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1Introduction
>�a�C!F AD_�@cP�@BJ�^�R¦K PfF _8^]@Bb�M E�A �]CW@cUcA h J»P¾Y P<E�ADU
a���K PfF _8^]@Bb�M E�A �]CW@cUcA hjC-hjUc_KAD_ F AD^�hcC�[>[
KNMOE�Q � P<E'hcU P�E C p�hjC�EKUcAD^�E ^�R h�aKC�AD@ TWH�@c@BC�E h UBJ�UBhcC�d h�a�P<h�T*P�E @cCWT�^]dndnC�E�Y�@cC�F�_
C'�<P�E h _&^�^�[�UIhj^nh�a�C _8^]@B@c^ � C�@cU��Na�C�E hba�CWJGUBC*P�@BT#a R%^]@ _&^�^]['U ^]EGh�a�CWAD@�� CW_;UcA hcC�V
]�HK@Bh�aKC�@cdn^]@BCf[ h�a�C C-p�hcC�E�UBAD^]E Uba�^]H-FDY Y�C²F A �]CW@#P�Y�Y�A hjAD^�E4PfF�A EKR%^]@Bd�P<hcAD^]EIR%@c^]d�KNMOE �ZU
T�H�@B@cC�E h UiJ�UihjCWd h�a�P<h T�P�E!P�UBUcADUih A E�^�
KhcADdnA&$�A E�b h�aKC UcH,
 
8^]@ih R%@B^]d h�a�C@F AD_�@cP�@cADP�E�U�[
doA E�ADdnA&$WADE�b�hba�C�C-p!
&C�E�UBC�U�^]E;A @c@cC�FDC ��P<E'h _&^�^]['U�[ P�E�Y hjP�@cb�CWhjA E�bohba�C 
�H�@BT#a4P�UBC ^�R

8^�
KH FQP�@ _8^�^]['U�V
>�a�C h J 
8C ^�R4UBJ�UihjC�d C-p�hjCWE�UcA ^]E hba4P<h|KNMOE � P�E hjU A U T�PfFJF C�Y P ���������
	���������
�	���������	��
��	
P¾E'I�Q�� df��� UiJ�UBhjCWdaVDELI ADU P _K@c^ P�YeT�P<hjCWb]^]@iJ�^�R
P(
,
-FDADT�P<hjA ^]E�U P�E�YehjCWT#a�E�^`F ^]b]A C�U R%^]@
b P<h�aKC�@cA E�b ['UBhc^]@cA E�b ['P�E�PfF J $�A E�b ['P�EKY 
�@B^���A Y�ADE�b P�TWT�CWUcU hc^ Y4P)h P hc^�aKC²F&
oC�E hjCW@ 
�@BADUBC
H�UcCW@cUId�P�[<C�_8C-hchjCW@ _�H�UBADE�CWUcUIY�C�TWADUcA ^]E�UWV
KNMOE A U P 
�H�_-FDADT @BC�UBC*P�@BT#a FDA _�@jP�@iJ R%^]@ hba�C T�A h J�^<R�K P�FD_&^]@cbGP�E�Y A hcU�E�C�A b`a'_8^]@BU�V
I hjU�
�@BADdoP�@BJ;hjP�Uc[ ADU hj^ UBH,
,
&^]@Bh @cCWUcC*P<@cT#a P�E�Y2CWY�H�T*P)hjAD^�E R%^]@�K PfF _8^]@Bb MIE�A ��C�@�_
UcA h J¹P½KOKNM@Q _ J!a�P ��A E�bo@BC²F C'�<P�E h A EKR%^]@Bd�P<hcAD^]E!P��<P�AGFQP�_ F C�V�KOKNM�a4P�U P<_8^]H�h@d�[ e`efe
C�d�
 FD^ J]CWC�UoP�E�Y P�_&^]HKh$^`^`[ e`e`e _&^]@c@B^ � CW@cU�V¤KNMOE ADU 
 FQP<T�C�Y b]CW^]b]@cP(
 a�A T*PfFGF J�hj^�_
b]CWhba�C�@ � A hba±KOKNM�[ � A h�a P UcdoPfFJF Y�C�
4P<@BhjdnC�E h!A E h�UB_�OBC�@Bb�V >�a�C F AD_�@cP�@BJÀa4P<U
P�_8^�HKh�i`e`e-[ e`e`e�CWY�A hcAD^]EKU ^�R
_8^�^]['U P���P<AJFQP<_ FDCIR%^]@ _&^]@c@B^�� A E�b�V
>�a�CUE'I UBJ�UBhcC�d T�^]EKUcADUihjU ^�R h � ^ P(
 
 FDA T*P<hcAD^]E�U��0^]E�C R%^]@ h�a�Cn_�H�UBADE�CWUcU H�UcCW@cU�P<E�Y
P�E�^�hba�C�@ R%^�@ h�a�C _8^]@B@c^ � C�@cUWV >�a�C _KH�UcA E�C�UBU�H�UcCW@cU P�@cC ADE�
4P<@BhjA T�H FDP�@ h�a�C�F AD_�@cP�@cADP�E�UWV
>�a�C P+
,
 FDA T*P<hcAD^]E R%^]@ hba�CNFDAD_K@jP�@BAQP�E�U�[)hba�CNFDA _�@jP�@BAQP�E UcCW@-��ADTWCf[ 
�@c^ ��ADYKC�U�Uc^j_ T*P�FJFDCWY P�U�_
Uc^�T�AQP)hjAD^�E�@cH-FDC�U�[ �NaKADT#aeADU ADEKR%^�@cdoP<hjA ^]E P�_&^]HKh �NaKADT#ae_&^�^]['ULa4P��]C _&C�C�Ee_&^]@B@c^ � CWY
hj^]b]C-h�a�CW@ � A h�a��NaKADT#an^�h�a�CW@�_8^�^]['U�V�]4H�@Bhba�C�@Bdo^]@BCf[]hba�C�FDA _�@jP�@BAQP�E UcCW@-��ADTWC�
K@c^ ��ADY�CWU
UBh P)hjADUihjA T*PfF Y4P)h P �Na�C�@BC h�a�C$FDA _�@jP<@cAQP<E�U P�dn^]E�b�^�hba�C�@ h�a�A E�b]UnT*P�E UcCWC UBhjP<hjA UBhcADT�U
P�_8^�HKhOF ^ P�E!Y4P<hjPKVN]4^]@ h�a�C _&^]@c@B^�� C�@BU P @cCWT�^]dndoCWE�Y4P<hcAD^]E!UBC�@-��A T�C�a�P�U _&C�CWE ADdy_

 FDCWdoCWE'hcC�Y A E ^]@BY�C�@#hj^ @BC�T�^�dodnC�E�Y @cC²F C'�<P�E h _&^�^]['U²[(�Na�CWE�h�a�C-J UBC*P�@BT#a R%^]@ _&^�^�[�U
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^]EyKNMOE �ZU � C�_ UcA hjC�V�
�C'a4P��]C Y�C �]C²F ^�
&C�YnP Y4P<hjP � P<@cC²aK^]H�UcC R%^�@�KNMOE2A E�^]@cYKC�@ hc^
_8C P�_ F C hj^ndoP�[�C Uih P<hcADUBhcADT�PfF �'H�CW@cADCWU²[�P�UBUc^�T�ADP<hjA ^]E�@cH-FDC�U�[4P�E�YG@cCWT�^]dndnC�E�Y4P)hjAD^�E�U�V
>�a�C @cC�TW^]dndoCWE�Y4P<hcAD^]E UcC�@���ADT�C Y�^�C�U�[)P�UMh�a�C�E�P�doC UcH�b]b�C�UBhcU²[)@cCWT�^]dndoCWE�Y _&^�^]['UMhc^
_8^]@B@c^ � C�@cUWV�E P�UcCWY!^]E�h�a�C UcADdnAJFDP�@cA h J�^�R#_&^�^�[�U PrFDADUih ^<R
UBADdnAJFDP�@ P�E�Y 
�@BC�UcHKd�P�_-F J
@cC²F C'�<P�E he_&^�^�[�UoADU 
K@cC�UBC�E hjCWY R%^�@oh�aKC _8^�@c@c^ � C�@�[��Na�CWE�C'��C�@GP 
4P<@BhjA T�H FDP�@n_8^�^][
a4P�U _&C�C�E�UBC²FDCWTWhcC�Y�_ J h�aKC _8^]@B@c^ � C�@�V�]4^]@ A E�UBhjP�E�TWCf[ � C T�^]H F Y a4P��]CnP�_&^]@c@B^ � CW@
�Na�^ a4P�U OBH�UBh R%^]H�E�Y h�a�Co_8^�^][���� 	����"� ����
 [
h�a�Cn@cCWT�^]dndoCWE�Y4P<hcAD^]E�UBC�@-��A T�C � AGFJF
h�a�CWE @cCWT�^]dndnC�E�Y P FDADUihe^�R _8^�^]['U²[ �NaKADT#a P�@cC�UcA doAGFQP�@nhj^	��� 	
���"� ����
 V >�a�A U
@cC�TW^]dndoCWE�Y4P<hcAD^]E ADUn_4P�UBC�Y ^]E h�a�C F AD['ADEKb]U ^�R h�aKC T�^�dod�HKE�A h J2^<R�H�UcCW@cU �Na�A T#a
a4P��]C PfFDUB^ _&^]@B@c^ � CWY���� 	��
�"� ����
 V K FDADUih!^�R @cC�TW^]dndoCWE�Y�C�Y:_&^�^�[�U!TW^]H FDY R%^]@
ADE�Uih P�E�TWCoTW^]E h P�A E���� 	������������ 
 � 	�� ����� [���� 	�� ������� � �������!� � [#P�E�Y"��� 	$#)
 �%� �&���
' �(�)� � 	+*!,-� � 
 ��V 
�C$a4P��]CGADd�
 F C�dnC�E hjCWY P<E A hjC�dy_ _�P�UcCWY TW^`FJFDP�_&^]@jP<hcA ��C �®F hjC�@BADE�b
PfFDb]^�@cA hba�d R%@c^]d ��^}e�� h�a4P)h d�P�[<C�U H�UBCa^�R ^]H�@ Y�P<h P � P�@cC�a�^]H�UBC�VºI EKA hjADPfFJF J`[
A h ADU
Y�A/.nT�H-F h�hj^ T�^�doC H,
 � A hbaoCWE�^]H�b`an@cCWT�^]dndnC�E�Y4P)hjAD^�E�U�Y�H�C hj^�h�aKC U-
4P�@cUBC P<do^]HKE'h
^�R FD^ P�E�a�ADUihj^]@iJ]V|I E ^]@cY�CW@ hj^ TW^�
&C � A hba�h�a�A U ['ADE�Y ^<R8TW^`FDY�_ UBhjP�@Bh 
�@B^]_ FDCWd![�� C�a�P ��C
ADd�
 FDCWdoCWE'hcC�YeP TW^]E hjC�E h�_ _4P�UBC�YaPfFDb�^]@cA h�a�d hc^nTW^]d�
8CWE�UjP<hcC R%^]@ hba�C ADE�A hjADPfF>FQP�T [o^�R
@cC�TW^]dndoCWE�Y4P<hcAD^]E�UWV
>�a�C¿F AD_�@cP�@cADP�E UcCW@-��ADTWCoR%^]@�dnADE�A E�b!P�UBUc^�T�AQP)hjAD^�E @BH FDCWU b�A �]CWU hba�C�FDAD_K@jP�@BAQP�E�U P!FDA UBh
^�R�@cH-FDC�U UBhjP<hjA E�b��NaKADT#a _&^�^�[�U P�@cC P�UBUc^�T�AQP)hjC�Y � A hba C*P�T#a ^�h�a�CW@�V�K E C pKP�d 
-FDC ^�R
P�E P�UcUB^�TWAQP<hcAD^]Ea@cH F C�T�^]H-FDY _&C �
� ���0�1��� 
 � 	
23� �54 	+�76 ����� 	�� P�UcUB^�TWAQP<hcC�Y � A hba8��� 	
9 	:�)�<;=� �
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	 V 
 C
a4P��]CeADd�
 F C�dnC�E hjCWY�^]H�@ ^ � E PfFDb]^�@cA hba�d T�PfFJF C�Y L I�� P�E�Y2doP�Y�C�P 
&C�@BR%^�@cdoP�E�T�C
hjC�Uih�^�R A h�hj^]b�CWh�aKC�@ � A h�a h�a�CnT²FDP�UcUBADT�K 
�@BAD^]@BA PfFDb�^]@cA h�a�dGV¿]4@B^]dmh�aKCohjCWUBh @cCWUcH F h
P�E P(
 
�@c^�
K@cAQP)hjCoa J�_�@cA Ya^�R h�a�C�h � ^�PfFDb�^]@cA h�a�dnU � P�U TW@cC�P<hjCWY ADEG^]@BY�C�@ hj^nhjCWUBh A hjU
UcT*P�FQP�_�AGFDA h J�P<b P�ADEKUBhN]�t�_ ��@B^�� hbac[!�NaKADT#aGADU ['E�^ � Eahc^nUBT*PfF C � C�FJF/V

�Cya4P���CndoP�Y�C�P � C�_ UcA hjC hba4P<h TW^`FJF C�T-hjU Uih P<hcADUBhcADTWU P�E�Y P�UBUc^�T�AQP)hjAD^�E @cH-FDC�U R%@B^]d
h�a�C�Y�P<h P � P�@BC²a�^�H�UcC<V;>�a�C�@BCWR%^]@BCf[ h�aKCUFDA _�@jP�@BAQP�E�UBC�@-��A T�CePfF Uc^ 
�@c^ ��ADY�CWU Uih P<hcADUBhcA�_
T*PfF Y4P<hjP _ J�b]A ��ADE�baP�FDC �]C�F�_ � A UcC�
�@cCWUcCWE'hjP<hjA ^]E ^�R h�a�C�Y�P<h PKV!]4^]@ A E�UBhjP�E�TWC�A h ADU

8^]UBUcA _ FDC hj^ UcC�C h�a�C Y�ADUihj@cA _�HKhcAD^]E ^�R¸F ^ P�E�U ^ �]CW@ J]C�P�@cU�[�do^�E'hba�U²[ � C�C�['U�[4P�E�Y�Y�P J�UWV
]�HK@Bh�aKC�@cdn^]@BCf[)A h
ADU�
8^]UBUcA _ FDC hj^ b]CWh P¦FDA UBh#^�R�dn^]UBh 
&^�
�H FDP�@0_8^�^]['U P<E�Y�dn^]UBh P�TWhcA ��C
_8^]@B@c^ � C�@cUWV
KOFJF0h�aKC�UcCW@-��ADTWC�U P�T�TWC�UBU h�a�C�Y�P<h P�R%@B^]d h�a�C �)�"
!�A@B� � 	 � � � � 	 [ �Na�A T#a;ADU hba�C ��C�@BJ
T�^]@BC ^�RMhba�C UiJ�UBhjCWdaVDY P)h P R%@c^]dxKNM¦E �fU ^�
8CW@jP<hcAD^]E�PfF�UBJ�UihjC�d ADU C-p�hj@cP�TWhcC�Yc[�hj@cP�E�U�_
R%^]@cdnC�Y P�E�YÀFD^]P�Y�C�Y2A E hj^;h�a�C!Y4P)h P � P<@cC²aK^]H�UcCG^]E P;@cC�b�H FQP�@ _4P�UcA U�V >�a�CGY4P<hjP
� P�@BC²a�^�H�UcC H�UcCWUOt#^]UBhcb]@cC*l�� L P�U hba�C2YoE ` l8V
>�a�C�Uihj@cHKTWhjHK@cCn^�R hba�C @cC�
&^]@ih A U P�U R%^fFJFD^ � UWV +'a�P(
KhjCW@rdeT�^ ��C�@cU�KNMOE �ZU @BC��'H�A @cC�_
doCWE'hcU P�E�Y hba�CeT#a�^]A T�Ce^�R�
 FDP<hcR%^]@Bd ^]E��Na�ADT#a2hba�CeUBJ�UBhcC�d A U�_�H�AGF h�V�E P�UcCWY ^]E
h�a�Ce@BC��'H�AD@BC�dnC�E hjU +'a4P+
KhjCW@Wi�C p!
 FQP�A E�U hba�CeY�A/C8C�@BC�E h T�^�d 
&^]E�CWE'hcU�ADE hba�C!Y4P<hjP
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� P�@BC²a�^�H�UcC<V�I E.+'a4P+
KhjCW@�g-[,� C b]CWhIADE hc^oP<UcUc^�T�ADP<hjA ^]Ee@cH-FDC�doA E�ADEKb [ �NaKC�@cC � C ADdy_

 FDCWdoCWE'h ^]H�@ ^�� Eeb�C�E�CW@jPfF8PfFDb�^]@cA h�a�d L I��r[�L#P<@cb]C¦I hjC�dnUcC-h � H�CW@BJ`[KP�E�YeA d 
�@B^ �]C�U
^]E;A hIhj^o_8C-hchjCW@ h�aKC 
&C�@BR%^�@cdoP�E�T�C<V�+'a4P+
KhjCW@ )oT�^�E�T�CW@cE�U hba�C�A d 
 F C�dnC�E h P)hjAD^�Ee^�R
h�a�C @BC�T�^�dodnC�E�Y�P<hjA ^]E UiJ�UihjCWdaV�+'a4P(
KhcC�@�Z 
�@BC�UcCWE hjU�^]H�@ Y4P)h P�P�TWT�CWUcU�hj^�^`FDUWV�] A�_
E4PfFJF J`[ +'a4P(
KhcC�@2k�T�^�E�T²F H�Y�C�U ^]E;h�a�C�@BC�
&^]@Bh�V2]�HK@Bh�aKC�@cdn^]@BCf[ hba�C�@cC'
8^�@Bh A E�T²F H�Y�C�U
P(
,
&C�E�Y�A T�CWU P�_&^]HKh hba�C UcP�d�
 FDC�Y4P<hjP R%@B^]d°KNM¦EO[4h�a�C�Y P<h P�
�P�@cC�a�^]H�UBCf[ K UBUc^�T�A�_
P<hjA ^]E!kIH-FDC�U�[4P�E�Y + ^`FGFQP�_&^]@jP)hjA ��CO]
AJF hcC�@BADE�b�V
>�a�ADU�@cC'
8^�@Bh�ADU�PeTW^]E hjADE'H4P)hjAD^�E;^�R hba�C 
�@cC ��AD^]H�U ^�E�C � i`i � VyI E�h�a�C R%^`FGFD^ � ADEKboh�aKC
E�C'� T�^]E hj@BAD_�H�hjAD^�E�U P<@cC _�@BADC��KJ ^]H�h�FDA E�C�Y V >�a�C ADE�YKA ��ADY�H�PfF T#a4P(
KhcC�@BU � AGFJF R%H�@ih�a�CW@
C²FQP<_8^]@cP<hjC ^]EGhba�C UcHK_�OBC�T-hjU��

� >�a�C�
&C�@iR%^]@cdoP�E�TWC ^�R�hba�Crh�> L 
�@c^�T�CWUcU@a�P�U _&C�CWE;UcADb�E�A �4T�P�E h�F JeADd�
�@c^ ��C�YMV
>�a�C C-p�C�TWHKhjA ^]E hjA doC�a4P�U Y�@B^�
,
&C�Y;R%@c^�d g¿_ )¿aK^]H�@cU hc^!P(
,
�@B^*pKA d�P)hjC²F J�d
doA E'HKhjCWU R%^]@o^)e do^�E'hba�U ^�R|FD^ P<EeY4P<h P�V

� >�a�C�Y�P<h P � P�@BC²a�^�H�UcC Y�C�UBADb]E a4P�U _&C�CWE dn^�YKA �4CWY UBH�T#a h�a�P<hah � ^ dnADE�A�_
Y�ADdnC�EKUcAD^�E�U'a4P���C C�dnC�@cb�C�Y�R%@B^]d hba�C CWY�A hcAD^]E�P�E�Ye_&^]@c@B^�� C�@ Y�ADdnC�E�UBAD^]EKU A E
^]@cYKC�@ hc^�doP�[�C�A h C�P�UcA C�@Ihj^ 
�@BC�UBC�E h h�a�C Y4P<hjP¿a�ADCW@jP�@BT#a�ADT�PfFJF JeP�U Y�C�UBT�@cA _8CWY
ADE +'a4P(
�hjC�@�i-[!�Na�C�@BC hba�C Y4P<hjP � P�@BC²a�^]HKUcC Y�C�UBADb]E!ADU YKADUcTWH�UcUBC�YMV

� � H�@ ^ � E�PfF b]^]@cA h�a�d$[�L I��r[ a4P�U _&C�CWE do^�Y�A �4C�YGUcH�T#a;hba4P<h A h ADUIT*P(
4P<_ FDC ^�R
�4E�Y�A E�b�FDP�@cb�CnA hjCWdoUBCWhjU T�^�E�UBhc@jP�A E�C�Y ^]E hba�C�Uih P<hcH�U�P�EKY h J 
8C�^�R h�aKCo_&^]@�_
@c^ � C�@�V�]4^]@ ADE�Uih P�EKT�Cf[�A h ADU 
&^]UcUBAD_ F C hj^ dnADE�C P�UcUB^�TWAQP<hcAD^]E @BH FDCWUMR%^]@ _8^�@c@c^ � C�@BU
R%@c^]d PGTWC�@BhjP�ADE �4C�FDY�^�R UihjH�Y�J P�E�Y UcC�dnC�UihjCW@�V�]4H�@ih�a�CW@cdn^]@cC�[0P$F C'�]C�F�_ � ADUcC
��ADC'� ^<RIP�UcUB^�TWAQP<hcAD^]E @cH F C�U ADU PfFDUB^ 
&^]UcUBAD_ F C�V$I E2P�E2P<hBhjCWd 
Kh hj^adoA E�ADdnA&$WC
h�a�C @cA Uc[�R%^]@ H�E�A �'H�C A Y�C�E hjA �4T*P)hjAD^�E ^�R _&^]@c@B^�� C�@BU ^�RM@jP�@BC²F J�_8^]@B@c^ � C�Y�_&^�^�[�U
PndnADEKADd�H�d hba�@cCWUba�^fFDYeR%^]@ UcH 
,
8^�@BhNa4P�U _&C�CWE P�YKY�C�YMV

� >�a�C 
&C�@BR%^�@cdoP�E�T�Co^�R h�a�CeA hjCWdW_ _4P�UcCWY�A d 
 F C�dnC�E h P)hjAD^�E�U�a4P�U�_&C�CWE UBADb]EKA R�_
ADT�P�E h�F J A d 
�@B^ �]C�Y V >�a�CeC p�C�T�H�hjAD^�E hjADdnC¿a�P�U Y�@c^(
,
8CWY R%@c^]d P T�^�H,
 FDC�^�R
a�^]H�@BU _4P�UBC�Y ^]EH^)e;do^�E'hba�U�^�R�F ^ P�E2Y4P<hjP hj^�P(
 
�@c^*p�ADdoP<hjC�F J¼i;dnADE'HKhjCWU�V
]4H�@Bhba�C�@Bdo^]@BCf[�P TW^]E hjC�E h�_ _4P�UBC�Y!P(
 
�@c^ P<T#aUa4P�U _8CWC�E�A d 
 F C�dnC�E hjCWYnhc^�T�^�dW_

8CWE�UjP)hjC!R%^]@ T�^`F Y\_ Uih P�@ih 
�@c^]_-FDC�dnU Y�H�C!hj^ P�E ADE�A hjADPfFJF J�U 
4P�@BUcCaP�dn^]H�E hn^�R
FD^ P<EeY4P<h P�V
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2Requirements
KNMOE � ^]H F Y F AD[�C hc^a@BC�T�^�dodnC�E�Y @cC�FDC ��P<E'h _&^�^]['U hj^!h�aKCo_&^]@c@B^ � CW@cU �NaKC�E�hba�CWJ
UcC*P<@cT#a!R%^]@ _&^�^]['U ^]E�hba�C�A @ � C�_GUcA hcC�V�K _&^]@B@c^ � CW@ �ZU T�H�@B@cCWE'hIH�UcP�b]C UBT�C�E�P�@cA ^ ADU hc^
_�@c^ � UcC�^]E hc^yKNMOE �ZU � CW_!UcA hcCf[�A E,
�HKh Uc^]dnC U-
8CWT�A ��T [�C-J � ^]@BY�UIR%^�@ h�a�C _8^�^]['U h�aKC
_8^]@B@c^ � C�@ ADU UcC*P<@cT#a�A E�baR%^]@�[¸FDCWh2KNM¦E �fU UBJ�UBhcC�d UcC�P�@cT#a�R%^�@ _&^�^]['U doP<hjT#aKADE�beh�aKC
[�CWJ � ^]@cYKU P�EKY h�a�CWE�h�a�C _8^]@B@c^ � C�@ _�@B^ � UcC�U�hba�@c^]HKb`a h�aKC @cCWUcH F h�P�E�Y�hba�C _&^]@c@B^ � CW@
T*P�E!h�a�CWEaT#aK^�^]UBC hj^ @cCWUcC�@��]C Uc^]dnC ^�R#h�a�C _&^�^�[�U R%^]@ _&^]@B@c^ � ADE�bKV
>�a�C;_8^�@c@c^ � C�@BUeUba�^]H-FDY _&C UcH,
 
8^]@ihjCWY ADE hba�C;UcC�P�@cT#a:^�R @cC�FDC ��P<E'h�_8^�^]['U�UBADE�TWC
UBhjHKY�ADCWU¦a4P���C UbaK^�� Eah�a4P<hI_&^]@c@B^ � CW@cUIb]C�E�CW@jPfFGF J�Y�^�_4P<YaUBC*P�@BT#a�C�UWV �+^ * �
YKC�UcTW@cA _8CWU
a�^ � )fe�� ^�R�PfFJF UBC*P�@BT#a�C�U P�@cC Y�^]E�C H�UBADE�bo^]E F J�d UBC*P�@BT#a hjC�@BdoU ^]@�FDCWUcU P�E�Y *`e��
^�R PfFGFMUcC�P�@cT#a�CWU Y�^oE�^�h T�^]E h P<ADEaP�E J!^�
8CW@jP<hc^]@cUWV�KOFGF ^�R hba�C�UBC UBC*P�@BT#a�C�U @BC�UBH F hcU A E
d�P�E J doP<hcT#a�ADE�b _&^�^]['U²[��Na�ADT#a�h�a�C _&^]@c@B^�� C�@ hba�C�E2a4P�U hj^IUcT�P�E�h�a�@B^]H�b`a d�P<E�H�PfFJF J
ADE ^]@cYKC�@ hc^ ��E�Y h�a�C dn^]UBh�@BC²F C'�<P�E h*V
>�a�ADU�A U E�^�h ��C�@BJ�C C8C�TWhcA ��C P<E�Y h�a�C _&^]@c@B^ � CW@
doA b`a h Uc['A&
$a�A b`a F Jn@BC²FDC �<P�E h _8^�^]['U�V
]�HK@Bh�aKC�@cdn^]@BCf[ hba�C UBJ�UBhcC�d U
a�^]H F Y YKC²FDA �]CW@ P�Y�Y�A hjA ^]E4PfF#ADEKR%^�@cdoP<hjA ^]EGR%@B^]d³KNMOE �ZU
T�H�@B@cC�E h UiJ�UihjCWd h�a�P<h T�P�E!P�UBUcADUih A E�^�
KhcADdnA&$�A E�b h�aKC UcH,
 
8^]@ih R%@B^]d h�a�C@F AD_�@cP�@cADP�E�U�[
doA E�ADdnA&$WADE�b�hba�C�C-p!
&C�E�UBC�U�^]E;A @c@cC�FDC ��P<E'h _&^�^]['U�[ P�E�Y hjP�@cb�CWhjA E�bohba�C 
�H�@BT#a4P�UBC ^�R

8^�
KH FQP�@ _8^�^]['U�V
>�a�CIR%^fFJFD^ � A E�b UBC�TWhcAD^]EKU�� AGFJF!
�@cCWUcC�E h h�a�C TWH�@c@BC�E h UBJ�UBhcC�d @cHKE�E�ADEKb P)hDKNMOEO[��Na4P)h
h�a�CI@cC'��HKAD@cCWdoCWE hjU�R%^]@ h�aKCIEKC'� UiJ�UihjCWd P�@cC�[�P<E�Y��NaKADT#anT�@cA hjCW@cAQPIR%^]@ Y�C�UBADb]E�A E�b h�aKC
UBJ�UBhcC�d P�@cC A d 
&^]@ih P�E h hc^WKNMOE V
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KNMOE A U Pn@BC�UBC*P�@BT#a�FDA _�@jP<@BJoP�E�Y!h�a�CWAD@ � C�_aUcA hcC�ADU ^�
&C�E!hj^ h�aKC 
KH�_ FDA T�V�>�a�C � C�_
UcA hcC ^�R�KNMOE ^ C8C�@BU Y�A%C CW@cCWE'h UcCW@-��ADTWC�U�[MP�dn^]E�bn^�h�aKC�@cU P�@cC h�a�C _8C�FD^ � dnC�E hjA ^]E�CWY
UcC�@���ADT�CWU"!WV

� K E:^]E F ADE�CaT*P<hjPfFD^�b T*PfFGFDCWY K H�_&^`F ADE�C�[ �Na�ADT#a:doP�[�CWUGA h 
&^]UcUBAD_ F C hj^­a�P ��C
P�T�TWC�UBU#hc^I_&^�^]['U²[cOB^]H�@BE4PfFDU�[*C²F C�T-hj@c^�E�ADT�PfF OB^]HK@cE4PfF U²[ E�^<hjC�U�[�P<E�Y +�Y U0P �<P�AGFQP�_-FDC
ADEeh�aKCoFDAD_K@jP�@iJ]V

� K _8^�^]['U Y�C²F A ��C�@BJ�UcCW@-��ADTWCf[ �NaKADT#a d�P<[�C�U A h 
8^�UcUcA _ FDCohj^�a4P��]CG_8^�^]['U Y�C�_
FDA �]C�@BC�Y2P)h h�aKC�_8^�@c@c^ � C�@BUra�^]dnCf[ A R J]^�H P�@cC£FDA ��A E�ba^�HKhjUBADY�C£K PfF _8^]@Bb P<E�Y
h�Uc_�OBCW@cb�V

� K UcH�b�b]C�Uih EKC'� _&^�^]['U R%C*P<hcH�@cC�[ �Na�C�@BC A h ADU 
8^]UBUcA _ FDC hc^ UcH�b]b�C�UBh��Na4P)h E�C'�
_8^�^]['U UbaK^]H FDY!_&C�_8^]HKb`a h _'JUKNMOE V

� ��CWE�C�@cPfFMA EKR%^]@cdoP<hcAD^]EoADU P��<P�AJFDP�_ FDCI^]E!h�a�C � C�_aUcA hjC hj^ E�C � UBhcH�Y�CWE'hcU�V

� K E�C'� U
FDC-hchjCW@ UcC�@���ADT�C�[ hba4P<h b�A �]CWU ADEKR%^�@cdoP<hjA ^]E�P<_8^]H�h E�C'� UcCW@-��ADTWC�U h�a4P<h
KNMOE:^ C8C�@cU _ JeUBC�E�Y�A E�bnP�EGC�doP�AJF&hj^ UcH�_KUcT�@BAD_&C�@BU�V

� K UcH,
,
&^]@ih UcC�@���ADT�C�[ �Na�CW@cCGH�UcCW@cUnT*P�E b]C-hoUBH,
,
&^]@Bh R%@B^]d hba�C�FDA _�@jP�@iJ ��ADP
C�_ d�P�AGF V

] ADb]HK@cCOd�VG^ Uba�^ � U P�EeC p�P<d 
 F C ^<R¸KNMOE �ZU T�H�@B@cCWE'h UBJ�UBhcC�d �NaKADT#aeADU T*PfFGFDCWY¿K HK_8^�_
FDADEKC�V�I h A U 
8^]UBUcA _ FDC hc^ UcC*P<@cT#a!R%^]@ _8^�^]['U b]A �]C�EGP�hjA h�F Cf[�P<HKh�a�^�@²[�^]@�MOY g E'H�d _8CW@
P�E�Y�h�a�CWE A EKR%^]@Bd�P<hcAD^]E P�_&^]HKh hba�C _8^�^]['U T*P�E _&C Uba�^ � EMVWI h�ADU �NaKC�E hba�C ADE�R%^]@�_
d�P<hcAD^]EoR%^]@ P�U 
&C�TWA �4T _&^�^][�A U Uba�^ � E!h�a4P)h A h U
a�^]H F Ye_8C 
&^]UBUcAD_-FDC hc^ UcC�C PrF ADUBh ^�R
@cC�TW^]dndoCWE�Y4P<hcAD^]E�U R%^]@ ^�h�aKC�@ _&^�^]['UWV
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������������ �%$����&��' ()�*�,+-�.�&���/�10-�1�

KNMOE �ZU � CW_!UcA hcC UBJ�UihjC�d @cH�EKU ^]E!P�>#^]doT�P<h UBC�@��]C�@ �NaKADT#aeADU P � CW_GP�E�Y!P(
,
-FDADT�Pj_
hjAD^�E�UcCW@-�]CW@�V >�a�C�UBJ�UihjC�dnU @cHKE�U ^]E�h�aKC R%^`FJF ^ � ADE�b ^�
&C�@jP)hjADEKb UBJ�UihjC�dnU�� `aA T�@B^]Uc^�R+h

:ADE�Y�^ � U�dfefe`ert�@c^�R%CWUcUBAD^]E4P�F8R%^]@ h�a�C T�FDADCWE h 
4P�@ih ^�R0hba�C UBJ�UBhcC�d P�E�Yal�^`FDP�@cA U *�^]@
� @BH�E�E�A E�b ^]E�hba�C l-t�K k + ^�@ p,*fZ�
 FQP<hBR%^]@cdnU R%^�@ h�a�C UBC�@��]C�@�
4P�@ih ^�R0h�aKC UBJ�UBhcC�dGV
� E h�aKC�R%@c^]E hjCWE�Yc[ PfFJF ��HKC�@cA C�UnP�@BCe@cC�TWC�A �]C�Y _ J P�E K 
4P<T#a�C�^]V i�V´d(*;UBC�@-��C�@ � A hba
PGUBCWh ^�R,2 ` L��32�l�L�> hc^�^fFDU²[��NaKADT#a P�@cC H�UBC�Y�A E�^�h�a�CW@�T�^]E hjC p�hjU�Vo>�a�C _4P�T [<C�E�Y
46587979:<;>="=@?A?A?1B C"DFE<B C#D3G"B H�I3=@:KJ.LM7NC#OP=RQMS :KC#TFU@=WVPJ"LRSMXYH�U@=@C@L979XYGZO[UW=@\"]
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] ADb�H�@cC�d�VG^��©K H�_&^`FDA E�C �ZU 
 C�_ 
4P�b]C R%^]@ PWE ^�^][�V

ADU P�E�K 
4P�T#a�C UBC�@��]C�@ hba4P<hOa4P�U�Pe\]P��<P�T�^]EKE�C�T-hj^]@�[ �Na�ADT#a;TW^]E�E�CWTWhcU 
�P�@BhcU ^�R�h�aKC
T*P<hjPfFD^]b�U ^]Eeh�aKC�AD@ UcA hjC � A h�a!P�>#^]doT�P<h�gKVG^]V�^ * L¸h UcC�@��]CW@²[,�Na�A T#aG@BH�E�U hba�C�P�TWhcH4PfF

