
 Open access  Journal Article  DOI:10.1109/34.476006

An active testing model for tracking roads in satellite images — Source link 

Donald Geman, Bruno Jedynak

Institutions: French Institute for Research in Computer Science and Automation

Published on: 01 Jan 1996 - IEEE Transactions on Pattern Analysis and Machine Intelligence (IEEE Computer Society)

Topics: Active vision and Statistical model

Related papers:

 
Detection of roads and linear structures in low-resolution aerial imagery using a multisource knowledge integration
technique

 Snakes : Active Contour Models

 New prospects in line detection by dynamic programming

 Automatic finding of main roads in aerial images by using geometric-stochastic models and estimation

 A Computational Approach to Edge Detection

Share this paper:    

View more about this paper here: https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-
1in5bi2yhm

https://typeset.io/
https://www.doi.org/10.1109/34.476006
https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm
https://typeset.io/authors/donald-geman-149izrrp6s
https://typeset.io/authors/bruno-jedynak-1k10g6nrhn
https://typeset.io/institutions/french-institute-for-research-in-computer-science-and-3k6jpcfg
https://typeset.io/journals/ieee-transactions-on-pattern-analysis-and-machine-3qetrrfv
https://typeset.io/topics/active-vision-2cujb5v5
https://typeset.io/topics/statistical-model-hrw71qvh
https://typeset.io/papers/detection-of-roads-and-linear-structures-in-low-resolution-55nxjspq1b
https://typeset.io/papers/snakes-active-contour-models-2cuxgoykah
https://typeset.io/papers/new-prospects-in-line-detection-by-dynamic-programming-1p213cgx82
https://typeset.io/papers/automatic-finding-of-main-roads-in-aerial-images-by-using-5e1j59l8id
https://typeset.io/papers/a-computational-approach-to-edge-detection-t2agw4ph3d
https://www.facebook.com/sharer/sharer.php?u=https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm
https://twitter.com/intent/tweet?text=An%20active%20testing%20model%20for%20tracking%20roads%20in%20satellite%20images&url=https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm
https://www.linkedin.com/sharing/share-offsite/?url=https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm
mailto:?subject=I%20wanted%20you%20to%20see%20this%20site&body=Check%20out%20this%20site%20https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm
https://typeset.io/papers/an-active-testing-model-for-tracking-roads-in-satellite-1in5bi2yhm


HAL Id: inria-00073935
https://hal.inria.fr/inria-00073935

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

An Active Testing Model for Tracking Roads in Satellite
Images

Donald Geman, Bruno Jedynak

To cite this version:
Donald Geman, Bruno Jedynak. An Active Testing Model for Tracking Roads in Satellite Images.
[Research Report] RR-2757, INRIA. 1995. ฀inria-00073935฀

https://hal.inria.fr/inria-00073935
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  




de  r ech er ch e 


INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

An Active Testing Model for Tracking Roads in
Satellite Images

Donald Geman and Bruno Jedynak

N˚ 2757
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➙♠❴✒r❸❬↕❢❤❴☛➙♠➙❥❣➟❢❤❴↔⑨✦✖ ❱❩❡❃r❲❴☛❯❤♣❨❬✭❢❤❣❥❱❩s✛⑨❃❴↔➙➢❬✰②✓❴♦❯❲❯❲❴❙✈❼❚④➩↔②✒➧★✜✓❬➛❯❼➀❴☛r❤❱❨➙♠❦❃❢❤❣♠❱❨s✴❬❪❦✴r❲❱❩➙➷❴☛r⑥❢❛⑨❃❴↔⑨❃❣♠➲➐❭✕✓❴♦❢❤❯❲❴☛r✭➧ ✓✩ ⑧❋❬❪❯❤❢❤❣♠❯
⑨✦✖ ❦❃s✴⑧❀❱❨❣♠s✥❢❛⑨➓❴✒⑨✫➀❴☛⑧❀❬↕❯❤❢✔❧❃❴♦❢⑦⑨✗✖ ❦❃s❃❴↔⑨❃❣❥❯❤❴☛❶♦❢❤❣❥❱❩s✴❣❥s❃❣➟❢❲❣➢❬↕➙❥❴❨❧❊s❃❱❨❦❃r❛r❲❱❨❭❫❭❫❴☛r➤❶✭❬↕⑧❋❬❪❡❃➙❥❴☛r❛⑨✦✖ ❴✷➲q❢❤❯✷❬↕❣❥❯❤❴↔❴☛s✛❢❤❴☛❭❫⑧❃r
❯❼➀❴☛❴☛➙◗❦➓s❃❴✰❯❤❱❨❦❼❢❲❴✌⑧❃❯❲❣♠s❃❶☛❣❥⑧❋❬❪➙♠❴❨❧➓⑧❀❬↕❯♥❴♦➲❼❴☛❭❫⑧❃➙♠❴➛⑨❃❦➼✈❊❦➓⑨✜⑨❃❴✰➙➢❬❫Ï❃❯❸❬❪s❃❶☛❴❨❧❖r❲❦❃❯✒❦❃s❃❴✰⑨❃❣♠r❤❢❸❬❪s❃❶☛❴✰⑨❃❴✰➙✚✖ ❱❩❯❲⑨❃❯❲❴✵⑨➓❴
❶☛❴☛s✥❢⑩➣❊❣❥➙♠❱❩❭✧✓❴✷❢❲❯❤❴☛r✞r✷❬↕s➓r❛❣♠s❊❢❤❴☛❯❤♣❨❴☛s❊❢❤❣♠❱❨s➁❭✛❬❪s❊❦➓❴☛➙♠➙♠❴❨➧
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❬✴➆✒✩✪✯☞✰✱✫✲✭✒✩✪✯☞✰✆r❲✐❊❦❀❬↕❯❲❴✰❱❩s✱❢❤❷❃❴✧❳❩❯❲❱❩❦➓s❃⑨➨❧❖❣❥s✖❢❤❷❃❣❥r❙❶✭❬↕r❲❴✌❣❥s✜r❤❱❨❦❼❢❤❷➓❴☛❯❤s➼Ï❼❯✷❬↕s➓❶☛❴❨➧ ✩ ❢♥❢❤❷❃❴➐r✷❬↕❭❫❴✵❢❤❣♠❭❫❴❨❧
❢❤❷➓❴❛❢❲❯❸❬❪❶❸➣❊❣❥s❃❳✰❬❪➙♠❳❨❱❨❯❤❣♠❢❤❷❃❭ ❣❥➙♠➙♠❦❃r❤❢❤❯✷❬↕❢❤❴☛r④❬✒♣✥❴♦❯❤➜✧❳❨❴☛s❃❴☛❯✷❬↕➙❖❬❪⑧❃⑧❃❯❲❱❊❬↕❶❸❷✾➝✭➞❤❬❪❶♦❢❤❣➟♣✥❴⑩❢❤❴☛r❤❢❤❣❥s❃❳❩➠q➡✺❢❤❱✰❶☛➙➢❬❪r❲r❤❣♠➻➓❶✭❬↕❢❤❣♠❱❨s
❬❪s❃⑨➐❯❤❴☛❶☛❱❨❳❩s➓❣➟❢❤❣❥❱❩s✌⑧➓❯❤❱❨❡❃➙❥❴☛❭❫r✔❧↕➑⑦❷➓❣♠❶❸❷✌❣❥r✶❭❫❱❩❢❤❣♠♣❩❬↕❢❤❴☛⑨✌❡❊➜✰❢❤❷❃❴❛⑧➓❯❤❱❨⑧❀❱❨r❤❣♠❢❤❣♠❱❨s✰❢❤❷❀❬✭❢➤❱❨s❃❴⑩❶✔❬❪s➐❭✛❬↕➣❨❴➤➔❅❬❪r⑥❢✞❬❪s❃⑨
❬❪❶☛❶☛❦❃❯✷❬✭❢❤❴➐⑨❃❴☛❶☛❣❥r❤❣❥❱❩s❃r✴➞➯r❲❣♠❭❫⑧➓➙➟➜➁❡✥➜❼➠✾❬↕r❲➣❊❣❥s❃❳❫❢❲❷❃❴✌❯❲❣♠❳❨❷✥❢❙✐❊❦❃❴☛r❤❢❤❣❥❱❩s➓r✒❣♠s✜❢❤❷❃❴➐❯❤❣❥❳❩❷❊❢✒❱❩❯❲⑨❃❴☛❯✭❧❖➙❥❣♠➣❨❴➛❣❥s✜⑧❋❬❪❯❤➙❥❱❩❯
❳❊❬↕❭❫❴☛r✞r❲❦❃❶❸❷✜❬↕r➐➞❲②④➑✞❴☛s✥❢✉➜✾➺♥❦❃❴☛r❤❢❤❣♠❱❨s❃r❲➠➓➧ ➏ ❴❙❷❋❬☛♣❨❴➛❬❪➙♠r❲❱➐❬❪⑧❃⑧❃➙❥❣♠❴☛⑨✛❢❤❷❃❣❥r❛❭❫❴♦❢❤❷❃❱q⑨✛❢❤❱➐❯❤❴☛❶☛❱❨❳❩s➓❣♠➬☛❣♠s➓❳✌❱❪❢❲❷❃❴☛❯
❢✉➑✫❱❩➳✵⑨❃❣♠❭❫❴☛s❃r❲❣♠❱❨s❋❬❪➙➵❧✺⑨❃❴♦➔→❱❩❯❲❭✛❬❪❡❃➙♠❴✛r❤❷❀❬↕⑧❀❴☛r✭❧✶r❲❦❃❶❸❷➥❬❪r✧❷❀❬↕s❃⑨❃➑⑦❯❲❣➟❢⑥❢❲❴♦s✤sq❦❃❭❫❴☛❯❸❬❪➙♠r✧❬❪⑧❃⑧❀❴✭❬❪❯❤❣❥s❃❳➼❣♠s✏⑧❃❷❃❱❩❢❤❱❩➳
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❱❩➔✶s❋❬↕❢❤❦❃❯❲❴☛➠✬❬↕s❃⑨✱❬❪s➁❣♠s➓❣➟❢❤❣→❬↕➙✶➝❅❱❨❯✬➞➯⑧➓❯❤❣❥❱❩❯❲➠q➡✠⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s✴❱✔♣✥❴☛❯♥❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❴☛r⑦➑⑦❷❃❣♠❶✷❷➁❯❲❴✡✸❋❴☛❶♦❢❤r⑩❢❤❷➓❴↔❣❥s❃❣➟❢❲❣➢❬❪➙
❦❃s➓❶☛❴☛❯⑥❢✷❬↕❣♠s❊❢➸➜➦❬❪❡❀❱❩❦❃❢✛➑⑩❷❃❣♠❶❸❷➒❱❨s❃❴➮❣♠r✬❢❤❯❲❦❃❴❨➧ ➏ ❴✖➑⑦❣♠r❲❷✤❢❤❱✏⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s❃❴✺✹❰❧➤❢❲❷❃❴✜❢❲❯❤❦➓❴✜❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❣♠r✭❧④❱❩s
❢❤❷➓❴✴❡❋❬↕r❲❣♠r✧❱❪➔⑩♣❨❬↕❯❲❣♠❱❨❦❃r➮➞⑥✐q❦❃❴☛r⑥❢❲❣♠❱❨s❃r❲➠✱❱❨❯➮➞➯❢❤❴☛r⑥❢❲r✔➧ ➠➽➝❅③✉s◆❱❨❦❃❯✌❶✭❬❪r❲❴❩❧✶❢❤❷❃❴✴❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❴☛r❫❬❪❯❲❴✛❢❤❷❃❴✴⑧❀❱❨r❤r❲❣♠❡➓➙♠❴
❶☛❱❨s✥❢❤❣❥s❊❦❋❬↕❢❤❣❥❱❩s➓r✶❱❩➔❖❬⑩❯❤❱❊❬↕⑨✰⑧❀❬↕r❲r❲❣♠s❃❳⑩❢❲❷❃❯❤❱❨❦❃❳❨❷➐❬⑦➣qs❃❱✭➑⑦s✌⑧❀❱❨❣♠s❊❢✠❬↕s❃⑨✌❢❤❷❃❴✫❢❤❴☛r❤❢❤r✠❬❪❯❲❴✞❡❋❬↕r❲❴☛⑨✰❱❩s✧➙♠❱❊❶✭❬❪➙q➻➓➙➟❢❲❴☛❯❤r
➔→❱❩❯❙⑨➓❴♦❢❤❴☛❶♦❢❤❣♠s➓❳➁r❲❷❃❱❨❯⑥❢❙❯❤❱❊❬❪⑨✜r❤❴☛❳❨❭❫❴☛s✥❢❲r✔➧ ➡⑩②✫❷❃❴✌❢❤❴☛r❤❢❤r➛❬↕❯❲❴✌⑧❀❴☛❯❤➔→❱❩❯❲❭❫❴☛⑨✜r❲❴☛✐❊❦❃❴☛s❊❢❤❣➢❬❪➙♠➙♠➜✜❬❪s❃⑨➼❬✬⑨➓❴☛❶♦❣❥r❲❣♠❱❩s➮❣♠r
❭✛❬❪⑨❃❴➛➑⑦❷❃❴☛s✱❢❤❷❃❴➐❦❃s➓❶☛❴♦❯❤❢❸❬❪❣♠s❊❢➸➜➼❬❪❡❀❱❨❦❼❢✻✹ ❡❖❴☛❶♦❱❨❭❫❴☛r↔r❤❦✖✼➐❶☛❣♠❴☛s❊❢❤➙➟➜✜r❲❭✛❬↕➙❥➙➵❧❋❣➵➧ ❴❨➧❥❧➓➑⑩❷❃❴☛s➼❱❩s➓❴✌❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❣♠r
➝❅❱❨❯✵r❲❭✛❬❪➙♠➙▲❶☛➙❥❦❃r⑥❢❲❴☛❯✷➡♥⑨➓❱❩❭❫❣❥s❋❬✭❢❲❴☛r↔❢❤❷❃❴❫❦❃⑧❖⑨❋❬✭❢❲❴☛⑨✤➝❅❱❨❯✖➞⑥⑧❀❱❨r⑥❢❲❴☛❯❤❣❥❱❩❯❲➠❊➡♥⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s✱❱❨s✽✹ ❳❩❣♠♣❨❴☛s❮❬❪➙♠➙✶❢❤❷❃❴
❢❤❴☛r❤❢❤r⑦❢❤❱➐⑨❋❬↕❢❤❴❨➧❼③✉s✾❱❩❦➓❯❛❶✭❬↕r❲❴↔❢❤❷➓❣♠r❛❶☛❱❨❯❤❯❲❴☛r❲⑧❀❱❩s➓⑨❃r✞❢❤❱➐➙♠❱q❶✭❬↕➙❥❣♠➬☛❣♠s➓❳✰❢❤❷❃❴❙❯❲❱❊❬↕⑨✛❢❤❱➐⑧❃❣♠➲q❴☛➙◗❬❪❶☛❶♦❦➓❯❸❬❪❶♦➜✥➧

③✉❭❫⑧➓➙♠❣♠❶☛❣♠❢✫❣♠s✬❢❤❷❃❣❥r⑩❬❪⑧❃⑧❃❯❲❱❊❬↕❶❸❷✴❣♠r✫❢❲❷❃❴❙❶☛❱❩s➓❶☛❴☛⑧❼❢⑦❱❩➔✶❬✰⑨❃❴☛❶☛❣♠r❲❣♠❱❨s❫❢❲❯❤❴☛❴❨➱❃❴✭❬❪❶❸❷➁❣♠s❊❢❤❴☛❯❲❣♠❱❨❯✫s➓❱❊⑨❃❴↔❣♠r⑦❬❪r❤r❲❣❥❳❩s❃❴☛⑨
❱❨s❃❴✬❱❩➔✞❢❤❷❃❴✬❢❤❴☛r❤❢❤r✭❧◗❴✭❬❪❶❸❷➽⑨❃❴☛⑧❋❬❪❯⑥❢❲❣♠s❃❳✖❡❃❯✷❬❪s❃❶❸❷❰❯❲❴☛⑧❃❯❲❴☛r❲❴☛s✥❢❤r✧❬➁⑧❀❱❩r❲r❲❣♠❡❃➙❥❴✌❢❲❴☛r⑥❢✌❯❲❴☛r❤⑧❀❱❨s❃r❲❴❨❧✺❬❪s❃⑨➽❴✭❬↕❶❸❷❰❢❤❴☛❯❤➳
❭❫❣❥s❋❬↕➙➷s❃❱q⑨❃❴✵❣❥r⑩❬❪r❤r❲❣♠❳❨s❃❴☛⑨➁❱❨s❃❴➛❱❪➔▲❢❲❷❃❴✵❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❴☛r✭➧❀②✫❷➓❴✰❬❪r❤r❲❣♠❳❨s❃❭❫❴☛s❊❢✞❱❩➔✺❢❤❴☛r❤❢❤r✭❧❋❱❨❯✬➞✉❢❲❴☛r⑥❢❲❣♠s❃❳➐❯❤❦➓➙♠❴❨❧ ➠➐❣♠r
❬❪⑨❋❬❪⑧❼❢❤❣♠♣❨❴♥❣❥s➐❢❤❷❃❴⑩r❲❴♦s➓r❤❴⑦❢❤❷❀❬✭❢✫❢❤❷❃❴♥❶❸❷➓❱❩❣❥❶☛❴♥❱❪➔➨❢❲❷❃❴⑦❢❤❴☛r⑥❢⑦❬↕❢✫❴✭❬❪❶❸❷✬s❃❱q⑨❃❴⑩❭✛❬☛➜✰⑨➓❴☛⑧❀❴☛s❃⑨✬❱❨s❫❢❲❷❃❴⑦❢❤❴☛r❤❢④♣❨❬↕➙❥❦❃❴☛r
❱❨❡❃r❲❴☛❯⑥♣✥❴☛⑨❮❬✭❢✧❬↕➙❥➙✠❢❤❷❃❴✬❬❪s✥❢❤❴☛❶☛❴☛⑨❃❴☛s❊❢✧s❃❱q⑨❃❴☛r✰❬❪➙♠❱❨s❃❳✴❢❲❷❃❴❫r✷❬↕❭❫❴✌❡➓❯❸❬❪s❃❶❸❷✓➧✺②✫❷❃❴✧❢❤❴☛r❤❢❤❣♠s➓❳✾❯❲❦❃➙❥❴✧❣❥r❙❯❤❴☛❳❊❬↕❯❲⑨❃❴☛⑨
❬❪r⑩❬➛❶☛❱q⑨❃❴♥➔→❱❨❯❛❴☎✼❫❶☛❣♠❴☛s✥❢⑩❶☛➙➢❬↕r❲r❲❣➟➻➓❶✭❬↕❢❤❣❥❱❩s➨➧❊③✉⑨❃❴✭❬❪➙♠➙♠➜❨❧❼❢❲❷❃❴✒❶✷❷❃❱❩❣❥❶☛❴↔➑✫❱❨❦❃➙♠⑨✛❡❀❴✒⑨➓❯❤❣♠♣❨❴☛s✴❡❊➜✴❬➛❳❨➙♠❱❩❡❀❬↕➙➷❭❫❴✭❬↕r❲❦❃❯❲❴
❱❩➔⑩❴☎✼❫❶☛❣♠❴☛s❃❶♦➜✥❧▲r❲❦❃❶❸❷✏❬❪r➐❬❪❶❸❷❃❣♠❴♦♣❼❣♠s❃❳✖❢❲❷❃❴✴❭❫❱❩r❤❢✰❬❪❶☛❶☛❦❃❯❸❬↕❢❤❴✴❶☛➙→❬↕r❲r❤❣♠➻➓❴☛❯➛➔→❱❩❯➐❬✖➻❃➲❼❴☛⑨◆❬☛♣✥❴☛❯❸❬❪❳❨❴✛sq❦❃❭✌❡❖❴♦❯➛❱❪➔
❢❤❴☛r❤❢❤r✭❧◗❱❨❯✵❯❲❴✭❬❪❶❸❷❃❣♠s➓❳➁❢❲❷❃❴❫➔❅❬❪r⑥❢❲❴☛r⑥❢✌⑨❃❴☛❶☛❣❥r❤❣❥❱❩s❮❬↕❢✌❬✴➻❃➲❼❴♦⑨➽➙❥❴♦♣❨❴☛➙➤❱❩➔♥❬❪❶☛❶☛❦❃❯❸❬❪❶♦➜✥➧✿✾④❦❃❢✵❢❤❷❃❴☛r❲❴❫❱❨⑧❼❢❤❣❥❭❫❣♠➬✭❬↕❢❤❣♠❱❨s
⑧❃❯❲❱❨❡❃➙♠❴☛❭❫r✠❬❪❯❲❴✞❣♠s✥❢❲❯❸❬❪❶♦❢❸❬❪❡❃➙♠❴❨❧q❬❪s❃⑨✌❣♠s➓r⑥❢❲❴✭❬↕⑨➐❱❩s➓❴❛❦❃r❲❦❋❬❪➙♠➙♠➜➛❶❸❷❃❱q❱❩r❲❴☛r➤r❲❱❩❭❫❴✫❢✉➜q⑧❀❴❛❱❩➔✞➞⑥❳❩❯❲❴☛❴☛⑨❼➜❼➠❙❢❤❴☛r❤❢❤❣❥s❃❳❙❯❤❦➓➙♠❴
❣♠s❮➑⑩❷❃❣♠❶❸❷❰❢❤❷❃❴✛❢❤❴☛r❤❢❤r➐❬❪❯❲❴✬❶❸❷➓❱❩r❲❴☛s◆❱❨s❃❴✴❬↕❢❫❬➁❢❲❣♠❭❫❴❨➧✺②✫❷❃❴✛⑧❃❯❲❣♠s❃❶☛❣❥⑧❋❬❪➙④❴♦➲❃❬❪❭❫⑧❃➙❥❴❫❣♠r✱➞⑥❴♦s❊❢❤❯❲❱❩⑧❊➜❰❢❲❴♦r❤❢❤❣❥s❃❳❨➠❃➱
❬↕❢⑦❴✭❬❪❶❸❷✧t➯❦❃s➓❶♦❢❤❣♠❱❨s✖❶❸❷❃❱❊❱❨r❲❴↔❢❤❷❃❴➛s❃❴♦➲❊❢⑩❢❤❴☛r❤❢⑦❣♠s✾❱❩❯❲⑨❃❴☛❯✞❢❲❱✧❯❲❴☛❭❫❱✭♣❨❴✵❬❪r⑦❭✌❦➓❶❸❷✾❬↕⑨➓⑨❃❣➟❢❤❣❥❱❩s❀❬↕➙➨❦➓s❃❶☛❴☛❯⑥❢✷❬↕❣❥s✥❢➸➜✖❬❪r
⑧❀❱❨r❲r❤❣❥❡❃➙♠❴↔❬❪❡❀❱❨❦❼❢❀✹❮➧

②✫❷➓❴✶r❤❢❸❬❪s❃⑨❋❬❪❯❲⑨↔❶☛❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥❱❩s❙❱❩➔❃⑨❃❴☛❶☛❣♠r❲❣♠❱❨s♥❢❲❯❤❴☛❴☛r➤➝❅❴❨➧ ❳➓➧♠❧☛❣♠s❙❶☛❱❊⑨➓❣♠s❃❳➓❧ ✑ ✩ ❝▲②✒❧✭❬❪s❃⑨❙❭✛❬↕❶✷❷❃❣♠s❃❴✺➙❥❴✭❬↕❯❲s❃❣♠s➓❳❊➡
❣♠r➐❱✪❁❀➳❅➙❥❣♠s❃❴❨❧✠s❃❱❩s➓⑧❋❬❪❯❸❬❪❭❫❴♦❢❤❯❲❣♠❶❨❧✠❬❪s❃⑨◆❡❋❬❪r❲❴☛⑨✏❱❨s ➞➯❢❤❯✷❬❪❣♠s❃❣❥s❃❳✱⑨❀❬✭❢✷❬q➧ ➠✽❂⑩❱✔➑✞❴♦♣❨❴☛❯✭❧✶❣❥s◆❱❩❦➓❯✌➔→❱❨❯❤❭✧❦❃➙➢❬↕❢❤❣♠❱❨s➽❱❪➔
❢❤❯✷❬❪❶❸➣❊❣❥s❃❳❃❧❼❣➟❢❛❣❥r✫❣❥❭❫⑧❀❱❨r❤r❲❣♠❡➓➙♠❴✞❢❤❱✧⑧❃❯❲❴✷➳➵❶☛❱❨❭❫⑧❃❦❼❢❤❴✵❬❪s❃⑨✴r⑥❢❲❱❩❯❲❴✒❢❤❷❃❴↔❴☛s✥❢❤❣❥❯❤❴↔⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✛❢❤❯❲❴☛❴❨➱q❣♠❢✞❷❀❬↕r❛❢❤❱❊❱✧❭✛❬↕s❊➜
❡❃❯✷❬❪s❃❶❸❷❃❴☛r⑩➔→❯❲❱❩❭ ❴✔❬❪❶❸❷❰➝❅❣♠s❊❢❤❴☛❯❲❣♠❱❨❯✷➡✞s❃❱q⑨❃❴❨❧❀❣➟❢♥❣♠r⑦❢❤❱q❱✬⑨❃❴☛❴☛⑧❰➝❅❣➸➧ ❴❨➧♠❧➓❢❤❱❊❱❫❭✛❬❪s✥➜✛❢❤❴☛r❤❢❤r✵❬↕❯❲❴❙s❃❴☛❴☛⑨❃❴☛⑨✖❢❲❱✬❯❲❴✭❬↕❶❸❷
❬✵⑨❃❴☛❶☛❣♠r❲❣♠❱❨s❀➡✷❧❃❬❪s❃⑨❫❢❲❷❃❴↔s❊❦❃❭✌❡❖❴☛❯④❱❩➔➨⑧❖❱❩r❲r❲❣♠❡❃➙❥❴❛♣❨❬❪➙♠❦❃❴☛r✞❱❩➔❃✹★❣♠r✫❴☛s❃❱❨❯❤❭❫❱❨❦❃r✭➧❨③✉s❃r❤❢❤❴✭❬❪⑨➨❧❼❢❤❷❃❴✒❢❤❴☛r❤❢❤❣❥s❃❳✰❯❤❦➓➙♠❴♥❣♠r
❶☛❱❨❭❫⑧❃❦❼❢❲❴♦⑨➁➾❪➚❀➪➸➶➘➹î➚❖➴♦➱♦❴✭❬❪❶❸❷✰s❃❴♦➑❰➻❋➙➟❢❤❴☛❯✺❣♠r◗❶❸❷❃❱❨r❤❴☛s✰⑨❃❦➓❯❤❣❥s❃❳✞❢❤❷➓❴✞❬❪❶♦❢❤❦❋❬❪➙✥❢❲❯❸❬❪❶❸➣❊❣❥s❃❳♥❡❋❬❪r❲❴☛⑨✵❱❨s❙❢❤❷➓❴④⑧❋❬❪❯❤❢❤❣♠❶☛❦❃➙→❬↕❯
➻➓➙♠❢❤❴☛❯➤❯❲❴☛r❤❦➓➙➟❢❤r➤⑧❃❯❲❴♦♣❼❣♠❱❨❦❃r❤➙♠➜➛❴☛s❃❶☛❱❨❦❃s❊❢❤❴☛❯❲❴♦⑨❄✶❊❣♠s➐❱❪❢❲❷❃❴☛❯➤➑✞❱❩❯❲⑨❃r✭❧❪➑✞❴⑦❱❨s❃➙♠➜✌❶♦❱❨❭❫⑧❃❦❃❢❤❴✞❢❤❷➓❴⑦❡➓❯❸❬❪s❃❶❸❷❫❱❩➔➷❢❤❷❃❴⑦❢❤❯❲❴☛❴
❢❤❷❀❬✭❢❙❣♠r↔s❃❴☛❴☛⑨❃❴☛⑨✱➔➢❱❨❯✒❢❤❷❃❴✌⑨❀❬✭❢❸❬✴❬↕❢↔❷❀❬↕s➓⑨➨➧❀③✉s✱➔❅❬↕❶♦❢✭❧❖❢❤❷➓❴➐❬❪❭❫❱❩❦❃s❊❢✒❱❩➔✶❢❲❣♠❭❫❴✵s➓❴♦❶☛❴☛r❲r✷❬↕❯❤➜✖❢❤❱✴⑧❀❴☛❯❤➔➢❱❨❯❲❭✃❢❤❷❃❴
❢❤❴☛r❤❢❤r❫❣❥r❫r❤❭✛❬❪➙♠➙✫❶☛❱❩❭❫⑧❀❬↕❯❲❴☛⑨➽❢❤❱❮⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s➓❣♠s❃❳✖❢❲❷❃❴✤➞⑥❯❤❣❥❳❩❷❊❢❤➠➮❢❤❴☛r❤❢❫❢❤❱❮⑧❀❴☛❯⑥➔→❱❨❯❤❭✖➧➤➩♥s➽❢❲❷❃❴✖❱❪❢❲❷❃❴☛❯❫❷❋❬❪s❃⑨➨❧

