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❍❛♥❞❜♦♦❦

❚❤✐s ❍❛♥❞❜♦♦❦ ❞❡s❝r✐❜❡s t❤❡ str✉❝t✉r❡ ♦❢ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✱ r❡q✉✐r❡✲
♠❡♥ts ❢♦r ✐ts ▼❛st❡r ♦❢ ❆rts✱ ❛♥❞ r❡❧❡✈❛♥t st✉❞❡♥t r❡s♦✉r❝❡s✳ ■t ♣r♦✈✐❞❡s ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ✜♥❛♥❝✐❛❧
❛ss✐st❛♥❝❡ t❤r♦✉❣❤ ❈❲●❙ ❛♥❞ ♦✉t❧✐♥❡s t❤❡ ❛r❡❛s ♦❢ ❡①♣❡rt✐s❡ ♦❢ ❢❛❝✉❧t② ♠❡♥t♦rs✳

❚❤❡ ♣♦❧✐❝✐❡s ❛♥❞ ♣r♦❝❡❞✉r❡s ✐♥ t❤✐s ❞♦❝✉♠❡♥t s❤♦✉❧❞ ❜❡ ✉♥❞❡rst♦♦❞ ❛s ❣♦✈❡r♥✐♥❣ t❤❡ ❝♦✉rs❡ ♦❢
❣r❛❞✉❛t❡ st✉❞② ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✱ ✐♥ ❝♦♥✲
❥✉♥❝t✐♦♥ ✇✐t❤ t❤❡ ♣♦❧✐❝✐❡s ❛♥❞ ♣r♦❝❡❞✉r❡s ❞❡s❝r✐❜❡❞ ✐♥ t❤❡ ✷✵✵✾✲✷✵✶✶ ●r❛❞✉❛t❡ ❈❛t❛❧♦❣✶✳ P♦❧✐✲
❝✐❡s ❛♥❞ ♣r♦❝❡❞✉r❡s ♠❛② ❜❡ ❛♠❡♥❞❡❞ ❜② ❛❝t✐♦♥ ♦❢ t❤❡ ❉✐r❡❝t♦r✳ ❋♦r q✉❡st✐♦♥s ❛❜♦✉t t♦♣✐❝s
♥♦t ❛❞❞r❡ss❡❞ ✐♥ t❤✐s ❍❛♥❞❜♦♦❦✱ ♣❧❡❛s❡ ❝♦♥t❛❝t t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✱
❲❛❧t❡r ❲❡❜❜ ❍❛❧❧ ✹✵✶✱ ❈❛♠♣✉s ▼❛✐❧ ❆✹✾✵✵✱ ❆✉st✐♥✱ ❚❳ ✼✽✼✶✷✱ ❝❛❧❧ ✺✶✷✲✹✼✶✲✺✼✻✺✱ ♦r ❡✲♠❛✐❧
t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳ ❆❧s♦✱ ♣❧❡❛s❡ ✈✐s✐t t❤❡ ✇❡❜s✐t❡ ❛t ❤tt♣✿

✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴✳

❊❛❝❤ st✉❞❡♥t ✐s ❡①♣❡❝t❡❞ t♦ r❡❝❡✐✈❡✱ r❡❛❞✱ ❛♥❞ ❦❡❡♣ ❛ ❤❛r❞ ❝♦♣② ♦❢ t❤❡ ❍❛♥❞❜♦♦❦ ✐♥ ♣❧❛❝❡ ❛t
t❤❡ t✐♠❡ t❤❛t t❤❡② ❡♥t❡r❡❞ t❤❡ ♣r♦❣r❛♠✳ ❚❤❛t ❍❛♥❞❜♦♦❦ ❝♦♥t❛✐♥s t❤❡ r✉❧❡s ❛♥❞ ❣✉✐❞❡❧✐♥❡s t❤❛t
❛♣♣❧② t♦ t❤❛t st✉❞❡♥t ❛♥❞ t❤❡✐r ❝♦❤♦rt✳ ❈❤❛♥❣❡s ♠❛② ❜❡ ♠❛❞❡ s✉❜s❡q✉❡♥t t♦ ❛❞♠✐ss✐♦♥✳ ▼✐♥♦r
❝❤❛♥❣❡s ♠❛② ❜❡ ♠❛❞❡ ❜② t❤❡ ❈❡♥t❡r ❢♦r ♣✉r♣♦s❡s ♦❢ ❝❧❛r✐✜❝❛t✐♦♥ ♦♥❧②✳ ■♥ t❤❡ ❡✈❡♥t t❤❛t ❛ ♠❛❥♦r
❝❤❛♥❣❡ ✐s ♠❛❞❡✱ ❢♦r ❡①❛♠♣❧❡ ❛ ♥❡✇ ♣r♦❣r❛♠ r❡q✉✐r❡♠❡♥t ✐s ❡♥t❡r❡❞✱ t❤❛t ❝❤❛♥❣❡ ✇✐❧❧ ❛♣♣❧② ♦♥❧②
t♦ t❤❡ ❝♦❤♦rt ❡♥t❡r✐♥❣ t❤❡ ♥❡①t ❛❝❛❞❡♠✐❝ ②❡❛r✳ ❆❧❧ st✉❞❡♥ts ❤❛✈❡ t❤❡ ♦♣t✐♦♥ ♦❢ r❡q✉❡st✐♥❣ t❤❛t ❛
s♣❡❝✐✜❝ ❝❤❛♥❣❡ ❜❡ ❛♣♣❧✐❡❞ t♦ t❤❡✐r ♣r♦❣r❛♠ ♦r t❤❡② ♠❛② ❝♦♥t✐♥✉❡ t♦ ❛♣♣❧② t❤❡ r✉❧❡s ✐♥ ♣❧❛❝❡ ❛t t❤❡
t✐♠❡ t❤❡② ♦✣❝✐❛❧❧② ❡♥t❡r❡❞ t❤❡✐r ❣r❛❞✉❛t❡ st✉❞✐❡s ✐♥ t❤❡ ▼✳❆✳ ♣r♦❣r❛♠✳ ❊♥r♦❧❧♠❡♥t ✐♥ t❤❡ ❛❝❛❞❡♠✐❝
♣r♦❣r❛♠ ❛❝ts ❛s ❛♥ ❛❣r❡❡♠❡♥t t♦ ❛❞❤❡r❡ t♦ t❤❡ r✉❧❡s ❛♥❞ st❛♥❞❛r❞s ❝♦♥t❛✐♥❡❞ ✇✐t❤✐♥ t❤✐s ❞♦❝✉♠❡♥t✳

●r❛❞✉❛t❡ ❙t✉❞② ❛t ❯❚ ❆✉st✐♥✷

●r❛❞✉❛t❡ ❙t✉❞② ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✱ ❡st❛❜❧✐s❤❡❞ ✐♥ ✶✽✽✸✱ ✐s ❛ ♠❛❥♦r r❡s❡❛r❝❤
✐♥st✐t✉t✐♦♥✳ ■t ✐s t❤❡ ❧❛r❣❡st ♠❡♠❜❡r ♦❢ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❙②st❡♠✳ ❚❤❡ ❯♥✐✈❡rs✐t② ❤❛s ❣r♦✇♥
❢r♦♠ ♦♥❡ ❜✉✐❧❞✐♥❣✱ t✇♦ ❞❡♣❛rt♠❡♥ts✱ ❡✐❣❤t ❢❛❝✉❧t② ♠❡♠❜❡rs✱ ❛♥❞ ✷✷✶ st✉❞❡♥ts ♦♥ ❛ ❢♦rt②✲❛❝r❡ tr❛❝t
t♦ ❛ ❝❛♠♣✉s ♦❢ ♠♦r❡ t❤❛♥ ✸✺✵ ❛❝r❡s✱ ✇✐t❤ ♠♦r❡ t❤❛♥ ✶✶✵ ❜✉✐❧❞✐♥❣s✳ ❚❤❡ ❡♥r♦❧❧♠❡♥t ✐s ❛❜♦✉t ✜❢t②
t❤♦✉s❛♥❞✳

❚❤❡ ❢❛❝✉❧t② ✐♥❝❧✉❞❡s P✉❧✐t③❡r Pr✐③❡ ❛♥❞ ◆♦❜❡❧ Pr✐③❡ ✇✐♥♥❡rs ❛♥❞ ♠❡♠❜❡rs ♦❢ t❤❡ ◆❛t✐♦♥❛❧
❆❝❛❞❡♠② ♦❢ ❙❝✐❡♥❝❡s✱ t❤❡ ◆❛t✐♦♥❛❧ ❆❝❛❞❡♠② ♦❢ ❊♥❣✐♥❡❡r✐♥❣✱ ❛♥❞ t❤❡ ❆♠❡r✐❝❛♥ ❆❝❛❞❡♠② ♦❢ ❆rts
❛♥❞ ❙❝✐❡♥❝❡s✳ ❚❤❡ ❯♥✐✈❡rs✐t② ❛✇❛r❞s ♦♥❡ ♦❢ t❤❡ ❧❛r❣❡st ♥✉♠❜❡r ♦❢ ❞♦❝t♦r❛❧ ❞❡❣r❡❡s ✐♥ t❤❡ ❯♥✐t❡❞
❙t❛t❡s ❛♥❞ ✐s ♦♥❡ ♦❢ t❤r❡❡ s♦✉t❤✇❡st❡r♥ ♠❡♠❜❡rs ♦❢ t❤❡ ❆ss♦❝✐❛t✐♦♥ ♦❢ ❆♠❡r✐❝❛♥ ❯♥✐✈❡rs✐t✐❡s✳

❚❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✇❛s ❡st❛❜❧✐s❤❡❞ ✐♥ ✶✾✶✵ ❛s t❤❡ ●r❛❞✉❛t❡ ❉❡♣❛rt♠❡♥t✱ ❜✉t t❤❡ ✜rst ♠❛st❡r✬s
❞❡❣r❡❡ ✇❛s ❛✇❛r❞❡❞ ✐♥ ✶✽✽✻✳ ❚❤❡ ✜rst ❞♦❝t♦r❛❧ ❞❡❣r❡❡ ✇❛s ❛✇❛r❞❡❞ ✐♥ ✶✾✶✺✳ ▼♦r❡ t❤❛♥ ❡❧❡✈❡♥
t❤♦✉s❛♥❞ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❛r❡ ♥♦✇ ❡♥r♦❧❧❡❞✱ ❛♥❞ ♠♦r❡ t❤❛♥ ❡✐❣❤t ❤✉♥❞r❡❞ ❞♦❝t♦r❛❧ ❞❡❣r❡❡s ❛♥❞
t✇❡♥t②✲❡✐❣❤t ❤✉♥❞r❡❞ ♠❛st❡r✬s ❞❡❣r❡❡s ❛r❡ ❛✇❛r❞❡❞ ❡❛❝❤ ②❡❛r✳

✶❚❤✐s ❝❛♥ ❜❡ ❢♦✉♥❞ ♦♥❧✐♥❡ ❛s ❤t♠❧ ♦r ❛s ❛ ❞♦✇♥❧♦❛❞❛❜❧❡ ✳♣❞❢ ❛t ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴

❣r❛❞✵✾✲✶✶✴✳ ❨♦✉ ♠❛② ❛❧s♦ ♣✉r❝❤❛s❡ ✐t ❛s ❛ ♣r✐♥t❡❞ ❜♦♦❦❧❡t t❤r♦✉❣❤ t❤❛t ♣❛❣❡✳ ❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t
s♦♠❡ r❡❧❡✈❛♥t ♣♦❧✐❝✐❡s ❛t ✺✳✶ ♦♥ ♣❛❣❡ ✸✾✳

✷▼♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❢r♦♠ t❤❡ s❡❝t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❈❛t❛❧♦❣ ❢r♦♠ ✇❤✐❝❤ t❤✐s s❡❝t✐♦♥ ✐s ❞r❛✇♥✱ ✐♥❝❧✉❞✐♥❣ ❞❡t❛✐❧s ♦♥
❛✈❛✐❧❛❜❧❡ ❣r❛❞✉❛t❡ ❞❡❣r❡❡s ❛♥❞ ✜❡❧❞s ♦❢ st✉❞②✱ ❝❛♥ ❜❡ ❢♦✉♥❞ ❛t ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣r❛❞✵✾✲✶✶✴
❝❤✵✶✴❣r❛❞✵✾✳❝❤✵✶❛✳❤t♠❧✳

✷



❚❤❡ ❛❞♠✐♥✐str❛t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✭✇❤✐❝❤ ❞♦❡s ♥♦t ✐♥❝❧✉❞❡ t❤❡ ❙❝❤♦♦❧ ♦❢ ▲❛✇✮ ✐s t❤❡
r❡s♣♦♥s✐❜✐❧✐t② ♦❢ t❤❡ ✈✐❝❡ ♣r♦✈♦st ❛♥❞ ❞❡❛♥ ♦❢ ❣r❛❞✉❛t❡ st✉❞✐❡s✳ ●r❛❞✉❛t❡ ❞❡❣r❡❡s ❛r❡ ❛✈❛✐❧❛❜❧❡
✐♥ ❛❜♦✉t ❛ ❤✉♥❞r❡❞ ✜❡❧❞s✳ ❊❛❝❤ ❛❝❛❞❡♠✐❝ ❛r❡❛ t❤❛t ♦✛❡rs ❛ ❣r❛❞✉❛t❡ ❞❡❣r❡❡ ❤❛s ❛ ●r❛❞✉❛t❡
❙t✉❞✐❡s ❈♦♠♠✐tt❡❡✱ ❛ ❣r♦✉♣ ❝♦♥s✐st✐♥❣ ♦❢ ❛❧❧ t❤❡ ❛ss✐st❛♥t✱ ❛ss♦❝✐❛t❡✱ ❛♥❞ ❢✉❧❧ ♣r♦❢❡ss♦rs ✇❤♦ ❛r❡
❛❝t✐✈❡ ✐♥ t❤❛t ❣r❛❞✉❛t❡ ❞❡❣r❡❡ ♣r♦❣r❛♠✳ ❚❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ r❡❝♦♠♠❡♥❞s st✉❞❡♥ts
❢♦r ❛❞♠✐ss✐♦♥ t♦ t❤❡ ♣r♦❣r❛♠✱ s❡ts ♣r♦❣r❛♠✲s♣❡❝✐✜❝ r❡q✉✐r❡♠❡♥ts ❢♦r t❤❡ ❣r❛❞✉❛t❡ ❞❡❣r❡❡s ✐♥ t❤❛t
❛r❡❛✱ ❛♥❞ r❡❝♦♠♠❡♥❞s st✉❞❡♥ts ❢♦r ❛❞♠✐ss✐♦♥ t♦ ❝❛♥❞✐❞❛❝② ❢♦r ❞❡❣r❡❡s✳ ●r❛❞✉❛t❡ ❡❞✉❝❛t✐♦♥ ✐s
t❤❡ r❡s♣♦♥s✐❜✐❧✐t② ♦❢ t❤❡ ♠❡♠❜❡rs ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡s✳ ❖♥❡ ♠❡♠❜❡r s❡r✈❡s ❛s t❤❡
❣r❛❞✉❛t❡ ❛❞✈✐s❡r t♦ r❡❣✐st❡r ❛♥❞ ❛❞✈✐s❡ ❛❧❧ ❣r❛❞✉❛t❡ st✉❞❡♥ts✱ t♦ ♠❛✐♥t❛✐♥ r❡❝♦r❞s✱ ❛♥❞ t♦ r❡♣r❡s❡♥t
t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐♥ ♠❛tt❡rs ♣❡rt❛✐♥✐♥❣ t♦ ❣r❛❞✉❛t❡ ✇♦r❦ ✐♥ t❤❛t ❛r❡❛✳

❙t❛t❡♠❡♥t ♦♥ ❊q✉❛❧ ❊❞✉❝❛t✐♦♥❛❧ ❖♣♣♦rt✉♥✐t② ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐s ❝♦♠✲
♠✐tt❡❞ t♦ ❛♥ ❡❞✉❝❛t✐♦♥❛❧ ❛♥❞ ✇♦r❦✐♥❣ ❡♥✈✐r♦♥♠❡♥t t❤❛t ♣r♦✈✐❞❡s ❡q✉❛❧ ♦♣♣♦rt✉♥✐t② t♦ ❛❧❧ ♠❡♠❜❡rs
♦❢ t❤❡ ❯♥✐✈❡rs✐t② ❝♦♠♠✉♥✐t②✳ ■♥ ❛❝❝♦r❞❛♥❝❡ ✇✐t❤ ❢❡❞❡r❛❧ ❛♥❞ st❛t❡ ❧❛✇✱ t❤❡ ❯♥✐✈❡rs✐t② ♣r♦❤✐❜✐ts
✉♥❧❛✇❢✉❧ ❞✐s❝r✐♠✐♥❛t✐♦♥ ♦♥ t❤❡ ❜❛s✐s ♦❢ r❛❝❡✱ ❝♦❧♦r✱ r❡❧✐❣✐♦♥✱ ♥❛t✐♦♥❛❧ ♦r✐❣✐♥✱ ❣❡♥❞❡r✱ ❛❣❡✱ ❞✐s❛❜✐❧✐t②✱
❝✐t✐③❡♥s❤✐♣✱ ❛♥❞ ✈❡t❡r❛♥ st❛t✉s✳ ❉✐s❝r✐♠✐♥❛t✐♦♥ ♦♥ t❤❡ ❜❛s✐s ♦❢ s❡①✉❛❧ ♦r✐❡♥t❛t✐♦♥ ✐s ❛❧s♦ ♣r♦❤✐❜✐t❡❞
♣✉rs✉❛♥t t♦ ❯♥✐✈❡rs✐t② ♣♦❧✐❝②✳

❚✐t❧❡ ■❳✴❆❉❆✴✺✵✹ ❈♦♦r❞✐♥❛t♦rs ❋❡❞❡r❛❧ ❧❛✇ ♣r♦❤✐❜✐ts ❞✐s❝r✐♠✐♥❛t✐♦♥ ♦♥ t❤❡ ❜❛s✐s ♦❢ ❣❡♥✲
❞❡r ✭❚✐t❧❡ ■❳ ♦❢ t❤❡ ❊❞✉❝❛t✐♦♥ ❆♠❡♥❞♠❡♥ts ♦❢ ✶✾✼✷✮ ❛♥❞ ❞✐s❛❜✐❧✐t② ✭❙❡❝t✐♦♥ ✺✵✹ ♦❢ t❤❡ ❘❡❤❛❜✐❧✐t❛t✐♦♥
❆❝t ♦❢ ✶✾✼✸ ❛♥❞ ❚✐t❧❡ ■■ ♦❢ t❤❡ ❆♠❡r✐❝❛♥s ✇✐t❤ ❉✐s❛❜✐❧✐t✐❡s ❆❝t ♦❢ ✶✾✾✵✮✳ ❚❤❡ ❯♥✐✈❡rs✐t② ❤❛s ❞❡s✲
✐❣♥❛t❡❞ t❤❡ ❢♦❧❧♦✇✐♥❣ ♣❡rs♦♥s ❛s ❈♦♦r❞✐♥❛t♦rs t♦ ♠♦♥✐t♦r ❝♦♠♣❧✐❛♥❝❡ ✇✐t❤ t❤❡s❡ st❛t✉t❡s ❛♥❞ t♦
r❡s♦❧✈❡ ❝♦♠♣❧❛✐♥ts ♦❢ ❞✐s❝r✐♠✐♥❛t✐♦♥ ❜❛s❡❞ ♦♥ ❣❡♥❞❡r ♦r ❞✐s❛❜✐❧✐t②✳

❉✐s❛❜✐❧✐t② ✭❙❡❝t✐♦♥ ✺✵✹✴❆❉❆✮
❋♦r st✉❞❡♥ts ❛♥❞ ❡♠♣❧♦②❡❡s✿ ▲✐♥❞❛ ▼✐❧❧st♦♥❡✱ ❉❡♣✉t② t♦ t❤❡ ❱✐❝❡ Pr❡s✐❞❡♥t ❢♦r ❉✐✈❡rs✐t②
❛♥❞ ❈♦♠♠✉♥✐t② ❊♥❣❛❣❡♠❡♥t ❛♥❞ ❉✐r❡❝t♦r ♦❢ ❊q✉❛❧ ❖♣♣♦rt✉♥✐t② ❙❡r✈✐❝❡s✱ ◆❖❆ ✹✳✸✵✷
✭✶✵✶ ❊❛st ✷✼t❤ ❙tr❡❡t✮✱ ✭✺✶✷✮ ✹✼✶✲✶✽✹✾

●❡♥❞❡r ✭❚✐t❧❡ ■❳✮
❋♦r st✉❞❡♥ts✿ ❙♦♥❝✐❛ ❘❡❛❣✐♥s✲▲✐❧❧②✱ ❙❡♥✐♦r ❆ss♦❝✐❛t❡ ❱✐❝❡ Pr❡s✐❞❡♥t ❢♦r ❙t✉❞❡♥t ❆✛❛✐rs
❛♥❞ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts✱ ❙❙❇ ✹✳✶✵✹ ✭✶✵✵✲❇ ❲❡st ❉❡❛♥ ❑❡❡t♦♥ ❙tr❡❡t✮✱ ✭✺✶✷✮ ✹✼✶✲✶✷✵✶
❋♦r ❡♠♣❧♦②❡❡s✿ ▲✐♥❞❛ ▼✐❧❧st♦♥❡✱ ❉❡♣✉t② t♦ t❤❡ ❱✐❝❡ Pr❡s✐❞❡♥t ❢♦r ❉✐✈❡rs✐t② ❛♥❞ ❈♦♠✲
♠✉♥✐t② ❊♥❣❛❣❡♠❡♥t ❛♥❞ ❉✐r❡❝t♦r ♦❢ ❊q✉❛❧ ❖♣♣♦rt✉♥✐t② ❙❡r✈✐❝❡s✱ ◆❖❆ ✹✳✸✵✷ ✭✶✵✶ ❊❛st
✷✼t❤ ❙tr❡❡t✮✱ ✭✺✶✷✮ ✹✼✶✲✶✽✹✾

❆❝❝r❡❞✐t❛t✐♦♥ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐s ❛❝❝r❡❞✐t❡❞ ❜② t❤❡ ❈♦♠♠✐ss✐♦♥ ♦♥ ❈♦❧❧❡❣❡s
♦❢ t❤❡ ❙♦✉t❤❡r♥ ❆ss♦❝✐❛t✐♦♥ ♦❢ ❈♦❧❧❡❣❡s ❛♥❞ ❙❝❤♦♦❧s t♦ ❛✇❛r❞ ❜❛❝❤❡❧♦r✬s✱ ♠❛st❡r✬s✱ ✜rst✲♣r♦❢❡ss✐♦♥❛❧✱
❛♥❞ ❞♦❝t♦r❛❧ ❞❡❣r❡❡s✳ ❈♦♥t❛❝t t❤❡ ❈♦♠♠✐ss✐♦♥ ♦♥ ❈♦❧❧❡❣❡s ❛t ✶✽✻✻ ❙♦✉t❤❡r♥ ▲❛♥❡✱ ❉❡❝❛t✉r✱ ●❆
✸✵✵✸✸✲✹✵✸✸ ♦r ❝❛❧❧ ✭✹✵✹✮ ✻✼✾✲✹✺✵✵ ❢♦r q✉❡st✐♦♥s ❛❜♦✉t t❤❡ ❛❝❝r❡❞✐t❛t✐♦♥ ♦❢ t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s
❛t ❆✉st✐♥✳

❚❤❡ ◆❛t✉r❡ ❛♥❞ P✉r♣♦s❡ ♦❢ ●r❛❞✉❛t❡ ❲♦r❦ ●r❛❞✉❛t❡ ✇♦r❦ ❛t t❤❡ ❯♥✐✈❡rs✐t② ✐s ❞✐✈✐❞❡❞
✐♥t♦ ❞✐s❝✐♣❧✐♥❡s✳ ❚❤❡s❡ ❛r❡ ♥♦r♠❛❧❧② ❛ss♦❝✐❛t❡❞ ✇✐t❤ ❞❡♣❛rt♠❡♥ts❀ t❤❡② ♠❛②✱ ❤♦✇❡✈❡r✱ ❜❡ ❜r♦❛❞❡r ✐♥
s❝♦♣❡✱ ✐♥✈♦❧✈✐♥❣ ❝♦✉rs❡s ❛♥❞ r❡s❡❛r❝❤ ✐♥ s❡✈❡r❛❧ ❞❡♣❛rt♠❡♥ts✳ ❚❤❡ ❝❛♥❞✐❞❛t❡ ❢♦r ❛♥ ❛❞✈❛♥❝❡❞ ❞❡❣r❡❡
♣r❡s❡♥ts ✇♦r❦ ❞♦♥❡ ✐♥ ❛ ❝❤♦s❡♥ ♠❛❥♦r ❛r❡❛✱ ❜✉t ✉s✉❛❧❧② ❤❡ ♦r s❤❡ ✐s ❛❧s♦ ❡①♣❡❝t❡❞ t♦ ❤❛✈❡ ❞♦♥❡
s✉♣♣♦rt✐♥❣ ✇♦r❦ ♦♥ ❛♥ ❛❞✈❛♥❝❡❞ ❧❡✈❡❧ ✭✉♣♣❡r✲❞✐✈✐s✐♦♥ ♦r ❣r❛❞✉❛t❡✮ ✐♥ ♦♥❡ ♦r ♠♦r❡ r❡❧❡✈❛♥t ❛r❡❛s✳
❚❤❡r❡ ❛r❡ t❤r❡❡ ❝♦♠♣♦♥❡♥ts ♦❢ ❣r❛❞✉❛t❡ st✉❞②✿ ❝♦✉rs❡✇♦r❦✱ ✐♥❞❡♣❡♥❞❡♥t st✉❞②✱ ❛♥❞ ✐♥❞❡♣❡♥❞❡♥t
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s❝❤♦❧❛r❧② r❡s❡❛r❝❤ ❧❡❛❞✐♥❣ t♦ ❛ r❡♣♦rt✱ t❤❡s✐s✱ r❡❝✐t❛❧✱ ❞✐ss❡rt❛t✐♦♥✱ ♦r tr❡❛t✐s❡✳ ■♥ s♦♠❡ ❛r❡❛s✱ ✐♥t❡r♥✲
s❤✐♣s✱ ✜❡❧❞ st✉❞✐❡s✱ ❛♥❞ ♦t❤❡r ♣r♦❢❡ss✐♦♥❛❧ ❡①♣❡r✐❡♥❝❡s ♠❛② ❛❧s♦ ❜❡ ❛♥ ✐♥t❡❣r❛❧ ♣❛rt ♦❢ t❤❡ ♣r♦❣r❛♠✳
❚❤❡ ♣r♦♣♦rt✐♦♥ ♦❢ ❡❛❝❤ t②♣❡ ♦❢ st✉❞② ✈❛r✐❡s ❛❝❝♦r❞✐♥❣ t♦ t❤❡ ♣r❡✈✐♦✉s tr❛✐♥✐♥❣ ♦❢ t❤❡ st✉❞❡♥t ❛♥❞
t❤❡ ♥❛t✉r❡ ♦❢ t❤❡ ♠❛❥♦r ❛r❡❛✳

❚❤❡ ♦❜❥❡❝t✐✈❡ ♦❢ ❣r❛❞✉❛t❡ st✉❞② ✐s t♦ ❞❡✈❡❧♦♣ t❤❡ ✐♥t❡❧❧❡❝t✉❛❧ ❜r❡❛❞t❤ ❛♥❞ t♦ ♣r♦✈✐❞❡ t❤❡ s♣❡✲
❝✐❛❧✐③❡❞ tr❛✐♥✐♥❣ ♥❡❝❡ss❛r② t♦ ❛ ❝❛r❡❡r ✐♥ t❡❛❝❤✐♥❣✱ r❡s❡❛r❝❤✱ t❤❡ ❛rts✱ ♦r t❤❡ ♣r♦❢❡ss✐♦♥s✳ ❊♠♣❤❛s✐s
✐s ♣❧❛❝❡❞ ♦♥ t❤❡ ❦♥♦✇❧❡❞❣❡✱ ♠❡t❤♦❞s✱ ❛♥❞ s❦✐❧❧s ♥❡❡❞❡❞ ❢♦r s❝❤♦❧❛r❧② t❡❛❝❤✐♥❣✱ ♦r✐❣✐♥❛❧ r❡s❡❛r❝❤ ❛♥❞
♣r♦❜❧❡♠ s♦❧✈✐♥❣✱ ✐♥t❡❧❧❡❝t✉❛❧ ❧❡❛❞❡rs❤✐♣✱ ❝r❡❛t✐✈❡ ❡①♣r❡ss✐♦♥✱ ❛♥❞ ♦t❤❡r ♠♦❞❡s ♦❢ ❛❝❤✐❡✈❡♠❡♥t ✐♥ t❤❡
st✉❞❡♥t✬s ❞✐s❝✐♣❧✐♥❡✳

❚❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s

▼✐ss✐♦♥ ❙t❛t❡♠❡♥t ❚❤❡ ♠✐ss✐♦♥ ♦❢ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✭❈❲●❙✮ ✐s t♦
❝r❡❛t❡ ❝♦♠♠✐tt❡❞ ❝♦♠♠✉♥✐t✐❡s t❤❛t ❛❞❞r❡ss t❤❡ ❝❤❛❧❧❡♥❣❡s ❢❛❝❡❞ ✐♥ t❤❡ ❛r❡❛s ♦❢ ❣❡♥❞❡r✱ s❡①✉❛❧✐t②✱
❞✐✈❡rs✐t②✱ ❛♥❞ ❡q✉✐t②✳ ❲❡ ❢♦st❡r t❤❡s❡ ❝♦♠♠✉♥✐t✐❡s ✐♥s✐❞❡ ❛♥❞ ♦✉ts✐❞❡ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t
❆✉st✐♥ t❤r♦✉❣❤✿

• ■♥t❡r❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤

• ❯♥❞❡r❣r❛❞✉❛t❡ ❛♥❞ ❣r❛❞✉❛t❡ t❡❛❝❤✐♥❣

• ❙♦❝✐❛❧ ❛❞✈♦❝❛❝②

• ❈♦♠♠✉♥✐t② ♣❛rt♥❡rs❤✐♣s

❱✐s✐♦♥ ❙t❛t❡♠❡♥t ❚♦ ❜❡ ❛ ✇♦r❧❞✲❝❧❛ss ❝❡♥t❡r ❢♦r ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤✱ t❡❛❝❤✐♥❣✱ ❛♥❞ ❛❝✲
t✐✈✐s♠ ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s✳

❚❤❡ st✉❞❡♥ts✱ ♣r♦❢❡ss♦rs✱ ❛♥❞ ❝♦♠♠✉♥✐t② ♠❡♠❜❡rs ✇❤♦ ♣❛rt✐❝✐♣❛t❡ ✐♥ ♦✉r ♣r♦❣r❛♠s ❡①♣❧♦r❡ ❛
✇✐❞❡ ✈❛r✐❡t② ♦❢ t♦♣✐❝s ❛♥❞ ✐ss✉❡s ✐♥❝❧✉❞✐♥❣ ❜✉t ♥♦t ❧✐♠✐t❡❞ t♦ t❤❡ ❝❛✉s❡s ♦❢ ❜r❡❛st ❝❛♥❝❡r✱ t❤❡ r♦❧❡
♦❢ ♠❛rr✐❛❣❡ ✐♥ ♠❡♥✬s ❛♥❞ ✇♦♠❡♥✬s ❤❡❛❧t❤✱ ✇♦♠❡♥✬s ❝✐t✐③❡♥s❤✐♣ ❛♥❞ ❝♦♥st✐t✉t✐♦♥❛❧ r✐❣❤ts ✐♥ t❤❡ ❯❙✱
❝❤❛♥❣✐♥❣ s❡① r♦❧❡s ✐♥ ▼❡①✐❝♦✱ ❛♥❞ t❤❡ ❝♦♥tr✐❜✉t✐♦♥s ♦❢ ✇♦♠❡♥ ✇r✐t❡rs ❛♥❞ ❛rt✐sts ✐♥ ❞✐❡r❡♥t ❤✐st♦r✐❝❛❧
♣❡r✐♦❞s ❛♥❞ ♣❧❛❝❡s✳

❈❲●❙ ❛❧s♦ ✇♦r❦s ❝❧♦s❡❧② ✇✐t❤ ♦t❤❡r ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ♣r♦❣r❛♠s ❛♥❞ r❡s❡❛r❝❤ ❝❡♥t❡rs ♦♥ ❝❛♠♣✉s✳
❊①❛♠♣❧❡s ✐♥❝❧✉❞❡✸ t❤❡ ❡t❤♥✐❝ st✉❞✐❡s ❝❡♥t❡rs ✭t❤❡ ❈❡♥t❡rs ❢♦r ❆s✐❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❆❢r✐❝❛♥ ❛♥❞
❆❢r✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❛♥❞ ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✮✱ ✈❛r✐♦✉s ❛r❡❛ st✉❞✐❡s ❝❡♥t❡rs ✭t❤❡ ❈❡♥✲
t❡rs ❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s✱ ❛♥❞ ▼✐❞❞❧❡ ❊❛st❡r♥ ❙t✉❞✐❡s✱ ❛s ✇❡❧❧ ❛s t❤❡ ■♥st✐t✉t❡ ♦❢ ▲❛t✐♥ ❆♠❡r✐❝❛♥
❙t✉❞✐❡s✮✱ ♦t❤❡r r❡s❡❛r❝❤ ❝❡♥t❡rs ✭t❤❡ ❈❡♥t❡r ❢♦r ❍❡❛❧t❤ Pr♦♠♦t✐♦♥ ❘❡s❡❛r❝❤ ❛♥❞ t❤❡ P♦♣✉❧❛t✐♦♥ ❘❡✲
s❡❛r❝❤ ❈❡♥t❡r✮✱ ❛♥❞ st✉❞❡♥t ❝❡♥t❡rs ✭t❤❡ ❲♦♠❡♥✬s ❘❡s♦✉r❝❡ ❈❡♥t❡r✱ ❛♥❞ t❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t②
❈❡♥t❡r✱ ♦♥ ♣❛❣❡s ✹✹ ❛♥❞ ✹✺✮✳

❙t❛rt❡❞ ❜② ❛ ❤❛♥❞❢✉❧ ♦❢ ❢❛❝✉❧t② ❛♥❞ st✉❞❡♥ts ✐♥ ✶✾✼✾✱ ❈❲●❙ ♥♦✇ ❤❛s ♦✈❡r t✇♦ ❤✉♥❞r❡❞ ❛♥❞
✜❢t② ❢❛❝✉❧t② ❛✣❧✐❛t❡s✱ s❡✈❡r❛❧ ❞❡❣r❡❡ ♣r♦❣r❛♠s✱ ❛♥❞ ❤✉♥❞r❡❞s ♦❢ st✉❞❡♥ts ✇❤♦ ♣❛rt✐❝✐♣❛t❡ ✐♥ ♦✉r
♣r♦❣r❛♠s✳ ❲❡ ❤❛✈❡ ❛ ❣r♦✇✐♥❣ ♥❛t✐♦♥❛❧ r❡♣✉t❛t✐♦♥ ✐♥ t❤❡ ✇♦♠❡♥ ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s ❝♦♠♠✉♥✐t②✳

❉❡s♣✐t❡ ♥✉♠❡r♦✉s ❧❡❣❛❧ ❛♥❞ s♦❝✐❛❧ ❛❞✈❛♥❝❡s ♦✈❡r t❤❡ ❧❛st s❡✈❡r❛❧ ❞❡❝❛❞❡s✱ ✇♦♠❡♥ ❝♦♥t✐♥✉❡ t♦ ❢❛❝❡
❞✐s♣❛r✐t✐❡s ✐♥ ❡❞✉❝❛t✐♦♥❛❧ ❛tt❛✐♥♠❡♥t ❛♥❞ ❝❛r❡❡r ❛❞✈❛♥❝❡♠❡♥t r❡❧❛t✐✈❡ t♦ ♠❡♥✳ ❲♦♠❡♥ r❡♠❛✐♥ s✐❣✲
♥✐✜❝❛♥t❧② ✉♥❞❡rr❡♣r❡s❡♥t❡❞ ❛❝r♦ss ♥✉♠❡r♦✉s ♣r♦❢❡ss✐♦♥s✳ ❯♥❞❡rst❛♥❞✐♥❣ t❤❡ ❜❛rr✐❡rs t♦ ✇♦♠❡♥✬s

✸P❧❡❛s❡ s❡❡ ✹✳✷ ♦♥ ♣❛❣❡ ✸✷ ❢♦r ✇❡❜s✐t❡s ❛♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❡❛❝❤ ♦❢ t❤❡s❡ ❝❡♥t❡rs✳
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s✉❝❝❡ss ❛♥❞ ❝r❡❛t✐♥❣ ♣r♦❣r❛♠s t❤❛t ♣r♦♠♦t❡ ✇♦♠❡♥✬s ❧❡❛❞❡rs❤✐♣ r❡q✉✐r❡s ❣♦♦❞ ❣❡♥❞❡r st✉❞✐❡s r❡✲
s❡❛r❝❤ ❛♥❞ t❤❡ ♣r❡s❡♥❝❡ ♦❢ str♦♥❣ r♦❧❡ ♠♦❞❡❧s ✇✐t❤✐♥ ✉♥✐✈❡rs✐t✐❡s✳ ❚❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞
●❡♥❞❡r ❙t✉❞✐❡s ❛t t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐s ❞❡❞✐❝❛t❡❞ t♦ ❝❧♦s✐♥❣ t❤❡ ❧❡❛❞❡rs❤✐♣ ❣❛♣
t❤r♦✉❣❤ ❛ ✈❛r✐❡t② ♦❢ ✐♥✐t✐❛t✐✈❡s t❤❛t✿

• Pr♦♠♦t❡ ❣r♦✉♥❞❜r❡❛❦✐♥❣ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤ ✐♥ t❤❡ st✉❞② ♦❢ ✇♦♠❡♥ ❛♥❞ ❣❡♥❞❡r

• ❙✉♣♣♦rt ✉♥❞❡r❣r❛❞✉❛t❡ ✇♦♠❡♥ st✉❞❡♥ts ✐♥ t❤❡✐r ♣✉rs✉✐t ♦❢ ❧❡❛❞❡rs❤✐♣

• ❆ss✐st ✇♦♠❡♥ ❢❛❝✉❧t② s♦ t❤❛t t❤❡② ♠❛② s✉❝❝❡❡❞ ✐♥ t❤❡✐r ❝❤♦s❡♥ ✜❡❧❞s ❛♥❞ s❡r✈❡ ❛s ♠❡♥t♦rs
❛♥❞ r♦❧❡ ♠♦❞❡❧s ❢♦r t❤❡✐r st✉❞❡♥ts

❇② ♦✛❡r✐♥❣ ❛ ✇✐❞❡ ✈❛r✐❡t② ♦❢ ♣r♦❣r❛♠s ❛♥❞ ❡✈❡♥ts t❤❛t ❛❧❧♦✇ ♦✉r ❢❛❝✉❧t②✱ st✉❞❡♥ts ❛♥❞ ❝♦♠♠✉♥✐t②
♠❡♠❜❡rs t♦ s❤❛r❡ t❤❡✐r ❡①♣❡r✐❡♥❝❡ ❛♥❞ ❡①♣❡rt✐s❡✱ ❈❲●❙ ❝r❡❛t❡s ❛ ❧❡❛r♥✐♥❣ ❛♥❞ r❡s❡❛r❝❤ ❡♥✈✐r♦♥♠❡♥t
t❤❛t ✐s r❡s♣♦♥s✐✈❡ t♦ t❤❡ ❧✐✈❡s ❛♥❞ ❝♦♥❝❡r♥s ♦❢ t❤❡ ♣❡♦♣❧❡ ✐♥ ♦✉r ❝♦♠♠✉♥✐t②✳

❈♦♥t❛❝t✐♥❣ t❤❡ ❖✣❝❡ ❚❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✐s ♦♣❡♥ ▼♦♥❞❛②✲❋r✐❞❛②✱
✽❛♠ t♦ ✺♣♠✳ ❋❛❝✉❧t② ♣r❡❢❡rs t♦ ❜❡ ❝♦♥t❛❝t❡❞ ❜② ❡♠❛✐❧✳ ■t ✐s ❤❡❧♣❢✉❧ ✐❢ ❛♥② s♣❡❝✐❛❧ r❡q✉❡sts ❛r❡ ♣✉t
✐♥ ✇r✐t✐♥❣✳ ❚❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❝♦♠♠✉♥✐❝❛t❡s ✇✐t❤ st✉❞❡♥ts ♣r✐♠❛r✐❧② ❜②
❡♠❛✐❧✳ ❙t✉❞❡♥ts ✇✐❧❧ r❡❝❡✐✈❡ t❤❡ ✇❡❡❦❧② ❜✉❧❧❡t✐♥✱ ❡✈❡♥t ✐♥✈✐t❛t✐♦♥s✱ ♥❡✇s✱ ❛♥❞ ✐♠♣♦rt❛♥t ❛♥♥♦✉♥❝❡✲
♠❡♥ts ✈✐❛ t❤❡ st✉❞❡♥t ❧✐st s❡r✈❡s✳ ❙t✉❞❡♥ts ❛r❡ r❡s♣♦♥s✐❜❧❡ ❢♦r ❦❡❡♣✐♥❣ ❡❧❡❝tr♦♥✐❝ ❛♥❞ ♠❛✐❧ ❛❞❞r❡ss❡s
✉♣ t♦ ❞❛t❡✳

❈♦♥t❛❝t ✐♥❢♦r♠❛t✐♦♥ ✐s ❛❧s♦ ❛✈❛✐❧❛❜❧❡ ♦♥ ♦✉r ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴
❝✇❣s✴❛❜♦✉t✴❈♦♥t❛❝t✲❯s✳♣❤♣✳

✶✳✷ ❙t❛♥❞❛r❞s ♦❢ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧

❙t❛♥❞❛r❞ ♦❢ ❲♦r❦

❚♦ ❝♦♥t✐♥✉❡ ✐♥ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❜❡②♦♥❞ t❤❡ ✜rst s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥✱ t❤❡ st✉❞❡♥t ♠✉st
♠❛❦❡ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss ✐♥ ❛❜s♦❧✈✐♥❣ ❛♥② ❛❞♠✐ss✐♦♥ ❝♦♥❞✐t✐♦♥s t❤❛t ✇❡r❡ ✐♠♣♦s❡❞✱ ♠❡❡t ❛♥②
r❡q✉✐r❡♠❡♥ts ♠❛❞❡ ✐♥ ✇r✐t✐♥❣ ❜② t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡✱ ♠❛✐♥t❛✐♥ ❛ ❣r❛❞✉❛t❡ ❣r❛❞❡ ♣♦✐♥t
❛✈❡r❛❣❡ ♦❢ ❛t ❧❡❛st ✸✳✵✵✱ ❛♥❞ r❡❝❡✐✈❡ t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ st✉❞❡♥t✬s ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡✳

●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡s ❛r❡ r❡s♣♦♥s✐❜❧❡ ❢♦r ❡✈❛❧✉❛t✐♥❣ t❤❡ st✉❞❡♥ts ✐♥ t❤❡✐r ♣r♦❣r❛♠s
t♦ ❡♥s✉r❡ t❤❛t t❤❡② ❛r❡ ♠❛❦✐♥❣ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss t♦✇❛r❞ ❛ ❞❡❣r❡❡✳ ■❢ t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s
❈♦♠♠✐tt❡❡ ✜♥❞s t❤❛t ❛ st✉❞❡♥t ✐s ♥♦t ♠❛❦✐♥❣ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss✱ ✐t ♠❛② r❡❝♦♠♠❡♥❞ t♦ t❤❡
❣r❛❞✉❛t❡ ❞❡❛♥ t❤❛t t❤❡ st✉❞❡♥t✬s ♣r♦❣r❛♠ ❜❡ t❡r♠✐♥❛t❡❞✳

❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ✇❤♦s❡ ❝✉♠✉❧❛t✐✈❡ ❣r❛❞✉❛t❡ ❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡ ❢❛❧❧s ❜❡❧♦✇ ✸✳✵✵ ❛t t❤❡ ❡♥❞
♦❢ ❛♥② s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥ ✇✐❧❧ ❜❡ ✇❛r♥❡❞ ❜② t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s t❤❛t t❤❡✐r
❝♦♥t✐♥✉❛♥❝❡ ✐♥ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐s ✐♥ ❥❡♦♣❛r❞②✳ ❚❤❡ st✉❞❡♥t ♠✉st ❛tt❛✐♥ ❛ ❝✉♠✉❧❛t✐✈❡ ❣r❛❞✉❛t❡
❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡ ♦❢ ❛t ❧❡❛st ✸✳✵✵ ❞✉r✐♥❣ t❤❡ ♥❡①t s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥ ❤❡ ♦r s❤❡ ✐s ❡♥r♦❧❧❡❞
♦r ❜❡ s✉❜❥❡❝t t♦ ❞✐s♠✐ss❛❧✳ ❉✉r✐♥❣ t❤✐s ♣❡r✐♦❞✱ t❤❡ st✉❞❡♥t ♠❛② ♥♦t ❞r♦♣ ❛ ❝♦✉rs❡ ♦r ✇✐t❤❞r❛✇ ❢r♦♠
t❤❡ ❯♥✐✈❡rs✐t② ✇✐t❤♦✉t t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞ t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳

❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ✇❤♦ ❤❛s ❜❡❡♥ ❞✐s♠✐ss❡❞ ♠❛② ❜❡ r❡❛❞♠✐tt❡❞ ❢♦r ❢✉rt❤❡r ❣r❛❞✉❛t❡ st✉❞②
♦♥❧② ❜② ♣❡t✐t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ✐♥ t❤❡ st✉❞❡♥t✬s ♠❛❥♦r ❛r❡❛ ♦r ❜② t❤❡ ●r❛❞✉❛t❡
❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ♦❢ ❛♥♦t❤❡r ♣r♦❣r❛♠ t❤❛t ✇✐❧❧ ❛❝❝❡♣t t❤❡ st✉❞❡♥t✳ ❚❤❡ ♣❡t✐t✐♦♥ ♠✉st ❜❡ ❛♣♣r♦✈❡❞
❜② t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳

❆❝❛❞❡♠✐❝ ❞✐s♠✐ss❛❧ ✐s r❡✢❡❝t❡❞ ♦♥ t❤❡ st✉❞❡♥t✬s ♣❡r♠❛♥❡♥t r❡❝♦r❞✳

✺



■♥t❡❣r✐t② ❛♥❞ ❈♦♥❞✉❝t ❚❤❡ ❯♥✐✈❡rs✐t②✬s ❤♦♥♦r ❝♦❞❡ st❛t❡s✿

❚❤❡ ❝♦r❡ ✈❛❧✉❡s ♦❢ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ❛r❡ ❧❡❛r♥✐♥❣✱ ❞✐s❝♦✈❡r②✱ ❢r❡❡❞♦♠✱
❧❡❛❞❡rs❤✐♣✱ ✐♥❞✐✈✐❞✉❛❧ ♦♣♣♦rt✉♥✐t②✱ ❛♥❞ r❡s♣♦♥s✐❜✐❧✐t②✳ ❊❛❝❤ ♠❡♠❜❡r ♦❢ t❤❡ ❯♥✐✈❡rs✐t② ✐s
❡①♣❡❝t❡❞ t♦ ✉♣❤♦❧❞ t❤❡s❡ ✈❛❧✉❡s t❤r♦✉❣❤ ✐♥t❡❣r✐t②✱ ❤♦♥❡st②✱ tr✉st✱ ❢❛✐r♥❡ss✱ ❛♥❞ r❡s♣❡❝t
t♦✇❛r❞ ♣❡❡rs ❛♥❞ ❝♦♠♠✉♥✐t②✳

❚❤❡ ❞❡♣❛rt♠❡♥t r❡s♣♦♥s✐❜❧❡ ❢♦r s✉♣♣♦rt✐♥❣ t❤✐s ♠✐ss✐♦♥ ✐s ❙t✉❞❡♥t ❏✉❞✐❝✐❛❧ ❙❡r✈✐❝❡s ✭❙❏❙✮✱ ✇❤✐❝❤
✉♣❤♦❧❞s ❯♥✐✈❡rs✐t② st❛♥❞❛r❞s ♦❢ st✉❞❡♥t ❝♦♥❞✉❝t ❛♥❞ ❛❝❛❞❡♠✐❝ ✐♥t❡❣r✐t② t❤r♦✉❣❤ ❛ ❢❛✐r ❛♥❞ ♦❜❥❡❝t✐✈❡
♣r♦❝❡ss✳ P❧❡❛s❡ ❜❡ ❢❛♠✐❧✐❛r ✇✐t❤ t❤❡✐r ♣♦❧✐❝✐❡s✹ r❡❣❛r❞✐♥❣✿

• ❙t❛♥❞❛r❞s ♦❢ ❈♦♥❞✉❝t

• ❚❤❡ ❙t❛♥❞❛r❞ ♦❢ ❆❝❛❞❡♠✐❝ ■♥t❡❣r✐t②

• ❆❝❛❞❡♠✐❝ ❉✐s❤♦♥❡st②✺

• ❉✐s❝✐♣❧✐♥❡ Pr♦❝❡ss

❇② ❢♦st❡r✐♥❣ s❡❧❢✲r❡✢❡❝t✐♦♥✱ ♣r♦♠♦t✐♥❣ ❝✐✈✐❧✐t②✱ ❛♥❞ ❡♥❝♦✉r❛❣✐♥❣ ♣❡rs♦♥❛❧ r❡s♣♦♥s✐❜✐❧✐t②✱ ❙❏❙ str✐✈❡s
t♦ ❡♥s✉r❡ ❛ s❛❢❡ ❛♥❞ ❤❡❛❧t❤② ❝❛♠♣✉s ❝♦♠♠✉♥✐t②✳ ❙t✉❞❡♥t ❏✉❞✐❝✐❛❧ ❙❡r✈✐❝❡s ❞❡♠♦♥str❛t❡s ✐ts ❝♦♠✲
♠✐t♠❡♥t t♦ t❤❡ ♣r✐♥❝✐♣❧❡s ♦❢ ❞✉❡ ♣r♦❝❡ss ❛♥❞ t♦ t❤❡ ♣r✐♥❝✐♣❧❡s ♦❢ st✉❞❡♥t r✐❣❤ts ❛♥❞ r❡s♣♦♥s✐❜✐❧✐t✐❡s
t❤r♦✉❣❤ ♦♥❣♦✐♥❣ ♦✉tr❡❛❝❤✱ ❝♦♥t✐♥✉❛❧ ❡❞✉❝❛t✐♦♥✱ ❛♥❞ t❤♦r♦✉❣❤ ❝❛s❡ ♠❛♥❛❣❡♠❡♥t✳

❙❏❙ ✐s ❧♦❝❛t❡❞ ✐♥ s✉✐t❡ ✹✳✶✵✹ ♦❢ t❤❡ ❙t✉❞❡♥t ❙❡r✈✐❝❡s ❇✉✐❧❞✐♥❣ ✭❙❙❇✮✻✳ ❨♦✉ ♠❛② ❝♦♥t❛❝t t❤❡♠
✈✐❛ ❡✲♠❛✐❧ ❛t s❥s❅❛✉st✐♥✳✉t❡①❛s✳❡❞✉ ♦r ❝❛❧❧ ✺✶✷✲✹✼✶✲✷✽✹✶ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ♦✉r s❡r✈✐❝❡s✳

❙t✉❞❡♥t ❘❡s♣♦♥s✐❜✐❧✐t②

❲❤✐❧❡ ❯♥✐✈❡rs✐t② ❢❛❝✉❧t② ❛♥❞ st❛✛ ♠❡♠❜❡rs ❣✐✈❡ st✉❞❡♥ts ❛❝❛❞❡♠✐❝ ❛❞✈✐❝❡ ❛♥❞ ❛ss✐st❛♥❝❡✱ ❡❛❝❤ st✉✲
❞❡♥t ✐s ❡①♣❡❝t❡❞ t♦ t❛❦❡ r❡s♣♦♥s✐❜✐❧✐t② ❢♦r t❤❡✐r ❡❞✉❝❛t✐♦♥ ❛♥❞ ♣❡rs♦♥❛❧ ❞❡✈❡❧♦♣♠❡♥t✳ ❚❤❡ st✉❞❡♥t
♠✉st ❦♥♦✇ ❛♥❞ ❛❜✐❞❡ ❜② t❤❡ ❛❝❛❞❡♠✐❝ ❛♥❞ ❞✐s❝✐♣❧✐♥❛r② ♣♦❧✐❝✐❡s ❣✐✈❡♥ ✐♥ t❤✐s ❝❛t❛❧♦❣ ❛♥❞ ✐♥ ●❡♥❡r❛❧
■♥❢♦r♠❛t✐♦♥✼✱ ✐♥❝❧✉❞✐♥❣ r✉❧❡s ❣♦✈❡r♥✐♥❣ q✉❛♥t✐t② ♦❢ ✇♦r❦✱ t❤❡ st❛♥❞❛r❞ ♦❢ ✇♦r❦ r❡q✉✐r❡❞ t♦ ❝♦♥t✐♥✉❡
✐♥ t❤❡ ❯♥✐✈❡rs✐t②✱ ✇❛r♥✐♥❣ st❛t✉s ❛♥❞ s❝❤♦❧❛st✐❝ ❞✐s♠✐ss❛❧✱ ❛♥❞ ❡♥❢♦r❝❡❞ ✇✐t❤❞r❛✇❛❧✳ ❚❤❡ st✉❞❡♥t
♠✉st ❛❧s♦ ❦♥♦✇ ❛♥❞ ♠❡❡t t❤❡ r❡q✉✐r❡♠❡♥ts ♦❢ t❤❡✐r ❞❡❣r❡❡ ♣r♦❣r❛♠❀ ♠✉st ❡♥r♦❧❧ ✐♥ ❝♦✉rs❡s ❛♣♣r♦✲
♣r✐❛t❡ t♦ t❤❡ ♣r♦❣r❛♠❀ ♠✉st ♠❡❡t ♣r❡r❡q✉✐s✐t❡s ❛♥❞ t❛❦❡ ❝♦✉rs❡s ✐♥ t❤❡ ♣r♦♣❡r s❡q✉❡♥❝❡ t♦ ❡♥s✉r❡
♦r❞❡r❧② ❛♥❞ t✐♠❡❧② ♣r♦❣r❡ss❀ ❛♥❞ ♠✉st s❡❡❦ ❛❞✈✐❝❡ ❛❜♦✉t ❞❡❣r❡❡ r❡q✉✐r❡♠❡♥ts ❛♥❞ ♦t❤❡r ❯♥✐✈❡rs✐t②
♣♦❧✐❝✐❡s ✇❤❡♥ ♥❡❝❡ss❛r②✳

❚❤❡ st✉❞❡♥t ♠✉st ❣✐✈❡ ❝♦rr❡❝t ❧♦❝❛❧ ❛♥❞ ♣❡r♠❛♥❡♥t ♣♦st❛❧ ❛❞❞r❡ss❡s✱ t❡❧❡♣❤♦♥❡ ♥✉♠❜❡rs✱ ❛♥❞
❡✲♠❛✐❧ ❛❞❞r❡ss t♦ t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❘❡❣✐str❛r ❛♥❞ ♠✉st ♥♦t✐❢② t❤✐s ♦✣❝❡ ✐♠♠❡❞✐❛t❡❧② ♦❢ ❛♥② ❝❤❛♥❣❡s✳
❖✣❝✐❛❧ ❝♦rr❡s♣♦♥❞❡♥❝❡ ✐s s❡♥t t♦ t❤❡ ♣♦st❛❧ ♦r ❡✲♠❛✐❧ ❛❞❞r❡ss ❧❛st ❣✐✈❡♥ t♦ t❤❡ r❡❣✐str❛r❀ ✐❢ t❤❡ st✉❞❡♥t
❤❛s ❢❛✐❧❡❞ t♦ ❝♦rr❡❝t t❤✐s ❛❞❞r❡ss✱ ❤❡ ♦r s❤❡ ✇✐❧❧ ♥♦t ❜❡ r❡❧✐❡✈❡❞ ♦❢ r❡s♣♦♥s✐❜✐❧✐t② ♦♥ t❤❡ ❣r♦✉♥❞s t❤❛t
t❤❡ ❝♦rr❡s♣♦♥❞❡♥❝❡ ✇❛s ♥♦t ❞❡❧✐✈❡r❡❞✳ ❙t✉❞❡♥ts ♠❛② ✉♣❞❛t❡ t❤❡✐r ❛❞❞r❡ss❡s ❛♥❞ t❡❧❡♣❤♦♥❡ ♥✉♠❜❡rs
♦♥❧✐♥❡ t❤r♦✉❣❤ t❤✐s ♣❛❣❡ ♦♥ t❤❡ ❯❚❉✐r❡❝t s②st❡♠✿ ❤tt♣s✿✴✴✉t❞✐r❡❝t✳✉t❡①❛s✳❡❞✉✴❛♣♣s✴✉t❞✴❛❧❧❴
♠②❴❛❞❞r❡ss❡s✴✳

❚❤❡ st✉❞❡♥t ♠✉st r❡❣✐st❡r ❜② t❤❡ ❞❡❛❞❧✐♥❡s ❣✐✈❡♥ ✐♥ t❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ ❛♥❞ ♠✉st ✈❡r✐❢② ❤✐s ♦r
❤❡r s❝❤❡❞✉❧❡ ♦❢ ❝❧❛ss❡s ❡❛❝❤ s❡♠❡st❡r✱ ♠✉st s❡❡ t❤❛t ♥❡❝❡ss❛r② ❝♦rr❡❝t✐♦♥s ❛r❡ ♠❛❞❡✱ ❛♥❞ ♠✉st ❦❡❡♣

✹❉❡t❛✐❧s ♦❢ ❡❛❝❤ ♦❢ t❤❡s❡ ♣♦❧✐❝✐❡s ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✱ t❤r♦✉❣❤ t❤❡ ✇❡❜s✐t❡ ♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts✿ ❤tt♣✿✴✴

❞❡❛♥♦❢st✉❞❡♥ts✳✉t❡①❛s✳❡❞✉✴s❥s✴✐♥❞❡①✳♣❤♣✳
✺❆♥♦t❤❡r ❣✉✐❞❡ t♦ ❛✈♦✐❞✐♥❣ ♣❧❛❣❛r✐s♠ ❤❛s ❜❡❡♥ ♣r♦❞✉❝❡❞ ❜② t❤❡ ▲❇❏ s❝❤♦♦❧❀ ❞♦✇♥❧♦❛❞ ✐t ❛s ❛ ✳♣❞❢ ✜❧❡ ❤❡r❡✿

❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❧❜❥✴✇r✐t✐♥❣✴♣❧❛❣✐❛r✐s♠✳♣❞❢✳
✻❈❛♠♣✉s ♠❛♣ ❛♥❞ ❧♦❝❛t✐♦♥ ♦❢ t❤❡ ❙❙❇ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴ss❜✳

❤t♠❧✳
✼●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ ✷✵✵✾✲✷✵✶✵ ❝❛♥ ❜❡ ❢♦✉♥❞ ♦♥❧✐♥❡ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✾✲✶✵✴✳

✻



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

❙t✉❞❡♥ts s❤♦✉❧❞ ❜❡ ❢❛♠✐❧✐❛r ✇✐t❤ t❤❡ ❢♦❧❧♦✇✐♥❣ s♦✉r❝❡s ♦❢ ✐♥❢♦r♠❛t✐♦♥✿

❯♥✐✈❡rs✐t② ❝❛t❛❧♦❣s✽✳ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ ❣✐✈❡s ✐♠♣♦rt❛♥t ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ❛❝❛❞❡♠✐❝ ♣♦❧✐❝✐❡s
❛♥❞ ♣r♦❝❡❞✉r❡s t❤❛t ❛♣♣❧② t♦ ❛❧❧ st✉❞❡♥ts✳ ■t ✐♥❝❧✉❞❡s t❤❡ ♦✣❝✐❛❧ ❛❝❛❞❡♠✐❝ ❝❛❧❡♥❞❛r✱ ❛❞♠✐ss✐♦♥
♣r♦❝❡❞✉r❡s✱ r❡s✐❞❡♥❝❡ r❡q✉✐r❡♠❡♥ts✱ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t✉✐t✐♦♥ ❛♥❞ ❢❡❡s✱ ❛♥❞ ♣♦❧✐❝✐❡s ♦♥ q✉❛♥t✐t②
♦❢ ✇♦r❦✱ ❣r❛❞❡s ❛♥❞ t❤❡ ❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡✱ ❛❞❞✐♥❣ ❛♥❞ ❞r♦♣♣✐♥❣ ❝♦✉rs❡s✱ ❛♥❞ ✇✐t❤❞r❛✇❛❧ ❢r♦♠
t❤❡ ❯♥✐✈❡rs✐t②✳ ❚❤✐s ❝❛t❛❧♦❣ ❛❧s♦ ❣✐✈❡s ❤✐st♦r✐❝❛❧ ❛♥❞ ❝✉rr❡♥t ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡ ❯♥✐✈❡rs✐t②✬s
♦r❣❛♥✐③❛t✐♦♥ ❛♥❞ ♣❤②s✐❝❛❧ ❢❛❝✐❧✐t✐❡s✳ ■t ❞❡s❝r✐❜❡s t❤❡ s❡r✈✐❝❡s ♦❢ t❤❡ ❉✐✈✐s✐♦♥ ♦❢ ❙t✉❞❡♥t ❆✛❛✐rs ❛♥❞
t❤❡ ❧✐❜r❛r✐❡s ❛♥❞ r❡s❡❛r❝❤ ❢❛❝✐❧✐t✐❡s t❤❛t s✉♣♣♦rt t❤❡ ❯♥✐✈❡rs✐t②✬s ❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠s✳

❚❤❡ ●r❛❞✉❛t❡ ❈❛t❛❧♦❣✱ ❞❡s❝r✐❜❡❞ ✐♥ ✺✳✶✱ ❣✐✈❡s ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ❞❡❣r❡❡s ♦✛❡r❡❞ ❜② t❤❡ ●r❛❞✉❛t❡
❙❝❤♦♦❧✳ ■t ❞❡s❝r✐❜❡s ❛❝❛❞❡♠✐❝ ♣♦❧✐❝✐❡s ❛♥❞ ♣r♦❝❡❞✉r❡s t❤❛t ❛♣♣❧② t♦ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❛♥❞ ❧✐sts
❝♦✉rs❡s ❛♥❞ ♠❡♠❜❡rs ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡s✳

❚❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡✳ ❚❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ ✐s ♣✉❜❧✐s❤❡❞ ❜② t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❘❡❣✐str❛r ❛♥❞ ✐s
❛✈❛✐❧❛❜❧❡ ❜❡❢♦r❡ r❡❣✐str❛t✐♦♥ ❢♦r ❡❛❝❤ s❡♠❡st❡r ❛♥❞ s✉♠♠❡r s❡ss✐♦♥✳ ❚❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ ✐♥❝❧✉❞❡s
✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t r❡❣✐str❛t✐♦♥ ♣r♦❝❡❞✉r❡s❀ t✐♠❡s✱ ❧♦❝❛t✐♦♥s✱ ✐♥str✉❝t♦rs✱ ♣r❡r❡q✉✐s✐t❡s✱ ❛♥❞ s♣❡❝✐❛❧
❢❡❡s ♦❢ ❝❧❛ss❡s ♦✛❡r❡❞❀ ❛♥❞ ❛❞✈✐s✐♥❣ ❧♦❝❛t✐♦♥s✳ ❙❡❡ ✸✳✶✳✶ ♦♥ ♣❛❣❡ ✷✵ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t
✜♥❞✐♥❣ ❲●❙ ❛♥❞ ❡❧❡❝t✐✈❡ ❝♦✉rs❡s✱ ❛♥❞ ✜♥❞ t❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳
✉t❡①❛s✳❡❞✉✴s❝❤❡❞✉❧❡s✴✳

❚❤❡ ❯♥✐✈❡rs✐t② ❉✐r❡❝t♦r②✳ ❚❤❡ ♣r✐♥t❡❞ ❯♥✐✈❡rs✐t② ❞✐r❡❝t♦r② ✐s ❞✐str✐❜✉t❡❞ ❜② ❚❡①❛s ❙t✉❞❡♥t
▼❡❞✐❛ ❡❛❝❤ ❢❛❧❧✳ ■t ❣✐✈❡s ♣❤②s✐❝❛❧ ❛♥❞ ❡✲♠❛✐❧ ❛❞❞r❡ss❡s ❛♥❞ t❡❧❡♣❤♦♥❡ ♥✉♠❜❡rs ♦❢ ❯♥✐✈❡rs✐t② ♦✣❝❡s
❛♥❞ ♦❢ st✉❞❡♥ts ❛♥❞ ❢❛❝✉❧t② ❛♥❞ st❛✛ ♠❡♠❜❡rs✳ ❚❤❡ ❝✉rr❡♥t✱ s❡❛r❝❤❛❜❧❡ ❞✐r❡❝t♦r② ❝❛♥ ❜❡ ❢♦✉♥❞
♦♥❧✐♥❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐r❡❝t♦r②✴✳

❨♦✉ ❝❛♥ ❛❧s♦ s❡❛r❝❤ ❢♦r ❯♥✐✈❡rs✐t② ♣❤♦♥❡ ♥✉♠❜❡rs ❜② ♦✣❝❡ t❤r♦✉❣❤ t❤❡ ❛❧♣❤❛❜❡t✐❝❛❧ ❧✐st ♦♥ t❤✐s
♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐r❡❝t♦r②✴♦❢❢✐❝❡s✴✳

❲♦r❧❞ ❲✐❞❡ ❲❡❜✳ ❚❤❡ ❛❞❞r❡ss ❢♦r t❤❡ ❯♥✐✈❡rs✐t②✬s ❤♦♠❡ ♣❛❣❡ ♦♥ t❤❡ ❲♦r❧❞ ❲✐❞❡ ❲❡❜ ✐s
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴✳ ■♥ ❛❞❞✐t✐♦♥ t♦ t❤❡ ♣✉❜❧✐❝❛t✐♦♥s ❞❡s❝r✐❜❡❞ ❛❜♦✈❡✱ t❤❡ ❲❡❜ s✐t❡ ✐♥❝❧✉❞❡s
s✐t❡s ♠❛✐♥t❛✐♥❡❞ ❜② ❞❡♣❛rt♠❡♥ts✱ ❝♦❧❧❡❣❡s✱ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠s✱ ♠✉s❡✉♠s✱ ❧✐❜r❛r✐❡s✱ r❡s❡❛r❝❤ ✉♥✐ts✱
❛♥❞ st✉❞❡♥t✲s❡r✈✐❝❡ ♦✣❝❡s✳

❚❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ✐s t❤❡ ❝❡♥tr❛❧ s♦✉r❝❡ ♦❢ ✐♥❢♦r♠❛t✐♦♥ ❢♦r ❣r❛❞✉❛t❡ st✉❞❡♥ts✳
❉♦❝t♦r❛❧ ❛♥❞ ♠❛st❡r✬s ❞❡❣r❡❡ ❡✈❛❧✉❛t♦rs ♣r♦✈✐❞❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ♣r♦❝❡❞✉r❡s ❢♦r s✉❜♠✐ss✐♦♥ ♦❢
r❡♣♦rts✱ t❤❡s❡s✱ ❞✐ss❡rt❛t✐♦♥s✱ ❛♥❞ tr❡❛t✐s❡s✱ ❛♥❞ t❤❡ st✉❞❡♥t s❡r✈✐❝❡s s❡❝t✐♦♥ ❛ss✐sts ✇✐t❤ r❡❣✐str❛t✐♦♥
❛♥❞ r❡❧❛t❡❞ ♠❛tt❡rs✳ ■♠♣♦rt❛♥t ❞❡❛❞❧✐♥❡s ❢♦r ❣r❛❞✉❛t✐♦♥ ❛♥❞ ♦t❤❡r ❢♦r♠s ❝❛♥ ❜❡ ❢♦✉♥❞ t❤r♦✉❣❤
t❤❡✐r ✇❡❜s✐t❡ ♦♥ t❤✐s ♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♦❣s✴♣❞♥✴✱ ♦r ✜♥❞ ♠♦r❡ ❣❡♥❡r❛❧ ✐♥❢♦r♠❛t✐♦♥
♦♥ t❤❡✐r ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♦❣s✴✳

