
;Ja�JZZVSN]�^Y 0L^SYX]�LY`N\NM�_XMN\�^RN�]LYZN�YO�
^RN�VJa

2Y_X^\c ;NQJV�O\JWNaY\U�

HNJ\�YO�
SXS^SJV�
JMYZ^SYX�
YO�VJa

3J^N�YO�\N[_S\NM�LYWZVSJXLN
=J^_\JV�
ZN\]YX]�W_]^�
LYWZVc

?_KVSL�NX^S^SN]�
W_]^�LYWZVc

;NQJV̾T_\S]^SL�
ZN\]YX]�W_]^�
LYWZVc

;NQJV�ZN\]YX]�
Y_^]SMN�YO�^RN�
^N\\S^Y\c�W_]^�
LYWZVc�_XMN\�
]ZNLSOSNM�
LS\L_W]^JXLN]

?J\^SN]�^RJ^�
Z\YLN]]�ZN\]YXJV�
SXOY\WJ^SYX�YX�
KNRJVO�YO�^RN�
\N]ZYX]SKVN�ZJ\^c�
W_]^�LYWZVc

CRN�VJa�0ZZVSN]�
^Y�^RN�MJ^J�YO�JVV�
XJ^_\JV�ZN\]YX]�
VS`SXQ�SX�^RN�
^N\\S^Y\c˳�
\NQJ\MVN]]�YO�
LS^SdXN]RSZ

CRN�VJa�JZZVSN]�^Y�^RN�MJ^J�
YO�VNQJV�̾�T_\S]^SL�ZN\]YX]

CRN�VJa�JZZVSN]�
^Y�^RN�MJ^J�YO�
LS^SdNX]�YO�^RN�
^N\\S^Y\c�
\NQJ\MVN]]�YO�
^RNS\�ZRc]SLJV�
VYLJ^SYX

CRN�VJa�JZZVSN]�
^Y�J_^YWJ^NM�
Z\YLN]]SXQ�

CRN�VJa�JZZVSN]�^Y�WJX_JV�
Z\YLN]]SXQ

1_\USXJ�5J]Y CRN�?\Y^NL^SYX�YO�?N\]YXJV�3J^J�
0L^����̐	���̾0=�˟	���ˠ

	��� 	��>L^YKN\�	����Y\����0Z\SV�
	���

� � � � � � � ;Ja�MYN]�XY^�
]^SZ_VJ^N˰

� �

2JKY�EN\MN CRN�3J^J�?\Y^NL^SYX�0L^˳�;Ja�
�

�YO�	���

	��� 		�9_Vc�	����Y\�		�9JX_J\c�
	��	˰

� � � � � ;Ja�MYN]X˿^�
]^SZ_VJ^N˰

;Ja�MYN]X˿^�]^SZ_VJ^N˰ ;Ja�MYN]�XY^�
]^SZ_VJ^N˰

� �

2Ŷ^N�M̄8`YS\N CRN�?\Y^NL^SYX�YO�?N\]YXJV�
8XOY\WJ^SYX�0L^�	��
̐���

	��
 ���3NLNWKN\�	��
 � � � ;Ja�MYN]X˿^�
]^SZ_VJ^N˰

� � � ;Ja�MYN]�XY^�
]^SZ_VJ^N˰

� �

6RJXJ 3J^J�?\Y^NL^SYX�0L^˳�	��	�˟0L^�
��
ˠ�

	��	 ;Ja�MYN]X˿^�]^SZ_VJ^N�K_^�
\NQS]^\J^SYX�KNQJX�YX���
9JX_J\c�	���

� � � � � ;Ja�_XLVNJ\˰ ;Ja�S]�_XLVNJ\�K_^�S^�aY_VM�
JZZNJ\�]Y˰

;Ja�S]�_XLVNJ\�
K_^�S^�aY_VM�
JZZNJ\�]Y˰

� �

:NXcJ CRN�3J^J�?\Y^NL^SYX�0L^˳�	���� 	��� ;Ja�MYN]X˿^�]^SZ_VJ^N � � � � � ;Ja�_XLVNJ\�K_^�S^�
aY_VM�JZZNJ\�]Y˰

� � � �

;SKN\SJ =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja

<JVJaS =Y�LYWZ\NRNX]S`N�ZSNLN�YO�
VNQS]VJ^SYX�̐�LN\^JSX�Z\Y`S]SYX]�
YO�^RN�4VNL^\YXSL�C\JX]JL^SYX]�
JXM�2cKN\]NL_\S^c�0L^�JZZVc

