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The final version is available at the publisher's website.



✷

❈♦♥s✐�❡r✐♥❣ ❣r✐�s ❛s s❤❛r❡� ❡♥✈✐r♦♥♠❡♥ts✱ t❤❡② ✇✐✁✁

❡✈❡♥t✉❛✁✁② ♥❡❡� t♦ ❤❛♥�✁❡ ♠♦r❡ t❤❛♥ ♦♥❡ ✇♦r❦ß♦✇ ❛t

t❤❡ s❛♠❡ t✐♠❡✱ ❛s ✇❡✁✁ ❛s ❡①❡❝✉t❡ t❛s❦s ♣r♦❝❡❡�✐♥❣ ❢r♦♠

✉s❡rs ♦✉ts✐�❡ t❤❡ ❣r✐�✳ ❲✐t❤ t❤❛t✱ ✐t ✉r❣❡s t❤❡ �❡✈❡✁♦♣✲

♠❡♥t ♦❢ ❣r✐� ♠✐��✁❡✇❛r❡s t♦ ❡✧❝✐❡♥t✁② ❡♥❛❝t ♠♦r❡ t❤❛♥

♦♥❡ ✇♦r❦ß♦✇ ✐♥ t❤❡ ❛✈❛✐✁❛❜✁❡ r❡s♦✉r❝❡s t❛❦✐♥❣ ✐♥t♦ ❛❝✲

❝♦✉♥t t❤❡ ❡①t❡r♥❛✁ ✁♦❛� ✐♥ t❤♦s❡ r❡s♦✉r❝❡s✳ ❆s ❛♥ ✐♠✲

♣♦rt❛♥t ♣❛rt ♦❢ t❤❡ ❣r✐� ♠✐��✁❡✇❛r❡✱ t❤❡ s❝❤❡�✉✁❡r ❛✁s♦

♣r❡s❡♥ts t❤❡ ♥❡❝❡ss✐t② ♦❢ ❤❛♥�✁✐♥❣ ♠✉✁t✐♣✁❡ ✇♦r❦ß♦✇s✳

❉❡s♣✐t❡ ♠❛♥② ✇♦r❦ ❤❛s ❜❡❡♥ �♦♥❡ ✐♥ ✇♦r❦ß♦✇ s❝❤❡�✉✲

✁✐♥❣✱ t❤❡ s❝❤❡�✉✁✐♥❣ ♦❢ ♠✉✁t✐♣✁❡ ✇♦r❦ß♦✇s st✐✁✁s ❜❡✐♥❣

❛♥ ♦♣❡♥ ♣r♦❜✁❡♠✱ ❛♥� ♦♥✁② ✐♥✐t✐❛✁ st✉�✐❡s ❡①✐st ✐♥ t❤❡

✁✐t❡r❛t✉r❡ ❬✂✸✱✻❪✳ ❚❤❡ ✐♠♣r♦✈❡♠❡♥t ♦❢ t❤❡ ❡①❡❝✉t✐♦♥ ♦❢

♠✉✁t✐♣✁❡ ✇♦r❦ß♦✇s ❝❛♥ s♣❡❡� ✉♣ t❤❡ r❡s✉✁t ❛rr✐✈❛✁ ✇❤❡♥

♣r♦❝❡ss❡s ❛r❡ s✉❜♠✐tt❡� t♦ t❤❡ ❣r✐�✱ ❝♦♥tr✐❜✉t✐♥❣ t♦ t❤❡

❡✲❙❝✐❡♥❝❡ �❡✈❡✁♦♣♠❡♥t✳

❚❤❡ ♠♦st ❝♦♠♠♦♥ ♦❜❥❡❝t✐✈❡ ♦❢ ❛ ✇♦r❦ß♦✇ s❝❤❡✲

�✉✁✐♥❣ ❛✁❣♦r✐t❤♠ ✐s t♦ ♠✐♥✐♠✐✄❡ t❤❡ s❝❤❡�✉✁❡ ✁❡♥❣t❤

✭♠❛❦❡s♣❛♥✮✳ ❚❤❡ s❝❤❡�✉✁❡ ✁❡♥❣t❤ ✐s �✐r❡❝t✁② r❡s♣♦♥s✐❜✁❡

❢♦r t❤❡ ❡①❡❝✉t✐♦♥ t✐♠❡ ♦❢ t❤❡ ✇♦r❦ß♦✇✳ ❲❤❡♥ ♠✉✁t✐♣✁❡

✇♦r❦ß♦✇s s❤❛r❡ t❤❡ s❛♠❡ ❡①❡❝✉t✐♦♥ ❡♥✈✐r♦♥♠❡♥t✱ ❜❡✲

s✐�❡s t❤❡ ♠✐♥✐♠✐✄❛t✐♦♥ ♦❢ t❤❡ ♠❛❦❡s♣❛♥✱ t❤❡r❡ ❛r❡ ❝♦♥✲

ß✐❝ts ✇❤✐❝❤ ♠✉st ❜❡ ♦❜s❡r✈❡� ❛♥� t❛❝❦✁❡� t♦ ❣✉❛r❛♥✲

t❡❡ t❤❡ s②st❡♠ ❡✧❝✐❡♥❝②✳ ❋♦r ❡①❛♠♣✁❡✱ ❤♦✇ t♦ s❝❤❡�✉✁❡

✇♦r❦ß♦✇s s✉❝❤ t❤❛t ♥♦ ♦♥❡ ✇✐✁✁ ❜❡ ❛✁✁♦❝❛t❡� ♦♥ t❤❡ r❡✲

s♦✉r❝❡s ✇✐t❤ �✐s❛�✈❛♥t❛❣❡ ✇❤❡♥ ❝♦♠♣❛r❡� t♦ t❤❡ ♦t❤❡r

♦♥❡s ✐♥ t❡r♠s ♦❢ ❡①❡❝✉t✐♦♥ t✐♠❡✳ ■❢ t❤❡r❡ ❛r❡ ♠✉✁t✐♣✁❡

✇♦r❦ß♦✇s t♦ ❜❡ s❝❤❡�✉✁❡� ❛♥� t❤❡ ❛✁❣♦r✐t❤♠ ❝♦♥s✐�❡rs

♦♥✁② ♦♥❡ ❛t ❛ t✐♠❡✱ t❤❡ Þrst ♦♥❡ ❝♦♥s✐�❡r❡� ✇✐✁✁ ❜❡ ✐♥

❛�✈❛♥t❛❣❡✱ t❤✉s ✐ts ♠❛❦❡s♣❛♥ ✇✐✁✁ ❜❡ ♠✐♥✐♠✐✄❡� ❜② ❛

❣r❡❛t❡r ❛♠♦✉♥t t❤❛♥ t❤❡ ♠❛❦❡s♣❛♥ ♦❢ t❤❡ ✁❛st ✇♦r❦ß♦✇

t♦ ❜❡ s❝❤❡�✉✁❡�✳ ❚❤✉s✱ ❛ s❝❤❡�✉✁✐♥❣ ❛✁❣♦r✐t❤♠ s❤♦✉✁�

❝♦♥s✐�❡r ❢❛✐r♥❡ss t♦ s❤❛r❡ t❤❡ r❡s♦✉r❝❡s ❡q✉❛✁✁② ❛♠♦♥❣

t❤❡ ❛rr✐✈✐♥❣ ✇♦r❦ß♦✇s✳

❆s ✇❡ ❝♦♥s✐�❡r ❢❛✐r♥❡ss ❛♥� ♠❛❦❡s♣❛♥ t✇♦ ✐♠♣♦r✲

t❛♥t ✐ss✉❡s ✇❤❡♥ s❝❤❡�✉✁✐♥❣ ♠✉✁t✐♣✁❡ ✇♦r❦ß♦✇s✱ ✐♥ t❤✐s

♣❛♣❡r ✇❡ ❢♦❝✉s ♦♥ t❤❡ s❝❤❡�✉✁✐♥❣ ♦❢ ♠✉✁t✐♣✁❡ ✇♦r❦ß♦✇s

✐♥ ❣r✐�s ❛✐♠✐♥❣ ❛t t❤❡ ♠✐♥✐♠✐✄❛t✐♦♥ ♦❢ t❤❡ s❝❤❡�✉✁❡

✁❡♥❣t❤ ❛♥� ♠❛①✐♠✐✄❛t✐♦♥ ♦❢ ❢❛✐r♥❡ss ❛♠♦♥❣ ♣r♦❝❡ss❡s✳

❲❡ �❡s❝r✐❜❡ ❢♦✉r �✐✦❡r❡♥t ❛♣♣r♦❛❝❤❡s t♦ s❝❤❡�✉✁❡ ♠✉✁✲

t✐♣✁❡ ✇♦r❦ß♦✇s ❛♥� ❛♥❛✁②✄❡ ❤♦✇ ❡❛❝❤ str❛t❡❣② ✐♠♣❛❝ts

♦♥ t❤❡ s❝❤❡�✉✁❡ ✁❡♥❣t❤ ❛♥� ♦♥ ❢❛✐r♥❡ss ✇❤❡♥ s❝❤❡�✉✲

✁✐♥❣ ✉♣ t♦ t❡♥ ✇♦r❦ß♦✇s ❛t t❤❡ s❛♠❡ t✐♠❡✳ ■♥ ❛��✐t✐♦♥

t♦ t❤✐s✱ ✇❡ ❡✈❛✁✉❛t❡� ❤♦✇ ❡❛❝❤ ❛✁❣♦r✐t❤♠ ♣❡r❢♦r♠s ✐♥

t❤❡ ❣r✐� s❤❛r❡� ❡♥✈✐r♦♥♠❡♥t ❜② ♣❡r❢♦r♠✐♥❣ ❡①❡❝✉t✐♦♥

s✐♠✉✁❛t✐♦♥s ✇❤❡♥ ❣r✐� r❡s♦✉r❝❡s ❤❛✈❡ ❡①t❡r♥❛✁ ✁♦❛�✳

❚❤❡ r❡st ♦❢ t❤❡ ♣❛♣❡r ✐s ♦r❣❛♥✐✄❡� ❛s ❢♦✁✁♦✇s✳ ❆

❜❛❝❦❣r♦✉♥� ♦♥ ✇♦r❦ß♦✇ r❡♣r❡s❡♥t❛t✐♦♥ ❛♥� t❤❡ s❝❤❡�✉✲

✁✐♥❣ ♣r♦❜✁❡♠ ❛r❡ ♣r❡s❡♥t❡� ✐♥ ❙❡❝t✐♦♥ ☎✳ ❘❡✁❛t❡� ✇♦r❦s

❛r❡ ✐♥tr♦�✉❝❡� ✐♥ ❙❡❝t✐♦♥ ✸✱ ✇❤✐✁❡ t❤❡ ♠✉✁t✐♣✁❡ ✇♦r❦✲

ß♦✇ s❝❤❡�✉✁✐♥❣ str❛t❡❣✐❡s ❛r❡ �❡s❝r✐❜❡� ✐♥ ❙❡❝t✐♦♥ ✹✳

❙✐♠✉✁❛t✐♦♥ r❡s✉✁ts✱ ✐♥❝✁✉�✐♥❣ ❡✈❛✁✉❛t✐♦♥ ♦❢ t❤❡ ✐♥✐t✐❛✁

♠❛❦❡s♣❛♥ ❣✐✈❡♥ ❜② ❡❛❝❤ ❛✁❣♦r✐t❤♠ ❛♥� t❤❡ ❡①❡❝✉t✐♦♥

t✐♠❡ ♦♥ ❛ s❤❛r❡� ❡♥✈✐r♦♥♠❡♥t✱ ❛r❡ s❤♦✇ ✐♥ ❙❡❝t✐♦♥ ✂✳

❙❡❝t✐♦♥ ✻ ♣r❡s❡♥ts t❤❡ ❝♦♥❝✁✉�✐♥❣ r❡♠❛r❦s ❛s ✇❡✁✁ ❛s

❢✉t✉r❡ �✐r❡❝t✐♦♥s✳

✆ ✝✞✟✠✡☛☞✌✍❞

■♥ t❤✐s s❡❝t✐♦♥ ✇❡ ✐♥tr♦�✉❝❡ s♦♠❡ ❜❛s✐❝ ❝♦♥❝❡♣ts ♥❡❡�❡�

❢♦r t❤❡ ✉♥�❡rst❛♥�✐♥❣ ♦❢ t❤✐s ❛rt✐❝✁❡✳ ❲❡ Þrst ✐♥tr♦�✉❝❡

❤♦✇ ✇♦r❦ß♦✇s ❛r❡ r❡♣r❡s❡♥t❡�✱ t❤❡♥ ✇❡ ♣r❡s❡♥t t❤❡ ❝♦♥✲

s✐�❡r❡� ❣r✐� ❛r❝❤✐t❡❝t✉r❡✱ ❛♥� ✇❡ Þ♥✐s❤ t❤❡ ♥❡❝❡ss❛r②

❜❛❝❦❣r♦✉♥� ❜② ✐♥tr♦�✉❝✐♥❣ t❤❡ t❛s❦ s❝❤❡�✉✁✐♥❣ ♣r♦❜✲

✁❡♠✳

☎✳✎ ❲♦r❦ß♦✇ r❡♣r❡s❡♥t❛t✐♦♥

❚❤❡ ✇♦r❦ß♦✇ ♣❛r❛�✐❣♠ ❤❛s ❜❡❝♦♠❡ ❝♦♠♠♦♥✁② ✉s❡�

t♦ r❡♣r❡s❡♥t s❝✐❡♥t✐Þ❝ ❛♣♣✁✐❝❛t✐♦♥s ✐♥ r❡❝❡♥t ②❡❛rs ❬✹✂❪✳

▼❛♥② ✇♦r❦ß♦✇ ♣r♦❣r❛♠♠✐♥❣ ✁❛♥❣✉❛❣❡s ❡①✐st ✐♥ t❤❡ ✁✐t✲

❡r❛t✉r❡✱ ❛♥� t❤❡ ✇♦r❦ß♦✇ r❡♣r❡s❡♥t❡� ❜② t❤♦s❡ ✁❛♥✲

❣✉❛❣❡s ❝❛♥ ❜❡ tr❛♥s✁❛t❡� ✐♥t♦ ❛ �✐r❡❝t❡� ❛❝②❝✁✐❝ ❣r❛♣❤

✭❉❆●✮ ✐♥ ❣❡♥❡r❛✁✳ ❲♦r❦ß♦✇ ♣r♦❣r❛♠♠✐♥❣ ✁❛♥❣✉❛❣❡s

❛s ❙✇✐❢t❙❝r✐♣t ❬✂✂❪ ❛♥� ❳❛✈❛♥t❡s ❬✎✸❪ ♠❛② ❤❛✈❡ ✁♦♦♣

❛♥� ❝♦♥�✐t✐♦♥❛✁ str✉❝t✉r❡s t❤❛t ♣r❡✈❡♥t t❤❡ s❝❤❡�✉✁❡r

t♦ ❦♥♦✇ ❜❡❢♦r❡❤❛♥� ✇❤✐❝❤ ✭♦r ❤♦✇ ♠❛♥②✮ t❛s❦s ✇✐✁✁ ❜❡

❡①❡❝✉t❡�✳ ❍♦✇❡✈❡r✱ t❤❡ st❛t✐❝ ♣❛rt ♦❢ t❤❡ ✇♦r❦ß♦✇ ✐s

st✐✁✁ r❡♣r❡s❡♥t❛❜✁❡ ❜② ❛ ❉❆●✱ ✇❤✐✁❡ t❤❡ �②♥❛♠✐❝ ♣❛rt

♦❢ t❤❡ ✇♦r❦ß♦✇ ❝❛♥ ❜❡ tr❛♥s✁❛t❡� t♦ ❝♦♠♣♦s❡ t❤❡ ❉❆●

❛t r❡❛✁✲t✐♠❡✱ ❛♥� t❤❡♥ s❝❤❡�✉✁❡� ✉s✐♥❣ t❤❡ s❛♠❡ s❝❤❡✲

�✉✁✐♥❣ ❛✁❣♦r✐t❤♠✳ ❆ ♠✐��✁❡✇❛r❡ s✉♣♣♦rt t♦ t❤✐s ❦✐♥� ♦❢

r❡❛✁✲t✐♠❡ tr❛♥s✁❛t✐♦♥ ✇♦✉✁� ❜❡ ♥❡❝❡ss❛r② ❢♦r �②♥❛♠✐❝

❉❆●s t♦ ❜❡ s❝❤❡�✉✁❡� ❜② t❤❡ ❛✁❣♦r✐t❤♠s ♣r❡s❡♥t❡� ✐♥

t❤✐s ♣❛♣❡r✳

■♥ t❤❡ ✇♦r❦ß♦✇ s❝❤❡�✉✁✐♥❣ ❛✁❣♦r✐t❤♠s r❡s❡❛r❝❤✱ ❛

❉❆● ✐s t❤❡ st❛♥�❛r� ♠❛♥♥❡r t♦ r❡♣r❡s❡♥t ❛ ✇♦r❦ß♦✇✱

✉s✉❛✁✁② tr❛♥s✁❛t❡� ❢r♦♠ ❛ ✇♦r❦ß♦✇ ♣r♦❣r❛♠♠✐♥❣ ✁❛♥✲

❣✉❛❣❡✳ ■♥ t❤✐s r❡♣r❡s❡♥t❛t✐♦♥✱ ❛ ♣r♦❝❡ss ✭✇♦r❦ß♦✇ ♣r♦✲

❝❡ss✮ ♦❢ �❡♣❡♥�❡♥t t❛s❦s ✐s ❛ ❉❆● ✏ ❂ ✭❱✑❊✮✱ ✇❤❡r❡✿

❱ ✐s t❤❡ s❡t ♦❢ ✒✓ ❂ ⑤❱ ⑤ t❛s❦s✱ ❛♥� ✔✕ ✖ ❱ r❡♣r❡✲

s❡♥ts ♦♥❡ ❛t♦♠✐❝ t❛s❦ t❤❛t ♠✉st ❜❡ ❡①❡❝✉t❡� ♦♥ ❛

r❡s♦✉r❝❡✳

❊ ✐s t❤❡ s❡t ♦❢ ✒✗ ❂ ⑤❊⑤ �✐r❡❝t❡� ❡�❣❡s✱ ❛♥� ✘✕✙✚ ✖ ❊

r❡♣r❡s❡♥ts ❛ �❛t❛ �❡♣❡♥�❡♥❝② ❜❡t✇❡❡♥ ✔✕ ❛♥� ✔✚✳

▲❛❜❡✁s ♦♥ ♥♦�❡s r❡♣r❡s❡♥t ❝♦♠♣✉t❛t✐♦♥ ❝♦sts ❛♥� ✁❛✲

❜❡✁s ♦♥ ❡�❣❡s r❡♣r❡s❡♥t ❝♦♠♠✉♥✐❝❛t✐♦♥ ❝♦sts✳ ■❢ ✛✘✕✙✚ ✖

❊✱ ❛ t❛s❦ ✔✚ ❝❛♥ ♦♥✁② st❛rt ✐ts ❡①❡❝✉t✐♦♥ ❛❢t❡r ✔✕ Þ♥✐s❤❡s

❛♥� s❡♥�s ❛✁✁ t❤❡ ♥❡❝❡ss❛r② �❛t❛ t♦ ✔✚✳ ❆♥ ❡①❛♠♣✁❡ ♦❢

❉❆● ✐s s❤♦✇♥ ✐♥ ❋✐❣✉r❡ ✎✱ ✇❤❡r❡ t❛s❦ ✎✵ ❝❛♥ st❛rt ✐ts

❡①❡❝✉t✐♦♥ ♦♥✁② ❛❢t❡r t❛s❦s ✼ ❛♥� ✽ Þ♥✐s❤ ❛♥� s❡♥� t❤❡

�❛t❛ t♦ t❛s❦ ✎✵✳ ◆♦t❡ t❤❛t✱ ❢♦r ❡①❛♠♣✁❡✱ t❛s❦s ✼ ❛♥� ✽

❛r❡ ✐♥�❡♣❡♥�❡♥t ❛♥� ❝❛♥ ❡①❡❝✉t❡ ✐♥ ♣❛r❛✁✁❡✁✳ ❚❤❡ ✇♦r�s

✜✢✣✤✥★★✩ ✪✣✢✫✬✣✪✱ ❛♥� ✯✰✴✱ ✇✐t❤✐♥ t❤✐s ❛rt✐❝✁❡✱ r❡❢❡r t♦
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❚�❡ Þrst ♥♦❞❡ ♦❢ t�❡ ✕✖✗ ✐s ❝✁❧❧❡❞ ❡♥tr✂ t✁s❦ ✭✘✙✚✛✜②✮

