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"#!$%&'()*(!)*+'&,-'.$-.'/!&*0!,-&*0&'0,!

!

"#"!)12345672841!

()*! +,-.*/0+,1! 2345+-! 6*0+.*! 78! .*63-*! -/.48,! *9+00+8,0! /,6!
7./,028.7/7+8,!6*2*,6*,-:!8,!2*7.85*39!2.863-70!+0!6.+;+,1!2345+-!+,7*.*07!/,6!
285+-:! 78! /57*.,/7+;*! <3*5! 083.-*0! /,6! 6*0+1,$! =807! 8<! 7)*! /378987+;*!
9/,3</-73.*.0! /.*! *+7)*.! -3..*,75:! 2.863-+,1! 8.! 25/,,+,1! 78! 2.863-*! >5*-7.+-!
?*)+-5*0!@>?A!8.!B531C+,!D:4.+6!>5*-7.+-!?*)+-5*0!@BD>?A!78!/66.*00!7)+0!+,7*.*07$!

()*! -899*.-+/5! 30*! 8<! *5*-7.+-! ;*)+-5*0! 8<<*.0! 0*;*./5!9/E8.! 4*,*<+70! <8.!
0307/+,/45*!984+5+7:!/,6!7)*0*!/.*!089*!8<!7)*+.!/6;/,7/1*0F!

• D*52+,1! 78! /77/+,! 9/E8.! *,*.1:C*,;+.8,9*,7! 285+-:! 18/50F! .*25/-+,1!
-8,;*,7+8,/5! +,7*.,/5! -894307+8,! *,1+,*0! 4:! *5*-7.+-! ;*)+-5*0! G8356!
.*0357! +,! 9/E8.! .*63-7+8,0! +,! HI#! *9+00+8,0! /,6! +,! /+.! J3/5+7:!
+92.8;*9*,70K!*02*-+/55:!+,!-+7+*0$!

• >5*-7.+-! ;*)+-5*! 7*-),8581:! 8<<*.0! /,! 8228.73,+7:! 78! 7/L*! 7)*! 5*/6!
78G/.60!/!0307/+,/45*!1.**,!*-8,89:$!

• >5*-7.+-!-/.0!/.*!98.*!*<<+-+*,7!7)/,!/57*.,/7+;*!7./,028.7!7*-),8581+*0$!
M+;*,!7)*!7*-),8581:!/,6!+,<./07.3-73.*!5*;*50!-3..*,75:!+,!25/-*K!1.+6C
-8,,*-7*6!;*)+-5*0!-/,!4*-89*!.*/5+7:$!

>5*-7.+-+7:!+0!/!G+6*5:C/;/+5/45*!*,*.1:!;*-78.!2.863-*6!/55!8;*.!7)*!G8.56!
/,6! +70! 1.*/7*.! 30*! +,! .8/6! 7./,028.7! -/,K! G)+5*! .*63-+,1! 1.**,)830*! 1/0!
*9+00+8,0K! /508! 0+9357/,*8305:! )*52! 78! 2.8987*! <3*5! 6+;*.0+<+-/7+8,K! 07.*,17)*,!
*,*.1:!0*-3.+7:!/,6!+92.8;*!/+.!J3/5+7:$!! N,6!2531C+,!*5*-7.+-!/,6!):4.+6!;*)+-5*0!
)/;*!7)*!287*,7+/5!78!-8,7.+437*!0+1,+<+-/,75:!78!9**7+,1!/!./,1*!8<!*,;+.8,9*,7/5!
/,6!*-8,89+-!-)/55*,1*0!</-*6!4:!7)*!7./,028.7/7+8,!0:07*9$!

!
O,7*1./7+,1! 7)*! -)/.1+,1! 0:07*9! <8.! *5*-7.+-! ;*)+-5*0! +,78! >3.82*P0!

*5*-7.+-+7:! ,*7G8.L0! G+55! ,87! .*J3+.*! 7)*! 6*;*5829*,7! 8<! /,:! 02*-+<+-! ,*G!
7*-),8581:$! ()*! >3.82*/,! *5*-7.+-+7:! +,6307.:! +0! ,8G! *,1/1*6! +,! 2.8987+,1!
+,;*079*,7!+,!7)*!,*-*00/.:!+,<./07.3-73.*!+,!8.6*.!78!<807*.!7)*!6*;*5829*,7!8<!
*5*-7.+-! ;*)+-5*0! /,6! *,03.*! -30789*.0! 2.82*.! /,6! -8,;*,+*,7! /--*00! 78! 7)*!
*5*-7.+-+7:!1.+6$!

!
D8G*;*.K! +,! 8.6*.! 78! *,03.*! ./2+6! 9/.L*7! 2*,*7./7+8,! /,6! /;8+6! /,:!

<373.*!+,-892/7+4+5+7:K!+7!+0!;+7/5!78!G8.L!837!/!-.800C+,6307.:!/1.**9*,7!8,!)8G!
78!-)/.1*! 7)*!;*)+-5*0!/,6!/../,1*! <8.!2/:9*,7!8<! 7)*!*5*-7.+-+7:$!Q7/,6/.6+0+,1!
*5*-7.+-! ;*)+-5*! -)/.1+,1! +,<./07.3-73.*!G+55! 2.8;+6*!4*,*<+70! 78! /55! 07/L*)856*.0!
/,6!6*;*582+,1!07/,6/.60!+0!8<!7)*!379807!+928.7/,-*!78!6.+;*!<8.G/.6!2.81.*00!
+,!>3.82*/,!-/.!/,6!4/77*.:!7*-),8581:!.*0*/.-)K!6*;*5829*,7!/,6!+,,8;/7+8,$!

!
!
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"#9!:;1;<82=!4<!>1!>?3;;5!74@@41!=2>15>35!

Q7/,6/.60! 25/:! /! L*:! .85*! +,! 7)*! 6*;*5829*,7! /,6! 6*258:9*,7! 8<!
7*-),8581:! +,! 08-+*7:K! 2.8;+6+,1! /,! +,6+02*,0/45*! 4/0+0! <8.!G+6*02.*/6!9/.L*7!
2*,*7./7+8,! /,6! -30789*.! -8,;*,+*,-*$! N1.**6! 07/,6/.60! 7*,6! 78! *,-83./1*!
+,,8;/7+8,K! 48807! 2.863-7+;+7:! /,6! 0)/2*! 9/.L*7! 07.3-73.*! +,! /! G/:! 7)/7!
*,)/,-*0!*-8,89+-!*<<+-+*,-:K!.*63-+,1!8.!*5+9+,/7+,1!7*-),+-/5!4/..+*.0!7)/7!-/,!
-.*/7*!9/.L*7!6+078.7+8,0$!

S8.!2531C+,!;*)+-5*0! 78!4*-89*!/! 03--*00K!487)!)/.6G/.*! @-8,,*-78.!/,6!
-/45*0A! /,6! -8993,+-/7+8,! 08<7G/.*! 07/,6/.60! /.*! /! 2.*.*J3+0+7*! 78! 7)*!
*07/45+0)9*,7! 8<! /! 0*-3.*! +,;*079*,7! -5+9/7*! <8.! 7)*! .*J3+.*6! +,<./07.3-73.*$!
H8998,!07/,6/.60!G+55! 1*,*./7*! -807!4*,*<+70! /,6!)*52! 78! -.*/7*! *-8,89+*0!8<!
0-/5*! <8.!487)!*5*-7.+-+7:!-892/,+*0!/,6!7)*!/378984+5*! +,6307.:$!()*:!G+55!/508!
)*52!78!/;8+6!7)*!.+0L!8<!07./,6*6!/00*70!.*0357+,1!<.89!7)*!6*258:9*,7!8<!+,7*.+9!
2.82.+*7/.:!08537+8,0!/,6!<807*.!7)*!0)/.+,1!8<!6*;*5829*,7!-8070$!