✎☛✎ ö❆❅✭ÿ✓✂✝✆✓✂



❵ �✂✁☎✄❛➴☎✦✬✗❪➚ ✗❪➚ ✎✝✆✞✁✠✟➓➴ ✎☛✡❩➚✤✗ ✙

❶☛❱❨❭❫⑧❋❬❪❯❤❴☛⑨➁❢❤❱❫❭✛❬✭➲❼❣♠❭✌❦➓❭ ➙♠❣❥➣❩❴☛➙❥❣♠❷❃❱q❱❊⑨➁❴☛r❤❢❤❣❥❭✛❬✭❢❲❣♠❱❨s➨❧❊❢❲❷❃❴✰s❊❦❃❭✧❡❀❴☛❯❛❱❩➔▲❢❤❴☛r❤❢❤r↔❬❪❶♦❢❤❦❋❬❪➙♠➙➟➜➁⑧❀❴☛❯❤➔→❱❩❯❲❭❫❴☛⑨✴❦❃s❊❢❤❣♠➙
❬✌⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✴❣♠r✞❭✛❬❪⑨❃❴✒❣❥r✞❴♦➲q⑧❀❱❨s❃❴☛s✥❢❲❣➢❬❪➙♠➙➟➜✴r❤❭✛❬❪➙♠➙➸➧

➩♥❦❃❯✛❬❪⑧❃⑧❃❯❲❱❊❬↕❶❸❷➒❣❥r❫❭❫❱❊⑨➓❴♦➙♠➳❅❡❀❬↕r❲❴☛⑨✤❯❸❬↕❢❤❷❃❴☛❯➐❢❲❷❋❬❪s➒s❃❱❩s➓⑧❋❬❪❯❸❬❪❭❫❴♦❢❤❯❲❣♠❶❨➧✌☞⑩r❤❦❋❬❪➙♠➙♠➜✥❧▲❢❤❷➓❴➁❢❲❴♦r❤❢❤❣❥s❃❳❰❯❲❦❃➙❥❴➁❣♠r
❶☛❱❨❭❫⑧❃❦❼❢❲❴♦⑨✬➔→❯❤❱❨❭ ❢❤❷➓❴❫➴☎✦✞✍❀➹ ✓✷➹ ✁ ✗❩➶✏✎↕➾❪➹→➚ ✄ ✎❪➹✝✠ ✄ ✓♦➹✒✑✔✓ ✄ ➹➵➾❪➚➛❱❩➔✓❢❲❴♦r❤❢❤r⑩❳❨❣➟♣✥❴☛s ✹❮❧q⑨➓❴☛❯❤❣♠♣❨❴☛⑨✛➔→❯❤❱❨❭❐❢❤❯✷❬↕❣❥s❃❣♠s➓❳➛⑨❀❬✭❢✷❬
➝❅r✷❬❪❭❫⑧❃➙♠❴♥❯❲❱❊❬↕⑨➓r✷➡❛❬↕s❃⑨➁➑⑦❣➟❢❲❷❃❱❨❦❼❢⑦❯❲❴♦➔➢❴☛❯❲❴☛s❃❶☛❴✵❢❤❱✬❬✰❭❫❱q⑨❃❴☛➙➵➧q③✉s❃r❤❢❤❴✭❬❪⑨➨❧❋❣♠s➁❱❨❦❃❯❛❶✭❬❪r❲❴❨❧❃❢❤❷❃❴☛❯❲❴❙❣♠r♥❬✰r❤❢❸❬↕❢❤❣♠r❤❢❤❣❥❶✭❬↕➙
❭❫❱q⑨❃❴☛➙➓➔➢❱❨❯✫❢❤❷❃❴♥⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s✧❱❩➔➨❢❤❷❃❴♥❢❤❴☛r❤❢❤r✞❳❩❣♠♣❨❴☛s✬❢❤❷❃❴♥❯❲❱❊❬↕⑨❫⑧❃➙→❬↕❶☛❴☛❭❫❴☛s❊❢✔❧✜✹❰❧✥➑⑩❷❃❣♠❶❸❷✬❣♠s✥♣✥❱❨➙➟♣❨❴☛r❛❬↕r❲r❲❦❃❭❫⑧❼➳
❢❤❣❥❱❩s➓r✵❱❩➔✞❶☛❱❨s❃⑨➓❣➟❢❤❣❥❱❩s❋❬❪➙➤❣♠s➓⑨❃❴☛⑧❀❴☛s❃⑨❃❴☛s➓❶☛❴✴❬❪s❃⑨➼r❲⑧❋❬↕❶☛❴❫❣❥s✥♣❨❬❪❯❤❣→❬↕s➓❶♦❴❨➧ ✩ r➛❬✴❯❲❴☛r❲❦❃➙➟❢✔❧➷➑✫❴✬s❃❴☛❴☛⑨❰❱❨s❃➙➟➜✱r❲⑧❀❴☛❶☛❣➟➔➢➜
❢✉➑✫❱✕✓q➚❋➹✝✆✪✗✔✓✷➹ ✗ ✄ ➴➤⑨❃❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s❃r✭➱✥❢❤❷➓❴↔❢❤❴☛r⑥❢⑩❯❤❴☛r❲⑧❀❱❨s❃r❲❴⑩➔→❱❩❯✬➞➯❡❀❬↕❶❸➣q❳❨❯❤❱❨❦❃s❃⑨➓➠❫❬❪s❃⑨✛➔→❱❩❯✬➞⑥❯❤❱❊❬❪⑨➨➧ ➠✧②✫❷➓❴♦r❲❴↔❢✉➑✫❱
⑨❃❴☛s➓r❤❣♠❢❤❣♠❴☛r⑩❬❪❯❲❴✒❴✭❬❪r❤➜❫❢❤❱✌➙♠❴✭❬❪❯❲s✬➔→❯❲❱❨❭➫❣♠❭✛❬❪❳❩❴⑩⑨❋❬↕❢❸❬❼❧❀❬↕➔➢❢❤❴☛❯❛➑⑩❷❃❣♠❶❸❷✬❢❤❷❃❴❙r❤➜❼r⑥❢❤❴☛❭ ❣♠r✫➔→❦❃➙♠➙♠➜✬⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s❃❴☛⑨✛❭✛❬✭➳
❢❤❷➓❴☛❭✛❬✭❢❲❣♠❶✭❬↕➙❥➙➟➜✥➧ ✩ r➛❬✴❯❤❴☛r❲❦❃➙♠❢✔❧❖➑✞❴✌❶✭❬❪s➮➔➢❱❨❯❲❭✌❦❃➙➢❬↕❢❤❴✌❢❤❷❃❴➐⑧❃❯❲❱❩❡➓➙♠❴☛❭★❱❪➔❛❭❫❣❥s❃❣♠❭❫❣❥➬☛❣♠s❃❳✌❴☛s❊❢❤❯❲❱❩⑧❊➜✱❣♠s➮❴♦➲q⑧❃➙❥❣♠❶☛❣➟❢
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❳❨❴☛❱❩❳❨❯✷❬↕⑧❃❷➓❣♠❶✭❬❪➙❖❣♠s❃➔→❱❩❯❲❭✛❬✭❢❲❣♠❱❨s✧⑨➓❣♠r❲⑧❃➙➢❬☛➜✥❴☛⑨✬❡✥➜✛❬❪s✬❣♠❭✴❬↕❳❨❴❛❶☛❱✭♣❨❴☛❯❲❣♠s➓❳✌❬❪s✴❬❪❯❲❴✭❬❙❱❩➔▲❬❪❡❀❱❨❦❼❢❛❵✼✻✡✩✪✩✒✩➮➣q❭✾✽⑩❣♠r④❴☛s❃➳
❱❨❯❤❭❫❱❨❦❃r✭❧❪❬❪s❃⑨✌❢❤❷❃❴✞⑨❋❬↕❢❸❬❪❡❋❬❪r❤❴⑦❱❪➔➨❬☛♣❨❬↕❣❥➙➢❬❪❡❃➙♠❴✫❣♠❭✛❬❪❳❩❴☛r✶❣♠r▲❳❨❣♠❳❊❬↕s❊❢❤❣♠❶⑦❬❪s❃⑨✌❳❨❯❲❱✔➑⑩❣♠s❃❳➓➧✒✤▲➲❃❬❪❭❫⑧❃➙♠❴☛r✺❱❩➔❖❴♦➲❊❢❤❯✷❬❪❶♦❢❤❴☛⑨
r❲❦❃❡❼➳➵❣♠❭✛❬❪❳❨❴♦r❛❬❪❯❤❴♥⑧➓❯❤❴☛r❲❴☛s✥❢❲❴☛⑨✛❣❥s✴Ï◗❣❥❳❩❦➓❯❤❴☛r↔➂❨❧❖➂↕❻➛❬↕s➓⑨✱➂✭➄❼➧❃Ï❃❱❩❯⑦❬❪s✥➜✬r❲⑧❀❴☛❶☛❣➟➻❋❶♥❦❃r❲❴❨❧qr❲❦❃❶❸❷✾❬❪r✞❶✭❬↕❯❤❢❤❱❨❳❩❯✷❬❪⑧❃❷✥➜✥❧
❦❃❯❲❡❋❬❪s➁⑧➓➙➢❬↕s➓s❃❣♠s➓❳❃❧❋❱❩❯⑩❯❲❴☛r❤❱❨❦❃❯❲❶☛❴❙❭✛❬↕s❀❬↕❳❨❴☛❭❫❴☛s✥❢✔❧q❢❤❷➓❴✵❯✷❬♦➑ ⑨❋❬↕❢❸❬✧❭✌❦❃r❤❢⑦❡❀❴❙❶☛❱❨s✥♣✥❴☛❯❤❢❤❴☛⑨✜❣♠s❊❢❤❱➐❭❫❴✭❬↕s❃❣❥s❃❳❩➔➢❦➓➙
➝❅r❲❴☛❭✛❬❪s✥❢❤❣❥❶↕➡➤❣♠s❼➔→❱❨❯❤❭✛❬↕❢❤❣♠❱❨s➨➧❼②✞❷❃❣♠r❛❢❸❬❪r❤➣✛❣♠r✞❦❃r❲❦❋❬❪➙♠➙➟➜✬➙❥❱❩s➓❳➐❬↕s➓⑨✴❢❤❴☛⑨➓❣♠❱❩❦➓r✞➔→❱❩❯✒❬✌❷❊❦❃❭✛❬❪s✛❱❩⑧❀❴☛❯✷❬✭❢❲❱❩❯✭➧
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❣♠s✤❯❲❴☛❭❫❱❪❢❲❴☛➙➟➜❰r❲❴☛s❃r❤❴☛⑨✤❣♠❭✛❬❪❳❨❴☛r✔➧✠②✫❷➓❣♠r✧➑✫❱❨❯❤➣➽❣❥r❫❬❪❣♠❭❫❴☛⑨✤❬↕❢❫⑧❃❯❤❱✭♣❼❣♠⑨❃❣❥s❃❳➼❬❪r❲r❤❣❥r⑥❢✷❬↕s➓❶☛❴➁❣♠s✏❢❤❷❃❴✜❬↕❦❃❢❤❱❩❭✛❬↕❢❤❣❥❶
❴♦➲q❢❤❯❸❬❪❶♦❢❤❣❥❱❩s➮❱❪➔④❯❲❱❊❬↕⑨➓r✔➧➨②✞❷❃❴☛r❲❴➐❬↕❯❲❴✰⑧❃❯❲❱❩❡❀❬↕❡➓➙➟➜➁❢❲❷❃❴✌❭❫❱❨r⑥❢✒❴✭❬❪r❲❣♠➙➟➜✖❣♠⑨❃❴☛s❊❢❤❣➟➻❋❴☛⑨✜❭✛❬↕s❃➳❅❭✛❬❪⑨❃❴✵r❤❢❤❯❲❦❃❶♦❢❲❦❃❯❲❴♦r↔❣♠s
✈❼❚④➩↔②➥❣❥❭✛❬↕❳❨❴☛r✔❧❃❬✭❢⑦➙❥❴✭❬↕r❤❢✞➔→❱❩❯⑩❭✛❬✭t➯❱❨❯✞❷❃❣♠❳❨❷✥➑⑦❬♦➜❼r✵✶❃r❤❴☛❴✵❬↕❳❊❬↕❣❥s✖Ï◗❣❥❳❩❦➓❯❤❴☛r↔➂❨❧✓➂↕❻✰❬↕s➓⑨➼➂✭➄q➧

❿⑩❴☛r❲⑧❃❣♠❢❤❴↔❢❤❷❃❣❥r❛❴☎❁❖❱❨❯⑥❢✭❧❼❢❤❷❃❴☛❯❲❴❙❣♠r❛s➓❱✧r❲❱❩➔❥❢✉➑❛❬❪❯❲❴↔r❲❦ ✼❫❶☛❣♠❴☛s❊❢❤➙➟➜❫❯❲❴☛➙♠❣➢❬❪❡❃➙❥❴♥➔→❱❩❯⑦⑧❃❯✷❬↕❶♦❢❤❣❥❶✭❬↕➙◗❦❃r❲❴❨➧❋②✫❷❃❣♠r✞❭❫❣❥❳❩❷❊❢
r❲❴☛❴☛❭ ➙♠❴☛r❲r✵r❲❦❃❯❲⑧❃❯❲❣♠r❲❣♠s➓❳✴❬↕➔❥❢❲❴☛❯➛➙❥❱❊❱❨➣❊❣❥s❃❳✖❬↕❢✌Ï◗❣❥❳❩❦➓❯❤❴✾➂❩❧➨➑⑩❷❃❣♠❶✷❷➮r❲❷❃❱✭➑⑦r➛❦❃r❙❢❲❷❋❬↕❢✵❢❤❷➓❴✜➶➟➾ ✁ ✗❩➶➨r❲⑧❀❴☛❶♦❢❤❯✷❬↕➙✫❬❪s❃⑨
❳❨❴☛❱❩❭❫❴♦❢❲❯❤❣❥❶✬❶❸❷❋❬❪❯✷❬↕❶♦❢❤❴☛❯❲❣♠r❤❢❤❣❥❶☛r✧❱❩➔❙✈❼❚④➩↔②❐❯❲❱✥❬❪⑨❃r➐❬❪❯❲❴✴❱❪➔➢❢❤❴☛s✤s❃❱❩❢➐r❲❦ ✼❫❶☛❣♠❴☛s❊❢❤➙➟➜❰⑨❃❣❥r⑥❢❲❣♠s❃❶♦❢❲❣➟♣✥❴✬❢❲❱➼r❤❴☛⑧❀❬↕❯✷❬✭❢❲❴
❢❤❷➓❴☛❭★➔→❯❤❱❨❭ ❡❀❬↕❶❸➣q❳❩❯❲❱❨❦❃s❃⑨❮r⑥❢❤❯❲❦❃❶♦❢❲❦❃❯❲❴☛r✔➧✶➝➸②✫❷➓❣♠r❙⑧❋❬❪❯❤❢❤❣♠❶☛❦❃➙→❬↕❯❙❣❥❭✛❬↕❳❨❴✌❣♠r❙s➓❱❪❢✰r❤⑧❀❴☛❶☛❣→❬↕➙ ✶➷r❲❴☛❴❨❧❖➔→❱❨❯✰❴✷➲➓❬❪❭❫⑧❃➙♠❴❨❧
❢❤❷➓❴✱⑨❃❣❥r❲❶♦❦➓r❤r❲❣♠❱❨s➒❣♠s ✳ ❵ ✩✵✴✉➧ ➡✬②✫❷❃❴✜r✷❬❪❭❫❴✾⑨➓❣ ✼❫❶☛❦❃➙➟❢✉➜➥❬❪❯❤❣❥r❲❴♦r✬➑⑦❣♠❢❤❷ ✜◗❬↕s➓⑨❃r❸❬↕❢✖②❛⑤ ❣♠❭✛❬❪❳❩❴☛r✭❧✠❴♦♣✥❴☛s➦➑⑦❷❃❴☛s
❶☛❱❨❭✌❡❃❣♠s➓❣♠s❃❳❫❬↕➙❥➙✓r❲❴♦♣❨❴☛s✜r❲⑧❀❴☛❶♦❢❤❯✷❬↕➙◗❡❋❬❪s❃⑨❃r✵✶❀r❤❴☛❴✕✳➘❾✧✴✉➧❃③✉s✜❱❩❢❤❷➓❴☛❯⑩➑✫❱❨❯❤⑨➓r✔❧➓❢❤❷❃❴➛⑧❃❯❲❱❩❡➓➙♠❴☛❭ ❱❩➔➤❯❤❱❊❬❪⑨➁❴♦➲❊❢❤❯✷❬❪❶♦❢❤❣♠❱❨s
❣♠r⑦❭❫❱❩❯❲❴✻☛✥➶➟➾✳✑✘✗❩➶✥❢❲❷❋❬↕s✾❣➟❢❛❭❫❣♠❳❨❷✥❢⑦❬✭❢⑦➻➓❯❲r⑥❢⑩❬❪⑧❃⑧❀❴✭❬❪❯✔➧
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r❲❭✛❬↕➙❥➙✥s❃❴☛❣♠❳❨❷❊❡❖❱❩❯❲❷❃❱q❱❊⑨✌r❲❦❃❯❲❯❲❱❩❦❃s➓⑨❃❣♠s➓❳❛❢❲❷❃❴✫❢❸❬❪❯❤❳❨❴♦❢✠⑧➓❣➟➲q❴☛➙➸➧ ✑④➙→❬↕r❲r❲❣♠❶✭❬❪➙❊❣♠❭✴❬↕❳❨❴➤⑧❃❯❲❱❊❶☛❴☛r❲r❤❣❥s❃❳⑩❢❤❴☛❶❸❷➓s❃❣♠✐q❦❃❴☛r✶➑✫❴☛❯❲❴
❢❤❯❲❣♠❴☛⑨✓❧↕r❲❦❃❶✷❷➐❬↕r✠❳❨❴☛s❃❴☛❯❤❣❥❶✞❴☛⑨❃❳❩❴✞⑨➓❴♦❢❤❴☛❶♦❢❤❱❨❯❤r⑦➝✚✳➟➂✔➃ ✴➸❧✖✳➘➄❨❾✵✴➸❧ ✳ ❵q❾✏✴❅➡❸❧➨➞⑥❶☛❯❤❴☛r❤❢✶⑨❃❴♦❢❲❴☛❶✷❢❲❱❩❯❲r❲➠✰➝✚✳ ➄✵✴❅➡❸❧✥❬❪s❃⑨✌❭❫❱❨❯❲⑧❃❷❃❱❨➙♠❱❨❳❨❣➟➳
❶✭❬❪➙❼❱❩⑧❀❴☛❯✷❬✭❢❲❱❩❯❲r✫➝✘✳ ✭✵✴✉❧✖✳➟➂✵✩✵✴✉❧☞✳➟➂☛❵✪✴➸❧☞✳ ❵✜✩ ✴î➡✷➧✒✑✫❱❩❭❫⑧❀❬↕❯❲❣♠r❲❱❨s❃r✺❬❪❭❫❱❩s➓❳❛❢❲❷❃❴☛r❲❴✫❭❫❴♦❢❲❷❃❱❊⑨➓r▲❬❪⑧❃⑧❀❴✭❬❪❯✠❣♠s ✳➟➂☛❵✔✴❋❬❪s❃⑨ ✳ ❵ ✩✵✴✉➧
➩♥⑧❀❴☛❯✷❬✭❢❲❱❩❯❲r✵⑨➓❴☛⑨❃❣♠❶✭❬↕❢❤❴☛⑨➼❢❲❱➁❢❲❷❃❴✬❴♦➲q❢❤❯✷❬↕❶♦❢❤❣❥❱❩s❮❱❪➔❛❯❲❱❊❬↕⑨❃r✵➑✫❴☛❯❲❴✛❬↕➙❥r❲❱➁⑨❃❴♦♣✥❴☛➙♠❱❨⑧❀❴☛⑨➨❧◗r❲❦❃❶❸❷❮❬❪r➛❢❤❷❃❴❫r❲❱❩➳❅❶✭❬❪➙♠➙♠❴☛⑨
➞❲❿⑩❦➓⑨❋❬✭➳✉❝❛❱✥❬❪⑨❼➳➯➩♥⑧❀❴☛❯❸❬↕❢❤❱❨❯❲➠➛❣❥s✺✳➘➃✵✴✉➧❊⑤➁❱❨❯❤❴⑩❯❲❴☛❶☛❴☛s✥❢❤➙♠➜✥❧❊r⑥❢✷❬✭❢❲❣♠r❤❢❤❣♠❶✭❬❪➙➓❶☛➙→❬↕r❲r❲❣➟➻➓❴☛❯❲r✫❬❪s❃⑨❫s❃❴☛❦❃❯✷❬❪➙➓s➓❴♦❢➸➑✫❱❨❯❲➣❊r✫❷❋❬☛♣❨❴
❡❀❴☛❴☛s✖❬❪⑧❃⑧➓➙♠❣♠❴☛⑨✾❬❪s❃⑨➁❶☛❱❨❭❫⑧❋❬❪❯❤❴☛⑨❄✶qr❲❴☛❴✬✳ ❾✏✴✉➧

②✫❷➓❴➁❬❪❶♦❢❤❦❋❬❪➙❛❳❨❯❲❴♦➜❰➙♠❴♦♣❨❴☛➙✫♣❨❬❪➙♠❦❃❴☛r➐❱❩s❮❢❤❷➓❴✴❭✛❬↕❣❥s❰❯❲❱✥❬❪⑨❃r➐❬❪❯❲❴✴s❃❱❪❢✌❣❥s❼➔→❱❩❯❲❭✛❬↕❢❤❣➟♣✥❴✬❣❥s❰❢❲❷❃❴✴r❤❴☛s➓r❤❴✬❢❤❷❋❬↕❢
❯❲❱✥❬❪⑨❃r✧⑨❃❱✜s❃❱❩❢❫❬❪⑧❃⑧❀❴✭❬❪❯✌r⑥➜❼r❤❢❤❴☛❭✛❬✭❢❲❣♠❶✭❬❪➙♠➙➟➜➼❡❃❯❲❣♠❳❨❷✥❢❤❴☛❯✰❱❨❯✌⑨❋❬❪❯❲➣❩❴☛❯✰❢❲❷❋❬↕s◆❢❤❷❃❴✴r❲❦❃❯❲❯❤❱❨❦❃s➓⑨❃❣♠s❃❳✖❡❋❬❪❶❸➣q❳❩❯❲❱❩❦➓s❃⑨➨➧
②✫❷➓❣♠r↔❣♠r❙❴♦♣q❣❥⑨❃❴☛s✥❢✵❦❃⑧❖❱❩s➼❴♦➲➓❬↕❭❫❣❥s❃❣♠s❃❳➐❢❲❷❃❴➐⑨❋❬✭❢✷❬q➧ ✩ ➙➟❢❤❷❃❱❨❦❃❳❨❷✱❱❨❦❃❯❙❭❫❴♦❢❲❷❃❱❊⑨➮❣♠r❙❳❨➙♠❱❨❡❋❬❪➙➵❧❀➑✞❴➐❬↕➙❥r❤❱✴❴☛❭❫⑧❃➙❥❱✭➜
➙♠❱q❶✭❬↕➙✫❱❨⑧❀❴☛❯❸❬↕❢❤❱❨❯❤r✬➝✉✈q❴☛❶♦❢❤❣♠❱❨s❮③ ✖♥➳ ✑❛➡✚✶▲❷❃❱✭➑✞❴♦♣❨❴☛❯✭❧◗❣❥s➼❶☛❱❩s❊❢❤❯✷❬↕r❤❢✰❢❤❱✜❭❫❱❨r⑥❢✵❱❩➔❛❢❤❷➓❴❫➑✞❱❩❯❲➣✱❶☛❣♠❢❤❴☛⑨➽❬❪❡❀❱✭♣❨❴❨❧✺➑✞❴
❷❋❬☛♣✥❴❛❶❸❷❃❱❨r❲❴☛s➁➹→➚ ✆✪✗✔✓✷➹ ✗❪➚ ✄ ❱❨⑧❀❴☛❯❸❬↕❢❤❱❨❯❲r✔❧❨❡❋❬↕r❲❴☛⑨➐❱❩s➓➙➟➜➛❱❨s✟✓❲➴☛➶ ✗ ✄ ➹✝✆❪➴✶❡➓❯❤❣❥❳❩❷❊❢❤s❃❴☛r❲r✭❧❪❯❤❴♦❢❤❦➓❯❤s➓❣♠s❃❳✒❢❤❷❃❴⑦r❸❬❪❭❫❴✞❯❲❴♦r❲❦❃➙♠❢
❦❃s➓⑨❃❴☛❯⑩❬❪s✥➜✴➙♠❣♠s➓❴✭❬↕❯✞❢❲❯❸❬❪s❃r❤➔→❱❩❯❲❭✛❬↕❢❤❣♠❱❨s✬❱❩➔✺❢❤❷❃❴❙❳❨❯❲❴✷➜✛➙♠❴♦♣❨❴☛➙❥r✔➧

