
❇❖▲❊❚■◆ ❆●❘❖▼❊❚❊❖❘❖▲Ó●■❈❖ ◆♦✳ ✵✾
Pr♦♥óst✐❝♦ s❡♠❛♥❛❧ ♣❛r❛ ❡❧ s❡❝t♦r ❛❣rí❝♦❧❛ ❞❡❧ ✷✾ ❞❡ ❢❡❜r❡r♦ ❛❧ ✻ ❞❡

♠❛r③♦ ❞❡ ✷✵✶✻

✶✳ ❘❊❙❯▼❊◆ ❉❊ ▲❆❙ ❈❖◆❉■❈■❖◆❊❙ ❊◆ ▲❆ ❙❊▼❆◆❆
❆◆❚❊❘■❖❘ ❆ ◆■❱❊▲ ◆❆❈■❖◆❆▲

❈♦♥❞✐❝✐♦♥❡s ❞❡ t✐❡♠♣♦ s❡❝♦ ❤❛♥ ♣❡rs✐st✐❞♦ ❡♥ ❡❧ ♥♦rt❡ ❞❡ ❧❛ ❖r✐♥♦q✉✐❛ ② ❡♥ ❡❧ ♥♦rt❡ ② ❝❡♥tr♦ ❞❡ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡✱
❛✉♥q✉❡ ❡♥ ést❛ ú❧t✐♠❛ s❡ ♣r❡s❡♥t❛r♦♥ ❛❧❣✉♥♦s ❝❤✉❜❛s❝♦s ❡♥ ③♦♥❛s ❞❡ ❇♦❧í✈❛r✱ ▼❛❣❞❛❧❡♥❛✱ ❈❡s❛r✱ s✉r ❞❡ ❈ór❞♦❜❛ ②
❙✉❝r❡ ❤❛❝✐❛ ♠✐t❛❞ ❞❡ s❡♠❛♥❛ ❝♦♠♦ s❡ ❤❛❜í❛ ♣r♦♥♦st✐❝❛❞♦✳ ❈♦♥t✐♥✉ó ❡❧ t✐❡♠♣♦ ❧❧✉✈✐♦s♦ ❝♦♥ ❝✐❡❧♦s ♥✉❜❧❛❞♦s ❡♥ ❧❛s
r❡❣✐♦♥❡s P❛❝✐✜❝❛✱ ❆♠❛③♦♥✐❛ ② ❛♠♣❧✐♦s s❡❝t♦r❡s ❞❡ ❧❛ ❛♥❞✐♥❛ ❞♦♥❞❡ s❡ ❛❧❝❛♥③❛r♦♥ ✈♦❧ú♠❡♥❡s ❡♥tr❡ ✶✵✵ ② ✷✶✺ ♠♠ ❞❡
❧❧✉✈✐❛ ❞✉r❛♥t❡ ❧❛ s❡♠❛♥❛ ❡♥ ③♦♥❛s ❞❡ ❧♦s ❞❡♣❛rt❛♠❡♥t♦s ❞❡ ❈❛✉❝❛✱ ❱❛❧❧❡✱ ❍✉✐❧❛✱ ❈✉♥❞✐♥❛♠❛r❝❛✱ ❚♦❧✐♠❛✱ ❈❤♦❝ó✱ ◆❛r✐ñ♦
② ❆♠❛③♦♥❛s❀ ✈❛❧♦r❡s ♠❡♥♦r❡s ❛ ✶✵✵ ♠♠ s❡ r❡♣♦rt❛r♦♥ ❡♥ ③♦♥❛s ❞❡ ❙✉❝r❡✱ ▼❛❣❞❛❧❡♥❛✱ ❱✐❝❤❛❞❛✱ ❈❡s❛r✱ ❙❛♥t❛♥❞❡r✱
❈❛❧❞❛s✱ ❱❛❧❧❡ ❞❡❧ ❈❛✉❝❛✱ ❆♥t✐♦q✉✐❛✱ ❇♦②❛❝á✱ ❈❛q✉❡tá✱ ▼❡t❛ ② P✉t✉♠❛②♦✳ ❊♥ ❙❛♥ ❆♥❞rés ② Pr♦✈✐❞❡♥❝✐❛ ❧❧✉✈✐❛s ❧✐❣❡r❛s
s❡ r❡❣✐str❛r♦♥ ❛❧ ✜♥❛❧ ❞❡❧ ♣❡r✐♦❞♦✳ P❡rs✐st❡♥ ✈❛❧♦r❡s ❛❧t♦s ❡♥ ❧❛s t❡♠♣❡r❛t✉r❛s ♠á①✐♠❛s ❡♥ ❛❧❣✉♥❛s ③♦♥❛s ❞❡ ❈❡s❛r✱
❇♦❧í✈❛r✱ ▲❛ ●✉❛❥✐r❛✱ ▼❛❣❞❛❧❡♥❛✱ ❙❛♥t❛♥❞❡r✱ ❚♦❧✐♠❛ ② ❆♥t✐♦q✉✐❛ ❞♦♥❞❡ ♣❡rs✐st❡♥ ✈❛❧♦r❡s ❡♥tr❡ ✸✾✳✵ ➦❈ ② ✹✷✳✺ ➦❈✳ ❉❛❞♦
q✉❡ s❡ ❤❛♥ ♣r❡s❡♥t❛❞♦ ♠❛❞r✉❣❛❞❛s ♥✉❜❧❛❞❛s ❧❛s t❡♠♣❡r❛t✉r❛s ♠í♥✐♠❛s ♥♦ r❡❣✐str❛r♦♥ ✈❛❧♦r❡s s✐❣♥✐✜❝❛t✐✈♦s✱ s❛❧✈♦ ❡♥
❙❛♥ ❙❡❜❛st✐❛♥✱ ❈❛✉❝❛ ② ❈❤♦❛❝❤í✱ ❈✉♥❞✐♥❛♠❛r❝❛ q✉❡ r❡♣♦rt❛r♦♥ ✈❛❧♦r❡s ❞❡ ✸✳✽ ➦❈✳ ✭❋✐❣✉r❛ ✶✮✳
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❊♥ ❧❛s r❡❣✐♦♥❡s ❞❡ ❖r✐♥♦q✉✐❛ ② ❈❛r✐❜❡ ② ❛❧❣✉♥❛s ③♦♥❛s ❞❡❧ ♦r✐❡♥t❡ ❞❡ ❧❛ ❆♥❞✐♥❛ ❤❛♥ ❞❡s❝❡♥❞✐❞♦ s✐❣♥✐✜❝❛t✐✈❛♠❡♥t❡
❧♦s ✈❛❧♦r❡s ❞❡ ❤✉♠❡❞❛❞ ❡♥ ❡❧ s✉❡❧♦✳ ❆♠♣❧✐♦s s❡❝t♦r❡s ❞❡ ❧❛s r❡❣✐♦♥❡s P❛❝✐✜❝❛ ② ❆♠❛③♦♥✐❛ ❤❛♥ ♣❡rs✐st✐❞♦ ❝♦♥ ❛❧t♦s
✈❛❧♦r❡s ❡♥ ❡❧ ✐♥❞✐❝❡ ❞❡ ❞✐s♣♦♥✐❜✐❧✐❞❛❞ ❤í❞r✐❝❛ ♣r❡❞♦♠✐♥❛♥❞♦ r❛♥❣♦s ❡♥tr❡ s❡♠✐❤ú♠❡❞♦s ② ♠✉② ❤ú♠❡❞♦s✳ ❆✉♥q✉❡