I<! -83.0*! 7)*! -30789*.!G+55! 4*! 7)*! L*:! 6*7*.9+,/,7! <8.! 7)*! -899*.-+/5!
03--*00! 8<! *5*-7.+-! 7./,028.7$! H8998,! 07/,6/.60!G+55! )*52! 78! *,03.*! 7)*! 6.+;*.!
*,E8:0! /! -8,;*,+*,7! .*-)/.1+,1! 08537+8,! /-.800! 7)*! >3.82*/,! T,+8,! 7)/7! G+55!
/;8+6! /! 9357+25+-+7:! 8<! 6+<<*.*,7! -/45*0! /,6! /6/278.0! /,6U8.! .*7.8<+7! -8070! <8.!
/6/27+,1! 78! ,*G! -)/.1+,1! 0:07*90$! H8,039*.0! G+55! 4*! /45*! 78! -)880*! 7)*+.!
*5*-7.+-+7:! 03225+*.K! /,6! *;*,! 98.*! +928.7/,75:K! G+55! 4*! /45*! 78! -)/.1*! 7)*+.!
;*)+-5*!+,!-)/.1+,1!07/7+8,0!/-.800!>3.82*$!

>V2*.70! <.89! 7)*! *5*-7.+-+7:! 6+07.+437+8,! 430+,*00! )/;*! /5.*/6:! 4**,!
G8.L+,1! G+7)! /378987+;*! -892/,+*0! /,6! 8.+1+,/5! *J3+29*,7! <+.90! 78! <+,6! /,!
/1.**9*,7!8,! +,+7+/7+,1! 07/,6/.60! <8.! -8,,*-7+,1!*5*-7.+-! ;*)+-5*0! 78! 7)*!28G*.!
1.+60$! ()+0! +,+7+/7+;*! 2.8;+6*0! /! 07/.7+,1! 28+,7K! 7)*! /+9! 4*+,1! 78! 6./G! 32! /!
.8/69/2! <8.! /! ./2+6! 07/,6/.6+0/7+8,! 2.8-*00$! ()*! -8998,! 7*-),+-/5! /22.8/-)!
9307!7)*,!4*!<3.7)*.!6*;*582*6!4:!7)*! +,7*.,/7+8,/5!07/,6/.6+0/7+8,!486+*0!OQI!
/,6!O>H$!

()*! 0+1,/78.+*0! 78! 7)+0! 6*-5/./7+8,K! +,7*1./7*! >3.82*/,! *5*-7.+-+7:!
-892/,+*0K! 6+07.+437+8,! 0:07*9! 82*./78.0K! /,6! ,/7+8,/5! *5*-7.+-+7:! 0*-78.!
/008-+/7+8,0K!03228.7!7)*!6*;*5829*,7!8<!2.*C07/,6/.60!<8.!;*)+-5*!-)/.1+,1K!G+7)!
/!;+*G!78!6.+;+,1! <8.G/.6!9/.L*7!6*258:9*,7$!()*:!)*.*4:!-899+7! 7)*90*5;*0!
78! /225:! 7)*0*! 2.*C07/,6/.60! G)*,! 6*;*582+,1! +,<./07.3-73.*! /,6! ;*)+-5*!
-8,,*-7+8,0K! -8,0-+830! 7)/7! 7)+0! /22.8/-)! G+55! *,/45*! 7)*9! 78! 1/+,! */.5:!
*V2*.+*,-*! G+7)! 430+,*00! 986*50! /,6! 78! 4*77*.! /00*00! 7)*! +92/-7! 8,! 7)*!
*5*-7.+-+7:!1.+6!G)*,!7)*!07/,6/.60!/.*!8<<+-+/55:!/22.8;*6!4:!OQI!/,6!O>H$!

D*,-*! 07/,6/.6+W/7+8,! 9/77*.0! /.*! -3..*,75:! 6+;+6*6! 4*7G**,! 7)*! 7G8!
8.1/,+W/7+8,0!+,!7)*!<8558G+,1!G/:F!

X!OQIF!7/L*0!32!7)*!G8.L!.*5/7*6!78!7)*!*5*-7.+-!;*)+-5*!/0!/!G)85*$!

X!O>HF!7/L*0!32!7)*!G8.L!.*5/7*6!78!/55!7)*!*5*-7.+-!-8928,*,70!/,6!*5*-7.+-!
03225:!+,<./07.3-73.*$!
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"#A!/B;72387!C;D87B;!3;7D>3?81?!=2>15>35=!

!
! S8.!G+.*6!-)/.1+,1K!7G8!827+8,0!-/,!4*!6+07+,13+0)*6F!NH!/,6!ZH!-)/.1+,1$!
H)/.1+,1! G+7)! /57*.,/7+,1! -3..*,7! @NHA! +0! 30*6! <8.! -8,;*,7+8,/5! /,6! 0*9+C</07!
-)/.1+,1! /7! )89*0! /,6! 8<<+-*0! /,6! 7)*! 9/E8.+7:! 8<! 2345+-! .*-)/.1+,1! 07/7+8,0$!
Z+.*-7!-3..*,7!@ZHA!+0!30*6!<8.!</07!-)/.1+,1$!Q+,-*!/55!4/77*.+*0!.*J3+.*!ZH!28G*.!
78!4*!-)/.1*6K!7)*!NH!28G*.!7)/7!+0!6*5+;*.*6!4:!7)*!*5*-7.+-+7:!1.+6!,**60!78!4*!
-8,;*.7*6!78!ZH!/7!089*!28+,7$!N,!NHUZH!-8,;*.78.!+0!7)30!,**6*6!4*7G**,!7)*!
1.+6!/,6!7)*!4/77*.:$!O,!7)*!-/0*!8<!NH!-)/.1+,1!G+7)!.*135/.!9/+,0!28G*.K!28G*.!
5*;*50!/.*! 58G!*,831)!78! +,07/55!/!09/55!-8,;*.7*.!8,C48/.6!7)*!;*)+-5*$!S8.! </07!
-)/.1+,1! G+7)! )+1)*.! 28G*.! 5*;*50K! /! 4+11*.! /,6! 98.*! *V2*,0+;*! -8,;*.7*.! +0!
,**6*6!7)/7!G8356!,87!*/0+5:!<+7!+,!/!7:2+-/5!-/.$!()*0*!)+1)C28G*.!-8,;*.7*.0!/.*!
7)*.*<8.*!+,-8.28./7*6!+,!7)*!-)/.1+,1!07/7+8,!/,6!ZH!28G*.!+0!6*5+;*.*6!78!7)*!
-/.!@Q**!S+13.*!#!<8.!/!0-)*9/7+-!6./G+,1!8<!7)*0*!6+<<*.*,-*0A$!N508K!4*-/30*!8<!
7)*! )+1)*.! 28G*.! 5*;*50! /,6! .*5/7*6! 0/<*7:! -8,-*.,0K! ZH! -)/.1+,1! -/45*0! /.*!
/5G/:0!<+V*6!78!7)*!-)/.1+,1!07/7+8,!/,6!7)*.*!+0!7)30!8,5:!8,*!2531!7)/7!,**60!78!
4*!07/,6/.6+W*6$!NH!-)/.1+,1!-/45*0!/.*!8<7*,K!437!,87!/5G/:0K! 5880*!-/45*0!G+7)!
25310!8,!487)!*,60!/,6!07/,6/.6+W/7+8,!9/:!7)30!4*!,*-*00/.:!<8.!487)!25310$!!

!
!

!
!

S+13.*!#!

!
!
!
!
!
!
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"#E!,F;78<87!=2>15>35=G!@45;=H!2IF;=H!>15!85;128<87>2841!=I=2;@=!!

!
S8.!487)!NH!/,6!ZH!-)/.1+,1K!9357+25*!2531!6*0+1,0!/,6!-)/.1+,1!986*0!

