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Q5 Q10 Q20 Q50 Q100
Moudon 170 185 205 230 255
Lucens 180 195 220 250 275
Henniez 195 215 240 270 300
Granges 205 225 250 285 315

Trey 210 230 260 290 325
Fétigny 210 230 265 295 330
Payerne 215 240 270 310 340

Canal des Sésines 250 275 315 350 390
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Etiage - Q347

Moudon 0.88
Lucens 0.93

Granges 1.15
Payerne 1.26

Aval Arbogne 1.54
Aval Petite Glâne 1.82

Débits classés selon la station de mesure du SESA (1920 - 2006)
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HQ300 Zone Profil amont Profil aval
Longueur 

approximative 
débordement

Hauteur 
max sur 
berges

A 36800 36430 370 1.83
B 29200 29200 0 0.58
C 26400 26400 0 0.68
C 25974 25600 374 1.16
C 24200 24200 0 0.23
C 23300 23300 0 0.16
D 16300 16100 200 0.82
D 15200 15200 0 0.37
E 4300 4200 100 0.8
E 2100 1840 260 0.52
A 36422 36351 71 0.45
E 3404 3404 0 0.01
E 0 0 0 0.04

HQ100 Zone Profil amont Profil aval
Longueur 

approximative 
débordement

Hauteur 
max sur 
berges

A 36800 36700 100 1.44
B 29200 29200 0 0.08
C 26400 26400 0 0.2
C 25974 25974 0 0.64
D 16100 16100 0 0.28
E 4300 4300 0 0.13

Rive 
droite

A 36400 36400 0 0.02

Rive 
droite

Rive 
Gauche

Rive 
Gauche
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  d50 [mm] Source 

Embouchure 0,2 PNR31 

Payerne 40 PNR31 

Lucens 100 Von Petersdorf 

Moudon 50 Von Petersdorf 

Tronçon naturel 45 Von Petersdorf 
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Longueur [m] d50 = 50 mm 

Erosion 15'055 
Dépôts 16'370 
Neutre 7'975 

TOTAL 39'400  
	

	

Volumes [m³] d50 = 50 mm 

Erosion -141'701 
Dépôts 141'701 

TOTAL 0 
	

	

���
����&�=� 
'-=(*(#0	*.	B',(7*0	+?$#'0/'-	*.	+*	+$%H.0	0(#	,&	.'.&,/.$	+*	,&	I'-*	+?$.(+*9	

	


*	6/,&-	+*0	B',(7*0	E$#'0/'-O+$%H.0F	*0.	-(,	0(#	.'(.	,*	0*:.*(#	$.(+/$9	�,	*0.	A	-'.*#	>(*	,*0	%#$0*-.0	
#$0(,.&.0	0'-.	%,(.H.	>(&,/.&./<0	*.	'-	>(&-./.&./<09		



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 �#&-0%'#.	0',/+*	+&-0	,&	�#'4*	
	

	 �2 	

	
�

�������2�=� �'-*0	+?$#'0/'-	*.	+*	+$%H.0	0(#	,&	I'-*	+?$.(+*	%'(#	(-*	:#(*	:*-.*--&,*	5	+!�	S	!�	77	


*	=#&%1/>(*	0(/B&-.	%#$0*-.*	,?$B',(./'-	+(	%#'</,	*-	,'-=	*-.#*	,?$.&.	/-/./&,	*.	A	,&	</-	+*	,&	7'+$,/0&./'-9	

�'(#:* 	)	�<</:*	3$+$#&,	+*	�'%'=#&%1/*	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 �#&-0%'#.	0',/+*	+&-0	,&	�#'4*	
	

	 �� 	

420

440

460

480

500

520

540

0 5000 10000 15000 20000 25000 30000 35000

Distance à l'aval [m]

A
lti

tu
de

s 
[m

sm
]

Fond initial

Fond final

Niveau d'eau

	
���
����2�=� 
B',(./'-	+(	%#'</,	*-	,'-=	+*	,&	�#'4*	0(#	,&	.'.&,/.$	+*	,&	I'-*	+?$.(+*	

	

#9( ���
���������.��
	�	��

�� ��  !�����	��
�"���	�

 '(#	 :'7%,$.*#	 ,?$.(+*	 +(	 .#&-0%'#.	 0',/+*M	 -'(0	 &B'-0	 &-&,40$	 ,*0	 :#/.8#*0	 +*	 :'-.#&/-.*0	 +*	
:/0&/,,*7*-.	*.	+*	B/.*00*0	+?$:'(,*7*-.M	/00(0	+*	,&	7'+$,/0&./'-	14+#&(,/>(*	��9		

�B*:	,?&/+*	+(	+/&=#&77*	+*	�D(,0.#'7	E�C"!FM	-'(0	%'(B'-0	+$.*#7/-*#	A	%&#./#	+*	>(*,,*	B/.*00*	(-	
=#&/-	+?(-	:*#.&/-	+/&78.#*	B&	0*	+$%'0*#M	G.#*	.#&-0%'#.$	'(	$#'+$9		

�'(0	&B'-0	$=&,*7*-.	(./,/0$	,*	+/&=#&77*	+*	�1/*,+0M	>(/	0*	6&0*	0(#	,*	:#/.8#*	+*	:/0&/,,*7*-.	%'(#	
+$.*#7/-*#	0/	(-	=#&/-	0*#&	$#'+$	'(	+$%'0$9		


*0	 =#&%1/>(*0	 0(/B&-.0	 %#$0*-.*-.	 ,*0	 #$0(,.&.0	 +*	 :*0	 :&,:(,0	 &/-0/	 >(?(-*	 :'7%&#&/0'-	 &B*:	 ,*0	
#$0(,.&.0	+*	,&	7'+$,/0&./'-	-(7$#/>(*9		


*0	/-+/:&./'-0	+?$#'0/'-	*.	+*	+$%H.0	0(#	,*0	:#/.8#*0	+*	B/.*00*0	*.	+*	:/0&/,,*7*-.	0'-.	>(&,/.&./B*0	)	
$#'0/'-	)	X	N�	Y	N	#/*-	)	X	�	Y	N	+$%H.0	)	X	��	Y9		

�-	#*.#'(B*	,*0	=#&-+*0	I'-*0	+*	+$%H.0	*.	+?$#'0/'-	$B'>($*0	%#$:$+*77*-.M	7/0	A	%&#.	%'(#	
(:*-0	
'\	B/.*00*0	*.	:/0&/,,*7*-.	/-+/>(*-.	(-*	I'-*	+?$#'0/'-	&,'#0	>(*	,&	7'+$,/0&./'-	7'-.#*#&/.	%,(.H.	(-	
0*:.*(#	+*	+$%H.09		


*0	B/.*00*0	*.	,*	:/0&/,,*7*-.	,*	,'-=	+(	%#'</,	*-	,'-=	+*	,&	�#'4*	0'-.	%#$0*-.$0	*-	&--*;*	"9�	%'(#	,&	
�#'4*	&7'-.M	"9C	%'(#	,&	�#'4*	7'4*--*	*.	"9��	%'(#	,&	�#'4*	&B&,9		

	

�'(+'- 	

�#&-=*0N
%#80N�&#-&-+	

 &4*#-*	

�$%H.0	
	

#'0/'-	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 �#&-0%'#.	0',/+*	+&-0	,&	�#'4*	
	

	 �C	

Evolution du lit sur la Broye amont

-3

-2

-1

0

1

2

3

24000 26000 28000 30000 32000 34000 36000 38000 40000

Distance à l'aval [m]

E
vo

lu
tio

n 
[m

]

Sur critère de
cisaillement

Sur critère de
vitesse

Evolution du lit

	

Evolution du lit sur la Broye moyenne
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Evolution du lit sur la Broye aval
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S (-) B (m) D (m) B (m) D (m) B (m) D (m)

33800-33000 Bronjon 0.43% 1.13 19.90 1.49 26.1 1.4 54.8 1.0

32700-30500
Aval Moudon en Rive 

droite
0.33% 1.02 20.39 1.59 25.8 1.5 54.1 1.0

30400-29000
Rive gauche du 

méandre de Lucens
0.36% 1.22 23.73 1.56 25.9 1.5 54.3 1.0

27200-26800
Zone humide de la 

chaumière
0.29% 1.00 22.10 1.67 26.5 1.6 55.2 1.1

26800-25600
Zone alluviale de 

Villeneuve
0.31% 1.01 34.00 1.53 26.5 1.6 55.4 1.1

25600-23200
Aval zone alluviale de 

Villeneuve
0.26% 1.02 19.67 2.02 26.6 1.7 54.9 1.2

23200-21900
Amont Granges-près-

Marnand
0.25% 1.01 22.10 1.81 27.7 1.7 57.0 1.2

21600-19000
Aval Granges-près-

Marnand
0.26% 1.02 20.70 1.92 28.7 1.7 59.6 1.2

18400-16000 Fétigny 0.22% 1.10 24.23 1.74 28.9 1.8 59.1 1.3

15400-15200 Briqueterie 0.40% 1.05 27.76 2.26 28.9 1.6 60.9 1.1

11700-9500 Amont pont neuf 0.19% 1.00 21.77 2.70 29.5 1.9 59.2 1.3

9500-7000
Aval Pont neuf - canal 

des Sésines
0.12% 1.00 27.47 2.79 31.8 2.1 57.8 1.5

Lucens

Granges-près-Marnand

Payerne

Etat actuel
Chang Rational Canal

Graviers (d50 = 50 mm)

Rational Chang sand 
side slope 1:1.5

Sables (d50 = 1 mm)
Pente Sinuosité

Localisation 
(distance en m 
depuis l'aval)

Tronçon
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Surface [m²] Volume [m³]
Coût d'excavation 

[CHF]
Surface [m²] Volume [m³]

Coût d'excavation 
[CHF]

33800-33000 Bronjon 800 30 23'644 1'418'640 172 137'491 8'249'472

32700-30500
Aval Moudon en Rive 

droite
2200 27 58'571 3'514'236 178 391'945 23'516'724

30400-29000
Rive gauche du 

méandre de Lucens
1400 30 42'554 2'553'264 194 271'396 16'283'736

Lucens

27200-26800
Zone humide de la 

chaumière
400 23 9'092 545'520 173 69'363 4'161'792

26800-25600
Zone alluviale de 

Villeneuve
1200 0 0 0 88 106'116 6'366'960

25600-23200
Aval zone alluviale de 

Villeneuve
2400 34 80'568 4'834'080 183 440'330 26'419'824

23200-21900
Amont Granges-près-

Marnand
1300 22 28'916 1'734'954 153 199'410 11'964'576

Granges-près-
Marnand

21600-19000
Aval Granges-près-

Marnand
2600 38 99'780 5'986'812 186 483'428 29'005'704

18400-16000 Fétigny 2400 9 20'484 1'229'040 145 347'659 20'859'552
15400-15200 Briqueterie 200 15 2'911 174'672 193 38'587 2'315'220

Payerne
11700-9500 Amont pont neuf 2200 105 230'259 13'815'516 381 838'042 50'282'496

9500-7000
Aval Pont neuf - canal 

des Sésines
2500 57 142'173 8'530'350 251 627'210 37'632'600

d50 = 1 mmLocalisation 
(distance en m 
depuis l'aval)

Tronçon
Longueur 

tronçon [m]

d50 = 50 mm

	
�

���
����!3�=� �',(7*0	*.	:'K.0	+?*;:&B&./'-	%'(#	&..*/-+#*	,*	#$=/7*	+?$>(/,/6#*	


&#=*(#	+?$>(/,/6#*	)	!2	7	

&#=*(#	*<<*:./B*	)	�!	7	


&#=*(#	+?$>(/,/6#*	)	��	7 	

&#=*(#	*<<*:./B*	)	"�	7	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 �'#%1','=/*	+*	,&	�#'4*	
	

	 �2 	

(9( -���	��D�
�*�
.	����	��������	������������
.*��	��� 0��/��	���	����

	

��E�	� -���	��D�
�*�
.	��� ����
.*��	���0��/��	���	�� ��������.��

�#&-(,'7$.#/*	 
&#=*(#0	 +?$>(/,/6#*0	 #$*,,*0	 *.	
'%./7/0&./'-	+*0	B',(7*0	

�*,*B$0	 =#&-(,'7$.#/>(*0	 A	 #$&,/0*#	 *-	
%,(0/*(#0	 0*:.*(#0	 :,$0	 +*	 ,&	 �#'4*	 +&-0	 ,*	
<'-+	*.	0(#	,*0	6*#=*0	

�D(0.*7*-.	+*0	,&#=*(#0	+?$>(/,/6#*M	*0./7&./'-	
%#$:/0*	+*0	B',(7*0	A	 *;:&B*#	%'(#	&..*/-+#*	
,?$>(/,/6#*	


0./7&./'-	 +*0	 /7%&:.0	 +(	 %&B&=*	 0(#	
,?$,&#=/00*7*-.	

	

(9'  .>.���
������
������)�%����
	
�&,/-	 �9	 �9M	�9	 �9	3*##*/#&	�&	�/,B&	E����FM	L3,(B/&,	%#':*00*0LM	����	 �'-'=#&%1M	�9�9	�&,@*7&M	�1*	
�*.1*#,&-+0	
	
�1&-=	�9	�9	E�C��FM	L3,(B/&,	 #':*00*0	/-	�/B*#	
-=/-**#/-=LM	T#/*=*#M	3,'#/+&	
	

(9, ����<���

	

����<��(9!�=� 
&#=*(#	*.	%#'<'-+*(#	+?$>(/,/6#*	%&#	0*:.*(#0	E+!�S!�	77	*.	+!�S�	77F	

����<��(9$�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	&B&,	+*	�'(+'-	

����<��(9#�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	+*	
(:*-0	N	�1&(7/8#*	

����<��(9(�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	+*	�/,,*-*(B*	

����<��(9'�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	+*	�#&-=*0N%#80N�&#-&-+	

����<��(9,�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	+*	3$./=-4	

����<��(9&�=� �&#.*	+*0	,&#=*(#0	+?$>(/,/6#*	5	0*:.*(#	+(	 '-.N�*(<	

	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 �'#%1','=/*	+*	,&	�#'4*	
	

	 �� 	

	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �C	

'  �	����*���)�
���%����	�)��	���%������
���������	��� �����
�����

'9!  ��	����
	����


*	:1&%/.#*	0(/B&-.	%#$0*-.*	,*0	#$0(,.&.0	+(	7'+(,*	X	
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	
+*	0&	%,&/-*	Y	:'-</$*	&(	6(#*&(	�/-.*#7&--	�	�*6*#	��	A	�'-.#*(;9	


*0	6(.0	+*	,?$.(+*	0'-.	,*0	0(/B&-.0	)	

N �#*00*#	,?$.&.	+*	,&	�#'4*	*.	+*	0&	%,&/-*	&B&-.	,*	+$6(.	+*0	.#&B&(;	+*	:'##*:./'-	+*	,&	�#'4*	
&(	���87*	0/8:,*M	*.	+$:#/#*	,*0	$.&%*0	:,$0	+*0	.#&B&(;	+*	:'##*:./'-	U	

N 
.&6,/#	,?*;.*-0/'-	1/0.'#/>(*	7&;/7&,*	+*	,&	%,&/-*	&,,(B/&,*	%'.*-./*,,*7*-.	&:./B*M	*-	.&-.	>(*	
%$#/78.#*	+*	#$<$#*-:*	%'(#	,&	%,&-/</:&./'-	+*0	.#&B&(;	+*	#*-&.(#&./'-	U	

N �*,*B*#	,*0	$,$7*-.0	7'#%1','=/>(*0	<,(B/&./,*0	0(60/0.&-.	+&-0	,&	%,&/-*M	*.	*-	%&#./:(,/*#	,*0	
$,$7*-.0	A	%#*-+#*	*-	:'7%.*	+&-0	,&	%*#0%*:./B*	+*0	.#&B&(;	+*	#*-&.(#&./'-	U	

N  #$0*-.*#	(-	:&1/*#	+*0	:1&#=*0	/+*-./</&-.	,*0	0/.*0	*.	$,$7*-.0	-$:*00/.&-.	+*0	/-B*0./=&./'-0	
0(%%,$7*-.&/#*0M	*.	%#$:/0&-.	,*0	.#&B&(;	:'7%,$7*-.&/#*0	A	#$&,/0*#	+&-0	:*	6(.9	

	
	

'9$ �.	)����

/����  0���	�1�
����)�	�

�*0	+':(7*-.0	+*	#$<$#*-:*	+$:#/B&-.	,?1/0.'#/>(*	+*	,&	%,&/-*	+*	,&	�#'4*	&B&-.	*.	+(#&-.	,*0	.#&B&(;	
+*	:'##*:./'-	+*	,&	�#'4*	'-.	<&/.	,?'6D*.	+*	#*:1*#:1*0	&(%#80	+*0	0'(#:*0	0(/B&-.*0	)	

N �-/B*#0/.$	+*	
&(0&--*	)	�-0./.(.0	+*	=$'=#&%1/*	*.	+*	=$','=/*	U	
N 
 3
	)	
&6'#&.'/#*	+*	:'-0.#(:./'-0	14+#&(,/>(*0	U	
N �+7/-/0.#&./'-0	:&-.'-&,*0	)	�
��	E��F	*.	�
�
	E3�F 	U	
N �/6,/'.18>(*0	:&-.'-&,*0	*.	(-/B*#0/.&/#*0	E��F9	


*0	+':(7*-.0	#&00*76,$0	*-	</-&,/.$	0'-.	+*	+/<<$#*-.*0	-&.(#*0	EB'/#	,*0	+$.&/,0	0'(0	,&	6/6,/'=#&%1/*M	
*-	</-	+*	#&%%'#.F)	

N .#&B&(;	+*	7&0.*#M	
 3
U	.#&B&(;	+*	7&0.*#	'(	+*	0*7*0.#*M	���
	U	
N $.(+*0	1/0.'#/>(*0M	7'-'=#&%1/*0	U	
N &#:1/B*0	:&-.'-&,*0	*.	(-/B*#0/.&/#*09	

�(#	,&	6&0*	+*	:*0	+':(7*-.0M	,?$.&.	+*	,&	%,&/-*	+*	,&	�#'4*	&B&-.	,*0	.#&B&(;	+*	:'##*:./'-	+*	,&	�#'4*	
&(	���87*	0/8:,*M	&/-0/	>(*	,*0	$.&%*0	:,$0	+*0	.#&B&(;	+*	:'##*:./'-M	'-.	$.$	+$:#/.09	

	

/����  0���	�������+1�����)�	�

�&-0	 (-	%#*7/*#	 .*7%0M	 ,?$.(+*	7'#%1','=/>(*	+(	0/.*	&	 :'-0/0.$	A	#$(-/#	 ,*0	 :&#.*0	=$','=/>(*0	 *.	
1/0.'#/>(*0	 :'-:*#-&-.	 ,*	 %$#/78.#*	 +?$.(+*M	 *.	 A	 #$&,/0*#	 (-*	 %#*7/8#*	 &-&,40*	 0(#	 :&#.*0	 +*	 ,&	
0/.(&./'-9	

	


*0	:&#.*0	=$','=/>(*0	*.	1/0.'#/>(*0	0(/B&-.*0	'-.	0*#B/	+*	6&0*	%'(#	:*..*	%#*7/8#*	$.&%*	)	

N �.,&0	=$','=/>(*	 �)�!	)���M	0'(#:*	)	 �]/00.'%'	)	 :& #.*0	&B*:	 -'./:*0	*;%,/:&./B*0	+*	 �'(+'-	
E�&6(0	 ����FM	�'7'-.	E�*/+7&--	 �CC�FM	 &4*#-*	E�*/+7&--	 ����FM	�'#&.	E�*:@*#	 �C2"FM	
�B*#+'-N,*0N�&/-0	 E_'#+/	 �CC!FM	 3#/6'(#=	 E 4.1'-M	 �*#=*#	 �	  ,&-:1*#*,	 �CC�F	 *.	 �*(:1[.*,	
E�*/&	�	�*:@*#	�C2�F	U	

N �.,&0	�/*=<#/*+	��C�M	0'(#:*	)	]]]9=*'9&+7/-9:1	U	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

N �&#.*	 �	)�!L���	 +(	 :'(#0	 +*	 ,&	 �#'4*	 +80	 �#&-=*0N0'(0N�#*4	 &(	 
&:	 +*	 �'#&.	 %'(#	
,?/-.*,,/=*-:*	+*0	:'##*:./'-0	+*	:*..*	#/B/8#*M	*;.#&/.	+*0	:&#.*0	7/,/.&/#*0	+*0	:&-.'-0	+*	��	*.	
+*	3�M	��!�M	0'(#:*	)	&#:1/B*0	�
�
9	

	

�(#	,&	6&0*	+*	:&#.*0	=$','=/>(*0M	+/<<$#*-.*0	:&.$='#/*0	+?$,$7*-.0	7'#%1','=/>(*0	:'-0./.(./<0	+*	,&	
%,&/-*	+*	,&	�#'4*	'-.	$.$	/+*-./</$*0)	

N &-:/*-0	.#&:$0	+*	,&	�#'4*	*.	+*	0*0	&<<,(*-.0	
N %/*+0	+*	B*#0&-.0	*.	.*##&00*0	
N :H-*0	E+*	+$D*:./'-	+*0	&<<,(*-.0	+*	,&	�#'4*F	
N <&,&/0*0	
N ,/.0	+*	7',&00*	
N &-:/*-0	7&#&/0M	.*##&/-0	.'(#6*(;	
N %,&-0	+?*&(	*.	I'-*0	1(7/+*0	
N &-:/*--*0	=#&B/8#*0	
N +$%H.0	&#./</:/*,0	*.	#*76,&/0	


*0	 :&#.*0	 1/0.'#/>(*0	 '-.	 >(&-.	 A	 *,,*0	 0*#B/	 A	 ,':&,/0*#	 +*0	 &-:/*-0	 .#&:$0	 +*	 ,&	 �#'4*	 &B&-.	
:'##*:./'-9	 
,,*0	 -?'-.	%&#	 :'-.#*	%&0	$.$	 *;%,'/.$*0	%'(#	+$.*#7/-*#	 ,?*7%,&:*7*-.	+?&-:/*-0	 .#&:$0	
+*0	&<<,(*-.0	+*	,&	�#'4*M	<&(.*	+*	.*7%09	

�&-0	(-	0*:'-+	.*7%0M	,*0	$,$7*-.0	7'#%1','=/>(*0	*.	1/0.'#/>(*0	/+*-./</$0	0(#	:&#.*0	'-.	$.$	B/0/.$0	
0(#	 ,*	 .*##&/-M	 &</-	 +*	 +$.*#7/-*#	 >(*,0	 $,$7*-.0	 0'-.	 *-:'#*	 #*:'--&/00&6,*0	 *.	 >(*,0	 $,$7*-.0	
%#$0*-.*-.	(-	/-.$#G.	%&#./:(,/*#	%'(#	,*(#	/-.$=#&./'-	+&-0	,*	%#'D*.	+*	#*-&.(#&./'-9	


