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✈

❉❡❞✐❝♦ ❡ss❡ tr❛❜❛❧❤♦ ❛ t♦❞♦s ♦s ♠❡✉s ❛♠✐❣♦s q✉❡ ♠❡

❛❥✉❞❛r❛♠ ❛♦ ❧♦♥❣♦ ❞❡ t♦❞♦ ❡st❡ ár❞✉♦ ❝❛♠✐♥❤♦ ❡ ❛♦s

♠❡✉s ♣❛✐s q✉❡ s❡♠♣r❡ ♠❡ ✐♥❝❡♥t✐✈❛r❛♠✳



✈✐

❆❣r❛❞❡❝✐♠❡♥t♦s

●♦st❛r✐❛ ❞❡ ❛❣r❛❞❡❝❡r✱ ♣r✐♠❡✐r❛♠❡♥t❡✱ ❛♦s ♠❡✉s ❢❛♠✐❧✐❛r❡s✱ ♣♦✐s ♦ s✉♣♦rt❡ ❡ ✐♥✲

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

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

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

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

▼❛r❝❡❧♦ ❳❛✈✐❡r ●✉t❡rr❡s ♣♦r s✉❛ ♦r✐❡♥t❛çã♦ ❛♦ ❧♦♥❣♦ ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ss❡ tr❛❜❛❧❤♦ ❡

❛♦ ♣r♦❢❡ss♦r ❆❧❡ss❛♥❞♦r ❖❧✐✈❡✐r❛ ♣❡❧♦s ❡♥s✐♥❛♠❡♥t♦s ❡ ♣❡❧❛ ❛❥✉❞❛ ❡♠ r❡❧❛çã♦ ❛♦s ❛ss✉♥t♦s

❡st✉❞❛❞♦s ❛♦ ❧♦♥❣♦ ❞❡ss❡ tr❛❜❛❧❤♦✳



✈✐✐

❘❡s✉♠♦

❆ ❝♦♠♣r❛ ❞❡ ♣❛ss❛❣❡♥s ♣❛r❛ ✈✐❛❣❡♥s ❛ér❡❛s ✈❡♠ s❡ t♦r♥❛♥❞♦ ❝❛❞❛ ✈❡③ ♠❛✐s ❢á❝✐❧ ❞❡ s❡r

r❡❛❧✐③❛❞❛ ❡ ❞❡ s❡r❡♠ ❢❡✐t❛s ❝♦♠♣❛r❛çõ❡s ❡♥tr❡ ❛s ❡♠♣r❡s❛s ❛ér❡❛s ♣❛r❛ s❡ t❡♥t❛r ♦❜t❡r ♦

♠❡❧❤♦r ♣r❡ç♦ ❞❡ ❝♦♠♣r❛✳ ❚❛♠❜é♠ ✜❝❛ ❡✈✐❞❡♥t❡ q✉❡ ♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s sã♦ ✈❛r✐á✈❡✐s

❡ ❝❛❞❛ ❡♠♣r❡s❛ t❡♠ s✉❛ ♣ró♣r✐❛ ♣♦❧ít✐❝❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❡ ♣❛ss❛❣❡♥s✳ ❊st❡ tr❛❜❛❧❤♦ t❡♠

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

♣r❡ç♦s ❞❡ ♣❛ss❛❣❡♥s ❡♠ ❛❧❣✉♥s tr❡❝❤♦s ❞♦ s❡t♦r ❞❡ ❛✈✐❛çã♦ ❝♦♠❡r❝✐❛❧ ❜r❛s✐❧❡✐r♦✳ ❆ ♣❛rt✐r

❞❡ss❛s ❛♥á❧✐s❡s✱ t❡♥t❛r ♥♦t❛r ♣❛❞rõ❡s ♥❛ ♣♦❧ít✐❝❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s ❛ ✜♠

❞❡ ✈❡r✐✜❝❛r ♦ ♠❡❧❤♦r ♣❡rí♦❞♦ ♣❛r❛ s❡ r❡❛❧✐③❛r ❝♦♠♣r❛s ❞❡ ♣❛ss❛❣❡♥s✳ ❆❧é♠ ❞✐ss♦✱ s❡rá ❝r✐✲

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

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



✈✐✐✐

❆❜str❛❝t

❚❤❡ ♣✉r❝❤❛s❡ ♦❢ t✐❝❦❡ts t♦ ❛✐r tr❛✈❡❧s ❛r❡ t✉r♥✐♥❣ s✉❝❤ ❡❛s✐❡r t♦ ❜❡ ❞♦♥❡ ❛♥❞ t♦ ♠❛❦❡

❝♦♠♣❛r❛t✐♦♥s ❛♠♦♥❣ ❛✐r❧✐♥❡s t♦ tr② ❛❝❤✐❡✈❡ t❤❡ ❜❡tt❡r ♣✉r❝❤❛s❡ ♣r✐❝❡✳ ❆❧s♦ ✐t st❛②s ❡✈✐❞❡♥t

t❤❛t t❤❡ ♣r✐❝❡ ♦❢ t✐❝❦❡ts ❛r❡ ✈❛r✐❛❜❧❡s ❛♥❞ ❡❛❝❤ ❛✐r❧✐♥❡ ❤❛s t❤❡✐rs ♦✇♥ t✐❝❦❡t ♣r✐❝✐♥❣ ♣♦❧✐❝✐❡s✳

❚❤✐s ✇♦r❦ ❤❛s ❛s ❣♦❛❧ t♦ ❞❡✈❡❧♦♣ ❛ st✉❞② t♦ ❛♥❛❧②s❡ ❛♥❞ ❝♦♠♣❛r❡ t❤❡ ❜❡❤❛✈✐♦r ♦❢ t✐❝❦❡t

♣r✐❝❡s ✐♥ s♦♠❡ r♦✉t❡s ✐♥ t❤❡ ❜r❛③✐❧✐❛♥ ❝♦♠♠❡r❝✐❛❧ ❛✈✐❛t✐♦♥ s❡❝t♦r✳ ❋r♦♠ t❤✐s ❛♥❛❧②s✐s✱ ✐t

tr② t♦ r❡❛❧✐③❡ st❛♥❞❛r❞s ✐♥ ❛✐r❧✐♥❡s ♣r✐❝✐♥❣ ♣♦❧✐❝✐❡s ✐♥ ♦r❞❡r t♦ ✈❡r✐❢② t❤❡ ❜❡st ♣❡r✐♦❞ t♦

♠❛❦❡ ❛✐r❧✐♥❡s t✐❝❦❡ts ♣✉r❝❤❛s❡✳ ❇❡s✐❞❡s✱ ✐t ✇✐❧❧ ❜❡ ❝r❡❛t❡❞ ❛ ♠♦❞❡❧ t♦ ❢♦r❡❝❛st ❛✐r❧✐♥❡s

t✐❝❦❡ts ♣✉r❝❤❛s❡s t♦ ❞✐✛❡r❡♥ts ❛♥❛❧②s❡❞ r♦✉t❡s ❛♥❞ ✐t ✇✐❧❧ ❜❡ ❞❡✈❡❧♦♣❡❞ ❛ ❡❝♦♥♦♠✐❝ st✉❞②

✐♥ s✐♠✉❧❛t❡❞ ♣✉r❝❤❛s❡❞ t✐❝❦❡ts✳



▲✐st❛ ❞❡ ❋✐❣✉r❛s

✸✳✶ ❉✐❛❣r❛♠❛ ♠♦str❛♥❞♦ ♦♥❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛ ❞♦ ✇❡❜ ♠✐♥✐♥❣ ✐♥✢✉❡♥❝✐❛ ♥❛ r❡❞❡ ✷✹
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✹✳✷ ❚❛❜❡❧❛ ❞❡ ✐♥t❡r❡ss❡ ✭❊♠ ❛③✉❧✮ ❡ ❛tr✐❜✉t♦ ✭❈ó❞✐❣♦ à ❞✐r❡✐t❛✮ ❜✉s❝❛❞♦s ♣❡❧♦

♣r♦❣r❛♠❛ ❡♠ ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✼
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✺✳✶ ❘❡❧❛çã♦ ❡♥tr❡ ❛♥t❡❝❡❞ê♥❝✐❛ ❡ ♣r❡ç♦s ❞❛ ❡♠♣r❡s❛ ❆③✉❧ ♥♦ tr❡❝❤♦ ●❘❯✲❋❖❘ ✹✷
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❖s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s sã♦ ❡①tr❡♠❛♠❡♥t❡ ❞✐♥â♠✐❝♦s✳ ❆s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s

✈❛r✐❛♠ ♦s ♣r❡ç♦s ♥✉♠❛ t❡♥t❛t✐✈❛ ❞❡ s❡ ♦❜t❡r ❛ ♠á①✐♠❛ r❡❝❡✐t❛ ♣♦ssí✈❡❧ ❡♠ ❝❛❞❛ ✉♠ ❞❡

s❡✉s ✈♦♦s ❬✶❪✳ ❈♦♠♦ ♦ ❝✉st♦ ♠❛r❣✐♥❛❧ ❞❡✈✐❞♦ ❛ ❝❛❞❛ ♣❛ss❛❣❡✐r♦ é r❡❧❛t✐✈❛♠❡♥t❡ ❜❛✐①♦✱

q✉❛s❡ t♦❞♦ ♦ ❝✉st♦ r❡❧❛t✐✈♦ ❛♦ ✈♦♦ é ❞❛❞♦ ♣♦r ❝✉st♦s ✜①♦s✳ P♦rt❛♥t♦✱ q✉❛♥t♦ ♠❛✐♦r ♦ ②✐❡❧❞

✭r❡❝❡✐t❛ ♦❜t✐❞❛ ♣♦r ❛ss❡♥t♦ ✈❡♥❞✐❞♦✮✱ ♠❛✐♦r s❡rá ❛ r❡❝❡✐t❛ q✉❡ ❛ ❡♠♣r❡s❛ t❡rá✳ P♦ré♠✱ ♦

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

r❡♣r❡s❡♥t❛ ✉♠❛ r❡❝❡✐t❛ q✉❡ ❞❡✐①♦✉ ❞❡ s❡r ♦❜t✐❞❛ ♣❡❧❛ ❝♦♠♣❛♥❤✐❛✳ P♦r ✐ss♦✱ ❛s ❝♦♠♣❛♥❤✐❛s

❛ér❡❛s ❜✉s❝❛♠ s❡♠♣r❡✱ ❛tr❛✈és ❞♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝✉rs♦s ✭r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t ♦✉

②✐❡❧❞ ♠❛♥❛❣❡♠❡♥t✮✱ ❡♥❝♦♥tr❛r ♦s ✈❛❧♦r❡s ót✐♠♦s ❞♦s ♣r❡ç♦s ❛ ✜♠ ❞❡ ♠❛①✐♠✐③❛r t❛♥t♦ ♦

②✐❡❧❞✱ ❝♦♠♦ ♦ ❧♦❛❞ ❢❛❝t♦r✳

P❡♥s❛♥❞♦ ♥✐ss♦✱ ❛s ❡♠♣r❡s❛s ❛ér❡❛s ✉s❛♠ ♠♦❞❡❧♦s ❞❡ s✐♠✉❧❛çã♦ ❡ ❞❡ ♣r❡✈✐sõ❡s ❞❡

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

❬✷❪✳ ❊ss❡s ♠♦❞❡❧♦s sã♦ ❢✉♥❞❛♠❡♥t❛❞♦s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ♥❛ ♣r❡♠✐ss❛ ❞❡ ❞✐❢❡r❡♥ç❛s ❞❡

❡❧❛st✐❝✐❞❛❞❡ ❞❡ ♣r❡ç♦ ❞❛ ❞❡♠❛♥❞❛✳ ❊①✐st❡♠ ♣❡ss♦❛s q✉❡ sã♦ ❡①tr❡♠❛♠❡♥t❡ s❡♥sí✈❡✐s ❛♦

♣r❡ç♦✱ ♦✉ s❡❥❛✱ ❝♦♠♣r❛♠ ♣❛ss❛❣❡♥s ❡♠ ♦❢❡rt❛s ❡ ❞❡✐①❛♠ ❞❡ ❝♦♠♣r❛r ♣❛ss❛❣❡♥s s❡ ♦ ♣r❡ç♦

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

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

✈✐❛❣❡♠ ♦✉ ♣♦r ✉♠❛ ✈✐❛❣❡♠ ✐♠❡❞✐❛t❛ à ❝♦♠♣r❛ ❞❛ ♣❛ss❛❣❡♠✳

P♦ré♠✱ ❛ ❞✐❢❡r❡♥ç❛ ❞❡ ❡❧❛st✐❝✐❞❛❞❡ ❞❡ ♣r❡ç♦ ❞❛ ❞❡♠❛♥❞❛ ♥ã♦ é ♦ ú♥✐❝♦ ❢❛t♦r q✉❡

❛❢❡t❛ ♦ ♣r❡ç♦ ❡st✐♣✉❧❛❞♦ ♣❡❧❛ ❝♦♠♣❛♥❤✐❛ ❛ér❡❛✳ ❊①✐st❡♠ ❛❧❣✉♠❛s ♦✉tr❛s ✈❛r✐á✈❡✐s q✉❡

t❛♠❜é♠ ♦ ❛❢❡t❛♠✱ t❛✐s q✉❛✐s ❛ s❛③♦♥❛❧✐❞❛❞❡✱ ❛ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞♦s ❛ss❡♥t♦s✱ ♦ ♣r❡ç♦ ❞❡

❝♦♥❝♦rr❡♥t❡s✱ ❤♦rár✐♦ ❞♦ ✈♦♦✱ ❡♥tr❡ ♦✉tr❛s ❬✸❪✳ ❉❡✈✐❞♦ ❛ t♦❞♦s ❡ss❡s ❢❛t♦r❡s q✉❡ ♦s ♣r❡ç♦s

✶✻
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❞❡ ♣❛ss❛❣❡♥s ❛ér❡❛s s❡ t♦r♥❛♠ tã♦ ❞✐♥â♠✐❝♦s✱ ✈✐st♦ q✉❡ ❛❧❣✉♥s ❞♦s ♣❛râ♠❡tr♦s ♣♦❞❡♠

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

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

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

♠❛✐s ❢á❝✐❧✱ ♣♦✐s ❛ ❞✐♥â♠✐❝❛ ❞♦s ♣r❡ç♦s ♣♦❞❡ s❡r r❡❛❧✐③❛❞❛ q✉❛s❡ q✉❡ ✐♥st❛♥t❛♥❡❛♠❡♥t❡✱

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

❛ ❞✐♥â♠✐❝❛ ❞♦s ♣r❡ç♦s✱ ❡❧❛ ❢❛❝✐❧✐t❛ ❝♦♠♣❛r❛çõ❡s ❞❡ ❝♦♠♣r❛s ❡♥tr❡ ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❡

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

❡❧❛ ❛❝❛❜❛ ♣♦ss✐❜✐❧✐t❛♥❞♦ q✉❡ ❝♦♥s✉♠✐❞♦r❡s ❜✉sq✉❡♠ ♣❛❞rõ❡s ❞❡ ♣r✐♥❝✐♥❣✶ ❞❛s ❝♦♠♣❛♥❤✐❛s

❛ ✜♠ ❞❡ s❡ t❡r ✉♠❛ ♣r❡✈✐sã♦ ❞❡ q✉❛❧ ♣❡rí♦❞♦ é ♠❡❧❤♦r ♣❛r❛ ❝♦♠♣r❛r ✉♠❛ ♣❛ss❛❣❡♠ ❛ér❡❛

❬✸❪✳

❊ss❡ é ♦ ❢♦❝♦ ❞❡ss❡ tr❛❜❛❧❤♦✱ ♦✉ s❡❥❛✱ ❝♦❧❡t❛r✱ ♦❜s❡r✈❛r ❡ ❛♥❛❧✐s❛r ❞❛❞♦s ❞❡ ♣r❡ç♦s ❞❡

❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ♣❛r❛ ❛❧❣✉♥s tr❡❝❤♦s ❛ér❡♦s ♥❛❝✐♦♥❛✐s ❡♠ ❜✉s❝❛ ❞❡ ♣❛❞rõ❡s q✉❡ ❛❥✉❞❡♠

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

❡♠ ❝❛❞❛ ✉♠ ❞❡ss❡s tr❡❝❤♦s✳ ❙❡rã♦ ✉t✐❧✐③❛❞♦s ♠ét♦❞♦s ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ♣❛r❛ ♦❜t❡♥çã♦ ❞❡

❞❛❞♦s ❡ ❞❡ ❞❛t❛ ♠✐♥✐♥❣ ❝♦♠ ❛ ✜♥❛❧✐❞❛❞❡ ❞❡ s❡ ❞❡t❡❝t❛r ♦s ♣❛❞rõ❡s ❞❛s ❡str❛té❣✐❛s ❞❡ ❝❛❞❛

❡♠♣r❡s❛ ❞♦ s❡t♦r ❛ér❡♦ ❝✐✈✐❧ ❜r❛s✐❧❡✐r♦✳

✶✳✶ ❖ ♣r♦❜❧❡♠❛

❈♦♠ ❛ ❣r❛♥❞❡ ❞✐♥â♠✐❝❛ ❡①✐st❡♥t❡ ♥♦ ♣r✐❝✐♥❣ ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s✱ s❡r✐❛ ♣♦ssí✈❡❧

❢❛③❡r ♦ ❝♦♥s✉♠✐❞♦r ❡❝♦♥♦♠✐③❛r ♥❛ ❝♦♠♣r❛ ❞❡ ♣❛ss❛❣❡♥s ❞❡✈✐❞♦ ❛ ❞❡s❝♦❜❡rt❛s ❞❡ ♣♦ssí✈❡✐s

♣❛❞rõ❡s ♥♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝✉rs♦s ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✱ ❢❛③❡♥❞♦ ❛ss✐♠✱ ❝♦♠ q✉❡ s❡

❤♦✉✈❡ss❡ ✉♠❛ ♣r❡✈✐sã♦ ❞❡ q✉❛♥❞♦ s❡r✐❛ ♦ ♠❡❧❤♦r ❞✐❛ ♣❛r❛ ❛ ❝♦♠♣r❛❄

✶✳✷ ❖❜❥❡t✐✈♦ ❣❡r❛❧

❊st❡ tr❛❜❛❧❤♦ t❡♠ ❝♦♠♦ ♣r✐♥❝✐♣❛❧ ♦❜❥❡t✐✈♦ ♦❜t❡r ❡ r❡❛❧✐③❛r ❛♥á❧✐s❡s ❡♠ ❞❛❞♦s r❡❧❛✲

❝✐♦♥❛❞♦s à ♣r❡❝✐✜❝❛çã♦ ❡st❛❜❡❧❡❝✐❞❛ ♣❡❧❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❡♠ ❛❧❣✉♥s tr❡❝❤♦s ❛ ✜♠ ❞❡

✈❡r✐✜❝❛r ♣♦ssí✈❡✐s ♣❛❞rõ❡s ♥❛ ♣r❡❝✐✜❝❛çã♦ ❞❡ss❡s tr❡❝❤♦s ❛♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦ ❡ ♣r♦♣♦r❝✐♦♥❛r✱

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

✶➱ ♦ ❛t♦ ❞❡ s❡ ❞❡❝✐❞✐r ♦ q✉❛♥t♦ ❝♦❜r❛r ♣♦r ❛❧❣♦✳



❈❆P❮❚❯▲❖ ✶✳ ■◆❚❘❖❉❯➬➹❖ ✶✽

✶✳✸ ❖❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s

❖ ♣r❡s❡♥t❡ tr❛❜❛❧❤♦ t❡♠ ❝♦♠♦ ♣r✐♥❝✐♣❛✐s ♦❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s✿

✶✳ ❈r✐❛r ✉♠ ♣r♦❣r❛♠❛ q✉❡ s❡❥❛ ❝❛♣❛③ ❞❡ r❡❛❧✐③❛r ✇❡❜ s❝r❛♣✐♥❣ ❞❡ ❢♦r♠❛ ❡✜❝✐❡♥t❡ ❞♦s

♣r❡ç♦s ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❜r❛s✐❧❡✐r❛s✳

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

❝❛❞❛ ✉♠ ❞♦s tr❡❝❤♦s ❡st✉❞❛❞♦s✳

✸✳ ❱❡r✐✜❝❛r s❡ ❛s ❡♠♣r❡s❛s ❛ér❡❛s ❜r❛s✐❧❡✐r❛s ♣♦ss✉❡♠ ♣❛❞rõ❡s ❞❡ r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t✳

✹✳ ❘❡❛❧✐③❛r ♣r❡✈✐sõ❡s ❞❡ ♣r❡ç♦s ❛ ♣❛rt✐r ❞❡ ❛♥á❧✐s❡s ❞❡ ❞❛t❛ ♠✐♥✐♥❣ ✳

✺✳ ❘❡s♣♦♥❞❡r ♦ q✉❛♥t♦ s❡ ♣♦❞❡ ❡❝♦♥♦♠✐③❛r✱ ❡♠ ♠é❞✐❛✱ ❛ ♣❛rt✐r ❞❛ r❡❛❧✐③❛çã♦ ❞❛ ❛♥á❧✐s❡

❞♦s r❡s✉❧t❛❞♦s✳

✶✳✹ ❏✉st✐✜❝❛t✐✈❛

◆♦ ❇r❛s✐❧ ♥ã♦ ❡①✐st❡♠ ♠✉✐t♦s ❡st✉❞♦s s♦❜r❡ ❝♦♠♦ ❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❡st✐♣✉❧❛♠

♦ ✈❛❧♦r ❞❡ s✉❛s ♣❛ss❛❣❡♥s✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♦s ❛❧❣♦r✐t♠♦s ✉t✐❧✐③❛❞♦s ♣❡❧❛s ❡♠♣r❡s❛s ♣❡r♠❛✲

♥❡❝❡♠ ❞❡s❝♦♥❤❡❝✐❞♦s✳ ❈♦♠ ✐ss♦✱ ❡①✐st❡ ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ s❡ ♠♦♥t❛r ♠♦❞❡❧♦s ✈✐s❛♥❞♦✲s❡

♣r❡✈❡r ♦s ♣❡rí♦❞♦s ♥♦s q✉❛✐s ♦s ♣r❡ç♦s ♣♦ss✉❡♠ s❡✉s ♠❡♥♦r❡s ♣❛t❛♠❛r❡s✳ P♦rt❛♥t♦✱ ❛❧é♠

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

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

❝♦♠♦ ❢✉♥❝✐♦♥❛ ♦ s✐st❡♠❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ♥❛❝✐♦♥❛✐s✱ ❡ ❛✐♥❞❛ ♣♦❞❡r

❡❝♦♥♦♠✐③❛r ❛ ♣❛rt✐r ❞❡ss❡ ❡st✉❞♦✳

✶✳✺ ❉❡❧✐♠✐t❛çã♦ ❞❡ t❡♠❛

❖ ❡st✉❞♦ r❡❛❧✐③❛❞♦ ♥❡ss❡ tr❛❜❛❧❤♦ ❢♦✐ r❡❛❧✐③❛❞♦ ❛ ♣❛rt✐r ❞♦s ♣r❡ç♦s ❝♦❧❡t❛❞♦s ❛♦ ❧♦♥❣♦

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

tr❡❝❤♦s ●✉❛r✉❧❤♦s ✲ ❋♦rt❛❧❡③❛ ❡ ❋♦rt❛❧❡③❛ ✲ ●✉❛r✉❧❤♦s✱ ❞❡✈✐❞♦ ❛ s✉❛ r❡❧❡✈â♥❝✐❛ ❛ ❣r❛♥❞❡

♣❛rt❡ ❞♦s ❛❧✉♥♦s ❞❡ ❣r❛❞✉❛çã♦ ❞♦ ■❚❆✳



❈❛♣ít✉❧♦ ✷

●❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝✉rs♦s

✷✳✶ ■♥tr♦❞✉çã♦

❙❡❣✉♥❞♦ ❬✶❪ ✏♦ s❡t♦r ❛ér❡♦ é ✉♠ ❞♦s ♠❡r❝❛❞♦s ❝✉❥❛ ✈♦❧❛t✐❧✐❞❛❞❡ ❞❛s ♣♦s✐çõ❡s ✜♥❛♥❝❡✐✲

