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♠❡♥t♦ ❞♦s ❞❛❞♦s✱ ❛♥á❧✐s❡ ❞❡ t❛❜❡❧❛s ❡ ❣rá✜❝♦s✳ P❛r❛ ✐ss♦ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ♦ tr❛❜❛❧❤♦ ♣rát✐❝♦

❝♦♠ ♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱ t❡♥❞♦ ❛ ✐♥t❡♥sã♦ ❞❡ t♦r♥á✲❧♦s ♠❛✐s ♣ró①✐♠♦s

❞❡st❡s ❝♦♥t❡ú❞♦s✱ ✐♥❝❡♥t✐✈❛♥❞♦✲♦s ❛ s❡ ❡♠♣❡♥❤❛r❡♠ ♠❛✐s ♥❛s ❛♥á❧✐s❡s ❞❡ t❛❜❡❧❛s ❡ ❣rá✜❝♦s

♥♦ s❡✉ ❞✐❛ ❛ ❞✐❛✳ ◆♦ ❞❡❝♦rr❡r ❞❡st❡ ♣❡rí♦❞♦ ♦s ❛❧✉♥♦s r❡❛❧✐③❛r❛♠ ❛ ♣❡sq✉✐s❛✱ ❛♥❛❧✐s❛r❛♠ ♦s

❞❛❞♦s✱ ❝r✐❛r❛♠ ❛s t❛❜❡❧❛s ❡ ❣rá✜❝♦s ❡ ❛♣ós t♦❞♦ ❡ss❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ♦ r❡s✉❧t❛❞♦ ❢♦✐ ❡①♣♦st♦

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

q✉❡ ❢♦✐ r❡s♣♦♥❞✐❞♦ ♣♦r ❝❛❞❛ ✉♠ ❞❡❧❡s✳ ❈♦♠ ❡st❡ tr❛❜❛❧❤♦ ♣ô❞❡✲s❡ ♣❡r❝❡❜❡r q✉❡ ♦s ❛❧✉♥♦s

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

s❡ ❝♦♥s✐❣❛ ❛t✐♥❣✐r ♦ ♦❜❥❡t✐✈♦ ❡s♣❡r❛❞♦ ♥♦ ✜♥❛❧ ❞❡ t♦❞♦ ♦ tr❛❜❛❧❤♦✳ ❖ r❡s✉❧t❛❞♦ ❞♦ tr❛❜❛❧❤♦

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

❡st❛ ♣ô❞❡ ✐♥❢♦r♠❛r ❝♦♠♦ ❛ ❡s❝♦❧❛ ❡stá ♦✉ ✐rá tr❛❜❛❧❤❛r ❡♠ r❡❧❛çã♦ ❛s ♠✉❞❛♥ç❛s ♥❡❝❡ssár✐❛s

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

P❛❧❛✈r❛s✲❝❤❛✈❡✿ ❊st❛tíst✐❝❛ ❞❡s❝r✐t✐✈❛✱ ❛♥á❧✐s❡ ❡st❛tíst✐❝❛✱ ♣❡r✜❧ ❡s❝♦❧❛r✳



❆❜str❛❝t

■t ✐s ❛ ❢❛❝t t❤❛t st✉❞❡♥ts✱ ✐♥ ❣❡♥❡r❛❧✱ ❛r❡ ♥♦t ♠♦t✐✈❛t❡❞ t♦ ❛♥❛❧②③❡ t❛❜❧❡s ❛♥❞ ❣r❛♣❤s

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

s✐t✉❛t✐♦♥s ❡①♣❧♦r❡❞ ✐♥ t❤❡s❡ ❢♦r♠s ❛r❡ ❛♥❛❧②③❡❞ ✐♥ ❛ s✉♣❡r✜❝✐❛❧ ✇❛②✱ ❤✐❞✐♥❣ t❤❡ r❡❛❧ ♥❡❝❡ss✐t②

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

❣r❛♣❤s ❛r❡ ❣❡♥❡r❛t❡❞✱ ✉s✐♥❣ ❉❡s❝r✐♣t✐✈❡ ❙t❛t✐st✐❝s t❤r♦✉❣❤ t❤❡ ❝♦❧❧❡❝t✐♦♥ ❛♥❞ tr❡❛t♠❡♥t ♦❢

❞❛t❛✱ ❛♥❛❧②s✐s ♦❢ t❛❜❧❡s ❛♥❞ ❣r❛♣❤s✳ ❋♦r t❤✐s✱ t❤❡ ♣r❛❝t✐❝❛❧ ✇♦r❦ ✇❛s ❞❡✈❡❧♦♣❡❞ ✇✐t❤ t❤❡

st✉❞❡♥ts ♦❢ t❤❡ ✶st ②❡❛r ❆ ♦❢ t❤❡ ❍✐❣❤ ❙❝❤♦♦❧✱ ✇✐t❤ t❤❡ ✐♥t❡♥t✐♦♥ ♦❢ ♠❛❦✐♥❣ t❤❡♠ ❝❧♦s❡r t♦

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

t❤❡✐r ❞❛② t♦ ❞❛②✳ ❉✉r✐♥❣ t❤✐s ♣❡r✐♦❞ t❤❡ st✉❞❡♥ts ♣❡r❢♦r♠❡❞ t❤❡ r❡s❡❛r❝❤✱ ❛♥❛❧②③❡❞ t❤❡ ❞❛t❛✱

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

s❝❤♦♦❧ s♦ t❤❛t t❤❡ st✉❞❡♥ts ♦❢ t❤❡ s❝❤♦♦❧ ❝♦♠♠✉♥✐t② ❤❛❞ ❛ r❡s♣♦♥s❡ ♦❢ t❤❡ q✉❡st✐♦♥♥❛✐r❡

t❤❛t ✇❛s ❛♥s✇❡r❡❞ ❜② ❡❛❝❤ ♦❢ t❤❡♠✳ ❲✐t❤ t❤✐s ✇♦r❦ ✐t ✇❛s r❡❛❧✐③❡❞ t❤❛t t❤❡ st✉❞❡♥ts ✇❡r❡

❛❜❧❡ t♦ ❝❛rr② ♦✉t t❤❡ ❛❝t✐✈✐t✐❡s✱ ❛ss✐♠✐❧❛t✐♥❣ ❤♦✇ t❤❡ ♣❤❛s❡s ♠✉st ❜❡ ❡①❡❝✉t❡❞ ✐♥ ♦r❞❡r t♦

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

t❤❡ ❝♦♦r❞✐♥❛t✐♦♥ ♦❢ t❤❡ s❝❤♦♦❧ ✇❤❡r❡ s♦♠❡ r❡❧❡✈❛♥t ♣♦✐♥ts ✇❡r❡ ❛♥❛❧②③❡❞ ❛♥❞ ✐t ❝♦✉❧❞ ✐♥❢♦r♠

❤♦✇ t❤❡ s❝❤♦♦❧ ✐s ♦r ✇✐❧❧ ✇♦r❦ ✐♥ r❡❧❛t✐♦♥ t♦ t❤❡ ♥❡❝❡ss❛r② ❝❤❛♥❣❡s ❛❝❝♦r❞✐♥❣ t♦ t❤❡ s✐t✉❛t✐♦♥

♣❧❛❝❡❞ ❜② t❤❡ st✉❞❡♥ts ✇❤❡♥ ❛♥s✇❡r✐♥❣ t❤❡ q✉❡st✐♦♥♥❛✐r❡✳

❑❡②✇♦r❞s✿ ❉❡s❝r✐♣t✐✈❡ st❛t✐st✐❝s✱ st❛t✐st✐❝❛❧ ❛♥❛❧②s✐s✱ s❝❤♦♦❧ ♣r♦✜❧❡✳



▲✐st❛ ❞❡ ❋✐❣✉r❛s

✶✳✶ ❈❧❛ss✐✜❝❛çã♦ ❞❛s ✈❛r✐á✈❡✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✽

✶✳✷ ❆♠♦str❛❣❡♠ s✐st❡♠át✐❝❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✾

✸✳✶ ❍✐st♦❣r❛♠❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✾

✸✳✷ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ✳ ✳ ✳ ✳ ✸✵

✸✳✸ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ✳ ✳ ✳ ✸✶

✸✳✹ ❖❣✐✈❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✷

✸✳✺ ❖❣✐✈❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✸

✸✳✻ ●rá✜❝♦ ❞❡ ❜❛rr❛s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✹

✸✳✼ ●rá✜❝♦ ❞❡ ❝♦❧✉♥❛s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✹

✸✳✽ ●rá✜❝♦ ❞❡ s❡t♦r❡s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✺

✹✳✶ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± S ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✶

✹✳✷ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± 2S ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

✹✳✸ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± 3S ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

✻✳✶ ❘♦t❡✐r♦ ♣❛r❛ ✈✐s✐t❛ às s❛❧❛s ❞❡ ❛✉❧❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✽

✻✳✷ ◗✉❡st✐♦♥ár✐♦ ✽♦ ❛♥♦ ❆❇ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ✲ ❢r❡♥t❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✵

✻✳✸ ◗✉❡st✐♦♥ár✐♦ ✽♦ ❛♥♦ ❆❇ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ✲ ✈❡rs♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✶

✻✳✹ ◗✉❡stã♦ ✽ ❞♦ q✉❡st✐♦♥ár✐♦ ❞♦ ✻♦ ❛♥♦ ❆❇ ❡ ✼❆ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ✳ ✳ ✳ ✳ ✻✷
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✸ ❘❡♣r❡s❡♥t❛çã♦ ●rá✜❝❛ ✷✽

✸✳✶ ❍✐st♦❣r❛♠❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✽

✸✳✷ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✾
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✹ ▼❡❞✐❞❛s ❞❡ P♦s✐çã♦ ✸✻
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✻ ▼❡t♦❞♦❧♦❣✐❛ ✺✼
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✽ ❈♦♥s✐❞❡r❛çõ❡s ✜♥❛✐s ✽✽

❘❡❢❡rê♥❝✐❛s ✾✵



■◆❚❘❖❉❯➬➹❖

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

❛t✉❛✐s ❝♦♠ ❞❛❞♦s ♣❛ss❛❞♦s✱ ❝❤❡❣❛♠ ❛té ❛s ♣❡ss♦❛s ❞❡ ✉♠❛ ❢♦r♠❛ ♠✉✐t♦ rá♣✐❞❛ ❛tr❛✈és ❞❛s

♠í❞✐❛s ❝♦♠♦ ✐♥t❡r♥❡t✱ t❡❧❡✈✐sã♦✱ r❡✈✐st❛s ❡ ❥♦r♥❛✐s✳ ❙❡❣✉♥❞♦ ❬✻❪ ❞✐③ q✉❡ ❡ss❛s ✐♥❢♦r♠❛çõ❡s

sã♦ ❛♣r❡s❡♥t❛❞❛s ♣♦r ♠❡✐♦ ❞❡ t❛❜❡❧❛s✱ ❣rá✜❝♦s ❡ ♣♦r❝❡♥t❛❣❡♥s ❡♠ ✉♠❛ ❧✐♥❣✉❛❣❡♠ ✐♥❢♦❣rá✜❝❛

❡ ❡st❛tíst✐❝❛ q✉❡ ♣r♦♣✐❝✐❛ ♦❜❥❡t✐✈✐❞❛❞❡ ❡ s✐♠♣❧✐✜❝❛çã♦ ❞❛s ✐♥❢♦r♠❛çõ❡s ♣❛r❛ ❧❡✐t✉r❛ ❡ ❛♥á❧✐s❡✳

❖s P❛râ♠❡tr♦s ❈✉rr✐❝✉❧❛r❡s ◆❛❝✐♦♥❛✐s ✭P❈◆✮ r❡❝♦♠❡♥❞❛♠ q✉❡ ❛♦ tr❛❜❛❧❤❛r ❝♦♠ ❡st❛✲

tíst✐❝❛ ♦ ❛❧✉♥♦ s❡❥❛ ❝❛♣❛③ ❞❡ ❝♦❧❡t❛r✱ ❛♥❛❧✐s❛r✱ ✐♥t❡r♣r❡t❛r ❞❛❞♦s✱ ❝♦♥str✉✐r t❛❜❡❧❛s ❡ ❣rá✜❝♦s✱

✉t✐❧✐③❛♥❞♦ ❝á❧❝✉❧♦s ♠❛t❡♠át✐❝♦s✳ P❛r❛ ✐ss♦ é ♥❡❝❡ssár✐♦ q✉❡ ♦s ❛❧✉♥♦s r❡❛❧✐③❡♠ ♣❡sq✉✐s❛s

❡st❛tíst✐❝❛s q✉❡ ❡♥✈♦❧✈❛♠ s✐t✉❛çõ❡s ❞♦ s❡✉ ❞✐❛ ❛ ❞✐❛✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✱ ❝♦♥s✉♠♦ ❞❡ á❣✉❛ ❡

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

♦✉tr❛s✳ ❈♦♠ ✐ss♦✱ ❡s♣❡r❛✲s❡ q✉❡ ♦ ❛❧✉♥♦ ❡♥t❡♥❞❛ ❝♦♠♦ ❛s t❛❜❡❧❛s ❡ ❣rá✜❝♦s q✉❡ ❡❧❡ t❛♥t♦ ✈✐s✉✲

❛❧✐③❛ ♥❛s ♠í❞✐❛s✱ ❛♣♦st✐❧❛s✱ ❧✐✈r♦s sã♦ ❣❡r❛❞♦s✱ ♣r♦♣♦r❝✐♦♥❛♥❞♦ ♠❛✐♦r ❝❛♣❛❝✐❞❛❞❡ ❡ ✐♥t❡r❡ss❡

❡♠ ❛♥❛❧✐sá✲❧♦s ❝♦♠ ✉♠ ♥♦✈♦ s✐❣♥✐✜❝❛❞♦ ❡♠ s✉❛ ✈✐❞❛✱ t♦r♥❛♥❞♦✲♦ ✉♠ ❛❧✉♥♦ ♠❛✐s ❝rít✐❝♦✳

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

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

❣❡r❛❞❛s ❛tr❛✈és ❞❛s t❛❜❡❧❛s ❡ ❣rá✜❝♦s✳

❊st❡ tr❛❜❛❧❤♦ ❡stá ❞✐✈✐❞✐❞♦ ❡♠ ❞✉❛s ♣❛rt❡s✱ s❡♥❞♦ ❛ ♣r✐♠❡✐r❛ t❡ór✐❝❛✱ ❛♣r❡s❡♥t❛♥❞♦ ♦

q✉❡ é ❛ ❡st❛tíst✐❝❛✱ ❡st❛tíst✐❝❛ ❞❡s❝r✐t✐✈❛✱ ♦r❣❛♥✐③❛çã♦ ❡ ❛♣r❡s❡♥t❛çã♦✱ ❣rá✜❝♦s✱ ♠❡❞✐❞❛s ❞❡

♣♦s✐çã♦✱ ❡ ❛ s❡❣✉♥❞❛ ❛♣r❡s❡♥t❛ ♦ tr❛❜❛❧❤♦ ♣rát✐❝♦ r❡❛❧✐③❛❞♦ ❝♦♠ ♦s ❛❧✉♥♦s✱ ♦♥❞❡ ✜❝❛ ❞❡s❝r✐t♦

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

✶✸



✶✹

❖ t❡♠❛ ❞♦ tr❛❜❛❧❤♦ ♣rát✐❝♦ é ❖ ♣❡r✜❧ ❞♦s ❛❧✉♥♦s ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ❡ ❊♥s✐♥♦

▼é❞✐♦ ❞♦ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦ ❡ ♦s ❛❧✉♥♦s q✉❡ ♦ r❡❛❧✐③❛rã♦ s❡rã♦ ❞❛ ✶❛ sér✐❡ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱

❝♦♠ ✉♠ t♦t❛❧ ❞❡ ✶✹ ❛❧✉♥♦s✳

❋♦✐ ❡st❛❜❡❧❡❝✐❞♦ q✉❡ ❡st❡ tr❛❜❛❧❤♦ s❡r✐❛ ❛♣❧✐❝❛❞♦ ♥♦ ✷♦ s❡♠❡str❡ ❞♦ ❝♦rr❡♥t❡ ❛♥♦✱ ❝♦♠❡✲

ç❛♥❞♦ ♥♦ ♠ês ❞❡ ❛❣♦st♦ ❡ q✉❡ ❛❧❣✉♠❛s ❛✉❧❛s s❡r✐❛♠ ❞✐s♣♦♥✐❜✐❧✐③❛❞❛s ♣❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❛s

❛t✐✈✐❞❛❞❡s✳

❆s ❢❛s❡s ❞❛s ❛t✐✈✐❞❛❞❡s ♣rát✐❝❛s ❢♦r❛♠ ❝♦❧❡t❛ ❡ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s✱ ❝♦♥str✉çã♦ ✭♥❛ ♣❧❛♥✐❧❤❛

❡❧❡trô♥✐❝❛ ❊①❝❡❧✮ ❡ ❛♥á❧✐s❡ ❞❡ t❛❜❡❧❛s ❡ ❣rá✜❝♦s✱ ❝♦♥❝❧✉✐♥❞♦ ❝♦♠ ❛ ❡①♣♦s✐çã♦ ❞❛s t❛❜❡❧❛s ❡

❣rá✜❝♦s ♣❛r❛ ❛ ❝♦♠✉♥✐❞❛❞❡ ❡s❝♦❧❛r✳

❈♦♠♦ ❡st❡ ❝♦❧é❣✐♦ s❡❣✉❡ ❝♦♠ ♦ ♠❛t❡r✐❛❧ ❞♦ ❙✐st❡♠❛ ❖❜❥❡t✐✈♦✱ ❤á ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❝♦♥❝❧✉✐r

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

r❡❝✉♣❡r❛çã♦ ✜♥❛❧✳ ❈♦♠ ✐ss♦ ♥ã♦ ❤♦✉✈❡ t❡♠♣♦ s✉✜❝✐❡♥t❡ ♣❛r❛ s❡ t❡r ✉♠ ❢❡❡❞❜❛❝❦ ❞♦s ❛❧✉♥♦s

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

❉✉r❛♥t❡ t♦❞❛s ❛s ❛t✐✈✐❞❛❞❡s ♣ô❞❡✲s❡ ♣❡r❝❡❜❡r ❛ ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡✱ ❡stí♠✉❧♦ ❡ r❡s♣♦♥s❛❜✐✲

❧✐❞❛❞❡ ❞♦s ❛❧✉♥♦s✴❛❣❡♥t❡s ❡♠ r❡❛❧✐③❛r ❛s t❛r❡❢❛s ❡ t❛♠❜é♠ ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ❡❧❡s✱ ✈✐st♦ q✉❡

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



❈❆P❮❚❯▲❖ ✶

❖ ◗❯❊ ➱ ❊❙❚❆❚❮❙❚■❈❆❄

P❡sq✉✐s❛♥❞♦ ♥♦ ❞✐❝✐♦♥ár✐♦ ❬✶❪✱ ❡st❛tíst✐❝❛ é ❞❡✜♥✐❞❛ ❝♦♠♦ ♣❛rt❡ ❞❛ ♠❛t❡♠át✐❝❛ ❡♠ q✉❡

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

♦✉ ✉♠❛ ❝♦❧❡çã♦ ❞❡ s❡r❡s q✉❛✐sq✉❡r✱ ❡ ♠ét♦❞♦s ❞❡ t✐r❛r ❝♦♥❝❧✉sõ❡s ❡ ❢❛③❡r ♣r❡❞✐çõ❡s ❝♦♠ ❜❛s❡

♥❡ss❡s ❞❛❞♦s✳

❈♦♥❢♦r♠❡ ❬✷❪✱ ❡st❛tíst✐❝❛ é ❛ ❝✐ê♥❝✐❛ q✉❡ ❡st✉❞❛ té❝♥✐❝❛s ♥❡❝❡ssár✐❛s ♣❛r❛ ❝♦❧❡t❛r✱ ♦r❣❛♥✐✲

③❛r✱ ❛♥❛❧✐s❛r ❡ ✐♥t❡r♣r❡t❛r ❞❛❞♦s✱ ❛ ✜♠ ❞❡ ❡①tr❛✐r ✐♥❢♦r♠❛çõ❡s ❛ r❡s♣❡✐t♦ ❞❡ ✉♠❛ ❞❡t❡r♠✐♥❛❞❛

❛♠♦str❛✳

P❛r❛ ❡ss❡ ❡st✉❞♦✱ ♣♦❞❡✲s❡ ❞✐✈✐❞✐r ❛ ❡st❛tíst✐❝❛ ❡♠ três ❢❛s❡s✿

✶✳ ❊st❛tíst✐❝❛ ❉❡s❝r✐t✐✈❛

✷✳ ❚❡♦r✐❛ ❞❛ ❆♠♦str❛❣❡♠

✸✳ ■♥❢❡rê♥❝✐❛ ❊st❛tíst✐❝❛

✶✳✶ ❊st❛tíst✐❝❛ ❉❡s❝r✐t✐✈❛

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✹❪✱ ❊st❛tíst✐❝❛ ❉❡s❝r✐t✐✈❛ é ❛ ♣❛rt❡ ❞❛ ❡st❛tíst✐❝❛ q✉❡ ❞❡s❝r❡✈❡ ♦s ❞❛❞♦s

♦❜s❡r✈❛❞♦s✳ ◆❛ ❞❡s❝r✐çã♦ ❞♦s ❞❛❞♦s✱ s✉❛s ❛tr✐❜✉✐çõ❡s sã♦✿

• ❆ ♦❜t❡♥çã♦ ❞♦s ❞❛❞♦s ❡st❛tíst✐❝♦s

✶✺
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• ❆ ♦r❣❛♥✐③❛çã♦ ❞♦s ❞❛❞♦s

• ❆ r❡❞✉çã♦ ❞♦s ❞❛❞♦s

• ❆ r❡♣r❡s❡♥t❛çã♦ ❞♦s ❞❛❞♦s

• ❆ ♦❜t❡♥çã♦ ❞❡ ❛❧❣✉♠❛s ✐♥❢♦r♠❛çõ❡s q✉❡ ❛✉①✐❧✐❛♠ ❛ ❞❡s❝r✐çã♦ ❞♦ ❢❡♥ô♠❡♥♦ ♦❜s❡r✈❛❞♦✳

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

♠❛çõ❡s q✉❡ ♣r❡❝✐s❛rã♦ s❡r s✐♥t❡t✐③❛❞❛s✱ r❡s✉♠✐❞❛s✱ ❛tr❛✈és ❞❡ té❝♥✐❝❛s ❝♦rr❡❧❛t❛s ♣❛r❛ q✉❡ s❡

r❡❛❧✐③❡ ♦ ❡st✉❞♦ ❡♠ q✉❡stã♦✳

✶✳✷ ❚❡♦r✐❛ ❞❛ ❆♠♦str❛❣❡♠

❆❧❣✉♥s ❝♦♥❝❡✐t♦s ❜ás✐❝♦s sã♦ ✐♠♣♦rt❛♥t❡s ♣❛r❛ ❝♦♠♣r❡❡♥sã♦ ❞❛ ❡st❛tíst✐❝❛ ❞❡s❝r✐t✐✈❛✱

❞❡♥tr❡ ♦s q✉❛✐s ❞❡st❛❝❛♠✲s❡✿

• P♦♣✉❧❛çã♦

P♦♣✉❧❛çã♦ ♦✉ ❝♦♥❥✉♥t♦ ✉♥✐✈❡rs♦ sã♦ t♦❞♦s ♦s ❡❧❡♠❡♥t♦s q✉❡ ❛♣r❡s❡♥t❛♠ ♣❡❧♦ ♠❡♥♦s

✉♠❛ ❝❛r❛❝t❡ríst✐❝❛ ❡♠ ❝♦♠✉♠✳ P♦❞❡♠ s❡r ❝❧❛ss✐✜❝❛❞❛s ❡♠ ❞✉❛s ❝❛t❡❣♦r✐❛s✿

✶✳ P♦♣✉❧❛çõ❡s ✜♥✐t❛s

❙ã♦ ❛q✉❡❧❛s q✉❡ ❡①✐st❡♠ ✜s✐❝❛♠❡♥t❡ ♥♦ ♠♦♠❡♥t♦ ❞♦ ❡st✉❞♦ ❡♠ q✉❡stã♦✳

✷✳ P♦♣✉❧❛çõ❡s ✐♥✜♥✐t❛s

❙ã♦ ❛q✉❡❧❛s q✉❡ ❡①✐st❡♠ ❝♦♥❝❡✐t✉❛❧♠❡♥t❡✱ q✉❡ ❛❜r❛♥❣❡♠ ❡❧❡♠❡♥t♦s q✉❡ ♣♦❞❡rã♦

✈✐r ❛ ❡①✐st✐r ♥♦ ❢✉t✉r♦✳

• ❆♠♦str❛

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

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

❡st✉❞♦ ❛♣r❡s❡♥t❡ ❝♦♥❝❧✉sõ❡s s❛t✐s❢❛tór✐❛s✳

• ❈❡♥s♦

➱ q✉❛♥❞♦ ♦ ❡st✉❞♦ r❡❛❧✐③❛❞♦ é ❢❡✐t♦ ❡♠ t♦❞♦s ♦s ❡❧❡♠❡♥t♦s ❞❛ ♣♦♣✉❧❛çã♦ ❡♠ q✉❡stã♦✳
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• P❛râ♠❡tr♦

❯♠❛ ♣♦♣✉❧❛çã♦ ♣♦❞❡ ❛♣r❡s❡♥t❛r ✉♠❛ ♦✉ ♠❛✐s ❝❛r❛❝t❡ríst✐❝❛s✳ ❖ ♣❛râ♠❡tr♦ é ✉♠

✈❛❧♦r ❞❡s❝♦♥❤❡❝✐❞♦ ❛ss♦❝✐❛❞♦ ❛ ✉♠❛ ❝❛r❛❝t❡r✐st✐❝❛✳ ❚❡♠♦s ❝♦♠♦ ♣❛râ♠❡tr♦s ❛ ♠é❞✐❛✱

✈❛r✐â♥❝✐❛✱ ♣r♦♣♦rçã♦✱ ❡ ♠❛✐s✳

• ❊st✐♠❛❞♦r

➱ ✉♠❛ ❢✉♥çã♦ q✉❡ ❡st✐♠❛✱ ❛tr❛✈és ❞❛s ♦❜s❡r✈❛çõ❡s ❞❡ ✉♠❛ ❛♠♦str❛✱ ♦ ✈❛❧♦r ❞❡ ✉♠

♣❛râ♠❡tr♦✳

• ❱❛r✐á✈❡❧

❖s ❡❧❡♠❡♥t♦s ❞❡ ✉♠❛ ♣♦♣✉❧❛çã♦ ♦✉ ❛♠♦str❛ ❛♣r❡s❡♥t❛♠ ❝❛r❛❝t❡ríst✐❝❛s q✉❡ sã♦ ❞❡✲

♥♦♠✐♥❛❞❛s ✈❛r✐á✈❡✐s✳ ❙ã♦ ❝♦♥s✐❞❡r❛❞♦s ❞♦✐s t✐♣♦s ❞❡ ✈❛r✐á✈❡✐s✱ ❛s q✉❛❧✐t❛t✐✈❛s ❡ ❛s

q✉❛♥t✐t❛t✐✈❛s✳

✶✳ ❱❛r✐á✈❡✐s ◗✉❛❧✐t❛t✐✈❛s

❊ss❛s ✈❛r✐á✈❡✐s ❛ss✉♠❡♠ ✈❛❧♦r❡s ❞❡ ❛tr✐❜✉t♦s ❡✴♦✉ q✉❛❧✐❞❛❞❡s✳ ❙❡ ♦s s❡✉s ❡❧❡♠❡♥✲

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

❞✐t❛s ♦r❞✐♥❛✐s✱ ❝❛s♦ ❝♦♥trár✐♦ ❛s ✈❛r✐á✈❡✐s s❡rã♦ ♥♦♠✐♥❛✐s✳

✷✳ ❱❛r✐á✈❡✐s ◗✉❛♥t✐t❛t✐✈❛s ❙ã♦ ✈❛r✐á✈❡✐s q✉❡ ❛♣r❡s❡♥t❛♠ r❡s✉❧t❛❞♦s ♥✉♠ér✐❝♦s✳

❈❛s♦ ♦s r❡s✉❧t❛❞♦s s❡❥❛♠ ♦❜t✐❞♦s ❛tr❛✈és ❞❡ ❝♦♥t❛❣❡♠ ♦✉ ❡♥✉♠❡r❛çã♦✱ ❡st❡s ❛♣r❡✲

s❡♥t❛rã♦ ✈❛❧♦r❡s ✐♥t❡✐r♦s ❡ ❛s ✈❛r✐á✈❡✐s s❡rã♦ ❞✐s❝r❡t❛s✳ ❙❡ ♦s r❡s✉❧t❛❞♦s ✈✐❡r❡♠

