
���������
	����������������� ������������������� � � ��� !"�#��%$&�'� ( �)�
* �,+ -/.10 	

243
57698;:=<?>�@A:4B#CED#F�<G:�HI:JD#F�:=@K@

LNMPORQ�SUTVS�SPW 2JX TYMPMZQ\[]MP^_MPORQa`cbed�WRfYM 3 ^g`�MPORQ,h�iRTkjgQ�lUSPTkM 3 ^g`�mn^olpMZO�qrbglP^gfVTViRb�bsM�qtOubev9Q\fxw�TVfkf
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� Q�vubelUM X Q�i4M�^g`��#O 3 SUTVd\S���LnSUMPlP^oiR^ X,3o�

qtORbgv9Q\f�wnTkfVf
�g�g�g�

LnvRvRlU^GjgQ�[;�

wnWJ�o^oi�� ��� bglU�%^���SP��TK�uLn[Jj�TVSP^gl

� 3 bgi � � � ^oO X � � Q'be[RQ�l

L�lpMZO�WRln� � qtOub X vubg�oiRQe� � Q'bg[RQ\l



������������	
�
�������������������������� �!�������"���"#%$ WJMPQ�l � Q\MPQ�d\MP^ol��'&_d\TVQ\iRd�TkQ�S�bgiR[���WR^oi)( lZbgd ��TViJ�~beM

� b X�* L�m �
+ h�iR[RQ�l�MPORQ � TVlPQ\d\MPTV^oi&^g`�wnWJ�o^oi�� ��� bglU�%^���SP��T-,

�=Q\iRSPTYMZTYjoQ X Q'beSPWRlUQ X Q�i4MZS beM)MZORQ � b X Tk^o�sb * TV��WRTk[ �=d\TVi4MZTkfVfVbeMZ^ol�Lni4MZT/. mnQ\WJMZlUTViR^ � Q\MZQ\d0.
MZ^ol + � b X�* L�m � , lPQ���WRTklPQ�SpMZlU^oiR� lPQ\[RWRd\MPTV^oiJS�TVi 2 bed ���glP^oWRiJ[RS�`{lP^ X X WR^oi&SU^oWRlUd�Q�S �21 TYMZO
lPQ\d�Q�i4Mn`cbgTVfkWRlPQ\Sr^g`�jgQ\MP^ + ^gWJMZQ\l3,r[RQ\MPQ�d MZ^ol�d�^ X v ^oiRQ�i4MPS���SPQ joQ�lPbgf TVSPSUWRQ�S�d�^giRd�Q\lPiRTkiR�_MPORQ}[RQ0.
MZQ\d\MZ^gl54 S 2 bgd ���olU^oWRiR[ lUQ�[RWJd\MZTk^oi�b 2 TVfVTYM 3 Oub'joQ 2 Q\Q�i lPbgTVSUQ�[ � ( ^~MZORTkS�Q\iR[;���tQ�SpMZWR[ 3 � b X .
* L�m � 4 S joQ MZ^ [JQ\MZQ\d\MPTV^oi Q6&�d�TkQ�iRd 3 WRSPTkiR�y��^oi4MZQ�qrbglUfV^ SPT X WRfzbsMZTV^giRS)`{^ol SUQ\joQ\lZbgf�`cbgTkfVWRlUQ
SPd\Q�iubglUTV^oS�bgiR[ d�^ X vubelPQ_MPORQ X bg�4beTViRSpM�Q�SpMZT X beMPTV^oiJSad\^ X vRWJMZQ\[ `{lP^ X lPQ�bgf [ubeM b � � Q\d�Q\i�M
lPQ\SPWRfYMZStSUWR�o�oQ\SUMtORTV�oO_Q6&�d�TkQ�iRd\TVQ\St`{^ol%bgfVf 2 W=MtMZOJQ X ^oSUM%[RlZbeSUMZTkdnSUd�Q\iubglPTk^oStd\^oiRSUTV[RQ\lPQ�[ �87 WJl9.
MZORQ\l��#�%Q]vJlPQ�SUQ�i4M �t^glP� ^gi MZORQ&[RQ joQ\fV^ov X Q�i4M�^g`nb�joQ MZ^ [RQ MZQ�d MZ^ol 2 bgSPQ\[ X WJ^oi MZlPbgd ��TViR�
bgfV�g^olPTYMZO X MP^~d\^ X vJfVQ X Q�i4MnQ0:=TVSpMZTkiR�_|RMUMZTkiR�_lU^oWJMPTViRQ\Sn��ORTkd O�bglPQ)TViR[JQ�v Q�iR[RQ\i4M�^g`#MPORQ)jgQ\MZ^
S 3 SUMPQ X]�
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7 ^oltbgi 3 �olUQ'beMt�t^olU�_MPORQ�lUQ�bglPQ��oQ�iRQ\lZbgfkf 3�X bgi 3 Tki��uWRQ\iRd�Q\S�SPWRlUlP^oWRiJ[RTViR��MPORQ}bglpMZTVSpMtMPOubeM
Oub'joQ_Q�iub 2 fVQ�[yORTVSaSPWJd�d�Q\SPS � (�OR^gWR�oO��d�bgiRiR^eM,d\fzbgT X MZORTkS��t^olU� TVS}�olPQ�beM'�xiR^ol}MZOubsM��b X
bgi�bglpMZTkSUM'� MZORQ\lPQ belPQ X bgi 3 WRv9^gi���OR^ X �Oub'joQ lPQ\fVTkQ�[�MP^?�gQ\Q�v X,3 SZbgiJTkM 3o� � 3 `{Q\Q�fkTViR�_TVS
MZOubsM)��ORQ\i lPQ�bg[RTViJ� b]MPORQ�SUTVS)^g`�bgi 3 SP^olpM'��v Q�^gvRfVQ~bglPQ�lPQ�bgfVf 3 ^oiRf 3 Tki4MZQ�lUQ�SpMZQ�[ TVi lUQ'bg[JTViR�
MZORQ,bgd ��iR^���fVQ\[R�oQ X Q�i4MPS + bgS 3 ^oW belPQaiR^���[J^oTViR� , ��SP^_TVi�MPORQ,Tki4MZQ�lUQ�SpM�^g`#Q\i�MPQ�lpM bgTkiRTViR�_bgiR[
�oTkj�TkiR� d�lUQ�[RTYM���ORQ�lUQ)d\lPQ�[JTkM�TVS�[RWJQg�RMZOJQa^giRf 3 bglUM�Tki7MPORTVSr�%^olU�&^=d\d�WRlUS�lUTV�oO4M�iR^�� �

(�ORQa|ulPSpM�lUWRfVQa^g`�MPORQ)bgd ��iR^���fVQ�[J�oQ X Q�i4MZS�SPQ�d MZTk^oi�TkS���� ^oW � $ m $ ( MZbgfV�&b 2 ^oW=M 7 Tk�oO4M
qtfVW 2E�  iRSUMPQ'bg[E��MZbgfV�)b 2 ^oWJM� i�. i . $ W=M��tWRlU�oQ�l\��OJ^ X Qt^g` [R^oW 2 fkQ0. [R^oW 2 fkQ�bgiRT X bef=SpM 3 fkQ�lPQ�fkTVQ ` �
(�befV�)b 2 ^gWJM [RWRvRTkiR��d'beSPTViJ^��rbgTYMZlUQ�SPSUQ�S TVi4MP^�d�^ X vRTViJ� 3 ^oW [RlUTViR�,be` MZQ\l�[RlPTkiR� 243 vRlPQ MZQ�iJ[RTViR�
MZ^��4b X,2 fVQ���TYMZOab�SPTkiR�ofVQ�iRTVd �eQ�f + beiR[)vJlP^ X vJMZf 3 d�bgSPOJTViR��^oWJM3, � (�befV�nb 2 ^gWJM b�fVQ\` M�ORbgiR[RQ\[)lUQ0.
joQ\lPSPQafzb 3 WRv7^�joQ\l 2 Tk^ovRO 3 SPTkd�TVSpMZS\�RSUMPlPTViJ� MPORQ�^glPTVSpMZS\�u^olri�WRd�fkQ'bgl . d\^oiR[RQ\iRSPQ\[ X beMPMPQ�l9. X bsMZQ�lUTzbgf
SPd\TVQ�i4MPTVSUMPS � (xbgfV� b 2 ^oWJM��obgvubeiRQ�SUQ~d�^��EQ\Q � (�befV� b 2 ^oWJM)OR^�� b X ^olPQ Q :JORbgWRSUMPTkjgQ&bgiR[yQ�i .
MZQ\lUM beTViRTkiR�?fVTkSUM���TVfkf 2 Q�`{^oWRiR[�Tki bgiR^gMPORQ�ln`{WJMZWRlUQ vRW 2 fkTVd�beMZTk^oi � ��^glPQ SPv Q�d\Tk|ud�bgfVf 3 � MZOubgiJ��S
MZ^ � qrw `{^gla�tbgSUMPTViR� X,3 fVTY`{Q � wnbeMZSa^��/MZ^]MZORQ�`{lPQ�iJd O;� b'������� v Q�Q\v � (�OubgiR��S,MP^���Q\M
* ^G��^oi&v ^=d �eQ\M�bgd\Q�S�^oi?MPORQ�lUTkjoQ\l � (�OubeiR��S�MP^ bg[R^ov=MZQ�[&vRbglPQ\i�MPTViR� � (�OubgiR��S�MZ^ 4 * ^�joQ 3 ^oW
X Q�bgi7TkM � 4 (�OubeiR��S�MP^�lUQ'bgf vRbglPQ\i�MPTViR� � ��^oSUM�T X v ^olUMZbgi4MZf 3 ��MZOubgiJ��S�MZ^ MPd\MZTYMZQ\W 2 Q\fVd ` �
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* p� ( $ 7 (xL � * � ������������������������������������������������������������������� j=TkT
qtOubgvJMPQ�l
 �  i4MZlU^=[JWRd\MPTV^oi������������������������������������������������������������������ �

  � � b X�* L�m � bgiJ[��#O 3 SPTVd\S ��������������������������������������������������� �
� � � � Q MZQ\d\MZ^gl * ^�d'beMPTV^oi7beiR[ �}Q\^ X Q MZl 3 ����������������������������������� �
� � �  iJiRQ�l � Q\MPQ�d MZ^ol��#O 3 SUTVd\S������������������������������������������������ �
� � � $ WJMPQ�l � Q\MPQ�d MZ^ol��#O 3 SUTVd\S������������������������������������������������ 	

   � �}�#L�m ( �=T X WRfzbeMPTV^oiJS
������������������������������������������������������� ���

� � �  i4MPlP^�[RWRd\MPTV^oi&MP^ �}�#L�m ( bgiR[ $�� SPT X ������������������������������� � �
� � � $�� SUT X w�������������������������������������������������������������� � �
� � � qt^ X vRW=M beMPTV^oiRS���������������������������������������������������������� ���

� � � L�iubef 3 SPTkS ������������������������������������������������������������� ���

�� � $�� ��WR^oi)(xlPbgd ��TViR� ������������������������������������������������������� �o�
� � � �]Q\MZOJ^=[RS���������������������������������������������������������������� ���

� � qt^oiJd�fVWJSPTV^giRS������������������������������������������������������������������ � 	
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� � � qtlP^gSPS�SPQ�d MZTk^oiubgf;j�TVQ � ^g` � b X�* L�m � ����������������������������������������� �

� � � $ SPd\TVfVfVbeMZTk^oi `{lP^ X����	� ��
 bgS���� j�S ������� � + ��� , SUOR^���TViR��MPORQ�SPQ\iRSPTYMZTYj=T .
MZTkQ�Sr^e`xSUQ\jgQ�lZbef Q0:=v9Q\lPT X Q\i�MPS�TViRd\fVWR[JTViR� � b X * L�m � bgiR[ * ��L MP^�MZORQ
SP^gfzbgl�iRQ\WJMZlUTViR^�bgiJ^ X bef 3o� ������������������������������������������������������� �

� � � �qtQ�lUQ�iR�e^�j~lPbg[RTzbsMZTV^gi TVS Q X TkMUMZQ�[ 243 b X WR^oi_beM v9^oTki4M��;����OJTVd O_MPlZb'joQ\fVS
MZ^��?TVi b�MZT X Q�� �"! ��� (�OJQ X WR^oi]MZlPb�jgQ�fkS�b~[RTkSUM beiRd�Q$#%�&�rMP^?v9^gTVi4M(' �
LrM�v ^oTki�MPS�befV^oiR�*)+-, lZbg[RTVbeMZTk^oi&��TVfkf 2 QaQ X TkMUMZQ�[]��TkMPO]MPORQ,SPb X Q)bgiR�gfVQ
� �R`{^gl X TViR� b��tb�jgQ\`{lU^oi4M�bgfk^oiR� ), � � ������������������������������������������� � �

� � � * ^o�/.10%vRfV^gM ^e`EMZOJQni�W X�2 Q�l ^g`EvROR^gMP^oiRS [RQ�v ^oSPTYMZQ\[_Tki�MPORQ  � � (�OJQ�|ulUSUM
v Q'bg�]d�^olUlPQ\SPv ^oiR[RS�MP^ X WR^giRSn��ORTkd O��o^_MPORlP^gWR�oO ^oiJf 3 MZOJQ 2 W��9Q�ln^oTVfA�
bgiR[7MZOJQaSUQ�d\^oiR[�d\^oi4M bgTkiRS X WR^oiJSr��ORTVd O7�tQ\i4M�Tki�MP^ MZORQ}SPd\TVi4MZTkfVfVbeMZ^oltbgS��tQ\fVf � � ���

� � � 243�576 [RTVSpMZlUT 2 WJMPTV^oiJS 243 lPQ\�oTV^giy`{^olalPQ�bgf%[RbeM b�bgiubgf 3 SUTVSad�WJMPS�WRSUTViR�
��^oi4MPQ qrbglPfk^ [ubeMZb � (�ORQ d\lP^oSUS OubeMPd ORQ�[ v ^olUMPTV^oiRS�[RQ�iJ^gMZQ X WR^oiRS
��ORTkd O/�%Q�lUQ]b 2 ^�jgQ?MZORQ?MPlPTV�g�oQ�laMZORlUQ�SPOJ^ofV[ `{^ol,MPOubeM lUQ��oTk^oi;� bgiJ[ MZORQ
d�fkQ'bgl�lUQ��oTk^oiRS�bglUQ X WR^oiRS 2 Q�fk^G� MZOJlPQ�SUOR^ofk[ � ����������������������������������� ��	

� � � m��=h���[JTVSUMPlPT 2 WJMZTk^oiRS 243 lUQ��oTk^oi&`{^ol�lPQ�bgf [ubeMZb bgiubgf 3 SUTVS�d\WJMZS�WRSUTViR��lPQ�bgf;[ubeMZb � �g�
� � � (�T X Q + iRS3,�bgiR[ d ORbglP�oQ + vROR^eMZ^oi d\^oWRi4MZS ,_[RTkSUMZlUT 2 W=MZTV^giRS~beiR[ |RMPS~MZ^

�}bgWRSPSUTzbgiJSx`{^olx� � (98 ��� �J�e`{^gl � �g�o� Q joQ�i4MPS#lPWRi,��TYMZOaMZORQ%SZb X QtSpM bglpM .
TViJ� v9^oSUTkMPTV^oi;�=T X vubgd MrvubglPb X Q\MZQ\l�bgiR[ X ^ X Q�i4M b � (�ORQ}v9Q\lPv Q�iR[RTkd�WRfVbgl
[RTkSUM beiRd�Q}^g` MZORTkS�MZlZbed �~MZ^ MZOJQ)� � (��rbgS�d OR^gSPQ�i�MZ^ 2 Q � ��d X]� ��������������� � �

� � � � � (:8 � � �}vRfV^eMZS � (�ORQ�|RlPSUM%vRfk^gM SPOR^���S%MPORQ�Q\joQ\i4MtMZT X Q�[JTVSUMPlPT 2 WJMZTk^oi
`{^ol � �o�o� Q joQ�i4MPS%lUWRi MZORlU^oWR�oO b�d\^ X_X ^oi�v ^oTki�M � (�OJQ�iRQ0:�M vRfV^eM�SPOJ^G��S
MZOJQ�lPQ��gTV^oi Tki T X vubgd\M~vubglPb X Q MZQ\l?SPvubed�Q�^�d�d�WJvRTVQ\[ 243 X WR^oiRS?��TYMZO
Q\jgQ�i4M#MZT X Q\SxfkQ�SUSxMZORbgi<; � ��iJS��4bgiJ[,MZORQ |uiubgf�[RTkSUMZlUT 2 W=MZTV^gi)TkS MPORQtd OubelP�oQ
v Q�lPd\Q�i4M be�oQ)SUQ�Q\i�`{^olrMPOR^oSPQ}SPb X Q X WJ^oiRS � ������������������������������������� ��=

� � � 7 lP^ X MZ^ov fkQ\` M'�/��jgQ�i4M�MPT X TViR�y[RTVSpMZlUT 2 WJMPTV^oiJS~`{^ol?MZOJlPQ�Q�� � (�S]^oiRQ
[RTklPQ�d MZf 3 b 2 ^�joQ7bgiJ[/M �%^ 2 Q\fV^�� � � (>8 � � � � (�OJQ?`{^oWRlUMPO T X bg�oQ_TVS
MZOJQrT X vubgd M�vubelZb X Q\MPQ�l SPvubgd\Qr`{^ol X WR^oiRS�d�WJM�^oi,MZT X Q\Sx��TYMZORTki)MZOJQ � iR[
v Q'bg��^e`E� � (?8 � � � 4 S�MZT X TkiR��[RTkSUMPlPT 2 WJMZTk^oi + SPQ�Q 7 Tk�oWRlUQ � � � , �g`{^gfVfV^��%Q�[
243 MZORQ7SZb X Q7vRfk^gM `{^ol d�WJMPS_^gi"Q joQ�i4M_MZT X Q�S ��TYMZO MZORQ � iR[ v Q'bg� ^g`
� � (@8 � � � 4 SaiRQ�Tk�oO 2 ^olUTViR�]� � (�S � 7 TViubefVf 3 �;MZORQ�d OubglU�oQ�v9Q\lPd�Q\i4M bg�oQ
[RTkSUMZlUT 2 W=MZTV^gi&^g`�� � (A8 � � �J�J|RM�MP^_b �}bgWRSUSPTzbei7`{^glrMZORQ\SPQad�WJMPS � ��������������� � �

j=T
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� � � �'&�d�TVQ\iRd 3 d�bgfVd\WRfzbsMZTV^giRS��ofk^ 2 bgfkf 3 bgiR[ 243 lPQ\�oTV^gi `{^ol�MZORlUQ�Q7[RT �EQ\lPQ�i4M
[RQ�bg[��%�)(�SUd�Q�iRbglPTk^oS���iR^oiRQ,[RQ'bg[E�;MZORQ�lUQ'bgfxi�W X�2 Q�l�^g` [JQ'bg[�MZW 2 Q\S��
bgiR[ � �4� lPbgiR[R^ X f 3 [RTVSPb 2 fkQ�[)MPW 2 Q�S � qrbgfVd\WRfzbsMZTV^giRS bglPQ `{WRlUMPORQ�lx[RTkj�Tk[RQ�[
TVi4MP^ X WR^oiRS%��ORTVd O&�%Q�i4M�MZORlU^oWR�oO?MPORQ�TViRiJQ�lr[RQ MZQ\d\MZ^gl +  [Rv Q , �ubgiR[]bgfkf
Q\jgQ�i4MZS � 7 ^ol)MPORQ?d\WRlPlUQ�i4M�[RQ'bg[ MPW 2 Q?SUMZbeMZWRS ^e` � b X�* L�m � �xb�|Riubgf
d'befVd�WJfzbeMPTV^oi WRSPTkiR� lUQ'bgfnbgiubef 3 SPTkS~[ubeMZbyd\WJMZS?TkS_SUOR^���i `{^ol 2 ^gMPO lPQ�bgf
+ � b X�* L�m � lUQ�SUWRfkMPS3,�bgiR[]SPT X WRfzbsMZQ�[&[RbeM b + � b X�* L�m � qtWJMPS3, � ������������� � =

j�TVT
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LnS MPORQnlUQ'bg[JQ�l 2 Q\�oTViRS v Q�lPWJSPTViJ�aMPORTVS X bei�WJSPd�lUTVvJM��4MZORQ\lPQnbglPQ�� � .�� ����� �%iRQ�WJMPlPTkiR^oS v9^oWJl9.
TViR��MZORlU^oWR�oO MZOJQ�TVl 2 ^�[ 3 Q\joQ\l 3 SUQ�d\^oiR[ � �=TViRd\Q?MZORQ\TVl�vJlPQ�SUQ�iRd\Q7�o^=Q\S fzbglU�oQ�f 3 WRiR[RQ MZQ\d\MZQ\[
X bei 3 �t^giR[RQ�lab 2 ^oWJM�MZORQ WJMPTVfkTkM 3 TVi�SpMZWR[ 3 TkiR�&MZORQ X��  lP^oiRTkd'bgfkf 3 �9TYM�TVS�MPORQ�Tkl�lZbelPQ TVi4MPQ�lZbed0.
MZTk^oiRS MZOubeM X be�gQnMPORQ X b)jebgfkWub 2 fkQ�MP^=^gf�`{^gltSUMPWR[ 3 TViJ��i�WRd�fkQ'bgl%vRlP^�d�Q\SPSPQ\S��ubeS X bei 3 ^g`EMZORQ\TVl
��TViRQ X beMPTVd vRlU^ov Q�lUMPTVQ\S�WRv9^giy[RQ MZQ\d\MZTk^oiy��TkfVf 2 Q MZOJQ_SPb X Q�bgS�MPORQ 3 �%Q�lUQ~beM}MPORQ vubglUMPTVd\fVQ 4 S
2 TVlpMZO �

$ `#d ORTkQ\`#Tki4MZQ�lUQ�SpM�SPTkiRd�QaMZORQ ��	 =o� 4 SnOubgS 2 Q\Q�i�SUMPWR[RTkQ�S�^e`#SP^ofVbgl X ^�[RQ�fkS���ORTVd O ^��EQ\lnvRlUQ0.
[RTVd MZTk^oiRS�^g`�MZOJQ]iJQ�WJMPlPTViJ^ �RW : beM MPORQ]� belUMZO 4 S SPWJlU`cbgd\Q]vJlP^�[RWRd�Q\[ 243 MPORQ X bei 3 i�WRd�fkQ'bgl
lPQ�bgd\MPTV^oiRS MZOJlP^oWR�gOR^oWJM�MZORQ]SUMZbgl54 S~Tki4MZQ�lUTV^ol � w�^G�%Q\jgQ�l\� X Q'beSPWRlUQ X Q�i4MZS_^g`�MZOJTVS �uW :"Oub'joQ
d�^oiJSPTVSpMZQ\i�MPf 3 ^ 2 SPQ\lUjoQ\[ b [RQ |ud�TYM'��b X ^oWRi4MZTkiR�,MP^�lU^oWR�oOJf 3 ^giRQ�MZORTklP[7^g`xvRlPQ\[RTVd MZTk^oiRS � (�OJQ�SPQ
[RTVSUd�lUQ�vubgiJd�TVQ\S�belPQ d�^ X v Q�fVfkTViR�ySPTkiRd�Q MZORQ 3 bglUQ�iJ^gM]Q'bgSUTVf 3 lPQ\SP^ofYjoQ�[ 243 d OubgiR�gQ�S�MP^ MZORQ
��M beiR[ubglU[ �=^ofVbgla��^�[RQ�f bgiJ[ T X vRf 3 MPOubeM,b]lUQ\j�TVSUTV^oi MZ^]^oWRlaWRiR[RQ\lPSpM bgiR[JTViR��^g`rvRO 3 SPTkd�S)TVS
iRQ�d\Q�SUSZbgl 3o� (�OJTVS�[RT &�d\WRfkM 3 OubgS�d�^ X Q�MZ^ 2 Q}��iJ^G��i�bgS�MZORQ)�=^gfzbgl�m�Q�WJMPlPTkiR^�� lU^ 2 fkQ X]�

L SPT X vJfVQabgiR[]Q�fkQ��4bgi4MnSP^ofkWJMZTk^oi&MZ^�MZORQavRlP^ 2 fVQ X fVTkQ�S�TVi7MZORQaSPWJ�o�oQ�SpMZTk^oi�MPOubeM�iRQ�W=MZlPTkiR^oS
Oub'joQ X beSPSr��ORTkd O]Q\iub 2 fkQ�S�MZOJQ X MP^ ^oSPd\TVfVfVbeMZQ�`{lP^ X ^oiRQ�M 3 v9Q}Tki�MP^ bgiR^gMPORQ�l � L�fkMPOR^oWR�gO?MZORQ
SPWR�g�oQ�SpMZTV^gi�TVSxSUMZlPbgTV�gO�MU`{^olU�tbglU[;�gTYMZS�d\^oiRSUQ���WRQ�iJd�Q�S%bglUQ%`cbglxlPQ'bed ORTViR� �oiRQ�W=MZlPTkiR^oS#belPQ X bgSUSPfVQ\SPS
TVi?MPORQ}^gMZORQ\lU��TkSPQ}SPWRd\d�Q\SPSU`{WJf���M bgiR[RbglP[���^�[RQ�f;^e`�vubelUMZTkd�fkQ�vRO 3 SPTVd\S � mnQ joQ\lUMZOJQ�fVQ\SPS\� MPORQ)�=W .
v9Q\l � b X TV^g�ebeiR[RQ�Q0:=v Q�lUT X Q�i4Mt�ob�jgQ�d\^oi4j=TkiRd�TkiR�,Q j�TV[RQ\iRd�Q�`{^ol iRQ�WJMPlPTkiR^,^oSUd�TkfVfzbsMZTV^gi"! 7 WR� 	��$#A�



��ORTVd O �tbgS}lPQ�TkiJ`{^olUd�Q�[ 243 MPORQ_�=WR[ 2 WRl 3 m�Q�WJMPlPTkiR^7Q0:=v9Q\lPT X Q\i�M�`{^gWRl 3 Q�bglPS}fzbsMZQ�l ! LnO X �4� # �
(�ORQa^oSPd\TVfVfVbeMZTk^oi X Q�d ORbgiRTVS X �JOR^��tQ joQ�l\�9lUQ X bgTViJQ�[&WRiRd\fVQ�bgl �

 M��tbgS#bsM�MZORTkS�v ^oTVi4M�Tki �g�o�o� MZOubsM � b X TV^o�sb * Tk��WJTV[ �=d\TVi4MZTkfVfVbeMZ^ol Lni4MZTzm�Q�WJMPlPTkiR^ � Q\MPQ�d MZ^ol
+ � b X�* L�m � ,�|ulUSUM 2 Q��4bei M bg��TViJ� [ubeMZb�MZ^�SUQ'bglUd O/`{^gl,iRQ\WJMZlUTViR^ ^gSPd�TkfVfVbeMZTk^oiRS}TVi b�lPQ��gTV^oi
��iR^���i�bgSrMPORQ * bglP�gQa��T/:=TViJ��L�iR�gfVQ�SP^gfVWJMPTV^oi + * ��L ,%MP^�MZORQ}SP^gfzbgl%iRQ�WJMPlPTkiR^�bgiR^ X bgf 3g� LrM
b�[RQ�vJMPO"^e` � ; �o� X�� � � Q 2 Q�iJQ'beMPO MPORQ X ^gWRi4M bgTkiRS ^g`��obgvubgiE� � b X�* L�m � X Q'bgSUWRlPQ\S MZORQ
bgi4MZTkiRQ�WJMPlPTkiR^ �RW :7`{lP^ X iRQ'bgl 243 i�WRd\fVQ�bglnlUQ'bgd MZ^olUS�beiR[�d\^ X vRbglPQ\S�TYMnbg�4bgTkiRSUM�MZOJQ)Q :Jv Q�d MZQ\[
�uW : d�bgfVd\WRfzbsMZQ�["`{lP^ X ��iJ^G��i lPQ�bgd\MP^ol~|uSUSPTk^oi lZbeMPQ�S?MZ^ bgd OJTVQ\jgQ�b ORTV�oO SUQ�iRSUTkMPTkj�TkM 3 �nfk^G�
2 bgd ���olU^oWRiR[�vRlP^ 2 Q�^g`xMZORQ * ��L �

(�ORQ}vRWJlPv ^oSPQ}^g` MZORQ�vJlPQ�SUQ�i4M��t^olU�?TVSrMP^ Q0:Jb X TViRQ�MPORQ�joQ MZ^�v9^olpMZTk^oi&^g` MZORQ}[RQ MZQ�d MZ^ol�lUQ0.
SPv ^oiRSUT 2 fkQ�`{^olrlUQ�[RWRd\TViR� X WR^oi&TViJ[RWRd�Q\[ 2 bgd ���olP^gWRiR[RS�TVi � b X�* L�m � 4 Stbgi4MZTViJQ�WJMPlPTViJ^ X Q�b .
SPWRlUQ X Q�i4MZS � �=TkiRd�Q_MZORQ X WR^oi��uW : beM�MPORQ � b X TV^o�sb�SUTkMPQ?TVS,�%Q�fkft��iR^���i ! w�TVl ��� #A�%��^oi4MZQ
qrbglPfk^&SUMPWR[RTVQ\S�d'bgi 2 Q X be[RQ,MZ^7bed�d�WJlZbeMPQ�f 3�X ^�[RQ\fxMZOJQ [RQ\MPQ�d\MP^ol54 S}lPQ\SPv ^oiRSPQ �  iyqtOubgvJMPQ�l
(�ORlPQ\Q�^g`9MZORTkS (�OJQ�SPTkS����tQ�d�^oiJSPTV[JQ�l%b���^oi4MPQ�qrbglUfV^}SUMPWR[ 3 ^oi�MPORQ X WR^oi�M bg�o�gTViR�}Q6&�d\TVQ�iJd 3
^g`;MPORQnjgQ\MZ^ [JQ\MZQ\d\MP^olrbgiJ[?d�^ X vubglUQnTYM%��TYMZO_Q6&�d�TkQ�iRd\TVQ�S%d'bgfkd�WRfVbeMZQ\[_`{lU^ X lPQ�bgf9[RbeM b � qtOubgv .
MZQ\l 7 ^oWJl 2 lPTkiR�oS WRS ^oiRQ�SUMPQ�v_d�fV^gSPQ�l#MP^)b}vRlUQ�d�TkSPQ�d�^ X vubglUTVSU^oi ^g`EMPORQ�lPQ�bgfud'bgfkd�WRfVbeMZTk^oiRS���TYMZO
b [RTVSUd�WRSUSPTV^gi]^e`xMPORQ}[RQ\jgQ�fV^gv X Q\i4Mn^e`�b�jgQ\MZ^�[RQ MZQ�d MZ^ol 2 beSPQ�[ X WR^gi7MPlZbgd ��TkiR��bgfV�o^glPTkMPO X MZ^
d�^ X vRfkQ X Q�i4M#^oiRQ�befVlPQ�bg[ 3 TVi vRfVbgd�Qr`{^olxMZORQ X bgTVi�vRbglUM ^g` � b X�* L�m � � 7 TViRbgfVf 3 �tQ�d�^giRSPTk[RQ�l
OR^��IMZORTkS�lPQ\SPQ'belPd O X b 3y2 Q_WRSPQ\[/TVi d\^oi � WRiRd MZTk^oi ��TkMPO ^gMZOJQ�l X WJ^oi 2 bgd ���olU^oWRiR[/Q �E^olpMZS
`{lP^ X MZORQ � b X * L�m � d�^ofkfzb 2 ^olZbsMZTV^gi�MZ^]T X vRlU^GjgQ MZORQ�Q0:=v Q�lPT X Q\i4M bgf#lUQ�SPWJfkMZS � LrM)vRlPQ\SPQ\i�M
MZOR^gWR�oO;�R�%Q X ^�joQ}Tki�MP^ X ^olUQ�[RQ\MZbgTVfE^oi � b X * L�m � beiR[7TkMZS�vJO 3 SUTVd�S �

�
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�
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� b X�* L�m � TVS�fV^�d'bsMZQ�[]iRQ�bgl ( ^ 3 b X bJ�E�obgvubgi�TVi7MZORQ � b X Tk^o�sb .p�]^���W X T��\TViRd X TViRQ 2 Q0.
iRQ'bsMZO �]^oWRi4M  �eQ�iR^ 3 b X b�Tki�MPORQ~d�b'j=TYM 3 ^g`rMPORQ�`{^gl X Q�l � b X Tk^o�sbgiR[RQ Q :=v9Q\lPT X Q�i4M � (�ORTVS
fV^�d'beMPTV^oi_TVS%vubglUMPTVd\WRfzbglUf 3 Tk[RQ'bgf9SPTkiRd�Q�MPORQ��%^olP�_[R^oiRQ�[JWRlPTkiR� � b X Tk^o�sbgiR[RQ�`{WRlUiRTVSUORQ�S � b X .
* L�m � ��TkMPO MZORQ&d\^oS X TVd&lPb 3 X WR^gi SUv9Q\d\MPlPW X bsM�MZORQ7SUTkMZQe�#��ORTVd O b'joQ\lZbg�oQ\S � � �g� w��&TVi
MZORQ [RQ\MPQ�d\MP^ol�jg^ofVW X Q � 7 WRlUMPORQ�l X ^glPQg�}MZOJQ SPTYMZQyTVS�SUTkMPWubeMZQ\[ ^oi b'jgQ�lZbe�oQ ��� � � X `{lP^ X
� b X * L�m � 4 S,M bglU�oQ\M�i�WJd�fVQ�bgl�lUQ'bgd MZ^olUS�� Q�iub 2 fVTkiR� � b X�* L�m � MP^ X bg�eQ7b fV^oiJ� 2 bgSUQ�fVTkiRQ
^ 2 SUQ�lUjebeMPTV^oi7^g`xiRQ\WJMZlUTViR^ ^oSUd�TVfkfzbeMPTV^oi �

� b X�* L�m � TkMPSPQ\fk`�TkS�[RTkj�TV[JQ�[�Tki4MZ^ M �t^_[RTVSpMZTViJd\M�d 3 fVTkiR[RlUTVd'befVf 3 S 3�X�X Q MZlUTVd}lPQ\�oTV^oiJS � (�ORQ
^oWJMPQ�l + ^ol�joQ MZ^ , [RQ\MPQ�d\MP^ol + $�� ,�TVS#b�lUTV�oO4M�d 3 fVTViJ[RQ�l �g� X Tki�ORQ\TV�oO4M���TYMZO b � � X lZbe[RTVWRS � LrM
MZORQ�d\Q�i4MZQ\l�^g`�MZORQ $�� TVStMPORQ�TkiRiRQ�l�[JQ\MZQ\d\MP^ol +  � , �=��ORTkd O]TkSrOR^oWJSPQ�[]TVi?bgi ��� X [RTVb X Q\MZQ\l
SUMZbgTViRfkQ�SUS#SUMZQ\Q�f�SPvJORQ�lUQg��d�^oiRiJQ�d\MPQ�[�MZ^}MZORQ�d\Q�TVfkTViR��^e`9MPORQ $}� 243 b�d 3 fVTkiR[RlUTVd'befRd ORT X iRQ 3 bgiR[
SPWRvJv9^olpMZQ\[ 243 SUMPQ�Q\f fkQ��oS 2 bgSPQ\[�beM�MPORQ 2 ^gMUMZ^ X ^g` � b X * L�m � �

(�ORQ $�� TVS b �tbeMZQ\l �qtQ\lPQ\iR�g^�j X WR^gi/jgQ\MP^y[RQ MZQ\d\MZ^gl��%|RfVfVQ\[ ��TkMPO � � � �4M�^g`nvRWRlPQ?�tb .
MZQ\l�� bgiJ[ �g� �_lPQ `{WRl 2 TVSPOJQ�[ vROR^gMP^ X WRfYMZTkvRfVTkQ�l�MZW 2 Q�S + � � (�S3,nMZbg�gQ\i�`{lU^ X MPORQ � b X TV^o�sbgiJ[RQ
Q0:=v Q�lPT X Q\i4M � ( ^ X b :=T X T��\Q~MZORQ�b X ^oWRi4M�^g`�fkTV�oO4M lPQ�bgd ORTkiR�yMPORQ�vJOR^gMZ^eMZW 2 Q�S\�tMZORQ]^oWJMPQ�l
SPWRlp`cbgd�Q]^g`�MZORQ  � bgS �tQ\fVf�bgS MPORQ�TkiRiRQ\l SPWRlp`cbgd�Q]^g`�MZORQ $�� TkS d�^�joQ\lPQ\[ ��TkMPO ( 3 joQ�����b



X bsMZQ�lUTzbgf lPQ\iR^���iRQ�[ `{^ol TkMPS v9^gSPTkMPTV^oi TViR[RQ\v9Q\iR[RQ\i�M_lPQ �uQ�d MZTYjoQ7vRlP^gv9Q\lUMZTkQ�S � ( 3 joQ\�/TVS bgfkSP^
vRfzbed�Q�[�OJ^olPT ��^oi4M befVf 3 MPORlP^gWR�oOR^oW=M�MZOJQ�^oWJMPQ�l�[RQ MZQ\d\MZ^gl}beM � X�2 Q\fV^�� MZORQ,d�Q�TkfVTkiR�?bgiJ[ � X
b 2 ^GjgQ�MZOJQ �u^�^ol���[RTkj�Tk[RTViR�}MZOJQ�SPvubed�Q�^g` MPORQ $�� Tki�MP^,MZOJlPQ�Q�vRO 3 SUTVd�bgfElUQ��oTk^oiRS � (�ORQ X TV[R[RfkQ
lPQ\�oTV^oi�TkS�`{WRlpMZORQ\l�[RTkj�TV[JQ�[;�EMPOR^oWR�gO�iJ^gM�vRO 3 SPTkd'bgfkf 3 �;beM�MZOJQ SPvRORQ\lPQ 4 SaQ���WubeMP^ol�`{^ol�beiubgf 3 SUTVS
vRWRlUv9^oSUQ�S �  i_[RQ�SUd�Q\iR[RTViJ�,^olU[RQ�l `{lP^ X MPORQ�joQ�lpMZTkd'bgfA��MPORQ�SUQ�lUQ��oTk^oiRS bglPQ�lUQ\`{Q�lUlPQ\[~MZ^)bgS + ( ^ov;�
hnvRv Q�l\� * ^��%Q�l�� �t^gMUMZ^ X , . � (�hnm * 4 S X bgTVi]lPQ\SPv ^oiRSPT 2 TVfkTkM 3 bsM � b X�* L�m � TVS�MZOJQ $�� � �=Q�Q
7 TV�gWRlPQ � � � �

 iyb]SUT X TVfVbgln`cbgSUORTV^gi;� b � � X [JTzb X Q\MPQ�l 2 bgfkfV^�^oi�[RTYj=Tk[RQ�S�MPORQ_TkiRiRQ\l�[RQ\MPQ�d\MP^olaTVi4MZ^7M �t^
lPQ\�oTV^oiJS � (�OJTVS 2 bgfkfV^�^oi�TVS � � � � X MZOJTVd � bgiJ[_TkS�|ufVfkQ�[ ��TkMPO�^giRQ���TkfV^gMP^oi ^g`9vRWRlUQ�fkTV��WRTk[ SPd�Tki .
MZTkfVfzbsMZ^ol\�gb X T/:�MZWRlUQr^g`EbgfV� 3 fubgiJ[_belP^ X beMZTkdt^olU�4bgiRTkd X ^ofVQ\d�WRfkQ�S �  M TVS�OJQ�lPQ�MPOubeM � b X�* L�m �
X be�gQ�SaTkMPS X Q�bgSPWRlUQ X Q�i4MZS)^g`�bei�MPTViRQ\WJMZlUTViR^ �uW�: � (x^ X bgTki4M bgTki�TkMZS}SUOubgv Qg�xMPORQ 2 bgfVfk^=^gi�TVS
2 ^gWRiR[7TVi � Q\j�fzbel�lP^ov Q�S�SUWRSPv Q�iR[JQ�[�`{lU^ X MPORQ  � d OJT X iRQ 3 ��bgiR[]bgfVSU^ T X�X Q\lPSUQ�[7TVi7b X T/: .
MZWRlUQ�^g` X TViRQ\lZbgf bgiJ[�TVSP^gvubglZb &_i�^oTVfkS + lPQ\`{Q\lPlUQ�[ MZ^?bgS�MZOJQ 2 W��9Q�l�^gTVf-, � * ^�^o��TViR�_TVi ^oi�MZORQ
2 bgfkfV^�^oi bglUQ ��� ; 	?� � (�S}lPQ�SUv9^giRSPT 2 fVQa`{^ol�MZOJQ�[RQ\MPQ�d MZTV^gi�^e` �qtQ�lPQ\iR�g^�j fkTV�oO4MnTVi�MPORQ 2 W��9Q�l
^oTVfA�RbgiJ[]SUd�Tki�MPTVfkfzbeMPTV^oi�`{lP^ X MPORQ}ORQ'belUM�^g` MZORQ}[RQ MZQ\d\MZ^gl �

�
	 � � ��� ����	����������������� �]���'��

� b X�* L�m � vJlPTViJd�TVvRbgfVf 3 SPQ'belPd ORQ\S `{^ol�b}[JQ\|ud\TkM#Tki�MZORQ�bgi4MPTViRQ\WJMZlUTViR^ �uW�: `{lP^ X SPWJlPlP^gWRiR[ .
TViR�&i�WRd\fVQ�bgl�lPQ�bgd\MP^olPS�`{^ol�Q j�TV[RQ\iRd�Q�^g` iRQ�W=MZlPTkiR^7^oSPd\TVfkfzbeMPTV^oi � $ SUd�TVfkfzbeMPTV^oi�lPQ `{Q�lPS�MP^�b?iJQ�W .
MZlUTViR^�^ol bgi4MZTkiRQ�W=MZlPTkiR^�SPv ^oi4M bgiRQ\^oWRSUf 3 d OubgiJ�oTViR��TkMPS ��b'jo^ol�`{lP^ X ^oiRQ ^g`JMPORlPQ\Q%v ^oSPSUT 2 fkQ#M 3 v Q�S
+ X WJ^oi;��Q\fVQ�d MZlU^oi;��^olaM bgW , ��Tki�MP^�b�[RT �EQ\lPQ\i�M,^oiRQ � (�ORQ�SUQ ��b'jo^ol,[RQ�SUTV�oiubsMZTV^giRS�bglUTVSUQ_`{lP^ X
MZORQ�d�^gi�MPQ0:�MrTki���OJTVd O?b}MZORQ�iRQ\WJMZlUTViR^aTVS d�lUQ'beMPQ�[ �27 ^ol#TkiRSUMZbgiRd�Qe�=iJQ�WJMPlPTViJ^oS%vJlP^�[RWRd�Q\[~`{lP^ X
�tQ�bg� 2 ^oSP^gi [RQ�d�b 3 S TVi d\^oi � WRiJd\MZTk^oi ��TkMPO MZORQ��
	 fVQ�v=MZ^oi/bglUQ?[RQ\SPTV�giubeMZQ\[ ��
 � bgiJ[ MZORQ\TVl
bgi4MZTkvubglUMPTVd\fVQ�S}belPQ [RQ�iJ^gMZQ\[y��TkMPO�bgiy^�jgQ�l 2 bgl�� ��
o� (�OubeM}MPORTVS}TVS}v ^oSPSUT 2 fkQ���ORQ�iyiRQ�W=MZlPTkiR^oS
Oub'joQ X bgSUS)TkS)lU^oWR�oORf 3 MZORQ_SUMZbeMZQ X Q\i�MaMZORbeM,MPORQ �ub�jg^ol�Q\TV�oQ\iRSUMZbeMZQ\S�bglUQ_iR^eM)MPORQ~SPb X Q_bgS
iRQ�W=MZlPTkiR^ X bgSUSnQ\TV�oQ\iRSUMZbeMZQ\S � (�OJQ�i;� TVi&MZOJQ)SPb X Q}�tb 3 MPOubeMn��WubglP��SnbglPQ)bgfkfV^��tQ\[]MP^ X T/:?TVi

. bgfVf X WRfkMPTVvRfkQ\MPSr^g` MZORTkSrM 3 v Q���TVfkf 2 Q��gTkjoQ\i�Tki&MZORTkS�^olP[RQ\l�MZORlU^oWR�oOR^gWJM�MZORTkS�vubgv Q�l

�



7 TV�oWRlUQ � � �o� qtlP^oSUSnSUQ�d MZTV^giubgfEj�TVQ � ^g` � b X�* L�m �

�tQ�bg�~Tki4MZQ�lPbgd\MPTV^oi&vJO 3 SUTVd�S\�R�tQ�d\lPQ�beMZQ}b,WJiRTkMZbgl 3_X beSPS X T/:=TViJ� X beMZlUT/: 5���� � `{^oltiRQ\WJMZlUTViR^gS �
L iRQ�WJMPlPTkiR^ ^g` �ub�jg^ol�� d'bgi7MZORQ\i 2 Q�lPQ\vRlPQ\SPQ�i4MPQ�[�bgS\�

� � ���
	��
�

5��� � � � � ��� + � � � ,

��ORQ�lUQaMPORQ}SPW X ^oi � lPWRiJS�^�jgQ�l X bgSUS�Q�Tk�oQ�iRSpM beMPQ�S �

LnS�SPWJd O_bnSPWRv Q�lUv9^oSUTkMPTV^oi;�eiRQ�W=MZlPTkiR^�^oSUd�TkfVfzbsMZTV^giaTkS � WRSpM#b�d\^oiRSUQ���WRQ�iJd�Q�^g`RMZT X Q Q\jg^ofVW=MZTV^gi;�

� ��� ����	�� ������� � � ��� ����� 0 � + � � � ,

�



��ORQ�lUQ�� � fVb 2 Q�fVS�MPORQ,Q\iRQ�lU� 3 ^g`�MPORQ�� ��� Q\TV�oQ\iRSUMZbeMZQ � 7 ^gl�^gWRlnvJWRlPv ^oSPQ\S�� MZORQaiRQ�W=MZlPTkiR^oS
bglPQ lUQ�fzbsMZTkj�TkSUMZTkd�bgiJ[�MPORTVS�Q\iRQ�lU� 3 X b 3�2 Q ��lPTYMPMPQ�i�� � 	�� 	 ���
 � �� � qtWRlPlUQ�i4M 2 Q\SUM X Q�b .
SPWRlUQ X Q�i4MZS,SPWR�o�gQ�SUM,MZOubeMaMZOJQ X bgSPS)^g`rMZOJQ~iRQ\WJMZlUTViR^�TVS X WRd O fkQ�SPSaMZOubei MZORQ_Q�iRQ\lP� 3 �#bgiR[
bgSPSUW X TViR�&befVf MZORQ X bgSUS�Q�Tk�oQ�iJSUM bsMZQ�S�Oub'joQ�MZOJQ�SZb X Q X ^ X Q�i4MZW X 	 � 	�	 �9�%Q�d�bgi�Q0:=vubgiJ[
MZORQalP^�^gMnbgS� ��� 	 
 ������� � LrM�[RTkSUMZbgiRd�Q\S���`{^gl���OJTVd O � � � �uMZORQavRlP^ 2 b 2 TkfVTkM 3 ^g`�^ 2 SPQ\lUj�TViR�
b iRQ�WJMPlPTkiR^_^e` ��b'jg^ol��x�J`{lP^ X ^oiRQ�^g` ��b'jo^gl��~TVS

