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Y�N]U�LJI�U�R>I�N]cCOeIdKZ[dRWn���f�U�UWR�IdNScsOeI�KZ[}NSR�Idf�U�L�c�KHQGN � UWQ\I�K kZN�`ZU�O R�l�N]I�OMV�XSU?U�R>I�NScsOeIdKZ[�KMg
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U�R>I�NScsOeIdUMn�� R�NSc�lGXPOeIdNSKZL�R>I�l�QGj�NSR Y!Oe[d[dN]U�Q�KZlGI giKZ[ Idf�U\VGNSL�KZc�NPOeX+Y!OMR�U\KMg�OMLpUFEHrtKe�
L�U�LJIdNPOMXtg�OMcsN]X]j��HOeL�Q�I�f�U UWR�I�N]cCOmI�U�R&r�[dK�Q�l�YWU�Q�OM[dU R�f�K�^	L�IdKbfDO!`ZU�kZK�KHQCr�[dKZrtU�[>I�N]U�R
Y�KZc�rDOM[�U�Q�I�KbId[�OMQ�N�I�N]KZLDOMXtI�U�Y�fGL�N@%�l�UWR�n

!GOM[dQHj-,#.'�j>�� � PJ� � r�[dKZrtKZR�U O-kMU�L�UW[�OMX]N@?!OmI�NSKML KMg�I�f�U0/'�212,	354�6	798":�^&O!`ZU�X]UWI
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��V�NSLGKZcsNSOMX =�r�[�KHYWU�R�R�n
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I�N]U�R 	�� = � � ���}giKZ[�NSL�YW[dU�OMRdN]L�k�V�NSL�KMcsNSOMXHR�N$#WU%� ��n���f�UqR�l�[�g�OeY�U�R9RdfGK�^ I�fDOmI�giKZ[�XPOM[�kZU�[ �&�
I�f�U Q�N	
vUW[dU�LGY�U2Oer�r�[dKZOMY�f�U�R'#�UW[dK�OeY�[dKMRdRAI�f�U ^	f�KZXSU	XSOeIdIdNSY�U(�Z^	f�NSY�fCKZL�X]jbOhRdX]NSkZfJIAQ�N�gP�
giU�[�U�L�YWU	OeI�Idf�U_XPOmIdI�N]Y�U?V~KZlGL�QDOM[>jZn$N}NSkZl�[�U&�hn���N]L���r�rtU�LGQ�N*)\� RdfGK�^	RAOeLbU���l�N]`eOMX]U�LJI
� kZl�[�U ^	N]I�f�Idf�U�Rdl�[>g�OMY�UWRqYWKZLJ`ZU�[>I�UWQ�I�K�Y�KML�IdKZl�[	r�X]KMI�RWn

+CB�� BHG ,.-0/213-
46587:9;1=< L?>3-A@B13C'469

DFE$GHE$I$J%KMLONPLRQ;STGUS�J%VXW�E$GZY[I�J(LOE$N\V;W � LRQ;STWRJ%GH];I$S_^(J%KOE$J%V;`aScbMJ%W6`aN\GU][Y[LRSadeN"^\S�KfLRQ;S
�"! � WOJ%GH];I$SaWgN%h

d
� J%K�E$W�E$V;ijhkKON\G:LRQ[SlWRJ%GH];I�S�WAN(h � = J(V;d � � hkN\KAS�J%`mQn]�N\E�V�L 	�� =�
 � ����o

N E$i%Y;KOS �po�� E�V � ][]�SaV;d;E )�� i\E�^%S�WpJXq\rsK�S�];K�S�W�S�V�LmJ(LOE$N\VtN(hlLRQ;SUWRJ%GH];I�Sn^(J%K�E�J%V[`�S
hkN\KPS�J%`mQuN%h?LOQ;Sev;E�V;N\GHE�J%IlW�E # S�W � S � 
 � 
 O 
 q � 
 � �%�[� K�S�V;N%KOGUJ%I$E # S�dwWON�LOQBJ(LULRQ;S
J%W�xyGH][LRN(LRE$`?d[E$W�LOKOE�v;Y[LRE�N\VPbjE�I$IzQ;J"^%STY[V;E�L{^(J%K�E�J%V;`aS o
� Q;SX];I�N%LRWHWOQ[N|b}J � � J(L�LRS�V[E$V;i � N%h6LOQ;SXW�Y;K�h~J(`�SX]�S�J � WPJ%WULOQ;SXv[E$V;N\GHE�J(IlWOE # S

E$V;`aKOS�J%WOSaW � bjE�LOQ�LRQ;S6^(J%K�E�J%V;`aS?N%h�LRQ;S_]�S�J � J%];];K�N�J%`mQ;E�V;inN\V;S o0� V�h~J%`�L � LOQ;E$W'hkS�J(LOY;KOS
QBJ%];]�S�V[WfGHN\W�L�V;S�J%K{LRQ;ScI$E�V;S � = S � ��oM� Q[E$WjKOS � S�`�LRWfLOQ;ScN\v;WOSaK�^(J(LOE$N\V�E$V �A) J%GU][I$S
@[o*� � LOQBJ(L'S � YBJ%I�v;E�V;N\GHE�J%I;][KON\vBJ(v;E$I�E�LRE�S�WgbjE�I$I;K�S�WOY[I�LlE�VPJ(V�J%W=xFGH][LON%LRE�`fd;E�W�LOKOE$v[Y[LRE�N\V
bjE�LOQZY;V;E*L&^(J%K�E�J%V;`aS o&� Q;E$W&`mQBJ%KRJ(`aLRSaKOE�W�LRE�`lE$W�WOSaS�VnGHN\KOS'`�I$S�J%KOI*x_E$V N E$i\Y;K�S @Fo @[� bjQ;E$`mQ
WOQ;N"b�`�N\V�LRN%Y;Kj];I$N%LOW{`�N\K�KOSaWO]�N\V;d;E�V;iHLON�LRQ;S_WOY[K�h~J%`aS�W�N%h N E$i\Y;K�S �po��Fo
� N�hkY;K�LOQ;S�K_S ) J(GUE�V;SZbjQ;S�V�LRQ;S�L�b'NXv;E�V;N\GHE�J%I�];K�N\]�N%K�LRE�N\V;W_J%K�SnS � YBJ%I � N E$i\Y;K�S

�po q�J%V;d N E�i\Y;K�S @[o�� d;E$W�];I�J�xHLRQ;E�WM`�J%WOS?i\KOJ%];Q;E�`�J%I�I�x�hkN\K
d
� J%V;d � V[WO`�N%GZv�S(��WlLOKRJ%V[W=�
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N E$i\Y[KOS @[o � � � Q[SX`�N%V ^%S�K�i\S�V;`aSeN%hfLRQ;S
WRJ%GH];I$S�GHS�J(V�N(h

d
� LRN�LRQ[SUJ(W�xyGU]FLRN%LOE$`V;N\KOGUJ%IyGUS�J%V

d
� 	 � =�
 � ��� J%`aKON\W�WgLRQ;S{v;E��V;N\GHE�J%I ][KON\vBJ(v;E$I�E�L�xUI�J(L�LRE$`aS6hkN\K{d;E 
 SaKOS�V�L

v;E$V;N%GUE$J%I�W�E # S�W � ��S � 	 LON\] I�Sah�L � � ��S �
	 LRN%]TK�E$i\Q�L � ����S O 	 I$Sah�L GUE�d;d;I$S � � ��S q �
	 KOE�i\Q�LjGUE�d;d;I�S � � ��S � �%� 	 v�N%L�LRN\G ��o
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N E$i\Y[KOS @[o @ � �MN\V�LRN%Y;K ][I$N%LOW W�Q;N"bjE$V;i
LRQ;SeWOJ%GH];I$S�^(J%KOE$J%V;`�S�N%h

d
� J%`�K�N\WOWHLRQ;Sv;E$V;N%GUE$J%IA];K�N\vBJ%v[E$I$E*L�xXI$J(LOLOE$`aSphkN\K_d;E 
 S�K3�

S�V�L�v;E�V;N\GHE�J%IMWOE # S�W �(� S � 	 LRN%] I$S�h�L � �� S � 	 LON\]uKOE�i\Q�L � � � S O 	 I�Sah�L�GHE$dy�d;I$S � � � S q � 	 K�E$i\Q�LTGUE�d;d;I$S � � � S � �%�
	 v�N%LOLON\G ��o
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hkN\KOGUJ(LOE$N\V � � � hkN\K{E�V;`�K�S�J%W�E$V;i �&o
N E$i\Y[KOS�� o q?`�N%GU]BJ(KOS�WgLOQ;SjWRJ%GH];I�SM^(J%KOE$J%V;`�SaW0hkN\K � = S � ��� 	 ! 
 �|��o&� L
E$W0S�^FE�d;S�V�L

LRQBJ L'hkN\K WOGUJ%I�I �A� v�N%LOQPLRKOJ%V;W=hkN\KOGHW'Q;J"^%S WOJ%GU][I$S�W
^(J%KOE$J%V;`aS�W'h~J(K hkK�N\G N\V;S � LRQ[N\Y;i\Q
N\Y;K�LRKOJ%V;W�hkN%KOG:d;NyS�WAv�SaL�LRSaK oA� VTLRQ;S'GUE�d;d;I$S
N%h[LRQ;S'E$V�LRSaK�^(J%I � � V;W�`�N\Gpv�S(��WALOKRJ%V[W�hkN\K�G
QBJ%W�JnI$N"b WOJ%GU][I$S6^(J%KOE$J%V;`aS � bjQ;SaKOS�J(W N\Y;K{LOKRJ%V;W=hkN\KOG �

d
� LRSaV;d;WjLRNHQBJ�^\SZJ�WOJ%GU][I$S

^(J%KOE$J%V;`�S_J(v�N"^\S_N\V[S o
� N `�N%GU]BJ(KOSPLOQ;S�L�bMN LRKOJ%V;W=hkN\KOGHWZN\VtLRQ[E$WZE�V LOS�K=^%J(IlGUN%KOS�`aI$N\W�S�I�x � N E$i%Y;KOS @Fo��

];I$N(LRW8LRQ;S'W � YBJ%K�S�dZK�S�W�E$d;YBJ(IyN(h;LRQ;S ^(J%KOE$J%V;`�S0hkK�N\G N\V;SMJ%i�J%E�V;W�L�LRQ[S 	 S � YBJ%I � v;E�V;N\GHE�J%I
];KON%]�N\K=LRE�N\V o

N K�N\G LOQ;E$Wj];I�N%L � E�LjE$W{GHN\K�S?N\v�^FE�N\Y;W{LRQ;J(LjhkN\K{WOGUJ%I$Izv;E$V;N%GUE$J%I�W�E # S�W � N\Y[KjLOKRJ%V[W=�
hkN\KOG�QBJ%Wl^(J%K�E�J%V[`�S?`�I�N\WOSaKlLRN�N\V[S6hkN\KlI$N"b�J%V;d�Q;E�i\Q�];KON%]�N\K=LRE�N\V;W � J%V;d�`�N%GU]BJ(KRJ%v;I�S
LRN��fV;WO`aN\GZv�S%� W�LRKOJ%V;W�hkN%KOGUJ(LRE�N\VwhkN\KHLRQ;SXGUE�d;d;I$S�QBJ%I*h?E$V�LOS�K�^(J%I 	 ![o�� � ��![o�� � ��o N N\K
I�J%K�i\S�K �A� v�N%LRQ�LRKOJ%V;W=hkN\KOGHW{d;NnbMSaI$I�J(LjW=LmJ%v;E�I$E # E$V[iTLRQ[S_^(J%K�E�J%V[`�S_J(L�N\V;S o
+CB�� B�� ��- L69F9;13-
4?1	�8-A@;13CM4 9;1=< L?>3-A@;1=C'469

N N\K � Y;d[i\E$V;iwLRQ;S K�S�I$J(LRE*^\S�
_J%Y;W�WOE�J(V;E # E$V;iw];KON\]�S�K=LRE�S�WXN(hHLOQ;S�LOKRJ%V;W=hkN\KOG
d
� � bMS

`�N\GH];Y[LOS�d�LRQ[S ? N%I$GHN\i\N\K�N|^��3DFGUE�KOV;N"^�W=LmJ(LOE$W=LRE$`aWMhkN\K{v�N%LRQ
d
� J(V;d�hkN\K�� V[WO`�N%GZv�S(��W

LRKOJ%V;W�hkN%KOGUJ(LRE�N\V N"^\SaK8LRQ;S0v;E�V;N\GHE�J%I|];K�N\]�N\K�LOE$N\V?I$J(LOLOE$`�S o
� N|b'S�K ? N\I�GUN\i%N\KON"^��=DFGHE$K�V;N"^
W�LRJ(LRE�W�LRE�`�W{J(KOS_KOSa];KOSaWOS�V�LRJ(LRE*^\ScN%hAWOJ%GH];I$SaWMbjQ;E$`mQ J%K�S?GUN\K�S�
cJ(Y;WOW�E�J%V o N E$i\Y;K�S�W�� o O
J%V;d @[o�� W�Q;N"b ]�S�K�WO]�S�`aLOE�^%S.J(V;du`�N\V�LON\Y;K�];I�N%LRW 	 KOSaWO]�S�`�LRE�^%S�I*x � N(h?LRQ;S d;E 
 SaKOSaV;`�S
E$V ? N\I$GHN\i\N%KON"^��=DFGHE$K�V;N"^ W=LmJ(LOE$W=LRE$`aW_v�S�L�bMSaS�V��fV;WO`aN\GZv�S%� WTLRKOJ%V;W=hkN\KOG J(V;d

d
� o �

]�N%WOE�LOE�^%S d;E 
 S�K�S�V;`aS.E�V LOQ;S�W�S�];I�N%LRW�`aN\KOK�S�WO]�N\V;d[W LRN N\Y;K�LOKRJ%V;W=hkN\KOG v�S�E�V;i GUN%KOS

cJ(Y;WOW�E�J%V o
� Q;N\Y;i\Q WON\GHScN%hgLRQ[STv�S�QBJ�^yE$N%Y;KfE�WfW�I$E�i\Q�LRI�xPS�K�KRJ(LOE$`cJ%W � i\S�LRW�I�J%K�i\S � LRQ[STN"^\SaK=�

J%I$I8LOKOS�V[d�E�WfLOQBJ(L6hkN\K6J%V�xXv;E�V;N\GHE�J%I�W�E # S � LRQ[SZd;E 
 S�K�S�V;`aS�E$V ? N\I�GUN%i\N\KON"^��=DyGUE�KOV;N"^
W�LRJ(LRE�W�LRE�`�W�E$W�]�N%WOE�LOE�^%S � E$KOK�S�W�]�Sa`aLRE*^\SZN(hgLRQ;Spv;E$V;N%GUE$J%I ];K�N\]�N%K�LRE�N\V;W � = J%V[d � �"o�� Q;E$W
d;S�GHN\V;W=LRKOJ(LRSaWcLOQBJ(LZN%Y;KcLOKRJ%V[W�hkN\K�G QBJ%Wpv�SaL�LRSaK�
_J%Y;W�WOE�J(V;E # J(LRE�N\V ];KON\]�S�K=LRE�S�WTLOQBJ%V
� V;W�`�N\Gpv�S o

�"�\!
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N E$i\Y[KOS @[o�� ��� I$N%LOW&W�Q;N"bjE$V;ijLRQ[S'W � Y;J%KOSad
KOS�W�E$d;Y;J%I�hkK�N\G � N(h�LOQ;S6WOJ%GU][I$Sf^(J%K�E�J%V[`�S
N%h
d
� 	 W�N\I$E�d � J%V;d � 	 d[N%LOLOS�d � bjQ;SaV � = S

� � hkN\Kcd;E 
 S�K�S�V�LZv[E$V;N\GHE�J(IgWOE # S�W � � S �
	 LRN%] I$S�h�L � � � S � 	 LRN%] KOE�i\Q�L � � � S O
	 I$S�h�LnGUE�d;d;I�S � � � S q � 	 KOE�i\Q�LnGUE�d;d;I�S � ��'S � �%� 	 v�N%LOLON\G ��o
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N E$i\Y[KOS @[o�� � �MN\V�LRN%Y;K ][I$N%LOW�W�Q;N"bjE$V;i
LRQ;S d;E 
 S�K�S�V;`aS v�SaL�b'S�SaV ? N\I$GHN\i\N%KON"^��
DFGUE�KOV;N"^ W=LmJ(LOE$W�LOE$`aW `aN\GH];Y[LRSad N\V
� V;W�`�N\GZv�S WRJ%GH];I$SaW bjE�LOQ v;E�V;N\GHE�J%I
];KON\v;J%v;E$I�E�L�x GPJ ) 	�� =�
 � �m� hkN\K:d;E 
 SaKOS�V�Lv;E$V;N%GUE$J%I WOE # S�W � � S � 	 LON\] I�Sah�L � �� S � 	 LON\]�KOE$i%Q L � � �'S O 	 I�Sah�LjGHE$d;d;I�S � �� S q � 	 KOE�i\Q�LuGUE�d;d;I�S � � � S � �%�
	 v�N%LOLON\G ��o � N\WOE*LRE�^%Se`�N%V LON\Y;K�W�E$V;d;E�`�J(LOSLRQBJ(L
d
� E�W{`�I$N%WOS�K{LON 
_J%Y;W�WOE$J%V o
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� V LRQ;E�W6WOSa`aLRE�N\Veb'SHE�V�LRKONyd;Y;`aS�J%V�J%I�i\N\KOE*LRQ;G W�E$GHE$I$J%K{LRN�LRQ;S#"fJ\J%K3� N E�W # LOKRJ%V[W�hkN\K�G
d;S�W�`�K�E$v�S�dtE$V DFS�`�LRE�N\V @[o q � v;J%WOSadtN\V�LRQ[S�J%W=xFGH][LON%LRE�`UK�S�WOY[I�LphkK�N\G LRQ;SU];KOSa`�Sad;E$V;i
WOSa`aLRE�N\V o

� S�L?Y;W?d;SaWO`aKOE$v�SZLRQ[S�J%I�LOS�K�VBJ(LRE*^\S�" J\J%K3� N E�W # LRKRJ(V;W�hkN\K�G o DyY;];]�N\WOSZb'S�QBJ�^\SHJ%V
E$V;][Y[Ll^\Sa`aLON\K = S 	 0�� 
 0 =m
�$�$�$a
 0�% � = � N%h�I$SaV;i%LOQ'& S � � � bjE*LRQ ! � 0 � � �A� hkN%KlWON\GHS
E$V�LRSai\S�K �&o
�\o � SaK�hkN\K�G LRQ;S("fJ\J%Kfr*) � N\V = LRNUN\v[LmJ(E$V LOQ;Sp^%S�`aLON\K 	 �����!� �\�!��" � $�$�$ ��� �$#
"���o
� WjS�J%`mQ I�Sa^%S�I8E$Wj];K�NFd[Y;`�Sad � GUNyd;E*h�xULOQ;S_`�NyS�+H`�E�S�V�LRWfJ%WlhkN\I�I$N"bjW �

� ��� , S �� 	 ! E*h ����� , S�! N\K ����� , S �A�A ��� ,�- � ����� , 	 � ' ����� , � - ��� N%LOQ;S�K=bjE$W�S 	 @[o q !��

�Fo � SaK�hkN\K�G LRQ;ScE$V�^%S�KOW�S�"fJ\J%K�r*) � N\V LOQ;Sc^%S�`�LRN\K 	 �������%����� ""� $�$�$ � � �$#
"a��o �lJ%I�I
LRQ[ScK�S�W�Y;I�L �
o

)�S?d;SaV;N%LOS_LOQ;E$W'LRKRJ(V;W�hkN\K�Gsv�x � � S�� � =0o � WlbjE*LRQ�LRQ;S?Y[WOYBJ%I." J\J%K3� N E�W # LOKRJ%V[W=�
hkN\KOG � � � `�J%V�v�S_E$V�^%S�K�LOS�d�v�x � Y;V;d;N%E$V;i � LOQ;S_W�LOS�];W � J%V;d �Fo