❛tr❛✈és ❞❡ ♠❡❞✐çã♦✱ ❛♣r❡s❡♥t❛♥❞♦ ✈❛❧♦r❡s ❡♠ ✐♥t❡r✈❛❧♦s ❞♦s ♥ú♠❡r♦s r❡❛✐s✱ ❛s

✈❛r✐á✈❡✐s s❡rã♦ ❝♦♥tí♥✉❛s✳
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❋✐❣✉r❛ ✶✳✶✿ ❈❧❛ss✐✜❝❛çã♦ ❞❛s ✈❛r✐á✈❡✐s

❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

• ❆♠♦str❛❣❡♠

➱ ♦ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ s❡ ❞❡✜♥✐r ❛♠♦str❛s ❛ s❡r❡♠ ❡st✉❞❛❞❛s✳ ❊①✐st❡♠ ✈ár✐♦s

♠ét♦❞♦s ❞❡ ❛♠♦str❛❣❡♠✱ ♦s q✉❡ ♠❛✐s s❡ ❞❡st❛❝❛♠ sã♦✿

✕ ❆♠♦str❛❣❡♠ ❛❧❡❛tór✐❛ s✐♠♣❧❡s

❙❡rá ✉t✐❧✐③❛❞❛ q✉❛♥❞♦ ❛ ♣♦♣✉❧❛çã♦ ❢♦r ❝♦♥s✐❞❡r❛❞❛ ❤♦♠♦❣ê♥❡❛ ✭♦s ❡❧❡♠❡♥t♦s ♣♦s✲

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

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

P❛r❛ ❡st❡ t✐♣♦ ❞❡ ❛♠♦str❛❣❡♠ ♦s ❡❧❡♠❡♥t♦s ❞❛ ♣♦♣✉❧❛çã♦ ❞❡✈❡rã♦ r❡❝❡❜❡r ✉♠❛

♥✉♠❡r❛çã♦ ❡ ❡♠ s❡❣✉✐❞❛ s❡rã♦ s❡❧❡❝✐♦♥❛❞♦s ❛tr❛✈és ❞❡ ✉♠ s♦rt❡✐♦ ❛❧❡❛tór✐♦ ♣❛r❛

❢♦r♠❛r❡♠ ❛ ❛♠♦str❛✳

❊①❡♠♣❧♦✿ ❯♠❛ ❧♦❥❛ ❞❡ r♦✉♣❛s ♣♦ss✉✐ ✉♠ ❝❛❞❛str♦ ❝♦♠ ◆ ❝❧✐❡♥t❡s ❡ ❡st❛ ♣r❡❝✐s❛rá

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

q✉❡ ❞❡s❡❥❛ ♣❛ss❛r ❛ ❝♦♠❡r❝✐❛❧✐③❛r✳ ❙❡♥❞♦ ❛ ♣♦♣✉❧❛çã♦ ❞❡ ❝❧✐❡♥t❡s ✜♥✐t❛✱ t♦❞♦s ♦s

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

❛♣ós✱ ❡st❡s ❞❡✈❡rã♦ s❡r s♦rt❡❛❞♦s✳

✕ ❆♠♦str❛❣❡♠ s✐st❡♠át✐❝❛

❯t✐❧✐③❛✲s❡ ❡st❡ ♠ét♦❞♦ q✉❛♥❞♦ ❛ ♣♦♣✉❧❛çã♦ ❡stá ♦r❞❡♥❛❞❛ ❡ ♦s ❡❧❡♠❡♥t♦s ❛ s❡r❡♠

❡s❝♦❧❤✐❞♦s s❡rã♦ s❡❧❡❝✐♦♥❛❞♦s ❡♠ ♣❡rí♦❞♦s✳ P❛r❛ q✉❡ ❛ ❛♠♦str❛❣❡♠ s❡❥❛ ❛❧❡❛tór✐❛✱

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



❙❡çã♦ ✶✳✷ • ❚❡♦r✐❛ ❞❛ ❆♠♦str❛❣❡♠ ✶✾

♦ ❝✐❝❧♦ ❞❛ r❡t✐r❛❞❛ ❞♦s ❡❧❡♠❡♥t♦s q✉❡ ❢❛rã♦ ♣❛rt❡ ❞❛ ❛♠♦str❛✳ P❛r❛ ❡st❡ t✐♣♦ ❞❡

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

✶✳ ❊♥✉♠❡r❛r ❛ ♣♦♣✉❧❛çã♦ ❞❡ ✶ ❛ ◆ ✭◆✲t❛♠❛♥❤♦ ❞❛ ♣♦♣✉❧❛çã♦✮❀

✷✳ ❈❛❧❝✉❧❛r ✉♠❛ ❝♦♥st❛♥t❡✲❦ q✉❡ ✐♥❞✐❝❛rá ♦ t❛♠❛♥❤♦ ❞♦ ♣❡rí♦❞♦ ♣❛r❛ ❛ r❡t✐r❛❞❛

❞♦s ❡❧❡♠❡♥t♦s q✉❡ ❢❛rã♦ ♣❛rt❡ ❞❛ ❛♠♦str❛ k = N/n✱ s❡♥❞♦ q✉❡ ♥ é ♦ t❛♠❛♥❤♦

❞❛ ❛♠♦str❛❀

✸✳ ❉❡t❡r♠✐♥❛r ❞❡♥tr♦ ❞♦ ♣r✐♠❡✐r♦ ✐♥t❡r✈❛❧♦ ❦ ♦ ❡❧❡♠❡♥t♦ ✐♥✐❝✐❛❧ ✭✐✮✱ s❡♥❞♦ q✉❡

❡st❡ s❡rá ♦ ♣r✐♠❡✐r♦ ❡❧❡♠❡♥t♦ q✉❡ ❢❛rá ♣❛rt❡ ❞❛ ❛♠♦str❛❀

✹✳ ❆ ♣❛rt✐r ❞❡ ✐✱ s♦♠❛✲s❡ ❦✱ ✭♥✲✶✮ ✈❡③❡s ❛té ❢♦r♠❛r t♦❞❛ ❛ ❛♠♦str❛ ❝♦♠ ♥ ❡❧❡✲

♠❡♥t♦s✳

❋✐❣✉r❛ ✶✳✷✿ ❆♠♦str❛❣❡♠ s✐st❡♠át✐❝❛

❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

✕ ❆♠♦str❛❣❡♠ ❡str❛t✐✜❝❛❞❛

◆❡st❡ ❝❛s♦ ❛ ♣♦♣✉❧❛çã♦ ❛♣r❡s❡♥t❛✲s❡ ❤❡t❡r♦❣ê♥❡❛✱ ✐st♦ é✱ ♦s ❡❧❡♠❡♥t♦s ♣♦ss✉❡♠

❝❛r❛❝t❡ríst✐❝❛s ❞✐✈❡rs❛s✱ ♠❛s ❝♦♠ ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s✳ ❆ ♣♦♣✉❧❛çã♦ é ❞✐✈✐❞✐❞❛ ❡♠

❣r✉♣♦s ✭❡str❛t♦s✮ ♦♥❞❡ ❝❛❞❛ ✉♠ ❛♣r❡s❡♥t❛ ❤♦♠♦❣❡♥❡✐❞❛❞❡✳

❊①❡♠♣❧♦✿ ❯♠❛ ❡s❝♦❧❛ ❝♦♠ ◆ ❛❧✉♥♦s ❞❡✈❡rá s❡❧❡❝✐♦♥❛r ♥ ❛❧✉♥♦s ♣❛r❛ ♣❛rt✐❝✐♣❛r ❞❡ ✉♠❛

♣❡sq✉✐s❛ s♦❜r❡ ♦s ❛❧✐♠❡♥t♦s ✈❡♥❞✐❞♦s ♥❛ ❝❛♥t✐♥❛✳ ❙❛❜❡♥❞♦ q✉❡ ❛ ♣♦♣✉❧❛çã♦ ❡s❝♦❧❛r é ❤❡✲

t❡r♦❣ê♥❡❛✱ ❡ q✉❡ ❡①✐st❡♠ ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s✱ ♣♦r ❡①❡♠♣❧♦✱ ♦s ❣r✉♣♦s ❞❡ ❛❧✉♥♦s ❞❡ ✉♠❛

♠❡s♠❛ sér✐❡ ❡s❝♦❧❛r ❛❣r✉♣❛❞♦s ♥✉♠❛ s❛❧❛ ❞❡ ❛✉❧❛✱ ♦ ♠ét♦❞♦ ❞❡ ❛♠♦str❛❣❡♠ ❡str❛t✐✜❝❛❞❛

s❡rá ♠❛✐s ✐♥❞✐❝❛❞♦ ♣❛r❛ ❣❛r❛♥t✐r q✉❡ ❛ ❛♠♦str❛ s❡❥❛ r❡♣r❡s❡♥t❛t✐✈❛ ❡♠ r❡❧❛çã♦ à ♣♦♣✉❧❛çã♦✱

♣♦✐s ♥ã♦ ♣♦❞❡ ❛❝♦♥t❡❝❡r ❞❡ ❛❧✉♥♦s ❞❡ ✉♠❛ ♠❡s♠❛ sér✐❡ ❡s❝♦❧❛r ♦✉ ❢❛✐①❛ ❡tár✐❛ ♣❛rt✐❝✐♣❡♠ ❡♠

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

♣♦❞❡ s❡r ❞✐❢❡r❡♥t❡✳ ❈♦♠ ✐ss♦ s❡rã♦ r❡t✐r❛❞♦s ❡❧❡♠❡♥t♦s ❞❡ t♦❞♦s ♦s ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s ♣❛r❛

♣❛rt✐❝✐♣❛r ❞❛ ❛♠♦str❛✳
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P❛r❛ r❡❛❧✐③❛r ✉♠❛ ❛♠♦str❛❣❡♠ ❡str❛t✐✜❝❛❞❛ ♣r♦♣♦r❝✐♦♥❛❧ ❞♦✐s ♣❛ss♦s ❞❡✈❡♠ s❡r r❡❛❧✐③❛✲

❞♦s✳ ❙ã♦ ❡❧❡s✿

✶✳ ❉❡✜♥✐r ❛ ♣r♦♣♦rçã♦ ❞♦ ❡str❛t♦ ❡♠ r❡❧❛çã♦ à ♣♦♣✉❧❛çã♦✳ p = (Np/N)✱ ♦♥❞❡ ♣✱ Np ❡ ◆

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

t❛♠❛♥❤♦ ❞❛ ♣♦♣✉❧❛çã♦❀

✷✳ ▼✉❧t✐♣❧✐❝❛r ♦ ✈❛❧♦r ❞❛ ❛♠♦str❛ ✭♥✮ ♣❡❧❛ ♣r♦♣♦rçã♦ ❞❡ ❝❛❞❛ ❡str❛t♦ ❞❛ ♣♦♣✉❧❛çã♦ ✭♣✮✳

❆♣ós ❡ss❡s ♣❛ss♦s s❡rá ♦❜t✐❞♦ ♦ t❛♠❛♥❤♦ ❝♦rr❡t♦ ❞❛ ❛♠♦str❛ (np = n ∗ p) ❡♠ ❝❛❞❛ ❡str❛t♦

♣r♦♣♦r❝✐♦♥❛❧ ❛♦ t❛♠❛♥❤♦ ❞♦ ❡str❛t♦ ❡♠ r❡❧❛çã♦ à ♣♦♣✉❧❛çã♦✳

✶✳✸ ■♥❢❡rê♥❝✐❛ ❊st❛tíst✐❝❛

❆♣ós ❛ ❢❛s❡ ❞❛ ❡st❛tíst✐❝❛ ❞❡s❝r✐t✐✈❛✱ ✐♥✐❝✐❛✲s❡ ❛ ✐♥❢❡rê♥❝✐❛ ❡st❛tíst✐❝❛✱ q✉❡ ❜✉s❝❛ ❣❡♥❡✲

r❛❧✐③❛r ✐♥❢♦r♠❛çõ❡s ❞♦s ❞❛❞♦s ❝♦❧❡t❛❞♦s✳ ❆ ✐♥❢❡rê♥❝✐❛ é r❡❛❧✐③❛❞❛ ❛tr❛✈és ❞❛ ❡st✐♠❛çã♦ ❞❡

♣❛râ♠❡tr♦s ❞❡s❝r✐t♦r❡s ❡ ❞❡ t❡st❡s ❞❡ ❤✐♣ót❡s❡s ❞❡ ✐♥t❡r❡ss❡✳



❈❆P❮❚❯▲❖ ✷

❖❘●❆◆■❩❆➬➹❖ ❊ ❆P❘❊❙❊◆❚❆➬➹❖

❉❖❙ ❉❆❉❖❙

❯♠❛ ❞❛s ♠❛♥❡✐r❛s ❞❡ ❛♣r❡s❡♥t❛r ♦s ❞❛❞♦s ♦❜t✐❞♦s ♥✉♠❛ ♣❡sq✉✐s❛ é ❛tr❛✈és ❞❡ t❛❜❡❧❛s✳

◗✉❛♥❞♦ ♦s ❞❛❞♦s sã♦ ♦r❣❛♥✐③❛❞♦s ❡♠ ❧✐♥❤❛s ❡ ❝♦❧✉♥❛s s❡❣✉✐♥❞♦ ❛❧❣✉♠❛s r❡❣r❛s ♣ré ❡st❛❜❡✲

❧❡❝✐❞❛s✱ ♦❜té♠✲s❡ ❛s t❛❜❡❧❛s ❡st❛tíst✐❝❛s✳ ❈♦♠ ❡❧❛s ♣♦❞❡✲s❡ ♦❜s❡r✈❛r ❝♦♠ ♠❛✐s ❝❧❛r❡③❛ ♦ q✉❡

♦❝♦rr❡ ❝♦♠ ♦s ❞❛❞♦s✳

❯♠❛ t❛❜❡❧❛ ❞❡✈❡ ❝♦♥t❡r✿ tít✉❧♦✱ ❝❛❜❡ç❛❧❤♦ ❡ ❢♦♥t❡✳

✷✳✶ ❚❛❜❡❧❛ Pr✐♠✐t✐✈❛

❯♠❛ ♣❡sq✉✐s❛ é ❢❡✐t❛ ❛ ♣❛rt✐r ❞❡ ✉♠ q✉❡st✐♦♥ár✐♦ ♦♥❞❡ ♦s ❡♥tr❡✈✐st❛❞♦s ❞❡✈❡rã♦ r❡s✲

♣♦♥❞❡r às q✉❡stõ❡s ♣r❡✈✐❛♠❡♥t❡ ❢♦r♠✉❧❛❞❛s✳ ❆♣ós ❛ ❡♥tr❡✈✐st❛ ♦✉ ♣❡sq✉✐s❛ ❞❡ ❝❛♠♣♦ ❛s

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

♦ ♥♦♠❡ ❞❡ ❚❆❇❊▲❆ P❘■▼■❚■❱❆✱ ♣♦✐s ♦r❣❛♥✐③❛ ♦s ❞❛❞♦s ❞❛ ♠❛♥❡✐r❛ q✉❡ ❡❧❡s ❢♦r❛♠ ♦❜t✐❞♦s

✐♥✐❝✐❛❧♠❡♥t❡ s❡♠ ♥❡♥❤✉♠ t✐♣♦ ❞❡ tr❛t❛♠❡♥t♦✳

✷✶



❙❡çã♦ ✷✳✷ • ❚❛❜❡❧❛ ❞❡ ❋r❡q✉ê♥❝✐❛ ❆❜s♦❧✉t❛ ✷✷

❚❛❜❡❧❛ ✷✳✶✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇ ♥♦

❛♥♦ ❞❡ ✷✵✶✽

◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦

❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇

✹ ✶ ✷ ✺ ✸ ✸ ✹ ✷ ✻ ✸ ✷ ✷ ✸ ✶ ✸ ✸ ✹ ✷ ✶ ✶

✸ ✷ ✷ ✷ ✶ ✹ ✽ ✺ ✸ ✸ ✶ ✾ ✸ ✺ ✷ ✸ ✹ ✶ ✸ ✺

✷ ✹ ✶ ✺ ✺ ✷ ✷ ✹ ✼ ✹ ✷ ✷ ✷ ✹ ✻ ✷ ✶ ✷ ✸ ✶
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

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

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

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

❝r❡s❝❡♥t❡ ♦✉ ❞❡❝r❡s❝❡♥t❡✳

❚❛❜❡❧❛ ✷✳✷✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇ ♥♦

❛♥♦ ❞❡ ✷✵✶✽

◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦

❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇

✶ ✶ ✶ ✶ ✶ ✶ ✶ ✶ ✶ ✶ ✷ ✷ ✷ ✷ ✷ ✷ ✷ ✷ ✷ ✷

✷ ✷ ✷ ✷ ✷ ✷ ✷ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸ ✸

✹ ✹ ✹ ✹ ✹ ✹ ✹ ✹ ✹ ✺ ✺ ✺ ✺ ✺ ✺ ✻ ✻ ✼ ✽ ✾
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❆♦ ❛♥❛❧✐s❛r ❡st❛ t❛❜❡❧❛ ♣♦❞❡✲s❡ ❝♦❧❤❡r ✈ár✐❛s ✐♥❢♦r♠❛çõ❡s ❝♦♠♦ ❛ ♠❡♥♦r ✭✶✮ ❡ ❛ ♠❛✐♦r ✭✾✮

q✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛✳ ❆ ✈❛r✐❛çã♦ ❞❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s✱ ♦✉ s❡❥❛✱ ❛

❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛ ♠❛✐♦r ❡ ❛ ♠❡♥♦r q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ss♦❛s✳ P♦❞❡✲s❡ t❛♠❜é♠ ✈❡r✐✜❝❛r q✉❡ ❛

q✉❛♥t✐❞❛❞❡ ❞❡ ❞♦✐s ♠♦r❛❞♦r❡s é ❛ q✉❡ ♠❛✐s s❡ r❡♣❡t❡✳

✷✳✷ ❚❛❜❡❧❛ ❞❡ ❋r❡q✉ê♥❝✐❛ ❆❜s♦❧✉t❛

P❛r❛ q✉❡ ❡ss❡s ❞❛❞♦s ♣♦ss❛♠ ✜❝❛r ♦r❣❛♥✐③❛❞♦s ♥✉♠❛ t❛❜❡❧❛ ❡ ❝♦♠ ✐ss♦ ♦❜t❡r ✐♥❢♦r♠❛çõ❡s

r❡❧❡✈❛♥t❡s✱ ❡❧❡s ❞❡✈❡♠ s❡r ❝♦♥t❛❞♦s ❡ ♦r❣❛♥✐③❛❞♦s ♥✉♠❛ t❛❜❡❧❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ❛❜s♦❧✉t❛✳ ❊ss❡
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t✐♣♦ ❞❡ t❛❜❡❧❛ ❝♦♥té♠ ❛s ✐♥❢♦r♠❛çõ❡s r❡s✉♠✐❞❛s ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧✱ ❛♣r❡s❡♥t❛♥❞♦ s❡✉ ✈❛❧♦r ❡

♦ ♥ú♠❡r♦ ❞❡ ✈❡③❡s q✉❡ ♦❝♦rr❡✉✳ ❯t✐❧✐③❛✲s❡ ❢ ❝♦♠♦ ♥♦t❛çã♦ ❞❡ ❢r❡q✉ê♥❝✐❛✳

❊st❡ t✐♣♦ ❞❡ t❛❜❡❧❛ é ❡♠♣r❡❣❛❞❛ ❡♠ ✈❛r✐á✈❡✐s q✉❛❧✐t❛t✐✈❛s ♦✉ q✉❛♥t✐t❛t✐✈❛s ❞✐s❝r❡t❛s✳

❚❛❜❡❧❛ ✷✳✸✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇ ♥♦

❛♥♦ ❞❡ ✷✵✶✽

◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❋r❡q✉ê♥❝✐❛ ❆❜s♦❧✉t❛

✶ ✶✵

✷ ✶✼

✸ ✶✸

✹ ✾

✺ ✻

✻ ✷

✼ ✶

✽ ✶

✾ ✶

❚♦t❛❧ ✻✵
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

✷✳✸ ❚❛❜❡❧❛ ❞❡ ❋r❡q✉ê♥❝✐❛ ❘❡❧❛t✐✈❛

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

❞❛❞♦s ✭♥✮✳

fr =
f

n
✭✷✳✶✮

❆ ❢r❡q✉ê♥❝✐❛ r❡❧❛t✐✈❛ t❛♠❜é♠ ♣♦❞❡ s❡r ❡①♣r❡ss❛ ❝♦♠♦ ♣♦r❝❡♥t❛❣❡♠✳ P❛r❛ ✐ss♦ ❜❛st❛

♠✉❧t✐♣❧✐❝❛r ♦ s❡✉ ✈❛❧♦r ♣♦r ✶✵✵✳

fr =
f

n
∗ 100 ✭✷✳✷✮
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❚❛❜❡❧❛ ✷✳✹✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇ ♥♦

❛♥♦ ❞❡ ✷✵✶✽

◗t❞❡✳ ❞❡ ♠♦r❛❞♦r❡s ❋r❡q✉ê♥❝✐❛ ❋r❡q✉ê♥❝✐❛ ❘❡❧❛t✐✈❛ P♦r❝✳ ❘❡❧❛t✐✈❛ ✭✪✮

✶ ✶✵ ✵✱✶✻✼ ✶✻✱✼

✷ ✶✼ ✵✱✷✽✸ ✷✽✱✸

✸ ✶✸ ✵✱✷✶✼ ✷✶✱✼

✹ ✾ ✵✱✶✺✵ ✶✺✱✵

✺ ✻ ✵✱✶✵✵ ✶✵✱✵

✻ ✷ ✵✱✵✸✸ ✸✱✸

✼ ✶ ✵✱✵✶✼ ✶✱✼

✽ ✶ ✵✱✵✶✼ ✶✱✼

✾ ✶ ✵✱✵✶✼ ✶✱✼

❚♦t❛❧ ✻✵ ✶✱✵✵✶ ✶✵✵✱✶
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❖❜s✳✿ ❖s ✈❛❧♦r❡s ❛♣r❡s❡♥t❛❞♦s ♥♦ t♦t❛❧ ❞❛ ❢r❡q✉ê♥❝✐❛ r❡❧❛t✐✈❛ ✭✶✱✵✵✶✮ ❡ ❞❛ ♣♦r❝❡♥t❛❣❡♠

✭✶✵✵✱✶✮ ❢♦✐ ❞❡✈✐❞♦ ❛♦ ❛rr❡❞♦♥❞❛♠❡♥t♦✳

✷✳✹ ❚❛❜❡❧❛ ❞❡ ❋r❡q✉ê♥❝✐❛ ❘❡❧❛t✐✈❛ ❆❝✉♠✉❧❛❞❛

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

❛❝✉♠✉❧❛❞❛ s✐♠♣❧❡s ✭❋✮ ♦✉ ❛ ❢r❡q✉ê♥❝✐❛ ❛❝✉♠✉❧❛❞❛ r❡❧❛t✐✈❛ ✭❋r✮ q✉❡ é ❛ s♦♠❛ ❞❛ ❢r❡q✉ê♥❝✐❛

❝♦♠ ❛ ❢r❡q✉ê♥❝✐❛ ❛♥t❡r✐♦r✳
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❚❛❜❡❧❛ ✷✳✺✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆ ❞❛ ❝❛♣✐t❛❧ ❞♦ ❡st❛❞♦ ❇ ♥♦

❛♥♦ ❞❡ ✷✵✶✽

◗t❞❡✳ ♠♦r❛❞♦r❡s ❋r❡q✳ ❋q✳ ❘❡❧❛t✐✈❛ ❋q✳ ❘❡❧❛t✳ ❆❝✉♠✉❧❛❞❛✳ P✳ ❘❡❧❛t✳ ❆❝✉♠✉❧❛❞❛ ✭✪✮

✶ ✶✵ ✵✱✶✻✼ ✵✱✶✻✼ ✶✻✱✼

✷ ✶✼ ✵✱✷✽✸ ✵✱✹✺✵ ✹✺✱✵

✸ ✶✸ ✵✱✷✶✼ ✵✱✻✻✼ ✻✻✱✼

✹ ✾ ✵✱✶✺✵ ✵✱✽✶✼ ✽✶✱✼

✺ ✻ ✵✱✶✵✵ ✵✱✾✶✼ ✾✶✱✼

✻ ✷ ✵✱✵✸✸ ✵✱✾✺✵ ✾✺✱✵

✼ ✶ ✵✱✵✶✼ ✵✱✾✻✼ ✾✻✱✼

✽ ✶ ✵✱✵✶✼ ✵✱✾✽✸ ✾✽✱✸

✾ ✶ ✵✱✵✶✼ ✶✱✵✵✵ ✶✵✵✱✵
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

◆❡st❡ t✐♣♦ ❞❡ t❛❜❡❧❛ ♣♦❞❡✲s❡ ❛♥❛❧✐s❛r✱ ♣♦r ❡①❡♠♣❧♦✱ q✉❛♥t❛s ❝❛s❛s ❝♦♥té♠ ❛té ✺ ♠♦r❛❞♦✲

r❡s✳

✷✳✺ ❚❛❜❡❧❛ ❞❡ ❋r❡q✉ê♥❝✐❛ ♣❛r❛ ❉❛❞♦s ❈♦♥tí♥✉♦s

➱ ✉t✐❧✐③❛❞❛ q✉❛♥❞♦ ❛ ✈❛r✐á✈❡❧ ❢♦r ❞♦ t✐♣♦ q✉❛♥t✐t❛t✐✈❛ ❝♦♥tí♥✉❛✳ ❈♦♠♦ ✈✐st♦ ❛♥t❡r✐♦r♠❡♥t❡

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

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

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

P❛r❛ ❛ ❝♦♥str✉çã♦ ❞❡ss❡ t✐♣♦ ❞❡ t❛❜❡❧❛ ❛❧❣✉♥s ❝♦♥❝❡✐t♦s ❜ás✐❝♦s ♣r❡❝✐s❛♠ s❡r ❛♣r❡s❡♥t❛❞♦s✱

q✉❡ sã♦✿

• ❈❧❛ss❡s

❉❡✜♥❡✲s❡ ❝❧❛ss❡s ♦s ✐♥t❡r✈❛❧♦s ♦♥❞❡ ♦s ✈❛❧♦r❡s ❞❛s ✈❛r✐á✈❡✐s ✜❝❛♠ ❛❣r✉♣❛❞♦s✳ P❛r❛

❞❡t❡r♠✐♥❛r ♦ ♥ú♠❡r♦ ❞❡ ❝❧❛ss❡s ✭❦✮✱ ❝❛❧❝✉❧❛✲s❡ k =
√
n✱ ♦♥❞❡ ♥ é ❛ q✉❛♥t✐❞❛❞❡ ❞❡

❞❛❞♦s ❝♦❧❡t❛❞♦s ❡ ✉t✐❧✐③❛✲s❡ ♦ ✐♥t❡✐r♦ ♠❛✐s ♣ró①✐♠♦✳ ❈❛s♦ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❛❞♦s s❡❥❛

♠❛✐♦r q✉❡ ✶✵✵✱ ♦❜té♠✲s❡ ♦ ♥ú♠❡r♦ ❞❡ ❝❧❛ss❡s ❛tr❛✈és ❞❛ ❡①♣r❡ssã♦ k = 5.log(n)✳
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• ❆♠♣❧✐t✉❞❡ ❞♦ ■♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s

P❛r❛ ♦ ❝á❧❝✉❧♦ ❞❛ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s✱ ✉t✐❧✐③❛✲s❡ ❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧ ❞♦s

❞❛❞♦s✱ q✉❡ é ❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ♦ ♠❡♥♦r ❡ ♦ ♠❛✐♦r ✈❛❧♦r ❞♦s ❞❛❞♦s ❞♦ r♦❧ (A =

maiorvalor −menorvalor)✳ ❆ss✐♠ ❛ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s s❡rá ❞❛❞❛ ♣♦r

c = A

k−1
✱ ♦♥❞❡ ❝ é ❛ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s✱ ❆ é ❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧ ❡ ❦

r❡♣r❡s❡♥t❛ ♦ ♥ú♠❡r♦ ❞❡ ❝❧❛ss❡s✳

• ■♥t❡r✈❛❧♦s ❞❡ ❝❧❛ss❡

P❛r❛ s❡ ❡st❛❜❡❧❡❝❡r ♦ ✐♥t❡r✈❛❧♦ ❞❛s ❝❧❛ss❡s sã♦ ♥❡❝❡ssár✐♦s ♦s ❧✐♠✐t❡s ✐♥❢❡r✐♦r ❡ s✉♣❡r✐♦r

❞❛ ❝❧❛ss❡ q✉❡ sã♦ s❡✉s ✈❛❧♦r❡s ❡①tr❡♠♦s✳ ❖ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ✶❛ ❝❧❛ss❡ ❝♦rr❡s♣♦♥❞❡