✁♥❞ t�❡ ❧✁st ♥♦❞❡ ✐s ❝✁❧❧❡❞ ❡①✐t t✁s❦ ✭✘✙✢✣✛✮✳ ❲❡ ✁ss✉♠❡

t�✁t ✁❧❧ ✕✖✗s �✁✈❡ ♦♥❧✂ ♦♥❡ ❡♥tr✂ ✁♥❞ ♦♥❡ ❡①✐t t✁s❦✳

■❢ ✁ ✕✖✗ �✁s ♠♦r❡ t�✁♥ ♦♥❡ ❡♥tr✂ ♦r ♠♦r❡ t�✁♥ ♦♥❡

❡①✐t✱ ♦♥❡ ❡♥tr✂ t✁s❦ ✁♥❞ ♦♥❡ ❡①✐t t✁s❦✱ ❜♦t� ✇✐t� ③❡r♦

❝♦st✱ ✁r❡ ✁❞❞❡❞ t♦ t�❡ ❣r✁♣�✱ ✁❧♦♥❣ ✇✐t� ❝♦st❧❡ss ❡❞❣❡s

❝♦♥♥❡❝t✐♥❣ t�❡♠ t♦ t�❡ ♦r✐❣✐♥✁❧ ❡♥tr✂✴❡①✐t t✁s❦s✳

✷✳✷ ❚�❡ ❣r✐❞ ✁r❝�✐t❡❝t✉r❡

✖ ❝♦♠♣✉t✁t✐♦♥✁❧ ❣r✐❞ ✐s ❝♦♠♣♦s❡❞ ♦❢ �❡t❡r♦❣❡♥❡♦✉s r❡✲

s♦✉r❝❡s ❝♦♥♥❡❝t❡❞ ❜✂ �❡t❡r♦❣❡♥❡♦✉s ❧✐♥❦s✳ ❲❡ ❝♦♥s✐❞❡r

t�✁t ❣r♦✉♣s ♦❢ r❡s♦✉r❝❡s ❝♦♠♣♦s❡ t�❡ ❣r✐❞✱ ✁♥❞ ✁♥ ❡①✲

✁♠♣❧❡ ♦❢ t�❡ ❣r✐❞ ✐♥❢r✁str✉❝t✉r❡ ✁r❝�✐t❡❝t✉r❡ ❝♦♥s✐❞❡r❡❞

✐s s�♦✇♥ ✐♥ ✤✐❣✉r❡ ✷✳ ■♥ t�✐s ❡①✁♠♣❧❡✱ t�❡ t�✐❝❦♥❡ss ♦❢

t�❡ ❡❞❣❡s r❡♣r❡s❡♥ts ❜✁♥❞✇✐❞t�✱ ❞✐✁♠❡t❡r ♦❢ ❝♦♠♣✉t✁✲

t✐♦♥✁❧ r❡s♦✉r❝❡s r❡♣r❡s❡♥ts ♣r♦❝❡ss✐♥❣ ♣♦✇❡r✱ ✁♥❞ ❣r✁✂

t♦♥❡s ♦❢ ❝♦♠♣✉t❡r r❡s♦✉r❝❡s r❡♣r❡s❡♥t ❞✐✦❡r❡♥t ♦♣❡r✁t✲

✐♥❣ s✂st❡♠s✳ ❚�❡r❡❢♦r❡✱ t�❡ ✐♥❢r✁str✉❝t✉r❡ ✐s ❝♦♠♣♦s❡❞

♦❢ �❡t❡r♦❣❡♥❡♦✉s r❡s♦✉r❝❡s ✁rr✁♥❣❡❞ ✐♥ ❣r♦✉♣s✱ ✇�❡r❡

❡✁❝� ❣r♦✉♣ ❝✁♥ ❜❡ ✁ ▲✖◆ ♦r ✁ ❝❧✉st❡r✱ ❢♦r ✐♥st✁♥❝❡✳

✥✁❝� ❣r♦✉♣ ✐s ✁✉t♦♥♦♠♦✉s ✁♥❞ ❡✁❝� r❡s♦✉r❝❡ ✐♥ ✁

❣r♦✉♣ ✐s ✁❧s♦ ✁✉t♦♥♦♠♦✉s✳ ✖❞❞✐t✐♦♥✁❧❧✂✱ ✁ ❣r♦✉♣ ♠✁✂

�✁✈❡ ♦♥❧✂ ♦♥❡ r❡s♦✉r❝❡✱ ❝�✁r✁❝t❡r✐③✐♥❣ ✁ ♣❡rs♦♥✁❧ ❝♦♠✲

♣✉t❡r ♦r ✁♥✂ ❦✐♥❞ ♦❢ r❡s♦✉r❝❡ t�✁t ✐s s♦♠❡�♦✇ ✐♥❞❡✲

♣❡♥❞❡♥t✳ ✗r♦✉♣s ✁r❡ ❝♦♥♥❡❝t❡❞ ❜✂ �❡t❡r♦❣❡♥❡♦✉s ❧✐♥❦s✳

✥✁❝� r❡s♦✉r❝❡ �✁s ✁ ❝♦♠♣✉t✁t✐♦♥✁❧ ♣♦✇❡r ✁ss♦❝✐✁t❡❞✱

✁♥❞ ❡✁❝� ❧✐♥❦ �✁s ✁ ❜✁♥❞✇✐❞t� ❝✁♣✁❝✐t✂✳ ❘❡s♦✉r❝❡s ✐♥✲

s✐❞❡ t�❡ s✁♠❡ ❣r♦✉♣ ✁r❡ ❝♦♥s✐❞❡r❡❞ t♦ �✁✈❡ ❧✐♥❦s ✇✐t�

t�❡ s✁♠❡ ❜✁♥❞✇✐❞t� ❜❡t✇❡❡♥ t�❡♠✱ ✐♥s♣✐r❡❞ ✐♥ t�❡ ❝♦♠✲

♠♦♥ ❣r♦✉♣ ✁r❝�✐t❡❝t✉r❡ ❡♥❝♦✉♥t❡r❡❞ ✐♥ ❧✁❜♦r✁t♦r✐❡s ✁♥❞

❝♦♠♣✉t✁t✐♦♥✁❧ ❝❧✉st❡rs✳

✖❞❞✐t✐♦♥✁❧❧✂✱ t�❡ ❣r✐❞ ❝✁♥ ❜❡ ✁rr✁♥❣❡❞ ✐♥ ❞✐✦❡r❡♥t

♠✁♥♥❡rs✱ ❞❡♣❡♥❞✐♥❣ ♦♥ t�❡ ♠✐❞❞❧❡✇✁r❡ ❜❡✐♥❣ ✉s❡❞✳ ✤♦r

✐♥st✁♥❝❡✱ t�❡ ♠✐❞❞❧❡✇✁r❡ ❝✁♥ ❝r❡✁t❡ ♣♦♦❧s ♦❢ ✁✉t♦♥♦♠♦✉s

❣r♦✉♣s ❝♦♦r❞✐♥✁t❡❞ ❜✂ ✁♥ ✉♣♣❡r ❧❡✈❡❧ ❡♥t✐t✂✳ ■♥ t�✐s

❋✄☎✆ ✧ ❊✝❛✞✟✠✡ ☛☞ ✏❤✡ ✓☛✞✟★✏❛✏✑☛✎❛✠ ✒✌✑✩ ✑✎☞✌❛✍✏✌★✓✏★✌✡ ✓☛✎✍✑✩✪

✡✌✡✩✔

❝✁s❡✱ ✁ ♠❡t✁✲s❝�❡❞✉❧❡r ✐♥ t�❡ t♦♣ ❧❡✈❡❧ ✇♦✉❧❞ ❜❡ r❡✲

s♣♦♥s✐❜❧❡ ❢♦r t�❡ ❞✐str✐❜✉t✐♦♥ ♦❢ t�❡ r❡q✉✐s✐t✐♦♥s ✁♠♦♥❣

♣♦♦❧s✱ ✁♥❞ ✁ ❧♦✇ ❧❡✈❡❧ s❝�❡❞✉❧❡r ✇♦✉❧❞ ❜❡ r❡s♣♦♥s✐❜❧❡

t♦ ❞✐str✐❜✉t❡ t�❡ t✁s❦s ✐♥s✐❞❡ t�❡ ♣♦♦❧✳ ❲✐t� t�✐s t�❡

s✂st❡♠ ❝✁♥ ❜❡❝♦♠❡ ♠♦r❡ s❝✁❧✁❜❧❡ ✇�✐❧❡ ♠✁♥t✁✐♥✐♥❣ t�❡

❣r♦✉♣ ✁r❝�✐t❡❝t✉r❡ s�♦✇♥ ✁❜♦✈❡✳ ❚�❡ ✁❧❣♦r✐t�♠s ♣r❡✲

s❡♥t❡❞ �❡r❡ ❝✁♥ ❜❡ ✉s❡❞ ✐♥ t�❡ ❧♦✇ ❧❡✈❡❧✱ t♦ s❝�❡❞✉❧❡

t�❡ t✁s❦s t♦ t�❡ r❡s♦✉r❝❡s ✁✈✁✐❧✁❜❧❡✳

❲❡ ❝♦♥s✐❞❡r t�✁t ❡✁❝� r❡s♦✉r❝❡ �✁s ✁ q✉❡✉❡ ♦❢ t✁s❦s

t♦ ❜❡ ❡①❡❝✉t❡❞✱ ✁♥❞ t�❡r❡ ✐s ♥♦ s✐♠✉❧t✁♥❡♦✉s ❡①❡❝✉t✐♦♥

♦❢ t✁s❦s ♠✁♥✁❣❡❞ ❜✂ t�❡ ❣r✐❞ ✐♥ t�❡ s✁♠❡ r❡s♦✉r❝❡✳ ❚�❡

s❝�❡❞✉❧❡r ✐♥s❡rts t✁s❦s ♦♥ t�✐s q✉❡✉❡✱ ✁♥❞ ♦♥❝❡ ✁ t✁s❦ ✐s

st✁rt❡❞✱ ✐t ❡①❡❝✉t❡s ✁❧♦♥❡ ✐♥ t�❡ r❡s♦✉r❝❡ ✉♥t✐❧ ✐t Þ♥✐s�❡s✳

■♥ t�✐s ❝♦♥t❡①t✱ t�❡ ✇♦r❞ ✫✬✯✰✵ ♠❡✁♥s t�✁t t�❡ t✁s❦ ❞♦❡s

♥♦t s�✁r❡ t�❡ r❡s♦✉r❝❡ ✇✐t� ✁♥♦t�❡r t✁s❦ s✉❜♠✐tt❡❞ t♦

t�❡ ❣r✐❞✳ ❍♦✇❡✈❡r✱ ✐♥ s✉❝� ✁ ❞✂♥✁♠✐❝ ❡♥✈✐r♦♥♠❡♥t✱ ✐t

♠✁✂ s�✁r❡ t�❡ r❡s♦✉r❝❡ ✇✐t� t✁s❦s ♥♦t ♠✁♥✁❣❡❞ ❜✂ t�❡

❣r✐❞ ♠✐❞❞❧❡✇✁r❡✱ ❝�✁r✁❝t❡r✐③✐♥❣ ✁♥ ❡①t❡r♥✁❧ ❧♦✁❞✳

✷✳✹ ❚�❡ t✁s❦ s❝�❡❞✉❧✐♥❣ ♣r♦❜❧❡♠

❚�❡ t✁s❦ s❝�❡❞✉❧✐♥❣ ♣r♦❜❧❡♠ ❝♦♥s✐sts ✐♥ s❡❧❡❝t✐♥❣ ♦♥❡

r❡s♦✉r❝❡ ❢♦r ❡✁❝� t✁s❦ ✐♥ t�❡ ✕✖✗✱ ✇�✐❝� r❡♣r❡s❡♥ts t�❡

✇♦r❦ß♦✇✱ ♦♣t✐♠✐③✐♥❣ ✁♥ ♦❜❥❡❝t✐✈❡ ❢✉♥❝t✐♦♥✳ ❚�✐s ♣r♦❜✲

❧❡♠ ✇✁s ❡①t❡♥s✐✈❡❧✂ st✉❞✐❡❞ ✐♥ �♦♠♦❣❡♥❡♦✉s s✂st❡♠s

❬✹✷✱✹✼✱✺✻❪✳ ❲✐t� t�❡ �❡t❡r♦❣❡♥❡♦✉s s✂st❡♠s ❡♠❡r❣❡♥❝❡✱

t�❡ s❝�❡❞✉❧✐♥❣ ♦❢ t✁s❦ ❣r✁♣�s �✁s ❜❡❡♥ st✉❞✐❡❞ t✁❦✐♥❣

✐♥t♦ ❝♦♥s✐❞❡r✁t✐♦♥ t�❡ �❡t❡r♦❣❡♥❡✐t✂ ♦❢ ♣r♦❝❡ss♦rs ✁♥❞

❝♦♠♠✉♥✐❝✁t✐♦♥ ❧✐♥❦s ❬✽✱✹✾✱✿✽❪✳ ▼♦r❡♦✈❡r✱ t�❡ ♦❜❥❡❝t✐✈❡

❢✉♥❝t✐♦♥ ❝✁♥ �✁✈❡ ♦♥❡ ♦r ♠♦r❡ ❝r✐t❡r✐✁ t♦ ❜❡ ♦♣t✐♠✐③❡❞✱

s✉❝� ✁s t�❡ s❝�❡❞✉❧❡ ❧❡♥❣t� ✭♠✁❦❡s♣✁♥✮✱ ❝♦♠♠✉♥✐❝✁✲

t✐♦♥ ❝♦sts✱ r❡s♦✉r❝❡ ✉t✐❧✐③✁t✐♦♥✱ ❢✁✐r♥❡ss✱ ✁♥❞ s♦ ❢♦rt�✳



✹

❙❝❤❡❞✉❧�✁❣ ❛❧❣♦r�✐❤♠s ❝❛✁ ❜❡ ❝❧❛ss�✂❡❞ ❛s s❝❤❡❞✲

✉❧❡rs ❢♦r �✁❞❡♣❡✁❞❡✁✐ ✐❛s❦s ❛✁❞ s❝❤❡❞✉❧❡rs ❢♦r ❞❡♣❡✁✲

❞❡✁✐ ✐❛s❦s✳ ❚❤❡ s❝❤❡❞✉❧�✁❣ ♦❢ �✁❞❡♣❡✁❞❡✁✐ ✐❛s❦s ❞♦❡s

✁♦✐ ✁❡❡❞ ✐♦ ✐❛❝❦❧❡ ✇�✐❤ ✐❛s❦s ❝♦♠♠✉✁�❝❛✐�♦✁ ❝♦s✐s ❛✁❞

❞❡♣❡✁❞❡✁❝�❡s✱ ✐❤✉s ❡❛❝❤ ✐❛s❦ ❝❛✁ ❜❡ s❝❤❡❞✉❧❡❞ �✁❞❡✲

♣❡✁❞❡✁✐❧✄✳ ❲❡ ❛r❡ �✁✐❡r❡s✐❡❞ �✁ ✐❤❡ s❝❤❡❞✉❧�✁❣ ♦❢ ❞❡✲

♣❡✁❞❡✁✐ ✐❛s❦s✱ s�✁❝❡ ✇♦r❦ß♦✇s ❛r❡ ❝♦♠♣♦s❡❞ ♦❢ ✐❛s❦s

✇�✐❤ ❞❡♣❡✁❞❡✁❝�❡s✳ ■✁ ✐❤�s ✐✄♣❡ ♦❢ s❝❤❡❞✉❧�✁❣✱ ✐❤❡ ❛❧✲

❣♦r�✐❤♠ ♠✉s✐ ✐❛❦❡ �✁✐♦ ❝♦✁s�❞❡r❛✐�♦✁ ✐❤❡ ❝♦♠♠✉✁�❝❛✲

✐�♦✁ ❝♦s✐s ♣r♦❝❡❡❞�✁❣ ❢r♦♠ ❞❛✐❛ ❞❡♣❡✁❞❡✁❝�❡s ❜❡✐✇❡❡✁

✐❛s❦s✳ ❚❤❡s❡ ❝♦s✐s ❛r❡ �♠♣❧�❝�✐ ✇❤❡✁ ✐❛s❦s ❛r❡ s❡✁✐ ✐♦

❡①❡❝✉✐�♦✁ ♦✈❡r ❛ s❡✐ ♦❢ ❞�s✐r�❜✉✐❡❞ r❡s♦✉r❝❡s✱ ✇�✐❤ ✐❤❡

❤❡✐❡r♦❣❡✁❡�✐✄ ♦❢ ❧�✁❦s ♣❧❛✄�✁❣ ❛✁ �♠♣♦r✐❛✁✐ r♦❧❡ �✁ ✐❤�s

❛s♣❡❝✐✳

❙❝❤❡❞✉❧�✁❣ ❛❧❣♦r�✐❤♠s ❝❛✁ ❛❧s♦ ❜❡ ❝❧❛ss�✂❡❞ ❛s s✐❛✐�❝

s❝❤❡❞✉❧❡rs ❛✁❞ ❞✄✁❛♠�❝ s❝❤❡❞✉❧❡rs✳ ❙✐❛✐�❝ s❝❤❡❞✉❧❡rs

s❝❤❡❞✉❧❡ ❛❧❧ ✐❛s❦s ✉s�✁❣ ✐❤❡ �✁❢♦r♠❛✐�♦✁ �✁�✐�❛❧❧✄ ❛✈❛�❧✲

❛❜❧❡ ❛❜♦✉✐ ✐❤❡ r❡s♦✉r❝❡s✱ ✇❤�❧❡ ❞✄✁❛♠�❝ s❝❤❡❞✉❧❡rs ♠❛✄

s❝❤❡❞✉❧❡ ✐❛s❦s �✁ ✐✉r✁s✱ ✉♣❞❛✐�✁❣ ✐❤❡ �✁❢♦r♠❛✐�♦✁ ❛❜♦✉✐

r❡s♦✉r❝❡s ❛✐ ❡❛❝❤ s❝❤❡❞✉❧�✁❣ ✐✉r✁✳ ■✐ �s �♠♣♦r✐❛✁✐ ✐♦

✁♦✐❡ ✐❤❛✐ s✐❛✐�❝ s❝❤❡❞✉❧�✁❣ ❛❧❣♦r�✐❤♠s ❛r❡ ✉s❡❢✉❧ ✐♦ ✐❤❡

❞❡✈❡❧♦♣♠❡✁✐ ♦❢ ❞✄✁❛♠�❝ s❝❤❡❞✉❧❡rs✱ ✇❤�❝❤ ❝❛✁ ✉s❡ ✐❤❡

s✐❛✐�❝ s❝❤❡❞✉❧❡r ✐♦ s❝❤❡❞✉❧❡ ♣❛r✐s ♦❢ ✐❤❡ ✇♦r❦ß♦✇ �✁

✐✉r✁s✳ ■✁ ✐❤❛✐ s❡✁s❡✱ ✇❡ ❝♦✁s�❞❡r ✐❤❛✐ ❛ ❣♦♦❞ s✐❛✐�❝

s❝❤❡❞✉❧❡r �s ✐❤❡ s✐❛r✐�✁❣ ♣♦�✁✐ ❢♦r ❛ ❣♦♦❞ ❞✄✁❛♠�❝ s❝❤❡❞✲

✉❧❡r✳ ■✁ ✐❤�s ✇♦r❦ ✇❡ ❞❡❛❧ ✇�✐❤ s✐❛✐�❝ s❝❤❡❞✉❧❡rs ❢♦r ❞❡✲

♣❡✁❞❡✁✐ ✐❛s❦s✳

●�✈❡✁ ✐❤❡ ◆P✲❈♦♠♣❧❡✐❡✁❡ss ♦❢ ✐❤❡ s❝❤❡❞✉❧�✁❣ ♣r♦❜✲

❧❡♠✱ s♦♠❡ ✐❡❝❤✁�☎✉❡s ❛r❡ ✉s❡❞ ✐♦ ✐r✄ ✐♦ ❛♣♣r♦①�♠❛✐❡

