✐♣❛♥t❡s

t❛♠❜é♠ ❢♦r❛♠ ❝❧❛ss✐✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♠ét♦❞♦ ♣r♦♣♦st♦ ♥❛ ❙❡çã♦ ✹✳✶✳✸✳

P♦❞❡✲s❡ ♦❜s❡r✈❛r ❛ ♣❛rt✐r ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s q✉❡ ❛ ♠❛✐♦r ♣❛rt❡ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s q✉❡

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

❝❧❛ss✐✜❝❛❞♦ ❝♦♠♦ ✉♠❛ ❡♠♦çã♦ ♣♦s✐t✐✈❛✳ ❉♦ ♠❡s♠♦ ♠♦❞♦✱ ❛ ♠❛✐♦r ♣❛rt❡ ❞♦s ♣❛rt✐❝✐♣❛♥t❡s

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

❝♦♥t❡①t♦ ❝❧❛ss✐✜❝❛❞♦ ❝♦♠♦ ✉♠❛ ❡♠♦çã♦ ♥❡❣❛t✐✈❛✳

❈♦♠ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥♦s três ❡st✉❞♦s ❞❡ ❝❛s♦✱ tê♠✲s❡ ✐♥❞í❝✐♦s ❞❡ q✉❡ ♦ ♠ét♦❞♦

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

♠♦str❛❞♦ ❛ ♣❛rt✐r ❞♦s ❡st✉❞♦s ❞❡ ❝❛s♦✱ é ♣♦ssí✈❡❧ ✐❞❡♥t✐✜❝❛r ❛s ❡♠♦çõ❡s ❝♦♥s✐❞❡r❛♥❞♦✲s❡

♦ ❝♦♥t❡①t♦ ❡ ♦s s✐♥❛✐s ❞❡ ❊❊● ❝♦♠ ❛ ✉t✐❧✐③❛çã♦ ❞♦ ♠ét♦❞♦✱ s❡♥❞♦ ✉♠❛ ✐♥❢♦r♠❛çã♦ ✉s❛❞❛

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

✻✳✷ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ❙✉❣❡r✐❞♦s

❈♦♥s✐❞❡r❛♥❞♦✲s❡ ❛s ❧✐♠✐t❛çõ❡s ❡♥❝♦♥tr❛❞❛s ♥❡ss❡ tr❛❜❛❧❤♦✱ sã♦ s✉❣❡r✐❞❛s ❛❧❣✉♠❛s ♣♦ss✐✲

❜✐❧✐❞❛❞❡s ❞❡ tr❛❜❛❧❤♦s ❢✉t✉r♦s✳ ❉♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❞♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❡♠

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

❛♣ós ♦ ❡①♣❡r✐♠❡♥t♦ ❢♦r❛♠ ❛♥❛❧✐s❛❞♦s ❡ ❝❧❛ss✐✜❝❛❞♦s ❡♠ ❡♠♦çõ❡s✱ ♣♦rt❛♥t♦ s✉❣❡r❡✲s❡ q✉❡

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

❊❊● s❡❥❛♠ ✐♠♣❧❡♠❡♥t❛❞♦s ❡♠ ❞✐s♣♦s✐t✐✈♦s ♣♦rtát❡✐s ❝♦♠♦ ❝❡❧✉❧❛r❡s ♦✉ t❛❜❧❡ts ❡ q✉❡ ❛s

✐♥❢♦r♠❛çõ❡s ❞❡ ❝♦♥t❡①t♦ s❡❥❛♠ ❝♦❧❡t❛❞❛s ❛✉t♦♠❛t✐❝❛♠❡♥t❡ ❡ tr❛❞✉③✐❞❛s ❡♠ ❡♠♦çõ❡s ❝♦♠

♦ ✉s♦ ❞❡ss❡s ❞✐s♣♦s✐t✐✈♦s✱ ❞❡ ❢♦r♠❛ q✉❡ ♦ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❞❛s ❡♠♦çõ❡s ❛❝♦♥t❡ç❛ ❞✉r❛♥t❡

