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XZ'5Z! %#,! 7&+,#.'&&'&$! 5*&)'&7'&$! $#*X)Z! '&! )Z,!(,5)*#L! =Z,! '&)#*+75)'*&! *8! %! &,)X*#Y! ,[),#&%2')W!
.#,3'73!X*72+!^,!%!(),.!^%5YX%#+!%&+!5*72+!*&2W!^,!.#%5)'5%2!X')Z!3*&*.*2',(!'&!,%5Z!5*7&)#WL!
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! V

NETWORK EXTERNALITY PREMIUMS AND INTERNATIONAL TELECOMMUNICATION 
TRAFFIC EXCHANGE 

Introduction 

>3.#*1'&$! %55,((! )*! 5*337&'5%)'*&! &,)X*#Y(! '&! +,1,2*.'&$! 5*7&)#',(! '(! %! +#'1,#! 8*#! )Z,'#! *1,#%22!
,5*&*3'5!%&+!(*5'%2!+,1,2*.3,&)L!!"1,#!)Z,! .%()!+,5%+,!%!$#,%),#!#,2'%&5,!*&!)Z,!3%#Y,)c! '&!3%&W!2*X:
'&5*3,!5*7&)#',(c!Z%(!3%+,!*X&'&$!%&+!7('&$!%!),2,.Z*&,!'&5#,%('&$2W!%88*#+%^2,!%&+!%55,(('^2,L!=Z'(!Z%(!
%(('(),+! '&! )Z,! 5#,%)'*&! *8! &,X! (*7#5,(! *8! '&5*3,! %&+! ,3.2*W3,&)! %(! X,22! %(! ,&5*7#%$'&$! '&&*1%)'*&!
%'3,+!%)!3,,)'&$!2*5%2!#,67'#,3,&)(L!!K*#,!^#*%+2W!&,X!(,#1'5,(c!%&+!)Z,!8%22'&$!.#'5,(!8*#! '&),#&%)'*&%2!
5*337&'5%)'*&c!Z%1,!'3.#*1,+!)Z,!%^'2')W!*8!+,1,2*.'&$!5*7&)#',(!)*!'&),#%5)!X')Z!)Z,!$2*^%2!,5*&*3W!%(!
X,22!%(!7&+,#.'&!8'&%&5'%2!%&+!(*5'%2!#,2%)'*&(Z'.(!%5#*((!^*#+,#(L!!

I!&73^,#!*8!+,2,$%)'*&(!)*!<)7+W!U#*7.!Mc!#,(.*&('^2,!8*#!'&),#&%)'*&%2!),2,5*337&'5%)'*&!)%#'88!%&+!
%55*7&)'&$! .#'&5'.2,(! %)! )Z,! >&),#&%)'*&%2! =,2,5*337&'5%)'*&! S&'*&! A>=SEc! Z%1,! .#*.*(,+! %! g&,)X*#Y!
,[),#&%2')W!.#,3'73d!^,!%++,+!)*!5*3.,&(%)'*&!%##%&$,3,&)(!(7##*7&+'&$!'&),#&%)'*&%2!)#%88'5!,[5Z%&$,L_!
=Z,! ()%),+! %'3c! '&! #,5*$&')'*&! *8! )Z,! ^,&,8')(! &,)X*#Y! $#*X)Z! ,&)%'2(c! '(! )*! ,[.%&+! %55,((! %&+! 7(,! '&!
+,1,2*.'&$!5*7&)#',(L!

!I(!%$#,,3,&)!*&!)Z,!'((7,!5*72+!&*)!^,!#,%5Z,+!%)!<)7+W!U#*7.!2,1,2c!)Z,!3%)),#!X%(!#,8,##,+!)*!)Z,!
N*#2+!=,2,5*337&'5%)'*&!<)%&+%#+'(%)'*&! I((,3^2W!AN=<IE!XZ'5Z!3,)! '&! "5)*^,#!BCCDL!=Z,!N=<I!
%+*.),+!%!&,X!O,5*33,&+%)'*&!A>=S:=!0L]_VVE!XZ'5Z!O,5*33,&+(i!!

!
1. ! ! that the developing countries examine whether it would be appropriate for a premium, 

referred to as a network externality premium, to be a non-cost, additional element, on 
the accounting rate for incoming international traffic from the operators of developed 
networks to the operators of developing-country networks; 

 
2.! ! that this premium be negotiated on a commercial bilateral basis by the concerned 

operators on the basis of the elements referred to in acknowledging 2 and 3 above, 
taking into account all relevant factors including, but not limited to: traffic level, 
potential business, immigrants to the developed countries, and languages spoken in the 
two countries;!

!
3.! ! that this premium be paid on the tariff for incoming international traffic from developed 

countries to developing countries, in other words, that it be a non-cost, additional 
element on the termination rate/accounting ratej!
!

4.    that the funds made available by the network externality premium be used exclusively 
for extending networks in developing countries and for awareness campaigns, including, 
but not limited to, media and advertising costs, taking into account acknowledging 3 
above; such costs for awareness campaigns should have a positive effect on the number 
of customers; 
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5.     that the use of the funds made available by the network externality premium be 
monitored by the concerned parties, as mutually agreed, with appropriate oversight by 
an independent accounting firm, providing that this firm is not the regular auditor for 
either of the two parties; moreover, this fund may be established in a third country for 
the purposes of neutrality; 

 
6.    that further studies be carried out regarding formulas, models and guidelines for 

determining the actual value of any premium, how it should be collected, shared, 
distributed, and used, and its impact on the concerned operators. 

!
T*X,1,#c!BD!>=S!K,3^,#!<)%),(c! '&527+'&$! )Z,!3%h*#')W! *8! "9-0!5*7&)#',(c!Z%1,! ,&),#,+!#,(,#1%)'*&(!
%$%'&()!)Z,!O,5*33,&+%)'*&!%&+!()%),+!)Z%)!)Z,W!X*72+!&*)!%..2W!')L` !
!

=Z,! .#'3%#W!X,%Y&,((c!X')Z!)Z,!8*#,$*'&$!.#*.*(%2c!'(! )Z%)! ')! '(!XZ*22W!*7)!*8!(),.!X')Z!%!(Z'8)!)*!%!
5*33,#5'%2!3%#Y,)!XZ'5Z!Z%(!*557##,+!*1,#!)Z,!.%()!+,5%+,L!!>)!8%'2(!)*!#,5*$&'(,!)Z%)!3%#Y,)(!%#,!%2#,%+W!
%5)'&$! )*! 3,,)! )Z,! 5#')'5%2! .*2'5W! *^h,5)'1,! *8! ,[.%&+,+! %55,((! )*! 5*337&'5%)'*&(! '&! %! 3*#,! ,88'5',&)!
3%&&,#!)Z%&!)Z,! '3.*(')'*&!*8!(75Z!%!(5Z,3,L!>)!5%&!%2(*!^,!1',X,+!%(!%!(),.!^%5Y!)*!%&!,#%!'&!XZ'5Z!%!
$#*7.!*8!3*&*.*2',(!%+3'&'(),#,+!%&!>=S:^%(,+!(W(),3!XZ'5Z!+,3*&()#%^2W!^,&,8'),+!),2,5*337&'5%)'*&!
*.,#%)*#(!8%#!3*#,!)Z%&!7(,#(L!>8!')!X,#,!)*!^,!'3.2,3,&),+!')!X*72+!'&1'),!5Z%#$,(!)Z%)!)Z,!>=S!X%(!%5)'&$!
%(!%!5%#),2!)*!#%'(,!)Z,!.#'5,(!.%'+!^W!7(,#(!%&+!.#*3*),!%&)':5*3.,)')'1,!,88,5)(L!>&!#,%2')Wc!*8!5*7#(,c!)Z'(!
+*,(!%!+'((,#1'5,! )*!%&! *#$%&'(%)'*&!XZ*(,! 3,3^,#(!Z%1,! ^,,&! '&5#,%('&$2W!8%1*7#%^2,! )*X%#+! )Z,!#*2,!
5*3.,)')'*&!Z%(!.2%W,+!*1,#!)Z,!.%()!+,5%+,L!!!

=Z,! '&)#*+75)'*&! *8! #,8*#3(! '&! )Z,! ]aaC(c! %)! )Z,! 2,1,2! *8! >=S:=! O,5*33,&+%)'*&(! Ae.gL! 5*():
*#',&)%)'*&c!&*&:+'(5#'3'&%)'*&Ec!Z%1,!Z%+!%!.*(')'1,!,88,5)!,1,&!%(!)Z,!%55*7&)'&$!#%),!(W(),3!+,5#,%(,+!'&!
#,2,1%&5,L!!"&!)Z,!*)Z,#!Z%&+c!)Z,!$#*X)Z!*8!5*33,#5'%2!%##%&$,3,&)(!8*#!)#%88'5!,[5Z%&$,c!^%(,+!*&!)Z,!
e>&),#&,)!3*+,2fc!Z%1,! )#%&(8*#3,+!%&+!2%#$,2W!(7..2%&),+! )#%+')'*&%2!5*3.,&(%)'*&!%##%&$,3,&)(LD!=Z'(!
Z%(!^,,&!)*!)Z,!^,&,8')!*8!7(,#(L!!NZ,#,%(!)Z,!Z'()*#'5%2!(,))2,3,&)(!3*+,2!A'L,L!)Z,!%55*7&)'&$!#%),!(W(),3!
%&+!Z%28:5'#57')!.#'5'&$!8*#!2,%(,+!2'&,(E!2,+!)*!Z'$Z!5*()(!8*#!)#%88'5!,[5Z%&$,c!)Z,!>&),#&,)!3*+,2d(!7(,!*8!
.,,#'&$!%&+!)#%&(')!.#*1'+,(!%&!'&5,&)'1,!8*#!%22!*.,#%)*#(!)*!3'&'3'(,!5*()(L!=Z,(,!5*()(!#,+75)'*&(!Z%1,c!
'&!5*3.,)')'1,!3%#Y,)(c!^,,&!.%((,+!*&!)*!7(,#(!%&+!2*X,#!.#'5,(!Z%1,!,&5*7#%$,+!$#,%),#!7(,!*8!(,#1'5,(L!

=Z,#,!'(!%2(*!%!Z%k%#+!'&!2'&Y'&$!&,)X*#Y!,[),#&%2')',(!)*!(7^('+',(!8*#!&,)X*#Y!,[.%&('*&!%&+!7(,L!I!
.#,3'73!'3.*(,+!*&!5*3.,&(%)'*&!%##%&$,3,&)(!X*72+!*&2W!^,!h7()'8',+!XZ,#,!)Z,!^,&,8')(!%))#'^7)%^2,!)*!
)Z,!&,)X*#Y! ,[),#&%2')Wc!8*#! )Z*(,! .%W'&$!)Z,!5*()c!X,#,! ,67%2!)*! *#!$#,%),#! )Z%&!)Z,!5*()(! '&57##,+! '&! ')(!
5*22,5)'*&!%&+!%..2'5%)'*&L!<75Z!%!+,),#3'&%)'*&!%)!)Z,!+*3,()'5!2,1,2c!2,)!%2*&,!'&),#&%)'*&%22Wc!X*72+!^,!
5Z%22,&$'&$L!>&!)Z,!S&'),+!P'&$+*3!)Z,!%((,((3,&)!)Z%)!%!.*(')'1,!&,)X*#Y!,[),#&%2')W!,['()(!XZ'5Z!')! '(!
%..#*.#'%),!8*#!)Z,!57()*3,#!*8!%&*)Z,#!&,)X*#Y!)*!.%W!8*#c!)Z,!5%2572%)'*&!*8!)Z,!%3*7&)!*8!)Z,!,[),#&%2')W!
)*!^,!.%'+!%&+!')(!%..2'5%)'*&!.#*1,+!,[)#,3,2W!5*3.2,[!%&+!5*&)#*1,#('%2L!I(!)Z,!*&2W!"9-0!5*7&)#W!)*!
'&')'%22W!+,5'+,!%!.%W3,&)!^%(,+!*&!%!&,)X*#Y!,[),#&%2')W!X%(!h7()'8',+c!)Z*7$Z!2'3'),+!)*!3*^'2,!&,)X*#Y(c!
)Z,! S&'),+! P'&$+*3d(! ,[.,#',&5,! '(! 1,#W! 1%27%^2,L! >&! )Z%)! #,(.,5)! ')! '(! Z'$Z2W! &*),X*#)ZW! )Z%)! %8),#! %!
5%#,872! %&+! +,)%'2,+! ()7+W! *8! )Z,! %..2'5%)'*&! *8! %!&,)X*#Y! ,[),#&%2')W! (7#5Z%#$,! AH9<E! *&! 3*^'2,! 5%22!
),#3'&%)'*&!AK-=E!#%),(c!)Z,!S&'),+!P'&$+*3d(!-*3.,)')'*&!-*33'(('*&!5*&527+,+i!

!el! )Z,! H9<! '(! &*)! %! .#*.*#)'*&%),! #,$72%)*#W! 3,5Z%&'(3! 8*#! %5Z',1'&$! ')(! ,&+(c! )Z%)! )Z,#,! '(! &*!
2*&$,#!%! (*7&+!5%(,!8*#! )Z,!H9<c!%&+! )Z%)! ')(! '&527('*&!X')Z'&! )Z,!K-=! .#'5,!5*&)#*2!X%(!%&! ,##*#LfaI!
87#)Z,#! ,2,3,&)c! X*#)Z! &*)'&$! 8#*3! )Z,! S&'),+! P'&$+*3d(! ,[.,#',&5,c! '(! )Z%)! )Z,! .#*.*(,+! &,)X*#Y!
,[),#&%2')W!.%W3,&)!X%(!,[)#,3,2W!2*XL!>&!BCC`!"G-"K!.#*.*(,+!%!8,,!)Z%)!%3*7&),+!)*!%#*7&+!S<0!
CLCCF!.,#!3'&7),L!=Z7(c!,1,&!%)!)Z,!+*3,()'5!2,1,2c!XZ,#,!)Z,!.*(')'1,!,[),#&%2')W!*8!&,X!7(,#(!h*'&'&$!)Z,!
&,)X*#Y!5%&!^,!,[.,5),+!)*!^,!()#*&$,#!)Z%&!%)!)Z,!'&),#&%)'*&%2!2,1,2c!)Z,!.%W3,&)!.#,1'*7(2W!)Z*7$Z)!)*!^,!
h7()'8',+!X%(!(,)!%)!%!1,#W!2*X!2,1,2L!=Z'(!'(!Z'$Z2W!.,#)'&,&)!)*!)Z,!5*&('+,#%)'*&!*8!%!.#*.*(,+!,[),#&%2')W!
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.%W3,&)!%)! )Z,! '&),#&%2!2,1,2c!^,5%7(,! ,['()'&$!5*3.,&(%)'*&!#%),(!8*#! '&),#&%)'*&%2!)#%88'5!%#,!8#,67,&)2W!
%#$7,+! )*! ^,! X,22! %^*1,! 5*()L! >&! )Z%)! (,&(,c! )Z,#,8*#,c! )Z,W! 5%&! ^,! (%'+! )*! %2#,%+W! '&527+,! %! &,)X*#Y!
,[),#&%2')W!.#,3'73L!

>&!#,1',X'&$!)Z,!'3.2'5%)'*&(!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!%)!)Z,!'&),#&%)'*&%2!2,1,2c!)Z'(!.%.,#!'(!
*#$%&'(,+!%(!8*22*X(L!!>)!^,$'&(!^W!^#',82W!#,5*7&)'&$!XZ%)!)Z,!$#,%),#!7(,!*8!5*3.,)')'*&!'&!5*337&'5%)'*&!
3%#Y,)(!Z%(!%5Z',1,+c!'&!),#3(!*8!&,)X*#Y!,[.%&('*&c!5*3.%#,+!X')Z!)Z,!3*&*.*2W!,#%L!!=Z'(!'(!8*22*X,+!
^W!%!+'(57(('*&!*8!XZ%)!&,)X*#Y!,[),#&%2')',(!%#,!%&+!Z*X!)Z,W!%#,!)#,%),+! '&!)Z,! ,['()'&$!2'),#%)7#,L!=Z,!
.%.,#!)Z,&!%++#,((,(!Z*X!3%#Y,)(!%#,!%5)'&$!)*!)%Y,!%55*7&)!*8!&,)X*#Y!,[),#&%2')',(!'&!)X*!Y,W!%#,%(L!=Z,!
8'#()! +,%2(! X')Z! '&),#&%)'*&%2! g'&),#&%2'(%)'*&d! %&+! )Z,! (,5*&+! X')Z! Z*X! '&&*1%)'*&! '(! '&),#%5)'&$! X')Z!
,[),#&%2')',(L!=Z,! .%.,#!)Z,&!^#',82W!#,1',X(!)Z,!Z'()*#'5%2!%55*7&)'&$!#%),! (W(),3!%&+!)Z,!57##,&)!3*+,2!
^%(,+! *&! ),#3'&%)'*&!#%),(L! !G'&%22Wc! )Z,! .%.,#!%++#,((,(!5*&('+,#%)'*&(! *8!%! .#%5)'5%2!&%)7#,! )Z%)!X*72+!
%55*3.%&W!%&W!3*1,!)*!'&)#*+75,!%!&,)X*#Y!,[),#&%2')W!.#,3'73L 

Regulatory reform and network growth     

S&)'2! )Z,! 52*(,! *8! ]aa`! )Z,! 3%h*#')W! *8! "9-0! 5*7&)#',(c! %&+! 3*()! +,1,2*.'&$! 5*7&)#',(c! Z%+!
3*&*.*2',(! *1,#! )Z,! .#*1'('*&! *8! ),2,5*337&'5%)'*&! (,#1'5,(L! >&! 5*&)#%()! )Z,! 8*22*X'&$! +,5%+,! X%(!
)W.'8',+! ^W! #%.'+! 2'^,#%2'(%)'*&L! @,#8*#3%&5,! '&! ^*)Z! ,#%(! 5%&! ^,! 7(,8722W! 5*3.%#,+! ^W! 5*&('+,#'&$! )Z,!
8*22*X'&$!$2*^%2!+,1,2*.3,&)(i!

! ! =Z,!8'#()!^'22'*&!),2,.Z*&,!(7^(5#'.)'*&(c!#,%5Z,+!^W!)Z,!,&+!*8!]aa`c!)**Y!3*#,!)Z%&!%!5,&)7#W!)*!
%55*3.2'(ZL!>)!)**Y!h7()!8*7#!W,%#(!)*!%++!)Z,!(,5*&+!^'22'*&c!)Z#,,!W,%#(!8*#!)Z,!)Z'#+!^'22'*&!%&+!
)X*!W,%#(!8*#!)Z,!8*7#)Z!^'22'*&L]C!!!

! ! >&! ]aa`! )Z,! ),2,:+,&(')W! 8*#! 2*X! '&5*3,! 5*7&)#',(! X%(! h7()! ]L_! 8'[,+! %&+! 3*^'2,! ),2,.Z*&,!
(7^(5#'.)'*&(! .,#! ]CC! '&Z%^')%&)(L! bW! BCC`! )Z'(! Z%+! '&5#,%(,+! )*! BMLa! .,#! ]CC! '&Z%^')%&)(!
AG'$7#,!]EL!

! ! =,2,5*337&'5%)'*&!#,1,&7,!'&!2*X!'&5*3,!5*7&)#',(!$#,X!8#*3!S<0!]C!^'22'*&!'&!]aaV!)*!S<0!
VC! ^'22'*&! '&! BCCVL! "1,#! )Z,! (%3,! .,#'*+! )Z,! )*)%2! 8*#,'$&! +'#,5)! '&1,()3,&)! '&!
),2,5*337&'5%)'*&c!'&!+,1,2*.'&$!%&+!)#%&(')'*&!,5*&*3',(c!X%(!S<0!]CC!^'22'*&L!!!

! ! b,)X,,&! ]aaV! %&+! BCCV! %&&7%2! '&1,()3,&)! '&! ),2,5*337&'5%)'*&! '&8#%()#75)7#,! 3*#,! )Z%&!
+*7^2,+!'&!2*X!'&5*3,!5*7&)#',(c!8#*3!S<0!FLF!^'22'*&!)*!S<0!aLV!^'22'*&!.,#!%&&73L!!=Z'(!X%(!
'&!%&!,&1'#*&3,&)!*8!8%22'&$!,67'.3,&)!5*()(!%&+!%!(Z'8)!)*!2,((!,[.,&('1,!X'#,2,((!^%(,+!(W(),3(L!!!

I8),#!%!5,&)7#W!*8!2*X!$#*X)Z!'&!%55,((!'&!+,1,2*.'&$!,5*&*3',(c!.#*$#,((! '&!#,5,&)!W,%#(!Z%(!^,,&!
2'))2,!(Z*#)!*8!^#,%)Z)%Y'&$c!(*3,)Z'&$!)*!XZ'5Z!)Z*(,!5*7&)#',(!5%&!^,!h7()'8'%^2W!.#*7+L!>)!5%&c!*8!5*7#(,c!
^,!#,%+'2W!%5Y&*X2,+$,+!)Z%)!)Z,#,! '(!&*)!%!*&,:)*:*&,!#,2%)'*&(Z'.!^,)X,,&!)Z,!&73^,#!*8!(7^(5#'.)'*&(!
%&+!'&+'1'+7%2!%55,((L]] !>&!8%5)c!)Z'(!'(!)Z,!5%(,!'&!^*)Z!,#%(!A3*&*.*2W!%&+!2'^,#%2E!%&+c!'&!+,1,2*.,+!%&+!
+,1,2*.'&$! 5*7&)#',(! %2'Y,L! ! <*3,! Z'()*#'5%2! %&+!5*&),3.*#%#W! 8%5)*#(! )*! )%Y,! '&)*! 5*&('+,#%)'*&c! '&!
)Z'&Y'&$!%^*7)!*1,#%22!%55,((c!'&527+,!)Z,!&73^,#!*8!(,5*&+!2'&,(!*&!8'[,+!&,)X*#Y(c!)Z,!2,1,2!*8!*X&,#(Z'.!
*8!+7%2!<>K!5%#+(c!#,(%2,!%&+!(Z%#,+!%55,((L!=Z,'#!,88,5)(c!Z*X,1,#c!3%W!^,!)*!*88(,)!,%5Z!*)Z,#!'&!),#3(!*8!
%((,(('&$!XZ,)Z,#!.*2'5W!*^h,5)'1,(!%#,!^,'&$!3,)L!=Z,!*X&,#(Z'.!*8!+7%2!<>K!5%#+(!3,%&(!)Z%)!'&+'1'+7%2!
%55,((!5%&!^,!*1,#()%),+!^W!('3.2W!2**Y'&$!%)!(7^(5#'.)'*&(L!!"&!)Z,!*)Z,#!Z%&+c!.%#)'572%#2W!'&!+,1,2*.'&$!
,5*&*3',(c!)Z,#,!'(!('$&'8'5%&)!#,(%2,!*8!.#,.%'+!(7^(5#'.)'*&(!^W!3'5#*:,&)#,.#,&,7#(!%(!X,22!%(!(Z%#,+!7(,!
^W! 8%3'2',(c! 8#',&+(! %&+! &,'$Z^*7#(L! =Z'(! 3,%&(! %55,((! 5%&! ^,! 7&+,#()%),+! ^W! *&2W! 5*&('+,#'&$!
(7^(5#'.)'*&(L! ! H*)X')Z()%&+'&$! )Z,! 8*#,$*'&$! 5%1,%)(c! ')! '(! 52,%#! )Z%)! 5*3.,)')'1,! 3%#Y,)(! Z%1,! 8%#!
*7).,#8*#3,+! 3*&*.*2',(! '&! ),#3(! *8! ,[.%&('*&L! ! I23* ()! Z%28! *8! )Z,! %55,((! $#*X)Z! 8*#! 2*X! '&5*3,!
5*7&)#',(c!2,%+'&$!)*!)Z,!52*(,!*8!BCC`c!Z%+!*557##,+!'&!)Z,!.#,1'*7(!)X*!W,%#(L!!!
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NZ'2,! )Z,#,! '(! %&! '&5#,%('&$! %..#,5'%)'*&! *8! )Z,! ^,&,8')(! *8! 7('&$! 5*3.,)')'*&c! )*! ,[.%&+! %55,((c!
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%&+! '&!)Z,!8%5,!*8!+,52'&'&$! '&),#&%)'*&%2!5%22!),#3'&%)'*&!5Z%#$,(!XZ'5Z!Z%1,!^,,&!3*1'&$!)*X%#+!5*()c!
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What are network externalities and network effects? 

I)! )Z,! '&+'1'+7%2!2,1,2!)Z,!^,&,8')(!*8! ,[.%&+,+!%55,((c!)*!5*337&'5%)'*&!&,)X*#Y(c!5%&!^,!#,%+'2W!
$#%(.,+L!!bW!h*'&'&$!%!&,)X*#Y!%!7(,#!5%&!5*337&'5%),!X')Z!%22!*)Z,#!7(,#(!*&!)Z%)!&,)X*#Y!%&+c!^,W*&+c!
*&!'&),#5*&&,5),+!&,)X*#Y(L!=Z,#,!5%&!%2(*!^,!%&!,88,5)!'&!XZ'5Z!)Z,!&,)X*#Y!')(,28!^,5*3,(!3*#,!1%27%^2,!
)*! .%#)'5'.%&)(! %(! )Z,! &73^,#! *8! 7(,#(c! *#! *..*#)7&')',(! 8*#! 5*337&'5%)'*&c! '&5#,%(,(! A'L,L! )Z,! &,)X*#Y!
,88,5)EL!!=Z,!&,)X*#Y!,88,5)!'(!(*3,)'3,(!),#3,+!%(!%!g&,)X*#Y!,[),#&%2')Wd!)Z*7$Z!)Z,!)X*!),#3(c!()#'5)2W!
(.,%Y'&$c!%#,!&*)!'&),#5Z%&$,%^2,L]a !!