✐❤❡ ♦♣✐�♠❛❧ s♦❧✉✐�♦✁ ✉s�✁❣ ❛❧❣♦r�✐❤♠s ✇�✐❤ ♣♦❧✄✁♦♠�❛❧

✐�♠❡ ❝♦♠♣❧❡①�✐✄✳ ❙♦♠❡ ✐❡❝❤✁�☎✉❡s ❛✁❞ ✐❤❡�r ❝❤❛r❛❝✐❡r✲

�s✐�❝s ❛r❡ ❧�s✐❡❞ ❜❡❧♦✇✳

✲ ❍❡✉r�s✐�❝s✿ ❝❛✁ ❤❛✈❡ ❧♦✇ ❝♦♠♣❧❡①�✐✄ ❛✁❞ ❢❛s✐ ❡①❡❝✉✲

✐�♦✁✱ ❜✉✐ ♣r♦✈�❞❡ ✁♦ ❣✉❛r❛✁✐❡❡ r❡❧❛✐❡❞ ✐♦ ✐❤❡ s♦❧✉✲

✐�♦✁ ☎✉❛❧�✐✄✳

✲ ▼❡✐❛✲❤❡✉r�s✐�❝s✿ ❡①❡❝✉✐�♦✁ ✐�♠❡ ❞❡♣❡✁❞s ♦✁ ✐❤❡ s✐♦♣

❝♦✁❞�✐�♦✁ ✭✉s✉❛❧❧✄ ✐❤❡ ✁✉♠❜❡r ♦❢ �✐❡r❛✐�♦✁s✮ �♠♣♦s❡❞

❜✄ ✐❤❡ ♣r♦❣r❛♠♠❡r✳ ❚♦ ❛❝❤�❡✈❡ ❣♦♦❞ ☎✉❛❧�✐✄ s♦❧✉✲

✐�♦✁s ✐❤❡ ❡①❡❝✉✐�♦✁ ✐�♠❡ �s ✉s✉❛❧❧✄ ❤�❣❤❡r ✐❤❛✁ ✐❤❛✐

♦❢ ❤❡✉r�s✐�❝s✳ ❆❧s♦ ♣r♦✈�❞❡ ✁♦ ❣✉❛r❛✁✐❡❡ r❡❧❛✐❡❞ ✐♦

✐❤❡ s♦❧✉✐�♦✁ ☎✉❛❧�✐✄✿ ❧♦❝❛❧ ♦♣✐�♠❛ �s ❢r❡☎✉❡✁✐❧✄ ✐❤❡

✂✁❛❧ s♦❧✉✐�♦✁✳

✲ ▲�✁❡❛r ♣r♦❣r❛♠♠�✁❣✿ ❡①❡❝✉✐�♦✁ ✐�♠❡ ❛✁❞ s♦❧✉✐�♦✁

☎✉❛❧�✐✄ ❞❡♣❡✁❞ ♦✁ r❡❧❛①�✁❣ r❡s✐r�❝✐�♦✁s ❛✁❞ r❡❞✉❝�✁❣

✐❤❡ ✁✉♠❜❡r ♦❢ ✈❛r�❛❜❧❡s✳

✲ ❆♣♣r♦①�♠❛✐�♦✁ ❛❧❣♦r�✐❤♠s✿ ❤❛r❞ ✐♦ ♦❜✐❛�✁ ❧♦✇ ❝♦♠✲

♣❧❡①�✐✄ ❛♣♣r♦①�♠❛✐�♦✁ ❛❧❣♦r�✐❤♠s ❢♦r ❣❡✁❡r❛❧ ♣r♦❜✲

❧❡♠s✱ ❜✉✐ ✐❤❡✄ ♣r♦✈�❞❡ ❣✉❛r❛✁✐❡❡ r❡❧❛✐❡❞ ✐♦ ✐❤❡ s♦✲

❧✉✐�♦✁ ☎✉❛❧�✐✄✱ ❣�✈�✁❣ ❜♦✉✁❞s ❢r♦♠ ✐❤❡ ♦♣✐�♠❛❧ s♦❧✉✲

✐�♦✁✳ ▼♦r❡ ❣❡✁❡r❛❧ ✐❤❡ ♣r♦❜❧❡♠✱ ❤❛r❞❡r ✐♦ ♦❜✐❛�✁ ❛

s❛✐�s❢❛❝✐♦r✄ ❛♣♣r♦①�♠❛✐�♦✁✳

❚❤❡ ❛♣♣r♦❛❝❤ ♠♦s✐ ❝♦♠♠♦✁❧✄ ❢♦✉✁❞ �✁ ✐❤❡ ❧�✐❡r❛✲

✐✉r❡ ♦❢ ❉❆● s❝❤❡❞✉❧�✁❣ �s ✐❤❡ ✉s❡ ♦❢ ❤❡✉r�s✐�❝s✱ ✇❤�❝❤

❝❛✁ ❝♦♠❜�✁❡ ❣♦♦❞ r❡s✉❧✐s �✁ ❣❡✁❡r❛❧ ❛✁❞ ❧♦✇ ❝♦♠♣❧❡①✲

�✐✄✳ ▲�s✐ s❝❤❡❞✉❧�✁❣✱ ❝❧✉s✐❡r�✁❣ ❛✁❞ ✐❛s❦ ❞✉♣❧�❝❛✐�♦✁ ❛r❡

✇❡❧❧✲❦✁♦✇✁ ❉❆● s❝❤❡❞✉❧�✁❣ ✐❡❝❤✁�☎✉❡s ❢♦r ❜♦✐❤ ❤♦♠♦✲

❣❡✁❡♦✉s ❛✁❞ ❤❡✐❡r♦❣❡✁❡♦✉s s✄s✐❡♠s✳ ❙❝❤❡❞✉❧�✁❣ ❤❡✉r�s✲

✐�❝s ❝❛✁ ❜❡ ❝❧❛ss�✂❡❞ �✁ ✐❤r❡❡ ❝❛✐❡❣♦r�❡s✱ ❛❝❝♦r❞�✁❣ ✐♦

✐❤❡ ✐❡❝❤✁�☎✉❡ ✉s❡❞✿

✆✝✞t ✞✟✠✡☛☞✌✝♥✍ �s ❛ ♣r�♦r�✐✄✲❜❛s❡❞ ✐❡❝❤✁�☎✉❡✳ ❋�rs✐✱

❡❛❝❤ ✁♦❞❡ ♦❢ ✐❤❡ ❣r❛♣❤ r❡❝❡�✈❡s ❛ ♣r�♦r�✐✄ ❧❡✈❡❧✳ ❲❤�❧❡

✐❤❡r❡ ❛r❡ ✉✁s❝❤❡❞✉❧❡❞ ✁♦❞❡s ✭♦r ✐❛s❦s✮✱ ✐❤❡ ❤�❣❤❡s✐✲

♣r�♦r�✐✄ r❡❛❞✄ ✐❛s❦ �s s❡❧❡❝✐❡❞ ✭✐❛s❦ s❡❧❡❝✐�♦✁ ♣❤❛s❡✮ ❛✁❞

s❝❤❡❞✉❧❡❞ ♦✁ ❛ ♣r♦❝❡ss♦r ✇❤�❝❤ ♠�✁�♠�✎❡s ❛ ♣r❡✲❞❡✂✁❡❞

❝♦s✐ ❢✉✁❝✐�♦✁ ✭♣r♦❝❡ss♦r s❡❧❡❝✐�♦✁ ♣❤❛s❡✮✳

✏✌☞✞t✡✑✝♥✍ �s ❛ ✐✇♦✲♣❤❛s❡ ✐❡❝❤✁�☎✉❡✳ ■✁ ✐❤❡ ✂rs✐

♣❤❛s❡✱ ❝❛❧❧❡❞ ❝❧✉s✐❡r�✁❣ ♣❤❛s❡✱ ✁♦❞❡s ❛r❡ ❛rr❛✁❣❡❞ �✁

❣r♦✉♣s ♦❢ ✐❛s❦s ✭❝❧✉s✐❡rs✮✱ ❛�♠�✁❣ ❛✐ r❡❞✉❝�✁❣ ❝♦♠♠✉✁�✲

❝❛✐�♦✁ ❜❡✐✇❡❡✁ ✁♦❞❡s✳ ■✁ ✐❤❡ s❡❝♦✁❞ ♣❤❛s❡✱ ❝❛❧❧❡❞ ♠❛♣✲

♣�✁❣ ♣❤❛s❡✱ ❡❛❝❤ ❝❧✉s✐❡r �s ❛ss�❣✁❡❞ ✐♦ ❛✁ ❛✈❛�❧❛❜❧❡ r❡✲

s♦✉r❝❡ ❛❝❝♦r❞�✁❣ ✐♦ ✐❤❡ ♦❜❥❡❝✐�✈❡ ❢✉✁❝✐�♦✁✳ ❚❤✉s✱ ✐❛s❦s

✇❤�❝❤ ❛r❡ �✁ ✐❤❡ s❛♠❡ ❝❧✉s✐❡r ❛r❡ s❝❤❡❞✉❧❡❞ ♦✁ ✐❤❡ s❛♠❡

♣r♦❝❡ss♦r✳

✒✓✞✔ ☛☞✕✌✝✟✓t✝✖♥ �s ❛ ✐❡❝❤✁�☎✉❡ ✇❤❡r❡ ❛ ✐❛s❦ ❝❛✁

❜❡ ❞✉♣❧�❝❛✐❡❞✱ �✳❡✳✱ s❝❤❡❞✉❧❡❞ ♦✁ ♠♦r❡ ✐❤❛✁ ♦✁❡ r❡s♦✉r❝❡✱

❤❡✁❝❡ ❡①❡❝✉✐❡❞ ♠♦r❡ ✐❤❛✁ ♦✁❝❡✳ ❋♦r ❡①❛♠♣❧❡✱ ✐❤❡ ✐❛s❦

❜❡�✁❣ s❝❤❡❞✉❧❡❞ ♠❛✄ ❜❡ ❞✉♣❧�❝❛✐❡❞ ✐♦ �♠♣r♦✈❡ ❞❡♣❡✁❞✲

❛❜�❧�✐✄✱ ❛✁❞ ✐❤❡ �✁s✐❛✁❝❡ ✇❤�❝❤ ✂✁�s❤❡s ✂rs✐ s❡✁❞s ✐❤❡

r❡s✉❧✐ ✐♦ �✐s s✉❝❝❡ss♦rs✳

■✁ ♦r❞❡r ✐♦ s❝❤❡❞✉❧❡ ✐❤❡ ✇♦r❦ß♦✇ ✐❛s❦s✱ �✁ ✐❤�s ✇♦r❦

✇❡ ✉s❡ ✐❤❡ P❛✐❤ ❈❧✉s✐❡r�✁❣ ❍❡✉r�s✐�❝ ✭P❈❍✮ ❬✗❪✱ ✇❤�❝❤

❝♦♠❜�✁❡s ✐❤❡ ❝❧✉s✐❡r�✁❣ ❛✁❞ ❧�s✐ s❝❤❡❞✉❧�✁❣ ✐❡❝❤✁�☎✉❡s✳

❲❤❡✁ s❝❤❡❞✉❧�✁❣ ♠✉❧✐�♣❧❡ ❉❆●s ❛✐ ✐❤❡ s❛♠❡ ✐�♠❡

♦✁ ✐❤❡ s❛♠❡ s❡✐ ♦❢ r❡s♦✉r❝❡s✱ �✐ �s �♠♣♦r✐❛✁✐ ✐♦ ❞�s✲

✐r�❜✉✐❡ ✐❤❡ ✐❛s❦s ♦✁ ✐❤❡ r❡s♦✉r❝❡s �✁ ❛ ✇❛✄ ✐❤❛✐ ✐❤❡

♣r♦❝❡ss�✁❣ ❝❛♣❛❝�✐�❡s ❛r❡ ❢❛�r❧✄ s❤❛r❡❞ ❛♠♦✁❣ ✐❤❡ ✇♦r❦✲

ß♦✇s✳ ❚❤�s ✇❛✄✱ ✁♦ ✇♦r❦ß♦✇ ♠❛✄ ❤❛✈❡ ❛❞✈❛✁✐❛❣❡ �✁

✐❤❡ ❡①❡❝✉✐�♦✁✱ ❝♦✁s�❞❡r�✁❣ ✐❤❛✐ ❛❧❧ ✇♦r❦ß♦✇s ❤❛✈❡ ✐❤❡

s❛♠❡ ♣r�♦r�✐✄✳ ■✁ ✐❤�s ❛r✐�❝❧❡ ✇❡ s✐✉❞✄ ✐❤❡ s❝❤❡❞✉❧�✁❣ ♦❢

♠✉❧✐�♣❧❡ ✇♦r❦ß♦✇s ❛�♠�✁❣ ❛✐ ✐❤❡ ♠�✁�♠�✎❛✐�♦✁ ♦❢ ✐❤❡

✇♦r❦ß♦✇sÕ ❡①❡❝✉✐�♦✁ ✐�♠❡ ❛✁❞ ✐❤❡ ♠❛①�♠�✎❛✐�♦✁ ♦❢ ❢❛�r✲

✁❡ss✳

✸ ✘✡✌✓t✡☛ ✙✖✑✔

❆ ❝♦♠♣✉✐❛✐�♦✁❛❧ ❣r�❞ �s ❛ ❤❡✐❡r♦❣❡✁❡♦✉s✱ ❞✄✁❛♠�❝ ❛✁❞

✇�❞❡❧✄ ❞�s✐r�❜✉✐❡❞ s✄s✐❡♠✳ ❚❤❡s❡ ❝❤❛r❛❝✐❡r�s✐�❝s ❜r�✁❣

✐♦ ✐❤❡ ❣r�❞s s♦♠❡ ♣❡❝✉❧�❛r�✐�❡s ✇❤❡✁ ❝♦♠♣❛r❡❞ ✐♦ ❞❡❞�✲

❝❛✐❡❞ s✄s✐❡♠s✳ ❚❤❡ s✐✉❞✄ ♦❢ �✁❤❡r❡✁✐ ❝❤❛r❛❝✐❡r�s✐�❝s ♦❢

❣r�❞s✱ �✁❝❧✉❞�✁❣ ✐❛s❦ s❝❤❡❞✉❧�✁❣ ♦✁ ❣r�❞s✱ �s r❡❝❡�✈�✁❣

s✉❜s✐❛✁✐�❛❧ ❛✐✐❡✁✐�♦✁ ✁♦✇❛❞❛✄s ❬✚✛✱✷✾✱✷✜✱✚✜✱✺✷✱✷✽✱✚✵✱

✛✜✱✜✷✱✚✚✱✷✻✱✜✻✱✺✚✱✷✚✱✜✛❪✳

❚❛s❦ s❝❤❡❞✉❧�✁❣ �s ❛ ❧❛r❣❡❧✄ s✐✉❞�❡❞ ✐♦♣�❝ ❬✜✚❪✳ ■✐

�s ❛✁ ◆P✲❈♦♠♣❧❡✐❡ ♣r♦❜❧❡♠✱ ✐❤✉s �✐s ♦♣✐�♠�✎❛✐�♦✁ ✈❡r✲



✺

s✐�♥ ✐s ◆P✲❍❛r❞✳ ❚❤❡r❡❢�r❡✱ ♠�st ❡✦�rts ✐♥ s❝❤❡❞✉❧✐♥❣

❛❧❣�r✐t❤♠s ❛r❡ ❝�♥❝❡♥tr❛t❡❞ �♥ ❤❡✉r✐st✐❝s ❛♥❞ ♠❡t❛✲

❤❡✉r✐st✐❝s ❬✁✁✱✸✂✱✶✂✱✸✵❪✳ ❚❤❡r❡ ❛r❡ s�♠❡ ✇�r❦s ✇❤✐❝❤

✉s❡ ❛♣♣r�①✐♠❛t✐�♥ ❛❧❣�r✐t❤♠s ❬✄✵✱✁✼❪ ❛♥❞ ❝�♠❜✐♥❛t�r✐❝s

❛♣♣r�❛❝❤❡s ❬✂❪✳ ❚❤❡ t❛s❦ s❝❤❡❞✉❧✐♥❣ ❤❛s ❜❡❡♥ st✉❞✐❡❞ ✐♥

❤�♠�❣❡♥❡�✉s s②st❡♠s ❬✸✁✱✸✼✱✂✵✱✁✸❪✳ ❲✐t❤ t❤❡ ❞❡✈❡❧�♣✲

♠❡♥t �❢ ❤❡t❡r�❣❡♥❡�✉s s②st❡♠s ❛♥❞ t❤❡ ❣r✐❞✱ ✐t ❤❛s ❜❡❡♥

♥❡❝❡ss❛r② t� ❝�♥s✐❞❡r t❤❡ ❤❡t❡r�❣❡♥❡✐t② ✐♥ ♣r�❝❡ss✐♥❣

♣�✇❡r ❛♥❞ ❜❛♥❞✇✐❞t❤ ❬✶✱✽✱✶✾✱✶✻✱✸✶✱✄✱✄✽✱✸✽✱✄✄❪✳

❚❤❡ ❍❡t❡r�❣❡♥❡�✉s ❊❛r❧✐❡st ❋✐♥✐s❤ ❚✐♠❡ ✭❍❊❋❚✮

❬✄✽❪ ✐s ❛ ✇❡❧❧ ❦♥�✇♥ s❝❤❡❞✉❧✐♥❣ ❤❡✉r✐st✐❝ ❢�r s✐♥❣❧❡ ❉❆●s

✐♥ ❤❡t❡r�❣❡♥❡�✉s s②st❡♠s ✇❤✐❝❤ ✉s❡s t❤❡ ❧✐st s❝❤❡❞✉✲

❧✐♥❣ t❡❝❤♥✐☎✉❡✳ ❋✐rst✱ ❍❊❋❚ ❝�♠♣✉t❡s t❤❡ ✆✝✞✟✠ ✈❛❧✉❡

❢�r ❡❛❝❤ t❛s❦✱ tr❛✈❡rs✐♥❣ t❤❡ ❣r❛♣❤ ❜❛❝❦✇❛r❞s✳ ❚❤❡ ✉♥✲

s❝❤❡❞✉❧❡❞ t❛s❦ ✇✐t❤ t❤❡ ❤✐❣❤❡st ✆✝✞✟✠ ✈❛❧✉❡ ✐s s❝❤❡❞✲

✉❧❡❞ �♥ t❤❡ ♣r�❝❡ss�r t❤❛t ❣✐✈❡s t❤❡ s♠❛❧❧❡st ❡st✐♠❛t❡❞

Þ♥✐s❤ t✐♠❡ ❢�r t❤❡ t❛s❦✳ ❍❊❋❚ ❧��❦s ❢�r ✐❞❧❡ t✐♠❡ s❧�ts

✐♥ t❤❡ ❝✉rr❡♥t s❝❤❡❞✉❧❡ ✇❤❡♥ s❝❤❡❞✉❧✐♥❣ ❛ t❛s❦✳ ❚❤❡

❈r✐t✐❝❛❧ P❛t❤ �♥ ❛ Pr�❝❡ss�r ✭❈P❖P✮ ❬✄✽❪ ❛❧❣�r✐t❤♠ ✐s

s✐♠✐❧❛r t� ❍❊❋❚✳ ❚❤❡ ♠❛✐♥ ❞✐✦❡r❡♥❝❡ ✐s t❤❛t ❛❧❧ ♥�❞❡s

�♥ t❤❡ ❉❆●Õs ❝r✐t✐❝❛❧ ♣❛t❤ ❛r❡ s❝❤❡❞✉❧❡❞ �♥ t❤❡ s❛♠❡

♣r�❝❡ss�r✳ ❍❊❋❚ ❛♥❞ ❈P❖P ❝❛♥ ❣✐✈❡ ❣��❞ r❡s✉❧ts ✐♥

♥�♥ s❤❛r❡❞ ❡♥✈✐r�♥♠❡♥ts ✇❤❡r❡ ❉❆●s ❛r❡ ♥�t ❡①❡❝✉t❡❞

❛t t❤❡ s❛♠❡ t✐♠❡✳

❈�♥❞�r ❬✸✾❪ ✐s ❛ ✇❡❧❧ ❦♥�✇♥ ✐♥t❡r✲❞�♠❛✐♥ r❡s�✉r❝❡

