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 INTERNET MONITOR 

ABSTRACT 
 
This study, conducted by the Internet Monitor project at the Berkman Klein Center for Internet & Society, 
analyzes the scope of government-sponsored censorship of Wikimedia sites around the world. The study 
finds that, as of June 2016, China was likely censoring the Chinese language Wikipedia project, and Thailand 
and Uzbekistan were likely interfering intermittently with specific language projects of Wikipedia as well. 
 
However, considering the widespread use of filtering technologies and the vast coverage of Wikipedia, our 
study finds that, as of June 2016, there was relatively little censorship of Wikipedia globally. In fact, our study 
finds there was less censorship in June 2016 than before Wikipedia’s transition to HTTPS-only content 
delivery in June 2015. HTTPS prevents censors from seeing which page a user is viewing, which means 
censors must choose between blocking the entire site and allowing access to all articles. This finding 
suggests that the shift to HTTPS has been a good one in terms of ensuring accessibility to knowledge. 
 
The study identifies and documents the blocking of Wikipedia content using two complementary data 
collection and analysis strategies: a client-side system that collects data from the perspective of users around 
the globe and a server-side tool to analyze traffic coming in to Wikipedia servers. Both client- and server-side 
methods detected events that we consider likely related to censorship, in addition to a large number of 
suspicious events that remain unexplained. The report features results of our data analysis and insights into 
the state of access to Wikipedia content in 15 select countries. 
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Introduction 
>.*%",*%M*#-,*@4$0,.#*%"@)",*$,7%.)#%$),.*%M*'.,$D0,",$4#,&*(%"#,"#*)"*#-,*N%$@&O*(%E,$)"0*#%7)(.*#-4#*
$4"0,*M$%C*#-,*0,",$4@*$,M,$,"(,P*#%*#-,*-)0-@2*(%"#$%E,$.)4@OQ*J):)7,&)4*-4.*$,7,4#,&@2*M%'"&*)#.,@M*
#-,*#4$0,#*%M*0%E,$"C,"#*(,".%$.*)"*(%'"#$),.*$4"0)"0*M$%C*3-)"4*#%*!$4"*#%*A95,:).#4"R*!"*.%C,*
(4.,.O*)"&)E)&'4@*4$#)(@,.*-4E,*5,,"*.)"0@,&*%'#I*?'$:,2*-4.*5@%(:,&*4*-4"&M'@*%M*4$#)(@,.*$,@4#,&*#%*
$,7$%&'(#)E,*5)%@%02O*4.*N,@@*4.*4#*@,4.#*%",*7%@)#)(4@*4$#)(@,ST*)"*UVVWO*4*"'C5,$*%M*!=;.*)"*#-,*A")#,&*
8)"0&%C*5@%(:,&*4((,..*#%*4"*4$#)(@,*45%'#*#-,*X,$C4"*54"&*=(%$7)%"Y.*4@5'CO*ZB)$0)"*8)@@,$OZ*#-,*
4@5'C*4$#*M%$*N-)(-*N4.*4*7$%E%(4#)E,*)C40,*%M*4*"4:,&*(-)@&R[**!"*%#-,$*(4.,.O*%",*%$*#N%*%MM,"&)"0*
4$#)(@,.*-4E,*7$%C7#,&*N-%@,.4@,*5@%(:.*%M*#-,*.)#,I*<'..)4*-4.*)"#,$C)##,"#@2*5@%(:,&*4((,..*#%*4@@*%M*
J):)7,&)4*%'#*%M*(%"(,$".*4$%'"&*4$#)(@,.*$,@4#,&*#%*#-,*.C%:)"0*%M*C4$)F'4"4S\*4"&*)"*UVV[O*
;4:).#4"*#,C7%$4$)@2*5@%(:,&*#-,*.)#,*)"*$,.7%".,*#%*4"*4$#)(@,*%"*ZK$4N*+%-4CC,&*K42OZ*N-)(-*
E)%@4#,&*(,$#4)"*$,@)0)%'.*7$%-)5)#)%".*404)".#*E).'4@*&,7)(#)%".*%M*+%-4CC,&RW*=2$)4O]*3-)"4O^V*
!$4"O^^*?'").)4O^U*4"&*A95,:).#4"^P*-4E,*4@@*5@4(:@).#,&*#-,*.)#,*4#*E4$)%'.*#)C,.*N)#-%'#*7'5@)(@2*()#)"0*
.7,()M)(*(%"#,"#*(%"(,$".R**
*
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.N)#(-O*4$0')"0*)"*M4E%$*%M*4*Z.%C,*)"M%$C4#)%"*).*5,##,$*#-4"*"%",Z*477$%4(-*#%*&,4@)"0*N)#-*
(,".%$.-)7O*#-,*C%E,*N4.*0,",$4@@2*7,$(,)E,&*52*#-,*M$,,&%C*%M*,H7$,..)%"*(%CC'")#2*4.*4*7%.)#)E,*
.#,7O^] *#-,*,MM,(#.*%M*N-)(-*C42*4@$,4&2*5,*,E)&,"#I*)"*>'0'.#*UV^TO*<'..)4*%"(,*404)"*5@4(:@).#,&*
J):)7,&)4*%E,$*4*.)"0@,*(4""45).D$,@4#,&*4$#)(@,O*5'#*#-,*54"*N4.*$,E,$.,&*@,..*#-4"*UQ*-%'$.*@4#,$RUV*
*
?-).*$,7%$#*)&,"#)M),.*4"&*&%('C,"#.*#-,*5@%(:)"0*%M*J):)7,&)4*(%"#,"#*'.)"0*#N%*(%C7@,C,"#4$2*
&4#4*(%@@,(#)%"*4"&*4"4@2.).*.#$4#,0),.I*4*(@),"#D.)&,*.2.#,C*#-4#*(%@@,(#,&*&4#4*M$%C*#-,*7,$.7,(#)E,*%M*
'. ,$.*4$%'"&*#-,*0@%5,*4"&*4*.,$E,$D.)&,*#%%@*#-4#*4"4@29,&*#$4MM)(*(%C)"0*)"*#%*J):)7,&)4*.,$E,$.R*
3%@@,(#)"0*4"&*$,E),N)"0*(@),"#D.)&,*&4#4*4@@%N,&*'.*#%*&)$,(#@2*%5.,$E,*(,".%$.-)7S*%'$*.,$E,$D.)&,*
4"4@2.).*C4&,*'.,*%M*7$,,H).#)"0*&4#4*#-4#*(%E,$,&*7%#,"#)4@@2*,E,$2*A<L*J):)C,&)4*.,$E,&R*
3%C5)")"0*#-,.,*#N%*477$%4(-,.*,"45@,&*'.*#%*@,E,$40,*#-,*4&E4"#40,.*%M*,4(-*#%*M%$C*4*C%$,*
(%C7$,-,".)E,*7)(#'$,*%M*(,".%$.-)7*%M*J):)7,&)4R*g'$*.,$E,$D.)&,*4"4@2.).*#$4(:,&*$,i',.#.*M%$*^R\*
C)@@)%"*4$#)(@,.*.74"")"0*-'"&$,&.*%M*@4"0'40,.*M$%C*G%E,C5,$*UV^^*#%*@4#,*>7$)@*UV^[O*4.*N,@@*4.*
                                                
^Q*<24"*L4",O*ZG4#)E,*h??;=*.'77%$#*,"45@,&*M%$*4@@*J):)C,&)4*/%'"&4#)%"*N):).OZ*!"#"G%&"'O*g(#*PO*UV^^O*
-##7.I__5@%0RN):)C,&)4R%$0_UV^^_^V_VP_"4#)E,D-##7.D.'77%$#D,"45@,&DM%$D4@@DN):)C,&)4DM%'"&4#)%"DN):)._R*
^T*ZJ):)7,&)4*K$%7.*#-,*14@@*%"*3-)"4�³ G%#*?%%*L4#,*#%*+4:,*>C,"&.OZ*D*%',H"*%O*b'"*PO*UV^PO*
-##7.I__,"R0$,4#M)$,R%$0_5@%0_UV^P_F'"_N):)7,&)4D&$%7.D54@@D(-)"4 D"%#D#%%D@4#,DC4:, D4C,"&.R*
^[ *?-%C4.*/%HD1$,N.#,$O*ZJ):)7,&)4*K).#'$5,&*gE,$*/$,.-*3-)"4*3,".%$.-)7OZ*A9*E%2O*+42*UUO*UV^TO*
-##7I__NNNRM%$5,.R(%C_.)#,._#-%C4.5$,N.#,$_UV^T_VT_UU_N):)7,&)4D&).#'$5,&D%E,$DM$,.-D(-)"4 D
(,".%$.-)7_`U]T&,[WWTMWQR*
^\ *�1�L�P�D���1�D�]�H�U�L���D�Q�G���&�R�O�O�L�Q���$�Q�G�H�U�V�R�Q�������&�L�W�D�W�L�R�Q���)�L�O�W�H�U�H�G�����,�U�D�Q�·�V���&�H�Q�V�R�U�V�K�L�S���R�I���:�L�N�L�S�H�G�L�D������I%4,%*-H9*-D/9E'/-I9GG)4">',"94-
F,)&"%2O*G%E*UV^PO*
-##7I__NNNR0@%54@R4.(R'7,""R,&'_M)@,L)5$4$2_;K/._3!#4#)%"a/)@#,$,&aJ):)7,&)4a<,7%$#a^^aTaUV^PDUR7&MR*
^W*f4"4*J,@)"&,$O*B)(#%$)4*14$4",#.:2O*4"&*1$4"&%"*1@4(:O*Z=,('$)"0*4((,..*#%*J):)C,&)4*.)#,.*N)#-*h??;=OZ*
!"#"G%&"'O*b'"*^UO*UV^TO*-##7.I__5@%0RN):)C,&)4R%$0_UV^T_V[_^U_.,('$)"0DN):)C,&)4D.)#,.DN)#-D-##7._R*
^] *;4$:,$*h)00)".O*Z<'..)4Y.*J):)7,&)4*14"*1'(:@,.*A"&,$*h??;=*6"($27#)%"OZ*B/%>,*94">-A*94,"%*-A9)4&',"94O*>'0*UWO*
UV^TO*-##7.I__NNNR,MMR%$0_&,,7@)":._UV^T_VW_$'..)4.DN):)7,&)4D54"D5'(:@,.D'"&,$ D-##7.D,"($27#)%"R*
UV*=-4'"*J4@:,$O*Z<'..)4*5$),M@2*54".*J):)7,&)4*%E,$*740,*$,@4#)"0*#%*&$'0*'.,OZ*;:%-D)'*&"'4O*>'0*UTO*UV^TO*
-##7.I__NNNR#-,0'4$&)4"R(%C_N%$@&_UV^T_4'0_UT_$'..)4D54".DN):)7,&)4D&$'0D(-4$4.D-##7.R*

https://blog.wikimedia.org/2011/10/03/native-https-support-enabled-for-all-wikimedia-foundation-wikis/
https://en.greatfire.org/blog/2013/jun/wikipedia-drops-ball-china-not-too-late-make-amends
http://www.forbes.com/sites/thomasbrewster/2015/05/22/wikipedia-disturbed-over-fresh-china-censorship/#295de6885f84
http://www.forbes.com/sites/thomasbrewster/2015/05/22/wikipedia-disturbed-over-fresh-china-censorship/#295de6885f84
http://www.global.asc.upenn.edu/fileLibrary/PDFs/CItation_Filtered_Wikipedia_Report_11_5_2013-2.pdf
https://blog.wikimedia.org/2015/06/12/securing-wikimedia-sites-with-https/
https://www.eff.org/deeplinks/2015/08/russias-wikipedia-ban-buckles-under-https-encryption
https://www.theguardian.com/world/2015/aug/25/russia-bans-wikipedia-drug-charas-https
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#-,*0,",$4@*"'C5,$*%M*$,i',.#.*M%$*,4(-*J):)7,&)4*@4"0'40,*7$%F,(#*M$%C*+42*UV^T*#-$%'0-*b'",*
UV^[R*g'$*(@),"#D.)&,*4"4@2.).O*N-)(-*#%%:*7@4(,*7$)C4$)@2*)"*b'",*UV^[O*(%E,$,&*4@@*%M*J):)C,&)4Y.*
U]U*@4"0'40,*7$%F,(#.R*
*
1%#-*(@),"#D*4"&*.,$E,$D.)&,*C,#-%&.*&,#,(#,&*,E,"#.*#-4#*N,*(%".)&,$*@):,@2*$,@4#,&*#%*(,".%$.-)7O*)"*
4&&)#)%"*#%*4*@4$0,*"'C5,$*%M*.'.7)()%'.*,E,"#.*#-4#*$,C4)"*'",H7@4)",&R*?-,*5@%(:)"0*%M*3-)",.,*
J):)7,&)4*)"*3-)"4*.#4$#)"0*)"*+42*UV^T*N4.*)&,"#)M),&*)"*#-,*.,$E,$D.)&,*4$#)(@,*&4#4O*#-,*.,$E,$D.)&,*
7$%F,(#*&4#4O*4"&*#-,*(@),"#D.)&,*&4#4R*J,*)&,"#)M),&*4*"'C5,$*%M*4$#)(@,.*#-4#*477,4$,&*#%*5,*
(,".%$,&*%"*;,$.)4"*J):)7,&)4*7$)%$*#%*#-,*#$4".)#)%"*#%*.%@,@2*h??;=R*g'$*(@),"#D.)&,*4"4@2.).*
N)#",..,&*#$4".)#%$2*5'#*)"#,"#)%"4@*5@%(:)"0*%M*f)&&).-*J):)7,&)4*)"*?-4)@4"&O*4.*N,@@*4.*4"*
'"(%"M)$C,&*5'#*-)0-@2*.'.7)()%'.*)"45)@)#2*#%*4((,..*A95,:*J):)7,&)4*M$%C*A95,:).#4"R*?-).*@4##,$*
,E,"#*(%$$,@4#,&*N)#-*4*-)0-@2*4"%C4@%'.*&,($,4.,*)"*#$4MM)(*M$%C*A95,:).#4"*#%*A95,:*J):)7,&)4*
4774$,"#*)"*#-,*.,$E,$D.)&,*&4#4R*>$#)(@,*4"4@2.).*'"(%E,$,&*4*.'.7)()%'.*&,($,4.,*)"*-).#%$)(4@*#$4MM)(*
#%*B),#"4C,.,*4$#)(@,.*$,@4#,&*#%*.,H*4"&*.,H'4@)#2R*>"4@2.).*%M*7$%F,(#D@,E,@*&4#4*'"(%E,$,&*4*"'C5,$*
%M*.)0")M)(4"#*&,($,4.,.*)"*#$4MM)(*M$%C*E4$)%'.*(%'"#$),.*#-4#*(%$$,@4#,&*N)#-*)"D(%'"#$2*,E,"#.R*
?-,.,*,E,"#.*$4"0,&*M$%C*"4#'$4@*&).4.#,$.*#%*7%@)#)(4@*'7-,4E4@*4"&*4MM,(#,&*4((,..*"%#*%"@2*#%*
J):)7,&)4*5'#*4((,..*#%*#-,*!"#,$",#*C%$,*5$%4&@2R*

Methods 
J-) @,*#-).*.#'&2*-4.*#-,*.)C7@2*.#4#,&*0%4@*%M*4"4@29)"0*#-,*4((,..)5)@)#2*%M*J):)7,&)4*4$%'"&*#-,*
N%$@&O*#-,*C,#-%&.*$,i')$,&*4$,*C%$,*(%C7@,HR*J,*5$%:,*&%N"*#-,*7$%5@,C*)"#%*#-$,,*.,74$4#,*
i',.#)%".I*N-,$,*).*J):)7,&)4*5@%(:,&O*-%N*).*J):)7,&)4*5@%(:,&O*4"&*N-2*).*J):)7,&)4*5@%(:,&R*
*
?%*4..,..*N-,$,*J):)7,&)4*).*('$$,"#@2*5@%(:,&O*N,*'.,&*#N%*C,#-%&.R*g",*@%%:,&*4#*#-,*@,E,@.*%M*
#$4MM)(*#%*J):)C,&)4Y.*.,$E,$.O*4"&*%",*C4&,*$,i',.#.*M%$*#-,*E4$)%'.*J):)7,&)4*7$%F,(#.*M$%C*
E4"#40,*7%)"#.*4$%'"&*#-,*N%$@&R*J,*$,M,$*#%*#-,.,*#N%*C,#-%&.*$,.7,(#)E,@2*4.*Z.,$E,$D.)&,Z*4"&*
Z(@),"#D.)&,Z*4"4@2.).*#-$%'0-%'#*#-,*$,7%$#R*
*
g'$*.,$E,$D.)&,*&4#4*4"4@2.).*(%".).#,&*%M*$'"")"0*4"*4"%C4@2*&,#,(#)%"*4@0%$)#-CU^*%"*#-,*&4)@2*
"'C5,$*%M*$,i',.#.*M$%C*,E,$2*(%'"#$2*#%*,4(-*%M*J):)7,&)4Y.*U]U*@4"0'40,*7$%F,(#.RUU*?-).*&4#4*N4.*
�D�Y�D�L�O�D�E�O�H���I�U�R�P���0�D�\�������������W�K�U�R�X�J�K���-�X�Q�H���������������D�Q�G���Z�H���Z�H�U�H���J�L�Y�H�Q���D�F�F�H�V�V���W�R���W�K�L�V���G�D�W�D���R�Q���:�L�N�L�P�H�G�L�D�·�V��
.,$E,$.*'"&,$*4*"%"D&).(@%.'$,*40$,,C,"#R*J-,"*$'"*404)".#*#-).*&4#4O*#-,*4"%C4@2*&,#,(#)%"*
4@0%$)#-C*%'#7'#*4"*Z4"%C4@%'.",..Z*.(%$,*M%$*,4(-*&42Y.*"'C5,$*%M*$,i',.#.O*N-,$,*4*",04#)E,*
.(%$,*C,4"#*M,N,$*$,i',.#.*#-4"*,H7,(#,&*4"&*4*7%.)#)E,*.(%$,*C,4"#*C%$,*$,i',.#.*#-4"*,H7,(#,&R*
?-,*$,.'@#)"0*4"%C4@),.*N,$,*#-,"*M)@#,$,&*#%*%"@2*#-,*C%.#*",04#)E,*4"%C4@),.R*X$47-.*%M*#-,.,*
4"%C4@%'.*,E,"#.*N,$,*0,",$4#,&*4"&*#-,"*C4"'4@@2*$,E),N,&*M%$*74##,$".*#-4#*C)0-#*)"&)(4#,*

                                                
U *̂?-).*4@0%$)#-C*(%".).#.*C4)"@2*%M*<%5'.#*;$)"()74@*3%C7%","#*>"4@2.).*4"&*).*&,.($)5,&*)"*C%$,*&,#4)@*)"*>77,"&)H*
6R*
UU*/%$*4*@).#*%M*#-,*7$%F,(#.O*.,,*>77,"&)H*>R*
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7%..)5@,*(,".%$.-)7*,E,"#.R*/%$*(4.,.*)"*N-)(-*N,*N,$,*)"#,$,.#,&*)"*.7,()M)(*(%'"#$),.O*N,*0,",$4#,&*
0$47-.*$,04$&@,..*%M*#-,*4'#%C4#)(4@@2*&,#,(#,&*4"%C4@),.*4"&*C4"'4@@2*$,E),N,&*#-,.,R*
*
g'$*(@),"#D.)&,*4"4@2.).*(%".).#,&*%M*7,$M%$C)"0*$,7,4#,&*$,i',.#.*#%*,4(-*%M*J):)7,&)4Y.*7$%F,(#.*
M$%C*Q^*",#N%$:*E4"#40,*7%)"#.*@%(4#,&*)"*QV*(%'"#$),.R*?-,.,*(%'"#$),.*N,$,*(-%.,"*5,(4'.,*#-,2*
C4&,*'7*#-,*,"#)$,#2*%M*%'$*#,.#)"0*",#N%$:*4.*%M*b'",*UV^[RUP*/$%C*,4(-*%M*%'$*#,.#*@%(4#)%".O*N,*
$,i',.#,&*&%C4)".*%M*#-,*74##,$"*Z-##7I__j7$%F,(#*(%&,kRN):)7,&)4R%$0_N):)_OZ*N-,$,*Zj7$%F,(#*
(%&,kZ*).*#-,*(%&,*0)E,"*52*J):)C,&)4*#%*,4(-*%M*J):)7,&)4Y.*E4$)%'.*@4"0'40,*7$%F,(#.*j,R0RO*
Z-##7I__,"RN):)7,&)4R%$0_N):)_Z*M%$*6"0@).-*J):)7,&)4kR*!#*).*)C7%$#4"#*#%*"%#,*#-4#*5,(4'.,*N,*&)&*
"%#*-4E,*4((,..*4#*#-,*#)C,*%M*#,.#)"0*#%*)"D(%'"#$2*KG=*.,$E,$.O*4@@*KG=*$,.%@'#)%"*#%%:*7@4(,*
'.)"0*X%%0@,Y.*7'5@)(*KG=*.,$E,$.*jWRWRWRW*4"&*WRWRQRQkR*?-).*C,4".*N,*N,$,*'"45@,*#%*&,#,(#*4"2*
C4")7'@4#)%"*%M*$,i',.#.*M%$*J):)7,&)4*#-4#*#%%:*7@4(,*%"@2*4#*#-,*KG=*@,E,@RUQ*
*
/%$*,4(-*$,i',.#*N,*7,$M%$C,&O*N,*(%@@,(#,&*#-,*#)C,*)#*#%%:*M%$*#-,*$,i',.#*#%*(%C7@,#,O*#-,*M)"4@*
A<L*%M*#-,*$,.7%".,*4M#,$*N,*M%@@%N,&*4@@*$,&)$,(#.O*4"&*4*.($,,".-%#*%M*#-,*$,.'@#)"0*740,*4.*N%'@&*
5,*.,,"*52*#-,*'.,$R*/%$*4"2*$,i',.#*#-4#*M4)@,&*%"*#-,*)")#)4@*4##,C7#O*N,*$,7,4#,&*#-,*$,i',.#*'"#)@*
N,*,)#-,$*$,(,)E,&*4*.'((,..M'@*$,.7%".,*%$*)#*N4.*&,,C,&*#-,*&%C4)"*N4.*@):,@2*'"4E4)@45@,*M$%C*
#-,*E4"#40,*7%)"#R*g"(,*4@@*#-,*$,.7%".,.*N,$,*(%@@,(#,&O*N,*$,E),N,&*#-,*(%@@,(#,&*&4#4*M%$*4"2*
)$$,0'@4$)#),.*#-4#*C)0-#*)"&)(4#,*5@%(:)"0*%$*#-$%##@)"0R*
*
g$)0)"4@@2O*#%*4".N,$*-%N*J):)7,&)4*C)0-#*5,*(,".%$,&O*N,*)"#,"&,&*#%*'.,*M'@@*74(:,#*(47#'$,.*%M*
%'$*(@),"#*#,.#.*#%*)&,"#)M2*#-,*7$,().,*#,(-"%@%0)(4@*C,#-%&*'.,&*#%*)"#,$M,$,*N)#-*$,i',.#.R*/%$*
,H4C7@,O*74(:,#*(47#'$,.*(%'@&*5,*'.,&*#%*&).($)C)"4#,*5,#N,,"*!;*5@%(:)"0O*)"F,(#,&*?3;*$,.,#*
74(:,#.O*KG=*7%).%")"0O*)"F,(#,&*h??;*$,&)$,(#.O*?L=*(,$#)M)(4#,*.7%%M)"0O*%$*%#-,$*C,#-%&.R*!#*).*
4@.%*.%C,#)C,.*7%..)5@,*#%*)&,"#)M2*#-,*'.,*%M*.7,()M)(*(,".%$.-)7*7$%&'(#.*52*@%%:)"0*M%$*&).#)"(#)E,*
#$4)#.*#-,2*C)0-#*@,4E,*)"*74(:,#*(47#'$,.RUT*U[*A"M%$#'"4#,@2O*#,(-")(4@*@)C)#4#)%".*)"*#-,*&,7@%2C,"#*
%M*%'$*(@),"#*",#N%$:*7$,E,"#,&*'.*M$%C*(%@@,(#)"0*#-,.,*74(:,#*(47#'$,.R*?-,$,M%$,O*)"*N)#",..,&*
(4.,.*%M*5@%(:)"0O*N,*(%'@&*&%*@)##@,*5'#*.7,('@4#,*4.*#%*#-,*,H4(#*#,(-"%@%0)(4@*C,#-%&*%M*
(,".%$.-)7R*
*
>74$#*M$%C*j-%",.#k*.#4#,C,"#.*%M*0%E,$"C,"#.*4"&*!=;.O*#-,*5,.#*N42*N,*-4E,*#%*@,4$"*45%'#*N-2*
(,".%$.*5@%(:*N-4#*#-,2*&%*).*#%*@%%:*4#*-).#%$)(4@*4(#)%".*M%$*(@',.*#%*#-,)$*C%#)E4#)%".R*?%*#-4#*,"&O*
N,*'.,&*#N%*C,#-%&.*#%*5')@&*(%"#,H#*4$%'"&*(,".%$.-)7*,E,"#.*#-4#*C)0-#*-,@7*'.*'"&,$.#4"&*
C%#)E4#)%".R*/)$.#O*N,*7,$M%$C,&*#$4&)#)%"4@*$,.,4$(-*#%*)&,"#)M2*4"&*.'CC4$)9,*:,2*#-,C,.*)"*#-,*
-).#%$2*%M*(,".%$.-)7*)"*.,E,$4@*(%'"#$),.*4$%'"&*#-,*N%$@&R*=,(%"&O*N,*4##,C7#,&*#%*'.,*#$4MM)(*&4#4*
#%*.7,()M)(*J):)7,&)4*4$#)(@,.*#%*@%(4#,*-).#%$)(4@*)".#4"(,.*%M*7%#,"#)4@*(,".%$.-)7*N)#-*#-,*-%7,*#-4#*
#-,.,*-).#%$)(4@*)".#4"(,.*N%'@&*.'$M4(,*#-,C,.*4"&*-,@7*5%@.#,$*,H).#)"0*$,.,4$(-R*
                                                
UP*?-,*M'@@*@).#*%M*#-,*(%'"#$),.*)"*N-)(-*%'$*#,.#*"%&,.*N,$,*@%(4#,&*).*7$%E)&,&*)"*>77,"&)H*1R*
UQ*/'$#-,$*&,#4)@*%M*%'$*(@),"#D.)&,*(%@@,(#)%"*4"&*)#.*7%#,"#)4@*&$4N54(:.*).*7$%E)&,&*)"*>77,"&)H*1R*
UT*Z1,-)"&*1@',*3%4#I*!"E,.#)04#)%".*%M*(%CC,$()4@*M)@#,$)"0*)"*=2$)4*4"&*1'$C4OZ*G%E*]O*UV^^O*I","J%4-K'EO*
-##7.I__()#)9,"@45R%$0_UV^^_^^_5,-)"&D5@',D(%4#_R*
U[*3@42#%"O*,#*4@RO*Z!0"%$)"0*#-,*X$,4#*/)$,N4@@*%M*3-)"4OZ*b'"*UVV[O*-##7.I__NNNR(@R(4CR4(R':_l$"(^_)0"%$)"0R7&MR*

https://citizenlab.org/2011/11/behind-blue-coat/
https://www.cl.cam.ac.uk/~rnc1/ignoring.pdf