●r❛❞✉❛t❡ ❛❞✈✐s❡rs ❛♥❞ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦rs✳ ❚❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❢♦r ❡❛❝❤ ♣r♦❣r❛♠ ✐s ❛
❢❛❝✉❧t② ♠❡♠❜❡r ❞❡s✐❣♥❛t❡❞ t♦ ❛❞✈✐s❡ st✉❞❡♥ts ❛♥❞ r❡♣r❡s❡♥t t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐♥ ♠❛tt❡rs ♣❡r✲
t❛✐♥✐♥❣ t♦ ❣r❛❞✉❛t❡ st✉❞②✳ ❍❡ ♦r s❤❡ ♣r♦✈✐❞❡s ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡ ♣r♦❣r❛♠✱ ✐♥❝❧✉❞✐♥❣ ❛❞♠✐ss✐♦♥
❛♥❞ ❞❡❣r❡❡ r❡q✉✐r❡♠❡♥ts✱ ❛♥❞ ❛❜♦✉t ❢❡❧❧♦✇s❤✐♣s✱ t❡❛❝❤✐♥❣ ❛ss✐st❛♥ts❤✐♣s✱ ❛♥❞ r❡s❡❛r❝❤ ❛ss✐st❛♥ts❤✐♣s✳

✽❆❧❧ ❝❛t❛❧♦❣s ❝❛♥ ❜❡ ❢♦✉♥❞ t❤r♦✉❣❤ t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❘❡❣✐str❛r ❛t ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴✳

✼



❚❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r✱ ❛ st❛✛ ♠❡♠❜❡r ✇❤♦ ❛ss✐sts t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞ ♦t❤❡r ❢❛❝✉❧t② ♠❡♠✲
❜❡rs ✐♥ t❤❡ ❛❞♠✐♥✐str❛t✐♦♥ ♦❢ t❤❡ ♣r♦❣r❛♠✱ ❛❧s♦ ♣r♦✈✐❞❡s s❡r✈✐❝❡s t♦ st✉❞❡♥ts✳ ❙❡❡ ✷✳✶ ♦♥ ♣❛❣❡ ✶✵
❢♦r ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❲●❙ ❛❞✈✐s✐♥❣✳

✶✳✸ ❙t❛♥❞❛r❞s ♦❢ t❤❡ ❲●❙ Pr♦❣r❛♠

Pr♦❢❡ss✐♦♥❛❧✐s♠

■♥ ❛❞❞✐t✐♦♥ t♦ t❤❡ ✐♥❢♦r♠❛t✐♦♥ ♣r♦✈✐❞❡❞ ❜② t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ r❡❣❛r❞✐♥❣ ❙t❛♥❞❛r❞ ♦❢ ❲♦r❦ ❛♥❞
❙t✉❞❡♥t ❘❡s♣♦♥s✐❜✐❧✐t② ❛❜♦✈❡✱ t❤❡ ❈❡♥t❡r ✇♦✉❧❞ ❧✐❦❡ t♦ ❡♠♣❤❛s✐③❡ t❤❡ ❢♦❧❧♦✇✐♥❣ ❝♦♠♣♦♥❡♥ts ♦❢ t❤❡
♣r♦❢❡ss✐♦♥❛❧ ❝♦♥❞✉❝t ❡①♣❡❝t❡❞ ♦❢ ❣r❛❞✉❛t❡ st✉❞❡♥ts ✐♥ t❤❡ ♣r♦❣r❛♠✿

• Pr❛❝t✐❝❡ s❡❧❢✲❝❛r❡ ✭s✉❝❤ ❛s ❣♦✐♥❣ t♦ t❤❡ ❈♦✉♥s❡❧✐♥❣ ❛♥❞ ▼❡♥t❛❧ ❍❡❛❧t❤ ❈❡♥t❡r ♦r ❯♥✐✈❡rs✐t②
❍❡❛❧t❤ ❙❡r✈✐❝❡s✾ ✐❢ ②♦✉ ❛r❡ ❞❡♣r❡ss❡❞ ♦r s✐❝❦✮✳

• ❈✐t✐♥❣ s♦✉r❝❡s ❛♥❞ ❛✈♦✐❞✐♥❣ ♣❧❛❣❛r✐s♠ ✐s ❝r✉❝✐❛❧✶✵✳

• ❇❡ r❡s♣❡❝t❢✉❧ ♦❢ ❢❛❝✉❧t② ✐♥ ♣❡rs♦♥ ❛♥❞ r❡♠♦t❡❧②✲ ❛rr✐✈❡ ♣r♦♠♣t❧②✱ ♥♦ t❡①t✐♥❣ ✐♥ ❝❧❛ss✱ ❛♥❞ ✉s❡
♣r♦♣❡r ❛❞❞r❡ss ❛♥❞ t♦♥❡ ✐♥ ❡✲♠❛✐❧s✳

• ■❢ ②♦✉ ❛r❡ ❣♦✐♥❣ t♦ ♠✐ss ❝❧❛ss✱ ♥♦t✐❢② ②♦✉r ♣r♦❢❡ss♦r✳

• ❑❡❡♣ ✉♣ ✇✐t❤ ❞❡❛❞❧✐♥❡s✱ ✐♥❝❧✉❞✐♥❣ ✐♥ s❡❧❢✲♣❛❝❡❞ ❝♦♥❢❡r❡♥❝❡ ❝♦✉rs❡s✳ Pr❛❝t✐❝❡ t✐♠❡ ♠❛♥❛❣❡♠❡♥t✱
❛♥❞ ✈✐s✐t t❤❡ ▲❡❛r♥✐♥❣ ❈❡♥t❡r✶✶ ✐❢ ②♦✉ ❛r❡ ❤❛✈✐♥❣ ❞✐✣❝✉❧t✐❡s✳

• ❇❡ r❡s♣❡❝t❢✉❧ ♦❢ ②♦✉r ♣❡❡rs✲ r❡♠❡♠❜❡r t❤❛t ❡❛❝❤ ♣❡rs♦♥ ❤❛s ❛ ✉♥✐q✉❡ ✈✐❡✇♣♦✐♥t ❛♥❞ s❡t ♦❢
❡①♣❡r✐❡♥❝❡s✱ ❛♥❞ t❤❛t t❤❡r❡ ✐s ♥♦ ♦♥❡ ❞❡✜♥✐t✐♦♥ ♦❢ ❢❡♠✐♥✐s♠ ♦r ❢❡♠✐♥✐st st✉❞②✳

• P❛rt✐❝✐♣❛t❡ ✐♥ ❈❲●❙ ❡✈❡♥ts✲ ❡s♣❡❝✐❛❧❧② t❤♦s❡ ❞❡s✐❣♥❡❞ t♦ r❡❝r✉✐t✱ ✇❡❧❝♦♠❡✱ ♦r ♦r✐❡♥t ♥❡✇
st✉❞❡♥ts✳

❘❡s❡❛r❝❤

●r❛❞✉❛t❡ st✉❞❡♥ts ✐♥ ❈❲●❙ ❛r❡ ❡①♣❡❝t❡❞ t♦ ❛❝t✐✈❡❧② str✐✈❡ t♦✇❛r❞ s♣❡❛❦✐♥❣ ❛t ❝♦♥❢❡r❡♥❝❡s ❛♥❞
♣✉❜❧✐s❤✐♥❣ ♦r✐❣✐♥❛❧ ✇♦r❦✳ ■♥✈❡st✐❣❛t❡ s✉❜♠✐tt✐♥❣ ❛❜str❛❝ts t♦ ❝♦♥❢❡r❡♥❝❡ ❈❛❧❧s ❋♦r P❛♣❡rs ✭❈❋Ps✮✱
✐♥❝❧✉❞✐♥❣ ❜♦t❤ ❣r❛❞✉❛t❡ ❛♥❞ ♣r♦❢❡ss✐♦♥❛❧ ❝♦♥❢❡r❡♥❝❡s✳ ❚♦ ❣❡t st❛rt❡❞ ✐♥ ♣✉❜❧✐s❤✐♥❣✱ tr② s✉❜♠✐tt✐♥❣
♣❛♣❡rs t♦ ❣r❛❞✉❛t❡ ❥♦✉r♥❛❧ ♣✉❜❧✐❝❛t✐♦♥s ❛♥❞ s✉❜♠✐tt✐♥❣ ❜♦♦❦ r❡✈✐❡✇s t♦ ❜♦t❤ ❣r❛❞✉❛t❡ ❛♥❞ ♣r♦❢❡s✲
s✐♦♥❛❧ ❥♦✉r♥❛❧s✳ ❈❛❧❧s ❢♦r P❛♣❡rs ✭❈❋Ps✮ ❛r❡ ♦❢t❡♥ ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ ❈❲●❙ ❲❡❡❦❧② ❇✉❧❧❡t✐♥ ✇❤✐❝❤
②♦✉ ✇✐❧❧ r❡❝❡✐✈❡ ❛s ♣❛rt ♦❢ t❤❡ ❧✐sts❡r✈✱ ❛♥❞ ✈❛r✐♦✉s ❈❋Ps ❛r❡ ❛❧s♦ ♣✉❜❧✐s❤❡❞ t♦ ❛♥❞ ❛r❝❤✐✈❡❞ ✐♥ t❤❡
❈❲●❙ ❜❧♦❣✶✷✳

❖♥❡ ❡①❛♠♣❧❡ ♦❢ ❛♥ ❛❝❝❡ss✐❜❧❡ st✉❞❡♥t✲r✉♥ ♣✉❜❧✐❝❛t✐♦♥ ✐s ■♥t❡rs❡❝t✐♦♥s✱ ✇❤✐❝❤ ✐s ❛♥ ✐♥t❡r❞✐s❝✐✲
♣❧✐♥❛r② ❣r❛❞✉❛t❡ st✉❞❡♥t ♣❡❡r✲r❡✈✐❡✇❡❞ ❥♦✉r♥❛❧✱ ❢♦✉♥❞❡❞ ✐♥ ✷✵✵✸✱ ✇❤✐❝❤ ✐s ❛✣❧✐❛t❡❞ ✇✐t❤ ❈❲●❙✳ ❙❡❡
t❤❡ ■♥t❡rs❡❝t✐♦♥s ✇❡❜s✐t❡ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✿ ❤tt♣✿✴✴✇✇✇✳✐♥t❡rs❡❝t✐♦♥s❥♦✉r♥❛❧✳❝♦♠✴✐♥❞❡①✳
❤t♠❧✳

❉❡t❛✐❧s ♦♥ tr❛✈❡❧ ❢✉♥❞✐♥❣ ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ ✸✳✷ ♦♥ ♣❛❣❡ ✷✻✱ ❛♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❝❛♠♣✉s
r❡s❡❛r❝❤ ❝❡♥t❡rs ❛♥❞ ❈❲●❙ r❡s❡❛r❝❤ ❣r♦✉♣s ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ ❘❡s❡❛r❝❤ ❛♥❞ ❖✉tr❡❛❝❤✱ ❜❡❣✐♥♥✐♥❣ ♦♥
♣❛❣❡ ✸✷✳

✾❋✐♥❞ t❤❡ ❈▼❍❈ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴❝♠❤❝✳✉t❡①❛s✳❡❞✉✴ ❛♥❞ t❤❡ ❯❍❙ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴❤❡❛❧t❤②❤♦r♥s✳

✉t❡①❛s✳❡❞✉✴✳ ▼♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ st✉❞❡♥t ❤❡❛❧t❤ ✐♥s✉r❛♥❝❡ ✐s ✐♥❝❧✉❞❡❞ ✐♥ ♦♥ ♣❛❣❡ ✹✸✳
✶✵❆❣❛✐♥✱ ❞❡t❛✐❧s ♦♥ ❛❝❛❞❡♠✐❝ ❤♦♥❡st② ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴❞❡❛♥♦❢st✉❞❡♥ts✳✉t❡①❛s✳❡❞✉✴s❥s✴✐♥❞❡①✳♣❤♣✳
✶✶❚❤❡ ❙❛♥❣❡r ▲❡❛r♥✐♥❣ ❛♥❞ ❈❛r❡❡r ❈❡♥t❡r ♦✛❡rs ❛❝❛❞❡♠✐❝ ❝♦✉♥s❡❧✐♥❣ ❛♥❞ ♦t❤❡r s❡r✈✐❝❡s✳ ❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱

s❡❡ t❤❡✐r ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴❧✐❢❡❧❡❛r♥✐♥❣✳✉t❡①❛s✳❡❞✉✴✳
✶✷❋✐♥❞ t❤❡ ❜❧♦❣ ❛t ❤tt♣✿✴✴❜❧♦❣s✳✉t❡①❛s✳❡❞✉✴❝✇❣s✴✳

✽



▲❡❛❞❡rs❤✐♣

❆s ♠❡♠❜❡rs ♦❢ ❛♥ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ❛♥❞ s♦❝✐❛❧ ❥✉st✐❝❡ ♣r♦❣r❛♠✱ ❈❲●❙ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❛r❡ ❡♥❝♦✉r✲
❛❣❡❞ t♦ ✉s❡ t❤❡✐r s❦✐❧❧s ❛♥❞ r❡s♦✉r❝❡s ❢♦r ❝❛♠♣✉s ♦r ❝♦♠♠✉♥✐t② ❧❡❛❞❡rs❤✐♣✳ ❇❡s✐❞❡s t❤❡ ♦r❣❛♥✐③❛t✐♦♥s
❢♦✉♥❞ t❤r♦✉❣❤ ✺✳✸ ♦♥ ♣❛❣❡ ✹✹✱ t❤❡ ❢♦❧❧♦✇✐♥❣ ❣r♦✉♣s ❛♥❞ ♣r♦❣r❛♠s ❝❛♥ ♦✛❡r ❛ ❣♦♦❞ st❛rt t♦ ❛♥②♦♥❡
❤♦♣✐♥❣ t♦ t❛❦❡ ❛♥ ❛❝t✐✈❡ r♦❧❡ ✐♥ ❧❡❛❞✐♥❣ s♣❡❝✐✜❝❛❧❧② ❲●❙ ❛♥❞ ❣r❛❞✉❛t❡ st✉❞❡♥t ❝♦♠♠✉♥✐t✐❡s✳

❈♦♠♠✐tt❡❡ ✐♥✈♦❧✈❡♠❡♥t ❙t✉❞❡♥t ✐♥✈♦❧✈❡♠❡♥t ✐♥ t❤❡ ❣♦✈❡r♥✐♥❣ ❝♦♠♠✐tt❡❡s ♦❢ t❤❡ ❈❡♥t❡r ✐s
✐♠♣♦rt❛♥t ❢♦r ✐ts ❝♦♥t✐♥✉✐♥❣ ❞❡✈❡❧♦♣♠❡♥t ❛♥❞ ❣r♦✇t❤❀ ❛❞❞✐t✐♦♥❛❧❧②✱ ❡①♣❡r✐❡♥❝❡ ✇♦r❦✐♥❣ ❢♦r♠❛❧❧② ✇✐t❤
❢❛❝✉❧t② ❛♥❞ ❝♦♠♠✉♥✐t② ❛✣❧✐❛t❡s ❝❛♥ ❜❡ ✈❛❧✉❛❜❧❡ ❢♦r t❤❡ ♣r♦❢❡ss✐♦♥❛❧ ❞❡✈❡❧♦♣♠❡♥t ♦❢ t❤❡ st✉❞❡♥ts
✐♥✈♦❧✈❡❞✳

❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ ❚❤❡ ▼❛st❡r✬s st✉❞❡♥t r❡♣r❡s❡♥t❛t✐✈❡ ♦♥ t❤❡ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ ❤❛s
❛ ♦♥❡✲②❡❛r t❡r♠ ❛s r❡♣r❡s❡♥t❛t✐✈❡ ❛♥❞ ❛tt❡♥❞s ❜✐❛♥♥✉❛❧ ♠❡❡t✐♥❣s✳ ❆❞❞✐t✐♦♥❛❧❧②✱ ✇✐t❤ ❣✉✐❞❛♥❝❡✱
t❤❡② ❛r❡ r❡♣♦♥s✐❜❧❡ ❢♦r ♦r❣❛♥✐③✐♥❣ ❛♥❞ ♣❛✐r✐♥❣ t♦❣❡t❤❡r ✐♥❝♦♠✐♥❣ ▼❆ st✉❞❡♥ts ✇✐t❤ t❤♦s❡ ♠♦✈✐♥❣
♦♥ t♦ t❤❡✐r s❡❝♦♥❞ ②❡❛r ✐♥ t❤❡ ♣r♦❣r❛♠✱ ❛♥❞ ♦r❣❛♥✐③✐♥❣ ♦♥❡ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠ s♦❝✐❛❧✴❜r♦✇♥ ❜❛❣
♣❡r s❡♠❡st❡r✳ ❚❤✐s t❛s❦ ✇✐❧❧ ❜❡❣✐♥ ✐♥ t❤❡ ❙♣r✐♥❣ s❡♠❡st❡r ❛♥❞ ✐s ❛ ♣❛rt ♦❢ t❤❡ ❈❲●❙ ▼❡♥t♦r✐♥❣
Pr♦❣r❛♠✱ ♦♥ ✇❤✐❝❤ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ ✷✳✶ ♦♥ ♣❛❣❡ ✶✷✳

❆t t❤❡ ❜❡❣✐♥♥✐♥❣ ♦❢ ❡❛❝❤ ❛❝❛❞❡♠✐❝ ②❡❛r✱ t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r t❛❦❡s s❡❧❢✲♥♦♠✐♥❛t✐♦♥s ❢♦r t❤✐s
♣♦s✐t✐♦♥✱ ❛♥❞ ❝❛♥❞✐❞❛t❡s ❛r❡ ✈♦t❡❞ ♦♥ ❜② t❤❡✐r ♣❡❡rs ✐♥ t❤❡ ♣r♦❣r❛♠✳

❈✉rr✐❝✉❧✉♠ ❈♦♠♠✐tt❡❡ ❚❤❡ ❈✉rr✐❝✉❧✉♠ ❈♦♠♠✐tt❡❡ ✐s ❛♥♦t❤❡r ♦♣♣♦rt✉♥✐t② ❢♦r ❛ ▼❆ st✉✲
❞❡♥t t♦ ❣❡t ✐♥✈♦❧✈❡❞ ✐♥ ❈❲●❙ ❣♦✈❡r♥❛♥❝❡✳ ❇❡s✐❞❡s s✐tt✐♥❣ ✐♥ ♠❡❡t✐♥❣s✱ t❤❡ r❡♣r❡s❡♥t❛t✐✈❡ ✇✐❧❧ ❜❡
r❡s♣♦♥s✐❜❧❡✱ ✇✐t❤ ❣✉✐❞❛♥❝❡✱ ❢♦r ♦r❣❛♥✐③✐♥❣ ❛♥❞ ❣r♦✉♣✐♥❣ t♦❣❡t❤❡r ✜rst✲②❡❛r ▼❆ st✉❞❡♥ts ✇✐t❤ ♦♥❡ ♦r
♠♦r❡ ❈❲●❙ P♦rt❢♦❧✐♦ st✉❞❡♥ts ❞✉r✐♥❣ t❤❡ ❋❛❧❧ s❡♠❡st❡r✳ ❚❤✐s ✐s ❛❧s♦ ♣❛rt ♦❢ t❤❡ ❈❲●❙ ▼❡♥t♦r✐♥❣
Pr♦❣r❛♠✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ♣❛rt✐❝✐♣❛t✐♦♥ ✐♥ t❤✐s ❝♦♠♠✐tt❡❡✱ ♣❧❡❛s❡ ❝♦♥t❛❝t t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r✲
❞✐♥❛t♦r ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

❚❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r ❲♦r❦✐♥❣ ●r♦✉♣ ❚❤❡ ●❙❈ ❆❞✈✐s♦r② ❛♥❞ ❲♦r❦✐♥❣ ●r♦✉♣
✭●❙❈❆❲●✮ ✐s ❛♥ ❛ss❡♠❜❧② ♦❢ st✉❞❡♥ts✱ ❢❛❝✉❧t②✱ ❛♥❞ st❛✛ ✇❤♦ ✇♦r❦ t♦ ❞❡✈❡❧♦♣ ❛♥❞ ✐♠♣❧❡♠❡♥t t❤❡
str❛t❡❣✐❝ ♣❧❛♥ ♦❢ t❤❡ ❝❡♥t❡r✱ ♣r♦✈✐❞❡ ❢❡❡❞❜❛❝❦ ♦♥ ♣♦❧✐❝✐❡s✱ ❝♦♥❞✉❝t ♦✉tr❡❛❝❤ ❢♦r t❤❡ ●❙❈ ❛♥❞ ❤❡❧♣
t♦ ❡✈❛❧✉❛t❡ ❝✉rr❡♥t ●❙❈ ♣r♦❣r❛♠s ❛♥❞ s❡r✈✐❝❡s✳

❙♦♠❡ ♦❢ t❤❡ ♣r♦❣r❛♠s ♦r❣❛♥✐③❡❞ ❜② t❤❡ ❲♦r❦✐♥❣ ●r♦✉♣ ✐♥❝❧✉❞❡✿ t❤❡ ❋❡♠✐♥✐st ❆❝t✐♦♥ Pr♦❥❡❝t
❈♦♥❢❡r❡♥❝❡✱ ❤❡❧❞ ✐♥ t❤❡ ❙♣r✐♥❣ s❡♠❡st❡r❀ t❤❡ ♣✉❜❧✐❝❛t✐♦♥ ♦❢ t❤❡ ●❙❈ ♥❡✇s❧❡tt❡r✱ ❈②♥♦s✉r❡❀ ❛♥❞ t❤❡
▲❛✈❡♥❞❡r ●r❛❞✉❛t✐♦♥ ❝❡r❡♠♦♥② ❢♦r ▲●❇❚◗❆ st✉❞❡♥ts✶✸✳

■❢ ②♦✉ ❛r❡ ✐♥t❡r❡st❡❞ ✐♥ ❜❡❝♦♠✐♥❣ ❛ ♠❡♠❜❡r ♦❢ t❤❡ ❆❞✈✐st♦r② ❛♥❞ ❲♦r❦✐♥❣ ●r♦✉♣✱ s✉❜♠✐t ❛♥
❛♣♣❧✐❝❛t✐♦♥ ❢♦r♠ t♦ t❤❡ ❞✐r❡❝t♦r ♦❢ t❤❡ ●❙❈✳ ❆♣♣❧✐❝❛t✐♦♥ ❢♦r♠s ❛♥❞ ❣✉✐❞❡❧✐♥❡s ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ ✳♣❞❢
❢♦r♠ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐✈❡rs✐t②✴❞❞❝❡✴❣s❝✴❛❞✈✐s♦r②✳♣❤♣✳ ❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥
t❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r ✐♥ ✺✳✸ ♦♥ ♣❛❣❡ ✹✺✳

●r❛❞✉❛t❡ ❙t✉❞❡♥t ❆ss❡♠❜❧② ❚❤❡ ●r❛❞✉❛t❡ ❙t✉❞❡♥t ❆ss❡♠❜❧② ✭●❙❆✮ ✐s ❛♥♦t❤❡r st✉❞❡♥t s❡r✲
✈✐❝❡ t❤r♦✉❣❤ ✇❤✐❝❤ ❛❝t✐✈❡ ✐♥✈♦❧✈❡♠❡♥t ❝❛♥ ❜❡ ✈❡r② ❜❡♥❡✜❝✐❛❧ ❢♦r ❜♦t❤ ②♦✉ ❛♥❞ t❤❡ ❧❛r❣❡r ♣♦♣✉❧❛t✐♦♥
t❤❡ ♦r❣❛♥✐③❛t✐♦♥ s❡r✈❡s✳

●❙❆ ❤❛s ❜❡❡♥ t❤❡ ♦✣❝✐❛❧ r❡♣r❡s❡♥t❛t✐✈❡ ❜♦❞② ❢♦r ❣r❛❞✉❛t❡ st✉❞❡♥ts s✐♥❝❡ ✶✾✾✹✳ ❖t❤❡r ❣r♦✉♣s✱
✐♥❝❧✉❞✐♥❣ t❤❡ ❈♦✉♥❝✐❧ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞❡♥ts✱ r❡♣r❡s❡♥t❡❞ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❜❡t✇❡❡♥ ✶✾✻✽ ❛♥❞ ✶✾✾✹✳
●❙❆ ❛❞❞r❡ss❡s ✐ss✉❡s t❤❛t ❛r❡ ✐♠♣♦rt❛♥t t♦ ✐ts ❝♦♥st✐t✉❡♥ts✱ ♥♦t ♦♥❧② ❛s st✉❞❡♥ts ❜✉t ❛❧s♦ ❛s t❡❛❝❤✐♥❣

✶✸❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ▲❛✈●r❛❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐✈❡rs✐t②✴❞❞❝❡✴❣s❝✴❧❛✈❡♥❞❡r❣r❛❞✳♣❤♣

✾



❛ss✐st❛♥ts✱ r❡s❡❛r❝❤ ❛ss✐st❛♥ts✱ ❛♥❞ ❛ss✐st❛♥t ✐♥str✉❝t♦rs✳ ●❙❆ r❡♣♦rts ❛❞♠✐♥✐str❛t✐✈❡❧② t♦ t❤❡ ✈✐❝❡
♣r♦✈♦st ❛♥❞ ❞❡❛♥ ♦❢ ❣r❛❞✉❛t❡ st✉❞✐❡s✳ ❆❞♠✐♥✐str❛t✐✈❡ ❡①♣❡♥s❡s ❛r❡ ❢✉♥❞❡❞ t❤r♦✉❣❤ ❛♥ ❛❧❧♦❝❛t✐♦♥
❢r♦♠ st✉❞❡♥ts✬ t✉✐t✐♦♥✳

❚❤❡ ♦❜❥❡❝t✐✈❡s ♦❢ ●❙❆ ❛r❡ t♦ r❡♣r❡s❡♥t t❤❡ ✈✐❡✇s ♦❢ ❣r❛❞✉❛t❡ st✉❞❡♥ts t♦ t❤❡ ❯♥✐✈❡rs✐t② ❝♦♠♠✉✲
♥✐t② ❛♥❞ t❤❡ ❝♦♠♠✉♥✐t② ❛t ❧❛r❣❡❀ t♦ ❢❛❝✐❧✐t❛t❡ ❣r❛❞✉❛t❡ st✉❞❡♥t ❝♦♠♠✉♥✐❝❛t✐♦♥ ❛♥❞ ✐♥t❡r❛❝t✐♦♥❀ t♦
❣❛t❤❡r ❛♥❞ ❞✐ss❡♠✐♥❛t❡ ✐♥❢♦r♠❛t✐♦♥ ♣❡rt✐♥❡♥t t♦ ❣r❛❞✉❛t❡ st✉❞❡♥ts❀ t♦ ❝♦♥❞✉❝t ❛❝t✐✈✐t✐❡s t❤❛t ♣r♦✲
♠♦t❡ t❤❡ ❣❡♥❡r❛❧ ✇❡❧❢❛r❡ ♦❢ ❣r❛❞✉❛t❡ st✉❞❡♥ts❀ ❛♥❞ t♦ ♣r♦✈✐❞❡ ❛ ♠❡❛♥s ♦❢ ❛ss✐st✐♥❣ ✐♥ t❤❡ s❡❧❡❝t✐♦♥
♦❢ ❣r❛❞✉❛t❡ st✉❞❡♥t ♠❡♠❜❡rs ♦❢ ❞❡♣❛rt♠❡♥t❛❧✱ ❝♦❧❧❡❣❡✱ ❛♥❞ ❯♥✐✈❡rs✐t② ❜♦❞✐❡s✳✶✹

❚❤❡ ●❙❆✬s ❡✛♦rts ✐♠♣❛❝t ❣r❛❞✉❛t❡ st✉❞❡♥t ❧✐✈❡s ❞✐r❡❝t❧②✳ ❋♦r ❡①❛♠♣❧❡✱ ✐♥ t❤❡ ❝♦♠✐♥❣ ②❡❛r✱
♦♥❡ ♦❢ t❤❡ ●❙❆✬s ❣♦❛❧s ✐s t♦ ✇♦r❦ t♦✇❛r❞ ❛❝❛❞❡♠✐❝ ❢❡❧❧♦✇s❤✐♣ ♣❛❝❦❛❣❡s ✐♥❝❧✉❞✐♥❣ t❤❡ s❛♠❡ ❤❡❛❧t❤
✐♥s✉r❛♥❝❡ ❜❡♥❡✜ts ❛s t❤♦s❡ ❝✉rr❡♥t❧② ♦✛❡r❡❞ st✉❞❡♥ts ✇✐t❤ ❛♣♣♦✐♥t♠❡♥ts✳

■♦t❛ ■♦t❛ ■♦t❛ ❍♦♥♦rs ❙♦❝✐❡t② ❚❤❡ ❆❧♣❤❛ ❈❤❛♣t❡r ♦❢ ■♦t❛ ■♦t❛ ■♦t❛✱ ❚r✐♦t❛✱ ❛t ▼❡tr♦♣♦❧✐t❛♥
❙t❛t❡ ❈♦❧❧❡❣❡ ♦❢ ❉❡♥✈❡r ❤❡❧❞ ✐ts ✜rst ✐♥❞✉❝t✐♦♥ ❝❡r❡♠♦♥② ✐♥ t❤❡ ❢❛❧❧ ♦❢ ✶✾✾✷ ✐♥ ♦r❞❡r t♦ r❡❝♦❣♥✐③❡ t❤❡
❛❝❛❞❡♠✐❝ ❛❝❤✐❡✈❡♠❡♥ts ♦❢ st✉❞❡♥ts ✐♥ ❲♦♠❡♥✬s ❙t✉❞✐❡s✳ ❚❤❡ ●r❡❡❦ ❧❡tt❡r✱ ✐♦t❛✱ ✇❛s s❡❧❡❝t❡❞ ❢♦r t❤❡
♥❛♠❡ t♦ r❡♣r❡s❡♥t t❤❡ t❤r❡❡ ❣♦❞❞❡ss❡s ■♥❛♥❛✱ ■s❤t❛r✱ ❛♥❞ ■s✐s✳ ■♦t❛ ■♦t❛ ■♦t❛ str✐✈❡s t♦ ♠❛✐♥t❛✐♥ t❤❡
❢❡♠✐♥✐st ✈❛❧✉❡s ❝❡♥tr❛❧ t♦ ❲♦♠❡♥✬s ❙t✉❞✐❡s ❛♥❞ ❡♥❝♦✉r❛❣❡ ❞✐✈❡rs✐t②✱ ❡❣❛❧✐t❛r✐❛♥✐s♠✱ ❛♥❞ s✉♣♣♦rt✐✈❡
❛❝❛❞❡♠✐❝ ❡♥✈✐r♦♥♠❡♥t ❢♦r ❛❧❧ st✉❞❡♥ts✳

❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ❥♦✐♥s t❤❡ ♥❛t✐♦♥✲✇✐❞❡ ❧✐st ❛s t❤❡ ❇❡t❛ ■♦t❛ ❝❤❛♣t❡r✳
■❢ ②♦✉ ❤❛✈❡ ❝♦♠♣❧❡t❡❞ ❛t ❧❡❛st ✹✺ ✉♥❞❡r❣r❛❞✉❛t❡ ❤♦✉rs✱ ❤❛✈❡ ❛ ●P❆ ♦❢ ✸✳✵ ♦r ❛❜♦✈❡✱ ❛♥❞ ❤❛✈❡

t❛❦❡♥ ❛t ❧❡❛st ✻ ❝r❡❞✐t ❤♦✉rs ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✭❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s ❝♦✉♥t✮✱ ✇❡ ✐♥✈✐t❡
②♦✉ t♦ ❥♦✐♥ ■♦t❛ ■♦t❛ ■♦t❛✳ ■❢ ②♦✉ ❛r❡ ✐♥t❡r❡st❡❞ ✐♥ ♠❡♠❜❡rs❤✐♣✱ ♣❧❡❛s❡ ✜❧❧ ♦✉t t❤❡ ❛♣♣❧✐❝❛t✐♦♥✶✺ ❛♥❞
r❡t✉r♥ ✐t ❛❧♦♥❣ ✇✐t❤ t❤❡ ♠❡♠❜❡rs❤✐♣ ❢❡❡ ❛♥❞ ❛ ❝♦♣② ♦❢ ②♦✉r r❡❝❡♥t ❛❝❛❞❡♠✐❝ s✉♠♠❛r② ✭✉♥♦✣❝✐❛❧
tr❛♥s❝r✐♣t✮ t♦ t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ♦✣❝❡✳

✷ Pr♦❣r❛♠ ■♥❢♦r♠❛t✐♦♥

✷✳✶ ❆❞✈✐s✐♥❣

P❡♦♣❧❡

❊❛❝❤ st✉❞❡♥t ✐s r❡q✉✐r❡❞ t♦ ❝♦♥s✉❧t t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ♦r ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ♣r✐♦r t♦ r❡❣✐str❛t✐♦♥
❡❛❝❤ s❡♠❡st❡r s♦ t❤❛t ❛❞✈✐s✐♥❣ ❜❛rs ♠❛② ❜❡ ❝❧❡❛r❡❞✳ ❙✐♥❝❡ r❡❣✐str❛t✐♦♥ ✐s ❛ ❜✉s② t✐♠❡✱ st✉❞❡♥ts
s❤♦✉❧❞ ❢❡❡❧ ❢r❡❡ t♦ ❝♦♥t❛❝t t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r t❤r♦✉❣❤♦✉t t❤❡ s❡♠❡st❡r t♦ ❞✐s❝✉ss ♠♦r❡ ✐♥✲
❞❡♣t❤ ❛❝❛❞❡♠✐❝ ♣❧❛♥♥✐♥❣✳

❋♦r ✐♥❢♦r♠❛t✐♦♥ ♦♥ t❤❡ ♦✣❝✐❛❧ r♦❧❡s ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ❛♥❞ ❛❞✈✐s❡r✱ ♣❧❡❛s❡ s❡❡ ✶✳✷ ♦♥
♣❛❣❡ ✼✳

●r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ❚❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ✇❡❧❝♦♠❡s ♣❤♦♥❡ ❝❛❧❧s ❛♥❞ ❝❛♥ ❤❡❧♣ ✇✐t❤ ♠❛♥②
r♦✉t✐♥❡ q✉❡st✐♦♥s ❛❜♦✉t ❝♦✉rs❡s ♦r t❤❡ ❯❚ ❡♥✈✐r♦♥♠❡♥t✳ ❚❤❡② ❛r❡ ❢❛♠✐❧✐❛r ✇✐t❤ t❤❡ ❯♥✐✈❡rs✐t②
❛♥❞ ❈❡♥t❡r ♣♦❧✐❝② ❝♦♥❝❡r♥✐♥❣ ❛♣♣❧✐❝❛t✐♦♥✱ ❛❞♠✐ss✐♦♥✱ r❡❣✐str❛t✐♦♥✱ ❛♥❞ ❣r❛❞✉❛t✐♦♥ ❛♥❞ ✐♥❢♦r♠s ❛♥❞
❛ss✐sts st✉❞❡♥ts ✐♥ ❞❡❛❧✐♥❣ ✇✐t❤ t❤❡s❡ ♣♦❧✐❝✐❡s✳ ❆❞❞✐t✐♦♥❛❧❧②✱ t❤❡② ❞✐str✐❜✉t❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡
♣r♦❣r❛♠✱ ❤❛♥❞❧❡s ♣❡t✐t✐♦♥s ❛♥❞ s♣❡❝✐❛❧ r❡q✉❡sts✱ ❛ss✐sts ✇✐t❤ r❡❣✐str❛t✐♦♥✱ ♠❛✐♥t❛✐♥s st✉❞❡♥t ✜❧❡s✱

✶✹▼♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ●❙❆✱ ✐♥❝❧✉❞✐♥❣ ❝♦♥t❛❝t ✐♥❢♦r♠❛t✐♦♥ ❢♦r ♦✣❝❡rs✱ ❝✉rr❡♥t r❡♣r❡s❡♥t❛t✐✈❡s✱ ♠❡❡t✐♥❣ ❛❣❡♥❞❛s
❛♥❞ ♠✐♥✉t❡s✱ ❛♥❞ ❝✉rr❡♥t ❛♥❞ ♣❛st ❛❝t✐✈✐t✐❡s✱ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❣r❛❞✉❛t❡st✉❞❡♥t❛ss❡♠❜❧②✳♦r❣✴

✐♥❞❡①✳♣❤♣✳
✶✺❚❤❡ ✳♣❞❢ ♦❢ t❤✐s ❢♦r♠ ❝❛♥ ❜❡ ❞♦✇♥❧♦❛❞❡❞ ❞✐r❡❝t❧② ❢r♦♠ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❴❢✐❧❡s✴

♣❞❢✴❚r✐♦t❛✪✷✵❆♣♣❧✐❝❛t✐♦♥✳♣❞❢✳ ❆❧t❡r♥❛t❡❧②✱ ✉s❡ t❤❡ ❚r✐♦t❛ ♣❛❣❡ t❤r♦✉❣❤ t❤❡ ❈❲●❙ ✇❡❜ s✐t❡✱ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿
✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❛❝❛❞❡♠✐❝s✴❍♦♥♦r✲❙♦❝✐❡t②✳♣❤♣✳

✶✵



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

❆❧♠❛ ❏❛❝❦✐❡ ❙❛❧❝❡❞♦ ✐s t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r ❢♦r ❈❲●❙✳ ❙❤❡ ✐s ②♦✉r ✜rst ❝♦♥t❛❝t ❢♦r q✉❡s✲
t✐♦♥s ❛♥❞ ♦t❤❡r ❝♦♥❝❡r♥s✱ ✐♥❝❧✉❞✐♥❣ ❝♦✉rs❡ ❝❤♦✐❝❡ ❛♥❞ ❣r❛❞✉❛t✐♦♥ r❡q✉✐r❡♠❡♥ts✳ ▼❛♥② ♦❢ t❤❡ r❡s♦✉r❝❡
❡✲♠❛✐❧s ❛♥❞ ♦t❤❡r ✐♥❢♦r♠❛t✐♦♥ s❡♥t t❤r♦✉❣❤ t❤❡ ❈❲●❙ ❧✐sts❡r✈ ❝♦♠❡ ❢r♦♠ ❏❛❝❦✐❡✬s ♦✣❝❡✳ ❙❤❡ ✇✐❧❧
❛❧s♦ r❡❢❡r ②♦✉ t♦ ❛♥ ♦✉ts✐❞❡ r❡s♦✉r❝❡ ✐❢ ♥❡❝❡ss❛r②✱ s✉❝❤ ❛s t❤❡ ❛♣♣r♦♣r✐❛t❡ ♣❡rs♦♥ ✐♥ t❤❡ ●r❛❞✉❛t❡
❖✣❝❡ ♦r ◆❛♥❝② ❊✇❡rt✱ t❤❡ ❈❲●❙ Pr♦❣r❛♠ ❈♦♦r❞✐♥❛t♦r✳

❚♦ ❝♦♥t❛❝t ❏❛❝❦✐❡✿ ❊✲♠❛✐❧ ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉ ✐s t❤❡ ❜❡st ✇❛② t♦ ❣❡t ❛ q✉✐❝❦ r❡s♣♦♥s❡✳
❍♦✇❡✈❡r✱ ❜❡❝❛✉s❡ s❤❡ ✐s ✉s✉❛❧❧② ✐♥ t❤❡ ❈❲●❙ ♦✣❝❡✱ ②♦✉ ❝❛♥ tr② ❛ ❞r♦♣✲✐♥ ❛♣♣♦✐♥t♠❡♥t ❛t ❲❛❧t❡r
❲❡❜❜ ❍❛❧❧✶✻ ✹✵✶✳

●r❛❞✉❛t❡ ❛❞✈✐s❡r ❚❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ✐s ❛ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❢❛❝✉❧t② ♠❡♠❜❡r ✇❤♦
✐s ❡❧❡❝t❡❞ ❜② ❈❲●❙ ❛♥❞ ❛♣♣♦✐♥t❡❞ ❜② t❤❡ ❱✐❝❡✲Pr❡s✐❞❡♥t ❛♥❞ ❉❡❛♥ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s t♦ r❡♣r❡s❡♥t
t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐♥ ❛❧❧ ♠❛tt❡rs ♣❡rt❛✐♥✐♥❣ t♦ t❤❡ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠ ✐♥ t❤❡ ❈❡♥t❡r✳ ❚❤❡② ❝♦♥s✉❧t
✇✐t❤ ♥❡✇❧② ❛❞♠✐tt❡❞ st✉❞❡♥ts ❛♥❞ ♠♦♥✐t♦r t❤❡ ♣r♦❣r❡ss ♦❢ ❛❧❧ ❣r❛❞✉❛t❡ st✉❞❡♥ts✳ ❚❤❡ ❣r❛❞✉❛t❡
❛❞✈✐s❡r ❛♣♣r♦✈❡s t❤❡ st✉❞❡♥t✬s ❝♦✉rs❡ s❡❧❡❝t✐♦♥s ❡❛❝❤ s❡♠❡st❡r ❛s ✇❡❧❧ ❛s ❛❧❧ ❢♦r♠❛❧ ❞♦❝✉♠❡♥ts
❞✉r✐♥❣ t❤❡ st✉❞❡♥t✬s ♣r♦❣r❛♠ ♦❢ st✉❞②✳

❉r✳ ❆❧✐ss❛ ❙❤❡rr② ✐s t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❢♦r ❈❲●❙✳ ❙❤❡ ✇✐❧❧ ❜❡ ❛❞✈✐s✐♥❣ ❣r❛❞✉❛t❡ st✉❞❡♥ts ✐❢
❏❛❝❦✐❡ ❞♦❡s ♥♦t ❤❛✈❡ t❤❡ r❡s♦✉r❝❡s ❢♦r t❤❡✐r q✉❡r✐❡s✳ ❙❡❡ ❤❡r ♣r♦❢❡ss✐♦♥❛❧ ✇❡❜s✐t❡ ❛t ❤tt♣✿✴✴✇✇✇✳
❡❞❜✳✉t❡①❛s✳❡❞✉✴❢❛❝✉❧t②✴s❤❡rr②✴❛s✳❤t♠❧✳

❆❞❞✐t✐♦♥❛❧❧②✱ ✐♥ t❤❡ ✷✵✶✵ ❋❛❧❧ s❡♠❡st❡r✱ ❉r✳ ❙❤❡rr② ✇✐❧❧ ❜❡ t❡❛❝❤✐♥❣ ❋♦✉♥❞❛t✐♦♥s ■✱ t❤❡ ✜rst
r❡q✉r❡❞ ❝♦✉rs❡ ❢♦r ▼❆ st✉❞❡♥ts✳ ❋✐♥❞ ♠♦r❡ ❛❜♦✉t t❤❛t ❝♦✉rs❡ ✐♥ ✸✳✶✳✶ ♦♥ ♣❛❣❡ ✷✵✳

❚♦ ❝♦♥t❛❝t ❉r✳ ❙❤❡rr②✿ ❊✲♠❛✐❧ ❛t ❛❧✐ss❛✳s❤❡rr②❅♠❛✐❧✳✉t❡①❛s✳❡❞✉ ✐s t❤❡ ❜❡st ✇❛② t♦ s❡t ✉♣ ❛
♠❡❡t✐♥❣✳ ❇❡❝❛✉s❡ s❤❡ ✐s ❛ ♣r♦❢❡ss♦r t❤r♦✉❣❤ ❊❞✉❝❛t✐♦♥❛❧ Ps②❝❤♦❧♦❣②✱ ❤❡r ♣r✐♠❛r② ♦✣❝❡ ✐s ❧♦❝❛t❡❞
❛t ●❡♦r❣❡ ■✳ ❙á♥❝❤❡③ ❇✉✐❧❞✐♥❣✶✼ ✺✵✹✳

❲●❙ ❜✐❜❧✐♦❣r❛♣❤❡r ▲✐♥❞s❡② ❙❝❤❡❧❧ ✐s t❤❡ ❊♥❣❧✐s❤ ▲✐t❡r❛t✉r❡✱ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✱ ❛♥❞
❨♦✉t❤ ❈♦❧❧❡❝t✐♦♥ ❇✐❜❧✐♦❣r❛♣❤❡r✳ ❙❤❡ ✐s ❛ ✈❡r② ✈❛❧✉❛❜❧❡ r❡s♦✉r❝❡ ❢♦r ②♦✉r r❡s❡❛r❝❤✱ ❛♥❞ ❡s♣❡❝✐❛❧❧② ❢♦r
②♦✉r ✜♥❛❧ r❡♣♦rt ♦r t❤❡s✐s ✇♦r❦✳ ❙❤❡ ✐s ❛❧s♦ ❛♥ ❛❝t✐✈❡ ♠❡♠❜❡r ♦❢ t❤❡ ❈❲●❙ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡✱
❛♥❞ ♣❧❛②❡❞ ❛ ✈✐t❛❧ r♦❧❡ ✐♥ t❤❡ ❢♦r♠❛t✐♦♥ ♦❢ t❤❡ ❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥✳

▲✐♥❞s❡② ✐s ♣❛rt✐❝✉❧❛r❧② q✉❛❧✐✜❡❞ ✐♥ ❈♦♠♣❛r❛t✐✈❡ ▲✐t❡r❛t✉r❡✱ ❊♥❣❧✐s❤ ▲✐t❡r❛t✉r❡✱ ●❡♥❞❡r ❙t✉❞✐❡s✱
●❛②✱ ▲❡s❜✐❛♥✱ ❇✐s❡①✉❛❧✱ ❛♥❞ ❚r❛♥s❣❡♥❞❡r❡❞ ❙t✉❞✐❡s✱ ❲♦♠❡♥✬s ❙t✉❞✐❡s✱ ▼❡❞✐❡✈❛❧ ❛♥❞ ❘❡♥❛✐ss❛♥❝❡
❙t✉❞✐❡s✱ ❨♦✉t❤ ▲✐t❡r❛t✉r❡✱ ❛♥❞ ❘❤❡t♦r✐❝✳ ❨♦✉ ❝❛♥ r❡❛❝❤ ❤❡r ❛t s❝❤❡❧❧❅❛✉st✐♥✳✉t❡①❛s✳❡❞✉✱ ❛♥❞ s❡❡
❤❡r ♣r♦❢❡ss✐♦♥❛❧ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❧✐❜✳✉t❡①❛s✳❡❞✉✴s✉❜❥❡❝t✴s♣❡❝✐❛❧✐st✲❞❡t❛✐❧✳♣❤♣❄

✐❞❂✶✽✱ ❛♥❞ r❡❛❞ ♠♦r❡ ❛❜♦✉t t❤❡ ❯♥✐✈❡rs✐t② ❧✐❜r❛r✐❡s ♦♥ ♣❛❣❡ ✷✾✳

❚♦ ❝♦♥t❛❝t ▲✐♥❞s❡②✿ ❙❤❡ ✐♥✈✐t❡s ❛♥❞ ❡♥❝♦✉r❛❣❡s r❡s❡❛r❝❤ q✉❡st✐♦♥s✱ ❛♥❞ t❤❡ ❜❡st ✇❛② t♦ ✜♥❞
❤❡r ✐s t❤r♦✉❣❤ ❡✲♠❛✐❧ ❛t s❝❤❡❧❧❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳ ❆❧s♦✱ ❤❡r ♦✣❝❡ ❝❛♥ ❜❡ ❢♦✉♥❞ ❛t P❡rr②✲❈❛st❛ñ❡❞❛
▲✐❜r❛r②✶✽ ✸✳✸✷✵✳

❈❲●❙ ▼❡♥t♦r✐♥❣ Pr♦❣r❛♠

❚❤❡ ❈❲●❙ ▼❡♥t♦r✐♥❣ Pr♦❣r❛♠ ✐s ❛ ♥❡✇ ✐♥✐t✐❛t✐✈❡✱ r✉♥ t❤r♦✉❣❤ st✉❞❡♥t r❡♣r❡s❡♥t❛t✐✈❡s ♦❢ t❤❡
❈❡♥t❡r✱ ✇❤✐❝❤ ❝♦♥♥❡❝ts ▼❛st❡r✬s st✉❞❡♥ts ✇✐t❤ P♦rt❢♦❧✐♦ st✉❞❡♥ts✱ ❈❲●❙ ❢❛❝✉❧t② ❛✣❧✐❛t❡s✱ ❛♥❞

✶✻❋✐♥❞ ❛ ♠❛♣ ❛♥❞ ✐♥❢♦r♠❛t✐♦♥ ♣❛❣❡ ❢♦r ❲❲❍ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴✇✇❤✳❤t♠❧✳
✶✼❋✐♥❞ ❛ ♠❛♣ ❛♥❞ ✐♥❢♦r♠❛t✐♦♥ ♣❛❣❡ ❢♦r t❤❡ ❙❩❇ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴s③❜✳❤t♠❧✳
✶✽❋✐♥❞ ❛ ♠❛♣ ❛♥❞ ✐♥❢♦r♠❛t✐♦♥ ♣❛❣❡ ❢♦r t❤❡ P❈▲ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴♣❝❧✳❤t♠❧✳

✶✶



❡❛❝❤ ♦t❤❡r✳ ❇❡❝❛✉s❡ t❤❡ ❈❲●❙ ♣r♦❣r❛♠ ❝r♦ss❡s s❝❤♦♦❧s ❛♥❞ ❞✐s❝✐♣❧✐♥❡s✱ ✐ts st✉❞❡♥ts s♦♠❡t✐♠❡s
❤❛✈❡ ❞✐✣❝✉❧t② ❡♥❥♦②✐♥❣ ❛❧❧ t❤❡ ❜❡♥❡✜ts t❤❛t t❤❡ ♠❛♥② ❛✣❧✐❛t❡❞ ❞❡♣❛rt♠❡♥ts ❤❛✈❡ t♦ ♦✛❡r✱ ❛♥❞ t❤✐s
♣r♦❣r❛♠ ✐s ♠❡❛♥t t♦ ♣r♦✈✐❞❡ ❛❝❝❡ss t♦ t❤❡ ❡①♣❡rt✐s❡ ♦❢ ♣❡❡rs ❛♥❞ ❞❡❞✐❝❛t❡❞ ❢❛❝✉❧t② ✇❤♦ ❝❛♥ ❤❡❧♣
❣✉✐❞❡ ✐♥❝♦♠✐♥❣ st✉❞❡♥ts t❤r♦✉❣❤ ❣r❛❞✉❛t❡ s❝❤♦♦❧✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❛♥② ♦❢ t❤❡ t❤r❡❡ ❧❡❣s ♦❢ t❤✐s ♣r♦❣r❛♠✱ ♦r t♦ ❜❡❝♦♠❡ ❛ ♣❛rt✐❝✐♣❛♥t✱ ♣❧❡❛s❡
❡✲♠❛✐❧ ❝✇❣s✳♠❡♥t♦r✐♥❣❅❣♠❛✐❧✳❝♦♠

▼❆♠❡♥t♦rs❤✐♣ ❋✐rst✲②❡❛r ❛♥❞ ✐♥❝♦♠✐♥❣ ▼❆ st✉❞❡♥ts ✜❧❧ ♦✉t ✐♥t❡r❡st ❢♦r♠s ❛♥❞ ❛r❡ ♠❛t❝❤❡❞
❜② r❡s❡❛r❝❤ ✐♥t❡r❡st ❛♥❞ ♦t❤❡r ♥❡❡❞s ❜② t❤❡ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ r❡♣r❡s❡♥t❛t✐✈❡✳ ❚❤❡② ❝❛♥ ❜❡❣✐♥
❝♦♥t❛❝t ♦✈❡r t❤❡ s✉♠♠❡r ❜❡❢♦r❡ t❤❡ ✐♥❝♦♠✐♥❣ st✉❞❡♥ts ❛rr✐✈❡✱ ❛❝t✐♥❣ ❛s r❡s♦✉r❝❡s ❢♦r ✐♥❢♦r♠❛t✐♦♥
❛❜♦✉t ❝♦✉rs❡s✱ st✉❞②✐♥❣✱ ❛♥❞ ❧✐❢❡ ✐♥ ❆✉st✐♥✳

❋❛❝✉❧t② ♠❡♥t♦rs❤✐♣ ■♥❝♦♠✐♥❣ st✉❞❡♥ts ❛r❡ ♠❛t❝❤❡❞ ❜② r❡s❡❛r❝❤ ✐♥t❡r❡st ✇✐t❤ t❤❡ ❈❲●❙
❢❛❝✉❧t② ❛✣❧✐❛t❡s ✇❤♦ ❤❛✈❡ ✐❞❡♥t✐✜❡❞ t❤❡♠s❡❧✈❡s ❛s ✇✐❧❧✐♥❣ t♦ ♣❛rt✐❝✐♣❛t❡ ✐♥ ❛ ♦♥❡✲♦♥✲♦♥❡ ♠❡♥t♦rs❤✐♣✳
❚❤✐s ❜❡❣✐♥s ❛s ❛ s♠❛❧❧ t✐♠❡ ❝♦♠♠✐t♠❡♥t t♦ ❛ss✐st t❤❡ st✉❞❡♥t ✐♥ ♥❛✈✐❣❛t✐♥❣ t❤❡✐r ✜rst st❡♣s ✐♥
❣r❛❞✉❛t❡ s❝❤♦♦❧✱ ❛♥❞ ❤❛s t❤❡ ♣♦t❡♥t✐❛❧ t♦ ❣r♦✇ ✐♥t♦ ❛ ✈❛❧✉❛❜❧❡ ✇♦r❦✐♥❣ r❡❧❛t✐♦♥s❤✐♣✳ ❚❤❡② ❛r❡
♠❛t❝❤❡❞ ❜② t❤❡ ❈✉rr✐❝✉❧✉♠ ❈♦♠♠✐tt❡❡ r❡♣r❡s❡♥t❛t✐✈❡✳

❆ ❧✐st ♦❢ t❤❡ ❝✉rr❡♥t ❢❛❝✉❧t② ♠❡♥t♦rs ❛♥❞ t❤❡✐r ❞❡♣❛rt♠❡♥ts ❛♥❞ ✇❡❜s✐t❡s ❝❛♥ ❜❡ ❢♦✉♥❞ ♦♥ t❤❡
❝✉rr❡♥t ♣❛❣❡✳

P♦rt❢♦❧✐♦ ❣r♦✉♣s ■♥ t❤❡ ❋❛❧❧ s❡♠❡st❡r ♦❢ t❤❡✐r ✜rst ②❡❛r✱ ▼❆ st✉❞❡♥ts ✇✐❧❧ ❜❡ ❣r♦✉♣❡❞ ✇✐t❤
♦♥❡ ♦r ♠♦r❡ P♦rt❢♦❧✐♦ st✉❞❡♥ts ✇❤♦ ❤❛✈❡ s✐♠✐❧❛r r❡s❡❛r❝❤ ✐♥t❡r❡sts❀ t❤✐s ✇✐❧❧ ❛✐❞ ❈❲●❙ st✉❞❡♥ts ✐♥
♥❛✈✐❣❛t✐♥❣ ♦✉ts✐❞❡ ❞❡♣❛rt♠❡♥ts✱ ❛♥❞ ❤❡❧♣ ❝♦♥♥❡❝t P♦rt❢♦❧✐♦ st✉❞❡♥ts t♦ t❤❡ ❈❡♥t❡r✬s ♣♦♣✉❧❛t✐♦♥ ❛♥❞
❡✈❡♥ts✳ ▼❛t❝❤✐♥❣ ♦❝❝✉rs ✐♥ ♠✐❞✲❋❛❧❧✲s❡♠❡st❡r ✐♥ ♦r❞❡r ❢♦r ✐♥❝♦♠✐♥❣ st✉❞❡♥ts t♦ ❤❛✈❡ ❛♥ ♦♣♣♦rt✉♥✐t②
t♦ s♦❧✐❞✐❢② t❤❡✐r ❛❝❛❞❡♠✐❝ ✐♥t❡r❡sts✳ ❚❤✐s ✐s ❛♥ ✐♥❢♦r♠❛❧ ♠❡♥t♦r✐♥❣ ❣r♦✉♣✱ ❛♥❞ ❝❛♥ ♠❡❡t ♦r st❛② ✐♥
❝♦♥t❛❝t ❛❝❝♦r❞✐♥❣ t♦ t❤❡ ♥❡❡❞s ♦❢ t❤❡ ♣❛rt✐❝✐♣❛♥ts✳

✷✳✷ ❲●❙ ❋❛❝✉❧t②

❋❛❝✉❧t② ❛✣❧✐❛t❡s

❚❤❡ ❈❡♥t❡r ❤❛s ✷✾✻ ❢❛❝✉❧t② ❛✣❧✐❛t❡s ✇❤♦ ♠❛② ♦✛❡r ❝♦✉rs❡s ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s✱ ❛♥❞✴♦r
❡♥❣❛❣❡ ✐♥ r❡s❡❛r❝❤ ✇♦r❦ ♦♥ ✇♦♠❡♥✱ ❣❡♥❞❡r✱ ♦r s❡①✉❛❧✐t②✳ ❆✣❧✐❛t❡s ❛❧s♦ ✐♥❝❧✉❞❡ ❢❛❝✉❧t② ✇❤♦ ❤❛✈❡ ❛
s❝❤♦❧❛r❧② ♦r ♣❡rs♦♥❛❧ ✐♥t❡r❡st ✐♥ t❤❡ ❛r❡❛ ♦❢ ✇♦♠❡♥ ❛♥❞ ❣❡♥❞❡r✳ ❆✣❧✐❛t❡s ❛r❡ ❡❧✐❣✐❜❧❡ t♦ ✈♦t❡ ❢♦r ❛♥❞
st❛♥❞ ❢♦r t❤❡ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡✳

❋❛❝✉❧t② ❛✣❧✐❛t❡s ♠❛② t❡❛❝❤ ❛♥② ♦❢ t❤❡ ❲●❙ ❝♦r❡ ❝♦✉rs❡s✱ ♦r ♠❛② t❡❛❝❤ ❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s✳
❆♥②♦♥❡ ✇❤♦ t❡❛❝❤❡s ❢♦r ❲●❙ ✐s ❞♦✐♥❣ s♦ ✈♦❧✉♥t❛r✐❧②✳ ❲❤✐❧❡ ❢❛❝✉❧t② ❛✣❧✐❛t❡s ♠❛② ♥♦t ❤❛✈❡ ❛
❜❛❝❦❣r♦✉♥❞ ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ♦r ❢❡♠✐♥✐st t❤❡♦r②✱ ✐t ✐s ✐♠♣♦rt❛♥t t♦ ❜❡ ♦♣❡♥ t♦ ❛♥❞
r❡s♣❡❝t❢✉❧ ♦❢ t❤❡✐r ♣❡❞❛❣♦❣✐❝❛❧ ❢r❛♠❡✇♦r❦✱ ❡①♣❡r✐❡♥❝❡✱ s❝❤♦❧❛rs❤✐♣✱ ❛♥❞ ♠❡t❤♦❞s✳ ❇❡❝❛✉s❡ ❈❲●❙
✐s ❛♥ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ❝❡♥t❡r✱ ✇❡ ❛r❡ ❛❜❧❡ t♦ ❤❛✈❡ ❛❝❝❡ss t♦ t❤❡s❡ ❞✐✈❡rs❡ ❛♥❞ ✈❛❧✉❛❜❧❡ ♣❡rs♣❡❝t✐✈❡s✳

❋✐♥❞ ❛ ❞✐r❡❝t♦r② ♦❢ t❤❡ ❢❛❝✉❧t② ❛✣❧✐❛t❡s✱ s❡❛r❝❤❛❜❧❡ ❜② r❛♥❦ ❛♥❞ ❛❝❛❞❡♠✐❝ ❞❡♣❛rt♠❡♥t✱ ♦♥ t❤❡
❈❲●❙ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❢❛❝✉❧t②✴❧✐st✳♣❤♣✳

❋❛❝✉❧t② ▼❡♥t♦rs

❍✐♥❛ ❆③❛♠ ✐s ❛♥ ❆ss✐st❛♥t Pr♦❢❡ss♦r ♦❢ ▼✐❞❞❧❡ ❊❛st❡r♥ ❙t✉❞✐❡s ❛♥❞ ✐s ❛✣❧✐❛t❡❞ ✇✐t❤ t❤❡ ❚❤♦♠❛s
❏❡✛❡rs♦♥ ❈❡♥t❡r ❢♦r t❤❡ ❙t✉❞② ♦❢ ❈♦r❡ ❚❡①ts ❛♥❞ ■❞❡❛s✶✾✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥❝❧✉❞❡ ■s❧❛♠✐❝

✶✾❚❤❡ ♠✐ss✐♦♥ ♦❢ t❤❡ ❏❡✛❡rs♦♥ ❈❡♥t❡r ✐s t♦ ❝♦✉♥t❡r t❤❡ ♠♦❞❡r♥ ✉♥✐✈❡rs✐t②✬s ❞r✐❢t t♦✇❛r❞s ❢r❛❣♠❡♥t❛t✐♦♥ ❛♥❞ s♣❡✲
❝✐❛❧✐③❛t✐♦♥ ❜② ❝r❡❛t✐♥❣ ❛ ❧♦❝✉s ♦❢ s✉st❛✐♥❡❞ ❞✐❛❧♦❣✉❡ ❛❜♦✉t q✉❡st✐♦♥s ♦❢ ❡♥❞✉r✐♥❣ s✐❣♥✐✜❝❛♥❝❡ ❛♥❞ ♣r♦✈✐❞✐♥❣ ♥❡✇ ✇❛②s

✶✷



❧❛✇ ❛♥❞ ❥✉r✐s♣r✉❞❡♥❝❡ ❛♥❞ ✇♦♠❡♥ ❛♥❞ ■s❧❛♠✳ ▼♦r❡ ❜r♦❛❞❧②✱ s❤❡ st✉❞✐❡s ❣❡♥❞❡r✱ ✐❞❡♥t✐t②✱
♣♦♣✉❧❛r ❝✉❧t✉r❡✱ ❛♥❞ r❡❧✐❣✐♦♥✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴♠❡s✴❢❛❝✉❧t②✴❤❛✼✷✾

◆♦❡❧ ❇✉s❝❤✲❆r♠❡♥❞❛r✐③ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ❙♦❝✐❛❧ ❲♦r❦✳ ❍❡r ♣r♦❢❡ss✐♦♥❛❧
✐♥t❡r❡sts ✐♥❝❧✉❞❡ ✈✐♦❧❡♥❝❡ ❛❣❛✐♥st ✇♦♠❡♥ ❛♥❞ ❝❤✐❧❞r❡♥❀ s♦❝✐❛❧ ❛♥❞ ♣✉❜❧✐❝ ♣♦❧✐❝②❀ s♦❝✐❛❧ ❥✉st✐❝❡❀
✐♥t❡r♥❛t✐♦♥❛❧ s♦❝✐❛❧ ✇♦r❦ ❡❞✉❝❛t✐♦♥✱ tr❛✐♥✐♥❣ ❛♥❞ ♣r❛❝t✐❝❡❀ ❛♥❞ ❛❞♦♣t✐♦♥ ❛♥❞ ❝❤✐❧❞ ✇❡❧❢❛r❡
✐ss✉❡s✳ ❙❤❡ ✐s t❤❡ Pr✐♥❝✐♣❛❧ ■♥✈❡st✐❣❛t♦r ♦❢ t❤❡ ❯❚ ■♥st✐t✉t❡ ♦♥ ❉♦♠❡st✐❝ ❱✐♦❧❡♥❝❡ ❛♥❞ ❙❡①✉❛❧
❆ss❛✉❧t✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴ss✇✴❢❛❝✉❧t②✲❛♥❞✲st❛❢❢✴❞✐r❡❝t♦r②✴❜✉s❝❤✴

❘✉r❛♠✐s❛✐ ❈❤❛r✉♠❜✐r❛ ✐s ❛♥ ❆ss✐st❛♥t Pr♦❢❡ss♦r ♦❢ ❍✐st♦r②✳ ❍❡r ♣r✐♠❛r② t❡❛❝❤✐♥❣ ❛♥❞ r❡s❡❛r❝❤
✐♥t❡r❡sts ❝♦♥❝❡r♥✐♥❣ ❆❢r✐❝❛ ❛r❡✿ ❙♦✉t❤❡r♥ ❆❢r✐❝❛❀ ♣r❡✶✽✵✵❀ ♣♦st✶✽✵✵✴❝♦❧♦♥✐❛❧❀ ♣♦st❝♦❧♦♥✐❛❧❀
✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r ❤✐st♦r②❀ ❛♥❞ ❤✐st♦r✐❝❛❧ ♠❡♠♦r②✱ ✇❤✐❧❡ ❤❡r ✐♥t❡r❡sts s✉rr♦✉♥❞✐♥❣ ✐♠♣❡r✐❛❧
❛♥❞ ✐♥t❡❧❧❡❝t✉❛❧ ❤✐st♦r② ✐♥❝❧✉❞❡ ❝♦♠♣❛r❛t✐✈❡ ♠✐ss✐♦♥ ❤✐st♦r②❀ ❣❡♥❞❡r ❛♥❞ ✐♠♣❡r✐❛❧ ❤✐st♦r②❀ ❛♥❞
✷✵t❤ ❝❡♥t✉r② ❆❢r✐❝❛♥ ✐♥t❡❧❧❡❝t✉❛❧ ❧✐❢❡✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❤✐st♦r②✴❢❛❝✉❧t②✴r❝✷✽✽✷✾

❉✐❛♥❛ ❉✐◆✐tt♦ ✐s ❛ ❈✉❧❧❡♥ ❚r✉st ❈❡♥t❡♥♥✐❛❧ Pr♦❢❡ss♦r ✐♥ ❆❧❝♦❤♦❧ ❙t✉❞✐❡s ❛♥❞ ❊❞✉❝❛t✐♦♥ ❛♥❞ ❛
❉✐st✐♥❣✉✐s❤❡❞ ❚❡❛❝❤✐♥❣ Pr♦❢❡ss♦r ✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ❙♦❝✐❛❧ ❲♦r❦✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥❝❧✉❞❡
s♦❝✐❛❧ ✇❡❧❢❛r❡ ♣♦❧✐❝②✱ ❝❤❡♠✐❝❛❧ ❞❡♣❡♥❞❡♥❝②✱ ❛♥❞ ✈✐♦❧❡♥❝❡ ❛❣❛✐♥st ✇♦♠❡♥✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴ss✇✴❢❛❝✉❧t②✲❛♥❞✲st❛❢❢✴❞✐r❡❝t♦r②✴❞✐♥✐tt♦✴

❊❧✐③❛❜❡t❤ ❊♥❣❡❧❤❛r❞t ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✳ ❍❡r s❝❤♦❧❛r❧② ✐♥t❡r❡sts
✐♥❝❧✉❞❡ ❢♦♦❞ st✉❞✐❡s✱ ❢❡♠✐♥✐st t❤❡♦r✐❡s✱ ❡❝♦❧♦❣✐❝❛❧ ❧✐t❡r❛t✉r❡ ❛♥❞ ❝✉❧t✉r❡✱ ❆♣♣❛❧❛❝❤✐❛♥ ❙t✉❞✐❡s✱
❙♦✉t❤❡r♥ ❙t✉❞✐❡s✱ ♠❛t❡r✐❛❧ ❝✉❧t✉r❡ st✉❞✐❡s✱ ❛♥❞ t❤❡ ✐♥t❡rs❡❝t✐♦♥s ♦❢ r❛❝❡✱ ❝❧❛ss✱ ❛♥❞ ❣❡♥❞❡r ✐♥
❆♠❡r✐❝❛♥ ❧✐t❡r❛t✉r❡ ❛♥❞ s♦❝✐❡t②✳ ❙❤❡ ✉s❡s ❛ ✈❛r✐❡t② ♦❢ t❡①ts✱ ✐♥❝❧✉❞✐♥❣ ♣❤♦t♦❣r❛♣❤s✱ ❧❡tt❡rs✱
❞✐❛r✐❡s✱ ♥♦✈❡❧s✱ ♣♦❡♠s✱ ❛♥❞ r❡❝✐♣❡s ❛♥❞ ❡♠♣❧♦②s ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ♠❡t❤♦❞♦❧♦❣✐❡s t♦ ✉♥❞❡rst❛♥❞
t❤❡♠✳ ❍❡r ♥❡✇❡st r❡s❡❛r❝❤ ❧♦♦❦s ❛t ❣❡♥❞❡r✱ ❢♦♦❞✱ ❛♥❞ ❢♦♦❞✇❛②s ❛❝r♦ss t❤❡ ❯❙ ❙♦✉t❤✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❛♠s✴❢❛❝✉❧t②✴❡❡✺✻✸

