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Nuclide Symbol Half-Life 
Max Positron Energy (MeV - 
Mega-Electron Volts) 

Production 

11-Carbon 11C 20.4 min 0.960 Cyclotron 

13-Nitrogen 13N 9.96 min 1.190 Cyclotron 

15-Oxygen 15O 2.04 min 1.720 Cyclotron 

18-Fluorine 18F 110 min 0.635 Cyclotron 

68-Galium 68Ga 67.7 min 1.900 Cyclotron/Generator 

64-Copper 64Cu 12.7 h 0.653 Cyclotron 

89-Zirconium 89Zr 78.4 h 0.902 Cyclotron 
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- Cost of Goods 
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= Earnings before interest and taxes (EBIT) 
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✩✙✼✙✘✙✝ ❑✒✑✒✲✌✖☛ ✕✌✡✻ ☎✑✓▲ 

✚❅✼✾■ ❀❃ ✹✻✽❏❅❃ ❅❃■ ❳❅❋✽✻❃ ❯❄✞❁❳❱ ✼✽❅✽✾❏✾❃✽▼ �✄☛✄✑ ✝✂☞✍ ✓✄✡✌☞ ✟✍✂✟ ✂✞✆ ✂ ✕✠✞✆✝✟ ✞✆☞☎✄✟ ✡✓ ✟✍✆ ✂✝✝✆✏✟✂☛✝✆ ✡✓ ✂☛ ✠☛✘✆☞✟✎✆☛✟

✂✞✆ ✞✆✄✆✘✂☛✟ ✟✡ ✟✍✆ ✘✂✄☎✂✟✠✡☛ ✡✓ ✟✍✆ ✏✞✡✟✆✝✟✙✝ ✹✺✾✼✾ ❁❅✼✺ ✿❆❀▲✼ ❅❋✾ P❃❀▲❃ ❅✼ ✻❃❁❋✾❏✾❃✽❅❆ ❁❅✼✺ ✿❆❀▲✼ ❅❃■ ✻❃❁❆❂■✾ ✽✺✾

❅■■✻✽✻❀❃❅❆ ❁❅✼✺ ❇✾❃✾❋❅✽✾■ ❈❉ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽ ✻✽✼✾❆✿ ❅❃■ ❅❃❉ ✻❃■✻❋✾❁✽ ✾✿✿✾❁✽✼ ✻✽ ❏❅❉ ✺❅❄✾ ❀❃ ✽✺✾ ✿✻❋❏◗✼ ❀✽✺✾❋ ❅❁✽✻❄✻✽✻✾✼❑

❖❀❋ ✻❃✼✽❅❃❁✾▼ ▲✺✾❃ ✾❄❅❆❂❅✽✻❃❇ ✽✺✾ ✻❃✽❋❀■❂❁✽✻❀❃ ❀✿ ❅ ❃✾▲ ●❋❀■❂❁✽▼ ❏❂✼✽ ❈✾ ❁❀❃✼✻■✾❋ ❃❀✽ ❀❃❆❉ ✽✺✾ ●❋❀❲✾❁✽✾■ ❋✾❄✾❃❂✾✼

❅❃■ ❁❀✼✽✼ ❀✿ ✽✺✾ ❃✾▲ ●❋❀■❂❁✽ ❈❂✽ ❅❆✼❀ ✻✽✼ ●❀✽✾❃✽✻❅❆ ✻❏●❅❁✽ ❀❃ ✽✺✾ ✼❅❆✾✼ ❀✿ ✾❍✻✼✽✻❃❇ ❀❃✾✼❑ ❨■■✻✽✻❀❃❅❆❆❉▼ ✻✽ ✻✼ ❁❋❂❁✻❅❆

✽❀ ❅❄❀✻■ ✽✺✾ ❏✻✼✽❅P✾ ❀✿ ❁❀❃✼✻■✾❋✻❃❇ ✼❂❃P ❁❀✼✽✼▼ ▲✺✻❁✺ ❅❋✾ ✾❍●✾❃✼✾✼ ✽✺❅✽ ✺❅❄✾ ❅❆❋✾❅■❉ ❈✾✾❃ ✻❃❁❂❋❋✾■ ❅❃■ ❅❋✾ ❃❀✽

❋✾❁❀❄✾❋❅❈❆✾❑ ✹✺✾ ❄❅❆❂❅✽✻❀❃ ✼✺❀❂❆■ ✿❀❁❂✼ ✼❀❆✾❆❉ ❀❃ ✽✺✾ ✻❃❁❋✾❏✾❃✽❅❆ ❋✾❄✾❃❂✾✼ ❅❃■ ❁❀✼✽✼ ❋✾✼❂❆✽✻❃❇ ✿❋❀❏ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽

■✾❁✻✼✻❀❃❑ 



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

✩✙✼✙✘✙✘�✁✒☛ ✱☞✒✡✒✖☛ ✄✌✑✜✒ 

❘✾✽ ❙❋✾✼✾❃✽ ❚❅❆❂✾ ❯❘❙❚❱ ✼✾❋❄✾✼ ❅✼ ❅ ❁❀❏●❋✾✺✾❃✼✻❄✾ ❏✾✽❋✻❁ ✿❀❋ ❅✼✼✾✼✼✻❃❇ ✽✺✾ ❄❅❆❂✾ ❀✿ ❅❃ ✻❃❄✾✼✽❏✾❃✽▼ ●❋❀❲✾❁✽▼ ❀❋

❈❂✼✻❃✾✼✼ ❈❉ ❁❀❃✼✻■✾❋✻❃❇ ❅❆❆ ✿❂✽❂❋✾ ❁❅✼✺ ✿❆❀▲✼▼ ❈❀✽✺ ●❀✼✻✽✻❄✾ ❅❃■ ❃✾❇❅✽✻❄✾▼ ■✻✼❁❀❂❃✽✾■ ❈❅❁P ✽❀ ✽✺✾ ●❋✾✼✾❃✽❑ ❘❙❚

❅❃❅❆❉✼✻✼▼ ❅ ▲✻■✾❆❉ ❂✼✾■ ❏✾✽✺❀■ ✻❃ ✿✻❃❅❃❁✾ ❅❃■ ●❋❀❲✾❁✽ ❏❅❃❅❇✾❏✾❃✽▼ ❅✻■✼ ✻❃ ■✾✽✾❋❏✻❃✻❃❇ ✽✺✾ ✻❃✽❋✻❃✼✻❁ ▲❀❋✽✺ ❀✿

❄❅❋✻❀❂✼ ❄✾❃✽❂❋✾✼ ✻❃❄❀❆❄✻❃❇ ❁❅✼✺ ✿❆❀▲▼ ✼❂❁✺ ❅✼ ❁❅●✻✽❅❆ ●❋❀❲✾❁✽✼▼ ❁❀✼✽ ❋✾■❂❁✽✻❀❃ ●❋❀❇❋❅❏✼▼ ❅❃■ ❃✾▲ ❄✾❃✽❂❋✾✼ ❯◗■✼●✻❋❅▼
❄✞❁❇❱❑  

✹✺✾ ❘❙❚ ❅❃❅❆❉✼✻✼ ✽❅P✾✼ ✻❃✽❀ ❅❁❁❀❂❃✽ ✽✺✾ ✽✻❏✻❃❇ ❀✿ ✾❅❁✺ ❁❅✼✺ ✿❆❀▲▼ ❋✾❁❀❇❃✻❊✻❃❇ ✽✺✾ ✻❏●❅❁✽ ✻✽ ❁❅❃ ✺❅❄✾ ❀❃ ✽✺✾

●❋✾✼✾❃✽ ❄❅❆❂✾ ❀✿ ❅❃ ✻❃❄✾✼✽❏✾❃✽❑ ✹❀ ❅■■❋✾✼✼ ❋✻✼P▼ ■✻✼❁❀❂❃✽ ❋❅✽✾✼ ❅❋✾ ❅■❲❂✼✽✾■ ❈❅✼✾■ ❀❃ ✽✺✾ ❆✾❄✾❆ ❀✿ ❋✻✼P ❅✼✼❀❁✻❅✽✾■

▲✻✽✺ ■✻✿✿✾❋✾❃✽ ✻❃❄✾✼✽❏✾❃✽✼ ❋✾❆❅✽✻❄✾ ✽❀ ✽✺✾ ❋✻✼P◆✿❋✾✾ ❋❅✽✾▼ ✼❂❁✺ ❅✼ ✙❃✻✽✾■ ●✽❅✽✾✼ ❯✙●❱ ✹❋✾❅✼❂❋❉ ❈✻❆❆✼❑ 

❖❂❋✽✺✾❋❏❀❋✾▼ ❘❙❚ ❁❀❃✼✻■✾❋✼ ✽✺✾ ✽✻❏✾ ❄❅❆❂✾ ❀✿ ❏❀❃✾❉ ■❂✾ ✽❀ ✻❃✿❆❅✽✻❀❃▼ ✻❃✽✾❋✾✼✽ ❋❅✽✾✼▼ ❅❃■ ❀●●❀❋✽❂❃✻✽❉ ❁❀✼✽✼▼

✾❏●✺❅✼✻❊✻❃❇ ✽✺✾ ✺✻❇✺✾❋ ❄❅❆❂✾ ❀✿ ❏❀❃✾❉ ❋✾❁✾✻❄✾■ ✼❀❀❃✾❋❑ ❨ ●❀✼✻✽✻❄✾ ❘❙❚ ✻❃■✻❁❅✽✾✼ ❄❅❆❂✾ ❁❋✾❅✽✻❀❃▼ ▲✺✻❆✾ ❅ ❃✾❇❅✽✻❄✾

❘❙❚ ✻❏●❆✻✾✼ ✽✺❅✽ ✽✺✾ ✾❍●✾❁✽✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃ ✿❅❆❆✼ ✼✺❀❋✽ ❀✿ ✽✺✾ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃▼ ❋✾✼❂❆✽✻❃❇ ✻❃ ❅ ❄❅❆❂✾◆■✾✼✽❋❀❉✻❃❇

✻❃❄✾✼✽❏✾❃✽❑ ✹✺❀❂❇✺ ▲✻■✾❆❉ ❂✼✾■▼ ❘❙❚ ❅❃❅❆❉✼✻✼ ❁❀❏✾✼ ▲✻✽✺ ❁✺❅❆❆✾❃❇✾✼▼ ✻❃❁❆❂■✻❃❇ ✽✺✾ ❃✾✾■ ✿❀❋ ❏❅P✻❃❇ ❏❂❆✽✻●❆✾

❅✼✼❂❏●✽✻❀❃✼▼ ✼✾❃✼✻✽✻❄✻✽❉ ✽❀ ✼❏❅❆❆ ❁✺❅❃❇✾✼ ✻❃ ❅✼✼❂❏●✽✻❀❃✼▼ ❅❃■ ●❀✽✾❃✽✻❅❆ ❏❅❃✻●❂❆❅✽✻❀❃ ❀✿ ❀❂✽❁❀❏✾✼❑ ❨■■✻✽✻❀❃❅❆❆❉▼ ✻✽

❏❅❉ ❃❀✽ ❁❅●✽❂❋✾ ✼✾❁❀❃■❅❋❉ ✻❏●❅❁✽✼ ❀❃ ❀✽✺✾❋ ●❅❋✽✼ ❀✿ ❅ ❈❂✼✻❃✾✼✼ ❅❃■ ❅✼✼❂❏✾✼ ❅ ❁❀❃✼✽❅❃✽ ■✻✼❁❀❂❃✽ ❋❅✽✾ ❀❄✾❋ ✽✻❏✾▼

❏❅P✻❃❇ ❅❁❁❂❋❅✽✾ ❋✻✼P ❅■❲❂✼✽❏✾❃✽ ❁✺❅❆❆✾❃❇✻❃❇❑ 

✹✺✾ ❉❀❋●❀❋❅✽✾ ❖✻❃❅❃❁✾ ❃❃✼✽✻✽❂✽✾ ❯❄✞❄❇❱ ●❋✾✼✾❃✽✼ ✽✺✾ ✿❀❆❆❀▲✻❃❇ ✿❀❋❏❂❆❅ ✿❀❋ ✽✺✾ ❘❙❚❙ 

☎✂✞ ★ ✦✧☛ ✬ ✌
✦✧✩

✪✫ ✬ ✭✮✩
�✬ ✌

✦✧✯

✪✫ ✬ ✭✮✯
�✬ ✌

✦✧✁
✪✫ ✬ ✭✮✁

�✗ ✄☛ 

❘✺✾❋✾❙ 

✱✲✂✢ ❉❅✼✺ ❖❆❀▲ ❉✾❅❋ ✞ 

✱✲✳✢ ❉❅✼✺ ❖❆❀▲ ❉✾❅❋ ❁ 

✱✲✵✢ ❉❅✼✺ ❖❆❀▲ ❉✾❅❋ ❄ 

✱✲✵✢ ❉❅✼✺ ❖❆❀▲ ❉✾❅❋ ❇ 

✁ ✢ ❈✻✼❁❀❂❃✽ ❅❅✽✾ 

✄✂✢ ❉❅✼✺ ❀❂✽✿❆❀▲ ❉✾❅❋ ✞ ❯❉❨❙◗✆❱ 

 

❅❀✼✼▼ ❘✾✼✽✾❋✿✻✾❆■▼ ❅❃■ ✛❀❋■❅❃ ❯❄✞❄❁❱ ✺✻❇✺❆✻❇✺✽ ❅ ▲✻■✾❆❉ ❅❁❁✾●✽✾■ ❋❂❆✾ ✿❀❋ ❘❙❚ �☎☛ ✠☛✘✆☞✟✎✆☛✟ ☞✍✡☎✄✕ ✞✆ ✂✝✝✆✏✟✆✕ ✠✓

✟✍✆ ☛✆✟ ✏✞✆☞✆☛✟ ✘✂✄☎✆ ✠☞ ✏✡☞✠✟✠✘✆ ✂☛✕ ✞✆✟✆✝✟✆✕ ✠✓ ✠✟ ✠☞ ☛✆✒✂✟✠✘✆✙✝ 

 

✩✙✼✙✘✙✘✘ ✰✢✡✍✓✜✖☛ ❑✌☛✒ 

❨❁❁❀❋■✻❃❇ ✽❀ ❲❅❉✾✼ ❯❄✞❄❇❱▼ ✻❃ ✽✺✾ ❁❀❃✽✾❍✽ ❀✿ ❈❉❖ ❅❃❅❆❉✼✻✼▼ �✟✍✆ ✕✠☞✝✡☎☛✟ ✞✂✟✆ ✟✍✆ ✕✠☞✝✡☎☛✟ ✞✂✟✆ ✞✆✓✆✞☞ ✟✡ ✟✍✆ ✠☛✟✆✞✆☞✟ ✞✂✟✆

☎☞✆✕ ✟✡ ✕✆✟✆✞✎✠☛✆ ✟✍✆ ✏✞✆☞✆☛✟ ✘✂✄☎✆✙✝  

✓☞✌ ✑✔✢✞✍☎✡☛ ✎✏☛✌✒ ✏ ✎✔✢✏✗✏✑✖☎✢☛✌✑ ✟✏✞☛✍✎ ✟✎✌✆☎✌✡☛✠✌ ✌✕✆✠✍✌✌✑ ✟✍✎ ✑✌☛✌✎✕✔✡✔✡✝ ☛☞✌ ✆✎✌✢✌✡☛ ☛✏✠☎✌ ✍✟

✟✍✎☛☞✞✍✕✔✡✝ ✞✏✢☞ ✟✠✍✡✢ ✗✝✍✢✢✒ ✟✌✢☛✌✎✟✔✌✠✑✒ ✠✍✎✑✏✡✒ ✘✙✚✙✜✒ ☞✍✠✑✢ ✢✔✝✡✔✟✔✞✏✡☛ ✔✕✆✍✎☛✏✡✞✌ ✔✡ ✏✢✢✌✢✢✔✡✝ ✏