♠❛♥❛❣❡r ✇❤✐❝❤ ✐s ✉s❡❞ ✐♥ ❣r✐❞s t❤r�✉❣❤ t❤❡ ❈�♥❞�r✲●

❬✄✻❪✳ ❚❤❡ ❉❆● ▼❛♥❛❣❡r ✭❉❆●▼❛♥✮ ❬✁✻❪ ✐s t❤❡ ❈�♥❞�r

❉❆● ♠❛♥❛❣❡♠❡♥t s②st❡♠✳ ❚❤❡ ❉❆●▼❛♥ ❬✁✻❪ ✐s ❛❝t✉✲

❛❧❧② ❛ ♠❡t❛✲s❝❤❡❞✉❧❡r ❢�r ❉❆●s✳ ■t r❡❝❡✐✈❡s t❤❡ ❉❆●

❛♥❞ ♣❡r❢�r♠s t❤❡ t❛s❦ s❡❧❡❝t✐�♥✱ s❡♥❞✐♥❣ t❤❡♠ ✐♥❞❡♣❡♥✲

❞❡♥t❧② t� ❜❡ s❝❤❡❞✉❧❡❞ ❜② ❛ ❧�✇❡r ❧❡✈❡❧ s❝❤❡❞✉❧❡r✳ ❚❤❡r❡✲

❢�r❡✱ t❤❡ s❝❤❡❞✉❧❡r s❝❤❡❞✉❧❡s t❛s❦s ✇✐t❤�✉t ❦♥�✇❧❡❞❣❡

❛❜�✉t t❤❡✐r ❞❡♣❡♥❞❡♥❝✐❡s✱ ✇❤✐❝❤ ♠❛② ❧❡❛❞ t� ❤✐❣❤❡r

❝�♠♠✉♥✐❝❛t✐�♥ ❝�sts✳

■♥ ❬✄✁❪ ❛ ❝❛s❡ st✉❞② �♥ ❞②♥❛♠✐❝ s❝❤❡❞✉❧✐♥❣ �❢ ✇�r❦✲

ß�✇s ✐♥ ❣r✐❞s ✐s ♣r❡s❡♥t❡❞✳ ❆ r❡s❝❤❡❞✉❧✐♥❣ str❛t❡❣② ✐s

♣r�♣�s❡❞✱ ✇❤❡r❡ ❛ ♥❡✇ ❉❆● ✇✐t❤ t❤❡ t❛s❦s t❤❛t ✇✐❧❧ ❜❡

r❡s❝❤❡❞✉❧❡❞ ✐s ❣❡♥❡r❛t❡❞ ❛t ❡❛❝❤ ✐t❡r❛t✐�♥✳ ❆❢t❡r t❤❛t✱

t❤❡ ♥❡✇ ❣❡♥❡r❛t❡❞ ❉❆● ✐s s❝❤❡❞✉❧❡❞✱ ❛❝t✉❛❧❧② ♣❡r❢�r♠✲

✐♥❣ ❛ r❡✲s❝❤❡❞✉❧❡ �❢ t❤❡ �r✐❣✐♥❛❧ ❉❆● t❛s❦s✳ ❚❤❡ r❡✲

s❝❤❡❞✉❧✐♥❣ �❢ ❉❆●s ❝❛♥ ❜❡ ❝�♠♣❧❡♠❡♥t❛r② t� t❤❡ ✇�r❦

♣r❡s❡♥t❡❞ ❤❡r❡✱ ❜✉t t❤❡ r❡✲s❝❤❡❞✉❧✐♥❣ �❢ ♠✉❧t✐♣❧❡ ✇�r❦✲

ß�✇s ❤❛s ♣❡❝✉❧✐❛r✐t✐❡s✱ s✉❝❤ ❛s ✐♥t❡r✲♣r�❝❡ss ❞❡❛❞❧�❝❦s

❬✻❪✱ ✇❤✐❝❤ ♠✉st ❜❡ ❛❞❞r❡ss❡❞✳ ❆♥ ✐♥✐t✐❛❧ ❛♣♣r�❛❝❤ t�

r❡✲s❝❤❡❞✉❧❡ ♠✉❧t✐♣❧❡ ✇�r❦ß�✇s ✐s ♣r❡s❡♥t❡❞ ✐♥ ❬✻❪✳

❆ t✇� ❧❡✈❡❧ s❝❤❡❞✉❧❡r ❢�r ✇✐❞❡ ❛r❡❛ ♥❡t✇�r❦s ✭❲❆◆s✮

✐s ♣r�♣�s❡❞ ✐♥ ❬✶✶❪✳ ❆ t�♣ ❧❡✈❡❧ s❝❤❡❞✉❧❡r s❡❧❡❝ts ✐♥ ✇❤✐❝❤

❧�❝❛❧ ❛r❡❛ ♥❡t✇�r❦ ✭▲❆◆✮ t❤❡ ❡♥t✐r❡ ❉❆● ✇✐❧❧ ❜❡ ❡①✲

❡❝✉t❡❞✳ ❚❤❡r❡ ✐s ♥� ♠❡❝❤❛♥✐s♠ t� s♣❧✐t t❤❡ ❉❆● ✐♥t�

♠�r❡ t❤❛♥ �♥❡ ▲❆◆✱ ✇❤✐❝❤ ❝❛♥ ❧❡❛❞ t� ❤✐❣❤❡r ❡①❡❝✉t✐�♥

t✐♠❡s✳ ❆❧s�✱ ❛❧❧ s❡❝�♥❞ ❧❡✈❡❧ s❝❤❡❞✉❧❡r ♠✉st r❡♣❧② t� t❤❡

t�♣ ❧❡✈❡❧ s❝❤❡❞✉❧❡r✳ ❚❤✉s✱ ♠�r❡ r❡☎✉✐s✐t✐�♥s ♠❡❛♥s ♠�r❡

❞❛t❛ t� ❜❡ tr❛♥s♠✐tt❡❞ t�✴❢r�♠ t❤❡ s❝❤❡❞✉❧❡rs✱ ❧❡❛❞✐♥❣

t� ❤✐❣❤❡r s❝❤❡❞✉❧✐♥❣ t✐♠❡s✳

■♥ ❬✶✄❪ t❤❡ ❛✉t❤�rs ♣r�♣�s❡ ❛ s❝❤❡❞✉❧✐♥❣ str❛t❡❣②

❢�r t❤❡ ●r❛❉❙ ♣r�❥❡❝t✱ ✐♥❝❧✉❞✐♥❣ ❛♥ ❛♣♣r�❛❝❤ t� s❝❤❡✲

❞✉❧❡ ✇�r❦ß�✇s ❛♥❞ ❛♣♣❧✐❝❛t✐�♥ r❡s❝❤❡❞✉❧❡✳ ❚❤❡ ✇�r❦✲

ß�✇ s❝❤❡❞✉❧✐♥❣ ✐♥ t❤❡ ●r❛❉❙ ♣r�❥❡❝t ✉s❡s ❛ str❛t❡❣② �❢

❝❧❛ss✐❢②✐♥❣ ❡❛❝❤ r❡s�✉r❝❡ ❛❝❝�r❞✐♥❣ t� ✐ts ❛✧♥✐t② ✇✐t❤

❡❛❝❤ ❝�♠♣�♥❡♥t �❢ t❤❡ ♣r�❝❡ss✱ ✇❤❡r❡ t❤❡ ❧�✇❡r t❤❡ ❝❧❛s✲

s✐Þ❝❛t✐�♥✱ ❜❡tt❡r t❤❡ r❡s�✉r❝❡ ♠❛t❝❤❡s ✇✐t❤ t❤❡ ❝�♠♣�✲

♥❡♥t �❢ t❤❡ ♣r�❝❡ss✳ ❚❤❡ s❝❤❡❞✉❧❡r ♣✉ts t❤❡s❡ ✐♥❢�r♠❛✲

t✐�♥ ✐♥ ❛ ♣❡r❢�r♠❛♥❝❡ ♠❛tr✐① ✇❤❡r❡ t❤❡ ❡❧❡♠❡♥t ✡☛☞✌ �❢

t❤❡ ♠❛tr✐① s❤�✇s t❤❡ ❛✧♥✐t② �❢ t❤❡ ❝�♠♣�♥❡♥t ✍ �❢ t❤❡

♣r�❝❡ss ✇✐t❤ t❤❡ r❡s�✉r❝❡ ✎✳ ❋✐♥❛❧❧②✱ t❤r❡❡ ❤❡✉r✐st✐❝s ❛r❡

r✉♥ �✈❡r t❤❡ ♠❛tr✐① t� ❞❡t❡r♠✐♥❡ t❤❡ s❝❤❡❞✉❧✐♥❣ �❢ ❡❛❝❤

❝�♠♣�♥❡♥t✳

❲�r❦ß�✇ s❝❤❡❞✉❧✐♥❣ ✐♥ ❝�♥❥✉♥❝t✐�♥ ✇✐t❤ s❡r✈✐❝❡ ❝�♠✲

♣�s✐t✐�♥ ✐♥ ❣r✐❞s ❛r❡ ❞✐s❝✉ss❡❞ ✐♥ ❬✂✁❪✳ ❆♥ ❛❧❣�r✐t❤♠ t�

s❝❤❡❞✉❧❡ ❝�♠♣�s❡❞ s❡r✈✐❝❡s ✐s ♣r�♣�s❡❞✳ ❚❤❡ ❝�♠♣�s❡❞

s❡r✈✐❝❡s ❛r❡ ♠�❞❡❧❡❞ ❛s ❛ ✇�r❦ß�✇✱ ❛♥❞ t❤❡♥ t❤✐s ✇�r❦✲

ß�✇ ✐s s❝❤❡❞✉❧❡❞ ✉s✐♥❣ ❛ ❧✐st s❝❤❡❞✉❧✐♥❣ ❤❡✉r✐st✐❝✳

❆♥ ❛♣♣r�①✐♠❛t✐�♥ ❛❧❣�r✐t❤♠ ❢�r t❛s❦ s❝❤❡❞✉❧✐♥❣ ✐s

♣r❡s❡♥t❡❞ ✐♥ ❬✁✼❪✳ ❚❤❡ ❛❧❣�r✐t❤♠ ✉s❡s t❤❡ r❡s�✉r❝❡ ✉t✐✲

❧✐✏❛t✐�♥ ❛s t❤❡ ♣❡r❢�r♠❛♥❝❡ ❝r✐t❡r✐�♥✱ ♥�t ❢�❝✉s✐♥❣ �♥

♠❛❦❡s♣❛♥ ♠✐♥✐♠✐✏❛t✐�♥✳ ❙✐♥❝❡ ❛♣♣r�①✐♠❛t✐�♥ ❛❧❣�r✐t❤♠s

❛r❡ ❤❛r❞ t� ❜❡ ❞❡✈❡❧�♣❡❞✱ t❤❡ ❛✉t❤�rs ♠❛❦❡ s�♠❡ ❛s✲

s✉♠♣t✐�♥s t� ♠❛❦❡ t❤❡ ♣r�❜❧❡♠ ♠�r❡ s♣❡❝✐Þ❝✱ ❧✐❦❡ ❝�♥✲

s✐❞❡r✐♥❣ t❤❛t ❛❧❧ t❛s❦s �❢ t❤❡ ✇�r❦ß�✇ ❤❛✈❡ t❤❡ s❛♠❡

✇❡✐❣❤t✳

❆❧t❤�✉❣❤ t❤❡r❡ ❡①✐st ♠❛♥② ✇�r❦s ❞❡❛❧✐♥❣ ✇✐t❤ ✇�r❦✲

ß�✇ s❝❤❡❞✉❧✐♥❣ ✐♥ ❣r✐❞s ❬✂✶❪✱ t❤❡ ♠✉❧t✐♣❧❡ ✇�r❦ß�✇ s❝❤❡✲

❞✉❧✐♥❣ ✐s ♥�t r❡❝❡✐✈✐♥❣ t❤❡ ❞❡s❡r✈❡❞ ❛tt❡♥t✐�♥✳ ●r✐❞s ❛r❡

s❤❛r❡❞ ❡♥✈✐r�♥♠❡♥ts ❛♥❞ ✇✐❧❧ ❡✈❡♥t✉❛❧❧② ♣r�❝❡ss ♠�r❡

t❤❛♥ �♥❡ ✇�r❦ß�✇ ❛t t❤❡ s❛♠❡ t✐♠❡✳ ■♥ ❬✂✸❪ t❤❡ ❛✉✲

t❤�rs s❤�✇ ❛♥ ✐♥✐t✐❛❧ ❛♥❛❧②s✐s �♥ t❤❡ ❜❡❤❛✈✐�r �❢ ♠✉❧✲

t✐♣❧❡ ✇�r❦ß�✇ s❝❤❡❞✉❧✐♥❣ str❛t❡❣✐❡s ❢�r ❤❡t❡r�❣❡♥❡�✉s

st❛t✐❝ s②st❡♠s✳ ❍�✇ t� s❝❤❡❞✉❧❡ s✉❝❤ ♣r�❝❡ss❡s t❛❦✐♥❣

✐♥t� ❛❝❝�✉♥t t❤❡✐r ❡①❡❝✉t✐�♥ t✐♠❡✱ s❝❛❧❛❜✐❧✐t②✱ ❛♥❞ ❢❛✐r✲

♥❡ss ❝�♥s✐❞❡r✐♥❣ t❤❡ ♣❡r❢�r♠❛♥❝❡ ❞❡❣r❛❞❛t✐�♥ �❢ ❣r✐❞

r❡s�✉r❝❡s ✐s ♥❡❝❡ss❛r②✱ ✇❤✐❝❤ ✐s t❤❡ ❢�❝✉s �❢ t❤✐s ❛rt✐❝❧❡✳

✹ ✑✒✓✔✕✖✓✗ ✘♦✙✚✛♦✘ ✜✢✣✗✤✒✓✕✥★

❚❤❡ st❛rt✐♥❣ ♣�✐♥t ✐♥ t❤❡ s❝❤❡❞✉❧✐♥❣ �❢ ♠✉❧t✐♣❧❡ ✇�r❦✲

ß�✇s ✐s t� ❞❡❝✐❞❡ ✐❢ t❤❡ ❉❆●s ✇✐❧❧ ❜❡ s❝❤❡❞✉❧❡❞ ✐♥❞❡✲

♣❡♥❞❡♥t❧② �r ✐❢ t❤❡② ✇✐❧❧ ❜❡ ❝�♠❜✐♥❡❞ ✐♥ ❛ s✐♥❣❧❡ ❉❆●

❛♥❞ s❝❤❡❞✉❧❡❞ ❛❢t❡r t❤❛t✳ ❚� s❝❤❡❞✉❧❡ ♠�r❡ t❤❛♥ �♥❡

❉❆● ✇❡ ❝❛♥ ❛❞�♣t t❤r❡❡ str❛t❡❣✐❡s✱ ✐♥ ❣❡♥❡r❛❧✩

Ð ❙❝❤❡❞✉❧❡ t❤❡ ❉❆●s ✐♥❞❡♣❡♥❞❡♥t❧②✱ �♥❡ ❛❢t❡r ❛♥�t❤❡r✳

Ð ❙❝❤❡❞✉❧❡ t❤❡ ❉❆●s ✐♥❞❡♣❡♥❞❡♥t❧② ✐♥ t✉r♥s✱ ✐♥t❡r✲

❧❡❛✈✐♥❣ ♣❛rts �❢ ❡❛❝❤ ❉❆● ❜❡✐♥❣ s❝❤❡❞✉❧❡❞✳

Ð ▼❡r❣❡ t❤❡ ❉❆●s ✐♥t� ❛ s✐♥❣❧❡ �♥❡✱ ❛♥❞ s❝❤❡❞✉❧❡ t❤✐s

r❡s✉❧t✐♥❣ ❉❆●✳



✻

❚♦ s❝❤❡❞✉❧❡ ♠✉❧�✐✁❧❡ ✇♦r❦ß♦✇s ✇❡ ❛ss✉♠❡ �❤❛�✱ ❛�

❛ ❣✐✂❡♥ �✐♠❡✱ ✇❡ ❤❛✂❡ �❛s❦s ♦❢ ◆ ✇♦r❦ß♦✇s �♦ ❜❡ s❝❤❡❞✲

✉❧❡❞✳ ✄♦�❡ �❤❛� �❤✐s ❞♦❡s ♥♦� ♥❡❝❡ss❛r✐❧☎ ♠❡❛♥ �❤❛� ✇❡

♥❡❡❞ �♦ s❝❤❡❞✉❧❡ ❛❧❧ �❛s❦s ♦❢ ❛❧❧ ✇♦r❦ß♦✇s ❛� �❤❡ s�❛r�✲

✐♥❣ �✐♠❡ ♦❢ �❤❡ s❝❤❡❞✉❧✐♥❣ ✇♦r❦✳ ❲❤❡♥ ♦♥❡ ♦r ♠♦r❡

✇♦r❦ß♦✇s ❛rr✐✂❡ ✇❡ ❝♦♥s✐❞❡r ❛❧❧ ♥♦♥✲❡①❡❝✉�❡❞ �❛s❦s ♦❢

✇♦r❦ß♦✇s �❤❛� ❛rr✐✂❡❞ ❜❡❢♦r❡✳ ■❢ ✇❡ ♦♥❧☎ ❝♦♥s✐❞❡r ✇♦r❦✲

ß♦✇s �❤❛� ❥✉s� ❛rr✐✂❡❞✱ ✇❡ ✇♦✉❧❞ ♥♦� �❛❦❡ ❛❞✂❛♥�❛❞❣❡ ♦❢

�❤❡ ❝♦♠♠✉♥✐❝❛�✐♦♥ �✐♠❡s ❧❡❢� ❜☎ �❤❡ ✇♦r❦ß♦✇s ❛❧r❡❛❞☎

s❝❤❡❞✉❧❡❞ ❜✉� ♥♦� ❡①❡❝✉�❡❞ ☎❡�✳ ❖♥ �❤❡ ♦�❤❡r ❤❛♥❞✱ ✐❢

✇❡ ✇❛✐� ❢♦r ♠✉❧�✐✁❧❡ ✇♦r❦ß♦✇s �♦ ❛rr✐✂❡✱ �❤✐s ♠❛☎ ❞❡✲

❧❛☎ �❤❡ ❡①❡❝✉�✐♦♥ ♦❢ �❤❡ Þrs� ✇♦r❦ß♦✇✳ ❚❤✉s✱ ✇❤❡♥ ❛

✇♦r❦ß♦✇ ❛rr✐✂❡s✱ ✇❡ ❝♦♥s✐❞❡r �❤❡ ♥♦♥✲❡①❡❝✉�❡❞ �❛s❦s

♦❢ �❤❡ ✇♦r❦ß♦✇s �❤❛� ❛rr✐✂❡❞ ❜❡❢♦r❡ ❛s ✇♦r❦ß♦✇s �♦ ❜❡

r❡✲s❝❤❡❞✉❧❡❞✳ ❚❤✐s ✇❛☎✱ �❤❡ ♥❡✇ ✇♦r❦ß♦✇ ✐s ♠✐①❡❞ ✇✐�❤

�❤❡ ✇♦r❦ß♦✇s ❛❧r❡❛❞☎ s❝❤❡❞✉❧❡❞ �♦ �❛❦❡ ❛❞✂❛♥�❛❞❣❡ ♦❢

�❤❡✐r ❝♦♠♠✉♥✐❝❛�✐♦♥ �✐♠❡s✳ ❲❤✐❝❤ �❛s❦s ❛♥❞ ✇♦r❦ß♦✇s