)/;*!4**,!6*;*582*6!/,6!)/;*!4**,!6*258:*6!7).831)837!7)*!G8.56$![*V7!78!7)/7K!
/,!*;*,!G+6*.!;/.+*7:!8<!+6*,7+<+-/7+8,!/,6!4+55+,1!0:07*90!)/;*!4**,!6*;*582*6$!
O,!8.6*.!78!*,/45*!>?!6.+;*.0!78!.8/9!4*7G**,!,*7G8.L0!/,6!357+9/7*5:!4*7G**,!
-83,7.+*0K! +,7*.82*./4+5+7:K! /,6! 7)30! 07/,6/.6+W/7+8,K! +0! ,*-*00/.:! 4*7G**,! 7)*!
;/.+830!986*0K!25310K!/,6!+6*,7+<+-/7+8,!/,6!4+55+,1!0:07*90$!\*58G!G*!+,7.863-*!
7)*0*!-8,-*270!/,6!*V25/+,!7)*!9/E8.!6+<<*.*,-*0!4*7G**,!7)*!;/.+830!827+8,0$!!

!
1G>!:GA6B;4B!C78>'!!
!
()*!-)/.1+,1!986*!.*<*.0!78!28G*.!5*;*50!7)/7!-)/.1*.!/,6!+70!-8,,*-78.0!

/.*!./7*6!<8.!/,6!7)*!-8,7.85!/,6!0/<*7:!<*/73.*0!7)/7!13/./,7**!0/<*!/,6!*<<+-+*,7!
-)/.1+,1$! ()*! O,7*.,/7+8,/5! >5*-7.87*-),+-/5! H899+00+8,! @O>HA! )/0! .*-81,+W*6!
<83.!6+<<*.*,7!-)/.1+,1!986*0!7)/7!;/.:!+,!7*.90!8<!-8925*V+7:!8<!7)*!0:07*9!/,6!
7)*!02**6!G+7)!G)+-)!/!;*)+-5*!-/,!4*!.*-)/.1*6$!!

!
=86*!"!-)/.1+,1!*,-892/00*0!-)/.1+,1!<.89!.*135/.!9/+,0!08-L*70!@32!78!

"&! N92*.*0A! /,6! +7! +0! 68,*! G+7)837! /,:! 02*-+<+-! 0/<*7:! 8.! -8993,+-/7+8,!
<*/73.*0$!()+0!986*!4:!6*<+,+7+8,!.*J3+.*0!7)*!30/1*!8<!/! 5880*!-/45*!G+7)!25310!
7)/7!9/7-)!7)*!-/.C0+6*!/0!G*55!/0!7)*!G/55C0+6*$!

!
=86*! #! -)/.1+,1! *,-892/00*0! -)/.1+,1! <.89! .*135/.! 9/+,0! 08-L*70! /0!

G*55K! 437! <*/73.*0! /! 02*-+/5! -/45*! G+7)! /! 08C-/55*6! +,C-/45*C-8,7.85C48V! 7)/7!
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#include <PWM.h> //We include the library for 
changing the frequency of the PWM signal 

int32_t frequency=1000; //We set the frequency of the 
PWM at 1000 Hz!

//Declare all variables in head section 
 

float Vpilot=0; 
int sensorValue; 
int PWMsignal=0; //Variable for knowing if the EV 

supply equipment produces a PWM signal or not 
int Ipp=0; //We create a variable to indicate the 

maximum current that can flows in the cable. If 
any of the resistors below is connected, then 
the maximum current will always be 0 A (No 
current) 

int Pin=9;  
int Ivp=22; //We assign the current limit set for the 

equipment in A 
int PP=A5; //Pin attached before the resistor of the 

proximity 
int I=0; //Variable that contains the real current 

that will flow 
int Mos=13; //Pin for Mosfet 
int VolPP; //Variable to store the voltage before the 

resistor of the proximity (It is a number 
between 0 and 1023) 

float VPP; 



! "_!

float v2; 
float DC; //The duty cycle for PWM 
int DCint; //The duty cycle for the output pin 
boolean stateA=true; 
boolean stateB=false; 
boolean stateC=false; 
int prox; 
boolean del=false; 

 
//The setup routine runs once when you press reset: 
 
void setup() { 
 

Serial.begin(9600); //Initialize serial 
communication at 9600 bits per second  

 InitTimersSafe(); 
bool success=SetPinFrequencySafe(9,frequency); 
 
} 

 
//The loop routine runs over and over again forever: 
 
void loop() { 
 

pinMode (PP, INPUT); 
VolPP=analogRead(A5); //Variable to store the 

voltage before the resistor of the 
proximity (It is a number between 0 and 
1023) 

v2=VolPP*5; 
VPP=v2/1023; //We transform the voltage from 0-

1023 to 0-5V and we storage it in the 
variable VPP 

 
prox=0; 

   
//We check the voltage before the resistor of 

the proximity and depending on it we can 
know how much is the resistor and assign 
the maximum current 

 
if (VPP>2.9 && VPP<3.15){ //The resistor of the 

proximity is around 1500! 
prox=1500; 

} 
 

if (VPP>1.80 && VPP<2.18){ //The resistor of the 
proximity is around 680!   
prox=680; 

} 
 



! "'!

if (VPP>0.85 && VPP<1){ //The resistor of the 
proximity is around 220!   
prox=220; 

} 
 
if (VPP>0.42 && VPP<0.51){ //The resistor of the 

proximity is around 100!   
prox=100; 

}     
 
Serial.print("VPP:"); 
Serial.println(VPP); 

 
//We check the voltage before the resistor of 

the proximity and depending on it we can 
know how much is the resistor and assign 
the maximum current 

 
    switch (prox){ 
 

  case  1500: //The resistor of the proximity 
is around 1500! 

      Ipp=13; 
      break; 
 

   case 680: //The resistor of the proximity 
is around 680 !     

       Ipp=20; 
       break; 
 

case 220:  //The resistor of the proximity 
is around 220!    

       Ipp=32; 
       break; 
 

   case 100:  //The resistor of the proximity 
is around 100!   

       Ipp=63; 
      break; 
 
     default: 
      Ipp=0; 

}     
 
   I=min(Ipp,Ivp); 
 
    Serial.print("Proximity:"); 

Serial.print(prox);  
Serial.print(" - "), 

   Serial.println(I); 
 
 



! "b!

//We make 12 measurements of the voltage (1.2ms) 
to make sure in case we have a PWM signal 
which one is the highest and the lowest 
voltage: 

 
    for (int i=0; i<20; i++){  
 

sensorValue = analogRead(A1);  //Read the 
input on pin A1 (0-1023) 

Vpilot=((sensorValue-512)*24/1023); 
//Vpilot is now between -12 and +12 

   }  
 
    //Note: 5V corresponds to a range of -12 to +12 
 
    Serial.print("sensorvalue:"); 
   Serial.println(sensorValue); 
 
   pinMode(Mos, OUTPUT); 
 
    //We determine if there is or not a PWM signal: 
 

if (sensorValue>=870){  
       stateB=false; 
       stateC=false; 
      stateA=true; 
       digitalWrite(Mos, LOW); 
       PWMsignal=0; //State A, no pilot 
   } 
 
   if (sensorValue>=600 && sensorValue<=680){  
       stateB=true; 
      stateC=false; 
       stateA=false; 
      digitalWrite(Mos, LOW); 

PWMsignal=1; //If the pilot´s voltage is 
around 9V, it means we are in state B1 
and we create a PWM signal to go to 
state B2 

    } 
 

else if(sensorValue>=430&&sensorValue<=460&&I>0) 
{ 

      stateC=true; 
      stateB=false; 
       stateA=false; 
       digitalWrite(Mos, HIGH); 

PWMsignal=1; //If the pilot´s voltage is 
around 6V, it means we are in state C1 
and we create a PWM signal to go to 
state C2 

    } 



! #]!