✎✄✏✑✎✄✏✑✎ ✗ ✫ Õ ➈✺➌✢✫ ✪❇Ñ ➊✖✕ Õ Ö◗➉
②✫❷➓❴➤❭❫❱❩r❤❢➨❱❪➔➢❢❤❴☛s❼➳➵❶☛❣➟❢❲❴☛⑨➛⑧❀❬↕⑧❀❴☛❯✶❬❪❡❀❱❩❦❃❢◗❯❲❱✥❬❪⑨✵❴♦➲q❢❤❯✷❬↕❶♦❢❤❣❥❱❩s➛❣♠r✺Ï✺❣♠r❲❶❸❷❃➙♠❴☛❯➨❴♦❢✶❬↕➙➵➧☞✳➟➂❩➂✡✴➸➧↕②✫❷➓❴✫❬↕❦❼❢❲❷❃❱❨❯❤r◗⑧❃❯❲❴☛r❤❴☛s❊❢▲❬
☛❨➶♠➾✳✑✘✗❩➶❨➔→❱❩❯❲❭✌❦❃➙→❬✭❢❲❣♠❱❨s❫❱❪➔◗❢❤❷❃❴↔❯❤❱❊❬❪⑨✬⑧❃❯❲❱❨❡❃➙♠❴☛❭ ❣❥s✥♣✥❱❩➙♠♣q❣❥s❃❳✧❬❙❳❨❯✷❬↕⑧➓❷✴❱✔♣✥❴☛❯✫❢❤❷❃❴↔⑧❃❣➟➲❼❴☛➙❖➙→❬✭❢❤❢❤❣♠❶☛❴❨➧➓②✫❷❃❴⑩♣✥❴☛❯⑥❢❲❣♠❶☛❴☛r
❬❪❯❤❴✾❬❪r❲r❤❣❥❳❩s❃❴☛⑨◆➑✫❴☛❣♠❳❨❷✥❢❲r✧❦➓r❤❣❥s❃❳✱➙❥❱❊❶✭❬❪➙❛❱❨⑧❀❴☛❯❸❬↕❢❤❱❨❯❲r❫❬❪s❃⑨➽❢❲❷❃❴☛❯❤❴✾❣♠r➐❬✜❶☛❱❩❯❲❯❲❴☛r❤⑧❀❱❨s❃⑨➓❣♠s❃❳➮❶☛❱❩r❤❢➐➔➢❦➓s❃❶♦❢❤❣♠❱❨s✤❱❩s
⑧❋❬↕❢❤❷➓r✞❢❤❷❃❯❲❱❨❦❃❳❨❷✬❢❲❷❃❴↔❳❩❯✷❬↕⑧➓❷ ✶q⑨❃➜qs❋❬❪❭❫❣♠❶⑩⑧❃❯❲❱❨❳❩❯✷❬❪❭❫❭❫❣♠s❃❳↔❣♠r✞❦❃r❲❴☛⑨✛❢❤❱✰➻❋s❃⑨❫❢❲❷❃❴❙⑧❋❬↕❢❤❷✛➑⑦❣➟❢❲❷✬❭❫❣❥s❃❣♠❭✛❬❪➙❃❶☛❱❨r⑥❢
❡❀❴♦❢✉➑✫❴☛❴☛s✛❢➸➑✞❱➛r❲⑧❀❴☛❶☛❣➟➻❋❴☛⑨✬s❃❱q⑨❃❴☛r✭➧❃②✞❷❃❣♠r✫❭❫❱❊⑨❃❴☛➙➓➑❛❬❪r✞❴♦➲❊❢❲❴☛s❃⑨❃❴☛⑨✛❢❤❱✰❣♠s➓❶☛❱❩❯❲⑧❀❱❨❯❸❬↕❢❤❴♥❶☛❦❃❯❤♣❨❬✭❢❲❦❃❯❲❴♥❶☛❱❩s➓r⑥❢❲❯❸❬❪❣♠s❊❢❤r
❣♠s✺✳ ➄❨➄✵✴✷✶↕r❲❴☛❴⑩❬❪➙♠r❲❱✍✳➟➂✔➃✵✴❀❬❪s❃⑨✌❢❲❷❃❴❛⑧➓❯❤❱❨❭❫❣♠r❲❣♠s➓❳⑩❬↕⑧➓⑧❃❯❲❱✥❬❪❶❸❷✧➔➢❱❨❯✫❬❪❴☛❯❤❣→❬↕➙❼❣♠❭✛❬❪❳❨❴☛❯⑥➜✵❣❥s✟✳➘❻✧✴✉➧❪③✉s✬❬⑩⑧➓❯❤❴♦♣❼❣♠❱❨❦❃r✠r⑥❢❲❦❃⑨❼➜
➝❅r❲❴☛❴✣✳➟➂↕❾✏✴❅➡❸❧❖➑✞❴✌➑✞❱❨❯❤➣❨❴☛⑨➼❣♠s❰❬✛r❲❣♠❭❫❣♠➙→❬↕❯⑦➔→❯❸❬❪❭❫❴♦➑✫❱❨❯❲➣✜❬❪s❃⑨❮❬↕❢⑥❢❤❴☛❭❫⑧❃❢❤❴☛⑨➮❢❤❱➁⑧➓❯❤❱q⑨❃❦❃❶☛❴✬❬✬➔→❦❃➙❥➙➟➜➮❬↕❦❃❢❤❱❩❭✛❬↕❢❤❣❥❶
❬❪➙♠❳❨❱❩❯❲❣➟❢❲❷❃❭✖❧❀❭❫❴✭❬↕s➓❣♠s❃❳✬❢❤❷❃❴☛❯❲❴✌➑⑦❬↕r❙s➓❱✴s❃❴☛❴☛⑨➮❢❤❱➁⑧➓❯❤❴♦➳➵r❤❴☛➙❥❴☛❶♦❢✵⑧❀❱❩❣❥s✥❢❤r➛❬❪➙♠❱❨s❃❳✛❢❤❷❃❴➐❯❲❱✥❬❪⑨➨➧ ➏ ❴✬❬❪❡❋❬❪s❃⑨❃❱❨s❃❴☛⑨
❢❤❷➓❣♠r⑩❬❪⑧❃⑧❃❯❲❱❊❬↕❶❸❷✾❡❀❴☛❶✭❬↕❦➓r❤❴↔➑✞❴✒❶☛❱❨❦❃➙♠⑨✾s❃❱❩❢⑦❴♦➲❊❢❤❴☛s➓⑨➁❣➟❢⑩❯❤❱❨❡❃❦❃r❤❢❤➙♠➜✴❬↕s➓⑨✴❴☎✼➐❶☛❣♠❴☛s❊❢❤➙➟➜✛❢❤❱✰♣✥❴☛❯❤➜✛➙➢❬❪❯❲❳❩❴↔❣♠❭✛❬❪❳❩❴☛r✭➧

✎☛✎ ö❆❅✭ÿ✓✂✝✆✓✂



➆ �✂✁☎✄❛➴☎✦✬✗❪➚ ✗❪➚ ✎✝✆✞✁✠✟➓➴ ✎☛✡❩➚✤✗ ✙

Ï◗❣❥❳❩❦➓❯❤❴✰➂❨➱❋②✓❱❩⑧✓➱ ✩ ➂✵✩❨❻↕❵❩➲❖➂✵✩❨❻↕❵✛✈❼❚④➩↔②➥❣♠❭✛❬❪❳❩❴⑩❱❩➔✄✜◗❬✌❝❛❱❊❶❸❷❃❴☛➙❥➙♠❴❨❧❋Ï❃❯❸❬❪s❃❶☛❴❨➧ ✾➤❱❩❢⑥❢❲❱❩❭✖➱➓Ï❼❱❨❦❃❯⑦r❤❦➓❡❃❣♠❭✛❬❪❳❩❴☛r✭➱
❢❤❷➓❴♥❢✉➑✫❱✰❱❩s✬❢❤❷❃❴↔➙♠❴♦➔➢❢⑩❬❪❯❤❴♥❱❨s❫❢❲❷❃❴♥❭✛❬❪❣♠s❫❯❲❱✥❬❪⑨✴❬❪s❃⑨✬❢❤❷❃❴✒❢➸➑✞❱✰❱❩s✬❢❤❷❃❴↔❯❤❣❥❳❩❷❊❢❛❬❪❯❤❴⑦➔→❯❲❱❩❭❐❢❤❷➓❴✒❡❋❬❪❶❸➣q❳❩❯❲❱❩❦➓s❃⑨➨➧

✼ õ✒✎ ✼ ✙



� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ❽

� ❯✷❬↕⑧❃❷❃➳❅❡❀❬↕r❲❴☛⑨✴❭❫❴♦❢❤❷❃❱q⑨❃r⑦❬↕❯❲❴↔❬❪➙♠r❲❱✰❦❃r❲❴☛⑨✛❣❥s ✳ ❵✜✩ ✴➸❧✥➑⑩❷❃❴☛❯❤❴♥❢❤❷❃❴✒➔➢❱q❶☛❦❃r✭❧❋❬↕r✞❷❃❴☛❯❲❴❨❧q❣❥r✞❱❩s ✄ ✓✘✗ ✁✚✙ ➹î➚ ☛❨➧❃②✫❷➓❴
❬❪➙♠❳❨❱❩❯❲❣➟❢❲❷❃❭ ❣♠r❛❣♠❢❤❴☛❯✷❬✭❢❤❣♠♣❨❴❨➱❋❬↕❢⑦❴✭❬❪❶❸❷✾r❤❢❤❴☛⑧✓❧❋❬✰❶☛❴☛❯❤❢❸❬❪❣♠s✴s❊❦➓❭✌❡❀❴☛❯✞❱❪➔▲⑧❋❬↕❢❤❷➓r⑦❴☛❭✛❬❪s❋❬↕❢❤❣♠s➓❳✰➔→❯❤❱❨❭ ❢❤❷➓❴❙r❤❴☛❴☛⑨✖❬❪❯❲❴
❣♠s➓r❤⑧❖❴♦❶♦❢❲❴☛⑨➨❧▲r❤❱❨❭❫❴❫❱❩➔⑦➑⑩❷❃❣♠❶❸❷✏❬❪❯❲❴✬➣❨❴☛⑧❼❢❫❬❪s❃⑨◆❴♦➲❊❢❲❴☛s❃⑨❃❴☛⑨✤❬❪s❃⑨◆❱❩❢❤❷➓❴☛❯❤r✌⑨➓❣♠r❲❶✭❬↕❯❲⑨❃❴☛⑨➨➧✶②✫❷❃❴☛r❲❴✴❶❸❷❃❱❨❣♠❶☛❴☛r➐❬❪❯❲❴
❡❋❬❪r❲❴☛⑨➁❱❨s➁❬✌❶☛❱❨r⑥❢⑦➔➢❦➓s❃❶♦❢❤❣♠❱❨s➁❭❫❱❩❢❤❣♠♣❩❬↕❢❤❴☛⑨✴❡✥➜✬❷➓❴☛❦❃❯❲❣♠r❤❢❤❣♠❶☛r♥❬↕❡❀❱❨❦❼❢⑦❯❲❱❊❬↕⑨✴⑧❃❯❲❱❨⑧❀❴☛❯⑥❢❲❣♠❴☛r✭❧qr❲❦❃❶❸❷✜❬↕r❛❡➓❯❤❣❥❳❩❷❊❢❤s❃❴☛r❲r✭❧
➑⑦❣❥⑨❼❢❤❷✓❧④❶☛❦❃❯❤♣❩❬↕❢❤❦➓❯❤❴❰❬↕s➓⑨➒❢❤❷➓❴✱⑧❃❯❲❴☛r❲❴☛s❃❶☛❴✜❱❩➔➛❴☛⑨❃❳❨❴☛r✔➧⑦➩♥❦❃❯✾❬↕➙❥❳❩❱❨❯❲❣➟❢❤❷❃❭ ❣♠r➁❬↕➙❥r❤❱✏❬❪s➥❣➟❢❲❴☛❯❸❬↕❢❤❣♠♣❨❴✖❢❲❯❸❬❪❶❸➣❊❣❥s❃❳
❬❪➙♠❳❨❱❩❯❲❣➟❢❲❷❃❭❐❬↕s➓⑨❫➑⑦❣❥➙♠➙❃❡❖❴♥❶☛❱❩❭❫⑧❀❬↕❯❲❴☛⑨✧❣❥s✴✈❊❴☛❶♦❢❤❣❥❱❩s ✖♥➳ ✑➽❢❲❱✵❱❨s❃❴⑩❢❤❷❀❬✭❢✞❣♠r④r❲❣♠❭❫⑧➓➙♠❴☛❯▲❡❃❦❃❢✫❣❥s➐❢❤❷❃❴⑩r✷❬↕❭❫❴❛r❲⑧❃❣❥❯❤❣♠❢
❬❪r✞❢❤❷➓❴❙❱❩s❃❴❙❣❥s ✳ ❵ ✩✵✴➸➧

✩ s❃❱❩❢❤❷❃❴☛❯❫❯❲❴☛r❲❴✭❬↕❯❲❶❸❷✤⑨❃❱❨❭✛❬↕❣❥s❮❣❥s◆❯❲❱✥❬❪⑨◆❴♦➲❊❢❲❯❸❬❪❶♦❢❤❣❥❱❩s✤➔→❯❲❱❩❭ r✷❬✭❢❤❴☛➙❥➙♠❣➟❢❲❴✛❣❥❭✛❬↕❳❨❴☛r✌❣❥s✥♣✥❱❩➙♠♣❨❴☛r✧❢❤❷❃❴✖❦❃r❲❴✴❱❪➔
❬❪⑨❃⑨❃❣♠❢❤❣♠❱❨s❋❬❪➙❀⑨❋❬↕❢❸❬❼❧❃r❤❦➓❶❸❷✴❬❪r④❯❲❱✥❬❪⑨✬❭✴❬↕⑧❃r♥➝❅r❲❴☛❴♥❴❨➧ ❳➓➧✤✳ ➄✒✭✵✴❅➡✶❱❨❯ � ❴☛❱❩❳❨❯❸❬❪⑧❃❷➓❣♠❶✭❬❪➙❋③✉s❼➔→❱❨❯❤❭✛❬↕❢❤❣❥❱❩s✾✈✥➜qr❤❢❤❴☛❭❫r⑦➝➵r❤❴☛❴
❴❨➧ ❳➓➧❄✳ ❵❨❵✪✴î➡❸➧❋②✫❷➓❴✒❭❫❴♦❢❤❷➓❱❊⑨❃❱❨➙♠❱❨❳❩➜✬❣♠r✞❢❲❷❃❴☛s➁❯✷❬✭❢❲❷❃❴☛❯❛⑨❃❣ ❁❖❴☛❯❤❴☛s❊❢✔➧

✁ � ✂ ✟☛✡✴✟✔✚✖☞☎✄❖✩✰✁✜✚✆✄✞✝ ✙✧✁✠✟ ✝✖☞✒✦ ✳✬✝✠✦✠✩✵✝✶☞♥✕☛✡

☞☎✦✩★ ✰✍✌ ✷✺✴✏✎ ✮✚✷✺✹✍✑ ☎✓✒ ✶
②✫❷➓❴☛❯❤❴✫❣♠r✶❬⑦❶☛❴☛❯❤❢❸❬↕❣❥s✰⑧❋❬↕❯❲➙♠❱❨❯✺❳✥❬❪❭❫❴✠➑⑦❷➓❣♠❶❸❷➛r❤❴☛❴☛❭❫r◗❢❤❱♥❡❀❴✫➣❊s➓❱✔➑⑩s➛❴♦♣✥❴☛❯❤➜❊➑⑦❷➓❴☛❯❤❴❨❧↕➔→❱❩❯✶❴✷➲➓❬❪❭❫⑧❃➙♠❴✫❬❪r✒➞❤②✫➑✫❴☛s✥❢✉➜
➺♥❦❃❴☛r❤❢❤❣❥❱❩s❃r❲➠⑩❱❩❯✒➞→t➯❴☛❦➛⑨➓❴☛r▲❭◆➀❴♦❢❤❣♠❴☛❯❲r✭➧ ➠⑩➩♥s❃❴➤⑧❃➙→❬☛➜❨❴☛❯▲❶❸❷➓❱❊❱❨r❤❴☛r✶❬❪s➛❣❥s❃r❤❢❸❬❪s❃❶☛❴➤➔→❯❲❱❩❭ ❬❛❳❩❴☛s➓❴☛❯❸❬❪➙❼❶✭❬✭❢❤❴☛❳❨❱❨❯⑥➜✵r❲❦❃❶❸❷
❬❪r✞➔❅❬↕❭❫❱❨❦❃r✞⑧❀❴☛❯❲r❲❱❩s❃r✭❧❊❦➓s❊❦❃r❲❦❋❬❪➙➨❱❊❶☛❶☛❦❃⑧❀❬✭❢❲❣♠❱❩s➓r↔➝✔➞ ➏ ❷❋❬↕❢✍✖ r♥⑤✛➜ ✜➷❣❥s❃❴✕✔☛➠❊➡❸❧❼❱❨❯❛❷❃❣♠r❤❢❤❱❨❯❲❣♠❶✭❬❪➙❀❴♦♣❨❴☛s❊❢❤r✵✶❋❬↕s❃❱❩❢❤❷➓❴☛❯
⑧❃➙→❬☛➜❨❴☛❯✭❧❀➑⑦❷➓❱➁➣❊s➓❱✔➑⑩r↔❢❤❷❃❴✌❶✭❬↕❢❤❴☛❳❨❱❩❯❤➜✥❧➨❢❤❯❲❣♠❴☛r↔❢❤❱✴❳❨❦❃❴☛r❲r↔❢❤❷❃❴➐⑧❋❬❪❯⑥❢❲❣♠❶☛❦❃➙→❬↕❯↔❣♠s❃r❤❢❸❬❪s❃❶☛❴➐❡✥➜➮❬↕r❲➣q❣♠s❃❳✴✐q❦❃❴☛r⑥❢❲❣♠❱❨s❃r
➝❅❴❨➧ ❳❃➧❥❧✠➞➯❣❥r✞❢❤❷❃❴❙⑧❀❴☛❯❲r❲❱❩s✴⑨❃❴✭❬❪⑨➁❱❨❯⑩❬❪➙♠❣➟♣✥❴✕✔☛➠❊➡✠➑⑩❷❃❣♠❶❸❷✾⑨❃❣➟♣❼❣♠⑨❃❴✒❢❤❷❃❴❙⑧❀❱❨r❲r❤❣❥❡❃❣♠➙❥❣➟❢❤❣❥❴☛r④❣♠s❊❢❤❱✰❢✉➑✫❱➐❳❩❯❲❱❨❦❃⑧❃r✵➧

②✫❷➓❣♠r❛❣♠r✒❬❪s➼➹ ✎✥➴✘✗❩➶q❳✥❬❪❭❫❴✒❡❀❴☛❶✭❬❪❦❃r❲❴↔❢❤❷❃❴☛❯❲❴❙❣♠r⑩s❃❱➐❯❲❴♦r❤❢❤❯❲❣♠❶♦❢❲❣♠❱❨s✴❱❩s✴❢❲❷❃❴❙✐❊❦➓❴☛r⑥❢❲❣♠❱❩s➓r♥❬❪s❃⑨✾s❃❱✬❬↕❭✌❡➓❣♠❳❨❦❃❣➟❢✉➜
❣♠s✾❢❤❷➓❴✰❯❤❴☛r❲⑧❀❱❨s❃r❤❴☛r✭➧➨✈✥❢❤❣❥➙♠➙➵❧❋❣➟❢✒❣❥r♥❬❪s✜❣♠s❊❢❤❴☛❯❲❴☛r⑥❢❲❣♠s❃❳✛❭✛❬✭❢❲❷❃❴☛❭✛❬✭❢❲❣♠❶✭❬❪➙➨⑧❃❯❲❱❩❡❃➙❥❴☛❭✃❢❤❱✛⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s❃❴↔❢❤❷➓❴✌❱❨⑧❼❢❤❣♠❭✛❬❪➙
r❤❢❤❯✷❬✭❢❲❴☛❳❪➜➁➔→❱❨❯♥❭❫❣♠s➓❣♠❭❫❣♠➬☛❣❥s❃❳❙❢❲❷❃❴✵❭❫❴✭❬❪s➁sq❦❃❭✌❡❀❴☛❯⑩❱❪➔✠✐❊❦❃❴☛r❤❢❤❣♠❱❨s❃r⑩❢❲❷❋❬↕❢❙❬↕❯❲❴✰❬❪r❲➣❩❴☛⑨✜❦➓s✥❢❤❣❥➙➨❢❤❷➓❴➛❶✷❷❃❱❩r❲❴☛s✖❣♠s❃r❤➳
❢❸❬❪s❃❶☛❴➛❱❩❯✛➞⑥❷✥➜❼⑧❀❱❩❢❤❷❃❴☛r❲❣♠r❲➠✧❣❥r⑦⑨➓❴♦❢❤❴☛❯❤❭✬❣♠s❃❴☛⑨➨➧❋②✞❷❃❴❙r❤❱❨➙♠❦❃❢❤❣♠❱❨s➨❧❖❬↕s❃⑨✾❡❀❱❩❦➓s❃⑨❃r♥❱❨s✴❢❲❷❃❴✵❭❫❴✭❬❪s➁⑨❃❴☛❶☛❣❥r❤❣❥❱❩s➁❢❤❣♠❭❫❴❨❧
❬❪❯❤❴✞➣qs❃❱✭➑⑦s✰➔→❯❲❱❩❭❇❯❲❴☛r❲❦❃➙➟❢❲r▲❣♠s✰❶☛❱❊⑨➓❣♠s❃❳✒❢❤❷❃❴☛❱❨❯❤➜❫➝✘✳ ❻✭❵✪✴➸❧✖✳ ➄❨➃ ✴➸❧✖✳ ❵ ✭✏✴î➡✺❬❪s❃⑨✰➔→❱❨❯❲❭✛❬↕➙❥❣♠➬☛❴✠❢❤❷❃❴✞r❤❢❤❯✷❬↕❢❤❴☛❳❪➜✌❱❩➔❋⑨➓❣➟♣q❣❥⑨❃❴♦➳
❬❪s❃⑨❼➳➵❶☛❱❩s➓✐❊❦❃❴☛❯✭➧❨①♥❬↕❢❤❦❃❯✷❬↕➙❥➙➟➜✥❧☛❢❤❷➓❴④❯❲❴☛r❤❦➓➙➟❢❤r◗⑨❃❴☛⑧❀❴☛s❃⑨✰❱❨s✵❢❲❷❃❴✫❬⑦⑧❃❯❲❣♠❱❨❯❲❣❩➙❥❣♠➣❨❴☛➙♠❣♠❷❃❱q❱❊⑨➓r✺❬❪r❤r❲❣♠❳❨s❃❴☛⑨✵❢❤❱♥❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❴☛r✏✶
❣♠s✴⑧❀❬↕❯❤❢❤❣❥❶♦❦➓➙➢❬❪❯✔❧✥❢❲❷❃❴✗✖ ✓✙✘ ✦✍✗❪➚ ✁ ➾✏✎✥➴❛❣❥r✫❱❨⑧❼❢❲❣♠❭✛❬❪➙➷❬↕s➓⑨➁❳❨❣➟♣❨❴☛r♥❬➛❭❫❴✭❬↕s✛⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✛❢❤❣❥❭❫❴♥❯❤❱❨❦❃❳❨❷❃➙♠➜➐❴☛✐q❦❋❬↕➙✓❢❤❱
❢❤❷➓❴❙❴☛s✥❢❤❯❲❱❨⑧✥➜✛❱❩➔✺❢❤❷❃❴❙r❤❢❸❬❪❯❤❢❤❣♠s❃❳✧⑨❃❣♠r❤❢❤❯❲❣♠❡➓❦❼❢❤❣♠❱❨s➨➧

☞☎✦ ✥ ✚ ✝✛✒ ✹✍✑ ✁ ✴ ☎✓✒ ✷✜✌ ✮✚✷✺✹✍✑ ☎✢✒ ✶
②✫❷➓❣♠r↔➔→❯❸❬❪❭❫❴♦➑✫❱❨❯❲➣➁❣♠r❙s➓❱❪❢✰❦❃r❲❴✷➔→❦➓➙✫❬↕r❙❣➟❢✵r❤❢❸❬❪s❃⑨➓r❙➔→❱❩❯➛⑧❃❯✷❬↕❶♦❢❤❣❥❶✭❬↕➙✠⑨❃❴☛❶☛❣♠r❲❣♠❱❨s❼➳➵❭✛❬❪➣❊❣♠s➓❳✴⑧❃❯❤❱❨❡❃➙❥❴☛❭❫r✔➧➷Ï❃❱❩❯➛❱❩s➓❴
❢❤❷➓❣♠s❃❳➓❧❊❢❲❷❃❴↔❷✥➜q⑧❀❱❩❢❤❷➓❴☛r❤❴☛r⑩❬❪❯❲❴♥❢❲❱❊❱✰➑✞❴☛➙♠➙❖r❲❴☛⑧❋❬❪❯✷❬✭❢❲❴♦⑨✴❣♠➔✞➴✡✆❪➴☎✓✔✡♥r❲❦❃❡❃r❲❴♦❢❛✐❊❦❃❴☛r❤❢❤❣❥❱❩s✴❣❥r❛❬❪➙♠➙❥❱✔➑✞❴☛⑨ ✶❊❣❥s✬❯❲❴✭❬↕➙❥❣➟❢➸➜❫❣➟❢
❭✛❬☛➜✬❡❀❴✵❣❥❭❫⑧❃❯✷❬↕❶♦❢❲❣♠❶✭❬❪➙❖❱❨❯⑦❣❥❭❫⑧❀❱❩r❲r❲❣♠❡❃➙❥❴⑩❢❤❱❫❷❋❬☛♣✥❴✵❴♦➲➓❬↕❶♦❢❤➙♠➜✴❢❤❷❃❴➛❯❤❣❥❳❩❷❊❢⑦r❲⑧❃➙♠❣♠❢♥❬☛♣❩❬❪❣♠➙→❬↕❡➓➙♠❴➛❬✭❢⑩❴✭❬↕❶❸❷✬t✉❦➓s❃❶♦❢❤❣♠❱❨s➨❧
s❃❱❩❢✌❢❤❱➮❭❫❴☛s✥❢❲❣♠❱❨s❮❴☛s❊❢❤❴☛❯❤❢❸❬❪❣♠s❃❣❥s❃❳➼❬✜⑨❋❬↕❢❸❬✜r⑥❢❲❯❤❦➓❶✷❢❲❦❃❯❲❴✛➑⑦❷❃❱❨r❤❴✛r❲❣♠➬☛❴✴❣♠r✌❴♦➲❼⑧❀❱❩s➓❴☛s✥❢❤❣→❬↕➙⑦❣♠s❮❢❤❷❃❴✴sq❦❃❭✌❡❀❴☛❯✰❱❪➔
❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❴☛r✭➧