✞✍✕✆✏✡✌✍✢ ☛✏✠☎✌✎ ✁☛ ✔✢ ✔✕✆✌✎✏☛✔☛✌ ☛☞✏☛ ☛☞✌ ✑✔✢✞✍☎✡☛ ✎✏☛✌ ✏✑✌✆☎✏☛✌✠✌ ✏✞✞✍✕✕✍✑✏☛✌✢ ☛☞✌ ✆✎✌☛✏✔✠✔✡✝ ✎✔✢✏ ✠✌☛✌✠✎

✓✡✍ ✆✎✍✕✔✡✌✡☛ ✏✆✆✎✍✏✞☞✌✢ ✟✍✎ ✑✌✎✔☛✔✡✝ ✏✡ ✏✆✆✎✍✆✎✔✏☛✌ ✑✔✢✞✍☎✡☛ ✎✏☛✌ ✌✡✞✍✕✆✏✢✢ ☛☞✌ ✝✌✆☎✔✎✌✑ ✝✏☛✌ ✍✟ ✝✌☛☎✎✡
✗✝✝✝✜ ✏✡✑ ☛☞✌✟✌✔✝☞☛✌✑ ✓☛✌✎✏✝✌ ✘✍✢☛ ✍✟ ✘✏✆✔☛✏✠ ✗✟✓✘✘✜✎ 

✩✙✼✙✘✙✘✩ ❑✒✡✜✢☞✒✛ ❑✌☛✒ ✓✔ ❑✒☛✜☞✖ �❑❑❑✁  

✹✺✾ ❁❀❃❁✾●✽ ✻❃✽❋❀■❂❁✾■ ❈❉ ❙❅❆❏✾❋ ❯❄✞❄❄❱ ✾❆❂❁✻■❅✽✾✼ ✽✺✾ ❏✻❃✻❏❅❆ ❅❃✽✻❁✻●❅✽✾■ ●❋❀✿✻✽ ✽✺❅✽ ❅❃ ✻❃❄✾✼✽❀❋ ●❂❋✼❂✾✼ ▲✺✾❃

❅✼✼❂❏✻❃❇ ✽✺✾ ✻❃✺✾❋✾❃✽ ❋✻✼P ❆✻❃P✾■ ▲✻✽✺ ❅❃ ✻❃❄✾✼✽❏✾❃✽ ✻❃ ✼✽❀❁P✼ ❀❋ ❀✽✺✾❋ ✼✾❁❂❋✻✽✻✾✼❑ ✹✺✻✼ ❁❀❃❁✾●✽ ✻✼ ❋✾❁❀❇❃✻❊✾■ ❅✼

✽✺✾ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃ ❯❅❅❅❱❑ ❅❅❅ ✻✼ ❅❆✼❀ ✺❅❋❃✾✼✼✾■ ✽❀ ✾❄❅❆❂❅✽✾ ✽✺✾ ●❀✽✾❃✽✻❅❆ ●❋❀✿✻✽❅❈✻❆✻✽❉ ❀✿ ❅ ❄✾❃✽❂❋✾ ✻❃

❋✾❆❅✽✻❀❃ ✽❀ ✻✽✼ ✿✻❃❅❃❁✻❃❇ ❁❀✼✽❑ ❃✽ ✿❂❃❁✽✻❀❃✼ ❅✼ ❅❃ ✻❃■✻❁❅✽❀❋▼ ❇❅❂❇✻❃❇ ✽✺✾ ■✾❇❋✾✾ ❀✿ ❋✻✼P ✾❃✽❅✻❆✾■ ✻❃ ❁❀❏❏✻✽✽✻❃❇ ✽❀ ❅



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

●❅❋✽✻❁❂❆❅❋ ✻❃❄✾✼✽❏✾❃✽ ❀❋ ●❋❀❲✾❁✽❑ ❨ ✺✾✻❇✺✽✾❃✾■ ❋✾✽❂❋❃ ✼✻❇❃✻✿✻✾✼ ❅ ✺✾✻❇✺✽✾❃✾■ ❋✻✼P▼ ▲✺✻❆✾ ❅ ❋✾■❂❁✾■ ❋✾✽❂❋❃ ✻❏●❆✻✾✼

■✻❏✻❃✻✼✺✾■ ❋✻✼P❑ 

❘✻✽✺✻❃ ✽✺✾ ❋✾❅❆❏ ❀✿ ❁❀❋●❀❋❅✽✾ ✿✻❃❅❃❁✾▼ ❅❅❅ ✻✼ ✾❍✽✾❃✼✻❄✾❆❉ ✾❏●❆❀❉✾■ ✻❃ ✻❃❄✾✼✽❏✾❃✽ ❅●●❋❅✻✼❅❆▼ ✿❅❁✻❆✻✽❅✽✻❃❇ ✽✺✾

❁❀❏●❂✽❅✽✻❀❃ ❀✿ ●❀✽✾❃✽✻❅❆ ❅✾✽❂❋❃ ❀❃ ❃❃❄✾✼✽❏✾❃✽ ❯❅❆❃❱❑ ❃✽◗✼ ✻❏●❀❋✽❅❃✽ ✽❀ ❈✾❅❋ ✻❃ ❏✻❃■▼ ✺❀▲✾❄✾❋▼ ✽✺❅✽ ❅❅❅ ■❀✾✼❃◗✽

✿❅❁✽❀❋ ✻❃ ✻❃✿❆❅✽✻❀❃❑ ❨■■✻✽✻❀❃❅❆❆❉▼ ✻✽◗✼ ❃❀✽✾▲❀❋✽✺❉ ✽✺❅✽ ✽✺✾ ❋✾❩❂✻✼✻✽✾ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃ ❁❅❃ ❄❅❋❉ ❅❏❀❃❇ ✻❃❄✾✼✽❀❋✼▼

❁❀❃✽✻❃❇✾❃✽ ❀❃ ✽✺✾✻❋ ✻❃■✻❄✻■❂❅❆ ❆✾❄✾❆✼ ❀✿ ❋✻✼P ✽❀❆✾❋❅❃❁✾❑ 

✩✙✼✙✘✙✘✩✤✒✢✦✻☛✒✛ ✟✲✒☞✌✦✒ ✕✓✡☛ ✓✔ ✕✌✫✢☛✌✑ �✤✟✕✕✁ 

❘❨❉❉ ❋✾●❋✾✼✾❃✽✼ ✽✺✾ ❅❄✾❋❅❇✾ ❁❀✼✽ ❀✿ ❁❅●✻✽❅❆ ✿❀❋ ❅ ✿✻❋❏▼ ✾❃❁❀❏●❅✼✼✻❃❇ ✽✺✾ ❁❀✼✽✼ ✻❃❁❂❋❋✾■ ✿❋❀❏ ❈❀✽✺ ✻❃✽✾❋❃❅❆ ❅❃■

✾❍✽✾❋❃❅❆ ✼❀❂❋❁✾✼❑ ❃✽ ❁❅❃ ❈✾ ✾❍●❆❅✻❃✾■ ❅✼ ✽✺✾ ▲✾✻❇✺✽✾■ ❅❄✾❋❅❇✾ ❀✿ ✽✺✾ ❁❀✼✽ ❀✿ ■✾❈✽▼ ▲✺✻❁✺ ✻✼ ✽✺✾ ✻❃✽✾❋✾✼✽ ❋❅✽✾ ●❅✻■ ✽❀

❁❋✾■✻✽❀❋✼ ✿❀❋ ❈❀❋❋❀▲✻❃❇▼ ❅❃■ ✽✺✾ ❁❀✼✽ ❀✿ ✾❩❂✻✽❉▼ ▲✺✻❁✺ ❋✾✿❆✾❁✽✼ ✽✺✾ ✾❍●✾❁✽✾■ ❋✾✽❂❋❃ ■✾❏❅❃■✾■ ❈❉ ✼✺❅❋✾✺❀❆■✾❋✼ ▲✺✾❃

✻❃❄✾✼✽✻❃❇ ✻❃ ✽✺✾ ❁❀❏●❅❃❉❑  

✆✁✦✦ ★ ✔✒☛�✁ ✌
✞

✒ ✬ ✞
� ✁ ✂✒✄�✁ ✌

✒

✒ ✬ ✞
� 

❘✺✾❋✾❙  

☎ ✆ ✹❀✽❅❆ ❉❂❋❋✾❃✽ ❍✻❅❈✻❆✻✽✻✾✼❑ 

✝✟✠✡ ✆ ❃❃✽✾❋✾✼✽ ●❅✻■ ✽❀ ❁❋✾■✻✽❀❋✼❑ 

☞ ✆ ✹❀✽❅❆ ◗❩❂✻✽❉❑ 

✌✟✍✡ ✆ ●✺❅❋✾✺❀❆■✾❋✼ ◗❍●✾❁✽✾■ ❅✾✽❂❋❃❑ 

✝✟✠✡ ✎ ☎✏✑☞✓☎✔ ✢ ❉❀✼✽ ❀✿ ❈✾❈✽  

✌✟✍✡ ✎ ☞✏✑☞✓☎✔ ✢ ❉❀✼✽ ❀✿ ◗❩❂✻✽❉ 

✹✺✾ ❉❀✼✽ ❀✿ ◗❩❂✻✽❉ ✻✼ ✽❉●✻❁❅❆❆❉ ✾✼✽✻❏❅✽✾■ ❂✼✻❃❇ ✽✺✾ ❉❅●✻✽❅❆ ❨✼✼✾✽✼ ❙❋✻❁✻❃❇ ❳❀■✾❆ ❯❉❨❙❳❱▼ ▲✺✻❁✺ ●❋❀❄✻■✾✼ ❅ ●❋✾❁✻✼✾

●❋✾■✻❁✽✻❀❃ ❀✿ ✽✺✾ ❋✾❆❅✽✻❀❃✼✺✻● ❈✾✽▲✾✾❃ ❅❃ ❅✼✼✾✽◗✼ ❋✻✼P ❅❃■ ✻✽✼ ✾❍●✾❁✽✾■ ❋✾✽❂❋❃ ❯✚❀■✻✾◆✄❅❃✾◆❳❅❋❁❂✼▼ ❄✞❁✞❱❑ ❉❨❙❳

✿❅❁✽❀❋✼ ✻❃ ✽✺✾ ❏❅❋P✾✽◗✼ ❀❄✾❋❅❆❆ ❋✻✼P▼ ✽✺✾ ❋✻✼P◆✿❋✾✾ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃▼ ❅❃■ ✽✺✾ ✿✻❋❏◗✼ ✼❉✼✽✾❏❅✽✻❁ ❋✻✼P ❁❀❏●❅❋✾■ ✽❀ ✽✺✾

❏❅❋P✾✽ ❋✻✼P❑ ✹✺✻✼ ❏❀■✾❆ ❉✻✾❆■✼ ❅ ❈✾❃❁✺❏❅❋P ❋❅✽✾ ✽✺❅✽ ❁❅❃ ❈✾ ✾❏●❆❀❉✾■ ✿❀❋ ❁❀❏●❅❃❉ ❄❅❆❂❅✽✻❀❃❑ 

✒✂✕ ★ ✂✖ ✬ ✗✕✁ ✪✒✂✘ ✗ ✂✖✮ 

❘✺✾❋✾❙ 

◗❅✙ ✚ ✾❍●✾❁✽✾■ ❋✾✽❂❋❃ ❀✿ ✻❃❄✾✼✽❏✾❃✽ 

❅✛ ✢ ❅✻✼P ✿❋✾✾ ❋❅✽✾ 

✜✙ ✢ ✚✾✽❅ ❀✿ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽ 

❯◗❅✢ ✂ ❅✛❱ ✢ ❏❅❋P✾✽ ❋✻✼P ●❋✾❏✻❂❏ 

✹✺✾ ❉❅●✻✽❅❆ ❨✼✼✾✽ ❙❋✻❁✻❃❇ ❳❀■✾❆ ❯❉❨❙❳❱ ■✾❆✻❃✾❅✽✾✼ ✽✺✾ ❋✾❆❅✽✻❀❃✼✺✻● ❈✾✽▲✾✾❃ ✼❉✼✽✾❏❅✽✻❁ ❋✻✼P▼ ✾❃❁❀❏●❅✼✼✻❃❇

❈❋❀❅■✾❋ ✻❃❄✾✼✽❏✾❃✽ ✺❅❊❅❋■✼▼ ❅❃■ ✽✺✾ ●❋❀❲✾❁✽✾■ ❋✾✽❂❋❃ ✿❀❋ ❅✼✼✾✽✼▼ ✼●✾❁✻✿✻❁❅❆❆❉ ✼✽❀❁P✼❑ ❉❨❙❳ ❋✾●❋✾✼✾❃✽✼ ❅ ✿✻❃❅❃❁✻❅❆

✿❋❅❏✾▲❀❋P ✽✺❅✽ ❁❀❃✼✽❋❂❁✽✼ ❅ ❆✻❃✾❅❋ ❅✼✼❀❁✻❅✽✻❀❃ ❁❀❃❃✾❁✽✻❃❇ ✽✺✾ ❅❃✽✻❁✻●❅✽✾■ ❋✾✽❂❋❃ ❀❃ ❅❃ ✻❃❄✾✼✽❏✾❃✽ ❅❃■ ✻✽✼ ❅✼✼❀❁✻❅✽✾■

❋✻✼P❑ ❅❀❀✽✾■ ✻❃ ✽✺✾ ✻❃✽✾❋●❆❅❉ ❈✾✽▲✾✾❃ ❅❃ ❅✼✼✾✽◗✼ ❈✾✽❅▼ ✽✺✾ ❋✻✼P◆✿❋✾✾ ❋❅✽✾ ❯✽❉●✻❁❅❆❆❉ ✼❉❏❈❀❆✻❊✾■ ❈❉ ✽✺✾ ✹❋✾❅✼❂❋❉ ❈✻❆❆

❋❅✽✾❱▼ ❅❃■ ✽✺✾ ✾❩❂✻✽❉ ❋✻✼P ●❋✾❏✻❂❏▼ ▲✺✻❁✺ ✼✻❇❃✻✿✻✾✼ ✽✺✾ ✾❍●✾❁✽✾■ ❏❅❋P✾✽ ❋✾✽❂❋❃ ❏✻❃❂✼ ✽✺✾ ❋✻✼P◆✿❋✾✾ ❋❅✽✾ ❯✄✾❃✽❀❃▼

❄✞❄❇❱❑ 



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

✩✙✼✙✘✙✘✯☛✓☞✢✡✓✖ ✓✔ ☛✻✒ ✟✖✌✑✳✡✢✡✭ 

✹✺✾ ✻❃❄✾✼✽❏✾❃✽ ✺❀❋✻❊❀❃ ❋✾✿✾❋✼ ✽❀ ✽✺✾ ■❂❋❅✽✻❀❃ ■❂❋✻❃❇ ▲✺✻❁✺ ❅❃ ✻❃❄✾✼✽❀❋ ✻❃✽✾❃■✼ ✽❀ ❏❅✻❃✽❅✻❃ ❅❃ ✻❃❄✾✼✽❏✾❃✽ ●❀✼✻✽✻❀❃

