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INTRODUCTION: Censorship has a long his-

tory in China, extending from the efforts of 

Emperor Qin to burn Confucian texts in the 

third century B.C.E. to the control of tradi-

tional broadcast media under Communist 

Party rule. However, with the rise of the In-

ternet and new media platforms, more than 

1.3 billion people can now broadcast their in-

dividual views, making information far more 

diffuse and considerably harder to control. In 

response, the government has built a massive 

social media censorship organization, the re-

sult of which constitutes the largest selective 

suppression of human communication in the 

recorded history of any country. We show 

that this large system, designed to suppress 

information, paradoxically leaves large foot-

prints and so reveals a great deal about itself 

and the intentions of the government.

RATIONALE: Chinese censorship of in-

dividual social media posts occurs at two 
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(within 24 hours) 
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immediately 

Post deleted during review 

(Post reviewed then deleted) 

Account blocked 

“You have been silenced by the 

admin, the type of silence is forever!” 

Submit 
text for 
posting

“By 2020 China will have 30 million 

bare branches (extra men), this is a 

critical situation. Behind it is the fact 

that every year more boys than girls 

are born, which is due to the one-child 

policy. Over the years, the one-child 

policy has created many social problems…” 

 

 

 

 

Post is published after review 

Automatically held for review 

“Administrator has set up review 

for new topics, your post will be 

shown after it’s passed review” 

levels: (i) Many tens of thousands of censors, 

working inside Chinese social media firms 

and government at several levels, read indi-

vidual social media posts and decide which 

ones to take down. (ii) They also read social 

media submissions that are prevented from 

being posted by automated keyword filters, 

and decide which ones to publish. 

To study the first level, we devised an 

observational study to download published 

Chinese social media posts before the gov-

ernment could censor them, and to revisit 

each from a worldwide network of comput-

ers to see which was censored. To study the 

second level, we conducted the first large-

scale experimental study of censorship 

by creating accounts on numerous social 

media sites throughout China, submitting 

texts with different randomly assigned con-

tent to each, and detecting from a world-

wide network of computers which ones 

were censored. 

To find out the details of how the system 

works, we supplemented the typical current 

approach (conducting uncertain and poten-

tially unsafe confidential interviews with 

insiders) with a participant observation 

study, in which we set up our own social 

media site in China. While also attempting 

not to alter the system we were studying, 

we purchased a URL, rented server space, 

contracted with Chinese firms to acquire 

the same software as used by existing social 

media sites, and—with direct access to their 

software, documentation, and even cus-

tomer service help desk support—reverse-

engineered how it all works.

RESULTS : Criticisms of the state, its leaders, 

and their policies are routinely published, 

whereas posts with collective action potential 

are much more likely to be censored—regard-

less of whether they are 

for or against the state 

(two concepts not pre-

viously distinguished in 

the literature). Chinese 

people can write the 

most vitriolic blog posts about even the top 

Chinese leaders without fear of censorship, 

but if they write in support of or opposition 

to an ongoing protest—or even about a rally 

in favor of a popular policy or leader—they 

will be censored. 

We clarify the internal mechanisms of 

the Chinese censorship apparatus and 

show how changes in censorship behav-

ior reveal government intent by presag-

ing their action on the ground. That is, it 

appears that criticism on the web, which 

was thought to be censored, is used by 

Chinese leaders to determine which offi-

cials are not doing their job of mollifying 

the people and need to be replaced.

CONCLUSION: Censorship in China is used 

to muzzle those outside government who 

attempt to spur the creation of crowds for 

any reason—in opposition to, in support of, 

or unrelated to the government. The govern-

ment allows the Chinese people to say  what-

ever they like about the state, its leaders, or 

their policies, because talk about any subject 

unconnected to collective action is not cen-

sored. The value that Chinese leaders find in 

allowing and then measuring criticism by 

hundreds of millions of Chinese people cre-

ates actionable information for  them and, 

as a result, also for academic scholars and 

public policy analysts. ■ 
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❦❨◗❬◗❹⑤▲ ❬❤▲❱❨❜ ❱❞ ❦▲❚❯❱❨❯❤◗❪ ❩◗❯❯▲❯ ❬❤▲ ❳❭❫⑤▲
❬❱ ❬❤▲ ❦▲❚❬❨❭❫ ➂❭❨❬❜ ❱❨❣❭❚◗⑧❭❬◗❱❚ ❱❞ ❬❤▲ ◗❚❞❱❨④
❩❭❬◗❱❚ ❦❱❚❬▲❚❬ ❪❨❱❳◗❴▲❴ ❵❜ ❱❪▲❚ ❦❨◗❬◗❦◗❯❩ ◗❚
❯❱❦◗❭❫ ❩▲❴◗❭ qt➃➊t❼✈⑥ ➄❞❬▲❨ ❭❫❫③ ❩⑤❦❤ ❱❞ ❬❤▲ ➅❱❵
❱❞ ❫▲❭❴▲❨❯ ◗❚ ❭❚ ❭⑤❬❱❦❨❭❬◗❦ ❯❜❯❬▲❩ ◗❯ ❬❱ ⑨▲▲❪
❬❤▲ ❪▲❱❪❫▲ ❯⑤❞❞◗❦◗▲❚❬❫❜ ❩❱❫❫◗❞◗▲❴ ❬❤❭❬ ❬❤▲❜ ♣◗❫❫
❚❱❬ ❬❭⑨▲ ❭❦❬◗❱❚ ❬❤❭❬ ❩❭❜ ❭❞❞▲❦❬ ❬❤▲◗❨ ❤❱❫❴ ❱❚
❪❱♣▲❨⑥ ❥❚ ❫◗❚▲ ♣◗❬❤ ❬❤▲ ❫◗❬▲❨❭❬⑤❨▲ ❱❚ ❨▲❯❪❱❚❯◗❳▲
❭⑤❬❤❱❨◗❬❭❨◗❭❚◗❯❩③ ❬❤▲ ⑨❚❱♣❫▲❴❣▲ ❬❤❭❬ ❭ ❫❱❦❭❫
❫▲❭❴▲❨ ❱❨ ❣❱❳▲❨❚❩▲❚❬ ❵⑤❨▲❭⑤❦❨❭❬ ◗❯ ▲❚❣▲❚❴▲❨④
◗❚❣ ❯▲❳▲❨▲ ❦❨◗❬◗❦◗❯❩➆❪▲❨❤❭❪❯ ❵▲❦❭⑤❯▲ ❱❞ ❦❱❨❨⑤❪④
❬◗❱❚ ❱❨ ◗❚❦❱❩❪▲❬▲❚❦▲➆◗❯ ❳❭❫⑤❭❵❫▲ ◗❚❞❱❨❩❭❬◗❱❚
qt➉③ t➌✈⑥ ⑩❤❭❬ ❫▲❭❴▲❨ ❦❭❚ ❬❤▲❚ ❵▲ ❨▲❪❫❭❦▲❴ ♣◗❬❤
❯❱❩▲❱❚▲ ❩❱❨▲ ▲❞❞▲❦❬◗❳▲ ❭❬ ❩❭◗❚❬❭◗❚◗❚❣ ❯❬❭❵◗❫◗❬❜③
❭❚❴ ❬❤▲ ❯❜❯❬▲❩ ❦❭❚ ❬❤▲❚ ❵▲ ❯▲▲❚ ❭❯ ❨▲❯❪❱❚❯◗❳▲⑥
⑩❤◗❯ ❨▲❯❪❱❚❯◗❳▲❚▲❯❯ ♣❱⑤❫❴ ❯▲▲❩ ❫◗⑨▲❫❜ ❬❱ ❤❭❳▲ ❭
❦❱❚❯◗❴▲❨❭❵❫❜ ❫❭❨❣▲❨ ▲❞❞▲❦❬ ❱❚ ❨▲❴⑤❦◗❚❣ ❬❤▲ ❪❨❱❵④
❭❵◗❫◗❬❜ ❱❞ ❦❱❫❫▲❦❬◗❳▲ ❭❦❬◗❱❚ ❬❤❭❚ ❩▲❨▲❫❜ ❵◗❭❯◗❚❣
❬❤▲ ❚▲♣❯ ◗❚ ❪❨▲❴◗❦❬❭❵❫▲ ♣❭❜❯⑥
⑩❤▲ ❦❱❫❫▲❦❬◗❳▲ ❭❦❬◗❱❚ ❪❱❬▲❚❬◗❭❫ ❤❜❪❱❬❤▲❯◗❯ ❤❱❫❴❯

❬❤❭❬ ❬❤▲ ◆❤◗❚▲❯▲ ❦▲❚❯❱❨❯❤◗❪ ❱❨❣❭❚◗⑧❭❬◗❱❚ ❞◗❨❯❬
❴▲❬▲❦❬❯ ❭ ❳❱❫⑤❩▲ ❵⑤❨❯❬ ❱❞ ❯❱❦◗❭❫ ❩▲❴◗❭ ❪❱❯❬❯
♣◗❬❤◗❚ ❭ ❯❪▲❦◗❞◗❦ ❬❱❪◗❦ ❭❨▲❭③ ❭❚❴ ❬❤▲❚ ◗❴▲❚❬◗❞◗▲❯
❬❤▲ ❨▲❭❫④♣❱❨❫❴ ▲❳▲❚❬ ❬❤❭❬ ❣◗❳▲❯ ❨◗❯▲ ❬❱ ❬❤▲ ❳❱❫④
⑤❩▲ ❵⑤❨❯❬ q❸✈⑥ ❥❞ ❬❤▲ ▲❳▲❚❬ ◗❯ ❦❫❭❯❯◗❞◗▲❴ ❭❯ ❤❭❳◗❚❣
❦❱❫❫▲❦❬◗❳▲ ❭❦❬◗❱❚ ❪❱❬▲❚❬◗❭❫③ ❬❤▲❚ ❭❫❫ ❪❱❯❬❯ ♣◗❬❤◗❚
❬❤▲ ❵⑤❨❯❬ ❭❨▲ ❦▲❚❯❱❨▲❴③ ❨▲❣❭❨❴❫▲❯❯ ❱❞ ♣❤▲❬❤▲❨ ❬❤▲❜
❭❨▲ ❦❨◗❬◗❦❭❫ ❱❨ ❯⑤❪❪❱❨❬◗❳▲ ❱❞ ❬❤▲ ❯❬❭❬▲ ❭❚❴ ◗❬❯ ❫▲❭❴④
▲❨❯⑥ ➍❚❫◗⑨▲ ❬❤▲ ⑤❚❦▲❨❬❭◗❚ ❪❨❱❦▲❯❯ ◗❚❳❱❫❳▲❴ ◗❚ ❦❱④
❤▲❨▲❚❬❫❜ ❦❫❭❯❯◗❞❜◗❚❣ ◗❚❴◗❳◗❴⑤❭❫ ❪❱❯❬❯ ❭❯ ❬❱ ❬❤▲◗❨
❦❱❫❫▲❦❬◗❳▲ ❭❦❬◗❱❚ ❪❱❬▲❚❬◗❭❫③ ❬❤◗❯ ❪❨❱❦▲❴⑤❨▲ ◗❯ ▲❭❯◗❫❜
◗❩❪❫▲❩▲❚❬▲❴ ♣◗❬❤ ▲❶❬❨▲❩▲❫❜ ❤◗❣❤ ❫▲❳▲❫❯ ❱❞ ◗❚❬▲❨④
❦❱❴▲❨ ❨▲❫◗❭❵◗❫◗❬❜⑥ ➎❱ ▲❳◗❴▲❚❦▲ ▲❶◗❯❬❯ ❭❯ ❬❱ ♣❤▲❬❤▲❨
❭❚❜ ❯⑤❦❤ ❨⑤❫▲❯ ♣▲❨▲ ◗❚❳▲❚❬▲❴ ❭❚❴ ❴◗❨▲❦❬▲❴ ❵❜ ❭
❪▲❨❯❱❚ ❱❨ ❦❱❩❩◗❬❬▲▲ ◗❚ ❬❤▲ ◆❤◗❚▲❯▲ ❣❱❳▲❨❚❩▲❚❬③
❱❨ ♣❤▲❬❤▲❨ ❬❤▲❜ ❩▲❨▲❫❜ ❨▲❪❨▲❯▲❚❬ ❭❚ ▲❩▲❨❣▲❚❬
❪❭❬❬▲❨❚ ❱❞ ❬❤◗❯ ❫❭❨❣▲④❯❦❭❫▲ ❭❦❬◗❳◗❬❜⑥

