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`b_WbQ]��D_�dUcd�Yd��cU\USd�dXU�CVS``e�eYV�AA4�Ve^SdY_^��1VdUb�Q�VUg�cUS_^Tc��dXU�B514I�`b_]`d�gY\\�Q``UQb�Q^T�dXU
`b_WbQ]�be^c�Qc�RUV_bU�

>_dU�dXQd�dXU�`b_WbQ]�SQ^^_d�^_g�RU�dUb]Y^QdUT�gYdX�3DB<�3��_b�gYdX�Q^i�_dXUb�[Ui��D_�bUdeb^�d_�dXU�5hUSedYfU��`bUcc
Q\\�dXbUU�cgYdSXUc�CG!�CG"�CG#��_^�dXU�Vb_^d�`Q^U\��Q^T��gXU^�dXU�BCD�<54�Y\\e]Y^QdUc��bU\UQcU�CG"�CG#�_^\i�
=QY^dQY^�CG!�`bUccUT�e^dY\�dXU�5hUSedYfU�]U^e�Q``UQbc�

2QS[�Y^�dXU�5hUSedYfU��bUdeb^�d_�dXU�5VWZ_V�A`hVc�Fa�2TeZ`_�Ve^SdY_^�Q^T�cU\USd�dXU�6_eVc�6iVTfeZgV�]_TU��DXU
RbYUV�ded_bYQ\�Yc�^_g�S_]`\UdU�

7Ud�CdQbdUT "�#
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DXU�5hUSedYfU�Yc�dXU�@@3µc�ecUb�Y^dUbVQSU��9d�Y^dUWbQdUc�Q\\�dXU�Ve^SdY_^c�bUaeYbUT�V_b�SbUQdY_^��UTYdY^W��S_]`Y\QdY_^�Q^T
UhUSedY_^�_V�ecUb�`b_WbQ]c�

+ @\UQcU�bUQT�dXb_eWX�dXYc�SXQ`dUb�RUV_bU�U]RQb[Y^W�_^�Q^i�cUbY_ec�g_b[�gYdX�dXU�@@3��9d�S_^dQY^c�Y]`_bdQ^d�Y^V_b]QdY_^
gXYSX�i_e�gY\\�^UUT�Y^�_bTUb�d_�ecU�dXU�@@3�UVVUSdYfU\i�

D_�U^dUb�dXU�5hUSedYfU��S_^^USd�Q�#&�]Z_V�2?D:�eVc^Z_R]��S_^VYWebUT�d_�)&  �RQeT��(�RYdc�g_bT��^_�`QbYdi��!�cd_`�RYd�
H?>�H?66�XQ^TcXQ[U��d_�dXU�@@3�gYdX�dXU�SQR\U�TUdQY\UT�Y^�CUbYQ\�@_bdc�Q^T�3QR\Uc�SXQ`dUb��Qc�cX_g^�RU\_g*

@_gUb�e`�dXU�@@3�Q^T��Q�VUg�cUS_^Tc�\QdUb��dXU�5hUSedYfU�]U^e�gY\\�Q``UQb�_^�dXU�dUb]Y^Q\�

1\dUb^QdYfU\i��YV�i_e�QbU�ecY^W�Q^�92=�_b�92=�S_]`QdYR\U�@3�gYdX�dXU�;D5B=�5H5�dUb]Y^Q\�U]e\Qd_b�`b_WbQ]��S_^^USd
i_eb�@3µc�3?=!�`_bd�d_�dXU�@@3�gYdX�dXU�SQR\U�c`USYVYUT�Y^�dXU�CUbYQ\�@_bdc�Q^T�3QR\Uc�SXQ`dUb�

@_gUb�e`�dXU�@@3�Q^T�gQYd�e^dY\�dXU�5H5�Y^TYSQd_b�V\QcXUc��DXYc�Y^TYSQdUc�dXQd�dXU�@@3�Yc�Y^�dXU�5hUSedYfU��DXU^�Y^f_[U
;D5B=�_^�dXU�@3��DXU�5hUSedYfU�]QY^�]U^e�gY\\�Q``UQb�Q^T�cX_e\T�\__[�cY]Y\Qb�d_�dXU�V_\\_gY^W*

9V�dXU�5hUSedYfU�]U^e�T_Uc�^_d�Q``UQb*

HZeY�R�eVc^Z_R]*�`bUcc�5C3��9V�dXYc�VQY\c��bUVUb�d_�dXU�Db_eR\UcX__dY^W�Y^V_b]QdY_^�\QdUb�Y^�dXYc�SXQ`dUb��HZeY�<E6C>*
UhYd� ;D5B=� �gYdX� Q\d�h�� Q^T� bU�Y^f_[U� ;D5B=�� BU`UQd� cUfUbQ\� dY]Uc� YV� ^USUccQbi�� 9V� dXYc� VQY\c�� bUVUb� d_� dXU
Db_eR\UcX__dY^W�Y^V_b]QdY_^�Y^�dXU�;D5B=�SXQ`dUb�
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3RdZT�AcZ_TZa]Vd
DXU�5hUSedYfU�Yc�ReY\d�Qb_e^T�Q�6e^SdY_^�CU\USd_b�Qd�dXU�\UVd�XQ^T�`Qbd�_V�dXU�cSbUU^��Q^T�Q�@b_WbQ]��VY\U��CU\USd_b�Qd
dXU� bYWXd�XQ^T� `Qbd� _V� dXU� cSbUU^�� D_� cU\USd� Q� `QbdYSe\Qb� `b_WbQ]� �V_b� ceRcUaeU^d� _`UbQdY_^c� ceSX� Qc� UTYdY^W� _b
S_]`Y\QdY_^���ecU�dXU�→�[Ui�d_�`\QSU�dXU�XYWX\YWXdUT�RQb�Y^d_�dXU�`b_WbQ]�TYbUSd_bi��dXU^�ecU�dXU�↑↓ [Uic�d_�XYWX\YWXd
dXU�TUcYbUT�`b_WbQ]�gXYSX�Yc�VY^Q\\i�cU\USdUT�gYdX�↵��dXU�5>D5B�[Ui���DXU�cU\USdUT�`b_WbQ]�Yc�^_g�]Qb[UT�gYdX�Q�⇒
]Qb[Ub�

CY]Y\Qb\i��d_�cU\USd�Q�`QbdYSe\Qb�5hUSedYfU�Ve^SdY_^��ecU�dXU�←�[Ui�d_�`\QSU�dXU�XYWX\YWXdUT�RQb�Y^d_�dXU�Ve^SdY_^�cU\USd_b�
dXU^�ecU�dXU�↑↓ [Uic�d_�XYWX\YWXd�dXU�TUcYbUT�Ve^SdY_^�gXYSX�Yc�VY^Q\\i�Y^f_[UT�gYdX�↵��dXU�5>D5B�[Ui��

GXU^�i_e�XQfU�TUcSU^TUT�Y^d_�Q�ceR�]U^e��i_e�SQ^�bUdeb^�d_�dXU�`bUfY_ec�]U^e�gYdX�5C3��DXU�5C3�[Ui�SQ^�RU�ecUT
d_�UhYd�Vb_]�]_cd�5hUSedYfU�Ve^SdY_^c�

+ 4_�^_d�`bUcc�4EC=�D�gXY\U�i_e�QbU�Y^�Q^i�_V�dXU�5hUSedYfU�Ve^SdY_^c��dXUcU�Y^S\eTU�dXU�UTYd_b��dXU�S_]`Y\Ub��21C93��_b
Q�@1C31<�`b_WbQ]�be^^Y^W�Vb_]�4`^aZ]V���Cf_���4EC=�D�Yc�Q^�H?66�gXYSX�gY\\�cd_`�Q\\�_ed`ed�d_�dXU�dUb]Y^Q\�e^dY\�Q
4EC=�B��H?>��Yc�`bUccUT�

EYV�Ac`XcR^�5ZcVTe`cj
DXYc�cX_gc�Q\\�`b_WbQ]c�SebbU^d\i�cd_bUT�Y^�dXU�VY\Y^W�cicdU]��E`�d_�" �`b_WbQ]c�]Qi�RU�cd_bUT�

+ DXU�dUb]c�`b_WbQ]c�Q^T� VY\Uc�QbU�ecUT�Y^dUbSXQ^WUQR\i�Y^�dXYc�=Q^eQ\��9^�dXU�@@3��UfUbi�VY\U�cX_e\T�RU�Q�21C93�_b
@1C31<�`b_WbQ]��_dXUbgYcU�Yd�cUbfUc�^_�`eb`_cU�

1\\�`b_WbQ]c�QbU�cd_bUT�Y^�Q�^_^�f_\QdY\U�55@B?=�TUfYSU��²>_^�f_\QdY\U³�]UQ^c�dXQd�dXU�TQdQ�Yc�^_d�\_cd�gXU^�`_gUb
Yc�TYcS_^^USdUT�°�Zecd�\Y[U�Q�U�W��Q�XQbT�TYc[��1^�55@B?=�TUfYSU�Yc�XYWX\i�cUSebU��XYWX\i�bU\YQR\U�Q^T�T_Uc�^_d�bUaeYbU
Q^i�RQddUbYUc��UYdXUb��

+ 4_�^_d�TYcS_^^USd�`_gUb�d_�dXU�@@3�gXU^�VY\U�_`UbQdY_^c�QbU�dQ[Y^W�`\QSU��4_Y^W�c_�gY\\�`b_RQR\i�bUce\d�Y^�\_cc�_V�TQdQ�

DXU�d_dQ\�`b_WbQ]�c`QSU�QfQY\QR\U�Yc�# '!)�RidUc��1�]QhY]e]�_V�" �`b_WbQ]c�SQ^�RU�cd_bUT��5QSX�`b_WbQ]�bUTeSUc
dXU� bU]QY^Y^W� VbUU�c`QSU�_^\i�Ri� Ydc�UhQSd�cYjU��`\ec�!)�RidUc�gXYSX�QbU�ecUT� d_�cd_bU� dXU�`b_WbQ]�^Q]U�Q^T�_dXUb
Y^V_b]QdY_^�

Dg_�]Qb[Ubc�SQ^�Q``UQb�^Uhd�d_�dXU�`b_WbQ]�TYbUSd_bi*

⇒ 9TU^dYVYUc�dXU�`b_WbQ]�cU\USdUT�V_b�ceRcUaeU^d�_`UbQdY_^c�

�R 9TU^dYVYUc�dXU�`b_WbQ]�gXYSX�gY\\�RU�Red_]QdYSQ\\i�UhUSedUT�Qd�`_gUb�e`��6_b�TUdQY\c��cUU�dXU�²X_g�d_�]Q[U�Q^
Qed_UhUS�`b_WbQ]³�Y^V_b]QdY_^�\QdUb�Y^�dXYc�SXQ`dUb�

Ac`XcR^�?R^V�Cf]Vd
5QSX�`b_WbQ]�^Q]U�]ecd�RU�!°(�SXQbQSdUbc��1^i�SXQbQSdUb�]Qi�RU�ecUT�Y^�dXU�^Q]U��gYdX�dXU�UhSU`dY_^�_V�SXQbQSdUbc
gXYSX�VQ\\�gYdXY^�dXU�V_\\_gY^W�dXbUU�Wb_e`c*

! ��������	���������������������� �!�"�#�>�?�@�A�
��

" SXQbQSdUb�S_TUc�RU\_g� ##�TUSY]Q\��"!�XUh�

# SXQbQSdUb�S_TUc�QR_fU�"$ �TUSY]Q\��6 �XUh�

>_dU�dXQd�dXU�QR_fU�T_Uc�Q\\_g�]_cd�Y^dUb^QdY_^Q\��QSSU^dUT��SXQbQSdUbc��ceSX�Qc���vz����

5QSX�`b_WbQ]�XQc�Q�²\Q^WeQWU³�QddbYRedU�gXYSX�SQ^�RU�21C93�_b�@1C31<��1TTYdY_^Q\�QddbYRedUc�]Qi�RU�ce``_bdUT�Y^
dXU� VedebU�� DXU� ²\Q^WeQWU³� _V� Q� `b_WbQ]� Yc� TUdUb]Y^UT� gXU^� dXU� `b_WbQ]� Yc� SbUQdUT� gYdX� dXU�4cVReV� Ac`XcR^
Ve^SdY_^�_b��Q\dUb^QdYfU\i��Yd�Yc�WU^UbQdUT�Qed_]QdYSQ\\i�gXU^�dXU�`b_WbQ]�Yc�dbQ^cVUbbUT�_fUb�Vb_]�Q�@3�ecY^W�;D5B=�
QSS_bTY^W�d_�dXU�V_\\_gY^W�be\Uc*

