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F GIHKJMLNG1OQP�JRGTS�UDH S/V WDXYU0JML[Z5\ H'P:L]VNZ�W^X O�LNG`_%a�JbUcX�HdH ZQUce
HfWgZ>\IX8\IX/Uh_EJba GiU ejGIHlklHDm

n?LoXDXYp ZQU q r ZhH JbacX stLuHKJ JvS HKJbPheYw JbacX eCGIHKJMLNG1OQP�JRGTS�U
S/V x�LyS9x5X8LzJRG`X�H S/V Xb{>x:S%UcXYU0JRG|Z5\6eCGIH'klH^m

} GIH LoX�H'P:\~J�H Z�LoX GiU JbacX V�S9\ \�Sgr GiUh_ J�r S s�_9P:LoX�HD��JbacX
H'p Z>\ \ L[ZQUh_>X SYV ��Xl{^JML[Z>x/S9\`ZDJdX^e3� V�Z�WDXM�"S%U3� WDXYU0JML[Z5\
H'P/L]V�Z�WDX O�LNG`_9a0JbUhX0HdH GIH k8UgShr U ZcH ��n�LoX^XYp Z&U3��H �jZ
r � �

��� � �?�E���:� � ���|�&�   ¡ p Z�_ Z�LoW�HfX^Wc¢�£

¤ aEGIH a�ZcH _>XYUcX8L[Z^JdXDe W0S�UDHMG`e>X8L[Z5O>\IX ejGIHfWYPgHvHMGTS�U�m ¤ acX
x�LyS9O5\IX/p GIH Jba�ZDJ H�Z&p x5\IX0H UhXDX^e JvS O5X HKJfZDJRGIH¥JRG`WhZ5\ \¦w
W0S�p x>\IXbJdX Z&Uce n�LyXDXYp ZQU3��H H§ZQp x>\IX a�Z�e HfX8LNGTS�PDH HfXM�
\IX^WlJRGTS%U X'¨©X^WlJ�H^m
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¤ ahX HfXE\IX^WbJRGTS�U r ZcH ejGIHfWYPgHvHfXDe s�LuHKJ O
w » L�x q m

ª¬«®­�¯I°l¯&±½¼ £ ³ ¼ � £ µ�±�¶M²!¾ ¸ ¯
¿



¤ ahX HfXE\IX^WbJRGTS�U Xl¨©XDWbJ�H S9x5X8L[ZDJRGiUh_ ahXELoX Z�LoX>�

À n�SQL Z x8Z�LzJRG`W/P/\`Z�L \1P5p GiUgS5HMGÁJ�w ZQUce Z V�Z/GiU0J ���
r X _5XlJ Z \`Z�Lo_>X Â � O&P0J VÃSQL JbahX p S5HKJ x�Z�L¬J JbacX
S9OÅÄ½X^WbJ GIH V�Z/GiU0JdX8L Jba�ZQU H'k
w�m

À n�SQL JbahX H�ZQp X \1P>p GiUhS:HMGÁJÆw Z&Uce Z O�LNG`_%a�J � � r X
_>XbJ H'p Z5\ \ Â ZQUhe JbahX S9O"Ä"X^WlJ r G1\ \ÇZ>x5x5XhZ�L HKJfZ�LÈ�
\�GikÉX&m

Ê X r G1\ \6Ë%P�ZQU�JRGÌVÍw JbaYGIH O:XE\�Sgr m

ntG1LÎHKJ r X r G1\ \�W^S%UgHMG`e5XEL JbahX ÏÑÐbÏ�Ò Ó½Ô ��JdX�HKJ VÃSQL W^S%p �
x>\IXbJdXYUcX�HdH m

n�SQL JbaEGIH r X UcX^XDe JvS k8UgShr JbacX HfX8\IXDWbJRGTS�U W8LNGÁJdXM�
LNG|Z SYV JbahX H�Z&p x5\IX&m ¤ acX�HfX W0S�P/\Ie O:X V�S&L Xb{�ZQp x>\IX
Z>\ \�S6O"Ä"XDWbJ�H e:Shr U JvS Z W^XEL¬JfZ:GiU Z&Uc_9P:\`Z�L ejG|Z&p XbJdX8L
�ÕZDJ HÖS%p X GIHÖS6xQahSEJfZ>\�\IXl×cXE\|� SQL GiU0JdX^_6LÍZDJdX^e Z>x5x8Z�LoX/U�J
p Z�_9UYGÁJbPce5X&m

Ø



Ù P:x5x:S5HÖX Jba�ZDJ ZQU S9OÅÄ½X^WlJ a�ZhH Z ejGIH¥JfZQUcW^X Ú m ÛÑSgr
H'aEGÌVoJ GÁJ GiU ejGIHKJfZ&UcW^X P>U0JRG1\ \>GÁJ e6LyS6xcH S�P�J SYV�JbahX H�Z&p �
x>\IX e%PcX JvS JbacX W^S%p x5\IXlJdXYUcX�HdH \�Gip GÁJ ZQUhe WgZ>\ \ÜJbaEGIH
ejGIH¥JfZQUcW^X Ú Ò Ó¥Ô m

¤ ahX/U r X a�Zg×cX Ï ZhH JbacX ×hS9\1P5p X W^S&L�LoX�Hbx:S%UceCGiUc_
JvS Ú Z&Uce Ï Ò Ó½Ô ZhH JbacX ×hS9\1P5p X LoX8\`ZDJRGiUh_ JvS Ú Ò Ó¥Ô m

ÛÑSgr �5GiU WgZcHÖX SYVÝZ P>UEGÌV�S&L�p Hbx�Z�W^X eCGIHKJMLNG1OQP�JRGTS�U XhZ�W/a
S9OÅÄ½X^WbJ a�ZhH Z&U P5UYGÌV�S&L�p WYa�ZQUhWDX JvS O5X Z�WbJbP�Z5\ \¦w \�S��
WgZDJdX^e Jba/LyS�Ph_%agS�P0J JbahX ×cS6\1P>p X Ï Ò Ó½Ô m

ÞßU SYJbacX8Lzr SQLye:HD� JbahX x�LyS6x5XEL¬JÆw ÏàÐlÏ Ò Ó½Ô WhZ5\IW/P/\`ZDJdX^e
V�S&L9Z>\ \!S9O"Ä"X^WlJ�H GiU JbahX H�Z&p x5\IX H'agS�P:\Ie O5X ejGIHKJMLNG1O&P0JdX^e
P>UEGÌV�S&L�p \¦w SY×�X8L JbahX GiU�JdXELz×�Z5\ � JvS � m

