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7KLV�LV�\RXU�JXLGH�WR�WKH�&ROOHJH�)XQG�EUDQG��
7KH�IROORZLQJ�SDJHV�ZLOO�SURYLGH�\RX�ZLWK�

JXLGHOLQHV�DQG�WRROV�WR�SURSHUO\�LPSOHPHQW�WKH�
$PHULFDQ�,QGLDQ�&ROOHJH�)XQG�LGHQWLW\�V\VWHP�

DQG�SURSHUO\�UHSUHVHQW�WKH�EUDQG��,W�VKRXOG�QRW�EH�
YLHZHG�DV�D�VHW�RI�OLPLWDWLRQV�EXW�UDWKHU�DV�DQ�

LQVSLUDWLRQDO�VWDUWLQJ�SRLQW�WR�H[SUHVVLQJ�RXU�VWRU\�

¤ĚŕĚîƙĚ�ūĲ�îŠǋ�ǛŕĚƙ�ǅĿŕŕ�ŠĚĚē�ƥū�ƑūƭƥĚ�ƥĺƑūƭĳĺ�ƥĺĚ�
 ūŕŕĚĳĚ�GƭŠē�ŞîƑŒĚƥĿŠĳ�ƥĚîŞ�ĲūƑ�ǛŠîŕ�îƎƎƑūǄîŕȦ�



 ūƑĚ��ƑîŠē�/ŕĚŞĚŠƥƙ

gūĳū��ƙƙĚƥƙ

GĚîƥĺĚƑ�GŕîŞĚ�TČūŠ

¹ǋƎūĳƑîƎĺǋ�~ǄĚƑǄĿĚǅ

 ūŕūƑ�~ǄĚƑǄĿĚǅ

¡ĺūƥūĳƑîƎĺǋ�~ǄĚƑǄĿĚǅ

�ƙƙĚƥ�gĿċƑîƑǋ

×ĿēĚū�HƭĿēĚŕĿŠĚƙ

 ūŠƥĚŠƥ
~ǄĚƑǄĿĚǅ



 ūƑĚ��ƑîŠē�
/ŕĚŞĚŠƥƙ
¹ĺĚ�ŕūČŒƭƎȡ�ĲĚîƥĺĚƑ�ǜîŞĚ�ŕūĳūȡ�ČūŕūƑ�ƎîŕĚƥƥĚȡ�îŠē�
ƥǋƎĚĲîČĚ�îƑĚ�ƥĺĚ�ƎƑĿŞîƑǋ�ĳƑîƎĺĿČ�ĚŕĚŞĚŠƥƙ�ƭƙĚē�ĲūƑ�
ƑĚƎƑĚƙĚŠƥĿŠĳ�ƥĺĚ� ūŕŕĚĳĚ�GƭŠē�ċƑîŠēȦ

$YHQLU�1H[W
$%&'()*+,-./01
23456789:;<=
DEFGHIJKLMNOPQRSTUV
WXYZ[\]����������

g~ eÀ¡

 ~g~¤�¡�g/¹¹/

G/�¹O/¤�Gg�q/�g~H~

¹Þ¡/G� /



gūČŒƭƎ��ƙƙĚƥƙ
¹ĺĚ��ŞĚƑĿČîŠ�TŠēĿîŠ� ūŕŕĚĳĚ�GƭŠē�ǅūƑēŞîƑŒ�
ČūŠƙĿƙƥƙ�ūĲ�ƥĺĚ�ǅūƑēƙ�Ɂ�ŞĚƑĿČîŠ�TŠēĿîŠ� ūŕŕĚĳĚ�
GƭŠēɂ�ǅĿƥĺ�ƥĺĚ�ĲĚîƥĺĚƑ�ǜîŞĚ�ŕūĳūȦ

ØĺĚŠĚǄĚƑ�ƎūƙƙĿċŕĚȡ�ƭƙĚ�ƥĺĚ�ƥǅūȹČūŕūƑ�ŕūČŒƭƎȦ�
¹ĺĚƑĚɉŞîǋ�ċĚ�ƥĿŞĚƙ�ǅĺĚŠ�î�ǅĺĿƥĚ�ūƑ�ƑĚǄĚƑƙĚēȹūƭƥ�
ǄĚƑƙĿūŠ�Ŀƙ�ŠĚČĚƙƙîƑǋ�ūŠ�î�ēîƑŒ�ċîČŒĳƑūƭŠē�ūƑ�ƎĺūƥūȦ



�ēēĿƥĿūŠîŕ�gūČŒƭƎ�ÀƙîĳĚ�
HƭĿēĚŕĿŠĚƙ
g/G¹ȹ��s'�¤THO¹ȹ�gTHs/'�
×îƑĿîƥĿūŠƙ�ūĲ�ƥĺĚ�ŕūČŒƭƎ�ǅĚƑĚ�ČƑĚîƥĚē�ƥū�ċĚƙƥ�
îČČūŞŞūēîƥĚ�ǄîƑǋĿŠĳ�ēĚƙĿĳŠ�îŠē�ŕîǋūƭƥ�
ŠĚĚēƙ�îƙ�ƥĺĚǋ�îƑĿƙĚȦ

'ĚƙĿĳŠĚƑƙ�ƙĺūƭŕē�ƭƙĚ�ēĿƙČƑĚƥĿūŠ�ǅĺĚŠ�
ČūŞċĿŠĿŠĳ�ǅĿƥĺ�ČūƎǋ�ūƑ�îŠ�ĿŞîĳĚ�ĿŠ�ŕîǋūƭƥȦ

g/G¹ȹ�gTHs/' ¤THO¹ȹ�gTHs/'



�ēēĿƥĿūŠîŕ�gūČŒƭƎ�
ÀƙîĳĚ�HƭĿēĚŕĿŠĚƙ
¬Tè/��s'� g/�¤�¬¡� /
¹ĺĚ�ŕūČŒƭƎ�ƑĚƐƭĿƑĚƙ�î�ǛǊĚē�îŞūƭŠƥ�ūĲ�
ČŕĚîƑ�ƙƎîČĚ�îƑūƭŠē�ĿƥȦ�¹ĚǊƥȡ�Ǝĺūƥūƙȡ�ūƑ�
ūƥĺĚƑ�ĳƑîƎĺĿČ�ĚŕĚŞĚŠƥƙ�ƙĺūƭŕē�ŠĚǄĚƑ�
ĚŠČƑūîČĺ�ūŠ�ƥĺĿƙ�ƙƎîČĚȦ

¹ĺĚƑĚ�îƑĚ�î�ǄîƑĿĚƥǋ�ūĲ�ŕūČŒƭƎƙȡ�ǅĺĿČĺ�
ĺîǄĚ�ċĚĚŠ�ƎƑūǄĿēĚēȦ�'ĚƙĿĳŠĚƑƙ�ƙĺūƭŕē�
ƭƙĚ�ēĿƙČƑĚƥĿūŠ�îŠē�Ĳūŕŕūǅ�ČŕĚîƑ�ƙƎîČĚ�
ĳƭĿēĚŕĿŠĚƙȦ

