
❙❡③♥❛♠ ♣➦í❧♦❤

❆ ➎á❞♦st ♦ ✈②❥á❞➦❡♥í ❡t✐❝❦é ❦♦♠✐s❡ ❋❚❱❙ ❯❑

❇ ❱③♦r ✐♥❢♦r♠♦✈❛♥é❤♦ s♦✉❤❧❛s✉

❈ ❚❡st♦✈á ❜❛t❡r✐❡ ♣r♦ ✉r↔❡♥í str❛♥♦✈é ❞♦♠✐♥❛♥❝❡

❉ ❆♥❦❡t♥í ➨❡t➦❡♥í ♣r♦ ✈ý❜➙r ✈❤♦❞♥ý❝❤ ♣r♦❜❛♥❞➲

❊ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❛ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉

✼✹



P➦í❧♦❤❛ ❆✿ ➎á❞♦st ♦ ✈②❥á❞➦❡♥í ❡t✐❝❦é ❦♦♠✐s❡ ❋❚❱❙ ❯❑



P➦í❧♦❤❛ ❇✿ ❱③♦r ✐♥❢♦r♠♦✈❛♥é❤♦ s♦✉❤❧❛s✉

❱á➸❡♥á ♣❛♥í✱ ✈á➸❡♥ý ♣❛♥❡✳

❚í♠t♦ ❱ás ➸á❞á♠ ♦ s♦✉❤❧❛s ❦ ✈②➨❡t➦❡♥í✱ ❥❡❤♦➸ ✈ýs❧❡❞❦② ❜✉❞♦✉ ③✈❡➦❡❥♥➙♥②

✈ ❞✐♣❧♦♠♦✈é ♣rá❝✐ ♥❛ ❋❚❱❙ ❯❑✳

❈í❧❡♠ ❡①♣❡r✐♠❡♥t✉ ❥❡ ❛♥❛❧ý③❛ s✈❛❧♦✈é ↔✐♥♥♦st✐ s✈❛❧➲ ❤♦r♥í ❦♦♥↔❡t✐♥② ♣➦✐ ➦í③❡♥í

❛✉t♦♠♦❜✐❧✉✳ ▼➙➦❡♥í ❜✉❞❡ tr✈❛t ♣➦✐❜❧✐➸♥➙ ✷✱✺ ❤♦❞ ❛ ❜✉❞❡ ♣r♦✈❡❞❡♥♦ ✈ ❧❛❜♦r❛t♦➦✐

❋❚❱❙ ❯❑✳ ❱❧❛st♥í ✈②➨❡t➦❡♥í ❜✉❞❡ ✉s❦✉t❡↔♥➙♥♦ ✈ ♦s♦❜♥í♠ ❛✉t♦♠♦❜✐❧✉✱ ❦t❡rý ❜✉❞❡

✉♠íst➙♥ ✈❧❛❜♦r❛t♦➦✐✳

❏❛❦♦ ♦❜❥❡❦t✐✈✐③❛↔♥í ♠❡t♦❞❛ ❜✉❞❡ ③✈♦❧❡♥❛ ♣♦✈r❝❤♦✈á ❡❧❡❦tr♦♠②♦❣r❛✜❡ ❛ ❦✐♥❡✲

♠❛t✐❝❦á ❛♥❛❧ý③❛✱ ❝♦➸ ♣➦❡❞♣♦❦❧á❞á ♥❛❧❡♣❡♥í ❡❧❡❦tr♦❞ ✈ ♦❜❧❛st✐ s✈❛❧♦✈ý❝❤ ❜➦í➨❡❦

✈②❜r❛♥ý❝❤ s✈❛❧➲ ❛ ♥❛❧❡♣❡♥í r❡✢❡①♥í❝❤ ♠❛r❦❡r➲✳

P➦❡❞ ❡❧❡❦tr♦♠②♦❣r❛✜❝❦ý♠ ✈②➨❡t➦❡♥í♠ ❜✉❞❡ ♣r♦✈❡❞❡♥❛ t❡st♦✈á ❜❛t❡r✐❡ ♣r♦ ③❥✐➨✲

t➙♥í str❛♥♦✈é ❞♦♠✐♥❛♥❝❡ ❛ ♠➙➦❡♥í ♠❛①✐♠á❧♥í ✈♦❧♥í ❦♦♥tr❛❦❝❡ ❤♦❞♥♦❝❡♥ý❝❤ s✈❛❧➲✳

▼❡t♦❞② ♣♦✉➸✐té ❦ ✈②➨❡t➦❡♥í ❥s♦✉ ♥❡✐♥✈❛③✐✈♥í✱ ♥❡③♣➲s♦❜✉❥í ✈②➨❡t➦♦✈❛♥é♠✉ ♣♦✲

r❛♥➙♥í✱ ↔✐ ❜♦❧❡st ❛ ♥❡✈②♣❧ý✈❛❥í ③ ♥✐❝❤ ➸á❞♥á ③❞r❛✈♦t♥í r✐③✐❦❛✳ ❖s♦❜♥í ❞❛t❛ ♥❡❜✉❞♦✉