ÛÑSEJdX Jba�Z^J ÏÑÐbÏ�Ò Ó¥Ô WgZQU PDH'P�Z5\ \¦w O5X WgZ>\IWYP:\`Z^JdXDe r GÁJba'�
S�P�J k8UgShr GiUc_ JbahX Z�WbJbP�Z5\CejGIHKJfZ&UcW^X&m

ÞßU x�L[Z�WlJRG`W^X JbahX JdX�HKJ GIH JvS WhZ5\IW/P/\`ZDJdX á]ÏÑÐbÏ�Ò Ó¥Ôbâ m n3S&L
Z W^S%p x5XlJdX H§ZQp x>\IX GÁJ GIH LoX^Ë%PEG1LoX^e Jba�Z^J

áÎÏàÐlÏ Ò Ó½Ô â � ����ãj�

¤ ahX XEL�LuSQL GiU áÎÏàÐlÏ Ò Ó½Ô â GIH � �D� ä � ¢ ±�å £ m ¤ aYGIH GIH HÖSÇ�
O5X^WhZ&PgHfX Z>\ \ U5P>p O5X8LuH O:XlJ�r X^X/U � ZQUhe � a�Zg×cX ZQU
Zg×cX8L[Z�_5X S/V � m ã ZQUhe Z eCGIHbx5X8LuHMGTS�U SYV æ �^� m

ç



Ù X8\IXDWbJRGTS�U ZQUce n?LoXDXYp ZQU��AH \`Z
r m

F GIH'UcXlw q HlPc_>_5X0H¥JdXDe Jba�Z^J n�LyXDXYp ZQU3��H \`Z
r GIH JbacX LoXM�
H'P/\~J SYV H�ZQp x>\IX HfXE\IX^WbJRGTS�U �ÕZQUhe UhSEJ S%U:\¦w SYV GiUcW0S�p �
x>\IXbJdXYUcX�HdHR�lm

ÞßU JbacX x�LyS6W^X�HdH ahX Z>\ÌHÖS Z�e>e�LoX�HdHfX^e JbahX XDË9PYGÌ×�Z>\IXYU0J
V�S&L X8\ \�G1xDJRG`WgZ>\9_QZ5\`ZD{/G`X0HD�ÝWgZ>\ \IX^e ntGIHla3��H \`Z
r m

¤ ahX Z&U�Z5\¦whHMGIH r ZcH \`ZDJdX8L Xb{DJdXYUce5XDe ZcH GiU JbacX V�S6\è�
\�Sgr GiUc_5éRm

» HvH'P>p X \1P>p GiUhS:HMGÁJÆw'�§\`ZMr �¥GiU \�GiUcXgZ�L P>UYGÁJ�HÉ�

ê ��Ú � � ê:ë Xl{5x ¡ ��Ú Ð
Â&� ±�å�ì
¤ aYGIH p XgZQUgH^�

í � � � Xl{5x:S%UcXYU0JRG|Z>\jeCGIH'k
í � î � Ú ±�åÆ¼ O&P:\I_5X S&L X8\ \�G1xDJRG`WgZ>\9_QZ>\`Z^{gw�m

Ê X JbacXYU a�Zg×cX V�S&L JbahX GiU�JdXD_�L[ZDJdX^e \1P>p GiUhS:HMGÁJÆw3�
ï�ðÃñÉð � òë �Eó Ú ê ��Ú �¥ô0Ú � � � í ��õ ó ê ë ÂE£
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Zjm F G|Z&p XbJdX8L HfX8\IX^WlJRGTS%U3m

Ù P:x5x:S5HÖX Jba�Z^J Z H�ZQp x>\IX GIH W0S�p x5\IXlJdX VÃSQL Z LÍZ�ejGiPDH
\`Z�Lo_>X8L Jba�ZQU � 	Áý Ò Z�LoW�HfX^W ZDJ ZQU GIHÖS9x&ahSYJdX S/V � 	Ìý Ò
p Z�_9UYGÁJbPce5X0H Z�LyW0HfX^W ¢�£ m n�SQL Z L[Z�ejGiPgH Ú ZQUce Z eCGIH½�
JfZQUhWDX ô JbahX ZQUh_%P:\`Z�LÑeCG|ZQp XlJdX8L GIH � � Ú ÐMô LÍZ�ejG|Z&UgH m

n�SQL W8\`Z�LßGÁJÆw r X UgShr e5S JbahX e5XELNGÌ×�ZDJRGTS%U S�U/\¦w V�S&L ZQU
Xb{>x:S%UcXYU0JRG|Z5\jejGIH'k/m

¤ ahX ejGIH'k a�ZcH ZQU Z>x5x8Z�LoXYU0J L[Z�ejGiPDH

Ú Ó ­M­ � Â \1U ê:ë
ê 	Áý Ò

Þ�U p Z�_9UYGÁJbPhe>X�H Z�LyW0HfX^W ¢�£ JbaEGIH GIH
Ú Ó ­M­ � �j� î \1U �g� Â � � 	Áý Ò ¡ � ë �

Ê GÁJba ï � �Eó ê:ë Â £ JbaEGIH O5X^W^S%p X0H

Ú Ó ­
­ � �j� î \1U �g�
æ �Eó

� ï
ê:ë�� ¢ ±�å £ � � 	Áý Ò ¡ � ë �

¤ aEGIH WgZQU O5X LoXlr LNGÁJ½JdXYU ZhH
Ú Ó ­
­ ó ê 	Ìý Ò

ï � �j� î \1U �g�
æ � �g� ¢ ��� £ µ�� �"!$# ¢ ��% ¸ � � 	Áý Ò ¡ � ë �

&



¤ ahX HfË9P�Z�LoX
�fLyS�SYJ JdX8L�p S�U JbahX \IX'VyJba�Z&Uce HMG`e5X GIH Z
kcGiUhe S/V s�e9PcW�G|Z>\�LÍZ�ejGiPDHD�QJba�Z^J F GIH'UhX'w Z&Uce ' aEG1\ \�G1x>xhH
r LßGÁJdX ZhH Ú ( m