✇♦✉❧❞ ❜❡ ❝♦♥s✐❞❡r❡❞ ❢♦r r❡✲s❝❤❡❞✉❧✐♥❣ ✐s ❞❡Þ♥❡❞ ❜☎ �❤❡

♠✐❞❞❧❡✇❛r❡✱ ✇❤✐❝❤ ♠❛☎ ❞❡❝✐❞❡ ✐� ❜❛s❡❞ ♦♥ ❤♦✇ ♠✉❝❤

�✐♠❡ ✐s ❧❡❢� �♦ ❡❛❝❤ ✇♦r❦ß♦✇ �♦ Þ♥✐s❤✱ ❢♦r ✐♥s�❛♥❝❡✳

■♥ �❤✐s s❡❝�✐♦♥ ✇❡ ♦✉�❧✐♥❡ ❢♦✉r ❞✐✦❡r❡♥� ❛❧❣♦r✐�❤♠s

�♦ s❝❤❡❞✉❧❡ ♠✉❧�✐✁❧❡ ✇♦r❦ß♦✇s✿

Ð ✆✝q✞✝✟t✠✡☛ ✡☛☞✌✍✠t✎✏✿ s❝❤❡❞✉❧❡s ♦♥❡ ❉❆● ❛❢�❡r

❛♥♦�❤❡r ♦♥ �❤❡ ❛✂❛✐❧❛❜❧❡ r❡s♦✉r❝❡s✳ ❖♥❡ ❉❆● ❝❛♥

♦♥❧☎ ❜❡ s❝❤❡❞✉❧❡❞ �♦ ❛ r❡s♦✉r❝❡ ❛❢�❡r ❛❧❧ �❛s❦s ❛❧✲

r❡❛❞☎ s❝❤❡❞✉❧❡❞ ♦♥ �❤❛� r❡s♦✉r❝❡✳ ❚❤✐s ❛❧❣♦r✐�❤♠

✉s❡s �❤❡ Þrs� s�r❛�❡❣☎✳

Ð ✑✡♣ ✒✝✡✍✓✎ ✡☛☞✌✍✠t✎✏✿ ❛❧s♦ ✉s❡s �❤❡ Þrs� s�r❛�✲

❡❣☎✱ s❝❤❡❞✉❧✐♥❣ ❉❆●s ✐♥❞❡✁❡♥❞❡♥�❧☎✳ ❍♦✇❡✂❡r✱ ✐�

s❡❛r❝❤❡s ❢♦r s✁❛❝❡s ❜❡�✇❡❡♥ �❛s❦s ❛❧r❡❛❞☎ s❝❤❡❞✉❧❡❞✱

�❤✉s ❛ �❛s❦ ❢r♦♠ ❛ ❉❆● ❜❡✐♥❣ s❝❤❡❞✉❧❡❞ ❝❛♥ ❜❡ ❡①✲

❡❝✉�❡❞ ❜❡❢♦r❡ �❛s❦s ❛❧r❡❛❞☎ s❝❤❡❞✉❧❡❞ ❣✐✂❡♥ �❤❛� ✐�

❞♦❡s ♥♦� ✐♥�❡r❢❡r❡ ✐♥ �❤❡✐r s�❛r�✐♥❣ �✐♠❡✳

Ð ✔✟t✝✍☛✝✡✈✝ ✡☛☞✌✍✠t✎✏✿ ✉s❡s �❤❡ s❡❝♦♥❞ s�r❛�❡❣☎✳

❚❤❡ ❛❧❣♦r✐�❤♠ s❝❤❡❞✉❧❡s ✁✐❡❝❡s ♦❢ ❡❛❝❤ ❉❆● ✐♥ �✉r♥s✱

✐♥�❡r❧❡❛✂✐♥❣ �❤❡✐r �❛s❦s ✐♥ �❤❡ s❝❤❡❞✉❧❡ ♦❢ �❤❡ ❛✂❛✐❧✲

❛❜❧❡ r❡s♦✉r❝❡s✳

Ð ✑✍✌✞♣ ✕✖✑✒ ✡☛☞✌✍✠t✎✏✿ ✉s❡s �❤❡ �❤✐r❞ s�r❛�❡❣☎✳

❇❡❢♦r❡ s❝❤❡❞✉❧✐♥❣ �❤❡ ❉❆●s✱ �❤❡ ❛❧❣♦r✐�❤♠ ♠❡r❣❡

�❤❡♠ ✐♥�♦ ❛ s✐♥❣❧❡ ❉❆●✳ ❚❤✐s s✐♥❧❣❡ ❉❆● ✐s s❝❤❡❞✲

✉❧❡❞✱ ❛❝�✉❛❧❧☎ ✁❡r❢♦r♠✐♥❣ �❤❡ s❝❤❡❞✉❧✐♥❣ ♦❢ ❛❧❧ ❉❆●s

�❤❛� ❝♦♠✁♦s❡ ✐�✳

■♥ ♦r❞❡r �♦ ✐♠✁❧❡♠❡♥� ❛♥❞ ❡✂❛❧✉❛�❡ �❤❡s❡ s❝❤❡❞✉✲

❧✐♥❣ ❛✁✁r♦❛❝❤❡s✱ ✇❡ ♠✉s� ❞❡Þ♥❡ ❛ s❝❤❡❞✉❧✐♥❣ ❛❧❣♦r✐�❤♠

✇❤✐❝❤ ✁r✐♦r✐�✐✗❡s ❛♥❞ s❡❧❡❝�s �❤❡ �❛s❦s �♦ ❜❡ s❝❤❡❞✉❧❡❞✱

❛♥❞ ❛❧s♦ s❡❧❡❝� �❤❡ r❡s♦✉r❝❡s ✇❤❡r❡ �❤❡s❡ �❛s❦s ✇✐❧❧ r✉♥✳

■♥ �❤✐s ✇♦r❦✱ ✇❡ ✉s❡❞ ❛ ♠♦❞✐Þ❡❞ ✂❡rs✐♦♥ ♦❢ �❤❡ P❛�❤

❈❧✉s�❡r✐♥❣ ❍❡✉r✐s�✐❝ ✭P❈❍✮ ❬✘❪ �♦ ❞♦ �❤✐s ❥♦❜✱ ✇❤✐❝❤ ✐s

❡①✁❧❛✐♥❡❞ ✐♥ �❤❡ ♥❡①� s❡❝�✐♦♥✳

✹✳✙ ❚❤❡ P❈❍ s❝❤❡❞✉❧✐♥❣ ❛❧❣♦r✐�❤♠

❇❡❢♦r❡ ❞❡s❝r✐❜✐♥❣ �❤❡ ❢♦✉r s�r❛�❡❣✐❡s �♦ s❝❤❡❞✉❧❡ ♠✉❧�✐✲

✁❧❡ ✇♦r❦ß♦✇s✱ ✇❡ s❤♦✇ �❤❡ ❤❡✉r✐s�✐❝ ✉s❡❞ ❜☎ �❤❡s❡ ❢♦✉r

s�r❛�❡❣✐❡s �♦ s❝❤❡❞✉❧❡ �❤❡ ❉❆●s✳

❚❤❡ P❛�❤ ❈❧✉s�❡r✐♥❣ ❍❡✉r✐s�✐❝ ✐s ❛ ❉❆● s❝❤❡❞✉✲

❧✐♥❣ ❤❡✉r✐s�✐❝ ✇❤✐❝❤ ✉s❡s �❤❡ ❝❧✉s�❡r✐♥❣ �❡❝❤♥✐✚✉❡ �♦

❣❡♥❡r❛�❡ ❣r♦✉✁s ✭❝❧✉s�❡rs✮ ♦❢ �❛s❦s ❛♥❞ �❤❡ ❧✐s� s❝❤❡✲

❞✉❧✐♥❣ �❡❝❤♥✐✚✉❡ �♦ s❡❧❡❝� �❛s❦s ❛♥❞ ✁r♦❝❡ss♦rs✳ ❚❤❡

P❈❍ ❣r♦✉✁s ✁❛�❤s ♦❢ �❤❡ ❉❆● ❛♥❞ s❝❤❡❞✉❧❡ �❤❡♠ ✐♥✐✲

�✐❛❧❧☎ ♦♥ �❤❡ s❛♠❡ r❡s♦✉r❝❡✱ ✇✐�❤ �❤❡ ♦❜❥❡❝�✐✂❡ ♦❢ r❡✲

❞✉❝✐♥❣ ❝♦♠♠✉♥✐❝❛�✐♦♥ ❝♦s�s✳ ❚❤✐s s❝❤❡❞✉❧✐♥❣ ❤❡✉r✐s✲

�✐❝ ❤❛s s❤♦✇♥ ❣♦♦❞ ✁❡r❢♦r♠❛♥❝❡ ✇❤❡♥ ❝♦♠♠✉♥✐❝❛�✐♦♥

❜❡�✇❡❡♥ �❛s❦s ✭❝♦♠♠✉♥✐❝❛�✐♦♥ �♦ ❝♦♠✁✉�❛�✐♦♥ r❛�✐♦ ✲

❈❈❘✮ ✐s ♠❡❞✐✉♠ ♦r ❤✐❣❤ ❬✛❪✳ ❲♦r❦ß♦✇s ✇✐�❤ s✉❝❤ ❝♦♠✲

♠✉♥✐❝❛�✐♦♥ ❝❤❛r❛❝�❡r✐s�✐❝s ❛r❡ ❝♦♠♠♦♥❧☎ ❡♥❝♦✉♥�❡r❡❞

✐♥ ❡✲❙❝✐❡♥❝❡ ❛✁✁❧✐❝❛�✐♦♥s ❬✹✛✱✙✷❪✳

❚❤❡ Þrs� s�❡✁ ♦❢ �❤❡ P❈❍ ❛❧❣♦r✐�❤♠ ✐s �♦ ❝♦♠✁✉�❡✱

❢♦r ❡❛❝❤ �❛s❦✱ s♦♠❡ ❛��r✐❜✉�❡s ❜❛s❡❞ ♦♥ ✐♥❢♦r♠❛�✐♦♥

❣✐✂❡♥ ❜☎ �❤❡ ♠✐❞❞❧❡✇❛r❡ ❛♥❞ ❜☎ �❤❡ ❉❆● s✁❡❝✐Þ❝❛�✐♦♥✳

❍♦✇ �❤✐s ✐♥❢♦r♠❛�✐♦♥ ✐s ❣❛�❤❡r❡❞ ❛♥❞ ✁r♦✂✐❞❡❞ ✐s ♦✉� ♦❢

�❤❡ s❝♦✁❡ ♦❢ �❤✐s ✇♦r❦✳ ❆s ♠♦s� ✇♦r❦s ♦♥ ❉❆● s❝❤❡❞✉✲

❧✐♥❣ ✐♥ �❤❡ ❧✐�❡r❛�✉r❡✱ ✇❡ ❝♦♥s✐❞❡r �❤❛� �❤❡ ✁r♦❣r❛♠♠✐♥❣

♠♦❞❡❧ ❛♥❞✴♦r �❤❡ ♠✐❞❞❧❡✇❛r❡ ❝❛♥ ✁r♦✂✐❞❡ ✐♥❢♦r♠❛�✐♦♥

❛❜♦✉� �❤❡ s✐✗❡ ♦❢ ❡❛❝❤ �❛s❦ �♦ �❤❡ s❝❤❡❞✉❧❡r✳ ❚❤❡s❡ s✐✗❡s

❝❛♥ ❜❡ ♦❜�❛✐♥❡❞ ❜☎ ❛✁✁❧✐❝❛�✐♦♥ ❜❡♥❝❤♠❛r❦s✱ ❜☎ ❛ ❤✐s✲

�♦r☎ ♦❢ ❡①❡❝✉�✐♦♥s✴✐♥✁✉� ❞❛�❛✴❞❛�❛ s✐✗❡s✱ ❜☎ ❡s�✐♠❛�✐✂❡s

❣✐✂❡♥ ❜☎ �❤❡ ✁r♦❣r❛♠♠❡r✱ ♦r ❜☎ ❡s�✐♠❛�✐✂❡s ❛❝❝♦r❞✐♥❣

�♦ ✁❛s� ❡①❡❝✉�✐♦♥ ❛♥❞ ❝✉rr❡♥� ❞❛�❛ s✐✗❡s✳

❚❤❡ �❛s❦ ❛��r✐❜✉�❡s ✉s❡❞ ❜☎ �❤❡ ❛❧❣♦r✐�❤♠ ❛r❡ ❞❡✲

Þ♥❡❞ ❛s ❢♦❧❧♦✇s✳

➙ ✜✢✣✤✥✧ ★✩✪✫✬✯✧✰✧✣✪✵ ✩✪✶✧✸✺

✼✽ ❂
✾❀❁❃❄❅❊❃✾❋❀❁✽

❏❋✼❑❄▲

✼✽ r❡✁r❡s❡♥�s �❤❡ ❝♦♠✁✉�❛�✐♦♥ ❝♦s� ♦❢ �❤❡ �❛s❦ ✾ ✐♥

�❤❡ r❡s♦✉r❝❡ ❄✳ ▼❋✼❑❄▲ ✐s �❤❡ ✁r♦❝❡ss✐♥❣ ✁♦✇❡r ♦❢ �❤❡

r❡s♦✉r❝❡ ❄✱ ✐♥ ✐♥s�r✉❝�✐♦♥s ✁❡r s❡❝♦♥❞✳

➙ ✩✪✫✫✯✵✣◗✰✧✣✪✵ ✩✪✶✧✺

❊✽❯❱ ❂
❳❨❃❨✽❯❱

❩❨❀❳✼✾❳❃❭▲❯❫

❊✽❯❱ r❡✁r❡s❡♥�s �❤❡ ❝♦♠♠✉♥✐❝❛�✐♦♥ ❝♦s� ❜❡�✇❡❡♥ �❛s❦s

✾ ❛♥❞ ❴✱ ✉s✐♥❣ �❤❡ ❧✐♥❦ ❜❡�✇❡❡♥ �❤❡ r❡s♦✉r❝❡s ❄ ❛♥❞ ❃✱

✇❤❡r❡ �❤❡☎ ❛r❡ s❝❤❡❞✉❧❡❞✳ ■❢ ❄ ❂ ❃ ✱ ❊✽❯❱ ❂ ❵✳

➙ ❁❅❊❊✭❃✽✮ ✐s �❤❡ s❡� ♦❢ ✐♠♠❡❞✐❛�❡ s✉❝❝❡ss♦rs ♦❢ �❤❡

�❛s❦ ❃✽✳



✼

➙ P�✐♦�✐t②✿

✁✂ ❂

✦
✧

★

✇✂✱ ✄☎ ✆ ✄✝ ✞❤❡ ❧✟✝✞ ✞✟✝❦

✇✂ ✰ ✠✟①
✡❥☛s☞❝❝✭♥✌✮

✍✎✂✏✑ ✰ ✁✑✒✱ ✓✞❤❡r✔✄✝❡

✁✂ ✄✝ ✞❤❡ ♣r✄✓r✄✞✕ ❧❡✈❡❧ ✓☎ ✞❤❡ ✞✟✝❦ ✆✳ ✖✓✞❡ ✞❤✟✞ ✞❤❡

♣r✄✓r✄✞✕ ✟✞✞r✄✗✉✞❡ ✁✂ ✓☎ ✟ ✞✟✝❦ ✆ r❡♣r❡✝❡✘✞✝ ✞❤❡ ❧✟r❣❡✝✞

♣✟✞❤ ✝✞✟r✞✄✘❣ ✄✘ ✙✂ ✟✘❞ ❡✘❞✄✘❣ ✄✘ ✙✚✛✂✡✳

➙ ❊✜�✢✐✣✤t ❙t✜�t ❚✐♠✣✿

✥✩✪ ✍✙✂✱ ✫✬✒ ❂

✯

✪ ✆✲✴✍✫✬✒✱ ✄☎ ✆ ❂ ✵

✠✟①④✪ ✆✲✴✍✫✬✒✱ ✥✩✪✶✷✚✸⑥✱ ✓✞❤❡r✔✄✝❡

✥✩✪ ✍✙✂✱ ✫✬✒ r❡♣r❡✝❡✘✞✝ ✞❤❡ ❡✟r❧✄❡✝✞ ✝✞✟r✞ ✞✄✠❡ ✓☎ ✞❤❡

✞✟✝❦ ✆ ✄✘ r❡✝✓✉r✹❡ ✺✳ ✪ ✆✲✴✍✫✬✒ ✄✝ ✞❤❡ ✞✄✠❡ ✔❤❡✘ ✞❤❡

r❡✝✓✉r✹❡ ✺ ✄✝ r❡✟❞✕ ☎✓r ✞✟✝❦ ❡①❡✹✉✞✄✓✘✻ ✟✘❞ ✥✩✪✶✷✚✸ ❂

✠✟①
✡✽☛✶✷✚✸✭✡✌✮

✍✥✩✪✾ ✰ ✇✾ ✰ ✎✾✏✂✒✳ ✖✓✞❡ ✞❤✟✞ ✞❤❡ ❀❁❃ ✓☎ ✙✂

r❡♣r❡✝❡✘✞✝ ✞❤❡ ❧✟r❣❡✝✞ ♣✟✞❤ ✝✞✟r✞✄✘❣ ✄✘ ✙✚♥✡✷❄ ✟✘❞ ❡✘❞✄✘❣

✄✘ ✙✂✳

➙ ❊✤t✐♠✜t✣❅ ❋✐❆✐✤❇ ❚✐♠✣✿

✥❈✪ ✍✙✂✱ ✫✬✒ ❂ ✥✩✪ ✍✙✂✱ ✫✬✒ ✰
✆❉●✙✫❍✎✙✆■❉●✂

❏■✇✴✫✬

✥❈✪ ✍✙✂✱ ✫✬✒ r❡♣r❡✝❡✘✞✝ ✞❤❡ ❡✝✞✄✠✟✞❡❞ Þ✘✄✝❤ ✞✄✠❡ ✓☎

✞❤❡ ✞✟✝❦ ✆ ✄✘ ✞❤❡ r❡✝✓✉r✹❡ ✺✳

❃✓ ✹✟❧✹✉❧✟✞❡ ✞❤❡ ✄✘✄✞✄✟❧ ✈✟❧✉❡✝ ✓☎ ✞❤❡ ✟✞✞r✄✗✉✞❡✝✻ ✔❡

✟✝✝✉✠❡ ✟✘ ❤✓✠✓❣❡✘❡✓✉✝ ✈✄r✞✉✟❧ ✝✕✝✞❡✠ ✔✄✞❤ ✟✘ ✉✘❑

✗✓✉✘❞❡❞ ✘✉✠✗❡r ✓☎ ♣r✓✹❡✝✝✓r✝ ✔❤❡r❡ ❡✟✹❤ ♣r✓✹❡✝✝✓r

❤✟✝ ✞❤❡ ✗❡✝✞ ✹✟♣✟✹✄✞✕ ❡✘✹✓✉✘✞❡r❡❞ ✄✘ ✞❤❡ r❡✟❧ ✝✕✝✞❡✠

✟✘❞ ❡✟✹❤ ❧✄✘❦ ❤✟✝ ✞❤❡ ✗❡✝✞ ✗✟✘❞✔✄❞✞❤ ❡✘✹✓✉✘✞❡r❡❞ ✄✘

✞❤❡ r❡✟❧ ✝✕✝✞❡✠✳

❲✄✞❤ ✞❤❡ ✄✘✄✞✄✟❧ ✈✟❧✉❡✝ ✓☎ ✞❤❡ ✟✞✞r✄✗✉✞❡✝ ✹✟❧✹✉❧✟✞❡❞✻

✞❤❡ ✟❧❣✓r✄✞❤✠ ✝✞✟r✞✝ ✞✓ ✹r❡✟✞❡ ✹❧✉✝✞❡r✝ ✓☎ ✞✟✝❦✝ ✞✓ ✗❡❣✄✘

✞❤❡ ✝✹❤❡❞✉❧✄✘❣ ♣r✓✹❡✝✝✳ ❃❤❡ ✟❧❣✓r✄✞❤✠ ✉✝❡✝ ✞❤❡ ♣r✄✓r✄✞✕

✟✞✞r✄✗✉✞❡ ✞✓ ✝❡❧❡✹✞ ✞❤❡ Þr✝✞ ✞✟✝❦ ✞✓ ✗❡ ✟❞❞❡❞ ✞✓ ✞❤❡ Þr✝✞

✹❧✉✝✞❡r ✍✹❧✉✝✞❡r✄✘❣ ♣❤✟✝❡✒✳ ❃❤❡ Þr✝✞ ✘✓❞❡ ✍✓r ✞✟✝❦✒ ✙✂