③✉s✛❱❩s➓❴❛♣❨❬❪❯❤❣→❬✭❢❲❣♠❱❨s✴➝✭➞ ✑④❱❨s❃r❤❢❤❯✷❬❪❣♠s❃❴☛⑨✛②④➑✞❴☛s✥❢✉➜✬➺♥❦❃❴☛r❤❢❤❣♠❱❨s❃r❲➠ ✶ ✳♠➂✭❻✵✴➸❧ ✳♠➂✔➄ ✴➸❧ ✳ ➄✒✩✏✴➸❧ ✳➘➄❨❻✏✴î➡◗❢❤❷❃❴♥r❲❴♦❢④❱❩➔➷⑧❀❱❨r❤r❲❣♠❡➓➙♠❴
✐q❦❃❴☛r⑥❢❲❣♠❱❨s❃r⑩➝✉❬↕➙❥➙♠❱✭➑❛❬❪❡❃➙♠❴✒r❤⑧➓➙♠❣➟❢❤r♦➡✺❣♠r✫➙♠❣♠❭❫❣♠❢❤❴☛⑨➨➧✬✜➨❴♦❢☎✣❞⑨❃❴☛s➓❱❪❢❤❴♥❢❤❷❃❴↔s❊❦❃❭✧❡❀❴☛❯➤❱❪➔✓⑧❀❱❨r❲r❤❣❥❡❃➙♠❴❛❷❊➜q⑧❀❱❩❢❤❷➓❴☛r❤❴☛r⑩❬❪s❃⑨
➙♠❴♦❢✥✤ ⑨❃❴☛s❃❱❩❢❤❴➛❢❤❷➓❴✵s❊❦➓❭✌❡❀❴☛❯❛❱❩➔✶⑧❀❱❨r❤r❲❣♠❡➓➙♠❴↔✐❊❦❃❴☛r❤❢❤❣♠❱❨s❃r✭❧➓❴✭❬❪❶❸❷✖❱❪➔✶➑⑦❷❃❣♠❶✷❷➁⑨❃❣➟♣❼❣♠⑨➓❴♦r⑦❢❤❷➓❴✵r❲❴♦❢⑦❱❩➔✶❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❴☛r
❣♠s❊❢❤❱✛❢➸➑✞❱✴❳❩❯❲❱❨❦❃⑧❃r✭➧➨②✫❷➓❴☛❯❤❴✧❣♠r❙❬❪➙♠r❲❱➁❬↕s➼❣♠s➓❣➟❢❤❣→❬↕➙✺⑨❃❣❥r⑥❢❲❯❤❣❥❡❃❦❼❢❤❣❥❱❩s✧✦✩★➐❱✔♣✥❴☛❯❙❷✥➜❼⑧❀❱❩❢❤❷❃❴☛r❲❴☛r✔➧◗Ï❃❱❩❯➁➞➯r❲❭✛❬❪➙♠➙♠➠❫⑧➓❯❤❱❩➳
❡❃➙❥❴☛❭❫r✔❧♦r❸❬☛➜↔➔➢❱❨❯✪✣✬✫ ➂✏✩✒✩⑩❬↕s❃⑨✭✤✮✫■❻✔✩❼❧✭❱❨s❃❴➤❶✭❬❪s✵❣❥s❙➔❅❬↕❶♦❢✺➻➓s➓⑨❙❢❤❷➓❴➤❱❩⑧❼❢❲❣♠❭✛❬❪➙✥r⑥❢❲❯❸❬↕❢❤❴☛❳❩➜✌➝❅➔➢❱❨❯✺❭❫❣♠s❃❣❥❭❫❣♠➬☛❣♠s➓❳
❢❤❷➓❴♥❭❫❴✭❬↕s❫sq❦❃❭✌❡❀❴☛❯➤❱❩➔✓✐❊❦➓❴☛r⑥❢❲❣♠❱❨s❃r✷➡✶➑⑦❣♠❢❤❷❫⑨❼➜❼s❋❬↕❭❫❣❥❶⑩⑧❃❯❲❱❩❳❨❯❸❬❪❭❫❭❫❣♠s➓❳❃➧✪✾④❦❼❢④❢❲❷❃❴♥❳❨❴☛s❃❴☛❯❸❬❪➙➷⑧❃❯❲❱❩❡❃➙❥❴☛❭ ❣♠r✫①✒❚
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❶☛❱❨❭❫⑧❃➙♠❴♦❢❲❴✬✳➘❻❨❾✵✴▲❬❪s❃⑨➁❶☛❱❨s❃r❲❣♠⑨❃❴☛❯✷❬❪❡❃➙♠❴↔❴☎❁❖❱❩❯❤❢♥❷❋❬❪r⑦❡❀❴☛❴☛s✜❬↕⑧❃⑧➓➙♠❣♠❴☛⑨➼➝❅r❲❴☛❴✍✳♠➂✔➄ ✴➸❧ ✳ ➄✥❻✧✴▲❬❪s❃⑨✴❢❲❷❃❴❙❯❲❴♦➔➢❴☛❯❲❴☛s❃❶☛❴☛r⑩❢❤❷➓❴♦➳
❯❲❴☛❣♠s❀➡✠❢❲❱✰➻➓s❃⑨➓❣♠s❃❳✌❳❨❱❊❱q⑨✤➞⑥r❤❦➓❡❀❱❩⑧❃❢❤❣♠❭✛❬❪➙♠➠➛r⑥❢❲❯❸❬↕❢❤❴☛❳❨❣♠❴☛r✭➧❼③✉s✴⑧❋❬❪❯❤❢❤❣♠❶☛❦❃➙→❬↕❯✭❧q➑✫❴✒r❲❷❋❬❪➙♠➙❖➔→❱❊❶☛❦❃r⑦❡❀❴☛➙♠❱✭➑➭❱❩s✾❬✌❶☛➙➢❬❪r❤r
❱❩➔♥➞⑥❳❩❯❲❴☛❴☛⑨❼➜❼➠✧r❤❢❤❯✷❬✭❢❲❴☛❳❩❣❥❴☛r④➔→❱❨❯❛❶❸❷❃❱q❱❩r❲❣❥s❃❳➐❬❪s❃⑨✴❱❩❯❲⑨❃❴☛❯❲❣♠s➓❳✵❢❲❴☛r⑥❢❲r✞➑⑦❷❃❣❥❶❸❷✾❬↕❯❲❴♥r❲❱❩❭❫❴♦❢❲❣♠❭❫❴☛r➤❶✭❬❪➙♠➙♠❴☛⑨✏➞⑥r❤⑧➓➙♠❣➟❢❤❢❤❣♠s❃❳
❬❪➙♠❳❨❱❩❯❲❣➟❢❲❷❃❭❫r❲➠➐➝✘✳♠➂✭❻✵✴➸❧ ✳♠➂✔➄✵✴➸❧ ✳➘➄❨❻☎✴î➡➤❣❥s✴❬❪⑧❃⑧❃➙❥❣♠❶✭❬✭❢❲❣♠❱❨s❃r✞❢❤❱✌➔î❬❪❦❃➙♠❢⑥➳❅❢❤❴☛r⑥❢❲❣♠s❃❳➓❧❃❭✛❬❪❶❸❷❃❣♠s➓❴♥⑨❃❣➢❬❪❳❩s➓❱❩r❤❢❤❣❥❶☛r✔❧➓❬↕s➓⑨✴❯❤❴☛➙→❬✭❢❤❴☛⑨
⑧❃❯❲❱❨❡❃➙♠❴☛❭❫r✭➧

✩ r❤❢❤❣❥➙♠➙❼❭❫❱❨❯❤❴✫❳❩❴☛s➓❴♦❯✷❬❪➙❼➔→❯❸❬❪❭❫❴♦➑✫❱❨❯❲➣❙➑✞❱❩❦❃➙❥⑨✌❣♠s➓❶☛❱❩❯❲⑧❀❱❨❯❸❬↕❢❤❴ ✗✔✦ ✑✷➹ ☛ ✓❋➾☛✓☞✠✺❯❲❴☛r❤⑧❀❱❨s❃r❲❴☛r✭➧✭③✉❢✠❣❥r✶s➓❱❪❢➤❯❲❴✭❬↕➙♠❣❥r⑥❢❲❣♠❶
❢❤❱✱❬❪r❤r❲❦❃❭❫❴➛❢❤❷➓❴➐❢❤❴☛r❤❢➛❯❲❴☛r❤❦➓➙➟❢❤r➛❬❪❯❤❴➐⑨❃❴♦❢❲❴♦❯❲❭❫❣❥s❃❴☛⑨✜➑⑩❣➟❢❤❷❃❱❨❦❼❢✵❴☛❯❲❯❲❱❩❯✧➝❅s➓❱❩❯✵❢❤❷❋❬↕❢✵❢❲❷❃❴✛❬↕s➓r⑥➑✞❴☛❯❤r➛❬❪❯❲❴✧r❲❣♠❭❫⑧➓➙➟➜
➞➯➜❨❴☛r❲➠➁❱❨❯✖➞⑥s❃❱❨➠❊➡✷➧ � ❣➟♣✥❴☛s➮❢❤❷❃❴➐❢❲❯❤❦➓❴✧❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❣♠r✭❧➨r❸❬☛➜ ✹❮❧➨❢❤❷➓❴➐❢❤❴☛r⑥❢❲r✰❬❪❯❤❴➐❦❃r❲❦❋❬❪➙♠➙♠➜❮➚➷➾❪➚❀➪ ✎✥➴ ✄ ➴✡✓☎✦✰➹→➚❋➹✝✠ ✄ ➹ ✁
⑨❃❦➓❴❛❢❲❱➛❣❥❭✛❬↕❳❨❴❛s➓❱❩❣❥r❤❴♥❬↕s❃⑨✬❢❤❷❃❴⑩❴☛s❃❱❨❯❲❭❫❱❩❦➓r✠♣❩❬❪❯❲❣➢❬❪❡❃❣♠➙❥❣➟❢➸➜✰❣♠s➐❢❤❷➓❴♥⑧❃❯❲❴☛r❤❴☛s❊❢❸❬↕❢❤❣♠❱❨s❫❱❪➔✓❯❲❱❊❬↕⑨➓r➤❣♠s❫❯❲❴✭❬↕➙❋r✷❬✭❢❤❴☛➙❥➙♠❣➟❢❲❴
⑨❋❬↕❢❸❬❼➧➨②✫❷➓❴❙❢❤❴☛r❤❢❤r↔❭✌❦❃r❤❢❛❢❤❷➓❴☛s✜❡❀❴✵❯❲❴☛❳✥❬❪❯❲⑨❃❴☛⑨✱❬↕r✬✓✘✗❪➚✤✎✥➾✔✦ ✆✔✗✔✓♦➹ ✗✳✑☛➶➟➴✡✠❸❧❀r✷❬☛➜✁�✄✂☛✻☎� ✽ ✻✝✆✞✆✟✆ ✻✠�✄✡⑩➧❋③✉s✜❱❨❦❃❯♥❶✭❬❪r❤❴❨❧
➔→❱❩❯❙❴♦➲➓❬↕❭❫⑧➓➙♠❴❨❧❋❢❤❷❃❴✌❢❤❴☛r⑥❢❲r➛❬↕❯❲❴✰➙♠❱q❶✔❬❪➙✺➔→❦❃s➓❶♦❢❤❣♠❱❨s❋❬❪➙♠r❙❱❩➔➤❢❤❷❃❴✌❣❥❭✛❬↕❳❨❴✵⑨❀❬✭❢❸❬✱➝❅r❲❴☛❴❫✈❊❴☛❶♦❢❤❣❥❱❩s✱③ ✖♥➳ ✑❛➡⑩❡❋❬❪r❤❴☛⑨➮❱❩s
❭✛❬↕❢❤❶❸❷❃❴☛⑨➛➻➓➙♠❢❤❴☛❯❲r✺➔→❱❩❯✠⑨❃❴♦❢❤❴☛❶♦❢❤❣❥s❃❳↔r❤❷➓❱❩❯❤❢▲❯❤❱❊❬❪⑨✌r❤❴☛❳❨❭❫❴☛s✥❢❲r✔➧❩②✫❷❃❴✫❯❤❴☛r❲⑧❀❱❨s❃r❲❴☛r✠❬❪➙♠❱❩s➓❳↔❬↕❶♦❢❲❦❋❬❪➙❃❯❲❱✥❬❪⑨❃r✠❬❪❯❤❴✞❱❩➔➢❢❤❴☛s
❭❫❱❨❯❤❴✛❶❸❷❋❬❪❯✷❬↕❶♦❢❤❴☛❯❲❣♠r❤❢❤❣❥❶✴❱❪➔♥❡❋❬❪❶❸➣❊❳❨❯❲❱❩❦❃s➓⑨✏➙❥❱❊❶✭❬↕❢❤❣♠❱❨s❃r✬❬↕s➓⑨➽♣q❣❥❶☛❴♦➳î♣✥❴☛❯❤r✷❬❼➧➤②✫❷➓❴✬❢❲❴☛r⑥❢❲r✛❬↕❯❲❴✛❢❤❷❃❴☛s✤⑨❃❣♠r❤❢❤❣❥s❃❶♦❢❤➙♠➜
s❃❱❨s❼➳➵⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s➓❣♠r❤❢❤❣♠❶❨➧❃➝î③✉s✛❶☛❱❩s❊❢❤❯✷❬↕r❤❢✔❧❊❣❥s ✑✫❱❩s❃r❤❢❤❯✷❬❪❣♠s❃❴☛⑨✛②✫➑✫❴☛s✥❢✉➜✬➺♥❦❃❴☛r❤❢❤❣♠❱❨s❃r✭❧❨❢❤❷❃❴♥❯✷❬❪s❃⑨❃❱❨❭❹♣❨❬↕❯❲❣➢❬❪❡❃➙♠❴☛r✫❬❪❯❲❴
❡❃❣❥s❋❬❪❯⑥➜✬❬↕s❃⑨✛❶☛❱❩s➓⑨❃❣➟❢❲❣♠❱❨s❋❬↕➙❥➙➟➜✧⑨➓❴☛❳❩❴☛s❃❴☛❯✷❬↕❢❤❴❨➱❼❢❤❷❃❴☛❯❲❴♥❣♠r✫s❃❱✰❯✷❬↕s❃⑨➓❱❩❭❫s➓❴☛r❤r➤❣❥s➐❢❤❷❃❴⑩❢❲❴☛r⑥❢❛❱❨❦❼❢❤❶☛❱❨❭❫❴☛r④❱❨s❃❶☛❴ ✹★❣♠r
➣qs❃❱✭➑⑦s➨➧ ➡

①⑦❱❩❢❤❣♠❶☛❴❛❢❤❷❋❬↕❢✶❢❲❷❃❴☛❯❤❴⑦❬❪❯❲❴✫s➓❱✭➑✏❢✉➑✫❱↔⑨❃❣♠r❤❢❤❣♠s➓❶♦❢✶r❲❱❩❦❃❯❲❶☛❴☛r✠❱❪➔❖❯✷❬❪s❃⑨❃❱❨❭❫s❃❴☛r❲r✔➱✔❦➓s❃❶☛❴☛❯❤❢❸❬↕❣❥s✥❢✉➜✧❬❪❡❀❱❨❦❼❢✠❢❤❷❃❴✞❢❲❯❤❦➓❴
❷❊➜q⑧❀❱❩❢❤❷❃❴☛r❲❣♠r ✹✲❬❪s❃⑨➐❦❃s➓❶♦❴☛❯❤❢❸❬❪❣♠s❊❢➸➜✰❣♠s✰❢❤❷➓❴✞❢❤❴☛r❤❢④❬❪s❃r❤➑✫❴☛❯❲r✭➧↕③✉s✌❳❨❴☛s❃❴☛❯✷❬↕➙➸❧❪❢❤❷❃❴❛➔❅❬↕❭❫❣❥➙➟➜↔❱❩➔❀❢❤❴☛r❤❢❤r➤❣❥r✺♣❨❴☛❯❤➜➛➙→❬↕❯❲❳❨❴
❬❪s❃⑨➐➑✫❴⑩❭✛❬☛➜➐❬↕r❲r❲❦❃❭❫❴✞❢❲❷❋❬↕❢✔❧✥➑⑦❣♠❢❤❷❫⑧❃❯❲❱❩❡❀❬↕❡➓❣♠➙♠❣♠❢➸➜✌❱❩s➓❴❙➝➵❱❩❯✫s❃❴✭❬❪❯❤➙♠➜✧❱❩s➓❴↕➡❸❧✥❢❤❷➓❴♥❴☛s✥❢❤❣❥❯❤❴⑩r❲❴♦❢④❱❪➔➨❢❤❴☛r❤❢❤r♥➝❅❴☛r❲r❤❴☛s❃➳
❢❤❣→❬↕➙❥➙➟➜➓➡✫⑨❃❴♦❢❤❴☛❯❲❭❫❣♠s➓❴♦r ✹❮➧❃③➯s➁❱❩❢❤❷❃❴☛❯⑩➑✞❱❩❯❲⑨❃r✭❧❃❳❨❣➟♣✥❴♦s✜❬↕➙❥➙➷❢❤❷❃❴✵❢❤❴☛r⑥❢♥❯❲❴☛r❤❦➓➙➟❢❤r✭❧❼❢❤❷➓❴↔❶☛❱❨s❃⑨➓❣➟❢❤❣❥❱❩s❋❬❪➙✓⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s
❱❨s✟✹★➑✞❱❩❦➓➙♠⑨✴❡❀❴❙❴♦➲❊❢❲❯❤❴☛❭❫❴☛➙♠➜✬⑧❀❴✭❬↕➣❨❴☛⑨➨➧➨➝ ✤✶✐❊❦❃❣♠♣❨❬↕➙♠❴☛s❊❢❤➙➟➜✥❧❼❢❲❷❃❴❙❭✛❬↕➲q❣♠❭✌❦➓❭ ➙❥❣♠➣❩❴☛➙❥❣♠❷❃❱q❱❊⑨✛❴☛r⑥❢❲❣♠❭✛❬↕❢❤❱❩❯✞❣❥r✞♣✥❴♦❯❤➜
❬❪❶☛❶☛❦❃❯✷❬✭❢❤❴❙❣❥s✴⑧❃❯❲❣♠s❃❶☛❣♠⑧➓➙♠❴❨➧ ➡

②✫❷➓❴❫⑧❃❦❃❯❲⑧❀❱❩r❲❴➐❱❪➔⑩❬❪❶♦❢❤❣➟♣✥❴✧❢❤❴☛r❤❢❤❣♠s❃❳✖❣♠r↔❢❲❱✾⑧❖❴♦❯❤➔→❱❨❯❤❭✂❱❩s❃➙♠➜➼❬✛r❲❭✛❬↕➙❥➙✺➔→❯❸❬❪❶♦❢❤❣❥❱❩s❮❱❪➔✫❢❤❷❃❴➐❢❲❴♦r❤❢❤r✧❬❪s❃⑨➼r❤❢❤❣♠➙❥➙
❬❪❶☛❶☛❦❃❯✷❬✭❢❤❴☛➙♠➜✛❴☛r❤❢❤❣♠❭✛❬↕❢❤❴✻✹❮➧

☞☎✦ ☞ ✮✚✷✺✹ ✑ ☎✓✒ ✶☞☛ ✟ ✎✩✷✺✹
②✫❷➓❴➐❢❤❴☛r❤❢❤r✧❬↕❯❲❴❫⑧❀❴☛❯❤➔➢❱❨❯❲❭❫❴☛⑨✱r❲❴☛✐❊❦➓❴☛s✥❢❤❣→❬↕➙❥➙➟➜❰❬❪s❃⑨◆❬↕⑨❀❬↕⑧❼❢❲❣➟♣✥❴☛➙➟➜✥❧◗❭❫❴✭❬❪s❃❣❥s❃❳✛❢❤❷❋❬↕❢➐❬✭❢✰❴✭❬↕❶❸❷➽r❤❢❸❬❪❳❩❴➐➑✞❴❫❭✛❬☛➜
❦❼❢❲❣♠➙♠❣❥➬☛❴❙❢❤❷➓❴✌❯❤❴☛r❲❦❃➙♠❢❤r♥❱❩➔④⑧❃❯❲❴♦♣q❣♠❱❨❦❃r⑩❢❲❴☛r⑥❢❲r✒❣♠s✱❱❩❯❲⑨❃❴☛❯⑩❢❤❱✴❶❸❷➓❱❊❱❨r❤❴➛❢❤❷➓❴✌s❃❴♦➲q❢✒❱❩s➓❴❨➧➨Ï❼❱❨❯↔r❤❣❥❭❫⑧❃➙♠❣❥❶☛❣➟❢➸➜✥❧❋❬❪r❲r❤❦❃❭✬❴
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⑨❃❣❥r⑥❢❲❯❤❣❥❡❃❦❼❢❲❣♠❱❨s✬❱❩➔ ✹ ❬↕s➓⑨✜�✗✂ ✻✘✆✟✆✞✆ ✻☎�✄✡ ✶qr❲❴☛❴✰✈❊❴☛❶♦❢❤❣♠❱❨s✴③❤③⑥③➸➳✉❿ ❡❖❴☛➙♠❱✭➑✵➧ ✩ ➔❥❢❲❴☛❯❛❢❲❷❋❬✭❢✭❧❃❴✭❬↕❶❸❷➁❢❤❴☛r⑥❢✓✔✄✚✣✢✤✂ ✻ ✯✦✥■➂❩❧
⑨❃❴☛⑧❀❴☛s➓⑨❃r⑩❱❩s✛❢❤❷➓❴➛❬↕s❃r❤➑✞❴☛❯❤r❛❢❤❱✌❢❲❷❃❴❙⑧❃❯❲❴♦♣q❣❥❱❩❦❃r ✯❫❢❤❴☛r❤❢❤r✔➧✛✑✫❱❩s➓r❤❴☛✐q❦❃❴☛s✥❢❲➙➟➜✥❧
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❭✛❬❪s✥➜✌❢❲❴☛❯❤❭❫❣❥s❋❬❪➙➓s➓❱❊⑨❃❴☛r✭❧❃❬❪s❃⑨✬➔→❱❩➙♠➙❥❱✭➑⑦❣♠s❃❳✰r❲❦❃❶❸❷➁❬✵❢❤❴☛❯❲❭❫❣♠s❀❬↕➙❋s❃❱q⑨❃❴♥❡❋❬❪❶❸➣➐❢❤❱✰❢❲❷❃❴♥❯❲❱❊❱❩❢✞➑⑦❣♠➙❥➙➓⑧➓❯❤❱q⑨❃❦❃❶☛❴↔❱❩s➓❴
r❲❴☛✐❊❦❃❴☛s➓❶☛❴✬❱❩➔⑦❱❨❡❃r❲❴♦❯❤♣❨❬↕❢❤❣♠❱❨s❃r❙➔→❱❨❯✰➑⑦❷➓❣♠❶❸❷ ✬✹ ✫✯✟✓➧▲②➨❴☛r❤❢❤❣❥s❃❳✖❣♠r✰❶☛❴✭❬↕r❲❴☛⑨➼➑⑦❷➓❴☛s❰❱❨s❃❴✬❱❩➔❛❢❲❷❃❴❫❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❴☛r
➝❅❱❨❯⑩❱❩s➓❴✒❶☛❱❨❷❃❴☛❯❲❴♦s❊❢♥❶☛➙➢❬❪r❤r❛❱❩➔▲❷✥➜❼⑧❀❱❪❢❲❷❃❴☛r❲❴☛r✷➡✫❡❀❴☛❶☛❱❩❭❫❴☛r❛❱✭♣✥❴☛❯⑥➑⑩❷❃❴☛➙♠❭❫❣❥s❃❳❨➙➟➜✧➙♠❣❥➣❩❴☛➙♠➜✥➧➓➩♥s❃❴❙❱❨❡✥♣❼❣♠❱❨❦❃r❛r❤❢❤❱❨⑧❃⑧❃❣❥s❃❳
❢❤❣❥❭❫❴♥❣♠r❛❢❤❷❃❴☛s