❛ r❡❛❧✐③❛çã♦ ❞❛ ❛t✐✈✐❞❛❞❡✳

❚❛♠❜é♠ ♣r♦♣õ❡✲s❡ q✉❡ ♣❛r❛ ❝❛r❛❝t❡r✐③❛çã♦ ❞♦ ❝♦♥t❡①t♦ s❡❥❛♠ ❝♦♥s✐❞❡r❛❞❛s ♦✉tr❛s

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

✈❛r✐á✈❡❧ ♥í✈❡❧ ❞❡ ❞✐✜❝✉❧❞❛❞❡✳ ❆❧é♠ ❞✐ss♦✱ s✉❣❡r❡✲s❡ q✉❡ ♦ ♠ét♦❞♦ s❡❥❛ ❛✈❛❧✐❛❞♦ ❡♠ ♦✉tr♦s



❈❛♣ít✉❧♦ ✻✳ ❈♦♥❝❧✉sõ❡s ❡ ❚r❛❜❛❧❤♦s ❋✉t✉r♦s ✾✺

❝❡♥ár✐♦s✱ ❝♦♠♦ ♥❛ ❡❞✉❝❛çã♦✱ ♣❛r❛ ❛✉①✐❧✐❛r ♥♦ ❛♣r❡♥❞✐③❛❞♦ ❞❡ ❡st✉❞❛♥t❡s✳

P♦r ú❧t✐♠♦✱ ♣r♦♣õ❡✲s❡ q✉❡ ♦ ♠ét♦❞♦ s❡❥❛ ❡st❡♥❞✐❞♦ ♣❛r❛ ♦✉tr❛s ❢♦♥t❡s ❞❡ ❞❛❞♦s✱

s✉❜st✐t✉✐♥❞♦✲s❡✱ ♣♦r ❡①❡♠♣❧♦✱ ❛ ❝♦♠♣♦♥❡♥t❡ s✐♥❛✐s ❝❡r❡❜r❛✐s ♣❡❧❛s ❡①♣r❡ssõ❡s ❢❛❝✐❛✐s✱ ♣♦✐s

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

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

s✐♥❛✐s ❝❡r❡❜r❛✐s
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❢❛❝✐❛❧ ❡①♣r❡ss✐♦♥s ✐♥ ✈✐❞❡♦s ✉s✐♥❣ r❛♥❞♦♠ ❢♦r❡st ❝❧❛ss✐✜❡rs✳ ■❊❊❊ ❚r❛♥s❛❝t✐♦♥s ♦♥
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Termo de aceitação das condições de participação no Experimento 
“Monitoramento do desempenho e da fadiga na operação de sistemas elétricos no 
ambiente SimuLIHM“ com uso de equipamentos de monitoramento de sinais 
biológicos e o registro de sons e imagens. 
 
 
A participação no Experimento “Monitoramento do desempenho e da fadiga na operação de 

sistemas elétricos no ambiente SimuLIHM“ consiste no preenchimento de uma ficha de 

cadastro, na utilização de um equipamento para monitoramento dos sinais de EEG e ECG, 

durante a realização de um conjunto de tarefas no ambiente SimuLIHM, no preenchimento de 

questionários sobre seu nível de atenção, sua experiência e o esforço empregados durante o 

experimento.  

 

As informações fornecidas pelo participante serão utilizadas apenas pela equipe de avaliadores 

para elaboração do diagnóstico do teste e não serão divulgadas sem seu consentimento 

 

Eu, ___________________________________________, portador do CPF/RG 

________________________, estou ciente dos procedimentos a serem realizados durante o 

Experimento “Monitoramento do desempenho e da fadiga na operação de sistemas elétricos no 

ambiente SimuLIHM“ e, concordo em participar nestas condições. 

 

Declaro que autorizo a utilização das imagens e sons registrados durante as sessões do 

teste de usabilidade conduzidos pela equipe de avaliadores do LIHM – Laboratório de 

Interfaces Homem-Máquina. Saliento que tais imagens e sons poderão ser utilizados para fins 

de análise de dados e geração de relatórios acadêmicos. 

 

 

 

Campina Grande, ____ de _______________ de ______. 