❛♦ ♠❡♥♦r ❞❛❞♦ ♦❜s❡r✈❛❞♦ ❡ s❡ ❧♦❝❛❧✐③❛ ♥♦ ♣♦♥t♦ ♠é❞✐♦ ❞❛ ♣r✐♠❡✐r❛ ❝❧❛ss❡✿ LI1 =

♠❡♥♦r✈❛❧♦r− c

2
✳ ❖ ❧✐♠✐t❡ s✉♣❡r✐♦r ❞❛ ✶❛ ❝❧❛ss❡ t❡♠ ❝♦♠♦ ✈❛❧♦r ❛ s♦♠❛ ❞❛ ❛♠♣❧✐t✉❞❡ ❞♦

✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s ❝♦♠ ♦ ❧✐♠✐t❡ ✐♥❢❡r✐♦r✿ LS1 = LI1 + c✳ P❛r❛ ❛ ✷❛ ❝❧❛ss❡✱ ♦ ❧✐♠✐t❡

✐♥❢❡r✐♦r s❡rá ✐❣✉❛❧ ❛♦ ❧✐♠✐t❡ s✉♣❡r✐♦r ❞❛ ✶❛ ❝❧❛ss❡ (LI2 = LS1) ❡ ♣❛r❛ ❝❛❧❝✉❧❛r ♦ ❧✐♠✐t❡

s✉♣❡r✐♦r ❜❛st❛ s♦♠❛r ❛ ❡st❡ ❛ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s (LS2 = LI2 + c)✳

• P♦♥t♦ ♠é❞✐♦

❖ ♣♦♥t♦ ♠é❞✐♦ ✭P▼✮ ❞❡ ✉♠❛ ❝❧❛ss❡ é ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❡♥tr❡ ♦s ❡①tr❡♠♦s ❞❡st❛ ❝❧❛ss❡✳

PM = LI+LS

2

❆ s❡❣✉✐r✱ ❛♣r❡s❡♥t❛✲s❡ ✉♠ ❡①❡♠♣❧♦ ❞❡ t❛❜❡❧❛ ❞❡ ❈❧❛ss❡s ❞❡ ❢r❡q✉ê♥❝✐❛✳

✕ ◆ú♠❡r♦ ❞❡ ❈❧❛ss❡s

k =
√
n

k =
√
24 = 4, 898 = 5

✕ ❆♠♣❧✐t✉❞❡ t♦t❛❧

A = maiorvalor −menorvalor

A = 86, 4− 45, 4 = 41

✕ ❆♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s

c = A

k−1
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c = 41

5−1
= 10, 25 = 10, 3

✕ ▲✐♠✐t❡ ✐♥❢❡r✐♦r

LI1 = menorvalor − c

2

LI1 = 45, 4− 10,3

2
= 40, 3

✕ ▲✐♠✐t❡ s✉♣❡r✐♦r

LS1 = LI1 + c

LS1 = 40, 3 + 10, 3 = 50, 6

❚❛❜❡❧❛ ✷✳✻✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦ ❞❛ ❊s❝♦❧❛ ❆ ❞❛ ❝✐❞❛❞❡ ❳ ♥♦ ❛♥♦ ❞❡

✷✵✶✽

P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊✳▼✳ ❞❛ ❡s❝♦❧❛ ❆

❞❛ ❝✐❞❛❞❡ ❳ ♥♦ ❛♥♦ ❞❡ ✷✵✶✽

✹✺✱✹ ✹✼✱✽ ✺✸✱✺ ✺✺✱✵ ✺✻✱✻ ✺✽✱✺ ✺✾✱✹ ✻✸✱✻ ✻✺✱✽ ✻✼✱✹ ✻✽✱✹ ✻✾✱✵

✻✾✱✺ ✻✾✱✽ ✼✷✱✹ ✼✷✱✽ ✼✹✱✺ ✼✽✱✹ ✽✵✱✶ ✽✵✱✹ ✽✸✱✶ ✽✹✱✵ ✽✺✱✷ ✽✻✱✹
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❚❛❜❡❧❛ ✷✳✼✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛ ❋q✳ ❆❝✉♠✉❧❛❞❛ ❋q✳ ❘❡❧✳ ❆❝✉♠✉❧❛❞❛ P♦r❝❡♥t❛❣❡♠ ✭✪✮

✹✵✱✸ ⊢ ✺✵✱✻ ✷ ✷ ✵✱✵✽ ✽✱✵

✺✵✱✻ ⊢ ✻✵✱✾ ✺ ✼ ✵✱✷✾ ✷✾✱✵

✻✵✱✾ ⊢ ✼✶✱✷ ✼ ✶✹ ✵✱✺✽ ✺✽✱✵

✼✶✱✷ ⊢ ✽✶✱✺ ✻ ✷✵ ✵✱✽✸ ✽✸✱✵

✽✶✱✺ ⊢ ✾✶✱✽ ✹ ✷✹ ✶✱✵✵ ✶✵✵✱✵

❚♦t❛❧ ✷✹
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳



❈❆P❮❚❯▲❖ ✸

❘❊P❘❊❙❊◆❚❆➬➹❖ ●❘➪❋■❈❆

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✸❪✱ ♦ ❣rá✜❝♦ ❡st❛tíst✐❝♦ é ✉♠❛ ❢♦r♠❛ ❞❡ ❛♣r❡s❡♥t❛çã♦ ❞♦s ❞❛❞♦s✱ ❝✉❥♦

♦❜❥❡t✐✈♦ é ♣r♦❞✉③✐r ✉♠❛ ✈✐s✉❛❧✐③❛çã♦ ♠❛✐s rá♣✐❞❛ ❡ ✈✐✈❛ ❞♦ ❢❡♥ô♠❡♥♦ ❡♠ ❡st✉❞♦✳ ❉❡♥tr❡ ♦s

✈ár✐♦s t✐♣♦s ❞❡ ❣rá✜❝♦s✱ ❞❡st❛❝❛♠✲s❡✿

✸✳✶ ❍✐st♦❣r❛♠❛

❖ ❤✐st♦❣r❛♠❛ ❛♣r❡s❡♥t❛ ✉♠❛ ✈✐sã♦ ❣❡r❛❧ ❞❛ ✈❛r✐❛çã♦ ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s✳ ➱ ✉t✐❧✐③❛❞♦ ♥❛

♦❜s❡r✈❛çã♦ ❞❛ ❢r❡q✉ê♥❝✐❛✳ ❙❡❣✉♥❞♦ ❬✼❪✱ ♦ ❤✐st♦❣r❛♠❛ ❛♣r❡s❡♥t❛ ❝♦❧✉♥❛s ❥✉st❛♣♦st❛s ❧✐❣❛❞❛s

✉♠❛ às ♦✉tr❛s✱ ♦♥❞❡ ❛ ❧❛r❣✉r❛ ❞❛s ❜❛s❡s ❝♦rr❡s♣♦♥❞❡♠ às ❛♠♣❧✐t✉❞❡s ❞❛s ❝❧❛ss❡s ✭❡✐①♦ ❞❛s

❛❜s❝✐ss❛s✮ ❡ ❛s ❛❧t✉r❛s sã♦ ♣r♦♣♦r❝✐♦♥❛✐s às ❢r❡q✉ê♥❝✐❛s ✭❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s✮✳

❊①❡♠♣❧♦ ❞❡ ✉♠ ❤✐st♦❣r❛♠❛ ❛ ♣❛rt✐r ❞❡ ✉♠❛ t❛❜❡❧❛ ❞❡ ❢r❡q✉ê♥❝✐❛✳

✷✽
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❚❛❜❡❧❛ ✸✳✶✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛

✹✵✱✸ ⊢ ✺✵✱✻ ✷

✺✵✱✻ ⊢ ✻✵✱✾ ✺

✻✵✱✾ ⊢ ✼✶✱✷ ✼

✼✶✱✷ ⊢ ✽✶✱✺ ✻

✽✶✱✺ ⊢ ✾✶✱✽ ✹

❚♦t❛❧ ✷✹
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✸✳✶✿ ❍✐st♦❣r❛♠❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

✸✳✷ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛

❖ ♣♦❧í❣♦♥♦ ❞❡ ❢r❡q✉ê♥❝✐❛ ✉t✐❧✐③❛ ❧✐♥❤❛s ♣♦❧✐❣♦♥❛✐s✱ ❡ ♣❛r❛ tr❛çá✲❧❛s✱ sã♦ ♥❡❝❡ssár✐♦s ♦s

♣♦♥t♦s ♠é❞✐♦s ❞❡ ❝❛❞❛ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡ ❝♦♠ ❛❧t✉r❛ ♣r♦♣♦r❝✐♦♥❛❧ à ❢r❡q✉ê♥❝✐❛ ❞❡st❛ ❝❧❛ss❡✳
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❋✐❣✉r❛ ✸✳✷✿ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

❯♠❛ ❞❛s ✈❛♥t❛❣❡♥s ❞❡st❡ t✐♣♦ ❞❡ ❣rá✜❝♦ é ❝♦♠♣❛r❛r ❞✉❛s ♦✉ ♠❛✐s ❞✐str✐❜✉✐çõ❡s ❞❡ ❢r❡q✉ê♥✲

❝✐❛✳ P❛r❛ ✐ss♦ ♦s ♣♦❧í❣♦♥♦s sã♦ tr❛ç❛❞♦s ♥♦ ♠❡s♠♦ ♣❧❛♥♦✳ ❱❡❥❛ ♥♦ ❡①❡♠♣❧♦ ❛❜❛✐①♦ ♦♥❞❡ ❛s

t❛❜❡❧❛s ✸ ❡ ✹ ❛♣r❡s❡♥t❛♠ ♦ ♣❡s♦ ❞♦s ❛❧✉♥♦s ❞❡ ❞✉❛s s❛❧❛s ❞♦ ✶♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦ ♥❛

♠❡s♠❛ ❡s❝♦❧❛✳

❚❛❜❡❧❛ ✸✳✷✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛

✹✵✱✸ ⊢ ✺✵✱✻ ✷

✺✵✱✻ ⊢ ✻✵✱✾ ✺

✻✵✱✾ ⊢ ✼✶✱✷ ✼

✼✶✱✷ ⊢ ✽✶✱✺ ✻

✽✶✱✺ ⊢ ✾✶✱✽ ✹

❚♦t❛❧ ✷✹
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳
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❚❛❜❡❧❛ ✸✳✸✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❇ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛

✹✹✱✺ ⊢ ✺✷✱✸ ✶

✺✷✱✸ ⊢ ✻✵✱✶ ✸

✻✵✱✶ ⊢ ✻✼✱✾ ✹

✻✼✱✾ ⊢ ✼✺✱✼ ✺

✼✺✱✼ ⊢ ✽✸✱✺ ✽

❚♦t❛❧ ✷✶
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✸✳✸✿ P♦❧í❣♦♥♦ ❞❡ ❋r❡q✉ê♥❝✐❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

❆ ❛♥á❧✐s❡ ❞♦ ❣rá✜❝♦ ♠♦str❛ q✉❡ ❤á ♠❛✐♦r ❝♦♥❝❡♥tr❛çã♦ ❞❡ ❛❧✉♥♦s ❝♦♠ ♣❡s♦ ❡♥tr❡ ✹✷ ❡ ✺✺

q✉✐❧♦❣r❛♠❛s ♥❛ s❛❧❛ ❞♦ ✶♦ ❛♥♦ ❆✳
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✸✳✸ ❖❣✐✈❛

❊st❡ ❣rá✜❝♦ é ✉t✐❧✐③❛❞♦ ♥❛ ❞✐str✐❜✉✐çã♦ ❞❡ ❢r❡q✉ê♥❝✐❛ ❛❝✉♠✉❧❛❞❛✱ ♦♥❞❡ ❝♦♥s✐❞❡r❛♠✲s❡

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

s❡♥❞♦ ❞❡♥♦♠✐♥❛❞❛ ❞✐str✐❜✉✐çã♦ ❛❝✉♠✉❧❛❞❛ ❛❜❛✐①♦ ❞❡ ❡ ❝♦♠ ✐ss♦✱ ❛ ♦❣✐✈❛ ❝♦rr❡s♣♦♥❞❡♥t❡ s❡rá

❝r❡s❝❡♥t❡✳

❚❛❜❡❧❛ ✸✳✹✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛ ❆❝✉♠✉❧❛❞❛

✹✵✱✸ ⊢ ✺✵✱✻ ✷

✺✵✱✻ ⊢ ✻✵✱✾ ✼

✻✵✱✾ ⊢ ✼✶✱✷ ✶✹

✼✶✱✷ ⊢ ✽✶✱✺ ✷✵

✽✶✱✺ ⊢ ✾✶✱✽ ✷✹
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✸✳✹✿ ❖❣✐✈❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳
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❋✐❣✉r❛ ✸✳✺✿ ❖❣✐✈❛ ✲ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♥♦ ❆ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

✸✳✹ ●rá✜❝♦ ❞❡ ❇❛rr❛s ♦✉ ❈♦❧✉♥❛s

❖s ❣rá✜❝♦s ❞❡ ❜❛rr❛s ♦✉ ❝♦❧✉♥❛s sã♦ ✉t✐❧✐③❛❞♦s ♣❛r❛ r❡♣r❡s❡♥t❛r ❞❛❞♦s q✉❛❧✐t❛t✐✈♦s✱ ❝♦♠♦

t❛♠❜é♠ ❞❛❞♦s q✉❛♥t✐t❛t✐✈♦s ❞✐s❝r❡t♦s✳ ❚❛♠❜é♠ ♣♦❞❡ r❡♣r❡s❡♥t❛r ❞❛❞♦s ❝♦♥tí♥✉♦s✱ ❝❛s♦ ♦s

❞❛❞♦s ❡st❡❥❛♠ ❞✐✈✐❞✐❞♦s ❡♠ ❝❧❛ss❡s✳ P❛r❛ ♦s ❣rá✜❝♦s ❞❡ ❝♦❧✉♥❛s ❛❧t❡r♥❛♠✲s❡ ♦s ❡✐①♦s✱ s❡♥❞♦

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

❚❛❜❡❧❛ ✸✳✺✿ ❚❛❜❡❧❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s

❈✐❞❛❞❡s ❋r❡q✉ê♥❝✐❛

❇❡rt✐♦❣❛ ✷✹

❈❛♠❜♦r✐ú ✶✺

❋❧♦r✐❛♥ó♣♦❧✐s ✷✶

●✉❛r✉❥á ✷✽

▼❛r❡s✐❛s ✶✷
❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳
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❋✐❣✉r❛ ✸✳✻✿ ●rá✜❝♦ ❞❡ ❜❛rr❛s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✸✳✼✿ ●rá✜❝♦ ❞❡ ❝♦❧✉♥❛s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

✸✳✺ ●rá✜❝♦ ❞❡ ❙❡t♦r❡s

❖ ❣rá✜❝♦ ❞❡ s❡t♦r❡s é ♠❛✐s ❛♣❧✐❝❛❞♦ ❡♠ ❞❛❞♦s q✉❛❧✐t❛t✐✈♦s ❡ ♣♦ss✐❜✐❧✐t❛ ✈❡r✐✜❝❛r ❛ ♣r♦✲

♣♦rçã♦ ❡①✐st❡♥t❡ ❡♥tr❡ ✉♠ ❞❡t❡r♠✐♥❛❞♦ ❞❛❞♦ ❡ ♦ t♦❞♦✳ P❛r❛ ❛ ❝♦♥str✉çã♦ ❞♦ ❣rá✜❝♦ s❡♠ ❛



❙❡çã♦ ✸✳✺ • ●rá✜❝♦ ❞❡ ❙❡t♦r❡s ✸✺

✉t✐❧✐③❛çã♦ ❞❡ ♣❧❛♥✐❧❤❛s ❡❧❡trô♥✐❝❛s✱ é ♥❡❝❡ssár✐♦ ♦ ❝á❧❝✉❧♦ ❞♦ â♥❣✉❧♦ ❝❡♥tr❛❧ ❝♦rr❡s♣♦♥❞❡♥t❡ ❛

❝❛❞❛ ♣♦r❝❡♥t❛❣❡♠ ❞♦ s❡t♦r ❡♠ r❡❧❛çã♦ ❛♦ t♦t❛❧✳

❋✐❣✉r❛ ✸✳✽✿ ●rá✜❝♦ ❞❡ s❡t♦r❡s ✲ ♣r❡❢❡rê♥❝✐❛ ❞❛s ❝✐❞❛❞❡s ❧✐t♦râ♥❡❛s✳

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳



❈❆P❮❚❯▲❖ ✹

▼❊❉■❉❆❙ ❉❊ P❖❙■➬➹❖

❆♦ ❛♥❛❧✐③❛r♠♦s ❞❛❞♦s ❡st❛tíst✐❝♦s✱ ❛❧é♠ ❞❛s t❛❜❡❧❛s ❡ ❣rá✜❝♦s✱ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ r❡❛❧✐③❛r

❝á❧❝✉❧♦s ❞❡ ♠❡❞✐❞❛s q✉❡ ❝❛r❛❝t❡r✐③❡♠ ❡ss❡s ❞❛❞♦s ❞❡ ✉♠❛ ❢♦r♠❛ ❛✐♥❞❛ ♠❛✐s r❡s✉♠✐❞❛ ❛tr❛✈és

❞❡ ♥ú♠❡r♦s✳ ❆s ♠❡❞✐❞❛s ❞❡ ♣♦s✐çã♦ ♠❛✐s ✐♠♣♦rt❛♥t❡s sã♦ ❞❡♥♦♠✐♥❛❞❛s♠❡❞✐❞❛s ❞❡ t❡♥❞ê♥❝✐❛

❝❡♥tr❛❧ ✭♦✉ ♣r♦♠é❞✐❛s✮ ❡ ❛s ♠❡❞✐❞❛s ❞❡ ❞✐s♣❡rsã♦✳ ❊ss❛s ♠❡❞✐❞❛s sã♦ ❝❛❧❝✉❧❛❞❛s ♣❛r❛ t♦❞❛

❛ ♣♦♣✉❧❛çã♦ ♦✉ ♣❛r❛ ❛♠♦str❛s✳

✹✳✶ ▼❡❞✐❞❛s ❞❡ ❚❡♥❞ê♥❝✐❛ ❈❡♥tr❛❧

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

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

❞♦ q✉❛❧ ❛ ✈❛r✐á✈❡❧ ❞❡ ❞❛❞♦s s❡ ❝♦♥❝❡♥tr❛✳ ❆s ♠❛✐s ✉t✐❧✐③❛❞❛s sã♦✿

• ▼é❞✐❛

• ▼❡❞✐❛♥❛

• ▼♦❞❛

❈❛❞❛ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❛♣r❡s❡♥t❛ ✉♠❛ ♠❡❞✐❞❛ ❞❡ t❡♥❞ê♥❝✐❛ q✉❡ ♠❡❧❤♦r r❡♣r❡s❡♥t❛ ❛ s✉❛

sér✐❡ ❞❡ ❞❛❞♦s✳ ❚♦❞❛ ♠❡❞✐❞❛ r❡♣r❡s❡♥t❛ ❜❡♠ ♦s ❞❛❞♦s q✉❡ ❡stã♦ s✐t✉❛❞♦s ♣ró①✐♠♦s ❛ ❡❧❛✱

❧♦❣♦ ♦s ❞❛❞♦s ❛❢❛st❛❞♦s ♥ã♦ s❡rã♦ ❜❡♠ r❡♣r❡s❡♥t❛❞♦s✳

✸✻
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❆ ♠❡❞✐❛♥❛ é ✉♠❛ ♠❡❞✐❞❛ ❞❡ t❡♥❞ê♥❝✐❛ q✉❡ ♥ã♦ é ✐♥✢✉❡♥❝✐❛❞❛ ♣♦r ❞❛❞♦s ❞✐s❝r❡♣❛♥t❡s

✭✈❛❧♦r❡s q✉❡ ❞✐❢❡r❡♠ ❞♦s ♦✉tr♦s✮✳ ◆♦ ❡♥t❛♥t♦✱ s❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❞❛❞♦s ❢♦r ♠✉✐t♦ ❣r❛♥❞❡✱

✐ss♦ ❞✐✜❝✉❧t❛rá ❛ ♦r❞❡♥❛çã♦ ❞❡ss❡s ❞❛❞♦s ❡ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡ ♦ s❡✉ ❝á❧❝✉❧♦✳

❙❡ ♥♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s sã♦ ❡♥❝♦♥tr❛❞♦s ✈❛❧♦r❡s ❞✐s❝r❡♣❛♥t❡s ❡♠ r❡❧❛çã♦ ❛♦s ❞❡♠❛✐s

❡st✉❞❛❞♦s✱ ❡st❡ ✈❛❧♦r ✐♥✢✉❡♥❝✐❛rá ♥♦ r❡s✉❧t❛❞♦ ❞♦ ❝á❧❝✉❧♦ ❞❛ ♠é❞✐❛✱ ✐♠♣❧✐❝❛♥❞♦ q✉❡ t❛❧

♠é❞✐❛ ♥ã♦ s❡rá ✉♠❛ ♠❡❞✐❞❛ ❛❞❡q✉❛❞❛ ♣❛r❛ s❡ tr❛❜❛❧❤❛r✳

❙❡ ❛ sér✐❡ ❛♣r❡s❡♥t❛ ✉♠❛ ❝♦♥❝❡♥tr❛çã♦ ❞❡ ❞❛❞♦s ♥❛ s✉❛ ár❡❛ ❝❡♥tr❛❧✱ ❛ ♠é❞✐❛✱ ❛ ♠❡❞✐❛♥❛

❡ ❛ ♠♦❞❛ ❡stã♦ ❧♦❝❛❧✐③❛❞❛s ♥❡ss❛ ár❡❛✳ ▲♦❣♦ q✉❛❧q✉❡r ✉♠❛ ❞❡ss❛s t❡♥❞ê♥❝✐❛s r❡♣r❡s❡♥t❛rã♦

❜❡♠ ❡st❛ sér✐❡✳

◗✉❛♥❞♦ ❛ ❝♦♥❝❡♥tr❛çã♦ ❞♦s ❞❛❞♦s ❡stá ♥♦ ✐♥í❝✐♦ ♦✉ ♥♦ ✜♥❛❧ ❞❛ sér✐❡✱ ❛ ♠♦❞❛ ❡ ❛ ♠❡❞✐❛♥❛

sã♦ ❛s ♠❡❞✐❞❛s ❞❡ t❡♥❞ê♥❝✐❛ ❝❡♥tr❛❧ ♠❛✐s ✐♥❞✐❝❛❞❛s✱ ♣♦✐s ❛ ♠é❞✐❛ ♣♦❞❡ s❡ ❞❡s❧♦❝❛r ♣❛r❛ ♦

❧❛❞♦ ❝♦♥trár✐♦✱ ❝❛s♦ ❛ sér✐❡ ❛♣r❡s❡♥t❡ ✉♠ ✈❛❧♦r q✉❡ ✐♥✢✉❡♥❝✐❡ ❢♦rt❡♠❡♥t❡ ♥♦ s❡✉ r❡s✉❧t❛❞♦✳

▼é❞✐❛

❆ ♠é❞✐❛✱ ♦✉ ✈❛❧♦r ❡s♣❡r❛❞♦✱ é ❛ ♠❡❞✐❞❛ ❞❡ t❡♥❞ê♥❝✐❛ ❝❡♥tr❛❧ ♠❛✐s ✉t✐❧✐③❛❞❛ ♣❛r❛ r❡♣r❡✲

s❡♥t❛r r❡s✉♠✐❞❛♠❡♥t❡ ✉♠❛ ❞✐str✐❜✉✐çã♦ ❞❡ ❢r❡q✉ê♥❝✐❛✱ é ✉♠ ✈❛❧♦r tí♣✐❝♦ ❞❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡

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

s❡rã♦ ✉t✐❧✐③❛❞♦s t♦❞♦s ♦s ❞❛❞♦s ❞♦ ❝♦♥❥✉♥t♦✳

❍á ✈ár✐♦s t✐♣♦s ❞❡ ♠é❞✐❛s✿

✶✳ ▼é❞✐❛ ❛r✐t♠ét✐❝❛ s✐♠♣❧❡s❀

✷✳ ▼é❞✐❛ ❛r✐t♠ét✐❝❛ ♣♦♥❞❡r❛❞❛❀

✸✳ ▼é❞✐❛ ❣❡♦♠étr✐❛❀

✹✳ ▼é❞✐❛ ❤❛r♠ô♥✐❝❛❀

✺✳ ❡♥tr❡ ♦✉tr❛s✳

• ▼é❞✐❛ ❆r✐t♠ét✐❝❛ ❙✐♠♣❧❡s

❆ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ s✐♠♣❧❡s ❞❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s é ♦ q✉♦❝✐❡♥t❡ ❞❛ ❞✐✈✐sã♦ ❡♥tr❡

❛ s♦♠❛ ❞❡ t♦❞♦s ♦s ❞❛❞♦s ❡ ❛ q✉❛♥t✐❞❛❞❡ t♦t❛❧ ❞❡ ❞❛❞♦s✳ ❆ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❞❡ ✉♠

❝♦♥❥✉♥t♦ ❞❡ ◆ ❞❛❞♦s x1, x2, x3, . . . , xN é ❞❡✜♥✐❞❛ ♣♦r✿
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x̄ =
x1 + x2 + x3 + . . .+ xN

N
=

N∑

i=1

xi

N
✭✹✳✶✮

♦♥❞❡

x̄ ❂ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ s✐♠♣❧❡s

xi ❂ ✈❛❧♦r ❣❡♥ér✐❝♦ ❞❛ ♦❜s❡r✈❛çã♦

N ❂ q✉❛♥t✐❞❛❞❡ t♦t❛❧ ❞❡ ❞❛❞♦s

Σ ❂ ❝♦rr❡s♣♦♥❞❡ à s♦♠❛ ❞❡ t♦❞♦s ♦s ✈❛❧♦r❡s ♦❜t✐❞♦s✳

• ▼é❞✐❛ ❆r✐t♠ét✐❝❛ P♦♥❞❡r❛❞❛

❙❡ ♥✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s✱ ❝❛❞❛ ✉♠ ❞❡❧❡s✱ xi ❛♣❛r❡❝❡ ❝♦♠ ✉♠❛ ❢r❡q✉ê♥❝✐❛ fi ✭♣❡s♦s✮✱

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

♣♦♥❞❡r❛❞❛✳

x̄ =
f1 · x1 + f2 · x2 + f3 · x3 + . . .+ fk · xk

f1 + f2 + f3 + . . .+ fk
=

k∑

i=1

fi · xi

k∑

i=1

fi

✭✹✳✷✮

♦♥❞❡

f1 + f2 + f3 + . . .+ fk = N

x̄ ❂ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ♣♦♥❞❡r❛❞❛

xi ❂ ✈❛❧♦r ❣❡♥ér✐❝♦ ❞❛ ♦❜s❡r✈❛çã♦

fi ❂ ❢r❡q✉ê♥❝✐❛ ♦✉ ♣❡s♦ ❞❛ ♦❜s❡r✈❛çã♦✳

◗✉❛♥❞♦ ❛ ✈❛r✐á✈❡❧ é ❞♦ t✐♣♦ q✉❛♥t✐t❛t✐✈❛ ❞✐s❝r❡t❛✱ ✉♠❛ ♠❛♥❡✐r❛ rá♣✐❞❛ ♣❛r❛ s❡ ♦❜t❡r

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

❝♦♠ ♦ ♣r♦❞✉t♦ xi · fi✳
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❚❛❜❡❧❛ ✹✳✶✿ ◗✉❛♥t✐❞❛❞❡ ❞❡ ♠♦r❛❞♦r❡s ❡♠ ❝❛❞❛ ❝❛s❛ ❞♦ ❜❛✐rr♦ ❆

◗✉❛♥t✳ ❞❡ ♠♦r❛❞♦r❡s ✭xi✮ ❋r❡q ❆❜s♦❧✉t❛ ✭fi✮ ✭xi · fi✮

✶ ✶✵ ✶✵

✷ ✶✼ ✸✹

✸ ✶✸ ✸✾

✹ ✾ ✸✻

✺ ✻ ✸✵

✻ ✷ ✶✷

✼ ✶ ✼

✽ ✶ ✽

✾ ✶ ✾

Σ = 60 Σ = 185

x̄ =

k∑

i=1

fi · xi

k∑

i=1

fi

⇒ x̄ =
185

60
⇒ x̄ ∼= 3, 08

❈❛s♦ ❛ ✈❛r✐á✈❡❧ s❡❥❛ ❞♦ t✐♣♦ q✉❛♥t✐t❛t✐✈❛ ❝♦♥tí♥✉❛✱ ♣❛r❛ s❡ ❝❛❧❝✉❧❛r ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛

♣♦♥❞❡r❛❞❛✱ xi s❡rá ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ s✐♠♣❧❡s ❞♦s ❧✐♠✐t❡s ✐♥❢❡r✐♦r ❡ s✉♣❡r✐♦r ❞❡ ❝❛❞❛