✰ ✫➒❭❫❣♠s✱✝❨➂✳✲ ✯★✲ ✤✑✖➯❭✛❬✭➲
✴
✡✰➝ ✹ ✫✵✟✶✖ � ✫ ✭ ✻✝✆✟✆✞✆ ✻☎� ✫ ✯☛➡ ✥■➂✸✷✺✹✻✒ ✆

②✫❷➓❣♠r✠❣♠r✠❴☛✐❊❦❃❣♠♣❩❬❪➙♠❴☛s❊❢➤❢❤❱❙r❤❢❤❱❨⑧❃⑧❃❣♠s➓❳➛❬↕r➤r❲❱❊❱❨s✬❬↕r✠❢❲❷❃❴⑩❴♦s❊❢❤❯❲❱❩⑧❊➜✌❱❪➔➷❢❤❷❃❴⑩⑧❀❱❨r⑥❢❲❴☛❯❤❣❥❱❩❯✠⑨❃❣❥r⑥❢❤❯❲❣❥❡❃❦❼❢❤❣❥❱❩s✰➔❅❬❪➙♠➙❥r✶❡❀❴☛➙❥❱✔➑
❬➁❢❲❷❃❯❤❴☛r❲❷❃❱❨➙♠⑨✓➧◗③➯s◆❱❨❦❃❯➐❬❪⑧❃⑧❃➙❥❣♠❶✭❬↕❢❤❣♠❱❨s❮❢❤❱✜❯❲❱✥❬❪⑨➽❢❤❯✷❬❪❶❸➣❊❣❥s❃❳❃❧✺➑✞❴✬r❲❣♠❭❫⑧➓➙➟➜✜➻❃➲➼❢❲❷❃❴✛❢❤❱❩❢❸❬↕➙⑦s❊❦❃❭✧❡❀❴☛❯➛❱❩➔⑩❢❤❴☛r❤❢❤r
⑧❀❴☛❯❤➔→❱❩❯❲❭❫❴☛⑨➨➧ ❂⑦❱✭➑✞❴♦♣❨❴☛❯✭❧➨❢❤❱➁❯❲❴☛⑨❃❦➓❶☛❴✌❢❤❷➓❴✛❬↕❭❫❱❨❦❃s❊❢↔❱❩➔❛❭❫❴☛❭❫❱❩❯❤➜✖❬❪s❃⑨➼❡❀❱❊❱❨➣✥➳➵➣❨❴☛❴♦⑧➓❣♠s❃❳➓❧✓➑✞❴✧❱q❶☛❶✭❬↕r❲❣♠❱❨s❋❬❪➙♠➙♠➜
➞⑥⑧❃❯❲❦❃s❃❴☛➠◆➝❅r❲❴☛❴✾✈q❴☛❶♦❢❤❣♠❱❨s❮③ ✖♥➳ � ➡➛❡❊➜❰❯❤❴♦➳➵r❲❴♦❢⑥❢❤❣♠s➓❳✜❢❲❷❃❴✴r⑥❢✷❬↕❯❤❢❤❣❥s❃❳✱⑧❖❱❩❣♠s❊❢✰➑⑦❷❃❴☛s◆❱❨s❃❴✛⑧❀❱❩❯❤❢❤❣❥❱❩s➽❱❩➔⑦❢❲❷❃❴✛➔→❦❃➙♠➙
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❢❤❷➓❣♠r↔❣♠r✒❭❫❴☛❯❲❴☛➙➟➜✖❬✬❶☛❱❨s✥♣✥❴☛s❃❣♠❴☛s❃❶☛❴✒✶✓❣❥s✜⑧❋❬❪❯⑥❢❲❣♠❶☛❦❃➙→❬↕❯✭❧❀❱❩❦➓❯❙❶♦❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥❱❩s➮❱❩➔➤❢❤❷❃❴✰❢❲❴☛r⑥❢❤❣❥s❃❳➁❯❲❦❃➙❥❴➛❣❥r❙❬❪s✤➴✁�☞✗ ✁☎✄
❶✭❬❪➙♠❶☛❦❃➙→❬✭❢❤❣❥❱❩s➼❬↕s❃⑨✖❯❲❴♦➳❅❣❥s❃❣➟❢❲❣➢❬❪➙♠❣♠➬✭❬↕❢❤❣♠❱❨s✖❷❋❬❪r♥s❃❱✬❴☎❁❖❴☛❶♦❢❙❱❩s✜❢❤❷❃❴✰❶❸❷❃❱❨❣♠❶☛❴✰❱❩➔✶❢❤❴☛r❤❢❤r✭➱❀❢❲❷❃❴✧❬↕❯❲❶☛r♥❢❲❷❋❬✭❢✵❬↕❯❲❴➛➻❃➲q❴☛⑨
❬❪❯❤❴✒❢❤❱q❱✧➙❥❣♠➣❨❴☛➙➟➜❫❢❤❱➐❡❀❴✒❱❨s✴❢❲❷❃❴↔❢❤❯❲❦❃❴❙❯❲❱✥❬❪⑨✛❢❤❱➐❴♦♣❨❴☛❯⑩❡❀❴✒❶✷❷❃❱❩r❲❴☛s✴➔→❱❨❯⑦❴♦➲➓❬↕❭❫❣❥s❋❬↕❢❤❣♠❱❨s➨➧

☞☎✦✄✂ ✬ ✒✆☎✞✝ ☎✓✒ ✷ ✰✳✲✠✟ ✎✗✷ ✲ ✷✞✒✛✑ ✴ ✑ ☎ ✝✛✒
③➯s➒s❃❴✭❬↕❯❲➙➟➜✤❬❪➙♠➙⑩⑧❃❯❲❴♦♣q❣❥❱❩❦❃r✴❬↕⑧❃⑧➓➙♠❣♠❶✭❬↕❢❤❣❥❱❩s❃r❫❣❥s✥♣✥❱❩➙♠♣q❣❥s❃❳➼⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✏❢❤❯❲❴♦❴☛r✬❢❤❷❃❴✖❴☛s✥❢❲❣♠❯❲❴✴❢❤❯❲❴☛❴✖❣♠r❫❶☛❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❴☛⑨
❱✪❁❀➳❅➙❥❣♠s❃❴✾❬❪s❃⑨◆r❤❢❤❱❨❯❲❴☛⑨➽➔→❱❩❯➐➙➢❬↕❢❤❴☛❯➐❦❃r❤❴❨➧✠②✞❷❃❣♠r✌❶✭❬❪s◆❡❀❴✜❬✖❭✛❬❪r❤r❲❣➟♣✥❴❙t➯❱❩❡✓➧④➩⑩➔♥❶☛❱❩❦➓❯❤r❲❴✴⑨❃❦❃❯❲❣♠s➓❳✖❢❤❷❃❴✜❬↕❶♦❢❤❦❀❬↕➙
❴♦➲❼❴♦❶☛❦❃❢❤❣♠❱❨s➼❱❩s➓➙➟➜✤➾❪➚❖➴ ✑✡✓✘✗❪➚ ✁☛✡ ❱❩➔④❢❤❷➓❴✌❢❲❯❤❴☛❴✌❣❥r♥❢❲❯❸❬☛♣✥❴☛❯❤r❲❴☛⑨✜➔→❯❲❱❩❭ ❢❲❷❃❴➐❯❤❱q❱❪❢❙s❃❱❊⑨➓❴✰❢❤❱✜❬➐❢❲❴☛❯❤❭❫❣❥s❋❬❪➙◗s➓❱❊⑨❃❴❨❧
❢❤❷➓❴✒❡❃❯✷❬❪s❃❶❸❷✛⑨❃❣♠❶♦❢❸❬↕❢❤❴☛⑨✴❡❊➜✧❢❤❷➓❴✒⑨❀❬✭❢❸❬❼➧❖➝➸②✫❷❃❣❥r✞❣♠r④❦➓r❤❦❀❬↕➙❥➙➟➜✌♣✥❴☛❯⑥➜➐➔❅❬↕r❤❢❛r❲❣♠s❃❶☛❴↔❬❪➙♠➙❋❢❲❷❋❬✭❢❛s➓❴☛❴♦⑨➓r✫❢❤❱✌❡❀❴♥⑨➓❱❩s❃❴↔❣♠r
❢❤❱✧➔→❱❩➙❥➙♠❱✭➑➭⑧❃❯❲❴♦➳❅❶☛❱❨❭❫⑧❃❦❼❢❲❴☛⑨✛❣❥s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥❱❩s❃r✵✶❃❣♠s✴⑧❀❬↕❯❤❢❤❣♠❶☛❦➓➙➢❬❪❯✔❧q❢❤❷❃❴☛❯❲❴↔❣♠r❛s❃❱➐❱❨s❼➳➵➙♠❣♠s❃❴↔❱❨⑧❼❢❤❣❥❭❫❣♠➬✭❬✭❢❲❣♠❱❨s➨➧ ➡
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➑✞❴✛❬↕❯❲❴❫❳❨❱❩❣❥s❃❳➁❢❲❱➮❬↕r❲➣➮❷❊❦❃s➓⑨❃❯❲❴☛⑨❃r✰❱❩❯➛❴♦♣❨❴☛s❮❢❤❷❃❱❨❦❃r✷❬❪s❃⑨❃r✌❱❩➔❛✐❊❦➓❴☛r⑥❢❤❣❥❱❩s➓r✔➧✠✈❊❣♠s➓❶☛❴➐❢❤❷❃❴☛❯❲❴✛❬❪❯❤❴➐❢❲❷❃❴☛s➽❭✛❬↕s❊➜
➾❪➚❀➪➸➶ ➹→➚➷➴✞❣♠❢❤❴☛❯✷❬✭❢❲❣♠❱❨s❃r❙❱❪➔✞❬❫❡❋❬❪r❤❣❥❶✰❱❩⑧❼❢❲❣♠❭❫❣♠➬✭❬↕❢❤❣❥❱❩s✜r❲❦❃❡➓❯❤❱❨❦❼❢❤❣❥s❃❴❨❧❀❣➟❢❙❣♠r⑩♣q❣♠❢❸❬❪➙✺❢❤❱✴❯❲❴☛⑨❃❦❃❶☛❴✰❢❲❷❃❴✌❶☛❱❨❭❫⑧❃❦❼❢✷❬✭❢❤❣❥❱❩s
❱❩➔➤❢❤❷❃❴✧❢❤❴☛r❤❢❤❣♠s➓❳✴❯❤❦➓➙♠❴➛❢❤❱✖❬➐➔➢❱❨❯❲❭✂❬↕r❙❴☎✼❫❶☛❣♠❴☛s✥❢➛❬❪r✒⑧❀❱❨r❤r❲❣❥❡❃➙♠❴❨➧➨②✞❷❃❣♠r↔❣♠r↔❶☛❱❩❭❫⑧❃❦❃❢❸❬↕❢❤❣♠❱❨s❋❬❪➙♠➙➟➜✴➔→❴✭❬❪r❤❣❥❡❃➙♠❴✌r❲❣♠s➓❶☛❴
❱❨❦❃❯✰❬❪s❋❬❪➙➟➜q❢❤❣♠❶✭❬❪➙➤❭❫❱❊⑨➓❴☛➙▲➜❼❣♠❴☛➙♠⑨❃r➛❬✛♣❨❴☛❯❤➜✱r❲❣♠❭❫⑧❃➙❥❴✰❶❸❷❋❬❪❯❸❬❪❶♦❢❤❴☛❯❲❣♠➬✭❬↕❢❤❣♠❱❨s❰❱❩➔✞❢❤❷❃❴➐❴☛s✥❢❤❯❲❱❨⑧✥➜➮❢❤❴☛r❤❢❤❣♠s❃❳✖❯❲❦❃➙❥❴✪✶➨r❲❴☛❴
✈❊❴☛❶♦❢❲❣♠❱❩s➁③ ✖♥➳ ✤❛➧

☞☎✦✌☞ ✫ ✁ ✷✄✂✆☎✞✝✠✟ ✹✎✍✏✟✑✟ ✎ ☎✄✂ ✴ ✑ ☎✞✝✛✒ ✹ ✝✓✒ ✑✕✔ ☎✩✹✎☎ ✷✩✑✕✔ ✝ ✌ ✝ ✎✞✝ ✶✗✖
✑④❱❨s❃s➓❴☛❶✷❢❲❣♠❱❨s❃r✴➑⑩❣➟❢❤❷■❶☛❱❊⑨➓❣♠s❃❳➽❢❲❷❃❴☛❱❨❯⑥➜➥❷❀❬♦♣✥❴❮❬❪➙♠❯❲❴✔❬❪⑨❼➜➒❡❀❴☛❴☛s➭❭❫❴☛s❊❢❤❣♠❱❨s❃❴☛⑨➨➧⑦❚▲❬❪⑧❀❴☛❯❤r✴⑨➓❴✭❬↕➙❥❣♠s❃❳➽➑⑩❣➟❢❤❷➥❢❤❷❃❴
❳❨❴☛s❃❴☛❯✷❬↕➙➷❭❫❴♦❢❤❷❃❱q⑨❃❱❨➙♠❱❩❳❩➜✧❱❩➔◗⑨➓❴♦❶☛❣❥r❤❣❥❱❩s➐❢❲❯❤❴☛❴☛r⑦❬❪s❃⑨❫❢❲❷❃❴↔❯❤❱❨➙♠❴⑩❱❪➔✺❴☛s✥❢❲❯❤❱❨⑧✥➜❫❣♠s✛⑧❋❬↕❢⑥❢❤❴☛❯❲s✬❯❲❴☛❶☛❱❩❳❨s❃❣♠❢❤❣♠❱❨s✬❣❥s❃❶☛➙♠❦❃⑨➓❴
✳➘❽✵✴➸❧ ✳➘❻❩➄ ✴➸❧ ✳ ❻❪➃ ✴✺❬↕s➓⑨✽✳ ➄❪❵✪✴✺❬↕s❃⑨ ✳ ❵❊❽✵✴➸➧

❿⑩❴☛❶☛❣❥r❤❣❥❱❩s✛❢❤❯❲❴☛❴☛r⑩❷❋❬☛♣❨❴✌❬↕➙❥❯❤❴✭❬❪⑨❼➜✬❡❀❴☛❴☛s✾❦❃r❤❴☛⑨➁➔➢❱❨❯⑩r❤❷❀❬↕⑧❀❴➛❬❪s❃⑨✾❱❩❡❼t➯❴☛❶♦❢⑩❯❲❴☛❶☛❱❨❳❩s➓❣➟❢❤❣♠❱❨s➨❧❼➔→❱❨❯⑦❴♦➲➓❬↕❭❫⑧➓➙♠❴✒➔➢❱❨❯
❯❲❴☛❶☛❱❩❳❨s❃❣❥➬♦❣❥s❃❳♥⑧❃❯❲❣❥s✥❢❤❴☛⑨✌❬↕s❃⑨✰❷❋❬❪s❃⑨❃➑⑦❯❲❣➟❢⑥❢❤❴☛s✰❶❸❷❀❬↕❯✷❬↕❶♦❢❲❴☛❯❤r✫➝✚✳➘❻✪✩✵✴✉❧☞✳ ❵❊➆ ✴î➡❸❧↕❡❃❣♠❱❨➙♠❱❨❳❨❣♠❶✭❬↕➙✥r❲❷❋❬❪⑧❀❴☛r✫➝✘✳➘➄q➂☎✴î➡◗❬❪s❃⑨✰❱❪❢❲❷❃❴☛❯
❢✉➑✫❱❩➳❅⑨❃❣❥❭❫❴☛s❃r❲❣♠❱❨s❋❬❪➙❊r❲❷❋❬❪⑧❀❴☛r✫➝✘✳➟➂☎✴î➡✷❧❨❬↕s❃⑨✌❢❤❷❃❯❲❴☛❴♦➳❅⑨➓❣♠❭❫❴☛s❃r❲❣♠❱❨s❋❬❪➙❊❱❨❡❼t✉❴☛❶♦❢❲r⑦➝✘✳➟➂✵✭✵✴✉❧✖✳➘❻q➂✡✴✉❧ ✳ ❵➓➂✘✴➸❧ ✳ ❵❊❻✧✴❅➡❸➧ ☞⑦r❲❦❋❬❪➙♠➙➟➜✥❧✭❢❤❷❃❴
❢❤❴☛r❤❢❤❣❥s❃❳➐❯❤❦❃➙❥❴✒❣❥r✞❡❋❬↕r❲❴☛⑨➁❱❨s➁❴☛s❊❢❤❯❲❱❩⑧❊➜✛❯❲❴☛⑨❃❦❃❶♦❢❤❣❥❱❩s✾❬❪s❃⑨➁❣❥s✥♣✥❱❩➙♠♣❨❴☛r⑦❴♦➲❊❢❤❯✷❬❪❶♦❢❤❣♠s❃❳➐➙♠❱q❶✭❬↕➙➨❣❥❭✛❬↕❳❨❴⑩➔→❴✭❬✭❢❲❦❃❯❲❴☛r✔➧

➩♥❦❃❯✠➑✞❱❩❯❲➣✌⑨❃❣ ❁❖❴☛❯❲r➤❭✛❬↕❯❲➣❩❴☛⑨➓➙➟➜✵➔→❯❲❱❩❭❹❢❲❷❃❴♥⑧❀❱❨⑧❃❦❃➙→❬↕❯➛➞⑥❷✥➜❼⑧❀❱❩❢❤❷❃❴☛r❲❣♠➬☛❴↔❬❪s❃⑨➐❢❤❴☛r❤❢❤➠➛⑧❋❬↕❯✷❬❪⑨❃❣♠❳❨❭ ❣♠s❫❶☛❱❨❭❫⑧❃❦❼➳
❢❤❴☛❯❛♣q❣♠r❲❣♠❱❨s✴❣♠s✛➑⑦❷➓❣♠❶❸❷✱➝❅❶☛❱❨❭❫⑧❃➙♠❴♦❢❲❴↕➡✠❷❊➜q⑧❀❱❩❢❤❷➓❴☛r❤❴☛r✒❬↕❯❲❴↔❯❤❴☛⑧❀❴✭❬↕❢❤❴☛⑨❃➙♠➜✛❴☛➙❥❣♠❶☛❣➟❢❤❴☛⑨✴❣❥s➁❬✰⑧❃❯❲❱❊❶☛❴☛r❲r❛❯❲❴♦➔➢❴☛❯❲❯❲❴☛⑨✬❢❲❱❫❬❪r
➞⑥❣♠s❃⑨➓❴♦➲q❣♠s➓❳❃➧ ➠✧➩♥s➐❢❲❷❃❴✒❶☛❱❨s✥❢❲❯❸❬❪❯❤➜✥❧❊➑✞❴♥⑨❃❱✰s❃❱❩❢❛❣♠r❲❱❩➙➢❬↕❢❤❴↔❬❪s❃⑨✬❢❤❴☛r❤❢❛r❤⑧❀❴☛❶☛❣♠➻➓❶♥❷✥➜❼⑧❀❱❩❢❤❷❃❴☛r❲❴☛r⑩❬❪❡❀❱❩❦❃❢④❢❤❷➓❴ ☛❨➶♠➾✳✑✘✗❩➶
❯❲❱✥❬❪⑨✴⑧❃➙→❬↕❶☛❴☛❭❫❴☛s✥❢✵✶q❣♠❢✫❣♠r⑦s❃❱❩❢✞❶☛❱❨❭❫⑧❃❦❃❢❸❬✭❢❲❣♠❱❨s❋❬↕➙❥➙➟➜➐➔→❴✭❬↕r❲❣♠❡❃➙❥❴♥➳▲❢❲❷❃❴☛❯❲❴❙❬❪❯❤❴↔r❲❣♠❭❫⑧❃➙♠➜✌❢❤❱q❱✌❭✛❬↕s❊➜❫⑧❀❱❩r❲r❲❣♠❡❃❣❥➙♠❣➟❢❲❣♠❴☛r✭➧
③➯s❃r❤❢❤❴✭❬↕⑨✓❧❊❱❩❦➓❯➛➞➯❣❥s❃⑨❃❴♦➲❼❣♠s❃❳➓❧ ➠❙r❲❦❃❶❸❷✛❬❪r④❣♠❢✠❴♦➲❼❣♠r❤❢❤r✭❧❨❣❥r➤⑨❼➜qs❀❬↕❭❫❣❥❶❛❬❪s❃⑨❫r❤❢❤❱q❶❸❷❋❬❪r⑥❢❲❣♠❶❨➱❨➑✫❴⑩❳❩❯✷❬❪⑨❃❦❋❬❪➙♠➙♠➜➛➔→❱❨❯❤❭✧❦❃➙➢❬↕❢❤❴
r❲⑧❀❴☛❶☛❣➟➻➓❶✧❶☛❱❩s❪t➯❴☛❶♦❢❤❦➓❯❤❴☛r➛❡✥➜✜r❤❴☛✐q❦❃❴☛s✥❢❲❣➢❬❪➙♠➙➟➜✖⑧❀❴☛❯⑥➔→❱❨❯❤❭✬❣♠s❃❳✛r❤❣❥❭❫⑧❃➙♠❴↔❢❤❴☛r❤❢❤r➛❬❪s❃⑨➮❯❤❴♦➳➵❴♦♣❨❬↕➙❥❦❋❬↕❢❤❣♠s❃❳➁❢❤❷❃❴✌❴♦♣✥❱❨➙➟♣q❣❥s❃❳
⑨❃❣❥r⑥❢❲❯❤❣❥❡❃❦❼❢❲❣♠❱❨s✬❱✭♣❨❴☛❯⑩❷✥➜❼⑧❀❱❩❢❤❷❃❴☛r❲❴☛r⑦❦➓s✥❢❤❣❥➙➨❣➟❢❛❡❀❴☛❶☛❱❩❭❫❴☛r⑦r❤❦✖✼➐❶☛❣❥❴☛s✥❢❤➙♠➜✬⑧❀❴✭❬↕➣❨❴☛⑨✴❢❤❱➐⑨❃❴☛❶☛➙➢❬❪❯❲❴❙❬✌r❲❱❩➙❥❦❼❢❤❣♠❱❨s➨➧

➩♥❦❃❯✶❬❪⑧❃⑧❃❯❲❱✥❬❪❶❸❷✰❣♠r◗❭✌❦❃❶❸❷❙❶☛➙♠❱❨r❲❴☛❯✔❧↕❬↕❢▲➙♠❴✭❬❪r⑥❢✺❣♠s✵r❲⑧❃❣❥❯❤❣♠❢✔❧☛❢❤❱⑦➑✫❱❨❯❲➣✒❣❥s✖➞❲❬↕❶♦❢❤❣♠♣❨❴④♣q❣❥r❤❣❥❱❩s➓➠❙➝✘✳ ❵✥➄ ✴î➡➷❶☛❱❩s➓❶♦❴☛❯❲s❃❣❥s❃❳
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⑧❋❬❪❯❤❢❤❣♠❶☛❦➓➙➢❬↕❯✭❧❀❢❲❷❃❴➐❬❪❶♦❢❤❣➟♣✥❴✌❢❲❴☛r⑥❢❲❣♠s❃❳✴❭❫❱q⑨❃❴☛➙▲❣♠r✵❬❪s✱❴♦➲❃❬❪❭❫⑧❃➙❥❴➛❱❩➔✞❬✬r❲❴☛✐❊❦❃❴☛s❊❢❤❣➢❬❪➙✠⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✱❭✛❬❪➣❊❣❥s❃❳❫⑧❃❯❲❱❊❶☛❴☛r❲r
❬❪s❃⑨✴❱❩s➓❴♥➑⑦❬☛➜❫❢❤❱✰➔→❱❩❯❲❭✌❦➓➙➢❬↕❢❤❴❛❢❲❷❃❴✾➞➯➑⑦❷❃❴☛❯❲❴⑩❢❤❱✌➙❥❱❊❱❨➣❫s❃❴♦➲❊❢❲➠✌⑧❃❯❲❱❩❡➓➙♠❴☛❭✖➧ ✩ s❃❱❩❢❤❷❃❴☛❯❛➑❛❬☛➜❫❢❤❱✰➔→❱❨❯❤❭✧❦❃➙➢❬↕❢❤❴⑦❢❤❷❃❴
r✷❬↕❭❫❴↔❶☛❱❨s✥❢❤❯❲❱❨➙◗⑧➓❯❤❱❨❡❃➙❥❴♦❭ ➝❅❣➸➧ ❴❨➧♠❧❃❶❸❷➓❱❊❱❨r❤❣❥s❃❳➐❢❤❷➓❴✵❭❫❱❨r⑥❢❛❦❃r❲❴♦➔→❦❃➙✺❣♠s❼➔→❱❨❯❲❭✛❬✭❢❤❣❥❱❩s✛❢❲❱❫⑧❃❯❲❱❊❶☛❴☛r❲r✷➡✞❦❃r❲❴☛r ✾✫❬☛➜✥❴☛r❤❣→❬↕s
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❢❤❷➓❴☛r❤❴❙❴☛r❤❢❤❣♠❭✴❬✭❢❤❴☛⑨✴⑨❃❣❥r❤❢❤❯❤❣❥❡❃❦❼❢❲❣♠❱❨s❃r✭➧
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Ï◗❣❥❳❩❦➓❯❤❴✴❾q➱✠②✓❱❩⑧➨➱✄✤✶r❤❢❤❣♠❭✛❬↕❢❤❴☛⑨❰⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s➼❱❪➔⑩❢❤❷➓❴❫➻➓➙♠❢❤❴☛❯✌❱❨s❮❯❲❱❊❬↕⑨➓r❫➝➵➙♠❴♦➔➢❢✷➡✰❬❪s❃⑨◆❣❥s➼❢❤❷➓❴✬❡❋❬❪❶❸➣❊❳❨❯❲❱❩❦➓s❃⑨
➝❅❯❲❣♠❳❨❷✥❢♦➡❸➧ ❂⑦❱❨❯❲❣♠➬☛❱❨s✥❢❸❬❪➙✺❬↕➲q❣❥r✔➱❃⑧❀❱❨r❲r❤❣❥❡❃➙♠❴✒➻➓➙♠❢❤❴☛❯❛♣❨❬❪➙♠❦❃❴☛r✭➧✼✖➤❴☛❯❤❢❤❣♠❶✭❬❪➙◗❬✭➲❼❣♠r✭➱❃➔→❯❲❴☛✐❊❦❃❴☛s➓❶✷➜➁❱❩➔✶❯❲❴☛r❤⑧❖❱❩s❃r❲❴❨➧ ✾④❱❩❢⑥❢❤❱❨❭✖➱
❢❤❷➓❴↔➔➢❦➓s❃❶♦❢❤❣♠❱❨s✁�✄✂☎✝✆✓➝✞�❊➡❸➧
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②✫❷➓❴➛❡❀❬↕r❲❣♠❶✌❬↕r❲r❲❦❃❭❫⑧❼❢❤❣❥❱❩s✛❢❲❷❋❬✭❢❙❣♠r⑩❦❼❢❲❣♠➙♠❣❥➬♦❴☛⑨✖❣♠r♥❢❤❷❋❬↕❢♥❢➸➑✞❱❫⑧❃❣➟➲❼❴☛➙♠r♥❣❥s✾❶☛➙❥❱❩r❲❴✵⑧➓❯❤❱✭➲q❣❥❭❫❣➟❢✉➜✴❬↕s➓⑨✜❡❀❱❪❢❲❷✜❱❩s
❢❤❷➓❴✒❯❲❱✥❬❪⑨❫r❲❷❃❱❨❦❃➙♠⑨✛❷❋❬☛♣❨❴❙❬❙r❲❭✛❬❪➙♠➙♠❴☛❯➤❣❥s✥❢❤❴☛s➓r❤❣♠❢➸➜❫⑨❃❣ ❁❖❴☛❯❲❴☛s❃❶☛❴⑩❢❲❷❋❬↕s✬❢❤❷❋❬↕❢❛❱❩➔✓❢➸➑✞❱✰⑧❃❣➟➲❼❴☛➙♠r✭❧❨❱❨s❃❴↔❱❪➔➨➑⑩❷❃❣♠❶❸❷✛➙♠❣♠❴☛r
❱❨s✜❢❲❷❃❴✌❯❲❱✥❬❪⑨➼❬❪s❃⑨✱❢❤❷❃❴➐❱❩❢❤❷❃❴☛❯❙❱✪❁❰❢❤❷➓❴✌❯❲❱✥❬❪⑨➨➧✓✈❊❣❥s❃❶☛❴✰❢❤❷➓❴✧❭✛❬↕t✉❱❨❯♥❯❲❱✥❬❪⑨❃r➛❬❪⑧❃⑧❀❴✭❬❪❯✒❣❥s❰✈❃❚④➩↔②❒❣♠❭✛❬❪❳❩❴☛r↔❬❪r
r❤❢❤❯❲❦❃❶♦❢❤❦➓❯❤❴☛r↔❱❪➔✠➑⑦❣❥⑨❼❢❤❷✜❡❀❴♦❢✉➑✫❴☛❴☛s✱❢➸➑✫❱➁❬↕s➓⑨✖❢❤❷❃❯❲❴☛❴✌⑧➓❣➟➲q❴☛➙❥r✔❧➓❢❤❷❃❴✰➻❋➙➟❢❤❴☛❯♥❣❥r✒❡❋❬❪r❲❴☛⑨✜❱❩s➼❬➐⑧❋❬❪❣♠❯♥❱❩➔✞❬❪⑨❪t❤❬↕❶☛❴☛s❊❢✔❧
⑨❃❣❥❳❩❣♠❢❤❣♠➬☛❴☛⑨➦➙♠❣♠s➓❴☛r✖➝➸❬❪s ➞❤❬❪❯❲❶☛➠❊➡✚✶✞⑨❃❦➓❴✖❢❤❱◆⑨❃❣❥❳❩❣♠❢❤❣♠➬✭❬↕❢❤❣❥❱❩s➨❧④❢❤❷❃❴❰❬↕❶♦❢❤❦❀❬↕➙❙➙❥❴☛s❃❳❪❢❲❷❃r✴❱❪➔➛❢❤❷❃❴☛r❲❴➮❬❪❯❤❶☛r✴❣❥s➥⑧❃❣♠➲q❴☛➙♠r
⑨❃❣ ❁❖❴☛❯✧r❲➙♠❣❥❳❩❷❊❢❤➙➟➜❰⑨➓❴☛⑧❀❴☛s❃⑨❃❣❥s❃❳➼❱❩s✏❢❤❷➓❴➁❱❩❯❲❣❥❴♦s❊❢❸❬↕❢❤❣♠❱❨s➨❧✠❡❃❦❼❢✛❬↕➙❥➙⑦❬↕❯❲❴➁❡❀❴♦❢✉➑✫❴☛❴☛s✤❴♦❣❥❳❩❷❊❢✛❬↕s❃⑨✏❢➸➑✞❴☛➙➟♣✥❴✴⑧❃❣➟➲❼❴☛➙♠r✭➧
②✫❷➓❴✾❱✭♣✥❴☛❯❸❬❪➙♠➙⑩❯❲❴☛r❤⑧❀❱❨s❃r❲❴➁❱❩➔✒❢❲❷❃❴✖➻➓➙♠❢❤❴☛❯❫❣♠r➐❢❲❷❃❴✱❬↕❳❨❳❩❯❲❴☛❳❊❬✭❢❲❴✜❱❪➔↔❢❤❷❃❴✜❣❥s❃⑨❃❣♠♣q❣❥⑨❃❦❋❬❪➙➵❧▲❡❃❣❥s❋❬↕❯❤➜◆❯❲❴♦r❲⑧❀❱❨s❃r❲❴☛r❫❱❪➔
❴☛➙♠❴☛❭❫❴☛s❊❢❸❬❪❯⑥➜❹➞⑥❶☛➙♠❣♠✐q❦❃❴☛r❲➠➽❬❪➙♠❱❨s❃❳➼❢❲❷❃❴➮❬❪❯❤❶❨➧✞②✞❷❃❴☛❯❤❴✱❬❪❯❤❴✱❬❪❡❀❱❨❦❼❢✬❢✉➑✫❴☛s✥❢✉➜➒❶♦➙❥❣♠✐q❦❃❴☛r❫⑧❀❴☛❯✴❬❪❯❲❶❨❧④❴✭❬↕❶❸❷➦❡❋❬❪r❤❴☛⑨
❱❨s➒❬✱⑧❀❬✭❢⑥❢❲❴☛❯❤s✤❱❩➔✒r❤❣♠➲❮⑧❃❣♠➲q❴☛➙♠r➁➝✁�✪✂☛✻✘✆✟✆✟✆ ✻✂�✂✄✷➡✧❬❪❯❤❯✷❬❪s❃❳❨❴♦⑨➒❬↕r❫r❲❷❃❱✭➑⑦s✏❣♠s✤Ï◗❣❥❳❩❦➓❯❤❴✾➆❼➧ ✜➨❴♦❢✆☎❀➝✁�❤➡✰⑨❃❴☛s➓❱❪❢❤❴➁❢❤❷❃❴
❣♠❭✴❬↕❳❨❴✴❣♠s✥❢❲❴☛s❃r❲❣➟❢➸➜✤❬↕❢✬⑧❃❣➟➲❼❴☛➙✝�✷➧ ✤➤❬❪❶❸❷➒r❲❦❃❶❸❷✤❶☛➙♠❣♠✐q❦❃❴➁❣❥r✛❬↕r❲r❲❣♠❳❨s❃❴☛⑨✤❬✱♣❨❬❪➙♠❦❃❴✮✩✱❱❩❯✖➂✒✶✠❢❤❷❃❴✾♣❨❬↕➙❥❦❃❴➁❣❥r✖➂➁❣➟➔
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❱❩❢❤❷❃❴☛❯❤➑⑦❣❥r❤❴❨➧➤②✞❷❃❴✾❢❤❴☛r❤❢✬❯❤❴☛r❲❦❃➙♠❢➐❣❥r✧r❲❣♠❭❫⑧❃➙♠➜➼❢❤❷❃❴✖r❲❦❃❭ ❱❩➔↔❶☛➙♠❣❥✐❊❦❃❴✾❯❤❴☛r❲⑧❀❱❨s❃r❲❴☛r❫✐❊❦❋❬❪s✥❢❲❣♠➬☛❴☛⑨✤❢❤❱✧✒➦⑨❃❣❥r❤❢❤❣♠s❃❶♦❢
♣❨❬❪➙♠❦❃❴☛r✭❧❖⑨❃❴☛s❃❱❩❢❤❴☛⑨➮❡✥➜✑✝✥➂ ✻✘✆✟✆✟✆ ✻✝✒ ✒✥➧➷➝➸②✫❷❃❴✌♣❩❬❪➙♠❦➓❴✦✒ ✫➫➂✵✩➐❣♠r↔❦❃r❲❴☛⑨✖➔→❱❩❯➛❬❪➙♠➙◗❢❤❷➓❴✌❴♦➲q⑧❀❴☛❯❲❣♠❭❫❴☛s❊❢❤r♥❣♠s❰✈❊❴☛❶♦❢❤❣♠❱❨s
✖✌➧ ➡