� S�LjY;WjS ) J%GHE$V;S6LOQ;S?S 
 S�`�L�N%h&LOQ;S?GHNFd;E0/B`�J LRE$N%V�E$V�W=LRS�] � N%h�LRQ;S_J%v�N"^\S_];K�NF`aS��
d;Y;K�S o �MN\V[WOE$d[S�KgLRQ[S�`aNFS�+H`�E$SaV�LRW 0�� J%V[d 0 = oA� Q[S�GHNyd;E1/BSad�d;SaLRJ%E$IF`�NyS�+H`�E�S�V�L � � � = � �
E$W{];K�NFd[Y;`�Sad v�x

� � � = � � S
=� 	 0 = '50����

� =� 	 0��32;054O� � � '7698 � 6 c� � - ��� � 4 ? �
S 	 0:4 '50����
	�	 0���2;054O� 	 ��� ' 	 0���2 0:4O�O� - ���8� 4 ? � $
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DFE$GHE$I$J%KOI*x � hkN\KlLOQ;S_V;S ) Lf`�N�J%K�WOSaW�LfI$Sa^%S�I8`aNFS�+U`aE$SaV L � bMScQBJ�^\S

� � � � � � S
4� 	 � � � 4 � 4 ' � � � 4 � �R�� 4� 	 � � � 4 � � 2 � � � 4 � 4�� � � ' �)* + c�, 8 � �'* + c�, c� � - � � � 4 ? �

S
4
� 	�	 0��32;054���' 	 0 ! 2 0 � ���

� 6 8 � 6 c � 6 > � 6 �� � � ' 698 � 6 c � 6 > � 6 �� � - ��� � 4 ? �
S 	=	 0��32;054O��' 	 0 ! 2 0 � �O�
	O	 0���2 0:4.2 06�32;0 ! � 	 O � ' 	 0���2 0:4.2 06�32;0 ! ��� - ��� � 4 ? � $

� Q;E$W0`aN\GU][Y[LmJ(LOE$N\VpE$WgW�E$GHE$I�J(K�hkN%KgSa^%S�K�xZ`�NyS�+H`�E�S�V�L
bjE�LRQ[E$V�J6I�Sa^\SaI � J%V[dnhkN%KgS�J%`mQ
r*) � d;S�`aN\GH]�N\W�E�LOE$N\V6I�Sa^%S�I o�� h[LOQ;S
dBJ(LRJ{^%S�`�LRN\K = E�W8KOSa];KOSaWOS�V�LRJ(LRE*^\S N%h;N\v[WOS�K=^(J(LRE�N\V;W
hkKON\GsE o E o d o v[E$V;N\GHE�J(IzKRJ(V;d;N\G ^(J%K�E�J%v;I�S�W � ,�- 	 � 
 � ��� LRQ;SaV LRQ[STd;S�LmJ%E�I8`�NyS�+H`�E�S�V�LRW
`�J%VHv�SfS ) ][KOS�W�WOSad�J%W A ��� , S � � � � � � 4 � ? �

d
� 	 � 4 
 � �m��� bjQ[S�KOS � 4 J%V;d � � J%K�Sfv�N%LRQHWOY[GUW

N%h � � � � � 4 N%h0LOQ;SZKOJ%V;d;N\G ^(J%K�E�J%v;I�S�W � , � J%V;dXLOQyY[W?J%KOSpv;E$V;N%GUE$J%I$I*xPd;E�W�LOKOE$v[Y[LRSadeJ%W
bMSaI$I oZ� Q;E$W_E�W6LRQ;SHJ%VBJ(I$N\i\Y[SZN%h LRQ;SnE$GH];I�E$`�J LRE$N%V;W�hkK�N\G S � Y;J(LRE�N\V;W 	'. o�� O � 
 	). o*� . �
hkN\KlLRQ[ScY[WOYBJ%I "fJ\J%K3� N E�W # `�J%WOS o
DFE$V;`aS6LRQ;S_J(];];I$E�`�J(LOE$N\VPN%h�LRQ;S?E�V ^%S�K�WOS
" J\J%K'LRKRJ(V;W�hkN\K�GsE�W{E$d;SaV LOE$`�J%I�hkN\K � � = J%W

hkN\K �;=g� J(h�LOS�K�]�SaK�hkN\K�GUE�V;i{LRQ;S LRKRJ(V;W�hkN\K�G � � =g� LRQ[SMN\K�E$i\E�VBJ%I\dBJ LmJf`�J%Vpv�SMS ) ];KOSaWOWOSad
J%WjJ�I$E�V;S�J%KM`�N\GZv[E$VBJ(LOE$N\V�N(h � YBJ%V�LOE�LRE�S�W{N%h�LRQ[S_hkN%KOG

d
� 	 � 4 
 � �m� hkN\K{WON%GUS?v;E�V;N\GHE�J%I

KRJ%V[d;N\G ^(J%K�E�J%v[I$S�W � 4�� � ��� J%V;J%I$N\i%N\Y;WMLONHS � YBJ(LRE�N\V;W 	'. o��"!\� 
 	). o*� q ��o
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� Q;SghkN\I�I$N"bjE$V;i'E$V�^\SaW�LOE$i�J(LOE$N\V?`aN\GH]BJ%KOSaW LRQ;S 
_J%Y;W�WOE$J%V;E # E$V;iMJ%V;d?^(J%KOE$J%V;`aS���W=LmJ%v[E$I$E # E�V;i
];KON%]�SaK�LRE�S�W�N%hfLRQ;S�LOKRJ%V;W=hkN\KOG � � � E$V�LRK�NFd;Y[`�S�d E$VwDFSa`aLOE$N\V . o . bjE*LRQ�� V[WO`�N%GZv�S(��W
LRKOJ%V;W�hkN%KOGUJ(LRE�N\V 	'. o��|��� J%V;d�LRQ[ScE�d;S�V�LOE�L�xPLOKRJ%V[W�hkN\K�GPJ(LOE$N\V o

N N%K�LOQ;S�W�S�W�E$GZY;I$J(LRE�N\V;W � b'S.Q;J"^%S�`mQ;N%WOS�V:J v;E�V;N\GHE�J%If];KON\]�N\K=LRE$N%V ^%S�`�LRN\K �65
�"� O
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 E$i%Y;KOS . o�� ��
 S�J(VuE$V�LRSaV;WOE*L�x ^%S�`�LRN\K $ vBJ%W�S�duN\V 5 J%V;d v;E�V;N\GHE�J%I{W�E # S������ �
LRN\i%SaLRQ[S�K{bjE�LOQ J(V�S ) J%GU][I$S?WRJ(GU];I�S?]BJ(LOQ 	 d;N%LOLOS�d ��o

N%h?I�S�V;i%LOQ & � �"! � O WRJ%GH];I�S�dwhkK�N\G J 	 V;N\KOGUJ%I�E # Sad J(V;d W�LOKOS�LR`mQ;Sad � ^\SaKOWOE�N\V N%h
LRQ;S r6N%V;N\Q;N J%V[d��%N\Q[V;W�LON\V;S�� T�V����j� LRSaW�L�WOE�i\VBJ%I�� q � � o!
 N%K�S�J%`mQ v;E�V;N\GHE�J%I�WOE # S
�"� � 
 � 
 O 
 q#� 
 � � �F� b'S bjE$I$I d;S�V;N(LRS�v x $ � � � 5 LOQ;S GUS�J%V E�V�LRS�V[WOE�L�xu^%S�`�LRN\K
`�N\K�KOSaWO]�N\V;d;E�V;i6LRN$� og� L0WOQ[N\Y;I$dnv�SlV;N%LOS�d�LRQ;J(L
J%I*LRQ;N\Y[i\QZLRQ;S{GHS�J(VZ^\S�`�LRN\K0d[S�]�S�V;d;W
N\V�LOQ;SPv;E�V;N\GHE�J%IAWOE # S � � � LRQ[E$WpE�WTV[N%LZE�V;`�I�Y;d;S�d�E$V.LOQ;SPV[N%LmJ(LOE$N\V.S ) ];I�E$`�E*LRI*x � WOE�V;`�S
E�LcbjE$I�I v�SPN%v ^yE�N\Y;WThkK�N\G LRQ;SP`�N\V�LRS ) LZbjQ;E$`mQ ^(J%I�Y;SHN%h%�wb'S�bjE$I�I0Y;WOS o � WRJ(GU];I�S
]BJ(LOQ�i%S�V;SaKRJ(LOS�d hkKON\G}v;E$V[N\GUE$J%I�KRJ%V[d;N\G}^(J%K�E�J%v[I$S�WfbjE�LRQ LOQ;S�GUS�J%Ve^\Sa`aLON\K $ bjE$I�I
v�S�d;SaV;N%LOS�d v�x =0o&
 E$i%Y;KOS . o�� WOQ;N"bjWULOQ;S 	 GHS�J%V � E�V LOS�V;W�E�L�x ^%S�`�LRN\KnhkN\K'�(�)� �
N"^\S�K�I�J%E�d�bjE�LRQ JnWRJ%GH];I$S?];J(LRQ�i\S�V[S�KRJ LRS�d�hkKON\GsE�L o �fWfS ) ]�S�`�LRSad � LOQ;S_WRJ%GH];I�Sc];J(LRQ
LmJ+*(S�W LOQ;ST^(J%I�Y;S � GUN\K�STN(h�LRS�V bjQ;S�V 5 E�W V;S�J%K �\� J%V;dXQ;E�LOW # SaKON�GHN\K�SThkKOS � Y;S�V�LRI*x
bjQ;S�V 5 E�W{V;S�J(K # S�K�N o

+%,�-.,0/ ��-2169F9;13-
4?1	��1=443�9;1=<�1?>3-A@B13CM469

)�S `�N\GH]BJ%K�S�d�LRQ[S 
cJ(Y;WOW�E�J%V;E # E�V;ip];K�N\]�S�K�LOE$SaWlN%h�LRQ;S d;E65�S�K�S�V�L{LRKOJ%V;W�hkN%KOGHWMv�x�`aN\VF�
WOE�d;S�K�E$V;i LRQ;S87f�97 ];I�N%LRW�N%h;:=< $ 	 E�d;S�V�LOE�L�xuLRKOJ%V;W=hkN\KOG ���4> :?< >A@ 	 �fV;WO`aN\GZv�S �

�"�CB
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J%V;d � � :=< � � @ 	 J%I�LOS�K�VBJ(LRE*^\S "fJ\J%K3� 
 E�W #"��� J�^\SaKRJ%i\SadwN"^%S�K �"!\! WOJ%GH];I$SU]BJ(LRQ[W � : o
� Q;S�W�S ]BJ(LRQ[W b'S�K�S `�KOS�J(LRSad hkK�N\G LOQ;StGHS�J%V ^\Sa`aLON\K @ hkN\KXLOQ;Stv;E$V[N\GUE$J%IcWOE # S�W
� � � 
 � 
 O 
 qC� 
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−3 −2 −1 0 1 2 3

−
1.