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

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

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

✭s♦❜r❡t✉❞♦ t❛①❛ ❞❡ ❝â♠❜✐♦ ❡ ♣r❡ç♦ ❞♦ ♣❡tró❧❡♦✮ ❡ ❣r❛✉ ❞❡ ❝♦♥t❡st❛❜✐❧✐❞❛❞❡ ❞♦ ♠❡r❝❛❞♦✶

❛❝✐♠❛ ❞❛ ♠é❞✐❛✑✳ ❆❧é♠ ❞✐ss♦✱ ❬✶❪ ❡s❝r❡✈❡ q✉❡ ✏♦ ♣r♦❞✉t♦ ♦❢❡r❡❝✐❞♦ ♣❡❧❛s ❡♠♣r❡s❛s ❛ér❡❛s

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

♥♦ t❡♠♣♦✳✑ ❉❡✈✐❞♦ ❛ ❡ss❡s ♠♦t✐✈♦s ❡r❛ ❢✉♥❞❛♠❡♥t❛❧ q✉❡ ♦ s❡t♦r ❛ér❡♦ ❞❡s❡♥✈♦❧✈❡ss❡ ❡

r❡❛❧✐③❛ss❡ ✉♠ ❛♣r✐♠♦r❛♠❡♥t♦ ❝♦♥tí♥✉♦ ❡♠ ✉♠ ♠♦❞❡❧♦ ❞❡ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s q✉❡

♦ ♣❡r♠✐t✐ss❡ s♦❜r❡✈✐✈❡r ❝♦♠ t♦❞❛s ❡ss❛s ❞✐✜❝✉❧❞❛❞❡s✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✺❪✱ ✏♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s s✉r❣✐✉ ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✱ ❛

♣❛rt✐r ❞❛ ❞❡sr❡❣✉❧❛çã♦ ❞❡ t❛r✐❢❛s q✉❡ ♦❝♦rr❡✉ ♥❛ ❞é❝❛❞❛ ❞❡ ✼✵✱ ♥♦s ❊❯❆✱ ❝♦♥❞✉③✐♥❞♦

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

❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s ♣✉❞❡ss❡♠ s❡r r❡❝♦♥❤❡❝✐❞♦s✱ ❡♠ ✉♠ ❡stá❣✐♦ ✐♥✐❝✐❛❧✑✳ ❯♠❛ ❞❛s

❢♦r♠❛s ♠❛✐s ♣r✐♠✐t✐✈❛s ❞❡ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s ✉t✐❧✐③❛❞♦s ❛❝♦♥t❡❝❡✉✱ ❝♦♥❢♦r♠❡ ❬✻❪✱ ♥♦

♠♦♠❡♥t♦ ❡♠ q✉❡ ✏❛❧❣✉♠❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❝♦♠❡ç❛r❛♠ ❛ ♦❢❡r❡❝❡r ♣❛ss❛❣❡♥s ❝♦♠ ♣r❡ç♦s

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

❞❡ ✉♠ ♠❡s♠♦ ❛✈✐ã♦✱ ♥♦ ♠❡s♠♦ ❝♦♠♣❛rt✐♠❡♥t♦✑✳ ❊ss❡ t✐♣♦ ❞❡ ❞✐❢❡r❡♥❝✐❛çã♦ ❞❡ ♣r❡ç♦s

✶❖ ❣r❛✉ ❞❡ ❝♦♥t❡st❛❜✐❧✐❞❛❞❡ ❞❡♣❡♥❞❡rá ❞♦ ♥í✈❡❧ ❞❡ ♦❜stá❝✉❧♦s à ❡♥tr❛❞❛ ❡ à s❛í❞❛ ♥❛ ✐♥❞✉str✐❛ ❬✹❪✱
q✉❛♥t♦ ♠❡♥♦r é ♦ ♥í✈❡❧ ❞❡ ♦❜stá❝✉❧♦s à ❡♥tr❛❞❛ ❡ à s❛í❞❛✱ ♠❛✐♦r é ♦ ❣r❛✉ ❞❡ ❝♦♥t❡st❛❜✐❧✐❞❛❞❡✳

✶✾
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♣❡r♠✐t✐✉ q✉❡ ❛ss❡♥t♦s q✉❡ ❛♥t❡s ✈♦❛✈❛♠ ✈❛③✐♦s✱ ❢♦ss❡♠ ♣r❡❡♥❝❤✐❞♦s✱ ❣❡r❛♥❞♦ ✉♠❛ ♣♦ssí✈❡❧

r❡❝❡✐t❛ ❡①tr❛ ♣❛r❛ ❛ ❝♦♠♣❛♥❤✐❛ ❛ér❡❛✳ P♦ré♠✱ ♣❡r❝❡❜❡✉✲s❡ q✉❡ ❡ss❛ r❡❝❡✐t❛ ❡①tr❛ ♣♦❞❡r✐❛

s❡r ♠❛①✐♠✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❛ss❡♥t♦s q✉❡ s❡r✐❛♠ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦s

♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s t❛r✐❢❛s ❡st❛❜❡❧❡❝✐❞❛s✳ P♦rt❛♥t♦✱ t♦r♥♦✉✲s❡ ✐♠♣♦rt❛♥t❡ ♣❡sq✉✐s❛r ❡

❞❡s❡♥✈♦❧✈❡r té❝♥✐❝❛s ❞❡ ❝♦♥tr♦❧❡ ❞❡ ❡st♦q✉❡ ❞❡ ❛ss❡♥t♦s✳

❙❡❣✉♥❞♦ ❬✺❪✱ ✏▲✐tt❧❡✇♦♦❞ ✭✶✾✼✷✮ ❢♦✐ ♦ ♣r✐♠❡✐r♦ ❛ ♣r♦♣♦r ✉♠ ♠ét♦❞♦ ❝♦♠♦ s♦❧✉çã♦

♣❛r❛ ♦ ❝♦♥tr♦❧❡ ❞❡ ❡st♦q✉❡ ❞❡ ❛ss❡♥t♦s ❡♠ ✉♠ ✈♦♦ ❝♦♠ ❞✉❛s ❝❧❛ss❡s ❞❡ t❛r✐❢❛s✑✳ ❆✐♥❞❛

❝♦♥❢♦r♠❡ ❬✺❪✱ ✏❡❧❡ s✉❣❡r✐✉ ❢❡❝❤❛r ❛ ❝❧❛ss❡ ❞❡ ♠❡♥♦r t❛r✐❢❛ q✉❛♥❞♦ ♦ ❧✉❝r♦ ❞❡✈✐❞♦ ❛ ✈❡♥❞❛ ❞❡

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

♣♦r ✉♠❛ t❛r✐❢❛ ♠❛✐s ❛❧t❛✑✳ ❊ss❡ ♠ét♦❞♦ ✜❝♦✉ ❝♦♥❤❡❝✐❞♦ ❝♦♠♦ ▲✐tt❧❡✇♦♦❞✬s r✉❧❡ ❡ ♠❛r❝♦✉ ♦

✐♥í❝✐♦ ❞♦ q✉❡ ✜❝♦✉ ♣♦♣✉❧❛r♠❡♥t❡ ❝♦♥❤❡❝✐❞♦✱ ❡♠ ✉♠ ♣r✐♠❡✐r♦ ♠♦♠❡♥t♦✱ ❝♦♠♦ ②✐❡❧❞ ♠❛♥❛✲

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

❞❡ r❡❝❡✐t❛s ❬✻❪✳

❬✻❪ ❡s❝r❡✈❡ q✉❡ ✏♥♦s ❊st❛❞♦s ❯♥✐❞♦s✱ ♦ ✐♥✐❝✐♦ ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ té❝♥✐❝❛s ❞♦ r❡✈❡✲

♥✉❡ ♠❛♥❛❣❡♠❡♥t ✐♥✐❝✐♦✉✲s❡ ❛ ♣❛rt✐r ❞♦ ❆♠❡r✐❝❛♥ ❆✐r❧✐♥❡s✬ ❙✉♣❡r ❙❛✈❡r ❢❛r❡s ❡♠ ❛❜r✐❧ ❞❡

✶✾✼✼✱ ✉♠ ♣♦✉❝♦ ❛♥t❡s ❞❛ ❞❡sr❡❣✉❧❛çã♦ ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❞♦♠ést✐❝❛s ❡ ✐♥t❡r♥❛❝✐♦♥❛✐s

❞♦s ❊st❛❞♦s ❯♥✐❞♦s✳✑ ❆s ❙✉♣❡r ❙❛✈❡r ❢❛r❡s ❞✐s♣♦♥✐❜✐❧✐③❛❞❛s ♣❡❧❛ ❆♠❡r✐❝❛♥ ❆✐r❧✐♥❡s ❝♦♥✲

s✐st✐❛♠ ❞❡ ♣❛ss❛❣❡♥s ❝♦♠ ✉♠ ❞❡s❝♦♥t♦ ♠é❞✐♦ ❞❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✺✵✪ ❬✼❪✳ ❆♥♦s ❞❡♣♦✐s✱

❡♠ ✶✾✽✸✱ ❛ ❆♠❡r✐❝❛♥ ❆✐r❧✐♥❡s ❛♣❧✐❝♦✉ ♦✉tr♦ ♠♦❞❡❧♦ ❞❡ ♣r❡❝✐✜❝❛çã♦✱ ❜❛s❡❛❞❛ ♥❛ ❞✐stâ♥❝✐❛

♣❡r❝♦rr✐❞❛✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✼❪✱ ✐ss♦ ❢♦✐ ❝r✐❛❞♦ ♥✉♠❛ t❡♥t❛t✐✈❛ ❞❡ s❡ s✐♠♣❧✐✜❝❛r ♦s ♣r❡ç♦s

❞❛s ♣❛ss❛❣❡♥s✳

❈♦♠ ♦ ❛❞✈❡♥t♦ ❡ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ t❡❝♥♦❧♦❣✐❛✱ ♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s

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

❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❡st❡❥❛♠ s❡♠♣r❡ ♦ ♠❛✐s ♣ró①✐♠♦ ♣♦ssí✈❡❧ ❞♦ s❡✉ ♠á①✐♠♦✳ ■ss♦ ❢❡③

❝♦♠ q✉❡ ♦✉tr♦s ♠❡r❝❛❞♦s t❛♠❜é♠ s❡❣✉✐ss❡♠ ♣♦r ❡ss❡ ❝❛♠✐♥❤♦✳ ❈♦♥❢♦r♠❡ ❬✻❪✱ ✏♦ s✉❝❡ss♦

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

s✐st❡♠❛s ❞❡ r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t ♣❛r❛ ♦✉tr♦s s❡t♦r❡s ❞❡ tr❛♥s♣♦rt❡ ❡ ❡♠ ♦✉tr❛s ár❡❛s ❞❡

s❡r✈✐ç♦s✳✑

❖ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝❡✐t❛s é ❞❡✜♥✐❞♦ ♣♦r ❬✺❪ ❝♦♠♦ s❡♥❞♦ ✏❛ ❛rt❡ ❞❡ ♠❛①✐♠✐③❛r ♦

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

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

❝❡rt♦✑✳ P❛r❛ ❬✶❪✱ ✏♦ ♦❜❥❡t✐✈♦ ❝❡♥tr❛❧ ❞♦ r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t é ♦t✐♠✐③❛r ❛ r❡❝❡✐t❛ t♦t❛❧
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❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✱ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛s♣❡❝t♦s ❞❡ ♣r✐❝✐♥❣✱ ❝♦♥tr♦❧❡ ❞❡ ❡st♦q✉❡

❞❡ ❛ss❡♥t♦s✱ ❞✐❢❡r❡♥❝✐❛çã♦ ❞❡ ♣r♦❞✉t♦ ❡ ❝♦♥❞✐çõ❡s ❞❛ ❝♦♥❝♦rrê♥❝✐❛✑✳ ❆s ❞✉❛s ❞❡✜♥✐çõ❡s

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

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

♥♦ s❡♥t✐❞♦ ❞❡ q✉❡ ♣❛r❛ s❡ ❡♥❝♦♥tr❛r ❡ss❛ s❡❣♠❡♥t❛çã♦ ❞❡ ♠❡r❝❛❞♦✱ é ♥❡❝❡ssár✐♦ q✉❡ ❛s

✈❛r✐á✈❡✐s ❛♣r❡s❡♥t❛❞❛s ♣♦r ❬✶❪ ❡st❡❥❛♠ ❝♦♥st❛♥t❡♠❡♥t❡ ❛❥✉st❛❞❛s ❛♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✽❪✱ ❛ s❡❣♠❡♥t❛çã♦ ❞❡ ♠❡r❝❛❞♦ ♣♦❞❡ s❡r ❞❡✜♥✐❞❛ ❝♦♠♦ ✏✉♠ ❣r✉♣♦

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

♣r♦❞✉t♦✱ ♣r❡ç♦✱ ❞✐str✐❜✉✐çã♦ ❡ ❝♦♠❜✐♥❛çã♦ ❞❡ ♣r♦♠♦çõ❡s✑✳ P❛r❛ s❡ t❡r ❝♦♥❤❡❝✐♠❡♥t♦ s♦❜r❡

❛ s❡❣♠❡♥t❛çã♦ ✐❞❡❛❧ é ❢✉♥❞❛♠❡♥t❛❧ q✉❡ ❤❛❥❛✱ ♥❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✱ ✉♠❛ ❢❡rr❛♠❡♥t❛ ❞❡

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

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

❞❡ ❛ss❡♥t♦s✳

❆ ♣♦❧ít✐❝❛ ❞❡ ❝♦♥tr♦❧❡ ❞❡ r❡s❡r✈❛s ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s s❡ t♦r♥♦✉ ✉♠ ❢❛t♦r ✐♠♣♦r✲

t❛♥t❡ ♣❛r❛ ♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ r❡❝✉rs♦s ❞❡❧❛s✳ ❬✺❪ ❡s❝r❡✈❡ q✉❡ ✏❛ ❛❧♦❝❛çã♦ ót✐♠❛ ❞♦ ❡st♦q✉❡

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

♦✉ ♥ã♦ ❛❝❡✐t❛ ✉♠❛ s♦❧✐❝✐t❛çã♦ ❞❡ r❡s❡r✈❛ q✉❛♥❞♦ ❡ss❛ ❝❤❡❣❛✑✳ ❈♦♠ ✐ss♦✱ é ♣♦ssí✈❡❧ ♣❡r❝❡❜❡r

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

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

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

♠❡s♠❛ r❡s❡r✈❛ ♣♦r ✉♠ ♣r❡ç♦ ♠❛✐♦r✳

❖ ❝♦♥tr♦❧❡ ❞❡ ❡st♦q✉❡ ✈❡♠ s❡♥❞♦ ❡st✉❞❛❞♦ ❞❡s❞❡ ✶✾✼✷✱ q✉❛♥❞♦ ▲✐tt❧❡✇♦♦❞ ❢♦r♠✉❧♦✉

❛ ♣r✐♠❡✐r❛ t❡♦r✐❛ ♥❡ss❡ s❡♥t✐❞♦✳ ❙❡❣✉♥❞♦ ❬✻❪✱ ✏❡①✐st❡ ✉♠❛ ♣r♦❣r❡ssã♦ ❛ ♣❛rt✐r ❞❛ r❡❣r❛ ❞❡

▲✐tt❧❡✇♦♦❞ ♣❛r❛ ❞✉❛s t❛r✐❢❛s✱ ♣❛r❛ ♦ ❝♦♥tr♦❧❡ ❞♦ ❧✉❝r♦ ♠❛r❣✐♥❛❧ ❡s♣❡r❛❞♦ ♣♦r ❛ss❡♥t♦ ♣❛r❛

♠ú❧t✐♣❧❛s ❝❧❛ss❡s✱ ♣❛r❛ ♦s ❧✐♠✐t❡s ót✐♠♦s ❞❡ r❡s❡r✈❛s ♣❛r❛ ✉♠ ✈♦♦ ❞✐r❡t♦✱ ♣❛r❛ ♦ ❝♦♥tr♦❧❡

❞♦ s❡❣♠❡♥t♦ ❡✱ ♠❛✐s r❡❝❡♥t❡♠❡♥t❡✱ ♣❛r❛ ♦ ❝♦♥tr♦❧❡ ❞❡ t❛r✐❢❛s ❞❡ ♦r✐❣❡♠✲❞❡st✐♥♦ ✭❖❉❋

❈♦♥tr♦❧✮✑✳ ▼❛✐s ✐♥❢♦r♠❛çõ❡s s♦❜r❡ ❡ss❡s ♠ét♦❞♦s ♣♦❞❡♠ s❡r ♦❜s❡r✈❛❞❛s ❡♠ ❬✻❪✳

❆s té❝♥✐❝❛s ❞❡ ❝♦♥tr♦❧❡ ❞❡ ❡st♦q✉❡ ❛t✉❛✐s t❡♥t❛♠ ❝❛❧❝✉❧❛r ♦s ❧✐♠✐t❡s ót✐♠♦s ❞❡ r❡s❡r✈❛

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

❛ss❡♥t♦s ❞♦ q✉❡ ♦ ❞✐s♣♦♥í✈❡❧ ♥❛ ❛❡r♦♥❛✈❡✳ ❊ss❛ ♣rát✐❝❛ é ❝❤❛♠❛❞❛ ❞❡ ♦✈❡r❜♦♦❦✐♥❣✱ ❡ ❛s

❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❛ ♣r❛t✐❝❛♠ ❞❡✈✐❞♦ ❛♦ ❢r❡q✉❡♥t❡ ♥ú♠❡r♦ ❞❡ ❛ss❡♥t♦s ✈❛③✐♦s ♦❜s❡r✈❛❞♦s

❡♠ ✈✐❛❣❡♥s ♥❛s q✉❛✐s ♦ t♦❞♦s ♦s ❛ss❡♥t♦s ❢♦r❛♠ r❡s❡r✈❛❞♦s✳ ❬✶❪ ❡①♣õ❡ q✉❡ ✏✐ss♦ ♦❝♦rr❡



❈❆P❮❚❯▲❖ ✷✳ ●❊❘❊◆❈■❆▼❊◆❚❖ ❉❊ ❘❊❈❯❘❙❖❙ ✷✷

❞❡✈✐❞♦ ❛ ❞♦✐s t✐♣♦s ❞❡ ❝♦♠♣♦rt❛♠❡♥t♦s ❞♦s ♣❛ss❛❣❡✐r♦s✿ ✶✳ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❝♦♥❤❡❝✐❞♦

❝♦♠♦ ♥♦✲s❤♦✇✱ ❞❡✜♥✐❞♦s ❝♦♠♦ ❛ s✐t✉❛çã♦ ❡♠ q✉❡ ♦ ♣❛ss❛❣❡✐r♦ q✉❡ ❝♦♠♣r❛ ❛ ♣❛ss❛❣❡♠✱

♠❛s ♥ã♦ ❝♦♠♣❛r❡❝❡ ❛♦ ❡♠❜❛rq✉❡ ♣♦r ❝♦♥t❛ ❞❡ ❛❧❣✉♠ ❢❛t♦r ❞❡ ❞❡s✐stê♥❝✐❛ ♣❡ss♦❛❧❀ ❡ ✷✳ ♦

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

❛♦ ❤♦rár✐♦ ❞♦ ✈♦♦✱ s✐t✉❛çã♦ ❡♠ q✉❡ ♦ ♣❛ss❛❣❡✐r♦ q✉❡ ❝♦♠♣r♦✉ ❛ ♣❛ss❛❣❡♠ ❝♦♠✉♥✐❝❛

à ❝♦♠♣❛♥❤✐❛s q✉❡ ♥ã♦ ✐rá ❝♦♠♣❛r❡❝❡r ❛ ✉♠ ✈♦♦ ❝✉❥❛ ♣❛rt✐❞❛ ❡stá ♣r♦❣r❛♠❛❞❛ ♣❛r❛ ✉♠

❢✉t✉r♦ ❜❡♠ ♣ró①✐♠♦✑✳ ❆♠❜❛s s✐t✉❛çõ❡s ❛❝❛❜❛♠ ♥ã♦ ♣❡r♠✐t✐♥❞♦ q✉❡ ❤❛❥❛ r❡♣♦s✐çõ❡s ♥❡ss❡s

❛ss❡♥t♦s✳

❆ ♣rát✐❝❛ ❞♦ ♦✈❡r❜♦♦❦✐♥❣ ♣❡r♠✐t❡ q✉❡ ❛s ❡♠♣r❡s❛s ❛ér❡❛s ❝♦♥s✐❣❛♠ ♠❛①✐♠✐③❛r s❡✉s

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

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

✜♥❛♥❝❡✐r♦s✳ ❈♦♥✜r♠❛♥❞♦ t❛❧ ❛✜r♠❛çã♦✱ ❬✶❪ ❡s❝r❡✈❡ q✉❡ ✏♣❛r❛ q✉❡ ❡ss❡ ❝♦♥tr♦❧❡ s❡❥❛ ❢❡✐t♦

❞❡ ❢♦r♠❛ ❡✜❝❛③✱ é ♥❡❝❡ssár✐♦ ❝♦♥❤❡❝❡r ❝♦♠♦ ♦❝♦rr❡ ❛ ❝❤❡❣❛❞❛ ❞❛s r❡s❡r✈❛s ♥♦s ❙✐st❡♠❛s

❞❡ ❘❡s❡r✈❛s ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✱ ✐st♦ é✱ ❝♦♠♦ s❡ ❝♦♠♣♦rt❛♠ ♦s ♣❛ss❛❣❡✐r♦s ❡♠ r❡❧❛çã♦

❛♦ ♣❡rí♦❞♦ ❡♠ q✉❡ ❡❢❡t✉❛♠ ❛ r❡s❡r✈❛✴❝♦♠♣r❛ ❞❡ ❛ss❡♥t♦s ♣❛r❛ ❞❡t❡r♠✐♥❛❞♦ ✈♦♦✑✳

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

❙❡❣✉♥❞♦ ❬✾❪✱ ✏♦ ♦❜❥❡t✐✈♦ ❜ás✐❝♦ ❞❡ t♦❞❛ ❡str❛té❣✐❛ ❞❡ ♣r❡ç♦s é ❛ ❵❝❛♣t❛çã♦ ❞♦ ❡①❝❡❞❡♥t❡

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

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

❛❧❣✉♥s ❞❡ s❡✉s ❝♦♥s✉♠✐❞♦r❡s✳ ●❡r❛❧♠❡♥t❡✱ ♣❛ss❛❣❡✐r♦s q✉❡ r❡❛❧✐③❛♠ ✈✐❛❣❡♥s ❛ ❧❛③❡r sã♦

s❡♥sí✈❡✐s ❛ ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s ❡♠ ♣❛ss❛❣❡♥s✱ ♣♦r ✐ss♦✱ ❛❝❛❜❛♠ ❝♦♠♣r❛♥❞♦ s✉❛s ♣❛ss❛❣❡♥s

❝♦♠ ♠✉✐t❛ ❛♥t❡❝❡❞ê♥❝✐❛✱ ❜✉s❝❛♥❞♦ ♠❡❧❤♦r❡s ♣r❡ç♦s✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ❝♦♥s✉♠✐❞♦r❡s q✉❡

✈✐❛❥❛♠ ❛ tr❛❜❛❧❤♦ t❡♥❞❡♠ ❛ s❡r ♠❡♥♦s s❡♥sí✈❡✐s à ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s ❡✱ ♠✉✐t❛s ✈❡③❡s

❝♦♠♣r❛♠ s✉❛s ♣❛ss❛❣❡♥s ❝♦♠ ♣♦✉❝❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❛té ❛ ❞❡❝♦❧❛❣❡♠ ❞❡ s✉❛ ❛❡r♦♥❛✈❡✳

P♦rt❛♥t♦✱ é ♣♦ssí✈❡❧ ♣❡r❝❡❜❡r q✉❡ ❛s té❝♥✐❝❛s ❞❡ r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t sã♦ ❞❡ ❢✉♥✲