➄❫❬❤❱⑤❣❤ ❬❤▲ ❫❭❨❣▲❯❬ ▲❶◗❯❬◗❚❣ ❯❬⑤❴❜ ❭❚❭❫❜⑧▲❴
❩❱❨▲ ❬❤❭❚ ➏➏ ❩◗❫❫◗❱❚ ❯❱❦◗❭❫ ❩▲❴◗❭ ❪❱❯❬❯ ❞❨❱❩
❭❫❩❱❯❬ ➏➐➑➑ ♣▲❵❯◗❬▲❯ ❭❦❨❱❯❯ ◆❤◗❚❭ q❸✈③ ◗❬ ❭❚❴
❱❬❤▲❨ ❹⑤❭❚❬◗❬❭❬◗❳▲ ❯❬⑤❴◗▲❯ ❱❞ ❦▲❚❯❱❨❯❤◗❪ qt❽③ t❿✈
♣▲❨▲ ❯❱❫▲❫❜ ❱❵❯▲❨❳❭❬◗❱❚❭❫③ ♣◗❬❤ ❯❱❩▲ ❦❱❚❦❫⑤❯◗❱❚❯
❚▲❦▲❯❯❭❨◗❫❜ ❴▲❪▲❚❴◗❚❣ ❱❚ ⑤❚❬▲❯❬❭❵❫▲ ❭❯❯⑤❩❪❬◗❱❚❯⑥
➒❱❨ ▲❶❭❩❪❫▲③ ❬❤▲ ❴❭❬❭ ❞❱❨ ❬❤▲❯▲ ❯❬⑤❴◗▲❯ ♣▲❨▲ ❦❱❚④
❬❨❱❫❫▲❴ ❵❜ ❭❚ ▲❭❨❫◗▲❨ ❯❬❭❣▲ ◗❚ ♣❤◗❦❤ ❩❭❚❜ ❯❱❦◗❭❫
❩▲❴◗❭ ♣▲❵❯◗❬▲❯ ⑤❯▲ ❭⑤❬❱❩❭❬▲❴ ❨▲❳◗▲♣ q❵❭❯▲❴ ❱❚
❬▲❦❤❚◗❹⑤▲❯ ❯⑤❦❤ ❭❯ ⑨▲❜♣❱❨❴ ❩❭❬❦❤◗❚❣✈ ❬❱ ◗❩④
❩▲❴◗❭❬▲❫❜ ❩❱❳▲ ❫❭❨❣▲ ❚⑤❩❵▲❨❯ ❱❞ ❪❨❱❯❪▲❦❬◗❳▲
❪❱❯❬❯ ◗❚❬❱ ❭ ❬▲❩❪❱❨❭❨❜ ❫◗❩❵❱ ❬❱ ❨▲❦▲◗❳▲ ▲❶❬❨❭
❯❦❨⑤❬◗❚❜ ❵▲❞❱❨▲ ❪❱❯❯◗❵❫▲ ❪⑤❵❫◗❯❤◗❚❣ q❞❱❨ ❭ ❣⑤◗❴▲③
❯▲▲ ➒◗❣⑥ ➏✈⑥ ❷❤▲❨▲❭❯ ❬❤▲ ▲❶ ❪❱❯❬ ❦❱❚❬▲❚❬④❞◗❫❬▲❨◗❚❣
❴▲❦◗❯◗❱❚ ◗❯ ❦❱❚❴⑤❦❬▲❴ ❫❭❨❣▲❫❜ ❵❜ ❤❭❚❴ ❭❚❴ ❬❭⑨▲❯
❭❯ ❫❱❚❣ ❭❯ ➓➐ ❤❱⑤❨❯③ ❬❤▲ ▲❶ ❭❚❬▲ ❴▲❦◗❯◗❱❚ ❱❞ ♣❤▲❬❤▲❨
❪❱❯❬❯ ❭❨▲ ❯❫❱❬❬▲❴ ❞❱❨ ❨▲❳◗▲♣ ◗❯ ❭⑤❬❱❩❭❬▲❴③ ◗❚④
❯❬❭❚❬❭❚▲❱⑤❯③ ❭❚❴ ❬❤⑤❯ ❦❭❚❚❱❬ ❵▲ ❴▲❬▲❦❬▲❴ ❵❜
❱❵❯▲❨❳❭❬◗❱❚❭❫ ❩▲❬❤❱❴❯⑥ ⑩❤◗❯ ❭❫❯❱ ❩▲❭❚❯ ❬❤❭❬ ❬❤▲
❭⑤❬❱❩❭❬▲❴ ❨▲❳◗▲♣ ❪❨❱❦▲❯❯ ❦❱⑤❫❴ ◗❚❴⑤❦▲ ❯▲❫▲❦④
❬◗❱❚ ❵◗❭❯ ◗❚ ▲❶◗❯❬◗❚❣ ❯❬⑤❴◗▲❯ ❱❞ ❦▲❚❯❱❨❯❤◗❪③ ♣❤◗❦❤
❦❱⑤❫❴ ❱❚❫❜ ❱❵❯▲❨❳▲ ❬❤❱❯▲ ❯⑤❵❩◗❯❯◗❱❚❯ ❬❤❭❬ ♣▲❨▲
❚❱❬ ❯❬❱❪❪▲❴ ❞❨❱❩ ❪⑤❵❫◗❦❭❬◗❱❚ ❵❜ ❭⑤❬❱❩❭❬▲❴
❨▲❳◗▲♣⑥ ➄❚❴③ ❱❞ ❦❱⑤❨❯▲③ ❱❵❯▲❨❳❭❬◗❱❚❭❫ ❨▲❯▲❭❨❦❤ ❣▲❚④
▲❨❭❫❫❜ ❭❫❯❱ ❨◗❯⑨❯ ▲❚❴❱❣▲❚▲◗❬❜ ❵◗❭❯③ ❦❱❚❞❱⑤❚❴◗❚❣
❵◗❭❯③ ❭❚❴ ❱❬❤▲❨ ❪❨❱❵❫▲❩❯⑥
⑩❱ ❭❳❱◗❴ ❬❤▲❯▲ ❪❱❬▲❚❬◗❭❫ ❵◗❭❯▲❯ ❭❚❴ ❬❱ ❯❬⑤❴❜

❤❱♣ ❭⑤❬❱❩❭❬▲❴ ❨▲❳◗▲♣ ♣❱❨⑨❯③ ♣▲ ❦❱❚❴⑤❦❬▲❴ ❭
❫❭❨❣▲④❯❦❭❫▲ ▲❶❪▲❨◗❩▲❚❬❭❫ ❯❬⑤❴❜ ◗❚ ♣❤◗❦❤ ❨❭❚❴❱❩
❭❯❯◗❣❚❩▲❚❬③ ❦❱❚❬❨❱❫❫▲❴ ❵❜ ❬❤▲ ◗❚❳▲❯❬◗❣❭❬❱❨❯③ ❯⑤❵④
❯❬◗❬⑤❬▲❴ ❞❱❨ ❯❬❭❬◗❯❬◗❦❭❫ ❭❯❯⑤❩❪❬◗❱❚❯⑥ ❷▲ ❦❨▲❭❬▲❴
❭❦❦❱⑤❚❬❯ ❱❚ ❚⑤❩▲❨❱⑤❯ ❯❱❦◗❭❫ ❩▲❴◗❭ ❯◗❬▲❯ ❭❦❨❱❯❯
◆❤◗❚❭➔ ♣❨❱❬▲ ❭ ❫❭❨❣▲ ❚⑤❩❵▲❨ ❱❞ ⑤❚◗❹⑤▲ ❯❱❦◗❭❫ ❩▲④
❴◗❭ ❪❱❯❬❯➔ ❨❭❚❴❱❩◗⑧▲❴ ❬❤▲ ❭❯❯◗❣❚❩▲❚❬ ❱❞ ❴◗❞❞▲❨▲❚❬
❬❜❪▲❯ ❱❞ ❪❱❯❬❯ ❬❱ ❭❦❦❱⑤❚❬❯➔ ❭❚❴③ ❬❱ ▲❳❭❴▲ ❴▲❬▲❦④
❬◗❱❚③ ❱❵❯▲❨❳▲❴ ❞❨❱❩ ❭ ❚▲❬♣❱❨⑨ ❱❞ ❦❱❩❪⑤❬▲❨❯ ❭❫❫
❱❳▲❨ ❬❤▲ ♣❱❨❫❴ ♣❤◗❦❤ ❬❜❪▲❯ ♣▲❨▲ ❪⑤❵❫◗❯❤▲❴ ❱❨
❦▲❚❯❱❨▲❴⑥ ⑩❤❨❱⑤❣❤❱⑤❬③ ♣▲ ❭❬❬▲❩❪❬▲❴ ❬❱ ❭❳❱◗❴ ❴◗❯④
❬⑤❨❵◗❚❣ ❬❤▲ ❞❫❱♣ ❱❞ ❚❱❨❩❭❫ ❴◗❯❦❱⑤❨❯▲ ❵❜ ❪❨❱❴⑤❦◗❚❣
❯❱❦◗❭❫ ❩▲❴◗❭ ❦❱❚❬▲❚❬ ❱❚ ❬❱❪◗❦❯ ❯◗❩◗❫❭❨ ❬❱ ❬❤❱❯▲
◗❚ ❨▲❭❫ ❯❱❦◗❭❫ ❩▲❴◗❭ ❪❱❯❬❯ q◗❚❦❫⑤❴◗❚❣ ❬❤▲ ❦❱❚❬▲❚❬
❱❞ ❬❤❱❯▲ ❦▲❚❯❱❨▲❴③ ♣❤◗❦❤ ❱⑤❨ ❩▲❬❤❱❴❯ ❦❱⑤❫❴ ❭❦④
❦▲❯❯✈⑥ ➄❫❬❤❱⑤❣❤ ❳▲❨❜④❯❩❭❫❫④❯❦❭❫▲ ❚❱❚❨❭❚❴❱❩◗⑧▲❴
▲❞❞❱❨❬❯ ❬❱ ❪❱❯❬ ❱❚ ◆❤◗❚▲❯▲ ♣▲❵❯◗❬▲❯ ❭❚❴ ❱❵❯▲❨❳▲
❦▲❚❯❱❨❯❤◗❪ ❤❭❳▲ ❵▲▲❚ ◗❚❞❱❨❩❭❬◗❳▲ qt→✈③ ❨❭❚❴❱❩④
◗⑧▲❴ ▲❶❪▲❨◗❩▲❚❬❯ ❤❭❳▲ ❚❱❬ ❵▲❞❱❨▲ ❵▲▲❚ ⑤❯▲❴ ◗❚
❬❤▲ ❯❬⑤❴❜ ❱❞ ◆❤◗❚▲❯▲ ❦▲❚❯❱❨❯❤◗❪⑥
❥❚ ❭❴❴◗❬◗❱❚ ❬❱ ❱⑤❨ ❨❭❚❴❱❩◗⑧▲❴ ▲❶❪▲❨◗❩▲❚❬③

