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QfbWM�M?�NVEaX�"ghQXVNTDJrUhQXa�Kp�"OhM?cd�"a
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e�K;ghUhMPJrgke[MPTGg�VEc�gkZWM�c�JEafaSJEm?QXM?O8e$JLK$ZWMPaf`_QfT�gkZWQfO]UhMPYNJEUhbxw

� � ���   ��� � � ����� � 
��v�'� ���� ��

£¡M?g��WO�sWUhORg�m?VNTWORQXbWM?U���ZDJrg�euJE�EM?O�J�YEV�V
b'JEURYN�We[MPTGgLw�§�ZDJEURaXMPO�yzJEe«\WafQXTxn^QXT'ZWQfO�� �32#24�*5& 6$87
� á�J��3M�� n�aSJr�WTWmiZWM?b JET�QfT��D�WM?TGgkQSJrazJjghgiJrmi��VNT�gkZ"M­OlgiJETWbWJEUhb JraXM?ghZWQXm�m?VNTWmPM?`"gkQfVNT�Vrc�J~YNV
V
b
JEURYN�We[MPTGg|JEO|J�ORVN�WTWb�JEURYN�We[MPTGg � VETWM;��QfghZ�VNTWafK gkUR�WM;`WURMPe[QXORMPO|JETWb#�rJEafQXb#QfT"cdMPURMPTWm?MPO?w
¬]ZWM'sDURORg�VN\� RM?m?ghQXVNTxnzJETWb J#gkM?aXafQXTWY~VNTWMEnzQXO$ghZDJrg�OR�WmiZ J�m?UhQfghMPURQXVNT�euJLK�\�MªJEmPm?QXbWM?TGgiJEafafK
cd�Wa�sDaXafMPbxn)VN�WU�`WUhM?euQfOhM?O8e$JLK[\�M�gkUR�WM�Mv�NMPT�gkZ"VN�WYNZ$��M�ZDJL�EM�TWV�YNV
V�buUhMLJrOhVNT;ghV«\^M?aXQfM?�NM�gkZDJjg
gkZ"M?K�JEURMEw¦{�T�Oh�WmiZtJ�mLJEORMEnW��M¢��VN�WafbWT+� g]�8JETGg�gkV[JEm?mPM?`"g�gkZDJrg]ghZWM¢JEUhYE�WeuM?TGg]�8JEO�YNV
V
b N gkZ"M
mPVETWmPM?`"g¢VEc8JrT �*585& �*$&"!�6�32#2#"�YEV�V
bªJEUhYE�WeuM?TGg¢JE`W`�MLJEURO�ghV�\^M�M?eu`"g�KEw�¬]ZWM|YNV
V�bWT"MPOhO�Vrc�VN�"U
JEURYN�We[MPTGgkO]QfO]JET�JEmiZWQfM?�EMPe[MPTGg�gkZDJrg���M¢JEURM�UhMPOR`^VETWOhQf\WaXM�cdVEUPnWJrTWb�OhV|QfcÈVN�"U]`WUhM?euQfOhMPO�QXT;c�JEmvg
TWM?MPb#gkV­\^M[gkUR�WMEn ghZDJrg¢gkUh��gkZ#e«�"ORg«\�M$ORVNe[M?gkZ"QXTWY_��M;mPJET�JEm?mPVN�"T)g�cdVNUPn=UkJrghZWMPU¢gkZDJETpaX�Wmi�
QXTGghVWw

¤��WmiZ«m?VNTWOhQfbWMPUhJrgkQfVNTWO�aXMPJEb R)�WQ�gkM�TDJrgk�"UkJEafafK�ghV�JET	MP`WQfORghMPe[QXm1mPUhQ�gkM?UhQXVET�cdVEU=YNV
V
b�JEURYN�We[MPTGg�E
JETªJEURYN�We[MPTGg�QfO�YNV
V�b$ R�WORg�QfT'mLJEORM�QfghO�`WURMPe[QXOhM?O�JEURM&%�"%�'	w";gkV�\�M�gkUR�WM�JET"b'QfgkO�QXT"cdM?UhMPTGghQSJEa
cdVNURmPM­JE`W`DJEURMPTGgLw GzYGJEQXT"ORg[\^VrgkZ}ghZWQXO[MP`"QXORghMPe[QXm�mPVETWmPM?`"gkQfVNT�VEc�JEUhYN�"euM?T)g$JETWb}QfghOuJraXM?ghZWQXm
`WURMPbWM?mPMPOROhVNU?nWyzJEe«\WafQXT|JEURYN�WMPO�ghZDJrg¦gkZWMvK|QXYNT"VNUhM�ghZWMzJEUhYN�"euM?T)gkJrgkQ��NM]m?VNTGgkM&�
g�JETWbxn)QfT[`WJEURghQXmvo
�WaXJEUPn4ghZWM«URMPaSJjgkQXVET�\^Mvg���M?MPT gkZWM|JEURYN�We[MPTGg�JET"b'QfgkO�QXTGgkM?TWbWMPb~JE�Wb"QXMPT"mPMEw¢{�TWOlgkMLJrbxn�y�JEe«\"aXQXT
MPT"mPVN�WUhJEYNM?O��"O�ghV|JEbWVN`�g�J �3 �32?$85(�  65A�32G�
QXMv� E�J«YEV�V
b�JEUhYE�WeuM?TGg�QXO8VNT"M�gkZDJrg*)�$&<�7(+O���*$87��WO]VEc
gkZ"M|ghUh�"ghZªVEc1QfgkO�m?VNTWm?aX�WORQXVNT � JET"b ORV­ZWJEO=�*5858$,)-�U$A�«`WURMPe[QXORMPO¢JETWbªmPVEeu`�MPafaXQXT"Y$QXT�cdMPUhM?TWmPM?O
� á�J��3M n�`xw P ��PL� w �/.�TWM_VEc�ghZWM­`"�WUh`�VNOhM?O;VEc�JEUhYN�"euM?T)gPn���ZWMvgkZWM?U$��MtaXQf�EM�Qfg[VNU|TWVrgLn8QfO|ghV
mPVET)�
QfTWmPM�� � `4w P �Wái� w�¬]ZWMum?aSJEOROhQfm«��QfM?� VEc]JEURYN�We[MPTGgLn¡��ZWMvgkZWM?U�JraXM?ghZWQXm�VEU�MP`WQfORgkM?euQfmEnÈJEQfeuO
M&��m?aX�WORQf�NM?afK�JjgzQfbWMPTGghQfc K
QXTWY«ghZWM�TWVNURe$JrghQf�EM�miZDJEUhJEm?ghMPU�VEc+YEV�V
b�JEUhYE�WeuM?TGgkOPw

/zJEaf`WZ0�EVNZWT"OhVNT � á�J3JLK nGmiZDJE`�gkMPU J�� M���`WUhM?OhOhM?O]J�T)�We«\�MPU¦VEc^UhMPORMPUl�EJjgkQXVETWO¦JE\�VN�"g¦QXTG�EVNaf�
QXT"Y
bWQXJEaXM?m?gkQfmLJEarmPURQfgkM?UhQXJ"wÈ®�TWVA��aXMPb"YNM¦VEc�ghZWM¦QXTGgkM?TWbWM?b�JE�"bWQXM?TWmPM¦QXO¡URM R)�WQfUhMPb¢QXT�VNURbWMPUxghV�bWM?ghMPUhe[QXT"M

1



��ZDJrg�`WURMPe[QXORMPO¡e[QXYNZGg¡\�M¦JEmPm?MP`"gkJE\WafM¦JEO�J�\WJEmi�)YNUhVN�"TWb¢ghV�JEUhYN�"euM?T)gkJrgkQfVNTxw �EVNZ"TWOhVNT���VNTWbWM?UhO
��ZWMvgkZWM?U���M�JEURMzQfT|c�Jrm?g�ORg�K
euQfMPb[��QfgkZ"VN�"g1ZDJL�
QXTWY	JET;Jr�WbWQXM?TWmPM�QXT[e[QXTWb N QfTu`WUhJEm?ghQXm?MEn)`^M?VN`WafM
OhM?MPe gkV­`WUhV
bW�Wm?M$YNV
V�b~JEURYN�We[MPTGgkO���QfghZWVN�"g�JETGKNVNT"M$QXT~`DJEUlgkQXm?�WaSJrU�QXTpe[QXT"bxw�H��"g�{�gkZ"QXTW�
Qfg«OhZWVN�"aXb TWVEg|\�M;gkV
V'ZDJEURb ghV JEmPm?MP`"g|gkZWJrg|QXT�OR�WmiZ�mPJEOhM?O|ghZWMPURM�QXO�JET Qfeu`WafQXm?Qfg�JE�WbWQfMPTWm?M
QXTpeuQfTWb N QXTpJETGKpmPJEOhMrn�Oh�WmiZ�JEURYN�We[MPTGgkO«JEUhMumPaXMPJEUha�Kª`WUhV
bW�Wm?MPb���QfghZWQXTpJtmP�"afgk�"UkJEa1mPVNTGghM&�
g
gkZWJrg]OhMvghghaXMPO8cdVEU8`WUkJrm?gkQfmLJEa�`W�WUR`^VEOhMPO]ghZWM��WTDJrUhYN�WM?b_JEmPm?MP`"gkJE\WQXafQfg�K[VNU8T"VEg]VEc=J«aSJrUhYNMzUkJETWYEM�VEc
`WURVN`^VEOhQfghQXVNT"OPw ©�M?�EMPURghZWMPafMPOROPn!�EVEZWTWOhVET$QXO¦OR�WUhM?afK|UhQfYNZGg�gkZDJjg�b"QSJEafMPm?ghQXmPJEaWmPURQfghMPUhQXJv��" � ��$& #< �'	w"
��QXafaETWVrg=OR���[mPM � `xw á �3��� E)�h¤��W`W`�VNOhM¦gkZWJrgÈ{4bWQfOhm?V6�EMPUÈgkZDJjgÈe�K�JE�Wb"QXMPT"mPM1JEmPm?MP`"ghO+J�`WURVN`^VEOhQfghQXVNT
��ZWQfmiZ[{È�)TWVA� � VNU ORghUhVNT"YNafK	\^M?aXQfM?�NM � gkV�\�M�c�JEafOhMEnE\W�"g���ZWQfmiZ|��VN�WafbxnNQ�c4JrmPmPM?`"gkM?bxn)`WUhVA�
QXb"M
ORghUhVNT"Y[OR�W`W`�VNURg�cdVNU8ghZWM�mPVNT"mPaX�"OhQXVETxwwG�m?mPVNURbWQXTWY�ghV[b"QSJEafMPm?ghQXmPJEa^m?UhQ�gkMPURQSJ"n�Qfg]ORMPM?euO�gkZDJjg�{�TWVrg
VNTWa�K_e$JLK_\W�"g�OhZWVN�"aXb'�WORM�gkZDJjg�`WURVN`^VEOhQfghQXVNT4w:�}¬]ZWM«UhM?aXMv�EJrTWmPM«Vrc¦bWQSJEafMPmvgkQXmPJEa¡ORgkJETWbDJrUhbWO�cdVNU
YNV
V�b�JrUhYN�We[MPTGghO�b"V�M?O�T"VEg�bWQXOR`^M?aXa^ghZWM�UhM?aXM?�rJET"mPM¢JEaXORV|VEc+T"VNUheuJrgkQ��NM�OlgiJETWbWJEUhbWO?w