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

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



❈❛♣ít✉❧♦ ✸

❲❡❜ ❙❝r❛♣✐♥❣

✸✳✶ ■♥tr♦❞✉çã♦

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

❝♦♠ q✉❡ ❡❧❛ s❡ t♦r♥❛ss❡ ♦ ♠❛✐♦r ❜❛♥❝♦ ❞❡ ❞❛❞♦s ♣ú❜❧✐❝♦s ❞♦ ♠✉♥❞♦ ❬✶✵❪✳ ❙❡ ❛♥t✐❣❛♠❡♥t❡

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

❡①✐st❡ ❞❡ ❢♦r♠❛ ❛❜✉♥❞❛♥t❡✳ ❊♠♣r❡s❛s✱ ✐♥st✐t✉✐çõ❡s ♣ú❜❧✐❝❛s ❡ ♣r✐✈❛❞❛s ❣❡r❛♠ t♦❞♦ t✐♣♦

✐♠❛❣✐♥á✈❡❧ ❞❡ ✐♥❢♦r♠❛çã♦ ❡ ❞✐s♣♦♥✐❜✐❧✐③❛♠✲♥❛s ❡♠ s❡✉s ❡s♣❛ç♦s ✈✐rt✉❛✐s ❬✶✶❪✳ P❛rt❡ ❞❛

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

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

❞❡ ❞❛❞♦s q✉❡ ♠✉✐t❛s ✈❡③❡s s❡ t❡♠ q✉❡ ❡①tr❛✐r✳ ◆❡ss❡s ❝❛s♦s✱ é ♠✉✐t♦ ❝♦♠✉♠ ♦ ✉s♦ ❞❡

té❝♥✐❝❛s ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ♣❛r❛ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s✳

❲❡❜ s❝r❛♣✐♥❣ é ♣❛rt❡ ❞❡ ✉♠ ❝❛♠♣♦ ❝✐❡♥tí✜❝♦ q✉❡ ✈✐s❛ ❞❡s❝♦❜r✐r ❝♦♥❤❡❝✐♠❡♥t♦s út❡✐s

❛ ♣❛rt✐r ❞❡ ✐♥❢♦r♠❛çõ❡s q✉❡ ❡stã♦ ❞✐s♣♦♥í✈❡✐s ♥❛ ✐♥t❡r♥❡t ♥♦♠✐♥❛❞♦ ❝♦♠♦ ✇❡❜ ♠✐♥✐♥❣✳ ❊❧❡

♣♦❞❡ s❡r ❝❛t❡❣♦r✐③❛❞♦ ❞❡ três ♠❛♥❡✐r❛s✿ ✇❡❜ str✉❝t✉r❡ ♠✐♥✐♥❣✱ ✇❡❜ ✉s❛❣❡ ♠✐♥✐♥❣ ❡ ✇❡❜

❝♦♥t❡♥t ♠✐♥✐♥❣✳ ❆ ♣r✐♠❡✐r❛ ❡①tr❛✐ ♣❛❞rõ❡s ❞❡ ❡str✉t✉r❛s ❧✐❣❛❞❛s ❡♥tr❡ ♣á❣✐♥❛s✱ ❡ ❛♣r❡s❡♥t❛

❛ r❡❞❡ ❝♦♠♦ ✉♠ ❣rá✜❝♦ ❞✐r❡❝✐♦♥❛❞♦ ♥♦ q✉❛❧ ♦s ♥ós r❡♣r❡s❡♥t❛♠ ♣á❣✐♥❛s ❡ ❢r♦♥t❡✐r❛s ❞✐r❡t❛s

r❡♣r❡s❡♥t❛♠ ❧✐♥❦s✳ ❆ s❡❣✉♥❞❛ ♠✐♥❡r❛ ♣❛❞rõ❡s ❞❡ ❛t✐✈✐❞❛❞❡s ❝♦❧❡t❛❞❛s ❛ ♣❛rt✐r ❞❡ ❛♥á❧✐s❡s

❞❡ r❡❣✐str♦s ❞❛ ✇❡❜✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ s❡ ❡♥t❡♥❞❡r ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ ✉s✉ár✐♦ ❞✉r❛♥t❡

s✉❛s ✈✐s✐t❛s ❡♠ ♣á❣✐♥❛s ❞❛ ✐♥t❡r♥❡t✳ ❆ ú❧t✐♠❛ ❡①tr❛✐ ❡ ♠✐♥❡r❛ ✐♥❢♦r♠❛çõ❡s ✈❛❧✐♦s❛s ❞♦

❝♦♥t❡ú❞♦ ❞❛ ✐♥t❡r♥❡t ❬✶✵❪✳ ➱ ♥❡ss❡ ❝♦♥t❡①t♦ q✉❡ ❛ té❝♥✐❝❛ ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ❡stá ✐♥s❡r✐❞❛✳

❆ ❋✐❣✉r❛ ✸✳✶ ✐❧✉str❛ ✉♠ ❞✐❛❣r❛♠❛ ♥♦ q✉❛❧ ♠♦str❛ ❛♦♥❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛ ✐♥✢✉❡♥❝✐❛

❡♠ ♣á❣✐♥❛s ❞❛ ✐♥t❡r♥❡t✳

✷✸
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We�

We� co�te�t m����n We� st�utu�e m����n We� usane m����n

T�x�� � d���	�
���

	���	�d�
E�������� h�pe�����

R������ d�  ��ó���

d� we�

❋✐❣✉r❛ ✸✳✶✿ ❉✐❛❣r❛♠❛ ♠♦str❛♥❞♦ ♦♥❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛ ❞♦ ✇❡❜ ♠✐♥✐♥❣ ✐♥✢✉❡♥❝✐❛ ♥❛ r❡❞❡

❆ ✉t✐❧✐③❛çã♦ ❞♦ ✇❡❜ s❝r❛♣✐♥❣ ♣❡r♠✐t❡ q✉❡ ❛s ♣á❣✐♥❛s ❞❡ ✐♥t❡r❡ss❡ ♥❛ ✐♥t❡r♥❡t s❡❥❛♠

❛❝❡ss❛❞❛s ❡✱ ❛ ♣❛rt✐r ❞❡❧❛s✱ ❛s ✐♥❢♦r♠❛çõ❡s ❞❡s❡❥❛❞❛s s❡❥❛♠ ❡①tr❛í❞❛s✱ tr❛♥s❢♦r♠❛❞❛s ❝❛s♦

s❡❥❛ ♥❡❝❡ssár✐♦✱ ❡ s❛❧✈❛s ❡♠ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❝♦♠♦ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❡str✉t✉r❛❞♦s

❬✶✷❪✱ ♣❛r❛ ♣♦st❡r✐♦r ❛♥á❧✐s❡✳ ❆❧é♠ ❞❛ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s✱ ❛ ✉t✐❧✐③❛çã♦ ❞❡ss❛ té❝♥✐❝❛ ❢❛③

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

s❡♥❞♦ ❛✉t♦♠❛t✐③❛❞♦s ❡ tr❛③❡♥❞♦ ✐♥❢♦r♠❛çõ❡s ❞❡ ♠❛♥❡✐r❛ ♠❛✐s ♦r❣❛♥✐③❛❞❛s✳ ❊①✐st❡♠ ❞✐✲

✈❡rs♦s s♦❢t✇❛r❡s ❝r✐❛❞♦s ❡①❝❧✉s✐✈❛♠❡♥t❡ ♣❛r❛ r❡❛❧✐③❛r ✇❡❜ s❝r❛♣✐♥❣ ❞❡ ♣á❣✐♥❛s ❡ ❛❧❣✉♠❛s

❧✐♥❣✉❛❣❡♥s ❞❡ ♣r♦❣r❛♠❛çã♦ ❞❡ ♣❡r♠✐t❡♠ ❛ ❝r✐❛çã♦ ❞❡ s❝r✐♣ts q✉❡ t❛♠❜é♠ ❛ r❡❛❧✐③❛♠✱ t❛✐s

❝♦♠♦ ❛ ❧✐♥❣✉❛❣❡♠ P②t❤♦♥ ❡ ❛ ❧✐♥❣✉❛❣❡♠ ❘✳ ◆♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ss❡ tr❛❜❛❧❤♦ ❢♦✐ ❝r✐❛❞♦

❡ ✉t✐❧✐③❛❞♦ ✉♠ s❝r✐♣t ❞❡ ✇❡❜ s❝r✐♣✐♥❣ ♥❛ ❧✐♥❣✉❛❣❡♠ ❘✳

❆ té❝♥✐❝❛ ❞❡ ✇❡❜ s❝r❛♣✐♥❣ é ❜❛st❛♥t❡ ✉t✐❧✐③❛❞❛ ♣❛r❛ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ tr❛❜❛❧❤♦s

❛❝❛❞ê♠✐❝♦s✳ ❆❧❣✉♥s ❡①❡♠♣❧♦s ❞✐ss♦ sã♦ ♦s ❛rt✐❣♦s ❬✶✷❪ ❡ ❬✶✸❪✳

❖ ♣r✐♠❡✐r♦ ✉t✐❧✐③❛ ❛ té❝♥✐❝❛ ♣❛r❛ s❡ ♦❜t❡r ✈❛❧♦r❡s ❞♦ ♠❡r❝❛❞♦ ❞❡ ❛❧✉❣✉é✐s ♥♦s ❊st❛❞♦s

❯♥✐❞♦s✳ ❋♦r❛♠ ♦❜t✐❞♦s ♠✐❧❤õ❡s ❞❡ ❞❛❞♦s ❞❡ ❛❧✉❣✉é✐s ❡①tr❛í❞♦s ❞❡ ❝❧❛ss✐✜❝❛❞♦s ❡s♣❡❝✐❛❧✐✲

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

r❡❝❡♥t❡ ❞♦ ♠❡r❝❛❞♦ ❡ ♦ ❡s❝♦♣♦ t♦t❛❧ ❞♦ ♠❡r❝❛❞♦ ❞❡ ❛❧✉❣✉é✐s ❞♦s ❊❯❆✳

❊♥q✉❛♥t♦ q✉❡ ♦ s❡❣✉♥❞♦ ❛rt✐❣♦ ♠❡♥❝✐♦♥❛❞♦ ✉t✐❧✐③❛❞❛ ❛ té❝♥✐❝❛ ♣❛r❛ s❡ ♦❜t❡r ❞❛❞♦s

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

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

♦ ❡st✉❞♦ ❞♦s ❞❛❞♦s ❞❡✈❡ s❡r r❡❛❧✐③❛❞♦✱ ❛❧é♠ ❞❡ ❞✐s❝✉t✐r ❛s ♣r❡♦❝✉♣❛çõ❡s ❧❡❣❛✐s✱ ♣rát✐❝❛s ❡

ét✐❝❛s ❡♥❝❛r❛❞❛s ♥❛ ❝♦♥❞✉çã♦ ❞❡ ♣r♦❥❡t♦s ❡♥✈♦❧✈❡♥❞♦ ✇❡❜ s❝r❛♣✐♥❣✳
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✸✳✷ ▲✐♥❣✉❛❣❡♠ ❘

❘ é ✉♠❛ ❧✐♥❣✉❛❣❡♠ ❡ ✉♠ ❛♠❜✐❡♥t❡ ♣❛r❛ ❛ ❝♦♠♣✉t❛çã♦ ❡st❛tíst✐❝❛ ❡ ❣rá✜❝❛✳ ❊❧❛

❢♦✐ ✐♥✐❝✐❛❧♠❡♥t❡ ❞❡s❡♥✈♦❧✈✐❞❛ ♣♦r ■❤❛❦❛ ❡ ●❡♥t❧❡♠❛♥ ✭✶✾✾✻✮✱ ❛♠❜♦s ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❞❡

❆✉❝❦❧❛♥❞✱ ◆♦✈❛ ❩❡❧â♥❞✐❛✳ ❖ ❛t✉❛❧ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❧✐♥❣✉❛❣❡♠ é r❡❛❧✐③❛❞♦ ♣♦r ✉♠ t✐♠❡

♣r✐♥❝✐♣❛❧ ❝♦♠♣♦st♦ ♣♦r ❛❧❣✉♠❛s ♣❡ss♦❛s ❞❡ ❞✐❢❡r❡♥t❡s ✐♥st✐t✉✐çõ❡s ❛♦ r❡❞♦r ❞♦ ♣❧❛♥❡t❛ ❬✶✹❪✳

❘ ❢♦✐ ❡s❝♦❧❤✐❞❛ ♣❛r❛ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞❛s r♦t✐♥❛s ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ❡ ♣❛r❛ ❛s ❛♥á❧✐s❡s

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

♥❡❝❡ss✐t❛ ❞❛ ❝♦♠♣r❛ ❞❡ ❧✐❝❡♥ç❛s ♣❛r❛ s❡ t❡r ❛❝❡ss♦ ❛s s✉❛s ❢❡rr❛♠❡♥t❛s ❬✶✶❪✳

❆❧é♠ ❞✐ss♦✱ ❘ é ❝ó❞✐❣♦ ❛❜❡rt♦ ❡ ❝♦♥t❛ ❝♦♠ ✉♠❛ ❝♦♠✉♥✐❞❛❞❡ q✉❡ ❢r❡q✉❡♥t❡♠❡♥t❡

❝♦♥tr✐❜✉✐ ♣❛r❛ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❧✐♥❣✉❛❣❡♠ ❬✶✷❪✳ ❊ss❡ ❢❛t♦ ❝♦♥tr✐❜✉✐ ♣❛r❛ q✉❡ ❡①✐st❛

❞✐✈❡rs♦s t✉t♦r✐❛✐s ❞✐s♣♦♥í✈❡✐s ♥❛ ✐♥t❡r♥❡t ♣❛r❛ ❝♦♥s✉❧t❛✱ ❢❛❝✐❧✐t❛♥❞♦ ❜❛st❛♥t❡ ♦ tr❛❜❛❧❤♦

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

P❛r❛ ❛ ✐♠♣❧❡♠❡♥t❛çã♦ ❞♦ ❝ó❞✐❣♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s ❢♦✐ ♥❡❝❡ssár✐♦

❛ ✉t✐❧✐③❛çã♦ ❞❡ ♠❛✐s ❞♦✐s ♣r♦❣r❛♠❛s✱ ♦ ❉♦❝❦❡r ❡ ♦ ❱◆❈ ❱✐❡✇❡r✳ ❖ ❉♦❝❦❡r ♣❡r♠✐t❡

❝r✐❛r ❛♣❧✐❝❛çõ❡s ❡ ✏❝♦♥t❛✐♥❡rs✑ q✉❡ ✐s♦❧❛♠ ♦ s✐st❡♠❛ ♦♣❡r❛❝✐♦♥❛❧ ❜❛s❡ ❡ t♦❞❛ ♣✐❧❤❛ ❞❡

❞❡♣❡♥❞ê♥❝✐❛s ❞❡ s❡✉ ❛♣♣ ❞❡ ❢♦r♠❛ ❧❡✈❡ ❡♠ ❡s♣❛ç♦ ❡ ♣❡r❢♦r♠❛♥❝❡✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♦ ❱◆❈

❱✐❡✇❡r é ✉♠ ✈✐s✉❛❧✐③❛❞♦r ❞♦ s✐st❡♠❛ ❱◆❈ ❞❡ ❝♦♥❡①ã♦ r❡♠♦t❛✱ q✉❡ ♣❡r♠✐t❡ s❡ ❝♦♥❡❝t❛r

❛ ♦✉tr♦ ❝♦♠♣✉t❛❞♦r✱ ♦✉ ✏❝♦♥t❛✐♥❡r ✑✳ ❊❧❡ ♣❡r♠✐t❡ ✈❡r ♦ ♣❛ss♦ ❛ ♣❛ss♦ ❞♦ ❝ó❞✐❣♦ ❡♠ ❘ ❢❛③

❡♠ ❜r♦✇s❡r ❛❜❡rt♦ ❞❡♥tr♦ ❞♦ ❉♦❝❦❡r✱ ♣❡r♠✐t✐♥❞♦ q✉❡ s❡ ❢❛ç❛♠ ❞❡❜✉❣s ♥❛ r♦t✐♥❛ ❡s❝r✐t❛✳

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

❍❚▼▲✳ ❊❧❛ é ❛ ❧✐♥❣✉❛❣❡♠ r❡s♣♦♥sá✈❡❧ ♣♦r ❡①✐❜✐r ❛ ✐♥❢♦r♠❛çã♦ ❞♦s s✐t❡s ❡ ♣♦❞❡ s❡r ✈✐✲

s✉❛❧✐③❛❞❛ ❝♦♠ ❢❛❝✐❧✐❞❛❞❡ ❛♦ s❡ ❝❧✐❝❛r ❝♦♠ ♦ ❜♦tã♦ ❞✐r❡✐t♦ ❡♠ ❛❧❣✉♠❛ ♣á❣✐♥❛ ❡ ❡s❝♦❧❤❡r ❛

♦♣çã♦ ✏✐♥s♣❡❝✐♦♥❛r ❡❧❡♠❡♥t♦✑ ✭❖ ❜r♦✇s❡r ✉t✐❧✐③❛❞♦ ❢♦✐ ●♦♦❣❧❡ ❈❤r♦♠❡✮✳ ❆ ♣á❣✐♥❛ ♥❛ ✇❡❜

é ❝♦♠♣♦st❛ ♣♦r ✈ár✐♦s ❡❧❡♠❡♥t♦s ❡ é ❛tr❛✈és ❞❡ss❡s ❡❧❡♠❡♥t♦s q✉❡ ❝♦♥s❡❣✉✐♠♦s ❢❛③❡r ❛

❡①tr❛çã♦ ❞❛s ✐♥❢♦r♠❛çõ❡s ❝♦♥t✐❞❛s ♥♦s s✐t❡s✳ P❛r❛ ✐ss♦✱ ❜❛st❛ ❞❡s❝♦❜r✐r q✉❛❧ é ♦ ❡❧❡♠❡♥t♦

q✉❡ ❝♦♥té♠ ❛ ✐♥❢♦r♠❛çã♦ ❞❡s❡❥❛❞❛✳

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

♣♦r ❛tr✐❜✉t♦✳ ❆tr✐❜✉t♦ sã♦ ✐♥❢♦r♠❛çõ❡s q✉❡ sã♦ ♣❛ss❛❞❛s ♣❛r❛ q✉❡ ♦ ❝ó❞✐❣♦ s❡ ❝♦♠♣♦rt❡

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

✏❈❧❛ss✑ ❝♦♠ ♦ ❞❡ ♥♦♠❡ ❵♠❛tr✐①✲❝♦♥t❛✐♥❡r ✬ ❡ tr❛♥s❢♦r♠❛r ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s ❡♠ t❡①t♦✳



❈❛♣ít✉❧♦ ✹

▼❡t♦❞♦❧♦❣✐❛

❖ tr❛❜❛❧❤♦ ♣r♦♣♦st♦ ❢♦✐ r❡❛❧✐③❛❞♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦s ♣❛ss♦s ♠♦str❛❞♦s ♥♦ ❞✐❛❣r❛♠❛

♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✶✳

Revis�o de  iteratura

Obten��o dos dados

Trata�ento de dados

An� ise de dados

�����	 F�
��

Regress�o

Co�para��o entre previs�es e �istórico

Resu tados

Parâ�etros estatísticos

������õ��

An� ises gr�áicas

B�x�l� Histogra�a Lin�a

❋✐❣✉r❛ ✹✳✶✿ ❋❧✉①♦❣r❛♠❛ ❞❡ ❡①♣❧✐❝❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛

✹✳✶ ❘❡✈✐sã♦ ❞❡ ❧✐t❡r❛t✉r❛

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

❧❡✈❛♠ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛♥á❧✐s❡s ❞❛ ❞✐♥â♠✐❝❛ ❞❡ ♣r❡ç♦s ♦❜s❡r✈❛❞♦s ♥❛ r❡s❡r✈❛ ❞❡ ♣❛ss❛❣❡♥s

✷✻
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❡♠ ✈✐❛❣❡♥s ❞❡ ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s✳ ❖s ♠ét♦❞♦s ✉t✐❧✐③❛❞♦s ♥❡ss❡ tr❛❜❛❧❤♦ sã♦ s✐♠✐❧❛r❡s ❛♦s

✉t✐❧✐③❛❞♦s ♥♦ ❛rt✐❣♦ ❞❡ ❬✸❪✱ ♣♦ré♠ r❡str✐♥❣✐♥❞♦✲s❡ ✉♠ ♣♦✉❝♦ ♥❛ q✉❛♥t✐❞❛❞❡ ❞❡ ✈❡③❡s q✉❡

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

sã♦ r❡❛❧✐③❛❞❛s três ♦❜t❡♥çõ❡s ❡ ♥♦ tr❛❜❛❧❤♦ ♣r♦♣♦st♦ ❢♦r❛♠ r❡❛❧✐③❛❞❛s ❞♦③❡✱ ♦❝♦rr❡♥❞♦ ❞❡

❞✉❛s ❡♠ ❞✉❛s ❤♦r❛s✳

✹✳✷ ❖❜t❡♥çã♦ ❞♦s ❞❛❞♦s

❖ ♣r♦❣r❛♠❛ ❞❡ ✇❡❜ s❝r❛♣✐♥❣✱ ❝✉❥♦ s❝r✐♣t ❝r✐❛❞♦ ❡♠ ❧✐♥❣✉❛❣❡♠ ❘ ♣♦❞❡ s❡r ✈✐s✉❛❧✐③❛❞♦

♥♦ ❆♥❡①♦ ❆✳ ❊❧❡ ❢♦✐ ✉t✐❧✐③❛❞♦ ♣❛r❛ s❡ ❢❛③❡r ❛ ♦❜t❡♥çã♦ ❞♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛♦ ❧♦♥❣♦

❞♦s ❞✐❛s✱ ❛t✐♥❣✐♥❞♦✱ ❛ss✐♠✱ ♦ ♦❜❥❡t✐✈♦ ❡s♣❡❝í✜❝♦ ✶✳

❆ ❝♦❧❡t❛ ❞❡ ❞❛❞♦s ❢♦✐ ❢❡✐t❛ ❛ ♣❛rt✐r ❞♦ s✐t❡ ❞❛ ❡♠♣r❡s❛ ❞❡ ✈❡♥❞❛s ❞❡ ♣❛ss❛❣❡♥s ❛ér❡❛s

✏❉❡❝♦❧❛r✳❝♦♠✑ ❬✶✺❪✱ ❡♠♣r❡s❛ ❞❡ ❝♦♠❡r❝✐♦ ❞❡ ♣❛ss❛❣❡♥s ❛ér❡❛s q✉❡ ♣♦ss✉✐❛ ♠❛r❦❡t s❤❛r❡ ❞❡

✶✶✪ ❡♠ ✷✵✶✻✱ s❡❣✉♥❞♦ ♦ s✐t❡ ❡✉r♦♠♦♥✐t♦r✳❝♦♠ ❬✶✻❪ ✳ ❆ ❛q✉✐s✐çã♦ ❞❡ ❞❛❞♦s ❢♦✐ r❡❛❧✐③❛❞❛

♣❡❧♦ ♣r♦❣r❛♠❛ ♣♦r ♠❡✐♦ ❞❡ ✉♠ ❛tr✐❜✉t♦ ❞❡ ❝❧❛ss❡ ❡①✐st❡♥t❡ ♥♦ ❝ó❞✐❣♦ ❍❚▼▲ ❞♦ s✐t❡✱

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

♠♦str❛❞❛ ♥❛ ❋✐❣✉r❛ ✹✳✷✳ ❆❧é♠ ❞✐ss♦✱ ❛ ❋✐❣✉r❛ ✹✳✷ t❛♠❜é♠ ♠♦str❛ ❛ ♣❛rt❡ ❞♦ ❝ó❞✐❣♦

❍❚▼▲ q✉❡ ❢♦✐ út✐❧ ♣❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡ss❡ tr❛❜❛❧❤♦✳