 
6 

!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

*
g'$*C,#-%&*%M*&,#,(#)"0*7%#,"#)4@*(,".%$.-)7*%M*4$#)(@,.*'.)"0*#$4MM)(*&4#4*N4.*M4)$@2*)"#')#)E,R*J,*
.#4$#,&*N)#-*#-,*-27%#-,.).*#-4#*)M*4"*4$#)(@,*-4.*4"*4C%'"#*%M*#$4MM)(*.'(-*#-4#*#-,*"'C5,$*%M*
$,i',.#.*7,$*.%C,*(-%.,"*7,$)%&*%M*#)C,*).*$4$,@2*9,$%O*4"&*#-,"*#-4#*4$#)(@,*).*(,".%$,&*M%$*4*.)945@,*
7%$#)%"*%M*)#.*4'&),"(,O*#$4MM)(*#%*#-4#*4$#)(@,*N)@@*@):,@2*&,($,4.,*4*&,#,(#45@,*4C%'"#R*/%$*,H4C7@,O*)M*
4"*4$#)(@,*#27)(4@@2*.,,.*4$%'"&*^VV*$,i',.#.*7,$*&42O*4"&*)#*.'&&,"@2*&$%7.*#%*^V*$,i',.#.*7,$*&42*M%$*
4*N,,:O*N,*(4"*4..'C,*.%C,#-)"0*-4.*(-4"0,&R*?-4#*(-4"0,*,E,"#*N%'@&*#-,"*5,*)"E,.#)04#,&*#%*
)&,"#)M2*7%#,"#)4@*(4'.,.R*?%*.,4$(-*M%$*.'(-*,E,"#.O*N,*5')@#*4"*4"%C4@2*&,#,(#)%"*7)7,@)",*#-4#*
(%'@&*4'#%C4#)(4@@2*&,#,(#*.)0")M)(4"#*&,E)4#)%".*M$%C*#-,*"%$C4@*74##,$"*%M*$,i',.#.RU\*J,*#-,"*
&,#,(#,&*4"%C4@),.*)"*#-,*&4)@2*$,i',.#*-).#%$),.*M$%C*K,(,C5,$*UV^^*#-$%'0-*@4#,*>7$)@*UV^[*M%$*
477$%H)C4#,@2*^R\*C)@@)%"*4$#)(@,.R*g'$*C,#-%&*%M*.,@,(#)"0*#-).*.,#*%M*4$#)(@,.*N4.*&,.)0",&*#%*M4E%$*
4$#)(@,.*#-4#*N,*(%".)&,$,&*C%$,*@):,@2*#%*5,*(,".%$,&R*?-,*M)"4@*.,#*%M*^R\*C)@@)%"*4$#)(@,.*(%E,$,&*
UW[*&).#)"(#*J):)7,&)4*@4"0'40,*7$%F,(#.*j%'#*%M*#-,*#%#4@*U]UkO*^PU*%M*N-)(-*N,$,*$,7$,.,"#,&*52*
C%$,*#-4"*^VOVVV*4$#)(@,.R*>@@*%M*#-,*&,#,(#,&*4"%C4@),.*N,$,*(%@@,(#,&*)"*4*&4#454.,*#-4#*4@@%N,&*M%$*
,4.2*.,4$(-)"0R*
*
!#*).*)C7%$#4"#*#%*"%#,*#-4#*&4)@2*$,i',.#.*#%*4$#)(@,.*N,$,*"%#*5$%:,"*%'#*52*0,%0$47-2R*!".#,4&O*,4(-*
&4#4*7%)"#*$,7$,.,"#,&*#-,*"'C5,$*%M*$,i',.#.*)"*4*&42*M%$*4*0)E,"*4$#)(@,*M$%C*,E,$2N-,$,*%"*64$#-R*
?-).*C,4"#*#-4#*N,*(%'@&*"%#*&,M)")#)E,@2*4##$)5'#,*4"2*0)E,"*4$#)(@,*4"%C4@2*#%*$,i',.#.*M$%C*4*
74$#)('@4$*(%'"#$2R*!".#,4&O*N,*(%'@&*%"@2*4..'C,*#-,*4"%C4@2*N4.*C%.#*@):,@2*$,@4#,&*#%*#-,*(%'"#$2*
#-4#*(%".#)#'#,&*#-,*@4$0,.#*.-4$,*%M*$,i',.#.*#%*#-,*4$#)(@,Y.*@4"0'40,*7$%F,(#R*/%$*,H4C7@,O*)M*N,*
@%(4#,&*4"*4"%C4@2*)"*#-,*$,i',.#*-).#%$2*%M*4"*4$#)(@,*%"*;,$.)4"*J):)7,&)4O*#-,*M4(#*#-4#*WPRTm*%M*
$,i', .#.*M%$*;,$.)4"*J):)7,&)4*(%C,*M$%C*!$4"*04E,*'.*.%C,*(%"M)&,"(,*#-4#*#-,*4"%C4@2*(%'@&*5,*
$,@4#,&*#%*!$4"R*g"*#-,*%#-,$*-4"&O*)M*N,*@%(4#,&*4"*4"%C4@2*)"*4"*4$#)(@,*%"*6"0@).-*J):)7,&)4O*N,*
M,@#*#-4#*N,*(%'@&*"%#*(@4)C*#-,*4"%C4@2*N4.*$,@4#,&*#%*4"2*.)"0@,*(%'"#$2O*4.*")",*(%'"#$),.*,4(-*
(%"#$)5'#,*C%$,*#-4"*%",*7,$(,"#*%M*#-,*#%#4@*$,i',.#.*M%$*6"0@).-*J):)7,&)4RUW*J-)@,*$,i',.#*&4#4*
5$%:,"*%'#*52*5%#-*4$#)(@,*4"&*0,%0$47-2*,H).#,&O*%"@2*4*.C4@@*4C%'"#*%M*#-).*&4#4*N4.*$,@,E4"#*#%*
%'$*4"4@2.).O*4"&*N,*#-,$,M%$,*%7#,&*#%*'.,*4*&)MM,$,"#*&4#4*.%'$(,RU]*?-).*N4.*4"*'"M%$#'"4#,*@%..*%M*
.%C,*%M*#-,*7%N,$*%M*)"#,$7$,#45)@)#2*#-4#*N,*-4&*-%7,&*#%*4(-),E,*N)#-*%'$*C,#-%&%@%02R*
*
g"(,*N,*-4&*$'"*4@@*%M*#-,*4$#)(@,*-).#%$),.*#-$%'0-*%'$*7)7,@)",O*N,*.,#*45%'#*C4"'4@@2*$,E),N)"0*
4"&*)"E,.#)04#)"0*#-,*4"%C4@),.*#-4#*$,7$,.,"#,&*#-,*C%.#*.,E,$,*4"&*@%"0,.#*@4.#)"0*&,($,4.,.*)"*
$,i',.#*#$4MM)(R*?-).*C4"'4@*$,E),N*7-4.,*N4.*5%#-*",(,..4$2*4"&*.@%NR*J,*M%'"&*)#*",(,..4$2*
5,(4'.,*@4$0,*&,($,4.,.*)"*#$4MM)(*(4"*5,*(4'.,&*52*C4"2*&)MM,$,"#*7$%(,..,.*j"4#)%"4@*-%@)&42.O*
",#N%$:*%'#40,.O*4$#)(@,.*C%E)"0*%$*5,)"0*$,&)$,(#,&O*5%#*4(#)E)#2O*,#(RkO*.%*&,#,$C)")"0*N-,#-,$*%$*
"%#*4"*4"%C4@2*).*@):,@2*4*(,".%$.-)7*,E,"#*).*4"*,E)&,"(,*5')@&)"0*7$%(,..R*A"M%$#'"4#,@2O*#-,*@4$0,*
E%@'C,*%M*&,#,(#,&*4"%C4@),.*4"&*#-,*M4(#*#-4#*%'$*&4#4*4"4@2.).*7$%(,..*)"(@'&,&*4*0%%&*&,4@*%M*
                                                
U\*?-).*).*#-,*.4C,*4.*#-,*4@0%$)#-C*'.,&*M%$*J):)7,&)4*7$%F,(#D@,E,@*4"4@2.).R*/%$*C%$,*)"M%$C4#)%"*45%'#*#-,*7$%(,..*
4"&*#-,*4@0%$)#-C*j<%5'.#*;$)"()74@*3%C7%","#*>"4@2.).kO*.,,*>77,"&)H*6R*
UW*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*;40,*B),N.*;,$*J):)7,&)4*L4"0'40,*D*1$,4:&%N"OZ*!"#"G%&"'O*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$L4"0'40,1$,4:&%N"R-#C*
U]*/%$*4*M'@@,$*&,.($)7#)%"*%M*#-).*&,().)%"O*.,,*>77,"&)H*6R*

https://stats.wikimedia.org/wikimedia/squids/SquidReportPageViewsPerLanguageBreakdown.htm
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:;<=>;=<)?@;:<@> 

C4"'4@*$,E),N*C,4"#*N,*N,$,*"%#*45@,*#%*)"E,.#)04#,*4@@*#-,*.)0")M)(4"#*4"%C4@),.*)"&)E)&'4@@2R*>*M'@@*
4((%'"#)"0*%M*%'$*4$#)(@,D@,E,@*4"4@2.).*C,#-%&%@%02*4"&*#-,*)..',.*N,*,"(%'"#,$,&*N-)@,*
)C7@,C,"#)"0*)#*4$,*7$%E)&,&*)"*>77,"&)H*6R*
*
J,*'.,*#-$,,*:)"&.*%M*0$47-.*#-$%'0-%'#*#-).*$,7%$#R*!"*#-,*.)C7@,.#*(4.,O*N,*.-%N*#-,*"'C5,$*%M*
&4)@2*$,i',.#.*M%$*4*.)"0@,*4$#)(@,*%E,$*#)C,R*!"*#-,.,*0$47-.O*#-,$,*4$,*E,$#)(4@*(%@%$,&*54$.*#%*)"&)(4#,*
&,#,(#,&*4"%C4@),.R*1@',*E,$#)(4@*54$.*)"&)(4#,*M,N,$*$,i',.#.*#-4"*,H7,(#,&*N-)@,*$,&*54$.*)"&)(4#,*
C%$,*$,i',.#.*#-4"*,H7,(#,&R*?-,*&,7#-*%M*#-,*-',*$%'0-@2*)"&)(4#,.*#-,*4"%C4@%'.",..*%M*,4(-*
4"%C4@2*$,@4#)E,*#%*#-,*%#-,$*4"%C4@),.*M%$*#-,*.4C,*4$#)(@,R*>"%C4@2*(%@%$*54$.*4$,*4@.%*)"(@'&,&*)"*
7$%F,(#D@,E,@*0$47-.*N-,$,*N,*M,@#*#-,2*4(('$4#,@2*-)0-@)0-#,&*)C7%$#4"#*7%)"#.*4"&*4$,*,H(@'&,&*
N-,$,*#-,2*-)"&,$,&*)"#,$7$,#4#)%"R*?-,.,*7$%F,(#D@,E,@*0$47-.*&%*"%#*(%"#4)"*"'C5,$.*%"*#-,)$*
E,$#)(4@*4H).*5,(4'.,*#-,*&4#4*54(:)"0*#-,.,*0$47-.*).*%"@2*7'5@)(@2*4E4)@45@,*4#*4*@,..*0$4"'@4$*@,E,@R*
G'C5,$.*4$,*4@.%*%C)##,&*%"*#-,*E,$#)(4@*4H).*%M*0$47-.*#-4#*&,7)(#*C'@#)7@,*4$#)(@,.*4#*%"(,O*5'#*M%$*
4*&)MM,$,"#*$,4.%"R*?%*4((%'"#*M%$*#-,*E4$2)"0*@,E,@.*%M*#$4MM)(*5,#N,,"*4$#)(@,.O*#-,*E,$#)(4@*4H).*
&,7)(#.*#-,*7,$(,"#*(-4"0,*)"*#$4MM)(*.)"(,*#-,*.#4$#*%M*#-,*0$47-*7,$)%&R*?-).*,MM,(#)E,@2*"%$C4@)9,.*
#-,*"'C5,$*%M*$,i',.#.*4($%..*4$#)(@,.O*4"&*#-,*4H).*).*)"&)(4#,&*4.*.'(-R*>"%C4@2*(%@%$*54$.*4$,*
%C)##,&*%"*C'@#)D4$#)(@,*0$47-.*4.*#-,2*#,"&,&*#%*-)"&,$*)"#,$7$,#45)@)#2R*

Findings 

By Country 
3%'"#$2*5%'"&4$),.*4$,*"%#*C)$$%$,&*)"*#-,*",#N%$:*#%7%@%02*%M*#-,*!"#,$",#*N)#-*C'(-*M)&,@)#2O*5'#*
#-,*(,".%$.-)7*&,().)%".*N)#-*#-,*5$%4&,.#*)C74(#*4$,*%M#,"*C4&,*4#*#-,*"4#)%"4@*@,E,@O*.%*N,*5,@),E,*
#-,*.#4#,*).*4*'.,M'@*@,E,@*%M*4..,..C,"#R*1,@%NO*N,*-4E,*-)0-@)0-#,&*4*"'C5,$*%M*(%'"#$),.R*?-,.,*
(%'"#$),.*N,$,*(-%.,"*5,(4'.,*#-,2*-4E,*,)#-,$*$,7%$#,&@2*5@%(:,&*J):)7,&)4*(%"#,"#*4#*.%C,*7%)"#*
)"*#-,*74.#*%$*5,(4'.,*N,*-4E,*,E)&,"(,*%M*74.#*%$*7$,.,"#*5$%4&,$*!"#,$",#*(,".%$.-)7*N)#-)"*#-,*
(%'"#$2R*/%$*,4(-*(%'"#$2O*N,*7$%E)&,*4*.-%$#*.'CC4$2*%M*#-,*-).#%$2*4"&*('$$,"#*.#4#,*%M*@%(4@*
!"#,$",#*M)@#,$)"0R*/%@@%N)"0*#-4#O*N,*)"(@'&,*#-,*(%'"#$2D.7,()M)(*$,.'@#.*%M*%'$*&4#4*4"4@2.).*#-4#*
N,$,*#-,*C%.#*"%#,N%$#-2R*?-,.,*$,.'@#.*C42*)"(@'&,*#,.#.*M$%C*(@),"#*@%(4#)%".O*4"4@2.).*%M*7$%F,(#D
@,E,@*&4#4O*%$*4"4@2.).*%M*4$#)(@,D@,E,@*&4#4R*

China 
�&�K�L�Q�D�·�V���,�Q�W�H�U�Q�H�W���I�L�O�W�H�U�L�Q�J���D�S�S�D�U�D�W�X�V���L�V���R�Q�H���R�I���W�K�H���P�R�V�W���S�H�U�Y�D�V�L�Y�H���D�Q�G���F�R�P�S�O�H�[���L�Q���W�K�H���Z�R�U�O&R*/$,,&%C*
�+�R�X�V�H���K�D�V���H�[�S�U�H�V�V�H�G���V�W�U�R�Q�J���F�R�Q�F�H�U�Q�V���D�E�R�X�W���&�K�L�Q�D�·�V���,�Q�W�H�U�Q�H�W���I�U�H�H�G�R�P�V���Q�R�W�L�Q�J���W�K�D�W���W�K�H���F�R�X�Q�W�U�\���X�V�H�V��
4*N)&,*E4$),#2*%M*#,(-")i',.�³ !;*5@%(:)"0O*#-$%##@)"0O*C4"D)"D#-,DC)&&@,*4##4(:.O*&,,7*74(:,#*
)".7,(#)%"O*KG=*7%).%")"0O*:,2N%$&*M)@#,$)"0O*(%"#,"#*$,C%E4@O*=+=*4"&*)".#4"#*C,..40,*M)@#,$)"0O*
#-,*5@%(:)"0*%M*B;G.O*4"&*M'@@*!"#,$",#*.-'#&%N".*)"*.%C,*4$,4.�³ #%*5@%(:*7%@)#)(4@*4"&*.,H'4@@2*
,H7@)()#*(%"#,"#O*0@%54@@2*7%7'@4$*.%()4@*C,&)4*4"&*7'5@).-)"0*7@4#M%$C.O*4"&*X%%0@,*4"&*C4"2*%M*)#.*
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
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:;<=>;=<)?@;:<@> 

.,$E)(,.RPV*g7,"G ,#*!")#)4#)E,*$,.,4$(-*(%"&'(#,&*M$%C*UVVQ*#-$%'0-*UV^U*&%('C,"#,&*,H#,".)E,O*
%"0%)"0*M)@#,$)"0*%M*7%@)#)(4@*.'5F,(#.*j)"(@'&)"0*#-,*?)4"4"C,"*=i'4$,*7$%#,.#.*)"*^]W]S*?4)N4",.,*
)"&,7,"&,"(,S*#-,*A20-'$O*?)5,#4"O*4"&*+%"0%@)4"*.,74$4#).#*C%E,C,"#.S*4"&*($)#)().C*%M*#-,*
$'@)"0*74$#2kS*$,@)0)%'.*.'5F,(#.*j)"(@'&)"0*/4@'"*X%"0*4"&*#-,*K4@4)*L4C4kS*)"#,$"4#)%"4@*C,&)4S*
-'C4"*$)0-#.*0$%'7.S*7%$"%0$47-2S*%"@)",*04C5@)"0S*.%()4@*C,&)4*7@4#M%$C.S*4"&*()$('CE,"#)%"*
#%%@.RP^*PU*+%$,*$,(,"#*$,.,4$(-*-4.*.'00,.#,&*#-4#*($)#)().C*%M*#-,*$'@)"0*74$#2*).*@4$0,@2*#%@,$4#,&*
N-)@,*(%"#,"#*#-4#*-4.*#-,*7%#,"#)4@*#%*.7'$*$,4@DN%$@&*(%@@,(#)E,*4(#)%"*).*%M*7$)C4$2*(%"(,$"*#%*
(,".%$.RPP*
*
3-)",.,*(,".%$.*-4E,*4*@%"0*4"&*(%"#,"#)%'.*-).#%$2*N)#-*J):)7,&)4R*?-,*M)$.#*3-)",.,D@4"0'40,*
J ):)7,&)4*7$%F,(#O*(-)",.,RN):)7,&)4R%$0O*N4.*@4'"(-,&*)"*+42*UVV^S*#-,*M)$.#*3-)",.,D@4"0'40,*
4$#)(@,*N4.*7'5@).-,&*)"*g(#%5,$*UVVUO*#-,*.4C,*C%"#-*#-,*7$%F,(#*C%E,&*#%*9-RN):)7,&)4R%$0RPQ*PT*
?-,*7$%F,(#*M4(,&*)#.*M)$.#*(-4@@,"0,*M$%C*(,".%$.*)"*b'",*UVVQ*N-,"*)#*N4.*#,C7%$4$)@2*5@%(:,&*
&'$)"0*#-,*4"")E,$.4$2*%M*#-,*?)4"4"C,"*=i'4$,*7$%#,.#.RP[*?-,*,"#)$,*7$%F,(#*-4.*5,,"*5@%(:,&*%"*
4"&*%MM*.)"(,S*4$#)(@,D@,E,@*M)@#,$)"0*%M*.,".)#)E,*(%"#,"#*N4.*$,7%$#,&@2*)".#)#'#,&*4$%'"&*UVV[RP\*?-,*
)"#$%&'(#)%"*%M*4"*h??;=*E,$.)%"*)"*UV^^*#,C7%$4$)@2*04E,*'.,$.*)"*3-)"4*M'@@*4((,..*#%*#-,*7$%F,(#O*
)"(@'&)"0*4$#)(@,.*5@%(:,&*%"*#-,*h??;*.)#,RPW*
*
=%7-).#)(4#,&*&4#4*4"4@2.).*#,(-")i',.*N,$,*"%#*$,i')$,&*#%*)&,"#)M2*)M*4"&*N-,"*3-)"4*-4.*5@%(:,&*
4((,..*#%*J):)7,&)4R*?)C,*.,$),.*0$47-.*%M*#-,*"'C5,$*%M*$,i',.#.*M$%C*3-)"4*#%*#-,*E4$)%'.*
J):)7,&)4*7$%F,(#.*C4:,*)#*(@,4$*N-,"*5@%(:)"0*%(('$$,&R*1,@%N*).*4*0$47-*%M*#-,*&4)@2*"'C5,$*%M*
$,i',.#.*#%*9-RN):)7,&)4R%$0*M$%C*3-)"4R*>*C4F%$*(,".%$.-)7*,E,"#*).*)CC,&)4#,@2*4774$,"#*4$%'"&*
+42*̂ ]O*UV^TI*

                                                
PV*Z3-)"4I*/$,,&%C*%"*#-,*G,#*UV^TOZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_(-)"4R*
P *̂Z!"#,$",#*/)@#,$)"0*)"*3-)"4*)"*UVVQDUVVTI*>*3%'"#$2*=#'&2OZ*3$%40%,-54","',"6%O*UVVTO*
-##7.I__%7,"",#R",#_.#'&),._(-)"4R*
PU*Z3-)"4OZ*3$%40%,-54","',"6%O*>'0*]O*UV^UO*-##7.I__%7,"",#R",#_$,.,4$(-_7$%M)@,._(-)"4 R*
PP*�*�D�U�\���.�L�Q�J�����-�H�Q�Q�L�I�H�U���3�D�Q�����D�Q�G���0�D�U�J�D�U�H�W���(�����5�R�E�H�U�W�V�����������������´�5�H�Y�H�U�V�HD,"0)",,$)"0*(,".%$.-)7*)"*3-)"4I*<4"&%C)9,&*
�H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q���D�Q�G���S�D�U�W�L�F�L�S�D�Q�W���R�E�V�H�U�Y�D�W�L�R�Q���µ��F>"%4>%O*[^]]O*PQTI*^D̂VO*
-##7I__0:)"0R-4$E4$&R,&'_M)@,._0:)"0_M)@,._,H7,$)C,"#aVR7&MR*
PQ*Z3-)",.,*J):)7,&)4OZ*!"#"$%&"'O*-##7.I__,"RN):)7,&)4R%$0_N):)_3-)",.,aJ):)7,&)4R*
PT*J):)7,&)4*%MM,$.*.,E,$4@*3-)",., D@4"0'40,*7$%F,(#.*)"*4&&)#)%"*#%*9-RN):)7,&)4R%$0O*N-)(-*).*N$)##,"*)"*+4"&4$)"*4"&*
4'#%C4#)(4@@2*#$4".@4#,&O*54.,&*%"*'.,$*7$,M,$,"(,O*)"#%*#$4&)#)%"4@*%$*.)C7@)M),&*(-4$4(#,$.*4"&*#%*)"(%$7%$4#,*"4#)%"4@@2*
E4$)4"#*E%(45'@4$2I*34"#%",.,*j-##7.I__9-D2',RN):)7,&)4R%$0kO*3@4..)(4@*3-)",.,*j-##7.I__9-D(@4..)(4@RN):)7,&)4R%$0kO*4"&*
+)"*G4"*j-##7.I__9-DC)"D"4"RN):)7,&)4R%$0kR*
P[*;-)@)7*;R*;4"O*Z<,M,$,"(,*?%%@*g"*J,5*/)"&.*/4".O*3,".%$.OZ*;:%-!'2:"4=,94-?92,O*/,5*UVO*UVV[O*
-##7I__NNNRN4.-)"0#%"7%.#R(%C_N7D&2"_(%"#,"#_4$#)(@,_UVV[_VU_^]_><UVV[VU^]V^PPTR-#C@R*
P\*ZJ):)7,&)4*'"5@%(:,&*)"*3-)"4*4M#,$*2,4$D@%"0*54"OZ*94%"4&"'O*G%E*^[O*UVV[O*
-##7I__NNNR%",)"&)4R(%C_UVV[_^^_^[_N):)7,&)4D'"5@%(:,&D)"D(-)"4 D4M#,$D2,4$D@%"0D54"D̂^[P[W\\]\R-#C@R*
PW*ZJ):)7,&)4*K$%7.*#-,*14@@*%"*3-)"4�³ G%#*?%%*L4#,*#%*+4:,*>C,"&.OZ*D*%',H"*%O*b'"*PO*UV^PO*
-##7.I__,"R0$,4#M)$,R%$0_5@%0_UV^P_F'"_N):)7,&)4D&$%7.D54@@D(-)"4 D"%#D#%%D@4#,DC4:, D4C,"&.R*

https://freedomhouse.org/report/freedom-net/2015/china
https://freedomhouse.org/report/freedom-net/2015/china
https://opennet.net/studies/china
https://opennet.net/research/profiles/china
http://gking.harvard.edu/files/gking/files/experiment_0.pdf
https://en.wikipedia.org/wiki/Chinese_Wikipedia
https://zh-yue.wikipedia.org/
https://zh-classical.wikipedia.org/
https://zh-min-nan.wikipedia.org/
http://www.washingtonpost.com/wp-dyn/content/article/2006/02/19/AR2006021901335.html
http://www.oneindia.com/2006/11/16/wikipedia-unblocked-in-china-after-year-long-ban-1163687797.html
https://en.greatfire.org/blog/2013/jun/wikipedia-drops-ball-china-not-too-late-make-amends
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

*
*
G,N.*$,7%$#.*4$%'"&*#-,*#)C,*%M*#-).*,E,"#*(%$$%5%$4#,*#-4#*)#*N4.*)"&,,&*(4'.,&*52*)"#,"#)%"4@*
0%E,$"C,"#*(,".%$.-)7RP]*J,*4"4@29,&*.)C)@4$*0$47-.*M%$*J):)7,&)4Y.*U]^*%#-,$*@4"0'40,*7$%F,(#.*
4"&*.4N*"%*)"&)(4#)%".*%M*.)C)@4$*4"%C4@),.R*
*
J-)@,*&4#4*4"4@2.).*).*"%#*",(,..4$2*#%*&,#,(#*%5E)%'.*4"&*&%('C,"#,&*(,".%$.-)7*,E,"#.O*%'$*
4"4@2.).*%M*4$#)(@,D@,E,@*(,".%$.-)7*4@.%*7)(:,&*'7*#-).*4"%C4@2R*>.*N%'@&*5,*,H7,(#,&*M$%C*#-).*#27,*
%M*(,".%$.-)7O*#-%'.4"&.*%M*4$#)(@,.*-%.#,&*%"*9-RN):)7,&)4R%$0*.4N*.#$%"0*&%N"N4$&*4"%C4@),.*4#*
#-,*.4C,*#)C,I*

*
!#*).*)C7%$#4"#*#%*$,)#,$4#,*#-4#*#-).*0$47-*&,7)(#.*#-,*"'C5,$*%M*$,i',.#.*#%*#-,.,*4$#)(@,.*M$%C*4@@*
0,%0$47-)(*@%(4#)%".O*"%#*F'.#*#-%.,*$,i',.#.*%$)0)"4#)"0*)"*3-)"4R*?-,.,*4"%C4@),.*4$,*&,#,(#45@,*
%"@2*5,(4'.,*4*@4$0,*7%$#)%"*%M*#-,*N%$@&N)&,*#$4MM)(*#%*#-,.,*3-)",.,*@4"0'40,*4$#)(@,.*%$)0)"4#,&*)"*
3-)"4R*
*
J):)7,&)4Y.*#$4".)#)%"*#%*h??;=D%"@2*&,@)E,$2*%(('$$,&*)"*b'",*UV^T�²4@C%.#*M%'$*N,,:.*4M#,$*3-)"4*
5@%(:,&*4((,..*#%*4@@*%M*9-RN):)7,&)4R%$0R*/%$*#-4#*$,4.%"O*N,*N,$,*'"45@,*#%*4"4@29,*#-,*$,.'@#.*%M*
#-,*#$4".)#)%"*#%*h??;=D%"@2*%"*#-,*"'C5,$*%M*$,i',.#.*M%$*3-)",.,*4$#)(@,.R*
*
A.)"0*%'$*(@),"#*",#N%$:O*N,*N,$,*45@,*#%*(%"M)$C*#-4#*#-).*(,".%$.-)7*N4.*%"0%)"0*4.*%M*@4#,*b'",*
UV^[R*J,*N,$,*'"45@,*#%*4((,..*9-RN):)7,&)4R%$0*M$%C*,)#-,$*%M*#N%*#,.#)"0*@%(4#)%".*)"*C4)"@4"&*
3-)"4R*J-)@,*#,(-")(4@*@)C)#4#)%".*)"*#-,*('$$,"#*&,7@%2C,"#*%M*%'$*(@),"#*",#N%$:*7$,E,"#*'.*M$%C*

                                                
P]*?-%C4.*/%HD1$,N.#,$O*ZJ):)7,&)4*K).#'$5,&*gE,$*/$,.-*3-)"4*3,".%$.-)7OZ*A9*E%2O*+42*UUO*UV^TO*
-##7I__NNNRM%$5,.R(%C_.)#,._#-%C4.5$,N.#,$_UV^T_VT_UU_N):)7,&)4D&).#'$5,&D%E,$DM$,.-D(-)"4 D
(,".%$.-)7_`U]T&,[WWTMWQR*

http://www.forbes.com/sites/thomasbrewster/2015/05/22/wikipedia-disturbed-over-fresh-china-censorship/#295de6885f84
http://www.forbes.com/sites/thomasbrewster/2015/05/22/wikipedia-disturbed-over-fresh-china-censorship/#295de6885f84
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