¤ ahX WhZhHfX r GÁJba ) � î VÃSQL X8\ \�G1xDJRG`WgZ>\6_QZ5\`ZD{/G`X0H GIH
Ú Ó ­M­
Ú ( �

� �j� î \1U �D� � ¼
æ * õ �g� ¢ �+� £ µ�� �"!$# ¢ � % ¸ � � 	Ìý Ò ¡ � ë � ¼

ÞßU JbaEGIH s�_9P:LoX r X HfX^X JbacX O5X/a�Zg×YGTSQL S/V Ú Ó ­
­ ÐMÚ (
ZcH Z V½P5UcWbJRGTS�U S/V JbacX W^XYU0JML[Z5\àH'P:L]VNZ�W^X O�LNG`_%a�JbUcX�HdH
� ë V�S&L JbacX WgZcHfX S/V Z eCG|ZQp XlJdX8L HfX8\IXDWbJRGTS�U ZDJ ZQU
GIHÖS6xQahSEJdX SYV �/î �   �v�!p Z�_%UYGÁJbPhe>X�H Z�LyW0HfX^W ¢�£ m ,



¤ ahX Z5x>x8Z�LoXYU0J ejG|Z&p XlJdX8L&V�S&LjXb{>x:S%UcXYU0JRG|Z5\
ejGIHlklH �NV½P/\ \
\�GiUcXc� x5XgZQkbH Z^J Z W^X/U�JML[Z>\ H'P:LzV�Z�W^X O�LNG`_%a�JbUcX�HdH SYV
� � 	Ìý Ò ¡ � ë � � � m �D�?� �EVÃSQL�X8\ \�G1xDJRG`WgZ>\'_QZ5\`ZD{/G`X0H ��eQZcHlacX^e
\�GiUcXc� JbaYGIH S�WDWYP:LuH ZDJ � � 	Áý Ò ¡ � ë � � * m � * � m

ÛÑSgr r acXYU r X Xb{>x�LoX�HdH HlP:L]VNZ�W^X O�LNG`_9a0JbUhX0HdH � GiU
p Z�_9UYGÁJbPce5X0H Z�LoW�HfXDW ¢�£ Z&Uce eCGIHKJfZQUhWDX�H ��H'PcWYa ZcH ê ÐMï �
GiU x�Z�LÎHfXDW r X WhZ&U e5XELßGÌ×�X

ï
ê 	Áý Ò � �g� �+� ¼�µ-� �"!.# ¢0/ 1 ¾ ¸

¤ acXYU VÃSQL JbacX p ZD{/Gip P>p eCGIHKJfZQUhWDX VÃSQL Z _&Z>\`Z^{gw
JvS LyX/p Z:GiU GiU JbacX H�ZQp x5\IX ô GiU x8Z�LuHfX^W ZQUce ZQUc_9P:\`Z�L
L[Z�ejGiPgH \�Gip GÁJ � 	Ìý Ò GiU Z�LoW�HfX^W r X _5XlJ

ô þÕý32 ù � �j� î \1U �g�
æ �Eó

� 	Áý Ò ¡ � ë� 	Ìý Ò �g� ��� £ µ��4% ¢0/ 1 ¾ ¸ �

n�SQL JbacX _>XYUcX8L[Z>\3WhZhHfX JbacX LoX�H'P:\~J GIH

ô þÕý52 ù �
� ��� î \1U �D� � ì

ó � � í ��õ
� � 	Áý Ò ¡ � ë � ì� 	Áý Ò �D� �+� £ µ-��% ¢0/ 1 ¾ ¸
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¤ ahX p Z^{:Gip P5p S/V e S6W^WYP:LuH ZDJ

� ë87 Ò Ó½Ô � � 	Áý Ò ¡
í

��� � \1U �g�

Ojm ÞßU0JdX^_6LÍZDJdX^e p Z�_%UYGÁJbPhe>X HfX8\IXDWbJRGTS�U

ÛÑSgr JbacX H�Z&p x>\IX GIH HlP:x>x/S5HfX^e W0S�p x5\IXlJdX P/x JvS
Z \�Gip GÁJRGiUh_ GiU�JdXD_�L[ZDJdX^e Z5x>x�Z�LoXYU0J p Z�_%UEGÁJbPce>X 9 	Ìý Ò
r GÁJbaEGiU ZQU GIHÖS6xQagSYJdX � 	Áý Ò m

» HvH'P>p X Jba�ZDJ*JbahX Gip Z�_5X GIH S/×cXELyXl{5x:S5HÖXDe Z^J GIHÖS9x&ahSEJdX
� � JvS Z5\ \�Shr VÃSQL x&ahSYJvS>_6L[Z5xQaEG`W H'P:Lz×�XlwhH ZQUce e>Xls�UcX

: � ��� î \1U �g� � � � ¡ �6� � � ; � ��� î \1U �g� � � 	Ìý Ò ¡ �6� �

¤ ahX p Z^{:Gip P5p ejGIHKJfZ&UcW^X JbahX/U W0S�p X0H S�P�J ZcH
ô Ò Ó=< � � >@? þ X�¢0A ¡ ? ­ X�¢CBED ±�å £ �g� �+� £ µ-F �5!$# ¢0/ 1 ¾ ¸

r GÁJba

? þ � GIH £ ì

GIH �
: Gä õ � ? ­ � G H £ ì ¢ ±
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¤ aEGIH s�_9P:LoX O5X8\�Shr GIH VÃSQLÑZ \�Gip GÁJRGiUh_ GIHÖS9x&ahSEJdX SYV �/î
p Z�_9UYGÁJbPcX�H Z�LoW�HfX^W ¢j£ Z&Uce Z H�ZDJbP/L[ZDJRGTS%U GIHÖS9x&ahSYJdX SYV
�
L p Z�_9UYGÁJbPce5X0H Z�LoW�HfX^W ¢j£ m

» _&Z:GiU r X HfX^X p ZD{/Gip Z ZcH VÃSQL ejG|Z&p XlJdX8L HfX8\IXDWbJRGTS�U�m

ÛÑSEJdX Jba�ZDJ O:SEJba eCG|ZQp XlJdX8L Z&Uce p Z�_%UYGÁJbPhe>X HfX8\IXDWM�
JRGTS�U r S&L�k GiU VNZg×hSQL6S/VÝejGIH'kbH Z�LuS�P>Uhe n?LoX^X/p ZQU��AH H'P:LÈ�
V�Z�WDX O�LNG`_%a�JbUcX�HdH ZQUce XE\ \�G1x^JRG`WhZ5\�H�wgHKJdXYp H UcXgZ�L nÜGIH'a3��H
×�Z>\1PcX>m