 
   Serial.print("PWMsignal:"); 
    Serial.println(PWMsignal); 
 
   pinMode(Pin, OUTPUT);  
 

if (PWMsignal==0){ //When there is current on 
the Pin 9 and there is not a PWM signal, 
then the pilot´s voltage is 12 V 

 
       digitalWrite(Pin, HIGH);    

} 
 

else if(PWMsignal==1){ //When there is a PWM 
signal on the pin 9, then the pilot´s 
voltage is a PWM signal between 12V and -
12V 

 
   //We create the PWM signal in the PIN 9 between 

12V and -12V 
 
      //Preliminary operation without PWM 

 
if(I>51 && I<80){ 

DC=(I/2.5+64)/100; 
     } 
 
    else{ 
      DC=(I/0.6)/100; 

}  
   
      DCint=DC*255; 
 
      //Next line disabled for testing 
 

pwmWrite(9, DCint); //We create the PWM 
signal in the Pin 9 with a duty 
cycle=DCint 

 
      Serial.print("Dutycycle:"); 
     Serial.print(DCint); 
     Serial.print(" - "); 
      Serial.println(DC); 
 

} 
}   
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9/7*.+/5!/,6!7)*!8,*!G*!G+55!30*$!D8G*;*.K!G*!0)8356!*,03.*!7)/7!7)*!-+.-3+7! +0!
9+..8.*6!@7)*!N57+39!Z*0+1,*.!)/;*!7)+0!/0!/,!827+8,!G)*,!2.+,7+,1AF!

! !

!
!



! %#!

! ()*!,*V7!07*2!+0!78!25/-*!7)+0!-82:!/48;*!7)*!48/.6!9/L+,1!03.*!7)/7!7)*:!
<+7! 2*.<*-75:! /,6! <+V+,1! 7)*9! 781*7)*.! G+7)! 089*! 7/2*$! [8G! G*! -/,! +,7.863-*!
7)*9! +,! /,! T57./;+85*7! 9/-)+,*! /,6! G*! G+55! *V280*! 7)*9! 78! T?! 5+1)7! <8.! #$Y!
9+,37*0!G+7)!/!2.*003.*!8<!C]$&4/.F!
!

!
!

^*!-/,!98.*!8.!5*00!0**!+,!7)*!2.*003.*!+,6+-/78.!@8,!7)*!5*<7A!7)*!C]$&4/.!
/,6!+,!7)*!0*77+,1!7+9*!+,6+-/78.!#$Y!9+,F!
!
!

!



! %%!

O,!7)*!<8558G+,1!7G8!2+-73.*0!G*!-/,!/22.*-+/7*!)8G!7)*!-82:!8<!7)*!-+.-3+7!
<+70!2*.<*-75:!G+7)!7)*!48/.6!/,6!)8G!G*!25/-*!7)*9!+,78!7)*!T?!9/-)+,*!@487)!
/.*!<+V*6!G+7)!7/2*AF!
!

!

!
!
! !



! %R!

N<7*.!7)+0!2.8-*00K!7)*!7./-L0!/,6!7)*!)85*0!G+55!4*!2.+,7*6!+,!7)*!48/.6$!^*!
G+55!7)*,!.*98;*!7)*!2/2*.!/,6!<+V!7)*!BH\$!()+0!2.8-*00!G+55!)/.6*,!7)*!2/.7!8<!
7)*!BH\!7)/7!G/0!,87!*V280*6!78!7)*!T?!5+1)7!G/0)+,1!8<<!7)*!.*9/+,6*.0!<.89!7)*!
BH\$!()+0!+0!7)*!9807!6/,1*.830!2/.7!8<!7)*!2.8-*00!4*-/30*!8<!7)*!-)*9+-/50!7)/7!
G*!G+55! 4*! 30+,1K! 08! /66+7+8,/5! 2.87*-7+8,!G+55! 4*! *V7.*9*5:! .*-899*,6*6! <8.!
2.*;*,7+,1! -)*9+-/5! 43.,0K! 2.845*90! 63*! 78! 7)*! +,)/5/7+8,! 8<! 7)*! -)*9+-/5!
2.863-70! /,6! 025/0)*0! +,! 7)*! *:*0$!^*!G+55! <+.07! +,7.863-*! 7)*!48/.6! +,! Q86+39!
):6.8V+6*! @[/IDA! <8.! /.83,6! 8,*! 9+,37*! <8.! 6+0085;+,1! 7)*! G/07*! 8<! 7)*!
357./;+85*7! 5+1)7$! O7! +0! +928.7/,7! 7)/7! 7)*! -8,7/+,*.! )/0! 78! 4*! 9/6*! *,7+.*5:! 4:!
25/07+-!8.!15/00F!

!

!
!

^*!G+55! 5/7*.!G/0)!7)*!48/.6!G+7)!G/7*.!/,6!G*!G+55!/22.*-+/7*! 7)/7! 7)*!
BH\! 07.3-73.*0! )/;*! 4*-/9*! 1856*,K! G)+5*! 7)*! .*07! 8<! 7)*! 48/.6! 0)8G0! 25/+,!
-822*.$! ()*! 0*-8,6! 2/.7! G+55! 4*! 78! 0349*.1*! 7)*! BH\! 8,! <*..+-! -)58.+6*!
@*V7.*9*5:!78V+-A!<8.!/4837!"]!9+,37*0!<8.!6*07.8:+,1!7)*!.*9/+,+,1!-882*.F!

!

!



! %Y!

! ()*!/983,7!8<!*7-)/,7!,**6*6!/,6!)8G!58,1!7)*!2.8-*00!7/L*0!G+55!6*2*,6!
8,!6+<<*.*,7!/02*-70!/0!7)*!0+W*!8<!7)*!BH\K!7)*!/983,7!8<!-822*.!8,!7)*!48/.6K!*7-$!
H8,07/,7! 987+8,! +,! ,87! .*J3+.*6! 437! +7! G+55! )*52K! 08! G*! G+55! 7.:! 78! 0)/L*! 7)*!
.*-+2+*,7! 7)/7! -8,7/+,0! 83.! BH\! 437! *,03.+,1! 7)/7! +7! +0! +,! -8,07/,75:! +,! -8,7/-7!
G+7)!7)*!08537+8,$!I,-*!7)*!.*/-7+8,!)/0!4*13,K!7)*!-822*.!G+55!4*1+,!78!6+0/22*/.!
/,6!/0!G*!-/,!0**!+,!7)*!2+-73.*!/48;*!E307!089*!45/-L!02870!.*9/+,!+,!7)*!48/.6$!
T03/55:K!7)*!08537+8,!G+55!-5*/,!7)*!BH\!4*1+,,+,1!<.89!7)*!8370+6*!8<!7)*!48/.6!78!
+70!9+665*$!
!

^)*,! /55! 7)*! 032*.<53830! -822*.!)/0! 4**,! *7-)*6! /G/:K!G*!G+55! .*98;*!
7)*! 48/.6! /,6! -5*/,! +7! G+7)! -856!G/7*.$! ()*! 5/07! 07*2!G+55! 4*! 78! -5*/,! 7)*! BH\!
48/.6!G+7)!N-*78,*!/,6!7)*!<+,/5!.*0357!G+55!4*!7)*!<8558G+,1F!
!

 
!
!
! ^*!-/,!,8G!25/-*!/55!7)*!-8928,*,70!+,!7)*+.!25/-*!/,6!07/.7!7)*!0856*.+,1!
2.8-*00!8<! 7).831)C)85*!-8928,*,70!@7)80*!G)+-)!)/;*! 5*/60!7)/7!2/00!7).831)!
7)*!)85*0!+,!7)*!48/.6!/,6!/.*!0856*.*6!78!7)*!2/6A!+,78!7)*!2.+,7*6!-+.-3+7!48/.6$!
j+L*!7)+0K!G*!G+55!1*7!/!2*.9/,*,7!-8,,*-7+8,!4*7G**,!7)*!*5*-7.8,+-!-8928,*,70!
/,6!7)*!BH\$!
!