>D�5@D�WZ]VejaV AA4�]R_XfRXV�ReecZSfeV�

�21C → 21C93
�@1C → @1C31<
�29> → 29>1BI

#�" DXU�@@3�5hUSedYfU
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"��:_eVcRTeZgV�3RdZT
@bUccY^W�↵�gXU^� dXYc�YdU]�Yc�XYWX\YWXdUT�U^dUbc� dXU�@@3�21C93� Y^dUb`bUdUb��I_e�SQ^�cY]`\i� di`U�Y^�Q�`b_WbQ]�Q^T
CF?�Yd��6_b�Q�\Ycd�_V�S_]]Q^Tc�Q^T�Ve^SdY_^c��di`U�96=A��6_b�Ve\\�TUdQY\c�cUU�dXU�AA4�32D:4�SXQ`dUb�

#��4cVReV�ac`XcR^
@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�U^dUbc�dXU�@@3�Ve^SdY_^�gXYSX�Yc�^_b]Q\\i�ecUT�d_�SbUQdU�Q\\�@@3�`b_WbQ]c*

GXU^�i_e�XQfU�U^dUbUT�dXU�`b_WbQ]�^Q]U��i_e�gY\\�RU�`b_]`dUT�V_b�dXU�\Q^WeQWU*�2QcYS�_b�@QcSQ\��DXU�QSdeQ\�SbUQdU
_`UbQdY_^�SQ^�dQ[U�e`�d_�! �cUS_^Tc�Q^T��V_\\_gY^W�dXYc��dXU�^Ug\i�SbUQdUT�`b_WbQ]�gY\\�Q``UQb�Y^�dXU�TYbUSd_bi�gYdX�Q
VY\UcYjU�_V�jUb_�RidUc��I_e�SQ^�^_g�ecU�dXU�@@3�5TYd_b�d_�U^dUb�dUhd�Y^d_�dXU�`b_WbQ]��I_e�gY\\�bU]QY^�Y^�dXU�4cVReV
Ac`XcR^�]U^e�V_b�S_^fU^YU^SU��Y^�SQcU�i_e�gYcX�d_�SbUQdU�]_bU�`b_WbQ]c��D_�bUdeb^�d_�dXU�]QY^�]U^e��`bUcc�5C3�

+ DXU�@@3�XQc�^_�VQSY\Ydi� V_b�SXQ^WY^W�dXU�\Q^WeQWU�QddbYRedU�_V�Q�`b_WbQ]�_^SU�Yd�XQc�RUU^�SbUQdUT��DXU�_^\i�gQi�d_
SXQ^WU�Yd�Yc�d_�dbQ^cVUb�dXU�`b_WbQ]�d_�Q�@3��bU^Q]U�Ydc�VY\Udi`U��Q^T�dbQ^cVUb�Yd�RQS[�d_�dXU�@@3�

+ DXU�@@3�bYWYT\i�U^V_bSUc�Ydc�\Q^WeQWU�be\Uc*�_^\i�Q�21C93�`b_WbQ]�SQ^�RU�\_QTUT�Y^d_�dXU�21C93�9^dUb`bUdUb+�_^\i�Q
@1C31<�`b_WbQ]�SQ^�RU�S_]`Y\UT�Ri�dXU�@@3�@1C31<�S_]`Y\Ub�

>_dU�dXQd�dXUbU�QbU�dg_�_dXUb�gQic�_V�SbUQdY^W�@@3�`b_WbQ]c*

! 9^�@@3�21C93��dXU�C1F5�S_]]Q^T�gY\\�SbUQdU�Q�`b_WbQ]�gYdX�dXU�2QcYS�QddbYRedU�

" GXU^�Q��21C�_b��@1C�VY\U�Yc�dbQ^cVUbbUT�Vb_]�Q�@3�d_�dXU�@@3�gYdX�;D5B=��Q�`b_WbQ]�gYdX�Q�2QcYS�_b�@QcSQ\
QddbYRedU�bUc`USdYfU\i�Yc�SbUQdUT�

$��6UZe�ac`XcR^
@bUccY^W�↵� gXU^� dXYc� YdU]� Yc� XYWX\YWXdUT� U^dUbc� dXU� @@3� 5TYd_b� Q^T� _`U^c�e`� V_b� UTYdY^W� dXU� `b_WbQ]� gXYSX� Yc
SebbU^d\i�cU\USdUT�Y^�dXU�TYbUSd_bi��DXU�UTYd_b�S_]]Q^T�cUd�Yc�`Qbd\i�G_bTcdQb�$�S_]`QdYR\U*�ecU�4EC=�<�B�J�d_�UhYd
dXU�UTYd_b�gYdX_ed�cQfY^W�Q^i�SXQ^WUc��6_b�Ve\\�TUdQY\c�cUU�dXU�@@3�5TYd_b�SXQ`dUb�

%��4`^aZ]V�`_]j
@bUccY^W�↵� gXU^� dXYc� YdU]� Yc�XYWX\YWXdUT� Y^f_[Uc� dXU�@@3�@1C31<�S_]`Y\Ub� Q^T� S_]`Y\Uc� dXU�`b_WbQ]�gXYSX� Yc
SebbU^d\i�cU\USdUT�Y^�dXU�TYbUSd_bi+�Yd�]ecd�RU�Q�@1C31<�`b_WbQ]��6_b�Ve\\�TUdQY\c�_V�dXU�@1C31<�S_]`Y\Ub�`\UQcU�cUU
dXU�@@3�@1C31<�SXQ`dUb��

1d�dXU�U^T�_V�Q�ceSSUccVe\�S_]`Y\QdY_^��dXU�]UccQWU

3UHVV�DQ\�NH\�WR�UHWXUQ�WR�([HFXWLYH

Q``UQbc��9V�Ubb_bc�_SSebUT�TebY^W�S_]`Y\QdY_^��dXU�S_]`Y\Ub�Ubb_b�]UccQWU�Yc�V_\\_gUT�Ri*

