
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Endocavity Ultrasound Thermal Therapy of Pelvic Malignancies: Modeling and Device 
Development

Permalink
https://escholarship.org/uc/item/7xw0n2j8

Author
Wootton, Jeffery Howard

Publication Date
2010
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7xw0n2j8
https://escholarship.org
http://www.cdlib.org/


!

!

"#$%&'()*+!,-*.'/%0#$!123.4'-!123.'5+!%6!73-()&!8'-)9#'#&)3/:!!

8%$3-)#9!'#$!;3()&3!;3(3-%543#*!

<+!

=3663.+!>%?'.$!@%%**%#!

;ABB"C1D1AEF!

B0<4)**3$!)#!5'.*)'-!/'*)/6'&*)%#!%6!*23!.3G0).343#*/!6%.!*23!$39.33!%6!

;EH1EC!EI!7>AJEBE7>K!

)#!

L)%3#9)#33.)#9!

)#!*23!

MCD;,D1"!;ANABAEF!

%6!*23!

,FAN"CBA1K!EI!HDJAIECFADO!BDF!ICDFHABHE!

DF;!





))!

"#$%&'()*+!,-*.'/%0#$!123.4'-!123.'5+!%6!73-()&!8'-)9#'#&)3/:!

8%$3-)#9!'#$!;3()&3!;3(3-%543#*!

!

!

H%5+.)92*!STUT!

<+!

=3663.+!>%?'.$!@%%**%#



)))!

!

<=/*.'&*!

!

!

"#$%&'()*+!,-*.'/%0#$!123.4'-!123.'5+!%6!73-()&!8'-)9#'#&)3/:!!

8%$3-)#9!'#$!;3()&3!;3(3-%543#*!

<+!

=3663.+!>%?'.$!@%%**%#!

;%&*%.!%6!72)-%/%52+!)#!L)%3#9)#33.)#9!

,#)(3./)*+!%6!H'-)6%.#)'O!B'#!I.'#&)/&%!'#$!L3.V3-3+!

H2.)/!;)3$3.)&2O!72Q;QO!;)//3.*'*)%#!C3/3'.&2!;).3&*%.!'#$!H2').!

!

H'*23*3.R<'/3$! 0-*.'/%0#$! *3&2#%-%9+! 2'/! $34%#/*.'*3$! -%&'--+! *'.93*3$! 23'*)#9!

6%.!'<-'*)%#!%.!2+53.*23.4)'!*.3'*43#*!%6!&'#&3.%0/!*)//03!?)*2!4)#)4'-!23'*)#9!%6!%.9'#/!

'*!.)/VQ!!B)*3R/53&)6)&!/3-3&*)%#!%6!$3()&3!5'.'43*3./!'#$!*.3'*43#*!/*.'*39)3/!)/!#3&3//'.+!

6%.! '&2)3()#9! *23.4'-! 9%'-/Q! ! 12)/! $)//3.*'*)%#! )#(3/*)9'*3/! *23! )#6-03#&3/! %6! '55-)&'*%.!

5'.'43*3./!'#$! *.3'*43#*!/*.'*39)3/!%#!23'*)#9!5'**3.#/! )#! *23!5.%/*'*3!'#$!&3.()W!0/)#9!

<)%*23.4'-! /)40-'*)%#O! ?2)&2! *.'#/-'*3/! )#*%! *23! $3/)9#! %6! '#! )#*.'0*3.)#3! 0-*.'/%0#$!

'55-)&'*%.!*2'*!)/!3W53.)43#*'--+!&2'.'&*3.)X3$!'#$!)45-343#*3$!)#!&-)#)&'-!*.3'*43#*Q!

! 123.4'-!*23.'5+!%663./!5%*3#*)'-!6%.!5.%/*'*3!&'#&3.YL7>!*.3'*43#*!?)*2!.3$0&3$!

4%.<)$)*+Q!!,-*.'/%0#$!'</%.5*)%#!<+!53-()&!<%#3/!&'#!&'0/3!5')#!'#$!$'4'93!*%!'$Z'&3#*!

#3.(3/Q! !M0)$3-)#3/! 6%.!$3()&3!5.%53.*)3/!'#$! *.3'*43#*! .39)43#/! )#! .3-'*)%#! *%!5.%/*'*3!

/)X3!'#$!53-()&!<%#3!$)/*'#&3!'.3!$3(3-%53$!<+!'#'-+X)#9! *23).! )45'&*!%#!<%#3!23'*)#9!





(!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

1%!+%0O!4%4!

!

D#!)#/5).'*)%#O!'-?'+/!

!



()!

!

!

!

>%#*3#*/!

!

?)/*!%6!@)90.3/! !!()!

?)/*!%6!1'=-3/! !!W)!

A! B#*.%$0&*)%#! !!!!A!

! UQU!!!!123.4'-!*23.'5+! !QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!!!U!

! UQUQU!!! 123.4'-!'<-'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!!!U!
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!! ^QU!!!!D</*.'&*!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!![a!
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! ^Q^QU! D#'*%4)&'-!)#/53&*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`T!

! ^Q^QS! L)%*23.4'-!4%$3-!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`U!

! ^Q^Q^! H'*23*3.!4'*3.)'-!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`[!

! ^Q^Q[! 1.'#/$0&3.!/3&*%.)#9!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!``!

! ^Q^Q`! 7'*)3#*!*.3'*43#*!/)40-'*)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`\!

! ^Q[! C3/0-*/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`]!

! ^Q[QU! D#'*%4)&'-!)#/53&*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!`]!
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! ^Q[Q^! 1.'#/$0&3.!/3&*%.)#9!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\U!

! ^Q[Q[! 7'*)3#*!*.3'*43#*!/)40-'*)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\S!

! ^Q`! ;)/&0//)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\[!

! ^Q\! H%#&-0/)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\]!
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!! [QU!!!!D</*.'&*!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\a!

! [QS! A#*.%$0&*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!\_!

! [Q^! 83*2%$/!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!]U!

! [Q^QU! C390-'.!)45-'#*!/5'&)#9!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!]^!

! [Q^QS! 7'*)3#*R/53&)6)&!%5*)4)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!]\!

! [Q[! C3/0-*/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!]]!

! [Q^QU! C390-'.!)45-'#*!/5'&)#9!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!]]!

! [Q^QS! 7'*)3#*R/53&)6)&!%5*)4)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!a[!

! [Q`! ;)/&0//)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!_T!

! [Q\! H%#&-0/)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!_`!

!

BB! "L53.)43#*'-! ;3()&3! ;3/)9#Q! 73.6%.4'#&3! >2'.'&*3.)R'*)%#! '#$!

>-)#)&'-!@3'/)=)-)*+! !SJ!
!

T! <#! 3#$%&3.()&'-! 0-*.'/%0#$! '55-)&'*%.! 6%.! )#*39.'*3$! 2+53.*23.4)'! '#$! I;P!

=.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!-%&'--+!'$('#&3$!&3.()&'-!&'.&)#%4'! !!SN!

!! `QU!!!!D</*.'&*!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!_a!

! `QS! A#*.%$0&*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUTT!

! `Q^! 83*2%$/!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUTS!

! `Q^QU! D55-)&'*%.!6'<.)&'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUTU!

! `Q^QS! D&%0/*)&!&2'.'&*3.)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUT[!

! `Q^Q^! 123.4'-!&2'.'&*3.)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUT\!

! `Q^Q[! A4'9)#9!&2'.'&*3.)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUT]

! `Q^Q`! C'$)'*)%#!'**3#0'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUTa!

! `Q[! C3/0-*/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUT_!



()))!

! `Q[QU! D&%0/*)&!%0*50*!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUT_!

! `Q[QS! 123.4'-!&2'.'&*3.)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUUU!

! `Q[Q^! A4'9)#9!&2'.'&*3.)X'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUU`!

! `Q[Q[! C'$)'*)%#!'**3#0'*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUU`!

! `Q`! ;)/&0//)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUU\!

! `Q\! H%#&-0/)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUSS!

!

G! >-)#)&'-!63'/)=)-)*+!%6!3#$%&'()*+!0-*.'/%0#$!*23.'5+! AHK!

!! \QU!!!!D</*.'&*!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS^!

! \QS! A#*.%$0&*)%#!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS[!

! \Q^! 83*2%$/!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS`

! ! \Q^QU!! H-)#)&'-!5.%*%&%-!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS`!

! \Q^QS! 123.4'-!*.3'*43#*!5-'##)#9!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS`!

! \Q^Q^! H'*23*3.R<'/3$!0-*.'/%0#$!$3()&3/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUS\!

! \Q[! C3/0-*/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUSa!

! \Q`! ;)/&0//)%#YH%#&-0/)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQU^[!

!

J! >%#&-0/)%#/!'#$!@0*0.3!;).3&*)%#/! AKG!

!! ]QU!!!!C3/3'.&2!B044'.+!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQU^\!

! ]QS! I0*0.3!$).3&*)%#/!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQU[U!
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?)/*!%6!@)90.3/!
!

SQU! M3#3.'-)X3$!/&234'*)&!%6!*23!&'*23*3.R<'/3$!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%.!

?)*2!5-'#'.O!&0.()-)#3'.O!'#$!/3&*%.3$!*0<0-'.!*.'#/$0&3./!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!U_!

SQS! 1.'#/(3./3!H1!/3&*)%#/!%6!^!&4!'#$!`!&4!5.%/*'*3!&'/3/!?)*2!50<)&!<%#3/!)#!

&-%/3!5.%W)4)*+!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!SS!

SQ^! M3%43*.+!%6!*23!<)%*23.4'-!/)40-'*)%#!4%$3-!?)*2!*23!*.'#/0.3*2.'-!0-*.'/%0#$!

'55-)&'*%.!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!S`!

SQ[! 13453.'*0.3!&%#*%0.!5.%6)-3/!6%.!*23!&0.()-)#3'.O!5-'#'.O!'#$!*0<0-'.!'55-)&'*%./!

'*!\Q`!b!UT!8>X!!!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!!^^!
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degeneration, and release of lysosomal enzymes causes widespread cellular destruction.  

Vascular degeneration exacerbates hypoxia and acidosis within the tumor enhancing 

necrosis [1, 2].   

The extent of thermal damage to tissue can be characterized by the temperature 

achieved coupled with the duration of treatment. Thermal damage can be expressed by an 

Arrhenius model derived from a series of skin burn experiments [3-6] which can be used 

to express the % probability of damaged proteins after thermal exposure [7].  The more 

commonly used thermal dose parameter  described by Sapareto and Dewey [8, 9] 

    where          (1.1) 

defines a time-temperature relationship using a unit for equivalent minutes at 43°C 

(EM43°C) for inducing cellular damage, and is based on the analysis of a vast amount of in 

vitro and in vivo cell survival data.  This expression is useful in a temperature range from 

~40 – 60°C.  Physically, this equation relates to the inactivation rate of enzymes.  Below 

43°C, cells are able to adapt to cope with thermal stresses, and thermotolerance from the 

heat shock response is thought to lead to the lower R value below this cutoff point [7, 10].  

Practically, the thermal dose definition means that for every degree below 43°C, the 

duration of heating must be increased by a factor of 4 to achieve the same cell kill, while 

above 43°C, every degree increase means that the cell survival will decrease by a factor 

of 2 for the same heating duration.  Thresholds for thermal destruction based on the 

Sapareto-Dewey relationship are tissue dependent, which is particularly important when 

considering thermal effects on non-targeted organs at risk; while complete thermal 

destruction might be achieved in the prostate at 50 – 52°C and 240 EM43°C [11-13], 

significant thermal damage might occur in the rectum and bladder at much lower thermal 
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TABLE 3.1: Thermal and acoustic properties of cervix and catheter materials employed in 

the finite-difference model. 

 
Property Uterus Catheter 

!  (kg m!3) 1060
a,b

 1100
f
 

c  (J kg
-1

 °C
-1

) 3600
a,b

 1600
f
 

k  (W m
-1

 °C
-1

) 0.56
a,b,c

 0.23
f
 

!  (kg m
-3

 s
-1

) 0.5 - 3
d
 0 

µ ("p m!1 #$z!1) 6.9
e
  

"  (Np m
-1

 MHz
-1

)  20 - 80
g
 

Tcool  (°C)  20 - 25 

h (W m
-2

 °C
-1

)  500 - 1000 
 
a
Duck 1990 

b
Baldwin 2001 

c
Olsrud 1998 

d
Lyng 2001 

e
Siddiqi 1999 

f
Nominal values for plastic, Kaye 1995 

g
Bloomfield 2000, Guess 1995, Hung 1983, Kaye 1995 

 

 

An adaptive power control scheme using PID control was implemented following Lin et 

al [181]. 

    (3.3) 

with the maximum power Pmax, gain K and time constant # as adjustable parameters with 

the goal of ramping temperature from baseline to a set Tmax in 5 minutes with minimal 

overshoot and oscillation.  The power value was updated every 5 seconds. 

3.3.3 Catheter Material 
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efficiency without compromising temperature accuracy.  Acoustic and thermal properties 

of the catheter and tissue are shown in Table 4.1 [124, 177-180, 185].  Tissue blood 

perfusion has a dominant effect on thermal distributions in tissue and a range in perfusion 

of 1 – 3 kg m
-3

 s
-1

 based on measurements in cervical tumors [180] is used with the 

effects of spatial and temporal variations in perfusion considered in their effects on 

temperature patterns.  Annular cooling flow runs within the catheter-housed ultrasound 

devices and provides acoustic coupling between the transducer and catheter wall, 

protection of device overheating, and increases thermal penetration by pushing the 

maximum temperature further into the tissue.  Cooling flow is modeled by a convective 

boundary condition at the inner catheter wall with energy removal dictated by h(Tcool - 

Tci) where h is the convective cooling coefficient (W m
-2

 °C
-1

), Tcool is the cooling flow 

temperature (°C) and Tci is the temperature at the inner catheter wall (°C).  In this study h 

is set to 1000 W m
-2

 °C
-1 

and Tcool to 30°C. 

4.3.1 Regular Implant Spacing 

The heating capabilities of endocavity and interstitial devices were investigated 

for various regularly spaced implant configurations that might be feasible using a 

template for introduction of HDR brachytherapy catheters.  The implant configurations 

tested are shown in Fig. 4.1.  Interstitial devices were separated by 3 cm from each other 

and 4 cm from the endocavity device, based on the ability of endocavity devices to heat 

further in depth.  For each implant geometry, two cases were tested, one in which all 

applicators have 360° acoustic output, and one in which all devices are sectored.  

Sectored interstitial devices have 180° output while the endocavity applicator has 2!180°  



][!

!

!

!

!

!

!

IAMQ![QU:!A45-'#*!93%43*.)3/!*3/*3$!6%.!23'*)#9!(%-043!&2'.'&*3.)X'*)%#!)#!2%4%93#3%0/!

0*3.)#3!*)//03Q!

!

!

%0*50*Q! !D--! '55-)&'*%./! &%#/)/*! %6!^! 3-343#*/! )#! -3#9*2Q! !;).3&*)%#'-! )#*3./*)*)'-! $3()&3/!

?3.3!')43$!*%?'.$/!*23!&3#*3.!%6!*23!)45-'#*!?2)-3!*23!<)R$).3&*)%#'-!3#$%&'()*+!$3()&3!

?'/! %.)3#*3$! *%! ')4! -36*! '#$! .)92*! *%?'.$/! *23! )#*3./*)*)'-! '55-)&'*%./Q! ! D! /)45-)6)3$!

%5*)4)X'*)%#!43*2%$!?'/!345-%+3$! )#!?2)&2!*23!(%-043!%6! *)//03!d[UcH!)/!4'W)4)X3$!

! e'f! e<f! e&f! e$f!

e3f! e6f! e9f!

" e2f! e)f! eZf!

! eVf! e-f! e4f!



]`!

?)*2!*23!%#-+!&%#/*.')#*!*2'*!14'W!i[]cHQ!!A#!%.$3.!*%!3#/0.3!*2'*!23'*)#9!(%-043/!?3.3!

.3-'*)(3-+! /+443*.)&'-O! 5%?3.! ('-03/!?3.3! &%#/*.')#3$! *%! <3!?)*2)#! '! .'#93! %6! TQS`!@!

3-3&*.)&'-!'&.%//!'--! )#*3./*)*)'-!$3()&3/!'#$!'&.%//!'--! *.'#/$0&3./!'#$!/3&*%./!?)*2)#! *23!

3#$%&'()*+!$3()&3Q!

B5'*)'-! '#$! *3453.'*0.3R<'/3$!('.)'*)%#/! )#!<-%%$!53.60/)%#!?3.3! &%#/)$3.3$!<+!

345-%+)#9!*2.33!53.60/)%#!4%$3-/:!Uf!<-%%$!53.60/)%#!)/!2%4%93#3%0/!'#$!&%#/*'#*O!Sf!'!

\R&4!$)'43*3.! *04%.! )/!5.3/3#*! )#! *23! &3#*3.!%6! *23! )45-'#*!?)*2! '!53.60/)%#!2)923.!%.!

-%?3.!*2'#!*23!/0..%0#$)#9!*)//03O!'#$!^f!53.60/)%#!)/!*3453.'*0.3R$353#$3#*!'#$!6%--%?/!

*23! .3-'*)%#/2)5! $3/&.)<3$! )#! 1%45V)#/! 3*! '-Q! gSTTh! 6%.! *04%.! 53.)523.+Q! ! A#! *23!

2%4%93#3%0/!4%$3-O!%5*)4)X'*)%#/!?3.3!53.6%.43$!*%!$3*3.4)#3!5%?3.!('-03/!753.U!'#$!

753.^!*2'*!.3/0-*3$!)#!*23!-'.93/*!*23.'530*)&!23'*)#9!(%-043!?)*2!'!0#)6%.4!53.60/)%#!%6!U!

V9!4
R^
! /
RU
! '#$! ^! V9!4

R^
! /
RU
O! .3/53&*)(3-+Q! ! 123! 5%?3.! ('-03/! 753.U! '#$! 753.^! ?3.3! *23#!

'55-)3$!?)*2!'!53.60/)%#!%6!^!V9!4
R^
!/
RU
!'#$!U!V9!4

R^
!/
RU
O! .3/53&*)(3-+O! *%!$3*3.4)#3! *23!

3W*3#*!%6!0#$3.R!%.!%(3.23'*)#9!)6!53.60/)%#!$)663./!6.%4!*23!5-'##3$!('-03Q!!D/!$'*'!2'(3!

/2%?#! *2'*! 53.60/)%#! )#! *04%./!4'+! <3! 2)923.! %.! -%?3.! *2'#! #%.4'-! *)//03! gSTURST^hO!

5%?3.!('-03/!?3.3!%5*)4)X3$!*%!$3*3.4)#3!*23!-'.93/*!'**')#'<-3!23'*)#9!(%-043!6%.!*?%!

/)*0'*)%#/:!e'f!*04%.!53.60/)%#!n!U!V9!4
R^
!/
RU
!'#$!/0..%0#$)#9!*)//03!53.60/)%#!n!^!V9!4

R^
!

/
RU
O!'#$!e<f!*04%.!53.60/)%#!n!^!V9!4

R^
!/
RU
!'#$!/0..%0#$)#9!*)//03!53.60/)%#!n!U!V9!4

R^
!/
RU
Q!!

7%?3.!-3(3-/!6%.!*23/3!/)*0'*)%#/!'.3!$3/)9#'*3$!7*0453.U!'#$!7*0453.^Q! !7-'#/!?3.3!.0#!6%.!

&'/3!e'f!?)*2!5%?3.!-3(3-/!753.^!'#$!6%.!&'/3!e<f!?)*2!5%?3./!753.U!*%!$3*3.4)#3!2%?!*23!

23'*)#9!(%-043!&2'#93/!?23#! *23! *04%.!2'/!2)923.!%.! -%?3.!53.60/)%#! *2'#!5-'##3$! )#!

/0..%0#$)#9!*)//03Q! !123!3663&*/!%6!53.60/)%#!&2'#93/!?)*2!*3453.'*0.3!?3.3!&%#/)$3.3$!



]\!

<+!.0##)#9!5-'#/!?)*2!5%?3.!('-03/!753.U!'#$!753.^!0/)#9!'!<'/3!53.60/)%#!%6!U!V9!4
R^
!/
RU
!

%.!^!V9!4
R^
!/
RU
!)#!*23!1%45V)#/!4%$3-!gSTThQ!

MUKUH! 7'*)3#*DE53&)6)&!\5*)4)R'*)%#!

123! '<)-)*+! %6! 3#$%&'()*+! '#$! )#*3./*)*)'-! $3()&3/! *%! *.3'*! &-)#)&'-! *'.93*/! )#! *23!

&3.()W! ?'/! 3W5-%.3$! <+! 4%$3-)#9! 2+53.*23.4)'! )#! U[! 5'*)3#*/! )45-'#*3$! 6%.! >;C!

<.'&2+*23.'5+!'*!,HBIQ! !7'*)3#*/!?3.3! )45-'#*3$!?)*2! *'#$34!'#$! .)#9!%.! *'#$34!'#$!

&+-)#$3.!<.'&2+*23.'5+!'55-)&'*%./!?)*2!'#!'$$)*)%#'-!S!b!\!)#*3./*)*)'-!&'*23*3./!)45-'#*3$!

6%.!3W*3#$3$!.'$)'*)%#!&%(3.'93!%6!*23!*'.93*!(%-043Q!!F%#3!%6!*23!5'*)3#*/!?)*2!('9)#'-!

&+-)#$3.!)45-'#*/!/3-3&*3$!6%.!'#'-+/)/!2'$!('9)#'-!?'--!)#(%-(343#*Q!!H'*23*3.!5%/)*)%#/!

'-%#9!?)*2!*23!&%#*%0.3$!&-)#)&'-!*'.93*!(%-043!eH1Nf!6%.!.'$)'*)%#O!.3&*04O!'#$!<-'$$3.!

?3.3! )45%.*3$! )#*%! *23! HE8BEJ!4%$3-! '/! $3/&.)<3$! 5.3()%0/-+Q! ! 7'*)3#*/! U^! '#$! U[!

0#$3.?3#*!2+53.*23.4)'!*.3'*43#*!'/!5'.*!%6!'!72'/3!A!&-)#)&'-!*.)'-Q!!A#!*23/3!5'*)3#*/O!'!

2+53.*23.4)'!*'.93*!(%-043!e>1Nf!?'/!$36)#3$!<'/3$!%#!*23!*04%.!-%&'*)%#!'#$!0/3$!'/!

*23!*'.93*!)#!2+53.*23.4)'!/)40-'*)%#/Q!!A#!*23!%*23.!US!5'*)3#*/O!*23!H1NO!?2)&2!)/!-'.93.!

*2'#! *23! *04%.! (%-043O! ?'/! 0/3$! '/! *23! *'.93*! )#! *23! *23.4'-! 4%$3-Q! ! A#! %.$3.! *%!

/*'#$'.$)X3! *23!5'*)3#*!4%$3-/! 6%.! &%45'.)/%#!%6! '#90-'.! *3453.'*0.3!$)/*.)<0*)%#/O! *23!

6)./*! S! &4! %6! *23! H1N! ?'/! 0/3$Q! ! 12)/! )/! *+5)&'--+! ?23.3! *23! 2+5%W)&! *04%.! &%.3! )/!

-%&'*3$!*2'*!)/!*23!/)*3!%6!.'$)%R.3/)/*'#&3!'#$!.3&0..3#&3!g^_O!a`O!a\hQ!!I%.!3'&2!5'*)3#*O!

*23! 6%--%?)#9! )*3.'*)(3! '55.%'&2! *%! 93#3.'*)#9! *23.4'-! *.3'*43#*! 5-'#/!?'/! *'V3#:! Uf! '!

&%4<)#'*)%#!%6! *23!3#$%&'()*+!'#$! )#*3./*)*)'-!$3()&3/!?3.3!4%$3-3$! )#! *23!5%/)*)%#/!%6!

<.'&2+*23.'5+!&'*23*3./!?)*2!-3#9*2O!)#/3.*)%#!$35*2O!/3&*%.)#9O!'#$!%.)3#*'*)%#!/3-3&*3$!1#

.(!%(!O! Sf! D! *3453.'*0.3R<'/3$! &%#/*.')#3$! %5*)4)X'*)%#! ?'/! 53.6%.43$! *%! 4'W)4)X3!

&%(3.'93!%6!*23!*'.93*!(%-043!?)*2!5.3/&.)<3$!-)4)*/!%#!14'WO!1.3&*04O!'#$!1<-'$$3.O!^f!123!



]]!

1_TO!%.!*3453.'*0.3!3W&33$3$!<+!_Tk!%6!*23!*'.93*!(%-043O!?'/!&%450*3$O![f!0-*.'/%0#$!

$3()&3! 5%/)*)%#/O! -3#9*2O! '#$! /3&*%.)#9! ?3.3! 4%$)6)3$! *%! )45.%(3! &%(3.'93O! `f!

%5*)4)X'*)%#!?'/!.3R.0#O!1_T!.3R&%450*3$O!$3()&3!5'.'43*3./!&2'#93$O!'#$!/%!%#!0#*)-!1_T!

&%0-$!#%!-%#93.!<3!)45.%(3$Q!!12)/!5.%&3$0.3!?'/!6)./*!53.6%.43$!0/)#9!'!53.60/)%#!%6!U!

V9!4
R^
!/
RU
!*%!$3*3.4)#3!5%?3.!-3(3-/!753.Uv5*!*2'*!.3/0-*3$!)#!*23!<3/*!*23.4'-!&%(3.'93!%6!

*23! *'.93*! (%-043Q! ! D! 5%?3.! %5*)4)X'*)%#! ?'/! *23#! 53.6%.43$! 0/)#9! *2)/! )45-'#*!

&%#6)90.'*)%#! *%! $3*3.4)#3! *23! *23.4'-! &%(3.'93! '&2)3(3$! '*! ^! V9! 4
R^
! /
RU
! ?)*2%0*!

&2'#9)#9! *23! )45-'#*Q! !H2'#93/! )#! $3()&3! 5-'&343#*O! -3#9*2O! '#$! /3&*%.)#9!?3.3!4'$3!

'#$!5%?3.!('-03/!%5*)4)X3$!)#!%.$3.!*%!'**345*!*%!)45.%(3!*23!*23.4'-!&%(3.'93!'*!^!V9!

4
R^
!/
RU
!53.60/)%#Q!!I%.!/3-3&*!5'*)3#*/O!'!*.'#/)3#*!/)40-'*)%#!?'/!.0#!*%!$3*3.4)#3!*23.4'-!

$%/3!$3-)(3.+!*%!*23!*'.93*!(%-043Q!!7%?3.!?'/!$3&.3'/3$!6.%4!^Tk!'<%(3!*23!%5*)4)X3$!

-3(3-!$%?#!*%!753.Uv5*!*%!'&2)3(3!'!.'45R05!*%!/*3'$+R/*'*3!?)*2!4)#)4'-!%(3./2%%*!'*!UTR

U`!4)#0*3/! 6%--%?3$! <+! \T! b! \`!4)#0*3/! %6! /*3'$+R/*'*3! 2+53.*23.4)'! 6%.! '! ]`R4)#0*3!

*%*'-! /)40-'*)%#! *)43Q! !13453.'*0.3!&%#/*.')#*/!0/3$! )#!5'*)3#*R/53&)6)&! /)40-'*)%#/!'.3:!

301*!i![]cHO!3()4'@0!i![UQ`cHO!'#$!36=199)(!i![SQ`cHQ!!123!*3453.'*0.3!-)4)*/!6%.!%.9'#/!'*!

.)/V!'.3!<'/3$!%#!*23.4'-!$'4'93!*2.3/2%-$/!6.%4!)*#$!$%!'#$!!"#$!$%!$'*'!g]O!UTO!\UhQ!

!

MUM!!! P3/0-*/!

MUMUA! P390-'.!B45-'#*!E5'&)#9!

123!(%-043!%6!*)//03!*2'*!&%0-$!<3!63'/)<-+!23'*3$!<+!'!&%4<)#'*)%#!%6!^R3-343#*O!

0#/3&*%.3$!)#*3./*)*)'-!$3()&3/!'-%#3!)#!*23!)45-'#*!&%#6)90.'*)%#/!/2%?#!)#!I)9Q![QU'R9!*%!

d[UcH!)#!0*3.)#3!*)//03!?)*2!U!V9!4
R^
!/
RU
!53.60/)%#!)/!^U!b!SST!&4

^
Q!!D!/)#9-3!)#*3./*)*)'-!

$3()&3!23'*3$!d[UcH!%(3.!'!^Q\!&4!$)'43*3.!?2)-3!\!$3()&3/!'/!&%#6)90.3$!'/!)#!I)9Q![QU6!!



]a!

!

e'f!! e<f!! !

e&f!! ! ! e$f!! !

e3f!! ! ! ! e6f!! !

e9f!! ! e2f!! !

!

IAMQ! [QS:! "W*3#*! %6! [UcH! &%#*%0.! /2%?#! 6%.! /3-3&*! )45-'#*! 93%43*.)3/!?)*2! $).3&*)%#'-!

)#*3./*)*)'-!'#$!3#$%&'()*+!$3()&3/!'*!^!V9!4
R^
!/
RU
!%.!U!V9!4

R^
!/
RU
!<-%%$!53.60/)%#Q!

!



]_!

23'*3$!d[UcH!%(3.! _Q[! &4! )#!?)$*2Q! !@23#!UaTc! /3&*%.3$!$3()&3/!?3.3! 345-%+3$O! *23!

*)//03! (%-043!d[UcH! 6%.! U! b! \! )#*3./*)*)'-! $3()&3/!?'/! .3$0&3$! *%! U^! b! UU\! &4
^
Q! ! 123!

23'*)#9! 5'**3.#! 6%.! $).3&*)%#'-! $3()&3/! ?'/! *)92*-+! &%#*.%--3$! *%! *23! $3()&3! /5'&)#9j! S!

$).3&*)%#'-!$3()&3/!/5'&3$!'*!^!&4!eI)9Q![QU<f!23'*3$!d[UcH!%(3.!'!23)92*!%6!^QS!&4!'#$!\!

$).3&*)%#'-!$3()&3/!/5'&3$!'*!^!&4!eI)9Q![QU6f!23'*3$!d[UcH!%(3.!'!?)$*2!%6!]QT!&4Q!!D*!^!

V9!4
R^
!/
RU
!<-%%$!53.60/)%#O!*)//03!(%-043/!d[UcH!6%.!0#/3&*%.3$!$3()&3/!/2.'#V!*%!U\!b!

U^U!&4
^
O!'!/)#9-3!'55-)&'*%.!23'*3$!d[UcH!%(3.!'!SQ\!&4!$)'43*3.O!'#$!\!$3()&3/!23'*3$!

d[UcH!%(3.!'!aQ\!&4!?)$*2Q!!I%.!U!b!\!/3&*%.3$!$3()&3/!'*!^!V9!4
R^
!/
RU
!<-%%$!53.60/)%#O!

*23!*23.'530*)&!23'*)#9!(%-043/!?3.3!]!b!]\!&4
^
Q!!D/!/2%?#!)#!I)9Q![QSO!*23!*3453.'*0.3!

3-3('*)%#! <3*?33#! $).3&*)%#'-! )#*3./*)*)'-! $3()&3/! /5'&3$! '*! ^! &4!?3.3! 2)92-+! .%<0/*! *%!

53.60/)%#!&2'#93/!e9)(3#!)#&.3'/3$!5%?3.!*%!.3'&2!*23!/'43!14'Wfj!S!$).3&*)%#'-!$3()&3/!

23'*3$!d[UcH!%(3.!^QS!&4!23)92*!'*!U!'#$!^!V9!4
R^
!/
RU
!<-%%$!53.60/)%#O!?2)-3!\!$).3&*)%#'-!

$3()&3/!)#!'!.3&*'#90-'.!&%#6)90.'*)%#!eI)9Q![QU6f!23'*3$!d[UcH!%(3.!'!\Qa!&4!?)$*2!'*!^!

V9!4
R^
!/
RU
!53.60/)%#!'#$!]QT!&4!'*!U!V9!4

R^
!/
RU
!53.60/)%#Q!!D#!3W&35*)%#!)/!*23!23W'9%#'-!

)45-'#*!&%#6)90.'*)%#!eI)9Q![QU9fO!)#!?2)&2!'!5%.*)%#!%6!*)//03!'*!*23!&3#*3.!%6!*23!)45-'#*!

6')-/!*%!.3'&2![UcH!?)*2!/3&*%.3$!%.!0#/3&*%.3$!$3()&3/!'*!^!V9!4
R^
!/
RU
O!9)(3#!*23!)45%/3$!

-)4)*!%6!14'W!i![]cHQ!

123!3#$%&'()*+!*'#$34!?'/!'<-3!*%!23'*!-'.93.!(%-043/!?)*2!'!9)(3#!14'W!*2'#!*23!

)#*3./*)*)'-!$3()&3O!'#$!)#*3./*)*)'-!$3()&3/!&%0-$!<3!/*.'*39)&'--+!345-%+3$!*%!'0943#*!*23!

-'*3.'-!*23.4'-!&%(3.'93Q!!D*!U!V9!4
R^
!/
RU
!<-%%$!53.60/)%#O!'!^R3-343#*O!0#/3&*%.3$!*'#$34!

23'*3$! d[UcH! %(3.! '! [Q\! &4! $)'43*3.! '#$! `U! &4
^
! (%-043! &%45'.3$! *%! '! ^R3-343#*!

)#*3./*)*)'-O!?2)&2!23'*3$!d[UcH!%(3.!'!^Q\!&4!$)'43*3.!'#$!^U!&4
^
!(%-043Q!!D*!^!V9!4

R^
!

/
RU
!53.60/)%#O! *23!.3-'*)(3!$)663.3#&3!?'/!9.3'*3.O!?)*2!*23!*'#$34!23'*)#9!d[UcH!%(3.!'!



aT!

^Qa! &4! $)'43*3.! '#$! ^U! &4
^
! (%-043! '#$! *23! )#*3./*)*)'-! 23'*)#9! d[UcH! %(3.! '! SQ\! &4!

$)'43*3.! '#$!U\! &4
^
!(%-043Q! !123!<)R/3&*%.3$! eS!UaTcf! *'#$34!'55-)&'*%.! '-/%!23'*3$!

d[UcH!*%!'!4'W)404![Q\!&4!$)'43*3.O!<0*! *23![UcH!&%#*%0.!?'/!.3$0&3$!*%!^Qa!&4!)#!

$)'43*3.!$03!*%!*23!5.3/3#&3!%6!*23!^Tc!'&%0/*)&!$3'$!X%#3!<3*?33#!/3&*%./Q!!12)/!.3$0&3$!

*23!*)//03!(%-043!d[UcH!6%.!'!^!3-343#*!*'#$34!$3()&3!6.%4!`U!*%![\!&4
^
Q!!123!*'#$34!

$3()&3!'--%?3$!6%.! -'.93!23'*)#9!X%#3/! *%!<3!&.3'*3$!?)*2!63?!'55-)&'*%./j!0/)#9!%#-+!S!

)#*3./*)*)'-!$3()&3/!/5'&3$!'*![!&4!-'*3.'--+!*%!'#!0#/3&*%.3$!*'#$34!eI)9Q![QUZfO!*23![UcH!

&%#*%0.!)/!UU!&4!)#!$)'43*3.!'#$!U[U!&4
^
!)#!(%-043Q!!,/)#9![!)#*3./*)*)'-!'55-)&'*%./!'/!)#!

I)9Q![QU4O!*23!*)//03!(%-043!d[UcH!?'/!)#&.3'/3$!%#-+!*%!U`T!&4
^
Q!!123!23'*)#9!X%#3!&'#!

'9')#! <3! *)92*-+! &%#*.%--3$! <+! 0/)#9! $).3&*)%#'-! '55-)&'*%./j! ?)*2! '! *'#$34! '#$! S!

)#*3./*)*)'-! $3()&3/! eI)9Q! [QUZfO! *23!?)$*2! %6! *23! [UcH! &%#*%0.!?'/! ]Qa! &4! *%! '#! %(3.'--!

'55-)&'*%.!/5'&)#9!%6!a!&4Q!!D-*2%092!-'.93O!*)92*-+!&%#*.%--3$!23'*)#9!(%-043/!&%0-$!<3!

&%(3.3$! <+! 0/)#9! $).3&*)%#'-! )#*3./*)*)'-! $3()&3/! /5'&3$! '*! [! &4! 6.%4! '! *'#$34O! /%43!

/&'--%5)#9!%6!23'*)#9!(%-043/!%&&0..3$!'*!'!2)923.!53.60/)%#!%6!^!V9!4
R^
!/
RU
!eI)9Q![QSf!'#$!

)/!5'.*)&0-'.-+!5.%#%0#&3$!?)*2!0#/3&*%.3$!$3()&3/!)#!I)9Q![QU)RZQ! !12)/!&'#!<3!4)*)9'*3$!

<+!&-%/3.!/5'&)#9!%.!345-%+)#9!4%.3!$3()&3/!6%.!23'*)#9Q!

7%?3.! -3(3-/! 6%.! 4'W)4'-! *23.4'-! &%(3.'93! ?)*2! 14'W! n! []cH! ('.)3$! ?)*2!

'55-)&'*%.!*+53!'#$!)45-'#*!&%#6)90.'*)%#Q!!D/!/2%?#!)#!I)9Q![Q^O!*23!5%?3.!-3(3-!6%.!*23!

S!UaTc!*'#$34!*%!'&2)3(3!4'W)4'-!*23.4'-!&%(3.'93!?'/!#3'.-+!&%#/*'#*O!.'#9)#9!6.%4!

UQ``! b! UQaT!@! &4
RS
! '*! U! V9!4

R^
! /
RU
! 53.60/)%#! '#$! SQSS! b! SQ^]!@! &4

RS
! '*! ^! V9!4

R^
! /
RU
!

53.60/)%#!?23*23.!%.!#%*!)*!?'/!0/3$!?)*2!$).3&*)%#'-!)#*3./*)*)'-!$3()&3/Q!!12)/!)#$)&'*3/!

*2'*!*23.3!?'/!-)**-3!&%05-)#9!%6!*23!)#*3./*)*)'-!$3()&3/!?)*2!*23!*'#$34!)#!&%#*.)<0*)#9!*%!!



aU!

!

!

IAMQ![Q^:!7%?3.!('-03/!753.U!'#$!753.^!0/3$!*%!5.%$0&3!4'W)4'-!*)//03!(%-043!d![UcH!6%.!

*23!.390-'.!)45-'#*!93%43*.)3/!)#!1'<-3![QUQ!

!

!

*23!4'W)404! *3453.'*0.3! 3-3('*)%#Q! ! A*! '-/%! .35.3/3#*3$! '! #3'.-+! &%#/*'#*! )#&.3'/3! )#!

5%?3.!%6!^[!b![^k!6.%4!U!*%!^!V9!4
R^
!/
RU!
53.60/)%#Q!!123!UaTc!)#*3./*)*)'-!$3()&3/O!?23#!

0/3$! ?)*2! *23! S!UaTc! *'#$34O! 2'$! /)4)-'.! 5%?3.! -3(3-/! eUQ^a! b! UQ\\! @! &4
RS
f! 6%.!

4'W)404!*23.4'-!&%(3.'93!.39'.$-3//!%6!*23!#04<3.!%6!$3()&3/!0/3$!'*!U!V9!4
R^
!/
RU
O!<0*!

'*!^!V9!4
R^
!/
RU
!53.60/)%#!*23.3!?'/!4%.3!('.)'*)%#!)#!*23!5%?3.!('-03/O!?)*2!5%?3.!d^Q`!

@!&4
RS
!?)*2!U!%.!S! )#*3./*)*)'-! $3()&3/! '#$!i^!@!&4

RS
!?)*2![! )#*3./*)*)'-! $3()&3/Q! !123!



aS!

)#&.3'/3!)#!5%?3.!-3(3-/!%6!^a!b!]Tk!6.%4!U!*%!^!V9!4
R^
!/
RU
!6%.!*23!)#*3./*)*)'-!$3()&3/!?'/!

4%.3!5.%#%0#&3$!'#$!('.)'<-3!*2'#!6%.! *23!*'#$34Q! !123!)#*3./*)*)'-!$3()&3/O!?23#!0/3$!

'-%#3O!.3G0).3$!-3//!5%?3.!*%!'&2)3(3!*23.4'-!&%(3.'93!%6!-'.93.!(%-043/!'/!*23!#04<3.!

%6!)45-'#*3$!$3()&3/!)#&.3'/3/O!<0*!*23.3!?'/!'!-)4)*!*%!*23!.3$0&*)%#!)#!5%?3.!*2'*!?'/!

%</3.(3$Q! !I%.!$).3&*)%#'-!$3()&3/!'*!U!V9!4
R^
! /
RU
O! *23!'(3.'93!5%?3.! -3(3-/! 6%.!%5*)4'-!

*23.4'-!&%(3.'93!$3&.3'/3$!6.%4!^Q^U!*%!SQ^T!@!&4
RS
!6.%4!U!*%![!'55-)&'*%./!<0*!%#-+!*%!

SQST!@!&4
RS
!6%.!\!'55-)&'*%./Q!!D*!^!V9!4

R^
!/
RU
O!*23!5%?3.!-3(3-/!$3&.3'/3$!6.%4!^Q_`!*%!

^Q[U!@! &4
RS
! 6.%4! U! *%! [! '55-)&'*%./! <0*! %#-+! *%! ^Q^`!@! &4

RS
! 6%.! \! '55-)&'*%./Q! ! 123!

.3-'*)(3! $)663.3#&3! <3*?33#! 5%?3.! -3(3-/! '*! ^! '#$! U! V9! 4
R^
! /
RU
! )#&.3'/3$! ?)*2! '#!

)#&.3'/)#9!#04<3.!%6!'55-)&'*%./O!'/!?3--O!?)*2!U_k!2)923.!5%?3.!?)*2!U!'55-)&'*%.O!^Tk!

2)923.!5%?3.!?)*2![!'55-)&'*%./O!'#$!`Sk!2)923.!5%?3.!?)*2!\!'55-)&'*%./Q!

73.60/)%#! *2'*! $)663./! 6.%4! *23! 5-'##3$! ('-03! 2'$! '! 5.%4)#3#*! 3663&*! %#!

*3453.'*0.3!$)/*.)<0*)%#/!)#!*)//03!e1'<-3![QSfQ!!A6!*23!5-'##3$!5%?3.!-3(3-/!753.^!'.3!0/3$!

?)*2!U!V9!4
R^
!/
RU
!53.60/)%#O!*23!23'*)#9!(%-043/!)#&.3'/3$!6.%4!'!.'#93!%6!^U!b!SST!&4

^
!

*%!'! .'#93!%6![`!b!^T`!&4
^
! e[`!b!UTSk!.)/3f!&%45'.3$! *%!23'*)#9!(%-043/!0/)#9!753.UQ!!

14'W!)#&.3'/3$!*%!`TQ`!b!`SQ_cHO!?2)&2!?%0-$!-)V3-+!-3'$!*%!*23.4'-!$3/*.0&*)%#!%6!*)//03!

gU[\RU[ahQ! ! 123! 3W*3#*! %6! %(3.R23'*)#9! )#&.3'/3$! ?)*2! '! 9.3'*3.! #04<3.! %6! )#*3./*)*)'-!

$3()&3/j! 14'W! ?'/! `TQ`cH! ?)*2! U! )#*3./*)*)'-! $3()&3! '-%#3O! `UQ\cH! ?)*2! S! $3()&3/O! '#$!