❝♦♠♣❛r❛♥❞♦ ❧❛ ♣r✐♠❡r❛ ② s❡❣✉♥❞❛ ❞é❝❛❞❛ ❡♥ ❧❛ r❡❣✐ó♥ ❆♥❞✐♥❛ s❡ ✐♥❞✐❝❛♥ ❛ú♥ ✈❛❧♦r❡s ❜❛❥♦s ❡♥ ❧❛ ❤✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦✱ ❡s
❞❡ ❡s♣❡r❛r q✉❡ ❝♦♥ ❧❛s ❧❧✉✈✐❛s ♣r❡s❡♥t❛❞❛s ❧❛ s❡♠❛♥❛ ❛♥t❡r✐♦r ❡st♦s r❛♥❣♦s s❡ ❤❛②❛♥ ✐♥❝r❡♠❡♥t❛❞♦ ❛ ✈❛❧♦r❡s ❛❞❡❝✉❛❞♦s
❡♥ ③♦♥❛s ♣✉♥t✉❛❧❡s ❞❡ ▼❡❞✐♦ ▼❛❣❞❛❧❡♥❛✱ s✉r ❞❡ ❙❛♥t❛♥❞❡r✱ ❈❛❧❞❛s✱ ❈❛✉❝❛✱ ❚♦❧✐♠❛ ② ❍✉✐❧❛✳ P❛r❛ ❡❧ ♣r❡s❡♥t❡ ♣❡r✐♦❞♦
s❡ ♣r♦②❡❝t❛ ✉♥ ❣r❛❞✉❛❧ ✐♥❝r❡♠❡♥t♦ ❡♥ ❡❧ ❝♦♥t❡♥✐❞♦ ❞❡ ❤✉♠❡❞❛❞ ❡♥ ❡❧ s✉❡❧♦ ❡♥ ❡❧ ♦r✐❡♥t❡ ② s✉r ❞❡ ❧❛ r❡❣✐ó♥ ❆♥❞✐♥❛✱
❧❛ r❡❣✐ó♥ P❛❝✐✜❝❛ ② ❆♠❛③♦♥❛s✱ ♠✐❡♥tr❛s q✉❡ ❡♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡ ② ❖r✐♥♦q✉✐❛ ❧♦s ✈❛❧♦r❡s ❞❡✜❝✐t❛r✐♦s ❞❡ ■❉❍ s❡rá♥
♣r❡❞♦♠✐♥❛♥t❡s✳ ✭❋✐❣✉r❛ ✷✮
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❘❡s✉♠❡♥✿ P❛r❛ ❡st❛ s❡♠❛♥❛ ❧♦s ♠ás ❛❧t♦s ✈♦❧ú♠❡♥❡s ❞❡ ♣r❡❝✐♣✐t❛❝✐ó♥ ✐♥❝❧✉s✐✈❡ ❝♦♥ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛ s❡ ❛❞✈✐❡rt❡♥
❡♥ ❡❧ ♦❝❝✐❞❡♥t❡ ② s✉r ❞❡❧ t❡rr✐t♦r✐♦ ♥❛❝✐♦♥❛❧ ♣❛rt✐❝✉❧❛r♠❡♥t❡ ❡♥ ❧❛s r❡❣✐♦♥❡s P❛❝✐✜❝❛✱ r❡❣✐ó♥ ❆♥❞✐♥❛ ② ❛♠♣❧✐♦s s❡❝t♦r❡s
❞❡ ❧❛ ❆♠❛③♦♥✐❛ ❝♦❧♦♠❜✐❛♥❛✳ ❊♥ ❧❛ r❡❣✐ó♥ P❛❝✐✜❝❛ s❡ ♣r❡✈é♥ ❧❧✉✈✐❛s ♠♦❞❡r❛❞❛s ❛ ❢✉❡rt❡s ❝♦♥ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛ ❡♥ ❡❧
❝❡♥tr♦ ② s✉r ❞❡ ❈❤♦❝ó ② ❡♥ ❧❛s ❈♦st❛s ❞❡ ❱❛❧❧❡ ② ❈❛✉❝❛✱ ❡♥ ❧❛ r❡❣✐ó♥ ❛♥❞✐♥❛ ❧❛s ❧❧✉✈✐❛s ♠ás ❢✉❡rt❡s s❡ ❛❞✈✐❡rt❡♥ ❡♥ ③♦♥❛s
❞❡ ❆♥t✐♦q✉✐❛✱ s✉r ② ❝❡♥tr♦ ❞❡ ❙❛♥t❛♥❞❡r ▼❡❞✐♦ ▼❛❣❞❛❧❡♥❛✱ ♦❝❝✐❞❡♥t❡ ❞❡ ❇♦②❛❝á✱ ◆♦rt❡ ② ♦r✐❡♥t❡ ❞❡ ❈✉♥❞✐♥❛♠❛r❝❛✱
❱❛❧❧❡✱ ❈❛✉❝❛✱ ❚♦❧✐♠❛ ② ❍✉✐❧❛ ❡♥tr❡ ♠❛rt❡s ❡♥ ❧❛ ♥♦❝❤❡ ② ❞♦♠✐♥❣♦✳ ❊♥ ❧❛ ❖r✐♥♦q✉✐❛ s❡ ♣r❡✈é♥ ❧❧✉✈✐❛s ❛❧ s✉r ❞❡ ❱✐❝❤❛❞❛
② ❞❡ ▼❡t❛✱ ❛sí ❝♦♠♦ ❧❧✉✈✐❛s ❧✐❣❡r❛s ❡♥ ③♦♥❛s ❞❡ ♣✐❡❞❡♠♦♥t❡✳ ❊♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡ s❡ ❡st✐♠❛ t✐❡♠♣♦ s❡❝♦ ❝♦♥ ❛❧❣✉♥❛s
❧❧✉✈✐❛s ❡♥ ❡❧ s✉r ❞❡ ❧❛ ③♦♥❛✱ ② ❝❤✉❜❛s❝♦s ❤❛❝✐❛ ❡❧ ❝❡♥tr♦ ② ♥♦rt❡ ❤❛❝✐❛ ❡❧ ✜♥ ❞❡ s❡♠❛♥❛✳ ❊♥ ❙❛♥ ❆♥❞rés ② Pr♦✈✐❞❡♥❝✐❛
s❡ ❡st✐♠❛♥ ✐♥t❡r✈❛❧♦s ❞❡ ❧❧✉✈✐❛s ❧✐❣❡r❛s ❛ ♣❛rt✐r ❞❡ ❧❛ ♠✐t❛❞ ❞❡❧ ♣❡r✐♦❞♦✳ ❊❧ ■❉❊❆▼ s❡ñ❛❧❛ q✉❡ ❡❧ ❛❝t✉❛❧ ❋❡♥ó♠❡♥♦