 

 

___________________________________ 

Assinatura 

 

 

✶✷✸
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Experimento: Monitoramento do desempenho e da fadiga na operação de sistemas 
elétricos 
Sessão de Teste:                                                                 Data: 
Usuário participante:  

Questionário Pré-Teste 

Gênero: (  ) Masculino        (  ) Feminino 

Idade:  

Uso de lentes corretivas (  ) Sim                   (  ) Não 

Formação Área:                                    Nível: 

Nível de conhecimento no contexto de operação de 
sistemas elétricos 

(  ) Baixo         (  ) Médio      (  ) Alto 

Nível de conhecimento na operação do SimuLIHM (  ) Baixo         (  ) Médio      (  ) Alto 

Quantas horas (em média) você dorme por dia:  

Como você avalia seu/sua: 

Nível de curiosidade: 
Persistência para alcançar objetivos:  
Capacidade de solucionar problemas: 
Capacidade de aprendizado, memorização e 
aplicação de conhecimentos: 
Senso de orientação: 
Senso de abstração: 
Capacidade de organização e planejamento: 
Capacidade de gestão do tempo: 
Capacidade de analisar situações: 
Capacidade de antecipar e analisar situações: 
Capacidade de tomar decisões: 

(  ) Baixo         (  ) Médio      (  ) Alto 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixa         (  ) Média      (  ) Alta 
 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixo         (  ) Médio      (  ) Alto 
(  ) Baixo         (  ) Médio      (  ) Alto 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixa         (  ) Média      (  ) Alta 
(  ) Baixa         (  ) Média      (  ) Alta 

 
Perfil psicológico: Como você se descreve nos aspectos a seguir, no que concerne a realização de tarefas 
sob pressão de tempo: 
Ansioso  Tranquilo  
Estressado  Relaxado  
Proativo  Reativo  
Autônomo   Dependente  
Motivado  Indiferente  

                                                 Agradecemos sua participação! 
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Experimento: Monitoramento do desempenho e da fadiga na operação de sistemas 
elétricos 
Sessão de Teste:                                                     Data: 
Usuário participante  
  

Ficha de Observação 
 

Tarefa 1: Liberação de disjuntor 
Tempo de realização Início: Fim: 

Status da Tarefa 
(  ) Concluída com sucesso 
(  ) Concluída com falha/erro 
(  ) Não concluída;  Abandonada;  Interrompida 

Solicitação de ajuda 
Externa (  ) Sim (  ) Não  

Estado do usuário 
durante a realização da 
tarefa 

(  ) Concentrado (  ) Desmotivado 
(  ) Desconfortável  (  ) Com fadiga física 
(  ) Ansioso (  ) Com fadiga mental 
(  ) Confuso (  ) Outro 

Observações: 
 
 
 
 
 
 
 
 
 
 

  

Tarefa 2: Normalização do disjuntor 
Tempo de realização Início: Fim: 

Status da Tarefa 
(  ) Concluída com sucesso 
(  ) Concluída com falha/erro 
(  ) Não concluída;  Abandonada;  Interrompida 

Solicitação de ajuda 
Externa (  ) Sim (  ) Não  

Estado do usuário 
durante a realização da 
tarefa 

(  ) Concentrado (  ) Desmotivado 
(  ) Desconfortável  (  ) Com fadiga física 
(  ) Ansioso (  ) Com fadiga mental 

(  ) Confuso (  ) Outro 

_________________________________________________________ 
Observações: 
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Experimento: Monitoramento do desempenho e da fadiga na operação de sistemas elétricos 

Sessão de Teste:                                                     Data: 

Usuário participante  

Roteiro das Tarefas do Experimento – Avaliador 

Instruções fornecidas aos participantes: 

Este experimento reproduz a atividade de treinamento de um operador em uma sala de controle da subestação 
usando o simulador 3D para treinamento - SimuLIHM. Durante o experimento, você irá atuar como operador de 
uma subestação do sistema elétrico, durante treinamento. Normalmente, durante um turno de trabalho sem 
intercorrências, o operador deve executar tarefas predeterminadas de acordo com um conjunto prescrito de 
instruções, reproduzido neste documento. O roteiro de tarefas é extraído de um manual operacional. Durante 
este experimento o roteiro diz respeito a duas tarefas complementares realizadas durante a manutenção de um 
equipamento: liberação e normalização de um disjuntor. Durante um dia de trabalho outras tarefas podem 
surgir como resultado de eventos inesperados, os quais são sinalizados através de alarmes. 

O objetivo deste trabalho é investigar a influência do nível de fadiga do operador sobre o resultado da tarefa. O 
nível de fadiga é investigado através do monitoramento e análise das expressões faciais, bem como da 
aplicação de ferramentas de psicologia, e o monitoramento de sinais biológicos (EEG e ECG). A análise dos 
dados coletados é confrontada com o log da sessão, também registrado durante o experimento. 