7)"7%)"#)"0*#-,*,H4(#*C,#-%&*%M*(,".%$.-)7O*#-,*#,(-"%@%0)(4@*C,#-%&.*%M*(,".%$.-)7*,C7@%2,&*52*
3-)"4*4$,*,H#,".)E,@2*&%('C,"#,&*,@.,N-,$,RQV*
*
J,*N,$,*4@.%*45@,*#%*(%"M)$C*#-,*$,.'@#*#-4#*#-,*9-RN):)7,&)4R%$0*&%C4)"*N4.*#-,*%"@2*J):)7,&)4*
7$%F,(#*4MM,(#,&*52*#-).*(,".%$.-)7R*g'$*(@),"#*C4(-)",.*)"*5%#-*@%(4#)%".*N,$,*45@,*#%*.'((,..M'@@2*
4"&*$,@)45@2*4((,..*#-,*%#-,$*U]^*J):)7,&)4*.'5&%C4)".RQ^*!"*%$&,$*#%*(-,(:*M%$*#-$%'0-7'#*
@)C)#4#)%".*#-4#*C42*%$*C42*"%#*-4E,*5,,"*)"#,"#)%"4@*jZ#-$%##@)"0ZkO*N,*#)C,&*-%N*@%"0*)#*#%%:*M%$*4*
(%C7@,#,*$,.7%".,*#%*$,4(-*%'$*#,.#*(@),"#.*4M#,$*.,"&)"0*,4(-*$,i',.#R*J,*$,M,$*#%*#-).*#)C,*7,$)%&*
4.*#-,*Z$%'"&D#$)7*#)C,Z*jZ<??Zk*#-$%'0-%'#R*J,*(4@('@4#,&*#-,*C,4"O*C,&)4"O*4"&*C4H*$%'"&D#$)7*
#)C,.*#%*,4(-*%M*#-,*7$%F,(#.*M$%C*5%#-*%M*%'$*#,.#*@%(4#)%".R*?-,*$,.'@#.*M%$*%'$*#,.#.*M$%C*3-)"4*
4$,*.'CC4$)9,&*5,@%NI*
*

 !"#$%&'
()) '

!"%&'
()) '

!%*'()) '

+,-%.$,&'/ ' TTV*C.* \UW*C.* ^TUP[*C.*#%*(4RN):)7,&)4R%$0*

+,-%.$,&'0' Q]U*C.* TP^RW*C.* ^Q]U*C.*#%*#NRN):)7,&)4R%$0*

*
?-,*C4H)C'C*$%'"&D#$)7*#)C,*M%$*(4RN):)7,&)4R%$0*).*,H(,7#)%"4@@2*@%"0O*5'#*.'5.,i',"#*#,.#.*N,$,*
"%#*.)0")M)(4"#@2*&)MM,$,"#*M$%C*#-,*C,&)4"R*
*
g'$*4$#)(@,D@,E,@*4"4@2.).*%M*9-RN):)7,&)4R%$0*M%'"&*4@C%.#*TOTVV*.)0")M)(4"#*&%N"N4$&*4"%C4@),.*)"*
#-,*"'C5,$*%M*$,i',.#.*4($%..*C%$,*#-4"*QOUVV*4$#)(@,.R*>*@4$0,*M$4(#)%"*%M*#-,.,*%(('$*4$%'"&*#-,*
+42*^]O*UV^T*5@%(:)"0*,E,"#R*J-)@,*N,*&)&*"%#*'"(%E,$*4"2*%#-,$*4$#)(@,D@,E,@*,E,"#.*%"*
9-RN):)7,&)4R%$0*#-4#*N,*(%".)&,$*@):,@2*(,".%$.-)7O*N,*&)&*,"(%'"#,$*,E,"#.*#-4#*4$,*5%#-*-)0-@2*
4"%C4@%'.*4"&*('$$,"#@2*'",H7@4)",&R*/%$*,H4C7@,O*4$#)(@,.*(%E,$)"0*4*"'C5,$*%M*4((,"#,&*@,##,$.*
j�úO*�ï O*�� �����N������k*.4N*.#,,7*&,(@)",.*)"*$,i',.#.*5,0)"")"0*=,7#,C5,$*^[O*UV^QO*4"&*4@@*$,(%E,$,&*4#*#-,*
.4C,*#)C,*)"*C)&Dg(#%5,$O*UV^QI*

                                                
QV*f%'"0*n'O*ZK,(%".#$'(#)"0*#-,*X$,4#*/)$,N4@@*%M*3-)"4OZ*;:9)2'4&-B+%2O*+4$*WO*UV^[O*
-##7.I__5@%0R#-%'.4"&,2,.R(%C_&,(%".#$'(#)"0D0$,4#DM)$,N4@@D(-)"4_R*
Q*̂g",*7$%F,(#O*J):)7,&)4*)"*#-,*G'%.'*@4"0'40,*j))RN):)7,&)4R%$0kO*$,#'$",&*(%"#,"#*#-4#*N4.*(%".).#,"#*N)#-*%#-,$*
J):)7,&)4*7$%F,(#.O*5'#*$,#'$",&*4*QVQ*h??;*.#4#'.*(%&,*)"*4@@*%'$*(@),"#*#,.#.*M$%C*4@@*@%(4#)%".R*

https://blog.thousandeyes.com/deconstructing-great-firewall-china/
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

*
1,(4'.,*#-,.,*4$#)(@,.*(%"#4)"*@)##@,*(%"#,"#O*#-,*"'C5,$*%M*$,i',.#.*$,(%E,$*%E,$")0-#O*4"&*#-,*
4$#)(@,*-).#%$),.*.-%N*"%#-)"0*#-4#*C)0-#*,H7@4)"*#-,.,*(-4"0,.*j.'(-*4.*&,@,#)"0*%$*$,"4C)"0*#-,*
4$#)(@,.kO*N,*.'.7,(#*#-).*5,-4E)%$*C)0-#*5,*)"&)(4#)E,*%M*,)#-,$*,H#,$"4@*@)":.*#%*#-,*740,.*(-4"0)"0*
%$*4*5%#*%$*.%C,*%#-,$*M%$C*%M*7$%0$4CC4#)(*$,i',.#*#,C7%$4$)@2*.'.7,"&)"0*4(#)E)#2R*
*
>&&)#)%"4@@2O*%'$*4"4@2.).*-)0-@)0-#,&*C4"2*4"%C4@%'.*,E,"#.*5,0)"")"0*4$%'"&*>'0'.#*^QO*UV^P*4.*
N,@@*4.*4$%'"&*>'0'.#*\O*UV^TR*>$#)(@,.*#-4#*N,$,*74$#*%M*#-,.,*,E,"#.*&)&*"%#*477,4$*#-,C4#)(4@@2*
$,@4#,&O*5'#*#$4MM)(*&$%7.*N,$,*.)0")M)(4"#O*4"&*#-,*,E,"#.*N,$,*@)C)#,&*#%*4$#)(@,.*)"*#-,*
9-RN):)7,&)4R%$0*&%C4)"R*J-)@,*%'$*$,.,4$(-*&)&*"%#*#'$"*'7*4"2#-)"0*M%$*#-,.,*&4#,.O*N,*&%('C,"#*
#-,C*-,$,*N)#-*#-,*-%7,*#-4#*#-,2*C)0-#*-%@&*.%C,*.)0")M)(4"(,*M%$*#-%.,*C%$,*M4C)@)4$*N)#-*,)#-,$*
J):)7,&)4Y.*)"M$4.#$'(#'$,*%$*3-)",.,*C4")7'@4#)%"*%M*!"#,$",#*#$4MM)(R*
*
J-)@,*4$#)(@,D@,E,@*4"4@2.).*(%"#$)5'#,&*@)##@,*#%*#-,*-).#%$)(4@*(%"#,H#*.'$$%'"&)"0*3-)",.,*!"#,$",#*
(,".%$.-)7O*4.*%'#@)",&*45%E,O*#-).*#27,*%M*4"4@2.).*).*N)&,@2*4E4)@45@,O*4"&*)#*&)&*.,$E,*#%*5%@.#,$*%'$*
M)"&)"0.*M$%C*%'$*%#-,$*C,#-%&.R*g'$*(@),"#*#,.#.*.-%N,&*#-4#*%",*J):)7,&)4*&%C4)"O*
9-RN):)7,&)4R%$0O*N4.*(%C7@,#,@2*)"4((,..)5@,*)"*3-)"4O*N-)@,*4@@*%#-,$*7$%F,(#.*N,$,*4E4)@45@,R*
J):)C,&)4Y.*%N"*&4#4*%"*#$4MM)(*#%*)#.*7$%F,(#.*.-%N,&*%5E)%'.*)"&)(4#)%".*%M*#-,*(,".%$.-)7*,E,"#.*
$,7%$#,&*)"*#-,*C,&)4R*J-)@,*!"#,$",#*(,".%$.-)7*)"*3-)"4*).*N)&,.7$,4&O*4.*%M*b'",*UV^[O*3-)",.,*
(,".%$.-)7*%M*J):)7,&)4*477,4$.*@)C)#,&*#%*#-,*9-RN):)7,&)4R%$0*&%C4)"R*

Cuba 
�7�K�H���S�D�V�W���W�K�U�H�H���\�H�D�U�V���K�D�Y�H���V�H�H�Q���F�R�Q�V�L�G�H�U�D�E�O�H���J�U�R�Z�W�K���L�Q���&�X�E�D�·�V���,�Q�W�H�U�Q�H�W���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����E�X�W���D�F�F�H�V�V���L�V��
.#)@@*@)C)#,&*4"&*#)0-#@2*(%"#$%@@,&R*?-,*(%'"#$2*-4.*#N%*!=;.O*5%#-*%M*N-)(-*4$,*.#4#,D%N",&O*4"&*
3'54*'.,.*#-,*>E)@4*L)":*C%")#%$)"0*.%M#N4$,*#%*#$4(:*!"#,$",#*'.,$.*4"&*%5#4)"*'.,$"4C,.*4"&*
74..N%$&.RQU**+%.#*3'54".*4$,*%"@2*7,$C)##,&*4((,..*#%*#-,*)"#$4",#O*N-)(-*)"(@'&,.*4*.C4@@*.,@,(#)%"*
%M*0%E,$"C,"#D477$%E,&*N,5.)#,.*4"&*.,$E)(,.S*4((,..*#%*#-,*0@%54@*7'5@)(*!"#,$",#*).*@4$0,@2*@)C)#,&*
#%*4*-4"&M'@*%M*7'5@)(*J)/)*4((,..*7%)"#.*4"&*,H7,".)E,*0%E,$"C,"#D$'"*!"#,$",#*(4M,.R*?-,*
<,E%@'#)%"4$2*g$),"#4#)%"*K,74$#C,"#*jKg<k*%E,$.,,.*M)@#,$)"0*)"*#-,*(%'"#$2RQP*;%@)#)(4@*(%"#,"#O*
                                                
QU*Z3'54I*/$,,&%C*%"*#-,*G,#*UV^TOZ*A*%%&9G-(9)2%O*g(#%5,$*UV^TR*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_('54R*
QPZ3'54I*L%"0*@)E,*M$,,&%C*j5'#*"%#*M%$*#-,*!"#,$",#koOZ*7%$9*,%*2-!",:9),-89*&%*2O*+4$*^UO*UV^QO*
-##7I__^UC4$.R$.MR%$0_UV^QD,"_UV^Q_VP_^^_('54D@%"0D@)E,DM$,,&%CD5'#D"%#DM%$D#-,D)"#,$",#_R*

https://freedomhouse.org/report/freedom-net/2015/cuba
https://freedomhouse.org/report/freedom-net/2015/cuba
http://12mars.rsf.org/2014-en/2014/03/11/cuba-long-live-freedom-but-not-for-the-internet/
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

)"(@'&)"0*&)..)&,"#*5@%0.*4"&*",N.*.)#,.O*).*-,4E)@2*M)@#,$,&S*(%CC%"*.%()4@*C,&)4*7@4#M%$C.*.'(-*4.*
/4(,5%%:*4"&*?N)##,$O*B%!;*.,$E)(,.O*4"&*N,5*.,$E)(,.*.'(-*4.*f4-%%*4"&*h%#C4)@*4$,*
)"#,$C)##,"#@2*5@%(:,&RQQ*
*
J,*&)&*"%#*-4E,*4*(@),"#*#,.#)"0*"%&,*4E4)@45@,*)"*3'54R*
*
>@C%.#*^VVm*%M*#-,*$,i',.#.*(%C)"0*%'#*%M*3'54*4$,*M%$*,)#-,$*=74").-*%$*6"0@).-*J):)7,&)4RQT*

**

*
B).)5@,*)"*#-,*0$47-.*45%E,*).*4*.#,,7*&,($,4.,*)"*#$4MM)(*4$%'"&*#-,*b'",*^UO*UV^T*h??;=D%"@2*
#$4".)#)%"R*>74$#*M$%C*#-4#O*#$4MM)(*M$%C*+42*UV^T*#%*b'@2*UV^[*&%,.*"%#*.-%N*.)0".*#-4#*C)0-#*
)"&)(4#,*N)&,.7$,4&*(,".%$.-)7R*g'$*4"%C4@2*&,#,(#)%"*4@0%$)#-C*&)&*"%#*&,#,(#*4"2*.)0")M)(4"#*
4"%C4@),.*)"*#-,*$,i',.#*-).#%$),.*%M*4"2*%#-,$*J):)7,&)4*7$%F,(#R*J-)@,*4((,..*#%*#-,*7'5@)(*!"#,$",#*
).*$,.#$)(#,&O*M%$*#-%.,*N)#-*4((,..O*N,*N,$,*'"45@,*#%*M)"&*4"2*M)$C*,E)&,"(,*#-4#*3'54*N4.*
(,".%$)"0*4"2*J):)7,&)4*7$%F,(#R*

Egypt 
�'�H�V�S�L�W�H���R�I�I�H�U�L�Q�J���F�R�P�S�D�U�D�W�L�Y�H�O�\���I�U�H�H���D�Q�G���R�S�H�Q���D�F�F�H�V�V���W�R���D���Z�L�G�H���V�S�H�F�W�U�X�P���R�I���R�Q�O�L�Q�H���F�R�Q�W�H�Q�W�����(�J�\�S�W�·�V��
!"#,$",#*,"E)$%"C,"#*).*.#)@@*#)0-#@2*(%"#$%@@,&R*;%@)#)(4@O*.%()4@O*4"&*$,@)0)%'.*N,5.)#,.*4$,*5$%4&@2*
4E4)@45@,O*5'#*4$$,.#.O*4##4(:.O*.,@MD(,".%$.-)7O*4"&*M'@@*!"#,$",#*.-'#&%N".*(%"#$)5'#,*#%*4"*
4#C%.7-,$,*%M*$,7$,..)%"R*+4"2*4(#)E).#.*4$,*N%$$),&*45%'#*#-,*&$4M#*%M*4*",N*(25,$($)C,*5)@@*
)"#$%&'(,&*)"*UV^T*#-4#*N%'@&*4@@%N*#-,*0%E,$"C,"#*#%*-,4E)@2*)"($,4.,*)#.*(,".%$.-)7*$%@,*)"*#-,*
"4C,*%M*"4#)%"4@*.,('$)#2RQ[*J-)@,*#-).*-4.*"%#*2,#*5,,"*,"4(#,&O*%#-,$*@4N.*$,i')$,*%N",$.*%M*

                                                
QQ*6@@,$2*1)&&@,O*Z<4#)%")"0*#-,*K)0)#4@I*?-,*;%@)(2*4"&*;%@)#)(.*%M*!"#,$",#*A.,*)"*3'54*?%&42OZ*54,%*4%,-L94",9*O*b'@*^VO*
UV^PO*-##7I__747,$.R..$"R(%C_.%@P_747,$.R(MCc45.#$4(#a)&dUU]^\U^R*
QT*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*J):)7,&) 4*;40,*B),N.*;,$*3%'"#$2*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$3%'"#$21$,4:&%N"R-#C`3'54 *
Q[*�5�D�J�D�E���6�D�D�G�������(�J�\�S�W�·�V���'�U�D�I�W���&�\�E�H�U�F�U�L�P�H���/�D�Z���8�Q�G�H�U�P�L�Q�H�V���)�U�H�H�G�R�P���R�I���(�[�S�U�H�V�V�L�R�Q������M,/'4,">-I9)4>"/O*>7$*UQO*UV^TO*
-##7I__NNNR4#@4"#)((%'"()@R%$0_5@%0._C,"4.%'$(,_,027#D.D&$4M#D(25,$($)C,D@4ND'"&,$C)",. DM$,,&%CD%MD,H7$,..)%"R*

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2291721
https://stats.wikimedia.org/wikimedia/squids/SquidReportPageViewsPerCountryBreakdown.htm#Cuba
http://www.atlanticcouncil.org/blogs/menasource/egypt-s-draft-cybercrime-law-undermines-freedom-of-expression
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
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:;<=>;=<)?@;:<@> 

!"#,$",#*(4M,.*#%*#$4(:*#-,*)&,"#)#),.*4"&*4(#)E)#),.*%M*('.#%C,$.*%"@)",R*B%!;*.,$E)(,.*4"&*,"($27#)%"*
#%%@.*4$,*4@.%*$,.#$)(#,&*4((%$&)"0*#%*6027#)4"*?,@,(%CC'")(4#)%".*L4N.O*5'#*#-,.,*@4N.*4$,*"%#*
N)&,@2*,"M%$(,&R**
*
?-%'0-*)#*$4$,@2*M)@#,$.*%"@)",*(%"#,"#O*#-,*6027#)4"*0%E,$"C,"#*).*:"%N"*M%$*4$$,.#)"0*5@%00,$.*4"&*
�M�R�X�U�Q�D�O�L�V�W�V���F�U�L�W�L�F�D�O���R�I���W�K�H���F�R�X�Q�W�U�\�·�V���F�X�U�U�H�Q�W���O�H�D�G�H�U�V�K�L�S���R�U���R�I���,�V�O�D�P�����$�F�F�H�V�V���W�R���W�K�H���,�Q�W�H�U�Q�H�W���Z�D�V���P�R�V�W��
@)C)#,&*&'$)"0*#-,*,4$@2*UV^^*6027#)4"*$,E%@'#)%"*7$%#,.#.I*M%$*#N%*&42.*5%#-*?N)##,$*4"&*/4(,5%%:*
N,$,*5@%(:,&O*4"&*M%$*M%'$*&42.*4M#,$*#-4#O*#-,*!"#,$",#*N4.*&%N"*#-$%'0-%'#*#-,*(%'"#$2R*?-,*
�V�W�D�W�H�·�V���F�R�Q�W�U�R�O���R�Y�H�U���W�K�H���F�R�X�Q�W�U�\�·�V���W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����Z�K�L�F�K���L�V���S�U�L�P�D�U�L�O�\���R�Z�Q�H�G���E�\��
0%E,$"C,"#D$'"*6027#*?,@,(%CO*,"45@,.*#-,*0%E,$"C,"#*#%*.@%N*%$*(%C7@,#,@2*('#*%MM*!"#,$",#*
#$4MM)(O*C%5)@,*C,..40)"0O*4"&*=+=RQ\**
*
K',*#%*#-,*N)&,*0,%0$47-)(*.7$,4&*%M*>$45)(O*-).#%$)(4@*4$#)(@,*4"%C4@),.*M%$*>$45)(*J):)7,&)4*4$,*
&)MM)('@#*#%*4##$)5'#,*#%*6027#R*G%#,N%$#-2*$,.'@#.*M$%C*>$45)(*J):)7,&)4*4$,*7$,.,"#,&*)"*
>&&)#)%"4@*/)"&)"0.O*5,@%NR*
*
g'$*(@),"#*#,.#)"0*"%&,*)"*6027#*N4.*45@,*#%*.'((,..M'@@2*4"&*$,@)45@2*4((,..*4@@*J):)7,&)4*7$%F,(#.R*
G,#N%$:*#)C)"0*%M*#-,*$,.7%".,.*M$%C*,4(-*%M*#-,*7$%F,(#.*.-%N,&*"%*.)0".*%M*#-$%##@)"0I*
*

!"#$%&'
()) '

!"%&'()) ' !%*'()) '

UV\*C.* UT]R^*C.* ^\]U*C.*#%*(,5RN):)7,&)4R%$0*

*
*
>"4@2.).*%M*#$4MM)(*#%*>$45)(*4"&*6"0@).-*J):)7,&)4.*.-%N,&*"%*C4F%$*4"%C4@),.*%#-,$*#-4"*&'$)"0*
#-,*-%@)&42.*4$%'"&*#-,*5,0)"")"0*4"&*,"&*%M*<4C4&4"I*

*

                                                
Q\*Z/$,,&%C*%M*#-,*G,#*UV^TI*6027#OZ*A*%%&9G-(9)2%O*+42*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_,027#R*

https://freedomhouse.org/report/freedom-net/2015/egypt
https://freedomhouse.org/report/freedom-net/2015/egypt
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!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
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:;<=>;=<)?@;:<@> 

*
J-)@,*-%@)&42.*4$,*$4$,@2*$,@,E4"#*N-,"*&).('..)"0*#-,*#-,*4E4)@45)@)#2*%M*N,5.)#,.O*)#*).*)C7%$#4"#*#%*
"%#,*#-,)$*,MM,(#*%"*N,5*#$4MM)(O*4.*#-,2*(4"*%M#,"*@%%:*.)C)@4$*5%#-*.#4#).#)(4@@2*4"&*0$47-)(4@@2*#%*
%#-,$*#27,.*%M*%'#40,*,E,"#.R*>*@4$0,*74$#*%M*%'$*C4"'4@*$,E),N*7$%(,..*N4.*&,&)(4#,&*#%*
.'((,..M'@@2*)0"%$)"0*-%@)&42*,MM,(#.R*
*
>.*%M*b'",*UV^[O*N,*-4&*"%*,E)&,"(,*#-4#*6027#*(,".%$,&*4"2*74$#*%M*J):)7,&)4R*

Indonesia 
!"#,$",#*(,".%$.-)7*)"*!"&%",.)4*).*C4"40,&*52*#-,*+)").#$2*%M*3%CC'")(4#)%"*4"&*!"M%$C4#)%"*
j+3!kO*N-)(-*-4.*5$%4&*7%N,$.*#%*5@%(:*Z",04#)E,Z*(%"#,"#O*C%.#@2*0$4"#,&*#-$%'0-*#-,*
!"M%$C4#)%"*4"&*6@,(#$%")(*?$4".4(#)%".*L4N*j!?6kRQW*+3!*C4)"#4)".*4*.2.#,C*(4@@,&*?$'.#*
;%.)#)E,Q]*N-)(-*4(#.*4.*4*&4#454.,*(4#4@%0')"0*(%"#,"#*#-4#*.-%'@&*5,*(,".%$,&O*5'#*#-,*4(#'4@*
)C7@,C,"#4#)%"*%M*(,".%$.-)7*).*@,M#*'7*#%*#-,*!=;.R*>.*%M*b'",*UV^[O*?$'.#*;%.)#)E,*(%"#4)",&*
477$%H)C4#,@2*\\VOVVV*A<L.O*45%'#*]]RTm*%M*N-)(-*N,$,*(4#,0%$)9,&*4.*7%$"%0$47-)(R*K',*#%*#-,*
&,(,"#$4@)9,&*"4#'$,*%M*#-,*(,".%$.-)7*)"M$4.#$'(#'$,O*.%C,*!=;.*M)@#,$*4&&)#)%"4@*A<L.*N-)@,*%#-,$.*
&%*"%#*,"M%$(,*4@@*%M*#-,*0%E,$"C,"#*C4"&4#,&*5@%(:.RTV*/%$*#-).*$,4.%"O*)#*).*-4$&*#%*4##$)5'#,*,4(-*
(,".%$,&*N,5.)#,*#%*#-,*0%E,$"C,"#R*
*
?-%'0-*C%.#*%M*#-,*(%"#,"#*5@%(:,&*52*!"&%",.)4"*@4N*).*7%$"%0$47-)(O*#-,*$,@,E4"#*.#4#'#,.*4$,*
4C5)0'%'.O*.%*(%"#,"#*$,@4#,&*#%*$4&)(4@).CO*E)%@,"(,O*-4#,*.7,,(-O*M$4'&O*04C5@)"0O*(-)@&*E)%@,"(,*
4"&*7%$"%0$47-2O*)"#,$",#*.,('$)#2O*4"&*)"#,@@,(#'4@*7$%7,$#2*$)0-#.*4@.%*.,,.*(,".%$.-)7RT^*?-,*
7%$"%0$47-)(*(4#,0%$2*)#.,@M*).*4@.%*E,$2*5$%4&@2*&,M)",&R*!"*UV^VO*#-,*g7,"G,#*!")#)4#)E,*
&%('C,"#,&*,E)&,"(,*%M*.'5.#4"#)4@*5@%(:)"0*%M*7%$"%0$47-2*4($%..*&)MM,$,"#*!=;.O*5'#*#-).*5@%(:*
�D�O�V�R���L�Q�F�O�X�G�H�G���V�L�W�H�V���U�H�O�D�W�H�G���W�R���Z�R�P�H�Q�·�V���U�L�J�K�W�V���D�Q�G���/�*�%�7���Z�H�E�V�L�W�H�V��TU*g((4.)%"4@@2O*LX1?*(%"#,"#*).*
.7,()M)(4@@2*#4$0,#,&*52*(,".%$.O*&,.7)#,*5,)"0*@,04@*)"*#-,*(%'"#$2RTP*3,".%$.*)"*!"&%",.)4*-4E,*4@.%*
477,4$,&*N)@@)"0*#%*(,".%$*,"#)$,*7@4#M%$C.*M%$*$,@4#)E,@2*.C4@@*4C%'"#.*%M*(%"#,"#O*4#*E4$)%'.*#)C,.*
5@%(:)"0*4@@*%M*G,#M@)HO*?'C5@$O*<,&&)#O*4"&*B)C,%O*C%.#@2*M%$*"'&)#2*%$*.,H'4@@2*,H7@)()#*(%"#,"#RTQ*TT*
T[*

                                                
QW*Z/$,,&%C*%"*#-,*G,#*UV^TI*!"&%",.)4OZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_)"&%",.)4R*
Q]*=,,*-##7I__#$'.#7%.)#)MR:%C)"M%R0%R)&_R*
TV*Z/$,,&%C*%"*#-,*G,#*UV^TI*!"&%",.)4OZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_)"&%",.)4R*
T *̂!5)&R*
TU*Z!"&%",.)4OZ*3$%40%,-54","',"6%O*>'0*]O*UV^TR*-##7.I__%7,"",#R",#_$,.,4$(-_7$%M)@,._)"&%",.)4R*
TP*Z!"&%",.)4*54".*042*,C%F)*4"&*.#)(:,$.*M$%C*C,..40)"0*477.*OZ*;:%-D)'*&"'4O*/,5*^^O*UV^[O*
-##7.I__NNNR#-,0'4$&)4"R(%C_N%$@&_UV^[_M,5_^U_)"&%",.)4D54".D042D,C%F)D4"&D.#)(:,$.DM$%CDC,..40)" 0D477.R*
TQ*L,%*8,@)%"O*ZG,#M@)H*5@%(:,&*52*!"&%",.)4*)"*(,".%$.-)7*$%NOZ*88I O*b4"*UWO*UV^[O*
-##7I__NNNR55(R(%C_",N._#,(-"%@%02DPTQU]VP[R*
TT*Z!"&%",.)4*#%*54"*Q\\*N,5.)#,.*%E,$*4&'@#D$4#,&*(%"#,"#.OZ*C"4:)'-0%12O*/,5*^\O*UV^[O*
-##7I__",N.RH)"-'4",#R(%C_,"0@).-_UV^[DVU_^\_(a^PT^V[\]WR-#CR*
T[*6"$)(:%*L':C4"O*Z>C)&*%"@)",*7%$"*($4(:&%N"O*B)C,%O*<,&&)#*4"&*!C0'$*4$,*5@%(:,&*)"*!"&%",.)4OZ*;%>:54M2"'O*
+42*^QO*UV^QO*-##7.I__NNNR#,(-)"4.)4R(%C_%"@)",D7%$"D($4(:&%N"DE)C,%D$,&&)#D)C0'$D5@%(:,&D)"&%",.)4R*

https://freedomhouse.org/report/freedom-net/2015/indonesia
https://freedomhouse.org/report/freedom-net/2015/indonesia
http://trustpositif.kominfo.go.id/
https://freedomhouse.org/report/freedom-net/2015/indonesia
https://freedomhouse.org/report/freedom-net/2015/indonesia
https://opennet.net/research/profiles/indonesia
https://www.theguardian.com/world/2016/feb/12/indonesia-bans-gay-emoji-and-stickers-from-messaging-apps
http://www.bbc.com/news/technology-35429036
http://news.xinhuanet.com/english/2016-02/17/c_135106798.htm
https://www.techinasia.com/online-porn-crackdown-vimeo-reddit-imgur-blocked-indonesia
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*
>$#)(@,D@,E,@*4"4@2.).*%M*!"&%",.)4"*J):)7,&)4*j)&RN):)7,&)4R%$0k*'"(%E,$,&*4*@4$0,*"'C5,$*%M*
4"%C4@),.O*%"@2*.%C,*%M*N-)(-*(%'@&*5,*,H7@4)",&*52*)""%('%'.*(4'.,.R*J-)@,*N,*4$,*"%#*(%"M)&,"#*
,"%'0-*#%*(@4)C*4"2*%M*#-,*4"%C4@),.*N,*&,#,(#,&*N,$,*)"&)(4#)E,*%M*(,".%$.-)7O*N,*M,,@*4*"'C5,$*
%M*4"%C4@),.*4$,*N%$#-*-)0-@)0-#)"0*4.*.'.7)()%'.I*
* ** ** ** *