①⑦❱❩❢❤❣♠❶☛❴➐❢❲❷❋❬✭❢➛❢❤❷❃❣❥r❙➻➓➙♠❢❤❴☛❯✭❧➷❣❥s➮❶☛❱❨s✥❢❲❯❸❬❪r❤❢✵❢❤❱✾❭❫❱❩r❤❢↔❶☛❯❲❴☛r❤❢✵⑨❃❴♦❢❤❴☛❶♦❢❤❱❨❯❲r✔❧✺❣♠r❙❣♠s❊♣❨❬↕❯❲❣➢❬❪s✥❢❙➑⑩❣➟❢❤❷➼❯❲❴☛r❤⑧❀❴☛❶♦❢➛❢❤❱
➶ ➹→➚➷➴ ✗✔✓④➝❅s❃❱❨s❫⑨❃❴☛❳❨❴☛s❃❴☛❯✷❬✭❢❤❴↕➡✺❢❲❯❸❬❪s❃r❤➔→❱❩❯❲❭✛❬↕❢❤❣♠❱❨s✌❱❩➔❀❢❤❷❃❴⑩❣♠❭✛❬❪❳❨❴④❣♠s❊❢❤❴☛s❃r❲❣➟❢❲❣♠❴☛r✭➧✥②✫❷❃❣❥r✶❭❫❣❥❳❩❷❊❢✶⑧❋❬❪❯❤❢❤❣➢❬❪➙♠➙➟➜✵❴♦➲❼⑧❃➙➢❬❪❣♠s
➑⑦❷❊➜✬❢❲❷❃❴✰⑨❃❣♠r❤❢❤❯❲❣♠❡➓❦❼❢❤❣♠❱❨s❃r ✝ ★✌❬↕s❃⑨✖✝ ✂ ❣♠s✜Ï◗❣♠❳❨❦❃❯❲❴✰❾➛❶✭❬❪s✖❡❀❴✵❦❃r❲❴☛⑨✾➔→❱❩❯✒❬✧➙➢❬❪❯❲❳❩❴↔♣❨❬↕❯❲❣♠❴♦❢✉➜✛❱❩➔➤❣♠❭✛❬❪❳❩❴☛r✭❧qr❲❦❃❶❸❷
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✹ ❳❩❣♠♣❨❴☛s✖❢❲❷❃❴✌s❃❴♦➑ ❶✭❬❪s❃⑨❃❣❥⑨❋❬↕❢❤❴✛➝➸❬❪s❃⑨➮⑧❃❯❲❴♦♣q❣❥❱❩❦❃r✒❢❤❴☛r❤❢↔❯❲❴☛r❲❦❃➙➟❢❲r✷➡✷➧❖Ï✺❣♠❯❲r⑥❢✭❧❃➔→❱❩❯➛❬❪s✥➜✖❴✷♣✥❴☛s✥❢✆✏ ❢❤❷➓❴➛❴☛s❊❢❤❯❲❱❩⑧❊➜
❱❩➔✑☎■❯❲❴☛➙➢❬↕❢❤❣♠♣❨❴✒❢❤❱✧❢❤❷❃❴❙❶☛❱❨s❃⑨❃❣♠❢❤❣♠❱❨s❋❬❪➙➨⑧❃❯❲❱❩❡❀❬↕❡❃❣❥➙♠❣➟❢✉➜✬❭❫❴✭❬↕r❲❦❃❯❲❴ ✡✰➝✙✆✁✖ ✏✌➡✠➑⑦❣♠➙❥➙❀❡❀❴❙⑨❃❴☛s❃❱❩❢❤❴☛⑨✖❡✥➜

✝➮➝✞☎✗✖ ✏✰➡✪✫☞✷✠✟ ✡ ✡✰➝✞☎ ✫✎✌✶✖ ✏✌➡q➙♠❱❩❳ ✽ ✡✰➝✞☎ ✫✍✌✶✖ ✏✌➡☎✆

①⑦❱✭➑➒❢❤❷➓❴♥❶☛❱❩s➓⑨❃❣➟❢❤❣❥❱❩s❀❬↕➙➷❴☛s✥❢❤❯❲❱❨⑧✥➜❫❱❪➔✒☎➥❳❨❣➟♣✥❴☛s✴❬❪s❃❱❩❢❤❷❃❴☛❯✞❯✷❬❪s❃⑨❃❱❨❭ ♣❨❬↕❯❲❣→❬↕❡❃➙❥❴✔✓ ❣♠r✫⑨❃❴♦➻➓s➓❴♦⑨➁❬❪r✑✝➮➝✞☎✗✖ ✓✵➡ ✫✕✍✖ ✡✰➝✗✓ ✫✙✘❃➡✚✝✱➝☞☎✗✖ ✓ ✫✙✘❃➡↔❬❪s❃⑨✛✝➮➝✞☎✗✖ ✏ ✻✜✓❙➡♥⑨❃❴☛s❃❱❩❢❤❴☛r❙❢❲❷❃❴❫❶☛❱❩s➓⑨❃❣➟❢❲❣♠❱❨s❋❬↕➙✠❴☛s✥❢❲❯❤❱❨⑧✥➜➮❦❃s❃⑨❃❴☛❯✗✡✰➝✙✆ ✖ ✏✰➡✷❧
❣➵➧ ❴❨➧♠❧ ✝✱➝☞☎✗✖ ✏✾✻✢✓➛➡✪✫✣✟ ✖ ✡✰➝✤✓ ✫✍✘✦✖ ✏✌➡✚✝✱➝✞☎ ✖ ✏✾✻✢✓ ✫✍✘➓➡☎✆

➏ ❴✛s❃❱✭➑❐❴♦➲➓❬↕❭❫❣❥s❃❴✧❢❤❷❃❴❫❴☛s❊❢❤❯❲❱❩⑧❊➜➼❢❤❴☛r⑥❢❲❣♠s❃❳✖❯❲❦❃➙♠❴➐❣♠s❮❱❩❦➓❯✵❶✭❬↕r❲❴❨➧✶②✫❷❃❴➐➻➓❯❲r❤❢✌❬❪❯❤❶➐❶❸❷❃❱❨r❲❴☛s❮❣❥r ✔ ✂ ✶✓❣♠❢➛❣♠r
r❲❣♠❭❫⑧❃➙♠➜✖❬✬⑧❋❬↕❯✷❬❪❭❫❴♦❢❤❴☛❯✒❱❩➔✫❢❤❷❃❴➐❱❩❯❲❣♠❳❨❣♠s❀❬↕➙❀t➯❱❨❣♠s✥❢❙⑨❃❣❥r⑥❢❲❯❤❣❥❡❃❦❼❢❤❣❥❱❩s✱❱✔♣✥❴☛❯❙❢❤❴☛r❤❢❤r➛❬❪s❃⑨➼❯❲❱✥❬❪⑨❃r✭➧➨②✞❷❃❴✌r❲❴☛❶☛❱❩s❃⑨❮❬❪❯❲❶
❶❸❷➓❱❩r❲❴☛s➽❣♠r✰✔ ✽ ❧✓➑⑦❷➓❣♠❶❸❷❮⑨❃❴☛⑧❀❴☛s❃⑨❃r✧❱❩s ✔✗✂❫❬❪s❃⑨❮❢❤❷❃❴✛❯❤❴☛r❲⑧❀❱❨s❃r❲❴➐❢❤❱✖❢❤❴☛r❤❢ � ✫✮✭ ➧✓③➯s❮❳❨❴☛s❃❴☛❯✷❬↕➙➸❧✓❢❤❷➓❴ ✯✦✥ ➂ ✖ r⑥❢
❬❪❯❤❶➛❶❸❷❃❱❨r❤❴☛s✱❣♠r✓✔✄✚✣✢✤✂❪❧❋➑⑩❷❃❣♠❶❸❷✾⑨❃❴☛⑧❀❴☛s❃⑨❃r↔❱❨s➁❢❲❷❃❴✰❯❤❴☛r❲❦❃➙➟❢❲r⑦❱❩➔✠❢❤❷❃❴✰⑧❃❯❲❴♦♣q❣❥❱❩❦➓r ✯✴❢❤❴☛r❤❢❤r✭❧❀⑨❃❴☛s❃❱❩❢❤❴☛⑨✱❡❊➜✧✏✖✚ ✫
✝ �✬✫✮✭ ✫ ★ ✫ ✭ ✻✝✆✟✆✞✆ ✻☎�✄✫ ✯ ✫ ★ ✫✮✯ ✒❨➧➷➝ ➏ ❴✵❶✭❬❪s✾❬↕r❲r❲❦❃❭❫❴ ✡✰➝★✏ ✚ ➡✪✩ ✩❼➧ ➡

②✫❷➓❴↔❡❀❬↕r❲❣♠❶❙❣❥⑨❃❴✭❬✌❣♠r✞❢❤❷➓❣♠r✭➱❋❬✭❢⑩r⑥❢❸❬❪❳❨❴ ✯✫✥➥➂❙❶❸❷❃❱q❱❩r❲❴❙❢❲❷❃❴↔❢❤❴☛r❤❢✖� ✠ ➝ ☛ ☛✫✧✔ ✂ ✻✙✔ ✽ ✻✝✆✟✆✞✆ ✻✙✔ ✚ ➡❸❧❃➑⑦❷➓❣♠❶❸❷✴❭✛❬↕➲q❣➟➳
❭❫❣❥➬♦❴☛r▲❢❤❷❃❴❛❴♦➲❼⑧❀❴☛❶♦❢❤❴☛⑨❫❳❊❬↕❣❥s✧❣❥s✌❣♠s❼➔→❱❨❯❤❭✛❬↕❢❤❣❥❱❩s✧❬❪❡❀❱❩❦❃❢ ✹➫➔→❯❲❱❩❭ ❱❨❡❃r❲❴☛❯❤♣q❣♠s➓❳ � ✠ ❧❨❷❋❬☛♣q❣❥s❃❳❙❬❪➙♠❯❲❴✭❬❪⑨❼➜✌❱❩❡➓r❤❴☛❯❤♣❨❴☛⑨✏✖✚q➧❃②✞❷❃❣♠r✫❣♠r✫❢❤❷❃❴↔r✷❬↕❭❫❴✒❬❪r✞❭❫❣♠s❃❣❥❭❫❣♠➬☛❣♠s❃❳♥❢❤❷❃❴↔❴♦➲q⑧❀❴☛❶♦❢❤❴☛⑨✜❬↕❭❫❱❨❦❃s✥❢✫❱❪➔◗❦➓s❃❶☛❴☛❯❤❢❸❬↕❣❥s✥❢✉➜✴❬↕❡❀❱❨❦❼❢ ✹★❦❃s➓⑨❃❴☛❯✫❢❤❷❃❴
⑧❀❴☛s❃⑨➓❣♠s❃❳➐⑧❀❱❨r⑥❢❲❴☛❯❤❣❥❱❩❯✞⑨❃❣❥r⑥❢❲❯❤❣❥❡❃❦❼❢❤❣❥❱❩s✓➧❃②✞❷❊❦❃r✭❧

✔ ✂ ✫➦❬❪❯❲❳✶❭❫❣❥s✠✯✮ ✰ ✝➮➝ ✹✫✖ � ✠ ➡
❬❪s❃⑨➨❧❼➔→❱❨❯ ✯ ✥➦➂❨❧

✔ ✚✣✢✤✂ ➝✩★ ✂ ✻✘✆✟✆✟✆ ✻✙★ ✚ ➡ ✫ ❬↕❯❲❳ ❭❫❣♠s✠ ✓✬ ✫✮✭✢✭✯✮✯✮✯✮✯✭ ✫✮✯ ✝➮➝ ✹✫✖ ✏ ✚ ✻✠� ✠ ➡
✫ ❬↕❯❲❳ ❭❫❣♠s✠ ✓✬ ✫✮✭✢✭✯✮✯✮✯✮✯✭ ✫✮✯ ✟✱✰☛✡✰➝ � ✠ ✫ ★✦✖ ✏ ✚ ➡✚✝✱➝ ✹✎✖ ✏ ✚ ✻✠� ✠ ✫ ★➓➡☎✆ ➝✗✲✳✲❩➡

✼ õ✒✎ ✼ ✙



� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ➂✭➃

➝➸②✞❷❃❴❛❶☛❱❨s❃⑨❃❣♠❢❤❣♠❱❨s✧❢❤❷❋❬↕❢ ☛❙⑨➓❣ ❁❖❴☛❯✶➔→❯❤❱❨❭❹❢❤❷❃❴⑩⑧❃❯❲❴☛❶☛❴☛⑨❃❣♠s➓❳❙❶❸❷❃❱❨❣♠❶☛❴☛r➤❶✭❬↕s➐❡❀❴❛⑨➓❯❤❱❨⑧❃⑧❀❴☛⑨➐r❲❣♠s❃❶☛❴❛⑨➓❱❩❣❥s❃❳↔❢❤❷❃❴⑦r❸❬❪❭❫❴
❢❤❴☛r❤❢♥❬❪❳❊❬↕❣♠s✾⑧❃❯❲❱✔♣❼❣♠⑨➓❴♦r✞s➓❱✧❣❥s❼➔→❱❩❯❲❭✛❬↕❢❤❣♠❱❨s✴❬↕❢♥❬❪➙♠➙➵➧ ➡

②✫❷➓❴↔r❲❱❨➙♠❦❼❢❲❣♠❱❨s✛❱❩➔✫➝✗✲✳✲❩➡✫❶✭❬↕s➁❡❖❴❙❯❤❴♦➔→❱❩❯❲❭✌❦➓➙➢❬↕❢❤❴☛⑨✴❬❪r✞➔→❱❨➙♠➙♠❱✭➑⑦r✭➧❋❿⑩❴♦➻❋s❃❴
✆◗➝ �❊➡ ✫✎✝➮➝ ✝✗✂✔➡ � ✥ ✝✱➝ ✝ ★ ➡❲➝❤➂ ✷ �❊➡ ✷ ✝➮➝ �✍✝✗✂✒✥✤➝❤➂ ✷ �❊➡ ✝ ★ ➡

➔→❱❩❯ ✩✆✲ �✆✲❒➂ ✆ ❂⑦❴☛❯❲❴ �✍✝ ★ ✥➥➝❤➂✸✷ �❊➡ ✝✗✂✒❣❥r❛❢❲❷❃❴✵❭❫❣♠➲❊❢❤❦➓❯❤❴♥⑨➓❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s✴❱❪➔ ✝ ★ ❬↕s❃⑨✟✝✄✂✒➑⑦❣➟❢❲❷✴➑✫❴☛❣❥❳❩❷❊❢❤r �
❬❪s❃⑨➼➂ ✷ �✰❯❲❴☛r❲⑧❀❴☛❶♦❢❤❣➟♣✥❴☛➙➟➜✥➧❼③✉❢⑦❣♠r❛❴✭❬❪r❤➜❫❢❤❱➐r❤❷➓❱✔➑■❢❤❷❀❬✭❢ ✆✾❣❥r❛❶☛❱❩s❊♣❨❴♦➲➷➧

✁ ✕ ÑqÕ ➋ Ñ ✎✄✂ ✗ ✕✓➌❃➋↕➌❋➍❪➊ Ñ ➋ ✛✆☎✥➌❃➊✯✛ Õ✣✙❐Õ✞✝✠✟✍✙ ➊✔➋ Õ ✦➨Ò ✁ Ñ ➉✷➊✢✛ ✙☛✡✌☞ ✏ ✞ ✡ ➴✖➾ ✍ ✄ ➹ ✦➛➹✎✍✏✗ ✄ ➹➵➾❪➚ ✍ ✓❲➾✳✑♦➶♠➴✡✦✂➝✗✲✳✲❨➡❫➹✝✠
➴✑✏✔✓❼➹✝✆✪✗❩➶➟➴✷➚ ✄ ✄ ➾ ✁☛✡ ➾✔➾✔✠❸➹→➚☞☛ ✄ ✡ ➴ ✄ ➴✡✠ ✄ ☛ ☛✫ ✔✗✂✏✻✝✆✞✆✟✆ ✻✪✔✄✚ ✄✓✡ ➹ ✁ ✡ ✦➛➹î➚➓➹✝✦✰➹✆✍✭➴✡✠ ✄ ✡ ➴ ✑ ✓❼➚ ✁☎✄ ➹➵➾❪➚ ☛ ☎ ✆◗➝✤✡✰➝ ✹ ✍
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❢❤❷➓❴✴❬❪❯❤❶✎☛✜➑⑩❷❃❣♠❶❸❷❮❭❫❣♠s❃❣❥❭❫❣♠➬☛❴☛r ✆✓➝ � ✚ ➝ ☛q➡⑥➡✷➧✶②✞❷❃❴☛s❮➑✫❴❫⑧❀❴☛❯❤➔→❱❩❯❲❭✂❢❤❷❃❴✬❢❤❴☛r❤❢ �✄✫ ✯✓✒ ✭➐❬❪s❃⑨➽⑧❃❯❲❱❊❶☛❴☛❴☛⑨➼❢❲❱✖❢❤❷❃❴
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❣♠r↔❡❀❴♦❢➸➑✞❴☛❴☛s ✆ ❵✴❬❪s❃⑨ ✆➘➆ ✶❀➔→❱❩❯↔❢❲❷❃❴✧❴☛r❤❢❤❣❥❭✛❬✭❢❲❴☛⑨✱⑨❃❴☛s➓r❤❣♠❢❤❣♠❴☛r↔r❤❷➓❱✔➑⑩s✱❣❥s➼Ï◗❣❥❳❩❦➓❯❤❴➐❾q❧✂��✆✫ ✩ ✆ ❾q➂❨➧✓①⑦❱❩❢❤❣❥❶☛❴✰❢❤❷❋❬↕❢
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r❲⑧❋❬❪❶☛❴♦➳❅❣❥s✥♣❨❬↕❯❲❣➢❬❪s❃❶☛❴➛❬❪❯❤❴✵❬❪➙♠r❲❱✌❦❼❢❤❣❥➙♠❣♠➬☛❴☛⑨✓➧

Ï◗❣♠s❀❬↕➙❥➙➟➜✥❧q➑✫❴↔➑⑦❣❥r❤❷✬❢❤❱➐❴☛❭❫⑧❃❷❋❬❪r❤❣❥➬☛❴⑩❢❤❷❋❬↕❢

✖ ②✫❷❃❴↔❶☛❱❩❭❫⑧➓❦❼❢❸❬↕❢❤❣♠❱❨s✴❴♦➲❊❢❤❴☛s➓⑨❃r⑦❢❤❱❫❬❪s❊➜✛⑧❃❯❲❣♠❱❨❯✞❭❫❱❊⑨➓❴♦➙ ✦ ★ ✶

✖ ②✫❷❃❴↔❣♠❭❫⑧❃➙❥❴☛❭❫❴☛s✥❢❸❬↕❢❤❣❥❱❩s❫❱❩➔✺❢❤❷❃❴❙❴☛s✥❢❲❯❤❱❨⑧✥➜✛❢❤❴☛r❤❢❤❣♠s➓❳✧❯❲❦❃➙❥❴✒❣♠r✞❴♦➲➓❬↕❶♦❢✵✶

✖ ②✫❷❃❴↔❶❸❷❃❱❨r❤❴☛s✜❬↕❯❲❶☛r ✔✗✂☛✻✙✔ ✽ ✻✝✆✞✆✟✆❼❬❪❯❲❴✒❱❩➔❥❢❲❴☛s❰➚➷➾ ✄ ❱❨s✴❢❤❷➓❴❙❯❤❱❊❬❪⑨➨➧
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❣➟❢❲r❤❴☛➙♠➔✉❧❋➑⑩❷❃❣♠❶❸❷✖❣♠r⑩♣✥❴☛❯❤➜➁❶♦➙❥❱❩r❲❴❙❢❲❱❫❢❤❷➓❴➛❢❤❯❤❦➓❴✰❯❤❱❊❬↕⑨✓➧ ➡⑦②✫❷❃❴➛➻➓❴☛➙❥⑨✾❱❩➔✠♣q❣♠❴♦➑ ➑❛❬❪r♥❱q❶☛❶✭❬↕r❲❣♠❱❨s❋❬❪➙♠➙➟➜➁⑧❃❯❲❦❃s➓❴☛⑨➼➝➵r❤❴☛❴
✈❊❴☛❶♦❢❲❣♠❱❩s✜③ ✖♥➳ � ❬❪❡❀❱✔♣✥❴↕➡❛❡❃❦❃❢♥❢❤❷❃❴❫❬↕➙❥❳❩❱❨❯❤❣♠❢❤❷❃❭ ➑❛❬❪r↔s❃❴♦♣❨❴☛❯ ✦✍✗❪➚ ✓ ✗❩➶→➶ ✡❙❯❲❴♦➳❅❣❥s❃❣➟❢❲❣➢❬↕❢❤❴☛⑨➨➧➷②✓❯❸❬❪❶❸➣❊❣❥s❃❳✬❯❲❴☛✐q❦❃❣♠❯❲❴☛⑨
❬❪❡❀❱❩❦❃❢⑦❱❨s❃❴❙❭❫❣♠sq❦❼❢❤❴♥❱❨s✖❬✧✈✼☞♥①❛➳➯✈❼❚ ✩ ❝ ✑■❻✰❶☛❱❩❭❫⑧➓❦❼❢❤❴☛❯✭➧