❞❨❱❩ ♣❤◗❦❤ ♣▲ ❴❨▲♣ ❦❭⑤❯❭❫ ◗❚❞▲❨▲❚❦▲❯③ ♣▲ ❭❫❯❱
❯❱⑤❣❤❬ ❬❱ ❪❨❱❴⑤❦▲ ❩❱❨▲ ❨▲❫◗❭❵❫▲ ❴▲❯❦❨◗❪❬◗❳▲ ⑨❚❱♣❫④
▲❴❣▲ ❱❞ ❤❱♣ ❬❤▲ ❦▲❚❯❱❨❯❤◗❪ ❪❨❱❦▲❯❯ ♣❱❨⑨❯⑥ ⑩❤◗❯
◗❯ ◗❩❪❱❨❬❭❚❬ ◗❚❞❱❨❩❭❬◗❱❚ ◗❚ ◗❬❯ ❱♣❚ ❨◗❣❤❬➔ ❬❤▲
❪❨❱❦▲❯❯ ◗❯ ◗❚❬▲❚❯▲❫❜ ❯❬⑤❴◗▲❴ ❭❚❴ ❦❱❚❬▲❯❬▲❴ ◗❚ ❬❤▲
❭❦❭❴▲❩◗❦ ❭❚❴ ❪❱❫◗❦❜ ❦❱❩❩⑤❚◗❬◗▲❯⑥ ➍❚❬◗❫ ❚❱♣③
❯⑤❦❤ ◗❚❞❱❨❩❭❬◗❱❚ ❤❭❯ ❩❱❯❬❫❜ ❦❱❩▲ ❞❨❱❩ ❤◗❣❤❫❜
❦❱❚❞◗❴▲❚❬◗❭❫ ◗❚❬▲❨❳◗▲♣❯ ♣◗❬❤ ❦▲❚❯❱❨❯ ❱❨ ❬❤▲◗❨
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❭❚❴ ❱❬❤▲❨♣◗❯▲ ❴◗❞❞◗❦⑤❫❬ ❬❱ ❣❭❬❤▲❨⑥ ➂❭❨❬◗❦◗❪❭❚❬
❱❵❯▲❨❳❭❬◗❱❚ ❪❨❱❳◗❴▲❴ ⑤❯ ♣◗❬❤ ❭ ❚▲♣ ❯❱⑤❨❦▲ ❱❞
◗❚❞❱❨❩❭❬◗❱❚ ❭❵❯▲❚❬ ❞❨❱❩ ❪❨▲❳◗❱⑤❯ ❯❬⑤❴◗▲❯ ❱❞
❦▲❚❯❱❨❯❤◗❪⑥ ➒❨❱❩ ◗❚❯◗❴▲ ◆❤◗❚❭③ ♣▲ ❦❨▲❭❬▲❴ ❱⑤❨
❱♣❚ ❯❱❦◗❭❫ ❩▲❴◗❭ ♣▲❵❯◗❬▲③ ❪⑤❨❦❤❭❯▲❴ ❭ ➍➣↔③
❨▲❚❬▲❴ ❯▲❨❳▲❨ ❯❪❭❦▲③ ❦❱❚❬❨❭❦❬▲❴ ♣◗❬❤ ❱❚▲ ❱❞ ❬❤▲
❩❱❯❬ ❪❱❪⑤❫❭❨ ❯❱❞❬♣❭❨▲ ❪❫❭❬❞❱❨❩❯ ◗❚ ◆❤◗❚❭ ⑤❯▲❴
❬❱ ❦❨▲❭❬▲ ❬❤▲❯▲ ❯◗❬▲❯③ ❯⑤❵❩◗❬❬▲❴③ ❭⑤❬❱❩❭❬◗❦❭❫❫❜
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ÒÓÔÕÖ×ÖØÖÙ ÚÛÜ ÝØÞÔÖ×ÖÞÖ×ßÙ àÛá×Þâ àá×ÙÔáÙã äÞÜßÞÜå æÔ×ßÙÜÕ×ÖçãèÞéêÜ×åëÙã ìí îïðñòã æàíó ôõÙöÞÜÖéÙÔÖ ÛÚ ÷Ûâ×Ö×áÞâ àá×ÙÔáÙãæÔ×ßÙÜÕ×Öç ÛÚ èÞâ×ÚÛÜÔ×Þã àÞÔ õ×ÙëÛã øÞ ùÛââÞã èí úïîúñã æàíóûüýþþÿ✯�ý✁✂✄✁☎ ❛✆✝✞ýþ✳ ❊✲✟❛✄✠✡ ❦✄✁☎☛✞❛þ☞❛þ✂✳ÿ✂✆



r❡✈�❡✁❡✂✄ ♣♦☎✆❡✂✄ ❛✝✂ ❝❡✝☎♦r❡✂ ♦✉r ♦✁✝ ☎✉✞✟�☎✲

☎�♦✝☎s ❚✠❡ ✁❡✞☎�✆❡ ✁❡ ❝r❡❛✆❡✂ ✁❛☎ ❛✈❛�❧❛✞❧❡ ♦✝❧②

✆♦ ♦✉r r❡☎❡❛r❝✠ ✆❡❛✟✄ ☎♦ ❛☎ ✆♦ ❛✈♦�✂ ❛❢❢❡❝✆�✝✡ ✆✠❡

♦✞☛❡❝✆ ♦❢ ♦✉r ☎✆✉✂② ♦r ♦✆✠❡r✁�☎❡ �✝✆❡r❢❡r�✝✡ ✁�✆✠

❡☞�☎✆�✝✡ ❈✠�✝❡☎❡ ☎♦❝�❛❧ ✟❡✂�❛ ✂�☎❝♦✉r☎❡s ❍♦✁❡✈❡r✄

✁❡ ✠❛✂ ❝♦✟♣❧❡✆❡ ❛❝❝❡☎☎ ✆♦ ✆✠❡ ☎♦❢✆✁❛r❡✄ ✂♦❝✉✲

✟❡✝✆❛✆�♦✝✄ ✠❡❧♣ ❢♦r✉✟☎✄ ❛✝✂ ❡☞✆❡✝☎�✈❡ ❝♦✝☎✉❧✲

✆❛✆�♦✝ ✁�✆✠ ☎✉♣♣♦r✆ ☎✆❛❢❢✌ ✁❡ ✁❡r❡ ❡✈❡✝ ❛✞❧❡ ✆♦

✡❡✆ ✆✠❡�r r❡❝♦✟✟❡✝✂❛✆�♦✝☎ ♦✝ ✠♦✁ ✆♦ ❝♦✝✂✉❝✆

❝❡✝☎♦r☎✠�♣ ♦✝ ♦✉r ♦✁✝ ☎�✆❡ �✝ ❝♦✟♣❧�❛✝❝❡ ✁�✆✠

✡♦✈❡r✝✟❡✝✆ ☎✆❛✝✂❛r✂☎s ❚✠❡ ➇�✝✆❡r✈�❡✁☎➈ ✁❡ ❝♦✝✲
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✆r�✞✉✆�♦✝☎s ❋�r☎✆✄ ✞② ❛✝❛❧②③�✝✡ ❧❛r✡❡ ✝✉✟✞❡r☎ ♦❢
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❢✄✞✆s ❧✂✞✂ t❛♣♣☎ �♦ t✂✁♣ st♦❧ ✠s t♦❧ �♦ ❝✂♥s♦✞