{zOR�WYNYNM?ORg�gkZWJrg�gkZWM�\�MPOlg���QfM?��VEc1YNV
V�bªJEURYN�We[MPTGg�QfO�J$cd�WOhQfVNTªVEc�y�JEe«\"aXQXT%�ËOz`^VNQfTGg�gkZDJjg
YNV
V�b_JEURYN�We[MPTGgkO�JEURM�`^M?UhOh�WJEOhQ��NM	JETWb­ghZWM�mPaXJEOhORQXm��
QXM?� gkZDJjg�ghZWM?K_JrUhM�TWVNURe$JrghQf�EMPafKumPVEUhUhM?m?gPw
G�T­JEURYN�We[MPTGg]mLJrT_c�JEQfa^ghV[\�M�J�YNV
V�b�VNTWM�\GK�M?eu`"aXVAK
QXTWY�QfbWMPTGgkQ�sÉJE\Wa�Kuc�JraXOhM�`"UhMPe[QXORMPO N Qfg�mPJET
c�JEQfaEgkVz\^M1YNV
V�b�\GK¢MPe[`WaXVAK
QXTWY]��MLJE��QfT"cdMPURMPTWm?MPO N JrTWb�Mv�NMPT	��ZWMPT«M?eu`"aXVAK
QXTWY�M&��m?aX�WORQf�NM?afK�gkUR�WMEn
�)TWVA��T;JET"bu�WT"bWMPURORgkV
V
b$ORghMP`WO�JETWb[`WURMPe[QXOhM?OPn)Qfg¦mPJET|c�JEQXa"ghV	\�M�YNV
V�b|\GK«c�JEQfaXQXT"Y�gkV¢`^M?UhOR�DJEbWMrn
\GK�\�MPQfTWY�bWQXURMPmvgkMPb Jrg$gkZWM���URVNTWY�JE�WbWQfMPTWm?MEw G�O /�JEaX`WZ �EVNZWTWORVNTqUhMPeuJEUR�
O?n � � gkZ"M���e[VNUhM
cd�WTWbWJEeuM?TGgiJEa�`W�"Uh`�VNOhM|VEc�JEUhYE�WeuM?TGg	QfO!<p�
�  6��"t�32 )�$&<�7(+O��7& 6��"�� � á�JLJ3K n¡`xw á � 1�� w G�T"b~QfTWbWMPM?b
gkZWJrg�`"�WUh`�VNOhM$mLJET#VETWafKª\�M$ORMPUR�EMPb�\GKpJEUhYN�"euM?T)ghO	ghZDJrg�JEUhM  RVNQXTGgka�K'UkJjgkQXVETDJEa � T"VNUheuJrgkQ��NM?afK
YNURVN�WTWbWM?b � JETWb_`^M?UhOR�DJEOhQ��NMrw��

� � ��� � ��� � � 	 � � �=�u�
�P���

. K cdV
mP�WO�ZWM?UhMª��QXafa�\�M VET ghZWMªTWVNUheuJrghQf�NMrw . VNUhMªOR`^M?mPQfsWmLJEafafK�Q�g���QXafa�\^MªVNT QXT"bW�Wm?ghQf�EM
JEURYN�We[MPTGgkO?n4cdUhVNe�J�H8JLKEMPOhQXJET'`�MPUhOR`^M?m?ghQf�NMrnÈUkJrghZWMPU�gkZDJET�cdURVNe gkZWM«e[VNURM�mPVEeue[VNT�`�VNQXTGgzVEc
�
QXMv��n"gkZDJjg�gkZ"M�aXVNYNQfmzVrc�JEUhYN�"euM?T)ghO8mLJrT_\�MPOlg]\�M��WTWbWM?UhOlgkV
V�b_JEO]JrT�JE`W`WafQXmLJjgkQXVETuVEcÈghZWM�aXVEYNQXm
VEc4e$JrghZWMPeuJrghQXmPO?nGVNU¦cdVNUheuJEaWafVNYNQXmrw GzafghZWVN�WYNZ|gkZ"QXO¦QXO¦gkZWM�aXM?OhO1mPVNe[e[VNT|`^M?UhOh`�MPmvgkQ��NMEn�Qfg1QXO¦TWVrg
M&�"JEmvgka�K�TWMv� � bDJrghQXTWYzcdUhVNe!\�M?cdVNURM�gkZ"M á�� ghZ«mPM?T)gh�WURK�JETWb�H�QfOhZWVE`�H��"ghaXMPU��ËO+`WUhVNT"VN�WTWm?MPe[MPTGg
gkZWJrg �R`WUhVE\DJE\WQfaXQfg�K­QXO�ghZWM[�EMPUlKªYN�WQXb"M|ghV­afQfcdM�� � H��"ghaXMPU?n á �
1LK�� wh/�MPYNJEUhbWafMPORO¢Vrc8QfghO�ZWMPURQfgiJrYNMEn
JETWb[bWM?Oh`WQ�gkM�mPVNTWORQXbWM?UkJE\"aXM�JEm?ghQf�
Qfg�K�QXT|bWMv�NMPafVN`WQfTWY�J¢H8JLKNM?OhQXJET;JEm?mPVN�"T)g�VEc^Ohm?QXMPTGghQfsDm�e[M?gkZ"V�bxn
gkZ"M	H�JAKEMPORQSJET_`^M?UhOR`^M?m?gkQ��NM¢VNT_YNV�V
b�JEURYN�We[MPTGg�ZDJEO8KNMvgzghV|\^M¢JEUlgkQXm?�WaSJjgkMPb4w�


� 7 �3"
��7& �*$8B
� �()���2?�A@3 ���$ "%�'	0Bd��"%58$ �3"t� ��"%58$���"�2#"�B 1 ��<�)t<�$87�$&"!�  #"*@  #"��#�* ?7*)O�()�$&<���+> ��y$
7�� �3" +>"t���8��78��$A�O2#"��k�
"�$87& �3" �3"�24�
"i7& ?7 � 1 �#��$ 1 �32#24�*5& 6$87����+���h$0	d�'+*24� 	;�3"!� �h$0�y� �()���2?���
@3 ���$!�h��<�$ )t<8� 1 +�7�$&2#"�� ��<�B 	0�O�
�)�3�h�'+*"!� 7$�y� �
+�58� �#��$�7 �3�h$
�#�* #"*@�B �y� <�$(�� ?7& ��)�32#2`� 1 �#��$
�=������< �3< @
+*�h$&"!� 7 1 ��< �3"t����@��3 #"O7(���k�
"�$87& �3" )t<& #"%5& �)t2?$878B )t<� 6��< �y� �
� �U$&� )-�  #"*@ �y� 1 +*< � ��$&<
�#��$& #< �()�)t2Z 65A�
�  6��"  #" �3"!"�"%$(	 �3"t�32#"�7& ?7��! �
� ��$&< � �O�3" �#�O�
� B ��$&<8$"� 24�3< @*$&2#"#� +�7(�;��787(+*�h$)7(+�58�
)t<� #"%5& �)t2?$87=�3"t� 7�$8$
	0��$&<�$
�#��$(" 2?$A��� +�7! #" +*"t�*$&<87(�6�3"t�3 #"*@ � 7�$&2?$85(�  6��" � 1 1 �32#24�*5& 6$87���$ )�)����
"%$&"!�#7=��<���@3"%��7(�  6587!� 1 �#��$%�)�
"�$87& �3" 	;�
" 5A�3"��*5858$,)-� � �* ?7!��7 ��" )��'�#��$(�  65A�32H<�$A��7���"� #"*@&� � 1
�&� " )�$ 	0�* 658�  ?7 "%$858$8787 �3< " 1 ��< �#��$-�*$(�3$&2?� )t�h$&"!�d� 1 ��+*�=�3"��#�* #"�%� #"*@��"�&" �3"!" 5A��7�$8B �#��$&<�$  ?7
�32Z<�$A���
" � ��+3@*$!2Z ��y$&<p�
� +*<�$=�*$(�3�'�y$A� �y� �*$ 1 $&"t�3 #"*@ �3"t� + )�$&"t�3 #"*@'�k�
"�$87& �3" �3"t� �'�#��$&< �� 6$(	07
( Û Â�Ã�Î�½R¾�¿Á½RÎ+´·¶xºjÃvºr½R¾-Î ´?Â�Ãv»A¼�´?¹8Ã·¼�½hÄ	Ãv¾�Ê?»6¹8½lÂP¼-Ã·¼�¿Á´vÂ Û Ì�Ã·ÂjÄ�¹1Ñ	±À´vµÁµÓÃ·ÞE´v¾³Ãi¼�´?¾-ÎRÌN²jÃkÐv½]±RÃ·µÁµË½hÄ	Î�»j±³²«Ã·¾*)Êv»j¹�½RÂP¼-Îws |4x6]�¾³Ãi¼�²j½l¾x¼�²rÃ·Â�Êv´L´AÄku Ã?ÄA¹8¿ ¼�¼�½hÄAµËÑ?Ì,+d»jÎ�¼�¼-´]Êv¿ÁÐv½�¾-¿ÁÎ�½�¼-´8¼�²6½1Ã?±À¾-´vÂLÑL¹.-0/#1 c�2�¿Á±l½ × ¾-Êv»j¹�½RÂP¼

3 ½lÂj½l¾³Ãi¼�´?¾fe Ü ½và ÊjàÁÌ�4 ´v¾-Þ-]_X+z�l�5 c 7p����6 e�à7�2È´v¼]¼�²jÃ·¼]¼�²6½R¾�½�²jÃ?Î8Þr½R½lÂ;Â6´�Æ4´v¾ Ý ¿ËÂ$¼-²6¿ÁÎ�Ã·¾-½RÃ6à�Øx²6½�Æ4´v¾ Ý ´·¶�bW´vµÁÑ?Ãhc 7A�&� Õ e¦¿ÁÂ;ºjÃ·¾�¼�¿Ó±À»jµÁÃv¾�±À´v¹8½hÎ¼�´�¹8¿ÁÂjÄGà �4»A¼1Ã·µË¼�²6´?»6Êv²	²6¿ÓÎ�¿ÁÄ6½RÃvÎ Ãv¾�½8Î�»jÊvÊv½hÎd¼-¿ËÐ?½�ÃvÂjÄ�Ã·¿Á¹�½hÄ¢¿ÁÂ	¼�²6½�Î-Ã·¹8½8Êv½RÂ6½l¾³Ã·µWÄA¿Á¾�½h±�¼�¿Á´vÂ«ÃvÎ ¹�Ñ�´iÆ¡Â
¼�²j´v»6Ê?²?¼³ÎlÌL¼-²6½lÑ�Ã·º6ºE½RÃv¾x¼�´8²jÃkÐ?½=ÞE½l½RÂ�¿ËÂj±l´v¹8º6µÁ½À¼-½=¼-²6´v»jÊv²P¼-ÎRà

�



��" 7(�6�
�  ?7(�  65A�32  #" 1 $&<�$&"%58$8B �y�0	0�* 658� �
"v<�$ 1 $&<�$&"%58$87 �32Z<�$A���
"�7(+ � 58$ �y����"t� �3"
 #"!� <8� �
+�5(�  6��" �
{�T�VNUhbWM?U�gkVtbWM?�EMPaXVE`}JtH8JLKNMPORQSJET `�MPUROh`�MPm?ghQf�EM�{�sWUhORg«TWMPM?b ghV�bWM?OhmPURQX\�M;gkZWM$TWVNUheuJrghQf�NM

ORgkJETWbDJrUhb�gkZWJrg�{�QXTGghMPTWb�ghV�JE`W`Wa�K N OhVWn^{�\WUhQfM��WK­bWMPORmPURQX\�M�H8JLKNM?OhQSJrT'UhMLJrOhVNTWQfTWY�JETWbtQfgkOzmPVNT
o
bWQ�gkQXVETWO�cdVNU�JE`"`WaXQfmLJrghQXVNTxw

H8JLKNMPO��^ghZWMPVNURMPe � H�JAKEMPO?n á �3K
1�� UhMP`�VNUlgkO�gkZWM	UhMPaXJrgkQfVNT�\^Mvg���M?MPT�ghZWM�`WURVN\DJE\"QXaXQ�g�K;VEc�JuZGKGo
`�VEgkZWM?OhQfO � m?VNTWm?aX�WORQXVNT � YNQ��NM?T;OhVNe[M�M?�
QXbWM?TWmPM � � �����	� � � JETWb$Q�gkO1`WUhVE\DJE\WQfaXQfg�K«`WUhQfVNU�gkV«JrT)K
M?�
QfbWMPTWm?M � ��� � JrTWb;QfghO�afQX�rMPaXQfZWV
V�b � �
���	� � n
ghZWM�`"UhVN\DJr\WQXafQfg�K«ghZDJrg1gkZWMzZ)K
`�VEgkZ"MPOhQfO8QXe[`WafQXMPO�cdVNUgkZ"M¢YEQf�NM?T­Mv�
QXbWM?TWmPMrw�{�T�`DJEUlgkQfmP�WaXJEUPn