❈✾✿❀❋✾ ■✻❄✾✼✽✻❃❇ ❀❋ ❆✻❩❂✻■❅✽✻❃❇ ✻✽❑ ❃✽ ✺❀❆■✼ ●❅❋❅❏❀❂❃✽ ✻❏●❀❋✽❅❃❁✾ ✻❃ ✽✺✾ ●❋❀❁✾✼✼ ❀✿ ❏❅P✻❃❇ ✻❃❄✾✼✽❏✾❃✽ ■✾❁✻✼✻❀❃✼▼

❅✼ ✻✽ ✾❍✾❋✽✼ ❅❃ ✻❏●❅❁✽ ❀❃ ✽✺✾ ❆✾❄✾❆ ❀✿ ❋✻✼P ❅❃■ ●❀✽✾❃✽✻❅❆ ❋✾✽❂❋❃✼ ✽✺❅✽ ❅❃ ✻❃❄✾✼✽❀❋ ❁❅❃ ❅❃✽✻❁✻●❅✽✾❑ ✹✺✾ ✻❃❄✾✼✽❏✾❃✽

✺❀❋✻❊❀❃ ✻✼ ✼❂❈❲✾❁✽ ✽❀ ❄❅❋✻❅✽✻❀❃ ❈❅✼✾■ ❀❃ ❅❃ ✻❃■✻❄✻■❂❅❆◗✼ ✿✻❃❅❃❁✻❅❆ ❀❈❲✾❁✽✻❄✾✼▼ ❋✻✼P ✽❀❆✾❋❅❃❁✾▼ ❅❃■ ✽✺✾ ✼●✾❁✻✿✻❁

❁✺❅❋❅❁✽✾❋✻✼✽✻❁✼ ❀✿ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽ ❂❃■✾❋ ❁❀❃✼✻■✾❋❅✽✻❀❃❑ ❱✾❃✾❋❅❆❆❉▼ ✼✺❀❋✽◆✽✾❋❏ ✻❃❄✾✼✽❏✾❃✽ ✺❀❋✻❊❀❃✼ ✼●❅❃ ✿❋❀❏ ❅ ✿✾▲

❏❀❃✽✺✼ ✽❀ ❅ ❉✾❅❋▼ ❏✻■◆✽✾❋❏ ✺❀❋✻❊❀❃✼ ✾❃❁❀❏●❅✼✼ ❅ ●✾❋✻❀■ ❀✿ ❀❃✾ ✽❀ ✿✻❄✾ ❉✾❅❋✼▼ ▲✺✻❆✾ ❆❀❃❇◆✽✾❋❏ ✺❀❋✻❊❀❃✼ ✾❍✽✾❃■

❈✾❉❀❃■ ✿✻❄✾ ❉✾❅❋✼❑ ✹✺✾ ✼✾❆✾❁✽✻❀❃ ❀✿ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽ ✺❀❋✻❊❀❃ ✼✻❇❃✻✿✻❁❅❃✽❆❉ ✻❃✿❆❂✾❃❁✾✼ ✽✺✾ ❅●●❋❀●❋✻❅✽✾❃✾✼✼ ❀✿ ❄❅❋✻❀❂✼

✻❃❄✾✼✽❏✾❃✽ ❅●●❋❀❅❁✺✾✼ ❅❃■ ✽✺✾ ❆✻P✾❆✻✺❀❀■ ❀✿ ❅❁✺✻✾❄✻❃❇ ✿✻❃❅❃❁✻❅❆ ❇❀❅❆✼▼ ❯✹✻✽❏❅❃ ❅❃■ ❳❅❋✽✻❃▼ ❄✞❁❳❱❑ 

✹✺✾ ✽✻❏✾✿❋❅❏✾ ❁✺❀✼✾❃ ✿❀❋ ✽✺✾ ❈✻✼❁❀❂❃✽✾■ ❉❅✼✺ ❖❆❀▲ ❏✾✽✺❀■ ✼✻❇❃✻✿✻❁❅❃✽❆❉ ✻❃✿❆❂✾❃❁✾✼ ✽✺✾ ❄❅❆❂❅✽✻❀❃ ❀✿ ❅ ❁❀❏●❅❃❉

❀❋ ❅ ●❋❀❲✾❁✽❑ ❈✾●✾❃■✻❃❇ ❀❃ ✽✺✾ ❄❅❆❂❅✽✻❀❃ ❀❈❲✾❁✽✻❄✾✼▼ ■✻✿✿✾❋✾❃✽ ✽✻❏✾✿❋❅❏✾✼ ❏❅❉ ❈✾ ❂✽✻❆✻❊✾■❑ ❱✾❃✾❋❅❆❆❉▼ ✼✺❀❋✽◆✽✾❋❏ ✻✼

❆✾✼✼ ✽✺❅❃ ❅ ❉✾❅❋▼ ❏✻■◆✽✾❋❏ ❋❅❃❇✾✼ ✿❋❀❏ ❀❃✾ ✽❀ ✿✻❄✾ ❉✾❅❋✼▼ ❅❃■ ❆❀❃❇◆✽✾❋❏ ✻✼ ❈✾❉❀❃■ ✿✻❄✾ ❉✾❅❋✼❑ ✹✺✾✼✾ ▲✻■✾❆❉ ❅❁❁✾●✽✾■

✽✻❏✾✿❋❅❏✾✼ ✼✾❋❄✾ ❅✼ ❄❅❆❂❅❈❆✾ ❋✾✿✾❋✾❃❁✾✼ ■❂❋✻❃❇ ✽✺✾ ❄❅❆❂❅✽✻❀❃ ●❋❀❁✾✼✼❑ 

✩✙✼✙✘✙✘✶ ✚✖☛✒☞✖✌✑ ❑✌☛✒ ✓✔ ❑✒☛✜☞✖ �✚❑❑✁✭ 

❅❀✼✼▼ ❘✾✼✽✾❋✿✻✾❆■▼ ❅❃■ ✛❀❋■❅❃ ❯❄✞❄❁❱ ■✾✿✻❃✾ ✽✺✾ ❃❅❅ ❅✼ �✣✍✆ ✕✠☞✝✡☎☛✟ ✞✂✟✆ ✟✍✂✟ ✎✂✤✆☞ ✟✍✆ ✣�✁ ✡✓ ✂☛ ✠☛✘✆☞✟✎✆☛✟ ✁✆✞✡✙✝

✹✺✻✼ ❋❅✽✾ ✼✾❋❄✾✼ ❅✼ ❅ ❄❅❆❂❅❈❆✾ ❏✾✽❋✻❁ ✿❀❋ ❅✼✼✾✼✼✻❃❇ ❅❃ ✻❃❄✾✼✽❏✾❃✽◗✼ ✼❂✻✽❅❈✻❆✻✽❉ ❈❉ ●❋❀❄✻■✻❃❇ ✻❃✼✻❇✺✽✼ ✻❃✽❀ ✽✺✾ ●❋❀❲✾❁✽◗✼

●❋❀✿✻✽❅❈✻❆✻✽❉❑ ✹✺✾ ❃❅❅ ✻✼ ✾❄❅❆❂❅✽✾■ ❂✼✻❃❇ ❁✾❋✽❅✻❃ P✾❉ ❁❋✻✽✾❋✻❅❙ 

� ❃✿ ✽✺✾ ❃❅❅ ✾❍❁✾✾■✼ ✽✺✾ ■✻✼❁❀❂❃✽ ❋❅✽✾❙ ❘✺✾❃ ✽✺✾ ❃❅❅ ✼❂❋●❅✼✼✾✼ ✽✺✾ ■✻✼❁❀❂❃✽ ❋❅✽✾ ❅●●❆✻✾■ ✽❀ ✿❂✽❂❋✾ ❁❅✼✺ ✿❆❀▲✼▼

✻✽ ✻❃■✻❁❅✽✾✼ ✽✺❅✽ ✽✺✾ ●❋❀❲✾❁✽ ❉✻✾❆■✼ ❅ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃ ✺✻❇✺✾❋ ✽✺❅❃ ▲✺❅✽◗✼ ❋✾❩❂✻❋✾■ ✽❀ ❅✽✽❋❅❁✽ ✻❃❄✾✼✽❀❋✼❑ ✹✺✻✼ ✽❉●✻❁❅❆❆❉

✼✻❇❃❅❆✼ ✽✺✾ ●❋❀❲✾❁✽◗✼ ✿✻❃❅❃❁✻❅❆ ❅✽✽❋❅❁✽✻❄✾❃✾✼✼❑ 

� ❉❀❏●❅❋✻✼❀❃ ▲✻✽✺ ✽✺✾ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃❙ ❃✿ ✽✺✾ ❃❅❅ ✻✼ ❇❋✾❅✽✾❋ ✽✺❅❃ ✽✺✾ ✻❃❄✾✼✽❀❋✼◗ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃

❀❋ ✽✺✾ ❁❀❏●❅❃❉◗✼ ❁❀✼✽ ❀✿ ❁❅●✻✽❅❆▼ ✽✺✾ ●❋❀❲✾❁✽ ✻✼ ❆✻P✾❆❉ ✽❀ ❈✾ ■✾✾❏✾■ ●❋❀✿✻✽❅❈❆✾ ❅❃■ ✿✾❅✼✻❈❆✾❑ ❉❀❃❄✾❋✼✾❆❉▼ ✻✿ ✽✺✾

❃❅❅ ✿❅❆❆✼ ❈✾❆❀▲ ✽✺✾ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃▼ ✽✺✾ ●❋❀❲✾❁✽ ❏❅❉ ❃❀✽ ❈✾ ✿✻❃❅❃❁✻❅❆❆❉ ❅✽✽❋❅❁✽✻❄✾ ❀❋ ✼❂✻✽❅❈❆✾ ✿❀❋

✻❃❄✾✼✽❏✾❃✽❑ 

� ❃❅❅ ❁❀❏●❅❋✻✼❀❃ ❈✾✽▲✾✾❃ ✻❃❄✾✼✽❏✾❃✽✼❙ ✹✺✾ ❃❅❅ ❅❆❆❀▲✼ ✿❀❋ ❅ ❁❀❏●❅❋✻✼❀❃ ❀✿ ❄❅❋✻❀❂✼ ●❋❀❲✾❁✽✼ ❀❋ ✻❃❄✾✼✽❏✾❃✽

❀●✽✻❀❃✼❑ ✚❉ ❁❅❆❁❂❆❅✽✻❃❇ ✽✺✾ ❃❅❅ ✿❀❋ ✾❅❁✺ ❅❆✽✾❋❃❅✽✻❄✾ ❅❃■ ❁❀❃✼✻■✾❋✻❃❇ ❅■■✻✽✻❀❃❅❆ ✿❅❁✽❀❋✼ ❅❃■ ❅✼✼❀❁✻❅✽✾■ ❋✻✼P✼▼

✽✺✾ ❏❀✼✽ ●❋❀❏✻✼✻❃❇ ✻❃❄✾✼✽❏✾❃✽ ❁❅❃ ❈✾ ✼✾❆✾❁✽✾■❑ 

� ❉❀❃✼✻■✾❋❅✽✻❀❃ ❀✿ ❋✻✼P❙ ❃✽◗✼ ✻❏●❀❋✽❅❃✽ ✽❀ ❃❀✽✾ ✽✺❅✽ ✽✺✾ ❃❅❅ ■❀✾✼ ❃❀✽ ❅❁❁❀❂❃✽ ✿❀❋ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽◗✼ ❋✻✼P❑ ◗❄✾❃ ✻✿

✽▲❀ ●❋❀❲✾❁✽✼ ✺❅❄✾ ✽✺✾ ✼❅❏✾ ❃❅❅▼ ✽✺✾❉ ❁❀❂❆■ ✺❅❄✾ ❄❅❋❉✻❃❇ ❆✾❄✾❆✼ ❀✿ ❋✻✼P❑ ✹✺✾❋✾✿❀❋✾▼ ✻✽◗✼ ✾✼✼✾❃✽✻❅❆ ✽❀ ❅✼✼✾✼✼ ❀✽✺✾❋

✿❅❁✽❀❋✼ ✼❂❁✺ ❅✼ ✽✺✾ ✽✻❏✾ ✺❀❋✻❊❀❃▼ ●❋❀❲✾❁✽✾■ ❁❅✼✺ ✿❆❀▲✼▼ ✿✻❃❅❃❁✻❅❆ ❋✻✼P✼▼ ❏❅❋P✾✽ ✼✽❅❈✻❆✻✽❉▼ ❅❃■ ❀✽✺✾❋ ●✾❋✽✻❃✾❃✽

❅✼●✾❁✽✼❑ 

❃❃ ✼❂❏❏❅❋❉▼ ❅ ✺✻❇✺✾❋ ❃❅❅ ❋✾❆❅✽✻❄✾ ✽❀ ✽✺✾ ■✻✼❁❀❂❃✽ ❋❅✽✾ ❀❋ ✽✺✾ ❋✾❩❂✻❋✾■ ❋❅✽✾ ❀✿ ❋✾✽❂❋❃ ✻❃■✻❁❅✽✾✼ ❇❋✾❅✽✾❋ ✿✻❃❅❃❁✻❅❆

❅●●✾❅❆ ❅❃■ ❁❀❃❄✾❃✻✾❃❁✾ ✿❀❋ ✽✺✾ ✻❃❄✾✼✽❏✾❃✽❑ ❘❀❃✾✽✺✾❆✾✼✼▼ ✻✽◗✼ ❁❋❂❁✻❅❆ ✽❀ ❁❀❏●❆✾❏✾❃✽ ✽✺✾ ❃❅❅ ❅❃❅❆❉✼✻✼ ▲✻✽✺ ❀✽✺✾❋

✿✻❃❅❃❁✻❅❆ ❅❃■ ❃❀❃◆✿✻❃❅❃❁✻❅❆ ❁❋✻✽✾❋✻❅ ✽❀ ❏❅P✾ ▲✾❆❆◆✻❃✿❀❋❏✾■ ■✾❁✻✼✻❀❃✼ ❋✾❇❅❋■✻❃❇ ✻❃❄✾✼✽❏✾❃✽ ✼❂✻✽❅❈✻❆✻✽❉❑ 

 

✁✟✁ ✝✎✑☛✄✏✆✗✎✑ 

✹✺✾ ❁❀❏●❋✾✺✾❃✼✻❄✾ ❆✻✽✾❋❅✽❂❋✾ ❋✾❄✻✾▲ ❁❀❃■❂❁✽✾■ ✻❃ ✽✺✻✼ ❳❅✼✽✾❋ ✹✺✾✼✻✼ ✺❅✼ ●❋❀❄✻■✾■ ❄❅❆❂❅❈❆✾ ✻❃✼✻❇✺✽✼ ✻❃✽❀ ✽✺✾

●❋❀■❂❁✽✻❀❃ ❀✿ ❋❅■✻❀✽❋❅❁✾❋✼ ❅❃■ ✽✺✾ ❅■❄❅❃❁✾❏✾❃✽✼ ❀❃❇❀✻❃❇ ✻❃ ✽✺✾ ❏❅❋P✾✽❑ ✹✺✾ ❅❃❅❆❉✼✻✼ ❀✿ ✽✺✾ ❏❅❋P✾✽ ❋✾✼✾❅❋❁✺

✻❃■✻❁❅✽✾✼ ❅ ●❋❀❏✻✼✻❃❇ ✿❂✽❂❋✾ ✿❀❋ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾▼ ▲✻✽✺ ❁❀❃✽✻❃❂❀❂✼ ✻❏●❋❀❄✾❏✾❃✽✼ ■❋✻❄✻❃❇ ✻✽✼ ❇❋❀▲✽✺❑ ❳❀❋✾❀❄✾❋▼

❁❀❃✼✻■✾❋✻❃❇ ✽✺✾ ✾❍✻✼✽✻❃❇ ❋✾❇❂❆❅✽✻❀❃✼▼ ▲✺✻❁✺ ■❀ ❃❀✽ ✻❏●✾■✾ ✽✺✾ ❂✽✻❆✻❊❅✽✻❀❃ ❀✿ ❅✻❋ ✽❋❅❃✼●❀❋✽❅✽✻❀❃ ✿❀❋ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾▼

✽✺✾ ❁❀❃✽✾❍✽ ✻✼ ✿✻❋❏❆❉ ✾✼✽❅❈❆✻✼✺✾■ ✿❀❋ ✽✺✾ ❄✻❅❈✻❆✻✽❉ ❀✿ ✽✺✻✼ ❏❀■✾ ❀✿ ✽❋❅❃✼●❀❋✽❑ 

❖❂❋✽✺✾❋❏❀❋✾▼ ✽✺✾ ❋✾✼✾❅❋❁✺ ✺❅✼ ❂❃❄✾✻❆✾■ ❋✾❅❆◆▲❀❋❆■ ✾❍❅❏●❆✾✼ ❀✿ ❁❀❏●❅❃✻✾✼ ✽✺❅✽ ❅❋✾ ❁❂❋❋✾❃✽❆❉ ❆✾❄✾❋❅❇✻❃❇ ❅✻❋