5
−

1.
0

−
0.

5
0.

0
0.

5
1.

0
1.

5

Quantiles of Standard normal

M
ea

n 
ra

w
 q

ua
nt

ile
s


 E$i%Y;KOS . o���! � 7f� 7 ];I�N%L0`aN\GU];J%KOE�WON\VZhkN\K&LRQ;K�S�Sjd;E65�S�K�S�V�L0LRKOJ%V;W=hkN\KOGHW � J�^%S�KRJ(i\S�dUN|^%S�K�"!\! ]BJ LRQ;W�WOJ%GU][I$S�dthkK�N\G v;E�V;N\GHE�J%I0^(J%K�E�J%v;I�S�WpbjE*LRQtW�E # S � � � J%V;d ];K�N\]�N%K�LRE�N\V
^\Sa`aLRN%K 5 � :=< @ 	 v;I�J(`�* � � > :?< >A@ 	 K�S�d � � � � :=< � � @ 	 i\K�S�SaV ��o DFN\I�E$d I$E�V;S�QBJ%WWOI�N\]�S �%� E$V;d[E$`�J LRE$V[iZY;V;E*L{^%J(KOE�J(V;`�S o


 N%K�LRQ;S�I$N"b'S�W�L�v;E�V;N\GHE�J%IfWOE # S�W � VBJ%GHS�I*x � � � 
 � � LRQ;S KRJ�b d;J(LmJ 	 GUJ%K0*%S�d
E$V v[I�J%`�* � E�W � Y;E�LOS � W=LRS�][]�Sad �;o � Q;E$W�E�W�S ) ]�S�`�LRS�d W�E$V;`aSeLRQ;Sed;J(LmJtJ%K�Sed;E�WO`�K�SaLOS o
� Q;S �fV;WO`aN\GZv�SPLRKOJ%V;W=hkN\KOGHS�d d;J(LmJ�W�LRE�I$I
S ) Q;E�v;E�LOWcLOQ;E$WT`mQBJ%KOJ%`aLOS�KOE�W�LOE$` � bjQ;E$I�W�LTN\Y;K
LRKOJ%V;W�hkN%KOG � � � � QBJ(WfI�N\W�LjGHN\W�L�N%h&LRQ;E�WjW�LRSa];]�S�de`mQBJ(KRJ%`�LRS�K � LOQ;S_dBJ(LRJHI�E$S�Wj`aI$N\W�S�K{LRN
JTW=LRKRJ(E$i\Q�LlI�E$V;S � WOQ;N"bjE$V[ipLRQBJ LMLRQ[S6dBJ(LRJpE$W GUN%KOS 
cJ%Y[WOWOE$J%V o 
 N%KOS�N"^%S�K � LRQ;SfdBJ(LmJTE$W
`�I�N\WOSaKlLRN�LRQ;S_W�N\I$E�d�I$E$V[S � bjQ;E�`mQ E�V;d;E�`�J(LOS�WjJZ^(J%KOE$J%V;`�S?N(hAN\V[S 	 E�LjQBJ(WfJ�W�I$N\]�S?N%h �|��o

� W � E�V;`�K�S�J%W�S�W � LOQ;S87f� 7 I$E�V;S�W�v�S�`�N%GUS�WOE�GUE�I�J%K � J%I*LRQ;N%Y;i\Q E�L�`�J(V�v�S.WOJ%E$d
LRQBJ L'N%Y;K0LRKRJ(V;W�hkN\K�G d;E�WO];I$J"xyW
WOI�E$i\Q�LOI�xZv�SaL�LRSaK�
_J%Y;W�WOE�J(V;E # J(LRE�N\V 	 J%V[dPJ%I�WON_^(J%KOE$J%V;`�S��
W�LRJ%v;E$I�E # J(LRE�N\V ��� W�E$V;`aSlLRQ;S � YBJ%V�LOE$I$SM]�N\E�V�LRW0d;N?V;N(L
d;Sa^yE�J LRSlhkKON%G LOQ;S 	 W�N\I$E�d � W=LRKRJ(E$i\Q�L

�"� .
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 E$i%Y;KOS . o��\� � 7f�97u];I�N%Lg`aN\GU];J%KOE�WON\VZhkN\K&LRQ;K�S�Sjd;E65�S�K�S�V�L0LRKOJ%V;W=hkN\KOGHW � J�^\SaKRJ%i%S�dHN|^%S�K�"!\! ]BJ LRQ;WnWRJ(GU];I�S�d hkK�N\G v;E�V;N\GHE�J%I0^(J%K�E�J%v;I�S�WpbjE*LRQ WOE # S � � O J%V;d ];K�N\]�N%K�LRE�N\V
^\Sa`aLRN%K 5 � :=< @ 	 v;I�J(`�* � � > :?< >A@ 	 K�S�d � � � � :=< � � @ 	 i\K�S�SaV ��o DFN\I�E$d I$E�V;S�QBJ%WWOI�N\]�S �%� E$V;d[E$`�J LRE$V[iZY;V;E*L{^%J(KOE�J(V;`�S o

I$E�V;S?J%WjGZY;`mQ J%W{LRQ[ScN(LRQ;SaKlLRKRJ(V;W�hkN\K�GUW � S�W�]�Sa`�E�J(I$I�xPJ(L{LOQ;S?LmJ%E�I$W o

 N%KlI�J%K�i\S � � v�N%LRQ�LRQ[S � V;W�`�N\GZv�S6LRKOJ%V;W=hkN\KOGsJ%V;d�N\Y;KMLOKRJ%V[W�hkN\K�Gsd;NZ^%S�K�x�b'S�I�I

J(Llv[KOE$V[i\E$V;icLRQ;SfdBJ(LRJpLRNZV;N%KOGUJ%I$E*L�x � v�N%LRQ�I�E$V;SaWlJ%K�S W=LRKRJ(E$i\Q�L 	 J%V;d�`aN\E$V;`aE$d;S ��o=
 Y;K3�
LRQ;SaKOGHN\KOS � LOQ;ST^(J%K�E�J%V[`�ScE$Wj^\S�K=xe`aI$N\W�ScLON�N\V;S o "�N|b'Sa^%S�K � LRQ;E�WfE�WfGHN\W�LOI�x�S ) ]�S�`�LRSad
d;Y;S6LONZLRQ;S?Q;E�i\Q�^(J%I$Y[S6N%h � � W�E$V;`aScJ(LlLRQ[E$WlI$J%KOi\S v;E$V;N%GUE$J%I2WOE # S � LOQ;S �MS�V�LOKRJ%I � E�GUE*L
� Q;S�N%KOS�G `aN\GHS�W{E$V�LONHS 5zSa`aL o

+%,�-.,�� ,.-0/213-
46587:9;1=<�1?>3-A@B13C'469

� NnJ(WOWOSaWOW�Q;N"b b'S�I�I�LOQ;S6LRKOJ%V;W�hkN%KOGUJ(LRE�N\V;W > J%V[d � � hkN\KO`aS6LRQ;S?d;J(LmJpLON�QBJ�^\S6^(J%KOE��
J%V;`aS0V;S�J%K�S�K LON�N%V;S � b'S ][I$N%L�LRS�d6LOQ;S0W � YBJ(KOS�dcKOSaWOE�d;YBJ%I�� > :=< >A@ � ��J%V;d�� � � :=< � � @ � �
hkN\K�� V;W�`�N\GZv�S%� WTLOKRJ%V[W�hkN\K�GPJ(LOE$N\V.J%V;d.N\Y;K_LRKOJ%V;W�hkN%KOG 	 K�S�WO]�S�`�LRE*^\S�I*x ��o�� Q;SPK�S�WOE�dF�
YBJ%I�WpbMSaKOS J�^\S�KOJ%i\SadwN"^\SaK ��!\!\! WRJ(GU];I�S�]BJ(LOQ;W � bjQ;E�`mQ b'S�K�S�i%S�V;SaKRJ(LOS�d hkKON\G LRQ;S
GUS�J%V�E$V�LRSaV;WOE*L�x�^\Sa`aLON\K @ hkN\K{v;E$V[N\GUE$J%I�WOE # S�W%� � � 
 � 
 O 
 qC� 
 � � �[o
� Q;SPW � Y;J%KOSadtKOS�W�E$d;Y;J%I$W?hkN\K_LRQ;SnL�b'NXLRKOJ%V;W�hkN%KOGHWpJ%K�SUi%E�^\SaV�E�V 
 E�i\Y;K�S�W . o�� q �

�"���
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 E$i%Y;KOS . o�� � � 7f� 7 ];I�N%L0`aN\GU];J%KOE�WON\VZhkN\K&LRQ;K�S�Sjd;E65�S�K�S�V�L0LRKOJ%V;W=hkN\KOGHW � J�^%S�KRJ(i\S�dUN|^%S�K�"!\! ]BJ(LRQ[W WRJ(GU];I�S�d�hkKON\G v;E�V;N\GHE�J%I ^(J%K�E�J%v[I$S�W{bjE*LRQXW�E # S ��� � � � J(V;de];K�N\]�N%K�LRE�N\V
^\Sa`aLRN%K 5 � :=< @ 	 v;I�J(`�* � � > :?< >A@ 	 K�S�d � � � � :=< � � @ 	 i\K�S�SaV ��o DFN\I�E$d I$E�V;S�QBJ%WWOI�N\]�S �%� E$V;d[E$`�J LRE$V[iZY;V;E*L{^%J(KOE�J(V;`�S o "fS�K�S � v�N%LRQ�KOSadXJ(V;d i%KOS�SaV I�E$V;SaW{`�N\E�V;`�E�d;S o