(6&��!�(;(&87,9(��&��!�FRQWLQXH�FRPSLODWLRQ��(��!�(GLWRU�

Q^T�i_e�XQfU�dXU�_`dY_^�d_�TYbUSd\i�U^dUb�dXU�UTYd_b��gXUbU�dXU�Sebc_b�gY\\�RU�Qed_]QdYSQ\\i�`\QSUT�Qd�dXU�`_Y^d�gXUbU�dXU
S_]`Y\Ub�V_e^T�dXU�Ubb_b��DXU�4`^aZ]V�Ve^SdY_^µc�`eb`_cU�Y^S\eTUc*

@b_WbQ]�TYbUSd_bi
�V_b�bUVUbU^SU�_^\i�

5^dUb�^Ug�^Q]U�XUbU

DXU�@@3�5hUSedYfU #�#



! 9d�U^cebUc�dXQd�dXU�`b_WbQ]�S_]`Y\Uc�gYdX_ed�S_]`Y\QdY_^�Ubb_bc��DXYc�Yc�UccU^dYQ\+�Q�`b_WbQ]�gXYSX�S_]`Y\Uc
gYdX�Ubb_bc�gY\\�^_d�WU^UbQdU�g_b[Y^W�]QSXY^U�S_TU�

" 9d�gY\\�TUdUSd�dXU�SQcU�gXUbU�Q�`b_WbQ]µc�RY^Qbi�_ed`ed��dXU�]QSXY^U�S_TU��Yc�d__�\QbWU�d_�be^�Y^�dXU�@@3��DXYc
Yc�e^\Y[U\i�d_�XQ``U^�UhSU`d�_^�`b_WbQ]c�gX_cU�@1C31<�c_ebSU�`b_WbQ]�Yc�YdcU\V�S\_cU�d_�VY\\Y^W�e`�dXU�@@3µc
VY\Uc`QSU�� _b� gXU^� i_e� XQfU� TUS\QbUT� Q� d__�\QbWU� YdU]� _V� TQdQ�� DXU� d_dQ\� Q]_e^d� _V� ]U]_bi� Y^� gXYSX� dXU
]QSXY^U�S_TU�be^c�Yc�Q``b_hY]QdU\i�"%[�Q^T�Q^i�cdQdYS�TQdQ�YdU]c�]ecd�VYd�gYdXY^�dXYc�VYWebU�Q\c_�

# 9d�gY\\�bU`_bd�S_]`Y\Ub�ci]R_\�dQR\U�_fUbV\_g�TebY^W�S_]`Y\QdY_^��1c�QR_fU��dXYc�Yc�e^\Y[U\i�d_�_SSeb�UhSU`d�_^
\QbWU�`b_WbQ]c��

+ 4_�^_d�`b_SUUT�d_�4`^aZ]V�R_U�Cf_�e^dY\�i_eb�`b_WbQ]�S_]`Y\Uc�gYdX_ed�Q^i�Ubb_bc�
l 9^�@@3�VYb]gQbU�f!� '��dXU�3_]`Y\U�Ve^SdY_^�SQ^�Q\c_�RU�ecUT�d_�UhUSedU�Q�SZ_Rcj��Y�U��S_]`Y\UT�3�

`b_WbQ]��@bUfY_ec\i��dXU�_^\i�gQi�d_�be^�dX_cU�gQc�d_�]Qb[�dXU]�²Qed_UhUS³�Q^T�bUR__d�dXU�@@3�

&��4`^aZ]V�R_U�Cf_
DXYc� Yc� cY]Y\Qb� d_� dXU�4`^aZ]V� `_]j� Ve^SdY_^� TUcSbYRUT� QR_fU�� UhSU`d� dXQd� V_\\_gY^W� Q� ceSSUccVe\� S_]`Y\QdY_^� dXU
RY^Qbi�_ed`ed�Yc�UhUSedUT��GXU^�dXU�`b_WbQ]µc�UhUSedY_^�U^Tc��S_^db_\�bUdeb^c�d_�dXU�5hUSedYfU��9V�be^dY]U�RbUQ[�SXUS[c
XQfU� RUU^� U^QR\UT� gYdX� dXU� 3�� S_]`Y\Ub� _`dY_^�� i_e� SQ^� Y^dUbbe`d� dXU� `b_WbQ]� gYdX� Sdb\�S�� 6_b� Ve\\� TUdQY\c� _V� dXU
@1C31<�S_]`Y\Ub�`\UQcU�cUU�dXU�@@3�@1C31<�SXQ`dUb��

+ D_�RU�ecUVe\��]_cd�`bQSdYSQ\�TQdQ�cdbUQ]�`b_SUccY^W�@@3�`b_WbQ]c�]ecd�\__`�V_bUfUb�Q^T�^UfUb�dUb]Y^QdU�

+ 6_b�]QhY]e]� `UbV_b]Q^SU�� i_eb� VY^YcXUT� `b_WbQ]� cX_e\T� XQfU� be^dY]U� RbUQ[� SXUS[c� TYcQR\UT�� CUU�@@3�@1C31<
SXQ`dUb�V_b�TUdQY\c�_V�S_]`Y\Ub�_`dY_^c�

+ <E6C>�fdVcd+�YV�i_e�bUcUd��_b�`_gUb�T_g^��dXU�@@3��i_e�cX_e\T�UhYd�;D5B=��gYdX�Q\d�h��Q^T�bU�Y^f_[U�;D5B=�QVdUb
dXU�@@3µc�5H5�<54�cdQbdc�V\QcXY^W�QWQY^�

l 9^� @@3� VYb]gQbU� f!� '�� dXU� 3_]`Y\U� Q^T� Be^� Ve^SdY_^� SQ^� Q\c_� RU� ecUT� d_� UhUSedU� Q�SZ_Rcj� �Y�U�
S_]`Y\UT�3��`b_WbQ]��@bUfY_ec\i��dXU�_^\i�gQi�d_�be^�dX_cU�gQc�d_�]Qb[�dXU]�²Qed_UhUS³�Q^T�bUR__d�

'���7Z]V�feZ]ZeZVd
@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�U^dUbc�dXU�V_\\_gY^W�]U^e*