✽❋❅❃✼●❀❋✽❅✽✻❀❃ ❅✼ ✽✺✾✻❋ ●❋✻❏❅❋❉ ■✻✼✽❋✻❈❂✽✻❀❃ ❁✺❅❃❃✾❆ ✿❀❋ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾❑ ✹✺✻✼ ✿❅❁✽ ✺✻❇✺❆✻❇✺✽✼ ✽✺✾ ✿✾❅✼✻❈✻❆✻✽❉ ❅❃■

❂❃❈❆❀❁P✻❃❇ ●❀✽✾❃✽✻❅❆ ❀✿ ❅■❀●✽✻❃❇ ❅✻❋ ✽❋❅❃✼●❀❋✽ ✻❃ ✽✺✾ ✿✻✾❆■ ❀✿ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾❑ 



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ �✁  

❨✼ ❅ ❋✾✼❂❆✽ ❀✿ ✽✺✻✼ ❆✻✽✾❋❅✽❂❋✾ ❋✾❄✻✾▲▼ ❅ ✼❀❆✻■ ✿❀❂❃■❅✽✻❀❃ ✺❅✼ ❈✾✾❃ ❆❅✻■ ✽❀ ✼❂●●❀❋✽ ✽✺✾ ❄✻❅❈✻❆✻✽❉ ❅❃■ ●❋❅❁✽✻❁❅❆✻✽❉ ❀✿

❂✽✻❆✻❊✻❃❇ ❅✻❋ ✽❋❅❃✼●❀❋✽❅✽✻❀❃ ✻❃ ✽✺✾ ■✻✼✽❋✻❈❂✽✻❀❃ ❀✿ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾❑ ✹✺✾ ✾❍✻✼✽✻❃❇ ❏❅❋P✾✽ ✽❋✾❃■✼▼ ❁❀❂●❆✾■ ▲✻✽✺ ✽✺✾

❅❈✼✾❃❁✾ ❀✿ ❋✾❇❂❆❅✽❀❋❉ ✺✻❃■❋❅❃❁✾✼▼ ❀✿✿✾❋ ❅ ●❋❀❏✻✼✻❃❇ ❀❂✽❆❀❀P ✿❀❋ ✽✺✾ ✼❂❁❁✾✼✼✿❂❆ ✻❏●❆✾❏✾❃✽❅✽✻❀❃ ❀✿ ❅✻❋ ✽❋❅❃✼●❀❋✽❅✽✻❀❃

✼✽❋❅✽✾❇✻✾✼ ✻❃ ✽✺✻✼ ■❀❏❅✻❃❑ ✹✺✻✼ ❁❀❃❁❆❂✼✻❀❃ ❁❀❄✾❋✼ ✽✺✾ ▲❅❉ ✿❀❋ ✿❂❋✽✺✾❋ ✻❃❄✾✼✽✻❇❅✽✻❀❃ ❅❃■ ❅❃❅❆❉✼✻✼ ✻❃ ✽✺✾ ✼❂❈✼✾❩❂✾❃✽

✼✾❁✽✻❀❃✼ ❀✿ ✽✺✻✼ ❳❅✼✽✾❋ ✹✺✾✼✻✼▼ ❁❀❃✽❋✻❈❂✽✻❃❇ ✽❀ ❅ ■✾✾●✾❋ ❂❃■✾❋✼✽❅❃■✻❃❇ ❀✿ ✽✺✾ ●❀✽✾❃✽✻❅❆ ❈✾❃✾✿✻✽✼ ❅❃■ ✻❏●❆✻❁❅✽✻❀❃✼

❀✿ ❅■❀●✽✻❃❇ ❅✻❋ ✽❋❅❃✼●❀❋✽ ✿❀❋ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾ ■✻✼✽❋✻❈❂✽✻❀❃❑ 

 

  



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

�✂ ✁☎☎✵✂✶✝✞✵ ✄☎✂✷✞✴✝☎✞✆ ✝☎✞✴✵✶✆✸✵✝☎✞ ☎✆ ✲☎☎✝✵✝☎✞✷✂ ✝✶☎☎✆✸✵✝☎✞ ✝✂✷✞✵✴  
 

✁✟✞ ☎✗✞✗✑✌ ✖✟☎ ☎✎✖☎✑✖✗✡✄✂✡✍☞☎✖ ✡✑✒ ✓✑✆☎✆✖✕☎✑✖ ☎☛✎✄☎ 
 

❨✼ ■✾❄✾❆❀●✾■ ✻❃ ✼✾❁✽✻❀❃ ❁❑❂▼ ✽✺✾ ❏✾✽✺❀■❀❆❀❇❉ ❀❋ ✼✽❋❅✽✾❇❉ ✿❀❋ ✽✾✼✽✻❃❇ ✽✺✾ ✽✺✾✼✻✼ ✼✽❅✽✾❏✾❃✽ ❁❀❃✼✻✼✽✾■ ❀✿ ✽✺✾ ✿✻❃❅❃❁✻❅❆

✿✾❅✼✻❈✻❆✻✽❉ ✾❄❅❆❂❅✽✻❀❃ ❀✿ ✽▲❀ ❅❆✽✾❋❃❅✽✻❄✾ ✼✽❋❅✽✾❇✻✾✼ ✿❀❋ ❅ ❏✾■✻❂❏◆✼✻❊✾■ ❁❀❏●❅❃❉ ❈✾❆❀❃❇✻❃❇ ✽❀ ✽✺✾ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾

✻❃■❂✼✽❋❉❑ ●●✾❁✻✿✻❁❅❆❆❉▼ ✽✺✾ ●❀✼✼✻❈✻❆✻✽❉ ❀✿ ✾❍●❅❃■✻❃❇ ✽✺✾ ❁❀❏●❅❃❉◗✼ ❏❅❋P✾✽ ✽❀ ✽✺✾ ▲✾✼✽ ❀✿ ❖❋❅❃❁✾ ▲❅✼ ✼✽❂■✻✾■❑ 

✹✺✾ ❏❅✻❃ ❀❈❲✾❁✽✻❄✾ ✻❃ ✽✺✾ ✻❃✻✽✻❅❆ ✼✽❅❇✾ ▲❅✼ ✽❀ ❁❅❋❋❉ ❀❂✽ ❅❃ ✾✼✽✻❏❅✽✻❀❃ ❀❋ ✼✻❊✻❃❇ ❀✿ ✽✺✾ ●❀✽✾❃✽✻❅❆ ❈❂✼✻❃✾✼✼ ✻❃ ✽✺✾ ▲✾✼✽

❀✿ ❖❋❅❃❁✾▼ ✿❀❋ ▲✺✻❁✺ ✽✺✾ ●❋❀✿✾✼✼✻❀❃❅❆ ❅❃■ ✽✾❁✺❃✻❁❅❆ ✼❂●●❀❋✽ ❀✿ ❅❃ ✾❍●✾❋✽ ✻❃ ✽✺✾ ❁❀❏●❅❃❉◗✼ ❁❀❏❏✾❋❁✻❅❆ ✿✻✾❆■ ❯●❳◗

❉❀❏❏✾❋❁✻❅❆ ✹✾❅❏▼ ●✾❋✼❀❃❅❆ ❁❀❏❏❂❃✻❁❅✽✻❀❃▼ ❄✞❄❇❱ ▲❅✼ ✻❃■✻✼●✾❃✼❅❈❆✾❑ ✹✺✾ ✾❄❅❆❂❅✽✻❀❃ ✿❀❁❂✼✾■ ❀❃ ✻■✾❃✽✻✿❉✻❃❇

✺✾❅❆✽✺❁❅❋✾ ❁✾❃✽✾❋✼ ✻❃ ✽✺✾ ▲✾✼✽✾❋❃ ❋✾❇✻❀❃ ❀✿ ❖❋❅❃❁✾ ✽✺❅✽ ❁❂❋❋✾❃✽❆❉ ●❀✼✼✾✼✼ ❙◗✹ ■✻❅❇❃❀✼✽✻❁ ■✾❄✻❁✾✼❑  

❉❀❃✼✾❩❂✾❃✽❆❉▼ ❅ ✽❀✽❅❆ ❀✿ ❂❂ ✻❃✼✽✻✽❂✽✻❀❃✼ ❀✿✿✾❋✻❃❇ ❃❂❁❆✾❅❋ ❏✾■✻❁✻❃✾ ■✻❅❇❃❀✼✽✻❁ ✼✾❋❄✻❁✾✼ ▲✾❋✾ ✻■✾❃✽✻✿✻✾■❑ ❨❏❀❃❇ ✽✺✾✼✾▼

❋✝✁ ▲✾❋✾ ●❋✻❄❅✽✾ ❁❀❏●❅❃✻✾✼▼ ❇■✁ ▲✾❋✾ ●❂❈❆✻❁ ✻❃✼✽✻✽❂✽✻❀❃✼▼ ❅❃■ ❁❳✁ ▲✾❋✾ ❏✻❍✾■ ✾❃✽✻✽✻✾✼ ▲✻✽✺ ❅❇❋✾✾❏✾❃✽✼ ❈✾✽▲✾✾❃

●❂❈❆✻❁ ❅❃■ ●❋✻❄❅✽✾ ✻❃✼✽✻✽❂✽✻❀❃✼❑ ✹✺✻✼ ✺❀❆■✼ ✼✻❇❃✻✿✻❁❅❃❁✾ ❅✼ ✽✺✾ ❏❀■✾ ❀✿ ❁❀❏❏✾❋❁✻❅❆✻❊❅✽✻❀❃ ❄❅❋✻✾✼ ❅❁❁❀❋■✻❃❇ ✽❀ ✽✺✾

✽❉●✾ ❀✿ ✾❃✽✻✽❉ ✻❃❄❀❆❄✾■❑ ❙❂❈❆✻❁ ❅❃■ ❁✾❋✽❅✻❃ ❏✻❍✾■ ✾❃✽✻✽✻✾✼ ✿❀❆❆❀▲ ❅ ●❂❈❆✻❁ ✽✾❃■✾❋ ●❋❀❁✾✼✼▼ ▲✺✻❆✾ ●❋✻❄❅✽✾ ❅❃■ ✼●✾❁✻✿✻❁

❏✻❍✾■ ✾❃✽✻✽✻✾✼ ✾❏●❆❀❉ ❅ ■✻❋✾❁✽ ✼❅❆✾✼ ❏❀■❅❆✻✽❉▼ ❅✿✿❀❋■✻❃❇ ✽✺✾❏ ❁❀❃✼✻■✾❋❅❈❆✾ ✿❆✾❍✻❈✻❆✻✽❉ ✻❃ ✽✺✾✻❋ ❏❅❋P✾✽✻❃❇ ❅●●❋❀❅❁✺❑ 

✹❀ ✾✿✿✾❁✽✻❄✾❆❉ ✼✾❇❏✾❃✽ ●❀✽✾❃✽✻❅❆ ❁❆✻✾❃✽✼▼ ✽✺✾ ❁❀❏●❅❃❉✠✼ ✼❂❈❲✾❁✽ ❏❅✽✽✾❋ ✾❍●✾❋✽✼ ❯●❳◗✼▼ ●✾❋✼❀❃❅❆ ❁❀❏❏❂❃✻❁❅✽✻❀❃▼

❄✞❄❇❱ ❂✽✻❆✻❊✾✼ ✼●✾❁✻✿✻❁ ●❅❋❅❏✾✽✾❋✼ ✼❂❁✺ ❅✼ ✽✺✾ ❃❅✽❂❋✾ ❀✿ ■✻❅❇❃❀✼✽✻❁ ✾❩❂✻●❏✾❃✽▼ ❈✾■ ❁❀❂❃✽▼ ✼✽❅✿✿ ✼✽❋✾❃❇✽✺▼ ❅❃■

❆❅❈❀❋❅✽❀❋❉ ✿❅❁✻❆✻✽✻✾✼❑ ✹✺✻✼ ✾❃❅❈❆✾■ ✽✺✾❏ ✽❀ ❅✼✼✾✼✼ ✽✺✾ ●❀✽✾❃✽✻❅❆ ❁❆✻✾❃✽✼◗ ❁❅●❅❁✻✽❉ ✿❀❋ ❂✽✻❆✻❊✻❃❇ ❅❃❃❂❅❆ ■❀✼✾✼❑ ✹✺✾

✾✼✽❅❈❆✻✼✺✾■ ❁❅✽✾❇❀❋✻✾✼ ✼●❅❃❃✾■ ❅ ❋❅❃❇✾ ❀✿ ❁▼■✞✞ ✽❀ ❁✞▼✞✞✞ ■❀✼✾✼ ●✾❋ ❉✾❅❋❑ ❘❀✽❅❈❆❉▼ ❅❏❀❃❇ ✽✺✾ ✻■✾❃✽✻✿✻✾■ ●❀✽✾❃✽✻❅❆

❁❆✻✾❃✽✼▼ ❅ ✼✻❇❃✻✿✻❁❅❃✽ ❏❅❲❀❋✻✽❉▼ ❅●●❋❀❍✻❏❅✽✾❆❉ ❳❄✁▼ ■✾❏❀❃✼✽❋❅✽✾■ ❅❃ ❅❃❃❂❅❆ ■❀✼✾ ❋✾❩❂✻❋✾❏✾❃✽ ❀✿ ❆✾✼✼ ✽✺❅❃ ❇▼✞✞✞

■❀✼✾✼❑ ❃❃ ❁❀❃✽❋❅✼✽▼ ❅ ❏✾❋✾ ✝✁ ❀✿ ✽✺✾ ●❀✽✾❃✽✻❅❆ ❁❆✻✾❃✽✼ ✻❃■✻❁❅✽✾■ ❅ ❃✾✾■ ✾❍❁✾✾■✻❃❇ ❳▼✞✞✞ ■❀✼✾✼ ❅❃❃❂❅❆❆❉❑ 

❖❂❋✽✺✾❋❏❀❋✾▼ ✻✽ ▲❅✼ ❀❈✼✾❋❄✾■ ✽✺❅✽ ✽✺✾ ❏❅❲❀❋✻✽❉ ❀✿ ✺✾❅❆✽✺❁❅❋✾ ❁✾❃✽✾❋✼ ✻❃ ✽✺✾ ▲✾✼✽✾❋❃ ❋✾❇✻❀❃ ❀✿ ❖❋❅❃❁✾ ❯❂❋✁❱ ▲✾❋✾

✾❩❂✻●●✾■ ▲✻✽✺ ❅ ✼✻❃❇❆✾ ❙◗✹ ✼❁❅❃❃✾❋▼ ▲✺✻❆✾ ✽✺✾ ❋✾❏❅✻❃✻❃❇ ❄❄✁ ✺❅■ ❄ ❅❃■ ❋✁ ❯❀❃✾ ❁✾❃✽✾❋❱ ✺❅✼ ❇ ❙◗✹ ✼❁❅❃❃✾❋✼❑ 

❆❃❁✾ ●❀✽✾❃✽✻❅❆ ❁❆✻✾❃✽✼ ▲✾❋✾ ✻■✾❃✽✻✿✻✾■▼ ✽✺✾ ✿❀❁❂✼ ✼✺✻✿✽✾■ ✽❀▲❅❋■✼ ✼✽❋❅✽✾❇✻❁❅❆❆❉ ■✾✽✾❋❏✻❃✻❃❇ ✻■✾❅❆ ❆❀❁❅✽✻❀❃✼ ✿❀❋ ✽✺✾

❃✾▲ ●❋❀■❂❁✽✻❀❃ ●❆❅❃✽✼❑ ❨❆✻❇❃✾■ ▲✻✽✺ ✽✺✾ ✽✾❁✺❃✻❁❅❆ ●❳◗✼ ❯●✾❋✼❀❃❅❆ ❁❀❏❏❂❃✻❁❅✽✻❀❃▼ ❄✞❄❇❱ ▲✻✽✺✻❃ ✽✺✾ ❁❀❏●❅❃❉▼ ✽✺✾