✝❡❧❡✹✞❡❞ ✞✓ ✹✓✠♣✓✝❡ ✟ ✹❧✉✝✞❡r ✎▲●✬ ✄✝ ✞❤❡ ✉✘✝✹❤❡❞✉❧❡❞

✘✓❞❡ ✔✄✞❤ ✞❤❡ ❤✄❣❤❡✝✞ ♣r✄✓r✄✞✕✳ ▼✞ ✄✝ ✟❞❞❡❞ ✞✓ ✎▲●✬✻ ✞❤❡✘

✞❤❡ ✟❧❣✓r✄✞❤✠ ✝✞✟r✞✝ ✟ ❞❡♣✞❤❑Þr✝✞ ✝❡✟r✹❤ ✓✘ ✞❤❡ ◆❖◗

✝✞✟r✞✄✘❣ ✓✘ ✙✂✻ ✝❡❧❡✹✞✄✘❣ ✙s ❘ ●❍✎✎✍✙✂✒ ✔✄✞❤ ✞❤❡ ❤✄❣❤❑

❡✝✞ ✁s ✰ ✥✩✪s ✟✘❞ ✟❞❞✄✘❣ ✄✞ ✞✓ ✎▲●✬✻ ✉✘✞✄❧ ✙s ❤✟✝ ✟

✘✓✘ ✝✹❤❡❞✉❧❡❞ ♣r❡❞❡✹❡✝✝✓r✳ ❃❤❡ ✞✟✝❦ ✙s ✞❤✟✞ ❤✟✝ ✟ ✘✓✘

✝✹❤❡❞✉❧❡❞ ♣r❡❞❡✹❡✝✝✓r ✄✝ ✘✓✞ ✄✘✹❧✉❞❡❞ ✄✘ ✞❤❡ ✎▲●✬✳ ❲✄✞❤

✞❤✄✝✻ ✹❧✉✝✞❡r✝ ✟❧✔✟✕✝ ❤✟✈❡ ✓✘❧✕ ✞✟✝❦✝ ✔✄✞❤ ✟❧❧ ♣r❡❞❡✹❡✝❑

✝✓r✝ ✟❧r❡✟❞✕ ✝✹❤❡❞✉❧❡❞ ✓r ✞✓ ✗❡ ✝✹❤❡❞✉❧❡❞ ✟❧✓✘❣ ✔✄✞❤

✞❤❡✠✳

❯✓r ❡✟✹❤ ✹❧✉✝✞❡r ✹r❡✟✞❡❞✻ ✞❤❡ ✟❧❣✓r✄✞❤✠ ✝❡❧❡✹✞✝ ✟ r❡❑

✝✓✉r✹❡ ✞✓ ✝✹❤❡❞✉❧❡ ✄✞✳ ❃❤❡ ♣r✓✹❡✝✝✓r ✝❡❧❡✹✞✄✓✘ ✝✞❡♣ ✄✝

♣❡r☎✓r✠❡❞ ✟☎✞❡r ❡✟✹❤ ✹❧✉✝✞❡r✄✘❣ ✝✞❡♣✳ ❃❤✉✝✻ ✞❤❡ ✟❧❣✓❑

r✄✞❤✠ ✹r❡✟✞❡✝ ✟ ✹❧✉✝✞❡r✻ ✝❡❧❡✹✞✝ ✟ ♣r✓✹❡✝✝✓r ✞✓ ✞❤❡ ✹r❡❑

✟✞❡❞ ✹❧✉✝✞❡r✻ r❡✹✟❧✹✉❧✟✞❡✝ ✞❤❡ ✘✓❞❡✝ ✟✞✞r✄✗✉✞❡✝ ✟✘❞ r❡❑

♣❡✟✞✝ ✞❤❡✝❡ ✝✞❡♣✝ ✉✘✞✄❧ ✟❧❧ ✘✓❞❡✝ ✟r❡ ✝✹❤❡❞✉❧❡❞✳

❱❳❨❩ ❬ ❭❪❛❫❴❵❜ ❢q ③⑤⑦❜⑧⑨❵⑩❶❷ ⑨③⑩❶❷ ❸⑦❜ ❫❢⑧⑩❹❜⑧ ❺❻❼ ❛❵❷❢❽

❾⑩❸⑦❫❿

➀❡✘✹❡✻ ✟☎✞❡r ✹r❡✟✞✄✘❣ ❡✟✹❤ ✹❧✉✝✞❡r ✞❤❡ ✟❧❣✓r✄✞❤✠✠✉✝✞

❞❡✹✄❞❡ ✔❤❡r❡ ✄✞ ✔✄❧❧ ✗❡ ✝✹❤❡❞✉❧❡❞✳ ▼✘ ✞❤❡ ♣r✓✹❡✝✝✓r ✝❡❑

❧❡✹✞✄✓✘ ♣❤✟✝❡✻ ✞❤❡ ➁➂➀ ❧✓✓❦✝ ☎✓r ✞❤❡ r❡✝✓✉r✹❡ ✔❤✄✹❤

✠✄✘✄✠✄➃❡✝ ✞❤❡ ❀❯❃ ✓☎ ✞❤❡ ✹❧✉✝✞❡r✳ ❃❤✉✝✻ ✞❤❡ ✹r✄✞❡r✄✓✘

✞✓ ✹❤✓✓✝❡ ✞❤❡ ♣r✓✹❡✝✝✓r ✞✓ ✟ ✹❧✉✝✞❡r ✎▲●✬ ✄✝ ✞✓ ✠✄✘✄✠✄➃❡

✞❤❡ ✥❈✪❝➄s➅ ✻ ❞❡Þ✘❡❞ ✟✝

✥❈✪❝➄s➅ ❂ ✠✟①
✡✌☛❝➄s➅

✥❈✪✡✌

❖☎✞❡r ✝✹❤❡❞✉❧✄✘❣ ❡✟✹❤ ✹❧✉✝✞❡r✻ ✞✟✝❦✝ ✟✞✞r✄✗✉✞❡✝ ✟r❡

r❡✹✓✠♣✉✞❡❞✳ ❲✄✞❤ ✞❤✄✝✻ ✞❤❡ ✟❧❣✓r✄✞❤✠ ❤✟✝ ✟ ✘❡✔ ✈✄❡✔

✓☎ ✞❤❡ ◆❖◗ ✟✘❞ ✞✟✝❦✝ ♣r✄✓r✄✞✄❡✝✳ ❃❤❡ ✘❡①✞ ✞✟✝❦✝ ✞✓ ✗❡

✝❡❧❡✹✞❡❞ ☎✓r ✞❤❡ ✘❡①✞ ✹❧✉✝✞❡r ❞❡♣❡✘❞✝ ✓✘ ❤✓✔ ✞❤❡ ✹✉r❑

r❡✘✞ ✹❧✉✝✞❡r ✔✟✝ ✝✹❤❡❞✉❧❡❞✻ ✝✄✘✹❡ ✞❤❡ ❀❁❃✝ ✓☎ ✞❤❡ ✞✟✝❦✝

✄✘ ✟✘✕ ♣✟✞❤ ☎r✓✠ ✞❤❡ ✹✉rr❡✘✞ ✹❧✉✝✞❡r ✞✓ ✞❤❡ ❡①✄✞ ✘✓❞❡

✟r❡ ✟➆❡✹✞❡❞ ✗✕ ✞❤❡ ✘❡✔ ❡✝✞✄✠✟✞❡❞ Þ✘✄✝❤ ✞✄✠❡ ✓☎ ✞❤❡

✝✹❤❡❞✉❧❡❞ ✹❧✉✝✞❡r✳

❯✄❣✉r❡ ➇ ✝❤✓✔✝ ✟✘ ❡①✟✠♣❧❡ ✓☎ ✹❧✉✝✞❡r✝ ✹r❡✟✞❡❞ ✗✕

➁➂➀ ✟✘❞ ✞❤❡ r❡✝✉❧✞✄✘❣ ✝✹❤❡❞✉❧✄✘❣✳ ❯✓r ✞❤❡ ✝✟❦❡ ✓☎ ✝✄✠❑

♣❧✄✹✄✞✕✻ ✔❡ ✹✓✘✝✄❞❡r ✄✘ ✞❤✄✝ ❡①✟✠♣❧❡ ✞✔✓ r❡✝✓✉r✹❡✝ ✔✄✞❤

✞❤❡ ✝✟✠❡ ♣r✓✹❡✝✝✄✘❣ ✹✟♣✟✹✄✞✄❡✝✳ ❯✄r✝✞✻ ✹❧✉✝✞❡r ➈ ✄✝ ✹r❡❑

✟✞❡❞✻ ✔❤❡r❡ ✞❤❡ ❞❡♣✞❤❑Þr✝✞ ✝❡✟r✹❤ ✝✞✟r✞✝ ✄✘ ✞✟✝❦ ✵✻ ❣✓✄✘❣

✞❤r✓✉❣❤ ✞✟✝❦✝ ➉✻ ➇✻ ➊✻ ➋✻ ✟✘❞✻ ✔❤❡✘ ✄✞ r❡✟✹❤❡✝ ✞✟✝❦ ➌✻ ✞❤❡

✝❡✟r✹❤ ✝✞✓♣✝ ✟✘❞ ✞❤✄✝ ✞✟✝❦ ✄✝ ✘✓✞ ✟❞❞❡❞ ✞✓ ✞❤❡ ✹❧✉✝✞❡r✳

❃❤❡✘ ✞❤✄✝ ✹❧✉✝✞❡r ✄✝ ✝✹❤❡❞✉❧❡❞ ✓✘ r❡✝✓✉r✹❡ ➈✳ ➂❧✉✝✞❡r ✵

✄✝ ✹✓✠♣✓✝❡❞ ✓☎ ✞✟✝❦✝ ➍ ✟✘❞ ➎✻ ✟✘❞ ✄✞ ✄✝ ✝✹❤❡❞✉❧❡❞ ✓✘

r❡✝✓✉r✹❡ ✵✻ ✔❤✄✹❤ r❡✝✉❧✞✝ ✄✘ ✞❤❡ ✝✠✟❧❧❡✝✞ ❀❯❃ ☎✓r ✞✟✝❦

➎✳ ❯✄✘✟❧❧✕✻ ✹❧✉✝✞❡r ➉✻ ✹✓✠♣✓✝❡❞ ✓☎ ✞✟✝❦✝ ➏✻ ➌✻ ✟✘❞ ✵➈ ✄✝

✝✹❤❡❞✉❧❡❞ ✓✘ r❡✝✓✉r✹❡ ➈✳

❃❤❡ ✹❧✉✝✞❡r✄✘❣ ✟✘❞ ♣r✓✹❡✝✝✓r ✝❡❧❡✹✞✄✓✘ ✝✞❡♣✝ ✓☎ ➁➂➀✻

✟✝ ♣r❡✝❡✘✞❡❞ ✄✘ ✞❤✄✝ ✝❡✹✞✄✓✘✻ ✟r❡ ✉✝❡❞ ✄✘ ✞❤❡ ☎✓✉r ✟❧❑

❣✓r✄✞❤✠✝ ☎✓r ✠✉❧✞✄♣❧❡ ✔✓r❦ß✓✔ ✝✹❤❡❞✉❧✄✘❣✻ ✔❤✄✹❤ ✟r❡

♣r❡✝❡✘✞❡❞ ✄✘ ✞❤❡ ✘❡①✞ ✝❡✹✞✄✓✘✝✳

➊✳➉ ❁❡➐✉❡✘✞✄✟❧ ✝✹❤❡❞✉❧✄✘❣

❃❤❡ Þr✝✞ ✟✘❞ ✝✞r✟✄❣❤✞☎✓r✔✟r❞ ✟❧❣✓r✄✞❤✠ ✞✓ ✝✹❤❡❞✉❧❡ ✠✉❧❑

✞✄♣❧❡ ◆❖◗✝ ✄✝ ✞✓ ✝✹❤❡❞✉❧❡ ✟❧❧ ◆❖◗✝ ✄✘ ✝❡➐✉❡✘✹❡ ✉✝✄✘❣

✞❤❡ ➁➂➀✳ ❃❤✄✝ ✠❡✟✘✝ ✞❤✟✞✻ ❣✄✈❡✘ ✞✔✓ ◆❖◗✝ ➑➒ ✟✘❞

➑➓✻ ✟ ✞✟✝❦ ✙ ❘ ➑➓ ✹✟✘ ✓✘❧✕ ✗❡ ✝✹❤❡❞✉❧❡❞ ✓✘ ✟ r❡✝✓✉r✹❡

✫ ✟☎✞❡r ✟❧❧ ✞✟✝❦✝ ✓☎ ➑➒ ✝✹❤❡❞✉❧❡❞ ✓✘ ✫✳ ❃❤✉✝✻ ✞❤❡ Þr✝✞

✟✈✟✄❧✟✗❧❡ ✞✄✠❡ ✓✘ ❡✟✹❤ r❡✝✓✉r✹❡ ✟☎✞❡r ✝✹❤❡❞✉❧✄✘❣ ✟ ◆❖◗



✽

● ✐� t❤❡ ❊❋❚ ♦❢ t❤❡ ❧✁�t t✁�❦ ♦❢ ● �❝❤❡❞✉❧❡❞ ♦♥ ✐t✳ ❚❤✐�

✁♣♣r♦✁❝❤ ✐� ✐❧❧✉�tr✁t❡❞ ✐♥ ❆❧✂♦r✐t❤♠ ✶✳

✄☎❣✆✝✞✟✠✡ ☛ ❙❡q✉❡♥t✐✁❧ �❝❤❡❞✉❧✐♥✂

☞✌ ❉✍✎s ✦ ❲✏✑✒ß✏✇✓ ✔✏ ❜✕ ✓✖✗✕✘✙✚✕✘✛

✷✌ ✜✢✣ ❛✤✤ ✎ ✧ ❉✍✎s ✥✢

✸✌ ★✩✪✤✫ ✔✗✕✑✕ ✬✑✕ ✭✏✔ ✓✖✗✕✘✙✚✕✘ ✔✬✓✒✓ ✮✭ ✎ ✥✢

✹✌ ✯✰s ✦ ✖✚✙✓✔✕✑ ✏✱ ✎ ✔✏ ❜✕ ✓✖✗✕✘✙✚✕✘

✺✌ ✲ ✦ ✑✕✓✏✙✑✖✕ ✓✕✚✕✖✔✕✘ ❜② P❈❍ ✱✏✑ ✯✰s

✻✌ ✓✖✗✕✘✙✚✕ ✔✗✕ ✖✚✙✓✔✕✑ ✯✰s ✏✭ ✲

✼✌ ✴ ✵✾✿❀✲❁ ✦ ❂❃✴❄❅❇
✽✌ ✫■✥ ★✩✪✤✫

❏✌ ✫■✥ ✜✢✣

❚❤✐� ✐� t❤❡ �❝❤❡❞✉❧✐♥✂ ♠❡❝❤✁♥✐�♠ ✂❡♥❡r✁❧❧❑ ✉�❡❞

▲❤❡♥ �❝❤❡❞✉❧✐♥✂ ♠✉❧t✐♣❧❡ ▼❆◆� ❖♥✁t✉r✁❧❧❑◗ ✉�✐♥✂ ❞✐❢❘

❢❡r❡♥t ❤❡✉r✐�t✐❝� t♦ ♠✁❦❡ t❤❡ �❝❤❡❞✉❧❡❯✳ ❚❤❡ ▼❆◆� ✁r❡

�❝❤❡❞✉❧❡❞ ✐♥ ♦r❞❡r ♦❢ ✁rr✐❱✁❧◗ ♦♥❡ ✁❢t❡r ✁♥♦t❤❡r◗ t❤✉�

t❤❡ �❝❤❡❞✉❧✐♥✂ ✐� tr✐✂✂❡r❡❞ ❳❑ t❤❡ ❡❱❡♥t ♦❢ ✁♥ ✁rr✐❱✁❧

♦❢ ♦♥❡ ▼❆◆✳ ❚❤❡r❡❢♦r❡◗ t❤❡ �❝❤❡❞✉❧❡r ❞♦❡� ♥♦t ♠♦❞✐❢❑

t❤❡ ❝✉rr❡♥t �❝❤❡❞✉❧❡ ♥♦r ✐♥�❡rt t✁�❦� ♦❢ ♥❡▲ ♣r♦❝❡��❡�

✁♠♦♥✂ t❤❡ ✁❧r❡✁❞❑ �❝❤❡❞✉❧❡❞ ♦♥❡�✳

❨✳❩ ◆✁♣ �❡✁r❝❤ �❝❤❡❞✉❧✐♥✂

❆♥ ✁❧t❡r♥✁t✐❱❡ t♦ �❝❤❡❞✉❧✐♥✂ t❤❡ ▼❆◆� �❡q✉❡♥t✐✁❧❧❑◗ ❳✉t

❑❡t �❝❤❡❞✉❧✐♥✂ ♦♥❡ ❳❑ ♦♥❡◗ ✐� t♦ ✉�❡ ✁ ✂✁♣ �❡✁r❝❤ ✁♣❘

♣r♦✁❝❤ ❬❭❪✳ ❚❤✐� ♠❡t❤♦❞ t✁❦❡� ✁❞❱✁♥t✁✂❡ ♦❢ t❤❡ ✂✁♣� ❧❡❢t

❳❡t▲❡❡♥ �❝❤❡❞✉❧❡❞ t✁�❦�◗ ▲❤✐❝❤ ✁r❡ r❡�✉❧t ♦❢ ❝♦♠♠✉♥✐❘

❝✁t✐♦♥ ❞❡♣❡♥❞❡♥❝✐❡�✳ ❚❤❡�❡ ✐❞❧❡ ♣❡r✐♦❞� ❝✁♥ ❳❡ ✉�❡❞ t♦

♣r♦❝❡�� t✁�❦� ❢r♦♠ ♦t❤❡r ▲♦r❦❫♦▲�◗ ♣♦t❡♥t✐✁❧❧❑ r❡❞✉❝❘

✐♥✂ t❤❡ ♦❱❡r✁❧❧ ♠✁❦❡�♣✁♥ ♦❢ ✁❧❧ ▼❆◆�✳

❴❤❡♥ t❤❡ ♠✉❧t✐♣❧❡ ▲♦r❦❫♦▲ �❝❤❡❞✉❧✐♥✂ ▲✐t❤ ✂✁♣

�❡✁r❝❤ �t✁rt�◗ ✐❢ t❤❡r❡ ✁r❡ ♥♦ ♦t❤❡r ▲♦r❦❫♦▲� �❝❤❡❞✉❧❡❞

✐♥ t❤❡ ✁❱✁✐❧✁❳❧❡ r❡�♦✉r❝❡�◗ t❤❡r❡ ✐� ♥♦ ♥❡❡❞ t♦ ❧♦♦❦ ❢♦r

✂✁♣� ✐♥ t❤❡ �❝❤❡❞✉❧❡✳ ❵♥ t❤❡ ♦t❤❡r ❤✁♥❞◗ ✐❢ t❤❡r❡ ✁r❡

t✁�❦� ❝✉rr❡♥t❧❑ ✁��✐✂♥❡❞ t♦ ♦♥❡ ♦r ♠♦r❡ r❡�♦✉r❝❡�◗ t❤❡

�❝❤❡❞✉❧✐♥✂ ✉�❡� t❤❡ ✂✁♣ �❡✁r❝❤✐♥✂ ✁❧✂♦r✐t❤♠ t♦ �❡❧❡❝t ✁

r❡�♦✉r❝❡ ❢♦r ❡✁❝❤ ❝❧✉�t❡r✳

❥❡t ✈① ③ ④⑤⑥⑦ ⑤⑧⑦ ⑨⑨⑨⑦ ⑤⑩❶ ❳❡ t❤❡ �❝❤❡❞✉❧❡ ❖q✉❡✉❡❯ ♦❢

t❤❡ r❡�♦✉r❝❡ ❷✳ ❴❡ ❞❡Þ♥❡ t❤❡ �✐❸❡ ♦❢ ✁ ❝❧✉�t❡r ❹ ♦♥ ✈①

✁� ❢♦❧❧♦▲�❺

❻❼❽❾❿➀① ③ ➁➂➃❖⑤
❿
➄⑦ ❷❯ ➅ ➁✈➃❖⑤

❿
⑥⑦ ❷❯⑨

➆♥ ♦t❤❡r ▲♦r❞�◗ t❤❡ �✐❸❡ ♦❢ ✁ ❝❧✉�t❡r ❹ ♦♥ ✁ ✂✐❱❡♥

r❡�♦✉r❝❡ ❷ ✐� t❤❡ ❞✐➇❡r❡♥❝❡ ❳❡t▲❡❡♥ t❤❡ ❊❋❚ ♦❢ t❤❡ ❧✁�t

t✁�❦ ♦❢ t❤❡ ❝❧✉�t❡r ✁♥❞ t❤❡ ❊❙❚ ♦❢ t❤❡ Þr�t t✁�❦ ♦❢ t❤❡

❝❧✉�t❡r ♦♥ ❷✳ ❚❤❡ ✂✁♣ ❢♦r t❤❡ ❝❧✉�t❡r ❹ ③ ④⑤❿⑥⑦ ⑤
❿
⑧⑦ ⑨⑨⑨⑦ ⑤

❿
➄❶

✐♥ t❤❡ r❡�♦✉r❝❡ ❷ ✐� ❞❡Þ♥❡❞ ✁�❺

➈❿➀① ③ ♠✐♥
➉➊➋➌➍

❖➎❯

�✉❝❤ t❤✁t ❖➁✈➃ ❖⑤➏➐⑥⑦ ❷❯ ➅ ➁➂➃❖⑤➏⑦ ❷❯❯ ➑ ❻ ➒➓❷➈❼➔ →