✄♥ s✠❝t ❛ ❧❛☎ ❛s �♦ ✆❛✄♥�❛✄♥ ♦✠✞ ❧✂✟s✄�✂ ✄♥ ❛❝✲

❝♦✞❞❛♥❝✂ ❧✄�t �t✂✄✞ ✈✄✂❧ ♦❢ ✝♦✈✂✞♥✆✂♥� ✞✂q✠✄✞✂✲

✆✂♥�s☞ ❚t✠s✱ ✄♥s�✂❛❞ ♦❢ �✞☎✄♥✝ �♦ ❝♦♥✈✄♥❝✂ ♣✂♦♣✁✂

�♦ s♣❛✞✂ s♦✆✂ ♦❢ �t✂✄✞ �✄✆✂ ❢♦✞ ✞✂s✂❛✞❝t✂✞s✱ ❧✂

❧✂✞✂ ❛✟✁✂ �♦ t❛✈✂ ❝♦♥✈✂✞s❛�✄♦♥s ❧✄�t ✂✆♣✁♦☎✂✂s

❧t♦s✂ ✌♦✟ ❧❛s �♦ ❛♥s❧✂✞ q✠✂s�✄♦♥s ✁✄❦✂ �t♦s✂ ❧✂

♣♦s✂❞✛ ❢♦✞�✠♥❛�✂✁☎✱ �t✂☎ s✂✂✆✂❞ q✠✄�✂ ✝♦♦❞ ❛�

�t✄s☞ ❲✂ �t✂♥ s�✠❞✄✂❞ ❛♥❞ ❝✠s�♦✆✄③✂❞ �t✂ s♦❢�✲

❧❛✞✂✱ s✠✟✆✄��✂❞ ♣♦s�s ♦✠✞s✂✁✈✂s✱ ❛♥❞ ✠s✂❞ �t✂

s♦❢�❧❛✞✂➆s ✆✂❝t❛♥✄s✆s �♦ ❝✂♥s♦✞ s♦✆✂ ♦❢ �t✂✆☞

❲✂ �♦♦❦ ✂✈✂✞☎ s�✂♣ ❧✂ ❝♦✠✁❞ ✭st♦✞� ♦❢ ✁✂��✄♥✝

✄♥❞✄✈✄❞✠❛✁s ✄♥ ❈t✄♥❛ ♣♦s� ♦♥ �t✂ s✄�✂✮ �♦ ❛✈♦✄❞

❝❛✠s✄♥✝ ❛♥☎ ✄♥�✂✞❢✂✞✂♥❝✂ �♦ ❛❝�✠❛✁ s♦❝✄❛✁ ✆✂❞✄❛

❞✄s❝♦✠✞s✂☞

❚t✂ ✟✄✝✝✂s� s✠✞♣✞✄s✂ ❧✂ ❢♦✠♥❞ ✞✂✁❛�✄✈✂ �♦ �t✂

✁✄�✂✞❛�✠✞✂ ❧❛s �t✂ t✠✝✂ ✈❛✞✄✂�☎ ♦❢ �✂❝t♥✄❝❛✁ ✆✂�t✲

♦❞s ✟☎ ❧t✄❝t ❛✠�♦✆❛�✂❞ ✞✂✈✄✂❧ ❛♥❞ t✠✆❛♥

❝✂♥s♦✞st✄♣ ❝❛♥ ✟✂ ❝♦♥❞✠❝�✂❞☞ ❚❛✟✁✂ ✜ s✠✆✆❛✲

✞✄③✂s s♦✆✂ ♦❢ �t✂s✂ ♦♣�✄♦♥s☞

❲t✂♥ ❧✂ ✄♥s�❛✁✁✂❞ �t✂ s♦❢�❧❛✞✂✱ ❧✂ ❢♦✠♥❞ �t❛�✱

✟☎ ❞✂❢❛✠✁�✱ ✄� ✄♥❝✁✠❞✂❞ ♥♦ ❛✠�♦✆❛�✂❞ ✞✂✈✄✂❧ ♦✞

✟✁♦❝❦✄♥✝☞ ✎✠� ❧✂✟✆❛s�✂✞s ❝❛♥ ✂❛s✄✁☎ ❝t❛♥✝✂ �t✂

♦♣�✄♦♥ ♦❢ ❛✠�♦✆❛�✄❝❛✁✁☎ ✞✂✈✄✂❧✄♥✝ s♣✂❝✄❢✄❝ �☎♣✂s

♦❢ ✠s✂✞s ✭�t♦s✂ ❧t♦ ❛✞✂ ✆♦❞✂✞❛�♦✞s✱ s✠♣✂✞ ✠s✂✞s✱

✠s✂✞s ❧t♦ t❛✈✂ ✟✂✂♥ ✟❛♥♥✂❞ ❢✞♦✆ ♣♦s�✄♥✝✱ ♦✞

�t♦s✂ ❧t♦ t❛✈✂ ✟✂✂♥ ✟❛♥♥✂❞ ❢✞♦✆ ✈✄s✄�✄♥✝ �t✂

s✄�✂✮✱ ■♥�✂✞♥✂� ♣✞♦�♦❝♦✁ ✭■✢✮ ❛❞❞✞✂ss✂s✱ ♥✂❧ �t✞✂❛❞s✱

♦✞ ✂✈✂✞☎ ✞✂s♣♦♥s✂➋❛✁✁ ♦❢ ❧t✄❝t ❝❛♥ ✟✂ �❛✄✁♦✞✂❞

❢♦✞ ✂❛❝t ♦❢ ❛s ✆❛♥☎ ❢♦✞✠✆s ❛s ❞✂s✄✞✂❞ ♦♥ ✂❛❝t

❧✂✟s✄�✂☞ ❋✠♥❝�✄♦♥❛✁✄�☎ ❛✁s♦ ✂①✄s�s �♦ ✟✠✁❦✲❞✂✁✂�✂

♣♦s�s✱ ❧t✄❝t ❝❛♥ ✟✂ ✄✆♣✁✂✆✂♥�✂❞ ✟☎ ❞❛�✂ ✞❛♥✝✂✱

✠s✂✞ ♥❛✆✂✱ ✠s✂✞ ■✢✱ ❝♦♥�✂♥� ❝♦♥�❛✄♥✄♥✝ ❝✂✞�❛✄♥

❦✂☎❧♦✞❞s✱ ♦✞ ✁✂♥✝�t ♦❢ ♣♦s�☞ ❖♥ �t✂ ✟❛❝❦ ✂♥❞✱

�t✂ ❧✂✟✆❛s�✂✞ ❛✁s♦ t❛s ❢✁✂①✄✟✁✂ s✂❛✞❝t �♦♦✁s �♦

✂①❛✆✄♥✂ ❝♦♥�✂♥�✱ s✂❛✞❝t ✟☎ ✠s✂✞ ♥❛✆✂✱ ♣♦s� �✄�✁✂s✱

♦✞ ♣♦s� ❝♦♥�✂♥�☞ ❲t❛� �t✂ ✠s✂✞ s✂✂s ❝❛♥ ❛✁s♦ ✟✂

✁✄✆✄�✂❞✣ ❚t✂ s✂❛✞❝t ❢✠♥❝�✄♦♥ ❝❛♥ ✟✂ ❞✄s❛✟✁✂❞ ❢♦✞

✠s✂✞s✱ ❛♥❞ ❧✂✟✆❛s�✂✞s t❛✈✂ �t✂ ♦♣�✄♦♥ ♦❢ ❛✁✁♦❧✲

✄♥✝ ✠s✂✞s �♦ s✂✂ ❧t✂�t✂✞ ♣♦s�s ♦❢ �t✂✄✞s ❛✞✂ ✟✂✄♥✝

❛✠�♦✆❛�✄❝❛✁✁☎ ✞✂✈✄✂❧✂❞ ✭❛♥❞✱ ✄❢ s♦✱ ❧t✄❝t ♦♥✂s✮☞

❲✂ ❢♦✠♥❞ ✂✆♣✁♦☎✂✂s ♦❢ �t✂ s♦❢�❧❛✞✂ ❛♣♣✁✄❝❛✲

�✄♦♥ ❝♦✆♣❛♥☎ �♦ ✟✂ ❢♦✞�t❝♦✆✄♥✝ ❧t✂♥ ❧✂ ❛s❦✂❞

❢♦✞ ✞✂❝♦✆✆✂♥❞❛�✄♦♥s ❛s �♦ ❧t✄❝t �✂❝t♥♦✁♦✝✄✂s

t❛✈✂ ✟✂✂♥ ✆♦s� ✠s✂❢✠✁ �♦ �t✂✄✞ ♦�t✂✞ ❝✁✄✂♥�s ✄♥

❢♦✁✁♦❧✄♥✝ ✝♦✈✂✞♥✆✂♥� ✄♥❢♦✞✆❛�✄♦♥ ✆❛♥❛✝✂✆✂♥�

✝✠✄❞✂✁✄♥✂s☞ ❖♥ �t✂ ✟❛s✄s ♦❢ �t✂✄✞ ✞✂❝♦✆✆✂♥❞❛✲

�✄♦♥s ❛s ❧✂✁✁ ❛s ✠s✂✞ ✝✠✄❞✂s✱ ❞✂�❛✄✁✂❞ ❛♥❛✁☎s✂s ❢✞♦✆

♣✞♦✟✄♥✝ �t✂ s☎s�✂✆✱ ❛♥❞ ❛❞❞✄�✄♦♥❛✁ ♣✂✞s♦♥❛✁ ✄♥✲

�✂✞✈✄✂❧s ✭❧✄�t s♦✠✞❝✂s ✝✞❛♥�✂❞ ❛♥♦♥☎✆✄�☎✮✱ ❧✂

❞✂❞✠❝✂ �t❛� ✆♦s� s♦❝✄❛✁ ✆✂❞✄❛ ❧✂✟s✄�✂s �t❛�

❝♦♥❞✠❝� ❛✠�♦✆❛�✄❝ ✞✂✈✄✂❧ ❞♦ s♦ ✈✄❛ ❛ ✈✂✞s✄♦♥ ♦❢

❦✂☎❧♦✞❞ ✆❛�❝t✄♥✝✱ ♣✞♦✟❛✟✁☎ ✠s✄♥✝ t❛♥❞✲❝✠✞❛�✂❞

s✂�s ♦❢ ❦✂☎❧♦✞❞s ✭❧✂ ✞✂✈✂✞s✂✲✂♥✝✄♥✂✂✞ �t✂ s♣✂✲

❝✄❢✄❝ ❦✂☎❧♦✞❞s ✟✂✁♦❧✮ ✭✷✶✮☞

❲✂ s✠✆✆❛✞✄③✂ ♦✠✞ ✠♥❞✂✞s�❛♥❞✄♥✝ ♦❢ �t✂

❝✂♥s♦✞st✄♣ ♣✞♦❝✂ss ✄♥ ❋✄✝☞ ✜☞ ❚t✂ ♣✞♦❝✂ss ✟✂✝✄♥s

❧t✂♥ ♦♥✂ ❧✞✄�✂s ❛♥❞ s✠✟✆✄�s ❛ ✟✁♦✝ ♦✞ ✆✄❝✞♦✲

✟✁♦✝ ♣♦s� ❛� ❛ s♦❝✄❛✁ ✆✂❞✄❛ ❧✂✟s✄�✂ ✭✁✂❢�✮☞ ❚t✄s

♣♦s� ✄s ✂✄�t✂✞ ♣✠✟✁✄st✂❞ ✄✆✆✂❞✄❛�✂✁☎ ✭�♦♣ ✁✂❢�

♥♦❞✂✮ ♦✞ t✂✁❞ ❢♦✞ ✞✂✈✄✂❧ ✟✂❢♦✞✂ ♣✠✟✁✄❝❛�✄♦♥

✭✆✄❞❞✁✂ ✁✂❢� ♥♦❞✂ ✄♥ ✞✂❞✮☞ ■❢ �t✂ ♣♦s� ✄s ♣✠✟✲

✁✄st✂❞ ✄✆✆✂❞✄❛�✂✁☎✱ ✄� ✆❛☎ ✟✂ ✆❛♥✠❛✁✁☎ ✞✂❛❞

✟☎ ❛ ❝✂♥s♦✞ ❧✄�t✄♥ ❛✟♦✠� ✤✥ t♦✠✞s ❛♥❞✱ ❞✂✲

♣✂♥❞✄♥✝ ♦♥ �t✂ ❞✂❝✄s✄♦♥✱ ✂✄�t✂✞ ✞✂✆❛✄♥s ♦♥✁✄♥✂

✄♥❞✂❢✄♥✄�✂✁☎ ✭�♦♣ ✟♦①✮ ♦✞ ✄s ✞✂✆♦✈✂❞ ❢✞♦✆ �t✂

■♥�✂✞♥✂� ✭s✂❝♦♥❞ ✟♦①✮☞ ❆s ❝❛♥ ✟✂ s✂✂♥ ❢✞♦✆ �t✂

s❝✞✂✂♥ st♦�s ♦❢ ❛❝�✠❛✁ ❧✂✟s✄�✂s ✄♥ ❋✄✝☞ ✜ ❬❢✠✁✁

✂①❛✆♣✁✂s ✄♥ ✭✶✡✮☛✱ �t✂ ❞✂❝✄s✄♦♥s ♦❢ �t✂ ❝✂♥s♦✞s✱

❛♥❞ �t✂ ❢❛❝� �t❛� �t✂☎ ❛✞✂ ✆❛❦✄♥✝ �t✂s✂ ❞✂❝✄✲

s✄♦♥s✱ ❛✞✂ ✠♥❛✆✟✄✝✠♦✠s☞

❚t✂ ❝✂♥s♦✞s �t✂♥ ✞✂❛❞ ✂❛❝t ♣♦s� ✄♥ ✞✂✈✄✂❧

✭✠s✠❛✁✁☎ ❧✄�t✄♥ ❛ ❞❛☎ ♦✞ �❧♦✮ ❛♥❞ ✂✄�t✂✞ ♣✠✟✁✄st

�t✂ ♣♦s� ✭�t✄✞❞ ✟♦① ♦❢ ❋✄✝☞ ✜✮ ♦✞ ❞✂✁✂�✂ ✄� ✟✂❢♦✞✂

♣✠✟✁✄❝❛�✄♦♥ ✭❢♦✠✞�t ✟♦①✮☞ ❲✂ ❛✞✂ ❛✟✁✂ �♦ ✄❞✂♥�✄❢☎

✞✂✈✄✂❧ ❧t✂♥ ✄� ♦❝❝✠✞s ✟✂❝❛✠s✂ �☎♣✄❝❛✁✁☎ �t✂ ✠s✂✞

✞✂❝✂✄✈✂s ❛ ✆✂ss❛✝✂ ❛❢�✂✞ ♣♦s� s✠✟✆✄ss✄♦♥ �t❛�

�t✂ �✂①� t❛s ✟✂✂♥ s✁♦��✂❞ ❢♦✞ ✞✂✈✄✂❧☞ ■♥ �t✂ ❛✟✲

s✂♥❝✂ ♦❢ ❛ ❧❛✞♥✄♥✝ ✆✂ss❛✝✂✱ �t✂ ✠s✂✞ ❝❛♥ �✂✁✁

❧t✂♥ ❛ ♣♦s� ✄s ♣✠� ✄♥�♦ ✞✂✈✄✂❧ ✟✂❝❛✠s✂ ♥♦ ♣✠✟✁✄❝

❯✍✚ ✄s ❛ss♦❝✄❛�✂❞ ❧✄�t �t✂ ♣♦s�✱ ❛♥❞ �t✂ ✠s✂✞➆s

❛❝❝♦✠♥� ♣❛✝✂ ❧✄✁✁ st♦❧ �t✂ s�❛�✠s ♦❢ �t✂ ♣♦s� ❛s

➇✠♥❞✂✞ ✞✂✈✄✂❧☞➈ ❋✄♥❛✁✁☎✱ ♦♥ �t✂ ✟❛s✄s ♦❢ �t✂ ❝✠✞✲

✞✂♥� ❛♥❞ ♣✞✂✈✄♦✠s ♣♦s�s✱ ❛ s✠✟✆✄��✂❞ ♣♦s� ❝❛♥ ✟✂

❝✂♥s♦✞✂❞ ❛♥❞ �t✂ ❛❝❝♦✠♥� ✟✁♦❝❦✂❞ s♦ �t❛� ♥♦

❛❞❞✄�✄♦♥❛✁ ♣♦s�s ✆❛☎ ✟✂ ✆❛❞✂ ✭✁❛s� ✟♦① ♦❢ ❋✄✝☞ ✜✮☞

■♥ �t✄s ✁❛s� ❝❛s✂✱ ❧t✂♥ ❛ ✠s✂✞ s✠✟✆✄�s ❛ �✂①� ❢♦✞

❙✦✧★✩✦★ ✪✫✬✯✰✫✯✳✴❣✵✸✹❣ ✺✺ ✻✼●✼✽✾ ✺✿❀❁ ⑧ ❱❂▲ ❃❁❄ ❅✽✽✼❊ ❉❀❍❍ ❏❑▼❏◆❑❑◗❘

❳❨❩❭❡ ❪❫ ❴❵❤❥♠✉✇ ②♠④ ⑤♠✉❤❡✉❤ ②❥❭❤❡④❥✉⑥ ♠✉ ②♠④⑦⑨ ❵❭❨❤②♠④⑨❫

⑩❶❷❸❹❺❷❻❼ ❽❻❾❿❻➀ ❸➁❷❿❸➂➃

➄➅➉➊➌➉➊➍➎➏➐➌➑ ➒➌➓➔➌→ ➣➏➉ ➎➌ ➎➏➐➌➑ ➅➉↔ ↕ ➙➅➑➌➒➏➊➅➒➍➐➛➜➜➝➔➌➑ ➞➌➟→➅➒➑➐

↕ ➠➝➛➡➍➔➉➐ ➢➅➒ ➒➌➓➔➌→➔➉➡ ➜➅➐➊➐ →➔➊➤ ➥➔➉➔➥➏➝

➔➉➢➝➛➌➉➣➌ ➅➉ ➊➤➌ ➛➐➌➒

↕ ➠➝➛➡➍➔➉➐ ➏➑➓➌➒➊➔➐➔➉➡ ➎➌➊➊➌➒ ➞➌➟→➅➒➑➍➎➝➅➣➞➔➉➡

➊➌➣➤➉➅➝➅➡➟

↕ ➦➌➓➔➌→ ➐➜➌➣➔➢➔➣ ➊➅ ➜➅➐➊ ➊➟➜➌ ➧➌➨➡➨➩ ➣➅➥➥➌➉➊ ➅➒

➥➏➔➉ ➜➅➐➊➫

↕ ➦➌➓➔➌→ ➐➜➌➣➔➢➔➣ ➊➅ ➢➅➒➛➥ ➊➅➜➔➣

➭➐➌➒➍➎➏➐➌➑ ➒➌➓➔➌→ ➣➏➉ ➎➌ ➎➏➐➌➑ ➅➉↔ ↕ ➭➐➌➒ ➯➠

↕ ➠➏➟➥➌➉➊➐ ➎➟ ➛➐➌➒

↕ ➠➅➔➉➊➐ →➅➉ ➎➟ ➛➐➌➒ ➧➌➨➡➨➩ ➢➅➒ ➉➛➥➎➌➒ ➅➢ ➜➅➐➊➐➩

➣➅➥➥➌➉➊➐➫

↕ ➠➒➌➓➔➅➛➐ ➛➐➌➒ ➜➅➐➊➐

↕ ➲➏➐➊ ➝➅➡➔➉

➳➔➥➌➍➜➌➒➔➅➑ ➒➌➓➔➌→ ➏➉➑ ➣➌➉➐➅➒➐➤➔➜

➏➝➝➅→➐↔

↕ ➠➌➒➔➅➑➐ ➅➢ ➊➔➥➌ →➤➌➉ ➏➝➝ ➜➅➐➊➐ ➏➒➌ ➏➛➑➔➊➌➑

↕ ➠➒➌➓➌➉➊➔➅➉ ➅➢ ➜➅➐➊➔➉➡ ➑➛➒➔➉➡ ➣➌➒➊➏➔➉ ➤➅➛➒➐

➅➢ ➊➤➌ ➑➏➟

➵➅➒➞➢➝➅→ ➢➅➒ ➒➌➓➔➌→➌➑ ➜➅➐➊➐↔ ↕ ➸➔➢➢➌➒➌➉➊ ➣➌➉➐➅➒➐ ➢➅➒ ➑➔➢➢➌➒➌➉➊ ➊➟➜➌➐ ➅➢ ➜➅➐➊➔➉➡➐

➧➌➨➡➨➩ ➐➜➏➥ ➓➌➒➐➛➐ ➜➅➝➔➊➔➣➏➝ ➣➅➉➊➌➉➊➫

↕ ➺➏➊➣➤ ➑➌➝➌➊➔➅➉ ➅➢ ➜➅➐➊➐

↕ ➦➌➓➔➌→ ➔➉➊➌➒➢➏➣➌ →➔➊➤ ➐➌➏➒➣➤ ➢➛➉➣➊➔➅➉➏➝➔➊➟

⑩➻➻❸❶➂❷ ➼➽❸➻➾❿➂➚ ❸➁❷❿❸➂➃ ↕ ➺➝➅➣➞➔➉➡ ➢➅➒ ➐➜➌➣➔➢➔➣ ➊➟➜➌➐ ➅➢ ➜➅➐➊➐

➧➌➨➡➨➩ ➣➅➥➥➌➉➊ ➅➒ ➥➏➔➉ ➜➅➐➊➫

↕ ➺➝➅➣➞➔➉➡ ➢➅➒ ➐➜➌➣➔➢➔➣ ➢➅➒➛➥➐

↕ ➺➝➅➣➞➔➉➡ ➎➏➐➌➑ ➅➉ ➜➅➔➉➊➐

↕ ➺➝➅➣➞➔➉➡ ➎➏➐➌➑ ➅➉ ➛➐➌➒ ➯➠

↕ ➺➝➅➣➞➔➉➡ ➜➅➐➊➔➉➡ ➏➉➑➪➅➒ ➒➌➏➑➔➉➡

➶➹➘➹➴➶➷➬ ➮ ➱✃❐✃❒➱❮❰ ❒➱ÏÐ❮Ñ✃
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♦❡✞✄✁✄�☎ ✂r❡❡✠

❊☛☞✌✍✐✎✌✏✑✒✓ ☞✍✔✑✔✕✔✓

❲❡ ♦❡✁✄✆☎❡♦ �✉r ❡✡♣❡r✄♠❡☎✂❛❧ ♣r�✂�✞�❧ ✂� ♠❛✟❡
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✁✄✂❡✁✱ ✄☎✞❧✉♦✄☎✆ ✾✖ �♥ ✂❤❡ ✂�♣ ❜❧�✆✆✄☎✆ ✁✄✂❡✁ ✄☎