1.%2.'3%."' 4&#,&"5$%&'62.$-7"' 8&97$5:'62.$-7"'

UV^UD̂UD̂\ * /4(,5%%:* /4(,5%%:*

UV^QDV]DUT* L%@)(%"* L%@)(%"*

UV^QD̂VDVQ* h,"#4)* h,"#4)*

UV^QD̂VD̂\ * /)@Ca7%$"%* ;%$"%0$47-)(*M)@C*

UV^TDVTDVP* h'5'"04"a.,&4$4- * !"(,.# *

*
J,* (%".)&,$*#-,.,*4$#)(@,.*74$#)('@4$@2*.'.7)()%'.*5,(4'.,*C%.#*%M*#-,C*4$,*.,H'4@*)"*"4#'$,O*N-)(-O*
4.*"%#,&*45%E,O*).*4*.,".)#)E,*#%7)(*)"*!"&%",.)4R*G%",*477,4$*#%*5,*$,@4#,&*#%*(-4"0,.*#%*#-,*4$#)(@,.*
#-,C.,@E,.*#-4#*C)0-#*%#-,$N).,*,H7@4)"*.)0")M)(4"#*#$4MM)(*&,($,4.,.*j.'(-*4.*4$#)(@,*&,@,#)%"*%$*
$,"4C)"0kR*J,*&%*"%#,*#-%'0-*#-4#*"%",*%M*#-,*4$#)(@,.*.-%N*.'5.#4"#)4@*4"&*.'.#4)",&*)"($,4.,.*)"*
#$4MM)(*4M#,$*#-,*h??;=D%"@2*#$4".)#)%"*%M*C)&Db'",O*UV^TO*N-)(-*N,*C)0-#*,H7,(#*M%$*4$#)(@,.*#-4#*
N,$,*(,".%$,&R*
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*

*
*
3@),"#*.)&,*#,.#.*M$%C*!"&%",.)4*$,#'$",&*"%#-)"0*)"&)(4#)"0*&%C4)"*%$*.'5&%C4)"*5@%(:)"0R*<%'"&D
#$)7*#)C,.*N,$,*.%C,N-4#*.@%NO*5'#*.#)@@*N)#-)"*"%$C4@*5%'"&4$),.R*g",*7$%F,(#O*C'.RN):)7,&)4R%$0O*
#%%:*C%$,*#-4"*M%'$*.,(%"&.*#%*$,#'$"O*5'#*.'5.,i',"#*$,i',.#.*$,#'$",&*)"*$,0'@4$*#)C,R*
*

!"#$%&'
()) '

!"%&'()) ' !%*'()) '

T]]*C. * T[TRQ*C.* QTWW*C.*#%*C'.RN):)7,&)4R%$0*

*
?-,*.,$E,$D.)&,*&4#4*%"*!"&%",.)4*&)&*)"(@'&,*%",*.)0")M)(4"#*4"%C4@2*#-4#*&)&*"%#*477,4$*$,@4#,&*#%*
4*7'5@)(*-%@)&42R*?$4MM)(*#%*!"&%",.)4"*4"&*6"0@).-*J):)7,&)4.*N4.*.)0")M)(4"#@2*@%N,$*#-4"*"%$C4@*
%"*b'@2*^[O*UV^TR*/'$#-,$*$,.,4$(-*.'00,.#.*#-).*C)0-#*-4E,*5,,"*$,@4#,&*#%*#-,*,$'7#)%"*%M*#N%*
E%@(4"%,.O*N-)(-*(4'.,&*%#-,$*&).#'$54"(,.*#-$%'0-%'#*#-,*(%'"#$2RT\*

*

                                                
T\*Z!"&%",.)4*(@%.,.*#-$,,*4)$7%$#.*4.*#N%*E%@(4"%,.*,$'7#OZ*.%),2>:%-!%//%O*b'@*^[O*UV^TO*
-##7I__NNNR&NR(%C_,"_)"&%",.)4D(@%.,.D#-$,,D4)$7%$#.D4.D#N%DE%@(4"%,.D,$'7#_4D̂WTW]]P^R*

http://www.dw.com/en/indonesia-closes-three-airports-as-two-volcanoes-erupt/a-18589931
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*
J-)@,*)#*&%,.*477,4$*7%..)5@,*#-4#*",#N%$:*%7,$4#%$.*)"*!"&%",.)4*)".#)#'#,&*.%C,*@,E,@*%M*4$#)(@,*
(,".%$.-)7*)"*#-,*74.#O*%'$*.,$E,$D.)&,*4"&*(@),"#D.)&,*&4#4*4"4@2.).*&)&*"%#*@%(4#,*4"2*,E)&,"(,*#-4#*
�F�H�Q�V�R�U�V�K�L�S���R�I���D�Q�\���R�I���:�L�N�L�S�H�G�L�D�·�V���S�U�R�M�H�F�W�V���Z�D�V���W�D�N�L�Q�J���S�O�D�F�H���D�V���R�I���-�X�Q�H������������*

Iran 
!"#,$",#*M)@#,$)"0*)"*!$4"*).*)C7@,C,"#,&*52*#-,*3%CC)..)%"*#%*K,#,$C)",*#-,*!".#4"(,.*%M*3$)C)"4@*
3%"#,"#*j3K!33k*4"&*5$%4&@2*%E,$.,,"*52*#-,*='7$,C,*3%'"()@*%M*325,$.74(,S*5%#-*0$%'7.*4$,*
7$)C4$)@2*(%C7%.,&*%M*C,C5,$.*477%)"#,&*52*='7$,C,*L,4&,$*>24#%@@4-*>@)*8-4C,",)RTW*3%"#,"#*
�U�H�O�D�W�H�G���W�R���W�K�H���S�R�O�L�W�L�F�D�O���R�S�S�R�V�L�W�L�R�Q�����K�X�P�D�Q���U�L�J�K�W�V�����S�D�U�W�L�F�X�O�D�U�O�\���Z�R�P�H�Q�·�V���U�L�J�K�W�V�������P�L�Q�R�U�L�W�L�H�V��*$,@)0)%"O*
4"&*.,H*).*-,4E)@2*M)@#,$,&O*4.*4$,*)"&,7,"&,"#*4"&*)"#,$"4#)%"4@*C,&)4O*C4"2*C4F%$*.%()4@*C,&)4*
7@4#M%$C.O*4"&*()$('CE,"#)%"*#%%@.RT]*[V*;$,.)&,"#*h4..4"*<%'-4")O*,@,(#,&*)"*UV^PO*7$%C).,&*&'$)"0*
-).*(4C74)0"*#%*Z,".'$,*#-4#*#-,*7,%7@,*%M*!$4"*N)@@*(%CM%$#45@2*5,*45@,*#%*4((,..*4@@*)"M%$C4#)%"*
0@%54@@2Z*4"&*.#4#,&*#-4#*Z4@@*-'C4"*5,)"0.*-4E,*4*$)0-#Z*#%*'.,*.%()4@*",#N%$:.R[^ *K,.7)#,*#-%.,*
�V�W�D�W�H�P�H�Q�W�V�����)�D�F�H�E�R�R�N�����7�Z�L�W�W�H�U�����D�Q�G���D���Q�X�P�E�H�U���R�I���R�W�K�H�U���S�O�D�W�I�R�U�P�V���U�H�P�D�L�Q���E�O�R�F�N�H�G�����W�K�R�X�J�K���5�R�X�K�D�Q�L�·�V��
4&C)").#$4#)%"*&)&*$,.).#*4*3K!33*%$&,$*#%*5@%(:*J-4#.>77*)"*UV^QR[U*
*
!"*UVV[O*#-,"D7$,.)&,"#*+4-C%'&*>-C4&)",F4&*4""%'"(,&*7@4".*#%*5')@&*4*"4#)%"4@*!"#,$",#*
�V�\�V�W�H�P�����L�Q���S�D�U�W���W�R���L�P�S�U�R�Y�H���W�K�H���F�R�X�Q�W�U�\�·�V���G�L�J�L�W�D�O���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���D�Q�G���L�Q�F�U�H�D�V�H���V�S�H�H�G�V�����Z�K�L�F�K���D�U�H��
('$$,"#@2*4C%"0*#-,*@%N,.#*)"*#-,*N%$@&R[P*?-,*7$%F,(#*).*(%".)&,$45@2*5,-)"&*.(-,&'@,O*5'#*).*
C%E)"0*M%$N4$&R*g",*%M*#-,*7$%F,(#Y.*.#4#,&*0%4@.*).*#%*C%E,*#-,*,"#)$,*(%'"#$2*%"#%*4*"4#)%"4@*
",#N%$:O*@4$0,@2*&).(%"",(#,&*M$%C*#-,*0$,4#,$*J%$@&*J)&,*J,5O*#%*-,@7*,".'$,*#-4#*!$4")4"*
!"#,$",#*'.,$.*4$,*4((,..)"0*Z(@,4"Z*(%"#,"#*%"*&%C,.#)(*!"#,$",#*-%.#.R[Q*�,�U�D�Q�·�V���F�X�U�U�H�Q�W���I�L�O�W�H�U�L�Q�J��
#,(-"%@%02*).*4@$,4&2*i')#,*(,"#$4@)9,&I*#$4MM)(*)"*4"&*%'#*%M*#-,*(%'"#$2*).*$%'#,&*#-$%'0-*#-,*

                                                
TW*Z!$4")4"*!"#,$",#*!"M$4.#$'(#'$,*4"&*;%@)(2*<,7%$#OZ*FG'//-L%&"'O*>7$*UV^QO*
-##7.I__.C4@@C,&)4R%$0R':_.)#,._&,M4'@#_M)@,._'W_!!!;a>7$)@UV^QR7&MR*
T]*Z!$4"I*/$,,&%C*%"*#-,*G,#*UV^TOZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_)$4"R*
[V*Z!$4"OZ*3$%40%,-54","',"6%O*b'"*^[O*UVV]O*-##7.I__%7,"",#R",#_$,.,4$(-_7$%M)@,._)$4"R*
[^ *=4,,&*84C4@)*K,-0-4"O*Zh4..4"*<%'-4")*.'00,.#.*%"@)",*M$,,&%C*M%$*!$4"*)"*b4(:*K%$.,2*#N,,#OZ*;:%-D)'*&"'4O*g(#*
UO*UV^PO*-##7.I__NNNR#-,0'4$&)4"R(%C_N%$@&_)$4"D5@%0_UV^P_%(#_VU_)$4"D7$,.)&,"#D-4..4" D$%'-4")D)"#,$",#D%"@)",D
(,".%$.-)7R*
[U*ZL,2@4*8-%&454:-.-)OZ*Z<%'-4")*C%E,*%E,$*J-4#.>77*54"*$,E,4@.*!$4"*7%N,$*.#$'00@,OZ*88I O*+42*WO*UV^QO*
-##7I__NNNR55(R(%C_",N._N%$@&DC)&&@,D,4.#DU\PPV\QTR*
[P*Z=#4#,*%M*#-,*!"#,$",#I*p^*UV^[*<,7%$#OZ*M#'G'"O*b'"*UV^[O*
-##7.I__NNNR4:4C4)R(%C_'._,"_C'@#)C,&)4_&%('C,"#._.#4#,D%MD#-,D)"#,$",#_4:4C4)D.#4#,D%MD#-,D)"#,$",#D$,7%$#Di^ D
UV^[R7&MR*
[Q*Z?)0-#,")"0*#-,*G,#I*!"#,$",#*=,('$)#2*4"&*3,".%$.-)7*)"*!$4"I*;4$#*^I*?-,*G4#)%"4@*!"#,$",#*;$%F,(#OZ*M*,">/%NOO*+4$*
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7$,E)%'.@2*.#4#,D%N",&*?,@,(%CC'")(4#)%".*!"M$4.#$'(#'$,*3%C74"2O*7$%E)&)"0*#-,*0%E,$"C,"#*
N)#-*#-,*C,4".*#%*C%")#%$*%"@)",*4(#)E)#),.O*@)C)#*4((,..O*#-$%##@,*.7,,&.O*4"&*$,&)$,(#*'.,$.*
4##,C7#)"0*#%*4((,..*5@%(:,&*.)#,.R*>'#-%$)#),.*4@.%*,C7@%2*:,2N%$&*M)@#,$)"0O*==L*C4"D)"D#-,D
C)&&@,*4##4(:.O*4"&*7%#,"#)4@@2*&,,7*74(:,#*)".7,(#)%"*#%*C4")7'@4#,*#$4MM)(R[T**
*
!$4"*-4.*)"#,$C)##,"#@2*5@%(:,&*4((,..*#%*#-,*h??;=*E,$.)%"*%M*J):)7,&)4*.)"(,*)#*N4.*)"#$%&'(,&*)"*
UV^^S*#-,*6"0@).-*4"&*8'$&).-*E,$.)%".*%M*#-,*.)#,*-4E,*4@.%*.,,"*#,C7%$4$2*5@%(:.R[[ *!"*UV^PO*
$,.,4$(-,$.*'.,&*7$%H2*.,$E,$.*)"*!$4"*#%*.(4"*,E,$2*;,$.)4"D@4"0'40,*J):)7,&)4*A<L�³
477$%H)C4#,@2*^R\*C)@@)%"*)"*#%#4@�³ 4"&*)&,"#)M),&*",4$@2*^OVVV*5@%(:,&*4$#)(@,.R*b'.#*%E,$*QVV*%M*
#-,.,*(%"#4)",&*7%@)#)(4@*(%"#,"#S*#-,*%#-,$.*)"E%@E,&*.,HO*$,@)0)%"O*-'C4"*$)0-#.O*4$#.*4"&*('@#'$,O*
C,&)4*4"&*F%'$"4@).#.O*4(4&,C)4O*7$%M4")#2O*&$'0.O*4"&*4@(%-%@R*gE,$*-4@M*%M*#-,*5@%(:,&*4$#)(@,.*N,$,*
5)%0$47-),.*%M*)"&)E)&'4@.S*477$%H)C4#,@2*-4@M*%M*#-%.,*N,$,*5)%0$47-),.*%M*7,%7@,*#-,*0%E,$"C,"#*
-4&*4$$,.#,&O*&,#4)",&O*%$*:)@@,&R*?-,*.#'&2*(%"(@'&,.*#-4#*J):)7,&)4*M)@#,$)"0*)"*!$4"*).*)"*74$#*
:,2N%$&D54.,&O*#$)00,$,&*N-,"*'.,$.*$,i',.#*A<L.*#-4#*C4#(-*4*5@4(:@).#*%M*#,$C.S*477$%H)C4#,@2*
UVV*%M*#-,*4$#)(@,.*N,$,*M)@#,$,&*%"*#-).*54.).O*N-)@,*#-,*$,.#*N,$,*)"&)E)&'4@@2*5@%(:,&R[\ *X)E,"*#-).O*
#-,*#$4".)#)%"*#%*h??;=D%"@2*&,@)E,$2*%M*(%"#,"#*)"*UV^T*.-%'@&*-4E,*.'5.#4"#)4@@2*4MM,(#,&*#-,*
!$4")4"*0%E,$"C,"#Y.*45)@)#2*#%*(,".%$*J):)7,&)4*4$#)(@,.R*
*
g'$*4$#)(@,D@,E,@*4"4@2.).*)"&)(4#,.*#-4#*#-).*N4.*)"&,,&*#-,*(4.,R*J,*"%#,*404)"*#-4#*4$#)(@,*$,i',.#*
-).#%$),.*4$,*"%#*5$%:,"*%'#*52*(%'"#$2S*-%N,E,$O*J):)C,&)4Y.*&4#4*.-%N.*#-4#*4*@4$0,*.-4$,*%M*#-,*
#$4MM)(*#%*;,$.)4"*J):)7,&)4*jM4RN):)7,&)4R%$0k*%$)0)"4#,.*)"*!$4"R[W**1%$$%N)"0*C,#-%&%@%02*M$%C*
4"%#-,$*J):)C,&)4*$,.,4$(-*7$%F,(#O[] *N,*.,4$(-,&*%'$*&4#454.,*%M*4"%C4@),.*M%$*4$#)(@,.*#-4#*.4N*
.)0")M)(4"#@2*-)0-,$*@,E,@.*%M*#$4MM)(*.#4$#)"0*4$%'"&*b'",*^UO*UV^T*j#-,*h??;=D%"@2*#$4".)#)%"kR*J,*
#-,"*C4"'4@@2*$,E),N,&*#-,*$,.'@#)"0*4$#)(@,.R*?-).*.#,7*$,E,4@,&*#-4#*C4"2*%M*#-,*4$#)(@,.*%'$*
4@0%$)#-C*&,#,(#,&*.4N*)"($,4.,&*#$4MM)(*5,(4'.,*#-,2*N,$,*C%E,&*%$*$,"4C,&*4#*4$%'"&*#-,*.4C,*
#)C,*4.*#-,*#$4".)#)%"R*>M#,$*$,C%E)"0*#-%.,*4$#)(@,.*M$%C*%'$*$,.'@#.O*N,*N,$,*@,M#*N)#-*UU*4$#)(@,.*
#-4#*.4N*)"($,4.,&*#$4MM)(*4M#,$*#-,*#$4".)#)%"*#-4#*(%'@&*"%#*5,*,H7@4)",&*52*%#-,$*C,4".R*
*
?-,*.,#*%M*4$#)(@,.*!$4"*N4.*(,".%$)"0*4#*#-,*#)C,*%M*#-,*#$4".)#)%"*N4.*(,$#4)"@2*@4$0,$*#-4"*#-).*j4.*
,E)&,"(,&*52*#-,*.#'&2*$,M,$,"(,&*45%E,kO*5'#*N,*&%*"%#*(@4)C*(%C7$,-,".)E,",..R*J,*&)&*M)"&*#-4#*
C4"2*%M*#-,*4$#)(@,.*)&,"#)M),&*52*%'$*7$%(,..*5,@%"0,&*#%*#-,*.4C,*(4#,0%$),.*#-4#*N,$,*C%.#*@):,@2*
#%*.,,*(,".%$.-)7*)"*#-,*7$,E)%'.*$,.,4$(-R*?-,*.,#*%M*4$#)(@,.*N,*)&,"#)M),&*(%".).#,&*C%.#@2*%M*
                                                
[T*=)C'$0-*>$24"O*h%C4*>$24"O*4"&*bR*>@,H*h4@&,$C4"O*Z!"#,$",#*3,".%$.-)7*)"*!$4"I*>*/)$.#*L%%:OZ*?*9>%%&"4=2-9H-,:%-P*&-
QFB05C-!9*#2:9$-94-A*%%-'4&-3$%4-I9GG)4">',"942-94-,:%-54,%*4%,O*>'0*UV^PO*-##7.I__F-4@&,$CR(%C_7'5_747,$._)$4"D
M%()^PR7&MR*
[[ *ZG,N*f%$:*?)C,.*N,5.)#,*'"5@%(:,&O*f%'?'5,*.#)@@*)"4((,..)5@,OZ*7%$9*,%*2-!",:9),-89*&%*2O*K,(*\O*UVV[O*
-##7I__4$(-)E,.R$.MR%$0_7$)"#R7-7Pc)&a4$#)(@,dUVV^[R*
[\ *�1�L�P�D���1�D�]�H�U�L���D�Q�G���&�R�O�O�L�Q���$�Q�G�H�U�V�R�Q�������&�L�W�D�W�L�R�Q���)�L�O�W�H�U�H�G�����,�U�D�Q�·�V���&�H�Q�V�R�U�V�K�L�S���R�I���:�L�N�L�S�H�G�L�D������I%4,%*-H9*-D/9E'/-I9GG)4">',"94-
F,)&"%2R-M44%4E%*=-F>:99/-H9*-I9GG)4">',"94-SQ4"6%*2",+-9H-?%442+/6'4"'TO*G%E*UV^PO*
-##7I__NNNR0@%54@R4.(R'7,""R,&'_M)@,L)5$4$2_;K/._3!#4#)%"a/)@#,$,&aJ):)7,&)4a<,7%$#a^^aTaUV^PDUR7&MR*
[W*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*;40,*B),N.*;,$*J):)7,&)4*L4"0'40,*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$L4"0'40,1$,4:&%N"R-#C`;,$.)4"R*
[] *Zh??;=*?$4".)#)%"*4"&*>$#)(@,*3,".%$.-)7OZ*!"#"G%&"'O**
-##7.I__C,#4RN):)C,&)4R%$0_N):)_<,.,4$(-Ih??;=a?$4".)#)%"a4"&a>$#)(@,a3,".%$.-)7R*
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4$#)(@,.*$,@4#,&*#%*.,H*jM)M#,,"*4$#)(@,.O*,R0RO*#-,*;,$.)4"*,i')E4@,"#.*%M*Z=,HZ*4"&*Z3'"")@)"0'.ZkO*5'#*
4@.%*(%"#4)",&*7%@)#)(4@*$,M%$C,$.*j,R0RO*#-,*;,$.)4"*#$4".@4#)%"*%M*Z+%-4CC4&*8-4#4C)Zk*4"&*
0%E,$"C,"#4@*)".#)#'#)%".*j,R0RO*#-,*;,$.)4"*#$4".@4#)%"*%M*Z>$C2*%M*#-,*X'4$&)4".*%M*#-,*!.@4C)(*
<,E%@'#)%"ZkR*?-,*M'@@*@).#*%M*4$#)(@,.*4"&*#-,)$*6"0@).-*,i')E4@,"#.*).*)"(@'&,&*)"*>77,"&)H*3R*
*
1,@%N*).*4*0$47-*%M*&4)@2*#$4MM)(*#%*4@@*UU*4$#)(@,.*M$%C*K,(,C5,$*UV^^*%"N4$&I*

*
?-,*'7#)(:*)"*b'",*UV^T*).*E).)5@,O*4.*4$,*#N%*,E,"#.*5,0)"")"0*#-,*,"&*%M*K,(,C5,$*UV^^*4"&*#-,*
,"&*%M*+4$(-*UV^U*#-4#*4MM,(#*C%.#*4$#)(@,.*)"*#-,*.,#R*!#*).*7%..)5@,*!$4")4"*",#N%$:*%7,$4#%$.*N,$,*
#,.#)"0*%$*%#-,$N).,*4&F'.#)"0*#-,)$*(,".%$.-)7*(4745)@)#),.*4$%'"&*#-).*#)C,O*5'#*N,*N,$,*"%#*45@,*#%*
M)"&*&%('C,"#,&*,E)&,"(,*%M*#-).R*
*
+'(-*%M*%'$*C,#-%&%@%02*N4.*&,.)0",&*4$%'"&*@%(4#)"0*#-,*5,0)"")"0*%M*(,".%$.-)7*,E,"#.*$4#-,$*
#-4"*#-,*,"&R*J-)@,*#-).*&)&*"%#*7$%&'(,*C4"2*7%.)#)E,*$,.'@#.O*N,*&%*5,@),E,*#-).*C,#-%&*)&,"#)M),&*
#-,*.#4$#*%M*4*(,".%$.-)7*,E,"#*%"*;,$.)4"*J):)7,&)4R*?-,*#%7*M%'$*4"%C4@),.*.#4$#)"0*%"*/,5$'4$2*
U[O*UV^T*M%$*4$#)(@,.*)"*#-,*M4RN):)7,&)4R%$0*&%C4)"*4$,I*
*

62.$-7"' )2%&57%.$,&'

�Ž�/�©�í*
�å�ó�Ž�!�ã�Ž�·*
�Õ�­�Ë*
�ü�ó�0�—*

B%&:4*
3-4C740", *
=N,4#*
?,i')@4*

*
?-$,,*4$,*(@,4$@2*)&,"#)M)45@,*4.*4@(%-%@.O*#-,*(%".'C7#)%"*%M*N-)(-*-4.*5,,"*)@@,04@*)"*!$4"*.)"(,*
^]\]R\V*?-,*4$#)(@,*#-4#*#$4".@4#,.*#%*Z=N,4#Z*).*4*&).4C5)0'4#)%"*4$#)(@,*N-%.,*M)$.#*@)":*).*#%*#-,*
4$#)(@,*Z�Õ�­�Ë�6�4�³ OZ*N-)(-*#$4".@4#,.*#%*Z>$40-*=40)RZ*Z>$40-*=40)Z*).*4*#27,*%M*4@(%-%@O*4"&*Z�Õ�­�ËZ*).*4*
#$4".@4#)%"*%M*5%#-*Z.N,4#Z*4"&*Z&).#)@@4#,RZ*J,*5,@),E,*.7,()M)(*(,".%$.-)7*%M*4*&).4C5)0'4#)%"*740,*
#%*5,*'"@):,@2O*4"&*)".#,4&*.'00,.#*#-4#*#-).*M4(#*.'77%$#.*#-,*4..,$#)%"*#-4#*M)@#,$)"0*)"*!$4"*).*4#*@,4.#*

                                                
\V*>&4C*?42@%$O*Z!$4"*).*%7,")"0*^TV*4@(%-%@).C*#$,4#C,"#*(,"#,$.O*,E,"*#-%'0-*4@(%-%@*).*54"",&OZ*!'2:"4=,94-?92,O*b'"*
]O*UV^TO*-##7.I__NNNRN4.-)"0#%"7%.#R(%C_",N._N%$@&E),N._N7_UV^T_V[_V]_)$4"D).D%7,")"0D̂TVD4@(%-%@).CD
#$,4#C,"#D(,"#,$.D,E," D#-%'0-D4@(%-%@D).D54"",&_R*
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74$#)4@@2*:,2N%$&*54.,&R*?-,*0$47-*%M*&4)@2*$,i',.#.*M%$*#-,.,*M%'$*4$#)(@,.*4$%'"&*#-).*#)C,*7,$)%&*).*
5,@%NI*

*
?-,*&$%7*)"*$,i',.#.*).*(@,4$@2*E).)5@,O*4"&*N-)@,*N,*-4E,*"%#*(4@('@4#,&*#-,*.#4#).#)(4@*.)0")M)(4"(,O*)#*
477,4$.*4.*)M*,4(-*#$4MM)(*#%*,4(-*4$#)(@,*)"($,4.,.*.@)0-#@2*5,0)"")"0*$)0-#*4M#,$*#-,*h??;=D%"@2*
#$4".)#)%"R*!#*).*4@.%*)"#,$,.#)"0*#%*"%#,*#-4#*)M*#-).*).*4*(,".%$.-)7*,E,"#O*!$4")4"*(,".%$.-)7*%MM)()4@.*
N,$,*4(#)E,@2*4&&)"0*#%*#-,)$*@).#.*%M*5@%(:,&*(%"#,"#*4.*$,(,"#@2*4.*/,5$'4$2*UV^TO*N-)(-*C,4".*
#-,.,*4$#)(@,.*N,$,*@):,@2*(,".%$,&*M%$*%"@2*4*C4##,$*%M*C%"#-.R*
*
J,*4@.%*@%(4#,&*4"*,E,"#*&'$)"0*#-,*.7$)"0*%M*UV^P*&'$)"0*N-)(-*C%$,*#-4"*UV*.,,C)"0@2*'"$,@4#,&*
4$#)(@,.*.4N*@4$0,*M4@@.*)"*#$4MM)(*j,R0RO*#-,*M%@@%N)"0*0$47-*&,7)(#.*#$4MM)(*#%*#-,*;,$.)4"*,i')E4@,"#.*%M*
Z;.2(-%@%02OZ*Z!CC4"',@*84"#OZ*ZK%"*p')H%#,OZ*4"&*Z3%.C,#)(.ZkI*