ØT'¹O�~G�¹O/�
G/�¹O/¤�Gg�q/�
g~H~

¬Tè/�~G�¹O/�Ø~¤'q�¤e�
qÀ¬¹��/��¹�g/�¬¹�Ǯ�¡¹¬Ȧ

ɨ

ÝȹO/THO¹�ɨ�qTsTqÀq�¬¡� TsH��¤~Às'�g~ eÀ¡

qTsTqÀq�¡¤Ts¹�¬Tè/

qTsTqÀq�Ø/��À¬�H/�¬Tè/

¬Tè/�~G�G/�¹O/¤�Gg�q/�
g~H~�qÀ¬¹��/��¹�g/�¬¹�
ǩǦ�¡TÝ/g¬�OTHOȦ



�ēēĿƥĿūŠîŕ�gūČŒƭƎ�
ÀƙîĳĚ�HƭĿēĚŕĿŠĚƙ
À¬/�~s�Tq�H/¬
ØĺĚŠ�ƎŕîČĿŠĳ�ƥĺĚ�ŕūČŒƭƎ�ūŠ�ƥūƎ�ūĲ�îŠ�
ĿŞîĳĚ�ĿŠ�ƎƑĿŠƥ�ūƑ�ǄĿēĚūȡ�îƥƥĚŞƎƥ�ƥū�ǛŠē�
î�Ǝĺūƥū�ūƑ�ĲūūƥîĳĚ�ƥĺîƥ�ĿƙŠɄƥ�ƥūū�ċƭƙǋȦ

ØĺĚŠ�îƎƎƑūƎƑĿîƥĚȡ�ƭƙĚ�ƥĺĚ�
ƑĚǄĚƑƙĚēȹūƭƥ�ǄĚƑƙĿūŠ�îŠē�ƎŕĚîƙĚ�
ēîƑŒĚŠ�ƥĺĚ�Ǝĺūƥū�ƥū�ĳĚŠĚƑîƥĚ�ČūŠƥƑîƙƥȦ

<285�'21$7,21�

68332576�678'(176�
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gūČŒƭƎ�ÀƙîĳĚ�
'~ƙ��s'�'~sɄ¹ƙ

'~sɄ¹��''���Hg~Ø�~¤�'¤~¡�¬O�'~Ø '~sɄ¹�¹Tg¹�~¤�¤~¹�¹/ '~sɄ¹� ~q�Ts/�g~ eÀ¡�ØT¹O�¹O/�g~H~

'~sɄ¹�À¬/�ØT¹O�Às�¡¡¤~×/'� ~g~¤¬ '~sɄ¹�À¬/�~s��À¬Þ�¡�¹¹/¤s '~sɄ¹�À¬/�~s��À¬Þ�¡O~¹~H¤�¡O



GŕîŞĚ�ūĲ�
eŠūǅŕĚēĳĚ
¹ĺĚ�ǜîŞĚ�ūĲ�ŒŠūǅŕĚēĳĚ�ȳūƑ�ǜîŞĚ�ʁ�ĲĚîƥĺĚƑȴ�Ŀƙ�î�ƙǋŞċūŕ�
ūĲ�ƥĺĚ�ƎūǅĚƑ�îŠē�ēĿĲĲĚƑĚŠČĚ�îŠ�ĚēƭČîƥĿūŠ�ČîŠ�ŞîŒĚ�ƥū�
TŠēĿĳĚŠūƭƙ�ƎĚūƎŕĚȦ�Tƥ�Ŀƙ�ČƑĚîƥĚē�ċǋ�ČūŞċĿŠĿŠĳ�ƥǅū�
ƙǋŞċūŕƙȦ�¹ĺĚ�ĿŠŠĚƑ�ĲĚîƥĺĚƑ�ƑĚƎƑĚƙĚŠƥƙ�TŠēĿĳĚŠūƭƙ�ČƭŕƥƭƑĚȦ�
¹ĺĚ�ūƭƥĚƑ�ǜîŞĚ�Ŀƙ�ċîƙĚē�ūŠ�ƥĺĚ�ƥƑîēĿƥĿūŠîŕ�ƙǋŞċūŕ�ĿŠ�
ƭƎƎĚƑ�ĚēƭČîƥĿūŠ�ūĲ�ƥĺĚ�ƥūƑČĺ�ūĲ�ŒŠūǅŕĚēĳĚȡ�ǅĺĿČĺ�ŕĿĳĺƥƙ�
ƥĺĚ�ǅîǋ�ƥū�ƭŠēĚƑƙƥîŠēĿŠĳȦ



GĚîƥĺĚƑ�GŕîŞĚ�
gūĳū
¹ĺĚ�ŕūĳū�ƙĺūƭŕē�ƎƑĿŞîƑĿŕǋ�ċĚ�ƭƙĚē�ǅĿƥĺ�ƥĺĚ�ŕūČŒƭƎȦ�
Tƥ�ČîŠȡ�ĺūǅĚǄĚƑȡ�ċĚ�ƭƙĚē�îŕūŠĚ�îƙ�î�ĳƑîƎĺĿČ�ĚŕĚŞĚŠƥ�
ƙĚƎîƑîƥĚ�ĲƑūŞ�ƥĺĚ�ŕūČŒƭƎȦ



GĚîƥĺĚƑ�GŕîŞĚ�ÀƙîĳĚ�
HƭĿēĚŕĿŠĚƙ
�ƙ�î�ƙƥîŠēȹîŕūŠĚ�ĳƑîƎĺĿČȡ�ƥĺĚ�ŕūĳū�ČîŠ�ċĚ�î�
ƙūŕĿē�ČūŕūƑ�ūƑ�ūƭƥŕĿŠĚēȦ�ØĺĚŠ�ƭƙĚē�îƙ�îŠ�
ĚŕĚŞĚŠƥȡ�Ŀƥ�ŠĚĚēƙ�ƥū�ċĚ�ŕĚĳĿċŕĚ�îŠē�ūŠŕǋ�
ČƑūƎƎĚē�îƥ�ƥĺĚ�ċūƥƥūŞȡ�îƙ�îŠ�îŠČĺūƑȦ�

Tƥ�ƙĺūƭŕē�Šūƥ�ċĚ�ƭƙĚē�ƥū�ƑĚƎŕîČĚ�ƥĺĚ�ŕūČŒƭƎ�
ūƑ�ĿŠ�ČūŠŏƭŠČƥĿūŠ�ǅĿƥĺ�ƥĺĚ�ŕūČŒƭƎȦ�

ØĚ�ēū�Šūƥ�ƑĚČūŞŞĚŠē�ǛŕŕĿŠĳ�ƥĺĚ�ŕūĳū�
ǅĿƥĺ�î�ƎĺūƥūĳƑîƎĺȦ�Tƥ�ĿŠƥĚƑĲĚƑĚƙ�ǅĿƥĺ�ƥĺĚ�
ĿŠƥĚĳƑĿƥǋ�ūĲ�ƥĺĚ�ĲĚîƥĺĚƑ�ǜîŞĚ�ŕūĳūȦ�



¹ĺĚ� ūŕŕĚĳĚ�GƭŠē�ƭƙĚƙ��ǄĚŠĿƑ�sĚǊƥ�ĿŠ�ƥĺĚ�ǅūƑēŞîƑŒ�
îŠē�îƙ�ƥĺĚ�ƎƑĿŞîƑǋ�ĲūŠƥ�ĿŠ�ČūŞŞƭŠĿČîƥĿūŠƙȦ�¹ĺĚ�
ŕĿŠĚîƑ�ƙîŠƙ�ƙĚƑĿĲ�ĲūŠƥ�ūĲĲĚƑƙ�ƥǋƎūĳƑîƎĺĿČîŕ�ǜĚǊĿċĿŕĿƥǋ�
îŠē�ūƎƥĿŞîŕ�ŕĚĳĿċĿŕĿƥǋ�ĿŠ�ċūƥĺ�ƥĺĚ�ŕūĳū�ŞîƑŒ�îŠē�ƥĚǊƥȦ�
TƥɄƙ�ČūŠƥĚŞƎūƑîƑǋ�îŠē�ǄĚƑƙîƥĿŕĚ�îŠē�ǅūƑŒƙ�ǅĚŕŕ�
îČƑūƙƙ�îŕŕ�ĲūƑŞƙ�ūĲ�ČūŞŞƭŠĿČîƥĿūŠƙȦ�Tƥ�ČîŠ�ċĚ�
ĿŠƙƥîŕŕĚē�ĿŠ�ċūƥĺ�ƥĺĚ�qîČ�~¬�îŠē�ūŠ�¡ ƙ�ĲūƑ�ƭƙĚ�ǅĿƥĺ�
q¬�~ĲǛČĚȦ

��������Ǣ��Ǣ�Ǣ�����Ǣ����Ǣ����Ǣ�����Ǣ����Ǣ����Ǣ������ơǢ��Ǣ��Ǣ
����Ǣ��Ǣ����Ǣ���Ǣ����Ǣ����Ǣ��������Ǣ��Ǣ����Ǣ����Ǣ
���Ǣ���Ǣ��Ǣ���Ǣ��Ǣ���������ơǢ��Ǣ��Ǣ��������Ǣ����Ǣ��Ǣ
�������Ǣƭ��������Ǣ��������ƮǢ���Ǣ���Ǣ��Ǣƭ��������Ʈơ

¹ǋƎūĳƑîƎĺǋ
~ǄĚƑǄĿĚǅ

�ŕŕ�ĲūŠƥƙ�Şƭƙƥ�ċĚ�ŕĚĳîŕŕǋ�îČƐƭĿƑĚē�ċǋ�ČŕĿĚŠƥȬǄĚŠēūƑ�ƎîƑƥŠĚƑƙ�ƭƙĿŠĳ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥȳƙȴȦ�
¡ŕĚîƙĚ�ēū�Šūƥ�ƎîČŒîĳĚ�îŠē�ƙĺîƑĚ�ĲūŠƥƙ�ǅĿƥĺ�Øɤe�ūƑ�îŠǋ�ūĲ�ǋūƭƑ�ǄĚŠēūƑƙ�ƭŠŕĚƙƙ�ǋūƭ�ĺîǄĚ�
ƙĚČƭƑĚē�ŕĚĳîŕ�ƑĿĳĺƥ�ƥū�ēū�ƙū�îŠē�ĺîǄĚ�ČūŠƥƑîČƥȬĿŠǄūĿČĚ�ƎƑūūĲ�ƥū�ƙĺîƑĚ�ǅĿƥĺ�ƎîČŒîĳĚē�ĲūŠƥƙȦ�
sĚĚē�ūĲ�î�ĲūŠƥ�ɁƭƙîĳĚ�ĚǊƥĚŠƙĿūŠɂ�Ŀƙ�ċîƙĚē�ūŠ�ĚŠē�ƭƙĚ�ūĲ�ĲūŠƥ�îŠē�ƑĚƐƭĿƑĚē�ċǋ�ƙūŞĚ�ĲūƭŠēƑĿĚƙɄ�
/Àg�ƙȦ�¹ĺĿƙ�ĳƭĿēĚ�ēūĚƙ�Šūƥ�ČūŠƙƥĿƥƭƥĚ�ŕĚĳîŕ�ƎƭƑČĺîƙĚ�ūĲ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥ�ūŠ�ċĚĺîŕĲ�ūĲ�ƥĺĚ�
 ūŕŕĚĳĚ�GƭŠē�ūƑ�îŠǋ�ūĲ�Ŀƥƙ�ƎîƑƥŠĚƑ�ǄĚŠēūƑƙȦ�

GūƑ�ŞūƑĚ�ĿŠĲūƑŞîƥĿūŠ�ČūŠČĚƑŠĿŠĳ�ƙĚČƭƑĿŠĳ�ŕĚĳîŕ�ĚŠē�ƭƙĚ�ƎŕĚîƙĚ�ƙĚĚȠ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬîǄĚŠĿƑȹŠĚǊƥ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬČūŠƥĚŠƥȬŞĿČƑūƙūĲƥȹƥǋƎūĳƑîƎĺǋ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬƎîŕîƥĿŠūȬŕĿČĚŠƙĚƙ



�×/sT¤�s/Ý¹�G�qTgÞ
�ǄĚŠĿƑ�Ŀƙ�ČƑĚîƥĚē�ǅĿƥĺ�î�ǄîƑĿĚƥǋ�ūĲ�ǅĚĿĳĺƥƙȦ�¹ĺĿƙ�ƙîŠƙ�ƙĚƑĿĲ�ĲūŠƥ�
ĳĿǄĚƙ�ƭƙ�ƥĺĚ�ǜĚǊĿċĿŕĿƥǋ�ƥū�ČƑĚîƥĚ�î�ǄîƑĿĚƥǋ�ūĲ�ŕūūŒƙȦ

�×/sT¤� ~s'/s¬/'
¹ĺĚ�ČūŠēĚŠƙĚē�ǄĚƑƙĿūŠ�ūĲ��ǄĚŠĿƑ�Ŀƙ�î�ĳūūē�îŕƥĚƑŠîƥĚ�ĲūŠƥ�ƥū�ƭƙĚ�
ĿŠ�Čîŕŕūƭƥƙ�îŠē�ŠîƑƑūǅ�ČūŕƭŞŠ�ƙƎîČĚƙȦ�Tƥ�ČūŞƎŕĚŞĚŠƥƙ�îŠē�
ƙĚƎîƑîƥĚƙ�ĿƥƙĚŕĲ�ĲƑūŞ�ƥĺĚ�ƙƥîŠēîƑē�ĺĚîēŕĿŠĚƙ�îŠē�ċūēǋɉČūƎǋȦ�

¡�g�¹Ts~
¡îŕîƥĿŠū�Ŀƙ�î�ČūŞƎŕĚŞĚŠƥîƑǋ�ĲūŠƥ�ƥū��ǄĚŠĿƑ�ƥĺîƥ�ČîŠ�ċĚ�ƭƙĚē�ĿŠ�
ċūēǋ�ČūƎǋ�îŠē�îŕƙū�ƙĚƥ�îƙ�ĺĚîēŕĿŠĚ�ƥǋƎĚȦ�¹ĺĚ�ƭƙĚ�ūĲ�î�ƙĚƑĿĲ�ĲūŠƥ�
ĿŠ�ČūŞċĿŠîƥĿūŠ�ǅĿƥĺ�î�ƙîŠ�ƙĚƑĿĲ�ĲūŠƥ�ĲūƑ�ĚēĿƥūƑĿîŕ�ēĚƙĿĳŠ�ĺĚŕƎƙ�
ǅĿƥĺ�ƑĚîēîċĿŕĿƥǋȡ�ĺĿĚƑîƑČĺǋȡ�ĚŠĳîĳĚŞĚŠƥȡ�îŠē�ūǄĚƑîŕŕ�ƭƙĚƑ�
ĚǊƎĚƑĿĚŠČĚȦ�



*XLGH�WR�VHWWLQJ�KHDGOLQHV
¹ĺĚ�ĲūŕŕūǅĿŠĳ�Ŀƙ�î�ƑĚĲĚƑĚŠČĚ�ĲūƑ�ǄîƑĿūƭƙ�ĺĚîēŕĿŠĚ�ƙĚƥƥĿŠĳƙ�ƭƙĿŠĳ�¡îŕîƥĿŠūȦ

*LYH�D�*LIW�RI�(GXFDWLRQ

&KDUWLQJ�<RXU�3DWK
WR�6XSSRUWLQJ�

1DWLYH�&RPPXQLWLHV

/$67,1*�
/(*$&<

$�%2/'�3$7+

¬O~¤¹/¤�O/�'gTs/¬� �s�
�/�¬/¹�Ts��gg�À¡¡/¤ �¬/�

G~¤�/q¡O�¬T¬

g~sH/¤�O/�'gTs/¬�¬O~Àg'��/�¬/¹�
Ts�O/�'gTs/ȹ¬¹Þg/� �¡T¹�gTè�¹T~s�

G~¤��/¹¹/¤�g/HT�TgT¹Þ



�ēēĿƥĿūŠîŕ
¹ǋƎūĳƑîƎĺĿČ�HƭĿēĚŕĿŠĚƙ

¬ūŞĚƥĿŞĚƙ�ƥĺĚ�ĺĚîēŕĿŠĚƙ�ǅĿŕŕ�ŠĚĚē�ƥū�ċĚ�
ĲūƑŞîƥƥĚē�ĲūƑ�ƙŞîŕŕĚƑ�ĚǊĚČƭƥĿūŠƙ�îŠē�
ƙūŞĚƥĿŞĚƙ�ǅĿƥĺ�ƙƭƎƎūƑƥĿŠĳ�ċūēǋ�ČūƎǋȦ�
GūƑ�ĚîČĺ�ūĲ�ƥĺĚƙĚ�ĿŠƙƥîŠČĚƙȡ�Ĳūŕŕūǅ�ƥĺĚƙĚ�
îēēĿƥĿūŠîŕ�ƥǋƎūĳƑîƎĺĿČ�ĳƭĿēĚŕĿŠĚƙȦ

¬q�gg�¬¡� /¬
¬ĿŞƎŕĿĲǋ�ƥĺĚ�ĺĚîēŕĿŠĚƙ�îŠē�ĺĚŕƎ�ǅĿƥĺ�ŕĚĳĿċĿŕĿƥǋ�
ċǋ�ƭƙĿŠĳ�îŕŕ�ČîƎƙȦ

O/�'gTs/¬�ɤ��~'Þ� ~¡Þ
 ƑĚîƥĚ�ĺĿĚƑîƑČĺǋ�îŠē�ǄîƑĿîƥĿūŠ�ċǋ�ČūŞċĿŠĿŠĳ�
ĲūŠƥ�ƥǋƎĚ�îŠē�ƙĿǕĚȦ�

¬q�gg�¬¡� /¬

O/�'gTs/¬�ɤ��~'Þ� ~¡Þ

&KDUWLQJ�<RXU�3DWK
WR�6XSSRUWLQJ�

1DWLYH�&RPPXQLWLHV

/$67,1*�
/(*$&<

/RUHP�LSVXP�GRORU�VLW�DPHW��
FRQVHFWHWXU�DGLSLVFLQJ�HOLW��
1XOODP�D�PROHVWLH�WRUWRU��
0DXULV�HOHLIHQG�HVW�TXLV�

ELEHQGXP�ORERUWLV��,QWHJHU�LQ�
WHPSRU�PHWXV��1XOODP�GLFWXP�

YHVWLEXOXP�FRQYDOOLV�

/RUHP�LSVXP�GRORU�VLW�DPHW��
FRQVHFWHWXU�DGLSLVFLQJ�HOLW��
1XOODP�D�PROHVWLH�WRUWRU��
0DXULV�HOHLIHQG�HVW�TXLV�

ELEHQGXP�ORERUWLV�WHPSRU�
1XOODP�GLFWXP�YHVWLEXOXP�
FRQYDOOLV�WHPSRU�PHWXV�



�����Ǣ���������Ǣ���Ǣ�������Ǣ����Ǣ��Ǣ��Ǣ
������������Ǣ���������Ǣ��Ǣ���Ǣ�������Ǣ���Ǣ
���������Ǣ��Ǣ������Ǣ��������Ǣ��������ơǢ

��Ǣ��Ǣ��������Ǣ��Ǣ����Ǣ��Ǣ���Ǣ����Ǣ������Ǣ
�����Ǣ��Ǣ�����������Ǣ������Ǣ����Ǣ���Ǣ������ơ

���Ǣ����ƴ�Ǣ�����Ǣ������Ǣ���Ǣ�����Ǣ��Ǣ
��ċ�����Ǣ���������Ǣ�����Ǣ��Ǣ���Ǣ���Ǣ��Ǣ
�����Ǣ������������ơǢ��Ǣ������Ǣ��Ǣ���Ǣ
���������Ǣ���Ǣ���Ǣ��Ǣ�������ƢǢ���������ƢǢ
���Ǣ�������ơǢ