❋✐❣✉r❛ ✹✳✷✿ ❚❛❜❡❧❛ ❞❡ ✐♥t❡r❡ss❡ ✭❊♠ ❛③✉❧✮ ❡ ❛tr✐❜✉t♦ ✭❈ó❞✐❣♦ à ❞✐r❡✐t❛✮ ❜✉s❝❛❞♦s ♣❡❧♦
♣r♦❣r❛♠❛ ❡♠ ❞❡ ✇❡❜ s❝r❛♣✐♥❣

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

❛ér❡❛s ♥❛❝✐♦♥❛✐s ♥♦s tr❡❝❤♦s ♣❡sq✉✐s❛❞♦s✳ ❖s tr❡❝❤♦s ❡s❝♦❧❤✐❞♦s ♣❛r❛ ❛ ❛♥á❧✐s❡ ❢♦r❛♠ ♦

●✉❛r✉❧❤♦s ✲ ❋♦rt❛❧❡③❛ ❡ ❋♦rt❛❧❡③❛ ✲ ●✉❛r✉❧❤♦s✱ ❞❡✈✐❞♦ ❛ s✉❛ r❡❧❡✈â♥❝✐❛ ❛♦s ❛❧✉♥♦s ❞❡

❣r❛❞✉❛çã♦ ❞♦ ■❚❆✳

❆ ❝♦❧❡t❛ ❞♦s ♣r❡ç♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❞✐❛r✐❛♠❡♥t❡ ❛♦ ❧♦♥❣♦ ❞❡ ❞♦✐s ♠❡s❡s✱ ✐♥✐❝✐❛♥❞♦✲s❡
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♥♦ ❞✐❛ ✵✶✴✵✽✴✷✵✶✽✳ ❊❧❛ ❢♦✐ ✐♥✐❝✐❛❞❛ às ✵✽✿✵✵ ❤♦r❛s ❞❛ ♠❛♥❤ã ❡✱ ❞❡s❞❡ ❡♥tã♦✱ ✉♠❛ ♥♦✈❛

❝♦❧❡t❛ ❡r❛ r❡❛❧✐③❛❞❛ ❞❡ ❞✉❛s ❡♠ ❞✉❛s ❤♦r❛s✳ ❊♠ ❝❛❞❛ ✉♠❛ ❞❛s ♦❜t❡♥çõ❡s ❞❡ ❞❛❞♦s✱ ❡r❛♠

❡①tr❛í❞❛s ❛s s❡❣✉✐♥t❡s ✈❛r✐á✈❡✐s✿

❼ ❚✐♣♦ ❞❡ ✈♦♦

❼ Pr❡ç♦ ❞❛ ❆✈✐❛♥❝❛

❼ Pr❡ç♦ ❞❛ ❆③✉❧

❼ Pr❡ç♦ ❞❛ ●♦❧

❼ Pr❡ç♦ ❞❛ ▲❆❚❆▼

❼ ❉❛t❛ ❞❛ ❡①tr❛çã♦

❼ ❉❛t❛ ❞❛ ✈✐❛❣❡♠

❼ ❚r❡❝❤♦

❼ ❍♦rár✐♦

❆ ❝❛❞❛ r♦t✐♥❛ ❞♦ ❝ó❞✐❣♦ ❞❡ ✇❡❜ s❝r❛♣✐♥❣ ✭❛ ❝❛❞❛ ❞✉❛s ❤♦r❛s✮✱ ❛ ✈❛r✐á✈❡❧ ✏❉❛t❛ ❞❛ ✈✐❛❣❡♠✑

✈❛r✐❛✈❛ ❞❡s❞❡ ❛ ✏❉❛t❛ ❞❡ ❊①tr❛çã♦✑ ❛té ♥♦✈❡♥t❛ ❞✐❛s ❛♣ós ❛ ♠❡s♠❛✱ ❝♦❧❡t❛♥❞♦ ❝❛❞❛ ✉♠❛

❞❛s ♦✉tr❛s ✈❛r✐á✈❡✐s s✉♣r❛❝✐t❛❞❛s ❛ ❝❛❞❛ ✈❛r✐❛çã♦ ♥❛ ✏❉❛t❛ ❞❛ ❱✐❛❣❡♠✑✱ ❣❡r❛♥❞♦✱ ❛ss✐♠✱

❛ ❡①tr❛çã♦ ❞♦ ❤♦rár✐♦✳ ❯♠ ❡①❡♠♣❧♦ ❞❡ ❝♦❧❡t❛ é ♠♦str❛❞❛ ♥❛ ❚❛❜❡❧❛ ✹✳✶✳
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❋✐❣✉r❛ ✹✳✸✿ ❉✐❛❣r❛♠❛ ❞❡ ❡①❡♠♣❧♦ ❞❡ ❝♦❧❡t❛ ❞❛❞♦s

✹✳✸ ❚r❛t❛♠❡♥t♦ ❞❡ ❞❛❞♦s

❖ tr❛t❛♠❡♥t♦ ❞♦s ❞❛❞♦s é ♥❡❝❡ssár✐♦ ♣♦r ❞♦✐s ♠♦t✐✈♦s✿ ❡①✐st❡♠ ❛❧❣✉♠❛s ✐♥❝♦♥s✐s✲

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

❛s ❛♥á❧✐s❡s ❡✱ ❛❧é♠ ❞✐ss♦✱ ♦s ❞❛❞♦s ♦❜t✐❞♦s ❛✐♥❞❛ ♥ã♦ ❡stã♦ ♥♦ ❢♦r♠❛t♦ ✐❞❡❛❧ ♣❛r❛ ❛♥á❧✐s❡✱

❛♣ós ♦❜t❡♥çã♦✳

◆❛s ❜❛s❡s ♦❜t✐❞❛ ❛tr❛✈és ❞♦ ✇❡❜ s❝r❛♣✐♥❣✱ ❛ ❞❛t❛ ❞❡ ❡①tr❛çã♦✱ ❛ ❞❛t❛ ❞❡ ✈✐❛❣❡♠✱ ♦

tr❡❝❤♦ ❡ ♦ ❤♦rár✐♦ ❞❡✜♥❡♠ ✉♠❛ ❝♦❧❡t❛✱ ♦✉ s❡❥❛✱ t♦❞♦s ♦s ♣r❡ç♦s ♦❜t✐❞♦s q✉❡ ❛♣r❡s❡♥t❛r❡♠

❡ss❡s ♣❛râ♠❡tr♦s ✐❣✉❛✐s ❡stã♦ r❡❧❛❝✐♦♥❛❞♦s ❛ ♠❡s♠❛ ❜✉s❝❛✳ ❯♠ ❡①❡♠♣❧♦ ♣♦❞❡ s❡r ✈✐st♦

♥❛ ❋✐❣✉r❛ ✹✳✹
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Empresas Aéreas Avianca Azul Gol LATAM

Variação de preços do dia 28/05 e próximos 29 dias
 Trecho: GRU−FOR

❋✐❣✉r❛ ✹✳✺✿ ❙ér✐❡ t❡♠♣♦r❛❧ ❞❡ ❡①❡♠♣❧♦ ❞❡ ❝♦❧❡t❛

❖ ❣rá✜❝♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✻ ♠♦str❛ ❛ ✈❛r✐❛çã♦ ❞♦ ♣r❡ç♦ ♠í♥✐♠♦ ♥♦ tr❡❝❤♦

●❘❯✲❋❖❘ ❛♦ ❧♦♥❣♦ ❞♦ ❞✐❛ ✸✵✴✵✺✳
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Horário de coleta

P
re

ço

Empresas Aéreas Avianca Azul Gol LATAM

Variação de preços ao longo do dia 30/05
 Trecho: GRU−FOR

❋✐❣✉r❛ ✹✳✻✿ ❱❛r✐❛çã♦ ❞♦ ♣r❡ç♦ ❛♦ ❧♦♥❣♦ ❞♦ ❞✐❛ ✸✵✴✵✺

❆s ♠❡❞✐❞❛s ✉t✐❧✐③❛❞❛s s❡rã♦ ❛ ♠é❞✐❛✱ ❞❡s✈✐♦ ♣❛❞rã♦✱ ♠á①✐♠♦ ❡ ♠í♥✐♠♦✳ ❆ ♠é❞✐❛

♣♦❞❡ s❡r ❝❛❧❝✉❧❛❞❛ ❝♦♠ ❜❛s❡ ♥❛ ❡q✉❛çã♦ ✹✳✶✳

µ =
x1 + x2 + ...+ xi + ...+ xn

n
✭✹✳✶✮

◆♦s q✉❛✐s✱ µ é ❛ ♠é❞✐❛ ♦❜t✐❞❛ ♣❛r❛ ❛ sér✐❡ ❛♥❛❧✐s❛❞❛✱ xi sã♦ ✈❛❧♦r❡s ❞❛ sér✐❡ ❡ n é ❛

q✉❛♥t✐❞❛❞❡ ❞❡ ❡❧❡♠❡♥t♦s ❞❛ sér✐❡✳ ❖ ❞❡s✈✐♦ ♣❛❞rã♦ é ❝❛❧❝✉❧❛❞♦ ❛ ♣❛rt✐r ❞❛ ❡q✉❛çã♦ ✹✳✷✳

σ =

√

√

√

√

1

n

n
∑

i=1

(xi − µ)2 ✭✹✳✷✮

❖♥❞❡ σ é ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❝❛❧❝✉❧❛❞♦✱ xi sã♦ ✈❛❧♦r❡s ❞❛ sér✐❡ ❡ n é ❛ q✉❛♥t✐❞❛❞❡ ❞❡

❡❧❡♠❡♥t♦s ❞❛ sér✐❡✳ ❊♥q✉❛♥t♦ q✉❡ ♦ ♠á①✐♠♦ ❡ ♦ ♠í♥✐♠♦ ♣♦❞❡♠ s❡r ♦❜t✐❞♦s ♣♦r ♠❡✐♦ ❞❛s

❡q✉❛çõ❡s ✹✳✸ ❡ ✹✳✹✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

xj = máx (x1; x2; ...; xi; ...; xn) ✭✹✳✸✮

xk = mı́n (x1; x2; ...; xi; ...; xn) ✭✹✳✹✮
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❖♥❞❡ xj é ♦ ♠❛✐♦r ✈❛❧♦r ❝♦♥t✐❞♦ ♥❛ sér✐❡ ♦❜s❡r✈❛❞❛✱ xk é ♦ ♠❡♥♦r ✈❛❧♦r ❝♦♥t✐❞♦ ♥❛

sér✐❡ ♦❜s❡r✈❛❞❛✱ xi sã♦ ✈❛❧♦r❡s ❞❛ sér✐❡ ❡ n é ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❡❧❡♠❡♥t♦s ❞❛ sér✐❡✳

❯♠ ❡①❡♠♣❧♦ ❞❡ ✉t✐❧✐③❛çã♦ ❞♦s ♣❛râ♠❡tr♦s ❝✐t❛❞♦s ♥❛s ❡q✉❛çõ❡s ✹✳✶✱ ✹✳✷✱ ✹✳✸ ❡ ✹✳✹

♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥❛ t❛❜❡❧❛ ✹✳✸✱ ♥❛ q✉❛❧ ❢♦✐ ❝♦♥str✉í❞❛ ❝♦♠ ❜❛s❡ ♥♦s ♠❡s♠♦s ❞❛❞♦s

✉t✐❧✐③❛❞♦s ♣❛r❛ ❛ ❝r✐❛çã♦ ❞♦ ❣rá✜❝♦ ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✹✳✺✳

▼❡❞✐❞❛
Pr❡ç♦ ✭❘✩✮

❆✈✐❛♥❝❛ ❇r❛s✐❧ ❆③✉❧ ●♦❧ ▲❆❚❆▼
▼í♥✐♠♦ ✹✻✾✳✵ ✹✻✷✳✵ ✺✻✾✳✵ ✹✹✾✳✵
▼á①✐♠♦ ✼✶✶✳✵ ✶ ✸✷✼✳✵ ✶ ✵✶✸✳✵ ✽✼✹✳✵
▼é❞✐❛ ✺✼✵✳✸ ✻✻✹✳✵ ✼✶✻✳✺ ✻✸✺✳✽

❉❡s✈✐♦ P❛❞rã♦ ✾✷✳✻ ✷✸✵✳✼ ✶✶✽✳✼ ✶✷✾✳✹

❚❛❜❡❧❛ ✹✳✸✿ P❛râ♠❡tr♦s ❡st❛tíst✐❝♦s ❞❡ ❡①❡♠♣❧♦ ❛ ♣❛rt✐r ❞♦ ❞❛❞♦s ❝♦❧❡t❛❞♦s ♥♦ ❞✐❛ ✷✽✴✵✺✱
♣❛r❛ ♦ tr❡❝❤♦ ●❘❯✲❋❖❘

P❛r❛ ❛ ❛♥á❧✐s❡ ❣rá✜❝❛ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s✱ ❢♦r❛♠ ✉t✐❧✐③❛❞♦s ❣rá✜❝♦s ❞♦ t✐♣♦ ❜♦①✲

♣❧♦t✱ ❤✐st♦❣r❛♠❛s ❡ ❞❡ ❧✐♥❤❛✳

✹✳✹✳✶ ❇♦①♣❧♦ts

●rá✜❝♦s ❞♦ t✐♣♦ ❜♦①♣❧♦ts sã♦ ❜❛st❛♥t❡ ❝♦♠✉♥s ❡♠ ❛♥á❧✐s❡s ❡st❛tíst✐❝❛s✱ ♣♦✐s✱ ❝♦♠

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

❞❛❞♦s tr❛❜❛❧❤❛❞❛✱ ❛❧é♠ ❞❡ s❡ ♦❜t❡r ♦s ♦✉t❧✐❡rs✱ ❡ ❞❡ s❡ ♣♦❞❡r r❡❛❧✐③❛r ❝♦♠♣❛r❛çõ❡s ❞❡

❛❧❣✉♥s ♣❛râ♠❡tr♦s ❡st❛tíst✐❝♦s ✭♠❡❞✐❛♥❛ ❡ q✉❛rt✐s✮ ❡♥tr❡ ❝❧❛ss❡s ❡st✉❞❛❞❛s✳ ❖ ❣rá✜❝♦ ✹✳✼

♠♦str❛ ✉♠ ❡①❡♠♣❧♦ ❞❡ ❜♦①♣❧♦t ❝r✐❛❞♦✳

❋✐❣✉r❛ ✹✳✼✿ ❊①❡♠♣❧♦ ❞❡ ✉t✐❧✐③❛çã♦ ❞❡ ❣rá✜❝♦ ❜♦①♣❧♦t

❊♠ ❣rá✜❝♦s ❞♦ t✐♣♦ ❜♦①♣❧♦t ❛ ❛♥á❧✐s❡ é r❡❛❧✐③❛❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❋✐❣✉r❛ ✹✳✽✳
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❋✐❣✉r❛ ✹✳✽✿ ▲❡✐t✉r❛ ❞♦ ❜♦①♣❧♦t

❱❛❧♦r❡s ❡st✉❞❛❞♦s q✉❡ ♥ã♦ ♣❡rt❡♥❝❡♠ ❛♦ ✐♥t❡r✈❛❧♦ ❡♥tr❡ ♦ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❡ ♦ ❧✐♠✐t❡

s✉♣❡r✐♦r sã♦ ♦✉t❧✐❡rs✳

✹✳✹✳✷ ❍✐st♦❣r❛♠❛s

❍✐st♦❣r❛♠❛s t❛♠❜é♠ sã♦ ♠✉✐t♦ ✉t✐❧✐③❛❞♦s ❡♠ ❛♥á❧✐s❡s ❡st❛tíst✐❝❛s✳ ❊❧❡s sã♦ ✉♠❛

❢❡rr❛♠❡♥t❛ ❡ss❡♥❝✐❛❧ q✉❛♥❞♦ s❡ ❞❡s❡❥❛ ❡st✉❞❛r ❛ ❞✐str✐❜✉✐çã♦ ❞♦s ❞❛❞♦s ❡①✐st❡♥t❡s✳ ❆

❋✐❣✉r❛ ✹✳✾ ♠♦str❛ ✉♠ ❡①❡♠♣❧♦ ❞❡ ❤✐st♦❣r❛♠❛ ❝r✐❛❞♦ ❛♦ ❧♦♥❣♦ ❞❛s ❛♥á❧✐s❡s✳

❋✐❣✉r❛ ✹✳✾✿ ❊①❡♠♣❧♦ ❞❡ ❤✐st♦❣r❛♠❛

✹✳✹✳✸ ●rá✜❝♦ ❞❡ ❧✐♥❤❛

●rá✜❝♦s ❞❡ ❧✐♥❤❛ sã♦ ♠✉✐t♦ r❡❝♦rr❡♥t❡s ♣❛r❛ ❛♥á❧✐s❡s t❡♠♣♦r❛✐s✳ ◆❡ss❡ t✐♣♦ ❞❡ ❣rá✜❝♦

é ♣♦ssí✈❡❧ s❡ ♦❜s❡r✈❛r ❛ ✈❛r✐❛çã♦ ❞❡ ✉♠❛ ❞❛❞❛ ✈❛r✐á✈❡❧ ❡♠ ❢✉♥çã♦ ❞♦ t❡♠♣♦ ❡st✉❞❛❞♦✳ ◆❛s

❛♥á❧✐s❡s ❞❡st❡ tr❛❜❛❧❤♦ ❡ss❡ t✐♣♦ ❞❡ ❣rá✜❝♦ ❢♦✐ ❝r✐❛❞♦ r❡❧❛❝✐♦♥❛♥❞♦ ❛ ♠é❞✐❛ ❞♦s ♣r❡ç♦s ❞❛s

❝♦♠♣❛♥❤✐❛s ❝♦♠ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❛ ❝♦♠♣r❛ ❞❡ ♣❛ss❛❣❡♠✳ ❖ ❣rá✜❝♦ ✹✳✺ ♠♦str❛ ✉♠ ❡①❡♠♣❧♦

❞❡ ❣rá✜❝♦ ❞❡ ❧✐♥❤❛✳
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❆❧é♠ ❞❛s ❛♥á❧✐s❡s ❞❡ ❣rá✜❝♦s✱ ❢♦r❛♠ r❡❛❧✐③❛❞❛s✱ ❛ ♣❛rt✐r ❞♦s ❞❛❞♦s ❝♦❧❡t❛❞♦s✱ ♣r❡✈✐✲

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

♦ ♦❜❥❡t✐✈♦ ❡s♣❡❝í✜❝♦ ✹✳ P❛r❛ ✐ss♦✱ ❢♦✐ ✉t✐❧✐③❛❞❛ ❛ ❝♦♠❜✐♥❛çã♦ ❞❡ ❞♦✐s ♠ét♦❞♦s ❞❡ ❞❛t❛

♠✐♥✐♥❣ ✿ ♦ ❘❛♥❞♦♠ ❋♦r❡st ❡ ❛ ❘❡❣r❡ssã♦ ❧✐♥❡❛r✳

✹✳✹✳✹ ❘❛♥❞♦♠ ❋♦r❡st

❖ ❘❛♥❞♦♠ ❋♦r❡st é ✉♠ ❞♦s ❛❧❣♦r✐t♠♦s ❞❡ tr❡✐♥❛♠❡♥t♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ♠❛✐s ✉t✐❧✐③❛✲

❞♦s t❛♥t♦ ♣❛r❛ t❛r❡❢❛s ❞❡ ❝❧❛ss✐✜❝❛çã♦✱ q✉❛♥t♦ ♣❛r❛ t❛r❡❢❛s ❞❡ ♣r❡❞✐çã♦ ❬✶✼❪✳ ❖ ❢✉♥❝✐♦♥❛✲

♠❡♥t♦ ❞❡ss❡ ❛❧❣♦r✐t♠♦ s❡ ❞á ❝♦♠ ❛ ❝r✐❛çã♦ ❞❡ ✏✢♦r❡st❛✑ ❛❧❡❛tór✐❛ ❞❡ ár✈♦r❡s ❞❡ ❞❡❝✐sã♦✳

❆ ♣❛rt✐r ❞❛s ár✈♦r❡s ❝r✐❛❞❛s✱ r❡❛❧✐③❛✲s❡ ✉♠❛ ❝♦♠❜✐♥❛çã♦ ❞♦s r❡s✉❧t❛❞♦s tr❛③✐❞♦s ♣♦r ❝❛❞❛

ár✈♦r❡ ♣❛r❛✱ ❡♥tã♦✱ s❡ ♦❜t❡r ✉♠ r❡s✉❧t❛❞♦ ✜♥❛❧✳ ❊ss❛ ❝♦♠❜✐♥❛çã♦ ❡♥tr❡ ❛s ár✈♦r❡s é ♦ q✉❡

❢❛③ ❝♦♠ q✉❡ ♦ ♠ét♦❞♦ t❡♥❤❛✱ ❡♠ ♠é❞✐❛✱ ♣r❡✈✐sõ❡s ❝♦♠ ♠❛✐♦r ❛❝✉rá❝✐❛ ❡ ♠❛✐♦r ❡st❛❜✐❧✐❞❛❞❡

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

❖ ❘❛♥❞♦♠ ❋♦r❡st ❢♦✐ ✉t✐❧✐③❛❞♦ ♣❛r❛ s❡ r❡❛❧✐③❛r ❛ ♣r❡✈✐sã♦ ❞❡ q✉❛❧ ❢❛✐①❛ ❞❡ ♣r❡ç♦

✉♠❛ ❞❛❞❛ ❝♦♥✜❣✉r❛çã♦ ❞❡ ♣❛râ♠❡tr♦s tr❛r✐❛✳ ❆❧é♠ ❞✐ss♦✱ ❢♦✐ ❡❧❛❜♦r❛❞♦ ✉♠ r❛♥❞♦♠ ❢♦r❡st

♣❛r❛ ❝❛❞❛ ❝♦♠♣❛♥❤✐❛ ❛ér❡❛✳ ❖s ❝❛♠♣♦s ✉t✐❧✐③❛❞♦s ♣❛r❛ ❡ss❛ ❝❧❛ss✐✜❝❛çã♦ ❢♦r❛♠✿

❼ ❆♥t❡❝❡❞ê♥❝✐❛

❼ ❍♦rár✐♦ ❞❛ ❜✉s❝❛

❼ ◆♦♠❡ ❞♦ ❞✐❛ ❞❛ s❡♠❛♥❛ ♥❛ ❞❛t❛ ❞❛ ✈✐❛❣❡♠ ❜✉s❝❛❞❛

❼ ❚r❡❝❤♦

❼ ▼ês ❞❛ ✈✐❛❣❡♠

❼ ❙❡ ♦ ❞✐❛ ❞❛ ✈✐❛❣❡♠ é ✉♠ ❞✐❛ ♥♦r♠❛❧✱ ❢❡r✐❛❞♦ ❡t❝

✹✳✹✳✺ ❘❡❣r❡ssã♦ ❧✐♥❡❛r

❖ ♦✉tr♦ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ ♥❛ ♣r❡✈✐sã♦ ❞♦s ♣r❡ç♦s ❞❡ ♣❛ss❛❣❡♠ ❢♦✐ ♦ ❞❛ r❡❣r❡ssã♦

❧✐♥❡❛r✳ ❆ r❡❣r❡ssã♦ ❧✐♥❡❛r t❡♥t❛ ❡st✐♠❛r ♦ ✈❛❧♦r ❞❡ ✉♠❛ ✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡ ❡♠ ❢✉♥çã♦

✈❛r✐á✈❡✐s ✐♥❞❡♣❡♥❞❡♥t❡s✳ ◆♦ ❝❛s♦ ❞❛ ❡st✐♠❛t✐✈❛s r❡❛❧✐③❛❞❛s ♥❡ss❡ tr❛❜❛❧❤♦✱ q✉❛s❡ t♦❞❛s

❛s ✈❛r✐á✈❡✐s sã♦ ❝❛t❡❣ór✐❝❛s✱ ♦✉ s❡❥❛✱ ♥ã♦ sã♦ ♥✉♠ér✐❝❛s✳ P♦r ✐ss♦✱ ❢♦✐ ♥❡❝❡ssár✐♦ ❝r✐❛r