8^]@ih PfFMP(
,
 F ADT*P)hjAD^�EMV
KNMOE �ZU 
&^]@BhjPfFMA UI@BH�EG_'Jehba�C2K 
4P�T#aKC \]P�[)P�@ih Pn\�CWhcU 
&C�C�Y t
^]@ih PfF UB^�R+h � P<@cCf[ �Na�A T#a
ADU _4P�UBC�Y�^]E;h�aKC 2�` L Y4P<h P�R%^�@cdoP<h*V�2�`aL Y4P<hjPeADU _&C�A E�b�Y�C�FDA ��C�@BC�Y�H�UcA E�b � C�_
UcC�@���ADT�CWUIhc^nP�E�K 
4P�T#aKC�K pKA U � CW_ UBC�@-��A T�C�T�^]EKT�C�E hc@jP<hc^]@�V
>�a�C �NaK^`FDC�T�^�E'hcC�E h R%^]H�E�Y�P<hjA ^]EeADEeh�aKC 
&^]@ih PfFMA U UBhc^]@cCWYaA EaPo`GJKl�� L�Y4P)h P�_4P<UcC�V
Y P<h P�� A hba�ADE A h!ADUeE�^�@cdoPfFDA $�C�Y:P<T�T�^�@cY�A E�b hj^ h�a�C-2 ` L UBJ�E h P�pz[ _KHKhG_8CWT*P�H�UBC
`GJKl�� L A U E�^�h�P � C�_ UBC�@���A T�C�[�KIp�ADU h P�[<C�UoT*P�@BCa^�R h�a�A UnP�E�Y hba�C�@BC�_ J C�E4P<_ FDCWU
`GJKl�� L hj^:R%H�E�T-hjAD^�E P�U P � C�_ UcCW@-��ADTWC�V M UBADE�b h�aKC2UjP�dnC 
�@c^�T�CWY�H�@cC2^<h�a�CW@
Y4P<h P<_4P�UcCWUIP�@cC PfF Uc^ T�^�E�E�C�T-hjCWYahj^nP�� C�_ UBC�@���A T�C�H�UBADE�bWKIp�A U�V
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>�a�CoUBC�@���A T�CWU dnC�E hjA ^]E�CWY;ADE;h�a�C _&C�b]A E�E�A E�b�^�R h�a�CWh p�ADUihjADEKb l�C�@-��A T�C�U�UBC�TWhcAD^]E ADU
T�^]dndo^�Eohj^ d�P�E J�FDA _�@jP<@BJ�� C�_!UcA hjCWU�V�KNM¦E ADU A E hjC�@BC�UihjC�YeA E�H�UBADE�b h�a�CWAD@ C-p�ADUihjADEKb
Y4P<h P hj^ R%H�@ih�a�CW@�
K@c^ ��ADY�C�E�C � P�E�Y _&CWhchcC�@#UcCW@-��ADTWC�U0R%^]@Mh�a�C _&^]@c@B^�� C�@BU#P�E�Y _�H�UcA E�C�UBU
H�UcCW@cU²[�A/VfC<VG[Khba�C�FDA _�@jP�@BAQP�EKU�V
KNMOE � ^]H F Y¿FDA [�C hj^ _4P�UBC h�aKC E�C �:UBJ�UBhcC�d ^]E�^(
8CWE�Uc^�H�@cTWC P(
,
-FDADT�P<hjA ^]E�U A Eo^�@cY�CW@
hj^�TWHKh T�^�UBhjU�[KA/VfC<VG[�d�P<ADE F J�hj^�UcP��]C@F ADT�CWE�UcC T�^]UihjUWV � 
&C�EeUB^]H�@BT�C P(
 
 FDA T*P<hcAD^]E�U�UBH�T#a
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] A b]H�@BC�d�V d!�©KNMOE �ZU + H�@c@BC�E h l�J�UBhjCWdmK @BT#a�A hcC�TWhcH�@cC<V
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]
ADb]H�@BC�d�V i �©KNMOE �fUIE�C'� l�J�UBhcC�dGV

P�U >
^�doT�P<h�P�E�Y¼t#^]UBhcb]@cC*l�� L¤a4P��]CnPfF Uc^�doP<hcH�@cCWY;^���C�@ h�aKC�J]C*P<@cU�V >
^�Y4P*J`[Mhba�CWJ
T*P�E _8C H�UBC�Y hc^ 
K@c^ ��ADY�C P!@cC�FDAQP<_ FDC � C�_�P(
,
 F ADT�P<hjA ^]E UiJ�UihjCWd hba'H�U >#^]dnT*P<h P<E�Y
t
^]Uihjb]@BC l�� L¹a4P���C _&C�CWEaT#a�^�UcC�EGhj^ _&C H�UcCWYMV
>�a�C EKC'� UiJ�UBhjCWd C-p�hjCWE�UcA ^]E � AJFJF8T�^]EKUcADUih ^�R#h�a�@BC�C 
4P�@ihjU��

� K Y4P<h P�� P�@cC�a�^]H�UBC�V

� K @cCWT�^]dndnC�E�Y4P)hjAD^�EaUBC�@-��A T�C hba4P<h T�P�E;_&C�ADE hjCWb]@jP)hjC�YaADE K H�_&^`FDA E�C P<E�Y _&C
P���P<AJFQP<_ FDCIhj^ h�a�C�_&^]@c@B^ � CW@cU�V

� K¤F AD_�@cP�@cADP�E UBC�@-��A T�C h�a4P<h�
�@B^ ��A Y�C�U#UBhjP<hjA UBhcADT�U0P<E�Y P<UcUc^�T�ADP<hjA ^]E�@cH F C�U h�aK@c^]H�bfa
P � C�_GUcA hjC hc^ hba�C�_�H�UBADE�CWUcUIH�UcCW@cU�V

� EÀ] A b]H�@BC�d�V i h�a�C�E�C'� UBJ�UBhcC�d P�@BT#a�A hcC�T-hjH�@BC�R%^]@rKNM¦E A U U
a�^ � EMV I h TW^]E�UcA UBhcU
^�R hba�C�P<_8^ �]C h�aK@cC�C�
4P�@ihjUWV�>�a�C£h�> L C-p�hj@cP�TWhcU�P�E�Y�hj@cP�E�UiR%^]@cdnU Y4P<hjP!R%@B^]dmh�aKC
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8C�[®h�Y�A hcAD^]Ez[\M¦Y gy[�P<E�Y�>#@jP�E�UcP�TWhcAD^]E V >�a�C�UBC
Y�ADdnC�EKUcAD^�E�U @cC'
�@cCWUcC�E h h�a�C hjA doC ^<R Y4P*J�P�EKY Y4P)hjCn^�R hba�C�FD^ P�Ez[ _8^]@B@c^ � C�@²[
C�Y�A hjA ^]Ec[�M¦Y gW[]P�E�Y h�a�C Uih P<hcH�U P�E�Y h J!
&C ^�R&h�a�C _&^]@c@B^�� C�@ �Na�A T#ao_&^]@B@c^ � CWY
P�E:C�Y�A hjA ^]E ^�R P _&^�^][�V MOY g ADU�hba�C�M EKA �]CW@cUcPfFoY C�TWADdoPfF +'FQP�UBUcA �4T*P<hcAD^]E
P¾Y P�EKADUba �NM E�A �]C�@BUcC�FJFDC�Y C�TWADdoPfF�_ g�FDP�UcUBA �4[)P<hcAD^<Ec[ M¦Y g�Q R%^]@ P�E;C�Y�A hjA ^]E P<E�Y
Y�C�EK^�hjCWU��NaKC�@cC hba�C C�Y�A hjA ^]E ^�R8P _8^�^][ ADU 
 FDP�T�CWY ADE�h�aKC�FDAD_K@jP�@iJ]V0>�a�C >
@cP�E�U0_
P�TWhcAD^]E�P�E�Y$E ^]@B@c^ � CW@ Y�ADdnC�EKUcAD^�E�P�@BC _8^<h�a!P ��	 ��	��
	+���"
 	��"� � 	�� ���!� � P¾YoY�Q
� d���� UBADE�TWC�h�aKCeP�UcUB^�TWAQP<hcC�Y YKADdnC�E�UBAD^]E h P�_ F C�A U C�d�
Kh J _8CWT*P�HKUcC�hba�C�ADE�R%^]@�_
d�P)hjAD^�E�@cCWb P�@cYKADE�b�hba�C hj@cP�E�UjP<TWhjA ^]Ee^]@ _&^]@c@B^ � CW@IA U PfF @cC*P<YKJUF ^�T�P<hjCWYeADE�h�aKC
^�h�aKC�@�Y�A doCWE�UcA ^]E�U�V#>�a�C >#@jP�EKUjP�T-hjAD^�E Y�ADdnC�E�UBAD^]E ADU ^]E-F J H�UcCWYnR%^]@ b]@c^]H 
�ADE�b
FD^ P<E�U ADE hj^�hc@jP�EKUjP�T-hjAD^�E�U�V

g�V�A "0�� 8��"½= , ��/0��= �4��� (
>�a�CaR�P<TWhnh P�_ F CaA UnP R�P�T-h�FDCWUcUnR�P�TWhnh P�_-FDC!UcA E�T�C!h�a�CW@cC P�@cCGE�^�dnC*P<UcH�@cP�_ FDC
R�P�TWhcU�VI>�a�C R�P<TWhIh P�_ F C dn^�Y�C²F U P�FD^ P<E!a�A UBhc^]@BJf[&A/VfC<VG[�h�aKC 
�@B^�TWC�UBU ^�R Pn_8^�^][
_8CWADE�be_&^]@B@c^ � CWY�P<E�Y�@cCWhcH�@cEKC�YMV >�a�C R�P�T-h h P<_ FDC dn^�YKC²FDUIh � ^GC'��C�E hjU�[ P<E�Y
C'��C�E hjU P�@cC ^�R+hcC�E!dn^�Y�C�FDCWY!P�U P�R�P�TWhbFDC�UBU R�P�TWh hjP�_ FDC UcADEKT�C h�a�C-Je@jP<@cC²F J¿a�P ��C
P�E Je^]_ ��AD^]HKUIE'H�dnC�@BADT R�P<TWhjUIP�UBUc^�T�ADP<hjCWY � A h�aeh�aKC�dGV
>�a�C @c^ � U0ADE P R�P<TWh�F C�UBUMR�P�TWh0h P<_ FDC�@BC�
�@BC�UcCWE h P 
�@B^�TWC�UcU#_ J doP�['ADE�b P @cC�FQP<hcAD^]E
_8C-h � CWC�E!h�a�C R%^�@cC�A b]E�[<CWJ�U ^�R0h�a�C Y�ADdnC�E�UBAD^]EKU�V >�aKC R%^]@cCWADb]E�[<CWJ�UIP�@cC ^�R+hjCWE
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P T�^fFJFDCWTWhcAD^]E�^�R Y�A%C CW@cCWE'h Y4P<hcC�U �Na�CWE h�a�CnR�P�TWh h P�_-FDCnADU P�E2P�TWT�H�d�H-FQP<hcA �]C
UcE4P+
�Uba�^<h*V >�a�C @cC�FQP<hcAD^]E�ADE�h�aKC R�P�TWh hjP�_ FDC T*P(
KhcH�@cCWU h�a�CoF ^ P�EUa�A UBhc^]@BJ�_'J�P
U 
&C�TWA �4T�C�YKA hjA ^]Ec[�_8^]@B@c^ � C�@ ADEKT²FDHKY�ADE�b Y4P<hjC P�EKY!hcADdnC R%^]@ C�P�T#aadnAJF C�Uihj^]E�C<V

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

>�a�C;Y4P<hjP � P<@cC²aK^]H�UcC;TW^]E�UBADUBhcU�^�R�R%^]H�@oT�^]d�
&^]E�C�E hcU²[ �Na�ADT#a:P<@cC Y�C �]C�FD^�
&C�Y A E
P�T�TW^]@cY4P<E�T�Cehj^;hba�C!Y�C�UBADb]EMV Y P)h P ADU C p�hj@jP<TWhjCWY R%@B^]d hba�C!^�
&C�@jP)hjAD^�E4PfF UBJ�UBhcC�dGV
>�a�C�C-p�hj@cP�TWhcC�YGY4P<h P A U hj@cP�E�UBR%^�@cdnC�Ye_ J!P Y4P<hjP Uih P�b�ADE�b�V >�a�C hj@jP<E�UBR%^]@BdoCWYeY4P<hjP
ADU�FD^]P�Y�C�Y A E hj^ h�aKC Y�P<h P�
�@BC�UBC�E h P<hcAD^]E P�@BC*PKV >�a�C�_�H�UcA E�C�UBUaHKUcC�@BUGP�T�TWC�UcU!h�aKC
Y4P<h P�ADE h�aKC 
K@cC�UBC�E h P)hjAD^�E P�@BC*P�h�a�@B^]H�b`a2h�aKCaY4P)h P P�T�TWC�UcUnhj^�^`FDUWV >�a�C U-
8CWT�A ��T
T�^]d�
8^�E�C�E hjU ^�R&h�aKC�KNM¦E Y�P<h P � P�@cC�a�^]H�UBC P�@BC Y�C�UBT�@BAD_&C�YnE�C-p�h P�E�Y h�a�C-J P�@BC PfFDUB^
AJFJF H�UBhc@jP<hcC�Y�A E$] ADb]HK@cCoiKV�^]V
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- Group loans 
   into  transactions
- Assign data 
   warehouse keys

      Data
Presentation
      Area

- Dimension tables
- Fact tables

      Data
    Access
     Tools

- Statistic
- Association 
  rule mining
- Recommendation

Extract Load Access

Z36H

Z30Z13

Z303

] ADb�H�@cCoi�VG^���>�aKC2KNM¦E Y P)h P 
�P�@cC�a�^]H�UBC2+ ^�d 
&^]E�CWE'hcU�V

T ���'	)����"��& 0�4� . ,0(W� ��9
>�a�C ^�
&C�@cP<hjA ^]E4PfF UiJ�UihjCWd P<h�KNMOE T�^�E�UcA UBhjUa^�RnP�E � @cP�T²F C¹YoE ` l @cH�EKE�ADE�b P
Y4P<h P<_4P�UcCGT�^�E'hjP�ADEKADE�b;UBC'�]CW@jPfF h P<_ FDCWU�V >�a�CaTW^]d�
 FDC-hjCeY�^�T�H�dnC�E hjP<hjA ^]E2T�^]E hjP�ADE\_
ADE�b h�a�C Y�CWhjP�AJF C�YnUcT#a�CWd�P�U T*P�E�EK^�h _&C Y�A UcT�FD^]UBC�Y�P<U'KNMOE T�^]E�UBADY�CW@ A h P�U T²FDP�UcUBA �4CWY
Y�^�TWH�dnC�E h P<hcAD^]E V >�a�CGh P�_-FDC�U H�UBC�Y R%@B^]d hba�Ca^(
8CW@jP<hcAD^]E4P�F UBJ�UihjC�d ADU hba�C�@BCWR%^]@BC
^]E F J 
4P�@ih�F JoY�CWUcT�@BAD_&C�YGADEeh�aKADU UcCWTWhcAD^]EMV
>�a�C R%^]H�@od�P<ADE h P�_ F C�UnR%@c^]d?h�aKC ^�
&C�@jP)hjAD^�E4PfF UBJ�UihjC�d P�E�Y hba�C A d 
&^]@ih P�E hoP<h
_
hj@cA _�HKhcC�U R%@c^]d h�a�C h P<_ FDCWU P<@cCWFDA UBhjCWY�ADE;h�a�CnY�ADP�b]@jP<d A E ]
ADb]H�@BCWiKV d�Vo>�aKCodoP�ADE
h P�_ F C�U P�@BC(�

��� !%$ TW^]E h P�A E�U ADE�R%^]@cdoP<hjA ^]EoP�_8^�HKh C*P<T#aa_&^�^�[�P�EKYGA U h�a�CW@cC-R%^]@cC dnC�E hjA ^]E�CWY
ADEeh�aKC R%^`FJF ^�� A E�b�UBC�TWhcAD^]EKU P�U h�a�C �+� � 4 � � � � ��	 hjP�_ FDC<V

��� $ 3�T�^]E h P<ADE�U A EKR%^]@Bd�P<hcAD^]EGP�_&^]HKh C*P�T#a;CWY�A hcAD^]E P�E�Y;A U dnC�E hjA ^]E�C�Y P�U h�aKC
	:�"��
 �!� � � � � � ��	 hjP�_ F C�V
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��� $ ��� T�^�E'hjP�ADEKU hba�CUFD^]P�E¹a�A UBhc^]@BJ P�EKY ADU doCWE'hcAD^]EKC�Y P<U h�a�C � � �"�$� � � � ��	
h P�_-FDC�V L ^ P<E�a�ADUihj^]@iJ�ADU P<Y�Y�C�Y!hj^ hba�ADU hjP�_ FDC �Na�C�E P _&^�^][�A U @cCWhcH�@cEKC�YMV

��� $ 3 $ T�^]E h P<ADE�U ADEKR%^�@cdoP<hjA ^]E;P�_&^]HKh C*P�T#a�_8^]@B@c^ � C�@ P�E�Y�A U dnC�E hcAD^]E�CWY�P<U
h�a�C �+���7� ��@�	+�)� � � � ��	 h P�_-FDC�V

] A b]H�@cC@iKV´d �DY AQP�b]@cP�d ^�R#h�a�C ` P�A Ee> P<_ FDCWU R%@B^]d hba�C l�^]HK@cT�C l�J�UihjC�dGV
>�a�C 
�@cA d�P�@iJ�[�C-J R%^]@ hba�C � � �"� � � � � ��	 h P�_ F C�A U h�a�C�k¦h +�_ g�h�� V >�a�C �<PfFDH�C�^�R
h�a�A U�P<hchc@cAD_KHKhjC T�P�E�_8C U 
-FDA h ADE hj^GP�Y � +�_ �OM `�E�h k P�EKY I >Nh `�_ l-h���M¦h � +�h V
>�a�C¿Y � +�_ �OM `!E�h k @cCWR%CW@cU hj^aPe_8^�^][aADE;h�a�C �+� � 4 � � � � ��	 hjP�_ FDC �Na�AJF CWY ��+�_
�OM `!E�h k P�E�Y I >Nh `�_ l-h��oMOh � +�h P�@BC�TW^]d 
&^]UBA hjC R%^]@BC�ADb�E [�C-J�U @BCWR%CW@c@cA E�b hc^
P�E!C�Y�A hjAD^�EeADE�h�aKC 	:�"��
 �!� � � � � � ��	 hjP�_ F C�V l�A E�T�C @B^ � U P<@cC ^]E F J�P<Y�Y�C�Y!hj^ hba�C � � �"�
� � � � ��	 hjP�_ F C �Na�C�E�P _&^�^�[ ADU�@BCWhcH�@cE�CWYc['h�a�CIP�TWT�H�d�H-FQP<hcA �]C UBE4P(
�U
a�^�h ADE hba�C¦KNM¦E
Y4P<h P � P�@BC²a�^]HKUcC�Y�^�C�U E�^�h EKC�C�Yehc^ _8C H,
&Y4P<hcC�YMVDh P�T#a!Y4P)hjC R%^]@ C �]CW@BJednAJF C�UBhc^]E�C
ADU PfF @cC*P<YKJ�@BC�b]A UBhjCW@cCWY �NaKC�E H 
8Y4P)hjADEKb�h�a�C Y4P)h P�� P<@cC²aK^]H�UcC<V
>�a�C Y�P<hjC R%^]@Bd�P<h HKUcC�YaADEeh�aKC UB^]H�@BT�C UBJ�UBhcC�d ADU���������` `�YoYr[4C<Vfb�V�[�dfe`e`ife-^8d )
�Na�AJF C h�a�C hjA doCIR%^]@cdoP<h A U F F ` ` V
>�a�C +'K L0Lz_ � � P<hchc@cA _�HKhjC
ADE hba�C 	:�"��
 �!� � � � � � ��	 h P�_ F C A UMh�a�CDM¦Y g R%^]@8h�a�C�U-
8CWT�A ��T
C�Y�A hjAD^�EaP<E�YaYKC�E�^�hcC�U �Na�CW@cC hba�C�C�Y�A hjA ^]Ee^�R�P _&^�^�[�ADU 
 FDP�T�CWYaA Eeh�a�C�FDA _�@jP<@BJ]V©K E
C-pKP�d�
 FDC�^�R P�E!MOY g A U )�g�iKV g5d`d�V d ) �NaKC�@cC2)�g�i Y�CWE�^�hcC�UIT#a�C�dnADUihj@BJf[®g5d`d�Y�CWE�^�hjCWU
P�_�Uc^�@ 
KhcAD^]EGP�E4P�F J�UcA U²[�P<E�Y!d )�Y�C�E�^<hjC�U � `ak U 
&C�T-hj@c^�UcT�^(
'J�V

�!��� � . � ���&"� #����	����

� EKC ^<R
hba�C @cC'��HKAD@cCWdoCWE hjU R%@c^]d KNMOE � P�U h�a4P<h hba�C�Y4P<hjP � P�@BC²a�^�H�UcC Uba�^�H FDYeH�UBC
h�a�C C pKA UBhcADE�b�UB^]H�@BT�C UBJ�UihjC�dGV�>�a�C�UBC @cC��'H�A @cCWdoCWE'hcU@FDC�P�Y hc^!P�Y4P<h PoUBh P<b]ADE�b�P�@cC�P
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�ci`Z]F�_ k�h +�_ g�h�� K EaP�Y�dnADE�A UBhc@jP<hcA �]CIUBJ�UihjC�d E'H�d _8CW@

T�^]EKUcADUihjA E�b ^�R P£Y � +�_ �¦M `�E'h k
P�E�Y$I >Nh `�_il-h��oMOh � +�h V

�ci`Z]F�_�I0Y K R%^]@cCWADb]Ee[<CWJ!@cC-R%C�@B@cADEKb�hj^ _8^�@c@c^ � C�@WV
�ci`Z]F�_ L ��K �N_�Y�K�>Nh >�a�C Y4P<hjC ^<R
hba�C�FD^ P�E V
�ci`Z]F�_ L ��K �N_ F �oM k >�a�C�hjADdnC ^<R
hba�C�FD^ P�E V
�ci`Z]F�_0YoM¦h�_�Y�K�>Nh >�a�C Y4P<hjC hba�C�_8^�^][£a4P�U hj^ _&C�@cCWhcH�@cEKC�YMV
�ci`Z]F�_0YoM¦h�_ F �oM k >�a�C�hjADdnC hba�C�_8^�^][£a4P�U hj^ _&C @cCWhcH�@cEKC�YMV
�ci`Z]F�_ k�h�>NM k �OhDY¦_0YNK�>Nh >�a�C Y4P<hjC hba�C�_8^�^][�� P�U @BCWhjHK@cE�CWYMV
�ci`Z]F�_ k�h�>NM k �OhDY¦_ F ��M k >�a�C�hjADdnC hba�C�_8^�^][�� P�U @BCWhjHK@cE�CWYMV

] ADb]HK@cCoiKV i �©K hBhj@cA _�HKhcC�U R%@c^�d h�aKC � � �"� � � � � ��	 >
P�_ F C�V

h�a4P<hNa�P�U h�a�C R%^`FGFD^ � ADE�b C-p�hj@cP�TWh�_ hc@jP�E�UiR%^]@cdoP<hcAD^]E\_�FD^ P<Y�P h�> L|Q 
�@B^�TWC�UBUcC�U'�

^]V�C��M� 	��4��� "��& 

>�a�C Y4P<hjP�ADU C p�hj@jP<TWhjCWY R%@B^]d h�a�C � � �"� � � � � ��	 h P�_-FDC�P<E�Y �+���+� ��@�	+� � � � � ��	
h P�_-FDC�V >�a�C h P�_-FDC�U P�E�YGh�a�C P<hchc@cA _�HKhjCWUIhba4P<h P�@cC H�UcCWY R%^]@IC-p�hj@cP�TWhcADE�boY4P<hjP
P�@cC Y�CWUcTW@cAD_&C�Y�A E ]
ADb]H�@BCyiKV i!P�E�Y ] ADb]HK@cCyiKV g�V >�a�C�M¦t�YNK�>Nh�_0YNK�>Nh P<h
_
hj@BAD_�HKhcCeADE2h�aKC �+���7� ��@�	+� � � � ����	 h P<_ FDC!P�EKY hba�CGL �NK ��_0YNK�>Nh P<hchc@cA _�HKhjC
ADE!h�a�C � � �"� � � � � ��	 hjP�_ F C P<@cC H�UcCWY ADEG^]@cYKC�@ hj^nC-p�hj@cP�TWh ^]E F J�h�a�C E�C'� P<E�Y
H,
&Y4P<hjCWY @B^ � U�Vn>�a�Co@BC�Uih ^�R h�aKCoP)hchj@BAD_�H�hjC�U�A E�T²F H�Y�ADEKbeL ��K ��_0YNK�>Nh P�@BC
C-p�hj@cP�TWhcC�YaP�E�YGH�UcCWYGR%^�@�FD^ P�YKADE�b�A E hj^�h�aKC 
K@cC�UBC�E h P)hjAD^�EaP<@cC*P�V
Y P<h P R%@B^]d hba�C 	:�"��
 �!� � � � � � ��	 hjP�_ FDC P<E�Y �+� � 4'� � � � ��	 h P�_ F C�ADU E�^<h0C-p�hj@cP�TWhcC�Y
Y�AD@BC�T-h�F J�R%@c^]d hba�C UB^]H�@BT�C�h P�_ F C�UI_�HKh ADE�UihjC�P�Y P ��ADC'� ADU Y�C���E�C�Y;H�UBADE�b h�aKC
P<hchc@cA _�HKhjCWU R%@c^]d hba�C 	:�"��
 �!� � � � � � ��	 hjP�_ FDC P�E�Y �+� � 4 � � � � ��	 V >�aKC h � ^ h P�_-FDC�U
P�@cC�F ADUBhcC�YeA E!]
ADb]H�@BCoiKV*)nP<E�Y$] ADb]HK@cCoiKV ZKV >�a�C ��ADC � T�^�d�_�ADEKC�U h�a�C 	:�"��
 �!� �
� � � � ��	 hjP�_ F CoP<E�Y �+� � 4 � � � � ��	 h P�_-FDC ADE ^]@cYKC�@�hj^ UBH,
,
&^]@Bh h�aKC£F ^ P�Y�A E�b!^�R
Y4P<hjP ADE hc^Ihba�C 
�@BC�UBC�E h P<hcAD^]E P�@cC�PKV#>�a�ADU�� P*J h�a�C���ADC � ADU#H,
8Y�P<hjCWY �Na�CWE�C'��C�@
C�A h�a�CW@ h�a�C�C�YKA hjA ^]E�^]@ _&^�^][�Y4P)h P ADU H,
&Y4P<hcC�YMV
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>�a�C hj@cP�E�UBR%^�@cdoP<hjA ^]E�T²F C*P�EKU h�a�C Y4P<hjP-[]b]@B^]H,
�U�hba�C�FD^ P<E�U�ADE hj^ hc@jP�EKUjP�T-hjAD^�E�U²[
P�UcUBADb]EKU�Y4P<hjP � P�@cC�a�^]H�UBC [<CWJ�U²[ P�E�Y¤a4P�E�Y F C�Unh�a�CaADUcUBH�C ^<R @cC �4C�T-hjADEKb h�aKC
H,
&Y4P<hjCWU ^�R P�FD@cC�P�YKJ¿FD^ P�YKC�YeY4P<hjP�R%@c^]d h�a�C�Uc^�H�@cTWC UiJ�UBhjCWdaV
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. �&70	<�]� � ��� 	)"��
70�*� �e��(*�]	)"��0��"%�& 
�ci`e`ij_�I0Y >�a�C 
�@BADdoP�@BJo[�C-J]V
�ci`e`ij_�E � k�_ l�>|K�>NM l >�a�C�Uih P<hcH�U ^�R
hba�C�_8^�@c@c^ � C�@WV
�ci`e`ij_�E � k�_ >���tDh >�a�C h J 
&C ^<R
hba�C�_8^]@B@c^ � C�@�V
�ci`e`ij_�MOtDY�K�>Nh�_�Y�K�>Nh >�a�C�H,
&Y4P<hcC Y4P<hcC�R%^�@ h�a�C�@c^ ��V

] ADb�H�@cCoi�V g,�©K hBhj@BAD_�HKhcC�U R%@B^]d hba�C �+���+� ��@�	+�)� � � � ��	 >
P�_ F C�V

. �&70	<�]� � �*�*	<"%�
70� � �e��(��]	<"%�0��"��& 
�ci`ej_0Y � +�_ �OM `!E�h k K R%^]@cCWADb]Ee[<CWJ!@BCWR%C�@B@cA E�b hj^ h�a�C _&^�^][�UB^]H�@cTWC hjP�_ F C�V
�ci`ej_�I >Nh `�_ l-h��oMOh � +�h I UIPfFD^]EKb�� A h�aehba�C�Y � +�_ �OM `�E�h k h�aKC 
�@cA d�P�@iJ�[<CWJ�V
�ci`ej_ +'K L0Lc_ � � >�a�C2MOY g R%^]@ h�a�C�CWY�A hcAD^]EMV
�ci`ej_0M¦tDY�K�>Nh�_0YNK�>Nh >�a�C�H,
&Y4P<hjC�Y4P)hjC R%^]@ hba�C�@c^ ��V

] ADb�H�@cCoi�V )!�©K hBhj@BAD_�HKhcC�U R%@B^]d h�aKC 	:�"��
 �!� � � � � � ��	 >
P�_ F C�V

. �&70	)�]� � �*� 	)"��
7 � � �e��(*�]	)"��0��"%�& 
��^)ij_�Y ��+�_ �OM `�E�h k >�a�C 
�@BADdoP�@BJo[�C-J!^�R#h�a�C�_&^�^][oUc^]HK@cT�C hjP�_ FDC<V
��^)ij_�KNM > F � k >�a�C P�H�h�a�^]@ ^<R
hba�C�_8^�^][�V
��^)ij_ >�I > L�h >�a�C hcA h�F C ^�R#h�a�C�_&^�^�[&V
��^)ij_�MOtDY�K�>Nh�_�Y�K�>Nh >�a�C�H,
&Y4P<hcC�Y4P<hjC R%^�@ h�a�C�@c^ ��V

] A b]H�@cC@iKV Z!�©K hchj@BAD_�H�hjC�U R%@B^]d hba�C �+� � 4 � � � ����	 >
P�_ FDC<V
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70� � �e��(��]	<"%�0��"��& 
l�H�@c@B^]b P<hcCoY ADdnC�EKUcAD^�Eeg CWJ >�a�C P�UcUBADb]E�CWY![�CWJehba4P<h A U H�UcCWY ADE

h�a�C�Y4P)h P�� P<@cC²aK^]H�UcC<V
� 
&C�@cP<hjA ^]E4PfF8g CWJ >�a�C ^�
8CW@jP<hcAD^]E�PfF8[<CWJGP�UBUc^�T�ADP<hjCWY

� A hbaGUBH�@c@B^]b P<hcC Y�ADdnC�EKUcAD^�Ee[�CWJ�V
+'a�C�T ['UcHKd K T#a�C�T ['UcHKd ^<R
hba�C�Y4P<h P�R%@B^]d

h�a�C�^�
&C�@cP<hjA ^]E4PfF8UBJ�UBhcC�dGV

] A b]H�@cC@iKV´k ��>�a�C ` P�UBhcC�@�Y ADdnC�EKUcAD^�E + @c^]UBU�_ kIC-R%C�@cCWE�T�C >
P�_ FDC<V

>�a�C T�FDC*P<E�UcA E�b�TW^]E�UcA UBhcU�^�R hc@cADdndnADE�b hba�CahcC-p�h�R%^]@nUBhjP�@BhcADE�b�P�E�Y CWE�Y�ADEKb
_ FQP<E�['U²[�U 
&C²FJF&T#a�CWT [�A E�b [KP�E�YUa4P<E�Y FDA E�b�U 
&C�TWAQPfF&UBJ�d�_&^`FDUWV >�a�C U 
&C�T�ADPfF&UBJ�dW_
_8^fFDU h�a4P)h¦a�P ��C hc^o_&C�a�P�E�Y F C�YaP�@cC�[&C<VfbKVG[4h�aKC P+
8^]Uihj@B^�
 a�C ADE � � � + ^]E�EK^]@ �
P�E�Y!@cCWdo^ ��ADEKb C�UcT�P(
&C T#a4P<@jP�T-hjC�@BU�V >�a�C P(
&^]UBhc@c^�
-a�Coa4P�U hj^ _&Coa4P�E�Y-FDC�Y!A E
^]@cYKC�@ hc^�_�H�AGFDY�l�� L �'H�C�@BADCWU�V kICWdo^ ��ADE�boC�UBT*P(
&C T#a4P�@cP�TWhcC�@cU�[ _ FQP<E�['U²[MP<E�Y
U 
&C²FGF T#a�CWT ['ADE�b�ADU E�C�TWC�UBUjP�@iJ R%^]@ EK^�h�b]C-hchcADE�b YKA/C8C�@cCWE h P�HKhba�^]@ E4P�dnC�U R%^]@
h�a�CeUcP�dnC!P�HKh�aK^]@ UcA d 
 F J _8CWT*P�H�UBC!^�RIU 
&C²FJF ADE�b C�@c@B^]@cU�[ _ FQP�EK[�U�[ ^�@�C�UBT*P(
&C
T#a4P�@cP�TWhcC�@cUWVrt
P<hchcC�@cE�doP<hjT#aKADE�boADU PfF Uc^�HKUcC�Y ADE ^]@cY�CW@ hj^eTW^]d�_�A E�C P�H�h�a�^]@
E4P�dnC�U P�EKYGhcA h�F C�U �NaKC�@cC�^]E-F JeP�R%C � FDC-hchcC�@cU YKA/C8C�@�V
>�a�C hj@cP�E�UcP�TWhcAD^]E�U P�@cC YKC��4E�CWYnP�U�FD^]P�E�U _ J h�a�C UcP�doC _8^]@B@c^ � C�@�P<h h�a�C UcP�dnC
Y4P*J]Vol�^!A R Pe_8^�@c@c^ � C�@�[#C<VfbKVG[0_&^]@c@B^�� U � �]Cn_8^�^]['U ^]E P!U-
8CWT�A �4T Y4P*J h�a�CWE
h�a�CWUcC�F ^ P�E�U � AJFGF _&C�b]@B^]H,
&C�Y�hc^]b]C-h�a�CW@ _ J a4P���ADEKbah�aKC�UjP�dnCohc@jP�EKUjP�T-hjAD^�E
I0Y�V�>�a�ADUNFDC�P�Y�U hj^ hj@cP�E�UjP<TWhjA ^]E�U h�a�P<h P<@cC�E�^�h��]CW@BJ �4E�C b]@jP<ADE�CWYa_�H�h dn^]UBh
_8^�@c@c^ � C�@BU�^]E F J _&^]@c@B^�� _&^�^]['U ^�E�T�C 
&C�@�Y4P*J�V�I R�h�a�C hc@jP�E�UcP�TWhcAD^]EKU²[]C<Vfb�V�['P�@BC
Y�C���E�C�Y hj^I_8C�FD^ P<E�U�� A hba�ADE h�aKC UcP�dnC�aK^]H�@#P�E�Y _'J hba�C UjP�dnC _8^�@c@c^ � C�@0h�a�CWE
h�a�CW@cC � AGFJF0^]E F J!_8C�PoR%C'� dn^]@cC hj@cP�E�UjP<TWhjA ^]E�UWVOI h A U PfF Uc^odo^]@BC A E hjC�@BC�UihjADEKb
hj^2a4P��]C�FQP�@Bb]C�@ hc@jP�EKUjP�T-hjAD^�E�U �Na�C�E�Y�^]ADEKb Y4P<h P�dnADE�A E�b UcHKT#aeP�U P�UcUB^�TWAQP<hcAD^]E
@cH F C doA E�ADEKb�V�
:A h�a�FQP<@cb]CW@ hj@cP�E�UjP<TWhjA ^]E�U A h ADU C�P�UcA C�@ hj^ �4EKY 
4P)hchjCW@cE�UWV
>�a�C Y4P)h P � P�@cC�a�^]H�UBC [�C-J�U P<@cC P<UcUcA b]E�CWY�_ J Uihj^]@BADE�b ^�
8CW@jP<hcAD^]E�PfF [�C-J�U P�FD^]E�b
� A hba h�a�C P�UcUB^�TWAQP<hcC�Y�UBH�@c@B^]b P<hcC Y�A doCWE�UcA ^]E [<CWJ ADE hba�@cCWC ` P�UihjC�@�Y ADdnC�E�UBAD^]E
+ @c^]UBU�_ kIC-R%C�@cCWE�T�Ca> P<_ FDCWU � df� � �$K h P�_ F C�R%^]@ h�a�C$E ^�@c@c^ � C�@�[�h�Y�A hcAD^]Ez[ P<E�Y
l�h P)hjH�UB> J 
&CGYKADdnC�E�UBAD^]E�UWV�>�a�C�@BCGA U PfF Uc^ Uihj^]@BC�Y P T#a�C�T ['UBH�d PfFD^]EKb � A hba
C*P�T#a;^(
8CW@jP<hcAD^]E4P�F#[<CWJaR%^]@ hba�Cyh�Y�A hcAD^]EGY�A doCWE�UcA ^]EMV >�aKC�T#a�C�T ['UBH�dmR%^]@ P�E
C�Y�A hjA ^]EoTW^ �]C�@BU P�HKhba�^]@�['hcA hbFDCf['P<E�Y�h�aKC@MOY g FDC'��C²F U�V >�a�C T#a�C�T ['UcHKd ADU H�UBC�Y
R%^]@�T#a�CWT ['ADE�b �Na�C-h�a�CW@�h�a�C�Y�P<h P R%@B^]d h�a�Ce^�
&C�@cP<hjA ^]E4PfF�UiJ�UBhjCWdÁa4P�U _&C�CWE
H,
&Y4P<hjCWYMV >�a�C;YKC�UcA b]E Y�^�C�U�E�^�h�^�E F J @BC²F J ^]E hba�C H 
8Y4P)hjC Y4P)hjC A E h�aKC
	:�"��
 �!� � � � � ����	 h P�_ F C UBADE�TWC h�aKC H,
&Y4P<hcC dnADb`a h�a4P��]C�_&C�CWE;^�R P<hBhj@BAD_�HKhcC�U ^�R
E�^ ADE hjCW@cC�Uih R%^]@ h�a�C�h�> L 
�@B^�TWC�UcUWV�>�a�C UcT#a�CWd�P�R%^]@ h�aKC `aP�UBhcC�@LY ADdnC�E�UBAD^]E
+ @c^]UBU�_ kIC-R%C�@cCWE�T�C >
P�_ FDCWUIP�@cCoF ADUBhcC�YeA E!]
ADb]H�@BCoiKV k�V
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>�a�C�H 
8Y4P)hjC�U ^�R PfFD@BC*P�Y�J�FD^ P<Y�C�Y Y4P<hjPeR%@B^]dmhba�C 	:�"��
 �!� � � � � ����	 h P�_-FDC�U�A E
h�a�Co^�
&C�@jP)hjAD^�E4PfF UiJ�UihjCWd P�@BC¿a4P<E�Y FDCWY�_ J Y�^]A E�bGhba�CoR%^fFJFD^ � A E�b 
�@c^�T�CWY�H�@BC
Y�C�UBT�@BAD_&C�YGADE 
�UcCWH�Y�^nT�^�Y�C(�

� � ��� U C.GN5 U���7RLRC.G679UWH L9J@?	VPL9J � O J8C#T SMJ.DFLNGZU
� � ��� �
	 J.:KU LRC#79X[J"T3C"O I.U�� � ��� U H�X 79X[J"T
� C.S9S9X 	"T�HFC@7NC ? C#LRU 53J"D3S9U�I.U��
� �/C"I"U�GN5FU GNI�S9D � J#V 795FU*C#7M7RL9X[EFD�7RU S ;�
�DF795FJ.L���� X 79O[U
� SM79J.L9U%J.:KU LRC#79X[J"T3C"O�I"U ����HFC#7RC,? C#LRU 5FJ.D3SMU�I"U ���3C"T3H GN5FU GNI�S9D �
� O[J.C.H L9J@?�X T879J :FLRU S9U T87RC#79X[J"T�C#LRU C DKSMX[T 	�HFC#7RC,? C#LRU 5FJ.D3SMU&I"U �
� � � J"OYH J.:KU LRC#79X[J"T3C"O I.U�� C#TKH �(�
	 GN5FUWGNI�S9D �
� �/C#I"U�GN5FUWGNI�S9D � J"V C#7M79LRX[EFD�79UWS VPL9J � S9J"DFLNGZU�S ��SM79U �
� DF: HFC@7RU&LRJ@?�X[T :FLRU S9U T87RC#79X[J"T C"L9UWC
��� S 7RJ"LRU � �
	 GN5FUWGNI�SMD � � ��� UWH�X 7RX J.T
��� � � J"OYH J.:KU LRC#79X[J"T3C"O I.U�� C#TKH J.O[H GN5FUWGNI�S9D �
��� S9I�X :

K E ^�
&C�@cP<hjA ^]E4PfF [<CWJ ADU�P�UcUBADb]E�CWY P�Y4P)h P � P�@BC²a�^]HKUcC;[�C-J �NaKC�E h�a�Ca@c^ �
T�^]E hjP�ADE�A E�b A hMADU C-p�hc@jP�T-hjC�Y R%^]@Mh�aKC ��@cUBh0hcADdnC�V I h#ADU T�PfFJF C�Y�P E�C'��^�
&C�@jP)hjAD^�E4PfF
[�C-J!ADEeh�a�C P�_&^ �]C 
�UBC�H�Y�^oT�^�Y�C�V©K E�C � T#a�CWT ['UcH�d ADU TW@cC*P)hjC�Y �Na�CWE P @c^ �
a4P�Uo_8CWC�E F ^ P�Y�CWY P�E�Y P�UcUBADb]EKC�Y P�E ^�
&C�@jP)hjAD^�E4PfF [�C-J _KHKhohba�C P)hchj@BAD_�H�hjC�U
a4P��]CoT#a4P�E�b]CWYMV!>�a�CoP�UcUBADb]E�CWY�Y4P)h P � P�@BC²a�^�H�UcC�[<CWJ�U�P<E�Y�T#a�CWT ['UcH�dnU P�@BC
UBhc^]@cCWY�ADE h�aKC `aP�UBhcC�@LY ADdnC�E�UBAD^]E + @B^]UcU0_ k CWR%C�@BC�E�TWC >
P�_ F C�U R%^]@ h�a�C¦h�Y�A hcAD^]E
Y�ADdnC�EKUcAD^�EMV
>�a�C H,
8Y�P<hjC ^�R
UBhjP<hjHKU P<E�Yeh J!
&C R%^]@ P _8^�@c@c^ � C�@ P�EKY�M¦Y g R%^]@ P<EGCWY�A hcAD^]E
P�@cC�a4P�EKY FDCWY h�aK@c^]H�bfa hba�CoHKUcC�^<R PGdnADEKA�Y�ADdnC�E�UBAD^]EKU � df� � ADE�h�a�C 
�@cCWUcC�E�_
h P<hcAD^]E�P<@cC*P�Vn>�aKADU�ADU�Y�^]EKCnA E�^]@cY�CW@ hj^GC�E�UBH�@cC h�a�P<h h�a�CWF ^ P�E�a�ADUihj^]@iJ R%^]@
UBhjP<hjH�U P�E�Y!h J 
8C�^�R
h�a�C�_&^]@c@B^ � CW@cUIP�E�Y!MOY g ^<R CWY�A hcAD^]E�U P�@cC�@cC'
�@cCWUcCWE'hcC�Y
T�^]@B@cCWTWh�F J;^ �]CW@ hcADdnC�V�M 
&Y4P<hcADE�b � ^]H F Y F C*P�Y;hj^GdnADUbF C*P�YKADE�bUaKADUBhc^]@BJ�V >�a�C
UBhjP<hjH�U P�E�Y h J 
&C �<PfF H�C�U0R%^]@0h�a�C _8^]@B@c^ � C�@cU�� ^�H FDYc[)C�VZb�V�[�^]E-F J�_&C h�aKC T�HK@c@cCWE h
�<PfFDH�CWU�V'M 
&Y4P<hjCWUIP�@cC H�UcCWY A E!hba�C T*P�UBC ^�R H,
&Y4P<hjCWU ^<R�PfF @cC*P<YKJUF ^ P�Y�CWYGCWY�A�_
hjA ^]EaY�P<h PnUcADEKT�C hba�C�UBC H,
&Y4P<hcC�U ^�R+hjCWE P�@BC Pnd�P<hBhjCW@ ^�R T�^]@B@cCWTWhjA E�b�U-
8C�FJF ADE�b
C�@B@c^]@BU�V

iKVNB ��� "

K R+hcC�@ C p�hj@jP<TWhjA E�b;P�EKY�hj@cP�E�UBR%^�@cdnADE�beh�aKC�Y4P<hjPaA h ADU�FD^ P<Y�C�Y ADE hj^Gh�a�C 
K@cC�_
UcCWE'hjP<hjA ^]E P<@cC*P�V >�a�C Y4P<h P ADU Uihj^]@BC�Y A EGhba�C YKADdnC�E�UBAD^]E�U P<E�Y @BC²FQP)hjAD^�E�U P�@BC
T�@BC*P<hcC�Y�ADE hba�C�R�P�T-h h P<_ FDC<V k ^ � U R%^]@ hba�CyY P<hcC P�E�Y;> A doC ^�R Y4P*J YKADdnC�E\_
UcA ^]E�U P�@BCeE�^�h C p�hc@jP�T-hjCWY R%@B^]d hba�CeUc^]HK@cT�C!UiJ�UihjCWd _�HKhnP�@BCeb]C�EKC�@jP)hjC�Y A E
P�Y �<P�E�TWC�V�>�a�A U doC�P�E�U hba4P<h @c^ � U T�^ �]CW@cA E�b P�Y4P*JeP�@BC@FD^]P�Y�C�Y�ADE�A hjAQP�FJF J ADE hc^
h�a�C > ADdnC ^<R Y4P*J�YKADdnC�E�UBAD^]EnP�E�Y�@c^ � U TW^���C�@BADE�b hcC�E�J�C*P�@BU P�@BCOFD^]P�Y�C�YnADE hc^
h�a�C¿Y P<hjC Y�A doCWE�UcA ^]EMVo>�a�C�P�b�b]@cCWb P<hjC hjP�_ FDCWU�T�@cC�P<hjCWY�R%^]@ h�aKC£KNM¦E Y4P<hjP
� P<@cC²aK^]H�UcC P�@BC P�FDUc^ H 
8Y4P)hjC�Y!Y�HK@cADEKb hba�CoFD^]P�Y 
�@c^�T�CWUcUWV
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>�a�C _KH�UcA E�C�UBU H�UBC�@BU T*P<E P�TWT�CWUcU hba�C�Y4P<hjPnUihj^]@BC�Y A Eeh�a�C 
�@BC�UcCWE h P<hcAD^]EaP�@cC�PKV >�a�C
Y4P<h P�h�a�CW@cC-R%^]@cC¦a4P�U hc^ _&C ^�@cb P�EKA&$�CWY�UB^ h�a4P)h hba�C _KH�UcA E�C�UBU H�UcCW@cU T�P�E�HKE�Y�C�@BUBhjP�E�Y
P�E�Y HKUcC h�a�C Y4P<hjPKV
>�aKC UBADd�
 FDA T�A h JI^�R�h�a�C Y4P<hjPIdn^�Y�C²F]A U#P�T#a�ADC �]CWY�_ J�H�UcA E�b d H F hcA�_
Y�ADdnC�E�UBAD^]E�PfFKdn^�YKC²FDA E�b � df���/V�K d�H F hjADYKADdnC�E�UBAD^]E4P�F do^�Y�C²FKT�^]E�UBADUihjU ^�RMY�A doCWE�UcA ^]E�U
P�E�Y R�P<TWhjUWV�Y ADdnC�E�UBAD^]EKU 
�@c^ ��ADY�CWU TW^]E hjC p�h R%^]@ h�a�CnR�P�TWhcU _ J¼a4P���ADE�bGY�CWUcT�@BA&
KhcA ��C
P<hchc@cAD_KHKhjCWU�V >�a�C R�P<TWhjU @cC'
�@cCWUcC�E h hba�C C'�]CWE hjU�P�E�Y P�UcUB^�TWAQP<hcC�YadoC�P�UcH�@BC�UIh�a4P<h P�@BC
hj^ _8C P�E�PfF J $�CWYMV
] ADb]HK@cC£iKV�*aADU�Pa@cC²FDP<hjA ^]E4PfF�@BC�
�@BC�UBC�E h P<hcAD^]E2^<R h�a�C�d H F hcADY�A doCWE�UcA ^]E4PfF#do^�Y�C�F R%^]@
h�a�CrKNM¦E Y4P<hjP � P<@cC²aK^]H�UcC<V >�a�C�h P<_ FDCWU P�@BC�AJFGFDH�Uihj@cP<hjCWYa_ J!FDADUihjA E�b h�a�C R�P<TWh P<E�Y
Y�ADdnC�E�UBAD^]Eoh P�_ F C�UWV >�a�C�UcT#a�CWd�P Y�C �4E�A hjAD^�E�U H�UBC�YeR%^]@ hba�C�t
^�UBhjb�@cC l ��L Y4P<hjP�_4P�UBC
P�@cC�FDA UBhcC�YeADE�K 
,
&C�E�Y�A p$E V

] ADb]HK@cCoiKV%* � k C²FDP<hjA ^]E4PfF8kIC'
�@cCWUcCWE'hjP<hjA ^]E!^�R#h�a�C `aH F hjA Y�ADdnC�E�UBAD^]E�PfF&l�T#a�CWd�PKV

�G"�9��� #(*"��& #( >�a�C£Y P<hjC P<E�Y > A doC � R Y P JaY�A doCWE�UcA ^]E�U P�@BC H�UcCWY R%^]@ @BC�b]A UBhcC�@�_
ADE�b�FD^]P�E�U ^ �]CW@ hcADdnC P�E�Y�R%^]@ @cC'
�@cCWUcC�E hcADE�b!h�a�CnY�A%C CW@cC�E h dnAJFDCWUBhc^]E�C�UWV >�a�C�l�h Pj_
hjH�UB> J 
&Cf[�h YKA hjA ^]Ec[�P�E�Y!MOY g Y�ADdnC�E�UBAD^]EKU P�@cC HKUcC�YGR%^]@ @cCWb]ADUihjCW@cADEKb�h�a�C�C�YKA hjA ^]E�U
P�E�Yahba�C Uih P<hcH�U P�E�Yah J 
&C ^�R h�a�C _8^�@c@c^ � C�@BU�V >�a�C U-
8CWT�A �4T�F ^ P�EGADU @cCWb]ADUihjC�@BC�Ya_'J
h�a�CeL ^ P<E�R�P�TWh h P�_ F C�V�E ^�h�a l'h P<hcH�Uc> J 
8C!P�EKY MOY g Y�ADdnC�EKUcAD^�E�U � df� � P�@BC�doA E�A
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Y�ADdnC�E�UBAD^]EKU P�E�Y!h�a�CWAD@ 
KH�@ 
&^]UcC�A U Y�C�UBT�@cA _8CWYa_&C²F ^ � �

�2/0� . �*�K��7#(*� , ���;9 "� #" "#"/9 �� #(*"%�& T�^]E hjP�ADE�U0C �]C�@iJ�UcA E�b`FDC ^�TWT�H�@B@cC�EKT�C ^�RKUih Pj_
hjH�U P�E�Y h J 
8C<V >�a�C�h J 
8C�P�E�Y;UBhjP<hjHKU R%^]@ Po_8^]@B@c^ � C�@ A U h�aKC�E;@cC'
�@cCWUcCWE'hcC�Y
_ J;PoR%^]@BC�A b]E [<CWJ A E h�aKC L ^ P�EaR�P<TWh*V >�aKADUOF C*P�YKU hj^�P�Y�C�UBADb]E hba4P<h @cC���C�TWhcU
h�a�C Uih P<hcH�U P�E�Y h J 
8C R%^]@ hba�C _&^]@c@B^�� C�@BU T�^]@B@cC�T-h�F J�^ �]CW@ hcADdnC�V�I RMP _&^]@c@B^ � CW@
b]CWhcU�PGE�C'� UBhjP<hjHKU ^]@�h J 
8Cnh�a�CWE2PaE�C � R%^]@cCWADb]E [�C-J A U HKUcC�Y­F C*P���ADE�b!h�aKC
_8^�@c@c^ � C�@ �fU@I0Y H�E�T#a4P�EKb]C�YMVI>�a�A U ADU��Na J � C�a�P ��C�T#a�^]UBC�E;E�^<h hj^£a4P��]C P�E
C-p!
 F ADT�A hI_8^]@B@c^ � C�@ YKADdnC�E�UBAD^]EMV >�aKC dnADE�A Y�A doCWE�UcA ^]EGADU PfFDUB^�Pob�^�^�YaCWE hj@BJ

8^�ADE h R%^]@ Y�^�ADE�b UcC�FDCWTWhjA ^]Ee^]E!UBhjP<hjHKU P<E�YGh J 
&C�V

�2/0�;�!� �?9�"/ #" "#"�9��� 
(*"%�& ADUMHKUcC�Y R%^]@ @cC�b�ADUBhcC�@BADE�b hba�C©FD^]P�Eoa�ADUihj^]@iJ R%^�@MT#a4P�E�bj_
ADE�b¿MOY g U R%^]@ CWY�A hcAD^]EKU�V�I R�h�aKCrMOY g ^<R P�E CWY�A hcAD^]EGADUIT#a4P�EKb]C�Y hba�C�E E�C'�
@c^ � U @cC'
�@cCWUcC�E hcADE�bnPrFD^]P�Ee^�R0h�a�C CWY�A hcAD^]E�ADE�hba�C�L ^ P�EeR�P�TWh h P�_ F C OBH�Uih T�^]E\_
h P�A E hba�C EKC'�ÀMOY g R%^�@cC�A b]E [�CWJ�V >�a�A U � P J�hba�C'F ^ P�E2a�ADUihj^]@iJ�ADU0E�^�h T#a4P�E�b]CWY
�Na�C�E�P�E CWY�A hcAD^]E�A U
P<UcUcA b]E�CWY�P E�C'� M¦Y g V8]�HK@Bh�aKC�@cdn^]@BCf[)UBhj^�@cADEKb P�FJF]['E�^ � E
T�^]d _�ADE4P)hjAD^�E�U0^�R MOY gHFDC �]C�FDU 
K@c^ ��ADY�CWU @c^fFDC�_ H,
�P<E�Y Y�@cAGFJF�_ Y�^ � E R%C*P<hcH�@cCWU CWR�_
�4T�A C�E h�F J]V

>�a�C2Y P<hjC�[�> ADdnC ^�R
Y4P*J`[4l�h P<hcH�Uc> J 
8C�[&P�E�Y$h�Y�A hcAD^]E�YKADdnC�E�UBAD^]E�U T�^]E hjP�ADE�a�A C�@cP�@�_
T#a�ADCWU h�a�P<h T�P�E _&C HKUcC�YaR%^]@ @c^`FGF�_ H 
)�<Y�@BAJFJF�_ Y�^ � Eo^�
8CW@jP<hcAD^]EKU�V�Y @BAJFJF8Y�^ � E ADU�[�C�VZb�VG[
�Na�C�E P _KH�UcA E�C�UBUIHKUcC�@�a4P�U PyF ADUBh ^�R E'H�d _8CW@ ^�R�F ^ P�E�U _ J�M¦Y g F C'�]C�F�^ P�E�Yeh�a�CWE
T#a�^�^�UcC�Unhj^ P�Y�Y do^�@cC!Y�CWhjP�AJF U _ J P�Y�Y�A E�b P�EºM¦Y g FDC �]C�F V k ^`FGF H,
 ADU �Na�C�E P
_�H�UcA E�C�UBU�H�UcCW@oa4P�U�PUFDA UBh ^�R E�HKd�_8CW@ ^�R�FD^]P�E�U _ J�M¦Y g F C'��C²F�^ P�EKY¼d!P<E�Y h�a�CWE
T#a�^�^�UcC�U hj^a^]E F J FD^�^][;P<h�MOY g{FDC'��C²F�^]V�>�a�A U A U�UcADd�
 F J dn^���A E�baH 
 P�E�Y Y�^ � E
h�a�Coa�A C�@cP�@cT#a J�hba4P<h A U ADEoh�a�C�h�Y�A hjAD^�E�Y�A doCWE�UcA ^]EMV >�aKCoa�ADCW@jP�@BT#a'J�ADE�hba�Coh�Y�A hcAD^]E
Y�ADdnC�E�UBAD^]EeA U AJFGFDH�Uihj@jP)hjC�Y�ADE�] A b]H�@cC@iKVG^f^]V

� "%��	���	)� /
"%��( >�a�CDa�ADCW@jP�@BT#a J R%^]@Mhba�CDY P<hjC�YKADdnC�E�UBAD^]E A U FDA UBhjCWY � A hba�PNaKADC�@cP�@cT#a J
UcT#a�CWd�P ADEW]
ADb]H�@BC'i�V �WP�P�Q P�E�Y A U AJFGFDH�Uihj@cP<hjCWY _ J P<EnC pKP�d 
-FDC A Ey] A b]H�@cC'iKV �WP�_>Q V >
@cC�
K@cC�UBC�E hjU PfFGF�^�R�hba�C Y�ADdnC�EKUcAD^�E�P�E�Y hba�C Y�^�hBhjC�YyF ADE�CWU A E�h�a�C C p�P<d 
 F C @BC�
�@BC�UcCWE hjU
h�a�C @BC�Uih�^�R4h�aKC C²F C�dnC�E hjU#R%@c^]d h�aKC Y�ADdnC�EKUcAD^�E hba4P<h _&C²F ^]E�b hc^ h�aKC'a�A C�@jP<@cT#a J]V
>�a�C
a�ADCW@jP�@BT#a'J�R%^]@ h�aKC�Y P<hjC YKADdnC�E�UBAD^]EoT�^]E�UBADUihjU ^�R0h�a�CoF C'��C²FDU J]C*P<@²[ �'H4P�@ihjC�@�[�dn^]E h�ac[
� CWC�[>[ P<E�Y!Y4P*J]V
>�a�Ce> ADdnCoYKADdnC�E�UBAD^]E a�ADCW@jP�@BT#a'J T�^�E'hjP�ADEKU h�aKCUFDC �]C²F U�a�^�H�@�P�EKY2doA E�H�hjCoP�E�Y2ADU
FDADUihjCWY � A hba;P¿a�A C�@jP<@cT#a J UBT#a�C�doP�ADE ] ADb]HK@cC�iKVG^}e�P/P�Q VoK E C pKP�d 
-FDC ^<R�h�a�C�> A doC
Y�ADdnC�E�UBAD^]E�aKADC�@cP�@cT#a JeA U AJFGFDH�Uihj@jP)hjC�YoADE$] A b]H�@cC@iKVG^}e!P%_>Q-V
>�a�Cya�ADCW@jP�@BT#a J ADEah�a�CWh�Y�A hjAD^�E Y�A doCWE�UcA ^]E TW^]E�UcA UBhcU ^�R h�a�C�hba�@cCWCyMOY g FDC �]C�FDU²[MP
_8^�^][�FDC �]C�F<[&P�E�Y;P<E C�YKA hjA ^]E�FDC �]C²F/V >�a�C UBT#a�C�doPoR%^]@ h�a�C2a�A C�@jP<@cT#a JGADUIAJFJF H�UBhc@jP<hcC�Y
ADE!] ADb]HK@cC�iKV�^`^¿P/P�Q VLK E C-pKP�d�
 F C ^�R hba�C�aKADC�@cP�@cT#a J!A UIAGFJF H�UBhc@jP<hcC�YeADE$] A b]H�@BC�iKVG^f^
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T

2003

March

Q1

Week 1

1

T

WeekQuarter

Month

Day

Year

(a) (b)

] ADb]HK@cCoiKV � �©Y P)hjC�F A C�@cP�@cT#a J]V

T

00

01 02

T

Hour

Minute

(a) (b)

] ADb�H�@cCoi�VG^)e!� > ADdnC ^�R�Y P J�F A C�@jP<@cT#a J]V

P�_>Q V©I E�h�a�C C pKP�d 
-FDC hba�C@F C'�]C�FDU R%^]@�M¦Y g )�g`iKV g�d`d�V d ) P<@cC AGFJFDHKUBhj@cP<hjCWY�P�FD^]E�b � A hba
^]E�C�_8^�^][�P�E�Y!C�Y�A hjA ^]E�R%@c^]d h�a�A U U 
&C�TWA �4T�M¦Y g V
>�a�Cnl�h P)hjH�UB> J 
&Cya�ADCW@jP�@BT#a'JaT�^�E'hjP�ADEKU h�aKCrFDC �]C²F U UBhjP<hjHKU P�E�Y h J 
&C�V�>�a�C UBT#a�C�doP
R%^]@ h�a�C�a�A C�@jP<@cT#a JeADU�F ADUihjC�Y!A E!]
ADb]H�@BC�iKV�^8d�P/P�Q V�K EaC pKP�d 
-FDC ^�R
h�a�C l�hjP<hjH�UB> J 
&C
a�ADCW@jP�@BT#a'J�A U�AJFJF H�UBhc@jP<hcC�Y A E¼] ADb]HK@cCWiKV�^8d¼P�_>Q V£I E h�a�C C-pKP�d�
 F C ^�R hba�C£aKADC�@cP�@cT#a J
h�a�C�h J 
8CWU P�@BC�Uc^�T�AQP�FMUcTWADC�EKT�C P�E�YGE4P<hjHK@jPfF UBT�ADCWE�T�C P�E�Y!h�aKC Uih P<hcH�U P�@cC2t©a®Y P<E�Y
h d�
 F ^�J�C�C<V

. � /#��9���� , ��� >�a�C d�H F hjADYKADdnC�E�UBAD^]E4P�F&dn^�Y�C²FMhba4P<h�� C H�UcC ADU @cC'
�@cCWUcCWE'hcC�Y;A E
h�a�C R%^�@cd ^�R#P UBhjP�@ UBT#a�C�doPKV©K Uih P�@ UcT#a�CWd�P ADU H�UcCWYeADE�^�@cY�CW@ hj^�[<C�C'
!hba�C Y�CWUcA b]E
UcADd�
 F CaP<E�Y hc^ a4P��]C P�_8C-hchcC�@�
8CW@BR%^]@Bd�P�EKT�C!h�a4P�E A R P�UcE�^ � ��P<[�C UBT#a�C�doP � P�U
H�UcCWYMV >�a�C�
&C�@iR%^]@cdoP�E�TWC ^�R PoUBh P<@ UcT#aKC�doP�ADUIb]^�^�Y _&C�T�P�H�UBC A h ADUIY�C�E�^�@cdoPfFDA $�C�Y
�Na�ADT#aUF C*P�YKU hc^ R%C � CW@0OB^]A E�U �Na�C�E�YK^]ADE�b �'H�C�@BADCWU�VDY C�EK^]@cdoPfFDA $*P<hcAD^]E PfFDUB^�F C*P�YKU hc^
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543 - Chemistry 

422 - Absorption Analysis

25 - NMR Spectroscopy

T

BookID = 10, Paudler, William W : Nuclear Magnetic R.

EditionID = 1, Issue date = 2002-12-20

UDKLevel1

UDKLevel2

UDKLevel3

Book

Edition

(a) (b)

] ADb]HK@cCoiKV�^`^��Dh�Y�A hjA ^]EeF A C�@cP�@cT#a J]V

T

Status Employee

Tech./NaturalSocial

T

PHD

Type

(b)(a)

] A b]H�@cC@iKVG^)d!� l�hjP<hjH�UB> J 
&C FIADCW@jP�@BT#a'J�V

Pndn^]@cC UcADd�
 F C do^�Y�C�F � df���/V
K UBE�^ � ��P�[<C�UcT#aKC�doPGTW^]H FDY�a4P���Co_&C�CWE T#a�^�UcC�E ADE�^]@BY�C�@ hj^!UcP ��CoYKADUc[ U 
4P�TWC _'J
H�UcA E�b E�^]@Bd�PfF A&$�P<hjA ^]EnP�E�Yeh�a�CW@cCW_'J�E�^�h�a4P���ADEKb P�E J�@cCWY�H�E�Y�P�E�TWJ�V >�a�C UcE�^ � ��P<[�C
UcT#a�CWd�P CWE�UcHK@cC�U#h�a4P)h H,
&Y4P<hcC�U#^]E F Joa4P��]C hc^ P�F hjCW@#PIUBADE�b`F C @c^ ���Na�AGFDC UcC �]C�@cPfFK@B^ � U
a4P��]C�hj^ _8CoH,
8Y�P<hjCWY ADE�P UBhjP�@ UBT#a�C�doPKV I R0[ C<VfbKVG[ P�E P�HKh�aK^]@ E�P�doCoADU H,
&Y4P<hjCWY
h�a�CWE�^]E F J P UcA E�b`F C @c^ � A U P C CWTWhcC�YnADEnP UBE�^ � ��P�[<C UBT#a�C�doP �NaKAJFDC hba�C H,
&Y4P<hjC � AGFJF
T�^ �]CW@ doP�E J�@B^�� UIA R
P UBhjP�@ UcT#aKC�doPnA U H�UcCWYMV
>�a�C!UcE�^ � ��P�[<CaUBT#a�C�doP;ADU�EK^�h H�UBC�Y _8CWT*P�H�UBC!A h A E'hc@c^�Y�H�TWC�U�dn^]@cC�OB^]ADE�U�P�E�Y2A h
d�P�[<C�U�h�a�C Y�CWUcA b]E�do^]@BC T�^]d�
 F C-p8V >�a�C @c^ � U A E;h�a�C Y4P<hjP � P�@BC²a�^�H�UcCoP�@cC ��C�@BJ
UcC²F Y�^]d H,
&Y4P<hjCWY;Uc^�hba�C�@BC�ADU¦FDA hBh�F C ^ ��C�@baKC*P�Y�^�RDa4P���ADEKb�hj^eH,
&Y4P<hcC UBC'�]CW@jPfF�@B^ � U
ADE�UihjC*P<Y ^<R ^�E�C�@c^ ��V >�a�C Y�ADUB[aU-
4P�T�C UcP ��C�Y _ J H�UBADE�b�hba�C UcE�^ � ��P<[�CnUcT#a�CWd�PeADU
PfFDUB^�ADE�UBADb]EKA �4T�P�E h*V >�a�A U ADU Y�H�C�hj^oh�a�C�R�P�T-h hba4P<h Y�A Uc[GU 
4P<T�C UjP���ADEKb]U b P�A E�C�Y _'J
H�UcA E�b UcEK^�� �4P�[�CeUBT#a�C�doP�U P�@BCoh J 
�A T*PfFGF J�FDCWUcU h�a4P�Eº^ 
8CW@cTWC�E h ^�R hba�Cohc^�h PfF Y�A Uc[
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U 
4P�TWC EKC�C�YKC�Y!R%^]@ h�a�C�^ �]CW@jPfFGFMUcT#aKC�doP-[4UcCWC � df� �	+'a�P(
KhjCW@¦d�V

�!��� ���e� �]��(*( � � �8��(

>�a�C�Y4P<h P P<T�T�CWUcU hj^�^`FDU P�@cC hba�C R%@c^]E h CWE�YG^�R0h�a�C Y4P)h P�� P<@cC²aK^]H�UcC<VDI h ADU h�aK@c^]H�bfa
h�a�CWUcC hj^�^`FDU h�a4P<h hba�C _�H�UBADE�CWUcU�H�UBC�@cU P�TWT�CWUcU�h�a�C Y4P<hjP�ADE hba�C 
�@cCWUcC�E hjP<hjA ^]E�P�@cC�P
P�E�Yahba�C�UBC hc^�^`F U P�@cC PfF Uc^ H�UcCWY R%^]@ UcCW@-��ADTWADE�b h�aKC _&^]@c@B^�� C�@BU _ JGY�^]A E�b _8^�^][�@BC�T�_
^]dodnC�EKY4P<hjA ^]EMV
>�a�C Y4P)h PnP�T�TWC�UcU hj^�^`FDU T�P�E _&C T�P�E�E�CWYc[&Y4P<h P dnADE�A E�b [�P<E�Y � L K@t P(
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�G� �?� 	��4 #(²= ��	)9��K� "��& 

h P<T#a�C�YKA hjA ^]E;ADU�P�FJFD^�T*P)hjC�Y ADE hj^!T�CW@BhjP�ADE¼MOY g FDC �]C²F U�V >�a�Cn^]@BADb]A E4PfF#@cC�
K@cC�UBC�E h P8_
hjAD^�E ^�RLMOY gxFDC �]C�FDU A U P�UBhc@cADEKb�T�^]E hjP�ADE�A E�b�E'H�d _8CW@cU UBC�
4P�@cP<hjCWY�_'J P�Y�^�h�V >�a�C
UBhj@BADE�bGADU U 
-FDA h P<@c^]H�EKY h�aKC �4@BUBh h�a�@BC�CoY�^�hjU � C�C�EKT�^]H�E hcC�@²[
h�a'H�U�R%^]@cdnADE�behba�@cCWC
MOY g F C'��C²FDUWV©K b P<ADEc[ � C HKhcAJFDA $�C F P�U
a�` P(
!hj^ doP(
eC�P�T#a�M¦Y g hc^ Y�A/C8C�@BC�E h Y4P<hjP
� P�@BC²a�^�H�UcC![�C-J�U�V­K UWM¦Y g³F C'��C²FDU�P�@cC�@BC�
�@BC�UBC�E hjCWY E'H�dnC�@cA T*PfFGF Jf[
h�aKCWJ2P<@cCeE�^�h
�]C�@iJ H�UBC�@0_ R%@cA C�E�Y-F JeR%^]@ ^]@cY�A E4P�@iJ!H�UcCW@cU hc^�@cC�P�YMVOKIR+hjCW@ h�a�C�h�> L 
�@B^�TWC�UBUcC�Uoa�P ��C
�4E�ADU
a�C�Y!h�aKC�AD@ C pKCWT�HKhcAD^]E � C P�UBUcA b]E!E4P�dnC�U hj^ h�aKC �<P�@BAD^]HKUNMOY g F C'��C²FDU hc^ndoP�[<C
A h H�EKY�C�@BUBh P<E�Y4P�_ F C�R%^]@ ^]@BY�ADE4P<@BJGH�UcCW@cUWV�KNM¦E 
�@c^ ��ADY�CWY�H�U � A h�a�P�F ADUBh ^�R'MOY g
FDC'��C²F E4P<doCWUIA E!P UcC�
�P�@jP<hcC �®FDC<V
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] ADb]HK@cCoiKV�^�)!� L0^]P�E!>
@cP�E�UBR%^�@cdoP<hjA ^]E�t�@c^�T�CWUcU�V
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±a�C�E PG_8^]@B@c^ � C�@ �ZU Y�P<h P � P�@BC²a�^�H�UcC�[<CWJ ADU P�Y�Y�CWY�hj^ah�a�C R�P�TWh h P�_-FDCf[0h�aKC�P(
\_

�@c^�
K@cAQP)hjC UBhjP<hjH�U P�E�Ynh J!
&CIY4P<h P � P<@cC²aK^]H�UcC [�C-J�A U P�FDUc^ P�Y�YKC�Y�hc^ hba�C R�P�T-h h P�_ F C�V
>�a�ADU doP�[�CWU�A h 
&^]UcUBAD_ F C hj^ hc@jP�T [ hba�C T�^]HK@cUcC ^�R&T#a4P<E�b]C ^�R8C*P�T#an_8^�@c@c^ � C�@ �fU UBhjP<hjHKU
P�E�Y!h J!
&C�VL]4H�@Bhba�C�@Bdo^�@cCf[KA h � AJFGFMPfF Uc^ doP�[�C�A h do^]@BC C .nT�A C�E hIhj^ 
�@c^ ��ADYKC @B^`FDC�_ H,