❝❧❛ss❡✳ ❉❡✈❡✲s❡ ✐♥❝❧✉✐r ♥❛ t❛❜❡❧❛ ❛s ❝♦❧✉♥❛s xi ❡ xi · fi✳

❚❛❜❡❧❛ ✹✳✷✿ P❡s♦ ❞♦s ❛❧✉♥♦s ❞♦ ✶❛ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

✐ ❈❧❛ss❡ ❋r❡q✉ê♥❝✐❛ ✭fi✮ xi xi · fi

✶ ✹✵✱✸ ⊢ ✺✵✱✻ ✷ ✹✺✱✹✺ ✾✵✱✾

✷ ✺✵✱✻ ⊢ ✻✵✱✾ ✺ ✺✺✱✼✺ ✷✼✽✱✼✺

✸ ✻✵✱✾ ⊢ ✼✶✱✷ ✼ ✻✻✱✵✺ ✹✻✷✱✸✺

✹ ✼✶✱✷ ⊢ ✽✶✱✺ ✻ ✼✻✱✸✺ ✹✺✽✱✶✵

✺ ✽✶✱✺ ⊢ ✾✶✱✽ ✹ ✽✻✱✻✺ ✸✹✻✱✻✵

Σ = 24 Σ = 1636, 70
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x̄ =

k∑

i=1

fi · xi

k∑

i=1

fi

⇒ x̄ =
1636,70

24
⇒ x̄ ∼= 68, 20

• ▼é❞✐❛ ●❡♦♠étr✐❝❛

◗✉❛♥❞♦ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s x1, x2, x3, . . . , xN ✱ ❛♣r❡s❡♥t❛ s❡✉s ✈❛❧♦r❡s s❡ ❛♣r♦①✐♠❛♥❞♦

♦✉ ❢♦r♠❛♥❞♦ ✉♠❛ ♣r♦❣r❡ssã♦ ❣❡♦♠étr✐❝❛✱ é ✐♥❞✐❝❛❞♦ ♦ ❝á❧❝✉❧♦ ❞❛ ♠é❞✐❛ ❣❡♦♠étr✐❝❛✳

❊st❡ t✐♣♦ ❞❡ ♠é❞✐❛ só ♣♦❞❡ s❡r ✉t✐❧✐③❛❞❛ s❡ ♦s ✈❛❧♦r❡s ❢♦r❡♠ ♣♦s✐t✐✈♦s✳ ❉✐❢❡r❡♥t❡ ❞❛

♠é❞✐❛ ❛r✐t♠ét✐❝❛✱ ❛ ♠é❞✐❛ ❣❡♦♠étr✐❝❛ ♥ã♦ é s❡♥sí✈❡❧ ❛ ✈❛❧♦r❡s ❞✐s❝r❡♣❛♥t❡s✳

❖❜s✳✿ ♣r♦❣r❡ssã♦ ❣❡♦♠étr✐❝❛ é ✉♠❛ s❡q✉ê♥❝✐❛ ♥✉♠ér✐❝❛ ♦♥❞❡ ♦s t❡r♠♦s sã♦ ❝❛❧❝✉❧❛❞♦s

❛ ♣❛rt✐r ❞♦ s❡❣✉♥❞♦ ♠✉❧t✐♣❧✐❝❛♥❞♦✲s❡ ❝❛❞❛ t❡r♠♦ ♣♦r ✉♠❛ ❝♦♥st❛♥t❡ q ✭r❛③ã♦✮✳

❆ ♠é❞✐❛ ❣❡♦♠étr✐❝❛ é ❞❡✜♥✐❞❛ ♣♦r✿

x̄g =
n

√
x1 · x2 · x3 . . . xN ✭✹✳✸✮

• ▼é❞✐❛ ❍❛r♠ô♥✐❝❛

❆ ♠é❞✐❛ ❤❛r♠ô♥✐❝❛ ❞❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ✈❛❧♦r❡s x1, x2, x3, . . . , xN ✱ é ♦ ✐♥✈❡rs♦ ❞❛ ♠é❞✐❛

❛r✐t♠ét✐❝❛ ❞♦s ✐♥✈❡rs♦s ❡ é ❞❡✜♥✐❞❛ ♣♦r✿

x̄h =
n

1

x1

+
1

x2

+ . . .+ 1

xn

⇒ x̄h =
n

n∑

i=1

1

xi

✭✹✳✹✮

P❛r❛ ❝❛❧❝✉❧❛r ✉♠ ✈❛❧♦r ❞❛ ♠é❞✐❛ q✉❡ t❡♥❤❛ ❝♦♠♦ ✉♥✐❞❛❞❡ ❞❡ ♠❡❞✐❞❛ ♦ ✐♥✈❡rs♦ ❞❛

✉♥✐❞❛❞❡ ❞❡ ♠❡❞✐❞❛ ❞❡ ✉♠ ❞❡t❡r♠✐♥❛❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s✱ ✉t✐❧✐③á✲s❡ ♦ ❝á❧❝✉❧♦ ❞❛

♠é❞✐❛ ❤❛r♠ô♥✐❝❛✳

❘❡❧❛çã♦ ❡♥tr❡ ❛s ▼é❞✐❛s ❆r✐t♠ét✐❝❛✱ ●❡♦♠étr✐❝❛ ❡ ❍❛r♠ô♥✐❝❛

◆✉♠ ❝♦♥❥✉♥t♦ ❞❡ ✈❛❧♦r❡s ♣♦s✐t✐✈♦s x1, x2, x3, . . . , xN ✱ ❛ s✉❛ ♠é❞✐❛ ❤❛r♠ô♥✐❝❛ é ♠❡♥♦r ♦✉

✐❣✉❛❧ ❛ s✉❛ ♠é❞✐❛ ❣❡♦♠étr✐❝❛ ❡ ❡st❛ é ♠❡♥♦r q✉❡ ♦✉ ✐❣✉❛❧ ❛ s✉❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛✳ ❖s três

t✐♣♦s ❞❡ ♠é❞✐❛s só ❛♣r❡s❡♥t❛rã♦ ♦ ♠❡s♠♦ ✈❛❧♦r s❡ ♦s ✈❛❧♦r❡s ❞♦ ❝♦♥❥✉♥t♦ ❛♣r❡s❡♥t❛❞♦ ❢♦r❡♠

t♦❞♦s ✐❣✉❛✐s✳

x̄h ≤ x̄g ≤ x̄
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▼♦❞❛

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

♠❛✐♦r ❢r❡q✉ê♥❝✐❛ é ❛ ♠♦❞❛✳ ◆♦ ❝❛s♦ ❞❡ ❞❛❞♦s ❝♦♥tí♥✉♦s✱ ❡♠ ❈á❧❝✉❧♦ ❞❛ ▼♦❞❛ ✲ ✈❛r✐á✈❡❧

❝♦♥tí♥✉❛✱ s❡rã♦ ❛♣r❡s❡♥t❛❞❛s três ♠❛♥❡✐r❛s ❞❡ s❡r ❝❛❧❝✉❧❛❞❛ ❛ ♠♦❞❛✳

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

❡ ❛♣r♦①✐♠❛❞❛✱ ❛ ♠❡❞✐❞❛ ❞❡ ♣♦s✐çã♦✳

❆ ♠♦❞❛ ♣♦❞❡ ♥ã♦ ❡①✐st✐r q✉❛♥❞♦ ✉♠ ❞❛❞♦ ♥ã♦ ❛♣r❡s❡♥t❛r ♠❛✐♦r ❢r❡q✉ê♥❝✐❛ ❡♠ r❡❧❛çã♦

❛ ♦✉tr♦s✱ ♦✉ s❡❥❛✱ t♦❞♦s ♦s ❞❛❞♦s ❛♣r❡s❡♥t❛♠ ❛ ♠❡s♠❛ ❢r❡q✉ê♥❝✐❛✳ ◆❡st❡ ❝❛s♦ t❡♠♦s ✉♠

❝♦♥❥✉♥t♦ ❛♠♦❞❛❧✳

❆ ♠♦❞❛ ♣♦❞❡ ♥ã♦ s❡r ú♥✐❝❛✱ s❡♥❞♦ ♣❧✉r✐♠♦❞❛❧✳ ■st♦ ♦❝♦rr❡ q✉❛♥❞♦ ♠❛✐s ❞❡ ✉♠ ✈❛❧♦r

❛♣r❡s❡♥t❛ ❛ ♠❡s♠❛ ❢r❡q✉ê♥❝✐❛✳

◗✉❛♥❞♦ ❛♣❡♥❛s ✉♠ ❞❛❞♦ ❛♣r❡s❡♥t❛ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛ t❡♠✲s❡ ✉♠ ❝♦♥❥✉♥t♦ ✉♥✐♠♦❞❛❧✳ ◆♦

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

t❡♠✲s❡ ✉♠ ❝♦♥❥✉♥t♦ ❜✐♠♦❞❛❧✳ ❙❡ ❢♦r❡♠ três ❞❛❞♦s✱ ♦ ❝♦♥❥✉♥t♦ s❡rá tr✐♠♦❞❛❧ ❡ ❛ss✐♠ ♣♦r

❞✐❛♥t❡✳ ❆ ♠♦❞❛ t❛♠❜é♠ ♣♦❞❡ s❡r ❝♦♥❤❡❝✐❞❛ ❝♦♠♦ ♥♦r♠❛✱ ✈❛❧♦r ❞♦♠✐♥❛♥t❡✱ ✈❛❧♦r tí♣✐❝♦✳

❉✐❢❡r❡♥t❡ ❞❛ ♠é❞✐❛✱ ❛ ♠♦❞❛ ♥ã♦ é ❛❢❡t❛❞❛ ♣♦r ❞❛❞♦s ❞✐s❝r❡♣❛♥t❡s ❡ ♣❛r❛ s❡✉ ❝á❧❝✉❧♦ ♥ã♦

sã♦ ✉t✐❧✐③❛❞♦s t♦❞♦s ♦s ✈❛❧♦r❡s ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s✳

❈á❧❝✉❧♦ ❞❛ ▼♦❞❛

✶✳ ❉❛❞♦s ❇r✉t♦s ♦✉ ❘♦❧ ✲ ❉❛❞♦s ♥ã♦✲t❛❜✉❧❛❞♦s

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

✷✳ ❱❛r✐á✈❡❧ ❉✐s❝r❡t❛ ✲ ❞❛❞♦s t❛❜✉❧❛❞♦s s❡♠ ✐♥t❡r✈❛❧♦s ❞❡ ❝❧❛ss❡s

❊st❡ é ♦ ❝❛s♦ ♠❛✐s s✐♠♣❧❡s ♣❛r❛ s❡ ❞❡t❡r♠✐♥❛r ❛ ♠♦❞❛✱ ❜❛st❛♥❞♦ ♣❛r❛ ✐ss♦ ✐❞❡♥t✐✜❝❛r

♦✭s✮ ❞❛❞♦✭s✮ ❝♦♠ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛✱ s❡♥❞♦ ❡st❡ ♦ ✈❛❧♦r ❞❛ ♠♦❞❛✳

✸✳ ❱❛r✐á✈❡❧ ❈♦♥tí♥✉❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s ❝♦♠ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s

◆❡st❡ ❝❛s♦ ♥ã♦ s❡ t❡♠ ✉♠❛ ❞❡✜♥✐çã♦ ✐♠❡❞✐❛t❛ ❞❛ ♠♦❞❛✱ s❡♥❞♦ ♥❡❝❡ssár✐♦ ✉t✐❧✐③❛r ❛❧❣✉♠

❞♦s ♠ét♦❞♦s ❛ s❡❣✉✐r ♣❛r❛ ❛ s✉❛ ❞❡✜♥✐çã♦✳ P❛r❛ ✉t✐❧✐③❛çã♦ ❞❡st❡s ♠ét♦❞♦s ❞❡✈❡✲s❡

♣r✐♠❡✐r❛♠❡♥t❡ ❞❡✜♥✐r ❛ ❝❧❛ss❡ ♠♦❞❛❧✱ ✐st♦ é✱ ❛ ❝❧❛ss❡ q✉❡ ❛♣r❡s❡♥t❛ ❛ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛✳

• ■✮ ▼♦❞❛ ❇r✉t❛
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❆♣ós ❞❡✜♥✐❞❛ ❛ ❝❧❛ss❡ ♠♦❞❛❧✱ ❞❡✈❡✲s❡ ♦❜t❡r ♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡st❛ ❝❧❛ss❡ ♠♦❞❛❧

❝❛❧❝✉❧❛♥❞♦✲s❡ ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❡♥tr❡ ♦s ❧✐♠✐t❡s ✐♥❢❡r✐♦r ❡ s✉♣❡r✐♦r✳ ❖ ✈❛❧♦r

❡♥❝♦♥tr❛❞♦ é ❞❡♥♦♠✐♥❛❞♦ ♠♦❞❛ ❜r✉t❛ ❞❛ ❝❧❛ss❡ ♠♦❞❛❧✳

Mo =
LI + LS

2
✭✹✳✺✮

s❡♥❞♦✱

Mo ✲ ♠♦❞❛ ❜r✉t❛ ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

▲■ ✲ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

▲❙ ✲ ❧✐♠✐t❡ s✉♣❡r✐♦r ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

• ■■ ✲ ▼ét♦❞♦ ❞❡ ❑✐♥❣

P❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❞❡st❡ ♠ét♦❞♦ tr❛❜❛❧❤❛✲s❡ ❝♦♠ ♦s ✈❛❧♦r❡s ❞❛ ❝❧❛ss❡ ♠♦❞❛❧✱ ❢r❡q✉ê♥✲

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

❞❡s❧♦❝❛ ❞❡♥tr♦ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s✳ ❆❧é♠ ❞✐ss♦✱ ♥ã♦ ❧❡✈❛ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛

❢r❡q✉ê♥❝✐❛ ❞❛ ❝❧❛ss❡ ♠♦❞❛❧✱ ♦ q✉❡ r❡✈❡❧❛ s✉❛ ❧✐♠✐t❛çã♦✳ P♦r ❡①❡♠♣❧♦✱ s❡ ❡st❛

❢r❡q✉ê♥❝✐❛ ❢♦r ♠✉✐t♦ ♠❛✐♦r q✉❡ ❛ ❞❛s ❝❧❛ss❡s ❛❞❥❛❝❡♥t❡s✱ s❡rá ❛tr✐❜✉✐❞❛ ✉♠❛ ✐♠✲

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

Mo = LImo +
fpost

fant + fpost
∗ h ✭✹✳✻✮

s❡♥❞♦✱

Mo ✲ ♠♦❞❛ ❞❡ ❑✐♥❣

LImo ✲ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

fpost ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ♣♦st❡r✐♦r à ❝❧❛ss❡ ♠♦❞❛❧

fant ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ❛♥t❡r✐♦r à ❝❧❛ss❡ ♠♦❞❛❧

❤ ✲ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡

• ■■■✮ ▼ét♦❞♦ ❈③✉❜❡r

❈♦♥s✐❞❡r❛❞♦ ♠❛✐s ❝♦♠♣❧❡t♦ ❡♠ r❡❧❛çã♦ ❛♦ ♠ét♦❞♦ ❑✐♥❣✱ ♣♦✐s ✉t✐❧✐③❛ ❛❧é♠ ❞❛s

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

Mo = LImo +
fmo − fant

2 ∗ fmo − (fant + fpost)
∗ h ✭✹✳✼✮
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s❡♥❞♦✱

Mo ✲ ♠♦❞❛ ❞❡ ❈③✉❜❡r

LImo ✲ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

fmo ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ♠♦❞❛❧

fpost ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ♣♦st❡r✐♦r à ❝❧❛ss❡ ♠♦❞❛❧

fant ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ❛♥t❡r✐♦r à ❝❧❛ss❡ ♠♦❞❛❧

❤ ✲ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡

• ■❱✮ ▼ét♦❞♦ P❡❛rs♦♥

❖ ♠ét♦❞♦ P❡❛rs♦♥ ♥ã♦ ✉t✐❧✐③❛ ❢r❡q✉ê♥❝✐❛ ❡ ❧✐♠✐t❡ ❞❡ ❝❧❛ss❡s ♣❛r❛ ❝á❧❝✉❧♦ ❞❛ ♠♦❞❛

q✉❡ é ❝❛❧❝✉❧❛❞❛ ❛tr❛✈és ❞♦s ✈❛❧♦r❡s ❞❛ ♠é❞✐❛ ❡ ❞❛ ♠❡❞✐❛♥❛✳ ❈❛s♦ ❡st❡s ✈❛❧♦r❡s

♥ã♦ t❡♥❤❛♠ s✐❞♦ ❝❛❧❝✉❧❛❞♦s ❛♥t❡r✐♦r♠❡♥t❡✱ ❛ s✉❛ ✉t✐❧✐③❛çã♦ s❡rá ♠❛✐s tr❛❜❛❧❤♦s❛✳

Mo = 3 ∗Md − 2 ∗ X̄ ✭✹✳✽✮

s❡♥❞♦✱

Mo ✲ ♠♦❞❛ ❞❡ P❡❛rs♦♥

Md ✲ ♠❡❞✐❛♥❛ ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s

X̄ ✲ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s

▼❡❞✐❛♥❛

❆ ♠❡❞✐❛♥❛ é ✉♠ ✈❛❧♦r q✉❡ ❞✐✈✐❞❡ ❛ sér✐❡ ❞❡ ❞❛❞♦s ❡♠ ❞✉❛s ♣❛rt❡s✱ s❡♥❞♦ q✉❡ ❝❛❞❛

✉♠❛ ❞❡ss❛s ♣❛rt❡s ❛♣r❡s❡♥t❛ ❛ ♠❡s♠❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❡❧❡♠❡♥t♦s✱ ❞❡ t❛❧ ❢♦r♠❛ q✉❡ 50% ❞♦s

❡❧❡♠❡♥t♦s s❡❥❛ ♠❡♥♦r ♦✉ ✐❣✉❛❧ ❛ ♠❡❞✐❛♥❛ ♦✉ 50% ❞♦s ❡❧❡♠❡♥t♦s s❡❥❛ ♠❛✐♦r ♦✉ ✐❣✉❛❧ ❛ ♠❡❞✐❛♥❛✳

❈♦♠ ✐ss♦ ❛ ♠❡❞✐❛♥❛ ♦❝✉♣❛ ❛ ♣♦s✐çã♦ ❝❡♥tr❛❧ ❞❛ sér✐❡✱ s❡♥❞♦ ❝♦♥s✐❞❡r❛❞❛ ✉♠❛ s❡♣❛r❛tr✐③✳

❖ ✈❛❧♦r ❡♥❝♦♥tr❛❞♦ ♣❛r❛ ❛ ♠❡❞✐❛♥❛ ♣♦❞❡ ♦✉ ♥ã♦ ❢❛③❡r ♣❛rt❡ ❞❛ sér✐❡ ❞❡ ❞❛❞♦s✳ ❙❡ ❛ sér✐❡

❛♣r❡s❡♥t❛r ✉♠ ♥ú♠❡r♦ ♣❛r ❞❡ ❡❧❡♠❡♥t♦s ❡ss❡ ♥ú♠❡r♦ ♥ã♦ ❡st❛rá ♥❛ sér✐❡✳ ❈❛s♦ ❛ sér✐❡ t❡♥❤❛

✉♠ ♥ú♠❡r♦ í♠♣❛r ❞❡ ❡❧❡♠❡♥t♦s✱ ❛ ♠❡❞✐❛♥❛ ❝♦✐♥❝✐❞✐rá ❝♦♠ ❛❧❣✉♠ ❡❧❡♠❡♥t♦ ❞❛ sér✐❡✳

❆ ♠❡❞✐❛♥❛ ❞❡♣❡♥❞❡ ❞❛ ♣♦s✐çã♦ ❞♦s ❡❧❡♠❡♥t♦s ♥❛ sér✐❡ ❡ ♥ã♦ ❞♦s s❡✉s ✈❛❧♦r❡s✳ ❙❡ ❛ sér✐❡

❛♣r❡s❡♥t❛ ❛❧❣✉♠ ❞❛❞♦ ❞✐s❝r❡♣❛♥t❡✱ ❡st❡ ♥ã♦ ✐♥✢✉❡♥❝✐❛rá ♥♦ ✈❛❧♦r ❞❛ ♠❡❞✐❛♥❛✳

❈❛❧❝✉❧❛✲s❡ ❛ ♠❡❞✐❛♥❛ q✉❛♥❞♦ s❡ ❞❡s❡❥❛ s❛❜❡r q✉❛❧ ♦ ♣♦♥t♦ q✉❡ ♦❝✉♣❛ ❛ ♣♦s✐çã♦ ❝❡♥tr❛❧

❞❛ sér✐❡ ❞❡ ❞❛❞♦s✱ ♦✉ q✉❛♥❞♦ ❛ sér✐❡ ❛♣r❡s❡♥t❛ ✈❛❧♦r❡s q✉❡ ✐♥✢✉❡♥❝✐❛♠ ♦ r❡s✉❧t❛❞♦ ❞❛ ♠é❞✐❛✳
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❈á❧❝✉❧♦ ❞❛ ▼❡❞✐❛♥❛

✶✳ ❉❛❞♦s ❇r✉t♦s ♦✉ ❘♦❧ ✲ ❉❛❞♦s ♥ã♦✲t❛❜✉❧❛❞♦s

P❛r❛ ❞❡t❡r♠✐♥❛r ❛ ♠❡❞✐❛♥❛ ♦r❣❛♥✐③❛✲s❡ ♦s ❞❛❞♦s ❡♠ ♦r❞❡♠ ❝r❡s❝❡♥t❡ ♦✉ ❞❡❝r❡s❝❡♥t❡✳

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

♦r❞❡♠ ♥❛ sér✐❡✳ ❊♠ s❡❣✉✐❞❛ ❞❡t❡r♠✐♥❛✲s❡ ♦ ♥ú♠❡r♦ ❞❡ ❡❧❡♠❡♥t♦s ❞♦ ❘♦❧ ✭♥✮✳

❙❡ ♥ ❢♦r í♠♣❛r✱ ♦ ❘♦❧ ❛♣r❡s❡♥t❛ ❛♣❡♥❛s ✉♠ t❡r♠♦ ❝❡♥tr❛❧ ❡ ❡st❡ ♦❝✉♣❛rá ❛ ♣♦s✐çã♦ ❞❡

♦r❞❡♠
⑩

n+1

2

❿
✳ ❆ ♠❡❞✐❛♥❛ s❡rá ♦ ✈❛❧♦r ❞♦ ❡❧❡♠❡♥t♦ ♥❛ sér✐❡ q✉❡ ♦❝✉♣❛ ❛ ♣♦s✐çã♦ ❞❡

♦r❞❡♠ ❡♥❝♦♥tr❛❞❛✳

❙❡ ♥ ❢♦r ♣❛r✱ ♦ ❘♦❧ ❛♣r❡s❡♥t❛ ❞♦✐s t❡r♠♦s ❝❡♥tr❛✐s ❡ ❡st❡s ♦❝✉♣❛♠ ❛s ♣♦s✐çõ❡s ❞❡ ♦r❞❡♠⑩
n

2

❿
❡
⑩

n

2
+ 1

❿
✱ ❛ ♠❡❞✐❛♥❛ s❡rá ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❞♦s ✈❛❧♦r❡s ❞♦s ❡❧❡♠❡♥t♦s ♥❛ sér✐❡

q✉❡ ♦❝✉♣❛♠ ❛s ♣♦s✐çõ❡s ❞❡ ♦r❞❡♠ ❡♥❝♦♥tr❛❞❛s✳

✷✳ ❱❛r✐á✈❡❧ ❉✐s❝r❡t❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s s❡♠ ✐♥t❡r✈❛❧♦s ❞❡ ❝❧❛ss❡s

❊st❡ ❝❛s♦ ❛♣r❡s❡♥t❛ ♦s ❞❛❞♦s ❥á t❛❜✉❧❛❞♦s ❡ ♦ ♠ét♦❞♦ ❞❡ ❝❛❧❝✉❧❛r ❛ ♠❡❞✐❛♥❛ é ♠✉✐t♦

s❡♠❡❧❤❛♥t❡ ❛♦ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ ♥♦ ❝❛s♦ ❞♦s ❞❛❞♦s ♥ã♦ ❛❣r✉♣❛❞♦s✳ ➱ ✐♠♣♦rt❛♥t❡ q✉❡ s❡

t❡♥❤❛ ♥❛ t❛❜❡❧❛ ❛❧é♠ ❞❛ ❢r❡q✉ê♥❝✐❛ r❡❧❛t✐✈❛✱ ❛ ❢r❡q✉ê♥❝✐❛ ❛❝✉♠✉❧❛❞❛✱ ♣♦✐s ❡st❛ ❛✉①✐❧✐❛rá

♥❛ ❧♦❝❛❧✐③❛çã♦ ❞♦✭s✮ t❡r♠♦✭s✮ ❝❡♥tr❛❧✭✐s✮ ❡ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡ ♦ ✈❛❧♦r ❞❛ ♠❡❞✐❛♥❛✳

P❛r❛ ♦ ❝á❧❝✉❧♦ ❞❛ ♠❡❞✐❛♥❛ é ♥❡❝❡ssár✐♦ ♦ ♥ú♠❡r♦ ❞❡ ❡❧❡♠❡♥t♦s ✭♥✮ ❞♦ ❝♦♥❥✉♥t♦ ❞❡

❞❛❞♦s✿

❙❡ ♥ ❢♦r í♠♣❛r✱ ❛ sér✐❡ ❛♣r❡s❡♥t❛rá ❛♣❡♥❛s ✉♠ t❡r♠♦ ❝❡♥tr❛❧✳ P❛r❛ ❞❡✜♥✐r ❛ ♠❡❞✐❛♥❛✱

❜❛st❛ ✈❡r✐✜❝❛r ♥❛ t❛❜❡❧❛ ♦ ✈❛❧♦r ❞♦ ❞❛❞♦ q✉❡ ♦❝✉♣❛ ❛ ♣♦s✐çã♦ ❞❡ ♦r❞❡♠
⑩

n+1

2

❿
✳

❙❡ ♥ ❢♦r ♣❛r✱ ❛ sér✐❡ ❛♣r❡s❡♥t❛rá ❞♦✐s t❡r♠♦s ❝❡♥tr❛✐s✳ ❆ ♠❡❞✐❛♥❛ s❡rá ♦ ✈❛❧♦r q✉❡

♦❝✉♣❛ ❛ ♣♦s✐çã♦ ❞❡ ♦r❞❡♠ ❞❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❞❛s ♣♦s✐çõ❡s
⑩

n

2

❿
❡
⑩

n

2
+ 1

❿
✳

✸✳ ❱❛r✐á✈❡❧ ❈♦♥tí♥✉❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s ❝♦♠ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡s

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

❝❧❛ss❡ s❡rá ❞❡✜♥✐❞❛ ❝♦♠♦ ❛q✉❡❧❛ q✉❡ ❝♦♥té♠ ❛ ❢r❡q✉ê♥❝✐❛ ❛❝✉♠✉❧❛❞❛ ❝♦♠ ♦ ♣r✐♠❡✐r♦

✈❛❧♦r s✉♣❡r✐♦r ❛
⑩∑

fi
2

❿
✳

P❛r❛ ❛ ❞❡✜♥✐çã♦ ❞❛ ♠❡❞✐❛♥❛ ❞❡✈❡✲s❡ r❡❛❧✐③❛r ♦ ❝á❧❝✉❧♦ ✉t✐❧✐③❛♥❞♦ ❛ ❡①♣r❡ssã♦✿
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Md = LImd +

⑩∑
fi

2
− Fant

❿
∗ h

fsim
✭✹✳✾✮

s❡♥❞♦✱

Md ✲ ♠❡❞✐❛♥❛

LImd ✲ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ❝❧❛ss❡ ♠❡❞✐❛♥❛

fi ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s

Fant ✲ ❢r❡q✉ê♥❝✐❛ ❛❝✉♠✉❧❛❞❛ ❞❛ ❝❧❛ss❡ ❛♥t❡r✐♦r à ❝❧❛ss❡ ♠❡❞✐❛♥❛

h ✲ ❛♠♣❧✐t✉❞❡ ❞♦ ✐♥t❡r✈❛❧♦ ❞❡ ❝❧❛ss❡ ♠❡❞✐❛♥❛

fsim ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s ❞❛ ❝❧❛ss❡ ♠❡❞✐❛♥❛

✹✳✷ ▼❡❞✐❞❛s ❞❡ ❉✐s♣❡rsã♦ ♦✉ ❱❛r✐❛❜✐❧✐❞❛❞❡

❈♦♥❥✉♥t♦s ❞✐st✐♥t♦s ❞❡ ❞❛❞♦s ♣♦❞❡♠ ❛♣r❡s❡♥t❛r ♦s ♠❡s♠♦s ✈❛❧♦r❡s ♣❛r❛ ❛ ♠é❞✐❛✱ ♠❡❞✐❛♥❛