?*-0*76,*	 +*0	 +'--$*0	 #$(-/*0	 +&-0	 ,*0	 $.&%*0	 (-*	*.	 +*(;	 '-.	 $.$	 </=(#$*0	 0(#	 +*0	 :&#.*0	
-(7$#/>(*09	 
*0	 $,$7*-.0	 7'#%1','=/>(*0	 :&#&:.$#/0./>(*0	 *.	 ,*0	 $,$7*-.0	 %#$0*-.&-.	 (-	 /-.$#G.	
%&#./:(,/*#	%'(#	,&	#*B/.&,/0&./'-	 '-.	$.$	&::'7%&=-$0	+?(-*	6#8B*	</:1*	+*0:#/%./B*	&B*:	%1'.'E0F9	 &#	
&/,,*(#0M	,?*;.*-0/'-	7&;/7&,*	+*	,&	%,&/-*	&,,(B/&,*	1/0.'#/>(*	&	$.$	+$,/7/.$*	0(#	,&	6&0*	+*0	$,$7*-.0	
7'#%1','=/>(*0	 *.	 =$','=/>(*0	 #*,*B$09	 �*..*	 +*#-/8#*	 &	 $=&,*7*-.	 $.$	 #*%#$0*-.$*	 0'(0	 <'#7*	 +*	
:&#.*	-(7$#/>(*9	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

'9#  .��
	�	��

/����  0���	�1�
����)�	�

/������  0%���������	��
�%
���	��	��
�"���	��	+��
��
������	 ����+�)�	���
��
��	�

 &##/&(;	 E�C��F	 *.	 �*/+7&--	 E�CC�	 *.	 ����F	 '-.	 +$:#/.	 *-	 +$.&/,	 ,&	 7'#%1','=/*	 *.	 ,?1/0.'/#*	
.&#+/=,&:/&/#*	 *.	 %'0.=,&:/&/#*	 +*	 ,&	 B&,,$*	 +*	 ,&	�#'4*9	 
*0	 %#/-:/%&,*0	 $.&%*0	 0'-.	 </=(#$*0	 +&-0	 ,&	
</=(#*	�	:/N+*00'(09	�,	*0.	(./,*	+*	0?4	#&%%'#.*#	+&-0	,&	%*#0%*:./B*	+(	:'-:*%.	+*	#*-&.(#&./'-M	:&#	,&	
=$','=/*	*.	,?14+#','=/*	+*	,&	%,&/-*	0'-.	+*0	<&:.*(#0	+?/-<,(*-:*	/7%'#.&-.0	*.	>(/	%*#7*..*-.	+*	7/*(;	
:'7%#*-+#*	,&	7'#%1','=/*	&:.(*,,*	+*	,&	B&,,$*	+*	,&	�#'4*9	

	

-��	������.������G���	�����������	�-�������

�-	0*	#&%%*,,*	>(*	,*	=,&:/*#	+(	�1H-*	&	#*:'(B*#.	.'(.	,*	%,&.*&(	*.	0?$.*-+&/.	D(0>(?A	�',*(#*	,'#0	+(	
7&;/7(7	+(	�`#79	�(#&-.	,&	%1&0*	+*	#*.#&/.M	(-	6#&0	+(	=,&:/*#	+(	�1H-*	'::(%&/.	*-:'#*	(-*	%&#./*	
+*	,&	B&,,$*	+*	,&	�#'4*M	.&-+/0	>(?(-	&(.#*M	%,(0	/7%'#.&-.M	'::(%&/.	,*	,&:	+*	�*(:1[.*,	*.	.#&-0<,(&/.	
+&-0	,&	%&#./*	6&00*	+*	,&	B&,,$*	+*	,&	�#'4*	%&#	,&	+$%#*00/'-	+?
0.&B&4*#N,*N
&:	5	�(=4	*-	4	<'#7&-.	
(-	6&##&=*	EX	=,&:/*#	+*	,&	�1/*,,*	YF9	�-	,&:	0?*0.	+'-:	+$B*,'%%$	*-	&7'-.M	*-.#*	,&	,&-=(*	+(	=,&:/*#	
+*	,&	�#'4*	*.	,*	6&##&=*	+(	=,&:/*#	+*	,&	�1/*,,*9	�'-	-/B*&(	&	B&#/$	*-.#*	!��7	*.	</-&,*7*-.	 ���	5	
��!	7	*-B/#'-9	
*	=,&:/*#	+*	,&	�#'4*	&	$=&,*7*-.	6&##$	,*0	B&,,$*0	,&.$#&,*0M	%&#	*;*7%,*	,&	�*#D&(,*	
*.	,&	
*76*M	%#'B'>(&-.	,&	<'#7&./'-	+*	,&:0	*.	+*,.&0	,&.$#&(;M	&/-0/	>(*	+*	.*##&00*09		

	


*0	0$+/7*-.0	=,&:/'N,&:(0.#*0	'-.	%#'=#*00/B*7*-.	#*7%,/	,*	,&:	+&-0	,&	B&,,$*	0(%$#/*(#*9	�*,,*N:/	&	
*-0(/.*	 $B',($	 *-	 %,&/-*	 &,,(B/&,*M	 +&-0	 ,&>(*,,*	 (-*	 #/B/8#*	 %(/00&-.*	 $.&/.	 *-:'#*	 &,/7*-.$*	 %&#	 ,*	
=,&:/*#	 0.&./'--&-.	 &(	 -/B*&(	 +*	 �'(+'-9	 
*	 #*.#&/.	 +(	 =,&:/*#	 +*	 ,&	 �1/*,,*	 *.	 ,*	 %*#:*7*-.	 +*0	
7'#&/-*0	 %&#	 ,&	 �#'4*	 &	 *-.#&a-$	 (-	 &6&/00*7*-.	 +(	-/B*&(	 +*	 6&0*	 *.	 ,?$#'0/'-	 +*0	 +$%H.0	
&,,(B/'--&/#*0	 +&-0	 ,&	 B&,,$*M	 <'#7&-.	 &/-0/	 ,*0	 .*##&00*0	 ,&.$#&,*0	 '60*#B&6,*0	 *-	 +/B*#0	 *-+#'/.0M	
:'77*	%&#	*;*7%,*	*-	&7'-.	+*	
(:*-09	�-*	-'(B*,,*	 %$#/'+*	+?&,,(B/'--*7*-.	0?*0.	#$/-0.&,,$*	%&#	
,*0	+$%,&:*7*-.0	0(::*00/<0	+*	,&	#/B/8#*	+(#&-.	 ,*0	.*7%0	1/0.'#/>(*09	
*0	B/',*-.*0	:#(*0	*-.#&a-*-.	
&,'#0	+*0	7'+/</:&./'-0	#&%/+*0	+(	,/.9	
*0	:1*-&(;	=#&B*,*(;	:H.'/*-.	&/-0/	+*0	I'-*0	7&#$:&=*(0*0	A	
0$+/7*-.0	 </-0	 0&6,*(;	 *.	 A	 +$%H.0	 '#=&-/>(*0	 .'(#6*(;M	 :'77*	 %&#	 *;*7%,*	 *-	 &B&,	 +*	 �#&-=*0N
�&#-&-+9	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

	

	

�������!#�=�  1&0*0	0(::*00/B*0	+(	<&J'--*7*-.	*.	+(	#*7%,/00&=*	&,,(B/&,	.&#+/N	*.	%'0.=,&:/&/#*	+*	,&	
B&,,$*	+*	,&	�#'4*M	+?&%#80	 &##/&(;	E�C��F	/-	�*/+7&--	E�CC�F	

	

	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "" 	

-��	�����>.������G���	���-��������	�
��
�
��������	 �


&	%,&/-*	 +*	 ,&	 �&00*	 �#'4*	 *0.	 6*&(:'(%	%,(0	 ,&#=*M	 *-	 #&/0'-	 +*	 ,&	 :'-<,(*-:*	 +*0	+*(;	B&,,$*0	
=,&:/&/#*0	+*	,&	�#'4*	*.	+*	,&	 *./.*	�,[-*M	&/-0/	>(*	+*	,&	.#&-0<,(*-:*	+(	=,&:/*#	+*	,&	�1/*,,*9		

�%#80	,*	#*.#&/.	+*0	=,&:*0M	,*	,&:	+*	�'#&.	'::(%&/.	(-*	=#&-+*	%&#./*	+*	,&	%,&/-*M	D(0>(?A	 &4*#-*9	
&	
%,&/-*	&	$.$	%#'=#*00/B*7*-.	:'76,$*	%&#	+*0	&,,(B/'-0	=$-$#&,*7*-.	</-*0	E,/7'-0	*.	0&6,*0F9	
&	0$#/*	
&,,(B/'--&/#*	 0*	 .*#7/-*	 %&#	 (-	 X	:'7%,*;*	 %&,(0.#*	Y	 E &##/&(;	 �C��FM	 $%&/0	 +*	 �	 A	 2	 7	 *.	 >(/	
:'7%#*-+	+*0	.'(#6*0M	+*0	,/7'-0	'#=&-/>(*0	&#=/,*(;	*.	%&#<'/0	:#&4*(;M	+*0	0&6,*0	</-0M	&/-0/	>(*	+*0	
&7&0	 ,*-./:(,&/#*0	 +*	 0&6,*	 <,(B/&./,*	 ,':&,*7*-.	 =#&B*,*(;	 +$%'0$0	 %&#	 ,*0	 #/B/8#*0	 >(/	 7$&-+#&/*-.	
+&-0	 ,&	%,&/-*	+?/-'-+&./'-	7&#$:&=*(0*	E�*/+7&--	 ����F9	 �*0	0$+/7*-.0	+(	 :'7%,*;*	%&,(0.#*	0*	
0'-.	+$%'0$0	+(#&-.	,*0	"	+*#-/*#0	7/,,$-&/#*09	
*0	$%&/00*(#0	0'-.	=$-$#&,*7*-.	%,(0	=#&-+*0	+&-0	,&	
%&#./*	 0(%$#/*(#*	 +*	 :*..*	 %&#./*	 +*	 ,&	 %,&/-*9	 
*0	 +$%H.0	 +*	 .'(#6*	 0'-.	 /##$=(,/*#09	 �-	 .#'(B*	 +*0	
+$%H.0	 /7%'#.&-.0M	 &B*:	 +*0	 $%&/00*(#0	 %'(B&-.	 &..*/-+#*	 "	 7	 +&-0	 ,*0	 0*:.*(#0	 +*	 �'7+/+/*#	 A	
�B*-:1*0M	+*	 �(004	A	 �'#*-0M	+*	 �&,&B&(;M	&/-0/	>(*	+*	 �#&-=*0N0'(05�#*4	 *-	&7'-.	+*	3$./=-4	
E &##/&(;	�C��F9	

/������  2�
����	��
�"���	�
%
�������	������

�B&-.	 ,*0	=#&-+0	 .#&B&(;	 +*	 :'##*:./'-	 +(	 �C87*	 0/8:,*M	 
&	 �#'4*	+&-0	 0&	%&#./*	&B&,*	+*	  &4*#-*M	
0(/B&/.	 (-	 .#&:$	 .#80	 0/-(*(;	 <&/0&-.	 +*	 ,&#=*0	 :'(+*09	 
*	 ,/.	 +*	 ,&	 #/B/8#*M	 #*1&(00$	 %&#	 ,*0	
&..*##/00*7*-.0	0$:(,&/#*0M	-?'::(%&/.	%&0	,*	.1&,]*=	+*	,&	%,&/-*	*.	0'-	.#&:$	$.&/.	$.#'/.	*.	%*(	%*-.(M	
:*	>(/	<&B'#/0&/.	,*0	:#(*0	*.	/-'-+&./'-0M	:*,,*0N:/	#*-+&-.	,?*;%,'/.&./'-	&=#/:',*	+*	,&	%,&/-*	+/<</:/,*9	
&	
#/B/8#*	<'#7&/.	%&#	&/,,*(#0	 (-	$,&#=/00*7*-.	&(	 -/B*&(	+*0	6&##&=*0	+*	 ,?&-:/*-	 �'(,/-	+*	 �&,&B&(;	
E�'-/-	���!F9	�?*0.	+&-0	:*	0*:.*(#	%,(0	%&#./:(,/8#*7*-.	.'(:1$	%&#	,*0	/-'-+&./'-0	>(*	,*0	%#*7/*#0	
=#&-+0	.#&B&(;	+*	:'##*:./'-	+*	,&	�#'4*	*(#*-.	,/*(9	
*0	:'##*:./'-0	4	<(#*-.	%&#./:(,/8#*7*-.	,'(#+*0M	
:&#	,*	6(.	$.&/.	+*	,/6$#*#	+*	=#&-+*0	0(#<&:*0	+*	.*##*0	&#&6,*09	

	

	

	

�������!(�=  �&#.*	%&#./:(,/8#*	+(	�&,,/&=*	+?�B*-:1*0	+#*00$*	%&#	 9	�/,,'77*.	*-�2�!	E*;.#&/.M	%&#./*	
�&00*	%,&/-*	+*	,&	�#'4*F	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

	


-	&7'-.	+*	 &4*#-*M	,*	.#&:$	&B&-.	:'##*:./'-	+*	,&	�#'4*	:'##*0%'-+&/.M	A	%*(	+*	:1'0*0	%#80M	&(	
.#&:$	&:.(*,9	
*	,/.	+*	,&	#/B/8#*	4	$.&/.	7'/-0	.'(#7*-.$	>(*	+&-0	,&	�#'4*	0/.($*	%,(0	*-	&B&,M	0(/B&-.	+*	
=#&-+*0	 :'(#6*09	 
*0	 I'-*0	 +*	 +/B&=&./'-	 0/.($*0	 1'#0	 +(	 ,/.	 %#/-:/%&,	 '-.	 :*%*-+&-.	 $.$	 +$.#(/.*0	
+(#&-.	,*0	.#&B&(;	+*	:'##*:./'-	+*	:*	0*:.*(#	&(	%#'</.	+*	,?&=#/:(,.(#*M	#*7%,&:$*0	%&#	(-	:&-&,	(-/>(*	
6'#+$	+*	+/=(*0	E�1/,&#+/	����F9	�&-0	:*	0*:.*(#M	,?$.*-+(*	+*	,&	%,&/-*	$.&-.	%,(0	#*0.#*/-.*	>(?*-	&B&,	
+*	 &4*#-*	*.	,*0	0(#<&:*0	&=#/:',*0	:'-:*#-$*0	%,(0	7'+*0.*0M	,*0	.#&B&(;	+*	:'##*:./'-0	*(#*-.	%'(#	
6(.	+*0	7'+/</:&./'-0	7'/-0	/7%'#.&-.*0	>(*	+&-0	,*	0*:.*(#	&B&,9	

	

	

	

������� !'�=  
$=8#*	 :'(#6*	 &B*:	 I'-*	 +*	 +/B&=&./'-	 #*7%,&:$*	 %&#	 ,*	 -'(B*&(	 :&-&,	 E*-	 #'(=*FM	
:'77(-*0	+*	
(:*-0	E�'#+F	*.	+*	�(#./,,*0	E�(+F	

	

/������  3�
����)�	��	
���
%
�.��	�����	�������	��
�"���	�

�*0	&#:1/B*0	+&.&-.	+(	��87*	0/8:,*	#*,&.*-.	>(*	+*	.#80	-'76#*(0*0	:#(*0	*.	/-'-+&./'-0	#&B&=*&/*-.	
#$=(,/8#*7*-.	,&	%,&/-*	+*	,&	�#'4*	E�*/+7&--	����F9	�,	*0.	+/<</:/,*	+*	+&.*#	,*0	%#*7/8#*0	/-.*#B*-./'-0	
B/0&-.	A	,/7/.*#	,?/7%&:.	-$=&./<	+*	:*0	:#(*0M	7&/0	+*0	+/0:(00/'-0	:'-:*#-&-.	,&	:'##*:./'-	+*0	*&(;	+*	
,&	 �#'4*	 $.&/*-.	 *-	 :'(#0	+*%(/0	+*0	0/8:,*0	E�1/,&#+/	 ����F9	 �*,'-	 �*/+7&--	E����FM	 ,*0	 %#*7/*#0	
.#&B&(;	+?*-+/=(*7*-.	+&.*-.	+(	 �287*	0/8:,*M	 .&-+/0	>(*	 ,*0	 :'##*:./'-0	+*	 .#&:$0	:'77*-:*-.	6/*-	
%,(0	.&#+9	
&	:'77(-*	+*	�'#:*,,*0M	0/.($*	*-	&B&,	+*	 &4*#-*M	*-.#*%#/.	+*	#*:./</*#	,&	�#'4*	0(#	0'-	
.*##/.'/#*	0*76,*N.N/,	+80	,*	��87*	0/8:,*	E�/0:1*#	���"F9	�-*	0',(./'-	%,(0	=,'6&,*	<(.	#*:1*#:1$*	%&#	,*0	
:&-.'-0	+*	3#/6'(#=	*.	+*	�&(+	A	%&#./#	+(	�C87*	0/8:,*	0*(,*7*-.9		

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "! 	


*	%#*7/*#	%#'D*.	=$-$#&,	+*	:'##*:./'-	+*	,&	�#'4*	+&-0	,&	%,&/-*	&B*-./:/*--*	B'/.	,*	D'(#	*-	���CM	0(#	
7&-+&.	+(	�'-0*/,	+?
.&.	B&(+'/09	�*	%#'D*.	*0.	.'(.*<'/0	&6&-+'--$	%'(#	%,(0/*(#0	#&/0'-09	�*	%#'D*.	
%#'%'0&/.	-'.&77*-.	:*#.&/-*0	7'+/</:&./'-0	+*	.#&:$0	%'(#	,&	�#'4*	*.	,&	 *./.*N�,[-*M	7'+/</:&./'-0	
D(=$*0	.#'%	7/-/7*0	%'(#	(-*	%#'.*:./'-	*<</:&:*	+*0	.*##&/-0	&=#/:',*0	&+D&:*-.09	�(/.*	A	+*	-'76#*(;	
%&,&6#*0M	*-	��!�	(-	-'(B*&(	7&-+&.	&4&-.	%'(#	6(.	+*	%#'%'0*#	(-	.#&:$	#*:./,/=-*	+*	,&	�#'4*	*-.#*	
,*	 '-.N�*(<	*.	,*	,&:	+*	�'#&.	*0.	':.#'4$9	
*	%#'D*.	>(/	*-	+$:'(,&M	%#$B'4&-.	+*	#&::'(#:/#	,*	:'(#0	+*	
,&	 �#'4*	+*	 ��V	0(#	 ,*	 .#'-J'-	 :'-0/+$#$M	<(.	&::*%.$9	 �%#80	+*	 ,$=8#*0	7'+/</:&./'-0	+(	%#'D*.M	 ,*0	
%#*7/*#0	.#&B&(;	=$-$#&(;	+*	:'##*:./'-	+*	:*	0*:.*(#	+$6(.*-.	*-	��!"9	�*0	.#&B&(;	:'-0/0.*-.	*-	,&	
:#$&./'-	 +?(-	 -'(B*&(	 :&-&,	 6'#+$	 +*	 +/=(*0	 7*-&-.	%#*0>(*	 ,/-$&/#*7*-.	 &(	 ,&:	 +*	 �'#&.	 E�'-/-	
���!M	+*	�&,/0	��C�M	�/0:1*#	���"F9	�,'#0	>(*	+*	�&,/0	E��C�F	</;*	,&	</-	+*0	.#&B&(;	A	��!2M	�1/,&#+/	
E����F	 #*%'(00*	 ,?$:1$&-:*	 +*0	 .#&B&(;	)	 0*,'-	 *,,*M	 ,*0	 &7$-&=*7*-.0	 %#$B(0	 *-.#*	  &4*#-*	 *.	 ,*	
 '-.N�*(<	 0'-.	 </-&,/0$0	 *-	 ��!�	 +$DAM	 &,'#0	 >(*	 0(#	 ,*	 .#'-J'-	 /-<$#/*(#	 D(0>(?&(	 ,&:	 +*	 �'#&.M	 ,*0	
.#&B&(;	+(#8#*-.	D(0>(?*-	���"9	�/0:1*#	E���"F	$B'>(*	$=&,*7*-.	(-*	0(6+/B/0/'-	+*0	.#&B&(;	*-	+*(;	
,'.0	&,,&-.	+*	 &4*#-*	&(	 '-.N�*(<	*.	+(	 '-.N�*(<	&(	,&:	+*	�'#&.M	7&/0	0'(0N*-.*-+	>(*	,*0	.#&B&(;	
0'-.	&:1*B$0	%*(	&B&-.	 ����9	 
&	 :#$&./'-	+(	 -'(B*&(	 :&-&,	0*	</.	 -'-	0&-0	%*/-*M	,*0	7&.$#/&(;	+*	
#*76,&/0	7&->(&-.	%'(#	&:1*B*#	,*0	-'(B*,,*0	6*#=*0	*.	,&	�#'4*	&4&-.	$.$	/-.#'+(/.*	%#$7&.(#$7*-.	
+&-0	0'-	 -'(B*&(	 ,/.	 ,'#0	+?(-*	 :#(*	 *-	 ��!�9	 �*	%,(0M	+80	 ����	 +$DAM	 ,&	 �#'4*	 7'-.#&/.	 (-*	 <'#.*	
.*-+&-:*	A	0*	:#*(0*#	+&-0	0'-	-'(B*&(	,/.M	:#$&-.	+*0	&<<'(/,,*7*-.0	*.	$#'0/'-0	%#'<'-+0	+&-0	,*	,/.	*.	
,*0	 6*#=*0	 +(	 :&-&,9	  ,(0/*(#0	 $.(+*0	 <(#*-.	 7*-$*0	 A	 :*	 0(D*.M	 &6'(./00&-.	 A	 (-	 %#'D*.	 %#$B'4&-.	
+?$,&#=/#	*.	+?&%%#'<'-+/#	,*	,/.	+*	,&	�#'4*	*-.#*	�#&-=*0	*.	,*	,&:	+*	�'#&.	E�'-/-	���!M		+*	�&,/0	��C�M	
�/0:1*#	���"F9	�'(.*<'/0M	0*,'-	�/0:1*#	E���"FM	0*(,*0	>(*,>(*0	:'##*:./'-0	,':&,/0$*0	+&-0	:*	0*:.*(#	
<(#*-.	 #$&,/0$*0	 ,*0	 &--$*0	 0(/B&-.*09	 
&	 �#'4*	 :'-./-(&/.	 A	 +$6'#+*#	 7&,=#$	 ,*0	 &7$-&=*7*-.0	
#$&,/0$09	�(/.*	A	(-*	/-'-+&./'-	=$-$#&,*	+*	,&	B&,,$*	+*	,&	�#'4*	*-	��2�M	+*	-'(B*,,*0	$.(+*0	<(#*-.	
#$&,/0$*0	+&-0	,*	:&+#*	+*	,&	%#*7/8#*	:'##*:./'-	+*0	*&(;	+(	_(#&	E+*	�&,/0	��C�M	�/0:1*#	���"F9	
-	
��2�M	(-	-'(B*&(	%#'D*.	+*	:'##*:./'-	+(	B/,,&=*	+?�*--/*I	&(	,&:	+*	�'#&.	B/.	,*	D'(#9	�*	-?*0.	%'(#.&-.	
>(?&%#80	(-*	:#(*	:&.&0.#'%1/>(*	*-	����M	>(*	,*0	&(.'#/.$0	%#/#*-.	,*	%#'6,87*	B#&/7*-.	&(	0$#/*(;9	�-	
%#'D*.	=$-$#&,	:'-:*#-&-.	,*	0*:.*(#	*-.#*	X	
-	�#/B&(;	Y	N	*-	&7'-.	+*	�'(+'-	N	*.	,*	,&:	+*	�'#&.	<(.	
$,&6'#$	*-	���C9	�*	%#'D*.	%#$B'4&/.	+?$,&#=/#	,*	,/.	+*	,&	�#'4*M	-$:*00/.&-.	,&	#*:'-0.#(:./'-	+*0	%'-.0	
0(#	,&	�#'4*	E�/0:1*#	���"F9		