9[),#&%2')',(!%#,!('+,!,88,5)(!*8!,5*&*3'5!%5)'1')',(!'&!XZ'5Z!)Z*(,!%88,5),+c!.*(')'1,2W!*#!&,$%)'1,2Wc!
Z%1,! &*)! .%#)'5'.%),+! +'#,5)2W! '&! )Z,! +,5'('*&(! XZ'5Z! 2,+! )*! )Z*(,! *7)5*3,(LBC! =Z,W! %#,! (*3,)'3,(!
5%),$*#'(,+!%(!3%#Y,)!*7)5*3,(!)Z%)!%88,5)!.%#)',(!*)Z,#!)Z%&!)Z,!+'#,5)!.#*+75,#(!%&+!5*&(73,#(!*8!%!$**+!
*#!(,#1'5,L!!=,[)!^**Y!,[%3.2,(!'&527+,!%!8%5)*#W!XZ'5Z!.*227),(!)Z,!(7##*7&+'&$!,&1'#*&3,&)!A%!&,$%)'1,!
,[),#&%2')W!8*#!)Z*(,!%88,5),+E!*#!%!Z*7(,Z*2+,#c!XZ*!^W!.%'&)'&$!)Z,'#!#,('+,&5,c!*#!),&+'&$!)Z,'#!$%#+,&c!
'3.#*1,(!)Z,!1%27,!*8!(7##*7&+'&$!.#*.,#)',(!A%!.*(')'1,!,[),#&%2')W!8*#!&,'$Z^*7#(EL!!<'+,!,88,5)(!(75Z!%(!
)Z,(,c! XZ,&! &*)! )%Y,&! '&)*! %55*7&)! '&! )Z,! .#'5'&$! *8! ,5*&*3'5! )#%&(%5)'*&(c! %#,! %! 8*#3! *8! 3%#Y,)!
'3.,#8,5)'*&L!!I(!)Z,!5*()(!%&+!^,&,8')(c!8*#!)Z'#+!.%#)',(c!Z%1,!&*)!8*#3,+!.%#)!*8!)Z,!5%2572%)'*&(!*8!)Z*(,!
+,5'+'&$!)*!7&+,#)%Y,!)Z,(,!%5)'1')',(c!)**!375Z!*#!)**!2'))2,!*8!)Z'(!%5)'1')W!3%W!^,!.#*+75,+LB]!!

G*#!,5*&*3'()(!)Z,!(*27)'*&!)*!)Z,!.#*^2,3!*8!,[),#&%2')',(!'(!)*!(,,Y!(*3,!X%W!*8!^#'&$'&$!)Z,3!'&)*!
)Z,! 8'&%&5'%2! 5*&('+,#%)'*&(! *8! +,5'('*&! 3%Y,#(L! ! =Z,! %'3! '(! 8*#! )Z,! 5*()(! *#! ^,&,8')(! *8! %5)'*&(! )*! ^,!
%55*7&),+!8*#!'&!,5*&*3'5!)#%&(%5)'*&(!A'L,L!'&),#&%2'(%)'*&EL!!I!.*227),#c!8*#!,[%3.2,c!3%W!5,%(,!)*!+*!(*!'8!
)Z,W!8%5,!8'&%&5'%2!.,&%2)',(!*#!'8!5*&(73,#(!(Z7&!)Z,'#!.#*+75)(L!!I!Z*7(,Z*2+,#!3%W!^,!3*#,!'&52'&,+!)*!
.%'&)! )Z,'#!Z*7(,! '8!&,'$Z^*7#(!5*&)#'^7),! )*! )Z,!5*()!*8!3%),#'%2(! *#!3%'&)%'&! )Z,'#! *X&! .#*.,#)',(! '&!%!
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+,('#%^2,!3%&&,#L!!!!!95*&*3'()(!%2(*!&*),!)Z%)!3%#Y,)(!3%W!,1*21,!'&!X%W(!)Z%)!%++#,((!'3.,#8,5)'*&(!%&+!
)Z%)! '&),#&%2'('&$! %&! ,[),#&%2')W! '(! *&2W! *.)'3%2! '8! )Z,! ^,&,8')(! *7)X,'$Z! )Z,! 5*()(L! ! I&! '3.*#)%&)!
5*&('+,#%)'*&!8*#!.*2'5W!3%Y,#(!'(c!)Z,#,8*#,c!XZ,)Z,#!3%#Y,)(!%#,!%2#,%+W!%5)'&$!)*!'&),#&%2'(,!,[),#&%2')',(!
%(!.#*+75,#(!*#!5*&(73,#(!X'22!,&+,%1*7#!)*!3'&'3'(,!)Z,'#!5*()(!*#!3%['3'(,!)Z,'#!^,&,8')(!

=Z,!.*),&)'%2!8*#!&,)X*#Y!,[.%&('*&!5%&!^,!1',X,+!%(!%!.*(')'1,!,[),#&%2')WL!=Z*(,!3%Y'&$!)Z'(!5%(,!
%#$7,! )Z%)!XZ,&!%!7(,#!h*'&(!%!&,)X*#Y!)Z,W!)%Y,! '&)*!%55*7&)!)Z,'#!*X&!^,&,8')!^7)!+*!&*)!5*&('+,#!)Z,!
^,&,8')!8*#!*)Z,#(!L!=Z,!5*#*22%#W!^,'&$c! )Z%)! '8! )Z'(!%++')'*&%2!^,&,8')! '(!&*)!5%.)7#,+! '&! )Z,! .#'5'&$!*8!%!
(,#1'5,c! %! 2,((! )Z%&! *.)'3%2! &,)X*#Y! ,[.%&('*&! X'22! *557#! Ai.eL! )**! 2'))2,! .#*+75)'*&! *8! %! .*(')'1,!
,[),#&%2')WEL!!=Z,'#!(7$$,(),+!(*27)'*&(!3%W!#%&$,!8#*3!.#,3'73(!.%'+!^W!,['()'&$!7(,#(!*#!(7^('+',(!8#*3!
*)Z,#!(*7#5,(!Ae.g.! .7^2'5!#,1,&7,E!)*!%2'$&!)Z,! '&),#,()(!*8!)Z,!.#*(.,5)'1,! (7^(5#'^,#!X')Z!)Z,!^,&,8')! )*!
*)Z,#(!%2#,%+W!*&!)Z,!&,)X*#YL!!!!

=Z,#,!%#,!(,1,#%2! .')8%22(! '&! )Z'&Y'&$!%^*7)!&,)X*#Y!,[),#&%2')',(! '&(),%+!*8c!3*#,! ('3.2Wc!7('&$!)Z,!
5*&5,.)!*8!&,)X*#Y!,88,5)(L!I22!5%&!%$#,,!)Z%)!)Z,!,[.%&('*&!*8!&,)X*#Y(!A)Z,!&,)X*#Y!,88,5)E!'(!+,('#%^2,!
%&+!.*2'5',(!5%&!^,!5#%8),+!%&+!%((,((,+!X')Z!)Z%)!%'3!'&!3'&+L!bW!X%W!*8!5*&)#%()c!%!.*2'5W!.#,(7..*('&$!
%&!,[),#&%2')W!()%#)(!8#*3!)Z,!.#,3'(,!)Z%)!%&!'3.,#8,5)'*&!&,,+(!)*!^,!%++#,((,+L!>)!+*,(!&*)!&,5,((%#'2W!
)%Y,! '&)*!%55*7&)!XZ,)Z,#!)Z,!3%#Y,)! '(!%2#,%+W!%5)'&$!)*!3,,)! .*2'5W!$*%2(L! !>&!*)Z,#!X*#+(c! ,1,&! '8!%&!
'3.,#8,5)'*&!,['()(!%&+!5*72+!^,!3,%(7#,+!A3%&W!,[),#&%2')',(!%#,!X'+,2W!5*&('+,#,+!)*!^,!7&3,%(7#%^2,Ec!
')!'(!8%#!8#*3!52,%#!)Z%)!%&W!%5)'*&!X'22!,[.%&+!)Z,!&,)X*#Y!8%(),#!)Z%&!.7#(7'&$!3%#Y,)!^%(,+!$#*X)ZL!!=Z'(!
'(!XZW!,5*&*3'()(!7#$,!5%7)'*&!'&!7('&$!)Z,!5*&5,.)!*8!,[),#&%2')',(!^,5%7(,!el)*!(*3,!')!3%W!'3.2W!)Z,!
&,,+!8*#!%!.7^2'5!.*2'5W!'&),#1,&)'*&!XZ,&!&*&,!'(!5%22,+!8*#LfBB!

@#*+75,#(!%&+!5*&(73,#(!*8),&!+*!)%Y,!,[),#&%2')',(!'&)*!%55*7&)c!,1,&!'8!&*)!%2X%W(!%(!)Z,!%$$#,$%),!
2,1,2c!%&+!3%#Y,)! (*27)'*&(!8#,67,&)2W! ,1*21,L! !bW!%++#,(('&$!&,)X*#Y! ,[),#&%2')',(c!#%)Z,#! )Z%&!&,)X*#Y!
,88,5)(c!%5)'*&(!3%W!^,!5*&)#%#W!)*!.*2'5W!*^h,5)'1,(!*#!'3.*(,!$#,%),#!5*()(!)Z%&!^,&,8')(L!!>)!2,%1,(!*.,&!
)Z,!.*(('^'2')Wc!8*#!,[%3.2,c!)Z%)!%&!,[),#&%2')W!X'22!^,!.%'+!8*#!)X'5,!n!*&5,!1*27&)%#'2W!%&+!+'#,5)2W!^W!)Z,!
%5)*#(!+'#,5)2W!%88,5),+!%&+!%!(,5*&+!)'3,!^W!%!)*.:+*X&!(7^('+W!(5Z,3,!)*!XZ'5Z!)Z,W!3%W!^,!8*#5,+!)*!
5*&)#'^7),L! I)! )Z,! (%3,! )'3,c!%&%2W('(! *8!&,)X*#Y! ,[),#&%2')',(!Z%(!&*)!Y,.)! .%5,!X')Z! ),5Z&*2*$'5%2!%&+!
(,#1'5,!+,1,2*.3,&)(L!H*&,!*8!)Z,!.#*.*(%2(c!#,1',X,+!8*#!)Z'(!.%.,#c!)%Y,!'&)*!%55*7&)!)Z,!X%W!3%#Y,)(!
%#,!%2#,%+W!'&),#%5)'&$!X')Z!,[),#&%2')',(L!!I!87#)Z,#!X,%Y&,((!'(!)Z%)!)Z,!7&+,#2W'&$!%5%+,3'5!2'),#%)7#,!'(!
%23*()!,&)'#,2W!.#,+'5%),+!*&!+*3,()'5!#%)Z,#!)Z%&!'&),#&%)'*&%2!5*337&'5%)'*&L!

!>&!)Z,!5%(,!*8!),2,5*337&'5%)'*&(!)Z,!^,&,8'5'%#',(!*8! ,[),#&%2')',(!Ai.e.!)Z,!*&,(! ,[.,5),+!)*! .%W!%!
.#,3'73E!%#,!)Z,!,['()'&$!57()*3,#(!XZ*!%#,!%^2,!)*!3%Y,!5%22(!)*!)Z,!%++')'*&%2!(7^(5#'^,#(!XZ*!h*'&!%!
&,)X*#Y!%(!%!#,(72)L!I&!,['()'&$!57()*3,#!X*72+!$,&,#%22W!^,&,8')!3*#,!XZ,&!%!&,X!&%)'*&%2!(7^(5#'^,#!
h*'&(! )Z,! &,)X*#Y! )Z%&! XZ,&! %! &*&:&%)'*&%2! 57()*3,#!h*'&(! )Z,! &,)X*#YL! ! J*5%2! ,[),#&%2')',(! ),&+! )*! ^,!
()#*&$,#! )Z%&!#,3*),! *#! '&),#&%)'*&%2!,[),#&%2')',(LBM! !>8! )Z,!&,)X*#Y! ,88,5)!X%(!7(,+!%(! )Z,! ^%('(!8*#! )Z,!
.*2'5W!)Z'(!X*72+!&*)!^,!%)! '((7,!^,5%7(,c!^W!+,8'&')'*&c!%22!7(,#(!^,&,8')!8#*3!&,)X*#Y!$#*X)Z!Ai.e.!)Z,W!
Z%1,!%!$#,%),#!&73^,#!*8!5%22'&$!*..*#)7&')',(!,1,&!'8!)Z,W!%#,!&*)!,[,#5'(,+EL!!bW!X%W!*8!5*&)#%()c!&,)X*#Y!
,[),#&%2')',(! 5%&! ^,! #,2%)'1,2W! X,%Y! *#! ()#*&$! %55*#+'&$! )*! %&W! '&+'1'+7%2! 7(,#d(! 5%22'&$! .%)),#&(L! I(!
.#,(,&)2W!()#75)7#,+!)Z,!,['()'&$!(7^(5#'^,#(!'&!+,1,2*.'&$!5*7&)#',(!3'$Z)!^,!,[.,5),+!)*!^,&,8')!)Z,!3*()!
)Z#*7$Z!'&),#&%2'(%)'*&!*8!)Z,!,[),#&%2')W!^7)!)Z,!^7#+,&!8%22(!*&!,['()'&$!7(,#(! '&!+,1,2*.,+!5*7&)#',(L!I!
3*#,! 2*$'5%2! 5*7#(,c! ^%(,+! *&! ,[),#&%2')',(! %(! *..*(,+! )*! (*3,! *)Z,#! 5#'),#'%c! X*72+! ^,! )*! %2'$&! )Z,!
%22*5%)'*&!*8!#,(*7#5,(!X')Z!)Z,!()#,&$)Z!*8!)Z,!,[),#&%2')WL!!I&!,['()'&$!(7^(5#'^,#!'&!%!+,1,2*.,+!,5*&*3W!
X*72+!^,!,[.,5),+!)*!^,&,8')!3*#,!XZ,&!%!3%#$'&%2!7(,#!8#*3!)Z,'#!*X&!5*7&)#W!h*'&(!)Z,!&,)X*#Y!#%)Z,#!
)Z%&!*&,!'&!%&*)Z,#!5*7&)#WL!!

!>)!5*72+!^,!%#$7,+!)Z%)!%!&,)X*#Y!,[),#&%2')W!.#,3'73! '(!^,'&$!%..2',+!,67')%^2W!'&!)Z%)!*&2W!)Z*(,!
.,*.2,!3%Y'&$!5%22(!X'22!^,%#!)Z,!5*()L!!!T,#,!')! '(!7(,872c!*&5,!%$%'&c!)*!5*&('+,#!)Z,!#,2%)'1,!()#,&$)Z!*8!
,[),#&%2')',(L! !=Z*(,! 7(,#(! .#'3%#'2W! %88,5),+! 3'$Z)! ^,! ,[.,5),+! )*! ^,! ^7('&,((! %&+! )Z,! 0'%(.*#%L! K*()!
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'&),#&%)'*&%2!^7('&,((!5%22(!X'22!^,!^7('&,((:)*:^7('&,((!%&+!)Z,!,[),#&%2')W!8*#!)Z,!3%#$'&%2!7(,#(!)%#$,),+!
^W!%&W!(75Z!(5Z,3,!X*72+!2'Y,2W!^,!X,%YL!=Z,!#,(72)!X*72+!^,!)*!#%'(,!)Z,!5*()!*8!+*'&$!^7('&,((c!X')Z!
)Z%)!5*7&)#Wc!%&+!)Z,!5#,%)'*&! *8!%&! '&5,&)'1,! )*! ,')Z,#!^W.%((! )Z,! (W(),3! *#!2*5%),! )Z*(,!%5)'1')',(!3*()!
%88,5),+! '&! *)Z,#!5*7&)#',(L!>&! ),#3(! *8! )Z,!0'%(.*#%c! (75Z!%! .*2'5W!#%'(,(! )Z,!5*()!8*#! )Z*(,! .,*.2,! )Z%)!
8#,67,&)2W! Z%1,! )Z,! 3*()! 2'3'),+! ,5*&*3'5! 3,%&(! '&!+,1,2*.,+! 5*7&)#',(L! NZ'2,! .,*.2,! X')Z! ,['()'&$!
(7^(5#'.)'*&(!'&!+,1,2*.'&$!5*7&)#',(!^,&,8')c!'&527+'&$!8*#!,[%3.2,!^7('&,((!7(,#(!'&!)Z*(,!5*7&)#',(c!)Z,!
^7#+,&!X'22!8%22!+'(.#*.*#)'*&%),2W!*&!3'$#%&)!$#*7.(!)Z%)!),&+!)*!^,!2,((!X,22:*88!'&!+,1,2*.,+!5*7&)#',(L!!

K%#Y,)(!5%&!^,)),#!%(('()! '&!%++#,(('&$! ,[),#&%2')',(! 8*#! ^7('&,((!%&+! )Z,!0'%(.*#%!%&+! )Z,! ,['()'&$!
,5*&*3'5!2'),#%)7#,!+*,(!%(('()! '&!7&+,#()%&+'&$!Z*X! )Z'(!X*#Y(L!>&!%&W!&,)X*#Y! '&+7()#W!)Z,!%++')'*&%2!
(7^(5#'^,#! '(! &*)! %2X%W(! 5*3.,&(%),+!8*#! )Z,! ^,&,8')! )Z,W! ^#'&$! ^W! (7^(5#'^'&$c! Z*X,1,#! 8'#3(! 5%&! 7(,!
.#'5,!+'(5#'3'&%)'*&!)*!^,&,8')!7(,#(!)*!3%['3'(,!)Z,'#!&,)X*#Y!,88,5)!*&!)Z,!3%#Y,)!Ae.g.!%!2%#$,!7(,#!5%&!
^,! $'1,&! %! 2*X,#! .#'5,! )*! 5*3.,&(%),! 8*#! .*(')'1,! &,)X*#Y! ,88,5)(! *&! 3%#Y,)ELBF! ! =Z'(!%#$73,&)! X*72+!
'3.2W!)Z%)! '&5#,%('&$! .#'5,(c! )Z#*7$Z! (*3,!8*#3! *8! .#,3'73c!X*72+! .,&%2'(,! )Z*(,!7(,#(!XZ*!^#'&$! )Z,!
2%#$,()!.*(')'1,!,88,5)(!)*!)Z,!3%#Y,)L!!I)!)Z,!(%3,!)'3,c!'&&*1%)'1,!(*27)'*&(!Z%1,!^,,&!,3,#$'&$!8*#!)Z,!
0'%(.*#%c! +'(57((,+! 2%),#! '&! )Z'(! .%.,#c! )Z%)! %#,! 375Z! 3*#,! ,88'5',&)2W! %&+! ,67')%^2W! '&),#&%2'('&$!
'&),#&%)'*&%2!,[),#&%2')',(L!!

@*2'5W! 3%Y,#(! %2(*! &,,+! )*! )%Y,! '&)*! %55*7&)! )Z,! ,['()'&$! %##%&$,3,&)(! 8*#! '&),#&%)'*&%2! )#%88'5!
,[5Z%&$,c! '&! %&W! 5*&('+,#%)'*&! *8! &,)X*#Y! ,[),#&%2')',(L! ! =Z'(! (Z*72+! '&527+,! '&),#&%)'*&%2! %$#,,3,&)(!
%'3,+!%)!.#*3*)'&$!^,()!.#%5)'5,(L!@#*.*(%2(!8*#!&,)X*#Y!,[),#&%2')W!.#,3'73(c!8*#!,[%3.2,c!#7&!5*7&),#!)*!
,['()'&$! .#'&5'.2,(! A,L$L! 5*()! *#',&)%)'*&c! &*&:+'(5#'3'&%)'*&c! %&+! )#%&(.%#,&5WE! %'3,+! %)! '&5#,%('&$! )Z,!
,88'5',&)! %22*5%)'*&! *8!#,(*7#5,(L! !=Z,W! Z%1,! )Z,! .*),&)'%2! )*!+'()*#)!5*3.,)')'1,! 3%#Y,)(c! .%#)'572%#2W! '8!
'&573^,&)! *.,#%)*#(! 7(,! )Z,! %++')'*&%2! 87&+'&$! )*! ,[.%&+! )Z,'#! 3%#Y,)! .*X,#! *#! )*! +'(5*7#%$,!
3%#Y,)! ,&)#W!^W!&,X!*.,#%)*#(L!=Z'(!5*72+! ()%22!&,5,((%#W!#,8*#3! '&! )Z*(,! 5*7&)#',(!XZ'5Z! ()'22!Z%1,!
3*&*.*2',(! *1,#! '&),#&%)'*&%2! (,#1'5,! .#*1'('*&L!=Z,W!%#,c!3*#,*1,#c!5*3.2,),2W! '3.#%5)'5%2!%&+!X*72+!
&*)! %)),&+! )*! )Z,'#! ()%),+! $*%2! *8! %++#,(('&$! %! (7..*(,+c! ^7)! X'+,2W! 5*&('+,#,+! 7&:3,%(7#%^2,c! 3%#Y,)!
'3.,#8,5)'*&L!

Internalisation of externalities 

=Z,!+,5'('*&! *8! ,%5Z! 7(,#! )*!h*'&! %! &,)X*#Y! '(c!8*#! )Z,! 3*()! .%#)c! '&+,.,&+,&)! *8! %&W! *)Z,#! 7(,#d(!
5Z*'5,c! )Z*7$Zc!^W!^*)Z!+*'&$! (*c! )Z,W! (Z%#,!%!5*33*&!^,&,8')L! ! "&! )Z,! *)Z,#!Z%&+c! )Z,! ,['(),&5,! *8!%!
g&,)X*#Y!,[),#&%2')Wd!Z'&$,(!*&!.,#5,.)'*&(!*8!1%27,!^W!'&+'1'+7%2!7(,#(!'&!#,2%)'*&!)*!*)Z,#(L!=Z'(!'&527+,(!
)Z,!1%27,!7(,#(!.,#5,'1,!8#*3!^,'&$!.%#)!*8!%!&,)X*#Y!%&+!)Z,'#!X'22'&$&,((!)*!5*3.,&(%),!*)Z,#(!)*!h*'&!%!
&,)X*#YL! !=Z,!S&'),+!P'&$+*3d(! -*3.,)')'*&! -*33'(('*&!Z%(!+,8'&,+!%!g&,)X*#Y! ,[),#&%2')Wd!%(!^,'&$!
)Z,! ^,&,8')!7(,#(!+,#'1,c!8#*3!5%22'&$!%&+!^,'&$!5%22,+! ^W!&,X!7(,#(c! )Z%)! .,*.2,!often +*!&*)! )%Y,! '&)*!
%55*7&)!'&!+,5'+'&$!XZ,)Z,#!)*!(7^(5#'^,!)*!%!(,#1'5,LB_!=Z,W!.*'&)!*7)!)Z%)!(*5'%2!X,28%#,!'(!3%['3'(,+!'8!
)Z,! .#'5,! *8!h*'&'&$!%!&,)X*#Y!)%Y,(! '&)*!%55*7&)! ,[),#&%2')',(!Ai.e.! '&),#&%2'(,(! )Z,3E! '&! (75Z!%!X%W!)Z%)!
*.)'3'(,(!)Z,!&,)X*#Y!,88,5)L!!

"&,!*8!)Z,!5Z%22,&$,(! '&!+,%2'&$!X')Z!,[),#&%2')',(! '(!)Z,!+'88'572)W!'&! '+,&)'8W'&$!)Z*(,!%88,5),+L!!>&!
5*&)#%()!)*!)Z,!&,)X*#Y!,88,5)!AXZ,#,!')!5%&!^,!%#$7,+!%22!7(,#(!^,&,8')!,67%22W!8#*3!%&!,[.%&('*&!'&!5%22'&$!
*..*#)7&')',(Ec!)Z,!()#,&$)Z!*8!&,)X*#Y!,[),#&%2')',(!X'22!^,!#,2%)'1,!)*!,%5Z!7(,#L!>&!+,8'&'&$!)Z,!&,)X*#Y!
,[),#&%2')Wc!-#%&+%22!%&+!N%1,#3%&!*^(,#1,+i!

e=Z,!&,)X*#Y!,[),#&%2')W!'&!),2,.Z*&,!&,)X*#Y(!3%W!^,!5Z%#%5),#'(,+!8%'#2W!('3.2WL!NZ%)!>!%3!
X'22'&$!)*!.%W!)*!h*'&!%!&,)X*#Y!'(!%!87&5)'*&!*8!Z*X!3%&W!*)Z,#(!>!5%&!5%22!A%&+!5%&!5%22!3,EL!=Z,!
()%&+%#+! ,5*&*3'5!%&%2W('(! *8! )Z'(! ,[),#&%2')W!5*&527+,(! )Z%)! )Z,!n)Z! .,#(*&! )*!h*'&!%!&,)X*#Y!
(Z*72+! .%W!%! .#'5,! ^,2*X!Z,#!5*()(! )*! '&+75,!Z,#! )*! (7^(5#'^,L!<Z,!+*,(!&*)c! '&! ,1%27%)'&$! )Z,!
5*()(!%&+!^,&,8')(! *8!%!),2,.Z*&,c!5*&('+,#!)Z,!^,&,8')(! (Z,! .#*1'+,(! )*! *)Z,#(L! ! I(!%!#,(72)! )Z,!
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,[),#&%2)',(! l! o#,2%),! )*p! l! )Z,! '3.*(('^'2')W! *8! '+,&)'8W'&$! )Z,! ^,&,8'5'%#',(c! XZ*! *)Z,#X'(,!
3'$Z)!^,!'&+75,+!)*!5*3.,&(%),!Z,#!+'#,5)2WLfBV!

>8!.#*+75,#(!*#!5*&(73,#(!3%Y,!+,5'('*&(c!XZ'5Z!'&5*#.*#%),!)Z,!5*()(!*#!^,&,8')(!*8!('+,!,88,5)(!*&!
*)Z,#(c!)Z,W!%#,!&*)!.#*.,#2W!(.,%Y'&$!,[),#&%2')',(L!!I(!J',^*X')k!%&+!K%#$*2'(!.*'&)!*7)i!

eI2)Z*7$Z!)Z,! '&+'1'+7%2!5*&(73,#(!*8!%!.#*+75)!%#,!&*)!2'Y,2W!)*! '&),#&%2'(,!)Z,! ,88,5)!*8!)Z,'#!
h*'&'&$! %! &,)X*#Y! *&! *)Z,#! 3,3^,#(! *8! %! &,)X*#Yc! )Z,! *X&,#! *8! %! &,)X*#Y! 3%W! 1,#W! X,22!
'&),#&%2'(,!(75Z!,88,5)(L!NZ,&!)Z,!*X&,#!*8!%!&,)X*#Y!A*#!),5Z&*2*$WE!'(!%^2,!)*!'&),#&%2'(,!(75Z!
&,)X*#Y!,88,5)(c!)Z,W!%#,!&*!2*&$,#!,[),#&%2')',(LfB`!!

>&!*)Z,#!X*#+(c!e=Z,!+'88,#,&5,!^,)X,,&!%!&,)X*#Y!,88,5)!%&+!%!&,)X*#Y!,[),#&%2')W!2',(!'&!XZ,)Z,#!)Z,!
'3.%5)! *8! %&! %++')'*&%2! 7(,#! *&! *)Z,#! 7(,#(! '(! (*3,Z*X! '&),#&%2'(,+LfBD! ! >&! (,,Y'&$! )*! %++#,((! *&,!
.Z,&*3,&*&! Ai.e.! )Z,! &,)X*#Y! ,88,5)E! *.,#%)*#(! 3%W! %2),#! #,2%),+! 8%5)*#(! Ai.e.! &,)X*#Y! ,[),#&%2')',(EL!!
H,)X*#Y!*.,#%)*#(c!8*#!,[%3.2,c!5*:*.,#%),!'&!)Z,!5#,%)'*&!%&+!7(,!*8!()%&+%#+(!)*!.,#3')!5*337&'5%)'*&!
%5#*((! +'88,#,&)! &,)X*#Y(! '&! #,5*$&')'*&! *8! )Z,! &,)X*#Y! ,88,5)L! ! =Z,W! +*! (*! ^,5%7(,! )Z,! ^,&,8')(!
A'&),#5*&&,5)'1')WE! *7)X,'$Z! )Z,! 5*()! A3%Y'&$! ()%&+%#+(EL! =Z,'#! %5)'*&(! #,82,5)! +,3%&+! 8#*3! )Z,'#!
57()*3,#(c! XZ*! X*72+! ^,! 67'5Y! )*! 5*3.2%'&! '8! )Z,'#! 5*337&'5%)'*&! *.)'*&(! X,#,! 2'3'),+! %&+c! XZ*!
72)'3%),2W! ^,%#! )Z,! 5*()! *8! )Z,! ()%&+%#+'(%)'*&L! I&! '3.*#)%&)! .*'&)c! )Z%)! &,,+(! )*! ^,! #,5*$&'(,+! '&! %22!
+'(57(('*&(! *&! &,)X*#Y! ,[),#&%2')',(c! '(! )Z%)! &,)X*#Y! *.,#%)*#(! Z%1,! '&5,&)'1,(! )*! '&),#&%2'(,! )Z,!
.Z,&*3,&*&!%(!)Z,W!()#'1,!)*!,&Z%&5,!)Z,!&,)X*#Y!,88,5)L!