 ūŕūƑ
~ǄĚƑǄĿĚǅ



 ƑĚîŞ

gĚĳîČǋ
¤Ěē

�ŕîČŒ

 ��ǯ
q��ǧǦǦ
Þ��ǬǪ
e��ǪǮ

¤��ǧǩǪ
H��ǩǮ
���ǫǧ

ȥǮǬǨǬǩǩ
¡q¬�ǨǦǨČ

 ��Ǧ
q��Ǩ
Þ��ǧǨ
e��Ǧ

¤��ǨǪǮ
H��ǨǪǧ
���ǨǨǪ

ȥGǮGǧ/Ǧ
¡q¬�¡ǭȹǧ �

 ��Ǧ
q��Ǧ
Þ�ɊɊɊǦ
e��ǧǦǦ

¤��Ǧ
H��Ǧ
���Ǧ

ȥǦǦǦǦǦ

¹îŠēĚŞ
¤Ěē

 ��ǧǮ
q��ǧǦǦ
Þ����ௐɊǮǭ
eௐ�ǯ

¤��ǧǮǬ
H��ǧǫ
���Ǫǭ

ȥ��ǦGǨG
¡q¬�ǨǦǦČ

 ��ǨǬ
q��ǮǬ
Þ��ǧǦǦ
e��ǨǨ

¤��ǧǫǭ
H��ǫǮ
���ǧǬ

ȥǯ'ǩ�ǧǦ
¡q¬�ǭǬǦǦČ

 ��ǨǬ
q��ǩǧ
Þ��ǩǮ
e��Ǧ

¤��ǧǯǨ
H��ǧǭǦ
���ǧǫǩ

ȥ Ǧ��ǯǯ
¡q¬�ǭǫǨǯČ

 ��ǮǪ
q��ǩǧ
Þ��ǫǬ
e��ǧǦ

¤��Ǩǭ
H��ǧǨǭ
���ǧǧǮ

ȥǧ�ǭGǭǬ
¡q¬�ǭǭǨǦČ

 ��ǧǦǦ
q��ǭǫ
Þ��Ǫǩ
e��ǩǫ

¤��Ǩ
H��ǫǭ
���Ǯǫ

ȥǦǨǩǯǫǫ
¡q¬�ǨǩǮǦČ

 ��ǧ
q�ǭǨ
Þ��ǧǦǦ
e��ǭ

¤��ǨǨǦ
H��ǯǪ
���ǧǬ

ȥ' ǫ/ǧǦ
¡q¬�ǧǫǯČ

 ��ǧǪ
q��ǨǬ
Þ��ǧǦǦ
e��Ǧ

¤��ǨǨǩ
H��ǧǮǨ
���ǩǦ

ȥ'G�Ǭǧ/
¡q¬�ǧǧǦČ

 ūŕūƑ�¡îŕĚƥƥĚ
gĚĳîČǋ�¤Ěē�Ŀƙ�ƭƙĚē�ƙƎîƑĿŠĳŕǋ�îČƑūƙƙ�ƥĺĚ�ċƑîŠē�ƥū�
ČƑĚîƥĚ�ČūŠƙĿƙƥĚŠČǋȦ�Tƥ�ƙĺūƭŕē�ċĚ�ƭƙĚē�ĲūƑ�ƥĺĚ�ĲĚîƥĺĚƑ�
ǜîŞĚ�ŕūĳū�ǅĺĚŠ�ƭƙĚē�ĿŠ�ƥĺĚ�ŕūČŒƭƎȦ��ŕîČŒ�Ŀƙ�ƭƙĚē�ĲūƑ�
ƥĺĚ�ǅūƑēŞîƑŒ��q/¤T �s�Ts'T�s� ~gg/H/�GÀs'�
ĿŠ�ƥĺĚ�ŕūČŒƭƎ�îŠē�Ŀƙ�îŕƙū�ƭƙĚē�ĲūƑ�ƥǋƎĚƙĚƥƥĿŠĳ�ČūƎǋȦ

¬ĚČūŠēîƑǋ�ČūŕūƑƙ�ǅūƑŒ�ƥūĳĚƥĺĚƑ�ǅĿƥĺ�gĚĳîČǋ�¤ĚēȦ�
¹ĺĚǋ�ǅūƑŒ�ǅĚŕŕ�îƙ�î�ċîČŒĳƑūƭŠē�ČūŕūƑ�ūƑ�îČČĚŠƥ�ČūŕūƑ�
ūƑ�ĿĲ�ƥĺĚ�ŠĚĚē�ĲūƑ�îēēĿƥĿūŠîŕ�ČūŕūƑƙ�îƑĿƙĚƙȦ

GūƑ�ĿŠƙƥîŠČĚȠ
ȹ�î�ŠĚǅ�ǅĚċƙĿƥĚ�ƎîĳĚ�ūƑ�ċƭƥƥūŠ
ȹ�î�ƎîƥƥĚƑŠ
ȹ�ǅĺĚŠ�îŠūƥĺĚƑ�ƑĚē�Ŀƙ�ŠĚĚēĚē�ĿŠ�ƥîŠēĚŞ�
���ǅĿƥĺ�gĚĳîČǋ�¤Ěē

ÀƙĚ�ƥĺĚ�GƭŠē�ČūŕūƑ�ƎîŕĚƥƥĚ�ūŠŕǋȠ� qÞe�ǄîŕƭĚƙ�ĲūƑ�
ƎƑĿŠƥ�îŠē�¤H�ȬO/Ý�ŠƭŞċĚƑƙ�ĲūƑ�ǅĚċȦ�GūƑ�ċĚƥƥĚƑ�
ČūŠƥƑūŕ�ĿŠ�ƙƎūƥ�ČūŕūƑ�ūƭƥƎƭƥ�ĲūƑ�ƎƑĿŠƥȡ�ƭƙĚ�ƥĺĚ�¡q¬�
ŠƭŞċĚƑƙ�îŕƙū�ƎƑūǄĿēĚēȦ

¬/ ~s'�¤Þ� ~g~¤¬



 ūŕūƑ�¡îŕĚƥƥĚ�'~ƙ�îŠē�'~sɄ¹ƙ

 ūŕūƑ� ūŞċĿŠîƥĿūŠ�/ǊîŞƎŕĚƙ

 ĺūūƙĚ�
ĺĿĳĺȹČūŠƥƑîƙƥ�
ƥĚǊƥ�ČūŕūƑƙ

�ēē�î�ƎūƎ�ūĲ�î�
ČūŠƥƑîƙƥĿŠĳ�ČūŕūƑ
ĲūƑ�ĚŞƎĺîƙĿƙ�

'~ƙ '~sɄ¹� ~q�Ts/� ~g~¤¬�
¹O�¹�×T�¤�¹/

'~sɄ¹� ~q�Ts/� ~g~¤¬�
¹O�¹��¤/�¹~~�¬TqTg�¤�Ts�OÀ/



3KRWRJUDSK\�LV�SULPDULO\�
IRFXVHG�RQ�VWXGHQW�SRUWUDLWV��
:KHQHYHU�SRVVLEOH��XVH�WKH�
OLEUDU\�DVVHWV�SURYLGHG��
7KH\�SURYLGH�WKH�EHVW�FRORU��
FRQWUDVW��DQG�UHVROXWLRQ�IRU�
PXOWLSOH�XVHV�

»łğ͑ƘƷƛƘŵƣğ͑ŵĹ͑Ưłğ͑ƣƯƷėğŪƯ͑ƘłŵƯŵĺƛñƘłǖ͑şňĎƛñƛǖ͑ňƣ͑Ưŵ͑ƘƛŵǏňėğ͑ñ͑
ǏñƛňğƯǖ͑ŵĹ͑ňŨñĺğƣ͑ƯłñƯ͑ĐñŪ͑ĐñŪ͑ƣƯñŪė͑ñşŵŪğ͑ňŪ͑ñ͑łğñėğƛ͑ŵƛ͑Ďğ͑
Ƙñňƛğė͑ǐňƯł͑ñ͑łğñėşňŪğ̢

¡ĺūƥūĳƑîƎĺǋ
~ǄĚƑǄĿĚǅ



¤H��¡ĺūƥūĳƑîƎĺǋ



¤H��¡ĺūƥūĳƑîƎĺǋ



¤H��¡ĺūƥūĳƑîƎĺǋ



¡îƥƥĚƑŠ
�ƙƙĚƥƙ
¡îƥƥĚƑŠƙ�îƑĚ�î�ĳūūē�ǅîǋ�ƥū�îēē�ƥĚǊƥƭƑĚ�îŠē�ǄĿƙƭîŕ�
ĿŠƥĚƑĚƙƥ�ƥū�ƙūŕĿē�ČūŕūƑĚē�ċîČŒĳƑūƭŠēƙ�ĿŠ�ƙƭƎƎūƑƥ�ūĲ�
ēĚƙĿĳŠ�îŠē�ŕîǋūƭƥȦ

ØĺĚŠ�ČƑĚîƥĿŠĳ�î�ƎîƥƥĚƑŠ�îƙ�î�ċîČŒĳƑūƭŠēȡ�îēŏƭƙƥ�
ƥĺĚ�ūƎîČĿƥǋ�îƙ�ŠĚĚēĚē�ƥū�îČĺĿĚǄĚ�ƥĺĚ�ēĚƙĿƑĚē�ƑĚƙƭŕƥȦ�

ØĺĚŠ�ƭƙĚē�ĿŠ�ČūŞċĿŠîƥĿūŠ�ǅĿƥĺ�îŠūƥĺĚƑ�ČūŕūƑȡ�ƭƙĚ�
ūŠĚ�ūĲ�ƥĺĚ�ƑĚČūŞŞĚŠēĚē�ČūŕūƑ�ČūŞċĿŠîƥĿūŠƙȦ



TŠƥƑū�¹ƑĚîƥŞĚŠƥ�

gūǅĚƑ�¹ĺĿƑē�¹ƑĚîƥŞĚŠƥ�

¹ĿƥŕĚ� îƑēƙ

gūĳū��ŠĿŞîƥĿūŠ�Ȭ�/Šē� îƑē

�ƙƙĚƥƙ�

×ĿēĚū
HƭĿēĚŕĿŠĚƙ



23(1,1*�$1'�&/26,1*�6(48(1&(���9�

,1752���$,&)��'HIRFXV�WLWOH�VHTXHQFH�EHJLQV�� ,1752���35(6(176�VOLGHV�LQ�DQG�PRYHV�$,&)�RYHU 5HYHDOV�WR�9,'(2�7,7/(���VWXGHQW�92�EHJLQV� /2:(5�7+,5'

7,7/(�&$5'��3DODWLQR�PDWFKHV�YLGHR�WLWOH�� (1'�&$5'�/2&.83/2*2�$1,0$7,21 5(62/9(�72�/2*2�,&21



~¡/sTsH��s'� g~¬TsH�¬/£À/s /�ȹ�×Ǩ

,1752���$,&)��'HIRFXV�WLWOH�VHTXHQFH�EHJLQV�� Ts¹¤~�ȹ��T G�ŞūǄĚƙ�ƭƎ�ƥĺĚŠ�¡¤/¬/s¹¬�ƙŕĿēĚƙ�ĿŠ ¤ĚǄĚîŕƙ�ƥū�×T'/~�¹T¹g/��ȳƙƥƭēĚŠƥ�×~�ċĚĳĿŠƙȴ g~Ø/¤�¹OT¤'

¹T¹g/� �¤'�ȳ¡îŕîƥĿŠū�ŞîƥČĺĚƙ�ǄĿēĚū�ƥĿƥŕĚȴ� /s'� �¤'�g~ eÀ¡g~H~��sTq�¹T~s ¤/¬~g×/�¹~�g~H~�T ~s



TŠƥƑū�
¹ƑĚîƥŞĚŠƥ
¹ĚǊƥ�ūǄĚƑŕîǋ�ūŠ�ċŕîČŒ�ċîČŒĳƑūƭŠē�ƙĺūƭŕē�ċĚ�
ƑĚǄĚƑƙĚē�ūƭƥ�ĿŠ�ǅĺĿƥĚȦ�¹ĺĚ�ĲūŠƥ�ƭƙĚē�Ŀƙ��ǄĚŠĿƑ�sĚǊƥ�
îŠē�Ŀƙ�ČĚŠƥĚƑȹîŕĿĳŠĚē�îŠē�ƭƙĚƙ�ƙƎĚČĿǛČ�ŕĚƥƥĚƑ�
ƥƑîČŒĿŠĳ�îŠē�ƥĚǊƥ�ƙĿǕĿŠĳȦ