❡ ♠♦❞❛✱ ♠❛s ❛♦ ♠❡s♠♦ t❡♠♣♦ ✉♠❛ ❞✐s♣❡rsã♦ ❞❡ ❞❛❞♦s ❞❡ ♠❛♥❡✐r❛s ❞✐❢❡r❡♥t❡s✳ ❯♠ ❝♦♥❥✉♥t♦

♣♦❞❡ ❛♣r❡s❡♥t❛r t♦❞♦s ♦s ❞❛❞♦s ❝♦♠ ♦ ♠❡s♠♦ ✈❛❧♦r ❞❛ ♠é❞✐❛✱ s❡♥❞♦ ❛ss✐♠✱ ♥ã♦ ❤❛✈❡rá

❞✐s♣❡rsã♦✳ ❖✉tr♦ ❝♦♥❥✉♥t♦ ♣♦❞❡ ❛♣r❡s❡♥t❛r ❞❛❞♦s q✉❡ ❝♦♥t❡♥❤❛♠ ✈❛❧♦r❡s ♣ró①✐♠♦s ❛ ♠é❞✐❛✱

❛ss✐♠ ❛♣r❡s❡♥t❛♥❞♦ ✉♠❛ ❜❛✐①❛ ❞✐s♣❡rsã♦✳ ❚❛♠❜é♠ ♣♦❞❡ ❤❛✈❡r ✉♠ ❝♦♥❥✉♥t♦ q✉❡ ❛♣r❡s❡♥t❡

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

♠❡❞✐❞❛s ❞❡ t❡♥❞ê♥❝✐❛ ❝❡♥tr❛❧ ♥ã♦ r❡♣r❡s❡♥t❛♠ ❞❡ ❢♦r♠❛ ❡✜❝❛③ ❡ss❡s ❝♦♥❥✉♥t♦s✳ ■ss♦ ♣♦❞❡

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

♦s ❝♦♥❥✉♥t♦s ❡st✉❞❛❞♦s✱ s❡rá ♥❡❝❡ssár✐♦ r❡❛❧✐③❛r ♦✉tr♦s t✐♣♦s ❞❡ ❝á❧❝✉❧♦s q✉❡ ❛♣r❡s❡♥t❡♠ ❛s

♠❡❞✐❞❛s ❞❡ ❞✐s♣❡rsã♦ ♦✉ ❞❡ ✈❛r✐❛❜✐❧✐❞❛❞❡ ❡ ♣♦r ✜♠✱ ♠❡♥s✉r❛r ❛ r❡♣r❡s❡♥t❛t✐✈✐❞❛❞❡ ❞❛ ♠é❞✐❛✳

• ❆♠♣❧✐t✉❞❡ ❚♦t❛❧

• ❱❛r✐â♥❝✐❛

• ❉❡s✈✐♦ ♣❛❞rã♦ ❛♠♦str❛❧

• ❈♦❡✜❝✐❡♥t❡ ❞❡ ✈❛r✐❛çã♦
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❆♠♣❧✐t✉❞❡ ❚♦t❛❧

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

✉t✐❧✐③❛❞❛ ♣❛r❛ ♣❡q✉❡♥♦s ❝♦♥❥✉♥t♦s ❞❡ ❞❛❞♦s✳

❆ ❛♠♣❧✐t✉❞❡ t♦t❛❧ ❞❡ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s é ❝❛❧❝✉❧❛❞❛ ❛tr❛✈és ❞❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ♦s s❡✉s

✈❛❧♦r❡s ❡①tr❡♠♦s✱ ♥ã♦ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♦s ✈❛❧♦r❡s ✐♥t❡r♠❡❞✐ár✐♦s✱ ♦ q✉❡ ❢❛③ ❝♦♠ q✉❡

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

❛♣❡♥❛s ✉♠❛ ✐♥❞✐❝❛çã♦ ❛♣r♦①✐♠❛❞❛ ❞❛ ❞✐s♣❡rsã♦ ♦✉ ✈❛r✐❛❜✐❧✐❞❛❞❡✳

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

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

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

t♦t❛❧✳

◗✉❛♥t♦ ♠❛✐♦r ♦ ✈❛❧♦r ❞❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧✱ ♠❛✐♦r s❡rá ❛ ❞✐s♣❡rsã♦ ♥♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s

♦✉ ✈❛r✐❛❜✐❧✐❞❛❞❡✱ ♦ ❝♦♥trár✐♦ t❛♠❜é♠ é ✈á❧✐❞♦✳

❈á❧❝✉❧♦ ❞❛ ❆♠♣❧✐t✉❞❡ ❚♦t❛❧

✶✳ ❉❛❞♦s ❇r✉t♦s ♦✉ ❘♦❧ ✲ ❉❛❞♦s ♥ã♦✲t❛❜✉❧❛❞♦s

◆❡st❡ ❝❛s♦ ❜❛st❛ ✐❞❡♥t✐✜❝❛r ♦ ♠❡♥♦r ❡ ♦ ♠❛✐♦r ✈❛❧♦r ❞♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❡ ❝❛❧❝✉❧❛r ❛

❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❡❧❡s✳

At = Xmax −Xmin ✭✹✳✶✵✮

s❡♥❞♦✱

Xmax ✲ ✈❛❧♦r ♠á①✐♠♦ ❞♦ ❝♦♥❥✉♥t♦

Xmin ✲ ✈❛❧♦r ♠í♥✐♠♦ ❞♦ ❝♦♥❥✉♥t♦

✷✳ ❱❛r✐á✈❡❧ ❉✐s❝r❡t❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s

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

ú❧t✐♠♦ ❡ ♦ ♣r✐♠❡✐r♦ ❡❧❡♠❡♥t♦ ❞❛ sér✐❡ ♣❛r❛ s❡ ♦❜t❡r ❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧✳

✸✳ ❱❛r✐á✈❡❧ ❈♦♥tí♥✉❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s ❡♠ ❝❧❛ss❡s

❙❡ ♦s ❞❛❞♦s ❡st✐✈❡r❡♠ ❞✐s♣♦st♦s ♥✉♠❛ t❛❜❡❧❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ❛❣r✉♣❛❞♦s ❡♠ ❝❧❛ss❡s ❞❡✜♥❡✲

s❡ ❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧ ❞❡ ❞✉❛s ♠❛♥❡✐r❛s ❞✐❢❡r❡♥t❡s✿
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At = PMult − PMpri ✭✹✳✶✶✮

s❡♥❞♦✱

PMult ✲ ♣♦♥t♦ ♠é❞✐♦ ❞❛ ú❧t✐♠❛ ❝❧❛ss❡

PMpri ✲ ♣♦♥t♦ ♠é❞✐♦ ❞❛ ♣r✐♠❡✐r❛ ❝❧❛ss❡

♦✉

At = LSult − LIpri ✭✹✳✶✷✮

s❡♥❞♦✱

LSult ✲ ❧✐♠✐t❡ s✉♣❡r✐♦r ❞❛ ú❧t✐♠❛ ❝❧❛ss❡

LIpri ✲ ❧✐♠✐t❡ ✐♥❢❡r✐♦r ❞❛ ♣r✐♠❡✐r❛ ❝❧❛ss❡

❱❛r✐â♥❝✐❛

❉✐❢❡r❡♥t❡ ❞♦ q✉❡ ♦❝♦rr❡ ❝♦♠ ❛ ❛♠♣❧✐t✉❞❡ t♦t❛❧✱ t♦❞♦s ♦s ✈❛❧♦r❡s ❞♦ ❝♦♥❥✉♥t♦ s❡rã♦ ✉t✐✲

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

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

❆ ✈❛r✐â♥❝✐❛ é ❛ ♠❡❞✐❞❛ ❞❡ ❞✐s♣❡rsã♦ q✉❡ ❛♥❛❧✐s❛ ♦ ❞❡s✈✐♦ ❞❡ ❝❛❞❛ ✈❛❧♦r xi ❡♠ r❡❧❛çã♦ à

♠é❞✐❛ ❛r✐t♠ét✐❝❛ (x̄)✳ ❈❛❧❝✉❧❛✲s❡ ♦ ❞❡s✈✐♦ ❛tr❛✈és ❞❛ ❢ór♠✉❧❛✿

di = (xi − x̄) ✭✹✳✶✸✮

s❡♥❞♦✱

di ✲ ❞❡s✈✐♦s ❞❡ ❝❛❞❛ ✈❛❧♦r ❡♠ r❡❧❛çã♦ à ♠é❞✐❛ ❛r✐t♠ét✐❝❛

xi ✲ ✈❛❧♦r ❞❡ ❝❛❞❛ ❞❛❞♦ ❞❛ sér✐❡

x̄ ✲ ✈❛❧♦r ❞❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ❞❛ sér✐❡

❙❡ ♦s ❞❡s✈✐♦s ❡♥❝♦♥tr❛❞♦s ❛♣r❡s❡♥t❛r❡♠ ✈❛❧♦r❡s ❜❛✐①♦s✱ ❛ ❞✐s♣❡rsã♦ s❡rá ❜❛✐①❛✱ ❝❛s♦ ❝♦♥✲

trár✐♦ ❛ ❞✐s♣❡rsã♦ s❡rá ❛❧t❛✳

❙♦♠❛♥❞♦✲s❡ ♦s ❞❡s✈✐♦s ❡♠ t♦r♥♦ ❞❛ ♠é❞✐❛✱ t❡♠✲s❡ ❝♦♠♦ r❡s✉❧t❛❞♦ ♦ ✈❛❧♦r ③❡r♦✱
∑

di = 0
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❆ ✈❛r✐â♥❝✐❛ ♥ã♦ ❛♣r❡s❡♥t❛ ❛ ❣r❛♥❞❡③❛ ♦r✐❣✐♥❛❧ ❞❛ ♠❡❞✐❞❛✱ ♣♦✐s é ✉♠❛ ♠❡❞✐❞❛ q✉❛❞rát✐❝❛✳

❈♦♠ ✐ss♦✱ s❡ ✉♠❛ ✈❛r✐á✈❡❧ ❡♠ ❡st✉❞♦ ❛♣r❡s❡♥t❛r ❝♦♠♦ ✉♥✐❞❛❞❡ ❞❡ ♠❡❞✐❞❛✱ ♣♦r ❡①❡♠♣❧♦✱ ♦

♠❡tr♦✱ (m)✱ ❛ ✈❛r✐â♥❝✐❛ s❡rá ❡①♣r❡ss❛ ❡♠ ♠❡tr♦ ❛♦ q✉❛❞r❛❞♦✱ (m2)✳

P❡❧♦ ❢❛t♦ ❞❡ ❛ ✈❛r✐â♥❝✐❛ s❡r ✉♠❛ ♠❡❞✐❞❛ q✉❛❞rát✐❝❛✱ ❛♦ ❝♦♠♣❛r❛r♠♦s ❝♦♠ ♦s ❞❛❞♦s ❞♦

❝♦♥❥✉♥t♦ ❡♠ ❡st✉❞♦ ♥ã♦ é ❢❡✐t❛ ✉♠❛ ❛♥á❧✐s❡ ❝♦rr❡t❛✱ ❧♦❣♦ ❛ ✈❛r✐â♥❝✐❛ ♥ã♦ é ♠✉✐t♦ ✉t✐❧✐③❛❞❛

♥❛ ❡st❛tíst✐❝❛ ❞❡s❝r✐t✐✈❛✱ ♠❛s é ❞❡ ❣r❛♥❞❡ ✉t✐❧✐❞❛❞❡ ♥❛ ✐♥❢❡rê♥❝✐❛ ❡st❛tíst✐❝❛✳

❊st❛ ♠❡❞✐❞❛ ❞❡ ❞✐s♣❡rsã♦ é r❡♣r❡s❡♥t❛❞❛ ♣❡❧♦ sí♠❜♦❧♦ S2 q✉❛♥❞♦ s❡ tr❛❜❛❧❤❛ ❝♦♠ ❛♠♦s✲

tr❛s ❡ ♣❛r❛ ♦ s❡✉ ❝á❧❝✉❧♦ ✉t✐❧✐③❛✲s❡ ♦s q✉❛❞r❛❞♦s ❞♦s ❞❡s✈✐♦s✱ d2
i
✳

❈á❧❝✉❧♦ ❞❛ ❱❛r✐â♥❝✐❛

• ❉❛❞♦s ❇r✉t♦s ♦✉ ❘♦❧ ✲ ❞❛❞♦s ♥ã♦ t❛❜✉❧❛❞♦s

S2 =

∑
d2
i

n− 1
=

∑
(xi − x̄)2

n− 1
✭✹✳✶✹✮

s❡♥❞♦✱

S2 ✲ ✈❛r✐â♥❝✐❛ ❛♠♦str❛❧

di ✲ ❞❡s✈✐♦s ❞❡ ❝❛❞❛ ✈❛❧♦r ❡♠ r❡❧❛çã♦ à ♠é❞✐❛

xi ✲ ✈❛❧♦r ❞❡ ❝❛❞❛ ❞❛❞♦ ❞♦ ❝♦♥❥✉♥t♦

x̄ ✲ ✈❛❧♦r ❞❛ ♠é❞✐❛ ❞♦ ❝♦♥❥✉♥t♦

n ✲ ♥ú♠❡r♦ ❞❡ ❞❛❞♦s ❞♦ ❝♦♥❥✉♥t♦

• ❱❛r✐á✈❡❧ ❉✐s❝r❡t❛ ✲ ❞❛❞♦s t❛❜✉❧❛❞♦s

S2 =

∑
d2
i
fi

n− 1
=

∑
(xi − x̄)2fi
n− 1

✭✹✳✶✺✮

s❡♥❞♦

fi ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s

• ❱❛r✐á✈❡❧ ❈♦♥tí♥✉❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s ❡♠ ❝❧❛ss❡s

◆❡st❡ ❝❛s♦✱ ♦s ✈❛❧♦r❡s ❞❡ xi s❡rã♦ ❞❡s❝♦♥❤❡❝✐❞♦s✳ ❈♦♠ ✐ss♦ ❛ ✈❛r✐á✈❡❧ ❞✐s❝r❡t❛ xi s❡rá

♦ ♣♦♥t♦ ♠é❞✐♦ ❞❛ ❝❧❛ss❡ ✐ ❡ fi s❡rá ❛ ❢r❡q✉ê♥❝✐❛ ❞❛ ❝❧❛ss❡✳
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S2 =

∑
d2
i
fi

n− 1
=

∑
(xi − x̄)2fi
n− 1

✭✹✳✶✻✮

❙❡ ♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❡st✉❞❛❞♦ r❡♣r❡s❡♥t❛ ✉♠❛ ♣♦♣✉❧❛çã♦✱ ❛ ✈❛r✐â♥❝✐❛ é r❡♣r❡s❡♥t❛❞❛

♣♦r σ2✳

❖❜s❡r✈❡ q✉❡ ❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ❡①♣r❡ssõ❡s ✉t✐❧✐③❛❞❛s ♣❛r❛ ❛♠♦str❛ ❡ ♣♦♣✉❧❛çã♦ ❡stá ♥♦

❞✐✈✐s♦r✳ P❛r❛ ❛ ❛♠♦str❛✱ ♦ ❞✐✈✐s♦r é (n− 1) ❡ ♣❛r❛ ❛ ♣♦♣✉❧❛çã♦✱ (n)✳

❋❛③❡♥❞♦ ❡ss❛ ❛❧t❡r❛çã♦✱ t❡♠✲s❡ ✉♠❛ ❡st✐♠❛t✐✈❛ ♠❡❧❤♦r ❞❛ ✈❛r✐â♥❝✐❛ ❡♠ r❡❧❛çã♦ à ♣♦♣✉✲

❧❛çã♦ ❞❡ ♦♥❞❡ s❡ ❡①tr❛✐✉ ❛ ❛♠♦str❛✳ ❈❛s♦ ♥ s❡❥❛ ♠❛✐♦r q✉❡ ✸✵ (n > 30)✱ ♣r❛t✐❝❛♠❡♥t❡ ♥ã♦

❡①✐st✐rá ❞✐❢❡r❡♥ç❛ ♥♦s r❡s✉❧t❛❞♦s ❡♥❝♦♥tr❛❞♦s✳

❉❡s✈✐♦ P❛❞rã♦ ❆♠♦str❛❧

❆ ✈❛r✐â♥❝✐❛ é ❝♦♥s✐❞❡r❛❞❛ ✉♠❛ ót✐♠❛ ♠❡❞✐❞❛ ❞❡ ❞✐s♣❡rsã♦✱ ♠❛s ❛♣r❡s❡♥t❛ ♦ ✐♥❝♦♥✈❡♥✐❡♥t❡

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

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

q✉❛❞r❛❞❛ ❞❛ ✈❛r✐â♥❝✐❛✳

❖ ❞❡s✈✐♦ ♣❛❞rã♦ ❛♠♦str❛❧ é r❡♣r❡s❡♥t❛❞♦ ♣❡❧♦ sí♠❜♦❧♦ S✳

S =
√
S2 ✭✹✳✶✼✮

❆ss✐♠ ❝♦♠♦ ❛ ✈❛r✐â♥❝✐❛✱ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ♠❡❞❡ ♦ q✉❛♥t♦ ❛s ♦❜s❡r✈❛çõ❡s ❡st✉❞❛❞❛s ❡stã♦

❞✐st❛♥t❡s ❞❛ ♠é❞✐❛ ❝❛❧❝✉❧❛❞❛✳ ❆ ❢ór♠✉❧❛ ♣❛r❛ ❡st❡ ❝á❧❝✉❧♦ é ❛ ♠❡s♠❛ q✉❡ ❢♦✐ ❛♣r❡s❡♥t❛❞❛

♥♦ ❡st✉❞♦ s♦❜r❡ ✈❛r✐â♥❝✐❛✳

di = (xi − x̄) ✭✹✳✶✽✮

❈á❧❝✉❧♦ ❞♦ ❉❡s✈✐♦ P❛❞rã♦ ❆♠♦str❛❧

• ❉❛❞♦s ❇r✉t♦s ♦✉ ❘♦❧ ✲ ❉❛❞♦s ♥ã♦ t❛❜✉❧❛❞♦s

S =

✃∑
d2
i

n− 1
=

✃∑
(xi − x̄)2

n− 1
✭✹✳✶✾✮

s❡♥❞♦✱

S ✲ ❞❡s✈✐♦ ♣❛❞rã♦ ❛♠♦str❛❧
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di ✲ ❞❡s✈✐♦s ❞❡ ❝❛❞❛ ✈❛❧♦r ❡♠ r❡❧❛çã♦ à ♠é❞✐❛

xi ✲ ✈❛❧♦r ❞❡ ❝❛❞❛ ❞❛❞♦ ❞♦ ❝♦♥❥✉♥t♦

x̄ ✲ ✈❛❧♦r ❞❛ ♠é❞✐❛ ❞♦ ❝♦♥❥✉♥t♦

n ✲ ♥ú♠❡r♦ ❞❡ ❞❛❞♦s ❞♦ ❝♦♥❥✉♥t♦

• ❱❛r✐á✈❡❧ ❉✐s❝r❡t❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s

S =

✃∑
d2
i
fi

n− 1
=

✃∑
(xi − x̄)2fi
n− 1

✭✹✳✷✵✮

s❡♥❞♦

fi ✲ ❢r❡q✉ê♥❝✐❛ s✐♠♣❧❡s

• ❱❛r✐á✈❡❧ ❈♦♥tí♥✉❛ ✲ ❉❛❞♦s t❛❜✉❧❛❞♦s ❡♠ ❝❧❛ss❡s

S =

✃∑
d2
i
fi

n− 1
=

∑
(xi − x̄)2fi
n− 1

✭✹✳✷✶✮

s❡♥❞♦✱

xi ✲ ♣♦♥t♦ ♠é❞✐♦ ❞❛ ❝❧❛ss❡ ✐

fi ✲ ❢r❡q✉ê♥❝✐❛ ❞❛ ❝❧❛ss❡✳

❙❡ ♦ ❝♦♥❥✉♥t♦ ❞❡ ❞❛❞♦s ❡st✉❞❛❞♦ r❡♣r❡s❡♥t❛ ✉♠❛ ♣♦♣✉❧❛çã♦✱ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ é r❡♣r❡s❡♥✲

t❛❞❛ ♣♦r σ✳

❈á❧❝✉❧♦ ❞♦ ❉❡s✈✐♦ P❛❞rã♦ ❛tr❛✈és ❞♦ Pr♦❝❡ss♦ ❇r❡✈❡

P❛r❛ ♦ ❝á❧❝✉❧♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❛❧é♠ ❞❛s ❢ór♠✉❧❛s ❛♣r❡s❡♥t❛❞❛s ❛♥t❡r✐♦r♠❡♥t❡ ♣❛r❛ ❛s

✈❛r✐á✈❡✐s ❝♦♥tí♥✉❛s✱ ❡st❡ t❛♠❜é♠ ♣♦❞❡ s❡r r❡❛❧✐③❛❞♦ ❛tr❛✈és ❞❛ ❛♣❧✐❝❛çã♦ ❞♦ ♣r♦❝❡ss♦ ❜r❡✈❡✳

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

y =
xi − x0

h
✭✹✳✷✷✮

❆ ❡①♣r❡ssã♦ ✉t✐❧✐③❛❞❛ ♥♦ ♣r♦❝❡ss♦ ❜r❡✈❡

S = h

✃∑
fiy

2

i

n
− (

∑
fiyi

n
)2 ✭✹✳✷✸✮
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❛♣r❡s❡♥t❛ ✉♠ r♦t❡✐r♦ ❝♦♠ ❛s ❢❛s❡s ♣❛r❛ ♦ ❝á❧❝✉❧♦ ❝♦♠ ♦ ♣r♦❝❡ss♦ ❜r❡✈❡ ❬✸❪✳

◆✉♠❛ t❛❜❡❧❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ♣❛r❛ ❞❛❞♦s ❝♦♥tí♥✉♦s✿

✶✳ ❈r✐❛✲s❡ ✉♠❛ ❝♦❧✉♥❛ ♣❛r❛ ♦s ✈❛❧♦r❡s xi ✭♣♦♥t♦ ♠é❞✐♦✮❀

✷✳ ❉❡t❡r♠✐♥❛✲s❡ ✉♠ ❞♦s ♣♦♥t♦s ♠é❞✐♦s ✭❞❡ ♣r❡❢❡rê♥❝✐❛ ♦ ❞❡ ♠❛✐♦r ❢r❡q✉ê♥❝✐❛✮ ♣❛r❛ ✈❛❧♦r

❞❡ x0❀

✸✳ ❈r✐❛✲s❡ ✉♠❛ ❝♦❧✉♥❛ ♣❛r❛ ♦s ✈❛❧♦r❡s ❞❡ yi ❡ ❡s❝r❡✈❡✲s❡ ③❡r♦ ♥❛ ❧✐♥❤❛ ❝♦rr❡s♣♦♥❞❡♥t❡ à

❝❧❛ss❡ ♦♥❞❡ s❡ ❡♥❝♦♥tr❛ ♦ ✈❛❧♦r ❞❡ x0❀ ❛ s❡q✉ê♥❝✐❛ ✲✶✱ ✲✷✱ ✲✸✱ ✳✳✳ ✱ ❧♦❣♦ ❛❝✐♠❛ ❞❡ ③❡r♦✱

❡ ❛ s❡q✉ê♥❝✐❛ ✶✱ ✷✱ ✸✱ ✳✳✳✱ ❧♦❣♦ ❛❜❛✐①♦❀

✹✳ ❈r✐❛✲s❡ ✉♠❛ ❝♦❧✉♥❛ ♣❛r❛ ♦s ✈❛❧♦r❡s ❞♦ ♣r♦❞✉t♦ fiyi✱ ❝♦♥s❡r✈❛♥❞♦ ♦s s✐♥❛✐s ✰ ♦✉ ✲✱ ❡✱

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

✺✳ ❈r✐❛✲s❡ ✉♠❛ ❝♦❧✉♥❛ ♣❛r❛ ♦s ✈❛❧♦r❡s ❞♦ ♣r♦❞✉t♦ fiy
2

i
✱ ♦❜t✐❞♦s ♠✉❧t✐♣❧✐❝❛♥❞♦ ❝❛❞❛ fiyi

♣❡❧♦ s❡✉ r❡s♣❡❝t✐✈♦ yi✱ ❡✱ ❡♠ s❡❣✉✐❞❛✱ s♦♠❛✲s❡ ❡ss❡s ♣r♦❞✉t♦s❀

✻✳ ❆♣❧✐❝❛✲s❡ ❛ ❡①♣r❡ssã♦✳

■♥t❡r♣r❡t❛çã♦ ❞♦ ❉❡s✈✐♦ P❛❞rã♦

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✺❪✱ ❞✉❛s r❡❣r❛s s❡rã♦ ❛♣r❡s❡♥t❛❞❛s ❡ ♣♦❞❡rã♦ s❡r ✉t✐❧✐③❛❞❛s ♣❛r❛ q✉❛❧q✉❡r

❞✐str✐❜✉✐çã♦ ❛♠♦str❛❧ ❝♦♠ ♠é❞✐❛ x̄ ❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ S✳

✶✳ ❘❡❣r❛ ❊♠♣ír✐❝❛

• ❖ ✐♥t❡r✈❛❧♦ x̄± S ❝♦♥té♠ ❡♥tr❡ 60% ❡ 80% ❞❡ t♦❞❛s ❛s ♦❜s❡r✈❛çõ❡s ❛♠♦str❛✐s✳ ❆

♣♦r❝❡♥t❛❣❡♠ ❛♣r♦①✐♠❛✲s❡ ❞❡ 70% ♣❛r❛ ❞✐str✐❜✉✐çõ❡s ❛♣r♦①✐♠❛❞❛♠❡♥t❡ s✐♠étr✐❝❛s✱

❝❤❡❣❛♥❞♦ ❛ 90% ♣❛r❛ ❞✐str✐❜✉✐çõ❡s ❢♦rt❡♠❡♥t❡ ❛ss✐♠étr✐❝❛s✳

❋✐❣✉r❛ ✹✳✶✿ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± S
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• ❖ ✐♥t❡r✈❛❧♦ x̄±2S ❝♦♥té♠ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ 95% ❞❛s ♦❜s❡r✈❛çõ❡s ❛♠♦str❛✐s ♣❛r❛

❞✐str✐❜✉✐çõ❡s s✐♠étr✐❝❛s ❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ 100% ♣❛r❛ ❞✐str✐❜✉✐çõ❡s ❝♦♠ ❛ss✐♠❡✲

tr✐❛ ❡❧❡✈❛❞❛✳

❋✐❣✉r❛ ✹✳✷✿ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± 2S

• ❖ ✐♥t❡r✈❛❧♦ x̄ ± 3S ❝♦♥té♠ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ 100% ❞❛s ♦❜s❡r✈❛çõ❡s ❛♠♦str❛✐s✱

♣❛r❛ ❞✐str✐❜✉✐çõ❡s s✐♠étr✐❝❛s✳

❋✐❣✉r❛ ✹✳✸✿ ■♥t❡r♣r❡t❛çã♦ ❞♦ ❞❡s✈✐♦ ♣❛❞rã♦ x̄± 3S

✷✳ ❚❡♦r❡♠❛ ❞❡ ❚❝❤❡❜②❝❤❡✛

• ❖ ✐♥t❡r✈❛❧♦ x̄± 2S ❝♦♥té♠ ♥♦ ♠í♥✐♠♦✱ 75% ❞❡ t♦❞❛s ❛s ♦❜s❡r✈❛çõ❡s ❛♠♦str❛✐s✳

• ❖ ✐♥t❡r✈❛❧♦ x̄± 3S ❝♦♥té♠✱ ♥♦ ♠í♥✐♠♦✱ 89% ❞❡ t♦❞❛s ❛s ♦❜s❡r✈❛çõ❡s ❛♠♦str❛✐s✳

❈♦❡✜❝✐❡♥t❡ ❞❡ ❱❛r✐❛çã♦

❖ ❝♦❡✜❝✐❡♥t❡ ❞❡ ✈❛r✐❛çã♦ t❛♠❜é♠ é ✉♠❛ ♠❡❞✐❞❛ ❞❡ ❞✐s♣❡rsã♦✱ ♠❛s ❞✐❢❡r❡♥t❡♠❡♥t❡ ❞❛

❛♠♣❧✐t✉❞❡✱ ✈❛r✐â♥❝✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦✱ q✉❡ sã♦ ♠❡❞✐❞❛s ❛❜s♦❧✉t❛s✱ ❡st❡ ❛♣r❡s❡♥t❛ ✉♠❛ ♠❡❞✐❞❛

r❡❧❛t✐✈❛ ❞❡ ❞✐s♣❡rsã♦✳

◆✉♠❛ ❞❡t❡r♠✐♥❛❞❛ sér✐❡ ❞❡ ❞❛❞♦s ♦♥❞❡ ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❛♣r❡s❡♥t❛ ✉♠ ✈❛❧♦r ♣❡q✉❡♥♦ ❡♠