P�E�YGY�@cAGFJF�_ Y�^ � EoR%C�P<hjH�@BC�UWV

B ���4 :� 	��4 #(²= ��	)9��K��"%�& 

] ADb]HK@cC�iKV�^�) Y�C�
�A TWhcUIhba�C 
�@c^�T�CWUcU ^<R hj@cP�E�UiR%^]@cdnADE�b�FD^ P�E!Y4P)h PKV']�^�@ C*P�T#a!FD^ P�E � C
E�C�CWY�hc^eT#a�C�T [ �NaKCWh�aKC�@ A h _8C�FD^]EKb]U hc^!P�E;C-p�ADUihjA E�b�hj@cP�E�UcP�TWhcAD^]E ^�@ R%^]@BdoU PoE�C'�
^]E�C�VoK hj@jP<E�UjP�T-hjA ^]E A U Y�C �4E�C�Y P�U P�T�^]d _�ADE4P)hjAD^�EG^<R _8^]@B@c^ � C�@ Y4P)h P � P�@cC�a�^]H�UBC
[�CWJ P<E�Y FD^ P�E2Y�P<hjCeY4P)h P � P�@cC�a�^]H�UBCa[<CWJ]V >�a�A U T�^]d _�ADE4P)hjAD^�E�ADU doP(
,
&C�Y hc^ P
hj@jP<E�UjP�T-hjA ^]E�Y4P)h P � P�@cC�a�^]H�UBCe[�C-J P�EKY�h�a�C�d�P(
 
�ADE�bGADU UBhc^]@cCWY ADE2P F P�U
a�` P(
MV
>�a�ADU � P*J � C C�E�UBH�@cC h�a�P<h P�hc@jP�E�UcP�TWhcAD^]E T�^]@B@cC�U-
8^�E�Y�U hj^!PoUcCWh�^<RLF ^ P�E�U _ J h�aKC
UjP�dnC _&^]@c@B^�� C�@ ^]E�h�aKC UjP�dnC Y�P J�V©I R#E�^ hj@cP�E�UcP�TWhcAD^]E�Y�P<h P � P�@BC²a�^]HKUcC [�C-J�C pKA UBhcU
ADE h�a�C F P�Uba�`aP(
 R%^�@Mh�a�C©F ^ P�Ec[�P E�C'� hj@cP�E�UjP<TWhjA ^]E Y4P<hjP � P�@BC²a�^�H�UcC [�C-J�ADU T�@BC*P<hcC�YMV
� hba�C�@�� ADUBC hba�C C-p�ADUihjA E�b�hj@cP�E�UjP<TWhjA ^]E;Y4P<hjP � P�@BC²a�^�H�UcC [�C-J�ADU @BCWhj@BADC �]C�Y VyI E�P�E J
T*P�UBCf[ h�a�C @BCWhjHK@cE�CWYnhc@jP�E�UcP�TWhcAD^]E Y4P<h P � P�@cC�a�^]H�UBC [<CWJ A U P�Y�Y�CWY hj^ h�a�C�F ^ P�E _�H C CW@
PfFD^]EKb � A h�aeh�aKC�F ^ P�EeY4P<hjP-[,�Na�A T#aaTW^]E�UcA UBhcUI^<R Y4P<hjP�� P�@BC²a�^�H�UcC [�CWJ�UIR%^]@ C�Y�A hjA ^]Ec[
MOY gy[�_&^]@c@B^�� C�@�[4UBhjP<hjH�UIP�EKY!h J 
&Cf[4Y4P)hjC P�E�YehjA doC ^�R Y�P J�V
I h A U ADd�
8^�@Bh P<E'h hj^ �4@BUBh d�P+
 h�a�C Y4P<hjP � P�@BC²a�^�H�UcCn[�C-J�U�R%^]@ CWY�A hcAD^]Ec[ _8^]@B@c^ � C�@²[
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UBh P)hjH�U�P�E�Y h J 
&Cf[ P�E�YºMOY g _&CWR%^]@BC P�YKY�ADE�b�h�aKC�FD^]P�E hc^ hba�CaR�P�T-hohjP�_ F C P�UnA h
Y�C�
&C�E�YKU
^]E�h�aKC dnC�E hcAD^]E�CWY�Y4P<h P � P�@cC�a�^]H�UBC [<CWJ�U�V >�a�ADU A U
P�FDUc^ AGFJF H�UBhc@jP<hcC�Y _ J h�aKC
^]@cY�CW@ ^�R _8^�@c@c^ � C�@�[#CWY�A hcAD^]Ez[ UBhjP<hjHKU�P�E�Y;h J 
8C�[|M¦Y gy[MP�E�Y�F ^ P�E hc@jP�E�UiR%^]@cdoP<hcAD^]E
ADE$] ADb�H�@cCoi�VG^)i�V

. � $0"� #� ��/#� �a�4( /|l ���
(


±a�C�E hba�C hc@jP�EKUBR%^]@Bd�P<hcAD^]E 
K@c^�T�C�UBU ADU CWE�Y�C�Yz[8h�aKC�F P<Uba�` P+
�U R%^]@¦h�Y�A hcAD^]Ez[>E ^]@�_
@c^ � CW@²[8l�hjP<hjH�UB> J 
&Cf[>M¦Y gW[K> ADdnC � R Y P*J`[�P<E�Y�Y P)hjC [<CWJ�U P�@BC UBhc^]@cCWYaA EGUBC�
4P<@jP<hcC
E L ��E U A E;h�a�C Y4P<hjP�_4P�UBC�V >�a�CoF P<Uba�` P+
�U P<@cC ^]E F J Uihj^]@BC�Y A R h�a�C hc@jP�E�UiR%^]@cdoPj_
hjAD^�E 
�@B^�TWC�UBU T�^�d 
 F CWhcC�U � A hba�^]HKh P�E J!C�@B@c^]@BU�V >�a�C E�C-p�h A E �]^�T*P<hcAD^]E!^�R hba�C�h > L

�@c^�T�CWUcUcCWU�� AGFJF8@cC�Uihj^]@BC h�a�C2E L �oE U R%@c^]d h�a�C�Y4P)h P�_4P<UcC�V

�2/0��p 7 � �'	��%"Hw "/�%��(
Y H�@cA E�b hba�Cahc@jP�E�UiR%^]@cdoP<hcAD^]E 
�@c^�T�CWUcU�[ hba�C Y4P)h P �Na�A T#a ^]H�bfa'hohj^ _&C;P�YKY�C�Y hc^
h�a�C�@BC�U-
8CWTWhjA �]C Y�A doCWE�UcA ^]E�U P�E�Y R�P�T-h h P<_ FDC�[ ADU UBhc^]@cCWY;ADE hj^ � FDC�U H�E hjAJF0h�aKC��Na�^`FDC
hj@jP<E�UBR%^]@Bd�P)hjAD^�E 
�@B^�TWC�UcU�a4P�U�CWE�Y�CWYMV©K h�h�a�C Uih P�@ih ^�R�h�a�C hj@cP�E�UiR%^]@cdoP<hjA ^]E 
K@c^�T�C�UBU
h�a�CeY4P)h P �®FDCWU P�@cCeCWd 
�hjADCWY ADE2^�@cY�CW@�hj^�C�E�UBH�@cCehba4P<h�hba�C �®FDCWU Y�^;E�^�h TW^]E h P�A E
T�^]@B@cH,
KhcC�YGY4P<hjPKV©E H C8C�@BC�Y �®FDCWU P�@cC HKUcC�YGADE!^]@BY�C�@ hc^WFDADdnA h hba�CoI�� ��V K R+hcC�@ TW^]dW_

 FDC-hjADEKbah�aKC�hj@jP<E�UBR%^]@Bd�P)hjAD^�E 
K@c^�T�C�UBU�h�a�CeUihj^]@BC�Y2Y4P)h P A UrFD^ P<Y�C�Y R%@c^]d h�a�C �®FDCWU
ADE hj^ h�aKC Y4P<h P�� P�@cC�a�^]H�UBC�V

� � ����� � � ��� � ���

>�a�C�Y4P<hjPaA U�FD^]P�Y�C�Y ADE hj^Gh�a�CoY4P<hjP � P<@cC²aK^]H�UcC�H�UcA E�bahba�C + �ot�� T�^�dodoP�E�Y ^�R
t
^]Uihjb]@BC l�� L�V >�a�C + �ot�� TW^]dnd�P�EKY T�^�
KADC�UeY�P<h P�hc^ P�E�Y R%@c^]d P h P�_-FDC A E:P
Y4P<h P<_4P�UcC�A E�t
^]Uihjb]@BC l�� L�V,
±a�C�EGH�UBADE�b�hba�C + ��t�� T�^�dodoP�E�Y � A h�a!P �®FDCWE4P�dnCf[
A hIADE�Uihj@BH�TWhcU hba�C�t
^]Uihjb]@BC l�� L _4P�T [<C�E�Yahj^nY�AD@BC�TWhbF Je@BC*P�Y!R%@c^�d ^]@ � @cA hjC hj^oP �®F C�V
KOFJF�hba�C A E�UcCW@BhcAD^]E�U doP�Y�C _ J h�a�C + �ot � T�^]dndoP�E�YoP�@cCIT�^]EKUcADYKC�@cCWY�P�U ^]E�CIhj@cP�E�U�_
P�TWhcAD^]EMV
I E ^]@cYKC�@ohc^�TW^�
8C � A hba UcHKY�Y�C�E CW@c@B^]@cUo^�TWT�H�@B@cADEKb Y�HK@cADEKb h�aKC�FD^]P�Y�ADEKb 
K@c^�T�C�UBU
� Ceh P<[�CGP�E �cP�FJF ^]@ E�^�hba�ADE�b � P(
 
�@c^ P<T#ac[ A/VfC<VG[ CWA h�aKC�@ PfFGF hba�Cehj@jP<E�UBR%^]@BdoCWY2Y4P<hjP
ADU 
�@B^�
8CW@bF J FD^]P�Y�C�Y;A E hj^eh�a�C Y4P)h P � P<@cC²aK^]H�UcCn^]@ E�^!Y4P)h PeADUoF ^ P�Y�CWY P)h PfFJF/V � E
R�P�AJF H�@cC h�aKCUh�> L 
�@c^�T�CWUcUcCWU E�C�CWY hj^a_8Co@cC�_ UBhjP�@BhcC�YMV 
�CoT�^]EKUcADYKC�@ hba�C¿F ^ P�Y�A E�b]U
^�R CWY�A hcAD^]Ec[>M¦Y gy[4UBh P)hjH�U��)h J 
8C�[ P�EKY!F ^ P�EGY4P<h PnP�UI^]E�C P<hc^]doA T hj@cP�E�UjP<TWhjA ^]Ec[4A/VfC<VG[
� C TW^]dodnA h P<h h�a�C�CWE�Y;^�R h�aKCrFD^ P<Y�ADE�b�U�V@E C²FD^ � ADU Y�C�
KADTWhcC�Y hba�C�ADYKC*P�^�R �BPfFJF0^]@
E�^�h�aKADE�b � ADE 
�UBC�H�YK^�TW^�Y�C+�
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	 U HFX 7RX J.T3S X T87RJ H3C@7RC,? C#LRU 5FJ.D3S9U@B
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 �(�
	 SM7RC@7RD3SR= 7 ��:KUWS X T879J/HFC#7RC,? C#LRU 5FJ.D3SMU@B
� 	�
���
 �(�
	������ S X[T.7RJ 795FU1HFC#7RC,? C#LRU 5FJ.D3SMU@B
� 	�
���
 �(�
	 O[J.C#TKS X[T879J/HFC#7RC,? C"L9U 5FJ"DKSMU@B
� � � � 
 � � GN53C"T 	"UWH U HFX 7RX J.T3S B
� 	�
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>�a�C@FD^]P�Y 
K@c^�T�C�UBU PfF Uc^ H,
&Y4P<hjCWU hba�C P�b�b]@cCWb P<hjC hjP�_ FDCWU A Enhba�C Y�P<h P � P�@BC²a�^�H�UcC _'J
P�Y�Y�A E�b EKC'� @c^ � U
ADE hj^ h�a�C P�b]b]@BC�b P)hjC�h P�_-FDC�U0@BC�
�@BC�UcCWE hjADEKb h�a�C E�C �NF J P�Y�YKC�Y�Y4P)h PKV
>�a�C�P<b]b]@cCWb P<hcC�h P�_ F C�U�P�@BCnPfFJF|FDADUihjCWY A E�K 
,
&C�E�YKA p�E Vo>�a�C-J�a4P��]Cn_8CWC�E T#a�^]UBC�E
R%^]@ hba�CrKNMOE Y4P)h P � P�@cC�a�^]H�UBC�ADE ^]@cY�CW@ hj^�UcH,
,
&^]@ih h�aKC�do^�UBh ^<R�h�a�C��'H�CW@cA C�U A E
h�a�C�Y4P<hjP P�T�TWC�UcU�� C�_ahc^�^fF V

�CNa4P��]C P<hBhjC�d�
KhcC�Y�hj^�Y�@B^�
 h�a�C A E�Y�ADTWC�U ^<R8hba�C Y�ADdnC�E�UBAD^]EKU P�E�Y R�P�T-h h P�_-FDC 
�@BAD^]@
hj^ T�^�
 J�ADE�b P�E�Y P<R+hcC�@-� P�@BY�U T�@cC�P<hjA E�b;h�a�CGADEKY�ADTWC�U P�b P<ADEMV2>�a�CG@cCWUcH F h � P�UoP d
UcC�TW^]E�Y�U b]P�ADE ADE C-p�C�TWHKhjA ^]E�hjA doC R%^]@�^)eGdo^]E hba�U ^�R�FD^ P�E Y4P<hjPKVG>�a�ADU ADE�YKADT*P)hjC�U
h�a4P<h � C E�CWC�Y�hc^ _�H FD[�F ^ P�Y�FDP�@cb�C P�dn^]H�E h ^<R>FD^ P�E Y4P<hjP _8C-R%^]@cC � C T�P�E ^]HKh�_ � C�ADbfa'h
h�a�C T�^]Uih A EGhcADdnC�R%^�@IYK@c^�
,
KADE�boP�E�YGT�@BC*P<hcADE�bnADE�YKADT�CWU�V�K UOKNM¦E 
 FQP<E�U hj^nADE �]^][<C
h�a�C�h�> L	
�@c^�T�CWUcUcCWU�R%@cC'��HKC�E h�F J � CeT*P�EKE�^�h ^]H�h
_ � C�A b`a h hba�C�T�^�UBh P�EKY�h�a'H�U�� AGFJF
E�^�h P)hchjCWd 
�h hc^ Y�@c^(
�h�a�CoADE�YKADT�CWU _&CWR%^]@BC�_�H-FD[�FD^ P<Y�ADE�bGP�EKY2P<R+hjCW@-� P�@cYKU�T�@BC*P<hcC
h�a�CWd P�b P�A EMV

� � ����� � � � � � ���

K R+hjCW@�a�P ��A E�baC p�C�T�H�hjC�Y hba�C£h > L 
K@c^�T�C�UBUcCWU²[ hba�C�P+
,
 FDA T*P<hcAD^]E�F ^]b]U hba�CoE'H�d _8CW@
^�R _8^�@c@c^ � C�@BU²[�C�YKA hjA ^]E�U�[�MOY g U�[�P�E�Y F ^ P�E�U ADEKUcC�@ihjCWY2ADE hj^Gh�a�CoY4P<h P � P�@BC²a�^�H�UcC<V
K E C-pKP�d�
 FDCo^�R P�E CWE'hc@BJ�ADE h�aKCUFD^]b ADU b�A �]CWE2ADE­]
ADb]H�@BCUiKV�^)ZKV;>�aKCeC-p�C�TWHKhjA ^]E
hjADdnC ADEodoAGFJFDA UcCWT�^]E�YKU ADU�FD^]b�b]C�Y�P�U � C²FGF P<U h�aKC E'H�d�_&C�@ ^�R0E�C � hj@jP<E�UjP�T-hjA ^]E�U h�a4P<h
h�a�C�FD^]P�E�U�� C�@cCGb]@B^]H,
&C�Y ADE hj^KV h P<T#aºFD^]P�E2T�^]E hjP�ADE�U P<E CWE�Y hcADdnCf[ �Na�A T#a A UnP
hjADdnC�Uih P�d�
�A E�Y�ADT�P<hjA E�b �NaKC�EGA h � P�U P�Y�Y�CWY!hc^ h�a�C � � �"� � � � � ��	 hjP�_ F C�V >�a�C�dn^]UBh
@cC�TWC�E h ^�R hba�C CWE�Y�hjA doCWU ^�R hba�C 
K@cC�UBC�E h�h�> L 
K@c^�T�C�UBUcCWU ADU PfFDUB^rFD^]b�b]C�YMV
>�a�C CWE�Y
hjADdnC�A U H�UcCWY h�aKCGEKC-p�h hjADdnC�hba�CGP(
,
 F ADT*P)hjAD^�E�ADU @BH�E Uc^ ^]E F J�h�aKCGEKC'� Y�P<h P;ADU
C-p�hj@cP�TWhcC�YaR%@B^]d hba�C�Uc^]HK@cT�C�UiJ�UihjCWdaV

� � ����� � � � � � ��� � ��� �

KNMOE T*P<E @cHKE h�a�C�\]P���PoP(
,
 F ADT�P<hjA ^]E�R%^]@¦h > L2A E PoY�P�AJF Je@c^]H�hjADEKC _ JGUcC-hchcADE�boH,

P + @c^�E OB^]_G^]EaP¿M EKA p!^]@IL ADE'H�pGUiJ�UBhjCWdaV ��C-hchjA E�b h�a�C \]P��<P�P(
,
-FDADT�P<hjA ^]E�hc^o@BH�E
ADE PGY4P�AGF J;_4P<UcADU ADU Y�^]E�Co_ J�P<Y�Y�ADEKbaA h hc^ah�aKC + @c^�E T�^]E �4b]H�@cP<hjA ^]E �®FDC<V 
±a�CWE
h�a�C + @B^]E OB^]_�ADU UBCWh hba�C \]P��<P�P(
 
 FDA T*P<hcAD^]E R%^]@'h > L�ADU @cH�E�P�HKhj^�d�P<hcADT�PfFJF J�P<R+hcC�@ P
U 
&C�T�A �4C�Y 
8CW@cAD^�Y�A T ADE hjCW@-�<PfF0P�EKYah�aKC P�YKdoA E�ADUihj@jP)hj^]@ ADUIUcC�E h P�EaCWd�P<AJFMTW^]E h P�A E�ADE�b
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B ��� s �4��7#�
L0^]P�E�U Zfg�i`k\^
E ^]@c@B^ � CW@cU *�k )+*
h YKA hjA ^]E�U g�i`Z(* )
>
@cP�E�UjP<TWhjA ^]E�U df�`i`kfi
h p�CWT�HKhcAD^]E!> ADdnC�P�dnU#Q ^8d`dfkfi�k
h EKYa> A doC dfe`efi-^)e`e`i\^`^}g�Z )�Z`Z

] A b]H�@BCoiKV�^)Z ��K E�h pKP�d�
 FDC ^<R P�E!h�E hj@BJ�ADEeh�a�C�h�> L L ^]bKV

h�a�C�^]HKh 
�HKhIA R0hba�C�@BC P<@cC P�E JeC�@B@c^]@BU�V�]4^]@ R%H�@ih�a�CW@ ADEKR%^]@Bd�P)hjAD^�E�@cCWb P�@BY�ADE�b UBCWhBhjADEKb
H,
 P + @B^]E OB^�_GUBC�C �+^)i��/V
K + @B^]E OB^]_ T*P�EnPfF Uc^�_8CIP(
 
 FDA C�Y hc^ Y4P)h P�_4P<UcC doP�ADE hjCWE4P�E�TWC P�TWhcA ��A h J R%^]@�@BC�T²FDP�ADdy_
ADE�bGH�E'H�UcCWY2Y�ADUB[;U 
4P<T�C�V!h �]CW@BJ hjADdnCnP�E M¦tDY�K�>Nh ^]@�Yoh L�h�>Nh UBhjP<hjCWdoCWE h�ADU
ADUcUBH�C�Y h�aKC!P C CWTWhcC�Y2hjH,
-FDC�A U E�^�h @BC�dn^���C�Y P�E�Y hba�HKUnEK^�hnP���P<AJFQP<_ FDC R%^]@ @BC�_ HKUcC�V
>
^GP��]^]A Y�ADE �4EKA hjC b]@c^ � h�a�^�R Y�A Uc[aU 
4P�TWC @cC��'H�A @cCWdoCWE'hcU�A h A U @cCWT�^]dndoCWE�Y4P�_-FDC hc^
@cC�T�FQP�A d hba�CeH�E'H�UBC�Y U 
4P�TWC�V2>�a�A U ADU�YK^]E�Ce_ J2H�UBADE�b�t#^]UBhcb]@cC*l�� L �ZU ��K +�M¦M `
T�^]dnd�P<E�Y �«g�� V

±a�C�E¼FD^ P<Y�ADE�boY4P<hjP!A E hj^e^]H�@ Y4P<h P � P�@cC�a�^]H�UBC � C 
�@BADdoP�@cAGF JedoP�[�CWU H�UcC ^�R h�aKC
+ ��t�� TW^]dodoP�E�Y V�I E�hba�ADU
T*P�UBC h�aKC�@cC � ^]H F Y�_&C E�^ H�E'H�UBC�Y U 
�P�T�C hc^ _8C @cC²F C*P�UBC�YMV
F ^ � C �]CW@²[+� C PfFDUB^ H�UcC�M¦t�YNK�>Nh Uih P<hcC�dnC�E hjU��Na�CWE T#a�P�E�b]CWU#^�T�TWH�@ R%^]@0P<E C-p�ADUihjADEKb
C�Y�A hjAD^�Ec[+�Na�A T#aoA U�PfF @cC*P<YKJ A E�h�a�C Y4P)h P � P�@cC�a�^]H�UBC�V©K E�M¦t�YNK�>Nh�Uih P<hcC�dnC�E h ^�R8P
@c^ � Y�^�C�U#E�^�h
ADdndoCWY�AQP<hcC²F J @BC�dn^���C hba�C ^fFDY �]C�@BUcA ^]E�^�R�hba�C @c^ ��V >�a�A U P+
,
�@c^]P�T#a�ADU
E�C�TWC�UcUcP�@BJ�hj^ b P�A E�h�aKC _8CWE�C��KhjU ^�R#d�H F hjA �]CW@cUBAD^]E!T�^�E�T�H�@B@cCWE�TWJ�T�^]E hj@B^`F V >�a�C @c^ �
d�H�UBhIE�^<h _&C Y�C²F CWhjCWY �NaKAJFDC A hIADU UBhcAJFGF�
8^<hjC�E hcAQPfFGF J ��ADUcA _ FDC hc^o^<h�a�CW@ hc@jP�EKUjP�T-hjAD^�E�U�V
h ��C�E hjH�PfFJF J`[4h�a�C ^`F YG@B^ � �]CW@cUcA ^]E A U ^�R E�^nADE hcC�@cCWUBhIhj^oP�E Jehj@cP�E�UjP<TWhjA ^]E�U P�EKYah�aKC
U 
4P�TWC A h ^�T�T�H 
�ADCWUIU
a�^]H F Ye_8C�@BC�T²FDP�ADdnC�Y�H�UcA E�b h�a�C �|K +�MOM ` T�^]dndoP�E�YMV
t
^]Uihjb]@BC l�� L H�UBCoUih P<hcADUihjADTWU ^�R h P�_ F C T�^]E hcC�E hjU hj^!T#a�^�^]UcC h�a�C dn^]UBh P+
,
�@c^(
�@cADP<hjC
��HKC�@BJ 
 FQP<E�E�C�@ ADE;^]@BY�C�@Ihj^eU-
8CWC�Y�H,
 �'H�C�@iJ 
�@B^�TWC�UBUcADEKb�V 
±a�C�E;doP�OB^]@ T#a4P�E�b]CWU
a4P��]C _&C�C�E;doP�Y�C hj^�hba�C�T�^�E'hcC�E h ^�R�hba�C�Y4P)h P � P�@cC�a�^]H�UBC Y�ADdnC�EKUcAD^�E�U²[&A h ADU @BC�T�_
^]dodnC�EKY4P�_ F C hj^ H,
&Y4P<hcC�hba�C�UBhjP<hjA UBhjA T�U ^�R
h P�_-FDC TW^]E hjC�E hcU�V�]4^]@ hba�ADU�
�HK@ 
&^]UcC h�aKC
K �¦K L � �ch T�^]dndoP�E�YeT*P<EG_&C�H�UcCWY � g"�/V
K EeP�Y!��A UjP�_-FDC P(
,
�@B^ P�T#a�R%^]@ doP�ADE hjCWE4P�E�TWC TW^]H F Y�_&C hj^ @cH�E�_8^�hba �|K +�MOM ` P<E�Y
K �¦K L � �ch �Na�C�E�h�> L 
�@B^�TWC�UBUcC�ULa4P��]C C�E�Y�CWYMV �|K +�MOM ` ADU P hcADdnCf[ 
�@B^�TWC�UcUB^]@²[
P�E�Y!Y�ADUB[oA E hjC�EKUcA ��C P�T-hjA ��A h J`[�hba'H�U A h Uba�^]H-FDYe_&C @cH�EGP<h P hjADdnC ^<R0Y4P*J`[ �Na�CW@cC h�aKC
FD^ P�Ye^<R#hba�C UcCW@-��C�@IADU�F ^���[�h J!
KADT*P�FJF JoP<h E�ADb`a h�V�kIHKE�E�ADEKbyK �¦K L � �ch ADU P�doP<hBhjC�@
^�R UBC�TW^]E�Y�U P�E�YGUba�^�H FDY!_&C @cH�EGADdndoCWY�AQP)hjC²F J P<R+hcC�@ �|K +�MOM ` V
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I E hba�ADU UBC�T-hjAD^�Ec[ � C � AGFJF�FD^�^][ P<h h�a�C 
&C�@iR%^]@cdoP�E�TWC�^�RIR%^]H�@ Y�A/C8C�@BC�E hWh�> L ADdy_

 FDCWdoCWE'hjP<hjA ^]E�UWV 
 CUa4P��]C�hc@cA C�Y�hc^ ^�
KhcADdnA&$�C hba�C�ADd�
 F C�dnC�E h P<hcAD^]E;^<R h�a�C�h�> L

�@c^�T�CWUcUcCWU ADEG^]@BY�C�@ hj^�P�T#a�ADC �]C h�a�C�R�P�UBhcC�Uih C-p�CWT�HKhcAD^]EGhjADdnC 
8^�UcUcA _ FDC<V >�a�CW@cCWR%^�@cCf[
� C Y�C �]C�FD^�
&C�Y YKA/C8C�@cCWE hoh�> L A d 
-FDC�dnC�E hjP<hjA ^]E�U P�E�YahjC�UihjCWY h�a�C�C p�C�T�H�hjAD^�E hjA doC
^�R
hba�C�UBC�V

�C�a4P��]CaP(
,
-FDADCWY�R%^]H�@ dnCWhba�^�Y�U�hj^;A d 
�@B^ �]C�h�aKCeC-p�C�TWHKhjA ^]E hcADdnC�^�RIh�aKC!h�> L

�@c^�T�CWUcUcCWU�V >�a�C C pKCWT�HKhcAD^]E;hcADdnC�U ^�R hba�C�R%^]H�@ dnCWhba�^�Y�U ADU AGFJF H�UBhc@jP<hcC�Y A E�] ADb�H�@cC
iKVG^)k�V 
 C¦a�P ��C E�P�doCWYnhba�C R%^]H�@�dnCWhba�^�YKU P)R+hjC�@ hba�C hjC�T#aKE�A&�'H�C R%^]@cdnADEKb h�a�C doP�ADE
@cC*P<Uc^]EeR%^]@ hba�C�A @�FDC �]C²F ^�R#C-p�C�TWHKhjA ^]EehjADdnC�V >�a�C �4@cUih doC-h�a�^�Y�ADU hba�C ^]E�C � C hj^�^][
^]HKhjUBCWh ADEMV�h P�T#aaR%^`FJF ^�� A E�b dnCWh�aK^�YGT�^]E hjP�ADE�U A d 
�@B^ �]C�dnC�E hcU TW^]d 
�P�@cCWYGhc^oh�aKC�AD@

�@cCWY�C�TWC�UcUB^]@cU'�

A� "#� � A U
hba�C doC-h�a�^�Y �Na�A T#a�� C hc^�^][�^]H�hjUcC-h ADEMV�
 C�a4P��]C 
 FDP�T�CWY UcADEKb`FDC T�^`F H�doE
ADE�YKADT�CWU ^�Eoh�aKC Y�A doCWE�UcA ^]EnP�E�YnR�P�TWh h P�_-FDCIP<hchc@cA _�HKhjCWU²[ �Na�A T#a � C UcC�FDC�T-h P<E�Y
T�^]EKUBhj@cP�ADE�H,
&^]EMVr]�^�@ C*P�T#a¼FD^]P�E;C-p�hj@cP�TWhcC�Y�R%@c^]d h�a�C ^�
&C�@cP<hjA ^]E4PfF#UBJ�UihjC�d
� CaUcCWE�Y UBC'�]CW@jPfF��'H�C�@BADCWU hc^ hba�CGd�P�UihjCW@ T�@c^�UcU�_ @cC-R%C�@cCWE�T�CGh P�_-FDC�U A E ^�@cY�CW@
hj^ T#a�CWT [ �NaKCWh�aKC�@ h�a�C _&^]@c@B^ � CW@I^�@ h�a�C�C�YKA hjA ^]E!PfF @cC*P<YKJ�C p�ADUBhIA EG^�H�@ Y4P<hjP
� P<@cC²aK^]H�UcC<V�I R hba�CWJ C-p�A UBh}[
h�a�C-J�P<@cCnE�^�h P<Y�Y�C�Y hj^ ^�H�@ Y�P<h P � P�@BC²a�^�H�UcC�[
^�h�aKC�@-� A UcC�hba�CWJ�P�@cC!P<Y�Y�C�Y V ]
ADE4PfFGF Jf[#hba�C�FD^ P<E�ADU ADE�UBC�@BhcC�Y2A E'hc^ h�aKC�FD^ P�E
R�P�TWh hjP�_ F C�V
KOFGF8A E�PfFGF<[ � C UcC�EKY l\h L¸h + >	��HKC�@cA C�U hj^ hcC�UBh R%^]@ hba�C C-p�A UBhjCWE�T�C ^�R0C�Y�A hjA ^]Ec[
_8^�^][>[�M¦Y gy[#_&^]@B@c^ � CW@²[ Uih P<hcH�U²[ P�E�Y�h J 
&C�V!]4H�@Bhba�C�@Bdo^]@BCf[
UcA p P<Y�Y�A hcAD^]E�PfF
l-h L¸h + > �'H�C�@BADC�U P<@cC ADUBUcH�CWY hj^ @cC-hj@BADC'��C h�a�C Y�P<h P � P�@cC�a�^]H�UBC [�CWJ R%^]@�FD^]P�Ec[
@cC-hjH�@BE�P�E�Y Y�H�C Y4P)hjC P�E�Y hjADdnCf[ @BC�U-
8CWTWhjA �]C�F J]V�I E�P<Y�Y�A hcAD^]Ez[*Y4P<hjP�� P�@cC�a�^]H�UBC
[�C-J�U R%^�@ Y�P<hjC P�E�YohcADdnC ^�RMY4P*JoP�@BC PfF Uc^ ��HKC�@cA C�YnR%^]@ C�P�T#aUF ^ P�EMV�h P<T#a�hjA doC
P¿FD^]P�E!a�P�U _&C�CWE 
�@c^�T�CWUcUBC�Yc[ hba�C�P+
,
�@c^(
�@cADP<hjC�ADEKUcC�@ihjA ^]E�U P�@cC d�P�YKC hc^oh�aKC
Y4P<hjP � P�@cC�a�^]H�UBC�Y�ADdnC�EKUcAD^�E�U�P�E�Y R�P�TWh h P�_-FDCn_'J Y�^�ADE�b$I � l-h k > �'H�CW@cA C�U�V
>�a�C d�H F hjA&
-FDC#UcC²F C�T-h �'H�CW@cA C�U0@cCWUcH F h0ADE�P�U doP�E J 
4P<@cUcCWU R%^`FJF ^�� C�Y _ J A E �]^]['ADEKb
h�a�C ��HKC�@BJ 
 FQP<E�E�C�@
hj^ �4b�H�@cC ^�HKh P�E�C+.nT�ADCWE h � P*J hc^ T*P<@c@BJ ^]HKh h�a�C �'H�CW@cA C�U�V

�Coa J 
&^�h�a�CWUcA $�C h�a�P<h h�aKADU A U h�a�C doP�A E�@cC�P�Uc^�E �Na J�hba�C C pKCWT�HKhcAD^]EehcADdnC ADU
a�ADbfa�C�@ hba4P�Eeh�a�C hba�@cCWC ^<h�a�CW@ ADd�
 FDCWdoCWE'hjP<hjA ^]E�UWV
>�a�C E�HKd�_8CW@e^�R UBh P)hjC�dnC�E hcUGA E h�a�C�I E�YKC-p:A d 
 F C�dnC�E h P)hjAD^�E T�P�E _&C;Y�C�_
T�@BC*P�UBC�Y;_ JGH�UcA E�b�P OB^]ADEGADEG^]@cYKC�@ hc^ �4EKYah�aKC Y4P<hjP�� P�@cC�a�^]H�UBC�[�C-J�U�VI>�a�C
d�P<ADE ADY�C�P ^�R4hba�C P(
 
�@c^ P<T#a�ADU#hj^ ��@cUBh�FD^ P<Y h�aKC'FD^]P�E Y4P)h P A E hj^ PIhjC�d�
&^]@jP�@iJ
FD^ P<E R�P�TWh h P�_-FDC TW^]E h P�A E�ADEKb�^�
&C�@cP<hjA ^]E4PfF0[�C-J�U�V >�a�C Y4P<hjP � P<@cC²aK^]H�UcC [<CWJ�U
P�@cCnh�a�CWE R%^]HKE�Y P�EKY2P�Y�Y�CWY hc^ah�aKC�@cC�PfFDFD^ P<E R�P�T-h hjP�_ F Co_ J Y�^]A E�b P�OB^]ADE
_8C-h � CWC�E�h�a�C�hcC�d�
8^�@jP�@iJ!F ^ P�E R�P<TWh hjP�_ FDC P�E�Y hba�C d�P<UBhjCW@ T�@B^]UcU0_ @BCWR%C�@BC�E�TWC
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h P�_-FDC�UWV�>�a�C OB^]ADE UcADd�
 F J!d�P(
KU h�a�C ^�
8CW@jP<hcAD^]E�PfF0[�CWJ�U hj^eY�P<h P � P�@cC�a�^]H�UBC
[�C-J�U P�E�Yeh�aKC @BC�UBH F hcADE�b @B^�� UIP�@BC h�a�CWE P<Y�Y�C�Y!hj^ hba�C�FD^ P�E�R�P<TWh h P<_ FDC<V

? ��� , ADE hj@B^�YKH�T�CWU PnUcADb�E�A �4T�P�E hIADd�
�@c^ �]CWdoCWE h hc^oh�aKC�h�> L 
�@c^�T�CWUcUBC�U P�U�� C @cC�_
Y�H�TWC�Y;h�a�C E�HKd�_8CW@ ^�R�hcADdnC�U��Na�ADT#a ^�H�@ P(
,
-FDADT�P<hjA ^]E!T�^]dnd�H�EKADT*P)hjC�Y � A hba
h�a�C�YoE ` l8V�t�@cC ��A ^]H�U
F J`[8C*P�T#a�F ^ P�EGY4P<hjP�C-p�hj@cP�TWhcC�Y R%@B^]d h�a�C ^�
&C�@jP)hjAD^�E4PfF
UBJ�UBhcC�d @cCWUcH F hjCWY ADE!^]EKC A dodnC�Y�ADP<hjC¦I � l-h k > �'H�CW@BJehc^nhba�C�YoE ` l8V�F CW@cC�[
� CoY�CWR%CW@ hba�ADU P�T-hjAD^�E _ J _�H C8C�@BADE�bGh�a�CnADE�UBC�@ihjAD^�E Uih P<hcC�dnC�E hjU ADE _�H C8C�@BC�Y
�®FDCWU HKE'hcAJF h�aKC CWE�Y ^�R
h�a�C�h > L�
K@c^�T�C�UBUcCWU²[ �Na�CW@cC � C Y�^�Pn_�H FD[¿FD^ P�YGADE hc^
h�a�C2YoE ` leHKUcADEKb hba�C + �ot � TW^]dodoP�E�Ye^<R�t#^]UBhcb]@cC*l�� L V