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

� á��

¬]ZWM�ghZWMPVNURMPe QfO  R�WOlg;gkZDJjg_JETWb QXO$TWVEg�m?VNTGgkUhVA�EMPUhORQSJEa�w GzO;��M'��QfaXa�OhMPM'\�MPafVA��n�H8JLKEMPOhQXJET
M?�rJEaf�DJrghQXVNT�ghZWMPVEURK�QfO mPVNTGghUhVA�NM?UhOhQXJEa6E=Qfg¦JrOhOhM?URghO1ghZDJrg�gkZ"M]`WUhVN`�MPU ��JLK«gkV�Mv�EJraX�DJrghM]ZGK�`�VEghZWMPORMPO
 R�WOlg8QXO�ghV«JEbWVE`"g�ghZWM�`"UhVN\DJr\WQXafQfgkQfMPO m?VNTWbWQ�gkQfVNTDJEaD�W`�VNT[gkZWM�JA�rJEQfaSJE\"aXM]M?�
QfbWMPTWm?M � JEO1Oh�W`W`"aXQXM?b
\GK'H8JLKEMPO �xghZWMPVEUhMPe � JEO�VN�WU�TWMv� `�VNOlgkMPURQXVNUz`WUhVE\DJE\WQfaXQfghQXM?O N gkZDJrg�QXO?n4��M�mPJETªJE\DJrTWbWVNT'VN�"U
`WURQXVNU1bWQXOlgkURQX\W�"ghQXVNT � ��� � QXTuc�JL�EVNU8VEcÈVN�"U8`^VEORgkM?UhQfVNU�bWQfORghUhQX\"�"gkQfVNT ��� ��� �
� � �����	� � w���¬]ZWQfO8euVA�EMgkV[J|`^VEORgkM?UhQfVNU8bWQfORgkURQX\W��gkQXVET�QXO]mLJraXaXM?b �k�
"�$87& �3" 58��"t�3 ��  6��"t�32Z ����
�  6��" �

��Q��NMPT;ghZWQXO1�
QXM?��n�gkZWM�ORQXe[`WaXM?ORg��8JLK;VrcÈ�WTWbWM?UhORgkJETWbWQfTWY�gkZWM�mPVNTWm?MP`"g�Vrc¡gkZWM�m?VNT"sDURe$JrghQXVNT
VNU¦Oh�"`W`^VEURg�V � M?UhM?b$\GK|OhVNe[M�M?�
QXbWM?TWmPMzQXO1JEO�gkZ"MzbWQ � M?UhM?TWmPM�\^Mvg���M?MPT;ghZWMz`"UhQXVEU¦JETWb$`�VNOlgkMPURQXVNU
`WURVN\DJE\WQfaXQ�gkQXM?O	Vrc�J�ZGK
`^VrgkZWM?OhQXO N gkZDJjg|QXOPn � Oh�W`"`^VNUlgkO �  R�"ORg|QXT�mPJEOhM�� ����� � ������� � ����� � � �
� ��� �"! M � m?cÀw�y�V6��ORVNT#JrTWb$#�Uh\DJEmiZ4n á�JLJ
1 nÈ`xw áNá �L� whG OhM?mPVNTWb~euMPJEOh�"UhM[VEc8OR�W`W`�VNURgPn=gkZ"M
UkJjgkQXV�Vrc+afQX�EM?aXQfZWV�V
bWO � YNQ��NMPT � VA�EMPU � YNQ��NM?T­TWVrgRo � nWQfO]M R)�DJEafafK$bWM?cdM?TWOhQf\WaXM E&%

' �
���	� �
����� � �
���(� �
� �����()*� �,+

{³g]QfO8J«OhQfeu`"aXM�gkZWM?VNUhM?e gkZWJrg8gkZ"M�aXQf�EMPafQXZWV
V
buUhJrgkQfV�QXO�YNUhMPJrgkM?U�gkZWJET�VNTWM�Q�c�JETWb�VNT"afKuQfc-� ����� � �
QXO�YEUhMLJjgkMPU�ghZDJET �PM?UhVWw�' �
���	� � � VNU?n¡OhQXe[`Wa�KNn.' � mLJETª\�M[�"TWbWMPURORghV�V
b JEO¢J�b"MPYNURMPM|VEc�Oh�W`W`�VNUlg
e[VNORg�bWQfUhM?m?gka�K;\GK�VN\"OhMPUl�
QXTWY[QfghO]UhVNafM�QXT�gkZWM�V
bWbWOÀo�aXQf�EM?aXQXZ"V�V
bu�EMPUhORQXVNT_VEc+H8JLKNM?O �ÉgkZWM?VNUhM?e E

/ �����	� �
� ' / �
� � +
¬]ZWQfO­ORQXe[`WafK�JEOhORMPURghO­ghZDJrg�gkZWM mPVETWbWQfghQXVNTWJEa�V
bWbWO�VNT � YNQf�EMPT � OhZWVN�"aXb M R)�DJEa�gkZ"M~`WURQXVNU
V
bWbWO�JEb  R�WORghMPb�\GKpghZWM;aXQf�EM?aXQXZ"V�V
bªUkJrghQXVWw�¤�QXTWm?M$V
bWbWO�JrTWb�`WUhVE\DJE\WQfaXQfghQXM?O	JrUhM$QfTGgkMPURmPVNTG�EMPURglo
QX\"aXM � / ��� �0����� � ��� �21 � �
)*� �p� n=Oh�W`W`�VNUlg«bWMvsDTWMPb�QfT~ghMPUhe[O¢VEc]miZDJET"YNMPO«QfTpTWVEUheuJrgkQ��NM[V�bWb"Oe[MLJEOR�WUhM?O8miZDJETWYEMPO]QXTuTWVNURe$JrghQf�EMz`WURVN\DJE\"QXaXQ�gkQfMPO�R)�WQfghM�JEO���MPafa4JrO�� �����	� � w*'�ZWJEO]J�ORQXYNTWQ�sDmLJrT)g
JEb"�rJETGgkJEYNM¢V6�EMPU�� �
���	� � ZWVA��Mv�NMPU�E�Qfg�QXO�OhQfeu`WafMPU8ghV$mLJraXmP�"aSJrghMEw8{�TWb"MPMPb4n4OhQfTWmPM�JuafQX�EM?aXQfZWV�V
b;QfO
 R�WOlg�gkZ"Mz`WURVN\DJE\"QXaXQ�g�K�VEc4M?�
QXbWM?TWmPM�YNQf�EMPT;J¢ZGK�`�VEghZWMPORQXOPn"JETWb;ORQXTWm?MzZGK
`�VEgkZWM?OhM?O]VEc gkM?T$bWM?OhmPURQX\�M
3 × Â6´v¼�²6½R¾=±lµË»jÎ�¼�½R¾È´·¶D±À´?ÂP¼�¾-´iÐv½l¾³Î�¿Ë½hÎ^Î�»6¾-¾�´?»6ÂjÄ6Î4¼-²6½¦¿ÁÂ?¼-½l¾-º6¾-½À¼-Ã·¼�¿Á´vÂ�´·¶Wº6¾-´vÞjÃvÞ6¿ÁµË¿Ë¼dÑ54ÉÆ¡²jÃi¼�Ãv¾�½ ¼-²6½RÎ�½�¹]Ã·Ê )Â6¿Ë¼�»jÄ6½RÎ¦ÄA½hÎ�¿ÁÊvÂrÃi¼�½hÄ�ÞLÑ76 c�8 e ÃvÂjÄ06 c�8:9 ;8e�<�Øx²6½]±l´v¹8¹8´vÂ�¿ËÂP¼�½R¾�ºj¾�½l¼-Ãi¼-¿Ë´?Â	Ãv¹�´?Â6Ê?Î�¼w�4ÃkÑ?½RÎ�¿ÁÃvÂjÎ=¿ÁÎ+¼-²jÃi¼�¼-²6½lÑ

ÄA½hÎ�¿ÁÊvÂjÃ·¼�½+¾-Ã·¼�¿Á´vÂjÃvµGÄA½lÊ?¾�½R½RÎ4´·¶"Þr½RµË¿Á½À¶W¿ËÂ�º6¾-´vºE´?Î�¿ ¼-¿Ë´?ÂjÎRÌPÆ¡²j½À¼�²j½l¾x¼�²j½lÑ�Ãv¾�½+¿ÁÄ6½RÃ·µÁ¿�=l½RÄz´v¾x¾-½RÃvµË¿�=l½hÄGàDØx²6½ ¹�½R¾�¿Ë¼-Î
´v¾ ÄA½R¹�½R¾�¿Ë¼-Î ´v¶É¼�²j¿ÁÎ�Î�»6Þ +d½h±�¼�¿ÁÐv½8Ãv±R±À´?»6ÂP¼=´·¶^º6¾�´?ÞjÃ·Þj¿ËµÁ¿ ¼dÑ�¿ÓÎ+Â6´·¼+¼�²j½�¿ÓÎ-Î�»6½�´·¶�¼�²6¿ÓÎ ºjÃ·ºE½l¾hà Û Â�Ã·ÂLÑ�±lÃ?Î�½?ÌE¿Ë¼�¿ÁÎÂ6´v¼�Îd¼-¾�¿Ó±�¼-µËÑ�Âj½R±À½hÎ�Î-Ã·¾-Ñ]¼-´�Ê?´]Ã·µÁ´vÂ6Ê8Æ¡¿Ë¼�²�¼�²6¿ÓÎÈÎ�»6Þ +d½h±�¼�¿ÁÐL¿ÁÎ�¼È¿ÁÂ?¼-½l¾-º6¾-½À¼-Ã·¼�¿Á´vÂ�Æ¡²6¿ÁµË½?>jÂrÄA¿ËÂjÊ]ÐkÃvµË»j½�¿ËÂ �xÃkÑv½hÎ�¿ÓÃ·Â
¾-½RÃvÎ�´vÂj¿ËÂ6Ê Ü ¶ ´v¾¡½_TAÃv¹8º6µË½?ÌjÙ¡½R¿Á±³²6½RÂLÞjÃv±³²�c 7A�A@�� e^º6¾�½hÎ�½RÂP¼�½RÄ�Ã�¶ ¾-½2BP»6½lÂP¼-¿ÁÎ�¼È¿ËÂP¼-½l¾-º6¾�½l¼-Ã·¼�¿Á´vÂ�±À´vÂrÎ�¿ÓÎd¼-½lÂP¼ÈÆ¡¿Ë¼�²�¼�²j½»jÎ�½ ´·¶��4ÃkÑ?½RÎ�¿ÁÃvÂ�¾-½RÃ?Î�´?Â6¿ËÂjÊ1´iÐv½R¾¡Î�±l¿Ë½RÂ?¼-¿C>E±=²LÑLºE´·¼�²j½RÎ�½RÎRà
D�2È´v¼�½�¼�²jÃ·¼8¼�²6¿ÓÎ8¿ÁÎ�Æ¡²jÃ·¼ 3 ´P´AÄu±lÃ·µÁµÁ½RÄ[Ã-�xÃkÑv½hÎ¦¶�Ã?±�¼�´?¾ c 3 ´L´AÄGÌ 7A� ÕvÔ e¦ÃvÂjÄ|¿ÓÎ8Â6´·¼�¼�²j½�Î-Ã·¹8½�ÃvÎ�Æ¡²jÃ·¼¹]Ã·ÂLÑ|Î�¼-Ãi¼-¿ÁÎ�¼�¿Ó±À¿ÓÃ·ÂrÎ]±lÃ·µÁµ4¼�²6½�lD|&E�]_lD|:YimAmp\v{ z�X |4m·Ì^Æ¡²j¿Á±³²$¿ÁÎ�¿ÁÂjÎ�¼�½RÃ?ÄuÃ�¾³Ãi¼-¿Ë´	´·¶`^ z�F�|Z^dW�^ µË¿ Ý ½RµË¿Á²6´L´AÄ6ÎRàuØx²jÃ·¼ÃvÎ-Î�»6¹8½RÎ ¼-²jÃi¼¦¼-²6½�²LÑLºE´·¼�²j½RÎ�¿ÁÎ�»jÂjÄA½l¾�±À´?ÂjÎ�¿ÓÄA½R¾-Ã·¼�¿Á´vÂ«Ã·ÂjÄ«¿Ë¼-Î�Ã·µË¼�½l¾-ÂjÃ·¼�¿ÁÐv½�Ã·¾-½]¿ÁÂj±À´?¹�ºjµË½l¼�½ c�¿ËÂjÄ6½�>jÂ6¿Ë¼�½�e¦ÃvÂjÄ