`SQacH!?)*2!\!$3()&3/Q! !12)/!?'/!$03! *%! *23!2)923.! .3-'*)(3!$)663.3#&3!<3*?33#!%5*)4'-!

5%?3.!-3(3-/!753.^!'#$!753.U!?)*2!'#!)#&.3'/)#9!#04<3.!%6!$3()&3/Q!!14'W!?'/!`UQ]c!6%.!*23!

*'#$34!'-%#3O!`SQUcH!6%.!*23!*'#$34!?)*2!U!)#*3./*)*)'-O!'#$!`SQ\cH!6%.!*23!*'#$34!?)*2![!

)#*3./*)*)'-Q! ! A6! 5%?3.! -3(3-/! 753.U! ?3.3! 0/3$! ?)*2! ^! V9! 4
R^
! /
RU
! 53.60/)%#O! *23! 23'*)#9!!

!!



a^!

1DLJ"![QS:!1)//03!(%-043/!d[UcH!e&4
^
f!?)*2!g14'W!ecHfh!6%.!&'/3/!?)*2!.390-'.!)45-'#*!

/5'&)#9Q!!14'W!n![]cH!)6!0#/53&)6)3$Q!!

! 7%F3.!('-03/!

! 753.A! 753.K! 753.K! 753.A! 753.A! 753.K!

! 73.60/)%#!X]9!4
DK
!/
DA
Y!

B45-'#*! A! A! K! K!
AQ!

1%45])#/!

KQ!

1%45])#/!

'! ^U! [`!g`TQ`h! U\! UT!g[[Q\h! S_!g[]Qah! U[!g[aQUh!

<! \`! UTU!g`UQ\h! ^a! U_!g[[QUh! \`!g[aQ]h! ^^!g[aQ[h!

$! U^a! STa!g`SQ_h! _T! [T!g[^Q^h! U\S!g`TQah! aa!g[]Q^h!

6! STT! ^T`!g`SQah! U^a! [`!g[^QTh! SS[!g`UQTh! USa!g[aQ\h!

2! `U! aS!g`UQ]h! ^U! Ua!g[^Q]h! `T!g[aQ^h! ^S!g[_Q\h!

)! aU! U^a!g`SQUh! `T! U_!g[^Q`h! ]^!g[aQ[h! [\!g[_Q\h!

Z! U[U! STa!g`SQ[h! ]]! ^]!g[^Q_h! U[^!g[_QUh! ]T!g[_Q]h!

4! U`T! ^T^!g`SQ\h! US[! U\!g[SQah! U[]!g[aQ^h! US[!g[\Qah!

!

!

(%-043/!$3&.3'/3$!6.%4!U\!b!U^a!&4
^
!*%!UT!b!UT_!&4

^
!e^a!b!a]k!$3&.3'/3f!&%45'.3$!*%!

23'*)#9!(%-043/!0/)#9!753.^O! *23.3!?3.3!9'5/!)#!*3453.'*0.3!d[UcH!<3*?33#!$3()&3/!6%.!

'--! 40-*)R'55-)&'*%.! )45-'#*! &%#6)90.'*)%#/O! '#$! 14'W! $3&.3'/3$! *%! [SQa! b!!

[[Q\cHQ!!D9')#O!*23!3W*3#*!%6!0#$3.R*.3'*43#*!/&'-3$!?)*2!*23!#04<3.!%6!'55-)&'*%./!$03!

*%! '#! )#&.3'/)#9! .3-'*)(3! $)663.3#&3! )#! *23! 5%?3.! -3(3-/! 753.U! '#$! 753.^O! ?)*2! '! 14'W! %6!

[[Q\cH!6%.!U! )#*3./*)*)'-!$3()&3O![[QUcH!6%.!S!$3()&3/O!'#$![^QTcH!6%.!\!$3()&3/Q! !@23#!

&%4<)#3$!?)*2!*23!*'#$34O!*2)/!.3-'*)%#/2)5!$)$!#%*!2%-$O!?)*2!'!14'W!%6![^Q]cH!6%.! *23!

*'#$34!'-%#3! )#&.3'/)#9! *%! [^Q_cH!?)*2! S! )#*3./*)*)'-! $3()&3/! '#$!$3&.3'/)#9! *%! [SQacH!

?)*2![!)#*3./*)*)'-!$3()&3/Q!

B5'*)'-! '#$! *3453.'*0.3R<'/3$!('.)'*)%#/! )#! 53.60/)%#!2'$! '!?)$3! .'#9)#9! 3663&*!

%#! *23.4'-! 5.%6)-3/Q! !@23#! *23! %5*)4)X3$! 5%?3.! ('-03/! 753.U!?3.3! 345-%+3$! *%! 23'*! '!

&3#*.'-!\!&4!$)'43*3.!*04%.!'*!'!53.60/)%#!%6!^!V9!4
R^
!/
RU
!?)*2!*23!/0..%0#$)#9!*)//03!'*!U!

V9!4
R^
!/
RU
O!*23.3!?3.3!9'5/!)#!*23.4'-!&%(3.'93!d[UcH!<3*?33#!$3()&3/!)#!40-*)R)45-'#*!



a[!

&%#6)90.'*)%#/! /)4)-'.! *%! 2%4%93#3%0/! 53.60/)%#! %6! ^! V9! 4
R^
! /
RU
O! '-*2%092! 23'*)#9!

(%-043/!?3.3!UT!b!UT_!&4
^
!(/Q!UT!b![`!&4

^
!$03!*%!*23!3W*3#/)%#!%6!23'*)#9!)#*%!*23!-%?3.!

53.60/3$!*)//03!/0..%0#$)#9!*23!*04%.Q!!,/)#9!5%?3.!('-03/!753.^!*%!*.3'*!'!&3#*.'-!*04%.!

'*! U! V9! 4
R^
! /
RU
! ?)*2! *23! /0..%0#$)#9! *)//03! '*! ^! V9! 4

R^
! /
RU
! 53.60/)%#O! *23! 3W*3#*! %6!

%(3.23'*)#9!?'/!/)4)-'.!*%!'!2%4%93#3%0/!53.60/)%#!%6!U!V9!4
R^
!/
RU
O!?)*2!14'W!n!`TQ^cH!b!

`SQ^cH!(/Q!`TQ`cH!b!`SQ_cH!6%.!*23!2%4%93#3%0/!&'/3O!<0*!?)*2!/4'--3.!23'*)#9!(%-043/!

%6![S!b!U_[!&4
^
!(/Q![`!b!^T`!&4

^
!$03! *%! *23! .3$0&*)%#!%6! *23.4'-!53#3*.'*)%#! )#*%! *23!

/0..%0#$)#9!*)//03!'*!2)923.!53.60/)%#Q!!@23#!53.60/)%#!?'/!('.)3$!?)*2!*3453.'*0.3!'/!

53.!1%45V)#/!gSTThO!14'W!3W&33$3$![]cH!?)*2!'!<'/3!53.60/)%#!%6!<%*2!U!'#$!^!V9!4
R^
!/
RU
!

0/)#9! %5*)4)X3$! 5%?3./! 753.U! '#$! 753.^O! *23! 3W*3#*! *%! ?2)&2! ('.)3$! 9.3'*-+O! ?)*2! 14'W!

.'#9)#9!6.%4![]Q^cH!b!`UQTcHQ!!;3/5)*3!*23!('.)'*)%#!)#!14'WO!*23!*%*'-!23'*)#9!(%-043/!

d[UcH! ?3.3! /)4)-'.! 6%.! *23! 0#)6%.4! 53.60/)%#! '#$! *3453.'*0.3R$353#$3#*! 53.60/)%#!

&'/3/j!'--!23'*)#9!(%-043/!?3.3!?)*2)#!U]k!%6!3'&2!%*23.!'#$!4%/*!?3.3!?)*2)#!^kQ!

MUMUH! 7'*)3#*DE53&)6)&!\5*)4)R'*)%#!

! H%#*.%-! %6! 3#3.9+! $3-)(3.+!?'/! *'#*'4%0#*! *%! *23! '<)-)*+! *%!5.%()$3! *23.'530*)&!

*23.4'-!&%(3.'93!%6!*23!H1N!?)*2%0*!3W&3//)(3!23'*)#9!%6!*23!.3&*04!'#$!<-'$$3.Q!!123!

0/3! %6! /3&*%.3$! )#*3./*)*)'-! '#$! <)R/3&*%.3$! 3#$%&3.()&'-! $3()&3/! '--%?3$! 6%.! )#&.3'/3$!

*3453.'*0.3! 3-3('*)%#! )#! *23! H1N!?)*2)#! *23! 9)(3#! *3453.'*0.3! &%#/*.')#*/! 6%.! %(3.'--!

14'WO!1.3&*04O!'#$!1<-'$$3.!)#!#3'.-+!'--!5'*)3#*/Q!!123!0/3!%6!/3&*%.3$!'55-)&'*%./!*%!5.%()$3!

*23.'530*)&! &%(3.'93! %6! &-)#)&'-! *'.93*/! )/! $34%#/*.'*3$! )#! I)9Q! [Q[Q! ! 123! <)R$).3&*)%#'-!

*'#$34!&'#!<3!0/3$! *%!3W*3#$!23'*)#9! -'*3.'--+!?)*2! *23! )#*3.R/3&*%.!'&%0/*)&!$3'$!X%#3!

%.)3#*3$!*%!-)4)*!*3453.'*0.3!.)/3!)#!*23!.3&*04!'#$!<-'$$3.!5%/*3.)%.!'#$!'#*3.)%.!*%!*23!!



a`!

e'f!! !!!!!!!!!e<f!! !

e&f!! !!!!!!!!!e$f!! !

!

IAMQ![Q[:!7'*)3#*R/53&)6)&!%5*)4)X'*)%#!.3/0-*/!$34%#/*.'*)#9!*23.4'-!&%(3.'93!%6!&-)#)&'-!

*'.93*! (%-043/! <+! e'f! '! /)#9-3! S!UaTc! 3#$%&'()*+! '55-)&'*%.! 0/)#9! '! $3'$! X%#3! *%!

4)#)4)X3! .3&*'-! 23'*)#9O! e<f! '! S!UaTc! 3#$%&'()*+! '55-)&'*%.! ?)*2! *?%! $).3&*)%#'-!

)#*3./*)*)'-! '55-)&'*%./! *%! 3W*3#$! 23'*)#9! -'*3.'--+O! e&f! 6%0.! $).3&*)%#'-! )#*3./*)*)'-!

'55-)&'*%./!*.3'*)#9!'!*'.93*!)#!&-%/3!5.%W)4)*+!*%!*23!.3&*04!'#$!<-'$$3.O!'#$!e$f!'!UaTc!

$).3&*)%#'-!3#$%&'()*+!$3()&3!?)*2! *?%!0#/3&*%.3$! )#*3./*)*)'-!'55-)&'*%./!e73.60/)%#!n!U!

V9!4
R^
!/
RU
fQ!

!

!

*'.93*!eI)9Q![Q['O<f!%.!*%!*.3'*!'#!3&&3#*.)&!*'.93*!eI)9Q![Q[$fQ!!B3&*%.3$!)#*3./*)*)'-!$3()&3/!

&'#!<3!0/3$!*%!3W*3#$!-'*3.'-!23'*)#9!<+!*23!<)R$).3&*)%#'-!*'#$34!?)*2%0*!)#&.3'/)#9!14'W!

eI)9Q![Q[<f!%.O!?23#!)#!&-%/3!5.%W)4)*+!*%!%.9'#/!'*!.)/V!&'#!$).3&*!3#3.9+!)#*%!*23!*'.93*!

*%!5.%*3&*!*23/3!/*.0&*0.3/!eI)9Q![Q[&fQ!

!"#$" !"#$"

!"#$" !"#$"

&,c("

%)c("

%&c("

%!c("



a\!

123.4'-! &%(3.'93! '/! $36)#3$!<+!1_T! 6%.! '--! 5'*)3#*/! )/! /2%?#! )#!I)9Q! [Q`Q! !D*! '!

53.60/)%#!%6!U!V9!4
R^
!/
RU
O!*23!1_T!.'#93$!6.%4![TQ^!b![SQ]cH!'#$!UT!%0*!%6!U[!5'*)3#*/!2'$!

1_T!"![UcHQ!!D#!3#$%&3.()&'-!'55-)&'*%.!?'/!0/3$!)#!UT!%0*!%6!U[!5'*)3#*/!'#$!)#!'--!&'/3/!

'! <)R$).3&*)%#'-! eS!UaTcf! '55-)&'*%.! .3/0-*3$! )#! )45.%(3$! 1_T! &%45'.3$! *%! '! ^\Tc!

'55-)&'*%.Q! ! T! b! [! )#*3./*)*)'-! '55-)&'*%./! ?)*2! U! b! ^! 3-343#*/! '#$! UaTO! S]TO! %.! ^\Tc!

$).3&*)()*+! ?3.3! 345-%+3$! ?)*2! UU! %0*! %6! U[! 5'*)3#*/! 0/)#9! '*! -3'/*! S! )#*3./*)*)'-!

'55-)&'*%./Q! !@23#! '! 53.60/)%#! %6! ^! V9!4
R^
! /
RU
! ?'/! '55-)3$O! *23! )45-'#*! &%#6)90.'*)%#!

0#&2'#93$O!'#$!5%?3.!('-03/!.3R%5*)4)X3$O!1_T!.'#93$!6.%4!^_QU!b![UQ]cH!?)*2!`!%0*!%6!

U[! 5'*)3#*/! '<%(3! [UcH! '#$! \! %0*! %6! U[! 5'*)3#*/! '*! %.! <3-%?! [TcHQ! ! A#! a! 5'*)3#*/O! *23!

)45-'#*!&%#6)90.'*)%#!0/3$!'*!'!53.60/)%#!%6!U!V9!4
R^
!/
RU
!'-/%!.3/0-*3$!)#!*23!2)923/*!1_T!'*!

'!53.60/)%#!%6!^!V9!4
R^
!/
RU
!&%45'.3$!*%!%*23.!&%#6)90.'*)%#/!*3/*3$Q!!I%.!*23/3!5'*)3#*/O!*23!

1_T!'*!^!V9!4
R^
!/
RU
!.'#93$!6.%4!^_QU!b![UQ]cH!?)*2!`!%0*!%6!*23/3!a!5'*)3#*/!d![UcHQ!!I%.!

*23!%*23.!\!5'*)3#*/O!<+!&2'#9)#9!*23!)45-'#*!&%#6)90.'*)%#!6.%4!*23!&%#6)90.'*)%#!0/3$!'*!

'!53.60/)%#!%6!U!V9!4
R^
!/
RU
O!*23!1_T!?'/!)45.%(3$!<+!TQ[!b!UQTcH!6.%4!^_QS!b![TQ]cH!*%!

^_Q\!b![TQ_cH!'*!^!V9!4
R^
!/
RU
!53.60/)%#Q!!!

"(3#!?23#! *23! )45-'#*! &%#6)90.'*)%#! $)$! #%*! &2'#93O! *23! #'*0.3! %6! *23! 23'*)#9!

5'**3.#! $)$! &2'#93O! '#$! *23! -)4)*)#9! 6'&*%.! )#! 23'*)#9! $)663.3$! 6.%4! U! *%! ^! V9! 4
R^
! /
RU
!

53.60/)%#! e1'<-3! [Q^fQ!N)%-'*)%#! %6! *23! 14'W! &%#/*.')#*! -)4)*3$! *23! '<)-)*+! *%! 23'*! 6%.! ^!

5'*)3#*/!'*!U!V9!4
R^
!/
RU
!'#$!`!5'*)3#*/!'*!^!V9!4

R^
!/
RU
Q! !123!1.3&*04!&%#/*.')#*! -)4)*3$! *23!

'<)-)*+!*%!23'*!*23!H1N!)#!^!5'*)3#*/!'*!U!V9!4
R^
!/
RU
!53.60/)%#!'#$!)#!T!5'*)3#*/!'*!^!V9!4

R^
!

/
RU
Q!!123!1<-'$$3.!&%#/*.')#*!-)4)*3$!*23!'<)-)*+!*%!23'*!)#!S!5'*)3#*/!'*!<%*2!U!'#$!^!V9!4

R^
!/
R

U
Q!!123!14'W!)#&.3'/3$!%.!.34')#3$!#3'.-+!0#&2'#93$!)#!'--!%6!*23/3!5'*)3#*/!6.%4!U!*%!^!

V9!4
R^
!/
RU
Q!!!



a]!

!

!

IAMQ![Q`:!1_T!('-03/!6%.!'--!5'*)3#*!&'/3/!&%#/)$3.3$!6%.! *3453.'*0.3R<'/3$!%5*)4)X'*)%#Q!!

123!%5*)4'-!.3/0-*!'*!U!V9!4
R^
!/
RU
!)/!&%45'.3$!*%!*23!/'43!&%#6)90.'*)%#!%5*)4)X3$!'*!^!V9!

4
R^
!/
RU
!'-%#9!?)*2!*23!&%#6)90.'*)%#!*2'*!.3/0-*3$!)#!*23!2)923/*!1_TQ!

!

!

I%.! *23! 5'*)3#*/! )#!?2)&2! #%! &2'#93! )#! )45-'#*! &%#6)90.'*)%#!?'/! #3&3//'.+! *%!

%5*)4'--+!$3-)(3.!23'*)#9!'*!'!2)923.!53.60/)%#!-3(3-O!%#-+!*23!5%?3.!%6!*23!$3()&3/!#33$/!

*%!<3!)#&.3'/3$j!'!&%45'.)/%#!%6!5%?3.!('-03/!0/3$!*%!5.%$0&3!5-'#/!6%.!*23/3!5'*)3#*/!)/!

4'$3! )#!I)9Q![Q\Q! !D*!U!V9!4
R^
!/
RU
!53.60/)%#O!5%?3.! -3(3-/! 6%.! *23!3#$%&'()*+!'55-)&'*%.!

.'#93$!6.%4!UQT_!b!UQ``!@!&4
RS
!'#$!'*!^!V9!4

R^
!/
RU
!6.%4!UQ[]!b!SQS\!@!&4

RS
Q!!I%.![!%0*!%6!!

!



aa!

1DLJ"![Q^:!123.4'-!$3/&.)5*%./!6%.!*23!a!5'*)3#*/!?)*2!*23!/'43!)45-'#*!&%#6)90.'*)%#!'*!

U!'#$!^!V9!4
R^
!/
RU
!53.60/)%#Q!!123.4'-!$%/3!('-03/!6.%4!*.'#/)3#*!/)40-'*)%#/!6%.!5'*)3#*/!

`O!]O!'#$!a!'.3!/2%?#!'/!e"8[^cHfQ!

!

! ! ! 1S^!!X_>Y! 14'L!!X_>Y! 1.3&*04!!X_>Y! 1=-'$$3.!X_>Y!

! B#*3./*)*)'-! >1`! 73.60/)%#!X]9!4
DK
!/
DA
Y!

7*!a! $).3&*)()*+!X_Y! X&4
K
Y! A! K! A! K! A! K! A! K!

U! ! U^QT! [UQ]! [UQS! [`Q_! []QU! [UQ\! [TQ\! [UQ_! [TQ]!

S! UaTO!UaT! S^Q[! [UQT! [TQ_! [`Q^! [\Q`! [UQS! [TQ[! [SQ`! [SQ`!

`!
^\TO!^\TO!

^\T!
U\Q^!

[UQ]!

eUTQTf!
[UQ\! [`Q[! []QU! [UQ\! [UQ^! [UQ^! ^]!

]!
S]TO!S]TO!

^\T!
S^Q]!

[UQ[!

e]Qaf!
[UQS! [[Q`! [\QS! [UQU! [TQS! [SQ`! [SQ\!

a! UaTO!UaT! U\Q^!
[TQa!

eSQ\f!
[TQ^! [`Q[! []QT! [UQ`! [TQ_! [SQS! [SQT!

_!
S]TO!UaTO!

UaTO!S]T!
UTQU! [UQ^! [UQT! []QU! []QT! [TQ_! [UQS! [SQT! [TQ^!

UT!
^\TO!S]TO!

S]TO!^\T!
`aQT! [TQ[! ^_QU! []QT! []QU! [UQS! [TQ^! ^_QS! ^]Q_!

U^!
^\TO!^\TO!

S]T!
\Q^! [SQ\! [UQ]! []QU! []QU! ^]Qa! ^]Q^! [SQS! [TQa!

!

!

`!%6!*23/3!5'*)3#*/!*23!5%?3.!/&'-3$!(3.+!&-%/3-+!6.%4!U!*%!^!V9!4
R^
!/
RU
!53.60/)%#O!?)*2!'!

[^!b![]k!)#&.3'/3Q!!7'*)3#*!_!2'$!%#-+!'!U]k!)#&.3'/3!)#!5%?3.!6.%4!U!*%!^!V9!4
R^
!/
RU
Q!!

123.3!?'/!4%.3! ('.)'*)%#! )#! *23! 5%?3.! /&'-)#9! %6! *23! )#*3./*)*)'-! $3()&3/O!?)*2! '55-)3$!

5%?3./!%6!UQU\!b!SQTT!@!&4
RS
!'*!U!V9!4

R^
!/
RU
!53.60/)%#!'#$!UQ`\!b!SQ`_!@!&4

RS
!'*!^!V9!4

R^
!

/
RU
!53.60/)%#O! 6%.!'!SS!b!]Uk!5%?3.! )#&.3'/3! 6.%4!U! *%!^!V9!4

R^
! /
RU
!53.60/)%#Q! !@)*2)#!

5'*)3#*/O!*23!5%?3.!-3(3-/!%6!)#*3./*)*)'-!$3()&3/!$)663.3$!<+!05!*%!TQ]!@!&4
RS
Q!

! 1.'#/)3#*!*23.4'-!/)40-'*)%#!?)*2!UTRU`!4)#0*3!5%?3.!.'45!'#$!]`!4)#0*3!*%*'-!

/)40-'*)%#! *)43! 5.%$0&3$! *23.4'-! $%/3! '&&040-'*)%#! )#! *23! *'.93*! /)4)-'.! *%! $%/3! *2'*!

?%0-$!<3!'&&.03$!'6*3.!'#!2%0.!'*!/*3'$+!/*'*3!*3453.'*0.3!('-03/Q!!D/!/2%?#!)#!1'<-3![Q^!

!!



a_!

!

!

!

IAMQ![Q\:!7%?3.!('-03/!0/3$!*%!&.3'*3!%5*)4'-!*.3'*43#*!5-'#/!)#!*2%/3!5'*)3#*/!)#!?2)&2!

*23! %5*)4'-! )45-'#*! &%#6)90.'*)%#! '*! ^! V9! 4
R^
! /
RU
! ?'/! *23! /'43! '/! *23! %5*)4'-!

&%#6)90.'*)%#! '*! U! V9! 4
R^
! /
RU
Q! ! 123! .'#93! )#! 5%?3.! ('-03/! 6%.! )#*3./*)*)'-! $3()&3/! )/!

)#$)&'*3$!<+!*23!/+4<%-/!#!'#$!$!&%##3&*3$!?)*2!-)#3/Q!

!

!

6%.! ^! 5'*)3#*/O! *23! *23.4'-! $%/3! 3W&33$3$! <+! _Tk! %6! 5%)#*/!?)*2)#! *23!H1N!?'/! UTQT!

"8[^cH!6%.!5'*)3#*!`O!]Qa!"8[^cH!6%.!5'*)3#*!]O!'#$!SQ\!"8[^cH!6%.!5'*)3#*!aQ!!123!*23.4'-!

$%/3!('-03/!6%.!U!2%0.!'*!*23!1_T!('-03/!6%.!*23/3!5'*)3#*/!?3.3!_Q_!"8[^cH!6%.!5'*)3#*!`O!

\Q`!"8[^cH!6%.!5'*)3#*!]O!'#$!SQa!"8[^cH!6%.!5'*)3#*!aQ!



_T!

!

MUT!!! ;)/&0//)%#!

H'*23*3.R<'/3$! 0-*.'/%0#$! $3()&3/! 2'(3! *23! '<)-)*+! *%! &.3'*3! 2)92-+! &%#6%.4'-!

23'*)#9! 5'**3.#/! <+! &%#*.%--)#9! *23.4'-! $3-)(3.+! )#! '#9-3! '#$! '-%#9! *23).! -3#9*2Q! ! A#!

&%4<)#'*)%#O! *23+! 2'(3! 5%*3#*)'-! *%! 3W*3#$! *23! (%-043! %6! *23.'530*)&! 23'*)#9! %(3.! '#!

)#$)()$0'-! $3()&3! '#$! &%453#/'*3! 6%.! 9'5/! )#! 23'*)#9! $03! *%! /3&*%.)#9! 0/3$! *%! &.3'*3!

$).3&*)%#'-!3#3.9+!$3-)(3.+Q!!123!)#6-03#&3!%6!$3()&3/!%#!3'&2!%*23.!'#$!%(3.'--!23'*)#9!

5'**3.#/!$353#$/!%#!$3()&3!/5'&)#9O!%.)3#*'*)%#O!'#$!*23!*)//03!3#().%#43#*!)#!?2)&2!*23+!

'.3!5-'&3$Q!!>3'*)#9!5'**3.#/!'.3!.3-'*)(3-+!/*.')92*6%.?'.$!6%.!'!.390-'.-+!/5'&3$O!5'.'--3-!

)45-'#*O!<0*!'.3!)#6-03#&3$!<+!*)//03!5.%53.*)3/O!5'.*)&0-'.-+!<-%%$!53.60/)%#O!?2)&2!&'#!

('.+!?)*2)#! *23! *04%.! '#$!?)*2! *3453.'*0.3Q! ! A#! &-)#)&'-! 2+53.*23.4)'! *.3'*43#*/O! )*! )/!

$3/).'<-3! *%! 345-%+! 5.3R3W)/*)#9! &'*23*3.! -%&'*)%#/! 0/3$! )#! >;C! <.'&2+*23.'5+! 6%.!

*23.4'-!$3-)(3.+!)#!%.$3.!*%!'(%)$!)#&.3'/3$!4%.<)$)*+!6.%4!*23!)#*.%$0&*)%#!%6!'$$)*)%#'-!

&'*23*3./Q!!123!'<)-)*+!%6!40-*)5-3!0-*.'/%0#$!$3()&3/!*%!23'*!'!5'*)3#*!*'.93*!(%-043!4'+!

<3! &%45.%4)/3$! <+! &'*23*3.! 5-'&343#*! *2'*! )/! )..390-'.-+! /5'&3$! '#$! #%#R5'.'--3-Q!!

123.'530*)&! 23'*)#9! %6! &-)#)&'-! *'.93*/! )/! 60.*23.! -)4)*3$! <+! '! $3/).3! *%! -)4)*!4'W)404!

*3453.'*0.3! 3-3('*)%#! '#$! *3453.'*0.3! )#! *23! .3&*04! '#$! <-'$$3.! )#! %.$3.! *%! '(%)$!

*23.4'-!*%W)&)*+Q!!123!4')#!%<Z3&*)(3!%6!*2)/!?%.V!?'/!*%!)#(3/*)9'*3!*23!53.6%.4'#&3!%6!

&'*23*3.R<'/3$! 0-*.'/%0#$! $3()&3/! 5-'&3$! )#!>;C! <.'&2+*23.'5+! &'*23*3./! )#! 5.%()$)#9!

*23.'530*)&! 23'*)#9! %6! &3.()&'-! *04%./Q! ! 13453.'*0.3R<'/3$! %5*)4)X'*)%#! ?'/! 0/3$! *%!

$3*3.4)#3! 5%?3.! -3(3-/! *2'*! '&2)3(3! *23! 2)923/*! 5%//)<-3! *23.4'-! &%(3.'93! %6! &-)#)&'-!

*'.93*/!6.%4!5'*)3#*/!?2)-3!/'*)/6+)#9!*3453.'*0.3!&%#/*.')#*/!<'/3$!%#!-)4)*)#9!*%W)&)*+Q!!

C390-'.-+! /5'&3$! )45-'#*/!?3.3! '#'-+X3$! *%! &2'.'&*3.)X3! 23'*)#9! (%-043/! *2'*!4'+! <3!



_U!

'&2)3(3$! 0/)#9! '! *345-'*3! 6%.! &'*23*3.! )#*.%$0&*)%#! '#$! )$3#*)6+! *23! 3W*3#*! %6! *23!

53.60/)%#!3663&*Q!

L-%%$!53.60/)%#!)#!*)//03!)/!$)66)&0-*!*%!5.3$)&*!'#$!2'.$!*%!43'/0.3Q!!N'.)'*)%#/!)#!

<%*2!*23!/5'*)'-!'#$!*345%.'-!$)/*.)<0*)%#/!)#!<-%%$!53.60/)%#!?3.3!*3/*3$!*%!'//3//!3663&*/!

%#! *3453.'*0.3! 5.%6)-3/! &.3'*3$Q! !;3()'*)%#! )#! 53.60/)%#! 6.%4! *23! -3(3-! 0/3$! 6%.! 5%?3.!

%5*)4)X'*)%#! &'0/3$! %(3.23'*)#9! %6! *23! *'.93*! (%-043! ?)*2! 14'W! n! `T! b! `ScH! %.!

0#$3.23'*)#9!?)*2!14'W!n![^!b![[cHQ!!13453.'*0.3!$)/*.)<0*)%#/!*2'*!'.3!4%.3!.%<0/*!*%!

53.60/)%#! &2'#93/!?3.3! &.3'*3$! <+! 0/)#9! $).3&*)%#'-! '55-)&'*%./! )#! *)92*! &%#6)90.'*)%#/!

?)*2!i[!&4!/5'&)#9!<3*?33#!$3()&3/!eI)9Q![QSfQ!!123!23W'9%#'-!)45-'#*!&%#6)90.'*)%#!)#!

I)9Q![QU9!5.%$0&3$!-'.93!*23.'530*)&!23'*)#9!(%-043/!'*!-%?!53.60/)%#!<0*!)/!#%*!.%<0/*!*%!

53.60/)%#!&2'#93/Q!!A45-'#*!&%#6)90.'*)%#/!?)*2!'!9.3'*3.!#04<3.!%6!$3()&3/!2'$!'!9.3'*3.!

&2'#&3!6%.!%(3.R!%.!0#$3.23'*)#9!?)*2!53.60/)%#!-3(3-/!*2'*!$)663.!6.%4!?2'*!)/!5-'##3$O!

'/!3()$3#*! )#!1'<-3![QUO!'#$!&'.3!40/*!<3!*'V3#!)#!*23/3!&'/3/!*%!&'.360--+!/3-3&*!5%?3.!

('-03/Q! ! H-)#)&'-! 2+53.*23.4)'! $3-)(3.+!?)--! .3G0).3! *23.4'-!4%#)*%.)#9! *%! *.0-+! '//3//!

2%?! 53.60/)%#! )/! '663&*)#9! *3453.'*0.3! $)/*.)<0*)%#/! '#$! 90)$3! 5%?3.! &%#*.%-Q! ! B'63*+!

?%0-$! $)&*'*3! *2'*! 5%?3.! -3(3-/! '.3! 5-'##3$! 6%.! '! -%?! 53.60/)%#! -3(3-! '#$! )#&.3'/3$! )6!

)#/066)&)3#*! *3453.'*0.3! 3-3('*)%#! )/! '&2)3(3$! )#! *23! *'.93*Q! !@)*2!4%.3!$3()&3/O! 5%?3.!

-3(3-/!4'+!/*'.*!-%?3.!<0*!#33$!*%!<3!)#&.3'/3$!<+!'!9.3'*3.!.3-'*)(3!'4%0#*O!'/!3()$3#&3$!

)#!I)9Q![Q^Q!!123!3#$%&'()*+!$3()&3!?)--!-)V3-+!$3-)(3.!S!b!^!@!&4
RS
!?2)-3!*23!)#*3./*)*)'-!

$3()&3/! 4'+! .3G0).3! '! 40&2! -'.93.! .'#93! %6! 5%?3.! ('-03/! $353#$)#9! %#! /5'&)#9! '#$!

/3&*%.)#9!eI)9Q![Q^O!I)9Q![Q\fQ!

H%#*.%-! %(3.! 23'*)#9! $)/*.)<0*)%#/! )/! *'#*'4%0#*! *%! *23! /0&&3//60-! $3-)(3.+! %6!

2+53.*23.4)'!)#!*23!&3.()WO!<'/3$!%#!*23!U[!5'*)3#*/!'#'-+X3$Q!!A#!4'#+!&'/3/!*23!.3&*04!



_S!

'#$! <-'$$3.!?3.3! )#! &-%/3! 5.%W)4)*+! *%! *23! *'.93*! (%-043! ei`!44f! '#$!iUT!44! 6.%4!

&'*23*3./O!.3G0).)#9!5.3&)/3!&%#*.%-!e'#%*23.!?%.$f!%6!*3453.'*0.3!9.'$)3#*/!*%!*'.93*!*23!

H1N!?)*2%0*!%(3.23'*)#9!*23!.3&*04!'#$!<-'$$3.Q!!12)/!?'/!'66%.$3$!<+!*23!0/3!%6!UaTc!

%.!S]Tc!)#*3./*)*)'-!$3()&3/!')43$!'?'+!6.%4!%.9'#/!'*!.)/V!eI)9Q![Q[<O&f!'/!?3--!'/!'!<)R

/3&*%.3$! 3#$%&3.()&'-! $3()&3! ?)*2! $3'$! X%#3/! %.)3#*3$! *%! <3! '-)9#3$! ?)*2! .3&*04! '#$!

<-'$$3.!eI)9Q![Q['fQ!!B3&*%.3$!$3()&3/!&'#!'-/%!<3!0/3$!*%!3W*3#$!*23!*23.'530*)&!23'*)#9!

(%-043! %(3.! &'/3/! )#!?2)&2! ^\Tc! $3()&3/!?%0-$! &%05-3! 23'*)#9! *%! &.3'*3! '! 2)92!14'WQ!!

12)/! )/! $34%#/*.'*3$! )#! I)9Q! [Q[<O! )#! ?2)&2! '! /3&*%.3$! $3()&3! )/! ')43$! -36*! *%! 3W*3#$!

*23.'530*)&!23'*)#9!?)*2%0*! &%05-)#9!?)*2! *23!3#$%&3.()&'-!<)R/3&*%.3$!$3()&3!')43$! )#!

*23!/'43!$).3&*)%#!*%!3-3('*3!*23!14'WQ!!!

J'.93! (%-043/! %6! *)//03! &'#! <3! 23'*3$! <+! &'*23*3.R<'/3$! 0-*.'/%0#$! $3()&3/! )#!

.390-'.! )45-'#*! &%#6)90.'*)%#/! )#! 2%4%93#3%0/! 0*3.)#3! *)//03Q! ! 123! [UcH! &-%0$! ?'/!

3W*3#$3$!05!*%!SST!&4
^
!?)*2!\!)#*3./*)*)'-!$3()&3/!'*!U!V9!4

R^
!/
RU
!53.60/)%#!'#$!U^a!&4

^
!'*!

^!V9!4
R^
!/
RU
!53.60/)%#Q!!;3/5)*3!*23!'<)-)*+!*%!3'/)-+!*.3'*!*'.93*/!dUTT!&4

^
O!/%43!H1N!)#!

5'*)3#*/!%6!ST!b!\T!&4
^
!?3.3!$)66)&0-*! *%!&%(3.!?)*2!*23.'530*)&!23'*)#9Q! !12)/!)/!$03!*%!

<%*2!*23!)#'<)-)*+!*%!60--+!23'*!*'.93*/!?)*2%0*!%(3.23'*)#9!%.9'#/!'*!.)/VO!'#$!*%!'55-)&'*%.!

/5'&)#9!*2'*!)/!6'.!6.%4!)$3'-!6%.!&'*23*3.R<'/3$!2+53.*23.4)'!$3-)(3.+Q!!7'*)3#*!a!e1'<-3!

[QSfO! )#!?2)&2!'!1_T!%6![TQacH!?'/!%<*')#3$!e'*!U!V9!4
R^
!/
RU
!53.60/)%#fO!'#!3#$%&3.()&'-!

'55-)&'*%.!?'/!345-%+3$!6%.!23'*)#9!'-%#9!?)*2!S!)#*3./*)*)'-!$).3&*)%#'-!'55-)&'*%./Q! ! A#!

*2)/! &'/3O! *23! H1N! ?'/! )#! &-%/3! 5.%W)4)*+! *%! <-'$$3.! '#$! .3&*04! '#$! *23! )#*3./*)*)'-!

'55-)&'*%./!?3.3!iU! &4! 6.%4! *23! 3#$%&3.()&'-! $3()&3! eI)9Q! [Q]fQ! !>3'*)#9!%6! *23! 3#*).3!

H1N!?'/!-)4)*3$!<+!3)*23.!%(3.23'*)#9!%6!*23!.3&*04!eU!V9!4
R^
!/
RU
f!%.!2)92!*3453.'*0.3!

6.%4! $3()&3! &%05-)#9! e^! V9! 4
R^
! /
RU
fQ! ! D55-)&'*%.! /5'&)#9! iU! &4! 4'V3/! )*! $)66)&0-*! *%!



_^!

)#&.3'/3! *23! (%-043!%6! *23.'530*)&! 23'*)#9!$03! *%! &%05-)#9!%6! <%*2! &%%-)#9! '#$!$3()&3!

23'*)#9!'*! .3-'*)(3-+! -%?!5%?3./Q! !I%.!5'*)3#*!UT! e1'<-3![QSfO! )#!?2)&2!'!1_T!%6![TQ[cH!

?'/! %<*')#3$! '*! U! V9!4
R^
! /
RU
! '#$! ^_QUcH! '*! ^! V9!4

R^
! /
RU
O! 3(3#!?)*2!14'W! '*! []QTcHO! '#!

3#$%&3.()&'-!'55-)&'*%.!?'/!0/3$! )#!'$$)*)%#! *%![!$).3&*)%#'-! )#*3./*)*)'-!'55-)&'*%./O!<0*!

'--!%6! *23/3!?3.3!-%&'*3$!)#!*23!5%/*3.)%.!5%.*)%#!%6! *23!&3.()W!'#$!-)4)*3$!*23!'<)-)*+!*%!

5.%()$3!*23.'530*)&!23'*)#9!)#!*23!'#*3.)%.!5%.*)%#!%6!*23!&3.()W!eI)9Q![Q]fQ!!>3'*)#9!&'#!<3!

&%05-3$! <3*?33#! '55-)&'*%./! *2'*! '.3! #%#R5'.'--3-! $03! *%! *23! '<)-)*+! *%! &%#*.%-! 3#3.9+!

$3-)(3.+! <+! 3'&2! 3-343#*! '-%#9! *23! -3#9*2! %6! *23! 0-*.'/%0#$! $3()&3O! '#! '$('#*'93! %6!

0-*.'/%0#$!%(3.!CI!23'*)#9!4%$'-)*)3/Q! !@23#!'55-)&'*%./!&%43!?)*2)#!UT!44!%6!3'&2!

%*23.!'/!)#!7'*)3#*!aO!2%?3(3.O!)*!<3&%43/!$)66)&0-*!*%!)#&.3'/3!*23!(%-043!%6!*23.'530*)&!

23'*)#9! $03! *%! &%05-)#9! %6! &%%-)#9! '#$! 2)92! *3453.'*0.3/! %<*')#3$! <3*?33#! $3()&3/! '*!

.3-'*)(3-+!-%?!5%?3.Q!!@23#!'55-)&'*%./!'.3!#%*!/5'&3$!*2.%092%0*!*23!*'.93*!(%-043!'/!

)#!7'*)3#*!UTO!'!2)92!1_T!)/!$)66)&0-*!*%!'&2)3(3O!3/53&)'--+!?)*2!2)92!<-%%$!53.60/)%#Q!

D-*2%092!*23!4'Z%.)*+!%6!5'*)3#*/!'#'-+X3$!&%0-$!<3!*.3'*3$!?)*2!*23!/'43!)45-'#*!

&%#6)90.'*)%#!'*!'!53.60/)%#!%6!U!'#$!^!V9!4
R^
!/
RU
O!\!5'*)3#*/!.3G0).3$!/%43!4%$)6)&'*)%#!

%6!*23!)45-'#*!)#!9%)#9!6.%4!U!*%!^!V9!4
R^
!/
RU
!53.60/)%#Q!!A#!^!%6!*23!\!5'*)3#*/O!&%(3.'93!

&%0-$! <3! )45.%(3$! /)45-+! <+! &2'#9)#9! *23! ')4)#9! $).3&*)%#! %6! U! %.! S! '55-)&'*%./Q!!

123.36%.3O!UU!%6!*23!U[!5'*)3#*/!&%0-$!<3!*.3'*3$!?)*2!*23!/'43!'55-)&'*%./!)#!5-'&3!'*!U!

'#$!^!V9!4
R^
! /
RU
Q! ! A#! *23! .34')#)#9!^!5'*)3#*/O! &%(3.'93! &%0-$!<3! )45.%(3$!<+! /-)92*-+!

&2'#9)#9!*23!/3&*%.)#9!%6!U!%.!S!)#*3./*)*)'-!'55-)&'*%./Q!!A#!%#3!5'*)3#*!'!^\Tc!'55-)&'*%.!

?'/!.35-'&3$!?)*2!'!S]TcO!)#!'#%*23.!'!S]Tc!.35-'&3$!?)*2!'!UaTcO!'#$!)#!'!*2).$!*?%!UaTc!

$3()&3/!?3.3! .35-'&3$!?)*2!S]Tc!$3()&3/Q! !D--!5'*)3#*/!?3.3!'<-3! *%!<3! *.3'*3$!?)*2! *23!

!!



_[!

!

!

!

IAMQ! [Q]:! J)4)*'*)%#/! )#! *23! '<)-)*+! *%! 23'*! *2.%092%0*! &-)#)&'-! *'.93*! (%-043/! '.3!

5.3/3#*3$! <+! e'f! &%05-)#9! %6! &%%-)#9! '#$! 4'W)404! *3453.'*0.3! 3-3('*)%#! <+! &-%/3-+!

/5'&3$!'55-)&'*%./!%.!e<f!<+!&'*23*3./!*2'*!'.3!#%*!5-'&3$!*2.%092%0*!*23!*'.93*!(%-043Q!

!

!

/'43!*+53/!%6!'55-)&'*%./!)#!*23!/'43!5%/)*)%#/!'*!<%*2!53.60/)%#!-3(3-/!*3/*3$O!?)*2!/-)92*!

&2'#93/!)#!')4)#9!%.!/3&*%.)#9!*%!)45.%(3!&%(3.'93Q!!12)/!/2%?/!5.%4)/3!6%.!<3)#9!'<-3!

&,c("

%)c("

%&c("

%!c("



_`!

*%!%5*)4)X3!'*!'!-%?!53.60/)%#!'#$!0/3!*23.4'-!633$<'&V!*%!)#&.3'/3!5%?3.!%.!')4)#9!'/!

#3&3//'.+! *%! )45.%(3! *23.4'-! $3-)(3.+Q! ! B3&*%.3$! '55-)&'*%./! &'#! <3! .%*'*3$! $0.)#9!

*.3'*43#*!)6!#3&3//'.+!*%!)#&.3'/3!*23.4'-!$%/3!$35%/)*)%#!*%!'.3'/!*2'*!4'+!#%*!<3!?3--!

23'*3$Q!

!

MUG! >%#&-0/)%#/!

123!23'*)#9!&'5'<)-)*)3/!%6!&'*23*3.R<'/3$!0-*.'/%0#$!$3()&3/!?3.3!)#(3/*)9'*3$!)#!