¹ ¹



Ù S�p X Z�WlJbP�Z>\&×�Z>\1PhX0HD�

n�SQL 'ÇZ>\�S%p Z�L Ù kMw Ù P:L]×cXlwC�
� 	Ìý Ò M �/î   �Ép Z�_ Z�LoW0HÖXDW ¢�£
� � M �
L   �Ép Z�_ Z�LoW0HÖXDW ¢�£

F G|ZQp XlJdX8L HfXE\IX^WbJRGTS�U � ô ú x:XhZ&klH ZDJ0�N ��� m *   ��p Z�_ Z�LoW�HfX^W ¢�£ V�S&L í � �N �gã m �   ��p Z�_ Z�LoW�HfX^W ¢�£ V�S&L í � î

O Z�_%UYGÁJbPhe>X HfX8\IXDWbJRGTS�U � ô ú x5XhZ&klH ZDJ0�N � * m ã   ��p Z�_ Z�LoW�HfX^W ¢�£ V�S&L í � �N �D� m �   ��p Z�_ Z�LoW�HfX^W ¢�£ V�S&L í � î

P OcHÖXEL]×cX^eÝ�

í � � � ��� m � � � m �   ��p Z�_ Z�LyW0HfX^W ¢�£ �fn?LoX^X/p Z&U3��H
\`ZMr �

í � î � �0î m * � � m L   �Ép Z�_ Z�LoW0HÖXDW ¢�£ �fnÜGIH'a3��H \`ZMr �

¹Ãº



ÞßU ZQU^w WgZDJfZ>\�S>_%PhX XgZ�WYa _QZ5\`ZD{/G`X0H a�ZhH Z ×�Z>\1PhX V�S&L ô
Z�W^W0SQLoeCGiUc_ JvS JbahX HÖXE\IX^WlJRGTS%U W8LNGÁJdX8LNG|Zjm

Þ V O:SYJba eCG|ZQp XlJdX8L ZQUhe p Z�_9UYGÁJbPce5X HfX8\IXDWbJRGTS�U x5\`Zbw Z
LyS6\IX JbacX H'p Z5\ \IX0H S/V JbacX J�r S ×�Z>\1PcX�H GIH JbahX Z>x5x�LyS��
x�LNG|ZDJdX S�UhX&m

Ê X WhZ&U JbahX/U e>Xls�UhX JbahX ×YGIHMG1O/G1\�GÁJÆw ZcH JbahX ×�Z5\1PcX V�S&L
ô ú V�S&L XgZ�WYa _&Z>\`Z^{gw3� GiU ZQU P5U:O:G|ZhHfX^e H§ZQp x>\IX Z&Uce Z
P>UEGÌV�S&L�p ejGIH¥JMLNG1OQP�JRGTS�U Z ×�Z>\1PhX S/V ��� r G1\ \®S6W^W/P/L Z^J
Z VÅLoX^Ë%PhX/UhW'w Q ô ú m

¤ ahX X^Ë%P�ZDJRGTS�UDH VÃSQL JbahX ×YGIHMG1O:G1\�GÁJÆw WhZ&U S/V W^S%P:LuHfX
Z>\ÌHdS O5X PDHfXDe JvS W^S&L�LoX^WbJ W0S�p x>\IXbJdX H�ZQp x5\IX VÃSQLàJbacX
×hS9\1P>p X�H S/×cXEL r aEG`W/a _&Z>\`Z^{:G`X�H Z�LoX H�ZQp x>\IX^e ZcH Z
V½P5UcWbJRGTS�U S/V JbacX�G1L x�LyS6x5X8LzJRG`X0H GiU S&Loe>X8L JdX S6ODJfZ/GiU
Hbx�Z�W^X e5X/UDHMGÁJRG`X�H ZcH Z V"P>UhWlJRGTS%U S/V x8Z�L[ZQp XbJdXELÎHDm

¤ aEGIH WhZ&U O5X PgHfX^e JvS HKJbPheYw JbahX Ë9PcX�HKJRGTS�U SYV JbacX
S&LNG`_jGiU S/V n?LoX^X/p Z&U3��H \`Z
r Z&Uce r acXbJbacX8L GÁJ LyX0H'P/\~J�H
VÅLuS�p HfX8\IXDWbJRGTS�U X'¨©X^WlJ�H^m

» \ \IXYU R Ù a5P q r X8LoX JbacX s�LÎHKJ JvS HlPc_>_5X0H¥J Jba�ZDJ JbacX
HfX8\IXDWbJRGTS�U S�U/\¦w r S&L�klH ZDJ JbacX V�Z:GiU�J \IXl×�X8\�Z&Uce Jba�Z^J
JbacX8LoX GIH S%U:\¦w Z LoXhZ5\ P:x5x5X8L \�Gip GÁJ JvS JbahX WDXYU0JML[Z5\
H'P/L]V�Z�WDX O�LNG`_%a�JbUcX�HdHfX�HDm
ª¬«®­�¯I°l¯ £
£ · ³ ²!· ³ µ�±�¶!·b¶ ¸
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¤ aEGIH GIH W0S�U^stL�p XDe Obw e>X ShS�Uh_ q � r ahS Z5\ÌHÖS W0S�Ul�
s�L�p X^e Jba�ZDJ JbacX V�Z/GiU0J H'P/L]V�Z�WDX O�LNG`_9a0JbUcX�HdH eCGIH'klH Z�LoX
Z>\ \CSYV \`Z^JdX JÆw5x:XDéfm

ª «�¯ � «�¯cú�±Kú ³ ¼l¾ µ�±v¶M¶M² ¸
û �§Ó � T ù�ø�UÝø ÷ ý ð ³ «à¯ � «�¯&±K·
ú ³ ¾
¶ µ�±�¶ ´ · ¸
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¤ aEGIH GIH LoX8\`ZDJdX^e JvS JbacX V�Z�WlJ Jba�ZDJ \`ZDJdX JÆw5x:X _&Z>\`Z^{:G`X�H
_>XYUcX8L[Z5\ \¦w a�Zg×cX V�Z:GiU�JdXEL ejGIH'kbHDm