*
J,*(%".)&,$*#-).*,E,"#*'"@):,@2*#%*5,*(,".%$.-)7*5,(4'.,*4@#-%'0-*)#*-477,".*.@)0-#@2*@4#,$O*)#*).*
.)C)@4$*#%*C4"2*%#-,$*,E,"#.*4($%..*C4"2*@4"0'40,.*&'$)"0*#-,*.7$)"0*%M*UV^P*)"*N-)(-*"'C,$%'.*
'"$,@4#,&*4$#)(@,.*.4N*&$4C4#)(4@@2*&,($,4.,&*#$4MM)(*5,M%$,*$,#'$")"0*#%*"%$C4@*@,E,@.*N,,:.*@4#,$R*
?-).*N)&,.7$,4&*,E,"#*).*&%('C,"#,&*)"*>77,"&)H*KR*
*
?-,*"'C5,$*%M*$,i',.#.*M$%C*!$4"*#%*;,$.)4"*4"&*8'$&).-*J):)7,&)4.�³ 5%#-*%M*N-)(-*-4E,*
$,7%$#,&@2*5,,"*5@%(:,&*)"*#-,*74.#�³ &%*"%#*)"&)(4#,*4"2*.)0")M)(4"#*4"%C4@),.*)"*#-,*7,$)%&*M$%C*
+42*UV^T*#%*b'@2*UV^[*474$#*M$%C*N-4#*).*@):,@2*&,($,4.,&*#$4MM)(*&',*#%*#-,*-%@)&42.*4$%'"&*G%N$'9*
j4"*!$4")4"*-%@)&42*(,@,5$4#)"0*#-,*!$4")4"*G,N*f,4$k*)"*@4#,*+4$(-*UV^[I*
*

*
*
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*
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4$45)4R*
^VU*1,"*1,4'C%"#O*Z\*J42.*=4'&)*>$45)4*).*=)@,"()"0*;,%7@,*g"@)",OZ*MG4%2,+-54,%*4',"94'/O*>7$*]O*UV^TR*
-##7.I__NNNR4C",.#2R%$0_,"_@4#,.#_(4C74)0"._UV^T_VQ_\DN42.D.4'&)D4$45)4D).D.)@,"()"0D7,%7@,D%"@)",_R*
^VP*ZL).#*%M*J):)7,&)4*4$#)(@,.*(,".%$,&*)"*=4'&)*>$45)4OZ*!"#"$%&"'O*
-##7.I__,"RN):)7,&)4R%$0_N):)_J):)7,&)4IL).#a%MaJ):)7,&)4a4$#)(@,.a(,".%$,&a)"a=4'&)a>$45)4R*
^VQ*�+�D�V�V�D�Q�D�·�D���0�R�N�K�W�D�U�������:�K�D�W���L�V���:�U�R�Q�J���:�L�W�K���:�L�N�S�H�G�L�D������M*'E-0%12O*b'@*^]O*UVV[O*
-##7.I__N,5R4$(-)E,R%$0_N,5_UV^^VWV\V[VUP\_-##7I__4$(-)E,R4$45",N.R(%C_c740,d^e.,(#)%"dVe4$#)(@,dWT[^[e&d
^]eCd\e2dUVV[ R*
^VT*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*J):)7,&)4*;40,*B),N.*;,$*3%'"#$2*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$3%'"#$21$,4:&%N"R-#C`=4'&)*>$45)4R*
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*
*
J,*N,$,*45@,*#%*4((,..*4@@*J):)7,&)4*.'5&%C4)".*M$%C*%'$*(@),"#*#,.#*7%)"#*)"*=4'&)*>$45)4O*4"&*4@@*
$%'"&D#$)7*#)C,.*N,$,*N)#-)"*"%$C4@*$4"0,.I*
*

!"#$%&'
()) '

!"%&'()) ' !%*'()) '

UWPRT*C.* PVWR[*C.* ^^QU*C.*#%*4CRN):)7,&)4R%$0*

*
*
g'$*4$#)(@,D@,E,@*4"4@2.).*).*"%#*.,0C,"#,&*52*(%'"#$2O*4"&*N-)@,*#-,*@4$0,.#*.-4$,*%M*$,i',.#.*#%*
>$45)(*J):)7,&)4*(%C,*M$%C*=4'&)*>$45)4O*#-4#*.-4$,*).*%"@2*477$%H)C4#,@2*%",DM)M#-R^V[*!M*N,*N,$,*
#%*@%(4#,*@):,@2*(,".%$.-)7*,E,"#.*)"*>$45)(*J):)7,&)4O*)#*N%'@&*5,*)C7%..)5@,*N)#-%'#*4&&)#)%"4@*&4#4*
#%*&,M)")#)E,@2*4##$)5'#,*#-4#*(,".%$.-)7*#%*=4'&)*>$45)4R*X)E,"*#-,*$,.'@#.*%M*%'$*(@),"#*4"&*.,$E,$*
&4#4*4"4@2.).O*4.*%M*b'",*UV^[*N,*-4&*"%*M)$C*,E)&,"(,*#-4#*=4'&)*>$45)4*N4.*(,".%$)"0*4"2*
J):)7,&)4*&%C4)"*%$*.'5&%C4)"R*

South Korea 
�6�R�X�W�K���.�R�U�H�D�·�V���,�Q�W�H�U�Q�H�W���I�L�O�W�H�U�L�Q�J���U�H�J�L�P�H���L�V���O�D�U�J,@2*M%('.,&*%"*)#.*$,@4#)%".*N)#-*G%$#-*8%$,4*4"&*%"*
.,H'4@@2*,H7@)()#*(%"#,"#R*?-,*C4F%$)#2*%M*54"",&*N,5.)#,.*4$,*G%$#-*8%$,4"*",N.*%$04")94#)%".*%$*
.)#,.*$'"*52*G%$#-*8%$,4"*Z.2C74#-)9,$.OZ*5'#*7%$"%0$47-2*4"&*LX1?*N,5.)#,.*4$,*4@.%*N)&,@2*
54"",&R^V\*?-,* G4#)%"4@*=,('$)#2*>(#*)"*325,$.74(,*7$%-)5)#.O*4C%"0*%#-,$*#-)"0.O*Z.2C74#-)9)"0Z*
N)#-*G%$#-*8%$,4*%"@)",S*C%$,*#-4"*^VV*7,%7@,*N,$,*(%"E)(#,&*%M*#-).*($)C,*5,#N,,"*UV^U*4"&*
UV^QR^VW*�6�R�X�W�K���.�R�U�H�D�·�V���F�R�Q�V�W�L�W�X�W�L�R�Q���V�W�D�W�H�V���W�K�D�W�����Q�H�L�W�K�H�U���V�S�H�H�F�K���Q�R�U���W�K�H���S�U�H�V�V���P�D�\���Y�L%@4#,*#-,*-%"%$*
%$*$)0-#.*%M*%#-,$*7,$.%".*"%$*'"&,$C)",*7'5@)(*C%$4@,*%$*.%()4@*,#-)(.RZ^V]*?-,.,*$,.#$)(#)%".*-4E,*
5,,"*'.,&*#%*F'.#)M2*#-,*(,".%$)"0*%M*4##4(:.*404)".#*7%@)#)()4".O*.)#,.*(%"",(#,&*#%*G%$#-*8%$,4O*4"&*
�S�R�U�Q�R�J�U�D�S�K�\���V�L�W�H�V�����7�K�H���J�R�Y�H�U�Q�P�H�Q�W�·�V���G�H().)%"*#%*54"*%"@)",*04C)"0*M%$*.)H*-%'$.*,4(-*&42*M%$*
()#)9,".*2%'"0,$*#-4"*.)H#,,"*4@.%*@%%.,@2*M4@@.*'"&,$*#-).*0')&,@)",R^^V**
*

                                                
^V[*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*;40,*B),N.*;,$*J):)7,&)4*L4"0'40,*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$L4"0'40,1$,4:&%N"R-#C`>$45)(R*
^V\*Z=%'#-*8%$,4OZ*3$%40%,-54","',"6%O*>'0*[O*UV^UR*-##7.I__%7,"",#R",#_$,.,4$(-_7$%M)@,._.%'#-D:%$,4R*
^VW*!5)&R*
^V]*Z/$,,&%C*%"*#-,*G,#*UV^TI*=%'#-*8%$,4OZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_.%'#-D:%$,4R*
^^V*ZJ-2*=%'#-*8%$,4*).*$,4@@2*4"*)"#,$",#*&)".%.4'$OZ*;:%-B>949G"2,O*/,5*^VO*UV^QO*
-##7I__NNNR,(%"%C).#R(%C_5@%0._,(%"%C).#D,H7@4)"._UV^Q_VU_,(%"%C).#D,H7@4)".DPR*
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?-,*8%$,4"*3%CC'")(4#)%".*=#4"&4$&.*3%CC)..)%"*j83=3k*).*)"*(-4$0,*%M*$,0'@4#)"0*#-,*!"#,$",#O*
5'#*)"*UV^Q*#-,*;'5@)(*;$%.,('#%�U�·�V���R�I�I�L�F�H���V�H�W���X�S���D�Q���L�Q�Y�H�V�W�L�J�D�W�L�Y�H���X�Q�L�W���F�K�D�U�J�H�G���Z�L�W�K���P�R�Q�L�W�R�U�L�Q�J��
%"@)",*.@4"&,$*4"&*$'C%$.R^^^*=%'#-*8%$,4*-4.*4*-).#%$2*%M*&,M4C4#)%"*(4.,.*)"E%@E)"0*#-,*!"#,$",#S*
)"*UV^U*4*G4#)%"4@*!"#,@@)0,"(,*=,$E)(,*jG!=k*40,"#*$,C%E,&*?N)##,$*4((%'"#.*#-4#*N,$,*($)#)(4@*%M*
;$,.)&,"#*;4$:*X,'" D-2,O*N-%*N4.*$'"")"0*M%$*$,,@,(#)%"*4#*#-,*#)C,R^^U*b'.#*#N%*2,4$.*@4#,$O*h4"*
='" D82%O*4*(%".,$E4#)E,O*4##,C7#,&*#%*74..*4*@4N*#-4#*N%'@&*7$,E,"#*Z$'C%$*C%"0,$)"0Z*)"*#-,*
N4:,*%M*#-,*(47.)9)"0*%M*#-,*=,N%@*M,$$2O*N-)(-*@,M#*%E,$*PVV*7,%7@,*&,4&R^^P*h4$.-*7'").-C,"#.*M%$*
&,M4C4#)%"*,H).#*)"*=%'#-*8%$,4S*%"@)",*&,M4C4#)%"*).*7,"4@)9,&*.,E,$,@2O*N)#-*M)",.*$,4(-)"0*
sQTOVVV*A=K*4#*#)C,.R^^Q*
*
?-,*4$#)(@,D@,E,@*4"4@2.).*N,*(%"&'(#,&*$,E,4@,&*.%C,*4"%C4@),.*#-4#*(%'@&*"%#*5,*4##$)5'#,&*#%*
(-4"0, .*#%*#-,*4$#)(@,.*#-,C.,@E,.R*?-,$,*N,$,*%"@2*#N%*4"%C4@),.*#-4#*%(('$$,&*4#*477$%H)C4#,@2*

#-,*.4C,*#)C,I*ZÀA±�Z*jZ;,$)",'CZk*4"&*Z§=•µ³u¢� Z*jZ>0"%.#)().CZkI*

*

*
*
J-)@,*)#*).*)"#,$,.#)"0*#-4#*#$4MM)(*#%*5%#-*4$#)(@,.*&$%77,&*.)0")M)(4"#@2*%"*#-,*.4C,*&42O*#-,*M4(#*#-4#*
#-).*4"%C4@2*N4.*@)C)#,&*#%*#-,.,*#N%*4$#)(@,.*4"&*#-4#*#-,2*4$,*"%#*(@%.,@2*$,@4#,&*#-,C4#)(4@@2*C4:,.*
'.*&%'5#*#-4#*#-).*N4.*4*(,".%$.-)7*,E,"#R*?-,$,*N,$,*%#-,$*4"%C4@%'.*,E,"#.*M%$*.)"0@,*4$#)(@,.*

#-$%'0-%'#*%'$*4"4@2.).O*#-,*C%.#*.)0")M)(4"#*%M*N-)(-*N,$,*Z¯‰³y¯Ù±1Z*jZ6"0)",*g)@Zk*.#4$#)"0*%"*

/,5$'4$2*^]O*UV^Q*4"&*Z®ù•µZ*jZ=%"0*%M*.%"0.Zk*.#4$#)"0*%"*+42*^\O*UV^QR*

*
J,*N,$,*45@,*#%*4((,..*4@@*J):)7,&)4*7$%F,(#*.'5&%C4)".*M$%C*%'$*#,.#*@%(4#)%"*)"*=%'#-*8%$,4*N)#-*
"%*7$%5@,C.R*<,.7%".,*#)C,.*M%$*,4(-*%M*#-,*&%C4)".*N,$,*N)#-)"*#27)(4@*$4"0,.I*
*
*
*
*

                                                
^^^*Z/$,,&%C*%"*#-,*G,#*UV^TI*=%'#-*8%$,4OZ*A*%%&9G-(9)2%O*g(#*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD
",#_UV^T_.%'#-D:%$,4R*
^^U*!5)&R*
^^P*!5)&R*
^^Q*!5)&R*
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!"#$%&'
()) '

!"%&'()) ' !%*'()) '

PV^*C.* P^[R[*C.* ^UW[*C.*#%*4@.RN):)7,&)4R%$0*

*
?-,*-).#%$2*%M*$,i',.#.*M$%C*=%'#-*8%$,4*#%*5%#-*8%$,4"*4"&*6"0@).-*J):)7,&)4.*%E,$*#-,*7,$)%&*
%M*4"4@2.).*477,4$*$,0'@4$*N)#-*"%*.)0".*%M*%'#40,.I*

*
*
>.*%M*b'",*UV^[O*N,*N,$,*'"45@,*#%*M)"&*4"2*.#$%"0*,E)&,"(,*#-4#*=%'#-*8%$,4*-4.*(,".%$,&*%$*N4.*
(,".%$)"0*4"2*%M*J):)7,&)4Y.*4$#)(@,.*%$*7$%F,(#.R*

Syria 
=2$)4"*",#)9,".*,H7,$),"(,*,H#,".)E,*(,".%$.-)7*%"@)",*4$%'"&*7%@)#)(.O*C)"%$)#),.O*-'C4"*$)0-#.O*4"&*
M%$,)0"*4MM4)$.R*6H4C7@,.*%M*(,".%$,&*(%"#,"#*)"(@'&,*#-,*L%"&%"D54.,&*",N.*%'#@,#.*M/WX)&2-'/W
M*'E"-4"&*M2:'*Y-'/WM12',O*C4"2*L,54",.,*%"@)",*",N.747,$.O*N,5.)#,.*(4C74)0")"0*#%*,"&*=2$)4"*
)"M@',"(,*)"*L,54"%"O*J-4#.>77O*#-,*+'.@)C*1$%#-,$-%%&O*N,5.)#,.*#-4#*4&E%(4#,*M%$*#-,*8'$&).-*
C)"%$)#2O*4"&*#-,*,"#)$,*!.$4,@)*#%7D@,E,@*&%C4)"*ZR)@RZ*J,5.)#,.*$,@4#,&*#%*-'C4"*$)0-#.*4N4$,",..*
.'(-*4.*#-,*B)%@4#)%".*K%('C,"#4#)%"*3,"#,$*4$,*4@.%*5@%(:,&R^^T*>((%$&)"0*#%*#-,*J4@@*=#$,,#*
b%'$"4@*)"*UV^UO*%'#*%M*UOTVV*4##,C7#.*#%*E).)#*/4(,5%%:O*#N%DM)M#-.*N,$,*7,$C)##,&*4"&*#-$,,DM)M#-.*
N,$,*5@%(:,&R^^[ *3,".%$.-)7*4@.%*,H#,"&.*#%*C%5)@,*(%CC'")(4#)%"I*1@%%C5,$0*$,7%$#,&*)"*UV^U*
#-4#*4*.7,()4@*0%E,$"C,"#*'")#*:"%N"*4.*1$4"(-*UUT*-4&*%$&,$,&*=2$)4"*C%5)@,*7$%E)&,$.*#%*5@%(:*
#,H#*C,..40,.*(%"#4)")"0*N%$&.*@):,*Z$,E%@'#)%"Z*%$*Z&,C%".#$4#)%"RZ^^\ *?-,*M4(#*#-4#*5%#-*f%'?'5,*
4"&*.%C,*740,.*%"*/4(,5%%:*$,C4)"*4((,..)5@,*C4:,*4(#)E).#.*.'.7,(#*#-4#*#-,*('$$,"#*$,0)C,*).*
�W�U�\�L�Q�J���W�R���W�U�D�F�N���F�L�W�L�]�H�Q�V�·���R�Q�O�L�Q�H���D�F�W�L�Y�L�W�L�H�V�����2�W�K�H�U���V�R�F�L�D�O���P�H�G�L�D���D�S�S�O�L�F�D�W�L�R�Q�V���O�L�N�H���W�K�H���9�R�,�3���V�H�U�Y�L�F�H���6�N�\�S�H��
.'MM,$*M$%C*&).$'7#)%".*,)#-,$*&',*#%*@%N*.7,,&.*%$*)"#,$C)##,"#*5@%(:)"0*52*#-,*4'#-%$)#),.R*gE,$*
#-,*74.#*&,(4&,*4'#-%$)#),.*-4E,*&,#4)",&*-'"&$,&.*%M*!"#,$",#*'.,$.O*)"(@'&)"0*.,E,$4@*N,@@D:"%N"*
5@%00,$.*4"&*()#)9,"*F%'$"4@).#.R^^W*J):)7,&)4*)"*>$45)(*N4.*$,7%$#,&@2*5@%(:,&*M$%C*>7$)@*UVVW*'"#)@*
/,5$'4$2*UVV]O*5'#*%#-,$*@4"0'40,.*$,C4)",&*4((,..)5@,R^^] *
*

                                                
^^T*Z=2$)4I*Z/$,,&%C*%M*#-,*G,#OZ*A*%%&9G-(9)2%O*+42*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD",#_UV^T_.2$)4R*
^^[ *b,"")M,$*B4@,"#)"%DK,E$),.O*;4'@*=%"",O*4"&*G%'$*+4@4.O*ZAR=R*/)$C*>(:"%N@,&0,.*=2$)4*A.,.*!#.*X,4$*#%*1@%(:*
J,5OZ*!'//-F,*%%,-U9)*4'/O*g(#*U]O*UV^^O*-##7I__%"RN.FR(%C_#[f!PJR*
^^\ **1,"*6@0)"*4"&*B,$"%"*=)@E,$O*Z=2$)4*K).$'7#.*?,H#*+,..40,.*%M*;$%#,.#,$.*J)#-*K'5@)"D+4&,*6i')7C,"#OZ*
8/99GE%*=8)2"4%22O*/,5*^QO*UV^UO*-##7I__5@%%CR50_^)V?g6AR*
^^W*Z=2$)4I*Z/$,,&%C*%M*#-,*G,#OZ*A*%%&9G-(9)2%O*+42*UV^TO*-##7.I__M$,,&%C-%'.,R%$0_$,7%$#_M$,,&%CD",#_UV^T_.2$)4R**
^^] *Z=2$)4"*f%'#-*1$,4:*?-$%'0-*!"#,$",#*1@%(:.OZ*5!?7 O*
-##7I__NNNR(..R,#-9R(-_(%"#,"#_.7,()4@)"#,$,.#_0,.._()._(,"#,$DM%$D.,('$)#),. D.#'&),._,"_.,$E)(,._&)0)#4@D
@)5$4$2_4$#)(@,._4$#)(@,R-#C@_WWQUUR**
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A.)"0*%'$*C,#-%&%@%02*4"&*#-,*&4#4*4E4)@45@,O*4$#)(@,D@,E,@*(,".%$.-)7*N%'@&*5,*&)MM)('@#*#%*4##$)5'#,*
#%*=2$)4O*4.*>$45)(*J):)7,&)4*).*4((,..,&*-,4E)@2*M$%C*C4"2*(%'"#$),.R*J,*&)&*"%#*-4E,*4*(@),"#*#,.#*
"%&,*)"*=2$)4R*
*
g'$*4"4@2.).*%M*.,$E,$D.)&,*&4#4*&,#,(#,&*"%*.)0")M)(4"#*4"%C4@),.*)"*#$4MM)(*M$%C*=2$)4*#%*4"2*
J):)7,&)4*7$%F,(#R*G,E,$#-,@,..O*N,*(%"&'(#,&*4*C4"'4@*$,E),N*%M*>$45)(*4"&*6"0@).-*J):)7,&)4*
5,(4'.,*#-,2*4$,*#-,*C%.#*7%7'@4$*J):)7,&)4*7$%F,(#.*)"*=2$)4O*#%0,#-,$*4((%'"#)"0*M%$*
477$%H)C4#,@2*]Wm*%M*#$4MM)(R^UV*?-,*"'C5,$*%M*$,i',.#.*#%*#-,.,*J):)7,&)4*7$%F,(#.*.-%N*"%*
.)0")M)(4"#*4"%C4@),.*5,#N,,"*+42*UV^T*4"&*b'@2*UV^[I*
*

*
*
J-)@,*(,".%$.-)7*%M*#-,*!"#,$",#*).*:"%N"*#%*5,*N)&,.7$,4&*)"*=2$)4O*4"&*(,".%$.-)7*%M*J):)7,&)4*
.7,()M)(4@@2*-4.*%(('$$,&*)"*#-,*74.#O*#-,*@4(:*%M*5%#-*&4#4*4"&*4((,..*C4&,*,.#45@).-)"0*#-,*b'",*
UV^[*.#4#,*%M*J):)7,&)4*)"*=2$)4*74$#)('@4$@2*&)MM)('@#R*

Thailand 
3,".%$,&*(%"#,"#*)"*?-4)@4"&*).*.)C)@4$*#%*#-4#*%M*%#-,$*(%'"#$),.I*7%$"%0$47-2O*04C5@)"0O*4"&*
(,".%$.-)7*()$('CE,"#)%"*#%%@.*4$,*4@@*,H#,".)E,@2*5@%(:,&O^U^*5'#*#-,*(,".%$.-)7*,H#,"&.*#%*(%"#,"#*
#-4#*).*.7,()M)(4@@2*.,".)#)E,*)"*#-,*(%"#,H#*%M*?-4)@4"&R*>.*#-,$,*-4E,*5,,"*4*"'C5,$*%M*(%'7.*)"*
?-4)@4"&*)"*$,(,"#*2,4$.O*7%@)#)(4@*%77%.)#)%"*4"&*4(#)E).C*(%"#,"#*).*.#$%"0@2*.'77$,..,&O*4.*4$,*
.%C,*M%$,)0"*",N.*%'#@,#.O*.%C,*&%C,.#)(*",N.*%'#@,#.O*-'C4"*$)0-#.*(%"#,"#O*.,@,(#*4(4&,C)(*
N,5.)#,.O*4"&*/4(,5%%:*4"&*f%'?'5,*740,.*#-4#*$,@4#,*#%*(%'7.R^UU*
-
Lt., DC4F,.#uO*#-,*)".'@#*%$*&,M4C4#)%"*%M*$%24@#2O*).*4*.,$)%'.*($)C,*)"*?-4)@4"&O*4"&*-4.*@,4&*#%*4*
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4@.%*.4N*C4"2*4$#)(@,.*4($%..*C4"2*7$%F,(#.*@%.,*.)0")M)(4"#*#$4MM)(S*#-,.,*,E,"#.*N,$,*-4$&,$*#%*
,H7@4)"*4.*#-,2*&)&*"%#*4@@*5,0)"*4#*#-,*.4C,*#)C,*4"&*%M#,"*@4.#,&*M%$*N,,:.R*?%0,#-,$O*#-,*")",*&4#4*
(%@@,(#)%"*,$$%$.*4"&*#-,*.7$)"0*%M*UV^P*4((%'"#,&*M%$*4*@4$0,*"'C5,$*%M*#-,*C%.#*.)0")M)(4"#*
&%N"N4$&*4"%C4@),.*N,*N)#",..,&R*K',*#%*#-,)$*N)&,.7$,4&*"4#'$,O*N,*(%".)&,$,&*#-,C*'"@):,@2*#%*
5,*$,@4#,&*#%*(,".%$.-)7O*4"&*#-,$,M%$,*,H(@'&,&*#-,C*M$%C*#-,*$,.#*%M*%'$*4"4@2.).R*?-,.,*7,$)%&.*
4$,*%'#@)",&*)"*C%$,*&,#4)@*)"*>77,"&)H*KR*
*
>M#,$*$,C%E)"0*#-,.,*&4#,.O*N,*N,$,*@,M#*N)#-*WQR^*C)@@)%"*4"%C4@),.R*\^*C)@@)%"*N,$,*4"%C4@%'.*
)"($,4.,.*)"*#$4MM)(*jN-)(-*%'$*7)7,@)",*4@.%*&,#,(#,&*5'#*N,*%"@2*5$),M@2*$,E),N,&k*4"&*#-,*$,C4)")"0*
^PR^*C)@@)%"*4"%C4@),.*N,$,*.)0")M)(4"#*&,($,4.,.*)"*#$4MM)(R*
*
g",*C%$,*&4#,*%M*"%#,*N4.*#-,*&4#,*J):)7,&)4*(-4"0,&*%E,$*#%*h??;=*M%$*4@@*#$4MM)(R*J-)@,*#-).*
C)0-#*"%#*-4E,*#4:,"*7@4(,*.)C'@#4",%'.@2*4($%..*#-,*0@%5,O*)#*@%%:.*4.*#-%'0-*b'",*^UO*UV^T*N4.*
C%.#*(%CC%"*&4#,R*+4"2O*#-%'0-*"%#*4@@O*4$#)(@,.*.4N*.)0")M)(4"#*&$%7.*)"*#$4MM)(*4$%'"&*#-).*&4#,R*
6)0-#,,"*%M*#-,*4$#)(@,.*#-4#*.4N*#-,*.-4$7,.#*&,($,4.,.*N,$,*4$#)(@,.*M%$*E4$)%'.*('$$,"(),.*%"*
6"0@).-*J):)7,&)4I*

*



 
47 

!"#$%&'"()!**+,,'-'$'.%)/0)1'2'3+4'#))
56/7+*.,)!6/8"4).9+)1/6$4) 

 

