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gĽŔî�'îƐşîƬŔƤ

FN�J\N�VYYUSXQ�OY\aJ\M�^Y�^RN�]^J\^�YO�JXY^RN\�cNJ\�J^�B^˰�?J_V�^RN�0ZY]^VN˰�FN�NXTYcNM�VY^]�YO�
OJWSVc�^SWN�^RS]�]_WWN\�ZVJcSXQ�LJ\M�QJWN]�VSUN�>VM�<JSM�JXM�6Y�5S]R˳�]ZVJ]RSXQ�J\Y_XM�YX�
Y_\�BVSZ̐X̐BVSMN�JXM�K_SVMSXQ�LY_X^VN]]�LJ]^VN]�JXM�\SMSXQ�aJ`N]�J^�^RN�KNJLR˰�4`NX�^RY_QR�aN�
LY_VMX˿^� ^\J`NV˳�aN� MSM� OJWSVc� MSXXN\]�aS^R� MSňN\NX^� LY_X^\c� ^RNWN]� VSUN� 8^JVc� ˟^RS]� ZSL^_\N� S]�
O\YW�Y_\�8^JVc�XSQR^�JV^RY_QR�XYXN�YO�Y_\�8^JVSJX�\NVJ^S`N]�J\N�XJWNM�;_SQS�XY\�RJ`N�RJXMVNKJ\�
WY_]^JLRN]˰˰˰ˠ˰� ;SVJ� N`NX� WJMN� RYWNWJMN� ZJ]^J˶� FN� ^YYU� VY^]� YO� aJVU]� ZJ]^� ]LRYYV� JXM�
aJ`NM�RNVVY˰�FN�VYYU�OY\aJ\M�^Y�^RN�^SWN�aN�LJX�aJVU�^Y�]LRYYV�JQJSX�OY\�J�]LRYYV�MJc˰�FN�
RYZN�N`N\cYXN�RJM�J�aYXMN\O_V�]_WWN\�JXM�VYYU�OY\aJ\M�^Y�]NNSXQ�cY_�YX�IYYW˶

¸üİñŀķǃ�
ůȆ�JůÕİ

ɖ϶



¹ĸŪŝîƘ�'ĘFŪşƘŪ
Jȵ�ƊÕȮ�ÕǾ�ŀŴů÷ŀŀȨ�ŨŴķķüȨ�đŀȨ�ŴȮ϶



¬Ęîş�'ĽǉŪş

XüȨŨüɖ��ĘŀŢǃϴ�ŨƊěǽ�ůüÕǽϴ�ůüĸĸěȮ�ůŀŴŢĸÕķüĸȵ�Ɗěůǝ�÷Õƿϴ�Ēŀİđ�Ɗěůǝ�ŴĸñİüȮϴ�ðüÕñǝ



�ŔĘĊ�'ƐĘƘƘŔĘƐ



¬îƐîĸ�/ƘőîşđĘƐ



qîƐĽîşî�/ƘƍĽşŪƘî



¤Ūŝîş�FĘƐƐîƐŪ

<c�OJWSVc�JXM�8�^YYU�J�^aY̐aNNU�\YJM�^\SZ�^R\Y_QR�<YX^JXJ˳�FcYWSXQ�
JXM�BY_^R�3JUY^J˰��FN�aNX^�aRS^NaJ^N\�\JO^SXQ˳�ōc�Ŋ]RSXQ�JXM�]Ja�J�
\YMNY˰� �FN�JV]Y�aNX^� ^R\Y_QR�HNVVYa]^YXN�?J\U˳� ^RN�6\JXM�CN^YX]˳�
3N`SV]�CYaN\˳ �^RN�1JMVJXM]�JXM�]Ja�<^˰�A_]RWY\N˰



�ƐîđǊ�GĘŪƐıĘ

8�]ZNX^�WY]^�YO�^RN�]_WWN\�SX�3JXJ�?YSX^�QYSXQ�^Y�^RN�KNJLR�JXM�^RN�
ZYYV˳� JXM� VNJ\XSXQ� ^Y� ]_\O˰ � � CRNX� aN� ^YYU� J� ^\SZ� ^Y� ?J\U� 2S^c˳� D^JR˳�
3\SQQ]˳�8MJRY�JXM�9JLU]YX�7YVN˳�FcYWSXQ˰�FN�ZJMMVNM�_Z�\S`N\]˳�aNX^�
^Y�HNVVYa]^YXN�=J^SYXJV�?J\U�JXM�\YMN�RY\]N]˶