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

✉t✐❧✐③❛❞♦ ♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ✈❛r✐❛çã♦ q✉❡ ♥♦r♠❛❧✐③❛rá ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❡♠ r❡❧❛çã♦ à ♠é❞✐❛✳
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CV =
σ

µ
✭✹✳✷✹✮

♦✉

CV =
S

x̄
✭✹✳✷✺✮

• ❙❡ ♦ ❈❱ < 15% ✱ ❛ sér✐❡ ❛♣r❡s❡♥t❛ ❜❛✐①❛ ❞✐s♣❡rsã♦✳

• ❙❡ 15% ≤ CV < 30% ✱ ❛ sér✐❡ ❛♣r❡s❡♥t❛ ♠é❞✐❛ ❞✐s♣❡rsã♦✳

• ❙❡ ♦ ❈❱ ≥ 15% ✱ ❛ sér✐❡ ❛♣r❡s❡♥t❛ ❡❧❡✈❛❞❛ ❞✐s♣❡rsã♦✳



❈❆P❮❚❯▲❖ ✺

❉❊❙❈❘■➬➹❖ ❉❖ P❘❖❇▲❊▼❆

❊st❛tíst✐❝❛ é ✉♠ t❡♠❛ ♠✉✐t♦ ❡♠ ❡✈✐❞ê♥❝✐❛ ♥♦s ❞✐❛s ❛t✉❛✐s✳ ❱ár✐♦s ❥♦r♥❛✐s ♦✉ r❡✈✐st❛s✱

s❡♠♣r❡ ❛♣r❡s❡♥t❛♠ t❛❜❡❧❛s ❡✴♦✉ ❣rá✜❝♦s r❡♣r❡s❡♥t❛♥❞♦ ❛❧❣✉♠ t✐♣♦ ❞❡ ✐♥❢♦r♠❛çã♦ r❡❧❛t✐✈♦

❛♦s ❛❝♦♥t❡❝✐♠❡♥t♦s ❞✐ár✐♦s✳ ❆❧é♠ ❞❡ss❡s ❡♠ ♣r♦✈❛s ❞❡ ❝♦♥❝✉rs♦s ❡ ✈❡st✐❜✉❧❛r❡s sã♦ ✐♥s❡r✐❞❛s

❝♦♠ ❝❡rt❛ ❢r❡q✉ê♥❝✐❛ q✉❡stõ❡s q✉❡ ❡♥✈♦❧✈❡♠ ❡st❛tíst✐❝❛ ❡♠ ✈ár✐❛s ❞✐s❝✐♣❧✐♥❛s✱ ❝♦♠ ♦ ✐♥t✉✐t♦

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

▲♦❣♦ ♥♦s ♣r✐♠❡✐r♦s ❛♥♦s ❡s❝♦❧❛r❡s✱ ❛ ❡st❛tíst✐❝❛ é ❛♣r❡s❡♥t❛❞❛ ❛♦s ❛❧✉♥♦s✱ ❞❡ ✉♠❛ ♠❛♥❡✐r❛

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

❆ ♣❛rt✐r ❞♦ ✻♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■✱ ♦s ❛❧✉♥♦s ❛♣r❡♥❞❡♠ ❛ ♦r❣❛♥✐③❛r ✐♥❢♦r♠❛çõ❡s

❡♠ t❛❜❡❧❛s ❡ ❛ ❝r✐❛r ♦s ♣r✐♠❡✐r♦s ❣rá✜❝♦s✳ ◆♦ ✼♦ ❛♥♦✱ s✉r❣❡♠ ♦s ♣r✐♠❡✐r♦s ❝á❧❝✉❧♦s ❛tr❛✈és

❞❛s ♠é❞✐❛s ❛r✐t♠ét✐❝❛ s✐♠♣❧❡s ❡ ♣♦♥❞❡r❛❞❛✳ ◆♦ ✽♦ ❛♥♦ sã♦ ❛♣r❡s❡♥t❛❞♦s ♦s ❝á❧❝✉❧♦s ❞❛ ♠♦❞❛

❡ ♠❡❞✐❛♥❛✱ q✉❡ sã♦ ♠❡❞✐❞❛s ❞❡ t❡♥❞ê♥❝✐❛ ❝❡♥tr❛❧✳ ❙ó ♥❛ ✸❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦ ♦s ❛❧✉♥♦s

tê♠ ❝♦♥t❛t♦ ❝♦♠ ❞✐s♣❡rsã♦✱ ✈❛r✐â♥❝✐❛ ❡ ❞❡s✈✐♦ ♣❛❞rã♦✳

❈♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ♣r♦♣♦r❝✐♦♥❛r ✉♠ ❝♦♥t❛t♦ ♠❛✐s ❞✐r❡t♦ ❝♦♠ ❛ ❡st❛tíst✐❝❛✱ ❢♦✐ ♣r♦♣♦st♦

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

❞❛❞♦s✳

P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡st❡ ♣r♦❥❡t♦ ♦♣t♦✉✲s❡ ♣♦r ✉♠❛ ♣❡sq✉✐s❛ q✉❡ tr❛ç❛ss❡ ♦ ♣❡r✜❧ ❞♦s ❛❧✉♥♦s

q✉❡ ❡st✉❞❛♠ ♥♦ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ❡ ♥♦ ❊♥s✐♥♦ ▼é❞✐♦ ❞❛ ❝✐❞❛❞❡

❞❡ ❆✈❛ré ✲ ❙P✱ ❝♦♥s✐❞❡r❛♥❞♦ ✭✐❞❛❞❡✱ ♣❡s♦✱ ❛❧t✉r❛✱ s❡①♦✱ ❡t❝✳✮✳

✺✹
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✺✳✶ ❆ ❡s❝♦❧❛

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♣❧❛♥♦ ❞❡ ❣❡stã♦ ✷✵✶✺✲✷✵✶✽✱ ♦ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦ ❢♦✐ ❝r✐❛❞♦ ❛ ♣❛rt✐r ❞❡

✉♠ ❝✉rs✐♥❤♦ ♣ré✲✈❡st✐❜✉❧❛r✱ ♥♦ ❛♥♦ ❞❡ ✶✾✾✼✳ ❆ ♣❛rt✐r ❞❡ ✶✾✾✽✱ ✐♥✐❝✐❛r❛♠ ♦s ❝✉rs♦s ❞♦ ❊♥s✐♥♦

❋✉♥❞❛♠❡♥t❛❧ ■ ❡ ■■ ❡ ❊♥s✐♥♦ ▼é❞✐♦ ❡ ❡♠ ✶✾✾✾✱ t❡✈❡ ✐♥í❝✐♦ ❛ ❊❞✉❝❛çã♦ ■♥❢❛♥t✐❧✳

❆ ❡s❝♦❧❛ ❧♦❝❛❧✐③❛✲s❡ ♥♦ ♣❡rí♠❡tr♦ ✉r❜❛♥♦ ❞❛ ❝✐❞❛❞❡ ❞❡ ❆✈❛ré ✲ ❙P✱ à ❆✈❡♥✐❞❛ ▼❛❥♦r

❘❛♥❣❡❧✱ ✶✾✵✷✱ ❝❡♥tr♦✳

❖ ♣❡rí♦❞♦ ❞❡ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞❛ ❡s❝♦❧❛ é ♦ ♠❛t✉t✐♥♦ ❡ ♦ ✈❡s♣❡rt✐♥♦✳

❆ ❞✐r❡çã♦ ♣❡❞❛❣ó❣✐❝❛ ✜❝❛ ❛ ❝❛r❣♦ ❞❛ ♣r♦❢❡ss♦r❛ ▼❛r✐❛ ❆❞é❧✐❛ ❈♦♥tr✉❝❝✐ ❞❡ ❈❛♠♣❧✐✱

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

❡♥tr❡ ❛ ❡s❝♦❧❛ ❡ ❛ ❝♦♠✉♥✐❞❛❞❡✳

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

♥❡❥❛♠❡♥t♦ ❡ ❛ ❡❢❡t✐✈❛çã♦ ❞♦ ♣r♦❝❡ss♦ ❡♥s✐♥♦✲❛♣r❡♥❞✐③❛❣❡♠✳ ❙ã♦ ❝♦♦r❞❡♥❛❞♦r❛s ♥♦ ❊♥s✐♥♦

■♥❢❛♥t✐❧✱ ❛ ❞♦❝❡♥t❡ ❆♥❛ ❘♦s❛ ❇♦r✐♥✱ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■✱ ❛ ❞♦❝❡♥t❡ ❱❛♥❡ss❛ ❱✐❝❡♥t✐♥✐

❙❡❝❛❢ ❡ ♥♦s ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ❡ ▼é❞✐♦ ❛ ❞♦❝❡♥t❡ ❘❡♥❛t❛ ❈r✐st✐♥❛ ▼❛❝❡❧❧♦♥✐ P❛♣♣✐✳

❖ ❝♦r♣♦ ❞♦❝❡♥t❡ é ❝♦♠♣♦st♦ ♣♦r ♣r♦✜ss✐♦♥❛✐s ❤❛❜✐❧✐t❛❞♦s ♥❛ s✉❛ ár❡❛ ❞❡ ❛t✉❛çã♦✳ ❉❡

❛❝♦r❞♦ ❝♦♠ ♦ ♣❧❛♥♦ ❞❡ ❣❡stã♦ ❞❡ ✷✵✶✽✱ sã♦ ✻✻ ❞♦❝❡♥t❡s✱ s❡♥❞♦ ✶✹ ♥❛ ❊❞✉❝❛çã♦ ■♥❢❛♥t✐❧✱ ✶✽

♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■✱ ✶✾ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ❡ ✶✺ ♥♦ ❊♥s✐♥♦ ▼é❞✐♦✳

❍á ✼ ❛♥♦s ♦ ❝♦❧é❣✐♦ tr❛❜❛❧❤❛ ❝♦♠ ♦ ♠❛t❡r✐❛❧ ❜ás✐❝♦ ❞♦ ❙✐st❡♠❛ ❖❜❥❡t✐✈♦✳

❖ ❝♦❧é❣✐♦ ❛♣r❡s❡♥t❛ ❝♦♠♦ r❡❝✉rs♦s ❢ís✐❝♦s ✸✹ s❛❧❛s ❞❡ ❛✉❧❛s✱ ❜✐❜❧✐♦t❡❝❛s✱ s❡❝r❡t❛r✐❛✱ s❛❧❛ ❞♦s

♣r♦❢❡ss♦r❡s✱ ❞✐r❡t♦r✐❛✱ s❛❧❛ ❞❡ ❝♦♦r❞❡♥❛çã♦ ♣❛r❛ t♦❞♦s ♦s ❝✉rs♦s✱ ❝♦③✐♥❤❛✱ ❞❡♣ós✐t♦✱ q✉❛❞r❛ ❞❡

❡s♣♦rt❡s ❝♦❜❡rt❛✱ ❜❛♥❤❡✐r♦s ♣❛r❛ ♣r♦❢❡ss♦r❡s✱ ❛❧✉♥♦s ❡ ❞❡♠❛✐s ❢✉♥❝✐♦♥ár✐♦s✱ ❝❛♥t✐♥❛✱ r❡❢❡✐tór✐♦✱

s❛❧❛ ❞❡ ❛t❡♥❞✐♠❡♥t♦ ❞❛ ♣s✐❝ó❧♦❣❛✳

❙ã♦ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦s ❛♦s ❞♦❝❡♥t❡s✿ ❝♦♠♣✉t❛❞♦r❡s✱ ❞❛t❛ s❤♦✇✱ ❧✐✈r♦s✱ ♠❛♣❛s✱ ❣❧♦❜♦s✱ ❥♦r✲

♥❛✐s✱ ❧❛❜♦r❛tór✐♦s✳

✺✳✷ ❖s ❛❧✉♥♦s

❖s ❛❧✉♥♦s ❞♦ ❝♦❧é❣✐♦ ♣r♦❝❡❞❡♠ ❞❡ ❢❛♠í❧✐❛s ❝✉❥♦s ♣❛✐s sã♦ ❝♦♠❡r❝✐❛♥t❡s✱ ❢✉♥❝✐♦♥ár✐♦s

♣ú❜❧✐❝♦s✱ ❛❣r✐❝✉❧t♦r❡s✱ ❜❛♥❝ár✐♦s✱ ❛❞✈♦❣❛❞♦s✱ ♠é❞✐❝♦s✱ ♣r♦✜ss✐♦♥❛✐s ❧✐❜❡r❛✐s ❡ ♦✉tr♦s✳

❆ ❣r❛♥❞❡ ♠❛✐♦r✐❛ ❞♦s ♣❛✐s ♣♦ss✉✐ ♥í✈❡❧ ❡s❝♦❧❛r ♠é❞✐♦ ♦✉ s✉♣❡r✐♦r ❡ ❝♦♠ ✐ss♦ ❜✉s❝❛♠ ♣❛r❛
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s❡✉s ✜❧❤♦s ✉♠❛ ❜♦❛ ❢♦r♠❛çã♦ ❡s❝♦❧❛r✱ q✉❡ ♦s ♣r❡♣❛r❡ ♣❛r❛ ♦ ✐♥❣r❡ss♦ às ❢❛❝✉❧❞❛❞❡s ❡ ❛♦

♠❡r❝❛❞♦ ❞❡ tr❛❜❛❧❤♦✳

◆♦ ❛♥♦ ❞❡ ✷✵✶✽✱ ♦ ❝♦❧é❣✐♦ t❡✈❡ ✉♠ t♦t❛❧ ❞❡ ✺✾✸ ❛❧✉♥♦s r❡❣✉❧❛r♠❡♥t❡ ♠❛tr✐❝✉❧❛❞♦s✱ s❡♥❞♦

✶✺✼ ♥❛ ❊❞✉❝❛çã♦ ■♥❢❛♥t✐❧✱ ✷✷✶ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■✱ ✶✼✵ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ❛❧é♠

❞❡ ✹✺ ♥♦ ❊♥s✐♥♦ ▼é❞✐♦✳

✺✳✸ ❆❧✉♥♦s ❛❣❡♥t❡s✴r❡❝❡♣t♦r❡s

❖s ❛❧✉♥♦s ❛q✉✐ ❞❡♥♦♠✐♥❛❞♦s r❡❝❡♣t♦r❡s✱ sã♦ ❛q✉❡❧❡s q✉❡ ❢♦r♥❡❝❡r❛♠ ♦s ❞❛❞♦s✱ ✐st♦ é✱

❛❧✉♥♦s ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■✱ ❛ ♣❛rt✐r ❞♦ ✻♦ ❛♥♦ ❛té ❛ ✸❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ❚♦❞♦s

q✉❡ ❡st❛✈❛♠ ♣r❡s❡♥t❡s ♥♦s ❞✐❛s ❞❛ r❡❛❧✐③❛çã♦ ❞❛ ♣❡sq✉✐s❛ ♣❛rt✐❝✐♣❛r❛♠ ❞❡st❡ tr❛❜❛❧❤♦✳

❆ ✶❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ❢♦✐ ❛ t✉r♠❛ ❡s❝♦❧❤✐❞❛ ♣❡❧❛ ♣r♦❢❡ss♦r❛ ♣❛r❛ r❡❛❧✐③❛r ❡st❡

♣r♦❥❡t♦✳ ➱ ❢♦r♠❛❞❛ ♣♦r ✶✹ ❛❧✉♥♦s✱ s❡♥❞♦ ✹ ♠❡♥✐♥❛s ❡ ✶✵ ♠❡♥✐♥♦s✳ ❆ ❣r❛♥❞❡ ♠❛✐♦r✐❛ ❡stá ♥❛

❢❛✐①❛ ❡tár✐❛ ❡♥tr❡ ✶✹ ❡ ✶✻ ❛♥♦s✳ ❚r❛t❛✲s❡ ❞❡ ✉♠❛ t✉r♠❛ ❡♠ q✉❡ ♣❡❧♦ ♠❡♥♦s ❛ ♠❡t❛❞❡✱ ❡st✉❞❛

❥✉♥t♦ ❞❡s❞❡ ♦ ✻♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■✳ ◆❡st❡ tr❛❜❛❧❤♦✱ t❛✐s ❛❧✉♥♦s s❡rã♦ ❝❤❛♠❛❞♦s

❛❣❡♥t❡s ❞♦ ♣r♦❥❡t♦✳

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

❞❡ ♠❛t❡♠át✐❝❛✱ ❛♣r❡s❡♥t❛♥❞♦ ❞❡s❞❡ ❛q✉❡❧❡s q✉❡ tê♠ ❛✈❡rsã♦ à ♥ú♠❡r♦s✱ ❝♦♠♦ ❛q✉❡❧❡s q✉❡✱

♠❡❞✐❛♥t❡ ♣❡q✉❡♥❛ ❡①♣❧✐❝❛çã♦✱ ❥á ❛♣r❡s❡♥t❛♠ ❝♦♠♣r❡❡♥sã♦ ❞♦ ❝♦♥t❡ú❞♦✳ ❆✐♥❞❛✱ ❤á ❛❧✉♥♦s

❝♦♠ ❞✐✜❝✉❧❞❛❞❡s q✉❡ s❡ ❡s❢♦rç❛♠ ❡ ❛❧❝❛♥ç❛♠ s✉❝❡ss♦ ♥❛s ❛✈❛❧✐❛çõ❡s✳
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❖s ❛❧✉♥♦s ❞❡♠♦♥str❛r❛♠ ✐♥t❡r❡ss❡ ❡♠ ♣❛rt✐❝✐♣❛r✱ ❡♥tr❡t❛♥t♦ ❡st❡ s❡ ❞❡✉ ♣❡❧♦ ❜ô♥✉s q✉❡

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

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

✷✱✵ ♣♦♥t♦s ♥❛ s♦♠❛tór✐❛ ❞❛ ♠é❞✐❛ ♥♦s ❜✐♠❡str❡s ❡♠ q✉❡ ♦❝♦rr❡ss❡♠ ❛s ❛t✐✈✐❞❛❞❡s✳

P❛r❛ ✐♥✐❝✐❛r ♦ tr❛❜❛❧❤♦ ♣rát✐❝♦ ❛ ♣r♦❢❡ss♦r❛ ❡①♣❧✐❝♦✉ ❛♦s ❛❧✉♥♦s t♦❞❛s ❛s ❢❛s❡s q✉❡ ❞❡✈❡✲

r✐❛♠ s❡r ❡①❡❝✉t❛❞❛s✱ s❡♥❞♦✿

✶✳ ❈♦❧❡t❛ ❞♦s ❞❛❞♦s

✷✳ ❆♥á❧✐s❡ ❞♦s ❞❛❞♦s

✸✳ ❈♦♥str✉çã♦ ❞❛s t❛❜❡❧❛s

✹✳ ❈♦♥str✉çã♦ ❞♦s ❣rá✜❝♦s

✺✳ ❆♥á❧✐s❡ ❞♦s ❣rá✜❝♦s

✻✳ ❊①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ♥❛ ❡s❝♦❧❛

❆♣ós ❛ ❡①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ❛ r❡❛❧✐③❛r✱ ♦s ❛❧✉♥♦s s❡ ♦r❣❛♥✐③❛r❛♠ ❡♠ três ❣r✉♣♦s✳

• ✶♦ ❣r✉♣♦ ✭❝♦♠ ✹ ❛❧✉♥♦s✮✲ tr❛❜❛❧❤♦✉ ❝♦♠ ♦s ✻♦s ❛♥♦s ❆✴❇ ❡ ✼♦ ❛♥♦ ❆❀

✺✼
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• ✷♦ ❣r✉♣♦ ✭❝♦♠ ✺ ❛❧✉♥♦s✮✲ tr❛❜❛❧❤♦✉ ❝♦♠ ♦s ✽♦s ❛♥♦s ❆✴❇ ❡ ✾♦s ❛♥♦s ❆✴❇❀

• ✸♦ ❣r✉♣♦ ✭❝♦♠ ✺ ❛❧✉♥♦s✮✲ tr❛❜❛❧❤♦✉ ❝♦♠ ❛ ✶❛✱ ✷❛ ❡ ✸❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳

P❛r❛ q✉❡ ♦s ❣r✉♣♦s ❞❡ ❛❧✉♥♦s ❢♦ss❡♠ ❛té ❛s s❛❧❛s ❞❡ ❛✉❧❛s ❞❛♥❞♦ ✐♥í❝✐♦ à ♣r✐♠❡✐r❛ ❢❛s❡✱

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

♥❡❝❡ssár✐❛s ♥❛s ✈✐s✐t❛s às s❛❧❛s ❞❡ ❛✉❧❛✳ ❚r❛t❛✲s❡ ❞❡ t❛✐s ❛tr✐❜✉✐çõ❡s✿ s♦❧✐❝✐t❛r ♣❡r♠✐ssã♦ ♣❛r❛

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

❞❡s❡♥✈♦❧✈✐❞♦✱ ❝♦♠♦ ♦s ❛❧✉♥♦s ♣❛rt✐❝✐♣❛rã♦ ❡ ♦ q✉❡ s❡rá ❢❡✐t♦ ❝♦♠ ♦s ❞❛❞♦s ❝♦❧❡t❛❞♦s✳

❋✐❣✉r❛ ✻✳✶✿ ❘♦t❡✐r♦ ♣❛r❛ ✈✐s✐t❛ às s❛❧❛s ❞❡ ❛✉❧❛

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳
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❖ q✉❡st✐♦♥ár✐♦ ❛♣❧✐❝❛❞♦ ♥❛ ♣❡sq✉✐s❛ ❝♦♥té♠ ✶✽ q✉❡stõ❡s✳ ❋♦r❛♠ ♥❡❝❡ssár✐♦s q✉❛tr♦ t✐♣♦s

❞❡ q✉❡st✐♦♥ár✐♦s✱ q✉❡ s❡ ❞✐❢❡r❡♥❝✐❛✈❛♠ ❛♣❡♥❛s ♥♦ ✐t❡♠ ✧♣r❡❢❡rê♥❝✐❛ ❞❛s ♠❛tér✐❛s✧✱ ♣♦✐s ♦s

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

• ✶♦ t✐♣♦ ✲ ✻♦s ❡ ✼♦ ❛♥♦s✳

• ✷♦ t✐♣♦ ✲ ✽♦s ❛♥♦s✳

• ✸♦ t✐♣♦ ✲ ✾♦s ❛♥♦s✳

• ✹♦ t✐♣♦ ✲ ❡♥s✐♥♦ ♠é❞✐♦✳
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❋✐❣✉r❛ ✻✳✷✿ ◗✉❡st✐♦♥ár✐♦ ✽♦ ❛♥♦ ❆❇ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ✲ ❢r❡♥t❡

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳
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❋✐❣✉r❛ ✻✳✸✿ ◗✉❡st✐♦♥ár✐♦ ✽♦ ❛♥♦ ❆❇ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ✲ ✈❡rs♦

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳
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❋✐❣✉r❛ ✻✳✹✿ ◗✉❡stã♦ ✽ ❞♦ q✉❡st✐♦♥ár✐♦ ❞♦ ✻♦ ❛♥♦ ❆❇ ❡ ✼❆ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✻✳✺✿ ◗✉❡stã♦ ✽ ❞♦ q✉❡st✐♦♥ár✐♦ ❞♦ ✾♦ ❛♥♦ ❆❇ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

❋✐❣✉r❛ ✻✳✻✿ ◗✉❡stã♦ ✽ ❞♦ q✉❡st✐♦♥ár✐♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳

■♥✐❝✐❛❧♠❡♥t❡ ♥ã♦ ❢♦✐ ❞❡t❡r♠✐♥❛❞♦ ♦ ♥ú♠❡r♦ ❞❡ ❛✉❧❛s q✉❡ ❞❡✈❡r✐❛♠ s❡r ✉t✐❧✐③❛❞❛s ❡♠ ❝❛❞❛

❢❛s❡ ❞♦ ♣r♦❥❡t♦✱ ♣♦✐s ❝❛❞❛ ❣r✉♣♦ ✜❝♦✉ ❝♦♠ ✉♠ ♥ú♠❡r♦ ❞✐❢❡r❡♥t❡ ❞❡ s❛❧❛s ❞❡ ❛✉❧❛ ❡ t❛♠❜é♠

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

✻✳✶ ✶❛ ❋❛s❡ ✲ ❈♦❧❡t❛ ❞❡ ❞❛❞♦s

❆ ♣r✐♠❡✐r❛ ❢❛s❡ s❡ ❞❡✉ ❡♠ ✸ ❞✐❛s✱ ✉t✐❧✐③❛♥❞♦✲s❡ ✸ ❤♦r❛s✲❛✉❧❛ ❞❡ ✺✵ ♠✐♥✉t♦s ❝❛❞❛✱ ♦❝♦rr❡♥❞♦

♥♦s ❞✐❛s ✽✱ ✶✺ ❡ ✶✼ ❞❡ ❛❣♦st♦ ❞❡ ✷✵✶✽✳
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◆❡st❛ ❢❛s❡✱ ♦s ❣r✉♣♦s s❡ ❞✐r✐❣✐r❛♠ ❛té ❛s s❛❧❛s ❞❡ ❛✉❧❛✱ s❡❣✉✐♥❞♦ ♦ r♦t❡✐r♦ ❝♦♥❢♦r♠❡

❋✐❣✉r❛❄❄✳ ❉✉r❛♥t❡ ❛ ✈✐s✐t❛ ♥❛s s❛❧❛s ❞❡ ❛✉❧❛✱ ❛❧❣✉♥s ❛❧✉♥♦s ✜❝❛r❛♠ ✐♥❝♦♠♦❞❛❞♦s ❡♠ ♣❛r✲

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

♥ã♦ s❡r✐❛♠ ✐❞❡♥t✐✜❝❛❞♦s ♥♦ q✉❡st✐♦♥ár✐♦✳ ▼❡s♠♦ ❛ss✐♠✱ ❛❧❣✉♥s ❛❧✉♥♦s ♦♣t❛r❛♠ ♣♦r ♥ã♦

♣❛rt✐❝✐♣❛r✳

❆♣ós ❡s❝❧❛r❡❝❡r❡♠ ❛s ❞ú✈✐❞❛s ❞♦s r❡❝❡♣t♦r❡s ❡ ❝♦♠ ❛ ❛❥✉❞❛ ❞♦ ♣r♦❢❡ss♦r ❞❛ s❛❧❛✱ ❛❣❡♥t❡s

r❡t✐r❛✈❛♠ ❞❛ s❛❧❛ ❞❡ ❛✉❧❛ ✺ ❛❧✉♥♦s ❞❡ ❝❛❞❛ ✈❡③✱ ❡♥❝❛♠✐♥❤❛♥❞♦✲♦s ❛té ♦ ♣át✐♦ ❞❛ ❡s❝♦❧❛✳

❆♦ ❝❤❡❣❛r❡♠ ♥♦ ❧♦❝❛❧ ❞❡t❡r♠✐♥❛❞♦✱ ♦s ❛❣❡♥t❡s ❡①♣❧✐❝❛✈❛♠ ❝♦♠♦ ♦ q✉❡st✐♦♥ár✐♦ ❞❡✈❡r✐❛ s❡r

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

❞❛ ❛❧t✉r❛✳

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

t❡♠♣♦ ✺ ❛❧✉♥♦s ❞❡ ❝❛❞❛ s❛❧❛ ❞❡ ❛✉❧❛✳ ❉❡✈✐❞♦ ❛ ✉♠❛ ú♥✐❝❛ ❜❛❧❛♥ç❛ ♣❛r❛ ♣❡s❛❣❡♠ ❡ ✉♠

✐♥str✉♠❡♥t♦ ♣❛r❛ ❛❢❡r✐r ❛ ❛❧t✉r❛✱ ❝❛✉s♦✉ ✉♠ ♣♦✉❝♦ ❞❡ ❝♦♥❢✉sã♦ ♥♦ ✐♥í❝✐♦ ❞♦ tr❛❜❛❧❤♦✳ ❊♥tã♦

❞❡t❡r♠✐♥♦✉✲s❡ ♣❡❧❛ ♣r♦❢❡ss♦r❛ q✉❡ ❛ ♣❛rt✐r ❞♦ ♣ró①✐♠♦ ❞✐❛✱ ♦s ❛❣❡♥t❡s ✜❝❛r✐❛♠ s❡♣❛r❛❞♦s ♣♦r

❢✉♥çã♦✱ ✉♠ ♣❛r❛ ♣❡s❛r ❡ ♦ ♦✉tr♦ ♣❛r❛ ♠❡❞✐r✱ ✉♠ ♣❛r❛ ❛✉①✐❧✐❛r ❛ r❡t✐r❛❞❛ ❞♦s ❛❧✉♥♦s ❞❛ s❛❧❛