	�� ;Ja�MYN]X˿^�]^SZ_VJ^N =Y^�]^SZ_VJ^NM˰ =Y^�]^SZ_VJ^NM˰� =Y^�]^SZ_VJ^NM˰� =Y^�]^SZ_VJ^NM˰� =Y^�]^SZ_VJ^NM˰� =Y^�]^SZ_VJ^NM˰� =Y^�]^SZ_VJ^NM˳�K_^�MNOSXS^SYX�
YO�MJ^J�JZZNJ\]�^Y�NbLV_MN�
SXOY\WJ^SYX�LYXLN\XSXQ�
T_\S]S^SL�ZN\]YX]˰��

=Y^�]^SZ_VJ^NM˰ � ;Ja�S]�_XLVNJ\˴�^RN�
MNOSX^SYX�YO�MJ^J�JZZNJ\]�^Y�
NbLV_MN�S^˳�K_^�^RN�MNOSXS^SYX�
YO�Z\YLN]]SXQ�JZZNJ\]�^Y�
SXLV_MN�S^˰

<Y\YLLY ;Ja�XY˰���̐���YO����5NK\_J\c�
	���

	��� CaY�cNJ\]�O\YW�^RN�MJ^N�YO�
N]^JKVS]RWNX^�YO�^RN�2=?3

� � � � � � � =Y^�]^SZ_VJ^NM˰ � �

=SQN\SJ CRN�3\JO^�3J^J�?\Y^NL^SYX�1SVV˳�
	�	��

=Y^�cN^�SX�
OY\LN

=Y^�cN^�SX�OY\LN � � � � � � � =Y^�]^SZ_VJ^NM˰ � �

BNXNQJV ;Ja�=Y˰�	���̐�	�YO�	��9JX_J\c�
	����˟;32?ˠ

	��� >XN�JXM�^aY�cNJ\]�O\YW�MJ^N�
;32?�LJWN�SX^Y�YZN\J^SYX

� � � � � � � =Y^�]^SZ_VJ^NM˰ � �

BNcLRNVVN] 3J^J�?\Y^NL^SYX�0L^���YO�	��
� =Y^�cN^�SX�
OY\LN

=Y^�cN^�SX�OY\LN DXLVNJ\ � DXLVNJ\ � � DXLVNJ\ � =Y^�]^SZ_VJ^NM˰ =Y^�]^SZ_VJ^NM˰ =Y^�]^SZ_VJ^NM˰

BSN\\J�;NYXN =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja =Y�;Ja

BY_^R�0O\SLJ ?\Y^NL^SYX�YO�?N\]YXJV�
8XOY\WJ^SYX�0L^�˟?>?80ˠ

	��
 ��9_Vc�	�	� � � � � � =Y^�]^SZ_VJ^NM˰ � =Y^�]^SZ_VJ^NM˰ � �

C_XS]SJ ;Ja�=Y˰�	���̐
�YO�	��9_Vc�
	����

	��� 	�9_Vc�	��� � � � _XLVNJ\ � _XLVNJ\ � � � �
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2YXMS^SYX]�OY\�^RN�VJaO_V�Z\YLN]]SXQ�YO�Z\YON]]SYXJV�SXOY\WJ^SYX

2Y_X^\c ;NQJV�O\JWNaY\U�

HNJ\�YO�
SXS^SJV�
JMYZ^SYX�
YO�VJa

3J^N�YO�\N[_S\NM�
LYWZVSJXLN

0LLY_X^JKSVS^c�̐�
ZN\]YX�aRY�
Z\YLN]]N]�
ZN\]YXJV�MJ^J�
^JUN]�SX^Y�
JLLY_X^�^RN�
Z\S`JLc�YO�^RN�
SXMS`SM_JV�Kc�
JZZVcSXQ�^RN�
MJ^J�Z\Y^NL^SYX�
Z\SXLSZVN]˰

;NQJVS^c�̐�MJ^J�
W_]^�KN�
Z\YLN]]NM�
VJaO_VVc�JXM�
aS^R�\N]ZNL^�OY\�
^RN�Z\SXLSZVN�YO�
QYYM�OJS^R

?\YLN]]SXQ�
VSWS^J^SYX�̐�^RN�
MJ^J�W_]^�KN�
JZZ\YZ\SJ^N˳�
\NVN`JX^�JXM�XY^�
NbLN]]S`N�aS^R�
\NQJ\M�^Y�^RN�
Z_\ZY]N�OY\�
aRSLR�^RNc�aN\N�
LYVVNL^NM�JXM�
VJ^N\�Z\YLN]]NM˰