^*!G+55!30*!089*!7/2*!<8.!<+V+,1!7)*!-8928,*,70!78!7)*!48/.6!/,6!8,-*!7)*!
+.8,!+0!)*/7*6!@/.83,6!%]]!sHAK!G*!-/,!07/.7!78!0856*.!G+7)!7)*!+.8,!+,!8,*!)/,6!
/,6!7)*!-8+5!8<!0856*.!+,!7)*!87)*.!@<53VC-8.*!0856*.!G+7)!/!6+/9*7*.!8<!]$_!99A$!
!
! ^)*,! 0856*.+,1! 5*/60! +,78! -+.-3+7! 48/.60! G*! G/,7! 78! )*/7! 7)*! 9*7/5!
-8,7/-7!8,!7)*!48/.6!/,6!7)*!5*/6!+70*5<$!N225:+,1!788!93-)!)*/7!-/,!6/9/1*!7)*!
-+.-3+7! 48/.6! 8.! *;*,! 7)*! -8928,*,70$!^*!G+55! 783-)! 7)*! 7+2! 8<! 7)*! +.8,! 78! 7)*!
-./-L!4*7G**,!7)*!5*/6!/,6!7)*!9*7/5!2/6!8,!7)*!48/.6!/,6!/<7*.!G/+7+,1!/!-8325*!
8<!0*-8,60K!G*!G+55!6+2!7)*!7+2!8<!7)*!0856*.!+,78!7)*!E8+,7!/,6!25/-*6!/!;*.:!09/55!
/983,7!8<! 0856*.!/7! 7)*! -8,,*-7+8,! @,8!98.*! 7)/,! 7)*!)*/6!8<! /!2+,A$!I,-*! 7)*!
0856*.!)/0!2885*6!/!4+7!/,6!+7!)/0!08/L*6!+,78!7)*!E8+,7K!G*!-/,!.*98;*!7)*!0856*.!
G+.*!/,6!7)*,!7)*! +.8,!@08! 7)*! 7+2!8<! 7)*!0856*.!68*0!,87!1*7!073-L! 78! 7)*! E8+,7A$!
()*!0856*.!G+55!4*1+,!78!)/.6*,!/0!088,!/0!G*!.*98;*!7)*!+.8,$!
!
! T0+,1!7)*!2.82*.!/983,7!8<!0856*.!+0!;*.:!+928.7/,7!G)+5*!0856*.+,1!09/55!
-8928,*,70$!Q8!+<!G*!/225:!788!93-)!0856*.!/,6!+7!28850!32!8370+6*!8<!7)*!9*7/5!



! %&!

2/6K! +7! -/,! -/30*! /! 0)8.7$! (88! 5+775*! 0856*.! /,6! 7)*! -8928,*,7!G+55! ,87!9/L*! /!
1886!-8,,*-7+8,!G+7)!7)*!-+.-3+7!48/.6!/,6!9+1)7!,87!G8.L!7)*!G/:!G*!G/,7!+7!78$!
^)*,!1*77+,1!7)*!.+1)7!/983,7!8<!0856*.K!+7!0)8356!588L!5+L*!/!09/55!-8,*!G+7)!+70!
4/0*!8,!7)*!-+.-3+7!48/.6$!
!
! D*.*!G*!-/,!0**!089*!2+-73.*0!8<!7)*!0856*.+,1!2.8-*00F!
!

!
!
!

!
!



! %_!

! N,6!7)*!.*0357!8<!7)*!<+,+0)*6!48/.6!+0!7)*!<8558G+,1F!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!



! %'!

A#!J'/,/*-&-)K*!K+!'/,.R-,!

!

! A#"!+83=2!J$:!5;=8?1!

!
I,-*!7)*!BH\!+0!.*/6:K!+7!+0!7+9*!78!7*07!+7$!\*<8.*!7*07+,1!+7!8,!/!5+;*!;*)+-5*!

+7!+0!-8,;*,+*,7!78!-)*-L!7)/7!*;*.:7)+,1!G8.L0!/0!032280*6!G+7)!/,!80-+5580-82*$!
!
^*! 7)*,! .*/5+0*6! 7)/7!G*!)/6! 78!/66!/!=80<*7! OfSYR]!/,6! 7)/7!G*!G*.*!

9+00+,1! /,! 837237! <8.! 7)*! -8,7/-78.$!^*! -8356!9/,3/55:!9/L*! 089*! )85*0! /,6!
25/-*!7)*!980<*7! +,!7)*!48/.6!/,6!-8,,*-7!7)*!1/7*!78!7)*!\/0*!8<!7)*!7./,0+078.!
\HYR_HK!7)*!Z./+,!78!7)*!-8,7/-78.!/,6!7)*!Q83.-*!78!7)*!1.83,6$!N0!7G8!2+,0!8<!
7)*!)*/6*.0!G*.*!-8,,*-7*6!78!7)*!1.83,6K!G*!-8356!4.*/L!089*!7./-L0!/,6!5*/;*!
8,*! 8<! 7)*9! /;/+5/45*! <8.! -8,,*-7+,1! 7)*! -8,7/-78.$! >;*,! 7)831)!9/L+,1! 089*!
9/,3/5! -)/,1*0! /<7*.! 7)*! 9/,3</-73.+,1! 2.8-*00! +7! +0! ,87! ;*.:! /6;+0/45*K! +7! +0!
-)*/2*.!/,6!</07*.!7)/,!.*43+56+,1!7)*!*,7+.*!BH\$!N,6!)*.*!G*!-/,!0**!7)*!.*0357!
8<!7)*0*!9/,3/5!-)/,1*0F!

!
!
D8G*;*.K!G*!.*/5+W*6!G)+5*!-)*-L+,1!7)*!;857/1*!+,!6+<<*.*,7!28+,70!8<!7)*!

48/.6!G+7)!/,!80-+5580-82*!7)/7!7)*!+,;*.7+,1!/,6!,8,!+,;*.7+,1!+,237!7*.9+,/50!8<!
7)*! <83.7)! 82! /92! G*.*! 0G+7-)*6$! ()*.*<8.K! G*! 6*-+6*6! 78! .*6*0+1,! 7)*! BH\!
+,-536+,1!7)*!-)/,1*0!G*!)/6!9/6*!/,6!07/.7!7)*!7*07+,1!2.8-*00!/1/+,$!
!

A#9!,;7415!C;3=841!4<!2D;!J$:!

!
()*!,*G!-+.-3+7!)/0!7).**!-)/,1*0F!
!
• H)/,1+,1! 7)*! +,;*.7+,1! /,6! ,8,C+,;*.7+,1! +,237! 7*.9+,/50$! N0! G*! -/,!
0**!+,!7)*!<8558G+,1!+9/1*K!,8G!7)*!280+7+;*!+,237!+0!-8,,*-7*6!4*7G**,!
f&!/,6!f_F!



! %b!

!

!
!