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

❞✐❛s ❞❡ tr❛❜❛❧❤♦ ❢♦r❛♠ ♠❛✐s ♦r❣❛♥✐③❛❞♦s✳

❉✉r❛♥t❡ ♦ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞♦ q✉❡st✐♦♥ár✐♦✱ ♠❡s♠♦ ♦s ❛❣❡♥t❡s ❡①♣❧✐❝❛♥❞♦ ❛ ❢♦r♠❛ ❞❡

r❡s♣♦♥❞ê✲❧♦✱ ❛❧❣✉♥s ❛❧✉♥♦s ♣r❡❡♥❝❤❡r❛♠ ❞❡ ❢♦r♠❛ ❡rr❛❞❛✱ s❡♥❞♦ ♥♦✈❛♠❡♥t❡ ❝♦♥✈♦❝❛❞♦s ❛

r❡s♣♦♥❞❡r❡♠ ❝♦rr❡t❛♠❡♥t❡ ❛s q✉❡stõ❡s✳

✻✳✷ ✷❛ ❋❛s❡ ✲ ❆♥á❧✐s❡ ❞♦s ❞❛❞♦s

❆ s❡❣✉♥❞❛ ❢❛s❡ s❡ ❞❡✉ ❡♠ ✹ ❞✐❛s✱ ✉t✐❧✐③❛♥❞♦ ✹ ❤♦r❛s✲❛✉❧❛ ❞❡ ✺✵ ♠✐♥✉t♦s✱ ♦❝♦rr❡♥❞♦ ♥♦s

❞✐❛s ✷✷✱ ✷✹✱ ✸✶ ❞❡ ❛❣♦st♦ ❡ ✶✾ ❞❡ s❡t❡♠❜r♦ ❞❡ ✷✵✶✽✳

P❛r❛ r❡❛❧✐③❛çã♦ ❞❡st❛ ❢❛s❡✱ ♦s ❛❧✉♥♦s✱ ❡♠ s❡✉s ❣r✉♣♦s✱ s❡ ❞✐✈✐❞✐r❛♠ ❡♠ ❞✉♣❧❛s ♦✉ tr✐♦s

q✉❡ ✜❝❛r❛♠ r❡s♣♦♥sá✈❡✐s ❡♠ ❢❛③❡r ❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s ❞♦s ❛♥♦s ❡s❝♦❧❛r❡s ❝♦♥❢♦r♠❡ ❧✐st❛ ❛

s❡❣✉✐r✿

• ✶ ✲ ✻♦s ❛♥♦s ❆ ❡ ❇

• ✷ ✲ ✼♦ ❛♥♦ ❆
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• ✸ ✲ ✽♦s ❛♥♦s ❆ ❡ ❇

• ✹ ✲ ✾♦s ❛♥♦s ❆ ❡ ❇

• ✺ ✲ ✶❛ sér✐❡ ❆ ❡ ✸❛ sér✐❡ ❆

• ✻ ✲ ✷❛ sér✐❡ ❆

❆♣ós ❛ ❡①♣❧✐❝❛çã♦ ❞❛ ♣r♦❢❡ss♦r❛ ❞❡ ❝♦♠♦ ❛ ❝♦♥t❛❣❡♠ ❞❛ ❢r❡q✉ê♥❝✐❛ ❞❡ ❝❛❞❛ ✈❛r✐á✈❡❧ s❡r✐❛

❢❡✐t❛✱ ❢♦✐ ❡♥tr❡❣✉❡ ❛♦s ❛❣❡♥t❡s ✉♠❛ ✧❋✐❝❤❛ ♣❛r❛ ❛♥á❧✐s❡ ❞♦ q✉❡st✐♦♥ár✐♦✧❝♦♥❢♦r♠❡ ❋✐❣✉r❛s

✻✳✼✱ ✻✳✽ ❡ ✻✳✾✳ ❈♦♠♦ ❢♦r❛♠ ❞❡s❡♥✈♦❧✈✐❞♦s q✉❛tr♦ t✐♣♦s ❞❡ q✉❡st✐♦♥ár✐♦s✱ ❢♦r❛♠ ❞❡s❡♥✈♦❧✈✐❞♦s

q✉❛tr♦ t✐♣♦s ❞❡ ✜❝❤❛s✳
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❋✐❣✉r❛ ✻✳✼✿ ❋✐❝❤❛ ♣❛r❛ ❛♥á❧✐s❡ ❞♦ q✉❡st✐♦♥ár✐♦ ✲ ✻♦s ❛♥♦s ❆❇ ❡ ✼♦ ❛♥♦ ❆ ✲ ♣á❣✳ ✶

❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳



❙❡çã♦ ✻✳✷ • ✷❛ ❋❛s❡ ✲ ❆♥á❧✐s❡ ❞♦s ❞❛❞♦s ✻✻

❋✐❣✉r❛ ✻✳✽✿ ❋✐❝❤❛ ♣❛r❛ ❛♥á❧✐s❡ ❞♦ q✉❡st✐♦♥ár✐♦ ✲ ✻♦s ❛♥♦s ❆❇ ❡ ✼♦ ❛♥♦ ❆ ✲ ♣á❣✳ ✷

❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳



❙❡çã♦ ✻✳✷ • ✷❛ ❋❛s❡ ✲ ❆♥á❧✐s❡ ❞♦s ❞❛❞♦s ✻✼

❋✐❣✉r❛ ✻✳✾✿ ❋✐❝❤❛ ♣❛r❛ ❛♥á❧✐s❡ ❞♦ q✉❡st✐♦♥ár✐♦ ✲ ✻♦s ❛♥♦s ❆❇ ❡ ✼♦ ❛♥♦ ❆ ✲ ♣á❣✳ ✸

❋♦♥t❡✿ ❊❧❛❜♦r❛❞❛ ♣❡❧❛ ❛✉t♦r❛✳
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❈♦♠♦ ❡st❛ ❢♦✐ ❛ ♣r✐♠❡✐r❛ ✈❡③ q✉❡ ♦s ❛❧✉♥♦s r❡❛❧✐③❛r❛♠ ❡ss❡ t✐♣♦ ❞❡ t❛r❡❢❛✱ ♥♦ ❞❡❝♦rr❡r ❞♦

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

P❡r❝❡❜❡✉✲s❡ q✉❡ ❛❧❣✉♥s q✉❡st✐♦♥ár✐♦s ❢♦r❛♠ r❡s♣♦♥❞✐❞♦s ❞❡ ❢♦r♠❛ ❡rr❛❞❛✳ ❖s ❛❧✉♥♦s

❝♦♥✈❡rs❛r❛♠ s♦❜r❡ ♦ ♦❝♦rr✐❞♦✱ t❡♥t❛♥❞♦ r❡s♦❧✈❡r ❛ s✐t✉❛çã♦ ❜✉s❝❛♥❞♦ s♦❧✉çõ❡s✱ ♠❛s ♥ã♦

♦❜t❡♥❞♦ ê①✐t♦✱ ❞❡❝✐❞✐r❛♥ r❡t✐rá✲❧♦s ❞❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s✳

❆♦ t❡r♠✐♥❛r ❛ ❛♥á❧✐s❡✱ ♦s ❣r✉♣♦s r❡s♣♦♥❞❡r❛♠ ✉♠ r❡❧❛tór✐♦✱ ❛♣r❡s❡♥t❛❞♦ ❛❜❛✐①♦✱ ❝♦♠ 8

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

❡st❡ ♠♦♠❡♥t♦✳

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

r❛♠ ❛t✐✈❛♠❡♥t❡ ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ tr❛❜❛❧❤♦✳ ❖s ❞♦✐s ❣r✉♣♦s ❝♦♠ 4 ❛❧✉♥♦s r❡s♣♦♥❞❡r❛♠

q✉❡ t♦❞♦s ♣❛rt✐❝✐♣❛r❛♠✱ ♠❛s ♦ ❣r✉♣♦ ❝♦♠ 5 ❛❧✉♥♦s r❡s♣♦♥❞❡✉ q✉❡ ❛ ♠❛✐♦r✐❛ ♣❛rt✐❝✐♣♦✉

❞❛s ❛t✐✈✐❞❛❞❡s✳ ■ss♦ ❞❡✈❡ t❡r ♦❝♦rr✐❞♦✱ ♣♦✐s ✉♠ ❞♦s ✐♥t❡❣r❛♥t❡s ❞♦ ❣r✉♣♦ é ♦ ❛❧✉♥♦ ❝✐t❛❞♦

❛♥t❡r✐♦r♠❡♥t❡ q✉❡ ♣♦ss✉✐ ❞❡❢❛③❛❣❡♠ ❡♠ r❡❧❛çã♦ à t✉r♠❛✳

◆❛ s❡❣✉♥❞❛ q✉❡stã♦ ♣❡r❣✉♥t♦✉✲s❡ s♦❜r❡ ❛ ♦r✐❡♥t❛çã♦ ❞❛ ♣r♦❢❡ss♦r❛ ♣❛r❛ ❛ ✈✐s✐t❛ ❞♦s ❛❣❡♥✲

t❡s ♥❛ s❛❧❛ ❞❡ ❛✉❧❛ ❡ ❛ r❡❛❧✐③❛çã♦ ❞❛ ♣❡sq✉✐s❛ ❡ s❡ ❛❧❣✉♠ r♦t❡✐r♦ ❤❛✈✐❛ s✐❞♦ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦✳

❖s ❣r✉♣♦s r❡s♣♦♥❞❡r❛♠ q✉❡ ❢♦r❛♠ ❞❛❞❛s ❛s ♦r✐❡♥t❛çõ❡s ♣❡❧❛ ♣r♦❢❡ss♦r❛ ❡ ✉♠ r♦t❡✐r♦ ❢♦✐

❡♥tr❡❣✉❡✳

❆ q✉❛rt❛ q✉❡stã♦ s♦❧✐❝✐t♦✉ ✉♠ r❡❧❛t♦ ❞❡ ❝♦♠♦ ❢♦✐ ❛ ✈✐s✐t❛ ♥❛ s❛❧❛✳ ❖s ❣r✉♣♦s r❡❧❛t❛r❛♠ ♦s

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

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

❝♦♠ ❞✐á❧♦❣♦✳

❆ q✉✐♥t❛ q✉❡stã♦ ♣❡r❣✉♥t♦✉ s❡ ❛❧❣✉♠ ❛❧✉♥♦ ♥ã♦ q✉✐s ♣❛rt✐❝✐♣❛r ❞❛ ♣❡sq✉✐s❛✳ ❉♦s três

❣r✉♣♦s✱ ❛♣❡♥❛s ✉♠ r❡❧❛t♦✉ q✉❡ ♥ã♦ t❡✈❡ ♣r♦❜❧❡♠❛s ❡♠ r❡❧❛çã♦ ❛ ♣❛rt✐❝✐♣❛çã♦✳ ◆♦s ♦✉tr♦s

❞♦✐s ❣r✉♣♦s✱ ❤♦✉✈❡ ❛❧✉♥♦s q✉❡ ♥ã♦ q✉✐s❡r❛♠ ♣❛rt✐❝✐♣❛r✱ ♣❡❧♦s ♠❡s♠♦s ♣r♦❜❧❡♠❛s ❥á r❡❧❛t❛❞♦s✳

◆❛ s❡①t❛ q✉❡stã♦ ❢♦✐ s♦❧✐❝✐t❛❞♦ q✉❡ r❡❧❛t❛ss❡♠ ❝♦♠♦ s❡ ❞❡r❛♠ ❛s r❡s♣♦st❛s ❛♦ q✉❡st✐♦♥ár✐♦

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

❛❧✉♥♦s ♣♦r ✈❡③✳ ❖ ❣r✉♣♦ q✉❡ tr❛❜❛❧❤♦✉ ❝♦♠ ♦ ✻♦ ❛♥♦ ✐♥❢♦r♠♦✉ q✉❡ ♦s ❛❧✉♥♦s ❛♣r❡s❡♥t❛r❛♠

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

❞✐✈❡rs❛s ✈❡③❡s ❛té q✉❡ r❡s♣♦♥❞❡ss❡♠✳ ❏á ❝♦♠ ♦ ✼♦ ❛♥♦ ❡ss❛ ❢❛s❡ ❢♦✐ ♠❛✐s tr❛♥q✉✐❧❛✳ ❖ ❣r✉♣♦

q✉❡ tr❛❜❛❧❤♦✉ ❝♦♠ ♦ ✽♦ ❡ ✾♦ ❛♥♦s r❡❧❛t♦✉ q✉❡ ❞♦✐s ❛❧✉♥♦s r❡s♣♦♥❞❡r❛♠ ❡rr♦♥❡❛♠❡♥t❡ ♦

q✉❡st✐♦♥ár✐♦ ❡ ❡st❡s ❢♦r❛♠ r❡t✐r❛❞♦s ❞❛ ❛♥á❧✐s❡✳ ❖ ❣r✉♣♦ q✉❡ tr❛❜❛❧❤♦✉ ❝♦♠ ♦ ❡♥s✐♥♦ ♠é❞✐♦
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♥ã♦ r❡❧❛t♦✉ ♣r♦❜❧❡♠❛s ❝♦♠ ♦ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞♦ q✉❡st✐♦♥ár✐♦✳

❆ ♦✐t❛✈❛ q✉❡stã♦ ♣❡r❣✉♥t♦✉ ❝♦♠♦ ❢♦✐ r❡❛❧✐③❛❞❛ ❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s✱ s❡ ❤♦✉✈❡ ❛❧❣✉♠

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

❡♠ ❞✉♣❧❛s ❡ q✉❡ ❝❛❞❛ ✉♠❛ ✜❝♦✉ r❡s♣♦♥sá✈❡❧ ♣❡❧❛ ❛♥á❧✐s❡ ❞❡ ✉♠ ❛♥♦ ❡s❝♦❧❛r✳ ❊❧❡s r❡❧❛t❛r❛♠

♣r♦❜❧❡♠❛s ♥❛ ❝♦♥t❛❣❡♠ ❡ ❝♦♠ ✐ss♦✱ t✐✈❡r❛♠ q✉❡ r❡❢❛③❡r ❛ ❝♦♥t❛❣❡♠ ❞❛s ✈❛r✐á✈❡✐s✳
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❋✐❣✉r❛ ✻✳✶✵✿ ❘❡❧❛tór✐♦ ❡♠ ❣r✉♣♦ ✲ ♣❡sq✉✐s❛ ❡ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s

❋♦♥t❡✿ ❊❧❛❜♦r❛❞♦ ♣❡❧❛ ❛✉t♦r❛✳



❙❡çã♦ ✻✳✸ • ✸❛ ❋❛s❡ ✲ ❈♦♥str✉çã♦ ❞❛s t❛❜❡❧❛s ✼✶

✻✳✸ ✸❛ ❋❛s❡ ✲ ❈♦♥str✉çã♦ ❞❛s t❛❜❡❧❛s

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

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

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

✭❝á❧❝✉❧♦s✮ ♣❛r❛ ❝r✐❛çã♦ ❞❡ ✉♠❛ t❛❜❡❧❛ ❝♦♠ ❞❛❞♦s ❝♦♥tí♥✉♦s ✭q✉❛♥t✐❞❛❞❡ ❞❡ ❡❧❡♠❡♥t♦s✱ ❝❧❛ss❡s✱

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

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

❝♦♠♣❛r❛çã♦ ♣❛r❛ ✈❡r✐✜❝❛r s❡ ❤❛✈✐❛ ♦✉ ♥ã♦ ✐♥✢✉ê♥❝✐❛ s♦❜r❡ ❡❧❛✳

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

♣❛rt❡ ❞♦s ❛❧✉♥♦s ❥á ❝♦♥❤❡❝✐❛ ❛ ♣❧❛♥✐❧❤❛ ❡❧❡trô♥✐❝❛ ❊①❝❡❧✱ ❛ ♣r♦❢❡ss♦r❛ ♣ô❞❡ tr❛❜❛❧❤❛r ❝♦♠

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

❋✐❣✉r❛ ✻✳✶✶✿ ❚❛❜❡❧❛ ❞♦ ❞❡s❡♠♣❡♥❤♦ ❞♦s ❛❧✉♥♦s ❞♦ ❊❋ ■■ ❡ ❊▼

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✻✳✹ ✹❛ ❋❛s❡ ✲ ❈♦♥str✉çã♦ ❞♦s ❣rá✜❝♦s

❆ ♣❛rt✐r ❞❛s t❛❜❡❧❛s✱ ✐♥✐❝✐♦✉✲s❡ ❛ ❢❛s❡ ❞❛ ❝r✐❛çã♦ ❞♦s ❣rá✜❝♦s✳ P❛r❛ t♦❞♦s ✐♥t❡❣r❛♥t❡s

❞❡ ❝❛❞❛ ❣r✉♣♦ ❢♦✐ ♣r♦♣♦st♦ ❛ ❝r✐❛çã♦ ❞❡ ✉♠ t✐♣♦ ❞❡ ❣rá✜❝♦✱ t❛♠❜é♠ ♥❛ ♣❧❛♥✐❧❤❛ ❡❧❡trô♥✐❝❛

❊①❝❡❧✱ ❡♥tr❡ ❝♦❧✉♥❛s✱ ❜❛rr❛s✱ s❡t♦r❡s✱ ❤✐st♦❣r❛♠❛✱ ♣♦❧í❣♦♥♦ ❞❡ ❢r❡q✉ê♥❝✐❛ ❡ ♦❣✐✈❛✳ ❆✐♥❞❛

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

❢❛❝✐❧✐t❛r✐❛♠ ❛ ❝♦♠♣r❡❡♥sã♦✳
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❋✐❣✉r❛ ✻✳✶✷✿ ●rá✜❝♦ ❞♦ ❞❡s❡♠♣❡♥❤♦ ❞♦s ❛❧✉♥♦s ❞♦ ❊❋ ■■ ❡ ❊▼

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✻✳✺ ✺❛ ❋❛s❡ ✲ ❆♥á❧✐s❡ ❞♦s ❣rá✜❝♦s

❆♣ós ❛ ❝r✐❛çã♦ ❞♦s ❣rá✜❝♦s✱ ❢♦✐ ♣r♦♣♦st♦ ❛♦s ❣r✉♣♦s q✉❡ ✐♥❢♦r♠❛ss❡♠ q✉❡ t✐♣♦ ❞❡ ❣rá✲

✜❝♦ ❢♦✐ ✉t✐❧✐③❛❞♦✱ t✐♣♦ ❞❡ ❞❛❞♦s ✭q✉❛♥t✐t❛t✐✈♦s ♦✉ q✉❛❧✐t❛t✐✈♦s✮✱ ❛❧é♠ ❞❡ ✉♠❛ sí♥t❡s❡ ❞❛s

✐♥❢♦r♠❛çõ❡s ♠❛✐s r❡❧❡✈❛♥t❡s✳

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

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

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

P♦r ❝♦♥t❛ ❞❡ss❛ ❞✐✜❝✉❧❞❛❞❡ ♥❡st❛ ❢❛s❡ ♦s ❛❣❡♥t❡s ❞❡♠♦♥str❛r❛♠ ♠❡♥♦r ✐♥t❡r❡ss❡ ♥❛ r❡❛❧✐③❛çã♦

❞❛s ❛t✐✈✐❞❛❞❡s✳
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✻✳✻ ✻❛ ❋❛s❡ ✲ ❊①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ♥❛ ❡s❝♦❧❛

❆♣ós ♦ tér♠✐♥♦ ❞❡ t♦❞❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s✱ ❢♦r❛♠ ✐♠♣r❡ss♦s ❡ ❡①♣♦st♦s ♥❛ ❡s❝♦❧❛ ♣❛r❛ q✉❡

❛ ❝♦♠✉♥✐❞❛❞❡ ❡s❝♦❧❛r t♦♠❛ss❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❞♦s r❡s✉❧t❛❞♦s ❛❧❝❛♥ç❛❞♦s✳ ■♥❢❡❧✐③♠❡♥t❡ ♥ã♦

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

♣♦✐s ♥♦ ♣❡rí♦❞♦ ❞❛ ❡①♣♦s✐çã♦✱ ♠✉✐t♦s ❛❧✉♥♦s ❥á ❡st❛✈❛♠ ❡♠ ❢ér✐❛s✳
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❋✐❣✉r❛ ✻✳✶✺✿ ❊①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ♣❛r❛ ❛ ❝♦♠✉♥✐❞❛❞❡ ❡s❝♦❧❛r ✲ ♣❛rt❡ ✷

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

❋✐❣✉r❛ ✻✳✶✻✿ ❊①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ♣❛r❛ ❛ ❝♦♠✉♥✐❞❛❞❡ ❡s❝♦❧❛r ✲ ♣❛rt❡ ✸

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

❋✐❣✉r❛ ✻✳✶✼✿ ❊①♣♦s✐çã♦ ❞♦ tr❛❜❛❧❤♦ ♣❛r❛ ❛ ❝♦♠✉♥✐❞❛❞❡ ❡s❝♦❧❛r ✲ ♣❛rt❡ ✹

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳



❈❆P❮❚❯▲❖ ✼

❚❘❆❚❆▼❊◆❚❖ ❉❖❙ ❉❆❉❖❙

❖ ♦❜❥❡t✐✈♦ ❞❡st❛ ♣❡sq✉✐s❛ ❢♦✐ ♣r♦♣♦r❝✐♦♥❛r q✉❡ ♦s ❛❧✉♥♦s ✭❛❣❡♥t❡s✮ ❛♣r❡♥❞❡ss❡♠ ❡st❛tís✲

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

❞❛❞♦s ❞♦ ❛♠❜✐❡♥t❡ ❡s❝♦❧❛r ❡✱ ♣❛r❛ ✐ss♦✱ ❢♦✐ ♣❡♥s❛❞♦ ♦ ♣❡r✜❧ ❞♦ ❛❧✉♥♦ ❞♦ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

❆♦ ✜♥❛❧✱ ❝♦♥st❛t♦✉✲s❡ q✉❡ t❛❧ ❡st✉❞♦ ♣r♦♣♦r❝✐♦♥♦✉ ❛ ❡s❝♦❧❛ ✉♠❛ sér✐❡ ❞❡ ✐♥❢♦r♠❛çõ❡s q✉❡

♣♦❞❡rã♦ s❡r ✉t✐❧✐③❛❞♦s ❡♠ ♣❧❛♥❡❥❛♠❡♥t♦s ❢✉t✉r♦s ♣❛r❛ ♦s ♣ró①✐♠♦s s❡♠❡str❡s✳

❖s ❞❛❞♦s q✉❡ ✜③❡r❛♠ ♣❛rt❡ ❞♦ q✉❡st✐♦♥ár✐♦ ❡ q✉❡ ❧❡✈❛♥t❛r❛♠ ✐♥❢♦r♠❛çõ❡s s♦❜r❡ ♦ ♣❡r✜❧

❞♦s ❛❧✉♥♦s ❞♦ ❝♦❧é❣✐♦ ❢♦r❛♠✿

• ❙ér✐❡

• ■❞❛❞❡

• P❡s♦

• ❆❧t✉r❛

• ❙❡①♦

• ❈✐❞❛❞❡

• ❆❧✉♥♦ r❡t✐❞♦

• ▼❛tér✐❛s ❡s❝♦❧❛r❡s

✼✺
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• ❆t✐✈✐❞❛❞❡s ❞✐ár✐❛s

• ◗✉❛♥t✐❞❛❞❡ ❞❡ ❧✐✈r♦s ❧✐❞♦s

• ▲♦❝❛❧ ❞❡ ❡st✉❞♦

• ❘❡❝✉rs♦s ❡s❝♦❧❛r❡s ❞✐s♣♦♥í✈❡✐s ♥❛ ❝❛s❛

• ●♦st♦ ♣❡❧♦ ❡st✉❞♦

• ■♠♣♦rtâ♥❝✐❛ ❞♦ ❡st✉❞♦

• Pr❡t❡♥sã♦ ❡♠ ❢❛③❡r ❢❛❝✉❧❞❛❞❡

• ❉❡s❡♠♣❡♥❤♦ ♥❛ ❡s❝♦❧❛

• ■♥❝❡♥t✐✈♦ ❞❛ ❢❛♠í❧✐❛ ❛♦ ❡st✉❞♦

• ❚✐♣♦ ❞❡ ❡s❝♦❧❛ q✉❡ ❥á ❡st✉❞♦✉

❆♣ós ❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s✱ ✈❡r✐✜❝♦✉✲s❡ q✉❡ ❛❧❣✉♥s ❞❛❞♦s r❡s✉❧t❛r❛♠ ❡♠ ✐♥❢♦r♠❛çõ❡s ✐rr❡✲

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

✼✳✶ ❆ ❞✐♥â♠✐❝❛ ❝♦♠ ♦s ❛❧✉♥♦s

◆♦ ✐♥í❝✐♦ ❞♦ ♣r♦❥❡t♦✱ ❤♦✉✈❡ ✉♠ ♣❧❛♥❡❥❛♠❡♥t♦ ❡ ♥❛ ❛♣r❡s❡♥t❛çã♦✱ ♦s ❛❧✉♥♦s q✉❡ s❡ ♠♦str❛✲

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

q✉❡ s❡r✐❛ ❡♠♣r❡❣❛❞❛✳ ❆ ♣❛rt✐r ❞❛í✱ ♣❛rt✐❝✐♣❛r❛♠ ❛t✐✈❛♠❡♥t❡ ❞❛s ❛t✐✈✐❞❛❞❡s ❞❡♠♦♥str❛♥❞♦

✉♠ ✐♥t❡r❡ss❡ ♠❛✐♦r ❛ ♣❛rt✐r ❞❛ ❝♦♠♣r❡❡♥sã♦ ❡ ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛s ❛t✐✈✐❞❛❞❡s✳ ❆♦ ✜✲

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

q✉❛♥t♦ ❛♦ ❝♦♥t❡ú❞♦ ❡st❛tíst✐❝♦ ❡ ✉♠❛ ♥♦✈❛ ❝♦♠♣r❡❡♥sã♦ ❞❡ ❝♦♠♦ ✐♥t❡r❢❡r❡♠ ♥♦ s❡✉ ❞✐❛ ❛

❞✐❛✳ ❊♥t❡♥❞❡✲s❡ q✉❡ ♦s ♦❜❥❡t✐✈♦s ❢♦r❛♠ ❝✉♠♣r✐❞♦s✳
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✼✳✷ ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛

♣❡sq✉✐s❛ ❢❡✐t❛

❆♦ ✜♥❛❧✱ ❢♦r❛♠ ❝r✐❛❞❛s 27 t❛❜❡❧❛s ❡ 39 ❣rá✜❝♦s✳ ❊st❡ ♠❛t❡r✐❛❧ ❢♦✐ ❡♥tr❡❣✉❡ ❛ ❝♦♦r❞❡♥❛çã♦

❞❛ ❡s❝♦❧❛ ❡ ❛♥❛❧✐s❛❞♦ ❡♠ ❝♦♥❥✉♥t♦ ❝♦♠ ❛ ♣r♦❢❡ss♦r❛ r❡s♣♦♥sá✈❡❧ ♣❡❧❛ ❛t✐✈✐❞❛❞❡✳ ❱❡r✐✜❝♦✉✲s❡

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

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

✶✳ ◆❛ t❛❜❡❧❛ ❞❡ ✐❞❛❞❡ ❞♦s ❛❧✉♥♦s ❡♠ r❡❧❛çã♦ ❛♦ ❛♥♦ ❡s❝♦❧❛r✱ ❥✉♥t❛♠❡♥t❡ ❝♦♠ ♦ ❣rá✜❝♦ ■✱

❞❛ ❋✐❣✉r❛ ✼✳✶✱ ✈❡r✐✜❝❛✲s❡ q✉❡ ❤á ✉♠❛ q✉❡❞❛ ❞❡ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ 62, 5% ♥❛ q✉❛♥t✐❞❛❞❡

❞❡ ❛❧✉♥♦s ❞♦ ✾♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■ ♣❛r❛ ❛ ✶❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ❊ss❛

❞✐♠✐♥✉✐çã♦ t❡♠ ♦❝♦rr✐❞♦ ❞✉r❛♥t❡ ♦s ú❧t✐♠♦s ❝✐♥❝♦ ❛♥♦s ❞❡ ♠❛♥❡✐r❛ ❝♦♥st❛♥t❡✳ P♦❞❡✲s❡

