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❚r❛❜❛❧❤♦ ❞❡ ❝♦♥❝❧✉sã♦ ❞❡ ❝✉rs♦ ❛♣r❡s❡♥t❛❞♦ à ❈♦✲

♦r❞❡♥❛çã♦ ❞♦ ❈✉rs♦ ❞❡ ❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛

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

❇❛❝❤❛r❡❧ ❡♠ ❊st❛tíst✐❝❛✳
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❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛
❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛

❈♦♦r❞❡♥❛çã♦ ❞♦ ❈✉rs♦ ❞❡ ❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛

❆ ❜❛♥❝❛ ❡①❛♠✐♥❛❞♦r❛✱ ❝♦♥❢♦r♠❡ ❛❜❛✐①♦ ❛ss✐♥❛❞♦✱ ❝❡rt✐✜❝❛ ❛ ❛❞❡q✉❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦ ❞❡

❝♦♥❝❧✉sã♦ ❞❡ ❝✉rs♦ ♣❛r❛ ♦❜t❡♥çã♦ ❞♦ ❣r❛✉ ❞❡ ❇❛❝❤❛r❡❧ ❡♠ ❊st❛tíst✐❝❛✳
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❆❣r❛❞❡❝✐♠❡♥t♦s

❆❣r❛❞❡ç♦ ❛ ❉❡✉s ♣❡❧♦ ❞♦♠ ❞❛ ✈✐❞❛❀ ♣❡❧❛ s❛ú❞❡✱ ❝♦r❛❣❡♠ ❡ ❢♦rç❛ ♣❛r❛ ❝❤❡❣❛r ❛té ❛q✉✐❀ ♣❡❧❛
❢❛♠í❧✐❛ ❡ ♣❡❧♦s ❛♠✐❣♦s q✉❡ ❝♦❧♦❝♦✉ ❡♠ ♠❡✉ ❝❛♠✐♥❤♦✱ ♣♦r ❡st❛r s❡♠♣r❡ ❝♦♠✐❣♦ ❡ ♥ã♦ ♠❡ ❞❡✐①❛r
❞❡s✐st✐r✳

❆❣r❛❞❡ç♦ ❛ ♠✐♥❤❛ ❢❛♠í❧✐❛✱ ♣❡❧❛ ♣❛❝✐ê♥❝✐❛ ❡ ❝❛r✐♥❤♦ ❞✉r❛♥t❡ t♦❞♦s ❡ss❡s ❛♥♦s✳ ❊s♣❡❝✐❛❧♠❡♥t❡
à ♠✐♥❤❛ ♠ã❡ ❘✐t❛ ❞❡ ❈áss✐❛ ❡ ♠✐♥❤❛ ❛✈ó ▼❛r✐❛ ❈â♥❞✐❞❛ ♣❡❧♦ ✐♥❝❡♥t✐✈♦ ❞❡ s❡♠♣r❡✱ ♠❡ ✜③❡r❛♠
♦❧❤❛r ❛❧é♠ ❞❛s ❞✐✜❝✉❧❞❛❞❡s✱ ♠❡ ✜③❡r❛♠ ❛❝r❡❞✐t❛r q✉❡ ❡r❛ ♣♦ssí✈❡❧✱ ❡ s❡♠♣r❡ ✐♥t❡r❝❡❞❡r❛♠ ♣♦r
♠✐♠✳ ❆♦ ♠❡✉ ✐r♠ã♦ ❲✐❧t♦♥ ●❛❜r✐❡❧ q✉❡ ♠❡s♠♦ ❞❡ ❧♦♥❣❡ s❡♠♣r❡ ♠❡ ❛❥✉❞♦✉ ❝♦♠ ♣❛❧❛✈r❛s ❞❡
✐♥❝❡♥t✐✈♦✱ s❡r❡✐ ❡t❡r♥❛♠❡♥t❡ ❣r❛t❛✳

➚ ❯♥✐✈❡rs✐❞❛❞❡ ❡ t♦❞❛ s✉❛ ❞✐r❡çã♦ ❡✉ ❞❡✐①♦ ✉♠❛ ♣❛❧❛✈r❛ ❞❡ ❛❣r❛❞❡❝✐♠❡♥t♦ ♣♦r t♦❞♦ ❛♠❜✐❡♥t❡
✐♥s♣✐r❛❞♦r ❡ ♣❡❧❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ❝♦♥❝❧✉✐r ❡st❡ ❝✉rs♦✳

❆ t♦❞♦s ♦s ♣r♦❢❡ss♦r❡s ❡✉ ❛❣r❛❞❡ç♦ ❛ ♦r✐❡♥t❛çã♦ r❡♣❧❡t❛ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦✱ s❛❜❡❞♦r✐❛ ❡ ♣❛❝✐✲
ê♥❝✐❛✳ ❱♦❝ês sã♦ ♠❛r❛✈✐❧❤♦s♦s✦

➚ ♠✐♥❤❛ ♦r✐❡♥t❛❞♦r❛ Pr✐s❝✐❧❛ ◆❡✈❡s ❋❛r✐❛ ♣❡❧♦ s✉♣♦rt❡✱ ✐♥❝❡♥t✐✈♦✱ ♣❛❝✐ê♥❝✐❛ ❡ ❝♦rr❡çõ❡s✱ ♠❡✉
♠❛✐♦r ❡①❡♠♣❧♦ ❞❡ ♣r♦❢❡ss♦r❛✱ ♥♦s ❡♥s✐♥❛ ❝♦♠ ❛♠♦r✱ ❛❧é♠ ❞❡ ❡♥s✐♥❛r ❛ ♠❛tér✐❛ ♥♦s ❡♥s✐♥❛ ♣❛r❛
❛ ✈✐❞❛✳ ❱♦❝ê é ❡s♣❡t❛❝✉❧❛r✦

❆s ♠✐♥❤❛s ❛♠✐❣❛s ❞❡ ✐♥❢â♥❝✐❛ ❑és✐❛ ❡ ❋r❛♥❝✐❡❧❡ ♣❡❧♦ ❝❛r✐♥❤♦ ❡ ❛♣♦✐♦ ❞❡ s❡♠♣r❡✳
❙♦✉ ❣r❛t❛ ♣❡❧❛ ✈✐❞❛ ❞❡ t♦❞❛s ❛s ♣❡ss♦❛s q✉❡ ✜③❡r❛♠ ♣❛rt❡ ❞❡st❛ ❡t❛♣❛ ❞❡❝✐s✐✈❛ ❡♠ ♠✐♥❤❛

✈✐❞❛✳
▼✉✐t♦ ♦❜r✐❣❛❞❛✦ ◗✉❡ ✈❡♥❤❛ ♦ ❢✉t✉r♦✦





❘❡s✉♠♦

●❡r❛❧♠❡♥t❡✱ ❡♠ ❝❡♥ár✐♦ ❞❡ ❝r✐s❡ ❡❝♦♥ô♠✐❝❛✱ s✉r❣❡♠ ♥♦✈♦s ❡♠♣r❡❡♥❞❡❞♦r❡s✳ ❆ ♣❛rt✐r ❞❡st❛ ❝♦♥s✲
t❛t❛çã♦✱ s✉r❣✐✉ ❛ ✐❞❡✐❛ ❞❡ ❝♦❧❡t❛r ❞❛❞♦s ❞❡ ❢♦♥t❡s s❡❝✉♥❞ár✐❛s✱ ❡♠ ❞✉❛s ♣✉❜❧✐❝❛çõ❡s ✭●❊▼ ❡
■P❈❆✲✶✺✮ q✉❡ ❡✈✐❞❡♥❝✐❛♠ r❡✢❡①♦s ❞♦ ❝❡♥ár✐♦ ♠❛❝r♦❡❝♦♥ô♠✐❝♦ ❜r❛s✐❧❡✐r♦✳ ❘❡❛❧✐③❛r ❛ ✐♥t❡❣r❛çã♦
❞❛s ✐♥❢♦r♠❛çõ❡s r❡❢❡r❡♥t❡s ❛♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ❝♦♠ ❛s ✐♥❢♦r♠❛çõ❡s r❡❢❡r❡♥t❡s à ✐♥✢❛çã♦ ♥❛s
r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s ❢♦✐ ♦ ♣r✐♥❝✐♣❛❧ ♦❜❥❡t✐✈♦ ❞❡st❛ ♣❡sq✉✐s❛✳ P❛r❛ ❛ ❛♥á❧✐s❡ ❞♦s ❞❛❞♦s r❡❧❛❝✐♦✲
♥❛❞♦s às ❡✈✐❞ê♥❝✐❛s ❞❛s ❛t✐✈✐❞❛❞❡s ❡♠♣r❡❡♥❞❡❞♦r❛s ❢♦✐ ✉t✐❧✐③❛❞♦ ♦ t❡st❡ t✲❙t✉❞❡♥t ❝♦♠ ❛♥á❧✐s❡s
❡st❛tíst✐❝❛s ✐♥❞✐❝❛♥❞♦ ❛ s✐❣♥✐✜❝â♥❝✐❛ ❞❛s ♠♦t✐✈❛çõ❡s ❡♠♣r❡❡♥❞❡❞♦r❛s ✕ ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r
♥❡❝❡ss✐❞❛❞❡✳ ❆❧é♠ ❞✐ss♦✱ ❢♦✐ ✉t✐❧✐③❛❞❛ ❛ té❝♥✐❝❛ ♠✉❧t✐✈❛r✐❛❞❛ ❞❡ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s✱ ❛✈❛✲
❧✐❛♥❞♦ ♥♦ ♣❡rí♦❞♦ ❞❡ ✷✵✶✹ ❛ ✷✵✶✻✱ q✉❛✐s r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s ♣♦ss✉❡♠ ❝♦♠♣♦rt❛♠❡♥t♦ s✐♠✐❧❛r
❞✐❛♥t❡ ❞♦s ✐t❡♥s ❞❡ ❝♦♥s✉♠♦ ❞❛ ♣♦♣✉❧❛çã♦ ♠❡❞✐❞♦s ♣❡❧♦ ■P❈❆✲✶✺✳ ❈♦♠♦ r❡s✉❧t❛❞♦s ♥♦t♦✉✲s❡
q✉❡ ❞❡♥tr❡ ❛s ♣r✐♥❝✐♣❛✐s ❛t✐✈✐❞❛❞❡s ❡♠♣r❡❡♥❞❡❞♦r❛s ♦♥❞❡ ♠❛✐s ❡♠♣r❡❡♥❞❡r❛♠ ❞❡st❛❝♦✉✲s❡ ❛ ❞❡
s❡r✈✐ç♦s ❞♦♠ést✐❝♦s✳ ◆❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s ❛ ❝✐❞❛❞❡ ❞❡ ❈✉r✐t✐❜❛ ❢♦r♠♦✉ ✉♠ ú♥✐❝♦ ❣r✉♣♦
❞❡✈✐❞♦ ❛♦s s❡✉s ❛❧t♦s ♥í✈❡✐s ❞❡ ✐♥✢❛çã♦ ♥❛s ❞✐✈❡rs❛s ❝❛t❡❣♦r✐❛s✳

P❛❧❛✈r❛s✲❝❤❛✈❡✿ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦✱ ■P❈❆✱ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦✳





❆❜str❛❝t

●❡♥❡r❛❧❧②✱ ✐♥ ❛ s❝❡♥❛r✐♦ ♦❢ ❡❝♦♥♦♠✐❝ ❝r✐s✐s✱ ♥❡✇ ❡♥tr❡♣r❡♥❡✉rs ❛r✐s❡✳ ❇❛s❡❞ ♦♥ t❤✐s ✜♥❞✐♥❣✱ t❤❡
✐❞❡❛ ♦❢ ❝♦❧❧❡❝t✐♥❣ ❞❛t❛ ❢r♦♠ s❡❝♦♥❞❛r② s♦✉r❝❡s ❛r♦s❡ ✐♥ t✇♦ ♣✉❜❧✐❝❛t✐♦♥s ✭●❊▼ ❛♥❞ ■P❈❆✲✶✺✮
t❤❛t r❡✢❡❝t t❤❡ ❇r❛③✐❧✐❛♥ ♠❛❝r♦❡❝♦♥♦♠✐❝ s❝❡♥❛r✐♦✳ ❚❤❡ ♠❛✐♥ ♦❜❥❡❝t✐✈❡ ♦❢ t❤✐s r❡s❡❛r❝❤ ✇❛s t♦
✐♥t❡❣r❛t❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ❡♥tr❡♣r❡♥❡✉rs❤✐♣ ✇✐t❤ ✐♥✢❛t✐♦♥ ✐♥❢♦r♠❛t✐♦♥ ✐♥ ♠❡tr♦♣♦❧✐t❛♥ r❡❣✐✲
♦♥s✳ ❋♦r t❤❡ ❛♥❛❧②s✐s ♦❢ t❤❡ ❞❛t❛ r❡❧❛t❡❞ t♦ t❤❡ ❡✈✐❞❡♥❝❡s ♦❢ t❤❡ ❡♥tr❡♣r❡♥❡✉r✐❛❧ ❛❝t✐✈✐t✐❡s✱ t❤❡
t✲❙t✉❞❡♥t t❡st ✇❛s ✉s❡❞ ✇✐t❤ st❛t✐st✐❝❛❧ ❛♥❛❧②③❡s ✐♥❞✐❝❛t✐♥❣ t❤❡ s✐❣♥✐✜❝❛♥❝❡ ♦❢ t❤❡ ❡♥tr❡♣r❡♥❡✉✲
r✐❛❧ ♠♦t✐✈❛t✐♦♥s ✲ ❜② ♦♣♣♦rt✉♥✐t② ❛♥❞ ♥❡❝❡ss✐t②✳ ■♥ ❛❞❞✐t✐♦♥✱ t❤❡ ♠✉❧t✐✈❛r✐❛t❡ ❝❧✉st❡r ❛♥❛❧②s✐s
t❡❝❤♥✐q✉❡ ✇❛s ✉s❡❞✱ ❡✈❛❧✉❛t✐♥❣ ✐♥ t❤❡ ♣❡r✐♦❞ ❢r♦♠ ✷✵✶✹ t♦ ✷✵✶✻✱ ✇❤✐❝❤ ♠❡tr♦♣♦❧✐t❛♥ r❡❣✐♦♥s
❤❛✈❡ s✐♠✐❧❛r ❜❡❤❛✈✐♦r ✐♥ r❡❧❛t✐♦♥ t♦ t❤❡ ❝♦♥s✉♠♣t✐♦♥ ✐t❡♠s ♦❢ t❤❡ ♣♦♣✉❧❛t✐♦♥ ♠❡❛s✉r❡❞ ❜② t❤❡
■P❈❆✲✶✺✳ ❆s ❛ r❡s✉❧t✱ ✐t ✇❛s ♥♦t❡❞ t❤❛t ❛♠♦♥❣ t❤❡ ♠❛✐♥ ❡♥tr❡♣r❡♥❡✉r✐❛❧ ❛❝t✐✈✐t✐❡s ✇❤❡r❡ t❤❡
♠♦st ✉♥❞❡rt❛❦❡♥ ✇❡r❡ t❤❡ ❞♦♠❡st✐❝ s❡r✈✐❝❡s✳ ■♥ t❤❡ ❆♥❛❧②s✐s ♦❢ ❈❧✉st❡rs t❤❡ ❝✐t② ♦❢ ❈✉r✐t✐❜❛
❢♦r♠❡❞ ❛ s✐♥❣❧❡ ❣r♦✉♣ ❞✉❡ t♦ ✐ts ❤✐❣❤ ❧❡✈❡❧s ♦❢ ✐♥✢❛t✐♦♥ ✐♥ t❤❡ ✈❛r✐♦✉s ❝❛t❡❣♦r✐❡s✳

❑❡②✇♦r❞s✿ ❈❧✉st❡r ❆♥❛❧②s✐s✱ ■P❈❆✱ ❊♥tr❡♣r❡♥❡✉rs❤✐♣✳
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✶✳ ■♥tr♦❞✉çã♦

◆♦ ❇r❛s✐❧✱ ♦ ❛✉♠❡♥t♦ ❞♦s ♣r❡ç♦s ❡♠ ❞✐✈❡rs♦s s❡t♦r❡s ❞❡ ❝♦♥s✉♠♦ ❞❛ ♣♦♣✉❧❛çã♦ ♥♦s ú❧t✐♠♦s

❛♥♦s✱ t❡♠ ❝♦♥tr✐❜✉í❞♦ ❝❛❞❛ ✈❡③ ♠❛✐s ♣❛r❛ ❛ ❝♦♠♣❡t✐t✐✈✐❞❛❞❡ ❡♥tr❡ ❛s ❡♠♣r❡s❛s✱ ✐ss♦ ♣♦rq✉❡ ❛

❞✐s♣✉t❛ ♣♦r ♣r❡ç♦s ❜❛✐①♦s ❡st✐♠✉❧❛ ❛ ❝♦♥❝♦rrê♥❝✐❛ ♥♦ ♠❡r❝❛❞♦ ❢❛③❡♥❞♦ q✉❡ ❣r❛♥❞❡s ✐♥st✐t✉✐çõ❡s

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

❬✸✼❪ ❛r❣✉♠❡♥t❛ q✉❡✱ ♣❛rt✐❝✉❧❛r♠❡♥t❡ ♥♦ ❝❛s♦ ❜r❛s✐❧❡✐r♦✱ ❞✐❛♥t❡ ❞❡ q✉❛❧q✉❡r s✉s♣❡✐t❛ ❞❡

❡❧❡✈❛çã♦ ❞♦ ♥í✈❡❧ ❞❡ ♣r❡ç♦s✱ s❡❣✉♥❞♦ ❛ r❡❣r❛ ♦rt♦❞♦①❛ ❞❡ ❡st❛❜✐❧✐③❛çã♦ ❞❡ ♣r❡ç♦s✱ ❡❧❡✈❛✲s❡ ❛

t❛①❛ ❞❡ ❥✉r♦s✱ ♠❛s ♥ã♦ ❤á ❞ú✈✐❞❛ ❞❡ q✉❡ t❛❧ ♣♦❧ít✐❝❛ t❛♠❜é♠ r❡❞✉③ ♦ ♥í✈❡❧ ❞❡ ✐♥✈❡st✐♠❡♥t♦s

♣r✐✈❛❞♦s ❬✸✺❪❀❬✸✵❪ ❡✱ ♣❡❧♦ ❡❢❡✐t♦ ♠✉❧t✐♣❧✐❝❛❞♦r✱ r❡s❢r✐❛ t♦❞❛ ❛ ❡❝♦♥♦♠✐❛ ❡ ❛✉♠❡♥t❛ ♦ ❞❡s❡♠♣r❡❣♦✳

❊st✉❞♦s r❡❛❧✐③❛❞♦s ♣♦r ❬✷✹❪✱ ♠♦str❛r❛♠ q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞❛ té❝♥✐❝❛ ♠✉❧t✐✈❛r✐❛❞❛ ♣❛ss♦✉ ❛ s❡r

❢❛♠✐❧✐❛r✐③❛❞❛ ❞❡✈✐❞♦ ❛ ❛♣❧✐❝❛çã♦ ❞♦s ❛❝❛❞ê♠✐❝♦s ❡ ♣r♦✜ss✐♦♥❛✐s ❞❡ ♠❛r❦❡t✐♥❣ ❡♠ ❡st✉❞♦s q✉❡

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

t❛♠❡♥t♦ ❞❡ ❝♦♠♣r❛s✳ ❙❡❣✉♥❞♦ ❬✺❪✱ ❡st❛s té❝♥✐❝❛s ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ♣❛r❛ r❡s♦❧✈❡r ♣r♦❜❧❡♠❛s

❡♠ ❞✐✈❡rs❛s ár❡❛s ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦✳

❯♠ ♠ét♦❞♦ q✉❡ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞♦ ♣❛r❛ ❝❧❛ss✐✜❝❛r ♦❜❥❡t♦s ❡♠ ❝❛t❡❣♦r✐❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛

s✐♠✐❧❛r✐❞❛❞❡ é ❛ ❛♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ✭❝❧✉st❡r ❛♥❛❧②s✐s✮✳ ❊ss❛ té❝♥✐❝❛ ❝♦♥s✐❞❡r❛ ✉♠ ❝♦♥❥✉♥t♦