¬ĊîƐŔĘƤƤ�GŪŪđıîŝĘ



gĘǉĽ�GŪƐĘŔĽő



�ǃĘ�GƐĘîǃƬ

�ĘěȮ�ŨŴķķüȨ�J�Ũşüĸȵ�Ɲ�İŀȵ�ŀđ�ůěķǃ�Õȵ�ůĘǃ�ðüÕñǝ�ðŀŀĒěǃ�ðŀÕŢ÷ěĸǗϴ�
ŢüİÕƏěĸǗ�şŀŀİŨě÷ǃ�Ɗěůǝ�ķɖ�ŨěŨůüȨϴ�Õĸƿ�İŀƉěĸǗ�ķɖ�÷ŀǗ��üĸĸɖ��ěŨñŴěůȮϹ�ͼ



�ŔĘǉ�GƐĽƘǄŪŔđ



eîƤĘ�GƐŪĉĘĊőĘƐ



qĽŔŔĘƐ�GƬşđĘƐƘŪş



'ƐĘǄ�NîıĸĽıĸĽ

3\Na�RJM�J�\NJVVc�O_X�]_WWN\˳ �Z\JL^SLSXQ�Y_^MYY\]�aS^R�RS]�KJ]UN^KJVV�^NJW�Ω˳�
`S]S^SXQ�;JUN�CJRYN˳�VY^]�YO�ZYYV�^SWN�JXM�KNJLR�Y_^SXQ]˳�`S]S^SXQ�^RN�BJX�3SNQY�
IYY�JXM�\YJM�^\SZZSXQ�^Y�0VK_[_N\[_N˳�=Na�<NbSLY�^Y�RJXQ�Y_^�aS^R�RS]�LY_]SX]˶



�ĽŔŔǊ�NîƐƤ

8�aNX^�^Y�>VcWZSL�?J\U�
aS^R�Wc�OJWSVc�JXM�

O\SNXM]˰�CRN�XNb^�MJc�8�
aNX^�aRS^N�aJ^N\�\JO^SXQ˰�
8�aNX^�YX�J�RSUN˰�FN�

JV]Y�aNX^�YX�J�KYJ^�JXM�
aNX^�^_KSXQ�JXM�aJUN�
KYJ\MSXQ˰�8�JV]Y�aNX^�YX�
TN^�]US]�aS^R�Wc�WYW�
JXM�Wc�O\SNXM˰�8�]^JcNM�
SX�J�]_ZN\�LYYV�RY_]N�
aS^R�Wc�OJWSVc�JXM�Wc�

O\SNXM]˰



�ŔĘǉ�NîƐƤǔŪı
7S�O\SNXM]˶�

<c�OJWSVc�JXM�8�VNO^�;0�J^�^RN�
KNQSXXSXQ�YO�0Z\SV�JXM�M\Y`N�^Y�
>UVJRYWJ�2S^c˳�>UVJRYWJ�^Y�]^Jc�
aS^R�Wc�6\JXMWJ�6SQS˰��FN�ōNa�^Y�
RN\�RY_]N�SX�<JSXN�J^�^RN�KNQSXXSXQ�
YO�9_XN�JXM�RJM�^RN�KN]^�]_WWN\�
N`N\˰ �FN�aNX^�KYJ^SXQ˳�Ŋ]RSXQ˳�]aJW�
SX�^RN�YLNJX˳�\S`N\�JXM�VJUN˳�ZVJcNM�
aS^R�O\SNXM]�JXM�OJWSVc˳�JXM�aNX^�YX�
RSUN]�^R\Y_QR�^RN�OY\N]^]˰�FN�VY`N�
KNSXQ�SX�<JSXN�SX�^RN�]_WWN\˰ �0^�^RN�
NXM�YO�0_Q_]^�aN�M\Y`N�O\YW�<JSXN�
KJLU�^Y�>:2˰�8�WS]]�JVV�Wc�O\SNXM]�JXM�
VYYU�OY\aJ\M�^Y�]NNSXQ�cY_�KJLU�SX�
;0˶�B^Jc�]JON�N`N\cYXN˶˶˶