• N66+,1! /,! OfSYR]! =80<*7! @r#A! -8,,*-7+,1! 7)*! M/7*! 4*7G**,! 7)*!
.*0+078.!f"R!/,6!7)*!\/0*!8<!7)*!r"!\HYR_H!7./,0+078.!/,6!7)*!Z./+,!78!
7)*!-8,7/-78.!@jH"Z"#A$!j+L*!7)+0K!G)*,!7)*!Z+1+7/5!B+,!"%!+0!D+1)!@Q7/7*!
HAK! -3..*,7!G+55!2/00! 7).831)! 7)*!*5*-7.89/1,*7!2.863-+,1!/!9/1,*7+-!
<+*56K!G)+-)!/77./-70!7)*!98;+,1!-8.*!8<! 7)*!-8,7/-78.!/,6!+7!G+55!-580*$!
()*! *5*-7.89/1,*7! -8+5! 6./G0! 98.*! -3..*,7! +,+7+/55:K! 3,7+5!
+70!+,63-7/,-*!+,-.*/0*0! G)*,! 7)*! 9*7/5! -8.*! *,7*.0! 7)*! -8+5$! ()*!
98;*9*,7! 8<! 7)*! -8,7/-78.! +0! 2.82*55*6!4:! 7)*!98;*9*,7! 8<! 7)*! -8.*!
@7)*!<8.-*!6*;*582*6!4:!7)*!*5*-7.89/1,*7!)8560!7)*!98;+,1!/,6!<+V*6!
-8,7/-70! 781*7)*.A$! [*;*.7)*5*00K! G)*,! 7)*! Z+1+7/5! B+,! "%! +0! j8GK! 7)*!
-8,7/-78.! -8+5! G+55! 4*! 6*C*,*.1+W*6! /,6! 7)*! 1./;+7:! 8.! /! 02.+,1! G+55!
.*73.,! 7)*! *5*-7.89/1,*7! -8.*! 78! +70! +,+7+/5! 280+7+8,! /,6! 7)*! -8,7/-78.!
G+55!82*,$!

!

!



! R]!

• N66+,1! /,! 837237! <8.! 7)*! Z./+,! 8<! 7)*!=80<*7! G)*.*! 7)*! -8,7/-78.! +0!
-8,,*-7*6$! N0! 7)*! 2+,0! %! /,6! R! 8<! 7)*! )*/6*.!D"!G*.*! -8,,*-7*6! 7)*!
M.83,6K!G*!)/;*!30*6! 7)*!B+,!%! <8.! -8,,*-7+,1! 7)*! -8,7/-78.$!N508!/,!
*V7./!6+86*!G+55! 4*! -8,,*-7*6!4*7G**,! 7)*!d"#?!8<! 7)*! -8,7/-78.! /,6!
7)*!+,237!8<!7)*!-8,7/-78.!@+,!7)*!2+-73.*!8<!7)*!-8,7/-78.!G*!-/,!0**!/!
:*558G!-/45*!G)*.*! +7! +0!25/-*6$!()*!45/-L!9/.L! +,! 7)*! -/45*! +,6+-/7*0!
7)*!8.+*,7/7+8,!8<!7)*!6+86*A$!
!

!
!
! N<7*.!9/L+,1!7)*0*!-)/,1*0K!7)*!BH\!%Z!6*0+1,!)/0!7)*!,*V7!588LF!
!

!
!
!
! ()*,K! G*! 9/,3</-73.*! /,6! 7*07! 7)*! BH\! /1/+,$! O,! 7)*! 7).**! <8558G+,1!
2+-73.*0!G*! -/,! 0**! 7)*! /00*945:!8<! 7)*!BH\!/48;*! 7)*!N.63+,8!48/.6! /,6! 7)*!
-8,,*-7+8,0!G+7)! 7)*! -8,7/-78.K! /!98.*!6*7/+5*6! W889!8<! 7)*! -8,7/-78.! /,6! 7)*!
*,7+.*! /00*945:! G+7)! 7)*! -89237*.! -8,,*-7*6! 78! 7)*! N.63+,8K! 7)*! BH\K! 7)*!
-8,7/-78.K! 7)*! 7*07+,1! 08-L*7! 8375*7K! 7)*! 0G+7-)K! 7)*! 80-+5580-82*! /,6! 7)*! 28G*.!
03225:F!
!
!

!



! R"!

!

!

!
!
! ^)*,! /,/5:0+,1! 7)*! .*03570K! 7)*! ;857/1*! ;/53*0! +,! 7)*! H8,7.85! B+587!G*.*!
-8..*-7!/,6!7)*!B^=!0+1,/5!G/0!1*,*./7*6!+,!7)*!Q7/7*!\!/,6!H!437!7)*!j>Z!/,6!
7)*! -8,7/-78.!G*.*!,87!G8.L+,1! -8..*-75:$!N7! 7)*!4*1+,,+,1!G*! 7)831)! 7)/7! 7)*!
j>Z!G/0!,87!8,!4*-/30*!9/:4*!7)*!7./,0+078.!G/0!-8,039+,1!788!93-)!28G*.K!08!
G*!788L! +7!8<<!437! 7)*,!G*!.*/5+W*6! 7)/7! 7)+0!G/0!,87! 7)*!2.845*9!4*-/30*!*;*,!



! R#!

7)831)! +,! 7)*! Q7/7*! H! 7)*! 6+1+7/5! B+,! "%! G/0! D+1)K! /<7*.! 7)*! .*0+078.! f"R!
@-8,,*-7*6! 4*)+,6! 2+,! "%A! 7)*! ;857/1*! G/0! ]?$! ()+0! G/0! 7)*! .*/08,! G):! 7)*!
-8,7/-78.! G/0! ,87! -580*6! /,6! 7)*! j>Z! G/0! ,*;*.! 8,! 4*-/30*! 7)*! M/7*! 8<! 7)*!
980<*7!/,6!7)*!\/0*!8<!7)*!7./,0+078.!G*.*!,87!.*-*+;+,1!;857/1*$!()*!.*0+078.!f"R!
@"]LgA! G/0! -8,039+,1! /55! 7)*! ;857/1*K! 08! 7)*! 08537+8,! G/0! 78! .*25/-*! +7! <8.! /!
09/55*07!8,*!8<!"]]g$!
!
! I,-*!G*!9/6*!7)+0!-)/,1*!9/,3/55:K!7)*!-8,7/-78.!G/0!07+55!,87!-580*6!+,!
7)*!Q7/7*!H!63*!78!/!0G+7-)!8<!7)*!M/7*!/,6!7)*!Z./+,!8<!7)*!=80<*7$!^*!.*98;*6!
7)*!980<*7!/,6!/66*6!089*!-/45*0!78!-)/,1*!7)*9!/,6!7)+0!+0!)8G!7)*!BH\!588L0F!
!

!
!
! ^*!7)*,!-8,,*-7*6!7)*! 5/92!78!7)*!/00*945:!/,6!03--*00<355:K!/0!G*!-/,!
0**!+,!7)*!,*V7!2+-73.*K!+7!G/0!5+1)7+,1!+,!7)*!Q7/7*!HF!
!

!



! R%!

!
!
! ()*!<+,/5!7*07!+7!78!2531!7)*!*5*-7.+-!-/.!/,6!-)*-L!+<!+7!+0!.*/55:!-)/.1+,1$!()*!
<+.07!7+9*!G*!7.+*6!+7!G/0!,87!-)/.1+,1!4*-/30*!7)*!<.*J3*,-:!8<!7)*!B^=!0+1,/5!
7)/7!G*!G*.*!2.863-+,1!G+7)!7)*!N.63+,8!)/6!/!<.*J3*,-:!/.83,6!Y]]DW!/,6!7)*!
-/.!G+55!8,5:!.*-81,+W*!0+1,/50!G+7)!/!"]]]DW!<.*J3*,-:$!N508!+7!+0!;*.:!+928.7/,7!
78! -)*-L! 7)*! ;/53*0! 8<! 7)*! ;857/1*! +,! 7)*! N,/581! B+,! N"! *;*.:! 7+9*! G*!
9/,3</-73.*! /! ,*G! B\H! 4*-/30*! 7)*! ;857/1*! ./,1*! 78! 6*7*.9+,*! 7)*! 6+<<*.*,7!
07/7*0!8<! 7)*!-)/.1+,1!2.8-*00!-/,!;/.:!63*! 78!30*!/,87)*.!.*0+07/,-*0! 7)/7!G+55!
)/;*!/!6+<<*.*,7!;/53*$!
!
! I,-*!G*!9/6*!7)*0*!-)/,1*0!+,!7)*!-86*!/,6!G*!-8,,*-7*6!7)*!-8,7/-78.!
78!7G8!2)/0*0!8<!#%]?K!+7!G/0!03--*00<355:!-)/.1+,1F!