❞✉♠♠✐❡s ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❡ss❛s ✈❛r✐á✈❡✐s✳ ❆ ❡q✉❛çã♦ ❣❡r❛❧ ♣❛r❛ ❛ r❡❣r❡ssã♦ é✿
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y = β0 + β1 · x1 + β2 · x2 + ...+ βn · xn ✭✹✳✺✮

♥♦ q✉❛❧ y é ❛ ✈❛r✐á✈❡❧ ✐♥❞❡♣❡♥❞❡♥t❡❀ β0 é ♦ ❝♦❡✜❝✐❡♥t❡ ❧✐♥❡❛r ❞❛ ❡q✉❛çã♦✱βi✱ ❝♦♠

i ǫ [1, n] ❡ n ǫZ✱ sã♦ ❝♦❡✜❝✐❡♥t❡s q✉❡ sã♦ ❝❛❧❝✉❧❛❞♦s r❡♣r❡s❡♥t❛♥❞♦ ❝❛❞❛ ✉♠❛ ❞❛s ✈❛r✐á✈❡✐s

❡ xi✱ ❝♦♠ i ǫ [1, n] ❡ n ǫZ✱ r❡♣r❡s❡♥t❛ ♦ ✈❛❧♦r ❞❛s ✈❛r✐á✈❡✐s ❞♦ ♠♦❞❡❧♦✳ ❆ ❚❛❜❡❧❛ ✹✳✹ ♠♦str❛

♦ q✉❡ ♦ y ❡ ❝❛❞❛ ✉♠ ❞♦s βi r❡♣r❡s❡♥t❛♠ ♥❛ ❡q✉❛çã♦✳



❈❆P❮❚❯▲❖ ✹✳ ▼❊❚❖❉❖▲❖●■❆ ✸✽

❚❛❜❡❧❛ ✹✳✹✿ ❙✐❣♥✐✜❝❛❞♦s ❞♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ r❡❣r❡ssã♦

❆s ✈❛r✐á✈❡✐s ✏❚r❡❝❤♦✑✱ ✏❍♦rár✐♦✑✱ ✏▼ês❴❱✐❛❣❡♠✑✱ ✏◆♦♠❡❴❉✐❛✑ ❡ ✏❆tr✐❜✉t♦✑ sã♦ ✈❛✲

r✐á✈❡✐s ❝❛t❡❣ór✐❝❛s ❡✱ ♣♦r ✐ss♦✱ sã♦ ❝❛r❛❝t❡r✐③❛❞❛s ♥❛ r❡❣r❡ssã♦ ♣♦r ♠❡✐♦ ❞❡ ❞✉♠♠✐❡s✱ ♦✉

s❡❥❛✱ ❝r✐❛✲s❡ n − 1 ❝♦❡✜❝✐❡♥t❡s✱ ♥❛s q✉❛✐s✱ n é ♦ ♥ú♠❡r♦ ❞❡ ❝❛t❡❣♦r✐❛s q✉❡ ❝❛❞❛ ✈❛r✐á✈❡❧

♣♦ss✉✐✳ P❛r❛ r❡♣r❡s❡♥t❛r ✉♠ ✈❛❧♦r ❝❛t❡❣ór✐❝♦✱ ❛s ✈❛r✐á✈❡✐s ❞✉♠♠② ♣♦ss✉❡♠ ❛ ♣r♦♣r✐❡❞❛❞❡

❞❡ q✉❡ s❡✉s xi só ♣♦❞❡♠ ❛ss✉♠✐r ✈❛❧♦r❡s ❞❡ ✵ ♦✉ ✶ ❡✱ ❛❧é♠ ❞✐ss♦✱ ❛ s♦♠❛ ❞❡ s❡✉s xi♥ã♦
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♣♦❞❡ s❡r ♠❛✐♦r q✉❡ ✶✳ ❖✉ s❡❥❛✱ ♣♦r ❡①❡♠♣❧♦✱ ♣❛r❛ s❡ r❡♣r❡s❡♥t❛r ♦ tr❡❝❤♦ ●❘❯✲❋❖❘✱

❛ ❞✉♠♠② ✏tr❡❝❤♦●❘❯✲❋❖❘✑ ❞❡✈❡ t❡r s❡✉ x1 = 1✱ ❡♥q✉❛♥t♦ q✉❡✱ ♣❛r❛ s❡ r❡♣r❡s❡♥t❛r ♦

tr❡❝❤♦ ❋❖❘✲●❘❯ ❞❡✈❡✲s❡ t❡r x1 = 0 ✭❈♦♥s✐❞❡r❛♥❞♦✲s❡ ♦s í♥❞✐❝❡s ❞❛ ❚❛❜❡❧❛ ✹✳✹✮✳

✹✳✺ ❈♦♠♣❛r❛çã♦ ❡♥tr❡ ♣r❡✈✐sõ❡s ❡ ❤✐stór✐❝♦

❋♦r❛♠ r❡❛❧✐③❛❞❛s ✈ár✐❛s ♣r❡✈✐sõ❡s ❡ ❝♦♠♣❛r❛çõ❡s ❝♦♠ ❝❛s♦s s✐♠✉❧❛❞♦s✳ ❆ ♣❛rt✐r

❞✐ss♦ ❢♦✐ ✈❡r✐✜❝❛❞♦ ♦ q✉❛♥t♦ ❞❡ ❡❝♦♥♦♠✐❛ s❡r✐❛ ♦❜t✐❞♦ ❡♠ ❝❛❞❛ ♣r❡✈✐sã♦✳ ❈♦♠ ❜❛s❡ ♥❛

❡❝♦♥♦♠✐❛ ❡♠ ❝❛❞❛ ❝❛s♦✱ ❝❛❧❝✉❧♦✉✲s❡ ❛ ❡❝♦♥♦♠✐❛ ♠é❞✐❛ ❣❡r❛❧ ♥❛s ❝♦♠♣r❛s s✐♠✉❧❛❞❛s ❛

♣❛rt✐r ❞❛s ❛♥á❧✐s❡s✳ ❆ ♣❛rt✐r ❞✐ss♦✱ ❢♦✐ ♣♦ssí✈❡❧ ❛t✐♥❣✐r ♦ ♦❜❥❡t✐✈♦ ❡s♣❡❝í✜❝♦ ✺✳



❈❛♣ít✉❧♦ ✺

❆♥á❧✐s❡s ❞❡ r❡s✉❧t❛❞♦s

❊st❡ ❝❛♣ít✉❧♦ ❢♦✐ ❞❡st✐♥❛❞♦ ♣❛r❛ ❛ ❛♥á❧✐s❡ ❞♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ t❡♥t❛t✐✈❛ ❞❡ s❡

❛❧❝❛♥ç❛r ♦s ♦❜❥❡t✐✈♦s ❧✐st❛❞♦s ♥♦ ✐t❡♠ ✶✳✸ ❞❡st❡ tr❛❜❛❧❤♦✳

✺✳✶ ❲❡❜✲s❝r❛♣✐♥❣ ❡♠ ❘

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

❞♦s tr❡❝❤♦s ✭●❘❯✲❋❖❘ ❡ ❋❖❘✲●❘❯✮ ❢♦✐ ❡①❡❝✉t❛❞♦ ♣♦r ❞♦✐s ♠❡s❡s ✭❥✉❧❤♦ ❡ ❛❣♦st♦✮✱ ❛ ❝❛❞❛

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

❛ér❡❛s q✉❡ ❛t✉❛♠ ♥♦ s❡t♦r ❛ér❡♦ ❜r❛s✐❧❡✐r♦ ♥♦s ♣ró①✐♠♦s ✾✵ ❞✐❛s ❞❡s❞❡ ❛ ❞❛t❛ ❞❛ ❜✉s❝❛✳

❈♦♠ ✐ss♦✱ ❢♦✐ ♦❜t✐❞❛ ✉♠❛ ❜❛s❡ ❞❡ ❞❛❞♦s✱ q✉❡✱ ❛♣ós ❞✐✈❡rs♦s tr❛t❛♠❡♥t♦s ❡♠ s❡✉s ❞❛❞♦s✱

❝♦♥té♠ ✷✽✶✽✼✻ ❧✐♥❤❛s ❝♦♠ ❛s s❡❣✉✐♥t❡s ✐♥❢♦r♠❛çõ❡s✿

❼ Pr❡ç♦ ❞♦ ✈♦♦

❼ ❉❛t❛ ❞❛ ❡①tr❛çã♦ ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s

❼ ❉❛t❛ ❞❡ ✉♠❛ s✉♣♦st❛ ✈✐❛❣❡♠

❼ ❚r❡❝❤♦ ❜✉s❝❛❞♦

❼ ❍♦rár✐♦ ❞❛ ❜✉s❝❛

❼ ❆♥t❡❝❡❞ê♥❝✐❛ ❞❛ ❜✉s❝❛

❼ ▼ês ❞❡ ✉♠❛ s✉♣♦st❛ ✈✐❛❣❡♠

❼ ◆♦♠❡ ❞♦ ❞✐❛ ❜✉s❝❛❞♦

✹✵
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❼ ❙❡ ❛ ❞❛t❛ ❞❡ ❜✉s❝❛ é ♥♦ ✜♠ ❞❡ s❡♠❛♥❛ ♦✉ ♥❛ s❡♠❛♥❛

❼ ❖ ❛tr✐❜✉t♦ ❞♦ ❞✐❛✱ ♦✉ s❡❥❛✱ s❡ é ✉♠ ❞✐❛ ♥♦r♠❛❧✱ ✉♠ ❢❡r✐❛❞♦ ❡t❝✳

❼ ❊♠♣r❡s❛ ❛ér❡❛

❆ ❚❛❜❡❧❛ ✹✳✶♠♦str❛ ✉♠ ❡①❡♠♣❧♦ ❞❡ ❝♦♠♦ ❜❛s❡ ❞❡ ❞❛❞♦s ❢♦✐ ❡①tr❛í❞❛✳

✺✳✷ ❊st✉❞♦ ❞❡ ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s

✺✳✷✳✶ ❘❡❧❛çõ❡s ❡♥tr❡ ✈❛r✐á✈❡✐s

P❛r❛ s❡ ✐♥✐❝✐❛r ♦s ❡st✉❞♦s ❞❡ ✈❛r✐❛çõ❡s ❞❡ ♣r❡ç♦s ❞❛s ❝♦♠♣❛♥❤✐❛s ❛ér❡❛s ❢♦r❛♠ ❝♦♥s✲

tr✉í❞♦s ❛❧❣✉♥s ❣rá✜❝♦s r❡❧❛❝✐♦♥❛♥❞♦ ✈❛r✐á✈❡✐s ♦❜t✐❞❛s ❝♦♠ ♦s ♣r❡ç♦s✱ ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s

❡♠♣r❡s❛s ❛♥❛❧✐s❛❞❛s✳ ❖ ♦❜❥❡t✐✈♦ ❞❡ss❡s ❣rá✜❝♦s é ❛♥❛❧✐s❛r s❡ ❡①✐st❡ ❛❧❣✉♠❛ r❡❧❛çã♦ ❡①♣❧í✲

❝✐t❛ ❡♥tr❡ ❛s ✈❛r✐á✈❡✐s ❡ ♦ ♣r❡ç♦✳ ❆ t❛❜❡❧❛ ❞♦ ❆♥❡①♦ ❈✱ ❝♦♥t✐❞❛ ♥♦ ❈❉ q✉❡ ❢❛③ ♣❛rt❡ ❞❡ss❡

tr❛❜❛❧❤♦✱ é ❛ t❛❜❡❧❛ ❞❡ ♦♥❞❡ t♦❞❛s ❛s ❛♥á❧✐s❡s ❞❡st❛ s❡çã♦ sã♦ r❡t✐r❛❞❛s✳

❋♦r❛♠ ❝r✐❛❞♦s ❞✐✈❡rs♦s ❣rá✜❝♦s r❡❧❛❝✐♦♥❛♥❞♦ ❛s ❞✐✈❡rs❛s ✈❛r✐á✈❡✐s ❝♦♠ ♦s ♣r❡ç♦s

❝♦❧❡t❛❞♦s ❡ ❛s ✈❛r✐á✈❡✐s ❝✉❥❛ ❞❡♣❡♥❞ê♥❝✐❛ ❝♦♠ ♦ ♣r❡ç♦ s❡ ♠♦str♦✉ ♠❛✐s ✈✐sí✈❡❧ ❝♦♠ ♦s

❣rá✜❝♦s ❝r✐❛❞♦s ❢♦r❛♠ ❛ ✏❛♥t❡❝❡❞ê♥❝✐❛ ❞❛ ❜✉s❝❛✑ ❡ ♦ ✏❛tr✐❜✉t♦ ❞♦ ❞✐❛✑✳ P♦r ❡ss❡ ♠♦t✐✈♦✱

♦s ❣rá✜❝♦s ❝r✐❛❞♦s ❝♦♠ ❡ss❛s ✈❛r✐á✈❡✐s s❡rã♦ ❡①♣♦st♦s ♥♦ ❞❡❝♦rr❡r ❞❡st❡ ✐t❡♠✱ ♣❛r❛ ❝❛❞❛

❡♠♣r❡s❛ ❛ér❡❛ ❡ ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s tr❡❝❤♦s ❡st✉❞❛❞♦s✳

❖s ♣r✐♠❡✐r♦s ❣rá✜❝♦s ❡①♣♦st♦s s❡rã♦ ❜♦①♣❧♦ts ❞♦s ♣r❡ç♦s ❡♠ r❡❧❛çã♦ ❛s ✈❛r✐á✈❡✐s

s✉♣r❛❝✐t❛❞❛s✳ ❊ss❡ t✐♣♦ ❞❡ ❣rá✜❝♦ s❡r✈❡ ♣❛r❛ s❡ t❡r ✉♠❛ ♥♦çã♦ ❡st❛tíst✐❝❛ ❡♥tr❡ ✈❛r✐á✈❡✐s✱

t❡♥❞♦✲s❡ ✉♠❛ ✈✐sã♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♦✉t❧✐❡rs✱ ❞❛ ❧♦❝❛❧✐③❛çã♦ ❞❛ ♠❡❞✐❛♥❛ ❞♦s ✈❛❧♦r❡s ❞❡

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

❞❡ ❝❛❞❛ ✈❛❧♦r ❞❡ ✈❛r✐á✈❡❧✳

❆s ❋✐❣✉r❛s ✺✳✶ ❡ ✺✳✷ sã♦ r❡❢❡r❡♥t❡s ❛♦s ♣r❡ç♦s ❞❛s t❛①❛s ❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆③✉❧

r❡❧❛❝✐♦♥❛❞❛s ❝♦♠ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ❜✉s❝❛✳
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P♦r ♠❡✐♦ ❞❛ ❛♥á❧✐s❡ ❞♦s ❣rá✜❝♦s ❞❡ ❜♦①♣❧♦ts r❡❢❡r❡♥t❡s ❛ ❆③✉❧ é ♣♦ssí✈❡❧ s❡ t❡r ❛s

s❡❣✉✐♥t❡s ❝♦♥❝❧✉sõ❡s✿

✶✳ ❆s ❞✐❢❡r❡♥ç❛s ❡♥tr❡ ♦s tr❡❝❤♦s sã♦ ♠í♥✐♠❛s✱ ♦✉ s❡❥❛✱ ♦s tr❡❝❤♦s ♣♦❞❡♠ s❡r ❝♦♥s✐❞❡✲

r❛❞♦s ✐❣✉❛✐s ♣❛r❛ ♦ ♣❡rí♦❞♦ ❡st✉❞❛❞♦✳

✷✳ P❛ss❛❣❡♥s ♦❜s❡r✈❛❞❛s ❞❡♥tr♦ ❞❡ ✉♠❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ❛té ✶✸ ❞✐❛s ❞❛ ❝♦♠♣r❛ ♦✉ ❝♦♠

✉♠❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❡♥tr❡ ✽✵ ❡ ✾✵ ❞✐❛s tê♠ ✉♠❛ ✈❛r✐â♥❝✐❛ ♠✉✐t♦ ❛❧t❛✱ ♦✉ s❡❥❛✱ sã♦ ♠❛✐s

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

✸✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♣❛ss❛❣❡♥s ❝♦♠ ✶✹ ❡ ✽✵ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✱ ❡♠ ❣❡r❛❧✱ ♣♦ss✉❡♠

✉♠❛ ✈❛r✐â♥❝✐❛ r❡❞✉③✐❞❛✱ ♦✉ s❡❥❛✱ ♥ã♦ ♣♦ss✉❡♠ ✉♠❛ ❣r❛♥❞❡ ❛♠♣❧✐t✉❞❡✱ ❡ ♣♦❞❡♠ s❡r

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

✹✳ ❆❧é♠ ❞✐ss♦✱ t❛♠❜é♠ é ♣♦ssí✈❡❧ ♣❡r❝❡❜❡r q✉❡✱ ♣❛ss❛❣❡♥s ♦❜s❡r✈❛❞❛s ❝♦♠ ✉♠❛ ❛♥t❡✲

❝❡❞ê♥❝✐❛ ❞❡♥tr♦ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ✷✽ ❛ ✹✺ ❞✐❛s t❡♥❞❡♠ ❛ t❡r ✉♠ ✈❛❧♦r r❡❞✉③✐❞♦ ❡♠

s❡✉ ✈❛❧♦r✱ ♦✉ s❡❥❛✱ t❡♦r✐❝❛♠❡♥t❡✱ ♣❛r❛ ❡ss❛ ❡♠♣r❡s❛✱ s❡✉s ♠❡♥♦r❡s ♣r❡ç♦s ❡st❛rã♦ ❡♠

♣❛ss❛❣❡♥s ❝♦♠♣r❛❞❛s ❞❡♥tr♦ ❞❡ss❡ ♣❡rí♦❞♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✳

✺✳ P♦r ♦✉tr♦ ❧❛❞♦✱ ♣❛ss❛❣❡♥s ♦❜s❡r✈❛❞❛s ❝♦♠ ✉♠❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ③❡r♦ ❛ tr❡③❡ ❞✐❛s

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

❆s ❋✐❣✉r❛s ✺✳✸ ❡ ✺✳✹ ❛❜❛✐①♦ ♠♦str❛♠ ♦s ❣rá✜❝♦s ❝♦♠ ❛ ❛♥á❧✐s❡ ❞❡ ❜♦①♣❧♦ts ♣❛r❛ ❛ ❡♠♣r❡s❛

❛ér❡❛ ❆✈✐❛♥❝❛✳
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◆❛ ❛♥á❧✐s❡ ❞♦s ❣rá✜❝♦s ♣❡r❝❡❜❡✲s❡ ❛s ♣♦ssí✈❡✐s ♣r♦♣♦s✐çõ❡s✿

✶✳ ❖s tr❡❝❤♦s ♣♦ss✉❡♠ ✉♠❛ ❧❡✈❡ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ s✐✿ ♦ tr❡❝❤♦ ●❘❯✲❋❖❘ ♣♦ss✉✐ ✉♠❛

✈❛r✐❛çã♦ ♠é❞✐❛ ❛❧t❛ ❛♦ ❧♦♥❣♦ ❞♦s ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✱ ❡♥q✉❛♥t♦ q✉❡ ♦ tr❡❝❤♦ ❋❖❘✲

●❘❯ ❡ss❛ t❡♠ ✉♠ ✐♥t❡r✈❛❧♦ ❡♠ q✉❡ ❛ ✈❛r✐❛çã♦ ❞♦s ✈❛❧♦r❡s ❞♦s ♣r❡ç♦s é ♠❛✐♦r q✉❡ ♦

✈❛❧♦r ♠é❞✐♦ ♣❛r❛ ❛ ❡♠♣r❡s❛✳

✷✳ P❛r❛ ♦ tr❡❝❤♦ ❋❖❘✲●❘❯✱ ♦ ✐♥t❡r✈❛❧♦ ❞❡ ✵ ❛ ✶✺ ❞✐❛s ♣♦ss✉✐ ✉♠❛ ✈❛r✐❛çã♦ ♠é❞✐❛

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

❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ ♠❛✐♦r ❛ ✈❛r✐❛çã♦ s❡ t♦r♥❛ ♠❡♥♦r✳

✸✳ ◆♦ tr❡❝❤♦ ●❘❯✲❋❖❘ ♦ ♣❡rí♦❞♦ ❡♥tr❡ ✷✵ ❡ ✷✼ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ é ♦ ♣❡rí♦❞♦ ❝♦♠

♠❡♥♦r ✈❛r✐❛çã♦ ♥♦s ♣r❡ç♦s✱ ♣♦rt❛♥t♦ ✉♠ ♣❡rí♦❞♦ ❝♦♠ ✉♠❛ ♠❛✐♦r ❛ss❡rt✐✈✐❞❛❞❡✳

❆s ❋✐❣✉r❛s ✺✳✺ ❡ ✺✳✻ ♠♦str❛♠ ❛s ❛♥á❧✐s❡s ♣❛r❛ ❛ ❡♠♣r❡s❛ ●♦❧✳
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❆s ❛♥á❧✐s❡s ❞♦s ●rá✜❝♦s ✺✳✺ ❡ ✺✳✻ ♣❡r♠✐t❡ ❛s s❡❣✉✐♥t❡s ♣r♦♣♦s✐çõ❡s✿

✶✳ ❖s tr❡❝❤♦s ♥ã♦ ❛♣r❡s❡♥t❛♠ ♠✉✐t❛s ❞✐❢❡r❡♥ç❛s ❡♥tr❡ s✐✳ ❖s ♣❡rí♦❞♦s ❞❡ ❣r❛♥❞❡s

✈❛r✐❛çõ❡s ♥♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s sã♦ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ♦s ♠❡s♠♦s✳

✷✳ P❛r❛ ✉♠ ✐♥t❡r✈❛❧♦ ❡♥tr❡ ✵ ❡ ✷✼ ❞✐❛s ❛s ✈❛r✐❛çõ❡s ❞♦s ♣r❡ç♦s sã♦ ❜❛st❛♥t❡ ❛❧t♦✳

✸✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛♣r❡s❡♥t❛♠ ✉♠❛ ✈❛r✐❛çã♦ r❡❞✉③✐❞❛ ♥♦ ✐♥t❡r✲

✈❛❧♦ ❡♥tr❡ ✷✽ ❡ ✻✺ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✳

❆ ❝♦♥❝❧✉sã♦ ❞❛s ❛♥á❧✐s❡s ❞♦s ❜♦①♣❧♦ts ❞♦s ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s ❡♠ r❡❧❛çã♦ à ❛♥t❡✲

❝❡❞ê♥❝✐❛ ❞❛ ❝♦♠♣r❛ s❡ ❢❛③ ❝♦♠ ❛ ❝♦♠♣❛♥❤✐❛ ❛ér❡❛ ▲❆❚❆▼✳

❆s ❋✐❣✉r❛s ✺✳✼ ❡ ✺✳✽ ✐❧✉str❛♠ ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s✳
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❡♠♣r❡s❛ ❛♣r❡s❡♥t❛ ✉♠ ❝♦♠♣♦rt❛♠❡♥t♦ ❜❡♠ ♣❛r❡❝✐❞♦ ♣❛r❛ ❡♠ t♦❞♦s ♦s ❛tr✐❜✉t♦s ❝❛t❡❣♦✲

r✐③❛❞♦s✱ ♣♦✐s ❛ ♠❡❞✐❛♥❛ ♥ã♦ ✈❛r✐❛ ♠✉✐t♦ ❞❡ ✉♠❛ ❝❛t❡❣♦r✐❛ ♣❛r❛ ♦✉tr❛ ❡ ❛ ✈❛r✐❛çã♦ ♥♦s

❜♦①♣❧♦ts ♥ã♦ é ♠✉✐t♦ ❣r❛♥❞❡✳

✺✳✷✳✷ P❛râ♠❡tr♦s ❡st❛tíst✐❝♦s

◆❡st❡ tó♣✐❝♦ s❡rã♦ ❛♣r❡s❡♥t❛❞❛s ❛ s✉♠❛r✐③❛çã♦ ❞♦s ♣r❡ç♦s ♦❜t✐❞♦s ♣❛r❛ ❝❛❞❛ ❡♠♣r❡s❛