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

	

	

�������!,�=� �'(+'-M	&%#80	,&	:#(*	+*	,&	�#'4*	+(	"	':.'6#*	����M	/-	�1(&#+	�	3&(:1*##*	E�C2�F	

	

	
	
�������!&�=� �'(+'-M	:#(*	+*	,&	�#'4*M	%#'6&6,*7*-.	,*	�!	7&#0	��C!M	/-	�1(&#+	�	3&(:1*##*	E�C2�F	

	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "2	

�*,'-	 �/0:1*#	E���"FM	0*(,*0	 ,*0	 :'77(-*0	+(	 1&(.	 +*	 ,&	%,&/-*	 +*	 ,&	 �#'4*	&::*%.8#*-.	 :*	%#'D*.	
+?&7$-&=*7*-.M	>(/	<(.	7/0	*-	b(B#*	*-.#*	X	
-	�#/B&(;	Y	*.	,*	 '-.N�*(<	+80	��C�9	
*0	.#&B&(;	<(#*-.	
&:1*B$0	*-	 �C��M	&%#80	>(*,>(*0	7'+/</:&./'-0	#$&,/0$*0	0(/.*	A	 ,?/-'-+&./'-	 *;:*%./'--*,,*	+*	 ��C!	
E#*1&(00*7*-.	 *.	#*-<'#:*7*-.	+*0	6*#=*0F9	 �&-0	 ,*	0*:.*(#	&B&,	+*	 ,&	%,&/-*M	D(0>(?*-	 �C��	 '-	0*	
:'-.*-.&	 +*	 #*-<'#:*#	 ,*0	 '(B#&=*0	 +*	 0.&6/,/0&./'-	 +*0	 6*#=*0	 +*	 ,&	 �#'4*9	 �1/,&#+/	 E����F	 +$:#/.	
+/<<$#*77*-.	 ,*0	.#&B&(;	*;$:(.$0	+(#&-.	:*..*	7G7*	%$#/'+*	*.	:'-.#*+/.	&/-0/	�/0:1*#9	�*,'-	*,,*M	A	
,?&B&,	+*	 &4*#-*M	+*0	.#&B&(;	+?$,&#=/00*7*-.	*.	+*	#*-<'#:*7*-.	+*0	6*#=*0	+(	-'(B*&(	:&-&,	<(#*-.	
*;$:(.$0	+&-0	,*0	&--$*0	����N��C�9	
*	.#&:$	+*	,&	�#'4*	*-.#*	 &4*#-*	*.	�#&-=*0N%#80N�&#-&-+	<(.	
7'+/</$	B*#0	,&	</-	+(	�C87*	0/8:,*M	*.	+&-0	(-	+*(;/87*	.*7%0	,*	.#&:$	*-.#*	�#&-=*0N%#80N�&#-&-+	*.	
�'(+'-	<(.	$=&,*7*-.	:'##/=$	0(/.*	A	(-	+$:#*.	+*	���C	/-:,(&-.	:*	0*:.*(#	+&-0	,*	%#'D*.	=$-$#&,	+*	
:'##*:./'-9	�*,'-	�',,*	E���"FM	,*0	.#&B&(;	+&-0	,*	0*:.*(#	&7'-.	+*	 &4*#-*	<(#*-.	$=&,*7*-.	#$&,/0$0	
*-	 +*(;	 .*7%0	)	 *-.#*	 ��C�	 *.	 ��C�	 *.	 *-.#*	 ��C�	 *. 	 �C��9	 
,,*	 -*	 %#$:/0*	 .'(.*<'/0	 %&0	 0/	 :*..*	
+/<<$#*-:*	.*7%'#*,,*	:'##*0%'-+	A	(-*	0$%&#&./'-	0%&./&,*	+*0	.#&B&(;9		

�%#80	,&	</-	+*0	=#&-+0	.#&B&(;	+*	:'##*:./'-	+*	,&	�#'4*M	,*0	.#&B&(;	+?*-.#*./*-	+*0	-'(B*&(;	.#&:$0	
<(#*-.	 *-:'#*	 /7%'#.&-.09	 �(/.*	 A	 (-*	 :#(*	 :*-.*--&,*	 *-	 �C��M	 +*0	 &+&%.&./'-0	 (#=*-.*0	 <(#*-.	
#$&,/0$*0	 A	 �.N�(6/-M	 +&-0	 ,&	 #$=/'-	 +?�B*-:1*09	 �*0	 .#&B&(;	 +?*-+/=(*7*-.0	 %&#./*,0	 *(#*-.	 ,/*(	 A	
�/,,*-*(B*	E3�F	 *-.#*	 �C��	 *.	 �C��M	A	3$./=-4	 *-.#*	 �C��	 *.	 �C""M	&/-0/	>(*	+&-0	+?&(.#*0	 *-+#'/.0	
D(0>(?A	 :*	 D'(#	 E�',,*M	 ���"F9	  ,(0	 #$:*77*-.M	 +*	 -'76#*(;	 0*(/,0	 +*	 ��	 A	 !�	 :7	 +*	 1&(.	 <(#*-.	
&7$-&=$0	.'(.	,*	,'-=	+(	.#&:$	:'##/=$	E�1/,&#+/	����F9	

	

/�����  ����	�������	
�	
�.����4��
�


*0	+*(;	:'##*:./'-0	+*0	*&(;	+(	_(#&M	#$&,/0$*0	*-	0*:'-+*	%&#./*	+*0	�C87*	*.	�� 87*	0/8:,*0M	*(#*-.	
(-*	/-<,(*-:*	/-+/#*:.*	7&/0	/7%'#.&-.*	0(#	,?$.&.	+*	,&	�#'4*9		

	


?'6D*:./<	+*	:*0	.#&B&(;	+*	:'##*:./'-	$.&/.	+?&6&/00*#	,*	-/B*&(	+*0	.#'/0	,&:0	D(#&00/*-0	E�/*--*M	�'#&.	
*.	�*(:1[.*,F	*.	+*	+/7/-(*#	,*(#0	B&#/&./'-0M	+&-0	,*	6(.	+*	#$+(/#*	,*0	/-'-+&./'-0	&,'#0	/7%'#.&-.*0	
&(.'(#	+*	:*0	+*#-/*#0	*.	+*	=&=-*#	%&#	,&	7G7*	'::&0/'-	+*0	.*##*0	&#&6,*09	


&	%#*7/8#*	:'##*:./'-	#$&,/0$*	*-.#*	����	*.	��C�M	%*#7/.	-'.&77*-.	+?&6&/00*#	,*0	*&(;	+*0	.#'/0	,&:0	
+*	�9!	79	�(/.*	&(;	+*(;	=(*##*0	7'-+/&,*0M	(-*	+*(;/87*	:'##*:./'-	+*0	*&(;	+(	_(#&	<(.	*;$:(.$*	
*-.#*	 �C��	 *.	 �C2"M	 &B*:	 %'(#	 6(.	 +*	 #$+(/#*	 +?(-	 78.#*	 0(%%,$7*-.&/#*	 ,*	 -/B*&(	 +*0	 ,&:0	 *.	 +*	
+/7/-(*#	*-:'#*	,*(#0	B&#/&./'-09	�%#80	:*..*	+*(;/87*	:'##*:./'-M	&(:(-*	=#&-+*	/-'-+&./'-	,/$*	&(;	
.#'/0	,&:0	-?*(.	%,(0	,/*(9	


?&6&/00*7*-.	+(	-/B*&(	+(	,&:	+*	�'#&.	&	*(	%'(#	:'-0$>(*-:*	(-*	&(=7*-.&./'-	+*	,&	%*-.*	+*	,&	
�#'4*	+&-0	0&	%&#./*	&B&,*	*.	+'-:	(-*	7'+/</:&./'-	+*	0'-	$:'(,*7*-.	>(/	+*B/-.	%,(0	#&%/+*9	�(.#*	
:'-0$>(*-:*M	,&	%,&/-*	+*	,&	�#'4*	%(.	G.#*	7/*(;	&00$:1$*	=#[:*	A	,&	%*-.*	0(%%,$7*-.&/#*	>(/	,(/	&	
$.$	 &/-0/	 +'--$*	 E�1/,&#+/M	 ����F9	 
*	 .#&:$	 +*	 ,&	 �#'4*	 0*	 .#'(B&	 $=&,*7*-.	 &,,'-=$	 B*#0	 0'-	
*76'(:1(#*	+&-0	,*	,&:	+*	�'#&.M	,?*7%#/0*	+*	:*	+*#-/*#	0(#	,&	%,&/-*	+*	,&	�#'4*	&4&-.	$.$	#$+(/.*9	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "� 	

0�
+	
����
��	
���
%
�.��	�����	�������	�*
�"���	�	 ���	
�	
�.����4��
�
	

N ���!& 1*� � ��1

�� )	 �$&,/0&./'-	+*	+/B*#0	.#&B&(;	+?*-+/=(*7*-.	+*	,&	�#'4*M	&</-	+*	.*-.*#	+*	
,/7/.*#	,*0	:#(*0	>(/	:&(0&/*-.	%$#/'+/>(*7*-.	+*0	/-'-+&./'-0	/7%'#.&-.*0	U	

N ���!2'3�D�!2&3 	)	�'##*:./'-	+(	.#&:$	+*	,&	�#'4*	*-.#*	 &4*#-*	*.	,*	,&:	+*	�'#&.	U	
N ���!2,2�D�!2+! 	)	 #*7/8#*	:'##*:./'-	+*0	*&(;	+(	_(#&	U	
N ��� !223�D� !+33	)	 �#&B&(;	+?$,&#=/00*7*-.	 *.	+*	0.&6/,/0&./'-	 *-	+(#	+*0	%/*+0	+*	6*#=*	+(	

-'(B*&(	:&-&,	*-	&B&,	+*	 &4*#-*	U	
N ��
��>������!+ 1*� ���1

� 	E��C�	A	��C�� F	)	�'##*:./'-	+(	.#&:$	*-.#*	�#&-=*0N%#80N�&#-&-+	*.	

 &4*#-*	U	
N ����.��	����$3 1*� ���1

� 	E��C�	A	�C��� F	)	�'##*:./'-	+(	.#'-J'-	*-.#*	�#&-=*0N%#80N�&#-&-+	

*.	,*	�'/0	+(	�$%*4	U	
N ���!+,$�D�!+&#	)	�*(;/87*	:'##*:./'-	+*0	*&(;	+(	_(#&	U	
N -
����.
�**��	 	E� F	)	 ,(0/*(#0	0*(/,0	+*	��	A	!�	:7	+*	1&(.	'-.	$.$	7/0	*-	%,&:*	.'(.	,*	,'-=	

+(	.#&:$	:'##/=$9	
�

/�����/  0%�����������+������	����
%	�
�

�(/.*	&(;	.#&B&(;	+*	:'##*:./'-M	,*	%#'</,	*-	.#&B*#0	+*	,&	�#'4*	&	$.$	7'+/</$	0(#	.'(.*	0&	,'-=(*(#M	+*	
�'(+'-	&(	,&:	+*	�'#&.M	*.	:'##*0%'-+	&:.(*,,*7*-.	A	(-	%#'</,	.#&%$I'^+&,	.4%/>(*9	�	,?$%'>(*M	A	,?&B&,	
+*	 &4*#-*M	X	,?$:'(,*7*-.	+*	,&	�#'4*	0*	<&/0&/.	A	,&	,/7/.*	*-.#*	6&-:0	&,.*#-$0	*.	7$&-+#*09	
-	*<<*.M	
+*0	7$&-+#*0	6/*-	+$B*,'%%$0	-?'-.	%&0	#$(00/	A	0*	7*..#*	*-	%,&:*M	#*0.&-.	&/-0/	%#':1*	+?(-	#$=/7*	
*-	 6&-:0	 &,.*#-$0Y9	 �	 ,?&7'-.	 +*	  &4*#-*M	 X	,?$:'(,*7*-.	 0*	 <&/0&/.	 %,(.H.	 *-	 #$=/7*	 +*	 6&-:0	
&,.*#-$0	Y	E�1/,&#+/	����F9	

	

/�����5  ����	
���
%
�.��
�
��
�+�
��	��	��
�"���	�

�?&(.#*0	.#&B&(;	'-.	$.$	#$&,/0$0	+&-0	,&	%,&/-*	+*	,&	�#'4*	&(;	7G7*0	%$#/'+*0M	&B*:	-'.&77*-.	,*	
+$B*,'%%*7*-.	+*	:&-&(;	+*	+#&/-&=*	*.	 ,&	:'##*:./'-	+*0	.#&:$0	+*	%,(0/*(#0	&<<,(*-.0	+*	,&	�#'4*M	
&</-	+*	=&=-*#	+*0	.*##&/-0	:(,./B&6,*0	*.	+*	,/7/.*#	,*0	#/0>(*0	+?/-'-+&./'-	E *./.*	�,[-*	*.	�#6'=-*	*-	
%&#./:(,/*#F9	

 ,(0	#$:*77*-.M	+*0	.#&B&(;	+*	#*B/.&,/0&./'-	+*	,&	�#'4*	&(	-/B*&(	+*	,&	I'-*	&,,(B/&,*	+*	�/,,*-*(B*	
E3�F	 '-.	 $.$	 #$&,/0$0	 *.	 (-	 %#'D*.	 +*	 #*B/.&,/0&./'-	 +*	 ,?�#6'=-*	 *-	 &B&,	 +*	 �'7+/+/*#	 *0.	 *-	 :'(#0	
+?$.(+*9	

	

																																																											
� 	�&.*0	/-:*#.&/-*0	E#*:1*#:1*0	%,(0	&%%#'<'-+/*0	-$:*00&/#*0	&</-	+*	+$.*#7/-*#	,*0	+&.*0	*;&:.*0F9	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 "C	

/����  0���	�������+1�����)�	�

�'(0	 ,*0	 $,$7*-.0	 7'#%1','=/>(*0	 0'-.	 </=(#$0	 0(#	 ,*0	 :&#.*0	 +*	 ,?�--*;*	 !9�9	 
*0	 $,$7*-.0	
7'#%1','=/>(*0	 :&#&:.$#/0./>(*0	 *.	 ,*0	 $,$7*-.0	 +?(-	 /-.$#G.	 %&#./:(,/*#	 %'(#	 ,&	 #*B/.&,/0&./'-	 '-.	 $.$	
+$:#/.0	%&#	(-*	6#8B*	</:1*	+*0:#/%./B*	&B*:	%1'.'E0F	E�--*;*	!9�F9		

	

���
)�����*.��%����

 '(#	 :1&>(*	 :,&00*	 +?$,$7*-.0	 7'#%1','=/>(*0	 #*,*B$*	 +&-0	 ,*	 %$#/78.#*	 +?$.(+*M	 (-*	 :&#.*	
-(7$#/>(*	E:'(:1*F	</=(#&-.	,*0	$,$7*-.0	:'##*0%'-+&-.0	&	$.$	:#$$*9	
-	.'(.M	C	:'(:1*0	'-.	&/-0/	$.$	
%#'+(/.*09	
*	:'-.*-(	+*0	.&6,*0	&..#/6(.&/#*0	,/$*0	A	:*0	:'(:1*0	*0.	%#$0*-.$	+&-0	,?�--*;*	!9"9	

	

�F	�-:/*-0	.#&:$0	


&	:&#.*	-(7$#/>(*	E:'(:1*F	:'##*0%'-+&-.*	</=(#*	,?*-0*76,*	+*0	&-:/*-0	.#&:$0	#*,*B$0	0(#	,&	6&0*	
+*0	:&#.*0	=$','=/>(*0	*.	1/0.'#/>(*0	+*	#$<$#*-:*M	>(?/,0	&/*-.	$.$	<'#7$0	%&#	,&	�#'4*	'(	%&#	(-	+*	0*0	
&<<,(*-.09	 �..*-./'-M	 ,*0	 &-:/*-0	 .#&:$0	 +*0	 &<<,(*-.0	 -?'-.	 $.$	 </=(#$0	 >(*	 0(#	 ,&	 6&0*	 +*0	 :&#.*0	
=$','=/>(*09		


&	=#&-+*	7&D'#/.$	+*0	&-:/*-0	.#&:$0	#*,*B$0	0(#	:&#.*0	'-.	$.$	B/0/.$0	0(#	,*	.*##&/-9	�*(,0	0/;	&-:/*-0	
.#&:$0	+*	,&	�#'4*	*.	0*%.	&-:/*-0	.#&:$0	+?&<<,(*-.0	E *./.*N�,[-*	*.	�#6'=-*F	-?'-.	%(	G.#*	B/0/.$0	<&(.*	
+*	.*7%09	�-	:'7%,$7*-.	+*	.#&B&/,	+*	.*##&/-	:'-:*#-&-.	:*0	'6D*.0	+*B#&/.	G.#*	#$&,/0$9	

�&-0	 ,&	7&D'#/.$	+*0	*-+#'/.0	B/0/.$0M	,*0	 .#&:$0	-?$.&/*-.	%&0	#*:'--&/00&6,*0	+*	7&-/8#*	$B/+*-.*	A	
,?b/,	-(M	:*:/	+?&(.&-.	%,(0	>(*	,&	0&/0'-	A	,&>(*,,*	,*	.*##&/-	&	$.$	#$&,/0$	-?$.&/.	%&0	+*0	%,(0	<&B'#&6,*0	
E%#$0*-:*	+*	:(,.(#*0F9	�-	:'7%,$7*-.	+*	.*##&/-	*-	%$#/'+*	1/B*#-&,*M	*.	$B*-.(*,,*7*-.	+?&-&,40*	&(	
7'4*-	 +(	 ���	 %'(#	 ,*0	 I'-*0	 '(B*#.*0M	 0*#&/.	 +'-:	 0'(1&/.&6,*	 &</-	 +*	 %*#7*..#*	 (-*	 7*/,,*(#*	
B/0(&,/0&./'-	+*	,&	.'%'=#&%1/*	E%&0	+*	:(,.(#*0M	<'#G.0	:,&/#*0F9	

�&-0	"�	0/.*0M	,?&-:/*-	.#&:$	#*,*B$	0(#	:&#.*0	&	$.$	+$.*#7/-$	:'77*	$.&-.	:,&/#*7*-.	#*:'--&/00&6,*	
*.	+&-0	(-*	>(/-I&/-*	+*	0/.*0	:'77*	$.&-.	<&/6,*7*-.	#*:'--&/00&6,*9	 '(#	:*#.&/-0	+*	:*0	.#&:$0M	,*0	
$,$7*-.0	 '60*#B$0	0(#	,*	 .*##&/-	-*	 :'##*0%'-+&/*-.	%&0	B#&/7*-.	A	:*(;	</=(#$0	0(#	:&#.*0	E%'0/./'-M	
<'#7*M	'#/*-.&./'-F9	�&-0	:*	:&0M	:*0	+*#-/8#*0	'-.	7&,=#$	.'(.	$.$	</=(#$*0	:'77*	<&/0&-.	%&#./*	+*0	
.#&:$0	0(#	:&#.*0	,*0	%,(0	%#':1*09	�-	*;&7*-	%,(0	%'(00$	0(#	,&	6&0*	+*0	'#.1'%1'.'0	*.	&(	7'4*-	+(	
���	%'(#	,*0	I'-*0	'(B*#.*0	&/-0/	>(?&(	7'4*-	+?(-	� �	%'(#	,*0	I'-*0	+*	<'#G.M	0*#&/.	(./,*	%'(#	:*0	
$,$7*-.09	  ,(0	=,'6&,*7*-.M	 :*.	 *;&7*-	+$.&/,,$	+*B#&/.	G.#*	#$&,/0$	%'(#	 .'(0	 ,*0	$,$7*-.0	+?/-.$#G.	
+&-0	,*	6(.	+*	%#$:/0*#	,*(#	%'0/./'--*7*-.	*.	,*(#	<'#7*9	

�*	7&-/8#*	=$-$#&,*M	,&	7&D'#/.$	+*0	.#&:$0	+$.*#7/-$0	:'77*	$.&-.	*-:'#*	:,&/#*7*-.	B/0/6,*0	A	:*	
D'(#	0'-.	+*0	.#&:$0	0/.($0	*-	<'#G.9	


-	1(/.	*-+#'/.0M	+*	,?*&(	*0.	%#$0*-.*	+&-0	'(	.#&-0/.*	B/&	(-	&-:/*-	.#&:$9	

�&-0	:*..*	%#*7/8#*	%1&0*	+?$.(+*M	0*(,*0	,*0	:&#.*0	=$','=/>(*0	*.	1/0.'#/>(*0	'-.	0*#B/	+*	6&0*	%'(#	
,?/+*-./</:&./'-	+*0	&-:/*-0	 .#&:$0	+*	 ,&	 �#'4*9	  &#	,&	0(/.*M	/,	0*#&/.	D(+/:/*(;	+?(./,/0*#	 ,*0	0'(#:*0	+*	
+'--$*0	 >(*	 0'-.	 ,*0	 '#.1'%1'.'0	 *.	 ,*	 ���	 &</-	 +*	 :'7%,$.*#	 ,?&-&,40*9	 
-	 :*	 >(/	 :'-:*#-*	 ,*0	
&<<,(*-.0	+*	 ,&	 �#'4*M	/,	0?&=/#&	$=&,*7*-.	+?(./,/0*#	 ,*0	 :&#.*0	1/0.'#/>(*0	%'(#	 /+*-./</*#	 ,*(#0	&-:/*-0	
.#&:$0M	:*	>(/	-?&	%&0	*-:'#*	$.$	<&/.	A	:*	D'(#	<&(.*	+*	.*7%09	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �� 	

�F	 /*+0	+*	B*#0&-.	*.	.*##&00*	

�'(I*	.*##&00*0	/+*-./</$*0	0(#	:&#.*	0'-.	0/.($*0	+&-0	,&	%,&/-*	&,,(B/&,*	A	%#'%#*7*-.	%&#,*#	*.	-'-	A	
0'-	 6'#+9	 �*0	 .*##&00*0	 '-.	 $.$	 :&#&:.$#/0$*0	0(#	 ,*	 .*##&/-	 0*,'-	 >(?*,,*0	0*	+$.&:1*-.	 +*	 7&-/8#*	
7&#>($*	E0*(/,	-*.F	'(	%*(	7&#>($*	E6'00*	+'(:*F9	�&-0	(-	:&0M	/,	0*76,*#&/.	>(*	,&	.*##&00*	&/.	$.$	
#*76,&4$*	%&#	+*0	7&.$#/&(;	-'-	/+*-./</$09	


&	 +$,/7/.&./'-	 +*0	 6&0	 +*	 B*#0&-.0	 +&-0	 ,&	 %,&/-*	&+B*-./:/*--*M	 %#80	 +(	 ,&:	 +*	 �'#&.M	 &	 $.$	 %,(0	
+/<</:/,*9	
-	#/B*	+#'/.*M	,*0	6&0	+*	B*#0&-.0	'-.	$.$	</-&,*7*-.	&,/=-$0	&(;	:'(#6*0	+*	-/B*&(9	