✏❊❧ ◆✐ñ♦✑ s❡ ♠❛♥t❡♥❞rá ✈✐❣❡♥t❡ ❞✉r❛♥t❡ ❧♦s ♠❡s❡s ❞❡ ♠❛r③♦✲❛❜r✐❧✲♠❛②♦ ♣❡r♦ ❝♦♥ ✉♥ s✐❣♥✐✜❝❛t✐✈♦ ❞❡❜✐❧✐t❛♠✐❡♥t♦ ❡♥ s✉

✐♥t❡♥s✐❞❛❞✱ ❧❛ ❝✉❛❧ ❡stá ❛s♦❝✐❛❞❛ ❝♦♥ ❡❧ ❞❡s❝❡♥s♦ ❡♥ ❧❛s ❛♥♦♠❛❧í❛s ❞❡ ❧❛ ❚❡♠♣❡r❛t✉r❛ ❙✉♣❡r✜❝✐❛❧ ❞❡❧ ▼❛r ② ❞❡ ♦tr♦s

✐♥❞✐❝❛❞♦r❡s ♦❝é❛♥♦✲❛t♠♦s❢ér✐❝♦s✳ ❉❡ ❛❝✉❡r❞♦ ❝♦♥ ❧♦s ❝❡♥tr♦s ✐♥t❡r♥❛❝✐♦♥❛❧❡s ❡s♣❡❝✐❛❧✐③❛❞♦s ❞❡ ♠♦♥✐t♦r❡♦ ② ♣r❡❞✐❝❝✐ó♥

❝❧✐♠át✐❝❛✱ ❞✐❝❤♦ ❡✈❡♥t♦ ❛❧❝❛♥③❛rí❛ ❧❛ ❝♦♥❞✐❝✐ó♥ ❞❡ ♥❡✉tr❛❧✐❞❛❞ ❛ ♠✐t❛❞ ❞❡ ❛ñ♦✳ ❊s ✐♠♣♦rt❛♥t❡ q✉❡ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥

❣❡♥❡r❛❧ s❡ ♠❛♥t❡♥❣❛ ❛t❡♥t❛ ❛ ❧♦s ❝♦♠✉♥✐❝❛❞♦s q✉❡ s❡ ❡♠✐t❡♥ s♦❜r❡ ❡❧ ♠❡♥❝✐♦♥❛❞♦ ❡✈❡♥t♦ ❡♥ ❧❛ ✇❡❜ ❞❡❧ ■❉❊❆▼✳

❮♥❞✐❝❡ ❞❡ ♣r♦♥óst✐❝♦ ❡♥ ❡❧ ❜♦❧❡tí♥ ♣❛r❛ ❡❧ s❡❝t♦r ❛❣rí❝♦❧❛ ♣♦r r❡❣✐♦♥❡s ❊❧ í♥❞✐❝❡ ❢❛❝✐❧✐t❛rá ❧❛ ❜úsq✉❡❞❛ ❞❡❧
♣r♦♥óst✐❝♦ ❞❡ ❛❝✉❡r❞♦ ❛❧ ✐♥t❡rés ❞❡❧ ✉s✉❛r✐♦✳
✸✳✶ ❘❡❣✐ó♥ ❆♥❞✐♥❛
✸✳✶✳✶ ❩♦♥❛ ✹✿ ❆♥t✐♦q✉✐❛ ② ❊❥❡ ❈❛❢❡t❡r♦ ✭❝❛❢é✱ ♣❛♣❛✱ ♣❧át❛♥♦✱ ❤♦rt❛❧✐③❛s✮
✸✳✶✳✷ ❩♦♥❛ ✺✿ ◆♦rt❡ ❞❡ ❙❛♥t❛♥❞❡r ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❢é
✸✳✶✳✸ ❩♦♥❛ ✻✿ ▼❛❣❞❛❧❡♥❛ ▼❡❞✐♦ ✭♣❛❧♠❛ ❛❢r✐❝❛♥❛ ② ♣❛st♦s✮
✸✳✶✳✹❩♦♥❛ ✽✿ ❆❧t✐♣❧❛♥♦ ❈✉♥❞í❜♦②❛❝❡♥s❡ ✭✢♦r❡s✱ ♣❛♣❛✱ ♠❛í③ ② ❤♦rt❛❧✐③❛s✮ ② ❙❛♥t❛♥❞❡r ✭❝❛ñ❛ ♣❛♥❡❧❡r❛✱ ❝❛❝❛♦✱ t❛❜❛❝♦✱

❝❛❢é✮
✸✳✶✳✺ ❩♦♥❛ ✾✿ ❍✉✐❧❛ ② ❚♦❧✐♠❛ ✭❆❧❣♦❞ó♥✱ ❛rr♦③✱ ♣❛st♦s
✸✳✶✳✻ ❩♦♥❛ ✶✵✿ ❆♥❞✐♥❛ ❝❡♥tr♦ ② s✉r✲❖❝❝✐❞❡♥t❛❧ ✭❱❛❧❧❡✿ ❈❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✮
✸✳✶✳✼ ❩♦♥❛ ✶✶✿ ◆❛r✐ñ♦ ② ❈❛✉❝❛ ✭❝❛ñ❛ ❞❡ ❛③ú❝❛r✱ ❝❛❢é✱ ♣❛♣❛✱ ♠❛í③✮
✸✳✷ ❘❡❣✐ó♥ ❈❛r✐❜❡
✸✳✷✳✶ ❩♦♥❛ ✶ ✕ ▲❛ ●✉❛❥✐r❛ ✕ ❈❡s❛r✲ ▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✮
✸✳✷✳✷ ❩♦♥❛ ✷ ✕ ❆t❧á♥t✐❝♦✲❇♦❧í✈❛r✲▼❛❣❞❛❧❡♥❛ ✭❜❛♥❛♥♦✱ ♣❛st♦s✱ ❛rr♦③✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✱ ②✉❝❛✮
✸✳✷✳✸ ❩♦♥❛ ✸ ✕ ❈ór❞♦❜❛ ✕ ❯r❛❜á ❆♥t✐♦q✉❡ñ♦ ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ♠❛í③ t❡❝♥✐✜✲

❝❛❞♦✱ ❜❛♥❛♥♦✮
✸✳✸✳✶ ❘❡❣✐ó♥ P❛❝✐✜❝❛ ✭P❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❝❛♦✱ ❢r✉t❛❧❡s✮
✸✳✹ ❘❡❣✐ó♥ ❖r✐♥♦q✉✐❛ ✕ ❆♠❛③♦♥✐❛
✸✳✹✳✶ ❩♦♥❛ ✼✳ P✐❡❞❡♠♦♥t❡ ② ▲❧❛♥♦s ✭s♦②❛✱ ❛rr♦③ s❡❝❛♥♦✱ ♣❛❧♠❛✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✮
✸✳✹✳✷ ❩♦♥❛ ✶✸✳ P✐❡❞❡♠♦♥t❡ ❆♠❛③ó♥✐❝♦ ✭❙♦②❛✱ ❛rr♦③ s❡❝❛♥♦✱ ♣❛❧♠❛✱ ♠❛í③ t❡❝♥✐✜❝❛❞♦✮
❈♦♥ ❡❧ ✜♥ ❞❡ ✐♥t❡r♣r❡t❛r ❧♦s ♠❡t❡♦❣r❛♠❛s s❡ s✉❣✐❡r❡ t❡♥❡r ❡♥ ❝✉❡♥t❛ ❧♦ s✐❣✉✐❡♥t❡✿ ▲❛ ♣r❡❝✐♣✐t❛❝✐ó♥ ♠♦str❛❞❛ ❡♥ ❧♦s

♠❡t❡♦❣r❛♠❛s✶ ♣✉❡❞❡ ♣r❡s❡♥t❛r ✉♥ s❡s❣♦ ❝♦♥ r❡s♣❡❝t♦ ❛ s✉ ✈♦❧✉♠❡♥✱ ♣♦r ❧♦ q✉❡ ❡st❡ ♣r♦❞✉❝t♦ s❡ ✉t✐❧✐③❛ ❝♦♠♦ ✉♥❛
❡st✐♠❛❝✐ó♥ ❛♣r♦①✐♠❛❞❛ ❞❡ ❧❛ ♦❝✉rr❡♥❝✐❛ ❡ ✐♥t❡♥s✐❞❛❞ ❞❡❧ ❡✈❡♥t♦✳ ❊♥ ❡❧ ♥✉♠❡r❛❧ ✹✱ ❛❧ ✜♥❛❧ ❞❡❧ ❞♦❝✉♠❡♥t♦✱ s❡ ✐♥❢♦r♠❛
s♦❜r❡ ❧❛ ✐♥t❡r♣r❡t❛❝✐ó♥ ❞❡ ❧♦s ♠❡t❡♦❣r❛♠❛s✳