.390-'.-+!/5'&3$!)45-'#*/!'#$!>;C!<.'&2+*23.'5+!)45-'#*/!)#!5'*)3#*/!*.3'*3$!6%.!-%&'--+!

'$('#&3$! &3.()&'-! &'#&3.! 0/)#9! '! *23.4'-! *.3'*43#*! 5-'##)#9!4%$3-Q! ! 123! )#6-03#&3! %6!

$)663.3#*!<-%%$!53.60/)%#!-3(3-/!'-%#9!?)*2!&2'#93/!)#!<-%%$!53.60/)%#!?3.3!&%#/)$3.3$!)#!

*23).! 3663&*/! %#! *3453.'*0.3! 5.%6)-3/Q! ! 1?%! *+53/! %6! '55-)&'*%./! ?3.3! 0/3$! )#! *23.4'-!

/)40-'*)%#/:!/4'--!)#*3./*)*)'-!$3()&3/!$).3&*-+!)45-'#*3$!)#!*)//03!'#$!'!-'.93.!3#$%&'()*+!

$3()&3Q!!N%-043/!%6!*)//03!d[UcH!05!*%!`U!&4
^
!?)*2!*23!3#$%&'()*+!$3()&3!'#$!^U!b!SST!

&4
^
! ?)*2! U! b! \! )#*3./*)*)'-! $3()&3/! '*! ^! &4! /35'.'*)%#! &%0-$! <3! 23'*3$Q! ! A6! '//043$!

53.60/)%#!-3(3-/!%6!U!'#$!^!V9!4
R^
!/
RU
!'.3!/?)*&23$!6.%4!*23!5-'##3$!('-03!6%.!.390-'.-+!

/5'&3$!)45-'#*/O!14'W!05!*%!`^cH!'#$!$%?#!*%![^cH!&'#!%&&0.O!'#$!14'W!05!*%!`UcH!)#!*23!

*3453.'*0.3R$353#$3#*! 53.60/)%#!4%$3-j! *23.4'-! 633$<'&V! )#! &-)#)&'-! *.3'*43#*/!?%0-$!

<3! #3&3//'.+! *%! &%453#/'*3! 6%.! 0#3W53&*3$! &2'#93/! )#! 53.60/)%#! -3(3-/Q! ! 7'*)3#*! &'/3/!

5.%()$3$! '! #04<3.! %6! $)66)&0-*)3/! *%! '&2)3()#9! '$3G0'*3! *23.4'-! &%(3.'93! %6! &-)#)&'-!

*'.93*! (%-043/O! )#&-0$)#9! 2)92-+! )..390-'.! '55-)&'*%.! /5'&)#9! '#$! &-%/3! 5.%W)4)*+! %6!

%.9'#/!'*!.)/V!*%!*23!*'.93*!(%-043O!<0*!1_T!('-03/!%6![TQ^!b![SQ]cH!?3.3!'&2)3(3$!'*!U!V9!

4
R^
!/
RU
O!'#$!UT!%0*!%6!U[!5'*)3#*/!?)*2!1_T!"![UcHQ!!1_T!('-03/!$3&.3'/3$!*%!^_QU!b![UQ]cH!

'*!'!2)923.!53.60/)%#!%6!^!V9!4
R^
!/
RU
!$03!*%!*23!)#'<)-)*+!%6!)..390-'.-+!/5'&3$!'55-)&'*%./!



_\!

*%! '&2)3(3! *23.4'-!53#3*.'*)%#! *2.%092%0*! *23!H1NO! '-*2%092! *23.4'-! &%(3.'93!?)--! <3!

2)923.! 6%.! *23! 2+5%W)&! *04%.! &%.3! ?)*2)#! *23! H1NQ! ! B3&*%.3$! '55-)&'*%./! '.3! 0/3$! )#!

#3'.-+!'--!5'*)3#*/!*%!&%#*.%-!23'*)#9!*%!*23!*'.93*!<%0#$'.+!?)*2%0*!%(3.23'*)#9!%6!.3&*04!

'#$! <-'$$3.Q! ! H'*23*3.R<'/3$! 0-*.'/%0#$! 2+53.*23.4)'! 5.%()$3/! -%&'--+! $3-)(3.3$O! ^R;!

&%#6%.4'-!23'*)#9!'/!'!63'/)<-3!%5*)%#!6%.!*23.4'-!*.3'*43#*!%6!-%&'--+!'$('#&3$!&3.()&'-!

&'.&)#%4'O!'#$!*23.4'-!$3-)(3.+!&'#!<3!)45.%(3$!<+!)45-'#*)#9!&'*23*3./!/5'&3$!U`!b!^T!

44!'5'.*!'#$!*2.%092%0*!*23!*'.93*!(%-043Q!

!



_]!

!

!

!

!

7'.*!BB!

"L53.)43#*'-!;3()&3!;3/)9#Q!

73.6%.4'#&3!>2'.'&*3.)R'*)%#!'#$!

>-)#)&'-!@3'/)=)-)*+!



_a!

!

!

>2'5*3.!T!

!

<#!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.!6%.!

)#*39.'*3$!2+53.*23.4)'!'#$!I;P!

=.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!-%&'--+!

'$('#&3$!&3.()&'-!&'.&)#%4'!

!
TUA!!! <=/*.'&*!

123!&-)#)&'-!/0&&3//!%6!2+53.*23.4)'!'$Z0#&*!*%!.'$)%*23.'5+!$353#$/!%#!'$3G0'*3!

*3453.'*0.3! 3-3('*)%#! )#! *23! *04%.! ?)*2! 4)#)4'-! *3453.'*0.3! .)/3! )#! %.9'#/! '*! .)/VQ!!

"W)/*)#9!*3&2#%-%9)3/!6%.! *23.4'-!*.3'*43#*!%6! *23!&3.()W!2'(3!-)4)*3$!/5'*)'-!&%#*.%-!%.!

.'5)$!3#3.9+!6'--%66Q!!D#!3#$%&3.()&'-!'55-)&'*%.!?'/!$3(3-%53$!*2'*!0/3/!'!-)#3'.!'..'+!%6!

40-*)R/3&*%.3$!*0<0-'.!0-*.'/%0#$!*.'#/$0&3./!*%!5.%()$3!^R;!&%#6%.4'-O!-%&'--+!*'.93*3$!

2+53.*23.4)'! &%#&%4)*'#*! *%! .'$)%*23.'5+! )#! *23! &3.()WQ! ! 123! &'*23*3.R<'/3$! $3()&3! )/!



__!

)#*39.'*3$!?)*2)#!'!>;C!<.'&2+*23.'5+!'55-)&'*%.!*%!6'&)-)*'*3!/3G03#*)'-!'#$!5%*3#*)'--+!

/)40-*'#3%0/!23'*!'#$!.'$)'*)%#!$3-)(3.+Q!!D!6'4)-+!%6!'55-)&'*%./!?'/!6'<.)&'*3$!?)*2!U!b!

^!*0<0-'.!*.'#/$0&3./!%53.'*)#9!'*!\Q\!b!]Q[!8>X!*2'*!'.3!0#/3&*%.3$!e^\TcfO!<)R/3&*%.3$!

eS!UaTcfO!%.!*.)R/3&*%.3$!e^!USTc!%.!U^`c!U^`c!_Tcf!6%.!&%#*.%-!%6!3#3.9+!$35%/)*)%#!)#!

'#9-3! '#$! '-%#9! *23! $3()&3! -3#9*2Q! ! 123! $3()&3! )/! 2%0/3$! )#! '! \! 44! $)'43*3.! 7"1!

&'*23*3.! ?)*2! &%%-)#9! ?'*3.! 6-%?! 6%.! 3#$%&3.()&'-! )45-'#*'*)%#Q! ! D&%0/*)&! %0*50*! ?'/!

&2'.'&*3.)X3$! <+! 43'/0.)#9! '&%0/*)&! 366)&)3#&)3/! '#$! .%*'*)%#'-! '&%0/*)&! )#*3#/)*+!

$)/*.)<0*)%#/Q! ! 123.4'-! %0*50*! ?'/! '//3//3$! <+! 43'/0.)#9! .%*'*)%#'-! *3453.'*0.3!

$)/*.)<0*)%#/! 0/)#9! <3#&2*%5! *23.4%43*.+! '#$! 8C! *3453.'*0.3! )4'9)#9Q! ! A4'9)#9!

'.*)6'&*/!?3.3!4%$3.'*3!?)*2!H1!'#$!4)#)4'-!?)*2!8CAQ!!123!5%*3#*)'-!6%.!/)40-*'#3%0/!

23'*! '#$! .'$)'*)%#! $3-)(3.+!?'/! '//3//3$! <+!43'/0.)#9! .'$)'*)%#! *.'#/4)**'#&3! *2.%092!

*23!$3()&3O!$34%#/*.'*)#9!'![!b!\k!.'$)'*)%#!'**3#0'*)%#Q!!;3()&3/!2'(3!'&%0/*)&!%0*50*!

*2'*!)/!?3--!&%--)4'*3$!)#!-3#9*2O!.36-3&*/!*23!/3&*%.)#9!/*.'*39+O!'#$!)/!/*.%#9-+!&%..3-'*3$!

?)*2! *3453.'*0.3! $)/*.)<0*)%#/Q! ! 7%?3.! &%#*.%-! '-%#9! *23! $3()&3! -3#9*2! '#$! )#! '#9-3! )/!

$34%#/*.'*3$!0#$3.!8C!*3453.'*0.3!90)$'#&3Q!!;3'$!X%#3/!&'#!<3!%.)3#*3$!6%.!*23.4'-!

5.%*3&*)%#! %6! *23! .3&*04! '#$! <-'$$3.Q! ! 123%.3*)&'-! /)40-'*)%#! eH2'5*3./! ^! w! [f! '#$!

3W53.)43#*'-! '#'-+/)/! 5%)#*! *%! *23! 63'/)<)-)*+! %6! *23! 3#$%&3.()&'-! 0-*.'/%0#$! $3()&3! 6%.!

&-)#)&'-!)45-343#*'*)%#!)#!$3-)(3.)#9!^R;!&%#6%.4'-!2+53.*23.4)'!'/!'#!'$Z0#&*!*%!>;C!

<.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!-%&'--+!'$('#&3$!&3.()&'-!&'.&)#%4'Q!

! 123!?%.V!)#!*2)/!5'53.!.35.3/3#*/!5'.*!%6!'!50<-)/23$!5'53.!e=Q!>Q!@%%**%#O!AQRHQ!=Q!

>/0O!HQ!;)3$3.)&2Q!D#!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.!6%.!)#*39.'*3$!2+53.*23.4)'!'#$!

>;C!<.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!-%&'--+!'$('#&3$!&3.()&'-!&'.&)#%4'Q!8)9#:/-;O!

^]eUSfO!STUT!e)#!5.3//ff!'#$!&%#63.3#&3!5.%&33$)#9/!'.*)&-3!e=Q!>Q!@%%**%#O!1Q!=0'#9O!=Q!



UTT!

7%0-)%*O! AQRHQ! =Q! >/0O! HQ! ;)3$3.)&2Q! D#! )#*.'0*3.)#3! 0-*.'/%0#$! '55-)&'*%.! 6%.! *'.93*3$!

$3-)(3.+!%6!*23.4'-!*23.'5+!)#!&%#Z0#&*)%#!?)*2!>;C!<.'&2+*23.'5+!*%!*23!&3.()WQ!:(%4A#

B:&CO!]UaUO!UR_O!STT_fQ!

!

TUH! B#*.%$0&*)%#!

123! 366)&'&+! %6! *23.4'-! *23.'5+! $353#$/! %#! *23! $3-)(3.+! %6! *'.93*3$! 23'*)#9! )#!

&-%/3!/5'*)'-!'#$!*345%.'-!/3G03#&3!?)*2!&%#6%.4'-!.'$)%*23.'5+O!?2)-3!*%W)&)*+!$353#$/!

%#!*23!3W*3#*!%6!23'*)#9!)#!#%#R*'.93*3$!*)//03Q!!123.4'-!$%/3!$3-)(3.+!2'/!<33#!5%/)*)(3-+!

&%..3-'*3$! *%! *04%.! .3/5%#/3O! ?)*2! &040-'*)(3! *23.4'-! $%/3! *2.3/2%-$/! %6! \! b! UT!

3G0)('-3#*! 4)#0*3/! '*! [^"H! e"8[^"Hf! .3G0).3$! 6%.! 2+53.*23.4)'! *%! 3W2)<)*! /)9#)6)&'#*!

*23.'530*)&!3#2'#&343#*!g`UO!`SO!UaaO!Ua_hQ! !A#'$3G0'*3!23'*)#9!*3&2#)G03/!.3/0-*)#9!)#!

-%?! *23.4'-! $%/3! $3-)(3.+! *%! *04%./! 2'(3! <33#! '! 5.)4'.+! .3'/%#! 6%.! /*0$)3/! 6')-)#9! *%!

$34%#/*.'*3!'!&-)#)&'-!<3#36)*!%6!'$Z0#&*!2+53.*23.4)'!g[aR`ThQ!!!!!

1.3'*43#*! 4%#)*%.)#9! )/! &3#*.'-! *%! (3.)6+)#9! *2'*! '$3G0'*3! *23.4'-! $%/3! )/!

$3-)(3.3$! *%! *23! *04%.! '#$! %.9'#/! '*! .)/V! 2'(3! 4)#)4'-! *23.4'-! $%/3! '&&040-'*)%#Q!!

N3.)6)&'*)%#! %6! '55-)&'*%.! 5%/)*)%#)#9! )/! *23! 6)./*! /*35! *%?'.$/! 5.%53.! *23.4'-! $3-)(3.+O!

'#$! '! &'*23*3.R<'/3$! 2+53.*23.4)'! '55-)&'*%./! /2%0-$! <3! &%45'*)<-3!?)*2!H1! '#$!8CA!

0/3$! 6%.! >;C! <.'&2+*23.'5+! *.3'*43#*! 5-'##)#9Q! ! 13453.'*0.3! 4%#)*%.)#9! $0.)#9!

*23.'5+!)/!&.)*)&'-!6%.!633$<'&V!5%?3.!&%#*.%-!*%!90)$3!*.3'*43#*O!3/53&)'--+!)#!*23!6'&3!%6!

<-%%$!53.60/)%#! *2'*!4'+!&2'#93!$0.)#9! *23! &%0./3!%6! *23.'5+! gSTURST^hQ! !D$'5*)%#!%6!

)#*3./*)*)'-! &'*23*3./! 6%.! *23.4%43*.+! .35.3/3#*/! '! /*.')92*6%.?'.$! 43*2%$! 6%.! *23.4'-!

4%#)*%.)#9Q! ! 8CA! &'#! '-/%! <3! 0/3$! *%! '//3//! *3453.'*0.3! $)/*.)<0*)%#/! ?)*2! iU"H!



UTU!

'&&0.'&+! gUahO! '#$!&%45'*)<)-)*+!?)*2!8CA!'66%.$/! *23!5%//)<)-)*+!%6!#%#R)#('/)(3O!^R;!

*3453.'*0.3!43'/0.343#*!$0.)#9!'$4)#)/*.'*)%#!%6!2+53.*23.4)'Q!

123! %<Z3&*)(3! %6! *2)/! ?%.V! ?'/! *%! $3(3-%5! '#$! &2'.'&*3.)X3! '#! 3#$%&3.()&'-!

0-*.'/%0#$! '55-)&'*%.! *2'*! )/! &'*23*3.R<'/3$O! &%45'*)<-3! ?)*2! /*'#$'.$! )4'9)#9!

*3&2#)G03/O! '#$! &'5'<-3! %6! ^R;! &%#6%.4'<-3! 2+53.*23.4)'! $3-)(3.+! '$Z0#&*! *%! >;C!

<.'&2+*23.'5+Q! ! 12)/! $3()&3O! /2%?#! )#! &%#&35*! )#! I)9Q! `QO! &%#/)/*/! %6! '! -)#3'.! '..'+! %6!

*0<0-'.! *.'#/$0&3./! *%! 5.%()$3! 5%?3.! &%#*.%-! '-%#9! *23! $3()&3! -3#9*2O! ?)*2! 3'&2!

*.'#/$0&3.! $)()$3$! )#*%! '&%0/*)&'--+! )/%-'*3$! /3&*%./! *%! &%#*.%-! 3#3.9+! %0*50*! )#! '#9-3Q!!

123!$3()&3!)/!)#*39.'*3$!?)*2)#!*23!3#$%&'()*+!&'*23*3.!%6!'!>;C!<.'&2+*23.'5+!$3-)(3.+!

'55-)&'*%.! 6%.! 4)#)4'--+! )#('/)(3O! -%&'--+! $3-)(3.3$! 23'*)#9! *'.93*3$! *%! *23! .39)%#!

/0..%0#$)#9! *23! &3.()WQ! ! 123! 3#$%&3.()&'-! 0-*.'/%0#$! $3()&3!?'/! $3(3-%53$! *2.%092! '!

&%#/)$3.'*)%#!%6!&-)#)&'-!*'.93*!(%-043/O!3W*3#/)(3!*23%.3*)&'-!'#'-+/)/O!'#$!3W53.)43#*'-!

&2'.'&*3.)X'*)%#Q! !123%.3*)&'-!)#(3/*)9'*)%#/!)#*%!*23!$3/)9#O!'#$!'#'-+/)/!%6!*3453.'*0.3!

$)/*.)<0*)%#/!5.%$0&3$!<+! *23!$3()&3! )/!5.3/3#*3$! )#!H2'5*3./!^!w![Q! !;3*')-/!%6!$3()&3!

6'<.)&'*)%#!'.3!5.3/3#*3$! )#! *2)/!&2'5*3.!'-%#9!?)*2!3W53&*3$!$3()&3!53.6%.4'#&3!<'/3$!

%#! )4'9)#9O!43'/0.343#*! %6! '&%0/*)&! %0*50*O! '#$! '//3//43#*! %6! 23'*)#9! 5'**3.#/Q! ! 123!

5%*3#*)'-! 6%.! /)40-*'#3%0/! *23.4%.'$)%*23.'5+! )/! 3W5-%.3$! <+! 43'/0.)#9! .'$)'*)%#!

'**3#0'*)%#!*2.%092!*23!0-*.'/%0#$!$3()&3Q!

!

TUK! 83*2%$/!

TUKUA! <55-)&'*%.!@'=.)&'*)%#!



UTS!

!

e'f!! !

!

e<f!! !

!

IAMQ! `QU:! e'f! ;.'?)#9! %6! 3#$%&3.()&'-! 0-*.'/%0#$! '55-)&'*%.! )#*39.'*3$! ?)*2)#! >;C!

<.'&2+*23.'5+!*'#$34!'#$!.)#9!&'*23*3.Q!!^R;!&%#6%.4'-!2+53.*23.4)'!)/!$3-)(3.3$!-%&'--+!

*%! *23! 0*3.)#3! &3.()W! <+! '! -)#3'.! '..'+! %6! 40-*)R/3&*%.3$! *.'#/$0&3./! ?)*2! $)663.3#*)'-!

5%?3.!&%#*.%-!*%!/3&*%./!'#$!*.'#/$0&3./Q!e<f!B'9)**'-!8C!)4'93!%6!<.'&2+*23.'5+!)45-'#*!

/2%?)#9! *23!5%/)*)%#!%6! *23!3#$%&3.()&'-! *'#$34!?)*2!.3/53&*! *%!&3.()&'-! *'.93*O! .3&*04!

'#$!<-'$$3.Q!

!



UT^!

D! 6'4)-+! %6! 0-*.'/%0#$! '55-)&'*%./! ?'/! &%#/*.0&*3$! <'/3$! %#! )#50*! 6.%4!

<)%*23.4'-! /)40-'*)%#/Q! ! 123/3! $3()&3/! 2'(3! S! b! ^! *0<0-'.! *.'#/$0&3./! e7l1R[O!L%/*%#!

7)3X%!E5*)&/f!*2'*!'.3!^Q`!44!)#!$)'43*3.O!UT!44!)#!-3#9*2O!'#$!%53.'*3!?)*2)#!'!\Q`!b!a!

8>X!.'#93Q!!,#&0*!*0<3/!'.3!345-%+3$!'-%#9!?)*2!*0<3/!*2'*!2'(3!<33#!&0*!*2.%092!%#3R

2'-6!?'--!*2)&V#3//!)#*%!S!/3&*%./!%6!UaT"!eS!UaTcf!%.!^!/3&*%./!%6!UST"!e^!USTcf!0/)#9!'#!

'0*%4'*)&!$)&)#9!/'?!e;)/&%!H%.5%.'*)%#fQ!!A#!%.$3.!*%!&%#*.%-!*23!/)X3!%6!*23!$3'$!X%#3!

)#! '&%0/*)&! %0*50*! <3*?33#! /3&*%./O! *0<3/! '.3! /3&*%.3$! 0/)#9! 3)*23.! '! /)#9-3! &0*! %.! *?%!

'$Z'&3#*! &0*/! ?)*2! TQU! b! TQS!44! /35'.'*)%#Q! ! D! 5%-+)4)$3! *0<3! eUQ[]!44!E;O! B4'--!

7'.*/f!'*! *23!&3#*3.!%6! *23!'55-)&'*%.!&%#$0&*/!&%%-)#9!?'*3.!6-%?!'#$!'&*/!'/!'!<'/3!6%.!

4%0#*)#9! *23! *0<0-'.! 3-343#*/Q! ! 1.'#/$0&3./! '.3!4%0#*3$! %#! *2)/! 5%-+)4)$3! *0<3! %(3.!

/4'--3.!5%-+)4)$3! *0<3/! eTQ]!44!E;O!H%-3R7'.43.f!'#$!/3&0.3$! )#!5-'&3!?)*2! /)-)&%#3!

eF0B)-!13&2#%-%9+f!'*!*23!*.'#/$0&3.!3$93/!*%!4')#*')#!').R<'&V)#9Q!!1.'#/$0&3.!/3&*%./!

'.3! )#$)()$0'--+!?).3$!?)*2! &%'W)'-! &'<-3! eTQ`!44!E;O!1345RI-3W!H'<-3f! *2'*! .0#/! *%!

C3$3-!CI!5%?3.! &%##3&*%./! eJ34%!BQDQf! '*! *23!<'&V!3#$Q! !123! *.'#/$0&3.! '//34<-+! )/!

&%(3.3$!?)*2!'!*2)#!-'+3.!%6!35%W+!e^UT8O!"5%W+!13&2#%-%9+f!'#$!5%-+3/*3.!23'*!/2.)#V!

e[Qa! 44! E;O! D$('#&3$! 7%-+43./fQ! ! D#! %0*3.! 5%-+)4)$3! *0<)#9! -'+3.! e^Q[! 44! E;O!

7.%63//)%#'-!7-'/*)&/f!5.%*3&*/!*23!&'<-3/!'#$!5.%()$3/!/*.0&*0.3Q!

! 123!0-*.'/%0#$!'55-)&'*%./!'.3!2%0/3$!?)*2)#!'!&0/*%4!&'*23*3.!4%$3-3$!'6*3.!'#!

3#$%&3.()&'-!<.'&2+*23.'5+!*'#$34Q! !123!7"1!&'*23*3./!eD$('#&3$!7%-+43./f!2'(3!'!\!

44!E;!?)*2!TQS`!b!TQ`T!44!?'--!'#$!'.3!6%.43$!?)*2!'!^T"!'#9-3!'*!*23!$)/*'-!5%.*)%#!*%!

'&&%44%$'*3! *23! )#6-3&*)%#! 6.%4! *23!('9)#'! *%! *23!0*3.)#3!&'()*+Q! !D##0-'.!?'*3.! 6-%?!

&%05-3/! '&%0/*)&! 3#3.9+! <3*?33#! *23! *.'#/$0&3./! '#$! &'*23*3.! '#$! &%%-/! *23! &'*23*3.!

/0.6'&3Q! !123!<'&V!3#$!%6! *23!&'*23*3.!2'/!'!234%/*'/)/!('-(3!ex%/)#'!H%.5%.'*)%#f! 6%.!



UT[!

'55-)&'*%.!)#/3.*)%#O!5%/)*)%#)#9!)#!-3#9*2!'#$!'#9-3O!'#$!/3'-)#9!&%%-)#9!6-%?Q!!123!7"1!

&'*23*3.!&'#! .35-'&3! *23!3#$%&3.()&'-! *'#$34!5%.*)%#!%6! *23! /'43!$)'43*3.! )#! *23!>;C!

<.'&2+*23.'5+! '55-)&'*%.! eF0&3-*.%#O! A#&Qf! '#$! &'#! <3! 0/3$! 6%.! <.'&2+*23.'5+! $3-)(3.+Q!!

123!6'<.)&'*3$!3#$%&3.()&'-!0-*.'/%0#$!$3()&3!)/!/2%?#!)#!I)9Q!`QQ!

TUKUH! <&%0/*)&!>2'.'&*3.)R'*)%#!

! D&%0/*)&! &2'.'&*3.)X'*)%#! %6! 3#$%&3.()&'-! 0-*.'/%0#$! '55-)&'*%./! &%#/)/*3$! %6!

43'/0.)#9! Uf! *23! 6.3G03#&+! %6! 53'V! 3-3&*.)&'-! )453$'#&3!4'9#)*0$3! 6%.! <'.3! *0<3/O! Sf!

'&%0/*)&! 366)&)3#&)3/!%6! *.'#/$0&3./! '#$! *.'#/$0&3.! /3&*%./!%#! &%45-3*3$! '55-)&'*%./O! ^f!

.%*'*)%#'-!'&%0/*)&!)#*3#/)*+!5.%6)-3/O!'#$![f!%5*)&'-!$)/5-'&343#*!

"-3&*.)&'-! )453$'#&3!?'/! $3*3.4)#3$! 6%.! 0#4%$)6)3$! *0<3/! %(3.! '! `! b! UT!8>X!

6.3G03#&+! .'#93! 0/)#9! '! F3*?%.V! D#'-+X3.! e>7! ^`]]DO! >3?-3**R7'&V'.$f! '#$! *23!

6.3G03#&+! &%..3/5%#$)#9! *%! 53'V! 3-3&*.)&'-! )453$'#&3! ?'/! 43'/0.3$Q! ! D&%0/*)&!

366)&)3#&)3/!6%.!'--!*0<3/!'#$!/3&*%./!4%0#*3$!%#!6'<.)&'*3$!'55-)&'*%./!?3.3!$3*3.4)#3$!

0/)#9! '! .'$)'*)%#! 6%.&3! <'-'#&3! 43*2%$! '$'5*3$! 6%.! &+-)#$.)&'-! *.'#/$0&3./! gST[hO! )#!

?2)&2!*23!$3()&3!)/!&3#*3.3$!?)*2)#!'!<.'//!'&%0/*)&!.36-3&*%.!?)*2!'!&%#)&'-!)##3.!/0.6'&3!

*%!$).3&*!'&%0/*)&!?'(3/!*%?'.$/!'#!'</%.5*)(3!.0<<3.!*'.93*!/0/53#$3$!6.%4!'#!3-3&*.%#)&!

<'-'#&3! e83**-3.!D"STTRBO!83**-3.! A#/*.043#*!H%.5QfQ! !D! 60#&*)%#! 93#3.'*%.! e@'(3*3V!

S]^O!@'(3*3V!H%.5Qf!?)*2!CI!D45-)6)3.! e"FA!SUTTJO!"-3&*.%#)&!F'()9'*)%#!A#$0/*.)3/f!

?'/!0/3$!*%!'55-+!^!@!3-3&*.)&'-!5%?3.!*%!'--!*.'#/$0&3.!/3&*%./Q!!A#50*!3-3&*.)&'-!5%?3.!

*%!*23!$3()&3!?'/!43'/0.3$!?)*2!'!5%?3.!43*3.!e>7![^aDO!>3?-3**R7'&V'.$fQ!!D&%0/*)&!

366)&)3#&+!43'/0.343#*/!?3.3! 6)./*! '&G0).3$!%(3.! '! TQ\!8>X! 6.3G03#&+! .'#93!?)*2!TQU!

!!

!



UT`!

e'f!! !

e<f!! ! e&f!! !

!

IAMQ!`QS:!"#$%&3.()&'-!0-*.'/%0#$!$3()&3! )#*39.'*3$!?)*2)#!>;C!<.'&2+*23.'5+!$3-)(3.+!

'55-)&'*%./!eF0&-3*.%#O!A#&QfQ!!123!$3()&3!)/!2%0/3$!)#!'!*)553$!7"1!&'*23*3.!<3#*!'*!^Tc!

*2'*! .35-'&3/! *23! 3#$%&3.()&'-! *'#$34!%6! *23!<.'&2+*23.'5+! '55-)&'*%.Q! e'f!D!^R3-343#*!

*'#$34! '#$! %(%)$! $3()&3! ?)*2! 5%?3.! &%##3&*%.! '#$! )#*39.'*3$! &%%-)#9! 6-%?Q! e<O&f! SR

3-343#*!*'#$34!'#$!.)#9!'#$!^R3-343#*!('9)#'-!&+-)#$3.!$3()&3/Q!

!

!

8>X! /*35O! &3#*3.3$! %#! *23! 53'V! 6.3G03#&+! $3*3.4)#3$! 6.%4! *23! #3*?%.V! '#'-+X3.O! '#$!

*23#!%(3.!TQ^!8>X!?)*2)#!*2)/!.'#93!)#!TQT`!8>X!)#*3.('-/Q! !12.33!43'/0.343#*/!?3.3!

'&G0).3$!'*!3'&2!6.3G03#&+O!?)*2!TQU!b!TQ^k!/*'#$'.$!3..%.Q!



UT\!

C%*'*)%#'-! '&%0/*)&! )#*3#/)*+!5.%6)-3/!%6!3#$%&3.()&'-! '55-)&'*%./!?3.3!43'/0.3$!

)#!$3)%#)X3$O!$39'//3$!?'*3.!?)*2!'!2+$.%52%#3!/&'##3$!0#$3.!4%*%.!&%#*.%-!gUSShQ! !D!

#33$-3R*+53!2+$.%52%#3!eE#$'!>F7RT[TTO!E#$'!H%.5Qf!?'/!5%/)*)%#3$!'*!a!44!6.%4!*23!

$3()&3! /0.6'&3! ?)*2! '! /*355)#9! 4%*%.! /+/*34! etB-)$3O! N3-43W! A#&Qf! *2'*! 4%(3$! *23!

2+$.%52%#3! '-%#9! *23! -3#9*2! %6! *23! *.'#/$0&3./! ?2)-3! *23! '55-)&'*%.! ?'/! /0&&3//)(3-+!

.%*'*3$!<+! '! .%*'*)%#'-!4%*%.! eL`__T1B!C%*'.+!1'<-3O!N3-43W! A#&QfQ! !D--!4%*%./!?3.3!

0#$3.!&%450*3.!&%#*.%-Q! !7-%*/!?3.3!%<*')#3$!%(3.!^\T"! )#!.%*'*)%#!?)*2!S"!'#90-'.!/*35!

/)X3!'#$!TQS`!44!/*35!/)X3!'-%#9!*23!'55-)&'*%.!-3#9*2Q!!123!2+$.%52%#3!/)9#'-!?'/!.3'$!

%#!'#!%/&)--%/&%53!e>7!`[\TTDO!>3?-3**R7'&V'.$fQ!!D!60#&*)%#!93#3.'*%.!e@'(3*3V!S]^O!

@'(3*3V! H%.5Qf! ?'/! 0/3$! *%! *.)993.! *23! '45-)6)3./! 5%?3.)#9! *23! *.'#/$0&3.! 3-343#*/!

e`TTRTT_!CI!M3#3.'*%./O!D$('#&3$!B0.9)&'-!B+/*34/O!A#&Qf!?)*2!'!`Tk!$0*+!&+&-3!'*!STT!

>XQ!!123!%/&)--%/&%53!?)#$%?!?'/!'$Z0/*3$!*%!$)/5-'+!%#-+!*23!'&%0/*)&!/)9#'-!'*!*23!3#$!

%6!*23!STT!&+&-3!50-/3Q!!D55-)&'*%./!?3.3!/&'##3$!?)*2!'--!/3&*%./!5%?3.3$!*%!S!@!&4
RS
!

/0.6'&3!'&%0/*)&!)#*3#/)*+!'*!53'V!'&%0/*)&!366)&)3#&+Q!

D! *3&2#)G03! *3.43$! %5*)&'-! $)/5-'&343#*! 2'/! <33#! $3(3-%53$! '/! '#! '$$)*)%#'-!

'//3//43#*!%6!.%*'*)%#'-!'&%0/*)&!%0*50*Q!!D!<.'//!*'.93*!e^!!!UT!44f!)/!'-)9#3$!?)*2!'#!

0-*.'/%0#$! *.'#/$0&3.! '#$! 5%/)*)%#3$! '*! a! 44! 6.%4! *23! *.'#/$0&3.! /0.6'&3Q! ! 123!

*.'#/$0&3.!)/!50-/3$!'#$!*23!.3/0-*)#9!$)/5-'&343#*!%6!*23!<.'//!*'.93*!)/!43'/0.3$!?)*2!'!

-'/3.!/3#/%.Q!!123!/)X3!%6!*23!*'.93*!)/!/0&2!*2'*!*23!'&%0/*)&!%0*50*!)/!)#*39.'*3$!%(3.!)*/!

-3#9*2!'*!3'&2!'#90-'.!5%/)*)%#Q!!123!*.'#/$0&3.!)/!.%*'*3$!)#!SQ`c!)#&.343#*/!%(3.!^\Tc!*%!

5.%$0&3!'!.%*'*)%#'-!%5*)&'-!$)/5-'&343#*!*.'&3!6%.!()/0'-)X'*)%#!%6!'#90-'.!('.)'*)%#/!)#!

'&%0/*)&!%0*50*Q!

TUKUK! 123.4'-!>2'.'&*3.)R'*)%#!



UT]!

! B2%.*! $0.'*)%#! 23'*)#9! 5'**3.#/! 5.%$0&3$! <+! *23! $3()&3/! ?3.3! )#(3/*)9'*3$! )#!

*)//03R4)4)&V)#9!52'#*%4Q!!12)/!52'#*%4!2'/!*23.4'-!'#$!'&%0/*)&!5.%53.*)3/!/)4)-'.!*%!

/%6*! *)//03! e5! n! TQ`a! @! 4
RU
! cH

RU
O! -! n! TQ`^! $LY&4Y8>Xf! gST`hQ! ! 123! '55-)&'*%.! ?'/!

)45-'#*3$!)#!'#!a!&4!$)'43*3.!&+-)#$.)&'-!52'#*%4!)#!'!?'*3.!<'*2!23-$!'*!SS"HQ!!H%%-)#9!

6-%?! ?'/! .0#! '*! SS"H! '#$! \T! 4J! 4)#
RU
! e/! %! UTTT! @! 4

RS
! cH

RU
fQ! ! 80-*)RZ0#&*)%#!

&%#/*'#*'#R4'#9'#)#! *23.4%&%05-3! 5.%<3/! e[!SQ`! 44! /5'&)#9O! "--'RHlf! 3#&'/3$! )#!

5%-+)4)$3! eTQ`a!44!E;O! B4'--! 7'.*/f! '#$! 2%0/3$! )#! STR9'093! /*')#-3//! /*33-! #33$-3/!

eL3&*%#R;)&V3./%#!BQDQf!?3.3! )45-'#*3$!UT!44!6.%4!*23! *.'#/$0&3.!/0.6'&3O!(3.*)&'--+!

&3#*3.3$!%#!*23!3-343#*/O!'#$!/5'&3$!3(3.+![`"!'.%0#$!*23!$3()&3Q! !7.%<3!5%/)*)%#!?'/!

(3.)6)3$!<+!H1Q!!123.4%43*.+!$'*'!?3.3!'&G0).3$!?)*2!'![aR&2'##3-!>7!$'*'!'&G0)/)*)%#!

/+/*34!e>7!^[_]TDfQ!!1.'#/$0&3.!/3&*%./!?3.3!$.)(3#!'*!U!b!S!@!&4
RS
!/0.6'&3!'&%0/*)&!

)#*3#/)*+! 6%.! `!4)#0*3/! '*! 53'V! '&%0/*)&! 366)&)3#&+Q! !123! 52'#*%4!?'/! *23#! '--%?3$! *%!

3G0)-)<.'*3! 6%.! ^! 2%0./! )#! %.$3.! *%! .3'&2! <'/3-)#3! *3453.'*0.3Q! !D6*3.! 3G0)-)<.'*)%#O! *23!

'55-)&'*%.!?'/!.%*'*3$!U`"!'#$!*23!/3&*%./!?3.3!'9')#!5%?3.3$!'*!U!b!S!@!&4
RS
!/0.6'&3!

'&%0/*)&! )#*3#/)*+! 6%.! `! 4)#0*3/Q! ! 12)/! 5.%&3$0.3! ?'/! .353'*3$! %#&3!4%.3! )#! %.$3.! *%!

%<*')#!.%*'*)%#'-!*3453.'*0.3!$)/*.)<0*)%#/!?)*2!U`"!'#90-'.!.3/%-0*)%#Q!!!

TUKUM! B4'9)#9!>2'.'&*3.)R'*)%#!

! 7.)%.!*%!'#+!&-)#)&'-!*.3'*43#*O! *23!5%/)*)%#!%6!*23!3#$%&3.()&'-!'55-)&'*%.!?%0-$!

2'(3! *%! <3! (3.)6)3$! ?)*2! H1! %.! 8CQ! ! D.*)6'&*/! &%0-$! -)4)*! '&&0.'*3! $3*3.4)#'*)%#! %6!

5%/)*)%#!'#$! .39)/*.'*)%#!?)*2! *.3'*43#*!5-'##)#9! )4'93/Q! !D.*)6'&*!&2'.'&*3.)X'*)%#!?'/!

53.6%.43$!<+!)45-'#*)#9!*23!0-*.'/%0#$!$3()&3!)#!)*#$!$%!<%()#3!*)//03!'#$!53.6%.4)#9!Uf!



UTa!

'!/*'#$'.$!/5).'-!H1!/&'#!e*.'#/(3./3!5-'#3O!^!44!/-)&3!*2)&V#3//f!'#$!Sf!'!^1!8CA!/&'#!

e1"Y1C!n!UTYUTTO!IEN!n!S[!&4O!L@!n!U`Q\^!V>XO!`!44!/-)&3!*2)&V#3//fQ!

! A#! '$$)*)%#! *%! *23.4'-! &2'.'&*3.)X'*)%#! 53.6%.43$! 0/)#9! <3#&2*%5! *23.4%43*.+O!

$3(3-%543#*! %6! 23'*)#9! 5'**3.#/! )#! ^R;!?'/! '//3//3$! 0/)#9!8C! *3453.'*0.3! )4'9)#9Q!!

123! &'*23*3.R<'/3$! 3#$%&'()*+! '55-)&'*%.! ?'/! )45-'#*3$! )#! )*# $!$%! 5%.&)#3! *)//03! '#$!

5-'&3$!)#!'!^1!8CAQ!!8C!/&'#/!e1"Y1C!n!U[Q^YU^Tf!?3.3!53.6%.43$!<'/3$!%#!*23!?)$3-+!

0/3$! 5.%*%#! .3/%#'#*! 6.3G03#&+! /2)6*! *3&2#)G03! gU]hQ! ! S! $3()&3/! ?3.3! 345-%+3$! 6%.!

23'*)#9:!Uf!'!UR3-343#*O!U^`c!U^`c!_Tc!'55-)&'*%.!'*!\Q\!b!\Q]!8>X!'#$!Sf!'!SR3-343#*O!

S!UaTc!'55-)&'*%.!'*!]Q_!b!aQT!8>XQ!!1.'#/$0&3.!/3&*%./!?3.3!5%?3.3$!'*!U!b!^!@!&4
RS
!

6%.! 05! *%! U`! 4)#0*3/O! $0.)#9! ?2)&2! *)43! *3453.'*0.3! ?'/! '//3//3$! 3(3.+! U[! /3&%#$/Q!!

1)//03!?'/!V35*!'*!.%%4!*3453.'*0.3!'/!?3--!'/!&%%-)#9!6-%?!*2.%092!*23!$3()&3O!?2)&2!

?'/!.0#!'*!mUTT!4J!4)#
RU
Q!!!

TUKUT! P'$)'*)%#!<**3#0'*)%#!

! 123!5%//)<)-)*+!6%.!/)40-*'#3%0/!*23.4%.'$)%*23.'5+!?'/!3W5-%.3$!<+!43'/0.)#9!

*23! '**3#0'*)%#! %6! .'$)'*)%#! *.'#/4)//)%#! 6.%4! '! /33$! 5-'&3$! ?)*2)#! *23! &'*23*3.R<'/3$!

0-*.'/%0#$!$3()&3Q!!D!<'.3!&'*23*3.!e\!44!E;O!TQ`T!44!?'--O!7"1O!D$('#&3$!7%-+43./O!

A#&Qf! ?'/! 5-'&3$! )#! '! ?3--R*+53! )%#)X'*)%#! &2'4<3.! 0/3$! 6%.! &'-)<.'*)%#! %6! >;C!

<.'&2+*23.'5+!/33$/Q!!D#!3-3&*.%43*3.!.3&%.$/!*23!&0..3#*!5.%$0&3$!<+!*23!&.3'*)%#!%6!)%#!

5')./! <+! 34)**3$! 52%*%#/Q! ! D! >;C! <.'&2+*23.'5+! /%0.&3! A
U_S
! ?'/! 4%(3$! ?)*2)#! *23!

&'*23*3.!'*!SQ`!44!/*35/!6.%4!*23! *)5Q! !123!/'43!43'/0.343#*!?'/!53.6%.43$!?)*2! *23!

0-*.'/%0#$!$3()&3!5-'&3$!?)*2)#! *23!&'*23*3.O!'#$!52%*%#!*.'#/4)//)%#!?'/!&%45'.3$!*%!

*23!<'.3!&'*23*3.Q!!83'/0.343#*/!?3.3!53.6%.43$!6%.!'!SR3-343#*!'#$!'!^R3-343#*!$3()&3Q!



UT_!

!

TUM! P3/0-*/!

TUMUA! <&%0/*)&!\0*50*!

! D! /044'.+! %6! 53'V! 6.3G03#&)3/O! '&%0/*)&! 366)&)3#&)3/O! '#$! $3'$! X%#3! /)X3/!

43'/0.3$! 6%.! \! %6! *23! 6'<.)&'*3$! '55-)&'*%./! )/! 9)(3#! )#! 1'<-3! `QUQ! ! E(3.'--! '&%0/*)&!

366)&)3#&)3/!%6!0-*.'/%0#$!*.'#/$0&3./!'#$!/3&*%./!.'#93!6.%4!^^Q[!b!`UQa!k!'#$!$353#$!

05%#!53'V! 3-3&*.)&'-! )453$'#&3!4'9#)*0$3O! *.'#/$0&3.!4%0#*)#9!%#! *23! '55-)&'*%.O! '#$!

*.'#/$0&3.! /3&*%.)#9Q! ! 1.'#/$0&3.! /3&*%./! 2'(3! /)9#)6)&'#*-+! )#&.3'/3$! 366)&)3#&+! %(3.!

0#/3&*%.3$! *.'#/$0&3./j!UST"!'#$!UaT"! /3&*%./!2'(3!'&%0/*)&!366)&)3#&)3/!%6![[QU/^Q\!k!