�§ͳ§���İüƏÕĸ÷ŢƝ



NîƐƐĽƘŪş�NŪŔŔîşđȶSđŪǃ



NîƐî�SŔĽŪƍŪƬŔŪƬ

�ĘěȮ�ŨŴķķüȨ�J�Ɗüĸȵ�ŀǾ�ƉÕñÕůěŀǾ�Ɗěůǝ�ķɖ�đÕķěİɖ�ěǾ�
�Õİǽ��şŢěĸǗȮ�Õĸƿ�ĘÕƿ�Ɲ�İŀȵ�ŀđ�đŴǾ϶



'ŪşŪǃîş�eĘŔŔĘƐ

7N\N̄]�3YXY`JX�\SQQSXQ�RS]�]JKY^˰�
7N�]JSVNM�N`N\c�MJc�JXM�\JLNM�SX�
aNNUVc�\NQJ^^J]˰�3YXY`JX�ZVJLNM�
^RS\M�Y\�RSQRN\�SX�
�\NQJ^^J]�^RS]�
]_WWN\�]Y�RN�WY`NM�_Z�^Y�^RN�
XNb^�VN`NV˶˶

3YXY`JX�QY^�^Y�VS`N�aS^R�RS]�
LY_]SX]�JVV�]_WWN\�VYXQ˶˶��0XM�
RN�VNJ\XNM�RYa�^Y�aJ^N\�]US˶˶��
2Y`SM�Z\Y`SMN]�VY^]�YO�OJWSVc�
^SWN�aS^R�Nb^NXMNM�OJWSVc�JXM�
S^�aJ]�^RN�KN]^˶˶



qîııĽĘ�eƐĽĘıĘƐ

8X�JMMS^SYX�^Y�^RN�
KNJLR�JXM�
YZZY\^_XS^SN]�^Y�QY�
^Y�LJWZ�JXM�RJXQ�
Y_^�aS^R�RN\�K\Y^RN\]�
JXM�LY_]SX]˳�
<JQQSN̄]�ZYSX^�YO�TYc�
^RS]�]_WWN\�aJ]�^RN�
JMYZ^SYX�YO�J�US^^NX�
]RN�XJWNM�=YYMVN]˰

eŀŀ÷İü
Ȯ϶



eîƤĘŔǊş�gĘĘ

CRS]� ]_WWN\�aN�aNX^� ^Y�HY]NWS^N�aS^R� ^RN� OJWSVc˰� 8^�aJ]�Wc�Ŋ\]^�
^SWN�JXM�S^�aJ]�]Y�W_LR�O_X˶�FN�RSUNM˳�\YMN�KSUN]˳�]aJW�JXM�]Ja�
J�VY^�YO�JXSWJV]�VSUN�KNJ\]˳�MNN\]�JXM�aJ^N\�]XJUN]˰

AŢüüůě
ĸǗȮ�đŢŀ

ǽ



gƬĊîƘ�gĘĘ

dɖ�ŨŴķķüȨ�ƊÕȮ�ÕðŀŴȵ�ŨƊěķķěĸǗϴ�ĘěĭěĸǗϴ�üÕůěĸǗ�ěñǃ�ñŢüÕǽϴ�
Õĸƿ�ĘÕƉěĸǗ�đŴǾ�Ɗěůǝ�đÕķěİɖ�ƊĘěİǃ�ķěŨŨěĸǗ�ķɖ�đŢěüĸ÷ȮϹ



gŪƐĘşǔŪ�qîǔŪş



/ǃî�qĊGŪƬş

4`J�RJM�J�Q\NJ^�\YJM�^\SZ�^\J`NVSXQ�O\YW�ISYX�SX�D^JR�aRN\N�]RN�MSM�J�\S`N\�
RSUN˳�^R\Y_QR�<JWWY^R�aRN\N�]RN�]Ja�AJSXKYa�5JVV]˳�^Y�HY]NWS^N�˟aRSLR�
aJ]�RN\�OJ`Y\S^Nˠ˳�^RNX�JVV�^RN�aJc�KJLU�MYaX�^RN�LYJ]^˰�ʄ�4`J�WS]]N]�JVV�
RN\�O\SNXM]�JXM�LJX̄^�aJS^�^Y�QN^�KJLU�YX�LJWZ_]�]YYX˶



cîŝĘƘ�qĽşŪƐ
CRS]�]_WWN\�Wc�OJWSVc�
JXM�8�aNX^�^Y�CNXXN]]NN�
JXM�BY_^R�2J\YVSXJ˰�8�QY^�
Wc�YaX�QJ\MNX�JXM�Wc�
J\^SLRYUN]�J\N�^R\S`SXQ˰�
8�aY_VM�Q\Ya�]YWN�
ZY^J^YN]�K_^�8�MYX̄^�ŊXM�
^RJ^�J̐ZNNV̐SXQ˰