R�B � �
� .�� B = 7# 
����"%�& PfFDUB^�H�UcCWU hba�C + ��t�� T�^�dodoP�E�Y ^�Rzt
^�UBhjb�@cC l ��L�V�
±a4P)h
A hIY�^�C�U Y�A/C8C�@BC�E h�F J�h�a4P<E h�a�C 
�@BC'��AD^]HKU dnCWhba�^�YaADU h�a4P)hIhba�C�P<UcUcA b]E�dnC�E h ^�R
Y4P<hjP � P<@cC²aK^]H�UcC�[<CWJ�A U Y�^�E�C ADEoh�a�CoYoE ` l�H�UcA E�b Pyt L��+
�b'l ��L R%H�EKTWhjA ^]EMV
>�a�C hjCWT#a�E�A&�'H�C A U �4@BUBh hj^eTW^�
 J h�aKC @jP�� Y�P<h P�A E'hc^!P�hjCWd 
&^]@jP<@BJ!h P�_-FDC�A E
h�a�C�YoE ` l8V �IC-p�h}[Khba�C�t L��+
�b'l�� L;R%H�E�T-hjAD^�EeADU C pKCWT�HKhcC�YGADEe^]@BY�C�@ hj^ U 
 F A h
h�a�CG@jP�� Y4P)h P�ADE hj^ Y�A/C8C�@BC�E hnhjC�d�
&^]@jP�@iJ h P<_ FDCWU²[ C<VfbKV C�Y�A hjAD^�E P�EKYºFD^]P�Ec[
P�UcUBADb]EoY4P<hjP � P�@cC�a�^]H�UBC [<CWJ�U hj^ C*P�T#anhjH,
-FDCIADEnC*P�T#anh P�_ F Cf[�P�E�YoH,
&Y4P<hjC h�aKC
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��� _ U V`YG\��aZ�\^Vel U g�i���Z]_|\^g�� � �

��� W�j ��Y[W�_CuCg�lyZ �eVeu-Z�\^V`l Z U Z]_Cje�]nCuCV`uMZ]_|\^g�� � �
Z]\�� � Y[gXp2WfpCZb�]Z]\<k����~v

x �CVzj �'gXZbj`VHg�i����NW�_Cu����hZ U p2W U VeuMgX_-\
�CV�uCV U ZbYGVeu}�bV��XV`��g�i � Y[Z �fW�jtkXv
( _MVt�'W�l � �bVHj`gXnC�bu-prV�W U \
�'V�g�_CV U �Cg��
_MgX_! 3Zb�XnCYGV �Cv ��� v
x �CVe_ � Z]_�gXYGuCVeY�\^g�Y[V`jeg��XV`Yo\
�CVygXY[Z]�XZb_2Wf� U n �5� gXY�\�gfi
W�_�Z�\^Vel U Vt\ � �qVy_CVeV`u/Y^W�_��
uCgXlmZ��eV`u U n �
� gXYG\ U g�i=Z�\ U~U nCp U V`\ U v x �'VogXY[Z]�XZb_CW�� U n �
� g�YG\�j�W�_�\��CVe_�psVzV U \[ZblyWf\^V
n U Z]_C�mW)�3W�YG\[Z�W��#"Bn �
� gXYG\�i�g�Y[lonC�bWoW�_CuMW x Y^W�_ U Z]\[ZbgX_-lyWf\^YGZ��aW U � YGg � g U VeuMZb_:� 6f� v
x �CV��bW U \
\
�'Zb_C�%\^gyuCgaZ U \[gaj �Cg�g U V �Cg�� lyW�_|k}Z]\^V`l U \��2Wf\�_CVeV`u�\^gypsVzW�uCu'Veu�\[g
psV � YGg�\^V`j`\ � YGZ �fW�j`k�Ve_Cg�nC����v x �CZ U jeW�_yprV�j�Wf�bjen'��Wf\[Veu�n U Zb_C��W�i�gXYGlonC��W~\
�2Wf\)YGVe�]ZbV U
gX_�W � YGZ �fW�jtkdpCYGV�W�j ��W�_2W���k U Z U v
� \�Z U \
�CV`_ � g U[U ZbpC�]V�\^g � Y[V U VeY �XV � Y[Z���Wfj`k}W�_'u U \^Zb�]�*�2_Cu}i�Y[V���nCVe_|\�Z�\^V`l U V`\ U vq�~g�� �
V��XV`Y � \��CV�\^V`j �C_CZ ��n'V � Y[g � g U Veu¢p|k4� 6f� �
Zb�b�"�XZ��XVzi Wf� U V � g U Z]\[Z �XV U W�_'u�i W�� U V�uCYGg � U v
 rWf� U V � g U Z]\^Z��XV U WfY[V�Z]\[Vel U V`\ U \
�2W�\�WfY[V�_Cg�\�\[Y[nCV � Wf_CuMi Wf� U VHu'Y[g � U W�YGVH\^Y[n'V�Z�\^V`l/�
U V`\ U \��2Wf\�WfY[V�Y[V`lyg���Veu:p�k�\
�CV�\^V`j �C_CZ ��n'V�v x �CgXn'��� � \
�'Z U Y[V`�bZ]V U gX_¢\��CV � Y[Z���Wfj`k
pCY[VeW�j ���]V��XV`�	v ( p2Wf��W�_Cj`VHpsVt\��qV`Ve_M\
�CV � YGZ �fW�j`kapCY[VeW�j ���]V���Ve� W�_Cu-\��CV�_�n'lopsV`Y
g�i
i W�� U VHuCY[g � U Wf_Cu-i W�� U V � g U Z]\[Z �XV U lon U \
psV�j �Cg U Ve_�v
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4 V U ZbuCV�lmZb_CZ]_C��W UGU g�jeZ�W�\^Zbg�_dY[nC�]V U Z]\�Z U W�� U g%Zb_'i�g�Y[lyWf\^Z��XV�\[g%lyZ]_CV����	��
���
����������������
������
��tv (�UGU g�jeZbWf\^Z]gX_�Y[nC�]V U W�Y[VmZb_|\^Y[W8�9\[Y^W�_ U W�jt\^Zbg�_ � Wf\G\^VeYG_ U ���'Zb�bVo\	�CV U V#��nCV`_�\[Z�W��
� Wf\[\[VeYG_ U W�YGV�� 
��!�����!���"��
����$#�����%&
'������������
���� ��� � v x �'Z U lmV�Wf_ U \	�2Wf\~\(�CV U V#��nCV`_�\[Z�W��
� Wf\[\[VeYG_ U�U �'g!�N\	�CV�Y[V`��Wf\[ZbgX_ U prV`\��KVeV`_-\(�CV�\[Y^W�_ U W�jt\^Zbg�_ U Z]_ U \[V�W�uag�i�)Gn U \q\(�CV � Wf\#�
\^VeYG_ U �
Z]\	�CZb_�\	�CVd\^Y[W�_ U Wfj`\^Z]gX_ U v ( U V���nCVe_|\^ZbW�� � Wf\G\^V`Y[_/jeg�nC�bu � Vfv �Cv � psV �	*,++g�i
\(�CV�psgXYGY[g��KVeY U prgXY[YGg!�KVeu �	-�gXYGuyg�is\(�CV � Z]_C� � � \(�'Ve_ � x �CV&��V�W�u�.wgX_CV � � W�_Cum\(�CV`_
�[��W�Y[Y�k,�3gf\[\^V`Y �tv x �CZ U Zb_'i�gXYGlaW�\^Zbg�_yjeW�_/�CVe� � \(�CV��bZ]pCY^WfY[Z�Wf_ynC_'uCVeY U \�Wf_Cu0�'g!��\(�'V
psgXYGY[g��KVeY U \[Ve_Cu-\^g%prgXY[YGg��0prg�gX� U _Cg�\1)Gn U \��
Z]\(�'Zb_a\[Y^W�_ U W�j`\[ZbgX_ U pCn'\~W�� U g�g��XV`Y~W
�bgX_C��VeY � VeY[Z]gBu U jeg��XV`Y[Z]_C� U V���VeY^Wf� \[Y^W�_ U W�jt\^Zbg�_ U v
� _�� ��� �=W�_�W��]�XgXYGZ]\(�'l�Z U uCV U jeY[Z]psV`u¢i�gXYF�2_'uCZb_C� U V#��nCV`_|\^Z�Wf� � Wf\G\^VeYG_ U v x �CZ U W��]�Xg.�
Y[Z]\	�Cl jeW�_MW�� U g%psV�W �5� �bZ]Veudi�gXY�\	�CV (3274 u2Wf\^W%p|k-g�Y[uCV`Y[Zb_'�o\(�CVH\^Y[W�_ U W�j`\[ZbgX_ U p�k
\^ZblmV�v 4 V`i�gXYGV�W �
� ��kBZ]_C��W�_�W��]�XgXY[Z�\(�Cl£i�g�Y U V#��nCV`_|\^Z�Wf� � Wf\[\[VeYG_�lmZb_CZ]_C��lmgXYGVH�bg|W�_
�CZ U \^gXY�k¢lon U \�prVmW�uCuCV`u@\(�'Ve_�Z U W��fW�Z]��W�p'�bVoZ]_�\	�CV U W�l � �bV%u2W�\�W U Vt\�i�Y[g�l (3274 v
x �CZ U Z U uCnCV�\^gy\	�CVzi Wfj`\~\(�2Wf\~\(�'V U Wfl � �]V�u2Wf\�W U Vt\�gX_'�]k}jeg�_�\^W�Zb_ U ��� lyg�_�\	� U g�i
�bg|W�_2�'Z U \[gXYGk�W�_Cu¢\	�CVeYGV`i�gXYGV��bZb�fVe��k�g�_C�]k�jegX_|\^W�Zb_ U i�V�� U V#��nCV`_|\^Z�Wf� � Wf\[\[VeYG_ U �
Z]\	�
�CZb�,� U n �
� gXYG\ev
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� _ac �CW � \^V`Y�� �KV�Vt� � �bg�Y[Veu%W U[U g�jeZbWf\^Z]gX_�Y[nC�]V�lyZ]_CZb_'�������CZbj ��j`gX_CjeV`Y[_CV`u�\(�CV�prgBg�� U
\(�2Wf\HW�Y[VoprgXYGY[g��qV`u¢\^gX�XVt\(�CV`Y�Zb_�\(�CV U W�lyVz\^Y^Wf_ U W�jt\^Z]gX_ U pCW U V`u:g�_�Wd�XZ ��Ve_�lyZ]_��
ZblonCl U n �
� gXYG\oW�_Cu/lmZb_CZ]lonCl j`gX_��2u'Ve_Cj`V�v x �CZ U j �2W � \[VeY�i�nCY�\(�CV`Y�Z]_ ��V U \^Zb�XWf\^V U
\(�CV}Y[V`��Wf\[ZbgX_ U �CZ � U prV`\��KVeVe_�psg�gX� U p2W U Veu�gX_4Y^Wf\[Zb_C� U �XZ ��Ve_�p�k�psgXYGY[g��KVeY U g��XV`Y
\^ZblmV�W�_CuM\(�CV�jeg�_�\[Ve_|\ U g�i3\(�CV�psg�gX� U v 4 V`i�g�Y[V��XV`\G\^Zb_'�mZ]_|\^g�\^g�gyl�nCj ��uCVt\�W�Z]���'W�_
Vt�'W�l � �bV �
Z]�b�wprV�Zb_|\^YGgBu'nCjeV`u��0���CZ]j �M\	�CV�Y[V U \~g�i"\(�CZ U j �2W � \[VeY
Y[Vti�VeY U \[gCv
� laW���Zb_CV�\	�2Wf\��KV �2W �XVH\(�CV U W�lmVHpsgXYGY[g��KVeY�i�Y[g�l c �2W � \^VeY	��� ���Cg �qgXn'�bu}�bZ]��V�\[g
Y[V�Wfu U gXlmV�\	�CY[Z]�b�bV`Y U W�_Cu-u'VejeZ]uCV U \^g U V�W�YGj �}i�g�Y U n'j �Mprg�gX� U v x �CVHprgXYGY[g��qV`Y �2_Cu U
\(�CVoprg�gX��
�����
 �	����� %&
 ��� ���CZ]j � U nCZ�\ U \(�CVzpsgXYGY[g��KVeYe{ U \^W U \[V�v���\�\(�CZ U � gXZb_|\~Z]\
�qgXn'�bu�prVaZ]_�\[VeYGV U \[Zb_C�M\^g�prVdWfpC�bV%\^g�g�.wV`Y �CZ]l�W��bZ U \zg�i�prgBgX� UzU ZblmZb�bW�Y�\[g�
����

 �	����� %&
 ���5���CZ]j �0�'V �CW U _Cg�\
prgXY[YGg!�KVeuMprV`i�gXYGV�v x �CZ U �bZ U \�jeg�nC�bu}prVHgXY[uCV`Y[V`u�Z]_
U nCj ��W ��W�kd\	�2Wf\�\	�Cg U VHgX_d\^g � gfi"\	�CVH�bZ U \�W�Y[V�\	�Cg U V ���CZbj �}lmg U \��]Zb�fVe�]k U nCZ]\ U �CZ U
\�W U \^V�v
� _�gXYGuCVeY�\[g � Y[g���ZbuCV U nCj ��W U VeY���Z]jeV�� U gXlmVHu2Wf\�W%W�_CW��]k U Z U \^V`j �C_CZ ��n'V U �2W �XVH\^g%prV
W �
� �]ZbVeuwv x �CV U V
\^V`j �C_CZ���nCV U W�Y[V��
Z]\	�CZb_z\(�CV �2V`�bu�g�i�� %���� ����%&�"���������! ��� ������� 
#" �	c  �
�%$'&��	v � _y�XVe_'VeY^Wf����c  �Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U k U \^V`l U W �
� ��k�u2Wf\^WzW�_CW��]k U Z U \^V`j �C_CZ���nCV U
Zb_/gXYGuCVeY�\[g¢Y[V`jegXlmlyV`_Cu/Y[V`�bV���Wf_�\oZ]\^V`l U i�gXYoW � W�Y�\^Z]jenC�bW�Yzn U VeYoi�g�YoZb_ U \�W�_'jeVdZ]_
\(�CV U �2W � Vog�i)Wm\^g � �]Z U \�v  �g�Y(�	)(*��wZ�\^Vel U W�Y[Vzpsg�gX� U W�_'u�n U V`Y U W�YGV�prgXY[YGg��qV`Y U v
x �CV�p2W U Zbj�ZbuCVeWzZ U \^g � Y[g���ZbuCV�psg�gX��Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U p2W U V`u-gX_a\	�CV�g � Zb_CZ]gX_ U g�i
g�\(�CV`Y
psgXYGY[g��KVeY U v
"BVeV`_yi�Y[g�l WHpCn U Zb_CV U[U � gXZb_|\=g�i ��ZbV��+��Vfv �'v,��lyW��`gX_��X\(�'V���V`k%lmg�\[Z �fWf\^Z]gX_�g�iwn U Zb_'�
c  �Wf�b�XgXYGZ]\	�Cl U Z U \^g�lyW��fVHlygXYGV�lmgX_CVtkXv x �CZ U Z U Wfj �CZbV��XVeu}p|k � n U �CZ]_C��Y[V`�bV���Wf_�\
psg�gX� U \[gm\	�CV�jen U \^gXlmVeY U ��\(��n U laW���Z]_C�%Z]\~V�W U ZbV`Y�Wf_Cu�lmgXY[VHj`gXl%i�gXYG\^W�pC�bV�\[g �C_Cu
Zb_|\^V`Y[V U \^Z]_C�oprgBgX� U v 7 Z]\	� U nCj �MW U VeY �BZ]jeV�\	�CV�pCn U Zb_'V U[U gXY[�|Wf_CZ��eWf\^Z]gX_yjeW�_-W�j �'ZbV���V
jen U \^gXlmVeYd�]g k|W���\<k�Wf_Cu � Y[Vti�VeYGVe_Cj`V U � ���CZ]j �hZb_Cj`Y[V�W U V U \	�CV � g U[U ZbpCZ]�bZ�\<k�\(�2W�\a\(�'V
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jen U \^gXlmVeY��
Z]�b�wYGV`\[nCY[_-\^g%pCnBk-lyg�Y[V�prgBg�� U Wf_Cu�Z]_CjeYGV�W U V�\(�CV�W ��VeY^Wf�XV�_�n'lopsV`Y
g�i
psg�gX� U � V`Y
gXY[uCV`Yev
�	)�*�Z U Wzi�Y[V`V � nCp'�bZbj~Y[V U VeW�Y[j �-�]ZbpCY[W�YGkmW�_'u-W U�U nCj � �2W U _'goZb_|\^V`_|\^Zbg�_ag�i lyW���Zb_C�
lygX_'V`k4gXn'\mg�i�\(�CV`ZbY%prgXY[YGg!�KVeY U vN�~g!�KV���VeY ��\(�CVMlyg�Y[V}�bg|Wf_ U \(�CVtk4j�W�_�W�jej`gXl �
� �bZ U �y\	�CV�VeW U Z]VeYKZ]\*�
Zb�]�rprV�\[g�YGV#��nCV U \�i�gXY�lygXYGV~i�n'_Cu U v � V���VeYG\	�CVe�]V UGU �'\	�CVeZ]YKlyW�Zb_
gXp$)GVejt\^Z��XVMZ U \^g � YGg��BZ]uCV}psVt\[\[VeY U V`Y���Zbj`VMp|k4lyW���Zb_C�¢Z�\�V�W U ZbV`Y�i�gXY�psg�Y[Y[g��KVeY U \[g
psgXYGY[g�� lmgXY[Vmpsg�gX� U W�_Cu�\	�Cg U Vapsg�gX� U ���'Zbj �/W�YGVaprgXY[YGg��qV`u �2W �XV-W �CZb�,�@Y[V`�bV��
��Wf_Cj`k�v x g U n �
� gXYG\3\(�CV`ZbY3�Xg|W�� �qV �CW���V�Zbl � �bV`lyV`_|\^Veu�W�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U k U \^V`l
U ZblmZb�bW�YK\[gy\	�Cg U V�uCZ U jen U[U V`u¢Zb_��%$ &�� � ���CZ]j ��W�YG�XnCV U i�gXY�\	�CV�Z�\^Vel �<pCW U V`u�W �
� Y[gXW�j �
Y^Wf\	�CVeY�\(�2W�_@\(�CVyn U V`Y �<pCW U V`u4W �
� YGg|W�j ��v 7 V �
Z]�b�=_Cgf\o�XVt\oZb_|\[g�uCVt\�W�Z]��gfi
VeZ]\	�CVeY
W �
� YGg|W�j �CV U v � _|\^V`Y[V U \^V`u�Y[VeW�uCV`Y U W�Y[V�Ve_'jegXnCY[W��XV`uM\[gyYGV�W�uM\(�CV�W�Y�\^Zbj`�bVfvK�~g��qV��XVeY �
\(�CV}Z]\[Vel �<p2W U Veu4W �
� Y[gXW�j ��_'VeVeu U �bW�Y[�XVdW�lyg�nC_|\%g�i�uCWf\�W�\^g@�KgXY[� U Wf\^Z U i W�jt\^gXY�kXv
x �CV U Wfl � �]VzuCWf\�W����'Zbj �
�KV �2W �XV�prVeV`_ � Y[g���Zbu'Veu¢p|k �	)(*�Z U _Cg�\�Ve_CgXn'�,�¢u2Wf\^W
i�gXY�\	�CVaZ�\^V`l �9p2W U V`u�W �5� Y[g|Wfj �@\^g"�qgXYG�:Wf\�prV U \ �P\	��n U �KV'�2W �XVdZ]l � �bVelmVe_|\[Veu:W
jegX_|\^V`_|\ �<pCW U V`u�W �
� Y[g|W�j �}Z]_Mg�Y[uCV`Y�\^g%jegXl � Ve_ U Wf\^VHi�gXYq\	�CZ U jeW U Vfv
x �CV%_CVt��\ U V`j`\^Z]gX_�i�gXYGlaW��]�]k}uCV U j`Y[ZbprV U \	�CVo\^V`j �C_CZ ��n'V U n U V`u���i�gX�b�]g!�KVeu�p�k¢W U Vej �
\^Zbg�_�YGVe�|W�YGuCZb_'�ygXn'Y�Zbl � �]VelmVe_|\�Wf\[ZbgX_ U � � VeY�i�gXY[lyW�_Cj`V�Wf_Cu�V���Wf�bn2Wf\[ZbgX_}g�iP\(�CV U V��wW
U Vejt\^Z]gX_�W�prgXn'\
YGVe�bWf\^V`u �KgXY[� �sW�_Cu7�2_2W��]�]k �CW U Vej`\[ZbgX_�W�prgXn'\
i�n'\[nCY[V��qg�Y[� U � ���CVeYGV
Zbl � Y[g��XV`lyV`_|\ U W�YGV U nC�X�XV U \[Veu�v
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Zb_'��\��qg U nCp U Vejt\^Zbg�_ U �KV �
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� YGg|W�j �CV U i�g�Y �C_CuCZb_'�
U ZblmZb�bW�Y~psg�gX� U v x �CV �2Y U \zW �
� YGg|W�j ��Z U Z]\[Vel �<p2W U Veu�Wf_Cu@Z U p2W U Veu:gX_:\	�CV%Y^Wf\[Zb_C�
g�i psg�gX� U � VeY�i�gXY[lmVeuyp|ka\(�'V�jeg�lylon'_CZ]\<k%g�i prgXYGY[g��qV`Y U v x �CV U V`jegX_'u}W �
� YGg|W�j �-Z U
jegX_|\^V`_|\ �<pCW U V`u/W�_Cu:Z U p2W U Veu@gX_:\	�CV%V#��n2W��]Z]\<k¢gfiq\(�'VyW�\[\^YGZbpCnB\^V U uCV U j`Y[Zbp'Zb_C�-\(�'V
psg�gX� U v
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� _-gXY[uCV`YK\[go�XVe_'VeY^W�\^VHW�YGVej`gXlylmVe_'u2Wf\^Z]gX_%\^g G �]Z U \K\	�CV U k U \^VelFY[Vt\^Y[Z]V@,�V U"G YGVej`gXl �
G n'\^V`u U ZblmZb��WfY[Z]\<k ,fW��]nCV U g�iqpsg�gX� U \(�2Wf\zW�YGV U ZblmZb�bW�Y~\[g 2 4�i�YGgXl \(�'Vyu2W�\�W�p2W U V�v
��jej`gXY[u'Zb_C�-\^g	 PZ]�XnCYGV *Bv � \(�CV�i�gX�]�bg�>
Zb_C�ypsg�gX� U W�YGV%\	�CV U Z]lyZ]��W�Y~gX_CV Ue¥ 
.�1�;698:�
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v x �Cg U VoprgBgX� U i�gXY9>��CZ]j ��\(�'V�prgXY[YGg?>KVeY �2W U Wf�bY[VeW�u'k}Y[Wf\^V`u�Z U g�i=_CgdZ]_|\^VeYGV U \
W�_Cu U �CgXnC�]uy_'g�\qg�jej`nCY�Zb_%\(�CV~Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_o\[g G �]Z U \ �X\(��n U Z]\)Z U gXlmZ]\G\^V`u%i�YGgXl
\(�CV G Y[Veu'Zbj`\[ZbgX_�jegXl G n'\^Wf\^Z]gX_�v x �'V G Y[V`uCZbjt\^Zbg�_@i�gXYGlonC��WMZ U W G G �]ZbVeu@i�gXY�VeW�j �4g�i
\(�CV�prgBgX� U i�gXY">��'Zbj �}\(�CV�n U VeY��2W U _Cg�\�k�V`\~Y^W�\^Veuwv
x �CV G YGVeuCZ]j`\^Z]gX_ ,�Wf�bnCV U i�gXY 
.�1� 6 8��KW�_Cu 69! W�Y[V�jegXl G n'\[Veu�Wf_Cu�gXYGuCVeYGVeu�Z]_
uCV U jeVe_'uCZb_C�ygXY[u'VeY U nCj ��\	�2Wf\
\(�'VzprgBg�� >
Z]\	�M\	�CV �CZb�,�'V U \ G YGVeuCZ]j`\^Z]gX_ ,fW��bnCVHZ U gX_
\^g G �CV`_CjeV�i�gXYGlyZ]_C�dWa\[g G �bZ U \�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_Mi�gXY�\(�'Vopsg�Y[Y[g�>KVeY`v � _¢gXYGuCVeY�\[g
jegXl G n'\[VM\	�CV G Y[Veu'Zbj`\[ZbgX_ ,fW��]nCV-i�gXY ��Vfv �'v �	
.� >KV �2W-,XVM\^g:�bg�gX��n G Z]\ UmU ZblmZb�bW�Y
psg�gX� U v ��j`jegXYGuCZb_C��\^g  PZ]�XnCY[V'*Bv � >qV}jeW�_ U V`V}\	�2Wf\z\(�CV U V}psg�gX� U W�YGV 2 45� 6 8��
W�_Cu 6 !
v 7 V%W G G ��k ��� n2Wf\[ZbgX_2*Bv *y\[gdjeg�l G nB\^V�\	�CV G Y[V`uCZbjt\^Z]gX_ ,fW��]nCVog�i 
.��i�gXY
\(�CV G WfYG\^Z]jenC�bW�YqprgXYGY[g�>qV`Yev 7 VHY[V G VeWf\�\(�CV G Y[Veu'Zbj`\[ZbgX_ajegXl G n'\^Wf\^Z]gX_yi�gXYqpsg�\	�
698
W�_Cu�69! \[g��2_Cuh\(�'VeZbY G Y[V`uCZbjt\^Z]gX_ ,fW��bn'V U v 6 _CjeV�\	�CV G YGVeuCZ]j`\^Z]gX_ ,fW��]nCV U �CW�,�V
psV`Ve_Ni�gXnC_Cuh\(�'V`k�W�YGV¢gXY[uCV`Y[V`u0Z]_huCV U jeVe_'uCZb_C��gXYGuCVeYd\[g G Y[g�uCnCjeV¢\	�CV¢\^g G �bZ U \
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_�v

� ���K�98 ��1K!��'�"!q������(=AB�"��Qh� >�1F� � �"!��H(P�2�O1q!

7 �CVe_�uCgXZ]_C�}cqgX�]��W�prgXY[Wf\^Z ,XV  PZb��\^V`Y[Zb_'�mZ�\�Z U Zbl G g�YG\�Wf_�\
\[g-psV�WfpC�bV�\^g-lyW���VoYGVej �
gXlylmVe_'u2Wf\^Z]gX_ U i�gXY �BV�v �Cv)W��]�sprgBg�� U v)��g�>KV@,XV`Y �C\	�CZ U Z U _Cg�\�W��I>qW�k U G g UGU Zbp'�bV9>��'Ve_
gX_C�]kMn U Zb_C�-Z�\^V`l �9p2W U V`u�j`gX�b�bW�psg�Y^Wf\[ZI,XV��2��\^V`Y[Zb_'�Cv x �CV`Y[V�Vt�BZ U \ U \ >qg-i�nC_CuCW�lyV`_|\�W��
G Y[gXp'�bVel U W U G Y[g G g U VeuMZb_@� �� � _2W�lmVe��k ����� �!����� ��� �=# � � %�� � � � W�_Cu �����"! �(�����!�"�������
� � %�� � � ��v
" G W�Y U Z]\<k}Z U W G Y[g�pC�bV`l \(�2W�\�g�jej`nCY U >��CVe_�n U V`Y U W�YGVz_'g�\~Y^Wf\[Zb_C�yW��b��\	�CV�Z]\^V`l U Z]_
Wdu2Wf\�Wfp2W U Vfv  2gXY��	)�*�Z]\�lyVeW�_ U \(�CWf\�VeW�j �@prgXYGY[g�>qV`Y�prgXY[YGg?> U l�nCj ���bV UGU \(�CW�_
gX_CV G VeYGjeVe_|\�gfi"W��b�2\(�'V�prgBgX� U psV`j�W�n U V<>��CVe_-jeW��bj`nC��W�\^Zb_'��\	�CV U G W�Y U Z]\<kmg�i$#zk�V�W�Y U
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g�i)\^Y^Wf_ U W�jt\^Z]gX_ U i�YGgXl �	)�*�\(�'V UHG WfY U Z�\<k�Z U )*) 3 )*) # +dv x �CZ U Y[V U nC��\ U Z]_¢W U G W�Y U V
psgXYGY[g�>KVeY �9psg�gX�olyWf\[Y[Z��sv 7 V >
Z]�b�C�bWf\^V`Y U �Cg�> �Cg�> >KV�jeW��bj`nC��W�\^Veuo\	�CV UHG W�Y U Z�\<k	� Z]_
 �g�Y[lonC�bW�*�v  � v x �CV U G W�Y U Z]\<k G Y[g�pC�bV`l lyW��fV U Z�\�Z]l G g U[U ZbpC�]VHi�gXY�\	�CVoZ]\[Vel �<p2W U Veu
c  �W G G Y[gXW�j �-\^g �2_Cu}Z�\^Vel U \	�2Wf\
W�YGV U Z]lyZ]��W�Y)prVej�Wfn U V�g�i"_Cg�\
prVeZ]_C�%W�pC�]V�\^g �C_Cu
W�_|k-psg�Y[Y[g�>KVeY U \	�2Wf\��2W-,XV�prgXY[YGg�>qV`uM\	�CV�psg�gX� U v
x �CVHg�\(�'VeY G YGgXpC�]Vel Z U \(�CV �CY U \ �<Y[Wf\^V`Y G Y[g�pC�bV`l >��'Zbj � U W�k U \(�CWf\
W�_dZ�\^V`lIjeW�_C_Cgf\
psV-YGVejeg�lylmVe_Cu'Veu/nC_C�]V UGU W�n U V`Y �2W U Y[Wf\^V`u/Z]\�prV`i�gXYGV�v  2gXY �	)(*£\(�CV G YGgXpC�]Vel
j�W�_}prV U VeV`_ >��'Ve_�Wo_CV@>¤psg�gX�mZ U prgXnC�,�|\ev � \ >
Zb�b�r_Cg�\�psVHYGVejeg�lylmVe_Cu'Veu-p|kd\(�'V
Z]\^V`l �9p2W U VeuyW G G YGg|W�j �dprVejeW�n U V�_Cgz\[Y^W�_ U W�jt\^Zbg�_ U V �BZ U \ >��CV`Y[V�\	�CV�_'V@>NprgBgX� �CW�,�V
psV`Ve_MpsV`Ve_�prgXYGY[g�>qV`u�v
�Rlyg�Y[V U VeYGZbgXn U G YGgXpC�bV`l Z U >��CVe_hn U VeY U W�Y[V�psgXYGY[g�>
Zb_'�@prgBg�� U \(�2W�\'�2W-,XV�_Cg
Y[Ve�]V@,fW�_Cj`V">
Z]\	�mVeW�j �mg�\(�CV`Y �|gXYPZ]i�\(�CV�lyW )GgXYGZ]\<k�g�ir\(�CV�n U VeY U W�Y[V�prgXY[YGg�>
Zb_C�HprgBg�� U
g�i)�bg�> G YGg�i�V UGU Z]gX_2W�� � n2W��]Z]\<kXv x �CZ U lmV�W�_ U \(�CWf\�\	�CV�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U lyW�uCV�p�k
\(�CVKZ]\^V`l �9p2W U Veu�W G G YGg|W�j �zj�W�_C_'g�\PprVqn U Veu ��prVej�Wfn U V�\(�CVKY[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U lyW�uCV
W�Y[V�g�i3�bg�> � nCW��bZ�\<kdW�_'u}\	�CVeYGV`i�gXYGV�n U V`�bV UGU v
��_Cg�\	�CVeY G YGgXpC�]Vel�Z U \	�CV U Ve��i � G VeY G Vt\^n2Wf\[Zb_C�KV .sVejt\"\	�2Wf\�Y[W�Z U V U >��CV`_zn U VeY U W�Y[V=gX_'�]k
psgXYGY[g�>
Zb_'�dpsg�gX� U \(�CWf\�W�YGVopsV`Zb_C�aY[Vej`gXlmlyV`_CuCVeu¢p|k�\	�CVoZ�\^Vel �<pCW U V`u¢W G G YGg|W�j ��v
x �CZ U lyVeW�_ U \(�CWf\
\(�CV U WflyV�prgBgX� U W�Y[V�prVeZ]_C�%Y[Vej`gXlmlyV`_CuCVeuMp|k-\(�CV�Z]\[Vel �<p2W U Veu
W G G YGg|W�j ��V�,XVeY�k@\[ZblmV�v *KgBgX� U \(�2Wf\zW�YGVa_Cgf\�YGVejeg�lylmVe_Cu'Veu�p|k�\(�'VaZ]\[Vel �<p2W U Veu
W G G YGg|W�j � �2W-,XV%�bV U[U V`Y�j �2W�_Cj`V U \^g}W G G V�WfYHZb_�W-Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_wv � \�Z U >
Z U V�\[g
jegXlop'Zb_CV}\(�CVMZ]\[Vel �<p2W U Veu�W G G Y[g|W�j � >
Z]\(��W�_Cgf\(�CV`YaW G G Y[g|Wfj ��\(�2W�\yjeW�_ �2Wf_CuC�bV
\(�CV G Y[gXpC�]Vel U Z]_�Wyi W�Z]Y[��k}�XgBg�u >qW�kXv 6 _CV U nCj �:W G G YGg|W�j ��Z U \	�CVojeg�_�\[Ve_|\ �9p2W U Veu
W G G YGg|W�j ��v x �CVHj`gX_|\^V`_�\ �<p2W U VeuMW G G Y[g|Wfj �-laW��fV U n U VHg�i \(�'V�u2Wf\^W�uCV U jeYGZbpCZ]_C��\(�'V
Z]\^V`l U \^g �C_CuhlaW�\^j �CV U psVt\ >qV`Ve_N\(�CV�Z]\^V`l U W�_Cu�\	�CVeYGVep|k�lyW���Zb_'��Y[V`jegXlmlmVe_��
u2Wf\^Z]gX_ U v��~g?>KV@,�VeY ��gX_CVMlon U \m_Cgf\yYGVe��k/gX_C��k�gX_4\(�CVMjeg�_�\[Ve_|\ �9p2W U Veu�W G G Y[gXW�j �
psV`j�W�n U V�\(�CV � nCW��bZ�\<k%g�i�\(�CV�Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U Z U gX_C��k%p2W U Veu}gX_a\	�CV�uCV U j`Y[Z G \^Zbg�_
g�i�V�W�j ��Z]\[VelMv x �CVeYGV`i�gXYGV���Z�\�Z U ZbuCVeW��3\[gdlaWf��V%W'�|k�pCY[Z]u�W G G YGg|W�j �¢prV`\ >KVeVe_�\(�'V
Z]\^V`l �9p2W U Veu�W�_Cu�j`gX_|\^Ve_|\ �<p2W U Veu@W G G YGg|W�j �¢Z]_¢gXY[uCV`Y�\^g-lyW���V�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U
i�gXY
W��b�sZ]\[Vel U v
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7 V �2W-,XVyjenCYGY[Ve_|\[�]k¢�]gBgX�fVeu@Wf\�\ >qg >�W�k U \[g�Z]l G �bVelmVe_|\�\	�CVmjegX_|\^V`_|\ �<pCW U V`u�W G �
G Y[g|Wfj �-W�_Cum\(�CV`Y[Vep|kylaWf��Z]_C��n U V�g�i # %&
��!��
���� ��%�%������ 
#"�v=cqgX_|\[Ve_|\ �9psg�g U \[Zb_C��lyW���V U
n U V:g�i�\(�CV�Z]\[Vel �<p2W U VeuNW G G Y[gXW�j �NjegXlop'Zb_CV`u >
Z�\(��W/jegX_|\[Ve_|\ �9p2W U V`u¤W G G Y[gXW�j �
\(�2Wf\%YGVe�]ZbV U g�_�j`��W UGU V U gfi��fV`k >qg�Y[u U \(�2Wf\ �CW�,�V}psV`Ve_�Y^Wf\[Veu�p�k�uCZB.sVeYGVe_|\%n U V`Y U v
x �CVHje�bW U[U V U g�i"��Vtk >qgXYGu U W�Y[V�\(�CV`_-n U V`u}\[g�Y^Wf\[V�VeW�j �}psg�gX��v x �CV �2Y U \
W G G Y[gXW�j �
\^g�uCg�j`gX_|\^Ve_|\ �<prgBg U \^V`uMj`gX�b�bW�prgXY^Wf\[ZI,�V �C�]\^V`Y[Z]_C��Z U uCV U jeYGZbprVeu-Zb_:� �� �	v x �CV U Vej`gX_Cu
>�W�k�\^gMuCgMjegX_|\^V`_|\ �<prg�g U \[Zb_C�}Z U \[g�uCgMjeg�_�\[Ve_|\ �9p2W U Veu�prg�gX��Y[V`jegXlmlmVe_CuCZ]_C�-n U �
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Zb_C���]V�W�YG_CZb_'��i�gXY�\^Vt��\�jeWf\^V`�XgXYGZ ��W�\^Zbg�_�W U u'V U j`Y[Z]psV`u/p�kh� ��� ��Wf_Cu�\(�CV`_/jegXl�pCZb_CV
\(�CVyY[V U nC�]\/>
Z]\	�:\	�CVaZ�\^V`l �9p2W U V`u:W G G YGg|W�j ��Z]_ U gXlyVmg�\	�CVeY >�W�k�v x �'VaY[VeW�uCV`Y�Z U
W�u ,�Z U Veu-\^g%Y[VeW�u-\(�CV�\ >KgmW�YG\[Zbj`�bV U Zb_-gXYGuCVeY�\[g��XV`\~W�_}nC_'uCVeY U \�Wf_CuCZb_'��g�i �Cg�>¤\(�'V
\ >qgyW G G YGg|W�j �CV U >KgXYG�rv
��g�>qV�,XV`Y ��\(�'VeY[V U \[Zb�b�=V �BZ U \ U g�_CV G YGgXpC�]Vel >
Z�\(�@\	�CV%\ >qg G Y[g G g U V`u�W G G Y[g|Wfj �CV U �
_2W�lmVe�]k¢\	�2Wf\zn U V`Y�Y[Wf\^Z]_C� U g�i�je�bW U[U V U g�i >qg�Y[u U W�Y[Vy_CVeV`uCVeu/Z]_@gXYGuCVeY�\^g�uCg�\(�'V
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_dn U Zb_'�%\	�CVHjeg�_�\[Ve_|\ �9p2W U Veu�W G G Y[gXW�j �CV U v x �CZ U lmV�W�_ U \(�2Wf\
Z�i"_Cg
n U V`Y�Y[Wf\^Z]_C� U Vt�BZ U \
i�gXY�\(�CV�j`��W UGU V U g�i >qgXYGu U \(�CV�W G G Y[g|W�j �'V U j�W�_C_'g�\~psVH\^Y[W�Zb_'Veu�v
 �gXY[V`g�,XVeY �s_'gaW��]�XgXYGZ]\(�'l U nCj �¢W U ��V�v �Cv � � W�ZI,�V *�W�kXV U >��CZbj ��Z U n U Veu�Z]_@� �� ����jeW�_
psV�n U Veu}i�gXY�jegXl G n'\[Zb_C� U ZblmZb�bW�Y[Z�\^ZbV U i�gXY�\(�'V�Z�\^V`l U v
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7 V%\(�CV`Y[Vti�gXY[VmuCV@,�Ve�]g G V`u/W}_CV@>IW G G Y[g|Wfj �:\[g�lyW���V�\(�'Vyj`gX_|\^Ve_|\ �<p2W U Veu�YGVej`gXl �
lyV`_Cu2Wf\[ZbgX_ U v � \HZ U Zb_ U G ZbYGVeu�p|k�\	�CV�W G G Y[g|Wfj ��i�gXY�lyW���Zb_C� x V �B\zc�W�\^Ve��gXY[Z���Wf\[ZbgX_
n U Z]_C��\(�CV � W�Z ,XV *�W�k�V U W��]�XgXY[Z�\(�ClMv x �CV � WfZI,XV�*�W�kXV U W��]�XgXYGZ]\(�'lRn U V U W�_4W G �
G Y[g|Wfj ��\(�2W�\�\[Y^W�Z]_ U�U gXlmVzj`��W UGU Z��CVeY U gX_�uCZB.sVeYGVe_|\���Zb_'u U gfi=u2Wf\^W U Wfl G �]V U v x �'Ve_
U gXlmV�_CV�> u2Wf\^WaW�YGVz\^V U \[Veu�p|kM\(�CVzlyg�uCVe��\	�2Wf\ �2W U psV`Ve_¢pCnCZ]�]\
Z]_�gXYGuCVeY~\^g �C_Cu
gXn'\ �Cg�>�\^g�jeWf\^V`�XgXY[Z��eV�\	�CV�nC_'��_'g?>
_Mu2Wf\^W'v x �CV � W�ZI,�V.*�W�kXV U Wf�b�XgXYGZ]\	�Cl£Z U W�� U g
jenCYGY[Ve_|\[�]k@n U V`u��)V�v �Cv ��i�g�Y �2_Cu'Zb_C� UHG W�l VelyW�Z]� U �bZb�fV G YGg G g U V`u�Zb_N� � ����W�_Cu�\	�CZ U
Z U u'gX_CV >
Z�\(� � nCZ�\^V�Wa�Xg�gBuMY[V U nC��\HW U >
Y[Z]\G\^V`_�Zb_M\(�CV�WfYG\^Z]je�]V�v~��g�>KV@,XV`Y ��gXn'Y�W G �
G Y[g|Wfj �:u'gBV U _Cg�\HlyW���V�n U V%g�i)\(�CV *qW k�V U Y[n'�bV��wpsV`j�W�n U V�\(�CV�_�nCloprVeY�g�i�je��W U[U V U
\(�2Wf\��CW�,�V�\[g%psVH\^Y[W�Zb_'Veu >KgXnC�bu}prV�V � n2W���\[g%\	�CV�_�nCloprVeY�g�i3psg�gX� U v x �CV�YGV�W U gX_
i�gXY�\(�CZ U Z U \(�CWf\�Zb_�gXYGuCVeYH\^g}prVmW�pC�bVo\[g �2_Cu�\(�CV G YGgXp2W�pCZ]�bZ�\<kMi�g�YzW-prgBg���prVeZb_'�
V � n2W���\^gzW�_Cg�\	�CVeY�prgBgX� �|\(�'V�prgBg�� �2W U \^g�psV~jegXl G W�YGVeu�>
Z]\(�%\(�'V�j`��W UGU \	�CV�gf\(�CV`Y
psg�gX�oZ U Zb_�v � \ >KgXnC�]um\	�CVe_m_Cg�\�prV G g UGU Z]pC�bV�\[gzjeW��bj`nC��Wf\[Vq\(�'V G YGgXp2W�p'Zb�bZ�\<k�psV`j�W�n U V
\(�CV�_�nCloprVeY
g�i3je�bW U[U V U Z U \^g�g%pCZb�oi�g�Y�\(�CV *�W�kXV U i�g�Y[lonC�bW'v � _ U \^VeW�u�Z�\�laWf��V U n U V
g�i�Wf_Cg�\(�'VeY�ZbuCVeWdZb_¢\(�'VyWf�b�XgXYGZ]\	�Cl?_2W�lmVe�]kM\(�CWf\H\(�CV G �bW�jeV`lyV`_|\�W�_Cu�Y[V G Vt\^Z]\[ZbgX_
g�i >KgXYGu U WfY[VH_Cg�\
Z]l G gXY�\�W�_|\qi�g�Y�je��W U[U Z�i k�Zb_C� >KgXYGu U v
7 V�jeg�lopCZb_'V�\(�CV¢Z]uCV�W/g�i�\(�CV � W�ZI,�V *�W�kXV U W��]�XgXY[Z�\(�Cl >
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� i �wV�v �Cv �7>KV >KVeYGVo\^gaYGV G YGV U Ve_|\�\(�'Vopsg�Y[Y[g�>KVeY �<prgBgX�alaWf\[Y[Z � >
Z]\	��\(�CVz�bg|Wf_ U i�YGgXl
\(�CV U Wfl G �]V�u2Wf\^W U V`\
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1 )�) 3 )*) #,+ ��*�v  �

x �CV�Vt�'W�l G �bVzZb_! �g�Y[lonC�bW�*�v  Z U WdprgXY[YGg�>qV`Y �<prg�gX�-laW�\^Y[Z �Mjeg�,XV`Y[Z]_C� $'&almgX_|\(� U
g�i �bg|Wf_��CZ U \^g�YGk%jeg�_ U Z U \^Z]_C��gfi$#���� � � $~�bg|W�_ U �BWz\^g�\^W���_�nCloprVeYqgfi  � � *  prgXY[YGg�>qV`Y U �
W�_Cu � � � & �S� prg�gX� U v x �'V�_�n'lopsV`Y=g�irY^Wf\[Zb_C� U Z UPU lyW��b�]VeY \(�2W�_o\	�CV�_�nCloprVeY�gfis�]g|W�_ U
U Zb_'jeV�W�prg�gX�oj�Wf_yprV
psgXYGY[g�>KVeualmgXYGV�\(�2W�_%gX_'jeV~p�k�\	�CV U W�lmV
psg�Y[Y[g�>KVeY`v��Npsg�gX�
psgXYGY[g�>KVeu U V�,XV`Y^W���\^ZblmV U p|k�\(�CV U W�lmVqprgXYGY[g�>qV`YPZ U gX_'�]k�Y[V G Y[V U V`_�\[Veu >
Z�\(�oW U Zb_'�X�bV
Y^Wf\[Zb_C��Z]_}\	�CV�psg�Y[Y[g�>KVeY �<prgBgX�mlyWf\^YGZ��sv
x �CV �CZ]�,� UHG W�Y U Z�\<k4�bV@,�Ve�~Z U uCnCVM\^g:\(�CV}i W�j`\m\(�CWf\%\(�CV`Y[V�WfY[VMlaW�_|k/prg�gX� U pCnB\
V�W�j �@psgXYGY[g�>KVeY�g�i \^V`_�gX_C�]k�psg�Y[Y[g�> U i�V@> psg�gX� U V@,�VeY�k:k�V�W�Y`v x �CZ U Z U W G YGgXpC�]Vel
>��CVe_4j�Wf�bjen'��Wf\[Zb_C�-\(�'V G Y[V`uCZbjt\^Z]gX_�� U Zb_Cj`Vy\	�CV U Z]lyZ]��W�YGZ]\<k ,fW��bnCVyZ U lonC�]\[Z G �]ZbV`u¢p�k
\(�CV}prgXY[YGg?>KVeY U {)Y^W�\^Zb_'� U �)pCn'\%Z�i�W¢prgXY[YGg�>qV`Y �CW U _Cg�\%Y^W�\^Veu�W�_|k/g�i~\(�'V U ZblmZb�bW�Y
psg�gX� U \(�CV`_M\	�CVeYGVzWfY[VH_CgmW G G �bZbjeW�pC�]V G YGVeuCZ]j`\^Z]gX_ ,fW��bn'V U v
� _�gXYGuCVeY�\^gMuCg�YGVej`gXlylmVe_'u2Wf\^Z]gX_¢p|k:n U Z]_C� G Y[Veu'Zbj`\[ZbgX_¢\	�CV U k U \^V`l W�� U g0�2W U \[g
��_'g?> i�g�Y >��'Zbj ��prgXY[YGg�>qV`Y�\	�CVyYGVej`gXlylmVe_'u2Wf\^Z]gX_¢Z U Zb_:gXYGuCVeYH\^gMi�V`\[j �@\(�'VyprgXY �
Y[g�>qV`Ye{ U Y^W�\^Zb_'� U v x �CZ U >qgXn'�buaYGV � nCZ]Y[V�\	�CV�prgXYGY[g�>qV`YK\[g��bg��XZb_%Zb_ygXY[u'VeY)\^g�Z]uCVe_|\[Z]i k
\(�CVzpsgXYGY[g�>KVeYev � nCV�\^gy�bVe�XW���Z UGU nCV U �	)�*0Z U _Cg�\�W��b�]g?>KVeu}\^gylaWf��VoWmjegX_'_CVejt\^Zbg�_
psVt\ >qV`Ve_�W�prgXY[YGg?>KVeYz�bgX��Zb_@W�_Cu�\	�CVdVe_'jeYGk G \[Veu/prgXY[YGg�>qV`Y � � Zb_:\(�CVapsgXYGY[g�>KVeY �
psg�gX�alyWf\[Y[Z��sv
*Kk%gX_C��kon U Zb_C�H\(�'V U ZblmZb�bW�Y[Z�\<k<,fW��bnCV U \(�CV
YGVejeg�lylmVe_CuCWf\^Z]gX_�j�W�_%prV
uCgX_CV >
Z]\	�CgXn'\
W�_|k�_CV`Veu/g�i
prgXYGY[g�>qV`Yo�bg��XZb_:W�_Cu�\	�CVaYGVej`gXlylmVe_'u2Wf\^Z]gX_:j�W�_�V�,XV`_�prVau'gX_CVai�gXY
_CV@>�prgXYGY[g�>qV`Y U >
Z]\	�CgXn'\~W�_|k}Y[Wf\^Z]_C� U v
 2nCY�\(�CV`Y[lmgXY[V � >qV�lon U \~gXpsVtkd\(�'V � W�_'Z U �
��W->¤gfi G YGZI,fW�jtkXv
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7 V �2W-,XV�Zbl G �]VelmVe_|\^V`u�\(�CV�jeg�_�\[Ve_|\ �9p2W U Veu�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_hW G G Y[gXW�j �0n U Zb_'�
\(�CVyW��b��gXY[Z�\(�Cl >KVyuCV�,XV`�bg G Veu��3W�_Cu�\(�'VyW G G Y[gXW�j � �CW U \(�CV U k U \[Vel�W�YGj �CZ]\[Vejt\^nCYGV
U �Cg�>
_�gX_� PZb��nCY[V'*Bv �'v x �'V-Zbl G �bV`lyV`_�\^Wf\^Z]gX_�Z U u'gX_CV-Zb_ � W�,fW¢W�_'u�lyW��fV U n U V
g�i���W U �B �W GCU Zb_�gXY[u'VeYH\^g UHG VeV`u�n G \(�CV G Wf\G\^V`Y[_:laWf\[j �CZb_'�Cv� 2nCYG\	�CVeYGlygXYGV��1>KV
i�V`\^j �N\(�'V:prg�gX� U W�_Cuh\(�CV¢u'V U j`Y[Z G \^Z]gX_ U g�izV�Wfj �0prgBg���i�YGgXl \	�CV � *j "sv x �CV
Zbl G �bV`lyV`_�\^Wf\^Z]gX_agfi3\	�CV�W��b��gXY[Z�\(�Cl Z U Z]�b�]n U \[Y^Wf\[VeudZ]_ �2�XnCYGV U i�gXY�V�Wfj � G W UGU v
x �CV �2Y U \ G W UGU Z U Zb_'i�gXYGlaW�\^Zbg�_MV ��\^Y^Wfj`\^Z]gX_¢W�_'u�\(�CV U Vej`gX_Cu G W UGU Z U p'nCZb�]uCZb_C�%\(�'V
lyg�uCVe� v x �'Z U Z U Zbl G �bV`lyV`_|\^Veu�W UMU �'g?>
_0Zb_  PZb��nCY[V *Bv  v � \ U �'g?> U �Cg�>R\(�'V
W��b�Xg�Y[Z]\	�Cl�Z U Zbl G �]VelmVe_|\^V`uzZ]_ � W-,�W�W�_Cu �Cg�>�Z]\3lyW���V U n U V�gfi���W U �B �W G'U Zb_�g�Y[uCV`Y
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\^g U \^gXYGV ���!% � � � ��� � � %&� � � � ��� ��\	�CV ��%�%�E . 
 ���!�!%&� �������!����
d��W U �B �W G W�_CuM\(�CV ������������
��
��%&� ��%�%�E . 
 �=��W U �  �W G v x �CV�u2Wf\^W U \^Y[n'j`\^n'Y[V~g�i�\(�'V~\ >Kgo��W U �B �W GCU WfY[V U �Cg�>
_dZ]_
 PZb�Xn'Y[V *Bv ) W�_Cu  PZb��nCY[V *Bv $'&'v x �CV ��%�%�E . 
 ���!��%&� �������!����
���W U �B �W G u2Wf\�W U \[Y[nCjt\^nCYGV
U \^g�Y[V U \(�CV�Z�\^V`l lyW G G Zb_C�:\^g�\	�CV�Wf\G\^YGZbpCn'\[V U \(�2Wf\alaW�\^j �CV U v x �CV0�������!����
��!�!%&�
��%�%�E . 
 ����W U �B �W G u2Wf\^W U \^Y[n'j`\^n'Y[V U \^g�Y[V U V�Wfj �/Wf\[\[Y[Z]pCn'\^V�lyW G G Zb_C�d\[g�W U VeYGZbV U
g�iPZ�\^V`l U \	�2Wf\
lyWf\^j �-\(�'V�Wf\[\[Y[Zbp'n'\^Vfv
x �CV�\(�CZ]Y[u G W U[U Z U \	�CV�pCnCZ]�buCZ]_C��g�i�\(�'V U Z]lyZ]��W�YGZ]\^Z]V U gfi�\(�CV�prg�gX� U \(�CWf\�W�YGV U \[gXY[V`u
Zb_�\(�'V �������!����
�������\^W�pC�]V�Zb_�\	�CV � *j "sv x �CZ U G W U[U �2_Cu U \	�CV U Z]lyZ]��W�YGZ]\[ZbV U p�k
jegXnC_|\[Zb_C��\	�CV�_�nCloprVeY3g�i�lyWf\^j �CV U prV`\ >KVeVe_�\	�CV�prgBgX�H\	�2Wf\�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U W�YGV
>�W�_|\[Veu�i�gXY~W�_'u�W��]��\(�CV�g�\(�'VeY
psg�gX� U v x �CZ U Z U
U �'g?>
_�Zb_� PZb�Xn'Y[V�*Bv $ $Xv��~g�>qV�,XVeY �
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U W�YGV�gX_'�]k4lyW�uCV}i�gXYaprgBg�� G W�ZbY U \	�2Wf\dW�Y[VM_Cg�\aZb_�\	�CV�Z�\^V`l �
p2W U V`u ����� ��� ����� �$#�\^W�pC�]V�v x �CZ U Z U uCgX_'V@Z]_�g�Y[uCV`YM\[g�W-,Xg�Zbu �2W-,BZ]_C��uCn G �]Zbj�W�\^V U
g�i
Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U v � U W U ZbuCVy_Cg�\[Va\(�CVypsg�gX��>
Z]\	��\(�'V��CZ]�,�CV U \o_�nCloprVeY�g�i
laWf\[j �CV U Z U g�i"jegXn'Y U VH\	�CVHpsg�gX�mZ]\ U Ve��i �'prVejeW�n U V�>��CV`_�j`gXl G W�Y[Z]_C�z\	�CVHprgBgX��>
Z]\	�
Z]\ U Ve��i3Z�\�Z U V � n2W��	v
x �CVdY[V U nC��\og�iq\(�CV-Wf�b�XgXYGZ]\	�Cl Z UzU �Cg�>
_/Zb_  PZ]�XnCYGV�*�v $ � v � \ U �Cg�> U W���W U �B �W G
jegX_ U Z U \^Zb_'�yg�i�W��b�s\(�CV�psg�gX� U � >��CV`Y[V�V�W�j ��psg�gX�dlyW GCU \^gyWm��W U �B �W G jegX_ U Z U \^Zb_'�
g�iPprg�gX� U�U gXY�\^VeuMZb_/�CZ]�,�CV U \
Y^W�\^Zb_'��gXY[uCV`Y�\(�2W�\
laWf\[j �CV U \	�CV�jenCYGY[Ve_|\~prgBgX��v

� �98���� Qh� >�1F� � �"!��H(P�2�O1K!

x �CV�YGVejeg�lylmVe_CuCWf\^Z]gX_oj�Wf_aprV�uCg�_CV
gX_C�bZ]_CV�p|k%n U Z]_C��\(�CV~Y[V U nC��\ U i�Y[gXl \(�CV~g� mZb_CV
jegXl G n'\^Wf\^Z]gX_ U i�gXY�Z�\^Vel �<pCW U V`u4c  �W�_Cu/j`gX_|\^V`_�\ �<p2W U Veu4YGVejeg�lylmVe_CuCWf\^Z]gX_�v x �CV
Y[V U nC�]\ U W�YGVz\	�CV U ZblmZb��WfY[Z]\<kmlyW G G Z]_C� U >��CZ]j �¢W�Y[V U \[gXY[V`u�Zb_}\(�CV�\�W�p'�bV U ����� ��� ����� �$#
W�_Cu �������!����
�������vy��g�>£\	�CV%\ >qg�Zbl G �bV`lyV`_�\^Wf\^Z]gX_ U W�Y[V%Z]_�\[Ve�XY[Wf\^V`u@Z U Zb�b�]n U \[Y^Wf\[Veu
Zb_	 PZb��nCY[V *�v $ � v
��W-,�Zb_C�%\(�CV ����� ��� ����� �$#�\^W�pC�]V�Z�\
Z U gX_C��k}W%laWf\G\^V`Y~gfi�uCgXZ]_C�mWm�]gBg���n G Z]_�g�Y[uCV`Y~\[g
uCgaW�YGVejeg�lylmVe_CuCWf\^Z]gX_d�XZ ,XVe_�W UHG Vej`Z��2j�prgBgX��v x �CZ U j�W�_MpsV�uCg�_CV�p�k �C_CuCZb_'�%W��b�
\(�CV G W�ZbY U \(�2Wf\�\	�CV U G V`jeZ��CjyprgBg�� G W�YG\[Zbj`Z G Wf\[V U Z]_��"\	�CVe_ U gXY�\�p|k�\(�'V U ZblmZb��WfY[Z]\<k
,�Wf�bnCV U ��W�_Cuy�bZ U \=\(�CV ��V�v �Cv ��\^g G $'& U Z]lyZ]��W�YGZ]\<k�,fW��]nCV U W��]gX_C��>
Z]\	�m\	�CV�Wfn'\(�Cg�Y�_CW�lyV
W�_Cu}\^Z]\[�bV~i�gXY�V�W�j �MprgBgX��v
x �CV�YGVej`gXlylmVe_'u2Wf\^Z]gX_olmZb�,�|\=_'g�\ �2_CumVe_Cg�nC�,�%laW G G Zb_'� U Zb_�\	�CV ����� ��� ����� �=#q\^W�pC�bV
\^g¢uCg¢W�\[g G $'&�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_�v x �CV�������������
�������\�WfpC�bVyZ U n U Veu4Z]_�gXY[u'VeY�\[g
jegXl G V`_ U W�\^V-i�gXY�\	�CV}lyZ U[U Z]_C��lyW G G Z]_C� U Z]_/\(�CV ����� ��� ����� �$#y\�W�pC�]V�v x �'VMYGVej`gXl �
lyV`_Cu2Wf\[ZbgX_dZ U Zbl G �]VelmVe_|\^V`uap|k �2Y U \�i�Vt\^j �CZ]_C��laW �'Z]lonCl $'&olyW G G Zb_C� U i�Y[gXl \(�'V
����� ��� ����� �=#H\�W�p'�bVzW�_Cu�\	�CVoWfj`\^nCW�� _�n'lopsV`Y�gfi=laW G G Zb_'�yZ U j`gXnC_|\^V`u >��CZb�]V�>
Y[Z]\[Zb_C�
\(�CV
Y[V`jegXlmlmVe_Cu2W�\^Zbg�_�gXn'\ G n'\�v � iw\(�'V~_�nCl�psV`Y�gfiwlyW G G Z]_C� U Z U nC_CuCV`Y	$'&�\	�CVe_%\(�'V
Y[V U \~g�i3\	�CV�Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_aZ U i�V`\[j �CVeuMi�Y[gXlI\(�CV �������!����
������ \�WfpC�bVfv
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\(�'V
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V�W�j � *qgBg��rv
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 PZb��nCY[V *�v $ � ¥ x �CV � V U nC��\
g�i"\(�CV+���]�XgXYGZ]\(�'l �)\	�CV *qg�gX� � Vej`gXlylmVe_'u2Wf\^Z]gX_ U v

 PZ]�XnCYGV *Bv $ � ¥ x �CV � Vejeg�lylmVe_CuCWf\^Z]gX_ "�k U \[VelMv
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x �CVaYGVejeg�lylmVe_CuCWf\^Z]gX_�Z U G Y[g�uCnCj`Veu@p�k@W}Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U VeY ,BZ]jeV�>��CZbj �@gXn'\ �
G n'\ U �  -=v x �'V �  -/j�Wf_¢V�W U Zb�]k}prV G WfY U V`u�Wf\�\	�CV ��nCpsg��bZb_'V/>KVep U Z]\^V �A>��CZ]j �
W��bYGV�W�u'k�n U V U �  - U VeY ,�ZbjeV U v ��_0V �CWfl G �]V�g�i�\(�'V �  - g�n'\ G nB\}Z U �]Z U \[VeuhZ]_
� G G Ve_Cu'Z�� � v���_�V �'W�l G �bVHg�i �Cg�> �	)(*�jeW�_}Zbl G �bV`lyV`_�\K\(�CV �  -�Y[V`jegXlmlmVe_��
u2Wf\^Z]gX_ U V`Y ,�Zbj`VyZ U Zb�]�bn U \^Y^W�\^Veu >
Z]\	� U jeYGVeVe_ U �Cgf\ U Zb_@c �2W G \^VeY #'v x >KgMY[V U nC�]\ U g�i
\(�CV�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U V`Y ,�Zbj`VzWfY[V��bZ U \^V`u}W�_Cu}V@,fW��]n2Wf\[Veu}Zb_�"BV`j`\^Z]gX_0*Bv �Cv

� 1�� � ; :���> ::� � 	�� ;