✐♥✐❝✐❛❧ ❞❡ ♦❜❥❡t♦s✱ ❛♦s q✉❛✐s sã♦ ❛ss♦❝✐❛❞❛s ♠❡❞✐❞❛s ❞❡ ✈ár✐❛s ❣r❛♥❞❡③❛s✱ ❞❡♥♦♠✐♥❛❞❛s ✈❛r✐á✈❡✐s

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

❛ss✉♠✐❞♦s ♣♦r ❡ss❛s ✈❛r✐á✈❡✐s ❬✶✵❪✳

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

❛ ❛♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ♣♦ss✐❜✐❧✐t❛ t❛♠❜é♠ r❡♣r❡s❡♥tá✲❧♦s ❞❡ ♠❛♥❡✐r❛ ❜✐❞✐♠❡♥s✐♦♥❛❧✱ ❛tr❛✈és

❞❡ ✉♠ ❞❡♥❞r♦❣r❛♠❛ ❬✷✽❪✳

❆ ✐♥st❛❜✐❧✐❞❛❞❡ ❡❝♦♥ô♠✐❝❛ ✈✐✈❡♥❝✐❛❞❛ ♥♦ ♣❛ís✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦s ❛♥♦s ❞❡ ✷✵✶✹ ❡ ✷✵✶✺✱ ❜❡♠

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

✭q✉❡ ♠✉✐t❛s ✈❡③❡s ♥ã♦ ❡♥❝♦♥tr❛ tr❛❜❛❧❤♦ ❛ss❛❧❛r✐❛❞♦✮ ❞❡ ♣❛ís❡s ♠❡♥♦s ❞❡s❡♥✈♦❧✈✐❞♦s✱ ❝♦♠♦ ♦

❝❛s♦ ❞♦ ❇r❛s✐❧✱ ❛ ❡♠♣r❡❡♥❞❡r ♣❛r❛ s♦❜r❡✈✐✈❡r ❬✶✸❪✳

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

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

♥❡❝❡ss✐❞❛❞❡✱ à ❧✉③ ❞♦ ●❊▼ ✲ ●❧♦❜❛❧ ❊♥tr❡♣r❡♥❡✉rs❤✐♣ ▼♦♥✐t♦r q✉❡ ❡♠ ♣♦rt✉❣✉ês s✐❣♥✐✜❝❛

✏▼♦♥✐t♦r❛♠❡♥t♦ ❞❡ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ❣❧♦❜❛❧✑✱ ❡ ❞♦ ■P❈❆✱ ♥♦ ♣❡rí♦❞♦ ✷✵✶✹✲✷✵✶✻✳

❆ss✐♠✱ ❡ss❛ ♣❡sq✉✐s❛ s❡ ♣r♦♣õ❡ ❝♦♠♦ ♦❜❥❡t✐✈♦ ❣❡r❛❧✱ ✐❞❡♥t✐✜❝❛r ❛s r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s

❜r❛s✐❧❡✐r❛s ❝♦♠ ❝♦♠♣♦rt❛♠❡♥t♦s s✐♠✐❧❛r❡s ❞✐❛♥t❡ ❛♦ ■P❈❆ ✕ ✶✺ ♥♦ ♣❡rí♦❞♦ ❞❡ ✷✵✶✹ ❛ ✷✵✶✻❀ ✐❞❡♥✲

t✐✜❝❛r ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ ■P❈❆ ✶✺ ❡♠ ❝❛❞❛ r❡❣✐ã♦ ♠❡tr♦♣♦❧✐t❛♥❛ ❡♥tr❡ ✷✵✶✹ ❛ ✷✵✶✻✱ ❛♣❧✐❝❛r

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✷ ■♥tr♦❞✉çã♦

❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s ♥♦s ❞❛❞♦s ❛ ✜♠ ❞❡ ♦❜t❡r ♦ ❣rá✜❝♦ ❉❡♥❞♦❣r❛♠❛✱ ❛♥❛❧✐s❛r ♦ ♣❡r✜❧

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

✈❡rs✉s ♥❡❝❡ss✐❞❛❞❡✱ à ❧✉③ ❞♦ ●❊▼ ❡ ❞♦ ■P❈❆✱ ♥♦ ♣❡rí♦❞♦ ❞❡ ✷✵✶✹ ❛ ✷✵✶✻✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✸

✷✳ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

✷✳✶ ■P❈❆✲✶✺

❖ ❙✐st❡♠❛ ◆❛❝✐♦♥❛❧ ❞❡ ❮♥❞✐❝❡s ❞❡ Pr❡ç♦s ❛♦ ❈♦♥s✉♠✐❞♦r ✭❙◆■P❈✮ ❢♦✐ ❝♦♥❝❡❜✐❞♦ ❡♠ ✶✾✼✽✱

❝♦♥st✐t✉✐♥❞♦✲s❡ ♥✉♠❛ ❝♦♠❜✐♥❛çã♦ ❞❡ ♣r♦❝❡ss♦s ❞❡st✐♥❛❞♦s ❛ ♣r♦❞✉③✐r í♥❞✐❝❡s ❞❡ ♣r❡ç♦s ❛♦ ❝♦♥✲

s✉♠✐❞♦r ♥❛❝✐♦♥❛✐s✱ ❛ ♣❛rt✐r ❞❛ ❛❣r❡❣❛çã♦ ❞❡ r❡s✉❧t❛❞♦s r❡❣✐♦♥❛✐s✳ ❋♦✐ ❝r✐❛❞♦ ❝♦♠ ♦ ♣r♦♣ós✐t♦ ❞❡

❣❛r❛♥t✐r ✉♠❛ ♠❡s♠❛ ❝♦♥❝❡♣çã♦ ♠❡t♦❞♦❧ó❣✐❝❛ ♥♦ q✉❡ ❞✐③ r❡s♣❡✐t♦ à ❢ór♠✉❧❛ ❞❡ ❝á❧❝✉❧♦✱ ♣❡sq✉✐✲

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

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

❙◆■P❈✱ q✉❡ ❛♣r❡s❡♥t❛ ❡♠ s✉❛ ❝♦♥✜❣✉r❛çã♦ ❛t✉❛❧ ♦s s❡❣✉✐♥t❡s í♥❞✐❝❡s ❞❡ ♣r❡ç♦s✿ ■P❈❆✱ ■♣❝❛✲✶✺✱

■P❈❆✲❊ ❡ ■◆P❈✳

❙❡❣✉♥❞♦ ♦ ■❇●❊ ❛s ár❡❛s ❣❡♦❣rá✜❝❛s ♣❡sq✉✐s❛❞❛s ❢♦r❛♠ ✐♠♣❧❛♥t❛❞❛s ♥❛ s❡❣✉✐♥t❡ ♦r❞❡♠

❝r♦♥♦❧ó❣✐❝❛✿ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✭❥❛♥❡✐r♦✴✶✾✼✾✮❀ P♦rt♦ ❆❧❡❣r❡✱ ❇❡❧♦ ❍♦r✐③♦♥t❡ ❡ ❘❡❝✐❢❡ ✭❥✉♥❤♦✴✶✾✼✾✮❀

❙ã♦ P❛✉❧♦✱ ❇r❛sí❧✐❛ ❡ ❇❡❧é♠ ✭❥❛♥❡✐r♦✴✶✾✽✵✮❀ ❋♦rt❛❧❡③❛✱ ❙❛❧✈❛❞♦r ❡ ❈✉r✐t✐❜❛ ✭♦✉t✉❜r♦✴✶✾✼✾✮❀ ❡

●♦✐â♥✐❛ ✭❥❛♥❡✐r♦✴✶✾✾✶✮✳

❆ ♣❛rt✐r ❞♦ ♠ês ❞❡ ♠❛✐♦ ❞❡ ✷✵✵✵✱ ♦ ❮♥❞✐❝❡ ◆❛❝✐♦♥❛❧ ❞❡ Pr❡ç♦s ❛♦ ❈♦♥s✉♠✐❞♦r ❆♠♣❧♦ ✕

✶✺ ✭■P❈❆✲✶✺✮ ❬✶✻❪❀❬✶✼❪ ♣❛ss♦✉ ❛ s❡r ♣r♦❞✉③✐❞♦ ❡ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦ ♣❡❧♦ ■❇●❊✳ ❖ ■P❈❆✲✶✺ é ♦

♣ró♣r✐♦ ■P❈❆✱ ♣♦ré♠ ❝♦♥s✐❞❡r❛♥❞♦✲s❡ ♦✉tr♦ ♣❡rí♦❞♦ ❞❡ ❝♦❧❡t❛ ❞❡ ♣r❡ç♦s✱ ♦✉ s❡❥❛✱ ❞♦ ❞✐❛ ✶✻ ❞♦

♠ês ❛♥t❡r✐♦r ❛♦ ❞✐❛ ✶✺ ❞♦ ♠ês ❛t✉❛❧ ❡♥q✉❛♥t♦ q✉❡ ♦ ♣❡rí♦❞♦ ❞❡ ❝♦❧❡t❛ ❞♦ ■P❈❆ ✈❛✐ ❞♦ ❞✐❛ ✶♦

❛♦ ❞✐❛ ✸✵ ♦✉ ✸✶✱ ❞❡♣❡♥❞❡♥❞♦ ❞♦ ♠ês✳ ◆❡st❡ tr❛❜❛❧❤♦ ♦s ❞❛❞♦s ✉t✐❧✐③❛❞♦s s❡rã♦ ❞♦ ■P❈❆✲✶✺✱

q✉❡ é ✉♠❛ ♣ré✈✐❛ ❞♦ ■P❈❆ ✭❮♥❞✐❝❡ ❞❡ Pr❡ç♦s ❛♦ ❈♦♥s✉♠✐❞♦r ❆♠♣❧♦✮✱ ♦ ✐♥❞✐❝❛❞♦r ♦✜❝✐❛❧ ❞❛

✐♥✢❛çã♦ ♥♦ ♣❛ís✳ ❈♦♠♦ ❡❧❡ r❡❛❧✐③❛ ❛ ♠❡❞✐çã♦ ❞❡ ♣r❡ç♦s ❡♠ ✉♠ ♣❡rí♦❞♦ ♥ã♦ ❝❛❧❝✉❧❛❞♦ ♣❡❧♦

■P❈❆✱ ♠♦str❛ q✉❛❧ s❡rá ❛ t❡♥❞ê♥❝✐❛ ❞♦ r❡s✉❧t❛❞♦ ❞♦ ✜♥❛❧ ❞♦ ♠ês✳ ❆❧é♠ ❞✐ss♦✱ ♦ ■❇●❊ t❡♠

✉♠❛ ❝♦♠♣❛r❛çã♦ ♠❛✐s ♣r❡❝✐s❛ ❞❛ ❛❧t❛ ❡ q✉❡❞❛ ❞♦s ♣r❡ç♦s✱ ♣♦✐s ❛ ❝❛❞❛ ✶✺ ❞✐❛s ✉♠ ❞♦s í♥❞✐❝❡s é

❞✐✈✉❧❣❛❞♦✳ ❆ ❝♦❧❡t❛ ❞❡ ❞❛❞♦s ♣❛r❛ ❛ ♠❡❞✐çã♦ ❞♦ ■P❈❆ ❡ ❞♦ ■P❈❆✲✶✺ é ✉♠❛ só✳ ❖ q✉❡ ♠✉❞❛

é ♦ ♣❡rí♦❞♦ ❛♥❛❧✐s❛❞♦ ❡♠ ❝❛❞❛ ✉♠ ❞♦s ✐t❡♥s✳ ❖ ■P❈❆✲✶✺ t❡♠ ♣♦r ♦❜❥❡t✐✈♦ ♠❡❞✐r ❛ ✐♥✢❛çã♦ ❞❡

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

❞❛s ❢❛♠í❧✐❛s✱ ❝✉❥♦ r❡♥❞✐♠❡♥t♦ ✈❛r✐❛ ❡♥tr❡ ✶ ❡ ✹✵ s❛❧ár✐♦s✲♠í♥✐♠♦s✱ q✉❛❧q✉❡r q✉❡ s❡❥❛ ❛ ❢♦♥t❡ ❞❡

r❡♥❞✐♠❡♥t♦s✳ ❊st❛ ❢❛✐①❛ ❞❡ r❡♥❞❛ ❢♦✐ ❝r✐❛❞❛ ❝♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❣❛r❛♥t✐r ✉♠❛ ❝♦❜❡rt✉r❛ ❞❡ ✾✵✪

❞❛s ❢❛♠í❧✐❛s ♣❡rt❡♥❝❡♥t❡s ❛s ár❡❛s ✉r❜❛♥❛s ❞❡ ❝♦❜❡rt✉r❛ ❞♦ ❙◆■P❈✱ q✉❛❧q✉❡r q✉❡ s❡❥❛ ❛ ❢♦♥t❡

❞♦s r❡♥❞✐♠❡♥t♦s✳

P♦r s❡r ❝♦♥s✐❞❡r❛❞♦ ♦ í♥❞✐❝❡ ♦✜❝✐❛❧ ♣❛r❛ ♠❡❞✐r ❛ ✐♥✢❛çã♦ ♥♦ ❇r❛s✐❧✱ é ♥♦r♠❛❧ q✉❡ ♦s ✈❛❧♦r❡s

❞♦ ■P❈❆ s❡❥❛♠ ❜❛st❛♥t❡ s❡♠❡❧❤❛♥t❡s ❛♦s ❞❛ ✐♥✢❛çã♦ ❛❝✉♠✉❧❛❞❛✳ ❉❡ ♠❛♥❡✐r❛ ❣❡r❛❧✱ ♦ ❡s❝♦♣♦

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✹ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

♠❡t♦❞♦❧ó❣✐❝♦ ❞♦ ■P❈❆ ❛❜r❛♥❣❡ ♦s s❡❣✉✐♥t❡s t❡♠❛s✿ ♠♦♥t❛❣❡♠ ❞❛ ❡str✉t✉r❛ ❣❡r❛❧ ❞❡ ♣❡s♦s❀

❞❡✜♥✐çã♦ ❞❛s ❜❛s❡s ❝❛❞❛str❛✐s ❞❡ ♣r♦❞✉t♦s ❡ ❧♦❝❛✐s❀ ❝♦❧❡t❛ ❞❡ ♣r❡ç♦s ❡ ♠ét♦❞♦ ❞❡ ❝á❧❝✉❧♦✳

❆s ❡str✉t✉r❛s ❞❡ ♣♦♥❞❡r❛❞♦r❡s sã♦ ♠♦♥t❛❞❛s ✉t✐❧✐③❛♥❞♦✲s❡ ✉♠❛ ♦r❣❛♥✐③❛çã♦ ❞❡ ❝ó❞✐❣♦s ❡♠

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

♠❡s♠❛ ♥❛t✉r❡③❛✱ ❤✐❡r❛rq✉✐❝❛♠❡♥t❡ ❡str✉t✉r❛❞❛s ❡♠ ❣r✉♣♦s✱ s✉❜❣r✉♣♦s✱ ✐t❡♥s ❡ s✉❜✐t❡♥s✳

❊st❡s ú❧t✐♠♦s r❡♣r❡s❡♥t❛♠ ♦ ♥í✈❡❧ ♠❛✐s ❞❡s❛❣r❡❣❛❞♦ ♣❛r❛ ♦ q✉❛❧ s❡ ♦❜tê♠ ♦s ♣❡s♦s ✉t✐❧✐③❛❞♦s

♥♦ ❝á❧❝✉❧♦ ❞♦s í♥❞✐❝❡s ❞❡ ♣r❡ç♦s✳ ❊st❡s ♣♦♥❞❡r❛❞♦r❡s r❡tr❛t❛♠ ♦ ❣r❛✉ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ♦✉ r❡♣r❡✲

s❡♥t❛t✐✈✐❞❛❞❡ ❞♦s s✉❜✐t❡♥s ♣❡rt❡♥❝❡♥t❡s à ❝❡st❛ ❞❡ ❝♦♥s✉♠♦ ❞❛s ❢❛♠í❧✐❛s✱ q✉❡ sã♦ ❝♦♥st✐t✉í❞❛s

❛ ♣❛rt✐r ❞♦s ❤á❜✐t♦s ❞❡ ❝♦♥s✉♠♦ ❞❛ ♣♦♣✉❧❛çã♦✲❛❧✈♦ ❞❛ ♣❡sq✉✐s❛✳ ❆ ❝♦❧❡t❛ ❞❡ ♣r❡ç♦s é r❡❛❧✐③❛❞❛

❛ ♣❛rt✐r ❞❛ ❞❡✜♥✐çã♦ ❞♦s ❝❛❞❛str♦s ❞❡ ✐♥❢♦r♠❛♥t❡s ❡ ❞❡ ♣r♦❞✉t♦s✱ s❡❣✉✐♥❞♦ ♠ét♦❞♦s ❞❡ ❝♦❧❡t❛✳

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

❢♦r♠❡ ❛ ♥❛t✉r❡③❛ ❞❛s ❞✐✈❡rs❛s ♠❡r❝❛❞♦r✐❛s ♣❡sq✉✐s❛❞❛s✳ ❆ ❧✐♥❤❛ ♣r✐♥❝✐♣❛❧ ❝♦♥s✐st❡ ♥♦ ❧❡✈❛♥t❛✲

♠❡♥t♦ ❞❡ ✐♥❢♦r♠❛♥t❡s ❛tr❛✈és ❞❛ P❡sq✉✐s❛ ❞❡ ▲♦❝❛✐s ❞❡ ❈♦♠♣r❛ ✲ P▲❈✱ q✉❡ ❞❡✜♥❡ ♦♥❞❡ ❝♦❧❡t❛r

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

♣❛r❛ s✉❜✐t❡♥s ❝✉❥❛s ♣❡❝✉❧✐❛r✐❞❛❞❡s ❛ss✐♠ ♦ ❡①✐❣✐❛♠ ✲ ♦s ❝❤❛♠❛❞♦s s✉❜✐t❡♥s ✏❡①tr❛✲P▲❈✑ ✕ ♣❛r❛

♦s q✉❛✐s ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❛ P▲❈ ♥ã♦ é ❛❞❡q✉❛❞❛✱ s❡♥❞♦ ♥❡❝❡ssár✐♦ tr❛t❛♠❡♥t♦ ❡s♣❡❝✐❛❧✱ ♦✉ s❡❥❛✱

♠ét♦❞♦s ❡s♣❡❝í✜❝♦s ♣❛r❛ ❞❡t❡r♠✐♥❛r ♦♥❞❡ ❝♦❧❡t❛r ♣r❡ç♦s✳ ❙ã♦ ❡①❡♠♣❧♦s ❞❡ s✉❜✐t❡♥s ✏❡①tr❛✲P▲❈✑

♦ ❛❧✉❣✉❡❧ ❞❡ ♠♦r❛❞✐❛✱ ❡♠♣r❡❣❛❞♦s ❞♦♠ést✐❝♦s✱ ❝♦♥❞♦♠í♥✐♦✱ s❡r✈✐ç♦s ♣ú❜❧✐❝♦s ❡ t❛①❛s✱ ❡t❝✳ P♦r✲

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

✈❡♥❞❛ ❞❡ ♣r♦❞✉t♦s ❡ ♣r❡st❛❞♦r❡s ❞❡ s❡r✈✐ç♦s❀ ❞♦♠✐❝í❧✐♦s ❛❧✉❣❛❞♦s❀ ❡♠♣r❡s❛s ❝♦♥❝❡ss✐♦♥ár✐❛s r❡s✲

♣♦♥sá✈❡✐s ♣❡❧❛ ♣r❡st❛çã♦ ❞❡ s❡r✈✐ç♦s❀ ór❣ã♦s ♦✜❝✐❛✐s❀ ❛❧é♠ ❞❡ ❛❧❣✉♥s ♣r♦✜ss✐♦♥❛✐s ❛✉tô♥♦♠♦s✱