❻❼❽❾❿➀① ✁♥❞ ➁✈➃❖⑤➏➐⑥⑦ ❷❯ ➅ ➁✈➃❖⑤❿⑥⑦ ❷❯ → ❻❼❽❾❿➀①✳

❚❤❡ ✂✁♣ �❡✁r❝❤ ❤✁� t❤❡ ♦❳➣❡❝t✐❱❡ ♦❢ ✐♥�❡rt✐♥✂ ✁♥❘

♦t❤❡r ▼❆◆ ✐♥ t❤❡ ❝✉rr❡♥t �❝❤❡❞✉❧❡ ▲✐t❤♦✉t ✐♥t❡r❢❡r❘

✐♥✂ ♦r ❞❡❧✁❑✐♥✂ t❤❡ ✁❧r❡✁❞❑ �❝❤❡❞✉❧❡❞ ▼❆◆�✳ ➆♥ t❤❡

❞❑♥✁♠✐❝ ✂r✐❞ ❡♥❱✐r♦♥♠❡♥t◗ t❤❡ ♣❡r❢♦r♠✁♥❝❡ ♦❢ t❤❡ r❡❘

�♦✉r❝❡� ♠✁❑ ❱✁r❑ ❞✉r✐♥✂ t❤❡ ♣r♦❝❡�� ❡↔❡❝✉t✐♦♥✳ ❚❤❡ ↕➙➛

➜➝➞➟➠➡ ➢➤➞➥➟➦◗ ❻ ➒➓❷➈❼➔◗ ✐� ✁ �♣✁❝❡ ❧❡❢t ✐♥ t❤❡ ❢♦✉♥❞

✂✁♣ t♦ ✂✐❱❡ r♦♦♠ ❢♦r ♣♦��✐❳❧❡ ❧♦��❡� ♦❢ ♣❡r❢♦r♠✁♥❝❡ ✐♥

t❤❡ r❡�♦✉r❝❡�✳ ❴✐t❤ t❤✐�◗ ✐❢ t❤❡ r❡�♦✉r❝❡ ♣❡r❢♦r♠✁♥❝❡ ✐�

▲♦r�❡ t❤✁♥ ❡↔♣❡❝t❡❞◗ t❤❡ ❝❧✉�t❡r ✐♥�❡rt❡❞ ✐♥ t❤❡ ✂✁♣ ❝✁♥

❡↔❡❝✉t❡ ▲✐t❤ ♠✐♥♦r ✐♥t❡r❢❡r❡♥❝❡ ✐♥ t❤❡ t✁�❦� ♣r❡❱✐♦✉�❧❑

�❝❤❡❞✉❧❡❞ ♦♥ t❤✁t r❡�♦✉r❝❡✳ ❚❤❡ �❡❝✉r✐t❑ ♠✁r✂✐♥ ✐� r❡❧❘

✁t✐❱❡ t♦ t❤❡ �✐❸❡ ♦❢ t❤❡ ✂✁♣✳ ❋♦r ❡↔✁♠♣❧❡◗ ✐❢ ▲❡ ▲✁♥t

✶➧➨ ♦❢ �❡❝✉r✐t❑ ♠✁r✂✐♥◗ t❤❡♥ ❻ ➒➓❷➈❼➔ ③ ➧⑨➩✳

❴❤❡♥ t❤❡ ✁❧✂♦r✐t❤♠ �❡✁r❝❤❡� ❢♦r ✂✁♣� ❢♦r ✁ ❝❧✉�t❡r

❹◗ ✐t ♠✁❑ ❡♥❝♦✉♥t❡r ✁ ✂✁♣ ▲❤✐❝❤ ❧❡✁❞� t♦ ✁ ❞❡✁❞❧♦❝❦

✁♠♦♥✂ t✁�❦� ♦❢ t❤❡ �✁♠❡ ▲♦r❦❫♦▲✳ ❚❤✐� ♦❝❝✉r� ✐❢ t❤❡r❡

❡↔✐�t� ✁ t✁�❦ ⑤➫ ▲❤✐❝❤ ✐� ♦♥ t❤❡ ♣✁t❤ ❢r♦♠ ✁♥❑ t✁�❦ ✐♥

❹ t♦ t❤❡ ❡↔✐t t✁�❦ �✉❝❤ t❤✁t ⑤➫ ✐� ✁❢t❡r t❤❡ ✂✁♣ ❢♦✉♥❞ ✐♥

t❤❡ ❝♦♥�✐❞❡r❡❞ r❡�♦✉r❝❡✳ ❚♦ ✁❱♦✐❞ ❞❡✁❞❧♦❝❦�◗ ♦♥❡ ❱❡r✐Þ❘

❝✁t✐♦♥ ✐� ♠✁❞❡ ▲❤❡♥ ✁ ✂✁♣ ✐� ❢♦✉♥❞✳ ❚♦ ✁❝❝♦♠♣❧✐�❤ t❤✐�◗

✁❢t❡r ❝♦♠♣♦�✐♥✂ ❡✁❝❤ ❝❧✉�t❡r◗ t❤❡ ✁❧✂♦r✐t❤♠ ✂❡♥❡r✁t❡� ✁

�❡t ♦❢ ❞❡♣❡♥❞❡♥t t✁�❦� ❢♦r ❡✁❝❤ t✁�❦ ✐♥ t❤❡ ❝❧✉�t❡r✳ ❚❤❡

�❡t ♦❢ ❞❡♣❡♥❞❡♥t t✁�❦� ♦❢ ✁ t✁�❦ ⑤➭◗ ➯➉➲◗ ✐� ❝♦♠♣♦�❡❞

♦❢ ✁❧❧ t✁�❦� ✐♥ ✁♥❑ ♣✁t❤ ❢r♦♠ ⑤➭ t♦ ⑤➳➵➭➉ ❖t❤❡ ❧✁�t t✁�❦

♦❢ t❤❡ ♣r♦❝❡��❯✳ ➸❡❢♦r❡ ✁��✐✂♥✐♥✂ ✁ ✂✁♣ t♦ ✁ ❝❧✉�t❡r ❹◗

t❤❡ ✁❧✂♦r✐t❤♠ ❱❡r✐Þ❡� ✐❢ t❤❡r❡ ✁r❡ ♥♦ t✁�❦� ✁❤❡✁❞ ♦❢ t❤❡

✂✁♣ ✐♥ t❤❡ �❝❤❡❞✉❧❡ ▲❤✐❝❤ ⑤❿➄ ❖t❤❡ ❧✁�t t✁�❦ ♦❢ t❤❡ ❝❧✉�❘

t❡r❯ ❞❡♣❡♥❞� ♦♥✳ ➆❢ t❤❡r❡ ✐� �✉❝❤ ✁ t✁�❦◗ t❤❡ ✂✁♣ ❝✁♥♥♦t

❳❡ ✁��✐✂♥❡❞ t♦ t❤✁t ❝❧✉�t❡r◗ ✁♥❞ t❤❡ ✁❧✂♦r✐t❤♠ ♣r♦❝❡❡❞�

▲✐t❤ t❤❡ �❡✁r❝❤✳ ❚❤❡ ✂✁♣ �❡✁r❝❤✐♥✂ ✁❧✂♦r✐t❤♠ ✐� �❤♦▲♥

✐♥ ❆❧✂♦r✐t❤♠ ➺✳

❆❧✂♦r✐t❤♠ ➺ r❡❝❡✐❱❡� ✁� ✐♥♣✉t t❤❡ ❝❧✉�t❡r ✁♥❞ t❤❡

�❝❤❡❞✉❧❡ ♦❢ t❤❡ r❡�♦✉r❝❡ ❝✉rr❡♥t❧❑ ❳❡✐♥✂ ❝♦♥�✐❞❡r❡❞ ❢♦r

t❤❡ ✂✁♣ �❡✁r❝❤✳ ➆♥ t❤❡ ❳❡✂✐♥♥✐♥✂ ❖❧✐♥❡ ✶❯◗ t❤❡ ✁❧✂♦r✐t❤♠

❝♦♠♣✉t❡� t❤❡ �✐❸❡ ♦❢ t❤❡ ❝❧✉�t❡r ❹ ❳❡✐♥✂ �❝❤❡❞✉❧❡❞✳ ❆❢t❡r

t❤✁t◗ ✐t ❝❤❡❝❦� ❤♦▲ ♠✁♥❑ t✁�❦� ✁❧r❡✁❞❑ ❡↔✐�t ✐♥ t❤❡ �❝❤❡❘

❞✉❧❡ ♦❢ ❷ ❖❧✐♥❡ ➺❯✳ ➆♥ ❧✐♥❡ ❩ ✐t ❱❡r✐Þ❡� ✐❢ t❤❡ ❝❧✉�t❡r ❳❡✐♥✂

�❝❤❡❞✉❧❡❞ Þt� ❳❡❢♦r❡ t❤❡ Þr�t t✁�❦ �❝❤❡❞✉❧❡❞ ♦♥ t❤❡ r❡❘

�♦✉r❝❡✳ ❚❤✐� ♠✁❑ ♦❝❝✉r ✐❢ t❤❡ Þr�t t✁�❦ ♦♥ t❤❡ r❡�♦✉r❝❡Õ�

�❝❤❡❞✉❧❡ ❤✁� ➁✈➃ → ➧ ✁♥❞ ✐❢ ❹ ✐� �♠✁❧❧❡r t❤✁♥ t❤✐� ✂✁♣

✐♥ t❤❡ ❳❡✂✐♥♥✐♥✂ ♦❢ t❤❡ �❝❤❡❞✉❧❡◗ ❝♦♥�✐❞❡r✐♥✂ t❤❡ �❡❝✉❘

r✐t❑ ♠✁r✂✐♥✳ ➆❢ t❤❡ ✂✁♣ ✐� �✉➻❝✐❡♥t❧❑ ❳✐✂ t♦ ❝♦♥t✁✐♥ ❹◗

t❤❡ ✁❧✂♦r✐t❤♠ ❱❡r✐Þ❡� ✐❢ t❤❡r❡ ✐� r♦♦♠ ❢♦r t❤❡ ❝❧✉�t❡r

❞✐�❝♦✉♥t✐♥✂ ✐t� ❊❙❚◗ �✐♥❝❡ ▲❡ ❞♦ ♥♦t ▲✁♥t t♦ ✐♥t❡r❢❡r❡

♦♥ t❤❡ ❡↔❡❝✉t✐♦♥ ♦❢ t✁�❦� ✁❧r❡✁❞❑ ✐♥ t❤❡ �❝❤❡❞✉❧❡✳ ❆t

t❤❡ �✁♠❡ t✐♠❡◗ ✐♥ ❧✐♥❡ ➼◗ t❤❡ ✁❧✂♦r✐t❤♠ ❱❡r✐Þ❡� ✐❢ ✐♥�❡rt❘

✐♥✂ t❤❡ ❝❧✉�t❡r ✐♥ t❤❡ ✂✁♣ ❢♦✉♥❞ r❡�✉❧t� ✐♥ ✁ ❞❡✁❞❧♦❝❦✳ ➆❢

t❤❡r❡ ✐� ♥♦ r♦♦♠ ❢♦r t❤❡ ❝❧✉�t❡r ✐♥ t❤❡ ❳❡✂✐♥♥✐♥✂ ♦❢ t❤❡

�❝❤❡❞✉❧❡ ♦r ✐❢ t❤❡r❡ ✐� ❞❡✁❞❧♦❝❦◗ t❤❡ ✁❧✂♦r✐t❤♠ ✐t❡r✁t❡�

♦❱❡r t❤❡ t✁�❦� ♦♥ t❤❡ �❝❤❡❞✉❧❡ ❖❧✐♥❡ ✶➧❯◗ ❧♦♦❦✐♥✂ ❢♦r ✁

✂✁♣ ❳❡t▲❡❡♥ t❤❡ t✁�❦ ♦♥ t❤❡ ❝✉rr❡♥t ♣♦�✐t✐♦♥◗ ⑤➭◗ ✁♥❞



✾

❆�❣♦r✐t❤♠ ✷ s✁❛✂❝✄ ☎❛✆✭❙✝✱ ✞✮

■✟♣✉✠✿ ✡☛☞ ✌✍✎✎❡♥✏ ✑✌✒❡❞✍❧❡ ✓❢ ✎❡✑✓✍✎✌❡ ✡☛
✔☞ ✌❧✍✑✏❡✎ ✏✓ ❜❡ ✑✌✒❡❞✍❧❡❞

✶☞ ✕✖③✗✘✙☛ ✦ ❊✚❚✛✜✘✢✣ ✤✥ ★ ❊✡❚✛✜✘✧✣ ✤✥

✩☞ ❦ ✦ ♥✍✪❜❡✎ ✓❢ ✏✫✑✬✑ ✯♥ ✡☛
✸☞ ✰✲ ✛❊✡❚✛✜✧✣ ✤✥ ✳ ✕ ✴✵✤✹✖✺✥ ❃ ✕✖③✗✘✙☛ ✠✻✼✟

✽☞ ❈✓✪❀✍✏❡ ❁❂❄✑ ✫♥❞ ❁❋❄✑ ❢✓✎ ✜✘❥ ❅ ✔ ✓♥ ✏✒❡ ✌✍✎✎❡♥✏ ❇✫❀

❉☞ ●❍❏❑ ✦ ✏✫✑✬✑ ✫✒❡✫❞ ✇✒✯✌✒ ✜✘✢ ❞❡❀❡♥❞✑ ✓♥

▲☞ ✰✲ ✛❊✡❚✛✜✧✣ ✤✥★❊✡❚✛✜✘✧✣ ✤✥ ❃ ✕✖③✗✘✙☛✥ ✫♥❞ ●❍❏❑ ▼ ◆ ✠✻✼✟

❖☞ ✹✘✙☛ ▼ P◗ ❘✼✠✉❘✟ ✹✘✙☛
❯☞ ✼✟❱ ✰✲

✾☞ ✼✟❱ ✰✲

✶P☞ ✲❲❘ ✖ ▼ ✶ ✏✓ ❦ ★ ✶ ❱❲

✶✶☞ ✰✲ ✛✛❊✡❚ ✛✜❳❨✧✣ ✤✥ ★ ❊✚❚✛✜❳✣ ✤✥✥ ✳ ✕ ✴✵✤✹✖✺✥ ❃ ✕✖③✗✘✙☛
✠✻✼✟

✶✩☞ ❈✓✪❀✍✏❡ ❁❂❄✑ ✫♥❞ ❁❋❄✑ ✓♥ ✌✍✎✎❡♥✏ ❇✫❀ ❩✜✘❥ ❅ ✔

✶✸☞ ●❍❏❑ ✦ ✏✫✑✬✑ ✫✒❡✫❞ ✇✒✯✌✒ ✜✘✢ ❞❡❀❡♥❞✑ ✓♥

✶✽☞ ✰✲ ✛❊✡❚ ✛✜❳❨✧✣ ✤✥ ★ ❊✡❚✛✜✘✧✣ ✤✥ ❃ ✕✖③✗✘✙☛✥ ✫♥❞ ●❍❏❑ ▼ ◆

✠✻✼✟

✶❉☞ ✹✘✙☛ ▼ ✖◗ ❘✼✠✉❘✟ ✹✘✙☛
✶▲☞ ✼✟❱ ✰✲

✶❖☞ ✼✟❱ ✰✲

✶❯☞ ✼✟❱ ✲❲❘

✶✾☞ ✹✘✙☛ ▼ ❦◗ ❘✼✠✉❘✟ ✹✘✙☛ ❬❬❭❪ ❫❴❵ q❪✈❭①

②✄✁ ④✁⑤② ②❛s⑥✱ ⑦⑧⑨⑩ ✭❶❷④✁s ❸❸ ②❹ ❸❺✮❻ ❼❽ ④❹ ☎❛✆s ❛✂✁ ❽❹❾④❿✱

②✄✁ ❛❶☎❹✂❷②✄➀ ✂✁②❾✂④s ②✄✁ ❶❛s② ✆❹s❷②❷❹④ ❹④ ②✄✁ s❝✄✁❿❾❶✁

❹❽ ➁ ✭❶❷④✁ ❸➂✮❻

➃✄✁ ☎❛✆ s✁❛✂❝✄ ❷s ❿❹④✁ ❷④ ②✄✁ ✆✂❹❝✁ss❹✂ s✁❶✁❝②❷❹④

✆✄❛s✁ ❽❹✂ ✁➄✁✂➅ ✂✁s❹❾✂❝✁ ❛➄❛❷❶❛➆❶✁ ✭➇❶☎❹✂❷②✄➀ ➈✮✱ ❾s❷④☎

②✄✁ ❝❶❾s②✁✂s ☎✁④✁✂❛②✁❿ ➆➅ ➉➊➋❻ ➃✄✁ ❛❶☎❹✂❷②✄➀ s✁❛✂❝✄✁s

❽❹✂ ☎❛✆s ❹④ ✁➄✁✂➅ ✂✁s❹❾✂❝✁✱ ❛④❿ ❷② ❷④s✁✂②s ②✄✁ ❝❾✂✂✁④②

❝❶❾s②✁✂ ✞ ❹④ ②✄✁ ✆❹s❷②❷❹④ ✂✁②❾✂④✁❿ ➆➅ ②✄✁ ☎❛✆ s✁❛✂❝✄❷④☎

❛❶☎❹✂❷②✄➀ ✭❶❷④✁s ➌ ❛④❿ ➈✮❻ ➃✄✁ ❷④s✁✂②❷❹④ ❷s ❿❹④✁ ❛❽②✁✂

②✄✁ ②❛s⑥ ❹④ ②✄✁ s②❛②✁❿ ✆❹s❷②❷❹④✱ s②❛✂②❷④☎ ➍❷②✄ ⑦⑩ ➎ ❙✝ ❷④

✆❹s❷②❷❹④ ❸❻ ❼④ ❶❷④✁ ➏ ②✄✁ ❛❶☎❹✂❷②✄➀ ❝❹➀✆❾②✁s ②✄✁ ➐➑➃ ❹❽

②✄✁ ❝❶❾s②✁✂ ✞❻ ➑❷④❛❶❶➅✱ ②✄✁ ❛❶☎❹✂❷②✄➀ ✂✁②❾✂④s ②✄✁ ✂✁s❹❾✂❝✁

➍❷②✄ ②✄✁ s➀❛❶❶✁s② ➐➑➃ ❽❹✂ ✞ ✭❶❷④✁ ➒✮❻

❆�❣♦r✐t❤♠ ➓ ☎✁② ➆✁s② ✂✁s❹❾✂❝✁✭✞✮

■✟♣✉✠✿ ✔☞ ✌❧✍✑✏❡✎ ✏✓ ❜❡ ✑✌✒❡❞✍❧❡❞

✶☞ ✲❲❘ ➔→→ ✤ ✯♥ ✤✗✕➣↔✤✔✗✕ ❱❲

✩☞ ✹✘✙☛ ✦ ✑❡✫✎✌✒ ❇✫❀✛✡☛↕ ✔✥

✸☞ ✕✔➙✗➛↔➜✗ ✦ ➝♥✑❡✎✏ ✔➜↔✕✜✗✤ ✓♥ ✡☛ ✯♥ ❀✓✑✯✏✯✓♥ ✹✘✙☛
✽☞ ✜✖✴✗☛ ✦ ✌✫❧✌✍❧✫✏❡ ❁❋❄✛✜✘✢✥◗

❉☞ ✼✟❱ ✲❲❘

▲☞ ❘✼✠✉❘✟ ✎❡✑✓✍✎✌❡ ✤ ✇✯✏✒ ✏✒❡ ✑✪✫❧❧❡✑✏ ✜✖✴✗☛

➇④ ✁⑤❛➀✆❶✁ ❷s s✄❹➍④ ❷④ ➑❷☎❾✂✁ ➏✱ ➍✄✁✂✁ ④❾➀➆✁✂s

④✁⑤② ②❹ ④❹❿✁s ❛④❿ ✁❿☎✁s ❛✂✁ ❝❹➀✆❾②❛②❷❹④ ❛④❿ ❝❹➀➞

➀❾④❷❝❛②❷❹④ ❝❹s②s✱ ✂✁s✆✁❝②❷➄✁❶➅❻ ➃➍❹ ✆✂❹❝✁ss✁s✱ ➟➠ ➡

➢⑦⑩➤ ➥➥➥➤ ⑦⑩➦➧ ❛④❿ ➟❸ ➡ ➢⑦➨➤ ➥➥➥➤ ⑦➩ ➧✱ ❛✂✁ s❝✄✁❿❾❶✁❿ ➍❷②✄
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❡r❛t✁♦✂ ❜❡t✇❡❡✂ ❧✁✂❡s ❘ ❛✂❞ ❯ ♣❡r❢♦r♠s t❤❡ s❝❤❡❞✉❧✁✂❣✱