A duração deste experimento, incluindo a preparação e debriefing é de aproximadamente duas horas. Se a 
qualquer momento durante o experimento que você desejar interromper ou parar a sua participação sinta-se 
livre para fazê-lo, avisando à equipe de pesquisa sobre sua intenção. 

Observações:  1. Se tiver dúvidas durante a execução das tarefas, pergunte aos pesquisadores; 

2. Caso alguma das informações solicitadas não for encontrada, avise aos pesquisadores e 
prossiga para a tarefa seguinte; 

3. O teste de usabilidade pode ser interrompido quando você desejar, não sendo necessário 
que todas as tarefas sejam realizadas. 

4. Caso se sinta à vontade, solicitamos que comente em voz alta a sua atividade e as dúvidas 
que possam surgir durante o teste. 
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Executar o roteiro de manobra 

A sequência deve ser seguida para que o experimento seja realizado com sucesso. 

Obs.: Caso algum alarme sonoro seja disparado durante a execução dessa manobra, interrompa a 
execução da etapa e desabilite o alarme, localizando o painel onde ocorreu e reconhecendo (desligar) o alarme 
antes de prosseguir com a tarefa a partir do ponto onde foi interrompida. 

Tratamento/ reconhecimento de alarmes  

 Na ocorrência de um alarme sonoro você deve identificar o painel associado ao evento. Para 
reconhecer o alarme no painel existe uma botoeira de alarme que está localizada na parte superior 
do painel a qual deverá estar acesa (indicação em amarelo), após reconhecer o alarme você deve 
retomar a tarefa interrompida. 

Tarefa 1: Liberação do Disjuntor 14V2 (com eventos estressores)  

Em decorrência da substituição do Disjuntor 14D1, será necessário efetuar a transferência de 
carga do barramento. Nesta tarefa, o avaliador atuará como o operador do centro de operações do 
sistema (CROL) e você atuará como o operador da subestação SE CGD (CGD), executando as 
manobras descritas neste item. Anote a hora em que cada ação foi concluída. Você tem 
aproximadamente 20 minutos para realizar esta tarefa. 

 

1 LIBERAÇÃO 14V2 HORA 

1.1 CGD Recebe do responsável a solicitação de liberação 14V2.  

1.2 CGD Aguarda confirmação de autorização para liberação do 14V2.  

1.3 CROL Autoriza CGD liberação 14V2.  

1.4 CGD Confirma se o disjuntor 14D1, localizado no painel 04V2, está aberto.  

1.5 CGD Fecha a chave 34V2-6, no painel 04V2  

1.6 CGD Coloca a chave 43 -14D1 na posição 'TRANSFERÊNCIA', no painel 14D1  

Disparar um dos alarmes (pisca) no anunciador e nas lâmpadas dos painéis correspondentes  

1.7 CGD Coloca a chave 43 -14V2 na posição 'TRANSFERÊNCIA', no painel 04V2  

Tocar o telefone  

1.8 CGD Fecha o disjuntor 14D1, no painel 14D1   

1.9 CGD Abre disjuntor 14V2, no painel 04V2  

Tocar o telefone (se tiver sido desligado pelo usuário)  

1.10 CGD Colocar a chave CLT-14V2 na posição 'LOC', no painel 04V2  

1.11 CGD Abre chaves seccionadoras 34V2-4 e 34V2-5, no painel 04V2  

1.12 CGD Informa ao responsável (avaliador) a liberação do equipamento 14V2  

 

Tarefa 2: Normalização do Disjuntor 14V2 

Após a substituição do equipamento, será necessário religar o disjuntor. Como já informado, 
o avaliador atuará como o operador do centro de operações do sistema e você atuará como o 
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operador da subestação SE CGD, executando as manobras descritas neste item. Anote a hora em que 
cada ação foi concluída. Você tem aproximadamente 20 minutos para realizar esta tarefa. 
 