❝♦♠♦ ♠é❞✐❝♦s ❡ ❞❡♥t✐st❛s✳

P❛r❛ ❞❡✜♥✐r ♦ ❝♦♥❥✉♥t♦ ❞♦s ♣r♦❞✉t♦s q✉❡ ❝♦♠♣õ❡ ♦ ❝❛❞❛str♦✱ ❝♦♥s✐❞❡r❛✲s❡ ❛ r❡♣r❡s❡♥t❛t✐✲

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

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

❝♦♠♣♦♥❡♥t❡s ❞❛ ❡str✉t✉r❛ ❞❡ ♣❡s♦s ❞❡ ❝❛❞❛ ár❡❛ ❡ ❞❡ ❝❛❞❛ ❢❛✐①❛ ❞❡ r❡♥❞❛✳ ➱ r❡❛❧✐③❛❞❛ ✉♠❛

P❡sq✉✐s❛ ❞❡ ❊s♣❡❝✐✜❝❛çã♦ ❞❡ Pr♦❞✉t♦s ❡ ❙❡r✈✐ç♦s ✲ P❊P❙ q✉❡ s❡r✈❡ ❞❡ ❜❛s❡ ♣❛r❛ ❛ ❞❡✜♥✐çã♦ ❞♦

❝❛❞❛str♦ ❞❡ ♣r♦❞✉t♦s✱ ❝❛r❛❝t❡r✐③❛♥❞♦ ♦s ♥í✈❡✐s ❞❡ ❡s♣❡❝✐✜❝❛çã♦ ✉t✐❧✐③❛❞♦s ♥❛ ❝♦❧❡t❛ ❞❡ ♣r❡ç♦s✳

◗✉❛♥t♦ ❛♦ ♠ét♦❞♦ ❞❡ ❝á❧❝✉❧♦✱ ❡st✐♠❛✲s❡ ♦ í♥❞✐❝❡ ❞♦ s✉❜✐t❡♠✱ ❝❛❧❝✉❧❛✲s❡ ❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛

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

♥♦ ♠ês ❝♦rr❡♥t❡✳

❆tr❛✈és ❞♦ ♠❡s♠♦ ♣r♦❝❡ss♦✱ ❡st❡ ♣r❡ç♦ ♠é❞✐♦ é ❝♦♠♣❛r❛❞♦ ❝♦♠ ♦ r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥♦ ♠ês

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

♣❛r❛ ❛❣r❡❣❛çã♦ ❞♦s r❡s✉❧t❛❞♦s ❞♦s ♣r♦❞✉t♦s ♣❡rt❡♥❝❡♥t❡s ❛♦ s✉❜✐t❡♠❀ ❡✱ ♣♦r ú❧t✐♠♦✱ ♣❛r❛ t♦❞♦s

♦s ♥í✈❡✐s s✉♣❡r✐♦r❡s ❞❡ ❛❣r❡❣❛çã♦✱ ❡♠♣r❡❣❛✲s❡ ❛ ❢ór♠✉❧❛ ❞❡ ▲❛s♣❡②r❡s✳ P❛r❛ ❛♣❧✐❝❛çã♦ ❞❡st❛

❢ór♠✉❧❛ ❞❡ ❝á❧❝✉❧♦✱ ♦s r❡❧❛t✐✈♦s ❞❡ ♣r❡ç♦s sã♦ ♣♦♥❞❡r❛❞♦s ♣♦r ✈❛❧♦r❡s ❞❡ ❞❡s♣❡s❛s ♦❜t✐❞♦s ❛

♣❛rt✐r ❞❛ P❡sq✉✐s❛ ❞❡ ❖rç❛♠❡♥t♦s ❋❛♠✐❧✐❛r❡s✳

❖ ♠ét♦❞♦ ❞❡ ❝á❧❝✉❧♦ ♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞♦ í♥❞✐❝❡ ♥❛❝✐♦♥❛❧ é ✉♠❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛ ♣♦♥❞❡r❛❞❛

❞♦s ♥♦✈❡ í♥❞✐❝❡s ♠❡tr♦♣♦❧✐t❛♥♦s ♠❡♥s❛✐s✱ ❛❧é♠ ❞♦ ♠✉♥✐❝í♣✐♦ ❞❡ ●♦✐â♥✐❛ ❡ ❇r❛sí❧✐❛✳ P❛r❛ ❛❣r❡❣❛r

♦s í♥❞✐❝❡s r❡❣✐♦♥❛✐s✱ ❛ ✈❛r✐á✈❡❧ ✉t✐❧✐③❛❞❛ ❝♦♠♦ ♣♦♥❞❡r❛❞♦r é ♦ r❡♥❞✐♠❡♥t♦ t♦t❛❧ ✉r❜❛♥♦ ✭P❖❋

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✺

✷✵✵✽✲✷✵✵✾✮✳ ◗✉❛♥t♦ à sér✐❡ ❤✐stór✐❝❛ ❞❡ ♥ú♠❡r♦s✲í♥❞✐❝❡s✱ ❛ ❜❛s❡ ❡stá ♣♦s✐❝✐♦♥❛❞❛ ❡♠ ❞❡③❡♠❜r♦

❞❡ ✶✾✾✸✱ ❡①♣r❡ss❛ ❡♠ ✈❛❧♦r ✐❣✉❛❧ ❛ ❝❡♠ ✭❜❛s❡❂✶✵✵✮✳

✷✳✷ ❊♠♣r❡❡♥❞❡❞♦r✐s♠♦

✷✳✷✳✶ ❖r✐❣❡♠ ❞♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦

❆tr❛✈és ❞♦ ●❊▼ ✕ ●❧♦❜❛❧ ❊♥tr❡♣r❡♥❡✉rs❤✐♣ ▼♦♥✐t♦r ✕ ♣♦❞❡✲s❡ ♣❡r❝❡❜❡r✱ ♣♦r ❡①❡♠♣❧♦✱ q✉❡

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

q✉❡ ♦ ❣♦✈❡r♥♦ ❝r✐❡ ♠❡❝❛♥✐s♠♦s q✉❡ ❢❛❝✐❧✐t❡♠ ❡ ✐♥❝❡♥t✐✈❡♠ ♦s ♣❡q✉❡♥♦s ♥❡❣ó❝✐♦s✑ ❬✶✸❪✳

❆ ♣❡sq✉✐s❛ ●❊▼ ✐♥✐❝✐♦✉✲s❡ ♥♦ ❛♥♦ ❞❡ ✶✾✾✾ ❡ é✱ ❛t✉❛❧♠❡♥t❡✱ ❛ ♠❛✐s ❛❜r❛♥❣❡♥t❡ ♣❡sq✉✐s❛ ❛♥✉❛❧

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

❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ s♦❝✐❛❧ ❡ ❡❝♦♥ô♠✐❝♦ ❞❡ ✉♠ ♣❛ís✳ ❖ ●❊▼ ❛♣r❡s❡♥t❛ ❛s

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

❛♠❜✐❡♥t❡✱ ❜❡♠ ❝♦♠♦ ♦s ❢❛t♦r❡s q✉❡ ❢❛✈♦r❡❝❡♠ ♦✉ ❝r✐❛♠ ♦❜stá❝✉❧♦s à ❝r✐❛çã♦ ❞❡ ❛t✐✈✐❞❛❞❡s

❡♠♣r❡❡♥❞❡❞♦r❛s✳

❈♦♥s✐❞❡r❛♥❞♦ ❛s ❞✐✈❡rs❛s s❡ssõ❡s q✉❡ ❛ ♣❡sq✉✐s❛ ●❊▼ ♦❢❡r❡❝❡✱ ❛❧❣✉♠❛s ✈❛r✐á✈❡✐s sã♦ r❡✲

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

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

❞❡ ♥♦✈♦s ♥❡❣ó❝✐♦s ❛♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦✳ ❆ ♣❡sq✉✐s❛ é r❡❛❧✐③❛❞❛ ❝♦♠ ❛ ♣♦♣✉❧❛çã♦ ❛❞✉❧t❛ ❝♦♠

❛♠♦str❛ ❞❡ ✐♥❞✐✈í❞✉♦s ❡♥tr❡ ✶✽ ❛ ✻✹ ❛♥♦s ❞♦ ♣❛ís ❬✶✸❪✳

❖ t❡♠❛ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é s❡❝✉❧❛r✱ tã♦ ❛♥t✐❣♦ q✉❡ ❛❝❤❛r ♦❜r❛s ❧✐t❡rár✐❛s s♦❜r❡ ♦ t❡♠❛ ♥ã♦

é ✉♠❛ t❛r❡❢❛ ❞✐❢í❝✐❧✱ ❛❧✐ás✱ é ♥❛t✉r❛❧ ❥á q✉❡ s❡ tr❛t❛ ❞❡ ✉♠ t❡♠❛ tã♦ ♣♦♣✉❧❛r ❡ ❛♥t✐❣♦✳ ❙❡❣✉♥❞♦

❬✻❪ ✏❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥ã♦ é ✉♠ t❡♠❛ ♥♦✈♦ ♦✉ ♠♦❞✐s♠♦✿ ❡①✐st❡ ❞❡s❞❡ s❡♠♣r❡✱ ❞❡s❞❡ ❛ ♣r✐♠❡✐r❛

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

❝♦♠ ❛ ♥❛t✉r❡③❛✑✳ ❙❡ ❡①✐st❡♠ ♠✉✐t❛s ♦❜r❛s s♦❜r❡ ♦ ❛ss✉♥t♦✱ ❛s ❞❡✜♥✐çõ❡s ❞♦ t❡♠❛ sã♦ ❛s ♠❛✐s

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

❛ ✐♥♦✈❛çã♦✱ ❛❧✐❛❞❛ ❛ ❢♦rç❛ ❞❡ ✈♦♥t❛❞❡✱ ❡ ❛ ❣r❛♥❞❡ ❜✉s❝❛ ❞❡ r❡s✉❧t❛❞♦s✳

❊♠♣r❡❡♥❞❡❞♦r✐s♠♦ é ❛ ❝r✐❛çã♦ ❞❡ ✈❛❧♦r ♣♦r ♣❡ss♦❛s ❡ ♦r❣❛♥✐③❛çõ❡s tr❛❜❛❧❤❛♥❞♦

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

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

r✐s❝♦✳ ❬✷✾❪

❉❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❞❡✜♥✐çã♦ ❞❡ ❇❛rr❡t♦ ❬✷❪✱ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é ❛ ❤❛❜✐❧✐❞❛❞❡ ❞❡ ❝r✐❛r ❡ ✐♥st✐✲

t✉✐r ❛❧❣♦ ♣❛rt✐♥❞♦ ❞❡ ♠✉✐t♦ ♣♦✉❝♦✱ ❛ss✐♠ ❇❛rr❡t♦s ❡♥❢❛t✐③❛ ❛ ❣r❛♥❞❡ ✐♠♣♦rtâ♥❝✐❛ ❞♦ tr❛❜❛❧❤♦✱

❛❧é♠ ❞❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ♠❛①✐♠✐③❛r r❡❝✉rs♦s✳ ❯♠❛ ♦✉tr❛ ❞❡✜♥✐çã♦ ✐♥t❡r❡ss❛♥t❡ é✿

✭. . .✮ ❛ ❡ssê♥❝✐❛ ❞♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ❡stá ♥❛ ♣❡r❝❡♣çã♦ ❡ ♥♦ ❛♣r♦✈❡✐t❛♠❡♥t♦ ❞❛s

♥♦✈❛s ♦♣♦rt✉♥✐❞❛❞❡s ♥♦ â♠❜✐t♦ ❞♦s ♥❡❣ó❝✐♦s ✭. . .✮ s❡♠♣r❡ t❡♠ ❤❛✈❡r ❡♠ ❝r✐❛r ♥♦✈❛s

❢♦r♠❛s ❞❡ ✉s♦ ❞♦s r❡❝✉rs♦s ♥❛❝✐♦♥❛✐s ❡♠ q✉❡ ❡❧❡s s❡❥❛♠ ❞❡s❧♦❝❛❞♦s ❞❡ s❡✉ ❡♠♣r❡❣♦

tr❛❞✐❝✐♦♥❛❧ ❡ s✉❥❡✐t♦s ❛ ♥♦✈❛s ❝♦♠❜✐♥❛çõ❡s✳ ❬✶✶❪

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✻ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

❙❡❣✉♥❞♦ ❬✻❪✱ ✏♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é ✉♠❛ r❡✈♦❧✉çã♦ s✐❧❡♥❝✐♦s❛✱ q✉❡ s❡rá ♣❛r❛ ♦ sé❝✉❧♦ ✷✶ ♠❛✐s

❞♦ q✉❡ ❛ r❡✈♦❧✉çã♦ ✐♥❞✉str✐❛❧ ❢♦✐ ♣❛r❛ ♦ sé❝✉❧♦ ✷✵✑✱ ❛♦ ❝♦♠♣❛r❛r ❝♦♠ ❛ r❡✈♦❧✉çã♦ ✐♥❞✉str✐❛❧✱ ❛

❣r❛♥❞❡ r❡s♣♦♥sá✈❡❧ ♣♦r r❛❞✐❝❛✐s ♠✉❞❛♥ç❛s ♥♦ sé❝✉❧♦ ✷✵✱ ❞❡♠♦♥str❛ ♦ ❣r❛✉ ❞❡ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛

❛ s♦❝✐❡❞❛❞❡ ❞♦ t❡♠❛ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦✳

❙❡❣✉♥❞♦ ♦ ❙❡r✈✐ç♦ ❇r❛s✐❧❡✐r♦ ❞❡ ❆♣♦✐♦ às ▼✐❝r♦ ❡ P❡q✉❡♥❛s ❊♠♣r❡s❛s ✕ ❙❊❇❘❆❊ ❬✸✻❪ ♦

❡♠♣r❡❡♥❞❡❞♦r t❡♠ ❝♦♠♦ ❝❛r❛❝t❡ríst✐❝❛ ❜ás✐❝❛ ♦ ❡s♣ír✐t♦ ❝r✐❛t✐✈♦ ❡ ♣❡sq✉✐s❛❞♦r✳ ❊❧❡ ❡stá ❝♦♥s✲

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

❞❛s ♣❡ss♦❛s✳ ❆ ❡ssê♥❝✐❛ ❞♦ ❡♠♣r❡sár✐♦ ❞❡ s✉❝❡ss♦ é ❛ ❜✉s❝❛ ❞❡ ♥♦✈♦s ♥❡❣ó❝✐♦s ❡ ♦♣♦rt✉♥✐❞❛❞❡s ❡

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

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

s✉❝❡ss♦✱ ❛♣❡s❛r ❞❛s ❞✐✜❝✉❧❞❛❞❡s✳ ❏á ♣❛r❛ ❬✼❪ ✏❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é ♦ ❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ♣❡ss♦❛s ❡

♣r♦❝❡ss♦s q✉❡✱ ❡♠ ❝♦♥❥✉♥t♦✱ ❧❡✈❛♠ à tr❛♥s❢♦r♠❛çã♦ ❞❡ ✐❞❡✐❛s ❡♠ ♦♣♦rt✉♥✐❞❛❞❡s✑ ❡♥❢❛t✐③❛ ❛ss✐♠

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

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

❡♥❞❡❞♦r✐s♠♦✱ ♣♦ré♠ ❝❛❜❡ ✉♠❛ ❞❡✜♥✐çã♦ ♠❛✐s s✉❝✐♥t❛✱ ❛ q✉❛❧ tr❛❣❛ ♣❛❧❛✈r❛s✲❝❤❛✈❡✳ ❆ss✐♠✿

❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é ♦ ❛t♦ ❞❡ ❛♣r♦✈❡✐t❛r ♦♣♦rt✉♥✐❞❛❞❡s✱ ✐♥♦✈❛r✱ ♣❧❛♥❡❥❛r✱ ❛rr✐s❝❛r✱ ❡♠♣❡♥❤❛r✱

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

ár❡❛✱ s❡❥❛ ✉♠ ♥♦✈♦ ♥❡❣ó❝✐♦✱ s❡❥❛ ✉♠ ♥♦✈♦ ♣r♦❝❡ss♦ ♦✉ ✉♠ ♥♦✈♦ ♣r♦❞✉t♦✱ ✉♠ ♥♦✈♦ ♠ét♦❞♦✱

t❛♥t♦ ❢❛③✳

✷✳✷✳✷ ❖ ♣❡r❢✐❧ ❡♠♣r❡❡♥❞❡❞♦r

◆❛s ✉♥✐✈❡rs✐❞❛❞❡s✱ ❝✉rs♦s✱ s❡♠✐♥ár✐♦s ❡ ❛té ❡①♣♦s✐çõ❡s s♦❜r❡ ♦ ❛ss✉♥t♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦✱

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

❡♠♣r❡❡♥❞❡❞♦r✱ ♥❡st❡ ❝♦♥t❡①t♦ sã♦ ❛♣r❡s❡♥t❛❞❛s ✈ár✐❛s ❝❛r❛❝t❡ríst✐❝❛s tr❛ç❛♥❞♦ ❛ss✐♠ ♦ ♣❡r✜❧

❡♠♣r❡❡♥❞❡❞♦r✳

❙❡❣✉♥❞♦ ❬✼❪ ✏♦ ❡♠♣r❡❡♥❞❡❞♦r é ❛q✉❡❧❡ q✉❡ ❢❛③ ❛s ❝♦✐s❛s ❛❝♦♥t❡❝❡r❡♠✱ s❡ ❛♥t❡❝✐♣❛ ❛♦s ❢❛t♦s ❡

t❡♠ ✉♠❛ ✈✐sã♦ ❢✉t✉r❛ ❞❛ ♦r❣❛♥✐③❛çã♦✑✱ ❥á ♣❛r❛ ❬✹❪ ✏♦ ❡♠♣r❡❡♥❞❡❞♦r é ❛ ♣❡ss♦❛ q✉❡ ✐♥✐❝✐❛ ♦✉ ♦♣❡r❛

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

✐♥♦✈❛♥❞♦ ❝♦♥t✐♥✉❛♠❡♥t❡✑✳

❖ ❛✉t♦r ❬✹❪ ❛♠♣❧✐❛ ♦ ❝♦♥❝❡✐t♦ ❞✐③❡♥❞♦ q✉❡ ✏♦ ❡♠♣r❡❡♥❞❡❞♦r é ❛ ♣❡ss♦❛ q✉❡ ❞❡stró✐ ❛ ♦r❞❡♠

❡❝♦♥ô♠✐❝❛ ❡①✐st❡♥t❡ ❣r❛ç❛s à ✐♥tr♦❞✉çã♦ ♥♦ ♠❡r❝❛❞♦ ❞❡ ♥♦✈♦s ♣r♦❞✉t♦s ❡ s❡r✈✐ç♦s✱ ♣❡❧❛ ❝r✐❛çã♦

❞❡ ♥♦✈❛s ❢♦r♠❛s ❞❡ ❣❡stã♦ ♦✉ ♣❡❧❛ ❡①♣❧♦r❛çã♦ ❞❡ ♥♦✈♦s r❡❝✉rs♦s✱ ♠❛t❡r✐❛✐s ❡ t❡❝♥♦❧♦❣✐❛s✑✳

❊♥✜♠ ♦ ❡♠♣r❡❡♥❞❡❞♦r é✿

✏❬. . .❪ ✉♠ ✐♥s❛t✐s❢❡✐t♦ q✉❡ tr❛♥s❢♦r♠❛ s❡✉ ✐♥❝♦♥❢♦r♠✐s♠♦ ❡♠ ❞❡s❝♦❜❡rt❛s ❡ ♣r♦♣♦s✲

t❛s ♣♦s✐t✐✈❛s ♣❛r❛ s✐ ♠❡s♠♦ ❡ ♣❛r❛ ♦s ♦✉tr♦s✳ ➱ ❛❧❣✉é♠ q✉❡ ♣r❡❢❡r❡ s❡❣✉✐r ❝❛♠✐♥❤♦s