:;<=>;=<)?@;:<@> 

*
J-)@,*N,*N,$,*'".'$,*%M*#-,*(4'.,O*4*7@4'.)5@,*,H7@4"4#)%"*C)0-#*5,*#-4#*#-,*)"M$4.#$'(#'$4@*(-4"0,*
#-4#*#-,*#$4".)#)%"*$,i')$,&*4MM,(#,&*#-,*(%@@,(#)%"*%M*#-,*$,i',.#*C,#$)(.*#%*.%C,*&,0$,,R*?-,*&4#4*
#-4#*N,*'.,&*M%$*%'$*4"4@2.).*&)&*"%#*-4E,*$,i',.#.*52*5%#.*%$*.7)&,$.*M)@#,$,&*%'#O*.%*)#*).*4@.%*
7%..)5@,*#-4#*#-,.,*4'#%C4#,&*7$%(,..,.*N,$,*'.)"0*h??;*#%*$,i',.#*4$#)(@,.*4"&*(%'@&*"%#*-4"&@,*
#-,*$,&)$,(#*#%*h??;=R*!#*(%'@&*4@.%*5,*#-,*(4.,*#-4#*.%C,*",#N%$:*%7,$4#%$.*N,$,*7,$M%$C)"0*M'@@*
h??;=*7$%#%(%@*5@%(:)"0R*J-4#,E,$*#-,*(4'.,O*7,$D7$%F,(#*$,i',.#*C,#$)(.*4@.%*.4N*4*"'C5,$*%M*
&$%7.*4$%'"&*#-,*h??;=*#$4".)#)%"R*?-,*0$47-*%M*/)F)*5,@%N*)"*#-,*=,$E,$D.)&,*K4#4*.,(#)%"*).*4*
0%%&*,H4C7@,R*
*
1,(4'.,*%'$*4$#)(@,D@,E,@*4"4@2.).*N4.*5$%:,"*%'#*52*@4"0'40,*$4#-,$*#-4"*(%'"#$2O*N,*-4E,*4*"'C5,$*
%M*$,.'@#.*#-4#*4$,*@)C)#,&*#%*4*.)"0@,*@4"0'40,O*5'#*(%'@&*7%#,"#)4@@2*$,@4#,*#%*%",*%$*C%$,*(%'"#$),.R*
/%$*,H4C7@,O*")",*(%'"#$),.*,4(-*(%"#$)5'#,*C%$,*#-4"*^m*%M*#-,*$,i',.#.*#%*6"0@).-*J):)7,&)4O*
)"(@'&)"0*(%'"#$),.*:"%N"*#%*-4E,*5@%(:,&*4$#)(@,.*)"*#-,*74.#*j,R0RO*!$4"kR^[U*?-).*C4:,.*)#*&)MM)('@#*#%*
4##$)5'#,*4"%C4@),.*#%*4"2*)"&)E)&'4@*(%'"#$2*M%$*@4"0'40,.*@):,*6"0@).-*#-4#*4$,*.7%:,"*)"*C4"2*
(%'"#$),.R*G,E,$#-,@,..O*N,*M,@#*)#*)C7%$#4"#*#%*)"(@'&,*#-,.,*4"%C4@),.*M%$*5%#-*(%C7@,#,",..*4"&*
#%*4)&*4"2*$,.,4$(-*#-4#*C42*M%@@%N*#-).*$,7%$#R*?-%'0-*N,*@%(4#,&*4"&*)"(@'&,*4*"'C5,$*%M*#-,.,*
4"%C4@),.O*N,*&)&*"%#*.7,"&*4.*C'(-*,MM%$#*)"E,.#)04#)"0*4"%C4@),.*M%$*#-,.,*@4"0'40,.R*
*
g",*,E,"#*#-4#*.#%%&*%'#*%"*6"0@).-*J):)7,&)4*N4.*4*(@'.#,$*%M*4"%C4@),.*5,0)"")"0*4$%'"&*+4$(-*
UO*UV^TR*?N,@E,*4$#)(@,.O*4@@*$,@4#,&*#%*(@%#-)"0O*.4N*#-,*C%.#*.)0")M)(4"#*&$%7.*)"*#$4MM)(*4$%'"&*#-4#*
&4#,R*?-%.,*#N,@E,*4$#)(@,.*4$,I*Z1@4":,#*.@,,7,$OZ*Z3%)"*7'$.,OZ*ZKu5'#4"#,*&$,..OZ*ZK,")C*.:)$#OZ*
ZX%00@,*F4(:,#OZ*ZX2C.@)7OZ*Zb%&-7'$.OZ*ZG)0-#.-)$#OZ*ZG)0-#N,4$OZ*Zg7,$4*(%4#OZ*Z=N)C*&)47,$OZ*
4"&*ZA"&,$.-)$#RZ*>*0$47-*%M*#-,)$*%E,$@477)"0*#)C,*.,$),.*.-%N.*#-4#*#-,*74##,$".*4$,*$,C4$:45@2*
.)C)@4$I*

*
*
X)E,"*#-,*M4)$@2*)""%('%'.*%$*4$(-4)(*"4#'$,.*%M*C4"2*%M*#-,.,*4$#)(@,.O*N,*#-)":*#-).*).*@):,@2*4*0%%&*
,H4C7@,*%M*.%C,*4'#%C4#,&*7$%(,..*(,4.)"0*%7,$4#)%".*#-4#*7$,E)%'.@2*(%"#$)5'#,&*4*@4$0,*.-4$,*%M*
$,i',.#.R*
*

                                                
^[U*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*;40,*B),N.*;,$*J):)7,&)4*L4"0'40,*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$L4"0'40,1$,4:&%N"R-#C`6"0@).-R*
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L,..*)""%('%'.*4$#)(@,.*.4N*(%$$,@4#,&*&,($,4.,.*)"*#$4MM)(*4$%'"&*#-,*5,0)"")"0*%M*b'",*UV^PR*?-).*
,E,"#*(%E,$,&*4#*@,4.#*#-,*M%@@%N)"0*4$#)(@,.I*Z/,CC,*M4#4@,OZ*Zh,$C47-$%&)#,OZ*Zh%C%.,H'4@)#2OZ*
Z84"24:'C4$)OZ*ZL45)4*C4F%$�D���������0�D�U�L�R���������3�D�Q�W�\�K�R�V�H���������3�K�D�O�O�X�V���������6�O�D�Y�R�M���å�L�æ�H�N���������7�H�V�W�L�F�O�H������
ZA"&,$04$C,"#RZ*?-,*M%@@%N)"0*0$47-*&,7)(#.*#-).*#$,"&I*

*
G%#-)"0*N4.*&).(%E,$,&*)"*#-,*-).#%$),.*%M*#-,.,*4$#)(@,.*#-4#*(%'@&*,H7@4)"*#-,)$*.'&&,"*&$%7*)"*
#$4MM)(R*
*
>$45)(*J):)7,&)4*.4N*4*"'C5,$*%M*.)0")M)(4"#*4"%C4@),.O*5'#*4M#,$*)"E,.#)04#)%"O*4*@4$0,*.-4$,*%M*
#-,.,*4"%C4@),.*N,$,*@):,@2*(4'.,&*52*J):)7,&)4*'.,$.*(-4"0)"0*4$#)(@,*#)#@,.*%$*)"#$%&'()"0*$,&)$,(#.R*
J,*&)&*)&,"#)M2*%",*(@'.#,$*%M*#-,C4#)(4@@2*$,@4#,&*4"%C4@),.R*1,0)"")"0*",4$*K,(,C5,$*WO*UV^PO*
#$4MM)(*#%*4$#)(@,.*M%$*M%'$*+)&&@,*64.#,$"*()#),.*.4N*4*i')(:*)"($,4.,*4"&*#-,"*.-4$7*4"&*.'.#4)",&*
&$%7*%MMR*?-,*M%@@%N)"0*0$47-*)@@'.#$4#,.*#-,*7-,"%C,"%"I*

*
?-,.,*()#),.*#$4".@4#,*#%O*)"*#-,*%$&,$*.-%N"*)"*#-,*0$47-Y.*@,0,"&O*Z!$5)&OZ*Z>i454OZ*Z<4C4@@4-OZ*4"&*
ZG45@'.OZ*K',*#%*$,@4#)E,@2*)""%('%'.*"4#'$,*%M*#-,*(%"#,"#*4"&*#-,*.2"(-$%")9,&*)"($,4.,*)"*#$4MM)(*
4($%..*#-,*M%'$*4$#)(@,.*#-4#*N,*(%'@&*"%#*4##$)5'#,*#%*%'#.)&,*M4(#%$.O*N,*.'.7,(#*#-).*C)0-#*5,*
$,@4#,&*#%*5%#*4(#)E)#2*$4#-,$*#-4"*(,".%$.-)7R*
*
J,*&)&*"%#*(%E,$*#-,*(%'"#$2*%M*=,$5)4O*5'#*=,$5)4"*J):)7,&)4*.4N*4*#,C7%$4$2*&$%7*)"*$,i',.#.*#%*4*
"'C5,$*%M*4$#)(@,.*#-4#*4$,*C%.#@2*$,@4#,&*#%*-'C4"*-,4@#-I*
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*
?-,*6"0@).-*,i')E4@,"#.*%M*#-,.,*4$#)(@,.O*)"*#-,*%$&,$*#-,2*4$,*0)E,"*)"*#-,*0$47-Y.*@,0,"&O*4$,*
Z3@)")(4@*&,7$,..)%"OZ*Z1$,4.#*(4"(,$OZ*ZgE'@4#)%"OZ*Z+'@#)7@,*.(@,$%.).OZ*Zh'C4"*747)@@%C4E)$'.OZ*
Z?,"*3%CC4"&C,"#.OZ*4"&*Z=7,$CRZ*G%#-)"0*)"*#-,*-).#%$),.*%M*#-,.,*4$#)(@,.*.'00,.#.*4*(4'.,*M%$*
#-).*4"%C4@2R*
*
=,HD$,@4#,&*4$#)(@,.*%"*;%$#'0',.,*J):)7,&)4*.4N*4*"'C5,$*%M*.)0")M)(4"#*&%N"N4$&*4"%C4@),.O*5'#*
#-$,,*4$#)(@,.*$,@4#,&*#%*.,H*4@@*.4N*4"%C4@),.*4#*4$%'"&*#-,*.4C,*#)C,*#-4#*(4""%#*5,*,H7@4)",&*52*
(-4"0,.*)"*J):)7,&)4*4@%",I*Z1%",(4*)"M@}E,@Z*jZ=,H*&%@@ZkO*Z3$,4C7),Z*jZ3$,4C7),*j.,H'4@*4(#kZkO*
4"&*Z=,H%*E)$#'4@Z*jZB)$#'4@*.,HZkR*?-,.,*4"%C4@),.*#%%:*7@4(,*4$%'"&*+4$(-*^O*UV^PO*4"&*4$,*.,,"*
5,@%NI*

*
*
ZX•$)4*.,H'4@Z*jZ=,H'4@*.@4"0Zk*.4N*4*.)C)@4$*4"%C4@%'.*,E,"#O*#-%'0-*C%"#-.*@4#,$*%"*g(#%5,$*^UO*
UV^PI*

*
*
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J,*M,@#*#-4#*#-%'0-*.'.7)()%'.O*#-,*.C4@@*"'C5,$*%M*4"%C4@),.*C,4"#*#-,$,*N4.*"%#*,"%'0-*
,E)&,"(,*#%*.'00,.#*(,".%$.-)7R*

Project-level Analysis 
>"%C4@2*&,#,(#)%"*%"*#-,*"'C5,$*%M*&4)@2*$,i',.#.*4#*#-,*7$%F,(#*@,E,@*#'$",&*'7*4*"'C5,$*%M*
)"#,$,.#)"0*&,($,4.,.*)"*#$4MM)(*M$%C*4*"'C5,$*%M*&)MM,$,"#*(%'"#$),.R*J,*&)&*"%#*4"4@29,*4@@*%M*#-,*
&,#,(#,&*4"%C4@),.O*5'#*N,*&)&*)"E,.#)04#,*4*"'C5,$*%M*#-,*@4$0,$*4"%C4@),.*)"*4"*,MM%$#*#%*M)"&*
7%#,"#)4@*(4'.,.R*J-)@,*(4'.4@*@)":.*4$,*-4$&*#%*,.#45@).-O*#-,$,*).*,E)&,"(,*#%*.'00,.#*#-4#*
)"4((,..)5)@)#2*(4'.,&*52*N4$O*0%E,$"C,"#4@*&,($,,O*4"&*"4#'$4@*&).4.#,$*4$,*4@@*&,#,(#45@,*)"*
J):)7,&)4Y.*&4#4R*
*
g",*%M*#-,*@4$0,.#*4"%C4@),.*%'$*4"4@2.).*'"(%E,$,&*N4.*4*&,($,4.,*)"*#$4MM)(*M$%C*f,C,"*#-4#*
@4.#,&*M%$*C%$,*#-4"*#N%*N,,:.R*/$%C*+4$(-*^^*'"#)@*+4$(-*U\O*UV^[O*$,i',.#.*M%$*>$45)(*
J):)7,&)4*N,$,*&%N"*477$%H)C4#,@2*TVm*M$%C*"%$C4@*@,E,@.R*?-,*.4C,*-%@&.*#$',*M%$*6"0@).-*
J):)7,&)4R*?-,*4"%C4@2*).*,4.)@2*E).)5@,*)"*#-,*#$4MM)(*0$47-I*

*
J,*5,@),E,*#-).*,E,"#*C)0-#*-4E,*5,,"*$,@4#,&*#%*M)0-#)"0*5,#N,,"*#-,*f,C,")*0%E,$"C,"#*4"&*$,5,@*
0$%'7.*#-4#*(%'@&*-4E,*(4'.,&*)"M$4.#$'(#'$,*%'#40,.O*#-%'0-*N,*&)&*"%#*M)"&*C,&)4*$,7%$#.*%M*.'(-*
%'#40,.R*?-).*4"%C4@2*%(('$.*4$%'"&*#-,*.4C,*#)C,*M)0-#)"0*)"#,".)M),&*)"*#-,*(%'"#$2*4.*#-,*
0%E,$"C,"#*M%$(,.*5$%:,*#-,*$,5,@.Y*.),0,*%M*?4)9O*f,C,"Y.*#-)$&*@4$0,.#*()#2R^[P*
*
?-,*<,7'5@)(*%M*#-,*3%"0%*.4N*#N%*M4)$@2*@4$0,*&,($,4.,.*)"*#$4MM)(*#%*/$,"(-*J):)7,&)4O*#-,*@4$0,.#*
$,()7),"#*%M*#-,*(%'"#$2Y.*#$4MM)(R^[Q*g"*g(#%5,$*UVO*UV^TO*4*@4$0,O*C'@#)D&42*4"%C4@2*5,04"*4$%'"&*
#-,*.4C,*#)C,*4.*7$%#,.#.*404)".#*#-,*(%'"#$2Y.*7$,.)&,"#R^[T*+%"#-.*@4#,$O*N-,"*4*7$,.)&,"#)4@*
,@,(#)%"*#%%:*7@4(,O*#-,*(%'"#$2*%$&,$,&*4*#%#4@*C,&)4*5@4(:%'#R^[[ *?-).*%'#40,*).*%5E)%'.*N-,"*
@%%:)"0*4#*4*0$47-*%M*#-,*&4#4I*

                                                
^[P*Zf,C,")*0%E,$"C,"#*04)".*0$%'"&*)"*5,.),0,&*?4)9OZ*M/-U'J%%*'O*+4$*^UO*UV^[O*
-##7I__NNNR4@F49,,$4R(%C_",N._UV^[_VP_2,C,")D0%E,$"C,"#D04)".D0$%'"&D5,.),0,&D()#2D#4)9D̂[VP^^U^V]PUTPPR-#C@R*
^[Q*ZJ):)C,&)4*?$4MM)(*>"4@2.).*<,7%$#*D*J):)7,&)4*;40,*B),N.*;,$*3%'"#$2*D*1$,4:&%N"OZ*+42*UV^[O*
-##7.I__.#4#.RN):)C,&)4R%$0_N):)C,&)4_.i')&._=i')&<,7%$#;40,B),N.;,$3%'"#$21$,4:&%N"R-#C`3%"0%*<,7RR*
^[T*L)@2*8'%O*Z3%"0%*1$4994E)@@,*).*)"*4"*'7$%4$*404)".#*)#.*N%'@&D5,*7$,.)&,"#DM%$D@)M,OZ*X)'*,J O*g(#*UVO*UV^TO*
-##7I__i9R(%C_TUWT^[_(%"0%D).D)"D4" D'7$%4$D404)".#D)#.DN%'@&D5,D7$,.)&,"#DM%$D@)M,_R*
^[[ *Z3%"0%*)"*C,&)4*5@4(:%'#*M%$*7$,.)&,"#)4@*,@,(#)%".OZ*M/-U'J%%*'O*+4$*UVO*UV^[O**
-##7I__NNNR4@F49,,$4R(%C_",N._UV^[_VP_(%"0%DC,&)4D5@4(:%'#D7$,.)&,"#)4@D,@,(#)%".D̂[VPUVVQQVQ^UPWR-#C@R*
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*
'
>*.)C)@4$*#4(#)(*.,,C.*#%*-4E,*5,,"*'.,&*52*#-,*0%E,$"C,"#*%M*3-4&*)CC,&)4#,@2*4M#,$*#-,)$*
7$,.)&,"#)4@*,@,(#)%".*%"*>7$)@*^VO*UV^[I^[\ *
*

*
*
G4#'$4@*&).4.#,$.*@):,@2*4((%'"#,&*M%$*4*@4$0,*"'C5,$*%M*#$4MM)(*4"%C4@),.*&,#,(#,&*52*%'$*4@0%$)#-C.R*
;,$-47.*#-,*@4$0,.#*"4#'$4@*&).4.#,$*#-4#*N4.*.,,"*)"*#-,*&4#4*N4.*#-,*,4$#-i'4:,*(,"#,$,&*",4$*
84#C4"&'O*G,74@*%"*>7$)@*UQO*UV^TR*?-,*,4$#-i'4:,*(4'.,&*,H#,".)E,*&4C40,*)"*#-,*(47)#4@O*.'$,@2*
:"%(:)"0*%'#*!"#,$",#*4((,..*4@%"0*N)#-*7%N,$*#%*4*.)0")M)(4"#*7,$(,"#40,*%M*#-,*7%7'@4#)%"R^[W*?-,*
%'#40,*4"&*#-,*$,(%E,$2*(4"*5,*.,,"*#%N4$&*#-,*@,M#*.)&,*%M*#-,*M%@@%N)"0*0$47-I*

*
*

                                                
^[\ *Z!"#,$",#*('#*)"*3-4&*4M#,$*#,".,*7%@@.OZ*0%12^_O*>7$*^^O*UV^[O*-##7I__NNNR",N.UQR(%C_>M$)(4_G,N._)"#,$",#D('#D
)"D(-4&D4M#,$D#,"., D7%@@.DUV^[VQ^R̂*
^[W*6@@,"*14$$2O*Z64$#-i'4:,*K,E4.#4#,.*G,74@O*8)@@)"0*+%$,*?-4"*^O]VVOZ*0%1-]9*#-;"G%2O*>7$*UTO*UV^TO*
-##7I__NNNR"2#)C,.R(%C_UV^T_VQ_U[_N%$@&_4.)4_",74@D,4$#-i'4:, D:4#C4"&'R-#C@ca$dVR*
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X'4C*4"&*/)F)*5%#-*,H7,$),"(,&*#27-%%".*#-4#*N,$,*@):,@2*#-,*(4'.,.*%M*&).#)"(#*&$%7.*)"*#$4MM)(*%"*
+42*^TO*UV^T*4"&*/,5$'4$2*UVO*UV^[O*$,.7,(#)E,@2I^[] ^\V*
*

*
'
?-,*@4$0,*&$%7*)"*#$4MM)(*#-4#*477,4$.*)"*#-,*@,M#*%M*#-,*/)F)*0$47-*4$%'"&*#-,*C)&&@,*%M*b'",*UV^T*
(%)"()&,.*N)#-*J):)7,&)4Y.*.N)#(-*#%*h??;=D%"@2*&,@)E,$2R*
*
/)"4@@2O*#$4MM)(*M$%C*?'$:C,").#4"*.4N*4*"'C5,$*%M*@4$0,*4"%C4@),.*#-4#*N,*M%'"&*&)MM)('@#*#%*
,H7@4)"R*?-,.,*4"%C4@%'.*,E,"#.*5,04"*%"*b'@2*U[O*UV^TO*/,5$'4$2*UPO*UV^[O*4"&*+4$(-*U\O*UV^[I*

*

Client-side Analysis 
!"*4&&)#)%"*#%*#-,*$,.'@#.*4@$,4&2*&,.($)5,&*45%E,O*N,*N,$,*45@,*#%*4((,..*4@@*J):)7,&)4*7$%F,(#.*)"*
$,4.%"45@,*4C%'"#.*%M*#)C,*M$%C*",#N%$:*@%(4#)%".*)"*#-,*M%@@%N)"0*(%'"#$),.I*>@0,$)4O*>$C,")4O*
>9,$54)F4"O*14"0@4&,.-O*1,@4$'.O*1$49)@O*1'@04$)4O*34C5%&)4O*34"4&4O*39,(-*<,7'5@)(O*h%"0*8%"0O*
h'"04$2O*!"&)4O*!.$4,@O*!#4@2O*b%$&4"O*8'N4)#O*82$029.#4"O*L,54"%"O*+4@42.)4O*+%@&%E4O*+%$%((%O*
G,#-,$@4"&.O*;4@,.#)",O*=%'#-*>M$)(4O*=74)"O*?'$:,2O*A:$4)",O*4"&*#-,*A")#,&*>$45*6C)$4#,.R*

                                                
^[] *Z<,.)&,"#.*?4:,*=-,@#,$*4.*?27-%%"*;,@#.*X'4C*J)#-*J)"&.O*<4)"OZ*08I-0%12O*+42*^TO*UV^TO*
-##7I__NNNR"5(",N.R(%C_",N._N%$@&_$,.)&,"#.D#4:,D.-,@#,$D#27-%%"D7,@#.D0'4CDN)"&.D$4)"D"PT]]^^ R*
^\V*8,E)"*3%"@%"O*b%.-'4*1,$@)"0,$*4"&*<4@7-*6@@).O*Z!"*/)F)O*^\*&,4&*M$%C*YC%".#,$Y*32(@%",*J)".#%"S*.(-%%@.*.-'##,$,&*
M%$*4*N,,:OZ*I00 O*/,5*UUO*UV^[O*-##7I__NNNR(""R(%C_UV^[_VU_U^_4.)4_M)F)D#$%7)(4@D(2(@%",DN)".#%"R*
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Next Steps and Conclusions 
?-).*$,7%$#*).*74$#*%M*4*@4$0,$*7$%F,(#*4)C,&*4#*@%(4#)"0*#-,*0@%54@*5%'"&4$),.*%M*4((,..*#%*J):)7,&)4R*
g",*%M*#-,*N,4:",..,.*%M*#-,*M%$C4#*).*#-4#*$,7%$#.*4$,*)"-,$,"#@2*@%(:,&*)"*#)C,*N-)@,*#-,*!"#,$",#*
(,".%$.-)7*@4"&.(47,*(%"#)"',.*#%*(-4"0,R*?%*(%C7@,C,"#*#-).*$,7%$#*)"*N42.*#-4#*&%*"%#*-4E,*#-,*
.4C,*&$4N54(:O*N,*4$,*('$$,"#@2*'"&,$#4:)"0*#N%*,MM%$#.I*(%"#)"',&*(@),"#D.)&,*4E4)@45)@)#2*
C%")#%$)"0*4"&*(%"#)"',&*.,$E,$D.)&,*&4#4*C%")#%$)"0R*3@),"#D.)&,*C%")#%$)"0*%M*J):)7,&)4Y.*
7$%F,(#.*N)@@*(%"#)"',*4.*@%"0*4.*$,.%'$(,.*4@@%NR*!"*#-,*.-%$#*#,$CO*)#*).*&',*#%*,H74"&*4.*",N*
E4"#40,*7%)"#.*4$,*.(-,&'@,&*#%*(%C,*%"@)",*)"*#-,*@4##,$*-4@M*%M*UV^[*#-4#*N,$,*"%#*4E4)@45@,*&'$)"0*
#-,*N$)#)"0*%M*#-).*$,7%$#R*=,$E,$D.)&,*C%")#%$)"0*%M*#-,*@,E,@.*%M*#$4MM)(*M$%C*E4$)%'.*(%'"#$),.*#%*
J):)7,&)4Y.*@4"0'40,*7$%F,(#.*N)@@*(%"#)"',*)"*#-,*C,&)'CD#,$C*4"&*.)0")M)(4"#*4"%C4@),.*N)@@*5,*
5$%'0-#*#%*#-,*4##,"#)%"*%M*#-,*J):)C,&)4*/%'"&4#)%"R*+4"'4@*4"4@2.).*4"&*)"E,.#)04#)%"*%M*#-,*
&,#,(#,&*4"%C4@),.*M%$*#-,*7'$7%.,*%M*)"M%$C)"0*#-,*J):)C,&)4*/%'"&4#)%"*%M*7%#,"#)4@*(,".%$.-)7*
N)@@*"%#*(%"#)"',*4.*#-,*7$%(,..*).*('$$,"#@2*)"#,".)E,*)"*#,$C.*%M*5%#-*#)C,*4"&*$,.%'$(,.R*
*
J,*5,@),E,*#-4#*N)#-*.'77%$#*4"&*M'$#-,$*&,E,@%7C,"#O*#-,*7$%(,..*%M*&,#,(#)"0*(,".%$.-)7*4"&*
%#-,$*%'#40,*,E,"#.*M$%C*J):)7,&)4*&4#4*(%'@&*5,*M'$#-,$*4'#%C4#,&*4"&*.)0")M)(4"#@2*)C7$%E,&R*J,*
-4E,*4*"'C5,$*%M*)&,4.*)"*#-).*E,)"O*.%C,*%M*N-)(-*(%'@&*@,E,$40,*,H).#)"0*J):)7,&)4*$,.,4$(-R^\^ *
*
J-)@,*%'$*7$%(,..*&%,.*"%#*2,#*.(4@,*#%*#-,*M'@@*.)9,*%M*J):)7,&)4O*N,*5,@),E,*#-4#*%'$*C'@#)C%&4@*
C,#-%&%@%02�³ 4"&*4"%C4@2*&,#,(#)%"*)"*74$#)('@4$�³ -4.*$,4@O*&,C%".#$45@,*E4@',*#%*4*"'C5,$*%M*
(%CC'")#),.R*/)$.#O*N,*-%7,*#-4#*#-,*$,.,4$(-*)"*#-).*$,7%$#*-4.*.%C,*'#)@)#2*#%*#-,*J):)C,&)4*
/%'"&4#)%"*)"*#-,)$*,MM%$#.*#%*C4:,*4@@*:"%N@,&0,*M$,,@2*4E4)@45@,*#%*,E,$2*7,$.%"R*=,(%"&O*)"*#-,*
7$%(,..*%M*&%)"0*#-).*$,.,4$(-O*N,*-4E,*($,4#,&*4*&4#4.,#*%M*4"%C4@),.*)"*$,i',.#*#$4MM)(*#%*4*.,@,(#*
"'C5,$*%M*)"&)E)&'4@*4$#)(@,.R*?-).*&4#4.,#*).*@):,@2*'.,M'@*)"*4".N,$)"0*$,.,4$(-*i',.#)%".*4$%'"&*
J):)7,&)4*)#.,@MO*5'#*)#*4"&*%#-,$.*@):,*)#*(%'@&*5,*'.,&*#%*4".N,$*i',.#)%".*4$%'"&*.)"0'@4$*4"&*
.)0")M)(4"#*,E,"#.*)"*#-,*&,C4"&*M%$*.7,()M)(*7),(,.*%M*:"%N@,&0,R*J,*N)@@*7'5@).-*%'$*0,",$4#,&*
&4#4.,#*4"&*%7,"*.%'$(,*%'$*4"%C4@2*&,#,(#)%"*7)7,@)",R^\U*?-)$&O*N)#-*J):)7,&)4Y.*E4.#*.)9,*4"&*
C)@@)%".*%M*&4)@2*$,i',.#.O*#-,*J):)C,&)4*/%'"&4#)%"*-4.*4"*)"($,&)5@,*E4"#40,*7%)"#*#%*N)#",..*
,E,"#.*4$%'"&*#-,*!"#,$",#*5,2%"&*,E,"*#-,*.(%7,*%M*)#.*%N"*@4$0,*7$%F,(#.R*J,*-4E,*.-%N"*#-4#*
J):)7,&)4Y.*&4#4*(4"*5,*'.,&*#%*&).(%E,$*4"&*#$4(:*!"#,$",#*.-'#&%N".*4"&*5$%4&,$*%'#40,.*4$%'"&*
#-,*N%$@&R*!M*&,E,@%7,&*)"#%*4*7'5@)(@2*4((,..)5@,*$,.%'$(,O*#-).*(%'@&*5,*4*#$,C,"&%'.*&4#4*.%'$(,*
M%$*#-%.,*)"#,$,.#,&*)"*!"#,$",#*4((,..)5)@)#2*)..',.R*
*
J-)@,*.%C,*%M*#-,*$4N*&4#4*C)0-#*5,*&)MM)('@#*#%*7'5@).-*)"*4*N42*#-4#*.#)@@*7$,.,$E,.*7$)E4(2O*
7'5@).-)"0*#-,*4"%C4@),.*&,#,(#,&*)"*J):)7,&)4Y.*&4#4*-4.*M4$*M,N,$*7$)E4(2*(%"(,$".R*>.*%'#@)",&*