F ZDJfZ WhZ&U O5X W^S%p O:GiUcX^e GiU O/G~� ×�Z�LNG|Z^JdX eCGIHKJMLNG1OQP�JRGTS�U
V½P5UcWbJRGTS�UDH m

n?LyS�p Z r X�G`_9aYGiUc_ r GÁJba JbahX JvSEJfZ>\:\1P>p GiUhS:HMGÁJÆw GÁJ WgZQU
O5X X�HKJRGip ZDJdX^e Jba�ZDJ aYG`_9a H'P/L]V�Z�WDX O�LNG`_9a0JbUhX0HdH _QZ5\`ZD{��
G`X�H x�LyS6O8Z5O>\¦w x�LyS/×YG`e>X JbacX p Z"ÄÅSQLNGÁJ�w SYVtJbacX \1P>p GiUgS5H½�
GÁJÆw e>XYUgH!GÁJÆw GiU JbacX P>UEGÌ×�X8LuHfX>m

¹ ç



' ahSEJvS�p XbJMLNG`W X'×hS9\1P�JRGTS�U

nÝP>Uce&ZQp XYU0JfZ>\3ejGIHfWYPgHdH!GTS�U GIH O
w ¤ GiUgHb\IXlw q m

¤ ahX ÞßUYGÁJRG|Z5\VO ZcHdH nÝP>UcWbJRGTS�U ��ÞWO nÇ� GIH JbahX eCGIHKJMLNG1O&P'�
JRGTS�U S/×cXEL HKJdX8\ \`Z�L p ZhHdHfX�H e9P:LNGiUh_ HKJfZ�L VÃSQL�p Z^JRGTS�U3m

Þ J GIH e5XlJdX8L�p GiUcX^e GiU JbahX HÖS6\`Z�L UhX�G`_9a:O:S&L�ahSjS6e GiUhe>XM�
x5XYUce5X/U�JM\¦w VÃSQL \�Shr ZQUce aYG`_9a p ZcHdH HKJfZ�LuHD�

À ��Shr p ZcHvHfX0H �YX Z � X [à� VÕLyS�p _>XYUcX8L[Z>\EeCGIHKJMLNG~�
OQP�JRGTS�U SYV p ZcHdHÖX0H S/V S6\Ie>X8L HKJfZ�LuH GiU JbahX ejGIH'k/�
HMGiUhWDX JbacX�HfX Z�LyX Z>\ \CHKJRG1\ \Çx�LyX0HfXYU0J0m

À } G`_9a p ZcHdHÖX0H �YX \ � X [ � VÅLuS�p ejGIH¥JMLNG1OQP�JRGTS�U SYV
HKJdX8\ \`Z�L p ZhHdHfX�H GiU Z�WlJbP�Z>\9WE\1PDHKJdXELÎH ZQUhe ZhHdHÖS6W�G~�
ZDJRGTS%UgHDm

ÛÑS&L�p Z>\�GIH�Z^JRGTS�U GIH e5S%UcX H'PhW/a Jba�Z^J JbahX J�r S x�Z�L¬J�H
ÄÅS�GiU H'p S�SEJba:\¦w Z^J M � X [ � W^S%U0JRGiU>PEGÁJÆw W^S%UgHKJMLÍZ:GiU0J �lm

ªK] ÷ �=T ¯_^ ñ þ Ò ý$` ���a� þÅý$`½þ ¾ ³ £ ´ · µ�±�¶ ´b�
¸
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» U PgHÖX'V"P:\ \%ZQU�Z5\¦w^JRG`W VÃSQL�p SYV ÞcO n �d �YX � � e X f( X ¢ µ�± 1 f ¸ ô4X
VÃSQL X ( Z X Z X ghÑHlP�Z>\ \¦w X ( � �j� � X [ ZQUhe X g � ã>� X [ m

¤ ahX � Ù Z>\ x:XlJdX8L � V"P>UcWbJRGTS�Ug� a�ZcH e � �E�|�&ã m

}©X8LoX Z�LyX HÖS�p X V�S&L�p H SYV JbahX ÞcO n S/VyJdX/U PgHfX^eÝm

¹ &



  G~�Ép S6e5XE\ H¥JfZ�L V�S&L�p ZDJRGTS%U r ZhH x�LyS9x/S5HfX^e Obw �jZ�LÈ�
HÖS%U q m Þ J H�Z
whH Jba�ZDJ JbahX J�r S p S6e>X�H S/V H¥JfZ�L VÃSQL�p Z��
JRGTS�U SYV aYG`_9a'� ZQUce \�Sgr ��p ZhHdH HKJfZ�LuH Z�LoX GiUhe>X8x5X/Uhe>XYU0J
ZQUhe UhS&L�p Z>\�GIH§ZDJRGTS�U SYVtJbacX ÞWO n p PgHKJ O5X e5S%UcX HÖXEx��
Z�L[ZDJdX8\¦w�m

¤ ahX Ù JfZ�LÜn�SQL�p Z^JRGTS�U i ZDJdX/� Ù nji � GIH�JbahX JvSEJfZ>\Dp ZcHdH
GiU UhXlr \¦w V�S&L�p XDe HKJfZ�LÎH ZhH Z V½P5UcWbJRGTS�U SYV JRGip X>m

ÞßU JbacX HdS9\`Z�L UcX�G`_%a/O:SQLÆahS�S6e GÁJ a�ZhH O5X^X/U Z5x>x�LySh{/G~�
p ZDJdX8\¦w W^S%UgHKJfZ&U0J r GÁJba JRGip X>m

Þ J p Z
w ×�Z�Lzw O5XbJ�r XDXYU _&Z>\`Z^{:G`X�HD�&O&P0J GIH PgH'P�Z>\ \¦w JfZQkÉXYU
GiUce5XEx:X/Uhe>XYU0J S/V x:S5H!GÁJRGTS�U GiU Z _&Z>\`ZD{Dw�m

Ê GÁJba Z&U ÞWO n ZQUhe Z Ù nji GÁJ GIH x:S5HvHMG1O>\IX JvS WhZ5\IW/Pl�
\`ZDJdX JbahX \1P>p GiUgS5HMGÁJÆw ZQUce W0S9\�S&LuH SYV _&Z>\`Z^{:G`X�H ZhH Z
V½P5UcWbJRGTS�U S/V JRGip X>m