❆❞r✐❛ ❋r✐③③✐ ✐s ❛ ▲❡❝t✉r❡r ✐♥ t❤❡ ❉❡♣❛rt♠❡♥t ♦❢ ❋r❡♥❝❤ ❛♥❞ ■t❛❧✐❛♥✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥❝❧✉❞❡
❇r❛③✐❧✐❛♥✱ ■t❛❧✐❛♥✱ ❙♣❛♥✐s❤ ❆♠❡r✐❝❛♥✱ ❛♥❞ ❯❙ ♠♦❞❡r♥ ❛♥❞ ❝♦♥t❡♠♣♦r❛r② ❧✐t❡r❛t✉r❡❀ t❤❡♦r②
❛♥❞ ♣r❛❝t✐❝❡ ♦❢ tr❛♥s❧❛t✐♦♥❀ ▼♦❞❡r♥ ❛♥❞ ❝♦♥t❡♠♣♦r❛r② ■t❛❧✐❛♥ ❝✉❧t✉r❡❀ ■t❛❧✐❛♥ ✇♦♠❡♥ ✇r✐t❡rs❀
■t❛❧✐❛♥ ❛♥❞ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ✜❧♠❀ ❛♥❞ ❧✐t❡r❛t✉r❡ ✐♥t♦ ✜❧♠✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❢r❡♥❝❤✐t❛❧✐❛♥✴❢❛❝✉❧t②✴❢r✐③③✐❛

❏♦❤♥ ●♦♥③❛❧❡③ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ✐♥ t❤❡ ❊♥❣❧✐s❤ ❉❡♣❛rt♠❡♥t✳ ❍✐s ♠❛❥♦r r❡s❡❛r❝❤ ✐♥t❡r❡sts
✐♥❝❧✉❞❡ ▲❛t✐♥♦✴❛ ❧✐t❡r❛t✉r❡✱ ❡s♣❡❝✐❛❧❧② ❈❤✐❝❛♥♦✴❛ ❧✐t❡r❛t✉r❡❀ ❧❛t❡ ♥✐♥❡t❡❡♥t❤✲❝❡♥t✉r② ❯❙ ❧✐t❡r❛✲
t✉r❡ ❛♥❞ ❝✉❧t✉r❡❀ ♥❛rr❛t✐✈❡ t❤❡♦r②❀ ♣♦st❝♦❧♦♥✐❛❧ t❤❡♦r②❀ ❛♥❞ ❝✉❧t✉r❛❧ st✉❞✐❡s✳ ❍❡ ✐s ❛ ❘❡s❡❛r❝❤
❆✣❧✐❛t❡ ♦❢ t❤❡ ❘❡❝♦✈❡r✐♥❣ t❤❡ ❯❙ ❍✐s♣❛♥✐❝ ▲✐t❡r❛r② ❍❡r✐t❛❣❡ Pr♦❥❡❝t✱ ❛♥❞ ❝✉rr❡♥t❧② s❡r✈❡s
✉♣♦♥ t❤❡ ❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡ ❢♦r t❤❡ ▼▲❆ ❉✐✈✐s✐♦♥ ❢♦r ❈❤✐❝❛♥♦✴❛ ▲✐t❡r❛t✉r❡✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❡♥❣❧✐s❤✴❢❛❝✉❧t②✴❥♠❣♦♥③❛❧

▲❛✉r✐❡ ●r❡❡♥ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❍✐st♦r②✳ ❍❡r ❝❡♥tr❛❧ r❡s❡❛r❝❤ ❛r❡❛s ✐♥❝❧✉❞❡ t❤❡ ♣♦❧✐t✐❝s
♦❢ r❛❝❡ ❛♥❞ ❣❡♥❞❡r ✐♥ t❤❡ t✇❡♥t✐❡t❤✲❝❡♥t✉r② ❯✳❙✳❀ s♦❝✐❛❧ ♠♦✈❡♠❡♥ts❀ ❛♥❞ ❝✉❧t✉r❛❧ st✉❞✐❡s✳ ❙❤❡
t❡❛❝❤❡s ♠♦❞❡r♥ ❯✳❙✳ ❤✐st♦r② ✇✐t❤ ❝♦♥❝❡♥tr❛t✐♦♥s ♦♥ ✇♦♠❡♥ ❛♥❞ ❣❡♥❞❡r ✐♥ t✇❡♥t✐❡t❤✲❝❡♥t✉r②
❆♠❡r✐❝❛✱ t❤❡ ❈✐✈✐❧ ❘✐❣❤ts ▼♦✈❡♠❡♥t✱ t❤❡ ❙♦✉t❤✱ ❆❢r✐❝❛♥✲❆♠❡r✐❝❛♥ ❤✐st♦r②✱ ❛♥❞ ❝♦♠♣❛r❛t✐✈❡
r❛❝❡ ❛♥❞ ❡t❤♥✐❝✐t②✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❤✐st♦r②✴❢❛❝✉❧t②✴❣r❡❡♥❧✹

❢♦r ✉♥❞❡r❣r❛❞✉❛t❡s t♦ ✐♥t❡❣r❛t❡ t❤❡✐r st✉❞✐❡s✳ ❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴
❝♦r❡t❡①ts✴✳

✶✸



❏✉❧✐❡ ❍❛r❞✇✐❝❦ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❍✐st♦r② ❛♥❞ t❤❡ ❉✐r❡❝t♦r ♦❢ t❤❡ ■♥st✐t✉t❡ ❢♦r ❍✐st♦r✐❝❛❧
❙t✉❞✐❡s✷✵✳ ❍❡r ♠❛✐♥ ❛r❡❛s ♦❢ ✐♥t❡r❡st ❛r❡ ❡❛r❧② ♠♦❞❡r♥ s♦❝✐❛❧ ❛♥❞ ❝✉❧t✉r❛❧ ❤✐st♦r②✱ ❧❡❣❛❧ ❤✐st♦r②✱
❛♥❞ ✇♦♠❡♥✬s ❤✐st♦r②✳ ❙❤❡ t❡❛❝❤❡s ❡❛r❧② ♠♦❞❡r♥ ❊✉r♦♣❡❛♥ ❤✐st♦r②✱ ❡s♣❡❝✐❛❧❧② ❋r❛♥❝❡✱ ❛s ✇❡❧❧
❛s ❣❡♥❞❡r✴❢❛♠✐❧② ❛♥❞ ❧❡❣❛❧ ❤✐st♦r②✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❤✐st♦r②✴❢❛❝✉❧t②✴❥❤♦❧✇❡❧❧

❉✉st✐♥ ❍❛r♣ ✐s ❛♥ ❆ss✐st❛♥t Pr♦❢❡ss♦r ✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ❏♦✉r♥❛❧✐s♠✳ ❍❡r r❡s❡❛r❝❤ ✐s ❜♦✉♥❞ ❜② ❛♥
✐♥t❡r❡st ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r ✐ss✉❡s✱ ❝r✐t✐❝❛❧ ❛♥❞ ❝✉❧t✉r❛❧ t❤❡♦r❡t✐❝❛❧ ♣❡rs♣❡❝t✐✈❡s✱ ❛♥❞ t❤❡
✉s❡ ♦❢ q✉❛❧✐t❛t✐✈❡ ♠❡t❤♦❞s✳ ❆ ♣r♦♠✐♥❡♥t ❛r❡❛ ♦❢ ❤❡r r❡s❡❛r❝❤ ❝❡♥t❡rs ♦♥ ♥❡✇ ♠❡❞✐❛✳ ❙❤❡ ✐s
♣❛rt✐❝✉❧❛r❧② ✐♥t❡r❡st❡❞ ✐♥ t❤❡ ♦♥❧✐♥❡ ❡♥✈✐r♦♥♠❡♥t ❛♥❞ ❤♦✇ ✇♦♠❡♥ ❛♥❞ ♠❛r❣✐♥❛❧✐③❡❞ ❣r♦✉♣s
♥❛✈✐❣❛t❡ t❤r♦✉❣❤ tr❛❞✐t✐♦♥❛❧ ♦❜st❛❝❧❡s ❛♥❞ ✉s❡ t❤❡ t♦♦❧s ♦✛❡r❡❞ ❜② t❤❡ ■♥t❡r♥❡t t♦ ❛❝❝❡ss ❛
♣✉❜❧✐❝ s♣❤❡r❡ ♦❢ ♣♦❧✐t✐❝❛❧ ❛♥❞ s♦❝✐❛❧ ❞✐s❝♦✉rs❡✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴❥♦✉r♥❛❧✐s♠✳✉t❡①❛s✳❡❞✉✴❢❛❝✉❧t②✴❞✉st✐♥❤❛r♣✳❤t♠❧

❉♥✐❦❛ ❏♦♥❡s ❚r❛✈✐s ✐s ❛♥ ❆ss✐st❛♥t Pr♦❢❡ss♦r ✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ❙♦❝✐❛❧ ❲♦r❦✳ ❙❤❡ s♣❡❝✐❛❧✐③❡s ✐♥
❡♠♣❧♦②❡❡ r❡s♣♦♥s❡s t♦ ❝♦♠♣❧❡① ❛♥❞ str❡ss❢✉❧ ✇♦r❦ ❡①♣❡r✐❡♥❝❡s ❛♥❞ ❡♥✈✐r♦♥♠❡♥ts✳ ❍❡r r❡s❡❛r❝❤
✐♥t❡r❡sts ✐♥❝❧✉❞❡✿ ❡♠♣❧♦②❡❡ ✈♦✐❝❡✱ ❡♥❣❛❣❡♠❡♥t✱ ❛♥❞ r❡t❡♥t✐♦♥❀ ❧❡❛❞❡rs❤✐♣ ❛♥❞ ❝♦♠♠✉♥✐❝❛t✐♦♥❀
♦r❣❛♥✐③❛t✐♦♥❛❧ ❝❤❛♥❣❡ ❛♥❞ ❡✛❡❝t✐✈❡♥❡ss❀ ❛♥❞ ✇♦r❦❢♦r❝❡ ❞✐✈❡rs✐t② ❛♥❞ ✐♥❝❧✉s✐♦♥✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴ss✇✴❢❛❝✉❧t②✲❛♥❞✲st❛❢❢✴❞✐r❡❝t♦r②✴tr❛✈✐s✴

▼❛r② ❑❡❛r♥❡② ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❘❛❞✐♦✲❚❡❧❡✈✐s✐♦♥✲❋✐❧♠✱ s♣❡❝✐❛❧✐③✐♥❣ ✐♥ ❢❡♠✐♥✐st ♠❡❞✐❛
❛♥❞ ❝✉❧t✉r❛❧ st✉❞✐❡s✳ ❙❤❡ ❝✉rr❡♥t❧② s❡r✈❡s ❛s ❙❡❝r❡t❛r② ❢♦r t❤❡ ❙♦❝✐❡t② ♦❢ ❈✐♥❡♠❛ ❛♥❞ ▼❡❞✐❛
❙t✉❞✐❡s✷✶✳ ▼❛r②✬s r❡s❡❛r❝❤ t♦ ❞❛t❡ ❤❛s ❢♦❝✉s❡❞ ♣r✐♠❛r✐❧② ♦♥ ❣✐r❧s✬ ♠❡❞✐❛ ❝✉❧t✉r❡✱ ❛♥❞ s❤❡ ✐s
❢♦✉♥❞✐♥❣ ❞✐r❡❝t♦r ♦❢ ❈✐♥❡♠❛❦✐❞s✷✷✱ ❛ ♣r♦❣r❛♠ ❢♦r ✐♥s♣✐r✐♥❣ ②♦✉♥❣ ♠❡❞✐❛ ♣r♦❞✉❝❡rs✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴rt❢✳✉t❡①❛s✳❡❞✉✴❢❛❝✉❧t②✴♠❝❦❡❛r♥❡②✳❤t♠❧

▲✐s❛ ▼♦♦r❡ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❊♥❣❧✐s❤✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥❝❧✉❞❡ tr❛♥s❛t❧❛♥t✐❝
❡✐❣❤t❡❡♥t❤✲ ❝❡♥t✉r② ❛♥❞ ❘♦♠❛♥t✐❝ ❧✐t❡r❛t✉r❡s✱ ❆♥❣❧♦✲❆♠❡r✐❝❛♥ ✇♦♠❡♥✬s ❧✐t❡r❛t✉r❡ ✭s♣❡❝✐❛❧✐③✲
✐♥❣ ✐♥ ✷✵t❤✲❝❡♥t✉r② ❧❡s❜✐❛♥ ❧✐t❡r❛t✉r❡✮✱ ❢❡♠✐♥✐st ❛♥❞ q✉❡❡r t❤❡♦r② ❛♥❞ t❤❡ ❤✐st♦r② ♦❢ s❡①✉❛❧✐t②✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❡♥❣❧✐s❤✴❢❛❝✉❧t②✴♠♦♦r❡❧❧

❆♥♥ ❘❡②♥♦❧❞s ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❆rt ❛♥❞ ❆rt ❍✐st♦r②✳ ❙❤❡ s♣❡❝✐❛❧✐③❡s ✐♥ ❛rt s✐♥❝❡ ✶✾✸✵
❛♥❞ ♠♦❞❡r♥ ❛r❝❤✐t❡❝t✉r❡✳ ❍❡r r❡s❡❛r❝❤✱ ♣✉❜❧✐❝❛t✐♦♥s✱ ❛♥❞ t❡❛❝❤✐♥❣ ❢♦❝✉s ♦♥ ❯✳❙✳ ❛♥❞ ❊✉r♦✲
♣❡❛♥ ❛rt✱ ❛r❝❤✐t❡❝t✉r❡✱ ❛♥❞ ✈✐s✉❛❧ ❝✉❧t✉r❡ ❛❢t❡r ✶✾✸✵❀ ❢❡♠✐♥✐st t❤❡♦r②✱ ❣❡♥❞❡r✱ ❛♥❞ s❡①✉❛❧✐t②
st✉❞✐❡s❀ t❤❡ ❤✐st♦r✐♦❣r❛♣❤② ♦❢ ❡①❤✐❜✐t✐♦♥ ♣r❛❝t✐❝❡❀ ❛♥❞ ✜❧♠✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳❢✐♥❡❛rts✳✉t❡①❛s✳❡❞✉✴❛❛❤✴❛rt❴❤✐st♦r②✴❢❛❝✉❧t②✴r❡②♥♦❧❞s✳
❝❢♠

❙❤❛r♠✐❧❧❛ ❘✉❞r❛♣♣❛ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❙♦❝✐♦❧♦❣② ❛♥❞ ❛ ❙♦✉t❤✲❆s✐❛♥✲❆♠❡r✐❝❛♥ ❙t✉❞✐❡s
❙❝❤♦❧❛r ✇❤♦ s♣❡❝✐❛❧✐③❡s ✐♥ ❣❡♥❞❡r ❛♥❞ ✐♠♠✐❣r❛t✐♦♥ ✐ss✉❡s✳ ❙❤❡ ✐s ❝✉rr❡♥t❧② ✇♦r❦✐♥❣ ♦♥ t✇♦
r❡s❡❛r❝❤ ♣r♦❥❡❝ts✿ ■♥❞✐❛♥ ✐♥❢♦r♠❛t✐♦♥ t❡❝❤♥♦❧♦❣②✴✐♠♠✐❣r❛♥ts ✐♥ t❤❡ ❯✳❙✳✱ ❛♥❞ t❤❡ ❝✉❧t✉r❛❧
♣♦❧✐t✐❝s ♦❢ ❛ss✐st❡❞ r❡♣r♦❞✉❝t✐✈❡ t❡❝❤♥♦❧♦❣✐❡s ✐♥ ■♥❞✐❛✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴s♦❝✐♦❧♦❣②✴❢❛❝✉❧t②✴r✉❞r❛♣♣❛

❙♦♥✐❛ ❙❡❡♠❛♥ ✐s ❛♥ ❆ss✐st❛♥t Pr♦❢❡ss♦r ♦❢ ▼✐❞❞❧❡ ❊❛st❡r♥ ❙t✉❞✐❡s✳ ❍❡r ✐♥t❡r❡sts ❢♦❝✉s ♦♥ t❤❡
♠✉s✐❝ ♦❢ ♠♦❞❡r♥ ❚✉r❦❡②✱ t❤❡ ❖tt♦♠❛♥ ❊♠♣✐r❡✱ ❛♥❞ ❙♦✉t❤❡❛st❡r♥ ❊✉r♦♣❡✱ s♣❡❝✐❛❧✐③✐♥❣ ✐♥ ❘♦♠
✭✏●②♣s②✑✮ ❝♦♠♠✉♥✐t✐❡s✳ ❍❡r t❤❡♦r❡t✐❝❛❧ ✐♥t❡r❡sts ✐♥❝❧✉❞❡ tr❛♥s♥❛t✐♦♥❛❧✐s♠ ❛♥❞ ❝♦s♠♦♣♦❧✐✲
t❛♥✐s♠❀ ♠✐♥♦r✐t② ❝♦♠♠✉♥✐t✐❡s❀ r❡❝♦r❞✐♥❣ ✐♥❞✉str②❀ ♣♦st✲str✉❝t✉r❛❧✐s♠❀ ❛♥❞ ♣❤❡♥♦♠❡♥♦❧♦❣✐❝❛❧

✷✵❚❤❡ ✇❡❜s✐t❡ ♦❢ t❤❡ ■♥st✐t✉t❡ ❢♦r ❍✐st♦r✐❝❛❧ ❙t✉❞✐❡s ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴✐♥sts✴

❤✐st♦r✐❝❛❧st✉❞✐❡s✴✳
✷✶❚❤❡ ❙♦❝✐❡t② ♦❢ ❈✐♥❡♠❛ ❛♥❞ ▼❡❞✐❛ ❙t✉❞✐❡s ✇❡❜s✐t❡ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❝♠st✉❞✐❡s✳♦r❣✴✳
✷✷■♥❢♦r♠❛t✐♦♥ ♦♥ t❤❡ ✇❡❡❦❡♥❞ ♣r♦❣r❛♠ ❈✐♥❡♠❛❦✐❞s ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴rt❢✳✉t❡①❛s✳❡❞✉✴❝✐♥❡♠❛❦✐❞s✴✳

✶✹



❤❡r♠❡♥❡✉t✐❝s✳ ▼♦st r❡❝❡♥t❧② s❤❡ ❡①♣❧♦r❡s ❡♠❡r❣❡♥t ❚✉r❦✐s❤ ❝✉❧t✉r❛❧ ❡①♣r❡ss✐♦♥s ❛♥❞ ♦♥❣♦✐♥❣
❝♦♥✜❣✉r❛t✐♦♥ ♦❢ ❡t❤♥✐❝ ❛♥❞ ❣❡♥❞❡r❡❞ ✐❞❡♥t✐t✐❡s ✐♥ t❤❡ ✇❛❦❡ ♦❢ t❤❡ ❊✉r♦♣❡❛♥ ❯♥✐♦♥ ❛❝❝❡ss✐♦♥
♣r♦❝❡ss❡s✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴♠❡s✴❢❛❝✉❧t②✴sts✹✺✹

▼❛r② ❙t❡✐♥❤❛r❞t ✐s ❛ Pr♦❢❡ss♦r ♦❢ ❑✐♥❡s✐♦❧♦❣② ❛♥❞ ❍❡❛❧t❤ ❊❞✉❝❛t✐♦♥ ❛♥❞ ❋❡❧❧♦✇ ✐♥ t❤❡ ▲❡❡ ❍❛❣❡
❏❛♠❛✐❧ ❘❡❣❡♥ts ❈❤❛✐r ✐♥ ❊❞✉❝❛t✐♦♥✳ ❍❡r ❛❝❛❞❡♠✐❝ ✐♥t❡r❡sts ❢♦❝✉s ♦♥ t❤❡ ❞❡✈❡❧♦♣♠❡♥t ❛♥❞ ✐♠✲
♣❧❡♠❡♥t❛t✐♦♥ ♦❢ ♣r♦❣r❛♠s t❤❛t ❡♥❤❛♥❝❡ ✐♥❞✐✈✐❞✉❛❧ ❛♥❞ ♦r❣❛♥✐③❛t✐♦♥❛❧ r❡s✐❧✐❡♥❝❡✳ ❍❡r r❡s❡❛r❝❤
❡①♣❧♦r❡s t❤❡ ❞❡t❡r♠✐♥❛♥ts ❛♥❞ ♠❡t❤♦❞s ❢♦r ❜✉✐❧❞✐♥❣ r❡s✐❧✐❡♥❝❡ ❛♥❞ str❡♥❣t❤ ✇❤❡♥ ❝❤❛❧❧❡♥❣❡❞
✇✐t❤ ❝❤❛♥❣❡ ❛♥❞ str❡ss❢✉❧ s✐t✉❛t✐♦♥s✱ ❛♥❞ s❤❡ ❤❛s ❢♦r♠❡❞ t❤❡ ❡❞✉❝❛t✐♦♥ ♠♦❞✉❧❡ ♣r♦❣r❛♠ ❚r❛♥s✲
❢♦r♠✐♥❣ ▲✐✈❡s ❚❤r♦✉❣❤ ❘❡s✐❧✐❡♥❝❡ ❊❞✉❝❛t✐♦♥✷✸✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳❡❞❜✳✉t❡①❛s✳❡❞✉✴❡❞✉❝❛t✐♦♥✴❞❡♣❛rt♠❡♥ts✴❦❤❡✴❆❝❛❞Pr♦❣✴❣r❛❞✴
❤❡❞✴❛❜♦✉t✴❢❛❝✉❧t②✴✷✵✸✽✴

P❛✉❧✐♥❡ ❙tr♦♥❣ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ✐♥ t❤❡ ❈❡♥t❡r ❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s ❛♥❞ t❤❡ ❉✐r❡❝t♦r
♦❢ t❤❡ ❍✉♠❛♥✐t✐❡s ■♥st✐t✉t❡✷✹✳ ❙❤❡ ❤❛s ♣✉❜❧✐s❤❡❞ ♦♥ t❤❡ r❡♣r❡s❡♥t❛t✐♦♥ ♦❢ ◆❛t✐✈❡ ❆♠❡r✐❝❛♥
❝✉❧t✉r❡s ❛♥❞ ✐❞❡♥t✐t✐❡s ✐♥ ◆♦rt❤ ❆♠❡r✐❝❛♥ ❧✐t❡r❛t✉r❡✱ s❝❤♦❧❛rs❤✐♣✱ ✜❧♠✱ ❛rt✱ ♠✉s❡✉♠s✱ s♣♦rts
❡✈❡♥ts✱ ❧❡❣✐s❧❛t✐♦♥✱ s♦❝✐❛❧ ♠♦✈❡♠❡♥ts✱ ❛♥❞ ②♦✉t❤ ♦r❣❛♥✐③❛t✐♦♥s✳ ❍❡r ❝✉rr❡♥t r❡s❡❛r❝❤ ❝♦♥❝❡r♥s
t❤❡ r♦❧❡ t❤❛t ✷✵t❤✲❝❡♥t✉r② ②♦✉t❤ ♦r❣❛♥✐③❛t✐♦♥s ♣❧❛②❡❞ ✐♥ t❤❡ ❞❡✈❡❧♦♣♠❡♥t ♦❢ r❛❝✐❛❧✐③❡❞ ❛♥❞
❣❡♥❞❡r❡❞ ❯✳❙✳ ❝✐t✐③❡♥s✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❡✉r♦♣❡❛♥❴st✉❞✐❡s✴❢❛❝✉❧t②✴♣str♦♥❣

❏❛♥❡t ❙✇❛✛❛r ✐s ❛ Pr♦❢❡ss♦r ✐♥ t❤❡ ❉❡♣❛rt♠❡♥t ♦❢ ●❡r♠❛♥✐❝ ❙t✉❞✐❡s✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts
✐♥❝❧✉❞❡ ●❡r♠❛♥ ❧✐t❡r❛t✉r❡ ❛❢t❡r ✶✾✹✺✱ ●❡r♠❛♥ ♠❡❞✐❛✱ ❛♣♣❧✐❝❛t✐♦♥s ♦❢ ❧✐t❡r❛r② t❤❡♦r② t♦ r❡❛❞✐♥❣
❛♥❞ ✇r✐t✐♥❣ ✐♥ ❛ ❢♦r❡✐❣♥ ❧❛♥❣✉❛❣❡✱ ❛♥❞ ❢♦r❡✐❣♥ ❧❛♥❣✉❛❣❡ ❛❝q✉✐s✐t✐♦♥ ❛♥❞ ❛❞✈❛♥❝❡❞ ❧❡❛r♥❡rs✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❣❡r♠❛♥✐❝✴❢❛❝✉❧t②✴❥❦s✽✾

▲②♥♥ ❲❡st❜r♦♦❦ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ■♥❢♦r♠❛t✐♦♥✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r✲
❡sts ✐♥❝❧✉❞❡✿ ✐♥❢♦r♠❛t✐♦♥ ✇♦r❧❞s ♦❢ ❞♦♠❡st✐❝ ✈✐♦❧❡♥❝❡ s✉r✈✐✈♦rs✱ t❤❡ ♥❛t✉r❡ ❛♥❞ q✉❛❧✐t② ♦❢
❞✐❣✐t❛❧ r❡❢❡r❡♥❝❡ tr❛♥s❛❝t✐♦♥s✱ ❛♥❞ t❤❡ r♦❧❡ ♦❢ ♠❡♥t❛❧ ♠♦❞❡❧s ✐♥ r❡❢❡r❡♥❝❡ ✇♦r❦✳ ❍❡r s♣❡✲
❝✐❛❧✐③❛t✐♦♥s ✐♥❝❧✉❞❡✿ ❯s❡r ❙❡r✈✐❝❡s ❛♥❞ ❙t✉❞✐❡s✱ ❘❡s❡❛r❝❤ ▼❡t❤♦❞s✱ ❘❡❢❡r❡♥❝❡ ♦r ■♥❢♦r♠❛t✐♦♥
❙❡r✈✐❝❡s✱ ▼❛♥❛❣❡♠❡♥t ♦❢ ▲✐❜r❛r✐❡s ❛♥❞ ■♥❢♦r♠❛t✐♦♥ ❙❡r✈✐❝❡s✱ ▲✐❜r❛r② ❯s❡ ■♥str✉❝t✐♦♥✱ ■♥❢♦r♠❛✲
t✐♦♥ ❙t♦r❛❣❡✴❘❡tr✐❡✈❛❧✱ ■♥❢♦r♠❛t✐♦♥ ❙❡r✈✐❝❡s ✐♥ ❙♦❝✐❡t②✱ ■♥❢♦r♠❛t✐♦♥ ▲✐t❡r❛❝②✱ ❛♥❞ ❈♦❧❧❡❝t✐♦♥
❉❡✈❡❧♦♣♠❡♥t✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✐s❝❤♦♦❧✳✉t❡①❛s✳❡❞✉✴♣❡♦♣❧❡✴♣❡rs♦♥❴❞❡t❛✐❧s✳♣❤♣❄P❡rs♦♥■❉❂
✼✸

▲②♥♥ ❲✐❧❦✐♥s♦♥ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ✐♥ t❤❡ ❉❡♣❛rt♠❡♥t ♦❢ ●❡r♠❛♥✐❝ ❙t✉❞✐❡s✳ ❍❡r ✐♥t❡r❡sts
✐♥❝❧✉❞❡ ♥✐♥❡t❡❡♥t❤✲ ❛♥❞ ❡❛r❧②✲t✇❡♥t✐❡t❤✲❝❡♥t✉r② ❊✉r♦♣❡❛♥ ❧✐t❡r❛t✉r❡✱ ❝✉❧t✉r❡✱ ❛♥❞ ✜❧♠❀ ✇♦♠❡♥
✇r✐t❡rs ❛♥❞ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s❀ ❧✐t❡r❛r② ❛♥❞ ❝✉❧t✉r❛❧ t❤❡♦r②❀ ❙❝❛♥❞✐♥❛✈✐❛♥ ✜❧♠✳
❍❡r r❡s❡❛r❝❤ ❛❧s♦ ❢♦❝✉s❡s ♦♥ ❙❝❛♥❞✐♥❛✈✐❛♥ ❛♥❞ ❝♦♠♣❛r❛t✐✈❡ ❧✐t❡r❛t✉r❡❀ ❙❝❛♥❞✐♥❛✈✐❛♥ ❞r❛♠❛❀
♠♦❞❡r♥✐s♠❀ ❛♥❞ t❤❡ ♥♦✈❡❧ ❛♥❞ ♥❛rr❛t✐✈❡ tr❛❞✐t✐♦♥s✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❣❡r♠❛♥✐❝✴❢❛❝✉❧t②✴❧r✇

❍❛♥♥❛❤ ❲♦❥❝✐❡❤♦✇s❦✐ ✐s ❛♥ ❆ss♦❝✐❛t❡ Pr♦❢❡ss♦r ♦❢ ❊♥❣❧✐s❤✳ ❍❡r r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥❝❧✉❞❡ ❙❤❛❦❡✲
s♣❡❛r❡❀ ▼❛r❧♦✇❡❀ ✐♥t❡❧❧❡❝t✉❛❧ ❤✐st♦r② ♦❢ t❤❡ ❘❡♥❛✐ss❛♥❝❡ ❛♥❞ ❘❡❢♦r♠❛t✐♦♥❀ ✇♦♠❡♥ ✇r✐t❡rs ✐♥
❡❛r❧② ♠♦❞❡r♥ ❊✉r♦♣❡❀ s✐①t❡❡♥t❤✲❝❡♥t✉r② tr❛✈❡❧ ❧✐t❡r❛t✉r❡❀ ❧✐t❡r❛r② ❝r✐t✐❝✐s♠ ❛♥❞ t❤❡♦r②❀ ❡❛r❧②

✷✸❚❤❡ ✇❡❜s✐t❡ ❢♦r ❚r❛♥s❢♦r♠✐♥❣ ▲✐✈❡s ❚❤r♦✉❣❤ ❘❡s✐❧✐❡♥❝❡ ❊❞✉❝❛t✐♦♥ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴
❡❞✉❝❛t✐♦♥✴r❡s✐❧✐❡♥❝❡✴✐♥❞❡①✳❤t♠❧✳

✷✹❚❤❡ ✇❡❜s✐t❡ ♦❢ t❤❡ ❍✉♠❛♥✐t✐❡s ■♥st✐t✉t❡ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❤✉♠❛♥✐t✐❡s✐♥st✐t✉t❡✳✉t❡①❛s✳❡❞✉✴✳

✶✺



♠♦❞❡r♥ ❝♦❧♦♥✐❛❧✐s♠s ❛♥❞ ❣❧♦❜❛❧✐③❛t✐♦♥❀ ❡❛r❧② ♠♦❞❡r♥ t❡❝❤♥♦❧♦❣② ❛♥❞ ❝✉❧t✉r❡❀ ❛♥❞ ♣s②❝❤♦❛♥✲
❛❧②t✐❝ ❛♥❞ ♥❡✉r♦❝r✐t✐❝❛❧ ❛♣♣r♦❛❝❤❡s t♦ ❧✐t❡r❛r② st✉❞✐❡s✳
Pr♦❢❡ss✐♦♥❛❧ s✐t❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❡♥❣❧✐s❤✴❢❛❝✉❧t②✴❞♦❧♦r❛

✷✳✸ ●♦✈❡r♥❛♥❝❡ ❛♥❞ ❈♦♠♠✐tt❡❡s

❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡

❚❤❡ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ ✐s t❤❡ ♠❛✐♥ ❣♦✈❡r♥❛♥❝❡ ❜♦❞② ❢♦r ❈❲●❙ ❛♥❞ ✐s ❝♦♠♣♦s❡❞ ♦❢ ✜❢t❡❡♥ ✈♦t✐♥❣
♠❡♠❜❡rs ✭✶✷ ❢❛❝✉❧t② ❛♥❞ t❤r❡❡ st✉❞❡♥ts✮ ❛s ✇❡❧❧ ❛s s❡✈❡r❛❧ ❡①✲♦✣❝✐♦ ♠❡♠❜❡rs✳

❙tr✉❝t✉r❡✿

✶✳ ❋❛❝✉❧t② ▼❡♠❜❡rs ✭t✇❡❧✈❡ t♦t❛❧✮✿

✭❛✮ ❊✐❣❤t ❡❧❡❝t❡❞ ❢❛❝✉❧t② ♠❡♠❜❡rs ✭❤❛❧❢ s❡❧❡❝t❡❞ ❡❛❝❤ ②❡❛r✮ ❢r♦♠ t❤❡ ❧✐st ♦❢ ❈❲●❙ ❢❛❝✉❧t②
❛✣❧✐❛t❡s ✕ ❢r♦♠ ❢♦✉r ❝❛t❡❣♦r✐❡s ♦❢ ❛✣❧✐❛t❡❞ s❝❤♦♦❧s ❛♥❞ ❝♦❧❧❡❣❡s✳ ❆❧❧ ❢❛❝✉❧t② ❛✣❧✐❛t❡s ❝❛♥
✈♦t❡ ❢♦r ❛❧❧ ❢♦✉r ♣♦s✐t✐♦♥s ✭♦♥❡ ♣❡r ❝❛t❡❣♦r②✮ ❡❛❝❤ ②❡❛r✳

❈♦❧❧❡❣❡ ❛♥❞ s❝❤♦♦❧ ❝❛t❡❣♦r✐❡s ✭♦♥❡ s❡❛t s❡❧❡❝t❡❞ ♣❡r ❝❛t❡❣♦r②✱ ♣❡r ②❡❛r✮✿

✐✳ ▲✐❜❡r❛❧ ❆rts

✐✐✳ ❙♦❝✐❛❧ ❲♦r❦✱ P❤❛r♠❛❝②✱ ◆✉rs✐♥❣

✐✐✐✳ ❈♦♠♠✉♥✐❝❛t✐♦♥s✱ ❊♥❣✐♥❡❡r✐♥❣✱ ■♥❢♦r♠❛t✐♦♥✱ ◆❛t✉r❛❧ ❙❝✐❡♥❝❡s

✐✈✳ ❇✉s✐♥❡ss✱ ▲❇❏✱ ❋✐♥❡ ❆rts✱ ❆r❝❤✐t❡❝t✉r❡✱ ❊❞✉❝❛t✐♦♥✱ ▲❛✇

✭❜✮ ❋♦✉r ❛♣♣♦✐♥t❡❞ ❢❛❝✉❧t② ♠❡♠❜❡rs ✭❤❛❧❢ s❡❧❡❝t❡❞ ❡❛❝❤ ②❡❛r✮ ❢r♦♠ t❤❡ ❧✐st ♦❢ ❈❲●❙ ❢❛❝✉❧t②
❛✣❧✐❛t❡s✳ ❚❤❡s❡ ♠❡♠❜❡rs ✇✐❧❧ ❜❡ s❡❧❡❝t❡❞ ❜② t❤❡ ❉✐r❡❝t♦r t♦ ♠❛①✐♠✐③❡ ❞✐✈❡rs✐t② ✭❜②
❞✐s❝✐♣❧✐♥❡ ❛♥❞ r❛♥❦✮ ❛♥❞ r❡♣r❡s❡♥t❛t✐♦♥ ♦♥ t❤❡ ❝♦♠♠✐tt❡❡✳

✭❝✮ ❚❡r♠s ❛♥❞ r♦t❛t✐♦♥

❊❛❝❤ ②❡❛r s✐① ♥❡✇ ❢❛❝✉❧t② ♠❡♠❜❡rs ✭❢♦✉r ❡❧❡❝t❡❞✱ t✇♦ ❛♣♣♦✐♥t❡❞✮ ✇✐❧❧ ❥♦✐♥ t❤❡ ❝♦♠♠✐tt❡❡
❢♦r t✇♦✲②❡❛r t❡r♠s✳ ❚❤❡s❡ t❡r♠s ❛r❡ r❡♥❡✇❛❜❧❡ ♦♥❝❡ ✭❢♦r ❛ ♠❛①✐♠✉♠ ♦❢ ❢♦✉r ②❡❛rs t♦t❛❧✮
❡✐t❤❡r ❜② ❡❧❡❝t✐♦♥ ♦r ❛♣♣♦✐♥t♠❡♥t✱ t❤❡♥ ❛ t✇♦ ②❡❛r ❤✐❛t✉s ✐s r❡q✉✐r❡❞ ❜❡❢♦r❡ ❛ ❢❛❝✉❧t②
♠❡♠❜❡r ✐s ❡❧✐❣✐❜❧❡ t♦ s❡r✈❡ ♦♥ t❤❡ ❝♦♠♠✐tt❡❡ ❛❣❛✐♥✳

✷✳ ❊①✲❖✣❝✐♦✱ ♥♦♥✈♦t✐♥❣ ▼❡♠❜❡rs ✭❢♦✉r t♦t❛❧✮✿

✭❛✮ ❉✐r❡❝t♦r

✭❜✮ ●❙❈ ❈❤❛✐r

✭❝✮ ●r❛❞✉❛t❡ ❆❞✈✐s♦r✴❆ss♦❝✐❛t❡ ❉✐r❡❝t♦r

✭❞✮ ❆ss✐st❛♥t t♦ ❉✐r❡❝t♦r

✸✳ ❙t✉❞❡♥t ❘❡♣r❡s❡♥t❛t✐✈❡s ✭t❤r❡❡ t♦t❛❧✮✿

✭❛✮ ✶ ✉♥❞❡r❣r❛❞✉❛t❡ st✉❞❡♥t ✭❛♣♣♦✐♥t❡❞ ❜② t❤❡ ❉✐r❡❝t♦r✮

✭❜✮ ✶ ❞♦❝t♦r❛❧ ♣♦rt❢♦❧✐♦ st✉❞❡♥t ✭❛♣♣♦✐♥t❡❞ ❜② t❤❡ ❉✐r❡❝t♦r✮

✭❝✮ ✶ ❈❲●❙ ▼❆ st✉❞❡♥t ✭❡❧❡❝t❡❞ ❜② ❈❲●❙ ▼❆ st✉❞❡♥ts✮

❚❤❡s❡ ❛r❡ ♥♦♥✲✈♦t✐♥❣✱ ♦♥❡✲②❡❛r t❡r♠s✳ ❚❤❡ st✉❞❡♥t ♠❡♠❜❡rs s❤❛❧❧ ❜❡ ❛♣♣♦✐♥t❡❞ ♦r ❡❧❡❝t❡❞ ❜②
❖❝t♦❜❡r ✶ ♦❢ ❡❛❝❤ ②❡❛r t♦ s❡r✈❡ t❤r♦✉❣❤ t❤❡ r❡♠❛✐♥❞❡r ♦❢ t❤❡ ❛❝❛❞❡♠✐❝ ②❡❛r✳

✶✻



✹✳ ◆♦♠✐♥❛t✐♦♥s ❛♥❞ ❊❧❡❝t✐♦♥s

◆♦♠✐♥❛t✐♦♥s ✇✐❧❧ ❜❡ ❛❝❝❡♣t❡❞ ❢r♦♠ ❛❧❧ ❛✣❧✐❛t❡s✳ ❙❡❧❢✲♥♦♠✐♥❛t✐♦♥s ❛r❡ ❛❧s♦ ❛❝❝❡♣t❡❞✳ ❚❤❡
t♦♣ ✜✈❡ ♥♦♠✐♥❡❡s ✭✐♥ t❡r♠s ♦❢ t❤❡ ♥✉♠❜❡r ♦❢ ♥♦♠✐♥❛t✐♦♥s r❡❝❡✐✈❡❞✮ ♣❡r ❝❛t❡❣♦r② s❤❛❧❧ ❜❡
♣❧❛❝❡❞ ♦♥ t❤❡ ❜❛❧❧♦t✳ ❆✣❧✐❛t❡s ❛r❡ ❧✐♠✐t❡❞ t♦ t✇♦ ♥♦♠✐♥❡❡s ♣❡r ❝❛t❡❣♦r②✱ ❢♦r ❛ ♠❛①✐♠✉♠ ♦❢
❡✐❣❤t ♥❛♠❡s ❢♦r t❤❡ ❢♦✉r ♠❡♠❜❡rs t♦ ❜❡ ❡❧❡❝t❡❞✳

❊❧❡❝t✐♦♥s ✇✐❧❧ ❜❡ ❤❡❧❞ t❤❡ ✜rst ♠♦♥t❤ ♦❢ t❤❡ ❢❛❧❧ s❡♠❡st❡r✳ ❇❛❧❧♦ts ✇✐❧❧ ❜❡ ♠❛✐❧❡❞ t♦ ❛❧❧
❢❛❝✉❧t② ❛✣❧✐❛t❡s t❤❡ ✇❡❡❦ ♣r✐♦r t♦ t❤❡ st❛rt ♦❢ t❤❡ ❢❛❧❧ s❡♠❡st❡r ✇✐t❤ ❛ r❡q✉❡st t❤❛t t❤❡② ❜❡
r❡t✉r♥❡❞ t♦ t❤❡ ❈❲●❙ ♦✣❝❡ ❜② ✺ ♣♠ ♦♥ t❤❡ ❋r✐❞❛② ♦❢ t❤❡ ✜rst ✇❡❡❦ ♦❢ ❝❧❛ss❡s✳ ❊♠❛✐❧❡❞
❜❛❧❧♦ts ✭s❡♥t t♦ t❤❡ ❆ss✐st❛♥t t♦ t❤❡ ❉✐r❡❝t♦r✮ ✇✐❧❧ ❛❧s♦ ❜❡ ❛❝❝❡♣t❡❞✳

❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡

❚❤❡ ❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡ ♦❢ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ♦✈❡rs❡❡s ♠❛tt❡rs ❝♦♥✲
❝❡r♥✐♥❣ ❢❛❝✉❧t② ❛♣♣♦✐♥t♠❡♥ts ❛♥❞ ♣r♦♠♦t✐♦♥s ❢♦r ❢❛❝✉❧t② ✇❤♦ ❤❛✈❡ ❛ ✵✪ ♦r ❣r❡❛t❡r ❛♣♣♦✐♥t♠❡♥t ✐♥
❲●❙✳ ✭P❧❡❛s❡ ♥♦t❡ t❤❛t ✐t ✐s t❤❡ ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ ♦❢ ❈❲●❙ ✇❤✐❝❤ ✐s ♦✉r ♠❛✐♥ ❣♦✈❡r♥❛♥❝❡ ❜♦❞②✳✮
■t ✐s ❛ ✶✷ ♣❡rs♦♥ ❝♦♠♠✐tt❡❡ ✇✐t❤ ❛ ♠✐① ♦❢ ❢✉❧❧✱ ❛ss♦❝✐❛t❡✱ ❛♥❞ ❛ss✐st❛♥t ♣r♦❢❡ss♦rs ♦r ❧❡❝t✉r❡rs✳ ▼♦st
♦❢ t❤❡ ♠❡♠❜❡rs ❛r❡ ❡❧❡❝t❡❞ ✭❢♦r ♦♥❡ ♦r t✇♦ ②❡❛r t❡r♠s✮ ❛♥❞ s♦♠❡ ❛r❡ ❛♣♣♦✐♥t❡❞ ❜② t❤❡ ❞✐r❡❝t♦r ❢♦r
♦♥❡ ②❡❛r t❡r♠s✳

❚❤❡ ❊❈ ✐s ❡❧❡❝t❡❞ ❡❛❝❤ ❢❛❧❧ t♦ s❡r✈❡ ❢r♦♠ ❖❝t♦❜❡r t❤r♦✉❣❤ t❤❡ ❢♦❧❧♦✇✐♥❣ ❙❡♣t❡♠❜❡r✳ ❚❤❡ ❝♦♠✲
♠✐tt❡❡ ✐s ❡❧❡❝t❡❞ ❜② ❛❧❧ ❢❛❝✉❧t② ✇✐t❤ ✵✪ ♦r ❣r❡❛t❡r ❛♣♣♦✐♥t♠❡♥ts✳ ❚❤❡ ❊❈ ✇✐❧❧ ♠❡❡t✱ ❛s ♥❡❡❞❡❞✱
t♦ ❞❡❛❧ ✇✐t❤ ❛♣♣♦✐♥t♠❡♥t ❛♥❞ ♣r♦♠♦t✐♦♥ ✐ss✉❡s✳ ❯♥❞❡r t❤❡ t❡r♠s ♦❢ ♦✉r ❣♦✈❡r♥❛♥❝❡ ❣✉✐❞❡❧✐♥❡s✱
❛❧❧ ❲●❙ ❢❛❝✉❧t② ♠❡♠❜❡rs ✇❤♦ ❛r❡ t❡♥✉r❡❞ ❛r❡ ❝♦♥s✐❞❡r❡❞ ❡❧✐❣✐❜❧❡ ❢♦r ❡❧❡❝t✐♦♥✳ ❯♥t❡♥✉r❡❞ ❢❛❝✉❧t②
♠❡♠❜❡rs ♠❛② ❜❡ ❡❧✐❣✐❜❧❡ ❢♦r ❡❧❡❝t✐♦♥ ✐❢ t❤❡② ❝❤♦♦s❡ t♦ ❜❡✳

❙tr✉❝t✉r❡ ❚❤❡ ❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡ ❢♦r t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❙t✉❞✐❡s s❤❛❧❧ ❜❡ ❝♦♥st✐t✉t❡❞
❢r♦♠ ❯♥✐✈❡rs✐t② ❢❛❝✉❧t② ✇❤♦ ❡❧❡❝t ❛ ③❡r♦✲♣❡r❝❡♥t ♦r ❣r❡❛t❡r ❛♣♣♦✐♥t♠❡♥t ✐♥ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s
❙t✉❞✐❡s✳

❆❧❧ t❤❡s❡ ❯♥✐✈❡rs✐t② ❢❛❝✉❧t② s❤❛❧❧ ❤❛✈❡ ✈♦t✐♥❣ r✐❣❤ts ❢♦r t❤❡ ♣✉r♣♦s❡ ♦❢ ❡❧❡❝t✐♥❣ t❤❡ ❊①❡❝✉t✐✈❡
❈♦♠♠✐tt❡❡✳ ❚❤❡ ❉✐r❡❝t♦r ♦❢ t❤❡ ❈❡♥t❡r s❤❛❧❧ s❡r✈❡ ❛s ❈❤❛✐r ♦❢ t❤❡ ❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡✳ ❚❤❡ ♦t❤❡r
✶✵ t♦ ✶✷ ♠❡♠❜❡rs ♦❢ t❤❡ ❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡ ✇✐❧❧ ❜❡ s❡❧❡❝t❡❞ ❢r♦♠ t❤❡ ❢♦❧❧♦✇✐♥❣ ❢♦✉r ❝❛t❡❣♦r✐❡s✿

✶✳ ✸ ❢✉❧❧ ♣r♦❢❡ss♦rs s❡r✈✐♥❣ ✷✲②❡❛r t❡r♠s

✷✳ ✸ ❛ss♦❝✐❛t❡ ♣r♦❢❡ss♦rs s❡r✈✐♥❣ ✷✲②❡❛r t❡r♠s ❬✶✴✷ ♦❢ t❤❡ ❢✉❧❧ ❛♥❞ ❛ss♦❝✐❛t❡ ♣r♦❢❡ss♦rs ✇✐❧❧ ❜❡
❡❧❡❝t❡❞ ❡❛❝❤ ②❡❛r❪

✸✳ ✉♣ t♦ ✷ ❛ss✐st❛♥t ♣r♦❢❡ss♦rs ❛♥❞ ❧❡❝t✉r❡rs s❡r✈✐♥❣ ♦♥❡✲②❡❛r t❡r♠s

✹✳ ✹ ❢❛❝✉❧t② s❡❧❡❝t❡❞ ❜② t❤❡ ❉✐r❡❝t♦r ❢♦r ♦♥❡✲②❡❛r t❡r♠s t♦ ✐♥s✉r❡ ❞✐✈❡rs✐t② ❛♠♦♥❣ t❤❡ ❝♦❧❧❡❣❡s
❛♥❞ s❝❤♦♦❧s

❆❧❧ ❢❛❝✉❧t② ✇✐t❤ ❛ ③❡r♦✲♣❡r❝❡♥t ♦r ❣r❡❛t❡r ❛♣♣♦✐♥t♠❡♥t ✇✐❧❧ ❜❡ ❝♦♥s✐❞❡r❡❞ ❡❧✐❣✐❜❧❡ ❢♦r ❡❧❡❝t✐♦♥ t♦ t❤❡
❊①❡❝✉t✐✈❡ ❈♦♠♠✐tt❡❡ ❡❛❝❤ ②❡❛r ✉♥❧❡ss ✭✶✮ t❤❡② ❤❛✈❡ s❡r✈❡❞ t❤❡ ♣r❡✈✐♦✉s ②❡❛r ❛♥❞ r❡q✉❡st r❡♠♦✈❛❧
❢r♦♠ t❤❡ ❜❛❧❧♦t ❢♦r t❤❡ ♥❡①t t❡r♠ ♦❢ ❛♣♣♦✐♥t♠❡♥t✱ ✭✷✮ t❤❡② ❤❛✈❡ ♣❛rt✐❛❧ ♦r ❢✉❧❧ ❧❡❛✈❡ ❢♦r t❤❡ ❛❝❛❞❡♠✐❝
②❡❛rs ♦❢ t❤❡ ❢♦rt❤❝♦♠✐♥❣ t❡r♠✱ ✸✮ t❤❡② ❛r❡ ❛ss✐st❛♥t ♣r♦❢❡ss♦rs ♦r ❧❡❝t✉r❡rs✱ ✇❤♦ ♠❛② ✇✐t❤❞r❛✇ ❢r♦♠
❡❧❡❝t✐♦♥ ✐❢ t❤❡② s♦ ❝❤♦♦s❡✱ ♦r ✹✮ t❤❡② ♣❡t✐t✐♦♥ t♦ t❤❡ ❉✐r❡❝t♦r✳

❆❧❧ ❢❛❝✉❧t② ✇✐❧❧ ✈♦t❡ ❢♦r t❤❡ ❝❛♥❞✐❞❛t❡s ✐♥ t❤❡ t❤r❡❡ ✈♦t✐♥❣ ❝❛t❡❣♦r✐❡s ✭✶✱ ✷✱ ❛♥❞ ✸✮✳ ❆ ❢❛❝✉❧t②
♣❡rs♦♥ ✇✐❧❧ ❤❛✈❡ t❤❡ s❛♠❡ ♥✉♠❜❡r ♦❢ ✈♦t❡s ✐♥ ❛ s♣❡❝✐✜❝ ❝❛t❡❣♦r② ❛s t❤❡ ♥✉♠❜❡r ♦❢ ✈❛❝❛♥❝✐❡s ✐♥ t❤❛t
❝❛t❡❣♦r②✳ ❙♦✱ ❢♦r ❡①❛♠♣❧❡✱ ✐❢ t✇♦ ✈❛❝❛♥❝✐❡s ❡①✐st ✐♥ t❤❡ ❢✉❧❧ ♣r♦❢❡ss♦r ❝❛t❡❣♦r②✱ ❛ ❢❛❝✉❧t② ♣❡rs♦♥ ♠❛②
✈♦t❡ ❢♦r ✉♣ t♦ t✇♦ ❝❛♥❞✐❞❛t❡s✳

✶✼



❈❲●❙ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ✭●❙❈✮

❆ ❣r❛❞✉❛t❡ st✉❞✐❡s ❝♦♠♠✐tt❡❡ ✐s r❡q✉✐r❡❞✷✺ ❢♦r ❛♥② ❛❝❛❞❡♠✐❝ ❛r❡❛ ✐♥ ✇❤✐❝❤ ❛♥ ❛♣♣r♦✈❡❞ ❣r❛❞✉❛t❡
❞❡❣r❡❡ ♣r♦❣r❛♠ ✐s ♦✛❡r❡❞✱ ❛♥❞ s♦ ❈❲●❙ ❤❛s ❡st❛❜❧✐s❤❡❞ ♦♥❡ ❛s ✇❡❧❧✳

❚❤❡ ❝♦♠♠✐tt❡❡ ❝♦♥s✐sts ♦❢ ❛❧❧ ❛ss✐st❛♥t✱ ❛ss♦❝✐❛t❡✱ ❛♥❞ ❢✉❧❧ ♣r♦❢❡ss♦rs ✇❤♦ ❛r❡✱ ♦r ♦♥ ✐♥✐t✐❛❧ ❛♣✲
♣♦✐♥t♠❡♥t ✇✐❧❧ ❜❡✱ ❛❝t✐✈❡ ♣❛rt✐❝✐♣❛♥ts ✐♥ t❤❡ ♣r♦❣r❛♠✳ ❆❧t❤♦✉❣❤ ♠❡♠❜❡rs ♦❢ ❛ ❣r❛❞✉❛t❡ st✉❞✐❡s
❝♦♠♠✐tt❡❡ ❛r❡ ✉s✉❛❧❧② ❜❡ ❞r❛✇♥ ❢r♦♠ ❛ s✐♥❣❧❡ ❛❞♠✐♥✐str❛t✐✈❡ ✉♥✐t ✭✱ ❝♦❧❧❡❣❡✱ ♦r s❝❤♦♦❧✮✱ t❤❡ ❈❲●❙
●❙❈ ✐s ❝♦♠♣♦s❡❞ ♦❢ ♠❡♠❜❡rs ❢r♦♠ s❡✈❡r❛❧ ❛❞♠✐♥✐str❛t✐✈❡ ✉♥✐ts✳ ❚❤❡ ●❙❈ ❡❧❡❝ts ✐ts ♦✇♥ ❝❤❛✐r✳ ❚❤❡
t❡r♠ ♦❢ t❤✐s ❝❤❛✐r ✐s ♥♦r♠❛❧❧② t❤r❡❡ ②❡❛rs✱ ❜✉t ♠❛② ❜❡ r❡♥❡✇❡❞✳

❋♦r ▼❆ st✉❞❡♥ts✱ t❤❡ ♠♦st ✐♠♣♦rt❛♥t ❢❛❝t♦r ♦❢ t❤❡ ●❙❈ ✐s t❤❛t t❤❡s✐s s✉♣❡r✈✐s♦rs ♠✉st ❜❡ ♠❡♠❜❡rs✳
■♥ t❤❡ ❝❛s❡ t❤❛t ❛ ❢❛❝✉❧t② ♠❡♠❜❡r ✐s ♥♦t ❛❧r❡❛❞② ❛ ♠❡♠❜❡r✱ ✐t ♠❛② ❜❡ ♣♦ss✐❜❧❡ t♦ ❛❞❞ t❤❡♠ t♦ t❤❡
●❙❈ ✐♥ ♦r❞❡r t♦ ❝♦♥t✐♥✉❡ ✇✐t❤ t❤❡ t❤❡s✐s ♣r♦❝❡ss✳ P❧❡❛s❡ ❝♦♥t❛❝t ❏❛❝❦✐❡ ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉
❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✳

❈✉rr✐❝✉❧✉♠ ❈♦♠♠✐tt❡❡

❚❤❡ ❈❲●❙ ❈✉rr✐❝✉❧✉♠ ❈♦♠♠✐tt❡❡ ✐s ♠❛❞❡ ✉♣ ♦❢ ✉♥❞❡r❣r❛❞✉❛t❡s✱ ❣r❛❞✉❛t❡ st✉❞❡♥ts✱ ❛♥❞ ❢❛❝✲
✉❧t②✳ ■t ✐s ♥♦t ❛ ♠❛❥♦r ❢❛❝t♦r ✐♥ ❈❡♥t❡r ❣♦✈❡r♥❛♥❝❡❀ ❤♦✇❡✈❡r✱ ✐t ❤❛s ❜❡❡♥ ✈❛❧✉❛❜❧❡ ❢♦r ❢❡❡❞❜❛❝❦
❛♥❞ ✐♥♣✉t ♦♥ r❡q✉✐r❡❞ ❛♥❞ ❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s✳ ❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ❏❛❝❦✐❡ ❛t
❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

✷✳✹ ❆✇❛r❞s

■♥ ♦r❞❡r t♦ ❜❡ ❡❧✐❣✐❜❧❡ ❢♦r ❡✐t❤❡r ❛✇❛r❞✱ st✉❞❡♥ts ♠✉st ❜❡❧♦♥❣ t♦ t❤❡ ❲●❙ ❣r❛❞✉❛t❡ ❞❡❣r❡❡ ♣r♦✲
❣r❛♠ ♦r r❡❣✐st❡r ❛s ❛ ❲●❙ P♦rt❢♦❧✐♦ st✉❞❡♥t✳ ❈❤❡❝❦ s♣❡❝✐✜❝ ❛♣♣❧✐❝❛t✐♦♥ ❞❡❛❞❧✐♥❡s ❛♥❞ r❡q✉✐r❡✲
♠❡♥ts ❛t t❤❡✐r ✐♥❞✐✈✐❞✉❛❧ ✐♥❢♦r♠❛t✐♦♥ ♣❛❣❡s✱ ❢♦✉♥❞ t❤r♦✉❣❤ t❤❡ ❧✐st ♦♥ t❤❡ ❈❲●❙ ✇❡❜ s✐t❡ ❤❡r❡✿
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❛✇❛r❞s✴❛✇❛r❞s✳♣❤♣✳

❆♣♣❧✐❝❛t✐♦♥s ❢♦r ❛❧❧ ❛✇❛r❞s ✇✐❧❧ ♦♣❡♥ ✐♥ ❉❡❝❡♠❜❡r ✷✵✶✵ ❛♥❞ ✇✐❧❧ ❜❡ ❛✈❛✐❧❛❜❧❡ ♦♥❧✐♥❡ t❤r♦✉❣❤ t❤❡
❯❚ ❉✐r❡❝t ❙❝❤♦❧❛rs❤✐♣ P♦rt❛❧✳ ❆♣♣❧✐❝❛t✐♦♥s✱ ❡ss❛②s✱ ❛♥❞ ❧❡tt❡rs ❢♦r ❛❧❧ ❛✇❛r❞s ♠✉st ❜❡ s✉❜♠✐tt❡❞
♦♥❧✐♥❡✳ ❲❤❡♥ s✉❜♠✐tt✐♥❣ t♦ t❤❡ ♦♥❧✐♥❡ s②st❡♠✱ ❞♦✉❜❧❡✲❝❤❡❝❦ ❢♦r♠❛tt✐♥❣ ❛s ♣✉♥❝t✉❛t✐♦♥ ♠❛② ❜❡ ❧♦st✳
❉♦ ♥♦t ✇❛✐t ✉♥t✐❧ t❤❡ ❧❛st ♠✐♥✉t❡ t♦ ❛♣♣❧②✲ tr❛✣❝ ♠❛② ♦✈❡r❧♦❛❞ t❤❡ s②st❡♠ ❛♥❞ ②♦✉r ❜r♦✇s❡r ✇✐❧❧
♥♦t ❣❡t t❤r♦✉❣❤✳

❆❧❧ ❛✇❛r❞s ✇✐❧❧ ❜❡ ♣r❡s❡♥t❡❞ ❛t t❤❡ ❛♥♥✉❛❧ ❈❲●❙ ❙♣r✐♥❣ ❘❡❝❡♣t✐♦♥ ✐♥ ❧❛t❡ ❆♣r✐❧✴❡❛r❧② ▼❛②✱
❞❛t❡ ❚❇❆✳ ❆♣♣❧✐❝❛♥ts s❤♦✉❧❞ ❜❡ ✐♥ ❛tt❡♥❞❛♥❝❡✳

❚❤❡ ▲♦r❛ ❘♦♠❡r♦ ▼❡♠♦r✐❛❧ ❆✇❛r❞

❚❤✐s s❝❤♦❧❛rs❤✐♣ ✐s ❛♥ ❛♥♥✉❛❧ ❛✇❛r❞ ♦❢ ✉♣ t♦ ✩✺✵✵ ✇❤✐❝❤ ✇❛s ❝r❡❛t❡❞ ✐♥ ♠❡♠♦r② ♦❢ ❢♦r♠❡r ❯❚
❝♦❧❧❡❛❣✉❡✱ ▲♦r❛ ❘♦♠❡r♦✳ ❚❤❡ ❛✇❛r❞ ✇✐❧❧ ❤♦♥♦r ❛♥❞ s✉♣♣♦rt st✉❞❡♥ts ✐♥✈❡st✐❣❛t✐♥❣ t❤❡ ✐♥t❡rs❡❝t✐♦♥
❜❡t✇❡❡♥ r❛❝❡✱ ❡t❤♥✐❝✐t② ❛♥❞ ❣❡♥❞❡r✳

❚♦ ❜❡ ❡❧✐❣✐❜❧❡✱ ❛♥ ❛♣♣❧✐❝❛♥t ♠✉st ❜❡ ❛ ❢✉❧❧✲t✐♠❡ ❣r❛❞✉❛t❡ st✉❞❡♥t ✐♥ ❈❲●❙ ❛t ❚❤❡ ❯♥✐✈❡rs✐t②
♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐♥ ❣♦♦❞ st❛♥❞✐♥❣ ♦r r❡❣✐st❡r ❛s ❛ ❲●❙ P♦rt❢♦❧✐♦ st✉❞❡♥t ❜② ❆♣r✐❧ ✶st ✷✵✶✶✳

✷✺❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ s❡❡ t❤❡ ❘❡✈✐s❡❞ ❍❛♥❞❜♦♦❦ ♦❢ ❖♣❡r❛t✐♥❣ Pr♦❝❡❞✉r❡s ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♣♦❧✐❝✐❡s✴
❤♦♣♣♠✴t♦❝❤♦♣✷✳❤t♠❧✳

✶✽



❚❤❡ ❊❧❧❡♥ ❈❧❛r❦❡ ❚❡♠♣❧❡ ●r❛❞✉❛t❡ ❆✇❛r❞

❚❤✐s ❛✇❛r❞ ✐s ❣✐✈❡♥ t♦ ❲●❙ ▼❆ ♦r P♦rt❢♦❧✐♦ st✉❞❡♥ts ✐♥ s✉♣♣♦rt✷✻ ♦❢ st✉❞❡♥t✬s tr❛✈❡❧✱ r❡s❡❛r❝❤✱
❛♥❞ ♦t❤❡r s✐♠✐❧❛r ♥❡❡❞s ✐♥ t❤❡ st✉❞② ♦❢ t❤❡ ❤✐st♦r② ♦❢ ❯✳❙✳ ✇♦♠❡♥✳

❚♦ ❜❡ ❡❧✐❣✐❜❧❡✱ ❛♥ ❛♣♣❧✐❝❛♥t ♠✉st ❜❡ ❛ ❢✉❧❧✲t✐♠❡ ❣r❛❞✉❛t❡ st✉❞❡♥t ✐♥ ❈❲●❙ ❛t ❚❤❡ ❯♥✐✈❡rs✐t②
♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐♥ ❣♦♦❞ st❛♥❞✐♥❣ ❛♥❞ r❡❣✐st❡r ❛s ❛ ❲●❙ P♦rt❢♦❧✐♦ st✉❞❡♥t ❜② ❆♣r✐❧ ✶st ✷✵✶✶✳

Pr❡❢❡r❡♥❝❡ ✇✐❧❧ ❜❡ ❣✐✈❡♥ t♦ t❤♦s❡ ❝♦♥❝❡♥tr❛t✐♥❣ t❤❡✐r st✉❞✐❡s ♦♥ s♦♠❡ ❛s♣❡❝t ♦❢ ✇♦♠❡♥ ✐♥ ❚❡①❛s
❤✐st♦r②✳ ❙❡❝♦♥❞❛r② ♣r❡❢❡r❡♥❝❡ ✇✐❧❧ ❜❡ ❣✐✈❡♥ t♦ st✉❞❡♥ts ❝♦♥❝❡♥tr❛t✐♥❣ t❤❡✐r st✉❞✐❡s ♦♥ s♦♠❡ ❛s♣❡❝t ♦❢
✇♦♠❡♥ ✐♥ ❆♠❡r✐❝❛♥ ❤✐st♦r②✱ ❧♦♦❦✐♥❣ ✜rst t♦ t❤❡ ❙♦✉t❤✇❡st r❡❣✐♦♥ ♦❢ t❤❡ ❯♥✐t❡❞ ❙t❛t❡s✳ ❚❤❡ ❛✇❛r❞s
✭✉♣ t♦ ✩✸✵✵✵ ❡❛❝❤✮ ✇✐❧❧ ❜❡ ♣r❡s❡♥t❡❞ ❛t t❤❡ ❛♥♥✉❛❧ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❙♣r✐♥❣ ❘❡❝❡♣t✐♦♥
✐♥ ❧❛t❡ ❆♣r✐❧✴❡❛r❧② ▼❛②✱ ❞❛t❡ ❚❇❆✳ ❆✇❛r❞ ✇✐♥♥❡rs s❤♦✉❧❞ ❜❡ ♣r❡s❡♥t✳

✸ ●r❛❞✉❛t❡ ❙t✉❞②

✸✳✶ ▼❆ ❉❡❣r❡❡

✸✳✶✳✶ ❈♦✉rs❡s ❛♥❞ ❘❡q✉✐r❡♠❡♥ts

❙t✉❞❡♥ts ♣✉rs✉✐♥❣ ❛ ♠❛st❡r✬s ❞❡❣r❡❡ ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s ♠❛② ✇r✐t❡ ❡✐t❤❡r ❛ t❤❡s✐s ♦r ❛
r❡♣♦rt ❛t t❤❡ ❡♥❞ ♦❢ t❤❡✐r ❝♦✉rs❡✇♦r❦✳ ❚❤❡ t❤❡s✐s ♦♣t✐♦♥ r❡q✉✐r❡s ✸✻ s❡♠❡st❡r ❤♦✉rs ♦❢ ❝♦✉rs❡✇♦r❦✱
♦❢ ✇❤✐❝❤ s✐① ❤♦✉rs ❛r❡ ❡❛r♥❡❞ ✐♥ t❤❡ t❤❡s✐s ❝♦✉rs❡✳ ❚❤❡ r❡♣♦rt ♦♣t✐♦♥ r❡q✉✐r❡s ✸✻ s❡♠❡st❡r ❤♦✉rs
♦❢ ❝♦✉rs❡✇♦r❦✱ ♦❢ ✇❤✐❝❤ t❤r❡❡ ❤♦✉rs ❛r❡ ❡❛r♥❡❞ ✐♥ t❤❡ r❡♣♦rt ❝♦✉rs❡✳ ❚❤❡ t❤❡s✐s ♦♣t✐♦♥ ✐s str♦♥❣❧②
r❡❝♦♠♠❡♥❞❡❞ ❢♦r t❤♦s❡ ✇❤♦ ✇✐s❤ t♦ ❝♦♥t✐♥✉❡ ✐♥ ❛❝❛❞❡♠✐❛✳

❆❧❧ st✉❞❡♥ts ♠✉st ❝♦♠♣❧❡t❡ t❤❡ t❤r❡❡ ❝♦r❡ ❢♦✉♥❞❛t✐♦♥s ❝♦✉rs❡s✿
❲●❙ ✸✾✵✱ ❋♦✉♥❞❛t✐♦♥s ■✿ ■♥tr♦❞✉❝t✐♦♥ t♦ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s
❲●❙ ✸✾✶✱ ❋♦✉♥❞❛t✐♦♥s ■■✿ ❋❡♠✐♥✐st ❚❤❡♦r✐❡s
❲●❙ ✸✾✷✱ ❋♦✉♥❞❛t✐♦♥s ■■■✿ ❘❡s❡❛r❝❤ ❙❡♠✐♥❛r ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s