±lÃvÂ«Þr½]ºjÃv¾-Ãv¹8½À¼�½R¾�¿�=l½hÄ	Î�´�ÃvÎ+¼-´�¹]Ã8TA¿Ë¹8¿�=l½8¼-²6½�º6¾-´vÞjÃvÞ6¿ÁµË¿Ë¼dÑ�´·¶4¼�²j½�´vÞjÎ�½l¾-Ðv½hÄ¢½RÐL¿ÁÄA½RÂj±À½?àHGÈ½R¾�½?Ì
²6´iÆ4½lÐ?½l¾hÌ ÛÎ�²jÃ·µÁµ)ÃvÎ-Î�»j¹�½+¼-²jÃi¼ÈÆ4½�Ã·¾-½ Ä6½RÃ·µÁ¿ÁÂ6Ê8Æ¡¿ ¼-²�Ä6½�>jÂ6¿Ë¼�½�²LÑLºE´·¼�²j½RÎ�½RÎRà

Q



ZWVA��J�mPJE�WOkJra�ORK
ORghMPe�cd�WTWmvgkQfVNTWO�YNQ��NMPTªORVNeuM�QfTWQfghQSJEa�mPVETWbWQfghQXVNT4n4sDTWbWQfTWY�gkZWM�`"UhVN\DJr\WQXafQfg�K_VEc
gkZ"M�M?�
QXb"MPTWm?M�JEOhOR�We[QXTWY � QfO�VEc ghMPT�J�OlgkUhJEQXYNZGgRcdVNUR��JEUhb$mPVNe[`W�"gkJrgkQfVNTxw IqZWJrg�J�afQX�EM?aXQfZWV�V
b|UkJjo
gkQfV�UhM?`^VNUlgkO�QXO]ghZWM�TWVNUheuJrghQf�NM- #� )O�*5(�xVEc+ghZWM�M?�
QXb"MPTWm?M	VNT�ghZWM�`^VNOlgkM?UhQXVEU]`WUhVN\WJE\WQXafQfg�KEn"UkJjgkZWM?U
gkZWJET_ghZWM�`^VEORgkM?UhQfVNU8`WURVN\DJE\WQfaXQ�g�K$Q�gkOhM?afc � Q�wËMrwfnWghZWM�VEgkZ"MPU]TWM?mPMPOROkJEUlK_QXTWYNURMPbWQfMPTGg]cdVNU8sDT"bWQXTWY|gkZ"M
`�VNORghMPUhQfVNU8QfO8gkZWM )t<� 6��<�`"UhVN\DJr\WQXafQfg�K[VEc � � w¦yzVA��M?�EMPUPn�mPVET"sDUheuJrghQXVNT$ghZWMPVEURK�QfO8`WUhQfe$JrUhQXa�K|mPVNT
o
mPM?UhTWM?b ��Q�gkZ JEm?mPVN�WTGghQXTWY  R�WOlg�cdVNU�UkJjgkQXVETDJEa)58�O�3"*@*$87�Vrc�\�MPafQXM?cÀn4JETWbªOhV�' gh�WUhT"O¢VE�"g�gkV�\�M|J
�WORM?cd�Wa¡gkV
VNa�cdVNU]�WTWbWM?UhOlgiJETWb"QXTWYumPVNT"sWUheuJrgkQfVNTxw

¬]ZWMPURM«JEURM¢g���V;VEghZWMPUh�lgkV
VNafOA��gkZDJjg�J[H8JLKNM?OhQSJrT'JETDJEa�K
OhQXO�VEc�JEUhYN�"euM?T)gkJrgkQfVNT�bWMPafQf�EMPUhO � VEU
UhM�R)�WQXURMPO � E

��� <� 6��<�7�� ¤�VNe[M­m?UhQ�gkQXm?OuVrc�H8JLKNM?OhQSJrTWQXORe � MEw YWwfn ��QXYEMPUhM?T��PM?U$JrTWb . �WURUkJLKNn á�J3���L� giJE�rM
ghZWM�euJETWQ�cdMPORg�URMPaXMv�rJETWmPM	QXT_e$JrT)K_mPJEOhM?O�VEc�m?VNTWOhQfbWMPUhJrgkQfVNTWOzJE\�VN�"g�`WUhQfVNU�`WUhVN\WJE\WQXafQfghQXMPO?n
ghVNYNM?ghZWMPU���Q�gkZ�gkZWM�ORQXaXM?TWmPM�VEcz`W�WURM_H8JLKNMPORQSJET}`WUhQfTWmPQf`WaXM?O�VNT�gkZWM�OR�W\� RMPmvg;VEczZWVA� ghV
miZWV
VNORM�`WURQXVNUROPnWgkVuQXe[`WafKugkZWM¢QXTWJEbWM R)�DJrm?K_VEc�H�JAKEMPORQSJETtghZWMPVEURKNw�H��"gzghZWQXO�ZDJrOzeuJrghghMPURO
M��WJrm?gka�K�\DJEmi�G��JEUhb"OPw #zTDJrbW�WafghMPUhJrgkM?b � �WTWM���ghMPTWb"MPb � H8JLKNMPORQSJET|gkZ"MPVNUlK�QXTWb"MPMPb|bWV
MPO¦TWVrg
OR`^M?mPQfc K;ZWVA� gkV�sDT"b_`"UhQXVEUhOPw¦H��"g�Qfg]QfO]`WUhM?mPQXORMPa�K�H8JLKNM?O �É¬]ZWM?VNUhM?e ��ZWQXmiZ_e$Jr�EMPO�`WaXJEQXT
ghZWM�URMPafM?�rJETWm?M1Vrc"gkZ"M�`WURQXVNU¡`"UhVN\DJr\WQXafQfg�K�VrcDJ�Z)K
`�VEgkZ"MPOhQfO�cdVEU�`�VNOlgkMPURQXVNUÈ\�MPafQXM?cÀnjJET"b	ORVzgkZ"M
QfTDJEbWM�R
�WJEm?K'Vrc�e[M?ghZWV
bWO�QXYNT"VNUhQfTWY;`WURQXVNUROPw�§�VETWOhQfbWMPUhJrgkQfVNTWO�JE\�VN�"g�UhJrgkQfVNTDJEa=`WUhQfVNUhO�bWV
m?VNeuM�QXTGgkV[H8JLKNM?OhQXJET_JETDJEa�K�ORQXO?nDJEO8��QXafa^\�M�OhM?MPT_\^M?aXVA��nW\GK;��JLK�VEc=`^VNOROhQf\WaXM�M��
gkMPT"OhQXVETWO
ghV[�"TDJEbW�Wa�gkM?UkJrghMPb­H8JLKNMPORQSJET�gkZ"MPVNUlKNw

��� <�� �8���  #2Z ?7(�  65  $&2?$(���3"%58$����`��"t�3 ��  6��"t�32��-$,)�$&"t�*$&"%58$
	 � .�T"M�`WUhVN`�VNORQfgkQfVNT$QfO8`WURVN\DJE\WQfaXQfOloghQXmLJraXafKªURMPafM?�rJETGg�gkVªJET"VEgkZWM?U  R�WORg|QfT�mLJEORM�mPVNTWb"QfgkQfVNTWQfTWYtVNT VNT"M;miZDJETWYEMPO|gkZWM�`WURVN\DJjo
\WQfaXQ�g�K�VEc�gkZ"M�VEgkZ"MPU � Q-w MEw�n��}JET"b�
­JrUhM�`WURVN\DJE\"QXaXQfORghQXmLJraXafK~UhM?aXMv�EJrT)g$Qfc¢JET"b�VNTWa�K}Q�c
� � � � 
 ���� � � � � � VNUPn¦M R)�WQ��rJEaXM?T)ghafKEn � � 
 � � ���� � � 
 �p� w�� ¨¦URVN\DJE\"QXaXQfORghQXm[UhMPafM?�rJETWm?M�e$JLK
�rJETWQfOhZ � VNU¢JE`"`^MPJEU � \�M?g���MPMPT#g���Vt`"UhVN`�VNOhQ�gkQfVNTWO���ZWM?TpgkZWM|gkUR�"gkZª�rJEaX�"M[Vrc8OhVEeuM|cd�WUlo
ghZWMPU�`WUhVE`^VNORQfghQXVNT � O � \�MPm?VNeuM?Oz�)TWVA��Txw��ÉVEU�M��"JEeu`"aXMEnDQ�c �EVNZ"TtJET"b �NJETWM¢\�VEgkZ­JrgkM�gkZ"M
OhJEeuM�OhVN�W`uJrg¦J�URMPOlgiJE�WUhJETGgLnGgkZ"MPT|VNTWM]m?VNeuQfTWY�bWVA��T|��QfghZ«cdV�V
b�`^VEQXOhVETWQXTWYz��QXaXa
miZDJET"YNM
ghZWM�`WUhVN\WJE\WQXafQfg�K|gkZWJrg�gkZWM�VEghZWMPU8��QfaXa N ZWVA��Mv�NM?UPn�QfcÈgkZWM�m?VNeue[VNT�mPJE�WOkJraxc�JEm?ghVNU � gkZDJjg
\DJrm?gkM?UhQXJEa+OlgiJrghM�VEc¦gkZWM�ORVN�W` � \^M?mPVNe[MPO��)TWVA��T QXTWb"MP`�MPTWbWM?TGgkafKEnxgkZWM?T'gkZWM�ZWMPJEafghZ'VEc
�EVNZ"TpJET"b �NJETWM[JEURM|UhMPT"bWMPURMPb#QfTWbWMP`�MPT"bWMPTGg	VEc8MPJEmiZpVEghZWMPU � OhMPM��+QXYE�WUhM ái� wu¬]ZWJrg¢QXOPn
ghZWMPQfU�ORgiJjgkMPO�VEc�ZWMPJEafghZpJEURM�mPVNT"bWQfghQXVNTDJraXafK_QfTWbWMP`�MPT"bWMPTGg¢YNQf�EMPTªgkZWM|OlgiJrghM[Vrc�ghZWM|OhVN�W`4w
{�TpghZWM$`"ZWQXafVNOhVN`"ZWQXmPJEa�aXQ�gkMPUhJrgk�"UhMEnÈgkZ"QXO¢QXO¢�
T"V6��T JrO
�RORmPUhM?MPTWQfTWY�V � n(��cdVNaXafV6��QfTWY�y�JrTWO
/�MPQfmiZWMPT)\DJEmiZ � á�JLQ3K�� w�§�VNTG�NM?UhORMPafKEn=g���V�QXTWbWM?`^M?TWbWM?T)g	`WURVN`^VEOhQfghQXVNT"O�euJAKt\^M?mPVNe[M�bWM·o
`�MPTWb"MPTGg�YNQ��NM?T­gkZ"M¢�rJEaf�WM�VEc¦J�gkZWQfUhb_`WUhVN`�VNORQfgkQfVNTxw��DVNU�M&�"JEe[`WaXMrn�QfT
 R�"bWYNQXT"Y[��ZWMvgkZWM?U
ghV�UhM?Oh`�VNTWb;ghV�J	\W�"UhYNaXJEURK[JEaXJEUhe_n
J	ORMPmP�"UhQfg�KumPVEeu`DJrT)KueuJAK|b"QXOhm?VN�WTGg8ghZWM�`WURVN\DJE\"QXaXQ�g�K
VEc¡J	\W�WURYNaSJrURK|�W`�VNT$afMLJEURTWQXT"Y¢ghZDJrg�J�OheuJEaXaDMPJEURghZFR)�DJE�rM�ZDJEO�ORgkUR�Wmi�ÉnWM?�EMPT;ghZWVN�WYNZu\W�WUÀo
YNaXJEUhQfMPO�JETWb�MLJEUlgkZFR)�DJE�rMPO?n)��Q�gkZWVE�"g JrT�JEaSJrUhe_nEJEURM � JE`W`WURV��"Qfe$JjgkMPa�K � QfTWbWMP`�MPT"bWMPTGgLw+¬]ZWM
Qfeu`�VNURgkJETWm?M�VEc�`WURVN\DJE\WQfaXQfORgkQfmzURMPafM?�rJETWm?M�gkV|�WTWb"MPUhOlgiJET"bWQXTWY|ORVNeuMzc�JEaXaXJEmPQfMPO¦��QXaXa^JEafOhV�\�M
ORMPMPT­\^M?aXVA��w