❋✾❁❀❇❃✻✽✻❀❃ ❅❋❀✼✾ ✽✺❅✽▼ ■❂✾ ✽❀ ✽✺✾ ❁❀❃✼✻■✾❋❅❈❆✾ ❃❂❏❈✾❋ ❀✿ ●❀✽✾❃✽✻❅❆ ❁❆✻✾❃✽ ❁✾❃✽✾❋✼▼ ✻✽ ▲❅✼ ✾✼✼✾❃✽✻❅❆ ✽❀ ✾✼✽❅❈❆✻✼✺ ❅

❏✻❃✻❏❂❏ ❀✿ ✽▲❀ ❅■■✻✽✻❀❃❅❆ ●❆❅❃✽✼▼ ✺✾❋✾✻❃❅✿✽✾❋ ❋✾✿✾❋❋✾■ ❅✼ ✎❄●✻✽✾✼ ●❁✾❃❅❋✻❀❑ ✹✺✻✼ ❏❂❆✽✻●❋❀❃❇✾■ ❅●●❋❀❅❁✺ ▲❅✼

❅✻❏✾■ ❅✽ ✾❃✼❂❋✻❃❇ ❁❀❏●❋✾✺✾❃✼✻❄✾ ✼✾❋❄✻❁✾ ❁❀❄✾❋❅❇✾❑ ✹✺✾ ❋❅✽✻❀❃❅❆✾ ❈✾✺✻❃■ ✽✺✻✼ ■✾❁✻✼✻❀❃ ❋✾✼✽✾■ ❀❃ ✽✺✾ ❂❃■✾❋✼✽❅❃■✻❃❇

✽✺❅✽ ❅ ✼✻❃❇❆✾ ✼❂●●❆✾❏✾❃✽❅❋❉ ●❆❅❃✽ ▲❀❂❆■ ✿❅❆❆ ✼✺❀❋✽ ✻❃ ✾✿✿✻❁✻✾❃✽❆❉ ❅❁❁❀❏❏❀■❅✽✻❃❇ ❅❆❆ ✽✺✾✼✾ ❁✾❃✽✾❋✼❑ 

❳❀❋✾❀❄✾❋▼ ●❆❅❁✻❃❇ ✼❀❆✾ ❋✾❆✻❅❃❁✾ ❀❃ ❅ ✼✻❃❇❆✾ ●❆❅❃✽ ❁❀❂❆■ ●❀✼✾ ❅ ✼✻❇❃✻✿✻❁❅❃✽ ❋✻✼P ✽❀ ❀●✾❋❅✽✻❀❃✼❑ ❃❃✼✽❅❃❁✾✼ ❀✿ ✽✾❁✺❃✻❁❅❆

✼✺❂✽■❀▲❃✼ ❀❋ ✾❍❁✾●✽✻❀❃❅❆ ❋✻✼P ✼❁✾❃❅❋✻❀✼ ❁❀❂❆■ ❅❋✻✼✾▼ ❲✾❀●❅❋■✻❊✻❃❇ ✽✺✾ ❁❀❏●❅❃❉◗✼ ❅❈✻❆✻✽❉ ✽❀ ❏❅✻❃✽❅✻❃ ❀●✾❋❅✽✻❀❃✼

✼✾❅❏❆✾✼✼❆❉❑ ✹✺✻✼ ❄❂❆❃✾❋❅❈✻❆✻✽❉ ❅❋✻✼✾✼ ✿❋❀❏ ✽✺✾ ❆❅❁P ❀✿ ❋✾❩❂✻✼✻✽✾ ❈❅❁P❂● ✼❂●●❀❋✽ ✽✺❅✽ ✻✼ ✻❃■✻✼●✾❃✼❅❈❆✾ ✿❀❋ ✼P✻❆❆✿❂❆❆❉

❃❅❄✻❇❅✽✻❃❇ ✼❂❁✺ ❁✺❅❆❆✾❃❇✾✼ ❅❃■ ✼❅✿✾❇❂❅❋■✻❃❇ ✽✺✾ ❁❀❃✽✻❃❂✻✽❉ ❀✿ ❀●✾❋❅✽✻❀❃✼❑ 

❲❅❄✻❃❇ ■✾✿✻❃✾■ ●❀✽✾❃✽✻❅❆ ❃✾▲ ●❆❅❃✽ ❆❀❁❅✽✻❀❃✼▼ ✽✺✾ ✾❄❅❆❂❅✽✻❀❃ ✼✺✻✿✽✾■ ✽❀ ■✾✽✾❋❏✻❃✻❃❇ ■✻✼✽❅❃❁✾✼ ✽❀ ✽✺✾ ✻■✾❃✽✻✿✻✾■

❁✾❃✽✾❋✼❑ ✹✺✻✼ ❅✼✼✾✼✼❏✾❃✽ ✿❅❁✽❀❋✾■ ✻❃ ✽✺✾ ●❋❅❁✽✻❁❅❆ ✿✾❅✼✻❈✻❆✻✽❉ ❀✿ ❋✾❅❁✺✻❃❇ ✽✺✾✼✾ ❁✾❃✽✾❋✼ ▲✺✻❆✾ ❂●✺❀❆■✻❃❇ ✽✺✾ ❋✾❩❂✻✼✻✽✾

❩❂❅❆✻✽❉ ✼✽❅❃■❅❋■✼ ✿❀❋ ✼❂❁❁✾✼✼✿❂❆ ■✻❅❇❃❀✼✽✻❁ ●❋❀❁✾■❂❋✾✼❑ ✹✺✾ ✼✽❋❅✽✾❇✻❁ ●❆❅❁✾❏✾❃✽ ❀✿ ✽✺✾ ❃✾▲ ●❆❅❃✽ ✼✻✽✾✼ ▲❅✼

❏✾✽✻❁❂❆❀❂✼❆❉ ❀❋❁✺✾✼✽❋❅✽✾■ ✽❀ ❇❂❅❋❅❃✽✾✾ ❅❁❁✾✼✼✻❈✻❆✻✽❉ ✽❀ ❅❆❆ ❁✾❃✽✾❋✼ ▲✻✽✺✻❃ ✽✺✾ ▲✾✼✽✾❋❃ ❋✾❇✻❀❃ ❀✿ ❖❋❅❃❁✾❑ 

✹✺✾ ❁❀❏●❋✾✺✾❃✼✻❄✾ ❅❃❅❆❉✼✻✼ ❋✾❄✾❅❆✾■ ✽✺❅✽ ❈❉ ❅■❀●✽✻❃❇ ✽✺✾ ✼❂❇❇✾✼✽✾■ ❆❀❁❅✽✻❀❃✼▼ ❅ ✼❂❈✼✽❅❃✽✻❅❆ ■✞❑❳✁ ❀✿ ✽✺✾

●❋❀✼●✾❁✽✻❄✾ ❁❆✻✾❃✽✼ ▲❀❂❆■ ✿❅❆❆ ▲✻✽✺✻❃ ❅ ❄◆✺❀❂❋ ❅❃■ ❇✞◆❏✻❃❂✽✾ ✽❋❅❄✾❆ ❋❅■✻❂✼❑ ✹✺✻✼ ❀❂✽❁❀❏✾ ✻❏●❆✻✾■ ❅ ❃❀✽❅❈❆❉ ❆❀▲

❀●✾❋❅✽✻❀❃❅❆ ❋✻✼P❑ ❃❃ ❅ ✼✻❏✻❆❅❋ ❄✾✻❃▼ ❄❂❑❇✁ ❀✿ ❁❆✻✾❃✽✼ ▲❀❂❆■ ❈✾ ❋✾❅❁✺❅❈❆✾ ▲✻✽✺✻❃ ❄ ✺❀❂❋✼ ❅❃■ ❇✞ ❏✻❃❂✽✾✼ ✽❀ ❇ ✺❀❂❋✼

❅❃■ ❇✞❏✻❃❂✽✾✼▼ ✼✻❇❃✻✿❉✻❃❇ ❅ ❏❀■✾❋❅✽✾ ❀●✾❋❅✽✻❀❃❅❆ ❋✻✼P ❆✾❄✾❆❑ ❖✻❃❅❆❆❉▼ ❄❄❑❁✁ ❀✿ ❁❆✻✾❃✽✼ ▲❀❂❆■ ❈✾ ✼✻✽❂❅✽✾■ ❈✾❉❀❃■ ✽✺✾

❇◆✺❀❂❋ ❅❃■ ❇✞◆❏✻❃❂✽✾ ❏❅❋P▼ ✼✽✻❆❆ ❅■✺✾❋✻❃❇ ✽❀ ❅❁❁✾●✽❅❈❆✾ ✽✾❁✺❃✻❁❅❆ ✽✺❋✾✼✺❀❆■✼❑ ✹✺✻✼ ✼✻✽❂❅✽✻❀❃ ▲❀❂❆■ ●❀✼✾ ❅ ❋✾❆❅✽✻❄✾❆❉

✺✻❇✺✾❋ ❈❂✽ ❏❅❃❅❇✾❅❈❆✾ ❀●✾❋❅✽✻❀❃❅❆ ❋✻✼P▼ ❏✻✽✻❇❅✽✾■ ❈❉ ❀✽✺✾❋ ✿❅❁✽❀❋✼ ❆✻P✾ ✽✺✾ ❁❅●❅❁✻✽❉ ✽❀ ❋✾❇❂❆❅✽✾ ❋❅■✻❀❅❁✽✻❄✻✽❉

❁❀❃❁✾❃✽❋❅✽✻❀❃✼ ●✾❋ ❄✻❅❆❑ 





�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

✻❃✽❋✻❇❂✻❃❇ ❩❂✾✼✽✻❀❃ ❃❅✽❂❋❅❆❆❉ ✾❏✾❋❇✾✼❙ ❉❀❂❆■ ✻✽ ❈✾ ❄✻❅❈❆✾ ✽❀ ■✾❄✾❆❀● ❀❃✾ ✿❅❁✽❀❋❉ ✻❃✻✽✻❅❆❆❉ ❅❃■ ✼❂❈✼✾❩❂✾❃✽❆❉ ✾❏❈❅❋P

❀❃ ❁❀❃✼✽❋❂❁✽✻❃❇ ✽✺✾ ✼✾❁❀❃■ ❀❃✾✆ ✹✺✻✼ ❅●●❋❀❅❁✺ ❏✻❇✺✽ ❅●●✾❅❋ ✽❀ ✼✻❏●❆✻✿❉ ✽✺✾ ❁❀❏●❆✾❍✻✽❉ ❅✼✼❀❁✻❅✽✾■ ▲✻✽✺ ❏❅❃❅❇✻❃❇

✽▲❀ ❁❀❃❁❂❋❋✾❃✽ ✻❃❄✾✼✽❏✾❃✽ ●❋❀❲✾❁✽✼❑  

❲❀▲✾❄✾❋▼ ✽✺✾ ✻❃✼✻❇✺✽✼ ●❋❀❄✻■✾■ ❈❉ ✽✺✾ ❁❀❏●❅❃❉◗✼ ✽✾❁✺❃✻❁❅❆ ●❳◗✼ ❯●✾❋✼❀❃❅❆ ❁❀❏❏❂❃✻❁❅✽✻❀❃▼ ❄✞❄❇❱ ●❅✻❃✽ ❅ ■✻✿✿✾❋✾❃✽

●✻❁✽❂❋✾❑❆●✽✻❃❇ ✿❀❋ ❅ ✼✻❃❇❆✾ ●❆❅❃✽ ❁❀❃✼✽❋❂❁✽✻❀❃ ●❅✽✺ ▲❀❂❆■ ✻❏●✾❋✻❆ ✽✺✾ ❄✾❋❉ ✼❂❁❁✾✼✼ ❀✿ ✽✺✾ ✾❍●❅❃✼✻❀❃ ✼✽❋❅✽✾❇❉❑ ✹✺✻✼

✼✽✾❏✼ ✿❋❀❏ ✽✺✾ ✿❅❁✽ ✽✺❅✽ ✽✺✾ ❁❀❏●❅❃❉◗✼ ✿❀❀✽●❋✻❃✽ ✻❃ ✽✺✾ ▲✾✼✽✾❋❃ ❋✾❇✻❀❃ ❀✿ ❖❋❅❃❁✾ ✻✼ ❃❀❃✾❍✻✼✽✾❃✽ ❯▲✻✽✺ ✽✺✾ ✾❍❁✾●✽✻❀❃

❀✿ ✽✺✾ ❁❄ ✻❃✼✽✻✽❂✽✻❀❃✼ ❁❂❋❋✾❃✽❆❉ ✼✾❋❄✾■ ❈❉ ✾❍✻✼✽✻❃❇ ✼✻✽✾✼▼ ▲✺✻❁✺ ❅❋✾ ❏❅✻❃✽❅✻❃✾■ ❅✽ ✽✺✾ ❏❅❍✻❏❂❏ ✿✾❅✼✻❈❆✾ ■✻✼✽❅❃❁✾❱❑  

✹✺✾ ❋❅✽✻❀❃❅❆✾ ✿❀❋ ❅■❄❀❁❅✽✻❃❇ ✽✺✾ ✾✼✽❅❈❆✻✼✺❏✾❃✽ ❀✿ ✽▲❀ ●❆❅❃✽✼ ❆✻✾✼ ✻❃ ❏❀❋✾ ✽✺❅❃ ❲❂✼✽ ❅■■❋✾✼✼✻❃❇ ✽✺✾ ❋✾❩❂✻❋✾❏✾❃✽✼ ❀✿

❃✾▲ ❁❆✻✾❃✽✼❑ ❃✽◗✼ ❂❃■✾❋✼❁❀❋✾■ ❈❉ ✽✺✾ ✼✽❋❅✽✾❇✻❁ ✿❀❋✾✼✻❇✺✽ ✽✺❅✽ ✺❅❄✻❃❇ ■❂❅❆ ●❆❅❃✽✼ ✻❃ ✽✺✾ ▲✾✼✽✾❋❃ ❋✾❇✻❀❃ ❀✿ ❖❋❅❃❁✾ ❀✿✿✾❋✼

■✻✼✽✻❃❁✽ ❅■❄❅❃✽❅❇✾✼❑ ❘❀✽❅❈❆❉▼ ✽✺✾✼✾ ●❆❅❃✽✼ ▲❀❂❆■ ❃❀✽ ❀❃❆❉ ✿❂❆✿✻❆❆ ✽✺✾ ❃✾✾■✼ ❀✿ ✽✺✾ ✾❍●❅❃■✻❃❇ ❁❂✼✽❀❏✾❋ ❈❅✼✾ ❈❂✽ ❅❆✼❀

✿❂❃❁✽✻❀❃ ❅✼ ❏❂✽❂❅❆❆❉ ✼❂●●❀❋✽✻❄✾ ❈❅❁P❂●✼ ✻❃ ✻❃✼✽❅❃❁✾✼ ❀✿ ❋❀❂✽✻❃✾ ✽✾❁✺❃✻❁❅❆ ✼✺❂✽■❀▲❃✼ ❀❋ ❀✽✺✾❋ ❀●✾❋❅✽✻❀❃❅❆

■✻✼❋❂●✽✻❀❃✼❑ ✹✺✻✼ ❋✾■❂❃■❅❃❁❉ ●❋❀❄✻■✾✼ ❅ ❋❀❈❂✼✽ ✼❅✿✾❇❂❅❋■▼ ❏✻❃✻❏✻❊✻❃❇ ■❀▲❃✽✻❏✾ ❅❃■ ❂●✺❀❆■✻❃❇ ❀●✾❋❅✽✻❀❃❅❆