♥ã♦ ♣❡r❝♦rr✐❞♦s✱ q✉❡ ❞❡✜♥❡ ❛ ♣❛rt✐r ❞♦ ✐♥❞❡✜♥✐❞♦✱ ❛❝r❡❞✐t❛ q✉❡ s❡✉s ❛t♦s ♣♦❞❡♠

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

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

❬✻❪

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✼

❆ ❧✐t❡r❛t✉r❛ tr❛③ t❛♠❜é♠ ✈ár✐❛s ❝❛r❛❝t❡ríst✐❝❛s ❧✐st❛❞❛s s♦❜r❡ ♦ í♠♣❡t♦ ❡♠♣r❡❡♥❞❡❞♦r✱ ❝♦♠♦

✉♠❛ r❡❝❡✐t❛ ❞❡ ❜♦❧♦✱ ♦♥❞❡ sã♦ ❡♥✉♥❝✐❛❞♦s ✈ár✐♦s q✉❡s✐t♦s ❛♣❛r❡♥t❡♠❡♥t❡ ✏♦❜r✐❣❛tór✐♦s✑✳ ❙❡❣✉♥❞♦

❬✹❪ s❡r ✉♠❛ ♣❡ss♦❛ ❝♦♠ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ r❡❛❧✐③❛çã♦✱ t❡r ❛ ❞✐s♣♦s✐çã♦ ♣❛r❛ ❛ss✉♠✐r r✐s❝♦s✱ ♣♦ss✉✐r

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

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

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

✷✳✷✳✸ ❊♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥♦ ❇r❛s✐❧

❙❡❣✉♥❞♦ ♦ ●❊▼ ✲ ●❧♦❜❛❧ ❊♥tr❡♣r❡♥❡✉rs❤✐♣ ▼♦♥✐t♦r ❬✶✸❪✱ ♣❡sq✉✐s❛ q✉❡ ♠❡❞❡ ❛ ❝❛♣❛❝✐❞❛❞❡

❡♠♣r❡❡♥❞❡❞♦r❛ ❞❡ ✈ár✐♦s ♣❛ís❡s✱ ♦ ❇r❛s✐❧ é ♦ sét✐♠♦ ❝♦❧♦❝❛❞♦ ♥♦ r❛♥❦✐♥❣ ❞❡ ♥❛çõ❡s ♠❛✐s ❡♠♣r❡✲

❡♥❞❡❞♦r❛s ❞♦ ♠✉♥❞♦✱ ♥♦ ♣❛ís ❡①✐st❡♠ ❝❡r❝❛ ❞❡ ✶✺ ♠✐❧❤õ❡s ❞❡ ❡♠♣r❡❡♥❞❡❞♦r❡s✳ ➱ ✐♠♣♦rt❛♥t❡

❢r✐s❛r q✉❡ ♣❛r❛ ♦ ●❊▼ ♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ é q✉❛❧q✉❡r t❡♥t❛t✐✈❛ ❞❡ ❝r✐❛çã♦ ❞❡ ✉♠ ♥♦✈♦ ♥❡❣ó❝✐♦

♦✉ ♥♦✈♦ ❡♠♣r❡❡♥❞✐♠❡♥t♦✱ q✉❛❧q✉❡r q✉❡ s❡❥❛ ❝♦♠♦✱ ♣♦r ❡①❡♠♣❧♦✱ ✉♠❛ ❛t✐✈✐❞❛❞❡ ❛✉tô♥♦♠❛✱ ✉♠❛

♥♦✈❛ ❡♠♣r❡s❛✱ ♦✉ ❛ ❡①♣❛♥sã♦ ❞❡ ✉♠ ❡♠♣r❡❡♥❞✐♠❡♥t♦ ❥á ❡①✐st❡♥t❡✱ ♣♦r ✉♠ ✐♥❞✐✈í❞✉♦✱ ❣r✉♣♦s ❞❡

✐♥❞✐✈í❞✉♦s ♦✉ ♣♦r ❡♠♣r❡s❛s ❥á ❡st❛❜❡❧❡❝✐❞❛s✳ ❊st❡s ❞❛❞♦s✱ ♣♦ré♠✱ sã♦ ♠✉✐t♦ ❝r✐t✐❝❛❞♦s✱ ❥á q✉❡

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

❙❡❣✉♥❞♦ ♦ ■❇●❊ ❬✶✺❪ ✏❖s ♣❡q✉❡♥♦s ♥❡❣ó❝✐♦s✱ ❢♦r♠❛❞♦s ♣♦r q✉✐t❛♥❞❛s✱ ♠❡r❝❡❛r✐❛s✱ s❛♣❛t❛✲

r✐❛s✱ ❝❛❜❡❧❡✐r❡✐r♦s✱ ❜❛③❛r❡s✱ ❛r♠❛r✐♥❤♦s✱ ❡t❝✳✱ ✈ê♠ ❣❛♥❤❛♥❞♦ ❣r❛❞❛t✐✈❛♠❡♥t❡ ♠❛✐s ♣❛rt✐❝✐♣❛çã♦

♥♦s s❡t♦r❡s ❞❡ ❝♦♠ér❝✐♦ ❡ s❡r✈✐ç♦s✱ ❛✉♠❡♥t❛♥❞♦ s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡ ❛ ❣❡r❛çã♦ ❞❡ ♣♦st♦s ❞❡ tr❛❜❛✲

❧❤♦ ❡ ❛♣r❡s❡♥t❛♥❞♦ ❝r❡s❝✐♠❡♥t♦ ❞❛ r❡❝❡✐t❛ ♦♣❡r❛❝✐♦♥❛❧ ❧íq✉✐❞❛✑✱ ✐ss♦ ♠♦str❛ ♦ ♣❡r✜❧ ❞❛s ❡♠♣r❡s❛s

❜r❛s✐❧❡✐r❛s✳

❉♦r♥❡❧❛s ❬✽❪ ❛✜r♠❛ q✉❡ ✉♠ ❞♦s ❣r❛♥❞❡s ♠♦t✐✈♦s ❞♦ ❝r❡s❝✐♠❡♥t♦ ♥♦ ♥ú♠❡r♦ ❞❡ ❡♠♣r❡s❛s

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

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

❛✈❡♥t✉r❛ ♥♦ ♠❡r❝❛❞♦✱ ✈✐s❛♥❞♦ ♠✉✐t❛s ✈❡③❡s ❛❜r✐r ♥ã♦ ✉♠❛ ❡♠♣r❡s❛✱ ♠❛s ✉♠ ✏❡♠♣r❡❣♦✑ ❡ ❛❝❛❜❛

❞❡❝r❡t❛♥❞♦ ❢❛❧ê♥❝✐❛ ❡♠ ✉♠ ♣❡rí♦❞♦ ❝✉rt♦ ❞❡ ❡①✐stê♥❝✐❛✳

❆ss✐♠ ♦ ♣❡r✜❧ ❞❛ ❣r❛♥❞❡ ♠❛✐♦r✐❛ ❞♦s ❡♠♣r❡❡♥❞❡❞♦r❡s ❜r❛s✐❧❡✐r♦s ❝♦♥s✐st❡ ❡♠ ♣❡ss♦❛s s❡♠

♠✉✐t♦ ❣r❛✉ ❞❡ ✐♥str✉çã♦✱ ♥❛ ♠❛✐♦r✐❛ ❞❛s ✈❡③❡s s❡♠ ♥❡♥❤✉♠❛ ✐♥str✉çã♦ ❛ r❡s♣❡✐t♦ ❞❡ ❣❡stã♦

♦✉ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦✳ ❖ ❙❊❇❘❆❊ ❬✸✻❪ ❡st✐♠❛ q✉❡ ❛♣❡♥❛s ✺✪ ❜✉s❝❛♠ ♦r✐❡♥t❛çã♦✱ ❛ ❣r❛♥❞❡

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

✈❡♥❞❡r✱ ❥❛♠❛✐s ♦✉✈✐✉ ❢❛❧❛r ❞❡ ✏♣❧❛♥♦ ❞❡ ♥❡❣ó❝✐♦s✑✱ ❡ ♥✉♥❝❛ ❢r❡q✉❡♥t♦✉ ✉♠❛ ✉♥✐✈❡rs✐❞❛❞❡✳

✷✳✸ ❆♥á❧✐s❡ ▼✉❧t✐✈❛r✐❛❞❛

❙❡❣✉♥❞♦ Pr❡❛r♦ ❬✸✸❪✱ ❞❡t❡r♠✐♥❛❞♦ ❢❡♥ô♠❡♥♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ❡ ♠❡❞✐❞♦ ♣♦r ❞✐❢❡r❡♥t❡s

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

❉❡ss❛ ❢♦r♠❛✱ ❛ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛ r❡♠❡t❡ ❛ ♦❜s❡r✈❛çã♦ ❞❡ ❢❡♥ô♠❡♥♦s q✉❡ ♣♦❞❡♠ s❡r ♠❡❞✐❞♦s ❛

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

❝♦♠♣❧❡①♦s✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✽ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

❉❡ ❛❝♦r❞♦ ❝♦♠ ❙t❡✐♥❡r ❬✸✾❪✱ ♦ ❣r❛♥❞❡ ♣♦t❡♥❝✐❛❧ ❞❛ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛ ❡stá ♥❛ ♥❡❝❡ss✐❞❛❞❡

❞❡ ❝♦♠♣r❡❡♥❞❡r ♦ r❡❧❛❝✐♦♥❛♠❡♥t♦ ❡♥tr❡ ❞✐✈❡rs❛s ✈❛r✐á✈❡✐s✳ ❈♦♥t✉❞♦✱ ▲♦✉r❡♥ç♦ ❡ ▼❛t✐❛s ❬✷✵❪

r❡ss❛❧t❛♠ q✉❡ ❞❡✈✐❞♦ ❛♦ ♠❛✐♦r ❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ❞✐❢❡r❡♥t❡s ✈❛r✐á✈❡✐s ❛s té❝♥✐❝❛s ❡st❛tíst✐❝❛s

♠✉❧t✐✈❛r✐❛❞❛s sã♦ ♠❛✐s ❝♦♠♣❧❡①❛s✳

P❛r❛ ❍❛✐r ❡t ❛❧✳ ❬✶✹❪✱ ❛ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛ ❝♦♥tr✐❜✉✐ ♣❛r❛ ❛ ❢♦r♠✉❧❛çã♦ ❞❡ q✉❡stõ❡s ❝♦♠✲

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

❊①✐st❡♠ ❞✐❢❡r❡♥t❡s té❝♥✐❝❛s q✉❡ ❝♦♠♣õ❡♠ ❛ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛✱ ❡♥tr❡ ❡❧❛s ❛s ♠❛✐s ✉t✐❧✐③❛❞❛s

sã♦✿ ❛♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦❀ ❡s❝❛❧♦♥❛♠❡♥t♦ ♠✉❧t✐❞✐♠❡♥s✐♦♥❛❧❀ ❛♥á❧✐s❡ ❢❛t♦r✐❛❧❀ ❛♥á❧✐s❡ ❞✐s✲

❝r✐♠✐♥❛♥t❡❀ ❝♦rr❡❧❛çã♦ ❝❛♥ô♥✐❝❛❀ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛ ❞❛ ✈❛r✐â♥❝✐❛❀ ❛♥á❧✐s❡ ❝♦♥❥✉♥t❛❀ ❛♥á❧✐s❡

❞❡ r❡❣r❡ssã♦❀ ❛♥á❧✐s❡ ❞❡ r❡❣r❡ssã♦ ❧♦❣íst✐❝❛❀ ♠♦❞❡❧❛❣❡♠ ❞❡ ❡q✉❛çõ❡s ❡str✉t✉r❛✐s ❡ ❛♥á❧✐s❡ ❞❡

❝♦rr❡s♣♦♥❞ê♥❝✐❛ ❬✸✶❪✳

❊st❛❜❡❧❡❝❡r ♦s ♦❜❥❡t✐✈♦s ❡ ❞❡✜♥✐r q✉❛❧ té❝♥✐❝❛ ❞❡ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛ s❡rá ✉t✐❧✐③❛❞❛ é ✉♠❛

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

♣♦r ❛♣r❡s❡♥t❛r❡♠ ✐♥ú♠❡r♦s ♦❜❥❡t✐✈♦s ❬✶✽❪✳

✷✳✸✳✶ ❆♥á❧✐s❡ ❞❡ ❛❣r✉♣❛♠❡♥t♦s

❆ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s✱ ❝♦♥❤❡❝✐❞❛ t❛♠❜é♠ ❝♦♠♦ ❆♥á❧✐s❡ ❞❡ ❈♦♥❣❧♦♠❡r❛❞♦s ♦✉ ❆♥á❧✐s❡

❞❡ ❈❧✉st❡r ✭❈❧✉st❡r ❆♥❛❧②s✐s✮✱ t❡♠ ❝♦♠♦ ♦❜❥❡t✐✈♦ ❞✐✈✐❞✐r ❛ ❛♠♦str❛ ♣❡sq✉✐s❛❞❛ ❡♠ ❣r✉♣♦s✱ ❞❡

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

❡ ♦s ❡❧❡♠❡♥t♦s ❡♠ ❣r✉♣♦s ❞✐st✐♥t♦s s❡❥❛♠ ❤❡t❡r♦❣ê♥❡♦s ❞✐❛♥t❡ ❛s ♠❡s♠❛s ❝❛r❛❝t❡ríst✐❝❛s✳

❆ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s ♣♦❞❡ s❡r ✉t✐❧✐③❛❞❛ ❡♠ ❞✐❢❡r❡♥t❡s s✐t✉❛çõ❡s ❡ ❝❛♠♣♦s ❞❡ ❡st✉❞♦✱

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

❞❡ ✐♥❞ústr✐❛s ❬✷✼❪✱ ❛té ♠❡s♠♦ ❡♠ ❡st✉❞♦s ❞❛ ♠❡❞✐❝✐♥❛ ❬✷✻❪✳

P❡st❛♥❛ ❡ ●❛❣❡✐r♦ ✭✷✵✶✹✮ ❛✜r♠❛♠ q✉❡ ❛ ❆♥á❧✐s❡ ❞❡ ❈❧✉st❡r é ✉♠ ♣r♦❝❡❞✐♠❡♥t♦ ❡①♣❧♦r❛tór✐♦

♠✉❧t✐✈❛r✐❛❞♦ ✭♣❡rt❡♥❝❡♥t❡ à ❢❛♠í❧✐❛ ❞❛ ❛♥á❧✐s❡ ♠✉❧t✐✈❛r✐❛❞❛✮ q✉❡ s❡r✈❡ ♣❛r❛ ❞❡t❡❝t❛r ❣r✉♣♦s

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

❘❡ss❛❧t❛ ▼❛t❛r❡③✐♦ ❬✷✸❪ q✉❡ ❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s é ✉t✐❧✐③❛❞❛ ♣❛r❛ ✉♥✐r ♦❜❥❡t♦s ❝♦♠

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

❣❡♥❡✐❞❛❞❡ ✐♥t❡r♥❛ ❡ ❛❧t❛ ❤❡t❡r♦❣❡♥❡✐❞❛❞❡ ❡①t❡r♥❛✳ ❖ ❛✉t♦r ❛✐♥❞❛ ❛✜r♠❛ q✉❡ ❛ té❝♥✐❝❛ é út✐❧

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

♣♦♣✉❧❛çõ❡s ✐♥t❡✐r❛s s❡❥❛♠ r❡❞✉③✐❞❛s ❡♠ s✉❜❣r✉♣♦s ♠❡♥♦r❡s ❡ ❡s♣❡❝í✜❝♦s✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❋r❡✐ ❬✶✷❪✱ ❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s é ❝♦♠♣♦st❛ ♣♦r ❝✐♥❝♦ ♣❛ss♦s✱ sã♦

❡❧❡s✿ ♦❜t❡♥çã♦ ❞❛ ♠❛tr✐③ ❞❡ ❞❛❞♦s❀ ♣❛❞r♦♥✐③❛çã♦ ❞❛ ♠❛tr✐③ q✉❛♥❞♦ ♥❡❝❡ssár✐♦❀ ❝á❧❝✉❧♦ ❞❛

♠❛tr✐③ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ♦✉ ❞✐ss✐♠✐❧❛r✐❞❛❞❡❀ ❡s❝♦❧❤❛ ❞♦✭s✮ ♠ét♦❞♦✭s✮ ❞❡ ❛❣r✉♣❛♠❡♥t♦✭s✮❀ ❡ ❛

❞❡❝✐sã♦ ❞♦ ♥ú♠❡r♦ ❞❡ ❣r✉♣♦s✳ ◗✉❛♥t♦ ♠❛✐♦r ❢♦r ❛ ♠❡❞✐❞❛ ❞❡ ❞✐ss✐♠✐❧❛r✐❞❛❞❡ ✭❡①❡♠♣❧♦ ❞✐stâ♥❝✐❛

❡✉❝❧✐❞✐❛♥❛✮✱ ♠❡♥♦r s❡rá ❛ s❡♠❡❧❤❛♥ç❛ ❡♥tr❡ ♦s ✐♥❞✐✈í❞✉♦s ✱♣♦ré♠ q✉❛♥t♦ ♠❛✐♦r ❢♦r ❛ ♠❡❞✐❞❛ ❞❡

s✐♠✐❧❛r✐❞❛❞❡ ✭❡①❡♠♣❧♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦✮ ♠❛✐♦r s❡♠❡❧❤❛♥ç❛ ❡♥tr❡ ♦s ✐♥❞✐✈í❞✉♦s✳

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

é ✐♠♣♦rt❛♥t❡ ❛❞♦t❛r ❝r✐tér✐♦s q✉❡ ♣♦ss❛♠ ♠❡♥s✉r❛r t❛❧ s❡♠❡❧❤❛♥ç❛✱ ♣❛r❛ ✐st♦✱ ❝♦♥s✐❞❡r❛♠✲s❡

♠❡❞✐❞❛s ❞❡ ❞✐stâ♥❝✐❛s ❝❛♣❛③❡s ❞❡ ❞❡s❝r❡✈❡r ❛ s✐♠✐❧❛r✐❞❛❞❡ ❞❛ ❛♠♦str❛ ❞✐❛♥t❡ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✾

♠❡❞✐❞❛s✳ ❚❛✐s ❝r✐tér✐♦s sã♦ ♥♦♠❡❛❞♦s ❝♦♠♦ ♠ ❡❞✐❞❛s ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❡ ❞✐ss✐♠✐❧❛r✐❞❛❞❡✳

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

s❡♠❡❧❤❛♥t❡s✳ P❛r❛ P❡st❛♥❛ ❡ ●❛❣❡✐r♦ ❬✸✷❪✱ ❛ té❝♥✐❝❛ ♣❡r♠✐t❡ ❞❡t❡❝t❛r ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s ❞❡♥tr❡

♦s ❞❛❞♦s✱ ♣♦❞❡♥❞♦ ♦s ❣r✉♣♦s s❡r❡♠ ❝♦♥st✐t✉í❞♦s ♣♦r ✈❛r✐á✈❡✐s ♦✉ ❝❛s♦s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ▼❛r♦❝♦

❬✷✶❪✱ ❡st❛ ❛♥á❧✐s❡ ❡♥✈♦❧✈❡ ❛❣r✉♣❛r s✉❥❡✐t♦s ♦✉ ✈❛r✐á✈❡✐s ❡♠ ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s ❛ ♣❛rt✐r ❞❡ ✉♠❛

♦✉ ♠❛✐s ❝❛r❛❝t❡ríst✐❝❛s ❝♦♠✉♥s✳

✷✳✸✳✷ ▼❡❞✐❞❛s ❞❡ ❞✐stâ♥❝✐❛

❙❡❣✉♥❞♦ ❋r❡✐ ❬✶✷❪ ♦s ♠ét♦❞♦s ❡st❛tíst✐❝♦s ❞❡✈❡♠ ♦r❣❛♥✐③❛r ♦s ♦❜❥❡t♦s ❡♠ ❣r✉♣♦s ❤♦♠♦❣ê♥❡♦s✱