✸✳ P❘❖◆Ó❙❚■❈❖ P❖❘ ❘❊●■❖◆❊❙

✸✳✶✳ ❘❡❣✐ó♥ ❆♥❞✐♥❛

✸✳✶✳✶✳ ❩♦♥❛ ✹✿ ❆♥t✐♦q✉✐❛ ② ❊❥❡ ❈❛❢❡t❡r♦ ✭❝❛❢é✱ ♣❛♣❛✱ ♣❧át❛♥♦✱ ❤♦rt❛❧✐③❛s✮

❆❧ ♦❝❝✐❞❡♥t❡ ② s✉r ❞❡ ❧❛ ③♦♥❛ s❡ ❛❞✈✐❡rt❡♥ ❧❧✉✈✐❛s ❞❡ ✈❛r✐❛❞❛ ✐♥t❡♥s✐❞❛❞ ❛ ❧♦ ❧❛r❣♦ ❞❡ ❧❛ s❡♠❛♥❛✱ ❝♦♥ ❛❧t❛ ♣r♦❜❛❜✐❧✐❞❛❞
❞❡ ❛❝t✐✈✐❞❛❞ ❡❧é❝tr✐❝❛✳ ❊♥ ❡❧ ❝❡♥tr♦ ❞❡ ❧❛ ③♦♥❛ s❡ ❡s♣❡r❛♥ ❧❧✉✈✐❛s ❞❡ ♠❡♥♦r ✐♥t❡♥s✐❞❛❞ ❡♥tr❡ ❡❧ ♠✐ér❝♦❧❡s ② ❞♦♠✐♥❣♦✳ ❊❧
■❉❍ ♣r❡s❡♥t❛rá r❛♥❣♦s ❛❞❡❝✉❛❞♦s ❛ ❤ú♠❡❞♦s ❛❧ s✉r ② ♦❝❝✐❞❡♥t❡✱ ♠✐❡♥tr❛s q✉❡ s❡ ♠❛♥t❡♥❞rá♥ ✈❛❧♦r❡s s❡♠✐s❡❝♦s ❤❛❝✐❛
❡❧ ♥♦rt❡✳ ❋✐❣✉r❛ ✸

✶▼❡t❡♦❣r❛♠❛✿ ●rá✜❝❛ q✉❡ ♠✉❡str❛ ❧❛ ❡✈♦❧✉❝✐ó♥ ❞❡ ❞❡t❡r♠✐♥❛❞❛s ✈❛r✐❛❜❧❡s ♠❡t❡♦r♦❧ó❣✐❝❛s ❡♥ ❡❧ t✐❡♠♣♦ ②✴♦ ❡s♣❛❝✐♦✳ ❖●■▼❊❚✳ ▲♦s ❞❛t♦s
❞❡ ❧♦s ♠❡t❡♦❣r❛♠❛s ♣❛r❛ ❡st❡ ❝❛s♦ ♣r♦✈✐❡♥❡♥ ❞❡❧ ▼♦❞❡❧♦ ❲❘❋ ✭❲❡❛t❤❡r ❘❡s❡❛r❝❤ ❛♥❞ ❋♦r❡❝❛st✐♥❣✮ ❞❡❧ ■❉❊❆▼ ❝♦♥ ✉♥❛ r❡s♦❧✉❝✐ó♥ ❞❡
✷✺ ❦♠ ① ✷✺ ❦♠✳



✭❛✮ ▼❛♣❛ ❞❡ ✉❜✐❝❛❝✐ó♥ ❞❡ ❊st❛❝✐♦♥❡s ✭❜✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❆r❛❣ó♥ ✲ ❆♥t✐♦q✉✐❛

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ✲ ❊▼❆❙✲❈❛❧❞❛s ✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❊❧ ❊❞é♥ ✕ ◗✉✐♥❞í♦

❋✐❣✉r❛ ✸✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✹

✭❛✮ ■rr❛❞✐❛❝✐ó♥ ❣❧♦❜❛❧ ♠❡❞✐❛ ❡♥ ❑❲✴❤✴♠✷ r❡❝✐❜✐❞❛ ❡♥ ✉♥❛ s✉♣❡r✜❝✐❡ ❤♦r✐③♦♥t❛❧ ❞✉✲
r❛♥t❡ ❡❧ ❞í❛ ❡♥ ❧♦s ♠❡s❡s ❞❡ ❡♥❡r♦✲❢❡❜r❡r♦✲♠❛r③♦✳ ❩♦♥❛ ✹

✸✳✶✳✷✳ ❩♦♥❛ ✺✿ ◆♦rt❡ ❞❡ ❙❛♥t❛♥❞❡r ✭♣❛st♦s✱ ♣❧❛♥t❛❝✐♦♥❡s ❢♦r❡st❛❧❡s✱ ❛rr♦③✱ ♣❛❧♠❛ ❞❡ ❛❝❡✐t❡✱ ❝❛❢é✮✿

❙❡ ♣r❡✈é♥ ❞í❛s s❡♠✐♥✉❜❧❛❞♦s ❡♥ ❣r❛♥ ♣❛rt❡ ❞❡ ❧❛ s❡♠❛♥❛✱ s✐♥ ❡♠❜❛r❣♦ s❡ ♣r❡✈é ♠❛②♦r ♥✉❜♦s✐❞❛❞ ❢❛✈♦r❡❝✐❡♥❞♦ ❧❛s
❧❧✉✈✐❛s ❡♥ ❧❛ t❛r❞❡ ❤❛❝✐❛ ❡❧ ✜♥❛❧ ❞❡ s❡♠❛♥❛✳ ❊❧ ■❉❍ ♠❛♥t❡♥❞rá ✈❛❧♦r❡s ❡♥tr❡ s❡♠✐s❡❝♦s ❛ ♠✉② s❡❝♦s✳ ❋✐❣✉r❛ ✹

✭❜✮ ❯❜✐❝❛❝✐ó♥ ❞❡ ❡st❛❝✐♦♥❡s ♠❡t❡♦✲
r♦❧ó❣✐❝❛s✳

✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ■s❡r✲P❛♠♣❧♦♥❛

❋✐❣✉r❛ ✹✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✺



✸✳✶✳✸✳ ❩♦♥❛ ✻✿ ▼❛❣❞❛❧❡♥❛ ▼❡❞✐♦ ✭♣❛❧♠❛ ❛❢r✐❝❛♥❛ ② ♣❛st♦s✮

❆❧ ✐♥✐❝✐❛r ❧❛ s❡♠❛♥❛ s❡ ♣r❡✈é♥ ❝♦♥❞✐❝✐♦♥❡s ❞❡ ♥✉❜♦s✐❞❛❞ ✈❛r✐❛❜❧❡✱ ❧✉❡❣♦ ❛ ♠✐t❛❞ ② ❛❧ ✜♥❛❧ ❞❡ s❡♠❛♥❛ s❡ ❡s♣❡r❛♥
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✭❝✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❆♣t♦✳ ❆rt✉♥❞✉❛❣❛ ✲
❈❛q✉❡tá

✭❞✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ▼✐❝❤♦❛❝á♥ ✲ P✉t✉♠❛②♦ ✭❡✮ ▼❡t❡♦❣r❛♠❛ ❊st❛❝✐ó♥ ❙❛♥ ❏♦sé ❞❡ ❧❛ ❋r❛❣✉❛ ✲
❈❛q✉❡tá