!



! RR!

!

!
!
!

A#A!-D835!>15!<81>B!C;3=841!4<!2D;!J$:!

!
! ^*!-.*/7*!7)*!<+,/5!BH\!+,-536+,1!7)*!<8558G+,1!-)/,1*0F!
!

• ()*!;/53*!8<!7)*!.*0+078.!f"R!+0!<+,/55:!"]]gF!
!

! !



! RY!

• ^*!-8,,*-7!-8..*-75:!7)*!2+,0!8<!7)*!980<*7$!
• S8.!28G*.+,1!7)*!N.63+,8!G+7)837!7)*!,**6!8<!7)*!-89237*.!G*!/66!/!
R$_?!q*,*.!Z+86*!4*7G**,!d"#?!/,6!7)*!?+,!B+,!8<!7)*!N.63+,8!48/.6F!
!

!
!

• S8.!/;8+6+,1!7)*!,**6!8<!/,!*V7*.,/5!28G*.!03225:K!G*!2.863-*6!d"#?!
/,6! C"#?! G+7)! /! 7./,0<8.9*.K! 7G8! 4.+61*0! .*-7+<+*.K! /! _'"#! 0*.+*0!
;857/1*! .*135/78.K! /! _b"#! ,*1/7+;*! ;857/1*! .*135/78.! /,6! 089*!
-/2/-+78.0!/0!G*!-/,!0**!+,!7)*!,*V7!6+/1./9F!

!

!
!

I3.!BH\!-89237*.!6*0+1,!)/0!7)*!<8558G+,1!/22*/./,-*F!
!



! R&!

!
! !

N,6!)*.*!+0!7)*!.*/5!BH\$!()+0!;*.0+8,!+0!/!5+775*!4+7!4+11*.!7)/,!7)*!2.*;+830!
986*50!63*!78!7)*!/66+7+8,/5!-8928,*,70F!
!

!



! R_!

!
!"#$%&'$()$*"#$+#,*$-.$*"#$/01$1#.-2)$3)1$*"#$()#$*"#$0-2"*$*"#$4)1$1#.-2)$

!
\*<8.*!0856*.+,1! 7)*!2/.7!8<! 7)*!-+.-3+7!G)*.*!G*!1*7!d"#?!/,6!C"#?K!G*!

43+56!+7!8,!/!4.*/648/.6!78!9/L*!03.*!7)/7!+7!G8.L*6$!^*!/508!/66*6!089*!<30*0!
4*<8.*! 7)*! .*-7+<+*.!4.+61*0$!^*!30*6!&']3S!U!#Y?! -/2/-+78.0! /,6!G)*,! 7*07+,1!
7)*!-+.-3+7!7)*:!*V2586*$!>;*,!7)831)!G*!7)*,!30*6!4+11*.!-/2/-+78.0!@"]]]3S!U!
#Y?AK!7)*:!G*.*!07+55!,87!1886!*,831)!<8.!83.!/225+-/7+8,$!O,!7)*!<8558G+,1!2+-73.*!
G*!-/,!0**!7)*!/00*945:!8<!7)*!-+.-3+7!+,!7)*!4.*/648/.6!/,6!7)*!-8,,*-7+8,!G+7)!
7)*!7./,0<8.9*.F!
!

!
!

S+,/55:!G+7)!"]]]3SU&Y?K!/0!G*!-/,!0**!+,!7)*!2+-73.*!/48;*K!G*!9/,/1*6!
78!1*7!d"#?!/,6!C"#?!<.89!##]H!@NHA$!O7!+0!;*.:!+928.7/,7!78!30*!-/2/-+78.0!8<!/7!
5*/07!"]]]3SUY]?$!N508!G*!)/6!9/6*!/!.*9/.L/45*!9+07/L*!G)*,!-8,,*-7+,1!8,*!



! R'!

NH!+,237!8<!*/-)!4.+61*!78!7)*!0/9*!]!8<!7)*!7./,0<8.9*.$!\/0+-/55:K!7)*!.*-7+<+*.!
4.+61*0!)/;*!7)*+.!7G8!NH!+,2370!-8,,*-7*6!78!"Y?!/,6!]$!\37!7)+0!"Y?!/,6!]!/.*!
6+<<*.*,7!<8.!*/-)!4.+61*$!N0!+,!7)*!6*0+1,!8<!7)*!BH\!G*!)/6!-8,,*-7*6!7)*!7G8!
4.+61*0!78!7)*!0/9*!]K!G*!4.8L*!7)*!-8,,*-7+8,!4*7G**,!7)*9!/,6!G*!/66*6!/,6!
/66+7+8,/5! -/45*! 78! 7)*! <.**! 0-.*G! 7*.9+,/5! 8<! 7)*! BH\$! ^)*,! /00*945+,1! 7)*!
-8928,*,70!78!7)*!BH\!7)*!0+W*!8<!7)*!"]]]3SUY]?!-/2/-+78.0!G/0!788!4+1!78!83.!
6*0+1,K!08!G*!25/-*6!8,*!8<!7)*9!+,!7G8!<.**!)85*0!8<!7)*!48/.6!/,6!9/L+,1!7)*!
/22.82.+/7*5:!-8,,*-7+8,0!G+7)!089*!*V7./!G+.*0$!=8.*8;*.K!7)*!.*-7+<+*.!4.+61*0!
7)/7!G*!30*6!+,!7)*!-89237*.!6*0+1,!G)*.*!,87!7)*!0/9*!/0!7)*!8,*0!G*!30*6K!08!
G*!)/6!78!7G+07!7G8!8<!7)*+.!5*10!08!7)*:!G*.*!25/-*6!+,!7)*!.+1)7!280+7+8,$!D*.*!
G*! -/,! 0**! 7)*! 782!2/.7! 8<! 7)*!BH\! /,6! 7)*!986+<+-/7+8,0!9/6*! 8,! 7)*! 487789!
2/.7F!
!

!
!

!
!



! Rb!

^*! <+V*6! 7)*! 7./,0<8.9*.K! 7)*! <30*0K! 7)*!N.63+,8!48/.6!/,6! 7)*!BH\! +,!/!
085+6!07.3-73.*!/0!G*!-/,!0**!+,!7)*!,*V7!+9/1*F!
!

!
!

!
!

^*! 7)*,! -8,,*-7*6! 7)*! -8,7/-78.K! /,6! G*! .*/5+0*6! G*! )/6! 9+00*6! /!
7*.9+,/5!+,!7)*!BH\!78!25/-*!7)*!d"#?!G+.*!8<!7)*!-8,7/-78.$!>;*,!7)831)!+7!G8356!



! Y]!

4*! -8,;*,+*,7! 78! 9/L*! /! ,*G! BH\! G+7)! 7)+0! /66+7+8,/5! 7*.9+,/5K! G*! 9/,3/55:!
/66*6!/!G+.*!/0!G*!-/,!0**!+,!7)*!,*V7!2+-73.*F!

!

!
!
^)*,!G*!G*.*!7*07+,1!+7K!7)*!,*1/7+;*!-+.-3+7!8<!7)*!7./,0<8.9*.!78!4*!/45*!

78! 1*7! C"#?!G/0! ,87!G8.L+,1! -8..*-75:$! ()*! <30*! +,! 7)+0! 2/.7! 8<! 7)*! -+.-3+7!G/0!
4.8L*,!2.84/45:!63*!78!/!0)8.7!-+.-3+7!+,!7)*!BH\$!N<7*.!;*.+<:+,1!7)*!7./-L0!/,6!
-8,,*-7+8,0!+,!7)*!BH\K!7)*!2.845*9!G/0!,87!<83,6$!!