¡ĺūƥū¬ĺūƎ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭTŠƥƑū îƑēȦƎƙē

TŕŕƭƙƥƑîƥūƑ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭTŠƥƑū îƑēȦîĿ

�ŕŕ�ĲūŠƥƙ�Şƭƙƥ�ċĚ�ŕĚĳîŕŕǋ�îČƐƭĿƑĚē�ċǋ�ČŕĿĚŠƥȬǄĚŠēūƑ�ƎîƑƥŠĚƑƙ�ƭƙĿŠĳ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥȳƙȴȦ�
¡ŕĚîƙĚ�ēū�Šūƥ�ƎîČŒîĳĚ�îŠē�ƙĺîƑĚ�ĲūŠƥƙ�ǅĿƥĺ�Øɤe�ūƑ�îŠǋ�ūĲ�ǋūƭƑ�ǄĚŠēūƑƙ�ƭŠŕĚƙƙ�ǋūƭ�ĺîǄĚ�
ƙĚČƭƑĚē�ŕĚĳîŕ�ƑĿĳĺƥ�ƥū�ēū�ƙū�îŠē�ĺîǄĚ�ČūŠƥƑîČƥȬĿŠǄūĿČĚ�ƎƑūūĲ�ƥū�ƙĺîƑĚ�ǅĿƥĺ�ƎîČŒîĳĚē�ĲūŠƥƙȦ�
sĚĚē�ūĲ�î�ĲūŠƥ�ɁƭƙîĳĚ�ĚǊƥĚŠƙĿūŠɂ�Ŀƙ�ċîƙĚē�ūŠ�ĚŠē�ƭƙĚ�ūĲ�ĲūŠƥ�îŠē�ƑĚƐƭĿƑĚē�ċǋ�ƙūŞĚ�ĲūƭŠēƑĿĚƙɄ�
/Àg�ƙȦ�¹ĺĿƙ�ĳƭĿēĚ�ēūĚƙ�Šūƥ�ČūŠƙƥĿƥƭƥĚ�ŕĚĳîŕ�ƎƭƑČĺîƙĚ�ūĲ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥ�ūŠ�ċĚĺîŕĲ�ūĲ�ƥĺĚ�
 ūŕŕĚĳĚ�GƭŠē�ūƑ�îŠǋ�ūĲ�Ŀƥƙ�ƎîƑƥŠĚƑ�ǄĚŠēūƑƙȦ�

GūƑ�ŞūƑĚ�ĿŠĲūƑŞîƥĿūŠ�ČūŠČĚƑŠĿŠĳ�ƙĚČƭƑĿŠĳ�ŕĚĳîŕ�ĚŠē�ƭƙĚ�ƎŕĚîƙĚ�ƙĚĚȠ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬîǄĚŠĿƑȹŠĚǊƥ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬČūŠƥĚŠƥȬŞĿČƑūƙūĲƥȹƥǋƎūĳƑîƎĺǋ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬƎîŕîƥĿŠūȬŕĿČĚŠƙĚƙ



¹ĿƥŕĚ� îƑēƙ
¹ĚǊƥ�ūǄĚƑŕîǋ�ūŠ�ċŕîČŒ�ċîČŒĳƑūƭŠē�ƙĺūƭŕē�ċĚ�
ƑĚǄĚƑƙĚē�ūƭƥ�ĿŠ�ǅĺĿƥĚȦ�¹ĺĚ�ĲūŠƥ�ƭƙĚē�Ŀƙ�¡îŕîƥĿŠū�
îŠē�Ŀƙ�ČĚŠƥĚƑȹîŕĿĳŠĚē�îŠē�ƭƙĚƙ�ƙƎĚČĿǛČ�ƥĚǊƥ�ƥƑîČŒĿŠĳ�
îŠē�ŕĚîēĿŠĳȦ

¡ĺūƥū¬ĺūƎ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭ¹ĿƥŕĚ îƑēȦƎƙē

TŕŕƭƙƥƑîƥūƑ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭ¹ĿƥŕĚ îƑēȦîĿ

�ŕŕ�ĲūŠƥƙ�Şƭƙƥ�ċĚ�ŕĚĳîŕŕǋ�îČƐƭĿƑĚē�ċǋ�ČŕĿĚŠƥȬǄĚŠēūƑ�ƎîƑƥŠĚƑƙ�ƭƙĿŠĳ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥȳƙȴȦ�
¡ŕĚîƙĚ�ēū�Šūƥ�ƎîČŒîĳĚ�îŠē�ƙĺîƑĚ�ĲūŠƥƙ�ǅĿƥĺ�Øɤe�ūƑ�îŠǋ�ūĲ�ǋūƭƑ�ǄĚŠēūƑƙ�ƭŠŕĚƙƙ�ǋūƭ�ĺîǄĚ�
ƙĚČƭƑĚē�ŕĚĳîŕ�ƑĿĳĺƥ�ƥū�ēū�ƙū�îŠē�ĺîǄĚ�ČūŠƥƑîČƥȬĿŠǄūĿČĚ�ƎƑūūĲ�ƥū�ƙĺîƑĚ�ǅĿƥĺ�ƎîČŒîĳĚē�ĲūŠƥƙȦ�
sĚĚē�ūĲ�î�ĲūŠƥ�ɁƭƙîĳĚ�ĚǊƥĚŠƙĿūŠɂ�Ŀƙ�ċîƙĚē�ūŠ�ĚŠē�ƭƙĚ�ūĲ�ĲūŠƥ�îŠē�ƑĚƐƭĿƑĚē�ċǋ�ƙūŞĚ�ĲūƭŠēƑĿĚƙɄ�
/Àg�ƙȦ�¹ĺĿƙ�ĳƭĿēĚ�ēūĚƙ�Šūƥ�ČūŠƙƥĿƥƭƥĚ�ŕĚĳîŕ�ƎƭƑČĺîƙĚ�ūĲ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥ�ūŠ�ċĚĺîŕĲ�ūĲ�ƥĺĚ�
 ūŕŕĚĳĚ�GƭŠē�ūƑ�îŠǋ�ūĲ�Ŀƥƙ�ƎîƑƥŠĚƑ�ǄĚŠēūƑƙȦ�

GūƑ�ŞūƑĚ�ĿŠĲūƑŞîƥĿūŠ�ČūŠČĚƑŠĿŠĳ�ƙĚČƭƑĿŠĳ�ŕĚĳîŕ�ĚŠē�ƭƙĚ�ƎŕĚîƙĚ�ƙĚĚȠ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬîǄĚŠĿƑȹŠĚǊƥ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬČūŠƥĚŠƥȬŞĿČƑūƙūĲƥȹƥǋƎūĳƑîƎĺǋ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬƎîŕîƥĿŠūȬŕĿČĚŠƙĚƙ





gūǅĚƑ�¹ĺĿƑē
¹ĚǊƥ�ūǄĚƑŕîǋ�ƙĺūƭŕē�ċĚ�ƑĚǄĚƑƙĚē�ūƭƥ�ĿŠ�ǅĺĿƥĚ�ūŠ�
ċūƥƥūŞ�ŕĚĲƥ�ČūƑŠĚƑ�ūĲ�ǄĿēĚū�ĲƑîŞĚȦ�¹ĺĚ�ĲūŠƥ�ƭƙĚē�Ŀƙ�
�ǄĚŠĿƑ�sĚǊƥ�îŠē�Ŀƙ�ŕĚĲƥȹîŕĿĳŠĚē�îŠē�ƭƙĚƙ�ƙƎĚČĿǛČ�
ƥĚǊƥ�ƥƑîČŒĿŠĳ�îŠē�ŕĚîēĿŠĳȦ