� × µÓÎ�´=½2BP»6¿ÁÐiÃ·µÁ½lÂP¼�µÁÑvÌ�� Ã·ÂjÄ��WÃv¾�½Éºj¾�´?ÞjÃ·Þ6¿ÁµÁ¿ÁÎ�¼�¿Ó±lÃvµËµÁÑ�¾-½lµÓÃi¼-½RÄ +d»jÎ�¼�¿ÁÂ1±lÃ?Î�½D¼-²6½l¿Á¾
¹�»A¼�»rÃ·µv¿ÁÂA¶ ´?¾�¹]Ãi¼-¿Ë´?Â�¹8½RÃvÎ�»6¾-½¿ÓÎxÂ6´vÂ ) =l½R¾�´ c�Î�½l½�¸^´iÐ?½l¾¡Ã·ÂrÄzØx²6´?¹]ÃvÎRÌ 7p�&�j7 eÀà

K



John ill Jane ill

Bacteria in soup
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¬]ZWM��EMvK  R�WORghQfsDmPJrgkQfVNT;cdVNU�H8JLKEMPOhQXJET_`WUhQfTWmPQf`WaXM?O8ZDJEO�\�MPMPT4nÉJETWb_UhMPeuJEQfTWOPn
gkZWM �A,��"ghmiZ­\�V
VN���
JEURYN�We[MPTGgkO�bW�WM¦gkV �DUkJETW� /zJEe[OhMvK � á�J
1"ái� wÈ¬]ZWM?OhM]JrUhYN�We[MPTGghO�b"MPe[VNTWORghUkJrghM�JrT	QfTDJE\WQfaXQfg�Kz\GK¢J
\�M?ghghVNU �
QXVNaXJrgkQfTWY�ghZWM�`WUhVN\WJE\WQXafQfg�K	J���QXVEeuO+ghV¢JA�EVNQXbuJ @
+F�3<p�3"!�y$8$A��afVNOhO cdURVNe J�sDT"QfgkM]ORM R)�WM?TWmPM
VEcDc�JEQfU=\�M?ghOPnGURMPYGJEURbWaXM?OhO VrcDgkZWM�VN�"gkm?VNe[MPO VEcDghZWM8QfTWbWQf�
QfbW�DJEa)\�M?gkO?w ¬]ZWM]JrOhOh�"eu`"ghQXVNT"O+UhM�R)�WQXURMPb
gkV$VN\"giJrQXT­ghZWM!,��"ghmiZ'\^V
VN��UhM?Oh�Wa�g�JEURM«e[QXTWQfe$JEa E1ghZWM«\�M?gRgkVNU��ËOzOh�W\� RM?m?ghQf�NM|bWM?YNUhM?MPO�Vrc¦\^M?aXQXMvc
e«�WOlg���QfVNaSJjgkM«VNT"M[Vrc�gkZ"M[`"UhVN\DJr\WQXafQfg�KtJ���QXVNe[O N gkZ"Mu\�M?ghO¢V � M?UhMPbpJEUhM�QfTWbWQ���QfbW�DJEafafK�c�JEQfU � gkZ"M
V
bWbWO1JEUhM�YNVrg�\GK�ghZWM�VNUhbWQfTDJEUlK�UkJrghQXV�VEc4`WUhVE\DJE\WQfaXQfghQXM?O+YNQ��NMPT[\GK�gkZWM�\�M?gRgkVNU �&N gkZWM�\�M?ghghVNU¦e«�WOlg
\�M���QXafaXQXT"Y�ghV�giJE�rM8MPQ�gkZWM?U OhQfbWM8VEc�J�c�JrQXU�\^Mvg N gkZ"M8\^MvghghVNU e«�WOlg�\�M���QXafaXQXT"Y�ghV�giJE�rM]JETGK«T)�We�\^M?U
VEc=Oh�WmiZ_c�JEQXU�\^MvgkOPw

¤�VNe[M8ZDJL�NM�cdVN�WTWb�ghZWM�JEUhYE�WeuM?TGgkO¦QXTWOR���[mPQfMPTGg¦UhMPJEOhVNT|gkV�gkJE�EM]ghZWM�`WUhVN\WJE\WQXafQfg�K	J���QXVEeuO�JrO
J|TWVNUheuJrghQf�NM�YE�WQXbWM�cdVNU]OR�W\� RM?m?gkQ��NM	bWMPYNURMPM?O�VEc=\^M?aXQfM?cÀw �DVNU]M&�"JEe[`WaXMrnW�rJEUhQfVN�WO�mPVNe[e[MPTGgiJrghVNUhO
ZDJL�NM�OR�WYNYNM?ORghMPb#gkZWJrg�J­��QfaXafQXTWYNT"MPOhO�ghVtgiJE�rM�JETGK sDTWQfghM$T)�We«\�MPU	VEc�\�M?gkO?n�M?�EMPT���ZWMPT#ghZWM?K
JEURM	c�JEQfUPnÉQXOzQfgkORMPa�c QXURUkJrghQXVNTWJEa-nÉJET"b�ZDJL�NM«TWJEQf�EMPafK_m?aSJEQfeuM?b_ghZDJrg�ghZWMPURM?cdVNURM	ghZWM!,��"ghmiZ�\^V
VN��QfO
bWMvcdMPm?ghQf�EM � MEw YWw�nDH8JEm?miZ)�WO�M?g�JEa�wfn á�JLJ3MON §�ZWQfZDJEUhJ«JETWb�®�MPT"TWMPb"KEn á�J��3JL� w�y�V6��M?�EMPU?nWgkZWM ,��"ghmiZ
\�V�VN��b"V�M?O$TWVEg$`WUhM?Oh�W`"`^VNORMtgkZWJrg$euJE�)QXT"Y~OR�WmiZqJpOhM?UhQfMPO$Vrc�\^MvgkOuQXOuJEaf��JLK�OuUkJrghQXVNTWJEa N gkZ"M
`�VNQXTGg�QXO]UhJrgkZ"MPU8gkZWJrg]gkZWM�OR�W\WOhM�R)�WMPTGg�YN�WJEUkJETGghMPM�VEc=aXVNOROhMPO�JE`"`^MPJEUhO]gkV|\�M¢JrghghUhQX\"�"giJE\"aXM�VETWafK
gkV�ghZWM�QXTWQ�gkQSJra^QfTWmPVNZ"MPUhM?TWmPM	JETWb_TWVEg]ghZWM���QXafaXQXT"YNTWMPORO�gkV�gkJE�EM�c�JEQfU]\^MvgkOPw¦{³g�euJrghghMPUhO]T"VEg]gkZDJjg
QXT"mPVNZWM?UhM?T)g¢\�M?gRgkVNURO¢mPJET e$JETWJEYNM�ghVtJL�NVEQXbªYN�DJEUhJETGgkM?MPb aXVNOROhMPO�\GKªUhMvcdUkJEQfTWQXT"Y$cdUhVNe \^MvghgkQfTWY N
gkZ"M¢`�VNQfT)g�QfO8gkZDJjgLnWORZWVN�Wafb_ghZWM?K�\�M?gPnWgkZWM?QXU]OR�W\� RMPmvgkQ��NM�\�MPafQXMvcdO]JEUhM¢JEb���QfOhQfTWY«gkZWM?e ��UhVNT"YNafKEw
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. JrgRgkM?UhO	JEUhM�afMPOhO�m?aXMLJrU¢m?�"g�cdVNU�gkZ"M  R�"ORgkQ�sDmLJjgkQXVET Vrc�m?VNTWbWQ�gkQXVETDJEaXQ��LJrghQXVNT4w-,�JL�
QXb £¡M?��QfO � UhM·o
`�VNURghMPbqQXTq¬�MPaXafMPU?n á�J �
1�� `WURV�bW�"mPMPb J�bWQSJrmiZWUhVNT"QXm ,��"ghmiZ \�V
VN�Én�QXTGghMPTWbWQfTWY�gkV OhZ"V6� gkZDJjg
�
QXVNaXJrgkQfTWY�mPVETWbWQfghQXVNTWJEaXQ��LJrghQXVNT$��QfaXa¡afMLJEb�gkVuYN�DJEUhJETGgkMPM?b�aXVEOhOhM?OzVETtmPVEe«\WQXTWJrgkQfVNTWO�VEc c�JEQfU]mPVNT
o
bWQ�gkQXVETDJEa1\^MvgkOPw ¬]ZWM_JEURYN�We[MPTGg�gk�"UhTWO|VN�"g�ghV'c�JEQXa�QXT�J��EJrUhQXMvg�K#VEczmPVET)ghM&�
gkO?n�QfT�`WJEURghQXmP�"aSJEU
��ZWM?T_ghZWM�TWM?� M?�
QXbWM?TWmPM�URM?�NMPJEaXO�e[VNUhM�Jr\^VN��g8gkZWM���MLJE�)TWM?OhOzVEc+VETWM3� O�mPVNTWb"QfgkQfVNTDJEa�`WURVN\DJE\WQfa�o
Qfg�K$ORghUh�Wmvgk�WURM¢ghZDJET­JE\^VE�"g]gkZWM�M?eu`WQfUhQfmLJEa���VNURaXbxw