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

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

❞✐stâ♥❝✐❛✱ ♣♦ré♠ é ✐♠♣♦rt❛♥t❡ ♦❜s❡r✈❛r s❡ ♥❛t✉r❡③❛ ❞❛s ✈❛r✐á✈❡✐s é q✉❛❧✐t❛t✐✈❛ ♦✉ q✉❛♥t✐t❛t✐✈❛✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❱✐❡✐r❛ ❬✹✵❪ ✈❛r✐á✈❡✐s q✉❛♥t✐t❛t✐✈❛s sã♦ ❛q✉❡❧❛s ❡①♣r❡ss❛s ♣♦r ♠❡✐♦ ❞❡ ♥ú♠❡r♦s

❡ q✉❡ ♣♦ss✉❡♠ s✐❣♥✐✜❝❛❞♦ ❡♠ ❞❡t❡r♠✐♥❛❞❛ ❡s❝❛❧❛ ♥✉♠ér✐❝❛✳ ❊①✐st❡♠ ❞✐❢❡r❡♥t❡s ♠ét♦❞♦s ♣❛r❛ ♦

❝á❧❝✉❧♦ ❞❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ✈❛r✐á✈❡✐s q✉❛♥t✐t❛t✐✈❛s✱ ❡♥tr❡ ❡❧❡s ❡stá ❛ ❞✐stâ♥❝✐❛ ❡✉❝❧✐❛♥❛ ❡ t❛♠❜é♠

❛ ❞✐stâ♥❝✐❛ ❡✉❝❧✐❞✐❛♥❛ ♣❛❞r♦♥✐③❛❞❛✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❍❛✐r ❡t ❛❧✳ ❬✶✹❪ ❛ ❞✐stâ♥❝✐❛ ❡✉❝❧✐❞✐❛♥❛ t❛♠❜é♠ é r❡❝♦♥❤❡❝✐❞❛ ❝♦♠♦ ❞✐stâ♥❝✐❛

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

r❡tâ♥❣✉❧♦✱ ♣♦❞❡♥❞♦ s❡r ❣❡♥❡r❛❧✐③❛❞♦ ❡♠ ❝❛s♦s ❞❡ ♠❛✐s ❞❡ ❞✉❛s ✈❛r✐á✈❡✐s✳

❉❡♣♦✐s ❞❡ s❡❧❡❝✐♦♥❛❞❛ ❛ ♠❡❞✐❞❛ ❞❡ ❞✐stâ♥❝✐❛ é ✐♠♣♦rt❛♥t❡ ❛ ❛✈❛❧✐❛çã♦ ❞❛s ❣r❛♥❞❡③❛s ❞❛s

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

❞♦s ❛❣r✉♣❛♠❡♥t♦s✱ ✉♠❛ ✈❡③ q✉❡ ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ♠❛✐♦r ❞✐s♣❡rsã♦✱ ♦✉ s❡❥❛✱ ♠❛✐♦r❡s ❞❡s✈✐♦s

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

P❛r❛ q✉❡ ❛ ❣r❛♥❞❡③❛ ❞❛s ✈❛r✐á✈❡✐s ♥ã♦ ❛❢❡t❡ ❛ ❢♦r♠❛çã♦ ❞♦s ❣r✉♣♦s é ♥❡❝❡ssár✐♦ ♣❛❞r♦♥✐③❛r

♦s ❞❛❞♦s✱ ❞❡ ❢♦r♠❛ q✉❡ t♦❞❛s ❛s ✐♥❢♦r♠❛çõ❡s ❛♣r❡s❡♥t❛r❡♠ ❛ ♠❡s♠❛ ❡s❝❛❧❛✳ ❙❡❣✉♥❞♦ ❍❛✐r ❡t

❛❧✳ ❬✶✹❪ ❛ ❢♦r♠❛ ♠❛✐s ♦ ❝♦♠✉♠ ❞❡ ♣❛❞r♦♥✐③❛çã♦ é ❛ s✉❜♠✐ssã♦ ❞❛ ♠é❞✐❛ ❡ ❞✐✈✐sã♦ ♣❡❧♦ ❞❡s✈✐♦

♣❛❞rã♦ ♣❛r❛ ❝❛❞❛ ✈❛r✐á✈❡❧✱ ♠ét♦❞♦ ❝♦♥❤❡❝✐❞♦ ❝♦♠♦ ❡s❝♦r❡s ❩✳

✷✳✸✳✸ ▼ét♦❞♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦s

❙❡❣✉♥❞♦ ▼✐♥❣♦t✐ ❬✷✺❪ ♦s ♠ét♦❞♦s ❞❡ ❛❣r✉♣❛♠❡♥t♦s sã♦ té❝♥✐❝❛s ✉t✐❧✐③❛❞❛s ♣❛r❛ ❛ ❝♦♥str✉çã♦

❞♦s ❝♦♥❣❧♦♠❡r❛❞♦s✱ ❡st❡s sã♦ ❝❧❛ss✐✜❝❛❞♦s ❝♦♠♦ té❝♥✐❝❛s ❤✐❡rárq✉✐❝❛s ❡ ♥ã♦ ❤✐❡rárq✉✐❝❛s✳ ❖s

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

❛ s❡r❡♠ ❢♦r♠❛❞♦s✱ ❧♦❣♦✱ ❛ té❝♥✐❝❛ é ✉t✐❧✐③❛❞❛ ❡♠ ♣❡sq✉✐s❛s ❡①♣❧♦r❛tór✐❛s ❝✉❥♦ ♦ ♦❜❥❡t✐✈♦ é

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

▼✐♥❣♦t✐ ❬✷✺❪ r❡ss❛❧t❛ q✉❡ ♦s ♠ét♦❞♦s ❤✐❡rárq✉✐❝♦s sã♦ ❞✐✈✐❞✐❞♦s ❡♠ ❛❣❧♦♠❡r❛t✐✈♦s ❡ ❞✐✈✐s✐✈♦s✱

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

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

✐s♦❧❛❞♦ ✭❋✐❣✉r❛ ✷✳✶✮✳ ❉❡ss❛ ❢♦r♠❛✱ ♦s ✐♥❞✐✈í❞✉♦s ✈ã♦ s❡ ✉♥✐♥❞♦ ❡ ❢♦r♠❛♥❞♦ ♦s ❣r✉♣♦s ❞❡ ❛❝♦r❞♦

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

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✶✵ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

❝❛❞❛ ❡❧❡♠❡♥t♦ é ❝♦♥s✐❞❡r❛❞♦ ✉♠ ❝❧✉st❡r ❞❡ t❛♠❛♥❤♦ ✶ ❡ ♥♦ ú❧t✐♠♦ ❡stá❣✐♦ ❢♦r♠❛✲s❡ ✉♠ ❣r✉♣♦

❝♦♠ t♦❞♦s ♦s ❡❧❡♠❡♥t♦s ❞❛ ❛♠♦str❛✳

P❛r❛ q✉❡ s❡❥❛ ♣♦ssí✈❡❧ ❛ ❢♦r♠❛çã♦ ❞♦s ❝♦♥❣❧♦♠❡r❛❞♦s ♦s ♠ét♦❞♦s ❤✐❡rárq✉✐❝♦s sã♦ ❝♦♥st✐t✉í✲

❞♦s ♣♦r s❡q✉ê♥❝✐❛s✱ ♣❛r❛ ✐ss♦✱ ♦ ♣r✐♠❡✐r♦ ♣❛ss♦ é ❝♦♥s✐❞❡r❛r ❛ ❡①✐stê♥❝✐❛ ❞❡ ✈ár✐♦s ❣r✉♣♦s✳ ❉❡ss❛

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

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

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

❋✐❣✉r❛ ✷✳✶✿ ▼♦❞❡❧♦ ❞❡ ✉♠ ❞❡♥❞♦❣r❛♠❛✱ s❡✉s ❝♦♠♣♦♥❡♥t❡s ❡ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❈❧✉st❡rs ❍✐❡rár✲
q✉✐❝♦s ❆❣❧♦♠❡r❛t✐✈♦ ❡ ❉✐✈✐s✐✈♦✳

❈♦♠♦ r❡s✉❧t❛❞♦ ❞❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s✱ t❡♠✲s❡ ♦ ❞❡♥❞♦❣r❛♠❛✱ q✉❡ ❛♣r❡s❡♥t❛ ♦ ❛r✲

r❛♥❥♦ ❡♥tr❡ ♦s ♦❜❥❡t♦s ❡♠ ✉♠❛ ❡s❝❛❧❛ ❞❡ ❞✐stâ♥❝✐❛✳ ❖ ❞❡♥❞♦❣r❛♠❛ é ✉♠ ❣rá✜❝♦ ❡♠ ❢♦r♠❛ ❞❡

ár✈♦r❡ ♥♦ q✉❛❧ ❛ ❡s❝❛❧❛ ✈❡rt✐❝❛❧ ✐♥❞✐❝❛ ♦ ♥í✈❡❧ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ✭♦✉ ❞✐ss✐♠✐❧❛r✐❞❛❞❡✮✳ ◆♦ ❡✐①♦

❤♦r✐③♦♥t❛❧✱ sã♦ ♠❛r❝❛❞♦s ♦s ❡❧❡♠❡♥t♦s ❛♠♦str❛✐s ♥✉♠❛ ♦r❞❡♠ ❝♦♥✈❡♥✐❡♥t❡ r❡❧❛❝✐♦♥❛❞❛ à ❤✐s✲

tór✐❛ ❞❡ ❛❣r✉♣❛♠❡♥t♦✳ ❆s ❧✐♥❤❛s ✈❡rt✐❝❛✐s✱ ♣❛rt✐♥❞♦ ❞♦s ❡❧❡♠❡♥t♦s ❛♠♦str❛✐s ❛❣r✉♣❛❞♦s✱ tê♠

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

❞✐stâ♥❝✐❛ ❞♦ ❛❣r✉♣❛♠❡♥t♦ ♦✉ ♦ ♥í✈❡❧ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❬✷✺❪✳

✷✳✸✳✹ ▼ét♦❞♦s ❞❡ ❛❣r✉♣❛♠❡♥t♦s ❤✐❡rárq✉✐❝♦s ❛❣❧♦♠❡r❛t✐✲

✈♦s

❖s ♠ét♦❞♦s ❞❡ ❛❣r✉♣❛♠❡♥t♦s ♠❛✐s ✉t✐❧✐③❛❞♦s sã♦ ♦s ❍✐❡rárq✉✐❝♦s ❛❣❧♦♠❡r❛t✐✈♦s✳ ❉❡ ❛❝♦r❞♦

❝♦♠ ❬✶❪✱ ❞❡♥tr❡ ♦s ▼ét♦❞♦s ❍✐❡rárq✉✐❝♦s ❛❣❧♦♠❡r❛t✐✈♦s ♠❛✐s ✉t✐❧✐③❛❞♦s✱ ❡stã♦✿ ▲✐❣❛çã♦ s✐♠✲

♣❧❡s ✭❝♦♥❤❡❝✐❞♦ t❛♠❜é♠ ❝♦♠♦ ❙✐♥❣❧❡ ▲✐♥❦❛❣❡ ♦✉ ❈r✐tér✐♦ ❞♦ ❱✐③✐♥❤♦ ♠❛✐s Pró①✐♠♦✮❀ ▲✐❣❛çã♦

❈♦♠♣❧❡t❛ ✭❝♦♥❤❡❝✐❞♦ t❛♠❜é♠ ❝♦♠♦ ❈♦♠♣❧❡t❡ ▲✐♥❦❛❣❡ ♦✉ ❈r✐tér✐♦ ❞♦ ❱✐③✐♥❤♦ ♠❛✐s ❉✐st❛♥t❡✮❀

▲✐❣❛çã♦ ▼é❞✐❛ ✭♦✉ ❯P●▼❆✲ ❯♥✇❡✐❣❤t❡❞ P❛✐r ●r♦✉♣ ▼❡t❤♦❞ ✇✐t❤ ❆r✐t❤♠❡t✐❝ ▼❡❛♥✮❀ ▼ét♦❞♦

❞♦ ❈❡♥tr♦✐❞❡ ✭♦✉ ❯P●▼❈✮❀ ▲✐❣❛çã♦ ▼❡❞✐❛♥❛❀ ❡ ❈r✐tér✐♦ ❞❡ ❲❛r❞✳

◆❡st❛ ♣❡sq✉✐s❛ ❢♦✐ ❛♣❧✐❝❛❞♦ ♦ ▼ét♦❞♦ ❤✐❡rárq✉✐❝♦ ❛❣❧♦♠❡r❛t✐✈♦ ❞❛ ▲✐❣❛çã♦ ▼é❞✐❛ ✉♠❛ ✈❡③

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

❈♦❢❡♥ét✐❝❛✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛ ✶✶

✷✳✹ ▼ét♦❞♦ ❞❛ ▲✐❣❛çã♦ ♠é❞✐❛

❆ ❧✐❣❛çã♦ ♠é❞✐❛ ❡♥tr❡ ❝❧✉st❡rs é ✉♠ ♠ét♦❞♦ ♥ã♦✲♣♦♥❞❡r❛❞♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ❛♦s ♣❛r❡s✱

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

❧❛r✐❞❛❞❡ ♣♦r ✈❛❧♦r❡s ❡①tr❡♠♦s ✭♠á①✐♠♦ ♦✉ ♠í♥✐♠♦✮ ❬✺❪✳ ❊st❡ ♠ét♦❞♦ tr❛t❛ ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡

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

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

❆ ❣r❛♥❞❡ ✈❛♥t❛❣❡♠ ❞❡st❡ ❝r✐tér✐♦ é t♦r♥❡❛r ❛s ❝♦♥s❡q✉ê♥❝✐❛s ❞❛ ❡①✐stê♥❝✐❛ ❞❡ ✈❛❧♦r❡s ❡①tr❡✲

♠♦s ❡ ❝♦♥s✐❞❡r❛r t♦❞❛ ❛ ✐♥❢♦r♠❛çã♦ ❞♦s ❣r✉♣♦s✳ ❙ó q✉❡✱ ❞❡♣❡♥❞❡♥❞♦ ❞♦ t✐♣♦ ❞❡ ❝❧✉st❡r q✉❡ s❡

❡s♣❡r❛ ♦❜t❡r✱ ❡st❛ ♣r♦♣r✐❡❞❛❞❡ t❛♠❜é♠ ♣♦❞❡ s❡r ✈✐st❛ ❝♦♠♦ ✉♠❛ ❞❡s✈❛♥t❛❣❡♠ ❬✸✹❪✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✶✷ ❋✉♥❞❛♠❡♥t❛çã♦ ❚❡ór✐❝❛

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



▼❡t♦❞♦❧♦❣✐❛ ✶✸

✸✳ ▼❡t♦❞♦❧♦❣✐❛

✸✳✶ ❇❛s❡ ❞❡ ❞❛❞♦s

P❛r❛ ❝♦♥str✉çã♦ ❞❡st❡ tr❛❜❛❧❤♦ ❢♦r❛♠ ✉t✐❧✐③❛❞♦s ❞❛❞♦s s❡❝✉♥❞ár✐♦s ♦❜t✐❞♦s ❞✐r❡t❛♠❡♥t❡ ❞❛

♣á❣✐♥❛ ❞❡ ❉❛❞♦s ❆❜❡rt♦s ❞♦ ●♦✈❡r♥♦ ❋❡❞❡r❛❧ ✭❤tt♣✿✴✴❞❛❞♦s✳❣♦✈✳❜r✴t❛❣✴■❇●❊✮ q✉❡ ♣♦ss✉✐ ❧✐✈r❡

❛❝❡ss♦✱ s❡♠ r❡str✐çõ❡s ❞❡ ❧✐❝❡♥ç❛s✱ ♣❛t❡♥t❡s ♦✉ ♠❡❝❛♥✐s♠♦s ❞❡ ❝♦♥tr♦❧❡✳ ❖s ❞❛❞♦s tê♠ ❝♦♠♦ ❜❛s❡

♦ ■P❈❆ ✭❮♥❞✐❝❡ ❞❡ Pr❡ç♦s ❛♦ ❈♦♥s✉♠✐❞♦r ❆♠♣❧♦✮ r❡s♣♦♥sá✈❡❧ ❡♠ ♠❡❞✐r ❛ ✈❛r✐❛çã♦ ❞♦s ♣r❡ç♦s

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

❛ ♠♦❞✐✜❝❛çã♦ ❞♦s ✈❛❧♦r❡s ❝♦♠♣❛r❛♥❞♦ ❞❡ ✉♠ ♠ês ❛ ♦✉tr♦✳ ❖ ■❇●❊ ✭■♥st✐t✉t♦ ❇r❛s✐❧❡✐r♦ ❞❡

●❡♦❣r❛✜❛ ❡ ❊st❛tíst✐❝❛✮ ❝♦♥stró✐ ❛ ❝❡st❛ ❞❡ ♣r♦❞✉t♦s ❡ s❡r✈✐ç♦s ❝♦♥s✉♠✐❞♦s ♣❡❧❛ ♣♦♣✉❧❛çã♦ ❡

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

❞❡ P❖❋ ✭P❡sq✉✐s❛ ❞❡ ❖rç❛♠❡♥t♦ ❋❛♠✐❧✐❛r✮✳

P❛r❛ ❛♥á❧✐s❡ ❞♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥♦ ❇r❛s✐❧✱❢♦✐ ✉t✐❧✐③❛❞♦ ❞❛❞♦s s❡❝✉♥❞ár✐♦s ❞✐r❡t❛♠❡♥t❡

❞❛ ♣✉❜❧✐❝❛çã♦ ❞♦ ●❊▼✱ q✉❡ ❡✈✐❞❡♥❝✐❛♠ r❡✢❡①♦s ❞♦ ❝❡♥ár✐♦ ♠❛❝r♦❡❝♦♥ô♠✐❝♦ ❜r❛s✐❧❡✐r♦✳ P❛r❛ ❛

❛♥á❧✐s❡ ❞♦s ❞❛❞♦s r❡❧❛❝✐♦♥❛❞♦s às ❡✈✐❞ê♥❝✐❛s ❞❛s ❛t✐✈✐❞❛❞❡s ❡♠♣r❡❡♥❞❡❞♦r❛s ❢♦✐ ✉t✐❧✐③❛❞♦ ♦ t❡st❡

t✲❙t✉❞❡♥t ❝♦♠ ❛♥á❧✐s❡s ❡st❛tíst✐❝❛s ✐♥❞✐❝❛♥❞♦ ❛ s✐❣♥✐✜❝â♥❝✐❛ ❞❛s ♠♦t✐✈❛çõ❡s ❡♠♣r❡❡♥❞❡❞♦r❛s ✕

♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r ♥❡❝❡ss✐❞❛❞❡✳

❖ ■P❈❆ ♠♦str❛ ❛ ✈❛r✐❛çã♦ ❞❛s ❝❛t❡❣♦r✐❛s ❞❡ ❝♦♥s✉♠♦✱ sã♦ ❡❧❛s✿ ❛❧✐♠❡♥t❛çã♦ ❡ ❜❡❜✐❞❛s✱

❤❛❜✐t❛çã♦✱ ❛rt✐❣♦s ❞❡ r❡s✐❞ê♥❝✐❛✱ ✈❡st✉ár✐♦✱ tr❛♥s♣♦rt❡s✱ s❛ú❞❡ ❡ ❝✉✐❞❛❞♦s ♣❡ss♦❛✐s✱ ❞❡s♣❡s❛s

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

♥♦✈❡ r❡❣✐õ❡s ❜r❛s✐❧❡✐r❛s q✉❡ sã♦✿ ❘❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s ❞❡ ❇❡❧é♠✱ ❋♦rt❛❧❡③❛✱ ❘❡❝✐❢❡✱ ❙❛❧✈❛❞♦r✱

❇❡❧♦ ❍♦r✐③♦♥t❡✱ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✱ ❙ã♦ P❛✉❧♦✱ ❈✉r✐t✐❜❛ ❡ P♦rt♦ ❆❧❡❣r❡✳