                                                
^\^ */%$*,H4C7@,O*&,#,$C)")"0*#-,C4#)(*(@'.#,$.*%M*4"%C4@),.*(%'@&*5,*4)&,&*52*.%C,*%M*#-,*.,C4"#)(*4"4@2.).*$,.,4$(-*
#-4#*-4.*5,,"*&%",*%$*).*4(#)E,@2*%"0%)"0*j,R0R*
-##7.I__C,#4RN):)C,&)4R%$0_N):)_<,.,4$(-IJ):)7,&)4aG4E)04#)%"aB,(#%$.*%$*
-##7.I__C,#4RN):)C,&)4R%$0_N):)_<,.,4$(-I!"E,.#)04#)"0a=,C4"#)(aG4E)04#)%"a%"aJ):)7,&)4kR*
^\U*?-,*%7,"*.%'$(,&*4"%C4@2*&,#,(#)%"*7)7,@)",*.%M#N4$,*).*4E4)@45@,*4#*-##7.I__0)#-'5R(%C_5,$:C4"(,"#,$_-,:44"%CR*
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45%E,O*4"%C4@),.*4#*5%#-*#-,*4$#)(@,*4"&*7$%F,(#*@,E,@*(%'@&*.#)@@*-4E,*,H#$4%$&)"4$2*E4@',*#%*
$,.,4$(-,$.O*4&E%(4#,.O*7%@)#)(4@*.(),"#).#.O*.%()%@%0).#.O*C,&)4*4"&*(%CC'")(4#)%"*.(-%@4$.O*
&,E,@%7,$.*%M*()$('CE,"#)%"*#,(-"%@%0),.O*7%@)(2C4:,$.O*4"&*%#-,$.R*?-,*0,",$4#)%"*4"&*7'5@)(4#)%"*
%M*#-).*&4#4*N%'@&*4@.%*5,*4*M)",*4&&)#)%"*#%*#-,*J):)C,&)4*/%'"&4#)%"Y.*C)..)%"*#%*4(('C'@4#,*4"&*
.-4$,*:"%N@,&0,R*
*
?-).*)"M%$C4#)%"*(%'@&*4@.%*-,@7*4@,$#*#-,*N%$@&*%M*#-%.,*)"#,$M,$)"0*N)#-*#-,*J):)C,&)4*
/%'"&4#)%"Y.*C)..)%"R*>.*%M*b'",*UV^[O*)#*477,4$.*3-)"4O*?-4)@4"&O*4"&*A95,:).#4"*4$,*4@@*@):,@2*
)"#,$M,$)"0*N)#-*%$*(%C7@,#,@2*(,".%$)"0*.%C,*74$#*%M*J):)7,&)4R*?-,*,E)&,"(,*N,*(%@@,(#,&*.'00,.#.*
#-4#*)"*,4(-*(4.,O*#-,*(,".%$.-)7*).*@)C)#,&*#%*4*.)"0@,*7$%F,(#*j3-)",.,O*f)&&).-O*4"&*A95,:*
J):)7,&)4.O*$,.7,(#)E,@2kR*J-)@,*(%@@,(#)E,@2*#-,.,*7$%F,(#.*(%"#4)"*C%$,*#-4"*%",*C)@@)%"*4$#)(@,.O^\P*
(%".)&,$)"0*#-,*N)&,.7$,4&*'.,*%M*M)@#,$)"0*#,(-"%@%0),.*4"&*#-,*E4.#*(%E,$40,*%M*J):)7,&)4O*#-,$,*).*
('$$,"#@2*$,@4#)E,@2*@)##@,*(,".%$.-)7*%M*J):)7,&)4*0@%54@@2R*!"*M4(#O*%'$*$,.,4$(-*.'00,.#.*#-4#*%"*
54@4"(,O*#-,$,*).*@,..*(,".%$.-)7*-477,")"0*"%N*#-4"*5,M%$,*#-,*#$4".)#)%"*#%*h??;=D%"@2*(%"#,"#*
&,@)E,$2*)"*b'",*UV^TR*?-).*)")#)4@*&4#4*.'00,.#.*#-,*&,().)%"*#%*.-)M#*#%*h??;=*-4.*5,,"*4*0%%&*%",*
)"*#,$C.*%M*,".'$)"0*4((,..)5)@)#2*#%*:"%N@,&0,R*
*
>"&*#-%'0-*#-,*('$$,"#*@,E,@*%M*(,".%$.-)7*C42*5,*$,@4#)E,@2*@%NO*)"*4"*)&,4@*N%$@&O*#-,*J):)C,&)4*
/%'"&4#)%"*N%'@&*",,&*"%#*#%@,$4#,*4"2*(,".%$.-)7R*J-,"*N%$:)"0*#%N4$&*#-4#*)&,4@*N%$@&O*#-,$,*
4$,*C4"2*7$)%$)#),.*4"&*E4@',.*#%*54@4"(,R*J,*-%7,*#-4#*%'$*$,.,4$(-*-4.*7$%E)&,&*.%C,*'.,M'@*
(%"#,H#*4"&*4*"'C5,$*%M*7%..)5@,*%7#)%".*#%*(%".)&,$*4.*#-,*J):)C,&)4*/%'"&4#)%"*4&E4"(,.*)#.*
C)..)%"*)"*#-,*M'#'$,R*
* *

                                                
^\P*ZL).#*%M*J):)7,&)4.OZ*!"#"G %&"'-A9)4&',"94-K'E2O*-##7I__N):).#4#.RNCM@45.R%$0_&).7@42R7-7c#dN7R*
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Appendix A: Wikipedia Projects 
?-,*@).#*%M*#-,*U]U*J):)7,&)4*7$%F,(#.*4..,..,&*52*#-).*$,7%$#O*&,.)0"4#,&*52*#-,)$*.'5&%C4)".O*).*4.*
M%@@%N.I*
*
44O*45O*4(,O*4&2O*4MO*4:O*4@.O*4CO*4"0O*4"O*4$(O*4$O*4$9O*4.#O*4.O*4EO*42O*495O*49O*54$O*54#D.C0O*54O*5(@O*5,D
#4$4.:O*5,O*50O*5-O*5)O*5F"O*5CO*5"O*5%O*572O*5$O*5.O*5'0O*5H$O*(4O*(5:D94CO*(&%O*(,5O*(,O*(-%O*(-$O*(-O*
(-2O*(:5O*(%O*($-O*($O*(.5O*(.O*('O*(EO*(2O*&4O*&,O*&)iO*&.5O*&EO*&9O*,,O*,@O*,C@O*,"O*,%O*,.O*,#O*,'O*,H#O*M4O*MMO*
M)'DE$%O*M)O*MFO*M%O*M$7O*M$$O*M$O*M'$O*M2O*040O*04"O*04O*0&O*0@:O*0@O*0"O*0%CO*0%#O*0'O*0EO*-4:O*-4O*-4NO*-,O*-)MO*
-)O*-%O*-$O*-.5O*-#O*-'O*-2O*-9O*)4O*)&O*),O*)0O*))O*):O*)@%O*)%O*).O*)#O*)'O*F4O*F5%O*FEO*:44O*:45O*:4O*:5&O*:0O*:)O*:FO*
::O*:@O*:CO*:"O*:%)O*:%O*:$(O*:$O*:.-O*:.O*:'O*:EO*:NO*:2O*@4&O*@4O*@5,O*@5O*@,9O*@0O*@)FO*@)O*@C%O*@"O*@%O*@$(O*@#0O*
@#O*@EO*C4)O*C47D5C.O*C&MO*C0O*C-$O*C-O*C)"O*C)O*C:O*C@O*C"O*C%O*C$FO*C$O*C.O*C#O*C'.O*CN@O*C2EO*
C2O*C9"O*"4-O*"47O*"4O*"&.D"@O*"&.O*",O*",NO*"0O*"@O*""O*"%EO*"%O*"$CO*".%O*"EO*"2O*%(O*%CO*%$O*%.O*740O*
74CO*747O*74O*7(&O*7&(O*7M@O*7)-O*7)O*7@O*7C.O*7"5O*7"#O*7.O*7#O*i'O*$CO*$C2O*$"O*$%4D$'7O*$%4D#4$4O*$%O*
$',O*$'O*$NO*.4-O*.4O*.("O*.(%O*.(O*.&O*.,O*.0O*.-O*.)C7@,O*.)O*.:O*.@O*.CO*."O*.%O*.iO*.$"O*.$O*..O*.#iO*.#O*.'O*.EO*
.NO*.9@O*#4O*#,#O*#,O*#0O*#-O*#)O*#:O*#@O*#"O*#%O*#7)O*#$O*#.O*##O*#'CO*#NO*#2EO*#2O*'&CO*'0O*':O*'$O*'9O*E,(O*E,7O*E,O*
E)O*E@.O*E%O*N4$O*N4O*N%O*N''O*H4@O*H-O*HCMO*2)O*2%O*94O*9,4O*9-D(@4..)(4@O*9-DC)"D"4"O*9-O*9-D2',O*9'*
*
G%#,*#-4#*))RN):)7,&)4R%$0*j#-,*G'%.4*@4"0'40,k*(%".).#,"#@2*$,#'$",&*4*QVQ*h??;*.#4#'.*(%&,R*

 
* *
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Appendix B: Client Test Details 
?-,*M%@@%N)"0*).*#-,*@).#*%M*(%'"#$),.*M$%C*N-)(-*N,*#,.#,&*,4(-*J):)7,&)4*7$%F,(#Y.*.'5&%C4)"I*
*
>@0,$)4O*>$C,")4O*>9,$54)F4"O*14-$4)"O*14"0@4&,.-O*1,@4$'.O*1$49)@O*1'@04$)4O*34C5%&)4O*34"4&4O*
3-)"4*jU*"%&,.kO*39,(-*<,7'5@)(O*6027#O*h%"0*8%"0O*h'"04$2O*!"&)4O*!"&%",.)4O*!.$4,@O*!#4@2O*
b%$&4"O*8494:-.#4"O*8'N4)#O*82$029.#4"O*L,54"%"O*+4@42.)4O*+%@&%E4O*+%$%((%O*G,#-,$@4"&.O*
;4:).#4"O*;4@,.#)")4"*?,$$)#%$2O*<'..)4"*/,&,$4#)%"O*=4'&)*>$45)4O*=%'#-*>M$)(4O*=%'#-*8%$,4O*=74)"O*
?-4)@4"&O*?'$:,2O*A:$4)",O*A")#,&*>$45*6C)$4#,.O*A95,:).#4"O*B),#"4C*
*
?%*#,.#*M$%C*#-,.,*@%(4#)%".O*N,*74$#",$,&*N)#-*4*#-)$&D74$#2*N-%*-4.*4((,..*#%*4*"'C5,$*%M*.,$E,$.*
4$%'"&*#-,*N%$@&R*+%.#*%M*#-,.,*.,$E,$.O*4"&*4@@*#-,*.,$E,$.*'#)@)9,&*)"*#-).*$,7%$#O*N,$,*,)#-,$*(%D
@%(4#,&*.,$E,$.*%$*E)$#'4@*7$)E4#,*.,$E,$.*$,"#,&*52*%'$*74$#",$*M$%C*)"&)E)&'4@*(%C74"),.*%"*#-,*
0$%'"&*)"*,4(-*(%'"#$2R*g'$*74$#",$*.'77@),&*'.*N)#-*4"*>;!*#-4#*4@@%N,&*'.*#%*)..',*$,i',.#.*4"&*
$,#$),E,*&4#4*M$%C*,4(-*%M*#-,.,*.,$E,$.R*>@@*.#,7.*#-4#*4*#27)(4@*(@),"#*N%'@&*7,$M%$C*N,$,*
7,$M%$C,&*M$%C*#-,.,*(@),"#*.,$E,$.I*$,.%@E,*#-,*A<L*#%*!;*4&&$,..*'.)"0*4*&,.)0"4#,&*KG=*.,$E,$O*
$,i',.#*h??;*$,.%'$(,.*M$%C*#-,*$,.%@E,&*!;O*M%@@%N*4"2*h??;*$,&)$,(#.O*$,"&,$*4@@*$,#'$",&*
$,.%'$(,.*)"*4*J,58)#D54.,&*5$%N.,$O*,#(R*
*
J-)@,*#-,*>;!*4@@%N,&*'.*#%*.7,()M2*#-,*KG=*.,$E,$.*#-4#*.-%'@&*5,*'.,&*52*#-,*)"D(%'"#$2*.,$E,$.*
#%*7,$M%$C*#-,*$,i',.#O*N,*&)&*"%#*-4E,*4*@).#*%M*)"D(%'"#$2*KG=*.,$E,$.R*J-)@,*)"D(%'"#$2*%7,"*
KG=*.,$E,$.*4$,*"%#*&)MM)('@#*#%*@%(4#,O^\Q*N,*-4E,*,#-)(4@*(%"(,$".*4$%'"&*(4'.)"0*KG=*.,$E,$.*#-4#*
C42*5,*@%(4#,&*)"*7$)E4#,*-%C,.*#%*)..',*$,('$.)E,*$,i',.#.*M%$*7%#,"#)4@@2*(,".%$,&*&%C4)".R*/%$*
#-4#*$,4.%"O*N,*&)&*"%#*)"(@'&,*KG=*.,$E,$.*)"*%'$*$,i',.#.O*4"&*)".#,4&*KG=*$,.%@'#)%"*M,@@*54(:*#%*
#-,*&,M4'@#*KG=*.,$E,$.O*X%%0@,Y.*;'5@)(*KG=*jWRWRWRW*%$*WRWRQRQkR*?-).*C,4".*#-4#*4"2*(,".%$.-)7*
#-4#*N4.*%"@2*)C7@,C,"#,&*4.*KG=*#4C7,$)"0*j4.*%77%.,&*#%*!;DO*?3;DO*%$*h??;D54.,&*
(,".%$.-)7k*N%'@&*"%#*-4E,*5,,"*&,#,(#,&*52*%'$*(@),"#*#,.#.R*J-)@,*KG=*#4C7,$)"0*).*
N)&,.7$,4&O^\T*)#*).*"%#*(@,4$*-%N*%M#,"*KG=*#4C7,$)"0*).*#-,*.%@,*C,#-%&*%M*(,".%$.-)7R*!$4"O*M%$*
,H4C7@,O*'.,.*KG=*#4C7,$)"0*4.*%"@2*%",*%M*.,E,$4@*C,#-%&.R^\[ *J,*)"#,"&*#%*@%(4#,*!=;D.'77@),&*
)"D(%'"#$2*KG=*.,$E,$.*)"*#-,*M'#'$,R* *

                                                
^\Q*+'@#)7@,*.,$E)(,.*,H).#*#-4#*7$%E)&,*#-,*!;*4&&$,..*4"&*0,%0$47-)(*@%(4#)%"*%M*KG=*.,$E,$.O*,R0R*-##7.I__(,".2.R)%_*%$*
-##7.I__NNNR.-%&4"R)%_R*
^\T*=#u7-4",*1%$#9C,2,$O*ZKG=*3,".%$.-)7*jKG=*L),.k*>.*=,,"*12*<!;6*>#@4.OZ*75?BO*K,(*^^O*UV^TO*
-##7.I__@45.R$)7,R",#_+,C5,$._.#,7-4",a5%$#9C,2,$_&".D(,".%$.-)7D&".D@),.D.,," D52D4#@4.D7$%5,.R*
^\[ *=)C'$0-*>$24"*,#*4@RO*Z!"#,$",#*3,".%$.-)7*)"*!$4"I*>*/)$.#*L%%:OZ*>'0'.#*UV^PO*
-##7.I__F-4@&,$CR(%C_7'5_747,$._)$4"DM%()^PR7&MR*
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Appendix C: Likely Censored Persian Articles 
?-,*M%@@%N)"0*).*#-,*@).#*%M*4$#)(@,.*%"*;,$.)4"*J):)7,&)4*#-4#*N,*)&,"#)M),&*4.*)"($,4.)"0*)"*#$4MM)(*
.'5.#4"#)4@@2*4M#,$*J):)7,&)4Y.*#$4".)#)%"*#%*.%@,@2*h??;=I*
*

62.$-7"' 8&97$5:'8;<$=%7"&.'

�6�³�ç�Ÿ�B�µ�¯�ó�ã�•*
�•�­�Ó�6�³�ó�ß*
�Ö�‘�Á�6�ç�¯ *

�Ý�‘�ì�ã*
���Ž�·�B�±�0�³*

�å�—�6�·�í�­�Ó*
�±�0�³�B�•�Ì�ç�»*
�6�³�ç�Ÿ�B�6�4�—�§�ó�4�ç�•�­�‘*
�6�ã�—�Ž�§�B�©�ã�£�ã�B�©�ó�³*
�å�Ž�—�³�!�B�-�í�ç�B�6�ç�Ž�ë�©�B�.�ó�­�£�—*
�6�ë�•�í�§�­�Ž�3�©�Ž�ó*
�6�ã�ü�³�•�B�•�ü�Ø�ç�•�B�å�•�­�•�©�³�Ž�!�B�é�Ž�!�³*
�6�³�ç�Ÿ�B�¯�í�Ž�Ÿ�—*

�ê�ç�—�§�é�Ž�3*
�µ�ó�û�•�í*
�5�­�í�ç�B�Ì�©�‘�Ë*
�6�ã�ü�³�•�B�•�ü�Ø�ç�•�B�å�ó�©�ë�Ž�Ÿ�ã�B�å�Ž�ã�¯�Ž�³*
�¯�­�Ž�‘�ã�B�å�í�ó�ç�Ž�£�í�­�B�Ê�ã�Ÿ�ã*

�6�‘�5�©�±�•�á�• *
�6�ã�ü�³�•�B�å�•�­�ó�•�B�•�/�­�Ž�·�ã�B�ê�ì�‘�Ÿ*
�6�Ÿ�ç�3�B�­�‘�/�•*
�Ž�—�Ž�ã�í�³*

=,H*
3'"")@)"0'. *
?$)54&).C*
B40)"4*
=,Ha.-%7*
;$%.#)#'#)%"*
=,Ha)"&'.#$2*
=,H'4@a4$%'.4@*
+%-4CC4&a8-4#4C)*
6$%#)(a@4(#4#)%"*
=,H'4@aM,#).-).C*
>$C2a%Ma#-,aX'4$&)4".a%Ma#-,a!.@4C)(a<,E%@'
#)%"*
<47,*
3)$('C().)%"a.(4$*
='5@)C4#)%"aj7.2(-%@%02k*
>5&%@@4-aG%'$)*
+%F4-,&)"a%Ma#-,a!.@4C)(a<,E%@'#)%"ag$04")94
#)%"*
>..%()4#)%"a%Ma3%C54#4"#a3@,$)(.*
1K=+ *
!.@4C)(a!$4"a;4$#)()74#)%"a/$%"#*
>:54$aX4"F)*
='C4#4*

*
J,*$,E),N,&*,4(-*%M*#-,.,*4$#)(@,.*M%$*,&)#.*)"*#-,)$*-).#%$2*#-4#*(%'@&*,H7@4)"*4"*)"($,4.,*)"*#$4MM)(*
j.'(-*4.*4*C%$,*7%7'@4$*4$#)(@,*0,##)"0*$,#)#@,&k*4"&*M%'"&*"%#-)"0*)"*,4(-*(4.,R*J,*&)&*"%#*
'"&,$.#4"&*#-,*4$#)(@,*-).#%$2*%M*Z�±�0�³�B�•�Ì�ç�»Z*jZ=,Ha)"&'.#$2ZkO*M%$*N-)(-*N,*-4&*-).#%$)(4@*$,i',.#*
&4#4*0%)"0*54(:*2,4$.O*5'#*N-%.,*-).#%$2*.-%N,&*4$#)(@,*($,4#)%"*)"*/,5$'4$2*%M*UV^[R^\\ *?-,*
J):)7,&)4*@%0*&)&*"%#*.-%N*4"2*7$)%$*&,@,#)%".*%M*#-,*4$#)(@,R^\W*
*

                                                
^\\ *Z�±�0�³���•�Ì�ç�»OZ*?%*2"'4-!"#"$%&"'O*-##7.I__M4RN):)7,&)4R%$0_N_)"&,HR7-7c#)#@,d �±�0�³�B�•�Ì�ç�»e 4(#)%"d-).#%$2R*
^\W*Z�6�ã�í�ã�Ë���5�Ž�ë�ê�ë�Ž�ó�³���á�Ž�ã�—OZ*?%*2"'4-!"#"$%&"'O*-##7.I__M4RN):)7,&)4R%$0_N_)"&,HR7-7c#)#@,d �é�+�ó�ímP>�ê�ë�Ž�ó�³
�Ž�ëe #27,de '.,$ de 740,d �±�0�³�B�•�Ì�ç�»R*
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Appendix D: Dates with Widespread Anomalies 
?-,*M%@@%N)"0*#)C,*.74".*N,$,*(%".)&,$,&*@):,@2*&4#4*(%@@,(#)%"*,$$%$.O*4"&*N,$,*#-,$,M%$,*,H(@'&,&*
M$%C*4"4@2.).R*!"*,4(-*%M*#-,.,*#)C,*$4"0,.O*#$4MM)(*#%*C4"2*4$#)(@,.*4($%..*C4"2*7$%F,(#.*M,@@*#%*9,$%*
%$*",4$*9,$%*5,M%$,*$,#'$")"0*#%*"%$C4@*@,E,@.I*
*

�€ UV^D̂̂UD̂W*#-$%'0-*UV^^D̂UDUQ*
�€ UV^PDVPDUW*#-$%'0-*UV^PDVTDV *̂
�€ UV^PDV\DU^*#-$%'0-*UV^PDV\DUQ*
�€ UV^PD̂VDU^*#-$%'0-*UV^PD̂VDUQ*
�€ UV^QDV D̂VU*#-$%'0-*UV^QDV D̂V[*
�€ UV^QD̂UDV^*#-$%'0-*UV^QD̂UDVQ*
�€ UV^QD̂UD̂]*#-$%'0-*UV^QD̂UDUT*
�€ UV^TDVTDVT*#-$%'0-*UV^TDVTDV]*
�€ UV^TD̂^D̂T*#-$%'0-*UV^TD̂^D̂] *

*
*
K'$)"0*#-,*.7$)"0*%M*UV^PO*4*74$#)('@4$*#27,*%M*4"%C4@2*$,('$$,&*4($%..*C4"2*#-%'.4"&.*%M*4$#)(@,.*
4($%..*4#*@,4.#*PQ*&)MM,$,"#*J):)7,&)4*7$%F,(#.R*?-,*4"%C4@2*)#.,@M*(%".).#,&*%M*4*0$%'7*%M*.,,C)"0@2*
'"$,@4#,&*4$#)(@,.*M$%C*4*.)"0@,*7$%F,(#*.)C'@#4",%'.@2*@%.)"0*4*.)0")M)(4"#*4C%'"#*%M*#$4MM)(R*>M#,$*
.%C,*4C%'"#*%M*#)C,O*'.'4@@2*5,#N,,"*M%'$*4"&*#,"*N,,:.O*,4(-*4$#)(@,*N%'@&*$,#'$"*#%*"%$C4@*
@,E,@.R*!")#)4@@2*#-%'0-#*#%*5,*#$',*4"%C4@),.O*4"%C4@),.*M%@@%N)"0*#-).*74##,$"*7$%E,&*#%*5,*.%*
N)&,.7$,4&*#-4#*)#*N4.*&,,C,&*-)0-@2*'"@):,@2*#-,2*N,$,*4@@*(4'.,&*52*(@),"#D.)&,*,E,"#.R**
*
J,*)&,"#)M),&*4"%C4@),.*#-4#*M)#*#-).*74##,$"*M%$*4$#)(@,.*N)#-)"*#-,*M%@@%N)"0*7$%F,(#.I*50O*5.O*(.O*&4O*
&,O*,@O*,"O*,.O*M)O*M$O*-,O*-$O*-'O*)&O*)#O*F4O*@#O*@EO*C.O*"@O*"%O*7@O*7#O*$%O*$'O*.-O*.:O*.@O*.EO*#-O*#$O*':O*E)O*4"&*
9-R*?-,*.#4$#*#)C,.*%M*#-,.,*4"%C4@),.*4$,*C%.#@2*(%"(,"#$4#,&*)"*#-,*7,$)%&*M$%C*+4$(-*UW*#-$%'0-*
+42*^O*UV^PO*4"&*#-).*7,$)%&*%M*#)C,*N4.*#-,$,M%$,*%C)##,&*M$%C*M'$#-,$*4"4@2.).R*6H4C7@,.*%M*#-,.,*
4"%C4@),.*M$%C*=74").-*4"&*>$45)(*J):)7,&)4*M%@@%NI*
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*
>*.-%$#,$*5'#*.)C)@4$*,E,"#*477,4$.*#%*-4E,*#4:,"*7@4(,*)"*C)&Db'",*UV^PR*?-).*7,$)%&*N4.*"%#*
%C)##,&*M$%C*4"4@2.).O*5'#*,E,"#.*M$%C*#-).*7,$)%&*N,$,*0)E,"*C%$,*.($'#)"2R*
*
>*"'C5,$*%M*&4#,.*.4N*N)&,.7$,4&*4"%C4@),.*#-,$,*N,$,*-4$&,$*#%*(@4..)M2O*5'#*&)&*"%#*477,4$*
$,@4#,&*#%*(,".%$.-)7R*>"%C4@),.*#-4#*%(('$$,&*%"*%$*4$%'"&*#-,.,*&4#,.*N,$,*(%".)&,$,&*@,..*@):,@2*
#%*5,*&',*#%*(,".%$.-)7O*4"&*C%$,*@):,@2*#%*5,*74$#*%M*#-,*'"&,$@2)"0*,E,"#*(4'.)"0*N)&,.7$,4&*
4"%C4@),.R*A"#)@*#-,*C4"'4@*$,E),N*%M*4"%C4@),.*M%$*C4"2*7$%F,(#.*-4&*#4:,"*7@4(,*4"&*#-,*($%..D
7$%F,(#*"4#'$,*%M*#-,.,*,E,"#.*N,$,*'"(%E,$,&O*C4"2*%M*#-,.,*,E,"#.*N,$,*(%".)&,$,&*7%..)5@,*
5@%(:)"0*,E,"#.R*/%$*)".#4"(,O*.#4$#)"0*4$%'"&*G%E,C5,$*]O*UV^PO*4$#)(@,.*4($%..*4*N)&,*"'C5,$*%M*
7$%F,(#.*.4N*&).#)"(#*&$%7.*)"*#$4MM)(R*!"#,$,.#)"0@2O*4"&*.%*M4$*)",H7@)(45@2O*C%.#*j#-%'0-*"%#*4@@k*%M*
#-,.,*4$#)(@,.*(%"#4)",&*47%.#$%7-,.*)"*#-,)$*#)#@,.I*

*
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6"0@).-*J):)7,&)4*.4N*-)0-@2*.)0")M)(4"#*&$%7%MM.*@):,*#-%.,*)@@'.#$4#,&*45%E,*)"*4#*@,4.#*PU*4$#)(@,.*
(%"#4)")"0*47%.#$%7-,.*)"*#-,*#)#@,R*g",*M4(#*#-4#*%M#,"*C4&,*#-).*,E,"#*477,4$*$,@4#,&*#%*(,".%$.-)7*
N4.*#-4#*)"*C4"2*@4"0'40,.O*#-,*4$#)(@,.*C%.#*@):,@2*#%*(%"#4)"*47%.#$%7-,.*)"*#-,*#)#@,*4$,*%M#,"*
$,@4#,&*#%*!.@4CI*

*
*
1,0)"")"0*4$%'"&*K,(,C5,$*]O*UV^P*4"&*7,4:)"0*4$%'"&*K,(,C5,$*^UO*UV^PO*C%$,*#-4"*^\T*
4$#)(@,.*M$%C*U\*&)MM,$,"#*7$%F,(#.*.4N*.)0")M)(4"#*4"&*.'.#4)",&*&,($,4.,.*)"*#$4MM)(R*+4"2*%M*#-,*
�D�U�W�L�F�O�H�V���Z�H�U�H���I�R�U���V�L�Q�J�O�H���O�H�W�W�H�U�V�������$���������3�������������������Ð���������D�Q�G���D�W���O�H�D�V�W���V�L�[���S�U�R�M�H�F�W�V���V�D�Z���V�L�J�Q�L�I�L�F�D�Q�W���G�U�R�S�V���I�R�U��
#-,*4$#)(@,*ZX%ZI**

*
J-)@,*#-,$,*N,$,*&,M)")#,@2*74##,$".*)"*#-,*4$#)(@,.*#-4#*.4N*.)0")M)(4"#*&$%7.O*)#*7$%E,&*&)MM)('@#*#%*
4##$)5'#,*#-,*74##,$"*#%*4"2*.)"0@,*(4'.,R*
*
g(#%5,$*^[O*UV^Q*N4.*#-,*7,4:*%M*4"%#-,$*.,#*%M*4"%C4@),.R*J-)@,*#-).*,E,"#*#%%:*7@4(,*M%$*4#*@,4.#*
^Q*J):)7,&)4*7$%F,(#.O*b474",.,*4"&*!"&%",.)4"*J):)7,&)4.*N,$,*#-,*7$%F,(#.*N)#-*#-,*C%.#*4MM,(#,&*
4$#)(@,.R*G%*(@,4$*$,@4#)%".-)7*%$*74##,$".*,H).#,&*4C%"0*#-,*4$#)(@,.I*

*
*
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Appendix E: Article Analysis Methods In-Depth*