?_\ZY]N�
]ZNLSOSLJ^SYX�̐�
^RN�MJ^J�W_]^�
KN�LYVVNL^NM�OY\�
]ZNLSOSL˳�NbZVSLS^�
JXM�VNQS^SWJ^N�
Z_\ZY]N]�JXM�
LJXXY^�KN�_]NM�
OY\�JXc�Y^RN\�
Z_\ZY]N]

5_\^RN\�
Z\YLN]]SXQ�
VSWS^J^SYX�̐�
\N[_S\N]�^RJ^�^RN�
O_\^RN\�
Z\YLN]]SXQ�YO�
ZN\]YXJV�MJ^J�
]RY_VM�KN�
LYWZJ^SKVN�aS^R�
^RN�Z_\ZY]N�OY\�
aRSLR�S^�aJ]�
LYVVNL^NM

8XOY\WJ^SYX�̾�MJ^J�
[_JVS^c�̐�MJ^J�W_]^�
KN�JLL_\J^N˳�UNZ^�
_Z�^Y�MJ^N�JXM�
JMN[_J^N�
WNJ]_\N]�W_]^�KN�
SWZVNWNX^NM�^Y�
NX]_\N�^RJ^�
SXLY\\NL^�Y\�
SXLYWZVN^N�MJ^J�S]�
N\J]NM�Y\�\NL^SOSNM

BNL_\S^c�]JONOQ_J\M]�̐�
CRN�MJ^J�LYX^\YVVN\�W_]^�
NXOY\LN�JVV�JZZ\YZ\SJ^N�
^NLRXSLJV�JXM�
Y\QJXS]J^SYXJV�WNJ]_\N]�
^Y�Z\N]N\`N�^RN�]NL_\S^c�
YO�^RN�MJ^J˳�XY^JKVc�
Z\Y^NL^SXQ�^RNS\�
JLLSMNX^JV�Y\�SVVSLS^�
MN]^\_L^SYX˳�JLLSMNX^JV�
VY]]˳�JV^N\J^SYX˳�
MS]^\SK_^SYX�Y\�
_XJ_^RY\S]NM�JLLN]]

3J^J�]_KTNL^�ZJ\^SLSZJ^SYX̾�
LYX]NX^�̐�\N[_S\N]�^RJ^�^RN�
MJ^J�LYX^\YVVN\�YK^JSX�^RN�
Z\SY\�LYX]NX^�YO�^RN�MJ^J�
]_KTNL^�KNOY\N�Z\YLN]]SXQ�
^RNS\�MJ^J˰�8^�O_\^RN\�Z\Y`SMN]�
^RJ^�J�MJ^J�]_KTNL^�WJc�
\N[_N]^�J�MJ^J�LYX^\YVVN\�^Y�
LYXOS\W�aRN^RN\�^RNc�RYVM�
^RNS\�MJ^J�JXM�^Y�Z\Y`SMN�J�
MN]L\SZ^SYX�YO�^RN�MJ^J

=Y^SOSLJ^SYX�̾>ZNXXN]]�̐�
\N]ZYX]SKVN�ZJ\^SN]�J\N�
YKVSQJ^NM�^Y�XY^SOc�MJ^J�
]_KTNL^]�JKY_^�^RN�Z_\ZY]N�
YO�^RN�Z\YLN]]SXQ˳�^RN�
\NLSZSNX^]�YO�^RN�MJ^J˳�^RN�
YKVSQJ^Y\c�Y\�YZ^SYXJV�
XJ^_\N�YO�^RN�JX]aN\]�^Y�
^RN�[_N]^SYX]�J]UNM�J]�aNVV�
J]�^RN�ZY]]SKVN�
LYX]N[_NXLN]�YO�J�MNOJ_V^�
\N]ZYX]N