!"#$%"&'()&#(*"+*,+"$#-*%.+$/#$%"&'(#($)+01+"$#-*%.+*-"$%)+

=Z,!'&)#*+75)'*&!*8!<Z*#)!K,((%$,!<,#1'5,!A<K<E!.#*1'+,(!%!$**+!,[%3.2,!*8!*.,#%)*#!'&),#&%2'('&$!
,[),#&%2')',(!%&+!)%Y'&$!'&)*!%55*7&)!)Z,!&,)X*#Y!,88,5)L!>&')'%22Wc!<K<!X%(!&*)!.2%&&,+!%(!%!5*33,#5'%2!
(,#1'5,L!!=Z,!*#'$'&%2!.7#.*(,!X%(!8*#!*.,#%)*#(!)*!(Z%#,!'&8*#3%)'*&!X')Z!57()*3,#(!%(!X,22!%(!()%88LBa!=Z,!
7&.2%&&,+!('+,!,88,5)(!X,#,!)*!,&%^2,!7(,#(!)*!),[)!3,((%$,!)*!,%5Z!*)Z,#!%&+!8*#!*.,#%)*#(!&*)!)*!^,!%^2,!)*!
^'22!7(,#(!8*#!)Z'(!(,#1'5,L!=Z'(!3,%&)!)Z,!,5*&*3'5!1%27,!*8!%!.*(')'1,!,[),#&%2')Wc!8*#!5*&(73,#(c!X%(!&*)!
^,'&$!5%.)7#,+!^W!.#*+75,#(L!I(!%&!7&.2%&&,+!('+,!,88,5)c!#%)Z,#!)Z%&!%!5*33,#5'%2!(,#1'5,c!<K<!%2(*!Z%+!
2'3')%)'*&(L!=Z,(,!'&527+,+!7(,#(c!*&!*&,!&,)X*#Yc!&*)!^,'&$!%^2,!)*!),[)!7(,#(!*&!%&*)Z,#!&,)X*#YLMC!<)#75Y!
^W!)Z,!$#*X'&$!.*.72%#')W!*8!)Z,!.Z,&*3,&*&c!*.,#%)*#(!'&),#&%2'(,+!)Z,!,[),#&%2')W!^W!'&)#*+75'&$!.#'5'&$!
%&+!^'22'&$!(W(),3(!8*#!<K<!%&+!%++,+!1%27,c!^W!,&%^2'&$!)#%&(3'(('*&!%5#*((!&,)X*#Y(! )*! ,&Z%&5,! )Z,!
&,)X*#Y!,88,5)L!

=Z,! (*27)'*&!)*!)Z,! .*(')'1,! ,[),#&%2')W!$,&,#%),+!^W!<K<!X*72+!&*)!Z%1,! (7#.#'(,+!O*&%2+!-*%(,L!!
@#*8,((*#!-*%(,!X%(!)Z,!,5*&*3'()!XZ*!.*'&),+!*7)c!'&!)Z,!]aVC(c!)Z%)!.#*.,#)W!#'$Z)(!.#*1'+,+!'&5,&)'1,(c!
8*#! )Z,'#! *X&,#(c! )*! )%5Y2,! '&,88'5',&)! *7)5*3,(!#,(72)'&$!8#*3! ,[),#&%2')',(LM]!=Z,! .#*^2,3!8*#!7&'1,#(%2!
%..2'5%)'*&!*8!)Z'(!.#'&5'.2,c!%(!#,5*$&'(,+!^W!-*%(,c!X%(!'&!)Z*(,!(')7%)'*&(!XZ,#,!Z'$Z!)#%&(%5)'*&!5*()(!
%5),+! %(! %! ^%##',#! )*! ,88'5',&)! #,(*7#5,! %22*5%)'*&LMB! I3*&$! )Z,(,! 5*()(! '(! )Z,! '+,&)'8'5%)'*&! *8! )Z*(,!
%88,5),+c!^W!%&W!,[),#&%2')Wc!%&+!.2%5'&$!%!(*27)'*&!'&)*!,88,5)!Ae.g.!&,$*)'%)'*&(c!5*&)#%5)(!,)5EL!!H,)X*#Y!
*.,#%)*#(c!')!5%&!^,!%#$7,+c!.2%W,+!)Z%)!#*2,!'&!)Z,!5%(,!*8!<K<L!!=Z'(!#%'(,(!)Z,!67,()'*&!*8!XZ,)Z,#!)Z,W!
.,#8*#3! )Z,! (%3,! #*2,! X')Z! *)Z,#! ,[),#&%2')',(! %&+! XZ,)Z,#! 3%#Y,)(! %#,! %2#,%+W! %5)'&$! )*! '&),#&%2'(,!
&,)X*#Y!,[),#&%2')',(L!

=Z,!52%(('5!.#*^2,3!X')Z!&,)X*#Y!,[),#&%2')',(!'(!)Z,!5Z%22,&$,!*8!'+,&)'8W'&$!^,&,8'5'%#',(!)Z%)!3'$Z)!
*)Z,#X'(,!+'#,5)2W!5*&)#'^7),!)*!)Z,!5*()!*8!%++'&$!&,X!),2,.Z*&W!(7^(5#'^,#(L!>&!)Z,!3*&*.*2W!,#%!&,)X*#Y!
,[),#&%2')',(! ),&+,+! )*!^,!+,%2)!X')Z! *^2'67,2WL!S&'1,#(%2! (,#1'5,! .*2'5,(!X,#,!2%#$,2W!h7()'8',+!^%(,+!*&!
(*5'%2!,[),#&%2')',(!%((*5'%),+!X')Z!Z%1'&$!%!),2,.Z*&,!(,#1'5,!Ae.g.!,&(7#'&$!X'+,(.#,%+!%1%'2%^'2')W!*8!)Z,!
%^'2')W! )*! 5%22! ,3,#$,&5W! (,#1'5,(E! *#c! 3*#,! ^#*%+2Wc! )Z,! ,5*&*3'5! %&+! (*5'%2! ^,&,8')(! *8! )Z,! &,)X*#Y!
,88,5)L! >&! 8*(),#'&$! 5#*((! (7^('+',(c! 8#*3! *&,! ^#*%+! $#*7.! )*! %&*)Z,#c! )*! 3,,)! )Z,(,! $*%2(c! &,)X*#Y!
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! ]V

,[),#&%2')',(!X,#,!%++#,((,+!)*!%&!,[),&)!^7)c!%#$7%^2Wc!'&!%!Z%.Z%k%#+!8%(Z'*&L!!>&!*)Z,#!X*#+(!1,#W!^#*%+!
$#*7.(!A^7('&,((?5*&(73,#c!7#^%&?#7#%2c!2*&$!+'()%&5,?2*5%2E!3,)!)Z,!5*()(!*#!#,%.,+!)Z,!^,&,8')(L!!>8!(75Z!
.*2'5',(!Z%+!^,,&!%..2',+c! *&2W! '&!#,(.,5)! )*!&,)X*#Y! ,[),#&%2')',(c! )Z,#,!X*72+!Z%1,! ^,,&!3*#,!2'3'),+!
'&),#1,&)'*&L! I(! -#%&+%22!%&+!N%1,#3%&! .*'&)! *7)c! ')! X*72+! Z%1,! *&2W! ^,,&! &,5,((%#W! )*! '&),#1,&,!8*#!
)Z*(,! '&+'1'+7%2(! XZ*(,! .#'1%),! ^,&,8')(! +'+! &*)! ,[5,,+! )Z,! 5*()! *8! (,#1'&$! )Z,3c! ^7)! XZ*! $,&,#%),+!
(788'5',&)!,[),#&%2!^,&,8')(!)*!3%Y,!7.!)Z,!+'88,#,&5,LMM!!!

Enter prepaid cards 

=Z,#,! '(c! Z*X,1,#c! %! +'88,#,&)! X%W! *8! 2**Y'&$! %)! )Z,! .#*^2,3! *8! &,)X*#Y! ,[),#&%2')',(! '&! %!
3%#Y,):^%(,+! ,&1'#*&3,&)L! -*&('+,#! )Z,! (')7%)'*&! '&!XZ'5Z!%!3,5Z%&'(3!X%(! '&)#*+75,+!X')Z! )Z,! ,88,5)!
)Z%)!)Z,! .#'1%),!^,&,8')(c!)*!)Z,!7(,#c!%23*()!%2X%W(!,[5,,+,+!)Z,! .#'5,!)Z,W!%#,!X'22'&$!)*! .%WL!-*&('+,#!
87#)Z,#! )Z%)c!XZ'2,! (*3,*&,!h*'&'&$!)Z,!&,)X*#Y!+*,(!&*)! '&),#&%2'(,! )Z,!^,&,8')! )*! *)Z,#(c! )Z'(!^,&,8')! '(!
X,22! #,5*$&'(,+! ^W! &,)X*#Y! *.,#%)*#(L! =Z,! (*27)'*&c! )Z,#,8*#,c! X%(! %! (W(),3! )Z%)! ,&%^2,+! %! &,)X*#Y!
*.,#%)*#!)*!5Z%#$,!7(,#(!XZ%),1,#!)Z,W!%#,!X'22'&$!)*!.%WL!>&!8%5)c!)Z'(!'(!XZ%)!%!3%#Y,)!^%(,+!%..#*%5Z!Z%(!
+,2'1,#,+!)Z#*7$Z!.#,:.%'+!5%#+(L!

=Z,!'&)#*+75)'*&!*8!.#,.%'+!5%#+(!Z%(!%2(*!$*&,!%!2*&$!X%W!)*X%#+!'&),#&%2'('&$!*#c!'&!(*3,!5*7&)#',(c!
,2'3'&%)'&$! &,)X*#Y! ,[),#&%2')',(L!G,X! X#')'&$! %^*7)! &,)X*#Y! ,[),#&%2')',(c! '&! )Z,! .#,1'*7(! 5,&)7#Wc!
,&1'(%$,+! ),2,:+,&(')',(! X*72+! ,[5,,+! ]CCqc! 2,)! %2*&,! BCCqLMF! G,X,#! ()'22! X*72+! Z%1,! ,[.,5),+! )Z,!
+,1,2*.'&$! 5*7&)#',(! )*! ^,! (7#.%(('&$! ]CCqLM_! =Z'(! +*,(! &*)c! *8! 5*7#(,c! 3,%&! )Z%)! ,1,#W*&,! '&! )Z,(,!
,5*&*3',(!Z%(!%!),2,.Z*&,L!!>)!+*,(!(Z*Xc!Z*X,1,#c!)Z%)!5*3.,)')'1,!3%#Y,)(c! '&!5*&)#%()!)*!3*&*.*2',(c!
%#,!#%.'+2W!,[.%&+'&$!%55,((!%&+c!'&!)Z,!5*7#(,!*8!+*'&$!(*c!%#,!'&),#&%2'('&$!&,)X*#Y!,[),#&%2')',(L!

07#'&$!)Z,!3*&*.*2W!,#%!*.,#%)*#(!)W.'5%22W!5Z%#$,+!%!5*&&,5)'*&!8,,c!%!8'[,+!3*&)Z2W!2'&,!#,&)%2!%&+!
7(%$,!5Z%#$,(L!=Z,#,!X%(!2'))2,!82,['^'2')W!'&!)Z,(,!%##%&$,3,&)(L!>&!)Z'(!5*&),[)c!)Z,!&,)X*#Y!,[),#&%2')',(c!
%(! +,(5#'^,+! ^W! -#%&+%22! %&+! N%1,#3%&! 8*#! %! )#%+')'*&%2! ),2,.Z*&,! (,#1'5,c! #,.#,(,&),+! %! 2%#$,#!
5*&('+,#%)'*&!*#!^%##',#c!)Z%&!)Z,W!+*!)*+%Wc!8*#!7(,#(!5*&('+,#'&$!h*'&'&$!%!&,)X*#YL!>&!5*&)#%()!3%#Y,)(!
%#,! ^,)),#! %^2,! )*! +,),#3'&,! .#'5,! (,&(')'1')',(L! H,)X*#Y! *.,#%)*#(c! 2'Y,! %&W! ^7('&,((c! X'22! ,&+,%1*7#! )*!
5Z%#$,!5*&(73,#(!)Z,!3%['373!%3*7&)!)Z,W!5%&!8*#!%&W!$**+!*#!(,#1'5,LMV!!-*&(73,#(!Z%1,c!*8!5*7#(,c!
+'88,#,&)!.#*.,&(')',(!)*!.%WL!@#,:.%'+!5%#+(!&*)!*&2W!,2'3'&%),+!)Z,!5#,+')!^%##',#(!)*!h*'&'&$!%!&,)X*#Y!^7)!
,&%^2,+!*.,#%)*#(!)*!'&)#*+75,!%!3,%&(!8*#!5*&(73,#(!)*!('$&%2!Z*X!.#'5,!(,&(')'1,!)Z,W!X,#,!)*!.%W'&$!)Z,!
8'[,+!8,,(!XZ'5Z!)W.'8',+!)#%+')'*&%2!),2,.Z*&,!(,#1'5,L!!K*#,*1,#c!)Z,!&,X!()#%),$W!Z%+!)Z,!%+1%&)%$,!*8!
'&),#&%2'('&$! &,)X*#Y! ,[),#&%2')',(!Ai.e.! .,*.2,! XZ*! X*72+! &*)! *)Z,#X'(,!Z%1,!h*'&,+!%! &,)X*#Y! ^,5%3,!
(7^(5#'^,#(EL!!!

G*#!.#'5,!(,&(')'1,!5*&(73,#(c!)Z,!'&&*1%)'*&!*8!.#,:.%'+!5%#+(c!#,(72)'&$!8#*3!5*3.,)')'*&c!)7#&,+!)Z,!
)#%+')'*&%2! .#'5'&$! 3*+,2! *&! ')(! Z,%+L! H*)! *&2W! X,#,! 5*&&,5)'*&! 8,,(! 5*33*&2W! X%'1,+! ^7)! h*'&'&$! %!
&,)X*#Y!5*72+!^,!5*&('+,#,+!'&!),#3(!*8!XZ%)!5%&!^,!5%22,+!)Z,!3'&'373!5*()!*8!(7^(5#'.)'*&!AK-<EL!=Z,!
K-<! '(! )Z,! 2*X,()! .*(('^2,! 5Z%#$,! %! 7(,#! 5%&! .%W! %&+! ()'22! #,3%'&! 5*&&,5),+! )*! %! &,)X*#YL! >&! (*3,!
+,1,2*.'&$!5*7&)#',(! )Z'(!5%&!&*X!^,!2,((! )Z%&!S<0!B! .,#!3*&)Z!8*#!X'#,2,((! (,#1'5,LM`!=Z'(! '(!XZW! '&!
+,1,2*.,+!5*7&)#',(!')!'(!'&5#,%('&$2W!5*33*&!)*!(,,!&*3'&%2!3*^'2,!.,&,)#%)'*&!#%),(!$#,%),#!)Z%&!]CCqc!
'&+'5%)'&$!)Z%)!%)!2,%()!(*3,!5*&(73,#(c!%))#%5),+!^W!)Z,!K-<c!Z%1,!3*#,!)Z%&!*&,!3*^'2,!(,#1'5,LMD!!=Z,!
%+1%&)%$,!8*#!)Z,!2*X!7(%$,!*#!2*X!'&5*3,!7(,#c!XZ*(,!.#'1%),!^,&,8')!3%W!&*)!Z%1,!h7()'8',+!(7^(5#'.)'*&!
7&+,#!%!)#%+')'*&%2!.#'5'&$!3*+,2c!'(!)Z%)!)Z,W!5%&!#%)'*&%2'(,!Z%1'&$!(,#1'5,!8*#!)Z,!8'#()!)'3,L!=Z,'#!.#'1%),!
^,&,8')c! '&!*)Z,#!X*#+(c!X'22!%2X%W(!,[5,,+!)Z,!5*()!*8!h*'&'&$!)Z,!&,)X*#Y!Ai.e.!XZ%)!)Z,W!%#,!X'22'&$!)*!
.%WEL!

I)! )Z,!(%3,!)'3,c!3%&W!3*^'2,!7(,#(!5*&)'&7,!)*!^,!^'22,+!*&!%!.*():.%W!^%('(L!=Z,W!$,&,#%22W!.%W!
8'[,+!3*&)Z2W!8,,(c!Z%1,!Z'$Z,#!&,)X*#Y!7(%$,!%&+!#,5,'1,!%!#,+75,+!7&')! .#'5,!Ai.e.!%!2*X,#!.,#!3'&7),!
#%),! *#! 7&2'3'),+! (,#1'5,EL! ! >&! )Z'(! X%W! .*():.%W! 7(,#(c! XZ*! %#,! 2,((! .#'5,! (,&(')'1,c! 3%Y,! %! $#,%),#!
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! ]`

'&+'1'+7%2!5*&)#'^7)'*&!)*!3,,)'&$!%!&,)X*#Yd(!h*'&)!%&+!5*33*&!5*()(L!!=Z,! '((7,!Z,#,c!Z*X,1,#c! '(!&*)!
*&,! *8!5#*((! (7^('+'(%)'*&L! !b*)Z! .#,:.%'+!%&+! .*():.%'+!7(,#(! .%W!)Z,'#!X%W!^7)! )Z,!3%#Y,)!Z%(!8*7&+!%!
^,)),#! X%W! 8*#! )Z,3! )*! ('$&%2! Z*X! .#'5,! (,&(')'1,! )Z,W! %#,L! ! S(,#(! 3%W! $'1,! 2'))2,! *#! &*! )Z*7$Z)! )*! )Z,!
&,)X*#Y!,[),#&%2')',(!^,'&$!%++#,((,+!^7)!)Z,!,88,5)!'(!)Z,!(%3,L!!b*)Z!.*():.%'+!%&+!.#,:.%'+!7(,#(!^,&,8')!
8#*3!)Z,!'&),#&%2'(%)'*&!*8!)Z,!&,)X*#Y!,[),#&%2')',(!%&+!)Z,!#,(72)'&$!$#*X)Z!*8!)Z,!&,)X*#Y!,88,5)L!!

=Z,!.#,.%'+!3*+,2!'(!%2(*!^,'&$!%..2',+!)*!8'[,+!&,)X*#Y(!(,#1'5,(!'&!(*3,!5*7&)#',(L!>&!>&+'%c!bZ%#%)!
<%&5Z%#!H'$%3!J)+!Ab<HJE!Z%(!'&)#*+75,+!%!(5Z,3,!XZ,#,^W!(7^(5#'^,#(!5%&!Z%1,!%!8'[,+!2'&,!),2,.Z*&,!
5*&&,5)'*&!*&!%!.#,:.%'+!^%('(LMa!=Z,!(,#1'5,!+'88,#(!8#*3!),2,.Z*&,!5%#+(! '&!)Z%)!&*!@>H!5*+,! '(!&,,+,+!
3%Y'&$! ')! ('3.2,#! )*!7(,L!=Z,! (5Z,3,! '(!%'3,+!%)!3%Y'&$!8'[,+!2'&,(!3*#,!%))#%5)'1,!#,2%)'1,! )*!3*^'2,!
(,#1'5,(L!=Z,!K-<!8*#!)Z'(!(,#1'5,!'(!2,((!)Z%&!S<0!CL_C!.,#!3*&)ZLFC!G7#)Z,#!+'(5*7&)(!%#,!%1%'2%^2,! '&!
#7#%2!%#,%(!8*#!,[5Z%&$,(!(,#1'&$!2,((!)Z%&!]CCC!7(,#(c!,88,5)'1,2W!(,))'&$!)Z,!.#'5,!*8!)Z,!K-<!%)!k,#*L!

>&+'%d(!Z'$Z2W!5*3.,)')'1,!%55,((!3%#Y,)!Z%(!%2(*!+,2'1,#,+!)Z,! '&&*1%)'*&!*8!2'8,)'3,!.#,.%'+!5%#+(!
8*#!X'#,2,((!(,#1'5,L!!I'3,+!%)!2*X!'&5*3,!.,*.2,!)Z,!.#,.%'+!5%#+(!Z%1,!&*!8'[,+!1%2'+')W!.,#'*+L!>&!*)Z,#!
X*#+(!)Z,!5%#+(!,&%^2,!7(,#(!)*!5*&)'&7,!)*!#,5,'1,!5%22(!,1,&!'&!)Z*(,!3*&)Z(!XZ,&!)Z,W!5%&&*)!%88*#+!)*!
)*.!7.!)Z,'#!5%#+(!X')Z!5#,+')(!8*#!3%Y'&$!5%22(L!-*3.,)')'*&c!)Z,#,8*#,c!&*)!*&2W!%5)(!)*!,[.%&+!%55,((!8*#!
2*X!'&5*3,!7(,#(!^7)!%2(*!)*!#,)%'&!)Z,3!%(!57()*3,#(!XZ,&!)Z,W!3'$Z)!*)Z,#X'(,!2,%1,!)Z,!&,)X*#YL!

Network Investment and Externalities 

>)! '(! &*)! h7()! '&! .#'5'&$! )Z%)! *.,#%)*#(! 3%W! )%Y,!&,)X*#Y! ,[),#&%2')',(c! *#! )Z,! &,)X*#Y! ,88,5)c! '&)*!
5*&('+,#%)'*&L! ".,#%)*#(! '&1,()! '&!&,)X*#Y(c!8*#! )Z,!3*()! .%#)c!X')Z!%&!%&)'5'.%)'*&! *8!87)7#,!$#*X)ZL! I!
('$&'8'5%&)!8%5)*#! '(!)Z,! ,5*&*3'5(!*8!^7'2+'&$!%&+!3%'&)%'&'&$!&,)X*#Y(! '&!#,2%)'*&!)*!)Z%)!$#*X)ZL!!=Z,!
5*()! *8! .7))'&$! '&)*! .2%5,!5%.%5')W! 8*#! 87)7#,! #,67'#,3,&)(! 3%W! ^,! 3%#$'&%2!5*3.%#,+! X')Z! %++'&$! )Z%)!
5%.%5')Wc! *#! #,.2%5'&$! %! (W(),3c! %)! %! 2%),#! ()%$,L! H,1,#)Z,2,((c! )Z%)! '&1,()3,&)! 37()! ^,! .%'+! 8*#! ^W!
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@,#Z%.(!)Z,!^,()!,[%3.2,!'(!)Z,!g3@,+'$#,,d!(,#1'5,!XZ'5Z!,&%^2,(!7(,#(c!%8),#!.7#5Z%('&$!%!+#7$!
%&+!(5#%)5Z'&$!%!.%&,2c!)*!),[)!)Z,!&73^,#!)*!(,,!'8!)Z,!.#*+75)!'(!$,&7'&,!%&+!.#'*#!)*!')(!+%),!*8!
,[.'#WL`B! I7)Z*#')',(! Z%1,! %2(*! 7(,+! ),[)! (,#1'5,(! )*! ^#*%+5%()! '&8*#3%)'*&! %^*7)! &%)7#%2!
+'(%(),#(L`M!

! ! K*^'2,! .Z*&,(! %#,! ^,'&$! 7(,+! %(! %! (7^()')7),! 8*#! )Z,! (,#1'5,(! %&+! )**2(! .#*1'+,+! ^W! 8'&%&5'%2!
'&),#3,+'%#',(!*#!'&()')7)'*&(L!!=Z'(!5%&!#%&$,!8#*3!%5)'&$!%(!()*#,!*8!1%27,c!.%W3,&)!3,5Z%&'(3!
*#!%!)**2!8*#!8'&%&5'%2!#,3'))%&5,(L!<%8%#'5*3d(!K:@9<I!(,#1'5,c!8*#!,[%3.2,c! ,&%^2,(!7(,#(!)*!
)#%&(8,#!3*&,W!7('&$!%!3*^'2,!.Z*&,!'&!P,&W%L`F!>&!)Z,!8'#()!]D!3*&)Z(!*8!(,#1'5,!')!)#%&(8,##,+!
87&+(!1%27,+!%)!*1,#!S<0!_CC!3'22'*&L`_!>&!)Z%)!)'3,!)Z,!(,#1'5,!#,$'(),#,+!MLD!3'22'*&!57()*3,#(c!
%!8'$7#,!)Z%)!)Z,!P,&W%&!^%&Y'&$!(W(),3!)**Y!%!5,&)7#W!)*!#,%5ZL`V!=Z,(,!7&%&)'5'.%),+!(,#1'5,(c!
.'*&,,#,+! '&! +,1,2*.'&$! 5*7&)#',(c! %#,! &*X! ^,'&$! 3%+,! %1%'2%^2,! ^W! 3*^'2,! .#*1'+,#(! )*!
g7&^%&Y,+d! .,*.2,! '&! +,1,2*.'&$! %&+! +,1,2*.,+! 5*7&)#',(L`` ! I)! )Z,! (%3,! )'3,! %..2'5%)'*&!
+,1,2*.,#(! %#,! )%Y'&$! (755,((872! 3*+,2(! 8#*3! +,1,2*.,+! 5*7&)#',(! %&+! %+%.)'&$! )Z,3! )*! 2*5%2!
#,67'#,3,&)(L!!"&,!,[%3.2,!'(!+,1,2*.'&$!(,#1'5,(!('3'2%#!)*!@%W@%2!8*#!3*^'2,!.Z*&,(L`D!