✣✧✦ ☞ ✚ ✝✌✲✠✟ ✴ ✁ ☎✩✹ ✝✛✒ ✹✁� ☎ ✑ ✔ ☎ ✴✏✎ ☎ ✲ ✟ ✲ ✝ ☎ ✌ ✷✜✎✞☎ ✔ ✝ ✝ ✌
➏ ❴❙❡❃❯❲❣♠❴☎✸❃➜✬❶☛❱❨s❃r❲❣♠⑨❃❴☛❯♥❬✰❭❫❱q⑨❃❣➟➻❋❴♦⑨✬♣✥❴♦❯❲r❲❣♠❱❨s✴❱❪➔✺❢❤❷➓❴➛⑤ ✜ ✤◆➑⑦❷❃❣❥❶❸❷✴❣♠r✞❶☛❱❩❭❫⑧➓❦❼❢❸❬↕❢❤❣♠❱❨s❋❬❪➙♠➙♠➜❫➔➢❴✭❬❪r❲❣♠❡❃➙❥❴❩➧❋Ï❃❯❲❱❩❭
✈❊❴☛❶♦❢❲❣♠❱❩s➁③ ✖♥➳✉❿❒❢❲❷❃❴➛⑤✕✜✗✤◆❣♠r❛❳❨❣➟♣✥❴☛s➁❡❊➜

✬✹ ✓ ✁ ✫➦❬↕❯❲❳✶❭✴❬✭➲
✴ ✮✚✙ ✬✠ ✌ ✴ ✮✏✎✒✑

✝ ✂ ➝ � ✠ ➡✝ ★❨➝ � ✠ ➡ ✆
③✉➔④❢❤❷➓❴✧❶☛❱❨❭❫❭❫❱❩s✖➙♠❴☛s➓❳❪❢❲❷✱❱❩➔④❢❤❷➓❴✧❯❲❱❊❬↕⑨❃r❙❣❥r ✆ ✫✃➂✵✩✪✩✴❬❪❯❤❶☛r✭❧➷❢❤❷❃❴☛s➮❢❤❷➓❴✧❭✛❬↕➲q❣❥❭✌❦❃❭➫❣❥r↔❢❸❬❪➣❩❴☛s➼❱✭♣❨❴☛❯➛➄ ✂ ★ ★
⑧❋❬↕❢❤❷➓r✔➧➤③➯s❃r❤❢❤❴✭❬❪⑨➨❧④➑✞❴✜❭❫❣♠❳❨❷✥❢✛❬❪⑧❃⑧❃❯❲❱✭➲q❣♠❭✛❬↕❢❤❴ ✬✹ ✓ ✁ ❡✥➜➒r❤❦➓❶☛❶☛❴♦r❲r❲❣➟♣✥❴☛➙➟➜◆❢❲❯❸❬❪❶❸➣❊❣❥s❃❳❰❱✭♣✥❴☛❯✴❭✌❦❃❶❸❷➒r❲❭✛❬❪➙♠➙♠❴☛❯
⑧❃❣❥❴☛❶☛❴☛r✔❧❃r✷❬☛➜✬❱❪➔▲➙♠❴☛s➓❳❪❢❲❷✄✂➤➝☎✂ ✟■➂✏✩✥➡⑦❬↕❯❲❶☛r✔➧➓Ï❃❱❩❯⑦❴♦➲❃❬❪❭❫⑧❃➙♠❴❨❧❼❣♠s✛❢❤❷❃❴↔➻❋❯❤r❤❢❛r❤❢❤❴☛⑧✴➑✞❴❙❭❫❣♠❳❨❷✥❢✫❶☛❱❨❭❫⑧❃❦❃❢❤❴

✹✝✆✩✫➦❬❪❯❤❳ ❭✛❬↕➲
✴ ✮✛✙ ✭✟✞ ✴ ✞ ✬ ✆ ✬✠✍✌ ✴ ✮✏✎✒✑

✝✗✂↕➝ �✣✠❩➡✝ ★ ➝ �✣✠❩➡

✼ õ✒✎ ✼ ✙



� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ❻❨❾

Ï◗❣❥❳❩❦➓❯❤❴✱➂✏✩❼➱ ✔ Ñ ✝ ➊❩➎ ②➨❯✷❬❪❶❸➣❊❣❥s❃❳✱❯❲❴☛r❲❦❃➙➟❢❲r✌❱❩s➒❬➮✈❼❚④➩↔② ❣❥❭✛❬↕❳❨❴➐➔→❯❤❱❨❭ ✜◗❬✱❝❛❱❊❶✷❷❃❴☛➙♠➙♠❴❨❧✠Ï❃❯✷❬↕s➓❶♦❴❨➧✠②✞❷❃❴✾❬↕❯❲❶☛r
r❲❴☛➙♠❴☛❶♦❢❤❴☛⑨➁❡❊➜✬❢❲❷❃❴➛❬↕➙❥❳❩❱❨❯❲❣➟❢❤❷➓❭➫❬❪❯❲❴✒r❲❷❃❱✭➑⑦s✾❣♠s✛➑⑦❷❃❣♠❢❤❴❨➧★✡ ✛ ✡ ✕❋➊❨➎ ✤✶r❤❢❤❣❥❭✛❬✭❢❤❴✒❱❪➔✺❢❤❷➓❴↔❯❲❱❊❬↕⑨

✎☛✎ ö❆❅✭ÿ✓✂✝✆✓✂



❻❩➆ �✂✁☎✄❛➴☎✦✬✗❪➚ ✗❪➚ ✎✝✆✞✁✠✟➓➴ ✎☛✡❩➚✤✗ ✙

Ï◗❣❥❳❩❦➓❯❤❴➽➂❨➂❨➱❛②✫❷➓❣♠r✬❭✴❬↕⑧➦❶☛❱✔♣✥❴☛❯❲r✬❢❲❷❃❴ ✜◗❬↕s➓❳❩❦➓❴☛⑨❃❱❊❶❰❝✞❱❨❦❃r❲❣♠➙❥➙♠❱❨s➒❯❤❴☛❳❨❣♠❱❨s➥❣❥s➥r❲❱❨❦❼❢❤❷❃❴☛❯❲s❒Ï❃❯❸❬❪s❃❶☛❴✒✶⑦✈❃❚④➩↔②
❣♠❭✴❬↕❳❨❴☛r✞❱❪➔✺❢❤❷❃❴↔❢✉➑✫❱➐❯❲❴☛❶✷❢✷❬↕s➓❳❩➙❥❴☛r❛r❤❦➓⑧❀❴☛❯❤❣❥❭❫⑧❀❱❨r❤❴☛⑨➁❬↕❯❲❴✒r❲❷❃❱✭➑⑩s✛❱❨s✴❢❲❷❃❴↔❢❤❱❨⑧➁❱❩➔✶Ï✺❣♠❳❩❦➓❯❤❴☛r↔➂↕❻✌❬❪s❃⑨❰➂✔➄❼➧

✼ õ✒✎ ✼ ✙



� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ❻❨❽

Ï◗❣❥❳❩❦➓❯❤❴✾➂✭❻q➱ ✁ Õ✡✦ ➎ ✤▲➲q❢❤❯✷❬↕❶♦❢❲❴♦⑨❰➔→❯❤❱❨❭★❢❤❷➓❴✴✈❼❚④➩↔② ❣♠❭✛❬❪❳❨❴✌❱❪➔✫❢❤❷❃❴❫❯❲❴☛❳❨❣♠❱❨s➼❣♠s❮Ï◗❣♠❳❨❦❃❯❲❴✾➂❩➂❨➧✺①⑦❱❩❢❤❣♠❶☛❴✧❢❤❷❋❬↕❢
❢❤❷➓❴♥❭✛❬↕❣❥s✧❯❲❱❊❬↕⑨✛❣♠r✫s❃❱❪❢✞r❤➜qr❤❢❤❴☛❭✛❬↕❢❤❣♠❶✭❬❪➙♠➙➟➜✌❡❃❯❲❣♠❳❨❷❊❢❤❴☛❯④❱❨❯④⑨❀❬↕❯❲➣❩❴☛❯✫❢❤❷❀❬↕s✬❢❤❷❃❴♥r❲❦❃❯❲❯❲❱❩❦➓s❃⑨❃❣❥s❃❳✰❬❪❯❲❴✔❬❼➧✁�✌Õ ➊☛➊ Õ ✎➽➎
②✓❯✷❬↕❶❸➣q❣♠s❃❳✧❯❤❴☛r❲❦❃➙➟❢❲r✔➧✎☛✎ ö❆❅✭ÿ✓✂✝✆✓✂



❻✪✭ �✂✁☎✄❛➴☎✦✬✗❪➚ ✗❪➚ ✎✝✆✞✁✠✟➓➴ ✎☛✡❩➚✤✗ ✙

Ï◗❣❥❳❩❦➓❯❤❴✵➂✔➄❼➱ ✁ Õ ✦ ➎ ✤▲➲q❢❤❯✷❬↕❶♦❢❤❴☛⑨✬➔→❯❤❱❨❭ ❢❤❷➓❴✒✈❃❚④➩↔②✏❣♠❭✛❬❪❳❩❴✞❱❩➔➨❢❤❷❃❴⑦❢❤❷➓❴♥❯❤❴☛❳❨❣♠❱❨s❫❣♠s✬Ï◗❣♠❳❨❦❃❯❲❴➛➂❩➂❨➧q②✫❷❃❣♠r④❣♠❭✛❬↕❳❨❴
❣♠r↔✐❊❦➓❣➟❢❤❴➐⑨❃❣ ✼➐❶☛❦❃➙♠❢✔➱❀❢❤❷➓❴☛❯❤❴❫❬↕❯❲❴➐❶♦❱❨❭❫⑧❀❴♦❢❤❣❥s❃❳✬r❤❢❤❯❲❦❃❶♦❢❲❦❃❯❲❴♦r❙r❲❦❃❶✷❷➼❬❪r❙r❤❭✛❬❪➙♠➙✺❯❲❱✥❬❪⑨❃r✭❧❖❱❨s❃❴➐❱❪➔✫➑⑦❷❃❣❥❶❸❷✜➔→❱❨➙♠➙♠❱✭➑⑦r
❢❤❷➓❴❙❷❃❣♠❳❨❷✥➑⑦❬☛➜❨❧❋❬❪r❛❶✭❬❪s➁❡❀❴❙r❲❴☛❴☛s➁❱❨s✛❢❤❷❃❴❙❭✛❬❪⑧➨➧ �✧Õ ➊☛➊ Õ ✎➽➎ ②✓❯✷❬❪❶❸➣❊❣♠s➓❳✧❯❲❴☛r❲❦❃➙➟❢❲r✔➧ ✼ õ✒✎ ✼ ✙



� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ❻❩➃

❬❪s❃⑨➼❢❲❷❃❴☛s➽❶☛❱❩s❊❢❤❣♠sq❦❃❴❫➔→❯❲❱❩❭✂❢❤❷➓❴✬➙→❬↕r❤❢✌❬❪❯❲❶❫❱❪➔❀✹ ✆ ➧ ❂⑦❱✭➑✞❴♦♣❨❴☛❯✭❧✓❢❲❷❃❴✴❬❪❯❲❶☛r➛s➓❴✭❬↕❯➛❢❤❷❃❴✛❡❀❱❩❢⑥❢❤❱❨❭ ❱❩➔❀✹ ✆ ❬❪❯❲❴
s❃❱❩❢❫r❤❦✖✼➐❶☛❣♠❴☛s❊❢❤➙➟➜❰❯❲❴☛➙♠❣→❬↕❡➓➙♠❴✛❢❤❱➮❯❤❴♦➳➵❣♠s➓❣➟❢❤❣➢❬↕❢❤❴✛❢❤❯✷❬❪❶❸➣❊❣❥s❃❳➓➧▲③✉s➓r⑥❢❤❴✭❬❪⑨✏➑✫❴➁➣❨❴☛❴☛⑧✤❱❩s❃➙♠➜❰❢❤❷➓❴ � ✓✡✠ ✄ ❬❪❯❲❶✴❱❪➔✒❴✭❬❪❶❸❷
❭✛❬↕➲q❣❥❭❫❣♠➬☛❣♠s➓❳➛r❲❴☛❳❨❭❫❴♦s❊❢❙❬❪s❃⑨✜⑨❃❣❥r❤❶✭❬❪❯❲⑨➁❢❲❷❃❴✌❯❲❴☛r⑥❢✭➧✺➝➸②✫❷➓❣♠r↔❬❪➙♠❳❨❱❩❯❲❣➟❢❲❷❃❭✲❣♠r♥❣❥s✖❢❤❷❃❴✧r❸❬❪❭❫❴❙r❲⑧❃❣♠❯❲❣➟❢↔❬❪r♥❢❤❷➓❴✌❱❩s➓❴
⑨❃❴☛r❲❶☛❯❲❣♠❡❀❴☛⑨✌❣❥s✺✳ ❵✜✩✏✴✉❧❪➑⑦❷➓❴♦❯❲❴⑩❬↕❢➤❴✭❬↕❶❸❷❫❣♠❢❤❴☛❯✷❬✭❢❤❣❥❱❩s❫❬↕➙❥➙❋➄ ✆ ⑧❋❬↕❢❤❷❃r➤❴☛❭✛❬❪s❋❬↕❢❤❣❥s❃❳♥➔→❯❲❱❩❭ ❢❤❷❃❴⑦r❤❴☛❴☛⑨✬❬❪❯❤❴⑦❣♠s❃r❲⑧❀❴☛❶♦❢❤❴☛⑨➨❧
❱❨s❃❴♦➳❅❢❤❷❃❣♠❯❲⑨➁❱❩➔✺➑⑦❷❃❣❥❶❸❷✾❬↕❯❲❴↔➣❩❴☛⑧❼❢↔❬❪s❃⑨✴❴♦➲❊❢❤❴☛s➓⑨❃❴☛⑨➨➧ ➡
✤▲➲q⑧❖❴♦❯❲❣♠❭✬❴♦s❊❢❤r✠r❤❷➓❱✭➑➒❢❤❷❋❬↕❢➤➔→❱❩❯ ✂ ✫■❾♥❢❲❷❃❴✒❬↕➙❥❳❩❱❨❯❤❣♠❢❤❷❃❭❹❣♠r✠➔❅❬❪r⑥❢✒➝➸❬❪❡❀❱❩❦❃❢➤❢➸➑⑦❣❥❶☛❴♥❬❪r✠➔❅❬↕r❤❢⑦❬↕r✠❢❤❷➓❴⑦❴☛s❊❢❤❯❲❱❩⑧❊➜

❢❤❴☛r❤❢❤❣❥s❃❳✵❯❲❦❃➙❥❴↕➡✓❡❃❦❼❢④❱❨s❃➙♠➜✰r✷❬↕❢❤❣♠r❤➔❅❬↕❶♦❢❤❱❨❯❤➜✌➔→❱❩❯➤❴✭❬❪r❤➜✰❣❥❭✛❬↕❳❨❴☛r✭➧❩②✞❷❃❴✞♣❨❬❪➙♠❦❃❴ ✂✜✫➦❽♥❣❥r➤❭❫❱❩❯❲❴✫❯❤❴☛➙♠❣→❬↕❡➓➙♠❴❨❧❩❡➓❦❼❢✶❢❲❷❃❴☛s
❢❤❷➓❴✌❬❪➙♠❳❨❱❨❯❤❣♠❢❤❷❃❭✲❣❥r↔❬↕❡❀❱❨❦❼❢✒s➓❣♠s❃❴➛❢❤❣❥❭❫❴☛r⑦r❲➙♠❱✭➑✞❴☛❯❛❢❲❷❋❬↕s✱➔→❱❩❯ ✂ ✫ ❾✬❬↕s➓⑨✜r⑥❢❲❣♠➙♠➙✓➔➢❯❲❴☛✐q❦❃❴☛s✥❢❤➙♠➜✾➙♠❱❨r❲❴☛r⑩❢❤❷❃❴✧❯❤❱❊❬↕⑨✓➧
②✫❷➓❴❙❢❤❯✷❬❪⑨❃❴♦➳❅❱✪❁❖r✒➑⑦❣➟❢❲❷➁r❤❢❤❣♠➙❥➙✓❷❃❣♠❳❨❷❃❴☛❯⑦♣❨❬↕➙❥❦❃❴☛r♥❱❩➔ ✂✠❬❪❯❤❴✵❢❤❷❃❴☛s✜❱❨❡✥♣❼❣♠❱❨❦❃r✭➧ ✩ s✖❣♠s❊❢❤❴☛❯❤❴☛r❤❢❤❣❥s❃❳➐r❤❣♠❢❤❦❋❬↕❢❤❣♠❱❨s✖❣♠r⑦❢❤❷❃❴
❱❨s❃❴↔❣♠s✴Ï✺❣♠❳❩❦➓❯❤❴↔❽q➧ ✑✫❷❃❱❊❱❨r❲❣♠s❃❳➛❢❤❷➓❴✒r❤❢❸❬❪❯⑥❢❲❣♠s❃❳✧❬❪❯❤❶↔❬❪r✞❣♠s➁Ï◗❣♠❳❨❦❃❯❲❴✻✭❼❧❊❢❤❷➓❴✒❭❫❱q⑨❃❣➟➻➓❴☛⑨✛⑤✕✜ ✤❰❢❤❯✷❬↕❶❸➣❨❴☛❯✞➔→❱❨➙♠➙♠❱✭➑⑦r
❢❤❷➓❴✞r❤❭✛❬❪➙♠➙❨❯❲❱✥❬❪⑨✰❣♠s✥❢❲❱♥❢❤❷➓❴➤♣❼❣♠➙♠➙→❬↕❳❨❴✞❬❪s❃⑨✰❣♠r✺⑧❀❴☛❯❲❭✛❬↕s➓❴☛s✥❢❤➙♠➜↔➙❥❱❩r❤❢✔➧ ✩ r✺❣♠s ✳ ❵ ✩ ✴➸❧✔❢❲❷❃❣♠r▲❭❫❣❥❳❩❷❊❢✓❡❀❴✞❶☛❱❩s❊❢❤❯❲❱❩➙❥➙♠❴☛⑨✰❡✥➜
⑨❃❴☛❭✛❬❪s❃⑨➓❣♠s❃❳⑩❢❲❷❋❬✭❢✠❢❤❷➓❴❛➙♠❣❥➣❩❴☛➙♠❣❥❷❃❱q❱❊⑨✰❱❪➔❀❢❲❷❃❴❛❭✛❬↕➲q❣❥❭❫❣♠➬☛❣♠s➓❳❛⑧❋❬↕❢❤❷➐❡❀❴✞r❤❦✖✼➐❶☛❣❥❴♦s❊❢❤➙♠➜➛❷❃❣❥❳❩❷✌❡❀❴♦➔→❱❨❯❤❴⑦❶☛❱❩s❊❢❤❣♠sq❦❃❣♠s➓❳❃➧
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②✫❷➓❴☛❯❤❴✵❬↕❯❲❴✵❬✰sq❦❃❭✌❡❀❴☛❯✞❱❩➔▲⑨❃❣♠❯❲❴☛❶♦❢❤❣♠❱❨s❃r✞❣♠s✛➑⑩❷❃❣♠❶❸❷✛❢❤❷➓❣♠r✞➑✞❱❩❯❲➣❫❶☛❱❨❦❃➙♠⑨✴❡❀❴❙❴♦➲q❢❤❴☛s❃⑨❃❴☛⑨✾➑⑦❣♠❢❤❷❃❣❥s❫❢❤❷➓❴↔❯❲❴✭❬❪➙♠❭ ❱❪➔
❢❤❯✷❬❪❶❸➣❊❣❥s❃❳❃➧✠➝ ✩ ⑧❃⑧❃➙♠➜q❣❥s❃❳✖❬❪❶♦❢❤❣➟♣✥❴➐❢❤❴☛r❤❢❤❣♠s➓❳➁❢❲❱✾❱❩❢❤❷➓❴♦❯➛♣❼❣♠r❲❦❋❬❪➙➤❯❤❴☛❶☛❱❨❳❩s➓❣➟❢❤❣❥❱❩s➼⑧❃❯❲❱❨❡❃➙♠❴☛❭❫r↔➑⑩❣♠➙♠➙✶❡❀❴❫❶☛❱❩s❃r❲❣❥⑨❃❴☛❯❤❴☛⑨
❴☛➙♠r❲❴♦➑⑦❷➓❴☛❯❤❴❨➧ ➡

Ï❃❱❩❯✫❱❩s➓❴❛❢❲❷❃❣♠s❃❳➓❧❨➑✫❴⑩❷❋❬☛♣✥❴⑦❱❨s❃➙➟➜➐❶☛❱❩s❃r❲❣❥⑨❃❴☛❯❤❴☛⑨✧❢❤❷➓❴⑦⑧❃❯❲❱❨❡❃➙♠❴☛❭ ❱❩➔➨❢❤❯✷❬↕❶✷➣❊❣♠s➓❳❙❡❋❬↕r❲❴☛⑨❫❱❨s❫❱❩s➓❴⑦❳❨❣➟♣✥❴☛s❫⑧❀❱❨❣♠s✥❢
❱❨s✜❢❲❷❃❴✰❢❤❯❲❦❃❴✰❯❲❱✥❬❪⑨➨➧ ✩ ❭❫❱❨❯❲❴✵❯❲❴✭❬↕➙❥❣♠r❤❢❤❣♠❶➛r❤❶☛❴☛s❋❬❪❯❲❣♠❱✛❭❫❣♠❳❨❷✥❢✒❡❀❴➛❢❤❷❀❬✭❢ ✠☛➴☎✆❪➴✡✓✘✗❩➶❋⑧❀❱❨❣♠s✥❢❲r❙❬❪❯❲❴➛r❲⑧❀❴☛❶☛❣➟➻❋❴☛⑨ ✶❀❢❤❷➓❣♠r
➑✞❱❩❦❃➙❥⑨➼❡❀❴➐❢❤❷❃❴❫❶✭❬❪r❲❴❨❧✓➔→❱❩❯✰❴♦➲➓❬↕❭❫⑧➓➙♠❴❨❧➷❣❥s❮❬↕s❮❣♠s❊❢❤❴☛❯❸❬❪❶♦❢❤❣♠♣❨❴❫r❤➜qr❤❢❤❴☛❭✂❣♠s➼➑⑩❷❃❣♠❶❸❷❮❬❪s❰❱❨⑧❀❴☛❯✷❬✭❢❤❱❨❯✰❣♠r✌❬↕r❲r❲❣♠r❤❢❤❴☛⑨
❡❊➜❫❢❤❷❃❴✵❬↕➙❥❳❩❱❨❯❲❣➟❢❤❷❃❭✖➧❃➝➸Ï❃❦❃➙♠➙♠➜✬❬❪❦❼❢❤❱❨❭✛❬↕❢❤❴☛⑨✴❴♦➲❊❢❤❯✷❬❪❶♦❢❤❣♠❱❨s✛➳▲⑨❃❴♦❢❤❴☛❶♦❢❤❣♠❱❨s✖❬❪s❃⑨✛❢❤❯✷❬❪❶❸➣❊❣❥s❃❳➛➳✶❣♠r❛❬↕s➓❱❪❢❤❷➓❴☛❯❛❭✛❬↕❢⑥❢❤❴☛❯✭❧
❴♦♣❼❣♠⑨❃❴☛s❊❢❤➙➟➜✌❭❫❱❨❯❤❴✫⑨❃❣ ✼❫❶☛❦❃➙➟❢✭❧✥❬❪s❃⑨➐⑧❀❴☛❯❤❷❀❬↕⑧❃r➤❱❩➔✶➶♠➴✡✠✚✠✺⑧❃❯✷❬↕❶♦❢❤❣❥❶✭❬↕➙❋❦❼❢❤❣❥➙♠❣♠❢➸➜✌❬↕❢✠❢❤❷❃❴⑩❭❫❱❩❭❫❴☛s❊❢✔➧ ➡◗②✞❷❃❴✞❭✛❬✭❢❲❷❃❴☛❭✛❬✭➳
❢❤❣❥❶✭❬↕➙❼⑧❃❯❲❱❨❡❃➙♠❴☛❭ ❣♠r▲❢❤❱♥❴♦➲❊❢❲❴♦s➓⑨✌❢❲❷❃❴⑦❬↕❶♦❢❲❣➟♣✥❴➤❢❤❴☛r❤❢❤❣❥s❃❳✒❭❫❱q⑨❃❴☛➙✥❢❲❱♥❣♠s❃❶☛❱❨❯❲⑧❀❱❩❯✷❬↕❢❤❴➤❢❲❷❃❴⑦❬↕⑨➓⑨❃❣➟❢❲❣♠❱❨s❋❬↕➙❼❣❥s❼➔→❱❩❯❲❭✛❬↕❢❤❣♠❱❨s ✶
❶☛➙♠❴✭❬❪❯❲➙➟➜➐❢❤❷❃❴↔❶❸❷❃❱❨❣♠❶☛❴✒❱❩➔✓❢❲❴☛r⑥❢❲r✞➑⑦❣❥➙♠➙❋❡❀❴✒r❤❢❤❯❲❱❩s➓❳❩➙♠➜➐❣❥s ✸➓❦❃❴☛s➓❶☛❴☛⑨✛❡❊➜❫❢❤❷❃❴✵❬❪⑨❃⑨❃❣➟❢❲❣♠❱❨s❋❬❪➙❖❯❲❴☛r⑥❢❲❯❤❣❥❶♦❢❤❣♠❱❨s❃r✭➧✥③➸❢❛❣❥r④s❃❱❩❢
❶☛➙♠❴✭❬❪❯✰➑⑦❷➓❴♦❢❤❷❃❴☛❯✌❱❨❯✌s❃❱❩❢✌❢❲❷❃❴✛❢❤❴☛❯❲s❋❬↕❯❤➜➼❢❤❯❲❴☛❴✬❣❥r✌r❤❢❤❣♠➙❥➙✫❬↕s✤❬❪⑧❃⑧➓❯❤❱❨⑧❃❯❲❣➢❬↕❢❤❴✛❯❤❴☛⑧❃❯❲❴☛r❲❴☛s✥❢❸❬↕❢❤❣❥❱❩s❮➔→❱❩❯✌❢❤❷❃❴✴❷✥➜❼⑧❀❱❩➳
❢❤❷➓❴☛r❤❴☛r✵✶➓⑧❀❴☛❯❲❷❋❬❪⑧❃r✒❬↕s➓❱❪❢❲❷❃❴☛❯♥❳❨❯❸❬❪⑧❃❷✖r❤❢❤❯❤❦➓❶♦❢❤❦❃❯❲❴❙❣♠r⑩❭❫❱❨❯❤❴↔r❤❦➓❣➟❢❸❬❪❡❃➙❥❴❨➧❀①⑦❱❨❯❛❣♠r⑩❣➟❢⑩❶♦➙❥❴✭❬↕❯♥❷➓❱✭➑➭❢❤❱❫❴♦➲q❢❤❴☛s❃⑨✾❢❤❷❃❴
➣❨❴♦➜✛❯❲❴☛❶☛❦❃❯❲r❤❣❥❱❩s➓r✫❭❫❴☛s❊❢❤❣♠❱❨s❃❴☛⑨✴❣♠s✖✈q❴☛❶♦❢❤❣♠❱❨s✴③ ✖✒➳➸Ï◆❬❪s❃⑨✴⑨❃❴♦♣✥❴☛➙♠❱❨⑧❀❴☛⑨➁❣❥s✛❭❫❱❨❯❲❴♥⑨❃❴♦❢❸❬❪❣♠➙◗❣♠s✛❢❤❷❃❴ ✩ ⑧➓⑧❀❴☛s❃⑨❃❣♠➲❖➧
✩ s❃❱❩❢❤❷❃❴☛❯⑦❣♠r❲r❤❦➓❴♥❶☛❱❩s➓❶☛❴☛❯❤s❃r❛❢❤❷❃❴❙⑧➓❯❤❣❥❱❩❯✫⑨❃❣♠r❤❢❤❯❲❣♠❡❃❦❃❢❤❣♠❱❨s✬❱✭♣✥❴☛❯❛❯❲❱✥❬❪⑨❃r✭➧ ➏ ❴↔❷❋❬☛♣❨❴❙❦❃r❲❴☛⑨✴❱❩s➓➙➟➜❫❶☛❯❤❦➓⑨❃❴✒⑧➓❯❤❣❥❱❩❯