❁❀❃✽✻❃❂✻✽❉ ✿❀❋ ✽✺✾ ■✻❅❇❃❀✼✽✻❁ ●❋❀❁✾■❂❋✾✼ ❁❋❂❁✻❅❆ ✽❀ ✺✾❅❆✽✺❁❅❋✾ ✼✾❋❄✻❁✾✼❑ 

❨❁❁❀❋■✻❃❇ ✽❀ ✽✾❁✺❃✻❁❅❆ ❅❃■ ❁❀❏❏✾❋❁✻❅❆ ●❳◗✼ ✻❃✼✻❇✺✽✼ ❯●✾❋✼❀❃❅❆ ❁❀❏❏❂❃✻❁❅✽✻❀❃▼ ❄✞❄❇❱▼ ✽✺✾ ❁❀❏●❆✾✽✻❀❃ ❀✿ ❅❃

✻❃❄✾✼✽❏✾❃✽ ❀✿ ✽✺✻✼ ❏❅❇❃✻✽❂■✾ ❀❋■✻❃❅❋✻❆❉ ✼●❅❃✼ ❅ ■❂❋❅✽✻❀❃ ❋❅❃❇✻❃❇ ✿❋❀❏ ❄ ✽❀ ❇ ❉✾❅❋✼▼ ❁❀❏❏✾❃❁✻❃❇ ✿❋❀❏ ✽✺✾ ❀❂✽✼✾✽

❀✿ ✽✺✾ ●❋❀❲✾❁✽◗✼ ■✾✼✻❇❃ ●✺❅✼✾❑ ✹✺✻✼ ✽✻❏✾✿❋❅❏✾ ✾❃❁❀❏●❅✼✼✾✼ ✽✺✾ ❀❋❁✺✾✼✽❋❅✽✻❀❃ ❀✿ ❈❂✻❆■✻❃❇ ❁❀❃✼✽❋❂❁✽✻❀❃ ❅❃■ ✽✺✾

✻❃✼✽❅❆❆❅✽✻❀❃ ❀✿ ✾✼✼✾❃✽✻❅❆ ✾❩❂✻●❏✾❃✽❑ ●❂❈✼✾❩❂✾❃✽ ✽❀ ✽✺✾✼✾ ❁❋✻✽✻❁❅❆ ✼✽✾●✼▼ ❅ ❋✻❇❀❋❀❂✼ ●❋❀❁✾✼✼ ❀✿ ❄❅❆✻■❅✽✻❀❃ ❅❃■

✻❃✼●✾❁✽✻❀❃ ✻✼ ✾❏❈❅❋P✾■ ❂●❀❃▼ ❀❄✾❋✼✾✾❃ ❈❉ ❋✾❇❂❆❅✽❀❋❉ ❅❂✽✺❀❋✻✽✻✾✼ ❂●❀❃ ✽✺✾ ❁❂❆❏✻❃❅✽✻❀❃ ❀✿ ✽✺✾ ●❋❀❲✾❁✽❑ 

❃❃ ✽✺✾ ❁❀❃✽✾❍✽ ❀✿ ❁❀❏❏✾❋❁✻❅❆ ❀●✾❋❅✽✻❀❃✼▼ ✽✺✾ ●❋❀❁✾✼✼ ❀✿ ❃❀❋❏❅❆✻❊❅✽✻❀❃ ❁❀❏✾✼ ✻❃✽❀ ●❆❅❉❑ ✹❀ ✾❆❅❈❀❋❅✽✾▼ ❅❁✺✻✾❄✻❃❇ ❅

✼✽❅❈❆✾ ❅❃■ ❅❃✽✻❁✻●❅✽✾■ ❆✾❄✾❆ ❀✿ ✻❃❁❀❏✾ ✿❋❀❏ ❅ ●❆❅❃✽ ✽❉●✻❁❅❆❆❉ ❏❅✽✾❋✻❅❆✻❊✾✼ ❅❋❀❂❃■ ■ ❉✾❅❋✼ ✼❂❈✼✾❩❂✾❃✽ ✽❀ ✻✽✼ ❅❁✽✻❄❅✽✻❀❃❑

❃❃ ✼✻❏●❆✾❋ ✽✾❋❏✼▼ ✻✽ ✽❅P✾✼ ❅●●❋❀❍✻❏❅✽✾❆❉ ■ ❉✾❅❋✼ ✿❀❋ ❅ ●❆❅❃✽ ✽❀ ❅✽✽❅✻❃ ❅ ❁❀❃✼✻✼✽✾❃✽ ❆✾❄✾❆ ❀✿ ✿✻❃❅❃❁✻❅❆ ❀❂✽●❂✽ ✽✺❅✽ ❅❆✻❇❃✼

▲✻✽✺ ✾❍●✾❁✽❅✽✻❀❃✼❑ 

✹✺✻✼ ❲❀❂❋❃✾❉ ✽❀▲❅❋■✼ ❀●✾❋❅✽✻❀❃❅❆ ✼✽❅❈✻❆✻✽❉ ✾❍✽✾❃■✼ ✿❂❋✽✺✾❋❑ ❨ ●❋❀■❂❁✽✻❄✾ ●❆❅❃✽ ❅✽✽❅✻❃✼ ✻✽✼ ❅❃✽✻❁✻●❅✽✾■ ●❋❀■❂❁✽✻❀❃

❁❅●❅❁✻✽❉ ❀❃❆❉ ❅✿✽✾❋ ❅❋❀❂❃■ ❯ ❉✾❅❋✼ ✿❋❀❏ ✽✺✾ ✻❃❁✾●✽✻❀❃ ❀✿ ✽✺✾ ✻❃✻✽✻❅❆ ■✾✼✻❇❃ ●❋❀❲✾❁✽❑ ✹✺✻✼ ✽✻❏✾✼●❅❃ ❂❃■✾❋✼❁❀❋✾✼ ✽✺✾

✻❃✽❋✻❁❅✽✾ ✻❃✽✾❋●❆❅❉ ❀✿ ❄❅❋✻❀❂✼ ✿❅❁✽❀❋✼▼ ✻❃❁❆❂■✻❃❇ ●❋❀❲✾❁✽ ✻❃✻✽✻❅✽✻❀❃▼ ■✾❄✾❆❀●❏✾❃✽▼ ❋✾❇❂❆❅✽❀❋❉ ❁❀❏●❆✻❅❃❁✾▼ ❅❃■ ✽✺✾

❇❋❅■❂❅❆ ❏❅✽❂❋❅✽✻❀❃ ❀✿ ●❋❀❁✾✼✼✾✼❑ 

✹✺❂✼▼ ✻✽ ✻✼ ✾❄✻■✾❃✽ ✽✺❅✽ ■❂✾ ✽❀ ✽✺✾ ❯◆❉✾❅❋ ✽✻❏✾✿❋❅❏✾ ❋✾❩❂✻❋✾■ ✿❀❋ ✽✺✾ ❁❀❃✼✽❋❂❁✽✻❀❃ ❅❃■ ✼✽❅❈✻❆✻❊❅✽✻❀❃ ❀✿ ❅ ❋❅■✻❀◆

●✺❅❋❏❅❁✾❂✽✻❁❅❆ ●❋❀■❂❁✽✻❀❃ ●❆❅❃✽▼ ✿✾❅✼✻❈✻❆✻✽❉ ❅❃❅❆❉✼✾✼ ✿❀❋ ✼❂❁✺ ✻❃❄✾✼✽❏✾❃✽ ●❋❀❲✾❁✽✼ ❅❋✾ ❇✾❃✾❋❅❆❆❉ ❁❀❃■❂❁✽✾■ ▲✻✽✺ ❅

✼✻❇❃✻✿✻❁❅❃✽❆❉ ❆❀❃❇✾❋ ✽✻❏✾ ✺❀❋✻❊❀❃ ❁❀❏●❅❋✾■ ✽❀ ❀✽✺✾❋ ✻❃■❂✼✽❋✻✾✼❑❘✻✽✺ ✽✺✻✼ ✻❃ ❏✻❃■▼ ✽✺✾ ❅❃❅❆❉✼✻✼ ✺❀❋✻❊❀❃ ❁❀❃✼✻■✾❋✾■

✻❃ ✽✺✻✼ ✽✺✾✼✻✼ ✻✼ ✼✾✽ ❅✽ ❁■ ❉✾❅❋✼▼ ❅✼ ❅ ✼✺❀❋✽✾❋ ●✾❋✻❀■ ❏❅❉ ❆✾❅■ ✽❀ ■✻✼✽❀❋✽✾■ ❋✾✼❂❆✽✼ ❀❋ ✻❃✽✾❋●❋✾✽❅✽✻❀❃✼❑ 

 

✛☎✑☎✄ ☎✡✠✓ ☎�✄�� ✄✠✡✙✓✌✟✍✡✞ 

✹✺✾ ❅❃❅❆❉✼✻✼ ❅✻❏✼ ✽❀ ❈❂✻❆■ ❂● ✽▲❀ ●❋❀■❂❁✽✻❄✾ ●❆❅❃✽✼ ✻❃ ❅❁❁❀❋■❅❃❁✾ ▲✻✽✺ ✽✺✾ ❃✾▲❱❳❙ ❋✾❇❂❆❅✽✻❀❃✼ ❅❃■ ✽✺✾ ✼✽❅❃■❅❋■✼

■✾✿✻❃✾■ ❈❉ ✽✺✾ ❃❃✽✾❋❃❅✽✻❀❃❅❆ ❨✽❀❏✻❁ ◗❃✾❋❇❉ ❨❇✾❃❁❉❑ ✹✺✾ ●❋❀❲✾❁✽✾■ ❁❅●❅❁✻✽❉ ❅✼✼❂❏✾✼ ✽✺❅✽ ✽✺✾ ●❆❅❃✽✼ ❏❂✼✽ ✺❅❄✾ ❅

✼✻❏✻❆❅❋ ❁❅●❅❈✻❆✻✽❉ ✽❀ ✽✺✾ ❆❅✽✾✼✽ ●❆❅❃✽ ❈❂✻❆✽ ❈❉ ✽✺✾ ❁❀❏●❅❃❉ ✻❃ ❖❋❅❃❁✾❑ ✹✺✾ ❇❀❅❆ ✻✼ ✽❀ ■✾❄✾❆❀● ✼✻✽✾✼ ▲✻✽✺ ❅❃ ❅❃❃❂❅❆

❁❅●❅❁✻✽❉ ❀✿ ❁❋❋✞ ❆❀✽✼ ❀❋ ❈❅✽❁✺✾✼▼ ▲✻✽✺ ❅ ❏❅❍✻❏❂❏ ❄❅❋✻❅❈❆✾ ✾✿✿✻❁✻✾❃❁❉ ❀✿ ❁✞✞ ■❀✼✾✼ ●✾❋ ❆❀✽❑ ✹✺✾ ❁❅●❅❁✻✽❉ ❀✿ ❆❀✽✼ ✻✼

■✾✽✾❋❏✻❃✾■ ❈❉ ▲❀❋P ✼✺✻✿✽✼ ❅❃■ ●❋❅❇❏❅✽✻❁ ✽✻❏✾ ❆✻❏✻✽❅✽✻❀❃✼▼ ▲✺✾❋✾❅✼ ✽✺✾ ✾✿✿✻❁✻✾❃❁❉ ❀✿ ✾❅❁✺ ❆❀✽ ❏❅❉ ❄❅❋❉▼ ▲✻✽✺ ■✾❏❅❃■

❈✾✻❃❇ ✽✺✾ ●❋✻❏❅❋❉ ■❋✻❄✾❋ ✿❀❋ ❆❀✽ ❂✽✻❆✻❊❅✽✻❀❃❑ ❲❀▲✾❄✾❋▼ ❁❀❃✼✾❋❄❅✽✻❄✾❆❉▼ ✻✽ ✻✼ ✾✼✽✻❏❅✽✾■ ✽✺❅✽ ❅ ❏❅❍✻❏❂❏ ❀✿ ❁✞✞ ❂❃✻✽✼

❁❅❃ ❈✾ ✾❍✽❋❅❁✽✾■ ✿❋❀❏ ✾❅❁✺ ❆❀✽❑ 

✹❅❈❆✾ ❄ ●❋✾✼✾❃✽✼ ❅ ❈❋✾❅P■❀▲❃ ❀✿ ✽✺✾ ❋✾❩❂✻❋✾■ ❁❅●✻✽❅❆ ✿❀❋ ✽✺✾ ❁❀❃✼✽❋❂❁✽✻❀❃ ❀✿ ✽✺✾ ✽▲❀ ●❋❀■❂❁✽✻❀❃ ●❆❅❃✽✼ ❅❃■ ✻✽✼

✽✾❏●❀❋❅❆ ❅❆❆❀❁❅✽✻❀❃ ❈❉ ●✾❋✻❀■✼❑ ✹✺✾ ❅❃❅❆❉✼✻✼ ❅✼✼❂❏✾✼ ✽✺❅✽ ✽✺✾ ❀●✾❋❅✽✻❀❃❅❆ ❆❅❂❃❁✺ ❀✿ ✽✺✾ ✽▲❀ ●❆❅❃✽✼ ▲❀❂❆■ ❀❁❁❂❋ ❄❑■

❉✾❅❋✼ ❅✿✽✾❋ ✽✺✾ ●❋❀❲✾❁✽◗✼ ✼✽❅❋✽❑ 

❃✽ ✻✼ ▲❀❋✽✺ ❃❀✽✻❃❇ ✽✺❅✽ ✻❃❄✾✼✽❏✾❃✽ ●❋❀❲✾❁✽✼ ❀✿ ✽✺✻✼ ❃❅✽❂❋✾ ❅❋✾ ❏❅■✾ ▲✻✽✺ ❅ ❄✾❋❉ ❆❀❃❇◆✽✾❋❏ ●✾❋✼●✾❁✽✻❄✾▼ ❅❃■ ✽✺✾

❆✻✿✾✼●❅❃ ❀✿ ❅ ❁❉❁❆❀✽❋❀❃ ❀❋ ❅ ●❋❀■❂❁✽✻❀❃ ❆✻❃✾ ❁❅❃ ❈✾ ✾❍✽✾❃■✾■ ✼✻❏●❆❉ ❈❉ ❋✾●❆❅❁✻❃❇ ❁✾❋✽❅✻❃ ✽✾❁✺❃❀❆❀❇✻✾✼❑ ❨✼ ❏✾❃✽✻❀❃✾■

✾❅❋❆✻✾❋ ❅❃■ ❄❅❆✻■❅✽✾■ ❈❉ ✽✺✾ ●❂❈❲✾❁✽ ❳❅✽✽✾❋ ◗❍●✾❋✽✼▼ ✽✺✾ ✿❂❃■❅❏✾❃✽❅❆ ❀●✾❋❅✽✻❃❇ ✽✾❁✺❃❀❆❀❇❉ ❀✿ ❅ ❁❉❁❆❀✽❋❀❃ ✺❅✼



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ��  

❋✾❏❅✻❃✾■ ❂❃❁✺❅❃❇✾■ ✿❀❋ ✽✺✾ ●❅✼✽ ✼✻❍ ■✾❁❅■✾✼▼ ▲✻✽✺ ❀❃❆❉ ❏✻❃❀❋ ❅❂✽❀❏❅✽✻❀❃ ❁✺❅❃❇✾✼ ❅●●✾❅❋✻❃❇ ✽✺❅✽ ✺❅❄✾ ❃❀✽

✼✻❇❃✻✿✻❁❅❃✽❆❉ ✻❏●❅❁✽✾■ ✽✺✾ ●✾❋✿❀❋❏❅❃❁✾ ❀✿ ✽✺✾✼✾ ■✾❄✻❁✾✼❑ ✹✺✾❋✾✿❀❋✾▼ ✽✺✾ ❁❅●❅❈✻❆✻✽✻✾✼ ❀✿ ❅ ❁❉❁❆❀✽❋❀❃ ❁❅❃ ❆❅✼✽ ✿❀❋ ❀❄✾❋

❄■ ❉✾❅❋✼ ❅✼ ❆❀❃❇ ❅✼ ●❋❀●✾❋ ❏❅✻❃✽✾❃❅❃❁✾ ✽❅✼P✼ ❅❃■ ✻❃❄✾✼✽❏✾❃✽✼ ❅❋✾ ❁❅❋❋✻✾■ ❀❂✽❑ 

 