③✈❡➦❡❥➡♦✈á♥❛ ❛ ✈ýs❧❡❞❦② ♥❡❜✉❞♦✉ ♣♦✉➸✐t② ❦ ❥✐♥é♠✉ ú↔❡❧✉✱ ♥❡➸ ❥❡ ✈ý➨❡ ✉✈❡❞❡♥♦✳

❉♥❡s ❥s❡♠ ❜②❧✴❛ ♣♦✉↔❡♥✴❛ ♦ ♣❧á♥♦✈❛♥é♠ ✈②➨❡t➦❡♥í✱ ✈↔❡t♥➙ ❥❡❤♦ ♣r➲❜➙❤✉ ❛ ♣❧♥➙

♠✉ r♦③✉♠í♠✳ Pr♦❤❧❛➨✉❥✐ ❛ s✈ý♠ ♥í➸❡ ✉✈❡❞❡♥ý♠ ✈❧❛st♥♦r✉↔♥í♠ ♣♦❞♣✐s❡♠ ♣♦t✈r✲

③✉❥✐✱ ➸❡ ♠✐ ❜②❧♦ ✈②s✈➙t❧❡♥♦ ✈➨❡✱ ❝♦ ❥❡ ✈ýs❧❡❞❦❡♠ t♦❤♦t♦ ♣ís❡♠♥é❤♦ ✐♥❢♦r♠♦✈❛♥é❤♦

s♦✉❤❧❛s✉ ❛ ➸❡ ❥s❡♠ ♠➙❧✴❛ ♠♦➸♥♦st ❦❧ást ♦tá③❦②✱ ♥❛ ❦t❡ré ♠✐ ❜②❧♦ ➦á❞♥➙ ♦❞♣♦✈➙✲

③❡♥♦✳

❉❛t✉♠✿

❖s♦❜❛✱ ❦t❡rá ♣r♦✈❡❞❧❛ ♣♦✉↔❡♥í✿ ❇❝✳ ❱❡r♦♥✐❦❛ ❉♦stá❧♦✈á

P♦❞♣✐s ♦s♦❜②✱ ❦t❡rá ♣r♦✈❡❞❧❛ ♣♦✉↔❡♥í✿

❱❧❛st♥♦r✉↔♥í ♣♦❞♣✐s ✈②➨❡t➦♦✈❛♥é ♦s♦❜②✿



P➦í❧♦❤❛ ❈✿ ❚❡st♦✈á ❜❛t❡r✐❡ ♣r♦ ✉r↔❡♥í str❛♥♦✈é ❞♦♠✐♥❛♥❝❡

❚❡st♦✈á ❜❛t❡r✐❡ ♣r♦ ✉r↔❡♥í str❛♥♦✈é ❞♦♠✐♥❛♥❝❡ ❬▼✉sá❧❡❦✱ ✷✵✶✷❪✿

❍♦❞ ♠í↔❡♠ ♥❛ ❝í❧ ✭♠í↔ ❥❡ ✉♠íst➙♥ ✈❡ st❡❥♥é ✈③❞á❧❡♥♦st✐ ♦❞ ♦❜♦✉ ❤♦r♥í❝❤

❦♦♥↔❡t✐♥✮✳

●✉♠♦✈á♥í ❣✉♠♦✉ ♥❛ t✉➸❝❡✳

❯❦❛③♦✈á♥í ✉❦❛③♦✈át❦❡♠ ♥❛ ♣➦❡❞♠➙t✳



P➦í❧♦❤❛ ❉✿ ❆♥❦❡t♥í ➨❡t➦❡♥í ♣r♦ ✈ý❜➙r ✈❤♦❞♥ý❝❤ ♣r♦❜❛♥❞➲

❖s♦❜♥í ú❞❛❥❡✿

❏♠é♥♦ ❛ ♣➦í❥♠❡♥í✿

❘♦❦ ♥❛r♦③❡♥í✿

❱ý➨❦❛✿

❱á❤❛✿

❱❧❛st♥ít❡ ➦✐❞✐↔s❦é ♦♣rá✈♥➙♥í t②♣✉ ❇❄

❆♥♦

◆❡

❏❛❦♦ ♣➦✐❜❧✐➸♥♦✉ ✈③❞á❧❡♥♦st tý❞♥➙ ➦í❞ít❡ ❛✉t♦♠♦❜✐❧❄

◆❡❥s❡♠ ❛❦t✐✈♥í ➦✐❞✐↔

✶✵ ❛➸ ✶✵✵ ❦♠

✶✵✵ ❛➸ ✺✵✵ ❦♠

✈í❝❡ ♥❡➸ ✺✵✵ ❦♠

▼➙❧✴❛ ❥st❡ ♥➙❦❞② ③r❛♥➙♥í ♣r❛✈é ❤♦r♥í ❦♦♥↔❡t✐♥②❄ P♦❦✉❞ ❛♥♦✱ ❥❛❦é❄

P♦❝✐➫✉❥❡t❡ ♥②♥í ❜♦❧❡st ✈ ♦❜❧❛st✐ ♣r❛✈é ❤♦r♥í ❦♦♥↔❡t✐♥② ↔✐ tr✉♣✉❄



P➦í❧♦❤❛ ❊✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❛ ❧♦❦❡t♥í❤♦

❦❧♦✉❜✉

❖❜rá③❡❦ ✼✳✶✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛ ↔✳

✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②

❖❜rá③❡❦ ✼✳✷✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ✢❡①❡ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛

↔✳ ✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②