■♥ ❛❞❞✐t✐♦♥✱ ❡❛❝❤ st✉❞❡♥t ♠✉st ❞❡♠♦♥str❛t❡ ❝♦♠♣❡t❡♥❝❡ ✐♥ t❤❡ r❡s❡❛r❝❤ s❦✐❧❧s ❛♣♣r♦♣r✐❛t❡ t♦ t❤❡
st✉❞❡♥t✬s ♦✈❡r❛❧❧ ❛❝❛❞❡♠✐❝ ❛♥❞ ❝❛r❡❡r ♦❜❥❡❝t✐✈❡s ❛♥❞ t♦ t❤❡ ✜♥❛❧ t❤❡s✐s ♦r r❡♣♦rt✳ ❆ ♠✐♥✐♠✉♠ ♦❢
❢♦✉r ❛❞❞✐t✐♦♥❛❧ ❝♦✉rs❡s r❡❧❛t❡❞ t♦ ✇♦♠❡♥✱ ❣❡♥❞❡r✱ s❡①✉❛❧✐t②✱ ♦r ❢❡♠✐♥✐s♠ ♠❛② ❜❡ s❡❧❡❝t❡❞ ❢r♦♠ t❤❡
❡①t❡♥s✐✈❡ ♦✛❡r✐♥❣s ♦❢ ❢❛❝✉❧t② ♠❡♠❜❡rs ❛✣❧✐❛t❡❞ ✇✐t❤ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✳
❖t❤❡r ❝♦✉rs❡s ♠❛② ❜❡ s✉❜st✐t✉t❡❞ ✇✐t❤ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✬s ❛♣♣r♦✈❛❧✳

❈♦♣✐❡s ♦❢ t✐♠❡❧✐♥❡ ♣❧❛♥♥❡rs ❢♦r ❡✐t❤❡r ♦♣t✐♦♥ ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ t❤❡ ❆♣♣❡♥❞✐❝❡s✱ ❜❡❣✐♥♥✐♥❣ ♦♥ ♣❛❣❡ ✹✼✳
❆♥ ♦♥❧✐♥❡ ❞❡❣r❡❡ ❝❤❡❝❦ s②st❡♠ ✐s ❛❧s♦ ❛✈❛✐❧❛❜❧❡ t♦ st✉❞❡♥ts ♦♥❝❡ t❤❡② ❛r❡ ❡♥r♦❧❧❡❞ ✐♥ t❤❡ ✜rst
s❡♠❡st❡r ♦❢ ❝♦✉rs❡s✳ ❚❤✐s s❡r✈✐❝❡✱ t❤❡ ●r❛❞✉❛t❡ ❉❡❣r❡❡ P❧❛♥♥❡r✱ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣s✿

✴✴✉t❞✐r❡❝t✳✉t❡①❛s✳❡❞✉✴♦❣s✴❣❞♣✴✐♥❞❡①✳❲❇❳✳

■♥ ❛❞❞✐t✐♦♥ t♦ t❤❡s❡ ❣❡♥❡r❛❧ s❝❤❡❞✉❧❡ ♣❧❛♥♥❡rs✱ ✐t ✐s ✐♠♣♦rt❛♥t t♦ ♣❛② ❝❧♦s❡ ❛tt❡♥t✐♦♥ t♦ ❯♥✐✈❡r✲
s✐t② ❞❡❛❞❧✐♥❡s r❡❣❛r❞✐♥❣ r❡❣✐str❛t✐♦♥✱ ♣❛②♠❡♥t✱ ❣r❛❞✉❛t✐♦♥✱ ❛♥❞ ♦t❤❡r ❛❝❛❞❡♠✐❝ ♠❛tt❡rs ❢♦r ❡❛❝❤
s❡♠❡st❡r✳ ❚❤❡ s✐♠♣❧❡st ❛♥❞ ♠♦st ❝♦♠♣❧❡t❡ r❡s♦✉r❝❡ ❢♦r t❤❡s❡ ❞❡❛❞❧✐♥❡s ✐s t❤❡ ❯♥✐✈❡rs✐t② ❆❝❛❞❡♠✐❝
❈❛❧❡♥❞❛rs ✇❡❜s✐t❡✱ ❢♦✉♥❞ ❤❡r❡ t❤r♦✉❣❤ t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❘❡❣✐str❛r✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳

❡❞✉✴❝❛❧❡♥❞❛rs✴✳

✷✻❋✐rst ♣r✐♦r✐t② ✇✐❧❧ ❜❡ ❣✐✈❡♥ t♦ st✉❞❡♥ts ✇❤♦ ♥❡❡❞ ❢✉♥❞✐♥❣ ❢♦r r❡s❡❛r❝❤✳ ❙❡❝♦♥❞ ♣r✐♦r✐t② ✇✐❧❧ ❜❡ ❣✐✈❡♥ t♦ st✉❞❡♥ts
❢♦r ❝♦♥❢❡r❡♥❝❡ tr❛✈❡❧✳

✶✾



❍♦✇ t♦ ✜♥❞ ❝♦✉rs❡s

❊❧❡❝t✐✈❡s ❊❛❝❤ s❡♠❡st❡r✱ ♥✉♠❡r♦✉s ❝♦✉rs❡s ❢r♦♠ s❡✈❡r❛❧ ❞❡♣❛rt♠❡♥ts ❛r❡ ❝r♦ss✲❧✐st❡❞ ✇✐t❤
❲●❙ ✐♥ t❤❡ ❯❚ ❈♦✉rs❡ ❈❛t❛❧♦❣✳ ❚❤✐s ✐♥❞✐❝❛t❡s t❤❛t ❡❛❝❤ ♦❢ t❤❡s❡ ❝♦✉rs❡s ✐s ♦✛❡r❡❞ t❤r♦✉❣❤
❛♥♦t❤❡r ❞❡♣❛rt♠❡♥t ❛♥❞ t❛✉❣❤t ❜② ❛ ♣r♦❢❡ss♦r ✐♥ t❤❛t ❞❡♣❛rt♠❡♥t✱ ❜✉t ✐ts t♦♣✐❝ ✐s r❡❧❡✈❛♥t t♦ ❲●❙✳
❈r♦ss✲❧✐st✐♥❣ ♦♣❡♥s t❤❡s❡ ❝♦✉rs❡s ❢♦r r❡❣✐str❛t✐♦♥✱ ❛♥❞ t❤❡r❡ ❛r❡ ♦❢t❡♥ ❛ ❝❡rt❛✐♥ ♥✉♠❜❡r ♦❢ s❡❛ts ✐♥
t❤♦s❡ ❝♦✉rs❡s r❡s❡r✈❡❞ ❢♦r ❲●❙ ▼❆ st✉❞❡♥ts✳

P❧❡❛s❡ ❦❡❡♣ ✐♥ ♠✐♥❞ t❤❛t ✐❢ t❤❡r❡ ❛r❡ ❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s t❤❛t ②♦✉ ❢❡❡❧ ❞♦ ♥♦t ❤❛✈❡ ❡♥♦✉❣❤ ❲●❙
❝♦♥t❡♥t✱ ❜♦t❤ ❏❛❝❦✐❡ ❛♥❞ ②♦✉r ❙t❡❡r✐♥❣ ❈♦♠♠✐tt❡❡ r❡♣r❡s❡♥t❛t✐✈❡ ✇❡❧❝♦♠❡ ❢❡❡❞❜❛❝❦✳

❈♦✉rs❡ s❝❤❡❞✉❧❡ ❚❤❡ ♦♥❧✐♥❡ ❝♦✉rs❡ s❝❤❡❞✉❧❡ ✐s ❢♦✉♥❞ ❛t ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴

s❝❤❡❞✉❧❡s✴✳ ■t ♣r♦✈✐❞❡s ❣❡♥❡r❛❧ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡ ✉♥✐✈❡rs✐t②✱ s✉❝❤ ❛s r❡❣✐str❛t✐♦♥ ♣r♦❝❡❞✉r❡s✱
❢❡❡s ❛♥❞ ❞❡♣♦s✐ts✱ ❛❝❛❞❡♠✐❝ ❛❞✈✐s✐♥❣ r❡q✉✐r❡♠❡♥ts✱ ❛ ❧✐st ♦❢ ❝❧❛ss❡s ❝♦♥t❛✐♥✐♥❣ ❛ s✐❣♥✐✜❝❛♥t ✇r✐t✐♥❣
❝♦♠♣♦♥❡♥t✱ ❛♥ ✐♥❞❡① ♦❢ ✜♥❛❧ ❡①❛♠✐♥❛t✐♦♥ t✐♠❡s✱ ❛♥❞ ❣r❛❞❡ r❡♣♦rt✐♥❣ ♣r♦❝❡❞✉r❡s✳

❚❤❡ s❝❤❡❞✉❧❡ ❛❧s♦ ❧❡ts ②♦✉ s❡❛r❝❤ ❢♦r ❝♦✉rs❡s✳ ❊❛❝❤ ❝❧❛ss ❧✐st✐♥❣ ❤❛s ❛ ♥✉♠❜❡r ♦❢ ♣❛rts✱ ✐♥❝❧✉❞✐♥❣✿
❝♦✉rs❡ ♥✉♠❜❡rs✱ t✐t❧❡s✱ ♥♦t❡❧✐♥❡s✱ ✉♥✐q✉❡ ♥✉♠❜❡rs✱ ♠❡❡t✐♥❣ t✐♠❡s✱ r♦♦♠s✱ ✐♥str✉❝t♦r✱ ❛♥❞ r❡❣✐str❛t✐♦♥
st❛t✉s✷✼✳

▼♦st ♦❢ t❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ ✐s ❞❡✈♦t❡❞ t♦ ❝❧❛ss ❧✐st✐♥❣s ❛♥❞ ❛ss♦❝✐❛t❡❞ ✐♥❢♦r♠❛t✐♦♥✳ ■♥ ❣❡♥❡r❛❧✱
✜❡❧❞s ♦❢ st✉❞② ❛r❡ ❛rr❛♥❣❡❞ ❛❧♣❤❛❜❡t✐❝❛❧❧② ❜② ❝♦❧❧❡❣❡ ❛♥❞✱ ✇✐t❤✐♥ t❤♦s❡ ❞✐✈✐s✐♦♥s✱ ❛❧♣❤❛❜❡t✐❝❛❧❧② ❜②
❞❡♣❛rt♠❡♥t✴❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠✳ ❊❛❝❤ ❛❝❛❞❡♠✐❝ ❛r❡❛ ❤❛s ❛ ❤❡❛❞♥♦t❡ t❤❛t ❧✐sts t❤❡ ❛❞♠✐♥✐str❛t✐✈❡
♦✣❝❡rs ❢♦r t❤❡ ❛r❡❛✱ ❛❧♦♥❣ ✇✐t❤ t❤❡✐r ♦✣❝❡ ❛❞❞r❡ss❡s ❛♥❞ ♣❤♦♥❡ ♥✉♠❜❡rs✳ ■♥ ♠❛♥② ❝❛s❡s✱ ✐♠♣♦rt❛♥t
✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ❝♦✉rs❡ ♣r❡r❡q✉✐s✐t❡s✱ ❞❡s❝r✐♣t✐♦♥s✱ ❛♥❞ ❡♥r♦❧❧♠❡♥t r❡str✐❝t✐♦♥s ✐s ❣✐✈❡♥ ✐♥ t❤❡
❤❡❛❞♥♦t❡✳

❉❡♣❛rt♠❡♥t❛❧ ✇❡❜s✐t❡s ❉✉❡ t♦ s❡✈❡r❛❧ ❢❛❝t♦rs✱ ♥♦t ❛❧❧ ❝♦✉rs❡s ✇✐t❤ ❲●❙ ❝♦♥t❡♥t ✇✐❧❧ ❜❡
❝r♦ss✲❧✐st❡❞✳ ■t ✐s r❡❝♦♠♠❡♥❞❡❞ t♦ s❡❛r❝❤ t❤❡ ✇❡❜s✐t❡s ♦❢ ✐♥❞✐✈✐❞✉❛❧ ❞❡♣❛rt♠❡♥ts ❢♦r ❝♦✉rs❡s ✇❤✐❝❤
♠❛② ❜❡ r❡❧❡✈❛♥t t♦ ②♦✉r r❡s❡❛r❝❤ ✐♥t❡r❡sts✳ ❙♦♠❡ ❞❡♣❛rt♠❡♥ts ✇❤✐❝❤ ♦❢t❡♥ ❤❛✈❡ ❣❡♥❞❡r✲r❡❧❛t❡❞
❝♦✉rs❡ ♦✛❡r✐♥❣s✱ ❛♥❞ ✇❤✐❝❤ ❝❛♥ ♣r♦✈✐❞❡ ❛ st❛rt✐♥❣ ♣♦✐♥t ❢♦r ②♦✉r ❝♦✉rs❡ s❡❛r❝❤✱ ✐♥❝❧✉❞❡ ❊♥❣❧✐s❤✱
❙♦❝✐♦❧♦❣②✱ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❆♥t❤r♦♣♦❧♦❣②✱ ❛♥❞ ❙♦❝✐❛❧ ❲♦r❦✳ ■❢ t❤❡ s❡❛ts ✐♥ ♥♦♥✲❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s
❛r❡ r❡str✐❝t❡❞ t♦ t❤❡ st✉❞❡♥ts ✐♥ t❤❛t ❞❡♣❛rt♠❡♥t✱ ♣❧❡❛s❡ ❝♦♥s✐❞❡r ❝♦♥t❛❝t✐♥❣ t❤❡ ♣r♦❢❡ss♦r ♦❢ t❤❡
❝♦✉rs❡ ♦r t❤❡ ●r❛❞✉❛t❡ ❈♦♦r❞✐♥❛t♦r ♦❢ t❤❛t ❞❡♣❛rt♠❡♥t ♦r ♣r♦❣r❛♠✳ ❉❡♣❡♥❞✐♥❣ ♦♥ ②♦✉r ♣❧❛♥ ♦❢
st✉❞②✱ ♥♦♥✲❝r♦ss✲❧✐st❡❞ ❝♦✉rs❡s ❝❛♥ ❜❡ ❡q✉❛❧❧② ♦r ♠♦r❡ ✈❛❧✉❛❜❧❡ t♦ ②♦✉ t❤❛♥ ❝♦r❡ ❝♦✉rs❡s✱ s♦ ❞♦ ♥♦t
❤❡s✐t❛t❡ t♦ ✐♥✈❡st✐❣❛t❡ ❛❧❧ ♦❢ t❤❡ ♦✛❡r✐♥❣s ❢♦r ❡❛❝❤ s❡♠❡st❡r✳

❨♦✉ ❝❛♥ ❛❧s♦ s❡❛r❝❤ ❢♦r ❝♦♥t❛❝t ✐♥❢♦r♠❛t✐♦♥ ❜② ♦✣❝❡ ♦r ❞❡♣❛rt♠❡♥t t❤r♦✉❣❤ t❤❡ ❛❧♣❤❛❜❡t✐❝❛❧
❧✐st ♦♥ t❤✐s ♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐r❡❝t♦r②✴♦❢❢✐❝❡s✴✳

❈♦r❡ ❝♦✉rs❡s ❚❤❡s❡ ❝♦✉rs❡s ❛r❡ r❡q✉✐r❡❞ ❢♦r ▼❆ st✉❞❡♥ts ✭s❡❡ ♠♦r❡ ✐♥ ●❡♥❡r❛❧ ❘❡q✉✐r❡♠❡♥ts ♦♥
t❤❡ ♣r❡✈✐♦✉s ♣❛❣❡✮✿

❲●❙ ✸✾✵✱ ❋♦✉♥❞❛t✐♦♥s ■✿ ■♥tr♦❞✉❝t✐♦♥ t♦ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❚❤r❡❡ ❧❡❝✲
t✉r❡ ❤♦✉rs ❛♥❞ ♦♥❡ ❤♦✉r✲❧♦♥❣ ❢❛❝✉❧t② ❝♦❧❧♦q✉✐✉♠ ❛ ✇❡❡❦ ❢♦r ♦♥❡ s❡♠❡st❡r✳ ❖✛❡r❡❞ ✐♥ t❤❡ ❢❛❧❧ s❡♠❡st❡r
♦♥❧②✳ Pr❡r❡q✉✐s✐t❡✿ ●r❛❞✉❛t❡ st❛♥❞✐♥❣ ❛♥❞ ❝♦♥s❡♥t ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✳

❉r✳ ❆❧✐ss❛ ❙❤❡rr② ✇✐❧❧ ❜❡ t❡❛❝❤✐♥❣ t❤✐s ❝♦✉rs❡ ✐♥ ❋❛❧❧ ✷✵✶✵✳ ❙❤❡ ✐s ❛♥ ❛ss✐st❛♥t ♣r♦❢❡ss♦r ♦❢
❊❞✉❝❛t✐♦♥❛❧ Ps②❝❤♦❧♦❣②✱ ❛♥❞ ❤❛s s♣❡❝✐✜❝ r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥ ♣s②❝❤♦❧♦❣✐❝❛❧ ❛ss❡ss♠❡♥t✱ ❢♦r❡♥s✐❝
♣s②❝❤♦❧♦❣②✱ ❛♥❞ ♣r♦❢❡ss✐♦♥❛❧ ✐ss✉❡s ✐♥ ✜❡❧❞ ♦❢ ♣s②❝❤♦❧♦❣②✳ ❙❤❡ ✐s ❛❧s♦ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❢♦r
❈❲●❙✱ ❛♥❞ ❝❛♥ ❜❡ r❡❛❝❤❡❞ ❛t ❛❧✐ss❛✳s❤❡rr②❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

✷✼❋✐♥❞ ❞❡s❝r✐♣t✐♦♥s ♦❢ ❛❧❧ ♦❢ t❤❡s❡ ❧✐st✐♥❣s ❛t t❤❡ ❯s✐♥❣ t❤❡ ❈♦✉rs❡ ❙❝❤❡❞✉❧❡ s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳
❡❞✉✴s❝❤❡❞✉❧❡s✴✶✵✾✴✉s✐♥❣✴✳

✷✵



❲●❙ ✸✾✶✱ ❋♦✉♥❞❛t✐♦♥s ■■✿ ❋❡♠✐♥✐st ❚❤❡♦r✐❡s ■♥tr♦❞✉❝t✐♦♥ t♦ t❤❡ ❢❡♠✐♥✐st t❤❡♦r✐❡s ❛♥❞
♠❡t❤♦❞s ✉s❡❞ ✐♥ ✈❛r✐♦✉s ❞✐s❝✐♣❧✐♥❡s❀ t❤❡ ✇❛②s t❤❡s❡ t❤❡♦r✐❡s ❝❛♥ ✐♥❢♦r♠ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ♣❡rs♣❡❝t✐✈❡s
✐♥ t❤❡ st✉❞❡♥t✬s ♦✇♥ ✜❡❧❞ ♦❢ st✉❞②✳ ❚❤r❡❡ ❧❡❝t✉r❡ ❤♦✉rs ❛ ✇❡❡❦ ❢♦r ♦♥❡ s❡♠❡st❡r✳ ❖✛❡r❡❞ ✐♥ t❤❡ ❢❛❧❧
s❡♠❡st❡r ♦♥❧②✳ Pr❡r❡q✉✐s✐t❡✿ ●r❛❞✉❛t❡ st❛♥❞✐♥❣✱ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✸✾✵✱ ❛♥❞ ❝♦♥s❡♥t ♦❢
t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✳

❉r✳ ▼❛tt ❘✐❝❤❛r❞s♦♥ ✇✐❧❧ ❜❡ t❡❛❝❤✐♥❣ t❤✐s ❝♦✉rs❡ ✐♥ ❋❛❧❧ ✷✵✶✵✳ ❍❡ ✐s ❛♥ ❛ss✐st❛♥t ♣r♦❢❡ss♦r ♦❢
❊♥❣❧✐s❤✱ ❛♥❞ ❤❛s s♣❡❝✐✜❝ r❡s❡❛r❝❤ ✐♥t❡r❡sts ✐♥ ❊t❤♥✐❝ ❛♥❞ ❚❤✐r❞✲❲♦r❧❞ ▲✐t❡r❛t✉r❡✱ ❇❧❛❝❦ ❢❡♠✐♥✐st
t❤❡♦r② ❛♥❞ q✉❡❡r st✉❞✐❡s✱ ❛♥❞ ❝♦♥t❡♠♣♦r❛r② ❆❢r✐❝❛♥ ❆♠❡r✐❝❛♥ ✇♦♠❡♥✬s ✜❝t✐♦♥✳

❍✐s ♣r♦❢❡ss✐♦♥❛❧ s✐t❡ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴❡♥❣❧✐s❤✴❢❛❝✉❧t②✴
♠✉r✻✼✱ ❛♥❞ ❤❡ ❝❛♥ ❜❡ r❡❛❝❤❡❞ ❛t ♠❛ttr✐❝❤❛r❞s♦♥❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

❲●❙ ✸✾✷✱ ❋♦✉♥❞❛t✐♦♥s ■■■✿ ❘❡s❡❛r❝❤ ❙❡♠✐♥❛r ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s

❚❤r❡❡ ❧❡❝t✉r❡ ❤♦✉rs ❛♥❞ ♦♥❡ ❤♦✉r✲❧♦♥❣ ❢❛❝✉❧t② ❝♦❧❧♦q✉✐✉♠ ❛ ✇❡❡❦ ❢♦r ♦♥❡ s❡♠❡st❡r✳ ❖✛❡r❡❞ ✐♥ t❤❡
s♣r✐♥❣ s❡♠❡st❡r ♦♥❧②✳ Pr❡r❡q✉✐s✐t❡✿ ●r❛❞✉❛t❡ st❛♥❞✐♥❣✱ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✸✾✶✱ ❛♥❞ ❝♦♥✲
s❡♥t ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✳

❆◆❉

❲●❙ ✸✾✽❘✱ ▼❛st❡r✬s ❘❡♣♦rt Pr❡♣❛r❛t✐♦♥ ♦❢ ❛ r❡♣♦rt t♦ ❢✉❧✜❧❧ t❤❡ r❡q✉✐r❡♠❡♥t ❢♦r t❤❡ ♠❛s✲
t❡r✬s ❞❡❣r❡❡ ✉♥❞❡r t❤❡ r❡♣♦rt ♦♣t✐♦♥✳ ❚❤❡ ❡q✉✐✈❛❧❡♥t ♦❢ t❤r❡❡ ❧❡❝t✉r❡ ❤♦✉rs ❛ ✇❡❡❦ ❢♦r ♦♥❡ s❡♠❡st❡r✳
❖✛❡r❡❞ ♦♥ t❤❡ ❝r❡❞✐t✴♥♦ ❝r❡❞✐t ❜❛s✐s ♦♥❧②✳ Pr❡r❡q✉✐s✐t❡✿ ●r❛❞✉❛t❡ st❛♥❞✐♥❣ ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r
st✉❞✐❡s ❛♥❞ ❝♦♥s❡♥t ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✳ ❨♦✉ ♠✉st ❜❡ ❡♥r♦❧❧❡❞ ✐♥ ❡✐t❤❡r t❤❡ ▼❛st❡r✬s ❘❡♣♦rt ♦r
t❤❡ ❚❤❡s✐s ❞✉r✐♥❣ t❤❡ s❡♠❡st❡r ②♦✉ ✇✐s❤ t♦ ❣r❛❞✉❛t❡✳

❖❘

❲●❙ ✻✾✽✱ ❚❤❡s✐s ❚❤❡ ❡q✉✐✈❛❧❡♥t ♦❢ t❤r❡❡ ❧❡❝t✉r❡ ❤♦✉rs ❛ ✇❡❡❦ ❢♦r t✇♦ s❡♠❡st❡rs✳ ❖✛❡r❡❞ ♦♥
t❤❡ ❝r❡❞✐t✴♥♦ ❝r❡❞✐t ❜❛s✐s ♦♥❧②✳ Pr❡r❡q✉✐s✐t❡✿ ❋♦r ✻✾✽❆✱ ❣r❛❞✉❛t❡ st❛♥❞✐♥❣ ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r
st✉❞✐❡s ❛♥❞ ❝♦♥s❡♥t ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r❀ ❢♦r ✻✾✽❇✱ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✻✾✽❆✳ ❨♦✉ ♠✉st
❜❡ ❡♥r♦❧❧❡❞ ✐♥ ❡✐t❤❡r t❤❡ ▼❛st❡r✬s ❘❡♣♦rt ♦r t❤❡ ❚❤❡s✐s ❞✉r✐♥❣ t❤❡ s❡♠❡st❡r ②♦✉ ✇✐s❤ t♦ ❣r❛❞✉❛t❡✳

●❡♥❡r❛❧ ❝♦✉rs❡s

❲●❙ ✸✽✹◆✱ ■♥t❡r♥s❤✐♣ ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❚❤❡ ■♥t❡r♥s❤✐♣ ✐s ♥♦t r❡q✉✐r❡❞✱
❜✉t ❝❛♥ ❜❡ ✈❡r② ✈❛❧✉❛❜❧❡ ❢♦r st✉❞❡♥ts ❧♦♦❦✐♥❣ ❢♦r ✜❡❧❞ ✇♦r❦ ❛♥❞ ♦✉tr❡❛❝❤ ♦♣♣♦rt✉♥✐t✐❡s✳ ❚❤❡ st✉❞❡♥t
✐s r❡s♣♦♥s✐❜❧❡ ❢♦r ✜♥❞✐♥❣ ❛♥❞ ❛rr❛♥❣✐♥❣ ❛ s❡♠❡st❡r✲❧♦♥❣ ✐♥t❡r♥s❤✐♣✷✽✱ ❛♥❞ ✜♥❞✐♥❣ ❛ ❢❛❝✉❧t② s✉♣❡r✈✐s♦r
❢♦r t❤❡ ♣r♦❥❡❝t✳ ❈♦♥t❛❝t ❏❛❝❦✐❡ ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✳

❲●❙ ✸✾✸✱ ❚♦♣✐❝s ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ●r❛❞✉❛t❡ ❝♦✉rs❡s ❝r♦ss✲❧✐st❡❞ ✇✐t❤
❲●❙ ❛r❡ ❣❡♥❡r❛❧❧② ❧✐st❡❞ ❛s ❲●❙ ✸✾✸✴❬❞❡s✐❣♥❛t✐♦♥ ♦❢ ❤♦♠❡ ❞❡♣❛rt♠❡♥t❪✳ ❋♦r ❛ ❝♦✉s❡ t❤r♦✉❣❤
❊♥❣❧✐s❤✱ ❢♦r ❡①❛♠♣❧❡✱ ✐t ♠❛② ❛♣♣❡❛r ❛s ❲●❙ ✸✾✸✴❊ ✸✽✹✳ ❲●❙ ✸✾✸ r❛♥❣❡s ✐♥ t♦♣✐❝ ❜② s❡♠❡st❡r ❛♥❞
♣❛rt✐❝✐♣❛t✐♥❣ ❞❡♣❛rt♠❡♥t✳ ❨♦✉ ✇✐❧❧ ❧✐❦❡❧② t❛❦❡ s❡✈❡r❛❧ ❝♦✉rs❡s ❞❡s✐❣♥❛t❡❞ ❛s ❲●❙ ✸✾✸✳

✷✽❚❤❡ ❧✐sts ♦❢ ❝♦♠♠✉♥✐t② ♦r❣❛♥✐③❛t✐♦♥s ❛♥❞ ♣r♦❣r❛♠s ❢♦✉♥❞ t❤r♦✉❣❤ ✺✳✸ ♦♥ ♣❛❣❡ ✹✼ ❝❛♥ ❜❡ ❤❡❧♣❢✉❧ r❡s♦✉r❝❡s ❢♦r
st❛rt✐♥❣ t♦ ✐♥✈❡st✐❣❛t❡ ✐♥t❡r♥s❤✐♣ ♣♦ss✐❜✐❧✐t✐❡s✳

✷✶



✸✳✶✳✷ ❚❤❡s✐s

❚❤❡s✐s ❋❆◗ ❍♦✇ s❤♦✉❧❞ ■ ❝❤♦♦s❡ ❛ s✉♣❡r✈✐s♦r ❛♥❞ ✷♥❞ r❡❛❞❡r❄
▼♦st st✉❞❡♥ts ❝❤♦♦s❡ t❤❡✐r s✉♣❡r✈✐s♦r ❜❡❝❛✉s❡ t❤❡② ❤❛✈❡ ❛❧r❡❛❞② t❛❦❡♥ ❛ ❝❧❛ss ✇✐t❤ t❤❛t ♣r♦❢❡ss♦r

❜✉t t❤✐s ✐s ♥♦t t❤❡ ♦♥❧② ✭♦r ❡✈❡♥ t❤❡ ♠♦st ✐♠♣♦rt❛♥t✮ ❝♦♥s✐❞❡r❛t✐♦♥✳ ❍❛✈✐♥❣ t❛❦❡♥ ❛ ❝❧❛ss ✇✐t❤ ❛
♣r♦❢❡ss♦r ✐♥ ②♦✉r ❛r❡❛ ♦❢ ✐♥t❡r❡st ♠✐❣❤t ❤❛✈❡ ❛❧❡rt❡❞ ②♦✉ t♦ ✐ss✉❡s t❤❛t ✇✐❧❧ ❛❞✈❡rs❡❧② ❛✛❡❝t ②♦✉r
♣r♦❣r❡ss t♦✇❛r❞ t❤❡ t❤❡s✐s✳ ❨♦✉ ❝❛♥♥♦t ❛s❦ ❛ ♣r♦❢❡ss♦r t♦ s✉♣❡r✈✐s❡ ②♦✉r t❤❡s✐s ✉♥t✐❧ ②♦✉ ❦♥♦✇ ❢❛✐r❧②
❝❧❡❛r❧② ✇❤❛t ②♦✉r t♦♣✐❝ ✐s✳ ❉♦ ♥♦t ❡①♣❡❝t t❤❡ ♣r♦❢❡ss♦r t♦ ❝♦♠❡ ✉♣ ✇✐t❤ s✉❣❣❡st✐♦♥s ❛❜♦✉t ✇❤❛t
②♦✉ s❤♦✉❧❞ r❡s❡❛r❝❤❀ ✐t ✐s ②♦✉r t❛s❦ t♦ ✐♥t❡r❡st t❤❡ ♣r♦❢❡ss♦r ❛♥❞ ♣❡rs✉❛❞❡ t❤❡♠ t❤❛t t❤❡② ✇✐❧❧ ❡♥❥♦②
✇♦r❦✐♥❣ ✇✐t❤ ②♦✉✳

❚❤❡r❡ ❛r❡ s♦♠❡ r❡s♦✉r❝❡s ✐♥ ♣❧❛❝❡ t❤r♦✉❣❤ ✇❤✐❝❤ ②♦✉ ❝❛♥ s❡❛r❝❤ ❢♦r ❢❛❝✉❧t② ❜② ♣r♦❢❡ss✐♦♥❛❧
♦r ❛❝❛❞❡♠✐❝ ✐♥t❡r❡st✳ ❈❤❡❝❦ ❞❡♣❛rt♠❡♥t❛❧ ✇❡❜s✐t❡s ❢♦r ♣r♦❢❡ss♦r ❈❱s✱ ♦r st❛rt ✇✐t❤ t❤❡ ❊✉r❡❦❛✦
❢❛❝✉❧t② ❞✐r❡❝t♦r②✳ ❊✉r❡❦❛✦ st❛♥❞s ❢♦r ❡♥❤❛♥❝✐♥❣ ✉♥❞❡r❣r❛❞✉❛t❡ r❡s❡❛r❝❤ ❡①♣❡r✐❡♥❝❡✱ ❦♥♦✇❧❡❞❣❡✱
❛♥❞ ❛❝❝❡ss ❛♥❞ ✐s r✉♥ t❤r♦✉❣❤ t❤❡ ❖✣❝❡ ♦❢ ❯♥❞❡r❣r❛❞✉❛t❡ ❘❡s❡❛r❝❤✳ ❋✐♥❞ t❤❡ ❞✐r❡❝t♦r② ❤❡r❡✿
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴r❡s❡❛r❝❤✴❡✉r❡❦❛✴✳

❲❤❛t s❤♦✉❧❞ ■ ❦♥♦✇ ❛❜♦✉t ♠② s✉♣❡r✈✐s♦r✴r❡❛❞❡r ❜❡❢♦r❡ ■ ♠❛❦❡ ❛ ❞❡❝✐s✐♦♥❄
■❢ ②♦✉ ❤❛✈❡ ❛❧r❡❛❞② t❛❦❡♥ ❛ ❝♦✉rs❡ ✇✐t❤ t❤❡ ♣r♦❢❡ss♦r✱ ②♦✉ ♣r♦❜❛❜❧② ❦♥♦✇ ✇❤❡t❤❡r ②♦✉ ❝❛♥ ✇♦r❦

✇✐t❤ t❤✐s ❢❛❝✉❧t② ♠❡♠❜❡r✳ ❘❡❝❛❧❧ ✐❢ ②♦✉ ✇❡r❡ s❛t✐s✜❡❞ ✇✐t❤ t❤❡ s♣❡❡❞ ❛♥❞ q✉❛❧✐t② ♦❢ t❤❡✐r ❢❡❡❞❜❛❝❦
♦♥ ②♦✉r ♣❛♣❡rs ♦r ✇✐t❤ ❝♦♥✈❡rs❛t✐♦♥s ②♦✉ ❤❛❞ ✇✐t❤ t❤❡♠ ✐♥ t❤❡ s❡♠❡st❡r✳ ❆ ♠✐♥♦r ✐rr✐t❛♥t ✐♥ ♦♥❡
❝♦✉rs❡ ❝❛♥ ❜❡ ❛ ♠❛❥♦r ♣r♦❜❧❡♠ ✐♥ ✇r✐t✐♥❣ ❛ t❤❡s✐s✳

■❢ ②♦✉ ❞♦♥✬t ❦♥♦✇ t❤❡ ♣r♦❢❡ss♦r✱ ❝❤❡❝❦ ♦✉t t❤❡ ♦♥❧✐♥❡ ❚❡❛❝❤✐♥❣ ❊✈❛❧✉❛t✐♦♥s ❛t
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❛❝❛❞❡♠✐❝✴♠❡❝✴❝✐s✴ ♦r ❝♦♥t❛❝t ❛♥♦t❤❡r st✉❞❡♥t ✇❤♦ ♠✐❣❤t ❜❡ ❛❜❧❡ t♦

❣✐✈❡ ②♦✉ s♦♠❡ ✐♥s✐❣❤t✳ ▼❛❦❡ s✉r❡ ②♦✉ ❝❧❛r✐❢② t❤❡ s♣❡❝✐✜❝ ❛rr❛♥❣❡♠❡♥t ②♦✉ ❤❛✈❡ ✇✐t❤ t❤❡ s✉♣❡r✈✐s♦r
❛♥❞ ✷♥❞ r❡❛❞❡r✖♠❡❡t✐♥❣s✱ s❝❤❡❞✉❧❡✱ r❡❧❛t✐♦♥s❤✐♣ ❜❡t✇❡❡♥ s✉♣❡r✈✐s♦r ❛♥❞ ✷♥❞ r❡❛❞❡r✱ ❡t❝✳

❍♦✇ s❤♦✉❧❞ ■ ❛♣♣r♦❛❝❤ ❛ ♣♦t❡♥t✐❛❧ s✉♣❡r✈✐s♦r ❛♥❞ ✷♥❞ r❡❛❞❡r❄
❚❤❡ ❜❡st ✇❛② t♦ ❛♣♣r♦❛❝❤ ❛ ♣♦t❡♥t✐❛❧ s✉♣❡r✈✐s♦r ❢♦r ②♦✉r t❤❡s❡s ✐s ❜② ❡♠❛✐❧ ✕t❤✐s ❣✐✈❡s ②♦✉ ❛

❝❤❛♥❝❡ t♦ ♣r❡s❡♥t ②♦✉r ❜❡st ❛r❣✉♠❡♥t ❢♦r ✇❤② t❤❡ ♣r♦❢❡ss♦r s❤♦✉❧❞ ✇♦r❦ ✇✐t❤ ②♦✉✳ ❆♥ ❡♠❛✐❧ ❛❧s♦
❛❧❧♦✇s t❤❡ ♣r♦❢❡ss♦r t♦ ❝♦♥s✐❞❡r ②♦✉ ❛s ❛ st✉❞❡♥t ✇✐t❤♦✉t t❤❡ ♣❡rs♦♥❛❧ ♣r❡ss✉r❡ ♦❢ ❛ ❞✐r❡❝t ❛♣♣❡❛❧✳ ■❢
②♦✉r s✉♣❡r✈✐s♦r ❤❛s r❡❝♦♠♠❡♥❞❡❞ ❛ ✷♥❞ r❡❛❞❡r✱ ✉s❡ t❤❛t r❡❝♦♠♠❡♥❞❛t✐♦♥ ✐♥ ❛♥ ❡♠❛✐❧ t♦ ✐♥tr♦❞✉❝❡
②♦✉rs❡❧❢ ❛♥❞ ❛s❦ ❢♦r ❛ ❝❤❛♥❝❡ t♦ ❞✐s❝✉ss ②♦✉r ♣r♦❥❡❝t ✐♥ ♣❡rs♦♥✳

❘❡♠❡♠❜❡r✿ ❢❛❝✉❧t② ♠❡♠❜❡rs ❛✣❧✐❛t❡❞ ✇✐t❤ ❲●❙ ❞♦ ◆❖❚ ❤❛✈❡ t♦ t❛❦❡ ②♦✉ ♦♥ ❛s ❛ st✉❞❡♥t✳
❊✈❡r②t❤✐♥❣ t❤❡② ❞♦ ❢♦r ✉s ❝♦sts t❤❡♠ ✐♥ s♦♠❡ ✇❛② ❜❡❝❛✉s❡ ✐t t❛❦❡s t❤❡♠ ❛✇❛② ❢r♦♠ t❤❡✐r ♦✇♥
❞❡♣❛rt♠❡♥t❛❧ r❡s♣♦♥s✐❜✐❧✐t✐❡s✳ ❇❡✐♥❣ t✉r♥❡❞ ❞♦✇♥ ✐s ♥♦t ❛ r❡✢❡❝t✐♦♥ ♦♥ ②♦✉ ♦r ②♦✉r ♣r♦❥❡❝t ✭✉♥❧❡ss
②♦✉ ❤❛✈❡ ❢❛✐❧❡❞ t♦ ❛rt✐❝✉❧❛t❡ ✐t✮✖✐t ❥✉st ♠❡❛♥s t❤❛t t❤❡ ♣r♦❢❡ss♦r ✐s ❛❧r❡❛❞② ♦✈❡r✇♦r❦❡❞✳ ❉♦ ❛s❦ ❢♦r
t❤❡ ♥❛♠❡s ♦❢ ♣♦t❡♥t✐❛❧ s✉♣❡r✈✐s♦rs ✐❢ t❤❡ ♣r♦❢❡ss♦r ❝❛♥♥♦t ✇♦r❦ ✇✐t❤ ②♦✉✳

❍♦✇ ❧♦♥❣ s❤♦✉❧❞ t❤❡ t❤❡s✐s ❜❡❄
❆ ♠✐♥✳ ♦❢ ✹✵ ♣❛❣❡s t♦ ❛ ♠❛①✳ ♦❢ ✻✵ ♣❛❣❡s ✭✐♥❝❧✉❞✐♥❣ ❢♦♦t♥♦t❡s ❛♥❞ ✇♦r❦s ❝✐t❡❞✮✷✾✳ ❲❤✐❧❡ ②♦✉

❝❛♥ ❣♦ ❜❡②♦♥❞ t❤❡ ♠❛①✐♠✉♠✱ ②♦✉ s❤♦✉❧❞ ♥♦t ❞r♦♣ ❜❡❧♦✇ t❤❡ ♠✐♥✐♠✉♠✳ ■t ✐s q✉✐t❡ ♣r♦♣❡r t♦ ❞✐✈✐❞❡
②♦✉r t❤❡s✐s ✐♥t♦ ❝❤❛♣t❡rs ❛♥❞ t♦ s✉❜❞✐✈✐❞❡ t❤♦s❡ ❝❤❛♣t❡rs ❡✈❡♥ ❢✉rt❤❡r ✐♥t♦ s❡❝t✐♦♥s ✐❢ ②♦✉r ❛r❣✉♠❡♥t
❝❛❧❧s ❢♦r ✐t✳

❲❤❛t ❢♦r♠❛t s❤♦✉❧❞ ■ ✉s❡ ❢♦r ❝✐t❛t✐♦♥s ❛♥❞ ❢♦♦t♥♦t❡s❄ ❆♥❞ ✇❤❛t ❛❜♦✉t t❤❡ ❢♦r♠❛t ♦❢ t❤❡ t❤❡s✐s
✐♥ ✐ts ✜♥❛❧ ❢♦r♠❄

❨♦✉ s❤♦✉❧❞ ❝❤♦♦s❡ t❤❡ ❢♦r♠❛t ❛♣♣r♦♣r✐❛t❡ t♦ t❤❡ ♣r✐♠❛r② ❞✐s❝✐♣❧✐♥❡ ✐♥ ✇❤✐❝❤ ②♦✉ ❛r❡ ✇♦r❦✐♥❣

✷✾P❛❣❡ ❝♦✉♥t ❛❝t✉❛❧❧② ❞❡♣❡♥❞s ❧❛r❣❡❧② ♦♥ ②♦✉r s✉♣❡r✈✐s♦r✱ t❤❡✐r st❛♥❞❛r❞s✱ ❛♥❞ ②♦✉r ♣r♦❥❡❝t✳ ❙♦♠❡ t❤❡s❡s ❛r❡ ♦✈❡r
✶✵✵ ♣❛❣❡s✳

✷✷



♦r ❛❝❝♦r❞✐♥❣ t♦ t❤❡ ♣r❡❢❡r❡♥❝❡ ♦❢ ②♦✉r s✉♣❡r✈✐s♦r✳ ■♥ ❊♥❣❧✐s❤✱ ❢♦r ❡①❛♠♣❧❡✱ ✇❡ ✉s❡ ❡✐t❤❡r ▼♦❞❡r♥
▲❛♥❣✉❛❣❡ ❆ss♦❝✐❛t✐♦♥ ✭▼▲❆✮ ♦r ❈❤✐❝❛❣♦ st②❧❡✳ ❚❤❡ ❖●❙ ✇❡❜s✐t❡ ❤❛s ❛❧❧ t❤❡ ✐♥❢♦r♠❛t✐♦♥ ②♦✉ ♥❡❡❞
❛❜♦✉t ❢♦r♠❛tt✐♥❣✱ ✇✐t❤ t❡♠♣❧❛t❡s✱ s♦ t❤❛t t❤❡ t❤❡s✐s ✇✐❧❧ ❜❡ ❛❝❝❡♣t❛❜❧❡ t♦ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✳

❚❤❡s✐s ❛♥❞ ❞✐ss❡rt❛t✐♦♥ t❡♠♣❧❛t❡s ❢♦r ▼✐❝r♦s♦❢t ❲♦r❞ ❢♦r ▼❛❝ ❛♥❞ ❲✐♥❞♦✇s ❝❛♥ ❜❡ ❢♦✉♥❞
t❤r♦✉❣❤ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❛t t❤✐s ♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♦❣s✴♣❞♥✴❞♦✇♥❧♦❛❞s✴✳ ❚❤❡s❡
t❡♠♣❧❛t❡s ♣r♦✈✐❞❡ st②❧❡s✱ ♠❛♥❛❣❡ ♠❛r❣✐♥s✱ ♣❧❛❝❡ ♣❛❣❡ ♥✉♠❜❡rs ♣r♦♣❡r❧②✱ ❛♥❞ ♣r♦✈✐❞❡ t❤❡ ♥❡❝❡ss❛r②
❡❧❡♠❡♥ts ❛♥❞ ✐♥str✉❝t✐♦♥ ❢♦r ❝r❡❛t✐♥❣ ②♦✉r t❤❡s✐s ♦r ❞✐ss❡rt❛t✐♦♥ ❛♥❞ ❛ss❡♠❜❧✐♥❣ ✐t ✐♥ t❤❡ ❝♦rr❡❝t
♦r❞❡r✳

❚❤❡r❡ ❛r❡ ❛❧s♦ ♦♣♣♦rt✉♥t✐❡s t❤r♦✉❣❤ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❢♦r ②♦✉ t♦ ❤❛✈❡ ②♦✉r t❤❡s✐s ❢♦r♠❛t
❝❤❡❝❦❡❞ ✐♥ ♣❡rs♦♥❀ s❡❡ t❤❡ s❛♠❡ ♣❛❣❡ ❢♦r ❞❡t❛✐❧s✳

❲❤❛t ❛❜♦✉t ❢♦♦t♥♦t❡s ❛♥❞ ❜✐❜❧✐♦❣r❛♣❤②❄
❚❤❡ ♥♦t❡s ✇✐❧❧ ❡✐t❤❡r ❜❡ ❢♦♦t♥♦t❡s ♦r ❡♥❞♥♦t❡s ❞❡♣❡♥❞✐♥❣ ♦♥ t❤❡ ❢♦r♠❛t ②♦✉ ✉s❡✳ ❨♦✉r ❜✐❜❧✐♦❣✲

r❛♣❤② ✇✐❧❧ ❛♣♣❡❛r ❛s ✏❲♦r❦s ❈✐t❡❞✳✑ ▲♦♦❦ ✐♥t♦ ❛✉t♦♠❛t✐❝ ❝✐t❛t✐♦♥ s♦❢t✇❛r❡✖❊♥❞♥♦t❡ ♦r ◆♦♦❞❧❡❇✐❜
✭❛✈❛✐❧❛❜❧❡ t❤r♦✉❣❤ t❤❡ P❈▲✮✸✵✳ ❚❤❡ P❈▲ ❣✐✈❡s ❝❧❛ss❡s ♦♥ ❜♦t❤ ❛♥❞ ②♦✉ ❝❛♥ ❜✉② ❊♥❞♥♦t❡ t❤r♦✉❣❤
t❤❡ ❈♦♠♣✉t❡r ❙t♦r❡ ♦♥ ❝❛♠♣✉s ❢♦r ❛ ❣r❡❛t ❞✐s❝♦✉♥t✳

❚❤❡s✐s t✐♠❡❧✐♥❡✲ ▼❆ ✷♥❞ ❨❡❛r ❚❤✐s ✐s ✐♥t❡♥❞❡❞ ❛s ❣❡♥❡r❛❧ ❣✉✐❞❡❧✐♥❡ ❢♦r ②♦✉r ♣r♦❣r❡ss t❤r♦✉❣❤
t❤❡ t❤❡s✐s✱ ♥♦t ❛s ✜①❡❞ t✐♠❡❧✐♥❡✸✶✳ ■t ❝❛♥ ❛❧s♦ ❜❡ ❢♦✉♥❞ ❛t
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❛❝❛❞❡♠✐❝s✴t❤❡s✐s✲r❡♣♦rt✳♣❤♣✳

▼❛②✲❙❡♣t❡♠❜❡r✿

❈♦♥✜r♠ s✉♣❡r✈✐s♦r ❛♥❞ ✷♥❞ r❡❛❞❡r

▼❡❡t t♦ str✉❝t✉r❡ r❡s❡❛r❝❤ ❛♥❞ ✇r✐t✐♥❣ t✐♠❡❧✐♥❡

❉♦✇♥❧♦❛❞ ❢♦r♠❛tt✐♥❣ t❡♠♣❧❛t❡ ❛♥❞ ♦❜t❛✐♥ ❝✐t❛t✐♦♥ s♦❢t✇❛r❡ ✭s❡❡ ♣❛❣❡ ✷✷✮

❙✉❜♠✐t ♣r❡❧✐♠✐♥❛r② ❜✐❜❧✐♦❣r❛♣❤② r❡✈✐❡✇ t♦ s✉♣❡r✈✐s♦r

❉❡t❡r♠✐♥❡ ■❘❇ r❡q✉✐r❡♠❡♥ts ❢♦r s♣❡❝✐✜❝ ♣r♦❥❡❝t

❖❝t♦❜❡r✿

❆♣♣❧② t♦ ❈❲●❙ ❈♦♥❢❡r❡♥❝❡ ✭s❡❡ ♣❛❣❡ ✸✼✮

❋♦r♠ ✇r✐t✐♥❣ ❣r♦✉♣s✿ s❝❤❡❞✉❧❡ ❜✐✲♠♦♥t❤❧② ♠❡❡t✐♥❣s

❙✉♣♣❧❡♠❡♥t❛❧ r❡❛❞✐♥❣ ❛♥❞ ❞r❛❢t ♦❢ ✜♥❛❧ ❜✐❜❧✐♦❣r❛♣❤②

◆♦✈❡♠❜❡r✿

❉❡✈❡❧♦♣ t✐♠❡❧✐♥❡ ❢♦r ❝♦♠♣❧❡t✐♦♥ ♦❢ t❤❡s✐s ✇✐t❤ s✉♣❡r✈✐s♦r

❚❤❡s✐s ♣r❡s❡♥t❛t✐♦♥s t♦ ✶st✲②❡❛r ❝♦❤♦rt

❙✉❜♠✐t ❛❜str❛❝t ♦❢ t❤❡s✐s t♦ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❜② ❚❤❛♥❦s❣✐✈✐♥❣

❈♦♠♣❧❡t❡ ❜✐❜❧✐♦❣r❛♣❤②

❉❡❝❡♠❜❡r✿

❚❤❡s✐s ❝♦♥s✉❧t❛t✐♦♥ ✇✐t❤ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r

❖✉t❧✐♥❡ ♦❢ t❤❡s✐s ❝♦♠♣❧❡t❡ ❜❡❢♦r❡ ❙♣r✐♥❣ s❡♠❡st❡r

✸✵❩♦t❡r♦✱ ❛t ❤tt♣✿✴✴✇✇✇✳③♦t❡r♦✳♦r❣✱ ✐s ❛ ❢r❡❡✱ ♦♣❡♥✲s♦✉r❝❡ ♣r♦❣r❛♠ s✐♠✐❧❛r t♦ ❊♥❞♥♦t❡✳ ❚❤❡ P❈▲ ♦✛❡rs ❝❧❛ss❡s
♦♥ ❩♦t❡r♦ ❛s ✇❡❧❧✳

✸✶❙t✉❞❡♥ts s❤♦✉❧❞ ✜❣✉r❡ ♦✉t t❤❡s✐s✴r❡♣♦rt t♦♣✐❝ ❛♥❞ s✉♣❡r✈✐s♦r ❞✉r✐♥❣ t❤❡ s♣r✐♥❣ ❛♥❞ s✉♠♠❡r ♦❢ t❤❡✐r ✜rst ②❡❛r✳
❍♦✇❡✈❡r✱ ❛s ♣❛rt ♦❢ ❋♦✉♥❞❛t✐♦♥s ■■■✱ st✉❞❡♥ts ❤❛✈❡ ❜❡❡♥ r❡q✉✐r❡❞ t♦ ❝❤♦♦s❡ ❛♥❞ ❜❡❣✐♥ ✇♦r❦ ♦♥ ❛ t❤❡s✐s ♣r♦♣♦s❛❧ ✐♥
♠✐❞✲❙♣r✐♥❣ s❡♠❡st❡r✳

✷✸



❏❛♥✉❛r②✿

❋✐rst ❝❧❛ss ❞❛②✿ ❙✉❜♠✐t ✏▼❛st❡rs ●r❛❞✉❛t✐♦♥ ❆♣♣❧✐❝❛t✐♦♥✑ ♦♥❧✐♥❡

▼❡❡t s✉♣❡r✈✐s♦r t♦ r❡❤❡❛rs❡ ❛♣♣r♦❛❝❤ t♦ ✜rst ❞r❛❢t

❈❤❡❝❦ ✇✐t❤ ✷♥❞ r❡❛❞❡r t♦ ❞✐s❝✉ss s❝❤❡❞✉❧❡✴r❡❧❛t✐♦♥s❤✐♣ ✇✐t❤ s✉♣❡r✈✐s♦r

❋❡❜r✉❛r②✿

❚❛❦❡ ❝❛r❡❢✉❧ ♥♦t❡ ♦❢ t❤❡ ♣❛♣❡r✇♦r❦ ❞❡❛❞❧✐♥❡s ❢♦r ❣r❛❞✉❛t✐♦♥✸✷

❱❡r② r♦✉❣❤ ✜rst ✈❡rs✐♦♥ ♦❢ t❤❡s✐s ✭s❡❝t✐♦♥s s❦❡t❝❤❡❞ ♦✉t ♦r ❝♦♠♣❧❡t❡❞✮

❙❡t ✉♣ s❝❤❡❞✉❧❡ ✇✐t❤ s✉♣❡r✈✐s♦r ❢♦r s✉❜♠✐tt✐♥❣✴r❡✈✐s✐♥❣ s❡❝t✐♦♥s ♦❢ t❤❡ t❤❡s✐s

▼❛r❝❤✿

❋✐rst ✭✈❡r②✮ r♦✉❣❤ ❝♦♠♣❧❡t❡ ❞r❛❢t t♦ s✉♣❡r✈✐s♦r ❜② ▼❛r❝❤ ✶st

▼❛❦❡ ❛♥ ❛♣♣♦✐♥t♠❡♥t ❢♦r ❛ ❝♦♥❢❡r❡♥❝❡ t♦ ❞✐s❝✉ss ❞r❛❢t

❋✐rst ❞r❛❢t r❡t✉r♥❡❞ ✇✐t❤ ❝♦♠♠❡♥ts ❜② ❙♣r✐♥❣ ❇r❡❛❦

❈♦♠♣❧❡t❡ ✷♥❞ ❞r❛❢t ❜② ❡♥❞ ♦❢ ▼❛r❝❤

✷♥❞ ❞r❛❢t t♦ s✉♣❡r✈✐s♦r ✭❛♥❞ ✷♥❞ r❡❛❞❡r❄✮ ❜② ▼❛r❝❤ ✸✶st

❆♣r✐❧✿

Pr❡s❡♥t t❤❡s✐s ❛t t❤❡ ❈❲●❙ ●r❛❞✉❛t❡ ❈♦♥❢❡r❡♥❝❡

▼❛❦❡ ✜♥❛❧ r❡✈✐s✐♦♥s ❛♥❞ s✉❜♠✐t ✜♥❛❧ ✈❡rs✐♦♥ t♦ s✉♣❡r✈✐s♦r✴✷♥❞ r❡❛❞❡r

❇❡❣✐♥♥✐♥❣ ❢♦r♠❛tt✐♥❣

❉❡❣r❡❡ ❝❤❡❝❦ ❛♥❞ ❢♦r♠❛tt✐♥❣ ❝❤❡❝❦

❈♦♠♣❧❡t❡ ✇r✐t✐♥❣ ❛♥❞ ❢♦r♠❛tt✐♥❣ ❜② ❆♣r✐❧ ✸✵t❤

▼❛②✿

❙❯❇▼■❚ ❜② t❤❡ ❧❛st ❞❛② ♦❢ ❝❧❛ss✦

✸✳✶✳✸ ●r❛❞✉❛t✐♦♥

Pr♦❝❡❞✉r❡s ❢♦r ▼❛st❡r✬s ❉❡❣r❡❡ ❈❛♥❞✐❞❛t❡s✸✸

• ❇❡ r❡❣✐st❡r❡❞ ✐♥ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐♥ t❤❡ s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥ ✐♥ ✇❤✐❝❤ t❤❡② ♣❧❛♥
t♦ ❣r❛❞✉❛t❡✳

• ❙✉❜♠✐t t❤❡ ♦♥❧✐♥❡ ▼❛st❡r✬s ●r❛❞✉❛t✐♦♥ ❆♣♣❧✐❝❛t✐♦♥ ❛♥❞ ❛ss♦❝✐❛t❡❞ Pr♦❣r❛♠ ♦❢ ❲♦r❦ ✈✐❛ t❤❡
●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❲❡❜ s✐t❡✳

• ❙✉❜♠✐t t❤❡ t❤❡s✐s ♦r r❡♣♦rt t♦ t❤❡ s✉♣❡r✈✐s✐♥❣ ❝♦♠♠✐tt❡❡ ❜② t❤❡ ❞❡❛❞❧✐♥❡ t❤❡ ❝♦♠♠✐t ❡st❛❜✲
❧✐s❤❡s✳

• ❙✉❜♠✐t t❤❡ t❤❡s✐s ♦r r❡♣♦rt t♦ t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❢♦r ✜♥❛❧ ❛♣♣r♦✈❛❧ ❜② t❤❡ ❣r❛❞✉❛t❡
❞❡❛♥ ♥♦ ❧❛t❡r t❤❛♥ t❤❡ ♣✉❜❧✐s❤❡❞ ❞❡❛❞❧✐♥❡✳ ❚❤❡ t❤❡s✐s ♦r r❡♣♦rt ♠❛② ❜❡ s✉❜♠✐tt❡❞ ✐♥ ❡❧❡❝tr♦♥✐❝
♦r ♣r✐♥t❡❞ ❢♦r♠❛t✱ ❜✉t t❤❡ ❢♦r♠❛t ♠✉st ❢♦❧❧♦✇ t❤❡ ❣✉✐❞❡❧✐♥❡s ♣✉❜❧✐s❤❡❞ ♦♥❧✐♥❡✳

✸✷❙❡❡ ❛ ❝♦♠♣❧❡t❡ ❧✐st ♦❢ t❤❡s❡ ❞❡❛❞❧✐♥❡s t❤r♦✉❣❤ t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴

♦❣s✴♣❞♥✴✳
✸✸●✉✐❞❡❧✐♥❡s ❢♦r ❣r❛❞✉❛t✐♦♥ ✇✐t❤ ❛ ▼❛st❡r✬s ❉❡❣r❡❡ ❝❛♥ ❜❡ ❢♦✉♥❞ ✐♥ t❤❡ ♦♥❧✐♥❡ ●r❛❞✉❛t❡ ❍❛♥❞❜♦♦❦ ❤❡r❡✿ ❤tt♣✿

✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣r❛❞✵✾✲✶✶✴❝❤✵✸✴❣r❛❞✵✾✳❝❤✵✸❜✳❤t♠❧★♣r♦❝❡❞✉r❡s✲♦❢✲❣r❛❞✉❛t✐♦♥✳

✷✹



• ❙✉❜♠✐t ❛ s✐❣♥❛t✉r❡ ♣❛❣❡ ❝♦♥t❛✐♥✐♥❣ t❤❡ ♦r✐❣✐♥❛❧ s✐❣♥❛t✉r❡s ♦❢ t❤❡ t❤❡s✐s ♦r r❡♣♦rt s✉♣❡r✈✐s✐♥❣
❝♦♠♠✐tt❡❡ t♦ t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ♥♦ ❧❛t❡r t❤❛♥ t❤❡ ♣✉❜❧✐s❤❡❞ ❞❡❛❞❧✐♥❡✳ ❈❛♥❞✐❞❛t❡s
✐♥ t❤❡s❡ ♦♣t✐♦♥s ♠✉st ❛❧s♦ s✉❜♠✐t ❛ ❝♦♣② ♦❢ t❤❡ t✐t❧❡ ♣❛❣❡ ❛♥❞ ❛♥ ❛❜str❛❝t✳

❉❡❛❞❧✐♥❡s ❛♥❞ ❋♦r♠s

❈♦♥✈♦❝❛t✐♦♥ ❈♦♥✈♦❝❛t✐♦♥ ✐s t❤❡ ❝❡❧❡❜r❛t♦r② ♣✉❜❧✐❝ ❝❡r❡♠♦♥② ❛t ✇❤✐❝❤ ❛❧❧ ❣r❛❞✉❛t❡s ❛r❡ ✐♥❞✐✈✐❞✲
✉❛❧❧② r❡❝♦❣♥✐③❡❞ ❛♥❞ ❤♦♦❞❡❞ ❜② t❤❡ ❞❡❛♥ ♦❢ t❤❡✐r ❛❝❛❞❡♠✐❝ ❝♦❧❧❡❣❡✳ ❚❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❤♦sts
❛ ✉♥✐✈❡rs✐t②✲✇✐❞❡ ❝♦♥✈♦❝❛t✐♦♥ ❝❡r❡♠♦♥② ❡❛❝❤ s♣r✐♥❣ ❛t ❇❛ss ❈♦♥❝❡rt ❍❛❧❧ t♦ ❤♦♥♦r ♠❛st❡r✬s ❛♥❞
❞♦❝t♦r❛❧ ❣r❛❞✉❛t❡s✳

❚❤❡ ♥❡①t ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❈♦♥✈♦❝❛t✐♦♥ ❝❡r❡♠♦♥② ✇✐❧❧ ❜❡ ❤❡❧❞ ♦♥ ❙❛t✉r❞❛②✱ ▼❛② ✷✶✱ ✷✵✶✶ ❛t
❇❛ss ❈♦♥❝❡rt ❍❛❧❧✳ ❚❤❡ ♠❛st❡r✬s ❝❡r❡♠♦♥② ✇✐❧❧ ❜❡❣✐♥ ❛t ✾ ❛✳♠✳ ❛♥❞ t❤❡ ❞♦❝t♦r❛❧ ❝❡r❡♠♦♥② ✇✐❧❧
❜❡❣✐♥ ❛t ♥♦♦♥✳ ❚❤❡ ✉♥✐✈❡rs✐t②✲✇✐❞❡ ❝♦♠♠❡♥❝❡♠❡♥t ❝❡r❡♠♦♥② ✇✐❧❧ ❜❡ ❤❡❧❞ t❤❛t ❡✈❡♥✐♥❣ ♦♥ t❤❡ ❙♦✉t❤
▼❛❧❧ ♦❢ t❤❡ ▼❛✐♥ ❇✉✐❧❞✐♥❣✳

P❧❡❛s❡ ♥♦t❡ t❤❛t ❛❝❛❞❡♠✐❝ r❡❣❛❧✐❛ ✐s r❡q✉✐r❡❞ ❢♦r st✉❞❡♥ts ♣❛rt✐❝✐♣❛t✐♥❣ ✐♥ ❝♦♥✈♦❝❛t✐♦♥✳ ❘❡❣❛❧✐❛
✐s ❛✈❛✐❧❛❜❧❡ ❢♦r r❡♥t❛❧ ♦r ♣✉r❝❤❛s❡ t❤r♦✉❣❤ t❤❡ ❯♥✐✈❡rs✐t② ❈♦✲♦♣ st❛rt✐♥❣ ✐♥ ▼❛r❝❤ ✷✵✶✶ ❛t ✇✇✇✳

✉♥✐✈❡rs✐t②❝♦♦♣✳❝♦♠✳

❆❢t❡r ❣r❛❞✉❛t✐♥❣ ❚❤❡ ❈❡♥t❡r r❡❝♦♠♠❡♥❞s t❤❛t ❲●❙ ❣r❛❞✉❛t❡s ❥♦✐♥ t❤❡ ❚❡①❛s ❊①❡s✳ ■t ✐s t❤❡
❜❡st ✇❛② t♦ st❛② ✐♥ t♦✉❝❤ ✇✐t❤ t❤❡ ❯♥✐✈❡rs✐t② ❛♥❞ ❈❲●❙✳ ▼❡♠❜❡rs ❡♥❥♦② ❛ ✇✐❞❡ ❛rr❛② ♦❢ ❜❡♥❡✜ts
✐♥ ❛r❡❛s s✉❝❤ ❛s ♥❡t✇♦r❦✐♥❣✱ ❝❛r❡❡r ❞❡✈❡❧♦♣♠❡♥t✱ ♠❡♠❜❡r ❞✐s❝♦✉♥ts✱ ❛♥❞ t❤❡ ❯♥✐✈❡rs✐t②✬s r❡s♦✉r❝❡s
❢r♦♠ ❛❝❝❡ss t♦ ♦♥❧✐♥❡ ❯❚ ▲✐❜r❛r✐❡s ❛♥❞ ❞✐s❝♦✉♥ts ♦♥ ❝♦♥t✐♥✉✐♥❣ ❡❞✉❝❛t✐♦♥ ❝♦✉rs❡s t♦ t❤❡ ❜✐✲♠♦♥t❤❧②
❛✇❛r❞✲✇✐♥♥✐♥❣ ❆❧❝❛❧❞❡ ❛❧✉♠♥✐ ♠❛❣❛③✐♥❡ ❛♥❞ ✈❡♥❞♦r ❞✐s❝♦✉♥ts✳

▼♦r❡ t❤❛♥ ✾✶✱✵✵✵ ♠❡♠❜❡rs ✇♦r❧❞✇✐❞❡ ❛r❡ ❧✐♥❦❡❞ ♣r♦❢❡ss✐♦♥❛❧❧② ❛♥❞ s♦❝✐❛❧❧② ✐♥ ❛❧❧ ✺✵ st❛t❡s ❛♥❞
♠♦r❡ t❤❛♥ ✺✵ ❝♦✉♥tr✐❡s✳ ❚❤✐s ♣♦✇❡r❢✉❧ ♥❡t✇♦r❦ ✐s r❡♣r❡s❡♥t❡❞ ❜② ❛ ❣❧♦❜❛❧ s②st❡♠ ♦❢ ❝❤❛♣t❡rs✱ ♥❡t✲
✇♦r❦s✱ ❛♥❞ ♦♥❧✐♥❡ s♦❝✐❛❧ ♥❡t✇♦r❦ s✐t❡s ♣♦♣✉❧❛t❡❞ ✇✐t❤ ❚❡①❛s ❊①❡s ✇✐t❤ s✐♠✐❧❛r ✐♥t❡r❡sts✱ ♣r♦❢❡ss✐♦♥s✱
❛♥❞ ▲♦♥❣❤♦r♥ s♣✐r✐t✳ ▼❡♠❜❡rs❤✐♣ ✐s ❛s ❧♦✇ ❛s ✩✷✺ ❢♦r r❡❝❡♥t ❣r❛❞✉❛t❡s✕ s❡❡ t❤❡✐r ♠❡♠❜❡rs❤✐♣
❜❡♥❡✜ts ✇❡❜♣❛❣❡ ❢♦r ❞❡t❛✐❧s✿ ❤tt♣s✿✴✴✇✇✇✳t❡①❛s❡①❡s✳♦r❣✴❥♦✐♥✴❜❡♥❡❢✐ts✳❛s♣①✳

✸✳✷ ❋✐♥❛♥❝✐❛❧ ❙✉♣♣♦rt

●❡♥❡r❛❧ ❞❡❛❞❧✐♥❡s ❢♦r s✉❜♠✐tt✐♥❣ ❛❧❧ ♠❛t❡r✐❛❧s ❢♦r ✜♥❛♥❝✐❛❧ ❛✐❞ ❛r❡ ❉❡❝❡♠❜❡r ✶ ❢♦r s✉♠♠❡r ♦r ❢❛❧❧
❛❞♠✐ss✐♦♥ ❛♥❞ ❖❝t♦❜❡r ✶ ❢♦r s♣r✐♥❣ ❛❞♠✐ss✐♦♥✳ ❍♦✇❡✈❡r✱ s♦♠❡ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠s ❤❛✈❡ ❡❛r❧✐❡r ♦r
❧❛t❡r ❞❡❛❞❧✐♥❡s✳ ❆♣♣❧✐❝❛♥ts ❢♦r ❢❡❧❧♦✇s❤✐♣s ❛♥❞ ♦t❤❡r ❢♦r♠s ♦❢ ✜♥❛♥❝✐❛❧ ❛ss✐st❛♥❝❡ s❤♦✉❧❞ ❝♦♥t❛❝t t❤❡
♣r♦❣r❛♠ ♦❢ ✐♥t❡r❡st t♦ t❤❡♠ ❢♦r ❝✉rr❡♥t ❞❡❛❞❧✐♥❡s✳

