
❉❡"❡#♠✐♥❛♥"( ♦❢ ♣✉❜❧✐❝ ✐♥✈❡("♠❡♥"( ✐♥ ❊❯ ❝♦✉♥"#✐❡(✳

❘♦❧❡ ❛♥❞ ✐♠♣♦#"❛♥❝❡ ♦❢ ✜(❝❛❧ #✉❧❡(

❘❛❢❛➟ ❈❤♠✉(❛

✯

❖❝+♦❜❡( ✷✵✷✷

❆❜"#$❛❝#

❚❤❡ ❣♦❛❧ ♦❢ (❤✐* *(✉❞② ✐* (♦ ✐❞❡♥(✐❢② ❢❛❝(♦0* ❞❡(❡0♠✐♥✐♥❣ (❤❡ *✐③❡ ♦❢ ♣✉❜❧✐❝ ✐♥✈❡*(♠❡♥( ✐♥

0❡❧❛(✐♦♥ (♦ ●❉8 ✐♥ (❤❡ ❊✉0♦♣❡❛♥ ❯♥✐♦♥ ❝♦✉♥(0✐❡* ❛♥❞ (♦ ✈❡0✐❢② (❤❡ ❤②♣♦(❤❡*✐* ❛❜♦✉( (❤❡

♥❡❣❛(✐✈❡ ✐♠♣❛❝( ♦❢ ✜*❝❛❧ 0✉❧❡* ♦♥ (❤❡ ♣✉❜❧✐❝ ✐♥✈❡*(♠❡♥(✳ 8❛♥❡❧ ♠♦❞❡❧* ❡*(✐♠❛(❡❞ ♦♥ (❤❡ ❞❛(❛

❢0♦♠ ✶✾✾✺ (♦ ✷✵✶✾ ❝♦♥✜0♠❡❞ (❤❡ ❤②♣♦(❤❡*✐*✳ ❚❤❡ ✐♥❝0❡❛*❡ ✐♥ ❋✐*❝❛❧ ❘✉❧❡* ■♥❞❡① ✭✇❤✐❝❤ ❛♣✲

♣0♦①✐♠❛(❡* (❤❡ *(0❡♥❣(❤ ❛♥❞ 0❡*(0✐❝(✐✈❡♥❡** ♦❢ ✜*❝❛❧ 0✉❧❡* ✐♥ ❡❛❝❤ ❝♦✉♥(0②✮ ❜② ♦♥❡ *(❛♥❞❛0❞

❞❡✈✐❛(✐♦♥ ✐* ❛**♦❝✐❛(❡❞ ✇✐(❤ (❤❡ ❞❡❝0❡❛*❡ ✐♥ ♣✉❜❧✐❝ ✐♥✈❡*(♠❡♥( ❜② ✵✳✷✲✵✳✹✪ ●❉8✳ ❚❤❡ *(0♦♥❣❡*(

✐♠♣❛❝( ♦♥ ♣✉❜❧✐❝ ✐♥✈❡*(♠❡♥( ❤❛* (❤❡ ❡①✐*(❡♥❝❡ ♦❢ ❞❡❜( 0✉❧❡* ❛♥❞ (❤❡ ♥❡❣❛(✐✈❡ ❡✛❡❝( ❛♠♦✉♥(*

(♦ ❛ ♠❛①✐♠✉♠ ♦❢ ✵✳✺✺✪ ♦❢ ●❉8✳ ❚❤❡ 0❡♠❛✐♥✐♥❣ *✐❣♥✐✜❝❛♥( ❞❡(❡0♠✐♥❛♥(* ♦❢ (❤❡ ❧❡✈❡❧ ♦❢ ♣✉❜❧✐❝

✐♥✈❡*(♠❡♥( ❛0❡ ♠♦*(❧② ❝♦♥*✐*(❡♥( ✇✐(❤ (❤❡ ❡❝♦♥♦♠✐❝ ❧✐(❡0❛(✉0❡ ❛♥❞ ✐♥(✉✐(✐♦♥ ✭❞❡❜( ❧❡✈❡❧✱ ●❉8

♣❡0 ❝❛♣✐(❛✱ ❝♦0♣♦0❛(❡ ✐♥✈❡*(♠❡♥(✱ *❤❛0❡ ♦❢ ❛❣0✐❝✉❧(✉0❡ ✐♥ ●❉8 ❛♥❞ ❣♦✈❡0♥♠❡♥( ❡✣❝✐❡♥❝②✮✳

❆**✉♠✐♥❣ (❤❛( ♣✉❜❧✐❝ ✐♥✈❡*(♠❡♥(* ❛0❡ ❛ ❞❡*✐0❛❜❧❡ ✐♥*(0✉♠❡♥( ♦❢ ❡❝♦♥♦♠✐❝ ♣♦❧✐❝② ✭❡✳❣✳ *✉♣✲

♣♦0(✐♥❣ (❤❡ 0❡❝♦✈❡0② ❛❢(❡0 ❛ ❝0✐*✐* ♦0 ❛❝❤✐❡✈✐♥❣ ❧♦♥❣✲(❡0♠ ❝❧✐♠❛(❡ ❣♦❛❧*✮✱ ♦❜(❛✐♥❡❞ 0❡*✉❧(* ❛0❡

❛♥ ❡♠♣✐0✐❝❛❧ ❝♦♥(0✐❜✉(✐♦♥ (♦ (❤❡ ❝✉00❡♥( ❞✐*❝✉**✐♦♥ ♦♥ (❤❡ 0❡❢♦0♠ ♦❢ (❤❡ ✜*❝❛❧ ❢0❛♠❡✇♦0❦ ✐♥

(❤❡ ❊❯✱ *✉♣♣♦0(✐♥❣ ❛❞❞✐(✐♦♥ (♦ (❤❡ ✜*❝❛❧ 0✉❧❡* ✐♥✈❡*(♠❡♥( ❝❧❛✉*❡*✳

❏❊▲ ❈❧❛&&✐✜❝❛*✐♦♥✿ ❊✻✷✱ ❍✺✵✱ ❈✷✸

❑❡②✇♦2❞&✿ ♣✉❜❧✐❝ ✐♥✈❡23♠❡♥3✱ ✜2❝❛❧ 7✉❧❡2✱ ❊✉7♦♣❡❛♥ ❯♥✐♦♥

✯

❙●❍ ❲❛%&❛✇ ❙❝❤♦♦❧ ♦❢ ❊❝♦♥♦♠✐❝&✱ ❝♦♥2❛❝2✿ %❛❢❛❧✳❝❤♠✉%❛❅❞♦❦2♦%❛♥2✳&❣❤✳✇❛✇✳♣❧

✶