¤ aEGIH GIH e5S%UcX O
w s�LuHKJ WgZ>\IWYP:\`ZDJRGiUh_ JbahX x&ahSYJvS%p XlJMLNG`W
Xl×cS6\1P0JRGTS�U S/V Z HKJfZ�L*W8\1PgH¥JdXELuH Obw ZhHdH'P5p GiUh_ JbahX ÞWO n
ZQUhe p Z&kcGiUc_ PgHÖX SYV HKJdX8\ \`Z�L X'×hS9\1P�JRGTS�U JMLÍZ�WYklHDm
ª � ñ � ¯àö ñÉð ¯k��¯I«�¯��Q¯ £ ± ´�³ ¼ � ¶ µ�±�¶ ´ ² ¸
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ÞßU x�LßGiUcW�G1x>\IX JbaYGIH UhXDX^e:H JvS O:X e:S�UcX V�S&L ejGÌ¨©X8LoX/U�J
p XlJfZ5\jZ5OQP>UheQZ&UcW^X0HDm

¤ ahX0HÖX W8\1PgH¥JdXELuH WhZ&U JbahX/U O5X Z�e>e5XDe Z�W^W0SQLoeCGiUc_ JvS
JbacX Ù nji �ÕZ&Uce JbahX Xl×cS6\1P0JRGTS%U S/V p XbJfZ>\/Z>O&P>Uce&ZQUhWDX
r GÁJba JRGip X��lm

» U�Z>\¦w0JRG`WhZ5\®p S6e>X8\QV�S&L x&ahSYJvS%p XlJMLNG`W Xl×cS6\1P0JRGTS�U�m

Zjm Ù GiUc_6\IX OQP/LuHKJ0m

ntG1LÎHKJ \�S�S�k ZDJ JbahX O Z:GiU Ù XDË9PcXYUcW^X&� r X a�Zg×cX Z>x��
x�LySh{/Gip ZDJdX8\¦wC�

ï Q X li©S�Ph_%a ×�Z>\1PhX0H VÃSQL m Z�LoX î m L GiU h � î m ã GiU   ZQUce
î m � GiU n m

¤ ahX p Z/GiU'�ÅHÖXDË9PcXYUcW^X \�GÌV�X
��JRGip X GIHD�o � � � X ¢qp
Ê GÁJba X GiU X [ JbahX P5UYGÁJ S/V©JRGip X GIH M �g� ± � w'XhZ�LuH m

» _5S�S6e ×�Z5\1PcX V�S&L r GIH � m
¹b6



» HvH'P>p X Jba�Z^J HKJfZ�LuH V�S&L�p XDe Z5\ \ÝZDJ o � � Z&Uce Jba�Z^J
JbacX JvSEJfZ>\Ýp ZhHdH GIH s � m ¤ acXYU

ï � � � o � � / t/ u s � X l d �YX �¥ô4X
� em ¡ e X f( s � X l ¢ fð v

r acX8LoX X ð � o ±vå p
ÛÑSgr \�S�S�k ZDJ JbahX _jG|Z&U0J�HDm » HdH'P>p X Z5\ \C_jG|Z&U0J�H a�ZD×�X
Z \1P>p GiUgS5HMGÁJÆw ïxw Z&Uce Z�LoX GiU Jba�ZDJ HKJfZ�_>X V�S&L Z JRGip Xo w mi XgZcHÖS%U�Z>O5\IX ×�Z>\1PhX0H VÃSQL ï w Z�LyX �>ã GiU h � �>� GiU  
ZQUhe L5� ï [ GiU n ZQUhe � m �:� VÃSQL o w m

¤ ahX U>P>p O5X8L SYV _CG|ZQU�J�H ZDJ JRGip X o GIH JbacXYUy w�� o � � s � d �YX ð½�{zzzzz
ô4X

ô o � � zzzzz � H � t o w� s � er X f( X ph¢ fð o w
ºYJ



ÛÑSgr r X WhZ&U e5XELßGÌ×�X JbacX Ù GiUh_6\IX   P:LuHKJ \1P5p GiUhS5H!GÁJÆw
ZDJ JRGip X o �

ï �}| � o � � ï � � � o �_~ y w � o �Kï w
hÑHMGiUh_ ��[ � ã m îQ� � � [ � ã m �>ã ZQUhe Ï�[ � î m �&� �
ZQUhe X ( � ��� � X [ � JbahX V�S6\ \�Shr GiUc_ JfZ>O>\IX WhZ&U O5X
WgZ>\IWYP:\`ZDJdX^eÝmo ��� ¡ � � ��� ¡ Ï � �YX Ð
ïÑ� |

� m �?� � � m �:î � m �D� � m �gã
� m �5� � � m �>� � m î�ã � m � *
� m � � m � * � m �/î � m �D�
� m � � m � * � m ��L � m ��L
� � m ã>� � m L>� � m L>ã
� � m �>� � m L>� �0î m L

Ojm P Uc_5SjGiUc_ H¥JfZ�L V�S&L�p ZDJRGTS�U�m

Ê LNGÁJdX JbacX Ù nki ZcH s � o � m ¤ acXYU

ï � o � � �� s � o ¡ o�� �Kï �q| � o�� �¥ô o��
ºv¹



n�SQL J�r S Xb{DJMLoXYp X WhZhHfX�H r X _>XbJ ZDJ o � � �O S6e5XE\ ��ht�   � �   �Yn � �YX Ð
ïÑ� |Ù GiUc_�\IX O&P:LuHKJ � m ã>� � m L>� � m �� S�UgH¥JfZQU0J Ù nji � � m �&ã � m �:î � m �

¤ aEGIH Hbx8Z&UgH JbacX L[Z&Uc_>X S/V JbacX S9OcHÖXEL]×cX^e J�r S8�½W0S9\�S&L
ejG|Z�_6L[Z&p r GÁJba JbacX HMGiUh_6\IX OQP/LuHKJ W^S&L�LoX�Hbx:S%UceCGiUc_ JvS
X8\ \�G1xDJRG`WgZ>\%ZQUce Ù � _QZ5\`ZD{/G`X0H ZQUce JbahX W^S%UgHKJfZ&U0J Ù nki
V�S&L Ù W Z&Uce \`ZDJdX8L JÆw:x5X�HDm