Items CAPEX Amount 
Years 

0 1 2 

Project Management              3,000,000     3,000,000    
Land Acquisition              2,400,000     2,400,000    
Cyclotron              3,600,000     3,600,000    
Production Lines            12,000,000           7,200,000     4,800,000  

General Infrastructure              3,400,000           2,040,000     1,360,000  

Quality Control              2,200,000           1,320,000        880,000  

Radioprotection              1,000,000             600,000        400,000  

IT and General Furniture              1,000,000             600,000        400,000  

Total            28,600,000     9,000,000        11,760,000     7,840,000  
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Functions Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 and later 

Project Management 0 4 4 4 4 4 
Site Head 0 2 2 2 2 2 
Quality Head 0 2 2 2 2 2 
Engineering 0 2 2 2 4 4 
Quality Control Manager 0 0 2 2 2 2 
Production Manager 0 2 2 2 4 4 
Quality Assurance Manager 0 0 2 2 4 4 
Technician 0 0 8 8 14 18 

Total Head Count 0 12 24 24 36 40 
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Functions Year 0 Year 1 Year 2 Year 3 Year 4 
Year 5 and 

later 

Sales Manager 0 2 2 2 2 2 
Sales Assistant 0 0 1 2 2 2 
Scientific Affairs 0 0 1 2 2 2 
Logistic and Planning 0 0 2 2 2 4 
Customer Services 0 0 2 2 2 2 

Total Head Count 0 2 8 10 10 12 
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Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Sales

FDG -   -    7.4    13.0  15.2   15.7   15.5   15.3   15.2   15.2   15.2   14.9   14.9   14.9   14.6   14.6   -    

FCH -   -    0.5    0.8    0.5    0.6     0.3    0.3     0.1    0.1     0.1    0.1     0.1     0.1     0.1     0.1     -    

Fdopa -   -    1.0    1.8    2.8    3.0     3.2    3.8     3.7    3.7     3.7    3.7     3.7     3.7     3.6     3.6     -    

FPSMA -   -    2.3    4.1    6.2    10.1   14.2   14.2   13.9   13.9   13.9   13.7   13.7   13.7   13.4   13.4   -    

Total Revenue -   -    11.3   19.7  24.7   29.4   33.2   33.6   32.9   32.9   32.9   32.3   32.3   32.3   31.6   31.6   -    

Growth Rate 0% 0% 75% 25% 19% 13% 1% -2% 0% 0% -2% 0% 0% -2% 0% -100%

COGS

Materials -   -     (1.3)   (2.3)   (2.9)    (3.6)    (4.1)    (4.3)    (4.5)    (4.6)    (4.7)    (4.9)    (5.0)    (5.2)    (5.3)    (5.5)    -    

Direct Labor -   (1.1)    (2.2)   (2.3)   (3.5)    (4.0)    (4.1)    (4.2)    (4.3)    (4.5)    (4.6)    (4.8)    (4.9)    (5.0)    (5.2)    (5.3)    -    

Transportation -   -     (1.8)   (3.2)   (4.0)    (4.6)    (4.9)    (5.1)    (5.2)    (5.4)    (5.6)    (5.7)    (5.9)    (6.1)    (6.3)    (6.5)    -    

Other Production -   -     (0.6)   (1.1)   (1.4)    (1.7)    (1.9)    (2.0)    (2.1)    (2.1)    (2.2)    (2.3)    (2.3)    (2.4)    (2.5)    (2.6)    -    

Total COGS -   (1.1)    (5.8)   (8.8)   (11.7)  (13.8)  (15.1)  (15.6)  (16.1)  (16.6)  (17.1)  (17.6)  (18.2)  (18.7)  (19.3)  (19.9)  -    

COGS/Sales 0% 0% -52% -45% -48% -47% -45% -47% -49% -50% -52% -55% -56% -58% -61% -63% 0%

Gross Margin -   (1.1)    5.5    10.9  12.9   15.6   18.1   17.9   16.8   16.3   15.8   14.6   14.1   13.6   12.4   11.8   -    

Gross Margin/Sales 0% 0% 48% 55% 52% 53% 55% 53% 51% 50% 48% 45% 44% 42% 39% 37% 0%

SG&A

Marketing and Sales -   (0.2)    (0.9)   (1.1)   (1.1)    (1.4)    (1.4)    (1.5)    (1.5)    (1.6)    (1.6)    (1.7)    (1.7)    (1.8)    (1.8)    (1.9)    -    

General Administration -   -     (1.0)   (1.1)   (1.1)    (1.1)    (1.2)    (1.2)    (1.2)    (1.3)    (1.3)    (1.4)    (1.4)    (1.4)    (1.5)    (1.5)    -    

Total SG&A -   (0.2)   (1.9)   (2.2)   (2.2)   (2.5)   (2.6)   (2.7)   (2.8)   (2.9)   (2.9)   (3.0)   (3.1)   (3.2)   (3.3)   (3.4)   -    

SG&A/Sales 0% 0% -17% -11% -9% -9% -8% -8% -8% -9% -9% -9% -10% -10% -10% -11% 0%

EBITDA -   (1.3)   3.6    8.8    10.7   13.0   15.5   15.2   14.0   13.5   12.9   11.6   11.0   10.4   9.0    8.4    -    

Gross Margin/Sales 0% 0% 32% 44% 43% 44% 47% 45% 43% 41% 39% 36% 34% 32% 29% 26% 0%

D&A -   -     (2.5)   (2.5)   (2.5)    (2.5)    (2.7)    (2.6)    (2.8)    (3.1)    (3.3)    (3.3)    (1.5)    (1.5)    (1.4)    (1.3)    (1.2)    

Tax -   0.3     (0.3)   (1.6)   (2.1)    (2.6)    (3.2)    (3.2)    (2.8)    (2.6)    (2.4)    (2.1)    (2.4)    (2.2)    (1.9)    (1.8)    0.3     

EBIT -   (1.0)   0.8    4.7    6.2    7.9    9.6    9.5    8.4    7.8    7.2    6.2    7.1     6.6    5.7    5.3    (0.9)   

Gross Margin/Sales 0% 0% 7% 24% 25% 27% 29% 28% 25% 24% 22% 19% 22% 21% 18% 17% 0%

D&A add Back -   -     2.5    2.5    2.5     2.5     2.7     2.6     2.8     3.1     3.3     3.3     1.5     1.5     1.4     1.3     1.2     

Operating Cashflow -   (1.0)   3.3    7.2    8.6    10.4   12.3   12.1   11.2   10.9   10.5   9.5    8.6    8.1     7.1     6.6    0.3    

CAPEX (9.0)   (11.8)  (7.8)   -    -    (0.9)    (1.0)    (1.0)    (1.0)    (1.1)    (1.1)    (1.0)    (0.9)    (0.6)    (0.2)    (0.1)    (0.9)    

Change in NWC -   0.0     (1.3)   (1.1)   (0.7)    (0.6)    (0.5)    0.0     0.2     0.1     0.1     0.2     0.1     0.1     0.2     0.1     3.0     

Free Cash Flow (9.0)  (12.7)  (5.8)   6.1    8.0    8.9    10.8   11.1   10.4   9.9    9.5    8.7    7.8    7.6    7.1     6.6    2.4    

DFCF (9.0)   (11.7)  (5.0)   4.8    5.9     6.0     6.8     6.5     5.6     4.9     4.4     3.7     3.1     2.8     2.4     2.1     0.7     

NPV (9.0)   (20.7)  (25.7)  (20.9)  (15.0)  (9.0)    (2.2)    4.3     9.9     14.9   19.3   23.0   26.1   28.9   31.3   33.4   34.1   

Regular Payback 5.8    Years

Discounted Payback 7.0    Years

IRR 23%
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Airport Time from Production Facility Flight/Day 

Bordeaux 75 2 

Nantes 85 2 

Paris 65 6 

Toulouse 70 0.5 

Brives 125 2 
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Years 0 1 2 3 4 5 6 7 8

Current Site - Efficiency per Batch by Brand

FDG 60         60         60         60         60         60         60         60         60         

FCH 17         17         17         17         17         17         17         17         17         

Fdopa 14         14         14         14         14         14         14         14         14         

FPSMA 20         20         20         20         20         20         20         20         20         

Current Site - Production Forecast for existing market - Doses

Total 34,491   35,173    35,869    36,579    37,265    37,967    38,683    39,415    40,163    

Current Site - Production Forecast for existing market - Batches

Total 688       701        715        729        740        753        765        778        791        

Current Full Operational Capacity

Batches 1,440     1,440     1,440     1,440     1,440     1,440     1,440     1,440     1,440     

Efficiency Optimization

% Improvement 0% 5% 15% 25% 35% 45% 55% 55% 55%

Resulting Yield per Brand after Optimization

FDG 60         63         69         75         81         87         93         93         93         

FCH 17         18         20         21         23         25         26         26         26         

Fdopa 14         15         16         18         19         20         22         22         22         

FPSMA 20         21         23         25         27         29         31         31         31         

Resulting Batches to cover current site demand

Total 688       668        622        583        548        519        494        502        510        

New Market Forecast Doses

Total -        25,542    44,699    54,277    60,662    63,855    63,536    63,536    63,983    

Incremental Doses Absorved by Efficiency Optimization

Total -        1,759     5,380     9,145     13,043    17,085    21,276    21,678    22,090    

Incremental Batches to cover New Market

Total -        497        755        802        851        868        835        852        854        

Resulting Total Batches for all doses (Current + New Market)

Batches 688       1,165     1,376     1,385     1,400     1,387     1,328     1,354     1,364     

Installed Capacity Utilization Assessment
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Item Service Life Year 0 Year 1 Year 2 

Project Management (20%) 10         600,000                   -                     -    

Production Line (50%) 10                -            3,600,000          2,400,000  

Quality Control (20%) 10                -              264,000            176,000  

General Infrastructure (20%) 10                -              408,000            272,000  

Total          600,000         4,272,000         2,848,000  
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Functions Year 0 Year 1 Year 2 Year 3 Year 4 and later 

Engineering 0 1 1 1 1 

Quality Control Manager 0 1 1 1 1 

Production Manager 0 1 1 1 1 

Quality Asurance Manager 0 2 2 2 2 

Technician 0 10 10 10 10 

Total Head Counts 0 15 15 15 15 
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KM 
Distance from Site to Customer  Distance from Airports to Customer  

Number of Customers % Number of Customers % 

��✁✁  9 12% 19 25% 

>100 <200 15 19% 34 44% 

✁♦✁✁ 53 69% 24 31% 
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Functions 
Year 

0 
Year 1 Year 2 Year 3 Year 4 

AVG Working Days/Year   240             240             240             240             240  
Doses per day to be transported     -               106             186             226             253  
Doses per Container      5                5                5                5                5  
Number of Container     -                 21              37               45               51  
Cost per Container  (500)           (520)           (536)           (552)           (568) 
Total Container Cost per Day     -          (11,068)       (19,950)       (24,952)       (28,724) 
Total Air transportation     -     (2,656,368)  (4,788,103)  (5,988,549)  (6,893,877) 
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Functions Year 0 Year 1 Year 2 Year 3 
Year 4 and 

later 

Sales Manager 0 2 2 2 2 

Sales Assistant 0 1 1 1 1 

Scientific Affairs 0 1 1 1 1 

Logistic and Planning 0 5 5 5 5 

Customer Services 0 1 1 2 2 
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Years 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Sales

FDG -   5.6   9.5     11.6   12.5   12.1   11.3   11.2   11.1   11.1   11.1   10.9   10.9   10.9   10.7   10.7   -    

FCH -   0.4   0.6     0.7     0.4     0.4     0.2     0.2     0.1    0.1     0.1     0.1     0.1     0.1     0.1    0.1     -    

Fdopa -   0.6   1.0     1.2     2.3     2.3     2.3     2.8     2.7    2.7     2.7     2.7     2.7     2.7     2.6    2.6     -    

FPSMA -   1.7   3.0     3.6     5.1     7.8     10.4   10.4   10.2   10.2   10.2   10.0   10.0   10.0   9.8    9.8     -    

Total Revenue -   8.2   14.1   17.1   20.2   22.7   24.3   24.6   24.2   24.2   24.2   23.7   23.7   23.7   23.2   23.2   -    

Growth Rate 0% 72% 21% 18% 12% 7% 1% -2% 0% 0% -2% 0% 0% -2% 0% -100%

COGS

Materials -   (0.8)   (1.2)    (1.3)    (1.5)    (1.5)    (1.5)    (1.6)    (1.6)    (1.7)    (1.7)    (1.8)    (1.8)    (1.8)    (1.9)    (2.1)    -    

Direct Labor -   (1.3)   (1.4)    (1.4)    (1.4)    (1.5)    (1.5)    (1.6)    (1.6)    (1.7)    (1.7)    (1.8)    (1.8)    (1.9)    (1.9)    (2.0)    -    

Transportation -   (3.9)   (7.0)    (8.8)    (10.1)  (11.0)  (11.3)  (11.6)  (12.0)  (12.4)  (12.8)  (13.1)  (13.5)  (13.9)  (14.4)  (14.8)  -    

Other Production -   (0.4)   (0.6)    (0.6)    (0.7)    (0.7)    (0.7)    (0.7)    (0.8)    (0.8)    (0.8)    (0.8)    (0.8)    (0.9)    (0.9)    (1.0)    -    

Total COGS -   (6.4)  (10.2)  (12.2)  (13.7)  (14.7)  (15.0)  (15.5)  (16.1)  (16.5)  (17.0)  (17.5)  (18.0)  (18.5)  (19.1)  (19.9)  -    

COGS/Sales 0% -77% -72% -71% -68% -65% -62% -63% -66% -68% -70% -74% -76% -78% -82% -86% 0%

Gross Margin -   1.9   3.9    5.0    6.5    8.0    9.3    9.1     8.1    7.6    7.1     6.2    5.7    5.1     4.1    3.3    -    

Gross Margin/Sales 0% 23% 28% 29% 32% 35% 38% 37% 34% 32% 30% 26% 24% 22% 18% 14% 0%

SG&A

Marketing and Sales -   (1.0)   (1.1)    (1.2)    (1.3)    (1.3)    (1.3)    (1.4)    (1.4)    (1.4)    (1.5)    (1.5)    (1.6)    (1.6)    (1.7)    (1.7)    -    

General Administration -   (0.5)   (0.5)    (0.5)    (0.5)    (0.6)    (0.6)    (0.6)    (0.6)    (0.6)    (0.6)    (0.7)    (0.7)    (0.7)    (0.7)    (0.7)    -    

Total SG&A -   (1.5)  (1.6)   (1.7)   (1.8)   (1.8)   (1.9)   (2.0)   (2.0)   (2.1)   (2.1)   (2.2)   (2.3)   (2.3)   (2.4)   (2.5)   -    

SG&A/Sales 0% -19% -11% -10% -9% -8% -8% -8% -8% -9% -9% -9% -10% -10% -10% -11% 0%

EBITDA -   0.3   2.4    3.3    4.7    6.1     7.4    7.2    6.1    5.6    5.0    4.0    3.4    2.8    1.7    0.9    -    

Gross Margin/Sales 0% 4% 17% 19% 23% 27% 30% 29% 25% 23% 21% 17% 14% 12% 7% 4% 0%

D&A -   -   (0.0)    (0.8)    (0.8)    (0.8)    (0.9)    (0.9)    (1.0)    (1.0)    (1.0)    (1.1)    (1.1)    (0.3)    (0.3)    (0.3)    (1.1)    

Tax -   (0.1)   (0.6)    (0.6)    (1.0)    (1.3)    (1.6)    (1.6)    (1.3)    (1.1)    (1.0)    (0.7)    (0.6)    (0.6)    (0.4)    (0.1)    0.3     

EBIT -   0.3   1.8     1.8     2.9    4.0    4.9    4.7    3.8    3.4    3.0    2.2    1.8     1.9     1.1     0.4    (0.8)   