2 NORMALIZAÇÃO 14V2 (com eventos estressores) HORA 

2.1 CGD Recebe do responsável (pesquisador) solicitação para iniciar a manobra 
e o 14V2 para operação 

 

2.2 CGD Aguarda do CROL autorização para normalização do 14V2  

2.3 CROL Autoriza CGD normalização 14V2  

2.4 CGD Fecha chaves seccionadoras 34V2-4 e 34V2-5, no painel 04V2  

Disparar o alarme  sonoro  

2.5 CGD Fecha disjuntor 14V2, no painel 04V2  

2.6 CGD Abre disjuntor 14D1, no painel 14D1  

Tocar o telefone  

2.7 CGD Coloca a chave 43 -14V2 na posição 'NORMAL', no painel 04V2  

Disparar um dos alarmes no anunciador  

2.8 CGD Coloca a chave 43 -14D1 na posição 'NORMAL', no painel 14D1  

2.9 CGD Abre a chave seccionadora 34V2-6, no painel 04V2  

Disparar um dos alarmes no anunciador  

2.10 CGD Colocar a chave CLT-14V2 na posição 'TEL', no painel 04V2  

2.11 CGD Informa que concluiu a normalização do 14V2  

 

Parabéns você concluiu seu treinamento e o experimento. 

 
Agradecemos sua participação! 
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Experimento: Monitoramento do desempenho e da fadiga na operação de sistemas elétricos 

Sessão de Teste:                                                     Data: 

Usuário participante  

Roteiro das Tarefas do Experimento – Operador 

Este experimento reproduz a atividade de treinamento de um operador em uma sala de controle da subestação 
usando o simulador 3D para treinamento - SimuLIHM. Durante o experimento, você irá atuar como operador de 
uma subestação do sistema elétrico, durante treinamento. Normalmente, durante um turno de trabalho sem 
intercorrências, o operador deve executar tarefas predeterminadas de acordo com um conjunto prescrito de 
instruções, reproduzido neste documento. O roteiro de tarefas é extraído de um manual operacional. Durante 
este experimento o roteiro diz respeito a duas tarefas complementares realizadas durante a manutenção de um 
equipamento: liberação e normalização de um disjuntor. Durante um dia de trabalho outras tarefas podem 
surgir como resultado de eventos inesperados, os quais são sinalizados através de alarmes. 

O objetivo deste trabalho é investigar a influência do nível de fadiga do operador sobre o resultado da tarefa. O 
nível de fadiga é investigado através do monitoramento e análise das expressões faciais, bem como da 
aplicação de ferramentas de psicologia, e o monitoramento de sinais biológicos (EEG e ECG). A análise dos 
dados coletados é confrontada com o log da sessão, também registrado durante o experimento. 

A duração deste experimento, incluindo a preparação e debriefing é de aproximadamente duas horas. Se a 
qualquer momento durante o experimento que você desejar interromper ou parar a sua participação sinta-se 
livre para fazê-lo, avisando à equipe de pesquisa sobre sua intenção. 

 

 

 

Observações:  1. Se tiver dúvidas durante a execução das tarefas, pergunte aos pesquisadores; 

2. Caso alguma das informações solicitadas não for encontrada, avise aos pesquisadores e 
prossiga para a tarefa seguinte; 

3. O teste de usabilidade pode ser interrompido quando você desejar, não sendo necessário 
que todas as tarefas sejam realizadas. 

4. Caso se sinta à vontade, solicitamos que comente em voz alta a sua atividade e as dúvidas 
que possam surgir durante o teste. 
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Executar o roteiro de manobra 

A sequência deve ser seguida para que o experimento seja realizado com sucesso. 

Obs.: Caso algum alarme sonoro seja disparado durante a execução dessa manobra, interrompa a 
execução da etapa e desabilite o alarme, localizando o painel onde ocorreu e reconhecendo (desligar) o alarme 
antes de prosseguir com a tarefa a partir do ponto onde foi interrompida. 

Tratamento/ reconhecimento de alarmes  

 Na ocorrência de um alarme sonoro você deve identificar o painel associado ao evento. Para 
reconhecer o alarme no painel existe uma botoeira de alarme que está localizada na parte superior 
do painel a qual deverá estar acesa (indicação em amarelo), após reconhecer o alarme você deve 
retomar a tarefa interrompida. 