(/Q!^_Q]/SQ\!k!6%.!0#/3&*%.3$! *.'#/$0&3./! e5!n!TQTT`O!B*0$3#*u/! *R*3/*fQ! !123! 6.3G03#&+!

&%..3/5%#$)#9! *%! 53'V! '&%0/*)&! 366)&)3#&+! .'#93/! 6.%4! \Q\T! *%! ]Q[`!8>XQ! ! I'--%66! %6!

366)&)3#&+!'?'+!6.%4!53'V!6.3G03#&+!)/!4%$3.'*3!'#$!('.)3$O!?)*2!'![Q]!/!SQ^!k!eUQT!b!

UTQS!kf!.3$0&*)%#!)#!366)&)3#&+!'*!TQU!8>X!%66!53'V!'#$!'!U]Q^!/!]QU!k!e]Q_!b!S]QU!kf!

.3$0&*)%#!)#!366)&)3#&+!'*!TQS!8>X!%66!53'VQ!

! C%*'*)%#'-!'&%0/*)&!)#*3#/)*+!5-%*/!$34%#/*.'*3!&%--)4'*3$!3#3.9+!%0*50*!6.%4!*23!

*.'#/$0&3./!'-%#9! *23!$3()&3! -3#9*2!'#$!$).3&*)%#'-! '&%0/*)&!%0*50*! 6.%4!$3()&3! /3&*%./!

eI)9Q!`QfQ!!D#90-'.!$3'$!X%#3/!)#!'&%0/*)&!3#3.9+!<3*?33#!*.'#/$0&3.!/3&*%./!.'#93!6.%4!

U^Qa! b! `UQT"! '/! $36)#3$! <+! *23! .39)%#! ?)*2! .3-'*)(3! '&%0/*)&! )#*3#/)*+! iUTk! %6! *23!

4'W)404! ?)*2)#! 3'&2! /3&*%.Q! ! "-3&*.)&'-! )/%-'*)%#! <3*?33#! *.'#/$0&3.! /3&*%./! )/!

$34%#/*.'*3$! )#!I)9Q!`QO!?23.3!#%!'&%0/*)&!/)9#'-! )/!43'/0.3$!?23#!%#3!/3&*%.!%#!3'&2!

^!USTc! *.'#/$0&3.! )#! '! SR3-343#*! $3()&3! )/! #%*! 5%?3.3$Q! !C%*'*)%#'-! '&%0/*)&! )#*3#/)*+!

!!



UUT!

1DLJ"! `QU:! D&%0/*)&! &2'.'&*3.)X'*)%#! %6! 6'<.)&'*3$! $3()&3/Q! ! I.3G03#&+! .'#93/!

&%..3/5%#$)#9! *%!53'V!'&%0/*)&! 366)&)3#&)3/! e43'#!/!B;f! '.3!9)(3#! 6%.! 3'&2! *.'#/$0&3.!

'-%#9!?)*2!)#*3.R/3&*%.!$3'$!X%#3!/)X3/!e'#9-3!<3*?33#!UTk!'&%0/*)&!)#*3#/)*+!&%#*%0./fQ!

!

<55-)&'*%.! E3&*%.)#9! "-343#*/!
@.3W03#&+!!

X8IRY!

"66)&)3#&+!!

XbY!

;3'$!!

R%#3!X_Y!

U! ^!!!USTc! S! \Q_`!b!]QUT! [^Qa!/!SQS! [`Q]!/!^Q^!

S! ^!!!USTc! S! ]Q^`!b!]Q[`! [`QU!/![QT! U]Qa!/!SQS!

^! S!!!UaTc! S! \Q\T!b!\Q]`! [TQ`!/!]Q^! U_Q[!/!UQ^!

[! S!!!UaTc! ^! ]QT`!b!]QU`! [^Q`!/!`Q^! ^[Q_!/!^QT!

`! ^\Tc! S! ]Q^`! [UQU!/!UQ^! #%#3!

\! ^\Tc! ^! ]QST!b!]Q^T! [TQ^!/!^QU! #%#3!

!

!

5-%*/! '.3! ?3--! &%..3-'*3$! ?)*2! %5*)&'-! $)/5-'&343#*! 43'/0.343#*/! eI)9Q! `Q`O! I)9Q! `Q\fQ!!

D&%0/*)&!%0*50*!?)*2)#!/3&*%./!)/!)#2%4%93#3%0/!?)*2!2)923.!)#*3#/)*)3/!93#3.'--+!5.3/3#*!

#3'.! *23! 3$93/! %6! 3-343#*/! '#$! /3&*%./! '#$! $)5/! )#! '&%0/*)&! )#*3#/)*+! )#! *23! &3#*3.! %6!

/3&*%./Q! ! D&%0/*)&! )#*3#/)*+! 53'V/! '.3! .3-'*)(3-+! /2'.5O! ?)*2! %#-+! TQS`! b! UQak! %6!

43'/0.343#*!5%)#*/!daTk!4'W)404!)#*3#/)*+!'#$!UQ\!b!UUk!%6!5%)#*/!d\Tk!4'W)404!

)#*3#/)*+!?)*2)#! *.'#/$0&3.! /3&*%./Q! ! ^\Tc! '55-)&'*%./! 2'(3! 0#)6%.4-+! 2)923.! )#*3#/)*)3/!

%(3.! *23! *.'#/$0&3.! &%45'.3$! *%!?)*2)#! /3&*%./! %6! S!UaTc! %.! ^!USTc! '55-)&'*%./j! aT! b!

_Sk! %6! 43'/0.343#*! 5%)#*/! '.3! dSTk!4'W)404! '&%0/*)&! )#*3#/)*+! '#$! ST! b! `Tk! %6!

43'/0.343#*!5%)#*/! '.3!d[Tk!4'W)404! )#*3#/)*+! 6%.!0#/3&*%.3$! *.'#/$0&3./!?2)-3! 6%.!

40-*)R/3&*%.3$! '55-)&'*%./O! `\! b! ]\k! %6! 5%)#*/! ?)*2)#! /3&*%./! '.3! dSTk! 4'W)404!

'&%0/*)&!)#*3#/)*+!'#$!U[!b!^ak!%6!5%)#*/!'.3!d[Tk!4'W)404!)#*3#/)*+Q!!!

TUMUH! 123.4'-!>2'.'&*3.)R'*)%#!

! C%*'*)%#'-! *3453.'*0.3! $)/*.)<0*)%#/! )#! 52'#*%4! .36-3&*! *23!5'**3.#/! %</3.(3$! )#!

!



UUU!

e'f!! !!!!!!!!!!!!e<f!! !

e&f!! !

IAMQ! `Q^:!C%*'*)%#'-! '&%0/*)&! 5.3//0.3R/G0'.3$! $)/*.)<0*)%#/! )#!?'*3.! '*! a!44! 6.%4! *23!

$3()&3! /0.6'&3Q! e'f! D! SR3-343#*O! ^\Tc! $3()&3!?)*2! &%--)4'*3$! <3'4! %0*50*Q! ! e<f! D! ^R

3-343#*O! S!UaTc! $3()&3! ?)*2! $)/&.3*3! X%#3/! %6! 2)923.! '&%0/*)&! )#*3#/)*+! /35'.'*3$! <+!

-'.93!-%?!'&%0/*)&!)#*3#/)*+!X%#3/!<3*?33#!/3&*%./Q!e&f!D!SR3-343#*O!^!USTc!$3()&3!?)*2!

/4'--3.!$3'$!X%#3/!<3*?33#!*.'#/$0&3.!/3&*%./Q!



UUS!

!

!

IAMQ! `Q[:!;34%#/*.'*)%#!%6! 3-3&*.%#)&! )/%-'*)%#!%6! *.'#/$0&3.! /3&*%./Q! !D!^!USTc!$3()&3!

2'/!S!/3&*%./!'&*)(3O!?)*2!*23!/3&*%.!/5'##)#9!UST!b!S[Tc!.3&3)()#9!T!5%?3.O!'#$!5.%$0&3/!

#%!'&%0/*)&!%0*50*!$03!*%!<-33$!%(3.!6.%4!*23!%*23.!/3&*%./Q!

!

!

*23! %5*)&'-! $)/5-'&343#*! '#$! '&%0/*)&! )#*3#/)*+! 5-%*/! '(3.'93$! %(3.! *.'#/$0&3.! -3#9*2Q!!

l%#3/!%6!.3$0&3$!*3453.'*0.3!3-3('*)%#!&%..3/5%#$!*%!$3'$!X%#3/!)#!'&%0/*)&!%0*50*!eI)9Q!

`Q\fQ! ! @)*2)#! *.'#/$0&3./! /3&*%./O! 9.3'*3.! 0#)6%.4)*+! )/! %</3.(3$! )#! *3453.'*0.3! *2'#!

'&%0/*)&! )#*3#/)*+! 5.%6)-3/O! '/! ('.)'*)%#/! )#! '&%0/*)&! )#*3#/)*+! '.3! /4%%*23$! <+! *23.4'-!

&%#$0&*)%#Q! ! 123! ^\Tc! '55-)&'*%.! *3/*3$! 2'$! #%.4'-)X3$! *3453.'*0.3! 3-3('*)%#! .'#9)#9!

6.%4! TQa]! b! UQT! )#! .%*'*)%#! '.%0#$! *23! '55-)&'*%.! eI)9Q! `Q\'f! &%..3/5%#$)#9! *%! '!

#%.4'-)X3$! '&%0/*)&! )#*3#/)*+! .'#93! %6! TQ\S! b! UQTQ! ! H%#*.%-! %6! '#90-'.! *3453.'*0.3!

3-3('*)%#! 6%.!40-*)R/3&*%.3$! *.'#/$0&3./! )/! '&2)3(3$!<+!5%?3.!4%$0-'*)%#! *%! )#$)()$0'-!

!!



UU^!

!
!

IAMQ! `Q`:! H%45'.)/%#! %6! '&%0/*)&! %0*50*! '/! '//3//3$! <+! .%*'*)%#'-! '&%0/*)&! )#*3#/)*+!

43'/0.343#*! '#$! *23! %5*)&'-! $)/5-'&343#*! *3&2#)G03! 6%.! '! ^!USTc! *.'#/$0&3.Q! ! 123!

2+$.%52%#3!'#$!%5*)&'-!$)/5-'&343#*!*'.93*!'.3!<%*2!a!44!6.%4!*23!$3()&3Q!

!

!

*.'#/$0&3.!/3&*%./j!I)9Q!`Q\<!$34%#/*.'*3/!'!#%.4'-)X3$!*3453.'*3!3-3('*)%#!%6!UQT!?)*2!S!

@!&4
RS
!/0.6'&3!'&%0/*)&!)#*3#/)*+!'55-)3$!*%!*23!/3&*%.!/5'##)#9!T!b!UaTc!'#$!TQ]!?)*2!UQT!

@!&4
RS
!/0.6'&3!)#*3#/)*+!'55-)3$!*%!*23!/3&*%.!/5'##)#9!UaT!b!^\TcQ!!I)9Q!`Q\&!/2%?/!'!*.)R

/3&*%.!'55-)&'*%.!?)*2!'--!/3&*%./!5%?3.3$!*%!SQT!@!&4
RS
!/0.6'&3!'&%0/*)&!)#*3#/)*+!%.!?)*2!

*23! /3&*%.! /5'##)#9! T! b! UST"! .3&3)()#9! X3.%! 5%?3.O! .3/0-*)#9! )#! '! USTc! X%#3! ?)*2!

#%.4'-)X3$!*3453.'*0.3!3-3('*)%#!iTQ`!%6!*23!4'W)404Q!!13453.'*0.3!.)/3!?'/!(3.)6)3$!

*%! <3! 2)92-+! .35.%$0&)<-3! eiTQScH! ('.)'*)%#f! '*! *23! /'43! *)43! 5%)#*! '#$! '55-)&'*%.!

!!



UU[!

e'f !!!e<f !
!

e&f !

!

IAMQ!`Q\:!H%45'.)/%#!%6!#%.4'-)X3$! *3453.'*0.3!3-3('*)%#! )#!52'#*%4!'*!UT!44!.'$)0/!

'6*3.! `! 4)#0*3/! %6! 23'*)#9! *%! .%*'*)%#'-! '&%0/*)&! )#*3#/)*+! )#! ?'*3.! '*! a! 44! 6%.! *23!

'55-)&'*%./! 0/3$! *%! 5.%$0&3! *23! '&%0/*)&! )#*3#/)*+! $)/*.)<0*)%#/! )#! I)9Q! \! e)#*3#/)*+! )/!

'(3.'93$! %(3.! *23! $3()&3! -3#9*2! 3(3.+! Sc! )#! '#9-3! '#$! #%.4'-)X3$! *%! *23! 4'W)404!

'(3.'93!)#*3#/)*+f:!e'f!'!^\Tc!'55-)&'*%.O!e<f!'!S!UaTc!'55-)&'*%.!?)*2!%#3!/3&*%.!'*!S!@!

&4
RS
!/0.6'&3!'&%0/*)&!)#*3#/)*+!'#$!*23!%*23.!'*!U!@!&4

RS
!/0.6'&3!'&%0/*)&!)#*3#/)*+O!'#$!

e&f!'!*.)R/3&*%.3$!'55-)&'*%.!e^!USTcf!?)*2!S!%.!^!/3&*%./!'&*)(3Q!!123!#%.4'-)X3$!%0*50*!

6.%4!*23!%5*)&'-!$)/5-'&343#*!*3&2#)G03!)/!/2%?#!)#!e'f!'#$!e&fQ!



UU`!

5%/)*)%#!'6*3.!^!2%0.!3G0)-)<.'*)%#!6%.!('.)%0/!%.)3#*'*)%#/!)#!*23!52'#*%4Q!

TUMUK! B4'9)#9!>2'.'&*3.)R'*)%#!

! 123!H1! /*.3'V)#9! '.*)6'&*O! '/! /2%?#! )#!I)9Q! `Q]O! )/! 5.%4)#3#*O! $03! *%! *23! $3#/3!

7l1!&.+/*'-!0/3$!*%!4'V3!*23!0-*.'/%0#$!*.'#/$0&3./Q!!C39)/*.'*)%#!?)*2!/*.0&*0.3/!/3(3.'-!

&4!6.%4!*23!'55-)&'*%.O!2%?3(3.O!)/!-)V3-+!/*)--!5%//)<-3Q!!123!8C!'.*)6'&*!)/!4)#)4'-!3(3#!

'*! ^1O! 3W*3#$)#9! U! b! S! 44! 6.%4! *23! '55-)&'*%.O! '--%?)#9!8C! *%! <3! 0/3$! 6%.! 5.3&)/3!

'55-)&'*%.!5%/)*)%#)#9Q!

D$$)*)%#'-!23'*)#9!3W53.)43#*/!&%#$0&*3$!?)*2!8C! *3453.'*0.3! )4'9)#9!9)(3!'!

4%.3! &%45.323#/)(3!()3?!%6! *23!23'*)#9!5.%6)-3/!%6! *23!0-*.'/%0#$!$3()&3/Q! !C3'-R*)43!

4%#)*%.)#9!?'/!0/3$!*%!&%#*.%-!5%?3.!*%!)#$)()$0'-!/3&*%./!'#$!*.'#/$0&3./!)#!'W)'-!'#$!

&%.%#'-! /-)&3/! '#$! 23'*! *%! /3(3.'-! &4! $35*2! )#! *)//03Q! ! I)9Q! `Qa! /2%?/! *23.4'-! )4'93/!

%<*')#3$!$0.)#9!23'*)#9!%6!)*#$!$%!5%.&)#3!*)//03Q!!7%?3.!&%#*.%-!'-%#9!*23!$3()&3!-3#9*2!

)/!$34%#/*.'*3$!)#!I)9Q!`Qa'R<O!?2)-3!5%?3.!&%#*.%-!)#!'#9-3!)/!)--0/*.'*3$!)#!I)9Q!`Qa&R$Q!

TUMUM! P'$)'*)%#!<**3#0'*)%#!

! 123! .3$0&*)%#! )#! &0..3#*! .3'$! <+! *23! 3-3&*.%43*3.! ?23#! *23! /33$! )/! ?)*2)#! *23!

0-*.'/%0#$!$3()&3!(3./0/!').! )/! /2%?#! )#!I)9Q!`Q_Q! !72%*%#!34)//)%#! )/! -%?3/*!?23#! *23!

/33$!)/!0#$3.!*23!*.'#/$0&3./O!?23.3!*23!3-3&*.%43*3.!&0..3#*!)/!.3$0&3$!<+![!b!\k!$03!*%!

*23!2)92!$3#/)*+!%6!*23!7l1!&3.'4)&Q!!123!6%%*5.)#*!%6!3'&2!'55-)&'*%.!&'#!&-3'.-+!<3!/33#!

?)*2!53'V/!&%..3/5%#$)#9!*%!3'&2!*.'#/$0&3.!6%.!*23!SR!'#$!^R3-343#*!$3()&3/Q!!C'$)'*)%#!

*.3'*43#*! 5-'#/! *2'*! )#&%.5%.'*3! *23! '**3#0'*)%#! %6! *23! 0-*.'/%0#$! $3()&3! &%0-$! '--%?!

/)40-*'#3%0/!2+53.*23.4)'!'#$!.'$)'*)%#!*%!<3!53.6%.43$Q!

!



UU\!

e'f!! !

!

e<f!! !

!

IAMQ!`Q]:!D.*)6'&*!&2'.'&*3.)X'*)%#!%6!*23!0-*.'/%0#$!'55-)&'*%.!)45-'#*3$!)#!)*#$!$%!*)//03!

?)*2!e'f!/*'#$'.$!H1!%.!e<f!8CAQ!

!

!

TUT! ;)/&0//)%#!

123!&-)#)&'-!366)&'&+!'#$!'$%5*)%#!%6!2+53.*23.4)'!*3&2#%-%9+!.3-)3/!%#!)*/!<3)#9!

/*.')92*6%.?'.$!*%!0/3O!'$'5*3$!*%!*23!*04%.!/)*3O!&'5'<-3!%6!&%#6%.4'-!23'*!$3-)(3.+O!'#$!

'43#'<-3! *%! &%4<)#'*)%#! ?)*2! .'$)%*23.'5+Q! ! 123! '#'*%4)&'-! -%&'*)%#! %6! *23! &3.()W!

'--%?/!6%.!'&&3//!*2.%092!'!#'*0.'-!<%$+!&'()*+!6%.!4)#)4'--+!)#('/)(3O!-%&'-)X3$!$3-)(3.+!

%6!23'*!'#$!.'$)'*)%#Q!!"#$%&'()*+!'55-)&'*%./!)#!3W)/*3#&3!6%.!-%&'--+!*'.93*3$!23'*)#9!*%!

!



UU]!

!

!

e'f!! !

e<f!! !

e&f!! !

e$f!! !

!

IAMQ! `Qa:! 8C! *3453.'*0.3! )4'9)#9! )#! )*# $!$%! 5%.&)#3! *)//03! $34%#/*.'*)#9! *23.4'-!

53#3*.'*)%#! *%! /3(3.'-! &4! $35*2! )#! *)//03! '#$! *23! 0/3! %6! 5%?3.! 4%$0-'*)%#! *%! &%#*.%-!

*3453.'*0.3! $)/*.)<0*)%#/! '-%#9! e'O<f! *23! $3()&3! -3#9*2! '#$! e&O$f! )#! '#9-3! %(3.! `! b! UT!

4)#0*3/Q!!

!

!



UUa!

!

e'f!! !

!

e<f!! !
!

!

IAMQ! `Q_:! e'f! "W53.)43#*'-! /3*05! 6%.! *23! .'$)'*)%#! '**3#0'*)%#!43'/0.343#*/!?)*2!?3--R

*+53! )%#)X'*)%#! &2'4<3.O! 0-*.'/%0#$! '55-)&'*%.O! '#$! >;C! <.'&2+*23.'5+! /33$Q! e<f!

L-%&V'93! %6! .'$)'*)%#! 34)//)%#! 6.%4! '! /33$!?)*2)#! *23! 0-*.'/%0#$! $3()&3! (3./0/! ').! '*!

('.)%0/!/33$!5%/)*)%#/!)#!*23!?3--R*+53!)%#)X'*)%#!&2'4<3.Q!!72%*%#!<-%&V'93!)/!)#$)&'*3$!

<+!.3$0&*)%#!)#!&0..3#*!6.%4!*23!&2'4<3.Q!

!



UU_!

*23! &3.()W! $%! #%*! 5.%()$3! /066)&)3#*! 53#3*.'*)%#! %.! &%#*.%-! %6! 23'*)#9! *%! <3! 5.'&*)&'-Q!!

;335!23'*)#9!$3()&3/O!'-*2%092!&%45-3*3-+!#%#R)#('/)(3O!'-/%!%663.!-)4)*3$!&%#*.%-!%(3.!

*23.4'-!$)/*.)<0*)%#/!?)*2!&.3'*)%#!%6!2%*!/5%*/!%0*/)$3!*23!&3.()WQ!!123!%<Z3&*)(3!%6!*2)/!

?%.V!?'/! *%! $3(3-%5! '! $3()&3! *2'*! 0/3/! '..'+/! %6!40-*)R/3&*%.3$! *0<0-'.! *.'#/$0&3./! *%!

$3-)(3.!-%&'-)X3$!23'*)#9!*2'*!)/!4%.3!&%#*.%--'<-3!*2'#!3W)/*)#9!23'*)#9!*3&2#%-%9+!/%!*2'*!

'! 4%.3! 6'(%.'<-3! 366)&'&+R*%W)&)*+! 5.%6)-3! &'#! <3! '&2)3(3$! <+! &.3'*)#9! '! 2)923.!

$)663.3#*)'-!<3*?33#!*04%.!*3453.'*0.3/!'#$!*3453.'*0.3/!)#!%.9'#/!'*!.)/VQ!!H%#*.%-!%(3.!

*23.4'-! $3-)(3.+O! $34%#/*.'*3$! )#! *23.4'-! /)40-'*)%#! '#$! 3W53.)43#*O! )/! '66%.$3$! <+!

5%?3.!/3-3&*)%#!*%!*.'#/$0&3.!3-343#*/!'#$!/3&*%./!'-%#9!?)*2!%.)3#*'*)%#!%6!)#*3.R/3&*%.!

$3'$! X%#3/Q! ! A#*39.'*)%#! %6! *23! 3#$%&3.()&'-! '55-)&'*%.! ?)*2! '#! >;C! <.'&2+*23.'5+!

&'*23*3.!6'&)-)*'*3/!*23!'-)9#43#*!%6!&%#6%.4'-!2+53.*23.4)'!?)*2!.'$)'*)%#!$%/3!5.%6)-3/Q!

123! )#*3#*!%6! *2)/!/*0$+!?'/! *%!$3(3-%5!'#!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.! *%!

$3-)(3.!&%#6%.4'-!2+53.*23.4)'!&%#&0..3#*!?)*2!*23!>;C!<%%/*!5%.*)%#!%6!.'$)%*23.'5+Q!!

A#! *2)/! /3**)#9! *23! *'#$34! &'*23*3.! )/! 5-'&3$! $0.)#9! /0.93.+O! H1Y8C! )/! 53.6%.43$! 6%.!

5%/)*)%#! (3.)6)&'*)%#! '#$! 5-'##)#9! 50.5%/3/! *%! *')-%.! *.3'*43#*! *%! *23! *'.93*O! '#$!

*23.4%43*.+! &'#!<3!5-'&3$! )#! '#&)--'.+! &'*23*3./! 6%.! *.3'*43#*!4%#)*%.)#9! '#$! &%#*.%-Q!!

12)/!)#*.'0*3.)#3!*3&2#%-%9+!&'#!<3!&%45-343#*'.+!?)*2!$335!23'*)#9!*3&2#)G03/!)#!*23!

/3#/3!*2'*!2+53.*23.4)'!&'#!<3!$3-)(3.3$!)#!*23!>;C!<.'&2+*23.'5+!/3//)%#O!)#!'$$)*)%#!

*%! $335! .39)%#'-! 23'*)#9! &%#&0..3#*! ?)*2! *23! 3W*3.#'-! <3'4! .'$)%*23.'5+! 52'/3! %6!

*.3'*43#*! g[\O! ST\hO! *23.3<+! '--%?)#9! 9.3'*3.! &040-'*)(3! *23.4'-! $%/3! $3-)(3.+Q##

D-*2%092!#%*! )#(3/*)9'*3$! )#! *2)/! /*0$+O! )*!4'+!<3!5%//)<-3! *%! )#*39.'*3! *23! )#*.'0*3.)#3!

0-*.'/%0#$! *'#$34! ?)*2! '! B4)*! B-33(3! *%! '--%?! /)45-3O! .35.%$0&)<-3! )#/3.*)%#! '#$!



UST!

5-'&343#*! ?)*2)#! *23! &3.()W! 6%.! -%&'-! 2+53.*23.4)'! $3-)(3.+! /3G03#*)'-! *%! /53&)6)&!

6.'&*)%#/!%6!3W*3.#'-!<3'4!.'$)%*23.'5+Q!

D! .'#93! )#! $34'#$/! %#! '#90-'.! 23'*)#9! 5.%6)-3! &'#! <3! '&&%44%$'*3$! <+!

4%$)6+)#9! *23!/)X3!%6!'&%0/*)&!$3'$!X%#3/Q! !L+!'$Z0/*)#9! *23!?)$*2!%6!/3&*%.!&0*/O!$3'$!

X%#3/!)#!'&%0/*)&!%0*50*!<3*?33#!/3&*%./!.'#93$!6.%4!Ua!*%![\"!e1'<-3!`QUfQ!!A#!*23!6'&3!

%6!2)923.!53.60/)%#O!'#!'55-)&'*%.!?)*2!/4'--3.!$3'$!X%#3/!&%0-$!<3!0/3$!*%!'(%)$!0#$3.R

*.3'*43#*Q!!@23#!%.9'#/!'*!.)/V!'.3!)#!&-%/3!5.%W)4)*+!*%!*23!'55-)&'*%.O!-'.93.!$3'$!X%#3/!

&'#!0/3$!'#$!'-)9#3$!?)*2! *23/3!%.9'#/! *%!4)#)4)X3! *23.4'-! *%W)&)*+Q! !1.'#/$0&3./!&'#!

'-/%!<3!/3&*%.3$!*%!'#+!'#90-'.!$)43#/)%#!*%!&.3'*3!$3'$!X%#3/!)#!'&%0/*)&!%0*50*!%6!'#+!

/)X3Q!

123!3663&*/!%6!0#)6%.4)*+!%6!'&%0/*)&!%0*50*!?)*2)#!/3&*%./O!('.)'*)%#/!)#!*23!)#*3.R

/3&*%.!$3'$!X%#3/O!'#$!'&%0/*)&!5%?3.!4%$0-'*)%#!%</3.('<-3!)#!<3'4!5-%*/!'#$!%5*)&'-!

$)/5-'&343#*! &%..3-'*3! *%! $)663.3#&3/! )#! *23! .3/0-*)#9! *3453.'*0.3! 3-3('*)%#! )#! *)//03R

4)4)&V)#9! 52'#*%4Q! ! 13453.'*0.3! 5.%6)-3/! '.3! /4%%*23$! %0*! ?)*2! .3/53&*! *%! '&%0/*)&!

)#*3#/)*+! <+! *23.4'-! &%#$0&*)%#! 43&2'#)/4/O! *23! 3W*3#*! *%! ?2)&2! $353#$/! %#! *23!

2%4%93#3)*+!%6!*.'#/$0&3.!/3&*%./!eI)9Q!`Q\fQ!!,#/3&*%.3$!*.'#/$0&3./!2'(3!4%.3!0#)6%.4!

'&%0/*)&!%0*50*!*2'#!40-*)R/3&*%.3$!3-343#*/!'#$!*20/!)#$0&3!4%.3!0#)6%.4!*3453.'*0.3!

3-3('*)%#Q! ! 123! )45'&*! %6! .3-'*)(3-+! -'.93! $)5/! e`TR]`k! .3$0&*)%#! 6.%4! 4'W)404f! )#!

'&%0/*)&! )#*3#/)*+! ?)*2)#! /3&*%./! '.3! .36-3&*3$! )#! *3453.'*0.3! 5.%6)-3/! '/! 40&2! 4%.3!

4%$3.'*3!$)5/!)#!*3453.'*0.3!eUTRS`k!.3$0&*)%#!6.%4!#%.4'-)X3$!4'W)404fQ!!D&%0/*)&!

$3'$! X%#3/! iSTcO! 3(3#!?)*2!4)#)404! )#*3#/)*+! i`k! %6! *23!4'W)404O! &'0/3!4)#)4'-!

53.*0.<'*)%#/! )#! *23! *3453.'*0.3! 5.%6)-3! *2'*! '.3! &%45'.'<-3! *%! $)5/! )#! *3453.'*0.3!

'//%&)'*3$!?)*2!-%?!)#*3#/)*+!X%#3/!?)*2)#!/3&*%./Q!!D&%0/*)&!$3'$!X%#3/!d^Tc!&'0/3!4%.3!



USU!

5.%4)#3#*!$.%5/!)#!*3453.'*0.3!ed[Tk!.3$0&*)%#!6.%4!#%.4'-)X3$!4'W)404f!*2'*!&'#!<3!

%.)3#*3$!6%.!*23.4'-!5.%*3&*)%#!%6!%.9'#/!'*!.)/VQ!

A4'9)#9! &'#! )#$)&'*3! *23! -%&'*)%#! %6! 0-*.'/%0#$! '55-)&'*%./! ?)*2)#! *23! *04%.!

(%-043!5.)%.! *%! *.3'*43#*Q! !;03! *%! *23!5.3/3#&3!%6! *23! /*.3'V)#9!'.*)6'&*! )#!H1! )4'93/O!

*.3'*43#*!5-'##)#9!)4'93/!6%.!>;C!<.'&2+*23.'5+!$3-)(3.+!4'+!<3!%<*')#3$!?)*2%0*!*23!

0-*.'/%0#$!'55-)&'*%./!)#!5-'&3O!?)*2!)45-'#*!-%&'*)%#/!$36)#3$!<+!&'*23*3.!5%/)*)%#)#9Q!!A#!

&'/3/! ?23.3! 8C! )/! 0/3$! 6%.! *.3'*43#*! 5-'##)#9O! ?2)&2! .35.3/3#*/! '! /4'--! /0</3*! %6!

5'*)3#*/O! *23.3! $%3/! #%*! /334! *%! <3! '! #33$! *%! .34%(3! 0-*.'/%0#$! '55-)&'*%./! 5.)%.! *%!

)4'9)#9Q! ! D-*2%092! &'*23*3.! 5%/)*)%#/! &'#! <3! (3.)6)3$! )#! *.'#/(3./3! /-)&3/O! *23.3! )/! #%!

)4'9)#9! 43*2%$! *2'*! &'#! 9'093! *23! )#/3.*)%#! $35*2! %6! 0-*.'/%0#$! '55-)&'*%./Q! ! 123!

'55-)&'*%.!40/*!<3!?3--!4'.V3$!*%!9'093!)#/3.*)%#!$35*2!3W*3.#'--+!<+!()/0'-!)#/53&*)%#Q!

123![!b!\k!'**3#0'*)%#!%6! .'$)'*)%#! 34)**'#&3!<+! '!>;C!<.'&2+*23.'5+! /%0.&3!

&%0-$!5%*3#*)'--+!<3!'&&%0#*3$!6%.!)#!<.'&2+*23.'5+!*.3'*43#*!5-'##)#9Q!!123!3W'&*!$35*2!

%6! *23! 0-*.'/%0#$! $3()&3! ?%0-$! 2'(3! *%! <3! V#%?#O! /)#&3O! '/! 3()$3#&3$! )#! I)9Q! `Q_O!

.'$)'*)%#! '**3#0'*)%#! 6'--/! .'5)$-+! ?23#! *23! <.'&2+*23.'5+! /33$! )/! #%*! 0#$3.! *23!

*.'#/$0&3./Q!!M)(3#!*23!)#'<)-)*+!*%!3#/0.3!$3()&3!)#/3.*)%#!$35*2!?)*2!)4'9)#9O!*.'#/$0&3.!

5%/)*)%#! '/! $3*3.4)#3$! <+! '! &%4<)#'*)%#! %6! )4'9)#9! '#$!4'#0'-! )#/53&*)%#! %6! $3()&3!

-3#9*2!?%0-$!2'(3!*%!<3!.3-'+3$!*%!<.'&2+*23.'5+!*.3'*43#*!5-'##)#9Q! !A#!)45-343#*)#9!

/)40-*'#3%0/!*23.4%.'$)%*23.'5+O!*23!<3#36)*!%6!)#&.3'/3$!&3--!V)--!)#!*23!*04%.!40/*!<3!

?3)923$! '9')#/*! 5%//)<-+! )#&.3'/3$! *%W)&)*+! )#! /0..%0#$)#9! *)//03/O! '#$! .34')#/! '#!

)45%.*'#*!*%5)&!%6!$)/&0//)%#Q!!A#!*2)/!)#*.'&'()*'.+!/3**)#9O!*23!40-*)R/3&*%.3$!0-*.'/%0#$!

'55-)&'*%.!)/!)443$)'*3-+!'$Z'&3#*!*%!*23!*'.93*!*)//03!'#$!&'#!$).3&*!23'*)#9!*%!*23!*04%.!

?2)-3! -)4)*)#9! 23'*)#9! %6! #%.4'-! *)//03! '*! .)/VO! '#$! *20/!4'+! 5.%()$3! 6%.! '#! )45.%(3$!



USS!

*3&2#)G03!*%!$3-)(3.!/)40-*'#3%0/!23'*!'#$!.'$)'*)%#!?2)-3!4)#)4)X)#9!)#&.3'/3$!*%W)&)*+!

*%!#%#R*'.93*3$!*)//03Q!

!

TUG! >%#&-0/)%#/!

D#!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.!2'/!<33#!$3(3-%53$!6%.!-%&'--+!*'.93*3$O!^R

;! &%#6%.4'-! 2+53.*23.4)'! $3-)(3.+! *%! *23! 0*3.)#3! &3.()W! )#! &%#Z0#&*)%#! ?)*2! >;C!

<.'&2+*23.'5+Q! ! 123! $3()&3! &%#/)/*/! %6! '! -)#3'.! '..'+! %6! 40-*)R/3&*%.3$! *0<0-'.!

*.'#/$0&3./O! '--%?)#9! &%#*.%-! %6! 23'*)#9! )#! -3#9*2! '#$! '#9-3Q! ! D&%0/*)&! '#$! *23.4'-!

&2'.'&*3.)X'*)%#! &%#6).4/! &%#6%.4'-! 3#3.9+! $3-)(3.+! &'5'<)-)*)3/O! '#$! *3453.'*0.3!

$)/*.)<0*)%#/! &%..3-'*3! /*.%#9-+!?)*2! '&%0/*)&! %0*50*Q! ! 123! '&%0/*)&! $3'$! X%#3! <3*?33#!

/3&*%./!&'#!<3!0/3$! 6%.! *23.4'-!5.%*3&*)%#!%6!%.9'#/!'*! .)/VO!'#$!$3'$!X%#3!/)X3!&'#!<3!

&%#*.%--3$! <+! *23! /3&*%.)#9! *3&2#)G03Q! ! H%45'*)<)-)*+! %6! *23! $3()&3! ?)*2! H1! '#$!8C!

)4'9)#9! 6%.! )4'93R90)$3$! 5-'&343#*! )/! &%#6).43$O! '#$! .3'-R*)43! 8C! *3453.'*0.3!

)4'9)#9!$0.)#9!/%#)&'*)%#!6%.!*23.4%43*.+!633$<'&V!$0.)#9!/%#)&'*)%#!)/!5%//)<-3Q!!8C!

*23.4%43*.+!&%#6).43$!*23!'<)-)*+!*%!23'*!/3(3.'-!&4!)#!$35*2!'#$!0/3!5%?3.!&%#*.%-!*%!

*')-%.!*23.4'-!5.%6)-3/Q!!B)40-*'#3%0/!*23.4%.'$)%*23.'5+!4'+!<3!63'/)<-3!<+!*23!$3-)(3.+!

%6! >;C! <.'&2+*23.'5+! 6.%4! ?)*2)#! *23! 3#$%&3.()&'-! 0-*.'/%0#$! $3()&3O! <0*! *.3'*43#*!

5-'##)#9! ?%0-$! 2'(3! *%! &%453#/'*3! 6%.! *23! [! b! \k! .'$)'*)%#! '**3#0'*)%#! <+! *23!

0-*.'/%0#$! *.'#/$0&3./Q! ! 123! 3#$%&3.()&'-! 0-*.'/%0#$! $3()&3! )/! #%?! 0#$3.! &-)#)&'-!

)#(3/*)9'*)%#!*%!'//3//!*23!/'63*+!'#$!63'/)<)-)*+!%6!3#$%&3.()&'-!0-*.'/%0#$!2+53.*23.4)'!

)#!*23!&3.()W!'$Z0#&*!*%!>;C!<.'&2+*23.'5+Q!!>+53.*23.4)'!$3-)(3.+!&'#!<3!90)$3$!<+!*23!

0/3!%6!*.3'*43#*!5-'##)#9!6%.!1#.(!%(!!/3-3&*)%#!%6!5.%53.!$3()&3!/3&*%.)#9O!-3#9*2O!')4)#9O!

'#$!5%?3.!-3(3-/Q!



US^!

!

!

>2'5*3.!G!

!

>-)#)&'-!@3'/)=)-)*+!%6!"#$%&'()*+!

,-*.'/%0#$!I+53.*23.4)'!

!
GUA!!! <=/*.'&*!

H'*23*3.R<'/3$! 0-*.'/%0#$! $3()&3/! 2'(3! <33#! $3(3-%53$! 6%.! )#*3./*)*)'-! '#$!

3#$%&3.()&'-! 23'*)#9! *2.%092! *23%.+! '#$! 3W53.)43#*Q! ! L'/3$! %#! 5'/*! 3W53.)43#*/!

$34%#/*.'*)#9! &%#*.%--3$O! &%#6%.4'-!23'*)#9! &'5'<)-)*)3/O! '! &-)#)&'-! *.)'-!?'/!43.)*3$! *%!

)#(3/*)9'*3! *23! /'63*+! '#$! 63'/)<)-)*+! %6! &'*23*3.R<'/3$! 0-*.'/%0#$! 2+53.*23.4)'! '/! '#!

'$Z0#&*!*%!>;C!<.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!&3.()&'-!&'#&3.Q!!123!.3/0-*/!%6!*23!6)./*!

S!*.3'*43#*/!)#!U!5'*)3#*!)#(%-()#9!*23!0/3!%6!*23!3#$%&3.()&'-!$3()&3O!*23!$3(3-%543#*!%6!

?2)&2!)/!$3*')-3$!)#!H2'5*3./!^!b!`O!'.3!$3/&.)<3$!23.3Q!!123!'<)-)*+!*%!4%$0-'*3!5%?3.!*%!

/3&*%.3$!$3()&3/!*%!'&2)3(3!*23.'530*)&!*3453.'*0.3/!d[UcH!*2.%092%0*!*23!*'.93*!23'*)#9!

(%-043!)/!$34%#/*.'*3$!)#!*23/3!*.3'*43#*/Q!!



US[!

12)/!&2'5*3.!.35.3/3#*/!?%.V!*2'*!?'/!5.3/3#*3$!'*! *23!A#*3.#'*)%#'-!B+45%/)04!

6%.! 123.'530*)&! ,-*.'/%0#$! eHQ! ;)3$3.)&2O! =Q! @%%**%#O! 7Q! 7.'V'/2O! NQ! B'-9'%#V'.O! 1Q!

=0'#9O! BQ! B&%**O! 3*! '-Q! D! 7)-%*! B*0$+! %6! H'*23*3.RL'/3$!,-*.'/%0#$!>+53.*23.4)'! ?)*2!

>;C! L.'&2+*23.'5+! 6%.! 1.3'*43#*! %6! J%&'--+! D$('#&3$! H'#&3.! %6! *23! 7.%/*'*3! '#$!

H3.()WQ!A#*3.#'*)%#'-!B+45%/)04!%#!123.'530*)&!,-*.'/%0#$O!1%V+%O!='5'#!eSTUTffQ!!!

!

GUH!!! B#*.%$0&*)%#!

F043.%0/! .'#$%4)X3$! &-)#)&'-! *.)'-/! 2'(3!$34%#/*.'*3$! )45.%(343#*/! )#! *04%.!

&%#*.%-! '#$! 5'*)3#*! /0.()('-!?23#!23'*)#9! '*! [T! b! [`cH! )/! &%4<)#3$!?)*2! .'$)%*23.'5+!

'#$Y%.! &234%*23.'5+! g[TR[^O! [\O! _^hQ! ! 123! *3453.'*0.3! 3663&*! )/! &040-'*)(3! '#$!

*2.3/2%-$/!%6!\!b!UT!3G0)('-3#*!4)#0*3/!'*![^cH!e"8[^cHf!%(3.!*23!&%0./3!%6!*.3'*43#*!

2'(3! <33#! )$3#*)6)3$! 6%.! *23.'530*)&! 3#2'#&343#*! %6! .'$)%*23.'5+Y&234%*23.'5+! <+!

2+53.*23.4)'! '$4)#)/*.'*)%#! g`TR`ShQ! ! "W*3.#'-! 4)&.%?'(3! '..'+/! 0/3$! 6%.! $335!

2+53.*23.4)'!)#!*23!53-()/!2'(3!$34%#/*.'*3$!5%/)*)(3!.3/0-*/!<0*!*+5)&'--+!5.%$0&3!*04%.!

*3453.'*0.3/! i[TcH! '#$! *23.4'-! $%/3! iUQ`! "8[^cH! ?)*2! /)4)-'.! *3453.'*0.3/! )#! *23!

.3&*04!'#$!<-'$$3.!g[\O!`UO!_`O!_]hQ! ! A#*3./*)*)'-!CI!'#$!4)&.%?'(3!23'*)#9! *3&2#%-%9+!

5.%$0&3/! 2)92! *3453.'*0.3/! e05! *%! \TcHf! '*! *23! $3()&3! /0.6'&3! <0*! 23'*)#9! 6'--/! %66!

G0)&V-+! )#! *)//03! '#$! )/! /3#/)*)(3! *%! '55-)&'*%.! %.)3#*'*)%#! '#$! 52'/3! gU_^O! U_`O! ST]hQ!!

H'*23*3.R<'/3$!0-*.'/%0#$!*3&2#%-%9+!2'/!<33#!$3(3-%53$! *2.%092!*23%.3*)&'-!/*0$+!'#$!

)*# $!$%! '#$! !"# $!$%! 3W53.)43#*! *%! $3-)(3.! -%&'-)X3$O! ^R;! &%#6%.4'-! 2+53.*23.4)'! 6.%4!

?)*2)#!&'*23*3./!0/3$!6%.!>;C!<.'&2+*23.'5+!'$4)#)/*.'*)%#Q!!123/3!$3()&3/!&'#!5.%$0&3!

*23.'530*)&!23'*)#9!?)*2)#!*04%./!?)*2!9%%$!53#3*.'*)%#!'#$!&%#*.%-!%6!3#3.9+!$35%/)*)%#!

*%!'(%)$!%(3.R23'*)#9!%6!/3#/)*)(3!%.9'#/!/0&2!'/!*23!.3&*04!'#$!<-'$$3.Q!!D!&-)#)&'-!5)-%*!



US`!

/*0$+! )/! 0#$3.?'+! '*! ,HBI! *%! )#(3/*)9'*3! *23! 63'/)<)-)*+! %6! &'*23*3.R<'/3$! 0-*.'/%0#$!