! ! K*^'2,!.Z*&,(!%#,!^,'&$!7(,+!8*#!)Z,!+,2'1,#W!*8!$*1,#&3,&)!(,#1'5,(L!!"&,!,[%3.2,c!'&!>&+'%c!'(!
)Z,! +,2'1,#W! *8! .,&('*&(! )Z#*7$Z! %! 5*3^'&%)'*&! *8! OG>0! ,&%^2,+! 5%#+(! %&+! H,%#! G',2+!
-*337&'5%)'*&! AHG-E! ,&%^2,+! 3*^'2,! .Z*&,(L`a! ! S&+,#! )Z'(! (5Z,3,! .,&('*&,#(! Z%1,! %! 5Z'.!
,&%^2,+! 5%#+! XZ'5Z! '&527+,(! )Z,'#! .,#(*&%2! '&8*#3%)'*&! )*$,)Z,#! X')Z! %! 8'&$,#.#'&)L! ! "&!
.#,(,&)%)'*&!*8!)Z,!5%#+!)Z,!'&8*#3%)'*&!'(!(5%&&,+!^W!)Z,!3*^'2,!.Z*&,!%&+!%7)Z*#'(%)'*&!$'1,&!
8*#! )Z,!%$,&)! )*!+'(.,&(,! )Z,! .,&('*&! ,&)')2,3,&)L!=Z,! (5Z,3,! '(!#,.*#),+! )*!Z%1,! ('$&'8'5%&)2W!
#,+75,+!)#%&(%5)'*&!5*()(c!,2'3'&%),+!*..*#)7&')',(!8*#!5*##7.)'*&!%&+!8#%7+!%(!X,22!%(!.#*1'+'&$!%!
3*#,! ,88'5',&)! (,#1'5,! )*!7(,#(L! I55*#+'&$2Wc! )Z,!>&+'%&!$*1,#&3,&)!%'3(! )*! ,[.%&+!)Z,!7(,! *8!
3*^'2,!.Z*&,(!)*!.#*1'+,!(,#1'5,(!)*!.,*.2,!X')Z*7)!^%&Y!%55*7&)(L!
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! ! K*^'2,! .Z*&,! &,)X*#Y(! Z%1,! ^,5*3,! %! .2%)8*#3! 8*#! 5*33,#5,L! ! =%Y,! )Z,! ,[%3.2,! *8!
g-,22b%k%%#d! '&! b%&$2%+,(ZL! ! =Z,! (,#1'5,! Z%(! ^,,&! +,(5#'^,+! %(! %! g-#%'$(2'()d! 8*#! 3*^'2,!
),2,.Z*&,(L!@,*.2,!%+1,#)'(,!%!X'+,!1%#',)W!*8!)Z'&$(!8#*3!%$#'572)7#%2!.#*+75,!%&+!#,%2:,()%),!)*!
h*^(!%&+!(,#1'5,(L!=Z,!U<K!I((*5'%)'*&!Z%(!&*),+c!eNZ'2,!5*33*&!),2,.Z*&W!,()%^2'(Z,(!*&,:
)*:*&,! 5*337&'5%)'*&c! -,22b%k%%#! 2'&Y(! 3%&W:)*:3%&W! 7('&$! )Z,! (%3,! ^%('5! 3*^'2,!
'&8#%()#75)7#,(LfDC! ! >&! I8#'5%c! 3*^'2,! .Z*&,(! 5%&! ^,! 7(,+! )*! %55,((! =#%+,H,)c! %&! %$#'572)7#%2!
3%#Y,)!'&8*#3%)'*&!%&+!)#%+'&$!(,#1'5,!8*#!8%#3,#(!%&+!)Z,'#!(7..2',#(LD]!=Z,!(,#1'5,!.'*&,,#,+!'&!
UZ%&%! ^7)! &*X! %1%'2%^2,! %5#*((! I8#'5%c! 3*()2W! 7(,(! <K<! )*! ,&%^2,! )#%+,(! %&+! '&8*#3%)'*&!
+'((,3'&%)'*&L!-*:*.,#%)'1,(!%&+!.%#)&,#(!Z%1,!)Z,!*.)'*&!*8!(7^('+'('&$!<K<!3,((%$,(!8*#!)Z,'#!
5*&()')7,&)(! *#! 57()*3,#(L! <,&,$%2d(! K%&*^'! *88,#(! %! ('3'2%#! .2%)8*#3! 8*#! 8%#3,#(! %&+!
8'(Z,#3,&LDB!

=Z,!8*#,$*'&$!#%'(,(! )Z,!67,()'*&! *8!Z*X! '&&*1%)'*&c! (7##*7&+'&$! )Z,!7(,! *8!&,)X*#Y(c!5%&! '&8*#3!
+,^%),(! %^*7)! ,[),#&%2')',(L! ! "&,! *^1'*7(! %(.,5)! '(! )Z%)! )Z,! #,1,&7,! *..*#)7&')',(! 8*#! *.,#%)*#(! %#,! &*!
2*&$,#!2'3'),+!)*!),2,.Z*&WL!!".,#%)*#(!5%&!(Z%#,!#,1,&7,!X')Z!)Z'#+!.%#)W!(,#1'5,!.#*1'+,#(!A,L$L!%(!*557#(!
X')Z!H==d(! ':3*+,E! *#!%5)!%(! '&),#3,+'%#',(! )Z,3(,21,(! )*! (,22! .#*+75)(!%&+! (,#1'5,(!A),#3'&%2!+,1'5,(c!
#'&$)*&,(c!37('5c!'&8*#3%)'*&c!%..2'5%)'*&(c!8'&%&5'%2!#,3'))%&5,(?3*^'2,!^%&Y'&$!%&+!(*!8*#)ZEL!!=Z,W!5%&!
%2(*! (,22! %55,((! )*! )Z,'#! (7^(5#'^,#! ^%(,! )*! %+1,#)'(,#(L! ! <*3,! 3*^'2,! (,#1'5,! .#*1'+,#(c! 8*#! ,[%3.2,c!
.#*1'+,! <K<! %&+! KK<! %+1,#)'('&$! )*! )Z,'#! (7^(5#'^,#(! '&! #,)7#&! 8*#! 2*X,#! ),2,.Z*&W! .#'5,(LDM! >&! )Z,!
@Z'2'..'&,(c!S:3*^'2,!'(!%!(,#1'5,!*X&,+!^W!)X*!&,)X*#Y!*.,#%)*#(LDF!!>)!'(!%'3,+!%)!]_!)*!M_!W,%#!*2+(c!^W!
'&1')%)'*&!*&2Wc!X'22'&$!)*!%55,.)!%+1,#)'('&$!'&!#,)7#&!8*#!8#,,!5%22(!%&+!),[)(L!

>&! >&+'%c! e3U'&$,#f! *88,#(! %+1,#)'('&$! *&! <K<!#,5,'1,+! ^W! 7(,#(L! >&! #,)7#&!8*#! ('$&'&$! 7.! 8*#! )Z,!
(,#1'5,!%&+!.#*1'+'&$!.,#(*&%2!'&8*#3%)'*&!7(,#(!#,5,'1,!%!.%W3,&)!8*#!,%5Z!),[)!)Z,W!#,5,'1,!%&+!.%W3,&)!
8*#!),[)(!#,%+!^W!)Z,!.,*.2,!)Z,W!Z%1,!#,8,##,+!)*!)Z,!(,#1'5,LD_!-Z,67,(!%#,!(,&)!)*!)Z*(,!7(,#(!XZ,&!)Z,!
%3*7&)(!)Z,W!%557372%),!,[5,,+!S<0!VL]]!%&+!)Z,W!%#,!8#,,!)*!&*3'&%),!)Z,!&73^,#!*8!3,((%$,(!)Z,W!%#,!
X'22'&$!)*!#,5,'1,!%&+!)Z,!)'3,!*8!+%WL!!07^^,+!e.,#3'(('*&!^%(,+!%+1,#)'('&$fc!3U'&$,#!Z%(!(.%X&,+!%!
&73^,#!*8!5*3.,)')*#(! *88,#'&$!%+1,#)'('&$! (7..*#),+!<K<LDV!"..*#)7&')',(!8*#!#,1,&7,!$#*X)Zc!(75Z!%(!
)Z,(,c!3%W!^,!)%Y,&!'&)*!%55*7&)!XZ,&!*.,#%)*#(!5*&('+,#!*#!%++#,((!&,)X*#Y!,[),#&%2')',(L!!=Z,!1%27,!*8!
)Z,!57()*3,#!)*!)Z,!*.,#%)*#!'(c!'&!*)Z,#!X*#+(c!&*!2*&$,#!2'3'),+!)*!)Z,'#!7(,!*8!),2,.Z*&WL!!

>&!<*7)Z!I8#'5%c!s*+%5*3!*88,#(!%&!<K<:^%(,+!(,#1'5,!)Z%)!'(!$,&,#%)'&$!%^*7)!BC!3'22'*&!3,((%$,(!
.,#!+%WLD`!e@2,%(,!-%22!K,f!'(!s*+%5*3d(!8#,,!5%22:^%5Y!(,#1'5,!%'3,+!%)!.#,.%'+!7(,#(L!S(,#(!5%&!(,&+!%&!
%+1,#)'(,#!87&+,+!<K<!8*#!8#,,c!#,67,()'&$!%!5%22!^%5Y!8#*3!%&*)Z,#!7(,#L!s*+%5*3!%2(*!*88,#(!%!(,#1'5,!
5%22,+!eI+K,fc!XZ,#,'&!7(,#(!$'1,!)Z,'#!.,#3'(('*&!)*!#,5,'1,!%+1,#)'('&$c!X')Z!.#*3*)'*&%2!*88,#(c!8#*3!
XZ'5Z!)Z,!*.,#%)*#!+,#'1,(!#,1,&7,(LDD!=Z,!$,&,('(!*8!)Z,!(,#1'5,!'(!#,2%),+!)*!,[),#&%2')',(L!>&!+,1,2*.'&$!
5*7&)#',(!Z'$Z2W!.#'5,!(,&(')'1,!7(,#(!X'22!('$&%2!*)Z,#(!)*!5%22!)Z,3!^%5Y!(75Z!%(!)Z#*7$Z!'&8*#3%)'*&!*&!
3'((,+! 5%22(L! ! =Z'(! #,.#,(,&)(! %! .*(')'1,! ,[),#&%2')W! 8*#! )Z,! 7(,#! %&+! $,&,#%),(! %! 5*()! 8*#! )Z,! *.,#%)*#L!
s*+%5*3d(! (*27)'*&! '&),#&%2'(,(! )Z'(! ,[),#&%2')W! ^W! %++'&$! 1%27,! )*! )Z,! 5%22,#! Ai.e.! )Z#*7$Z! '3.#*1,+!
'&8*#3%)'*&E!%(!X,22!%(!5#,%)'&$!%&!*..*#)7&')W!8*#!#,1,&7,!Ae.g.!$,&,#%)'&$!%!&,X!5%22c!5%22!),#3'&%)'*&!*#!
%+1,#)'('&$EL!!

I+1,#)'('&$! *&! 3*^'2,! .Z*&,(! ()'22! #,.#,(,&)(! %! #,2%)'1,2W! (3%22! (Z%#,! *8! )Z,! *1,#%22! %+1,#)'('&$!
3%#Y,)L!!"&!)Z,!*)Z,#!Z%&+!')!'(!%!#%.'+2W!$#*X'&$!3%#Y,)!(,$3,&)!X')Z!%!.*),&)'%2!#,%5Z!)Z%)!X'22!,[5,,+!
8*7#!^'22'*&!7(,#(!^W!BCCaL!"&,!*8!)Z,!2%#$,()!8'#3(!(,#1'&$!%+1,#)'(,3,&)(!)*!3*^'2,!+,1'5,(!'(!I+K*^LDa!
=Z,! 5*3.%&W! #,.*#),+! #,67,()! 8*#! %+1,#)'(,3,&)(! '&5#,%(,+!8#*3! ]L_! ^'22'*&! '&! <,.),3^,#! BCC`! )*!8'1,!
^'22'*&!'&!<,.),3^,#!BCCD!A=%^2,!BEL!!I+K*^!+%)%!5*1,#!*&2W!)Z,!3*^'2,!('),(c!%..2'5%)'*&(!%&+!.7^2'(Z,#(!
)Z%)!%#,!.%#)!*8!')(!$2*^%2!&,)X*#YL!>)!'(c!)Z,#,8*#,c!&*)!#,.#,(,&)%)'1,!*8!)Z,!,&)'#,!3%#Y,)L!H*)X')Z()%&+'&$!
)Z'(c!%(!*&,!*8!)Z,!2%#$,()!.2%W,#(!'&!)Z'(!3%#Y,)c!)Z,!+%)%!#,1,%2!%!&73^,#!*8!'&),#,()'&$!5Z%#%5),#'()'5(L!"&,!
'(!)Z%)!)Z,!"9-0!5*7&)#W!(Z%#,!*8!%+1,#)'('&$!#,67,()(c!8*#!)Z,!)*.!BC!5*7&)#',(c!3%+,!7.!_]q!*8!)Z,!)*)%2!:
:!+*X&!8#*3!VMq! '&!BCC`L!K*#,*1,#!%!&73^,#! *8!+,1,2*.'&$!5*7&)#',(!Z%+!3%&W!3*#,!%+1,#)'(,3,&)(!
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! BF

(,#1,+!*1,#!3*^'2,! .Z*&,(! )Z%&!"9-0!5*7&)#',(L!=Z,( ,!+%)%!(7$$,()!%+1,#)'('&$!*&!3*^'2,!&,)X*#Y(! '(!
+,1,2*.'&$!#%.'+2W!*7)('+,!)Z,!"9-0!%#,%L!

>&!5*3.,)')'1,!3%#Y,)(!*.,#%)*#(!X'22!(,,Y!)*!'&),#&%2'(,!,[),#&%2')',(!8*#!.%#)'572%#!$#*7.(!*8!.,*.2,L!
I)! )Z,! (%3,! )'3,c! )Z,! 372)':+'3,&('*&%2! &%)7#,! *8! )*+%Wd(! ),2,.Z*&,(! '(! 3%Y'&$! %+*.)'*&! ^W! )Z,(,!
5*337&')',(! 3*#,! #,X%#+'&$L! I8#'5%d(! =#%+,H,)! .#*1'+,(! *&,! ,[%3.2,L! I&*)Z,#! ,[%3.2,! 5*3,(! 8#*3!
>&+'%! XZ,#,! bZ%#)'! I'#),2! Z%(! %! &*),X*#)ZW! %$#,,3,&)! X')Z! )Z,! >&+'%&! G%#3,#(! G,#)'2'(,#! -**.,#%)'1,!
J'3'),+!A>GG-"ELaC!!bZ%#)'!I'#),2!'(!%!&,)X*#Y!*.,#%)*#!'&!>&+'%!X')Z!*1,#!VF!3'22'*&!(7^(5#'^,#(L!>GG-"!'(!
%!5*:*.,#%)'1,!h7()!7&+,#!FC!CCC!(*5',)',(!%'3,+!%)!.#*1'+'&$!8,#)'2'(,#(!%&+!%$#'572)7#%2!(,#1'5,(!)*!>&+'%u(!
8%#3'&$!5*337&')',(L!=Z,!%$#,,3,&)c!%&&*7&5,+!'&!K%W!BCCDc!3%Y,(!%1%'2%^2,!)*!>GG-"!3,3^,#(!2*X!
.#'5,+!Z%&+(,)(!^7&+2,+!X')Z!I'#),2!3*^'2,!5*&&,5)'*&!%&+!+'(5*7&)(!*&!5%22(!)*!*)Z,#!>GG-"!3,3^,#(La] !
=Z,!8%#3,#(! %2(*! $,)! %55,((! )*! 8'1,! 8#,,! 1*'5,! 3,((%$,(! *&! 3%#Y,)! .#'5,(c! 8%#3'&$! ),5Z&'67,(c! X,%)Z,#!
8*#,5%()(c!%&'3%2!Z7(^%&+#Wc!#7#%2!Z,%2)Z!'&')'%)'1,(c!8,#)'2'(,#!%1%'2%^'2')Wc!%&+!(*!8*#)Zc!*&!%!+%'2W!^%('(L!>&!
%++')'*&c!)Z,!8%#3,#!'(!%^2,!)*!5%22!%!+,+'5%),+!Z,2.2'&,c!()%88,+!^W!.,*.2,!X')Z!,[.,#)'(,!'&!1%#'*7(!8',2+(c!)*!
$,)!%&(X,#(!)*!)Z,'#!(.,5'8'5!67,#',(L!=Z,!()%),+!%'3!'(!)*!.#*3*),!5*337&')W!^7'2+'&$!'&!)Z,!#7#%2!%#,%(L!
=Z,#,!%#,c!*8!5*7#(,c!*)Z,#!%+1%&)%$,(!8*#!^*)Z!.%#)',(L!bZ%#)'!I'#),2!$,)(!)*!(,)!7.!)*X,#(!%)!('),(!.#*1'+,+!
^W!>GG-"!(*5',)',(!%&+!Z%(!%&!%+1%&)%$,!*1,#!5*3.,)')*#(!'&!3%#Y,)'&$!(,#1'5,(!)*!#7#%2!5*&(73,#(L!!I)!
)Z,! (%3,! )'3,c! >GG-"! '(! %^2,! )*! ()#'Y,! %! ^,)),#! +,%2! 8*#! ')(! 3,3^,#(! )Z%&! 3%W! ^,! *)Z,#X'(,! %1%'2%^2,!
)*$,)Z,#! X')Z! '&8*#3%)'*&! %&+! (,#1'5,(! )%#$,),+! )*X%#+! )Z,'#! &,,+(! )Z%)! '&527+,c! ^7)! %2(*! $*! ^,W*&+c!
),2,.Z*&WL!!

=*+%Wc!)Z,!5%2572%)'*&!*8!^,&,8')(!8*#!*X&'&$!%!),2,.Z*&,c!XZ'5Z!X%(!%2X%W(!5*3.2,[!8*#!),2,.Z*&Wc!
)%Y,(!*&!%&!%'#!*8!'3.*(('^'2')WL!!<*3,!.#*.*#)'*&!*8!)Z,!.#'1%),!^,&,8')!%&+!,[),#&%2!^,&,8')!8#*3!Z%1'&$!%!
),2,.Z*&,!X'22c!(,28!,1'+,&)2Wc!^,!),2,.Z*&WL!!b7)c!Z*X!7(,#(!'&),#%5)!X')Z!*)Z,#!.,*.2,!*#!3%5Z'&,(!)Z#*7$Z!
5*337&'5%)'*&!&,)X*#Y(!'(!'&5#,%('&$2W!372)':8%5,),+L!=Z'(!'&527+,(!7('&$!3*^'2,!.Z*&,(!)*!'&),#%5)!X')Z!
5*337&'5%)'*&! &,)X*#Y(! '&! X%W(! &*)! *#'$'&%22W! '&),&+,+! ^W! )Z,! (7..2',#(! *8! (,#1'5,(L! =Z'(! 5Z%&$'&$!
.,#5,.)'*&! *8!1%27,c! '&! *X&'&$! *#!7('&$!%!3*^'2,! .Z*&,c!X'22! ^,!#,82,5),+! '&!3%&W!)Z'&$(! )Z%)!#,2%),! )*!
&,)X*#Y!,[.%&('*&!8#*3!X*#+!*8!3*7)Z!#,5*33,&+%)'*&(!^W!5*&(73,#(!)*!)Z,!()#%),$',(!*8!*.,#%)*#(L!>&!
(Z*#)!&,)X*#Y!,[),#&%2')',(!%#,!&*!2*&$,#!%!('3.2,!87&5)'*&!*8!^,'&$!%^2,!)*!5%22!*#!^,!5%22,+!^7)!)Z,!#,(72)!
*8!)Z,!#%&$,!*8!%..2'5%)'*&(!XZ'5Z!5%&!^,!7(,+L!!!

NZW!'(!)Z'(!('$&'8'5%&)\!!<'3.2W!.7)c!'&!%!5*3.,)')'1,!3%#Y,)!*.,#%)*#(!Z%1,!%&!'&5,&)'1,!)*!%++!1%27,!
XZ'5Z! '&),#&%2'(,(! ,[),#&%2')',(! XZ,)Z,#! )Z%)! ^,! '&! +,1'5,! 87&5)'*&%2')W! *#! '&! (,#1'5,(L! G*#! )Z,'#! .%#)!
5*&(73,#(! %++! 1%27,! )*! (,#1'5,(! #%&$'&$! 8#*3! 5*&)#'^7)'&$! 7(,#:$,&,#%),+! 5*&),&)! )Z#*7$Z! )*! (*5'%2!
&,)X*#Y'&$L!=Z%)!5*&),&)!3%W!#%&$,!8#*3! )Z,!J*(! I&$,2,(!G'#,!0,.%#)3,&)d(!7(,! *8!=X')),#c!)*! .#*1'+,!
'&8*#3%)'*&! *&! ,3,#$,&5',(c! )Z#*7$Z! )*! %! b%&$2%+,(Z'! 8%#3,#! 7('&$! g-,22b%k%%#d! )*! 8'&+! )Z,! .#'5,! *8!
5*33*+')',(L aB!!=Z,!7(,#!)Z%)!*&5,!X,&)!7&%X%#,!%&+!7&#,X%#+,+!8*#!)Z,!,[),#&%2!^,&,8')c!)Z,W!$,&,#%),+!
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%55,.)%&5,! *8!%+1,#)'('&$! *#!#,(%2,! *8! )Z,'#!%'#)'3,E! *#! '&!Y'&+!Ae.g.! '&8*#3%)'*&! *#!5*&),&)! .#*1'+,+! ^W!
*)Z,#!7(,#(!XZ'5Z!.#*1'+,(!%!8'&%&5'%2!*#!(*5'%2!^,&,8')EL!
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Table 2: AdMob Mobile Advertising 

!
! "':FOLLK! "':FOLLX! !

+#$17%=! ['G$'/7/!
Y! #6!
['G$'/7/! ['G$'/7/!

Y! #6!
['G$'/7/!

['G$'/7!
21&%'./'!
"':7'5-'%!
OLLXF!
"':7'5-'%!
OLLK!

4197'0!"7.7'/! HEJJOEXUOELUI! UJ>U! XUIEOXOEKXR! IT>H! O>XC!!
210#1'/9.!! HEHUREJXXEHKT! OO>I! KIEUJLEIRO! R>U! HU>RC!!
2109.!! UJHEOXKERIH! X>X! HTTEOJXEXIX! HL>I! O>IC!!
4197'0!^91;0#5!! HJXEILIETOU! U>J! KJEXOTELLX! R>T! O>OC!!
_89<9::91'/!! HIIETTUEOXK! O>J! HHEHHLEHOI! L>X! HU>LC!!
"#$78!?6%9&.!! HLXEIRHEHJK! O>H! HHTEUIOELTJ! X>U! L>JC!!
\9;'%9.!! KJEKIKEJUR! H>K! OEKKIEHOO! L>O! UH>OC!!
[#5.19.! TOEOKTEXTH! H>O! ULELIIELOI! H>J! O>HC!!
+891.!! RIEILUEJOO! H>H! XEIXHEUTR! H>H! X>UC!!
`.<.=/9.!! IXEOLHEIXO! L>J! REKRJEXTT! L>I! K>HC!!
S%$1'9! UJEOXOERXO! L>K! HRETRXEHXJ! H>L! !O>RC!!
".$09!?%.-9.!! URETOOEUOU! L>X! UEXOUETLJ! L>O! J>TC!!
2/%.'<!! UUEJLTEITT! L>X! OHEXIKEHTO! H>I! H>TC!!
?$/7%.<9.!! UOEOTXEJOU! L>T! HHEUJLERRH! L>X! O>KC!!
+.1.0.!! ULEKITEHJR! L>T! OTEHHLEULK! H>T! !H>OC!!
^'1=.!! ULERIXEUTH! L>T! HLEUIUEOKK! L>T! U>LC!!
27.<=!! OJEIKKEULX! L>T! XETLREOXT! L>R! U>JC!!
_.B9/7.1!! OKEKIJEKLR! L>T! KEHOXEIXK! L>R! U>RC!!
S.1;<.0'/8!! OTEOTXETOI! L>R! OIELRHEJJJ! H>R! H>HC!!
V%.1&'!! OOEXJXEJTO! L>R! HUEIRIEJLX! L>K! H>XC!!
)78'%!+#$17%9'/!! RUKERKTETUT! HL>T! OLUELIHEKRI! HO>X! !O>XC!!
3#7.<!! RELXHEXLHEHOI! HLL! HERJUETRUEHTO! HLL! U>OC!!
Sourcei!I+K*^!

Money flows from international traffic exchange  

K*()!*8!)Z,!%5%+,3'5!2'),#%)7#,!+,%2'&$!X')Z!&,)X*#Y!,[),#&%2')',(!*&2W!5*&('+,#(!+*3,()'5!(')7%)'*&(L!
S('&$!)Z'(!%(!)Z,!^%('(!8*#!%!&,)X*#Y!,[),#&%2')W!.#,3'73!%)!)Z,!'&),#&%)'*&%2!2,1,2c!Z*X,1,#c!#%'(,(!3%&W!
'((7,(! )Z%)! Z%1,! &*)!#,5,'1,+! %+,67%),! %)),&)'*&L! G'#()! %&+! 8*#,3*()! %3*&$! )Z,(,! 5*&('+,#%)'*&(! %#,! )Z,!
,['()'&$!%##%&$,3,&)(!8*#!)Z,!,[5Z%&$,!*8!'&),#&%)'*&%2!5*337&'5%)'*&!)#%88'5L!

I(!.#*.*(%2(!8*#!%!&,)X*#Y!,[),#&%2')W!.#,3'73!Z%1,!^,,&!2'3'),+!)*!)X*!(W(),3(!)Z,!+'(57(('*&!Z,#,!
X'22! 8*57(! *&! )Z,(,! %##%&$,3,&)(L! "&,! '(! )Z,! )#%+')'*&%2! %55*7&)'&$! #%),! (W(),3! %&+! )Z,! (,5*&+! %#,!
),#3'&%)'*&!.%W3,&)(L!!>&!^#',8!)Z,!)X*!3,5Z%&'(3(!X*#Y!%(!8*22*X(i!

! ! I55*7&)'&$!O%),(i!I!^'2%),#%2!(W(),3!8*#!+,),#3'&'&$!)Z,!.%W3,&)(!)*!^,!3%+,!^W!*.,#%)*#(!8*#!
)#%88'5!^,'&$!5%##',+!^,)X,,&!)Z,'#!#,(.,5)'1,!&,)X*#Y(LaD!S&+,#!)Z,!(W(),3!*.,#%)*#(!AH,)X*#Y(!
I! %&+! bE! %$#,,+! *&! %&! %55*7&)'&$! #%),! XZ'5Z! X%(! )W.'5%22W! +'1'+,+! _C?_C! )*! +,),#3'&,! )Z,!
(,))2,3,&)!#%),L!>8!)#%88'5!X%(!,67%22W!^%2%&5,+!&*! .%W3,&)!X%(!3%+,L!!>8!)#%88'5!X%(!$#,%),#! '&!
*&,!+'#,5)'*&c!)Z%&!)Z,!*)Z,#c!%!(,))2,3,&)!.%W3,&)!X%(!3%+,!^W!)Z,!*.,#%)*#!(,&+'&$!)Z,!$#,%),#!
1*273,!*8!)#%88'5L!