❶☛❱❨s❃r❤❢❤❯✷❬↕❣❥s✥❢❤r⑩❱❨s➁➑⑩❣♠⑨❼❢❤❷✾❬❪s❃⑨✖❶☛❦❃❯❤♣❨❬✭❢❤❦➓❯❤❴✒✶❖❬✭➔➢❢❤❴☛❯⑩❢❲❷❋❬↕❢✒❬❪➙♠➙◗⑧❃❣♠❴☛❶☛❴♦➑⑦❣❥r❤❴↔➙♠❣❥s❃❴✭❬↕❯⑩⑧❋❬↕❢❤❷❃r✵➝❅❱❩➔➤❬✌➻➓➲q❴☛⑨➁➙❥❴☛s❃❳❪❢❲❷❀➡
❭❫❴☛❴♦❢❤❣❥s❃❳❙❢❲❷❃❴☛r❤❴↔❶☛❱❨s❃r❤❢❤❯❸❬❪❣♠s❊❢❤r⑦❬❪❯❤❴♥❶☛❱❨s❃r❲❣♠⑨➓❴♦❯❲❴☛⑨✛❴♦✐q❦❋❬❪➙♠➙➟➜❫➙♠❣❥➣❩❴☛➙♠➜✧❯❲❱✥❬❪⑨✬❶✭❬❪s❃⑨❃❣❥⑨❋❬↕❢❤❴☛r✔➧➓②✫❷➓❣♠r④❣❥r✞s❃❱❪❢✞❯❲❴✔❬❪➙♠❣❥r⑥❢❲❣♠❶
➔→❱❩❯✫❭✛❬✭t➯❱❨❯✶❷➓❣♠❳❩❷❊➑❛❬☛➜❼r➤r❤❣❥s❃❶☛❴❛❶☛❦❃❯❤♣❨❬✭❢❲❦❃❯❲❴❛❢❲❴☛s❃⑨❃r④❢❤❱✵❡❀❴ ✦✍✗❪➹→➚ ✄ ✗❪➹→➚➷➴✘✎❪➱❪❢❤❷➓❴☛❯❤❴✒❬❪❯❤❴⑦➙♠❱❨s❃❳✵r❤❢❤❯✷❬↕❣❥❳❩❷❊❢✠r❲❴☛❳❨❭❫❴☛s✥❢❤r
❬❪s❃⑨➽❯❤❱❊❬❪⑨❃r✰❢❤❴☛s➓⑨➽❢❤❱✜❶☛❱❨s✥❢❲❣♠s❊❦➓❴✬❢❲❦❃❯❲s❃❣♠s➓❳➮❬✭❢✰❢❤❷➓❴✴r❸❬❪❭❫❴✧❯✷❬↕❢❤❴❨➧✺③✉s➽➔❅❬❪❶♦❢✔❧▲r❲❦❃❶❸❷◆❶☛❱❨s❃r❤❢❤❯✷❬↕❣❥s✥❢❤r✰❭✛❬☛➜➮❴♦♣✥❴☛s
❬❪⑧❃⑧❀❴✭❬❪❯✒❣❥s✖❢❤❷❃❴✌❶☛❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥❱❩s➮⑧❃➙➢❬❪s❃r✭➧➨➩♥s❃❴➛➑❛❬☛➜➁❢❲❱➁❬❪❶☛❶☛❱❨❭❫❭❫❱❊⑨❋❬↕❢❤❴✵❢❤❷❃❴☛r❲❴✌❶☛❱❨s❃r⑥❢❲❯❸❬❪❣♠s❊❢❤r✒➑✫❱❨❦❃➙♠⑨✜❡❖❴✰❢❤❱
❣♠s❊❢❤❯❲❱❊⑨➓❦❃❶☛❴✛❬✾⑨❃❴☛⑧❀❴☛s❃⑨➓❴☛s❃❶♦➜❰r❤❢❤❯❲❦❃❶♦❢❤❦❃❯❲❴❫❡❀❴♦❢➸➑✞❴☛❴☛s❮❢❤❷❃❴➁❬↕s❃❳❨➙♠❴☛r✰❱❩➔✞❢❤❷❃❴✛r❤❴☛❳❨❭❫❴☛s✥❢❲r❙➔→❱❩❯✌❴✭❬❪❶❸❷❰❣❥s❃⑨❃❣♠♣q❣❥⑨❃❦❋❬❪➙
❯❲❱✥❬❪⑨➨➧➷Ï❃❯❤❱❨❭ ❬✧r❤❢❸❬↕❢❤❣♠r❤❢❤❣❥❶✭❬↕➙✺⑧❀❱❨❣♠s✥❢↔❱❪➔✠♣q❣❥❴♦➑✵❧❀❣♠s✾❢❤❷❃❴✰❶☛❦❃❯❲❯❲❴♦s❊❢✒❭❫❱q⑨❃❴☛➙➵❧❼❢❤❷➓❴✌❬❪s❃❳❨➙♠❴☛r↔❡❀❴♦❢➸➑✞❴☛❴♦s✱r❤❦➓❶♦❶☛❴☛r❲r❲❣➟♣✥❴
r❲❴☛❳❩❭❫❴☛s❊❢❤r✴❬❪❯❲❴✾❣❥s❃⑨❃❴☛⑧❀❴☛s➓⑨❃❴☛s✥❢✴♣❨❬❪❯❤❣→❬↕❡❃➙❥❴☛r❫❴✭❬↕❶❸❷❒❬❪r❲r❤❦➓❭❫❣♠s❃❳✱♣❨❬↕➙♠❦➓❴☛r✴❣♠s☞✝ ✩ ✻✭➂ ✻ ✷↔➂ ✒✥➧ ✩ ❭❫❱❨❯❲❴➁❯❲❴✭❬↕➙♠❣❥r⑥❢❲❣♠❶
❭❫❱q⑨❃❴☛➙⑦➔➢❱❨❯❫❢❲❷❃❴✜r❲❴☛✐❊❦❃❴☛s➓❶☛❴✜❱❪➔➛❬↕s➓❳❩➙❥❴☛r❫➑✫❱❨❦❃➙❥⑨➒❡❀❴✱❬➼➙❥❱✔➑⑦➳❅❱❨❯❲⑨❃❴☛❯✛⑤✖❬↕❯❲➣❩❱✭♣➒❶❸❷❋❬❪❣♠s➨❧✫r❸❬☛➜◆➻❋❯❤r❤❢⑥➳➵❱❩❯❲⑨❃❴☛❯❫❱❨❯
r❲❴☛❶☛❱❩s➓⑨❼➳❅❱❨❯❲⑨❃❴☛❯✭➧❀✈❊❦❃❶❸❷✜❬✰❭❫❱q⑨❃❴☛➙❖❣❥r✞❶☛❦❃❯❤❯❲❴☛s❊❢❤➙➟➜✬❦❃s➓⑨❃❴☛❯⑩❣♠s✥♣✥❴☛r❤❢❤❣♠❳❊❬✭❢❲❣♠❱❨s✱➝✘✳➘❻❨❽✏✴❅➡❸➧

Ï◗❣♠s❀❬↕➙❥➙➟➜✥❧✥❡❀❴☛r❤❣❥⑨❃❴☛r④❭✛❬↕t➯❱❩❯➤❷❃❣❥❳❩❷❊➑❛❬☛➜qr✭❧❨❢❤❷❃❴☛❯❲❴↔❬❪❯❤❴⑩❱❩❢❤❷❃❴☛❯✫r❤❣❥❳❩s➓❣➟➻➓❶✭❬❪s✥❢④➙❥❣♠s❃❴✭❬❪❯✔❧✥⑨❃❴♦➔→❱❨❯❤❭✛❬❪❡❃➙❥❴❛r❤❢❤❯❲❦❃❶♦❢❤❦❃❯❲❴☛r
❢❤❷❀❬✭❢➤❶☛❱❩❦➓➙♠⑨✌❡❀❴✞❴♦➲q❢❤❯✷❬↕❶♦❢❤❴☛⑨➐❡✥➜✰❱❩❦➓❯▲❭❫❴♦❢❤❷❃❱q⑨➨➧✥➩♥s❃❴✞r❲❦❃❶❸❷✌❶☛➙→❬↕r❲r▲❣♠r✶❯❸❬❪❣♠➙❥❯❤❱❊❬↕⑨➓r✔➧ ✩ s❃❱❩❢❤❷❃❴☛❯✠❣♠r✶r❤❭✛❬❪➙♠➙❥❴♦❯◗❯❲❱✥❬❪⑨❃r✭❧
➑⑦❷➓❣♠❶❸❷✖❬❪❯❲❴✵❴☛r❲⑧❀❴☛❶☛❣➢❬❪➙♠➙➟➜✬⑨➓❣ ✼❫❶☛❦❃➙➟❢❛❢❲❱➐➔→❱❩➙♠➙❥❱✭➑❒❡❀❴☛❶✭❬↕❦➓r❤❴✵❢❤❷❃❴♦➜✱❬↕❯❲❴❙r❲❱❫❴✔❬❪r❲❣♠➙➟➜✛❶♦❱❨s❼➔→❦❃r❲❴☛⑨✖➑⑦❣♠❢❤❷➁❱❩❢❤❷❃❴☛❯✒❭✛❬↕s❼➳

✎☛✎ ö❆❅✭ÿ✓✂✝✆✓✂
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❭✛❬❪⑨❃❴✠r⑥❢❲❯❤❦➓❶♦❢❤❦❃❯❲❴☛r✔❧☛r❲❦❃❶❸❷✰❬❪r◗➔→❦❃❯❲❯❤❱✭➑⑦r✭❧☛❶♦➙❥❴✭❬↕❯❲❣♠s➓❳❩r✓➔➢❱❨❯➨❢❲❯❸❬❪s❃r❲❭❫❣♠r❲r❲❣♠❱❨s♥➙♠❣♠s➓❴☛r✔❧✭❬❪s❃⑨❙➻➓❴☛➙❥⑨✵❡❀❱❨❦❃s❃⑨❀❬↕❯❲❣♠❴☛r✭➧✔②✞❷❃❴☛❯❲❴
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� ➚ �✂✁☎✄ ➹✝✆❩➴✟✞❀➴✡✠ ✄ ➹→➚☞☛✍✌✱➾✏✎✥➴☛➶✒✑☛➾✔✓✕✞✖✓✘✗ ✁✚✙ ➹→➚☞☛✍✛✞➾✏✗✜✎✔✠❙➹→➚✣✢✤✗ ✄ ➴♦➶î➶➘➹ ✄ ➴✂✥✡✦✍✗✧☛❊➴✡✠ ➄✥❾

✳➟➂✭➃ ✴ � ❯✷❬✵✼❫❳❨s❃❴❨❧ ✑✒➧♠❧❼❬❪s❃⑨✟❂⑦❴☛❯❤➙❥❣♠s➨❧❨③✷➧✶➞❤⑤➁❱q⑨④➀❴☛➙♠❣❥r❸❬↕❢❤❣♠❱❨s✬⑨➓❴♥❯❼➀❴☛r❤❴✭❬❪❦❼➲✬⑧❀❱❨❦❃❯④➙✔✖ ❣❥❭✛❬↕❳❨❴☛❯❤❣❥❴✞r❸❬↕❢❤❴☛➙♠➙❥❣➟❢❤❴✵✈❼❚④➩↔②✒❧ ➠
②✓❴☛❶❸❷❃s➓❣♠❶✭❬↕➙▲❝❛❴♦⑧❖❱❩❯❤❢✔❧❼③❤①♥❝✫③ ✩ ❧➨➂✔➃✒✭❨➃q➧

✳➘❻✪✩ ✴ � ❦➨❧④✇✌➧ �✰➧♠❧ ➏ ❬↕s➓❳❃❧❛➺✰➧ ❝↔➧❥❧➤❬❪s❃⑨➭✈q❦❃❴☛s➨❧ ✑♥➧ ✇✌➧♠❧✵➞ ✩ ⑧➓⑧❃➙♠❣❥❶✔❬↕❢❤❣❥❱❩s➒❱❩➔↔❭✧❦❃➙➟❢❲❣♠➙➢❬☛➜✥❴☛❯✧⑨❃❴☛❶☛❣❥r❤❣❥❱❩s✤❢❲❯❤❴☛❴✖❣♠s
❶☛❱❨❭❫⑧❃❦❼❢❲❴☛❯❛❯❲❴♦❶☛❱❨❳❨s❃❣➟❢❲❣♠❱❩s✴❱❩➔ ✑④❷➓❣♠s❃❴☛r❲❴✒❶✷❷❋❬↕❯✷❬❪❶♦❢❤❴☛❯❲r✔❧ ➠✰③ ✤ ✤ ✤✤②✓❯❸❬❪s❃r✭➧❋❚ ✩ ⑤✛③♦❧❀❾❊❧ ✭❨➄✭➳✷✭❨➃q❧◗➂✔➃✒✭❩➄❼➧

✳➘❻q➂☎✴ ❂♥❬❪s❃r❲❴☛s➨❧✢✑♥➧❼❬❪s❃⑨ ❂⑦❴☛s➓⑨❃❴☛❯❲r❤❱❨s➨❧❼②↔➧♠❧❊➠❊②➨❱✭➑⑦❬↕❯❲⑨❃r④❢❤❷❃❴↔❬❪❦❼❢❤❱❨❭✛❬↕❢❤❣♠❶♥❳❨❴☛s❃❴☛❯✷❬✭❢❲❣♠❱❨s✬❱❩➔✓❯❤❴☛❶☛❱❨❳❩s➓❣➟❢❤❣❥❱❩s✛r⑥❢❲❯❸❬↕➳
❢❤❴☛❳❨❣♠❴☛r✭❧ ➠✛✈❊❴☛❶☛❱❨s❃⑨✴③➯s✥❢❤❴☛❯❲s❋❬↕❢❤❣❥❱❩s❋❬❪➙✟✑✫❱❩s❃➔✉➧❃❱❨s✧✑④❱❨❭❫⑧❃❦❃❢❤❴☛❯ ✖✒❣♠r❲❣♠❱❨s➨❧q③ ✤ ✤ ✤❛❧❀❻❨❽❩❾✭➳➯❻❩❽❩➃q❧◗➂✔➃✒✭✒✭q➧

✳➘❻❨❻✵✴ ❂♥❬❪❯✷❬↕➙❥❣♠❶❸➣❀❧❊❝↔➧ ⑤➼➧✥❬↕s➓⑨✴✈❊❷❋❬❪⑧❃❣♠❯❲❱➓❧✬✜✶➧ � ➧♠❧ �✠➾✔✦ ✍ ✓ ✄ ➴✡✓ ✗❪➚✤✎ ✛✞➾✳✑❲➾ ✄✂✁ ➹✝✠❸➹➵➾❪➚❋❧✏✖✠❱❨➙➵➧❩③✷❧ ✩ ⑨❃⑨❃❣❥r❤❱❨s❼➳ ➏ ❴☛r❲➙♠❴♦➜✥❧
❝❛❴✭❬↕⑨➓❣♠s❃❳➓❧➨➂✭➃❩➃✥❻❊➧

✳➘❻❩➄ ✴ ❂♥❬❪❯❤❢❤❭✛❬❪s❃s➨❧ ✑♥➧♠❧ ✖④❬❪❯❤r❲❷❃s➓❴♦➜✥❧❼❚◗➧❥❧❼⑤✴❴☛❷➓❯❤❱❩❢❤❯✷❬q❧ ✟✰➧❃❬↕s❃⑨ � ❴☛❯❤❡❖❴☛❯❤❣❥❶❸❷➨❧★✑♥➧❥❧✺➞ ✩ ⑧❃⑧❃➙♠❣❥❶✭❬✭❢❲❣♠❱❨s❫❱❪➔✓❣♠s❃➔→❱❩❯❲❭✛❬✭➳
❢❤❣❥❱❩s➮❢❲❷❃❴☛❱❩❯❤➜✖❢❤❱✴❢❲❷❃❴✌❶☛❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣♠❱❨s➼❱❩➔④❴☎✼➐❶☛❣❥❴♦s❊❢✵⑨❃❴☛❶☛❣♠r❲❣♠❱❨s✖❢❤❯❲❴☛❴☛r✭❧ ➠✛③ ✤ ✤ ✤❒②➨❯✷❬❪s❃r✭➧❀③✉s❃➔➢❱➓➧◗②✫❷❃❴☛❱❨❯⑥➜✥❧
❻✪✭q❧➷❾❪➆✥❾✭➳✉❾❨❽❩❽q❧✓➂✭➃✒✭❨❻q➧

✳➘❻↕❵✪✴ ❂⑦❦✖❁❖❭✛❬↕s✓❧❊❿✰➧ ✩ ➧❥❧➨➞ ✩ ❭❫❴♦❢❲❷❃❱❊⑨➐➔→❱❨❯✫❢❤❷❃❴♥❶☛❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥❱❩s❫❱❩➔✓❭❫❣♠s❃❣❥❭✌❦❃❭❇❯❲❴☛⑨❃❦➓s❃⑨❋❬❪s❃❶♦➜✧❶☛❱q⑨❃❴☛r✔❧ ➠✧❚✶❯❤❱q❶❨➧
③♦➧➘❝❙➧ ✤❛➧♠❧❼❵ ✩q❧➨➂✵✩❩➃✒✭↕➳❤➂❨➂✏✩❼➂❨❧◗➂✭➃✥❾❩❻q➧

✳➘❻❨❾✵✴ ❂❛➜q❬↕➻➓➙➵❧ ✜✶➧❊❬↕s❃⑨✛❝❛❣➟♣✥❴☛r❤❢✔❧✥❝❙➧♠❧✓➞ ✑④❱❨s❃r❤❢❤❯❲❦❃❶♦❢❤❣❥s❃❳✵❱❨⑧❼❢❲❣♠❭✛❬❪➙q❡➓❣♠s❋❬❪❯❤➜✰⑨➓❴☛❶☛❣♠r❲❣♠❱❨s✰❢❤❯❲❴☛❴☛r④❣♠r④①♥❚▲➳➵❶☛❱❩❭❫⑧➓➙♠❴♦❢❤❴❨❧ ➠
③➯s❼➔→❱❩❯❲❭✛❬↕❢❤❣♠❱❨s✾❚✶❯❤❱q❶☛❴☛r❤r❲❣♠s➓❳✞✜➷❴♦❢❤❢❤❴☛❯❤r✭❧❀❾q❧➨➂✭❾✭➳❤➂↕❽q❧✓➂✭➃❨❽❩➆q➧

✳➘❻❩➆ ✴ ✡❪❴☛⑨❼➜❼s❋❬❪➣✕✾♥➧♠❧✺➞❲⑤✴❱q⑨✦✓❴☛➙♠❴☛r✞r❤❢❤❱q❶❸❷❋❬❪r⑥❢❲❣♠✐❊❦➓❴☛r✫❴♦❢❛❭◆➀❴♦❢❤❷➓❱❊⑨❃❴☛r✫⑨④➀❴♦❢❤❴☛❯❲❭❫❣♠s➓❣♠r❤❢❤❴☛r➤⑧❀❱❨❦❃❯④❴♦➲q❢❤❯✷❬↕❣❥❯❤❴♥➙❥❴☛r④❯❲❱❩❦❃❢❤❴☛r
⑨❃❴☛r➐❣♠❭✛❬❪❳❨❴☛r➛⑨➓❴✬➙➢❬➮②✓❴☛❯❤❯❲❴➐♣❼❦❃❴☛r✧⑨➓❦◆❶☛❣♠❴☛➙♠➠➼②✫❷✦✓❴☛r❲❴✬⑨❃❴✾❿♥❱❊❶♦❢❲❱❩❯✷❬✭❢✭❧✠⑤✴❱q⑨✦✓❴☛➙♠❣❥r❸❬↕❢❤❣❥❱❩s➒✈❊❢❤❱❊❶❸❷❀❬↕r❤❢❤❣❥✐❊❦❃❴❨❧
☞⑦s➓❣➟♣✥❴☛❯❤r❲❣➟❢❼➀❴✵❚▲❬❪❯❲❣♠r⑩✈❊❦❃⑨✓❧➷➂✭➃❨➃❨❾q➧

✳➘❻❨❽✵✴ ✟✒❴☛➙♠➙❥❴☛❯✔❧❨③♦➧♠❧✺➞❲❝✞❴☛❶❸❷➓❴☛❯❤❶❸❷➓❴♥⑨✦✖ ❦➓s❫❭❫❴☛❣♠➙♠➙❥❴☛❦❃❯✠❭❫❱❊⑨✦✓❴☛➙❥❴⑩❬✵⑧❃❯❲❣♠❱❨❯❤❣➓⑧❀❱❩❦❃❯✞❦➓s❃❴⑩❭◆➀❴♦❢❤❷❃❱q⑨❃❴⑩⑨✦✖ ❴♦➲q❢❤❯✷❬↕❶♦❢❤❣❥❱❩s✛⑨❃❴☛r
❯❲❱❨❦❼❢❤❴☛r✰⑨❋❬❪s❃r✰❦❃s❃❴✛❣♠❭✛❬❪❳❩❴✧r❸❬↕❢❤❴☛➙♠➙❥❣➟❢❤❴❨❧ ➠✜②✓❴☛❶❸❷❃s➓❣♠❶✭❬❪➙✫❝✞❴☛⑧❀❱❨❯❤❢✔❧✠☞⑦s➓❣➟♣✥❴☛❯❤r❲❣➟❢❲❴✧⑨➓❴✛❚▲❬↕❯❲❣♠r❤➳➯✈❊❦❃⑨➒➝✉➩♥❯❲r❸❬☛➜➓➡✷❧
➂✭➃❩➃❪❵➓➧

✳➘❻✪✭ ✴ ✟✒❦❃❭✛❬❪❯✭❧☛❚◗➧ ❝❙➧♠❧❃➞ ✩ r❲❦❃❯❤♣✥❴♦➜✒❱❪➔❃r❲❱❩❭❫❴✶❯❤❴☛r❲❦❃➙♠❢❤r✓❣❥s↔r❤❢❤❱q❶❸❷❋❬❪r❤❢❤❣♠❶✫❬❪⑨❋❬❪⑧❼❢❤❣♠♣❨❴➤❶☛❱❨s✥❢❤❯❲❱❨➙➵❧ ➠✒✈✥③ ✩ ⑤ ✡❼➧ ✑✫❱❩s❊❢❤❯❲❱❩➙
❬❪s❃⑨✜➩♥⑧❃❢❤❣♠❭✖➧❥❧❃❻❪➄❼❧❋➄❨❻❩➃↕➳➸➄✒✭✒✩q❧✓➂✭➃✒✭❨❾q➧

✳➘❻❩➃ ✴ ✟✒❦❃❯❲➬♦➜❼s❃r❤➣q❣➵❧❋⑤➼➧ ➏ ➧❥❧▲➞❲②✫❷❃❴❙❱❨⑧❼❢❤❣❥❭✛❬↕➙➷r❤❢❤❯✷❬✭❢❤❴☛❳❩➜✛❱❩➔✠❬➛❢❲❯❤❴☛❴❙❶☛➙→❬↕r❲r❲❣➟➻➓❴☛❯✭❧ ➠✧❚▲❬↕❢⑥❢❤❴☛❯❲s✖❝❛❴☛❶☛❱❩❳❨s❃❣♠❢❤❣♠❱❨s➨❧➨➂✭➆q❧
✭❼➂✷➳✷✭✥❽❊❧◗➂✔➃✒✭❩➄❼➧

✳ ➄✒✩ ✴ ✜◗❬♦➑⑩➙♠❴☛❯✭❧ ✤❛➧❥❧ �✠➾✔✦ ✑✷➹→➚ ✗ ✄ ➾✪✓✷➹ ✗❩➶ ✂ ✍ ✄ ➹✝✦✰➹✆✍✏✗ ✄ ➹➵➾❪➚☎✄✝✆❙➴ ✄☎✄ ➾✔✓ ✙ ✠ ✗❪➚ ✎ ✌ ✗ ✄ ✓❲➾❪➹ ✎✔✠❸❧q✈❼❬↕❦➓s❃⑨❃❴☛❯❲r ✑✫❱❩➙❥➙♠❴☛❳❩❴♥❚✶❦❼➳
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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