CSWN�LYX]^\JSX^]�YX�]^Y\JQN�
̐�^RN�MJ^J�W_]^�YXVc�KN�
\N^JSXNM�OY\�J�M_\J^SYX�^RJ^�
MYN]�XY^�NbLNNM�^RN�ZN\SYM�
XNLN]]J\c�OY\�^RN�Z_\ZY]N�OY\�
aRSLR�S^�aJ]�LYVVNL^NM�JXM�
Z\YLN]]NM˰��1NcYXM�^RS]˳�^RN�
MJ^J�WJc�YXVc�KN�UNZ^�SX�J�
XYX̐SMNX^SOSJKVN�OY\W�aS^R�J�
`SNa�^Y�Z\YLN]]SXQ�OY\�
RS]^Y\SLJV˳�]^J^S]^SLJV�Y\�
\N]NJ\LR�Z_\ZY]N]

1_\USXJ�5J]Y CRN�?\Y^NL^SYX�YO�?N\]YXJV�
3J^J�0L^����̐	���̾0=�˟	���ˠ

	��� 	��>L^YKN\�	����
Y\����0Z\SV�	���

=Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� =Y^�VS]^NM�SX�LYXMS^SYX] � �

2JKY�EN\MN CRN�3J^J�?\Y^NL^SYX�0L^˳�;Ja�
�

�YO�	���

	��� 		�9_Vc�	����Y\�		�
9JX_J\c�	��	

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � � � � � � =Y^�VS]^NM�SX�LYXMS^SYX] �

2Ŷ^N�M̄8`YS\N CRN�?\Y^NL^SYX�YO�?N\]YXJV�
8XOY\WJ^SYX�0L^�	��
̐���

	��
 ���3NLNWKN\�	��
 =Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � � �

6RJXJ 3J^J�?\Y^NL^SYX�0L^˳�	��	�˟0L^�
��
ˠ�

	��	 ;Ja�MYN]X˿^�
]^SZ_VJ^N�K_^�
\NQS]^\J^SYX�KNQJX�
YX���9JX_J\c�	���

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � � � � =Y^�VS]^NM�SX�LYXMS^SYX]

:NXcJ CRN�3J^J�?\Y^NL^SYX�0L^˳�	���� 	��� ;Ja�MYN]X˿^�
]^SZ_VJ^N

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � =Y^�VS]^NM�SX�LYXMS^SYX] =Y^�VS]^NM�SX�LYXMS^SYX]�K_^�
Z\Y`SMNM�OY\

� �

;SKN\SJ =Y�;Ja =Y�;Ja =Y�;Ja =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa

<JVJaS =Y�LYWZ\NRNX]S`N�ZSNLN�YO�
VNQS]VJ^SYX�̐�LN\^JSX�Z\Y`S]SYX]�
YO�^RN�4VNL^\YXSL�C\JX]JL^SYX]�
JXM�2cKN\]NL_\S^c�0L^�JZZVc

	�� ;Ja�MYN]X˿^�
]^SZ_VJ^N

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � � � � =Y^�VS]^NM�SX�LYXMS^SYX] � =Y^�VS]^NM�SX�LYXMS^SYX] �

<Y\YLLY ;Ja�XY˰���̐���YO����5NK\_J\c�
	���

	��� CaY�cNJ\]�O\YW�^RN�
MJ^N�YO�
N]^JKVS]RWNX^�YO�
^RN�2=?3

=Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�LYXMS^SYX]�K_^�
Z\Y`SMNM�OY\�SX�^RN�VJa

=Y^�VS]^NM�SX�LYXMS^SYX] �

=SQN\SJ CRN�3\JO^�3J^J�?\Y^NL^SYX�1SVV˳�
	�	��

=Y^�cN^�SX�
OY\LN

=Y^�cN^�SX�OY\LN =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � � � � =Y^�VS]^NM�SX�LYXMS^SYX]�K_^�
Z\Y`SMNM�OY\�SX�^RN�VJa

=Y^�VS]^NM�SX�LYXMS^SYX] �

BNXNQJV ;Ja�=Y˰�	���̐�	�YO�	��
9JX_J\c�	����˟;32?ˠ

	��� >XN�JXM�^aY�cNJ\]�
O\YW�MJ^N�;32?�
LJWN�SX^Y�YZN\J^SYX

=Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � =Y^�VS]^NM�SX�LYXMS^SYX] �

BNcLRNVVN] 3J^J�?\Y^NL^SYX�0L^���YO�	��
� =Y^�cN^�SX�
OY\LN

=Y^�cN^�SX�OY\LN =Y^�VS]^NM�SX�
LYXMS^SYX]

� � � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�LYXMS^SYX] � �

BSN\\J�;NYXN =Y�;Ja =Y�;Ja =Y�;Ja =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa =Y�VJa