✂❤❡ ✞�✉☎✂r✝✱ r❡♣r❡✁❡☎✂✄☎✆ ✽✖✼ �♥ ❜❧�✆ ♣�✁✂✁

☎�✇ �☎ ✂❤❡ ✇❡❜✠ ❲❡ ✄☎✞❧✉♦❡♦ ✂❤❡ ✂�♣ ✂❤r❡❡ ♠✄①

✞r�❜❧�✆✆✄☎✆ ✭✄✠❡✠✱ ❚✇✄✂✂❡r①❧✄✟❡✮ ✁✄✂❡✁s ❙✄☎❛ ❲❡✄❜�
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♠✄✞r�❜❧�✆✆✄☎✆ ✁✄✂❡✁ ❡❛✞❤ ❤❛✈❡ ♠�r❡ ✂❤❛☎ ✺✵✵

♠✄❧❧✄�☎ r❡✆✄✁✂❡r❡♦ ✉✁❡r✁ ❛☎♦ ✺✵ ✂� ✶✵✵ ♠✄❧❧✄�☎

♦❛✄❧✝ ❛✞✂✄✈❡ ✉✁❡r✁ ✭✷✷✮✠ ❚�✆❡✂❤❡r✱ ✂❤❡ ✶✵✵ ✁✄✂❡✁

❛r❡ ✆❡�✆r❛♣❤✄✞❛❧❧✝ ✁♣r❡❛♦ ❛❧❧ �✈❡r ❈❤✄☎❛✘ ✙✵ ❛r❡
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�☎ ✁�♠❡ �♥ ✂❤❡✁❡ ✁✄✂❡✁ r❡✗✉✄r❡✁ ✂❤❡ ✉✁❡r ✂� ❜❡ ✄☎

✂❤❡ ✞�✉☎✂r✝ ❛✂ ❛ ✁♣❡✞✄♥✄✞ ✆❡�✆r❛♣❤✄✞ ❧�✞❛❧❡✱ ✂� ❤❛✈❡
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★✩✪★✫✩✩✬✯ ✰✰ ✲✳●✳✴✹ ✰✿❀❁ ⑧ ❂❃❄ ❅❁❑ ◆✴✴✳❘ ❨❀❩❩ ❭❪❫❴❵❪❴❝❞❢❣❥❦❢ qt②④⑤t④

⑥⑦⑨⑦⑩⑥❶❷ ❸ ❹❺❻❺❼❹❽❾ ❼❹❿➀❽➁❺



❆❢�✁✂ s✉❜♠✄��✄✐☎ ❛ ♣✆s�✝ ✇✁ ✆❜s✁✂✈✁❞ ✇❤✁�❤✁✂

✄� ✇❛s ❝❛✉☎❤� ❜② �❤✁ ♣✂✆❝✁ss ✆❢ ❛✉�✆♠❛�✁❞ ✂✁✲

✈✄✁✇❀ ✄❢ ✄✐ ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇✝ ✇❤✁�❤✁✂ ❛✐❞ ✇❤✁✐

✄� ✇❛s ✁✈✁✐�✉❛✞✞② ♣✉❜✞✄s❤✁❞❀ ❛✐❞ ✄❢ ✐✆� ❝❛✉☎❤� ❜②

�❤✁ ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇ ♣✂✆❝✁ss✝ ✇❤✁�❤✁✂ ✄� ✇❛s

✁✈✁✐�✉❛✞✞② ❝✁✐s✆✂✁❞ ❛❢�✁✂ �❤✁ ❢❛❝� ✆✂ ✂✁♠❛✄✐✁❞ ✆✐

�❤✁ ✇✁❜❡ ❲❤✁✐ ❛ ♣✆s� ❛♣♣✁❛✂✁❞ ✆✐ �❤✁ ✇✁❜✝ ✇✁

✂✁❝✆✂❞✁❞ �❤✁ ❯❘✟ ❛✐❞ ✈✁✂✄❢✄✁❞ ❝✁✐s✆✂s❤✄♣ ❢✂✆♠

❝✆♠♣✉�✁✂s ✄✐s✄❞✁ ❛✐❞ ✆✉�s✄❞✁ ✆❢ ✠❤✄✐❛❡ ❲✁

✂✁❝✆✂❞✁❞ �❤✁ ✆✉�❝✆♠✁ ✄✐ �✁✂♠s ✆❢ ❝✁✐s✆✂s❤✄♣✝

✇❤✄❝❤ ❝✆✂✂✁s♣✆✐❞s �✆ �❤✁ ❜✂❛✐❝❤✁s ✆❢ �❤✁ ❞✁✲

❝✄s✄✆✐ �✂✁✁ ✄✐ ❋✄☎❡ ✶❡

❚❤✂✆✉☎❤✆✉�✝ ✆✉✂ ☎✆❛✞ ✇❛s �❤❛� ❛✐②✆✐✁ ✞✆✆❦✲

✄✐☎ ❛� ✆✉✂ s✉❜♠✄ss✄✆✐s ✇✆✉✞❞ ❤❛✈✁ ✐✆ ✄❞✁❛ �❤❛�

�❤✄s ✇❛s ♣❛✂� ✆❢ ❛✐ ❛❝❛❞✁♠✄❝ ✂✁s✁❛✂❝❤ ♣✂✆r✁❝�✝

❛✐❞ �❤❛� �❤✁ ♣✆s�s ✇✁✂✁ �②♣✄❝❛✞ ✆❢ ✇❤❛� ❛✐②✆✐✁

♠✄☎❤� ✆�❤✁✂✇✄s✁ ❢✄✐❞ ✆✐✞✄✐✁ ❛✐❞ ✇✆✉✞❞ ✐✆� ✄✐

❛✐② ✇❛② ❞✄s✂✉♣� ✆✂ ❝❤❛✐☎✁ �❤✁ s✆❝✄❛✞ ♠✁❞✄❛ ✁❝✆✲

s②s�✁♠ ✇✁ ✇✁✂✁ s�✉❞②✄✐☎❡ ❲✁ ❛✞s✆ ✐✁✁❞✁❞ �✆

✁✐s✉✂✁ �❤❛� ✆✉✂ ❝❤✁❝❦✄✐☎ ✆❢ ♣✉❜✞✄s❤✁❞ ♣✆s�s ❢✆✂

❝✁✐s✆✂s❤✄♣ ✇❛s ✐✆� ✆❜�✂✉s✄✈✁❡ ❙✆ ❢❛✂ ❛s ✇✁ ❛✂✁

❛✇❛✂✁✝ ✐✆ ✆✐✁ ✆✉�s✄❞✁ ✆❢ ✆✉✂ ✂✁s✁❛✂❝❤ �✁❛♠ ❛✐❞

❝✆✐❢✄❞❛✐�s ✇✁✂✁ ❛✇❛✂✁ ✆❢ �❤✄s ✁✡♣✁✂✄♠✁✐� ❜✁❢✆✂✁

✐✆✇✝ ❛✐❞ ✐✆ ✆✐✁ ✆✐ �❤✁ ✇✁❜ ✄✐❞✄❝❛�✁❞ ❛✐②

s✉s♣✄❝✄✆✐ ❛❜✆✉� ✆✂ ✉✐❞✉✁ ❛��✁✐�✄✆✐ �✆✇❛✂❞ ❛✐②

✆❢ ✆✉✂ ♣✆s�s❡

☛☞✌✍✎✏✌

❲✁ ❢✄✐❞ �❤❛� ✄✐ ❛☎☎✂✁☎❛�✁✝ ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇

❛❢❢✁❝�s ❛ ✂✁♠❛✂❦❛❜✞② ✞❛✂☎✁ ♣✆✂�✄✆✐ ✆❢ �❤✁ s✆❝✄❛✞

♠✁❞✄❛ ✞❛✐❞s❝❛♣✁ ✄✐ ✠❤✄✐❛❡ ■✐ �✆�❛✞✝ ✻✻ ✆❢ �❤✁

✶✑✑ s✄�✁s ✄✐ ✆✉✂ s❛♠♣✞✁ ✭❛✉�✆♠❛�✄❝❛✞✞②✒ ✂✁✈✄✁✇

❛� ✞✁❛s� s✆♠✁ s✆❝✄❛✞ ♠✁❞✄❛ s✉❜♠✄ss✄✆✐s✝ ❛✐❞

✹✑✪ ✆❢ ❛✞✞ ✆❢ ✆✉✂ ✄✐❞✄✈✄❞✉❛✞ s✆❝✄❛✞ ♠✁❞✄❛ s✉❜✲

♠✄ss✄✆✐s ❢✂✆♠ ✆✉✂ ✶✑✑ s✄�✁s ✭❛✐❞ ✺✷✪ ✆❢ s✉❜♠✄s✲

s✄✆✐s ❢✂✆♠ s✄�✁s �❤❛� ✂✁✈✄✁✇ ❛� ✞✁❛s� s✆♠✁�✄♠✁s✒

❛✂✁ ♣✉� ✄✐�✆ ✂✁✈✄✁✇❡ ❖❢ �❤✆s✁ s✉❜♠✄ss✄✆✐s �❤❛� ☎✆

✄✐�✆ ✂✁✈✄✁✇✝ ✻✸✪ ✐✁✈✁✂ ❛♣♣✁❛✂ ✆✐ �❤✁ ✇✁❜❡

❚❤✁s✁ ❢✄☎✉✂✁s ✄✐❞✄❝❛�✁ �❤❛� ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇

❛❢❢✁❝�s ❛ ✞❛✂☎✁ ❝✆♠♣✆✐✁✐� ✆❢ ✄✐�✁✐❞✁❞ s♣✁✁❝❤ ✄✐

✠❤✄✐❛ ❛✐❞ s✆ ❞✁s✁✂✈✁s s②s�✁♠❛�✄❝ ❛��✁✐�✄✆✐ ❢✂✆♠

✂✁s✁❛✂❝❤✁✂s❡ ❚❤✄s ✄s ✁s♣✁❝✄❛✞✞② s✆ ❜✁❝❛✉s✁ ✆❢ ❝✆✐✲

❢✞✄❝�✄✐☎ ❝✆✐❝✞✉s✄✆✐s ❛✐❞ ✞❛❝❦ ✆❢ ❛ ✉✐✄❢✄✁❞ ✄✐�✁✂✲

♣✂✁�❛�✄✆✐ ✄✐ �❤✁ ❛❝❛❞✁♠✄❝ ❛✐❞ ♣✆✞✄❝② ✞✄�✁✂❛�✉✂✁s

❛❜✆✉� ✇❤✄❝❤ ❦✁②✇✆✂❞s ♣✂✆✈✆❦✁ ❛❝�✄✆✐ ❜② �❤✁

☎✆✈✁✂✐♠✁✐�✝ ❤✆✇ ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇ ✇✆✂❦s✝ ❛✐❞