*3&2#%-%9+! *%!$3-)(3.! *23.'530*)&! -3(3-/!%6!2+53.*23.4)'!'$Z0#&*! *%!>;C!<.'&2+*23.'5+!

)#! *23! *.3'*43#*! %6! -%&'--+! '$('#&3$! &3.()&'-! &'#&3.Q! ! 123! 3#$%&3.()&'-! 0-*.'/%0#$!

'55-)&'*%.!$3(3-%53$!'/!5'.*!%6!*2)/!$)//3.*'*)%#!2'/!<33#!)#&%.5%.'*3$!)#!*2)/!*.)'-Q! !123!

.3/0-*/!%6!*?%!*.3'*43#*/!0/)#9!*2)/!$3()&3!'.3!.35%.*3$!23.3Q!

!

GUK!!! 83*2%$/!

GUKUA! >-)#)&'-!7.%*%&%-!

D! &-)#)&'-! 5)-%*! /*0$+! )/! &0..3#*-+! <3)#9! &%#$0&*3$! '*! ,HBI! *%! 3('-0'*3! *23!

63'/)<)-)*+! '#$! /'63*+! %6! &'*23*3.R<'/3$! 0-*.'/%0#$! 2+53.*23.4)'! )#*39.'*3$! ?)*2! >;C!

<.'&2+*23.'5+Q!!7.)4'.+!'#$!.3&0..3#*!&3.()&'-!&'#&3.!eB*'93!ALS!b!ANDf!)/!&%#/)$3.3$!e#!

n!USfQ!!"'&2!5'*)3#*!.3&3)(3/!/*'#$'.$!&234%*23.'5+O!.'$)'*)%#O!'#$!>;C!<.'&2+*23.'5+Q!!

E#3!2+53.*23.4)'!/3//)%#!)/!9)(3#!53.!)45-'#*O!?)*2!*+5)&'--+!*?%!)45-'#*/!$3-)(3.3$!%#3!

?33V!'5'.*Q!!123!*23.4'-!*.3'*43#*!9%'-!)/![T!b![`cH!6%.!\T!4)#Q!!123!&-)#)&'-!5.%*%&%-!)/!

'55.%(3$!0#$3.!FA>!CTUHDUSSS]\O!I;D!A#(3/*)9'*)%#'-!;3()&3!"W345*)%#!MT[TU\aO!

'#$!,HBI!A#/*)*0*)%#'-!C3()3?!L%'.$!'55.%('-!>UT]]aR^ST`\RTUSQ!!1?%!*.3'*43#*/!)#!

*?%!$)663.3#*!)45-'#*/!?)*2!*23!3#$%&3.()&'-!0-*.'/%0#$!$3()&3!'.3!'#'-+X3$Q!

!

GUKUH! 123.4'-!1.3'*43#*!7-'##)#9!

! ;0.)#9! >;C! <.'&2+*23.'5+! *.3'*43#*! 5-'##)#9! '#$! '$4)#)/*.'*)%#O! '! *23.4'-!

*.3'*43#*!5-'#!)/!93#3.'*3$!/)4)-'.!*%!*23!43*2%$/!$3/&.)<3$!)#!H2'5*3.![Q! !D!52+/)&)'#!

2'/! '$$3$! %.9'#! &%#*%0./! *%! *23! H1! )4'93/! )#&-0$)#9! .3&*04O! <-'$$3.O! '#$! .'$)'*)%#!



US\!

&-)#)&'-!*'.93*!(%-043!eH1NfQ!!A#!'$$)*)%#O!'!2+53.*23.4)'!*'.93*!(%-043!e>1Nf!2'/!<33#!

$36)#3$!<'/3$!%#!*23!*04%.!-%&'*)%#Q!!123!>1N!)/!*23!*'.93*!%6!*23.4'-!$3-)(3.+Q!!7'*)3#*!

'#'*%4)&'-!$'*'!'.3!)45%.*3$!)#*%!*23!HE8BEJY8D1JDL!*.3'*43#*!5-'##)#9!5-'*6%.4!

'#$! .3&%#/*.0&*3$Q! ! ,-*.'/%0#$! '55-)&'*%.! 5%/)*)%#/! '.3! /3-3&*3$! <'/3$! %#! &'*23*3./!

)45-'#*3$! 6%.! >;C! <.'&2+*23.'5+Q! ! A#)*)'-! ('-03/! 6%.! '55-)&'*%.! -3#9*2O! *.'#/$0&3.!

/3&*%.)#9O! ')4)#9! $).3&*)%#O! '#$! 5%?3.! '.3! /3*Q! ! 7'.'43*3.! /3-3&*)%#! '#$! *.3'*43#*!

/*.'*39)3/! <'/3$! %#! 3'.-)3.! ?%.VO! )#&-0$)#9! *23! /*0$+! 5.3/3#*3$! )#! H2'5*3.! [O! ?3.3!

345-%+3$!)#!/3**)#9!05!*23!&-)#)&'-!*.3'*43#*Q!

GUKUK! >'*23*3.DC'/3$!,-*.'/%0#$!;3()&3/!

1?%!*+53/!%6!$3()&3/!?3.3!0/3$!*%!'$4)#)/*3.!&'*23*3.R<'/3$!2+53.*23.4)':!Uf!'!

$).3&*-+!)45-'#*'<-3!)#*3./*)*)'-!$3()&3!'#$!Sf!'#!3#$%&'()*+!$3()&3!6%.!)#*.%$0&*)%#!)#*%!

*23! 0*3.)#3! &'()*+! eI)9Q! fQ! ! 123! )#*3./*)*)'-! $3()&3! )/! &%45.)/3$! %6! UQ`! 44! $)'43*3.!

*.'#/$0&3./O! 2%0/3$! ?)*2)#! '! SQ[! 44! $)'43*3.! H3-&%#! &'*23*3.Q! ! 123! $3()&3! 2'/! ^!

*.'#/$0&3./! ?)*2! ^\Tc! %0*50*! '#$! '! *%*'-! '55-)&'*%.! -3#9*2! %6! ^T! &4Q! ! 123! 3#$%&'()*+!

$3()&3O!5.3/3#*3$!)#!H2'5*3.!`O!&%#/)/*/!%6!^Q`!44!$)'43*3.!*.'#/$0&3./O!2%0/3$!?)*2)#!'!

\! 44! $)'43*3.! 5%-+5.%5+-3#3! e77f! &'*23*3.! eJ)<3.*+! 83$)&'-fQ! ! 123! $3()&3! 2'/! S!

*.'#/$0&3./!?)*2!S!UaTc!%0*50*!'#$!'!*%*'-!'55-)&'*%.!-3#9*2!%6![T!&4Q!!D55-)&'*%./!2'(3!

'#!%53.'*)#9!6.3G03#&+!%6!\Q`!b!a!8>XQ!!L%*2!$3()&3/!2'(3!'##0-'.!&%%-)#9!?'*3.!6-%?!*%!

&%05-3! 3#3.9+! <3*?33#! *23! *.'#/$0&3./! '#$! &'*23*3.O! 3#2'#&3! *23.4'-! 53#3*.'*)%#! )#!

*)//03O!'#$!5.%*3&*!*23!3#$%43*.)'-!-)#)#9Q!!D!234%/*'/)/!('-(3!&%##3&*/!*%!*23!&'*23*3.!6%.!

3'&2!'55-)&'*%.!'#$!/3'-/!&%%-)#9!6-%?!?2)-3!'--%?)#9!6%.!.%*'*)%#!'#$!*.'#/-'*)%#!%6!*23!

!!



US]!

e'f!! !

!e<f!! !

!

I)9Q! \QU:! e'f! A#*3./*)*)'-! '#$! e<f! 3#$%&'()*+! '55-)&'*%.! 0/3$! )#! &-)#)&'-! 2+53.*23.4)'!

$3-)(3.+!?)*2!^\Tc!%.!S!UaTc!%0*50*Q!!123!)#*3./*)*)'-!$3()&3!)/!/2%?#!?)*2)#!'!U^R9'093!

)45-'#*!&'*23*3.!?)*2!)#6-%?!'#$!%0*6-%?!5%.*/!&%#$0&*)#9!'##0-'.!&%%-)#9!?'*3.!6-%?Q!

!

!

0-*.'/%0#$!$3()&3!?)*2)#!*23!&'*23*3.Q!!A#!<%*2!&'/3/O!*23!3#$%&'()*+!'55-)&'*%.!)/!5%?3.3$!

6%.!/%43!*)43!<36%.3!*23!)#*3./*)*)'-!'55-)&'*%.!)/!5%?3.3$Q!

H'*23*3./! )45-'#*3$! 6%.! >;C! <.'&2+*23.'5+! *2'*! '.3! #%*! 0/3$! 6%.! .'$)'*)%#!

$3-)(3.+!&'#!<3!0/3$!6%.!*23.4%43*.+Q!!H%#/*'#*'#R4'#9'#)#!*23.4%43*.+!5.%<3/!?)*2!`!

%.!]!Z0#&*)%#/!*2'*!'.3!/5'&3$!UT!44!'5'.*!'.3!345-%+3$!e"--'RHlfQ!!D![aR&2'##3-!$'*'!

'&G0)/)*)%#! /+/*34! e>7^[_]TDf! )/! 0/3$! *%! &%--3&*! *3453.'*0.3! )#6%.4'*)%#Q! ! 123!

5%/)*)%#)#9!%6!*23.4%43*.+!5.%<3/!'#$!*23.4%&%05-3!Z0#&*)%#/!)/!5-'##3$!0/)#9!)#!2%0/3!

8D1JDL! /%6*?'.3Q! ! 13453.'*0.3! $)/*.)<0*)%#/! '.3! 4%#)*%.3$! $0.)#9! 2+53.*23.4)'!

$3-)(3.+! 0/)#9! '! J'<NA"@! )#*3.6'&3Q! ! 123! 0-*.'/%0#$! $3()&3/! '.3! 5%?3.3$! <+! '! ^SR



USa!

&2'##3-! CI! '45-)6)3.! eD$('#&3$! B0.9)&'-! B+/*34/f! ?)*2! )#$353#$3#*! 6.3G03#&+! '#$!

5%?3.! &%#*.%-Q! ! 7%?3.! )/!4%#)*%.3$! '#$! '$Z0/*3$! 0/)#9! '! /35'.'*3! J'<NA"@! )#*3.6'&3!

<'/3$!%#!633$<'&V!*23.4%43*.+Q! !7%?3.!('-03/!'55-)3$!*%!*23!'55-)&'*%./!'.3!&%#(3.*3$!

6.%4!'&%0/*)&!5%?3.!('-03/! )$3#*)6)3$! )#! *.3'*43#*!5-'##)#9!'#$!&%#(3.*3$! *%!3-3&*.)&'-!

5%?3.! 0/)#9! *23! '&%0/*)&! 366)&)3#&+! 43'/0.3$! <+! *23! 43*2%$/! )#! H2'5*3.! `! 6%.! 3'&2!

*.'#/$0&3.!%.!*.'#/$0&3.!/3&*%.Q!

!

GUM!!! P3/0-*/!

1%! $'*3O! a! &3.()W! )45-'#*/! 2'(3! <33#! 53.6%.43$! ?)*2! *23! &'*23*3.R<'/3$!

0-*.'/%0#$!/+/*34Q!!S!%6!*23/3!*.3'*43#*/!)#(%-(3$!*23!0/3!%6!*23!3#$%&'()*+!$3()&3!'#$!

?)--!<3!$3/&.)<3$!)#!$35*2Q!!L%*2!*.3'*43#*/!5.%&33$3$!d\T!4)#!?)*2!#%!'$(3./3!3(3#*/!%.!

*.3'*43#*R.3-'*3$! *%W)&)*)3/O! '#$! *23.'530*)&! *3453.'*0.3! d[UQ`cH! ?'/! '&2)3(3$!

*2.%092%0*!*23!*'.93*!(%-043!)#!<%*2!&'/3/Q!!L%*2!*.3'*43#*/!?3.3!$3-)(3.3$!*%!*23!/'43!

5'*)3#*! %#3!?33V! '5'.*O! '#$! )#(%-(3$! *23! 0/3! %6! U! 3#$%&'()*+! $3()&3! '#$! U! )#*3./*)*)'-!

$3()&3O! '/! /2%?#! )#! I)9Q! \QSQ! ! 123! )#*3./*)*)'-! '55-)&'*%./! '.3! )45-'#*3$! -'*3.'-! *%! *23!

3#$%&'()*+!'55-)&'*%.Q!!123!&%%-)#9!6-%?!20</!6%.!3'&2!$3()&3!&'#!<3!/33#!'-%#9!?)*2!*23!

*23.4%43*.+!5.%<3/!0/3$!6%.!*3453.'*0.3!4%#)*%.)#9Q!!!

D#! '#'*%4)&'-! .3&%#/*.0&*)%#! )/! /2%?#! )#! I)9Q! \Q! '-%#9! ?)*2! *23! *3453.'*0.3!

3-3('*)%#!$0.)#9!*23!&%0./3!%6!*23.'5+!6%.!*23!6)./*!2+53.*23.4)'!*.3'*43#*Q!!A#)*)'--+!*23!

3#$%&'()*+!$3()&3! .3&3)(3/!5%?3.!'#$! *23! *23.4%&%05-3! Z0#&*)%#/!'*!US!b!U`!44!6.%4!

*23!$3()&3!'.3!.')/3$!d[S!b![^cH!?)*2)#!mUT!4)#0*3/!?)*2!*23.4%43*.+!5%)#*/!.39)/*3.)#9!

[TcH!'*!S\!44!'#$!.39)/*3.)#9!^_cH!'*!^`!b!^]!44!eI)9Q!\Q'fQ!!123!)#*3./*)*)'-!$3()&3!)/!

!!



US_!

!

I)9Q! \QS:! >+53.*23.4)'! )45-'#*! )#! &3.()W! ?)*2! 3#$%&'()*+! '#$! )#*3./*)*)'-! '55-)&'*%./Q!!

H%%-)#9! 6-%?! 20</! '#$! *0<)#9! &'#! <3! /33#O! '-%#9! ?)*2! *23.4%&%05-3! 5.%<3/! 6%.!

*3453.'*0.3!4%#)*%.)#9!$0.)#9!*23.'5+Q!

!

!

*23#!5%?3.3$!*%!3W*3#$!*23.4'-!&%(3.'93!d[UcH!*%!*23!3#*).3!>1N!eI)9Q!\Q<fQ!!D-*2%092!

4'W)404!*3453.'*0.3/!'-%#9!3'&2!*23.4%43*.+!&'*23*3.!'.3!/2%?#O!*23!>1N!)/!&%(3.3$!

?)*2!*3453.'*0.3/!d[UcH!*2.%092%0*!*23!(%-043Q!

13453.'*0.3! 3-3('*)%#! 6%.! *23! /3&%#$! *.3'*43#*! )/! /2%?#! )#! I)9Q! \Q[Q! ! D! 2)92!

*3453.'*0.3! %6! [aQScH! )/! '&2)3(3$! <3*?33#! *23! 3#$%&'()*+! '#$! )#*3./*)*)'-! '55-)&'*%.O!

'-*2%092! '.*)6'&*/! %6! U! b! ScH! &'#! 3W)/*! '*! *23/3! *3453.'*0.3/! $03! *%! 23'*)#9! %6! *23!

!

-./012/3/345"
46653*4/71"

#.87*493/:"
46653*4/71"

;<01+7+0/1:"

(7753.=">57?"



U^T!

!

!

I)9Q!\Q^:!e'O<f!H3.()W!)45-'#*!$34%#/*.'*)#9!*23!^;!.3&%#/*.0&*)%#!%6!*23!5'*)3#*!'#'*%4+!

'#$!&'*23*3.!5-'&343#*!)#!>;C!*.3'*43#*!5-'##)#9Q!!SR;!&.%//R/3&*)%#!H1!*2.%092!&3.()W!

)45-'#*!'#$!.3/0-*)#9!*3453.'*0.3!5.%6)-3/!?)*2)#!*23!&3.()W!'#$!>1N!)#!*23!6)./*!&-)#)&'-!

*.3'*43#*! ?)*2! e&f! *23! S!UaTc! 3#$%&'()*+! '-%#3! %.! e$f! )#! &%4<)#'*)%#! ?)*2! *23! ^\Tc!

)#*3./*)*)'-!$3()&3Q! !123!3#$%&'()*+!$3()&3!2'/! /3&*%.!U!')43$! *%! *23!5'*)3#*u/! .)92*!'#$!

/3&*%.!S!*%!*23!5'*)3#*u/! -36*Q! !13453.'*0.3/!9)(3#!'.3!*23!4'W)404!'-%#9!*23!-3#9*2!%6!

*23!*23.4%43*.+!5.%<3Q!

!

!

!

e'f! e<f!

)" @"

e&f! e$f!



U^U!

!
!

!

I)9Q!\Q[:!H1!&.%//R/3&*)%#!)4'93/!?)*2!*3453.'*0.3!%(3.-'+!6%.!*23!/3&%#$!*.3'*43#*!?)*2!

*23! S!UaTc! *'#$34! '55-)&'*%.! '-%#3! e-36*f! %.! )#! &%#Z0#&*)%#! ?)*2! '! ^\Tc! )#*3./*)*)'-!

'55-)&'*%.! e.)92*fQ! !123! 3#$%&'()*+!$3()&3!2'/! /3&*%.!U! ')43$! *%! *23!5'*)3#*u/! .)92*! '#$!

/3&*%.!S!*%!*23!5'*)3#*u/! -36*Q! !13453.'*0.3/!9)(3#!'.3!*23!4'W)404!'-%#9!*23!-3#9*2!%6!

*23!*23.4%43*.+!5.%<3Q!

!

!

*23.4%43*.+!5.%<3!<+!2)92!0-*.'/%0#$! )#*3#/)*+! -3(3-/Q! !13453.'*0.3!#3'.! *23!'#*3.)%.R

-'*3.'-!>1N!<%0#$'.+! )/! /*)--! [^cHQ! !D*! *23! -'*3.'-!<%0#$'.+O! *3453.'*0.3/!%6!^acH!'.3!

43'/0.3$O! <0*! *2)/! *23.4%43*.+! 5.%<3! )/! -)V3-+! $3353.! )#! *)//03! *2'#! *23! >1N! $03! *%!

'-)9#43#*!)//03/!'#$!5'*)3#*!4%(343#*Q!

7%?3.!-3(3-/!6%.!*23!3#$%&'()*+!$3()&3!)#!*23!6)./*!*.3'*43#*!'.3!)#*)*)'--+!/3*!*%!UQ`!

b! ^Q`! @! &4
RS
! '#$! *23#! '$Z0/*3$! *%! SQa! b! ^QS! @! &4

RS
! *%! '&2)3(3! /*3'$+! *23.'530*)&!

*3453.'*0.3/! eI)9Q! \Q`fQ! ! A#! %.$3.! *%! 3W*3#$! *23.'530*)&! 23'*)#9! -'*3.'--+O! *23! )#*3./*)*)'-!

'55-)&'*%.!'.3!5%?3.3$!'*!^!@!&4
RS
!'#$!4')#*')#3$!'*!^!b!^Q`!@!&4

RS
!6%.!*23!$0.'*)%#!%6!

*.3'*43#*Q!

A#!*23!/3&%#$!*.3'*43#*O!5%?3.!-3(3-/!6%.!*23!3#$%&'()*+!$3()&3!.'#93$!6.%4!S!b![!

!!

)" @"



U^S!

!

I)9Q!\Q`:!!D&%0/*)&!5%?3.!('-03/!6%.!*23!S!UaTc!*'#$34!'#$!^\Tc!)#*3./*)*)'-!$3()&3!0/3$!

)#!*23!6)./*!2+53.*23.4)'!*.3'*43#*!

!

!

@! &4
RS
! '&%0/*)&! )#! %.$3.! *%! )#&.3'/3! *3453.'*0.3/! *%! *23.'530*)&! -3(3-/! '#$! 4')#*')#!

*23.'530*)&! *3453.'*0.3! 6%.! d\T! 4)#! eI)9Q! \Q\fQ! ! B3&*%.! S! %#! 3'&2! *.'#/$0&3.! %#! *23!

*'#$34!'55-)&'*%.!)/!9)(3#!2)923.!5%?3.O!'/!)*!)/!')43$!*%?'.$/!*23!4%.3!3W*3#/)(3!5'.*!%6!

*23!>1N!*%!*23!5'*)3#*u/!-36*Q!!7%?3.!('-03/!/*'.*!'*!S!b!SQ`!@!&4
RS
O!)#&.3'/)#9!*%!^!b!^Q]`!

@!&4
RS
!<+!^T!4)#0*3/Q!!L3*?33#!U`!'#$!^T!4)#0*3/!*23!)#*3./*)*)'-!$3()&3!.3&3)(3/!5%?3.!

*%!mS!@!&4
RS
Q! !@23#!*3453.'*0.3/!d[]cH!'.3!%</3.(3$!$03!*%!*23!&%4<)#3$!23'*)#9!%6!

*23!*'#$34!'#$!)#*3./*)*)'-!$3()&3/O! *23!5%?3.!('-03/!'.3!-%?3.3$!*%!S!b!SQ`!@!&4
RS
!6%.!

!!



U^^!

!

I)9Q!\Q\:!!D&%0/*)&!5%?3.!('-03/!6%.!*23!S!UaTc!*'#$34!'#$!^\Tc!)#*3./*)*)'-!$3()&3!0/3$!

)#!*23!/3&%#$!2+53.*23.4)'!*.3'*43#*!

!

!

*23!*'#$34!'#$!UQ`!b!UQ]`!@!&4
RS
!6%.!*23!)#*3./*)*)'-Q!!D/!53'V!*3453.'*0.3/!&%43!$%?#O!

5%?3.! )/! )#&.3'/3$! *%! SQS`! b! ^Q`!@! &4
RS
! 6%.! *23! *'#$34! '#$! S! b! SQ`!@! &4

RS
! 6%.! *23!

)#*3./*)*)'-!$3()&3!0#*)-!*23!&%45-3*)%#!%6!*23!2+53.*23.4)'!/3//)%#!'*!m]`!4)#0*3/Q!

!

GUT!!! ;)/&0//)%#c>%#&-0/)%#/!

! 123! )#)*)'-! 63'/)<)-)*+! %6! &'*23*3.R<'/3$! 3#$%&3.()&'-! '#$! )#*3./*)*)'-! 0-*.'/%0#$!

2+53.*23.4)'! )#*39.'*3$! ?)*2! >;C! )45-'#*! 6%.! *.3'*43#*! %6! &3.()&'-! &'#&3.! 2'/! <33#!

$34%#/*.'*3$Q! ! H'*23*3./! )45-'#*3$! 6%.! >;C! <.'&2+*23.'5+! $3-)(3.+! ?3.3! 0/3$! 6%.!



U^[!

0-*.'/%0#$! '55-)&'*%.! )#*.%$0&*)%#! 6%--%?)#9! .'$)%*23.'5+Q! ! D$$)*)%#'-! &'*23*3./!

)45-'#*3$!)#!*23!*.3'*43#*!(%-043!?3.3!0/3$!6%.!)#*.%$0&*)%#!%6!*23.4%43*.+!5.%<3/!'#$!

05!*%!^\!*3453.'*0.3!&2'##3-/!?3.3!4%#)*%.3$Q!!13453.'*0.3!633$<'&V!?'/!)45%.*'#*!*%!

90)$3!5%?3.!&%#*.%-!%6!*23!3#$%&'()*+!'#$!0-*.'/%0#$!$3()&3/O!?2)&2!('.)3$!6.%4!U!b![!@!

&4
RS
!'&%0/*)&O!*%!4')#*')#!*23.'530*)&!*3453.'*0.3!d[T!b![UcH!?)*2%0*!&'0/)#9!3W&3//)(3!

*3453.'*0.3!3-3('*)%#!)#!*23!*04%.!%.!)#!*23!.3&*04!'#$!<-'$$3.Q!!123!3#$%&'()*+!*'#$34!

'55-)&'*%.! 93#3.'*3$! *23.'530*)&! *3453.'*0.3/! 9.3'*3.! *2'#! S! &4! $)'43*3.O! '#$! )#! 9%%$!

'9.3343#*! ?)*2! /)40-'*)%#/Q! ! 7%?3.! -3(3-/! '9.33$! ?3--! ?)*2! *23! 5%?3.! -3(3-/! 6.%4!

*.3'*43#*!5-'##)#9! /)40-'*)%#/! )#!H2'5*3.![Q! !>)92! *3453.'*0.3/!d[acH!?3.3!%</3.(3$!

<0*! 4'+! )#&-0$3! '#! '.*)6'&*! %6! mScHQ! ! 123/3! '.*)6'&*/! '.3! 40&2! /4'--3.! '*! -%?3.!

*3453.'*0.3/! $03! *%! -%?3.! )#&)$3#*! 0-*.'/%0#$! 3#3.9+! *2'*! &'0/3/! /3-6R23'*)#9! %6! *23!

*23.4%43*.+! 5.%<3Q! ! 123! 3W*3#*! %6! *23! '.*)6'&*! &'#! <3! '//3//3$! <+! 3W'4)#)#9! *23!

*3453.'*0.3!*.'&3!'6*3.!5%?3.!)/!*0.#3$!%66O!'-*2%092!&'*23*3.!'#$!5'*)3#*!4%(343#*!&'#!

&%#6%0#$!*2)/!'//3//43#*Q! !;3/5)*3!*3453.'*0.3/!d[acH!43'/0.3$O!*23!5'*)3#*!*.3'*3$!)#!

*2)/!/*0$+!$)$!#%*!2'(3!'#+!*.3'*43#*R.3-'*3$!&%45-)&'*)%#/O!'#$!'6*3.![!4%#*2/!%6!6%--%?R

05!?'/!$)/3'/3!6.33Q!!D-*2%092!*2)/!)/!%#-+!%#3!&'/3O!)*!$34%#/*.'*3/!*2'*!&'*23*3.R<'/3$!

0-*.'/%0#$!*23.4'-!*23.'5+!&'#!<3!63'/)<-3!'#$!3663&*)(3Q!

D$$)*)%#'-! 5'*)3#*/! ?)--! <3! *.3'*3$! ?)*2! *23! &%4<)#'*)%#! %6! 3#$%&'()*+! '#$!

)#*3./*)*)'-! $3()&3/Q! ! 13453.'*0.3! $)/*.)<0*)%#/! ?)--! <3! 60.*23.! '#'-+X3$! *%! &2'.'&*3.)X3!

(%-043*.)&!*23.4'-!$%/3!$3-)(3.+O!'#$!*3453.'*0.3!$)/*.)<0*)%#/!'&2)3(3$!$0.)#9!&-)#)&'-!

2+53.*23.4)'!?)--!<3!&%45'.3$!*%!*23.4'-!*.3'*43#*!5-'#/!*%!(3.)6+!*23!4%$3-!'&&0.'&+Q!!

D**345*/!'.3!<3)#9!4'$3!*%!/533$!05!%5*)4)X'*)%#!43*2%$/!/%!*2'*!)*!4'+!<3!5%//)<-3!*%!



U^`!

%5*)4)X3!5-'##3$!*23.4'-!$3-)(3.+!?)*2)#!*23!*)436.'43!%6!<.'&2+*23.'5+!$3-)(3.+!.'*23.!

*2'#!)*3.'*)(3-+!.0#!6%.?'.$!5-'#/Q!

!



U^\!

!

!

!

>2'5*3.!J!

!

>%#&-0/)%#/!'#$!@0*0.3!;).3&*)%#/!

!
JUA! P3/3'.&2!E044'.+!

! 123!9%'-/! %6! *2)/! 5.%Z3&*!?3.3! *?%6%-$:! Uf! *%! )#(3/*)9'*3! *23! 6'&*%./! )#6-03#&)#9!

*23.4'-! *23.'5+!$3-)(3.+!'#$!$3()/3! *.3'*43#*! /*.'*39)3/!?)*2!'! 6%&0/!%#! *.3'*)#9! *'.93*!

(%-043/!)#!*23!53-()/!?2)-3!-)4)*)#9!23'*)#9!%6!#%#R*'.93*3$!/*.0&*0.3/O!'#$!Sf!*%!$3(3-%5!

'#! 3#$%&'()*+! 0-*.'/%0#$! '55-)&'*%.! <'/3$! %#! *23%.3*)&'-! '#$! 345).)&'-! '#'-+/)/! 6%.!

-%&'--+! *'.93*3$!2+53.*23.4)'! )#! *23!0*3.)#3!&3.()WQ! !"W*3#/)(3! /*0$)3/!0/)#9!<)%*23.4'-!

4%$3-)#9!$3353#3$!'#!0#$3./*'#$)#9!%6!0-*.'/%0#$!'55-)&'*%.!5'.'43*3./!%#!*3453.'*0.3!

$)/*.)<0*)%#/! )#! *)//03O! '#$! ?)--! &%#*)#03! *%! &%#*.)<0*3! *%! 60*0.3! '55-)&'*%.! $3/)9#Q!!

J3//%#/!-3'.#3$!6.%4!/)40-'*)%#!?%.V!?3.3!50*!)#*%!5.'&*)&3!)#!*23!$3/)9#!%6!'!&'*23*3.R

<'/3$O! )#*.'0*3.)#3!0-*.'/%0#$!2+53.*23.4)'!'55-)&'*%.!&'5'<-3!%6!2)92-+!&%#6%.4'-!23'*!

$3-)(3.+Q! !D&%0/*)&!'#$!*23.4'-!3('-0'*)%#!&%#6).43$!*')-%.3$!23'*)#9!&'5'<)-)*)3/Q! !123!

63'/)<)-)*+! %6! )45-343#*'*)%#! )#! '! &-)#)&'-! 2+53.*23.4)'! *.3'*43#*!?'/! $34%#/*.'*3$! )#!



U^]!

%#3! 5'*)3#*O! )#! ?2)&2! *23.'530*)&! 23'*)#9! -3(3-/! ?3.3! $3-)(3.3$! *2.%092%0*! *23! *'.93*!

(%-043! )#! &%#Z0#&*)%#! ?)*2! >;C! <.'&2+*23.'5+O! '#$! ?2%! ?'/! $)/3'/3R6.33! '6*3.! [!

4%#*2/!%6!6%--%?R05Q!

! 123! /*0$+! %6! *.'#/0.3*2.'-! 0-*.'/%0#$! $3-)(3.+! '#$! )*/! )#6-03#&3! %#! 53-()&! <%#3!

23'*)#9!&-3'.-+!2'/! )45-)&'*)%#/! 6%.!5.%/*'*3!'<-'*)%#! *.3'*43#*/O!<0*!'-/%! 6%.! *23!0/3!%6!

'#+!%*23.!0-*.'/%0#$!$3()&3/!)#!&-%/3!5.%W)4)*+!*%!<%#3!%.!%*23.!2)92-+!'**3#0'*)#9!*)//03Q!!

D! ('.)3*+! %6! $3()&3! *+53/!?'/! &%#/)$3.3$! )#! '#'-+X)#9! 5-'#'.O! &0.()-)#3'.O! '#$! *0<0-'.!

*.'#/$0&3./!%(3.!'!?)$3!6.3G03#&+!.'#93Q!!I0--!'&%0/*)&!6)3-$!&'-&0-'*)%#/!?3.3!345-%+3$!

*%!)45.%(3!*3453.'*0.3!'&&0.'&+Q!!A#6%.4'*)%#!'<%0*!*23!3W*3#*!%6!<%#3!23'*)#9!?)*2!*23!

('.)3*+!%6!5'.'43*3./!&%#/)$3.3$!2%-$/! )45%.*'#&3! 6%.!'(%)$)#9! *%W)&)*+!$0.)#9! *23.4'-!

*23.'5+O! <0*! '-/%! 2'/! *23.'530*)&! )45-)&'*)%#/! 6%.! 366%.*/! *%! /3-3&*)(3-+! *.3'*! <%#3!

43*'/*'/3/! gSTaO! ST_hQ! ! 1.'#/$0&3.! /2'53! '#$! 6.3G03#&+! /3-3&*)%#! '663&*! *23.4'-!

53#3*.'*)%#!)#!*)//03O!?)*2!)#6-03#&3!%#!23'*)#9!&'5'<)-)*)3/O!*%W)&)*+O!'#$!*.3'*43#*!*)43Q!!

123!6.3G03#&+!3663&*!)/!#%*!/*.')92*6%.?'.$j!'-*2%092!-%?!6.3G03#&+!)#&.3'/3/!23'*)#9!%6!

<%#3! '*! '! $)/*'#&3O! 2)923.! 6.3G03#&+!4'+! )#&.3'/3! 23'*)#9! %6! <%#3! )#! &-%/3! 5.%W)4)*+!

$3/5)*3!$3&.3'/3$! *23.4'-!53#3*.'*)%#Q! !B)#&3! -%?3.! 6.3G03#&+!$3&.3'/3/! *.3'*43#*! *)43!

$03! *%!4%.3! .'5)$! *)//03!&%'90-'*)%#! )#!$35*2O! *23.4'-!$%/3!$35%/)*)%#! )#!<%#3!4'+!<3!

.3$0&3$! $3/5)*3! 2)923.! <%#3! *3453.'*0.3/Q! ! 123! &%45-)&'*3$! )#*3.'&*)%#! %6! 0-*.'/%0#$!

*.'#/$0&3.!5'.'43*3./!?)--!#3&3//)*'*3!5'*)3#*!/53&)6)&!*.3'*43#*!5-'##)#9!6%.!'55.%5.)'*3!

$3()&3!/3-3&*)%#Q!!10<0-'.!*.'#/$0&3./!'.3!'$('#*'93%0/!)#!*23).!'<)-)*+!*%!&%'90-'*3!-'.93!

*)//03! (%-043/! )#! '! /2%.*! '4%0#*! %6! *)43! ?)*2! -)4)*3$! 23'*)#9! %6! #%#R*'.93*3$! *)//03/!

<3+%#$!*23!*.3'*43#*!X%#3Q!



U^a!

! ;3(3-%543#*! %6! *23! 3#$%&'()*+! 0-*.'/%0#$! $3()&3! ?'/! ?'..'#*3$! <+! '#! )#)*)'-!

)#(3/*)9'*)%#! )#*%! 23'*)#9! &'5'<)-)*)3/! )#! .3-'*)%#! *%! *04%.! (%-043/! 3#&%0#*3.3$! )#! *23!

&-)#)&Q! ! C'$)'*)%#! &-)#)&'-! *'.93*! (%-043/! '(3.'93$! [! &4! )#! $)'43*3.O! '#$! *04%./! *2'*!

.35.3/3#*! *23! *.03!2+53.*23.4)'! *'.93*!'.3!&%#*')#3$!?)*2)#! *23/3!(%-043/Q! !123.'530*)&!

23'*)#9!&%0-$!<3!$3-)(3.3$!<+!*23!3#$%&'()*+!0-*.'/%0#$!$3()&3! *%!'![!b!`!&4!$)'43*3.!

?)*2! -%?! 4'W)404! *3453.'*0.3! e14'W! n! [`cHf! '*! 4%$3.'*3! 53.60/)%#! eU! V9! 4
R^
! /
RU
f!

*2.%092!'#! )45-'#*! &'*23*3.! )#!<)%*23.4'-! /)40-'*)%#/! *%! &%(3.! *04%.!(%-043/Q! !80-*)R

/3&*%.3$! *.'#/$0&3./! &'#! <3! 0/3$! *%! $3-)(3.! 23'*)#9! *%! 3&&3#*.)&! *'.93*/! %.! $3'$! X%#3/!

<3*?33#! /3&*%./! %.)3#*3$! 6%.! *23.4'-! 5.%*3&*)%#! %6! %.9'#/! '*! .)/VQ! ! 123! )45%.*'#&3! %6!

*23.4'-!5.%*3&*)%#!'#$!5%?3.!&%#*.%-!)/!3452'/)X3$!<+!*23!&-%/3!5.%W)4)*+!%6!*23!.3&*04!

'#$!<-'$$3.!*%!*23!&3.()WQ!!A*!?'/!5.3/043$!*2'*!)#*3./*)*)'-!&'*23*3./!)45-'#*3$!6%.!>;C!

<.'&2+*23.'5+! $3-)(3.+! &%0-$! <3! 0/3$! 6%.! 633$<'&V! *23.4%43*.+! *%! 90)$3! &-)#)&'-!

2+53.*23.4)'!*.3'*43#*/Q!

! I0.*23.! *23%.3*)&'-! )#(3/*)9'*)%#! )#*%! *23! 63'/)<)-)*+! %6! 2+53.*23.4)'! $3-)(3.+! <+!

*23!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.!?'/!4'$3!0/)#9!'!^R;O!5'*)3#*R/53&)6)&!*.3'*43#*!

5-'##)#9!'#$!%5*)4)X'*)%#!4%$3-Q! !123!23'*)#9!53.6%.4'#&3!%6! *23!3#$%&3.()&'-!$3()&3!

'-%#3!%.!)#!&%#Z0#&*)%#!?)*2!)#*3./*)*)'-!$3()&3/!)#!.390-'.!)45-'#*!&%#6)90.'*)%#/!'#$!)#!

*23!%5*)4)X3$!*.3'*43#*!%6!'&*0'-!5'*)3#*!*'.93*!(%-043/!?)*2!4)#)4'-!23'*)#9!%6!%.9'#/!

'*!.)/V!?'/!'//3//3$Q!!123.'530*)&!23'*)#9!?)*2!1_T!d![TcH!&%0-$!<3!%<*')#3$!)#!$)66)&0-*!

*%!*.3'*!*'.93*/!?)*2!14'W!n![]cH!'#$!*3453.'*0.3!3-3('*)%#!)#!.3&*04!'#$!<-'$$3.!<3-%?!

-3(3-/!-)#V3$!*%!*%W)&)*+Q!!123!0/3!%6!/3&*%.3$!)#*3./*)*)'-!'#$!'!40-*)R/3&*%.3$!3#$%&'()*+!

$3()&3! ?'/! &.)*)&'-! *%! '&2)3()#9! *23.'530*)&! 9%'-/Q! ! A#*3./*)*)'-! $3()&3/! &'#! 3663&*)(3-+!

3W*3#$! -'*3.'-!53#3*.'*)%#!%6! *23!3#$%&'()*+!'55-)&'*%.! )#*%! *23!5'.'43*.)04! *%! )#&.3'/3!



U^_!

*23! *23.'530*)&! 23'*)#9! (%-043! ?)*2%0*! )#&.3'/)#9! 23'*)#9! )#! %.9'#/! '*! .)/VQ! ! L-%%$!

53.60/)%#!2'/!'!5.%4)#3#*!3663&*!%#!*3453.'*0.3!$)/*.)<0*)%#/O!'#$!*23.4'-!633$<'&V!?)--!

<3!2)92-+!)45%.*'#*!*%!90)$3!5%?3.!&%#*.%-!)#!%.$3.!*%!4')#*')#!*23.'530*)&!23'*)#9!)#!*23!

6'&3!%6!0#5.3$)&*'<-3! '#$!('.)'<-3!53.60/)%#! -3(3-/Q! !123! /'63/*! *.3'*43#*! /*.'*39+! )/! *%!

%5*)4)X3! 5%?3./! ?)*2! '! -%?! 53.60/)%#! ('-03O! '#$! *23#! )#&.3'/3! 5%?3.! 0#$3.! *23.4'-!

90)$'#&3! '/! #3&3//'.+! *%! )45.%(3! *23.4'-! &%(3.'93! %6! *23! *'.93*Q! ! A..390-'.-+R! '#$!

&-%/3-+R/5'&3$! &'*23*3./! 6%.! *23! <.'&2+*23.'5+! )45-'#*! )#! *23! *'.93*! (%-043! -)4)*3$!

3663&*)(3!23'*)#9O!'#$!'/!4'#+!&'*23*3./!'/!5%//)<-3!/2%0-$!<3!)45-'#*3$!/5'&3$!'*!U`!b!

^T!44!*2.%092%0*!*23!*'.93*!(%-043!*%!)45.%(3!*23.4'-!&%(3.'93Q!

! D! 6'4)-+! %6! 3#$%&'()*+! 0-*.'/%0#$! $3()&3/! ?'/! 6'<.)&'*3$! ?)*2! '55-)&'*%.!

5'.'43*3./! <'/3$! %#! <)%*23.4'-! /)40-'*)%#! .3/0-*/Q! ! 123/3! $3()&3/! &%#/)/*3$! %6! U! b! ^!

0#/3&*%.3$!%.!40-*)R/3&*%.3$!*.'#/$0&3./Q!!M)(3#!*23!0*)-)*+!%6!*23!)#*3.R/3&*%.!$3'$!X%#3/!

)#! 5.%()$)#9! *23.4'-! 5.%*3&*)%#! %6! .3&*04! '#$! <-'$$3.O! *23! /3&*%.)#9! *3&2#)G03! ?'/!

4%$)6)3$!%(3.!*23!&%0./3!%6!$3()&3!$3(3-%543#*!*%!<3!'<-3!*%!&%#*.%-!*23!/)X3!%6!*23!$3'$!

X%#3O!?)*2!%#3!&0*!6%.!/4'--3.!$3'$!X%#3/!'#$!*?%!&0*/!?)*2!('.)'<-3!/5'&)#9!6%.!-'.93.!

$3'$!X%#3/Q!!A4'9)#9!&%45'*)<)-)*+!?'/!(3.)6)3$!?)*2!4)#)4'-!8C!'.*)6'&*!'#$!4%$3.'*3!

H1! /*.3'V)#9! '.*)6'&*Q! ! B)40-*'#3%0/! 2+53.*23.4)'! '#$! >;C! <.'&2+*23.'5+! 0/)#9! *23!

3#$%&'()*+! 0-*.'/%0#$!$3()&3! 2'/! 5%*3#*)'-O! )6! *23! [! b! \!k! .'$)'*)%#! '**3#0'*)%#! <+! *23!

*.'#/$0&3./! &'#! <3! '&&%0#*3$! 6%.! )#! .'$)'*)%#! *.3'*43#*! 5-'##)#9Q! ! H%--)4'*3$! '&%0/*)&!

%0*50*! 6.%4! 3-3&*.)&'--+! )/%-'*3$! /3&*%./! ?'/! %</3.(3$! )#! <3'4! 5-%*/Q! ! L3#&2*%5!

43'/0.343#*/!%6!.%*'*)%#'-!*3453.'*0.3!$)/*.)<0*)%#/!)#!52'#*%4!2'(3!/*.%#9!&%..3-'*)%#!

?)*2!'&%0/*)&!%0*50*!'//3//3$!<+!<3'4!5-%*/!'#$!%5*)&'-!$)/5-'&343#*Q!!^R;!*23.4%43*.+!

'66%.$3$! <+! 8C! *3453.'*0.3! )4'9)#9! &%#6).43$! &%#6%.4'-! 23'*)#9! &'5'<)-)*)3/! ?)*2!



U[T!

5%?3.!&%#*.%-! *%! *')-%.! *23.4'-!$3-)(3.+!'-%#9! *23!$3()&3! -3#9*2!'#$! )#!'#9-3Q! !123.4'-!

3W53.)43#*'*)%#!3/*'<-)/23$!*23!'<)-)*+!%6!*23!$3()&3!*%!23'*!*%!'!$35*2!%6!/3(3.'-!&4!)#!

52'#*%4!'#$!)*#$!$%!*)//03Q!