ØĽŔŔĽîŝ�qĽşŪƐ

CRS]�]_WWN\�Wc�OJWSVc�
JXM�8�K_SV^�J�MNN\�]^JXM�
SX�CNXXN]]NN�JXM�^Y_\NM�
LYVVNQN]�OY\�Wc�YVMN\�
K\Y^RN\˰ �8�JV]Y�L\NJ^NM�
Wc�C̐]RS\^�LYWZJXc˰�8̄W�
^RN�WJX�aS^R�^RN�ZVJX˰



qĽî�qĽƐĸîđĽ



 ƐĽƘƤĽîşŪ�qŪşƤĘƘ

�ĘěȮ�
ŨŴķķüȨ

�Ɗǃ�

Ţüĸůüƿ�Ɲ
�

ðŀÕȵ�ϹϹϹ

Õĸƿ�÷Ţŀ
Ɖǃ�

ěȵ�ěǾ�ůĘǃ
�

ŀñüÕǾϹ



�ƐǊî�qŪƘƤîİîǃĽ

dŀĸůüñěůȆ�Ɗěůǝ�ķɖ�ðŢŀůĘüȨ�Õĸƿ�ŨěŨůüȨ



cŪƐđîş�~ƘƤƐŪǄ



gƬőĘ�¡îƤĘƐƘŪş



qîƘƘĽŝŪ�¡ĽƘîşĽ

FN�MSM�XY^�QY�JXcaRN\N�^RS]�]_WWN\˳ �K_^�<J]]SWY�MSM�VY^]�YO�KSUN�
\SMN]�JXM�WJMN�]YWN�]S^N�`S]S^]�^Y�Y_\�LYX]^\_L^SYX�Z\YTNL^]�ͷ



 îƤĸĘƐĽşĘ�¤ĽĘĉŔĽ

@ŴǾ�Õȵ�G
ŀķǃ϶

AŢüüůěĸǗ
Ȯ�đŢŀǽ



'îǄş�¬îŔîǔîƐ
FN�aNX^�^Y�J�M_MN�\JXLR�SX�
FcYWSXQ˰�3JaX�VNJ\XNM�
RYa�^Y�\SMN�J�RY\]N˳�]RYY^�
]UNN^�aS^R�J�11�Q_X�JXM�
\S`N\�\JO^˰�>_\�VJ^N]^�OJWSVc�
XNa]�S]�^RJ^�aN�RJ`N�J�
XNa�Z_ZZc�XJWNM�2YLY˰

 ŀñȆ϶



 îƐƘƤĘş�¬ĊĸŔŪƘƘĘƐ



ØĽŔŔ�¬ŔîƍşĽĊőî
8�MSM�J�VY^�YO�O_X�^RSXQ]�^RS]�]_WWN\�Y_^MYY\]�aS^R�Wc�OJWSVc˰�8�aNX^�
TN^]USSXQ˳�SXXN\^_KSXQ�JXM�ZJ\J]JSVSXQ�SX�;JUN�CJRYN˰�8�JV]Y�aNX^�
Ŋ]RSXQ˳�RSUSXQ˳�RY\]NKJLU�\SMSXQ�JXM�QYVŊXQ�aRSVN�^RN\N�^YY˰�8�QY^�^Y�
QY�]aSWWSXQ�SX�J�\NJVVc�Z\N^^c�VJUN�SX�BSN\\J�2S^c˰�8�JV]Y�QY^�^Y�`S]S^�
CNWNL_VJ˰�FN�aNX^�]aSWWSXQ�SX�^RN�ZYYV˳�ZVJcNM�QJWN]�JXM�\YJ]^NM�
]̄WY\N]˰�8�]ZNX^�J�VY^�YO�^SWN�J^�^RN�KNJLR˰�8�RJM�J�Q\NJ^�]_WWN\˶�



qĽĘƤƤĘ�¬ƍĽŔŔîşĘ

7S˶�CRS]�S]�<SN^^N�aYY˶�8�;>E4�LRNN]N�K_^�Wc�OJ`Y\S^N�OYYM�S]�K_\\S^Y]˰�9_]^�]Y�
cY_�UXYa�˲̾��8�aS]R�aN�LY_VM�KN�J^�]LRYYV�K_^�cJ�UXYa˳�LY\YXJ`S\_]�X�]^_ň˰�8�
RYXN]^Vc�M_XXY�aRJ^�^Y�^cZN�]Y�8˿W�T_]^�QYXXJ�]Jc˳�JX�JZZVN�J�MJc�UNNZ]�^RN�
MYL^Y\�JaJc˰�0V]Y˳�WY\N�SWZY\^JX^Vc˳�aNJ\�cY_\�]NJ^�KNV^˰