✇❤❛� ✄♠♣❛❝� �❤✄s ♣✂✆❝✁ss ✉✞�✄♠❛�✁✞② ❤❛s ✆✐ �❤✁

❝✆✐�✁✐� ✆❢ s♣✁✁❝❤ �❤❛� ✄s ❜✞✆❝❦✁❞ ❛✐❞ �❤❛� ✇❤✄❝❤

❝❛✐ ❜✁ ❝✆✐s✉♠✁❞ ❜② �❤✁ ✠❤✄✐✁s✁ ♣✁✆♣✞✁ ✭✓✔✝ ✓✕✒❡

❲✁ ✆❢❢✁✂ ❛ ♣✆ss✄❜✞✁ ✂✁s✆✞✉�✄✆✐ �✆ �❤✁s✁ ✄ss✉✁s ❤✁✂✁❡

❈✖♥✗♦✘✗✙✚✛

❯s✄✐☎ ✆✉✂ ❜✂✆❛❞✁✂ s❛♠♣✞✁✝ ✉✐❛❢❢✁❝�✁❞ ❜② s✁✞✁❝✲

�✄✆✐ ❞✉✂✄✐☎ �❤✁ ❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇ ♣✂✆❝✁ss✝ ❛✐❞

✇✄�❤ ✆✉✂ ✁✡♣✁✂✄♠✁✐�❛✞ ✂❛✐❞✆♠✄✜❛�✄✆✐✝ ✇✁ ❜✁☎❛✐

❜② �✁s�✄✐☎ �❤✁ ❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ♣✆�✁✐�✄❛✞ ❤②♣✆�❤✲

✁s✄s❡ ❖✐ �❤✁ ❜❛s✄s ✆❢ ❛ ❞✄❢❢✁✂✁✐❝✁ ✄✐ ♠✁❛✐s ❜✁✲

�✇✁✁✐ �❤✁ �✂✁❛�♠✁✐� ❛✐❞ ❝✆✐�✂✆✞ ☎✂✆✉♣s✝ �❤✁

❜✞❛❝❦ ❞✆�s ✄✐ �❤✁ ✞✁❢� ♣❛✐✁✞ ✆❢ ❋✄☎❡ ✷ s✉♠♠❛✂✄✜✁

�❤✁ ♣✆✄✐� ✁s�✄♠❛�✁ ❢✆✂ �❤✁ ❝❛✉s❛✞ ✁❢❢✁❝�s ✆✐ ❝✁✐✲

s✆✂s❤✄♣ ✆❢ s✉❜♠✄��✄✐☎ ♣✆s�s ❛❜✆✉� ❢✆✉✂ s✁♣❛✂❛�✁

❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐�s❡ ❚❤✁ ✈✁✂�✄❝❛✞ ✞✄✐✁s ❛✂✁ ✾✺✪

❝✆✐❢✄❞✁✐❝✁ ✄✐�✁✂✈❛✞s ✭❛s ✇✄�❤ ❛✞✞ ✆✉✂ ❢✄☎✉✂✁s✒❡ ❚❤✁

✁❢❢✁❝�s ❛✂✁ s✉❜s�❛✐�✄❛✞✝ ✂❛✐☎✄✐☎ ❢✂✆♠ ❛❜✆✉� ✷✑

�✆ ✹✑ ♣✁✂❝✁✐�❛☎✁ ♣✆✄✐� ❞✄❢❢✁✂✁✐❝✁s ✭❞✁✐✆�✁❞ ✆✐

�❤✁ ✈✁✂�✄❝❛✞ ❛✡✄s✒ s✆✞✁✞② ❞✉✁ �✆ ✇✂✄�✄✐☎ ❛❜✆✉� ❛✐

✆✐☎✆✄✐☎ ❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐� ❛s ❝✆♠♣❛✂✁❞ �✆

❛✐ ✆✐☎✆✄✐☎ ✐✆✐➊❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐�❡

❲✁ ❛✞s✆ ✁✡❛♠✄✐✁❞ s✆♠✁ ✆❢ �❤✁ ✆�❤✁✂ ❞✁❝✄s✄✆✐

♣❛�❤s ✄✐ ❋✄☎❡ ✶❡ ❚✆ ❞✆ �❤✄s✝ ✇✁ ✁s�✄♠❛�✁❞ �❤✁

➇❝❛✉s❛✞ ♠✁❞✄❛�✄✆✐ ✁❢❢✁❝�➈ ✭✓✢✝ ✓✣✒ ✆❢ s✉❜♠✄��✄✐☎

♣✆s�s ❛❜✆✉� ❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐�s ✭✈✁✂s✉s ✐✆✐➊

❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐�s✒ ✆✐ ❝✁✐s✆✂s❤✄♣✝ ❛✐❞ ❢✆✉✐❞

�❤❛� ❛✞♠✆s� ✐✆✐✁ ✆❢ �❤✄s ✁❢❢✁❝� ✄s ♠✁❞✄❛�✁❞ �❤✂✆✉☎❤

❛✉�✆♠❛�✁❞ ✂✁✈✄✁✇✤ ❚❤✁ ✆✈✁✂❛✞✞ ✁❢❢✁❝� ✄s ❛ �✂✄✈✄❛✞

✑❡✑✑✸ ♣✂✆❜❛❜✄✞✄�②✝ ✇✄�❤ ❛ ✾✺✪ ❝✆✐❢✄❞✁✐❝✁ ✄✐�✁✂✈❛✞

✆❢ ✭➊✑❡✑✑✵✝ ✑❡✑✶✻✒ ✭✥✣✒❡ ❚❤✁ ✭✐✆✐✒✁❢❢✁❝� ❢✆✂ ✁❛❝❤ ✆❢

�❤✁ ❢✆✉✂ ❝✆✞✞✁❝�✄✈✁ ❛❝�✄✆✐ ✁✈✁✐�s ✇✁ s�✉❞✄✁❞ ✄s
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❫❧❧✼▲❀ ◆✼♠✳✱❬✽✳❬t ❥✱❨t❨❥❨❀✽ ❣✿t ❀❨❧✳❬❥✳❀ ❥✼❧❧✳❥t❨♠✳ ✳♥❅✱✳❀❀❨✼❬✯