! I3'/)<)-)*+!6%.!&-)#)&'-!2+53.*23.4)'!$3-)(3.+!<+!&'*23*3.R<'/3$!0-*.'/%0#$!$3()&3/!

?'/! /055%.*3$! <+! 3W*3#/)(3! *23%.3*)&'-! ?%.V! )#(3/*)9'*)#9! 23'*)#9! 5.%6)-3/O! 5-'##)#9!

*23.4'-! *.3'*43#*! %6! '&*0'-! 5'*)3#*! &-)#)&'-! (%-043/O! '#$! 3W53.)43#*'-! '#'-+/)/! 60--+!

&2'.'&*3.)X)#9!'&%0/*)&!'#$!*23.4'-!%0*50*!%6!$3()&3/!*2'*!$34%#/*.'*3$!^R;!&%#6%.4'-O!

&%#*.%--'<-3! *23.4'-! $3-)(3.+Q! ! H-)#)&'-! )45-343#*'*)%#! %6! &'*23*3.R<'/3$! 0-*.'/%0#$! )/!

60.*23.! /055%.*3$! <+! #043.%0/! 5.)%.! !"# $!$%! '#)4'-! /*0$)3/O! 5.)4'.)-+! 6%.! 5.%/*'*3!

'<-'*)%#O!$34%#/*.'*)#9!/'63*+!'#$!&%#*.%--'<)-)*+!%6!*23!*3&2#%-%9+Q!!123!<)%-%9)&'-!'#$!

&-)#)&'-! Z0/*)6)&'*)%#! 6%.! 2+53.*23.4)'! '/! '#! '$Z0#&*! *%! >;C! <.'&2+*23.'5+! )/! ?3--!

$%&043#*3$Q! !123! 5)-%*! *.)'-! '*!,HBI! )/! )#*3#$3$! *%! '$('#&3! *23! 0/3! %6! &'*23*3.R<'/3$!

0-*.'/%0#$! )#! 5.%()$)#9! &-)#)&'-! 2+53.*23.4)'! 6%.! 53-()&!4'-)9#'#&)3/O!?)*2! *23! ')4! %6!

*.3'*)#9! US! 5'*)3#*/! 6%.! 5.%/*'*3! &'#&3.! '#$! US! 5'*)3#*/! 6%.! &3.()&'-! &'#&3.Q! ! A#*3./*)*)'-!

0-*.'/%0#$! $3()&3/! 2'(3! <33#! 345-%+3$! *20/! 6'.! 6%.! *23! *.3'*43#*! %6! [! 5.%/*'*3! '#$! a!

&3.()W!&'/3/O!?)*2!*23.'530*)&!23'*)#9!-%#93.! *2'#!\T!4)#0*3/!'&2)3(3$!)#!'--!&'/3/!?)*2!

#%! '$(3./3! 3(3#*/! .35%.*3$Q! ! 123! $3*')-/! %6! %#3! %6! *23! &3.()&'-! &'#&3.! &'/3/O! ?2)&2!

)#(%-(3$!*23!0/3!%6!*23!3#$%&'()*+!0-*.'/%0#$!$3()&3!$3(3-%53$!'/!5'.*!%6!*2)/!$)//3.*'*)%#!

5.%Z3&*O!'.3!5.3/3#*3$!)#!*2)/!.35%.*Q!!S!*.3'*43#*/!?3.3!'$4)#)/*3.3$!*%!*23!5'*)3#*!0/)#9!

*23! 3#$%&'()*+! $3()&3! '-%#9! ?)*2! '#! )#*3./*)*)'-! $3()&3Q! ! 13453.'*0.3/! d[UcH! ?3.3!

'&2)3(3$!*2.%092%0*!*23!*'.93*!(%-043!6%.!\`!b!]`!4)#0*3/!0/)#9!5%?3.!&%#*.%-!90)$3$!<+!

633$<'&V!6.%4!)#*3./*)*)'-! *23.4%43*.+O!'#$!'*![!4%#*2/! *23!5'*)3#*!2'$!#%!3()$3#&3!%6!

.3/)$0'-! $)/3'/3Q! !D-*2%092! *2)/! .35.3/3#*/! %#-+! %#3! &'/3O! )#)*)'-! /'63*+O! 63'/)<)-)*+O! '#$!



U[U!

366)&'&+! %6! &-)#)&'-! 2+53.*23.4)'! 0/)#9! *23! 3#$%&'()*+! 0-*.'/%0#$! $3()&3! ?'/!

$34%#/*.'*3$Q!

!

JUH! @0*0.3!;).3&*)%#/!

123! '<)-)*+! %6! /3&*%.3$! *0<0-'.! *.'#/$0&3./! *%! .'5)$-+! &%'90-'*3! 5%.*)%#/! %6! *23!

5.%/*'*3!)#!'!/2%.*!53.)%$!%6!*)43!?)*2!-)4)*3$!<%#3!23'*)#9!?'/!$34%#/*.'*3$Q!!123!_Tc!

/3&*%.3$!*0<0-'.!$3()&3!)#!*2)/!?%.V!?%0-$!2'(3!*%!<3!.%*'*3$!*%!*.3'*!*23!3#*).3!5.%/*'*3Q!!

80-*)R/3&*%.3$!'55-)&'*%./!&'#!5%*3#*)'--+!*.3'*!*23!3#*).3!5.%/*'*3!9-'#$!?)*2%0*!.%*'*)%#O!

0/)#9! *')-%.3$! 5%?3.! -3(3-/! *%! 3'&2! /3&*%.! *%! &%#*.%-! *23! '#90-'.! *23.4'-! 5.%6)-3Q! ! 123!

)#6-03#&3! %6! *23/3! $3()&3/! %#! *.3'*43#*! *)43! '#$! <%#3! 23'*)#9! /2%0-$! <3! )#(3/*)9'*3$O!

5'.*)&0-'.-+! 0/)#9! '! /*.'*39+! )#(%-()#9! '-)9#43#*! %6! /3&*%.! &0*/! ?)*2! <%#3O! /)4)-'.! *%!

'-)9#43#*!%6!/3&*%.!&0*/!?)*2!.3&*04!'#$!<-'$$3.!)#!&3.()&'-!2+53.*23.4)'!$34%#/*.'*3$!

)#! H2'5*3./! ^! w! [Q! ! 7.%/*'*3! 9-'#$! (%-043/! '#$! 53-()&! <%#3! 5%/)*)%#/! 6.%4! 5'*)3#*!

)4'9)#9!$'*'!&'#!<3!0/3$!*%!4%.3!'&&0.'*3-+!4%$3-!<%#3!23'*)#9!)#!&-)#)&'-! *.3'*43#*/Q!!

D#! )#(3/*)9'*)%#! )#*%! *23!0/3!%6!4%.3!/%52)/*)&'*3$!5%?3.!&%#*.%-!/*.'*39)3/!'#$!3663&*/!

%#! 5.%/*'*3! *.3'*43#*! '#$! <%#3! 23'*)#9! )/! '-/%! ?'..'#*3$Q! ! 8%$3-)#9! %6! 53-()&! <%#3!

23'*)#9!/2%0-$!<3!)#&%.5%.'*3$!)#*%!*23!*23.4'-!*.3'*43#*!5-'##)#9!/%6*?'.3!$3/&.)<3$!)#!

H2'5*3.![!'/!'!&%#/)$3.'*)%#!)#!*23.4'-!$3-)(3.+Q!

8%$)6)&'*)%#/!*%!*23!3#$%&'()*+!$3()&3!&'#!<3!4'$3!*%!)45.%(3!)*/!53.6%.4'#&3O!

5'.*)&0-'.-+! ?)*2! .39'.$/! *%! *.3'*43#*! 4%#)*%.)#9Q! ! A*! 4'+! <3! 5%//)<-3! *%! 5'&V'93!

*23.4%43*.+!5.%<3/!<'/3$!%#!#)*)#%-!?).3! *2'*!$35-%+!?23#! *23!'55-)&'*%.! )/! )45-'#*3$!

6%.!'$$)*)%#'-!*23.4%43*.+!)#6%.4'*)%#Q!!I-'*!*23.4%43*.+!5.%<3/!&'#!'-/%!<3!)#*39.'*3$!

)#*%!*23!&'*23*3.!*%!'--%?!6%.!*3453.'*0.3!.3'$)#9/!'*!*23!&%#*'&*!?)*2!*)//03Q!!12)/!&%0-$!



U[S!

<3! )45%.*'#*! 6%.!3#/0.)#9! *2'*! *23!3#$%43*.)04!$%3/!#%*!%(3.23'*O!?2)&2!&%0-$! -3'$! *%!

*)//03!/-%092)#9!'#$!<-33$)#9Q! !"#$%43*.)'-!'#$!'$$)*)%#'-!&'*23*3.!&%%-)#9!&'#!'-/%!<3!

6'&)-)*'*3$!<+! *23!0/3!%6! '! &%%-)#9!<'--%%#!%#! *23!%0*/)$3!%6! *23!&'*23*3.Q! !12)/!<'--%%#!

?%0-$!'-/%!')$!)#!&%05-)#9!*23!'55-)&'*%.!*%!*)//03!)#!%.$3.!*%!'(%)$!').!9'5/Q!!D$$)*)%#'-!

&%%-)#9! %6! *23! &'*23*3.! ?%0-$! ')$! *23.4'-! 53#3*.'*)%#O! '/! *23! 4'W)404! *3453.'*0.3!

?%0-$!<3!50/23$!60.*23.!)#*%!*)//03Q!!A*!4'+!<3!5%//)<-3!*%!4%$)6+!*23!'55-)&'*%.!*%!*.3'*!

-'.93.!(%-043/!<+!'$$)#9!'$$)*)%#'-!0-*.'/%0#$!*.'#/$0&3./O!/0&2!'/!'#!'##0-'.!*.'#/$0&3.!

%.!40-*)5-3!5-'#'.!*.'#$0&3./!'-%#9!*23!/0.6'&3!%6!*23!.)#9!5%.*)%#!%6!*23!*'#$34!'#$!.)#9!

<.'&2+*23.'5+! '55-)&'*%.Q! ! 12)/! ?%0-$! /055-343#*! *23! -'*3.'-! *23.4'-! &%(3.'93! %6! *23!

$3()&3O! )45%.*'#*!6%.!$)/3'/3! *2'*!2'/! )#('$3$!*23!5'.'43*.)04Q! ! A#*39.'*)%#!%6! )4'9)#9!

4'.V3./! )#*%! *23! $3()&3! ?%0-$! ')$! 5-'&343#*Q! ! 123! $3()&3! &%0-$! <3! 4'$3! 4%.3!

/%52)/*)&'*3$! <+! *23! )#&%.5%.'*)%#! %6! 0-*.'/%0#$! )4'9)#9! *.'#/$0&3./! /%! *2'*! '55-)&'*%.!

5-'&343#*!&%0-$!)#!5'.*!<3!(3.)6)3$!6.%4!?)*2)#!*23!$3()&3Q!

83*2%$/!6%.!'55-)&'*%.!G0'-)*+!'//0.'#&3!&%#*)#03! *%! )45.%(3O!?2)&2!?)--!')$! )#!

*.'#/-'*)#9!<3#&2*%5!43'/0.343#*/!%6! '&%0/*)&!%0*50*! )#*%! &-)#)&'-!$3()&3!53.6%.4'#&3Q!!

123!%5*)&'-!$)/5-'&343#*!43'/0.343#*!4'+!5.%()$3!'!6'/*3.O!4%.3!.3-3('#*!)#$)&'*)%#!%6!

'&%0/*)&!%0*50*!'/!)*!*.'#/-'*3/!*%!*3453.'*0.3!$)/*.)<0*)%#Q!!I0.*23.!&%..3-'*)%#!%6!'&%0/*)&!

%0*50*! 43'/0.3$! <+! .%*'*)%#'-! '&%0/*)&! )#*3#/)*+! 4'55)#9! '#$! %5*)&'-! $)/5-'&343#*! *%!

*3453.'*0.3! $)/*.)<0*)%#/! )#! *23%.+! '#$! 3W53.)43#*! )/! 43.)*3$Q! ! D$$)*)%#'-!

&2'.'&*3.)X'*)%#! %6! *23! .3-'*)%#/2)5! <3*?33#! &0*! /)X3O! '&%0/*)&! $3'$! X%#3O! '#$! *23.4'-!

$3'$!X%#3!?)--!')$!60*0.3!'55-)&'*%.!$3/)9#Q!

I0.*23.! )#(3/*)9'*)%#! )#*%! *23!5%//)<)-)*+! 6%.! /)40-*'#3%0/! *23.4%.'$)%*23.'5+! )/!

?'..'#*3$Q!!D-*2%092!)#)*)'-!*3/*)#9!2'/!$34%#/*.'*3$!'!/4'--!<0*!/)9#)6)&'#*!.3$0&*)%#!)#!



U[^!

.'$)'*)%#!34)//)%#!?23#!'!.'$)%'&*)(3!/33$!)/!?)*2)#!*23!0-*.'/%0#$!*.'#/$0&3./O!*23.3!2'/!

<33#!#%!*3/*)#9!%6!*23!/5'*)'-!('.)'*)%#!)#!.'$)'*)%#!$%/3!5.%6)-3Q!!C'$)'*)%#!$%/3!5.%6)-3/!

&'#! <3! &%450*3$! 0/)#9!8%#*3!H'.-%! /)40-'*)%#! 6%.! '#! A.
U_S
! /33$!?)*2)#! *23! 0-*.'/%0#$!

$3()&3O! '#$!?%0-$!5.%()$3!4%.3! )#/)92*! )#*%! *23! 3663&*/! %6! .'$)'*)%#! '**3#0'*)%#!<+! *23!

$3()&3! %#! %(3.'--! .'$)'*)%#! $%/3! $)/*.)<0*)%#/Q! ! A*! 4'+! <3! 5%//)<-3! /)45-+! *%! )#&.3'/3!

$?3--!*)43/!%6!*23!/33$!*%!&%453#/'*3!6%.!.'$)'*)%#!'**3#0'*)%#!<+!*23!0-*.'/%0#$!$3()&3O!

'#$! *2)/! 5%//)<)-)*+! /2%0-$! <3! 60.*23.! /*0$)3$Q! ! C'$)'*)%#! $%/3! $3-)(3.+! &'#! '-/%! <3!

()/0'-)X3$!0/)#9!.'$)%9.'52)&!6)-4O!?2)&2!.3'&*/!*%!&2'#93!<.)92*#3//!)#!5.%5%.*)%#!*%!*23!

G0'#*)*+! %6! )#&)$3#*! 52%*%#/! 6.%4! *23! .'$)%'&*)(3! /%0.&3Q! ! 12)/! ?%0-$! '--%?! $).3&*!

3W53.)43#*'-!$3*3.4)#'*)%#!%6!.'$)'*)%#!$%/3!6'--%66!6.%4!'!<.'&2+*23.'5+!/33$!?)*2)#!*23!

'55-)&'*%.Q!

123!&-)#)&'-!*.)'-!?)--!&%#*)#03!?)*2!*23!*.3'*43#*!%6!\!'$$)*)%#'-!&3.()W!5'*)3#*/O!

'-*2%092!*23!#04<3.!*2'*!?)--!<3!*.3'*3$!?)*2!*23!3#$%&'()*+!$3()&3!)/!0#V#%?#Q!!E*23.!

'55-)&'*%./!?)--! <3! 6'<.)&'*3$! )#! '$$)*)%#! *%! *23! ^R3-343#*O! ^\Tc! $3()&3! '#$! SR3-343#*O!

S!UaTc!$3()&3!&0..3#*-+!'(')-'<-3!*%!'--%?!4%.3!(3./'*)-)*+!)#!*.3'*)#9!-3/)%#/!%6!('.)%0/!

/)X3! '#$! /2'53Q! ! 123! ')4!?)--! <3! *%! 3#&%0.'93! )#*.%$0&*)%#! %6! '/!4'#+! &'*23*3./! '/! )/!

63'/)<-3! )#! %.$3.! *%! )45.%(3! *23.4'-! &%(3.'93! %6! *23! *'.93*! (%-043! '#$! )#&.3'/3! *23!

'4%0#*!%6!*23.4'-!633$<'&V!$0.)#9!*.3'*43#*Q!

123!G0'-)*+!%6!2+53.*23.4)'!$3-)(3.+!)#!5'*)3#*/!*.3'*3$!/%!6'.O!'-%#9!?)*2!5'*)3#*/!

*%!<3!*.3'*3$O!2'/!+3*!*%!<3!&2'.'&*3.)X3$!)#!*3.4/!%6!&040-'*)(3!*23.4'-!$%/3!$3-)(3.+!*%!

*23! *'.93*! '#$! *%! %.9'#/! '*! .)/VQ! ! 12)/! ?)--! <3! )45%.*'#*! 6%.! $3*3.4)#)#9! #%*! %#-+! *23!

63'/)<)-)*+! %6! $3-)(3.)#9! &'*23*3.R<'/3$! 0-*.'/%0#$! 2+53.*23.4)'! )#! *23! &3.()WO! <0*!

(3.)6+)#9! *23! '<)-)*+! *%! .353'*3$-+! $3-)(3.! *23.'530*)&! -3(3-/! %6! 23'*)#9! *2.%092%0*! *23!



U[[!

*'.93*!(%-043Q!!13453.'*0.3!'#$!*23.4'-!$%/3!&2'.'&*3.)X'*)%#!?)--!'-/%!<3!)45%.*'#*!6%.!

('-)$'*)#9! *23! '&&0.'&+! '#$! 0*)-)*+! %6! *23.4'-! *.3'*43#*! 5-'##)#9Q! ! B%! 6'.O! *23.4'-!

*.3'*43#*!5-'##)#9!2'/!<33#!0/3$!'/!'!<'/3!6%.!/3**)#9!)#)*)'-!5%?3.!-3(3-/O!<0*!.3/0-*)#9!

*3453.'*0.3! $)/*.)<0*)%#/! )#! *23! &-)#)&! 2'(3! #%*! <33#! $).3&*-+! &%45'.3$! *%! *23.4'-!

4%$3-/Q!

E5*)4'-! &-)#)&'-! 2+53.*23.4)'! ?%0-$! <3! $3-)(3.3$! 0/)#9! '0*%4'*3$! 633$<'&V!

5%?3.! &%#*.%-! <'/3$! %#! *23.4%43*.+! ?)*2)#! *23! *04%.Q! ! ;3(3-%543#*! %6! &%#*.%-!

'-9%.)*24/! )/! '! 6%&'-! 5%)#*! %6! &0..3#*! .3/3'.&2! '#$! ?)--! .3/0-*! )#! )45.%(3$! G0'-)*+! %6!

2+53.*23.4)'Q! ! 123! 4%/*! )45%.*'#*! 6'&*%.! *2'*! )#6-03#&3/! *23! '<)-)*+! *%! (3.)6+! *23.4'-!

$3-)(3.+!)/!*23!#04<3.!%6!*23.4%43*.+!5%)#*/!)#!*23!*04%.Q!!123!&-)#)&'-!3W53.)3#&3!*20/!

6'.! 2'/! <33#! *2'*! *23.3! '.3! %&&'/)%#/! ?23.3! -)4)*3$! &'*23*3./! '#$! *20/! -)4)*3$!

*23.4%43*.+! )/!'(')-'<-3O!$03! *%! *23!$3/).3!%6! *23!52+/)&)'#! *%! -)4)*!4%.<)$)*+!6.%4!*23!

)45-'#*'*)%#!%6!'$$)*)%#'-!&'*23*3./Q!!8C!*3453.'*0.3!)4'9)#9!&'#!93*!'.%0#$!-)4)*'*)%#/!

%#! )45-'#*3$! *23.4%43*.+! <0*! )/! &%/*-+Q! ! 83*2%$/! 0#$3.! $3(3-%543#*! 6%.! H1R! %.!

0-*.'/%0#$R<'/3$! *23.4%43*.+! /%! 6'.! $%! #%*! 2'(3! *3453.'*0.3! .3/%-0*)%#! /066)&)3#*! 6%.!

'//3//)#9! 23'*)#9! )#! *23! 2+53.*23.4)'! .'#93O! <0*! 60*0.3! $3(3-%543#*! 4'+! 4'V3! *23/3!

43*2%$/!4%.3!.3-3('#*!6%.!4)-$!23'*)#9Q!!123.4'--+R/3#/)*)(3!-)5%/%43/!&'#!5%//)<-+!<3!

0/3$! '/! &%#*.'/*! '93#*/! 6%.! )4'9)#9O! ?23.3! '! .'5)$! *.'#/)*)%#! %&&0./! '*! '! 5'.*)&0-'.!

*3453.'*0.3O!/%!*2'*!*23!23'*)#9!<%0#$'.+!&'#!<3!()/0'-)X3$Q!!D$$)*)%#'-!?%.V!)/!#33$3$!

*%! 6)#3R*0#3! *23/3! '93#*/! *%! 0#$3.9%! *.'#/)*)%#! '*! '! 5'.*)&0-'.! *3453.'*0.3! '#$!?)*2)#! '!

#'..%?!.'#93Q!

123!0*)-)*+!%6!*23!3#$%&3.()&'-!0-*.'/%0#$!$3()&3!4'+!9%!<3+%#$!2+53.*23.4)'!)#!

*23!&3.()WQ!!123!$3()&3!&'#!5%//)<-+!<3!'$'5*3$!6%.!3#$%&'()*+!*23.4'-!*.3'*43#*!%6!%*23.!



U[`!

/)*3/! /0&2! '/! *23! 3/%52'90/! gSUTh! '#$! <)-3! $0&*! gSUUhQ! ! 123! *'.93*3$! .3-3'/3! %6! '#*)R

%#&%93#)&! %.! '#*)R'#9)%93#)&! $.09/! 5'&V'93$! )#! -)5%/%43/! <+! *23! *23.4'-! '#$!

43&2'#)&'-! 3663&*/! %6! 0-*.'/%0#$! '/! '#! 3#2'#&343#*! *%! *23.'5+! )/! 5%//)<-3Q! ! F%#R

%#&%-%9)&!)#$)&'*)%#/!%6!3#$%&3.()&'-!0-*.'/%0#$!4'+!)#&-0$3!*23.4'-!'<-'*)%#!%6!0*3.)#3!

6)<.%)$/!%.!3#$%43*.)'-!'<-'*)%#!6%.!4'#'9343#*!%6!0*3.)#3!<-33$)#9O!*.3'*43#*/!*2'*!2'(3!

<33#!53.6%.43$!?)*2!.'$)%6.3G03#&+!'#$!-'/3.!$3()&3/!gSUSO!SU^hQ!

A*!)/!4+!2%53!*2'*!*23!3#$%&'()*+!0-*.'/%0#$!$3()&3!$3(3-%53$!)#!*2)/!.35%.*O!?)*2!

/'63*+!'#$!63'/)<)-)*+!60.*23.!$34%#/*.'*3$!)#!*23!5)-%*!*.)'-!'*!,HBIO!?)--!0#$3.9%!4%.3!

?)$3/5.3'$!&-)#)&'-!'$%5*)%#!6%.!2+53.*23.4)'!$3-)(3.+Q! !12)/!'55-)&'*%.!?'/!$3(3-%53$!

*2.%092!3W*3#/)(3!5'.'43*.)&! *23%.3*)&'-!/*0$+!'#$!345).)&'-!&2'.'&*3.)X'*)%#!*2'*!$.%(3!

)*3.'*)(3! '55-)&'*%.! $3/)9#! '#$! .36)#343#*Q! ! ! D! 5'*)3#*R/53&)6)&! 6%&0/! ?)*2! *2%.%092!

'#'-+/)/!%6!5%*3#*)'-!*'.93*!(%-043/!6.%4!H1!'#$!8C!)4'9)#9!?'/!)#*.%$0&3$!6.%4!*23!

%0*/3*O!4')#*')#3$! *2.%092%0*! *23!$3/)9#!5.%&3//O!'#$!5.%$0&3$!'!$3()&3!?)*2!3W53&*3$!

53.6%.4'#&3! <'/3$! %#! 5.)%.! '#'-+/)/! $0.)#9! &-)#)&'-! )45-343#*'*)%#Q! !123! 3W*3#/)%#! %6!

*23! &'*23*3.R<'/3$!3#$%&'()*+!$3()&3! *%!%*23.! *23.'530*)&!0/3/! '#$!%*23.! /)*3/!<'/3$!%#!

5'*)3#*R/53&)6)&! '#'-+/)/! %6! *23! *.3'*43#*! /)*3! '#$! *23.4'-! 9%'-/! &'#! 60.*23.! )*/! %(3.'--!

'$%5*)%#Q! !D/!'! .3/0-*!%6! *2)/!5.%Z3&*O! )*! )/! '-/%!4+!2%53! *2'*! *23! )45'&*!%6!<%#3! )#! *23!

*.3'*43#*! 6)3-$! <3&%43/! '#! )45%.*'#*! &%45%#3#*! %6! *.3'*43#*! 5-'##)#9! 6%.! 0-*.'/%0#$!

*23.4'-!*23.'5+O!5'.*)&0-'.-+!)#!5.%/*'*3!*.3'*43#*Q!



U[\!

!

!

C)=-)%9.'52+!

!
!

gUh!!8Q!F)V6'.Z'4O!NQ!80.'-)$2'.'#O!HQ!H2.)/*%52)Q!83&2'#)/4/!%6!6%&'-!23'*!

$3/*.0&*)%#!%6!-)(3.!*04%./Q!+#B@(D#E);O!US]eSfO!STaRS^O!STT`Q!

gSh!!HQ!=Q!;)3$3.)&2Q!123.4'-!'<-'*)%#!'#$!2)92R*3453.'*0.3!*23.4'-!*23.'5+:!%(3.()3?!

%6!*3&2#%-%9+!'#$!&-)#)&'-!)45-343#*'*)%#Q!&"'#+#,-.)('/)(0!1O!SUeafO!][`R`^O!

STT`Q!

g^h!!IQ!HQ!>3#.)G03/O!=.Q!B*0$)3/!%6!*23.4'-!)#Z0.+j!*23!5.3$)&*'<)-)*+!'#$!*23!

/)9#)6)&'#&3!%6!*23.4'--+!)#$0&3$!.'*3!5.%&3//3/!-3'$)#9!*%!)..3(3./)<-3!35)$3.4'-!

)#Z0.+Q!F(4/#:1'/%=#GH/!4IO![^e`fO![a_R`TSO!U_[]Q!

g[h!!IQ!HQ!>3#.)G03/O!DQ!CQ!8%.)*XQ!B*0$)3/!%6!123.4'-!A#Z0.+:!AQ!123!H%#$0&*)%#!%6!

>3'*!*%!'#$!*2.%092!BV)#!'#$!*23!13453.'*0.3/!D**')#3$!123.3)#Q!D!123%.3*)&'-!'#$!

'#!"W53.)43#*'-!A#(3/*)9'*)%#Q!F0#+#:1'/%=O!S^e[fO!`^TR[_O!U_[]Q!

g`h!!DQ!CQ!8%.)*XO!IQ!HQ!>3#.)G03/Q!B*0$)3/!%6!123.4'-!A#Z0.+:!AAQ!123!C3-'*)(3!

A45%.*'#&3!%6!1)43!'#$!B0.6'&3!13453.'*0.3!)#!*23!H'0/'*)%#!%6!H0*'#3%0/!L0.#/Q!

F0#+#:1'/%=O!S^e`fO!\_`R]STO!U_[]Q!

g\h!!DQ!CQ!8%.)*XQ!B*0$)3/!%6!123.4'-!A#Z0.+:!AAAQ!123!7'*2%-%9+!'#$!7'*2%93#3/)/!%6!

H0*'#3%0/!L0.#/Q!D#!"W53.)43#*'-!B*0$+Q!F0#+#:1'/%=O!S^e\fO!_U`R[UO!U_[]Q!

g]h!!@Q!HQ!;3?3+Q!D..23#)0/!C3-'*)%#/2)5/!6.%4!*23!8%-3&0-3!'#$!H3--!*%!*23!H-)#)&Q!

&"'#+#,-.)('/)(0!1O!UTe[fO![`]R[a^O!U__[Q!

gah!!BQ!DQ!B'5'.3*%O!@Q!HQ!;3?3+Q!123.4'-!$%/3!$3*3.4)#'*)%#!)#!&'#&3.!*23.'5+Q!&"'#+#

E19!1'#J"4%=#K!%=#:/-;O!UTe\fO!]a]RaTTO!U_a[Q!

g_h!!@Q!HQ!;3?3+O!BQ!DQ!B'5'.3*%Q!H%#&35*/!%6!123.4'-!;%/3!H'-&0-'*)%#Q!

B'(1/=)"'/)(1.!)O!U`_e\fO!^\_R^]TO!U_a^Q!

gUTh!!8Q!@Q!;3?2)./*O!LQ!JQ!N)9-)'#*)O!8Q!J%.'R8)&2)3-/O!8Q!>'#/%#O!7Q!=Q!>%%53/Q!

L'/)&!5.)#&)5-3/!%6!*23.4'-!$%/)43*.+!'#$!*23.4'-!*2.3/2%-$/!6%.!*)//03!$'4'93!

6.%4!2+53.*23.4)'Q!&"'#+#,-.)('/)(0!1O!U_e^fO!S\]R_[O!STT^Q!

gUUh!!HQ!;'4)'#%0O!PQ!>+#+#3#Q!I%&'-!/5'&)#9!'#$!#3'.R6)3-$!23'*)#9!$0.)#9!50-/3$!

2)92!*3453.'*0.3!0-*.'/%0#$!*23.'5+Q!L='(1;%@"9#8)9#K!%=O!U_e_fO!]]]Ra]O!U__^Q!

gUSh!!HQ!=Q!;)3$3.)&2O!CQ!=Q!B*'66%.$O!@Q!>Q!F'0O!"Q!HQ!L0.$3**3O!CQ!"Q!7.)&3O!=Q!;Q!>'X-3Q!

1.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%./!?)*2!$).3&*)%#'-!23'*)#9!5'**3.#/!6%.!5.%/*'*3!

*23.4'-!*23.'5+:!)#!()(%!3('-0'*)%#!0/)#9!4'9#3*)&!.3/%#'#&3!*23.4%43*.+Q!8)9#

:/-;O!^UeSfO![T`RU^O!STT[Q!

gU^h!!CQ!;Q!73*3./O!"Q!H2'#O!=Q!1.'&2*3#<3.9O!BQ!=%*2+O!JQ!P'50/*'O!@Q!P0&2'.&X+VO!3*!

'-Q!8'9#3*)&!.3/%#'#&3!*23.4%43*.+!6%.!5.3$)&*)#9!*23.4'-!$'4'93:!'#!'55-)&'*)%#!



U[]!

%6!)#*3./*)*)'-!-'/3.!&%'90-'*)%#!)#!'#!)#!()(%!&'#)#3!5.%/*'*3!4%$3-Q!81D"#E);%"#

8)9O![[e\fO!a]^Ra^O!STTTQ!

gU[h!!8Q!I0Z))O!PQ!B'V'4%*%O!KQ!1%$'O!DQ!F39)/2)O!>Q!P'#')Q!B*0$+!%6!*23!&'0/3!%6!*23!

*3453.'*0.3!.)/3!'*!*23!40/&-3R<%#3!)#*3.6'&3!$0.)#9!0-*.'/%0#$!2+53.*23.4)'Q!&CCC#

3(1";#K!%0)9#C"DO![\e`fO![_[R`T[O!U___Q!

gU`h!!=Q!>'#$Q!L)%52+/)&/!'#$!*3&2#%-%9+!%6!3-3&*.%4'9#3*)&!2+53.*23.4)'Q!A#:!

M'0*23.)3!8O!3$)*%.Q!83*2%$/!%6!3W*3.#'-!2+53.*23.4)&!23'*)#9Q!L3.-)#:!B5.)#93.R

N3.-'9j!U__TQ!5Q!UR\TQ!

gU\h!!HQ!PQ!H2%0Q!123.'530*)&!>3'*)#9!D55-)&'*)%#/!%6!C'$)%!I.3G03#&+!"#3.9+Q!A#:!

L)%-%9)&'-!'#$!83$)&'-!D/53&*/!%6!"-3&*.%4'9#3*)&!I)3-$/Q!#0--!BN!!R!#0--!;E!!R!

$%):UTQUSTUY_]aU[STTT_[\TQ&2US!3$:!HCH!7.3//j!STT\Q!

gU]h!!LQ!x03//%#O!=Q!DQ!$3!l?'.*O!HQ!1Q!8%%#3#Q!8'9#3*)&!.3/%#'#&3!*3453.'*0.3!

)4'9)#9!6%.!90)$'#&3!%6!*23.4%*23.'5+Q!+#81D"#E);%"#&01D!"DO!USe[fO!`S`R^^O!

STTTQ!

gUah!!LQ!;3#)/!$3!B3##3()--3O!LQ!x03//%#O!HQ!1Q!8%%#3#Q!8'9#3*)&!.3/%#'#&3!

*3453.'*0.3!)4'9)#9Q!&"'#+#,-.)('/)(0!1O!SUe\fO!`U`R^UO!STT`Q!

gU_h!!CQ!=Q!B*'66%.$O!DQ!B23**+O!DQ!8Q!"--)%**O!BQ!DQ!P-0455O!CQ!=Q!8&F)&2%-/O!DQ!

M%?$'O!3*!'-Q!8'9#3*)&!.3/%#'#&3!90)$3$O!6%&'-!-'/3.!)#$0&3$!)#*3./*)*)'-!*23.4'-!

*23.'5+!)#!'!&'#)#3!5.%/*'*3!4%$3-Q!+#L(%=O!Ua[e[fO!U`U[RSTO!STUTQ!

gSTh!!;Q!M)'#63-)&3O!DQ!P2)'*O!KQ!L%0-'#93.O!8Q!D4'.'O!DQ!L3-<-)$)'Q!I3'/)<)-)*+!%6!

4'9#3*)&!.3/%#'#&3!)4'9)#9R90)$3$!6%&0/3$!0-*.'/%0#$!/0.93.+!'/!'#!'$Z0#&*!*%!

*'4%W)63#!*23.'5+!)#!2)92R.)/V!/0.9)&'-!5'*)3#*/!?)*2!<.3'/*!&'.&)#%4'Q!+#M1;4#

&"')($#E19!%=O!U[eUTfO!US]`RaSO!STT^Q!

gSUh!!DQ!H'.53#*)3.O!CQ!=Q!8&F)&2%-/O!CQ!=Q!B*'66%.$O!=Q!A*X&%()*XO!=Q!7Q!M0)&2'.$O!;Q!

C3)X)#3O!3*!'-Q!C3'-R*)43!4'9#3*)&!.3/%#'#&3R90)$3$!-'/3.!*23.4'-!*23.'5+!6%.!6%&'-!

43*'/*'*)&!<.')#!*04%./Q!N)@(%;@(D)(-O!\^eU!B055-!UfO!EFBSURaj!$)/&0//)%#!

EFBSaR_O!STTaQ!

gSSh!!HQ!8Q!1345'#+O!"Q!DQ!B*3?'.*O!FQ!8&;'##%-$O!LQ!=Q!x0'$3O!IQ!DQ!=%-3/XO!PQ!

>+#+#3#Q!8C!)4'9)#9R90)$3$!6%&0/3$!0-*.'/%0#$!/0.93.+!%6!0*3.)#3!-3)%4+%4'/:!'!

63'/)<)-)*+!/*0$+Q!E19!%=%D-O!SS\e^fO!a_]R_T`O!STT^Q!

gS^h!!BQ!FQ!M%-$<3.9O!;Q!"Q!;050+Q!A4'93R90)$3$!.'$)%6.3G03#&+!*04%.!'<-'*)%#:!

&2'--3#93/!'#$!%55%.*0#)*)3/RR5'.*!AQ!+#M1;4#&"')($#E19!%=O!USe_fO!UTSUR^SO!STTUQ!

gS[h!!"Q!J)'5)O!=Q!IQ!M3/&2?)#$Q!1.'#/&'*23*3.!'#$!'<-'*)(3!*23.'530*)&!'55.%'&23/!6%.!

/%-)$!4'-)9#'#&)3/Q!+#H=!"#J"4%=O!S`eafO!_]aRa\O!STT]Q!

gS`h!!HQ!>%.V'#O!PQ!;'-'-O!=Q!DQ!H%$3..3O!=Q!JQ!P)93.O!;Q!"Q!;050+O!BQ!B)9#%.3**)O!3*!'-Q!

C3$0&3$!*04%.!9.%?*2!?)*2!&%4<)#3$!.'$)%6.3G03#&+!'<-'*)%#!'#$!.'$)'*)%#!

*23.'5+!)#!'!.'*!<.3'/*!*04%.!4%$3-Q!E19!%=%D-O!S^`eUfO!aURaO!STT`Q!

gS\h!!BQ!FQ!M%-$<3.9O!MQ!;Q!M).#'#O!DQ!FQ!J0V+'#%(O!8Q!D243$O!@Q!JQ!8%#/V+O!MQ!BQ!

M'X3--3O!3*!'-Q!73.&0*'#3%0/!*04%.!'<-'*)%#:!A#&.3'/3$!#3&.%/)/!?)*2!&%4<)#3$!

.'$)%R6.3G03#&+!'<-'*)%#!'#$!)#*.'(3#%0/!-)5%/%4'-!$%W%.0<)&)#!)#!'!.'*!<.3'/*!

*04%.!4%$3-Q!E19!%=%D-O!SSSe^fO!]_]RaT[O!STTSQ!

gS]h!!LQ!>)-$3<.'#$*O!7Q!@0/*O!EQ!D2-3./O!DQ!;)3)#9O!MQ!B.33#)('/'O!1Q!P3.#3.O!3*!'-Q!

123!&3--0-'.!'#$!4%-3&0-'.!<'/)/!%6!2+53.*23.4)'Q!H(!'#E)$#J"4%=#,)01'%=O![^eUfO!

^^R`\O!STTSQ!

gSah!!8Q!@Q!;3?2)./*O!lQ!N0Z'/V%()&O!"Q!=%#3/O!;Q!12.'--Q!C3R/3**)#9!*23!<)%-%9)&!

.'*)%#'-3!6%.!*23.4'-!*23.'5+Q!&"'#+#,-.)('/)(0!1O!SUeafO!]]_R_TO!STT`Q!



U[a!

gS_h!!>Q!>Q!P'45)#9'O!"Q!;)V%43+Q!>+53.*23.4)&!.'$)%/3#/)*)X'*)%#:!4%$3!%6!'&*)%#!

'#$!&-)#)&'-!.3-3('#&3Q!&"'#+#E19!1'#K!%=O!]]e[fO!^__R[TaO!STTUQ!

g^Th!!7Q!8Q!H%..+O!BQ!C%<)#/%#O!BQ!M3*XQ!>+53.*23.4)&!3663&*/!%#!;FD!.35').!

43&2'#)/4/Q!E19!%=%D-O!US^eSfO![]`RaSO!U_]]Q!

g^Uh!!@Q!HQ!;3?3+O!BQ!DQ!B'5'.3*%O!;Q!DQ!L3**3#Q!>+53.*23.4)&!.'$)%/3#/)*)X'*)%#!%6!

/+#&2.%#%0/!H2)#3/3!2'4/*3.!&3--/:!.3-'*)%#/2)5!<3*?33#!-3*2'-)*+!'#$!

&2.%4%/%4'-!'<3..'*)%#/Q!E19!1'#E);O!]\eUfO![aR`_O!U_]aQ!

g^Sh!!"Q!;)V%43+O!>Q!=0#9Q!H%..3-'*)%#!<3*?33#!5%-+43.'/3!<3*'!'&*)()*+!'#$!*23.4'-!

.'$)%/3#/)*)X'*)%#!)#!H2)#3/3!2'4/*3.!%('.+!&3--/Q!E)4)"'#E);@=';#H1"4)(#E);O!UT_O!

^`R[UO!U_aaQ!

g^^h!!MQ!J%/O!7Q!B4)#)'O!=Q!@%#$3.934O!7Q!>Q!80*/'3./O!=Q!>'(343#O!;Q!*3#!L%VV3-!

>0)#)#VO!3*!'-Q!E5*)4)/'*)%#!%6!)#*.'53.)*%#3'-!&)/5-'*)#!*23.'5+!?)*2!.39)%#'-!

2+53.*23.4)'!)#!.'*/Q!C@(#+#H1"4)(O!S]e[fO![]SR]O!U__UQ!

g^[h!!CQ!"Q!83+#O!7Q!8Q!H%..+O!BQ!"Q!I-3*&23.O!8Q!;343*.)'$3/Q!123.4'-!3#2'#&343#*!

%6!;FD!$'4'93!)#!4'44'-)'#!&3--/!*.3'*3$!?)*2!&)/R

$)'44)#3$)&2-%.%5-'*)#04eAAfQ!H1"4)(#E);O![Te[fO!UU^\R_O!U_aTQ!

g^`h!!BQ!>Q!P)4O!=Q!>Q!P)4O!"Q!@Q!>'2#Q!123!.'$)%/3#/)*)X'*)%#!%6!2+5%W)&!*04%.!&3--/!

<+!2+53.*23.4)'Q!E19!%=%D-O!UU[e^fO!]S]RaO!U_]`Q!

g^\h!!JQ!"Q!M3.?3&VO!7Q!JQ!P%.#<-)*2O!7Q!L0.-3**O!=Q!@'#9O!BQ!B?3)93.*Q!C'$)'*)%#!

/3#/)*)()*+!%6!&0-*0.3$!204'#!9-)%<-'/*%4'!&3--/Q!E19!%=%D-O!US`eUfO!S^UR[O!U_]]Q!

g^]h!!=Q!>Q!P)4O!BQ!>Q!P)4O!"Q!@Q!>'2#Q!P)--)#9!%6!9-0&%/3R$35.)(3$!2+5%W)&!&3--/!?)*2!

4%$3.'*3!2+53.*23.4)'Q!E19!1'#E);O!]`eSfO![[aR`UO!U_]aQ!

g^ah!!@Q!HQ!;3?3+O!DQ!@3/*.'O!>Q!>Q!8)--3.O!>Q!F'9'/'?'Q!>3'*R)#$0&3$!-3*2'-)*+!'#$!

&2.%4%/%4'-!$'4'93!)#!/+#&2.%#)X3$!H2)#3/3!2'4/*3.!&3--/!*.3'*3$!?)*2!`R

<.%4%$3%W+0.)$)#3Q!&"'#+#E19!1'#K!%=#E)=1'#B'@9#:/-;#H/)0#8)9O!STe\fO!`T`RSTO!

U_]UQ!

g^_h!!8Q!>%&V3-O!PQ!B&2-3#93.O!LQ!D.'-O!8Q!8)*X3O!,Q!B&2'663.O!7Q!N'053-Q!D//%&)'*)%#!

<3*?33#!*04%.!2+5%W)'!'#$!4'-)9#'#*!5.%9.3//)%#!)#!'$('#&3$!&'#&3.!%6!*23!

0*3.)#3!&3.()WQ!H1"4)(#E);O!`\eU_fO![`T_RU`O!U__\Q!

g[Th!!CQ!N'-$'9#)O!8Q!D4)&23**)Q!C35%.*!%6!-%#9R*3.4!6%--%?R05!)#!'!.'#$%4)X3$!*.)'-!

&%45'.)#9!.'$)'*)%#!*23.'5+!'#$!.'$)'*)%#!*23.'5+!5-0/!2+53.*23.4)'!*%!43*'/*'*)&!

-+452!#%$3/!)#!/*'93!AN!23'$!'#$!#3&V!5'*)3#*/Q!&"'#+#E19!1'#J"4%=#K!%=#:/-;O!