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

tr❛❜❛❧❤♦✳ Pr✐♠❡✐r❛♠❡♥t❡✱ ❛s ❝❛t❡❣♦r✐❛s ❞❡ ❝♦♥s✉♠♦ ❞♦ ■P❈❆ ❢♦r❛♠ ♥♦♠❡❛❞❛s ❝♦♠♦ ✈❛r✐á✈❡✐s ❡

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

❞❡s❝r✐t✐✈♦✱ ❜❛s❡❛♥❞♦✲ s❡ ♥♦ ❝á❧❝✉❧♦ ❞❛ ♠é❞✐❛ ❛r✐t♠ét✐❝❛✱ ❞❡s✈✐♦ ♣❛❞rã♦✱ ❝♦❡✜❝✐❡♥t❡ ❞❡ ✈❛r✐❛çã♦

❡ r❡♣r❡s❡♥t❛çã♦ ❣rá✜❝❛ ❞♦s ❞❛❞♦s✳

❈♦♠♦ ♦ ✐♥t✉✐t♦ ❞❛ ♣❡sq✉✐s❛ é ✐❞❡♥t✐✜❝❛r q✉❛✐s ❛s r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s ❛♣r❡s❡♥t❛♠ ❝♦♠✲

♣♦rt❛♠❡♥t♦ s✐♠✐❧❛r ❞✐❛♥t❡ ♦ ■P❈❆✱ ♦s ❞❛❞♦s ❢♦r❛♠ ❛♥❛❧✐s❛❞♦s ♠❡❞✐❛♥t❡ ❛♣❧✐❝❛çã♦ ❞❛ ❆♥á❧✐s❡

❞❡ ❱❛r✐â♥❝✐❛✱ t❡st❡ t✲❙t✉❞❡♥t ❡ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✶✹ ▼❡t♦❞♦❧♦❣✐❛

✸✳✷ ▼❡❞✐❞❛s ❞❡ ❙✐♠✐❧❛r✐❞❛❞❡ ❡ ❉✐ss✐♠✐❧❛r✐❞❛❞❡

◗✉❛♥❞♦ s❡ ✉s❛♠ ♠ét♦❞♦s ❞❡ ❛❣r✉♣❛♠❡♥t♦s ❤✐❡rárq✉✐❝♦s ❛❣❧♦♠❡r❛t✐✈♦s✱ é ♣r❡❝✐s♦ ❛❣r✉♣❛r

♦s ❞❛❞♦s ❝♦♠ ❜❛s❡ ♥❛ ♣r♦①✐♠✐❞❛❞❡ ♠út✉❛ ♦✉ ♥❛ s✐♠✐❧❛r✐❞❛❞❡✳ ❙❡❣✉♥❞♦ ❬✷✺❪✱ é ♥❡❝❡ssár✐♦

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

❝❛r❛❝t❡ríst✐❝❛s q✉❡ ♥❡❧❡s ❢♦r❛♠ ♠❡❞✐❞❛s✳ ❙❡✱ ♣❛r❛ ❝❛❞❛ ❡❧❡♠❡♥t♦ ❛♠♦str❛❧✱ tê♠✲s❡ ✐♥❢♦r♠❛çõ❡s

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

s❡r ❢❡✐t❛ ❛tr❛✈és ❞❡ ♠❡❞✐❞❛s ♠❛t❡♠át✐❝❛s ✭♠étr✐❝❛s✮✱ q✉❡ ♣♦ss✐❜✐❧✐t❛♠ ❛ ❝♦♠♣❛r❛çã♦ ❞❡ ✈❡t♦r❡s✱

❞❡ ♦❜s❡r✈❛çõ❡s ❞♦s ❡❧❡♠❡♥t♦s ❛♠♦str❛✐s ❡ ❛❣r✉♣❛♠ ❛q✉❡❧❡s ❞❡ ♠❡♥♦r ❞✐stâ♥❝✐❛✳ ◗✉❛♥❞♦ ❛s

✈❛r✐á✈❡✐s ❡♠ ❡st✉❞♦ ♣♦ss✉❡♠ ♣r♦♣r✐❡❞❛❞❡s ♠étr✐❝❛s ❡✴♦✉ q✉❛♥t✐t❛t✐✈❛s✱ ✉♠ ♠♦❞♦ ó❜✈✐♦ ❞❡ s❡

r❡✢❡t✐r ❛ ♣r♦①✐♠✐❞❛❞❡ ❞❡ ❞♦✐s ♦❜❥❡t♦s é ❝♦♠ ✉♠❛ ♠❡❞✐❞❛ ❞❡ ❞✐stâ♥❝✐❛✳ ❆✐♥❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❬✷✺❪✱

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

❞✉❛s ❢♦r♠❛s ❞❡ tr❛t❛♠❡♥t♦✿ ♦✉ tr❛♥s❢♦r♠❛♠✲♥❛s ❡♠ ✈❛r✐á✈❡✐s q✉❛♥t✐t❛t✐✈❛s ❡ ✉s❛♠✲s❡ ♠❡❞✐❞❛s

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

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

r❡♣r❡s❡♥t❛❞❛s ♣♦r ✈❛r✐á✈❡✐s ❜✐♥ár✐❛s ❞♦ t✐♣♦ 0 ♦✉ 1✳

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

é ♥❡❝❡ssár✐♦ q✉❡ s❡ ❞❡❝✐❞❛ ❛ ♣r✐♦r✐ ❛ ♠❡❞✐❞❛ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ♦✉ ❞✐ss✐♠✐❧❛r✐❞❛❞❡ q✉❡ s❡rá ✉t✐❧✐③❛❞❛✱

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

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✷✺❪✱ ❛s ♠❡❞✐❞❛s ❞❡ ❞✐stâ♥❝✐❛s sã♦ ♠❡❞✐❞❛s ❞❡ ❞✐ss✐♠✐❧❛r✐❞❛❞❡ ❡✱ ❧♦❣♦✱ q✉❛♥t♦

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

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

p✲✈❛r✐á✈❡✐s ❛❧❡❛tór✐❛s ❡♠ ❝❛❞❛ ✉♠ ❞❡❧❡s✱ ♣❛r❛ ❝❛❞❛ ❡❧❡♠❡♥t♦ ❛♠♦str❛❧ j✱ t❡♠✲s❡ ♦ ✈❡t♦r ❞❡

♠❡❞✐❞❛s Xj✱ ❞❡✜♥✐❞♦ ♣♦r✿

Xj = [X1j, X2j, · · · , Xpj]
′

, sendo j = 1, 2, · · · , n.

❊st❛❜❡❧❡❝✐❞❛ ❛ ♠❡❞✐❞❛ ❞❡ ♣❛r❡❝❡♥ç❛✱ é ❝♦♥str✉í❞❛ ❛ ♠❛tr✐③ ❞❡ ❞✐stâ♥❝✐❛s✱ q✉❡ é ✉♠❛ ♠❛tr✐③

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

❯♠❛ ✐❧✉str❛çã♦ ❞❛ ♠❛tr✐③ é ❛♣r❡s❡♥t❛❞❛ ♥❛ ✜❣✉r❛ ✸✳✶✳ ➱ ✐♠♣♦rt❛♥t❡ ❞❡st❛❝❛r q✉❡ q✉❛❧q✉❡r

♠❡❞✐❞❛ ❞❡ ❞✐stâ♥❝✐❛ ✉s❛❞❛ ♣❛r❛ ✈❛r✐á✈❡✐s q✉❛♥t✐t❛t✐✈❛s ♣♦❞❡ s❡r tr❛♥s❢♦r♠❛❞❛ ♥✉♠ ❝♦❡✜❝✐❡♥t❡

❞❡ s✐♠✐❧❛r✐❞❛❞❡✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



▼❡t♦❞♦❧♦❣✐❛ ✶✺

❋✐❣✉r❛ ✸✳✶✿ ▼❛tr✐③ ❞❡ ❞✐stâ♥❝✐❛s ❡♥tr❡ ✹ ❡❧❡♠❡♥t♦s✳
❋♦♥t❡✿ ▼■◆●❖❚■✱ ❙✳❆✳✱ ✷✵✵✼✳

❆ ❞✐stâ♥❝✐❛ ❊✉❝❧✐❞✐❛♥❛ ❡♥tr❡ ❞♦✐s ❡❧❡♠❡♥t♦sXl ❡Xk✱ l 6= k✱ é ❞❡✜♥✐❞❛ ♣♦r ♠❡✐♦ ❞❛ ❡①♣r❡ssã♦✿

dXl,Xk
=

√

√

√

√

p
∑

i=1

(Xil −Xik)2

♦✉ s❡❥❛✱ ♦s ❞♦✐s ❡❧❡♠❡♥t♦s ❛♠♦str❛✐s sã♦ ❝♦♠♣❛r❛❞♦s ❡♠ ❝❛❞❛ ✈❛r✐á✈❡❧ ♣❡rt❡♥❝❡♥t❡ ❛♦ ✈❡t♦r ❞❡

♦❜s❡r✈❛çõ❡s✳

❆ ❞✐stâ♥❝✐❛ ❡✉❝❧✐❞✐❛♥❛ ♥ã♦ ♣r❡s❡r✈❛ ❛ ♦r❞❡♠ ❞❛s ❞✐stâ♥❝✐❛s ❝♦♠ ❛ ♠✉❞❛♥ç❛ ❞❡ ❡s❝❛❧❛✱ ❡✱

❝♦♠♦ ❛s ✈❛r✐á✈❡✐s X sã♦ ❢r❡q✉❡♥t❡♠❡♥t❡ ♠❡❞✐❞❛s ❡♠ ✉♥✐❞❛❞❡s ❞✐❢❡r❡♥t❡s✱ é ❝♦♠✉♠ ♣r♦❝❡❞❡r✲s❡

à ♣❛❞r♦♥✐③❛çã♦ ❞❛s ✈❛r✐á✈❡✐s ❛♥t❡s ❞❡ s❡ ♦❜t❡r ♦ ✈❛❧♦r ❞❛s ❞✐stâ♥❝✐❛s✳ ❆ss✐♠✱ ❛tr✐❜✉✐✲s❡ ♣❡s♦

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

♣❛❞r♦♥✐③❛çã♦✱ ♥❛ ❞❡t❡r♠✐♥❛çã♦ ❞❛ ♣r♦①✐♠✐❞❛❞❡ r❡❧❛t✐✈❛ ❞♦s ♦❜❥❡t♦s ♥♦ ❡s♣❛ç♦✳ ❆ tr❛♥s❢♦r♠❛çã♦

❞❡ ❞❛❞♦s ♠❛✐s ❞✐❢✉♥❞✐❞❛ é ❛ ♣❛❞r♦♥✐③❛çã♦ ❞❛s ✈❛r✐á✈❡✐s✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ ❢ór♠✉❧❛ Zj =
Xi

σ̂j

✱ ❡♠

q✉❡ σj é ♦ ❞❡s✈✐♦ ♣❛❞rã♦ ❛ss♦❝✐❛❞♦ à ❥✲és✐♠❛ ❝❛r❛❝t❡ríst✐❝❛✳

✸✳✸ ❈♦❡❢✐❝✐❡♥t❡ ❞❡ ❈♦rr❡❧❛çã♦ ❈♦❢❡♥ét✐❝♦

❯♠ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ♥❡♠ s❡♠♣r❡ é ✉♠❛ ♠❡❞✐❞❛ ❛♣r♦♣r✐❛❞❛ ❞❡ s✐♠✐❧❛r✐❞❛❞❡✱ ❡❧❡ é

✉♠❛ ♠❡❞✐❞❛ ❞❡ ❝♦✈❛r✐â♥❝✐❛ q✉❡ é t❛♠❜é♠ ✉♠ t✐♣♦ ❞❡ ♣r♦①✐♠✐❞❛❞❡✱ ♠❛s ♥ã♦ ♥❡❝❡ss❛r✐❛♠❡♥t❡ ❞❡

s✐♠✐❧❛r✐❞❛❞❡✳ ◗✉❛♥❞♦ ❛s ✈❛r✐á✈❡✐s sã♦ q✉❛♥t✐t❛t✐✈❛s✱ ✉♠❛ ♠❡❞✐❞❛ ❞❡ r❡❧❛❝✐♦♥❛♠❡♥t♦ ♥❛t✉r❛❧ é

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

à r❡❧❛çã♦ ❧✐♥❡❛r✳ ◗✉❛♥t♦ ♠❛✐♦r ❢♦r ♦ ✈❛❧♦r ❞♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ❡♠ ✈❛❧♦r ❛❜s♦❧✉t♦✱ ♠❛✐♦r

s❡rá ❛ ♣r♦①✐♠✐❞❛❞❡ ❡♥tr❡ ❛s ✈❛r✐á✈❡✐s✱ ✐st♦ é✱ ♠❛✐s ❧✐♥❡❛r♠❡♥t❡ r❡❧❛❝✐♦♥❛❞❛s ❡❧❛s ❡st❛rã♦✳ ❖

❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥ é ❞❛❞♦ ♣♦r✿

r =

∑

(xi − x̄)(yi − ȳ)
√

∑

(xi − x̄)2(yi − ȳ)2

❙❡❣✉♥❞♦ ❬✸❪✱ ❛ ❝♦rr❡❧❛çã♦ ❝♦❢❡♥ét✐❝❛ ❡q✉✐✈❛❧❡ à ❝♦rr❡❧❛çã♦ ❞❡ P❡❛rs♦♥ ❡♥tr❡ ❛ ♠❛tr✐③ ❞❡

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

♠❛✐s ♣ró①✐♠❛ ❞❡ ✶✱ ♠❡♥♦r s❡rá ❛ ❞✐st♦rçã♦ ♣r♦✈♦❝❛❞❛ ♣❡❧♦ ❛❣r✉♣❛♠❡♥t♦ ❞♦s ✐♥❞✐✈í❞✉♦s✳ ❆

❝♦rr❡❧❛çã♦ ❝♦❢❡♥ét✐❝❛ ♠❡❞❡ ♦ ❣r❛✉ ❞❡ ❛❥✉st❡ ❡♥tr❡ ❛ ♠❛tr✐③ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ♦r✐❣✐♥❛❧ ✭♠❛tr✐③ ❙✮

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✶✻ ▼❡t♦❞♦❧♦❣✐❛

❡ ❛ ♠❛tr✐③ r❡s✉❧t❛♥t❡ ❞❛ s✐♠♣❧✐✜❝❛çã♦ ♣r♦♣♦r❝✐♦♥❛❞❛ ♣❡❧♦ ♠ét♦❞♦ ❞❡ ❛❣r✉♣❛♠❡♥t♦ ✭♠❛tr✐③ ❈✮✳

◆♦ ❝❛s♦✱ ❈ é ❛q✉❡❧❛ ♦❜t✐❞❛ ❛♣ós ❛ ❝♦♥str✉çã♦ ❞♦ ❞❡♥❞r♦❣r❛♠❛✳ ❚❛❧ ❝♦rr❡❧❛çã♦ ❢♦✐ ❝❛❧❝✉❧❛❞❛

✉s❛♥❞♦✿

rcof =

∑n−1

i=1

∑n

j=i+1
(cij − c̄)(sij − s̄)

√

∑n−1

i=1

∑n

j=i+1
(cij − c̄)2

√

∑n−1

i=1

∑n

j=i+1
(sij − s̄)2

❡♠ q✉❡✿

cij✿ ✈❛❧♦r ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❡♥tr❡ ♦s ✐♥❞✐✈í❞✉♦s i ❡ j✱ ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ♠❛tr✐③ ❝♦❢❡♥ét✐❝❛❀

sij✿ ✈❛❧♦r ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❡♥tr❡ ♦s ✐♥❞✐✈í❞✉♦s i ❡ j✱ ♦❜t✐❞♦s ❛ ♣❛rt✐r ❞❛ ♠❛tr✐③ ❞❡ s✐♠✐❧❛r✐❞❛❞❡❀

c̄ =
2

n(n− 1)

n−1
∑

i=1

n
∑

j=i+1

cij

s̄ =
2

n(n− 1)

n−1
∑

i=1

n
∑

j=i+1

sij

❬✶✾❪ ❛✜r♠❛ q✉❡✱ ❝♦♠♦ ♦ ❞❡♥❞r♦❣r❛♠❛ é ✉♠❛ s✐♠♣❧✐✜❝❛çã♦ ❡♠ ❞✉❛s ❞✐♠❡♥sõ❡s ❞❡ ✉♠❛ r❡❧❛çã♦

♥✲❞✐♠❡♥s✐♦♥❛❧✱ é ✐♥❡✈✐tá✈❡❧ q✉❡ ❛❧❣✉♠❛s ❞✐st♦rçõ❡s q✉❛♥t♦ à s✐♠✐❧❛r✐❞❛❞❡ ❛♣❛r❡ç❛♠✳ ❆ ♠❡❞✐❞❛

❞❡ t❛❧ ❞✐st♦rçã♦ ♣♦❞❡ s❡r ♦❜t✐❞❛ ♣❡❧♦ ❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ❝♦❢❡♥ét✐❝♦ ❡♥tr❡ ♦s ✈❛❧♦r❡s ❞❛

♠❛tr✐③ ✐♥✐❝✐❛❧ ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❡ ❛q✉❡❧❡s ❞❡r✐✈❛❞♦s ❞♦ ❞❡♥❞r♦❣r❛♠❛✳

❬✸✽❪✱ ❝✐t❛❞♦ ♣♦r ❬✷✺❪✱ ❞✐③ q✉❡ ❝♦❡✜❝✐❡♥t❡s ❞❡ ❛ss♦❝✐❛çã♦ ♥ã♦ ♣❛r❛♠étr✐❝♦s ❝♦♠♦ ♦ ❞❡ ❙♣❡❛r♠❛♥

❡ ♦ ❞❡ ❑❡♥❞❛❧❧ t❛♠❜é♠ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ♣❛r❛ ♦ ❛❣r✉♣❛♠❡♥t♦ ❞❛s ✈❛r✐á✈❡✐s q✉❛♥t✐t❛t✐✈❛s✳

❊①✐st❡♠ ❛❧❣✉♠❛s ♠❡❞✐❞❛s ❞❡ s✐♠✐❧❛r✐❞❛❞❡ ❡s♣❡❝í✜❝❛s ♣❛r❛ ✈❛r✐á✈❡✐s ❝❛t❡❣ór✐❝❛s✱ ❝♦♠♦ ♦ ❝♦❡✜✲

❝✐❡♥t❡ q✉✐✲q✉❛❞r❛❞♦✱ ♦ ❞❡ ❝♦♥t✐♥❣ê♥❝✐❛ ❞❡ P❡❛rs♦♥ ❡ ♦ ❞❡ ❝♦♥❝♦r❞â♥❝✐❛ ❞❡ ❑❛♣♣❛✳

✸✳✹ ❆♥á❧✐s❡ ❞❡ ❱❛r✐â♥❝✐❛ ✭❆◆❖❱❆✮

❆ ❆♥á❧✐s❡ ❞❡ ❱❛r✐â♥❝✐❛ ✭❆♥❛❧②s✐s ♦❢ ❱❛r✐❛♥❝❡ ✕ ❆◆❖❱❆✮ r❡♣r❡s❡♥t❛ ✉♠ t❡st❡ ✉t✐❧✐③❛❞♦ ♣❛r❛

❝♦♠♣❛r❛r ♠é❞✐❛s ❡♠ ♠❛✐s ❞❡ ❞✉❛s ♣♦♣✉❧❛çõ❡s✳ ❬✷✷❪ ❞❡✜♥✐✉ ❛ ❆◆❖❱❆ s❡♥❞♦ ✉♠ ♠ét♦❞♦ ❡st❛tís✲

t✐❝♦✱ q✉❡✱ ♣♦r ♠❡✐♦ ❞❡ t❡st❡ ❞❡ ✐❣✉❛❧❞❛❞❡ ❞❡ ♠é❞✐❛s✱ ✈❡r✐✜❝❛ s❡ ❢❛t♦r❡s ✭✈❛r✐á✈❡✐s ✐♥❞❡♣❡♥❞❡♥t❡s✮