. o*� B hkN\K%� ��� 
 O J%V[d � � �[o

) Q;S�VXLOQ;Spv[E$V;N\GHE�J(I WOE # ScE$W�WOGUJ%I$I � LRQ;STWOE�GZY;I�J LRE$N%V;W{WOQ;N"b LOQBJ(LfN\Y;KfLOKRJ%V[W�hkN\K�G
d;NyS�WlGZY[`mQ�v�S�LOLRSaKMLRQ;J%V�LRQ;S?`aN\GH]�S�LRE�LON\K � >�� J(LlW=LmJ%v;E�I$E # E$V[icLOQ;S6WRJ(GU];I�S ]BJ LRQ�^(J%KOE��
J%V;`aS�W o�
 N\K�S ) J%GH];I�S � hkN\K � � � � LRQ;S �fV;WO`aN\GZv�S LOKRJ%V[W�hkN\K�G QBJ(W�LRQ;S W � Y;J%KOSad
KOSaWOE$d[YBJ%I2E$VnLRQ;SfKRJ%V[i\S !Fo . LRN !Fo��[� bjQ;SaKOS�J(WMhkN\K
N\Y;K
LRKOJ%V;W�hkN%KOG � LOQ;SfK�S�W�E$d;YBJ(I�E�W V[S�J%K
� hkN%KcGHN\W=LTN(hMLRQ[SPWRJ(GU];I�S�]BJ(LOQ�KRJ(V;i\S o 
 Y[K�LRQ[S�K � N\Y;K_LRKOJ%V;W=hkN\KOG d;NyS�WcKOSaI�J(LOE�^%S�I�x
bMSaI$I `aN\GH]BJ%KOSad�LRN � V;W�`�N\Gpv�S?bjQ;SaV�LOQ;S_v;E$V;N%GUE$J%I�][KON\]�N\K�LOE$N\V�E�WlWOGUJ%I�I � LOQBJ(LjE�WlE$V
LRQ;SZLOQ;KOSaS�V;N\VF� # SaKON���LOKON\Y[i\Q;W�� o "�N|b'Sa^%S�K � LRQ[S�KOS�E�W_J�d;S�i%KOS�SnN%h SaKOKRJ LRE$`�v�S�Q;J"^yE�N\Y;K
V;S�J(KlLRQ;S_d;E�WO`�N%V LOE$V Y;E*LRE$SaW{E$V�LRQ[Sc][KON\]�N\K�LOE$N\V�^%S�`�LRN\K o


 NFd[S�KRJ LRS�v;E�V;N\GHE�J%I�WOE # S�W_QBJ�^%SHLOQ;S � V;W�`�N\Gpv�S�LRKOJ%V;W=hkN\KOGUJ(LRE�N\Vev�S�i\E�V;V;E�V;i�LRN
J%`mQ;E�Sa^\S?W�E$GHE$I$J%K'W=LmJ%v[E$I$E # J(LOE$N\VUJ%W{N\Y[KlLRKRJ(V;W�hkN\K�G � bjQ;S�V � � � � �[� v�N%LRQ�LOKRJ%V;W=hkN\KOGHW
d;N�^\SaK�x�bMSaI$I�J(L{^(J%K�E�J%V[`�S?W�LRJ%v;E�I$E # J(LRE�N\V � LRQ;N%Y;i\Q � V;W�`�N\GZv�S_`�J%V�v�Sc`aN\V;W�E$d;SaKOS�d�LRN
d;NpW�I$E�i\Q�LRI�xZv�S�LOLRSaKME�VU]�S�K=hkN\KOGUJ%V;`aS E$VnLRQ[E$WM`�J%WOS � d;Y[SfLRNcLRQ;SfNF`a`�J%W�E$N\V;J%I2d;N"bjV bMJ%K�d

�"�\�
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 E$i%Y;KOS . o*� q � D � YBJ%K�S�duKOSaWOE�d;YBJ%I�WHhkN\KUd;E65�S�K�S�V�L 
_J%Y;W�WOE$J%V;E # E$V;i LOKRJ%V;W=hkN\KOGHW � J�^��
S�KOJ%i\S�d�N|^%S�K �"!\!\! WRJ%GH];I$Sn]BJ LRQ;WchkKON\G v;E�V;N\GHE�J%I�^%J(KOE�J(v;I$SaWcbjE*LRQ�W�E # S � � �XJ%V;d
];KON%]�N\K=LRE�N\V�^\Sa`aLRN%K 5 � � > :?< >A@ � � 	 I�Sah�L � � � � � :=< � � @ � � 	 KOE$i%Q L ��o
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 E$i%Y;KOS . o*� O � D � YBJ%K�S�duKOSaWOE�d;YBJ%I�WHhkN\KUd;E65�S�K�S�V�L 
_J%Y;W�WOE$J%V;E # E$V;i LOKRJ%V;W=hkN\KOGHW � J�^��
S�KOJ%i\S�d�N|^%S�K �"!\!\! WRJ%GH];I$Sn]BJ LRQ;WchkKON\G v;E�V;N\GHE�J%I�^%J(KOE�J(v;I$SaWcbjE*LRQ�W�E # S � � O J%V;d
];KON%]�N\K=LRE�N\V�^\Sa`aLRN%K 5 � � > :?< >A@ � � 	 I�Sah�L � � � � � :=< � � @ � � 	 KOE$i%Q L ��o
WO];E6*%SaW 	 WOS�S 
 E�i\Y;K�S . o���B\��o

� ��� � ��	 � � ����� 4 � � 4 � ���3� � 	 ��� ����� � ��� � 	


 N%LOE�^(J(LRSadUv�xHLRQ;SaWOSfN\v;WOSaK�^(J(LOE$N\V;W'J%v�N\Y[L LRQ;Sf];KON%]�SaK�LRE�S�W N%h LOQ;S�LOKRJ%V[W�hkN\K�G�� � � bMS
V;N"b�][KON\]�N\WOS_J(V J(I$i\N\K�E�LOQ;G hkN\Klv;E�V;N\GHE�J%I�];K�N\vBJ%v;E�I$E*L�xnS�W�LOE$GUJ(LRE�N\V � WOE�GUE�I�J%K
LRNZLOQBJ(L
E$V DFSa`aLRE�N\V . o q o

DFY;];]�N\WOS4: � 		��
 
�$�$�$a
 � �
� 4�� E�WlJT^%S�`�LRN\K{N%h�N%v;WOSaK�^(J(LRE�N\V;W'N%h�I$SaV;i%LRQ ��� ���chkKON%G
�"�#�
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 E$i%Y;KOS . o�� B�� D � YBJ%K�S�d�K�S�W�E$d;YBJ(I$W6hkN\K_d;E 5zSaKOS�V�L 
_J%Y;WOW�E�J%V[E # E�V;iPLOKRJ%V;W=hkN\KOGHW � J�^\SaK=�J%i\Sad.N"^\SaK ��!\!\! WRJ%GH];I$S�];J(LRQ;W_hkKON%G v;E$V[N\GUE$J%I&^(J%K�E�J%v[I$S�W6bjE*LRQ�WOE # SA� � � � � J%V;d
];KON%]�N\K=LRE�N\V�^\Sa`aLRN%K 5�� � > :?< >A@ � � 	 I�Sah�L � � � � � :?< � � @ � � 	 KOE$i%Q L ��o
J6v;E$V[N\GUE$J%Iy];KONy`�SaWOW0bjE�LOQHW�E # S*& 	 bjE�LOQ#& I$J%KOi%S � J%V[dHY[V * V;N"bjVU];K�N\vBJ%v[E$I$E*L�xT^%S�`�LRN\K
� o

�\o � S�K�hkN%KOG LOQ;SMLOKRJ%V;W=hkN\KOG � � N\V�:�LON6];K�NFd;Y[`�S�� � � � : og� Q[Sl^\S�`�LRN\K���WOQ;N%Y;I$d
v�ScJ%];];K�N ) E�GPJ(LOS�I*xPV;N%KOGUJ%I$I*xPd;E�W�LOKOE$v[Y[LRSad o

� o�� WOSTJ%V�x�blJ�^%S�I$S�L d[S�V;N\E�WOSaK�W�Y;E�LRJ%v;I�S6hkN\K�
cJ(Y;WOW�E�J%V�V;N\E�WOS o

q o{� V�^\SaK�L � � LRNHN\v[LRJ%E$V�LOQ;S_S�W�LOE$GUJ(LRS?N(h&LOQ;S_v;E$V;N%GUE$J%I�][KON\vBJ(v;E$I�E�L�xH^\S�`�LRN\K o

+%,�� ,0/ 	�
�
?>=1=58-A@;13CM4�
�����	 ��9[Cj5��6C'/B7��?7 @[7�5z@;13CM4

� Q;S�K�S_QBJ%Wjv�SaS�V�WOY;v[W�LmJ(V LOE�J%I�bMN\K0*�E$V�LOQ;S!/BS�I�d�N%hAv[E$N\E�V[hkN\KOGUJ(LOE$`�W E$V�K�S�`�SaV�L�x%S�J%K�W �
J%V;d�LRQ;S � Y[S�W�LpLRNXE�GU][KON"^\SHS ) E$W=LRE�V;iXGHSaLOQ;NFd[WpJ%V[d `�N\GH];Y[LRJ(LRE�N\VBJ%IgLOS�`mQ;V[E � Y;S�WpE$W
J%I$W�NnN%hgi\K�S�J(L�E�GU]�N\K�LRJ%V;`aS o
� VX]BJ(K�LRE�`�Y;I$J%K � r�� �:WOS � Y;S�V;`aE$V;i�J%V;d�i\S�V;ScS ) ];K�S�W�WOE$N%V
GUS�LRQ;Nyd;WjJ%K�ScJn`aN\Y;];I�S?N%h�LRQ;S_Q;N%LjLON\];E$`aW{E$V�LRQ[E$WjJ%K�S�J o
�?V[SpN%h&LRQ;ST];KON\v[I$S�GHW�E$V�LRQ;SaWOS�J%K�S�J%WfE$W{LRQ[SpGHNFd;SaI$I�E$V;inJ%V[dX];K�S�d;E�`aLRE�N\VXN(h0E$W�N(�

`mQ;N\K�SZ`�I�Y;W�LOS�KOW?E�V r�� � WOS � Y[S�V;`aSUdBJ LmJ o?� Q;E�W6E$VFhkN\KOGUJ(LRE�N\V�E$W6Y[WOSahkY[IALRN * V;N"b hkN\K
J�KRJ%V;i%S?N%hAv[E$N\I�N\i\E$`�J%I�J%];];I�E$`�J LRE$N%V;W o

���\!
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� V.LRQ[E$W_WOSa`aLRE�N\V bMSHQ;N\]�SHLON Y[WOSnLRQ;S 
_J%Y;WOW�E�J%V[E # E�V;i�J%V;d ^(J%KOE$J%V;`�SnW=LmJ%v;E�I$E # E$V[i
];KON%]�SaK�LRE�S�W'N%h�LRQ;S6KOJ%V;d;N%G�^(J%K�E�J%v;I�S���� 	k� 4 
 � � � hkN\KlJZv;E�N\E$VFhkN\KOGUJ(LRE�`�W
J%][];I$E�`�J(LOE$N\V o

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

* SahkN%KOS?S ) ];K�S�W�WOE$V[iULRQ[S?];KON\v[I$S�G E$V�J�GPJ LRQ;SaGPJ(LOE$`�J%I�`aN\V�LRS ) L � bMScV;N"b N%Y[LRI�E$V;S�LRQ;S
];KON%v;I$SaGsE$V�J�v;E�N\I$N\i%E$`�J(I�W�SaLOLOE$V;i o

r�� � W�S � Y;S�V[`�S�WpJ%KOS�W=LRK�E$V;i\W 	 ]�N\I�xyGHS�KOW � N%h V Y;`�I�S�N%LOE$d;SaW � bjQ;E�`mQ W�LRN%KOS�i\SaV;SaLOE$`
E$V[hkN%KOGUJ(LRE�N\V o �fY;`aI$SaN%LRE�d;S�W J%K�Sf`mQ;SaGUE�`�J%IB`aN\GH]�N\Y[V;d;W0bjQ;E$`mQU];I�J�xnE�GU]�N\K�LRJ%V�L0K�+N%I$S�W �
hkN\K{S ) J%GH];I�S?E$V�`�SaI$I$Y[I�J%K'v�SaQBJ�^FE�N\Y;K�J%V;d�SaV # xyGHSTK�S�i\Y;I$J(LRE�N\V o

, J(`mQ�V Y;`�I�S�N%LOE$d;S E�W�`mQ;J%KRJ%`�LRSaKOE # S�d v x E*LRW�V;E*LRKON%i\S�V vBJ%W�S � K�S�];K�S�WOSaV�LRS�d v�x J
I$S�LOLRSaK � � 	 J%d;SaV;E$V;S �.- � 	 `ax LRN\W�E$V;S �.- 
 	 i\Y;J%V;E$V[S �.- J%V;d � 	 LOQ�xFGHE$V[S ��o � Q;S�W�SZhkN\Y;K
V Y;`�I�S�N%LOE$d;SHvBJ%W�S�Wp`aN\GHSHhkK�N\G L�bMNX`�N\GH]�N%Y;V;d�i%KON\Y;][W � V;J%GUSaI�x0/
1325476�8:9 	 J(d;S�V;E�V;S
J%V;d LRQ�xyGHE$V;S � J%V;d;/
<�2.47=�4�>?476�8:9 	 `ax LRN\W�E$V;SnJ(V;d i\YBJ%V;E�V;S ��� d;E65�S�K�E$V;iPE$V W�LOKOY;`�LRY;K�S o
� Q;S_V Y;`�I�S�N%LOE$d;SaWjhkK�N\G JnWO]�S�`aE1/B`_`aN\GU]�N\Y;V[d�i%KON\Y;]�J%K�S_KOSahkSaKOK�S�d�LRNHJ%WA@:B�9C8D/EB?472F9 o

 N\K�JUGHN\KOS_d;S�LmJ%E�I$S�d�d;E�WO`�Y[WOWOE�N\VXN(hgLRQ;ScW�LOKOY;`�LRY;K�SZN%hgr�� � � W�S�SZJ(V x�E�V LOKONyd;Y;`�LRN\K=x
LRS ) L�N\V�i\SaV;N\GHE$`aW � hkN\K{S ) J%GU][I$S � ���F� q?G � q � � o

��r���� E�WONy`mQ;N\KOSjE�WMJ_I$N\V[ipr���� W�S�i\GHS�V�L bjQ;E$`mQ�J(KOS 	 h~J%E�KOI�x � Q;N%GUN\i%S�V;SaN\Y;W E$V

 2 � `aN\V�LRS�V�L � �[� � o 
 2 � `�N\V�LRSaV�Lj`�J%V�v�S W�S�SaV�J%WMLRQ[S KRJ LRE$NTv�S�L�bMSaS�V�LRQ[S V Y;GZv�S�K
N%h;]�xyKOE�GUE�d;E$V[S V Y;`aI$SaN%LRE�d;S�W�LRN�LRQ;S
LRN%LRJ%I V Y;GZv�S�K�N%hBV Y;`�I�S�N%LOE$d;SaW&E�VpJfr�� � WOSai\GUSaV�L o

� WO`mQ;NyN\I8N%h�LRQ;N%Y;i\Q�LjE$V�v;E�N\E$VFhkN\KOGUJ(LRE�`�W'J%`�`aS�][LOW J(V�E�WONy`mQ;N\K�S?GUNyd;S�I�hkN\Kjr�� � �
bjQ;E$`mQ�J%WOW�S�K�LOWMLRQ;J(LMi%S�V;N\GHS�W 	 `mQ;K�N\GHN\WON\GHSfr�� ��W�S � Y;SaV;`�SaW � J%K�S GHN\WRJ%E�`�W N%h8I�N\V;i
r�� � W�S�i\GHS�V�LRW?bjE*LRQ d;E65�S�K�S�V�L 
 2 � `�N%V LOS�V�LcE$V�J%d�HOJ(`�S�V�LcWOSai\GHS�V�LRW - Y;V[d;S�K?LRQ[E$W
GUNyd;SaI � LRQ[S 
 2 � `�N\V�LRSaV�L?GUN%WRJ%E�`�W�d;E65�S�K{hkN\K�d;E65�S�K�S�V�L6N%KOi�J%V[E$WOGHW � SaWO]�S�`�E$J%I$I*x�v�S��
L�bMSaS�V�blJ(KOG��'J%V;d�`�N%I$dF��v;I$NyNFd[S�dP^%S�K�LOS�v;KOJ(LRSaW�� � q � � J%V[d�W�N�LRQ;SaWOS?hkS�J(LOY;KOSaWjN%h&r�� �

 2 �:`�N\V�LRSaV�L�`�N\Y[I$d�v�SHY;WOSad � hkN\K_S ) J(GU];I�S � E$V�N\KOi\J%V;E$W�G `�I$J%WOW�E1/B`�J(LRE�N\V.J%];];I�E$`�J|�
LRE�N\V;W o

� I�LOQ;N\Y;i%QwLRQ[SeE$W�NF`mQ;N%KOS hkS�J(LRY[KOS�WPN%h_`�SaK�LmJ(E$V ^%S�K�LOS�v;KOJ(LRSaW�QBJ�^\S J(I$KOS�J%d[x v�S�S�V
E$V�^\SaW�LOE$i�J(LOS�d � J(V�S 5zSa`aLOE�^\Sc];K�S�d;E�`aLRE�N\V�GHSaLRQ[NFd�E$W{N(hgN\v�^yE$N\Y[W{E$V�LRSaKOS�W=L o

���[�
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�fVGL FCLSJnFCLSV D J
� �OB��I�{VGZxHOACJ�M�E_HpE ] m AIB D A D E�� U J EGM�HKVT � m E+�¬HOJnM EGLSHOBQZdE D H �nu

��J ACE0]GJ B��bHKLSV£M TID JnM�E U BQZ�HOB��C� � D AIJn[�J�P�E��OJ>M�V����SV��CJ D V�J!� D BQJ
�bHfE_H(E HOBY[�J U BQZ�H �B��C��� m V\LOq�Pb� �\E����OJ � )0� >A@ S S � ® ] � \ T ZkV\L T �SJ B���HKACJ��CV��CFCEGLKEG[�J>HOLOB D LSJn�\LSJ
���SBYV��/�OBQH �T E_HOBYV��xu�@�ACJrE U �\V\LSBQHKAI[ B��#� T BQHpE_P U J ZkV\LfM�E_HpE VGZ3E��b� U J �C�GHKA ] B�� DnUQT MCB��I� BQLOLOJ>� TCU EGL U � ��KEG[�F U JnM V\P��OJ>LS]_E_HOBYV���� ] E_MCMCLOJ ���SB��C� U BY[�BQHKE_HKBQV�����VGZ��SV\[?J D>U E�� �OB D E U m E0]GJ U J>H{HOLKE�� � �ZkV\LO[
�nu��J7B��bHOLOV�M TCD J>M H m V �OV T L D J ��VGZIEGM�EGF£HKBQ]GJ
�CJ ����B��bHKV�HOACJfE U �\VGLOBQHOAC[ �WHOACJ�E_PCB U BQH � HKV
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D ACV�V��OJ [�B��IBY[ T [ MIJ>HpE_B U�D V�J!� D BQJ
�bH ��V0]GJnL U B��CJ E_L�LSJn�\LSJ
���SBYV��tVGLOMCJ>L�� � E��IM�HKACJ�E_MCMCJnMZkLOJ>JnMCV\[�HOV D V����SBYMCJ>LNMCB $ J>LOJ �¬H �CJ>BY�\A¬PWV T LSACV£V�M D V��� C� T LKE�HKBYV�����E�� m J UQU u � B�� D JXHKACJFCLOV D J>M T LSJoB��fZ TCUYU ��EGM�EGFIHOBQ]GJ ] B H�B�� EGP U JNHOV�LOJ	��J D H�HKACJ U V D E U FCLOVGFRJ>LSHKBQJ
� V_Z�HKACJoMCE_HpEHKV?LOJ D LOJnE_HKJtE+� T �CMCJ>L U �£B��C�/�SBY���CE U m BQHKAIV T H E��b� D ACVGB D J � HKV?PRJ [�E_MCJ{Pb�9HKACJ T �OJ>Lnu@�ACJ E U �GV\LOB HKAC[ B���E U �OVtVGZ U V m D V\[�F T HKE_HKBQV���E U V\LOMIJnLnu��J�A�E ]\J?E U �SV�FILOV\FWV��OJ>M�E9[?V�MCB, �JnM�FCLSV D JnM T LSJ?ZkV\L T �OJ�V���M�E�HpE m BQHKA [ TCU HKB �F U J¢VGP��OJ>LS]_E_HKBQV�����E_H�JnE D A 0 � FRV\B��bH u"@�ACB��?E+�OFWJ D H?B��tV_Z�HKJ
� �CVGH?E D>D V T �¬HOJnM$ZkV\LtB���CV��CFCEGLKEG[�J>HOLOB D LOJ>�\LOJ ���OBQV��9HKJ D A �CB �¬T J �nu