❛ér❡❛✱ t❛♠❜é♠ s❡rã♦ ❛♥❛❧✐s❛❞❛s s❡ ❛s ♠é❞✐❛s ❞❡ ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s sã♦ ❡st❛t✐st✐❝❛♠❡♥t❡

✐❣✉❛✐s✱ ❛❧é♠ ❞❡ ❝♦♠♣❛r❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞❡ ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s ❡♠ ❢✉♥çã♦ ❞❛ ❛♥✲

t❡❝❡❞ê♥❝✐❛ ❞❡ ❝♦♠♣r❛✳ ❚♦❞♦s ♦s ❞❛❞♦s ✉t✐❧✐③❛❞♦s ❢♦r❛♠ s✉♠❛r✐③❛❞♦s ❛ ♣❛rt✐r ❞❛ t❛❜❡❧❛

❝♦♥t✐❞❛ ♥♦ ❆♥❡①♦ ❈✳

✺✳✷✳✷✳✶ ❙✉♠❛r✐③❛çã♦ ❞♦s ❞❛❞♦s

❆ s✉♠❛r✐③❛çã♦ ❞♦s ❞❛❞♦s ♦❜t✐❞♦s ❣❡r♦✉ ♦s ♣❛râ♠❡tr♦s ❡st❛tíst✐❝♦s ❡①♣❧✐❝✐t❛❞♦s ♥❛s

❚❛❜❡❧❛s ✺✳✶ ❡ ✺✳✷ ✐❧✉str❛❞❛s ❛ s❡❣✉✐r✱ ❝♦♠ ✈❛❧♦r❡s ♣❛r❛ ♦s tr❡❝❤♦s ●❘❯✲❋❖❘ ❡ ❋❖❘✲●❘❯✱

r❡s♣❡❝t✐✈❛♠❡♥t❡✳

❚❛❜❡❧❛ ✺✳✶✿ ❙✉♠ár✐♦ ❞♦s ❞❛❞♦s r❡❧❛t✐✈♦s ❛♦ tr❡❝❤♦ ●❘❯✲❋❖❘

❚❛❜❡❧❛ ✺✳✷✿ ❙✉♠ár✐♦ ❞♦s ❞❛❞♦s r❡❧❛t✐✈♦s ❛♦ tr❡❝❤♦ ❋❖❘✲●❘❯

P♦❞❡✲s❡ ✐♥❢❡r✐r✱ ♣♦r ♠❡✐♦ ❞♦s ♣❛râ♠❡tr♦s ♦❜t✐❞♦s✱ q✉❡ ♦ tr❡❝❤♦ ❋❖❘✲●❘❯ é ♠❛✐s

❝❛r♦ q✉❡ ♦ tr❡❝❤♦ ●❘❯✲❋❖❘ ❡♠ t♦r♥♦ ❞❡ ✼✪✱ ❡♠ ♠é❞✐❛✳ ❊ss❡ ❝á❧❝✉❧♦ ❢♦✐ r❡❛❧✐③❛❞♦ ❞❡
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❛❝♦r❞♦ ❝♦♠ ❛ ❡q✉❛çã♦ ✻✳

µtrecho =
µAvianca + µAzul + µGol + µLATAM

4
✭✺✳✶✮

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

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

♣❛ss❛❣❡♥s ♥♦s ❞♦✐s tr❡❝❤♦s✳

❈♦♠♣❛r❛t✐✈❛♠❡♥t❡✱ ♣♦❞❡✲s❡ ✐♥❢❡r✐r q✉❡ ❛ ❆✈✐❛♥❝❛ é ❛ ❡♠♣r❡s❛ ❛s ♠❡♥♦r❡s t❛①❛s ❞❡

✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s ❞❡ ♣❛ss❛❣❡♥s ✭σGRU−FOR = 88.0 ❡ σFOR−GRU = 132.0✮❀ ❛ ❆③✉❧ ♣♦ss✉✐ ❛

♠❛✐♦r ♠é❞✐❛ ❞❡ ♣r❡ç♦s✱ ❛❧é♠ ❞❡ ♣♦ss✉✐r t❛♠❜é♠ ❛ ♠❛✐♦r t❛①❛ ♦❜s❡r✈❛❞❛ ✭❘✩ ✸ ✷✼✻✳✵✵✮ ❡

❛s ♠❛✐♦r❡s t❛①❛ ❞❡ ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦ ✭σGRU−FOR = 204.6✻ ❡ σFOR−GRU = 245.8✮ ❛♦ ❧♦♥❣♦

❞♦ ♣❡rí♦❞♦ ❛♥❛❧✐s❛❞♦❀ ❆ ●♦❧ ♣♦ss✉✐ ❛ ♠❡♥♦r t❛①❛ ♦❜s❡r✈❛❞❛ ❛♦ ❧♦♥❣♦ ❞♦ ♣❡rí♦❞♦ ❛♥❛❧✐s❛❞♦

♥♦ tr❡❝❤♦ ●❘❯✲❋❖❘ ❡ ❛ ▲❆❚❆▼ ❛♣r❡s❡♥t❛ ❛ ♠❡♥♦r ♠é❞✐❛ ❞❡ ♣r❡ç♦s ✭µGRU−FOR = 476.0

❡ µFOR−GRU = 504.5✮✳

❆ ✜♠ ❞❡ s❡ ❛♥❛❧✐s❛r ❛ ❞✐str✐❜✉✐çã♦ ❞♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s✱ ❢♦r❛♠ ❝r✐❛❞♦s

❤✐st♦❣r❛♠❛s ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s ❡♠♣r❡s❛s ❡ ❝❛❞❛ ✉♠ ❞♦s tr❡❝❤♦s ❡st✉❞❛❞♦s✳ ❈♦♠ ♦s

❤✐st♦❣r❛♠❛s é ♣♦ssí✈❡❧ s❡ t❡r ♥♦çã♦ ❞❡ q✉❛✐s ❢❛✐①❛s ❞❡ ♣r❡ç♦s sã♦ ❛s ♠❛✐s ✉t✐❧✐③❛❞❛s ♣♦r

❝❛❞❛ ❡♠♣r❡s❛✳ ❖s ●rá✜❝♦s ✺✳✷✵✱ ✺✳✶✼✱ ✺✳✶✽✱ ✺✳✶✾ ❡ ❛ s❡❣✉✐r ♠♦str❛♠ ♦s ❤✐st♦❣r❛♠❛s

r❡❧❛t✐✈♦s ❛s ❡♠♣r❡s❛s ❆③✉❧✱ ❆✈✐❛♥❝❛✱ ●♦❧ ❡ ▲❆❚❆▼✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

❋✐❣✉r❛ ✺✳✶✼✿ ❍✐st♦❣r❛♠❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆③✉❧
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❋✐❣✉r❛ ✺✳✶✽✿ ❍✐st♦❣r❛♠❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆✈✐❛♥❝❛

❋✐❣✉r❛ ✺✳✶✾✿ ❍✐st♦❣r❛♠❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ●♦❧
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❋✐❣✉r❛ ✺✳✷✵✿ ❍✐st♦❣r❛♠❛ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ▲❆❚❆▼

◆❡ss❡s ❤✐st♦❣r❛♠❛s✱ ♣r❡ç♦s ♠❛✐♦r❡s q✉❡ ❘✩ ✷✵✵✵ ❢♦r❛♠ ❝♦♥s✐❞❡r❛❞♦s ♦✉t❧✐❡rs✳ ❖❜✲

s❡r✈❛♥❞♦ ♦s ❤✐st♦❣r❛♠❛s é ♣❡r❝❡♣tí✈❡❧ q✉❡ ♦ tr❡❝❤♦ ❋❖❘✲●❘❯ ♣♦ss✉✐ ❝♦❧✉♥❛s ♠❛✐♦r❡s

❡♠ ❢❛✐①❛s ❞❡ ♣r❡ç♦s ♠❛✐♦r❡s q✉❛♥❞♦ r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ ♦ tr❡❝❤♦ ❞❡ ●❘❯✲❋❖❘✳ ❚❛♠❜é♠

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

q✉❡ ❛s ♦✉tr❛s ❡♠♣r❡s❛s ❛ér❡❛s✱ s❡♥❞♦ s✉❛ ♣r❡❝✐✜❝❛çã♦✱ ❡♠ ❣r❛♥❞❡ ♣❛rt❡✱ ♥❛ ❢❛✐①❛ ❞❡ ❘✩

✹✵✵✳✵✵ ❛ ❘✩ ✻✵✵✳✵✵✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♥♦t❛✲s❡ ♥♦s ❤✐st♦❣r❛♠❛s ❞❛ ❆③✉❧ q✉❡ ❡❧❛ ❛♣r❡s❡♥t❛

✉♠❛ ✈❛r✐❛çã♦ ♠❛✐♦r✱ ❝♦♠ s✉❛s ❝♦❧✉♥❛s s❡♥❞♦ r❡♣r❡s❡♥t❛t✐✈❛s ❛té ❘✩ ✶✻✵✵✳✵✵✳

❆s ❋✐❣✉r❛ ✺✳✷✶ ❡ ❋✐❣✉r❛ ✺✳✷✷ ♠♦str❛♠ ❛s r❡❧❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞❛s ❡♠♣r❡s❛s

❛ér❡❛s ❡ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ❝♦♠♣r❛✳
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❈♦♠ ✐ss♦✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ▲❆❚❆▼ é ❛ ❡♠♣r❡s❛ q✉❡ ♠❛♥té♠ ♦s ♣r❡ç♦s ♠❛✐s

❜❛✐①♦s ♣♦r q✉❛s❡ t♦❞♦ ♦ ♣❡rí♦❞♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✱ ❛ ❆✈✐❛♥❝❛ ♥ã♦ ♣❛r❡❝❡ ❢❛③❡r ✉♠❛ ♠✉❞❛♥ç❛

❞❡ ♣r❡❝✐✜❝❛çã♦ ♠✉✐t♦ s✐❣♥✐✜❝❛t✐✈❛✱ ♣❡r♠❛♥❡❝❡♥❞♦ q✉❛s❡ s❡♠♣r❡ ♣ró①✐♠♦ ❞♦ ♣❛t❛♠❛r ❞♦s

❘✩ ✻✵✵✳✵✵✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ❛ ❆③✉❧ é ❛ ❞❡t❡♥t♦r❛ ❞❛s ♠❛✐♦r❡s ♠é❞✐❛s ❡♥tr❡ ❛s ❡♠♣r❡s❛s

♦❜s❡r✈❛❞❛s✳

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

♣❛r❡❝❡♠ ✈❛r✐❛r ❛ ♣r❡❝✐✜❝❛çã♦ ❞❡ s✉❛s ♣❛ss❛❣❡♥s ❛ér❡❛s ♣r❛t✐❝❛♠❡♥t❡ ❛♦ ♠❡s♠♦ t❡♠♣♦✳

◗✉❛♥❞♦ ❤á ✉♠❛ ❞✐♠✐♥✉✐çã♦ s✐❣♥✐✜❝❛t✐✈❛ ❞❡ ✉♠❛✱ ❛s ♦✉tr❛s t❡♥❞❡♠ ❛ ❛❝♦♠♣❛♥❤á✲❧❛✳ ❉❛

♠❡s♠❛ ❢♦r♠❛✱ q✉❛♥❞♦ ❤á ✉♠ ❛✉♠❡♥t♦ ♥♦ ♣r❡ç♦ ❞❡ ✉♠❛ ❡♠♣r❡s❛✱ ❛s ♦✉tr❛s ❛ ❛❝♦♠♣❛♥❤❛♠✳

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

♣❡❧❛s ❡♠♣r❡s❛s ❛ér❡❛s ♥❛ ♣r❡❝✐✜❝❛çã♦ ❞❡ s✉❛s ♣❛ss❛❣❡♥s ❛ér❡❛s✳

❆❧é♠ ❞✐ss♦✱ ♦s ❣rá✜❝♦s ♠♦str❛♠ q✉❡✱ ♥ã♦ ♥❡❝❡ss❛r✐❛♠❡♥t❡✱ q✉❛♥t♦ ♠❛✐♦r ❛ ❛♥t❡❝❡✲

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

✽✵ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ ♥❛ ❝♦♠♣r❛ ♦❜s❡r✈❛✲s❡ q✉❡ ❛s ♠é❞✐❛s ❞❡ ♣r❡ç♦s ♣♦❞❡♠ s❡r ♠❛✐♦r❡s

q✉❡ ❜✉s❝❛s ❝♦♠ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ✷✽ ❛ ✻✵ ❞✐❛s✳

❖✉tr♦ ❢❛t♦r q✉❡ s✉st❡♥t❛ ❛ ✐❞❡✐❛ ❞❡ q✉❡ ♦ ♣r❡ç♦ ❞❡ ✉♠❛ ❡♠♣r❡s❛ ❛ér❡❛ ✐♥✢✉❡♥❝✐❛

♥♦ ♣r❡ç♦ ❞❛s ♦✉tr❛s é ❛ ❛♥á❧✐s❡ ❞❛s ❝♦rr❡❧❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞♦s ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s

❛ér❡❛s✳ ❆ ❚❛❜❡❧❛ ✺✳✸ ♠♦str❛ ❛s r❡❧❛çõ❡s ❞❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ❝❛❞❛ ✉♠❛ ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s✱

❞✉❛s ❛ ❞✉❛s✱ ♣❛r❛ ♦ tr❡❝❤♦ ●❘❯✲❋❖❘✳

❚❛❜❡❧❛ ✺✳✸✿ ❈♦rr❡❧❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s ♥♦ tr❡❝❤♦ ●❘❯✲❋❖❘

❆ ❚❛❜❡❧❛ ✺✳✹ ♠♦str❛ ❛s ❝♦rr❡❧❛çõ❡s ❡♥tr❡ ❛s ❡♠♣r❡s❛s ♥♦ tr❡❝❤♦ ❋❖❘✲●❘❯✳
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❚❛❜❡❧❛ ✺✳✹✿ ❈♦rr❡❧❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s ♥♦ tr❡❝❤♦ ❋❖❘✲●❘❯

❆ ♣❛rt✐r ❞❛s ❚❛❜❡❧❛ ✺✳✸ ❡ ❚❛❜❡❧❛ ✺✳✹ ♣♦❞❡✲s❡ ❞✐③❡r q✉❡ ❡①✐st❡ ✉♠❛ ❛❧t❛ ❝♦rr❡❧❛çã♦

❡♥tr❡ ❛s ♠é❞✐❛s ❞♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s ❞❛s ❡♠♣r❡s❛s✱ ♦ q✉❡ s✉❣❡r❡ q✉❡ ❡ss❡s

♣r❡ç♦s ❡stã♦ r❡❧❛❝✐♦♥❛❞♦s ❞❡ ❛❧❣✉♠❛ ❢♦r♠❛✳ P❡r❝❡❜❡✲s❡ q✉❡ ❡①✐st❡ ✉♠❛ ♠❛✐♦r ❝♦rr❡❧❛çã♦

♥♦ tr❡❝❤♦ ❋❖❘✲●❘❯ q✉❡ ♥♦ ●❘❯✲❋❖❘✱ ♣♦ré♠ ❛♠❜♦s sã♦ ❜❛st❛♥t❡ ❡❧❡✈❛❞♦s✳

❖✉tr❛ ❛♥á❧✐s❡ r❡❛❧✐③❛❞❛ ❢♦✐ ❛ ✈❡r✐✜❝❛çã♦ ❞❛ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦s ♣r❡ç♦s ♠é❞✐♦s ❞❛s

❡♠♣r❡s❛s ❛ér❡❛s ♥♦s ❞♦✐s tr❡❝❤♦s ❡st✉❞❛❞♦s✳ ❆ ❚❛❜❡❧❛ ✺✳✺ ♠♦str❛ ♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s

❞❡ss❛ ❛♥á❧✐s❡✳

❚❛❜❡❧❛ ✺✳✺✿ ❈♦rr❡❧❛çõ❡s ❡♥tr❡ ❛s ♠é❞✐❛s ❞❡♥tr♦ ❞❡ ❝❛❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ♥♦s tr❡❝❤♦s ●❘❯✲
❋❖❘ ❡ ❋❖❘✲●❘❯

❊ss❛ ❛♥á❧✐s❡ ♠♦str❛ q✉❡ ♦ ♥í✈❡❧ ❞❡ ❝♦rr❡❧❛çã♦ ❡♥tr❡ ♦s tr❡❝❤♦s ❞❡♥tr♦ ❞❡ ❝❛❞❛ ❡♠♣r❡s❛

❛ér❡❛ é ♠✉✐t♦ ❡❧❡✈❛❞♦✱ ❧❡✈❛♥❞♦ ❛ s✉♣♦r q✉❡ ♦s ♣r❡ç♦s ❡♠ ❝❛❞❛ tr❡❝❤♦ sã♦ ♠✉✐t♦ ❞❡♣❡♥❞❡♥t❡s

❡♥tr❡ s✐✳

P❛r❛ ❝♦♥❝❧✉✐r ❛s ❛♥á❧✐s❡s ♦❜❥❡t✐✈❛❞❛s ♥♦ tó♣✐❝♦ ♣r❡s❡♥t❡✱ s❡rã♦ ✐❧✉str❛❞♦s ♦s ❣rá✜❝♦s

❞❛s ♠é❞✐❛s ❞❡ ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s ❛❝r❡s❝❡♥t❛♥❞♦✲s❡ ♦ ❞✉❛s ✈❡③❡s ♦ ❞❡s✈✐♦ ♣❛❞rã♦✱ ♦✉ s❡❥❛✱

♦s ❣rá✜❝♦s ♠♦str❛♠ ♦ ✐♥t❡r✈❛❧♦ ❞❡ ✈❛❧♦r❡s ♠❛✐s ♣r♦✈á✈❡✐s ❞❡ ♣r❡ç♦ ✭✾✺✪ ❞❡ ❝♦♥✜❛❜✐❧✐❞❛❞❡✱

❛❞♠✐t✐♥❞♦ ❞✐str✐❜✉✐çã♦ ♥♦r♠❛❧✮ ♣❛r❛ ❝❛❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ❛♦ ❧♦♥❣♦ ❞❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡

❜✉s❝❛✳ ❖s ●rá✜❝♦s ✺✳✷✸ ❡ ✺✳✷✹ ♠♦str❛♠ ♦s ✐♥t❡r✈❛❧♦s ❞❡ ♣r❡ç♦s ♠❛✐s ♣r♦✈á✈❡✐s ♣❛r❛

❛ ❡♠♣r❡s❛ ❆③✉❧✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♦s ●rá✜❝♦s ✺✳✷✺ ❡ ✺✳✷✻ ♠♦str❛♠ ♦s ✐♥t❡r✈❛❧♦s ♣❛r❛ ❛

❡♠♣r❡s❛ ❆✈✐❛♥❝❛✱ ♦s ●rá✜❝♦s ✺✳✷✼ ❡ ✺✳✷✽ ♠♦str❛♠ ♦s ✐♥t❡r✈❛❧♦s ♣❛r❛ ❛ ❡♠♣r❡s❛ ●♦❧ ❡ ♦s

●rá✜❝♦s ✺✳✷✾ ❡ ✺✳✸✵ ♠♦str❛♠ ♦s ✐♥t❡r✈❛❧♦s ♣❛r❛ ❛ ❡♠♣r❡s❛ ▲❆❚❆▼✳
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❆ ❛♥á❧✐s❡ ♦❜s❡r✈❛❞❛ ♥♦s ❣rá✜❝♦s ❞❡✜♥❡ ❞❡ ♠❛♥❡✐r❛ ♠❛✐s ❞❡t❛❧❤❛❞❛ ❝♦♠♦ ❢✉♥❝✐♦♥❛ ❛

✈❛r✐❛çã♦ ❞♦s ♣r❡ç♦s ❡♠ ❝❛❞❛ ✉♠❛ ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s ❜r❛s✐❧❡✐r❛s✳ ❊❧❛ ♥♦s ♣❡r♠✐t❡ ♦❜s❡r✈❛r

❡♠ ♠♦♠❡♥t♦s ❛s ❡♠♣r❡s❛s ❡stã♦ ♠❛✐s s✉s❝❡♣tí✈❡✐s ❛ ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s ❡ ❡♠ q✉❛✐s ❞❡ss❡s

♠♦♠❡♥t♦s ❞❡ ✈❛r✐❛çã♦ s❡rá ♣♦ssí✈❡❧ s❡ t❡r ♣❛ss❛❣❡♥s ♠❛✐s ❝❛r❛s✳ ❖s ❣rá✜❝♦s ♠♦str❛♠ q✉❡✱

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

é r❡❧❛t✐✈❛♠❡♥t❡ ❛❧t♦✱ q✉❡ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ❡♥tr❡ ✵ ❡ ✷✼ ❞✐❛s✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡✱ ♣❛r❛

t♦❞❛s ❛s ❡♠♣r❡s❛s ❡st✉❞❛s✳

❖ ●rá✜❝♦ ✺✳✷✸ ♠♦str❛ q✉❡ ❛ ❆③✉❧ t❡♠ ✉♠ ✐♥t❡r✈❛❧♦ ❞❡ ♣r❡❝✐✜❝❛çã♦ ❜❡♠ ❛❜r❛♥❣❡♥t❡

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

✈❛r✐❛çõ❡s ❡♠ ❢✉♥çã♦ ❞♦ t❡♠♣♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✳ ❊♥q✉❛♥t♦ ✐ss♦✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ♥♦

●rá✜❝♦ ✺✳✷✺ q✉❡ ❛ ❆✈✐❛♥❝❛ ♣♦ss✉✐ ✉♠❛ ❝✉r✈❛ ❞❡ ✐♥t❡r✈❛❧♦ ❞❡ ♣r❡ç♦s ❞❡❧❣❛❞❛✱ ❝♦♥✜r♠❛♥❞♦

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

t❡♠♣♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✳ P♦r ♦✉tr♦ ❧❛❞♦✱ ♥♦t❛✲s❡ ❛♥á❧✐s❡ ❞♦ ●rá✜❝♦ ✺✳✷✼ q✉❡ ❛ ❡♠♣r❡s❛

❛ér❡❛ ●♦❧ ♣♦ss✉✐ três ♠♦♠❡♥t♦s ❜❡♠ ❞❡✜♥✐❞♦s q✉❛♥t♦ ❛♦ ✐♥t❡r✈❛❧♦ ❞❡ ♣r❡❝✐✜❝❛çã♦✿ ❞♦✐s

❝♦♠ ❛❧t❛s ✈❛r✐❛çõ❡s r❡❧❛t✐✈❛s✱ ✉♠ ❡♥tr❡ ✵ ❡ ✸✵ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ ❡ ♦✉tr♦ ❡♥tr❡ ✻✵ ❡ ✾✵

❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✱ ❡ ✉♠ ❝♦♠ ❜❛✐①❛s ✈❛r✐❛çõ❡s ❡♥tr❡ ✸✵ ❡ ✻✵ ❞✐❛s✳

✺✳✸ ❘❡❛❧✐③❛r ♣r❡✈✐sõ❡s ❞❡ ♣r❡ç♦s

✺✳✸✳✶ ❉❡s❝r✐çã♦ ❡ ♣r❡♣❛r❛çã♦ ❞♦s ❞❛❞♦s

◆❡st❡ tó♣✐❝♦ s❡rã♦ ♠♦str❛❞❛s ♣r❡✈✐sõ❡s ❞❡ ♣r❡ç♦s ♣♦r ♠❡✐♦ ❞❛s ❛♥á❧✐s❡s ❞♦s ❞❛❞♦s

♦❜t✐❞♦s ❡ ♦ ❡rr♦ ♠é❞✐♦ ♦❜t✐❞♦ ♥❡ss❛s ♣r❡✈✐sõ❡s ❡♠ ❝♦♠♣❛r❛çã♦ ❝♦♠ ♦s ♣r❡ç♦s r❡❛✐s ❝♦✲

❧❡t❛❞♦s✳ ❆ ♣❛rt✐r ❞♦ ❡rr♦ ♦❜t✐❞♦✱ ♣♦❞❡✲s❡ t❡r ✐❞❡✐❛ ❞♦ ♥í✈❡❧ ❞❡ ❝♦♥✜❛♥ç❛ ❞❛s ♣r❡✈✐sõ❡s