❖❜rá③❡❦ ✼✳✸✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ♣r♦♥❛❝❡ ♣➦❡❞❧♦❦tí ✉ ♣r♦❜❛♥❞❛ ↔✳

✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②

❖❜rá③❡❦ ✼✳✹✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛ ↔✳

✶ ♣➦✐ ✐♣s✐❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②



❖❜rá③❡❦ ✼✳✺✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ✢❡①❡ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛

↔✳ ✶ ♣➦✐ ✐♣s✐❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②

❖❜rá③❡❦ ✼✳✻✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ s✉♣✐♥❛❝❡ ✭③á♣♦r♥é ❤♦❞♥♦t②✮ ❛

♣r♦♥❛❝❡ ✭❦❧❛❞♥é ❤♦❞♥♦t②✮ ♣➦❡❞❧♦❦tí ✉ ♣r♦❜❛♥❞❛ ↔✳ ✶ ♣➦✐ ✐♣s✐❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉

✲ ú❝❤♦♣ ✷ ❤♦❞✐♥②



❖❜rá③❡❦ ✼✳✼✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛ ↔✳

✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✸ ❤♦❞✐♥②

❖❜rá③❡❦ ✼✳✽✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ✢❡①❡ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛

↔✳ ✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✸ ❤♦❞✐♥②



❖❜rá③❡❦ ✼✳✾✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ♣r♦♥❛❝❡ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦✲

❜❛♥❞❛ ↔✳ ✶ ♣➦✐ ❦♦♥tr❛❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✸ ❤♦❞✐♥②

❖❜rá③❡❦ ✼✳✶✵✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧➲ r❛♠❡♥♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥❞❛

↔✳ ✶ ♣➦✐ ✐♣s✐❧❛t❡rá❧♥í r♦t❛❝✐ ✈♦❧❛♥t✉ ✲ ú❝❤♦♣ ✸ ❤♦❞✐♥②



❖❜rá③❡❦ ✼✳✶✶✿ ●r❛✜❝❦é ③♥á③♦r♥➙♥í ♣r➲❜➙❤✉ ú❤❧✉ ✢❡①❡ ❧♦❦❡t♥í❤♦ ❦❧♦✉❜✉ ✉ ♣r♦❜❛♥✲
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