¡ĺūƥū¬ĺūƎ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭgūǅĚƑ¹ĺĿƑēȦƎƙē

TŕŕƭƙƥƑîƥūƑ�îƙƙĚƥ�ƎƑūǄĿēĚēȠ
 Gȭ×ĿēĚūȭgūǅĚƑ¹ĺĿƑēȦîĿ

�ŕŕ�ĲūŠƥƙ�Şƭƙƥ�ċĚ�ŕĚĳîŕŕǋ�îČƐƭĿƑĚē�ċǋ�ČŕĿĚŠƥȬǄĚŠēūƑ�ƎîƑƥŠĚƑƙ�ƭƙĿŠĳ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥȳƙȴȦ�
¡ŕĚîƙĚ�ēū�Šūƥ�ƎîČŒîĳĚ�îŠē�ƙĺîƑĚ�ĲūŠƥƙ�ǅĿƥĺ�Øɤe�ūƑ�îŠǋ�ūĲ�ǋūƭƑ�ǄĚŠēūƑƙ�ƭŠŕĚƙƙ�ǋūƭ�ĺîǄĚ�
ƙĚČƭƑĚē�ŕĚĳîŕ�ƑĿĳĺƥ�ƥū�ēū�ƙū�îŠē�ĺîǄĚ�ČūŠƥƑîČƥȬĿŠǄūĿČĚ�ƎƑūūĲ�ƥū�ƙĺîƑĚ�ǅĿƥĺ�ƎîČŒîĳĚē�ĲūŠƥƙȦ�
sĚĚē�ūĲ�î�ĲūŠƥ�ɁƭƙîĳĚ�ĚǊƥĚŠƙĿūŠɂ�Ŀƙ�ċîƙĚē�ūŠ�ĚŠē�ƭƙĚ�ūĲ�ĲūŠƥ�îŠē�ƑĚƐƭĿƑĚē�ċǋ�ƙūŞĚ�ĲūƭŠēƑĿĚƙɄ�
/Àg�ƙȦ�¹ĺĿƙ�ĳƭĿēĚ�ēūĚƙ�Šūƥ�ČūŠƙƥĿƥƭƥĚ�ŕĚĳîŕ�ƎƭƑČĺîƙĚ�ūĲ�ƑĚČūŞŞĚŠēĚē�ĲūŠƥ�ūŠ�ċĚĺîŕĲ�ūĲ�ƥĺĚ�
 ūŕŕĚĳĚ�GƭŠē�ūƑ�îŠǋ�ūĲ�Ŀƥƙ�ƎîƑƥŠĚƑ�ǄĚŠēūƑƙȦ�

GūƑ�ŞūƑĚ�ĿŠĲūƑŞîƥĿūŠ�ČūŠČĚƑŠĿŠĳ�ƙĚČƭƑĿŠĳ�ŕĚĳîŕ�ĚŠē�ƭƙĚ�ƎŕĚîƙĚ�ƙĚĚȠ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬîǄĚŠĿƑȹŠĚǊƥ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬČūŠƥĚŠƥȬŞĿČƑūƙūĲƥȹƥǋƎūĳƑîƎĺǋ
ĺƥƥƎƙȠȬȬǅǅǅȦĲūŠƥƙȦČūŞȬĲūŠƥȬŕĿŠūƥǋƎĚȬƎîŕîƥĿŠūȬŕĿČĚŠƙĚƙ





�ŠĿŞîƥĚē�gūĳū
¹ĚǊƥ�ūǄĚƑŕîǋ�ƙĺūƭŕē�ċĚ�ƑĚǄĚƑƙĚē�ūƭƥ�ĿŠ�ǅĺĿƥĚ�ūŠ�
ċūƥƥūŞ�ŕĚĲƥ�ČūƑŠĚƑ�ūĲ�ǄĿēĚū�ĲƑîŞĚȦ�¹ĺĚ�ĲūŠƥ�ƭƙĚē�Ŀƙ�
�ǄĚŠĿƑ�sĚǊƥ�îŠē�Ŀƙ�ŕĚĲƥȹîŕĿĳŠĚē�îŠē�ƭƙĚƙ�ƙƎĚČĿǛČ�
ƥĚǊƥ�ƥƑîČŒĿŠĳ�îŠē�ŕĚîēĿŠĳȦ

�ƙƙĚƥ�ƎƑūǄĿēĚēȠ
�ĲƥĚƑ�/ĲĲĚČƥƙ�ȦîĚƎ�ǛŕĚ

G/�¹O/¤�Gg�q/��sTq�¹T~s

/s'� �¤'�¬¹Tgg
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�ƙƙĚƥƙ
HƑĚîƥ�ČîƑĚ�ĺîƙ�ċĚĚŠ�ƥîŒĚŠ�ƥū�îƙƙĚŞċŕĚ�îŠē�ƎƑūǄĿēĚ�
ċūƥĺ�¡ĺūƥū¬ĺūƎ�îŠē�TŕŕƭƙƥƑîƥūƑ�ǛŕĚƙ�ƥū�ƭƙĚ�ĲūƑ�
 ūŕŕĚĳĚ�GƭŠē�ǄĿēĚū�ƎƑūēƭČƥĿūŠȦ�ÀƙĚ�ūĲ�ƥĺĚƙĚ�ǛŕĚƙ�
ǅĿŕŕ�ĿŠƙƭƑĚ�ċƑîŠē�ČūŠƙĿƙƥĚŠČǋ�ƥĺƑūƭĳĺūƭƥ�ƥĺĚ�
ƎƑūēƭČƥĿūŠ�ƎƑūČĚƙƙȦ

s~¹/Ƞ
TĲ�ūƭƥƙƥîŠēĿŠĳ�ČĿƑČƭŞƙƥîŠČĚƙ�îƑĿƙĚ�îŠē�ūƥĺĚƑ�
îƙƙĚƥƙ�îƑĚ�ŠĚĚēĚēȡ�ƎŕĚîƙĚ�ƭƙĚ�ƥĺĚ�ǄĿƙƭîŕ�ĳƭĿēĚŕĿŠĚƙ�
ƎƑūǄĿēĚē�ƥū�ĺĚŕƎ�ĳƭĿēĚ�ƥĺĚ�ČƑĚîƥĿūŠ�ūĲ�ŠĚǅ�ǛŕĚƙȦ�
¡ŕĚîƙĚ�ƑĚîČĺ�ūƭƥ�ƥū�ƥĺĚ� ūŕŕĚĳĚ�GƭŠē�ŞîƑŒĚƥĿŠĳ�
ƥĚîŞ�ĲūƑ�îƎƎƑūǄîŕȦ



'ĿƑĚČƥ�îŕŕ�ŞĚēĿî�ĿŠƐƭĿƑĿĚƙ�ƥūȠ
'ĿŠî�OūƑǅĚēĚŕ�ȳqĚēĿîȴ�îŠē�eîƑĚŠ� ĺĚƭŠĳ�ȳqîƑŒĚƥĿŠĳȴ

�ŞĚƑĿČîŠ�TŠēĿîŠ� ūŕŕĚĳĚ�GƭŠē
Ǯǩǩǩ�HƑĚĚŠǅūūē��ŕǄēȦ
'ĚŠǄĚƑȡ� ūŕūƑîēū�ǮǦǨǨǧ
¡ĺūŠĚȠ�ǩǦǩȹǪǨǬȹǮǯǦǦ