� T L �SBY[ TIU E_HOBYV���� D V\[�F�EGLSJnM HOACJ EGM�EGFIHOBQ]GJ m E ]\J U J>H�HKLOE����SZkVGLO[ HKV�VGHOACJnL + m E ]\J U J>HE��CM,�CV�� � m E ]\J U J�H / LSJn�\LSJ
� �OBYV���HKJ D A��CB ��T J
� ] ��EG[�J U �.HKACJ�
rV�]_E D � � B U ]GJnLO[?E��9[�J>HKAIV£MS � J T ]O� #�-�� �(S JA\M] �G® T ]_� V\[ HKJ � ��VA`nJ
�IACV UYD S � \ T E��CMrHKAIJ � F UYT �
����������������������� �o[�J>HKAIV£Mxu
� BY[ TCU E_HOBYV�� � �OACV m HOA�E_HfHKACJNEGM�EGF£HKBQ]GJ U BQZ�HOB��C�oHOLKE���� ZkV\LO[
�fFRJ>LSZkV\LS[ m J UYU B�� D V\[�F�EGL �B��SV���HKVsHOACJ¢VGHKAIJnL�J �SHKBQ[�E�HKV\L � ] PWVGHKA"B���HKJnLS[ �{VGZ �OF�EGL �OB H �"E��CM MCJ �CV\B��OB��I�Cu�@�ACB��B���J
�SFRJ D B`E UYU ��HKL T J ZkV\L�HKACJ Z TCUYU �9EGM�EGF£HKBQ]GJ HOLKE���� ZkV\LO[ ] # � - ] m AIJ
��EGFCF U BYJ>M�HOV?HKJ �SH�OBQ����E U � m B HKAtMCB�� D V��¬HOB�� T V T ��PRJ>A�E ]�BYV T L>u #NFCF U ��B��C� HKAIJ FCLOV D J>M T LSJ HKVrLOJnE U MCE_HpE��SJ>H�� ]A�E�� �OAIV m � �\V�V£M9LSJ
� TIU H �>u
# MCB��OEGMI]_E��bHpE_�\JoVGZ3V T L�E U �GV\LOB HKAC[�B�� HKACE_H�BQH D E��¢J �£ACBYPCB H �SV\[?J �SHpE_PCB U BQH ��FCLSV\P �U J>[ ��ZkV\L U EGLO�\J>LtLOJ>�\LOJ ���OBQV�� �CJnBQ�\A¬PRV T LOACV�V£M �nu$@�ACB�� D V TIU M$PRJ9LOJ>M TCD JnM!Pb� T �SB��C�BYMCJnE���FCLSV\FRV��OJnM Pb� S ® - ] ® � T u
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!(LOJ>]�BQV T � m VGLOq�V�� D>U E�� �OB D E U m E ]\J U J>H�HKLOE���� ZkV\LO[
�tA�E�� �OAIV m �$HKA�E�HtHKACJ D ACVGB D J9VGZFCLOBQ[�E_LS�tLSJ
�OV UYT HOBYV�� U J>]GJ U m ACJ
� T �OJnM¢B�� D V�� � T � D HKBQV�� m B HKA�HOACLOJ �OACV U MCB��I�{[�J>HKAIV£M�� ]� TCD A$E��(' C &�) ' �=&���8*)YS �O\ T ] E $ J D H �tAIV m m J UYU HKACJ.HOLKE�� �SZkV\LS[ �{EGLOJ¢E_P U J�HOV �O[�V�VGHKA�CV\B��S�sMCE_HpEIu �NJ
� D J?E���V\Pb]£BQV T � �¬T J
� HKBQV��;HKV E��Oq B�� m ACJ�HKACJ>L HOACJ �KEG[�J��CVGHOBYV��;VGZFCLOBQ[�E_LS��LOJ �OV UQT HKBQV��.B�� BY[�FRVGLSHpE+�¬HfZkV\L�HOACJrEGMCEGFIHKB ]\J U BQZ�HOB��C�XHKLOE����SZkVGLO[^FILOV\FWV��OJ>M¢B��� A�EGFIHOJnL �Iu
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��VGHKB ]_E_HKJ>M Pb� HKACB�� ] m J�B��b]\J
� HKBQ�bE_HKJ>M HOACJ�J	$ J D H�VGZ�HOACJ�FILOBY[?EGL �!LOJ �OV UQT HKBQV��U J�]\J U B�� HOACJ;EGMCEGFIHKB ]\J U BQZ�HOB��C� � D ACJ>[?J;FILOV\FWV��OJ>M B�� � ACEGFIHKJ>L �Iu ��J D V�� DnUQT MCJnMHKA�E�H B H7MCV�J
� E�$ J D HfHKACJ�MCJ �CV\B��SB��C�XFWJnL ZkV\LO[?E�� D J�V_ZxV T L E U �\V\LOB HKAC[ � HOACJ �OBY[ TCU E_HOBYV�� �FRJ>LSZkV\LS[?J>M �OAIV m HKACE_H HKAIJnLOJrB�� �¬T B HKJrE m BQMCJ ]_EGLOBYE_HKBQV���B��.PWJ
�SH � HKV\FIFCB��C� HKBY[�J
�fZkV\LE UYU HKACJXMCJ �CV\B��OB��I��HOJ
� H��SBY���CE U � ] �\LOBQM¢BYLSLOJn� TCU EGLSBQHOBYJ
��E��CM �CV\B��OJXLKE�HKBYV��nu
#�[?J�HKACV�M�VGZNE T HKV\[?E_HKB D E UQU � FCLOJ>MCB D HKB��I� HKACJ¢LSJ
�SV UYT HOBYV�� U J>]GJ U m E��tFILOV\FWV��OJ>M ]P�E��SJnM¢V��¢E�HOHKJ>[?F£HKB��I� HKV{FCLOJ>MCB D H�E �SBY����E U
	 � LSJ
�OV UYT HOBYV�� U J>]GJ U Q � 	 D>T LS]GJGu �NV m J>]GJnL ]HKACB���FCLOJ>MCB D HKBQV�� E U �\VGLOBQHOAC[ m E+� T � � TCD>D J
� �SZ TCUD] FCLOV�M TCD B��C��JnLSLKE_HOB D LSJ
� TIU H �>u
� E��OJ>M¢V���HOACJ �SBY[ TCU E_HKBQV���LOJ
� TCU H���B��¬HOV{V\F£HKBY[?E U � HKV\FCFIB��C�{HOBY[�J
� ] LSJ D VG[?[�J
�CMCE �HKBQV�����ZkV\L � HKV\FCFIB��C�XHKBQ[?J � D E���PRJ [?EGMCJ E D>D V\LSMCB��I� HOV m AIB D A?H ��FWJ VGZ �SBY����E U m J>LOJ HKVPRJ MCJ
�IV\B��SJnM � ZkV\L E�� T �Iq �IV m � �OBQ����E U � HKL TID H T LOJ ] B H B�� LSJ D VG[?[�J
�CMIJnMsHKV�qGJnJ>F;HKACJMCJ
�IV\B��SB��C� LOJ �OV UQT HKBQV�� U J>]GJ U U V m ]�D V\LSLOJ
�SFRV��CMCB��I� HKV FWJnLSZkVGLO[�B��C�X[?E��b� U BQZ�HOB��C� � HKJ>F��nu
¡ T LSHKAIJnL m V\LSq�B���HKACB�� E_LOJ E D V TIU M B�� D>UYT MCJ�HKL ��B��C�9HKV A�E ]\J�E���J�� D BYJ �¬H U B Z�HKB��I�E U �GV\LOB HKAC[ m ACB D A�A�E+� HOACJrZkJ E_H T LOJrV_Z�E�� B�� � P T B U H �SHOV\FCFCB��C�tHKBY[�JrMCJ D B��SBYV��¢FILOV D J
� �nu@�ACB�� D V TCU M!PWJ �OJ�H T F T �OB��C�%�SJ �¬T J
�bHOB`E U Ab��FWVGHKACJ �OB��.HKJ
� HKB��C��HKV"B��¬]GJ
� HKBY�\E_HKJ HKACJ