SaeUfO!U\^R_O!U__[Q!

g[Uh!!HQ!HQ!N3.#%#O!=Q!@Q!>'#$O!BQ!LQ!I)3-$O!;Q!8'&2)#O!=Q!LQ!@2'-3+O!=Q!('#$3.l33O!3*!

'-Q!C'$)%*23.'5+!?)*2!%.!?)*2%0*!2+53.*23.4)'!)#!*23!*.3'*43#*!%6!/053.6)&)'-!

-%&'-)X3$!<.3'/*!&'#&3.:!C3/0-*/!6.%4!6)(3!.'#$%4)X3$!&%#*.%--3$!*.)'-/Q!&"'#+#E19!1'#

J"4%=#K!%=#:/-;O!^`e[fO!]^UR][[O!U__\Q!

g[Sh!!=Q!E(3.9''.$O!;Q!MQ!M%#X'-3XO!8Q!HQ!HQ!8Q!>0-/2%6O!MQ!D.&'#93-)O!EQ!;'2-O!EQ!

83--'O!3*!'-Q!C'#$%4)X3$!1.)'-!%6!>+53.*23.4)'!'/!D$Z0('#*!*%!C'$)%*23.'5+!6%.!

C3&0..3#*!%.!83*'/*'*)&!8'-)9#'#*R83-'#%4'Q!O1"4)'O!^[`ea_[_fO!`[TR`[^O!U__`Q!

g[^h!!KQ!>'.)4'O!PQ!F'9'*'O!PQ!>'.)4'O!NQ!NQ!E/*'53#V%O!KQ!1'#'V'O!BQ!B'?'$'Q!D!

.'#$%4)X3$!&-)#)&'-!*.)'-!%6!.'$)'*)%#!*23.'5+!(3./0/!*23.4%.'$)%*23.'5+!)#!/*'93!

AAAL!&3.()&'-!&'.&)#%4'Q!&"'#+#,-.)('/)(0!1O!U]eSfO!_]RUT`O!STTUQ!

g[[h!!PQ!B09)4'&2)O!>Q!P0?'#%O!>Q!A$3O!1Q!1%93O!8Q!B'V0O!KQ!E/2)04)Q!H234%*23.'5+!

&%4<)#3$!?)*2!%.!?)*2%0*!2+53.*23.4)'!6%.!5'*)3#*/!?)*2!%3/%52'93'-!&'.&)#%4':!'!

5.%/53&*)(3!.'#$%4)X3$!*.)'-Q!&"'#+#,-.)('/)(0!1O!UTe[fO![a`R_^O!U__[Q!



U[_!

g[`h!!CQ!;Q!A//3-/O!JQ!>Q!J)#$#3.O!=Q!N3.?3)ZO!7Q!@0/*O!7Q!C3)&2'.$*O!LQ!HQ!B&234O!3*!'-Q!

F3%R'$Z0('#*!&234%*23.'5+!'-%#3!%.!?)*2!.39)%#'-!2+53.*23.4)'!6%.!-%&'-)/3$!2)92R

.)/V!/%6*R*)//03!/'.&%4':!'!.'#$%4)/3$!52'/3!^!40-*)&3#*.3!/*0$+Q!O1"4)'#J"4%=O!

UUe\fO!`\UR]TO!STUTQ!

g[\h!!=Q!('#!$3.!l33O!;Q!MQ!M%#X'-3XO!MQ!HQ!('#!C2%%#O!=Q!;Q!7Q!('#!;)ZVO!@Q!JQ!=Q!('#!

70**3#O!DQ!DQ!8Q!>'.*O!3*!'-Q!H%45'.)/%#!%6!.'$)%*23.'5+!'-%#3!?)*2!.'$)%*23.'5+!

5-0/!2+53.*23.4)'!)#!-%&'--+!'$('#&3$!53-()&!*04%0./:!'!5.%/53&*)(3O!.'#$%4)/3$O!

40-*)&3#*.3!*.)'-Q!O1"4)'O!^``e_SUTfO!UUU_RUUS`O!STTTQ!

g[]h!!BQ!B2'.4'O!BQ!B)#92'-O!DQ!7Q!B'#$20O!BQ!M2%/2'-O!LQ!;Q!M05*'O!FQ!BQ!K'$'(Q!J%&'-!

*23.4%R.'$)%*23.'5+!)#!&'.&)#%4'!&3.()W:!)45.%(3$!-%&'-!&%#*.%-!(3./0/!)#&.3'/3$!

)#&)$3#&3!%6!$)/*'#*!43*'/*'/)/Q!F;!1#J4)1"!1#+#J6;')'#P-"1)4%=O!U]eUfO!`RUSO!U__UQ!

g[ah!!LQ!"4'4)O!HQ!B&%**O!HQ!DQ!73.3XO!BQ!D/<3--O!7Q!B?)6*O!7Q!M.)9/<+O!3*!'-Q!72'/3!AAA!

/*0$+!%6!)#*3./*)*)'-!*23.4%.'$)%*23.'5+!&%45'.3$!?)*2!)#*3./*)*)'-!.'$)%*23.'5+!

'-%#3!)#!*23!*.3'*43#*!%6!.3&0..3#*!%.!53./)/*3#*!204'#!*04%./Q!D!5.%/53&*)(3-+!

&%#*.%--3$!.'#$%4)X3$!/*0$+!<+!*23!C'$)'*)%#!123.'5+!M.%05Q!&"'#+#E19!1'#J"4%=#

K!%=#:/-;O!^[e`fO!UT_]RUT[O!U__\Q!

g[_h!!DQ!N'/'#*2'#O!8Q!8)*/04%.)O!=Q!>Q!7'.VO!lQ!l2)RI'#O!lQ!K0RL)#O!7Q!E-)+#+&23#V%O!

3*!'-Q!C39)%#'-!2+53.*23.4)'!&%4<)#3$!?)*2!.'$)%*23.'5+!6%.!0*3.)#3!&3.()&'-!

&'#&3./:!'!40-*)R)#/*)*0*)%#'-!5.%/53&*)(3!.'#$%4)X3$!*.)'-!%6!*23!)#*3.#'*)%#'-!

'*%4)&!3#3.9+!'93#&+Q!&"'#+#E19!1'#J"4%=#K!%=#:/-;O!\UeUfO!U[`R`^O!STT`Q!

g`Th!!8Q!B23.'.O!IQ!IQ!J)0O!8Q!7)#*)-)3O!@Q!J3()#O!=Q!>0#*O!CQ!>)--O!3*!'-Q!C3-'*)%#/2)5!

<3*?33#!*23.4'-!$%/3!'#$!%0*&%43!)#!*23.4%.'$)%*23.'5+!*.3'*43#*/!6%.!/053.6)&)'-!

.3&0..3#&3/!%6!<.3'/*!&'#&3.:!;'*'!6.%4!'!52'/3!AAA!*.)'-Q!&"'#+#E19!1'#J"4%=#K!%=#

:/-;O!^_eSfO!^]UR^aTO!U__]Q!

g`Uh!!BQ!;)#93/O!HQ!>'.$3.O!CQ!@0.4O!DQ!L0&2'-)O!=Q!L-%243.O!=Q!M3--3.4'##O!3*!'-Q!

H%4<)#3$!*.3'*43#*!%6!)#%53.'<-3!&'.&)#%4'/!%6!*23!0*3.)#3!&3.()W!?)*2!

.'$)%*23.'5+!'#$!.39)%#'-!2+53.*23.4)'!R!C3/0-*/!%6!'!52'/3!AA!*.)'-Q!B'(1/=)"'/)(#

J"5%=O!U][eUTfO!`U]R`SUO!U__aQ!

g`Sh!!"Q!JQ!=%#3/O!=Q!CQ!E-3/%#O!JQ!CQ!7.%/#)*XO!1Q!NQ!B'40-/V)O!lQ!N0Z'/V%()&O!;Q!K0O!3*!

'-Q!C'#$%4)X3$!*.)'-!%6!2+53.*23.4)'!'#$!.'$)'*)%#!6%.!/053.6)&)'-!*04%./Q!+#H=!"#

J"4%=O!S^eU^fO!^T]_Ra`O!STT`Q!

g`^h!!BQ!DQ!B'5'.3*%O!JQ!"Q!>%5?%%$O!@Q!HQ!;3?3+Q!H%4<)#3$!3663&*/!%6!t!)..'$)'*)%#!

'#$!2+53.*23.4)'!%#!H>E!&3--/!6%.!('.)%0/!*3453.'*0.3/!'#$!%.$3./!%6!'55-)&'*)%#Q!

E19!1'#E);O!]^eSfO!SSUR^^O!U_]aQ!

g`[h!!CQ!8+3./O!BQ!LQ!I)3-$Q!123!.3/5%#/3!%6!*23!.'*!*')-!*%!&%4<)#3$!23'*!'#$!W!.'+/Q!K(#

+#E19!%=O!`Te`_\fO!`aUR\O!U_]]Q!

g``h!!8Q!;Q!8)--/O!CQ!"Q!83+#Q!>+53.*23.4)&!5%*3#*)'*)%#!%6!0#.3Z%)#3$!;FD!/*.'#$!

<.3'V/!6%--%?)#9!)..'$)'*)%#Q!E19!1'#E);O!_`eSfO!^S]R^aO!U_a^Q!

g`\h!!=Q!E(3.9''.$Q!A#6-03#&3!%6!/3G03#&3!'#$!)#*3.('-!%#!*23!<)%-%9)&'-!.3/5%#/3!*%!

&%4<)#3$!2+53.*23.4)'!'#$!.'$)'*)%#Q!N1'=#H1"4)(#&";'#8%"%D(O!\UO!^S`R^SO!U_aSQ!

g`]h!!7Q!8Q!H%..+O!8Q!DO!DQ!"7O!"Q!MQ!B)40-*'#3%0/!2+53.*23.4)'!'#$!<.'&2+*23.'5+!

?)*2!.34%*3!'6*3.-%'$)#9Q!A#:!D!8O!E.*%#!HMO!CI!8O!3$)*%./Q!L.'&2+*23.'5+!>;C!

'#$!J;CQ!;3'.<%.#O!8A:!F0&3-*.%#j!U_a_Q!5Q!U_^RST[Q!

g`ah!!1Q!=0'#9O!7Q!CQ!B*'0663.O!;Q!MQ!F304'#O!=Q!JQ!B&2-%.66Q!80-*)-'+3.!&%#6%.4'-!

'55-)&'*%.!6%.!4)&.%?'(3!23'*)#9!'#$!<.'&2+*23.'5+!*.3'*43#*!%6!/053.6)&)'-!*)//03!

$)/3'/3Q!&"'#+#,-.)('/)(0!1O!SSe]fO!`S]R[[O!STT\Q!



U`T!

g`_h!!"Q!MQ!8%.%/O!@Q!JQ!B*.'0<3O!"Q!"Q!P-3)#O!=Q!8'0.'*2O!CQ!=Q!8+3./%#Q!H-)#)&'-!

/+/*34!6%.!/)40-*'#3%0/!3W*3.#'-!/053.6)&)'-!4)&.%?'(3!2+53.*23.4)'!'#$!&%<'-*R\T!

.'$)'*)%#Q!&"'#+#,-.)('/)(0!1O!UUeUfO!UURS\O!U__`Q!

g\Th!!CQ!=Q!8+3./%#O!@Q!JQ!B*.'0<3O!"Q!MQ!8%.%/O!LQ!FQ!"4'4)O!>Q!PQ!J33O!HQ!DQ!73.3XO!

3*!'-Q!B)40-*'#3%0/!/053.6)&)'-!2+53.*23.4)'!'#$!3W*3.#'-!.'$)%*23.'5+:!.35%.*!%6!

*23.4'-!$%/)43*.+!'#$!*%-3.'#&3!*%!*.3'*43#*Q!&"'#+#,-.)('/)(0!1O!U`e[fO!S`UR\\O!

U___Q!

g\Uh!!8Q!;Q!>0.?)*XO!AQ!;Q!P'5-'#O!=Q!JQ!>'#/3#O!BQ!7.%V%5)%/R;'(%/O!MQ!7Q!1%50-%/O!PQ!

@)/2#%?O!3*!'-Q!>+53.*23.4)'!&%4<)#3$!?)*2!.'$)'*)%#!)#!*.3'*43#*!%6!-%&'--+!

'$('#&3$!5.%/*'*3!&'#&3.!)/!'//%&)'*3$!?)*2!'!6'(%0.'<-3!*%W)&)*+!5.%6)-3Q!&"'#+#

,-.)('/)(0!1O!SUe]fO!\[_R`\O!STT`Q!

g\Sh!!,#)*3$!B*'*3/!H'#&3.!B*'*)/*)&/:!U___RSTT\!A#&)$3#&3!'#$!8%.*'-)*+!@3<R<'/3$!

C35%.*Q!D*-'#*':!,QBQ!;35'.*43#*!%6!>3'-*2!'#$!>04'#!B3.()&3/O!H3#*3./!6%.!

;)/3'/3!H%#*.%-!'#$!7.3(3#*)%#!'#$!F'*)%#'-!H'#&3.!A#/*)*0*3j!STUTQ!

g\^h!!;Q!8Q!7'.V)#O!IQ!L.'+O!=Q!I3.-'+O!7Q!7)/'#)Q!M-%<'-!H'#&3.!B*'*)/*)&/O!STTSQ!HF#

H1"4)(#+#H=!"O!``eSfO!][RUTaO!STT`Q!

g\[h!!DQ!D-&'.'XO!7Q!>'443.3.O!DQ!10<'.%O!IQ!>Q!B&2.%$3.O!CQ!H'/*.%Q!A/!*23.3!3()$3#&3!

%6!'!.3-'*)%#/2)5!<3*?33#!<3#)9#!5.%/*'*)&!2+53.5-'/)'!'#$!5.%/*'*3!&'#&3.y!

I)#$)#9/!%6!'!-)*3.'*0.3!.3()3?Q!C@(#L(%=O!``e[fO!a\[R]^O!STT_Q!

g\`h!!PQ!1Q!8&N'.+Q!L7>:!35)$34)%-%9+!'#$!&%4%.<)$)*)3/Q!F0#+#81"1D#H1()O!USe`!

B055-fO!BUSSRaO!STT\Q!

g\\h!!=Q!1Q!@3)O!"Q!H'-2%0#O!BQ!=Q!='&%</3#Q!,.%-%9)&!$)/3'/3/!)#!D43.)&'!5.%Z3&*:!

<3#)9#!5.%/*'*)&!2+53.5-'/)'Q!+#L(%=O!U]^e[fO!US`\R\UO!STT`Q!

g\]h!!CQ!8Q!>%664'#O!8Q!8%#9'O!BQ!7Q!"--)%*O!CQ!8'&$%#'-$O!1Q!=Q!@)-*Q!8)&.%?'(3!

*23.4%*23.'5+!6%.!<3#)9#!5.%/*'*)&!2+53.5-'/)'Q!H%4/(1")#Q1'161;)#B-;'#E)$O!e[fO!

H;TT[U^`O!STT]Q!

g\ah!!PQ!B2)#%2'.'Q!123.4'-!'<-'*)%#!%6!5.%/*'*3!$)/3'/3/:!'$('#*'93/!'#$!-)4)*'*)%#/Q!

&"'#+#,-.)('/)(0!1O!STe]fO!\]_R_]O!STT[Q!

g\_h!!8Q!;Q!M)--3**O!8Q!1Q!M3**4'#O!>Q!l)#&V3O!8Q!JQ!L-0*3Q!1)//03!'<-'*)%#!

*3&2#%-%9)3/!6%.!-%&'-)X3$!5.%/*'*3!&'#&3.Q!81-%#H=!"#:(%4O!]_eUSfO!U`[]R``O!STT[Q!

g]Th!!1Q!CQ!J'./%#Q!C'*)%#'-3!'#$!'//3//43#*!%6!4)#)4'--+!)#('/)(3!'55.%'&23/!*%!

<3#)9#!5.%/*'*)&!2+53.5-'/)'!*23.'5+Q!L(%=%D-O!`_eS!B055-!UfO!USR\O!STTSQ!

g]Uh!!CQ!8Q!>%664'#O!CQ!8'&;%#'-$O!8Q!8%#9'O!1Q!=Q!@)-*Q!1.'#/0.3*2.'-!4)&.%?'(3!

*23.4%*23.'5+!(/!*.'#/0.3*2.'-!.3/3&*)%#!6%.!*.3'*)#9!<3#)9#!5.%/*'*)&!2+53.5-'/)':!'!

/+/*34'*)&!.3()3?Q!K+L#&"'O!_[e]fO!UT^UR\O!STT[Q!

g]Sh!!BQ!M.'('/O!8Q!;Q!83-3V%/Q!1.'#/0.3*2.'-!4)&.%?'(3!*23.4%*23.'5+:!6.%4!

3()$3#&3R<'/3$!43$)&)#3!*%!&-)#)&'-!5.'&*)&3Q!H@((#J.!"#L(%=O!U]eUfO!USR\O!STT]Q!

g]^h!!BQ!L'.4%/23O!DQ!CQ!l-%**'Q!>%?!$%!A!*.3'*!'#$!6%--%?!4+!1,FD!5'*)3#*/Q!R%(=9#+#

L(%=O!S[e[fO!^_]R[T[O!STT\Q!

g][h!!8Q!;Q!B23.'.O!=Q!1.'&2*3#<3.9O!BQ!CQ!;'()$/%#O!8Q!CQ!M3.*#3.Q!A#*3./*)*)'-!

4)&.%?'(3!*23.4'-!*23.'5+!'#$!)*/!'55-)&'*)%#!*%!*23!*.3'*43#*!%6!.3&0..3#*!5.%/*'*3!

&'#&3.Q!&"'#+#,-.)('/)(0!1O!STe]fO!]`]R\aO!STT[Q!

g]`h!!=Q!HQ!C3?&'/*-3Q!>)92!)#*3#/)*+!6%&0/3$!0-*.'/%0#$!6%.!5.%/*'*3!&'#&3.:!'!.3()3?!%6!

*23!/&)3#*)6)&!6%0#$'*)%#O!*3&2#%-%9+!'#$!&-)#)&'-!%0*&%43/Q!3)4/"%=#H1"4)(#E);#

3()1'O!`e\fO!\U_RS`O!STT\Q!



U`U!

g]\h!!JQ!7%)//%##)3.O!=Q!KQ!H2'53-%#O!EQ!C%0()3.3O!JQ!H0.)3-O!CQ!L%0()3.O!tQ!8'.*)#O!3*!

'-Q!H%#*.%-!%6!5.%/*'*3!&'#&3.!<+!*.'#/.3&*'-!>AI,!)#!SS]!5'*)3#*/Q!C@(#L(%=O!`UeSfO!

^aUR]O!STT]Q!

g]]h!!HQ!H2'0//+O!BQ!120.%66O!1Q!L3.9/$%.6Q!gJ%&'-!.3&0..3#&3!%6!5.%/*'*3!&'#&3.!'6*3.!

&0.'*)(3!*23.'5+Q!>AI,!eD<-'*23.4f!'/!'!*.3'*43#*!%5*)%#hQ!L(%=%D)#FO![`eUTfO!

US]UR`O!STT\Q!

g]ah!!1Q!,&2)$'O!FQ!1Q!B'#92()O!1Q!DQ!M'.$#3.O!8Q!EQ!P%&2O!;Q!A/2))O!BQ!8)#3)O!3*!'-Q!

1.'#/.3&*'-!2)92R)#*3#/)*+!6%&0/3$!0-*.'/%0#$!6%.!*.3'*43#*!%6!5'*)3#*/!?)*2!/*'93!

1U<RS#T4T!-%&'-)X3$!5.%/*'*3!&'#&3.:!'!5.3-)4)#'.+!.35%.*Q!L(%=%D-O!`_e^fO!^_[Raj!

$)/&0//)%#!^_aR_O!STTSQ!

g]_h!!IQ!DQ!=%-3/XO!FQ!8&;'##%-$Q!H0..3#*!/*'*0/!'#$!60*0.3!5%*3#*)'-!%6!8CAR90)$3$!

6%&0/3$!0-*.'/%0#$!/0.93.+Q!+#81D"#E);%"#&01D!"DO!S]eSfO!^_UR_O!STTaQ!

gaTh!!>Q!7Q!L33.-'93O!BQ!120.%66O!IQ!8Q!;3<.0+#3O!HQ!H2'0//+O!=Q!=Q!$3!-'!C%/3**3Q!

1.'#/.3&*'-!2)92R)#*3#/)*+!6%&0/3$!0-*.'/%0#$!0/)#9!*23!D<-'*23.4!$3()&3!)#!*23!

*.3'*43#*!%6!-%&'-)X3$!5.%/*'*3!&'.&)#%4'Q!L(%=%D-O!`[eSfO!S]^R]O!U___Q!

gaUh!!MQ!N'--'#&)3#O!;Q!7.'5%*#)&2O!tQ!H'*23-)#3'0O!>Q!L'043.*O!IQ!C%X3*Q!1.'#/.3&*'-!

6%&0/3$!0-*.'/%0#$!&%4<)#3$!?)*2!*.'#/0.3*2.'-!.3/3&*)%#!%6!*23!5.%/*'*3!6%.!*23!

*.3'*43#*!%6!-%&'-)X3$!5.%/*'*3!&'#&3.:!63'/)<)-)*+!/*0$+Q!+#L(%=O!U]Ue\!7*!UfO!SS\`R]O!

STT[Q!

gaSh!!EQ!C%0()3.3O!;Q!J+%##3*O!DQ!C'0$.'#*O!HQ!H%-)#R7'#9'0$O!=Q!KQ!H2'53-%#O!CQ!

L%0()3.O!3*!'-Q!8CA!'553'.'#&3!%6!5.%/*'*3!6%--%?)#9!*.'#/.3&*'-!>AI,!'<-'*)%#!%6!

-%&'-)X3$!&'#&3.Q!C@(#L(%=O![Te^fO!S\`R][O!STTUQ!

ga^h!!8Q!x0)##O!=Q!L3#3$3*O!IQ!E$)&)#%O!7Q!8')/%##30(3O!,Q!L3--3.O!@Q!H.3'/4'#O!3*!'-Q!

H'.&)#%4'!%6!*23!H3.()W!,*3.)Q!IAME!\*2!D##0'-!C35%.*!%#!*23!C3/0-*/!%6!

1.3'*43#*!)#!M+#3&%-%9)&'-!H'#&3.Q!&"'#+#P-"1)4%=#J6;')'O!_`eB055-343#*!UfO!B[^R

BUT^O!STT\Q!

ga[h!!7Q!MQ!C%/3Q!B*'93!AALRAND!&'#&3.!%6!*23!&3.()WQ!H1"4)(#+O!_e`fO![T[RU[O!STT^Q!

ga`h!!DQ!@Q!I+-3/O!8Q!8)-%/3()&O!CQ!@%#9O!8Q!HQ!P'('#'92O!8Q!7)#*)-)3O!DQ!B0#O!3*!'-Q!

EW+93#'*)%#!5.3$)&*/!.'$)'*)%#!.3/5%#/3!'#$!/0.()('-!)#!5'*)3#*/!?)*2!&3.()W!&'#&3.Q!

E19!%'/)(#J"4%=O![aeSfO!U[_RU`\O!U__aQ!

ga\h!!1Q!>Q!P#%&V3O!>Q!;Q!@3)*4'##O!>Q!=Q!I3-$4'##O!"Q!B3-X3.O!CQ!7%**3.Q!A#*.'*04%.'-!

5EeSfR43'/0.343#*/!'/!5.3$)&*)(3!'//'+!)#!*23!*.3'*43#*!%6!&'.&)#%4'!%6!*23!

0*3.)#3!&3.()WQ!E19!%'/)(#J"4%=O!`^eSfO!__RUT[O!U___Q!

ga]h!!HQ!DQ!73.3XQ!C'$)'*)%#!*23.'5+!)#!*23!4'#'9343#*!%6!&'#&3.!%6!*23!&3.()WQ!

J"4%=%D-#GR!==!;'%"#:1(5IO!]e^fO!\UR_j!$)/&0//)%#!]TO!]`R\O!U__^Q!

gaah!!8Q!8%..)/O!7Q!=Q!")63-O!=Q!J0O!7Q!@Q!M.)9/<+O!HQ!J3(3#<'&VO!CQ!"Q!B*3(3#/O!3*!'-Q!

73-()&!.'$)'*)%#!?)*2!&%#&0..3#*!&234%*23.'5+!&%45'.3$!?)*2!53-()&!'#$!5'.'R

'%.*)&!.'$)'*)%#!6%.!2)92R.)/V!&3.()&'-!&'#&3.Q!N#C"D=#+#8)9O!^[TeU`fO!UU^]R[^O!

U___Q!

ga_h!!HQ!@Q!@2)*#3+O!@Q!B'0/3O!LQ!FQ!L0#$+O!=Q!>Q!8'-63*'#%O!"Q!NQ!>'##)9'#O!@Q!HQ!

I%?-3.O!=.QO!3*!'-Q!C'#$%4)X3$!&%45'.)/%#!%6!6-0%.%0.'&)-!5-0/!&)/5-'*)#!(3./0/!

2+$.%W+0.3'!'/!'#!'$Z0#&*!*%!.'$)'*)%#!*23.'5+!)#!/*'93!AALRAND!&'.&)#%4'!%6!*23!

&3.()W!?)*2!#39'*)(3!5'.'R'%.*)&!-+452!#%$3/:!'!M+#3&%-%9)&!E#&%-%9+!M.%05!'#$!

B%0*2?3/*!E#&%-%9+!M.%05!/*0$+Q!+#H=!"#J"4%=O!U]e`fO!U^^_R[aO!U___Q!



U`S!

g_Th!!7Q!MQ!C%/3O!LQ!FQ!L0#$+O!"Q!LQ!@'*V)#/O!=Q!1Q!12)953#O!MQ!;3553O!8Q!DQ!8')4'#O!

3*!'-Q!H%#&0..3#*!&)/5-'*)#R<'/3$!.'$)%*23.'5+!'#$!&234%*23.'5+!6%.!-%&'--+!

'$('#&3$!&3.()&'-!&'#&3.Q!N#C"D=#+#8)9O!^[TeU`fO!UU[[R`^O!U___Q!

g_Uh!!>Q!8Q!P3+/O!LQ!FQ!L0#$+O!IQ!LQ!B*324'#O!JQ!AQ!80$3./5'&2O!@Q!"Q!H2'63O!HQ!JQ!

B099/O!^.$O!3*!'-Q!H)/5-'*)#O!.'$)'*)%#O!'#$!'$Z0('#*!2+/*3.3&*%4+!&%45'.3$!?)*2!

.'$)'*)%#!'#$!'$Z0('#*!2+/*3.3&*%4+!6%.!<0-V+!/*'93!AL!&3.()&'-!&'.&)#%4'Q!N#C"D=#

+#8)9O!^[TeU`fO!UU`[R\UO!U___Q!

g_Sh!!@Q!DQ!73*3./O!^.$O!7Q!KQ!J)0O!CQ!=Q!L'..3**O!S#$O!CQ!=Q!B*%&VO!LQ!=Q!8%#VO!=Q!BQ!

L3.3VO!3*!'-Q!H%#&0..3#*!&234%*23.'5+!'#$!53-()&!.'$)'*)%#!*23.'5+!&%45'.3$!?)*2!

53-()&!.'$)'*)%#!*23.'5+!'-%#3!'/!'$Z0('#*!*23.'5+!'6*3.!.'$)&'-!/0.93.+!)#!2)92R.)/V!

3'.-+R/*'93!&'#&3.!%6!*23!&3.()WQ!+#H=!"#J"4%=O!UaeafO!U\T\RU^O!STTTQ!

g_^h!!FQ!;'**'O!DQ!L%/3O!>Q!P'5%%.Q!123.4%.'$)%*23.'5+!)#!*23!4'#'9343#*!%6!

&'.&)#%4'!%6!*23!&3.()W!eAAALf:!'!&%#*.%--3$!&-)#)&'-!/*0$+Q!&"9#8)9#P17O!USUO!\aR]UO!

U_a]Q!

g_[h!!HQ!>%#9R@3)O!IQ!=0#R=)3O!JQ!@3)Q!D!.'#$%4)X3$!*.)'-!%6!2+53.*23.4%R

.'$)%&234%*23.'5+!6%.!0*3.)#3!&3.()W!&'#&3.Q!H/!"#+#H=!"#J"4%=O!S[O!S[_R`UO!U__]Q!

g_`h!!DQ!8Q!@3/*3.4'##O!"Q!JQ!=%#3/O!LQ!HQ!B&234O!"Q!8Q!('#!$3.!B*33#RL'#'/)VO!7Q!

P%53.O!EQ!83--'O!3*!'-Q!I)./*!.3/0-*/!%6!*.)5-3R4%$'-)*+!*.3'*43#*!&%4<)#)#9!

.'$)%*23.'5+O!&234%*23.'5+O!'#$!2+53.*23.4)'!6%.!*23!*.3'*43#*!%6!5'*)3#*/!?)*2!

/*'93!AALO!AAAO!'#$!AND!&3.()&'-!&'.&)#%4'Q!H1"4)(O!UT[e[fO!]\^R]TO!STT`Q!

g_\h!!"Q!JQ!=%#3/O!lQ!N0Z'/V%()&O!EQ!H.'&)0#3/&0O!JQ!CQ!7.%/#)*XO!JQ!>'(.)-3/V+O!DQ!

B3&%.$O!3*!'-Q!A#*3.#'*)%#'-!72'/3!AAA!1.)'-!%6!H234%.'$)%*23.'5+!z!>+53.*23.4)'!

6%.!J%&'--+!D$('#&3$!H3.()W!H'#&3.:!A#*3.)4!,5$'*3!%#!1%W)&)*)3/Q!&"'#+#E19!1'#

J"4%=#K!%=#:/-;O!\_e^O!B055-343#*!UfO!B^_SRB^_^O!STT]Q!

g_]h!!;Q!I'*32)O!=Q!('#!$3.!l33O!DQ!F%*3#<%%4O!MQ!HQ!('#!C2%%#Q!H%45'.)/%#!%6!

A#*.'*04%.!'#$!A#*.'-04)#'-!13453.'*0.3/!;0.)#9!J%&%.39)%#'-!;335!>+53.*23.4)'!

%6!73-()&!104%./Q!B'(1/=)"'/)(#J"5%=O!Ua^e_fO![]_R[a\O!STT]Q!

g_ah!!MQ!B.33#)('/'O!=Q!M3--3.4'##O!LQ!C'0O!=Q!F'$%<#+O!7Q!B&2-'9O!7Q!;306-2'.$O!3*!'-Q!

H-)#)&'-!0/3!%6!*23!2+53.*23.4)'!*.3'*43#*!5-'##)#9!/+/*34!>+53.7-'#!*%!5.3$)&*!

3663&*)(3#3//!'#$!*%W)&)*+Q!&"'#+#E19!1'#J"4%=#K!%=#:/-;O!``eSfO![T]RU_O!STT^Q!

g__h!!;Q!>Q!@)3-233/3#O!7Q!DQ!B4)**O!=Q!>'(34'#O!;Q!I'*32)O!MQ!HQ!N'#!C2%%#O!=Q!N'#!

;3.!l33Q!A#&)$3#&3!%6!'&0*3!53.)523.'-!#30.%*%W)&)*+!'6*3.!$335!.39)%#'-!

2+53.*23.4)'!%6!*23!53-()/Q!&"'#+#,-.)('/)(0!1O!S[e[fO!^\]R]`O!STTaQ!

gUTTh!!;Q!I'*32)O!=Q!('#!$3.!l33O!8Q!$3!L.0)Z#3O!8Q!I.'#&V3#'O!MQ!HQ!('#!C2%%#Q!CIR

5%?3.!'#$!*3453.'*0.3!$'*'!'#'-+/)/!%6![[[!5'*)3#*/!?)*2!5.)4'.+!&3.()&'-!&'#&3.:!

;335!2+53.*23.4)'!0/)#9!*23!B)94'R\T!'55-)&'*%.!)/!.35.%$0&)<-3Q!&"'#+#

,-.)('/)(0!1O!S^eafO!\S^!R!\[^O!STT]Q!

gUTUh!!=Q!M3--3.4'##O!=Q!M%V3O!CQ!I)9)3-O!8Q!@3)2.'0&2O!HQ!>Q!H2%O!NQ!L0$'&2O!3*!'-Q!

B)40-'*)%#!%6!$)663.3#*!'55-)&'*%.!5%/)*)%#/!6%.!*.3'*43#*!%6!'!5.3/'&.'-!*04%0.Q!&"'#

+#,-.)('/)(0!1O!S^eUfO!^]R[]O!STT]Q!

gUTSh!!8Q!l)443.4'##O!=Q!B&2%.&2*O!@Q!D#$.33Q!123%.3*)&'-!'#$!3W53.)43#*'-!

)#(3/*)9'*)%#/!%6!'!#3?-+!$3(3-%53$!)#*.'&'()*'.+!'55-)&'*%.!/+/*34!6%.!*23!

.'$)%*23.4%*23.'5+!%6!9+#'3&%-%9)&'-!*04%0./Q!&"'#+#,-.)('/)(0!1O!_e^fO![\^R]]O!

U__^Q!

gUT^h!!BQ!B2'.4'O!IQ!;Q!7'*3-O!DQ!7Q!B'#$20O!LQ!;Q!M05*'O!FQ!BQ!K'$'(Q!D!7.%/53&*)(3!

C'#$%4)X3$!B*0$+!%6!J%&'-!>+53.*23.4)'!'/!'!B055-343#*!'#$!C'$)%/3#/)*)X3.!)#!



U`^!

*23!1.3'*43#*!%6!H'.&)#%4'!%6!*23!H3.()W!?)*2!C'$)%*23.'5+Q!

C"9%4@(!)'/)(1.-S,-.)('/)(0!1#J"4%=O!`O!U`URU`_O!U_a_Q!

gUT[h!!KQ!>).'V)O!8Q!F'V'Z%O!1Q!1'V3/2)*'O!>Q!H20.3)Q!123!5%/)*)%#!%6!*23!%55%/)*3!6-'*!

'55-)&'*%.!&2'#93/!*23!BDC!'#$!*23.4'-!$)/*.)<0*)%#/!%6!*23!CI!&'5'&)*)(3!

)#*.'&'()*'.+!2+53.*23.4)'Q!&"'#+#,-.)('/)(0!1O!U\e^fO!U_^RST^O!STTTQ!

gUT`h!!PQ!>Q!>+#+#3#Q!L)%52+/)&/!'#$!*3&2#%-%9+!%6!0-*.'/%0#$!2+53.*23.4)'Q!A#:!

M'0*23.)3!8O!3$)*%.Q!83*2%$/!%6!3W*3.#'-!2+53.*23.4)&!23'*)#9Q!L3.-)#:!B5.)#93.R

N3.-'9j!U__TQ!5Q!\URUU`Q!

gUT\h!!;Q!JQ!;3'.$%.66O!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0Q!H%#*.%-!%6!)#*3./*)*)'-!*23.4'-!

&%'90-'*)%#:!&%45'.'*)(3!3('-0'*)%#!%6!4)&.%?'(3!'#$!0-*.'/%0#$!'55-)&'*%./Q!8)9#

:/-;O!SaeUfO!UT[RU]O!STTUQ!

gUT]h!!HQ!=Q!;)3$3.)&2Q!,-*.'/%0#$!'55-)&'*%./!?)*2!)#*39.'*3$!&'*23*3.R&%%-)#9!6%.!

)#*3./*)*)'-!2+53.*23.4)':!*23%.+!'#$!5.3-)4)#'.+!3W53.)43#*/Q!&"'#+#,-.)('/)(0!1O!

USeSfO!S]_R_]j!$)/&0//)%#!S__R^TTO!U__\Q!

gUTah!!PQ!LQ!7'0-+O!HQ!=Q!;)3$3.)&2O!NQ!C)3V3O!;Q!L%0-3+O!=Q!H23#O!@Q!>Q!F'0O!3*!'-Q!

8'9#3*)&!.3/%#'#&3R90)$3$!2)92R)#*3#/)*+!0-*.'/%0#$!'<-'*)%#!%6!*23!5.%/*'*3Q!3%.#

81D"#E);%"#&01D!"DO!U]e^fO!U_`RST]O!STT\Q!

gUT_h!!CQ!H2%5.'O!8Q!L0.*#+VO!8Q!DQ!>')$3.O!8Q!=Q!L.%#/V)--Q!83*2%$!6%.!8CAR90)$3$!

&%#6%.4'-!*23.4'-!*23.'5+!%6!5.%/*'*3!?)*2!5-'#'.!*.'#/0.3*2.'-!0-*.'/%0#$!23'*)#9!

'55-)&'*%./Q!:/-;#8)9#K!%=O!`TeSUfO![_`]R]`O!STT`Q!

gUUTh!!DQ!LQ!C%//O!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0O!>Q!M)--O!;Q!8Q!L%0-3+O!LQ!;'#)3-O!3*!'-Q!

>)92-+!$).3&*)%#'-!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%./!?)*2!.%*'*)%#'-!&%#*.%-!6%.!

8CAR90)$3$!5.%/*'*)&!*23.4'-!*23.'5+Q!:/-;#8)9#K!%=O![_eSfO!Ua_RST[O!STT[Q!

gUUUh!!DQ!LQ!C%//O!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0O!NQ!C)3V3O!CQ!PQ!L0**/O!MQ!B%443.O!3*!'-Q!

H0.()-)#3'.!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%.!6%.!/3-3&*)(3!5.%/*'*3!*23.4'-!

*23.'5+Q!8)9#:/-;O!^Se\fO!U```R\`O!STT`Q!

gUUSh!!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0O!"Q!HQ!L0.$3**3O!AQ!BQ!L0/*'#+O!;Q!JQ!;3'.$%.66O!7Q!CQ!

B*'0663.Q!H%4<)#'*)%#!%6!*.'#/0.3*2.'-!'#$!)#*3./*)*)'-!0-*.'/%0#$!'55-)&'*%./!6%.!

2)92R*3453.'*0.3!5.%/*'*3!*23.4'-!*23.'5+Q!&"'#+#,-.)('/)(0!1O!U\e`fO!^a`R[T^O!

STTTQ!

gUU^h!!HQ!J'6%#O!JQ!P%/X3VO!BQ!H23/#')/O!KQ!123)--3.3O!;Q!H'*2)9#%-Q!I3'/)<)-)*+!%6!'!

*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%.!6%.!&%'90-'*)%#!)#!5.%/*'*3Q!L='(1;%@"9#8)9#

K!%=O!^TeUfO!UU^RSSO!STT[Q!

gUU[h!!@Q!>Q!F'0O!HQ!=Q!;)3$3.)&2O!DQ!LQ!C%//O!PQ!L0**/O!NQ!C)3V3O!;Q!8Q!L%0-3+O!3*!'-Q!

8CAR90)$3$!)#*3./*)*)'-!0-*.'/%0#$!*23.4'-!*23.'5+!%6!*23!5.%/*'*3:!'!63'/)<)-)*+!

/*0$+!)#!*23!&'#)#3!4%$3-Q!8)9#:/-;O!^Se^fO!]^^R[^O!STT`Q!

gUU`h!!@Q!>Q!F'0O!HQ!=Q!;)3$3.)&2O!7Q!CQ!B*'0663.Q!;).3&*)%#'-!5%?3.!$35%/)*)%#!6.%4!

$).3&*R&%05-3$!'#$!&'*23*3.R&%%-3$!)#*3./*)*)'-!0-*.'/%0#$!'55-)&'*%./Q!&"'#+#

,-.)('/)(0!1O!U\eSfO!US_R[[O!STTTQ!

gUU\h!!DQ!8Q!P)#/3+O!HQ!=Q!;)3$3.)&2O!7Q!;Q!1+.30/O!@Q!>Q!F'0O!NQ!C)3V3O!PQ!LQ!7'0-+Q!

80-*)/3&*%.3$!)#*3./*)*)'-!0-*.'/%0#$!'55-)&'*%./!6%.!$+#'4)&!'#90-'.!&%#*.%-!%6!

*23.4'-!*23.'5+Q!8)9#:/-;O!^^e`fO!U^`SR\^O!STT\Q!

gUU]h!!=Q!>Q!@%%**%#O!DQ!LQ!C%//O!HQ!=Q!;)3$3.)&2Q!7.%/*'*3!*23.4'-!*23.'5+!?)*2!2)92!

)#*3#/)*+!*.'#/0.3*2.'-!0-*.'/%0#$:!*23!)45'&*!%6!53-()&!<%#3!23'*)#9!%#!*.3'*43#*!

$3-)(3.+Q!&"'#+#,-.)('/)(0!1O!S^eafO!\T_RSSO!STT]Q!



U`[!

gUUah!!=Q!>Q!@%%**%#O!AQRHQ!=Q!>/0O!HQ!;)3$3.)&2Q!D#!3#$%&3.()&'-!0-*.'/%0#$!'55-)&'*%.!

6%.!)#*39.'*3$!2+53.*23.4)'!'#$!>;C!<.'&2+*23.'5+!)#!*23!*.3'*43#*!%6!-%&'--+!

'$('#&3$!&3.()&'-!&'.&)#%4'Q!8)9#:/-;O!^]eUSfO!STUT!e)#!5.3//fQ!

gUU_h!!=Q!>Q!@%%**%#O!1Q!=0'#9O!=Q!7%0-)%*O!AQRHQ!=Q!>/0O!HQ!;)3$3.)&2Q!D#!)#*.'0*3.)#3!

0-*.'/%0#$!'55-)&'*%.!6%.!*'.93*3$!$3-)(3.+!%6!*23.4'-!*23.'5+!)#!&%#Z0#&*)%#!?)*2!

>;C!<.'&2+*23.'5+!*%!*23!&3.()WQ!:(%4A#B:&CO!]UaUO!UR_O!STT_Q!

gUSTh!!HQ!;)3$3.)&2O!=Q!@%%**%#O!7Q!7.'V'/2O!NQ!B'-9'%#V'.O!1Q!=0'#9O!BQ!B&%**O!3*!'-Q!D!

7)-%*!B*0$+!%6!H'*23*3.RL'/3$!,-*.'/%0#$!>+53.*23.4)'!?)*2!>;C!L.'&2+*23.'5+!

6%.!1.3'*43#*!%6!J%&'--+!D$('#&3$!H'#&3.!%6!*23!7.%/*'*3!'#$!H3.()WQ!A#:!

A#*3.#'*)%#'-!B+45%/)04!%#!123.'530*)&!,-*.'/%0#$j!STUTj!1%V+%O!='5'#j!STUTQ!

gUSUh!!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0O!DQ!LQ!C%//O!7Q!;Q!1+.30/O!PQ!L0**/O!NQ!C)3V3O!3*!'-Q!

H'*23*3.R<'/3$!0-*.'/%0#$!'55-)&'*%./!6%.!/3-3&*)(3!*23.4'-!'<-'*)%#:!5.%9.3//!

*%?'.$/!8CAR90)$3$!'55-)&'*)%#/!)#!5.%/*'*3Q!&"'#+#,-.)('/)(0!1O!STe]fO!]^_R`\O!

STT[Q!

gUSSh!!HQ!=Q!;)3$3.)&2O!"Q!HQ!L0.$3**3Q!1.'#/0.3*2.'-!0-*.'/%0#$!'..'+!6%.!5.%/*'*3!