♣r♦❞✉③❡♠ ♠✉❞❛♥ç❛s s✐st❡♠át✐❝❛s ❡♠ ❛❧❣✉♠❛ ✈❛r✐á✈❡❧ ❞❡ ✐♥t❡r❡ss❡ ✭✈❛r✐á✈❡❧ ❞❡♣❡♥❞❡♥t❡✮✳ ❖s

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

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

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

❆◆❖❱❆✿ ❛s ❛♠♦str❛s ❛♥❛❧✐s❛❞❛s ❞❡✈❡♠ s❡r ❡s❝♦❧❤✐❞❛s ❞❡ ♠❛♥❡✐r❛ ❛❧❡❛tór✐❛ ❡ ✐♥❞❡♣❡♥❞❡♥t❡s❀ ❛s

♣♦♣✉❧❛çõ❡s tê♠ ❞✐str✐❜✉✐çã♦ ♥♦r♠❛❧❀ ❤♦♠♦❣❡♥❡✐❞❛❞❡ ❞❛s ✈❛r✐â♥❝✐❛s ❡♥tr❡ ♦s ❣r✉♣♦s✳

❆s ❤✐♣ót❡s❡s ❞❛ ❆◆❖❱❆ sã♦✿

H0✿ ❆s ♠é❞✐❛s ❞♦s ❦ tr❛t❛♠❡♥t♦s sã♦ ✐❣✉❛✐s❀ H1✿ ♣❡❧♦ ♠❡♥♦s ❞✉❛s ❞❛s ♠é❞✐❛s ❞♦s ❦

tr❛t❛♠❡♥t♦s é ❞✐❢❡r❡♥t❡ ❞❛s ❞❡♠❛✐s✳ ◗✉❛♥❞♦ ♦s r❡s✉❧t❛❞♦s ❞❛ ❆♥á❧✐s❡ ❞❡ ❱❛r✐â♥❝✐❛ ✐♥❞✐❝❛ ❛

r❡❥❡✐çã♦ ❞❡ H0✱ ♣♦❞❡ ❝♦♥❝❧✉✐r q✉❡ ♦ ❢❛t♦r ❝♦♥s✐❞❡r❛❞♦ t❡♠ ✐♥✢✉ê♥❝✐❛ s♦❜r❡ ❛ ✈❛r✐á✈❡❧ ❡st✉❞❛❞❛✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✾❪✱ ♦ t❡st❡ ❆◆❖❱❆ é ❛♣❧✐❝❛❞♦ ♣❛r❛ t❡st❛r s❡ ✈ár✐♦s ❣r✉♣♦s ❞❡ ♦❜s❡r✈❛çõ❡s

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



▼❡t♦❞♦❧♦❣✐❛ ✶✼

♣r♦✈ê♠ ❞❡ ❞✐str✐❜✉✐çõ❡s ❝♦♠ ❛ ♠❡s♠❛ ♠é❞✐❛❀ ♥❛ ❛♥á❧✐s❡ ❞❡ ✈❛r✐â♥❝✐❛ ❝❛❧❝✉❧❛✲s❡ ✉♠❛ ❡st❛tíst✐❝❛

❋❀ s❡ ❛ ❤✐♣ót❡s❡ ♥✉❧❛ é ✈❡r❞❛❞❡✐r❛ ❡ ❛s ♠é❞✐❛s ❞❡ t♦❞♦s ♦s ❣r✉♣♦s sã♦ r❡❛❧♠❡♥t❡ ✐❣✉❛✐s✱ ❡♥tã♦ ❛

❡st❛tíst✐❝❛ ❋ t❡rá ❞✐str✐❜✉✐çã♦ ❋ ❡❀ s❡ ❛ ❡st❛tíst✐❝❛ ❋ ❝❛❧❝✉❧❛❞❛ é s✉♣❡r✐♦r ❛♦ ✈❛❧♦r ❝rít✐❝♦✱ ❡♥tã♦

s❡ r❡❥❡✐t❛ ❛ ❤✐♣ót❡s❡ ♥✉❧❛✱ ❞❡ q✉❡ ❛s ♠é❞✐❛s ❞♦s ❣r✉♣♦s s❡❥❛♠ ❛s ♠❡s♠❛s✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✶✽ ▼❡t♦❞♦❧♦❣✐❛

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙ ✶✾

✹✳ ❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙

❖s ❞❛❞♦s ❞♦ ♣r❡s❡♥t❡ ❡st✉❞♦ r❡❢❡r❡♠✲s❡ à ♠é❞✐❛ ❞♦ ■P❈❆✲✶✺✱ ♦❜t✐❞❛ ♥♦s ✸ ❛♥♦s ❝♦♥s✐❞❡r❛❞♦s

✭❏❛♥❡✐r♦ ✷✵✶✹ ❛ ❏❛♥❡✐r♦ ✷✵✶✻✮ ❡♠ ❝❛❞❛ ❝✐❞❛❞❡✱ ♣❛r❛ ❝❛❞❛ ❝❛t❡❣♦r✐❛✳ Pr✐♠❡✐r❛♠❡♥t❡ ❢♦✐ r❡❛❧✐③❛❞♦

✉♠ ❡st✉❞♦ ❞❡s❝r✐t✐✈♦ ❞♦s ❞❛❞♦s ✹✳✶✳

❚❛❜❡❧❛ ✹✳✶✿ ❘❡s✉♠♦ ❞❡s❝r✐t✐✈♦ ❞♦s ❞❛❞♦s r❡❢❡r❡♥t❡ à ♠é❞✐❛ ❞❛ ✐♥✢❛çã♦ ♥♦ ♣❡rí♦❞♦ ✭❞❡ ❏❛♥❡✐r♦
✷✵✶✹ ❛ ❥❛♥❡✐r♦ ✷✵✶✻✮ ❡♠ ❝❛❞❛ ❝✐❞❛❞❡✳

❈✐❞❛❞❡s ▼é❞✐❛ ❱❛r✐â♥❝✐❛
❇❡❧é♠ ✲ P❆ 3, 68 4, 52
❋♦rt❛❧❡③❛ ✲ ❈❊ 3, 91 7, 99
❘❡❝✐❢❡ ✲ P❊ 3, 95 4, 51
❙❛❧✈❛❞♦r ✲ ❇❆ 4, 05 5, 92
❇❡❧♦ ❍♦r✐③♦♥t❡ ✲ ▼● 4, 15 6, 14
❘✐♦ ❞❡ ❏❛♥❡✐r♦ ✲ ❘❏ 4, 18 7, 79
❙ã♦ P✉❧♦ ✲ ❙P 4, 2 8, 49
❈✉r✐t✐❜❛ ✲ P❘ 4, 66 9, 6
P♦rt♦ ❆❧❡❣r❡ ✲ ❘❙ 4, 36 8, 46

❆♥❛❧✐s❛♥❞♦ ♦s ❞❛❞♦s ❞❛ ❚❛❜❡❧❛ ♦❜s❡r✈♦✉✲s❡ q✉❡ ❛ ❝✐❞❛❞❡ ❞❡ ❈✉r✐t✐❜❛ ❛♣r❡s❡♥t♦✉ ❛ ♠❛✐♦r

❞✐s♣❡rsã♦ ❞♦s ❞❛❞♦s ✭✈❛r✐â♥❝✐❛ ❂ 9, 60✮✱ ✐♥❞✐❝❛♥❞♦ q✉❡ ♦ ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ ❞❡ ✉♠❛ ❝❛✲

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

❛s ❝❛t❡❣♦r✐❛s ❆❧✐♠❡♥t❛çã♦ ❡ ❇❡❜✐❞❛s✱ ❍❛❜✐t❛çã♦✱ ❱❡st✉ár✐♦✱ ❙❛ú❞❡ ❡ ❈✉✐❞❛❞♦s ♣❡ss♦❛✐s✳ ■ss♦

❥✉st✐✜❝❛ q✉❡✱ ❡♠ ♠é❞✐❛✱ ❡st❛ ❝✐❞❛❞❡ s❡ ❞❡st❛❝♦✉ ❞❛s ❞❡♠❛✐s ❛t✐♥❣✐♥❞♦ ♦ ♠❛✐♦r ✈❛❧♦r ✭4, 66✮✳

❆ ❝✐❞❛❞❡ ❞❡ P♦rt♦ ❆❧❡❣r❡ ❛♣r❡s❡♥t♦✉ ❛ s❡❣✉♥❞❛ ♠❛✐♦r ❞✐s♣❡rsã♦ ❞♦s ❞❛❞♦s ✭✈❛r✐â♥❝✐❛ ❂

8, 46✮✱ ✐♥❞✐❝❛♥❞♦ q✉❡ ♦ ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ ❞❡ ✉♠❛ ❝❛t❡❣♦r✐❛ ♣❛r❛ ♦✉tr❛ ✈❛r✐❛ ♠✉✐t♦✳ ❆♣r❡✲

s❡♥t♦✉ ♦ ♠❛✐♦r ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ ♣❛r❛ ❛ ❝❛t❡❣♦r✐❛ ❆rt✐❣♦s ❞❡ ❘❡s✐❞ê♥❝✐❛✳ ■ss♦ ❥✉st✐✜❝❛

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

♠é❞✐♦ ❞❡ ✭4, 36✮✳

❆ ❝✐❞❛❞❡ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦ ❛♣r❡s❡♥t♦✉ ♠❛✐♦r ♠é❞✐❛ ❞❡ ✐♥✢❛çã♦ ♣❛r❛ ❚r❛♥s♣♦rt❡✭4, 64✮ ❡

❊❞✉❝❛çã♦ ✭7, 52✮ q✉❡ ❛s ❞❡♠❛✐s ❝✐❞❛❞❡s✳ ❏á ❛ ❝✐❞❛❞❡ ❞❡ ❋♦rt❛❧❡③❛ ❛♣r❡s❡♥t♦✉ ♠❛✐♦r ♠é❞✐❛ ❞❡

✐♥✢❛çã♦ ♣❛r❛ ❉❡s♣❡s❛s P❡ss♦❛✐s q✉❡ ❛s ❞❡♠❛✐s ❝✐❞❛❞❡s ✭6, 12✮✳ ❆ ❝✐❞❛❞❡ ❞❡ ❘❡❝✐❢❡ ❛♣r❡s❡♥t♦✉

♠❛✐♦r ♠é❞✐❛ ❞❡ ✐♥✢❛çã♦ ♣❛r❛ ❈♦♠✉♥✐❝❛çã♦ ✭0, 97✮ q✉❡ ❛s ❞❡♠❛✐s ❝✐❞❛❞❡s✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✷✵ ❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙

❚❛❜❡❧❛ ✹✳✷✿ ❘❡s✉♠♦ ❞❡s❝r✐t✐✈♦ ❞♦s ❞❛❞♦s r❡❢❡r❡♥t❡ á ♠é❞✐❛ ❞❛ ✐♥✢❛çã♦ ♥♦ ♣❡rí♦❞♦ ❞❡ ✭❏❛♥❡✐r♦
✷✵✶✹ ❛ ❥❛♥❡✐r♦ ✷✵✶✻✮ ❡♠ ❝❛❞❛ ❝✐❞❛❞❡✱ ♣❛r❛ ❝❛❞❛ ❝❛t❡❣♦r✐❛✳

❊st❛tíst✐❝❛s ❆❧✐♠❡♥t❛çã♦ ❍❛❜✐t❛çã♦ ❆rt✐❣♦s ❱❡st✉ár✐♦ ❚r❛♥s♣♦rt❡s
❡ ❜❡❜✐❞❛s ❞❡ r❡s✐❞ê♥❝✐❛

▼í♥✐♠♦ 4, 08 6, 47 2, 27 −0, 55 2, 72
✶♦ ◗✉❛rt✐❧ 5, 12 7, 32 2, 89 0, 71 2, 77
▼é❞✐❛ 5, 36 7, 96 3, 18 0, 98 3, 47
▼❡❞✐❛♥❛ 5, 45 7, 68 3, 19 1, 04 3, 33
✸♦ ◗✉❛rt✐❧ 5, 70 8, 57 3, 46 1, 54 4, 11
▼á①✐♠♦ 6, 19 10, 43 4, 24 1, 95 4, 64

❊st❛tíst✐❝❛s ❙❛ú❞❡ ❡ ❉❡s♣❡s❛s ❊❞✉❛❝❛çã♦ ❈♦♠✉♥✐❝❛çã♦
❝✉✐❞❛❞♦s ❡s♣❡❝✐❛✐s ♣❡ss♦❛✐s

▼í♥✐♠♦ 3, 97 4, 26 5, 29 −1, 05
✶♦ ◗✉❛rt✐❧ 4, 04 5, 04 5, 91 −0, 87
▼é❞✐❛ 4, 35 5, 33 6, 61 −0, 10
▼❡❞✐❛♥❛ 4, 29 5, 24 6, 86 −0, 02
✸♦ ◗✉❛rt✐❧ 4, 52 5, 78 7, 36 0, 49
▼á①✐♠♦ 5, 08 6, 12 7, 52 0, 97

➪ s❡❣✉✐r ❢♦✐ ❛♣❧✐❝❛❞♦ ❛ ❆◆❖❱❆ ✭❚❛❜❡❧❛ ✹✳✸✮ ♥♦ ❞❡❧✐♥❡❛♠❡♥t♦ ❡♠ ❜❧♦❝♦s ❝❛s✉❛❧✐③❛❞♦s ✭❉❇❈✮✱

s❡♥❞♦ q✉❡ ♦s ♠❡s❡s sã♦ ❛s r❡♣❡t✐çõ❡s ✭✐❣✉❛❧ ❛ ✷✺✮✱ ✉♠ tr❛t❛♠❡♥t♦ ✭❝✐❞❛❞❡s✱ ❝♦♠ ♥♦✈❡ ♥í✈❡✐s✮ ❡

♦s ❜❧♦❝♦s sã♦ ❛s ❝❛t❡❣♦r✐❛s ❞❡ ❝♦♥s✉♠♦ ✭♥♦✈❡ ♥í✈❡✐s✮ ❞❡ ♠♦❞♦ q✉❡ ❡♠ ❝❛❞❛ ❜❧♦❝♦ ❡♥❝♦♥tr❛♠✲s❡

t♦❞♦s ♦s tr❛t❛♠❡♥t♦s✳ ❖s ❞❛❞♦s ❞♦ ♣r❡s❡♥t❡ ❡st✉❞♦ ❢♦r❛♠ ❝♦♠♣✉t❛❞♦s ❞❡ ❢♦r♠❛ q✉❡ ♦ r❡❣✐str♦

❞❡ ❝❛❞❛ ♠ês é ❛ ♠é❞✐❛ ❞❡ t♦❞♦s ♦s ✷✺ ♠❡s❡s ❡♥tr❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✶✹ ❡ ❥❛♥❡✐r♦ ❞❡ ✷✵✶✻✳

❚❛❜❡❧❛ ✹✳✸✿ ❆◆❖❱❆ r❡❢❡r❡♥t❡ à ♠é❞✐❛ ❞❛ ✐♥✢❛çã♦ ♥♦ ♣❡rí♦❞♦ ❞❡ ✭❏❛♥❡✐r♦ ✷✵✶✹ ❛ ❏❛♥❡✐r♦ ✷✵✶✻✮
❡♠ ❝❛❞❛ ❝✐❞❛❞❡✱ ♣❛r❛ ❝❛❞❛ ❝❛t❡❣♦r✐❛

❋❛t♦r ❞❡ ●r❛✉s ❞❡ ❙♦♠❛ ❞❡ ◗✉❛❞r❛❞♦ ❊st❛tíst✐❝❛ ❋ ♣✲✈❛❧♦r
❱❛r✐❛çã♦ ❧✐❜❡r❞❛❞❡ q✉❛❞r❛❞♦s ♠é❞✐♦
❈✐❞❛❞❡s 8 5, 6474 0, 7059 1, 465 0, 1879

❈❛t❡❣♦r✐❛s 8 476, 635 59, 5793 123, 6 0, 000000
❞❡ ❈♦♥s✉♠♦
❘❡sí❞✉♦s 64 30, 8491 0, 4820
❚♦t❛❧ 80 513, 131

❆♣❧✐❝❛♥❞♦ ♦ ❚❡st❡ ❋ ❞❛ ❆◆❖❱❆✱ ❝♦♥st❛t♦✉✲s❡ q✉❡ ❛♦ ♥í✈❡❧ ❞❡ 5% ❡ 1% ❞❡ s✐❣♥✐✜❝â♥❝✐❛

❛❝❡✐t❛✲s❡ ❛ ❍✐♣ót❡s❡ ♥✉❧❛ ♣❛r❛ ❛s ❝✐❞❛❞❡s✱ ♣♦rt❛♥t♦ ❛s ♠é❞✐❛s ❡♥tr❡ ❛s ❝✐❞❛❞❡s sã♦ ✐❣✉❛✐s✱ ♥ã♦

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

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

❖s r❡sí❞✉♦s sã♦ ♥♦r♠❛❧♠❡♥t❡ ❞✐str✐❜✉í❞♦s ❡ ✐♥❞❡♣❡♥❞❡♥t❡s✱ ❝♦♠♦ ♣♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♣❡❧♦s

❣rá✜❝♦s ◗◗✲P❧♦t✱ ❍✐st♦❣r❛♠❛ ❡ ♣❧♦t❛❣❡♠ ❞♦s r❡sí❞✉♦s ✹✳✶✭❛✮ ✹✳✷✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙ ✷✶

✭❛✮ ●rá✜❝♦ ❞❛ Pr♦❜❛❜✐❧✐❞❛❞❡ ◆♦r♠❛❧ ❞♦s r❡sí✲
❞✉♦s

✭❜✮ ●rá✜❝♦ ❍✐st♦❣r❛♠❛ ❞♦s r❡sí❞✉♦s✳

❋✐❣✉r❛ ✹✳✶✿ ◆♦r♠❛❧✐❞❛❞❡ ❞♦s r❡sí❞✉♦s

❋✐❣✉r❛ ✹✳✷✿ ●rá✜❝♦ ❞♦s ❘❡sí❞✉♦s ✈❡rs✉s ♦s ❱❛❧♦r❡s ❆❥✉st❛❞♦s

❋♦✐ r❡❛❧✐③❛❞❛ ❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s✱ s❡♥❞♦ ✉t✐❧✐③❛❞♦ ♦ ▼ét♦❞♦ ❤✐❡ráq✉✐❝♦ ❯P●▼❆

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

✭❈❈❈❂ 79, 32%✮✱✐♥❞✐❝❛♥❞♦✱ ♣♦rt❛♥t♦✱ ❜♦❛ ❝♦♥s✐stê♥❝✐❛ ❞♦s ❛❣r✉♣❛♠❡♥t♦s ❡ ♣♦✉❝❛ ❞✐st♦rçã♦

❛♣ós ❛ ❢♦r♠❛çã♦ ❞♦s ❣r✉♣♦s ❞❛s r❡❣✐õ❡s ♠❡tr♦♣♦❧✐t❛♥❛s✳

◆♦ ❞❡♥❞r♦❣r❛♠❛ r❡s✉❧t❛♥t❡ ❞❛ ❆♥á❧✐s❡ ❞❡ ❆❣r✉♣❛♠❡♥t♦s ✭❋✐❣✉r❛ ✸✳✶✮✱ ♦❜s❡r✈❛✲s❡ q✉❡✱ ❛

s✉❜❞✐✈✐sã♦ ❞❛s ❝✐❞❛❞❡s ❞❡♥tr♦ ❞♦s ❣r✉♣♦s ♠❛♥t❡✈❡ ❛ ❝❧❛ss✐✜❝❛çã♦ ❡♠ r❡❧❛çã♦ à ♠é❞✐❛ ♦❜t✐❞❛ ♥❛

❛♥á❧✐s❡ ❞❡s❝r✐t✐✈❛ ✭❚❛❜❡❧❛s ✹✳✶ ❡ ✹✳✷✮✳

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✷✷ ❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙

❋✐❣✉r❛ ✹✳✸✿ ❉❡♥❞♦❣r❛♠❛

❆♥❛❧✐s❛♥❞♦ ♦ ❞❡♥❞♦❣r❛♠❛✱ q✉❡ t❛♠❜é♠ é ❞❡s❝r✐t♦ ♥❛ ❚❛❜❡❧❛ ✭✹✳✸✮ ❝♦♥st❛t♦✉✲s❡ q✉❡ ✱♦s

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

❚❛❜❡❧❛ ✹✳✹✿ ❈♦♠♣♦s✐çã♦ ❞♦s ❛❣r✉♣❛♠❡♥t♦s ❢♦r♠❛❞♦s ♣❡❧❛ ❛♥á❧✐s❡ ❞❡ ❝❧✉st❡r
●r✉♣♦ ✶ ●r✉♣♦ ✷ ●r✉♣♦ ✸ ●r✉♣♦ ✹ ●r✉♣♦ ✺
❇❡❧é♠✕P❆ ❋♦rt❛❧❡③❛✲❈❊ ❙❛❧✈❛❞♦r✲❇❆ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✲❘❏ ❈✉r✐t✐❜❛✲P❘
❘❡❝✐❢❡ ✕P❊ ❇❡❧♦ ❍♦r✐③♦♥t❡✲▼● ❙ã♦ P❛✉❧♦✲❙P

P♦rt♦ ❆❧❡❣r❡✲❘❙

❆♣ós r❡❛❧✐③❛r ✉♠ ♣❛r❛❧❡❧♦ ❡♥tr❡ ♦ ■P❈❆✲✶✺ ❡ ♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥♦ ❇r❛s✐❧ ❝❡rt✐✜❝♦✉✲ s❡

✱❝♦♥❢♦r♠❡ ✐❧✉str❛❞♦ ♥♦ ❣rá✜❝♦ ❞❡ ❧✐♥❤❛ ❋✐❣✉r❛ ✭✹✳✹✮✱ q✉❡ ❛ t❛①❛ ❞❡ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ✐♥✐❝✐❛❧✱

s❡❥❛ ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ♦✉ ♣♦r ♥❡❝❡ss✐❞❛❞❡✱ ❡♥tr❡ ♦s ❛♥♦s ❞❡ ✷✵✶✹ ❡ ✷✵✶✺ t❡✈❡ ✉♠❛ q✉❡❞❛ ❞❛ t❛①❛

❞❡ ❡♠♣r❡❡♥❞❡❞♦r❡s ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡✱ ❡st❛✱ ♣❡r♠❛♥❡❝❡✉ ❝♦♥st❛♥t❡ ♥♦ ❛♥♦ ❞❡ ✷✵✶✻✳ ❏á ❛ t❛①❛

❞❡ ♥♦✈♦s ❡♠♣r❡❡♥❞❡❞♦r❡s ♣♦r ♥❡❝❡ss✐❞❛❞❡ ❛✉♠❡♥t♦✉ ❡♥tr❡ ♦s ❛♥♦s ❞❡ ✷✵✶✹ ❡ ✷✵✶✺✱ ♣r♦ss❡❣✉✐♥❞♦

❝♦♥st❛♥t❡ ♥♦ ❛♥♦ ❞❡ ✷✵✶✻✳

❖ ❢❛t♦ ❞❡ss❛s t❛①❛s t❡r❡♠ s❡ ♠❛♥t✐❞♦ ❝♦♥st❛♥t❡s ❡♠ ✷✵✶✻ ♣♦❞❡ s❡r ❡①♣❧✐❝❛❞♦ ♣❡❧❛ ✐♥❢♦r♠❛✲

çã♦ r❡❧❛❝✐♦♥❛❞❛ à ❞❡s❛❝❡❧❡r❛çã♦ ❞❛ ✐♥✢❛çã♦ ❡♠ ✷✵✶✻✱ ♠❡❞✐❞❛ ♣❡❧♦ ■P❈❆✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❬✶✼❪✱

❝♦♦r❞❡♥❛❞♦r❛ ❞❡ í♥❞✐❝❡s ❞❡ ♣r❡ç♦s ❞♦ ■❇●❊✱ ❛ tr❛❥❡tór✐❛ ❞❛ ✐♥✢❛çã♦ ❡♠ ✷✵✶✻ ❢♦✐ ❞❡ ❞❡s❛❝❡❧❡r❛✲

çã♦✳ ❖ ❢❡♥ô♠❡♥♦ ❛❥✉❞♦✉ t❛♥t♦ ♥❛ tré❣✉❛ ❞♦s ❛❧✐♠❡♥t♦s q✉❛♥t♦ ♥♦ ❛rr❡❢❡❝✐♠❡♥t♦ ❞❛ ❞❡♠❛♥❞❛✱

s❡❣✉♥❞♦ ❛ ❝♦♦r❞❡♥❛❞♦r❛✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙ ✷✸

❋✐❣✉r❛ ✹✳✹✿ ▼♦t✐✈❛çã♦ ❞❡ ❡♠♣r❡❡♥❞❡❞♦r❡s ❜r❛s✐❧❡✐r♦s ♣❛r❛ ♥♦✈♦s ♥❡❣ó❝✐♦s

P♦r ♠❡✐♦ ❞♦ t❡st❡ t✲❙t✉❞❡♥t✱ ❛♣❧✐❝❛❞♦ s♦❜r❡ ♦s s❡❣♠❡♥t♦s✴❛t✐✈✐❞❛❞❡s q✉❡ ♠❛✐s s❡ ❞❡st❛❝❛r❛♠

❝♦♠♦ ♥♦✈♦s ❡♠♣r❡❡♥❞✐♠❡♥t♦s✱ ♥♦ ♣❡rí♦❞♦ ✭✷✵✶✹✲✷✵✶✻✮✱ ❜✉s❝♦✉✲s❡ ❛♥❛❧✐s❛r s❡ ❛ ♠é❞✐❛ ✭♣❛r❛ ❡ss❛s

❛t✐✈✐❞❛❞❡s✮ ❞♦s ❡♠♣r❡❡♥❞❡❞♦r❡s ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r ♥❡❝❡ss✐❞❛❞❡ ❞✐❢❡r✐r❛♠ ❡st❛t✐st✐❝❛♠❡♥t❡

❡♥tr❡ s✐ ✭❚❛❜❡❧❛ ✹✳✺✮✳

❚❛❜❡❧❛ ✹✳✺✿ ❆♥á❧✐s❡ ❞❛s ♠é❞✐❛s ❞♦s ❡♠♣r❡❡♥❞❡❞♦r❡s ❞❡ ♥♦✈♦s ♥❡❣ó❝✐♦s ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r
♥❡❝❡ss✐❞❛❞❡ ♣❛r❛ ❛s ❛t✐✈✐❞❛❞❡s✴s❡❣♠❡♥t♦s q✉❡ ♠❛✐s s❡ ❞❡st❛❝❛r❛♠ ❡♥tr❡ ✷✵✶✹✲✷✵✶✻✳

❆t✐✈✐❞❛❞❡s✴❙❡❣♠❡♥t♦s P♦r P♦r ♣✲✈❛❧♦r ✭❜✐❧❛t❡r❛❧✮
❖♣♦rt✉♥✐❞❛❞❡ ◆❡❝❡ss✐❞❛❞❡

❆▲■▼❊◆❚❮❈■❖
▼é❞✐❛ 17, 4333 7, 8 0, 1003 ♥s

❱❛r✐â♥❝✐❛ 14, 3633 47, 07

❙❊❘❱■➬❖❙ ❉❖▼➱❙❚■❈❖❙
▼é❞✐❛ 4, 8667 16, 3 0.0039 ✯✯

❱❛r✐â♥❝✐❛ 0, 4433 10, 47

❙❊❘❱■➬❖❙ ❊❙❚➱❚■❈❖❙
▼é❞✐❛ 8 8, 8333 0, 5276 ♥s

❱❛r✐â♥❝✐❛ 1, 24 3, 1233

❈❖❙▼➱❚■❈❖❙ ❊ ❍■●■❊◆❊ P❊❙❙❖❆▲
▼é❞✐❛ 4, 6333 3, 8 0, 7104 ♥s

❱❛r✐â♥❝✐❛ 0, 3033 11, 08

❱❊❙❚❯➪❘■❖ ❊ ❆❈❊❙❙Ó❘■❖❙
▼é❞✐❛ 6, 6667 5, 9333 0, 6568 ♥s

❱❛r✐â♥❝✐❛ 4, 3033 2, 7233

❋♦♥t❡✿ ❞❛❞♦s ❞❛ ♣❡sq✉✐s❛
✯✯ p < 0, 01 ❡ ♥s ✕ ♥ã♦ s✐❣♥✐✜❝❛t✐✈♦ ♣❡❧♦ t❡st❡ t✲❙t✉❞❡♥t✳

❈♦♠ ❛ ❛♣❧✐❝❛çã♦ ❞♦ t❡st❡ t✲❙t✉❞❡♥t à t♦❞❛s ❛t✐✈✐❞❛❞❡s✴s❡❣♠❡♥t♦s q✉❡ ♠❛✐s s❡ ❞❡st❛❝❛r❛♠

♥❛ ❛❜❡rt✉r❛ ❞❡ ♥♦✈♦s ♥❡❣ó❝✐♦s ♥♦ ♣❡rí♦❞♦ ❛♥❛❧✐s❛❞♦✱ q✉❛✐s s❡❥❛♠✱ s❡r✈✐ç♦s ❛❧✐♠❡♥tí❝✐♦s❀ s❡r✈✐ç♦s

❞♦♠ést✐❝♦s❀ s❡r✈✐ç♦s ❡stét✐❝♦s❀ ❝♦s♠ét✐❝♦s ❡ ❤✐❣✐❡♥❡ ♣❡ss♦❛❧❀ ❡ ✈❡st✉ár✐♦ ❡ ❛❝❡ssór✐♦s✱ ♥♦t❛✲s❡ q✉❡

❢♦✐ ♣♦ssí✈❡❧ ❛ ✐❞❡♥t✐✜❝❛çã♦ ❞❡ ✈❛r✐á✈❡✐s q✉❡ ♣♦ss✐❜✐❧✐t❛r❛♠ ❛ ✈❡r✐✜❝❛çã♦ ❞❛s ❞✐❢❡r❡♥ç❛s ❡♥tr❡ ♦

❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r ♥❡❝❡ss✐❞❛❞❡✳

P♦r ♠❡✐♦ ❞♦ t❡st❡✱ ✈❡r✐✜❝♦✉✲s❡ q✉❡ ❛♣❡♥❛s ❛ ❛t✐✈✐❞❛❞❡✴s❡❣♠❡♥t♦ ❞❡ ❙❡r✈✐ç♦s ❉♦♠ést✐❝♦s

❇❛❝❤❛r❡❧❛❞♦ ❡♠ ❊st❛tíst✐❝❛



✷✹ ❘❊❙❯▲❚❆❉❖❙ ❊ ❉■❙❈❯❙❙Õ❊❙

❞❡♠♦str♦✉ ♣✲✈❛❧♦r s✐❣♥✐✜❝❛t✐✈♦ ✭0, 0039✮✱ ❛♦ ♥í✈❡❧ ❞❡ 1% ❞❡ s✐❣♥✐✜❝â♥❝✐❛✳ ■ss♦ q✉❡r ❞✐③❡r q✉❡

❛ ❞✐❢❡r❡♥ç❛ ❞❡ ♠é❞✐❛ ✭11, 43%✮ ❢♦✐ ♠✉✐t♦ s✐❣♥✐✜❝❛t✐✈❛ s♦♠❡♥t❡ ♣❛r❛ ❛ ❛t✐✈✐❞❛❞❡✴s❡❣♠❡♥t♦ ❞❡

❙❡r✈✐ç♦s ❉♦♠ést✐❝♦s✱ ✉♠❛ ✈❡③ q✉❡ ❛ ♠é❞✐❛ ❞❛ t❛①❛ ♣❛r❛ ❡ss❡ ❡♠♣r❡❡♥❞✐♠❡♥t♦ ♣♦r ♥❡❝❡ss✐✲

❞❛❞❡ ✭16, 3%✮ ❢♦✐ ♠✉✐t♦ ♠❛✐♦r à ♠♦t✐✈❛çã♦ ❞❡ ❡♠♣r❡❡♥❞❡r ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ✭4, 87%✮ ❝♦♥❢♦r♠❡

●❊▼ ✭✷✵✶✹✱ ✷✵✶✺✱ ✷✵✶✻✮✳ ◆❛s ♦✉tr❛s ❛t✐✈✐❞❛❞❡s✴s❡❣♠❡♥t♦s ♥ã♦ ❢♦r❛♠ ❞❡t❡❝t❛❞❛s ❞✐❢❡r❡♥ç❛s

s✐❣♥✐✜❝❛t✐✈❛s ❡♥tr❡ ❛s ♠é❞✐❛s ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r ♥❡❝❡ss✐❞❛❞❡✳

❊ss❡ r❡s✉❧t❛❞♦ ❡①♣õ❡ ♦ r❡✢❡①♦ ❞♦ ❝❡♥ár✐♦ ❡❝♦♥ô♠✐❝♦ ❞♦s ú❧t✐♠♦s ❛♥♦s✱ ♦♥❞❡ ♦ tr❛❜❛❧❤❛❞♦r

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

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

♠❡r❝❛❞♦ ✐♥❢♦r♠❛❧✱ ❛ r❛③ã♦ ♣❛r❛ ❝♦♥t✐♥✉❛r ❣❡r❛♥❞♦ ❡♠♣r❡❣♦ ❡ r❡♥❞❛ ❬✶✸❪✳

❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❯❜❡r❧â♥❞✐❛ ✲ ❋❛❝✉❧❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛



❈♦♥❝❧✉sõ❡s ✷✺

✺✳ ❈♦♥❝❧✉sõ❡s

❆ ♣❛rt✐r ❞❛s ❝✐❞❛❞❡s ❢♦r♠♦✉ s❡ ♦ ❞❡♥❞♦❣r❛♠❛ ♣❡❧♦ ♠ét♦❞♦ ❞❛ ❧✐❣❛çã♦ ♠é❞✐❛✱ ❛ ♣❛rt✐r ❞♦

❝♦❡✜❝✐❡♥t❡ ❞❡ ❝♦rr❡❧❛çã♦ ❝♦❢❡♥ét✐❝❛ ♦❜t❡✈❡✲s❡ ❛ ❝♦♥✜r♠❛çã♦ ❞♦ ♠ét♦❞♦ s❡❧❡❝✐♦♥❛❞♦✱ q✉❡ ✈❛❧✐❞♦✉

❛ ❢♦r♠❛çã♦ ❞♦s ❛❣r✉♣❛♠❡♥t♦s✳

❆s ❝✐❞❛❞❡s q✉❡ ♣♦ss✉❡♠ ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ s❡♠❡❧❤❛♥t❡s ❡♥tr❡ s✐ sã♦✿ ❇❡❧é♠ ❡ ❘❡❝✐❢❡❀

❙❛❧✈❛❞♦r ❡ ❇❡❧♦ ❍♦r✐③♦♥t❡✱ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✱ ❙ã♦ P❛✉❧♦ ❡ P♦rt♦ ❆❧❡❣r❡✳ ❆s ❝✐❞❛❞❡s ❞❡ ❋♦rt❛❧❡③❛

❡ ❈✉r✐t✐❜❛ ♥ã♦ ♣♦ss✉❡♠ ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ s❡♠❡❧❤❛♥t❡ ❛ ♥❡♥❤✉♠❛ ♦✉tr❛ ❝✐❞❛❞❡✳

❆ ❝✐❞❛❞❡ ❞❡ ❈✉r✐t✐❜❛ s❡ ❞❡st❛❝♦✉ ❞❛s ❞❡♠❛✐s✱ ❛t✐♥❣✐♥❞♦ ♦ ♠❛✐♦r ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ ❞❡

✭4, 66✮❀ ♥ã♦ s❡♥❞♦ s✐♠✐❧❛r ❛ ♥❡♥❤✉♠❛ ♦✉tr❛ ❝✐❞❛❞❡✳ ❆ ❝✐❞❛❞❡ ❞❡ P♦rt♦ ❆❧❡❣r❡ é ❛ s❡❣✉♥❞❛ q✉❡

♠❛✐s s❡ ❞❡st❛❝♦✉✱ ❛t✐♥❣✐♥❞♦ ♦ ✈❛❧♦r ♠é❞✐♦ ❞❡ ✐♥✢❛çã♦ ❞❡ ✭4, 36✮✳

❖ t❡st❡ ❋ ❞❛ ❆◆❖❱❆ ❡✈✐❞❡♥❝✐❛ q✉❡ ♥ã♦ r❡❥❡✐t❛ ❛ ❤✐♣ót❡s❡ ♥✉❧❛ ♣❛r❛ ❛s ❝✐❞❛❞❡s✱ ♣♦rt❛♥t♦ ❛s

♠é❞✐❛s ❡♥tr❡ ❛s ❝✐❞❛❞❡s sã♦ ✐❣✉❛✐s✱ ♣♦ré♠ ♣❛r❛ ❛s ❝❛t❡❣♦r✐❛s ❞❡ ❝♦♥s✉♠♦ r❡❥❡✐t❛✲s❡ ❛ ❤✐♣ót❡s❡

♥✉❧❛✱ ❛s ♠é❞✐❛s ❡♥tr❡ ❛s ❝❛t❡❣♦r✐❛s sã♦ ❞✐❢❡r❡♥t❡s✳

❖ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♥♦ ♣❡rí♦❞♦ ❞❡ ✷✵✶✹ ❛ ✷✵✶✻ s❡ ❞❡st❛❝♦✉ ♥♦ s❡t♦r ❛❧✐♠❡♥tí❝✐♦ ♣♦r ♦♣♦r✲

t✉♥✐❞❛❞❡ ❝♦♠ ♠é❞✐❛ ❞❡ 17, 43❀ ❡ ♥♦ s❡t♦r ❞❡ ❙❡r✈✐ç♦s ❉♦♠ést✐❝♦s ♣♦r ♥❡❝❡ss✐❞❛❞❡ ❝♦♠ ♠é❞✐❛

❞❡ 16, 3✳ ◆♦t♦✉✲s❡ ✉♠ ❛✉♠❡♥t♦ ❝♦♥s✐❞❡rá✈❡❧ ❞♦ ❡♠♣r❡❡♥❞❡❞♦r✐s♠♦ ♣♦r ♥❡❝❡ss✐❞❛❞❡✱ ♣r✐♥❝✐♣❛❧✲

♠❡♥t❡ ❡♥tr❡ ♦ ❛♥♦ ❞❡ ✷✵✶✹ ❡ ✷✵✶✺✳ ◆♦ ❛♥♦ ❞❡ ✷✵✶✻ ❤♦✉✈❡ ❝❡rt❛ ❡st❛❜✐❧✐❞❛❞❡ ❡♥tr❡ ❛s ❞✉❛s

♠♦t✐✈❛çõ❡s ♣❛r❛ ♥♦✈♦s ♥❡❣ó❝✐♦s✱ s❡❥❛ ♣♦r ♦♣♦rt✉♥✐❞❛❞❡✱ s❡❥❛ ♣♦r ♥❡❝❡ss✐❞❛❞❡✳

❖ t❡st❡ t✲❙t✉❞❡♥t ♠♦str♦✉ q✉❡ s♦♠❡♥t❡ ❛ ❛t✐✈✐❞❛❞❡✴s❡❣♠❡♥t♦ ❞❡ ❙❡r✈✐ç♦s ❉♦♠ést✐❝♦s t❡✈❡

❞✐❢❡r❡♥ç❛ s✐❣♥✐✜❝❛t✐✈❛ ❡♥tr❡ ❛s ♠é❞✐❛s ♣♦r ♦♣♦rt✉♥✐❞❛❞❡ ❡ ♣♦r ♥❡❝❡ss✐❞❛❞❡✱ ❝♦♥✜r♠❛♥❞♦ s❡r ♦
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