� �OBQ���CB, D E�� D J ��VGZ�MCJ�HpEGB U�D V�J!� D BQJ
�bH �>u # FWV����SBYPCB U BQH �?B�� HOV?q_JnJ>F�HKLOE D q¢VGZ�HKACJXMCJ�HpEGB UD V�J!� D BQJ
�bH � E���HKACJ���EGLOJ FCLOV�M TCD JnM ] E�� �OJ ���OB��C�.JnE D A HKV�PWJ�� �SBY���IB  D E��bH ��E DnD V\LOMIB��C�HKV �OVG[?J D LSBQHOJnLOBQV�� + ZkVGL�J �IEG[?F U J ] BQZ HOACJ>� J � D JnJ>M E D JnL HpEGB��$HOACLOJ �OACV U M / u #��tHKACJE U �GV\LOB HKAC[ FCLOV\�GLOJ
� �OJ � ] m J m V TIU M �GJ>H¢E+� BYMIJ E�V_Z m ACB D A D V�J!� D BQJ
�bH �.ACE0]GJsPWJnJ
�
� T MC�\J>M E�� �OBY����E U VGL��CV\B��SJGuPQªZ�E U VGH�VGZ�MIJ>HpE_B U ��A�E ]\JXPRJ>J
� � T MC�\J>M,�SBY���IB  D E��bH ] HOACJ
�
m J D V TIU M T �OJ HOACB��fB��IZkVGLO[?E_HKBQV���HKV MCJ D BYMCJ�HKV � HKV\F�HKACJ�HKLKE+���SZkV\LS[ ] J
�SFRJ D BYE UYU �tBQZRHKACJU E�� H�ZkJ m MCJ>HKEGB U � A�E ]\J PRJ>J
� � T MC�\J>M E+� �IV\B��SJGu
# ��BQH�� HpE��IM�� ] V T L�HKLOE���� ZkV\LO[ BY[�FRV��SJ
��E�� V\LSMCJnLtV�� HOACJ9M�E_HKE�Pb� U BQZ�HOB��C� HKACJD V�J!� D BQJ
�bH m B HKA�HOACJ �S[�E UYU J �SH D VGLOLOJ �OFWV��CMCB��C� � D E U B��C� Z T � D HOBYV��?B��bHKJ>�\LKE U u #��¢E U HKJnL ���E_HOBQ]\JfHKVoHOACJ BYMIJ EoEGPWV0]\J B���HOV D V����SBYMCJ>L � �SBY����E U£D>UYT � HKJnLSB��C���Cu�� AIJ
��EoFWV\B��bH D V\[�J
�HKVrPWJ�LOJ>[?V0]\J>M ] HKACJ�B���� T J�VGZ m ACJ>HOACJnL7B H m B UQU A�E ]GJ HKACJ��OEG[?J��SBY���IB  D E�� D J + [�J E��CB��C�m ACJ>HOACJnL�B H m E�� D>U E�� �OJnM E��"�CV\B��SJ V\L �OBQ����E URD V��bHKJ �bH / E���BQH � U BQZ�HOJnM �CJnBQ�\A¬PRV T L�� B�� E��B��bHKJ>LOJ �SHKB��C� �¬T J �SHOBYV���HOV D V�� �OBYMIJnL � HKAIJ�HKLOE����SZkVGLO[ D V TIU M%�SV\[?J>ACV m [�E_qGJ T �OJ.VGZ
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HKACB�� B��IZkV\LS[�E_HOBYV��tHOV D ACV�V��OJ m AIB D A D V�J!� D BYJ
�bH�� HKV U BQZ�H�� m ACJ>HOACJnLfHKV � HKV\F?HKACJ HOLKE�� � �ZkV\LO[ E DnD VGLOMCB��C� HOV m ACJ�HKACJ>L BQH�� U V D E_HKBQV���B��#�CJ E_L U B Z�HKJ>M�FWV\B��¬H�� m AIB D A.A�E ]GJrE U LSJ EGM£�PRJ>J
��E����SJ
� �OJnM�HKV�PRJ)�SBY����E U V\L��CV\B��OJ_u
� -�� �^=n2s6(" =�� � �;5(6 ��6�5(4�=n6�2 X Z�4(=#" � 4(=n6�2
@�ACJnLSJ E_LOJ9[�E+�¬��HKJ D A �CB �¬T J ��B�� HKAIJ U BQHOJnLKE�H T LSJ m ACB D A HpE D q U J HOACJ DnU E+���OB D E U �IV�� �F�EGLOEG[?J�HKLSB D LSJn�\LSJ
� �OBYV�� �SBQH T E_HKBQV��"VGZNV\P��OJ>LS]_E_HOBYV�����E+��� T [?J>M$HOV PWJ9E �OBQ����E U m B HKAEGMCMCJ>M�� E T ���OBYE�� �CV\B��OJ_u ��V m J�]\JnL ] �CV��CF�E_LKEG[�J>HOLOB D [?J�HKACV�M�� �SFRJ D B  D E UQU ��ZkVGL PCB��IV �[?BYE U M�E_HpE¢FCLSV\P U Jn[
� ] ZkV\LrJ �CE_[?F U J ] PCB��CV\[�B`E U FCLSV\FRVGLSHKBQV��sJ �SHKBQ[�E�HKBYV�� ] EGLSJ��CVGH)�OV
m BYMCJ �OFCLSJ EGM u

��VGHKB ]_E_HKJ>M�Pb� FCLOJ�]�BYV T ��� E T ���SB`E��CBa`nB��C�9[?J�HKACV�M��XB�� HKACJ U B HKJnLOE_H T LOJ T �OB��C�9HKACJ¡�B��?`oHKLOE����SZkVGLO[ S ��J T ] m J U V£VGqGJnM�E_H T �SB��C�tHOACJ)�KEG[�JrHKJ D A �CB �¬T JXZkV\L�PCB��CV\[�B`E U M�E_HKEIu
�NV m J>]\J>L ] HKAIJ�J ��T BQ]_E U J �bH.¡�B��K`9HKLOE����SZkVGLO[ ZkV\L�HKACB��tH �£FWJ V_ZrM�E_HKE�MCV�J
�
�CVGH?FRV�� ��OJ ����HKAIJ �KEG[�J.MCJ �OBYLSJnM"]_EGLOBYE�� D J �SHKEGPCB U B�`>B��C� FCLOVGFRJ>LSHKBQJ
� ] HKACV T �\A BQH�MIV£J � U JnEGM�HKVB��bHKJ>LOJ �SHKB��C��MCB�� HKLSBYP T HOBYV��CE U LSJ
� TCU H��nu��JNFCLOV\FWV��SJnM.E��CJ m ¡�B��K` � U BQqGJ HOLKE���� ZkV\LO[�ZkV\LfPCB��CV\[�B`E U LKE��CMIV\[�]GE_LOB`E_P U J � ] E��CMFCLOV0]GJnM�HOA�E_H B H�MCV�J
��A�E ]\J E D JnL HpEGB���E+�S��[?F£HKVGHOB D �CV\LS[�E U MCB��SHKLSBYP T HKBYV��xu
� BY[ TIU E_HOBYV����WFCLSV�]�BQMCJnMXJ>]�BQMCJ
� D J7VGZ£HOACJ�HKLOE���� ZkV\LO[ 	 ��� E T ���OBYE��CBa` E_HOBYV�� E��CMr]_EGLOBYE�� D J ��SHKEGPCB U B�`>B��C�;FCLSV\FWJnLSHOBYJ � ] m BQHOA!V T L�HKLOE���� ZkV\LO[ D V��¬]GJnLS�\B��C��HKV%�CVGLO[?E U ZdE��SHOJnL?HOA�E��

# ��� D V\[{PRJ 	 ��B��b]\J>L��SJ �OB��CJ�� E T ���SB`E��CBa`nB��C��HKLOE����SZkVGLO[ S � T u QªHNE U �SV � HpEGPIB U Ba`nJ � E�� m J UYUE�� #���� D V\[�PWJ{ZkV\LoACBQ�\AsPCB��CV\[�B`E U �SB�`nJ � ] E+�CM;PRJ�HOHOJnLoHKACE�� # ��� D V\[{PRJ{ZkVGL U V m E��CMACBY�GA¢PCB��CVG[?BYE U FILOV\FWV\LSHOBYV�� �nu
� E��OJ>M?V���HOACB�� �IJ m HOLKE���� ZkV\LO[ ] m J A�E ]\J�FCLOV\FWV��SJnM?E���E U HOJnL��CE_HKB ]\J HKVrHOACJ � E\EGL �¡�B��?`NHOLKE���� ZkV\LO[ ] LSJnF U E D B��C�{HOACJ � �¬T EGLSJrLOV�VGH�MCB ]�B��OBQV���Pb��V T L��XE T ���SB`E��IB�`nB��C� HOLKE�� � �ZkV\LO[ u Q �b]GJ
�SHOBY�bE�HKB��I��HKAIJ�FCLSV\FRJ>LSHOBYJ
� VGZ HOACB��rHOLKE���� ZkV\LO[ ] m J�ZkV T �CM�HOA�E_H BQHXHKV�V B��EGP U J�HKV PILOB��I� MCE_HpE DnU V��OJnLrHOV,�CVGLO[?E U B H �;E�� m J UYU E�� # � � D VG[�PRJ 	 � HKLOE����SZkVGLO[?E_HKBQV��ZkV\L U E_LO�\JtPCB��CV\[�B`E U �OBa`nJ
� ] E+�CM�PWJ>HSHKJ>L HOA�E�� # ��� D V\[�PWJ�ZkV\L)�O[?E UYU | E��IM�J �£HOLOJ>[?J]_E UYT J ��VGZ�HKACJXPCB��CV\[�B`E U FCLOVGFRV\L HKBQV��xu
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�SHOBY[?E_HKBQV�� ] T �SB��C�HKACJ?E U HKJnL ��E_HOBQ]\JtHOLKE���� ZkV\LO[ HOV�HOACJ �NE\EGL � ¡�B��?`�HKLOE����SZkVGLO[ S � -�T E�� E�FCLSJnFCLSV D J
���SB��C�E U �GV\LOB HKAC[ u�@�AIB�� HKJ D A��CB ��T J m E���HKAIJ
��EGFCF U BYJnM.HOV�E��9J��IEG[�F U JoHOVtMCJn[�V���� HKLOE_HKJrB H �D EGFCEGPCB U BQH �Gu
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@�ACJoB��CBQHOB`E U m V\LOq�B�� � A�EGFIHOJnL��{V��.HKACJr¡�B��K`�HKLOE����SZkVGLO[ U JnEGM�HKV{B��bHKJ>LOJ
� HKB��C��LOJ � TCU H �
m ACJ
��EGFCF U ��B��C�tHOACB�� HOLKE���� ZkV\LO[�HKV�PCB��IV\[?BYE U LKE��CMIV\[^]_EGLOBYEGP U J
�nu
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