� _�\(�'Z U
U V`j`\^Z]gX_�\	�CV G V`YGi�gXYGlaW�_'jeVHg�iPZ]\^V`l �9p2W U Veu�c  �W�_'u�jeg�_�\[Ve_|\ �9p2W U Veu�YGVej`gXl �
lyV`_Cu2Wf\[ZbgX_yZ U V �'W�lyZ]_CVeuyp|ka�]gBgX��Z]_C��W�\q\(�'V�Vt�BV`jen'\[ZbgX_d\[ZblmV�W�_'udlyV`lyg�YGk%n U W��XV�v
x �CV G V`YGi�gXYGlaW�_'jeVaZ U Vt�'W�lmZb_'Veu�Z]_�gXY[u'VeYo\^g U VeV/�Cg�> >qV`�b��\(�CVd\ >Kg�Zbl G �bV`lyV`_��
\�Wf\[ZbgX_ U�U j�Wf�bV-W�j`jegXYGuCZb_'��\^g�\(�'V-_�n'lopsV`Y�g�i U Z]lyZ]��W�YGZ]\<k
,fW��]nCV U j`gXl G n'\^V`u�v x �CV
G V`YGi�gXYGlaW�_'jeVdg�i�\	�CV-gX_C�]Zb_CVmY[V`jegXlmlmVe_Cu2W�\^Zbg�_�Z U W�� U g�Vt�'W�lmZb_CV`u�p|k��]gBgX��Z]_C��Wf\
\(�CV � nCVeY�k G ��Wf_di�gXY�\(�CV � nCV`Y[ZbV U n U V`u�Z]_}\	�CV�gX_C�]Zb_CV�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U VeY ,BZ]jeVfv
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Zb_Cj`Y[V�W U Veump|k �2W-,�Zb_C��lmgXY[V
�bg|W�_ �'Z U \[gXYGk@i�gXYo\(�'V U ZblmZb�bW�Y[Z�\<k¢jegXl G n'\^Wf\^Z]gX_�v x �'Z U >KgXnC�bu�W�� U g�uCV`jeY[VeW U V}\(�'V
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7 Z]\(��lyg�Y[VM�bg|W�_ �CZ U \^gXY�k�W�_Cu��fV`k >KgXY[u U i�g�Ym\	�CV�prgBgX� U \(�CV�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_
U VeY ,�ZbjeV U �CgXnC�]umprV
W�pC�]V�\^g�uCg�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U i�gXY)Wf�b�B\	�CV�prgBgX� U Wf\ �	)(*�v x �CZ U
>qgXn'�bu}lyg U \
�bZ]��V`�]kyVe�bZ]lyZ]_2Wf\[V~\	�CV���W U \.$  � prgBgX� U >
Z�\(�CgXnB\
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U v
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Z]�b��u'V U j`Y[Z]psV �Cg�> \(�CVmjeg��b��WfpsgXY[Wf\^Z ,XV �2�]\[VeY[Z]_C�}j�W�_@psVmuCgX_'V
n U Z]_C�y\	�CVzn U VeY �<p2W U Veu�lyVt\(�Cg�u�v 7 V >
Z]�b��W�� U gm�bg�gX�-Wf\�W�_�W�YG\[Zbj`�bV�>
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lyVt\(�Cg�u�v
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G W�YG\[Zbj`nC��W�Y)n U VeYKp2W U V`u-gX_a\	�CV�n U VeY`{ U"G Y[V@,�Z]gXn U �]Zb��Zb_'� U W�_Cua\	�CV�g G Zb_CZ]gX_ U g�i�gf\(�CV`Y
�bZb�fV��9lyZ]_CuCVeuan U V`Y U v
x �CVy\^W U ��g�iK\(�CVdc  ¤W��]�XgXY[Z�\(�Cl Z U \[g �2_Cu�W�_�Z�\^V`l�{ U �bZb�fVe�]Zb_CV U[U \(�CWf\�jeW�_�prVmg�i
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Z]\	��\(�'VoZ]\[Vel �<p2W U Veu�c  !�r\	�CVolyW�Zb_�uCZ]i �
i�VeY[V`_CjeV U WfY[Vo\(�CWf\�n U V`Y �9p2W U V`u�c  �2W U _Cg}lyg�uCVe�"\(�2W�\�Z U pCn'Zb�]\�g� mZb_CV%Wf_Cu¢\(�2Wf\
n U V`Y �<pCW U V`u¢c  �i�gBj`n U V U g�_Mn U VeY � U ZblmZb��WfY[Z]\[ZbV U Y[Wf\(�'VeY�\(�CW�_}Z]\^V`l � U Z]lyZ]��W�YGZ�\[Z]V U v
x �CV�W��b��gXY[Z�\(�Cl U i�gXYan U VeY �<p2W U Veu0c  £WfY[V�jeW��b�]Veu ��� ��%&�+#&� � �&��� ����prVej�Wfn U V�\	�CV`k
laW��fVzn U V�gfiP\(�'VzV`_�\[ZbYGVzn U VeY �<Z]\[Vel�uCWf\�W�pCW U V�Zb_MgXY[u'VeY
\^gm�XVe_CV`Y^Wf\[V�W G Y[V`uCZbjt\^Z]gX_�v
x �CVHW��]�XgXY[Z�\(�Cl U lyW���V�n U V�gfi�\^Vej �'_CZ � nCV U�U nCj �MW U W�_CVeW�Y[V U \ �9_CVeZ]�,��psg�YqW��]�XgXYGZ]\(�'l
Zb_%gXY[u'VeY�\^g��2_'uaW U Vt\qgfiwn U VeY U \	�2Wf\ �2W-,�V �CZ U \[gXY[Z]j�W��]�]k U Z]lyZ]��W�Y G YGV`i�VeYGVe_Cj`V U � >��CZ]j �
Z U W�� U g-��_Cg�>
_�W U _'VeZb����prgXY U v x �CV%jeg�Y[Y[V`��Wf\[ZbgX_ U jeg�nC�bu���Vfv �'v � jeg�_ U Z U \�g�iKZbl G �bZ]jeZ�\
gXY�Vt� G �]ZbjeZ�\�Y^W�\^Zb_'� U v
) U V`Y �9p2W U V`u�c  �2W U prVeV`_-n U V`u ,XV`YGkdl�nCj �dZb_y\(�CV G W U \H�%$'&��	v=�~g�>qV�,XVeY �2Z]\ U n 
sVeY U
i�Y[gXl \ >qg}lyW )GgXY�j �2Wf�b�bV`_C�XV U v x �'V �CY U \�j �CW��b�]Ve_C�XV�Z U \	�CV UHG WfY U Z�\<k �1>��CZ]j �@Z U \(�'V
G Y[gXp'�bVel¤g�i �2W-,�Zb_'��gX_'�]kHW U lyW��]�|W�lmgXnC_|\"g�iCY[Wf\^Z]_C� U i�Y[g�l�n U V`Y U W�_CuzW��]g�\ g�iBZ]\^V`l U
\(�2Wf\ �2W-,XV�_Cgf\=psV`Ve_�Y[Wf\^V`uop|k�W�_|kzn U V`Y U v x �CV U V`jegX_'umj �CW��b�]Ve_C�XV�Z U \(�CV U j�Wf��W�pCZ]�bZ�\<k
g�i)\(�CV U k U \^V`l prVejeW�n U Vo\	�CVo_CVeW�Y[V U \ �<_CV`Zb�,��prgXY�W��]�XgXYGZ]\(�'l U YGV � nCZbYGVojeg�l G nB\�Wf\[ZbgX_
\^ZblmVHW�_'u U G W�jeVH\	�2Wf\
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U Zbp'�bV�\^g%lyW���VHYGVej`gXlylmVe_'u2Wf\^Z]gX_ U i�g�Y�Wmj`n U \[gXlmVeY
W�_Cu}�]V`\[\[Zb_C�z\(�CV`l�Y^Wf\[V�psg�gX� U v
��lyW��egX_�n U V U W
Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_�W��]�XgXYGZ]\(�'l0Z]_�g�Y[uCV`Y"\[g G VeY U gX_2W��]Z �`V�\(�CV`ZbY gX_C�]Zb_CV
U \^g�Y[V)i�gXY V�W�j �zjen U \^gXlmVeY`v x �CV U \[gXY[V U �Cg�> U Zb_Bi�gXY[lyWf\^Z]gX_�pCW U V`u�gX_�\(�CV�jen U \^g�lyV`Ye{ U
G Y[V�,BZ]gXn U G nCY[j �2W U V U Wf_Cu�\(�'VdZ]\[Vel U Z]_@\(�'V U �Cg G G Zb_'��j�WfYG\�v 7 VyVe_Cj`gXnCY^Wf�XVa\(�'V
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Y[V�WfuCVeY)\^g U \[nCu'k�\	�CV�WfYG\^Z]je�]V;>
Y[Z�\[\^V`_yp|k ��laW��`gX_��%$ ) � >��CZbj �muCV U jeYGZbprV U �Cg�>�\(�'VeZbY
W��b�Xg�Y[Z]\	�Cl Z U uCV U Z]�X_CVeuwv
��lyW��egX_ �2W U uCV�,XVe�]g G Veu�\	�CVeZ]Y5>KVep U Z]\[V U gy\	�2Wf\ >��CVe_�Wmj`n U \[gXlyV`Y U V�W�YGj �CV U i�gXY �
V�v �Cv �=prg�gX� U \(�'V`k >
Z]�b�)�XVt\�W�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_:i�gXYzg�\(�'VeYoprgBg�� U \(�2W�\ �2W-,XV �'Z U �
\^gXYGZbj�Wf�b�]k U Z]lyZ]��W�Y G Y[V`i�V`Y[V`_CjeV U v � W�j �hj`n U \[gXlyV`YagX_�\(�CV >qV`p U Z]\[V0�CW U W � � gXnCY
� V`jegXlmlyV`_Cu2Wf\[ZbgX_ U ��i�VeWf\^nCYGV >��'VeY[V�\(�CVMjen U \^gXlmVeYmj�Wf_ U gXY�\aYGVej`gXlylmVe_'u2Wf\^Z]gX_ U
W�_Cu�W�uCu}_CV@> G Y[g�uCnCjt\~Y^Wf\[Zb_C� U v
 �n'YG\(�'VeY[lmgXYGV�� >��CVe_4WMjen U \^gXlmVeY �2W U Z]\^V`l U Z]_@\(�'V U �'g G G Z]_C��jeW�YG\ �3\(�'V U k U \^V`l
>
Zb�b�)WfuCu U �Cg G G Zb_C�Mj�W�Y�\�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U p2W U Veu�gX_:\	�CVmjen U \^gXlmVeY`{ U j�W�Y�\�Wf_Cu
G Y[V�,BZ]gXn U jen U \^g�lyV`Ye{ U Wf�bZb�fV U �'g G G Z]_C�}j�W�Y�\ U W U�U �Cg�>
_:Zb_  PZ]�XnCY[V *Bv � � v ��lyW��eg�_
�2W U W�psg�n'\ � ) lyZ]�b�bZ]gX_Mjen U \^gXlmVeY U Wf_Cu�W}jeg�n G �bV%g�iqlyZ]�b�]ZbgX_MZ]\[Vel U v x �CZ U lmV�W�_ U
\(�2Wf\)\	�CV`k �2W-,�V�\^g�Y[n'_y\(�'V�j`gXl G n'\�Wf\[ZbgX_�gfiw\(�'V U ZblmZb�bW�Y �9Z]\^V`l U \^W�pC�bV
g� mZ]_CV�v x �CV
�bg�gX��n G g�iP\(�CV U Z]lyZ]��W�Y�Z�\^V`l U i�gXY
\(�CV�jen U \^gXlmVeY`{ U9G nCYGj �2W U V U W�_Cu�Y^Wf\[Zb_C� U jeW�_�prV
Y[nC_%gX_C�]Zb_CVfvP�~g�>qV�,XVeY �BZ�\�Z U W�� U g ,XV`YGk%Zbl G gXYG\^W�_|\3\	�2Wf\�\	�CV U k U \[Vel Z U W�pC�]Vq\^g U j�W��]V
Zb_}gXY[u'VeY�\^g%prV��bV`\q\(�CV�jen U \^g�lyV`Y U psV�W�p'�bV�\[gmYGV`\[Y[ZbV�,XV�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U v
7 V�>
Zb�]�wZ]_}\	�CV�i�gX�]�bg�>
Zb_C� U Vejt\^Z]gX_}jegXl G W�YGV.��lyW��egX_}Wf_Cu �	)(*�{ U Wf�b�XgXYGZ]\	�Cl U v
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��lyW��egX_ylaWf��V U n U V�g�i�n U VeYKY^Wf\[Zb_C� U pCW U V`udgX_aprg�\	�y\(�'V�prgXnC�,�|\KZ]\[Vel U Wf_Cu0>��2W�\
\(�CV%jen U \^g�lyV`Y �2W U Y^Wf\[Veu¢i�gXY�\	�CV�Z]\[Vel U v � _ �	)�*�{ U c  U k U \[Vel+Z]\�Z U _Cg�\ G g UGU Z �
pC�bV�\[g-Y^Wf\[Voi�gXYHW G WfYG\^Z]jenC�bW�Y~psg�gX��W�_Cu¢�XVt\HY[Vti�VeY[V`_CjeV U pCW U V`u:g�_�\(�CV G WfYG\^Z]jenC�bW�Y
psgXYGY[g�>KVeYe{ U Y^Wf\[Zb_C� U v
� _ygXYGuCVeY=\[g�u'gzW�lmgXY[V G YGVej`Z U V
YGVejeg�lylmVe_CuCWf\^Z]gX_�i�gXY�\	�CV
jen U \^gXlmVeY ����lyW��egX_ �2W U
uCV@,�Ve�bg G V`u�W >KVeZ]�,�|\^Z]_C��i�gXYGlonC��WBv x �CVdi�gXY[l�nC��WMj�W��]jenC�bWf\^V U W >KVeZb����\op2W U V`u4gX_
Zb_CuCZ]jeZbW�g�ir\(�CV
jen U \^g�lyV`Ye{ U W � _'Z]\<k�i�g�Y �|gXY)jen'Y[Y[V`_|\KZ]_|\^VeYGV U \KZ]_���\	�CV
jegXYGY[V U G g�_CuCZb_'�
Z]\^V`l U gfiP��_Cg�>
_MZb_|\^V`Y[V U \�v
�	)�*/j�W�_'_Cg�\�lyW��fVqi�nC�b��n U V�g�i2\(�'V;>qV`Zb�,�|\[Zb_C�~i�gXY[lon'��W ��psV`j�W�n U V�\(�'Vqi�gXY[l�nC��W
n U V U
\(�CV�prgXY[YGg?>KVeY`{ U V � G �bZbj`Z]\qY^Wf\[Zb_C� U i�gXY
W��XZI,�Ve_}Z]\[Vel�Wf_Cu-\(�CV G n'Y[j �2W U VzuCWf\^VHg�i"\(�'V
Z]\^V`l �"Z]iq\(�CV�,�Wf�bnCV U V �'Z U \ev � \zjegXn'�bu�prV G g UGU Zbp'�bV%i�gXY��	)(* \^g�laWf��V G W�YG\[�]k¢n U V
g�i=\(�CV�i�gXY[l�nC��W�p|k�g�_C�]k}�XZ ,�Zb_C�%\(�CVzpsg�Y[Y[g�>KVeY`{ U Zbl G �bZ]jeZ]\qY^Wf\[Zb_C� U ���bg|Wf_�u2Wf\[V�Wf_Cu
�Cg�> lyW�_|k�prgXYGY[g�>qV`Y U �2W-,�V�psgXYGY[g�>KVeu�Z]\�Zb_�\	�CVo��W U \�j`gXn G �]Vog�i:>KVeVe� U v x �CgXn'�,�
\(�CZ U >qgXn'�bu}uCVej`Y[VeW U V�\(�CV�n U W�pCZ]�bZ]\<kyg�i"\(�CV�i�g�Y[lonC�bW'v
x �CV�YGVejeg�lylmVe_CuCWf\^Z]gX_ U Zb_4\(�'V ��laW��`gX_�c  U k U \^Vel W�YGV��XV`_CVeY[Wf\^V`u�n U Zb_C��\(�'V
i�gX�b�]g?>
Z]_C� ¥
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\	�CV�jen U �
\^gXlmVeY`{ U�G Y[V�,�ZbgXn U G nCYGj �2W U V U v *qW U V`u�gX_z\	�CZ U ����lyW��`gX_�{ U c  U k U \[Vel �C_Cu UPU ZblmZb�bW�Y
Z]\^V`l U i�gXY \(�CV G W�YG\[Zbjen'��W�Y jen U \^g�lyV`Yev � _ �	)�*�{ U jen'Y[Y[V`_|\ U k U \[Vel >qV�jeW�_�gX_C��k U �Cg�>
U ZblmZb�bW�Y�Z]\[Vel U p2W U Veu%gX_oW U Ve�]Vejt\^Veu�Z�\^V`l�v 7 VquCgH_Cg�\1�2W-,XV�\(�'V G g U[U Z]pCZb�]Z]\<k�\[gHp2W U V
\(�CV U Z]lyZ]��W�Y�Z]\[Vel U gX_-\(�'V�j`nCY[YGVe_|\~psg�Y[Y[g�>KVeY`{ U �CZ U \^g�Y[ZbjeW��wuCWf\�W �BpsV`j�W�n U V�\(�CVHprgXY �
Y[g�>qV`Y-Z U _Cg�\a��_'g?>
_�\[g�\(�'V U k U \[Vel Zb_�g�Y[uCV`Yy\^g�n G �CgX�]u�\	�CV � W�_CZ U � G Y[Z ,�Wfj`k
��W->�v
�In U V`i�n'�)i�VeWf\^n'Y[V�g�i!��lyW��eg�_�{ U c  U k U \^Vel�j`gXnC�bu¢prV�\(�CV G g U[U ZbpCZ]�bZ�\<k�gfi �2W-,�Zb_'�
lonC�]\[Z G �]V U �Cg G G Zb_C��j�W�Y�\ U v � _ �	)�*�{ U c  U k U \^Vel W�prgXY[YGg?>KVeYajegXnC�]u �2W-,XV�W�_
g G \^Z]gX_d\(�CWf\ �BV�v �Cv � UHG VejeZ �2V U \	�2Wf\�gX_'�]kyj �CZb�]uCY[V`_-psg�gX� U W�YGV U �Cg�>
_MgX_d\(�CVHYGVej`gXl �
lyV`_Cu2Wf\[ZbgX_-�]Z U \ev
� \3j`gXnC�]u�W�� U g
prVKW G g U[U ZbpCZ]�bZ�\<k�\[g~u'V �2_CV�uCZ 
wV`Y[Ve_|\ U VeW�Y[j � � nCVeYGZbV U Z]_��	)(*�{ U"U k U \^Vel
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W�_Cu�\(�'Ve_hp2W U V�\(�'V�Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U gX_�\(�CV�Z�\^V`l U i�gXnC_Cu�n U Zb_'��\(�CV U V�WfY[j �
� n'VeY[Z]V U v
� \%jegXnC�]u/psV-n U W�pC�]Vai�gXY �	)(* \[g¢p2W U V}\	�CV-Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U g�_�W�prgXYGY[g�>qV`Ye{ U
Zb_|\^V`Y[V U \�v
�~g?>KV@,�VeY �s\(�'V G YGgBj`V UGU g�iPZbuCV`_�\[Z]i k�Zb_'� G g G n'��W�Y�Z�\^Vel U j�Wf_�prVzn U Veu¢Wf_Cu
Z U n U V`uaZ]_��	)(*�{ U c  U k U \[VelMv ����\(�CgXn'�,� ��lyW��egX_w{ U i�gXYGlonC��W~i�gXY)j�W��]jenC�bWf\^Z]_C��\(�'V
U ZblmZb�bW�Y[Z�\<kMpsVt\ >qV`Ve_�Z�\^Vel U Z U _Cgf\�n U Veu��3Zb_ U \^VeW�u:\	�CVyW�u&)Gn U \^Veu@jeg U Zb_CV U ZblmZb��WfY[Z]\<k
i�gXY[lon'��W �2W U prVeV`_�n U Veuwv

�U� ���&�L��� � �=� � �.��� �  3Zb�XnCYGV *Bv *ygX_ G W��XV )  U �Cg�> U �Cg�> �	)(*�{ U c  U k U \^V`lRZ U
uCV U Zb�X_CV`umW U Zb_mc �2W G \^V`Y � v x �CV
lyW�Zb_zuCZ�
sVeYGVe_Cj`V�psVt\ >qV`Ve_ ��lyW��egX_w{ U Wf_Cu �	)�*�{ U
c  U k U \^V`lRZ U \(�2Wf\�Zb_ �	)(*�{ U c  U k U \^V`lRkXgXn�uCg-_Cgf\ �2W-,XVmW�_|k *KgBgX�  �W�\^j �CV`Y
U VeY ,�ZbjeV/>��CZbj ��n U V U \	�CVzn U VeY U V � G �bZbj`Z]\�Y[Wf\^Z]_C� U v x �CV�*qg�gX�  �Wf\^j �'VeY�Z U uCV U jeY[Z]psV`u
Zb_�u'V`\�WfZb�)Zb_ )zv "sv,� G G �	v � g'v & ) � &���& � $ � $ �2�]Veu  �W�Y[j � $ � ��$ )*)  v x �'V U V`Y ,�Zbj`V
W��b�]g?> U n U V`Y U \^g%Zb_|\[VeY^Wfj`\^Z ,XV`�]kmY^Wf\[VHZb_Cu'ZI,�ZbuCnCW��sprg�gX� U gX_MW U j�Wf�bVHg�i $ ��*z\^g%jeYGV�Wf\[V
G V`Y U g�_2W��=Z]\[Vel Y^Wf\[Zb_C� U G Y[g��C�bV U �"W�_Cu:W G G �]ZbV U jegX�]��W�prgXY^W�\^ZI,�V �C�]\^V`Y[Z]_C�d\^V`j �C_CZ � nCV U
\^g¢\(�CV U V G Y[g �2�bV U \^g��XVe_'VeY^W�\^V G V`Y U gX_2W���YGVej`gXlylmVe_'u2Wf\^Z]gX_ U v x �CVMY^Wf\[Zb_C� U u2Wf\^W
jegX�]�bVejt\^V`u�p|k�\	�CV *KgBgX�  �W�\^j �CV`Y U V`Y ,�Zbj`V¢W�_Cu U Z]lyZ]��W�Y U VeY ,BZ]jeV U Z U Zb_Cj`gXY G gXY^W�\^Veu
Zb_|\^g�\(�'VHY[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ G YGgBj`V UGU gfi,��laW��`gX_�{ U Zb_ ,XV`_|\^Zbg�_�v

� � � � � � TVM � � � � _ �	)�*�{ U c  U k U \^Vel W�psg�Y[Y[g�>KVeY3Z U _'V@,XV`Y=Y[V`lyg�,XV`u�i�Y[gXl�\(�'V
U ZblmZb�bW�Y�Z�\^Vel U \�W�pC�]V���lmV�W�_CZ]_C��\(�2Wf\�\(�'V�j�Wf�bjen'��Wf\[ZbgX_ U g�,�VeYq\[ZblmV5>
Z]�b�2prV�p2W U VeuagX_
psg�\	�NgX�buNW�_'u�_'V@>RuCWf\�W'v  �n'YG\(�'VeY[lmgXYGV��
\(�CV U Z �eV�g�i�\	�CV¢\�W�pC�]V >
Zb�]��Z]_CjeYGV�W U V
psV`j�W�n U VzgfiP_CV�>�prgXY[YGg�>qV`Y U psV`Zb_C�mW�u'uCVeu-\^g%\(�'V�\�W�pC�]V�v
� V`�|W�Y[u'Zb_C� ��laW��`gX_�{ U c  U k U \^V`l Z]\�Z U W U[U n'lyV`u�\	�2Wf\D>��CV`_oW�jen U \^gXlmVeY Z U uCVe�]V`\^V`u
Zb_�\(�'V�laW�Z]_ U k U \^V`l ��\	�CV�jen U \^gXlmVeY�Z U W�� U g-YGVelmg?,�Veu¢i�Y[g�l \	�CVmc  U k U \[Vel+Wf_Cu
_Cg�\mn U V`u�Zb_4\(�'VMjeW��bj`nC��W�\^Zbg�_ U i�gXY%pCnCZ]�buCZ]_C��\(�'V U ZblmZb��WfY�Z]\[Vel U \�W�p'�bV}W�_|k�lyg�Y[V�v
x �CZ U Z U uCgX_CVyZb_�g�Y[uCV`Y�\[g U W-,XV UHG W�j`VaZ]_@\(�'Vau2Wf\^W�p2W U VdW�_'u�jeg�l G nB\�Wf\[ZbgX_�\^Z]lyV
>��CVe_-pCn'Zb�bu'Zb_C��\(�CV U Z]lyZ]��W�Y=Z�\^Vel U \�W�pC�]V�v,)�_'i�gXY�\^nC_CWf\^V`�]k �#�	)�*�uCgBV U _Cg�\ �2W-,XVHW U
lonCj ��u2W�\�WaW U ��laW��`gX_��2\(�'VeY[Vti�gXY[V�\(�CV�Y[V`lyg�,fW�� g�i=uCWf\�W%laW�k}_Cgf\�prV�n U W�pC�]V�i�gXY
�	)�*�{ U c  U k U \^V`l�v

����� �������
	�� = >
	A@

� U �bZ U \[VeudZ]_d\(�CV "BV`j`\[ZbgX_ *Bv ���3E ��#�� %&� �&��lon U \
psV�Zb_Cj`�bnCuCV`u-Zb_a\	�CVHjeg�_�\[Ve_|\ �9p2W U Veu
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_�i�gXY"V�W�j ��prgBg��rv x �CZ U >�W�k�\(�CVKjegX_|\[Ve_|\ �9p2W U V`u%Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_
Z U pCW U V`udgX_dlmgXY[V
\^V ��\;>��CZ]j �-�bV�Wfu U \[golmgXY[V~Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U Wf_CudY[V`jegXlmlmVe_��
u2Wf\^Z]gX_ U g�i1�CZb���CVeY � n2W��]Z]\<k�v 7 Z�\(�Cg�n'\�\(�CV��fV`k >qg�Y[u U \(�CV�p2W U Z U i�gXY�jeg�_�\[Ve_|\ �9p2W U Veu
Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_dZ U \^g�g U lyW��b� v

J�D
i9K9_a`�b ��c bC`LJed-,.,f`hg.-jik_almdjg



��c �Kc � � _ �XbX`�� djb�� K ����� � ��� 	��
�����

6 _'V¢jegXnC�]u � nCV U \^Z]gX_h\(�CV � n2Wf�bZ]\<k�g�i�\	�CV G YGV U V`_|\ >qW�k�\[g G Y[V U Ve_|\MY[V`jegXlmlmVe_��
u2Wf\^Z]gX_ U �KW U Z�\�Zbl G �]ZbV U \(�2W�\�\(�CV � n2W��]Z]\<k�g�i�\	�CV-Z]\[Vel �<p2W U Veu/YGVej`gXlylmVe_'u2Wf\^Z]gX_ U
W��I>qW�k U W�YGV U n G VeYGZbgXYd\[g�\	�CV�jegX_|\^V`_|\ �<pCW U V`u¤Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U v ��_Cg�\	�CVeYMW G �
G Y[g|Wfj ��Z U \^g��XY[g�n G \	�CVmY[Vej`gXlmlyV`_Cu2Wf\[ZbgX_¢\^g G �]Z U \ U nCj ��\(�CWf\�prg�gX� U >
Z�\(� ) & +
>qgXYGu�� U ZblmZb�bW�Y[Z�\^ZbV U�U �Cg�nC�bu�W G G V�WfY}Wf\d\(�'V�\[g G v � \^Vel �<pCW U V`u�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U
U nCY G W U[U Zb_C�zW�lyZ]_CZblon'l U ZblmZb�bW�Y[Z�\<k�,�Wf�bnCV U �CgXnC�]uaW G G VeW�Y=_CVt��\�i�gX�b�]g�>qV`ump|k%prgBg�� U
�2W-,BZ]_C�dprV`\ >KVeV`_ � &,+?Wf_Cu ) & + >KgXY[u�� U Z]lyZ]��W�YGZ]\<kXv 7 gXYGu�� U ZblmZb��WfY[Z]\<kyZ U Vt� G YGV U[U Veu
W U \(�CV�_�nCl�psV`Y�g�iKWf\[\[Y[Z]pCn'\^V U g�i)\	�CV�Y[V`jegXlmlyV`_CuCV`u¢psg�gX�}laW�\^j �CZ]_C�a\(�'V�gX_CVoZ]_
� n'V U \[ZbgX_ ¥

� � ��� � " 
 " ����� " � � 1 ��� ��� 
�
 �58������ � � � ! � ��� � " � * ��� �
� � � ! � ��� � " � * ��� � ��*�v ) �

x �CV�\(�'Y[VeV�\(�CYGV U �'gX�bu�,�Wf�bnCV U jeg�nC�buypsV�uCV`\[VeY[lmZb_'Veudp|kmZbl G V`Y[Z]j�W��2YGnC_ U g�_-W���WfY[�XV
U V`\�g�iK�bgXW�_ �CZ U \^g�YGkXv �£\(�CZ]Y[u�W G G Y[g|W�j ��Z U \^g-jeg�_ ,�VeY�\z\	�CV >qg�Y[u�� U ZblmZb�bW�Y[Z�\<k G VeY �
jeVe_|\^W��XV U Z]_�\[g U Z]lyZ]��W�YGZ]\<k ,fW��bnCV U �bZ]��Vm\(�Cg U Vdn U Veu4Zb_�\	�CVdZ]\[Vel �<p2W U Veu�W G G YGg|W�j ��v
� \<>qg�nC�bu�\	�CVe_¢prV G g UGU Zbp'�bV�\^gduCg}WylyV`Y[�XVzg�i=prgBgX�}YGVejeg�lylmVe_CuCWf\^Z]gX_ U psVt\ >qV`Ve_
psg�\	�MW G G YGg|W�j �CV U v
��i�nC�]�|V@,fW��bnCWf\^Z]gX_ U �CgXn'�buoWf� U g�psV�uCgX_'Vqp|k�\^YGk�Z]_C��\[g�jeg�l G WfY[V=\(�CVKZ]\[Vel �<p2W U Veu�c  
W G G YGg|W�j � >
Z�\(�-\(�'Vzj`gX_|\^Ve_|\ �<p2W U Veu�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_}W G G Y[g|Wfj ��Z]_Mg�Y[uCV`Y
\[g �C_Cu
gXn'\ >��2Wf\�\	�CV � nCW��bZ�\<k�g�iBV�Wfj ��W G G Y[g|Wfj �zZ U v� 2nCYG\	�CVeYGlygXYGV�� Z�\D>qgXn'�bu�psV=Z]_|\^VeYGV U \^Zb_'�
\^g �C_Cu�gXn'\�Z]i3\(�CVzY[V`jegXlmlyV`_Cu2Wf\[ZbgX_ U W�Y[V�\(�CV U W�lmV�Zb_�prg�\	��W G G Y[g|Wfj �CV U W�_Cu�\[g
U VeV >��2Wf\%\(�'V � n2Wf�bZ]\<k�g�i~\(�CV}Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U Z U v 6 _CV � nCV U \^Z]gX_4\^g�Y^W�Z U V}Z U
>��CV`\	�CVeY)\(�CV
YGVejeg�lylmVe_CuCWf\^Z]gX_ U W�jt\^n2Wf�b�]k�W�YGV~n U W�pC�]V�i�gXY�\(�'V~n U VeY U gfis\	�CV
�bZbp'Y^W�Y�kXv
� \qZ U Wf� U g�Z]l G gXYG\^W�_|\�\^g�Zb_ ,�gX�I,�V
\	�CV~�bZbp'Y^W�YGZ�W�_ U W�_Cumpsg�Y[Y[g�>KVeY U Zb_�\	�CV�V�,fW��bn2W�\^Zbg�_�v
x �CVa�]ZbpCY[W�Y[ZbW�_ U jeW�_@V � G ��W�Z]_ >��'V`\(�'VeYz\	�CVmY[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U�U VeV`l U Y[VeW U gX_CW�pC�bV
>��CZb�]V�\(�CV�prgXY[YGg?>KVeY U j�W�_-\^V`�b� >��'V`\(�'VeY�\(�CV�YGVejeg�lylmVe_CuCWf\^Z]gX_ U W�jt\^n2Wf�b�]k �CV`� G Veu�v
x �CVdZbl G �]VelmVe_|\�Wf\[ZbgX_�g�i�\(�CVyZ]\[Vel �<p2W U Veu:Y[V`jegXlmlyV`_Cu2Wf\[ZbgX_:W G G Y[g|Wfj � �CgX�]u U Wf�b�
\(�CVmu2Wf\^W�Zb_:lmVelmgXYGk��1>��CZbj � G g U V U W��bZ]lyZ�\�Wf\[ZbgX_wv 6 _CjeV%\(�'Vy�]g|W�_ �CZ U \^gXY�k¢u2Wf\^W
U nCY G W U[U V U \(�CV U Z��eV}g�i�\	�CVMW-,�WfZb��WfpC�bV G �|k U ZbjeW��
lyV`lygXY�k � U >qW G G Zb_C��>
Zb�]��psV}n'\[Z �
�bZ �`Veu >��CZbj � U Zb�X_'Z��2jeW�_|\^�]k U �bg�> U u'g?>
_�\	�CV G VeY�i�gXY[lyW�_Cj`V�v 6 _CjeVm\(�CZ U \(�'Y[V U �CgX�]u
Z U Y[V�Wfj �CVeu��qZ]\ >qg�nC�bu�psV�W�u ,�Z U W�pC�]V-\^g�\�W��fV�W � *j "4W G G YGg|W�j ���]Zb�fVMg�nCY �2Y U \
Zbl G �bV`lyV`_�\^Wf\^Z]gX_dg�i3\(�CV�Z�\^Vel �<pCW U V`uMYGVej`gXlylmVe_'u2Wf\^Z]gX_:� �S� � v � _ U \^VeW�u�g�i3lonC��\^Z G �bV
� n'VeY[Z]V U \^gy\	�CV � *j "Mi�gXY
VeW�j � U Z]lyZ]��W�YGZ]\<kmj�Wf�bjen'��Wf\[ZbgX_��'Z]\~lyZ]�,�|\
psV G g U[U Z]pC�bVH\[g
lyV`Y[�XV�\	�CV U V U Vt\�g�i � n'VeY[Z]V U Z]_|\^gdgX_'VogXY�lmgXY[Vz��W�YG�XV � nCV`Y[Z]V U v x �CZ U >�W�k >qV�jeW�_
U Zb��_CZ��2jeW�_|\^��k�Y[V`uCnCj`Vy\(�'Vm_�nCl�psV`Yzg�i � nCVeY�k G ��W�_'_CVeY�Zb_ ,�gBjeWf\^Z]gX_ U Y[V U nC��\^Z]_C�}Zb_@W
lonCj �MlygXYGVHV � jeZ]Ve_|\~Vt�BVej`n'\^Z]gX_}g�i"\(�CV � nCVeYGZbV U v
x �CV�Z]l G �]VelmVe_|\�W�\^Zbg�_dg�iP\	�CV�j`gX_|\^V`_�\ �<p2W U Veu�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_}W G G Y[g|Wfj ��j�Wf_�prV
g G \^Z]lyZ��eV`u�i�nCYG\	�CVeY}p|kNn U Z]_C��W���W U � "BV`\MZb_ U \^VeW�u�g�i�W4��W U �B �W G Zb_NgXYGuCVeY-\[g
i�V`\^j �@psg�gX� � � U i�gXY�W}�XZI,�Ve_@Wf\[\[Y[Zbp'n'\^V�Z]_:\	�CV G Wf\[\[VeYG_�v 7 �'Ve_�n U Zb_'��WM��W U � "BVt\
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Zb_ U \^V�Wfu�g�iPWm��W U �B �W G \(�CVzW�lmgXnC_|\
g�i3lyV`lyg�YGkdn U Veu�Z U uCV`jeYGV�W U Veu�prVejeW�n U V�\(�'V
��W U � "BV`\mjeW�_�prV-n U Veu�W U W�_4Z]\^V`Y^Wf\[gXY�\[g:YGV`\[Y[ZbV�,XV-\(�'V ,�Wf�bnCV U Zb_/\(�CV}��W U � "BV`\ev
� _�W:��W U �B �W G Z]\�Z U _Cg�\ G g U[U ZbpC�]Vd\^g:Z]\^V`Y^Wf\[Vd\(�CYGgXnC�,�4VeW�j ����W U � �HVtk4Zb_ U \^V�Wfu
V�W�j �@��W U � �HV`k�lonCj � �2W-,XVmW�_�W UGU g�jeZbWf\^V`u¢gXp$)GVejt\�>��CZbj � U �CgXnC�]u¢psVo\	�CV�psg�gX��Zbu
� _�\[Ve�XV`Yev � \�Z U \	�CVe_ G g U[U Z]pC�bVo\[g}Z]\^V`Y^Wf\[Vo\(�CYGgXnC�,�¢\	�CV ,�Wf�bnCV U g�iqV�,XV`YGk:��W U � �HV`k
Zb_�\(�CVm��W U �B �W G �1�Cg�>KV@,�VeY�lmVelmgXY�k¢Z U n U Veu�i�g�Y U \^gXYGZb_C�-\	�CV%psg�gX� � � U psg�\	��W U
��W U � �HV`k U Wf_Cu � _|\[Ve�XV`Y U v
��_Cg�\	�CVeY)\<k G V~g�iwZbl G Y[g�,XV`lyV`_|\�\[g�WfuCuaZ U YGVej`gXlylmVe_'u2Wf\^Z]gX_�n U Zb_C��\(�CV � U �Cg G G Zb_C�
j�W�Y�\ ��� >��CZbj �MZ U Zbl G �]VelmVe_|\^V`u-Zb_ �	)�*�{ U >qV`p U Z�\^V�v x �CV � U �Cg G G Zb_C��jeW�YG\ ��Z U n U Veu
i�gXY W�uCuCZ]_C��prgBgX� U \(�CWf\"W�psgXYGY[g�>KVeY lyZ]�,�|\ >qW�_|\3\[g
Y[V U VeY ,XV���Wf\[VeY�gX_�v x �CV�prgBgX� U Z]_
\(�CV � U �Cg G G Zb_'��j�W�Y�\ �"j�W�_%prV�n U Veu%i�gXYPlyW���Zb_C��W�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_/>��CZbj �%Z U p2W U Veu
gX_�WMjegX�]�bV`j`\^Z]gX_�g�iqpsg�gX� U v x �CZ U Z U�U Zbl G �]k�uCgX_CV%p|k�i�V`\[j �CZb_C��W��]�P\(�CV U ZblmZb��WfY[Z]\<k
,�Wf�bnCV U i�gXYKW��]�C\(�CV~psg�gX� U � U g�YG\�\(�CV5,fW��bnCV U Z]_yu'V U j`Ve_Cu'Zb_C�og�Y[uCV`Y �BW�_Cua�]Z U \=\(�CV~\^g G �
� psg�gX� U v 7 gXYGu�� U ZblmZb�bW�Y[Z�\<k ,fW��bn'V U i�YGgXl \	�CV�jeg�_�\[Ve_|\ �9p2W U VeuyW G G YGg|W�j ��_CV`Veu%\^gHprV
jegX_ ,XV`YG\[Veu�Z]_�\[g U ZblmZb�bW�Y[Z�\<k ,�Wf�bnCV U �]Zb�fVo\(�Cg U Vyn U Veu@Zb_�\(�CV%Z�\^Vel �<pCW U V`u@W G G Y[gXW�j �
W U lyV`_�\[ZbgX_'Veu-V�WfY[�bZ]VeY`v
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6The Data
Access Tools

x �CV��bZ]pCY^W�YGZ�W�_ U V`Y ,�Zbj`Voj�Wf_:prVon U Veu¢i�gXY�Y[V`\[Y[Z]V@,�Zb_C�yZb_'i�g�Y[lyWf\^Z]gX_MW�psg�n'\�\(�'Vou2Wf\^W
>�W�YGV��Cg�n U VaW�_Cu@W U[U gBj`Z�Wf\[ZbgX_�YGnC�bV U v  2nCYG\	�CVeYGlygXYGV���Z�\�Z U�G g U[U ZbpC�]Vo\^g-\^Y�k¢gXn'\�\(�'V
psg�gX�aYGVej`gXlylmVe_'u2Wf\^Z]gX_ U v x �CV��bZ]pCY^W�YGZ�W�_ U V`Y ,�Zbj`V�Z U W-,�WfZb��WfpC�bV
\^g�\(�'V��]ZbpCY[W�Y[ZbW�_ U v
x �CV�prgXY[YGg?>KVeY U >
Zb�]�
n U V�\	�CV�YGVej`gXlylmVe_'u2Wf\^Z]gX_ U VeY ,�ZbjeV � >��CZbj � U �CgXnC�]u�prV�Zbl �
G �bV`lyV`_�\[Veu4Zb_@\(�CV ��nCpsg��bZb_'V U k U \^VelMv x �'V-Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U VeY ,�ZbjeV}lyW���V U Z]\
G g UGU Z]pC�bV�i�gXY�\(�'Vopsg�Y[Y[g�>KVeY U \^g U VeV�Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U Z]_ U Z]uCVz\	�CV ��nCpsg��bZb_'V U k U �
\^VelMv
7 V�>
Zb�]�w_Cg�>¤�Xg�\(�CYGgXnC�,�-\(�'V�i�g��b�bg�>
Z]_C�z\	�CY[V`V G W�YG\ Ue¥

� "�\�W�\^Z U \^Z]j U � \(�CV��bZ]pCY^WfY[Z�Wf_ U V`Y ,�Zbj`V �

� � UGU g�jeZ�W�\^Zbg�_ � nC�]V U � \(�CV��bZ]pCY^WfY[Z�Wf_ U VeY ,�Z]jeV �

� � V`jegXlmlmVe_Cu2W�\^Zbg�_ U ��\	�CVHY[V`jegXlmlmVe_Cu2W�\^Zbg�_ U V`Y ,�Zbj`V �

� ��� ��� � � ���
	L� 	:� � 	 � � 	
� �-� �

x �CV U \^Wf\^Z U \[Zbj U i�gXYH\	�CVau2W�\�W�Z U uCZI,�Zbu'Veu�Z]_|\^g}i�gXnCY��XY[gXn GCU � >��CZbj �@\(�CVmi�gX�b�]g?>
Z]_C�
i�gXnCY U V`j`\^Z]gX_ U Ve�bW�prgXY^Wf\[V�gX_�v x �CV��2Y U \ G W�Y�\~Y[Ve�XW�Y[u U V ��\^Y^Wfj`\^Z]_C� U \^Wf\^Z U \^Z]j U W�prgXn'\
\(�CV�u2Wf\^W'v

 % � �$,�� G Y[V U Ve_|\ U \(�CV�lyg U \ G g G nC��W�Y%prgBg�� U ��lmg U \yW�jt\^ZI,�V�uCW k U �~lmg U \ G g G n'��W�Y
W�n'\(�'gXY U W�_Cu-\	�CV�lyg U \~W�j`\[ZI,�VHpsgXYGY[g�>KVeY U v

J�D
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` EUl � bCiCbXl<iCg 	�`hb � lHJ�`

 3Zb�XnCYGV�#'v $ ¥ x �CV  �g U \��3g G n'��W�Y ��n'\(�'gXY U v

� M��
�����
� M � ��� ��� � ��� x �CZ U G W��XV U �Cg�> U \(�'V�lyg U \ G g G nC��W�Y3W�n'\	�CgXY U v "�VeV  PZ]�XnCYGV #'v $Xv
���� � � ��� x �CZ U�G W��XV U �'g?> U \(�CV�prgXY[YGg?>KVeY U \	�2Wf\"psg�Y[Y[g�>�\	�CV���W�YG�XV U \3_�nCl�psV`Y

g�i3psg�gX� U v

�� � � � x �'Z U5G W��XV U �Cg�> U >��'Zbj �Mpsg�gX� U W�Y[VHprgXYGY[g�>qV`uM\	�CV�lyg U \�v
�S� � � x �CZ UFG W��XV U �Cg�> U \	�CV $'&�u2W�k U >��CVeYGV�\(�CV���W�YG�XV U \q_�nCl�psV`Yqg�i�prg�gX� U

�2W-,XV�prVeVe_MprgXY[YGg?>KVeuwv
� � �3� T	���O� ����� x �CZ U9G W��XV U �'g?> U \(�CV�VeuCZ�\^Z]gX_ U \(�2W�\ �2W-,�VopsV`Ve_�prgXYGY[g�>qV`u

\(�CVHlmg U \�v
� � � �M� � � x �CZ U�G Wf�XV U �Cg�> U >��CZbj ��>KVeVe��u2W�k U \	�CV%psg�gX� U W�YGV�psV`Zb_C�-prgXY �

Y[g�>KVeu}\(�CV�lmg U \ev

!�
�
 ���$,�� U �Cg�> U Wf_�Z]_ ,XVeY U V ,�ZbV�> g�i
\	�CV x g G � $'& G W��XV U v � \%Z U Zbl G gXY�\�W�_|\��CVeYGV
\^gdlmVe_|\^Z]gX_�\	�2Wf\�\(�CV *qnC_Cu�� $'& U \�Wf\[Z U \[Zbj U W�YGV�p2W U Veu¢n G gX_�\(�CVzpsg�gX� U \	�2Wf\ �CW�,�V
psV`Ve_:psgXYGY[g�>KVeu�v x �CZ U Z U psV`j�W�n U V%g�i)\(�CV��]ZblmZ]\[Veu�WflygXn'_�\�g�iKu2Wf\�W >KV �2W-,XV%�Xg�\
i�Y[gXl �	)�*NW�_Cu}prVej�Wfn U VH\(�'VHu2Wf\�W >qW U p2W U VeuMgX_}�bg|Wf_ U v � _}gXYGuCVeY�\[g��XV`\
j`gXY[YGVejt\
U \�W�\^Z U \^Z]j U >qV�_CVeV`u�\[g �2W-,�V�W��]�q\(�CVMprgBgX��u2Wf\�W¢i�Y[g�l �	)�*I\	�CVeYGVep|k�Zb_Cj`�bnCu'Zb_C�
psg�gX� U \(�2W�\ �2W-,XVM_Cg�\%prVeVe_�prgXY[YGg?>KVeu�Wf\mW��]�	v "BVeV-\(�'V � G G Ve_CuCZ � ��i�gXY�lmgXY[V
Zb_'i�gXYGlaW�\^Zbg�_dW�prgXn'\�\	�CV�u2Wf\^W U W�l G �bV�i�YGgXl �	)(*�v
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 PZ]�XnCYGV�#'v � ¥ x �CV *qgXYGY[g�>qV`Y U *qgXYGY[g�>
Zb_'�%\	�CV "BlyW��b�]V U \ � nCl�psV`Y�g�i�*KgBgX� U v