❋✐❣✉r❛ ✶✺✿ ❯❜✐❝❛❝✐ó♥ ❊st❛❝✐♦♥❡s ② ▼❡t❡♦r♦❣r❛♠❛s ❩♦♥❛ ✶✸

✭❛✮ ■rr❛❞✐❛❝✐ó♥ ❣❧♦❜❛❧ ♠❡❞✐❛ ❡♥ ❑❲✴❤✴♠✷ r❡❝✐❜✐❞❛ ❡♥ ✉♥❛ s✉♣❡r✜❝✐❡ ❤♦r✐③♦♥t❛❧ ❞✉✲
r❛♥t❡ ❡❧ ❞í❛ ❡♥ ❧♦s ♠❡s❡s ❞❡ ❡♥❡r♦✲❢❡❜r❡r♦✲♠❛r③♦✳ ❩♦♥❛ ✶✸
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❊❧ ❝♦♥t❡♥✐❞♦ ❞❡ ❡st❡ ❜♦❧❡tí♥ ❡stá ❡♥❢♦❝❛❞♦ ❛ té❝♥✐❝♦s ❛❣rí❝♦❧❛s q✉✐❡♥❡s ♣♦s❡❡♥ ❝♦♥♦❝✐♠✐❡♥t♦s ❞❡❧ ❝♦♠♣♦rt❛♠✐❡♥t♦
❞❡ ❧❛s ✈❛r✐❛❜❧❡s ♠❡t❡♦r♦❧ó❣✐❝❛s✱ ♥♦ ♦❜st❛♥t❡✱ ❧♦s ♣❡q✉❡ñ♦s ❛❣r✐❝✉❧t♦r❡s ♣♦❞rá♥ ❝♦♥s✉❧t❛r ❡st❡ ❜♦❧❡tí♥ ❝♦♥ ❧❛ ♦r✐❡♥t❛❝✐ó♥
❞❡ té❝♥✐❝♦s ❛❣rí❝♦❧❛s ♣❛r❛ ✉♥❛ ♠❡❥♦r t♦♠❛ ❞❡ ❞❡❝✐s✐♦♥❡s ❡♥ s✉s ❧❛❜♦r❡s ❛❣rí❝♦❧❛s✳
■♥t❡r♣r❡t❛❝✐ó♥✿ ▲♦s r❡s✉❧t❛❞♦s ❡♥ ❧♦s ♠❡t❡♦❣r❛♠❛s ✐♥❞✐❝❛♥ ❡❧ ♣r♦♥óst✐❝♦ ❞❡ ❧❛s ✈❛r✐❛❜❧❡s ♠❡t❡♦r♦❧ó❣✐❝❛s ❛❝✉♠✉❧❛❞♦s

❝❛❞❛ ❤♦r❛ ♣❛r❛ ✉♥ ❤♦r✐③♦♥t❡ ❞❡ t✐❡♠♣♦ ❛ ✼ ❞í❛s✱ ❡♥ ❞♦♥❞❡ ❡♥ ❡❧ ❡❥❡ ❳ s❡ ♦❜s❡r✈❛ r❛♥❣♦s ❞❡ ❝❛❞❛ ✻ ❤♦r❛s ❛sí ❝♦♠♦ ❧❛
❢❡❝❤❛ ♣r♦②❡❝t❛❞❛✳

❋✐❣✉r❛ ✶✻✿ ■♥t❡r♣r❡t❛❝✐ó♥ ❞❡ ❧♦s ♠❡t❡♦❣r❛♠❛s

✶✮ ❚❡♠♣❡r❛t✉r❛ ♠á①✐♠❛ ② ♠í♥✐♠❛ ❡♥ ❣r❛❞♦s ❈❡❧s✐✉s✿ ❊♥ ❡❧ ❡❥❡ ❨ s❡ ✐♥❞✐❝❛ ❧❛ ✈❛r✐❛❜❧❡ ❡♥ ❣r❛❞♦s ❈❡❧s✐✉s ✭➸❈✮ ❛sí
❝♦♠♦ ❧❛ t❡♠♣❡r❛t✉r❛ ❞❡❧ ♣✉♥t♦ ❞❡ r♦❝í♦✳ P♦r ❧♦ ❣❡♥❡r❛❧ ❧❛ t❡♠♣❡r❛t✉r❛ ❞❡❧ ❛✐r❡ ② ❡❧ ♣✉♥t♦ ❞❡ r♦❝í♦ s♦♥ ❝❡r❝❛♥♦s
❝✉❛♥❞♦ ❤❛② ♠❛②♦r ❤✉♠❡❞❛❞ ❡♥ ❡❧ ❛✐r❡ ② ❡s ♠❡♥♦r ❡♥ ❧❛s ♠❛❞r✉❣❛❞❛s ② ♥♦❝❤❡s✳
✷✮ ❍✉♠❡❞❛❞ r❡❧❛t✐✈❛✿ ■♥❞✐❝❛❞❛ ❡♥✪ ❞❡ ✶ ❛ ✶✵✵✪✳ ❯♥❛ ❤✉♠❡❞❛❞ r❡❧❛t✐✈❛ ❞❡❧ ✶✵✵✪ ✐♥❞✐❝❛ q✉❡ ❡❧ ❛✐ré ❡stá s❛t✉r❛❞♦✱

❧♦ ❝✉❛❧ ♣✉❡❞❡ ❢❛❝✐❧✐t❛r ❡❧ ❞❡s❛rr♦❧❧♦ ❞❡ ❧❛s ❧❧✉✈✐❛s✳
✸✮ Pr❡❝✐♣✐t❛❝✐ó♥ ♦ ❧❧✉✈✐❛✿ ■♥❞✐❝❛❞❛ ❡♥ ♠✐❧í♠❡tr♦s✱ ❞♦♥❞❡ ❝❛❞❛ ❜❛rr✐t❛ ❝♦rr❡s♣♦♥❞❡ ❛ ❧❛ ❧❧✉✈✐❛ q✉❡ ❝❛❡rá ❡♥ ✶ ❤♦r❛✱

✐♥❞✐❝❛❞❛ ❡♥ r❛♥❣♦s ❞❡ ✸ ❤♦r❛s✳
❉♦♥❞❡✿
❚✐❡♠♣♦ s❡❝♦ ✭◆✉❜♦s✐❞❛❞ ✈❛r✐❛❜❧❡✮ ✵✳✵
P♦s✐❜❧❡s ❧❧♦✈✐③♥❛s ✵✳✶ ✲ ✵✳✻
▲❧♦✈✐③♥❛s ❡♥ ❞✐st✐♥t♦s s❡❝t♦r❡s ✵✳✼ ✕ ✶✳✷
▲❧✉✈✐❛s ❧✐❣❡r❛s ✶✳✸ ✕ ✷✳✹
▲❧✉✈✐❛s ♠♦❞❡r❛❞❛s ✷✳✺ ✕ ✺✳✵
▲❧✉✈✐❛s ❢✉❡rt❡s ✺✳✶ ✕ ✾✳✾
▲❧✉✈✐❛s ❝♦♥ t♦r♠❡♥t❛s ❡❧é❝tr✐❝❛s ✶✵✳✵ ✕ ✶✹✳✾
❚♦r♠❡♥t❛s ❡❧é❝tr✐❝❛s ❃ ✶✺✳✵
✹✮ ❉✐r❡❝❝✐ó♥ ② ✈❡❧♦❝✐❞❛❞ ❞❡❧ ✈✐❡♥t♦✿ ❊♥ ❡❧ ❡❥❡ ❳ s❡ ✐♥❞✐❝❛ ❧❛ ✈❡❧♦❝✐❞❛❞ ❞❡❧ ✈✐❡♥t♦ ❡♥ ♥✉❞♦s✳ ✭✶ ♥✉❞♦ ❂ ✵✳✺✶✹ ♠✴s ❂