! ! =,#3'&%)'*&! O%),(i! =#%88'5! 8#*3! %! 57()*3,#! *8! *&,! &,)X*#Y! AH,)X*#Y! IE! )*! %! 57()*3,#! *8!
%&*)Z,#! AH,)X*#Y! bE! '(! 5%##',+! )*!%! .*'&)! *8!'&),#5*&&,5)'*&L! ! H,)X*#Y! I! .%W(! H,)X*#Y! b! )*!
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),#3'&%),!)Z,!)#%88'5!^W!5*3.2,)'&$!)Z,!5*337&'5%)'*&!*1,#!H,)X*#Y!bd(!%55,((!&,)X*#YL!S&+,#!
)Z'(! (W(),3! H,)X*#Y! I! 3%W! %2(*! .%W! H,)X*#Y! -! )*! 5%##W! )#%88'5! )*! H,)X*#Y! bL! -*33,#5'%2!
),#3'&%)'*&! %$#,,3,&)(! 3%W! Z%1,! (,1,#%2! 1%#'%)'*&(! '&527+'&$! %&! %$#,,3,&)! )*! (X%.! %! 5,#)%'&!
1*273,!*8!)#%88'5L!!<,#1'5,!.#*1'+,#(!5%&!%2(*!^7W!%&+!(,22!3'&7),(!*8!),#3'&%)'*&!%&*&W3*7(2W!
*#!*.,&2W!%)!XZ*2,(%2,!3'&7),!,[5Z%&$,(L!

-*33,#5'%2!%##%&$,3,&)(!8*#!5*3.2,)'&$!)#%88'5c!(75Z!%(!%&!'&),#&%)'*&%2!),2,.Z*&,!5%22c!*&!%!8'[,+!*#!
X'#,2,((! %55,((! &,)X*#Yc! '&5#,%('&$2W! 7(,! ),#3'&%)'*&! #%),(L! =Z,! 3%'&! 8%5)*#! ^,Z'&+! )Z,! 5Z%&$,c! 8#*3!
%55*7&)'&$! #%),(! )*! ),#3'&%)'*&! #%),(c! Z%(! ^,,&! )Z,! 2'^,#%2'(%)'*&! *8! 5*337&'5%)'*&! 3%#Y,)(L! ! =Z,!
%55*7&)'&$! #%),! (W(),3! X%(! *#'$'&%22W! +,('$&,+! 8*#! %&! ,&1'#*&3,&)! '&! XZ'5Z! )Z,#,! X%(! %! 3*&*.*2W!
*.,#%)*#! '&! ,%5Z! 5*7&)#WL! I(! 3*&*.*2',(! .#,527+,+! %&W! *.,#%)*#! 5%##W'&$! )#%88'5! %5#*((! '&),#&%)'*&%2!
^*#+,#(!%!8'&%&5'%2!3,5Z%&'(3!X%(!&,,+,+!)*!8%5'2')%),!,&+!)*!,&+!5*&&,5)'1')Wc!Z,&5,!)Z,!+,1,2*.3,&)!*8!
)Z,!%55*7&)'&$!#%),!(W(),3L!!

"&5,!2'^,#%2'(%)'*&!*557##,+c!5%##',#(!5*72+!&*)!*&2W!5%##W!)#%88'5!*&!%&!,&+!)*!,&+!^%('(c!8*#!)Z,'#!*X&!
57()*3,#(!'&!+'88,#,&)!5*7&)#',(c!)Z,W!5*72+!%2(*!5%##W!)#%88'5!8*#!*)Z,#!*.,#%)*#(L!>&!)Z'(!,&1'#*&3,&)!)Z,!
),#3'&%)'*&!*8! '&),#&%)'*&%2!)#%88'5c!8*#!)Z,!3*()!.%#)c!5%3,!)*!^,!)#,%),+!('3'2%#2W!)*!+*3,()'5!)#%88'5L!!>&!
*)Z,#!X*#+(c!)Z,!.%W3,&)!8*#!5*3.2,)'&$!%!),2,.Z*&,!5%22!3%W!^,!)Z,!(%3,!XZ,)Z,#!)Z%)!5%22!Z%+!%!+*3,()'5!
*#! '&),#&%)'*&%2! *#'$'&%)'*&L! ! >&! ,88,5)! )Z,! 8'&%&5'%2! %##%&$,3,&)(! 8*#! Z*X! )#%88'5! '(! ),#3'&%),+! X,#,!
(,.%#%),+!8#*3! ')(!5%##'%$,!%5#*((! ^*#+,#(L!=*+%Wc!)Z,!5%##'%$,! *8! '&),#&%)'*&%2!)#%88'5!3%W!^,!+*&,! '&!%!
3W#'%+! *8! X%W(! Ae.g.! .#'1%),! 2,%(,+! 2'&,(c! (,28! &,)X*#Y! .#*1'('*&! *&! %&! ,&+:)*:,&+! ^%('(c! )Z#*7$Z! )Z,!
&,)X*#Y(!*8!5*33,#5'%2!.%#)&,#(c!^W!7('&$!>&),#&,)!)#%&(')!%&+!.,,#'&$!%##%&$,3,&)(!%&+!(*!8*#)ZEL!!>)! '(!
*&2W!XZ,&!%&!*.,#%)*#!&,,+(!)*!),#3'&%),!)Z%)!)#%88'5c!*&!(*3,*&,!,2(,d(!&,)X*#Yc!)Z%)!%!),#3'&%)'*&!#%),!
3%W!^,!%..2'5%^2,L!

=Z,!#'(,! *8! )Z,!>&),#&,)!Z%(!%2(*!Z%+!%&! '3.%5)!*&!)Z,! .#*.*#)'*&!*8! '&),#&%)'*&%2!)#%88'5! ,[5Z%&$,+!
7&+,#!)Z,!%55*7&)'&$!#%),!(W(),3L!G'#()c!)Z,!+#%3%)'5!'&5#,%(,!'&!)Z,!5%##'%$,!*8!+%)%!*8!%22!)W.,(c!)Z#*7$Z!
.%5Y,)!(X')5Z,+!&,)X*#Y(c!Z%(!3,%&)!)Z%)!)Z,!(Z%#,!*8!),2,.Z*&W!)#%88'5!Z%(!+,52'&,+!'&!.#*.*#)'*&!)*!)*)%2!
)#%88'5L! <,5*&+c! )Z,! 5*&1,#$,&5,! *8! (,#1'5,(! )*X%#+! >&),#&,)! @#*)*5*2! A>@E! &,)X*#Y(! Z%(! 3,%&)! )Z%)!
),2,.Z*&W!*&!>@!&,)X*#Y(!'(!)#,%),+!&*!+'88,#,&)2W!8#*3!*)Z,#!+%)%!)#%88'5L!=Z,!.%5Y,)(!8*#!%!1*'5,!*1,#!>@!
As*>@E!5%22!8#*3!*&,!>&),#&,)!7(,#!)*!%&*)Z,#!X'22!^,!5%##',+!'&!,[%5)2W!)Z,!(%3,!X%W!%(!%&W!*)Z,#!>&),#&,)!
)#%88'5L! I(! (75Zc! )Z,! 5*33,#5'%2! %##%&$,3,&)(! 8%5'2')%)'&$! )Z,! 5%##'%$,! *8! )Z'(! )#%88'5! A'L,L! .,,#'&$! %&+!
)#%&(')E!X'22!^,!)Z,!(%3,!%(!8*#!%&W!*)Z,#!>&),#&,)!)#%88'5Laa!>&!%++')'*&c!XZ,&!(75Z!)#%88'5!+*,(!),#3'&%),!'&!
*)Z,#!&,)X*#Y(c!(75Z!%(!)Z,!.7^2'5!(X')5Z,+!),2,5*337&'5%)'*&!&,)X*#Y!A@<=HEc!')!'(!)Z,!2*5%2!),#3'&%)'*&!
#%),!XZ'5Z!'(!%..2'5%^2,!&*)!%&!%55*7&)'&$!#%),L!

@#*.*&,&)(!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!8%1*7#!')!^,'&$!%&!%++')'*&%2!,2,3,&)!*&!)*.!*8!,['()'&$!
%55*7&)'&$! #%),(! *#! ),#3'&%)'*&! #%),(L! I(! )Z,#,! '(! &*! %$#,,3,&)! *&i! %! 3,)Z*+*2*$W! )*! 3,%(7#,! &,)X*#Y!
,[),#&%2')',(j!'8!)Z,!.Z,&*3,&*&!'(!3,%(7#,%^2,j!%&+!'8!%&W!(75Z!(W(),3!5*72+!^,!3%+,!)*!X*#Y!'&!.#%5)'5,!
'&!%!5*33,#5'%2!3%#Y,)!.2%5,j!&*!%((,((3,&)!Z%(!W,)!^,,&!3%+,!*8!')(!2'Y,2W!3%$&')7+,L!>8!')!X%(!,1,#!)*!^,!
'3.2,3,&),+c!(*3,!Z%1,!(7$$,(),+!%&!,[),#&%2')W!.#,3'73!3%W!'&5#,%(,!),#3'&%)'*&!#%),(!^W!%(!375Z!%(!
_CqL! !>&!)Z,!%^(,&5,!*8!%&!%$#,,+!3,)Z*+*2*$Wc!)Z'(!8'$7#,!3%W!^,!1',X,+!%(!%&!,88*#)! )*!X'&! (7..*#)c!
8#*3! )Z*(,! &,)X*#Y! *.,#%)*#(! .,#5,'1'&$! )Z,3(,21,(! %(! 2'Y,2W! ^,&,8'5'%#',(c! #%)Z,#! )Z%&! Z%1'&$! %! X,22!
5*&('+,#,+!8*7&+%)'*&L! !>)! '(!X*#)Zc!Z*X,1,#c!5*&('+,#'&$! '&!$,&,#%2! ),#3(!Z*X!%&! ,[),#&%2')W! .#,3'73!
X*72+!'&),#%5)!X')Z!,['()'&$!),#3'&%)'*&!(W(),3(!%&+!Z*X!)Z,(,!(W(),3(!X*#Y!'&!.#%5)'5,L!

722*3"#("8+%&#$)+

I2)Z*7$Z! %55*7&)'&$! #%),! (W(),3! '(! 7(,+! ^W! *.,#%)*#(! '&! 8,X,#! 5*7&)#',(! )*! (,))2,! )#%88'5! )Z%&! X%(!
Z'()*#'5%22W!)Z,!5%(,c!)Z,#,!%#,!1%27%^2,!2,((*&(!)*!^,!+#%X&!8#*3!,[.,#',&5,!X')Z!)Z%)!(W(),3L!!



0<=>?>--@?-><@ABCCDEF?G>HIJ!

! BD

=Z,! %55*7&)'&$! #%),! (W(),3! +'+! .#*1'+,! %!82*X! *8! #,1,&7,! 8#*3! +,1,2*.,+! )*! +,1,2*.'&$! 5*7&)#',(! %&+!
(*3,!*8!)Z'(!3*&,W!3%W!Z%1,!^,,&!#,'&1,(),+!'&!&,)X*#Y!,[.%&('*&L!!>)!'(!%2(*!7&+,#()%&+%^2,!)Z%)!(*3,!
'&573^,&)(! #,$#,)! )Z,! .%(('&$! *8! %! (W(),3! XZ'5Z! $,&,#%),+! 3*&*.*2W! #,&)(L! ! I&! ,[%3'&%)'*&! *8! )Z,!
,1'+,&5,c!Z*X,1,#c!.#*1'+,(!%!+'88,#,&)!.,#(.,5)'1,!*&!)Z,!,88'5',&5W!*8!)Z,!(W(),3L!!G'#()c!)Z,#,!'(!2'))2,!*#!
&*! ,1'+,&5,! )Z%)! '&),#&%)'*&%2! (,))2,3,&)! #,1,&7,! X%(! #,'&1,(),+! '&! &,)X*#Y! ,[.%&('*&! *#! 7&+,#.'&&,+!
7&'1,#(%2!(,#1'5,L]CC! !=Z,!#,%(*&(!8*#! )Z'(!%#,!&73,#*7(!^7)!5%&!3*()2W!^,!%))#'^7),+! )*! )Z,!2*X!2,1,2!*8!
'&5,&)'1,(! '&573^,&)(! Z%+! 8*#! #,'&1,()3,&)! *#c! '&! (*3,! 5%(,(c! )Z,'#! 8#,,+*3! )*! +*! (*L! ! 91,&! '8! ')! X%(!
ZW.*)Z,)'5%22W!%((73,+!)Z%)!]CCq!*8!(,))2,3,&)!#,1,&7,!X%(!#,'&1,(),+c!)Z,!(W(),3!()'22!.,#8*#3,+!1,#W!
.**#2W!'&!),#3(!*8!&,)X*#Y!,[.%&('*&L!!!

=Z,!%55*7&)'&$!#%),!.,#'*+c!()#,)5Z'&$!#*7$Z2W!8#*3!]aMC(!)*!)Z,!2%),!]aaC(c!X%(!)W.'8',+!^W!1,#W!.**#!
),2,:+,&(')',(!%&+!2*X!$#*X)Z!#%),(L]C] ! !@,#Z%.(c!)Z,!,%(',()!X%W!)*!7&+,#()%&+!)Z'(!.*'&)! '(!)*!2**Y!%)!)Z,!
#%.'+!,[.%&('*&!*8!%55,((c!XZ'5Z!Z%(!%55*3.%&',+!2'^,#%2'(%)'*&!%&+!)Z,!^#,%Y+*X&!*8!)Z,!%55*7&)'&$!#%),!
(W(),3L!!>&!]aaF!)Z,!5*&)'&,&)!*8!I8#'5%!Z%+!%!),2,:+,&(')W!*8!2,((!)Z%&!)X*!),2,.Z*&,!(7^(5#'.)'*&(!.,#!]CC!
'&Z%^')%&)(L! ! bW! )Z,! 52*(,! *8! BCC`! )Z'(! Z%+! $#*X&! )*! 3*#,! )Z%&! MC! ),2,.Z*&,! (7^(5#'.)'*&(! .,#! ]CC!
'&Z%^')%&)(L!!>&!*)Z,#!X*#+(c!)Z,!.,#'*+!XZ,&!)Z,!%55*7&)'&$!#%),!(W(),3!,')Z,#!^#*Y,!+*X&!*#!#%),(!X,#,!
('$&'8'5%&)2W!#,+75,+c!Z%(!.#*+75,+!)Z,!2%#$,()!'&5#,%(,!'&!&,)X*#Y!,[.%&('*&L!

=Z,!(,5*&+!X%W!)Z%)!#,%2')W!+*,(!&*)!%55*#+!X')Z!)Z,!3W)Z*2*$W!'(!)Z,!52%'3!)Z%)!)Z,!^#,%Y+*X&!*8!)Z,!
%55*7&)'&$! #%),! (W(),3! Z%(! 5*&()#%'&,+! '&1,()3,&)L! ! >&! 8%5)! )Z,! #,1,#(,! '(! )Z,! 5%(,L! ! J'^,#%2'(%)'*&! Z%(!
%55*3.%&',+! %! 1%()! '&5#,%(,! '&! 8*#,'$&! +'#,5)! '&1,()3,&)! '&! +,1,2*.'&$! 5*7&)#',(! )%#$,),+! %)! %55,((!
,[.%&('*&L!K*#,*1,#!)Z,!(73(!'&1*21,+!%#,!375Z!$#,%),#!)Z,!.#,1'*7(!#,1,&7,!()#,%3(!8#*3!'&),#&%)'*&%2!
(,))2,3,&)(L]CB! !bW!$#*X'&$!)Z,'#!^%(,! *8! (7^(5#'^,#(! *.,#%)*#(!Z%1,!^,5*3,!3*#,!%))#%5)'1,! )*! '&1,()*#(!
%&+! )Z'(! Z%(c! '&! )7#&c! '&5#,%(,+! )Z,! %3*7&)! *8! 87&+(! %1%'2%^2,! 8*#! &,)X*#Y! ,[.%&('*&L! >)! 5%&! ^,! #,%+'2W!
%5Y&*X2,+$,+! )Z%)! ),5Z&*2*$'5%2! 5Z%&$,c! .%#)'572%#2W! )Z,! +,1,2*.3,&)! *8! 2,((! ,[.,&('1,! X'#,2,((!
'&8#%()#75)7#,c!Z%(!5*&)#'^7),+!)*!)Z,!%^'2')W!*8!*.,#%)*#(!)*!,[.%&+!%55,((L!=Z%)!^,'&$!(%'+!%+1%&5,(!'&!)Z'(!
%#,%! ^,'&$! )#%&(8,##,+! )*! )Z,! 3%#Y,)! .2%5,! %#,! +'#,5)2W! %))#'^7)%^2,! )*! 5*3.,)')'*&L! ! S('&$! X'#,2,((! )*!
,[.%&+!(,#1'5,!X%(!%2X%W(!.*(('^2,c!^7)!'&!.#%5)'5,!2'))2,!7(,+c!'&!)Z,!3*&*.*2W!,#%L!

=Z,!)Z'#+!X%W!#,%2')W!+*,(!&*)!%55*#+!X')Z! )Z,!3W)Z*2*$Wc!*8! )Z,!%55*7&)'&$!#%),! ,#%c! '(! )Z%)!3%&W!
*.,#%)*#(! $,&,#%),! $#,%),#! ),#3'&%)'*&! #,1,&7,(! &*X! )Z%&! )Z,W! +'+! '&! )Z,! .%()L! H,)! *7).%W3,&)(! 8#*3!
*.,#%)*#(c!^%(,+! '&! )Z,!S&'),+!<)%),(c! )*! I8#'5%&!5*7&),#.%#)(c!8*#! ,[%3.2,c!%#,!8#,67,&)2W!$#,%),#! )*+%W!
)Z%&!)Z,W!X,#,!7&+,#!)Z,!%55*7&)'&$!#%),!(W(),3L!!>&!%&W!$'1,&!W,%#!)Z,!&,)!*7).%W3,&)(!)*!%&W!*.,#%)*#!
3%Wc!*8!5*7#(,c!8275)7%),L!!>&!)*)%2c!Z*X,1,#c!*.,#%)*#(! '&!I8#'5%&!5*7&)#',(!#,5,'1,+!.%W3,&)(!*8!%#*7&+!
S<0! ]CC! 3'22'*&! $#,%),#! '&! BCCVc! )Z%&! )Z,W! +'+! '&! ]aaVc! %&+! 3*#,! )Z%&! S<0!BCC! 3'22'*&! $#,%),#! )Z%&!
]aaFL!!>&!8%5)c!)Z,!)*)%2!&,)!*7).%W3,&)(!8#*3!)Z,!S&'),+!<)%),(!)*!I8#'5%!X,#,!)Z,!Z'$Z,()!,1,#!#,5*#+,+!'&!
BCCVc!)Z,!2%),()!W,%#!8*#!XZ'5Z!+%)%!%#,!%1%'2%^2,!AG'$7#,!BEL!

"&,! #,%(*&! 8*#! )Z'(! '&5#,%(,c! '&! %$$#,$%),! #,1,&7,! %)! )Z,! &%)'*&%2! 2,1,2c! '(! )Z%)! %2)Z*7$Z!
'&),#5*&&,5)'*&!^,)X,,&!&,)X*#Y(!Z%(!^,5*3,!3*#,!5*():*#',&),+c!)Z,!1*273,!*8!'&),#&%)'*&%2!)#%88'5!Z%(!
'&5#,%(,+!,&*#3*7(2W!*1,#!#,5,&)!W,%#(L!b,)X,,&!BCCC!%&+!BCCV!*7)$*'&$!)#%88'5!8#*3!)Z,!S&'),+!<)%),(!)*!
I8#'5%!'&5#,%(,+!^W!MFFq!AG'$7#,!MEL!=#%88'5!'&!)Z,!*..*('),!+'#,5)'*&!'&5#,%(,+!DCqL!=Z,!.#'3%#W!#,%(*&!
8*#!)Z'(!'&5#,%(,!'(!)Z%)!%55*7&)'&$!#%),(!Y,.)!)Z,!.#'5,(!8*#!'&),#&%)'*&%2!),2,.Z*&W!%#)'8'5'%22W!Z'$Z!)*!)Z,!
.*'&)!*8!^,'&$! .#*Z'^')'1,!8*#!3%&W!7(,#(! )*!3%Y,!5%22(L!>)! '(!%2(*! )Z,!5%(,! )Z%)!&,)X*#Y! ,[.%&('*&c!%(!%!
#,(72)!*8!2'^,#%2'(%)'*&c!Z%(!5#,%),+!3%&W!3*#,!5%22'&$!*..*#)7&')',(L!!I(!(75Z!)Z,!'&5#,%(,!'&!)#%88'5!1*273,!
'(!)Z,!#,(72)!*8!2*X,#!.#'5,(!8*#!'&),#&%)'*&%2!5%22(!%&+!&,)X*#Y!,[.%&('*&L!

U'1,&!#,2%)'1,! '&5*3,!2,1,2(! ')! '(!&*)!(7#.#'('&$!)Z%)!)#%88'5! '(!$#,%),#!8#*3!+,1,2*.,+!)*!+,1,2*.'&$!
5*7&)#',(L! ! =Z,! '&5#,%(,(! ^,)X,,&! )Z,! S&'),+! <)%),(!%&+! I8#'5%c! Z*X,1,#c! Z%1,! ^,,&! 8%#! $#,%),#! )Z%&!
.#,+'5),+!^W!3*()! ()7+',(! *8! )Z,! .*),&)'%2! ,88,5)! *8! )Z,! '&)#*+75)'*&! *8! )Z,!G--d(!^,&5Z3%#Y! (,))2,3,&)!
#%),(!*#!2'^,#%2'(%)'*&L!!=Z,(,!()7+',(!%(('$&,+!%!2*X,#!,2%()'5')W!*8!+,3%&+!)*!7(,#(!'&!)Z,!S&'),+!<)%),(c!8*#!
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! Ba

)Z,'#!5%22(! )*! I8#'5%c!)Z%&!.#*1,+! )*!^,! )Z,!5%(,L]CM! ! I(!%!#,(72)! )Z,! )*)%2!#,1,&7,!8#*3!S&'),+!<)%),(!&,)!
*7).%W3,&)(!Z%(! '&5#,%(,+!%5#*((! I8#'5%L!!=Z,! '3.*(')'*&!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!X*72+!.7(Z!
.#'5,(!'&!)Z,!*..*('),!+'#,5)'*&!.*),&)'%22W!+%3.,&'&$!)Z'(!&,X2W!$,&,#%),+!+,3%&+L!

>)! '(! &,5,((%#W! )*! #,3,3^,#! )Z%)! XZ'2,! 5Z%&$,(! )*! Z*X! '&),#&%)'*&%2! )#%88'5! '(! ,[5Z%&$,+! Z%1,!
^,&,8'),+!3%&W!*.,#%)*#(!'&!I8#'5%c!3%['3'('&$!#,1,&7,!8#*3!*7).%W3,&)(!X%(!&*)!)Z,!*^h,5)'1,L!!!O,8*#3!
)*!.*2'5W!%&+!#,$72%)*#W!(,))'&$(!Z%+!)Z,!*^h,5)'1,!*8!'&5#,%('&$!)Z,!,88'5',&5W!*8!5*337&'5%)'*&!3%#Y,)(!
X')Z!%!1',X!)*!'&5#,%('&$!*1,#%22!,5*&*3'5!%&+!(*5'%2!+,1,2*.3,&)L!=Z,!'&5#,%('&$!('k,!*8!)Z,!'&),#&%)'*&%2!
3%#Y,)! '(c! *8!5*7#(,c! X,25*3,! ^7)! ')! '(!%$%'&()! )Z,! *1,#%22! X,28%#,! ,&Z%&5,3,&)! )Z%)! .*2'5',(! (Z*72+! ^,!
3,%(7#,+L!!!

@*2'5',(! XZ'5Z! (,,Y! )*! '&5#,%(,! #,1,&7,! 8*#! %! (.,5'8'5! 5%),$*#W! *8! 8'#3(c! 8#*3! *)Z,#! 8'#3(c! 8*#! %!
(.,5'8'5! 3%#Y,)! (,$3,&)c! X'22! %23*()! '&1%#'%^2W! $,&,#%),! *..*#)7&')',(! 8*#! #,&)! (,,Y'&$! ^,Z%1'*7#L! ! I!
&,)X*#Y!,[),#&%2')W!.#,3'73!X*72+!^,!%!.#'3,!5%&+'+%),L!=Z,!2,((*&!)*!^,!+#%X&!8#*3!)Z,!%55*7&)'&$!#%),!
(W(),3! '(! )Z%)! ')! +'+! &*)! .#*1'+,! )Z,! 5*##,5)! '&5,&)'1,(! )*! '&5#,%(,! X,28%#,L! =Z,! *^h,5)'1,! 8*#! 3%&W!
3*&*.*2'()(c!'&!)Z,!%^(,&5,!*8!(*3,!*88(,))'&$!'&5,&)'1,c!(75Z!%(!#%),!*#!#,)7#&!#,$72%)'*&c!X%(!)*!3%['3'(,!
(,))2,3,&)! #,1,&7,! #%)Z,#! )Z%&! ,[.%&+! &,)X*#Y! %55,((L! >&! %! 2'^,#%2'(,+! ,&1'#*&3,&)! )Z,! '&5,&)'1,! '(! )*!
,&2%#$,!W*7#!57()*3,#!^%(,c!'&!.%#)c!^,5%7(,!)Z'(!5#,%),(!$#,%),#!*..*#)7&')',(!8*#!),#3'&%)'*&!#,1,&7,!^7)!
%2(*!^,5%7(,! ')!$,&,#%),(!8%#!$#,%),#!#,1,&7,!8#*3!+*3,()'5! (,#1'5,L! ! I&W!*.,#%)*#!&*)!%5)'&$!)*! ,[.%&+!
)Z,'#!&,)X*#Y!X*72+!5,+,!)Z,(,!#,1,&7,!*..*#)7&')',(!)*!)Z,'#!5*3.,)')*#(L!!=Z,!&,[)!(,5)'*&!,[%3'&,(!Z*X!
),#3'&%)'*&!#%),(!3%W!)Z,3(,21,(!%88,5)!)Z,!2,1,2!*8!.%W3,&)(!^,)X,,&!*.,#%)*#(L!

!"#$%&'J)' A&2'+$2@?90&.23'C%+0'2>&'E."2&8'F2?2&3'2+'OC%"/?'

!

"#$%&'(!)*+,!-./'0!#1!V++!217'%1.79#1.<!3%.669&!,.7.![':#%7/>!
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! MC

!"#$%&'L)' 5&6&@>+.&'2%?CC"/'B&2,&&.'2>&'E."2&8'F2?2&3'?.8'OC%"/?'

!

"#$%&'(!)*+,!-./'0!#1!V++!217'%1.79#1.<!3%.669&!,.7.![':#%7/>!