BY_^R�0O\SLJ ?\Y^NL^SYX�YO�?N\]YXJV�
8XOY\WJ^SYX�0L^�˟?>?80ˠ

	��
 ��9_Vc�	�	� � � � � � � � � � �

C_XS]SJ ;Ja�=Y˰�	���̐
�YO�	��9_Vc�
	����

	��� 	�9_Vc�	��� =Y^�VS]^NM�SX�
LYXMS^SYX]

=Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�
LYXMS^SYX]

� � =Y^�VS]^NM�SX�LYXMS^SYX] =Y^�VS]^NM�SX�LYXMS^SYX] �



4bLV_]SYX]˲�^RN�VJa�MYN]�XY^�JZZVc�^Y�^RN�Z\YLN]]SXQ�YO�MJ^J˳�SX�LN\^JSX�LS\L_W]^JXLN]˳�SO�S^�S]�Z\YLN]]NM�OY\�^RN�OYVVYaSXQ�Z_\ZY]N]� 2YX]NX^�

2Y_X^\c ;NQJV�O\JWNaY\U�
HNJ\�YO�SXS^SJV�
JMYZ^SYX�YO�
VJa

3J^N�YO�\N[_S\NM�
LYWZVSJXLN

?N\]YXJV�Y\�
RY_]NRYVM�
JL^S`S^c

3N̐SMNX^SOSNM�
MJ^J

=J^SYXJV�
]NL_\S^c

2JKSXN^�Y\�JX�
4bNL_^S`N�2Y_XLSV

9_MSLSJV�O_XL^SYX]

9Y_\XJVS]^SL˳�
VS^N\J\c�Y\�
J\^S]^SL�
Z_\ZY]N]

;Ja�
NXOY\LNWNX^

CRN�VJa�Z\YRSKS^]�^RN�
Z\YLN]]SXQ�YO�
ZN\]YXJV�SXOY\WJ^SYX�
LYXLN\XSXQ�J�LRSVM˳�
]_KTNL^�^Y�]ZNLSOSNM�
LYXMS^SYX]

CRN�VJa�Z\YRSKS^]�^RN�
Z\YLN]]SXQ�YO�]ZNLSJV�
ZN\]YXJV�SXOY\WJ^SYX˳�
]_KTNL^�^Y�]ZNLSOSNM�
LYXMS^SYX]

CRN�VJa�Z\YRSKS^]�^RN�
^\JX]ON\�YO�MJ^J�^Y�J�
^RS\M�ZJ\^c�SX�J�
OY\NSQX�LY_X^\c˳�
]_KTNL^�^Y�]ZNLSOSNM�
LYXMS^SYX]�

CRN�VJa�
]^SZ_VJ^N]�^RN�
\N[_S\NWNX^]�
OY\�`JVSM�
LYX]NX^

3YN]�^RN�VJa�
\N[_S\N�YZ^̐SX�
LYX]NX^˺

1_\USXJ�5J]Y CRN�?\Y^NL^SYX�YO�
?N\]YXJV�3J^J�0L^�
���̐	���̾0=�˟	���ˠ

	��� 	��>L^YKN\�	����Y\����
0Z\SV�	���

� � � � � � � � � � � �

2JKY�EN\MN CRN�3J^J�?\Y^NL^SYX�
0L^˳�;Ja��

�YO�	���

	��� 		�9_Vc�	����Y\�		�
9JX_J\c�	��	˰

� � � � � � � � � � � �

2Ŷ^N�M̄8`YS\N CRN�?\Y^NL^SYX�YO�
?N\]YXJV�8XOY\WJ^SYX�
0L^�	��
̐���

	��
 ���3NLNWKN\�	��
 � � � � � � � � � � � �

6RJXJ 3J^J�?\Y^NL^SYX�0L^˳�
	��	�˟0L^���
ˠ�

	��	 ;Ja�MYN]X˿^�]^SZ_VJ^N�
K_^�\NQS]^\J^SYX�KNQJX�
YX���9JX_J\c�	���

� � � 4bLV_]SYX�YXVc�
JZZVSN]�^Y�
JZZYSX^WNX^˰�

4bLV_]SYX�YXVc�
JZZVSN]�^Y�
JZZYSX^WNX^˰�

� � � � � � �

:NXcJ CRN�3J^J�?\Y^NL^SYX�
0L^˳�	����

	��� ;Ja�MYN]X˿^�]^SZ_VJ^N � � � � � � � � � � � �
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