s❡❧❡❝t✁✂❣ t❤❡ ❣r❛♣❤s ✁✂ ♣r✁♦r✁t② ♦r❞❡r ❱❧✁✂❡ ❳❨ ❛✂❞ s❝❤❡✲

❞✉❧❡ t❤❡ ❝❧✉st❡rs ♦❢ t❤❡ s❡❧❡❝t❡❞ ❉❆●❱❧✁✂❡ ❩❨✱ ✁✂s❡rt✁✂❣

t❤❡ ❝❧✉st❡r ✁✂ t❤❡ ❬✉❡✉❡ ♦❢ t❤❡ r❡s♦✉r❝❡ ✇❤✁❝❤ r❡s✉❧ts ✁✂

t❤❡ s♠❛❧❧❡r ❭❪❫ ❢♦r t❤❡ s✉❝❝❡ss♦r ♦❢ ✁ts ❧❛st t❛s❦✳

❚❤❡ ♣r✁♦r✁t② ♣♦❧✁❝② ♠♦❞✁Þ❡s t❤❡ ♦r❞❡r t❤❛t t❤❡ ♣r♦✲

❝❡ss❡s ❛r❡ s❝❤❡❞✉❧❡❞ ❛✂❞ t❤❡ ✂✉♠❜❡r ♦❢ ❝❧✉st❡rs s❝❤❡❞✲

✉❧❡❞ ❢♦r ❡❛❝❤ ♣r♦❝❡ss ✁✂ ❡❛❝❤ ✁t❡r❛t✁♦✂ ♦❢ t❤❡ ❛❧❣♦r✁t❤♠✳

❚❤❡ ✈❛❧✉❡ ❴❵ ✉s❡❞ ✁✂ ❧✁✂❡ ❩ r❡♣r❡s❡✂ts t❤❡ ✂✉♠❜❡r ♦❢

❝❧✉st❡rs ♦❢ t❤❡ ❝✉rr❡✂t ♣r♦❝❡ss✳ ❚❤✁s ✈❛❧✉❡ ✁s ❞❡Þ✂❡❞

✁✂ t❤❡ ♣r✁♦r✁t② ♣♦❧✁❝②✱ ❛✂❞ ❡❛❝❤ ❉❆● ❤❛s ✁ts ♦✇✂ ❴❵✳

❆❞❞✁t✁♦✂❛❧❧②✱ ❴❵ ♠❛② ✈❛r② ❞✉r✁✂❣ t❤❡ s❝❤❡❞✉❧✁✂❣ ♣r♦✲

❝❡ss✳ ❥♦r ❡①❛♠♣❧❡✱ ❛ ❣r❛♣❤ ✇❤✁❝❤ ❤❛s ❡①❡❝✉t❡❞ ♠♦st ♦❢

✁ts t❛s❦s ♠❛② ❤❛✈❡ ✁ts ♣r✁♦r✁t② ✁✂❝r❡❛s❡❞ ❜② t❤❡ ♣r✁♦r✲

✁t② ♣♦❧✁❝②✳ ③♦r❡♦✈❡r✱ t❤❡ ♣r✁♦r✁t② ♣♦❧✁❝② ♠❛② ❞❡Þ✂❡ ✁❢

❛ ❉❆● ✇❤✁❝❤ ✁s ❛❧r❡❛❞② s❝❤❡❞✉❧❡❞ ❝❛✂ ❜❡ r❡s❝❤❡❞✉❧❡❞

✇❤❡✂ ✂❡✇ ♣r♦❝❡ss❡s ❛rr✁✈❡✱ ♦r t❤❡ ♠❛①✁♠✉♠ ✂✉♠❜❡r ♦❢

✇♦r❦ß♦✇s t❤❛t ❝❛✂ ❜❡ r❡s❝❤❡❞✉❧❡❞ ✇❤❡✂ ❛ ✂❡✇ ♣r♦❝❡ss

❛rr✁✈❡✳

■✂ t❤❡ ❡①♣❡r✁♠❡✂ts ♣❡r❢♦r♠❡❞ ✁✂ t❤✁s ✇♦r❦✱ ✇❡ ✉s❡❞

t❤❡ ❥⑤❥⑦ ❱❥✁rst ⑤♦♠❡✱ ❥✁rst ⑦❡r✈❡❞❨ ♣r✁♦r✁t②✱ ✇✁t❤ ❴❵ ⑧

⑨ ⑩ ✄ ❶ ❷❸✄❹✳ ❚❤✉s✱ t❤❡ s❝❤❡❞✉❧✁✂❣ ♦❢ t❤❡ ❝❧✉st❡rs ✁s

♣❡r❢♦r♠❡❞ ✁✂ ❛ r♦✉✂❞ r♦❜✁✂ ♠❛✂✂❡r✱ st❛rt✁✂❣ ✁✂ t❤❡ Þrst

❉❆● t❤❛t ❛rr✁✈❡❞ ❛✂❞ ❡✂❞✁✂❣ ✇❤❡✂ t❤❡r❡ ❛r❡ ✂♦ ♠♦r❡

✉✂s❝❤❡❞✉❧❡❞ ❝❧✉st❡rs✳ ❺♦t❡ t❤❛t t❤❡ ❧❛r❣❡r t❤❡ ❝❧✉st❡r✱
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t❤❡ ❤✁❣❤❡r t❤❡ ✂✉♠❜❡r ♦❢ s❝❤❡❞✉❧❡❞ t❛s❦s ♦❢ t❤❡ ❉❆●✳

❲✁t❤ t❤✁s✱ t❤❡ ❝♦♠♠✉✂✁❝❛t✁♦✂ ❜❡t✇❡❡✂ t❛s❦s ♦✂ t❤❡

s❛♠❡ ❝❧✉st❡r ✁s s✉♣♣r❡ss❡❞✱ ❛✂❞ s♠❛❧❧ ❝❧✉st❡rs ❛r❡ ✁✂t❡r✲

❧❡❛✈❡❞ ✇✁t❤ ❝❧✉st❡rs ❢r♦♠ ♦t❤❡r ♣r♦❝❡ss❡s✱ ❤❡✂❝❡ ❤❛✈✁✂❣

t❤❡✁r ❝♦♠♠✉✂✁❝❛t✁♦✂ t✁♠❡s ✉s❡❞ t♦ ♣r♦❝❡ss t❛s❦s ❢r♦♠

♦t❤❡r ✇♦r❦ß♦✇s✳

❥✁❣✉r❡ ❘ s❤♦✇s ❛✂ ❡①❛♠♣❧❡ ♦❢ s❝❤❡❞✉❧✁✂❣ ✉s✁✂❣ t❤❡

✁✂t❡r❧❡❛✈✁✂❣ ❛❧❣♦r✁t❤♠✱ ✇❤❡r❡ ➂➃ ⑧ ➄➅➆➇ ➈➈➈➇ ➅➆➃➉✱ ➂➆ ⑧

➄➅➊➇ ➈➈➈➇ ➅➋ ➉✱ ❛✂❞ ➂➌ ⑧ ➄➅➍➇ ➈➈➈➇ ➅➎ ➉✱ ✇✁t❤ ➂➌ ❜❡✁✂❣ ❛✂✲

♦t❤❡r ✁✂st❛✂❝❡ ♦❢ ➂➆✳ ❚♦ ♠❛❦❡ t❤❡ ❡①❛♠♣❧❡ s✁♠♣❧❡r✱ ✇❡

❛ss✉♠❡❞ t❤❛t ❜♦t❤ r❡s♦✉r❝❡s ❤❛✈❡ t❤❡ s❛♠❡ ♣r♦❝❡ss✁✂❣

♣♦✇❡r✳ ❚❤❡ Þrst ❝❧✉st❡r t♦ ❜❡ s❝❤❡❞✉❧❡❞ ✁s ➏➐❹➆➑➒➃ ⑧

➄⑨➇ ❑➇ ◗➇ ✹➇ ❩➉✳ ❚❤❡✂✱ ❝❧✉st❡rs ➏➐❹➆➑➒➆ ⑧ ➄❸➇➓➇❷➉ ❛✂❞

➏➐❹➆➑➒➌ ⑧ ➄➔➇ →➇ ➣➉ ❛r❡ s❝❤❡❞✉❧❡❞✳ ↔❛❝❦ t♦ t❤❡ Þrst ♣r♦✲

❝❡ss✱ ➏➐❹➌➑➒➃ ⑧ ➄❳➇ ❯➉ ✁s s❝❤❡❞✉❧❡❞✳ ❆❢t❡r t❤❛t✱ ❝❧✉st❡rs

➏➐❹➌➑➒➆ ⑧ ➄↕➇❭➇ ➙➉ ❛✂❞ ➏➐❹➌➑➒➌ ⑧ ➄➏➇ ➛➇ ➜➉ ❛r❡ s❝❤❡❞✲

✉❧❡❞✳ ❥✁✂❛❧❧②✱ ❝❧✉st❡r ➏➐❹➝➑➒➃ ⑧ ➄❘➇ ➞➇ ⑨➟➉ ✁s s❝❤❡❞✉❧❡❞✳

❺♦t❡ t❤❛t t❤❡r❡ ✁s ♦✂❧② ♦✂❡ ❣❛♣ ❧❡❢t ❜❡t✇❡❡✂ ❛❧❧ t❛s❦s✱

❝♦✂s❡❬✉❡✂t❧② r❡s✉❧t✁✂❣ ✁✂ ❛ s♠❛❧❧ ✁❞❧❡ t✁♠❡ ✁✂ t❤❡ r❡✲

s♦✉r❝❡s✳

❲❤✁❧❡ t❤❡ ❣❛♣ s❡❛r❝❤✁✂❣ ❛❧❣♦r✁t❤♠ ❞♦❡s ✂♦t ✁✂t❡r✲

❢❡r❡ ✁✂ t❤❡ ❛❧r❡❛❞② s❝❤❡❞✉❧❡❞ ♣r♦❝❡ss❡s✱ t❤❡ ✁✂t❡r❧❡❛✈✲

✁✂❣ ❛❧❧♦✇s ♠❡❝❤❛✂✁s♠s t♦ ♣r✁♦r✁t✁➠❡ ✇♦r❦ß♦✇s ❛❝❝♦r❞✲

✁✂❣ t♦ s♣❡❝✁Þ❝ ♣♦❧✁❝✁❡s✳ ❥♦r ❡①❛♠♣❧❡✱ ❛ ♣r♦❝❡ss ➂➡ ✇✁t❤

❤✁❣❤ ❝♦st ❞❛t❛ ❞❡♣❡✂❞❡✂❝✁❡s ♠❛② ❤❛✈❡ ❛ ❝❧✉st❡r s❝❤❡❞✲

✉❧❡❞ Þrst✱ ❧❡❛✈✁✂❣ ✁ts ❝♦♠♠✉✂✁❝❛t✁♦✂ ❣❛♣s t♦ ❜❡ ✉s❡❞ ❜②

♦t❤❡r ♣r♦❝❡ss ✁✂ t❤❡ ✁✂t❡r❧❡❛✈✁✂❣✳ ➢r✱ ✁❢ ❛ ❉❆● ❤❛s ♦✂❧②

❢❡✇ ❝❧✉st❡rs ❧❡❢t t♦ ❜❡ s❝❤❡❞✉❧❡❞✱ ✁t ❝❛✂ ❤❛✈❡ ✁ts ♣r✁♦r✁t②

✁✂❝r❡❛s❡❞ t♦ ❤❛✈❡ ✁ts ❡①❡❝✉t✁♦✂ Þ✂✁s❤❡❞ s♦♦✂✳

✹✳❘ ●r♦✉♣ ❉❆●s

↔❡s✁❞❡s t❤❡ str❛t❡❣② ♦❢ s❝❤❡❞✉❧✁✂❣ ♠✉❧t✁♣❧❡ ✇♦r❦ß♦✇s

❝♦✂s✁❞❡r✁✂❣ t❤❡♠ ❛s s❡♣❛r❛t❡ ❡✂t✁t✁❡s✱ ❛✂♦t❤❡r ❛♣♣r♦❛❝❤

✁s t♦ ♠❡r❣❡ ❛❧❧ ❉❆●s ✁✂t♦ ❛ s✁✂❣❧❡ ♦✂❡ ❜② ❝r❡❛t✁✂❣

♦✂❡ ❡✂tr② ❛✂❞ ♦✂❡ ❡①✁t ✂♦❞❡ ❛✂❞ ❝♦✂✂❡❝t✁✂❣ t❤❡♠ t♦

❛❧❧ ❉❆●s✳ ❚❤❡ ✂❡✇ ❡✂tr② ✂♦❞❡ ❤❛s ❝♦st ➟✱ ❛s ✇❡❧❧ ❛s

✁ts ❡❞❣❡s✱ ✇❤✁❝❤ ❛r❡ ❝♦✂✂❡❝t❡❞ t♦ ❡❛❝❤ ❡✂tr② ✂♦❞❡ ♦❢

t❤❡ ❉❆●s ❜❡✁✂❣ s❝❤❡❞✉❧❡❞✳ ⑦✁♠✁❧❛r❧②✱ t❤❡ ✂❡✇ s✁✂❣❧❡

❡①✁t ✂♦❞❡ ❤❛s ❝♦st ➟✱ ❛✂❞ ✁t ❤❛s ❡❞❣❡s ❝♦♠✁✂❣ ❢r♦♠ ❛❧❧
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❧✁r❣❡r t❤✁♥ t❤❡ ♠✁❦❡s♣✁♥ ♦❢ P✂ ✐♥ ✐ts ✐♥✐t✐✁❧ s❝❤❡❞✉❧❡ ✐❢

✐t ✇✁s s❝❤❡❞✉❧❡❞ ✁❧♦♥❡ ♦♥ t❤❡ s✁♠❡ s❡t ♦❢ r❡s♦✉r❝❡s✳
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♦❢ t❤❡ s❝❤❡❞✉❧❡✱ ❝✁❧❝✉❧✁t❡❞ ✇✐t❤ ✁❧❧ ♣r♦❝❡ss❡s ✁❧r❡✁❞②

s❝❤❡❞✉❧❡❞✱ ✐s ❞❡Þ♥❡❞ ✁s✒

☞✌✍✎✏✑✑▼ ❂ ♠✁①
✓✔✦❉✕●✖
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❋♦r t❤❡ ♦✈❡r✁❧❧ ♠✁❦❡s♣✁♥ ♠❡tr✐❝ ✇❡ s❤♦✇ r❡s✉❧ts

✇✐t❤ ✷✜ ✸✜ ✹✜ ✺✜ ✻✜ ✼✜ ✽✜ ✾✜ ✢✣✜ ✢✺✜ ✁♥❞ ✷✺ ❣r♦✉♣s✳

❙✐①t❡❡♥ ✤❆✥s ✇❡r❡ t✁❦❡♥ ❢♦r t❤❡ s✐♠✉❧✁t✐♦♥s✱ ✇❤❡r❡

Þ❢t❡❡♥ ✇❡r❡ r✁♥❞♦♠❧② ❣❡♥❡r✁t❡❞ ✇✐t❤ ♥✉♠❜❡r ♦❢ ♥♦❞❡s

✈✁r②✐♥❣ ❢r♦♠ ✼ t♦ ✽✷✱ ✁♥❞ t❤❡ ♦t❤❡r ♦♥❡ ✇✁s ✁ ❈❙❚❊✧

✤❆✥ ★❈♦✉♣❧❡❞ ❙tr✉❝t✉r✁❧ ❚❤❡r♠✁❧ ❊❧❡❝tr♦♠✁❣♥❡t✐❝ ❆✲

♥✁❧②s✐s ✁♥❞ ❚✁✐❧♦r✐♥❣ ♦❢ ✥r✁❞❡❞ ❈♦♠♣♦s✐t❡ ❙tr✉❝t✉r❡s✩✳

❚❤❡ ❝♦♠♣✉t✁t✐♦♥ ❝♦st ♦❢ ❡✁❝❤ t✁s❦ ✇✁s r✁♥❞♦♠❧② t✁❦❡♥

❢r♦♠ t❤❡ ✐♥t❡r✈✁❧ ★✺✣✣✣✜ ✢✢✣✣✣✩✱ ✇❤✐❧❡ t❤❡ ❝♦♠♠✉♥✐❝✁✲

t✐♦♥ ❝♦sts ✇❤❡r❡ t✁❦❡♥ ❢r♦♠ t❤❡ ✐♥t❡r✈✁❧ ★✺✣✣✜ ✢✢✣✣✩✳ ❋♦r

t❤❡ ❈❙❚❊✧ ✤❆✥✱ t❤❡ ✇❡✐❣❤ts ✇❡r❡ r✁♥❞♦♠❧② ❣❡♥❡r✲

✁t❡❞ ❜✉t ✇✐t❤ ✈✁❧✉❡s ♣r♦♣♦rt✐♦♥✁❧ t♦ t❤♦s❡ ❡♥❝♦✉♥t❡r❡❞

✐♥ t❤❡ ♦r✐❣✐♥✁❧ ✇♦r❦ß♦✇ ❬✷✣❪✳ ❆❧❧ r✁♥❞♦♠ ♥✉♠❜❡rs ✇❡r❡

t✁❦❡♥ ❢r♦♠ ✁ ✉♥✐❢♦r♠ ❞✐str✐❜✉t✐♦♥✳ ❚❤❡ r❡s✉❧ts s❤♦✇ ✁✈✲

❡r✁❣❡s ♦✈❡r ✺✣✣ ❡①❡❝✉t✐♦♥s ✁♥❞ s❤♦✇ ✁ ❝♦♥Þ❞❡♥❝❡ ✐♥t❡r✲

✈✁❧ ♦❢ ✾✺✪✳ ❆❞❞✐t✐♦♥✁❧❧②✱ t❤❡ ❣✁♣ s❡✁r❝❤✐♥❣ ✁❧❣♦r✐t❤♠

✇✁s r✉♥ ✇✐t❤ ✙ ✗✏✎✫✬✛ ❂ ✣✯✾✺✳ ❚❤❡ ♣r♦❝❡ss❡s ✁r❡ ♥✉♠✲

❜❡r❡❞ ✐♥ ♦r❞❡r ♦❢ ✁rr✐✈✁❧✱ ✐✳❡✳✱ P✵ ✐s t❤❡ Þrst ♣r♦❝❡ss

r❡❝❡✐✈❡❞ ❜② t❤❡ s❝❤❡❞✉❧❡r✱ ✇❤✐❧❡ P✰ ✐s t❤❡ ❧✁st ♦♥❡✳

✺✳✢ ■♥✐t✐✁❧ s❝❤❡❞✉❧❡

❚❤✐s s❡❝t✐♦♥ s❤♦✇s t❤❡ r❡s✉❧ts ❢♦r t❤❡ ✐♥✐t✐✁❧ s❝❤❡❞✉❧❡✱

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

s✐❞❡r✐♥❣ t❤❡ ✁ttr✐❜✉t❡s ❝♦♠♣✉t❡❞ ✉s✐♥❣ t❤❡ ❝✁♣✁❝✐t✐❡s

♦❢ r❡s♦✉r❝❡s ✁♥❞ ❧✐♥❦s ✁s ✇❡❧❧ ✁s t❤❡ ❝♦sts ♦❢ t✁s❦s ✁♥❞

❞❡♣❡♥❞❡♥❝✐❡s r❡❝❡✐✈❡❞ ❜② t❤❡ s❝❤❡❞✉❧❡r ✐♥ ❝♦♥❥✉♥❝t✐♦♥

✇✐t❤ t❤❡ ✤❆✥✳ ❚❤❡r❡❢♦r❡✱ t❤❡ ✐♥✐t✐✁❧ s❝❤❡❞✉❧❡ r❡s✉❧ts ❞♦

♥♦t ❝♦♥s✐❞❡r t❤❡ ❡①❡❝✉t✐♦♥ ♦❢ t❤❡ ✇♦r❦ß♦✇ t✁s❦s✱ ❜✉t

♦♥❧② t❤❡ ♠✁❦❡s♣✁♥ ❣✐✈❡♥ ❜② t❤❡ s❝❤❡❞✉❧❡r ✐♥✐t✐✁❧❧②✳

❋✐❣✉r❡s ✼✱ ✽✱ ✁♥❞ ✾ s❤♦✇ t❤❡ ✏✌✍✎✏✫✍▼◆ ❢♦r t❤❡ Þrst

✴ ♣r♦❝❡ss❡s✱ ✴ r✁♥❣✐♥❣ ❢r♦♠ ✢ t♦ ✢✣✳

❋♦r ✷ ❣r♦✉♣s t❤❡ ❣✁♣ s❡✁r❝❤✐♥❣ ✁❧❣♦r✐t❤♠ r❡s✉❧ts ✐♥

❧♦✇❡r ✁✈❡r✁❣❡ ✐♥✐t✐✁❧ s❝❤❡❞✉❧❡ ✇❤❡♥ ❝♦♥s✐❞❡r✐♥❣ ✴ ❢r♦♠

✷ t♦ ✢✣✳ ❚❤❡ ✐♥t❡r❧❡✁✈✐♥❣ ✁❧❣♦r✐t❤♠ ♣❡r❢♦r♠s ❜❡tt❡r

t❤✁♥ t❤❡ ❣r♦✉♣ ✁❧❣♦r✐t❤♠ ❢♦r ✁❧❧ ✴✱ ✁♥❞ ✐t ✁♣♣r♦①✐♠✁t❡s

t❤❡ r❡s✉❧ts ♦❢ t❤❡ ❣✁♣ s❡✁r❝❤ ✁s ❤✐❣❤❡r ✐s t❤❡ ♥✉♠❜❡r ♦❢

♣r♦❝❡ss❡s ❝♦♥s✐❞❡r❡❞✳ ❲❡ ❝✁♥ ♦❜s❡r✈❡ t❤✁t t❤❡ s❡q✉❡♥✲

t✐✁❧ ✁♥❞ ❣✁♣ s❡✁r❝❤ ✁❧❣♦r✐t❤♠s ♠✁❦❡s♣✁♥s ✐♥❝r❡✁s❡ ✁s

❧✁t❡r t❤❡ ♣r♦❝❡ss ✇✁s s❝❤❡❞✉❧❡❞✱ ✇✐t❤ t❤❡ ❣✁♣ s❡✁r❝❤ ✁❧✲
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❋♦r ✢✣ ❣r♦✉♣s ★❋✐❣✉r❡ ✽✩ t❤❡ ✐♥t❡r❧❡✁✈✐♥❣ ✁❧❣♦r✐t❤♠
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