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

♠é❞✐❛✱ ♥❛ ❝♦♠♣r❛ ❞❡ ♣❛ss❛❣❡♥s✳

❆ ♣r❡✈✐sã♦ ❞❡ ♣r❡ç♦s ❢♦✐ r❡❛❧✐③❛❞❛ ❡♠ ❞♦✐s ♣❛ss♦s✿ ♦ ♣r✐♠❡✐r♦ ❢♦✐ ❝❧❛ss✐✜❝❛r ❡♠ q✉❡

❝❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦ ❝❛❞❛ ❧✐♥❤❛ ❞❛ ❜❛s❡ ❡st❛r✐❛ ❞❛❞♦ ♦ ♣r❡ç♦ ♦❜t✐❞♦ ❡✱ ❛♣ós ❛ ❝❧❛ss✐✜❝❛çã♦✱

♣r❡✈❡r ♦ ♣r❡ç♦ ❞❛q✉❡❧❛ ♣❛ss❛❣❡♠ ♠❡❞✐❛♥t❡ ❛ ❛♥á❧✐s❡s ❞❡ r❡❣r❡ssã♦ ❧✐♥❡❛r✳ ❆ ❜❛s❡ ❞❡ ❞❛❞♦s

✉t✐❧✐③❛❞❛ ♣♦❞❡ s❡r ❡♥❝♦♥tr❛❞❛ ♥♦ ❆♥❡①♦ ❈✱ ❝♦♥t✐❞♦ ♥♦ ❈❉ ❞❡st❡ tr❛❜❛❧❤♦✳

❉❡ ✐♥í❝✐♦✱ ♦s ♣r❡ç♦s ❢♦r❛♠ ❝❛t❡❣♦r✐③❛❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❢❛✐①❛s ❞❡ ♣r❡ç♦s ♣ré✲❞❡✜♥✐❞❛s✳

❆s ❝❛t❡❣♦r✐❛s ❝r✐❛❞❛s ❡ s✉❛s r❡s♣❡❝t✐✈❛s ❢❛✐①❛s ❞❡ ♣r❡ç♦ sã♦ ❡①♣♦st❛s ♥❛ ❚❛❜❡❧❛ ✺✳✻✳
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❚❛❜❡❧❛ ✺✳✻✿ ❈❛t❡❣♦r✐❛s ❝r✐❛❞❛s ♣❛r❛ ❝❧❛ss✐✜❝❛çã♦ ❞❡ ❢❛✐①❛s ❞❡ ♣r❡ç♦s

❆s ✈❛r✐á✈❡✐s q✉❡ s❡r✐❛♠ ✉t✐❧✐③❛❞❛s ♥♦ ♠♦❞❡❧♦ sã♦ ♠♦str❛❞❛s ♥❛ ❚❛❜❡❧❛ ✺✳✼✱ ❛❧é♠ ❞♦s

s❡✉s ♣♦ssí✈❡✐s ✈❛❧♦r❡s✳

❚❛❜❡❧❛ ✺✳✼✿ ❉❡s❝r✐çã♦ ❞❛s ✈❛r✐á✈❡✐s ✉t✐❧✐③❛❞❛s

P♦ré♠✱ ♣❡r❝❡❜❡✉✲s❡ q✉❡ ❛s ✈❛r✐á✈❡✐s ✏◆♦♠❡❴❉✐❛✑ ❡ ✏❋❞s❴❙❡♠✑ sã♦ ❧✐♥❡❛r♠❡♥t❡ ❞❡✲

♣❡♥❞❡♥t❡s ❡✱ ♣♦r ✐ss♦✱ ❛❝❛❜❛♠ ♣r❡❥✉❞✐❝❛♥❞♦ ❛ ♣r❡✈✐sã♦ ❞♦ ♣r❡ç♦ ❞❛ ♣❛ss❛❣❡♠ ♥♦ ♠♦♠❡♥t♦

❡♠ q✉❡ ♦s ♠♦❞❡❧♦s ❞❡ r❡❣r❡ssã♦ sã♦ ♠♦♥t❛❞♦s✳ P♦r ✐ss♦✱ ✉t✐❧✐③♦✉✲s❡ ♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦♥✲

t✐♥❣ê♥❝✐❛ ♣r♦♣♦st♦ ♣♦r P❡❛rs♦♥ ♣❛r❛ ♠❡❞✐❞❛ ❞❡ ❛ss♦❝✐❛çã♦ ❡♥tr❡ ❞✉❛s ✈❛r✐á✈❡✐s ❛ ✜♠ ❞❡

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

❖ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦♥t✐♥❣ê♥❝✐❛ t❡♠ ✉♠ ✈❛❧♦r ♠í♥✐♠♦ ❞❡ ✵ ❡ ✉♠ ♠á①✐♠♦ ❞❡ ✶✳ ◗✉❛♥t♦

♠❛✐s ♣ró①✐♠♦ ❞❡ ✉♠❛ ♦ ❝♦❡✜❝✐❡♥t❡ ❝❛❧❝✉❧❛❞♦ ♣❛r❛ ✉♠❛ ✈❛r✐á✈❡❧✱ ♠❛✐s ❛ss♦❝✐❛❞❛ ❡❧❛ ❡stá

❛♦ ♣❛râ♠❡tr♦ ❡st✉❞❛❞♦✳ ❊❧❡ é ❞❛❞♦ ♣❡❧❛ s❡❣✉✐♥t❡ ❡q✉❛çã♦✿

P =

√

Q2

obs

n+Q2

obs

✭✺✳✷✮

♦♥❞❡ n é ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♦❜s❡r✈❛çõ❡s ❡ Q2

obs ❝❛❧❝✉❧❛✲s❡ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✿

Q2

obs =
r

∑

i=1

c
∑

j=1

Oij − Eij

Eij

✭✺✳✸✮

❝♦♠ Oij s❡♥❞♦ ❛s ❢r❡q✉ê♥❝✐❛s ♦❜s❡r✈❛❞❛s ❡ Eijs❡♥❞♦ ❛s ❢r❡q✉ê♥❝✐❛s ❡s♣❡r❛❞❛s ♥♦

t❡st❡ q✉✐✲q✉❛❞r❛❞♦ ❞❡ ✐♥❞❡♣❡♥❞ê♥❝✐❛✳
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❆ ❚❛❜❡❧❛ ✺✳✽ ♠♦str❛ ♦s ✈❛❧♦r❡s ❝❛❧❝✉❧❛❞♦s ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s ✈❛r✐á✈❡✐s ❡st✉❞❛❞❛s✳

❚❛❜❡❧❛ ✺✳✽✿ ❈♦❡✜❝✐❡♥t❡s ❞❡ ❝♦♥t✐♥❣ê♥❝✐❛ ♦❜t✐❞♦s

❆ ♣❛rt✐r ❞❛ ❚❛❜❡❧❛ ✺✳✽ ♣❡r❝❡❜❡♠♦s q✉❡ ❛ ✈❛r✐á✈❡❧ ✏❆♥t❡❝❡❞ê♥❝✐❛✑ ❡ ✏❊♠♣r❡s❛✑ ♣♦s✲

s✉❡♠ ✉♠❛ ❣r❛♥❞❡ ❛ss♦❝✐❛çã♦ ❝♦♠ ❛ ❝❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦✱ ❡♥q✉❛♥t♦ q✉❡ ❛s ✈❛r✐á✈❡✐s ✏❍♦rár✐♦✑✱

✏❋❞s❴❙❡♠✑ ❡ ✏❚r❡❝❤♦✑ ♣r❛t✐❝❛♠❡♥t❡ ♥ã♦ ❡stã♦ ❛ss♦❝✐❛❞❛s✳

◆❛ ❛♥á❧✐s❡ ❞❡ r❡❣r❡ssã♦ ♣❡r❝❡❜❡✲s❡ q✉❡ ❛s ✈❛r✐á✈❡✐s ✏❋❞s❴❙❡♠✑ ❡ ✏◆♦♠❡❴❉✐❛✑ sã♦

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

❞❡❧❛s ❞❡✈❡r✐❛ s❛✐r ❞♦ ♠♦❞❡❧♦✳ ❱❡r✐✜❝❛♥❞♦✲s❡ q✉❡ ❛ ✈❛r✐á✈❡❧ ✏❋❞s❴❙❡♠✑ ♣♦ss✉✐ ✉♠❛ ❛ss♦✲

❝✐❛çã♦ ♠✉✐t♦ ♣❡q✉❡♥❛ ❝♦♠ ❛ ✈❛r✐á✈❡❧ ✏❈❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦✑✱ ❡❧❛ ❢♦✐ ❡s❝♦❧❤✐❞❛ ♣❛r❛ s❛✐r ❞♦

♠♦❞❡❧♦✳

P♦rt❛♥t♦✱ ♣❛r❛ ❛ ❝♦♥str✉çã♦ ❞♦ ♠♦❞❡❧♦✱ ❛s ✈❛r✐á✈❡✐s ✏❍♦rár✐♦✑✱ ✏❆♥t❡❝❡❞ê♥❝✐❛✑✱ ✏▼ês

❞❛ ✈✐❛❣❡♠✑✱ ✏◆♦♠❡ ❞♦ ❞✐❛✑✱ ✏❆tr✐❜✉t♦ ❞♦ ❞✐❛✑ ❡ ✏❚r❡❝❤♦✑ ❢♦r❛♠ ❛s ✈❛r✐á✈❡✐s ✉t✐❧✐③❛❞❛s ♥❛

❞❡s❝r✐çã♦ ❞♦s ♠♦❞❡❧♦s ❝r✐❛❞♦s ♣❛r❛ ❛ ❞❡s❝r✐çã♦ ❞♦ ♣r♦❜❧❡♠❛✳

✺✳✸✳✷ ❘❛♥❞♦♠ ❋♦r❡st

P❛r❛ s❡ ✐♥✐❝✐❛r ❛ ♣r❡✈✐sã♦ ❞♦s ♣r❡ç♦s ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s t♦r♥♦✉✲s❡ ♥❡❝❡ssár✐♦✱

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

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

❛ s❡ r❡❛❧✐③❛r ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛ ❜❛s❡ ❞❡ ❞❛❞♦s ❢♦✐ ♦ ❘❛♥❞♦♠ ❋♦r❡st✳

❋♦r❛♠ ❝r✐❛❞♦s q✉❛tr♦ ❛❧❣♦r✐t♠♦s ❞❡ ❝❧❛ss✐✜❝❛çã♦ ❞❡ss❡ t✐♣♦✱ ✉♠ ♣❛r❛ ❝❛❞❛ ❡♠♣r❡s❛

❛ér❡❛✳ ❖s ❛❧❣♦r✐t♠♦s ❝r✐❛❞♦s ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s ❡♠♣r❡s❛s ♣♦ss✉❡♠ ♦s ♠❡s♠♦s ♣❛râ♠❡tr♦s

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

❞❡ ❝❛❞❛ ✉♠❛ ✜❝❛ ❝♦♠ ❛ ♠á①✐♠❛ ❡✜❝✐ê♥❝✐❛ ❝♦♠ ♦s ♠❡s♠♦s ♣❛râ♠❡tr♦s✳ ❈❛❞❛ ❘❛♥❞♦♠

❋♦r❡st é ❞❡✜♥✐❞♦ ♣❡❧♦ ♥ú♠❡r♦ ❞❡ ár✈♦r❡s q✉❡ sã♦ ❝r✐❛❞❛s ❡♠ ❝❛❞❛ ♠♦❞❡❧♦ ❡ ♣❡❧♦ ♥ú♠❡r♦

❞❡ ✈❛r✐á✈❡✐s ✉t✐❧✐③❛❞❛s ♣❛r❛ ♣r❡❞✐çã♦ ♥♦s ♥ós ❞❡ ❝❛❞❛ ár✈♦r❡✳ ◆♦ ♠♦❞❡❧♦ ♠❛✐s ❡✜❝✐❡♥t❡



❈❆P❮❚❯▲❖ ✺✳ ❆◆➪▲■❙❊❙ ❉❊ ❘❊❙❯▲❚❆❉❖❙ ✼✽

❡♥❝♦♥tr❛❞♦✱ ❡♥❝♦♥tr♦✉✲s❡ q✉❡ ♦ ♥ú♠❡r♦ ❞❡ ár✈♦r❡s ✉t✐❧✐③❛❞❛s s❡r✐❛ ❞❡ ✷✵✵ ❡ ♦ ♥ú♠❡r♦ ❞❡

✈❛r✐á✈❡✐s s❡r✐❛ ❞❡ ✷ ♣♦r ❝❛❞❛ ♥ó✳

P❛r❛ ❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆③✉❧✱ ❢♦✐ ♦❜t✐❞♦ ✉♠ r❡s✉❧t❛❞♦ ❝♦♠ ✉♠❛ ♣r❡❝✐sã♦ ❞❡ ✼✻✳✹✽✪✳

❆ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ é ♠❛tr✐③ ♥❛ q✉❛❧ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞❛ ❛ r❡❧❛çã♦ ❡♥tr❡ ♦s ✈❛❧♦r❡s

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

➱ ❛ ♣❛rt✐r ❞❡❧❛ q✉❡ é ❝❛❧❝✉❧❛❞❛ ❛ ♣r❡❝✐sã♦ ❞♦ ❛❧❣♦r✐t♠♦✱ ❢❛③❡♥❞♦✲s❡

Precisão =
tr(Matriz de confusão)

Soma(Matriz de confusão)
✭✺✳✹✮

❆ ❚❛❜❡❧❛ ✺✳✾ ♠♦str❛ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ❝♦♠♦ r❡s✉❧t❛❞♦ ❞♦ ♠♦❞❡❧♦ ♣❛r❛ ❛

❆③✉❧✳

❚❛❜❡❧❛ ✺✳✾✿ ❚❛❜❡❧❛ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❛ ❡♠♣r❡s❛ ❆③✉❧

❆ ❋✐❣✉r❛ ✺✳✸✶ ♠♦str❛ ❛ ❡✈♦❧✉çã♦ ❞♦ ❡rr♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✱ ❡♥q✉❛♥t♦

q✉❡ ❛ ❋✐❣✉r❛ ✺✳✸✷ ♠♦str❛ ♦ ♥í✈❡❧ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ❡ss❡ ♠♦❞❡❧♦✳ ❖

♥í✈❡❧ ❞❡ ✐♠♣♦rtâ♥❝✐❛ é ♠❡❞✐❞♦ ♣♦r ♠❡✐♦ ❞♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ●✐♥✐✱ ♥♦ q✉❛❧✱ q✉❛♥t♦ ♠❛✐♦r✱

♠❛✐s ✐♠♣♦rt❛♥t❡ ❛ ✈❛r✐á✈❡❧ é ♥❛ ❞❡s❝r✐çã♦ ❞❛q✉❡❧❡ ♠♦❞❡❧♦✳



❈❆P❮❚❯▲❖ ✺✳ ❆◆➪▲■❙❊❙ ❉❊ ❘❊❙❯▲❚❆❉❖❙ ✼✾

❋✐❣✉r❛ ✺✳✸✶✿ ❊✈♦❧✉çã♦ ❝♦♠ ❡rr♦ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞♦ ♥➦ ❞❡ ár✈♦r❡s ♥♦ ♠♦❞❡❧♦ ❞❛ ❆③✉❧

❋✐❣✉r❛ ✺✳✸✷✿ ■♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❡ ❘❋ ❞❛ ❡♠♣r❡s❛ ❆③✉❧

P❛r❛ ❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆✈✐❛♥❝❛✱ ❢♦✐ ♦❜t✐❞♦ ✉♠ r❡s✉❧t❛❞♦ ❝♦♠ ✉♠❛ ♣r❡❝✐sã♦ ❞❡ ✽✷✳✵✾✪✳

❆ ❚❛❜❡❧❛ ✺✳✶✵ ♠♦str❛ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ❝♦♠♦ r❡s✉❧t❛❞♦ ❞♦ ♠♦❞❡❧♦ ♣❛r❛ ❛

❆✈✐❛♥❝❛✳
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❚❛❜❡❧❛ ✺✳✶✵✿ ❚❛❜❡❧❛ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❛ ❡♠♣r❡s❛ ❆③✉❧

❆ ❋✐❣✉r❛ ✺✳✸✸ ♠♦str❛ ❛ ❡✈♦❧✉çã♦ ❞♦ ❡rr♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✱ ❡♥q✉❛♥t♦

q✉❡ ❛ ❋✐❣✉r❛ ✺✳✸✹ ♠♦str❛ ♦ ♥í✈❡❧ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ❡ss❡ ♠♦❞❡❧♦✳

❋✐❣✉r❛ ✺✳✸✸✿ ❊✈♦❧✉çã♦ ❝♦♠ ❡rr♦ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞♦ ♥➦ ❞❡ ár✈♦r❡s ♥♦ ♠♦❞❡❧♦ ❞❛ ❆✈✐❛♥❝❛



❈❆P❮❚❯▲❖ ✺✳ ❆◆➪▲■❙❊❙ ❉❊ ❘❊❙❯▲❚❆❉❖❙ ✽✶

❋✐❣✉r❛ ✺✳✸✹✿ ■♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❡ ❘❋ ❞❛ ❡♠♣r❡s❛ ❆✈✐❛♥❝❛

❏á ♣❛r❛ ❛ ❡♠♣r❡s❛ ❛ér❡❛ ●♦❧✱ ❢♦✐ ♦❜t✐❞♦ ✉♠ r❡s✉❧t❛❞♦ ❝♦♠ ✉♠❛ ♣r❡❝✐sã♦ ❞❡ ✽✷✳✻✵✪✳

❆ ❚❛❜❡❧❛ ✺✳✶✶ ♠♦str❛ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ❝♦♠♦ r❡s✉❧t❛❞♦ ❞♦ ♠♦❞❡❧♦ ♣❛r❛ ❛ ●♦❧✳

❚❛❜❡❧❛ ✺✳✶✶✿ ❚❛❜❡❧❛ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❛ ❡♠♣r❡s❛ ●♦❧

❆ ❋✐❣✉r❛ ✺✳✸✺ ♠♦str❛ ❛ ❡✈♦❧✉çã♦ ❞♦ ❡rr♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✱ ❡♥q✉❛♥t♦

q✉❡ ❛ ❋✐❣✉r❛ ✺✳✸✻ ♠♦str❛ ♦ ♥í✈❡❧ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ❡ss❡ ♠♦❞❡❧♦✳
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❋✐❣✉r❛ ✺✳✸✺✿ ❊✈♦❧✉çã♦ ❝♦♠ ❡rr♦ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞♦ ♥➦ ❞❡ ár✈♦r❡s ♥♦ ♠♦❞❡❧♦ ❞❛ ●♦❧

❋✐❣✉r❛ ✺✳✸✻✿ ■♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❡ ❘❋ ❞❛ ❡♠♣r❡s❛ ●♦❧

P❛r❛ ❛ ❡♠♣r❡s❛ ❛ér❡❛ ▲❆❚❆▼✱ ❢♦✐ ♦❜t✐❞♦ ✉♠ r❡s✉❧t❛❞♦ ❝♦♠ ✉♠❛ ♣r❡❝✐sã♦ ❞❡ ✼✺✳✾✷✪✳

❆ ❚❛❜❡❧❛ ✺✳✶✷ ♠♦str❛ ❛ ♠❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ❝♦♠♦ r❡s✉❧t❛❞♦ ❞♦ ♠♦❞❡❧♦ ♣❛r❛ ❛

▲❆❚❆▼✳
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❚❛❜❡❧❛ ✺✳✶✷✿ ❚❛❜❡❧❛ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❛ ❡♠♣r❡s❛ ▲❆❚❆▼

❆ ❋✐❣✉r❛ ✺✳✸✼ ♠♦str❛ ❛ ❡✈♦❧✉çã♦ ❞♦ ❡rr♦ ♥❛ ♣r❡✈✐sã♦ ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✱ ❡♥q✉❛♥t♦

q✉❡ ❛ ❋✐❣✉r❛ ✺✳✸✽ ♠♦str❛ ♦ ♥í✈❡❧ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ❡ss❡ ♠♦❞❡❧♦✳

❋✐❣✉r❛ ✺✳✸✼✿ ❊✈♦❧✉çã♦ ❝♦♠ ❡rr♦ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞♦ ♥➦ ❞❡ ár✈♦r❡s ♥♦ ♠♦❞❡❧♦ ❞❛ ▲❆❚❆▼
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❋✐❣✉r❛ ✺✳✸✽✿ ■♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❛r❛ ♦ ♠♦❞❡❧♦ ❞❡ ❘❋ ❞❛ ❡♠♣r❡s❛ ▲❆❚❆▼

P❡r❝❡❜❡✲s❡ ❞❡ss❡s ♠♦❞❡❧♦s q✉❡ ❛ ♣r❡❝✐sã♦ ♣❛r❛ ❝❛❞❛ ✉♠ ❞❡❧❡s ♣❡rt❡♥❝❡ ❛♦ ✐♥t❡r✈❛❧♦

❡♥tr❡ ✼✺✪ ❡ ✽✸✪✱ q✉❡ ♥ã♦ é ♦ ✐❞❡❛❧✱ ♣♦ré♠ é ✉♠ ✐♥t❡r✈❛❧♦ r❛③♦á✈❡❧✳ ❆❧é♠ ❞✐ss♦✱ ♣♦❞❡✲s❡

♣❡r❝❡❜❡r✱ ♣♦r ♠❡✐♦ ❞♦ ❣rá✜❝♦ ❞❡ ✐♠♣♦rtâ♥❝✐❛✱ q✉❡ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❡ ♦ ♠ês ❞❛ ✈✐❛❣❡♠ sã♦

❞❡ ❢✉♥❞❛♠❡♥t❛❧ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ ❛ ❝❧❛ss✐✜❝❛çã♦ ♥♦s ♠♦❞❡❧♦s✱ ❡♥q✉❛♥t♦ q✉❡ ♦ ❚r❡❝❤♦ ❡ ♦

❍♦rár✐♦ ♥ã♦ sã♦ ❢✉♥❞❛♠❡♥t❛✐s ♣❛r❛ ❡ss❛ ❝❧❛ss✐✜❝❛çã♦✳

❈♦♠ ♦s ♠♦❞❡❧♦s ❞❡ ❝❧❛ss✐✜❝❛çã♦ ❝r✐❛❞♦s✱ r❡❛❧✐③♦✉✲s❡ ❛ ♣r❡✈✐sã♦ ❞♦s ♣r❡ç♦s ♣❛r❛ ❝❛❞❛

❧✐♥❤❛ ❡①✐st❡♥t❡ ♥❛ ❜❛s❡ ❛ ✜♠ ❞❡ s❡r t❡r ❡ ❝♦♠♣❛r❛r ❛ ❝❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦ ♣r❡✈✐st❛ ❡ ❛

❝❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦ r❡❛❧✳ ❖s ✈❛❧♦r❡s ♦❜t✐❞♦s sã♦ ♠♦str❛❞♦s ♥❛ ❚❛❜❡❧❛ ✺✳✶✸✳

❚❛❜❡❧❛ ✺✳✶✸✿ ▼❛tr✐③ ❞❡ ❝♦♥❢✉sã♦ ♦❜t✐❞❛ ❛♣ós ♣r❡✈✐sã♦ ❝♦♠ ❛ ❜❛s❡ ❞❡ ❞❛❞♦s ❝♦♠♣❧❡t❛

❆ ❚❛❜❡❧❛ ✺✳✶✸ ♠♦str❛ q✉❡ ♦ ♠♦❞❡❧♦ ❞❡ ❝❧❛ss✐✜❝❛çã♦ ♣♦ss✉✐ ✉♠❛ ♣r❡❝✐sã♦ ❞❡ ✼✽✳✽✶✪
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♣❛r❛ ❛ ❝❧❛ss✐✜❝❛çã♦ ❞❛ ❜❛s❡ ❞❡ ❞❛❞♦s✳ ❖ ♣ró①✐♠♦ ♣❛ss♦ ❢♦✐ s❡ ❝r✐❛r ✉♠ ♠♦❞❡❧♦ ❞❡ ♣r❡✈✐sã♦