 

Tarefa1: Liberação do Disjuntor 14V2 

Em decorrência da substituição do Disjuntor 14D1, será necessário efetuar a transferência de 
carga do barramento. Nesta tarefa, o avaliador atuará como o operador do centro de operações do 
sistema (CROL) e você atuará como o operador da subestação SE CGD (CGD), executando as 
manobras descritas neste item. Anote a hora em que cada ação foi concluída. Você tem 
aproximadamente 20 minutos para realizar esta tarefa. 
1 LIBERAÇÃO 14V2 HORA 

1.1 CGD Recebe do responsável a solicitação de liberação 14V2.  

1.2 CGD Aguarda confirmação de autorização para liberação do 14V2.  

1.3 CROL Autoriza CGD liberação 14V2.  

1.4 CGD Confirma se o disjuntor 14D1, localizado no painel 04V2, está aberto.  

1.5 CGD Fecha a chave 34V2-6, no painel 04V2  

1.6 CGD Coloca a chave 43 -14D1 na posição 'TRANSFERÊNCIA', no painel 14D1  

1.7 CGD Coloca a chave 43 -14V2 na posição 'TRANSFERÊNCIA', no painel 04V2  

1.8 CGD Fecha o disjuntor 14D1, no painel 14D1   

1.9 CGD Abre disjuntor 14V2, no painel 04V2  

1.10 CGD Colocar a chave CLT-14V2 na posição 'LOC', no painel 04V2  

1.11 CGD Abre chaves seccionadoras 34V2-4 e 34V2-5, no painel 04V2  

1.12 CGD Informa ao responsável (avaliador) a liberação do equipamento 14V2  

 

Tarefa 2: Normalização do Disjuntor 14V2 

Após a substituição do equipamento, será necessário religar o disjuntor. Como já informado, 
o avaliador atuará como o operador do centro de operações do sistema e você atuará como o 
operador da subestação SE CGD, executando as manobras descritas neste item. Anote a hora em que 
cada ação foi concluída. Você tem aproximadamente 20 minutos para realizar esta tarefa. 
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2 NORMALIZAÇÃO 14V2 HORA 

2.1 CGD Recebe do responsável (pesquisador) solicitação para iniciar a manobra   
e o 14V2 para operação 

 

2.2 CGD Aguarda do CROL autorização para normalização do 14V2  

2.3 CROL Autoriza CGD normalização 14V2  

2.4 CGD Fecha chaves seccionadoras 34V2-4 e 34V2-5, no painel 04V2  

2.5 CGD Fecha disjuntor 14V2, no painel 04V2  

2.6 CGD Abre disjuntor 14D1, no painel 04V2  

2.7 CGD Coloca a chave 43 -14V2 na posição 'NORMAL', no painel 04V2  

2.8 CGD Coloca a chave 43 -14D1 na posição 'NORMAL', no painel 14D1  

2.9 CGD Abre a chave seccionadora 34V2-6, no painel 04V2  

2.10 CGD Colocar a chave CLT-14V2 na posição 'TEL', no painel 04V2  

2.11 CGD Informa que concluiu a normalização do 14V2  

 

Parabéns você concluiu seu treinamento e, o experimento. 

 
Agradecemos sua participação! 
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Experimento: Monitoramento do desempenho e da fadiga na operação de sistemas 
elétricos 
Sessão de Teste                                                  Data: 
Usuário participante 

 

NASA-TLX 

 

Como você classifica o esforço mental necessário para realizar a tarefa no simulador? 

Muito baixo                                                                                                 Muito alto 

Como você classifica o esforço físico necessário para realizar a tarefa no simulador? 

Muito baixo                                                                                                 Muito alto 

Como você classifica o prazo para concluir a tarefa? 

Muito reduzido                                                                                             Muito elevado 

Como você classifica a taxa de sucesso alcançada durante a execução da tarefa ? (Você 

conseguiu realizar aquilo que lhe foi solicitado no teste ?) 

Falha                                                                                         Sucesso 

Como você classifica o nível de dificuldade para completar a tarefa? 

Muito baixo                                                                                                Muito elevado 

Com qual intensidade os sentimentos combinados (incerteza, desânimo, irritação, 
estresse e aborrecimento) foram sentidos por você quando terminou a tarefa? 

Muito baixa                                                                                                 Muito elevada 

 
Agradecemos sua participação!  



❆♣ê♥❞✐❝❡ ❉✳ ✶✸✻

 

Laboratório de Interface Homem-Máquina 
 

http://lihm.dee.ufcg.edu.br, 
+ 55 (83) 2101-1387 

 

 
Experimento: Monitoramento do desempenho e da fadiga na operação de 
sistemas elétricos 
Sessão de Teste                                                                  Data 
Usuário participante 

SAM 

 

Como você classifica sua experiência durante a execução da tarefa nos 
seguintes aspectos: 

 

Valência / 

Satisfação 

 

Despertar/ 

Manter a atenção 

 

Domínio (controle) 

 

 
 

Agradecemos sua participação !  