❛tr✐❜✉✐r ✐st♦ ❛♦ ❢❛t♦ ❞♦ ✐♥í❝✐♦ ❞❛s ❛t✐✈✐❞❛❞❡s ❞♦ ■♥st✐t✉t♦ ❋❡❞❡r❛❧ ❡♠ ♥♦ss❛ ❝✐❞❛❞❡✱

s❡♥❞♦ q✉❡✱ ❛ ♠❛✐♦r✐❛ ❞♦s ❛❧✉♥♦s ♠✐❣r❛ ♣❛r❛ ❡st❛ ✐♥st✐t✉✐çã♦ ❡♠ q✉❡stã♦✳ ❯♠❛ ❞❛s

❛❧❡❣❛çõ❡s ❞♦s ♣❛✐s é q✉❡ ♦ ❛❧✉♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦ t❡♠ ♠❛✐♦r❡s ✈❛♥t❛❣❡♥s ❡ ❜❡♥❡❢í❝✐♦s

q✉❛♥❞♦ ❝✉rs❛♠ ✐♥st✐t✉✐çõ❡s ♣ú❜❧✐❝❛s✱ ❛❧é♠ ❞❛ q✉❡stã♦ ✜♥❛♥❝❡✐r❛ q✉❡ ♣❛r❛ ♠✉✐t♦s ♣❛✐s

t♦r♥❛✲s❡ ❢❛t♦r ❞❡❝✐s✐✈♦ ♥♦ ♦rç❛♠❡♥t♦ ❢❛♠✐❧✐❛r✳ ❉✉r❛♥t❡ t♦❞♦ ♦ ❞❡❝♦rr❡r ❞♦ ❊♥s✐♥♦

❋✉♥❞❛♠❡♥t❛❧ ❡✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦ ✾♦ ❛♥♦✱ ♦s ❛❧✉♥♦s sã♦ ✐♥❝❡♥t✐✈❛❞♦s ❛ ❝♦♥❤❡❝❡r ♠❛✐s

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

❞♦ ♥♦ss♦ s✐st❡♠❛ ❞❡ ❡♥s✐♥♦✱ ♣♦rt❛♥t♦✱ ♥♦ss❛ ♣❛rt❡ ❡stá s❡♥❞♦ ❢❡✐t❛✳
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❋✐❣✉r❛ ✼✳✶✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✶

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✷✳ ❖ ❣rá✜❝♦ ❱■■✱❞❛ ❋✐❣✉r❛ ✼✳✷✱ ♠♦str❛ q✉❡ ♥♦ ✼♦ ❡ ✾♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■■

❡ ✸❛ sér✐❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ♦s ❛❧✉♥♦s ❡♥tr❡✈✐st❛❞♦s ❛❧❡❣❛♠ q✉❡ ♥ã♦ ❣♦st❛♠ ❡ ♥ã♦

tê♠ ♦ ❤á❜✐t♦ ❞❡ ❡st✉❞❛r✳ ■ss♦ é ✉♠ ❢❛t♦ ♣r❡♦❝✉♣❛♥t❡✱ ♣♦✐s ❡ss❡s ❞♦✐s ❛♥♦s ❝✐t❛❞♦s

❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ✐♥✢✉❡♥❝✐❛♠ ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ♣ró①✐♠♦ ❛♥♦ ❡s❝♦❧❛r ❡ ♦

ú❧t✐♠♦ ❛♥♦ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ♠♦♠❡♥t♦ ❡♠ q✉❡ ♦s ❡❞✉❝❛♥❞♦s ❡stã♦ s❡ ♣r❡♣❛r❛♥❞♦ ♣❛r❛

♦ ❊◆❊▼ ❡ ✈❡st✐❜✉❧❛r❡s ❝♦♠ ✈✐st❛s ❛♦ ❛❝❡ss♦ ❛ ❛❧❣✉♠ ❝✉rs♦ ❞❡ ♥í✈❡❧ s✉♣❡r✐♦r✳ ❊♥t❡♥❞❡✉✲

s❡ q✉❡ ❛ ❡s❝♦❧❛ ❞❡✈❡r✐❛ r❡❛❧✐③❛r ✉♠ tr❛❜❛❧❤♦ ❝♦♠ ❡ss❡s ✾✻ ❛❧✉♥♦s✱ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡

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

♣r♦♠♦✈❡r ❛ ♠♦t✐✈❛çã♦ ❛♦ ❡st✉❞♦ ❡ ✐♥st✐❣❛r ♦ ♣r♦❝❡ss♦ r❡✢❡①✐✈♦ ❞❡st❡ ❛❧✉♥♦ ♣❛r❛ q✉❡

✈✐s✉❛❧✐③❡ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦ ❤á❜✐t♦ ❞♦ ❡st✉❞♦ t❡♥❞♦ ❝♦♠♦ r❡s✉❧t❛❞♦ ✜♥❛❧ ❛ ❛♣r♦✈❛çã♦

♥♦s ✈❡st✐❜✉❧❛r❡s✳ ❋✐❝♦✉ ❝♦♠❜✐♥❛❞♦ q✉❡ t❛❧ tr❛❜❛❧❤♦ s❡rá ❝♦♥❞✉③✐❞♦ ♣♦r ✉♠❛ ♣s✐❝ó❧♦❣❛

❛tr❛✈és ❞❡ ♣❛❧❡str❛s ❡ ❜❛t❡✲♣❛♣♦s ❡ ❛ ❝r✐❛çã♦ ❞❡ ❣r✉♣♦s ❞❡ ❡st✉❞♦s s❡♠❛♥❛✐s ❡♥tr❡ ♦s

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



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✼✾

❞❡❝♦rr❡r ❞♦s ❜✐♠❡str❡s✳

❋✐❣✉r❛ ✼✳✷✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✷

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✸✳ ❖✉tr♦ ❞❛❞♦ r❡❧❡✈❛♥t❡ ❛♣❛r❡❝❡ ♥♦ ❣rá✜❝♦ ❳■✱ ❋✐❣✉r❛ ✼✳✸✱ ❡♠ r❡❧❛çã♦ ❛ q✉❛♥t✐❞❛❞❡ ❞❡

❧✐✈r♦s ❧✐❞♦s ❞✉r❛♥t❡ ♦ ❛♥♦✳ ◆♦ ✻♦ ❛♥♦ ❊❋✱ ❛♣❡♥❛s ✹ ❛❧✉♥♦s✱ 8% ❞♦ t♦t❛❧ ♥ã♦ ❧❡r❛♠

♥❡♥❤✉♠ ❧✐✈r♦✳ ❈♦♥❢♦r♠❡ ❛✈❛♥ç❛♠ ❛s sér✐❡s s❡❣✉✐♥t❡s✱ ❝♦♥st❛t❛✲s❡ q✉❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡

❛❧✉♥♦s q✉❡ ♥ã♦ ❧❡❡♠ ❧✐✈r♦s ❛✉♠❡♥t❛ s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡ ❛té ♦ ✾♦ ❛♥♦✱ ♦♥❞❡ ✶✻ ❛❧✉♥♦s✱

41% ❞♦ t♦t❛❧✱ ✐♥❢♦r♠❛r❛♠ ♥ã♦ ❧❡r ♥❡♥❤✉♠ ❧✐✈r♦✳ ❊ss❡s ❞❛❞♦s ♠♦str❛♠ q✉❡ ❛ ❡s❝♦❧❛ ❞❡✈❡

r❡♣❡♥s❛r ❝♦♠♦ tr❛❜❛❧❤❛r ❝♦♠ ♦s ❛❧✉♥♦s ❡♠ r❡❧❛çã♦ à ❧❡✐t✉r❛✳ ◆♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ❞♦s ✸✾

❛❧✉♥♦s ❡♥tr❡✈✐st❛❞♦s✱ ✶✵ r❡❧❛t❛r❛♠ ♥ã♦ t❡r❡♠ ❧✐❞♦ ♥❡♥❤✉♠ ❧✐✈r♦✱ r❡♣r❡s❡♥t❛♥❞♦ 25%

❞♦ t♦t❛❧ ❞❡ ❛❧✉♥♦s✳ ❇❛s❡❛♥❞♦✲s❡ ♥♦s ♥ú♠❡r♦s ♦❜t✐❞♦s ♥❡ss❛ ♣❡sq✉✐s❛✱ ❛ ❝♦♦r❞❡♥❛çã♦

❞❡❝✐❞✐✉ ✐♥✐❝✐❛r ♥♦ ♣ró①✐♠♦ ❛♥♦ ♦ ♣r♦❥❡t♦ ❞❡ ❧❡✐t✉r❛ q✉❡ ❥á ❡①✐st❡ ♥♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✵

■✱ q✉❡ s❡ ❝❤❛♠❛ ❋♦♠❡ ❞❡ ❧❡✐t✉r❛✱ ♦♥❞❡ ♦s ❛❧✉♥♦s tr❛③❡♠ ❧✐✈r♦s ❞❡ ❝❛s❛ ❡ ❝♦❧♦❝❛♠

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

❝✉r✐♦s✐❞❛❞❡ ♣❡❧❛ ❧❡✐t✉r❛✳

❋✐❣✉r❛ ✼✳✸✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✸

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✹✳ ❖ ❣rá✜❝♦ ❳❱■■✱ ❋✐❣✉r❛ ✼✳✹✱ ♠♦str❛ q✉❡ ❞♦ t♦t❛❧ ❞❡ ✷✵✵ ❛❧✉♥♦s ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧

■■ ❡ ❞♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ❛♣❡♥❛s ✷ ❛❧✉♥♦s ✭1%✮ r❡s♣♦♥❞❡r❛♠ ♥ã♦ t❡r ❛❝❡ss♦ à ✐♥t❡r♥❡t ❡♠

s✉❛ ❝❛s❛✳ ❈♦♠ ✐ss♦ s✉r❣❡ ❛ ♣❡r❣✉♥t❛✱ ♣❛r❛ q✉❡ ❡❧❡s ✉t✐❧✐③❛♠ ❛ ✐♥t❡r♥❡t❄ P❛r❛ ❥♦❣♦s✱

r❡❞❡s s♦❝✐❛✐s✱ ❡st✉❞♦❄ ❆ ❡s❝♦❧❛ ♣♦❞❡ ✉t✐❧✐③❛r ❞❡ss❡ r❡❝✉rs♦ q✉❡ ♦s ❛❧✉♥♦s tê♠ ❡♠ ❝❛s❛

♣❛r❛ ✐♥❝❡♥t✐✈á✲❧♦s ❛ ❡st✉❞❛r✳ ❆ ♣❛rt✐r ❞❡ss❡s ❞❛❞♦s ❛ ❝♦♦r❞❡♥❛çã♦ r❡❧❛t♦✉ q✉❡ ❡①✐st❡ ❛

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

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

❝♦♠ ❡st❡ ❛❧✉♥♦ ♥❛ ♣❧❛t❛❢♦r♠❛ ♣❛r❛ ♠♦t✐✈á✲❧♦ ❛ ❛❝❡ss❛r ❡♠ ❝❛s❛✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✶

❋✐❣✉r❛ ✼✳✹✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✹

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✺✳ ❖ ❣rá✜❝♦ ❳❳■■✱ ❋✐❣✉r❛ ✼✳✺✱ ❛♣r❡s❡♥t❛ ❛ ♣r❡❢❡rê♥❝✐❛ ❞♦s ❛❧✉♥♦s ❞♦s ✻♦s ❛♥♦s ❆ ❡ ❇

♣❡❧❛s ❞✐s❝✐♣❧✐♥❛s✳ ❉♦✐s ♣♦♥t♦s ✜❝❛r❛♠ ♠✉✐t♦ ❞❡st❛❝❛❞♦s✳ ❊♠ ✶♦ ❧✉❣❛r✱ ❡s❝♦❧❤✐❞❛ ♣♦r

✷✸ ❛❧✉♥♦s✱ ✜❝♦✉ ❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ❈✐ê♥❝✐❛s✱ ✭48%✮ ❞♦s ❛❧✉♥♦s✱ ❡ ❡♠ ✼♦ ❡ ú❧t✐♠♦ ❧✉❣❛r✱ ✜❝♦✉

❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ■♥❣❧ês✱ ❝♦♠ ✶✾ ❛❧✉♥♦s✱ s❡♥❞♦ ✭40%✮ ❞♦ t♦t❛❧✳ ◆♦ q✉❡ s❡ r❡❢❡r❡ ❛ ❈✐ê♥❝✐❛s✱

♣♦❞❡✲s❡ ❞✐③❡r q✉❡ ♥♦ ✻♦ ❛♥♦ é ✉♠❛ s❡q✉ê♥❝✐❛ ❞♦ ❝♦♥t❡ú❞♦ ❞♦ ❊♥s✐♥♦ ❋✉♥❞❛♠❡♥t❛❧ ■✳ ❖

■♥❣❧ês t❡♠ ✉♠ ❝♦♥t❡ú❞♦ ❝♦♠♣❧❡t❛♠❡♥t❡ ❞✐❢❡r❡♥t❡ ❡ ♠❛✐s ❝♦♠♣❧❡①♦ ❞♦ q✉❡ ♦s ❛❧✉♥♦s ❥á

❡st❛✈❛♠ ❤❛❜✐t✉❛❞♦s✳ ■ss♦ ❢❛③ ❝♦♠ q✉❡ ❡❧❡s ♥ã♦ t❡♥❤❛♠ t❛♥t❛ ❛✜♥✐❞❛❞❡ ❝♦♠ ❛ ❞✐s❝✐♣❧✐♥❛✱

♠❡s♠♦ ♦ ♣r♦❢❡ss♦r ❝♦♥❞✉③✐♥❞♦ ♦ ❝♦♥t❡ú❞♦ ❞❡ ❢♦r♠❛ ❛❞❡q✉❛❞❛ ♣❡❞❛❣♦❣✐❝❛♠❡♥t❡✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✷

❋✐❣✉r❛ ✼✳✺✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✺

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✻✳ ◆♦ ❣rá✜❝♦ ❳❳■■■✱ ❋✐❣✉r❛ ✼✳✻✱ s✉r❣✐✉ ✉♠ ❞❡t❛❧❤❡ ♦♥❞❡ ♥❡♥❤✉♠ ❛❧✉♥♦ ❞♦ ✼♦ ❛♥♦ ❝♦❧♦❝❛

❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ❝✐ê♥❝✐❛s ❡♠ ú❧t✐♠♦ ❧✉❣❛r ❡ ♥❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ●❡♦❣r❛✜❛✱ ♥❡♥❤✉♠ ❛❧✉♥♦

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

q✉❛♥t✐❞❛❞❡ ❞❡ ❛❧✉♥♦s ✭✶✵✱ ♥♦ ❝❛s♦✮ é ❛ ❞❡ ♠❛t❡♠át✐❝❛✱ ♦❝✉♣❛♥❞♦ ❛ ✼❛ ♣♦s✐çã♦✳ ❈♦♠

r❡❧❛çã♦ à ♠❛t❡♠át✐❝❛✱ ♣❛rt✐❝✉❧❛r♠❡♥t❡✱ ♣♦❞❡✲s❡ ❞✐③❡r q✉❡ ❡st❡ r❡s✉❧t❛❞♦ é r❡✢❡①♦ ❞♦

❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ❛❧✉♥♦s ❡♠ s❛❧❛✱ ❝✉❥❛ ♠❛✐♦r✐❛ ❞❡♠♦♥str❛ ❜❛st❛♥t❡ ❞✐✜❝✉❧❞❛❞❡ ❝♦♠ ❛

ár❡❛ ❞❡ ❡①❛t❛s✱ ❛♣❡s❛r ❞❡ ❜♦❛s ♥♦t❛s ❛❧❝❛♥ç❛❞❛s✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✸

❋✐❣✉r❛ ✼✳✻✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✻

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✼✳ ◆♦✈❛♠❡♥t❡✱ ❛❣♦r❛ ♥♦s ✽♦ ❛♥♦s✱ ♦ ❣rá✜❝♦ ❳❳■❱✱ ❋✐❣✉r❛ ✼✳✼✱ ♠♦str❛ q✉❡ ❛ ♠❛tér✐❛

❡s❝♦❧❤✐❞❛ ♣❛r❛ ♦❝✉♣❛r ❛ ✶❛ ♣♦s✐çã♦ é ❛ ❞❡ ❈✐ê♥❝✐❛s✱ ❝♦♠ ✉♠ t♦t❛❧ ❞❡ ✶✹ ❛❧✉♥♦s✳ ❆s

❞✐s❝✐♣❧✐♥❛s ❞❡ ❆rt❡s ❡ ❊s♣❛♥❤♦❧ ♦❝✉♣❛r❛♠ ❛ ♣❡♥ú❧t✐♠❛ ✭✽❛✮ ❡ ú❧t✐♠❛ ♣♦s✐çã♦✱ s❡♥❞♦

❡s❝♦❧❤✐❞❛s ♣♦r ✉♠ t♦t❛❧ ❞❡ ✽ ❛❧✉♥♦s ❝❛❞❛ ✉♠❛✳ ■ss♦ s❡ ❞❡✈❡ ❛♦ ❢❛t♦ ❞❡ t❡r s♦♠❡♥t❡ ✉♠❛

❛✉❧❛ ♣♦r s❡♠❛♥❛ ❞❡ ❝❛❞❛ ✉♠❛ ❞❡ss❛s ♠❛tér✐❛s✱ ❢❛③❡♥❞♦ ❝♦♠ q✉❡ ♦s ❛❧✉♥♦s ♥ã♦ ❝r✐❡♠

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



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✹

❋✐❣✉r❛ ✼✳✼✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✼

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✽✳ ❖s ❞❡st❛q✉❡s ♣❛r❛ ♦s ✾♦s ❛♥♦s✱ ❛♣r❡s❡♥t❛❞♦s ♥♦ ❣rá✜❝♦ ❳❳❱✱ ❋✐❣✉r❛ ✼✳✽✱ ✜❝❛r❛♠ ♣❛r❛

❛s ❞✐s❝✐♣❧✐♥❛s ❞❡ ●❡♦❣r❛✜❛✱ ■♥❣❧ês ❡ ▼❛t❡♠át✐❝❛✱ ❝♦♠ ✉♠ t♦t❛❧ ❞❡ ✶✸ ❛❧✉♥♦s ♣❛r❛ ✹♦

❧✉❣❛r✱ ✶✺ ❛❧✉♥♦s ♣❛r❛ ♦ ✻♦ ❧✉❣❛r ❡ ✶✸ ❛❧✉♥♦s ♣❛r❛ ♦ ✽♦ ❡ ú❧t✐♠♦ ❧✉❣❛r✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✳

❈♦♠ r❡❧❛çã♦ às ❞✐s❝✐♣❧✐♥❛s ❞❡ ■♥❣❧ês ❡ ▼❛t❡♠át✐❝❛✱ ❛ ❡s❝♦❧❛ ❡st❛✈❛ ❝✐❡♥t❡ ❞♦ ♣r♦❜❧❡♠❛

❞❡ r❡❧❛❝✐♦♥❛♠❡♥t♦ ♣r♦❢❡ss♦r✲❛❧✉♥♦✳ ◆❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ▼❛t❡♠át✐❝❛✱ ❛ ♠❛✐♦r✐❛ ❞♦s ❛❧✉♥♦s

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

■♥❣❧ês✱ s♦♠❡♥t❡ ✉♠❛ ❞❛s t✉r♠❛s ❛♣r❡s❡♥t❛✈❛ ♦ ♠❡s♠♦ ♣r♦❜❧❡♠❛✱ ♣♦ré♠ ❛ t✉r♠❛ t♦❞❛✳

❍♦✉✈❡ ✐♥t❡r✈❡♥çã♦ ❞❛ ♣s✐❝ó❧♦❣❛ ♣❛r❛ ♠✐♥✐♠✐③❛r ♦ ♣r♦❜❧❡♠❛✱ ♠❛s ♥ã♦ ♦❜t❡✈❡ ê①✐t♦✳

◗✉❛♥t♦ ❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ●❡♦❣r❛✜❛✱ ♥ã♦ ❤♦✉✈❡ s✐♥❛❧✐③❛çã♦ ❞❡ ♣r♦❜❧❡♠❛s✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✺

❋✐❣✉r❛ ✼✳✽✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✽

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✾✳ P❛r❛ ♦ ❊♥s✐♥♦ ▼é❞✐♦✱ ♥♦ ❣rá✜❝♦ ❳❳❱■✱❋✐❣✉r❛ ✼✳✾✱ ♦ ú♥✐❝♦ ❞❡st❛q✉❡ ❢♦✐ ♣❛r❛ ♦ ✶♦ ❧✉❣❛r✱

❝♦♠ ❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ❇✐♦❧♦❣✐❛✱ ❡s❝♦❧❤✐❞❛ ♣♦r ✶✶ ❛❧✉♥♦s✳ ■ss♦ s❡ ❞❡✈❡ ❛♦ ❢❛t♦ ❞❡ ♦ ♣r♦❢❡ss♦r

❢❛❧❛r ❛ ❧í♥❣✉❛ ❞♦s ❛❞♦❧❡s❝❡♥t❡s ❛♦ ❡①♣❧✐❝❛r ✉♠ ❝♦♥t❡ú❞♦✱ ❛❧é♠ ❞❡ tr❛❜❛❧❤❛r ❝♦♠

❛✉❧❛s s❡♠♣r❡ ❞❡ ❢♦r♠❛ ❞✐♥â♠✐❝❛ ❡ ❞✐✈❡rs✐✜❝❛❞❛✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✻

❋✐❣✉r❛ ✼✳✾✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✾

❋♦♥t❡ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳

✶✵✳ ❖ ❣rá✜❝♦ ❳❳❳■❳✱ ❋✐❣✉r❛ ✼✳✶✵✱ ❛♣r❡s❡♥t❛ ✸ ♣♦♥t♦s ✐♠♣♦rt❛♥t❡s q✉❡ ❛ ❡s❝♦❧❛ ❞❡✈❡ ❧❡✈❛r

❡♠ ❝♦♥s✐❞❡r❛çã♦ ❡ ❛♥❛❧✐s❛r ✉♠❛ ♠❛♥❡✐r❛ ❞❡ ❛✉①✐❧✐❛r ♦s ❛❧✉♥♦s ❡♠ q✉❡stã♦✳

✭❛✮ ❖ ♣r✐♠❡✐r♦ ♣♦♥t♦✱ ❝♦♠ ✉♠ t♦t❛❧ ❞❡ ✶✼ ❛❧✉♥♦s ❢♦✐ ❛♣r❡s❡♥t❛r❡♠ ❞✐✜❝✉❧❞❛❞❡s ♣❛r❛

❛♣r❡♥❞❡r ❡ ♠❡s♠♦ ❡st✉❞❛♥❞♦ ♠✉✐t♦ ♥ã♦ t✐r❛♠ ♥♦t❛s ♥❛s ♣r♦✈❛s✳

✭❜✮ ❖ s❡❣✉♥❞♦✱ ❝♦♠ ✽ ❛❧✉♥♦s ❢♦r❛♠ ❛s ❞✐✜❝✉❧❞❛❞❡s ♣❛r❛ ❛♣r❡♥❞❡r ❡ ♠❡s♠♦ ❛ss✐♠ ♥ã♦

❡st✉❞❛♠✳



❙❡çã♦ ✼✳✷ • ❆♥á❧✐s❡ ❞♦ ♠♦♠❡♥t♦ ❛t✉❛❧ ❞❛ ❡s❝♦❧❛ ❡♠ r❡❧❛çã♦ ❛ ♣❡sq✉✐s❛ ❢❡✐t❛ ✽✼

✭❝✮ ❊ ♦ t❡r❝❡✐r♦ ♣♦♥t♦✱ ❝♦♠ ✸✻ ❛❧✉♥♦s✱ ❢♦r❛♠ ❞✐✜❝✉❧❞❛❞❡s ♣❛r❛ ❛♣r❡♥❞❡r❀ ❡♥tr❡t❛♥t♦

❡st✉❞❛♠ ❜❛st❛♥t❡ ♣❛r❛ t✐r❛r ♥♦t❛ ♥❛s ♣r♦✈❛s✳

❆ ♣❛rt✐r ❞♦ ♠♦♠❡♥t♦ q✉❡ ♦ ♣r♦❢❡ss♦r✱ ♦s ♣❛✐s✱ ♦✉ ❛té ♠❡s♠♦ ♦ ♣ró♣r✐♦ ❛❧✉♥♦

s✐♥❛❧✐③❛♠ ❡st❛s ❞✐✜❝✉❧❞❛❞❡s✱ é ❡♥❝❛♠✐♥❤❛❞♦ ❡ ❛t❡♥❞✐❞♦ ♣❡❧❛ ♣s✐❝ó❧♦❣❛ ❞♦ ❝♦❧é❣✐♦✱

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

♣r♦✜ss✐♦♥❛✐s ♣❛r❛ ✉♠ r❡❛❧ ❞✐❛❣♥óst✐❝♦✱ ✈✐st♦ q✉❡✱ ♦ ♣❛♣❡❧ ❞❛ ♣s✐❝ó❧♦❣❛ é ❞❡t❡❝t❛r

❛❧❣✉♠ ♣r♦❜❧❡♠❛ ❡ s♦❧✐❝✐t❛r ✉♠ ❞✐❛❣♥óst✐❝♦ ♣r❡❝✐s♦✳ ❖ r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ❛❧✉♥♦✱

q✉❛♥❞♦ ❡♠ ♣♦ss❡ ❞❡ ✉♠ ❧❛✉❞♦ ♦✉ ✉♠ r❡❧❛tór✐♦ é ♦r✐❡♥t❛❞♦ ❛ ✈✐r ❛té ♦ ❝♦❧é❣✐♦

❝♦♥✈❡rs❛r ❝♦♠ ❛ ❝♦♦r❞❡♥❛çã♦ ♣❛r❛ q✉❡ ❡❧❛ ♣♦ss❛ ♥♦rt❡❛r ♦ tr❛❜❛❧❤♦ ❞♦s ♣r♦❢❡ss♦r❡s

❝♦♠ r❡❧❛çã♦ ❛ ❡st❡ ❛❧✉♥♦✳

❋✐❣✉r❛ ✼✳✶✵✿ ❚❛❜❡❧❛✱ ❣rá✜❝♦ ❡ ❛♥á❧✐s❡ ✲ ✐t❡♠ ✶✵

❋♦♥t❡✿ ❚r❛❜❛❧❤♦ Prát✐❝♦ ✲ ❈♦❧é❣✐♦ ❉✐♠❡♥sã♦✳



❈❆P❮❚❯▲❖ ✽

❈❖◆❙■❉❊❘❆➬Õ❊❙ ❋■◆❆■❙

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

s❡ ❝❤❡❣❛♠ às t❛❜❡❧❛s ❡ ❣rá✜❝♦s q✉❡ ❡❧❡s t❛♥t♦ ✈ê❡♠ ♥❛s ❛♣♦st✐❧❛s ❞♦ ❞✐❛ ❛ ❞✐❛ ♥❛ ❡s❝♦❧❛✱ ♥♦s

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

❝♦♥t✐❞❛s ♥❡st❡s✳

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

❣rá✜❝♦s✱ ✉t✐❧✐③❛♥❞♦ ♣❛r❛ ✐ss♦ ✉♠ t♦t❛❧ ❞❡ tr❡③❡ ❤♦r❛s✲❛✉❧❛s✳

❉✉r❛♥t❡ ❛ r❡❛❧✐③❛çã♦ ❞❛s ❢❛s❡s ❞❡ss❡ tr❛❜❛❧❤♦✱ ♣ô❞❡✲s❡ ♣❡r❝❡❜❡r ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ♦s

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

❞❡s❡♥✈♦❧✈✐❛♠ ♠ét♦❞♦s q✉❡ ❛❝❤❛✈❛♠ ♠❛✐s ♣rát✐❝♦s ♣❛r❛ r❡❛❧✐③❛r ❛s ❛t✐✈✐❞❛❞❡s✱ ❛❧❣✉♥s ❞❡r❛♠

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

♦s ❝á❧❝✉❧♦s✱ ♣♦✐s ❡st❡s ❛♣r❡s❡♥t❛r❛♠ ❡rr♦s✳

❈♦♠♦ ❥á ❢♦✐ ❞✐t♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ♥❡♠ t♦❞❛s ❛s ✐♥❢♦r♠❛çõ❡s ❝♦❧❡t❛❞❛s ❢♦r❛♠ ✐♠♣♦rt❛♥t❡s✳

❯♠ ♠♦t✐✈♦ q✉❡ ♣♦❞❡ t❡r ❝♦♥tr✐❜✉í❞♦ ♣❛r❛ ✐ss♦ ❛❝♦♥t❡❝❡r✱ ❢♦✐ q✉❡ ♦ q✉❡st✐♦♥ár✐♦ ♥ã♦ ❢♦✐

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

❡s❝♦❧❛r✳

❖s ❡rr♦s ♦❝♦rr✐❞♦s ❞✉r❛♥t❡ ❛ r❡❛❧✐③❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦✱♣♦r ❡①❡♠♣❧♦✱ r❡t✐r❛❞❛ ❞♦s r❡❝❡♣t♦✲

r❡s ❞❛ s❛❧❛ ❞❡ ❛✉❧❛ ♣❡❧♦s ❛❣❡♥t❡s✱ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞♦ q✉❡st✐♦♥ár✐♦ ♣❡❧♦s r❡❝❡♣t♦r❡s✱ ❛♥á❧✐s❡ ❞♦s

❞❛❞♦s ♣❡❧♦s ❛❣❡♥t❡s✱ ♣♦❞❡r✐❛♠ t❡r s✐❞♦ ♠✐♥✐♠✐③❛❞♦s s❡ t❡st❡s ♣ré✈✐♦s t✐✈❡ss❡♠ s✐❞♦ r❡❛❧✐③❛❞♦s
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