q①③ ④⑤⑥③ ⑦⑧⑨③ ⑩❶❷③ ❸❹❺❁ ❻❇❼❽❻❾❻ ❿❇❊✮❻➀✯ ✴✼❨➁ ✮❊✯✮❊✮➂➃

➄❊❊❊❻❊➅➅❾✮❻❊❊❊❊✮❾

❻✯ ➄✯ ➉✯ ➄❄❨✱➌❁ ➍➎⑨➏➐➑ ➒➓➐➔⑨⑥❶ ⑦→➣❶➓➣⑤↔❶➓➑ ↕⑤↔ ➍➎⑨➏➐➙➛ ➜➏➝❶➓➏➐⑥

④⑤⑥⑨➝⑨⑧➛ ➍⑤→⑥➞ ➟❶➓➐⑨⑥ ➜➝➛ ④❶➐⑧❶➠→⑥ ⑩⑨➛❶ ❿➡♥❃✼✱✴ ➢❬❨♠✯ ❪✱✳❀❀❁

➤✳▲ ➥✼✱➌❁ ❇❊❊➂➀✯

❾✯ ➄✯ ➉✯ ➄❄❨✱➌❁ ➍➎➐➏➔⑨➏➔ ➦❶➞⑨➐➧ ➍➎➐➏➔⑨➏➔ ➍➎⑨➏➐ ❿➡♥❃✼✱✴ ➢❬❨♠✯

❪✱✳❀❀❁ ➤✳▲ ➥✼✱➌❁ ❇❊✮✮➀✯

➅✯ ❴✯ ❱✯ ➨❄➩t✳❁ ➦➫➝➎ ⑤➠ ➝➎❶ ⑦⑤⑧⑨➐⑥ ➭⑤⑥⑧➐➏⑤➑ ④❶➓⑧❶➣➝⑨⑤➏➛ ⑤➠

➜➏❶➯→➐⑥⑨➝➫ ➐➏➞ ➟⑨➛➝➓⑨➲→➝⑨❷❶ ➜➏➳→➛➝⑨⑧❶ ⑨➏ ➍⑤➏➝❶①➣⑤➓➐➓➫ ➍➎⑨➏➐

❿➄t❫❬❃✼✱✴ ➢❬❨♠✯ ❪✱✳❀❀❁ ➄t❫❬❃✼✱✴❁ ❦➵❁ ❇❊✮❊➀✯

❼✯ ➉✯ ➸❄❫❬◆❁ ➵✯ ➤❫t❄❫❬❁ ❪✯ ➉❨❬➌❁ ➡✯ ➄❥❄✳❧❧❁ ➺➎❶ ➺⑨➐➏➐➏①❶➏

④➐➣❶➓➛ ❿❪✿❣❧❨❥ ➵❃❃❫❨✱❀❁ ➤✳▲ ➥✼✱➌❁ ❇❊❊❇➀✯

➂✯ ➵✯ ❵❀❫✱✳➩❁ ➻✯ ➼❨❫✼❁ ❪✼❧❨t❨❥❫❧ ✳♥❅✱✳❀❀❨✼❬ ❨❬ t❄✳ ❦❄❨❬✳❀✳

❣❧✼◆✼❀❅❄✳✱✳➁ ➽✳❧✼▲ t❄✳ ✱❫✴❫✱✯ q➛⑨➐➏ ⑦→➓❷③ ➾➚❁ ➂➅❇❽➂➂❇ ❿❇❊❊➪➀✯

✴✼❨➁ ✮❊✯✮➅❇➅➃➵➄✯❇❊❊➪✯❾➪✯➅✯➂➅❇

➪✯ ❞✯ ❴❫❥❱❨❬❬✼❬❁ ➍⑤➏➛❶➏➝ ⑤➠ ➝➎❶ ➶❶➝↔⑤➓➹❶➞➑ ➺➎❶ ➘⑤➓⑥➞↔⑨➞❶

⑦➝➓→➔➔⑥❶ ➒⑤➓ ➜➏➝❶➓➏❶➝ ➒➓❶❶➞⑤① ❿➽❫❀❨❥ ➽✼✼➌❀❁ ➤✳▲ ➥✼✱➌❁

❇❊✮❇➀✯

➴✯ ❪✯ ❴❫✱✼❧t❁ ◗✱❫❀❀✱✼✼t❀ ❫◆✳❬❥➩ ❨❬ ❫ ❥❨♠❨❧ ❀❅❄✳✱✳➷ ❞✳t❄❨❬➌❨❬◆

❨❬t✳✱❬✳t ❥✼❬t✱✼❧ ❨❬ ❦❄❨❬❫✯ ➬❬ ➮➏⑥⑨➏❶ ⑦⑤⑧⑨❶➝➫ ⑨➏ ➍➎⑨➏➐➑ ➍➓❶➐➝⑨➏➔➧

➍❶⑥❶➲➓➐➝⑨➏➔➧ ➐➏➞ ➜➏➛➝➓→①❶➏➝➐⑥⑨➛⑨➏➔ ➝➎❶ ➮➏⑥⑨➏❶ ➍➐➓➏⑨❷➐⑥❁

➱✯ ✾✳✱✼❧✴❁ ❪✯ ❴❫✱✼❧t❁ ❵✴❀✯ ❿❞✼✿t❧✳✴◆✳❁ ➤✳▲ ➥✼✱➌❁ ❇❊✮✮➀❁

❅❅✯ ➅❻❽❼➪✯

✮❊✯ ❴✯ ➱❨✽❨t✱✼♠❁ ✃❄✳ ✱✳❀❨❧❨✳❬t ❫✿t❄✼✱❨t❫✱❨❫❬❀✯ ➍→➓➓③ ↕⑨➛➝③ ❸❹❺❁ ❇❾❽❇➴

❿❇❊❊➪➀✯

✮✮✯ ❪✯ ➉✯ ➉✼✱✳❬t❐✳❬❁ ❞✳◆✿❧❫✱❨❐❨❬◆ ✱❨✼t❨❬◆➁ ❪✳✱✽❨tt❨❬◆ ❅✿❣❧❨❥ ❅✱✼t✳❀t

❨❬ ❫❬ ❫✿t❄✼✱❨t❫✱❨❫❬ ✱✳◆❨✽✳✯ ❒③ ❮③ ④⑤⑥③ ⑦⑧⑨③ ➚❁ ✮❇➂❽✮➅➪ ❿❇❊✮❻➀✯

✴✼❨➁ ✮❊✯✮➅❼✮➃✮❊❊✯❊❊❊✮❇❊➅✮

✮❇✯ ❪✯ ➉✯ ➉✼✱✳❬t❐✳❬❁ ❦❄❨❬❫❰❀ ❀t✱❫t✳◆❨❥ ❥✳❬❀✼✱❀❄❨❅✯ q①③ ❮③ ④⑤⑥③ ⑦⑧⑨③
Ï➚❁ ❾❊❇❽❾✮❾ ❿❇❊✮❾➀✯ ✴✼❨➁ ✮❊✯✮✮✮✮➃❫Ð❅❀✯✮❇❊❼➅

✮❻✯ ➼✯ ❦❄✳❬❁ ⑦⑤⑧⑨➐⑥ ④➓⑤➝❶➛➝ ➐➏➞ ➍⑤➏➝❶➏➝⑨⑤→➛ q→➝➎⑤➓⑨➝➐➓⑨➐➏⑨➛① ⑨➏

➍➎⑨➏➐ ❿❦❫✽❣✱❨✴◆✳ ➢❬❨♠✯ ❪✱✳❀❀❁ ➤✳▲ ➥✼✱➌❁ ❇❊✮❇➀✯

✮❾✯ ❵✯ ❴❫❧✳❀➌➩❁ ❪✯ ➄❥❄✿❧✳✱❁ ➤✼✴✴❨❬◆ ✼✱ ❬✳✳✴❧❨❬◆➁ ➵❬❫❧➩❐❨❬◆

✴✳❧✳◆❫t✳ ✱✳❀❅✼❬❀❨♠✳❬✳❀❀ ❨❬ ❫❬ ❫✿t❄✼✱❨t❫✱❨❫❬ ❅❫✱❧❨❫✽✳❬t✯

q①③ ④⑤⑥③ ⑦⑧⑨③ ⑩❶❷③ ❸❹➾❁ ❾➪❇❽➅❊❇ ❿❇❊✮❊➀✯ ✴✼❨➁ ✮❊✯✮❊✮➂➃

➄❊❊❊❻❊➅➅❾✮❊❊❊❊❇➅❊

✮➅✯ ◗✯ ➱❨❀t✳❧❄✼✱❀t❁ ➥✯ ✾✼✿❁ ➬❬◆✱✼✿❅ ❣❨❫❀ ❨❬ ✼❃❃❨❥❨❫❧ ❣✳❄❫♠❨✼✱➁

➵ ❬❫t❨✼❬❫❧ ❃❨✳❧✴ ✳♥❅✳✱❨✽✳❬t ❨❬ ❦❄❨❬❫✯ ❒③ ❮③ ④⑤⑥③ ⑦⑧⑨③ Ñ❁ ❇❊❻❽❇❻❊

❿❇❊✮❾➀✯ ✴✼❨➁ ✮❊✯✮➅❼✮➃✮❊❊✯❊❊❊✮❻✮✮❊

✮❼✯ ➱✯ ➽❫✽✽❫❬❁ ➽✯ ➡❰❦✼❬❬✼✱❁ ➤✯ ➄✽❨t❄❁ ❦✳❬❀✼✱❀❄❨❅ ❫❬✴ ✴✳❧✳t❨✼❬

❅✱❫❥t❨❥✳❀ ❨❬ ❦❄❨❬✳❀✳ ❀✼❥❨❫❧ ✽✳✴❨❫✯ ➒⑨➓➛➝ ➦⑤➏➞➐➫ ❸❺ ❿❬✼✯ ❻➀

❿❴❫✱❥❄ ❇❊✮❇➀✯ ✴✼❨➁ ✮❊✯➅❇✮❊➃❃✽✯♠✮➂❨❻✯❻➴❾❻

✮➂✯ ✃✯ ➸❄✿❁ ➱✯ ❪❄❨❅❅❀❁ ➵✯ ❪✱❨✴◆✳❬❁ ❭✯ ❦✱❫❬✴❫❧❧❁ ➱✯ ➨❫❧❧❫❥❄❁ ✃❄✳

♠✳❧✼❥❨t➩ ✼❃ ❥✳❬❀✼✱❀❄❨❅➁ ✾❨◆❄Ò❃❨✴✳❧❨t➩ ✴✳t✳❥t❨✼❬ ✼❃ ✽❨❥✱✼❣❧✼◆ ❅✼❀t

✴✳❧✳t❨✼❬❀✯ ➬❬ ÓÓ➏➞ Ô⑦Õ➶➜Ö ⑦❶⑧→➓⑨➝➫ ⑦➫①➣⑤➛⑨→① ❿➨❫❀❄❨❬◆t✼❬❁

➱❦❁ ✮❾ t✼ ✮❼ ➵✿◆✿❀t ❇❊✮❻➀❑ ▲▲▲✯✿❀✳❬❨♥✯✼✱◆➃❥✼❬❃✳✱✳❬❥✳➃
✿❀✳❬❨♥❀✳❥✿✱❨t➩✮❻➃t✳❥❄❬❨❥❫❧Ò❀✳❀❀❨✼❬❀➃❅❫❅✳✱➃❐❄✿✯

✮➪✯ ❞✯ ❴❫❥❱❨❬❬✼❬❁ ❦❄❨❬❫❰❀ ❥✳❬❀✼✱❀❄❨❅ ❇✯❊➁ ✾✼▲ ❥✼✽❅❫❬❨✳❀ ❥✳❬❀✼✱

❣❧✼◆◆✳✱❀✯ ➒⑨➓➛➝ ➦⑤➏➞➐➫ ❸➾ ❿❬✼✯ ❇➀ ❿✰✳❣✱✿❫✱➩ ❇❊❊➴➀✯

✴✼❨➁ ✮❊✯➅❇✮❊➃❃✽✯♠✮❾❨❇✯❇❻➂➪

✮➴✯ ➄✳✳ ❀✿❅❅❧✳✽✳❬t❫✱➩ ✽❫t✳✱❨❫❧❀ ✼❬ ⑦⑧⑨❶➏⑧❶ ➡❬❧❨❬✳✯

❇❊✯ ➨✳ ❫❧❀✼ ❫✴✴✳✴ ✼✿✱ ✼▲❬ ✳t❄❨❥❀ ✱✿❧✳❀❁ ❬✼t ✱✳×✿❨✱✳✴ ❣➩ t❄✳ ➬❞➽❁

▲❄❨❥❄ ✴❨❥t❫t✳ t❄❫t ▲✳ ❫♠✼❨✴❁ ▲❄✳✱✳♠✳✱ ❅✼❀❀❨❣❧✳❁ ❨❬❃❧✿✳❬❥❨❬◆ ✼✱

✴❨❀t✿✱❣❨❬◆ t❄✳ ❀➩❀t✳✽ ▲✳ ❫✱✳ ❀t✿✴➩❨❬◆ ❿ØÙ➀✯ ✃❄✳ ❀❨✽❨❧❫✱❨t➩ t✼

t❄✳ ❪✱❨✽✳ ➱❨✱✳❥t❨♠✳ ❨❬ ⑦➝➐➓ ➺➓❶➹ ❬✼t▲❨t❄❀t❫❬✴❨❬◆❁ t❄❨❀ ❀✳✳✽❀

❧❨➌✳ t❄✳ ❫❅❅✱✼❅✱❨❫t✳ ❀t❫❬❥✳ ❃✼✱ ❀❥❨✳❬t❨❀t❀ ❫tt✳✽❅t❨❬◆ t✼

✿❬✴✳✱❀t❫❬✴ t❄✳ ▲✼✱❧✴❁ ❫❀ ✴❨❀t❨❬❥t ❃✱✼✽ ❫✴♠✼❥❫t✳❀ t✱➩❨❬◆ t✼

❥❄❫❬◆✳ ❨t❁ ❫❬✴ ❨❬ ❫❬➩ ✳♠✳❬t ❨❀ ✽✼✱✳ ❧❨➌✳❧➩ t✼ ➩❨✳❧✴ ✱✳❧❨❫❣❧✳

❨❬❃✳✱✳❬❥✳❀✯

❇✮✯ ➬❬ t❄✳ ❅✱✼❥✳❀❀ ✼❃ ❀✳tt❨❬◆ ✿❅ t❄✳ ❀❨t✳❁ t❄✳➩ ✱✳❥✼✽✽✳❬✴✳✴ t❄❫t

▲✳ ❄❨✱✳ t▲✼ ✼✱ t❄✱✳✳ ❥✳❬❀✼✱❀ ❃✼✱ ✳♠✳✱➩ ➅❊❁❊❊❊ ✿❀✳✱❀✯ ✃❄❫t

✳❬❫❣❧✳❀ ✿❀ t✼ ❣❫❥➌ ✼✿t ❫❬ ✳❀t❨✽❫t✳ ✼❃ t❄✳ t✼t❫❧ ❬✿✽❣✳✱ ✼❃
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