�*#.&/-0	%/*+0	+*	B*#0&-.	'(	6'#+0	+*	.*##&00*	'-.	$.$	7'+/</$0	%&#	,?1'77*	E=#&B/8#*M	&;*	#'(./*#F	*.	
0'-.	#*-0*/=-$0	*-	.&-.	>(*	.*,0	+&-0	,&	.&6,*	&..#/6(.&/#*	E�--*;*	!9"F9	

	

"F	�H-*0	+?&,,(B/'-0	


?*7%#/0*	+*0	:H-*0	<'#7$0	%&#	,*0	&<<,(*-.0	+*	,&	�#'4*	&	$.$	</=(#$*	%#/-:/%&,*7*-.	0(#	,&	6&0*	+*	,&	
:&#.*	=$','=/>(*9	�-*	+$,/7/.&./'-	%#$:/0*	+*	:*0	$,$7*-.0	*0.	*-	*<<*.	+/<</:/,*	A	#$&,/0*#	A	,?b/,	-(	*-	
#&/0'-	+*	,&	.#&-0/./'-	.#80	+/<<(0*	+*0	,/7/.*0	+*	:*0	$,$7*-.0	&B*:	,*0	$,$7*-.0	&+D&:*-.09	�-*	7&#=*	
+?/-.*#%#$.&./'-	/7%'#.&-.*	*0.	+'-:	+*	7/0*9	

	

�F	3&,&/0*0	


-	.'(.M	.#'/0	<&,&/0*0	+*	7',&00*	'-.	$.$	#$%*#.'#/$*09	�*(;	+?*-.#*	*,,*0	0'-.	0/.($*0	+/#*:.*7*-.	*-	
&7'-.	+*	�'(+'-M	*.	A	,&	.#'/0/87*	0*	.#'(B*	A	%#';/7/.$	+*	
(:*-09	�*..*	+*#-/8#*	0*76,*	G.#*	,&	%,(0	
A	7G7*	+?G.#*	/-.$=#$*	&(	%#'D*.	+*	#*B/.&,/0&./'-	E:'-.#&/-.*0	#*,&./B*7*-.	+/0.&-.*0M	&(.#*0	$,$7*-.0	
7'#%1','=/>(*0	+?/-.$#G.	A	%#';/7/.$F9	

	

!F	
/.0	+*	7',&00*	

�*0	$,$7*-.0	0'-.	/-+/:&.*(#0	+?(-	,/.	*-:'#*	-&.(#*,	7&/0	-'-	7&,,$&6,*9		

�&-0	,&	I'-*	+?$.(+*M	:/->	.#'-J'-0	+*	,/.	0'-.	:'-0./.($0	+*	7',&00*9	

	

�F	�-:/*-0	7&#&/0	

�-	0*(,	$,$7*-.	%#$0*-.*	*-:'#*	+*0	 :&#&:.$#/0./>(*0	1(7/+*0M	.'(0	 ,*0	&(.#*0	&4&-.	$.$	+#&/-$0	&(	
%#'</.	+*	,?&=#/:(,.(#*9	
*0	C	$,$7*-.0	/+*-./</$0	0(#	,&	6&0*	+*	,?&.,&0	=$','=/>(*	:'##*0%'-+*-.	.'(.*<'/0	
A	 +*0	 .*##&/-0	 .'(#6*(;M	 +'-:	 B#&/0*76,&6,*7*-.	 A	 6'-	 %'.*-./*,	 %'(#	 ,*	 #$.&6,/00*7*-.	 +?(-*	 I'-*	
1(7/+*9	

	

2F	 ,&-0	+?*&(	*.	I'-*0	1(7/+*0	


-	.'(.M	0/;	%,&-0	+?*&(	*.	.#'/0	I'-*0	1(7/+*0	'-.	$.$	#$%*#.'#/$0	A	,?*7%,&:*7*-.	+?&-:/*-0	.#&:$0	'(	
+?&(.#*0	$,$7*-.0	7'#%1','=/>(*0	E=#&B/8#*0M	#*76,&/0M	&-:/*-	7&#&/0F9	�/0	A	%&#.	(-	:&0	/-+$.*#7/-$M	
,&	.'.&,/.$	+*0	%,&-0	+?*&(	#*,*B$0	0'-.	+?'#/=/-*	B#&/0*76,&6,*7*-.	&#./</:/*,,*9	�-*	0*(,*	I'-*	1(7/+*	
.#'(B*	>(&-.	A	*,,*	0'-	'#/=/-*	+&-0	,*0	&:./B/.$0	1(7&/-*0	E&-:/*--*	=#&B/8#*F9	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �� 	


*	%,&-	+?*&(	+?'#/=/-*	-'-	/+*-./</$*M	0/.($	&(	�(+	+(	,/*(N+/.	X	
*0	�B*-.(#/*0	YM	-?&	%&0	$.$	B/0/.$	0(#	
,*	.*##&/-	%&#	7&->(*	+*	.*7%09	
?/-.$#G.	+*	:*.	$,$7*-.	+&-0	,*	:&+#*	+(	%#'D*.	+*	#*B/.&,/0&./'-	+*	,&	
�#'4*	#*0.*	A	%#$:/0*#9	

	

�F	�-:/*--*0	=#&B/8#*0	E*.	=,&/0/8#*0F	

�(	 .'.&,M	 "�	 0/.*0	 '::(%$0	 %&#	 (-*	 &-:/*--*	 =#&B/8#*	 '(	 =,&/0/8#*	 '-.	 $.$	 #$%*#.'#/$0	 +&-0	 ,&	 I'-*	
+?$.(+*	0(#	,&	6&0*	+*	,?&.,&0	=$','=/>(*9	�,	0?&=/.	+?&-:/*--*0	=#&B/8#*0M	:&#	&(:(-*	+?*-.#*	*,,*0	-?&	$.$	
/+*-./</$*	:'77*	$.&-.	*-	&:./B/.$	&:.(*,,*7*-.9	�*#.&/-*0	+?*-.#*	*,,*0	0*#B*-.	:*%*-+&-.	+*	,/*(;	+*	
+$%H.0	.#&-0/.'/#*0	%'(#	+/B*#0	.4%*0	+*	7&.$#/&(;	.*##*(;	'(	7/-$#&(;9	


&	%,(%&#.	+*	 :*0	&-:/*--*0	=#&B/8#*0	0'-.	&:.(*,,*7*-.	0/.($*0	&(	-/B*&(	+*	 ,&	%,&/-*	+*	 ,&	 �#'4*M	
&4&-.	0'/.	$.$	#*76,&4$*0	0'/.	:#*(0$*0	*-	%/*+	+*	B*#0&-.9	�/;	&-:/*--*0	=#&B/8#*0	0'-.	&:.(*,,*7*-.	
0/.($*0	0'(0	,*	-/B*&(	+*	,&	%,&/-*M	+*(;	+?*-.#*	*,,*0	$.&-.	%&#./*,,*7*-.	#*76,&4$*09	

	

CF	�$%H.0	&#./</:/*,0M	#*76,&/0	


-	.'(.M	"2	I'-*0	+*	#*76,&/0	'(	+*	+$%H.0	'-.	$.$	/+*-./</$*0	*-	0*	6&0&-.	0(#	,?&.,&0	=$','=/>(*9	
&	
.#80	=#&-+*	7&D'#/.$	+*	:*0	I'-*0	-*	0'-.	%&0	B/0/6,*0	A	,?b/,	-(M	,*0	#*76,&/0	-*	+$%&00&-.	%&0	+(	0',9	
 ,(0	+*	,&	7'/./$	+*	:*0	I'-*0	:'##*0%'-+*-.	A	+?&-:/*--*0	=#&B/8#*0	#*76,&4$*09		


&	-&.(#*	+*0	#*76,&/0	-?&	%&0	$.$	/-B*0./=($*	+&-0	,*	:&+#*	+*	:*..*	$.(+*	7&/0	/,	*0.	%#'6&6,*	>(*	
:*#.&/-0	+*	 :*0	#*76,&/0	:'##*0%'-+*-.	A	+*0	0/.*0	%',,($09	 �-*	$.(+*	(,.$#/*(#*	+*	 :*0	0/.*0	+*B#&/.	
G.#*	#$&,/0$*	0(#	,&	6&0*	+(	:&+&0.#*	+*0	0/.*0	%',,($09	

	

�-*	:&#.*	-(7$#/>(*	+$,/7/.&-.	,?*;.*-0/'-	7&;/7&,*	+*	,&	%,&/-*	&,,(B/&,*	1/0.'#/>(*	&	$=&,*7*-.	$.$	
=$-$#$*	*-	0?&%%(4&-.	0(#	,*0	$,$7*-.0	7'#%1','=/>(*0	%#$:$+*77*-.	+$:#/.0	E�--*;*	!9�F9	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �� 	

'9( -���	��D�
�*�
.	����	�����
.*��	���0.	����������.��


*0	 %'/-.0	 A	 :'7%,$.*#	 /+*-./</$0	 +&-0	 :*..*	 %1&0*	+(	 %#'D*.	 *.	 ,*0	 0(%%,$7*-.0	 +?/-B*0./=&./'-	
-$:*00&/#*0	%'(#	,&	6'--*	0(/.*	+*	:*	+*#-/*#	'-.	$.$	#$(-/0	+&-0	,*	.&6,*&(	:/N+*00'(09	

	

�(D*.	  '/-.0	A	:'7%,$.*#	 �(%%,$7*-.0	+?/-B*0./=&./'-	%#'%'0$0	


.(+*	1/0.'#/>(*	

	 �*#.&/-*0	+&.*0	+*0	.#&B&(;	+*	:'##*:./'-0	
0'-.	/-:*#.&/-*09	

�/	 :*,&	 *0.	 D(=$	 (./,*M	 *<<*:.(*#	 +*0	 #*:1*#:1*0	
&%%#'<'-+/*0	+&-0	,*0	&#:1/B*09	


.(+*	7'#%1','=/>(*	

�-:/*-0	.#&:$0	

�*#.&/-0	 $,$7*-.0	 -?'-.	 %&0	 $.$	 B/0/.$0	
<&(.*	+*	.*7%0	

	
�*#.&/-0	 $,$7*-.0	 -?'-.	 %&0	 %(	 G.#*	 6/*-	
$.(+/$0	 0(#	 ,*	 .*##&/-	 *-	 #&/0'-	 +*	 ,&	
%#$0*-:*	 +*	 :(,.(#*0	 +&-0	 ,*0	 :1&7%0	 *.	
+*0	<*(/,,*0	*-	<'#G.	

�*#.&/-*0	 '60*#B&./'-0	 0(#	 ,*	 .*##&/-	 -*	
:'##*0%'-+*-.	 %&0	 B#&/7*-.	 &(;	 +'--$*0	
/00(*0	 +*0	 :&#.*0	 =$','=/>(*0	 *.	
1/0.'#/>(*0		E%'0/./'-M	<'#7*	*.	'#/*-.&./'-F	

�*(,0	 ,*0	 $,$7*-.0	 /+*-./</$0	 0(#	 ,&	 6&0*	
+*0	 :&#.*0	 =$','=/>(*0	 *.	 1/0.'#/>(*0	 '-.	
$.$	#*.*-(0	*.	B/0/.$0	


?/+*-./</:&./'-	 +*0	 &-:/*-0	 .#&:$0	 +*0	
&<<,(*-.0	+*	,&	�#'4*	0?*0.	<&/.*	0(#	,&	6&0*	
+*0	:&#.*0	=$','=/>(*0	(-/>(*7*-.	

3/-&,/0*#	,*	.#&B&/,	+*	.*##&/-	EB/0/.*	+*0	+*#-/*#0	0/.*0FM	0/	
%'00/6,*	*-	%$#/'+*	1/B*#-&,*	

�'7%,$.*#	 ,*	 .#&B&/,	+*	 .*##&/-	 *-	%$#/'+*	1/B*#-&,*	E0/	
%'00/6,*F	 *.	 0?&%%(4*#	 $B*-.(*,,*7*-.	 0(#	 ,*	 ���	
:'-:*#-&-.	,*0	I'-*0	'(B*#.*0	

�./,/0*#	,*0	'#.1'%1'.'0	*.	,*	���M	&/-0/	>(*	,*	� �	E*-	
<'#G.F	&</-	+*	%#$:/0*#	,&	%'0/./'-	*.	,&	<'#7*	+*0	&-:/*-0	
.#&:$0	 %#$0*-.&-.	 (-	 /-.$#G.	 %&#./:(,/*#	 %'(#	 ,&	
#*B/.&,/0&./'-	
	

�./,/0*#	 ,*0	 '#.1'%1'.'0	 *.	 ,*	 ���	 &</-	 +?/+*-./</*#	
+?&(.#*0	 &-:/*-0	 .#&:$0	 %'.*-./*,,*7*-.	 /-.$#*00&-.0	
+&-0	,&	%*#0%*:./B*	+*0	.#&B&(;	+*	#*B/.&,/0&./'-	

�&-0	 ,*	 :&0	 '\	 (-*	 $B*-.(*,,*	 #*B/.&,/0&./'-	 +?(-	 '(	
%,(0/*(#0	+*	:*0	&<<,(*-.0	*0.	%#$B(*M	(./,/0*#	,*0	:&#.*0	
1/0.'#/>(*0M	 ,*0	 '#.1'%1'.'0	 B'/#*	 ,*	 ���	 %'(#	
:'7%,$.*#	 ,?/-B*-.&/#*	 +*0	&-:/*-0	 .#&:$0	+*0	&<<,(*-.0	
+*	,&	�#'4*M	*.	B/0/.*#	,*0	$,$7*-.0	0(%%,$7*-.&/#*0	0(#	
,*	.*##&/-	

 /*+0	+*	B*#0&-.0	*.	
.*##&00*0	U	�H-*0	U	
3&,&/0*0	

�/<</:(,.$	A	+$,/7/.*#	 ,*0	%/*+0	+*	B*#0&-.0	
*-	%&#./:(,/*#	+&-0	,&	�#'4*	&+B*-./:/*--*M	
*-	#/B*	+#'/.*	

�/	 (./,*M	 %#$:/0*#	 &(	 7'4*-	 +(	 ���	 ,*0	 ,/7/.*0	 +*0	
$,$7*-.0	 6'#+&-.	 ,&	 %,&/-*	 &,,(B/&,*	 %'.*-./*,,*7*-.	
&:./B*M	 :*:/	 *-	 %&#./:(,/*#	 %'(#	 ,*0	 $,$7*-.0	 ,*0	 %,(0	
+/<</:/,*0	A	+$,/7/.*#	

�-:/*-0	7&#&/0M	
.*##&/-0	.'(#6*(;	

�&#&:.$#/0./>(*0	 %,(0	 %#$:/0*0	 -'-	
+$.&/,,$*0	 E*;.*-0/'-M	 +#&/-&=*M	 .4%*0	 +*	
0$+/7*-.0M	cF	

�%%#'<'-+/#	,?&-&,40*	+*0		:*0	$,$7*-.0	0/	:*,&	%#$0*-.*	
(-	/-.$#G.	%'(#	,*	%#'D*.	+*	#*B/.&,/0&./'-	

 ,&-0	+?*&(	*.	I'-*0	
1(7/+*0	


*	%,&-	+?*&(	0/.($	&(	�(+	+(	,/*(N+/.	X	
*0	
�B*-.(#/*0	Y	-?&	%&0	$.$	B/0/.$	0(#	,*	.*##&/-	
<&(.*	+*	.*7%0	

�/0/.*	+*	:*	0/.*	0(#	,*	.*##&/-	

�$%H.0	&#./</:/*,0	*.	
#*76,&/0	

�*#.&/-*0	I'-*0	+*	+$%H.0	0/.($*0	+&-0	,*	
%$#/78.#*	 +?$.(+*	 *.	 -'-	 </=(#$*0	 0(#	 ,*0	
:&#.*0	=$','=/>(*0	-?'-.	%&0	$.$	#*,*B$*0	


&	-&.(#*	+*0	7&.$#/&(;	+*	#*76,&/0	-?*0.	
%&0	:'--(*	

�'7%,$.*#	 ,*	#*,*B$	+*0	 I'-*0	+*	+$%H.0	&#./</:/*,0	0(#	
,&	6&0*	+*0	'#.1'%1'.'0	B'/#*	+?(-*	B/0/.*	0(#	,*	.*##&/-	
	

�*0	 &-&,40*0	 %,(0	 %'(00$*0	 0*#'-.	 -$:*00&/#*0	
:'-:*#-&-.	,&	-&.(#*	+*0	#*76,&/0	.'(:1$0	%&#	,*	%#'D*.	
+*	#*B/.&,/0&./'-	

�-:/*--*0	=#&B/8#*0	

*	 .4%*	 +*	 7&.$#/&(;	 *;%,'/.$0	 B&#/*	
E=#&B/*#M	&#=/,*F	

 #$:/0*#	,&	-&.(#*	+*0	7&.$#/&(;	*;%,'/.$0	

�

���
����!!�=� 
&:(-*0	/+*-./</$*0	*.	%#'%'0/./'-0	+*	0(%%,$7*-.0	+?/-B*0./=&./'-	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �" 	

 &#	&/,,*(#0M	+/<<$#*-.0	%'/-.0	 /7%'#.&-.0	%'(#	 ,*	%#'D*.	+*	#*B/.&,/0&./'-	 -?'-.	%&0	$.$	&6'#+$0	+&-0	 ,*	
:&+#*	+*	 :*..*	 $.(+*	 7&/0	+*B#&/*-.	G.#*	%#/0	 *-	 :'7%.*	 *.	 $.(+/$0	+&-0	+*0	%1&0*0	 (,.$#/*(#*0	+(	
%#'D*.9	�,	0?&=/.	*-	%&#./:(,/*#	+*0	%'/-.0	0(/B&-.0	)	

N :&+&0.#*0	+*0	+$:1&#=*0	*.	0/.*0	%',,($0M	
N -&.(#*	+*0	7&.$#/&(;	&,,(B/'--&/#*0	E%*#7$&6/,/.$	O	/7%*#7$&6/,/.$FM	
N $.(+*	14+#'=$','=/>(*	+*0	-&%%*0	0'(.*##&/-*0	E-/B*&(;M	<,(:.(&./'-0FM�
N :&%.&=*0M	I'-*0	+*	%#'.*:./'-	+*0	*&(;M�
N I'-*0	&#:1$','=/>(*0M�
N 6,':0	*##&./>(*0M	
N =$'.'%*0	+?/7%'#.&-:*	:&-.'-&,*M	
N 0(#<&:*0	+?&00',*7*-.	E%,&-	0*:.'#/*,	+*0	0(#<&:*0	+?&00',*7*-.		N	���F9�

�

'9'   .>.���
������
������)�%����

	

�1(&#+	_9N 9	�	3&(:1*##*	_9	E�C2�FM	L
&	�#'4*	+?(-	&(.#*	.*7%0LM	
+9	 &4'.M	
&(0&--*9	
	
�*	 �&,/0	 �9	 E��C�FM	 L�$7'/#*	 0(#	 ,&	 :'##*:./'-	 <,(B/&,*	 +*	 ,&	 �#'4*LM	 �7%#/7*#/*	 �+#/*-	 �'#=*&(+M	

&(0&--*9	
	
�1/,&#+/	�9	E����FM	L�*-&.(#&./'-	+*	,&	�#'4*M	#&%%'#.	.*:1-/>(*L	�#&B&/,	+*	7&0.*#M	�*:./'-	+*	�:/*-:*0	
*.	�-=$-/*#/*	+*	,?
-B/#'--*7*-.M	
 3
M	
&(0&--*9	
	
�'-/-	
9	E���!FM	L�$7'/#*	0(#	,?&00&/-/00*7*-.	+*	,&	%,&/-*	+*	,&	�#'4*M	0(#	,*0	.#&B&(;	*;$:(.$0	*.	,*0	
%#'D*.0	$.(+/$0	%'(#	,&	:'##*:./'-	+*0	*&(;	+*	:*..*	#/B/8#*LM	�7%#/7*#/*	�*'#=*0	�#/+*,M	
&(0&--*9	
	
 &##/&(;	 �9	 E�C��FM	 L�'-.#/6(./'-	 A	 ,?$.(+*	 +*0	 #*00'(#:*0	 *-	 *&(	 +(	 6&00/-	 +*	 ,&	 �#'4*LM	 .180*	 +*	
+':.'#&.M	�$%&#.*7*-.	+*	=$-/*	:/B/,M	
 3
M	
&(0&--*9	
	
�',,*	 �9	 E���"FM	 L�#'4*	 E#/B/8#*F	 LM	 �/:./'--&/#*	 1/0.'#/>(*	 +*	 ,&	 �(/00*	 *-	 ,/=-*	)	1..%)OO]]]91,0N+10N
+009:1O.*;.*0O+O������9%1%9	
	
�/0:1*#	�9	
9	E���"FM	L�/0.'/#*	+*	,&	%#'.*:./'-	:'-.#*	,*0	:#(*0	*-	�(/00*	U	�*0	'#/=/-*0	D(0>(?&(	�C87*	
0/8:,*LM	�&%%'#.0	+*	,?�3
�M	�$#/*	
&(;M	�'	!M	�*#-*9	
	
�*/+7&--	 �9	 E�CC�FM	 L�'./:*	 *;%,/:&./B*LM	 �.,&0	 =$','=/>(*	 �	)�!L���M	 <*(/,,*	����	 �'7'-.M	 �<</:*	
<$+$#&,	+*	,&	.'%'=#&%1/*	E�]/00.'%'FM	�&6*#-	E�
F9	
	
�*/+7&--	 	 �9	 E����FM	 L�'./:*	 *;%,/:&./B*LM	 �.,&0	 =$','=/>(*	 �	)�!L���M	 <*(/,,*	 ����	  &4*#-*M	 �<</:*	
<$+$#&,	+*	,&	.'%'=#&%1/*	E�]/00.'%'FM	�&6*#-	E�
F9	
	

'9,  ����<���
	

����<��'9!� )	�&#.*	+*0	$,$7*-.0	=$'7'#%1','=/>(*0	*.	1/0.'#/>(*0	

����<��'9$� )	3/:1*0	+*0	'6D*.0	:&#&:.$#/0./>(*0	*.	'6D*.0	+?/-.$#G.	

����<��'9#� )	�$.&/,	+*0	.&6,*0	&..#/6(.&/#*0	,/$*0	&(;	:'(:1*0	-(7$#/>(*0	

����<��'9(� )	�&#.*	+*	,?*;.*-0/'-	7&;/7&,*	+*	,&	%,&/-*	&,,(B/&,*	1/0.'#/>(*	

����<��'9'� )	�&6,*&(	7(,./:#/.8#*0	5	�0%*:.0	1/0.'#/>(*0	*.	=$'7'#%1','=/>(*0	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
.(+*	7'#%1','=/>(*	*.	1/0.'#/>(*	+*	,&	�#'4*	*.	+*	0&	%,&/-*	
	

	 �� 	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 �! 	