Gross Margin/Sales 0% 3% 13% 11% 14% 17% 20% 19% 16% 14% 12% 9% 7% 8% 5% 2% 0%

D&A add Back -   -   0.0     0.8     0.8     0.8     0.9     0.9     1.0     1.0     1.0     1.1     1.1     0.3     0.3     0.3     1.1     

Operating Cashflow -   0.3   1.8     2.6    3.7    4.8    5.8    5.6    4.8    4.4    4.0    3.2    2.8    2.2    1.4    0.7    0.3    

CAPEX (0.6)   (4.3)   (2.9)    (0.1)    (0.2)    (0.2)    (0.3)    (0.3)    (0.3)    (0.3)    (0.3)    (0.3)    (0.3)    (0.3)    (0.3)    (0.4)    -    

Change in NWC -   (0.4)   (0.5)    (0.2)    (0.3)    (0.3)    (0.3)    0.0     0.2     0.1     0.1     0.2     0.1     0.1     0.2     0.1     0.9     

Free Cash Flow (0.6)  (4.5)  (1.6)   2.3    3.3    4.3    5.2    5.4    4.7    4.2    3.8    3.1     2.6    2.0    1.2    0.5    1.2    

DFCF (0.6)   (4.1)   (1.4)    1.8     2.4     2.9     3.3     3.1     2.6     2.1     1.8     1.3     1.0     0.7     0.4     0.1     0.3     

NPV (0.6)   (4.7)   (6.1)    (4.3)    (1.9)    1.0     4.3     7.5     10.0   12.1   13.9   15.2   16.3   17.0   17.4   17.5   17.9   

Regular Payback 4.8    Years

Discounted Payback 4.8    Years

IRR 39%



�✁✂✄☎✆ ✝✞☎✂✟✂ ✠ ✡☛☞✞✂☞✞✌✍☎ ✎✁✟✂☎✆✂✍✁✌✄☎✆✏ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✕✖✖✍✟☎✗ ✘☞✟☎✏☞☎✂ ✠ ✙✁✄✟☛✏✁✍ ✑✏✟✒☎✆✂✟✄✓ ☛✔ ✚✟✄☛✆✁✍ 

✛✑✏✍☛☞✜✟✏✢ ✣☛✄☎✏✄✟✁✍✤ ✥✟✏✁✏☞✟✁✍ ✁✏✗ ✦✖☎✆✁✄✟☛✏✁✍ ✧★✖✁☞✄ ☛✔ ✕✟✆ ✝✆✁✏✂✖☛✆✄ ☛✏ ✙✌☞✍☎✁✆ �☎✗✟☞✟✏☎ ✔☛✆ ✩✟✁✢✏☛✂✄✟☞ ✪✌✂✟✏☎✂✂✫ ✬✭✮✯ ✰ ✲�  

❈✼✿❂✹❆✹✶✹❇❀❁ ✴✿ ✴✻ ❉✹✻✻✴▲✶✼ ✿✹ ✴❆✼✺✿✴❅❀ ❉✹✿✼✺✿✴✵✶ ❄✴✻❚✻❁ ✾✺❃✹✳✼❄ ❂✴❆❆✼✺ ✹❉❉✹❄✿✾✺✴✿✴✼✻❁ ✵✺❆ ✵✻✻✼✻✻ ✿❂✼ ❅✼✵✻✴▲✴✶✴✿❀ ✵✺❆

❉❄✹❅✴✿✵▲✴✶✴✿❀ ✹❅ ✵ ❉❄✹❖✼❃✿ ✹❄ ✻✿❄✵✿✼❇❀ ✾✺❆✼❄ ❆✴❅❅✼❄✼✺✿ ❃✹✺❆✴✿✴✹✺✻✷ 

❨❂❄✹✾❇❂✹✾✿ ✿❂✼ ❆✼✳✼✶✹❉❈✼✺✿ ✹❅ ✿❂✴✻ ✿❂✼✻✴✻❁ ✵ ✿❂✹❄✹✾❇❂ ✵✺✵✶❀✻✴✻ ✹❅ ✿❂✼ ❈✵✴✺ ✵✻✻✾❈❉✿✴✹✺✻ ✵✺❆ ✼✻✿✴❈✵✿✼✻ ✾✻✼❆ ✴✺ ✿❂✼

❅✴✺✵✺❃✴✵✶ ❈✹❆✼✶ ❂✵✻ ▲✼✼✺ ❃✵❄❄✴✼❆ ✹✾✿✷ ◆✹●✼✳✼❄❁ ✴✿ ✴✻ ✴❈❉✹❄✿✵✺✿ ✿✹ ❄✼❃✹❇✺✴❯✼ ✿❂✵✿ ❄✼✵✶✴✿❀ ✴✻ ❆❀✺✵❈✴❃ ✵✺❆ ✻✾▲❖✼❃✿ ✿✹

❃❂✵✺❇✼✻ ✵✺❆ ✾✺❅✹❄✼✻✼✼✺ ✼✳✼✺✿✻✷ ❑✿ ✴✻ ❉❄✼❃✴✻✼✶❀ ✴✺ ✿❂✴✻ ❃✹✺✿✼▼✿ ●❂✼❄✼ ✻✼✺✻✴✿✴✳✴✿❀ ✵✺✵✶❀✻✴✻ ▲✼❃✹❈✼✻ ❅✾✺❆✵❈✼✺✿✵✶✶❀

❄✼✶✼✳✵✺✿❁ ✵✻ ✴✿ ✵✶✶✹●✻ ✾✻ ✿✹ ✵✺✿✴❃✴❉✵✿✼ ✵✶✿✼❄✺✵✿✴✳✼ ✻❃✼✺✵❄✴✹✻ ✵✺❆ ✾✺❆✼❄✻✿✵✺❆ ❂✹● ❚✼❀ ❅✵❃✿✹❄✻ ❃✵✺ ✴✺❅✶✾✼✺❃✼ ✿❂✼ ❄✼✻✾✶✿✻✷ 

❨❂✼ ❚✼❀ ✵✴❈✴✺❇ ✹❅ ✿❂✴✻ ✻✼❃✿✴✹✺ ✴✻ ✿✹ ❉❄✼✻✼✺✿ ✿❂✼ ❄✼✻✾✶✿✻ ✹❅ ✿❂✴✻ ✵✺✵✶❀✻✴✻❁ ✴✶✶✾✻✿❄✵✿✴✺❇ ❂✹● ❅✴✺✵✺❃✴✵✶ ❉❄✹❖✼❃✿✴✹✺✻ ✵❄✼

❈✹❆✴❅✴✼❆ ●❂✼✺ ✿❂✼ ❈✵✴✺ ❉✵❄✵❈✼✿✼❄✻ ✹❅ ✿❂✼ ❈✹❆✼✶ ✳✵❄❀✷ ❑✿ ●✴✶✶ ❅✹❃✾✻ ✹✺ ✵✺✵✶❀❯✴✺❇ ✿❂✼ ❈✹✻✿ ✻✼✺✻✴✿✴✳✼ ❅✵❃✿✹❄✻❁ ✿❂✹✻✼

✿❂✵✿ ❂✵✳✼ ✿❂✼ ❇❄✼✵✿✼✻✿ ✴❈❉✵❃✿ ✹✺ ✿❂✼ ☎✼✿ ✁❄✼✻✼✺✿ ✂✵✶✾✼ ✵✺❆ ❆✴✻❃✾✻✻ ✿❂✼✴❄ ✴❈❉✶✴❃✵✿✴✹✺✻ ❅✹❄ ❆✼❃✴✻✴✹✺❳❈✵❚✴✺❇ ✵✺❆

❅✴✺✵✺❃✴✵✶ ❈✵✺✵❇✼❈✼✺✿✷ 

✂✼✺✻✴✿✴✳✴✿❀ ✵✺✵✶❀✻✴✻ ❄✼❉❄✼✻✼✺✿✻ ✵✺ ✼✻✻✼✺✿✴✵✶ ❃✹❈❉✶✼❈✼✺✿ ✿✹ ✿❄✵❆✴✿✴✹✺✵✶ ❅✴✺✵✺❃✴✵✶ ✵✺✵✶❀✻✴✻❁ ✵✻ ✴✿ ❇✹✼✻ ▲✼❀✹✺❆ ✻✿✵✿✴❃

❄✼✻✾✶✿✻ ✵✺❆ ✵✶✶✹●✻ ✾✻ ✿✹ ✾✺❆✼❄✻✿✵✺❆ ✿❂✼ ✾✺❆✼❄✶❀✴✺❇ ❆❀✺✵❈✴❃✻ ✹❅ ✵ ❅✴✺✵✺❃✴✵✶ ❉❄✹❖✼❃✿ ✹❄ ✻✿❄✵✿✼❇❀✷ ❑✿✻ ❃✹❄❄✼❃✿ ✵❉❉✶✴❃✵✿✴✹✺

✵✺❆ ✴✺✿✼❄❉❄✼✿✵✿✴✹✺ ❉❄✹✳✴❆✼ ✵ ❄✼✵✶✴✻✿✴❃ ✵✺❆ ❃✹❈❉✶✼✿✼ ✹✳✼❄✳✴✼● ✹❅ ✿❂✼ ✼✺✳✴❄✹✺❈✼✺✿ ✴✺ ●❂✴❃❂ ✴✿ ✹❉✼❄✵✿✼✻❁ ●❂✴❃❂ ●✴✶✶

❃✹✺✿❄✴▲✾✿✼ ✿✹ ❈✵❚✴✺❇ ✻✹✶✴❆ ✵✺❆ ✻✿❄✵✿✼❇✴❃ ❆✼❃✴✻✴✹✺✻✷ ❊✴❇✾❄✼✻ ◗◗ ✵✺❆ ◗❩❁ ❉❄✹✳✴❆✼ ✵ ✻✾❈❈✵❄❀ ✹❅ ✿❂✼ ❄✼✻✾✶✿✻ ✹▲✿✵✴✺✼❆

❅❄✹❈ ✿❂✼ ✻✼✺✻✴✿✴✳✴✿❀ ✵✺✵✶❀✻✴✻ ✹❅ ✿❂✼ ❈✹✻✿ ❄✼✶✼✳✵✺✿ ❅✵❃✿✹❄✻ ✿❂✵✿ ❃✵✺ ▲✼ ✻✿✾❆✴✼❆ ❈✵✿❂✼❈✵✿✴❃✵✶✶❀✷ 

❑✿ ✴✻ ❄✼✶✼✳✵✺✿ ✿✹ ✼❈❉❂✵✻✴❯✼ ✿❂✵✿ ▲✹✿❂ ✵✶✿✼❄✺✵✿✴✳✼✻ ✼▼❂✴▲✴✿ ✵ ✳✼❄❀ ✻✴❈✴✶✵❄ ✻✼✺✻✴✿✴✳✴✿❀ ✿✹ ✿❂✼ ✼▼✵❈✴✺✼❆ ❅✵❃✿✹❄✻❁ ●✴✿❂ ✿❂✼

❈✹✻✿ ✻✴❇✺✴❅✴❃✵✺✿ ✹✺✼✻ ▲✼✴✺❇ ❈✵❄❚✼✿ ❇❄✹●✿❂❁ ❈✵❄❚✼✿ ✻❂✵❄✼❁ ✴✺❅✶✵✿✴✹✺❁ ❆✴✻❃✹✾✺✿ ❄✵✿✼❁ ✵✺❆ ❉❄✴❃✼✷  

❑✿❬✻ ✴❈❉✹❄✿✵✺✿ ✿✹ ❃✶✵❄✴❅❀ ✿❂✵✿ ✿❂✼ ✻✼✺✻✴✿✴✳✴✿❀ ✵✺✵✶❀✻✴✻ ✹❅ ✿❂✼ ❀✴✼✶❆ ✳✵❄✴✵▲✶✼ ✴✻ ✺✹✿ ❄✼✶✼✳✵✺✿ ✿✹ ✿❂✼ ✵✴❄ ✿❄✵✺✻❉✹❄✿✵✿✴✹✺

✻❃✼✺✵❄✴✹❁ ✹❄ ✴✿✻ ✹✾✿❃✹❈✼✻ ●✹✾✶❆ ✶✵❃❚ ❄✼✵✶✴✻❈✷ ❨❂✴✻ ✴✻ ▲✼❃✵✾✻✼ ✿❂✼ ✼▼✴✻✿✴✺❇ ✴❆✶✼ ❃✵❉✵❃✴✿❀ ✴✻ ✵✶❄✼✵❆❀ ▲✼✴✺❇ ✾✿✴✶✴❯✼❆

✾✺❆✼❄ ✿❂✼ ✵✻✻✾❈❉✿✴✹✺✻ ✹❅ ✿❂✴✻ ✻❃✼✺✵❄✴✹❁ ✿❂❄✹✾❇❂ ✿❂✼ ✼✺❂✵✺❃✼❈✼✺✿ ✹❅ ✿❂✼ ❀✴✼✶❆✷ ❋✻ ✵ ❃✹✺✻✼✽✾✼✺❃✼❁ ✿❂✼❄✼ ✴✻ ✵ ✶✴❈✴✿

✿✹ ❂✹● ❈✾❃❂ ✿❂✼ ❀✴✼✶❆ ❃✵✺ ▲✼ ✴❈❉❄✹✳✼❆ � ✴✿ ❃✵✺✺✹✿ ✼▼❃✼✼❆ ❍■■ ✾✺✴✿✻✷ ❨❂✼❄✼❅✹❄✼❁ ✿❂✴✻ ✹❉✼❄✵✿✴✹✺✵✶ ❈✵❄❇✴✺ ✹❅

✴❈❉❄✹✳✼❈✼✺✿ ✼▼✴✻✿✻ ✹✺✶❀ ❅✹❄ ✵ ✶✴❈✴✿✼❆ ✺✾❈▲✼❄ ✹❅ ❀✼✵❄✻✷ 

 

 

�✁✂✄☎❵ ✆✆❜ ♣✯❦❧❞❥❞✠❞❥☎ ✄❦✭❡☎❧❞❧✡ ♥♦♣❞❥✯❧ ✠❧ ✄❞❣ ✟❣✭❦❧☞❤❣❥✭❥❞❤❦ ♣✐✯❦✭❣❞❤ ✁�✂♦✄ 

Penetration Rate

Discount Rate

Inflation Rate

Market Share

Market Growth

16.1 
21.7 

27.6 

41.1 
48.6 

56.8 
27.5 

29.7 
31.9 

36.3 
38.5 

40.7 
54.8 

48.5 
41.6 

25.9 
17.0 

7.3 
49.0 

43.5 
38.6 

30.1 
26.4 

23.1 
32.8 
33.2 
33.7 

34.5 
35.0 
35.4 

10.9 
13.1 

15.4 

20.6 
23.4 

26.5 
13.9 

15.2 
16.5 

19.2 
20.5 

21.9 
37.6 

31.6 
25.0 

17.9 
10.1 

1.6 
(7.6)

23.4 
21.4 

19.5 

16.4 
15.0 

13.7 
17.5 
17.6 
17.7 

18.0 
18.2 
18.3 

+2Sites Scenario Air Transportation
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G&A

Production Labor

Price

29.4 
31.0 

32.5 

35.7 
37.2 

38.8 
33.1 
33.5 
33.8 

34.4 
34.7 
35.0 

34.5 
34.4 
34.2 
34.1 

34.0 
33.8 
33.7 

34.4 
34.3 
34.2 

34.0 
33.9 
33.9 

34.3 
34.2 
34.2 

34.0 
34.0 
33.9 

34.8 
34.5 
34.3 

33.9 
33.7 
33.5 

Non-Production

Labor

Yield

CAPEX

14.1 
15.3 

16.6 
17.9 

19.2 
20.4 

21.7 

18.2 
18.1 
18.0 

17.9 
17.8 
17.7 
17.6 

18.1 
18.0 
18.0 

17.9 
17.8 
17.7 
17.6 

18.0 
18.0 
17.9 

17.9 
17.8 
17.8 
17.8 

18.1 
18.0 
18.0 

17.9 
17.8 
17.7 
17.7 

+2Sites Scenario Air Transportation
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