❋❡❧❧♦✇s❤✐♣s

❯♥✐✈❡rs✐t② ❢❡❧❧♦✇s❤✐♣s✱ ✇❤✐❝❤ ❛r❡ ❛❞♠✐♥✐st❡r❡❞ t❤r♦✉❣❤ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✱ ❛r❡ ❛✇❛r❞❡❞ t♦ ❜♦t❤
♥❡✇ ❛♥❞ ❝♦♥t✐♥✉✐♥❣ ❣r❛❞✉❛t❡ st✉❞❡♥ts ✐♥ ♠♦st ❛❝❛❞❡♠✐❝ ❛r❡❛s✳ ❙t✉❞❡♥ts ♠✉st ❜❡ ♥♦♠✐♥❛t❡❞ ❜② t❤❡✐r
❣r❛❞✉❛t❡ ❛❞✈✐s❡rs ❢♦r ❛♥② ❢❡❧❧♦✇s❤✐♣ ❛❞♠✐♥✐st❡r❡❞ ❜② t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✳ ❆❞❞✐t✐♦♥❛❧ ✐♥❢♦r♠❛t✐♦♥
♦♥ ❯♥✐✈❡rs✐t② ❢❡❧❧♦✇s❤✐♣s ✐s ♣✉❜❧✐s❤❡❞ ❜② t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s

❯♥✐✈❡rs✐t② r❡❝r✉✐t✐♥❣ ❢❡❧❧♦✇s❤✐♣s ❢♦r ❡♥t❡r✐♥❣ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❛r❡ ❛✇❛r❞❡❞ ♦♥ t❤❡ ❜❛s✐s ♦❢
s❝❤♦❧❛st✐❝ ❡①❝❡❧❧❡♥❝❡ ❛♥❞ ❛❞❡q✉❛t❡ ♣r❡♣❛r❛t✐♦♥ ❢♦r ❣r❛❞✉❛t❡ st✉❞② ✐♥ t❤❡ st✉❞❡♥t✬s ❝❤♦s❡♥ ✜❡❧❞✱ ❛s
s❤♦✇♥ ❜② t❤❡✐r ❛❝❛❞❡♠✐❝ r❡❝♦r❞ ❛♥❞ ❧❡tt❡rs ♦❢ r❡❝♦♠♠❡♥❞❛t✐♦♥✳ ❯♥✐✈❡rs✐t② ❢❡❧❧♦✇s❤✐♣s ❢♦r ❝♦♥t✐♥✉✲
✐♥❣ st✉❞❡♥ts ❛r❡ ❛✇❛r❞❡❞ ♦♥ t❤❡ ❜❛s✐s ♦❢ t❤❡ st✉❞❡♥t✬s r❡❝♦r❞ s✐♥❝❡ ❡♥t❡r✐♥❣ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✱
✐♥❝❧✉❞✐♥❣ ♣❡r❢♦r♠❛♥❝❡ ✐♥ r❡❧❡✈❛♥t ❝♦✉rs❡✇♦r❦ ❛♥❞ r❡s❡❛r❝❤ ♦r ❝r❡❛t✐✈❡ ❛❝t✐✈✐t②✱ ❧❡tt❡rs ♦❢ r❡❝♦♠♠❡♥✲
❞❛t✐♦♥ ❢r♦♠ ❯♥✐✈❡rs✐t② ❢❛❝✉❧t② ♠❡♠❜❡rs✱ ❛♥❞ t❤❡ ❡♥❞♦rs❡♠❡♥t ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r❀ ✜♥❛♥❝✐❛❧
♥❡❡❞ ✐s ❛❧s♦ ❝♦♥s✐❞❡r❡❞✳ ❙♣❡❝✐❛❧ ❡♠♣❤❛s✐s ✐s ❣✐✈❡♥ t♦ t❤❡ q✉❛❧✐t② ♦❢ t❤❡ st✉❞❡♥t✬s ♣r♦❥❡❝t ♣r♦♣♦s❛❧✳

✷✺



❚❤❡r❡ ❛r❡ ❛❞❞✐t✐♦♥❛❧ s♣❡❝✐✜❝ q✉❛❧✐✜❝❛t✐♦♥s ❢♦r ♠❛♥② ♦❢ t❤❡ ❝♦♠♣❡t✐t✐✈❡ ❢❡❧❧♦✇s❤✐♣s ❛✇❛r❞❡❞ ❜② t❤❡
❯♥✐✈❡rs✐t② ❛♥❞ ❜② ❣r❛❞✉❛t❡ ♣r♦❣r❛♠s✳ ●❡♥❡r❛❧❧②✱ ❢❡❧❧♦✇s❤✐♣s r❡q✉✐r❡ ♥♦ s❡r✈✐❝❡ ❢r♦♠ t❤❡ r❡❝✐♣✐❡♥t✳
▼❛❥♦r ❢❡❧❧♦✇s❤✐♣s ♣r♦✈✐❞❡ ❢♦r ♣❛②♠❡♥t ♦❢ ♥❡❛r❧② ❛❧❧ t✉✐t✐♦♥ ✐♥ ❛❞❞✐t✐♦♥ t♦ t❤❡ st✐♣❡♥❞✳

❚❡❛❝❤✐♥❣ ❆ss✐st❛♥ts❤✐♣s

❱❛r✐♦✉s t❡❛❝❤✐♥❣✱ r❡s❡❛r❝❤✱ ❛♥❞ ❛❝❛❞❡♠✐❝ ❛ss✐st❛♥ts❤✐♣s ❛r❡ ❛✇❛r❞❡❞ ❜② t❤❡ ❞❡♣❛rt♠❡♥ts✳ ❚❤❡s❡ ❛♣✲
♣♦✐♥t♠❡♥ts r❡q✉✐r❡ s♣❡❝✐✜❝ s❡r✈✐❝❡✳ ◆♦♥r❡s✐❞❡♥ts ❛♥❞ ✐♥t❡r♥❛t✐♦♥❛❧ st✉❞❡♥ts ✇❤♦ ❤♦❧❞ ❛ss✐st❛♥ts❤✐♣s
♦❢ ❛t ❧❡❛st t✇❡♥t② ❤♦✉rs ❛ ✇❡❡❦ ♠❛② ♣❛② r❡s✐❞❡♥t t✉✐t✐♦♥ ✐❢ t❤❡ ❛ss✐st❛♥ts❤✐♣ ❞✉t✐❡s ❛r❡ r❡❧❛t❡❞ t♦
t❤❡ st✉❞❡♥t✬s ❞❡❣r❡❡ ♣r♦❣r❛♠✳ ❆♥ ❛♣♣❧✐❝❛♥t ♠❛② ✐♥❞✐❝❛t❡ ♦♥ t❤❡ ❛❞♠✐ss✐♦♥ ❛♣♣❧✐❝❛t✐♦♥ t❤❛t t❤❡②
✇♦✉❧❞ ❧✐❦❡ t♦ ❜❡ ❝♦♥s✐❞❡r❡❞ ❜② t❤❡ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠ ❢♦r ❛ t❡❛❝❤✐♥❣ ❛ss✐st❛♥ts❤✐♣ ♦r ❛ r❡s❡❛r❝❤
❛ss✐st❛♥ts❤✐♣✳ ❊♥r♦❧❧❡❞ st✉❞❡♥ts s❤♦✉❧❞ ❛♣♣❧② ❞✐r❡❝t❧② t♦ t❤❡ ❞❡♣❛rt♠❡♥t ✭❣❡♥❡r❛❧❧② t❤❡ ❣r❛❞✉❛t❡
❝♦♦r❞✐♥❛t♦r✮ ✐♥ ✇❤✐❝❤ t❤❡② ✇♦✉❧❞ s❡r✈❡✳

✶st✲②❡❛r ❊♥❣❧✐s❤ ❉❡♣❛rt♠❡♥t ❆ss✐st❛♥ts❤✐♣s ❚❤❡ ❊♥❣❧✐s❤ ❉❡♣❛rt♠❡♥t ❤❛s tr❛❞✐t✐♦♥❛❧❧② ❛❧✲
❧♦✇❡❞ t✇♦ ♦❢ ✐ts ❚❡❛❝❤✐♥❣ ❆ss✐st❛♥t ♣♦s✐t✐♦♥s t♦ ❜❡ ✜❧❧❡❞ t❤r♦✉❣❤ ❈❲●❙✳ ■t ✐s ✐♠♣♦rt❛♥t t♦ ♥♦t❡ t❤❛t
✐❢ ②♦✉ ❛r❡ ❛♥ ✐♥❝♦♠✐♥❣ st✉❞❡♥t ✇❤♦ ❤❛s ❜❡❡♥ ♦✛❡r❡❞ ♦♥❡ ♦❢ t❤❡s❡ ♣♦s✐t✐♦♥s✱ ✐t ✐s ♥♦t ❛ ❣✉❛r❛♥t❡❡❞
♣♦s✐t✐♦♥ ❢♦r ②♦✉r s❡❝♦♥❞ ②❡❛r ♦❢ ❣r❛❞✉❛t❡ st✉❞②✳ ❇❡ ♣r♦❛❝t✐✈❡ ✐♥ s❡❝✉r✐♥❣ ②♦✉r ♦✇♥ ❡♠♣❧♦②♠❡♥t ♦r
❢✉♥❞✐♥❣ ❢♦r ②♦✉r s❡❝♦♥❞ ②❡❛r✳

❚❆s ❛ss✐st ❛ ❢❛❝✉❧t② ♠❡♠❜❡r ✐♥ ❛ ❧❛r❣❡ ❧❡❝t✉r❡ s❡❝t✐♦♥✱ ✉s✉❛❧❧② ❛ s♦♣❤♦♠♦r❡✲❧❡✈❡❧ s✉r✈❡② ♦❢ ❆♠❡r✲
✐❝❛♥✱ ❇r✐t✐s❤ ♦r ❲♦r❧❞ ❧✐t❡r❛t✉r❡✱ ❜② ❧❡❛❞✐♥❣ ✇❡❡❦❧② ❞✐s❝✉ss✐♦♥ s❡❝t✐♦♥s✱ ❣r❛❞✐♥❣ st✉❞❡♥t ♣❛♣❡rs✱ ❛♥❞
❤♦❧❞✐♥❣ ❝♦♥❢❡r❡♥❝❡ ❤♦✉rs ✇✐t❤ st✉❞❡♥ts t♦ ❞✐s❝✉ss t❤❡✐r ♣❛♣❡rs✳ ■♥ ❛❞❞✐t✐♦♥ t♦ ❛tt❡♥❞✐♥❣ ❡❛❝❤ ❝❧❛ss✱
❚❆s ♠❡❡t r❡❣✉❧❛r❧② ✇✐t❤ t❤❡✐r ❢❛❝✉❧t② s✉♣❡r✈✐s♦r✳

■❢ ②♦✉ ❤❛✈❡ ❜❡❡♥ ♦✛❡r❡❞ ❛ ❚❡❛❝❤✐♥❣ ❆ss✐st❛♥ts❤✐♣ t❤r♦✉❣❤ t❤❡ ❊♥❣❧✐s❤ ❉❡♣❛rt♠❡♥t✱ ②♦✉ ❤❛✈❡
t✇♦ ✐♠♣♦rt❛♥t ✐♥✐t✐❛❧ ❝♦♥t❛❝ts ❢♦r ♠❛tt❡rs s✉❝❤ ❛s ❝♦✉rs❡ ❛ss✐❣♥♠❡♥t✱ ❛♣♣♦✐♥t♠❡♥t ♣❛♣❡r✇♦r❦✱ ❛♥❞
❛❞✈✐s✐♥❣ ❢♦r ❚❆s✳ ❈♦♥t❛❝t ❡✐t❤❡r ♦✈❡r ❡✲♠❛✐❧ ✇✐t❤ ❛♥② q✉❡st✐♦♥s ♦r ❝♦♥❝❡r♥s✿

❆♠② ❙t❡✇❛rt✱ ●r❛❞✉❛t❡ Pr♦❣r❛♠ ❈♦♦r❞✐♥❛t♦r ■ ✭❛♠②✳❞✳st❡✇❛rt❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✮

P❛tr✐❝✐❛ ❙❝❤❛✉❜✱ ●r❛❞✉❛t❡ Pr♦❣r❛♠ ❈♦♦r❞✐♥❛t♦r ■■ ✭❣r❛❞❡♥❣❅✉ts✳❝❝✳✉t❡①❛s✳❡❞✉✮

❨♦✉ ♠❛② ❛❧s♦ tr② st♦♣♣✐♥❣ ❜② t❤❡ ❊♥❣❧✐s❤ ●r❛❞✉❛t❡ ❖✣❝❡✱ ❤♦✉s❡❞ ✐♥ ✷✶✵ ❈❛❧❤♦✉♥ ❍❛❧❧✸✹✱ ❢♦r ❛
s❤♦rt ❛♣♣♦✐♥t♠❡♥t ❜❡t✇❡❡♥ ✽✿✵✵❛♠ ❛♥❞ ✺✿✵✵♣♠✱ ▼♦♥❞❛② t❤r♦✉❣❤ ❋r✐❞❛②✳

●r❛❞✉❛t❡ ❙t✉❞❡♥t Pr♦❢❡ss✐♦♥❛❧ ❉❡✈❡❧♦♣♠❡♥t ❆✇❛r❞s

❚❤❡s❡ ❛✇❛r❞s ♣r♦✈✐❞❡ s✉♣♣♦rt ❢♦r st✉❞❡♥ts t♦ ❛tt❡♥❞ ♠❛❥♦r ♣r♦❢❡ss✐♦♥❛❧ ♠❡❡t✐♥❣s ❛t ✇❤✐❝❤ t❤❡②
♣r❡s❡♥t ❛♥ ♦r✐❣✐♥❛❧ ♣❛♣❡r ❜❛s❡❞ ♦♥ t❤❡✐r r❡s❡❛r❝❤✳ ❚❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❛❧❧♦❝❛t❡s tr❛✈❡❧ ❢✉♥❞s t♦
❡❛❝❤ ❞❡♣❛rt♠❡♥t ♦r ♣r♦❣r❛♠✳ ❙t✉❞❡♥ts ❝❛♥ ❝♦♥t❛❝t t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛✲
t♦r ❢♦r s❡❧❢✲♥♦♠✐♥❛t✐♦♥✱ ❛♥❞ ✉♥❞❡r t❤❡✐r ❛♣♣r♦✈❛❧ t❤❡ ❛♣♣❧✐❝❛t✐♦♥ ✇✐❧❧ ❜❡ s❡♥t t♦ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✳

❋♦r tr❛✈❡❧ ❞✉r✐♥❣✿ ❆♣♣❧✐❝❛t✐♦♥ s✉❜♠✐ss✐♦♥ ♣❡r✐♦❞✿ ❉❡❛❞❧✐♥❡ t♦ r❡q✉❡st ♣❛②♠❡♥t✿
❋❛❧❧ s❡♠❡st❡r ❙❡♣t❡♠❜❡r ✶ ✲ ❉❡❝❡♠❜❡r ✶✺ ❏❛♥✉❛r② ✸✶
❙♣r✐♥❣ s❡♠❡st❡r ❉❡❝❡♠❜❡r ✶✻ ✲ ❆♣r✐❧ ✸✵ ▼❛② ✸✶
❙✉♠♠❡r s❡♠❡st❡r ▼❛② ✶ ✲ ❏✉♥❡ ✸✵ ❏✉❧② ✸✶

❚❤❡s❡ ❛r❡ ✜r♠ ❞❡❛❞❧✐♥❡s✳ ❆✇❛r❞s ❢♦r ❢❛❧❧✱ s♣r✐♥❣✱ ♦r s✉♠♠❡r ♠❡❡t✐♥❣s ♥♦t s✉❜♠✐tt❡❞ ❜② t❤❡ ❛♣✲
♣r♦♣r✐❛t❡ ❞❡♣❛rt♠❡♥t❛❧ ❞❡❛❞❧✐♥❡ ✇✐❧❧ ♥♦t ❜❡ ❛❝❝❡♣t❡❞✳ P❛②♠❡♥ts ♥♦t r❡q✉❡st❡❞ ❜② t❤❡ ❛♣♣r♦♣r✐❛t❡

✸✹❋✐♥❞ ❛♥ ✐♥❢♦r♠❛t✐♦♥❛❧ ♣❛❣❡ ❛♥❞ ♠❛♣ ♦❢ ❈❆▲ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴❝❛❧✳❤t♠❧

✷✻



st✉❞❡♥t ❞❡❛❞❧✐♥❡ ✇✐❧❧ ♥♦t ❜❡ ♣r♦❝❡ss❡❞✳ ■♥❝♦♠♣❧❡t❡ ❛♣♣❧✐❝❛t✐♦♥s ✇✐❧❧ ♥♦t ❜❡ ❛❝❝❡♣t❡❞✳ ❊✈✐❞❡♥❝❡ ♦❢
❛❝❝❡♣t❛♥❝❡ ❛♥❞ ❛♥ ❛❜str❛❝t ♠✉st ❜❡ ❛tt❛❝❤❡❞✳

❘❡❣✐str❛t✐♦♥ ✐s r❡q✉✐r❡❞ ❞✉r✐♥❣ t❤❡ s❡♠❡st❡r t❤❡ ❢✉♥❞s ❛r❡ t♦ ❜❡ ✉s❡❞✳ ❙✉♠♠❡r r❡❣✐str❛t✐♦♥ ✇✐❧❧
❜❡ ✇❛✐✈❡❞ ✐❢ t❤❡ st✉❞❡♥t ✇❛s r❡❣✐st❡r❡❞ ❢♦r t❤❡ ♣r✐♦r s♣r✐♥❣ s❡♠❡st❡r✳

P❧❡❛s❡ ♥♦t❡ t❤❛t st✉❞❡♥ts ♠❛② s✉❜♠✐t ❛♥ ❛♣♣❧✐❝❛t✐♦♥ ❢♦r s❡❧❢✲♥♦♠✐♥❛t✐♦♥ t♦ ❈❲●❙ ❛s s♦♦♥ ❛s
t❤❡ ❛❜str❛❝t ❤❛s ❜❡❡♥ ❛❝❝❡♣t❡❞ ❢♦r ♣r❡s❡♥t❛t✐♦♥✳ ❖♥❝❡ t❤❡ ❛✇❛r❞ ✐s ❛♣♣r♦✈❡❞ ❜② t❤❡ ●r❛❞✉❛t❡
❙❝❤♦♦❧✱ t❤❡ st✉❞❡♥t ♠❛② r❡q✉❡st ♣❛②♠❡♥t ✐♥ ❛❞✈❛♥❝❡ ♦❢ tr❛✈❡❧✳

❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛♥❞ t❤❡ ✳♣❞❢ ❛♣♣❧✐❝❛t✐♦♥ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♦❣s✴❢✉♥❞✐♥❣✴

tr❛✈❡❧✳❤t♠❧✳

❚r❛✈❡❧ ❢✉♥❞✐♥❣ t❤r♦✉❣❤ ❈❲●❙

❆❢t❡r ❛♣♣❧②✐♥❣ ❢♦r ❢✉♥❞s t❤r♦✉❣❤ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✱ st✉❞❡♥ts ❛r❡ ❡♥❝♦✉r❛❣❡❞ t♦ ❛♣♣❧② t❤r♦✉❣❤
t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✳ ❆♥ ❛♣♣❧✐❝❛t✐♦♥ ❢♦r♠ ✐s ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ ❆♣♣❡♥❞✐❝❡s
✭❜❡❣✐♥♥✐♥❣ ♦♥ ♣❛❣❡ ✹✼✮ ♦r ❝❛♥ ❜❡ ♦❜t❛✐♥❡❞ t❤r♦✉❣❤ t❤❡ ❣r❛❞✉❛t❡ ❝♦♦r❞✐♥❛t♦r✳

❚❤❡s❡ r❡q✉❡sts ❛r❡ t②♣✐❝❛❧❧② ❛♣♣r♦✈❡❞ ❛t ❛ r❛t❡ ♦❢ ✩✷✺✵ ❢♦r st✉❞❡♥ts ❞❡♣❡♥❞✐♥❣ ♦♥ t❤❡ st❛t❡ ♦❢
t❤❡ st✉❞❡♥t tr❛✈❡❧ ❛❝❝♦✉♥t ❛♥❞ ❣✐✈❡♥ t❤❛t t❤❡ tr✐♣ ✐♥ q✉❡st✐♦♥ ✐s ❢♦r ❛♥ ❛♣♣r♦♣r✐❛t❡ ❡✈❡♥t ✭s✉❝❤
❛s ♣r❡s❡♥t✐♥❣ ❛t ❛♥ ❛❝❛❞❡♠✐❝ ❝♦♥❢❡r❡♥❝❡✲ s❡❡ ✶✳✸ ♦♥ ♣❛❣❡ ✽ ❢♦r ♠♦r❡ ♦♥ ❛♣♣❧②✐♥❣ t♦ ❝♦♥❢❡r❡♥❝❡s✮✳
❯♥❞❡r s♣❡❝✐❛❧ ❝✐r❝✉♠st❛♥❝❡s✱ ♠♦r❡ ❢✉♥❞✐♥❣ ♠❛② ❜❡ ❛✇❛r❞❡❞✳

❆❞❞✐t✐♦♥❛❧ ❋✐♥❛♥❝✐❛❧ ❆✐❞

❚❤❡ ❖✣❝❡ ♦❢ ❙t✉❞❡♥t ❋✐♥❛♥❝✐❛❧ ❙❡r✈✐❝❡s ♦✛❡rs ✜♥❛♥❝✐❛❧ ❛ss✐st❛♥❝❡ ✐♥ t❤❡ ❢♦r♠ ♦❢ ❣✐❢t ❛✐❞✱ ✇❤✐❝❤
✐♥❝❧✉❞❡s ❣r❛♥ts ❛♥❞ s❝❤♦❧❛rs❤✐♣s✱ ❛♥❞ s❡❧❢✲❤❡❧♣ ❛✐❞✱ ✇❤✐❝❤ ✐♥❝❧✉❞❡s st✉❞❡♥t ❡♠♣❧♦②♠❡♥t ♣r♦❣r❛♠s
❛♥❞ ❧♦♥❣✲t❡r♠ ❧♦❛♥s✸✺✳ ■♥❢♦r♠❛t✐♦♥ ✐s ❛❧s♦ ❛✈❛✐❧❛❜❧❡ ❜② ♠❛✐❧ ❢r♦♠ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✱
❖✣❝❡ ♦❢ ❙t✉❞❡♥t ❋✐♥❛♥❝✐❛❧ ❙❡r✈✐❝❡s✱ P ❖ ❇♦① ✼✼✺✽✱ ❆✉st✐♥ ❚❳ ✼✽✼✶✸✲✼✼✺✽✳

❙t✉❞❡♥ts ❛❧s♦ ❤❛✈❡ t❤❡ ♦♣♣♦rt✉♥✐t② t♦ ❛♣♣❧② ❢♦r ❢✉♥❞✐♥❣ ❢r♦♠ t❤❡ ❢❡❞❡r❛❧ ❣♦✈❡r♥♠❡♥t ❜② ✉s✐♥❣ t❤❡
❋❡❞❡r❛❧ ❆♣♣❧✐❝❛t✐♦♥ ❢♦r ❙t✉❞❡♥t ❋✐♥❛♥❝✐❛❧ ❆✐❞ ✭❋❆❋❙❆✮✳ ❆✐❞ ♣❛❝❦❛❣❡s ❢r♦♠ t❤❡ ❋❆❋❙❆ ❝❛♥ ✐♥❝❧✉❞❡
❣r❛♥ts✱ ❢❡❧❧♦✇s❤✐♣s✱ ❧♦❛♥s✱ ❛♥❞ ✇♦r❦ st✉❞②✳ ❙❡❡ ❤tt♣✿✴✴✇✇✇✳❢❛❢s❛✳❣♦✈ ❢♦r ❞❡t❛✐❧s ❛♥❞ ❞❡❛❞❧✐♥❡s✳

✸✳✸ ❉✉❛❧ ❉❡❣r❡❡ Pr♦❣r❛♠s

❉✉❛❧ ❞❡❣r❡❡ ♣r♦❣r❛♠s ❛r❡ str✉❝t✉r❡❞ s♦ t❤❛t ❛ st✉❞❡♥t ❝❛♥ ♣✉rs✉❡ ❣r❛❞✉❛t❡ ✇♦r❦ ❛t t❤❡ ❯♥✐✈❡rs✐t②
✐♥ t✇♦ ✜❡❧❞s ❛♥❞ ❢✉❧✜❧❧ t❤❡ r❡q✉✐r❡♠❡♥ts ♦❢ t✇♦ ❞❡❣r❡❡s❀ ✐♥ ♣r♦❣r❛♠s ❧❡❛❞✐♥❣ t♦ t✇♦ ♠❛st❡r✬s ❞❡❣r❡❡s✱
t❤❡ ❞❡❣r❡❡s ❛r❡ ❛✇❛r❞❡❞ s✐♠✉❧t❛♥❡♦✉s❧②✳ ❚♦ ❡♥t❡r ❛ ❞✉❛❧ ♣r♦❣r❛♠✱ t❤❡ st✉❞❡♥t ♠✉st ❜❡ ❛❝❝❡♣t❡❞ ❜②
❜♦t❤ ♦❢ t❤❡ ✐♥❞✐✈✐❞✉❛❧ ♣r♦❣r❛♠s✳

▼❙■❙ ✐♥ ■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s

❚❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❛♥❞ t❤❡ ❙❝❤♦♦❧ ♦❢ ■♥❢♦r♠❛t✐♦♥ ♦✛❡r ❛ ❞✉❛❧ ♣r♦❣r❛♠
❧❡❛❞✐♥❣ t♦ t❤❡ ▼❛st❡r ♦❢ ❆rts ✇✐t❤ ❛ ♠❛❥♦r ✐♥ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r st✉❞✐❡s ❛♥❞ t❤❡ ▼❛st❡r ♦❢ ❙❝✐✲
❡♥❝❡ ✐♥ ■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s✳ ❚❤✐s t❤r❡❡✲②❡❛r ♣r♦❣r❛♠ ❝♦♠❜✐♥❡s tr❛✐♥✐♥❣ ✐♥ ✐♥❢♦r♠❛t✐♦♥ st✉❞✐❡s ✇✐t❤
st✉❞② ♦❢ t❤❡ r♦❧❡ t❤❛t ❣❡♥❞❡r ♣❧❛②s ✐♥ s❤❛♣✐♥❣ s♦❝✐❡t②✳

✸✺❚❤❡s❡ ♣r♦❣r❛♠s ❛r❡ ❞❡s❝r✐❜❡❞ ✐♥ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❈❛t❛❧♦❣✱ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳
✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✾✲✶✵✴❝❤✵✺✴❣✐✵✾✳❝❤✵✺❛✳❤t♠❧★st✉❞❡♥t✲❢✐♥❛♥❝✐❛❧✲s❡r✈✐❝❡s✳ ▼♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ✜✲
♥❛♥❝✐❛❧ ❛✐❞ ✐s ♣✉❜❧✐s❤❡❞ ❜② ❙t✉❞❡♥t ❋✐♥❛♥❝✐❛❧ ❙❡r✈✐❝❡s✱ ❢♦✉♥❞ ♦♥❧✐♥❡ ❤❡r❡✿ ❤tt♣✿✴✴❢✐♥❛✐❞✳✉t❡①❛s✳❡❞✉✴✳

✷✼



❙t✉❞❡♥ts s❡❡❦✐♥❣ ❛❞♠✐ss✐♦♥ t♦ t❤❡ ❞✉❛❧ ❞❡❣r❡❡ ♣r♦❣r❛♠ ♠✉st ❛♣♣❧② t❤r♦✉❣❤ t❤❡ ●r❛❞✉❛t❡ ❛♥❞
■♥t❡r♥❛t✐♦♥❛❧ ❆❞♠✐ss✐♦♥s ❈❡♥t❡r✳ ❙t✉❞❡♥ts ♠✉st ❜❡ ❛❝❝❡♣t❡❞ ❜② ❡❛❝❤ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠ ✐♥ ♦r❞❡r
t♦ ❜❡ ❛❞♠✐tt❡❞ t♦ t❤❡ ❞✉❛❧ ♣r♦❣r❛♠✳ ▲✐❦❡ ❛❧❧ ♦t❤❡r ❣r❛❞✉❛t❡ ❛♣♣❧✐❝❛♥ts✱ t❤❡ st✉❞❡♥t ✐s r❡s♣♦♥s✐❜❧❡
❢♦r s✉❜♠✐tt✐♥❣ ❛♥② ❛❞❞✐t✐♦♥❛❧ ✐♥❢♦r♠❛t✐♦♥ r❡q✉✐r❡❞ ❜② t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ❢♦r ❡❛❝❤
♣r♦❣r❛♠✳

❙t✉❞❡♥ts ♠✉st ❝♦♠♣❧❡t❡ ❛t ❧❡❛st s✐①t②✲♦♥❡ s❡♠❡st❡r ❤♦✉rs ♦❢ ❝♦✉rs❡✇♦r❦✱ ✐♥❝❧✉❞✐♥❣ ❡✐t❤❡r ❛ ♣r♦✲
❢❡ss✐♦♥❛❧ r❡♣♦rt ♦r ❛ t❤❡s✐s s✉♣❡r✈✐s❡❞ ❜② ❛ ❢❛❝✉❧t② ♠❡♠❜❡r ❢r♦♠ ❡✐t❤❡r t❤❡ ❙❝❤♦♦❧ ♦❢ ■♥❢♦r♠❛t✐♦♥
♦r t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✳ ❆❧❧ st✉❞❡♥ts ♠✉st ❝♦♠♣❧❡t❡ ❡✐❣❤t ❝♦r❡ ❝♦✉rs❡s✿

❲●❙ ✸✾✵✱ ❋♦✉♥❞❛t✐♦♥s ■✿ ■♥tr♦❞✉❝t✐♦♥ t♦ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s
❲●❙ ✸✾✶✱ ❋♦✉♥❞❛t✐♦♥s ■■✿ ❋❡♠✐♥✐st ❚❤❡♦r✐❡s
❲●❙✸✾✷✱ ❋♦✉♥❞❛t✐♦♥s ■■■✿ ❘❡s❡❛r❝❤ ❙❡♠✐♥❛r ♦♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s

■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✶✽✵❏✱ ■♥tr♦❞✉❝t✐♦♥ t♦ ■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s
■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✸✽✷❈✱ ❯♥❞❡rst❛♥❞✐♥❣ ❛♥❞ ❙❡r✈✐♥❣ ❯s❡rs
■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✸✽✹❈✱ ❖r❣❛♥✐③✐♥❣ ❛♥❞ Pr♦✈✐❞✐♥❣ ❆❝❝❡ss t♦ ■♥❢♦r♠❛t✐♦♥
■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✸✽✼❈✱ ▼❛♥❛❣✐♥❣ ■♥❢♦r♠❛t✐♦♥ ❙❡r✈✐❝❡s ❛♥❞ ❖r❣❛♥✐③❛t✐♦♥s
■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✸✾✼❈✱ ■♥tr♦❞✉❝t✐♦♥ t♦ ❘❡s❡❛r❝❤ ✐♥ ■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s

■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s ✸✽✺❚ ♦r ❲●❙ ✸✾✸✱ ●❡♥❞❡r✱ ❚❡❝❤♥♦❧♦❣②✱ ❛♥❞ ■♥❢♦r♠❛t✐♦♥✱ ♦r ❛♥ ❡q✉✐✈❛❧❡♥t
❛s ❞❡t❡r♠✐♥❡❞ ✐♥ ❝♦♥❥✉♥❝t✐♦♥ ✇✐t❤ t❤❡ ♣r♦❣r❛♠s✬ ●r❛❞✉❛t❡ ❆❞✈✐s♦rs✳

❚❤❡ st✉❞❡♥t ♠✉st ❛❧s♦ ❝♦♠♣❧❡t❡ t❤r❡❡ ♦r ❢♦✉r ❛❞❞✐t✐♦♥❛❧ ❝♦✉rs❡s r❡❧❛t❡❞ t♦ ✇♦♠❡♥✱ ❣❡♥❞❡r✱
s❡①✉❛❧✐t②✱ ♦r ❢❡♠✐♥✐s♠ ❛♥❞ t❛✉❣❤t ❜② ❢❛❝✉❧t② ♠❡♠❜❡rs ❛✣❧✐❛t❡❞ ✇✐t❤ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞
●❡♥❞❡r ❙t✉❞✐❡s✱ ✐♥❝❧✉❞✐♥❣ ❢❛❝✉❧t② ♠❡♠❜❡rs ❢r♦♠ t❤❡ ❙❝❤♦♦❧ ♦❢ ■♥❢♦r♠❛t✐♦♥✳ ❉❡t❛✐❧s ❛r❡ ❛✈❛✐❧❛❜❧❡
❢r♦♠ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ♦❢ ❡✐t❤❡r ♣r♦❣r❛♠✳

❉❡❛❞❧✐♥❡s ❢♦r ❛♣♣❧✐❝❛t✐♦♥✿

❙t✉❞❡♥ts ❙❡❡❦✐♥❣ ❆❝❛❞❡♠✐❝ ❆✇❛r❞s✿ ❙t✉❞❡♥ts ◆♦t ❙❡❡❦✐♥❣ ❆❝❛❞❡♠✐❝ ❆✇❛r❞s✿

❙❡♠❡st❡r ❉❡❛❞❧✐♥❡

❋❛❧❧ ❏❛♥✉❛r② ✶✺
❙♣r✐♥❣ ❏❛♥✉❛r② ✶✺

❙❡♠❡st❡r ❉❡❛❞❧✐♥❡

❋❛❧❧ ❏❛♥✉❛r② ✶✺
❙♣r✐♥❣ ❙❡♣t❡♠❜❡r ✶

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❛♣♣❧✐❝❛t✐♦♥ ♣r♦❝❡❞✉r❡s t♦ t❤❡ ✐❙❝❤♦♦❧✱ s❡❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✐s❝❤♦♦❧✳
✉t❡①❛s✳❡❞✉✴❛❞♠✐ss✐♦♥s✴♠❛st❡rs✳♣❤♣✳

▼P❆✛ ✐♥ P✉❜❧✐❝ ❆✛❛✐rs

❚❤✐s t❤r❡❡✲②❡❛r ❞❡❣r❡❡ ♣r♦❣r❛♠ ✐s ♦✛❡r❡❞ ❜② t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ✭❲●❙✮
❛♥❞ t❤❡ ▲❇❏ ❙❝❤♦♦❧ ✭▲❇❏✮ ❛t t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✳ ❚❤❡ ❉✉❛❧ ❉❡❣r❡❡ Pr♦❣r❛♠ r❡✲
s♣♦♥❞s t♦ ❛♥ ✐♥❝r❡❛s❡❞ ♥❡❡❞ ✐♥ t❤❡ ♣✉❜❧✐❝✱ ♥♦♥♣r♦✜t ❛♥❞ ♣r✐✈❛t❡ s❡❝t♦rs ❢♦r s♣❡❝✐❛❧✐sts ✇❤♦ ❤❛✈❡
❛❞✈❛♥❝❡❞ tr❛✐♥✐♥❣ ✐♥ ♣♦❧✐❝② ❛♥❛❧②s✐s ❛♥❞ ❧❡❛❞❡rs❤✐♣ ❛♥❞ ♠❛♥❛❣❡♠❡♥t s❦✐❧❧s✱ ❛s ✇❡❧❧ ❛ ❝♦♠♣r❡❤❡♥s✐✈❡
✉♥❞❡rst❛♥❞✐♥❣ ♦❢ ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r ✐ss✉❡s✳ ❆♣♣❧✐❝❛♥ts ❢♦r t❤❡ ❉✉❛❧ ❉❡❣r❡❡ Pr♦❣r❛♠ ♠✉st ♠❡❡t
t❤❡ ❣❡♥❡r❛❧ ❛❞♠✐ss✐♦♥ ❝r✐t❡r✐❛ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❛♥❞ t❤❡ ❛❞♠✐ss✐♦♥ ❝r✐t❡r✐❛ ❢♦r ❜♦t❤ t❤❡ ▲❇❏
❙❝❤♦♦❧ ❛♥❞ t❤❡ ❈❡♥t❡r ❢♦r ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✳ ❙t✉❞❡♥ts ✐♥ t❤❡ ♣r♦❣r❛♠ ✇✐❧❧ ❜❡ ❛❜❧❡ t♦
❝♦♠♣❧❡t❡ ❜♦t❤ ❞❡❣r❡❡s ✐♥ t❤r❡❡ ❛❝❛❞❡♠✐❝ ②❡❛rs ✇✐t❤ ❛ t♦t❛❧ ♦❢ ✻✸ ❝r❡❞✐t ❤♦✉rs✳

✷✽



❙t✉❞❡♥ts ♣✉rs✉✐♥❣ t❤❡ ❞✉❛❧ ❞❡❣r❡❡ ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❛♥❞ P✉❜❧✐❝ ❆✛❛✐rs ♠✉ ❝♦♠✲
♣❧❡t❡ ♦♥❡ P♦❧✐❝② ❘❡s❡❛r❝❤ Pr♦❥❡❝t ❛♥❞ ✇r✐t❡ ❛ t❤❡s✐s ✉♥❞❡r t❤❡ s✉♣❡r✈✐s✐♦♥ ♦❢ ❲●❙ ❢❛❝✉❧t②✳ ❆❧❧
st✉❞❡♥ts ♠✉st ❝♦♠♣❧❡t❡ ❡✐❣❤t ❝♦r❡ ❝♦✉rs❡s ♦✛❡r❡❞ ❜❡t✇❡❡♥ t❤❡ ♣r♦❣r❛♠s✿

❲●❙ ✸✾✵✱ ❋♦✉♥❞❛t✐♦♥s ■✿ ■♥tr♦❞✉❝t✐♦♥ t♦ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s
❲●❙ ✸✾✶✱ ❋♦✉♥❞❛t✐♦♥s ■■✿ ❋❡♠✐♥✐st ❚❤❡♦r✐❡s
❲●❙ ✸✾✷✱ ❋♦✉♥❞❛t✐♦♥s ■■■✿ ❘❡s❡❛r❝❤ ❙❡♠✐♥❛r ♦♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s

P❆ ✻✽✷✱ P♦❧✐❝② ❘❡s❡❛r❝❤ Pr♦❥❡❝t
P❆ ✸✾✸❑✱ ❆♣♣❧✐❡❞ ▼✐❝r♦❡❝♦♥♦♠✐❝s ❢♦r P♦❧✐❝② ❆♥❛❧②s✐s
P❆ ✸✾✼✱ ■♥tr♦❞✉❝t✐♦♥ t♦ ◗✉❛♥t✐t❛t✐✈❡ ❆♥❛❧②s✐s
P❆ ✸✽✸❈✱ P♦❧✐t✐❝s ❛♥❞ Pr♦❝❡ss
P❆ ✸✽✹❈✱ ❆❞✈❛♥❝❡❞ ▼❛♥❛❣❡♠❡♥t

❆❞❞✐t✐♦♥❛❧❧②✱ st✉❞❡♥ts ❛r❡ r❡q✉✐r❡❞ t♦ ❝♦♠♣❧❡t❡ ❲●❙ ✻✾✽❆ ❛♥❞ ✻✾✽❇✱ ❚❤❡s✐s✱ ❜② ✇r✐t✐♥❣ ❛ ♠❛s✲
t❡r✬s t❤❡s✐s ✉♥❞❡r t❤❡ s✉♣❡r✈✐s✐♦♥ ♦❢ ❲●❙ ❢❛❝✉❧t②✳

❚❤❡ t♦t❛❧ ❝♦r❡ ♦❢ ❜♦t❤ ♣r♦❣r❛♠s ✐s ❛ t♦t❛❧ ♦❢ ✸✸ ❝r❡❞✐t ❤♦✉rs✳ ■♥ ❛❞❞✐t✐♦♥ t♦ t❤❡ ❝♦r❡ ❝♦✉rs❡s
❛❜♦✈❡✱ st✉❞❡♥ts ♠❛② ♣✉rs✉❡ ❛ ✈❛r✐❡t② ♦❢ ❡❧❡❝t✐✈❡s ✭✸✵ ❝r❡❞✐t ❤♦✉rs✮ ♦❢ t❤❡✐r ❝❤♦♦s✐♥❣ ❢r♦♠ ❛❞❞✐t✐♦♥❛❧
❝♦✉rs❡s ♦✛❡r❡❞ ❜② t❤❡ ▲❇❏ ❙❝❤♦♦❧✱ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s✱ ❛♥❞ ♦t❤❡r ❞❡♣❛rt♠❡♥ts ❛❝r♦ss
❝❛♠♣✉s ❛♥❞ ❛♣♣r♦✈❡❞ ❜② ❜♦t❤ ❣r❛❞✉❛t❡ ❛❞✈✐s♦rs✳ ❉❡t❛✐❧s ❛r❡ ❛✈❛✐❧❛❜❧❡ ❢r♦♠ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r
♦❢ ❡✐t❤❡r ♣r♦❣r❛♠✳

❋♦r ❛❧❧ st✉❞❡♥ts ❛♣♣❧②✐♥❣ ❢♦r ❢❛❧❧ ❛❞♠✐ss✐♦♥✱ t❤❡ ❯♥✐✈❡rs✐t② ❜❡❣✐♥s ❛❝❝❡♣t✐♥❣ ❛♣♣❧✐❝❛t✐♦♥s ✐♥
♠✐❞✲❙❡♣t❡♠❜❡r ❛♥❞ ❤❛s s❡t ❛ ❞❡❛❞❧✐♥❡ ♦❢ ❏❛♥✉❛r② ✺ ❢♦r s✉❜♠✐tt✐♥❣ ❛♣♣❧✐❝❛t✐♦♥ ♠❛t❡r✐❛❧s✳ ❆❧❧
❢❛❧❧ ❛♣♣❧✐❝❛♥ts ✇❤♦ ❛♣♣❧② ❛s ❢✉❧❧ t✐♠❡ st✉❞❡♥ts ❛r❡ ❛✉t♦♠❛t✐❝❛❧❧② r❡✈✐❡✇❡❞ ❢♦r ❢❡❧❧♦✇s❤✐♣ ❛✇❛r❞
❝♦♥s✐❞❡r❛t✐♦♥✳ ◆♦ ❛❞❞✐t✐♦♥❛❧ s❝❤♦❧❛rs❤✐♣ ❛♣♣❧✐❝❛t✐♦♥ ✐s r❡q✉✐r❡❞✳

❚❤❡ ▲❇❏ ❙❝❤♦♦❧ ❛❝❝❡♣ts ❛♣♣❧✐❝❛t✐♦♥s ❢♦r s♣r✐♥❣ ❛❞♠✐ss✐♦♥ ❢r♦♠ ♣❛rt✲t✐♠❡ ❛♥❞ ♠✐❞✲❝❛r❡❡r ▼P❆✛
st✉❞❡♥ts ♦♥❧②❀ t❤❡ ❛♣♣❧✐❝❛t✐♦♥ ❞❡❛❞❧✐♥❡ ❢♦r s♣r✐♥❣ ❛❞♠✐ss✐♦♥ ✐s ❖❝t♦❜❡r ✶✳ ❙♣r✐♥❣ ❛♣♣❧✐❝❛♥ts ❛r❡
♥♦t ❡❧✐❣✐❜❧❡ ❢♦r ❢❡❧❧♦✇s❤✐♣ ❝♦♥s✐❞❡r❛t✐♦♥✳

❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❛♣♣❧②✐♥❣ t♦ t❤❡ ▲❇❏ s❝❤♦♦❧ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❧❜❥✴

❞❡❣r❡❡♣r♦❣r❛♠s✴♠♣❛❢❢✴❛❞♠✐ss✐♦♥s✳s

✹ ❘❡s❡❛r❝❤ ❛♥❞ ❖✉tr❡❛❝❤

✹✳✶ ▲✐❜r❛r✐❡s

❚❤❡ ❧✐❜r❛r✐❡s ♦❢ t❤❡ ❯♥✐✈❡rs✐t②✸✻ ❛r❡ ❛ r❡s♦✉r❝❡ ❝❡♥t❡r ❢♦r ❚❡①❛s ❛♥❞ t❤❡ ❙♦✉t❤✇❡st✱ ❛s ✇❡❧❧ ❛s ❛
♥❛t✐♦♥❛❧ r❡s♦✉r❝❡ ❝❡♥t❡r ❢♦r ❧✐❜r❛r② ♠❛t❡r✐❛❧s ♦♥ ▲❛t✐♥ ❆♠❡r✐❝❛✱ ❚❡①❛s✱ t❤❡ ❤✐st♦r② ♦❢ t❤❡ ❆♠❡r✐❝❛♥
❙♦✉t❤ ❛♥❞ ❲❡st✱ ❛♥❞ ♥✐♥❡t❡❡♥t❤✲ ❛♥❞ t✇❡♥t✐❡t❤✲❝❡♥t✉r② ❇r✐t✐s❤✱ ❋r❡♥❝❤✱ ❛♥❞ ❆♠❡r✐❝❛♥ ❧✐t❡r❛t✉r❡✳
▲✐❜r❛r✐❡s ✐♥❝❧✉❞❡ t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ▲✐❜r❛r✐❡s✱ t❤❡ ❉♦❧♣❤ ❇r✐s❝♦❡ ❈❡♥t❡r ❢♦r ❆♠❡r✐❝❛♥ ❍✐st♦r②✱
t❤❡ ❍❛rr② ❘❛♥s♦♠ ❍✉♠❛♥✐t✐❡s ❘❡s❡❛r❝❤ ❈❡♥t❡r✱ ❛♥❞ t❤❡ ❏♦s❡♣❤ ❉✳ ❏❛♠❛✐❧ ❈❡♥t❡r ❢♦r ▲❡❣❛❧ ❘❡✲
s❡❛r❝❤✿ ❚❛r❧t♦♥ ▲❛✇ ▲✐❜r❛r②✳ ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ▲✐❜r❛r✐❡s ❛r❡ t❤❡ P❡rr②✲❈❛st❛ñ❡❞❛ ▲✐❜r❛r②✱
t❤❡ ◆❡tt✐❡ ▲❡❡ ❇❡♥s♦♥ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ❈♦❧❧❡❝t✐♦♥✱ t❤❡ ❆✉❞✐♦ ❱✐s✉❛❧ ▲✐❜r❛r②✱ s✐① s❝✐❡♥❝❡ ❛♥❞ t❡❝❤✲
♥♦❧♦❣② ❧✐❜r❛r✐❡s✱ ❛♥❞ s❡✈❡r❛❧ ♦t❤❡r ❜r❛♥❝❤ ❛♥❞ s♣❡❝✐❛❧ ❝♦❧❧❡❝t✐♦♥s ✐♥❝❧✉❞✐♥❣ t❤❡ ♥❡✇❧②✲❢✉♥❞❡❞ ❍✉♠❛♥

✸✻❉❡t❛✐❧❡❞ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡ ❯♥✐✈❡rs✐t② ▲✐❜r❛r✐❡s ✐s ❣✐✈❡♥ ✐♥ t❤❡ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ s❡❝t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡
❈❛t❛❧♦❣✱ ✇❤✐❝❤ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✾✲✶✵✴❝❤✵✻✴❣✐✵✾✳❝❤✵✻❛✳❤t♠❧✳

✷✾



❘✐❣❤ts ❉♦❝✉♠❡♥t❛t✐♦♥ ■♥✐t✐❛t✐✈❡✳

❚❤❡ ❯♥✐✈❡rs✐t② ▲✐❜r❛r✐❡s ❲❡❜ s✐t❡ s❡r✈❡s ❛s t❤❡ ❣❛t❡✇❛② t♦ ❛♥ ❛rr❛② ♦❢ ♦♥❧✐♥❡ ✐♥❢♦r♠❛t✐♦♥
r❡s♦✉r❝❡s✳ ❚❤❡s❡ ✐♥❝❧✉❞❡ t❤❡ ♦♥❧✐♥❡ ❧✐❜r❛r② ❝❛t❛❧♦❣✸✼✱ ✇❤✐❝❤ ♣r♦✈✐❞❡s ✐♥❢♦r♠❛t✐♦♥ ♦♥ ♠♦st ✐t❡♠s
❧♦❝❛t❡❞ ✐♥ t❤❡ ❝♦❧❧❡❝t✐♦♥s ♦❢ t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ▲✐❜r❛r✐❡s✱ t❤❡ ❉♦❧♣❤ ❇r✐s❝♦❡ ❈❡♥t❡r ❢♦r ❆♠❡r✐❝❛♥
❍✐st♦r②✱ ❛♥❞ t❤❡ ❍✉♠❛♥✐t✐❡s ❘❡s❡❛r❝❤ ❈❡♥t❡r✱ ❛♥❞ ❛ ♣❛rt✐❛❧ ❧✐st✐♥❣ ❢♦r ✐t❡♠s ✐♥ t❤❡ ▲❛✇ ▲✐❜r❛r②✳ ❚❤❡
❯♥✐✈❡rs✐t② ▲✐❜r❛r✐❡s ❲❡❜ s✐t❡ ❛❧s♦ ♦✛❡rs ❛❝❝❡ss t♦ ♠✐❧❧✐♦♥s ♦❢ ♣❛❣❡s ♦❢ s♣❡❝✐❛❧❧② ❧✐❝❡♥s❡❞ s❝❤♦❧❛r❧②
✐♥❢♦r♠❛t✐♦♥✱ ✐♥❝❧✉❞✐♥❣ t❤❡ ❢✉❧❧ t❡①t ♦❢ ❛rt✐❝❧❡s ❛♥❞ ✐❧❧✉str❛t✐♦♥s ❢r♦♠ t❤♦✉s❛♥❞s ♦❢ ❥♦✉r♥❛❧s✱ t❤❡ ❢✉❧❧
t❡①t ♦❢ ❛❜♦✉t ❡✐❣❤t② t❤♦✉s❛♥❞ ❜♦♦❦s ✐♥ ❡❧❡❝tr♦♥✐❝ ❢♦r♠❛t✱ s❡✈❡r❛❧ ❤✉♥❞r❡❞ ✐♥❞❡①❡s✱ ❛♥❞ ❛♥ ❡①t❡♥s✐✈❡
♦♥❧✐♥❡ ♠❛♣ ❝♦❧❧❡❝t✐♦♥✳ ❆ ✈❛r✐❡t② ♦❢ ❧✐❜r❛r② s❡r✈✐❝❡s ❛r❡ ❛❧s♦ ❛✈❛✐❧❛❜❧❡ ♦♥❧✐♥❡✳

P❡rr②✲❈❛st❛ñ❡❞❛ ▲✐❜r❛r② ❚❤✐s s✐①✲❧❡✈❡❧ ♦♣❡♥ st❛❝❦ ❧✐❜r❛r② ❝♦♥t❛✐♥s ♠♦r❡ t❤❛♥ ✷✳✺ ♠✐❧❧✐♦♥ ✈♦❧✲
✉♠❡s ❛♥❞ ✐s t❤❡ ♠❛✐♥ ❧✐❜r❛r② ♦❢ t❤❡ ❯♥✐✈❡rs✐t②✳ ■t s❡r✈❡s ♠♦st s✉❜❥❡❝t ❛r❡❛s ❜✉t ❡♠♣❤❛s✐③❡s t❤❡
❤✉♠❛♥✐t✐❡s❀ t❤❡ s♦❝✐❛❧ s❝✐❡♥❝❡s❀ ❜✉s✐♥❡ss❀ ❡❞✉❝❛t✐♦♥❀ ♥✉rs✐♥❣❀ s♦❝✐❛❧ ✇♦r❦❀ ❛♥❞ ❊✉r♦♣❡❛♥✱ ❊❛st ❊✉r♦✲
♣❡❛♥✱ ❆s✐❛♥✱ ▼✐❞❞❧❡ ❊❛st❡r♥✱ ❍❡❜r❛✐❝✱ ❛♥❞ ❏✉❞❛✐❝ st✉❞✐❡s✳ ❙♣❡❝✐❛❧ ♠❛t❡r✐❛❧s ✐♥❝❧✉❞❡ ❯♥✐t❡❞ ❙t❛t❡s
❛♥❞ ❯♥✐t❡❞ ◆❛t✐♦♥s ♦✣❝✐❛❧ ❞♦❝✉♠❡♥ts✱ ❝✉rr❡♥t ❥♦✉r♥❛❧s✱ ❛♥❞ ♥❡✇s♣❛♣❡rs✳ ❖♥✲s✐t❡ r❡❢❡r❡♥❝❡ s❡r✈✐❝❡
✐s ♦✛❡r❡❞✱ ❛♥❞ ❣r❛❞✉❛t❡ st✉❞❡♥ts ♠❛② ❝♦♥s✉❧t s✉❜❥❡❝t ❜✐❜❧✐♦❣r❛♣❤❡rs t♦ ✐❞❡♥t✐❢② ✉s❡❢✉❧ r❡s♦✉r❝❡s ❛♥❞
❣❛✐♥ ❛❝❝❡ss t♦ t❤❡♠✳

❉♦❧♣❤ ❇r✐s❝♦❡ ❈❡♥t❡r ❢♦r ❆♠❡r✐❝❛♥ ❍✐st♦r② ❚❤❡ ❉♦❧♣❤ ❇r✐s❝♦❡ ❈❡♥t❡r ❢♦r ❆♠❡r✐❝❛♥ ❍✐st♦r②
✐s ❛ s♣❡❝✐❛❧ ❝♦❧❧❡❝t✐♦♥s ❧✐❜r❛r②✱ ❛r❝❤✐✈❡✱ ❛♥❞ ♠✉s❡✉♠ t❤❛t ❢❛❝✐❧✐t❛t❡s r❡s❡❛r❝❤ ❛♥❞ s♣♦♥s♦rs ♣r♦❣r❛♠s
♦♥ t❤❡ ❤✐st♦r✐❝❛❧ ❞❡✈❡❧♦♣♠❡♥t ♦❢ t❤❡ ❯♥✐t❡❞ ❙t❛t❡s✳ ❚❤❡ ❝❡♥t❡r s✉♣♣♦rts r❡s❡❛r❝❤ ❛♥❞ ❡❞✉❝❛t✐♦♥
❜② ❛❝q✉✐r✐♥❣ ❛♥❞ ♣r❡s❡r✈✐♥❣ r❡s❡❛r❝❤ ❝♦❧❧❡❝t✐♦♥s ❛♥❞ ♠❛❦✐♥❣ t❤❡♠ ❛❝❝❡ss✐❜❧❡ ❛♥❞ ❜② s♣♦♥s♦r✐♥❣
❡①❤✐❜✐t✐♦♥s✱ ❝♦♥❢❡r❡♥❝❡s✱ ❢❡❧❧♦✇s❤✐♣s✱ ❛♥❞ ❣r❛♥t✲❢✉♥❞❡❞ ✐♥✐t✐❛t✐✈❡s✳ ❘❡s❡❛r❝❤ ❝♦❧❧❡❝t✐♦♥ str❡♥❣t❤s
❛r❡ t❤❡ ❤✐st♦r② ♦❢ ❚❡①❛s✱ t❤❡ ❙♦✉t❤✱ t❤❡ ❙♦✉t❤✇❡st✱ ❛♥❞ t❤❡ ❘♦❝❦② ▼♦✉♥t❛✐♥ ❲❡st✱ ❝♦♥❣r❡ss✐♦♥❛❧
❤✐st♦r②✱ ❛♥❞ ♦t❤❡r s♣❡❝✐✜❝ ♥❛t✐♦♥❛❧ t♦♣✐❝s✳

❍❛rr② ❘❛♥s♦♠ ❍✉♠❛♥✐t✐❡s ❘❡s❡❛r❝❤ ❈❡♥t❡r ❚❤❡ ❍❛rr② ❘❛♥s♦♠ ❍✉♠❛♥✐t✐❡s ❘❡s❡❛r❝❤ ❈❡♥✲
t❡r ✐s ♦♥❡ ♦❢ t❤❡ ✇♦r❧❞✬s ❢♦r❡♠♦st ✐♥st✐t✉t✐♦♥s ❢♦r ❧✐t❡r❛r② ❛♥❞ ❝✉❧t✉r❛❧ r❡s❡❛r❝❤✳ ■t ♦✛❡rs r❡s♦✉r❝❡s
✐♥ ❛ ♥✉♠❜❡r ♦❢ ❞✐s❝✐♣❧✐♥❡s ❛♥❞ ♣❡r✐♦❞s✱ ❜✉t ✐ts ♣r✐♥❝✐♣❛❧ str❡♥❣t❤ ✐s ✐♥ ✐ts ❝♦❧❧❡❝t✐♦♥s ♦❢ t✇❡♥t✐❡t❤✲
❝❡♥t✉r② ❇r✐t✐s❤✱ ❆♠❡r✐❝❛♥✱ ❛♥❞ ❋r❡♥❝❤ ❧✐t❡r❛t✉r❡✳ ❚❤❡ ❝❡♥t❡r ❤♦✉s❡s ❛❜♦✉t ❛ ♠✐❧❧✐♦♥ ❜♦♦❦s✱ t❤✐rt②
♠✐❧❧✐♦♥ ♠❛♥✉s❝r✐♣ts✱ ✜✈❡ ♠✐❧❧✐♦♥ ♣❤♦t♦❣r❛♣❤s✱ ❛♥❞ ♠♦r❡ t❤❛♥ ♦♥❡ ❤✉♥❞r❡❞ t❤♦✉s❛♥❞ ✇♦r❦s ♦❢ ❛rt✳

❆❞❞✐t✐♦♥❛❧ ✐♥❢♦r♠❛t✐♦♥ ✐s ♣✉❜❧✐s❤❡❞ ❜② t❤❡ ❘❛♥s♦♠ ❈❡♥t❡r✱ ❛♥❞ ❝❛♥ ❜❡ ❢♦✉♥❞ ♦♥❧✐♥❡ ❤❡r❡✿ ❤tt♣✿
✴✴✇✇✇✳❤r❝✳✉t❡①❛s✳❡❞✉✴✳

▲❛✇ ▲✐❜r❛r② ❚❤❡ ❏♦s❡♣❤ ❉✳ ❏❛♠❛✐❧ ❈❡♥t❡r ❢♦r ▲❡❣❛❧ ❘❡s❡❛r❝❤✿ ❚❛r❧t♦♥ ▲❛✇ ▲✐❜r❛r② ✐s ♦♥❡ ♦❢ t❤❡
❧❛r❣❡st ❛❝❛❞❡♠✐❝ ❧❛✇ ❧✐❜r❛r✐❡s ✐♥ t❤❡ ❝♦✉♥tr②✱ ✇✐t❤ ♠♦r❡ t❤❛♥ ❛ ♠✐❧❧✐♦♥ ✈♦❧✉♠❡s ♦❢ ❝♦❞❡s✱ st❛t✉t❡s✱
❝♦✉rt ❞❡❝✐s✐♦♥s✱ ❛❞♠✐♥✐str❛t✐✈❡ r❡❣✉❧❛t✐♦♥s✱ ♣❡r✐♦❞✐❝❛❧s✱ t❡①t❜♦♦❦s✱ ❛♥❞ tr❡❛t✐s❡s ♦♥ ❧❛✇ ❛♥❞ r❡❧❛t❡❞
✜❡❧❞s✳ ■t ♦✛❡rs ❛ str♦♥❣ ❝♦❧❧❡❝t✐♦♥ ♦❢ ❢♦r❡✐❣♥ ❛♥❞ ✐♥t❡r♥❛t✐♦♥❛❧ ❧❡❣❛❧ ♠❛t❡r✐❛❧s✳

❙♣❡❝✐❛❧ ❈♦❧❧❡❝t✐♦♥s ❛♥❞ ❇r❛♥❝❤ ▲✐❜r❛r✐❡s ❚❤❡ ◆❡tt✐❡ ▲❡❡ ❇❡♥s♦♥ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ❈♦❧❧❡❝t✐♦♥✱
❛♥ ✐♥t❡r♥❛t✐♦♥❛❧❧② r❡❝♦❣♥✐③❡❞ r❡s♦✉r❝❡ ❢♦r r❡s❡❛r❝❤ ✐♥ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ❛♥❞ ❯♥✐t❡❞ ❙t❛t❡s ▲❛t✐♥♦ st✉❞✲
✐❡s✱ ❝♦♥t❛✐♥s ♠♦r❡ t❤❛♥ ❛ ♠✐❧❧✐♦♥ ✈♦❧✉♠❡s ♦❢ ❜♦♦❦s✱ ♣❛♠♣❤❧❡ts✱ ❛♥❞ ❥♦✉r♥❛❧s✱ ✐♥ ❛❞❞✐t✐♦♥ t♦ ❡①t❡♥s✐✈❡
❝♦❧❧❡❝t✐♦♥s ♦❢ ♠❛♥✉s❝r✐♣ts✱ ♠❛♣s✱ ♥❡✇s♣❛♣❡rs✱ ♣❤♦t♦❣r❛♣❤s✱ r❡❝♦r❞✐♥❣s✱ ❛♥❞ ♠✐❝r♦✜❧♠✳ ■t ✐♥❝❧✉❞❡s
♠❛t❡r✐❛❧s ♦♥ ❛♥② s✉❜❥❡❝t r❡❧❛t❡❞ t♦ ▲❛t✐♥ ❆♠❡r✐❝❛ ♦r ✇r✐tt❡♥ ❜② ❛ ▲❛t✐♥ ❆♠❡r✐❝❛♥✱ r❡❣❛r❞❧❡ss ♦❢
❧❛♥❣✉❛❣❡✳ ❚❤❡ ❇❡♥s♦♥ ❈♦❧❧❡❝t✐♦♥ ❤❛s r❡❝❡♥t❧② ❜❡❡♥ ❤♦♥♦r❡❞ t♦ ❛❝q✉✐r❡ t❤❡ ●❧♦r✐❛ ❆♥③❛❧❞ú❛ P❛♣❡rs✱

✸✼❚❤❡ ❝❛t❛❧♦❣ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❧✐❜✳✉t❡①❛s✳❡❞✉✴

✸✵



❛♥ ❡①❝❧✉s✐✈❡ ❛r❝❤✐✈❡ ♦❢ ❤❡r ♣❡rs♦♥❛❧ ❛♥❞ ♣r♦❢❡ss✐♦♥❛❧ ♠❛t❡r✐❛❧s✸✽✳

❚❤❡ ❜r❛♥❝❤ ❧✐❜r❛r✐❡s ❛r❡ t❤❡ ❆r❝❤✐t❡❝t✉r❡ ❛♥❞ P❧❛♥♥✐♥❣ ▲✐❜r❛r② ✭✐♥❝❧✉❞✐♥❣ t❤❡ ❆❧❡①❛♥❞❡r ❆r❝❤✐✲
t❡❝t✉r❛❧ ❆r❝❤✐✈❡✮✱ t❤❡ ▼❛❧❧❡t ❈❤❡♠✐str② ▲✐❜r❛r②✱ t❤❡ ❈❧❛ss✐❝s ▲✐❜r❛r②✱ t❤❡ ▼❝❑✐♥♥❡② ❊♥❣✐♥❡❡r✐♥❣
▲✐❜r❛r②✱ t❤❡ ❋✐♥❡ ❆rts ▲✐❜r❛r②✱ t❤❡ ❲❛❧t❡r ●❡♦❧♦❣② ▲✐❜r❛r②✱ t❤❡ ▲✐❢❡ ❙❝✐❡♥❝❡ ▲✐❜r❛r②✱ t❤❡ P❤②s✐❝s
▼❛t❤❡♠❛t✐❝s ❆str♦♥♦♠② ▲✐❜r❛r②✱ ❛♥❞ t❤❡ ▼❛r✐♥❡ ❙❝✐❡♥❝❡ ▲✐❜r❛r② ✐♥ P♦rt ❆r❛♥s❛s✳ ❘❡❢❡r❡♥❝❡✱
❝✐r❝✉❧❛t✐♦♥✱ ❛♥❞ r❡s❡r✈❡s s❡r✈✐❝❡s ❛r❡ ❛✈❛✐❧❛❜❧❡ ❛t ❛❧❧ ❜r❛♥❝❤ ❧✐❜r❛r✐❡s✳

❚❤❡ ❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥ ❚❤❡ ❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥ ✐s ❛ ✈✐rt✉❛❧
❞❡s✐❣♥❛t✐♦♥ ❛❞❞❡❞ ❜② ❯❚ ▲✐❜r❛r✐❡s ❝❛t❛❧♦❣❡rs t♦ ✐♥❞✐✈✐❞✉❛❧ r❡❝♦r❞s✳ ❚❤✐s ♠❡❛♥s t❤❛t ②♦✉✬❧❧ s❡❡
✏❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥✑ ❧✐st❡❞ ❛s ❛ ✏▲♦❝❛❧ ◆♦t❡✑ ✐♥ r❡❝♦r❞s ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ ❝♦❧❧❡❝t✐♦♥✳ ❚❤✐s
❧♦❝❛❧ ♥♦t❡ ✜❡❧❞✱ ▼❆❘❈ ✜❡❧❞ ✺✾✵✱ ❤❛s ❜❡❡♥ ✉s❡❞ ❜② t❤❡ ▲✐❜r❛r✐❡s t♦ ❞❡s✐❣♥❛t❡ ♦t❤❡r ✈✐rt✉❛❧ ❝♦❧❧❡❝t✐♦♥s
✐♥❝❧✉❞✐♥❣ ❣✐❢ts t♦ t❤❡ ❧✐❜r❛r② ❛♥❞ t❤❡ ❈✉rr✐❝✉❧✉♠ ❈♦❧❧❡❝t✐♦♥✳ ❚❤❡ ❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥
♥♦t❡ ✐s ❜❡✐♥❣ ❛❞❞❡❞ t♦ ❛♥❞ ✐♠♣r♦✈❡s ❛❝❝❡ss t♦ r❡❝♦r❞s ✐♥ t❤❡ ❯❚ ▲✐❜r❛r✐❡s ❈❛t❛❧♦❣ ❢♦r ♠❛t❡r✐❛❧s
❜② ❛♥❞ ❛❜♦✉t ❇❧❛❝❦ ❉✐❛s♣♦r✐❝ ▲●❇❚◗ ♣❡♦♣❧❡❀ t❤❡ ❝♦❧❧❡❝t✐♦♥ ✐♥❝❧✉❞❡s ✇♦r❦s ✐♥ t❤❡ ❝✐r❝✉❧❛t✐♥❣ ❛♥❞
❛r❝❤✐✈❛❧ ❝♦❧❧❡❝t✐♦♥s✱ ♠✉❧t✐♣❧❡ ❢♦r♠❛ts✱ ❛♥❞ ♠✉❧t✐♣❧❡ ❧❛♥❣✉❛❣❡s✳

❚❤❡ ❇❧❛❝❦ ◗✉❡❡r ❙t✉❞✐❡s ❈♦❧❧❡❝t✐♦♥ ✐s ❛ ❣r♦✉♥❞❜r❡❛❦✐♥❣ ♣r♦❥❡❝t ✐♥ ❧✐❜r❛r✐❛♥s❤✐♣ ✐♥ t❤❛t ✐t ❛❞✲
❞r❡ss❡s st❛♥❞❛r❞ ♦❜st❛❝❧❡s ♣♦s❡❞ ❜② t❤❡ ▲✐❜r❛r② ♦❢ ❈♦♥❣r❡ss ❙✉❜❥❡❝t ❍❡❛❞✐♥❣s ❛♥❞ ✐♥❢♦r♠❛t✐♦♥
r❡tr✐❡✈❛❧ s②st❡♠s t♦ ❧♦❝❛t✐♥❣ ♠❛t❡r✐❛❧s ❜② ❛♥❞ ❛❜♦✉t ❇❧❛❝❦ ❉✐❛s♣♦r✐❝ ▲●❇❚◗ ♣❡♦♣❧❡✳ ❑r✐st❡♥
❍♦❣❛♥✱ ❛ ❣r❛❞✉❛t❡ st✉❞❡♥t ✐♥ ■♥❢♦r♠❛t✐♦♥ ❙t✉❞✐❡s✱ ❤❛s ❜❡❡♥ ✐♥str✉♠❡♥t❛❧ ✐♥ t❤❡ ❞❡✈❡❧♦♣♠❡♥t ♦❢
t❤✐s ❝♦❧❧❡❝t✐♦♥✳

❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❤❡r❡✿
❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴♣✉❜❧✐❝❛t✐♦♥s✴❇❧❛❝❦✲◗✉❡❡r✲❙t✉❞✐❡s✳♣❤♣✳

❖t❤❡r ▲✐❜r❛r✐❡s ✐♥ ❆✉st✐♥

❚❤❡ ▲②♥❞♦♥ ❇❛✐♥❡s ❏♦❤♥s♦♥ ▲✐❜r❛r② ❛♥❞ ▼✉s❡✉♠✱ ❧♦❝❛t❡❞ ♦♥ ❝❛♠♣✉s✱ ✐s ♦♣❡r❛t❡❞ ❜② t❤❡ ◆❛t✐♦♥❛❧
❆r❝❤✐✈❡s ❛♥❞ ❘❡❝♦r❞s ❆❞♠✐♥✐str❛t✐♦♥✳ ❚❤✐s ❧✐❜r❛r② ✐s ❛ ✈❛❧✉❛❜❧❡ r❡s♦✉r❝❡ ❢♦r t❤❡ st✉❞② ♦❢ t❤❡
t✇❡♥t✐❡t❤ ❝❡♥t✉r②✳ ❋❛❝✉❧t② ♠❡♠❜❡rs ❛♥❞ st✉❞❡♥ts ❛❧s♦ ❤❛✈❡ ❛❝❝❡ss t♦ ♦t❤❡r ♣✉❜❧✐❝ ❛♥❞ ♣r✐✈❛t❡
❧✐❜r❛r✐❡s ✐♥ t❤❡ ❆✉st✐♥ ❛r❡❛✱ ✐♥❝❧✉❞✐♥❣ s❡✈❡r❛❧ s♣❡❝✐❛❧✲✐♥t❡r❡st ❧✐❜r❛r✐❡s✳

❘❡s❡❛r❝❤ ❋❛❝✐❧✐t✐❡s

❚❤❡ ❯♥✐✈❡rs✐t② ♦✛❡rs s♦♠❡ ♦❢ t❤❡ ♠♦st ❡①t❡♥s✐✈❡ ✉♥✐✈❡rs✐t② r❡s❡❛r❝❤ ❢❛❝✐❧✐t✐❡s ✐♥ t❤❡ ❯♥✐t❡❞ ❙t❛t❡s✳
❚❤❡r❡ ❛r❡ ♠♦r❡ t❤❛♥ ❛ ❤✉♥❞r❡❞ ♦r❣❛♥✐③❡❞ r❡s❡❛r❝❤ ✉♥✐ts ♦♥ ❝❛♠♣✉s ❛♥❞ ♠❛♥② ♦t❤❡r ✐♥❢♦r♠❛❧❧②
♦r❣❛♥✐③❡❞ ❧❛❜♦r❛t♦r✐❡s❀ t❤❡② ❣✐✈❡ ❣r❛❞✉❛t❡ st✉❞❡♥ts t❤❡ ♦♣♣♦rt✉♥✐t② t♦ ❝♦♥❞✉❝t ❧❛❜♦r❛t♦r② ❛♥❞ ✜❡❧❞
r❡s❡❛r❝❤ ✐♥ ❛❧♠♦st ❛❧❧ ✜❡❧❞s ♦❢ st✉❞②✳ ■♥t❡r♥s❤✐♣s ❛r❡ ❛❧s♦ ♦✛❡r❡❞ ✐♥ ♠❛♥② ✜❡❧❞s✸✾✳

■♥❢♦r♠❛t✐♦♥ ❚❡❝❤♥♦❧♦❣② ❙❡r✈✐❝❡s

■♥❢♦r♠❛t✐♦♥ ❚❡❝❤♥♦❧♦❣② ❙❡r✈✐❝❡s s✉♣♣♦rts t❤❡ ❯♥✐✈❡rs✐t②✬s ❛❝❛❞❡♠✐❝ ❛♥❞ r❡s❡❛r❝❤ ♣r♦❣r❛♠s ❜② ♣r♦✲
✈✐❞✐♥❣ ❛♥ ✐♥❢♦r♠❛t✐♦♥✲t❡❝❤♥♦❧♦❣②✕❜❛s❡❞ ❡♥✈✐r♦♥♠❡♥t✱ t❡❝❤♥♦❧♦❣✐❝❛❧ ❝❛♣❛❜✐❧✐t✐❡s✱ ❛♥❞ ❛ st❛✛ t♦ ❛ss✐st
st✉❞❡♥ts✱ ❢❛❝✉❧t② ❛♥❞ st❛✛ ♠❡♠❜❡rs✱ ❛❝❛❞❡♠✐❝ ❞❡♣❛rt♠❡♥ts✱ ❛♥❞ r❡s❡❛r❝❤ ❝❡♥t❡rs ✇✐t❤ t❤❡✐r ❧❡❛r♥✲
✐♥❣✱ t❡❛❝❤✐♥❣✱ r❡s❡❛r❝❤✱ ❛♥❞ ♦✉tr❡❛❝❤ ❛❝t✐✈✐t✐❡s✳ ■♥❢♦r♠❛t✐♦♥ ❚❡❝❤♥♦❧♦❣② ❙❡r✈✐❝❡s ✭■❚❙✮ ♣r♦✈✐❞❡s t❤❡

✸✽❙❡❡ t❤✐s s✐t❡ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ t❤❡ ●❧♦r✐❛ ❆♥③❛❧❞ú❛ P❛♣❡rs✿ ❤tt♣✿✴✴✇✇✇✳❧✐❜✳✉t❡①❛s✳❡❞✉✴t❛r♦✴✉t❧❛❝✴

✵✵✶✽✾✴❧❛❝✲✵✵✶✽✾♣✶✳❤t♠❧✳
✸✾❋❛❝✐❧✐t✐❡s ❛ss♦❝✐❛t❡❞ ✇✐t❤ s♣❡❝✐✜❝ ❞❡❣r❡❡ ♣r♦❣r❛♠s ❛r❡ ❞❡s❝r✐❜❡❞ ✐♥ ❝❤❛♣t❡r ✹ ♦❢ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥✱ ❢♦✉♥❞ ❤❡r❡✿

❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✼✲✵✽✴❝❤✵✹✴❝❤✵✹❝✳❤t♠❧✳

✸✶



❯♥✐✈❡rs✐t②✬s ❝♦r❡ ❝♦♠♣✉t✐♥❣✱ ✇✐r❡❞ ❛♥❞ ✇✐r❡❧❡ss ♥❡t✇♦r❦✐♥❣✱ ✈✐❞❡♦❝♦♥❢❡r❡♥❝✐♥❣✱ s❛t❡❧❧✐t❡ ❝♦♥❢❡r❡♥❝✲
✐♥❣✱ ♥❡t✇♦r❦ ❞✐r❡❝t♦r②✱ ❞♦♠❛✐♥ ♥❛♠❡✱ ❛♥❞ ✐♥❢♦r♠❛t✐♦♥ ♣r♦❝❡ss✐♥❣ ✐♥❢r❛str✉❝t✉r❡✱ ❛s ✇❡❧❧ ❛s ❛ ❜r♦❛❞
r❛♥❣❡ ♦❢ s❡r✈✐❝❡s ❛♥❞ s✉♣♣♦rt ♣r♦❣r❛♠s✹✵✳

✹✳✷ ❘❡s❡❛r❝❤ ❈❡♥t❡rs

✭❛ ♥♦t❡ ❛❜♦✉t ✉s✐♥❣ t❤❡s❡ ❛s r❡s♦✉r❝❡s ❛♥❞ ❝♦♥♥❡❝t✐♦♥s ❢♦r r❡s❡❛r❝❤✮

❊t❤♥✐❝ st✉❞✐❡s

❚❤❡ ❈❡♥t❡r ❢♦r ❆s✐❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ❚❤❡ ❈❡♥t❡r ❢♦r ❆s✐❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ✭❈❆❆❙✮
❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐s ❛♥ ❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠ ❞❡❞✐❝❛t❡❞ t♦ t❤❡ ❢♦❧❧♦✇✐♥❣ ❝♦r❡ ✈❛❧✉❡s✿

• ❚♦ ❡❞✉❝❛t❡ st✉❞❡♥ts✱ ❢❛❝✉❧t②✱ ❛❞♠✐♥✐str❛t♦rs ❛♥❞ st❛✛ ❛♥❞ ❜r♦❛❞❡♥ t❤❡✐r ❛✇❛r❡♥❡ss ❛❜♦✉t
❆s✐❛♥ ❆♠❡r✐❝❛♥ ✐ss✉❡s❀

• ❚♦ ❢❛❝✐❧✐t❛t❡ ♠✉❧t✐❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤ ❛♥❞ t❡❛❝❤✐♥❣❀

• ❚♦ ❝r✐t✐❝❛❧❧② ❡♥❣❛❣❡ ❛♥❞ ❢♦st❡r ❝♦♠♠✉♥✐t✐❡s ♦❢ ❆s✐❛♥ ❞❡s❝❡♥t❀

• ❚♦ ❢♦❝✉s ✐♥t❡❧❧❡❝t✉❛❧ st✉❞② ♦♥ r❛❝✐❛❧✐③❡❞ ❝♦♠♠✉♥✐t✐❡s✱ ❡s♣❡❝✐❛❧❧② t❤♦s❡ ♦❢ ❆s✐❛♥ ❞❡s❝❡♥t✱ ❜♦t❤
✇✐t❤✐♥ ❛♥❞ ❜❡②♦♥❞ ❯✳❙✳ ❜♦r❞❡rs❀

• ❚♦ ✐♥✈❡st✐❣❛t❡ t❤❡ ✐♥t❡rs❡❝t✐♦♥s ♦❢ r❛❝❡✱ ❣❡♥❞❡r✱ s❡①✉❛❧✐t②✱ ❝❧❛ss✱ ♥❛t✐♦♥❛❧✐t②✱ ❛♥❞ ♦t❤❡r r❡❧❛t✐♦♥s
♦❢ ♣♦✇❡r❀

• ❚♦ ❜❡❝♦♠❡ ❛❝t✐✈❡ ✐♥ ❛♥❞ s✉♣♣♦rt ♣✉❜❧✐❝ s❡r✈✐❝❡s t❤❛t ❛❞❞r❡ss s♦❝✐❛❧ ❥✉st✐❝❡ r❡❧❡✈❛♥t t♦ r❛❝✐❛❧✐③❡❞
❝♦♠♠✉♥✐t✐❡s✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❛❛s✴✳

❚❤❡ ❈❡♥t❡r ❢♦r ❆❢r✐❝❛♥ ❛♥❞ ❆❢r✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ❙✐♥❝❡ ✐ts ✐♥❝❡♣t✐♦♥ ❛t t❤❡ ❯♥✐✈❡r✲
s✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✐♥ ❏✉♥❡ ✶✾✻✾✱ t❤❡ ❏♦❤♥ ▲✳ ❲❛r✜❡❧❞ ❈❡♥t❡r ❢♦r ❆❢r✐❝❛♥ ❛♥❞ ❆❢r✐❝❛♥ ❆♠❡r✐❝❛♥
❙t✉❞✐❡s ❤❛s ❜❡❡♥ ❛ ❢♦❝❛❧ ♣♦✐♥t ❢♦r ❝❛♠♣✉s ❛♥❞ ❝♦♠♠✉♥✐t② ❧✐❢❡ ❛r♦✉♥❞ t❤❡ ❝✉❧t✉r❛❧✱ s♦❝✐♦♣♦❧✐t✐❝❛❧✱
❡❝♦♥♦♠✐❝✱ ❛♥❞ ❤✐st♦r✐❝❛❧ ❡①♣❡r✐❡♥❝❡s ♦❢ ❆❢r✐❝❛♥s ❛♥❞ t❤❡✐r ❞❡s❝❡♥❞❡♥ts✳

■♥ ❝♦❧❧❛❜♦r❛t✐♦♥ ✇✐t❤ ♦t❤❡r ✉♥✐✈❡rs✐t② ❞❡♣❛rt♠❡♥ts✱ ❝❡♥t❡rs✱ ❛♥❞ s❝❤♦♦❧s✱ ❈❆❆❆❙ ♦✛❡rs ❝♦✉rs❡s
❛♥❞ ♣r♦❣r❛♠♠✐♥❣ ❛❝r♦ss ❛ ❜r♦❛❞ ✈❛r✐❡t② ♦❢ ❞✐s❝✐♣❧✐♥❡s ❢♦❝✉s❡❞ ♦♥ ❜❧❛❝❦ ♣❡♦♣❧❡ ✐♥ ❚❡①❛s✱ t❤❡
❯♥✐t❡❞ ❙t❛t❡s✱ ❛♥❞ t❤❡ ❆❢r✐❝❛♥ ❉✐❛s♣♦r❛✿ ✐♥❝❧✉❞✐♥❣ ❆❢r✐❝❛✱ ◆♦rt❤✱ ❙♦✉t❤✱ ❛♥❞ ❈❡♥tr❛❧ ❆♠❡r✐❝❛✱
t❤❡ ❈❛r✐❜❜❡❛♥✱ ❛♥❞ ❊✉r♦♣❡✳

❚❤r♦✉❣❤ t❤✐s ❡♥❣❛❣❡♠❡♥t ✇✐t❤ ❆❢r✐❝❛ ❛♥❞ t❤❡ ❆❢r✐❝❛♥ ❉✐❛s♣♦r❛✱ t❤❡ ❈❆❆❆❙ s❡❡❦s t♦ ❡st❛❜❧✐s❤
❛♥ ❛❝t✐✈✐st ✐♥t❡❧❧❡❝t✉❛❧ ❝♦♠♠✉♥✐t② t❤❛t ❝♦♥s✐❞❡rs t❤❡ ♣r♦❝❡ss❡s ♦❢ r❛❝❡✱ ❣❡♥❞❡r✱ ♣♦✇❡r ❛♥❞ ❝✉❧t✉r❡
♦♣❡r❛t✐♥❣ ✇✐t❤✐♥ ❛♥❞ ✉♣♦♥ ❇❧❛❝❦ ❝♦♠♠✉♥✐t✐❡s✳ ❋❛❝✉❧t② ❛♥❞ st✉❞❡♥ts ❛✣❧✐❛t❡❞ ✇✐t❤ t❤❡ ❈❆❆❆❙
❡♥❣❛❣❡ ✐♥ r❡s❡❛r❝❤ ❛♥❞ ❝♦✉rs❡✇♦r❦ ✐♥ ❢♦✉r ♣r✐♥❝✐♣❛❧ ❛r❡❛s✿ ❆❢r✐❝❛✱ ❚❤❡ ❆❢r✐❝❛♥ ❉✐❛s♣♦r❛✱ ❇❧❛❝❦s ✐♥
t❤❡ ❯✳❙✳✱ ❛♥❞ ❊①♣r❡ss✐✈❡ ❈✉❧t✉r❡✱ ❈✉❧t✉r❛❧ P♦❧✐t✐❝s ❛♥❞ ❘❡♣r❡s❡♥t❛t✐♦♥✳

❖♣❡r❛t✐♥❣ ✐♥ t❤❡ ❚❡①❛s ❝❛♣✐t❛❧ ❛♥❞ ✢❛❣s❤✐♣ ✐♥st✐t✉t✐♦♥ ♦❢ ❤✐❣❤❡r ❡❞✉❝❛t✐♦♥✱ t❤❡ ❈❆❆❆❙ ❜r✐♥❣s
t♦❣❡t❤❡r ❛ ✇❡❛❧t❤ ♦❢ ❣r❛❞✉❛t❡ ❛♥❞ ✉♥❞❡r❣r❛❞✉❛t❡ ❝♦✉rs❡ ♦✛❡r✐♥❣s✱ ❝✉❧t✉r❛❧ ❛♥❞ ✐♥t❡❧❧❡❝t✉❛❧ ♣r♦✲
❣r❛♠♠✐♥❣✱ ❧✐❜r❛r② r❡s♦✉r❝❡s✱ r❡s❡❛r❝❤ ❢❡❧❧♦✇s❤✐♣s✱ ❛♥❞ ❝♦♥❢❡r❡♥❝❡s t♦ ❝r❡❛t❡ ❛ str♦♥❣ ❢♦✉♥❞❛t✐♦♥ ✐♥
❆❢r✐❝❛♥ ❛♥❞ ❆❢r✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝❛❛❛s✴✳

✹✵❚❤❡ ❢❛❝✐❧✐t✐❡s ❛♥❞ s❡r✈✐❝❡s ♣r♦✈✐❞❡❞ ❜② ■❚❙ ❛r❡ ❞❡s❝r✐❜❡❞ ✐♥ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥✱ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳
✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✼✲✵✽✴❝❤✵✻✴❝❤✵✻❜✳❤t♠❧✳

✸✷



❚❤❡ ❈❡♥t❡r ❢♦r ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ❇♦r♥ ♦✉t ♦❢ t❤❡ ❛❝t✐✈✐s♠ ♦❢ t❤❡ ❝✐✈✐❧ r✐❣❤ts
♠♦✈❡♠❡♥t✱ t❤❡ ❈❡♥t❡r ❢♦r ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ✭❈▼❆❙✮ ✇❛s ❡st❛❜❧✐s❤❡❞ ✐♥ ❏✉♥❡ ✶✾✼✵✱ ✇✐t❤
Pr♦❢❡ss♦r ❆♠ér✐❝♦ P❛r❡❞❡s ❛s ♦♥❡ ♦❢ ✐ts ♣r✐♥❝✐♣❛❧ ❢♦✉♥❞❡rs ❛♥❞ ✜rst ❞✐r❡❝t♦r✳

❚❤❡ ♠✐ss✐♦♥ ♦❢ ❈▼❆❙ ✐s t♦ s❡r✈❡ ❚❡①❛s ❛♥❞ t❤❡ ♥❛t✐♦♥ ❛s ❛ ❧❡❛❞❡r ✐♥ t❤❡ ✐♥t❡❧❧❡❝t✉❛❧ ❞❡✈❡❧♦♣♠❡♥t
♦❢ ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✳ ❚❤❡ ❡st❛❜❧✐s❤♠❡♥t ♦❢ ❈▼❆❙ r❡♣r❡s❡♥ts ❛♥ ✐♥st✐t✉t✐♦♥❛❧ r❡❝♦❣♥✐t✐♦♥
♦❢ t❤❡ ✐♠♣♦rt❛♥❝❡ ♦❢ t❤❡ ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ♣❡♦♣❧❡ ✐♥ t❤❡ ❤✐st♦r②✱ ❝✉❧t✉r❡✱ ❛♥❞ s♦❝✐❡t② ♦❢ t❤❡ ❯♥✐t❡❞
❙t❛t❡s✳

❋❛❝✉❧t② ❛♥❞ st✉❞❡♥ts ❛✣❧✐❛t❡❞ ✇✐t❤ ❈▼❆❙ ❤❛✈❡ ✇♦r❦❡❞ t♦ ❡♥❤❛♥❝❡ ♦✉r ✉♥❞❡rst❛♥❞✐♥❣ ♦❢ t❤❡
▼❡①✐❝❛♥ ❛♥❞ ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥ ❡①♣❡r✐❡♥❝❡✱ ❛s ✇❡❧❧ ❛s t❤❡ ❜r♦❛❞❡r ▲❛t✐♥♦ ❡①♣❡r✐❡♥❝❡✱ ❛♥❞ t♦
str❡♥❣t❤❡♥ t❤❡ ♣r❡s❡♥❝❡ ♦❢ ▼❡①✐❝❛♥ ❆♠❡r✐❝❛♥s ❛♥❞ ♦t❤❡r ▲❛t✐♥♦s ✐♥ t❤❡ ✐♥t❡❧❧❡❝t✉❛❧ t❡rr❛✐♥✱ ❜♦t❤
✇✐t❤✐♥ ❛♥❞ ❜❡②♦♥❞ ❯❙ ❜♦r❞❡rs✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝♠❛s✴✳

❆r❡❛ st✉❞✐❡s

❚❤❡ ❈❡♥t❡r ❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s ❚❤❡ ♣r✐♠❛r② ♠✐ss✐♦♥ ♦❢ t❤❡ ❈❡♥t❡r ❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s
✐s t❤❡ ♣r♦♠♦t✐♦♥ ♦❢ t❤❡ st✉❞② ♦❢ ❊✉r♦♣❡ ✐♥ t❤❡ ❢♦r♠ ♦❢✿ ❧❛♥❣✉❛❣❡ st✉❞②❀ ♣r♦✈✐❞✐♥❣ ❝♦✉rs❡s ♦♥
❊✉r♦♣❡❛♥ ❝✉❧t✉r❡✱ ❤✐st♦r②✱ ❡❝♦♥♦♠✐❝s ❛♥❞ ♣♦❧✐t✐❝s❀ ❛♥❞ ♣r♦✈✐❞✐♥❣ ♦♣♣♦rt✉♥✐t✐❡s ❢♦r st✉❞② ❛❜r♦❛❞✳
❚❤❡ ❈❡♥t❡r ❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s ❤❛s ❛ ✜r♠ ❝♦♠♠✐t♠❡♥t t♦ ❞❡✈❡❧♦♣✐♥❣ ❝❛♠♣✉s r❡s♦✉r❝❡s ❛♥❞
❝♦✉rs❡s t❤❛t ✇✐❧❧ ❣✐✈❡ st✉❞❡♥ts t❤❡ tr❛✐♥✐♥❣ t❤❡② ♥❡❡❞ t♦ ♣❛rt✐❝✐♣❛t❡ ✐♥ ❛♥ ✐♥t❡r♥❛t✐♦♥❛❧ ❛r❡♥❛ ✐♥
✇❤✐❝❤ t❤❡ ❊✉r♦♣❡❛♥ ❯♥✐♦♥ ♣❧❛②s ❛ ❦❡② r♦❧❡✳ ❇② ❤✐❣❤❧✐❣❤t✐♥❣ ❛♥ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ❝♦✉rs❡ ♦❢ st✉❞②
❛♥❞ ❜② ♦✛❡r✐♥❣ ❛ ❞❡❣r❡❡ ♣❧❛♥ t❤❛t ✐s ♥♦t ❧✐♠✐t❡❞ ❜② tr❛❞✐t✐♦♥❛❧ ❞✐s❝✐♣❧✐♥❛r② ❜♦✉♥❞❛r✐❡s✱ t❤❡ ❈❡♥t❡r
❢♦r ❊✉r♦♣❡❛♥ ❙t✉❞✐❡s ❝❛♥ r❡s♣♦♥❞ t♦ ♣♦❧✐t✐❝❛❧ ❛♥❞ ♣r✐✈❛t❡ s❡❝t♦r ❞❡♠❛♥❞s ❢♦r ✐♥t❡❣r❛t❡❞ st✉❞✐❡s
t❤❛t ✐♥❝❧✉❞❡ ❜♦t❤ ❛❝❛❞❡♠✐❝ st✉❞② ❛♥❞ ♣r♦❢❡ss✐♦♥❛❧ tr❛✐♥✐♥❣✳

❚❤❡ ❈❡♥t❡r ✐s ❝♦♠♠✐tt❡❞ t♦ r❡❛❝❤✐♥❣ ♦✉t t♦ t❤❡ ❝❛♠♣✉s ❝♦♠♠✉♥✐t② ❛s ✇❡❧❧ ❛s t❤❡ ❜r♦❛❞❡r r❡❣✐♦♥
t♦ ♣r♦✈✐❞❡ ❛❝❝❡ss t♦ ❊✉r♦♣❡❛♥ s♣❡❛❦❡rs ❛♥❞ ❛❝t✐✈✐t✐❡s ✇❤✐❝❤ ✇✐❧❧ ♣r♦♠♦t❡ ✐♥t❡r❡st ❊✉r♦♣❡✳ ❆s ♣❛rt
♦❢ t❤❡ ❧❛r❣❡st ✉♥✐✈❡rs✐t② ✐♥ t❤❡ st❛t❡ ♦❢ ❚❡①❛s✱ t❤❡ ❈❡♥t❡r ❤❛s ❛ s♣❡❝✐❛❧ r❡s♣♦♥s✐❜✐❧✐t② t♦ s✉♣♣♦rt
❝♦♥t✐♥✉❡❞ ✐♥t❡r♥❛t✐♦♥❛❧ ❞❡✈❡❧♦♣♠❡♥t ❛♥❞ t♦ ❡❞✉❝❛t❡ st✉❞❡♥ts t❤❛t ❝❛♥ ♣❧❛② ❛ ❢✉♥❞❛♠❡♥t❛❧ r♦❧❡ ✐♥
❛♥ ✐♥t❡r♥❛t✐♦♥❛❧ ❝♦♠♠✉♥✐t② ✐♥ ✇❤✐❝❤ t❤❡ ❊✉r♦♣❡❛♥ ❯♥✐♦♥ ✐s ❛ ❝r✐t✐❝❛❧ ♣❧❛②❡r✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❡✉r♦♣❡❛♥❴st✉❞✐❡s✴✳

❚❤❡ ❈❡♥t❡r ❢♦r ▼✐❞❞❧❡ ❊❛st❡r♥ ❙t✉❞✐❡s ▼✐♥❞❢✉❧ ♦❢ ❛♥ ✐♥❝r❡❛s✐♥❣❧② ❝♦♠♣❧❡① ❛♥❞ ❝✉❧t✉r❛❧❧②
❞✐✈❡rs❡ ♥❛t✐♦♥❛❧ ❛♥❞ ❣❧♦❜❛❧ s♦❝✐❡t②✱ t❤❡ ❉❡♣❛rt♠❡♥t ♦❢ ▼✐❞❞❧❡ ❊❛st❡r♥ ❙t✉❞✐❡s ✐s ❝♦♠♠✐tt❡❞ t♦ t❤❡
♣r❡♣❛r❛t✐♦♥ ♦❢ st✉❞❡♥ts ❢♦r ✐♥t❡❧❧❡❝t✉❛❧ ❧❡❛❞❡rs❤✐♣ ✐♥ t❤❡✐r s❡❧❡❝t❡❞ ✜❡❧❞ ❛♥❞ ✐♥ t❤❡ ♣r♦❢❡ss✐♦♥s t❤❛t
t❤❡② ✇✐❧❧ ♣✉rs✉❡ ✐♥ t❤❡ ❝♦✉rs❡ ♦❢ t❤❡✐r ❧✐✈❡s✳

❚❤❡ ❉❡♣❛rt♠❡♥t ♣r♦♠♦t❡s s♣❡❝✐❛❧✐③❡❞ ❦♥♦✇❧❡❞❣❡ ❛♥❞ ❜r♦❛❞ ✉♥❞❡rst❛♥❞✐♥❣ ♦❢ t❤❡ ▼✐❞❞❧❡ ❊❛st✱
❛ ❞②♥❛♠✐❝ r❡❣✐♦♥ ♦❢ t❤❡ ✇♦r❧❞ t❤❛t ✐♥❝❧✉❞❡s t❤❡ ❆r❛❜ st❛t❡s✱ ■r❛♥✱ ■sr❛❡❧✱ ❛♥❞ ❚✉r❦❡② ❛♥❞ ✇❤♦s❡
✐♥✢✉❡♥❝❡ ❡①t❡♥❞s ✐♥t♦ ❈❡♥tr❛❧ ❆s✐❛✱ ◆♦rt❤ ❆❢r✐❝❛✱ ❛♥❞ ♦t❤❡r ✇♦r❧❞ r❡❣✐♦♥s✳ ❚❤❡ ❉❡♣❛rt♠❡♥t s❡❡❦s
t♦ ♣r♦✈✐❞❡ ✐ts ♠❛❥♦rs ❛♥❞ t❤❡ ❯♥✐✈❡rs✐t② ❝♦♠♠✉♥✐t② ❛t ❧❛r❣❡ ✇✐t❤ ❛ ❧❡❛r♥✐♥❣ ❡♥✈✐r♦♥♠❡♥t ♦❢ t❤❡
❤✐❣❤❡st q✉❛❧✐t②✱ ♣r♦❞✉❝❡❞ ❜② ✐♥str✉❝t✐♦♥❛❧ ♣r♦❣r❛♠s ✇✐t❤ ❛ s♦❧✐❞ ❛❝❛❞❡♠✐❝ ❢♦✉♥❞❛t✐♦♥ ❛♥❞ ❞❡❧✐✈❡r❡❞
❜② ❛ ❢❛❝✉❧t② ✇✐t❤ ❡①t❡♥s✐✈❡ ❡①♣❡r✐❡♥❝❡ ❛♥❞ ✇♦r❧❞✲❝❧❛ss ❝r❡❞❡♥t✐❛❧s✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❞❡♣ts✴♠❡s✴❝❡♥t❡r✴❝♠❡s✳♣❤♣✳

❚❤❡ ■♥st✐t✉t❡ ♦❢ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ❚❤❡ ❚❡r❡s❛ ▲♦③❛♥♦ ▲♦♥❣ ■♥st✐t✉t❡ ♦❢ ▲❛t✐♥
❆♠❡r✐❝❛♥ ❙t✉❞✐❡s ✭▲▲■▲❆❙✮ ❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ s❡❡❦s t♦ ✐♠♣r♦✈❡ ❦♥♦✇❧❡❞❣❡ ❛♥❞
✉♥❞❡rst❛♥❞✐♥❣ ♦❢ ▲❛t✐♥ ❆♠❡r✐❝❛ t❤r♦✉❣❤ ❡❞✉❝❛t✐♦♥✱ r❡s❡❛r❝❤✱ ❛♥❞ ❡①❝❤❛♥❣❡✳ ▲▲■▲❆❙ ♣r♦❣r❛♠s
s❡r✈❡ ❯❚ st✉❞❡♥ts ❡♥r♦❧❧❡❞ ✐♥ r❡❧❛t❡❞ ❝♦✉rs❡s❀ ❯❚ ❢❛❝✉❧t② ♠❡♠❜❡rs s♣❡❝✐❛❧✐③✐♥❣ ✐♥ ▲❛t✐♥ ❆♠❡r✐❝❛❀

✸✸



❯❚ ❛❝❛❞❡♠✐❝ s✉♣♣♦rt ✉♥✐ts ✇✐t❤ ♠❛❥♦r ✐♥✈♦❧✈❡♠❡♥t ✐♥ t❤❡ r❡❣✐♦♥❀ ❝✐✈✐❝✱ ♥♦♥♣r♦✜t✱ ❛♥❞ ❜✉s✐♥❡ss
❛ss♦❝✐❛t✐♦♥s ✇✐t❤ ❛❝t✐✈✐t✐❡s ✐♥ ▲❛t✐♥ ❆♠❡r✐❝❛❀ ❛❝❛❞❡♠✐❝ ❧❡❛❞❡rs ❛♥❞ ✐♥st✐t✉t✐♦♥s ❢r♦♠ ▲❛t✐♥ ❆♠❡r✐❝❛
✇✐t❤ ❝♦❧❧❛❜♦r❛t✐✈❡ ❛❣r❡❡♠❡♥ts ✇✐t❤ ▲▲■▲❆❙❀ ❣♦✈❡r♥♠❡♥t❛❧ ❛♥❞ ♠✉❧t✐❧❛t❡r❛❧ ❛❣❡♥❝✐❡s ❞❡❞✐❝❛t❡❞ t♦
s♦❝✐❛❧ ❛♥❞ ❡❝♦♥♦♠✐❝ ❜❡tt❡r♠❡♥t ✐♥ ▲❛t✐♥ ❆♠❡r✐❝❛❀ ❛♥❞ t❤❡ ❣❡♥❡r❛❧ ♣✉❜❧✐❝ ✐♥ ❚❡①❛s ❛♥❞ t❤❡ ❯♥✐t❡❞
❙t❛t❡s ✇❤♦s❡ ✇♦r❧❞ ♦✉t❧♦♦❦ ✐♥❝❧✉❞❡s ▲❛t✐♥ ❆♠❡r✐❝❛✳

❚❤❡ ❣♦❛❧ ♦❢ ▲▲■▲❆❙ ✐s t♦ ❡①❝❡❧ ✐♥ ❡✈❡r② ❛r❡❛ t❤❛t ✐s r❡q✉✐r❡❞ t♦✿ ✭❛✮ ❣✐✈❡ s♦❧✐❞ ❛❝❛❞❡♠✐❝ tr❛✐♥✐♥❣
t♦ t❤❡ ♠♦st t❛❧❡♥t❡❞ ②♦✉t❤ ✇❤♦ ✇✐s❤ t♦ ❞❡❞✐❝❛t❡ t❤❡✐r ❝❛r❡❡rs t♦ ▲❛t✐♥ ❆♠❡r✐❝❛❀ ✭❜✮ ❡♥r✐❝❤ ❤✉♠❛♥
✉♥❞❡rst❛♥❞✐♥❣ ❛♥❞ ❛♣♣r❡❝✐❛t✐♦♥ ♦❢ ▲❛t✐♥ ❆♠❡r✐❝❛♥ s♦❝✐❡t②✱ ❤✐st♦r②✱ ❛♥❞ ❝✉❧t✉r❡❀ ❛♥❞ ✭❝✮ ❝♦♥tr✐❜✉t❡
t❤r♦✉❣❤ ❤✐❣❤✲q✉❛❧✐t② ❡♥❞❡❛✈♦rs t♦ ❡❝♦♥♦♠✐❝✱ s♦❝✐❛❧✱ ❛♥❞ ♣♦❧✐t✐❝❛❧ ❛❞✈❛♥❝❡♠❡♥ts ♦❢ t❤❡ ▲❛t✐♥ ❆♠❡r✲
✐❝❛♥ r❡❣✐♦♥ ✐♥ ❝♦♥str✉❝t✐✈❡ ❛ss♦❝✐❛t✐♦♥ ✇✐t❤ ❚❡①❛s ❛♥❞ t❤❡ ❯♥✐t❡❞ ❙t❛t❡s✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴✐♥sts✴❧❧✐❧❛s✴✳

❖t❤❡r r❡s❡❛r❝❤ ❝❡♥t❡rs

❚❤❡ ❈❡♥t❡r ❢♦r ❍❡❛❧t❤ Pr♦♠♦t✐♦♥ ❘❡s❡❛r❝❤ ❚❤✐s ❈❡♥t❡r ✇❛s ❢✉♥❞❡❞ ❢♦r t❡♥ ②❡❛rs ❜② t❤❡
◆❛t✐♦♥❛❧ ■♥st✐t✉t❡ ♦❢ ◆✉rs✐♥❣ ❘❡s❡❛r❝❤✴◆❛t✐♦♥❛❧ ■♥st✐t✉t❡s ♦❢ ❍❡❛❧t❤ t♦ s✉♣♣♦rt ❤❡❛❧t❤ ♣r♦♠♦t✐♦♥
❛♥❞ ❞✐s❡❛s❡ ♣r❡✈❡♥t✐♦♥ r❡s❡❛r❝❤ ❡♥❞❡❛✈♦rs ✐♥ ✉♥❞❡rs❡r✈❡❞ ♣♦♣✉❧❛t✐♦♥s✳ ❚❤✐s ❈❡♥t❡r t❤✉s ❛❞❞r❡ss❡s
❛ ♠❛❥♦r ❣♦❛❧ ♦❢ ❍❡❛❧t❤② P❡♦♣❧❡ ✷✵✶✵✿ t♦ r❡❞✉❝❡ ❞✐s♣❛r✐t✐❡s ✐♥ ❤❡❛❧t❤✳

P✉r♣♦s❡s ♦❢ t❤❡ ❈❡♥t❡r ❢♦r ❍❡❛❧t❤ Pr♦♠♦t✐♦♥ ❛♥❞ ❉✐s❡❛s❡ Pr❡✈❡♥t✐♦♥ ❘❡s❡❛r❝❤ ✐♥ ❯♥❞❡rs❡r✈❡❞
P♦♣✉❧❛t✐♦♥s✿

• ▼❛✐♥t❛✐♥ ❛♥❞ ❡♥❤❛♥❝❡ t❤❡ ❈❍P❘ ✇✐t❤✐♥ t❤❡ ❙❝❤♦♦❧ ♦❢ ◆✉rs✐♥❣✳

• ■♠♣r♦✈❡ t❤❡ ❤❡❛❧t❤ ♦❢ ✉♥❞❡rs❡r✈❡❞ ♣❡♦♣❧❡ t❤r♦✉❣❤ t❤❡♦r② ❞r✐✈❡♥✱ ❡✣❝✐❡♥t ❛♥❞ ❝✉❧t✉r❛❧❧② ❝♦♠✲
♣❡t❡♥t ❤❡❛❧t❤ ♣r♦♠♦t✐♦♥✴❞✐s❡❛s❡ ♣r❡✈❡♥t✐♦♥ r❡s❡❛r❝❤ ❜❛s❡❞ ✐♥t❡r✈❡♥t✐♦♥s✳

• ❉❡✈❡❧♦♣ ❛♥❞ r❡✜♥❡ ✐♥t❡r✈❡♥t✐♦♥s ❛♥❞ ❛♥❛❧②t✐❝ ♠❡t❤♦❞s ❛❧♦♥❣ t❤❡ ❝♦♥t✐♥✉✉♠ ♦❢ ❤❡❛❧t❤ ♣r♦♠♦✲
t✐♦♥✴❞✐s❡❛s❡ ♣r❡✈❡♥t✐♦♥ t♦ ♠❡❡t t❤❡ ♥❡❡❞s ♦❢ ✉♥❞❡rs❡r✈❡❞ ♣♦♣✉❧❛t✐♦♥s✳

• ❊①♣❛♥❞ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ✐♥✈❡st✐❣❛t✐✈❡ t❡❛♠s st✉❞②✐♥❣ ❤❡❛❧t❤ ♣r♦♠♦t✐♦♥ ❛♥❞✴♦r ❞✐s❡❛s❡ ♣r❡✲
✈❡♥t✐♦♥✳

• ❉✐ss❡♠✐♥❛t❡ ❛♥❞ tr❛♥s❧❛t❡ ♠❡t❤♦❞s ❛♥❞ ✜♥❞✐♥❣s ♦♥ ❤❡❛❧t❤ ♣r♦♠♦t✐♦♥ ❛♥❞ ❞✐s❡❛s❡ ♣r❡✈❡♥t✐♦♥
✐♥ ✉♥❞❡rs❡r✈❡❞ ♣♦♣✉❧❛t✐♦♥s t♦ s❝✐❡♥t✐sts✱ ❝❧✐♥✐❝✐❛♥s✱ ♣♦❧✐❝②♠❛❦❡rs ❛♥❞ ❝♦♥s✉♠❡rs ✇✐t❤ t❤❡ ✉s❡
♦❢ ❛❞✈❛♥❝❡❞ t❡❝❤♥♦❧♦❣②✳

• ❊①♣❧♦r❡ t❤❡ ❛♣♣❧✐❝❛t✐♦♥ ♦❢ ❡♠❡r❣✐♥❣ t❡❝❤♥♦❧♦❣✐❡s t♦ ♣r♦♠♦t❡ ❤❡❛❧t❤ ❛♥❞ ❞❡❝r❡❛s❡ ❤❡❛❧t❤ ❞✐s✲
♣❛r✐t✐❡s ✐♥ ✉♥❞❡rs❡r✈❡❞ ♣♦♣✉❧❛t✐♦♥s✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♥✉rs✐♥❣✴❝❤♣r✴✐♥❞❡①✳❤t♠❧✳

❚❤❡ P♦♣✉❧❛t✐♦♥ ❘❡s❡❛r❝❤ ❈❡♥t❡r ❚❤❡ P♦♣✉❧❛t✐♦♥ ❘❡s❡❛r❝❤ ❈❡♥t❡r ✭P❘❈✮ ✐s ❛♥ ✐♥t❡r✲
❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤ ❛♥❞ tr❛✐♥✐♥❣ ✉♥✐t ♦❢ t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ ✭❯❚✮ t❤❛t ♣r♦✈✐❞❡s
✐♥❢r❛str✉❝t✉r❡ s✉♣♣♦rt s❡r✈✐❝❡s ❛♥❞ ♣r♦❥❡❝t ❞❡✈❡❧♦♣♠❡♥t s✉♣♣♦rt ❢♦r ❛ ✈❡r② ♣r♦❞✉❝t✐✈❡✱ ✐♥t❡r❞✐s❝✐✲
♣❧✐♥❛r② ❣r♦✉♣ ♦❢ ♣♦♣✉❧❛t✐♦♥✲r❡❧❛t❡❞ r❡s❡❛r❝❤❡rs✱ ❣r❛❞✉❛t❡ st✉❞❡♥ts✱ ❛♥❞ ✉♥❞❡r❣r❛❞✉❛t❡ st✉❞❡♥ts ❛t
❯❚✳ ▼♦st ♦❢ t❤❡ r❡s❡❛r❝❤ ✐s ❝♦♥❝❡♥tr❛t❡❞ ✐♥ ✜✈❡ ♦✈❡r❧❛♣♣✐♥❣ ❛♥❞ r❡✐♥❢♦r❝✐♥❣ t❤❡♠❛t✐❝ ❛r❡❛s✿ ❍❡❛❧t❤
❉✐s♣❛r✐t✐❡s❀ ❘❡❧✐❣✐♦♥ ❛♥❞ ❉❡♠♦❣r❛♣❤✐❝ Pr♦❝❡ss❡s❀ ❈❤✐❧❞r❡♥✱ ❨♦✉t❤ ❛♥❞ ❋❛♠✐❧✐❡s❀ ❊❞✉❝❛t✐♦♥ ❛♥❞ t❤❡
❚r❛♥s✐t✐♦♥ t♦ ❆❞✉❧t❤♦♦❞❀ ❛♥❞ ▲❛t✐♥ ❆♠❡r✐❝❛♥ ❛♥❞ ❇♦r❞❡r ❉❡♠♦❣r❛♣❤②✳ ❯♥❞❡r❧②✐♥❣ t❤❡ ✇♦r❦ ♦❢
t❤❡ P❘❈ ✐s ❛ ❢♦✉♥❞❛t✐♦♥ t❤❛t ❡♠♣❤❛s✐③❡s✿

✶✳ ❢✉♥❞❛♠❡♥t❛❧ ❛tt❡♥t✐♦♥ t♦ ✐ss✉❡s ♦❢ s♦❝✐❛❧ ❛♥❞ ❡❝♦♥♦♠✐❝ ✐♥❡q✉❛❧✐t②✱ ♣❛rt✐❝✉❧❛r❧② ❜② r❛❝❡✴❡t❤♥✐❝✐t②✱
❣❡♥❞❡r✱ ❛♥❞ s♦❝✐♦❡❝♦♥♦♠✐❝ st❛t✉s❀

✸✹



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

✸✳ ❛♥❞ ❛♥ ♦r✐❡♥t❛t✐♦♥ t♦✇❛r❞ ❢❡❞❡r❛❧ ❛♥❞ ♠❛❥♦r ❢♦✉♥❞❛t✐♦♥ ❣r❛♥t ❢✉♥❞✐♥❣ ❛♥❞ ♣✉❜❧✐❝❛t✐♦♥ ✐♥ t♦♣
q✉❛❧✐t② s❝✐❡♥t✐✜❝ ❥♦✉r♥❛❧s✳

❚❤❡ ♣✉r♣♦s❡ ♦❢ t❤❡ P❘❈ ✐s t♦ ♣r♦✈✐❞❡ t❤❡ r❡s♦✉r❝❡s ❛♥❞ ❝✉❧t✉r❡ t❤❛t ❛r❡ ♥❡❝❡ss❛r② t♦ ❢❛❝✐❧✐t❛t❡ t❤❡
❤✐❣❤❡st ❧❡✈❡❧ ♦❢ ♣♦♣✉❧❛t✐♦♥✲r❡❧❛t❡❞ r❡s❡❛r❝❤ ❛♥❞ tr❛✐♥✐♥❣ ❛❝t✐✈✐t✐❡s ❛♠♦♥❣ ✐ts ❢❛❝✉❧t② ♠❡♠❜❡rs ❛♥❞
st✉❞❡♥ts✳

❘❡❛❞ ♠♦r❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴♣r❝✴✳

✹✳✸ ❘❡s❡❛r❝❤ ❈❧✉st❡rs

❈❲●❙ ❤❛s ❝r❡❛t❡❞ ❛ s❡r✐❡s ♦❢ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ❢❛❝✉❧t② r❡s❡❛r❝❤ ❝❧✉st❡rs ✐♥ s♣❡❝✐✜❝ s✉❜❥❡❝t ❛r❡❛s✿
▲●❇❚◗✴❙❡①✉❛❧✐t✐❡s✱ ●❡♥❞❡r ❛♥❞ ❍❡❛❧t❤✱ ❛♥❞ ●❡♥❞❡r ❛♥❞ ❚❡❝❤♥♦❧♦❣②✳ ❚❤r♦✉❣❤ t❤❡s❡ ❝❧✉st❡rs
❛♥❞ t❤❡ ✇♦r❦ ♦❢ ✈❛r✐♦✉s ♦t❤❡r s❝❤♦♦❧s✱ ❝♦❧❧❡❣❡s✱ ❛♥❞ r❡s❡❛r❝❤ ❝❡♥t❡rs✱ ✇❡ ♣r♦♠♦t❡ ❢❛❝✉❧t② r❡s❡❛r❝❤
❝♦❧❧❛❜♦r❛t✐♦♥ ❛♥❞ ✐♥t❡r❛❝t✐♦♥ ✇✐t❤ ✉♥❞❡r❣r❛❞✉❛t❡s ❛♥❞ ❣r❛❞✉❛t❡s✳ ❇r✐♥❣✐♥❣ t♦❣❡t❤❡r s❝❤♦❧❛rs tr❛✐♥❡❞
✐♥ ❞✐✛❡r❡♥t ♠❡t❤♦❞♦❧♦❣✐❡s ❛♥❞ ❞✐s❝✐♣❧✐♥❛r② tr❛❞✐t✐♦♥s ❛r♦✉♥❞ ❛ ❝♦♠♠♦♥ t❤❡♠❡✱ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r②
r❡s❡❛r❝❤ ♣r♦♠✐s❡s ♥❡✇ ♦♣♣♦rt✉♥✐t✐❡s ❢♦r ✐♥♥♦✈❛t✐♦♥ ❛♥❞ ✐♥s✐❣❤t✳

▲●❇❚◗✴❙❡①✉❛❧✐t✐❡s

◆♦✇ ❡♥t❡r✐♥❣ ✐ts ✜❢t❤ ②❡❛r✱ t❤❡ ▲●❇❚◗✴❙❡①✉❛❧✐t✐❡s ❘❡s❡❛r❝❤ ❈❧✉st❡r ❜r✐♥❣s t♦❣❡t❤❡r ❢❛❝✉❧t②✱ ❣r❛❞✲
✉❛t❡ st✉❞❡♥ts ❛♥❞ ✉♥❞❡r❣r❛❞✉❛t❡s ❢r♦♠ ❛❝r♦ss ❝❛♠♣✉s t♦ s❤❛r❡ r❡s❡❛r❝❤ ✐♥ ❢❡♠✐♥✐st ❛♥❞ q✉❡❡r
st✉❞✐❡s✱ t❤❡ ❤✐st♦r② ♦❢ s❡①✉❛❧✐t②✱ ❛♥❞ r❡❧❛t❡❞ ✜❡❧❞s✳ ❚❤❡ ❝❧✉st❡r ♠❡❡ts ♠♦♥t❤❧② ❢♦r ❛❝t✐✈✐t✐❡s s✉❝❤
❛s ✈✐s✐t✐♥❣ s♣❡❛❦❡rs✱ ♣r❡s❡♥t❛t✐♦♥ ♦❢ ❯❚ ❢❛❝✉❧t② ❛♥❞ st✉❞❡♥t r❡s❡❛r❝❤✱ ❣r❛❞✉❛t❡ st✉❞❡♥t ♣r♦❢❡ss✐♦♥❛❧
❞❡✈❡❧♦♣♠❡♥t✱ ❛♥❞ ♣❡❞❛❣♦❣② ✇♦r❦s❤♦♣s✳

❲❡ ❝♦✲s♣♦♥s♦r ❡✈❡♥ts ✇✐t❤ ✉♥✐ts ❛❝r♦ss ❝❛♠♣✉s✱ ✐♥❝❧✉❞✐♥❣ ❊♥❣❧✐s❤✱ ❇r✐t✐s❤ ❙t✉❞✐❡s✱ ❆s✐❛♥✲
❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❆❢r✐❝❛♥ ❛♥❞ ❆❢r✐❝❛♥✲❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❍✐st♦r②✱ ❛♥❞ ❆♥t❤r♦♣♦❧♦❣②✳ ■♥ ❛❞❞✐t✐♦♥✱
✇❡ ✇♦r❦ ✇✐t❤ r❡❧❛t❡❞ ❣r♦✉♣s ♦♥ ❝❛♠♣✉s s✉❝❤ ❛s t❤❡ Pr✐❞❡ ❛♥❞ ❊q✉✐t② ❋❛❝✉❧t② ❛♥❞ ❙t❛✛ ❆ss♦❝✐❛t✐♦♥✱
t❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r✱ ❛♥❞ t❤❡ ◗✉❡❡r ❙t✉❞❡♥ts ❆❧❧✐❛♥❝❡✳

❚❤❡ P✐♥❦ ❇♦♦❦ ✷✵✶✵ ✐s ❛ ❞✐r❡❝t♦r② ✇❤✐❝❤ ❧✐sts ❝♦✉rs❡s ♦❢ ✐♥t❡r❡st t♦ ✉♥❞❡r❣r❛❞✉❛t❡ ❛♥❞ ❣r❛❞✉✲
❛t❡ st✉❞❡♥ts ♣✉rs✉✐♥❣ ▲●❇❚◗ st✉❞✐❡s ❢♦r r❡❝❡♥t ❛♥❞ ✉♣❝♦♠✐♥❣ s❡♠❡st❡rs✳ ❚❤✐s ❝❛♥ ❜❡ ❢♦✉♥❞ ❛s ❛
✳♣❞❢ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴r❡s❡❛r❝❤✲❝❧✉st❡rs✴▲●❇❚◗✲s❡①✉❛❧✐t✐❡s✳

♣❤♣ ♦r ❛s ❛ ❤❛r❞ ❝♦♣② ✐♥ t❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r✹✶♦♥ ❝❛♠♣✉s✳

■❢ ②♦✉ ✇♦✉❧❞ ❧✐❦❡ t♦ ❥♦✐♥ t❤❡ r❡s❡❛r❝❤ ❝❧✉st❡r✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ❡✐t❤❡r ❆♥♥ ❈✈❡t❦♦✈✐❝❤ ❛t ❝✈❡t❅♠❛✐❧✳✉t❡①❛s✳❡❞✉
♦r t❤❡ ●r❛❞✉❛t❡ ❆ss✐st❛♥t ♦❢ t❤❡ ❘❡s❡❛r❝❤ ❈❧✉st❡r✱ ❙t❡♣❤❛♥✐❡ ❘♦s❡♥✱ ❛t ssr♦s❡♥❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳
❚❤❡ ❡✲♠❛✐❧ ❛❞❞r❡ss ❢♦r t❤❡ ❡♥t✐r❡ r❡s❡❛r❝❤ ❣r♦✉♣ ✐s ❧❣❜tq❅✉t❧✐sts✳✉t❡①❛s✳❡❞✉✳

●❡♥❞❡r ❛♥❞ ❍❡❛❧t❤

❚❤❡ ♣❛st t✇♦ ❞❡❝❛❞❡s ❤❛✈❡ s❡❡♥ ❝♦♥s✐❞❡r❛❜❧❡ ❛❝t✐✈✐s♠ ❜② ✇♦♠❡♥ t♦ ✐♠♣r♦✈❡ t❤❡ q✉❛❧✐t② ♦❢ t❤❡✐r
❤❡❛❧t❤ ❛♥❞ ❤❡❛❧t❤ ❝❛r❡✳ ❘❡❝❡♥t❧② ♠❡♥ t♦♦ ❤❛✈❡ ❜❡❣✉♥ t♦ ❞r❛✇ ❛tt❡♥t✐♦♥ t♦ t❤❡ ♥❡❣❛t✐✈❡ ✐♠♣❧✐❝❛t✐♦♥s
♦❢ ✏♠❛❧❡♥❡ss✑ ❢♦r t❤❡✐r ❤❡❛❧t❤✳ ❚❤❡r❡ ✐s ❛♥ ✐♥❝r❡❛s✐♥❣ ❞❛♥❣❡r t❤❛t t❤❡s❡ ❝❛♠♣❛✐❣♥s ❝♦✉❧❞ ❜❡ ❞r❛✇♥
✐♥t♦ ❝♦♥✢✐❝t ✇✐t❤ ❡❛❝❤ ♦t❤❡r ❛s t❤❡② ❝♦♠♣❡t❡ ❢♦r ♣✉❜❧✐❝ s②♠♣❛t❤② ❛♥❞ s❝❛r❝❡ r❡s♦✉r❝❡s✳ ■❢ ❝♦♥✢✐❝t ✐s
t♦ ❜❡ ❛✈♦✐❞❡❞ t❤❡r❡ ♥❡❡❞s t♦ ❜❡ ❛ ♠✉❝❤ ❝❧❡❛r❡r ✉♥❞❡rst❛♥❞✐♥❣ ♦❢ t❤❡ ✐♠♣❛❝t ♦❢ ❜♦t❤ s❡① ❛♥❞ ❣❡♥❞❡r

✹✶❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t t❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r✱ ♣❧❡❛s❡ s❡❡ ✺✳✸ ♦♥ ♣❛❣❡ ✹✺✳

✸✺



♦♥ ❤❡❛❧t❤✳ ❙✉❝❤ ✉♥❞❡rst❛♥❞✐♥❣ ❝❛♥ t❤❡♥ ♣r♦✈✐❞❡ t❤❡ ❢♦✉♥❞❛t✐♦♥ ❢♦r ❣❡♥❞❡r✲s❡♥s✐t✐✈❡ ♣♦❧✐❝✐❡s t❤❛t
t❛❦❡ s❡r✐♦✉s❧② t❤❡ ♥❡❡❞s ♦❢ ❜♦t❤ ✇♦♠❡♥ ❛♥❞ ♠❡♥✳

❇♦t❤ ❣❡♥❞❡r ❞✐✛❡r❡♥❝❡s ❛♥❞ ❣❡♥❞❡r ✐♥❡q✉❛❧✐t✐❡s ❝❛♥ ❣✐✈❡ r✐s❡ t♦ ✐♥❡q✉✐t✐❡s ❜❡t✇❡❡♥ ♠❡♥ ❛♥❞
✇♦♠❡♥ ✐♥ ❤❡❛❧t❤ st❛t✉s ❛♥❞ ❛❝❝❡ss t♦ ❤❡❛❧t❤ ❝❛r❡✳ ❋♦r ❡①❛♠♣❧❡✿ ❆ ✇♦♠❛♥ ❝❛♥♥♦t r❡❝❡✐✈❡ ♥❡❡❞❡❞
❤❡❛❧t❤ s❡r✈✐❝❡s ❜❡❝❛✉s❡ ♥♦r♠s ✐♥ ❤❡r ❝♦♠♠✉♥✐t② ♣r❡✈❡♥t ❤❡r ❢r♦♠ tr❛✈❡❧❧✐♥❣ ❛❧♦♥❡ t♦ ❛ ❝❧✐♥✐❝✳ ❆
t❡❡♥❛❣❡ ❜♦② ❞✐❡s ✐♥ ❛ ❛❝❝✐❞❡♥t ❜❡❝❛✉s❡ ♦❢ tr②✐♥❣ t♦ ❧✐✈❡ ✉♣ t♦ ♣❡❡rs✬ ❡①♣❡❝t❛t✐♦♥s t❤❛t ②♦✉♥❣ ♠❡♥
s❤♦✉❧❞ ❜❡ ✏❜♦❧❞✑ r✐s❦✲t❛❦❡rs✳ ❆ ♠❛rr✐❡❞ ✇♦♠❛♥ ❝♦♥tr❛❝ts ❍■❱ ❜❡❝❛✉s❡ s♦❝✐❡t❛❧ st❛♥❞❛r❞s ❡♥❝♦✉r❛❣❡
❤❡r ❤✉s❜❛♥❞✬s ♣r♦♠✐s❝✉✐t② ✇❤✐❧❡ s✐♠✉❧t❛♥❡♦✉s❧② ♣r❡✈❡♥t✐♥❣ ❤❡r ❢r♦♠ ✐♥s✐st✐♥❣ ♦♥ ❝♦♥❞♦♠ ✉s❡✳

■♥ ❡❛❝❤ ♦❢ t❤❡s❡ ❝❛s❡s✱ ❣❡♥❞❡r ♥♦r♠s ❛♥❞ ✈❛❧✉❡s✱ ❛♥❞ r❡s✉❧t✐♥❣ ❜❡❤❛✈✐♦rs✱ ♥❡❣❛t✐✈❡❧② ❛✛❡❝t ❤❡❛❧t❤✳
■♥ ❢❛❝t✱ t❤❡ ❣❡♥❞❡r ♣✐❝t✉r❡ ✐♥ ❛ ❣✐✈❡♥ t✐♠❡ ❛♥❞ ♣❧❛❝❡ ❝❛♥ ❜❡ ♦♥❡ ♦❢ t❤❡ ♠❛❥♦r ♦❜st❛❝❧❡s ✲ s♦♠❡t✐♠❡s t❤❡
s✐♥❣❧❡ ♠♦st ✐♠♣♦rt❛♥t ♦❜st❛❝❧❡ ✲ st❛♥❞✐♥❣ ❜❡t✇❡❡♥ ❛♥ ✐♥❞✐✈✐❞✉❛❧ ❛♥❞ t❤❡ ❛❝❤✐❡✈❡♠❡♥t ♦❢ ✇❡❧❧✲❜❡✐♥❣✳

❚❤❡ ❣♦♦❞ ♥❡✇s ✐s t❤❛t ❣❡♥❞❡r ♥♦r♠s ❛♥❞ ✈❛❧✉❡s ❛r❡ ♥♦t ✜①❡❞✱ ❜✉t ❡✈♦❧✈❡ ♦✈❡r t✐♠❡ ❛♥❞ ✈❛r②
s✉❜st❛♥t✐❛❧❧② ❢r♦♠ ♣❧❛❝❡ t♦ ♣❧❛❝❡✳ ❚❤✉s✱ t❤❡ ♣♦♦r ❤❡❛❧t❤ ❝♦♥s❡q✉❡♥❝❡s r❡s✉❧t✐♥❣ ❢r♦♠ ❣❡♥❞❡r ❞✐✛❡r✲
❡♥❝❡s ❛♥❞ ❣❡♥❞❡r ✐♥❡q✉❛❧✐t✐❡s ❝❛♥ ✐♥ t✉r♥ ❜❡ ❝❤❛♥❣❡❞✳ ❚❤✐s r❡s❡❛r❝❤ ❝❧✉st❡r ✐s ✐♥t❡♥❞❡❞ t♦ ♣r♦♠♦t❡
✐♥t❡r❞✐s❝✐♣❧✐♥❛r② r❡s❡❛r❝❤ ♦♥ ✐ss✉❡s ♦❢ ✇♦♠❡♥✬s ❤❡❛❧t❤ r❡s❡❛r❝❤✱ ✐♥ ✐ts ♠❛♥② ♠❛♥✐❢❡st❛t✐♦♥s✱ ❛♥❞ r❡✲
❧❛t✐♦♥s❤✐♣s ❜❡t✇❡❡♥ ❣❡♥❞❡r ❛♥❞ ❤❡❛❧t❤✳ ❚❤❡ ❝❧✉st❡r ✇✐❧❧ ♣r♦♠♦t❡ r❡s❡❛r❝❤ ❜❡✐♥❣ ✉♥❞❡rt❛❦❡♥ ❜② ❯❚
❆✉st✐♥ ❢❛❝✉❧t② ❢r♦♠ ❞✐✛❡r❡♥t ❞✐s❝✐♣❧✐♥❡s ✐♥❝❧✉❞✐♥❣ ❜✉t ♥♦t ❧✐♠✐t❡❞ t♦ ❤✐st♦r②✱ s♦❝✐❛❧ ✇♦r❦✱ ♥✉rs✐♥❣
❛♥❞ ♠❡❞✐❝✐♥❡✳ ❘❡s❡❛r❝❤ ♠❡t❤♦❞s ✐♥❝❧✉❞❡ q✉❛❧✐t❛t✐✈❡ ❛♥❞ q✉❛♥t✐t❛t✐✈❡ ❛♣♣r♦❛❝❤❡s✳ ■♥ ❛❞❞✐t✐♦♥✱ t❤❡
❝❧✉st❡r ❡♠♣❤❛s✐③❡s ❝♦❧❧❛❜♦r❛t✐♦♥ ❜❡t✇❡❡♥ ❝♦♠♠✉♥✐t✐❡s ✇✐t❤✐♥ ❛♥❞ ♦✉ts✐❞❡ ♦❢ t❤❡ ✉♥✐✈❡rs✐t②✱ s✉❝❤ ❛s
t❤❡ ❲❛❣❣♦♥❡r ❈❡♥t❡r✱ ❚♦①✐❝♦❧♦❣② ❚r❛✐♥✐♥❣ ❈❡♥t❡r✱ t❤❡ ■♥st✐t✉t❡ ❢♦r ❉♦♠❡st✐❝ ❱✐♦❧❡♥❝❡ ❛♥❞ ❙❡①✉❛❧
❆ss❛✉❧t✱ ❛♥❞ ❈♦♠♠✉♥✐t② ❍❡❛❧t❤ Pr♦♠♦t✐♦♥ ❘❡s❡❛r❝❤✱ ❙❛❢❡P❧❛❝❡✱ P❧❛♥♥❡❞ P❛r❡♥t❤♦♦❞✱ ❛♥❞ ❏❛♥❡✬s
❉✉❡ Pr♦❝❡ss✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ▲②♥♥ ❘❡✇ ❛t ❡❧❧❡r❡✇❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

●❡♥❞❡r ❛♥❞ ❚❡❝❤♥♦❧♦❣②

❚❤❡ ●❡♥❞❡r ❛♥❞ ❚❡❝❤♥♦❧♦❣② r❡s❡❛r❝❤ ❝❧✉st❡r ❡①♣❧♦r❡s t❤❡ ✐♥t❡r❛❝t✐♦♥ ❜❡t✇❡❡♥ ❣❡♥❞❡r ❛♥❞ t❡❝❤♥♦❧♦❣②
✐♥ s♦❝✐❛❧ ✐♥t❡r❛❝t✐♦♥s ❛♥❞ ✐♥st✐t✉t✐♦♥s✱ ❛♥❞ ✐♥ ✇♦r❦ ♣r❛❝t✐❝❡✳ P❛rt✐❝✐♣❛♥ts ✐♥ t❤❡ ❝❧✉st❡r ❡①❛♠✐♥❡ t❤❡
r❡❧❛t✐♦♥s❤✐♣ ❜❡t✇❡❡♥ ❣❡♥❞❡r ❛♥❞ t❡❝❤♥♦❧♦❣② ❢r♦♠ ✈❛r✐♦✉s ♣❡rs♣❡❝t✐✈❡s✱ ✐♥❝❧✉❞✐♥❣ ❞❡s✐❣♥ ❛♥❞ ❣❡♥❞❡r✱
t❤❡ ✐♥✈✐s✐❜✐❧✐t② ♦❢ ✐♥❢♦r♠❛t✐♦♥ ✇♦r❦ ✐♥ ♦r❣❛♥✐③❛t✐♦♥s✱ ❛♥❞ t❤❡ ❤✐st♦r② ♦❢ t❡❝❤♥♦❧♦❣②✳ ❚❤✐s ✐s ❛♥
✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ❣r♦✉♣ t❤❛t ❜r✐♥❣s t♦❣❡t❤❡r st✉❞❡♥ts✱ ❢❛❝✉❧t②✱ ❛♥❞ st❛✛ ✐♥t❡r❡st❡❞ ✐♥ ❡①♣❧♦r✐♥❣ t❤❡
r❡❧❛t✐♦♥s❤✐♣s ❜❡t✇❡❡♥ ❣❡♥❞❡r ❛♥❞ t❡❝❤♥♦❧♦❣②✳ ❚❤❡ t❡r♠s ❛r❡ ❧♦♦s❡❧② ❞❡✜♥❡❞ ❛♥❞ ❛♥② ❯❚ ❝♦♠♠✉♥✐t②
♠❡♠❜❡r ✐♥t❡r❡st❡❞ ✐♥ t❤❡ t♦♣✐❝ ✐s ✐♥✈✐t❡❞ t♦ ❛tt❡♥❞✳

❘❡s❡❛r❝❤ s❤♦✇s t❤❡r❡ ✐s ❛ ✇✐❞❡♥✐♥❣ ❣❡♥❞❡r ❣❛♣ ❢❛✈♦r✐♥❣ ♠❛❧❡s ✐♥ t❡❝❤♥♦❧♦❣② ✭❚❡❝❤❙❛✈✈②✱ ✷✵✵✵✮✳
❋❡♠❛❧❡s ❛r❡ ✉♥❞❡rr❡♣r❡s❡♥t❡❞ ✐♥ ❛❞✈❛♥❝❡❞ ❝♦♠♣✉t❡r s❝✐❡♥❝❡ ❝♦✉rs❡s ❛♥❞ ❝♦♥s❡q✉❡♥t❧② ✐♥ t❤❡ ■❚ ✜❡❧❞✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ❍✐❧❧❛r② ❍❛rt ❛t ❤❛rt❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

❘❛❝❡✱ ❊t❤♥✐❝✐t② ✫ ●❡♥❞❡r

❚❤❡ ❘❛❝❡✱ ❊t❤♥✐❝✐t② ✫ ●❡♥❞❡r ❘❡s❡❛r❝❤ ❈❧✉st❡r ✇✐❧❧ ❜r✐♥❣ t♦❣❡t❤❡r ❛ ❣r♦✉♣ ♦❢ ✐♥t❡r❡st❡❞ ❢❛❝✉❧t②
♠❡♠❜❡rs r❡♣r❡s❡♥t✐♥❣ ❛♥ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r② ♣❡rs♣❡❝t✐✈❡ ♦♥ s❝❤♦❧❛rs❤✐♣ ❛♥❞ r❡s❡❛r❝❤ r❡❧❛t❡❞ t♦ t❤❡
✐♥t❡rs❡❝t✐♦♥ ♦❢ ❣❡♥❞❡r ❛♥❞ r❛❝❡✴❡t❤♥✐❝✐t②✳ ❚❤❡ ❝❧✉st❡r ✇✐❧❧ s♣♦♥s♦r ❛ ❜❧❡♥❞ ♦❢ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r②
♣r♦❣r❛♠s ♦♥ ❛ ❜r♦❛❞ r❛♥❣❡ ♦❢ t♦♣✐❝s ❛❞❞r❡ss✐♥❣ ❤♦✇ r❛❝❡ ❛♥❞ ❡t❤♥✐❝✐t② s❤❛♣❡ ❛♥❞ ✐♥✢✉❡♥❝❡ ❣❡♥❞❡r
✐ss✉❡s✳

P♦t❡♥t✐❛❧ ❛❝t✐✈✐t✐❡s ❢♦r t❤❡ ❘❛❝❡✴❊t❤♥✐❝✐t② ✫ ●❡♥❞❡r ❈❧✉st❡r ✐♥❝❧✉❞❡ ♠♦♥t❤❧② ✐♥❢♦r♠❛❧ t❛❧❦s
❢♦r ✐♥t❡r❡st❡❞ ❢❛❝✉❧t②✱ ✜❧♠ ❛♥❞ t❤❡❛tr❡ ❡✈❡♥ts✱ ❝♦♠♠✉♥✐t② ♦✉tr❡❛❝❤ ♣r♦❥❡❝ts✱ s♣❡❛❦❡r s❡r✐❡s✱ s❡♠✐✲
♥❛rs✱ ❛♥❞ ❝♦♥❢❡r❡♥❝❡s ✐♥✈♦❧✈✐♥❣ ❯❚ ❛♥❞ ♦t❤❡r ❧❡❛❞✐♥❣ s❝❤♦❧❛rs ✐♥ t❤❡ ❛r❡❛ ♦❢ r❛❝❡✴❡t❤♥✐❝✐t② ✫ ❣❡♥❞❡r✳