,  -�	��	��
�����./�
����*��	��0����.�����.
�
���%���
	

,9! ��	����
	����

5����  ����������������
��
��


*	 �(#*&(	 �*,&#I*	 A	 �/=,*	 &	 $.$	 :1&#=$	 +?$.(+/*#	 ,*	 7'+(,*	 #*,&./<	 A	 ,?&-&,40*	 +(	 %'.*-./*,	 +*	
+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	+&-0	 ,&	%,&/-*	E*.	 *-	 ,/*-	$.#'/.	A	 :*	B',*.	 *.	 :*,(/	 .#&/.&-.	+(	
+/&=-'0./:	+$.&/,,$	+*	,?$:'040.87*	&>(&./>(*M	:9<9	:1&%/.#*	 �F	&</-	+?$.&6,/#	,*	+/&=-'0./:	6/','=/>(*	+*	
,?$.&.	*;/0.&-.	+*	,&	�#'4*9		


*	%#$0*-.	:1&%/.#*	&	%'(#	6(.	+*	<'(#-/#	(-*	&-&,40*	%#$,/7/-&/#*	+*0	%'00/6/,/.$0	+*	#*-&.(#&./'-	+*	,&	
�&00*	�#'4*	0'(0	,?&-=,*	6/','=/>(*	%'(#	,*	0*:.*(#	0?$.*-+&-.	+*	�'(+'-	D(0>(?&(	,&:	+*	�'#&.9	�*..*	
&-&,40*	&	%'(#	6(.	+*	 7*..#*	 *-	$B/+*-:*	 ,*0	%'.*-./*,0	+*	#*B/.&,/0&./'-	+*	 ,&	 �#'4*	 *-	 7*..&-.	 *-	
B&,*(#	 ,*0	 $,$7*-.0	 -&.(#*,0	 %&#./:(,/*#0	 +*	 ,&	 #/B/8#*9	 
*	 #H,*	 +(	 #$0*&(	 14+#'=#&%1/>(*	 +&-0	 ,*	
<'-:./'--*7*-.	+(	#$0*&(	$:','=/>(*	*0.	$=&,*7*-.	( -	&0%*:.	>(/	&	$.$	.#&/.$9	

	

5����  6��1�������	�	��
����	
����
����	
��


&	%#*7/8#*	$.&%*	+*	,?$.(+*	&	:'-0/0.$	A	#$(-/#	,*0	+'--$*0	%#'%#*0	&(	0*:.*(#	+?$.(+*9	
?&-&,40*	+(	
#$0*&(	$:','=/>(*	+*	,&	%,&/-*	0?*0.	6&0$*	0(#	:*,,*	+$B*,'%%$*	+&-0	,*	:&+#*	+(	�$0*&(	$:','=/>(*	
B&(+'/0	E�
�F	&:.(*,,*7*-.	*-	:'(#0	+?$,&6'#&./'-	EB'/#	:1&%9	�9�9�F9		


?&-&,40*	 &	 %*#7/0	 +*	 7*..#*	 *-	 $B/+*-:*	 ,*0	 :'7%'0&-.*0	 +(	 #$0*&(	 >(/	 %'008+*-.	 (-*	 B&,*(#	
%&#./:(,/8#*M	 >(?/,	 0?&=/#&	 +*	 :'-0*#B*#	 '(	 +*	 #*-<'#:*#9	 
,,*	 .#&/.*	 0(::*00/B*7*-.	 +*0	 +/<<$#*-.*0	
:'7%'0&-.*0	 +(	 #$0*&(M	 A	 0&B'/#	 +*0	 0'(0N#$0*&(;	 +*0	 *&(;	 :'(#&-.*0M	 +*0	 7/,/*(;	 1(7/+*0M	 +*0	
<'#G.0	 *.	 7/,/*(;	 0*:0	 >(/	 '-.	 $.$	 %,(0	 %&#./:(,/8#*7*-.	 %#/0	 *-	 :'7%.*	 :&#	 $.#'/.*7*-.	 ,/$0	 A	 ,&	
%#'6,$7&./>(*	+*	#*-&.(#&./'-	EB'/#	:1&%9	�9�9�F9	

	

,9$ ����.�����.
�
���%������
���
�����

5����  �*	������	������
	
���������)�	�%
����
��

 '(#	$.&6,/#	,?&-&,40*	+(	#$0*&(	+*	,&	%,&/-*M	,?$.(+*	0?*0.	/-0%/#$*	+(	7'+8,*	+(	#$0*&(	$:','=/>(*	+(	
:&-.'-	+*	 �&(+9	 �*	7'+8,*	&	$.$	$,&6'#$	A	%&#./#	+*0	+'--$*0	+(	#$0*&(	$:','=/>(*	 -&./'-&,	 �
�	
E
:'-&.M	�CCCF9		


&	 7$.1'+','=/*	 &+'%.$*	 +&-0	 ,*	 +$B*,'%%*7*-.	 +(	 :'-:*%.	 +/#*:.*(#	 +(	 #$0*&(	 $:','=/>(*	 0?*0.	
6&0$*	0(#	(-	+$:'(%&=*	%&#	#$=/'-0	*.	%&#	0'(0N#$0*&(;9	�*(;	:&.$='#/*0	+*	+'--$*0	'-.	$.$	(./,/0$*0	
%'(#	:*..*	$.(+*9	�,	0?&=/.	)	

N +*	 +'--$*0	 +*	 6&0*	 .*##/.'#/&,*0	 E&<<*:.&./'-	 +(	 0',M	 B&,*(#	 -&.(#*,,*	 %&#./:(,/8#*M	 0/.*0	
%#'.$=$0F	

N +*	+'--$*0	+?'60*#B&./'-0	E+'--$*0	<&(-/0./>(*0	 *.	<,'#/0./>(*0	#$:',.$*0	&(%#80	+(	 �*-.#*	
0(/00*	+*	:&#.'=#&%1/*	+*	,&	<&(-*	E���3FM	+*	,?&-.*--*	#'7&-+*	+*	,&	0.&./'-	'#-/.1','=/>(*	
0(/00*	E���F	*.	+(	�$0*&(	<,'#/0./>(*	0(/00*	E���3F9	�?*0.	0(#	:*..*	6&0*	>(*	+*0	*0%8:*0	
:/6,*0	 #$=/'-&,*0	 '-.	 %(	 G.#*	 /+*-./</$*0	 +?&%#80	 ,?$B&,(&./'-	 +*	 ,*(#	 &6'-+&-:*	 *.	 +*	 ,*(#	
+/0.#/6(./'-	+&-0	,*	:&-.'-9		



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 �� 	

�'-<'#7$7*-.	A	 ,&	7$.1'+','=/*	+(	 �
�M	,?&-&,40*	+*0	+'--$*0	+*	6&0*	&	$.$	<&/.*	0(#	 ,&	6&0*	+*		
+/<<$#*-.0	 X	0'(0N#$0*&(;	Y	 :'##*0%'-+&-.	 A	 +*0	 =#'(%*0	 +*	 7/,/*(;	 &00':/$0	 &(	 7G7*	 *-0*76,*	
<'-:./'--*,	 E#/B/8#*0	 *.	 7/,/*(	 &,,(B/&,M	 <'#G.M	 cF9	 �&#	 A	 :1&:(-	 +*	 :*0	 0'(0N#$0*&(;	 :'##*0%'-+	 (-	
:'#.8=*	<&(-/0./>(*	 *.	<,'#/0./>(*	%&#./:(,/*#	*.	+*0	 :&#&:.$#/0./>(*0	<'-:./'--*,,*0	0%$:/</>(*09	 �&-0	 ,*	
:&+#*	+*	:*..*	$.(+*	-*(<	0'(0N#$0*&(;	'-.	$.$	/+*-./</$09	

�-	0'(0N#$0*&(	*0.	+$</-/	%&#	(-*	0$#/*	+*	7/,/*(;M	&(;>(*,0	+/<<$#*-.*0	*0%8:*0	0'-.	&00':/$*09	
*0	
*0%8:*0	 '-.	 $.$	 #&..&:1$*0	 &(	 0'(0N#$0*&(	 +&-0	 ,*>(*,	 *,,*0	 '-.	 ,*(#	 :*-.#*	 +*	 =#&B/.$	 *.	 '\	 *,,*0	
%&00*-.	,&	%1&0*	,&	%,(0	:#/./>(*	+*	,*(#	:4:,*	6/','=/>(*9	

	

�</-	 +?/+*-./</*#	 *-0(/.*	 +*0	 0/.*0	 /7%'#.&-.0	 E0'/.	 %&#	 ,*(#	 #/:1*00*	 *-	 *0%8:*	 '(	 %&#	 ,&	 >(&,/.$	 *.	
,?$.*-+(*	 +*0	 7/,/*(;	 +*	 B&,*(#F	 +/<<$#*-.*0	 *-./.$0	 '-.	 $.$	 +$</-/*0	 &(	 7'4*-	 +?(-*	 7$.1'+*	
0.&-+&#+/0$*F	0*,'-	,?/7%'#.&-:*	>(?*,,*0	%*(B*-.	D'(*#	+&-0	,*	0'(0N#$0*&(9	

�*,'-	:*0	%#/-:/%*0M	'-	%*(.	#*:'--&a.#*	,*0	*-./.$0	0(/B&-.*0	)		

�9F 
*0	 )�	� ���	� 	)	0/.*0	&6#/.&-.	 '(	&4&-.	 ,*	%'.*-./*,	+?&6#/.*#	(-*	6/'+/B*#0/.$	%&#./:(,/8#*7*-.	
#/:1*	 '(	 +*0	 *0%8:*0	 %&#./:(,/8#*7*-.	 7*-&:$*09	 �*	0'-.	 +*0	 0/.*0	 -'+&(;	 +(	 #$0*&(	
E:'-+/./'-0	+*	B/*	&00(#$*0	%'(#	,*0	*0%8:*0F	

�9F 
*0	 ��	��� ��� /�
���� ���.������ 	)	 0/.*0	 :'7%'#.&-.	 +*0	 $,$7*-.0	 -&.(#*,0	 <&B'#&6,*0	 A	
,?&::'7%,/00*7*-.	 +(	 :4:,*	 6/','=/>(*	 +*	 -'76#*(0*0	 *0%8:*0	 *.O'(	 A	 +*0	 *0%8:*0	
7*-&:$*0	

�9F 
*0	 
��	����*� 	)	7/,/*(;	=&#&-./00&-.	(-*	:'-./-(/.$	0%&./&,*	&+$>(&.*	%'(#	,*	+$%,&:*7*-.	
+*0	 *0%8:*0	 '(	 ,*(#	 %*#7*..&-.	 ,?&::'7%,/00*7*-.	 +*	 ,*(#	 :4:,*	 6/','=/>(*	 +*	 7&-/8#*	
%&#./*,,*	

�9F 
*	 ��	��	��
� )��	���%�� 	)	 .*##/.'/#*0	 >(/	 <&/0&/*-.	 1/0.'#/>(*7*-.	 %&#./*	+(	 0'(0N#$0*&(9	
E�$B*,'%%$	(-/>(*7*-.	%'(#	,*0	0'(0N#$0*&(;	+*0	*&(;	:'(#&-.*0	*.	7/,/*(;	%&,(0.#*0F	


9F �0������.�.��
� 	+(	0'(0N#$0*&(	)	&/#*	-&.(#*,,*	>(/	:'7%'0*	,&	.#&7*	=$-$#&,*	+(	0'(0N#$0*&(	

 (/0	 *-</-	 %'(#	 $B&,(*#	 ,&	 %*#7$&6/,/.$	 +*0	 7/,/*(;	 *.	 ,&	 %'00/6/,/.$	 +*	 +/0%*#0/'-	 +*0	 *0%8:*0M	 ,*0	
:'##/+'#0	 '-.	 $.$	 7/0	 *-	 $B/+*-:*	 0*,'-	 ,*0	 +'--$*0	 +*0	 :'##/+'#0	 0(%#&#$=/'-&(;	 *.	 #$=/'-&(;	 +(	
�$0*&(	$:','=/>(*	-&./'-&,	*.	0*,'-	,*0	+'--$*0	+(	 #$0*&(	14+#'=#&%1/>(*9	
*0	:'-.#&/-.*0	E'60.&:,*0	
7&D*(#0	&(;	$:1&-=*0	6/','=/>(*0F	'-.	$.$	:&.$='#/0$*0	*-	"	-/B*&(;	)	,*0	&(.'#'(.*0M	,*0	I'-*0	6[./*0	
A	 <'#.*	 +*-0/.$	 *.	 ,*0	 I'-*0	 6[./*0	 A	 7'4*--*	 +*-0/.$9	 �*0	 /-<'#7&./'-0	 :'-0./.(*-.	 +*0	 :'(:1*0	
0%$:/&,*0	%'(#	,*0	:'##/+'#0	*.	,*0	6&##/8#*0	0&-0	#$<$#*-:*	A	(-	0'(0N#$0*&(	%&#./:(,/*#9		

	

5����  ��
��
	����+��	���	���	���%	��++	�	����������
	
��� ������)�	��
�
��
�+�
��	��	��
�
"���	�


?$.(+*	+(	#$0*&(	$:','=/>(*	&	%'(#	'6D*:./<	+*	<&/#*	#*00'#./#	,*0	$,$7*-.0N:,$0	+(	#$0*&(	*;/0.&-.	*.	
,*0	,/&/0'-0	A	*-.#*.*-/#	'(	A	:#$*#	*-.#*	,*0	0/.*0	+?/7%'#.&-:*9	
,,*	+'/.	%*#7*..#*	+*	+$</-/#	,*0	'6D*:./<0	
+*	:'-0*#B&./'-	*.	+*	#*-&.(#&./'-	*-	/+*-./</&-.	,*0	+$</:/.0	*.	,*0	%'.*-./*,0	+*	,&	%,&/-*	+*	,&	�#'4*9		

�'77*	$-'-:$	+&-0	,*	%,&-	+/#*:.*(#	#$=/'-&,	+*	,&	�#'4*	E ���#'4*M	�&/,,*<*#	�	�(-I/@*#M	����FM	,&	
#*0.&(#&./'-	 +*0	 ,/*-0	 *-.#*	 ,*0	 7/,/*(;	 -&.(#*,0	 +?/7%'#.&-:*	 :'-0./.(./<0	 +(	 #$0*&(M	 &/-0/	 >(*	
,?&7$,/'#&./'-	+*	,*(#	>(&,/.$	0'-.	%#/7'#+/&,*09	�&-0	:*	:&+#*M	,&	#*-&.(#&./'-	+*0	:'(#0	+?*&(	*0.	(-	
*-D*(	7&D*(#	%'(#	,&	#*0.&(#&./'-	+*0	,/*-0	*-.#*	,*0	6/'.'%*09	

 '(#	 :*	>(/	 *0.	+*	 ,?$.(+*	+*	#*B/.&,/0&./'-	+*	 ,&	�#'4*M	 ,?&-&,40*	+(	%'.*-./*,	+*	+$B*,'%%*7*-.	+(	
#$0*&(	 $:','=/>(*	 +&-0	 ,&	 %,&/-*	 0?*0.	 %'#.$*	 *-	 %#/'#/.$	 0(#	 ,*0	 $,$7*-.0	 <'-:./'--*,0	 +*0	 0'(0N
#$0*&(;	���<�
�����	�� 	E*-D*(	:*-.#&,	+*	,&	#*-&.(#&./'-FM	*�
���<���
��	��� M	>��H	�	*.	*�
���<���
� 9		



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 �2 	

5������  $��
7��
	
���	
�	
�.�����
��	
�#������
��	����
��
7 ��
	
���8�	
�.�����
��	
�9&� &--*;*	�9� (�


&	 %,&/-*	 +*	 ,&	 �#'4*	 %'008+*	 (-	 #$0*&(	 .#80	 +*-0*	+*	 :'(#0	 +?*&(	 *.	 #(/00*&(;9	 �(	 -/B*&(	
,'-=/.(+/-&,M	,&	�#'4*	:'-0./.(*	,&	:','--*	B*#.$6#&,*	+*	.'(.*	,&	%,&/-*9	
*0	%'/-.0	0*-0/6,*0	0*	0/.(*-.	A	
,&	 1&(.*(#	 +*0	 &==,'7$#&./'-09	 �,	 0?&=/.	 *-	 %&#./:(,/*#	 +*	 ,&	 .#&B*#0$*	 +*	 �'(+'-	 *.	 +*	  &4*#-*9	
�#&-0B*#0&,*7*-.M	,*0	&<<,(*-.0	+*	,&	�#'4*	:'-0./.(*-.	,*	7&/,,&=*	0*:'-+&/#*	+(	#$0*&(9	�,0	&00(#*-.	,*	
,/*-	*-.#*	,&	%,&/-*	*.	,*0	:'.*&(;9	
*0	%'/-.0	0*-0/6,*0	0*	0/.(*-.	&(;	*76'(:1(#*0	*.	A	,&	1&(.*(#	+*0	
B/,,*09	
&	.#&B*#0$*	+*	�&#-&-+	*.	�#&-=*0N�&#-&-+	%'(##&/.	G.#*	&7$,/'#$*	&</-	+*	<&:/,/.*#	,?$:1&-=*	
+*0	*0%8:*0	&>(&./>(*0	*-.#*	,*	#(/00*&(	+*	�&#-&-+	*.	+*	,&	
*76*	A	,&	�#'4*9	
&	.#&B*#0$*	+*	,&	
�*#D&(,*	A	
(:*-0	*0.	&(00/	(-	%'/-.	0*-0/6,*M	.'(.	:'77*	,?*76'(:1(#*	+*	,&	�/',*4#*	B*#0	3$./=-49	�-	
0'/-	 %&#./:(,/*#	 +*B#&/.	 G.#*	 *-B/0&=$	 A	 :*0	 %'/-.0	 +*	 :'-.&:.	 &B*:	 ,*0	 &<<,(*-.0	 >(/	 0'-.M	 %'(#	 :*(;	
7*-./'--$0M	 +*	 .#80	 6'--*	 >(&,/.$	 *.	 &6#/.*-.	 +'-:	(-*	 +/B*#0/.$	 +?*0%8:*0	 >(/	 ,*0	 #&-=*-.	 %'(#	 ,&	
%,(%&#.	 %&#7/	 ,*0	 1'.0%'.09	 
?*-.#$*	 +*	  &4*#-*	 *0.	 #*:'--(*	 :'77*	 1'.	 0%'.	 0(#	 ,?&--*;*	 �9�9	 
&	
,':&,/0&./'-	%#$:/0*	+*	:*..*	I'-*	+*	B&,*(#	*0.	0&-0	+'(.*	+(*	A	+*0	/7%#$:/0/'-0	+&-0	,&	0/.(&./'-	+*0	
+'--$*0	+?'60*#B&./'-0	.#&-07/0*09	
,,*	:'##*0%'-+	*-	<&/.	A	,?*-0*76,*	+*	,&	#$=/'-	 &4*#-'/0*	*.	-*	
0*	,/7/.*	%&0	&(	0*(,	.#'-J'-	+*	,&	�#'4*	>(/	.#&B*#0*	,&	B/,,*9		

�(#	,*	0*:.*(#	&B&,	+*	 &4*#-*M	,*0	,/&/0'-0	6/','=/>(*0	.#&-0B*#0&,*0	0'-.	7'/-0	$.'<<$*09	
-	*<<*.M	(-	
-'76#*	 /-<$#/*(#	+?&<<,(*-.0	 ,/7/.*	 ,&	 ,/&/0'-	&B*:	 ,*0	+*(;	B*#0&-.0	+*	 ,&	%,&/-*9	 �-	 /+*-./</*	 .'(.	+*	
7G7*	(-*	6'--*	:'--*;/'-	*-.#*	,?�#6'=-*	*.	,&	�#'4 *9	
&	,/&/0'-	*-.#*	,&	 *./.*	�,[-*	*.	,&	�#'4*	*0.	
+*	>(&,/.$	/-<$#/*(#*9		

 #80	+*	,?*76'(:1(#*M	,?�#6'=-*M	,&	 *./.*	 �,[-*	*.	 ,&	�#'4*	%&#./:/%*-.	&(	7&/-./*-	+?(-*	 :'--*;/'-	
&B*:	,*	,&:9	�*	>(/	*0.	+*	=#&-+*	/7%'#.&-:*	%(/0>(*	,*	,/..'#&,	+(	,&:	+*	�'#&.	*0.	#*:'--(	:'77*	(-* 	
I'-*	+*	=#&-+*	B&,*(#9		


*	#$.&6,/00*7*-.	+?(-	 :'(#0	+?*&(	-&.(#*,	%#$0*-.&-.	+*0	6*#=*0	#/:1*7*-.	0.#(:.(#$*0	*.	 -&.(#*,,*0	
E:'#+'-	 6'/0$	 #/B*#&/-F	 *0.	 (-	 *-D*(	 7&D*(#	 %'(#	 ,*0	 *0%8:*0	 &>(&./>(*0	 *.	 .*##*0.#*09	 �?(-*	 %&#.M	
,?/7%,&-.&./'-	+?(-	:'#+'-	6'/0$	:'-.#/6(*#&/.	A	<'(#-/#	%,(0	+?'76#&=*	:*	>(/	+/7/-(*#&/.	,&	.*7%$#&.(#*	
+*	,?*&(	+*	,&	#/B/8#*	*-	%$#/'+*	+*	0$:1*#*00*	E&7$,/'#&./'-	+*	,&	>(&,/.$	+(	7/,/*(F9	�?&(.#*	%&#.M	:*..*	
6&-+*	+*	B$=$.&./'-	#/B*#&/-*	'<<#/#&/.	(-*	I'-*	+*	#*<(=*	%'(#	,&	<&(-*	.*##*0.#*	*.	:'-0./.(*#&/.	(-	&;*	
+*	+$%,&:*7*-.	%#$<$#*-./*,	E<'-:./'-	+*	:'--*;/'-F9	

	

�9�9�9� $��
7��
	
���	
�����	�.�1����	
�#������
��	����
��
 7��
	
���8�����	�.�+
��
��	
9&� &--*;*	
�9�F	

�&-0	,?*-0*76,*M	,&	%,&/-*	+*	,&	�#'4*	%'008+*	(-	#$0*&(	#*,&./B*7*-.	%*(	$.'<<$	+*	7/,/*(;	1(7/+*09	
�G7*	0?/,	0?&=/00&/.	1/0.'#/>(*7*-.	+?(-*	&-:/*--*	%,&/-*	7&#$:&=*(0*M	,*0	.#&:*0	+*0	6/'.'%*0	0'-.	
&(D'(#+?1(/	 7/-:*09	 
&	 7/0*	 *-	 %,&:*	 +*	 +#&/-&=*	 ,'#0	 +*0	 .#&B&(;	 +?&7$,/'#&./'-0	 <'-:/8#*0	 &	
%#'6&6,*7*-.	<&/.	+/0%&#&a.#*	+*	-'76#*(0*0	I'-*0	1(7/+*09		


?&-&,40*	+*	,&	:&#.*	�/*=<#/*+	E��C�	A	�C!�F	#$B8,*	(-/>(*7*-.	,?*;/0.*-:*	+*	>(*,>(*0	I'-*0	1(7/+*0	
+&-0	,&	#$=/'-	+*	�#&-=*0N�&#-&-+M	&(;	,/*(;N+/.0	)		

N +*0	�$:1*#'-0	E&:.(*,	*7%,&:*7*-.	+*0	�'/0	+*	�(D'-0F	U		
N +*0	�#'4'-0	
N +*	�1&7%0N�&+/;	