9$%4("&#(*"+%&#$)+

I)!)Z,!52*(,!*8!BCC`!)Z,#,!X,#,!%#*7&+!FL_!^'22'*&!8'[,+!%&+!X'#,2,((!),2,.Z*&,!(7^(5#'.)'*&(!'&!)Z,!
X*#2+L]CF!!m7()!*1,#!`Cq!*8!)Z,(,!(7^(5#'.)'*&(!7(,+!5,2272%#!X'#,2,((!&,)X*#Y(!X')Z!)Z,!#,3%'&+,#!^,'&$!
8'[,+!2'&,(L!!>&!3*()!5*7&)#',(!)Z,!#%),(!)*!),#3'&%),!*&!8'[,+!%&+!X'#,2,((!&,)X*#Y(!('$&'8'5%&)2W!+'1,#$,L!
=,#3'&%)'&$!)#%88'5!*&!X'#,2,((!&,)X*#Y(!'(!$,&,#%22Wc!^7)!&*)!%2X%W(c!375Z!3*#,!,[.,&('1,!)Z%&!*&!8'[,+!
&,)X*#Y(L!N'#,2,((!*.,#%)*#(!(%W!)Z,!Z'$Z,#!#%),(!%#,!h7()'8',+!^W!Z'$Z,#!5*()(!%&+!)Z%)!)Z,W!*.,#%),! '&!%!
5*3.,)')'1,!3%#Y,)L!!-#')'5(!.*'&)!*7)!)Z%)!,%5Z!3*^'2,!*.,#%)*#!Z%(!%!3*&*.*2W!*1,#!),#3'&%)'*&!*8!)#%88'5c!
)*!)Z,'#!*X&!57()*3,#(c!%&+!2,1,#%$,!)Z%)!8%5)*#!'&)*!Z'$Z,#!),#3'&%)'*&!5Z%#$,(L!!!

>&! (*3,! 5*7&)#',(c! Z*X,1,#c! )Z,! ),#3'&%)'*&! #%),(!%#,! 2'))2,! +'88,#,&)! ^,)X,,&! 8'[,+! %&+! 3*^'2,!
&,)X*#Y(L!=Z'(!*557#(c!8*#!,[%3.2,c!'&!5*7&)#',(!)Z%)!Z%1,!3*^'2,!.%#)W!.%W(!A(*3,)'3,(!5%22,+!#,5,'1'&$!
.%#)W!.%W(EL!>&!5*7&)#',(!X')Z!3*^'2,!.%#)W!.%W(!(W(),3!AK@@E!^*)Z!)Z,!5%22'&$!%&+!5%22,+!.%#)',(!^,%#!.%#)!
*8!)Z,!5*()!*8!%!5%22L!bW!X%W!*8!5*&)#%()!'&!5*7&)#',(!X')Z!5%22'&$!.%#)W!.%W(!A-@@Ec!)Z,!*#'$'&%)*#!*8!)Z,!5%22!
.%W(!)Z,!,&)'#,!5*()L!

bW!BCC`!%#*7&+!`_q!*8!%22!3*^'2,!(7^(5#'.)'*&(!'&!)Z,!X*#2+!X,#,!'&!5*7&)#',(!X')Z!-@@!%&+!B_q!'&!
5*7&)#',(!X')Z!K@@!A-%&%+%c!-Z'&%c!T*&$!P*&$!-Z'&%c!<'&$%.*#,c!<#'!J%&Y%!%&+!)Z,!S&'),+!<)%),(EL!!=Z'(!
^%2%&5,!'(!,[.,5),+!)*!(Z'8)!87#)Z,#!)*X%#+!-@@c!%(!'&!BCC`c!-Z'&%d(!3*^'2,!*.,#%)*#(!^,$%&!)*!(Z'8)!8#*3!
K@@!)*! -@@L!"&!)Z,! *)Z,#!Z%&+c!)Z,#,!Z%(!^,,&!+'(57(('*&!#,$%#+'&$! )Z,! .*),&)'%2!)*! '&)#*+75,!K@@! '&!
97#*.,c!)Z*7$Z!)Z,!,&)Z7('%(3!8*#!(75Z!%!5Z%&$,!'(!8%#!8#*3!7&'1,#(%2L]C_!

=Z,! 3,#')(! *8! -@@! %&+!K@@! Z%1,! ^,,&! 5*&('+,#,+! ,2(,XZ,#,L]CV! >&! )Z'(! +*573,&)! )Z,!8*57(! '(! *&!
,[),#&%2')',(!%&+!Z*X!%!&,)X*#Y!,[),#&%2')W!.#,3'73!3%W!'&),#%5)!X')Z!,['()'&$!),#3'&%)'*&!%##%&$,3,&)(L!
b,8*#,!5*&('+,#'&$!)Z,!2%)),#!'&),#%5)'*&!%!&,X!)W.,!*8!,[),#&%2')W!5%&!^,!'&)#*+75,+!%(!')!+*,(!^,%#!*&!K@@!
%&+!-@@L!<*3,!,5*&*3'()(!Z*2+!)Z%)!)Z,#,!%#,!&*)!*&2W!&,)X*#Y!,[),#&%2')',(!^7)!%2(*!5%22!,[),#&%2')',(L]C` !



! 0<=>?>--@?-><@ABCCDEF?G>HIJ!

! M]

NZ,&!*&,!7(,#!5%22(!%&*)Z,#!)Z,W!$,&,#%),!%&!,[),#&%2')W!8*#!)Z,!5%22,+!.%#)W!%&+c!)Z'(!5%22c!3%W!$,&,#%),!
87#)Z,#!5%22(L]CD!>&!-@@!3%#Y,)(!)Z,!5%22,+!.%#)',(!Z%1,!&*)!5*&)#'^7),+!+'#,5)2W!)*!)Z,!5*()!*8!)Z,!5%22L!G*#!
-#%&+%22!%&+!N%1,#3%&c!el)Z'(! ,[),#&%2')W!.#*1'+,(!&*!#,%(*&!)*! (7^('+'(,!%55,((!^W!)%['&$!5%22'&$L!>&!
8%5)c!')!(7$$,()(!)Z%)!)Z,!#,5'.',&)!(Z*72+!^,!^'22,+!8*#!.%#)!*8!)Z,!5*()!*8!)Z,!5%22c!&*)!)Z%)!Z,#!3*&)Z2W!2'&,!
#,&)%2!(Z*72+!^,!(7^('+'(,+fL]Ca!!NZ'2,!-#%&+%22!%&+!N%1,#3%&!Z%+!8'[,+!&,)X*#Y(!'&!3'&+!)Z'(!'(c!'&!8%5)c!
Z*X!K@@!X*#Y(!'&!.#%5)'5,!8*#!X'#,2,((!&,)X*#Y(L!!>&!*)Z,#!X*#+(c!7(,#(!'&!5*7&)#',(!X')Z!K@@!%#,!%2#,%+W!
5*&)#'^7)'&$!%&!,[),#&%2')W!.%W3,&)!8*#!+*3,()'5!%&+!'&),#&%)'*&%2!5%22(L!

=Z,!%88,5)!*8!K@@!%&+!-@@!*&!)Z,!.#'5,!*8!%&!'&),#&%)'*&%2!5%22!5%&!^,!'227()#%),+!#,2%)'1,2W!,%('2W!'&!
)Z,!.#'5,(!8*#!7('&$!<YW.,!)*!5%22!8'[,+!*#!3*^'2,!7(,#(!A=%^2,!MEL!=Z,!.#'5,!)*!5%22!%!&73^,#!'&!-%&%+%!*#!
)Z,!S&'),+!<)%),(c!7('&$!<YW.,c! '(! )Z,! (%3,! '##,(.,5)'1,! *8!XZ,)Z,#! )Z,!5%22! '(! )*!%!8'[,+! *#!3*^'2,!7(,#!
AS<0!CLCB]!.,#!3'&7),E!*#!XZ,#,!)Z,!5%22,#!'(!2*5%),+!'&!)Z,!X*#2+L!>8!)Z,!5%22!'(!)*!%!3*^'2,!7(,#!X')Z!%&!
K@@!(7^(5#'.)'*&c!)Z,!-%&%+'%&!*#!S&'),+!<)%),(!7(,#c!X'22!$,&,#%22W!.%W!8*#!)Z%)!'&5*3'&$!5%22!%)!)Z,!(%3,!
#%),!)Z,W!.%W!8*#!%&!*7)$*'&$!5%22L!!bW!X%W!*8!,[%3.2,c!%!S&'),+!<)%),(!X'#,2,((!7(,#!.%W'&$!S<0!]CC!.,#!
%&&73!8*#! ]CCC!3'&7),(!*8!%'#)'3,!X*72+!&*3'&%22W!.%W!S<0!CL]C! .,#!3'&7),! )*!#,5,'1,! )Z%)!5%22L!=Z,!
)*)%2!5*()!*8!%!<YW.,!5%22!)*!^*)Z!.%#)',(! '(c!)Z,#,8*#,c!S<0!CL]B]!.,#!3'&7),!*8!XZ'5Z!)Z,!S&'),+!<)%),(!
7(,#!.%W(!S<0!CL]C!%&+!)Z,!8*#,'$&!7(,#!.%W(!S<0!CLCB]L!!

>8!%!-%&%+'%&!*#!S&'),+!<)%),(!7(,#!3%Y,(!%!<YW.,!5%22!)*!%!8'[,+!*#!3*^'2,!7(,#!'&!<X,+,&!)Z,W!X'22!
.%W!('$&'8'5%&)2W!+'88,#,&)!#%),(!AS<0!CLCB]!8*#!%!8'[,+!2'&,!%&+!S<0!CLBa!8*#!%!3*^'2,!(,#1'5,EL!<'3'2%#2Wc!
%!5%22!)*!%!<*7)Z!I8#'5%&!X*72+!5*()!S<0!CLCVD!)*!%!8'[,+!2'&,!%&+!S<0!CLBMM!)*!%!3*^'2,!7(,#L!!>&!^*)Z!
)Z,(,!5%(,(!)Z,!#,5'.',&)(!*8!)Z,!5%22(c!'&!<*7)Z!I8#'5%!*#!<X,+,&c!+*!&*)!5*&)#'^7),!+'#,5)2W!)*!)Z,!5*()!*8!
#,5,'1'&$!)Z,!5%22L!!=Z,!5*()!*8!),#3'&%)'*&!'(!3,)!^W!)Z,!-%&%+'%&!*#!S&'),+!<)%),(!7(,#L!

5?B6&'L)' FM9@&P$2'K?2&3'C+%'F&6&/2&8'1+$.2%"&3'4EFHQ'I&%'D".$2&:'

! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!3#!&.<<!.!69C'0!<91'! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!3#!&.<<!.!`#-9<'!

?$/7%.<9.! L>LOH! L>OLU!

?$/7%9.! L>LOH! L>OXL!

+.1.0.! L>LOH! L>LOH!

V%.1&'! L>LOH! L>OLU!

V91<.10! L>LUH! L>OLU!

e'%5.1=! L>LOH! L>OIT!

g#1;!^#1;E!+891.! L>LOH! L>LOH!

b.:.1! L>LOU! L>HRI!

^#%'.! L>LOH! L>LXU!

"91;.:#%'! L>LOH! L>LOH!

"#$78!?6%9&.! L>LTK! L>OTK!

"@'0'1! L>LOH! L>OJO!

"@97a'%<.10! L>LOH! L>UTX!

4197'0!"7.7'/! L>LOH! L>LOH!
"8.0'0!&#$17%9'/!$/'!`__!

"#$%&'(!"B=:'!M"':7'5-'%!OLLKN!

=%Y'&$!'&)*!5*&('+,#%)'*&!+'88,#,&5,(!^,)X,,&!K@@!%&+!-@@!3%#Y,)(!)Z,!2'Y,2W!,88,5)!*8!%!&,)X*#Y!
,[),#&%2')W!.#,3'73!5%&!^,!5*&('+,#,+L!!G*#)7&%),2W!+%)%!%#,!%1%'2%^2,c!8*#!)Z,!S&'),+!<)%),(c!XZ'5Z!,&%^2,!
%&%2W('(!*8!)Z,!'3.%5)!K@@!'(!Z%1'&$!*&!.%W3,&)(!8#*3!*.,#%)*#(!'&!)Z%)!5*7&)#W!)*!)Z,!#,()!*8!)Z,!X*#2+L!!
NZ'2,!')!'(!&*)!.*(('^2,!)*!^#,%Y!)Z,(,!+%)%!*7)!^W!.%W3,&)(!8*#!8'[,+!%&+!3*^'2,!),#3'&%)'*&!')!X*72+!^,!



0<=>?>--@?-><@ABCCDEF?G>HIJ!

! MB

,[.,5),+!)Z%)!7(,#(! '&!)Z,!S&'),+!<)%),(! .%W!3*#,!)*!),#3'&%),!5%22(! '&!5*7&)#',(!X')Z!-@@!)Z%&!7(,#(! '&!
)Z*(,!5*7&)#',(!.%W!'&!)Z,!#,1,#(,!+'#,5)'*&L!>&!.#%5)'5,!)Z'(!.#*1,(!)*!^,!)Z,!5%(,L!!!

=Z,! S&'),+! <)%),(! 7(,#c! *&! %1,#%$,c! .%W(! )X'5,! )Z,! %3*7&)! .,#! 3'&7),! )*! ),#3'&%),! %! 5%22! )Z%&!
I8#'5%&(!.%W!'&!)Z,!#,1,#(,!+'#,5)'*&!A=%^2,!FEL!!=Z,!+'88,#,&5,!^,)X,,&!),#3'&%)'*&!.%W3,&)(!.,#!3'&7),!
)*!)Z,!-%#'^^,%&!*#!)Z,!K'++2,!9%()!'(!%#*7&+!8'1,!)'3,(!$#,%),#L!!=Z'(!'(!&*)!^,5%7(,!)Z,!*.,#%)*#(!'&!)Z,!
S&'),+!<)%),(!+*!&*)!5Z%#$,!%!),#3'&%)'*&!8,,c!)*!*.,#%)*#(!'&!*)Z,#!5*7&)#',(c!^7)!#%)Z,#!^,5%7(,!)Z%)!)Z,!
8,,! '(! 1,#W! 2*X! %(! %! #,(72)! *8! )Z,! 5*&)#'^7)'*&! )*!)Z,! 5*()! *8! ),#3'&%)'&$! )Z,! 5%22! ^W! )Z,! S&'),+! <)%),(!
5*&(73,#L! ! =Z,! (%3,! (')7%)'*&! .#*^%^2W! %..2',(! 8*#!-%&%+'%&(c! <'&$%.*#,%&(! %&+! *)Z,#! 5*7&)#',(! X')Z!
K@@L!!

=*!5%.')%2'(,!*&!)Z'(!,88,5)c!*.,#%)*#(!'&!-@@!5*7&)#',(!('3.2W!&,,+!)*!)%Y,!%+1%&)%$,!*8!)Z,!+W&%3'5(!
*8! %! 5*33,#5'%2! 3%#Y,)! .2%5,L! =Z,#,! '(! &*! ^%##',#! '&! 2'^,#%2'(,+! 3%#Y,)(! )*! )Z,3! .%W'&$! )Z,! (%3,!
),#3'&%)'*&! #%),(! %(! )Z,! 5%##',#(! <YW.,! 7(,(! )*! ),#3'&%),! )#%88'5L! G*#! ,[%3.2,c! -Z'&%! =,2,5*3! (,22(!
),#3'&%)'*&!'&!UZ%&%!%)!)Z,!8*22*X'&$!#%),(!n!S<0!CLC`F!.,#!3'&7),!)*!8'[,+!2'&,(!'&!I55#%!%&+!S<0!CL]MM!
.,#!3'&7),!)*!3*^'2,(L!-Z'&%!=,2,5*3d(!#%),!)*!)Z,!S&'),+!<)%),(!'(!%!7&'8*#3!S<0!CLC]`!.,#!3'&7),!8*#!
8'[,+!%&+!3*^'2,!(,#1'5,(L!!b*)Z!)Z,(,!#%),(!%#,!*.,&2W!%1%'2%^2,c!%2*&$!X')Z!)Z*(,!*8!*)Z,#!.#*1'+,#(!%)!)Z,!
s@G!K'&7),(!K%#Y,)L]]C !

=*!,[%3'&,!)Z,!,88,5)!*8!K@@!87#)Z,#!')!'(!.*(('^2,!)*!2**Y!%)!.%W3,&)(!3%+,!%&+!#,5,'1,+!^W!S&'),+!
<)%),(!*.,#%)*#(!)*!I8#'5%&!5*7&)#',(L!!NZ%)!,3,#$,(!'(!)Z%)!I8#'5%&!5*7&)#',(!%23*()!%2X%W(!.%'+!3*#,!!.,#!
3'&7),c! *&! %1,#%$,c! )*! ),#3'&%),! )#%88'5! 7&+,#! )Z,! %55*7&)'&$! #%),! (W(),3! )Z%&! )Z,! *.,#%)*#(! 8#*3! )Z,!
S&'),+!<)%),(!+'+!'&!)Z,!*..*('),!+'#,5)'*&!A=%^2,!_EL]]] !I(!)Z,!%55*7&)'&$!#%),!(W(),3!'&5#,%('&$2W!^#*Y,!
+*X&c!%&+!)Z,!&73^,#!*8!3*^'2,!(7^(5#'^,#(!$#,X!'&!^*)Z!I8#'5%!%&+!)Z,!S&'),+!<)%),(c!)Z'(!(')7%)'*&!X%(!
#,1,#(,+L! =Z'(! '&+'5%),(! )Z%)! %)! 2,%()! (*3,! I8#'5%&! *.,#%)*#(! %..,%#! %#,! )%Y'&$! %+1%&)%$,! *8! 2*X,#!
),#3'&%)'*&! #%),(! '&! )Z,! S&'),+! <)%),(L! I)! )Z,! (%3,! )'3,c! )Z,W! %#,! 5Z%#$'&$! Z'$Z,#! 8'[,+! %&+! 3*^'2,!
),#3'&%)'*&!#%),(!)*!*.,#%)*#(!8#*3!)Z,!S&'),+!<)%),(L!!

O,)7#&'&$!)*!)Z,!'((7,!*8!%!.#*.*(,+!&,)X*#Y!,[),#&%2')W!.#,3'73!)Z,!5*&527('*&!'(!52,%#L!S(,#(!'&!)Z,!
S&'),+!<)%),(c!%&+!.#*^%^2W!*)Z,#!5*7&)#',(!X')Z!K@@c!%#,!%2#,%+W!.%W'&$!%&!,[),#&%2')W!.#,3'73L!=Z,(,!
7(,#(!.%W!)Z,!^72Y!*8!)Z,!),#3'&%)'*&!5*()!*&!3*^'2,!&,)X*#Y(!'&!)Z,'#!*X&!5*7&)#W!%(!X,22!%(!8*#!8*#,'$&!
5%22(L!!=Z,!'&)#*+75)'*&!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!*&!)*.!*8!,['()'&$!%##%&$,3,&)(!X*72+c!)Z,#,8*#,c!
3,%&!)Z%)!7(,#(!.%'+!)X'5,L!!I!-%&%+'%&!3*^'2,!7(,#c!8*#!,[%3.2,c!%2#,%+W!.%W(!)Z,!^72Y!*8!)Z,!),#3'&%)'*&!
8,,!)*!#,5,'1,!%!5%22!8#*3!%&!I8#'5%&!5*7&)#WL!G*#!%!5%22!'&!)Z,!*..*('),!+'#,5)'*&!)Z,!-%&%+'%&!7(,#!.%W(!)Z,!
,&)'#,!5*()!*8!),#3'&%)'*&L!=Z,!,88,5)!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!X*72+!3,%&!)Z,!-%&%+'%&!.%'+!%&!
%++')'*&%2!8,,!*&!)Z,!,['()'&$!),#3'&%)'*&!5*()!'&!%++')'*&!)*!)Z,!5*&)#'^7)'*&!)Z,W!%2#,%+W!3%Y,!)*!)Z,!5*()!
*8!#,5,'1'&$!)Z,!5%22L!
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5?B6&'R)' I?9+$2'2+'!+%&"#.'1?%%"&%3'?.8'K&/&"@23'C%+0'!+%&"#.'1?%%"&%3'".'F&6&/2&8'K&#"+.3'4EFHQ'I&%'
D".$2&:'

! HJJT! HJJX! HJJK! HJJJ! OLLL! OLLH! OLLO! OLLU! OLLI! OLLR! OLLT!

4"?!7#!?6%9&.! L>XU! L>TO! L>RI! L>II! L>UT! L>OU! L>HK! L>HI! L>HO! L>HH! L>HU!

?6%9&.!7#!4"?! L>XL! L>TT! L>RR! L>RU! L>UT! L>OX! L>HU! L>LI! L>LX! L>LX! L>LT!

4"?!7#!?/9.! L>TR! L>RT! L>IU! L>UR! L>OK! L>OH! L>HT! L>HH! L>LJ! L>LK! L>LT!

?/9.!7#!4"?! L>TL! L>RR! L>IL! L>OK! L>OL! L>HT! L>HH! L>LX! L>LX! L>LR! L>LU!

4"?!7#!+.%9--'.1! L>RH! L>IX! L>IU! L>UI! L>OR! L>HR! L>HO! L>HH! L>HL! L>LK! L>HH!

+.%9--'.1!7#!4"?! L>IX! L>IH! L>UT! L>UR! L>OI! L>HT! L>LX! L>LT! L>LR! L>LU! L>LO!

4"?!7#!`900<'!*./7! L>KX! L>XU! L>RJ! L>IO! L>UO! L>OL! L>HT! L>HL! L>HL! L>LJ! L>HH!

`900<'!*./7!7#!4"?! L>KR! L>XH! L>RI! L>UO! L>HK! L>HL! L>LU! L>LU! L>LI! L>LU! L>LO!

4"?!7#!D'/7'%1!*$%#:'! L>OH! L>HT! L>HO! L>LJ! L>LK! L>LX! L>LK! L>LX! L>LX! L>LR! L>LR!

D'/7'%1!*$%#:'!7#!4"?! L>OO! L>HX! L>HU! L>HL! L>LX! L>LR! L>LU! L>LU! L>LU! L>LU! L>LO!

4"?!7#!D#%<0! L>IU! L>UR! L>OJ! L>OO! L>HK! L>HI! L>HH! L>LJ! L>LX! L>LT! L>LT!

D#%<0!7#!4"?! L>UL! L>OX! L>OH! L>HR! L>HH! L>LK! L>LR! L>LI! L>LI! L>LU! L>LO!
"#$%&'(!)*+,!-./'0!#1!V++!217'%1.79#1.<!3%.669&!,.7.![':#%7/>!

5?B6&'S)' I?9+$2'2+'!+%&"#.'1?%%"&%3'?.8'K&/&"@23'C%+0'!+%&"#.'1?%%"&%3'".'F&6&/2&8'OC%"/?.'1+$.2%"&3'4EFHQ'
I&%'D".$2&:'

! HJJT! HJJX! HJJK! HJJJ! OLLL! OLLH! OLLO! OLLU! OLLI! OLLR! OLLT!

4"?!7#!S#7/@.1.! L>TL! L>IJ! L>UI! L>OR! L>OR! L>OH! L>LK! L>LK! L>LK! L>HL! L>HU!

S#7/@.1.!7#!4"?! L>TT! L>RU! L>UT! L>OJ! L>OL! L>OR! L>HO! L>LU! L>LJ! L>LK! L>LT!

4"?!7#!+.5'%##1! L>KK! L>KO! L>XH! L>IX! L>OJ! L>UL! L>HJ! L>HR! L>HT! L>HO! L>HI!

+.5'%##1!7#!4"?! L>TJ! L>JI! L>XX! L>JU! L>IK! L>HJ! L>UI! L>OL! L>HT! L>HU! L>HH!

4"?!7#!+#7'!0i2A#9%'! H>HH! L>KI! L>KJ! L>TJ! L>RT! L>OU! L>HT! L>HI! L>HU! L>HO! L>HO!

+#7'!0i2A#9%'!7#!4"?! H>HO! H>HR! L>JK! H>UI! L>IJ! L>UU! L>UU! L>HH! L>HI! L>HH! L>LJ!

4"?!7#!e.-#1! L>XK! L>KU! L>IX! L>IX! L>UO! L>HR! L>HI! L>HH! L>HL! L>LR! L>LR!

e.-#1!7#!4"?! L>KX! L>KT! L>RJ! L>IX! L>UU! L>HT! L>HX! L>LR! L>LJ! L>LT! L>LI!

4"?!7#!e8.1.! L>IJ! L>UJ! L>IO! L>OJ! L>UH! L>HK! L>HL! L>LX! L>LJ! L>LX! L>HH!

e8.1.!7#!4"?! L>RH! L>RL! L>IJ! L>RX! L>UI! L>IL! L>HL! L>LT! L>LR! L>LR! L>LX!

4"?!7#!^'1=.! L>TK! L>TI! L>RX! L>RL! L>UJ! L>OK! L>OH! L>OL! L>OL! L>HT! L>HR!

^'1=.!7#!4"?! L>XL! L>TX! L>TL! L>RT! L>TH! L>UX! L>OJ! L>HR! L>HR! L>HL! L>LT!

4"?!7#!\9;'%9.! L>XU! L>XI! L>XH! L>RK! L>UX! L>OT! L>OU! L>HR! L>HL! L>HL! L>HL!

\9;'%9.!7#!4"?! L>XK! L>XR! L>TX! L>TH! L>IU! L>UL! L>OR! L>OL! L>HH! L>LX! L>LR!

4"?!7#!"'1';.<! H>OT! L>KU! L>XU! L>RH! L>OJ! L>OK! L>HK! L>HI! L>HI! L>HU! L>HR!

"'1';.<!7#!4"?! H>UL! L>JT! L>XX! H>LX! L>IL! L>OX! L>HH! L>LU! L>LK! L>LX! L>LI!

4"?!7#!"#$78!?6%9&.! L>RI! L>IJ! L>IL! L>UO! L>OJ! L>HT! L>HU! L>HL! L>LX! L>LX! L>LK!

"#$78!?6%9&.!7#!4"?! L>RT! L>RU! L>IO! L>UI! L>UH! L>HJ! L>LT! L>LH! L>LO! L>LU! L>LU!

4"?!7#!4;.10.! L>RJ! L>RH! L>OJ! L>OL! L>OL! L>HT! L>HL! L>HL! L>LX! L>LX! L>LK!