ÛÑSgr \IXbJ PgH \�S�S�k ZDJ HÖS�p X p SQLoX e5XlJfZ/G1\IXDe HKJbPceCG`X0H^m

Ù XgZ�L�\IX>� Ù Z�Lo_5X/U�J R   Z�_%U>PgS9\�S q s�Uce JbacX V�S6\ \�Shr GiUc_
\1P>p GiUEGIHKJRG`X0H Z&Uce W^S6\�SQLÎH V�S&L Z U5P>p O5X8L SYV H
\�S9x5X�H SYV
JbacX ÞcO n m

ª¬«®­�¯I°l¯&±�·
¶ ³ ¼ £ · µ�±�¶!·Mú ¸
º º



hÑHMGiUh_ JbaEGIH JbacXlw _>XbJ Z x�LoX^ejG`WbJdXDe J�r S8�½W0S9\�S&L ejG|Z��
_6LÍZQp r GÁJba JbacX Ù Z>\ x5XbJdXEL ÞcO n ZhH GiU JbahX V�S6\ \�Shr GiUc_
s�_9P:LoX>m }©X8LoX U>P>p O5X8LuH e H'ahSgr JbacX \�S6WgZDJRGTS�U SYV
p S6e>X8\ÌH S/V Z�_>X�H �D� f w�XgZ�LuH S9\Ie�� r GÁJba x�LNGip X�H V�S&L
Ù   p S6e5XE\ÌH ZQUce P>U/x�LßGip X^e VÃSQL W^S%UgHKJfZ&U0J Ù n m » \ \
UhS&L�p Z>\ _QZ5\`ZD{/G`X0H \�G`X JvS JbacX LNG`_%a�J S/V JbahX e5SEJ½JdXDe
\�GiUcX>m

º ¿



Ù XgZ�L�\IX ��� ����� W0S�UcW8\1Pce5X Jba�ZDJ JbacX p S6e5XE\ÌH Z&Uce S9O��
HfX8L]×�ZDJRGTS�UDH Z�LoX W^S%UgHMGIH¥JdX/U�J r GÁJba3�

À » \ \�_&Z>\`ZD{/G`X�H M �g� ± � w'XgZ�LÎH S9\Ie m

À ÞWO n Xl×�X8L]w0r ahXELoX HMGip G1\`Z�L JvS \�S6WgZ>\>ÞWO n m

À O XgZQU Ù nji Zg×cXEL[Z�_>X^e S/×cXEL H'P4� W�G`X/U�JM\¦w \`Z�Lo_>X
Z�LoXhZC�AH ZQUhe \�S�Uc_ JRGip X0H _>XYUcX8L[Z5\ \¦w e5XDW8\�GiUcX�H r GÁJba
JRGip X m

À F XDWgZbw JRGip X�H ×�Z�L]w Z&p S%Uc_ \`ZDJdXM��JÆw:x5X _QZ5\`ZD{/G`X0H �
HÖS%p X H'agShr OQP/LuHKJ�HD��HdS�p X H'ahSgr P5UYGÌV�S&L�p Ù nji m

�jZ�LuHdS�U R ¤ GiUDHb\IX'w q Z�e>e��

À ' LoX^W�GIHÖX VÃSQLÆp S/V Ù nji GIH UgSYJ Gip x/SQLzJfZ&U0J m Þ�p �
x:S&LzJfZQU�J GIH S%U:\¦w Ù nki SY×�X8L�JbacX \`ZcHKJ M �g� ´ w'XgZ�LÎH
JvS p XgZQU Ù nki S/×cXEL JbacX \�GÌV�X S/V JbacX _&Z>\`Z^{gw�m

À � ¨©X^WlJ�H S/V eCGÌ¨ X8LoXYU0J Z�_>X�HD� p XbJfZ>\ \�G`W�GÁJRG`X�H ZQUce
P:x5x5X8L HKJdX8\ \`Z�L p ZhHdHfX�H Z�LoX H'p Z>\ \ m

ª¬«®­�¯I°l¯ £ ±�¶ ³ ¼'² µ�±�¶!· ´b¸
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À ÞßU�JdXELÍZ�WbJRGiUc_ _&Z>\`ZD{/G`X�H HlahSgr p S&LoX HfWhZ^J½JdXEL9GiU J�r S8�
W0S9\�S&L ejG|Z�_6L[Z&p m ¤ aEGIH WhZ&U O5X Xl{5x>\`Z/GiUcX^e r GÁJba
OQP/LuHKJ�H S/V ã�� �NVÅLÍZ�WbJRGTS�U S/V p ZcHdH JvS JvSYJfZ5\YHKJdX8\è�
\`Z�L p ZcHvH Z^J JRGip X SYV OQP/LuHKJ0� í � ��� �>ã � ZQUce
e%P/L[ZDJRGTS%U � M � � �D� · w'XgZ�LuH^m

º ç



� XYU>UEG`W/P�J½J q Z�e5e:H JbacX GiU0JdX^_6L[Z^JdXDe } l � P�{�X�H �¥GiU
JbacX VÃSQL�p SYV ZQU X^Ë%PYGÌ×�Z>\IXYU0J r G`eEJba é �l�àx�LyS/×YG`ejGiUh_ GiUl�
e>X8x5XYUce5X/U�J GiU^VÃSQL�p Z^JRGTS�U S%U LoX^WDXYU0J V�S&L�p ZDJRGTS%U SYV
acXgZg×^w HKJfZ�LuHDm

} GIH p S:HKJ Gip x:S&LzJfZQU�J LoX�H'P:\~J�H Z�LoX JbahX VÃS9\ \�Sgr GiUh_Ý�

ª¬«®­�¯I°l¯ £ · £ ³ ¾É¼ µ�±�¶ ´ ú ¸
û���� ÷ ý �§Ó 	 ù � ð � ý.T ð � ýÿþ ð �Öù � Ó�� ù 	 ù � < ðY� ý
� ðßù�ø ��Ó 	5ý�� ðY�Öù ` ñ �¢¡ð ý
� ÷M÷ Ò ðY� Ó ð ` ñbø ø ù þ ­ ñ �=TÉþ ðÃñ Ó þ Ò ÷ ` � £Y÷ Ô Ó þ ð �Öù 	Áý
� ù
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À Ù \�S9x:X S/VàP:x5x5X8LQÞcO n LyS%Pc_9a:\¦w ZcH Ù Z5\ x5XlJdX8LQV½P5UcWM�
JRGTS�U�m

º &



À ¤ Z5\`ZD{/G`X0H a�ZD×�X H§ZQp X P:x5x5X8L p ZcHvH \�Gip GÁJ GiU ÞWO n
� M ã>� X [ �lm