 
K���
�����
� M � ��� ��� � ��� x �CZ U G Wf�XV U �Cg�> U >��CZbj ��W�n'\	�CgXY U W�Y[V��bVeW U \
prgXYGY[g�>qV`u�v
���� � � ��� x �CZ U G Wf�XV U �Cg�> U >��CZbj �MprgXY[YGg?>KVeY U psgXYGY[g�>�\(�CV��bVeW U \�_�n'lopsV`Y
g�i

psg�gX� U WokXVeW�Y
V`\^jfv�"BVeV  PZ]�XnCY[V #Bv � v

�� � � � x �CZ U G W��XV U �Cg�> U >��CZ]j ��prgBg�� U \(�'VaprgXY[YGg?>KVeY U prgXYGY[g�>£\(�'Va�bVeW U \

_�nCloprVeY�g�i"\^Z]lyV U v
�S� � � x �CZ U G W���V U �Cg�> U \	�CV $'&}u2W�k U >��CV`Y[V%\(�CV%�]V�W U \�_�n'lopsV`Y�g�i�prgBg�� U

�2W-,XV�psV`Ve_Mpsg�Y[Y[g�>KVeu�v
� � �3� T	���O� ����� x �CZ U G W��XV U �'g?> U \(�CVzVeuCZ�\^Zbg�_ U \(�2Wf\ �2W-,�VopsV`Ve_�prgXYGY[g�>qV`u

\(�CV��]V�W U \�v
� � � �M� � � x �CZ U�G Wf�XV U �Cg�> U >��CZbj ��>KVeVe��u2W�k U \	�CV%psg�gX� U W�YGV�psV`Zb_C�-prgXY �

Y[g�>KVeu}\(�CV��bVeW U \ev

x �CV 2 ���
�� �����(��� "�� G Wf�XV U)U �'g?>�\(�CV�_�nCloprVeY)g�is�bgXW�_ U gX_%V�Wfj �au2W�k � >KVeV`� ��lmgX_|\(���
W�_Cuak�V�W�Y`v x �'V�g�,XV`Y ,�ZbV�> G Wf�XV U W�� U g U �'g?>N\	�CV�_�nCloprVeYKg�i��bgXW�_ U G V`Y ) � ���]V@,XV`�	v
� \�Z U G g U[U Z]pC�bV�\^g%uCY[Z]�b�sn G W�_CuMuCg�>
_�gX_ ) � � _�nCloprVeY��]V@,XV`� � >
Z U Vfv

����g� � � � �F� � � �
�� � � \zZ U�G g U[U ZbpC�]V%\[g}uCY[Z]�b��uCg�>
_:\^g�W U G V`jeZ��CjmlmgX_|\(� � U W�k � W�_�n2W�YGk��PWf_Cu

U V`VM\	�CV-\^g�\^W���_�nCloprVeY�g�i��bg|Wf_ U \(�CWf\%lyg�_�\	��� U VeV� PZ]�XnCY[V #'v � v x �CV
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` EUl � bCiCbXl<iCg 	�`hb � lHJ�`

 PZb��nCY[V�#Bv � ¥ ��_ 6 ,�VeY ,�Z]V@>�gfi -�g|W�_}p|k  �g�_�\	� U v

\^g�\^W��'_�nCl�psV`Y�gfiw�]g|W�_ U�G VeYL>KVeV`��Zb_�\(�CV
j`nCY[YGVe_|\�lygX_|\	�yWf_Cu�\(�CV�\^gf\�W��
_�nCloprVeY�g�i��bgXW�_ U i�gXYKVeW�j �du2W�kmZb_%\(�'V�jen'Y[Y[V`_|\�lyg�_�\	�yjeW�_dprV U VeVe_ap�k
i�nCYG\	�CVeY�u'Y[Zb�]�bZ]_C�zu'g?>
_wv

� ��� � � � � � � x �CZ U g�,XV`Y ,�ZbV�>£lyW���V U Z]\ G g UGU Zbp'�bV�\[g U VeV�\(�'Vm_�nCl�psV`YHg�i
psg�Y[Y[g�>KVeY U�G V`Y.) � � gX_�\(�'Vo\^g G �]V@,XV`�	v � ) � � jeg�_ U Z U \ U gfi U V@,�VeY^Wf�
�bV�,XVe� U W�_CumZ]\=Z ULG g U[U Z]pC�bV�Z]_o\(�CV �+) � \^g�uCY[Z]�b�BuCg�>
_m\[g��]V@,�Ve� � �|V � G �bgXYGV
\(�CV U nCp��	\^g G Z]j U gX_¢\	�CZ U �]V@,XV`��� W�_'u�i�n'YG\(�'VeYHuCYGZb�b�"uCg�>
_�\^g}�bV�,XVe� � i�gXY
W��XZI,�Ve_ U nCp#�9\^g G Zbjfv � gXn}j�W�_ U V`VzWf_�V �CWfl G �]V�g�iPW ) � � g�,�VeY ,�Z]V@>�Z]_
 PZb��nCY[V�#Bv �Cv

x �CV �C_2W�� U \�Wf\[Z U \[Zbj U�U �Cg�> U \(�CVHi�gX�]�bg�>
Zb_'� ¥

�S� �K� � T � ��� �
� � �3� T	���O� ����� x �CZ U G Wf�XV U �Cg�> U \(�CV:W-,XV`Y^W���V:_�nCl�psV`YMgfi�V`uCZ]\[ZbgX_ U G V`Y

lyg�_�\	��� G VeY >KVeV`� �rW�_'u G VeY�u2W�k�v
���� � � ��� x �CZ UDG Wf�XV U �'g?> U \(�'V=_�n'lopsV`Y�g�iBpsgXYGY[g�>KVeY UDG VeY�lmgX_|\(� � G V`Y1>qV`Ve� �

W�_Cu G VeY
u2W�k � U VeV  PZb��nCY[V�#Bv *Bv
� � �g� � � � � �NM�� � � x �'Z U G Wf�XV�lyW���V U Z]\ G g UGU Z]pC�bVM\^g/Y[Vt\^YGZbV@,�V�Zb_Bi�gXY[lyWf\^Z]gX_

W�prgXn'\ �'g?>�lyW�_|ky\[Y^W�_ U W�jt\^Zbg�_ U Z]_-W-,XVeY[W��XV �CW�,�VHpsV`Ve_-YGVe�XZ U \^V`Y[V`u G V`Y
lyg�_�\	��� G VeY >KVeV`� �rW�_'u G VeY�u2W�k�v
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�Kc�� c _AD
` E l � bXiCbCl$iCg 	K`hb � l J ` K ����� � � � 	��
�����

 PZ]�XnCY[V #'v � ¥ ��_ 6 ,XVeY ,�ZbV@>�g�i - gXW�_}p�k ) � ��v

� � �g� � � � � �NM�� � � � ���U� � x �CZ U G Wf�XV U �Cg�> U Zb_'i�gXYGlaW�\^Zbg�_�W�psg�n'\3\	�CV�W-,XV`Y^W���V
\^Y[W�_ U Wfj`\^Z]gX_��]Ve_C�f\(�op|kojeW��bj`nC��W�\^Zb_'�~\	�CV�_�nCloprVeY�gfi�psg�gX� U�G VeYP_�nCl�psV`Y
g�i"\^Y^Wf_ U W�jt\^Z]gX_ U WokXVeW�Yev

7 V'�CW�,�VdlyW�uCVyW��X�XYGVe�|Wf\[V�\�W�pC�]V U Zb_:gXY[uCV`Yz\[g UHG VeV`u/n G \	�CVauCZ UHG �bW�kBZ]_C�Mg�i�\(�'V
U \�W�\^Z U \^Z]j U v x �'V�i�g��b�bg�>
Z]_C� >KVep G W��XV U lyW��fVHn U V�g�iPW��X�XYGVe�|Wf\[V�\�WfpC�bV Ue¥

� 6 ,XVeY ,�ZbV@>¤i�gXY�-�g|W�_ � W�k U
� 6 ,XVeY ,�ZbV@>¤i�gXY�-�g|W�_  �gX_|\	� U

� 6 ,XVeY ,�ZbV@>¤i�gXY�-�g|W�_ 7 VeVe� U

� 6 ,XVeY ,�ZbV@>¤i�gXY�-�g|W�_ � V�WfY

� 6 ,XVeY ,�ZbV@>¤i�gXY	) � � -�V@,XV`� $

� 6 ,XVeY ,�ZbV@>¤i�gXY	) � � -�V@,XV`� �

� 6 ,XVeY ,�ZbV@>¤i�gXY	) � � -�V@,XV`� �

x �CV U V`jegX_'u G W�Y�\�g�iq\(�CVy�bZbp'Y^W�YGZ�W�_ U VeY ,�Z]jeVau'Z UHG ��W�k U W UGU g�jeZbWf\^Z]gX_�Y[nC�]V U \(�2Wf\�\(�'V
U k U \[Vel �2W U �XVe_'VeY^W�\^Veu�pCW U V`umg�_o\(�CV�j`nCY[YGVe_|\=u2W�\�W�i�Y[g�l \	�CV�u2W�\�W >qW�Y[V �CgXn U V�� U V`V
\(�CV � G G V`_CuCZ � �zv - � ���
k�pCY[Z]u�Y[nC_ U g  yZ]_CVqZ]_ogXYGuCVeY�\[g�jegXl G n'\[Vq\(�'V
W U[U gBj`Z�Wf\[ZbgX_
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 PZb��nCY[V #'v * ¥ x �'V�� ,XVeY[W��XV � n'lopsV`Y�g�i,*qgXY[YGg�>qV`Y U v

Y[nC�]V U Wf_Cu U W-,XVo\	�CV�YGV U nC�]\ U Zb_�Wy\�W�p'�bV�v 7 �CVe_�\	�CVo�]ZbpCY[W�Y[ZbW�_}j �CgBg U V U \^g U VeVo\(�'V
W U[U gBj`Z�Wf\[ZbgX_oYGnC�bV U \(�'V~j`gXY[YGV U G gX_'uCZb_C��\�W�pC�]V�Z U � nCV`Y[Z]VeumW�_Cuo\	�CV�Y[V U nC��\ U W�YGV U �Cg�>
_
gX_M\	�CV<>KVep U Z]\[V�v
� \�Z U W�� U g G g U[U Z]pC�bVH\[gyuCZ UHG �bW�kMW U[U gBj`Z�Wf\[ZbgX_-YGnC�bV U n U Zb_C�yjegX_ U \^Y[W�Zb_|\ U W�_'u��XV`_CVeY[W�� �
Z ��W�\^Zbg�_ U v � U W�_MVt�'W�l G �bVH\(�'Vzn U VeY~j�W�_�j �Cg�g U VzW�_ ) � � �]V@,XV`� gXY~W "�\^Wf\^n U x k G V
Zb_}gXY[u'VeY�\^g%uCZ UHG �bW kdW U[U gBj`Z�Wf\[ZbgX_aY[nC�]V U >
Z]\	�CZb_}W�_ ) � � �bV�,XVe��g�Y
W�_ "�\�Wf\[n U x k G Vfv
��_yW�u ,fW�_Cj`VeumVeuCZ�\^Zbg�_og�ir\(�CV~W UGU g�jeZ�W�\^Zbg�_oY[nC�]V U jeW�_aWf� U gHprV
Y[nC_�\	�CY[gXn'�,��\(�CV >KVep
Zb_|\^V`YGi W�j`V�v x �CVaW�u ,fW�_Cj`Veu@VeuCZ�\^Zbg�_:lyW��fV U Z]\ G g U[U Z]pC�bVo\[g�j �'gBg U Vaprg�\(�@W�_ ) � �
W�_Cu!"�\�Wf\[n U x k G V�W�_'uM\[gmYGnC_-\(�CV�W UGU g�jeZbWf\^Z]gX_dY[n'�bVHlmZb_CZ]_C��W��]�XgXY[Z�\(�Cl g�_C�bZ]_CV�v
x �CV�Zb�]�bn U \^Y^W�\^Zbg�_�g�_� PZb�Xn'Y[V"#'v # U �Cg�> U W�_�Vt�'W�l G �]Vqg�irY[Vt\^YGZbV@,�VeumW UGU g�jeZ�W�\^Zbg�_zYGnC�bV U
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�3� � � � � � � �NM�� � MV�S� � � � � �3� 7 V U �CgXn'�bu �2_'u�g�n'\ �Cg�> \^Z]�,�|\^�]k:Z]_�\[Ve�XY[Wf\^V`u�\(�'V
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g�i3i�VeWf\^n'Y[V U W�_'u}\	�CV G Y[Z]jeV�i�gXY�Z�\�v
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U Z]\[V�v � _¢gXYGuCVeY�\[g-uCV@,�Ve�]g G W'�CVe� G�U k U \^Vel >qV�j`gXnC�bu�laW��fV�Wa\^V U \�g�i=\	�CV U k U \^V`l
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\(�CV�pCn U Z]_CV UGU n U VeY U >�Wf_�\q\^g �CW�,�V�Zb_%\(�'V �CV`� GaU k U \^V`l�W�_'udW�� U g �C_CuagXnB\ �Cg�>h\(�'V
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W�_Cu U \^gXYGV�\(�CV`l?Zb_�\	�CVou2W�\�W�p2W U V�Z]_�gXYGuCVeY~\^gyZbl G Y[g�,XV G VeYGi�g�Y[lyW�_CjeVfv 7 �CWf\ >KV
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- � � �
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\^gzjegX_ U \^Y[W�Zb_%\(�'V
U V�WfY[j ��g�_@prgXY[YGg�>qV`Y U \�Wf\[n U W�_Cu�\<k G Vfv  2nCY�\(�CV`Y[lmgXY[V � W U[U gBj`Z�Wf\[ZbgX_¢YGnC�bV U j�W�_:prV
lyZ]_CVeuMW�j`Y[g UGU ) � � U v

J�D
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x �CV�YGVejeg�lylmVe_CuCWf\^Z]gX_ U V`Y ,�Zbj`V�Z U W�Z]lyV`u�\^g�>�WfY[u U psgXYGY[g�>KVeY U W�_Cu G Y[g�uCnCj`V U �  -
u2Wf\�Wm\(�2Wf\�j�Wf_¢psVzn U V`u¢p�k �	)�*�{ U j`nCY[YGVe_|\ U k U \^V`l � ��nCprgX�bZ]_CV�v x �CV �  -4u2Wf\^W
jegX_|\�WfZb_ U Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_Mg�i=prgBg�� U p2W U Veu¢gX_�prg�gX� U >��CZ]j �¢W�Y[V U Z]lyZ]��W�Yq\[ga\(�'V
gX_CVa\	�CVdprgXY[YGg?>KVeY��2W UoU Ve�]Vej`\[Veu�v � jegX_|\^V`_|\ �<pCW U V`u�W G G Y[gXW�j � �2W U psV`Ve_/Zbl G �]V��
lyV`_�\[VeuMZb_MgXY[u'VeY�\^gmjeg�l G Ve_ U Wf\^VH\	�CV���W�j��dgfiPYGVejeg�lylmVe_CuCWf\^Z]gX_ U i�YGgXl \(�'V�Z�\^V`l �
p2W U V`u�W G G YGg|W�j �¢Wf_Cu�Zbl G YGg?,�Vz\	�CV � n2W��]Z]\<k}g�i=\	�CVoYGVejeg�lylmVe_CuCWf\^Z]gX_ U v x �CV���W�j��
g�i~Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U Zb_�\	�CV-Z]\[Vel �<p2W U Veu/W G G Y[gXW�j �/Z U u'nCV-\^g¢jeg��bu�� U \�WfYG\ G Y[gXp��
�bVel U v x �'V G VeY�i�gXY[lyW�_Cj`Vai�gXY�prg�\(�4Zbl G �]VelmVe_|\�Wf\[ZbgX_ U Z U W�� U g�,�VeY�k U Wf\[Z U i Wfj`\^g�YGk
W U V�W�j �:g�i)\(�'Vel g�_C�]k�\�W��fV%WdjegXn G �bV�g�i�lmZb_�n'\^V U \^g}prV�Vt�BVej`n'\^V`u@g  yZ]_CV�i�gXY $ &
lygX_|\	� U g�i3�bg|W�_-uCWf\�W'v x �CV�Wfj`\^nCW���Y[V`jegXlmlmVe_Cu2W�\^Zbg�_ U jeW�_-\(�CV`_�prVHuCgX_CV�gX_'�bZb_'V�v
cqgXl G W�Y[V`u�>
Z�\(�%\(�CV G Y[V�,�ZbgXn U Z]l G �]VelmVe_|\�W�\^Zbg�_og�iw\	�CV~Z]\^V`l �9p2W U VeumW G G YGg|W�j ��� >KV
�2W-,XV}W�j �CZ]V@,�Veu�W U Z]�X_CZ��Cj�W�_|\zZbl G Y[g�,XV`lyV`_|\ogX_/Z�\ U g  yZ]_CVaV �BVejenB\^Zbg�_�\^ZblmVyW U Z]\
G Y[V�,BZ]gXn U �]ka\[gBg�� � �CgXnCY U \^g%jegXl G �]V`\^V�\(�CV U WflyV�W�lmgXnC_|\
g�i3�bgXW�_-u2Wf\^W'v
x �CV�Y[V � n'ZbY[V`lyV`_|\ U�U \�Wf\[Veu¢Zb_ "BVejt\^Z]gX_ � v�#��2W U prVeV`_�i�nC���C�b�bV`u�V �BjeV G \Hi�Y[gXl?prVeZb_'�
W�pC�bV�\^g U k�_Cj �CY[g�_CZ �`V U V�Wfly�]V U[U �]k >
Z�\(��\	�CV U g�nCY[j`V U k U \[Vel+Wf_Cu G YGg?,�Z]uCZb_C�ygX_C�]Zb_CV
�CVe� G v x �'V U k�_Cj �'Y[gX_CZ���Wf\[ZbgX_ G YGgBj`V UGU Z U _'g�\ G g UGU Z]pC�bV%W U >KVaW�YGV%_Cg�\zW��b�]g�>qV`u:\[g
W�jej`V U[U \	�CV U g�nCY[j`V¢u2Wf\�W�u'ZbY[V`j`\[�]k�pCn'\ >
Z]�b�~Y[V`jeVeZ ,XV�\	�CVel Zb_ � W�\ �2�bV U Zb_ U \^VeW�u�v
7 V'�CW�,�V-pCnCZ]�]\zW * � U k U \^Vel¡\(�2Wf\�j�W�_�Y[nC_/gX_ �	)�*�{ U Vt�BZ U \^Z]_C� G �bWf\[i�g�Y[l U Wf_Cu
�2W�Y[u >�W�YGV�v ��_Cg�\(�'VeY�Y[V � nCZ]Y[V`lyV`_�\:>qW U \[g�n U V�g G Ve_ U g�nCY[j`V�W G G �bZbjeWf\^Z]gX_ U Z]_yg�Y[uCV`Y
\^g U W-,XV}�]ZbjeV`_ U V-j`g U \ U v x �'Z U �2W U prVeV`_�lmV`\�W U >qV}n U V x gXlmj�W�\%W U W
>qV`p�Wf_Cu
W G G �]Zbj�W�\^Zbg�_ U VeY ,XVeY`v  �n'YG\(�'VeY[lmgXYGV��3\	�CVdu2W�\�W >qW�YGV��CgXn U V-n U V U \(�'V �3g U \^�XYGV "�� -
� *j "sv�*qg�\(�oW G G �]Zbj�W�\^Zbg�_ U W�Y[V�g G V`_ U gXn'Y[jeVfv  PZ]_2W��b��k � \(�'V � W�_CZ U ���bW->4g�i G Y[Z ,�Wfj`k
G Y[g,�'ZbpCZ�\ U W�_|k:Zb_'i�g�Y[lyWf\^Z]gX_�\	�2Wf\zj�W�_@�bV�Wfu:\[g�W�_:Zbu'Ve_|\^Z �2j�Wf\[ZbgX_�g�i�W G WfYG\^Z]jenC�bW�Y
n U V`Yev � U >qVdg�_C�]k2�CW�,�VdW�j`jeV U[U \[g�\(�'VaprgXY[YGg?>KVeY � � �D>��CZbj �@Z U Ve_Cj`YGk G \[Veu��=Wf_Cu
_Cgag�\	�CVeY G V`Y U gX_2W�� Zb_Bi�gXY[lyWf\^Z]gX_�� >qVzpsV`�bZbV�,XV�\^g �2W-,XVon G �CgX�bu}\(�'V���W->�v x �CZ U �2W U
psV`Ve_%uCgX_CVqp�k U n G G Y[V U[U Z]_C�H\(�CV
W U[U g�jeZbWf\^Z]gX_�Y[nC�]V U i�YGgXl \	�CV�u2W�\�WHW�j`jeV UGU >qV`p%\[gBg����
>��CZbj ��W�Y[VHprVe�]g�>�W%jeV`YG\�WfZb_d\(�'Y[V U �CgX�]u�v
 �nB\^nCYGV >KgXY[� �2W U \[g�prV�uCg�_CV�Z]_ygXYGuCVeY)\^gz�XV`\qW�Zb_|\^V`�XY^Wf\[Veu * � U k U \^Vel \(�CWf\ �	)�*
j�W�_4n U V�v x �CV � x - G Y[g�jeV UGU V U �CW�,�V-\^g¢Vt��\[Y^W�jt\%u2Wf\�W¢uCZ]Y[V`j`\^��k�i�Y[gXl�\(�CV-g�Y[Zb��Z �
_2W�� U gXn'Y[jeVm\�W�p'�bV U v x �CVy�bZbp'Y^W�YGZ�W�_ U VeY ,BZ]jeV U �CgXn'�bu:psVyVt��\^V`_CuCVeu >
Z]\(�@�XY^W G �CZbjeW��
g?,�VeY ,BZ]V@> U gXY=Wf_�Vt�BZ U \^Zb_'� 6 - ����\[gBg�� U �CgXnC�]u�psV�Z]_|\^Ve��Y^Wf\[Veu�v 6 _C�bZ]_CV �CV`� G�U �CgXnC�]u
W�� U gmprV�W-,fW�Zb�bW�pC�bV�Zb_-gXYGuCVeY�\[gmVeW U VH\	�CV�nC_CuCV`Y U \^W�_CuCZ]_C�%g�i"\(�CVH�]ZbpCY[W�Y[ZbW�_ U VeY ,�Z]jeV�v
�	)�*IW�_Cu/g�\	�CVeY��]ZbpCY[W�Y[Z]V U�U VeV-p'Zb� G g U[U ZbpCZ]�bZ]\[ZbV U Z]_/n U Z]_C��\(�'V-Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_
U VeY ,�ZbjeV�W�_Cu-W U[U g�jeZbWf\^Z]gX_%Y[nC�]V
lyZ]_CZb_C�'v x �CV`Y[Vti�gXY[V ��\	�CV`k >KgXnC�buy�bZ]��V
\^g �CW�,�V�W�i�nC�b�
Zbl G �bV`lyV`_�\^Wf\^Z]gX_�g�i2\(�'V U k U \^VelMv � _�gXYGuCVeY"\^gHWfjejeg�l G �]Z U ��\	�CZ U \(�CV�uCWf\�W U �CgXnC�]uoprV
Vt��\^Y[W�j`\[Veu�uCZ]Y[V`j`\^��kdi�Y[g�l�\(�CV U gXnCYGjeV U k U \[Vel g�i�\(�'Vz�]ZbpCY[W�YGkaZb_|\^gm\(�CV�u2Wf\^W�>qW�Y[V �
�CgXn U V�v  2nCYG\	�CVeYGlyg�Y[V�\(�'V�YGVejeg�lylmVe_CuCWf\^Z]gX_ U VeY ,�ZbjeV~_CV`Veu U \^g�prV
Zbl G �bV`lyV`_|\^Veu%Z]_
\(�CV�>KVep U Z]\[V U VeY ,�ZbjeV�g�i"\(�'V��]ZbpCY[W�YGk�v
�	)�* >�W�_|\ U \[g}\[V U \�\	�CV��bZ]pCY^WfY[Z�Wf_ U V`Y ,�Zbj`V%p�k�uCgXZb_'�-uCZ�
sVeYGVe_|\zW�jej`V G \^W�_CjeV�\[V U \ U
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Zb_mgXY[uCV`Y=\^g�laWf��V U nCYGV�Z�\)lyV`V`\ U \	�CV
�bZbp'Y^W�YGZ�W�_ U {f_'VeVeu U v x �CV
i�nC�b�'Zbl G �bV`lyV`_�\^Wf\^Z]gX_
>
Zb�b�slaWf��VHZ]\ G g U[U Z]pC�bV�i�gXYq\(�'V�prgXYGY[g�>qV`Y U \[gmYGVej`VeZI,�V�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_ U i�Y[gXl \(�'V
��nCprgX�bZ]_CV U k U \[Vel¡W�_Cu�i�g�Y�\	�CVap'n U Z]_CV UGU n U V`Y U \^g �C_Cu�n U V`i�nC�KW U[U gBj`Z�Wf\[ZbgX_:Y[n'�bV U
W�_Cu U \�W�\^Z U \^Z]j U v
x gmjegX_'je�bn'uCV��2Z�\��bg�gX� U �bZ]��V.�	)�*�W�_Cu}g�\	�CVeY
�]ZbpCY[W�Y[Z]V U WfY[V<,XV`YGk-i W-,Xg�Y^W�pC�]V�i�gXY�\(�'V
U k U \[Vel?Vt��\^V`_ U Z]gX_-\(�2W�\ >qV �2W-,XV�uCV@,�Ve�]g G V`u�v
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ASample Data
x �CV@u'V@,XV`�bg G lyV`_�\}gfiz\	�CV * � U k U \^V`l i�gXY �	)�* >�W U pCW U V`u¤gX_�W�_NVt��\[Y^W�jt\^Zbg�_
g�i�u2Wf\�Wmi�Y[gXl?\(�CV�g G V`Y^Wf\[ZbgX_CW�� U gXnCYGjeV U k U \^V`lRWf\.�	)(*�v x �'V�Vt��\^Y[W�j`\[ZbgX_�jeW�n U Veu
U V@,�VeY[W��w�]ZblmZ]\�W�\^Zbg�_ U prVejeW�n U V�g�iw\	�CV��]ZblmZ]\[Veu%W�lmgXnC_|\�g�i�uCWf\�WzW�_CudWfjejeV U[U \[g�u2W�\�W'v
x �CV�Vt��\[Y^W�jt\^Zbg�_�gX_C��k4jegX_ U Z U \ U gfiH�bg|Wf_�u2W�\�W@i�YGgXl � W�_�n2W�Y�k�\[g 6 j`\[gXpsV`Y � & & � v
x �CVeYGVoW�YGV�W�\^g�\^W���g�i #���� � � $��bg|Wf_ U Zb_}\(�CV�Vt��\[Y^W�jt\^Zbg�_�W�_'u�Z�\�Z U gX_C�]kapsg�gX�d�]g|W�_ U
lyVeW�_CZb_'�:\	�2Wf\m�bg|Wf_ U g�iHW�Y�\^Z]je�bV U �qW�nCuCZ]g�c � U V`\[j�v �2W-,XV�psV`Ve_�Vt�Bje�]nCuCVeuwv x �CV
Wf\[\[Y[Zbp'n'\^V U \(�2Wf\~WfY[VHjeg�,�VeY[V`u�p|k-\(�'VHVt��\^Y[W�j`\[ZbgX_MW�YGVH�bZ U \^V`uMZ]_  PZb��nCY[V �zv $�v � _'i�gXY �
laWf\[ZbgX_}YGVe�|W�YGuCZb_'�%\	�CV��bg|Wf_�u2W�\�W�jeg�,XV`Y[V`u¢p�k-\	�CV�Vt��\^Y[W�j`\[ZbgX_MZ U �bZ U \[Veu}Zb_� PZb��nCY[V
��v � v �I\^Y[W�_ U Wfj`\^Z]gX_:jegXYGY[V U G g�_Cu U \[g��bgXW�_ U �XY[gXn G V`u�p|k@\	�CV U W�lmVyn U VeYzgX_�\(�'V
U W�lmV�u2W�kXv
x �CV��bZ]lyZ�\�Wf\[ZbgX_ U g�i=\(�'V U W�l G �]V�u2Wf\^WdW�YGVz\(�CWf\ >KV�gX_C��k���V`\�\	�CVoprgBg�� U \(�2W�\HW�YGV
psgXYGY[g�>KVeuoWf_Cu�\	�CV�psgXYGY[g�>KVeY U \	�2Wf\"psg�Y[Y[g�>�psg�gX� U v x �CZ U i W�jt\"laW��fV U Z]\ Z]l G g UGU Zbp'�bV
i�gXY�\(�CV�p'n U Z]_CV UGU n U VeY U \[gH�XV`\�W<,�ZbV�>�g�i�\	�CV
psg�gX� U \(�CWf\ �2W-,XV
_Cg�\)prVeV`_yprgXYGY[g�>qV`u
_CgXY�W ,�ZbV�>�g�i�\(�CVHprgXYGY[g�>qV`Y U >��'g �2W-,XVH_Cg�\�psgXYGY[g�>KVeuMW�_|kaprg�gX� U v x �CVH_�nCl�psV`Y
g�i�Wf\[\[Y[Zbp'n'\^V U W�YGVdW�� U g ,�VeYGk��bZ]lyZ�\^Veuwv � \ojegXnC�]u���Vfv �Cv � �2W-,XV-prVeV`_/Zb_|\^V`Y[V U \^Z]_C��\[g
�2W-,XV �2W�u}Wo�]g|W�_a\[ZblmV�Z]_-gXY[uCV`Yq\^go\[YGkyuCZ�
sVeYGVe_|\�\[Y^W�_ U W�j`\[ZbgX_auCV �2_'Z]\^Z]gX_ U W�_Cu U V`V
\(�CVMuCZ�
sVeYGVe_|\m_�nCloprVeY%g�i~\^Y^Wf_ U W�jt\^Z]gX_ U v � _�W�uCuCZ�\^Zbg�_��=Z]i���Vtk >qgXYGu U uCV U jeY[Z]pCZb_'�
\(�CV-prgBg�� U >KVeYGV-Zb_Cj`�bnCu'Veu�\(�'V � nCW��bZ�\<k@gfi~\	�CV-jeg�_�\[Ve_|\ �9p2W U Veu�Y[Vej`gXlmlyV`_Cu2Wf\[ZbgX_
jegXnC�]u�prVaZ]l G YGg�,XVeuwv x �'VaVt��\[Y^W�jt\^Zbg�_�W�� U g��]ZblmZ]\[Veu�\(�'VaZbl G �]VelmVe_|\�Wf\[ZbgX_�g�i�\(�'V
� x - U Zb_Cj`V�\(�CV�V �B\[Y^W�jt\^Z]gX_NjegXnC�]uh_Cg�\}prV�uCgX_CV¢i�Y[g�l \(�'V¢p2W U V�\�WfpC�bV U Zb_h\(�'V
g G V`Y^Wf\[ZbgX_CW�� U gXnCY[j`V U k U \[VelMv

i9KLK9`�g.- l � i c 	Ki , K<E ` -jik_Ui
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� ��� � � � 
 � � � M 
 � � � � ��� � � � 
 � � � ��� � � � � � �NM��
� . � #X� � � � c � � � � ��_�WfuClyZ]_CZ U \^Y[Wf\^Z ,XV U k U \^V`l _�nCloprVeY�jeg�_ U Z U \^Z]_C�

g�iPW � 6 c � � )  * � � W�_'u � x �  � " � �+) � � c � v
* .,$ � � � 6 c � � )  * � � ��i�gXYGVeZ]�X_-��Vtk}Y[V`i�V`Y[YGZb_C��\^g�\	�CV .,$ � \�W�p'�bV�v
c . � #X� � � � x �CV � � g�i"\(�CV�prgXY[YGg?>KVeY`v
� . � #��!- 6 � � � � � x � x �CV�u2W�\^V�g�i \(�CV��]g|W�_�v
� . � #�� � � x ) � � � � � � � x � x �CV�u2W�\^VH\(�CVHprg�gX�0>qW U Y[Vt\^nCYG_CVeu�v
 . � #X� � * 6 � � " x � x ) " x �CV U \�Wf\[n U g�i3\	�CV�psg�Y[Y[g�>KVeY`v
� . � #X� � * 6 � � x � � � x �CVH\<k G V�gfi3\	�CV�psgXYGY[g�>KVeYev
� . � #X� � � 6 � � � � � 7 � - � nCloprVeY�g�i3Y[V`_CV@>qW�� U v
� . � #X� � x �  � ��\[ZblmV U \^W�l G g�i�>��CVe_M\(�CZ U Y[g�> >qW U W�uCuCV`u�v
� . � &�� � x �  � " x � x ) " x �CV U \�Wf\[n U g�i3\	�CV�laW�\^VeYGZ�W�� v
� . � &�� 6 � � � � � � x � x �CV�u2W�\^V�g�i"jeYGV�Wf\[ZbgX_}g�i"\(�CV�V`uCZ]\[ZbgX_�v
- . � &��Oc�� - - � � 6 x �CV ) � � i�gXY�\	�CVHVeuCZ�\^Z]gX_�v
 .,$ � � �	) x � 6 � x �CV�W�nB\(�CgXY�gfi3\	�CV�psg�gX��v
� .,$ � � x � x - � x �CVH\[Z]\^�]V�g�i"\(�CVHprg�gX��v
6 .,$ � � � � � � 7 �CV`_M\	�CV�psg�gX� >�W U9G n'pC�bZ U �CV`u�v

 PZb�Xn'Y[V �zv $ ¥ ��\G\^YGZbpCn'\[V U i�Y[g�l � ��\^Y^Wfj`\^Z]gX_�v

� ��� � � � � � �NM�� � 
�T �v���
-�g|W�_ U # ��� � � $
x Y^W�_ U W�jt\^Zbg�_ U � ) � � � �
*qg�gX� U � � � & �S�
��n'\(�Cg�Y U �  � � ) �
*qg�Y[Y[g�>KVeY U  � � *  
*qg�Y[Y[g�>KVeY x k G V U *�$
*qg�Y[Y[g�>KVeY "�\^Wf\^n U $'&

 3Zb�XnCYGV ��v � ¥ x �CV � ��\^Y[W�j`\[ZbgX_ � Wf\^W�"BV`\ev
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BData Warehouse
x �CZ U W G G Ve_Cu'Z��%j`g?,�VeY U \(�CV
uCV �2_CZ�\^Zbg�_ U i�gXY=\�W�pC�]V U n U Veuyi�g�Y)\	�CV~uCZblmVe_ U ZbgX_�\^W�pC�bV U �
i W�j`\�\^W�pC�]V��BW�_Cud\(�'VHW��X�XYGVe�|W�\^V�\^W�pC�]V U v� �n'YG\(�'VeY[lmgXYGV���Zb_CuCZ]jeV U �2W-,XVHprVeV`_}jeY[VeWf\^V`u
gX_�W�\[\^YGZbpCnB\^V U n U V`u�i�gXY U Ve�bV`j`\[ZbgX_-Z]_}\	�CV��bZ]pCY^W�YGZ�W�_ U V`Y ,�Zbj`V�v
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