G�Oz§�VNaXQfT�yzVA��ORVNT � P3MLMLM�� ZDJEO�`^VEQXTGgkM?b_VE�"gLnWm?VNTWbWQ�gkQfVNTDJEafQ �LJjgkQXVETuQfO8gkZWM�QfT)�rJEafQXb;QfT"cdMPURMPTWm?M
Uh�"aXM3E
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¬]ZWQfO�QfT"cdMPURMPTWm?M���QXaXa^\^M��rJEafQXb;��ZWM?TtJET"b­VNT"afK$��Z"MPT�J«ghZWQXURb_`"UhMPe[QXORM�QXO�JEb"VN`"gkM?b+E
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¤�VNe[M�e[QXYEZ)gÈgkJE�EM�ghZWM��
QXMv��gkZDJjg � 1L� QXO���UhVNT"Y�JETWb � PL� QfO=ghZWMPURM?cdVNURM8Jzc�JEafaSJEmvKNnrJETWb«ORV�Oh�W`"`^VNORM
gkZ"MPe[OhMPa��NM?O  R�WOlgkQ�sDMPb QXTªQXYETWVNUhQfTWY�H8JLKNM?OhQXJET~m?VNTWbWQ�gkQfVNTDJEafQ �LJjgkQXVETt�WTWQ��NM?UhOkJraXafKEw!G�T M&�
gkURMPe[QXOlg
H8JLKNM?OhQXJETxn�`^M?UhZDJE`"O;QXT�URM?cdM?UhMPT"mPM�gkV~gkZWM�b"QSJEmiZWURVNTWQfm ,��"ghmiZ \^V
VN�Én]euQfYNZGgugkJE�EM � PL� ghV#\�M
�WTWQ��NM?UhOkJraXafK��rJEafQXb�JETWb4n8ZWMPT"mPMEn � 1�� ghVp\�M­�"TWQf�EMPUhOhJEaXa�K�gkUR�WMEwqH���g;Qfg[QfOum?aXMLJrUPn8JrO /�JEeuORM?K
� á�J 1"ái� ZWQfeuORMPafc4`^VEQXTGgkM?b$VN�"gPn
ghZDJrg1gkZWM?UhM�JEUhMze$JETGK|m?QXUhm?�We[ORgiJrTWmPM?O���ZWM?UhM�ghZWM�JEm�R)�WQXORQfgkQfVNT|VEc
TWMv��Mv�
QXbWM?TWmPM���QfaXa¡UhJrgkQfVNTDJEafafK;�"`WOhMvg�VN�WUzmPVNT"bWQfghQXVNTDJra¡`WUhVN\WJE\WQXafQfg�K�OlgkUR�Wm?gh�WUhMrw�¬]ZWM	OhQXe[`WafMPORg
M&�"JEe[`WafMPO;JrUhM_Oh�WYNYEMPORghMPb \GK�yzVA��OhVNT � P3MLM3M�� n���Z"MPUhM�JEbWZWM?UhMPT"mPMtghV � 1L� QXe[`WafQXMPO|J 2?�A@3 65A�32
QXT"mPVNTWORQXOlgkMPT"m?KNw[H���g	Mv�NM?Tp\�M?cdVNURMuy�VA��OhVNT `WUhV
bW�Wm?MPb~Oh�WmiZ~M&�"JEe[`WaXM?OPn¡Qfg�ORZWVN�WafbªZDJL�NM[\^M?MPT
VN\G�
QXVN�"O«gkZDJrg�gkZWM�M���ghUhM?euQfORg|H8JLKEMPOhQXJET ORgkJETWmPM�QfO«Z)�WYNMPa�KpQfeu`"aSJE�WORQX\WafMEn�cdVNU«Qfg�QXe[`WaXQfMPO�gkZDJjg
J­UhJrgkQfVNTDJEa1JEYEMPTGg«e«�"ORg	QXTpQ�gkO¢�NMPUlKp\�MPYEQXTWTWQfTWY­JEbWVN`"g�Jtm?VNeu`"aXM?ghMum?VNTWbWQ�gkQfVNTDJEa�`WURVN\DJE\"QXaXQ�g�K
ORghUh�Wmvgk�WURM8��ZWQXmiZ�mLJET�QfT�gkZWM1cd�"gk�"UhM8TWMv�NM?U�\^M�UkJrghQXVNTDJraXafK�UhM?�
QfOhMPb|JrTWb«VNTWa�K¢OhaSJL�
QXORZWafK�cdVNafaXVA��MPbxw

¬]ZWM�TWVEUheuJrgkQ��NM�ORgiJrTWbWQXT"Y	VEcxmPVNTWb"QfgkQfVNTDJEafQ �PJrgkQfVNT�JEURQXOhM?O�cdURVNe gkZWM�c�JEm?g1gkZWJrg�ghZWM�URM?ghMPTGgkQfVNT
VEc�m?VNTWbWQ�gkQXVETDJEa�`WUhVE\DJE\WQfaXQfghQXM?OPn8JrafgkZ"VN�WYNZ}TWVEg  R�"ORgkQ�sÉJE\WafMt�WT"Qf�NM?UhOhJEaXa�KNn]QXO[mPafMLJEURafK�bWMvcdMPTWORQX\WafM
JEm?UhVNORO J���QfbWM1UkJETWYEM�VEcWmLJEORMPOPw+¬]ZWQXO=QXO�euVNOlg�`WUhVNe[QXT"MPTGg+QfT	�"TWbWMPURORgkJETWbWQfTWY�Ohm?QXM?T)ghQfsDm1e[M?gkZ"V�b+E
Qfg[��VN�WaXb�\^MtJET��WT)�WOR�DJEa�mPJEOhM­cdVNU[ghZWMte[MLJrOh�WURMPe[MPTGg � VEc�JrT�M&��`�MPUhQfeuM?TGgiJEa�VN�"ghmPVNe[M_ghV
aXMPJEb �WO¢ghVtURM?�
QXORMuQ�gkO�`WUhVE\DJE\WQfaXQfg�KtVEc8b"QXOhm?VA�NMPUlKpm?VNTWbWQ�gkQfVNTDJEa �"`^VNTpJETGKªZGK�`�VEghZWMPORQXO � nÈgkZDJjg
QXO?nzghZWMªaXQX�rMPafQXZWV
V�b � �����(� � w�¬]ZWQfO�QXO�QXTq`DJrURg�\�MPmLJr�WOhM aXQf�EMPafQXZWV
V
bWO;JEURM  R�WORg�gkZ"M �)QfTWbWO�VEc
gkZ"QXTWYNOzgkZDJrg�VN�WU�ZGK
`^VrgkZWM?OhMPO¢YNM?TWMPUhJEaXa�K­OR�W`W`Wa�KtghV��WOPw �DVNU�M��WJreu`WafMEnxQ�c���M|JrOhOh�"euM|J;m?VNQXT�o
gkVEOhOhQfTWY�M���MPUhm?QXORM�gkV	\^M�J	\WQfTWVNe[QSJEaW`"UhV
mPMPORO � n
ghZWMPTugkZWMz`WUhVN\WJE\WQXafQfg�K�VEcÈJETGKuUhMP`�VNUlgkMPbu\WQXTWJEURK
OhM�R)�WMPTWm?M � �"TWbWMPUzgkZDJrg�`WUhV
mPM?OhO�QfO�UhMPJEbWQfafK�mLJraXmP�"aSJE\WafMEn^JETWb�QfO � �
���	� � w�¬]ZWM?UhM«QfO�VNURbWQXTDJrUhQXa�KTWV~UhV
VNe­n1OhQfeu`"afK��W`�VNT}bWQXORmPVA�NM?UhQXT"Y~gkZ"M­`DJrURgkQfmP�WaXJEU�VN�"ghmPVNe[M � n�gkVpJEUhYN�"M_cdVNU[J UhM?�
QfOhQXVET
VEc � �����(� � w ��� {�T~e$JETGK'T"VNT�o�ORmPQfMPTGgkQ�sDm|mLJEORMPOPn+JEafghZWVN�WYEZªghZWM|`WUhVE\DJE\WQfaXQfghQXM?O�QXTG�EVNaf�EMPbpeuJLK'\�M
e[VNUhM;VE\WOhm?�WUhM�VNU!R)�DJraXQfgkJrgkQ��NM?afKª�WTWb"MPUhOlgkV
V�b4n¦ghZWM�OkJreuM;`�VNQfT)g�JE`W`WafQXMPO�EuQ�c�gkZWM�m?VNTWbWQ�gkQXVETDJEa
`WURVN\DJE\WQfaXQ�g�K$OlgkUh�"m?gk�"UhM�QfO8��M?aXa¡gkZ"VN�WYNZGgRo³VN�"g�QXT_JEb��EJrTWmPM � `^VNOROhQf\WafK�\�MPQfTWY|YNQf�EMPT_\GKtJ|mPafMLJEU
mLJr�WOkJEa=gkZWM?VNURK � gkZWM?T VE\WOhM?UR�
QXTWY_JETªM��"`�MPURQXe[MPTGgiJra VN�"ghmPVNe[M���QXafa=T"VEg�bWQXOlgk�WUR\ªQfgLnxJETWb � 1L�
JE`W`"aXQXM?OPn"��Q�gkZ�mPVETWbWQfghQXVNTWJEaXQ��LJrghQXVNT[\^M?QXTWY  R�WOlgkQ�sDMPbxw

{³g�QfO	`WaXJEQXT'ghZDJrg	Oh�WmiZ�URMLJEORVNTWQXT"Y­QfO	TWVrg�Q�gkOhM?afc8H8JLKNMPORQSJET4w­H�JAKEMPORQSJET#`"UhQXT"mPQX`"aXMPO�VN\"aXQXYNJrgkM
mPVETWbWQfghQXVNTWJEaXQ��LJrghQXVNT�YNQ��NM?T � 1�� n]\W�"g;JEUhM­OhQXafMPTGguVNT�gkZ"Mt��ZGK�O�JrTWb���ZWM?UhM?cdVEUhMPO�Vrc�JEbWVN`�gkQXT"Y
J#`WURQXVNUu`WUhVN\WJE\WQXafQfg�K bWQfORghUhQX\"�"gkQfVNTxn�JETWb ghZWMPURM?cdVNURM�VEc	JEbWVN`�gkQXT"Y�J#mPVNT"bWQfghQXVNTDJraz`WURVN\DJE\"QXaXQ�g�K
ORghUh�Wmvgk�WURM � ��ZWQfmiZ�QXO8J�cd�"TWm?ghQXVNT;Vrc�ghZWM  RVNQfTGg8`WURQXVNU � w ¬]ZWM�T"VNUheuJrgkQ��NMz`WUhQfTWmPQf`WaXM?O�VEc�H8JLKEMPOhQXJET
gkZ"MPVNUlKNn�QfT VNUhb"MPU$ghV�YNJEQXT JrT)K��WOhMvcd�Wa�aXMv�NM?UkJEYNMrn�e«�"ORg�\�M'Oh�W`W`"aXMPe[MPTGghMPbq\GKqJpgkZWM?VNURK�VEc
UkJjgkQXVETDJEaEmiZWJETWYNM¦VEc
mPVETWbWQfghQXVNTWJEaE\�MPafQXM?c
OlgkUh�"m?gk�"UhM � ��ZWMPT4nEJET"b���ZGK¢JET"b¢Z"V6��n � 1L� QXO4�
QXVEaSJrghMPbxw

{xOhZDJraXaGTWVEg=ZWM?UhM8JjghgkM?eu`�g+JrT)K�OR�WmiZ�Oh�"`W`WaXM?euM?TGgiJEUlK�gkZWM?VNURKEw H�K¢bWMv�NMPafVN`WQfTWY�JrTWb«JE`"`WafK
QXT"Y
H8JLKNM?OhQXJET}ghZWMPVNUlK gkV~J UhJETWYNM_VEc�mPJEOhM?O$QfT�QfT"cdVNURe$JEa�aXVNYNQfmEn¦ZWVA��M?�NM?UPn�Qfg|��QfaXa8\�MPm?VNeuM_mPafMLJEU
gkZWJrg;OR�WmiZ J~gkZWM?VNURK}e«�WOlg�JEafaXVA� cdVNU|gkZ"M�mPVNURUhM?m?gkT"MPOhO�Vrc � 1�� JEmPURVNOhO;euJETGK�Ohm?QXMPTGghQfsDm'JrTWb
TWVNT
o�Ohm?QXM?T)ghQfsDm�bWVNeuJEQXTWO�VEc¦�WT"bWMPURORgiJrTWbWQXT"YWnx`WURV6�
QfbWQXTWY;J$aSJEURYNMEn�Qfc¦m?QXURmP�We[Ohm?UhQX\�MPb4n4UkJrTWYNM�cdVNU
H8JLKNM?OhQXJET­URMLJEORVNTWQfTWYWw
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¬]ZWM[OhQfTWYNaXM�e[VNOlg	QfT��D�WM?TGgkQSJra�mPUhQ�gkQfmPQXORe Vrc]H8JLKNM?OhQXJETWQXORe ZDJEO�\�MPMPTpJETWb~UhMPeuJEQfTWO E���ZWM?UhM[bWV
`WURQXVNU�`WUhVE\DJE\WQfaXQfghQXM?O�m?VNe[M�cdUhVEe��;¬]ZWM?UhM]QXO+J�\WURVGJEb�UkJrTWYNM�Vrc�JETWOR��MPURO¦Oh�W`W`"aXQXM?b«\GK�H8JLKEMPOhQXJETWO N
¯��hØx²6½l¾-½�Ã·¾-½�´·¼-²6½l¾z±lÃvÎ�½RÎRÌ4²6´iÆ^½RÐv½R¾RÌ^Æ¡²6½l¾-½�¼�²6½¢µË¿ Ý ½RµË¿Á²6´L´AÄ6Î�Ã·¾-½�Â6´v¼�Î�´|Î�¿Ë¹8º6µÁÑ$»6ÂjÄA½R¾-Î�¼�´L´AÄ Ü ±À¶dà 4 ´v¾-Þ
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QXT"bWMPM?bxn"gkZ"M�bWQ � MPURMPTGg �ÉJL�NVNURO�VEc=H8JLKNMPORQSJET"QXOhe JEUhM�aSJEURYNMPa�Kub"M?gkM?Uhe[QXTWM?b�\)K$ZWVA� VETWM�JETWOl��M?UhO
gkZ"QXO R)�WMPOlgkQXVETxw ¥0�
gkURMPe[M�VN\� RM?m?ghQf�
QXOlgkO � Oh�"miZ�JEO+§8JEUhTDJr`xn á�JLQ3M nrJETWb�euJ���QXe��We M?T)ghUhVN`"QXORghO+afQX�EM
�NJLK
TWMPO?n á�J3�LJ�� sDT"b[`"UhQXVEU `WUhVE\DJE\WQfaXQfghQXM?O=QfT«gkZWM�ORghUh�Wmvgk�WURM�VEc�aSJETWYE�DJEYNM N M&�
gkURMPe[M�OR�W\� RM?m?gkQ��
QXORghO
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Belief in witches Witches exist