�*0	 I'-*0	 1(7/+*0	 '-.	 1$,&0	 +/0%&#(	 &(D'(#+?1(/9	 
*0	 >(*,>(*0	 0/.*0	 +*	 B&,*(#	 >(/	 0'-.	 *-:'#*	
%#$0*-.0	#$0(,.*-.	6/*-	0'(B*-.	+*	,?&:./B/.$	1(7&/-*	E*;.#&:./'-	+*	=#&B/*#0F9	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 �� 	


*0	7/,/*(;	1(7/+*0	+*	B&,*(#	/+*-./</$0	,*	,'-=	+*	,&	�#'4*	0'-.	,*0	0(/B&-.0	)		

N ,*0	$.&-=0	+*	,?�,*	A	,?�(#0	*.	+?
-	�#'-D'-	A	�'(+'-	E&-:/*--*	=#&B/8#*FU	
N ,*	7$&-+#*	<'00/,*	+*	,&	�#'4*	A	
(:*-0	U	
N ,*0	$.&-=0	+*	,&	�1&(7/8#*	A	
(:*-0	E�$0*#B*	-&.(#*,,*	
$'-	�'(#=*'/0M	&-:/*--*	=#&B/8#*FU		
N ,&	I'-*	1(7/+*	+*	,&	3/-	+?*-	1&(.	A	�*--/*I	E&-:/*-	7$&-+#*FU		
N ,?$.&-=	+*	�'/0	+*0	�(D'-0	A	�#&-=*0N�&#-&-+	E#$0*#B*	*.	&-:/*--*	=#&B/8#*FU		
N ,*0	$.&-=0	+*	,&	�'(,&I	A	,?&7'-.	+*	 &4*#-*	E&-:/*--*	%/0:/:(,.(#*FU	
N ,*	,/.	+*	,?&-:/*--*	�#'4*	A	�'#:*,,*0	E&-:/*-	.#&:$FU	
N ,&	I'-*	1(7/+*	+*0	 #80	+*	�'0*;	A	�'#:*,,*0	E&-:/*--*	=,&/0/8#*FU		
N ,&	I'-*	+*	,/..'#&,	+(	,&:	+*	�'#&.	A	�&,&B&(;9		

�*0	6/'.'%*0	0'-.	%'(#	,&	%,(%&#.	+$DA	0'(7/0	A	(-	0.&.(.	+*	%#'.*:./'-9	
*0	0*:.*(#0	+*	�&,&B&(;M	+*	
,?�-:/*--*	 �#'4*	 *.	 +*0	  #80	 +*	 �'0*;	 0'-.	 #*:'--(0 	 :'77*	 1'.	 0%'.9	 �'(.*<'/0	 :*0	 I'-*0	
+?/7%'#.&-:*	0'-.	.#80	+/0.&-.*0	,*0	(-*0	+*0	&(.#*0	*.	&(:(-	6/'.'%*	#*,&/0	-?*0.	%#$0*-.	*-.#*	*,,*09	
�-	+$</:/.	*-	7/,/*(;	%&,(0.#*0	0?'60*#B*	+'-:	+*	,?&B&,	+*	 &4*#-*	A	,?*76'(:1(#*	+&-0	,*	,&:9	�(#	,*	
.#'-J'-	&,,&-.	+*	�'#:*,,*0	A	
(:*-0M	,*0	+/<<$#*-.0	6/'.'%*0	7*-./'--$0	%#$:$+*77*-.	&00(#*-.	(-*	
.#&-0/./'-9	�&/0	+*	
(:*-0	A	,?&7'-.	+*	�'(+'-M	,?'<<#*	*-	7/,/*(;	1(7/+*0	*0.	A	-'(B*&(	+$</:/.&/#*9	�	
,?*-.#$*	+*	�'(+'-M	,*0	+*(;	$.&-=0	+*	,?�,*	A	,?�(#0	*.	+?
-	�#'-D'-	%&#./:/%*-.	&(	:'-./-((7	+(	0'(0N
#$0*&(9	�*0	+*(;	6/'.'%*0	%'(##&/*-.	<&/#*	,?'6D*.	+?(-*	B&,'#/0&./'-9		


?'<<#*	 *-	 7/,/*(;	 1(7/+*0	 ,*	 ,'-=	 +*	 ,?�#6'=-*	 *.	+*	 ,&	  *./.*	 �,[-*	 *0.	 $=&,*7*-.	 +$</:/.&/#*9	 
&	
:#$&./'-	 +*	 -'(B*&(;	 6/'.'%*0	%*#7*..#&/.	 +*	<&:/,/.*#	 ,&	+/0%*#0/'-	 +*0	 *0%8:*0	&7%1/6/*0	 +&-0	 :*	
0*:.*(#9		


&	 #*0.&(#&./'-	 +?(-*	 B$=$.&./'-	 #/B*#&/-*	 +$B*,'%%$*	 ,*	 ,'-=	 +*	 .'(.	 ,*	 ,/-$&/#*	 +*	 ,&	 �#'4*	 *0.	
$=&,*7*-.	 (-	 *-D*(	 7&D*(#	 %'(#	 :*0	 *0%8:*0	 :&#	 ,&	 %#$0*-:*	 +?(-	 :'#+'-	 6'/0$	 :'-0./.(*#&/.	 (-*	
6&-+*	+*	+$%,&:*7*-.	*.	'<<#/#&/.	+*0	I'-*0	+*	#*<(=*	+(#&-.	,*(#	%1&0*	.*##*0.#*9	

	

5������  $��
7��
	
���	
����:�
�#������
��	����
��
7��
	
��� 8����:�9&�
��	.	�5��(�

�-	+$:8,*	=,'6&,*7*-.	%*(	+*	7&00/<0	<'#*0./*#0	#/B*#&/-0	+*	,&	�#'4*9	 
*0	-'4&(;	#/B*#&/-0	,*0	%,(0	
/7%'#.&-.0	 0*	 .#'(B*-.	 A	 ,&	 1&(.*(#	 +*	 �/,,*-*(B*	 *.	 +*	 3$./=-49	 �,	 0?&=/.	 +*	 <'#G.0	 &,,(B/&,*0	 >(/	
%#$0*-.*-.	*-:'#*	(-	:&#&:.8#*	1(7/+*	7&/0	>(/	0'-.	1$,&0	*-	B'/*	+*	+$=#&+&./'-	%&#	,*	7&->(*	+*	
+4-&7/>(*	+*	,&	#/B/8#*9	�,	-?*;/0.*	%&0	-'-	%,(0	+*	:'#+'-	6'/0$	6'#+&-.	,&	#/B/8#*9	
*0	.&,(0	+*	,&	�#'4*	
0(6/00*-.	 0(#	 %#&./>(*7*-.	 ,?/-.$=#&,/.$	 +*0	 6*#=*0	 +(	 .*##/.'/#*	 B&(+'/0	 (-	 *-.#*./*-	 /-.*-0/<	 >(/	
*7%G:1*	,*	+$B*,'%%*7*-.	+*	.'(.*	B$=$.&./'-	&#6(0./B*	*.	&#6'#$*	&(	6'#+	+*	,&	#/B/8#*9	�	%&#./#	+(	
 '-.	�*(<	E&B&,	+*	 &4*#-*F	,&	0/.(&./'-	*0.	+/<<$#*-.*9	
*0	6*#=*0	0'-.	0/	#&/+*0M	>(?(-*	<&(:1*	-?*0.	
%&0	*-B/0&=*&6,*9	�*0	<'(##$0	6(/00'--&-.0	+*	0&(,*0	<'#7*-.	&,'#0	(-	:'#+'-	6'/0$	$.#'/.	&(	%/*+	+*0	
+/=(*09		

�	,?$:1*,,*	+*	,&	%,&/-*M	'-	#*7&#>(*	(-*	+/0%&#/.$	*-.#*	,*	0*:.*(#	&7'-.	E�'(+'-	A	3$./=-4F	>(/	*0.	
6/*-	 <'(#-/	 *-	 7&00/<0	 6'/0$0	 *.	 ,*	 0*:.*(#	 &B&,	 EA	 %&#./#	 +*	 3$./=-4	 D(0>(?A	 ,?*76'(:1(#*F	 '\	 :*0	
0.#(:.(#*0	 0'-.	 %,(0	 $%&#0*09	 �*0	 7&00/<0	 &00(#*-.	(-*	 ,/&/0'-	 .#&-0B*#0&,*	 /7%'#.&-.*	 %'(#	 ,*0	
*0%8:*0	<'#*0./8#*0	-'.&77*-.9	�-	%*(.	'60*#B*#	>(*	,*0	,/&/0'-0	6/','=/>(*0	&:.(*,,*0	E:'##/+'#0F	0*	
+*00/-*-.	0(#.'(.	+*	7&-/8#*	.#&-0B*#0&,*M	&,'#0	>(*	+*	-'76#*(;	 '60.&:,*0	*;/0.*-.	+?(-	 :H.$	*.	+*	
,?&(.#*	+*	,&	%,&/-*	E#'(.*M	B'/*	<*##$*M	B/,,*F9	�*0	&;*0	+*	.#&-0/.	+*	,&	<&(-*	<'#*0./8#*	0'-.	+/<</:/,*7*-.	
%*#7$&6,*09		
&	#/B/8#*	D'(*	&,'#0	(-	#H,*	<'-+&7*-.&,	*-	.&-.	>(?&;*	+*	+$%,&:*7*-.	,'-=/.(+/-&,9	
-	
#$.&6,/00&-.	 (-	 :'(,'/#	 6/','=/>(*	 6'/0$M	 '-	 %'(##&/.	 &/-0/	 &(=7*-.*#	 ,&	 %*#7$&6/,/.$	 +(	 #$0*&(	 +*	
�'(+'-	A	�'#&.9		



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 �C	

5�����  $��
7��
	
���	
�����	�.�
	�
�#������
��	����
��
7�� 
	
���8�����	�.�
	�
�9&�
��	.	�5� (�


*0	 .&,(0	 +*	 ,&	 �#'4*	 0/.($0	 *-.#*	 �'(+'-	 *.	 ,?&B&,	 +*	 
(:*-0	 :'-0./.(*-.	 +*0	 0(#<&:*0	 +*	 B&,*(#	
0(%$#/*(#*M	0/	6/*-	>(?/,0	</=(#*-.	A	,?/-B*-.&/#*	<$+$#&,	+*0	 #&/#/*0	*.	%[.(#&=*0	0*:09	�&/0	A	,?$:1*,,*	+*	
,&	%,&/-*M	:*0	%#&/#/*0	0'-.	/0',$*0	E.#&-0B*#0&,*7*-.	*.	,'-=/.(+/-&,*7*-.F9	�?&(.#*0	0(#<&:*0	+*	B&,*(#	
0(%$#/*(#*	0'-.	#*:'--(*0	0(#	,*0	1&(.0	+*	�'(+'-	7&/0	:*0	0(#<&:*0	0*	0/.(*-.	A	=#&-+*	+/0.&-:*	+*	
,&	 #/B/8#*9	 �*0	 .&,(0	 :'-0./.(*-.	 +*0	 a,'.0	 /0',$0	>(?/,	 0*76,*	 +/<</:/,*	 +*	 #&..&:1*#	 A	 +?&(.#*0	 -'4&(;	
/7%'#.&-.0	+*	%#&/#/*0	08:1*09		

�'(.*<'/0	7&,=#$	,?/7%'#.&-.*	B&,*(#	6/','=/>(*	+*	:*0	7/,/*(;	0*:0M	/,	*0.	/7%'#.&-.	+*	0'(,/=-*#	>(*	,&	
#*0.&(#&./'-	 +*	 7/,/*(;	 #/B*#&/-0	 -*	 +'/.	 %&0	 G.#*	#*7/0*	 *-	 :&(0*	 %&#	 ,*(#	 *;/0.*-:*9	 
*0	 7/,/*(;	
#/B*#&/-0	0?/7%'0*-.	%#80	+(	 :'(#0	+?*&(	&,'#0	>(?/,	 *;/0.*	&/,,*(#0	+&-0	 ,&	%,&/-*	E-'.&77*-.	0(#	 ,*0	
:'.*&(;F	+*0	:'-+/./'-0	%'(#	#*:#$*#	'(	#*B&,'#/0*#	+*0	%#&/#/*0	7&/=#*0	#/:1*0	*-	*0%8:*09		

�,	 <&(.	 -'.*#	 >(*	 +&-0	 (-	 '6D*:./<	 +*	 #*-&.(#&./'-M	 ,*0	 $,$7*-.0	 %&#./:(,/*#0	 +*	 %#&/#/*0	 /-0:#/.*0	 A	
,?/-B*-.&/#*	%*(B*-.	<&/#*	,?'6D*.	+*	#*7%,&:*7*-.	%'(#	&(.&-.	>(*	+*0	:'-+/./'-0	6/*-	%#$:/0*0	0'/*-.	
#*7%,/*09	 �-	 '6D*.	%*(.	 G.#*	 #*7%,&:$	%&#	 (-	&(.#*	'6D*.	 0?/,	 *0.	 +*	>(&,/.$	 $>(/B&,*-.*9	 
*	 7'./<	 +*	
#*7%,&:*7*-.	+'/.	$=&,*7*-.	0*#B/#	(-	/-.$#G.	%(6,/:	*.	#*>(/*#.	(-*	%#':$+(#*	+*	B&,/+&./'-	+*	,?�<</:*	
+*	,?*-B/#'--*7*-.	*0.	-$:*00&/#*9		

	

,9#  .>.���
������
������)�%����
	
�&/,,*<*#	�	�(-I/@*#9	E����F9	 ,&-	�/#*:.*(#	#$=/'-&,	+*	,&	�#'4*M	�*#+'-9	
	

,9( ����<���

	

����<��,9!� )	�&#.*	+(	0'(0N#$0*&(		X	*&(;	:'(#&-.*0	Y	)	�	)���?���	

����<��,9$�=� �&#.*	+(	0'(0N#$0*&(	X	7/,/*(;	1(7/+*0	Y	)	�	)	���?���	

����<��,9#�=� �&#.*	+(	0'(0N#$0*&(	X	<'#G.	Y	)	�	)���?���	

����<��,9(�=� �&#.*	+(	0'(0N#$0*&(	X	7/,/*(;	0*:0	Y	)	�	)���?���	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	  '.*-./*,	+*	+$B*,'%%*7*-.	+?(-	#$0*&(	$:','=/>(*	
	

	 !� 	

	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !� 	

& �
����	1*����%��	�%�������
��������
	

&9! ��	����
	����

;����  ���������������
��
��

�&-0	,*	:&+#*	+(	%#'D*.	+*	#*-&.(#&./'-	+*	,&	�#'4*M	,*	�(#*&(	�*,&#I*	&	$.$	:1&#=$	+?$.(+/*#	,*	7'+(,*	
.#&/.&-.	+(	+/&=-'0./:	+$.&/,,$	+*	,?$:'040.87*	&>(&./>(*9	�*	 .#&B&/,	&	$.$	#$&,/0$	*-	 :',,&6'#&./'-	&B*	
�'-0/*(#	�1#/0./&-	�'(,/*#		E�*#B/:*	�'-0*/,	�'-*0	 &,,(B/&,*0F9	


*	 %#$0*-.	 :1&%/.#*	 %#'%'0*	 (-	 +/&=-'0./:	 +*	 ,?$.&.	 =$-$#&,	 >(/	 %'#.*	 0(#	 ,*0	 &0%*:.0	
$:'7'#%1','=/>(*0M	14+#'6/','=/>(*0	&/-0/	>(*	0(#	 ,*0	7/,/*(;	#/B*#&/-0	&--*;*0	&(	 :'(#0	+?*&(9	 
&	
0*:'-+*	%&#./*	+*	 :1&%/.#*M	+$0/=-*	 ,*0	0*:.*(#0	*.	 '6D*.0	%&#./:(,/*#0	7$#/.&-.	(-*	$.(+*	+*	+$.&/,	*.	
+*0	/-B*0./=&./'-0	&%%#'<'-+/*09		

	

;����  6��1�������	�	��
����	
����
����	
�


?$.(+*	+*0	$:'040.87*0	&>(&./>(*0	0?&%%(/*	0(#	,&	04-.180*	+*0	+'--$*0	%/0:/:',*0	*.	+*	0(/B/	+*	,&	
>(&,/.$	 +*	 ,?*&(9	 �*0	 +'--$*0	 '-.	 $.$	 7/0*0	 A	 +/0%'0/./'-	 %&#	 ,*0	 �*#B/:*0	 :&-.'-&(;	 B&(+'/0	 *.	
<#/6'(#=*'/0	*-	:1&#=*	+*	,&	%#'.*:./'-	+*	,&	-&.(#*	E�33�	*.	�33F	*.	%&#	,*	�*#B/:*	+*0	*&(;M	0',0	*.	
&00&/-/00*7*-.	E�
��F	+(	:&-.'-	+*	�&(+	%'(#	:*	>(/	:'-:*#-*	,*0	+'--$*0	+*	>(&,/.$	+*0	*&(;	*.	+*	
0(/B/	+*	,&	7&:#'<&(-*	6*-.1/>(*9		


*0	 $.(+*0	 '(	 ,*0	 .#&B&(;	 +*	 #*-&.(#&./'-	 >(/	 '-.	 *(	 ,/*(	 #$:*77*-.	 +&-0	 ,*	%$#/78.#*	+?$.(+*	 '-.	
$=&,*7*-.	 $.$	 %&00$0	 *-	 #*B(*9	 �,0	 '-.	 $.$	 %#/0	 *-	:'7%.*	 +&-0	 ,?$B&,(&./'-	 +*0	 %#'%'0/./'-0	 +*	
7*0(#*9	

	

&9$ ���������=�
��	�<	���.�.��
�


*	 0*:.*(#	 $.(+/$M	 +&-0	 ,*	 :&+#*	+*	 :*	%#'D*.	 +*	 #*-&.(#&./'-M	 *0.	 :*,(/	 +*	 �&00*	 �#'4*	 0/.($	 *-.#*	
�'(+'-	*.	,?*76'(:1(#*	E3/=(#*	�	%9	"F9	�,	0?&=/.	+(	0*:.*(#	7'#%1','=/>(*7*-.	,*	%,(0	&..*/-.	+*	.'(.	,*	
,/-$&/#*	+*	,&	#/B/8#*9	

	

�$','=/>(*7*-.M	,*	6&00/-	+*	,&	�#'4*	*0.	0/.($	0(#	(-	%,&.*&(	+*	7',&00*9	
*	<'-+	7',&00/>(*	+*	0'-	
,/.	*0.	%&#<'/0	&<<,*(#&-.	*.	.#80	-*..*7*-.	B/0/6,*	%&#	*-+#'/.09	

	


-	.*-&-.	:'7%.*	+*0	%*-.*0	*.	+*	,&	,&#=*(#	7'4*--*	+(	,/.	+(	:'(#0	+?*&(M	/,	*0.	%'00/6,*	+*	+/B/0*#	,&	
�#'4*	*-	%,(0/*(#0	0*:.*(#0	:'##*0%'-+&-.	A	+*0	I'-*0	%/0:/:',*0	+/0./-:.*0	ET/#:11<*#	�9M	����F9		

N �	)	
&	 :����D�	���	���	�D��*�������.������ 	E+*	�'(+'-	A	,?&B&,	+*	
(:*-0FM		
N �	 *.	 �	)	 ,&	 I'-*	A	 '76#*	 /-<$#/*(#*	E+*	 ,?&B&,	+*	 
(:*-0	A	 ,?&7'-.	 +*	  &4*#-*	 *.	 +*	 ,?&B&,	

+?�B*-:1*0	D(0>(?A	,?*76'(:1(#*FM		
N %(/0	</-&,*7*-.	�	)	,&	:����D�������� 	+*	,?&7'-.	+*	 &4*#-*	A	�B*-:1*09	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !� 	

	

	
�������!2�=� I'-*0	%/0:/:',*0	+*	,&	�#'4*9	�L&%#80	T/#:1'<*#	�9	E����F  

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !" 	