� + ���� � � , 	 ��� � � � ��� � � � 	 � �
�

5����� � � ����� � 	�� ��� �"!�# 5 � � � � � � + � � � ,

 M�TVS X ^oSUMxTVfkfVW X TViubsMZTViJ�%MZ^nd�^oiJSPTV[JQ�l�b�M �t^�iRQ�WJMPlPTkiR^�^oSUd�TkfVfzbsMZTV^gi�SPd�Q\iubglUTV^ ���%$ � 
 �e��TYMZO
M �t^ X bgSPS}Q�Tk�oQ�iJSUM bsMZQ�S � �=TViRd\Q�MZORQ X T/:=TViJ� X beMPlPT : TkS�iR^�� M �%^�[RT X Q\iRSPTk^oiubgf�bgiR[�WRiRTYM bgl 3
�tQ X b 3 ��lPTYMZQ�TkMPS�Q�fkQ X Q�i4MZS�TVi&MPQ�l X S�^g`�b SUTViR�gfVQ�bgiJ�ofVQe�

5 	'&() �+* � � ����� �
, ����� � �+* � �

-/.0 � + � � � ,

7 ^gla^gWRl)lUQ�fVbeMZTYj=TkSUMPTVd�vubelUMZTkd�fkQ�S�MZOJQ�MP^gM bgf#Q\iRQ�lU� 3 + iR^eM1� � ,}TkS)bevRvRlP^ :=T X beMPQ�f 3 MZORQ X ^ .
X Q\i4MZW X � � �#fVWR�g�oTViR�?MPORTVS�bgiR[ ^oWRl X T/:=TViJ� X bsMZlPT :�TVi4MZ^?MPORQ�b 2 ^�jgQg� MZORQ vJlP^ 2 b 2 TVfkTkM 3 `{^ol
^oSPd\TVfkfzbeMPTV^oi�`{lP^ X ����� � 
}2 Q\d�^ X Q�S\�

� + ����� ��
 , 	 � � � � + ��� , � � � � + ��� � ;�� �� �� , � + � � � ,

 i MZORTkS�`{^ol X WRfzb MZORQ X bgSUS�[RT �EQ\lPQ�iJd�Q SP��WubelPQ�[ ���� 	 � �� , � � . TVS X Q'beSPWRlUQ�[�TVi�Q �7���"�
TVi X Q\MZQ\lPS\��bgiR[2� TVi���Q � � (�ORTVS��oTYjoQ\Snbei�^oSUd�TkfVfzbsMZTV^gi~fVQ\iR�gMPO]^e`

3547698 � � � � �:�
� ��

! � # � + � � = ,

(�ORQ\lPQ~bglPQ~b]`{Q\�Iv ^oTki�MPS)^e`�TVi4MZQ\lPQ\SUM�SpMZQ X_X TViR�7`{lP^ X � ��WubsMZTV^gi � � � �)7 TVlUSUM'� iR^gMPQ_MPOubeM
MZORQ�^gSPd�TkfVfVbeMZTk^oiRS%bglPQ�[JQ�v Q�iR[RQ\i4M�^oi X bgSUS�[RT �9Q�lUQ�iRd\Q�S�SP��WubelPQ�[E� iJ^gM�^oi7TViJ[RTkj�TV[JWubgf X bgSUSPQ\S��
b�`{Q�beMZWRlUQ���ORTkd O Q0:�MZQ\iR[RS~MP^ X T/:=TViR� Tki X ^olPQ7MZOubei M �t^ d OubgiRiRQ\fVS ! � b 3 �g� # � L�fkSP^R�%MZORQ

� bgd\MPWubgfVf 3 MZORTkS#TVS�iR^eM ��WJTkMZQ�d\^olPlUQ�d M'� 2 WJM d�bgi 2 Q�SUOR^���i_MZOJlP^oWR�gO b}d\^�jgbelPTzbei�M�MZlPQ�beM X Q�i4M
MZ^ Oub'joQaiR^�^�joQ�lPbgfVfEQ �9Q�d\Mn^oi&MZOJQa^gSPd�TkfVfVbeMZTk^oi~vRlU^ 2 b 2 TVfVTYM 3 ! ��TVW � � #

=



X T :=TViR� bgiR�ofkQ � b 2 ^�joQ TkS�b `{lPQ\Q vubglPb X Q MZQ\l SPTkiRd�Q MPORQ 2 bgSUQ�fkTViRQ �_TVS]MZORQ ��iR^���i [RTkS9.
M bgiJd�Q7MZ^yMPORQ]Q0:=v9Q\lPT X Q\i�M `{lU^ X MZORQ]lPQ�bgd\MP^olPS�WRiR[JQ�l�d�^oiRSUTV[RQ\lZbeMPTV^oi � qt^oiRSUQ���WRQ\i�MPf 3 ��^gS9.
d�TkfVfzbsMZTV^gi�Q :=v9Q\lPT X Q�i4MPSrvRlP^ 2 Q�lUQ��oTk^oiRS%TVi~SUvubgd\Q�`{^ol X Q�[ 243 MZORQ\SPQ�vubelZb X Q\MPQ�lPS\�RbgiJ[&bglPQ�iR^gM
MZORQ X SUQ�fYjoQ�S�SUQ�iRSUTkMPTkjoQ)MZ^?TkiR[RTkj�Tk[RWubgf�iRQ\WJMZlUTViR^ X bgSUSPQ�S �}� b X * L�m � TkSnSUQ�iRSUTkMZTYjoQ�MP^&b~SPQ\d0.
MZTk^oi���iR^���i�bgS�MPORQ * bglU�oQ ��T :JTkiR�~LniR�ofkQ,SP^gfVWJMPTV^oi]MZ^~MPORQ �=^gfzbgl�mnQ�W=MZlPTkiR^?�#lU^ 2 fVQ X ��TYMZO
+ ���� � ��� � � + ��� , , 	 + ��� � � � � �

� ��� � � � � ; = , ! �rbgO 	 � # � (�OJQ�lZbeiR�oQ�^e`�vubglZb X Q MZQ�lUStbed�d�Q\SPSUT 2 fkQ�MZ^
� b X * L�m � X b 3~2 Q�d�bgfVd\WRfzbeMPQ�[?WJSPTViJ�,MZORQ�lPQ'bed\MZ^gl 2 bgSUQ�fVTkiRQ�SrbgiR[?iRQ\WJMZlUTViR^ Q\iRQ�lU�oTVQ\St`{lP^ X
��� � , �7��Q �ITki��#��WRbeMZTk^oi � � = � 7 TV�gWRlPQ � � � SUOR^���Sab~vRfV^eM�^g` jebglPTk^oWRSn^oSPd\TVfVfVbeMZTk^oi]lPQ��gTV^oiRS\�
TViRd\fVWR[JTViR��MPOubeM�MZ^ ��ORTkd O � b X�* L�m � TkS�SPQ�iJSPTkMPTkjgQ)beiR[]MPORQ * ��L �

� b X�* L�m � ^ 2 SPQ�lpjoQ\S MPORQ�TVi4joQ\lPSPQ 2 Q\M b�[RQ\d'b 3 vRlU^=d\Q�SPS ��� 
 	 � � 
 � 	]TVi TYMZS#SPQ�bglPd O�`{^ol
MZORQ\SPQ�^gSPd�TkfVfVbeMZTk^oiRS � (r�%^ fVTV�gO�M SUTV�oiubefVS d�^ X Qn`{lU^ X MZORTkS%lUQ'bgd MZTV^gi;�=^giRQ�vRlU^ X v=MrbgiJ[?^oiRQn[RQ0.
fzb 3 Q\[;�oQ\iub 2 fkTViR�nbgi�bed�d�WJlZbeMPQrSPQ\vubglZbsMZTV^gi,^g`ulUQ'bgf�iRQ\WJMZlUTViR^nQ\joQ\i4MZS�`{lP^ X ^gMZORQ\l 2 bed ���glP^oWRiJ[RS �
� WRlPTkiR��MZOJQ�v9^oSUTkMPlP^oi 4 S�MZlPb'joQ�fRMPORlP^gWR�oO MZORQ�SUd�Tki�MPTVfkfzbeMP^olxTYM#Q0:=d\TkMZQ\S X ^ofkQ�d\WRfVQ\S���ORTVd O lPbg[RTzbsMZQ
fVTk�oO4MtTki�MP^)MPORQ�vROR^eMZ^gMPW 2 Q\Sr^g` MPORQ  � � (�ORQ�vRlU^ X v=MtSUTV�oiubef9TkSt^ 2 SUQ�lpjoQ�[&��ORQ\i&MZORQnv9^oSUTkMPlP^oi
bgiRiRTkORTVfVbeMZQ\S ^oi bgi Q\fVQ\d\MZlU^oi vRlU^=[JWRd�TkiR�yM �%^ X ^glPQ]�4b X�X b lZb 3 S �  i"MZ^gMZbgfK�tMPORQ�Q\iRQ�lU� 3
d�^ofkfVQ\d\MZQ\[ 243 MZOJQ�� � (�Sn��TkfVf 2 Q � � �4� ��Q ��� vRfVWRS�MZOJQ)TkiRTkMPTzbgf9v9^oSUTkMPlP^oi]Q�iRQ\lP� 3g� 1 ORQ�i�MZORQ
iRQ�W=MZlP^gi d'bgv=MZWRlUQ�S�^gi b vRlP^gMP^oi;� b_[JQ�WJMPQ�lP^gi TVS�vRlP^�[RWRd\Q�[�bgfV^oiJ����TYMZO b � � � ��Q � �4b X_X b
lZb 3 bgS�MPORQ [RQ�fVb 3 Q�[ySPTk�oiubgf � 7 lP^ X MZORQ\SPQ SPTk�oiubgfkS�MZOJQ�Q\iRQ�lU� 3 ^g` MZORQ bei�MPTViRQ\WJMZlUTViR^7d�bgi 2 Q
lPQ\d�^oiRSpMZlUWRd\MPQ�[~��TYMZO�bafk^��tQ\l 2 ^oWRiJ[_^g` � � �a��Q � � � WJlPTViJ��[ubeM babgiubef 3 SPTkS��4d�W=MZS bglPQ X bg[RQ�^oi
MZORQ,�4b X�X b Q�iRQ\lP�oTkQ�S�beM ��� ��� � � � � � ��Q �IbgiR[ ��� � � � �N� � ;?��Q � `{^olnMPORQ,vJlP^ X vJM
bgiR[][RQ�fVb 3 Q�[]SPTk�oiubgfA�=MPORQ}fzbeMPQ�l 2 Q�TViJ��d\WJM�^oi&MZT X Q\S = =o� � S�be` MPQ�l�MZORQ}vRlU^ X vJM�Q\jgQ�i4M �

(�OR^gWR�oO�TVi4joQ\lPSPQ 2 Q M b}[RQ�d�b 3 TVS [RTVSpMZTkiR�oWRTkSPOub 2 fVQg�eMZORQ�SPd\TVi4MZTkfVfVbeMZTk^oi�^g` MZORQ�v ^oSPTYMZlP^gi�TkS iR^gM
b�WRiJTV��WRQ�vRlP^�d�Q\SPS � Lni 3 d OubelP�oQ\[ vubglpMZTVd\fVQ Tki�MPORQ  � ��TVfVf#SUd�Tki�MPTVfkfzbeMPQg��bgiR[ X b 3 vRlU^=[JWRd�Q
X WRd O X ^olUQ}fVTV�gO�M�MPOubgi]MZORQav9^gSPTkMPlP^oi7^g`�TVi4MZQ\lPQ\SUM � LrM � b X�* L�m � �RMPORlP^gWR�oO]�o^oTViJ� X WR^oiRS
`{^ol TViRSpM bgiRd\Qg�=bglPQ�d'bevub 2 fkQn^g`;SZbeMPWRlZbeMPTViR�}MZOJQ  � bgiJ[ 2 fkTViR[RTkiR�}TkM `{^ol SPQ joQ�lPbgf X TVd\lP^oSUQ�d\^oiR[RS
MZ^]^gMZOJQ�lalPQ'bed\MZTk^oiRS ��7 WRlUMPORQ�l X ^olUQg� SPvubefVfzbsMZTV^gi�iRQ�WJMPlP^oiJS,vRlU^=[RWJd�Q�[ 2�3 MPORQ�SUQ_`cbgSpM X WR^oiRS
d'bgi MPORQ�l X befVT��\Q)Tki�MZOJQ  � bgiR[�SUW 2 SPQ\��WRQ�i4MZf 3 d'bevJMZWRlUQg�;vJlP^�[RWRd�TkiR�&bgi�Q\lPlU^oiRQ�^gWRS�[RQ\fzb 3 Q\[

;



7 TV�gWRlPQ � � � � $ SPd�TkfVfVbeMZTk^oi�`{lU^ X ���7� � 
 bgS ���� j=S � ����� � + ��� ,�SPOR^���TViJ�7MPORQ SPQ\iRSPTYMZTYj=TYMZTkQ�S�^g`
SPQ joQ�lPbgf�Q0:=v Q�lPT X Q\i4MZS�TViRd\fVWR[RTkiR� � b X�* L�m � bgiJ[ * ��L MZ^ MPORQ}SP^ofVbgl�iRQ�W=MZlPTkiR^�bgiR^ X bgf 3o�

�



SPTk�oiubgf �  M}TVS�MPORQ lPQ\SPv ^oiRSUT 2 TkfVTkM 3 ^g` MZORQ $�� MZ^&M be� X WR^oiRS}Q\i�MPQ�lUTViR� � b X�* L�m � MZ^7ORQ\fVv
lPQ\[RWRd�Q}MZOJQ�SPQ 2 bgd ���olU^oWRiR[JS �

�
	�� ���������
	������������� ��� �]���'��

(�ORQ $�� lUQ�fVTkQ�S ^oi byvRORQ\iR^ X Q�iR^gi ��iR^���i bgS �qtQ�lUQ�iR�e^Gj"lZbe[RTzbeMPTV^oi MP^y[RQ MZQ\d\M X WR^oiRS
beM � b X * L�m � � �qtQ�lPQ\iR�g^�j lZbg[RTVbeMZTk^oi �rbeS?^olPTk�oTViRbgfVf 3 ^ 2 SPQ�lpjoQ\[ bgS?b 2 fVWRTkSPO/��ORTkMPQ�fVTk�oO4M
Q X TkMUMZQ�[ Tki �rbsMZQ�l SUORTVQ\fV[RTkiR� i�WRd\fVQ'bel lPQ'bed\MZ^glPS�� 2 W=M �rbgS fVbeMZQ\l�[RQ X ^oiJSUMZlPbeMZQ\[ bgS b X ^glPQ
�oQ�iJQ�lZbef�Q�fkQ�d\MPlP^ X bg�oiJQ\MZTkd�TVi4MPQ�lZbed\MZTk^oi � ��WRd O�fVTV�eQ�SPd\TVi4MZTkfVfVbeMZTk^oi;� �qtQ�lPQ\iR�g^�j lPbg[RTzbsMZTV^gi TVS}b
vRlP^�d�Q\SPSrMPOubeM�bgi 3 d OubglU�oQ�[7vubglpMZTkd�fVQ X b 3 WRiR[JQ�lP�g^R� 2 WJMtMZORQ\SPQ�vubglpMZTkd�fVQ\S X WJSUMrMPlZb'joQ\fE`cbgSUMPQ�l
MZOubei7MPORQ}vROubgSUQ�joQ�fk^=d\TkM 3 ^g`�fkTV�oO4M�Tki?MZORQ\TVl�vRlU^ovubg�obeMZTk^oi X Q�[RTkW X�� qt^oiRd�Q\vJMZWRbgfVf 3 ^oiRQ X b 3
lPQ\�4bglP[ MZOJQ�vJlP^�d�Q�SUStTki X WRd O_MPORQ�SZb X Q��rb 3 bgS MZORQ��tbg�gQn^g`Eb 2 ^4beM lUQ�SPWJfkMZS `{lP^ X TkM X ^�j=TkiR�
`cbgSUMPQ�l MZORbgi)MPORQ vRlP^ovRbg�4beMPTV^oi}SPv Q�Q\[,^g`=�rb'jgQ�S�^giaMPORQ �tbeMPQ�l54 S SPWRlp`cbgd�Q �  i,^gWRl�d'bgSUQ%OR^��%Q\jgQ�l��
MZORQ}Q �EQ\d\M�TVS X ^oSUM�vRlU^oiR^oWJiRd�Q\[�Tki][JTVQ�fkQ�d MZlPTkd X Q�[RTVb �

 `�^giRQ~d\^oiRSPTk[RQ�lUS b�vRbglUMPTVd�fkQ vubgSPSUTViR��MZORlU^oWR�oO b][RTVQ\fVQ\d\MZlUTVd�beM,SPfV^�� SUv9Q\Q�[RS + d�^ X vubglUQ�[
MZ^ MPORQ SPv Q�Q\[�^e`)fkTV�oO4M_TVi MPOubeM X Q�[JTVW X , MPORQ�beMP^ X S~^g`�MZORQ�SUWRlPlU^oWRiR[JTViR� X beMZQ\lPTVbgf�bglPQ
lPQ�bg[RTVf 3 v ^ofzbelPT��\Q�[ �  i `cbgd M'� 2 Q\d'bgWRSUQ�MPORQ vubglpMZTVd\fVQ TkS X ^�j�TViR�7SPfk^���f 3 �;MPORQ�[RTVSpMZlPT 2 WJMPTV^oi�^g`
v9^gfzbglUT��'bsMZTV^gi�TVS SUvRORQ�lUTVd�bgfVf 3 S 3�X�X Q MZlUTVd bgiR[}MZORQ d\^olPlUQ�SPv ^oiR[JTViR��|uQ�fk[RSxbeM�[RTVSpM bgiJd�Q�S�`cbgl `{lP^ X
MZORQ�v ^ofzbglUT���beMZTk^oi TVi4MPQ�lZbed\M)[RQ�SpMZlPWJd\MZTYjoQ\f 3o�  `�TViRSpMZQ�bg[yMPORQ_vRbglUMPTVd�fkQ TVS X ^Gj�TkiR�]`cbeSUMZQ\l�MZOubgi
MZORQ�vJOubgSPQrjgQ�fk^=d\TkM 3 ^e`9fkTV�oO4M�TVi,MPORQ X Q\[RTVW X �gMPORQ�[RTkSUMZ^glUMZTk^oi,^e`9MPORQ�vubglpMZTVd\fVQ 4 S |uQ�fk[�[J^=Q\S#iR^gM
Q�iub 2 fVQabeMP^ X SrbgORQ'be[�^g` MZOJQ)vubelUMZTkd�fkQ�MZ^ 2 Q�d�^ X Q}v ^ofzbglUT��\Q�[ � LrMP^ X S 2 Q\ORTViR[7MZOJQ}MPlZbgd �?bglPQ
SUMPTVfVf v ^ofzbglUT��\Q�[~��TYMZO7b �\T X WJMPOubgf S 3�X�X Q MZl 3 � 2 W=M�MZORQ��oQ\iRQ�lPbgfESUvRORQ\lPTVd�bgf;S 3=X�X Q\MZl 3 TkSt�o^oiJQ �
1 TkMPOR^oWJM MZOJTVS S 3�X_X Q\MPl 3 MPORQ�Q\fVQ�d MZlUTVd�[RTVv ^ofkQr|uQ�fk[~^g`;MPORQ�v9^ofVbglPT ��Q\[_bsMZ^ X S%TkS vRlPQ\SPQ�i4M�Q joQ\i
beM�fVbglP�oQ)[RTVSpM bgiJd�Q�S\��bgiR[ MPORQ lZbgvJTV[ d OubeiR�oQ TVi MPORTVS�[RTVv ^ofVQ)bgS�MPORQ�vubglpMZTkd�fVQ)vubgSUSPQ�S}d\lPQ'bsMZQ�S
S X bgfVf �rb'jgQ�fVQ M�Q X TVSPSUTV^oiJS � (�ORQ\lPQ7TVS�bgi beiR�ofVQ~d'bgfkfVQ�[ MPORQ �qtQ�lUQ�iR�e^�j beiR�ofVQ?beM ��ORTVd O"bgfkf
^g`tMPORQ�SUQ��tb'joQ\fVQ\MPS�bglUQ TVi�vROubgSUQ���TYMZO�^oiRQ�bgiR^gMPORQ�l)bgiR[�d�lUQ'beMPQ�MPORQ ^ 2 SUQ�lUjgQ�[ �tb'joQ\`{lU^oi4M �
�tQ�d�bgWRSUQ,MZORQa[RTkv9^ofkQ�SUMPTVfVf v ^oSUSPQ�SUSPQ\S}b ��T X WJMZORbgf S 3�X�X Q MZl 3 MPORQ}�rb'joQ `{lP^oi4M���TkfVf 2 Q)d\^oiRTkd'bgfA�
bgiR[7MZORQ}ORTk�oO&`{lPQ\��WJQ�iRd 3 ^g`�[JTVv ^ofVQ�^gSPd�TkfVfVbeMZTk^oi~�oTYjoQ\S�MPORQ��rb'jgQ\`{lP^gi�M�TkMPS 2 fVWRTkSPO7O�WRQ �

	



��Q�^ X Q\MPlPTkd'bgfkf 3 �4MPORQ �qtQ�lPQ\iR�g^�j�bgiR�ofkQ�d'bei 2 Q}d�^ X vRWJMPQ�[7MZORlU^oWR�oO�b SUMZlPbgTV�gO�MU`{^olU�tbglU[�bel9.
�oW X Q�i4M � � Q\iR^gMPQ�MZORQ�joQ\fV^�d�TYM 3 ^g`x^oWRltvubglUMPTVd\fVQ7#�TVi&WRiJTkMZS�^e`xMPORQ�SPv Q�Q\[�^g` fkTV�oO4M �G�RSP^ MPOubeM
TVi b?MZT X Q$��TYM�MZlPb�jgQ�fkS)b&[RTkSUMZbgiRd�Q<# �&� � � WRlUTViR�~MPORQ SZb X Q TVi4MPQ�lUjebgf�b?�rb'joQ\fVQ M,Q X TYMPMZQ\[ beM
MZT X Q ��Q�lU^���TVfkf ORb�jgQ�MZlZb'jgQ�fVfkQ�[ 8

�
� �=��ORQ\lPQ � TkS%MZOJQ�TViR[JQ0:~^g` lPQ\`{lPbgd\MPTV^oi~^g` MZORQ�SUWRlPlU^oWRiR[JTViR�

X Q\[RTVW X�� ��TViRd\Q #�� 8
�
MPORQ�M �%^&[RTVSpM bgiRd\Q�S�`{^ol X M �%^&fVQ\�oS�^g`%b~lUTV�oO4MnMZlPTVbgiR�ofkQ)SUW 2 MPQ�iR[RQ\[

243 MZORQ �qtQ�lUQ�iR�e^�j�beiR�ofVQ � 8 � (�OJTVS�T X vRfVTkQ�S MZOubeM + SPQ\Q 7 Tk�oWRlUQ � � � , �
d�^gS + � 8 , 	 �

# � � + � � ; ,

7 ^ol�MPORQ��rbsMZQ�l ^g` MZORQ $�� b�`{Q � v ^oTVi4MZS belPQ�TVi ^olU[RQ�l � 7 TklPSUM���bgS�#�TkiRd�lUQ'bgSUQ�S�� � 8 TViRd\lPQ'beSPQ�S
WRv�MZ^7b X b :=T X W X beiR�ofVQ)^g` � � � � [RQ��glPQ�Q\S}�oTkjgQ�i 243 MZOJQ�fVT X TYM�beS # bgvJvRlP^4bed ORQ�S � Tki MZORQ
Q���WubeMPTV^oi b 2 ^GjgQ � �=T X TkfzbglUf 3 ^oiRQ_d'bgiyd'bgfkd�WRfVbeMZQ MZOJQ X TViRT X W X ��TkiRQ\MPTVd�Q�iRQ\lP� 3 b�vRbglUMPTVd�fkQ
iRQ�Q\[RS�Tki�^olU[RQ�l�MZ^?Q X TYM �qtQ�lPQ\iR�g^�j�lZbg[RTVbeMZTk^oi7TVi]�rbeMPQ�l\� #�� ..