Science of belief &
        nature
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{³gzQXO�MLJEOlK�gkV$ORMPM¢��Z)K�cdMv�!`^M?VN`WaXM���QfaXa¡YNMvgzghZWQXO�mPVEeu`W��giJrghQXVNT_UhQfYNZGg���Q�gkZWVE�"g�UhMPORVNURghQXTWY[gkVuJ
S n × µË¼�²6´?»6Êv² 3 ½l¾³Ä 3 ¿ËÊ?½l¾-½lÂ =R½l¾¦¿ÓÎ1¼�²6½�Ã·»A¼-²6´v¾�´·¶È´vÂj½�´·¶x¼-²6½RÎ�½�¹8½À¼-²6´AÄ6ÎRÌÉ±À»6¾-¿Ë´?»jÎ�µËÑ�²6½�²rÃvÎ1Î�ºE½lÂP¼�¹�»j±³²½lÂj½l¾-ÊvÑ¦Ã·ÂrÄ¦¼-¿Ë¹8½ BP»6½RÎ�¼�¿Á´vÂ6¿ÁÂ6Êw�xÃkÑv½hÎ�¿ÓÃ·Â¦¾-½RÃ?Î�´?Â6¿ÁÂ6Ê=Ã?Î"Ã+Â6´?¾�¹]Ã·¼�¿ÁÐv½xÎd¼³Ã·ÂjÄ6Ãv¾-Äkc ½?à ÊràËÌ 3 ¿ÁÊv½R¾�½RÂ =l½R¾DÃ·ÂjÄ�Í�»6¾-¾-ÃkÑ?Ì

7p� Õ 6 Ü 3 ¿ËÊ?½l¾-½lÂ =R½l¾hÌ 7A�&�67 Ü 3 ¿ËÊ?½l¾-½lÂ =R½l¾�ÃvÂjÄ;Ø
´AÄ6ÄGÌ 7A�&��� e�à�Í�´?Î�¼�¾�½h±À½RÂ?¼-µËÑ?Ì^²j½�²jÃvÎ�´vÞ +d½h±�¼�½hÄu¼�´ �xÃkÑv½hÎ�¿ÓÃ·Â¾-½RÃvÎ�´vÂj¿ËÂ6Ê=´vÂ1¼�²6½xÊv¾-´v»jÂjÄ ¼�²rÃi¼W¼�²6½R¾�½4¿ÓÎWÂ6´=ºjµÁÃv»jÎ�¿ÁÞ6µÁ½^½RÐv´?µË»A¼-¿Ë´?ÂjÃ·¾-Ñ�Îd¼-´v¾-Ñ+¼�´+¼�½RµËµAÃ·ÞE´v»6¼W²j´iÆ[Î�»r±³²�Ã=¾�½hÃvÎ�´vÂ6¿ÁÂ6Ê
Ã·Þj¿ËµÁ¿ ¼dÑ xfm8W�l:\�½lÐ?´vµÁÐv½vÌ�Êv¿ÁÐv½RÂ�¿ ¼³Î1±À´?¹8º6»A¼-Ã·¼�¿Á´vÂjÃvµ^±l´v¹8º6µÁ½UTA¿ ¼dÑ?ÌD±À¿Ë¼�¿ÁÂ6Ê�¼�²j½�Æ4´v¾ Ý ´·¶�Ø�´L´vÞLÑ	ÃvÂjÄ[¸^´?Î�¹8¿ÁÄA½hÎ¦¿ÁÂ½lÐ?´vµÁ»A¼�¿Á´vÂrÃ·¾-ÑÈºjÎ�ÑL±³²j´vµÁ´vÊvÑ�c�½và ÊjàÁÌk¿ËÂ�¸^²jÃ?Î�½H]_X�z8l�5ÁÌ 7A�&� Õ e�à*b�¾�½hÎ�»j¹8ÃvÞ6µÁÑvÌÀ¼-²6½É¿ÓÄA½RÃx¿ÓÎG¼-²jÃi¼hÌiÃvÎ)ÃxÊ?½lÂ6½R¾-Ãvµiº6¾�¿ÁÂj±l¿Ëº6µÁ½vÌÆ¡²jÃ·¼�±lÃvÂ6Â6´·¼�Þr½4ÄA´vÂ6½^Ã·µÓÎ�´È±RÃ·Â6Â6´v¼
ÞE½�²6½RµÁÄ »6º�ÃvÎ
ÃÈÂ6´v¾-¹]Ãi¼�¿ÁÐv½ÉÎ�¼-ÃvÂjÄ6Ãv¾-Ä+´·¶AÞE½l²jÃkÐL¿Á´v¾hÌhÎ�´H�xÃkÑv½hÎ�¿ÓÃ·Â+¾-½RÃvÎ�´vÂj¿ËÂ6ÊrÌ
ÞE½l¿ÁÂ6ÊÈ»6ÂjÃkÐiÃv¿ËµÓÃ·Þ6µÁ½D¼-´È»jÎRÌh´��E½R¾-Î
»jÎ)Âj´�Îd¼³Ã·ÂjÄjÃ·¾³ÄGà*bW½l¾-²jÃvºjÎN¼�²j½É´AÄ6ÄA½RÎ�¼
¼dÆ¡¿ÓÎ�¼
¿ËÂ¦¼�²6¿ÓÎ�Î�¼�´?¾�Ñ=¿ÁÎ)¼�²jÃ·¼ 3 ¿ÁÊv½R¾�½RÂ =l½R¾�� Î´iÆ¡Â�¼�½h±³²6Â6¿:B?»j½x¶ ´v¾t�xÃkÑv½hÎ�¿ÓÃ·Â�¾�½hÃvÎ�´vÂ6¿ÁÂ6Ê+º6¾-´v¹8¿ÁÎ�½RÎ"¼-´�¹]Ã Ý ½ �xÃkÑ?½RÎ�¿ÁÃvÂ�±lÃvµÁ±l»6µÓÃi¼�¿Á´vÂ�¶�Ã·¾�¹�´?¾�½¡Ã?±l±À½hÎ�Î�¿ÁÞ6µË½?Ì·»jÎ�¿ËÂjÊ²6¿ÓÎ ��¶ ¾�½ BP»6½lÂj±lÑ�¶ ´?¾�¹]Ãi¼³Î �=c GÈ´��E¾³Ã·Ê?½�Ã·ÂjÄ 3 ¿ËÊ?½l¾-½lÂ =R½l¾hÌ 7A�&� Õ Ü 3 ¿ËÊ?½l¾-½lÂ =R½l¾hÌ 7A�&�&� e�à 3 ¿ÁÊv½l¾-½lÂ =l½l¾1¿ÁÎ�±À½R¾�¼³Ã·¿ÁÂ6µËÑ¾-¿ËÊ?²?¼x¼-²jÃi¼x¶ ´v¾ �xÃkÑ?½RÎ�¿ÁÃvÂ�º6¾-¿ËÂj±l¿ËºjµË½hÎx¼�´8º6¾-´iÐL¿ÁÄA½ Ã·Â�½��N½R±À¼�¿ÁÐv½�Î�¼-Ã·ÂrÄ6Ã·¾³Ä�¼-²6½lÑ�¹1»jÎ�¼ÈÞr½�¹]Ã?ÄA½ ºr´PÎ�Î�¿ËÞjµË½+¼�´8»jÎ�½và
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gkZ"M�`WUhVE\DJE\WQfaXQfg�K«VEcÈmLJET"mPMPU8JEO �LM�� JET"b�JEO � w Q�� QXO�VNTWM�gkZDJrg8euMPJETWO�ORVNe[M?gkZ"QXTWYWn)��ZDJrg�TWMPM?bWO
gkV'\�M;TWVrgkQXm?MPb QXO  R�WORg�ghZWM
"%$8$A�ugkV'M?eu`"aXVAK#J�m?VNe[`W�"giJjgkQXVETDJEa¦bWM?�
QfmPM � OR�WmiZ}JEO�`DJE`�MPU�JrTWb
`�MPTWm?QXa � gkVtYNM?g	gkZWM�JrTWOR��MPU�URQXYNZGgLn=UkJrghZWMPU	gkZDJETpUhMPa�K
QXTWY­�W`^VET JET#QXTGgh�WQfghQf�NM  R�WbWYEeuM?T)g	gkZDJjg
YNMvgkO¦gkZWM�JETWOl��M?U���URVNTWYWw�GzTWVEghZWMPU1VN`"ghQXVNT|QXO ghV	afMLJEURTuVETWM�VEc4ghZWM]cdVNaXafV6��QfTWY�gkZ"UhMPMzJEa�gkMPURTDJrghQf�NM
e[M?gkZ"V�bWO�VEc¡m?VNeu`"�"giJrghQXVNT4n
MPJEmiZ�VEcx��Z"QXmiZ�QXO1TWVEgkJE\Wa�K|`WORK
miZWVNafVNYNQfmLJEafafK�ORQXe[`WaXM?U1ghZDJETughZWM�VNT"M
JE\�VA�NMEw
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yzV � UhJEYNM JETWb ��QXYNM?UhMPT��PMPU � á�JLJL�L� JEb"�NV
mLJjgkM�gkZWM �WORM}Vrc �lcdURM R)�WM?TWm?K cdVNURe$JjgkOA� ghV euJE�rM
H8JLKNM?OhQXJET}URMLJEORVNTWQfTWYªeuVNURM�QXTGgk�"QfgkQ��NMrw�H8JEORQXmLJraXafKEn gkZWQfO�QXTG�NVEaf�NM?O|e«�WafghQX`Wa�K
QXTWY_gkZWM�`WURVN\DJE\WQfa�o
QfghQXM?O8QXT�JETGK�YEQf�NM?T�mLJEORM�\)K�J|OR���[mPQfMPTGgka�K�aSJEURYNM�T)�We�\^M?U�ORV�gkZDJrg]ghZWM�MPTGghQXUhM�`"UhVN\WafMPe mLJET�\�M
��VNUh�rMPbpQfT���ZWVNafM�T
�"e«\^M?UhO¢UkJrghZWMPU�ghZDJET'cdUkJrm?gkQfVNTWO?w«¬]Z)�WOPnÈ��M|mPJET gkJE�EM�ghZWM�\WUhMPJEORg¢mPJETWmPM?U
T)�We«\�MPURO�JET"b~e«�"afgkQf`WafK_gkZ"MPe�\GK á�MLM3M w!IpMuJEaXORV�aSJLK�VN��g¢ghZWM[`WUhVN\"aXMPe QXT~J�mPaSJrOhOhQ�sDmLJjgkQXVET
gkURMPM � mvcÀwÉH�UhM?QXeuJET�M?gzJEa�wfn á�JL�3��� nDJEO�QfT �=QXYN�WURM 1 w
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�+QXYE�WUhM 1 E1§�aXJEOhORQfsDmPJrgkQfVNT;gkURMPM�cdVNU]\WURMLJEOlg�mPJETWm?MPU
¬=VªmPVETWORghUh�Wmvg[ghZWM�gkURMPMEn¦��M_OlgiJEUlg���QfghZ á�MLMLM ��VNeuM?Txw .�TWM�`^M?Uhm?MPTGguJEUhM�`WURMPOR�WeuM?b�ghV