�îƐƐŪş�¬ƤĘƐş

�İÕƐěĸǗ�@ŀȨůĸěůǃ�Ɗěůǝ�
đŢěüĸ÷Ȯϴ�ĭÕƐÕĭěĸǗ�ěǾ�&ÕĸƝ�
�ŀěĸȵ�Õĸƿ�İŀůȮ�ŀđ�ůěķǃ�ŀǾ�
ůĘǃ�ƊÕůüȨ϶�



/ŔŔĘ�¬ƤƐŪŝƘĉŪƐı

 ÕůÕİěĸƝ



gĘŪ�¹îŔŔîƐĽĊŪ

\üȆ�İüÕŢĸüƿ�ůȆ�ŨŴŢđ�ŀƉüȨ�ůĘǃ�ŨŴķķüȨ϶



gîƬƐĘş�×Ƭ



NîƐŔŪǄ�ØîŔƤŪş

8�]ZNX^�WY]^�YO�Wc�]_WWN\�SX�>RSY�YX�Wc�Q\JXMZJ\NX^]�VJUN˰�8�VSUN�
^Y�UJcJU�JL\Y]]�^RN�VJUN˳�QY�^_KSXQ˳�aJ^N\�]US˳�JXM�WJUN�B̄WY\N]˰



�Ūşđ�ØîǊşĘ

CRS]�]_WWN\�1YXM�
VNJ\XNM�RYa�^Y�RYVM�YX�
^SQR^�aRSVN�QYSXQ�RSQR�
]ZNNM]�SX�^RN�aJ^N\˰ ��7N�
WJ]^N\NM�^RS]�]USVV�SX�;JUN�
CJRYN�JXM�1J]]�;JUN˰��

7N�JV]Y�]ZNX^�^SWN�YX�^RN�
4J]^�2YJ]^�]NNSXQ�RS]�

OJWSVc�SX�8VVSXYS]�JXM�=Na�
HY\U˰��7N�ZVJcNM�5Y\^XS^N�
J\Y_XM�^RN�LVYLU�aS^R�RS]�
O\SNXM]�JXM�\NZNJ^NMVc�
]JSM�RN�MSM�XY^�RJ`N�^Y�
\NJM�KYYU]�M_\SXQ�
]_WWN\�K\NJU˰�



ÝîǃĽĘƐ�ØĸĽƤĘ



GƬƘ�ØĸĽƤĘƘĘŔŔ

6_]�JXM�RS]�WYW�QY�^Y� 8YaJ�5JVV]˳� 8YaJ�N`N\c��^R�YO�9_Vc� ^Y�]ZNXM�^RN�
RYVSMJc�aS^R�JVV�YO�^RN�FRS^N]NVV�OJWSVc˰�6_]˿]�MJM�Q\Na�_Z�^RN\N˰�6_]�QN^]�
^Y�\SMN�RS]�KSUN�N`N\caRN\N�JXM�KJ]SLJVVc�T_]^�\_X]�Y_^�JXM�ZVJc]�VSUN�RN�
MYN]X̄^�QN^�^Y�RN\N�SX�;˰0˰�0V]Y˳�^RN�Ŋ\NaY\U]�J\N�T_]^�SXL\NMSKVN˶



eĘőƬîşı�èĸîşı

dŀŢŢěȮ��
üŨüŢƉŀ

ěȨ



¬Ūǝî�èƬşĽıî
7S˶�<c�XJWN�S]�BYŊJ�JXM�8̄W����cNJ\]�YVM˰

8�VY`N�^Y�MY�J\^]�˖�L\JO^]�]ZNLSJVVc�ZJSX^SXQ�
_]SXQ�aJ^N\LYVY\]˰�0V]Y�8�NXTYc�K_SVMSXQ�
LJ\]�JXM�RY_]N]�Y_^�YO�0WJdYX�KYbN]˰
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