✶✳✽✺✷ ❦♠✴❤✮ ✳
❊♥ ❧❛ ♣❛rt❡ s✉♣❡r✐♦r s❡ ♠✉❡str❛ ❧❛ ❞✐r❡❝❝✐ó♥ ❞❡ ❧♦s ✈✐❡♥t♦s ❛ ♠♦❞♦ ❞❡ ❜❛♥❞❡r❛s✳ ▲❛ ✜❣✉r❛ ✶✻ ♠✉❡str❛ q✉❡ ❧♦s ✈✐❡♥t♦s

✈✐❡♥❡♥ ❞❡❧ s✉r❡st❡ ② ♣r❡s❡♥t❛♥ ✺ ♥✉❞♦s ❞❡ ✈❡❧♦❝✐❞❛❞✳
✺✮ ❘❛❞✐❛❝✐ó♥ ❙♦❧❛r✿ ❙❡ ✐♥❞✐❝❛ ❡♥ ❲❛t✐♦s✴♠✷✳ ▲♦s ♣✐❝♦s ❡♥ ❝♦❧♦r ❛♠❛r✐❧❧♦ ✐♥❞✐❝❛♥ ❡❧ ♠❛②♦r ✈❛❧♦r ❞❡ r❛❞✐❛❝✐ó♥✱

r❡❧❛❝✐♦♥❛❞♦ ❝♦♥ ❧❛ ❝❛♥t✐❞❛❞ q✉❡ s❡ ♣✉❡❞❡ r❡❝✐❜✐r ❡♥ ❡❧ ❞í❛✳ ◆ót❡s❡ q✉❡ ❡♥ ❧❛s ♥♦❝❤❡s ❧♦s ✈❛❧♦r❡s s❡ ❤❛❧❧❛♥ ❡♥ ✵ ❲✴
♠✷✳✳
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■❉❍

❊st❡ ❡s ✉♥ ✐♥❞✐❝❛❞♦r ❛❣r♦❝❧✐♠át✐❝♦ q✉❡ ♣❡r♠✐t❡ ✐❞❡♥t✐✜❝❛r ③♦♥❛s ②✴♦ ♣❡r✐♦❞♦s ❝♦♥ ❡①❝❡s♦s ♦ ❞❡✜❝✐❡♥❝✐❛s ❞❡ ❛❣✉❛✳
❯t✐❧✐③❛ ♣❛rá♠❡tr♦s ❞❡r✐✈❛❞♦s ❞❡❧ ❇❛❧❛♥❝❡ ❍í❞r✐❝♦ ② s❡ ❢✉♥❞❛♠❡♥t❛ ❡♥ ❧❛ ❊❚P ❝♦♠♦ ❡❧❡♠❡♥t♦ ❝❧❛✈❡ ❡♥ ❡❧ ❛♥á❧✐s✐s r❡❧❛t✐✈♦
❞❡ ❧❛ ♣r❡❝✐♣✐t❛❝✐ó♥✱ q✉❡ ❞❡ ❛❝✉❡r❞♦ ❝♦♥ ❧❛ ♦❢❡rt❛ ② ❞❡♠❛♥❞❛ ❞❡ ❛❣✉❛ ❝❧❛s✐✜❝❛ ❧❛s t✐❡rr❛s ❞❡s❞❡ ❧❛s ♠✉② s❡❝❛s ❤❛st❛
❧❛s ♠✉② ❤ú♠❡❞❛s✳ ❆ ♣❛rt✐r ❞❡❧ ❜❛❧❛♥❝❡ ❤í❞r✐❝♦✱ s❡ ❞✐s♣♦♥❡ ❞❡ ❧♦s ♣❛rá♠❡tr♦s ❜ás✐❝♦s ♥❡❝❡s❛r✐♦s ♣❛r❛ ✉♥❛ ❝❧❛s✐✜❝❛❝✐ó♥
❝❧✐♠át✐❝❛ ♦ ♣❛r❛ ✉♥ s❡❣✉✐♠✐❡♥t♦ ❞❡ ❧❛s ❝♦♥❞✐❝✐♦♥❡s ❞❡ ❤✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦ ❡♥ ✉♥❛ r❡❣✐ó♥ ❞❡t❡r♠✐♥❛❞❛✳ ❊❧ ❜❛❧❛♥❝❡
❤í❞r✐❝♦ ❝❧✐♠át✐❝♦ q✉❡ s❡ ✉s❛ ❡s ❡❧ ❞❡ ❚❤♦r♥t❤✇❛✐t❡✱ ▼❛t❤❡r✱ ❞♦♥❞❡ ❧❛ ♣r❡❝✐♣✐t❛❝✐ó♥ ② ❧❛ ❡✈❛♣♦tr❛♥s♣✐r❛❝✐ó♥ ♣♦t❡♥❝✐❛❧
✭❝❛❧❝✉❧❛❞❛ ♣♦r ❡❧ ▼ét♦❞♦ P❡♥♠❛♥✲▼♦♥t❡✐t❤✮ s♦♥ ✐♠♣♦rt❛♥t❡s✳ P❛r❛ ✉♥ ♠❡❥♦r ❛❥✉st❡ ❛ ❧❛s ❝♦♥❞✐❝✐♦♥❡s ❞❡ ❈♦❧♦♠❜✐❛✱
s❡ ❞✐s❡ñó ✉♥ ✐♥❞✐❝❛❞♦r ❞❡♥♦♠✐♥❛❞♦ ❮♥❞✐❝❡ ❞❡ ❉✐s♣♦♥✐❜✐❧✐❞❛❞ ❍í❞r✐❝❛ ✭■❉❍✮✱ ❝♦♥ ❧♦ q✉❡ ❢❛❝✐❧✐t❛ ❧❛ ✐♥t❡r♣r❡t❛❝✐ó♥ t❛♥t♦
❞❡ ❧❛ r❡❧❛❝✐ó♥ ❞❡ ❞❡✜❝✐❡♥❝✐❛ ❝♦♠♦ ❞❡ ❡①❝❡s♦ ❞❡ ❛❣✉❛✳ ❆❝t✉❛❧♠❡♥t❡ s❡ ❝❛❧❝✉❧❛ ❡❧ ■❉❍ ❞❡❝❛❞❛❧♠❡♥t❡ ✭❝❛❞❛ ❞í❛s ✶✵
❞í❛s✮ ❝♦♥ ❜❛s❡ ❛ ❧♦s ❞❛t♦s ❞✐❛r✐♦s ❞❡ ♣r❡❝✐♣✐t❛❝✐ó♥ ② ❝♦♥ ❡❧ ❞❛t♦ ❞❡ ❊❚P ❝❧✐♠❛t♦❧ó❣✐❝♦✳ ▲✉❡❣♦ s❡ ❤❛❧❧❛♥ ✐♥❞✐❝❛❞♦r❡s ❞❡
❞❡✜❝✐❡♥❝✐❛ ❞❡ ❛❣✉❛ ② ❞❡ ❡①❝❡s♦s ❞❡ ❛❣✉❛ ❞❡✜♥✐❞♦s ❛sí✿
▼✉② s❡❝♦ ✵ ❛ ✸✵
❙❡❝♦ ❃✸✵ ❛ ✻✵
❙❡♠✐s❡❝♦ ❃✻✵ ❛ ✾✵
❆❞❡❝✉❛❞♦ ❃✾✵ ❛ ✶✶✵
❙❡♠✐❤ú♠❡❞♦ ❃✶✶✵ ❛ ✶✹✵
❍ú♠❡❞♦ ❃✶✹✵ ❛ ✶✼✵
▼✉② ❤ú♠❡❞♦ ❃✶✼✵
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❆♥t❡ ❧❛ ♣r♦❜❛❜✐❧✐❞❛❞ ❞❡ ♦❝✉rr❡♥❝✐❛ ❞❡ ✐♥❝❡♥❞✐♦s ❞❡ ❧❛ ❝♦❜❡rt✉r❛ ✈❡❣❡t❛❧ s❡ ♠❛♥t✐❡♥❡ ❧❛s ❛❧❡rt❛s r♦❥❛ ② ♥❛r❛♥❥❛ ❡♥
③♦♥❛s ❞❡ ❧❛s r❡❣✐♦♥❡s ❈❛r✐❜❡✱ ③♦♥❛s ❞❡ ❧❛ ❆♥❞✐♥❛ ② ❖r✐♥♦q✉✐❛ ✱ ♣♦r ❧♦ ❛♥t❡r✐♦r ❡❧ ■❉❊❆▼ r❡❝♦♠✐❡♥❞❛✿