4;.10.!7#!4"?! L>TI! L>RL! L>UT! L>IL! L>OI! L>HK! L>HO! L>LH! L>LX! L>LX! L>LX!
"#$%&'(!)*+,!-./'0!#1!V++!217'%1.79#1.<!3%.669&!,.7.![':#%7/>!
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Practical considerations on network externality premiums 
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XZ,)Z,#! )Z,! ,[),#&%2')W! .#,3'73! X*72+! ^,! 3%+,! )#%&(.%#,&)! *&! )Z,'#! ^'22(! X')Z! %&! ,[.2%&%)'*&! *8! ')(!
.7#.*(,L!
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%&!*.,#%)*#!X')Z!$2*^%2!#,%5ZL!!>&!)Z'(!X%W!3%&W!*.,#%)*#(!%&+!(,#1'5,!.#*1'+,#(!%#,!&*)!'&!)Z,!.*(')'*&!)*!
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,['()(!)Z%)!(*3,!5*7&)#',(!3%W!+,5'+,!)*!#,5*&()')7),!%!5,&)#%2!%5)*#!)*!+,%2!X')Z!)Z'(!.#*5,((L!=Z'(!X*72+!
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X*72+!2**Y!8*#!2,%()!5*()!#*7)'&$!8*#!'&),#&%)'*&%2!)#%88'5L!=Z'(!2,+!)*!%22!3%&&,#!*8!.#%5)'5,(!XZ'5Z!%#,!8%#!
2,((! ,1'+,&)! )*+%W! ^,5%7(,! *8! )Z,! 3*1,! )*X%#+! 5*33,#5'%22W! &,$*)'%),+! 5*()! *#',&),+! ),#3'&%)'*&! A,L$L!
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%&!'&5,&)'1,!)*!#*7),!)#%88'5!)Z#*7$Z!)Z'#+!.%#)',(L!>&!8%5)c!)Z,#,!X*72+!^,!2'))2,!3,%&(!,1,&!8*#!*.,#%)*#(!)*!
%((,((!5*3.2'%&5,!^W!*)Z,#!*.,#%)*#(L!=Z'(!X*72+!^,!)Z,!5%(,!&*)!*&2W!*&!5*##,(.*&+'&$!)#%88'5!^7)!%2(*!8*#!
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)Z,!%..2'5%)'*&!*8!87&+(L!=Z,!,[.,#',&5,!3%&W!5*7&)#',(!Z%+!X')Z!#%),!*8!#,)7#&!#,$72%)'*&!^,%#(!),()%3,&)!
)*! ')! ^,'&$! %! 5*()2W! %&+! 5*3.2,[! .#*5,((! *.,&! )*! #,&)! (,,Y'&$! ^,Z%1'*7#L! =#%&(.*('&$! )Z'(! )*! %&!
'&),#&%)'*&%2!2,1,2!X*72+!3,#,2W!%++!)*!)Z,(,!5Z%22,&$,(L!

-*&('+,#%)'*&! (Z*72+! %2(*! ^,! $'1,&! )*! )Z,! '3.2'5%)'*&(! 8*#! )%[%)'*&L! I! 5*&(73,#! 3%Y'&$! %&!
'&),#&%)'*&%2!5%22!'(!$,&,#%22W!)%[,+!'&!)Z,!5*7&)#W!*8!*#'$'&!X')Z!)Z,!1%27,!%++,+!)%[!.%'+!^,'&$!^%(,+!*&!
)Z,! .#'5,! *8! )Z,! 5%22L! =Z'(! 3,%&(! .7^2'5! #,1,&7,! %7)Z*#')',(! '&! )Z,! 5*7&)#W! *8! *#'$'&c! 7&2,((! %! (.,5'%2!
,[,3.)'*&! X%(! 3%+,c! X*72+! ^,! )%['&$! )Z,! &,)X*#Y! ,[),#&%2')W! .#,3'73L! I! 0%&'(Z! 7(,#c! 8*#! ,[%3.2,c!
X*72+!.%W!%!B_q!1%27,!%++,+!)%[!AsI=E!*&!)Z,!&,)X*#Y!,[),#&%2')W!.#,3'73!XZ'5Z!X*72+!$*!)*!$,&,#%2!
#,1,&7,!*8!)Z,!0%&'(Z!U*1,#&3,&)!%&+!&*)!)*X%#+!&,)X*#Y!,[.%&('*&!'&!%!+,1,2*.'&$!5*7&)#WL!

!>&!(7^:<%Z%#%&!I8#'5%!(*3,!B_!$*1,#&3,&)(!2,1W!%!27[7#W!)%[!*&!3*^'2,!.Z*&,!Z%&+(,)(L]]B !G'1,!*8!
)Z,(,!$*1,#&3,&)(!%2(*!5Z%#$,!27[7#W!)%[!*&!%'#)'3,L!!=Z'(!3,%&(!)Z,W!5Z%#$,!%&!%++')'*&%2!8,,!*1,#!%&+!
%^*1,! sI=! *&! 5%22(L! =Z,! ,88,5)'1,! )%[! #%),! '&! S$%&+%! '(! MCq! A]Dq! sI=c! ]Bq! 9[5'(,! 07)WE! %&+! '&!
OX%&+%! BDq! AsI=! ]Dqc! ]Cq! 9[5'(,! 07)WEL! ! ! >8! )Z,! .#,3'73! X%(! %..2',+! )*! #,+75'&$! (,#1'5,! *#!
,67'.3,&)!5Z%#$,(c!5*72+!%!5*7&)#W!(,,!%!#,+75)'*&!'&!$*1,#&3,&)!#,1,&7,!A'L,L!)Z,!#,)%'2!.#'5,!X*72+!^,!
2*X,#! ,&$,&+,#'&$! %! 2*X,#! )%[! #,)7#&E\! >&! .#%5)'5,c!)Z'(! 3%W! ^,! 7&2'Y,2W! %(! ')! X*72+! ^,! ,[.,5),+! )Z%)!
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)Z,!.#,3'73!X*72+!Z%1,!)*!.%W!)%[!'8c!%(!'(!2'Y,2Wc!)Z,!&,)X*#Y!,[),#&%2')W!.#,3'73!X%(!)#,%),+!%(!$,&,#%2!
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:*)#;*%($"#&#(*"+

@#*.*(%2(!8*#!&,)X*#Y!,[),#&%2')W!.#,3'73(!X*72+!,((,&)'%22W!'&)#*+75,!%!&*&:5*()!^%(,+!,2,3,&)!'&)*!
)Z,!5%2572%)'*&! *8! ,&+!7(,#! .#'5,(L! !=Z'(!#7&(!5*7&),#! )*!%! .#'&5'.2,!n!5*()! *#',&)%)'*&! :! )Z%)!Z%(!$7'+,+!
#,8*#3! '&! )Z,! ,[5Z%&$,! *8! '&),#&%)'*&%2! 5*337&'5%)'*&! )#%88'5! *1,#! 3*#,! )Z%&! %! +,5%+,L! ! K*#,*1,#c!
.#*.*(%2(!8*#!&,)X*#Y! ,[),#&%2')W!.#,3'73(! ()%#)!X')Z!)Z,! .#,3'(,! )Z%)!*)Z,#! ,2,3,&)(c!7(,+! )*!5%2572%),!
.#'5,(c!%#,!5*()!*#',&),+L!!=Z'(!3%W!&*)!^,!)Z,!5%(,!%&+!(,))2,3,&)!*#!),#3'&%)'*&!#%),(!)Z%)!%#,!&*)!5*():
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(7^('+'(,+L! "&! )Z,! (7#8%5,! )Z'(! '(! .,#Z%.(! )Z,! 3*()! 2*$'5%2! X%W! )*! #,%5Z! 2*X! '&5*3,! 7(,#(! '&! ),#3(! *8!
&,)X*#Y!,[),#&%2')',(L!"&!)Z,!*)Z,#!Z%&+!3%&W!7(,#(!Z%1,!3*#,!)Z%&!*&,!<>K!5%#+!'&!+,1,2*.'&$!5*7&)#',(L!
=Z,W!+*!(*!^,5%7(,!)Z,W!5%2572%),!)Z,'#!.#'1%),!^,&,8')c!'&!h*'&'&$!3*#,!)Z%&!*&,!&,)X*#Yc!'(!$#,%),#!)Z%&!
X')Z!%!('&$2,!5%#+!^%(,+!*&!+*3,()'5!,[),#&%2')',(!Ae.g.!5Z,%.,#!*&:&,)!5%22(EL!bW!+,8'&')'*&!)Z,!,[),#&%2')W!
.#,3'73!'(!%&!,88*#)!)*!$,)!*)Z,#(!)*!5*3.,&(%),!)Z*(,!h*'&'&$!%!&,)X*#Y!Ai.e.!)Z,!^,&,8')!)Z,W!#,5,'1,!^W!
^,'&$! %^2,! )*! 5%22! )Z,! &,X! 7(,#! XZ'5Z! )Z,W! +*! &*)! )%Y,! '&)*! %55*7&)E! ^7)! )Z,W! 3'$Z)! 67'5Y2W! ^,! '&! )Z,!
(')7%)'*&! *8! (7^('+'('&$!7(,#(! )*!h*'&!372)'.2,!&,)X*#Y(L! >&! *)Z,#!X*#+(! )Z,! '&5,&)'1,(!8*#! )Z,!#,5'.',&)(!
X*72+!&*)!^,!%2'$&,+!X')Z!)Z,!5*()(!%&+!^,&,8')(!*8!)Z,!*#'$'&%)*#L!

>8! (,#1'5,!Ai.e.!5%22!5Z%#$,(E!X%(! (7^('+'(,+! )Z,#,!5*72+!^,!3%&W!%&)'5'.%),+!%&+!7&%&)'5'.%),+! ('+,!
,88,5)(L!=Z,!3*()! *^1'*7(! ,88,5)c!XZ'5Z!5%&!^,!%&)'5'.%),+c! '(! )Z%)! )Z,#,!X'22!^,!&*!#,2%)'*&!^,)X,,&! )Z,!
.#'5,!.%'+!^W!%!7(,#!%&+!)Z,!(7^('+WL!>&!5*3.,)')'1,!3%#Y,)(!*.,#%)*#(!.#'5,!(,#1'5,(!%55*#+'&$!)*!XZ%)!)Z,!
3%#Y,)!X'22!^,%#!&*)!)Z,'#!7&+,#2W'&$!5*()(L!!!=Z,!*&2W!(7#,!X%W!)*!#,+75,!.#'5,(!)*X%#+!5*()(!'(!)Z#*7$Z!
5*3.,)')'*&L!>&!)Z,!%^(,&5,!*8!%!.,#8,5)2W!5*3.,)')'1,!3%#Y,)!)Z,!8#7')(!*8!%!&,)X*#Y!,[),#&%2')W!.#,3'73!
%#,!3*#,!2'Y,2W!)*!^,!%++,+!)*!%&!*.,#%)*#d(!^*))*3!2'&,!)Z%&!%..2',+!)*!.#'5,!#,+75)'*&(L!!S&%&)'5'.%),+!
,88,5)(!3%W!#,2%),! )*!7(,#(L! -*&('+,#c!8*#! ,[%3.2,c! )Z%)! '&!3%&W!5*7&)#',(! 5#,+')(! 8*#!%'#)'3,! '(! 67'5Y2W!
^,5*3'&$!%&!%2),#&%)'1,!57##,&5WL! I'#)'3,!5#,+')(!5%&!^,!7(,+! )*!3%Y,! ),2,.Z*&,!5%22(!*#c! '&!%!$#*X'&$!
&73^,#!*8!5*7&)#',(c!.%W!8*#!*)Z,#!$**+(!%&+!(,#1'5,(!#%&$'&$!8#*3!$#*5,#',(!)*!^**Y(!%&+!'&(7#%&5,L!H*)!
*&2W!'(!)Z,#,!&*!2*$'5%2!#,2%)'*&(Z'.!^,)X,,&!(7^('+'('&$!5%22(!%&+!&,)X*#Y!,[),#&%2')',(!A%(!*..*(,+!)*!5%22!
,[),#&%2')',(! *#! (*5'%2! ,[),#&%2')',(Ec! )Z,#,! X'22! '&5#,%('&$2W! ^,! &*! 8'[,+! #,2%)'*&(Z'.! ^,)X,,&! )Z,! 7(,! *8!
%'#)'3,!5#,+')!%&+!')(!%..2'5%)'*&L!

"&,! *8! )Z,! .#'3%#W!#,%(*&(!XZW!(*!8,X!5*7&)#',(!Z%1,!%)),3.),+! )*!7(,!&,)X*#Y! ,[),#&%2')',(!%(!%!
.*2'5W!*#!%!#,$72%)*#W!)**2!'(!)Z%)!')!'(!1'#)7%22W!'3.*(('^2,!)*!'3.2,3,&)L!!G*#!,[%3.2,c!O,5*33,&+%)'*&!
0]_Vc!%..#*1,+!%)!)Z,!BCCD!N*#2+!=,2,5*337&'5%)'*&(!<)%&+%#+'k%)'*&!I((,3^2W!AN=<I!CDEc!+*,(!&*)!
,[.2%'&! XZ*! X'22! 5*22,5)! %&+! +'()#'^7),! )Z,! &,)X*#Y! ,[),#&%2')W! .#,3'73c! )Z,! *.,#%)*#! .#*1'+'&$!
'&),#&%)'*&%2! (,#1'5,c! *#! )Z,!2*5%2!*.,#%)*#! .#*1'+'&$!)Z,!2%()!3'2,!5*&&,5)'*&c! *#! )Z,!&%)'*&%2!#,$72%)*#\!!
NZ*! '(! #,(.*&('^2,! 8*#! '&1,()'&$! )Z,! 5*22,5),+! .#,3'73! (*! )Z%)! ')! '(! (.,&)! *&2W! )*X%#+(! ,[.%&+'&$! )Z,!
&,)X*#Y\! !=Z,! +'88'572)',(! '&! '3.2,3,&)'&$! %! &,)X*#Y! ,[),#&%2')',(! .#*$#%3! %#,! (733,+! 7.! '&! %! #,5,&)!
P,&W%&!'&),#5*&&,5)'*&!+,5'('*&!XZ'5Z!&*),(!)Z%)!)Z,!7(,!*8!%!&,)X*#Y!,[),#&%2')',(!(7#5Z%#$,!X%(!#,h,5),+!
%(! %! 8%5)*#! '&! '&),#5*&&,5)'*&! 5Z%#$,(! ^,5%7(,! el! *8! )Z,! 2%5Y! *8! %&! %55,.),+! 3,)Z*+! 8*#! ,1%27%)'&$! ')!
o&,)X*#Y! ,[),#&%2')',(p! X')Z! %&W! 5,#)%'&)Wc! %&+! 3%'&2W! ^,5%7(,! *8! )Z,! 2%5Y! *8! %! .#%5)'5%2! 3,5Z%&'(3! )*!
,&(7#,! )Z%)! %&W! (75Z! (7#5Z%#$,! X*72+! ^,! 7(,+! )*! (7..*#)! )Z,! %567'(')'*&! %&+! #,),&)'*&! *8! 3%#$'&%2!
(7^(5#'^,#(Lf]]M!

!>&!%++')'*&c!)Z,!O,5*33,&+%)'*&!'(!1%$7,!%^*7)!)Z,!.*(('^2,!#,5,'.)!*8!(7^('+',(!^W!'&+'1'+7%2(!*)Z,#!
)Z%&!)Z,!3%#$'&%2!(7^(5#'^,#(L!!I&W!#,5,'.)!*8!(7^('+',(!^W!(7^(5#'^,#(!*)Z,#!)Z%&!3%#$'&%2!(7^(5#'^,#(!'&!
+,1,2*.'&$! 5*7&)#',(! 5*&5*3')%&)! X')Z! Z'$Z,#! 5Z%#$,(! 8*#! *7)$*'&$! 5%22(!8#*3! +,1,2*.,+! 5*7&)#',(! X'22!
#,(72)! '&!%!('$&'8'5%&)!2*((!*8!5*&(73,#!X,28%#,L!!=Z'(! (,&)'3,&)! '(!#,82,5),+! '&!)Z,!=%&k%&'%&!#,$72%)*#d(!
*^(,#1%)'*&! )Z%)! ()%),(! )Z%)! eo=pZ,! ,88'5',&5W! $%'&(! )Z,*#,)'5%22W! *^)%'&,+! ^W! '&527+'&$! %! 3%#Y:7.! 8*#!
&,)X*#Y!,[),#&%2')',(!5#,%),+!^W!(7^('+'k'&$!)Z,!3%#$'&%2!57()*3,#(!+*!&*)!h7()'8W!)Z,!2%#$,!+'(%+1%&)%$,(!
%((*5'%),+!X')Z! )Z,!%..#*%5Z! '&! )Z,!8*#3! *8! )Z,!2%#$,!5#*((:(7^('+',(!%&+!+,3%&+!+'()*#)'*&(!%((*5'%),+!
X')Z!(7^('+'k'&$!%22!57()*3,#(Lf]]F !
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>)! '(! 5#')'5%2! )*! ^,%#! '&! 3'&+! )Z%)! 1,#W! 8,X! ,3.'#'5%2! ()7+',(! Z%1,! %)),3.),+! )*! ,()'3%),! &,)X*#Y!
,[),#&%2')',(L!!O,(72)(!8#*3!)Z,!8,X!()7+',(!)Z%)!Z%1,!^,,&!5*&+75),+c!'&527+'&$!)Z,!#,(72)(!*8!%!#,5,&)!()7+W!
*&!.#'5,!()#75)7#,!%&+!&,)X*#Y!,[),#&%2')',(!'&!<7^:<%Z%#%&!I8#'5%c!(Z*X!2'))2,!,1'+,&5,!*8!)Z,!.#,(,&5,!*8!
('$&'8'5%&)! &,)X*#Y! ,[),#&%2')',(c! %&+c! )Z,#,8*#,c! 2'))2,! #,%(*&! )*! '3.*(,! &,)X*#Y! ,[),#&%2')W! .#,3'73! )*!
(7^('+'(,! 3%#$'&%2! (7^(5#'^,#(L! =Z,! ,[.,#',&5,! 8#*3! )Z,! S&'),+! P'&$+*3c! XZ,#,! )Z,! (%3,! 5*&527('*&(!
X,#,!+#%X&c!Z%(!^,,&!%++#,((,+!,%#2',#!'&!)Z'(!.%.,#L!

<*";6()2%(4("&#(*"+

@#*.*&,&)(! *8! &,)X*#Y! ,[),#&%2')W! .#,3'73(! $,&,#%22W! %+1*5%),! )Z,W! (Z*72+! *&2W! %..2W! )*! )#%88'5!
.%(('&$!8#*3!*.,#%)*#(!'&!+,1,2*.,+!5*7&)#',(!)*!*.,#%)*#(!'&!+,1,2*.'&$!5*7&)#',(L!>)!(Z*72+!&*)!%..2Wc!'&!
)Z,'#!1',Xc!)*!)#%88'5!'&!)Z,!#,1,#(,!+'#,5)'*&!*#!^,)X,,&!*)Z,#!5*3^'&%)'*&(!*8!*.,#%)*#(!Ae.gL!)*!%&+!8#*3!
*.,#%)*#(!'&!+,1,2*.,+!5*7&)#',(!*#!)*!%&+!8#*3!*.,#%)*#(!'&!+,1,2*.'&$!5*7&)#',(EL!!")Z,#(!^,2',1,!)Z%)!'8!
%&W!(75Z!.#*.*(%2!X%(!,1,#!)*!^,! '&)#*+75,+! ')!(Z*72+!%..2W!,67%22W!)*!%22!*.,#%)*#(!%&+!%22!#*7),(L!b*)Z!
.*(')'*&(!Z%1,!+,8'5',&5',(L!

=Z,!.#*.*(%2!8*#!%!&,)X*#Y!,[),#&%2')W!.#,3'73!X*72+!57)!%5#*((!)Z,!.#'&5'.2,!*8!&*&:+'(5#'3'&%)'*&!
8*#!)Z,!,[5Z%&$,!*8!'&),#&%)'*&%2!)#%88'5c!,()%^2'(Z,+!^W!>=S:O,5*33,&+%)'*&!0L]FC!%&+!3*#,!^#*%+2W!'(!
5*7&),#!)*!%!&73^,#!*8!N="!#72,(!XZ'5Z!%#,!^'&+'&$!*&!)Z,!]_M!K,3^,#(!A.#%5)'5%22W!%22!*8!XZ*3!%#,!%2(*!
3,3^,#(!*8!)Z,!>=SEc!%&+!(7^h,5)!)*!N="!+'(.7),!(,))2,3,&)!.#*5,+7#,(L!=Z,!N="d(!U,&,#%2!I$#,,3,&)!
*&! =#%+,! '&! <,#1'5,(! AUI=<E! ()%),(i! eN')Z! #,(.,5)! )*! %&W! 3,%(7#,! 5*1,#,+! ^W! )Z'(! I$#,,3,&)c! ,%5Z!
K,3^,#! (Z%22! %55*#+! '33,+'%),2W! %&+! 7&5*&+')'*&%22W! )*! (,#1'5,(! %&+! (,#1'5,! (7..2',#(! *8! %&W! *)Z,#!
K,3^,#!)#,%)3,&)!&*!2,((!8%1*7#%^2,!)Z%&!)Z%)!')!%55*#+(!)*!2'Y,!(,#1'5,(!%&+!(,#1'5,!(7..2',#(!*8!%&W!*)Z,#!
5*7&)#W!AI#)'52,!>>i!K*():G%1*7#,+:H%)'*&!=#,%)3,&)ELf]]_ !!!

I((73'&$!)Z%)!)Z,!>=S!.#*.*(%2!X%(!'3.2,3,&),+! '&!%!3%&&,#!8%22'&$!X')Z'&!)Z,!(5*.,!*8!XZ%)!)Z,!
N="!+,8'&,(!%(!%!$*1,#&3,&)%2!3,%(7#,c!%&+!)Z,!K,3^,#!Z%+!&*)!(5Z,+72,+!%!#,(,#1%)'*&!)*!)Z'(!3*():
8%1*7#,+!&%)'*&!AKGHE!#72,!X')Z!#,(.,5)!)*! '&),#&%)'*&%2!),2,5*337&'5%)'*&(!(,#1'5,(!A*&2W!%!Z%&+872!*8!
K,3^,#(! Z%1,! +*&,! (*Ec! )Z'(! .#*1'('*&! X*72+! 2'Y,2W! .#*Z'^')! )Z,! K,3^,#! 8#*3! '3.*('&$! *#! #,67'#'&$!
+'88,#,&)'%2! 5Z%#$,(! *&! )Z,! (,#1'5,(! *#! (,#1'5,! (7..2',#(! *8! *)Z,#! N="! 3,3^,#(! ('3.2W! *&! )Z,! ^%('(! *8!
^,'&$!'+,&)'8',+!%(!^,2*&$'&$!)*!)Z,!52%((!*8!%!+,1,2*.,+!*#!+,1,2*.'&$!,5*&*3WL!!91,&!'8!&*)!'3.2,3,&),+!
1'%!%!$*1,#&3,&)%2!3,%(7#,c!Ai.e.!%(!%!5*33,#5'%2!.*2'5WEc!%!&,)X*#Y!,[),#&%2')W!.#,3'73!'3.*(,+!^W!%&!
*.,#%)*#! '&! %! N="! K,3^,#! ()%),! )Z%)! Z%(! 7&+,#)%Y,&! (.,5'8'5! 5*33')3,&)(! X')Z! #,(.,5)! )*! ^%('5!
),2,5*337&'5%)'*&(! (,#1'5,(! A`C:.27(! N="! K,3^,#(! Z%1,! 7&+,#)%Y,&! (75Z! 5*33')3,&)(E! X*72+! %2(*!
2'Y,2W!^,!5*&)#%#W!)*!)Z,!UI=<!I&&,[!*&!=,2,5*337&'5%)'*&(!XZ'5Z!()%),(i!e9%5Z!K,3^,#!(Z%22!,&(7#,!
)Z%)!%&W!(,#1'5,!(7..2',#!*8!%&W!*)Z,#!K,3^,#!'(!%55*#+,+!%55,((!)*!%&+!7(,!*8!.7^2'5!),2,5*337&'5%)'*&(!
)#%&(.*#)!&,)X*#Y(!%&+!(,#1'5,(!*&!#,%(*&%^2,!%&+!&*&:+'(5#'3'&%)*#W!),#3(!%&+!5*&+')'*&(c!8*#!)Z,!(7..2W!
*8! %! (,#1'5,! '&527+,+! '&! ')(! <5Z,+72,Lf]]V ! G'&%22Wc! %! &,)X*#Y! ,[),#&%2')W! .#,3'73! '3.*(,+! ^W! %! 3%h*#!
(7..2',#!'&!%&W!*8!)Z,!VC:.27(!N="!K,3^,#(!)Z%)!Z%1,!7&+,#)%Y,&!(.,5'8'5!5*33')3,&)(!X')Z!#,(.,5)!)*!
#,$72%)*#W! .#'&5'.2,(! A=Z,! (*! 5%22,+! eO,8,#,&5,! @%.,#fE! X*72+! 2'Y,2W! ^,! '&5*&('(),&)! X')Z! )Z*(,!
5*33')3,&)(c!XZ'5Z!*^2'$,!K,3^,#(!)*!,&(7#,!)Z%)!')(!3%h*#!(7..2',#(!*88,#!'&),#5*&&,5)'*&!)*!%&W!*)Z,#!
^%('(! ),2,5*337&'5%)'*&(! (,#1'5,! (7..2',#! A'&527+'&$! (7..2',#(! 8#*3! *)Z,#! K,3^,#(E! *&! %! &*&:
+'(5#'3'&%)*#W!^%('(L!!!

>&! (73c! )Z,! .#*.*(%2! 8*#! %! &,)X*#Y! ,[),#&%2')W! .#,3'73! )*! ^,! '3.*(,+! *&! '&5*3'&$! '&),#&%)'*&%2!
)#%88'5!8#*3!)Z,!*.,#%)*#(!*8!+,1,2*.,+!5*7&)#W!&,)X*#Y(!)*!)Z,!*.,#%)*#(!*8!+,1,2*.'&$!5*7&)#W!&,)X*#Y(!
#7&(!5*7&),#! )*!N="!#72,(c!%&+! )Z,!N="!3,3^,#(! '3.2,3,&)'&$! (75Z!%! .#*.*(%2!X*72+!^,! (7^h,5)! )*!
5Z%22,&$,!8*#!^#,%5Z!*8!)Z*(,!#72,(!7&+,#!N="!+'(.7),!(,))2,3,&)!.#*5,+7#,(L!

=Z,!%..2'5%^'2')W!*8!&,)X*#Y!,[),#&%2')W!.#,3'73(!)*!%22!#*7),(!%&+!*.,#%)*#(!5%&!%2(*!^,!67,()'*&,+L!
=Z,!,['(),&5,!*8!%!&,)X*#Y!,[),#&%2')W!'(!.#,(73,+!XZ,&!2,((!)Z%&!%22!.*(('^2,!(7^(5#'^,#(c!X')Z!.*),&)'%2!
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8*#!^,&,8')!)*!)Z,3(,21,(!%&+!*)Z,#(c!%#,!3,3^,#(L!>&!.#%5)'5,!)Z'(!X*72+!^,!2,((!)Z%&!)Z,!)*)%2!.*.72%)'*&c!
%(!8*#!(*3,!'&+'1'+7%2(c!)Z,#,!3%W!^,!2'))2,!7)'2')W!'&!^,'&$!.%#)!*8!%!&,)X*#Y!8*#!)Z,3(,21,(!*#!*)Z,#(!Ae.g.!
)Z,!1,#W!W*7&$!*#!,2+,#2WEL!>)!5%&!^,!&*),+c!Z*X,1,#c!)Z%)!3%&W!5*7&)#',(!Z%1,!%!$#,%),#!&73^,#!*8!3*^'2,!
(7^(5#'.)'*&(! )Z%&! )Z,'#! *88'5'%2! .*.72%)'*&L! >&! )Z,! 52%(('5! (,&(,c! ^W! )Z,! 1,#W! &%)7#,! *8! )Z,! +,8'&')'*&c!
&,)X*#Y!,[),#&%2')',(!+*!&*)!,['()!X')Z!%!),2,.Z*&,!(7^(5#'.)'*&!.,&,)#%)'*&!%^*1,!]CCqL!!!