✸✻



❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ❉♦r✐❡ ●✐❧❜❡rt ❛t ❞❣♠❅♠❛✐❧✳✉t❡①❛s✳❡❞✉ ♦r ❏♦❤♥ ❍♦❜❡r♠❛♥
❛t ❤♦❜❡r♠❛♥❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

◗✉❡❡r ❊t❤♥♦❣r❛♣❤②

❚❤❡ ◗✉❡❡r ❊t❤♥♦❣r❛♣❤② r❡s❡❛r❝❤ ❝❧✉st❡r ✐s ❛♥ ❛tt❡♠♣t ❜② q✉❡❡r ❛♥❞ ❢❡♠✐♥✐st s❝❤♦❧❛rs ❛♥❞ ❛rt✐sts
❢r♦♠ ❞✐✛❡r❡♥t ❜✉t ❝♦♥✈❡r❣❡♥t ❞✐s❝✐♣❧✐♥❡s t♦ ❝❛♣t✉r❡ t❤❡ ♣❛rt✐❝✉❧❛r✐t✐❡s ♦❢ ❡♠❡r❣❡♥t ❝✉❧t✉r❛❧ ❢♦r♠s
❛♥❞ t❤❡ s❡♥s❡ ♠❛❞❡ ♦❢ t❤❡♠ ❛t t❤❡✐r ✐♥❝❡♣t✐♦♥✳ ❆s ❢❡♠✐♥✐sts✱ ❛♥t❤r♦♣♦❧♦❣✐sts✱ ❝✉❧t✉r❛❧ st✉❞✐❡s
♣r❛❝t✐t✐♦♥❡rs✱ ♣❡r❢♦r♠❛♥❝❡ ♣r❛❝t✐t✐♦♥❡rs✱ ♣♦❡ts✱ ❛♥❞ ♣✉❜❧✐❝ ✐♥t❡❧❧❡❝t✉❛❧s✱ ✇❡ ❛r❡ ❝✉r✐♦✉s ❛❜♦✉t t❤❡
♣r♦❞✉❝t✐♦♥ ❛♥❞ ❝♦♥s✉♠♣t✐♦♥ ♦❢ q✉❡❡r ✉r❜❛♥ s♣❛❝❡ ✐♥ ❆✉st✐♥✱ ❚❡①❛s✱ ❛♥❞ t❤❡ ✇❛②s ✐♥ ✇❤✐❝❤ ♦r❞✐♥❛r②
❧✐❢❡ ♠♦✈❡s t❤r♦✉❣❤ ✐t✳

❲❡ ❣✐✈❡ ♣r✐♠❛❝② t♦ ❛✛❡❝t ❛♥❞ ❧✐✈❡❞ ❡①♣❡r✐❡♥❝❡ ✭❙t❡✇❛rt ✷✵✵✼❀ ❞❡ ❈❡rt❡❛✉ ✶✾✽✹❀ ❉❡❧❡✉③❡ ❛♥❞
●✉❛tt❛r✐ ✶✾✽✽❀ ❚❤r✐❢t ✷✵✵✹❀ ❇❡r❧❛♥t ✶✾✾✼✱ ✷✵✵✹❀ ❈✈❡t❦♦✈✐❝❤ ✷✵✵✸❀ ❇✉t❧❡r ✷✵✵✸❀ ❲✐❧❧✐❛♠s ✶✾✾✼✮✳
❲❤✐❧❡ ✇❡ s♦♠❡t✐♠❡s r❡❛❝❤ ❢♦r ❝r✐t✐❝❛❧ ❝❛t❡❣♦r✐❡s ✭s✉❝❤ ❛s ✧r❛❝❡✱✧ ✧❣❡♥❞❡r✧ ❛♥❞ ✧s❡①✉❛❧✐t②✧✮✱ ✐♥
♠♦♠❡♥ts ♦❢ ❞✐str❡ss ❛♥❞ ❝♦♥❢✉s✐♦♥ ✕ ✇❤❛t ❇❡♥❥❛♠✐♥ ✇♦✉❧❞ ❝❛❧❧ ✧st❛t❡s ♦❢ ❡♠❡r❣❡♥❝②✧✭✶✾✻✾✮✳ ❖✉r
♣r✐♠❛r② ❛♥❛❧②t✐❝ t❛❝❦ ✐s ♦♥❡ ♦❢ tr❛❝❦✐♥❣ ♦r❞✐♥❛r② ❡♣✐st❡♠♦❧♦❣✐❡s ❛s t❤❡② ❡♠❡r❣❡ ✐♥ ❛ ❞❡♥s❡ ❛♥❞
❝♦♥tr❛❞✐❝t♦r② ❝✉❧t✉r❛❧ ✜❡❧❞✳ ❖✉r ❛✐♠✱ t❤❡♥✱ ✐s t♦ ❝♦♥s✐❞❡r✱ ❛❧♦♥❣s✐❞❡ ✐❞❡♥t✐t②✲❜❛s❡❞ ✇❛②s ♦❢ r❡❛❞✲
✐♥❣ ❝✉❧t✉r❡✱ ❛❧t❡r♥❛t✐✈❡ ❛♥❛❧②t✐❝ ❝❛t❡❣♦r✐❡s s✉❝❤ ❛s r❤②t❤♠✱ s❝❛❧❡✱ t♦♥❡✱ ❛♥❞ ❦✐♥❡st❤❡t✐❝ r❡s♣♦♥s❡
✭▲❡❢❡❜✈r❡ ✷✵✵✹❀ ▼❛ss✉♠✐ ✷✵✵✷❀ ❋❡❧❞ ✷✵✵✺✮✳ ▼❡t❤♦❞♦❧♦❣✐❝❛❧❧②✱ ✇❡ ❛r❡ ✐♥✈❡st❡❞ ✐♥ ✉♥❝♦✈❡r✐♥❣ ♥❡✇
❡t❤♥♦❣r❛♣❤✐❝ ♠❡t❤♦❞s ❢♦r ❝♦♥❞✉❝t✐♥❣ ✜❡❧❞✇♦r❦ ❛♥❞ ❣❡♥❡r❛t✐♥❣ s❝❤♦❧❛rs❤✐♣✱ ✐♥❝❧✉❞✐♥❣ ❛✉t♦❡t❤♥♦❣✲
r❛♣❤② ❛♥❞ ♣❡r❢♦r♠❛t✐✈❡ ✇r✐t✐♥❣✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ❏❛❝❧②♥ Pr②♦r ❛t ❥✐♣r②♦r❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

●❡♥❞❡r✱ ❈❤✐❧❞❤♦♦❞✱ ❛♥❞ ❨♦✉t❤

❚❤✐s r❡s❡❛r❝❤ ❝❧✉st❡r ✇✐❧❧ ❢♦❝✉s ♦♥ ✉♣♦♥ ❣❡♥❞❡r✱ ❝❤✐❧❞❤♦♦❞ ❛♥❞ ②♦✉t❤ ❢r♦♠ ❛♥ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r②
♣❡rs♣❡❝t✐✈❡✳ ❲❡ ✇✐❧❧ ❝♦♥s✐❞❡r ✐ss✉❡s s✉❝❤ ❛s ❣❡♥❞❡r s♦❝✐❛❧✐③❛t✐♦♥ t❤r♦✉❣❤ ♣❛r❡♥t✐♥❣✱ ❡❞✉❝❛t✐♦♥✱ ❧✐t✲
❡r❛t✉r❡✱ ❛♥❞ ♠❡❞✐❛❀ ❣❡♥❞❡r❡❞ ✐♠❛❣❡s ♦❢ ❝❤✐❧❞❤♦♦❞ ❛♥❞ ②♦✉t❤ ✐♥ ♠❡❞✐❛ ❛♥❞ ♣♦♣✉❧❛r ❝✉❧t✉r❡❀ ②♦✉t❤
♠❡❞✐❛ ♣r♦❞✉❝t✐♦♥❀ ❝❤✐❧❞r❡♥✬s ❛♥❞ t❡❡♥❛❣❡rs✬ ♠❡❞✐❛ ❝♦♥s✉♠♣t✐♦♥ ❛♥❞ ❢❛♥❞♦♠❀ ❣❡♥❞❡r✲s♣❡❝✐✜❝ ❝❤✐❧✲
❞r❡♥✬s ♦r❣❛♥✐③❛t✐♦♥s s✉❝❤ ❛s t❤❡ ❇♦② ❙❝♦✉ts ❛♥❞ t❤❡ ●✐r❧ ❙❝♦✉ts❀ s❡❧❢✲❡st❡❡♠ ❛♥❞ ❜♦❞② ✐♠❛❣❡ ✐♥
❝❤✐❧❞r❡♥ ❛♥❞ ②♦✉t❤❀ ❝❤✐❧❞❤♦♦❞ ❛♥❞ ❛❞♦❧❡s❝❡♥t s❡①✉❛❧✐t②❀ ❣❡♥❞❡r❡❞ ♣❧❛②❀ ❝❤✐❧❞ ❛♥❞ t❡❡♥❛❣❡ ❝❡❧❡❜r✐✲
t✐❡s❀ tr❛♥s♥❛t✐♦♥❛❧ ❛♥❞ ❝♦♠♣❛r❛t✐✈❡ ❣✐r❧s✬ ❛♥❞ ❜♦②s✬ ❝✉❧t✉r❡s❀ ♠✐♥♦r✐t② ❛♥❞ ✐♠♠✐❣r❛♥t ❝❤✐❧❞r❡♥ ❛♥❞
②♦✉t❤ ✇✐t❤✐♥ t❤❡ ❯♥✐t❡❞ ❙t❛t❡s ✭❝♦♥s✐❞❡r❡❞ ❢r♦♠ ❛ ❣❡♥❞❡r❡❞ ♣❡rs♣❡❝t✐✈❡✮❀ ♣✉❜❧✐❝ ♣♦❧✐❝②✱ ❣❡♥❞❡r ❛♥❞
❝❤✐❧❞r❡♥❀ q✉❡❡r✱ tr❛♥s❣❡♥❞❡r✱ ❛♥❞ ✐♥t❡rs❡①❡❞ ❝❤✐❧❞r❡♥❀ ❣❡♥❞❡r❡❞ ❤✐st♦r✐❡s ❛♥❞ t❤❡♦r✐❡s ♦❢ ❝❤✐❧❞❤♦♦❞
❛♥❞ ②♦✉t❤❀ ❛♥❞ ♦t❤❡r r❡❧❛t❡❞ t❤❡♠❡s ❛s ♣❛rt✐❝✐♣❛♥ts r❛✐s❡ t❤❡♠✳

❲❡ ❡①♣❡❝t t♦ ✐♥❝❧✉❞❡ ❢❛❝✉❧t② ❛♥❞ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❢r♦♠ ❆♠❡r✐❝❛♥ ❙t✉❞✐❡s✱ ❘❛❞✐♦✲❚❡❧❡✈✐s✐♦♥✲
❋✐❧♠✱ ❊♥❣❧✐s❤✱ ❍✐st♦r②✱ ❚❤❡❛tr❡ ❛♥❞ ❉❛♥❝❡✱ ❙♦❝✐♦❧♦❣②✱ Ps②❝❤♦❧♦❣②✱ ▼✉s✐❝✱ ❆♥t❤r♦♣♦❧♦❣②✱ ❙♦❝✐❛❧
❲♦r❦✱ ●♦✈❡r♥♠❡♥t✱ ❊❞✉❝❛t✐♦♥✱ ❆rt ❍✐st♦r②✱ ❇✐♦❧♦❣②✱ ❛♥❞ ❛ r❛♥❣❡ ♦❢ ♦t❤❡r ✜❡❧❞s✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ ❝♦♥t❛❝t ▼❛r② ❈❡❧❡st❡ ❑❡❛r♥❡② ❛t ♠❦❡❛r♥❡②❅♠❛✐❧✳✉t❡①❛s✳❡❞✉ ♦r ❏✉❧✐❛
▼✐❝❦❡♥❜❡r❣ ❛t ♠✐❝❦❡♥❜❡r❣❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

✹✳✹ ❈❲●❙ ●r❛❞✉❛t❡ ❈♦♥❢❡r❡♥❝❡

❚❤❡ ❊♠❡r❣✐♥❣ ❙❝❤♦❧❛rs❤✐♣ ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❊✐❣❤t❡❡♥t❤ ❆♥♥✉❛❧ ●r❛❞✉❛t❡ ❙t✉❞❡♥t
❈♦♥❢❡r❡♥❝❡ ♣r♦✈✐❞❡s ❛♥ ♦♣♣♦rt✉♥✐t② ❢♦r ❣r❛❞✉❛t❡ st✉❞❡♥ts ✇❤♦ st✉❞② ✇♦♠❡♥✬s ❛♥❞ ❣❡♥❞❡r ✐ss✉❡s
t♦ s❤❛r❡ r❡s❡❛r❝❤ ✇✐t❤ ✉♥❞❡r❣r❛❞✉❛t❡s✱ ❣r❛❞✉❛t❡s st✉❞❡♥ts✱ ❛♥❞ ❢❛❝✉❧t② ❛✣❧✐❛t❡s ♦❢ ❲♦♠❡♥✬s ❛♥❞

✸✼



●❡♥❞❡r ❙t✉❞✐❡s ❢r♦♠ ❛❧❧ ❞❡♣❛rt♠❡♥ts✳ ❚❤❡ ❈❡♥t❡r✬s t❤❡♠❡ ❢♦r ✷✵✶✵✲✶✶ ✐s ✏●❡♥❞❡r ❛♥❞ ❏✉st✐❝❡✑ ❜✉t
r❡s❡❛r❝❤ ♦♥ ❛♥② ❛s♣❡❝t ♦❢ t❤❡ st✉❞② ♦❢ ❣❡♥❞❡r ❛♥❞✴♦r s❡①✉❛❧✐t② ✐s ✇❡❧❝♦♠❡✳

❚❤❡ ✷✵✶✵✲✶✶ ❝♦♥❢❡r❡♥❝❡ ✐s s❝❤❡❞✉❧❡❞ ❢♦r ❋r✐❞❛②✱ ❆♣r✐❧ ✽✱ ✷✵✶✶ ❢r♦♠ ✽✿✵✵❛♠✲✺✿✵✵♣♠✳ ❚❤❡ ♦♣❡♥✲
✐♥❣ r❡❝❡♣t✐♦♥ ❛♥❞ ❧✉♥❝❤ ✇✐❧❧ ❜❡ ❤❡❧❞ ✐♥ t❤❡ ❙❛♥t❛ ❘✐t❛ ❙✉✐t❡ ✐♥ t❤❡ ❚❡①❛s ❯♥✐♦♥ ❇✉✐❧❞✐♥❣✹✷✳ ❋♦r ♠♦r❡
✐♥❢♦r♠❛t✐♦♥✱ ❝♦♥t❛❝t ❱✐r❣✐♥✐❛ ❍❡r♥❛♥❞❡③ t❤r♦✉❣❤ t❤❡ ❈❲●❙ ♦✣❝❡ ❛t ❛❥s❛❧❝❡❞♦❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✳

✺ ❘❡s♦✉r❝❡s

✺✳✶ ❙t✉❞❡♥t Pr♦t❡❝t✐♦♥s ❛♥❞ P♦❧✐❝✐❡s

▲❡❣❛❧ ❙❡r✈✐❝❡s ❢♦r ❙t✉❞❡♥ts ❚❤❡ ♠✐ss✐♦♥ ♦❢ ▲❡❣❛❧ ❙❡r✈✐❝❡s ❢♦r ❙t✉❞❡♥ts✱ r✉♥ t❤r♦✉❣❤ t❤❡ ❖✣❝❡
♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts✱ ✐s t♦ ♣r♦✈✐❞❡ q✉❛❧✐t② ❧❡❣❛❧ ❝♦✉♥s❡❧✐♥❣ ❛♥❞ r❡♣r❡s❡♥t❛t✐♦♥ t♦ ❛❧❧ ❝✉rr❡♥t❧②
❡♥r♦❧❧❡❞ st✉❞❡♥ts ❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥ t❤❛t ✇✐❧❧ ❡♥❛❜❧❡ t❤❡ st✉❞❡♥ts✴❝❧✐❡♥ts t♦ ❛ss❡ss
t❤❡ ♠❡r✐ts ♦❢ t❤❡✐r ❝♦♥❝❡r♥s ❛♥❞ ❞❡t❡r♠✐♥❡ t❤❡ ♠♦st ❛♣♣r♦♣r✐❛t❡ r❡s♣♦♥s❡s✳

❚❤✐s ♦✣❝❡ ♦✛❡rs ❝♦♥s✉❧t❛t✐♦♥ ✇✐t❤ ♣♦ss✐❜❧❡ r❡♣r❡s❡♥t❛t✐♦♥ ✐♥ s♦♠❡ ❛r❡❛s✱ ❛s ❢♦❧❧♦✇s✿
▲❛♥❞❧♦r❞✲t❡♥❛♥t ❞✐s♣✉t❡s
❈r✐♠✐♥❛❧ ▲❛✇✲▼✐s❞❡♠❡❛♥♦r ❝❛s❡s ✭✶st ♦✛❡♥s❡ ♦♥❧②✮
❊♠♣❧♦②♠❡♥t ▲❛✇
❆✉t♦ ❆❝❝✐❞❡♥ts
❆✉t♦ r❡♣❛✐r ♣r♦❜❧❡♠s
❈♦♥s✉♠❡r ❛♥❞ ❝✐✈✐❧ ♠❛tt❡rs
❙✐♠♣❧❡ ✇✐❧❧s
❈♦♥tr❛❝ts
❘❡❛❧ ❊st❛t❡ ✐ss✉❡s
❊①♣✉♥❝t✐♦♥s
❘❡❢❡rr❛❧ t♦ ♦✉ts✐❞❡ ❛❣❡♥❝✐❡s ♦r ♣r✐✈❛t❡ ❛tt♦r♥❡②s

❢♦r st✉❞❡♥ts ✇✐t❤ ❧❡❣❛❧ ✐ss✉❡s ❢♦r ✇❤✐❝❤ ✇❡ ❝❛♥♥♦t ♣r♦✈✐❞❡ ❛ss✐st❛♥❝❡
◆♦t❛r② P✉❜❧✐❝ ❙❡r✈✐❝❡ ✭P❧❡❛s❡ ❝❛❧❧ ✐♥ ❛❞✈❛♥❝❡✮

❈♦♥s✉❧t❛t✐♦♥ ♠❡❛♥s t❤❛t ▲❙❙ ✇✐❧❧ ♠❡❡t ✇✐t❤ t❤❡ ❝❧✐❡♥t t♦ ❞✐s❝✉ss ❤✐s✴❤❡r ❧❡❣❛❧ ❝♦♥❝❡r♥✭s✮✳ ❚❤❡②
✇✐❧❧ ❛♥❛❧②③❡ ✐❢ t❤❡r❡ ✐s ❛ ❧❡❣❛❧❧② ✈❛❧✐❞ ❝❧❛✐♠✱ ❞❡t❡r♠✐♥❡ ✇❤❛t t❤❡ st✉❞❡♥t ❝❛♥ ❞♦ ♦♥ t❤❡✐r ♦✇♥ t♦
r❡s♦❧✈❡ t❤❡ ❞✐s♣✉t❡✱ ❛♥❞ ♣r❡s❡♥t ❧❡❣❛❧ ♦♣t✐♦♥s t♦ ②♦✉ t❤❛t ✇✐❧❧ ♠♦st ❡✛❡❝t✐✈❡❧② ❛❞❞r❡ss t❤❡ ♣r♦❜❧❡♠✳
■❢ ❛♣♣r♦♣r✐❛t❡✱ t❤❡② ♠❛② ♦✛❡r ②♦✉ ❛ r❡❢❡rr❛❧ ❡✐t❤❡r t♦ ❛♥♦t❤❡r ❛tt♦r♥❡② ♦r t♦ ❛♥ ♦♥✲❝❛♠♣✉s ♦r
♦✛✲❝❛♠♣✉s r❡s♦✉r❝❡✳

❘❡♣r❡s❡♥t❛t✐♦♥ ♠❡❛♥s t❤❛t ▲❙❙ ❤❛s ❞❡t❡r♠✐♥❡❞ t❤❛t t❤❡ ❝❧✐❡♥t ❤❛s ❛ ✈✐❛❜❧❡ ❧❡❣❛❧ ❝❛s❡✱ t❤❛t t❤❡
❝❧✐❡♥t ❤❛s r❡❛s♦♥❛❜❧② ❛tt❡♠♣t❡❞ t♦ s❡tt❧❡ t❤❡ ✐ss✉❡ ✇✐t❤♦✉t ♠❡❛♥✐♥❣❢✉❧ s✉❝❝❡ss✱ ❛♥❞ t❤❛t t❤❡ ♦✣❝❡
♥❡❡❞ t♦ ❞✐r❡❝t❧② ✐♥t❡r✈❡♥❡ ✇✐t❤ t❤❡ ❛❞✈❡rs❡ ♣❛rt②✭✐❡s✮ t♦ ❤❡❧♣ ②♦✉ ❛tt❛✐♥ t❤❡ ❜❡st r❡s♦❧✉t✐♦♥✳ ❚❤✐s
♠❛② ✐♥❝❧✉❞❡ ❞r❛❢t✐♥❣ ❧❡tt❡rs✱ ❧❡❣❛❧ ❞♦❝✉♠❡♥ts ♦r ♣❡r❤❛♣s ✜❧✐♥❣ ②♦✉r ❝❧❛✐♠ ✐♥ ❝♦✉rt✳ ■♥ t❤✐s ❡✈❡♥t✱
t❤❡② ✇✐❧❧ r❡q✉✐r❡ t❤❛t t❤❡ st✉❞❡♥t s✐❣♥ ❛♥ ❛❣r❡❡♠❡♥t t❤❛t ❛✉t❤♦r✐③❡s ✉s t♦ r❡♣r❡s❡♥t ❤✐s✴❤❡r ✐♥t❡r✲
❡sts✳ ❚❤❡r❡ ❛r❡ t✇♦ t②♣❡s ♦❢ ❛❣r❡❡♠❡♥ts t❤❛t ②♦✉ ✇✐❧❧ ❜❡ ❛s❦❡❞ t♦ s✐❣♥✳

❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ✐♥❝❧✉❞✐♥❣ ❛ ❤❛♥❞❜♦♦❦✱ ❢♦r♠s✱ ❛♥❞ ❧✐sts ♦❢ ♦t❤❡r s❡r✈✐❝❡s✱ ❝❛❧❧ t❤❡ ♦✣❝❡
❛t ✭✺✶✷✮ ✹✼✶✲✼✼✾✻✱ ♦r s❡❛r❝❤ t❤❡✐r ✇❡❜s✐t❡ ❛t ❤tt♣✿✴✴❞❡❛♥♦❢st✉❞❡♥ts✳✉t❡①❛s✳❡❞✉✴❧ss✴✳ ■❢ ②♦✉
✇✐s❤ t♦ ♠❛❦❡ ❛♥ ❛♣♣♦✐♥t♠❡♥t✱ ♣❧❡❛s❡ ✉s❡ t❤❡✐r ♦♥❧✐♥❡ s②st❡♠ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴❞❡❛♥♦❢st✉❞❡♥ts✳
✉t❡①❛s✳❡❞✉✴❧ss✴❛♣♣♦✐♥t♠❡♥t✳♣❤♣✳

✹✷❋✐♥❞ ❛ ♠❛♣ ❛♥❞ ♦t❤❡r ✐♥❢♦r♠❛t✐♦♥ ♦♥ t❤✐s ✈❡♥✉❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴t①✉♥✐♦♥✴❛❜♦✉t✴❢❧♦♦r✴✐♥❞❡①✳

♣❤♣❄s❡❝t✐♦♥❂❛❜♦✉t✳

✸✽



●r❛❞✉❛t❡ ❈❛t❛❧♦❣ ❚❤✐s ❝❛t❛❧♦❣ ❝♦♥t❛✐♥s ❞❡❣r❡❡ r❡q✉✐r❡♠❡♥ts ❢♦r ❛❧❧ ❣r❛❞✉❛t❡ ♣r♦❣r❛♠s✱ r✉❧❡s
t❤❛t ❛✛❡❝t ❣r❛❞✉❛t❡ st✉❞❡♥ts✱ ❞❡s❝r✐♣t✐♦♥s ♦❢ ❣r❛❞✉❛t❡ ❝♦✉rs❡s✱ ❛♥❞ ❛ ❧✐st ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s
❈♦♠♠✐tt❡❡ ♠❡♠❜❡rs✳ ❨♦✉ ❛r❡ ❡①♣❡❝t❡❞ t♦ ❜❡ ❢❛♠✐❧✐❛r ✇✐t❤ t❤❡ ♣♦❧✐❝✐❡s ❝♦♥t❛✐♥❡❞ ✇✐t❤✐♥ ❛♥❞ t♦
✉s❡ ✐t ❛s ❛ r❡s♦✉r❝❡ t❤r♦✉❣❤♦✉t ②♦✉r t✐♠❡ ❛s ❛ st✉❞❡♥t ❛t ❯❚✳ ❑❡② ♣r♦t❡❝t✐✈❡ ❛♥❞ ❛❝❛❞❡♠✐❝ ♣♦❧✐❝✐❡s
❤❛✈❡ ❜❡❡♥ r❡✲♣r✐♥t❡❞ ❤❡r❡ ❢♦r ②♦✉r r❡❢❡r❡♥❝❡❀ ❤♦✇❡✈❡r✱ ♣❧❡❛s❡ ❝♦♥s✐❞❡r ❡✐t❤❡r t❤❡ ❝✉rr❡♥t ♣r✐♥t ♦r
♦♥❧✐♥❡ ✈❡rs✐♦♥ ✭❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣r❛❞✵✾✲✶✶✴✮ ❛♥ ✐♥✈❛❧✉❛❜❧❡
r❡s♦✉r❝❡✳

Pr♦t❡❝t✐✈❡ ♣♦❧✐❝✐❡s

●r❛❞✉❛t❡ st✉❞❡♥t ❣r✐❡✈❛♥❝❡ ♣r♦❝❡❞✉r❡s ●r❛❞✉❛t❡ st✉❞❡♥ts ❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t
❆✉st✐♥ ❛r❡ r❡♣r❡s❡♥t❡❞ ♣r✐♥❝✐♣❛❧❧② ❜② t❤❡ ●r❛❞✉❛t❡ ❙t✉❞❡♥t ❆ss❡♠❜❧②✱ ✇❤✐❝❤ ✐s t❤❡✐r ♦✣❝✐❛❧ ♠❡❛♥s
♦❢ ❝♦♠♠✉♥✐❝❛t✐♦♥ ✇✐t❤ t❤❡ ❛❞♠✐♥✐str❛t✐♦♥ ♦❢ t❤❡ ❯♥✐✈❡rs✐t②✳

❆❞❥✉❞✐❝❛t✐♥❣ ●r✐❡✈❛♥❝❡s ♦❢ ●r❛❞✉❛t❡ ❙t✉❞❡♥ts

✶✳ ❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ❤❛s t❤❡ r✐❣❤t t♦ s❡❡❦ r❡❞r❡ss ♦❢ ❛♥② ❣r✐❡✈❛♥❝❡ r❡❧❛t❡❞ t♦ t❤❡✐r ❛❝❛❞❡♠✐❝
❛✛❛✐rs✳ ❚❤✐s ❡✛♦rt ✐s ❛✐❞❡❞ ❜② ♣r♦✈✐❞✐♥❣ ❞♦❝✉♠❡♥t❛t✐♦♥ ♦❢ t❤❡ ❝♦♥✢✐❝t✱ s✉❝❤ ❛s ❛r❝❤✐✈❡❞
❝♦rr❡s♣♦♥❞❡♥❝❡✳

✷✳ ❊✈❡r② ❡✛♦rt s❤♦✉❧❞ ❜❡ ♠❛❞❡ t♦ r❡s♦❧✈❡ ❣r✐❡✈❛♥❝❡s ✐♥❢♦r♠❛❧❧② ❜❡t✇❡❡♥ t❤❡ st✉❞❡♥t ❛♥❞ t❤❡
❢❛❝✉❧t② ♠❡♠❜❡r ♠♦st ❞✐r❡❝t❧② ✐♥✈♦❧✈❡❞ ♦r✱ s✉❝❤ ❡✛♦rts ❢❛✐❧✐♥❣✱ ❜② t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r✱ t❤❡
❝❤❛✐r ♦❢ t❤❡ ❣r❛❞✉❛t❡ st✉❞✐❡s ❝♦♠♠✐tt❡❡ ♦❢ t❤❡ st✉❞❡♥t✬s ❞❡❣r❡❡ ♣r♦❣r❛♠✱ ❛♥❞✴♦r t❤❡ ❝❤❛✐r ♦❢
t❤❡ ❞❡♣❛rt♠❡♥t ✭♦r t❤❡ ❞✐r❡❝t♦r ♦❢ t❤❡ ❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠ ✐❢ t❤❡r❡ ✐s ♥♦ ❞❡♣❛rt♠❡♥t✮✳ ❲❤❡♥
s❡r✐♦✉s ✐ss✉❡s ❝❛♥♥♦t ❜❡ r❡s♦❧✈❡❞ ✐♥❢♦r♠❛❧❧②✱ t❤❡ ❣r❛❞✉❛t❡ st✉❞❡♥t ✇✐❧❧ ❤❛✈❡ r❡❝♦✉rs❡ t♦ t❤❡
❢♦r♠❛❧ ❣r✐❡✈❛♥❝❡ ♣r♦❝❡❞✉r❡ ❛s ♦✉t❧✐♥❡❞ ❜❡❧♦✇ ✐♥ ❙✉❜s❡❝t✐♦♥s ✷✲✹✳ ■t s❤♦✉❧❞ ❜❡ ♥♦t❡❞ t❤❛t t❤❡
♣r❡❝✐s❡ ♣r♦❝❡❞✉r❡ t♦ ❜❡ ❢♦❧❧♦✇❡❞ ✐♥ ❛❞❥✉❞✐❝❛t✐♥❣ ❛ ❣✐✈❡♥ ❣r✐❡✈❛♥❝❡ ✇✐❧❧ ❞❡♣❡♥❞ ♦♥ t❤❡ ♣❛rt✐❝✲
✉❧❛r ❝✐r❝✉♠st❛♥❝❡s s✉rr♦✉♥❞✐♥❣ t❤❡ ❝❛s❡✳

●r❛❞❡ ❞✐s♣✉t❡s ❛r❡ ❤❛♥❞❧❡❞ ❛❝❝♦r❞✐♥❣ t♦ ❞❡♣❛rt♠❡♥t❛❧ r❡✈✐❡✇ ♣♦❧✐❝✐❡s ❜② t❤❡ ❞❡♣❛rt♠❡♥t
♦✛❡r✐♥❣ t❤❡ ❝♦✉rs❡ ✐♥ q✉❡st✐♦♥✳ ❚❤❡ ♦r❞❡r ♦❢ r❡✈✐❡✇ ❢♦r ❣r❛❞❡ ❞✐s♣✉t❡s ✐s t❤❡ ❝♦✉rs❡ ✐♥str✉❝t♦r✱
❣r❛❞✉❛t❡ ❛❞✈✐s❡r✱ ❞❡♣❛rt♠❡♥t ❝❤❛✐r ✭♦r t❤❡ ❞✐r❡❝t♦r ♦❢ t❤❡ ❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠ ✐❢ t❤❡r❡ ✐s ♥♦
❞❡♣❛rt♠❡♥t✮✱ ❛♥❞ ❞❡❛♥ ♦❢ t❤❡ ❝♦❧❧❡❣❡ ♦r s❝❤♦♦❧ ♦✛❡r✐♥❣ t❤❡ ❝♦✉rs❡✳ ❚❤❡ ❞❡❝✐s✐♦♥ ♦❢ t❤❡ ❝♦❧❧❡❣❡
♦r s❝❤♦♦❧ ❞❡❛♥ ✐s ✜♥❛❧✳

◆♦♥✲❛❝❛❞❡♠✐❝ ❣r✐❡✈❛♥❝❡s s✉❜♠✐tt❡❞ t♦ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✇✐❧❧ ❜❡ r❡❢❡rr❡❞ ❜② t❤❡ ❱✐❝❡
Pr♦✈♦st ❛♥❞ ❉❡❛♥ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s t♦ t❤❡ ❛♣♣r♦♣r✐❛t❡ ❯♥✐✈❡rs✐t② ❛❞♠✐♥✐str❛t✐✈❡ ♦✣❝❡✱
♥♦r♠❛❧❧② t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts✱ t❤❡ ❖✣❝❡ ♦❢ ❍✉♠❛♥ ❘❡s♦✉r❝❡s✱ ♦r t❤❡ ❝♦❧✲
❧❡❣❡✴s❝❤♦♦❧ ❞❡❛♥ ✐♥ ✇❤✐❝❤ t❤❡ ✐♥❝✐❞❡♥t ♦❢ ❣r✐❡✈❛♥❝❡ ♦❝❝✉rr❡❞✳ ❖♥❧② ✐♥ ❝❛s❡s ♦❢ ♠✉❧t✐♣❧❡ ♣♦✐♥ts
♦❢ ❣r✐❡✈❛♥❝❡ ✇✐❧❧ t❤❡ ❝♦♠♣❧❛✐♥t ❜❡ r❡✈✐❡✇❡❞ ❜② ♠♦r❡ t❤❛♥ ♦♥❡ ❛❞♠✐♥✐str❛t✐✈❡ ✉♥✐t ♦❢ t❤❡ ❯♥✐✲
✈❡rs✐t②✳

●r✐❡✈❛♥❝❡s r❡❧❛t❡❞ t♦ ♥♦♥❛❝❛❞❡♠✐❝ ✐ss✉❡s ❛♥❞ s❝❤♦❧❛st✐❝ ❞✐s❤♦♥❡st② ❛r❡ ❤❛♥❞❧❡❞ ❛❝❝♦r❞✐♥❣
t♦ t❤❡ ♣r♦❝❡❞✉r❡s ♦✉t❧✐♥❡❞ ✐♥ t❤❡ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ ❈❛t❛❧♦❣✹✸✳

✸✳ ❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ♠❛② ❡①♣r❡ss ❛ ❢♦r♠❛❧ ❣r✐❡✈❛♥❝❡ t❤r♦✉❣❤ t❤❡ ❢♦❧❧♦✇✐♥❣ ♣r♦❝❡❞✉r❡s ✇✐t❤ t❤❡
❛ss✉r❛♥❝❡ ♦❢ t✐♠❡❧② ❛♥❞ t❤♦r♦✉❣❤ ❝♦♥s✐❞❡r❛t✐♦♥✳ ●r✐❡✈❛♥ts ❛r❡ ❛ss✉r❡❞ ❢r❡❡❞♦♠ ❢r♦♠ r❡♣r✐s❛❧s
❢♦r t❤❡ ✜❧✐♥❣ ♦❢ t❤❡✐r ❣r✐❡✈❛♥❝❡s✳

✹✸❋✐♥❞ ♠♦r❡ ♦♥ s❝❤♦❧❛st✐❝ ❞✐s❤♦♥❡st② ✐♥ ●❡♥❡r❛❧ ■♥❢♦r♠❛t✐♦♥ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴

❣✐✵✾✲✶✵✴❛♣♣✴❣✐✵✾✳❛♣♣❝✵✸✳❤t♠❧★s❡❝✲✶✶✲✽✵✷✲❛❝❛❞❡♠✐❝✲❞✐s❤♦♥❡st②

✸✾



✹✳ ❆❧❧ ❝♦♠♣❧❛✐♥ts ♠✉st ❜❡ s✉❜♠✐tt❡❞ ✐♥ ✇r✐t✐♥❣ t♦ t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s✱ ✇❤✐❝❤ ✇✐❧❧
♥♦t✐❢② t❤❡ ❝❤❛✐r ♦❢ t❤❡ ❣r❛❞✉❛t❡ st✉❞✐❡s ❝♦♠♠✐tt❡❡✱ t❤❡ ❞❡♣❛rt♠❡♥t ❝❤❛✐r ✭♦r t❤❡ ❞✐r❡❝t♦r ♦❢
t❤❡ ❛❝❛❞❡♠✐❝ ♣r♦❣r❛♠ ✐❢ t❤❡r❡ ✐s ♥♦ ❞❡♣❛rt♠❡♥t✮✱ ❛♥❞ t❤❡ ❞❡❛♥ ♦❢ t❤❡ ❝♦❧❧❡❣❡ ♦r s❝❤♦♦❧ t❤❛t ❛
❣r✐❡✈❛♥❝❡ ❤❛s ❜❡❡♥ ✜❧❡❞ ❛♥❞ ♦❢ t❤❡ ♣r♦❝❡❞✉r❡s ❢♦r ❤❛♥❞❧✐♥❣ t❤❡ ❣r✐❡✈❛♥❝❡✳

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

❋✐♥❛❧ ❡①❛♠s ❛♥❞ ❣r❛❞❡ ❞✐s♣✉t❡s ❚❤❡ ❖✣❝❡ ♦❢ t❤❡ ❖♠❜✉❞s♣❡rs♦♥✹✹ ❤❛s ♣✉t t♦❣❡t❤❡r ❛
❣✉✐❞❡ t♦ ✜♥❛❧ ❡①❛♠s ❛♥❞ ❣r❛❞❡ ❞✐s♣✉t❡s✳ ■t ✐s ♣✉❜❧✐s❤❡❞ ❛s ❛ ❜r♦❝❤✉r❡ t❤r♦✉❣❤ t❤❡✐r ♦✣❝❡✱ ❛♥❞ ❝❛♥
❜❡ ❢♦✉♥❞ ❛s ❛ ✳♣❞❢ t❤r♦✉❣❤ t❤❡✐r ✇❡❜s✐t❡ ❛t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴st✉❞❡♥t✴♦♠❜✉❞s✴❧✐♥❦s✳❤t♠❧✳
■t ✐s ❛❧s♦ ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ ❆♣♣❡♥❞✐❝❡s✱ ❜❡❣✐♥♥✐♥❣ ♦♥ ♣❛❣❡ ✹✼✳

❙❝❤♦❧❛st✐❝ ♣r♦❜❛t✐♦♥ ❚♦ ❝♦♥t✐♥✉❡ ✐♥ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ❜❡②♦♥❞ t❤❡ ✜rst s❡♠❡st❡r ♦r s✉♠✲
♠❡r s❡ss✐♦♥✱ t❤❡ st✉❞❡♥t ♠✉st ♠❛❦❡ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss ✐♥ ❛❜s♦❧✈✐♥❣ ❛♥② ❛❞♠✐ss✐♦♥ ❝♦♥❞✐t✐♦♥s
t❤❛t ✇❡r❡ ✐♠♣♦s❡❞✱ ♠❡❡t ❛♥② r❡q✉✐r❡♠❡♥ts ♠❛❞❡ ✐♥ ✇r✐t✐♥❣ ❜② t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡✱
♠❛✐♥t❛✐♥ ❛ ❣r❛❞✉❛t❡ ❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡ ♦❢ ❛t ❧❡❛st ✸✳✵✵✱ ❛♥❞ r❡❝❡✐✈❡ t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ st✉❞❡♥t✬s
●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡✳

●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡s ❛r❡ r❡s♣♦♥s✐❜❧❡ ❢♦r ❡✈❛❧✉❛t✐♥❣ t❤❡ st✉❞❡♥ts ✐♥ t❤❡✐r ♣r♦❣r❛♠s
t♦ ❡♥s✉r❡ t❤❛t t❤❡② ❛r❡ ♠❛❦✐♥❣ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss t♦✇❛r❞ ❛ ❞❡❣r❡❡✳ ■❢ t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s
❈♦♠♠✐tt❡❡ ✜♥❞s t❤❛t ❛ st✉❞❡♥t ✐s ♥♦t ♠❛❦✐♥❣ s❛t✐s❢❛❝t♦r② ♣r♦❣r❡ss✱ ✐t ♠❛② r❡❝♦♠♠❡♥❞ t♦ t❤❡
❣r❛❞✉❛t❡ ❞❡❛♥ t❤❛t t❤❡ st✉❞❡♥t✬s ♣r♦❣r❛♠ ❜❡ t❡r♠✐♥❛t❡❞✳

❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ✇❤♦s❡ ❣r❛❞✉❛t❡ ❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡ ❢❛❧❧s ❜❡❧♦✇ ✸✳✵✵ ❛t t❤❡ ❡♥❞ ♦❢ ❛♥②
s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥ ✇✐❧❧ ❜❡ ✇❛r♥❡❞ ❜② t❤❡ ❖✣❝❡ ♦❢ ●r❛❞✉❛t❡ ❙t✉❞✐❡s t❤❛t ❤✐s ♦r ❤❡r
❝♦♥t✐♥✉❛♥❝❡ ✐♥ t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧ ✐s ✐♥ ❥❡♦♣❛r❞②✳ ❚❤❡ st✉❞❡♥t ♠✉st ❛tt❛✐♥ ❛ ❣r❛❞✉❛t❡ ❣r❛❞❡
♣♦✐♥t ❛✈❡r❛❣❡ ♦❢ ❛t ❧❡❛st ✸✳✵✵ ❞✉r✐♥❣ t❤❡ ♥❡①t s❡♠❡st❡r ♦r s✉♠♠❡r s❡ss✐♦♥ t❤❡② ❛r❡ ❡♥r♦❧❧❡❞ ♦r ❜❡
s✉❜❥❡❝t t♦ ❞✐s♠✐ss❛❧✳ ❉✉r✐♥❣ t❤✐s ♣❡r✐♦❞✱ t❤❡ st✉❞❡♥t ♠❛② ♥♦t ❞r♦♣ ❛ ❝♦✉rs❡ ♦r ✇✐t❤❞r❛✇ ❢r♦♠ t❤❡
❯♥✐✈❡rs✐t② ✇✐t❤♦✉t t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞ t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳

❆ ❣r❛❞✉❛t❡ st✉❞❡♥t ✇❤♦ ❤❛s ❜❡❡♥ ❞✐s♠✐ss❡❞ ♠❛② ❜❡ r❡❛❞♠✐tt❡❞ ❢♦r ❢✉rt❤❡r ❣r❛❞✉❛t❡ st✉❞②
♦♥❧② ❜② ♣❡t✐t✐♦♥ ♦❢ t❤❡ ●r❛❞✉❛t❡ ❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ✐♥ t❤❡ st✉❞❡♥t✬s ♠❛❥♦r ❛r❡❛ ♦r ❜② t❤❡ ●r❛❞✉❛t❡
❙t✉❞✐❡s ❈♦♠♠✐tt❡❡ ♦❢ ❛♥♦t❤❡r ♣r♦❣r❛♠ t❤❛t ✇✐❧❧ ❛❝❝❡♣t t❤❡ st✉❞❡♥t✳ ❚❤❡ ♣❡t✐t✐♦♥ ♠✉st ❜❡ ❛♣♣r♦✈❡❞
❜② t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳

❆❝❛❞❡♠✐❝ ❞✐s♠✐ss❛❧ ✐s r❡✢❡❝t❡❞ ♦♥ t❤❡ st✉❞❡♥t✬s ♣❡r♠❛♥❡♥t r❡❝♦r❞✳

❙❡❛r❝❤❡s ●❡♥❡r❛❧ s❡❛r❝❤❡s ♦❢ ❛ st✉❞❡♥t✬s ♣❡rs♦♥❛❧ ♣❛♣❡rs ❛♥❞ ❜❡❧♦♥❣✐♥❣s ♠❛② ❜❡ ❝♦♥❞✉❝t❡❞ ❛t
t❤❡ ❞✐s❝r❡t✐♦♥ ♦❢ ❛♥ ✐♥str✉❝t♦r ♦♥❧② ✇❤❡♥ t❤❡r❡ ✐s r❡❛s♦♥❛❜❧❡ s✉s♣✐❝✐♦♥ t❤❛t t❤❡ st✉❞❡♥t ❤❛s ❡♥❣❛❣❡❞
✐♥ ♠✐s❝♦♥❞✉❝t ✐♥ ✈✐♦❧❛t✐♦♥ ♦❢ t❤❡ r✉❧❡s ♦♥ st✉❞❡♥t ❞✐s❝✐♣❧✐♥❡ ❛♥❞ ❝♦♥❞✉❝t✳ ■♥ ❛❞❞✐t✐♦♥✱ t❤❡ ✐♥str✉❝t♦r
♠✉st ❜❡❧✐❡✈❡ t❤❛t t❤❡ s❡❛r❝❤ ✐s ♥❡❝❡ss❛r② t♦ ♠❛✐♥t❛✐♥ t❤❡ ❛❝❛❞❡♠✐❝ ✐♥t❡❣r✐t② ♦❢ ❛♥ ❡①❛♠✐♥❛t✐♦♥ ♦r
t♦ ♠❛✐♥t❛✐♥ ❛♥ ❡♥✈✐r♦♥♠❡♥t ✐♥ ✇❤✐❝❤ ❧❡❛r♥✐♥❣ ❝❛♥ ♦❝❝✉r✳

❯s❡❢✉❧ ❛❝❛❞❡♠✐❝ ♣♦❧✐❝✐❡s

❉r♦♣♣✐♥❣ ❛ ❝❧❛ss ❲✐t❤ t❤❡ r❡q✉✐r❡❞ ❛♣♣r♦✈❛❧s✱ ❛ ❣r❛❞✉❛t❡ st✉❞❡♥t ♠❛② ❞r♦♣ ❛ ❝❧❛ss t❤r♦✉❣❤
t❤❡ ❧❛st ❝❧❛ss ❞❛② ♦❢ t❤❡ s❡♠❡st❡r ♦r s✉♠♠❡r t❡r♠❀ ❛❢t❡r t❤❡ t✇❡❧❢t❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ s❡♠❡st❡r ♦r t❤❡
❢♦✉rt❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ s✉♠♠❡r t❡r♠✱ t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✬s ❛♣♣r♦✈❛❧ ✐s ❛❧s♦ r❡q✉✐r❡❞✳ ■❢ t❤❡ st✉❞❡♥t

✹✹❆♥ ♦♠❜✉❞s♣❡rs♦♥ ✐s ❛♥ ✐♥❞❡♣❡♥❞❡♥t✱ ♥❡✉tr❛❧ t❤✐r❞ ♣❛rt② ✇❤♦ ❛ss✐sts ✐♥ r❡s♦❧✈✐♥❣ ♣r♦❜❧❡♠s✱ ❝♦♥❝❡r♥s✱ ❛♥❞ ❝♦♠✲
♣❧❛✐♥ts✳ ❆♥ ♦♠❜✉❞s♣❡rs♦♥ ✇✐❧❧ ♣r♦✈✐❞❡ ❝♦✉♥s❡❧✐♥❣✱ ❝♦♥❞✉❝t s❤✉tt❧❡ ❞✐♣❧♦♠❛❝②✱ ♥❡❣♦t✐❛t✐♦♥s✱ ❛♥❞ ♠❡❞✐❛t✐♦♥s✳ ❚❤❡
✇❡❜s✐t❡ ♦❢ t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❖♠❜✉❞s♣❡rs♦♥ ❝❛♥ ❜❡ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴st✉❞❡♥t✴♦♠❜✉❞s✴♣r♦❜✳❤t♠❧✳

✹✵



❞r♦♣s t❤❡ ❝❧❛ss ❜② t❤❡ t✇❡❧❢t❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ s❡♠❡st❡r ♦r t❤❡ ❢♦✉rt❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ s✉♠♠❡r t❡r♠✱
t❤❡ ❝❧❛ss ✐s ❞❡❧❡t❡❞ ❢r♦♠ t❤❡ st✉❞❡♥t✬s ❛❝❛❞❡♠✐❝ r❡❝♦r❞✳

■❢ t❤❡ st✉❞❡♥t ❞r♦♣s t❤❡ ❝❧❛ss ❢r♦♠ t❤❡ t❤✐rt❡❡♥t❤ t❤r♦✉❣❤ t❤❡ t✇❡♥t✐❡t❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ ❧♦♥❣✲
s❡ss✐♦♥ s❡♠❡st❡r ♦r ❢r♦♠ t❤❡ ✜❢t❤ t❤r♦✉❣❤ t❤❡ t❡♥t❤ ❝❧❛ss ❞❛② ♦❢ t❤❡ s✉♠♠❡r t❡r♠✱ t❤❡ s②♠❜♦❧ ◗
❛♣♣❡❛rs ♦♥ t❤❡✐r ❛❝❛❞❡♠✐❝ r❡❝♦r❞ t♦ ✐♥❞✐❝❛t❡ ❛ ❞r♦♣ ✇✐t❤♦✉t ❛❝❛❞❡♠✐❝ ♣❡♥❛❧t②✳ ❆❢t❡r t❤❡s❡ ❞❛t❡s✱
✐❢ t❤❡ st✉❞❡♥t ✐s r❡❣✐st❡r❡❞ ♦♥ t❤❡ ❧❡tt❡r✲❣r❛❞❡ ❜❛s✐s✱ t❤❡ ❝❧❛ss ✐♥str✉❝t♦r ❛ss✐❣♥s t❤❡ s②♠❜♦❧ ◗ ♦r ❛
❣r❛❞❡ ♦❢ ❋❀ ✐❢ t❤❡ st✉❞❡♥t ✐s r❡❣✐st❡r❡❞ ♦♥ t❤❡ ❝r❡❞✐t✴♥♦ ❝r❡❞✐t ❜❛s✐s✱ t❤❡ s②♠❜♦❧ ◆❈ ✐s r❡❝♦r❞❡❞✳

❆ st✉❞❡♥t ✇❤♦ ✐s ✐♥ ✇❛r♥✐♥❣ st❛t✉s ❢♦r ❢❛✐❧✐♥❣ t♦ ♠❛✐♥t❛✐♥ ❛ ✸✳✵✵ ❣r❛❞❡ ♣♦✐♥t ❛✈❡r❛❣❡ ♠❛② ♥♦t
❞r♦♣ ❛ ❝❧❛ss ✇✐t❤♦✉t t❤❡ r❡❝♦♠♠❡♥❞❛t✐♦♥ ♦❢ t❤❡✐r ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞ t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ ❣r❛❞✉❛t❡
❞❡❛♥✳

■♥ ♦r❞❡r t♦ ❛✈♦✐❞ s♦♠❡ ♦❢ t❤❡ str❡ss♦rs t❤❛t ♠❛② ❧❡❛❞ ②♦✉ t♦ ❞r♦♣ ❛ ❝❧❛ss✱ s✉❝❤ ❛s ❛ str❡♥✉♦✉s
✇♦r❦❧♦❛❞✱ r❡♠❡♠❜❡r t❤❛t s✐① ❤♦✉rs✹✺ ♦❢ ✉♣♣❡r✲❧❡✈❡❧ ✉♥❞❡r❣r❛❞✉❛t❡ ❝♦✉rs❡✇♦r❦ ❝❛♥ ❝♦✉♥t t♦✇❛r❞
②♦✉r ❞❡❣r❡❡✳ ▼❆ st✉❞❡♥ts ♦❢t❡♥ ♣❧❛♥ t♦ t❛❦❡ ✉♥❞❡r❣r❛❞✉❛t❡ ❝♦✉rs❡s ❞✉r✐♥❣ t❤❡✐r s❡❝♦♥❞ ②❡❛r✱ ❛♥❞
♣❛rt✐❝✉❧❛r❧② ✐ts s❡❝♦♥❞ s❡♠❡st❡r✱ ✇❤❡♥ t❤❡② ❛r❡ ❧✐❦❡❧② t♦ ♥❡❡❞ t♦ ❞❡✈♦t❡ ♠♦r❡ r❡s♦✉r❝❡s t♦ ✇r✐t✐♥❣
t❤❡✐r t❤❡s❡s✳

■♥t❡r♥❛t✐♦♥❛❧ st✉❞❡♥ts✱ ✐♥ ❛❞❞✐t✐♦♥ t♦ ♦❜t❛✐♥✐♥❣ t❤❡ r❡q✉✐r❡❞ ❛♣♣r♦✈❛❧s✱ ♠✉st ❜❡ ❛❞✈✐s❡❞ ❜② t❤❡
■♥t❡r♥❛t✐♦♥❛❧ ❖✣❝❡ ❜❡❢♦r❡ ❞r♦♣♣✐♥❣ ❛ ❝❧❛ss ✐❢ t❤❡✐r r❡♠❛✐♥✐♥❣ ❝♦✉rs❡ ❧♦❛❞ ✇✐❧❧ ❜❡ ❢❡✇❡r t❤❛♥ ♥✐♥❡
❤♦✉rs✳

❙t✉❞❡♥ts ❛♣♣♦✐♥t❡❞ ❛s ❛❝❛❞❡♠✐❝ ❡♠♣❧♦②❡❡s ♠❛② ♥♦t r❡❞✉❝❡ t❤❡✐r ❝♦✉rs❡ ❧♦❛❞ t♦ ❢❡✇❡r t❤❛♥ ♥✐♥❡
❤♦✉rs ❞✉r✐♥❣ ❛ ❧♦♥❣✲s❡ss✐♦♥ s❡♠❡st❡r ♦r ❢❡✇❡r t❤❛♥ t❤r❡❡ ❤♦✉rs ✐♥ ❛ s✉♠♠❡r s❡ss✐♦♥ ✭✐♥ ❛♥② ❝♦♠❜✐✲
♥❛t✐♦♥ ♦❢ s✉♠♠❡r✲s❡ss✐♦♥ t❡r♠s✮ ✇✐t❤♦✉t t❤❡ ✇r✐tt❡♥ r❡❝♦♠♠❡♥❞❛t✐♦♥ ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r ❛♥❞
t❤❡ ❛♣♣r♦✈❛❧ ♦❢ t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳

▲❡❛✈❡ ♦❢ ❛❜s❡♥❝❡ ●r❛❞✉❛t❡ st✉❞❡♥ts ♠❛② ❛♣♣❧② ❢♦r ❛ ❧❡❛✈❡ ♦❢ ❛❜s❡♥❝❡ ♦❢ ♥♦ ♠♦r❡ t❤❛♥ t✇♦
s❡♠❡st❡rs✳ ❘❡q✉❡sts ❢♦r ❛ ❧❡❛✈❡ ♦❢ ❛❜s❡♥❝❡ ♠✉st ❜❡ ❛♣♣r♦✈❡❞ ✐♥ ❛❞✈❛♥❝❡ ❜② t❤❡ ❣r❛❞✉❛t❡ ❛❞✈✐s❡r
❛♥❞ t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥✳ ❆♣♣❧✐❝❛t✐♦♥s ❢r♦♠ st✉❞❡♥ts ✇❤♦ ❤❛✈❡ ❜❡❡♥ ❛❞♠✐tt❡❞ t♦ ❝❛♥❞✐❞❛❝② ✇✐❧❧ ❜❡
❛♣♣r♦✈❡❞ ❜② t❤❡ ❣r❛❞✉❛t❡ ❞❡❛♥ ♦♥❧② ✐♥ r❛r❡ ❛♥❞ ✉♥✉s✉❛❧ ❝✐r❝✉♠st❛♥❝❡s✳

❆ st✉❞❡♥t ♦♥ ❛♣♣r♦✈❡❞ ❧❡❛✈❡ ♠✉st ❛♣♣❧② ❢♦r r❡❛❞♠✐ss✐♦♥ ✐♥ ♦r❞❡r t♦ r❡t✉r♥ t♦ t❤❡ ❯♥✐✈❡rs✐t②✱
❜✉t r❡❛❞♠✐ss✐♦♥ ❞✉r✐♥❣ t❤❡ ❛♣♣r♦✈❡❞ ♣❡r✐♦❞ ✐s ❛✉t♦♠❛t✐❝ ❛♥❞ t❤❡ ❛♣♣❧✐❝❛t✐♦♥ ❢❡❡ ✐s ✇❛✐✈❡❞✳

❆ st✉❞❡♥t ♦♥ ❧❡❛✈❡ ♠❛② ♥♦t ✉s❡ ❛♥② ❯♥✐✈❡rs✐t② ❢❛❝✐❧✐t✐❡s❀ ♥♦r ❛r❡ t❤❡② ❡♥t✐t❧❡❞ t♦ r❡❝❡✐✈❡ ❛❞✈✐❝❡
❢r♦♠ ❛♥② ♠❡♠❜❡r ♦❢ t❤❡ ❢❛❝✉❧t②✳ ❆ ❧❡❛✈❡ ♦❢ ❛❜s❡♥❝❡ ❞♦❡s ♥♦t ❛❧t❡r t❤❡ t✐♠❡ ❧✐♠✐ts ❢♦r ❞❡❣r❡❡s ♦r
❝♦✉rs❡✇♦r❦✳

✺✳✷ ❙t✉❞❡♥t ❍❡❛❧t❤

❙t✉❞❡♥t ❊♠❡r❣❡♥❝② ❙❡r✈✐❝❡s ■❢ ②♦✉ ♦r s♦♠❡♦♥❡ ②♦✉ ❦♥♦✇ ✐s ✐♥ ❝r✐s✐s ❛♥❞ ♥❡❡❞s ✐♠♠❡❞✐❛t❡
❛ss✐st❛♥❝❡✱ ♣❧❡❛s❡ ❝❛❧❧✿

❚❤❡ ❖✣❝❡ ♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts ❊♠❡r❣❡♥❝② ❉❡❛♥✿ ✹✼✶✲✺✵✶✼ ✭✽❛♠ ✲ ✺♣♠✱ ▼♦♥❞❛② ✲ ❋r✐❞❛②✮
❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s P♦❧✐❝❡ ❉❡♣❛rt♠❡♥t✿ ✹✼✶✲✹✹✹✶ ✭❛❢t❡r ✺♣♠✮
❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❚❡❧❡♣❤♦♥❡ ❈♦✉♥s❡❧✐♥❣ ❍♦t❧✐♥❡✿ ✹✼✶✲❈❆▲▲ ✭✷✹ ❤♦✉rs✮

❚❤❡ ❙t✉❞❡♥t ❊♠❡r❣❡♥❝② ❙❡r✈✐❝❡s✹✻ st❛✛ ✐♥ t❤❡ ❖✣❝❡ ♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts ✇♦r❦s ✇✐t❤ ❝❛♠✲
♣✉s ❛♥❞ ❝♦♠♠✉♥✐t② ♦r❣❛♥✐③❛t✐♦♥s t♦ ♣r♦✈✐❞❡ ❛ ♥✉♠❜❡r ♦❢ s❡r✈✐❝❡s t♦ ❛ss✐st st✉❞❡♥ts ❛♥❞✱ ✐♥ s♦♠❡
❝❛s❡s✱ t❤❡✐r ❢❛♠✐❧✐❡s ❛♥❞ ❢r✐❡♥❞s ❞✉r✐♥❣ ❛♥ ❡♠❡r❣❡♥❝② ♦r ❝r✐s✐s s✐t✉❛t✐♦♥✳ ❚❤❡s❡ s❡r✈✐❝❡s ♠❛② ✐♥❝❧✉❞❡
♣r♦✈✐s✐♦♥ ♦❢ ❧✐♠✐t❡❞ ❡♠❡r❣❡♥❝② ❢✉♥❞s✱ ❛ss✐st❛♥❝❡ ✇✐t❤ ❛❝❛❞❡♠✐❝ ✐ss✉❡s✱ ♦✉tr❡❛❝❤ ❛♥❞ ❛❞✈♦❝❛❝② ❢♦r

✹✺❚❤✐s ♠❛② ❜❡ ♥✐♥❡ ❤♦✉rs ✐❢ ②♦✉ ❛r❡ ♣❛rt ♦❢ ❛ ❞✉❛❧ ❞❡❣r❡❡ ♣r♦❣r❛♠✳ ❙❡❡ ✸✳✸ ♦♥ ♣❛❣❡ ✷✼ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✳
✹✻❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ♣❧❡❛s❡ s❡❡ ❤tt♣✿✴✴❞❡❛♥♦❢st✉❞❡♥ts✳✉t❡①❛s✳❡❞✉✴❡♠❡r❣❡♥❝②✴✐♥❞❡①✳♣❤♣✳

✹✶



st✉❞❡♥ts✱ ❛♥❞ ❝♦♦r❞✐♥❛t✐♦♥ ✇✐t❤ ♦t❤❡r r❡❧❡✈❛♥t ❯❚ ♦✣❝❡s✳ ❚❤✐s ♦✣❝❡ ❞♦❡s ♥♦t ♣r♦✈✐❞❡ ❝♦✉♥s❡❧✐♥❣
s❡r✈✐❝❡s✳

❊♠❡r❣❡♥❝✐❡s ✐♥❝❧✉❞❡ ✭❜✉t ❛r❡ ♥♦t ❧✐♠✐t❡❞ t♦✮✿
❆♣❛rt♠❡♥t ♦r ❍♦✉s❡ ❋✐r❡
❆tt❡♠♣t❡❞ ❙✉✐❝✐❞❡
❈♦♥❝❡r♥s ❛❜♦✉t ❆❝❛❞❡♠✐❝ ❆❞❥✉st♠❡♥t ♦r P❡r❢♦r♠❛♥❝❡
❉❡❛t❤ ♦❢ ❛ ❘❡❧❛t✐✈❡
❉❡❛t❤ ♦❢ ❛ ❙t✉❞❡♥t ♦r ❋♦r♠❡r ❙t✉❞❡♥t
❋❛♠✐❧② ❊♠❡r❣❡♥❝② ■♠♣❛❝t✐♥❣ ❛ ❙t✉❞❡♥t✬s ❈❛♠♣✉s ▲✐❢❡
❋✐♥❛♥❝✐❛❧ Pr♦❜❧❡♠s
■♥t❡r♣❡rs♦♥❛❧ ❱✐♦❧❡♥❝❡ ♦r ❙t❛❧❦✐♥❣
▼✐ss✐♥❣ ❙t✉❞❡♥t
◆❛t✉r❛❧ ❉✐s❛st❡r
❙❡①✉❛❧ ❆ss❛✉❧t
❙t✉❞❡♥t ■♥❥✉r② ♦r ■❧❧♥❡ss

❯♥✐✈❡rs✐t② ❍❡❛❧t❤ ❙❡r✈✐❝❡s ❯❍❙ ♣r♦✈✐❞❡s ♠❡❞✐❝❛❧ ❝❛r❡ ❛♥❞ ♣❛t✐❡♥t ❡❞✉❝❛t✐♦♥ t♦ st✉❞❡♥ts ❛t
❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✳ ❚❤❡ ♠✐ss✐♦♥ ♦❢ ❯♥✐✈❡rs✐t② ❍❡❛❧t❤ ❙❡r✈✐❝❡s ✐s t♦ s✉♣♣♦rt ❛❝❛❞❡♠✐❝
♣✉rs✉✐ts ❜② ♣r♦✈✐❞✐♥❣ ♠❡❞✐❝❛❧ s❡r✈✐❝❡s✱ ❢♦st❡r✐♥❣ ♣❤②s✐❝❛❧ ❛♥❞ ♣s②❝❤♦❧♦❣✐❝❛❧ ✇❡❧❧♥❡ss✱ ❛♥❞ ♣r♦♠♦t✐♥❣
❤❡❛❧t❤② ❧✐❢❡st②❧❡s ❛♠♦♥❣ ❯❚ st✉❞❡♥ts✳ ❙❡❡ t❤❡ ❡①t❡♥s✐✈❡ ✇❡❜s✐t❡ ♦❢ t❤❡ ❯❍❙✱ ✐♥❝❧✉❞✐♥❣ ❛ ♣❡rs♦♥❛❧✐③❡❞
❧♦❣✲✐♥ s②st❡♠ ❢♦r ❛♣♣♦✐♥t♠❡♥ts ❛♥❞ r❡❝♦r❞s✱ ❛t t❤✐s ❛❞❞r❡ss✿ ❤tt♣✿✴✴❤❡❛❧t❤②❤♦r♥s✳✉t❡①❛s✳❡❞✉✴✳

❈♦✉♥s❡❧✐♥❣ ❛♥❞ ▼❡♥t❛❧ ❍❡❛❧t❤ ❈❡♥t❡r ❈▼❍❈ ✐s ❝♦♠♠✐tt❡❞ t♦ s❡r✈✐♥❣ ❯❚✬s ❞✐✈❡rs❡ ❝❛♠♣✉s
❝♦♠♠✉♥✐t② ❜② ♣r♦✈✐❞✐♥❣ ❝♦✉♥s❡❧✐♥❣✱ ♣s②❝❤✐❛tr✐❝✱ ❝♦♥s✉❧t❛t✐♦♥✱ ❛♥❞ ♣r❡✈❡♥t✐♦♥ s❡r✈✐❝❡s t❤❛t ❢❛❝✐❧✐t❛t❡
st✉❞❡♥ts✬ ❛❝❛❞❡♠✐❝ ❛♥❞ ❧✐❢❡ ❣♦❛❧s ❛♥❞ ❡♥❤❛♥❝❡ t❤❡✐r ♣❡rs♦♥❛❧ ❣r♦✇t❤ ❛♥❞ ✇❡❧❧✲❜❡✐♥❣✳

❆♠♦♥❣ ♦t❤❡r s❡r✈✐❝❡s✱ t❤❡ ❈▼❍❈ ♦✛❡rs ❛ ❙t✉❞❡♥ts ✐♥ ❘❡❝♦✈❡r② ♣r♦❣r❛♠✱ ✐♥❞✐✈✐❞✉❛❧ ❝♦✉♥s❡❧✐♥❣✱
❛♥❞ ❣r♦✉♣ t❤❡r❛♣②✳ ❱✐s✐t t❤❡ ♦✣❝❡ ♦♥ t❤❡ ✜❢t❤ ✢♦♦r ♦❢ t❤❡ ❙t✉❞❡♥t ❙❡r✈✐❝❡s ❇✉✐❧❞✐♥❣ ❜❡t✇❡❡♥ ✽✿✵✵
❛✳♠✳ ❛♥❞ ✺✿✵✵ ♣✳♠✳✱ ▼♦♥❞❛② t❤r♦✉❣❤ ❋r✐❞❛②✳ ❋♦r ♥♦♥✲❡♠❡r❣❡♥❝② s✐t✉❛t✐♦♥s✱ ②♦✉ ❝❛♥ ❛❧s♦ r❡❛❝❤ t❤❡
♦✣❝❡ ❜② ♣❤♦♥❡ ❛t ✭✺✶✷✮ ✹✼✶✲✸✺✶✺✳

❋♦r ✐♠♠❡❞✐❛t❡ ❛ss✐st❛♥❝❡✱ ❝❛❧❧ ❈▼❍❈✬s ✷✹✲❍♦✉r ❚❡❧❡♣❤♦♥❡ ❈♦✉♥s❡❧✐♥❣ ❤♦t❧✐♥❡ ❛t ✭✺✶✷✮
✹✼✶✲✷✷✺✺✳

❚❤❡ ✇❡❜s✐t❡ ♦❢ t❤❡ ❈♦✉♥s❡❧✐♥❣ ❛♥❞ ▼❡♥t❛❧ ❍❡❛❧t❤ ❈❡♥t❡r ❤❛s r❡s♦✉r❝❡s ❢♦r st✉❞❡♥ts✱ ♣❛r❡♥ts✱
❢❛❝✉❧t② ❛♥❞ st❛✛✳ ❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❛❧❧ ♦❢ t❤❡✐r s❡r✈✐❝❡s ❛t ❤tt♣✿✴✴✇✇✇✳❝♠❤❝✳✉t❡①❛s✳❡❞✉✴
✐♥❞❡①✳❤t♠❧✳