!

! A#E!+6263;!8@F34C;@;12=!

!
! N! ,*G! ;*.0+8,! 8<! 7)*! BH\! G+7)! 7)*! 5/07! -)/,1*0! G+55! 4*! -8,;*,+*,7$! O7!
0)8356!+,-536*F!
!

• N,!/66+7+8,/5!837237!78!-8,,*-7!7)*!d"#?!8<!7)*!-8,7/-78.$!
• ()*!/22.82.+/7*5:!-8,,*-7+8,0!<8.!7)*!7G8!m]n!8<!7)*!7./,0<8.9*.$!
• \+11*.! 02/-*! <8.! 25/-+,1! 7)*! 7G8! "]]]3SUY]?! -/2/-+78.0! G+7)837!
2.845*9$!

• R! *V7./! 7*.9+,/50! 78! -8,,*-7! 7)*! R! 8372370! 8<! 7)*! 7./,0<8.9*.! 8,! 7)*!
BH\$!^*!0)8356!9/L*!7)*!48/.6!4+11*.!78!25/-*!7)*!<30*0!@4*7G**,!7)*!
"Y?!/,6!7)*!]!8<!7)*!7./,0<8.9*.A!+,0+6*!7)*!48/.6K!08!7)*!

!
!

B.84/45:!/<7*.!+,-536+,1!7)*0*!986+<+-/7+8,0!7)*!-+.-3+7!G+55!G8.L!2*.<*-75:!
437!4*-/30*!8<!/!5/-L!8<!7+9*!G*!G*.*!,87!/45*!78!/-)+*;*!7)*!5/07!07*2$!
!



! Y"!

E#!$K,-!&*&RS,),!K+!-%/!,S,-/N!!

!
! !
! ^*!)/;*!9/6*!/! 5+07!8<! 7)*!2.+-*0!8<!/55! 7)*!-8928,*,70!G*!)/;*!30*6!78!
/558G! 7)*! -8993,+-/7+8,! 4*7G**,! 7)*! *5*-7.+-! -/.! /,6! 7)*! -)/.1+,1! 07/7+8,! 78!
)/;*!/,!+6*/!/4837!7)*!9/,3</-73.+,1!-807!8<!7)*!0:07*9F!
!
*NQMN#%#1! Q,#2/,*12-%-!

M,-1!#N!
2#"1
0!

M-"*%[2#"1
Y]Z!

1N1,T!
M-"*%Y]Z!

N.63+,8!T,8!48/.6! N]]]]R&!
!

"! #%K#_! #%K#_!

\/L*5+7*! ! ! ! 9/V$!]KY]]!
'!B+,!D*/6*.0! ! #! ]K%]! ]K&]!
&!B+,!D*/6*.0! ! #! ]K%]! ]K&]!

Q-.*G!7*.9+,/5!458-L!
@#!^/:A!

=H]]]]R'!
!

R! ]KYb! #K%&!

j>Z! j>ZY==fa! "! ]K""! ]K""!
I2!/92!08-L*7! ! #! ]KR]! ]K']!

j=%Y'NB!I2!/92! j=%Y'NB! #! ]K%b#! ]K_'R!
YK"?!q*,*.!Z+86*! \qt'YHY?"! "! ]K#R%! ]K#R%!
RK_?!q*,*.!Z+86*! \qt_bHR?_! "! ]K"]%! ]K"]%!
"[R]]_!Z+86*! "[R]]_! %! ]K"''! ]KY&R!

\HYR_H!(./,0+078.! \HYR_H(N! "! ]K]"_! ]K]"_!
OfSYR]!=80<*7! NTOfSYR]q! "! "K&b! "K&b!
"]],S!H/2/-+78.! =HHH"]]?"]Ri`YB! #! ]K"R_! ]K#bR!
"3S!H/2/-+78.! >>TSH"D"f]! #! ]K"RY! ]K#b!
"]]]3SUY]?!
H/2/-+78.!

>HN"D="]#!
!

#! ]K'b! "K_'!

"]]]2S!H/2/-+78.! Z"]#i#]`YBD&%aYf! "! ]K]'Y! ]K]'Y!
"]]g!f*0+078.! =HHSf]^Ra]"]"NY]! "! ]K]]'! ]K]]'!
"Lg!f*0+078.! =HS!]$#Y^!"i! %! ]K]"'! ]K]YR!
#Lg!f*0+078.! =S#Y!#i! %! ]K]R#! ]K"#&!
%Lg!f*0+078.! =S#Y!%i! "! ]K]R#! ]K]R#!
%bLg!f*0+078.! =HS!]$#Y^!%bi! "! ]K]"b! ]K]"b!
"]Lg!f*0+078.! =HS!]$#Y^!"]i! Y! ]K]"'! ]K]b]!
(./,0<8.9*.! =HS>]%]U"Y! "! #'K#&! #'K#&!
S30*!)856*.! %"]"$]]Y]! #! #K]_! RK"R!

S30*! _]C]&YC&%!#N! #! ]K_%! "KR&!
\.+61*!.*-7+<+*.! N="Y"! #! ]KR'! ]Kb&!
_'"#!?857/1*!
.*135/78.!

=H_'"#\(M! "! ]K&Y! ]K&Y!

_b"#![*1/7+;*!
?857/1*!.*135/78.!

=H_b"#\(M!
!

"! ]KY#! ]KY#!

H8,7/-78.! jH"Z"#aZ! "! R]! R]!
Q8-L*7!8375*7! ! "! "]]! "]]!

^+.*0! ! ! ! 9/V$!"u!
!
!
! O<! G*! /66! 7)*! 2.+-*0! 8<! /55! 7)*! -8928,*,70K! 7)*! 787/5! -807! G+55! 4*!
/22.8V+9/7*5:!/.83,6!#"#u$!!



! Y#!

Q#!$K*$R.,)K*!

!
!

^*!G+55!0311*07!/0!/!<373.*!+92.8;*9*,7!78!9/,3</-73.*!/1/+,!7)*!5/07!6*0+1,!8<!
7)*!BH\!/,6!7.:!78! +,7.863-*!8,! +7! 7)*!-8..*-7!-+.-3+7! 78!2.863-*!d"#!/,6!C"#?!G+7)837!
7)*! ,**6! 8<! 7)*! *V7*.,/5! 28G*.! 03225:$! >;*,! 7)831)K! G*! )/;*! 4**,! /45*! 78! 6*;*582! /!
-8993,+-/7+8,!0:07*9!7)/7!G+55!2.8;+6*!/!0/<*7:!/,6!03--*00<35!-)/.1+,1!2.8-*00!G+7)!/!
;*.:!58G!2.+-*$!()*!2.+-*!8<!7)*!0:07*9!+0!/22.8V+9/7*5:!/,!']h!-)*/2*.!7)/,!7)*!/-73/5!
-8993,+-/7+8,!08<7G/.*! +,!7)*!-)/.1+,1!2.8-*00K!08!7)+0!9*/,0!7)/7!6*<+,+7*5:!G*!)/;*!
/-)+*;*!83.!18/5$!

!

T#!:):R)K('&J%S!

!
D*.*!/.*!7)*!6+<<*.*,7!.*<*.*,-*0!8<!7)*!+,<8.9/7+8,!G*!)/;*!30*6F!
!
• 56&$7487/$
• %9$:3)$1#)$'(..;"#<$6:$%-+(*$%0(=#;*$>*3*#$(,$*"#$?0*$(,$>*3)1301-@3*-()$
,(0$6+#;*0-;$:#"-;+#$&"302-)2$5),03.*0A;*A0#$B3)A30C$4DEF$

• #GH(I-+-*CG).09#A$
• JJJ9.H30*#KGK;9#A$
• 3K*9-)+92(K$
• JJJ920##)"(A.*()*L92(K$
• JJJ9#A0#+#;*0-;9(02$

 
!