&9# �
����	1*����%��	�%����

;����  0�����+1�����	�

;������  *
�"���	�


?$:'7'#%1','=/*	&:.(*,,*	+*	,&	�&00*	�#'4*	*0.	.#80	&..*/-.*	0(#	+*	,'-=(*0	+/0.&-:*0	*-	#&/0'-	+*0	
-'76#*(0*0	 :'##*:./'-0	 >(/	 '-.	 *(	 ,/*(	 A	 %&#./#	 +*	��!�	 D(0>(?A	 ,&	 </-	 +(	 ���87*	 0/8:,*9	 
&	 :&#.*	
+/0%'-/6,*	A	,?&--*;*	29�	%#$0*-.*	,&	:,&00*	$:'7'#%1','=/>(*	&..#/6($*	A	,&	�#'4*	*.	A	0*0	&<<,(*-.0	
E�
��M	���"F9	

		

�	,?&7'-.	+*	�'(+'-M	,&	>(&,/.$	$:'7'#%1','=/>(*	+*	,&	�#'4*	*0.	D(=$*	0&./0<&/0&-.*	E�--*;*	29�F9	
&	
#/B/8#*	%#$0*-.*	(-	,/.	-&.(#*,	*.	+*0	I'-*0	+*	B&#/&6/,/.$	+?$:'(,*7*-.	0'-.	B/0/6,*0	E<'#7&./'-	+*	6&-:0	
+*	=#&B/*#M	#&+/*#0M	%,&.0M	7'(/,,*0F9	
*0	6*#=*0	0'-.	&(00/	%#&./>(*7*-.	6'/0$*0	%&#.'(.9	�	,?/-B*#0*M	,*	
,/.	+*	,&	�#'4*	*0.	D(=$	&#./</:/*,	A	.#80	&..*/-.	+*%(/0	�'(+'-	D(0>(?&(	 '-.N�*(<	E&B&,	+*	 &4*#-*F9	
*0	
.#&B&(;	+*	:'##*:./'-	<,(B/&,*	0'-.	#*0%'-0&6,*0	+*	,?1'7'=$-$/0&./'-	+*	,?$:'(,*7*-.9	�(#	(-*	6'--*	
%&#./*	+*	0'-	:'(#0M	,&	#/B/8#*	%'008+*	(-	%#'</,	.#&%$I'^+&,9	
&	�#'4*	:'7%'#.*	+*0	6*#=*0	#*:./</$*0	*.	
0.&6/,/0$*0	%&#	+*0	*-#':1*7*-.0	 *-	%/*+	+*	 .&,(09	�(#	 (-*	=#&-+*	%&#./*	+(	0*:.*(#	+*	%,&/-*M	+*0	
+/=(*0	+?(-*	1&(.*(#	+?(-*	+/I&/-*	+*	78.#*0	'-.	$.$	<&J'--$*0	&</-	+?*7%G:1*#	>(*	,&	#/B/8#*	-?/-'-+*	
,&	%,&/-*	*-	:&0	+*	:#(*9		

	

	
	
�������!+�=� �,,(0.#&./'-	+(	%#'</,	.#&%$I'/+&,	+*	,&	�#'4*	+&-0	,*	0*:.*(#	�'(+'-N
(:*-0 9�

	

�&-0	,*0	0*:.*(#0	#*:./</$0M	0*(,0	>(*,>(*0	&#6#*0	%,&-.$0	*-	0'77*.	+*	6*#=*	'#-*-.	,*	:'(#'--*7*-.	
+*	,&	+/=(*9	
*	#*0.&-.	+(	.&,(0	$.&-.	#$=(,/8#*7*-.	<&(:1$M	:*:/	*7%G:1*	,&	B$=$.&./'-	#/B*#&/-*	+*	0*	
+$B*,'%%*#9	  #*0>(*	 ,?/-.$=#&,/.$	 +(	 .#&:$	 +*	 ,&	 #/B/8#*	 -*	 6$-$</:/*	 +*	 :*	 <&/.	 +?&(:(-	 '76#&=*	 *.	
%#$0*-.*	(-	<&/6,*	/-.$#G.	$:','=/>(*9	
*	<&/6,*	.&(;	+?'76#&=*	%&#./:/%*	A	(-*	$,$B&./'-	/7%'#.&-.*	+*	
,&	.*7%$#&.(#*	*-	$.$9	�*:/	*0.	%&#./:(,/8#*7*-.	+$<&B'#&6,*	%'(#	+*0	*0%8:*0	&>(&./>(*0	0*-0/6,*0	A	
,&	 1&(00*	 +*0	 .*7%$#&.(#*0M	 :'77*	 %'(#	 ,&	 .#(/.*M	 ,?'76#*	 '(	 +?&(.#*0	 0&,7'-/+$0	 >(/	 +*B/*--*-.	
6*&(:'(%	%,(0	B(,-$#&6,*0	A	,&	7&,&+/*	#$-&,*	%#',/<$#&./B*	E�� F	>(/	-?&%%&#&a.	>(*	0/	,&	.*7%$#&.(#*	
+*	,?*&(	+$%&00*	�!d�	E�*#0.*#	�9	*.	9M	����F9	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !� 	

�(	  '-.	 �*(<	E&B&,	+*	 &4*#-*F	D(0>(?&(	1&#&0	-&./'-&,	+?�B*-:1*0M	,*	 ,/.	+*	,&	�#'4*	*0.	>(&,/</$	+*	
.#80	&..*/-.	E:9<9	�--*;*	29�F9	
*0	%/*+0	+*	6*#=*	-*	0'-.	%,(0	0.&6/,/0$0	&B*:	+*0	*-#':1*7*-.0	7&/0	A	
,?&/+*	+*	 .*:1-/>(*	 +*	=$-/*	 6/','=/>(*	E7/0*	 *-	%,&:*	+*	 <&0:/-*0	+*	 0&(,*0	A	+'(6,*	 #&-=$*0	+*	
%/*(;F9	 �*0	 -/:1*0	 +?$#'0/'-	 0'-.	 +$:*,&6,*0	 0(#	 ,*	 1&(.	 +*0	 6*#=*0	 >(/	 %#$0*-.*-.	 (-	 %#'</,	
*;:*00/B*7*-.	#&/+*9	
,,*0	0'-.	7(-/*0	+?(-	7&-.*&(	+*	0&(,*0	6(/00'--&-.0	*.	+?(-	'(#,*.	+*	1&(.*0	
1*#6*0	#/:1*0	*-	-$'%14.*09	�(#	:*	0*:.*(#M	,*	,/.	+*	,&	�#'4*	*0.	0(#:#*(0$	*.	%#'<'-+9		

	

	
	
�������$3�= 	�,,(0.#&./'-�+(	%#'</,	+*	,&	�#'4*M	A	%&#./#	+(	 '-.N�*(<M	A	,L&B&,	+*	 &4*#-*��

	


&	%140/'-'7/*	+(	,/.	:1&-=*	+&-0	,*	0*:.*(#	+*	,?*76'(:1(#*9	
*	,/.	>(/	%#$0*-.*	(-*	,&#=*(#	7'4*--*	
+?*-B/#'-	��	78.#*0	0?$,&#=/.	&(N+*,A	+*	��	78.#*09	
&	%*-.*	*0.	$=&,*7*-.	%,(0	<&/6,*M	*.	,?$:'(,*7*-.	
+*	,&	�#'4*	#&,*-./.9	�*	0*:.*(#	*0.	>(&,/</$	+*	.#80	&..*/-.	E�--*;*	29�F9		

	

	
	
�������$!�=�  #'</,	+*	,&	�#'4*M	�	@7	&B&-.	,L*76'(:1(#*	

�(#	+*	-'76#*(0*0	0*:./'-0	,&	0.&6/,/.$	+(	 ,/.	*0.	&00(#$*	%&#	+*0	0*(/,09	
-.#*	 �'(+'-	*.	 �'#&.M	'-	
+$-'76#*	%,(0	+?(-*	:*-.&/-*	+*	0*(/,09	�*0	+*#-/*#0	%*(B*-.	:'-0./.(*#	+*0	'60.&:,*0	A	,&	7/=#&./'-	
+(	 %'/00'-	 *-	 %$#/'+*	 *0./B&,*	 E0$:1*#*00*FM	 *-	 %&#./:(,/*#	 %'(#	 ,*0	 :4%#/-/+$0	 >(/	 %'008+*-.	 +*0	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !! 	

:&%&:/.$0	+*	0&(.	%,(0	#*0.#*/-.*0	>(*	,*0	0&,7'-/+$09	
-	1/B*#M	,*(#	<#&-:1/00*7*-.	+'/.	G.#*	%,(0	&/0$	
*-	#&/0'-	+(	+$6/.	7'4*-	>(/	*0.	%,(0	$,*B$9	

	

	 	
	
�������$$� )	�,,(0.#&./'-	+*0	0(::*00/'-0	+*	0*(/,0	%#$0*-.0	0(#	,*	,/-$&/#*	+*	,&	�#'4*9	�	+#'/.*	)	&B&,	+*	

(:*-09	�	=&(:1*	)	&B&,	+*	 &4*#-*9	
 

	

�'(.*<'/0M	,?(-/>(*	0*(/,	D(=$	/-<#&-:1/00&6,*	&	0(6/	+*0	7*0(#*0	+*	.#&-0<'#7&./'-	+(#&-.	,?1/B*#	���CN
����9	 �,	 $.&/.	 0/.($	A	 ,?&7'-.	 +*	 �'(+'-9	 �,	 0?&=/00&/.	 +*	 ,?&-:/*--*	 :1(.*	&#./</:/*,,*	 +*	 �&,&:#G.	 E
-	
�#*00'--&IF	 :'-0.#(/.*	*-	 �C��	>(/	7*0(#&/.	 �M�	79	�(D'(#+?1(/M	(-*	#&7%*	#(=(*(0*	&	$.$	7/0*	*-	
%,&:*	&</-	>(*	:*	%&,/*#	0'/.	A	-'(B*&(	<#&-:1/00&6,*	%&#	,&	<&(-*	%/0:/:',*9		

	

	
	
�������$#�=� �'(B*,,*	#&7%*	#(=(*(0*	+*	�&,&:#G.	E
-	�#*00'--&IF	

	

�G7*	0/	,*	,/.	+*	,&	�#'4*	*0.	-&.(#*,M	(-*	<&/6,*	+*-0/.$	+*	:&:1*0	*.	+?&6#/0	%'(#	,*0	%'/00'-0	0(60/0.*	
*-	%/*+0	+*	6*#=*09	 �(#	 :*#.&/-0	0*:.*(#0M	+*0	=#'0	6,':0	 '-.	 .'(.*<'/0	$.$	+/0%'0$0	+&-0	 ,*	 ,/.	%'(#	
%&,,/*#	:*	+$</:/.9	
*(#	+*-0/.$	#*0.*	7&,=#$	.'(.	/-0(<</0&-.*9	�*	%&#&78.#*	&D'(.$	A	:*,(/	+(	%#'6,87*	
+*	 ,?'76#&=*	 <&/.	 >(*	 ,&	 #/B/8#*	 -?*0.	 %&0	 A	 7G7*	 +*	 <'(#-/#	 +*0	 :'-+/./'-0	 +*	 +$B*,'%%*7*-.	
<&B'#&6,*0	%'(#	,&	<&(-*	%/0:/:',*9		

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !� 	

	 	
	
�������$(�=� �D'(.	+*	=#'0	6,':0	%'(#	,L&6#/	+*0	%'/00'-09	�*:.*(#	�'(+'-N
(:*-0 9	

	

�(#	 ,?/-.$=#&,/.$	+(	0*:.*(#	$.(+/$M	 ,&	=#&-(,'7$.#/*	+(	 ,/.	+*	 ,&	 �#'4*	 *0.	#$=(,/8#*	E=&,*.0M	=#&B/*#0F9	

?$:'(,*7*-.	*0.	(-/<'#7*	*.	,&	:&%&:/.$	+*	:1&##/&=*	*0.	-'#7&,*M	B'/#*	$,*B$*	*-	:&0	+*	:#(*	7&/0	,*	
:1&##/&=*	 E'(	 >(&-./.$	 +*	 0$+/7*-.0	 .#&-0/.&-.	 +&-0	 ,*	 :'(#0	 +?*&(F	 *0.	 <&/6,*9	 
-	 #&/0'-	 +*	
,?*-+/=(*7*-.M	 %#*0>(*	 &(:(-	 .#/	 =#&-(,'7$.#/>(*	 -*	 %*(.	 +'-:	 0?'%$#*#	 +&-0	 ,*	 ,/.	 +(	 :'(#0	 +?*&(9	
�*(,0	>(*,>(*0	6&-:0	+*	=#&B/*#0	0'-.	B/0/6,*0	+&-0	,*0	0*:.*(#0	,*0	%,(0	,&#=*0	+(	:'(#0	+?*&(9	

	

	
	
�������$'�=� 
;*7%,*	+*	,&	<'#7&./'-	+L(-	6&-:	+*	=#&B/*#0M	A	,&	1&(.*(#	+*	3$./=-49��

	

;������  *	
�
����	��
�


*0	 &<<,(*-.0	 +*	 ,&	 �#'4*	 %#$0*-.*-.	 =,'6&,*7*-.	 (-*	 7*/,,*(#*	 &%%#$:/&./'-	 $:'7'#%1','=/>(*	 E:9<	
�--*;*	29�F9	�&-0	,*(#0	.#'-J'-0	&7'-.M	/,0	'-.	.'(0	(-	,/.	-&.(#*,9	
*0	0*:./'-0	,*0	%,(0	%#'6,$7&./>(*0	
0'-.	,*0	%'#./'-0	/-<$#/*(#*0M	0/.($*0	*-	%,&/-*	*.	&(	-/B*&(	+*0	*76'(:1(#*09		

�$-$#&,*7*-.	 ,*	+*#-/*#	@/,'78.#*	+*	 :'(#0	+?*&(	0*	 :&#&:.$#/0*	%&#	(-*	7'#%1','=/*	%,(0	 '(	7'/-0	
&..*/-.*	 *-	 #&/0'-	 +*0	 :'##*:./'-0	 <,(B/&,*0	 *;$:(.$*09	 
*0	 %'/-.0	 ,*0	 %,(0	 %#'6,$7&./>(*0	 0'-.	 ,*0	
*76'(:1(#*0	 *.	 ,&	 .#&B*#0$*	 +*0	 B/,,*0	 E0(#.'(.	 �'(+'-M	 
(:*-0M	 �#&-=*0N�&#-&-+	 *.	  &4*#-*F9	
�*%(/0M	>(*,>(*0	&--$*0	+*0	.#&B&(;	+*	=$-/*	:/B/,	'-.	%*#7/0	+?/-0.&,,*#	%,(0/*(#0	%&00*0	A	%'/00'-0	
&(	 -/B*&(	+*0	 *76'(:1(#*0	+*0	&<<,(*-.09	 �*0	%&00*0	%*#7*..*-.	 *-	%#/'#/.$	+*	#$.&6,/#	 ,?&::80	+*0	
%'/00'-0	+&-0	,*0	&<<,(*-.09		



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !2	

�*:/	*0.	.#80	/7%'#.&-.	*-	:&0	+?$B$-*7*-.	7&D*(#	:&#	,&	<&(-*	%/0:/:',*	%*(.	&,'#0	0?4	#$<(=/*#	,'#0	+*	
:#(*	'(	+*	%',,(./'-	*.	0(#.'(.	,'#0	+*0	=#&-+*0	%$#/'+*0	+*	0$:1*#*00*M	:*	>(/	*0.	(-	&B&-.&=*	:&#	,*0	
&<<,(*-.0	%#$0*-.*-.	=$-$#&,*7*-.	 (-*	 .*7%$#&.(#*	+*	 ,?*&(	%,(0	<#&a:1*	*-	$.$	*-	#&/0'-	+(	 :'(B*#.	
6'/0$	 %,(0	 #/:1*	 +'-.	 /,0	 +/0%'0*-.9	 
&	 #/:1*00*	 0.#(:.(#*,,*	 +*	 ,*(#	 ,/.	 ,*(#	 :'-<8#*	 $=&,*7*-.	 (-*	
7*/,,*(#*	 :&%&:/.$	 &(.'$%(#&./B*	 >(*	 ,&	 �#'4*9	 �,	 <&(.	 .'(.*<'/0	 %#$:/0*#	 >(*	 .'(0	 :*0	 &<<,(*-.0	
:'7%'#.*-.	&00*I	#&%/+*7*-.	+*0	0*(/,0	-&.(#*,0	/-<#&-:1/00&6,*09		


*0	.#'-J'-0	>(/	:'-0./.(*-.	(-	*-D*(	%#/7'#+/&,	*-	.*#7*0	+?&6#/0	0'-.	0'(B*-.	,*0	!�	A	���	%#*7/*#0	
78.#*0	+*%(/0	,?*76'(:1(#*9	


*	.&6,*&(	+*	04-.180*	:/N+*00'(0	#$:&%/.(,*	,*0	:&#&:.$#/0./>(*0	+*	:1&>(*	&<<,(*-.9	�-*	&%%#$:/&./'-	
>(&,/.&./B*	*0.	%#'%'0$*	*-	.*-&-.	*-	:'7%.*	+*	,?&0%*:.	=$-$#&,	+(	:'(#0	+?*&(	*.	+*	,&	:'-</=(#&./'-	
+*	,?*76'(:1(#*M	*-	%&#./:(,/*#	+*	0&	<#&-:1/00&6/,/.$	%'(#	,&	<&(-*	%/0:/:',*9		

�-*	+*0:#/%./'-	+$.&/,,$*	*.	/,,(0.#$*	+*0	&<<,(*-.0	</=(#*	A		,?&--*;*	29�9		

�-	%#'=#&77*	 +*	 #*-&.(#&./'-	 +*0	 *76'(:1(#*0	+*	 ,&	�#'4*	&	$.$	 ,&-:$	%&#	 ,*	 �
��9	 
*	 .&6,*&(	
0(/B&-.	%#$:/0*	$=&,*7*-.	,*0	&<<,(*-.0	>(/	0*#'-.	:'-:*#-$0	%&#	:*0	.#&B&(;9		

	

�(/00*&(	 �'(#0	&7'-. � 	 �'(#0	&B&,� 	 
76'(:1(#* � 	 �*-&.(#&./'-	

�$#/-*	 ���	 ��	 �� 	

�/&(	�#$0/-	 ���	 �	 �� 	

�9	+*	,&	�'#&/#*	 ���	 ��	 �� 
;$:(.$*	

�9	+*	,&	�'..*	 ���	 ��	 �� ����N����	

�*#D&(,*	 ���	 �	 �� 
;$:(.$*	

�9	+*0	�&(;	 ���	 ��	 �� 
;$:(.$*	

�9	+*	�*/=-*(;	 ���	 ��	 � 	 	

�#$7*(,*	 ���	 ��	 � 	 ����N����	

�9	+*	�&#-&-+	 ���	 ��	 � 	 ����N����	


*76*	 ���	 �	 � 	 
;$:(.$*	

�9	+*	�#*4	 ���	 �	 � 	 ����N����	

�9	+*	,&	�/',*4#*	 ���	 ��	 � �� 	 
;$:(.$*	

�#6'=-*	 ���O�	 ���	 e	 	

 *./.*	�,[-*	 �	 �	 � 	 	
	
���
���� !$�=� �4-.180*	 +*	 ,L&%%#$:/&./'-	 >(&,/.&./B*	 +*0	 &<<,(*-.0	 *.	 +*	 ,&	 <#&-:1/00&6/,/.$	 +*0	
*76'(:1(#*0	

	

																																																											
� 	�	S	�#./</:/*,M	7'-'.'-*M	��	S	:'(#0	#*,&./B*7*-.	%*(	&..*/-.M	���	:'(#0	-&.(#*,M	6'/0$	
� 	 � S	 *769	 /-<#&-:1/00&6,*	 *-	6&00*0	 *&(;M	� 	S	��
��1�

	�	���+�

���	 	 7&/0	+/<</:/,*M	� 	S	%&00*	A	%'/00'-0M	e	S	 *769	
-&.(#*,,*	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !� 	

;����  <�
������	���	
��

;������  *
�"���	�


-	 *;&7/-&-.	 ,&	7&:#'<&(-*	6*-.1/>(*	+*	 ,&	 �#'4*M	 /,	 *0.	%'00/6,*	+*	%'#.*#	 (-*	&%%#$:/&./'-	0(#	 ,&	
>(&,/.$	+*	,?*&(	:&#	/,	0?&=/.	+?/-B*#.$6#$0	&>(&./>(*0	%,(0	'(	7'/-0	0*-0/6,*0	A	,&	%',,(./'-9		

�*,'-	 ,*0	 +'--$*0	 +(	 ���3M	 '-	 '60*#B*	 >(*	 %,(0/*(#0	 *0%8:*0	 +?/-B*#.$6#$0	 /-0:#/.*0	 0(#	 ,&	 
/0.*	
#'(=*	 0'-.	 %#$0*-.*0	 +&-0	 ,*	 �#'4*	 E�&6,*&(	 �"F9	 �-	 7*-./'--*#&	 %&#	 *;*7%,*	 ,*	 :&0	 +*	
,?
%1$7$#'%.8#*	�
	��
� ��%������ 	*0%8:*	*-	+&-=*#	+?*;./-:./'-	*-	 �(/00*9	
,,*	&	$.$	+$</-/*	:'77*	
*0%8:*	%#/'#/.&/#*	%'(#	,*	:&-.'-	+*	�&(+	+&-0	,*	:&+#*	+(	�$0*&(	$:','=/>(*	B&(+'/0	E�*,&#I*M	����F	

	

� ���� � � ��	 � 
 � ��
��
��
��������
��� ���� ����� � ������� 
� � � � 
���� � �� ���� � ������
� 

� �� ��� ���	
�	� �� �� ���� � 
� �� ��� �
� � ��
� �� �� �!"# $ �%
� ����� �	�����	�� ���� � � � &
� �	�� �������	 �!#� $ �%
� ����	��� ����� 	����� � �!$' � � �
� ���������� ������� �!$$ � 
� � �� �	���� ��
�� ������ 	� �!#� � 
�� ���	��� ��
	�� � �!"! � 
� ���� 	�� ������ � ����� �!"# $ �%
� �	����

�������� �!$" � � �
� � 	�����	������ �!#! � 
� 	�� ����� 	��������� �	��� �!$' � � �
 ������� ��� ���� $ �%
!�
	�������
����� ���� $ �%

� �(�)��������

� ��	������

 ��	(������
	

	
���
����!#�=� 
/0.*	+*0	/-B*#.$6#$0	6*-.1/>(*0	%#$0*-.0	+&-0	,&	�#'4*	*.	7*-&:$0	&(	-/B*&(	�(/00*	

	

�</-	 +?/+*-./</*#	 ,&	 >(&,/.$	 6/','=/>(*	 +*0	 :'(#0	 +?*&(	 B&(+'/0*M	 ,*	 �
��	 #$&,/0*	 +*%(/0	 �CC�	 +*0	
:&7%&=-*0	 +*	 7*0(#*0	 +&-0	 ,*0	 :'(#0	 +?*&(	 B&(+'/09	�*0	 :&7%&=-*0	 '-.	 ,/*(	 .'(0	 ,*0	 .#'/0	 &-0	
E:&7%&=-*	 ����	*-	 :'(#0	+?&-&,40*F9	�*(;	%#$,8B*7*-.0	0'-.	*<<*:.($0	+&-0	,&	�#'4*9	
*	%#*7/*#	&	
,/*(	 +*	 <$B#/*#	 A	 7/N7&#0	 *.	 ,*	 0*:'-+	 *-.#*	 7/N7&/	 *.	 7/ND(/-9	 
*0	 0.&./'-0	 +*0	 %#$,8B*7*-.0	 0'-.	
B','-.&/#*7*-.	 %,&:$*0	 0(#	 ,*	 .#'-J'-	 +(	 :'(#0	 +?*&(	 '\	 &(:(-*	 %*#.(#6&./'-	 ,':&,*	 -*	 %'(##&/.	
/-<,(*-:*#	 ,&	 >(&,/.$	 +*0	 *&(;9	 
*0	 I'-*0	 &B&,	 +*0	��
 	 '(	 ,?*76'(:1(#*	 +*0	 &<<,(*-.0	 0'-.	 %&#	
*;*7%,*	 $B/.$*09	  '(#	 ,&	 �#'4*M	 ,*0	0.&./'-0	+*	7*0(#*	0'-.	 0/.($*0	A	  &,$I/*(;N=&#*M	 �#'-N,&NB/,,*M	
�#*00'--&IM	
(:*-0M	�*--/*IM	�#&-=*0N�&#-&-+	*.	 &4*#-*	E3/=(#*	��F9		

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 !C	

	
	
�������$,�=� 
':&,/0&./'-	+*0	0.&./'-0	+*	7*0(#*	%'(#	,*	0(/B/	+*	,&	7&:#'<&(-*	6*-.1/>(*	+&-0	,&	�#'4*	

	

�'(0	,*0	#$0(,.&.0	+*0	0.&./'-0	7*-./'--$*0	:/N+*00(0M	'-.	$.$	%#/0	*-	:'-0/+$#&./'-	7G7*	0/	,*0	.#'/0	
%#*7/8#*0	 0'-.	 0/.($*0	 A	 ,?&7'-.	 +*	 �'(+'-	 E+$6(.	 +(	 %$#/78.#*	 +?$.(+*F9	 �*:/	 &</-	 +*	 %'(B'/#	
:'7%&#*#	,?/-+/:*	+*	>(&,/.$	+?*&(	+*	,&	�&00*	�#'4*	&B*:	,&	�'4*--*	�#'4*9		

�?&%#80	,*0	-'.*0	+*	,?/-+/:*	�/B&(+M	$.&6,/	*-	<'-:./'-	+(	-'76#*	+?*0%8:*0	+?/-B*#.$6#$0	&>(&./>(*0	*.	
+(	 -'76#*	 +?*0%8:*0	 0*-0/6,*0	 A	 ,&	 %',,(./'-M	 '-	 '60*#B*	 >(*	 ,&	 >(&,/.$	 +*	 ,?*&(	 *0.	 *-	 %&#./*	
/-0&./0<&/0&-.*9	�-*	%$D'#&./'-	+*	,&	>(&,/.$	+*	,?*&(	*0.	B/0/6,*	+*	,?&7'-.	B*#0	,?&B&,9	�'#7/0	%'(#	,*0	
&--$*0	�CC�	*.	�CC�M	/,	0*76,*	>(*	,&	>(&,/.$	+*0	*&(;	+*	,&	�'4*--*	�#'4*	0'/.	7*/,,*(#*	*-	&7'-.	
+*	�'(+'-	>(*	+&-0	,*	#*0.*	+*	,&	�&00*	�#'4*9	
-	&B&,	+*	�'(+'-M	,?*&(	*0.	=,'6&,*7*-.	+*	6'--*	
>(&,/.$9	 
*0	 #$0(,.&.0	 0'-.	 -*..*7*-.	 7'/-0	 %'0/./<0	 A	 ,?&B&,	 +*	 �#&-=*0N�&#-&-+	 '\	 ,&	 >(&,/.$	 0*	
+$=#&+*9		