❼ ❆ ❧❛ ❝♦♠✉♥✐❞❛❞ ❡♥ ❣❡♥❡r❛❧✱ ❛ ❧♦s t✉r✐st❛s ② ❝❛♠✐♥❛♥t❡s ❛♣❛❣❛r ❞❡❜✐❞❛♠❡♥t❡ ❧❛s ❢♦❣❛t❛s ② ♥♦ ❞❡❥❛r r❡s✐❞✉♦s t✐♣♦
✈✐❞r✐♦ q✉❡ s✐r✈❛♥ ❝♦♠♦ ❡❧❡♠❡♥t♦s ❝♦♥❝❡♥tr❛❞♦r❡s ❞❡ ❧❛ r❛❞✐❛❝✐ó♥ s♦❧❛r ❡ ✐❣✉❛❧♠❡♥t❡ r❡♣♦rt❛r ❛ ❧❛s ❛✉t♦r✐❞❛❞❡s ❡♥ ❝❛s♦
❞❡ ♦❝✉rr❡♥❝✐❛ ❞❡ ✐♥❝❡♥❞✐♦s ♦ s❡ñ❛❧ ❞❡ ✐♥❝❡♥❞✐♦ ❡♥ ár❡❛ ♥❛t✉r❛❧❡s✳

❼ ❆ ❧♦s ❈♦♥s❡❥♦s ❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦ ❞❡ ❉❡s❛str❡s✱ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s
r❡❣✐♦♥❛❧❡s ② ❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ♣r❡✈❡♥❝✐ó♥ ② ❛t❡♥❝✐ó♥ ❞❡ ✐♥❝❡♥❞✐♦s ❝♦♥ ❡❧ ✜♥ ❞❡ ❡✈✐t❛r ❧❛ ♦❝✉rr❡♥❝✐❛
② ♣r♦♣❛❣❛❝✐ó♥ ❞❡ ❧♦s ♠✐s♠♦s

❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ár❡❛s ❞❡ r❡s❡r✈❛ ❢♦r❡st❛❧ ② ❞❡❧ ❙✐st❡♠❛ ◆❛❝✐♦♥❛❧ ❞❡ P❛rq✉❡s ◆❛❝✐♦♥❛❧❡s ◆❛t✉r❛❧❡s✱ ✉❜✐❝❛❞♦s ❡♥ ❧♦s
s❡❝t♦r❡s ♠❡♥❝✐♦♥❛❞♦s✳

❼ ❆ ❧♦s s✐st❡♠❛s r❡❣✐♦♥❛❧❡s ② ❧♦❝❛❧❡s ❞❡ ❜♦♠❜❡r♦s ❞✐s♣♦♥❡r ❞❡ ❧♦s ❡❧❡♠❡♥t♦s ♥❡❝❡s❛r✐♦s ♣❛r❛ ❧❛ ❧✉❝❤❛ ❛♥t✐✲✐♥❝❡♥❞✐♦s
❼ ❆ ❣❛♥❛❞❡r♦s ② ❛❣r✐❝✉❧t♦r❡s✱ t♦♠❛r ❧❛s ♠❡❞✐❞❛s ♥❡❝❡s❛r✐❛s ❛❧ ❤❛❝❡r ✉s♦ ❞❡❧ ❢✉❡❣♦ ❞✉r❛♥t❡ ❧❛s ❧❛❜♦r❡s ❛❣rí❝♦❧❛s✳

✺✳✷✳ ❖❈❯❘❘❊◆❈■❆ ❉❊ ❉❊❙▲■❩❆▼■❊◆❚❖❙ ❉❊ ❚■❊❘❘❆

❉❡ ❛❝✉❡r❞♦ ❛❧ ♣r♦♥óst✐❝♦ ❞❡ ❧❧✉✈✐❛ ♣❛r❛ ❡st❛ s❡♠❛♥❛✱ s❡ ♠❛♥t✐❡♥❡ ❧❛ ♣r♦❜❛❜✐❧✐❞❛❞ ❞❡ ♦❝✉rr❡♥❝✐❛ ❞❡ ❞❡s❧✐③❛♠✐❡♥t♦s
❞❡ t✐❡rr❛ ❡♥ ③♦♥❛s ✐♥❡st❛❜❧❡s ② ❞❡ ❛❧t❛ ♣❡♥❞✐❡♥t❡ ❞❡ ❈❛❧❞❛s✱ ❈❤♦❝ó✱ ◆❛r✐ñ♦✱ ❈❛✉❝❛ ② P✉t✉♠❛②♦✳ ❙❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧♦s
❈♦♥s❡❥♦s ❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦ ❞❡ ❉❡s❛str❡s✱ ❈❆❘❵❙✱ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s r❡❣✐♦♥❛❧❡s
② ❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ♣r❡✈❡♥❝✐ó♥ ② ❛t❡♥❝✐ó♥ ❞❡ ❞❡s❛str❡s❀ ② ❡st❛r ❛t❡♥t♦s ❛ ❧♦s ❝♦♠✉♥✐❝❛❞♦s q✉❡
s❡ ❡♠✐t❛♥ ♣♦r ♣❛rt❡ ❞❡ ❧❛ ❖✜❝✐♥❛ ❞❡❧ ❙❡r✈✐❝✐♦ ❞❡ Pr♦♥óst✐❝♦s ② ❆❧❡rt❛s ❞❡❧ ■❉❊❆▼✳