� ���
��OJTVd O�`{^ol X WR^giRS�d\^olPlUQ0.

SPv ^oiR[RS�MP^�bgi�Q\iRQ�lU� 3 ^e` b 2 ^gWJM ������Q � � LrM � b X�* L�m � MPORQ�b'joQ\lZbg�gQ X WR^oi Q\iRQ�lU� 3 TVS�iJQ'bgl
�o�g� �}Q ����lP^gWR�oORf 3 `{^oWRla^olP[JQ�lPSa^g` X bg�oiJTkMZWJ[RQ b 2 ^GjgQ_MPORTVS}MZORlUQ�SUOR^ofV[ySP^]�tQ���TVfVf�WRSPQ�MZORQ
X b :JT X W X � 8 TVi_^oWRlrWJv9d\^ X TkiR�,d\^ X vRWJM bsMZTV^giRS ��7 TViubefVf 3 �4MZORQ�b 2 ^�joQ�[RQ�lUTkjebeMZTk^oi~lUQ�fkTVQ�S ^oi7b
d�^oiJSUM bei�MavRlU^ovubg�obeMZTk^oi SPv Q�Q\[�`{^gl�MZORQ vubelUMZTkd�fkQg�E��ORTkd O TVS�TVi��gQ�iRQ\lZbgf#b&�o^�^�[ bgSPSUW X v=MZTV^gi;�
2 WJM�TVS�Q joQ\i 2 Q\MPMPQ�l�`{^ol � b X�* L�m � 4 S�Q�iJQ�lP�gQ\MZTkd X WR^oiRS �

7 TV�gWRlPQ � � � � �qtQ�lUQ�iR�e^�j?lZbe[RTzbeMPTV^oi�TVS%Q X TkMUMZQ�[ 243 b X WR^oi&bsMrv ^oTVi4M��;�=��ORTkd O~MZlPb'joQ�fkStMZ^ ��TVi
b}MPT X Q �&�"! ��� (�OJQ X WJ^oi MZlZb'jgQ�fVS%b�[RTVSpM bgiJd�Q # � �xMZ^}v9^gTVi4M�' � LrMtv ^oTVi4MPS bgfV^oiJ� )+ , lPbg[RTVbeMZTk^oi
��TVfkf 2 QaQ X TYMPMPQ�[&��TkMPO7MPORQ}SZb X Q}bgiR�gfVQ � �R`{^gl X TViR� b �tb�jgQ\`{lU^oi4M�bgfk^oiR� ), � �
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��^gi�MPQ7qrbglUfV^ d�bgfVd\WRfzbeMPTV^oiJS,Oub'joQ 2 Q�Q\i/TViRSpMZlPW X Q\i�MZbgf MZ^ b fzbelP�oQ_Q0:�MZQ\i�M Tki [ubeMZb bgiubgf .
3 SPTVS?beM � b X�* L�m � �#vRbglUMPTVd�WJfzbglUf 3 Tki WRiR[RQ\lPSpM bgiR[JTViR� [ubsM byd\^ X TViR��`{lP^ X MZOJQ TViRiJQ�l�[RQ0.
MZQ\d\MZ^gl � wn^��%Q\jgQ�l?lUQ�d�Q\i4M?vRlU^ 2 fVQ X S ��TYMZO"`cbeTVfVTkiR��vROR^eMZ^gMPW 2 Q\S��r��WRQ\SUMPTV^oiRS~b 2 ^oWJM X WR^oiJTVd
2 bgd ���olU^oWRiR[RSrbgiR[�TVi4MZQ\lPQ�SpMrTki_SUWRvRv ^olUMPTViR�}MZORQnTViRiJQ�l [RQ\MPQ�d MZ^ol64 S X WR^oi�|RMPMPQ�l ��TkMZO�MZlPbgd ��TViR�
`{lP^ X MPORQ $�� + MP^ 2 Qt[RTkSPd�WJSPSPQ\[ TVi qtOubevJMZQ\l � , ORbgS�vRW=M X ^glPQ Q X vROubgSUTVS�^gi $�� SPT X WRfzbeMPTV^oiJS
MZORlU^oWR�oOJ^oWJM�MZOJQad\^ofVfVb 2 ^olZbeMPTV^oi �

 i&m�^�joQ X,2 Q\lr^g` �g�o� �o� 2 Q\`{^glPQ � b X�* L�m � �tQ\i4M�TVi4MZ^a`{WRfVf ^ov Q�lZbsMZTV^gi;� ��� iR^oi=`{WRiRd\MPTV^oiRbgf
vROR^gMP^gMZW 2 Q\S Tki�MZORQ $ WJMPQ�l � Q\MPQ�d\MP^ol��%Q�lPQ�[RTkSPd�^�jgQ�lPQ\[ � �=Q joQ�lPbgf�Oubg[ ORTk�oO jo^ofYM bg�oQtvRlP^ 2 fVQ X S
be` MZQ\l 2 Q�TkiR�,SUW 2RX Q�lU�oQ�[&Tki_MZOJQ $�� �tbeMZQ\l��JlUQ�SUWRfkMPTViR�aTVi_iR^R��^oltSUvRWRlPTk^oWRS%SPTV�giubgfVS � h�iJ`{^olUMPW .
iubeMPQ�f 3 �RMZORQai�W X�2 Q�l�^g`��%�)(�Sn��ORTkd O�Oube[]`cbgTkfVQ\[]WJiR[RQ�l�MZOJQ�SPQad�^giR[RTkMPTV^oiJS�[RTV[]iR^gM�lPQ X beTVi
d�^oiJSUM bei�M � � Q�v Q'beMPQ�[Rf 3 MZW 2 Q�S}�tQ\lPQ_[RQ'bgd MZTYjgbsMZQ�[ 2 bgSUQ�[ ^gi b 2 iJ^ol X bgfVf 3 OJTV�oO�[ubeMZb]lPbeMZQ\S��
bgiR[ 243 7 Q 2 lUWubgl 3 ^g` �g�o� � MPORQ�MZ^gMZbgfEi�W X,2 Q\l�^e`xMPW 2 Q\Sr�rbeS�[J^G��i � ;�� .%b d�^oiRSUTVSpMZQ�i4M�fV^gSPS
lZbeMPQ�^g` b 2 ^gWJM � � ��MPW 2 Q\Stv Q�l X ^oi4MZO � �xQ\lPOubgvJS X ^glPQ�befzbgl X TkiR�of 3 �oTVi4MPQ�lPiRbgfu�t^olU�~bsM (�h�m *
TViR[JTVd'bsMZQ�[_MZOubeM�MPORQ�lUQ��rbeS�iR^ d�^oiJSPTVSpMZQ\i�M�SUd ORQ X Q}^g`�MZW 2 Q�[RQ\d'b 3o� ( W 2 Q\Sr`cbgTVfkQ�[?Tki?Q'bed O�lUQ0.
�oTV^gi;�uSP^ X Q\MPT X Q�S�iRQ�bgln^gl�`cbgl�`{lU^ X vRlUQ\j�TV^oWJSPf 3 [JQ'bgd MZTkjebeMPQ�[]MZW 2 Q�S � m�beMPWRlZbgfkf 3 �RMZORTkS�lPbgTVSUQ�S
MZORQa��WRQ�SpMZTk^oi�^g`�OR^�� X bei 3 MPW 2 Q�S�d'bgi]`cbgTVf 2 Q\`{^olUQaMPORQ $}� TVS�iR^_fV^oiR�gQ�l�WRSUQ\`{WRf � �}fk^ 2 bgfkf 3
TkMnOubgS 2 Q�Q\i�[RQ X ^oiRSpMZlPbeMZQ\[ MZORlU^oWR�oO �]^oi4MZQ qrbglUfV^_SPT X WRfzbeMPTV^oiJS�MPOubeM�b X WR^oi�M bg�o�gTViR�_Q\` .
|ud�TkQ�iRd 3 beMnMPORQ 	���� MZORlUQ�SUOR^ofV[�d'bgi 2 Q)bgd ORTVQ joQ\[�TVi�MPORQaQ\joQ\i4M}^g` � = � [RQ�bgd\MPTkjebeMZQ\[�MZW 2 Q\S��
��TkMPO�MZORQ,lPQ X bgTkiRTViR� =o� � � (�S�[RTYj�TV[RQ\[�Q\joQ\iRf 3 b X ^oiR�~MPORQ $�� lPQ\�oTV^giRS ! ��Q�S � � # �  i MZORQ



vRlPQ\SPQ\i�M 2 ^=[ 3 ^g`��t^olU���%�%Q7�%^oWRfk[/fVTV�eQ?Q0:�MPQ�iR[ MZORTkS SUMZWJ[ 3 MZ^ TkiRd�fkWR[RQ&lPQ\�oTV^giubgf%MZbg�o�oTkiR�
Q6&�d�TkQ�iRd\TVQ\S��r`{^ol [RTklPQ�d M�d�^ X vubglUTVSP^gi ��TYMZO SUMZWJ[RTVQ\S_v Q�lp`{^ol X Q�["^oi bed\MZWRbgf�[ubeM b � 7 ^ol ^oWRl
vRWRlUv9^oSUQ�S��%Q�d\^oiRd�Q\i4MZlZbsMZQ�^oi��a�#L�m ( � �9b 7 ^olUMPlZbgi 2 bgSPQ\[ ��^oi4MPQ qrbglPfk^~vRlU^o�olPb X ��ORTVd O
MZOR^gWR�oO]^ofV[RQ\l��uTkS X ^olUQalUQ�fkTzb 2 fkQ�bgiR[�Q6&�d�TkQ�i4MnTVi7^oWRlnbgvRvRfkTVd�beMZTk^oiRS���MZOubei�TkMPS X ^oSpM�d�WRlUlPQ\i�M
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�}�#L�m ( + �}� ^ X Q MZl 3 L�mn[ (xlPbgd ��TViR� ,�TVSab]SP^g` M �tbglPQ_vubgd �sbg�oQ MZORbeM)�tbgS)[RQ\jgQ�fV^gv9Q\[ beM
qr� � m�`{^gl%MZOJQ�Q0:=vRlUQ�SPS�vRWJlPv ^oSPQ�^e` X ^�[RQ�fkTViR�}MZOJQ�TVi4MZQ\lZbgd MZTk^oi~^g`�vRbglUMPTVd�fkQ�S ��TkMZO~[RQ\MPQ�d\MP^olPS
TVi ORTk�oOyQ\iRQ�lU� 3 vRO 3 SPTkd�S,Q :=v9Q\lPT X Q�i4MPS � Lnd�d\^olP[RTkiR�of 3 � MZORQ�SP^e` M �rbglUQ_d\^ X Q�S���TkMPO b7lP^ 2 WRSUM
vubgd �sbg�oQ ^e`%vRbglUMPTVd�fkQ,[RQ |uiRTYMZTV^giRS�� X beMZQ\lPTVbgf�vRlP^ov Q�lpMZTkQ�S���beiR[�vRO 3 SPTVd\S)vJlP^�d�Q�SUSPQ\S}��OJTVd O d'bgi
bgd�d\^ X�X ^�[ubeMPQ X bgi 3 M 3 v9Q\S�^g`�[RQ\MPQ�d\MP^ol � ( ^?vRlU^Gj�Tk[RQaMPORTVS�M 3 v9Q)^g` �uQ :=T 2 TkfVTkM 3 �RMZORQad�^�[RQ)TVS
iR^gM,TkMZSUQ�fY`�b�SpM bgiR[ bgfV^oiJQ_Q\i�MPTkM 3g�  iRSpMZQ�bg[;��MZOJQ~WRSUQ�l�vRlU^�j=Tk[RQ�S,b�SPQ\lPTkQ�S,^e`�lP^oW=MZTViJQ�S,SUv9Q\d0.
Tk` 3 TViJ�ybefVfr[RQ M bgTkfVS ^g`�b�vubglUMPTVd\WRfzbgl Q :=v9Q\lPT X Q�i4M MZ^ MZOJQ �}�#L�m ( �gQ\lPiRQ\f � (�OJQ��oQ\^ X Q MZl 3
bgiR[ X beMZQ\lPTVbgf9d\^ X v9^oSUTkMPTV^oi_^g`�MZORQ�[RQ MZQ\d\MZ^gl��ubgSr�%Q�fkf;bgSrMPORQ�TkiR[RTkj�Tk[RWubgf SPQ\iRSPTYMZTkjgQ�Q�fkQ X Q�i4MZS
+ vROJ^gMZ^ X WRfkMPTVvRfkTVQ�lUS���d'befV^olUT X Q\MZQ\lPS\�=Q MZd � , bgiR[&MZORQ\TVlrlUQ�SUv9^oiJSPQ�S�MZ^ [RT �EQ\lPQ\i�M�vRbglUMPTVd�fkQ�S�belPQ}bgfkf
[RQ\|RiRQ�[~MPORlP^gWR�oO MZORQ\SPQ�lU^oWJMPTViRQ\S � (�ORQ�lPQ\SPv ^oiRSUT 2 TkfVTkM 3 ^g`EMPORQ��gQ\lPiRQ\fEbeM lUWRi4MZT X Q�TVS#MZ^avRlU^ov .
bg�4beMPQ)vRbglUMPTVd�fkQ�S�MZOJlP^oWR�gO�MZOJQ)[RQ MZQ\d\MZ^gl�� vubgSPSUTViR�_��TViRQ X beMPTVd}bgiJ[�ORTYM�TkiJ`{^ol X beMPTV^oi 2 Q\M �%Q�Q\i
WRSPQ\ln`{WRiJd\MZTk^oiRS�MZ^_SPT X WRfzbeMPQ�MZORQa[ubeMZb�MZbg��TViR��vRlP^�d�Q\SPS � �}�#L�m ( TVS�Q0:�MZlUQ X Q�f 3 d\^oi4joQ\iRTVQ\i�M
`{^ol�MZOJQ]vJO 3 SUTVd�TkSUM�TVi/vRlU^�j=Tk[RTViJ�ybed�d�Q\SPS MZ^ vubglpMZTkd�fVQ&TkiJ`{^ol X beMPTV^oi bgiR[ Q\jgQ�i"j�TkSPWubgfkT���beMZTk^oi
lP^oW=MZTViJQ�Sr`{^olrvRbglUMPTVd�fkQ�S MZlZb'jgQ�lPSUTViR� MZOJQ�[RQ\MPQ�d\MP^olr��ORTkd O�belPQ�iR^gMr�oQ�iRQ\lZbgfkf 3 b'jgbeTVfzb 2 fVQ�[RWRlUTViR�
b�lUQ'bgf�Q :=v9Q\lPT X Q�i4M �  i MZORTkS�joQ\TVi;� MZORQ]vRlP^g�olZb X�X Q�l X WJSUM 2 Q7d�bglPQ `{WRfrMZ^ybgvRvRlU^ovRlUTzbeMPQ�f 3
SPT X WRfzbsMZQ�MPORQ}[RQ\MPQ�d\MP^ol54 S�lPQ�SUv9^giRSPQ}MZ^ �oTYjoQ X Q�bgiRTkiR�g`{WRf9lPQ�SUWRfkMPS �

�xbglZb X Q\MPQ�lUS�lUQ�fkQ\jebgi4M�MZ^ MZOJQ)beiubgf 3 SUTVS�^g`�bgd\MPWubgf � b X�* L�m � $�� [ubeM b d�bgi 2 Q}SPW X�X b .
lPT ��Q�[�bgS�`{^ofVfk^���S � 2 3�5 6 TVS�b_i�W X�2 Q�l�MZORbeM�TVS�WRSPQ\[ Q�TYMZORQ\l�MP^_SUv9Q\d�TY` 3 MZORQ}MZ^gMZbgf i�W X�2 Q�l
^g`�vJOR^gMZ^eMZW 2 Q�S MZOubsM~Oub'jgQ�|ulUQ�[ Tki b lPQ\�oTV^gi;�%^gl_Tki/MPORQ]Q�i4MZTklPQ][RQ\MPQ�d\MP^ol � 7 ^gl�TkiRSUMZbgiRd\Qg�
MZORQ�d\WRlPlUQ�i4M�joQ MZ^ MZORlUQ�SUOR^ofV[JSr`{^ol X WR^gi]Q joQ\i�MPS�belPQ�lUQ��oTk^oiubgf 243�576 � + = � � �&= � ; , � (�OJQ�SPQ
MZORlUQ�SUOR^ofV[JS,Oub'joQ 2 Q\Q�i [JQ\MZQ\l X TViRQ\[ Q :Jv Q�lUT X Q�i4M befVf 3 MZ^�MPlPTk�o�oQ�l�MPORQ $�� bsM)MPORQ~Q :Jv Q�d MZQ\[
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X WR^oi]lZbsMZQg��beiR[�ORb�jgQ 2 Q�Q\i�d�^giJ|ul X Q�[7MZOJlP^oWR�gO�SUT X WRfVbeMZTk^oiRS ! ��Q\S � � # � 7 WRlpMZORQ\l��RMPORQaMPT X Q
b�vROR^gMP^gMZW 2 Q�TVSxMZlPTk�o�oQ\lPQ�[ lUQ�fVbeMZTYjoQrMZ^�MPORQ�Q\jgQ�i4M MZT X Q + M bg�eQ�i MZ^ 2 QrMZORQ�fVQ�bg[RTkiR��Q�[J�oQ�^g`�MZORQ
� � ("�tb'joQ\`{^gl X , beiR[�MPORQrMZ^eM bgfRd ORbglP�oQ�[RQ\v9^gSPTkMPQ�[�TVi�MPOubeM � � ( bglUQrM �t^a^gMPORQ�l#T X v ^olUMZbgi4M
vRTVQ\d�Q\S�^g`#TkiJ`{^ol X beMPTV^oi � � bgd O ^g`�MZORQ\SPQ,ORbgS�b�d�^oWRi4MPQ�lPvRbglUM�TVi�^gWRlnSUT X WJfzbeMPTV^oi]bgiR[]��TVfkf 2 Q
[RTVSUd�WRSUSPQ\[ bgS��%Q)vRlU^=d\Q�Q\[ �

 i�^gWRl�TkiRSUMZbgiRd�Q%^g` �}�#L�m (�� $�� SPT X � � b X * L�m � 4 S �oQ\^ X Q MZl 3 ORbgS 2 Q�Q\i SPv Q�d�TY|uQ�[ [J^G��i
MZ^ MZORQ�fzbgSpM_�%�)( � (�OJQ�Q�i4MPTVlPQ][RQ MZQ�d MZ^ol�TVS MZOJQ�i SUWRlPlU^oWRiR[JQ�[ 243 ^oiRQ X Q MZQ\l�^e`�lP^�d � MZ^
vRlP^�j�TV[JQ�b�SP^gWRlPd\Q�`{^ol lU^=d � . 2 ^olUi"SUvubgfVfVbeMZTk^oi iRQ\WJMZlU^oiRS MZ^ � b X * L�m � � L M 3 vRTVd�bgf X WR^oi
Q\jgQ�i4M�Tki MZORQ SPT X WRfVbeMZTk^oi SpM bglpMZS&��TkMPO MPORQ �oQ�iJQ�lZbsMZTV^gi ^g`�b X WJ^oi bgiR[ TkMZS~��TkiRQ X beMPTVd�S\�
SZb X vRfkQ�[�`{lU^ X MZORQ���iR^���i � b X TV^o�sb X WR^oi�[RTVSpMZlPT 2 WJMPTV^oi � (�OR^oWJ�oO�WRv4�rbelP[��o^oTkiR� X WR^oiRS
bglPQ~v9^oSUSPT 2 fVQ�MZORlU^oWR�oO X WR^oiRTkd~iRQ\WJMZlUTViR^ Tki4MZQ�lPbgd\MPTV^oiJS,TViyMZORQ?lU^=d ����MPORQ X b � ^olPTYM 3 ^g`�lPQ�bgf
X WR^oiJStbglUQn[J^G��iJ�o^oTViJ�,bgiJ[?bglUQ�MPORQn^giRf 3 ^giRQ�S%d�^oiRSUTV[RQ\lPQ\[~TVi�^oWRl SPT X WRfVbeMZTk^oiRS � (�ORQ X WR^oi
MZlPbgd � TVStSpM bglpMZQ\[?^oi~MPORQ�Q\[R�oQ�S%^g`�[RQ MZQ�d MZ^ol\�RbgiJ[?TkMPS MPlZbgd ��TViJ�,vRlU^=d\Q�Q�[JSrTVi_SUMZQ\vRSrd�bgfVd\WRfzbeMPQ�[
243 MPORQ �}� L�m (/�gQ\lPiRQ\f 2 bgSUQ�[ ^oi,vRO 3 SUTVd\S#vRlP^�d�Q\SPS#TVi4MPQ�lZbed\MZTk^oi,vJlP^ 2 b 2 TVfkTkMZTkQ�S�bgiJ[ [RTVSpM bgiRd\Q�S
MZ^ 2 ^oWRiR[ubel 3 SUWRlU`cbed�Q�TVi4MPQ�lZbed\MZTk^oiRS � LrM�MZORQ�Q\iR[�^e`xQ�bgd O]SUMZQ\v;� �}� L�m ( lPQ\d�^olU[RS�bgfVf9^g`�MZORQ
[ 3 iub X TVd�jebglUTzb 2 fkQ�S ^g`�MZOJQ MPlZbgd ���eTViRd\fVWR[RTkiR��bgi 3 �qtQ\lPQ�iJ�g^�j��eSPd\TVi4MZTkfVfzbsMZ^ol �oQ\iRQ�lPbeMZQ\[,vROJ^gMZ^oiJS��
bgiR[7vubgSUSPQ\S�MPORQ X MZ^ WRSUQ�l�lP^gWJMZTkiRQ������	��
� �  M�TkSrORQ�lUQ�MZOubsMrMZORQ�vJlP^o�olPb X�X Q\ltSPv Q�d\Tk|uQ\S�OR^��
MZORTkS)TkiJ`{^ol X beMPTV^oi�TkS}lPQ�d\^olP[JQ�[ bgS�4 [RbeM b � 4&LrMaMZORQ_Q�iR[y^g`������	��
� �xd�^oi4MZlU^of TVSavubgSUSPQ�[ 2 bgd �
MZ^�MZORQ �a�#L�m ( �gQ\lPiRQ\f�bgiR[ bgiR^gMPORQ�l_SUMZQ\v TVS M be�gQ�i � Lni Q\jgQ�i4M&Q�iJ[RS~��ORQ\i MZORQ X WR^oi
MZlPbgd �&OubgS�SUMPQ�vRv Q�[ TYMZS��tb 3 ^oW=M�^g`xMZORQalP^�d �7bgiRi�WRfkWRS � (�ORQ)�eQ�lUiRQ�f MZORQ\i�vubgSUSPQ\S�d�^gi�MPlP^of�^g`
Q0:=Q�d\WJMZTk^oiyMP^����������A�xb]WJSPQ�lalP^gWJMZTkiRQ�MZOubsM)ORbgS,bed�d�Q\SPS}MZ^7MZORQ�[ubeMZb&SUMZlUWRd\MPWRlPQ\S,d\lPQ'bsMZQ�[yTVi
�����	�
�"`{^ol)|uiRbgfVf 3 ��lPTkMPTViR��^oWJM�MPORQ?d\^ofVfkQ�d\MPQ�[ [RbeM b �  i $}� SUT X �xMPORQ?[ubeMZb�TVSa��lPTYMPMZQ\i bgS
bgi&m (�h�� * ���Rb)ORTkSUMZ^g�olZb X�X TViR�}[ubeMZb,SUMPlPWRd MZWRlUQ�WRSUQ�[ 243 MPORQ�bgiRbgf 3 SPTkStbevRvRfVTkd'beMPTV^oi_�9L 1 �
(�ORQ�m (�h�� * � d�^oi4MZbgTViRS TVi=`{^ol X beMZTk^oi�^oi�MZlPbgd � ��TViRQ X beMPTVd\S���bgS �tQ\fVf bgS%m��Jh�� jebgfkWRQ�S bgiR[
� � ( |RlPTViJ�)MZT X Q\S%`{^ol%Q'bgd O&Q joQ\i�M�Tki&bgi?Q :JQ\d�WJMPTV^oi&^e` $}� SUT X]��1 Q���TVfkf�WRSPQ������	��
� �����������
+ b SPW 2 lP^oW=MZTViJQa^e`���������� , �9beiR[]MPORQ}lPQ\SPWRfYMZTViJ� m (�h�� * � MZ^ X bg�gQ}^oWJl�d'bgfkd�WRfVbeMZTk^oiRS �

� �



� 	 � � 	 ����+ � ���

 i]^olP[JQ�l�MZ^�d'bgfkd�WRfVbeMZQnMZORQaQ6&�d�TkQ�iRd 3 ^g`�MPORQ}^oWJMPQ�l�[RQ\MPQ�d MZ^ol + ��� ,%�%Q)iRQ\Q�[]MZ^���iJ^G� MZORQ
i�W X�2 Q�l�^e` X WR^oiJS 2 �� MZlPb�jgQ�lUSPTViJ��Q'bgd O $�� lUQ��oTk^oi����eMPORQtd\^olPlUQ�SUv9^oiJ[RTViR��lPQ��gTV^oiubef=m��Jh��	�'�
bgiR[7MZORQ}lUQ��oTk^oi 4 SrMZlPTk�o�oQ\ltMZORlUQ�SUOR^ofV[	
 � � (�ORQad'befVd�WJfzbeMPTV^oi?TkS�SUMPlZbgTk�oO4MP`{^olp�rbglU[;�

� � 	�� ��2 �� � + � � � ,

��ORQ�lUQ � �� TVS�MZOJQ�i�W X,2 Q\l�^g` X WR^oiRS}TVi b&lUQ��oTk^oi�?SPWJd OyMZORbeM 243�576 � � 
�� �  i MPlPWJMPO;�
MZORQ\lPQ,bglPQ}M �t^?M 3 v Q�Sn^g`#Q6&�d\TVQ�iJd�TVQ\S � (�ORQ)|RlPSUM�TVSnb_�oQ\iRQ�lPbgf Q6&�d�TkQ�iRd 3 d�bgfVd\WRfzbsMZTV^gi;�R��ORTVd O
WRSPQ\S MPORQ�TVi4MPQ�lPiRbgfuvubglPb X Q MZQ\lPS#^g` �a�#L�m (/MZ^abgSPSUTV�oi�b�M be�}MP^}Q'bgd O X WR^oi vubeSPSPTkiR��MZORlU^oWR�oO
Q'bgd O $�� SPQ\d\MPTV^oi � (�ORTVSaTVS�iJ^gM,v ^oSUSPT 2 fVQ TVi�lPQ�bgfVTYM 3 � bgiR[�SP^�d�^olUlPQ\SPv ^oiR[RSalP^oWJ�oORf 3 MZ^7MZORQ
TV[RQ�b�MZOubeM�Tki]bgd\MPWubgf � b X�* L�m � bgiubef 3 SPTkS�Q\joQ\l 37X WJ^oi7TVSrM be�o�oQ�[E��bgiR[7vRlPQ\d�TkSPQ�f 3 |RM�MZ^ TYMZS
�oQ�i�WRTkiRQ MZlZb � Q�d\MP^ol 3g� w�Q�iRd\Qg�gMPORTVS�d�^ X vRW=M beMPTV^oi}vRlU^Gj�Tk[RQ�Sxbgi,Q\SUMPT X beMZQ#^g`=MZORQ MZlUWRQ [RQ\MPQ�d\MPTV^oi
Q6&�d�TkQ�iRd 3 vRlP^�j�TV[JQ�[yMPORQ SPT X WRfzbsMZTV^gi TVS}bgiybgd\d�WRlPbeMZQ ^oiRQ � (�OJQ_SUQ�d�^giR[yM 3 v Q_^g`%Q6&�d\TVQ�iJd 3
X T X Tkd�S�MPORQ_[RbeM b]d�WJMPS X bg[RQ ��ORQ�i v Q�lp`{^ol X TViR�]bgiyQ6&�d�TkQ�iRd 3 d'bgfkd�WRfVbeMZTk^oi ^oi lUQ'bgf [ubeMZbJ�
bgiR[?WJSPQ�S�balPQ\SUMZlUTVd MZQ�[&SUQ\M�^e` TViJ`{^gl X beMZTk^oi `{lP^ X �}� L�m ( �  i?MZORQ�bgd\MPWubgf9bgiubgf 3 SPTVS\�Jb X WR^oi
|RMPMPQ�l 2 bgSPQ\[ ^��  � TkiJ`{^ol X beMPTV^oi TkS_WRSUQ�[ MP^ [RQ MZQ\l X TViRQ7��ORTVd O lPQ��gTV^oiRS_b X WR^oi Q\i4MZQ�lUS �
hnSUTViR� �}� L�m ( 4 S}TVi4MZQ\lPiubgf���iJ^G��fkQ�[R�gQ�^e` MPlZbgd ��v9^oSUTkMPTV^oi�TkiRSUMPQ'bg[;�;MPORTVS�d\^ X vRWJM bsMZTV^gi d'bgi
2 Q�WRSUQ\`{WRf�Tki~bgSUSPQ\SPSPTkiR�)MPORQ�MZlPbgd ��TViR�)b 2 TkfVTkM 3 ^g` MZORQ  � |RMPMPQ�l � $ `9d�^oWJlPSPQe�Jb X ^olPQ 2 Q�iRQ |ud�TVbgf
SUMPWR[ 3 �%^oWRfk[?WRSUQ}bgi $�� X WR^oi~|JMPMZQ\lt`{^ol MZORQ�MPlZbgd ��TkiR� bgiR[?��TkfVf 2 Qn[RTVSUd�WRSUSPQ\[�Tki7qtOubgvJMPQ�l
� � LrM�vRlPQ\SPQ\i�M�� 2 ^gMPO]M 3 v Q�S�^g`xd'bgfkd�WRfVbeMZTk^oi&bglUQad\^oiRSUTV[RQ\lPQ�[ �

 [RQ�bgfVf 3 ^oiJQ �%^oWRfk[yfkTV�eQ MP^�WJSPQ_bgS�`{Q\� ^g`%MZORQ �}�#L�m ( TVi4MZQ\lPiubgf�jebglUTzb 2 fVQ�S}beSav ^oSUSPT 2 fVQ
MZ^~bgd�d\WRlZbeMPQ�f 3�X ^�[RQ�f lUQ'bgfxbgiubgf 3 SPTVS � wn^��%Q\joQ\l��;MP^~SZb'jgQ�vRlP^�d�Q\SPSUTViR��MZT X Q�MZORQa`{WRfVf `{Q�beMZWRlUQ�S
^g`�MZOJQ  � v9^glUMZTk^oi ^e` $}� SUT X Oub'jgQ 2 Q\Q�i [RTkSZb 2 fkQ�[ beiR[ MZORQ_WRSPQ&^e` � WRSUM $}� 2 3�5 6 � S��
`{^olrTkiRSUMZbgiRd�Qe�RTVStiR^gM�b�SPW &_d\TVQ\i�M�MP^=^of�`{^olr[JQ\MZQ\l X TViRTkiR� b X WJ^oi 4 S�vRlPQ\SPQ�iJd�QaTVi&lPQ\�oTV^gi�� �  i
vubglpMZTVd\WRfzbel���lPQ�d�bgfVf9MZOubeM�MPORQ�WRvRv Q�l�bgiJ[]fk^��tQ\l�SPQ�d MZTk^oiRS�^g` MZORQ�[JQ\MZQ\d\MP^ol�bglPQ�iR^eM�vRO 3 SUTVd�bgfVf 3
SPQ\vubglZbsMZQ�[�SP^7MZORbeM}lPQ �uQ�d MZTkjgQ_vJlP^ov Q�lpMZTVQ\S}^g` ( 3 joQ\� X bg�eQ�TYM�v ^oSPSUT 2 fkQ�`{^ol�fVTk�oO4M��oQ�iJQ�lZbsMZQ�[
TVi?MPORQ}WRvRv Q�l�lPQ\�oTV^oi?MP^ |uiR[7TkMPSr�rb 3 Tki�MP^�b fk^��tQ\l�lPQ��gTV^oi7� � ( � (�ORTkS�vRlP^�d�Q\SPS X b 3 ^=d\d�WRl
Q\jgQ�i�TY`xMPORQ X WR^oi7iRQ joQ\lnQ\i�MPQ�lUS�MPORQ}fV^��tQ\l�lPQ��gTV^oi �

� �



( ^&M bg� X WJ^oiRS�� MPORQ�i;� �%Q |ulPSpM)Q :=vRfV^oTYM�MZOJQ vubglZb X Q MZQ�lUS�TVi �����	��
� bgiR[ X be�gQ b&SPT X vRfkQ
M bg�g�oTViR�rbgfV�o^glPTkMPO X 2 bgSUQ�[a^oi�MZORQ#v ^oSUTkMZTk^oi�^g`�MZOJQ X WR^oi;�sbgiJ[}MPORQ X beMZQ\lPTzbefeTYM TVS;vJlP^ovube�4beMZTkiR�
MZORlU^oWR�oO � ��TViRd\Q?MZORQ?^gWJMZQ\l [RQ\MPQ�d\MP^ol TVS)MZORQ?^giRf 3 vRfzbed�Q?Tki � b X * L�m � ��TkMPO �rbsMZQ�l\�#MZORQ
X WR^oi�TVS�MZbg�o�oQ\[y^oiJf 3 ��ORQ\i vubgSUSPTkiR�]MPORlP^gWR�oOyMPORTVS X Q�[RTkW X]� m�^gMZQ MZORbeM}MZORTkS}MZbg�gQ\S,d�bglPQ
^g` bgfkfxlPbg[RTzbefx[RQ\v9Q\iR[RQ\iRd�Q\Sa^e` MPORQ�[RQ MZQ\d\MZ^gl��oQ�^ X Q MZl 3 SPTkiRd�Q)MZORQ�[JQ\MZQ\d\MP^ol�TVSnd 3 fVTkiR[RlPTkd'bgfkf 3
S 3�X�X Q MZlPTkdg��beiR[ fVQ�b'joQ�S_^oiRf 3 MPORQ�jgQ�lpMZTVd�bgf�v9^oSUTkMPTV^oi/^g`�MPORQ�vubelUMZTkd�fkQ�beS?b�`{lUQ�Q]jgbelPTzb 2 fVQ �
7 ^olUMPWRiubeMPQ�f 3 �nMPORTVS7d'bei 2 Q WRSPQ\[ MZ^/[RQ MZQ�l X TkiRQ���ORQ�lUQyTki MPORQ [RQ\MPQ�d MZ^ol7MZORQ�MPlZbgd � `cbgfkfVS\�
SPTkiRd�Q~MPORQ~lUQ��oTk^oiRS,bglPQ_[RTkj�TV[JQ�[ jgQ�lUMPTVd�bgfVf 3 beM + � �o�o� ��� ��� �o� � � �g� ��� � � � � ��� �

, � �o� � , � �o� ��� � , � �o�o� ,(� � � LrM}Q'bgd O SpMZQ�v ^g` MPORQ X WR^gi 4 S�fkTk`{Q}MZORQ d\^=[JQ�[RQ\MPQ�l X TkiRQ�S
��ORTVd OE� TY`%bgi 3 $�� lUQ��oTk^oi;�;TYM 4 S�TVi bgiJ[�vRbgSPSUQ�S}MZORTkS�TViJ`{^ol X bsMZTV^gi beM�MPORQ Q�iR[�^g` MZOJQ�Q joQ\i�M
MZ^ ��������� � (�ORTkS�lP^oW=MZTViJQ,MZORQ\i bg[R[RS�b?iRQ\� �t^�^ofVQ�bgi ��be�?`{^ol�Q�bgd O ^g`#MZORQ $}� SUQ�d MZTV^giRS�MZ^
MZORQa^oWJMPvRWJMnm (�hn� * � �  i�MPORTVS��tb 3 ��d�WJMPSn^oi�vRlPQ\SPQ\iRd�Q)TVi]Q'bgd O $}� SPQ\d\MPTV^oi�d'bgi 2 Q X bg[RQ
��ORQ�i]j�TVQ\��TkiR� Q\jgQ�i4M�OJTVSUMP^o�olPb X S �

� 	�� � ��+ �������)���������

(�ORQnd'bgfkd�WRfVbeMZTk^oiRS��%Q�lUQ�v9Q\lU`{^ol X Q\[_`{^ol%bajebglUTVQ M 3 ^g` [RQ�bg[?vROR^eMZ^gMPW 2 QnSPd\Q�iubglUTV^oS%WJMZTkfVT ��TViJ�
b_� Q�lUf SUd�lUTVvJM���lUTkMPMPQ�i7MZ^�[RTVSPb 2 fkQ�vROR^gMP^gMZW 2 Q�S���TYMZORTki7MPORQ}SPT X WRfzbsMZTV^gi � � bgd O�SUd�Q\iubglPTk^��tbgS
lPWRi]��TkMPO � �o�g� X WJ^oi�Q joQ\i�MPS�� beiR[�SpM bglpMZQ�[]��TkMPO�MZOJQ)SPb X QaSPQ\Q�[RS�MZ^�MZORQalZbgiJ[R^ X i�W X�2 Q�l
�oQ�iJQ�lZbsMZ^ol�lUQ�SUv9^oiJSPT 2 fVQ_`{^gl,vubglpMZTkd�fVQ�MZlPbgd ��TViR� � 1 Q X bg�eQ?d�WJMPS ^oi MPORQ?lPQ\SPWRfYMZTkiR� [ubeMZb bgS
`{^ofVfk^���S � � 3 lUQ��oTk^oi,�%Q�d�WJM�|RlPSUM ^gi X WR^oi vRlUQ�SUQ�iRd\Qg��bgiR[ SUW 2 SPQ\��WRQ�i4MZf 3 ^oi 243�576 � � 
 � �
qt^oWRi4MZTkiR�~MPORQ�SPWJlUj�Tkj�TViJ�?Q\jgQ�i4MZS}d�^ X vRfkQ\MPQ�S�MPORQ,d\^ X vJWJM beMPTV^oi � (�ORTkS�d'bgi 2 Q,Q :�MZQ�iJ[RQ�[ MZ^
b �ofV^ 2 bgf;Q6&�d\TVQ�iJd 3 d'befVd�WJfzbeMPTV^oi;��`{^ofkfV^���TViR� ! ��Q\S � � #E��TkMZOE�

� � # 4��	� # 	 8 ��
 � � � � , 8� � � *�� 
�� � � � � * ���
8���
 � � � � , 8� * ��� ��
 � � � � � + � � � ,

��ORQ�lUQ � ^�d �=��jgQ�i4MZStbglPQ X WJ^oiRS#��ORTVd O�[R^}iR^gM Q\i4MZQ�l%bgi 3 lUQ��oTk^oi � m�^gMZQrMPOubeM bgfYMZOR^gWR�oO Q'bgd O
joQ\lUMZQ : 2 Q��oTkiRSr^oi_MZORQ�Q\[R�oQ�^e` MZORQ�SUT X WJfzbeMPQ�[ � b X�* L�m � �=iR^eM�bgfkf ^e` MZORQ X WR^oi X ^ X Q\i4M b
v9^gTVi4M#TVi�MP^��rbglU[�MPORQ�[RQ\MPQ�d MZ^ol ��1 Qr`{WJlUMZOJQ�l [RTkj�Tk[RQtMZOJQ�d�bgfVd\WRfzbsMZTV^gi)��TkMPO�bgi�bg[R[RTYMZTV^giubgf�d�WJM
^oi X WR^oiJS���ORTVd O [RQ\v9^oSUTkM}bsM}fVQ'beSUM�^oiJQ vROR^gMP^=Q\fVQ�d MZlU^oi�TVi4MZ^?MPORQ  � + TViJ[RTVd�beMZTkiR�~vRlUQ�SUQ�iRd\Q
MZORQ\lPQ\TVi",�WRSUQ�[yMP^ X bg�eQ�b7lU^oWR�oO�d�^ X vubelPTVSU^oi MZ^�bgd MZWubgf beiubgf 3 SUTVS X Q\MZOJ^=[RS � LIlPQ�vJlPQ�SUQ�i .

���



M beMPTkjgQ_SPb X vJfVQ `{^ol}SPd�Q\iubglUTV^oS)[RQ�vRTkd\MPTViR�]MZORQ `{WRfVf d\^ X vJfVQ X Q�i4Ma^g` $�� MPW 2 Q�S��xMZORQ�d�WRlUlPQ\i�M
i�W X�2 Q�l�^g`x[RTVSPb 2 fVQ\[&MZW 2 Q�S\��bgiR[ � �4� lZbgiJ[R^ X f 3 [RTVSPb 2 fVQ\[]�%�)(�SnTkS�SPOR^���i�Tki (�b 2 fVQ � � � �

�=d�Q\iubglPTk^�� � Q��oTk^oi �t^gMPMP^ X * ^��%Q�l h�vRv Q�l (x^ov
����� ��� ��� ' �
	

 [Jv9Q 	�	 � � � 	�� � � � 	 � � ��� 	 � � � �
L�fkf ��joQ�i4MPS 	�� � 	 � 	�� � � � 	 	 � � � 	 = � � �

��fV^ 2 bef 	�	 � � �

	����� ���������
 [Jv9Q 	�� � � � 	�� � ��� 	 ; � ; � 	 � � ���

� b X * L�m � qtWJMZS 	 ; � ;�� � �o� � � �o� � 	 � � � �
� b X * L�m � � Q\SPWRfYMZS � � � = � 	�	 � 	 � 	 	 � 	�� 	 � � � �

L�fkf ��joQ�i4MPS 	 ; � � � 	�� � ��� 	 � � � � 	 � � = �
��fV^ 2 bef 	�� � ;��

��������� ��� ��� ' �
	
 [Jv9Q 	 = � � � 	 = � � � 	 � � � � ��	 � ���

L�fkf ��joQ�i4MPS 	 � � 	 � 	 � � 	 � 	 � � ; � ��	 � � �
��fV^ 2 bef 	 ; � ;��

(�b 2 fVQ � � �o���'&�d�TkQ�iRd 3 d'bgfkd�WRfVbeMZTk^oiRS��gfV^ 2 befVf 3 bgiJ[ 243 lPQ\�oTV^gi `{^gl MPORlPQ\Qn[JT �9Q�lPQ\i4M%[JQ'bg[_� � (
SPd\Q�iubglUTV^oS\� iR^oiRQ�[RQ'bg[E��MPORQ�lUQ'bgfni�W X�2 Q�l~^e`�[RQ'be[ MZW 2 Q�S\�nbeiR[ � �4� lZbgiJ[R^ X f 3 [RTkSZb 2 fkQ�[
MZW 2 Q�S � qrbgfVd\WRfzbsMZTV^giRS bglPQ7`{WRlpMZORQ\l_[RTYj�TV[RQ\[ TVi4MP^ X WJ^oiRS ��ORTVd O �tQ\i�M~MZORlU^oWR�oO/MZORQ�TViRiJQ�l
[RQ\MPQ�d MZ^ol +  [Rv9Q , �nbgiR[ bgfkfnQ joQ�i4MPS � 7 ^ol_MZORQ�d\WRlPlUQ�i4M7[RQ'be[ MPW 2 Q SUMZbeMZWRS&^e` � b X�* L�m � �
b]|uiRbgf%d�bgfVd\WRfzbsMZTV^gi�WJSPTViJ� lPQ�bgf bgiubgf 3 SUTVSa[ubeMZb�d�W=MZS�TkS)SUOR^���i `{^ol 2 ^gMPO lPQ�bgf + � b X�* L�m �
lPQ\SPWRfYMZS3,�bgiJ[�SUT X WRfVbeMZQ\[&[ubeMZb + � b X * L�m � qtWJMZS , �

L |uiubgf�d\^ X vJWJM beMPTV^oi�TVS X bg[RQ�MZ^)d�^ X vubglUQ�SUT X WJfzbeMPTV^oi SUMPWR[RTkQ�S ��TkMZO_lPQ�bgf�[ubeM b)bgiubgf 3 SPTVS �
�tQ�d�bgWRSUQ � b X�* L�m � [R^=Q\S&iR^gM7Oub'jgQ MPORQ�fVW�:JWJl 3 ^g`,��iR^���TkiR� MZORQ�Q :Jbgd\M7MZlPb � Q�d MZ^ol 3 ^g`
Q'bgd O vubeSPSPTkiR� X WJ^oi;��M bg�g�oTViR� X WR^oiJS 243 lUQ��oTk^oi TkS~[R^oiJQ�WRSPTkiR� by|RMUMZQ\l~��ORTVd O d\^ofVfkQ�d MZS
MZT X Q�bgiR[ d OubglP�gQ~TVi=`{^ol X beMZTk^oi�`{lP^ X MPORQ  � � �=TkiRd�Q�MZORQ\lPQ~TkS,bsM,MZOJQ_MZT X Q ^g`���lUTkMPTViR�R� iR^

� =



|RMPMPTViR� bgfV�o^glPTkMPO X 2 beSPQ�[ ^gi $}� vRbglZb X Q\MPQ�lUS�� X WR^giRS~��ORTkd O [R^ iR^gM~Q�i4MZQ\l~MZORQ  � bglPQ
iRQ\jgQ�l�d�^giRSPTk[RQ�lUQ�[ � L�d\d�^olU[RTViJ�of 3 MZORQ 4 L�fkf;��joQ\i�MPS54�d�^ X vRW=M beMPTV^oi?fkTVSpMZQ�[&Tki�(�b 2 fVQ � � �}TVS%MZORQ
� Q0:=v Q�d MZQ�[yQ6&�d�TkQ�iRd 3�� ^g` MZORQ $�� TVi�MZOJQ�Q joQ\i�M,bgfkf X WR^giRS}TVi�MZORQ [RQ MZQ\d\MZ^glad�b'j=TYM 3 d�^gWRfV[
2 Q)MZlZbed �gQ�[ �  i b~SPT X Tkfzbgl�`cbgSUORTV^oiE� MPORQ 4  [Rv9Q 4Ed\^ X vJWJM beMPTV^oi�TVS�MZORQ � Q0:=v9Q\d\MPQ�[ Q6&�d�TkQ�iRd 3��
Tk`tbgfVf  � �o^oTkiR� X WR^oiJS}�%Q�lUQ~v Q�lp`{Q�d\MPf 3 [JQ\MZQ\d\MPQ�[ bgiJ[�MPlZbgd �eQ�[ 243 MZOJQ�d\WRlPlUQ�i4M,|JMPMZQ\l � (x^
d�^ X vubglUQ~��TkMPO lPQ�bgfr[ubsM b�Q �E^olpMZS\� �%Q X WRSpM �o^�^oiJQ?SUMPQ�v `cbglUMPORQ�l,SPTViJd�Q?SU^ X Q X WR^oiRS�bglPQ
X ^glPQ�[RT/&_d\WRfkM�MP^ [RQ\MPQ�d\M�Tki7MPORQ  � MPOubgi]^gMZOJQ�lPS �

 `�^oiJQ~vRfk^gMZSaMZORQ_fV^o�4belPTkMPO X ^g`�MP^gM bef%d OubelP�oQ?d\^ofVfkQ�d MZQ�[yTVi MPORQ  � ��MZOJQ�lPQ?bglPQ�M �t^�vRlU^ .
iR^oWRiJd�Q�[�v Q'bg��S `{^ol X WR^gi�fkTV�eQ�Q\joQ\i4MZS � (�ORQ�|ulUSUM ^g` MZORQ\SPQ�^�d�d�WJlPS TVi�MPORQ�lPQ'befu[ubeM b 2 Q\M �%Q�Q\i
� � � � � beiR[ � � � � � d ORbglP�oQ WJiRTkMPS�bgiR[�d\^olPlUQ�SUv9^oiJ[RS�MZ^ X WR^oiRS���OJTVd O�vubgSUS�MZOJlP^oWR�gO MZORQ
TViRiJQ�l [RQ\MPQ�d MZ^ol 2 W��9Q�l ^oTkfrlPQ\�oTV^gi fkQ'b'j�TViR� ^oiJf 3 �qtQ\lPQ\iR�g^�j fVTk�oO4M � L SPQ\d�^oiJ[ v Q'bg�/b 2 ^�joQ
� � � � � lPQ\vRlPQ\SPQ�i4MPS X WR^oiRS ��ORTVd O~[RQ�v ^oSPTYMtfkTV�oO4M TVi�MZORQnSPd\TVi4MZTkfVfzbsMZ^ol �  MtTVS MZORTkS `{^gl X Q�l v9Q�bg�
��ORTVd O �oTYjoQ\S � b X * L�m � MZOJQ X ^gSUM~MPlP^oW 2 fVQe��SUTViRd\Q�WRiRfkTV�gQ]MZORQ\TVl?SUd�Tki�MPTVfkfzbeMP^ol MZlZb'jgQ�lPSUTViR�
d�^oWJi�MPQ�lUvubglUMPS�� X WR^giRS�TVi&MZOJQ 2 W��9Q�l�^oTVf9fVQ�b�jgQ}d�^oiRSUTV[RQ\lZb 2 f 3 fkQ�SUS�fkTV�oO4MrbgiR[]lPQ�SUQ X�2 fVQ�^gMPORQ�l
2 bgd ���olU^oWRiR[ SP^gWRlPd\Q�S � LrM�MPORQ�SZb X Q,MPT X Qg��MZOR^gWR�oO;�EMPORQ 3 bglPQ � WRSUM}beS�d'bgvRb 2 fVQ,^g` d�lUQ'beMPTViR�
SPvubefVfzbsMZTV^gi�iRQ�WJMPlP^oiJS)��ORTkd O X b 3 MPlZb'joQ\f TVi4MZ^7MZORQ�[RQ MZQ�d MZ^ol64 S)|u[RWRd\Tzbgf�jg^ofVW X Q�bgiR[y�oTkjgQ~b
`cbgfVSUQnd�bgvJMPWRlPQ�Q joQ\i�M �27 TV�oWJlPQ � � � TVfkfVWRSpMZlZbsMZQ�S#MPORQ�[RTkSUMPlPT 2 WJMZTk^oi_^e`  � fVTk�oO4M `{^glr��^gi�MPQ�qrbglUfV^
X WR^oiJS �

( ^&MZQ�SpM)MPORQ $�� WRSUTViR�7lUQ'bgf#[ubsM bJ� d\WJMZS)bglPQ X bg[RQ bgS�`{^ofkfV^���S � 7 ^gl�MZORQ ( ^ov + �t^gMUMZ^ X ,
lPQ\�oTV^oiJS��gMPORQ  � X WR^oi�|RMUMZQ\l X WRSUM�vRfzbgd\Q�b�MZlPbgd �,Tki,MZORQ%( ^ov + �%^gMPMP^ X ,�lPQ\�oTV^oi�bgiR[ [RQ�v ^oSUTkM
X ^glPQ d OubglP�gQ%MZORbgi � � � � � WRiRTkMPS ��7 ^gl�MPORQrh�vRv Q�l�beiR[ * ^��tQ\l�lPQ\�oTV^giRS��GMZORQ MZlPbgd � X WRSUM 2 Q |RM
MZ^ 2 ^eMZO_MPORQ (x^ov~bgiR[ �t^gMPMP^ X SUQ�d\MPTV^oiJS��=bgiR[~TYM X WRSUM �o^aMZORlU^oWR�oO MZOJQ 2 W �EQ\l%^oTkf�bgd�d\^olP[JTViR�
MZ^ MZORQ �qtQ\lPQ�iJ�g^�j�v Q'be�?^oi7MZORQ  � d ORbglP�oQavRfk^gM � L��obgTVi;�Rb `{WRlpMZORQ\l�d�WJMn^oi7MZORQ 243�576 � TVS
X be[RQ bgiR[)MPORQtQ0&�d�TVQ\iRd 3 d�bgfVd\WRfzbeMPTV^oi�TkSxv Q�lp`{^ol X Q�[aTVi}MZOJQtSZb X Q#�tb 3g� � Q�SPWJfkMZS ^g`=MZORQ\SPQrd\WJMZS
`{^ol�lUQ'bgf�bgiR[�SUT X WRfVbeMZTk^oi][ubeM b~bglPQ�SUOR^���i TVi (xb 2 fkQ � � �o�;beiR[ MZORQ,d�^olUlPQ�SUv9^giR[RTViJ� 243�576
[RTVSpMZlUT 2 WJMPTV^oiJSrTVi 7 Tk�oWRlPQ � � � �

� ;



7 TV�gWRlPQ � � �o� * ^o�/.10�vRfk^gMn^g`�MZOJQ�i�W X�2 Q�l�^e` vROR^gMP^oiRS�[JQ�v ^oSPTYMZQ�[�TVi�MPORQ  � � (�ORQ,|ulUSUM�v9Q�bg�
d�^olUlPQ\SPv ^oiR[RS�MP^ X WJ^oiRSn��OJTVd O �o^�MZORlU^oWR�oO�^oiRf 3 MPORQ 2 W��EQ\l�^oTkfK��bgiJ[�MZORQ)SPQ\d�^oiR[�d�^oi4M beTViRS
X WR^oiJS���OJTVd O7�tQ\i�MnTVi4MP^ MPORQ}SPd\TVi4MZTkfVfzbsMZ^ol%bgS��tQ\fVf �

� 	�� . � ��� �]���'�

L `{Q � v ^oTVi4MPS�SUMZbgiR[R^oW=M}TVi MZOJQ lPQ�SUWRfkMPS}b 2 ^GjgQ � 7 TVlPSpM�TYM�OubgS 2 Q�Q\iyQ\SUMZT X bsMZQ�[ X Q'beSPWRlUQ0.
X Q\i4MZS beM � b X�* L�m � ��TVfkf 2 Q�SPWRd\d�Q�SUSU`{WRf9Tk`�MZOJQ��gfV^ 2 befJQ6&�d\TVQ�iJd 3 ^g` MZORQ $�� TVS beM ^ol b 2 ^�joQ
	 ��� � 7 ^olUMPWRiubeMPQ�f 3 � Q\jgQ�i Tki MZORQ7Q joQ�i4M_^g`�b =g� � lPQ\[RWRd MZTV^gi Tki �%�)(�S_^oWJl SPT X WRfzbeMPTV^oiJS
SPWR�g�oQ�SpM%MPORQ � b X * L�m � $�� ��TVfkfR^ov Q�lZbsMZQ�b 2 ^GjgQ�MPORTVS�MPORlPQ\SPOR^gfV[;��b}lPQ�SUWRfkM d\^oiRSPTkSUMPQ�i4M%��TYMZO
! � Q\`n�]Q�SPS � # � (�ORTVS)TVS)iR^gM�Q\i4MZTVlUQ�f 3 SUWRlPvJlPTVSUTViR��Tk`�^giRQ?d�^giRSPTk[RQ�lUS,MZORQ_lPQ\�oTV^oiRbgf%Q0&�d�TVQ\iRd�TkQ�S
bglPQ)bgfkf iJQ'bgl�^ol�b 2 ^�joQ 	 � � Tki�Q'bed O ^g`�MPORQ,SUT X WRfVbeMZTk^oiRS �  iR[RQ\Q�[�^oiRQad'bei�joQ\lPTk` 3 MPOubeM�MZORQ
X WR^oiJS���ORTkd O]`cbefVf 2 Q�fk^G� Q'bgd O 243�576 ��MPORlPQ\SPOR^ofk[�Q\i4MZQ�lnbeM X ^oSUM�^oiRQalPQ\�oTV^gi � $ `�d�^oWJlPSPQ
^oiRQ��%^oWRfV[]vRlUQ\`{Q�l�MPOubeM�Q'bgd O]^g`�lPQ��gTV^oiubef;Q6&�d�TkQ�iRd\TVQ\S��tbgSnbeM�^ol�b 2 ^�joQ}MZORQ�	 ��� MZORlUQ�SUOR^ofV[
SP^�MPOubeM)Q'bgd O SPQ�d MZTk^oi SpM bgiR[JS bgfV^giRQ�bgS�b7joQ\MP^R� 2 W=M)MPORQ~d\^ X�2 TkiubeMZTk^oi ^g`rM �%^ ^ol X ^glPQ�TVS
SPW &�d\TVQ�i4M �

� �



7 TV�gWRlPQ � � � � 2 3�5 6 [RTVSpMZlPT 2 WJMPTV^oiRS 243 lPQ\�oTV^gi�`{^olalPQ�bgf [ubeMZb�bgiRbgf 3 SPTkS}d�WJMPS,WRSUTViR� ��^oi4MZQ
qrbglPfk^?[ubeMZb � (�ORQ d\lP^oSUS�OubeMZd OJQ�[ v9^glUMZTk^oiRSn[RQ�iR^eMZQ X WJ^oiRS���ORTkd O��tQ\lPQ b 2 ^�joQ,MPORQ�MZlUTV�o�oQ\l
MZORlUQ�SUOR^ofV[7`{^olrMPOubeM�lPQ\�oTV^gi;�ubgiR[7MZOJQad\fVQ�bgl�lPQ\�oTV^oiJS�bglPQ X WJ^oiRS 2 Q\fV^�� MZORlUQ�SPOJ^ofV[ �

 M54 S}`{WRlUMPORQ�l}Tki�MPQ�lUQ�SUMPTViR�7MZORbeM}MZORQ�lPQ\SPWRfYMZS}`{^ol�MZORQ � b X�* L�m � d�WJMPS,belPQ�SP^]iRQ'bgl � �o� �
Q6&�d�TkQ�iRd 3 TVi MZORQ�hnvRv Q�l%bgiR[ * ^��%Q�l%lPQ��gTV^oiRS#`{^ol 2 ^gMZO_lPQ�bgf bgiR[~SUT X WJfzbeMPQ�[ [ubeMZb � wn^��%Q\jgQ�l��
MZORTkS)d\WJM��gQ�^ X Q\MPlPTVd�bgfVf 3 SUQ�fVQ\d\MPS X WR^oiJS)��ORTkd O �o^�MPORlP^gWR�oO 2 ^gMZOylPQ\�oTV^oiJS���SU^�MZOJQ~v ^=^of ^g`
X WR^oiJS�WRSPQ\[yTki MZORQ d�bgfVd\WRfzbeMPTV^oi�`{^ol�Q'bed OylUQ��oTk^oi TVS�MPORQ SZb X Q � �=TkiRd�Q�MPORQ 3 fkQ'b'joQ b?fk^gM�^g`
fVTk�oO4M�TVi�MPORQ  � � b X * L�m � 4 S��gQ�^ X Q\MPl 3 SPWJ�o�oQ�SpMZS�MPOubeM�MZOJQ�SPQ X WR^oiRSnbgfkSP^�SPv Q�iR[�b�fV^gM�^g`
MZT X Qe�obgiR[ ORQ\iRd�Q�fkQ'b'joQ�b�fk^gM�^e`9fkTV�oO4M��gTVi�MPORQ $�� � Lnd�d\^olP[RTkiR�of 3 MPORQ�Q6&�d�TkQ�iRd 3 `{^olx[RQ\MPQ�d\MPTViR�
MZORQ\SPQ X WR^oiJS�TkS�ORTV�gO&TVi7Q'bgd O�lPQ\�oTV^oiE�ubgiR[&MZOJQ}M �%^�SPOR^oWJfV[ 2 Q}d�fk^oSPQ�MP^�MPORQ}SZb X Q�jebgfVWJQ �

m�^gMZQ)bgfVSU^_MPOubeM�MZORQ)Q6&�d�TkQ�iRd\TVQ�Sn`{^ol 2 ^gMPO�lPQ�bgfxbgiR[�SUT X WJfzbeMPQ�[][ubeM b�`{^ol�MPORQ
( ^ov�lPQ��gTV^oi
bglPQ�TVi �o^�^=[ bg�olPQ\Q X Q�i4M'����ORTkfVQ�MPORQ�lUQ�TVS&b d\^oiRSUTV[RQ\lZb 2 fkQ [RT �EQ\lPQ�iJd�Q�`{^ol �t^gMPMP^ X]� (�ORTVS
fzbeMUMZQ\ln[RTkSPd\lPQ�vRbgiRd 3 TVS�[RT &�d\WRfkMnMZ^~lUQ�SU^ofkjgQ�SPTkiRd�Q � b X�* L�m � [R^�Q�S�iJ^gM�Oub'jgQ bgd�d\Q�SPS�MP^&bgfkf
vRlP^gv9Q\lUMZTkQ�Sx^g`uMZORQ X WR^oiJS�TkMx^ 2 SUQ�lUjgQ�S\� 2 WJM�TYM�d'bei 2 Q%vubglpMZTzbefVf 3 lPQ�SU^ofkjgQ�[ 243 b�d�^ X vubglUTVSU^oi,^g`
243�576 [RTVSpMZlPT 2 WJMPTV^oiRS � 7 Tk�oWRlPQ � � � fVTkSUMPS%MZOJQ 243�576 [RTVSpMZlPT 2 WJMPTV^oiRS d�^glPlPQ\SPv ^oiR[RTkiR��MZ^)MZORQ

� 	



7 TV�gWRlPQ � � � � m��Jh���[RTkSUMPlPT 2 WJMZTk^oiRS 243 lUQ��oTk^oi?`{^olrlUQ'bgf;[RbeM b bgiubef 3 SPTkSrd�WJMPS�WRSPTkiR� lPQ'bef;[ubeMZb �

Q6&�d�TkQ�iRd 3 d�bgfVd\WRfzbeMPTV^oiJS%^g`�(xb 2 fkQ ��`{^ol%lPQ�bgfE[ubsM b � $ iRQ�iR^gMZTkd�Q\SrT X�X Q\[RTzbsMZQ�f 3 MZORbeMtMPORQ�lPQ�bgf
[RTVSpMZlUT 2 WJMPTV^oi `{^ol �t^gMPMP^ X OubgS X bgi 3�X ^glPQ~Q joQ\i�MPS 2 Q\fV^�� MZOJlPQ�SUOR^ofk[ MZOubgiyMZORQ?SUT X WJfzbeMPQ�[
[RTVSpMZlUT 2 WJMPTV^oiE� bgfkMPOR^oWR�oO/Q�bgd O"ORbgS�bgvRvRlU^ :=T X beMPQ�f 3 MZOJQ]SPb X Q&SPOubgv Qg�%v9Q�bg� v ^oSPTYMZTk^oi;� bgiR[
X b :JT X W X 243�576 jebgfVWRQ � ��v9Q\d�Tk|Rd'bgfkf 3 �RMPORQ�lUQ,belPQ}SPQ joQ�lPbgf Q\joQ\i4MZS�beM 2 3 576 	 � � �=TkiRd�Q
MZORQ X WR^oiJS~TVi d�^giRSPTk[RQ�lPbeMZTk^oi"MPQ�iR[ MP^ fkQ'b'joQ�byfV^eM_^e`�fVTk�oO4M'�%MPORQ�vJlPQ�SUQ�iRd\Q�^g`�MPORTVS�SPvRTk�gQ
SPWR�g�oQ�SpMZStMPOubeM%SP^ X Q X WR^oi MZlZbed ��StTVi MZORTkS%SPb X vJfVQ�[RTV[_iR^gMtbgd\MPWubgfkf 3 Q\i�MPQ�l%TVi4MZ^}MZORQ 2 ^eMPMZ^ X
lPQ\�oTV^oi � (�ORTkS%TkS%Tki�`cbgd M v9^oSUSPT 2 fVQ�SPTkiRd�Q�MZORQ  � X WR^oi_|JMPMZQ\l%ORbgStbei?bgSUSP^�d�TzbsMZQ�[_Q�lUlP^ol ^oi�MZORQ
^olP[JQ�l}^g` �g� d X `{^ol�MPlZbgd ��|JMPMZTkiR� � w�^G�%Q\jgQ�l\��TkM�|JMZS X WR^oiJS}MP^7fVTViJQ SPQ�� X Q\i�M}MPlZbgd ��S��xbgiR[
SPTkiRd�Q}�tQ,[R^~iR^eMn^ 2 SPQ\lUjoQ�b_SPT X TkfzbgltSPvRTk�gQ,Tki ( ^ov 4 S�[JTVSUMPlPT 2 WJMZTk^oi;�JMPORTVS�d'beiRiR^gM 2 Q}MZOJQ,SP^gfVQ
lPQ�bgSP^oi7`{^olrMPORQ}[RTVSUvubglPTYM 3o�

�e�



 iRSpMZQ�bg[;�R^oiJQ X b 3 iR^gMZTkd�Q�MPOubeMrMPORQ�lUQ�TVStb�SPvRTk�gQ}beM �\Q�lU^�Tki~MZOJQ�SPT X WRfzbeMPTV^oi 4 S2(x^gv&[RTVSpMZlPT .
2 WJMPTV^oi � � bgd Oy^g` MZORQ�Q\jgQ�i4MZS)TVi�MZORTkS�SPvRTk�gQ + bgiJ[ybefVf�^g` MZOJQ 2 Q�fk^G�NMZOJlPQ�SUOR^ofk[�MZbgTVf , 2 Q��4bgi
Q�TYMZORQ\l�beM�MPORQ,joQ\l 3�2 ^gMUMZ^ X ^g`2( ^ov;�;^ol�iRQ'bglnMZORQ  � d ORT X iJQ 3o�  i 2 ^gMZO�d�bgSPQ\S��;MZOJQ X WR^oi
SPv Q�i4M?^giRf 3 b�S X bgfVf�b X ^oWRi4M�^g`�MPT X Q7TVi/MZORQ (x^ov"lPQ\�oTV^oi �  M~TkS_lUQ'bgSU^oiub 2 fVQ7MZ^ beSPSPW X Q
MZOubsM X bgi 3 ^e` MZORQ 2 Q�fk^�� MZORlUQ�SPOJ^ofV[?Q joQ\i�MPS�`{^ol MPORQ�lUQ'bgf [RTVSpMZlUT 2 WJMPTV^oi��tQ\lPQ�SUT X TVfVbgl X WR^oiJS �
(�ORQ b 2 SUQ�iRd\Q ^g`%b~SPT X Tkfzbgl�v Q'bg��beM �\Q�lU^ 243�576 �%^oWRfk[�SPWR�g�oQ�SpM X WR^oiRS X b 3 Oub'joQ 2 Q�Q�i
TViRd\^olPlUQ�d MZf 3 bgSPSUTV�oiJQ�[7MZ^�b [RT �9Q�lUQ�i4M�lPQ��gTV^oi + h�vRv Q�l3, 243 MPORQ  � |RMUMZQ\l �

� �



� � ��� ����� �

� � � ��
 	 ��� ��� � 
 �

LnS%vRlU^ov ^oSPQ\[?TVi�MZORQ�vRlPQ j�TV^oWRS%d OubgvJMPQ�l\�JTkM TkS%v ^oSPSUT 2 fkQ�MPOubeM MZORQ  � X WJ^oi_|RMUMZQ\lt[R^�Q�S%iR^gM
MZlPbgd � X WJ^oiRS���TYMZO�SPW &_d\TVQ\i�Mabed�d�WJlZbgd 3 MZ^7bgd\d�^oWJi�M�`{^glnMZOJQ [RTVSUd�lPQ\vubgiRd 3 SUQ�Q�i�TVi�d'bgfkd�WRfVb .
MZTk^oiRSrv Q�lp`{^ol X Q�[~��TYMZO&SUT X WRfVbeMZTk^oi�[ubeM b � � Q\joQ\fV^ovJTViR� bei $}� X WR^oi?|RMUMZQ�lrMP^�d�^ X vRfkQ X Q�i4M
MZORQ  � SPQ�lpjoQ\S X bei 3 vRWRlPv ^oSUQ�S � L�S�bgi�bgfkMPQ�lPiRbeMZTYjoQ�MZ^ WRSUTViR� �a�#L�m ( 4 S�TVi4MPQ�lPiRbgf lP^oW=MZTViJQ�S
MZ^7[RQ MZQ�l X TkiRQ���ORTkd O $�� lPQ\�oTV^oiJS}b X WR^oi Q�i4MZQ\lPS\��bgi $�� |RMPMPTViR�]bgfk�o^olUTkMZO X�X b 3 �oTYjoQ b
2 Q MPMPQ�l}TV[RQ�b7b 2 ^gWJM�MZORQ SUQ�d\MPTV^oiRbgf#Q6&�d�TkQ�iRd\TVQ\S,bgS�SUQ�Q\i 243 |RMPMPTViR�7lU^oWJMZTkiRQ�S � (�OubeMaTVS\��v9Q\l9.
`{^ol X TViJ�)MZOJQ�d'bgfkd�WRfVbeMZTk^oiRS ^g`xqtOubgv=MZQ�l%(�OJlPQ�Q}be�4bgTVi X b 3 �oTkjgQ�lPQ\SPWRfYMZS X ^olPQnSPT X Tkfzbgl�MP^�MZORQ
lPQ�bgf�beiubgf 3 SUTVS � 7 WRlpMZORQ\l��rTY`}bgi befV�o^olUTkMPO X TkS~[RQ joQ�fk^ov Q�[ MPORQ�i 2 ^gMPO |RMPMPQ�lUS~d'bei �t^glP�/TVi
d�^oiJd�Q�lpM�MZ^��gTkjoQ�b X ^olUQ�bgd\d�WRlPbeMZQ�lUQ�SUWRfkMrbgiR[&lPQ\[RWRd\QaQ\lPlU^olPSt`{^gWRiR[&TVi~Q�TkMPORQ�lrbgfV�o^glPTkMPO X 243
TkMPSPQ�fY` � (�OJTVS�^e` d�^oWRlUSPQ�fkQ'bg[JSnMZ^ 2 Q MPMPQ�l 2 bed ���glP^oWRiJ[�lPQ�[JWRd\MPTV^oi;� MZORQ)vRlPTkiRd�Tkvubgf��o^4bef ^e`#MZORQ
$�� �

qtlUQ'beMPTViR�~b X WR^oi�|RMPMPQ�l�TkS�Tki �oQ�iJQ�lZbef�b~[JT &�d�WRfYM�vJlP^ 2 fkQ X SPTkiRd�Q�b X WR^oi�TVi�Q\TkMPORQ�l�MZORQ
SPd\TVi4MZTkfVfzbsMZ^ola^ol�Tki �qtQ�lPQ\iR�g^�j/vRlU^=d\Q�SUSPQ�S ��TVfkftQ X TYM�fVTk�oO4M bgfkfrbgfk^oiR� TYMZS�vRbeMZO � (�ORQ&MZT X TkiR�
bgiR[ d ORbglP�oQ_[RTVSpMZlUT 2 WJMPTV^oiJSa^e`�� � (�S,j�TVQ ��TViR�]MZORQ_Q\joQ\i4M�bglPQ_bgd�d\^olP[JTViR�of 3 SP^ X Q_b�jgQ�lPbg�oQ�S
^g`tjgQ�lpMZQ0: . fVTV�eQ Q\joQ\i4MZS,MZbg�gQ\i bgfkf#bgfV^giR�&MZORQ MZlPbgd � � m�^gMa��iJ^G��TkiR�7��ORQ�lUQ�MP^�vRfVbgd�Q Q�bgd O ^g`
MZORQ\SPQ�joQ\lUMZTkd�Q\S X bg�eQ�S d�^ X vRWJMPTViR��MPT X TViR��d�WJMPS��4`{^ol#TViJSUM beiRd�Qe� X ^olUQ�[RT &�d�WJfkM � (�ORQ�vRlP^ 2 fVQ X
TVS d�^ X v ^oWRiR[JQ�[ Tki MZORQ]^oWJMPQ�l�[RQ\MPQ�d\MP^ol 2 Q\d'bgWRSUQ�MPORQ ( 3 joQ\� `{^oWJiR["MPORlP^oWJ�oOR^oWJM�lUQ �uQ\d\MZS
fVTk�oO4M'�EMPlZbgvRvJTViR�7TkM}Tki MZORQ $�� � 1 ORTkfVQ,MPORTVS�MPlZbgvRvJTViR�7TVS��g^=^�[�`{^ol��oQ�iJQ�lZbef�joQ\MP^�vJWRlPv ^oSPQ\S��
be` MZQ\l b)vROR^eMZ^oi�lPQ�bgd ORTViJ��b}vROR^gMP^gMZW 2 Q�OubgS 2 Q\Q�i~lUQ �uQ\d\MPQ�[ X bgi 3 MZT X Q\S���^oiRQ�d'beiRiR^gM%Q'bgSUTVf 3



[RQ\MPQ�l X TkiRQ���OJQ�lPQ_TkM}�tbgS,d\lPQ'bsMZQ�[ � b]SpMZlZbeTV�oO4M)fVTViJQ vubeMZO�`{^olaSPWRd O b]vROR^gMP^oi [JlZb'��i `{lP^ X
MZORQ_� � ( �%^oWRfk[ Q�iJ[ ^oiyb]SUWRlU`cbed�Q � (�ORTVSaTVS�vubelUMZTkd�WRfVbglPf 3 [RT/&�d�WRfYM}TVi�d'bgSUQ�S}��ORQ�lUQ~fVTk�oO4M
lPQ �uQ�d MZS�^�� MZOJQ  � SPvROJQ�lPQ �

( ^�SPWJl X ^oWRi4MrMZOJTVSt[JT &�d�WRfYM 3 �%Q}bg�4beTVi?bevRv9Q�bgf9MP^ ��^oi4MPQaqrbglPfk^,SPT X WRfVbeMZTk^oiRS � $ WRltOR^gv9Q
TVS&MZORbeM&MZORlU^oWR�oO d'belPQ\`{WJf)beiubgf 3 SUTVS7bgiR[ lPQ\v9Q�beMZQ\[ Q :JQ\d�WJMPTV^oi�^g`�SUT X WJfzbeMPTV^oi [RbeM b d 3 d\fVQ�S
jebglPTk^oWRS d�^olUlPQ�fVbeMZTk^oiRS 2 Q M �tQ\Q�i7vubglPb X Q\MZQ\lPS ��TVfVf 2 Q�d\^ X QnbgvRvRbglPQ\i�M �  [RQ'bgfkf 3 ���%Q��%^oWRfk[?fVTk�gQ
MZ^ TVi4jgQ�SUMPTV�4bsMZQ?MZOJQ]lUQ�fVbeMZTk^oiRSPOJTVv 2 Q\M �%Q�Q\i"MZOJQ&[RTVSpM bgiRd\Q7^g`�d\fV^oSUQ�SpM�bgvRvRlU^4bgd O/MZ^ b � � (
bgiR[ MPORQ�b X ^oWRi4M?^e`}fVTV�gO�M_TkM_SPQ\Q�S7lPQ\fzbeMPTkjgQ�MZ^ TkMZS_iRQ�Tk�oO 2 ^glPS � (x^ 2 Q��oTki ��TkMPO �%Q�SPOubgfkf
d�^oiJSPTV[JQ�l�MZORQ�h�vRv9Q\l}bgiR[ * ^G�%Q�l}SUQ�d\MPTV^oiJSa^e`%MPORQ $}� �ESPTViJd�Q MZORQ�� � (�SaTVi MPORQ�SUQ_lUQ��oTk^oiRS
bglPQ,^olP�4beiRT��\Q�[ Tki�lP^���S + MZORQ ( ^ov bgiJ[��t^gMUMZ^ X � � (�S}bglPQ)^olP�obgiRT��\Q�[ lPbg[RTVbgfVf 3 ,�bgiJ[ MZORQ\TVl
[ubeMZb X b 3 MZORQ\lPQ `{^olPQ 2 Q�Q'beSPTVQ\ltMZ^,WRiR[RQ\lPSUMZbgiR[ � 1 TYMZO?MZOJTVStTki X TViR[?^gWRlr�o^4bef9TkS%MZ^ [JQ\joQ\fV^ov
b,|RMPMPQ�lt`{^gltQ'bed O]lUQ��oTk^oi?SUQ�vubglPbeMZQ\f 3 �ubgiR[&Oub'jgQ�MZORQ\TVltTkiR[RQ\v9Q\iR[RQ�i4M�|RMPS�bg�olUQ�Q�^oi&SUT X WJfzbeMPQ�[
X WR^oi�MZlZbed ��S}bsM�MZOJQ 2 ^oWRiR[ubel 3�2 Q M �tQ\Q�i MZORQ X�� (�ORTVS 2 ^oWRiJ[ubgl 3�X beMZd ORTkiR�~d\lPTYMZQ�lUTV^oi]��TVfkf
2 Q}fVbeMZQ\lrWRSPQ\[�MP^ MPQ�SpM�iRQ � bgfk�o^olUTkMZO X S `{^olrMZORQ}lUQ X bgTViRTkiR�,M �%^~lUQ��oTk^oiRS �

� 	�� � ��� � �7���

 i ^olU[RQ�l&MZ^ SUQ'bglUd O�`{^ol&vRbeMPMPQ�lPiJS �����	�
� bgiR[ ���������a�%Q�lUQ be�4bgTVi X ^�[RTk|uQ\[ ��� ���	�
�
vRlP^�j�TV[JQ�S MZORQ7vRlU^o�olZb X_X Q�l���TYMZO/MZORQ7d�WJlPlPQ\i4M~SpMZQ�v 4 S�MZT X Q&^g` �uTV�gO�M�SUTViRd\Q]MPORQ7vubglUMPTVd\fVQ 4 S
d�lUQ'beMPTV^oi � 7 ^gl X WR^giRS��#MZOJTVS,i�W X,2 Q\l�lPQ\vRlPQ\SPQ�i4MPS MPORQ~MPT X Q~SPTkiRd�Q_MZORQ?SpM bglpM ^g`�MPORQ?Q\jgQ�i4M �
� bgd O �qtQ\lPQ\iR�g^�j vROR^gMP^oi vRlP^�[RWRd\Q�[ TVS7bgSUSP^�d�TVbeMZQ\[ MP^ MZORQ�MZT X Q�^g`��RTV�oO4M?`{^ol&TYMZS&vubelPQ�i4M
X WR^oi�beM�MPORQ}vROR^gMP^oi 4 Snd\lPQ'bsMZTV^gi � (�ORQ,b'jgQ�lZbe�oQ}^g`#bgfkfEMZOJQ�SPQ}MZT X Q\Sr`{^ol�vROR^eMZ^oiRS�TVi]b �oTYjoQ�i
vROR^gMP^gMZW 2 QrTkS���lPTYMPMPQ�i�MZ^�^gWRl�m (�h�� * � bgS�MPORQr|ulPTkiR� + Q\joQ\i4M ,�MZT X Q `{^ol�MPOubeM#vROJ^gMZ^gMPW 2 Q �  i
b_SUT X TVfzbelt`cbgSPOJTV^oi;�uMPORQ)i�W X,2 Q\l�^g`#vJOR^gMZ^giRSnlUQ'bgd OJTViR�~b�MZW 2 Q)TVS�bgfVSU^~lUQ�d�^glP[RQ\[�bgiR[�SPQ�lpjoQ\S
bgS�MZORQad OubglU�oQa[RQ�v ^oSPTYMZQ\[�Tki7MPORQ)�%�)( � � ^oWR�gORf 3 SUv9Q�bg��TViR�J�uTVi7lPQ�bgf [ubeMZb�SUTkMZWRbeMZTk^oiRSrMZOJQ�SPQ
bglPQ�MPORQ}^oiRf 3 jgbelPTzb 2 fVQ\S�beM�^oWRl�[RTkSPv ^oSZbgf � $ WRl�|uiubgf�bgfk�o^olUTkMZO X MPORQ�lUQ\`{^olUQaSUOR^oWRfk[�^giRf 3 lUQ�f 3
^oi7MZT X Q�bgiJ[]d ORbglP�oQaTVi=`{^ol X beMZTk^oi_`{lU^ X MPORQ $�� � � (�S �

���



 i ���������u�tQ�bg[J[RQ�[ [RTkSUM beiRd�Q�d�bgfVd\WRfzbeMPTV^oiJS MP^�MZORQr[RbeM b�^oW=MZvRWJM � hnSUTViR��MPORQrTkiRTkMPTzbgf4joQ\lUMPQ0:
��TViRQ X beMPTVd\S%Tki~MZORQ�lP^oWJMPTViRQe���%Q�d�bgi&d�^ X vRWJMPQnMPORQ�[RTkSUM beiRd�Q�^e`�d�fV^gSPQ�SpM�bgvJvRlP^4bed O7bgSt�%Q�fVf9bgS
MZORQ,vRfzbgiRbgln[JTVSUMZbgiRd\Q,MZ^~bgi 3 � � (�� beSPSPW X TkiR�_MPORQ X WR^gi�`{^ofVfk^���S X ^olPQ)^ol�fVQ�SUS�b~SpMZlZbeTV�oO4M
fVTkiRQnvRbeMZO � ��TViRd\Q�^oWRlt|RlPSUMrQ �9^olUMPSrd�^oiJd�Q�i4MPlZbeMPQ�^oi~MZOJQ�hnvRv Q�l�lUQ��oTk^oi;�=bgi&bgl 2 TkMPlZbgl 3 hnvRv Q�l
� � ( �tbgS7d OR^oSUQ�i beS?MZORQ `{^�d�WRS7^g`}MPORQ bgfV�g^olPTYMZO X SUMPWR[RTkQ�S � (�OJQ�d ORbglP�oQe��Q joQ�i4M]MZT X Qe�
[RTVSpM bgiJd�Q�S\�JbeiR[~T X vubed\M vubglPb X Q\MZQ\l bgiR�ofkQ�S Oub'joQ 2 Q\Q�i~TkiRd�fkWR[RQ\[_Tki MPORQ�SPT X WRfzbeMPTV^oi [RbeM b�`{^ol
MZORQ X bgTVi?MPW 2 Q)beS��%Q�fkf bgS�TkMPS�iRQ'belPQ�SpM'� bgiR[]iRQ :=M�iRQ�bglPQ\SUMniRQ�Tk�oO 2 ^glPS �

1 ORQ\i/fV^�^o��TViR�]`{^ol�vubeMUMZQ\lPiRS�MPORQ?TViJTkMZTVbgf SPQ�bglPd O/^g` MPQ�i/TVi4jo^gfkjoQ\S SP^ X Q~`{^ol X ^e` 7 ^oWJlPTVQ\l
MZlPbgiRSU`{^gl X]� 7 ^ol $�� SPT X �xb 7 ^oWRlPTkQ�l�MZlPbgiRSp`{^ol X `{^ol,b�SPTkiR�ofVQ Q joQ�i4M54 S d OubglU�oQ~[JTVSUMPlPT 2 WJMZTk^oi
243 � � ( �oTkjgQ�S�b X ^�[RQ�beM �g� � � (�S � h�iJ`{^olUMPWRiubeMPQ�f 3 �=MPORTVS%`{lPQ���WRQ\iRd 3 d�^olUlPQ�SUv9^giR[RSrMZ^)MZORQ
v9Q\lPTk^=[RTkd�TYM 3 ^e`tvROJ^gMZ^gMPW 2 Q i�W X�2 Q\lPTkiR�&��TkMZOJTVi $�� SPT X �EbgiR[ iR^gM�MP^�bei 3 ^gMZORQ\lU��TkSPQ WRSUQ\`{WRf
2 Q\Oub'j�TV^ol � (�ORQ,�%�)(�S�^g`xMZORQ)hnvRv Q�l + beiR[ * ^��tQ\l3,�d�^ X Q}TVi7MZORlUQ�Q)lP^���Sn^e` �g� MZW 2 Q�SnQ'bgd O
bgfV^giR�~MZOJQ d�TVlUd�W X `{Q�lUQ�iRd\Q�^g` MZOJQ $}� � � � (�S}SPQ�vRbglZbeMPQ�[ 243 �g� i�W X,2 Q\lPS�SPORbglPQ�MPORQ SZb X Q
b ��T X WJMPOubgf;fk^=d�beMZTk^oi;� 2 WJM�MZORQ}[RT �EQ\lPQ\iRd�Q}TVi&MPORQ�TklrjoQ�lpMZTkd'bgfkS�TVS �g�o� d X��

(�OR^gWR�oO TkM X TV�gO�M 2 Q�d\^oi4joQ\iRTVQ\i�M MP^aW=MZTVfkT��\Q%MZOJTVS�v Q�lUTV^�[RTVd\TkM 3 TVi ^oWJl�|RMPMPTViR��vRlU^o�olPb X �e^oiRQ
OubgS�MP^ 2 QrjgQ�l 3 d'bglUQ\`{WRfub 2 ^oW=M#TkMPS�T X vRfVQ X Q\i4M beMPTV^oi �  ` �o`{^gl�TViRSpM bgiJd�Qg�4^giRf 3 Q0:Jbgd MZf 3 joQ\lUMZTkd'bgf .
�o^oTkiR� X WJ^oiRS�bglUQ�d�^giRSPTk[RQ�lUQ�[;�R^giRQ�d'bei7bgSPSUW X Q�MPOubeM%MZORQ�fkTV�oO4M%SPQ\Q�i 243 bgi7h�vRv9Q\l�� � ( TVS
Q X TkMUMZQ�[�beM�MPORQ X b :=T X W X �qtQ\lPQ�iJ�g^�j bgiR�gfVQ%`{lU^ X TkMZS MZlPbgd � � (�ORTVSx��TVfVf�d\Q�lUMZbgTViJf 3a2 Q%MZlPWJQt`{^ol
fVTk�oO4MEMZORbeM�TVS iR^eM�lPQ �RQ�d\MPQ�[ 2 Q `{^olPQ#TYM lPQ�bgd ORQ�S�MZOJQ�MZW 2 Q � hniJ`{^olpMZWRiRbeMZQ\f 3 MZOR^oWJ�oO;�sSPT X WRfzbeMPTV^oiJS
TViR[JTVd'bsMZQrMZORbeM iRQ�TYMZORQ\l MPORQ�Q\joQ\i4MtMZT X Qe�4iR^ol#MZOJQnd OubelP�oQ�TVi�b}�oTkjgQ�i_�%�)(��JbglUQ�Q\joQ\i?lP^gWR�oORf 3
MZORQ�SZb X Q���ORQ\i j�TkQ\��TViJ� MZORQ SPb X Q X WR^oi �  i `cbed\M'� 7 Tk�oWRlUQ � � ��TVfkfVWRSpMZlZbsMZQ�S MZORbeM 2 ^gMZO
vubglPb X Q MZQ\lPS,ORb�jgQ7b�iRQ�bgl �}bgWRSUSPTzbei `{^ol X `{^ol}MZOJQ?SZb X Q X WR^oi Q joQ�i4M lUWRi ^oiRQ_MZOR^oWJSZbgiR[
MZT X Q\S � (�ORQ�v9Q�bg��Sr^g` MZOJQ�[RTVSpMZlUT 2 WJMPTV^oi_bglUQ�iR^gMtSPOubglUv&Q�iR^gWR�oO~MP^�v9Q\l X TkM%^oiRQ�MP^�d�lUQ'beMPQ�bgi
bgfV�g^olPTYMZO X bgSPSU^=d\TzbeMPTViR�ab}vubglpMZTVd\WRfzbel#Q\joQ\i4MtMZT X Qr��TYMZO�vubeMPO_fkQ�iR�gMPO�`{^gl vJOR^gMZ^giRS Q X TkMPMPQ�[_beM
MZORQ �qtQ\lPQ\iR�g^�j]bgiR�gfVQ � L�fVf9^g`�MZORTkS�TViR[JTVd'bsMZQ�S%MZOubeMr^oWRl�bgfk�o^olUTkMZO X ��TkfVf fVTk�gQ�f 3 TVi4jo^ofYjoQ�MZbg��TViR�
SZb X vRfkQ�S�^g`xlZbgiJ[R^ X jebglUTzb 2 fkQ�Srd\lPQ�beMZQ\[�`{lP^ X SPT X WRfVbeMZTk^oiRSrbeS�TkiRvRWJM�vRbglZb X Q\MPQ�lUS �

�s�



7 TV�gWRlPQ � � �g�'(�T X Q + iRS3,%bgiR[&d OubglU�oQ + vROR^gMP^oi&d�^oWJi�MPS3,%[JTVSUMPlPT 2 WJMZTk^oiRStbgiR[~|RMPStMZ^ �abgWJSPSPTVbgiRS
`{^ol�� � (98 ��� �=�g`{^ol � �o�o� Q joQ\i�MPS lPWRi,��TYMZO,MPORQrSPb X Q%SUMZbglUMPTViR��v ^oSUTkMZTk^oi;�sT X vubgd M�vubelZb X Q\MPQ�l
bgiR[ X ^ X Q\i�MZb � (�ORQ v Q�lPv Q�iJ[RTVd\WRfzbgl�[JTVSUMZbgiRd\Q�^e`tMZOJTVS�MZlPbgd ��MP^]MPORQ��%�)( �rbeSad OJ^oSPQ\i MZ^
2 Q � ��d X]�

1 TYMZO MPORTVS?Tki X TkiR[;��^oWJl?iRQ0:�M7vRlU^=d\Q�[RWJlPQ�TVS_MZ^ [RQ MZQ�l X TkiRQ TY`ab [RTVSpM bgiRd\Q bgSPSU^=d\TzbeMPQ�[
MZ^]b&� � ( d�bgi 2 Q WJSPQ�[ MZ^7SUQ\M}fVT X TYMZS�^oi ��TViRQ X beMPTVdajgbelPTzb 2 fVQ\S 2 bgSUQ�[ ^oi�`{Q'beMPWRlPQ\S}^g` MZORQ
lPQ\SPWRfYMZTViJ��^oWJMPvRWJM�[RbeM b � (x^�[R^�MZORTkS��sMZORQr�gQ�iRQ\lZbeMP^ol�lPQ\SPv ^oiRSUT 2 fkQ%`{^olx[RlZb'��TViJ��vubglpMZTVd\fVQ\Sx`{lP^ X
MZORQ � b X Tk^o�sb X WJ^oi�[RTkSUMZlUT 2 W=MZTV^gi)OubeS 2 Q\Q�i X ^=[JTk|uQ\[)MZ^�SZb X vRfVQtbgfVf X WJ^oiRS�� 2 WJM#^oiJf 3 MZlPbgd �
MZOR^gSPQ ��ORTVd O���TkfVf�vRbgSPS�MZOJlP^oWR�gO b7�gTkjoQ\i v9^oTki4M � (�OJQ�d OJ^oSPQ\iyv ^oTVi4M�TkS � �~d X `{lP^ X � � (
8 � � ��TVi MZOJQ]v Q�lUv9Q\iR[RTkd�WRfVbgl vRfzbeiRQ&^g`�TYMZS�j�TVSUTV^oiE�%beiR[ �%Q]lPWRi � �o�o� X WR^oi Q\joQ\i4MZS_��TYMZO
MZORQ\TVln^oiRf 3 d\^ X_X ^oi vRbglZb X Q\MPQ�l 2 Q\TViR�&b~MPlZb � Q\d\MP^ol 3 MZOubsM�TViRd\fVWR[JQ�SnMPORTVS�v9^oTki4M � �=TkiRd�Q,^oWRl
vRlPQ j�TV^oWRS)�t^olU� SUWR�o�oQ\SUMZS�MPOubeM,SPT X TVfVbgl}vROR^gMP^oi MPlZbgd ��S [R^�iR^eM fVQ�b�jgQ?d�^giRSPTkSUMZQ\i4M�b X ^gWRi4MZS
^g`#fkTV�oO4M�TVi�bgi 3 �oTYjoQ\i vROR^gMP^gMZW 2 Qe� �%Q,��TVfkf�d�^oiRSUTV[RQ\l�^oiJf 3 MZOJQ,v Q�lPd\Q�i4M be�oQ�^g`#MP^gM bgf�d OubelP�oQ
bgd�d\W X WRfVbeMZQ\[7TVi]b�MZW 2 QabgS�d�^ X vubglUQ�[7��TkMZO7TYMZS�iRQ�bglPQ\SUM�TVi . vRfzbeiRQ�iRQ\TV�oO 2 ^olPS �

� �



7 TV�gWRlPQ � � � �~� � ( 8 � � � vRfk^gMZS � (�ORQ?|ulPSpM vRfk^gM�SUOR^���S MPORQ?Q joQ�i4M MZT X Q_[RTVSpMZlUT 2 WJMPTV^oi�`{^ol
� �o�o� Q joQ�i4MPS�lPWRi7MZOJlP^oWR�gO�b d�^ X�X ^oi7v9^oTki4M � (�ORQaiRQ0:�MnvRfV^gM�SUOR^���SnMPORQ}lPQ��gTV^oi]TVi7T X vubgd M
vubglPb X Q MZQ\l�SPvRbgd�Q�^�d�d\WRvRTkQ�[ 243�X WR^oiRS���TYMZO Q joQ\i�M�MPT X Q�S�fVQ\SPS�MPOubgi ; � �_iRS\� bgiR[�MZORQ,|Riubgf
[RTVSpMZlUT 2 WJMPTV^oi&TkSrMZORQ}d OubelP�oQ}v Q�lPd\Q�i4M be�oQ)SUQ�Q\i�`{^olrMPOR^oSPQ}SPb X Q X WR^oiRS �

7 ^ol�MPORQ�SUQ_Q joQ�i4MPS���MZOJQ �}bgWRSUSPTVbgiySUOubgv Q_^e`tMZOJQ�Q joQ\i�M)MZT X Q [RTkSUMPlPT 2 WJMZTk^oi `{^ol}^oWRl�`{^�d�WRS
� � ( bgiR[�TYMZS iRQ'bglUQ�SpM�iRQ\TV�oO 2 ^olPSxTVS lPQ X ^�joQ\[ �  iRSpMZQ'be[�MZORQ\lPQrbelPQ%M �%^�vRlU^oiR^oWJiRd�Q\[ v9Q�bg��S�bgS
TVfkfVWRSpMZlZbsMZQ�[~TVi 7 Tk�oWRlPQ � � � �87 ^olUMPWRiubeMPQ�f 3 SP^ X Q�TkiJ`{^ol X beMPTV^oi_d'bgi 2 Q��ofkQ'bgiRQ\[ 2�3 Q0:Jb X TViRTkiR�
MZORQnvubglPb X Q MZQ\lPS%bgSPSU^=d\TzbeMPQ�[_��TYMZO�MZORQ\SPQ�v Q'bg��S �  Mrd'bei 2 Q�SPOJ^G��i?MPOubeM%Q\jgQ�i4MZS�^�d�d\WRlPlUTViR�aTVi
|ulPSpM�v9Q�bg�&^oiRf 3 SUMZbglUMPQ�[]^oi7MZORQ $�� ^gWJMZQ\l�d 3 fVTViJ[RQ�l + iR^gM�MZORQ}d\Q�TVfkTViR� , 2 Q M �tQ\Q�i�b ��T X WJMZORbgf
bgiR�ofkQ�S � � � ;�� b 2 ^�jgQ&bgiR[ 2 Q�fk^G�IMPORQ7b ��T X WJMPOubgf%bgiR�ofkQ~^g`�MPORQ?M bglU�oQ\M �%�)( � (�ORQ&T X vubgd M
vubglPb X Q MZQ\lPS + v9^gfzbgl joQ\lPSUWRS7b ��T X WJMPOubgf X ^ X Q\i4MZW X [RTklPQ\d\MZTk^oi", ^g`�MPORQ�SUQ X WR^oiJS?bglUQ�bgfkSP^
d�^oi=|uiRQ�[ MP^&b~d\TVlPd\WRfzbel�lUQ��oTk^oi ^g`�MZORTkS�SPvRbgd�Q � 7 WRlUMPORQ�l\� MPORQ�fzbelP�oQ X b � ^olPTYM 3 ^g`�MZOJQ�SPQ,^olPTk� .
TViubsMZQ�[�TVi h�vRv Q�l�bgiJ[�b~S X bgfkfxb X ^oWJi�MnSUMZbglUMPQ�[�iRQ�bglnMPORQ 2 ^oWRiR[Rbgl 3]2 Q\M �%Q�Q�iyhnvJv9Q\l�bgiR[
(x^gv � ( ^ X bg�eQtMZOJQ�SPQ�SpM beMPQ X Q�i4MZS#Tki4MZ^�WRSUQ'b 2 fkQrd�W=MZS��%Q�iR^gMZQrMPOubeM�MPORQrd OubelP�oQ�Tki,MZORQrMZbglP�gQ\M
Q0:=d�Q\Q�[RS � � ��^g` MZOJQ�MP^gM bgfJd OubglP�gQnTki_SUWRlPlU^oWRiR[RTkiR�}MZW 2 Q�S `{^ol�MZOJQ 2 WJfV��^g` MZOJQ�SPQnQ\jgQ�i4MZS\�RbgiR[
TVS�bgfY�rb 3 S��olUQ'beMPQ�l�MZOubei �4� � + SPQ\Q 7 Tk�oWRlUQ � � � , � 1 ORTkfVQ�MZOJTVS�TVSnb�fVbglP�gQaSpMZQ\v TVi7MZORQad�^glPlPQ\d\M

� =



[RTVlUQ�d MZTV^gi;�R�tQ)bglUQ,bgSUSP^�d�TVbeMZTkiR� lPQ��gTV^oiRS�Tki]MPORQ}[ubeM b�SPvubed�Q}MZ^�lPQ��gTV^oiRS�Tki���TViJQ X beMZTkd�SPvubgd\Qg�
bgiR[]iR^gM�v ^oTVi4MPSrMZ^�v9^oTki4MZS �

 `�TkiRSUMPQ'bg["�tQ�`{^�d�WJS_^oi"MZORQ�SPQ�d\^oiR[ v Q'bg�/Tki"MZOJQ�MZT X TkiR� [RTVSpMZlUT 2 WJMPTV^oi ^g` 7 TV�oWRlUQ � � �
�tQ�d'bei�TkfVfkWRSUMPlZbeMPQ�OR^�� �%Q X b 3 2 Q�b 2 fkQ�MZ^7d�^oiJSUMZlPbgTVi lUQ��oTk^oiRS�^g` MZORQ T X vubed\M�vubelZb X Q\MPQ�l
SPvubed�Q}MZ^�d�^oiRSpMZlUWRd\M�bgi befV�o^olUTkMPO X�� qt^oiRSPTk[RQ�l�MPORQaMPT X TViR� [JTVSUMPlPT 2 WJMZTk^oiRSrTki 7 TV�oWRlUQ � � � �R`{^ol
� � ( 8 ��� �J� 8 ��� ��bgiR[ 8 	��=�=v ^oSPTYMZTk^oiRQ�[ �g�o� d X b 2 ^�joQe� �g�g� d X bgiR[ � �o� d XI2 Q�fk^G� 8 � � �J�
lPQ\SPv Q�d\MPTkjgQ�f 3g� mn^gMPQ_MZORbeM�MZOJQ?SPQ\d�^oiR[/v Q'bg��[RQ\SPd�lUT 2 Q�[/b 2 ^�joQ&SUORTk` MPS)MZ^��tbglP[JS fzbeMPQ�l,Q joQ\i�M
MZT X Q\StbgS%^oiRQ�j�TkQ\��StMPORQ�vRfk^gMZS%TVi_[RQ�d\lPQ'beSPTViJ� � � (�i�W X,2 Q\l � (�ORTkStTVStbgSt^giRQn�%^oWRfk[?Q0:=v Q�d\M
`{^ol�[R^���i �o^oTkiR� X WR^giRS � qt^oiRSUQ�i4MZlPbeMZTkiR� ^oi MZORQ&T X vubed\M�vRbglZb X Q\MPQ�lUS,`{^ol�fkTV�oO4M�Q\i4MZQ�lUTViR�
� � (@8 � � �&��TkMZO�Q\jgQ�i4M,MPT X Q�S 2 Q\M �%Q�Q�i � � beiR[ � = iRS 3 TVQ\fV[RS)b7jgQ�l 3 Tki4MZQ�lUQ�SpMZTViJ��SUOubgv Q �
�x^olpMZTk^oiRS?^g`�MPOubeM&SUOubgv Q X b 3"2 Q v9Q�bglPQ\[ 243 d�W=MPMZTkiR� bg�obgTVi ^gi X WR^oiJS~��ORTVd O vRlU^=[JWRd�Q
fVTk�oO4M_Tki � � (�S 8 ��� � bgiJ[ 8 ��������TYMZORTki MPORQ�Tkl_SUQ�d\^oiR[ v Q'bg��S\� � � . � � iRS~bgiR[ � � . �o� iRS
+ SUQ�Q 7 TV�gWRlPQ � � � , � L��4beTVi;��MZ^ MZWRlUi&MZORQ\SPQaTVi4MZ^ v ^gMZQ\i4MZTzbefVf 3 WRSUQ'b 2 fVQ�d�W=MZS�MZORQ�|uiRbgf;T X bg�oQnTVi
7 TV�gWRlPQ � � � SUOR^���S,MZORQ�d OubglU�oQ~v Q�lUd�Q\i�MZbg�oQ_TVi 8 � � � � mn^eMZQ_MPOubeMaTkM)OubgS)b��gQ�i4MZf 3 v9Q�bg�gQ\[
�abeWRSPSUTzbgi�d OubglZbed\MZQ\l � 7 WJlUMZOJQ�l�iJ^gMZQ}MZOubsM 2 bgSUQ�[ ^gi ^oWRln^ 2 SPQ\lUjebeMPTV^oiRS�^oi�MPORQ)|RlPSUMnMZT X TkiR�
v9Q�bg����b�d ORbglP�oQ}v Q�lUd�Q�i4MZbg�oQ}��TkMZOJTVi?MZOJTVS �abeWRSPSUTzbgi7TVS�iJ^gMnbgfV^oiJQ}b SUW &�d�TkQ�i4M�d\^oiR[RTYMZTk^oi?`{^ol
d�^oiJSUMZlPbgTViJTViR��MPORQ}T X vubgd\M�vRbglZb X Q\MPQ�l �

qtfkQ'bglUf 3 SPQ joQ\lZbgf�vJlP^ 2 fkQ X S~lUQ X bgTVi ��TkMZO"MZORTkS&bgvRvRlU^4bgd O � (�ORQ X Q MZOR^�[ TkS_joQ\l 3 d�^ X .
vRfVTkd'beMPQ�[ TVi MZOubeM_b jgbeSUM?i�W X,2 Q\l_^g`�SUM bsMZTVSpMZTkd�S_bglPQ]iRQ�d\Q�SUSZbgl 3 MP^ bgd\d�WRlPbeMZQ\f 3/X ^=[RQ\f�MZORQ
X WR^oi 4 SnvRlP^o�glPQ�SUS �  i�bg[R[JTkMZTk^oi;�RMPORQ,[RT/&�d�WRfYM 3 TVi bevRvRf 3 TkiR� X bgi 3 d�WJMPS�^oi�MZORQaSZb X Q,[RbeM b
SPQ M_d\^olPlUQ�SUv9^oiJ[RTViR��MP^�[RT �9Q�lUQ�i4M `{Q'beMPWRlPQ\S�`{lP^ X iRQ�Tk�oO 2 ^olUTViR� � � (�S TkS�MZOubeM MPORQ&i�W X�2 Q�l
^g`�SUWRlUj�Tkj�TkiR� Q\jgQ�i4MZS [JQ�d�lUQ'bgSUQ�S � 7 TViubefVf 3 � MZORQ\SPQ?lUQ�SPWJfkMZS�bglPQ_lPQ'befVf 3 ^oiRf 3 jebgfkTV[ `{^ol X WR^oiRS
��ORTVd O/vubeSPS,MPORlP^oWJ�oO MZORQ&v ^oTki�M,SPv Q�d\Tk|uQ\["b 2 ^�joQe� SP^ X Q\MPORTViR� � b X * L�m � ��TVfkf iJ^gM Oub'joQ
��iR^���fVQ�[J�oQ�^g` bgOJQ'bg[�^g`#MPT X Q � L�fkMPOR^oWR�gO�MZORQ\lPQ�TkS�SpMZTVfkf X WRd O �%^olP�]MZ^ 2 Q�[R^oiJQ,MZ^?d\lPQ�beMZQ
b,d�^ X vRfkQ\MPQ�bgfk�o^olUTkMZO X TkM%TVS%OR^ov Q�[~MPOubeMt`{WJlUMZOJQ�lrd\^oiRSPTk[RQ�lPbeMZTk^oiRS ��TVfkf Q\iub 2 fkQnMPTV�oO4MZQ\ltfkT X TkMZS
^oi�b�jebgTkfzb 2 fVQ�lUQ��oTk^oiRS�Tki]^gWRl�vubglPb X Q MZQ\l�SPvubgd\Q�S �
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7 TV�gWRlPQ � � � � 7 lU^ X MZ^ov fkQ\` M'����joQ\i4M�MPT X TViR�][RTkSUMZlUT 2 W=MZTV^giRSa`{^gl)MZOJlPQ�Q7� � (�S ^giRQ?[RTklPQ�d MZf 3
b 2 ^GjgQ�bgiR[�M �t^ 2 Q�fk^G� � � ( 8 � � � � (�ORQ `{^oWJlUMZO T X bg�gQ,TVSnMZORQ T X vubed\M�vubelZb X Q\MPQ�l�SUvubgd�Q
`{^ol X WR^giRS�d�WJM�^oi7MZT X Q\St��TkMPORTVi&MPORQ � iR[7v9Q�bg�?^g`�� � ( 8 � � � 4 SrMPT X TViR��[JTVSUMPlPT 2 WJMZTk^oi + SPQ�Q
7 TV�gWRlPQ � � � , �E`{^ofkfV^��%Q�[ 243 MPORQ�SPb X Q,vRfV^gMn`{^ol�d\WJMZS�^gi�Q\joQ\i4MaMPT X Q�S���TkMZO MPORQ � iJ[�v9Q�bg��^g`
� � ( 8 � � � 4 SriRQ�Tk�oO 2 ^glPTViJ��� � (�S �27 Tkiubgfkf 3 �oMPORQ�d OubelP�oQ�v Q�lUd�Q\i�MZbg�oQ�[JTVSUMPlPT 2 WJMZTk^oi�^g` � � (
8 � � �J�J|JM�MP^�b �}bgWRSUSPTVbgi&`{^ol�MZORQ\SPQ}d�WJMPS �
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� b X�* L�m � 4 S�|ulPSpM�lUQ�SPWJfkMZS X Q�bgSPWJlPQ�[ b�lZbsMZTV^]^g`�^ 2 SPQ\lUjoQ\[ MZ^�Q :=v9Q\d\MZQ\[/bgi4MZTkiRQ�WJMPlPTkiR^oS
beM_Q�iRQ\lP�oTkQ�S~�glPQ'bsMZQ�l�MZOubei � � � ��Q � ^g` � � = � ��� � � � ��� + SpM beM3,�� � � �e� � + S 3 S3, �td�^oiJ|Rl X TViR�yiR^gM
^oiRf 3 iJQ�WJMPlPTViJ^&^oSPd\TVfVfVbeMZTk^oiRS\� 2 WJM}bgfkSP^?TkSP^ofVbeMZTkiR��MPORQ * bglP�gQ ��T/:=TkiR�~LniR�ofVQ,SP^ofkWJMZTk^oi�MP^?MZORQ
SP^ofVbgl�iJQ�WJMPlPTViJ^&vRlP^ 2 fVQ X ! � �gW � � # � (�ORTVS�lUQ�SUWRfkM��tbgS�SUWRvRv ^olUMPQ�[ 243 X bgi 3 Q �E^olpMZS�MPORlP^oWJ�oO .
^oWJMaMZORQ�d�^gfVfzb 2 ^olPbeMZTk^oi MZ^�lPQ\[RWRd�Q X WR^oiyTViR[JWRd�Q\[ 2 bgd ���olU^oWRiR[ SUTV�oiRbgfVS � (�ORQ?iJQ0:�M�vRORbgSPQ
^g` � b X * L�m � lPQ���WRTklPQ\S)Q joQ�i�MZTk�oO4MZQ�l�d\^oiRSpMZlZbeTVi4MZS}^oi 2 bgd ���olU^oWRiR[RS)bgiR[ SU^]MPORQ�SUQ_Q �E^olpMZS
d�^oi4MPTVi�WRQ �

 i ^glP[RQ\lnMZ^_MZQ�SpM�MZOJQ X WR^gi�MZlPbgiRSPv ^olpM�^g` � b X�* L�m � �a�#L�m ( T X vRfVQ X Q\i4M beMPTV^oiRS\�u^oiRQ
SUMPWR[ 3 bgT X SaMP^�d\lPQ'bsMZQ&bgiJ[ MZlPbgd � X WR^oiRSa`{lP^ X
2 Q 3 ^oiR[ ��^oWJi�M  �gQ\iR^ 3 b X b�MZORlU^oWR�oOyMZORQ
[RQ\MPQ�d MZ^ol ��TkMPO bgiJ^gMZORQ\l_vJlP^o�olPb X �t��hn^oi �  X WRfVbeMZTk^oi"qt^=[RQ + ��h�� pq%, � (�OJQ�bg[=jgbei�MZbg�oQ
^g`#WRSUTViR�&��h�� pq ^�joQ\l �}� L�m ( TkS�TkMPS�`cbeSUMZQ\l�vRlU^ovubg�obeMZTk^oi�lU^oWJMPTViRQ\SnMZOJlP^oWR�gO X Q\[RTzb SPWJd O
bgSnMPORQ�SUWRlPlU^oWRiR[RTkiR�~lU^=d � � (�OJTVS�SpMZWR[ 3 OubeS 2 Q�Q�i b 2 fVQ}MZ^?d\^oiJ|ul X � WRSUTViR�~MPORQ X ^oWRi4MZbgTVi 4 S
�oQ�^ X Q MZl 3 �JMZOJQa^ 2 SPQ\lUjoQ\[ X WJ^oi7lZbeMPQ�S�bgiR[]T X vubgd MrvubglPb X Q\MZQ\lPS�beM�MPORQ � b X Tk^o�sb)SPTYMZQ � Lni .
^gMZOJQ�l�SUMZWJ[ 3 `{^=d\WRSPQ\S�^oi�lPQ X ^�j�TViR� Q�lUlP^oiJQ�^oWRS X WR^oi�Q\jgQ�i4MZS�`{lU^ X MPORQ)[RbeM b�v9^�^of;MZORbeMnbglPQ
d�lUQ'beMPQ�[ 243 iR^oTkS 3 $�� � � (�S\��^ol�lPTkiR�oTkiR��Tki�WRvR�olPbg[RQ\[�Q\fVQ\d\MZlU^oiRTkd�S�WRSUTViR��TkiJ`{^ol X beMPTV^oi}`{lP^ X
MZORQ  � � 7 TViRbgfVf 3 ��Q �9^olUMPSrMZ^ T X vRlU^�joQ�MPORQ�bgd\d�WRlPbgd 3 ^e` MPORQ  � X WR^oi?|JMPMZQ\l�WRSPTkiR� bg[JjebgiJd�Q�[
fVTk�oO4M�vRlP^gvubg�4beMPTV^oi X ^�[RQ�fkSrTVi&MZOJQafkTV��WRTk[&SPd�Tki4MZTVfkfzbeMP^ol%bglPQabgi7^oiR�g^oTViR� vRlU^ � Q�d M �



 MaTVS�MPORQ_bgT X ^g`r^oWJlaSpMZWR[JTVQ�S}MZ^7Tki�MPQ��olPbeMZQ ��TYMZO MZORQ\SPQ�Q �9^olUMPS,bgiJ[�`{^ol X b7lPTV�gTV[ 2 bgd � .
�olP^gWRiR[�lPQ�[JWRd\MPTV^oi_vRlP^o�glZb X�X QrbeM � b X * L�m � � $ WRl SPT X WRfzbeMPTV^oiJS�Oub'joQ�TViR[JTVd'bsMZQ�[ MZORbeM MZORQ
SPQ\d\MZTk^oiubgf $�� Q0&_d\TVQ\iRd�TkQ�SrbelPQnb 2 ^�jgQnMZOJQ�iRQ\d�Q�SUSZbgl 3 �ofk^ 2 bgf 	�����MZORlUQ�SUOR^ofV[�`{^ol MZORQ�d�WRlUlPQ\i�M
� b X * L�m � [RTVSPb 2 fkQ�[�� � ( SPd\Q�iubelPTV^ � 7 WJlUMZOJQ�l�� `{^ol�MPORlPQ\Q lPQ��gTV^oiRS}Tki MZORTkSaSUd�Q\iubglPTk^R� Q6& .
d�TkQ�iRd\TVQ�S#WJSPTViJ��lPQ'befR[ubeMZbabeiubgf 3 SUTVS�d\WJMZS#^oi_��^gi�MPQnqrbglPfk^�[ubeMZbabelPQrTki �o^=^�[ bg�olUQ�Q X Q\i�M#��TYMZO
MZOR^gSPQ?v Q�lp`{^ol X Q�[ ^gi bgd\MPWubgf [ubeMZb � (�OubsM�TVS\��MZOJQ?vRlPQ\SPd\lPTVv=MZTV^gi WRSUQ�[/^oi lUQ'bgf [ubeMZb 3 TVQ�fk[RS
lPQ�bgSP^oiRb 2 fVQni�W X�2 Q�lPS � (�ORTVS%��iR^���fVQ�[J�oQ���TVfkf�fzbeMPQ�l SPQ�lpjoQ�MP^�TViJd�lPQ�bgSPQnd�^oi=|u[RQ�iJd�Q�TVi_d�WRlUlPQ\i�M
2 bgd ���olU^oWRiR[�Q�fVT X TkiubeMPTV^oi X Q MZOR^�[RS �

7 Tkiubgfkf 3 �rMPORQ�bgiubgf 3 SPTVS&^e` ��^gi�MPQyqrbglPfk^ [ubeM b SUWR�o�oQ\SUMZS7MZORbeM]TkM&TkS&v9^oSUSPT 2 fVQ MP^ d\lPQ�beMZQ
b X WR^oi/|RMPMPTViR� befV�o^olUTkMPO X 2 bgSPQ\["WRv ^oi ^oiRf 3 $�� Q joQ\i�M_TVi=`{^ol X beMZTk^oi � (�OubeM MZORTkS�|RMPMPQ�l
��TVfkfufVTV�eQ�f 3 Oub'joQ�MP^,T X vRfkQ X Q�i4M%bgi?b 2 SUMZlPbgd\M X Q MZOR^�[~^e` SPWRd\d�Q\SPSPTYjoQ\f 3 iRbglPlU^G��TkiR�,lUQ��oTk^oiRS TVi
vubglPb X Q MZQ\l�SPvubed�Q�TVS�iJ^gM SPWRlUvRlPTkSPTkiR�R�od\^oiRSPTk[RQ�lUTViR��MPORQ�lPQ �uQ�d MZTYjoQ�b 2 TkfVTkMPTVQ\S ^e`9MPORQ $�� ( 3 joQ\� �
(�ORQ [RQ\jgQ�fV^gv X Q\i4Mx^e`=MPORTVS�bgfk�o^olUTkMZO X TkS [RlPTYjoQ\i 243 b�iRQ�Q\[)MP^�T X vJlP^�joQ�MPORQ bgd�d\WRlZbgd 3 ^g` X WR^oi
|RMZS�`{lP^ X MZORQ  � �  `xMZORQ $�� bgfk�o^olPTYMZO X d'bei 2 Q X bg[RQ�MP^_d\^oiRSUTVSUMPQ�i4MZf 3 bg�olUQ�Q���TkMPO]MPORQ� �
X WR^oi |RMUMZQ\l���d 3 fVTkiR[RQ\l#d�WJMPS X bg[RQ�belP^oWRiJ[_b X WJ^oi 4 S�MZlZbed ��d'bgi 2 QrMZTV�gO�MPQ�iRQ\[ � (�Tk�oO4MZQ�l d\WJMZS
��TVfkfx�oTYjoQ b 2 Q\MUMZQ�l�TkiR[RTkd'beMPTV^oi�^g` lPQ��gTV^oiRS�bgfV^oiJ�~MZORQ X WR^oi 4 S�MZlPb � Q�d MZ^ol 3 ��ORQ\lPQ SPvRbgfVfVbeMZTk^oi
SPTk�oiubgfkS�bglPQ}v ^oSPSUT 2 fkQg�ubeiR[]MPORQ�lUQ 243 lPQ\[RWRd\Q)[RQ MZQ\d\MZ^gl 2 fVTViJ[7MPT X Q �
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