".,#%)*#(! '&!+,1,2*.'&$!5*7&)#',(c!XZ,#,!3*^'2,! .,&,)#%)'*&!3%W!(**&! ,[5,,+! ]CCqc!3%W!.*'&)! )*!
8'[,+!2'&,! .,&,)#%)'*&(!%(!^,'&$! (7^! *.)'3%2! *#! )Z%)c!2*$'5%22Wc!&*)! ,1,#W*&,!Z%(! (,#1'5,L! !@#*.*&,&)(! *8!
&,)X*#Y! ,[),#&%2')W! .#,3'73(! 3%W! )Z,&! ^,! .2%5,+! '&! )Z,! .*(')'*&! *8! Z%1'&$! )*! +'(5#'3'&%),! ^,)X,,&!
+'88,#,&)! )W.,(! *8! ),5Z&*2*$',(! Ae.gL! 8'[,+! *#! X'#,2,((! &,)X*#Y(EL!=Z'(! 3%W! 2,%+! )*! %&! '&,88'5',&)!7(,! *8!
#,(*7#5,(!^W!8'&%&5'&$!Z'$Z,#!5*()!&,)X*#Y(!*#!),5Z&*2*$',(L!

".,#%)*#(!'&!+,1,2*.,+!5*7&)#',(!3'$Z)!%2(*!%#$7,!)Z%)!&*)!%22!2*X!'&5*3,!.,*.2,!'&!%#,%(!)Z,W!(,#1,!
Z%1,!%!),2,.Z*&,!(,#1'5,L!=Z'(!#%'(,(!)Z,!67,()'*&!*8!XZ,)Z,#!)Z,#,!(Z*72+!^,!+'(5#'3'&%)'*&!'&!8%1*7#!*8!
2*X!'&5*3,!7(,#(!'&!*&,!5*7&)#W!*1,#!%&*)Z,#L!G#*3!%&!,5*&*3'5!.,#(.,5)'1,c!'8!%!.*2'5W!'(!.#,3'(,+!*&!
&,)X*#Y!,[),#&%2')',(c!)Z,! ,[),#&%2')W!,88,5)!X*72+!2'Y,2W!^,!$#,%),()!8*#!7(,#(! '&!)Z,!(%3,!5*7&)#WL!!=Z'(!
X*72+! %#$7,c! '&! )Z,! 5%(,! *8! %! 2'3'),+! #,(*7#5,c! )Z%)! %&W! +'(5#'3'&%)'*&! )*X%#+! 2*X! '&5*3,! 7(,#(! ^W!
*.,#%)*#(! '&! +,1,2*.,+! 5*7&)#',(c! ^%(,+! *&! &,)X*#Y! ,[),#&%2')',(c! (Z*72+! 8%1*7#! (75Z! 7(,#(! '&! )Z,! (%3,!
5*7&)#WL!!

>)! '(! %2(*! )Z,! 5%(,! )Z%)! (*3,! 5*7&)#',(! X')Z! 2*X,#! %1,#%$,! '&5*3,(! )Z%&! *)Z,#(c! &,1,#)Z,2,((! Z%1,!
Z'$Z,#! 3*^'2,! .,&,)#%)'*&! #%),(L! I)! )Z,! 52*(,!*8! BCC`c! )Z,! >=S! #,.*#)(! U%^*&! %&+! <*7)Z! I8#'5%! Z%+!
#,(.,5)'1,!3*^'2,!(7^(5#'.)'*&!.,&,)#%)'*&!#%),(!*8!D`!%&+!DD!.,#!]CC!'&Z%^')%&)(L]]` !!=Z'(!X%(!%!Z'$Z,#!#%),!
)Z%&! #,5*#+,+! ^W! -%&%+%c! m%.%&c! K,['5*! %&+! )Z,!S&'),+! <)%),(! %&+! *&! %! .%#! X')Z! G#%&5,L! =Z,! "9-0!
5*7&)#',(!3,&)'*&,+!Z%1,!('$&'8'5%&)2W!Z'$Z,#!U0@!.,#!5%.')%!)Z%&!)Z,!)X*!I8#'5%&!5*7&)#',(L!G,X!X*72+!
(7$$,()c!Z*X,1,#c!)Z%)!.,*.2,! '&!U%^*&!(Z*72+!.%W!%!&,)X*#Y!,[),#&%2')W!.#,3'73!)*!7(,#(! '&!%&!"9-0!
5*7&)#WL!

0'(57(('*&!*8!)Z,!&*&:+'(5#'3'&%)'*&!.#'&5'.2,!%2(*!#%'(,(!)Z,! '((7,!*8! '+,&)'8'5%)'*&!*8!^,&,8'5'%#',(!
XZ'5Z!'(!'&Z,#,&)!)*!%&W!,[),#&%2')WL!@#*.*(%2(!8*#!,[),#&%2')W!.#,3'73(!),&+!)*!^,!()#75)7#,+!'&!),#3(!*8!
5*7&)#',(c! *#! &,)X*#Y(! ^,'&$! *.,#%),+! '&! .%#)'572%#! 5*7&)#',(c! ^7)! )*+%Wd(! 5*337&'5%)'*&(! 3%#Y,)(! %#,!
^*#+,#2,((L! J'^,#%2'(%)'*&! Z%(! ,&5*7#%$,+! *.,#%)*#(! )*! ^7'2+! ,&+:)*:,&+! &,)X*#Y(! %&+c! '&! )Z,! 5%(,! *8!
'&573^,&)(c! )*! '&1,()!^,W*&+! )Z,'#! )#%+')'*&%2!3%#Y,)L! !>8!%!&,)X*#Y! ,[),#&%2')W! .#,3'73!X%(!%..2',+! )*!
)#%88'5!8#*3!+,1,2*.,+!)*!+,1,2*.'&$!5*7&)#',(!')!5*72+!X,22!^,!)Z,!5%(,!)Z%)!*.,#%)*#(!X')Z!Z,%+67%#),#(!'&!
+,1,2*.,+!5*7&)#',(!%#,! )Z,! ^,&,8'5'%#',(L! !>)! '(!%2(*! )Z,!5%(,! )Z%)!*.,#%)*#(!Z,%+67%#),#,+! '&!+,1,2*.'&$!
5*7&)#',(!%#,!#%.'+2W!(.#,%+'&$!'&)*!*)Z,#!+,1,2*.'&$!5*7&)#',(!%&+c!*&!*55%('*&c!'&)*!"9-0!5*7&)#',(L!!>&!
%22!)Z,(,!5%(,(!*.,#%)*#(!Z%1,!()%&+%#+!'&5,&)'1,(!)*!,[.%&+!(,#1'5,!%&+!'&!)Z,!3%h*#')W!*8!5%(,(!%#,!1,#W!
X,22!#,(*7#5,+!)*!7&+,#)%Y,! )Z%)!)%(YL!>8!&*&:5*()!^%(,+! .#,3'73(!%#,!%++,+!)*! .%W3,&)(!^,)X,,&! )Z,(,!
*.,#%)*#(!%!&73^,#!*8!#'(Y(!5*72+!,3,#$,L!

I&W!,[),#&%2')W!.#,3'73!3%W!#,.#,(,&)!%!(7^('+W!8#*3!*&,!*.,#%)*#!)*!%&*)Z,#!.*(('^2W!*.,#%)'&$!'&!
)Z,! (%3,!3%#Y,)! *#!3%#Y,)(L! !91,&! .#,(73'&$! ]CCq!5*3.2'%&5,c! '&!#,(.,5)! )*!#,'&1,()3,&)! '&!&,)X*#Y!
,[.%&('*&! *#! 7(%$,c! )Z,! .*),&)'%2! ,['()(! 8*#! ('$&'8'5%&)! 3%#Y,)! +'()*#)'*&(L! =%Y,! )Z,! ,[%3.2,! *8! H,X!
t,%2%&+! -*337&'5%)'*&(!A8*#3,#2W! 95*&,)! N'#,2,((E! XZ'5Z! '(! .2%&&'&$! )*! ^,! )Z,! )Z'#+! 3*^'2,! &,)X*#Y!
*.,#%)*#!'&!H,X!t,%2%&+L!=Z,!5*3.%&W!'(!Z,%+67%#),#,+!'&!<*7)Z!I8#'5%!%&+!')(!.#'&5'.%2!*.,#%)'*&(!%#,!'&!
%! &73^,#! *8! I8#'5%&! 5*7&)#',(L]]D! >8! =,2,5*3! H,X! t,%2%&+c! ZW.*)Z,)'5%22Wc! .%'+! %! &,)X*#Y! ,[),#&%2')W!
.#,3'73!)*!95*&,)d(!*.,#%)*#! '&!b*)(X%&%!*#!t'3^%^X,! ')!5*72+!8#,,!7.!#,(*7#5,(!8*#! ')(!5*3.,)')*#!)*!
'&1,()!'&!H,X!t,%2%&+L!!

I)! )Z,! (%3,! )'3,c! =,2,5*3! H,X! t,%2%&+! 5*3. ,),(! X')Z! s*+%8*&,! H,X! t,%2%&+c! %! 5*3.%&W!
Z,%+67%#),#,+!'&!%&!"9-0!5*7&)#W!^7)!X')Z!,[),&('1,!*.,#%)'*&(!'&!3%&W!+,1,2*.'&$!5*7&)#',(!'&527+'&$!
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I8#'5%L! ! >8! =,2,5*3! H,X! t,%2%&+! .%W(! %! .#,3'73! )*! s*+%8*&,c! XZ'5Z! '(! #,'&1,(),+! '&! +,1,2*.'&$!
5*7&)#',(c! ')! .*),&)'%22W!8#,,(!7.!#,(*7#5,(!8*#!s*+%8*&,! )*! '&1,()! '&!H,X! t,%2%&+L!>&!%++')'*&c! ')!X*72+!
3%Y,!s*+%8*&,!3*#,!%))#%5)'1,! )*!5%.')%2!3%#Y,)(! '&!XZ'5Z! ')!5*3.,),(!X')Z!=,2,5*3!H,X!t,%2%&+L!=*!
3%Y,! )Z,! (')7%)'*&! ,1,&! 3*#,! 5*3.2,[! 95*&,)! %&+! s*+%8*&,! 5*3.,),! '&! (*3,! *8! )Z,! (%3,! I8#'5%&!
5*7&)#',(L!!

=Z,!'&5,&)'1,(!*.,#%)*#(c!X')Z!5*33*&!*X&,#(Z'.!3%W!Z%1,!)*!7(,!%!&,)X*#Y!,[),#&%2')W!.#,3'73(c!
'&! X%W(! )Z%)! %#,! &*)! '&),&+,+c! &,,+(! )*! ^,! 5*&('+,#,+L! NZ%)! X*72+! ^,! )Z,! ,88,5)! *&! 5*3.,)')'*&c! 8*#!
,[%3.2,c! '8! *.,#%)*#(! 7&+,#! 5*33*&! *X&,#(Z'.! '&! +,1,2*.,+! 5*7&)#',(! &,$*)'%),+! Z'$Z,#! &,)X*#Y!
,[),#&%2')W! .#,3'73(!X')Z! ('(),#!5*3.%&',(! )Z%&!X')Z!5*3.,)')*#(\! ! I! (7^('+'%#W! 3%Wc!8*#! ,[%3.2,c! ^,!
%^2,! )*! ,&$%$,! '&! .#,+%)*#W! .#'5'&$! %$%'&()! #'1%2(! 7&+,#! )Z,! ^%&&,#! *8! &,)X*#Y! ,[),#&%2')',(L! =Z'(! 3%W!
+'(%+1%&)%$,!*.,#%)*#(!'&!+,1,2*.'&$!5*7&)#',(!X')Z*7)!%55,((!)*!)Z,!(%3,!#,(*7#5,(c!%&+!'&!)Z,!2*&$,#!#7&c!
+'(%+1%&)%$,!7(,#(!'8!)Z,#,!X%(!%!+'3'&7)'*&!*8!5*3.,)')'*&L!

=Z,!8*#,$*'&$!'(!3*#,!)Z%&!%!)Z,*#,)'5%2!(7..*(')'*&L!!<*3,!3*^'2,!*.,#%)*#(c!(75Z!%(!eT7)5Z'(*&!Mfc!
%22,$,!)Z%)!*)Z,#!*.,#%)*#(!%#,!2,((!)Z%&!,&)Z7('%()'5!%^*7)!&,$*)'%)'&$!2*X,#!),#3'&%)'*&!#%),(!XZ,&!)Z,W!
(Z%#,!*X&,#(Z'.!X')Z!%!5*3.%&W!5*3.,)'&$!'&!%!3%#Y,)!'&!XZ'5Z!T7)5Z'(*&!*.,#%),(L]]a !!=Z,!'3.2'5%)'*&!'(!
)Z%)!(7^('+'%#',(!*8!)Z,!(%3,!5*3.%&W!+*!&*)!^,2',1,!')!'(!'&!)Z,'#!'&),#,()!)*!*88,#!%!5*3.,)')*#c!'&!%&*)Z,#!
3%#Y,)c!2*X,#!),#3'&%)'*&!#%),(L!>8!)Z'(!)W.,!*8!+'(5#'3'&%)'*&!*557#(!'&!%!3%#Y,)!(,$3,&)!XZ,#,!#%),(c!%)!
2,%()! '&! )Z,*#Wc!%#,!*#',&),+! )*X%#+!5*()! )Z,! .#*^2,3!3%W!^,!3%$&'8',+!8*#!%!&*&:5*()! ^%(,+! ,[),#&%2')W!
.#,3'73L!

9%&")=&%$"21+

I&! '3.*#)%&)! .#'&5'.2,! '&! )Z,! .#*1'('*&! *8!5*337&'5%)'*&! (,#1'5,(! '(! )*! ,&(7#,! )#%&(.%#,&5W! '&! )Z,!
'&8*#3%)'*&!3%+,!%1%'2%^2,! )*!5*&(73,#(L! !>&! )Z,!3*&*.*2W! ,#%!3*()! *.,#%)*#(!#,87(,+! )*! .7^2'(Z! )Z,'#!
%55*7&)'&$!#%),(L!!=Z,!8,X!,[5,.)'*&(!X,#,!'&!H,X!t,%2%&+c!)Z,!S&'),+!P'&$+*3!%&+!)Z,!S&'),+!<)%),(L]BC!!!
I#$7%^2W! )Z'(! ^,5%3,! 2,((! '3.*#)%&)! %(! )Z,! %55*7&)'&$! #%),! (W(),3! ')(,28! ^#*Y,! +*X&! %&+! ),#3'&%)'*&!
^,5%3,! %! 5*33*+')W! Ae.gL! *.,&2W! ,[5Z%&$,+! X')Z! .7^2'(Z,+! .#'5,(! '&! *&2'&,! 3%#Y,)(EL! ! >&! )*+%Wd(!
,&1'#*&3,&)!)Z,!'&)#*+75)'*&!*8!%!&*&:5*()!^%(,+!,2,3,&)c!'&)*!)Z,!5%2572%)'*&!*8!,&+!7(,#!.#'5,(c!X')Z*7)!
.#*1'+'&$! %+,67%),! '&8*#3%)'*&! )*! 5*&(73,#(c! X*72+! 52,%#2W! &*)! 3,,)! ^,()! .#%5)'5,(! '&! #,(.,5)! )*!
)#%&(.%#,&5WL!

=Z,!"9-0d(!.*2'5W!$7'+%&5,!8*#!,3.*X,#'&$!%&+!.#*),5)'&$!5*&(73,#(!'&!5*337&'5%)'*&!(,#1'5,(c!
+,1,2*.,+!8*#!)Z,!<,*72!K'&'(),#'%2c!()%),(]B] i!

! ! Consumers of communication services should be provided by service providers with clear and 
accurate information about the terms, conditions and costs associated with those services; the 
information should be easily accessible and sufficient to enable them to make informed decisions. 

! ! The implications for consumers of “opt-in” and “opt-out” default provisions at the time of 
contract renewal should be further examined by stakeholders.  

! ! Consumers should receive adequate notice of any intention to modify contractual conditions and 
about their right of withdrawal in such cases. 

I&W! %++')'*&%2! 8,,c! 2,1',+! *&! '&),#&%)'*&%2! 5*337&'5%)'*&(! %&+! .%'+! ^W! *&,! *.,#%)*#! )*! %&*)Z,#c!
X*72+!&,,+!)*!^,!.%((,+!*&!)*!5*&(73,#(L!=*!3,,)! ^,()!.#%5)'5,!()%&+%#+(!)Z,!%++')'*&%2!&*&:5*()!^%(,+!
5Z%#$,!(Z*72+!^,!3%+,!,[.2'5')!)*!)Z,!5*&(73,#!)*$,)Z,#!X')Z!%&!,[.2%&%)'*&!*8!')(!.7#.*(,L!!G*#!,['()'&$!
(7^(5#'^,#(! )Z,! '3.*(')'*&! *8!%!8,,!X*72+!%2(*!#,.#,(,&)!%!5Z%&$,! '&! )Z,!5*&+')'*&(! *8! (,#1'5,L! I(! (75Z!
*.,#%)*#(!X*72+!%2(*!^,!*^2'$,+!)*!%+1'(,!5*&(73,#(!%55*#+'&$2WL! 
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<*3,!5*&(73,#(!3%Wc!*8!5*7#(,c!^,!X'22'&$!)*!g*.):'&d!)*!%!)#%&(.%#,&)!(5Z,3,!%'3,+!%)!,&Z%&5'&$!)Z,!
&,)X*#Y!,88,5)!'&!+,1,2*.'&$!5*7&)#',(! '8!)Z,W!X,#,!5*&8'+,&)!)Z,!.#*5,,+(!X*72+!^,!+'#,5),+!)*!&,)X*#Y!
,[.%&('*&!%&+!7(,L!9[.2%'&'&$!%!.#,3'73!^%(,+!*&!&,)X*#Y!,[),#&%2')',(c!Z*X,1,#c!X*72+!2'Y,2W!.#*1,!)*!
^,!5Z%22,&$'&$L!>)! '(!&*)!+'88'572)! )*!8'&+! ,[%3.2,(! *8!5*&(73,#(!1*27&)%#'2W! .%W'&$! .#,3'73(c!%'3,+!%)!
+,1,2*.'&$!5*7&)#W!.#*+75,#(c!(75Z!%(!)Z*(,!)Z%)!*.,#%),!7&+,#!)Z,!^%&&,#!*8!gG%'#!=#%+,dL]BB!!b7)c!%(!&*),+!
,%#2',#c!3*#,! )#%&(.%#,&)!%&+! ,88'5',&)! (5Z,3,(! )%#$,)'&$!&,)X*#Y! ,[),#&%2')',(c!*&!%&! '&),#&%)'*&%2!^%('(c!
%#,!%2#,%+W!,3,#$'&$!'&!)Z,!3%#Y,)L!!!

0'#,5)! ,[),#&%2')W! .%W3,&)(c! (75Z!%(! )Z*(,! 3%+,! )Z#*7$Z!mamamike(! *#!RechargeBrazilc!%#,! ^,)),#!
.2%5,+! )*! 5*##,5)! '3.,#8,5)'*&(! )Z%&! (7..2W:('+,! (5Z,3,(L! ! =Z,W! +*! &*)! &,,+! )*.! +*X&! '3.*(')'*&! ^W!
$*1,#&3,&)(!*#!&,)X*#Y!*.,#%)*#(!)Z*7$Z!^*)Z!5%&!.2%W!%!#*2,!'&!.#*3*)'&$!%X%#,&,((!*#!'&!8%5'2')%)'*&!*8!
(75Z!3,5Z%&'(3(L!!=Z,W!%2(*!*1,#5*3,!*&,!*8!)Z,!X,%Y&,((,(!*8!%2),#&%)'1,(!7&+,#!XZ'5Z!'&),#3,+'%#',(!
5%.')%2'(,! *&! %! 5*&(73,#d(! 2%5Y! *8! Y&*X2,+$,! %^*7)! ,2,3,&)(! *8! 5*()L! =Z,W! %#,! %2(*! %&! *7)5*3,! *8! %!
5*3.,)')'1,!3%#Y,)L!

>)! '(! +,3*&()#%^2,! )Z%)! (*3,! gG%'#!=#%+,d! (5Z,3,(c! (75Z!%(! .%W'&$! %! .#,3'73! *&!%! 57.! *8! 5*88,,c!
+'(.#*.*#)'*&%22W! #,X%#+! '&),#3,+'%#',(! 5*3.%#,+! )*! .#*+75,#(L]BM! bW! X%W! *8! 5*&)#%()c! +,3%&+:('+,!
,[),#&%2')W!(5Z,3,(c!(75Z!%(!RechargeBrazilc!,&(7#,!)Z%)!)Z,!%3*7&)(!.%'+!+'#,5)2W!^,&,8')!7(,#(!%&+!)Z%)!
.#'5'&$!'(!)#%&(.%#,&)L!!I!.,#(*&!.7#5Z%('&$!%'#)'3,!8*#!(*3,*&,!%^#*%+!5%&!^,!,[.,5),+!)*!^,!'&8*#3,+!^W!
)Z,!#,5'.',&)!'8!)Z%)!%'#)'3,!X%(!7&#,%(*&%^2W!3*#,!,[.,&('1,!)Z%&!)Z,W!5*72+!.7#5Z%(,!+'#,5)2W!AX')Z!+7,!
5*&('+,#%)'*&!8*#!)#%&(%5)'*&!5*()(EL!!=Z,W!%2(*! ,&%^2,!&,$*)'%)'*&!^,)X,,&!)Z,! .%#)',(!X')Z!3*()! )*!$%'&!
8#*3!'&),#&%2'('&$!&,)X*#Y!,[),#&%2')',(!Ai.e.!7(,#(E!#%)Z,#!)Z%&!&,$*)'%)'*&!^,)X,,&!(7..2',#(L!>&!%++')'*&c!
)Z,!7(,#!.%W'&$!8*#!)Z,!(,#1'5,!'(!&*)!.%W'&$!sI=!'&!)Z,!5*7&)#W!'&!XZ'5Z!)Z,W!%#,!#,('+,&)c!%(!X*72+!^,!)Z,!
5%(,!X')Z!%!&,)X*#Y! ,[),#&%2')W! .#,3'73L! >&! (Z*#)c! )Z,!3%#Y,)!Z%(!8*7&+!%!8%'#,#c!3*#,! )#%&(.%#,&)!%&+!
,88'5',&)!X%W!)*!'&),#&%2'(,!)Z,!&,)X*#Y!,[),#&%2')WL!
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NOTES 

!
] !! G*#! %! (733%#W! *8! ,%#2',#! X*#Y! (,,i! e>&),#&,)! =#%88'5! 9[5Z%&$,i! K%#Y,)! 0,1,2*.3,&)(! %&+! )Z,!

K,%(7#,3,&)! *8! U#*X)Zfc! 0<=>?>--@?=><@ABCC_E]]?G>HIJ! "9-0c! _! I.#'2! BCCVL!
Z)).i??XXXL*,5+L*#$?+%)%*,5+?B_?_F?MVFVB]`CL.+8!!%&+!e>&),#&,)!=#%88'5!9[5Z%&$,!%&+!)Z,!0,1,2*.3,&)!
*8! 9&+! )*! 9&+! >&),#&%)'*&%2! =,2,5*337&'5%)'*&!-*3.,)')'*&fc! 0<=>?>--@?= ><@ABCC]E_?G>HIJc! ]M!
K%#5Z! BCCBL! !Z)).i??XXXL*,5+L*#$?+%)%*,5+?F`?BC?BC`F]MVL.+8! %&+! e>&),#&%)'*&%2! =,2,5*337&'5%)'*&!
=%#'88(i!-Z%#$'&$!@#%5)'5,(!%&+!@#*5,+7#,(fc!>--@!MFc!"9-0!@%#'(!]aaFL!

B!! =Z,!+#%8)!#,5*33,&+%)'*&!5'),+!'&!)Z'(!.%.,#!'(!'&!=0!]a!O,1LB!AN@!M?ME!n!9L!I(!%!X*#Y!'&!.#*$#,((!)Z,!
),[)!3%W!,1*21,L!

M!! G*#!%!(733%#W!*8!)Z,!%#$73,&)(!%(!)*!XZW!)Z,!>=S!5*72+!^,!1',X,+!%(!%!5%#),2!(,,i!K%#Y!t%5Z,#!%&+!b#,&)!
<7))*&c! eU*1,#&'&$! U2*^%2! H,)X*#Y(i! >&),#&%)'*&%2! O,$'3,(! 8*#! =#%&(.*#)%)'*&! %&+! -*337&'5%)'*&(fc!
-%3^#'+$,!S&'1,#(')W!@#,((c!]aaVL!I&!*..*('&$!1',X!X%(!)Z%)!')!X%(!&*)!%!5%#),2!'&!)Z%)!')!+'+!&*)!(,)!#,)%'2!
.#'5,(L!<,,!%2(*i!m*&%)Z%&!0%1'+!I#*&(*&c!@,),#!GL!-*XZ,Wc!eNZ,&!-*7&)#',(!=%2Yi!>&),#&%)'*&%2!=#%+,!'&!
=,2,5*337&'5%)'*&(!<,#1'5,(fc!b%22'&$,#!@7^L!-*Lc!]aDDL!

F!! "9-0c!eU2*^%2!"..*#)7&')',(!8*#!>&),#&,)!I55,((!0,1,2*.3,&)fc!-"K?0<=>?0-0ABCC`EM?G>HIJc!BCCD!
Z)).i??XXXL*2'(L*,5+L*#$?*2'(?BCC`+*5L&(8?J'&Y=*?H=CCCC_bGI?vG>J9?m=CMBMaVV`L@0GL!

_!! =Z,!I.#'2!BCCD!0#%8)!#,5*33,&+%)'*&!X,#,!.#*.*(,+!^W!-%3,#**&!%&+!-*),!0d>1*'#,L!G*#!%!^#',8!Z'()*#W!
*8!)Z,!.#*.*(%2!(,,i!s'&5,!I882,5Yc!eH,)X*#Y!,[),#&%2')',(i!X*#Y!'&!>=S:=!<U!Mfc!"85*3c!I55#%c!BV!K%W!
BCCDL!

T!! 877:(cc@@@>97$>917c%'&c3F[*+F,>HRTc'1!!

` !! I#$,&)'&%c! I7()#%2'%c! I7()#'%c! -%&%+%c! -k,5Z! O,.7^2'5c!G'&2%&+c!G#%&5,c!U,#3%&Wc!U#,,5,c!>)%2Wc!m%.%&c!
J',5Z),&(),'&c!J')Z7%&'%c!K,['5*c!H,)Z,#2%&+(c!H*#X%Wc!@%#%$7%Wc!@*2%&+c!@*#)7$%2c!O7(('%&!G,+,#%)'*&c!
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