❞♦s ♣r❡ç♦s✱ ♦ q✉❡ ❢♦✐ ♦❜t✐❞♦ ♣♦r ♠❡✐♦ ❞❡ ❛♥á❧✐s❡s ❞❡ r❡❣r❡ssõ❡s✳

✺✳✸✳✸ ❘❡❣r❡ssã♦

P❛r❛ s❡ t❡r ✉♠ ♠♦❞❡❧♦ ❞❡ ♣r❡✈✐sã♦ ❞❛s ♣❛ss❛❣❡♥s ❛ér❡❛s ❢♦✐ ✉t✐❧✐③❛❞♦ ❛♥á❧✐s❡s ❞❡

r❡❣r❡ssõ❡s✳ ❆ ❡str❛té❣✐❛ ✉t✐❧✐③❛❞❛ ♣❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❞❛s r❡❣r❡ssõ❡s ❢♦✐ ❝r✐❛r ✉♠❛ ♣❛r❛ ❝❛❞❛

❝❛t❡❣♦r✐❛ ❞❡ ♣r❡ç♦ ❡ ❡♠♣r❡s❛ ❛ér❡❛✱ ♦✉ s❡❥❛✱ ❢♦r❛♠ ❝r✐❛❞❛s 6 categorias x 4 empresas = 24

r❡❣r❡ssõ❡s✳ ❊ss❛ ❛çã♦ ❢♦✐ t♦♠❛❞❛ ♣♦r ❞♦✐s ♠♦t✐✈♦s✿

✶✳ ❖ ♣r✐♠❡✐r♦ é q✉❡ ❛ ❢❛✐①❛ ❞❡ ♣r❡ç♦s ❡①✐st❡♥t❡s ♥❛ ❜❛s❡ ❞❡ ❞❛❞♦s t❡♠ ✉♠❛ ❛♠♣❧✐t✉❞❡

♠✉✐t♦ ❣r❛♥❞❡✱ ♣♦ré♠ ❡stá ❝♦♥❝❡♥tr❛❞❛ ❛❜❛✐①♦ ❞♦s ❘✩ ✽✵✵✳✵✵✱ ♦ q✉❡ ❢❛③ ❝♦♠ q✉❡

❛ r❡❣r❡ssã♦ t❡♥❤❛ ✉♠❛ t❡♥❞ê♥❝✐❛ ❞❡ ❡♥❝♦♥tr❛r ✈❛❧♦r❡s ♠✉✐t♦ ♠❛✐s ❜❛✐①♦s q✉❛♥❞♦

♦s ♣r❡ç♦s ♦r✐❣✐♥❛✐s ❢♦r❡♠ ❛❧t♦s✳ ▲♦❣♦✱ ♦ ♣r✐♠❡✐r♦ ♠♦t✐✈♦ s❡rá ♣❛r❛ t❡♥t❛r t❡r ✉♠❛

♠❡❧❤♦r ♣r❡❝✐sã♦ ❡♠ t♦❞❛s ❛s ❝❛t❡❣♦r✐❛s ❞❡ ♣r❡ç♦s✳

✷✳ ❖ s❡❣✉♥❞♦ é q✉❡ ❝❛❞❛ ❡♠♣r❡s❛✱ t❡♦r✐❝❛♠❡♥t❡✱ ♣♦ss✉✐ ✉♠❛ ❡str❛té❣✐❛ ❞❡ ♣r❡❝✐✜❝❛çã♦

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

❆ s❡❣✉✐r s❡rã♦ ✐❧✉str❛❞❛s t♦❞♦s ♦s ❝♦❡✜❝✐❡♥t❡s ♦❜t✐❞♦s ♣❛r❛ ❝❛❞❛ ✉♠❛ ❞❛s r❡❣r❡ssõ❡s ❝❛❧✲

❝✉❧❛❞❛s✳ ❆s ❚❛❜❡❧❛s ✺✳✶✹✱ ✺✳✶✺✱ ✺✳✶✻✱ ✺✳✶✼✱ ✺✳✶✽ ❡ ✺✳✶✾ ✐❧✉str❛♠ ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s ♣❛r❛ ♦s

❝♦❡✜❝✐❡♥t❡s ❞❡ ❝❛❞❛ r❡❣r❡ssã♦ ♣r♦♣♦st❛ ♣❛r❛ ❝❛❞❛ ❝❛t❡❣♦r✐❛ ♣❛r❛ ❛ ❡♠♣r❡s❛ ❛ér❡❛ ❆③✉❧✳

❆s r❡❣r❡ssõ❡s ❢♦r❛♠ ❝r✐❛❞❛s tr❛♥s❢♦r♠❛♥❞♦ ❛s ✈❛r✐á✈❡✐s ❝❛t❡❣ór✐❝❛s ✏❚r❡❝❤♦✑✱ ✏❍♦rár✐♦✑✱

✏▼ês❴❱✐❛❣❡♠✑✱ ✏◆♦♠❡❴❉✐❛✑ ❡ ✏❆tr✐❜✉t♦✑ ❡♠ ❞✉♠♠✐❡s✳

❖s ❝ó❞✐❣♦s r❡❢❡r❡♥t❡s ❛♦s ♥í✈❡✐s ❞❡ s✐❣♥✐✜❝â♥❝✐❛ sã♦✿

❼ ❵✯✯✯✬ ❁ ✵✳✵✵✶

❼ ❵✯✯✬❁ ✵✳✵✶

❼ ❵✯✬ ❁ ✵✳✵✺

❼ ❵✳✬ ❁ ✵✳✶

❼ ❵ ✬ ❁ ✶
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❈♦♠ ❛s r❡❣r❡ssõ❡s ❡st✐♠❛❞❛s✱ t♦r♥♦✉✲s❡ ♣♦ssí✈❡❧ r❡❛❧✐③❛r ❛s ♣r❡✈✐sõ❡s ❞❡ ♣r❡ç♦s✳

P❛r❛ t❛❧✱ ♣r✐♠❡✐r♦ s❡ ❢❛③ ❛ ❝❧❛ss✐✜❝❛çã♦ ❝♦♠ ❛s ❘❛♥❞♦♠ ❋♦r❡st ❝❛❧❝✉❧❛❞❛s ❡✱ ❛ ♣❛rt✐r ❞❛s

❝❧❛ss✐✜❝❛çõ❡s✱ ❝❛❧❝✉❧❛✲s❡ ❛ ❡st✐♠❛t✐✈❛ ❞❡ ♣r❡ç♦ ✉s❛♥❞♦ ❛ r❡❣r❡ssã♦ q✉❡ ❝♦♥✈✐❡r ❛♦ ❝❛s♦✳

✺✳✸✳✹ ❘❡s✉❧t❛❞♦s ❞❛s ♣r❡✈✐sõ❡s

❋♦✐ r❡❛❧✐③❛❞❛ ✉♠❛ ♣r❡✈✐sã♦ ❝♦♠ ❜❛s❡ ♥♦s ❞❛❞♦s ❥á ❝♦♥t✐❞♦s ♥❛ ❜❛s❡ ❞❡ ❞❛❞♦s ❡st✉❞❛❞❛

❡ ❝♦♠♣❛r❛❞❛ ❛ ✜♠ ❞❡ s❡ t❡r ✉♠❛ ♥♦çã♦ ❞♦ ♥í✈❡❧ ❞❡ ❡rr♦ q✉❡ s❡ ♦❜té♠ ❛ ♣❛rt✐r ❞♦ ♠♦❞❡❧♦

❞❡ ❛♥á❧✐s❡ ♣r♦♣♦st♦✳ ❯♠❛ ♣❛rt❡ ❞❛ t❛❜❡❧❛ ♦❜t✐❞❛ é ❡①✐❜✐❞❛ ♥❛ ❚❛❜❡❧❛ ✺✳✸✽✳ ❆ ❚❛❜❡❧❛

❝♦♠♣❧❡t❛ ♣♦❞❡ s❡r ❡♥❝♦♥tr❛❞❛ ♥♦ ❆♥❡①♦ ❉✱ ♥♦ ❈❉ ❞❡st❡ tr❛❜❛❧❤♦✳
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❚❛❜❡❧❛ ✺✳✸✽✿ ❊①❡♠♣❧♦ ❞❡ ♣r❡✈✐sõ❡s r❡❛❧✐③❛❞❛s

❈❛❧❝✉❧❛♥❞♦✲s❡ ❛ ♠é❞✐❛ ❞♦ ❡rr♦ r❡❧❛t✐✈♦ ♣❛r❛ t♦❞❛ ❛ ❜❛s❡ ❞❡ ❞❛❞♦s ♦❜t❡♠♦s

Erro relativomédio = 11.54%

q✉❡ ♣♦❞❡ s❡r ❝♦♥s✐❞❡r❛❞♦ ✉♠❛ ♠❛r❣❡♠ ❞❡ ❡rr♦ ❛❝❡✐tá✈❡❧✳ ❖ ❡rr♦ ❛❜s♦❧✉t♦ ♠é❞✐♦ ❢♦✐

❡st✐♠❛❞♦ ❡♠

Erro absolutomédio = R$ 69.00

✺✳✸✳✺ ❙✐♠✉❧❛çã♦

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

♥❡ss❡ ♠♦❞❡❧♦ ❞❡ ♣r❡✈✐sã♦✳ ❆ s✐♠✉❧❛çã♦ ❢♦✐ r❡❛❧✐③❛❞❛ ❡s❝♦❧❤❡♥❞♦✲s❡✱ ❛❧❡❛t♦r✐❛♠❡♥t❡✱ ✏♣❛s✲

s❛❣❡✐r♦s✑ q✉❡ ❝♦♠♣r❛r✐❛♠ s✉❛s ♣❛ss❛❣❡♥s ❝♦♠ ✉♠❛ ❛♥t❡❝❡❞ê♥❝✐❛ ♣ré✲❞❡✜♥✐❞❛✱ ♣♦❞❡♥❞♦

s❡r ❝♦♠ ✶✱ ✼✱ ✶✹✱ ✸✵✱ ✻✵ ♦✉ ✾✵ ❞✐❛s ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛✱ ♥✉♠❛ t❡♥t❛t✐✈❛ ❞❡ s✐♠✉❧❛r ♣❛ss❛❣❡✐r♦s

q✉❡ ❝♦♠♣r❛♠ ♣❛ss❛❣❡♥s ❝♦♠ ❛♥t❡❝❡❞ê♥❝✐❛ ❧♦♥❣❛ ✭✈✐❛❣❡♥s ❞❡ ❢ér✐❛s✱ ♣♦r ❡①❡♠♣❧♦✮✱ ♣❛s✲

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

❛♥t❡❝❡❞ê♥❝✐❛ ✭✈✐❛❣❡♥s ❞❡ ♥❡❣ó❝✐♦s✱ ♣♦r ❡①❡♠♣❧♦✮✱ ❛ ❚❛❜❡❧❛ ✺✳✸✾ ♠♦str❛ ❛ q✉❛♥t✐❞❛❞❡ ❞❡

✈❡③❡s ❡♠ q✉❡ ❝❛❞❛ ❡♠♣r❡s❛ ❛ér❡❛ ❢♦✐ s✉❣❡r✐❞❛ ♥❛ s✐♠✉❧❛çã♦ ♣❛r❛ ❝❛❞❛ t✐♣♦ ❞❡ ♣❡r✜❧✳ ❆

s✐♠✉❧❛çã♦ ❢♦✐ r❡❛❧✐③❛❞❛ ❝♦♠ ✷✵✶ ❛♠♦str❛s ❞❛ ❜❛s❡✳
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❚❛❜❡❧❛ ✺✳✸✾✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ✈❡③❡s q✉❡ ❝❛❞❛ ❡♠♣r❡s❛ ❢♦✐ s✉❣❡r✐❞❛

◆❡ss❛ s✐♠✉❧❛çã♦✱ ♦ ❤♦rár✐♦ ❞❡ ❝♦♠♣r❛ ♣❡r♠❛♥❡❝❡✉ ✜①♦ ♣❛r❛ ❛ ❜✉s❝❛ ❞❡ ♣❛ss❛❣❡♥s

♠❛✐s ❜❛r❛t❛s ♥❛ s✐♠✉❧❛çã♦ ❡ ❡ss❛ ❜✉s❝❛ ❢♦✐ r❡❛❧✐③❛❞❛ ✈❡r✐✜❝❛♥❞♦✲s❡ ❛s ❡♠♣r❡s❛s ❛ér❡❛s

❞❡♥tr♦ ❞❡ ✉♠❛ ❛♥t❡❝❡❞ê♥❝✐❛ ♠❡♥♦r q✉❡ ❛ ♣r❡❡st❛❜❡❧❡❝✐❞❛✳ ❆s ❝♦♠♣❛r❛çõ❡s r❡❛❧✐③❛❞❛s

♥❡ss❡ ❡①❡r❝í❝✐♦ ❢♦r❛♠ ❢❡✐t❛s ❝♦♠ ❜❛s❡ ♥♦ ✈❛❧♦r ❞♦ ♣r❡ç♦ ❡st✐♠❛❞♦ ♥♦ ♠♦❞❡❧♦ ❡ ❞♦ ♣r❡ç♦

♦r✐❣✐♥❛❧ ❞❡ ❝♦♠♣r❛ q✉❡ ♦ ♣❛ss❛❣❡✐r♦ ❡st❛r✐❛ ❝♦♠♣r❛♥❞♦✳ ❆ ❚❛❜❡❧❛ ✺✳✹✵ ♠♦str❛ ♣❛rt❡ ❞❛

❜❛s❡ ❞❡ s✐♠✉❧❛çã♦✳

❚❛❜❡❧❛ ✺✳✹✵✿ ❆♠♦str❛ ❞❡ ❜❛s❡ ❞❡ s✐♠✉❧❛çã♦

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

❣♦s ♣❡❧♦s ♣❛ss❛❣❡✐r♦s é ❞❡ q✉❡✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡✱ ✶✶✺ ♣❛ss❛❣❡✐r♦s ❡❝♦♥♦♠✐③❛r✐❛♠✱ ♦✉ s❡❥❛✱

✺✼✳✷✪ ❞❛ ❜❛s❡ t❡r✐❛♠ ❡❝♦♥♦♠✐❛ s❡ s❡❣✉✐ss❡♠ ♦ ♠♦❞❡❧♦✳ ❆ ❡❝♦♥♦♠✐❛ q✉❡ ❡❧❡s ♦❜t❡r✐❛♠

s❡r✐❛ ❞❡✱ ❡♠ ♠é❞✐❛✱ ❘✩ ✻✸✳✺✸✳ ◗✉❛♥❞♦ s❡ ♦❜s❡r✈❛ ♦ t♦❞❛ ❛ ❜❛s❡ ✭t❛♥t♦ ♦s q✉❡ ❡❝♦♥♦✲

♠✐③❛r✐❛♠✱ q✉❛♥t♦ ♦s q✉❡ ♥ã♦ ❡❝♦♥♦♠✐③❛r✐❛♠✮✱ t❡♠✲s❡ q✉❡ ❛ ❡❝♦♥♦♠✐❛ r❡❧❛t✐✈❛ s❡r✐❛ ❞❡✱

❛♣r♦①✐♠❛❞❛♠❡♥t❡✱ ✷✪✳

P♦rt❛♥t♦✱ ♣♦❞❡✲s❡ ❞✐③❡r q✉❡✱ é ♣♦ssí✈❡❧ s❡ t❡r ❡❝♦♥♦♠✐❛ ❢❛③❡♥❞♦✲s❡ s✐♠✉❧❛çõ❡s ❞❡

♣r❡ç♦s✳ ❆❧é♠ ❞✐ss♦✱ ❡ss❛ ❡❝♦♥♦♠✐❛ ♣♦❞❡ s❡r ♠❛①✐♠✐③❛❞❛ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞❛ ❡✜❝✐ê♥❝✐❛ ❞♦s

❛❧❣♦r✐t♠♦s ✉t✐❧✐③❛❞♦s ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ❛s ♣r❡✈✐sõ❡s s❡❥❛♠ ♠❛✐s ❝❡rt❡✐r❛s ❡✱ ❞❡st❛ ❢♦r♠❛✱

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



❈❛♣ít✉❧♦ ✻

❈♦♥s✐❞❡r❛çõ❡s ✜♥❛✐s

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

❞❡ ❞❛❞♦s ❢✉♥❝✐♦♥♦✉ ❛♦ ❧♦♥❣♦ ❞♦s ❞♦✐s ♠❡s❡s ❞❡ ❝♦❧❡t❛ ❡ ♦❜t❡✈❡ ✉♠❛ ❜❛s❡ ❞❡ ❞❛❞♦s s✉✜✲

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

♣♦ssí✈❡❧ s❡ ❡①tr❛✐r ❣rá✜❝♦s ❡ ❣❡r❛r ♠♦❞❡❧♦s ❞❡ ♣r❡❞✐çã♦ ❞❡ ✈❛❧♦r❡s ❞❡ ♣❛ss❛❣❡♥s ❛ér❡❛s q✉❡

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

❆ ♣❛rt✐r ❞❛s ❛♥á❧✐s❡s ❞♦s ❣rá✜❝♦s✱ é ♣♦ssí✈❡❧ s❡ ❞✐③❡r q✉❡ ❛s ❡♠♣r❡s❛s t❡♥❞❡♠ ❛ s❡❣✉✐r

✉♠ ♣❛❞rã♦ ❞❡ ♣r❡❝✐✜❝❛çã♦✳ ❆s ♠é❞✐❛s ❞❡ ♣r❡ç♦ ❞❡ t♦❞❛s ❛s ❡♠♣r❡s❛s sã♦ ♠✉✐t♦ ♣ró①✐♠❛s

❛♦ ❧♦♥❣♦ ❞❡ t♦❞♦ ♣❡rí♦❞♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ ❛♥❛❧✐s❛❞♦✱ ♣❛r❛ ♦s ❞♦✐s tr❡❝❤♦s ❛♥❛❧✐s❛❞♦s✱ s❡♥❞♦

t❛❧✈❡③ ✉♠ r❡✢❡①♦ ❞❛ ✏♠ã♦ ✐♥✈✐sí✈❡❧ ❞♦ ♠❡r❝❛❞♦✑✳

❆ ❆③✉❧ é ❛ ❡♠♣r❡s❛ q✉❡ ❛♣r❡s❡♥t❛ ♣❛❞rõ❡s ❞❡ ♣r❡❝✐✜❝❛çã♦ ♠❛✐s ❞✐✈❡r❣❡♥t❡ ❡♥tr❡

❛s ❡♠♣r❡s❛s ❛♥❛❧✐s❛❞❛s✳ ❊❧❛ ♣♦ss✉✐ ♣r❡ç♦s✱ ❡♠ ♠é❞✐❛✱ ♠❛✐s ❡❧❡✈❛❞♦ q✉❡ q✉❛❧q✉❡r ♦✉tr❛

❡♠♣r❡s❛ ❛♦ ❧♦♥❣♦ ❞❡ q✉❛s❡ t♦❞♦ ♦ ♣❡rí♦❞♦ ❞❡ ❛♥t❡❝❡❞ê♥❝✐❛ ❛♥❛❧✐s❛❞♦✳ ❆❧é♠ ❞✐ss♦✱ ❡❧❛

t❛♠❜é♠ ♣♦ss✉✐ ❛ ♠❛✐♦r ✈❛r✐❛çã♦ ❞❡ ♣r❡ç♦s ♥♦t❛❞❛ ♥❛ ❛♥á❧✐s❡ r❡❛❧✐③❛❞❛✳ P♦r ♦✉r♦ ❧❛❞♦✱ ❛

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

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

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

❝✉r❛♥❞♦ ❛❞❡q✉❛r ♦ ✈❛❧♦r ❞♦ ♣r❡ç♦ ❞❡ s✉❛s ♣❛ss❛❣❡♥s ❛♦ ♠á①✐♠♦ q✉❡ s❡✉ ❝❧✐❡♥t❡ ❝♦♥s❡❣✉❡

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

❝♦♠ ❣r❛♥❞❡ ❢r❡q✉ê♥❝✐❛ ♥❛ ♣r❡❝✐✜❝❛çã♦ ❞❡ s✉❛s ♣❛ss❛❣❡♥s✳

❚❛♠❜é♠ é ♣♦ssí✈❡❧ ♣❡r❝❡❜❡r q✉❡✱ ♦s ♣❡rí♦❞♦s ❡♥tr❡ ✵ ❡ ✷✼ ❞✐❛s ❡ ✺✵ ❡ ✾✵ ❞✐❛s ❞❡ ❛♥✲

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

❡♥tr❡ ✷✽ ❡ ✺✵ ❞✐❛s✱ ❛❧é♠ ❞❡ss❡s ♣❡rí♦❞♦s ♣♦ss✉ír❡♠ ❛s ♠❛✐♦r❡s ✈❛r✐❛çõ❡s ❞❡ ♣r❡ç♦s✳ ➱ ♥♦

✶✶✷



❈❆P❮❚❯▲❖ ✻✳ ❈❖◆❙■❉❊❘❆➬Õ❊❙ ❋■◆❆■❙ ✶✶✸

♣r✐♠❡✐r♦ ✐♥t❡r✈❛❧♦ q✉❡ é ♣♦ssí✈❡❧ s❡ ❡♥❝♦♥tr❛r ♦s ♠❛✐♦r❡s ♣r❡ç♦s ❝♦♥st❛t❛❞♦s ♣❛r❛ ❝❛❞❛

❡♠♣r❡s❛ ❛ér❡❛✳

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

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

♣❡rt❡♥❝✐❛♠ ❛♦s ♠❡s❡s ❞❡ ♦✉t✉❜r♦✱ ♥♦✈❡♠❜r♦ ❡ ❞❡③❡♠❜r♦✳ ❊ss❡s ❞♦✐s ú❧t✐♠♦s ♠❡s❡s✱ ♣r✐♥✲

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

❢❛t♦r ♣♦❞❡ t❡r ❡♥✈✐❡s❛❞♦ ❛s ❛♥á❧✐s❡s ✜♥❛✐s ♦❜t✐❞❛s ❝♦♠ r❡❧❛çã♦ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ ❞❡ ❝♦♠♣r❛✳

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

♠❡❧❤♦r ❞❛s ❡str❛té❣✐❛s ❞❡ ♣r❡ç♦s ❞❛s ❡♠♣r❡s❛s ❛ér❡❛s✳

❖s ♠♦❞❡❧♦s ❞❡ ❘❛♥❞♦♠ ❋♦r❡st ❝❛❧❝✉❧❛❞♦s ♥♦s ♣❡r♠✐t❡♠ t❡r ✉♠❛ ✐❞❡✐❛ ❞❛ ✐♠♣♦rtâ♥✲

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

♥♦ ♠♦❞❡❧♦ t❛♠❜é♠ sã♦ ❛s ✈❛r✐á✈❡✐s ♠❛✐s ✐♠♣♦rt❛♥t❡s ♥♦ r❡✈❡♥✉❡ ♠❛♥❛❣❡♠❡♥t ❞❡ ❝❛❞❛

✉♠❛ ❞❛s ❡♠♣r❡s❛s✳ ➱ ♣♦ssí✈❡❧ ♥♦t❛r q✉❡ ❛ ❛♥t❡❝❡❞ê♥❝✐❛ é ❛ ✈❛r✐á✈❡❧ ♠❛✐s ✐♠♣♦rt❛♥t❡ ♣❛r❛

❛ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❆③✉❧✱ ❡♥q✉❛♥t♦ q✉❡ ♥❛s ♦✉tr❛s✱ ❛❧é♠ ❞❛ ❛♥t❡❝❡❞ê♥❝✐❛✱ t❛♠❜é♠ tê♠✲s❡

♦ ♠ês ❞❛ ✈✐❛❣❡♠ ❝♦♠♦ ✈❛r✐á✈❡❧ ❢✉♥❞❛♠❡♥t❛❧✳ ◆❛ ♠♦❞❡❧❛❣❡♠ ❞❛ ♣r❡❝✐✜❝❛çã♦ ❞❛ ❆✈✐❛♥❝❛
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