❈▼❍❈ ❱♦✐❝❡s ❆❣❛✐♥st ❱✐♦❧❡♥❝❡ ❱♦✐❝❡s ❆❣❛✐♥st ❱✐♦❧❡♥❝❡ ✐s ❛ ♣r♦❣r❛♠ ♦❢ t❤❡ ❈♦✉♥s❡❧✐♥❣
❛♥❞ ▼❡♥t❛❧ ❍❡❛❧t❤ ❈❡♥t❡r ❛t ❚❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✳ ❱❆❱ ❛❞❞r❡ss❡s ✐ss✉❡s ♦❢✿

• ❉❛t✐♥❣✴❘❡❧❛t✐♦♥s❤✐♣ ❱✐♦❧❡♥❝❡

• ❙❡①✉❛❧ ❱✐♦❧❡♥❝❡

• ❙t❛❧❦✐♥❣

❖✉r ♣r♦❣r❛♠s ❛r❡ ❞❡s✐❣♥❡❞ t♦ s❡r✈❡ t❤❡ ♥❡❡❞s ♦❢ t❤❡ ❞✐✈❡rs❡ ❯❚ ♣♦♣✉❧❛t✐♦♥ ✇✐t❤ ✐♥❢♦r♠❛t✐♦♥✱
❡❞✉❝❛t✐♦♥✱ tr❛✐♥✐♥❣✱ ❛❞✈♦❝❛❝②✱ ❝♦✉♥s❡❧✐♥❣✱ ❛♥❞ r❡❢❡rr❛❧ s❡r✈✐❝❡s✳ ❙❡r✈✐❝❡s ❢♦r ❙✉r✈✐✈♦rs ❛♥❞ ❆❧❧✐❡s
✐♥❝❧✉❞❡✿

✹✷



• ■♥❞✐✈✐❞✉❛❧ ❈♦✉♥s❡❧✐♥❣

• ❆♥♦♥②♠♦✉s ❚❡❧❡♣❤♦♥❡ ❈♦✉♥s❡❧✐♥❣

• ●r♦✉♣ ❈♦✉♥s❡❧✐♥❣

• ❈♦♥♥❡❝t✐♦♥ t♦ r❡s♦✉r❝❡s ✐♥ t❤❡ ❝♦♠♠✉♥✐t②

• ❆❞✈♦❝❛❝② s❡r✈✐❝❡s ✇❤✐❝❤ ♠❛② ✐♥❝❧✉❞❡ ❧❡❣❛❧✱ ♠❡❞✐❝❛❧✱ ❛❝❛❞❡♠✐❝✱ ❛♥❞✴♦r ❤♦✉s✐♥❣ s✉♣♣♦rt

❚r❛✐♥✐♥❣ ❛♥❞ ♦✉tr❡❛❝❤ ♣r♦❣r❛♠♠✐♥❣ ✐♥❝❧✉❞❡s✿

• ■♥t❡r❛❝t✐✈❡ ❚❤❡❛tr❡ ❢♦r ❉✐❛❧♦❣✉❡ ♣❡r❢♦r♠❛♥❝❡s ❜② ❱❆❱ P❡❡r ❊❞✉❝❛t♦rs

• ❱❆❱ ✶✵✶ ❛♥❞ ♦t❤❡r ❡❞✉❝❛t✐♦♥❛❧ ♣r♦❣r❛♠s t❤❛t ❝❛♥ ❜❡ ❝✉st♦♠✐③❡❞ ❢♦r ❢❛❝✉❧t②✱ st❛✛✱ ❛♥❞ ✴♦r
st✉❞❡♥t ❣r♦✉♣s

• ❆ ✇✐❞❡ ❛rr❛♥❣❡ ♦❢ ❝❛♠♣✉s ❛❝t✐✈✐t✐❡s t❤❛t ❤♦♥♦r t❤❡ ✈❛r✐♦✉s ❛✇❛r❡♥❡ss ♠♦♥t❤s

❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❛❧❧ ♦❢ t❤❡s❡ s❡r✈✐❝❡s✱ ✐♥❝❧✉❞✐♥❣ ❤♦✇ t♦ ❣❡t ✐♥✈♦❧✈❡❞✱ ♦♥ t❤❡ ❱❆❱ s❡❝t✐♦♥
♦❢ t❤❡ ❈▼❍❙ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❝♠❤❝✳✉t❡①❛s✳❡❞✉✴✈❛✈✳❤t♠❧✳

❇❡❤❛✈✐♦r ❈♦♥❝❡r♥s ❆❞✈✐❝❡ ▲✐♥❡ ✭❇❈❆▲✮ ■❢ ②♦✉ ❤❛✈❡ ❝♦♥❝❡r♥s ❛❜♦✉t ❛ st✉❞❡♥t✱ ❢❛❝✉❧t②✱ ♦r
st❛✛ ♠❡♠❜❡r ✐♥ t❤❡ ❯❚ ❝♦♠♠✉♥✐t②✱ ❝♦♥t❛❝t t❤❡ ✷✹✲❤♦✉r ❇❈❆▲ ❛t ✺✶✷✲✷✸✷✲✺✵✺✵✳ ❚❤❡ ❇❈❆▲ ❧✐♥❡
✇❛s ❞❡✈❡❧♦♣❡❞ ❜② ❚❤❡ ❯♥✐✈❡rs✐t② ✐♥ ♦r❞❡r t♦ ♣r♦✈✐❞❡ ❛ ❝❡♥tr❛❧ r❡s♦✉r❝❡ ❢♦r t❤♦s❡ ✇❤♦ ❛r❡ ❝♦♥❝❡r♥❡❞
❛❜♦✉t ❛♥ ✐♥❞✐✈✐❞✉❛❧ ❛♥❞ ❛r❡ ♥♦t s✉r❡ ❤♦✇ t♦ ❤❡❧♣ t❤❡♠✳ ❋✐♥❞ ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ♦♥ ❇❈❆▲ ❤❡r❡✿
✇✇✇✳✉t❡①❛s✳❡❞✉✴s❛❢❡t②✴❜❝❛❧✳

❙t✉❞❡♥t ❍❡❛❧t❤ ■♥s✉r❛♥❝❡ Pr♦❣r❛♠ ✭❙❍■P✮ ❚❤❡ ❙t✉❞❡♥t ❍❡❛❧t❤ ■♥s✉r❛♥❝❡ Pr♦❣r❛♠ ✐s ❛♥
♦♣t✐♦♥❛❧ ❤❡❛❧t❤ ✐♥s✉r❛♥❝❡ ♣❧❛♥ ❛✈❛✐❧❛❜❧❡ t♦ ❝✉rr❡♥t❧② ❡♥r♦❧❧❡❞ ❯♥✐✈❡rs✐t② st✉❞❡♥ts ✇❤♦ ❛r❡ ♥♦t
❝♦✈❡r❡❞ t❤r♦✉❣❤ ♦t❤❡r ✐♥s✉r❛♥❝❡ ♣r♦❣r❛♠s✳ ❚❤❡ ♣❧❛♥ ✐s ❢✉❧❧② ✐♥s✉r❡❞ ❛♥❞ ✉♥❞❡r✇r✐tt❡♥ ❜② ❯♥✐t✲
❡❞❍❡❛❧t❤❝❛r❡✳ ■♥❢♦r♠❛t✐♦♥ ✐s ❛✈❛✐❧❛❜❧❡ ❛t ✭✺✶✷✮ ✹✼✶✲✶✵✹✵ ❛♥❞ ❢r♦♠ ❛ r❡♣r❡s❡♥t❛t✐✈❡ ♦❢ ❯♥✐t❡❞✲
❍❡❛❧t❤❝❛r❡ ✐♥ t❤❡ ❈❛s❤✐❡r✴■♥s✉r❛♥❝❡ ❖✣❝❡ ❛t ❯♥✐✈❡rs✐t② ❍❡❛❧t❤ ❙❡r✈✐❝❡s✳ ❆❞❞✐t✐♦♥❛❧ ✐♥❢♦r♠❛✲
t✐♦♥ ❛❜♦✉t t❤❡ ❙t✉❞❡♥t ❍❡❛❧t❤ ■♥s✉r❛♥❝❡ Pr♦❣r❛♠ ✐s ❛✈❛✐❧❛❜❧❡ ❢r♦♠ ❯♥✐t❡❞❍❡❛❧t❤❝❛r❡✱ ❢♦✉♥❞ ❤❡r❡✿
❤tt♣s✿✴✴✇✇✇✳✉❤❝sr✳❝♦♠✴✉t❡①❛s❛✉st✐♥✳

■♥t❡r♥❛t✐♦♥❛❧ st✉❞❡♥t ❤❡❛❧t❤ ✐♥s✉r❛♥❝❡ ❚❤❡ ❙t✉❞❡♥t ❍❡❛❧t❤ ■♥s✉r❛♥❝❡ Pr♦❣r❛♠ ❞❡s❝r✐❜❡❞
❛❜♦✈❡ ✐s ♠❛♥❞❛t♦r② ❢♦r ✐♥t❡r♥❛t✐♦♥❛❧ st✉❞❡♥ts❀ t❤❡ ❝♦st ✐s ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ st✉❞❡♥t✬s t✉✐t✐♦♥ ❜✐❧❧ ❡❛❝❤
s❡♠❡st❡r✳ ❆❞❞✐t✐♦♥❛❧ ✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t ✐♥t❡r♥❛t✐♦♥❛❧ st✉❞❡♥t ❤❡❛❧t❤ ✐♥s✉r❛♥❝❡ ✐s ❣✐✈❡♥ ✐♥ ❝❤❛♣✲
t❡r ✺✱ ❢♦✉♥❞ ❤❡r❡✿ ❤tt♣✿✴✴r❡❣✐str❛r✳✉t❡①❛s✳❡❞✉✴❝❛t❛❧♦❣s✴❣✐✵✾✲✶✵✴❝❤✵✺✴❣✐✵✾✳❝❤✵✺❜✳❤t♠❧★

♠❛♥❞❛t♦r②✲❤❡❛❧t❤✲✐♥s✉r❛♥❝❡✳

●❡♥❡r❛❧ ❤❡❛❧t❤ ❝❛r❡ ✐♥ ❆✉st✐♥

• P❡♦♣❧❡✬s ❈♦♠♠✉♥✐t② ❈❧✐♥✐❝ ✭P❈❈✮ ♦✛❡rs s♦♠❡ s❡r✈✐❝❡s ♦♥ ❛ s❧✐❞✐♥❣ s❝❛❧❡ ❢♦r ❆✉st✐♥ r❡s✐❞❡♥ts✳
❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ s❡❡ t❤❡✐r ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳❛✉st✐♥♣❝❝✳♦r❣✴✳

• ❙❡t♦♥ ❈♦♠♠✉♥✐t② ❍❡❛❧t❤ ❈❡♥t❡r ❤❛s t❤r❡❡ ❧♦❝❛t✐♦♥s t❤r♦✉❣❤♦✉t ❆✉st✐♥✱ ❧✐st❡❞ ❤❡r❡✿ ❤tt♣✿

✴✴✇✇✇✳s❡t♦♥✳♥❡t✴❧♦❝❛t✐♦♥s✴❝❧✐♥✐❝s✳

• ■❢ ②♦✉ ❛r❡ ♦♥ ❛ ❢❡❧❧♦✇s❤✐♣✱ ②♦✉ ♠❛② ❜❡ ❛❜❧❡ t♦ ♣✉r❝❤❛s❡ ♦✉ts✐❞❡ ✐♥s✉r❛♥❝❡ ✭✇❤✐❝❤ ❝♦✈❡rs
❞❡♣❡♥❞❡♥ts✮ t❤r♦✉❣❤ ❯♥✐t❡❞ ❍❡❛❧t❤ ❈❛r❡✳ ❋✐♥❞ ♠♦r❡ ❞❡t❛✐❧s ❤❡r❡✿ ❤tt♣s✿✴✴✇✇✇✳✉❤❝sr✳❝♦♠✴
❯❚❡①❛s❆✉st✐♥✳

✹✸



✺✳✸ ❈❛♠♣✉s ❛♥❞ ❈♦♠♠✉♥✐t②

❈❲●❙ ❙♦❝✐❛❧ ▼❡❞✐❛

❑❡❡♣ ❝♦♥♥❡❝t❡❞ ✇✐t❤ ②♦✉r ♣❡❡rs ❛♥❞ ❈❡♥t❡r ❛♥❞ ❯♥✐✈❡rs✐t② ❡✈❡♥ts t❤r♦✉❣❤ t❤❡ ❢♦❧❧♦✇✐♥❣ s♦❝✐❛❧
♠❡❞✐❛ ♣❛❣❡s ❛♥❞ ❧✐sts❡r✈s✳ ❋♦r ♣r♦❣r❛♠ ❝♦♥t❛❝t ✐♥❢♦r♠❛t✐♦♥✱ ✐♥❝❧✉❞✐♥❣ ❤♦✇ t♦ s✉❜♠✐t ❛♥ ❛rt✐❝❧❡
♦r ❡✈❡♥t ❢♦r ♦✉r ❡♠❛✐❧ ❜✉❧❧❡t✐♥ ♦r ❜❧♦❣✱ ✈✐s✐t ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❝♦❧❛✴❝❡♥t❡rs✴❝✇❣s✴❛❜♦✉t✴
❈♦♥t❛❝t✲❯s✳♣❤♣✳

• ❈❲●❙ ❋❛❝❡❜♦♦❦ ♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳❢❛❝❡❜♦♦❦✳❝♦♠✴✉t❝✇❣s

• ❈❲●❙ ❚✇✐tt❡r ❢❡❡❞✿ ❤tt♣✿✴✴t✇✐tt❡r✳❝♦♠✴✉t❝✇❣s

• ❯❚✬s ❨♦✉❚✉❜❡ ♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳②♦✉t✉❜❡✳❝♦♠✴✉s❡r✴✉t❛✉st✐♥t❡①❛s

• ❈❲●❙ ❲❡❡❦❧② ❇✉❧❧❡t✐♥✿ ❚❤✐s ✐s s❡♥t ✈✐❛ ❡♠❛✐❧ t❤r♦✉❣❤ t❤❡ ❧✐sts❡r✈✳

• ❲●❙ ●r❛❞✉❛t❡ ▲✐sts❡r✈✿ ❚❤✐s ❧✐st ✐s ♦♣❡♥ t♦ ❣r❛❞✉❛t❡ st✉❞❡♥ts ❢r♦♠ ❛♥② ❞❡♣❛rt♠❡♥t ✇❤♦ ❛r❡
✐♥t❡r❡st❡❞ ✐♥ ❲♦♠❡♥✬s ❛♥❞ ●❡♥❞❡r ❙t✉❞✐❡s ❛t t❤❡ ❯♥✐✈❡rs✐t② ♦❢ ❚❡①❛s ❛t ❆✉st✐♥✳ ❙✉❜s❝r✐❜❡rs
♠❛② s❡♥❞ ♠❡ss❛❣❡s t❤r♦✉❣❤ t❤✐s ❧✐sts❡r✈ ❛s ✇❡❧❧ ❛t ✇❣s✲❣r❛❞s❅✉t❧✐sts✳✉t❡①❛s✳❡❞✉✳

• ❈❲●❙ ❇❧♦❣✿ ❲❡ ♣♦st ✐♥❢♦r♠❛t✐♦♥ ❢♦r ❝❛♠♣✉s ❡✈❡♥ts ♦r ❢♦r ♦✛✲❝❛♠♣✉s✱ ❣❡♥❞❡r✲r❡❧❛t❡❞ ❡✈❡♥ts
❜❡✐♥❣ ♦r❣❛♥✐③❡❞ ❜② ♥♦♥♣r♦✜t ❣r♦✉♣s ♦♥ t❤❡ ❜❧♦❣✱ ❢♦✉♥❞ ❛t ❤tt♣✿✴✴❜❧♦❣s✳✉t❡①❛s✳❡❞✉✴❝✇❣s✴✳ ❚❤❡
❜❧♦❣ ✐s ✉♣❞❛t❡❞ ✇❡❡❦❧② ❞✉r✐♥❣ t❤❡ s❝❤♦♦❧ ②❡❛r✱ ❛♥❞ ❛❧❧ ❡♥tr✐❡s ❛r❡ ❛r❝❤✐✈❡❞ ❛♥❞ t❛❣❣❡❞ ❜② t♦♣✐❝
❢♦r ❢✉t✉r❡ r❡❢❡r❡♥❝❡✳

❚❤❡ ❲♦♠❡♥✬s ❘❡s♦✉r❝❡ ❈❡♥t❡r

❚❤❡ ❲♦♠❡♥✬s ❘❡s♦✉r❝❡ ❈❡♥t❡r ✐s ❛♥ ♦♥❧✐♥❡ ❝♦♠♣❡♥❞✐✉♠ ♦❢ r❡s♦✉r❝❡s t❤❛t ❤❛✈❡ ❜❡❡♥ ❛ss❡♠❜❧❡❞ t♦
❤❡❧♣ ②♦✉ ♥❛✈✐❣❛t❡ ②♦✉r ✇❛② ❛r♦✉♥❞ t❤❡ ✉♥✐✈❡rs✐t②✱ ❆✉st✐♥✱ ❛♥❞ ❧✐❢❡✳ ❍♦st❡❞ t❤r♦✉❣❤ t❤❡ ❈♦❧❧❡❣❡ ♦❢
◆❛t✉r❛❧ ❙❝✐❡♥❝❡s✱ t❤❡② ❤❛✈❡ ❝♦♠♣✐❧❡❞ ✶✽✵ ❧✐♥❦s t♦ ✈❛❧✉❛❜❧❡ ❝❛♠♣✉s ❛♥❞ ❝♦♠♠✉♥✐t② ❝❡♥t❡rs✱ ♦r❣❛♥✐✲
③❛t✐♦♥s✱ ❛♥❞ ♦t❤❡r r❡s♦✉r❝❡s✱ ✇❤✐❝❤ ❛r❡ ❜r♦❦❡♥ ❞♦✇♥ ✐♥t♦ t❤❡ ❢♦❧❧♦✇✐♥❣ ❝❛t❡❣♦r✐❡s✿

❆❝❛❞❡♠✐❝s ✫ ▲❡❛r♥✐♥❣
❙✉♣♣♦rt ❆ ●♦♦❞ ❈❛✉s❡
❈❛r❡❡r ❉❡✈❡❧♦♣♠❡♥t
❈♦✉♥s❡❧✐♥❣ ✫ ❍❡❛❧t❤
●r❛♥ts✱ ❋❡❧❧♦✇s❤✐♣s✱ ❆✇❛r❞s✱ ✫ ■♥t❡r♥s❤✐♣s
❍♦✉s✐♥❣ ✫ ❋♦♦❞ ❙❡r✈✐❝❡s
▲✐♥❦s ♦❢ ■♥t❡r❡st
❖♥✲❈❛♠♣✉s ❖r❣❛♥✐③❛t✐♦♥s ❋♦r ❲♦♠❡♥
◆❛t✐♦♥❛❧✴■♥t❡r♥❛t✐♦♥❛❧ ❖r❣❛♥✐③❛t✐♦♥s ❋♦r ❲♦♠❡♥
P❡rs♦♥❛❧ ❙❛❢❡t② ✫ ▲❡❣❛❧ ❙❡r✈✐❝❡s
❙♦❝✐❛❧✴▲❡✐s✉r❡ ❆❝t✐✈✐t✐❡s ❆r♦✉♥❞ ❆✉st✐♥
❚r❛♥s♣♦rt❛t✐♦♥

❋✐♥❞ t❤❡✐r ✇❡❜s✐t❡ ❤❡r❡✿
❤tt♣✿✴✴❝♥s✳✉t❡①❛s✳❡❞✉✴❝♦♠♠✉♥✐t②✴✇♦♠❡♥✲✐♥✲♥❛t✉r❛❧✲s❝✐❡♥❝❡s✴✇♦♠❡♥s✲r❡s♦✉r❝❡✲❝❡♥t❡r✳

✹✹



❚❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r

❚❤❡ ●❙❈ s✉♣♣♦rts st✉❞❡♥ts ✐♥ t❤❡✐r ❡✛♦rts t♦ ✐♥❝r❡❛s❡ ❛✇❛r❡♥❡ss ❛❜♦✉t ✐ss✉❡s ❛✛❡❝t✐♥❣ ✇♦♠❡♥✱ t❤❡
▲●❇❚◗ ❝♦♠♠✉♥✐t②✱ ❛♥❞ t❤♦s❡ ✇❤♦ st❛♥❞ ✐♥ ❛❧❧✐❛♥❝❡ ✇✐t❤ ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ ♣❡♦♣❧❡✳ ❚❤❡ ♦✣❝❡
✐s ❣✉✐❞❡❞ ❜② ❛♥ ❆❞✈✐s♦r② ❇♦❛r❞ ❝♦♠♣r✐s❡❞ ♦❢ st✉❞❡♥ts✱ ❢❛❝✉❧t②✱ st❛✛✱ ❛♥❞ ❛❞♠✐♥✐str❛t♦rs ✇❤♦ ❛r❡
✐♥t❡r❡st❡❞ ✐♥ ❛♥❞ ❝♦♠♠✐tt❡❞ t♦ t❤❡ ♠✐ss✐♦♥ ♦❢ t❤❡ ●❙❈✳

❚❤❡ ●❙❈ ❛✐♠s✿

• ❚♦ s✉♣♣♦rt ❛ str♦♥❣ ❛♥❞ ✇❡❧❝♦♠✐♥❣ ❝♦♠♠✉♥✐t② ❢♦r ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ ✐♥❞✐✈✐❞✉❛❧s ♦♥ ❝❛♠♣✉s✳

• ❚♦ ♣r♦✈✐❞❡ ❛ s❛❢❡ ❛♥❞ s✉♣♣♦rt✐✈❡ ❡♥✈✐r♦♥♠❡♥t ❢♦r ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ st✉❞❡♥ts ❛t ❯❚ ❆✉st✐♥
s♦ t❤❡② ♠❛② r❡❛❝❤ t❤❡✐r ❛❝❛❞❡♠✐❝ ❛♥❞ ♣❡rs♦♥❛❧ ❣♦❛❧s✳

• ❈r❡❛t❡ ❢✉♥❝t✐♦♥❛❧ ❧✐♥❦s t♦ ❛❧❧✐❡s ✇✐t❤✐♥ t❤❡ ❧❛r❣❡r ✐♥st✐t✉t✐♦♥✱ ❛s ✇❡❧❧ ❛s t❤❡ ✇✐❞❡r ❆✉st✐♥
❝♦♠♠✉♥✐t②✳

• ❲♦r❦ t♦ ❞✐♠✐♥✐s❤ t❤❡ ♣r❡❥✉❞✐❝❡ t❤❛t ♥♦t ♦♥❧② ✐♠♣❛✐rs t❤❡ ❡❞✉❝❛t✐♦♥❛❧ ❡①♣❡r✐❡♥❝❡s ❛♥❞ t❤❡
s❛❢❡t② ♦❢ ✐♥❞✐✈✐❞✉❛❧ ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ st✉❞❡♥ts✱ ❜✉t ❛❧s♦ ✐♠♣❡❞❡s t❤❡ ❞❡✈❡❧♦♣♠❡♥t ♦❢ ♦t❤❡rs
✇✐t❤✐♥ t❤❡ ✐♥st✐t✉t✐♦♥✳

❚♦ ❛❝❤✐❡✈❡ t❤❡s❡ ❣♦❛❧s✱ t❤❡ ●❙❈ ♣r♦✈✐❞❡s s❛❢❡ s♣❛❝❡s ❢♦r st✉❞❡♥ts t♦ ❣❛t❤❡r ❛♥❞ ❞♦ ❛❝❛❞❡♠✐❝✱ s♦❝✐❛❧
❛♥❞ ♣♦❧✐t✐❝❛❧ ✇♦r❦✳ ❚❤❡② ♠❡❡t ✇✐t❤ ✐♥❞✐✈✐❞✉❛❧ ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ st✉❞❡♥ts ❛❜♦✉t t❤❡✐r ❛s♣✐r❛t✐♦♥s
❛♥❞ ❝♦♥❝❡r♥s❀ ❛❞✈✐s❡ st✉❞❡♥t ✇♦♠❡♥ ❛♥❞ ▲●❇❚◗ ❧❡❛❞❡rs❀ s✉♣♣♦rt t❤❡ ❞❡✈❡❧♦♣♠❡♥t ❛♥❞ ♣❧❛♥♥✐♥❣
♦❢ ▲●❇❚◗ Pr✐❞❡ ▼♦♥t❤ ♣r♦❣r❛♠♠✐♥❣✱ t❤❡ ❱❛❣✐♥❛ ▼♦♥♦❧♦❣✉❡s✱ ❛s ✇❡❧❧ ❛s ♥✉♠❡r♦✉s ♦t❤❡r st✉❞❡♥t
✐♥✐t✐❛t❡❞ ♣r♦❣r❛♠s❀ ✐❞❡♥t✐❢② ❛♥❞ r❡❢❡r st✉❞❡♥ts t♦ ♦t❤❡r ❤❡❧♣❢✉❧ ♣❡♦♣❧❡ ❛♥❞ s❡r✈✐❝❡s ❛t ❯❚ ❆✉st✐♥
❛♥❞ ✐♥ t❤❡ ✇✐❞❡r ❆✉st✐♥ ❝♦♠♠✉♥✐t②❀ ❛♥❞ ♦✛❡r ❛ ❤♦st ♦❢ s❡r✈✐❝❡s ❛♥❞ ♣r♦❣r❛♠s ❢♦r st✉❞❡♥ts r❡❣❛r❞✐♥❣
✇♦♠❡♥✬s ✐ss✉❡s✱ t❤❡ ▲●❇❚◗ ❝♦♠♠✉♥✐t②✱ ❛♥❞ ❛❧❧② ❞❡✈❡❧♦♣♠❡♥t✳

❈♦♥t❛❝t t❤❡ ●❙❈ ❚❤❡ ●❙❈ ✐s ❤♦✉s❡❞ ✐♥ t❤❡ ❙t✉❞❡♥t ❙❡r✈✐❝❡s ❇✉✐❧❞✐♥❣✹✼ ❛❧♦♥❣ ✇✐t❤ t❤❡ ▼✉❧t✐✲
❝✉❧t✉r❛❧ ■♥❢♦r♠❛t✐♦♥ ❈❡♥t❡r✱ t❤❡ ❍❡❛❧t❤ ❈❡♥t❡r✱ ❛♥❞ ♦t❤❡r s❡r✈✐❝❡s✳ ❱✐s✐t ❛♥②t✐♠❡ ▼♦♥❞❛② t❤r♦✉❣❤
❋r✐❞❛②✱ ✾✿✵✵ ❛♠ ✲ ✺✿✵✵ ♣♠❀ ❡✲♠❛✐❧ ❣s❝❅✉ts✳❝❝✳✉t❡①❛s✳❡❞✉❀ ♦r ❝❛❧❧ ✭✺✶✷✮ ✷✸✷✲✶✽✸✶ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✳

❋❆◗ ♦♥ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❚❤❡ ●❙❈ ❤❛s ♣✉t t♦❣❡t❤❡r ❛ ❋❆◗ ♣❛❣❡ ✭❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳
❡❞✉✴❞✐✈❡rs✐t②✴❞❞❝❡✴❣s❝✴❢❛q✳♣❤♣✮ ✇❤❡r❡ ②♦✉ ❝❛♥ ✜♥❞ ❞❡t❛✐❧❡❞ ❞✐s❝✉ss✐♦♥s ♦♥ ❡❛❝❤ ♦❢ t❤❡s❡ t♦♣✐❝s✿

❚❤❡ ❈❡♥t❡r ❛♥❞ ❈❛♠♣✉s
●❡♥❞❡r ■ss✉❡s
❚r❛♥s❣❡♥❞❡r ■ss✉❡s
❙❡①✉❛❧✐t② ■ss✉❡s
❈♦♠✐♥❣ ❖✉t
❋❆◗ ❢♦r ❢❛♠✐❧② ❛♥❞ ❢r✐❡♥❞s ♦❢ ▲●❇❚◗ ♣❡♦♣❧❡

●❙❈ Pr♦❣r❛♠s ❋✐♥❞ ❛❧❧ r❡❧❡✈❛♥t ❢♦r♠s✱ ✳♣❞❢s✱ ❛♥❞ ❛♣♣❧✐❝❛t✐♦♥s ❢♦r t❤❡s❡ ♣r♦❣r❛♠s t❤r♦✉❣❤ t❤❡
●❙❈ Pr♦❣r❛♠s ✇❡❜♣❛❣❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐✈❡rs✐t②✴❞❞❝❡✴❣s❝✴♣r♦❣r❛♠s✳♣❤♣✳

●❙❈ ▼❡♥t♦r Pr♦❣r❛♠ ❚❤✐s ♣r♦❣r❛♠ ❝♦♥♥❡❝ts ▲●❇❚◗ ❛♥❞ ❲♦♠❡♥ st✉❞❡♥ts ✇✐t❤ ❯♥✐✈❡r✲
s✐t② ♦❢ ❚❡①❛s ❢❛❝✉❧t② ❛♥❞ st❛✛✳ ❚❤r♦✉❣❤ t❤❡ ♣r♦❣r❛♠✱ st✉❞❡♥ts ❣❛✐♥ t❤❡ s✉♣♣♦rt ❛♥❞ ✈❛❧✐❞❛t✐♦♥ ♦❢
❢❛❝✉❧t② ❛♥❞ st❛✛✳ ❚❤❡ ❢♦r♠❛❧ ♠❡♥t♦r✲♠❡♥t❡❡ r❡❧❛t✐♦♥s❤✐♣ ❧❛sts ♦♥❡ ❛❝❛❞❡♠✐❝ ②❡❛r❀ ❤♦✇❡✈❡r✱ ♠❛♥②
♠❡♥t♦rs ❛♥❞ ♠❡♥t❡❡s ♠❛✐♥t❛✐♥ ❝♦♥t❛❝t ✇✐t❤ ♦♥❡ ❛♥♦t❤❡r ✇❡❧❧ ♣❛st t❤❡ ♦♥❡✲②❡❛r ♠❛r❦✳

✹✼❋✐♥❞ ❛♥ ✐♥❢♦r♠❛t✐♦♥❛❧ ♣❛❣❡ ❛♥❞ ♠❛♣ ❢♦r t❤❡ ❙❙❇ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴♠❛♣s✴♠❛✐♥✴❜✉✐❧❞✐♥❣s✴ss❜✳❤t♠❧

✹✺



❲❛❧❦✲✐♥ ❆❞✈✐s✐♥❣ ❚❤❡ ●❙❈ ✐s ❛✈❛✐❧❛❜❧❡ t♦ ♣r♦✈✐❞❡ s✉♣♣♦rt ❛♥❞ ❛ss✐st❛♥❝❡ t♦ ❛♥② ❝❛♠♣✉s
▲●❇❚◗✱ ✇♦♠❡♥✬s ♦r ❛❧❧② ♦r❣❛♥✐③❛t✐♦♥✳ ■♥❞✐✈✐❞✉❛❧s ❛r❡ ❛❧s♦ ✇❡❧❝♦♠❡✳

●❙❈ ▲✐sts❡r✈ ❆r❡ ②♦✉ ♦♥ t❤❡ ❧✐sts❡r✈❄ ❚❤❡ ●❙❈ ❈❡♥t❡r ❤❛s ❛ ❧✐sts❡r✈ t❤❛t t❡❧❧s ②♦✉ ❡✈❡r②t❤✐♥❣
②♦✉ ♥❡❡❞ t♦ ❦♥♦✇✳ ❲❡❧❧ ✳✳✳ ❛❧♠♦st✳ ❚❤❡② s❡♥❞ ♦✉t t✇♦ ✇❡❡❦❧② ❡♠❛✐❧s t❤❛t ♣♦st ♥♦t✐❝❡s ♦❢ ❡✈❡♥ts✱
s❝❤♦❧❛rs❤✐♣s✱ ♣❡rt✐♥❡♥t ♥❡✇s ✐t❡♠s ❛♥❞ ♠❡❡t✐♥❣s✳ ❚♦ ❥♦✐♥ t❤❡ ❧✐sts❡r✈✱ ♣❧❡❛s❡ s❡♥❞ ❛♥ ❡♠❛✐❧ t♦
❣s❝❅✉ts✳❝❝✳✉t❡①❛s✳❡❞✉ r❡q✉❡st✐♥❣ t♦ ❜❡ ♦♥ t❤❡ ❧✐st✳

▲❡♥❞✐♥❣ ▲✐❜r❛r② ❚❤❡ ●❙❈ ❤❛s ❛ ❧❛r❣❡ ❝♦❧❧❡❝t✐♦♥ ♦❢ ❧✐t❡r❛t✉r❡✲ t❤❡r❡ ❛r❡ ❜♦♦❦s✱ ♠❛❣❛③✐♥❡s✱
✈✐❞❡♦t❛♣❡s ❛♥❞ ❉❱❉s t❤❛t ❛r❡ ❛✈❛✐❧❛❜❧❡ t♦ ❜❡ ❝❤❡❝❦❡❞ ♦✉t✳ ❚❤❡② ✇❡❧❝♦♠❡ s✉❣❣❡st✐♦♥s ❢♦r ♥❡✇ ❜♦♦❦s
♦r ♠♦✈✐❡s ✲ ❥✉st ❝♦♥t❛❝t t❤❡♠ ✇✐t❤ ✇❤❛t ②♦✉✬❞ ❜❡ ✐♥t❡r❡st❡❞ ✐♥✳ ❚❤❡② ❛r❡ ❛❧✇❛②s ❧♦♦❦✐♥❣ t♦ ❡①♣❛♥❞
t❤❡✐r ❧✐❜r❛r②✱ s♦ ✐❢ ②♦✉ ❤❛✈❡ ❧✐t❡r❛t✉r❡ ♦r r❡❧❛t❡❞ ♠❛t❡r✐❛❧s ②♦✉ ✇♦✉❧❞ ❧✐❦❡ t♦ ❞♦♥❛t❡✱ ♣❧❡❛s❡ st♦♣ ❜②
t❤❡ ♦✣❝❡✳

●❙❈✬s ❊❞✉❝❛t✐♦♥ Pr♦❣r❛♠ ❆r❡ ②♦✉ ✐♥t❡r❡st❡❞ ✐♥ ❧❡❛r♥✐♥❣ ♠♦r❡ ❛❜♦✉t ❣❡♥❞❡r ❛♥❞ s❡①✉❛❧✐t②
✐ss✉❡s❄ ❚❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r ❝♦♥❞✉❝ts ♥✉♠❡r♦✉s tr❛✐♥✐♥❣s✱ ✐♥❝❧✉❞✐♥❣✱ ❯♥❧❡❛r♥✐♥❣
❙❡①✐s♠ ✶✵✶✱ ▲●❇❚ ✶✵✶✱ ❙❛❢❡ ❙♣❛❝❡ ❆❧❧② ❉❡✈❡❧♦♣♠❡♥t✱ ❇✐s❡①✉❛❧✐t② ✶✵✶✱ ❚r❛♥s❣❡♥❞❡r ✶✵✶✱ ❛♥❞ P♦✇❡r✱
Pr✐✈✐❧❡❣❡✱ ❛♥❞ ❍❡t❡r♦s❡①✐s♠✴❙❡①✐s♠✳ ■❢ ②♦✉✬r❡ ✐♥t❡r❡st❡❞✱ ♣❧❡❛s❡ s✉❜♠✐t ❛♥ ❛♣♣❧✐❝❛t✐♦♥ t♦ t❤❡ ●❙❈✳
P❧❡❛s❡ s✉❜♠✐t ②♦✉r r❡q✉❡st ❛t ❧❡❛st t✇♦ ✇❡❡❦s ♣r✐♦r t♦ t❤❡ ❞❡s✐r❡❞ ❞❛t❡ ♦❢ t❤❡ tr❛✐♥✐♥❣✳

P❡❡rs ❢♦r Pr✐❞❡ ❚❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r ✐s ♣❧❡❛s❡❞ t♦ ❛♥♥♦✉♥❝❡ ❛ ♥❡✇ P❡❡r ❋❛✲
❝✐❧✐t❛t✐♦♥ ♣r♦❣r❛♠ ❢♦r ❛❝❛❞❡♠✐❝ ❝r❡❞✐t✱ ✧P❡❡rs ❢♦r Pr✐❞❡✳✧ ❚❤❡ ♣r✐♠❛r② ❣♦❛❧ ♦❢ t❤✐s ♣r♦❣r❛♠ ✐s t♦
tr❛✐♥ ♣❡❡r ❢❛❝✐❧✐t❛t♦rs t♦ ❧❡❛❞ ✇♦r❦s❤♦♣s ❛❜♦✉t s❡①✉❛❧ ♦r✐❡♥t❛t✐♦♥ ❛♥❞ ❣❡♥❞❡r ✐❞❡♥t✐t② ❛❝r♦ss t❤❡ ❯❚
❝❛♠♣✉s✳

▼❡♠❜❡rs ♦❢ t❤❡ ✧P❡❡rs ❢♦r Pr✐❞❡✧ ♣r♦❣r❛♠ ❛r❡ r❡q✉✐r❡❞ t♦ t❛❦❡ ♦♥❡ ❝❧❛ss ✐♥ t❤❡ ❢❛❧❧ s❡♠❡st❡r ❛♥❞
♦♥❡ ✐♥ t❤❡ s♣r✐♥❣ s❡♠❡st❡r✳ ❉✉r✐♥❣ t❤❡ ❢❛❧❧ s❡♠❡st❡r ❝♦✉rs❡✱ ✧❈♦♥❢r♦♥t✐♥❣ ▲●❇❚◗ ❖♣♣r❡ss✐♦♥✿ ❊①✲
♣❧♦r✐♥❣ t❤❡ ■ss✉❡s ❛♥❞ ▲❡❛r♥✐♥❣ t❤❡ ❙❦✐❧❧s t♦ ❈♦♠♠✉♥✐❝❛t❡ ❚❤❡♠✱✧ st✉❞❡♥ts ❧❡❛r♥ ❜❛s✐❝ ❢❛❝✐❧✐t❛t✐♦♥
s❦✐❧❧s ✇❤✐❧❡ t❛❦✐♥❣ ❛♥ ✐♥✲❞❡♣t❤ ❧♦♦❦ ❛t s♦♠❡ ✐ss✉❡s ❢❛❝✐♥❣ ❧❡s❜✐❛♥✱ ❣❛②✱ ❜✐s❡①✉❛❧✱ tr❛♥s❣❡♥❞❡r ❛♥❞
q✉❡❡r ✐♥❞✐✈✐❞✉❛❧s✳ ❉✉r✐♥❣ t❤❡ s♣r✐♥❣ s❡♠❡st❡r ❝♦✉rs❡✱ ✧❋❛❝✐❧✐t❛t✐♥❣ ❉✐❛❧♦❣✉❡s ♦♥ ▲●❇❚◗ ❖♣♣r❡s✲
s✐♦♥✿ P❡❡rs ❢♦r Pr✐❞❡ ✐♥ ❆❝t✐♦♥✱✧ ♣❡❡r ❢❛❝✐❧✐t❛t♦rs ❤❛✈❡ t❤❡ ♦♣♣♦rt✉♥✐t② t♦ ✜♥❡✲t✉♥❡ t❤❡✐r ❢❛❝✐❧✐t❛t✐♦♥
s❦✐❧❧s ❛♥❞ ❧❡❛❞ ✇♦r❦s❤♦♣s ❛❝r♦ss ❝❛♠♣✉s✳

P❛rt✐❝✐♣❛♥ts ❛r❡ r❡q✉✐r❡❞ t♦ ♠❛❦❡ ❛ t✇♦✲s❡♠❡st❡r ❝♦♠♠✐t♠❡♥t t♦ t❤❡ ♣r♦❣r❛♠✳ ■♥t❡r❡st❡❞ st✉✲
❞❡♥ts ♠✉st ❝♦♠♣❧❡t❡ ❛♥ ❛♣♣❧✐❝❛t✐♦♥ ❛♥❞ ❛♥ ✐♥t❡r✈✐❡✇ ✇✐t❤ t❤❡ ♣r♦❣r❛♠✬s ❞✐r❡❝t♦r ❛♥❞ ❝♦✉rs❡ ✐♥str✉❝✲
t♦r✱ ❙❤❛♥❡ ❲❤❛❧❧❡②✱ ▲▼❙❲✳ ❋♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥✱ ❝♦♥t❛❝t ❙❤❛♥❡ ❛t s✇❤❛❧❧❡②❅♠❛✐❧✳✉t❡①❛s✳❡❞✉✱ ❛♥❞
s❡❡ t❤❡ P❢P ❜❧♦❣ ❛t ❤tt♣✿✴✴♣❢♣❛✉st✐♥✳❜❧♦❣s♣♦t✳❝♦♠✴

❖t❤❡r ❝❛♠♣✉s ♣r♦❣r❛♠s

❙✉r❡ ❲❛❧❦ ❙❯❘❊ ❲❛❧❦ ✐s ❛ st✉❞❡♥t✲r✉♥ ✈♦❧✉♥t❡❡r ❣r♦✉♣ t❤❛t ♣r♦✈✐❞❡s ♣❡❞❡str✐❛♥ ❡s❝♦rts t♦
t❤❡ ✉♥✐✈❡rs✐t② ❝♦♠♠✉♥✐t② ♦♥ s❝❤♦♦❧ ♥✐❣❤ts✳ ❚❤❛♥❦s t♦ t❤❡ ❙t✉❞❡♥t ●♦✈❡r♥♠❡♥t✱ t❤✐s s❡r✈✐❝❡ ✐s
❛✈❛✐❧❛❜❧❡ t♦ ✉♥✐✈❡rs✐t② st✉❞❡♥ts✱ st❛✛ ❛♥❞ ❢❛❝✉❧t②✱ s♦ ✐♠♣r♦✈✐♥❣ ②♦✉r s❛❢❡t② ✐s ❛s s✐♠♣❧❡ ❛s ❣♦✐♥❣ t♦
t❤❡ ❙❯❘❊ ❲❛❧❦ ❞❡s❦ ❛♥❞ ❛s❦✐♥❣ ❢♦r ❛ ✇❛❧❦ ❤♦♠❡✳ ❙❡❡ t❤❡✐r ✇❡❜s✐t❡ ❢♦r ♠♦r❡ ✐♥❢♦r♠❛t✐♦♥ ❛♥❞ ❤♦✇
t♦ ✈♦❧✉♥t❡❡r✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❜❡s❛❢❡✴s✉r❡✇❛❧❦✴✳

❘❛♣❡ ❆❣❣r❡ss✐♦♥ ❉❡❢❡♥s❡ ❙②st❡♠ ✭❘❆❉✮ ❚❤✐s s②st❡♠ ✐s ❛ ♣r♦❣r❛♠ ♦❢ r❡❛❧✐st✐❝✱ s❡❧❢✲
❞❡❢❡♥s❡ t❛❝t✐❝s ❛♥❞ t❡❝❤♥✐q✉❡s✳ ■t ✐s ❛ ❝♦♠♣r❡❤❡♥s✐✈❡ ❝♦✉rs❡ ❢♦r ✇♦♠❡♥ t❤❛t ❜❡❣✐♥s ✇✐t❤ ❛✇❛r❡♥❡ss✱
♣r❡✈❡♥t✐♦♥✱ r✐s❦ r❡❞✉❝t✐♦♥ ❛♥❞ ❛✈♦✐❞❛♥❝❡✱ ✇❤✐❧❡ ♣r♦❣r❡ss✐♥❣ ♦♥ t♦ t❤❡ ❜❛s✐❝s ♦❢ ❤❛♥❞s✲♦♥ ❞❡❢❡♥s❡
tr❛✐♥✐♥❣✳ ❘❆❉ ✐s ❞❡❞✐❝❛t❡❞ t♦ t❡❛❝❤✐♥❣ ✇♦♠❡♥ ❞❡❢❡♥s✐✈❡ ❝♦♥❝❡♣ts ❛♥❞ t❡❝❤♥✐q✉❡s ❛❣❛✐♥st ✈❛r✐♦✉s

✹✻



t②♣❡s ♦❢ ❛ss❛✉❧t✱ ❜② ✉t✐❧✐③✐♥❣ ❡❛s②✱ ❡✛❡❝t✐✈❡ ❛♥❞ ♣r♦✈❡♥ s❡❧❢✲❞❡❢❡♥s❡ t❛❝t✐❝s✳ ❖✉r s②st❡♠ ♦❢ r❡❛❧✐st✐❝
❞❡❢❡♥s❡ ✇✐❧❧ ♣r♦✈✐❞❡ ❛ ✇♦♠❛♥ ✇✐t❤ t❤❡ ❦♥♦✇❧❡❞❣❡ t♦ ♠❛❦❡ ❛♥ ❡❞✉❝❛t❡❞ ❞❡❝✐s✐♦♥ ❛❜♦✉t r❡s✐st❛♥❝❡✳

❚❤❡s❡ ❝❧❛ss❡s ❛r❡ r✉♥ t❤r♦✉❣❤ t❤❡ ❯❚ P♦❧✐❝❡ ❉❡♣❛rt♠❡♥t ❛♥❞ ❛r❡ ♦✛❡r❡❞ ❢r❡❡ ♦❢ ❝❤❛r❣❡ t♦
✉♥✐✈❡rs✐t② st✉❞❡♥ts✱ ❢❛❝✉❧t②✱ ❛♥❞ st❛✛✳ ❙❡❡ t❤❡ ✐♥❢♦r♠❛t✐♦♥❛❧ ✇❡❜s✐t❡ ❤❡r❡✿ ❤tt♣✿✴✴✇✇✇✳✉t❡①❛s✳

❡❞✉✴♣♦❧✐❝❡✴r❛❞✴✳

❆✉st✐♥ r❡s♦✉r❝❡s

❖t❤❡r ♦r❣❛♥✐③❛t✐♦♥s ❤❛✈❡ ❝♦♠♣✐❧❡❞ ❝♦♠♣r❡❤❡♥s✐✈❡ ❣✉✐❞❡s t♦ t❤❡ s♦❝✐❛❧ s❡r✈✐❝❡s ❛♥❞ ♣r♦❣r❛♠s ✇❤✐❝❤
❛r❡ ❛❝❝❡ss✐❜❧❡ t♦ st✉❞❡♥ts ❛♥❞ r❡s✐❞❡♥ts ♦❢ ❆✉st✐♥✳ ❆ ♦♥❡✲♣❛❣❡ ❣✉✐❞❡ t♦ ❜❛s✐❝ s❡r✈✐❝❡s t❤r♦✉❣❤♦✉t
t❤❡ ❝✐t② ❤❛s ❜❡❡♥ ✐♥❝❧✉❞❡❞ ✐♥ t❤❡ ❆♣♣❡♥❞✐❝❡s✳ ■♥ ❛❞❞✐t✐♦♥✱ ♣❧❡❛s❡ s❡❡ t❤❡ ❢♦❧❧♦✇✐♥❣ ❧✐♥❦s✿

• ❚❤❡ ❖✣❝❡ ♦❢ t❤❡ ❉❡❛♥ ♦❢ ❙t✉❞❡♥ts ♦✛❡rs ❛ ❧✐st ♦❢ ❝♦♠♠✉♥✐t② ❛♥❞ ❧❡❣❛❧ r❡s♦✉r❝❡s✱ ✐♥❝❧✉❞✐♥❣
✇❡❜s✐t❡ ❛♥❞ ♣❤♦♥❡ ♥✉♠❜❡r ❢♦r ❡❛❝❤✱ ❛t t❤✐s ♣❛❣❡✿ ❤tt♣✿✴✴❞❡❛♥♦❢st✉❞❡♥ts✳✉t❡①❛s✳❡❞✉✴❧ss✴
r❡s♦✉r❝❡s✳♣❤♣✳

• ❚❤❡ ●❡♥❞❡r ❛♥❞ ❙❡①✉❛❧✐t② ❈❡♥t❡r✬s ✇❡❜s✐t❡ ✐♥❝❧✉❞❡s ❛ ❤♦t❧✐♥❦❡❞ ❧✐st ♦❢ ▲●❇❚◗ ❛♥❞ ✇♦♠❡♥✬s
r❡s♦✉r❝❡s ✇✐t❤✐♥ t❤❡ ❯♥✐✈❡rs✐t②✱ ✐♥ ❆✉st✐♥✱ t❤r♦✉❣❤♦✉t ❚❡①❛s✱ ❛♥❞ ♦♥ ❛ ♥❛t✐♦♥❛❧ ❧❡✈❡❧✿ ❤tt♣✿
✴✴✇✇✇✳✉t❡①❛s✳❡❞✉✴❞✐✈❡rs✐t②✴❞❞❝❡✴❣s❝✴❧✐♥❦s✳♣❤♣✳

✻ ❆♣♣❡♥❞✐❝❡s

■♥❝❧✉❞❡❞ ♦♥ t❤❡ ❢♦❧❧♦✇✐♥❣ ♣❛❣❡s✿

• Pr♦❢❡ss✐♦♥❛❧ ❞❡✈❡❧♦♣♠❡♥t ❛✇❛r❞ ❢♦r♠ ✭t❤❡ ●r❛❞✉❛t❡ ❙❝❤♦♦❧✮

• ❆♣♣❧✐❝❛t✐♦♥ ❢♦r tr❛✈❡❧ ❢✉♥❞s ❢♦r♠ ✭❈❲●❙✮

• ❈♦✉rs❡ ♣❧❛♥♥❡r ❢♦r t❤❡ r❡♣♦rt ♦♣t✐♦♥

• ❈♦✉rs❡ ♣❧❛♥♥❡r ❢♦r t❤❡ t❤❡s✐s ♦♣t✐♦♥

• ●✉✐❞❡ t♦ ✜♥❛❧ ❡①❛♠s ❛♥❞ ❣r❛❞❡ ❞✐s♣✉t❡s

• ❖♥❡✲♣❛❣❡ ❣✉✐❞❡ t♦ ❝♦♠♠✉♥✐t② r❡s♦✉r❝❡s
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2009-2010 
 

APPLICATION FOR GRADUATE STUDENT PROFESSIONAL DEVELOPMENT AWARD 
 

Please type or print 
         Mr. 

NAME:_Ms._____________________________DEPT:_________________________DATE:_______ 
 

EID:_____________MAILING ADDRESS:___________________________________ZIP:________ 
 
DISSERTATION OR THESIS TITLE:   
 
  
 
CHAIR, DISSERTATION OR THESIS COMMITTEE:____________________________________ 
 

____________________________________________________________________________________ 
 

Please check one: 
 
Fall 2009 meeting ______    Spring 2010 meeting ________      Summer 2010 meeting ________                
 
YOU MUST BE REGISTERED AT THE UNIVERSITY OF TEXAS AT AUSTIN DURING THE 
SEMESTER THE FUNDS ARE TO BE USED.  SUMMER REGISTRATION WILL BE WAIVED 
IF YOU WERE REGISTERED FOR THE PRIOR SPRING SEMESTER. 
 
Date of meeting: _____________________________________________________________________ 
 
Location of meeting: __________________________________________________________________ 
 
Name of meeting: ____________________________________________________________________ 
 
PLEASE ATTACH EVIDENCE THAT YOUR PAPER HAS BEEN ACCEPTED FOR 
PRESENTATION (COPY OF LETTER, E-MAIL OR PROGRAM) 
 
PLEASE ATTACH AN ABSTRACT OF THE PAPER THAT YOU WILL PRESENT.  List 
all authors as they will appear in the program. 
 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
 
Are you presently receiving income from The University of Texas at Austin? __________________ 
 
What is the source of your income? _____________________________________________________ 

 
What other support do you have? _______________________________________________________ 
 
If your research is being supported by The University of Texas, please indicate the source of the 
support. 
 
____________________________________________________________________________________ 
 
List any previous support you have received from the Office of Graduate Studies.  

 
      



       
Please list the dates during which you plan to attend the meeting.____________________________ 
                                                                                                               Month           Day (s)             Year 
 
Estimate the costs associated with attendance at the meeting.  Please provide accurate and  
current airfares.   
 
 Transportation   $_______________ 
 

 
 
Please state other sources which might be used to partially defray these costs.  Include amounts 
available.  
 
 
___________________________________________________________________________________ 
 
 
Professional Development Awards provide support for students to attend major professional 
meetings at which they present an original paper based on their research. 

 
 
 
_____________________________________     ____________________________________ 
Signature of applicant        Signature of Supervising Professor 

 
___________________________________________________________________________________ 
To be completed by the Graduate Adviser: 
 
For which degree is the student a candidate?  ____________________________________________ 
 
Is the student making satisfactory progress toward the degree?   ____________________________ 
 
If for the doctoral degree, has the student been officially admitted to candidacy?   _____________ 
 
What is the expected date of completion of the degree?   ___________________________________ 
 
The Graduate Studies Committee in ____________________________________________________ 
 
recommends an award of $____________. 
              
 
___________________________________       ______________________ 
  Signature of the Graduate Adviser              Date 
 

 
____________________________________ 
  Typed Name of the Graduate Adviser 
___________________________________________________________________________________ 
Leave blank for action by the Office of Graduate Studies 

 
 



Center for Women’s & Gender Studies: Request for Student Professional Development Awards 

REQUEST FOR TRAVEL FUNDS 

 

 

 DATE:  

 

 FULL NAME:  

 

 EMAIL:  

  

 UT EID: 

 

 CHOOSE ONE:   Undergraduate  Graduate 

 

 DEGREEE PROGRAM: 

 

 FUNDS REQUESTED FOR: 

 

 

 OTHER FUNDING SOURCES: 

 

 Have you requested funds from the Graduate School? _____ 

 Visit: http://www.utexas.edu/ogs/funding/travel.html 

 How much? _____ 

 Have you been approved? ______ 

 

 AMOUNT REQUESTED FROM CWGS: 

 

  $250 

 

 CWGS DIRECTOR APPROVAL: 

 

 

 

_________________________________________________ 

  

 

SUSAN SAGE HEINZELMAN 

 

 

Please attach proof of conference participation and travel completed. 

 

  



Center for Women’s & Gender Studies: Request for Student Professional Development Awards 

1) During the period of this award, will you be appointed as a: 

___ TA    ___  AI  ___ RA ___ Other           ___ none 

 

 

2) Destination(s): 

 

 

3) Purpose (choose one): 

 

__ Attend meeting, conference, etc. 

 

__ Perform research activities 

 

__ Participate in an event 

 

__ Site or field visit 

 

__ Present original research paper 

 

__ Other (specify): 

 

 

4) Are you receiving federal student financial aid (loans, federal grants)? 

___ Yes           ___ No 

 

 

 

5) Attach budget sheet. 

 

 

 

 

 

 

 

 

 

 

 

 
RETURN	  THIS	  FORM	  TO	  THE	  CENTER	  FOR	  WOMEN'S	  AND	  GENDER	  STUDIES,	  WWH	  401,	  	  
Campus	  mail	  code:	  A4900	  
Or	  Fax:	  (512)	  475-‐8146	  

 

 
Updated 07/21/10 

AJS 



Document Title: WGS MA Degree Planner_ Report 

 

WGS MA Degree Planner–Report Option 
 

Report Committee: 

• (Report Supervisor)       

• (Committee Member)      

•  (Graduate Advisor)         

 

 

First Semester 

Required Courses Required Hours Hours Completed 

WGS 390 Foundations I 3  

WGS 391 Foundations II 3  

Elective 3  

Total Hours Completed 9  

 

Second Semester 

Required Courses Required Hours Hours Completed 

Elective 3  

WGS 392 Foundations III  3  

Elective 3  

Total Hours Completed 9  

 

Third Semester 

Required Courses Required Hours Hours Completed 

Elective 3  

Elective 3  

Elective 3  

Total Hours Completed 9   

 

Fourth Semester 

Required Courses Required Hours Hours Completed 

WGS 398 - Report 3  

Elective 3  

Elective 3  

Total Hours Completed 9   

 

Report Option Summary 

WGS Required Course Hours  

(3-Foundations Courses) 

9 – hrs 

Minor (Elective) Course Hours (2-Courses) 6 – hrs 

Elective Course Hours (6-Courses) 18 – hrs 

Report Hours 3 – hrs 

TOTAL 36 – hrs 

Graduate Catalog 2007-2009 

*At least four of the elective courses must be WGS or related to women’s and gender 

issues. 



Document Name: WGS MA Degree Planner_Thesis 

WGS MA Degree Planner—Thesis Option 
 

Thesis Committee: 

• (Thesis Supervisor)       

• (Committee Member)      

•  (Graduate Advisor)         

 

First Semester 

Required Courses Required Hours Hours Completed 

WGS 390 Foundations I 3  

WGS 391 Foundations II 3  

Elective 3  

Total Hours Completed 9  

 

Second Semester 

Required Courses Required Hours Hours Completed 

Elective 3  

WGS 392 Foundations III 3  

Elective 3  

Total Hours Completed 9  

 

Third Semester 

Required Courses Required Hours Hours Completed 

WGS 698A Thesis 3  

Elective 3  

Elective 3  

Total Hours Completed 9  

 

Fourth Semester 

Required Courses Required Hours Hours Completed 

WGS 698B Thesis 3  

Elective 3  

Elective 3  

Total Hours Completed 9  

 

Thesis Option Requirements 

WGS Required Course Hours  

(3-Foundations Courses) 

9 – hrs 

Minor (Elective) Course Hours (2-Courses) 6 – hrs 

Elective Course Hours (5-Courses) 15 – hrs 

Thesis Hours 6 – hrs 

TOTAL 36 – hrs 

Graduate Catalog 2007-2009 

*At least four of the elective courses must be WGS or related to women’s and gender 

issues. 

 



Guide to Final 

Exams and Grade 

Disputes 

Office of the Ombudsperson 

The University  of Texas  

at Austin  

 

  

This brochure is intended to provide answers 

to those questions that arise frequently at the 

end of each semester.  Most of these policies 

are located in the General Information cata-

log. If you have any question about these poli-

cies or if you need  assistance dealing with a 

problem regarding final exams, our staff will 

be happy to assist you. 

 

Office of the Ombudsperson 

Student Services Building Room G1.404 

512-471-3825 

ombuds@uts.cc.utexas.edu* 

www.utexas.edu/student/ombuds 

1 University Station A6000 

Austin, TX 78712-0177 

Offic e  of The Ombudsperson 
 

Scholastic Dishonesty: Instructors are         

responsible for setting rules and advising      

students of the rules governing  examinations 

and they must supervise examinations in their 

classes. They should remain in the exam room 

and take necessary action to ensure an  orderly 

examination while reducing opportunities for 

cheating. Students must be informed that all 

written work handed in by them is considered to 

be their own work and prepared without  unau-

thorized assistance. Instructors who suspect 

scholastic dishonesty must report the case to 

the Dean of Students. 

 

Student Responsibilities: Students are ex-
pected to (a) remain in the exam room until the 
test is completed; (b) refrain from talking; and 
(c) leave all notes and books where they are not 
accessible unless otherwise directed by the in-
structor. In addition, students should be asked 
to cooperate in maintaining the  integrity of the 
exam and encouraged to inform the instructor, 
without identifying the offenders, when cheating 
has occurred. 

 

 

Fall 2009 

Who We Are 

We are a resource of The University of 

Texas at Austin. Our office is a place 

where students come to share their con-

cerns. We can also help faculty, staff, and 

administration by providing information, 

problem-solving, and reporting data trends 

back to the university. 

 

Principles 

• Confidential 

• Neutral 

• Independent 

• Informal 

 

What We Do 

• Develop options 

• Make referrals 

• Clarify policy 

• Explore solutions 

 

*Email is not a confidential form of communication. 



Concerns with Final Exams: Students may         

address concerns related to final exams to the 

chair of the department, the dean of the college, 

or the Office of the Ombudsperson. 

  

2-3 Exams in One Day: There is no rule limiting 

the number of finals a student can take in one 

day. An instructor can allow a student to take an 

exam with a different section from that in which 

the student is registered. Students may petition 

their academic dean for permission to take the 

final exam at some time other than the time           

assigned in the Course Schedule. If permission 

is given by the Dean and the Instructor, no            

penalty (such as reduction in grade) may be     

imposed. 

 

Grade Dispute: If a student cannot settle a 
grade dispute directly with their instructor, there 
is an appeal process. If the student has           
discussed the problem with the instructor and is 
not satisfied with the results, the student must 
submit a grade appeal in writing to the Chair of 
the department and then the Dean of the  college 
in which the course is offered. The Dean’s deci-
sion is final. 

 

Incomplete Grade: An undergraduate student 

may be assigned the symbol “X” as an            

incomplete for one for the approved reasons 

listed: 

• Missing the final exam: An incomplete is 
appropriate when the student is unable to 
take the exam because of illness or other 
nonacademic reasons. A physician’s      
statement or other satisfactory verification is 
required. 

 

• Incomplete classroom assignment: An 
incomplete can be given when the student 
has been unable to complete the required 
class or laboratory assignments for a      
reason other than lack of adequate effort. 
A request for an incomplete can only be 
made if the student has a passing average 
on class work already completed and has 
taken and passed the final. 

 

• Re-examination petition: Request for a 
delay of a final grade can be made by a  
student who has failed a final but has at 
least a “C” average in the coursework prior 
to the final. In such cases, a student may 
be permitted to take a re-examination if the 
instructor agrees and have that grade   
substituted for the original final exam 
grade. 

 

An incomplete grade must not be assigned to 
permit; (1) time to prepare coursework in       
addition to that assigned to the whole class, 
(2) time to repeat the entire course, or (3) an      
opportunity to raise a grade for any reason 
other than above. 

 

Reviewing Exams and Coursework: The 
faculty member or department office is re-
quired to retain all materials not previously re-
turned for a period of at least one long semes-
ter  following the course. A student has the 
right to either review or have returned all writ-
ten materials submitted to meet the require-
ments of the course. This does not guarantee 
a right to a copy, but the materials may be in-
spected in a designated office. 

      

 

Exam Period: No semester final examinations 
may be given before examination week begins. 
An instructor must obtain permission of the de-
partment chair and dean before making a 
change to the scheduled exam time.   In order 
to change the exam location, an instructor must 
contact the registrar.  Students may obtain per-
mission from the dean to take the exam in a dif-
ferent time or place for good reason. 
 

Requiring an Exam: An instructor may decide 
not to give a final  examination with the approval 
of the chair. If an examination is given, all stu-
dents must take it, and no exemptions may be 
allowed except pursuant to a uniform exemption 
policy announced to the class. 
 

Weight of the Exam: No exam worth over 30% 
of the final course grade may be given in the 
last week or during “no class days.”  Classes 
should not be held and assignments should not 
be due on “no class days” or “dead days.” 
 

Length of Exam: Examination should begin 
promptly at the scheduled hour. Exams should 
not continue beyond the three hours allocated. 
Students should plan on arriving on time and 
remaining in the room until the completion of 
their exam.  However, an instructor may opt to 
give a shorter exam. 
 

Coverage of the Exam: In a course extending 
two semesters when the subject matter is           
continuous, the second semester final exam 
may include subject matter presented in the first 
semester. 
 

Credit: To earn credit for a course, an             

undergraduate must secure a grade of at least a 

“D”. A “D” is a passing grade in a pass/fail 

course.  A “C” must be obtained to be included 

in the course of work for graduates. 

Exams and Grades 



 WHEN YOU FEEL LIKE YOU'RE BEHIND THE "EIGHT" BALL . . .

COMMUNITY RESOURCES IN THE AUSTIN  AREA 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CREDIT / DEBT MANAGEMENT:

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CONSUMER CREDIT COUNSELING SERVICES: Debt consolidation and payment service  (under Consumer Credit Counseling of Dallas)
NORTH: 1106 Clayton Lane, Suite 490W, 697-0875        MAIN:   447-0711          
HOURS:  Monday – Friday 8:00 a.m. to 4:30 p.m.                                                    COST:    There will be some nominal fees for services
www.cccs.net        [this is a non profit 501(c) 3 agency]
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
MEDICAL CLINIC CARDS:  you may apply at any city clinic for your medical clinic card WHEN IN DOUBT, CALL:

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
 (for information on how to apply and qualify for medical clinic card and for clinic nearest you)

CENTRAL CLINIC NUMBER: 978-8130 (MAP eligibility, appointments and general info)   2-1-1

OAK HILL CLINIC (SW):  8656 HWY 71, Suite C, Austin, Texas 78735
EAST/CENTRAL AUSTIN CLINIC: 110 Chalmers Avenue, Suite B, Austin, Texas 78702
SALVATION ARMY CLINIC (central): 501 East 8th St. Austin, Texas 78701
NORTH EAST AUSTIN CLINIC: 7112 Ed Bluestein Blvd., Austin, Texas 78723
SOUTH AUSTIN CLINIC: 2508 Durwood Avenue, Austin, Texas 78704
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

     DISPUTE RESOLUTION: MENTAL HEALTH CLINICS: (sliding scale)

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
DISPUTE RESOLUTION CENTER OF AUSTIN CAPITAL AREA MENTAL HEALTH LIFEWORKS
371-0033 302-1000 3700 South 1st 735-2400  (MAIN)
5407 N. IH 35, Suite 410 (in Capital Plaza Center) 2824 Real Street, 78722 2001 Chicon Street 735-2100
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
FOOD, RENT, UTILITIES:     TENANT/LANDLORD DISPUTES MEDICAL CLINIC (sliding scale)

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
BAPTIST COMMUNITY CENTER:     AUSTIN TENANT’S  COUNCIL PEOPLE’S COMMUNITY CLINIC

2000  E. 2nd Street      Telephone counseling: 474-1961 478-4939
472-7543 and 478-7243       M-F 9-12 and 1-4                   2909 North IH 35                                               
M-F 8:30 a.m. - 5:00 p.m. (closed noon - 1)       www.housing-rights.org DEPT ADAPTIVE & REHABILITATIVE

Groceries,clothing,help w/ utilities,rent,pay up to $25.      For an appointment: 474-7006 SERVICES (DARS)

Call for appt for groceries 2416A South Lamar Blvd, Austin, TX 78704
Each service once per 6 mos, no more than 3 times total. 888-877-8086 or 383-7040 or 442-4550
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CARITAS OF AUSTIN: EL BUEN SAMARITANO:

611 Neches, Austin, Texas 78701 7000 Woodhue, Austin, Texas 78745
472-4135 439-0700 Call first
9:00 P- 4:30 M-F 9-5 M-F
RENT OR UTILITY HELP 472-4135
12 P.M. M-F Food pantry last Thurs of month from 10 - 2.

groceries once every 2 months.    
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
FOOD STAMPS,MEDICAID,TANF:  [Bring ID or Driver's  License, verification of any income for past 30 days.  Call first 

                            to determine which of these three offices handles your residential zip code.]

Airport Office (East)  Eberhart Office (South) Rutherford Office  (North)
1165 Airport Blvd 724 Eberhart 1601 Rutherford Lane
929-7350 445-0022 339-8868
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
WIC: [Assistance for Women with Infants and Children.  Must meet income guidelines and go through a nutrition screening]

Call: 1-800-942-3678 for information and to be guided to a WIC office nearest your home
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
AUSTIN-TRAVIS COUNTY DEPT OF HUMAN SERVICES:    [food, clothing, toiletries, food vouchers, financial assistance 
                                                                                                        for rent,utilities, medicine,]
Post Road Office Palm Square Office

Emergency Services Emergency Assistance
2201 Post Road, Suite 200, Austin, Texas  1st & IH 35, Suite 1000  (Enter North Side facing park)
854-9130 854-4120
Social Worker:  Betty Lerned Social Worker: Jhaki Gonsalves
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
LEGAL ASSISTANCE:

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TEXAS RIO GRANDE LEGAL AID:  Legal clinic open to anyone to speak with an attorney to get free legal advice

Monday between 6 – 7 p.m. Wednesday between 6 – 7 p.m.
Martin Middle School Webb Middle School
1601 Haskell Street 601 East  St. John’s

LEGAL  AID: LEGAL SERVICES FOR STUDENTS (UT):
374-2700 471-7796
4920 N. IH 35,Austin, 78751 SSB SUITE 3.410
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