*23.4'-!*23.'5+:!)#)*)'-!/*0$)3/Q!&CCC#3(1";14'!%";#%"#L='(1;%"!4;>#T)((%)=)4'(!4;#

1"9#T()2@)"4-#H%"'(%=O![^e\fO!UTUURSSO!U__\Q!

gUS^h!!CQ!H2%5.'O!HQ!J09)#<02-O!IQ!BQ!I%/*3.O!8Q!=Q!L.%#/V)--Q!80-*)6.3G03#&+!

0-*.'/%0#$!*.'#/$0&3./!6%.!&%#6%.4'-!)#*3./*)*)'-!*23.4'-!*23.'5+Q!&CCC#3(1";#

L='(1;%"#T)((%)=)4'(#T()2#H%"'(%=O!`Te]fO!aaUR_O!STT^Q!

gUS[h!!IQ!;0&VQ!72+/)&'-!7.%53.*)3/!%6!1)//03:!D!H%45.323#/)(3!C363.3#&3!L%%VQ!

J%#$%#:!D&'$34)&!7.3//!J)4)*3$j!U__TQ!

gUS`h!!PQ!>+#+#3#O!;Q!;3K%0#9Q!13453.'*0.3!3-3('*)%#!'*!40/&-3R<%#3!)#*3.6'&3!

$0.)#9!/&'##3$O!6%&0/3$!0-*.'/%0#$!2+53.*23.4)'Q!&"'#+#,-.)('/)(0!1O![e^fO!S\]R]_O!

U_aaQ!

gUS\h!!FQ!LQ!B4)*2O!=Q!8Q!134V)#O!IQ!B2'5).%O!PQ!>+#+#3#Q!123.4'-!3663&*/!%6!6%&0/3$!

0-*.'/%0#$!3#3.9+!%#!<%#3!*)//03Q!L='(1;%@"9#8)9#K!%=O!S]eUTfO!U[S]R^^O!STTUQ!

gUS]h!!"Q!MQ!8%.%/O!tQ!I'#O!@Q!JQ!B*.'0<3Q!,-*.'/%0#$!5%?3.!$35%/)*)%#!4%$3-!6%.!*23!

&23/*!?'--Q!L='(1;%@"9#8)9#K!%=O!S`eafO!US]`Ra]O!U___Q!

gUSah!!HQ!@Q!H%##%.O!PQ!>+#+#3#Q!7'**3.#/!%6!*23.4'-!$35%/)*)%#!)#!*23!/V0--!$0.)#9!

*.'#/&.'#)'-!6%&0/3$!0-*.'/%0#$!/0.93.+Q!&CCC#3(1";#K!%0)9#C"DO!`UeUTfO!U\_^R

]T\O!STT[Q!

gUS_h!!PQ!>+#+#3#O!IQ!DQ!=%-3/XQ!;34%#/*.'*)%#!%6!5%*3#*)'-!#%#)#('/)(3!0-*.'/%0#$!

<.')#!*23.'5+!*2.%092!'#!)#*'&*!/V0--Q!,-*.'/%0#$!83$!L)%-O!S[eSfO!S]`Ra^O!U__aQ!

gU^Th!!BQ!=Q!10O!PQ!>+#+#3#O!CQ!LQ!C%343.Q!B)40-'*)%#!%6!<)$).3&*)%#'-!0-*.'/%0#$!

2+53.*23.4)'!*.3'*43#*/!%6!#3&V!*04%0./Q!A#*!=!>+53.*23.4)'O!UTe`fO!]T]RSSO!U__[Q!

gU^Uh!!CQ!H'*'#3O!DQ!L3&VO!KQ!A#<'.O!1Q!C'<)#O!FQ!B2'</2)#O!BQ!>3#9/*O!3*!'-Q!8CR

90)$3$!6%&0/3$!0-*.'/%0#$!/0.93.+!e8C9I,Bf!6%.!*23!5'--)'*)%#!%6!5')#!)#!5'*)3#*/!

?)*2!<%#3!43*'/*'/3/RR5.3-)4)#'.+!&-)#)&'-!3W53.)3#&3Q!D##!E#&%-O!STT\Q!

gU^Sh!!CQ!H2%5.'O!FQ!L'V3.O!NQ!H2%+O!DQ!L%+3/O!PQ!1'#9O!BQ!D550O!3*!'-Q!1'.93*3$!

*.3'*43#*!%6!-%&'-)X3$!.39)%#/!?)*2)#!*23!5.%/*'*3!9-'#$!0/)#9!8CAR90)$3$!

*.'#/0.3*2.'-!0-*.'/%0#$!*23.'5+!

e2**5:YY&$/Q)/4.4Q%.9Y5.%*3&*3$YT]7.3/3#*'*)%#/YTU`afQ!A#:!7.%&Q!A#*-Q!B%&Q!8'9Q!

C3/%#Q!83$Q!U`j!STT]:!5Q!U`aQ!



U``!

gU^^h!!DQ!LQ!C%//O!HQ!=Q!;)3$3.)&2O!@Q!>Q!F'0O!7Q!;Q!1+.30/O!>Q!M)--O!;Q!L%0-3+O!3*!'-Q!

L)%*23.4'-!4%$3-)#9!%6!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%./!6%.!8CR90)$3$!5.%/*'*3!

*23.4'-!*23.'5+Q!7.%&Q!B7A"O!`\_aO!SSTR]O!STT`Q!

gU^[h!!HQ!M)#3/*3*O!HQ!8'-3*O!DQ!H%23#O!IQ!J'6'+O!HQ!H'..)3Q!A45'&*!%6!*)//03/!

23*3.%93#3)*)3/!%#!4%#)*%.!0#)*/!&'-&0-'*)%#!'#$!AHC,!$%/3!5%)#*:!D#'-+/)/!%6!^T!

&'/3/!%6!5.%/*'*3!&'#&3.!*.3'*3$!?)*2!UaR8N!52%*%#/!'6*3.!*2.33R$)43#/)%#'-!

5-'##)#9Q!A#*!=!C'$)'*!E#&%-!L)%-!72+/O![aeSfO!`S_R`^[O!STTTQ!

gU^`h!!DQ!>3#$3./%#O!CQ!@Q!J')#9O!BQ!"Q!J'#9-3+Q!A$3#*)6)&'*)%#!%6!50<)&!'.&2!

)#*3.63.3#&3!)#!5.%/*'*3!<.'&2+*23.'5+:!/)45-)6+)#9!*23!*.'#/.3&*'-!0-*.'/%0#$!

*3&2#)G03Q!L.'&2+*23.'5+O!Se[fO!S[TR`O!STT^Q!

gU^\h!!=Q!MQ!B*.'#9O!;Q!=Q!C0<3#/O!CQ!DQ!L.'/'&&2)%O!KQ!K0O!"Q!8Q!83//)#9Q!C3'-R*)43!

,B!(3./0/!H1!$3*3.4)#'*)%#!%6!50<)&!'.&2!)#*3.63.3#&3!6%.!<.'&2+*23.'5+Q!

C'$)%-%9+O!SU_eSfO!^a]R^_^O!STTUQ!

gU^]h!!8Q!('#>3.VO!DQ!L.0&3O!DQ!7Q!MQ!P.%3/O!1Q!B2%04'#O!DQ!1%0?O!=Q!NQ!J3<3/G03Q!

x0'#*)6)&'*)%#!%6!%.9'#!4%*)%#!$0.)#9!&%#6%.4'-!.'$)%*23.'5+!%6!*23!5.%/*'*3!<+!

*2.33!$)43#/)%#'-!)4'93!.39)/*.'*)%#Q!A#*!=!C'$)'*!E#&%-!L)%-!72+/O!^^e`fO!U^UUR

U^STO!U__`Q!

gU^ah!!;Q!BQ!B2)44O!PQ!>Q!>+#+#3#O!;Q!7Q!D#2'-*O!CQ!LQ!C%343.O!=Q!CQ!H'//'$+Q!

B&'##3$!6%&0//3$!0-*.'/%0#$!2+53.*23.4)':!)#)*)'-!&-)#)&'-!.3/0-*/Q!A#*!=!C'$)'*!

E#&%-!L)%-!72+/O!U`e`fO!UST^RaO!U_aaQ!

gU^_h!!7Q!8Q!H%..+O!LQ!L'.-%9)3O!"Q!=Q!1)-&23#O!"Q!7Q!D.4%0.Q!,-*.'/%0#$R)#$0&3$!

2+53.*23.4)'!6%.!*23!*.3'*43#*!%6!204'#!/053.6)&)'-!*04%./Q!A#*!=!C'$)'*!E#&%-!L)%-!

72+/O!ae]fO!USS`R_O!U_aSQ!

gU[Th!!7Q!;Q!1+.30/O!HQ!=Q!;)3$3.)&2Q!123%.3*)&'-!4%$3-!%6!)#*3.#'--+!&%%-3$!)#*3./*)*)'-!

0-*.'/%0#$!'55-)&'*%./!6%.!*23.4'-!*23.'5+Q!72+/!83$!L)%-O![]e]fO!UT]^Ra_O!STTSQ!

gU[Uh!!>Q!73##3/Q!D#'-+/)/!%6!1)//03!'#$!D.*3.)'-!L-%%$!13453.'*0.3/!)#!*23!C3/*)#9!

>04'#!I%.3'.4Q!=!D55-!72+/)%-O!UeSfO!_^RUSSO!U_[aQ!

gU[Sh!!PQ!LQ!E&23-*.33O!JQ!DQ!I.)XX3--Q!B%0#$!I)3-$!H'-&0-'*)%#!6%.!C3&*'#90-'.!B%0.&3/Q!

A"""!1.'#/!,-*.'/%#!I3..%3-3&*.!I.3G!H%#*.%-O!^\eSfO!S[SRS[aO!U_a_Q!

gU[^h!!BQ!DQ!B'5'.3*%O!@Q!HQ!;3?3+Q!123.4'-!;%/3!;3*3.4)#'*)%#!)#!H'#&3.R123.'5+Q!

A#*!=!C'$)'*!E#&%-!L)%-!72+/O!UTe\fO!]a]RaTTO!U_a[Q!

gU[[h!!BQ!JQ!L.%?#O!=Q!@Q!>0#*O!CQ!7Q!>)--Q!;)663.3#*)'-!123.4'-!B3#/)*)()*+!%6!104%.!

'#$!F%.4'-!1)//03!8)&.%('/&0-'.!C3/5%#/3!;0.)#9!>+53.*23.4)'Q!A#*!=!

>+53.*23.4)'O!ae[fO!`TUR`U[O!U__SQ!

gU[`h!!>Q!J+#9O!EQ!CQ!8%#93O!7Q!=Q!L%2-3.O!"Q!PQ!C%6/*'$Q!C3-'*)%#/2)5/!<3*?33#!

*23.4'-!$%/3!'#$!23'*R)#$0&3$!*)//03!'#$!('/&0-'.!$'4'93!'6*3.!*23.4%.'$)%*23.'5+!

%6!-%&'--+!'$('#&3$!<.3'/*!&'.&)#%4'Q!A#*!=!>+53.*23.4)'O!]e^fO![T^RU`O!U__UQ!

gU[\h!!HQ!DQ!;'4)'#%0O!FQ!1Q!B'#92()O!IQ!=Q!I.+O!CQ!8''//R8%.3#%Q!;353#$3#&3!%6!

0-*.'/%#)&!'**3#0'*)%#!'#$!'</%.5*)%#!)#!$%9!/%6*!*)//03/!%#!*3453.'*0.3!'#$!*23.4'-!

$%/3Q!=!D&%0/*!B%&!D4O!UTSeUfO!\SaR^[O!U__]Q!

gU[]h!!8Q!CQ!M3.*#3.O!LQ!HQ!@)-/%#O!8Q!;Q!B23.'.Q!,-*.'/%0#$!5.%53.*)3/!%6!-)(3.!*)//03!

$0.)#9!23'*)#9Q!,-*.'/%0#$!83$!L)%-O!S^e_fO!U^_`R[T^O!U__]Q!

gU[ah!!CQ!JQ!H-'.V3O!FQ!JQ!L0/2O!MQ!CQ!13.!>''.Q!123!&2'#93/!)#!'&%0/*)&!'**3#0'*)%#!

$03!*%!)#!()*.%!23'*)#9Q!,-*.'/%0#$!83$!L)%-O!S_eUfO!US]R^`O!STT^Q!



U`\!

gU[_h!!DQ!"Q!@%.*2)#9*%#O!=Q!1.'&2*3#<3.9O!8Q!;Q!B23.'.Q!,-*.'/%0#$!5.%53.*)3/!%6!

204'#!5.%/*'*3!*)//03!$0.)#9!23'*)#9Q!,-*.'/%0#$!83$!L)%-O!SaeUTfO!U^UURU^UaO!

STTSQ!

gU`Th!!7Q!;Q!1+.30/O!HQ!;)3$3.)&2Q!1?%R$)43#/)%#'-!'&%0/*)&!'**3#0'*)%#!4'55)#9!%6!

2)92R*3453.'*0.3!)#*3./*)*)'-!0-*.'/%0#$!-3/)%#/Q!72+/!83$!L)%-O![_e[fO!`^^R[\O!

STT[Q!

gU`Uh!!lQ!J)0O!BQ!8Q!J%<%O!BQ!>0452.)3/O!HQ!>%.V'#O!BQ!DQ!B%-'XX%O!DQ!,Q!>)#3/R

73.'-*'O!3*!'-Q!C'$)%6.3G03#&+!*04%.!'<-'*)%#:!)#/)92*!)#*%!)45.%(3$!366)&'&+!0/)#9!

&%450*3.!4%$3-)#9Q!D=C!D4!=!C%3#*93#%-O!Ua[e[fO!U^[]R`SO!STT`Q!

gU`Sh!!BQ!L)+)V-)O!8Q!IQ!8%$3/*O!CQ!1'..Q!83'/0.343#*/!%6!*23.4'-!5.%53.*)3/!6%.!204'#!

634%.'Q!=!L)%43$!8'*3.!C3/O!STe_fO!U^^`R[`O!U_a\Q!

gU`^h!!@Q!JQ!J)#O!HQ!1Q!J)'02O!KQ!KQ!H23#O!>Q!HQ!J)0O!8Q!=Q!B2)32Q!123%.3*)&'-!/*0$+!%6!

*3453.'*0.3!3-3('*)%#!'*!40/&-3Y<%#3!)#*3.6'&3!$0.)#9!0-*.'/%0#$!2+53.*23.4)'Q!

83$!72+/O!S]e`fO!UU^UR[TO!STTTQ!

gU`[h!!"Q!MQ!8%.%/O!@Q!JQ!B*.'0<3O!CQ!=Q!8+3./%#O!tQ!I'#Q!123!)45'&*!%6!0-*.'/%#)&!

5'.'43*3./!%#!&23/*!?'--!2+53.*23.4)'Q!A#*!=!>+53.*23.4)'O!U\e\fO!`S^R^aO!STTTQ!

gU``h!!MQ!1Q!H-343#*O!7Q!=Q!@2)*3O!PQ!>+#+#3#Q!"#2'#&3$!0-*.'/%0#$!*.'#/4)//)%#!

*2.%092!*23!204'#!/V0--!0/)#9!/23'.!4%$3!&%#(3./)%#Q!=!D&%0/*!B%&!D4O!UU`e^fO!

U^`\R\[O!STT[Q!

gU`\h!!1Q!;Q!8'/*O!JQ!8Q!>)#V3-4'#O!JQ!DQ!83*-'+O!8Q!=Q!E..O!CQ!HQ!@''9Q!B)40-'*)%#!

%6!0-*.'/%#)&!50-/3!5.%5'9'*)%#O!$)/*%.*)%#O!'#$!'**3#0'*)%#!)#!*23!204'#!&23/*!?'--Q!

=!D&%0/*!B%&!D4O!UT\e\fO!^\\`R]]O!U___Q!

gU`]h!!7Q!=Q!@2)*3O!MQ!1Q!H-343#*O!PQ!>+#+#3#Q!J%#9)*0$)#'-!'#$!/23'.!4%$3!

0-*.'/%0#$!5.%5'9'*)%#!)#!204'#!/V0--!<%#3Q!,-*.'/%0#$!83$!L)%-O!^Se]fO!UTa`R_\O!

STT\Q!

gU`ah!!BQ!DQ!M%//O!CQ!JQ!=%2#/*%#O!IQ!;0##Q!H%45.323#/)(3!&%45)-'*)%#!%6!345).)&'-!

0-*.'/%#)&!5.%53.*)3/!%6!4'44'-)'#!*)//03/Q!=%0.#'-!%6!D&%0/*)&'-!B%&)3*+!%6!

D43.)&'O!\[eSfO![S^R[`]O!U_]aQ!

gU`_h!!BQ!=Q!M.'2'4O!JQ!H23#O!8Q!J3)*&2O!CQ!;Q!73*3./O!8Q!=Q!L.%#/V)--O!IQ!BQ!I%/*3.O!3*!

'-Q!x0'#*)6+)#9!*)//03!$'4'93!$03!*%!6%&0/3$!0-*.'/%0#$!23'*)#9!%</3.(3$!<+!8CAQ!

8'9#!C3/%#!83$O![UeSfO!^SURaO!U___Q!

gU\Th!!KQ!KQ!H23#O!@Q!JQ!J)#O!>Q!JQ!J)%0O!=Q!KQ!K3#O!8Q!=Q!B2)32Q!B3-6R*0#)#9!60XX+!

-%9)&!&%#*.%-!6%.!0-*.'/%0#$!2+53.*23.4)'!?)*2!.363.3#&3!*3453.'*0.3!<'/3$!%#!

%<Z3&*)(3!60#&*)%#/Q!83$!72+/O!S\e`fO!aS`R^^O!U___Q!

gU\Uh!!CQ!H2%5.'O!HQ!J09)#<02-O!DQ!=Q!@3+4%0*2O!IQ!BQ!I%/*3.O!8Q!=Q!L.%#/V)--Q!

A#*3./*)*)'-!0-*.'/%0#$!23'*)#9!'55-)&'*%.!6%.!8CR90)$3$!*23.4'-!*23.'5+Q!72+/!83$!

L)%-O![\eUSfO!^U^^R[`O!STTUQ!

gU\Sh!!>Q!JQ!J)0O!KQ!KQ!H23#O!=Q!KQ!K3#O!@Q!JQ!J)#Q!7)-%*!5%)#*!*3453.'*0.3!.390-'*)%#!

6%.!*23.4'-!-3/)%#!&%#*.%-!$0.)#9!0-*.'/%0#$!*23.4'-!*23.'5+Q!83$!L)%-!"#9!

H%450*O![SeSfO!U]aRaaO!STT[Q!

gU\^h!!CQ!H2%5.'O!=Q!@'&2/40*2O!8Q!L0.*#+VO!8Q!DQ!>')$3.O!8Q!=Q!L.%#/V)--Q!D#'-+/)/!

%6!6'&*%./!)45%.*'#*!6%.!*.'#/0.3*2.'-!0-*.'/%0#$!5.%/*'*3!23'*)#9!0/)#9!8C!

*3453.'*0.3!633$<'&VQ!72+/!83$!L)%-O!`Ue[fO!aS]R[[O!STT\Q!

gU\[h!!LQ!KQ!J0O!@Q!JQ!J)#O!KQ!KQ!H23#O!CQ!BQ!K'#9O!1Q!BQ!P0%O!HQ!KQ!@'#9Q!D!

40-*)6.3G03#&+!$.)()#9!/+/*34!6%.!0-*.'/%0#$!2+53.*23.4)'Q!A"""!"#9!83$!L)%-!

8'9O!Uae`fO!UT\RUUO!U___Q!



U`]!

gU\`h!!=Q!;Q!>'X-3O!HQ!=Q!;)3$3.)&2O!8Q!P'#9'/#)34)O!CQ!"Q!7.)&3O!JQ!"Q!E-//%#O!CQ!=Q!

B*'66%.$Q!8CAR90)$3$!*23.4'-!*23.'5+!%6!*.'#/5-'#*3$!*04%./!)#!*23!&'#)#3!5.%/*'*3!

0/)#9!'!$).3&*)%#'-!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%.Q!=!8'9#!C3/%#!A4'9)#9O!

U`e[fO![T_RU]O!STTSQ!

gU\\h!!HQ!MQ!F3-/%#O!"Q!HQ!P.)/2#'#O!=Q!CQ!F366Q!H%#/)$3.'*)%#!%6!52+/)&'-!5'.'43*3./!*%!

5.3$)&*!*23.4'-!#3&.%/)/!)#!'&.+-)&!&343#*!)45-'#*/!'*!*23!/)*3!%6!9)'#*!&3--!*04%./!%6!

<%#3Q!83$!72+/O!U^e[fO![\SRaO!U_a\Q!

gU\]h!!=Q!J0#$/V%9Q!>3'*!'#$!<%#3!*)//03Q!D#!3W53.)43#*'-!)#(3/*)9'*)%#!%6!*23!*23.4'-!

5.%53.*)3/!%6!<%#3!'#$!*2.3/2%-$!-3(3-/!6%.!*23.4'-!)#Z0.+Q!B&'#$!=!7-'/*!C3&%#/*.!

B0.9O!_O!URaTO!U_]SQ!

gU\ah!!@Q!L%#6)3-$O!HQ!>Q!J)Q!123!*3453.'*0.3!$353#$3#&3!%6!*23!$36%.4'*)%#!%6!<%#3Q!

=!L)%43&2O!Ue[fO!^S^R^S_O!U_\aQ!

gU\_h!!CQ!DQ!".)V//%#O!1Q!D-<.3V*//%#Q!123!3663&*!%6!23'*!%#!<%#3!.393#3.'*)%#:!'#!

3W53.)43#*'-!/*0$+!)#!*23!.'<<)*!0/)#9!*23!<%#3!9.%?*2!&2'4<3.Q!=!E.'-!8'W)--%6'&!

B0.9O![SeUUfO!]T`RUUO!U_a[Q!

gU]Th!!BQ!@)--34/O!tQ!H23#O!>Q!P%**V'45O!MQ!>)#$.)&V/O!@Q!>'(3.V'45O!LQ!C%*4'#O!3*!

'-Q!13453.'*0.3R&%#*.%--3$!.'$)%6.3G03#&+!&'*23*3.!'<-'*)%#!%6!4'#)63/*!'&&3//%.+!

5'*2?'+/Q!"0.!>3'.*!=O!U]e^fO![[`R`SO!U__\Q!

gU]Uh!!=Q!=Q!J'#9<3.9O!>Q!H'-V)#/O!CQ!3-RD*'//)O!8Q!L%.9'#3--)O!DQ!J3%#O!BQ!=Q!

P'-<6-3)/&2O!3*!'-Q!13453.'*0.3!4%#)*%.)#9!$0.)#9!.'$)%6.3G03#&+!&'*23*3.!'<-'*)%#!

%6!'&&3//%.+!5'*2?'+/Q!H).&0-'*)%#O!a\e`fO!U[\_R][O!U__SQ!

gU]Sh!!@Q!@Q!8%#'6%O!BQ!MQ!"-)'//%#Q!B&)'*)&!#3.(3!60#&*)%#!6%--%?)#9!2)#$-)4<!

*23.4'-!)#Z0.+Q!=!B0.9!C3/O![^e[fO!^[[R`TO!U_a]Q!

gU]^h!!CQ!=Q!8&M%092O!8Q!JQ!P3//-3.O!"Q!BQ!"<<)#)O!HQ!DQ!H')#Q!1.3'*43#*!5-'##)#9!6%.!

2+53.*23.4)'!?)*2!0-*.'/%0#$!52'/3$!'..'+/Q!A"""!1.'#/!,-*.'/%#!I3..%3-3&*.!I.3G!

H%#*.%-O![^e\fO!UT][RUTa[O!U__\Q!

gU][h!!"Q!MQ!8%.%/O!7Q!F%('VO!@Q!JQ!B*.'0<3O!7Q!P%--0.)O!;Q!DQ!K'<-%#/V)+O!CQ!=Q!

8+3./%#Q!123.4'-!&%#*.)<0*)%#!%6!&%45'&*!<%#3!*%!)#*3.(3#)#9!*)//03R-)V3!43$)'!

3W5%/3$!*%!5-'#'.!0-*.'/%0#$Q!72+/!83$!L)%-O![_e\fO!a\_Ra\O!STT[Q!

gU]`h!!=Q!=Q!J'93#$)ZVQ!>+53.*23.4)'!*.3'*43#*!5-'##)#9Q!72+/!83$!L)%-O![`e`fO!C\UR]\O!

STTTQ!

gU]\h!!HQ!=Q!;)3$3.)&2O!PQ!>+#+#3#Q!A#$0&*)%#!%6!2+53.*23.4)'!0/)#9!'#!)#*.'&'()*'.+!

40-*)3-343#*!0-*.'/%#)&!'55-)&'*%.Q!A"""!1.'#/!L)%43$!"#9O!^\e[fO![^SRaO!U_a_Q!

gU]]h!!1Q!DQ!B)$$)G)O!8Q!8)%$%(#)VO!CQ!DQ!83+3.O!=Q!E{L.)3#O!@)--)'4!;Q!A#!()(%!

0-*.'/%#%9.'52)&!3W5%/)43*.+:!>04'#!*)//03R/53&)6)&!'**3#0'*)%#!&%366)&)3#*/!)#!*23!

9+#3&%-%9)&!3W'4)#'*)%#O!OQ!D4!=!E</*3*!M+#3&%-O!UaTe[fO!a\\Ra][O!U___Q!

gU]ah!!=Q!E-/.0$O!LQ!I.)<3.9O!8Q!D2-9.3#O!LQ!CQ!73.//%#Q!123.4'-!&%#$0&*)()*+!%6!0*3.)#3!

*)//03!)#!()*.%Q!72+/!83$!L)%-O![^eafO!S^_]R[T\O!U__aQ!

gU]_h!!BQ!DQ!L'-$?)#O!DQ!73-4'#O!=Q!JQ!L3.*Q!D!23'*!*.'#/63.!4%$3-!%6!*23.4'-!<'--%%#!

3#$%43*.)'-!'<-'*)%#Q!D##!L)%43$!"#9O!S_eUUfO!UTT_RUaO!STTUQ!

gUaTh!!>Q!J+#9O!DQ!EQ!N%..3#O!PQ!B0#$6%.O!AQ!1'V/$'-O!>Q!>Q!J)3#O!EQ!P''-20/O!3*!'-Q!

A#*.'R!'#$!)#*3.*04%.!23*3.%93#3)*+!)#!<-%%$!53.60/)%#!%6!204'#!&3.()&'-!&'#&3.!

<36%.3!*.3'*43#*!'#$!'6*3.!.'$)%*23.'5+Q!A#*!=!H'#&3.O!_\e^fO!UaSR_TO!STTUQ!

gUaUh!!@Q!JQ!J)#O!CQ!LQ!C%343.O!PQ!>+#+#3#Q!123%.3*)&'-!'#$!3W53.)43#*'-!3('-0'*)%#!

%6!'!*3453.'*0.3!&%#*.%--3.!6%.!/&'##3$!6%&0/3$!0-*.'/%0#$!2+53.*23.4)'Q!83$!

72+/O!U]e[fO!\U`RS`O!U__TQ!



U`a!

gUaSh!!7Q!"Q!L-%%46)3-$O!@Q!=Q!J%O!7Q!DQ!J3?)#Q!"W53.)43#*'-!/*0$+!%6!*23!'&%0/*)&'-!

5.%53.*)3/!%6!5%-+43./!0*)-)X3$!*%!&%#/*.0&*!7N;I!0-*.'/%#)&!*.'#/$0&3./!'#$!*23!

'&%0/*%R3-3&*.)&!5.%53.*)3/!%6!7N;I!'#$!7eN;IY1.I"f!6)-4/Q!A"""!1.'#/!,-*.'/%#!

I3..%3-3&*.!I.3G!H%#*.%-O![]e\fO!U^_]R[T`O!STTTQ!

gUa^h!!LQ!FQ!>0#9O!DQ!M%-$/*3)#Q!D&%0/*)&!7'.'43*3./!%6!H%443.&)'-!7-'/*)&/Q!A"""!

1.'#/!B%#)&/!,-*.'/%#O!^Te[fO!S[_RS`[O!U_a^Q!

gUa[h!!=Q!IQ!M03//O!=Q!BQ!H'45<3--Q!D&%0/*)&!5.%53.*)3/!%6!/%43!<)%&%45'*)<-3!5%-+43./!

'*!<%$+!*3453.'*0.3Q!,-*.'/%0#$!83$!L)%-O!SUeSfO!S]^R]O!U__`Q!

gUa`h!!MQ!@Q!HQ!'Q!JQ!P'+3O!1Q>Q!1'<-3/!%6!52+/)&'-!'#$!&234)&'-!&%#/*'#*/Q!U\!3$Q!

J%#$%#:!J%#94'#j!U__`Q!

gUa\h!!BQ!CQ!;'()$/%#O!8Q!;Q!B23.'.Q!123%.3*)&'-!4%$3--)#9O!3W53.)43#*'-!/*0$)3/!'#$!

&-)#)&'-!/)40-'*)%#/!%6!0.3*2.'-!&%%-)#9!&'*23*3./!6%.!0/3!$0.)#9!5.%/*'*3!*23.4'-!

*23.'5+Q!72+/!83$!L)%-O![ae\fO!]S_R[[O!STT^Q!

gUa]h!!DQ!LQ!C%//Q!123!$3/)9#!'#$!3('-0'*)%#!%6!*.'#/0.3*2.'-!0-*.'/%0#$!'55-)&'*%./!6%.!

5.3&)/3!8CR90)$3$!5.%/*'*3!'<-'*)%#:!,#)(3./)*+!%6!H'-)6%.#)'O!B'#!I.'#&)/&%!?)*2!

*23!,#)(3./)*+!%6!H'-)6%.#)'O!L3.V3-3+j!STT`Q!

gUaah!!=Q!@Q!>'#$O!;Q!8'&2)#O!HQ!HQ!N3.#%#O!=Q!LQ!@2'-3+Q!D#'-+/)/!%6!*23.4'-!

5'.'43*3./!%<*')#3$!$0.)#9!52'/3!AAA!*.)'-/!%6!2+53.*23.4)'!'/!'#!'$Z0#&*!*%!

.'$)%*23.'5+!)#!*23!*.3'*43#*!%6!<.3'/*!&'.&)#%4'Q!A#*!=!>+53.*23.4)'O!U^e[fO!^[^R

\[O!U__]Q!

gUa_h!!7Q!@0/*O!>Q!B*'2-O!PQ!;)3&V4'##O!BQ!B&23--3.O!=Q!J%663-O!>Q!C)3//O!3*!'-Q!J%&'-!

2+53.*23.4)'!%6!FSYF^!&3.()&'-!-+452!#%$3!43*'/*'/3/:!&%..3-'*)%#%6!

*3&2#)&'-Y*23.4'-!5'.'43*3./!'#$!.3/5%#/3Q!A#*!=!C'$)'*!E#&%-!L)%-!72+/O!^[e^fO!

\^`R[\O!U__\Q!

gU_Th!!HQ!@Q!B%#9Q!"663&*!%6!-%&'-!2+53.*23.4)'!%#!<-%%$!6-%?!'#$!4)&.%3#().%#43#*:!

'!.3()3?Q!H'#&3.!C3/O![[eUT!B055-fO![]SU/R[]^T/O!U_a[Q!

gU_Uh!!lQ!N0Z'/V%()&O!=Q!8Q!7%0-/%#O!DQ!DQ!M'/V)#O!;Q!"Q!12.'--O!CQ!JQ!7'93O!>Q!HQ!

H2'.-3/O!3*!'-Q!13453.'*0.3R$353#$3#*!&2'#93/!)#!52+/)%-%9)&!5'.'43*3./!%6!

/5%#*'#3%0/!&'#)#3!/%6*!*)//03!/'.&%4'/!'6*3.!&%4<)#3$!.'$)%*23.'5+!'#$!

2+53.*23.4)'!*.3'*43#*Q!A#*!=!C'$)'*!E#&%-!L)%-!72+/O![\eUfO!U]_Ra`O!STTTQ!

gU_Sh!!tQ!B0#O!JQ!t)#9O!HQ!HQ!J)#9O!MQ!HQ!J)Q!123!3663&*!%6!4)-$!*3453.'*0.3!

2+53.*23.4)'!%#!*04%0.!2+5%W)'!'#$!<-%%$!53.60/)%#:!.3-3('#&3!6%.!.'$)%*23.'5+O!

('/&0-'.!*'.93*)#9!'#$!)4'9)#9Q!A#*!=!>+53.*23.4)'O!S\e^fO!SS[R^UO!STUTQ!

gU_^h!!8Q!N'#!N0-53#O!DQ!DQ!;3!J330?O!LQ!@Q!C''+4'V3./O!CQ!=Q!N'#!8%%./3-''.O!7Q!

>%64'#O!=Q!=Q!J'93#$)ZVO!3*!'-Q!C'$)%*23.'5+!'#$!2+53.*23.4)'!)#!*23!*.3'*43#*!%6!

5'*)3#*/!?)*2!-%&'--+!'$('#&3$!5.%/*'*3!&'#&3.:!5.3-)4)#'.+!.3/0-*/Q!L=,!A#*O!_^eUfO!

^\R[UO!STT[Q!

gU_[h!!;Q!I'*32)O!=Q!('#!$3.!l33O!"Q!('#!$3.!@'-O!@Q!FQ!N'#!@)3.)#93#O!MQ!HQ!N'#!

C2%%#Q!13453.'*0.3!$'*'!'#'-+/)/!6%.!SS!5'*)3#*/!?)*2!'$('#&3$!&3.()&'-!&'.&)#%4'!

*.3'*3$!)#!C%**3.$'4!0/)#9!.'$)%*23.'5+O!2+53.*23.4)'!'#$!&234%*23.'5+:!'!

.363.3#&3!5%)#*!)/!#33$3$Q!A#*!=!>+53.*23.4)'O!SSe[fO!^`^R\^O!STT\Q!

gU_`h!!;Q!BQ!B2)44O!=Q!8Q!P)**3-/%#O!=Q!CQ!E-3/%#O!BQ!DQ!D.)/*)X'<'-O!JQ!HQ!L'.-%?O!1Q!HQ!

H3*'/Q!A#*3./*)*)'-!*23.4%.'$)%*23.'5+:!*23.4'-!$%/)43*.+!'#$!&-)#)&'-!.3/0-*/Q!A#*!=!

C'$)'*!E#&%-!L)%-!72+/O!UaeSfO!^a^R]O!U__TQ!



U`_!

gU_\h!!=Q!B&2%.&2*O!BQ!8>O!8Q!l)443.4'##Q!123.4%.'$)%*23.'5+!%6!0*3.)#3!&'.&)#%4'Q!

A#:!8>!BO!7!IO!N3.#%#!HO!3$)*%./Q!123.4%.'$)%*23.'5+!'#$!123.4%&234%*23.'5+Q!

L3.-)#:!B5.)#93.RN3.-'9j!U__\Q!

gU_]h!!IQ!M)<</Q!123.4%.'$)%*23.'5+!6%.!93#)*%0.)#'.+!'#$!9+#3&%-%9)&'-!*04%./Q!A#:!

8>!BO!7!IO!N3.#%#!HO!3$)*%./Q!123.4%.'$)%*23.'5+!'#$!123.4%&234%*23.'5+Q!

L3.-)#:!B5.)#93.RN3.-'9j!U__\Q!

gU_ah!!tQ!H23#O!HQ!=Q!;)3$3.)&2O!=Q!>Q!@%%**%#O!=Q!7%0-)%*O!AQ!HQ!>/0Q!E5*)4)/'*)%#R

<'/3$!*23.4'-!*.3'*43#*!5-'##)#9!6%.!&'*23*3.R<'/3$!0-*.'/%0#$!2+53.*23.4)'Q!A#*!=!

>+53.*23.4)'O!S\eUfO!^_R``O!STUTQ!

gU__h!!@Q!>Q!F'0O!HQ!=Q!;)3$3.)&2O!CQ!B20Q!I3'/)<)-)*+!%6!0/)#9!)#*3./*)*)'-!0-*.'/%0#$!6%.!

)#*.'$)/&'-!*23.4'-!*23.'5+:!'!/*0$+!)#!204'#!&'$'(3.!-04<'.!$)/&/Q!72+/!83$!L)%-O!

`TeUSfO!SaT]RSUO!STT`Q!

gSTTh!!;Q!1Q!1%45V)#/O!CQ!N'#$3.<+O!BQ!DQ!P-3)#O!@Q!DQ!L3&V4'#O!CQ!DQ!B*33(3/O!;Q!

8Q!I.+3O!3*!'-Q!13453.'*0.3R$353#$3#*!(3./0/!&%#/*'#*R.'*3!<-%%$!53.60/)%#!

4%$3--)#9!)#!63..%4'9#3*)&!*23.4%/33$!2+53.*23.4)':!.3/0-*/!?)*2!'!4%$3-!%6!*23!

204'#!5.%/*'*3Q!A#*!=!>+53.*23.4)'O!UTe[fO!`U]R^\O!U__[Q!

gSTUh!!7Q!N'053-O!IQ!P'--)#%?/V)O!7Q!EV0#)366Q!L-%%$!6-%?O!%W+93#!'#$!#0*.)3#*!/055-+O!

'#$!43*'<%-)&!4)&.%3#().%#43#*!%6!204'#!*04%./:!'!.3()3?Q!H'#&3.!C3/O![_eS^fO!

\[[_R\`O!U_a_Q!

gSTSh!!HQ!DQ!N'#!$3#!L3.9O!=Q!LQ!N'#!$3!P'43.O!DQ!DQ!;3!J330?O!HQ!CQ!=30V3#/O!LQ!@Q!

C''+4'V3./O!8Q!('#!N0-53#O!3*!'-Q!1%?'.$/!5'*)3#*!/53&)6)&!*23.4'-!4%$3--)#9!%6!

*23!5.%/*'*3Q!72+/!83$!L)%-O!`Ue[fO!aT_RS`O!STT\Q!

gST^h!!HQ!@Q!B%#9O!DQ!J%V/2)#'O!=Q!MQ!C233O!8Q!7'**3#O!BQ!>Q!J3()**Q!A45-)&'*)%#!%6!

<-%%$!6-%?!)#!2+53.*23.4)&!*.3'*43#*!%6!*04%./Q!A"""!1.'#/!L)%43$!"#9O!^UeUfO!_R

U\O!U_a[Q!

gST[h!!PQ!>+#+#3#Q!D&%0/*)&!5%?3.!&'-)<.'*)%#/!%6!&+-)#$.)&'-!)#*.'&'()*'.+!0-*.'/%0#$!

2+53.*23.4)'!'55-)&'*%./Q!83$!72+/O!STeUfO!US_R^[O!U__^Q!

gST`h!!CQ!JQ!P)#9O!LQ!DQ!>3.4'#O!BQ!8'.0('$'O!PQ!DQ!@3'.O!MQ!CQ!>'..)/Q!;3(3-%543#*!

%6!'!>AI,!52'#*%4Q!A#:!\*2!A#*3.#'*)%#'-!B+45%/)04!%#!123.'530*)&!,-*.'/%0#$j!

STT]j!STT]Q!5Q!^`UQ!

gST\h!!8Q!I.'#&V3#'O!=Q!('#!$3.!l33Q!,/3!%6!&%4<)#3$!.'$)'*)%#!'#$!2+53.*23.4)'!6%.!

9+#3&%-%9)&'-!&'#&3.Q!H0..!E5)#!E</*3*!M+#3&%-O!SSeUfO!_RU[O!STUTQ!

gST]h!!LQ!@Q!C''+4'V3./O!8Q!N'#!N0-53#O!=Q!=Q!J'93#$)ZVO!DQ!DQ!;3!J330?O!=Q!H.3X33O!

=Q!=Q!L'**3.4'##Q!;3*3.4)#'*)%#!'#$!('-)$'*)%#!%6!*23!'&*0'-!^;!*3453.'*0.3!

$)/*.)<0*)%#!$0.)#9!)#*3./*)*)'-!2+53.*23.4)'!%6!5.%/*'*3!&'.&)#%4'Q!72+/!83$!L)%-O!

[\eUSfO!^UU`R^UO!STTUQ!

gSTah!!;Q!M)'#63-)&3O!HQ!M05*'O!@Q!P0&2'.&X+VO!7Q!L.3*O!;Q!>'()--O!8Q!H-34%#/Q!

7'--)'*)(3!*.3'*43#*!%6!5')#60-!<%#3!43*'/*'/3/!?)*2!8C!)4'9)#9R90)$3$!6%&0/3$!

0-*.'/%0#$Q!C'$)%-%9+O!S[_eUfO!^``R^\^O!STTaQ!

gST_h!!CQ!H'*'#3O!DQ!L3&VO!KQ!A#<'.O!1Q!C'<)#O!FQ!B2'</2)#O!BQ!>3#9/*O!3*!'-Q!8CR

90)$3$!6%&0/3$!0-*.'/%0#$!/0.93.+!e8C9I,Bf!6%.!*23!5'--)'*)%#!%6!5')#!)#!5'*)3#*/!

?)*2!<%#3!43*'/*'/3/!R!5.3-)4)#'.+!&-)#)&'-!3W53.)3#&3Q!D##!E#&%-O!UaeUfO!U\^RU\]O!

STT]Q!

gSUTh!!;Q!83-%$3-)4'O!HQ!J'6%#O!IQ!7.'*O!KQ!123)--|.3O!DQ!D.36)3(O!;Q!H'*2)9#%-Q!

1.'#/%3/%52'93'-!0-*.'/%0#$!'55-)&'*%.!6%.!/3&*%.R<'/3$!*23.4'-!'<-'*)%#:!6)./*!)#!

()(%!3W53.)43#*/Q!,-*.'/%0#$!83$!L)%-O!S_eSfO!Sa`RS_UO!STT^Q!



U\T!

gSUUh!!PQ!B')*%O!PQ!1/0<%0&2)O!8Q!1'V'2'/2)O!PQ!A*%Q!A#*.'&'()*'.+!8)&.%?'(3!123.4'-!

123.'5+!6%.!L)-3!;0&*!H'.&)#%4'!R"W53.)43#*'-!"('-0'*)%#/!%#!>3'*)#9!

73.6%.4'#&3/!%6!D#*3##'Q!A#*3.#'*)%#'-!@%.V/2%5!%#!D#*3##'!13&2#%-%9+:!}B4'--!

D#*3##'/O!A##%('*)(3!B*.0&*0.3/!'#$!8'*3.)'-/}!e)@D1!STUTfO![!R[O!!

gSUSh!!DQ!"Q!L3#*O!;Q!CQ!E/*3.9'.$Q!"#$%43*.)'-!D<-'*)%#!?)*2!*23!F3%$+4)04!R!K'9!

J'/3.Q!E</*3*!M+#3&%-O!]`e\fO!_S^R_S`O!U__TQ!

gSU^h!!1Q!=Q!H-'.VO!;Q!8'2'Z'#O!7Q!B0#$3.O!=Q!PQ!M05*'Q!>+/*3.%/&%5)&!*.3'*43#*!%6!

/+45*%4'*)&!/0<40&%0/!6)<.%)$/!0/)#9!'!<)5%-'.!)#*.'0*3.)#3!/+/*34:!'!63'/)<)-)*+!

/*0$+Q!"0.%53'#!=%0.#'-!%6!E</*3*.)&/!M+#3&%-%9+!'#$!C35.%$0&*)(3!L)%-%9+O!

UTTeSfO!S^]RS[SO!STTSQ!

!

!

!