ZDJL�NM|mPJETWmPM?U � gkZ"M�`WUhQfVNU�`WURVN\DJE\"QXaXQ�g�K �&N ghZDJrg�e[MLJETWOzgkZWM�afM?c g�\WUhJETWmiZªK
QXMPafbWO á�M ��VNe[MPT'��QfghZ
mLJrTWmPM?U�JETWb�ghZWM«UhQfYNZGg�\"UkJETWmiZ J3JLM ��QfghZWVN�"gPw .�c�gkZWM á�M ��VNe[MPT���QfghZ�mLJrTWmPM?UPn � � �LM�� � ��QfaXa
gkM?ORg�`�VNOhQ�gkQf�EMEw .�c=ghZWM JLJLM ��QfghZWVN�"gPn JLJ � á�M��=� ��QfaXa�gkMPOlg�`�VNORQfgkQ��NMrw�¬]Z
�"OPnÉmPVNT�cdUhVNTGgkM?b­��Q�gkZ_J
`�VNOhQ�gkQf�EMzghMPORg�JrTWb;TWVEghZWQXT"Y«MPafOhMEn���M�m?VNeu`"�"gkM�gkZWM�`WURVN\DJE\"QXaXQ�g�K�VEc�mLJrTWmPM?U]JEO ��� � ��� JLJ�� w ¬]ZWQfO
QXO]m?aXMPJEUha�K$MPJEOhQfMPU8gkV|ZDJrTWbWaXM���Q�gkZWVE�"g�mPVNe[`W�"gkJrgkQfVNTDJEa�bWMv��QfmPM?O�ghZDJET_H8JLKNM?O �DcdVNUhe��WaSJ«bWQfUhM?m?gka�KNw
yzV � UhJEYNM�JETWb ��QXYNM?UhMPT��PMPU � á�JLJL��� URMP`�VNURg1YNURMLJrghMPU�OR�WmPm?MPOhO�QXT|YNM?gRgkQfTWY�cdUhM R)�WM?TWm?K|cdVNURe$JjgkO�QXTGghV
M � MPmvgkQ��NM¢�WOhM�gkZWJETtH�JAKEMPO��ÉghZWMPVEUhMPe_nW��ZWQfmiZ­QfO]ZDJEUhb"afK;OR�WUh`"UhQXORQXTWY"w

� ��� � 1�1���� ��� 
 ),����'�� � 1 � ���()*�
G�T"VEgkZWM?U1��JLK|VEcxORQXe[`WaXQ�c K
QXTWY�H�JAKEMPORQSJETuUhMLJrOhVNTWQfTWY¢QXO�gkV¢MPTWm?VN�WUhJEYNM�`^M?VN`WaXM8ghV¢ghZWQXT"��QXT�gkM?Uhe[O
VEcz\^MvghghQXTWY'V
bWbWO?n�UhJrgkZWM?U�gkZDJET `WURVN\DJE\"QXaXQ�gkQfMPOPw {�T gkZDJrg|mPJEOhMrn�ghZWM�V�b"bWOlo³aXQX�rMPafQXZWV
V�b cdVNUhe VEc
H8JLKNM?O �
gkZWM?VNUhM?e­n)��ZWQXmiZ$QXO¦c�JEU�ORQXe[`WaXM?U gkV	ZDJETWbWafM�ghZDJET$ghZWM�VEUhQXYEQXTDJEa�cdVNUhe_n)mLJETu\^MzMPe[`WaXVAKNM?b
M&��m?aX�WORQf�NM?afKEw1¬]Z"M	\WURMLJEOlg�mLJETWm?MPU�`WURVN\WaXM?e QXO8ghZWMPT_OhVEaf�NM?btJrO�cdVEaXaXVA��O?w
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{�T�VEghZWMPU���VNUhbWO?n4��M�OhQfeu`"afK;gkJE�EM¢gkZWM	mPVNT"sWUheuJrgkVNUlK�`^VA��MPU�Vrc gkZWM	M?�
QXb"MPTWm?MEn^ghZWM�afQX�rMPaXQfZWV
V�b
UkJjgkQXV � H8JLKNM?O1c�JEmvgkVNU � VEc ' � � n)JETWb[e«�Wa�gkQf`WafK�gkZWJrg1QXTGgkV�gkZ"M�`"UhQXVEU V�b"bWOPn)K
QXMPafbWQXT"Y�J¢`�VNOlgkMPURQXVNU
V
bWbWO]cdVNU]mLJrTWmPM?U�Vrc � E JLJ w�¬]Z"QXO�QXO�Jrg�afMLJEOlgzJEO]OhQfeu`WafM�JEO]gkZ"M¢�"OhM¢VEc=cdURM R)�WM?TWm?K�cdVNURe$JjgkOPw

�É�"URgkZ"MPUhe[VNURMEnWgkZ"M	V
bWbWOÀo�aXQf�EM?aXQXZ"V�V
b�JE`W`"UhVGJEmiZ_cdV�m?�WOhM?O�JrgRgkM?T)ghQXVNT_VNT�gkZWM�g���V$euJ  RVNU]c�JEmvo
gkVEUhO[QXT}H8JLKNMPORQSJET�UhMLJrOhVNTWQfTWYp\�M?gRgkM?U[ghZDJET�JrT)K�VEc�gkZWM_VEgkZ"MPU;Jr`W`WUhVNJEmiZWMPO?n]OhQfTWmPM_Qfg[OhQfeu`"afK
QXTG�EVNaf�EMPO�e��WafghQX`Wa�K�QfTWY$ghZWMPe gkVEYNM?ghZWMPU � gkZDJrg	QXO?n=e��WafghQX`Wa�K�QfTWY;gkZ"Mu`WURQXVNU�V
bWbWO � M�R
�"Qf�rJEaXM?TGg
gkV_gkZWMu`WUhQfVNU�`WUhVE\DJE\WQfaXQfg�K � JET"bpgkZWM[aXQf�EM?aXQXZ"V�V
b'UkJrghQXV � Q�wËMrwfn�gkZWMumPVNT"sWUheuJrgkVNUlK'`�V6��MPU�VEc8gkZ"M
M?�
QfbWMPTWm?M � w ��Qf�EMPT�ghZWMPORM�ORgkURMPTWYrgkZWO?n¡Qfg���VN�"aXb'euJE�EM«YEV�V
btORMPTWORM|ghV$gkUlKt\"�WQXafbWQXTWY$Jugk��gkVNURQSJEa
`WURVNYNUkJre�cdVNU¦H8JLKEMPOhQXJET$URMLJEORVNTWQfTWY¢JEUhVN�"TWb|V�bWb"Olo�afQX�rMPaXQfZWV
V�b«URMLJEORVNTWQfTWYWw ©�M?�EMPURghZWMPafMPOROPn"{=e«�WOlg
UhM?`^VEURg]gkZWJrg�QXT�gkMPJEmiZWQXT"Y|sWUhORglo³KEMLJEU��WTWQ��NMPUROhQ�g�K�ORgh�WbWMPTGghO�{�ZWJA�EM	ZWJEb­e[VNURM�Oh�Wm?mPMPOROz��Q�gkZ�cdUhM·o
R)�WMPT"m?KtcdVEUheuJrgkO�gkZDJrT�V�b"bWOlo³aXQX�rMPafQXZWV
V�b�H�JAKEMPO N `WUhM?Oh�WeuJE\Wa�KNn^ghZWM�aXJrghghMPU�OhZWVE�WaXb�\�M�URMPORMPUR�EMPb
cdVNU]e[VNUhM�Jrb"�rJETWmPM?b­Olgk�Wb"MPTGgkO?w

{³c QXT�gkZ"M	M?TWb­��M�JrUhM	JEOh�rMPbtghVu`WURV�b"�WmPM	J[`�VNOlgkMPURQXVNU�`WURVN\DJE\"QXaXQ�g�KNn
��M¢��QXaXa4TWMPM?b­gkVueuVA�EM
cdUhVEe V
bWbWO]gkV|`WURVN\DJE\WQfaXQ�gkQXM?O�ghZWUhVN�"YNZtJrT­JrbWbWQfghQXVNTWJEa4m?VNTG�NMPUROhQfVNT+E
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�DUhVNe ghZWM�Z
�"e$JETu`^VEQXTGg1VEcx�
QXMv��n
c�JEU1JET"b;JL�8JLK[gkZWM�OhQfeu`"aXMPOlg1euMvgkZWV
b$VEc4OhVNa��
QXTWY¢Oh�WmiZ$`WUhVN\
o
JE\WQfaXQ�g�K�`WUhVE\WaXM?euO1QXO  R�WORg�gkV«afM?g�J�mPVNe[`W�"ghMPU�bWV�gkZ"MPe cdVNU��"OPw¦H8JLKNM?OhQXJET�TWM?g���VNUR�ugkM?miZWTWVNafVNYEK
ZDJEO$\^M?MPTqbWM?�EMPafVN`^M?bq\)K G�{|URMPOhMPJEUhmiZ"MPUhO­JETWb�ORgiJjgkQXOlgkQfmPQSJrTWO$ORQXTWm?MtgkZWM á�JL�LM O � MEw YWw�n�¨=MLJrUha-n
á�JL�3�ON ©zMPJE`^VEaXQfgkJETxn á�JLJLML� ��ZWQXmiZ JEafaXVA��O�\�VEgkZ'M��"JEm?g	JETWbªJr`W`WUhV���QXeuJrghM�H8JLKNM?OhQSJrT QfT"cdMPURMPTWm?M
gkV_\�Mu`�MPUlcdVNUhe[MPbª��QfghZ~M?OhOhM?TGgkQSJraXafK�TWV­\"�WUhbWM?TpVNT gkZWM|Z)�WeuJETp�"OhMPU?w;{�T UhMPm?MPTGg�KEMLJEUROPn�gkZWQfO
gkM?miZWTWVNafVNYEKpZDJEO«\�MPM?T}QfTWmPVNUR`^VEUkJrghMPb#QfT)ghVª¨1§ `WURVNYNUhJEeuO	��QfgkZ#g�K
`WQfmLJEa1��QXTWb"V6��O�QfTGgkMPUlc�JEmPM?O
� MrwËY"wfn4©zM?ghQXmPJ"nxJrg����������
	���
���
�����	�� � w�¬]ZWM«\"UhMLJrORg�mPJETWmPM?U�`WUhVE\WaXM?e ghZWMPT'QfO�ZDJrTWbWaXM?b�\GKtE
\W�WQfaXbWQfTWYzJzg���Vjo³�rJEUhQXJE\WafM�H�JAKEMPORQSJET�TWMvg�JEO+QXT �=QXYN�WURM �ON mPafQXmi�)QXTWYzVNT�ghZWM�ghMPORg TWV�b"M8JETWb�OhM?gRgkQfTWY
Qfg8`^VNORQfghQf�NM N UhMPJEbWQfTWY�V � ghZWM�bWQXOR`WaSJLK$J�`^VNOlgkM?UhQXVEU8`WUhVE\DJE\WQfaXQfg�K[VEc�mPJETWmPM?U�Jrg M w M��LQ w ¬]Z"QXO]QXO�JrO
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