>.*4*C,#-%&*%M*)"M,$$)"0*7%#,"#)4@*(,".%$.-)7*C%#)E4#)%"*4"&*7$%E)&)"0*(%"#,H#O*N,*.,#*%'#*#%*
)&,"#)M2*4$#)(@,.*#-4#*-4&*5,,"*5@%(:,&*)"*#-,*74.#R*!"*#-).*)&,4Y.*%$)0)"4@*)#,$4#)%"O*N,*7@4"",&*%"*
&,#,(#)"0*&%N"N4$&*4"%C4@),.*)"*#-,*"'C5,$*%M*$,i',.#.*7,$*&42*M$%C*,4(-*(%'"#$2*#%*,4(-*
J):)7,&)4*4$#)(@,*M%$*4.*M4$*54(:*4.*#-,*-).#%$)(4@*&4#4*N%'@&*4@@%NR*?-,*-27%#-,.).*N4.*#-4#*M4.#O*
&$4C4#)(*&$%7.*)"*#-,*"'C5,$*%M*$,i',.#.*M%$*4"*4$#)(@,*&%*"%#*%(('$*4.*%$04")(*#$4MM)(*74##,$".S*
$4#-,$O*#-,2*C'.#*5,*#-,*7$%&'(#*%M*,E,"#.*#-4#*.,$E,*#%*C%E,*$,i',.#.*,@.,N-,$,*%$*#,$C)"4#,*#-,*
$,i',.#.*4@#%0,#-,$R*g'$*-%7,*N4.*#-4#*52*@%(4#)"0*#-,.,*&$%7.*)"*#$4MM)(O*N,*N%'@&*-4E,*4*-,'$).#)(*
M%$*@%(4#)"0*@):,@2*(,".%$.-)7*,E,"#.R*
*
J,*.#4$#,&*%'$*4"4@2.).*52*($,4#)"0*4*M'@@*@).#*%M*4@@*4$#)(@,.*4($%..*4@@*@4"0'40,.*#-4#*(%'@&*7%#,"#)4@@2*
5,*#,.#,&*M%$*4"%C4@),.R*J,*M)$.#*4..,C5@,&*4*@).#*%M*4@@*J):)7,&)4*7$%F,(#.O*N-)(-*$,.'@#,&*)"*U]U*
&).#)"(#*7$%F,(#.R^\] */%$*,4(-*%M*#-,.,*7$%F,(#.O*N,*&%N"@%4&,&*#-,*7'5@)(@2*4E4)@45@,*Z14.,*7,$D740,*
&4#4Z*&'C7.*M$%C*>7$)@*\O*UV^[R^WV*?-,.,*&'C7.*N,$,*#-,"*)".,$#,&*)"#%*4*&4#454.,R*?-).*7$%(,..*
$,.'@#,&*)"*4*&4#4.,#*%M*P]OUVWO]WV*4$#)(@,.R*?-,$,*4$,*('$$,"#@2*UQ]*!=gDP^[[ D̂*(%'"#$2*(%&,.R^W^*!M*
N,*N,$,*#%*(-,(:*,E,$2*4$#)(@,*M$%C*,E,$2*%",*%M*#-,.,*(%'"#$),.O*N,*N%'@&*",,&*#%*4"4@29,*4@C%.#*
^V*5)@@)%"*#)C,*.,$),.R*6E,"*4"4@29)"0*4#*4*.7,,&*%M*^VV*#)C,*.,$),.*7,$*.,(%"&O*)#*N%'@&*#4:,*C%$,*
#-4"*#-$,,*2,4$.*%M*(%C7'#4#)%"*#)C,*#%*(-,(:*4@@*4$#)(@,D(%'"#$2*74)$.R*/%$*#-).*$,4.%"O*(%C5)",&*
N)#-*#-,*7$,.'C7#)%"*#-4#*#-,$,*4$,*M4$*M,N,$*4$#)(@,.*#-4#*-4E,*5,,"*5@%(:,&*#-4"*4$#)(@,.*#-4#*-4E,*
"%#O*N,*(-%.,*#%*@)C)#*%'$*4"4@2.).*#%*4*.C4@@,$*.,#*%M*4$#)(@,.R*
*
?-,$,*N,$,*4*"'C5,$*%M*C,#-%&.*N,*(%'@&*-4E,*'.,&*#%*0,",$4#,*#-,*@).#*%M*4$#)(@,.*#%*5,*4"4@29,&R*
?-,*C%.#*%5E)%'.*%M*#-,.,*C,#-%&.*).*4*$4"&%C*.4C7@,O*5'#*0)E,"*%'$*4..'C7#)%"*#-4#*#-,*.,#*%M*
(,".%$,&*4$#)(@,.*).*C'(-*.C4@@,$*#-4"*#-,*.,#*%M*'"(,".%$,&*4$#)(@,.O*N,*N4"#,&*4*N42*#%*%E,$.4C7@,*
#-,*.,#*%M*@):,@2*(,".%$,&*4$#)(@,.R*g",*C,#-%&*N%'@&*5,*#-,*C4"'4@*('$4#)%"*%M*4*@).#*%M*4$#)(@,.*
&,,C,&*C%$,*@):,@2*#%*.,,*(,".%$.-)7R*?-).*C4"'4@*('$4#)%"*,H,$().,*).*.%C,#-)"0*#-,*1,$:C4"*
8@,)"*3,"#,$*).*)"#)C4#,@2*M4C)@)4$*N)#-R*!"*#-,*74.#O*#-$%'0-*#-,*g7,"G,#*!")#)4#)E,*jgG!k*4"&*
$,@4#,&*7$%F,(#.O*#-,*1,$:C4"*8@,)"*3,"#,$*-4.*.7,"#*C%"#-.*(%@@,(#)"0*4"&*(4#,0%$)9)"0*.'(-*@).#.R*
L):,*#-).*7$%F,(#O*@).#.*M%$*#-,.,*7$)%$*7$%F,(#.*N,$,*C,4"#*#%*(%E,$*&%9,".*%M*(%'"#$),.R*?%*
4((%C7@).-*#-).O*N,*7$)C4$)@2*'#)@)9,&*4*",#N%$:*%M*%"D#-,D0$%'"&*,H7,$#.*#%*&,E,@%7*(%'"#$2D
.7,()M)(*@).#.R*?-).*N4.*4*@4$0,*4"&*.@%N*,"&,4E%$R*J,*#-,$,M%$,*:",N*#-4#*#-,*C4"'4@*4..,C5@2*%M*4*
.)945@,*(%$7'.*%M*4$#)(@,.*4($%..*4@@*%M*J):)7,&)4Y.*7$%F,(#.*(%'@&*5,(%C,*4"*)"#,".)E,*7$%F,(#*)"*
)#.,@MR*J,*N).-,&*#%*4E%)&*#-,*@4$0,*#)C,*4"&*,MM%$#*(%.#.*%M*%'$*7$,E)%'.*C,#-%&.*N-)@,*.#)@@*'#)@)9)"0*
.%C,*%M*#-).*7$,E)%'.*N%$:R*
*
?-,*@).#.*%M*A<L.*N,*($4M#,&*M%$*gG!*N,$,*@4$0,@2*)$$,@,E4"#*#%*#-).*7$%F,(#O*5'#*#-,*(4#,0%$),.*%M*
(%"#,"#*#-4#*C%$,*%M#,"*.4N*(,".%$.-)7*N,$,*-)0-@2*$,@,E4"#R*gG!*(4#,0%$)9,&*(%"#,"#*)"#%*M%'$*

                                                
^\] *ZL).#*%M*J):)7,&)4.OZ*!"#"G%&"'-A9)4&',"94-K'E2O*-##7I__N):).#4#.RNCM@45.R%$0_&).7@42R7-7c#dN7R*
^WV*/%$*,H4C7@,O*-##7I__&'C7.RN):)C,&)4R2%'$R%$0_9-N):)_UV^[V[V^_9-N):)DUV^[V[VD̂740,R.i@R09R*
^W*̂Z!=g*P^[[D̂OZ*!"#"$%&"'O*-##7.I__,"RN):)7,&)4R%$0_N):)_!=gaP^[[D̂R*
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5$%4&*(4#,0%$),.I*Z;%@)#)(4@OZ*Z=%()4@OZ*Z3%"M@)(#_=,('$)#2OZ*4"&*Z!"#,$",#*?%%@.ZR*!"#,$"4@@2O*,4(-*%M*
#-,.,*(4#,0%$),.*(%"#4)",&*4*"'C5,$*%M*C%$,*.7,()M)(*#%7)(.*j4*#%#4@*%M*P\*#%7)(.*)"*4@@kR*/%$*,H4C7@,O*
(%"#,"#*)"*#-,*;%@)#)(4@*(4#,0%$2*$,@4#,&*#%*%",*%M*#N,@E,*#%7)(.*jM$,,&%C*%M*,H7$,..)%"O*N%C,"Y.*
$)0-#.O*7%@)#)(4@*$,M%$CO*,#(Rk*4"&*#-,*=%()4@*(4#,0%$2*(%"#4)",&*")",*#%7)(.*jM4C)@2*7@4"")"0O*
7%$"%0$47-2O*04C5@)"0O*&$'0.O*,#(RkR*J,*-4&*#N,4:,&*%'$*#4H%"%C2*.)"(,*#-,*(%"(@'.)%"*%M*gG!*#%*
(%"#4)"*QV*#%7)(.*N)#-)"*#-,*.4C,*M%'$*(4#,0%$),.R*;4.#*gG!*$,.,4$(-*)"&)(4#,&*#-4#*,4(-*%M*#-,*M%'$*
5$%4&,$*(4#,0%$),.*.4N*7,$E4.)E,*(,".%$.-)7*)"*4#*@,4.#*%",*(%'"#$2R^WU*<,.,4$(-*%"*(,".%$,&*
J):)7,&)4*4$#)(@,.*)"*#-,*74.#*-4.*'"(%E,$,&*#%7)(.*#-4#*N,$,*5$%4&@2*.)C)@4$*#%*%'$*%N"R^WP*/%$*#-,.,*
$,4.%".O*N,*&,()&,&*#-4#*4"2*C,#-%&*M%$*(%".#$'(#)"0*4*.,#*%M*4$#)(@,.*C'.#*0,",$4#,*4*.,#*.'(-*#-4#*
4@@*M%'$*%M*%'$*5$%4&*(4#,0%$),.*4"&*4*C4F%$)#2*%M*#-,*QV*#%7)(.*N)#-)"*%'$*#4H%"%C2*$,(,)E,&*
4"4@2.).R*
***
J)#-*#-,*(%".#$4)"#.*#-4#*%'$*.4C7@,&*.,#*C'.#*(%"#4)"*4$#)(@,.*M$%C*4*"'C5,$*%M*.7,()M)(*#%7)(.O*
#-4#*)#*C'.#*#%'(-*%"*C%.#O*)M*"%#*4@@O*%M*J):)7,&)4Y.*7$%F,(#.O*4"&*#-4#*)#*C'.#*"%#*5,(%C,*4*.)945@,*
7$%F,(#*'"#%*)#.,@MO*N,*&,.)0",&*4"*4$#)(@,*.,@,(#)%"*C,#-%&R*?-,*C,#-%&*N,*(-%.,*).*4.*M%@@%N.I*N,*
C4"'4@@2*(%@@,(#,&*4*@).#*%M*Z.,,&Z*4$#)(@,.*#-4#*N,*&,,C,&*C%$,*@):,@2*#%*.,,*(,".%$.-)7*4(#)%".*4.*
#-,*54.).*%M*%'$*4$#)(@,*.,#S*N,*#-,"*4&&,&*#%*#-).*.,#*4@@*#$4".@4#)%".*%M*#-,.,*.,,&*4$#)(@,.S*N,*M)"4@@2*
4&&,&*4@@*4$#)(@,.*#-4#*N,$,*&)$,(#@2*@)":,&*#%*52*#-%.,*4@$,4&2*)"*%'$*.,#R*?-,*'.,*%M*4*.,,&*.,#*N%'@&*
@)C)#*#-,*C4"'4@*('$4#)%"*N,*N%'@&*",,&*#%*7,$M%$CO*(%@@,(#)"0*#$4".@4#)%".*N%'@&*5$%4&,"*(%E,$40,*
4($%..*J):)7,&)4*7$%F,(#.O*4"&*@)":*#$4E,$.4@*N%'@&*&$4C4#)(4@@2*)"($,4.,*#-,*"'C5,$*%M*4$#)(@,.*)"*
#-,*.,#*N-)@,*.#)@@*$,#4)")"0*.%C,*@,E,@*%M*.,C4"#)(*$,@4#,&",..R*
*
?-,*#$4".@4#)%"*4"&*@)":*#$4E,$.4@*.#,7.*N,$,*.#$4)0-#M%$N4$&*#%*)C7@,C,"#O*5'#*#-,*($,4#)%"*%M*#-,*
.,,&*@).#*.#)@@*",,&,&*.%C,*@,E,@*%M*C4"'4@*('$4#)%"R*?%*&,E,@%7*4*@).#*%M*4$#)(@,.*@):,@2*#%*.,,*
(,".%$.-)7O*N,*$,.,4$(-,&*@).#.*%M*J):)7,&)4*4$#)(@,.*#-4#*-4E,*.,,"*(,".%$.-)7*)"*#-,*74.#R*?-,$,*4$,*
%"@2*4*M,N*.'(-*@).#.I*4*3-)"4D(,"#$)(*@).#*#-4#*X$,4#/)$,R%$0*C4)"#4)".*4"&*(-,(:.*$,0'@4$@2*M%$*
(,".%$.-)7O^WQ*4*.C4@@*;,$.)4"D(,"#$)(*@).#*&,E,@%7,&*52*=C4@@*+,&)4O^WT*4"&*4*@4$0,$*;,$.)4"D(,"#$)(*
@).#*&,E,@%7,&*4.*74$#*%M*4*$,.,4$(-*7$%F,(#*4#*#-,*A")E,$.)#2*%M*;,"".2@E4")4R^W[*A"M%$#'"4#,@2O*#-,*
7'5@)(*4E4)@45)@)#2*%M*#-,*;,$.)4"D(,"#$)(*@).#.*N4.*&).(%E,$,&*4M#,$*C'(-*%M*%'$*4"4@2.).*N4.*4@$,4&2*
(%C7@,#,O^W\*.%*%M*#-,*,H).#)"0*@).#.O*N,*%"@2*'.,&*X$,4#/)$,R%$0Y.*4.*4*(%"#$)5'#%$*#%*%'$*.,,&*.,#R*
*

                                                
^WU*Z/)@#,$)"0*K4#4OZ*3$%40%,-54","',"6%O*-##7.I__%7,"",#R",#_$,.,4$(-_&4#4R*
^WP*�1�L�P�D���1�D�]�H�U�L���D�Q�G���&�R�O�O�L�Q���$�Q�G�H�U�V�R�Q�������&�L�W�D�W�L�R�Q���)�L�O�W�H�U�H�G�����,�U�D�Q�·�V���&�H�Q�V�R�U�V�K�L�S���R�I���:�L�N�L�S�H�G�L�DOZ*I%4,%*-H9*-D/9E'/-I9GG)4">',"94-
F,)&"%2O*G%E*UV^PO*
-##7I__NNNR0@%54@R4.(R'7,""R,&'_M)@,L)5$4$2_;K/._3!#4#)%"a/)@#,$,&aJ):)7,&)4a<,7%$#a^^aTaUV^PDUR7&MR*
^WQ*Z3,".%$.-)7*%M*J):)7,&)4*;40,.*)"*3-)"4OZ*D*%',H"*%`9*=O*-##7.I__,"R0$,4#M)$,R%$0_.,4$(-_N):)7,&)4D740,.R*
^WT*Z3@%.,&*.%(),#2*C,,#.*%7,"*)"M%$C4#)%"OZ*FG'//-L%&"'O*>7$*^UO*UV^PO**
-##7.I__.C4@@C,&)4R%$0R':_%@&_(%"#,"#_W^R-#C@R*
^W[*�1�L�P�D���1�D�]�H�U�L���D�Q�G���&�R�O�O�L�Q���$�Q�G�H�U�V�R�Q�������&�L�W�D�W�L�R�Q���)�L�O�W�H�U�H�G�����,�U�D�Q�·�V���&�H�Q�V�R�U�V�K�L�S���R�I���:�L�N�L�S�H�G�L�D������I%4,%*-H9*-D/9E'/-I9GG)4">',"94-
F,)&"%2O*G%E*UV^PO*
-##7I__NNNR0@%54@R4.(R'7,""R,&'_M)@,L)5$4$2_;K/._3!#4#)%"a/)@#,$,&aJ):)7,&)4a<,7%$#a^^aTaUV^PDUR7&MR*
^W\*PPQ*4$#)(@,.*%"*#-,.,*@).#.*'@#)C4#,@2*M%'"&*#-,)$*N42*)"#%*%'$*4"4@2.).*.,#O*#-%'0-*%'$*(%E,$40,*%M*;,$.)4"*J):)7,&)4*
N%'@&*-4E,*)C7$%E,&*N)#-*#-,*)"(@'.)%"*%M*#-,.,*@).#.R*
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?-,*X$,4#/)$,R%$0*@).#*(%"#4)",&*(%E,$40,*%M*C4"2*%M*#-,*#%7)(.*)"*%'$*!"#,$",#*?%%@.*(4#,0%$2*
jZ?%$OZ*Z/4(,5%%:OZ*Zf%'?'5,OZ*ZJ,3-4#OZ*,#(RkO*5'#*C%.#*%M*#-,*%#-,$*4$#)(@,.*N,$,*$,@4#,&*#%*
C4##,$.*.7,()M)(*#%*3-)"4*jZ?)5,#4"*1'&&-).COZ*Z?)4"4"C,"*=i'4$,OZ*Z/4@'"*X%"0OZ*,#(RkR*?%*
)"($,4.,*#-,*(%E,$40,*%M*%'$*#4$0,#*#%7)(.O*N,*&,()&,&*#%*4&&*4@@*4$#)(@,.*)"(@'&,&*)"*6"0@).-*
J):)7,&)4Y.*@).#*%M*(%"#$%E,$.)4@*)..',.*j4"&*4$#)(@,.*#-4#*)"(@'&,&*#-,*Z3%"#$%E,$.)4@Z*#,C7@4#,kR^WW*
jZ3%"#$%E,$.)4@Z*)"*#-).*.,".,*$,M,$.*#%*4*-)0-*)"()&,"(,*%M*Z,&)#*N4$.OZ*N-,$,*,&)#.*#%*4$#)(@,.*4$,*
$,7,4#,&@2*C4&,*4"&*$,E,$#,&Rk*?-,*@).#*%M*(%"#$%E,$.)4@*)..',.*)"(@'&,&*4$#)(@,.*#-4#*(%E,$,&*UT*%M*
%'$*QV*#4$0,#,&*.,".)#)E,*#%7)(.O*N)#-*,.7,()4@@2*0%%&*(%E,$40,*%M*.%()4@*4"&*7%@)#)(4@*)..',.R*3%'7@,&*
N)#-*X$,4#/)$,R%$0*@).#O*#-).*C,#*%'$*0%4@*%M*(%E,$)"0*%'$*M%'$*5$%4&*(4#,0%$),.*4"&*C%$,*#-4"*#-$,,D
i'4$#,$.*%M*#-,*C%$,*.7,()M)(*#%7)(.*N)#-)"*%'$*#4H%"%C2R*;4.#*$,.,4$(-*-4.*4@.%*M%'"&*4*(%$$,@4#)%"*
5,#N,,"*(%"#$%E,$.)4@*J):)7,&)4*4$#)(@,.*4"&*.#4#,*(,".%$.-)7*,MM%$#.O*4#*@,4.#*M%$*#-,*!$4")4"*(4.,R^W]*
?-,*#%7)(*(%E,$40,*%M*%'$*4$#)(@,*.,#*4"&*#-).*74.#*$,.,4$(-*04E,*'.*.%C,*(%"M)&,"(,*#-4#*%'$*
.,@,(#,&*.4C7@,*%M*4$#)(@,.*N%'@&*(%"#4)"*4*-)0-,$*7$%7%$#)%"*%M*(,".%$,&*4$#)(@,.*#-4"*4*7'$,@2*
$4"&%C*.4C7@,R*
*
>M#,$*4..,C5@)"0*4"&*(@,4")"0*#-,*(%C5)",&*X$,4#/)$,R%$0*4"&*(%"#$%E,$.)4@*4$#)(@,.*@).#.O*%'$*.,,&*
.,#*(%"#4)",&*UO]PP*4$#)(@,.R*/,#(-)"0*4@@*#$4".@4#)%".*%M*#-,.,*4$#)(@,.*,H74"&,&*%'$*.,#*#%*QQO[^^*
4$#)(@,.R*A.)"0*#-,*+,&)4J):)*>;!^]V*4"&*#-,*CN(@),"#*@)5$4$2O^]^ *N,*#-,"*4&&,&*#%*%'$*.,#*4@@*
J):)7,&)4*4$#)(@,.*#%*N-)(-*#-,.,*QQO[^^*&)$,(#@2*@)":R*?-).*$,.'@#,&*)"*4*.,#*%M*^O\UUOTQP*4$#)(@,.R*
?-,.,*^R\*C)@@)%"*4$#)(@,.*5,(4C,*%'$*#%7*7$)%$)#2*M%$*&4#4*(%@@,(#)%"*4"&*4"4@2.).R*?-).*.,#*)"(@'&,&*
4$#)(@,.*M$%C*UW[*&).#)"(#*J):)7,&)4*7$%F,(#.*j%'#*%M*#-,*#%#4@*U]UkO*4"&*^PU*7$%F,(#.*N,$,*
$,7$,.,"#,&*52*C%$,*#-4"*^VOVVV*4$#)(@,.R*
*
J,*#-,"*4##,C7#,&*#%*@%(4#,*&4#4*%"*#-,*"'C5,$*%M*$,i',.#.*7,$*&42*M%$*,4(-*%M*#-,.,*4$#)(@,.*M$%C*
,E,$2*(%'"#$2R*J,*-4&*4*74$#)('@4$*&4#,*$4"0,*)"*C)"&*N-,"*@%%:)"0*M%$*#-).*&4#4R*!M*J):)7,&)4*(%'@&*
)&,"#)M2*M$%C*#-,)$*%N"*&4#4*#-,*4$#)(@,.*#-4#*N,$,*@):,@2*(,".%$,&O*#-,2*C)0-#*5,*45@,*#%*)"M,$*
C%#)E4#)%".*%M*#-,*(,".%$.R*J-,"*J):)7,&)4*C%E,&*#%*7$%E)&)"0*(%"#,"#*.%@,@2*52*h??;=*)"*b'",*
UV^TO*(,".%$.*@):,@2*@%.#*#-,*45)@)#2*#%*&).($)C)"4#,*5,#N,,"*4$#)(@,.*#-,2*N4"#,&*#%*(,".%$*4"&*4$#)(@,.*
#-,2*&)&*"%#R*?-).*C,4"#*#-,*(-4"0,*#%*h??;=D%"@2*(%"#,"#*&,@)E,$2*@):,@2*(4'.,&*J):)7,&)4*#%*
(%$$,.7%"&)"0@2*@%.,*#-,)$*N)"&%N*)"#%*.%C,*%M*#-,*)"#,"#)%".*%M*#-,*E4$)%'.*(,".%$)"0*5%&),.R*
1,(4'.,*%M*#-).*7%..)5)@)#2O*N,*(-%.,*#%*@%%:*C%.#*(@%.,@2*4#*4$#)(@,D.7,()M)(*(,".%$.-)7*7$)%$*#%*#-,*
b'",*UV^T*(-4"0,*#%*h??;=R*
*
/%$*7$)E4(2*$,4.%".O*J):)C,&)4*&%,.*"%#*7'5@)(@2*$,@,4.,*$,i',.#*&4#4*.,74$4#,&*%'#*52*5%#-*4$#)(@,*
4"&*(%'"#$2O*.%*N,*N,$,*0$4"#,&*$,.,4$(-*4((,..*#%*%",*%M*J):)C,&)4Y.*)"#,$"4@*$,.,4$(-*&4#454.,.*

                                                
^WW*ZJ):)7,&)4IL).#*%M*(%"#$%E,$.)4@*)..',.OZ*!"#"$%&"'O*
-##7.I__,"RN):)7,&)4R%$0_N):)_J):)7,&)4IL).#a%Ma(%"#$%E,$.)4@a)..',.R*
^W]*�1�L�P�D���1�D�]�H�U�L���D�Q�G���&�R�O�O�L�Q���$�Q�G�H�U�V�R�Q�������&�L�W�D�W�L�R�Q���)�L�O�W�H�U�H�G�����,�U�D�Q�·�V���&�H�Q�V�R�U�V�K�L�S���R�I���:�L�N�L�S�H�G�L�D������I%4,%*-H9*-D/9E'/-I9GG)4">',"94-
F,)&"%2O*G%E*UV^PO*
-##7I__NNNR0@%54@R4.(R'7,""R,&'_M)@,L)5$4$2_;K/._3!#4#)%"a/)@#,$,&aJ):)7,&)4a<,7%$#a^^aTaUV^PDUR7&MR*
^]V*Z>;!I+4)"*740,OZ*L%&"'!"#"O*-##7.I__NNNRC,&)4N):)R%$0_N):)_>;!I+4)"a740,R*
^]^ *Z+N(@),"#OZ*D",:)EO*-##7.I__0)#-'5R(%C_CN(@),"#_CN(@),"#R*
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N4.*%"@2*4E4)@45@,*M$%C*+42*^VO*UV^T*%"N4$&R*J,*-27%#-,.)9,&*#-4#*#-,*#$4".)#)%"*J):)7,&)4*C4&,*
#%*h??;=D%"@2*M%$*4@@*)#.*7$%F,(#.*)"*C)&Db'",*UV^T*N%'@&*,@)C)"4#,*C'(-*%M*#-,*4$#)(@,D@,E,@*
(,".%$.-)7O*4"&*#-4#*#-,$,M%$,O*N,*N%'@&*%"@2*-4E,*5,,"*@,M#*N)#-*'.,M'@*-).#%$)(4@*&4#4*M$%C*C)&D
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(,".%$.-)7*,E,"#.O*)#*N4.*&,,C,&*#-4#*#-,*,MM%$#*4"&*#)C,*$,i')$,&*#%*@%%:*M%$*#-,*5,0)"")"0*%M*
(,".%$.-)7*,E,"#.*)"*#-,*M%'$*N,,:*N)"&%N*M$%C*C)&D+42*#%*C)&Db'",*UV^T*N%'@&*"%#*-4E,*5,,"*
,MM%$#*N,@@*.7,"#R*
*
?-,* #)C,*4"&*,MM%$#*$,i')$,&*#%*,H#$4(#*&4#4*M$%C*J):)C,&)4Y.*)"#,$"4@*$,.,4$(-*&4#454.,*7@42,&*4*
74$#*)"*#-).*(4@('@4#)%"R*>*i',$2*#%*,H#$4(#*%",*2,4$Y.*N%$#-*%M*&4)@2*$,i',.#*(%'"#.*M%$*4*.)"0@,*4$#)(@,*
#%%:*477$%H)C4#,@2*#,"*C)"'#,.R*?-).*i',$2*#)C,*N%'@&*-4E,*5,,"*@,..*%M*4"*)..',*)M*N,*-4&*
,H#$4(#,&*&4#4*M%$*C4"2*4$#)(@,.*4#*%"(,O*4.*i',$2)"0*M%$*C'@#)7@,*4$#)(@,.*)"*#-,*.4C,*i',$2*&)&*"%#*
.)0")M)(4"#@2*)"($,4.,*#-,*$,.7%".,*#)C,O*5'#*N,*#-,"*N%'@&*-4E,*M4(,&*#-,*)..',*%M*C4"40)"0*4"&*
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.%'$(,.R*
*
?-,*J):)C,&)4*;40,E),N*>;!*N4.*i')(:@2*,@)C)"4#,&*5,(4'.,*)#.*-).#%$)(4@*&4#4*.#4$#.*b'@2*^O*UV^TO*
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J):)C,&)4Y.*.,$E,$.O*4"&*#-4#*#-,$,M%$,*C'(-*%M*#-,*4"4@2.).*)#.,@M*N%'@&*",,&*#%*#4:,*7@4(,*%"*
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.'$C).,&*#-4#*#-,.,*N,$,*@):,@2*&4#4*(%@@,(#)%"*)..',.*%"*J):)C,&)4Y.*.)&,*$4#-,$*#-4"*4(#'4@*
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*
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