º
,



F X ShS%Uc_ q e5XELßGÌ×�X�H p S6e>X8\ÌH JvS HKJbPceEw JbahX W0S9\�S&L©_6L[Z��
ejG`XYU0J�H GiU ejGIHlklH Z&Uce ZQp S�Uh_ eCGÌ¨ X8LoXYU0J eCGIH'klH^m

À F PgHKJ LyXDe5e>XYUYGiUc_ x>\`Z
whH Z p GiUhS&L LyS6\IX&m

À P P0JdX8L x8Z�LzJ�H a�Zg×cX \�Sgr X8L�Zg×cXELÍZ�_>X Z�_5X0H Z&Uce Z�LoX
p SQLyX p XbJfZ>\�x/S�SQL Jba�Z&U GiU5UcX8L x8Z�LzJ�H S/V eCGIH'klH^m

À �jZDJdX JÆw:x5X _QZ5\`ZD{/G`X0H �¦¥ § � � a�Zg×cX \�Shr XEL©p XlJfZ5\è�
\�G`W�GÁJdX0H ZQUhe wlS%P>Uc_5XEL Zg×cXELÍZ�_>X Z�_>X�HDm

ª¬«�¯ � «�¯cú�±Kú ³ úM·
· µ�±�¶M¶M² ¸
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Ù nji ZQUhe Ù WYa>p G`eEJ \`ZMr m

Ù WYa>p G`eEJÖq x�LyS9x/S5HfX^e Jba�ZDJ JbacX H¥JfZ�L V�S&L�p ZDJRGTS%U LÍZDJdX
LoX8\`ZDJdX�H JvS JbacX _&ZcH e5X/UDHMGÁJÆw ZcH

Ù nji Q ¨D£P VoJdXYU JbaYGIH r ZcH Gip p XDeCG|ZDJdX8\¦w JML[Z&UgHb\`Z^JdXDe GiU �ÆS9O��
HfX8L]×�Z>O>\IXc� H'P/L]V�Z�WDX x�LyS9x:XELzJRG`X�HDm

¤ ahX \`ZDJdX�HKJ LoX�H'P:\~J é _jGÌ×cX0H©_ª�«Y¬ H µ £ � ¾®­ ��� · ¸°¯ ±²±a³ � ©{´¶µ�·
± / ¸ ­ ` ±8¹ �»º½¼ ³K¾À¿ ¼ÁºÃÂ / ¸ �½ù Ó ø ± ºcÄ ­ ` ±²¹

ª «®­�¯I°l¯&± £ ¶ ³ £ ¼'ú µ�±�¶!¾
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'?S6xQP:\`Z^JRGTS�U HKw&U�JbacX�HMGIHDm

»ÑJ½JdX/p xDJ JvS sjJ JbacX GiU�JdXELÆp X^ejG|Z^JdX LoX�HÖS6\1P0JRGTS�U Hbx5X^WM�
JML[Z r GÁJba JbagS5HfX SYV S6OcHfX8L]×cXDe HKJfZ�LuHDm   X�HKJ p XbJbahS6e
UhSgr GIH O
w sjJ½JRGiUc_ GiU0JdX^_6L[Z^JdXDe Hbx5X^WlJML[Z SYV _>XYUcX8L[Z��
JRGTS�UDH S/V x8Z�LzJRG`WYP:\`Z�L Z�_5X ZQUce p XlJfZ5\ \�G`W�GÁJ�w q m

¤ ahX HKJdXExhH Z�LoX JbacX VÃS9\ \�Sgr GiUc_�m¬�

À O XgZcH'P/LoX Hbx:XDWbJML[Z SYVàHKJfZ�LÎH SYV*×�Z�LNGTS%PgH Z�_>X�H ZQUce
p XlJfZ5\ \�G`W�GÁJ�w�m

À Ù w>U0JbacX�HMGÈÇ0X GiU0JdX^_6LÍZDJdX^e Hbx5X^WbJML[Z S/Và_5X/UhXELÍZDJRGTS�UDH
VÅLuS�p Z HfXlJ S/V GIHÖS6WYa:LyS%UcX�HDm

À ntGÁJ PDHMGiUc_ \IXgZcHKJÅ�ÅHÖË%P�Z�LoX�H JdXDWYa>UEG`Ë%PhX0H JvS _&Z>\`Z^{gw
Hbx5X^WbJML[Zjm

ª ] ñbø&ù Ô�Ó!Ò ­ 	 ù � ý.` Ä 	 ù þ «®­�¯I°'¯ £ ¶M² ³ úÉ¼ � µ�±�¶ ´ ¾ ¸¢� «®­�¯I°'¯È� ÷ ­M­ 	 ¯
¾
¶ ³ ú
ú µ�±v¶ ´ ¾ ¸ ñbø � ý$` Ä 	 ù þ � ��Ó � T ù�øÉU�ø ÷ ý ð «�¯ � «à¯È� ÷ ­M­ 	 ³´ ¼ ³ ¼ £ ± µ�±�¶M¶ �
¸ Ó �=T ¶h± ³ ± µ�±�¶M¶c± ¸

¿v¹



}©X8LoX GIH Z HfXbJ S/V GIHÖS�W/a/LyS�UhX0H PgHÖXDe O
w ' G`WYk�\IX�H R
×�ZQU e>X8L � LÆPYGÁJ0m

¿ º



¤ ahX0HÖX Z�LoX HKw&U�JbacX�HMGÈÇ0X^e Hbx5X^WlJML[Z S/V Z p XlJfZ5\ x:S�S&L
W8\1PgHKJdX8L Z^J Jba:LyXDX Z�_5X0H^m
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¤ ahX0HÖX Z�LoX H�w>U0JbahX0H!GÈÇ0XDe Hbx:XDWbJML[Z SYV Z p XbJfZ>\ LNG`WYa
W8\1PgHKJdX8L Z^J Jba:LyXDX Z�_5X0H^m
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¤ aEGIH Z Z&U Xl{�ZQp x5\IX S/V Z Hbx:XDWbJML�P>p S/V Z&U XE\ \�G1x^JRG`WhZ5\
_QZ5\`ZD{Dw sjJ½JdXDe O
w Z HfXbJ SYV H¥JdXE\ \`Z�L Hbx5X^WbJML[Zjm
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