�-	 '60*#B*	 .'(.*<'/0M	 (-*	 &7$,/'#&./'-	 =,'6&,*	 +*0	#$0(,.&.0	 &B*:	 ,*0	 &--$*0	 E�'/#	 =#&%1/>(*	 :/N
+*00'(0F9	

Zones d’ étude  



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 �� 	


*0	#$0(,.&.0	+$.&/,,$0	+*0	/-+/:*0	+*	>(&,/.$		6/','=/>(*	</=(#*-.	A	,?&--*;*	29"9	

Broye

0

2

4

6

8

10

12

14

16

18

20

Palézieux-
Gare

Oron-la-Ville Moudon Lucens Henniez Granges-
Marnand

Amont
Payerne

1991

1994

1997

2000

2004

2007

	

	

���
���� !(�=� �$0(,.&.0	 +(	 0(/B/	 +*	 ,&	 7&:#'<&(-*	 6*-.1/>(*	 *.	 +$.*#7/-&./'-	 +*	 ,&	 -'.*	 +*	 >(&,/.$	
6/','=/>(*	E/-+/:*	�/B&(+F	%'(#	,&	�#'4*�

	


&	.*-+&-:*	:,&/#*	A	,&	+$.$#/'#&./'-	+*	,&	>(&,/.$	+*	,?*&(	+(	:'(#0	+?*&(	>(/	0?'60*#B*	+&-0	,&	�#'4*	
+*	,?&7'-.	B*#0	,?&B&,M		0?*;%,/>(*	%&#	(-	*<<*.	+?&::(7(,&./'-	+*0	%',,(&-.0	E�/'=*.	 9M	�.#&]:I4-0@/	�9M	
���!F9	 �&,=#$	 (-	 +$6/.	 &--(*,	 7'4*-	 #*,&./B*7*-.	 $,*B$M	 :*#.&/-0	 %*0./:/+*0	 0'-.	 +$.*:.$0	 *.	 ,*(#	
:'-:*-.#&./'-	+$%&00*	%&#<'/0	,&	,/7/.*	+(	0*(/,	,$=&,	+*	���-=O,	%&#	0(60.&-:*9	�/-0/	0(#	,&	6&0*	+*0	
:&7%&=-*0	+*	%#$,8B*7*-.0	>(/	 '-.	*(	 ,/*(	+&-0	,&	�#'4*	*-	 ����M	���"	*.	 ����	*.	*-	<'-:./'-	+*0	
:'-:*-.#&./'-0	+*	0(60.&-:*0	+$.*:.$*0M	(-*	-'.*	%*0./:/+*	&	$.$	&..#/6($*	E�&6,*&(	�!F9		


,,*	 *0.	 7'4*--*	 %'(#	 ,*0	 0.&./'-0	 +*	 �#*00'--&I	 E�'(+'-F	 *.	 +?
-	 �#/.	 E�#&-=*0N�&#-&-+FM	 &,'#0	
>(?*,,*	*0.	7&(B&/0*	A	�'7+/+/*#	E:9<9	.&6,*&(	�!F9	

	
�$.*:./'-0	 f�*(/,	���	-=O,	�.&./'-	 �6#*	

%#$,*B9	
�6#*	
+$.*#9	 �6#*	 QVR	 �6#*	 QVR	

�&;/7(7	
Q-=O,R	 �'.*	 �,&00*	+*	

>(&,/.$	

�#*00'--&I	 �	 ���	 ��	 �	 �	 �	 ��"	 �9�	 7'4*--*	


-	�#/.	 ��	 "�"	 ��	 �	 �	 �	 ���	 �9�	 7'4*--*	

�'7+/+/*#	 "	 CC	 �	 �	 �	 �	 ���	 �9"	 7&(B&/0*	

	
���
����!'�=�  *0./:/+*0	+&-0	,*0	#/B/8#*0	B&(+'/0*09	�$0(,.&.0	%'(#	,&	�#'4*M	����N����	

	


-	���2	*.	����M	+?&(.#*0	:&7%&=-*0	+*	7*0(#*	'-.	$=&,*7*-.	$.$	7*-$*09	�-	'60*#B*	%,(0/*(#0	<'/0	
+*0	+$%&00*7*-.0	+*0	-'#7*0	%'(#	:*#.&/-0	%*0./:/+*0	+&-0	,*0	*&(;	+*	,&	�#'4*9	�*0	+$%&00*7*-.0	
'-.	=$-$#&,*7*-.	,/*(	&(	%#/-.*7%0	E&B#/,F	$.$	ED(/-ND(/,,*.F	*.	*-	&(.'7-*	E':.'6#*F	E�&6,*&(	��F9	

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 �� 	

	
�.&./'-	 �--$*	 �&.*	 �(60.&-:*	 -=O,	

&B#/,	 �*.&7/.#'-	 ��2	

D(/-	 �.#&I/-*	 �C!	

D(/,,*.	 �.#&I/-*	 ���	

���2	
	

':.'6#*	 �0'%#'.(#'-	 �"�	

&B#/,	 �0'%#'.(#'-	 ���	

7&/	 �*.&7/.#'-	 �C!	

D(/-	 �.#&I/-*	 ��2	

':.'6#*	 �*#6(.14,&I/-*N+*0*.14,	 ��2	

':.'6#*	 �.#&I/-*	 ���	

�'7
+

/+
/*

#	

����	
	

':.'6#*	 �0'%#'.(#'-	 �22	

	
���
���� !,�=� �$.*:./'-	+*	%*0./:/+*0	+&-0	 ,&	�#'4*	*-	 :'-:*-.#&./'-	0(%$#/*(#*	A	���	 -=O,	*-	 ���2N
����	

	


*0	 *&(;	 +*	 ,&	 �#'4*	 0'-.	 =,'6&,*7*-.	 :1&#=$*0	 *-	 0(60.&-:*	 '#=&-/>(*	 *.	 7/-$#&,*	 +*	 0'(#:*	
&-.1#'%'=8-*9	
*	.&6,*&(	�2	%#$0*-.*	,*0	B&,*(#0	+*0	$,$7*-.0	7&D*(#0	7*0(#$*0	+&-0	,*0	*&(;	+*	,&	
�#'4*	A	 �'7+/+/*#	 *-.#*	 ����	 *.	 ���C9	 �-	 '60*#B*	>( *	 ,*0	 :'-:*-.#&./'-0	 *-	%1'0%1'#*	 .'.&,	0'-.	
+$%&00$*0	:1&>(*	&--$*	*.	>(*	,?*&(	*0.	%,(.H.	#/:1*	*-	-/.#/.*	*.	&77'-/(7M	0&-0	.'(.*<'/0	+$%&00*#	
,*0	B&,*(#0	,/7/.*0	E0&(<	%'(#	����	*.	���"	'\	,*0	:'-:*-.#&./'-0	*-	-/.#/.*	'-.	+$%&00$	�9�	7=O,F9	

	
���
����!&�=� �'-:*-.#&./'-0	+*0	$,$7*-.0	7&D*(#0	+&-0	,&	�#'4*	A	�'7+/+/*#	%'(#	,*0	&--$*0	����N
���C	

	

;������  *	
�
����	��
�

 '(#	,*0	&<<,(*-.0	+*	,&	�#'4*M	'-	'60*#B*	+*0	=#&-+*0	+/<<$#*-:*0	+*	>(&,/.$	+*	,?*&(	*-	<'-:./'-	+*0	
&<<,(*-.0	E:9<	�--*;*	�9�	
:'7'#%1','=/*	+*	,&	�#'4*	*.	+*	0*0	&<<,(*-.0F9	


?*&(	 *0.	 +*	 .#80	 6'--*	 >(&,/.$	 +&-0	 ,&	 �/'--*	 *.	 ,&	 �$#/-*9	 
,,*	 *0.	 =,'6&,*7*-.	 6'--*	 +&-0	 ,&	
�#*00'--*M	,&	�*#D&(,*	*.	,*	�#*-*.9	
*	3,'-	+*	�&#'(=*	:'7%'#.*	(-*	*&(	+*	6'--*	>(&,/.$	7&/0	:*..*	
+*#-/8#*	0*	+$=#&+*	A	%&#./#	+*	�#*00'--&I9		


&	>(&,/.$	+*	,&	 *./.*	�,[-*	*.	+*	,?�#6'=-*	*0.	/-0&./0<&/0&-.*9	�-	#*,8B*	:*%*-+&-.	(-*	.*-+&-:*	A	
,?&7$,/'#&./'-	 +*	 ,&	 >(&,/.$	 6/','=/>(*	 &B*:	 ,*0	 &--$*0	 EB'/#	 =#&%1/>(*0	 :/N+*00'(0F9	 
*0	 #$0(,.&.0	
+$.&/,,$0	+*0	/-+/:*0	+*	>(&,/.$		6/','=/>(*	</=(#*-.	A	,?&--*;*	29�9	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 �� 	

������

�
�
$
'
#

��

��
�$
�'
�#
��

� ���* ��+&
�����,�

�!!�

�!!$

�!!"

����

���$

���"

	

� �����

�
�
$
'
#

��
��
�$
�'
�#
��

- ���� .�+���
� ���/ �

� �� 
 ������� � (0�������

�!!�

�!!$

�!!"

����

���$

���"

	
	 
���� �

�
�
$
'
#

��

��
�$
�'
�#
��

� �
1��,��+ 1 ��������*

�!!�

�!!$

�!!"

����

���$

���"

	


 ��� � ����

�
�
$
'
#

��

��
�$
�'
�#
��

� +���/�� 2 /��� 1���� ����*

�!!�

�!!$

�!!"

����

���$

���"

	
������

�
�
$
'
#

��

��
�$
�'
�#
��

3)���
.�+���

�!!�

�!!$

�!!"

����

���$

���"

	

	 ���
���

�
�
$
'
#

��

��
�$
�'
�#
��

3)���
�+	 ���

�!!�

�!!$

�!!"

����

���$

���"

	
� ����

�
�
$
'
#

��

��
�$
�'
�#
��

3)���
4���,��5����5.������

�!!�

�!!$

�!!"

����

���$

���"

	

� ���� ��

�
�
$
'
#

��

��
�$
�'
�#
��

3)���
� ��	 ����� 3���
� ��	 ����� ����� 
- ������

�!!�

�!!$

�!!"

����

���$

���"

	
� ������� ����

�
�
$
'
#

��
��
�$
�'
�#
��

� (
� )

� ��
+�

�*

4 ���
�	 �

+�

� � /�

��� .��
� /

���
���

�5
� � 5

4 ���
�

�!!�

�!!$

�!!"

����

���$

���"

	

	

	

���
���� !2�=� �$0(,.&.0	 +(	 0(/B/	 +*	 ,&	 7&:#'<&(-*	 6*-.1/>(*	 *.	 +$.*#7/-&./'-	 +*	 ,&	 -'.*	 +*	 >(&,/.$	
6/','=/>(*	E,L/-+/:*	�/B&(+F	%'(#	,*0	&<<,(*-.0�

	



�*-&.(#&./'-	+*	,&	�#'4*	5	$.(+*	%#$%&#&.'/#*	 
:'040.87*0	&>(&./>(*0	+*	,&	�#'4*	
	

	 �" 	

�	-'(B*&(M	'-	'60*#B*	(-*	+$=#&+&./'-	+*	,&	>(&,/.$	+*	,?*&(	+*	,?&7'-.	B*#0	,?&B&,9	�*..*	'60*#B&./'-	
*0.	 :'##$,$*	&B*:	 ,&	%#$0*-:*	+*	%*0./:/+*0	+&-0	 ,*0	&<<,(*-.0	E�&6,*&(	 �CF	*.	 ,*0	$,$7*-.0	7&D*(#0	
E�&6,*&(	��F9		


&	 :,&00*	+*	>(&,/.$	 *0.	D(=$*	6'--*	%'(#	 ,*	 �#*-*.	 *.	 ,?�#6'=-*	&,'#0	>(?*,,*	 *0.	7&(B&/0*	%'(#	 ,&	
 *./.*	�,[-*M	&B*:	(-	+$%&00*7*-.	7&;/7(7	+*0	.*-*(#0	��	<'/0	0(%$#/*(#*	&(	0*(/,	,$=&,9	

	

Détections >Seuil 100 ng/l Cours 
d’eau Station Nbre 

prélev. 
Nbre 
déter. Nbre [%] Nbre [%] 

Maximum 
[ng/l] Note Classe de 

qualité 

Grenet Châtillens 4 132 8 6 5 4 211 1.5 bonne 

Arbogne Corcelles 7 231 19 8 3 1 489 1.4 bonne 

Petite 
Glane Grandcour 8 264 32 12 10 4 1418 2.3 mauvaise 
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Station
Année 2004 2007 2004 2007 2004 2007
Carboone organique dissous 3.72 4.13 4.51 4.62 3.85 4.16
Ammunium 0.037 0.046 0.032 0.039 0.11 0.07
Nitrite 0.019 0.021 0.026 0.022 0.073 0.043
Nitrate 3.45 2.31 6.87 6.05 9.78 7.68
Orthophosphate 0.18 0.069 0.076 0.059 0.099 0.082
Phosphore total 0.241 0.113 0.125 0.121 0.178 0.203

GRENET ARBOGNE PETITE GLANE
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Nom français Nom scientifique 
Présence de 

l’espèce dans le lac 
de Morat 

Statut Liste rouge3 

Brème commune Abramis brama x LC 

Spirlin Alburnoides bipunctatus x VU 

Ablette Alburnus alburnus  LC 

Loche franche Barbatula barbatula x LC 

Barbeau Barbus barbus x NT 

Nase Chondrostoma nasus x CR 

Loche de rivière Cobitis taenia x VU 

Chabot Cottus gobio  NT 

Goujon Gobio gobio x NT 

Vandoise Leuciscus leuciscus x LC 

Blageon Leuciscus souffia  VU 

Chevaine Leusciscus cephalus x LC 

Truite arc-en-ciel Oncorhyncus mykiss x I 

Perche Perca fluviatilis x LC 

Vairon Phoxinus phoxinus  LC 

Gardon Rutilus rutilus x LC 

Truite de rivière Salmo trutta fario x NT 

Truite lacustre Salmo trutta lacustris x EN 

Sandre Sander lucioperca x I 

Rotengle Scardinius erythrophthalmus x LC 

Ombre Thymallus thymallus  VU 

Tanche Tinca tinca x LC 
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Espèce Nom latin Date de la dernière 
année d'observation Milieu Statut LR4 

Potamot noueux Potamogeton nodosus 2010 Epipotamon, 
hyporhitron VU 

Cresson de cheval Veronica beccabunga 2002 Epipotamon, 
hyporhitron LC 

Cresson d’eau Nasturtium officinale f. submersum 2007 Epipotamon, 
hyporhitron LC 
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Espèce Nom latin Statut LR5 

Liseron des haies Calystegia sepium LC 

Cardère sauvage Dipsacus fullonum LC 

Epilobe hérisée Epilobium hirsutum LC 

Epilobe à petites fleurs Epilobium parviflorum LC 

Epilobe tétragone Epilobium tetragonum LC 

Houblon Humulus lupulus LC 

Impatience glanduleuse Impatiens glandulifera LC 

Renouée du Japon Reynoutria japonica LC 

Ronce bleuâtre Rubus caesius LC 

Solidage Solidago gigantea LC 

Consoude Symphytum officinale LC 
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Groupe Espèce Nom scientifique Date de la dernière 
observation Statut LR6 

Arabette hérissée Arabis hirsuta 2005 LC 

Orchis bouc Himantoglossum hircinum 2007 VU 

Ophrys abeille Ophrys apifera 2005 VU 

Ophrys bourdon Ophrys holosericea 2005 VU 

Orchis militaire Orchis militaris 2005 NT 

Orchis brûlé Orchis ustulata 2005 NT 

Flore 

Anthéricum à fleurs de lis Anthericum liliago 1995 LC 

Silène Brintesia circe 2003 EN 

Mélitée des scabieuses Melitaea parthenoides 2008 EN Lépidoptère 

L'Azuré de L'Esparcette Polyommatus thersites 2006 VU 
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Groupe Espèce Nom scientifique Date de la dernière 
année d'observation Statut LR7 

Mammifères Castor Castor fiber 2007 CR 

Chevalier guignette Actitis hypoleucos 2007 EN 

Rossignol philomèle Luscinia megarhynchos 2009 NT 

Hippolaïs ictérine Hippolais icterina 2008 VU 
Oiseau 

Pouillot fitis Phylloscopus trochilus 2009 NT 

Saule noircissant Salix myrsinifolia 2005 LC 

Saule des vanniers Salix viminalis 2010 LC 

Saule pourpre Salix purpurea 2010 LC 
Flore 

Saule pourpre Salix purpurea 2005 LC 
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Groupe Espèce Nom scientifique Date de la dernière 
observation Statut LR7 

Fauvette à tête noire Sylvia atricapilla 2009 LC 

Fauvette des jardins Sylvia borin 2009 LC 

Fauvette grisette Sylvia communis 2009 VU 
Oiseaux 

Pie-grièche écorcheur Lanius collurio 2008 LC 

Muscardin Muscardinus avellanarius 2006 VU 
Mammifères 

Belette Mustela nivalis 2004 VU 

 -  Opisthograptis luteolata 2005 - 
Orthoptères 

 -  Philereme vetulata 2005 - 

Lépidoptères Robert le-diable  Polygonia c-album 2006 - 

Coléoptères Trichie fasciée  Trichius fasciatus 2008 - 
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Groupe Espèce Nom scientifique Date de la dernière 
observation Statut LR8 

Papillon Petit mars changeant Apatura ilia 2007 EN 

Loriot d'Europe Oriolus oriolus 2009 LC 
Oiseaux 

Pic cendré Picus canus 1996 VU 
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Groupe Espèce Nom scientifique Date de la dernière 
année d'observation 

Statut Liste 
Rouge9 

Rouge-queue à front blanc Phoenicurus phoenicurus 2008 NT 

Gobemouche noir Ficedula hypoleuca 2009 LC 

Pic noir Dryocopus martius 2009 LC 
Oiseaux 

Poillot siffleur Phylloscopus sibilatrix 2008 NT 

Mammifères Loir Glis glis 1996 - 

Coléoptères Petit capricorne Cerambyx scopolii 2008 - 

Hêtre Fagus sylvatica 2005 LC 

Charme Carpinus betulus 2004 LC 

Pervenche Vinca minor 2004 LC 

Chêne rouvre Quercus petraea 2003 LC 

Flore 

Gaillet odorant Galium odoratum 2009 LC 
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Groupe Espèce Nom scientifique 
Date de la 
dernière 

observation 
Statut LR10 Milieux 

Rousserolle turdoïde Acrocephalus arundinaceus 2009 VU Roselière 

Bruant des roseaux Emberiza schoeniclus 2009 LC Roselière Oiseaux 

Blongios nain Ixobrychus minutus 1999 EN Roselière 

Laiche faux souchet Carex pseudocyperus 1999 VU Molinion 

Inule à feuilles de saule Inula salicina 1999 NT Molinion 

Rubanier dressé Sparganium erectum 1999 NT Roselière 

Lin purgatif Linum catharticum 2004 LC Molinion 

Bolboschoenus maritime Bolboschoenus maritimus 2005 EN Roselière 

Orchis tacheté Dactylorhiza maculata 2004 LC Molinion 

Flore 

Gentiane des marais Gentiana pneumonanthe 2006 VU Molinion 
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Groupe Espèce Nom scientifique Date de la dernière 

observation 
Optimum 

écologique Statut LR10 

Crapaud accoucheur Alytes obstericans 2003 Alluvions EN 
Amphibien 

Crapaud calamite Bufo calamita 1996 Alluvions EN 

Orthoptère Oedipode aigue-marine Sphingonotus caerulans 2001 Alluvions VU 

Flore Germandrée d'eau Teucrium scordium 1967 Agropyron-
rumicion EN 
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Groupe Espèce Nom scientifique Date de la dernière 
observation 

Optimum 
écologique Statut LR11 

Papillon Hespérie de l'alcée Carcharodus alceae 2007 Dauco-
Melilotion CR 

Petit Gravelot Charadrius dubius 2009 Alluvions VU 
Oiseaux 

Hirondelle de rivage Riparia riparia 2009 Alluvions NT 
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Espèce Nom scientifique Date de la dernière 
observation Statut LR11 

Renoncule en crosse Ranunculus circinatus 1998 EN 

Renouée amphibie Polygonum amphibium 2007 NT 

Hottonie des marais Hottonia palustris 1995 EN 

Potamot capillaire Potamogeton pusillus 2000 VU 

Potamot graminée Potamogeton gramineus 1990 EN 

Myriophylle en épi Myriophyllum spicatum 2007 NT 

Potamot pectiné Potamogeton pectinatus 2007 LC 

Nénuphar jaune Nuphar lutea 1979 LC 

Naïade marine Najas marina 2006 VU 
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Groupe Espèce Nom scientifique Date de la dernière 
observation Statut LR12 

Sonneur à ventre jaune Bombina variegata 1990 EN 

Crapaud commun Bufo bufo 2007 VU 

Rainette verte Hyla arborea 2002 EN 

Triton ponctué Lissotriton vulgaris 1990 EN 

Amphibien 

Grenouille rieuse Pelophylax esculentus 2000 NT 

Odonate Agrion joli Coenagrion pulchellum 2007 NT 

Reptile Couleuvre à collier Natrix natrix 2006 VU 
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Pommes de terre 344 304590 885

Maïs 159 96530 607

Tabac 150 93430 623

Betteraves sucrières 104 53440 514

Légumes plein champs 47 39780 846

Maraîchage/Horticulture sous abri 12 53250 4438

Betterave fourragère 5 1450 290

Herbe 9 2300 256

Arbres fruitiers 2 2000 1000

Céréales 11 3300 300

Colza 2 300 150

Luzerne 4 200 50

Plants de pommes de terre 2 500 250

Semis fourrager 6 2000 333

Tournesol 3 1800 600

T ota l/moye nne 860 654870 761
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Total Broye 354570 510.5

Broye (amont Lembe) 48180 58180 -

Broye (Lembe-Payerne) 243450 262900 -

Broye (Payerne-Lac) 62940 72370 -

Petite Glâne 188700 203.0

Réseau communal 34100 42400 21.3

Puits/Source 24300 5.3

Lac 12340 18280 29.0

Glâne 11650 17400 15.5

Arbogne 8000 16000 17.0

Etang artificiel/naturel 5580 12.0

Etang artificiel 5100 7.0

Lembe (ou Lembaz) 4680 6720 17.0

Inconnues (prob. réseau communal) 4000 8000 3.8

Canal de la Broye 1300 2.7

Riau Gresin (affluent de la Broye) 300 600 1.0

Bressonne 250 0.1 	
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