✺✳✸✳ ❋❊◆Ó▼❊◆❖ ✏❊▲ ◆■Ñ❖✑ P❘❖●❘❊❙■❱❖ ❉❊❇■▲■❚❆▼■❊◆❚❖

❊❧ ■❉❊❆▼ ✐♥❢♦r♠❛ q✉❡ s✐ ❜✐❡♥ ❡♥ ♠❛r③♦ ❡stá ❛ú♥ ♣r❡s❡♥t❡ ❡❧ ❋❊◆Ó▼❊◆❖ ❊▲ ◆■Ñ❖✱ ♣❛r❛ ❧♦s ♠❡s❡s ❞❡ ❛❜r✐❧ ②
♠❛②♦ s❡ ♣r❡✈é ✉♥ ♥♦t♦r✐♦ ❞❡❜✐❧✐t❛♠✐❡♥t♦ ❡♥ s✉ ✐♥t❡♥s✐❞❛❞✳ P♦r t❛♥t♦ ❡❧ ■❉❊❆▼ ✐♥❞✐❝❛ q✉❡ ♥♦ ♦❜st❛♥t❡ ❞❡ ♣r♦②❡❝t❛r
❛ú♥ ❝♦♥❞✐❝✐♦♥❡s ✏❊❧ ◆✐ñ♦✑✱ ❧❛ ♣r✐♠❡r❛ t❡♠♣♦r❛❞❛ ❞❡ ❧❧✉✈✐❛s ❧❧❡❣❛rá ❝♦♥ ✉♥ ✐♠♣❛❝t♦ ♦ ✐♥✢✉❡♥❝✐❛ s♦❜r❡ ❧❛s ❝❛♥t✐❞❛❞❡s
❞❡ ♣r❡❝✐♣✐t❛❝✐ó♥ ♠❡♥♦r ❛ ❧♦ r❡❣✐str❛❞♦ ❞✉r❛♥t❡ ❡❧ ú❧t✐♠♦ tr✐♠❡str❡ ❞❡ ✷✵✶✺ ② ❝♦♠✐❡♥③♦s ❞❡ ✷✵✶✻✱ ❝✉❛♥❞♦ ❡❧ ❢❡♥ó♠❡♥♦
s❡ ❢♦rt❛❧❡❝✐ó ♣r♦❣r❡s✐✈❛♠❡♥t❡ ② ❧❧❡❣ó ❛ s✉ ♠á①✐♠❛ ✐♥t❡♥s✐❞❛❞✳ ❉❡ ❡st❛ ❢♦r♠❛✱ ❞✉r❛♥t❡ ❛❜r✐❧ ② ♠❛②♦✱ é♣♦❝❛ ❡♥ ❧❛
q✉❡ s❡ ❡st❛❜❧❡❝❡ ❧❛ ♣r✐♠❡r❛ t❡♠♣♦r❛❞❛ ❞❡ ❧❧✉✈✐❛s✱ s❡ ♣♦❞rí❛♥ ♣r❡s❡♥t❛r ❛ú♥ ❛❧❣✉♥♦s ❞é✜❝✐ts ❧✐❣❡r♦s ❞❡ ♣r❡❝✐♣✐t❛❝✐ó♥
❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ❧❛s r❡❣✐♦♥❡s ❆♥❞✐♥❛ ② ❈❛r✐❜❡✱ s❡ñ❛❧❛♥❞♦ ✉♥ ♣❡r✐♦❞♦ ❞❡ tr❛♥s✐❝✐ó♥ ❞✉r❛♥t❡ ❧❛ s❡❣✉♥❞❛ q✉✐♥❝❡♥❛ ❞❡❧
♠❡s ❞❡ ♠❛r③♦✳ ❉❡ ♦tr❛ ♣❛rt❡✱ ❧❛ ♣r♦②❡❝❝✐ó♥ ❞❡ ♥❡✉tr❛❧✐❞❛❞ ❡♥ ❧❛ ❚❙▼ ✭t❡♠♣❡r❛t✉r❛ s✉♣❡r✜❝✐❛❧ ❞❡❧ ♠❛r✮ s❡ ❡st✐♠❛ ♣❛r❛
❧♦s ♠❡s❡s ❞❡ ♠✐t❛❞ ❞❡ ❛ñ♦ ❞❡ ✷✵✶✻✳ ❙❡ r❡❝♦♠✐❡♥❞❛ ❛ ❧♦s ❈♦♥s❡❥♦s ❘❡❣✐♦♥❛❧❡s ② ▼✉♥✐❝✐♣❛❧❡s ❞❡ ❧❛ ●❡st✐ó♥ ❞❡❧ ❘✐❡s❣♦
❞❡ ❉❡s❛str❡s✱ ❈❆❘❵❙✱ ❛ ❧❛s ❛✉t♦r✐❞❛❞❡s ❛♠❜✐❡♥t❛❧❡s r❡❣✐♦♥❛❧❡s ② ❧♦❝❛❧❡s✱ ♠❛♥t❡♥❡r ❛❝t✐✈♦s ❧♦s ♣❧❛♥❡s ❞❡ ❝♦♥t✐♥❣❡♥❝✐❛
❢r❡♥t❡ ❛ ❧❛ ❡✈♦❧✉❝✐ó♥ ❞❡ ❧❛s ❝♦♥❞✐❝✐♦♥❡s ❤✐❞r♦♠❡t❡♦r♦❧ó❣✐❝❛s ❡♥ ❡❧ ♣❛ís✱ ❞❛❞❛s ❡♥ ❧♦s ❞✐❢❡r❡♥t❡s ❜♦❧❡t✐♥❡s ❡ ✐♥❢♦r♠❡s
q✉❡ ❞❡s❞❡ ❡❧ ■♥st✐t✉t♦ s❡ ❡♠✐t❡♥✳

❙✉❣❡r❡♥❝✐❛s ❛❞✐❝✐♦♥❛❧❡s✿
❼ ❆❧♠❛❝❡♥❛r s✉✜❝✐❡♥t❡ ❛❣✉❛ ♣❛r❛ ❝♦♥s✉♠♦ ❞❡ ❛♥✐♠❛❧❡s ② ♣❛r❛ ❧❛❜♦r❡s ❝✉❧t✉r❛❧❡s ❞❡ ❧♦s ❝✉❧t✐✈♦s✳
❼ ■❞❡♥t✐✜❝❛r ♦tr❛s ❢✉❡♥t❡s ❞❡ ❛❣✉❛ ❛❧t❡r♥❛s ❡♥ ❡❧ t❡rr✐t♦r✐♦ ❝♦♥ ❡❧ ✜♥ ❞❡ ♣❧❛♥✐✜❝❛r ✉♥ ❛❞❡❝✉❛❞♦ ❛❤♦rr♦ ❞❡❧ r❡❝✉rs♦

❤í❞r✐❝♦✳
❼ ❆ ❧♦s ❛❣r✐❝✉❧t♦r❡s ❛❝t✐✈❛r ♣❧❛♥❡s ❞❡ ❝♦♥t✐♥❣❡♥❝✐❛ ♣❛r❛ ❡❧ ♠♦♥✐t♦r❡♦ ❡♥ ❧❛ ❤✉♠❡❞❛❞ ❞❡❧ s✉❡❧♦ ② ❞❡ ❧❛ ❛♣❛r✐❝✐ó♥ ❞❡

♣❧❛❣❛s ② ❡♥❢❡r♠❡❞❛❞❡s ❞❡ ❝✉❧t✐✈♦s q✉❡ s♦♥ s✉s❝❡♣t✐❜❧❡s ❛ ♣❡r✐♦❞♦s s❡❝♦s✳
❼ ❖r❣❛♥✐③❛r ❛❞❡❝✉❛❞♦s ❝r♦♥♦❣r❛♠❛s ❞❡ s✐❡♠❜r❛s ② ❛s❡s♦r❛rs❡ ❡♥ ❧❛ s❡❧❡❝❝✐ó♥ ❞❡ ❝✉❧t✐✈♦s ♠❡♥♦s ✈✉❧♥❡r❛❜❧❡s ❛ ❧❛

s❡q✉í❛✱ ❡s♣❡❝✐❛❧♠❡♥t❡ ❡♥ ❧❛ r❡❣✐ó♥ ❈❛r✐❜❡✱ ❖r✐♥♦q✉✐❛ ② ❝❡♥tr♦ ❞❡ ❧❛ ❆♥❞✐♥❛✳
❼ ❙❡ r❡❝♦♠✐❡♥❞❛ ❧❛ ✐♠♣❧❡♠❡♥t❛❝✐ó♥ ❞❡ ❞✐❢❡r❡♥t❡s s✐st❡♠❛s ❞❡ r✐❡❣♦ ♣❛r❛ ♠❛♥t❡♥❡r ✉♥❛ ❛❞❡❝✉❛❞❛ ❤✉♠❡❞❛❞ ❡♥ ❡❧

s✉❡❧♦✳
❼❙❡ s✉❣✐❡r❡ ❡st❛r ❛t❡♥t♦ ❛ ❧♦s ❜♦❧❡t✐♥❡s ❡♠✐t✐❞♦s ♣♦r ❡❧ ■❉❊❆▼ ❡♥ ❡❧ ✈í♥❝✉❧♦✿❤tt♣✿✴✴✇✇✇✳♣r♦♥♦st✐❝♦s②❛❧❡rt❛s✳
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