'�"��5Zda]Rj�ac`XcR^�YVRU
DXYc�Ve^SdY_^�SQ^�RU�ecUT�d_�TYc`\Qi�dXU�VYbcd�"$�\Y^Uc��_b�$"�$)�\Y^Uc�YV�ecY^W�;D5B=�gYdX� G=�_`dY_^�gYdX�571�F71�
_V� Q� `b_WbQ]�� 9d� Q\\_gc� Q� aeYS[� YTU^dYVYSQdY_^� _V� gXQd� dXU� `b_WbQ]� T_Uc�� Y^� SQcU� dXYc� Yc� ^_d� cU\V�UfYTU^d� Vb_]� dXU
`b_WbQ]µc�^Q]U�

9V�dXU�`b_WbQ]�Yc�RY^Qbi��Q�!&�\Y^U�XUh�Te]`�Yc�TYc`\QiUT�_V�dXU�VYbcd�"%&�RidUc�_V�dXU�RY^Qbi�Y]QWU�

'�#��AcZ_e�ac`XcR^
DXYc�Ve^SdY_^�WU^UbQdUc�Q�XQbT�S_`i�_V�i_eb�`b_WbQ]�_^�Q�`bY^dUb�QddQSXUT�d_�Q^i�@@3�`_bd�

GXU^� dXYc� Ve^SdY_^� Yc�cU\USdUT�gYdX�↵� Q�]U^e�_V�@@3�_ed`ed�`_bdc�Q``UQbc��DXYc� Yc� V_\\_gUT�Ri�Q�]U^e�_V�_ed`ed
TUfYSUc+�SebbU^d\i�ce``_bdUT�di`Uc�QbU�2D4::�Q^T�A`dedTcZae��

@b_WbQ]
CU\USd_b

6e^SdY_^
CU\USd_b

#�$ DXU�@@3�5hUSedYfU



CU\USdY^W�2D4::�_ed`edc�dXU�SebbU^d\i�cU\USdUT�`b_WbQ]�d_�Q�`bY^dUb�S_^^USdUT�d_�dXU�cU\USdUT�_ed`ed�`_bd��DQRc�Y^�dXU
`b_WbQ]�QbU�Uh`Q^TUT�d_�c`QSUc�_^�$�SXQbQSdUb�dQR�cd_`c�Q^T�cY^SU�dXU�_^\i�S_^db_\�SXQbQSdUbc�ecUT�QbU�3B<6c��Q^i
1C399� `bY^dUb�gY\\�g_b[�� DXU�`bY^dUb� SQ^�RU� Y^YdYQ\YcUT�gYdX� Q�ecUb�TUVY^QR\U� cdbY^W� c`USYVYUT� Y^� dXU�AcZ_eVc�4`_WZX
Ve^SdY_^��cUU�! �%�+�dXU�TUVQe\d�Y^YdYQ\YcQdY_^�Yc�V_b�Q�8@�<QcUbZUd�Q^T�cU\USdc�Q�!&�&S`Y�\Y^U�`bY^dUb�V_^d�

CU\USdY^W�A`dedTcZae� Yc� Qc� V_b�1C399�� UhSU`d� dXQd� dXU� dUhd� Yc� S_^fUbdUT� d_�@_cdcSbY`d� Q^T� Q� @_cdcSbY`d� `bY^dUb�]ecd
dXUbUV_bU�RU�S_^^USdUT�d_�dXU�cU\USdUT�`_bd��DXU�3_ebYUb�V_^d�bUcYTU^d�Y^�Q\\�@_cdcSbY`d�`bY^dUbc�Yc�cU\USdUT��DXU�cdbY^W
TUVY^UT�Y^�dXU�QR_fU�]U^dY_^UT�AcZ_eVc�4`_WZX�Ve^SdY_^�XQc�^_�UVVUSd�gXU^�`bY^dY^W�d_�@_cdcSbY`d�

'�$��4`aj�Ac`XcR^
DXYc�Ve^SdY_^�Te`\YSQdUc�Q^�UhYcdY^W�`b_WbQ]�Red�e^TUb�Q�TYVVUbU^d�^Q]U��bUdQY^Y^W�dXU�\Q^WeQWU�QddbYRedU�

GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�i_e�QbU�`b_]`dUT�d_�U^dUb�dXU�^Ug�`b_WbQ]µc�^Q]U��V_\\_gUT�Ri�↵��DXU�QSdeQ\
S_`i�_`UbQdY_^�SQ^�dQ[U�e`�d_�! �cUS_^Tc�

'�%��5V]VeV�ac`XcR^
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�i_e�QbU�`b_]`dUT�d_�S_^VYb]�gYdX�²I³��DXU�QSdeQ\�TU\UdU�_`UbQdY_^�SQ^�dQ[U�e`
d_�! �cUS_^Tc��DXU�5hUSedYfU�gY\\�^_d�`Ub]Yd�Q�TU\UdU�YV� dXU�A`hVc�Fa�2TeZ`_� Yc�cUd� d_�²Qed_UhUS³�Q�`b_WbQ]+�dXYc
`bUfU^dc�QSSYTU^dc�ceSX�Qc�TU\UdY^W�dXU�Qed_UhUS�`b_WbQ]�

+ DXU�TU\UdUT�`b_WbQ]�SQ^^_d�RU�e^�TU\UdUT�Q^T�SQ^^_d�RU�bUS_fUbUT��4_^µd�bU\i�_^�dXYc�V_b�cUSebYdi�dX_eWX�

'�&��5V]VeV�R]]
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�i_e�QbU�`b_]`dUT�d_�S_^VYb]�gYdX�²I³��DXU�_`UbQdY_^�SQ^�dQ[U�e`�d_�! �cUS_^Tc�

DXYc�Ve^SdY_^�T_Uc�^_d�QVVUSd�Q^i�`Qbd�_V�dXU�@@3�S_^VYWebQdY_^��Q^T�Yd�T_Uc�^_d�QVVUSd�dXU�"   �RidU�@QcSQ\�QSSUccYR\U
^_^f_\QdY\U�cd_bQWU�QbUQ��9d�T_Uc��X_gUfUb��bUcUd�dXU�A`hVc�fa�2TeZ`_�cUddY^W�d_�dXU�²5^dUb�5hUSedYfU³�cdQdU��d_�`bUfU^d
dXU�`_ccYR\U�`_gUb�e`�UhUSedY_^�_V�Q�^_^UhYcdU^d�`b_WbQ]�

+ 1\\�`b_WbQ]c�cd_bUT�Y^�dXU�@@3�QbU�YbbUfUbcYR\i�TU\UdUT�Q^T�_fUbgbYddU^�gYdX�jUb_Uc�

'�'��DVe�aRddh`cU
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�i_e�QbU�`b_]`dUT�d_�U^dUb�Q�`Qccg_bT�gXYSX�gY\\�RU�ecUT�V_b�Q\\�ceRcUaeU^d
6_Tcjae�Q^T�5VTcjae�_`UbQdY_^c��DXU�`Qccg_bT�T_Uc�^_d�SebbU^d\i�cUbfU�Q^i�_dXUb�`eb`_cU�� 9d� Yc�^_d�`Ub]Q^U^d\i
cd_bUT�Q^T�Yc�TU\UdUT�gXU^�dXU�5hUSedYfU�dUb]Y^QdUc��U�W��Qd�`_gUb�T_g^�_b�gXU^�dXU�CVS``e�Ve^SdY_^�Yc�Y^f_[UT�

DXU�`Qccg_bT�]ecd�RU�(°!&�SXQbQSdUbc�Y^�\U^WdX�Q^T�Yc�SQcU�cU^cYdYfU��1^i�SXQbQSdUb�RUdgUU^�##�TUSY]Q\��"!�XUh��Q^T
"#)�TUSY]Q\��56�XUh��Y^S\ecYfU�]Qi�RU�ecUT��Red�i_e�cX_e\T�Qf_YT�^_^�TYc`\QiQR\U�SXQbQSdUbc�RUSQecU�_V�dXU�`_dU^dYQ\
V_b�S_^VecY_^�RUdgUU^�gXQd�i_e�dXY^[�i_e�XQfU�U^dUbUT�Q^T�gXQd�i_e�QSdeQ\\i�U^dUbUT�

+ 2UV_bU�U^Sbi`dY^W�Q�`b_WbQ]��`\UQcU�^R\V�R�_`eV�`W�eYV�aRddh`cU�

+ 9V� i_e� XQfU� QSSYTU^dQ\\i� U^Sbi`dUT� Q� `b_WbQ]� Q^T� dXU^� bUQ\YcUT� dXQd� i_e� XQfU� V_bW_ddU^� dXU� `Qccg_bT�� `b_SUUT
Y]]UTYQdU\i�d_�dXU�5VTcjae�Ve^SdY_^�Q^T�TUSbi`d�Yd�

+ BU]U]RUb�dXU�`Qccg_bT�Yc�SQcU�cU^cYdYfU��ARddh`cU�Yc�TYVVUbU^d�Vb_]�ARddH`cU�

'�(��6_Tcjae�ac`XcR^
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�dXU�SebbU^d\i�cU\USdUT�`b_WbQ]�Yc�U^Sbi`dUT�gYdX�dXU�SebbU^d\i�QSdYfU�`Qccg_bT�
1^�Ubb_b�]UccQWU�Yc�TYc`\QiUT�YV�^_�`Qccg_bT�XQc�RUU^�c`USYVYUT�

1^�U^Sbi`dUT�`b_WbQ]�SQ^^_d�RU�TYc`\QiUT��UTYdUT��`bY^dUT��dbQ^cVUbbUT�d_�Q�@3��_b�S_]`Y\UT�Vb_]�gYdXY^�dXU�5hUSedYfU�
8_gUfUb��Yd�SQ^�RU�]Qb[UT�²Qed_UhUS³��cUU�'���Q^T�S_]`Y\U�UhUSedU�Qed_]QdYSQ\\i�Qd�UfUbi�`_gUb�e`�

+ 5`�_`e�fdV�eYZd�Wf_TeZ`_�f_]Vdd�j`f�YRgV�^RUV�R�_`eV�`W�eYV�aRddh`cU��
1^�U^Sbi`dUT�`b_WbQ]�SQ^^_d�RU�bUS_fUbUT�gYdX_ed�dXU�S_bbUSd�`Qccg_bT�

'�)��5VTcjae�ac`XcR^
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�dXU�SebbU^d\i�cU\USdUT�`b_WbQ]�Yc�TUSbi`dUT�gYdX�dXU�SebbU^d\i�QSdYfU�`Qccg_bT�
1^�Ubb_b�]UccQWU�Yc�TYc`\QiUT�YV�^_�`Qccg_bT�XQc�RUU^�c`USYVYUT�

DXU�@@3�5hUSedYfU #�%



(���5VWZ_V�a`hVc�fa�RTeZ`_
@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�U^dUbc�Q�]U^e*

I_e�SQ^�Y^cdbeSd�dXU�@@3�d_�UYdXUb�Qed_]QdYSQ\\i�S_]`Y\U�be^��²Qed_UhUS³��dXU�cU\USdUT�`b_WbQ]��_b�d_�Q\gQic�U^dUb�dXU
5hUSedYfU��DXU�cU\USdY_^�Yc�cd_bUT�Y^�^_^�f_\QdY\U�]U]_bi�

GXU^�dXU�@@3�Yc�S_^VYWebUT�d_�Qed_UhUS�Q�`b_WbQ]��dXU�_^\i�gQic�d_�U^dUb�dXU�5hUSedYfU�QbU

! 9V�dXU�`b_WbQ]�dUb]Y^QdUc��dXU�@@3�U^dUbc�dXU�5hUSedYfU��8_gUfUb��Q�`b_WbQ]�gXYSX�dUb]Y^QdUc�gY\\�`b_RQR\i�^_d
RU�ecUVe\�Y^�]_cd�Q``\YSQdY_^c��c_�dXYc�]UdX_T�Yc�ecUVe\�TebY^W�`b_WbQ]�TUfU\_`]U^d�_^\i�

" @bUcc�Q\\�dXbUU�Vb_^d�`Q^U\�cgYdSXUc��CG!�CG"�CG#��e^dY\�BCD�Y\\e]Y^QdUc�Q^T�dXU^��gXY\U�cdY\\�X_\TY^W�CG!�
bU\UQcU�CG"�CG#��GQYd�e^dY\�dXU�5H5�<54�cdQbdc�V\QcXY^W�QWQY^�

)���EcR_dWVc�AA4�←�A4
DXYc�Ve^SdY_^�g_b[c�_^\i�gYdX�dXU�ce``\YUT�;D5B=�5H5�dUb]Y^Q\�U]e\Qd_b��9d�gY\\�^_d�g_b[�gYdX�Q^i�_dXUb�dUb]Y^Q\�_b
dUb]Y^Q\�U]e\Qd_b�`b_WbQ]�

@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�Y^cdbeSdc�;D5B=�d_�TYc`\Qi�Q�`b_]`d�V_b�Q��@1C���21C�_b��29>�VY\U^Q]U��_b
Q�D12�[Ui�SQ^�RU�ecUT�d_�TYc`\Qi�Q�]U^e�_V�ceSX�VY\Uc��@bUccY^W�↵�dbQ^cVUbc�dXU�cU\USdUT�VY\U�d_�dXU�@@3�Q^T�cd_bUc�Yd
Y^�dXU�@@3µc�VY\Y^W�cicdU]��CUU�dXU�;D5B=�SXQ`dUb�V_b�Ve\\�TUdQY\c�_V�;D5B=�_`UbQdY_^�

*���EcR_dWVc�AA4�→�A4
DXYc�Ve^SdY_^�g_b[c�_^\i�gYdX�dXU�ce``\YUT�;D5B=�5H5�dUb]Y^Q\�U]e\Qd_b��9d�gY\\�^_d�g_b[�gYdX�Q^i�_dXUb�dUb]Y^Q\�_b
dUb]Y^Q\�U]e\Qd_b�`b_WbQ]�

@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�dbQ^cVUbc�dXU�SebbU^d\i�cU\USdUT�`b_WbQ]�Vb_]�dXU�@@3�d_�dXU�@3��1d�dXU�@3
dXU�VY\U�Yc�gbYddU^�UYdXUb�Y^d_�dXU�SebbU^d�TYbUSd_bi��_b�Qc�TYbUSdUT�Ri�dXU�U^fYb_^]U^d�fQbYQR\U�.7(50),/(6 SDWK�

@@3�`b_WbQ]c�gYdX� dXU�@QcSQ\��2QcYS�_b�RY^Qbi� \Q^WeQWU�QddbYRedU�QbU�gbYddU^�Qd� dXU�@3�Qc��@1C���21C�_b��29>�VY\Uc�
bUc`USdYfU\i��CUU�dXU�;D5B=�SXQ`dUb�V_b�Ve\\�TUdQY\c�_V�;D5B=�_`UbQdY_^�

"!���4`_WZX���UZRX_`deZTd
@bUccY^W�↵�gXU^�dXYc�YdU]�Yc�XYWX\YWXdUT�U^dUbc�Q�ceR�]U^e*

3ebbU^d\i�cU\USdUT�
`b_WbQ]

@@3�QSdY_^�Qd�`_gUb�e`

#�& DXU�@@3�5hUSedYfU



"!�"��Cf_eZ^V�a`ce�T`_WZX
@bUccY^W�↵� gXU^� dXYc� YdU]� Yc� XYWX\YWXdUT� TYc`\Qic� Q� cSbUU^� gXYSX� Q\\_gc� dXU� `_gUb�e`� TUVQe\dc� V_b� Q\\� @@3� `_bd
`QbQ]UdUbc�d_�RU�UQcY\i�S_^VYWebUT*

1c�cdQdUT�QR_fU��dXYc�Ve^SdY_^�S_^VYWebUc�dXU�a`hVc�fa�TUVQe\dc��DXYc�]UQ^c�dXQd�YV�i_e�be^�Q�@1C31<�`b_WbQ]�gXYSX
bUS_^VYWebUc�U�W��Q�`_bdµc�RQeT�bQdU�� dXU^� dXU�^Ug�RQeT�bQdU�gY\\� bU]QY^�e^dY\�i_e�UYdXUb� bUR__d� dXU�@@3�� bUcUd� Yd��_b
`_gUb�Yd�T_g^���@_bdc�SQ^^_d�RU�bUS_^VYWebUT�Vb_]�21C93��

9V�i_e�XQfU�Q�dg_�`_bd�@@3��@@3�"��dXU^�dXU�Y^V_b]QdY_^�V_b�`_bdc�#�Q^T�$�gY\\�^_d�RU�TYc`\QiUT�

1\dX_eWX�Q\\�V_eb�`_bdc�Ve^SdY_^�YTU^dYSQ\\i��dXUbU�QbU�c_]U�TYVVUbU^SUc�RUdgUU^�dXUYb�SQ`QRY\YdYUc�TeU�d_�TYVVUbU^SUc�Y^
Y^dUb^Q\� XQbTgQbU� Y]`\U]U^dQdY_^�� DXUcU� QbU� TUdQY\UT� Y^� dXU� @@3� CUbYQ\� @_bdc� SXQ`dUb�� Red� Y^� ce]]Qbi*� @_bdc� #�$
ce``_bd� Q� gYTUb� bQ^WU� _V� RQeT� bQdUc� UdS+� @_bd� !� SQ^^_d� RU� cUd� d_� #  � RQeT+� dXU� 3DC� XQ^TcXQ[U� _^� `_bdc� !�"� Yc
`Ub]Q^U^d\i�?>�

+ G6CJ�:>A@CE2?E+�dXU�A`ce�"�S_^VYWebQdY_^�TUVY^UT�Y^�dXYc�Ve^SdY_^�Q``\YUc�_^\i�gXU^�Q�`b_WbQ]�Yc�be^^Y^W�Y^�dXU
Rfe`ViVT�]_TU�� 9V�Q�`b_WbQ]�Yc� be^^Y^W�gYdXY^� dXU�5hUSedYfU� �Y�U�� Vb_]�4`^aZ]V���Cf_�� dXU^�dXU�cUddY^Wc� Y^� dXU
6iVTfeZgV�>`UV�A`ce�"�T`_WZX�Ve^SdY_^�Q``\i�Y^cdUQT�

"!�#��4`_WZX�Uf^a
GXU^�dXYc�Ve^SdY_^�Yc�cU\USdUT�gYdX�↵�Q�]U^e�_V�@@3�`_bdc�Q``UQbc��DXYc�Yc�V_\\_gUT�Ri�Q�]U^e�_V�_ed`ed�TUfYSUc+
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6HULDO��������
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+ GXU^� ecY^W� dXYc� Ve^SdY_^� d_� fYUg� TQdQ� V\_gY^W� Q\_^W� Q� SQR\U� RUdgUU^� dg_� TUfYSUc� ^UYdXUb� _V� gXYSX� Yc� dXU� @@3�
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�1� Yc�Q�ae_dUT�SXQbQSdUb�Q^T�Q\c_�WYfUc�²>³
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RidUc�
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"!�)��2_R]`X�A`ce�eVded���2�`aeZ`_�
@bUccY^W� ↵� gXU^� dXYc� YdU]� Yc� XYWX\YWXdUT� U^dUbc� Q� Ve^SdY_^� gXYSX� TYc`\Qic� dXU� fQ\eU� bUdeb^UT� Ri� dXU� UYWXd
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DXU�UTYd_b�ecUc�]QY^\i�G_bTcdQb��S_]`QdYR\U�S_]]Q^Tc�Q^T�ecUbc�VQ]Y\YQb�gYdX�G_bTcdQb�gY\\�VUU\�Qd�X_]U�bYWXd�QgQi�
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Q�@1C31<�`b_WbQ]�be^^Y^W�Vb_]�4`^aZ]V���Cf_���4EC=�D�Yc�Q^�H?66�gXYSX�gY\\�cd_`�Q\\�_ed`ed�d_�dXU�dUb]Y^Q\�e^dY\�Q
4EC=�B��H?>��Yc�`bUccUT�

+ 9V�i_e�QbU�ecY^W�;D5B=�Q^T�i_e�UhYd�;D5B=��gYdX�2=E�I��gXY\U�Y^�dXU�UTYd_b��Q^i�SXQ^WUc�]QTU�d_�dXU�VY\U�gY\\�RU�\_cd
Q^T��gXU^�i_e�be^�;D5B=�QWQY^��i_e�gY\\�RU�bUdeb^UT�d_�dXU�5hUSedYfU�

4fcd`c�>`gZ_X�4`^^R_Ud�
DXU�V_eb�Sebc_b�[Uic�g_b[�Qc�Uh`USdUT��9^�QTTYdY_^��dXU�Sebc_b�SQ^�RU�]_fUT�gYdX�dXU�V_\\_gY^W�S_]]Q^Tc*

4YRcRTeVc�]VWe cZXYe EcU�dXU��← →�Sebc_b�[Uic

H`cU�]VWe cZXYe 4EC=�2�4EC=�7

3XQbQSdUbc�dXQd�S_^cdYdedU�dXU�R_e^TQbYUc�RUdgUU^�g_bTc�QbU�*��

������>�@�^�`� ����������!�A�����
������	�?�>7$%@�>&5@�>63$&(@

ERS�]VWe cZXYe 4EC=�@�D 4EC=�@�5

DeRce 6_U�`W�]Z_V 4EC=�B�D 4EC=�B�5

GYdX�;D5B=�dXU�9@>6�Q^T�6?5�[Uic�Q\c_�`UbV_b]�dXU�cQ]U�Ve^SdY_^�

=Z_V�fa U`h_ EcU�dXU�↑ ↓ Sebc_b�[Uic
1VdUb�]_fY^W�e`�_b�T_g^�_^U�\Y^U��dXU�Sebc_b�S_\e]^�bU]QY^c�VYhUT��DXec�Yd�]Qi
Q``UQb� dXQd� dXU� Sebc_b� Yc� `_cYdY_^UT� RUi_^T� dXU� U^T� _V� Q� \Y^U�� 8_gUfUb�� YV� Q^i
_dXUb�[Ui�Yc�`bUccUT��dXU�UTYd_b�gY\\�RUXQfU�Qc�dX_eWX�dXU�Sebc_b�gQc�Qd�dXU�U^T
_V� dXU�SebbU^d� \Y^U��DXYc�RUXQfY_eb�`bUfU^dc� dXU�Sebc_b�Q\gQic� ²Ze]`Y^W³� d_� dXU
U^T�_V�UQSX�\Y^U�Q^T�]Q[Uc�UTYdY^W�`b_WbQ]c�]eSX�UQcYUb�

D_`�2_dd_]�_V�cSbUU^ 3DB<�A�5 3DB<�A�H

=_fU�dXU�Sebc_b�d_�dXU�d_`�R_dd_]�_V�dXU�cSbUU^��

ARXV�fa U`h_ 4EC=�C�4EC=�4

DeRce 6_U�`W�WZ]V 4EC=�B�C 4EC=�B�4

DXYc�]_fUc�dXU�Sebc_b�d_�dXU�cdQbd�U^T�_V�dXU�U^dYbU�VY\U�
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EVie�5V]VeZ_X�4`^^R_Ud�
5V]VeV�]Z_V 4EC=�J

4U\UdU�dXU�SebbU^d�\Y^U��>_dU�dXQd�dXU�\Y^U�Yc�`\QSUT�Y^d_�dXU�UTYdY^W�ReVVUb�Q^T�SQ^
RU�bUSQ\\UT�Y^d_�dXU�dUhd�Ri�ecU�_V�dXU�3DB<�E�bUcd_bU�\Y^U�S_]]Q^T��DXU�TU\UdUT
\Y^U�gY\\�RU�_fUbgbYddU^�gXU^�dXU�ecUb�^Uhd�]Q[Uc�Q�SXQ^WU�d_�Q^i�\Y^U�

5V]VeV�]Rde�TYRcRTeVc � L324<DA246N�_b�4EC=�9

5V]VeV�eYZd�TYRcRTeVc 56=��^_d�QfQY\QR\U�_^�Q\\�1>C9�dUb]Y^Q\c�

5V]VeV�h`cU�]VWe cZXYe 4EC=�@�E�4EC=�E

4U\UdU�Vb_]�dXU�Sebc_b�d_�dXU�RUWY^^Y^W�_V�dXU�\Qcd�^Uhd�g_bT��DXU�SXQbQSdUbc�dXQd
S_^cdYdedU�dXU�R_e^TQbYUc�RUdgUU^�QbU�WYfU^�e^TUb�dXU�G_bT�\UVd�bYWXd�S_]]Q^T
QR_fU��GbQ`Qb_e^T�_`UbQdUc��

5V]VeV�e`�deRce�`W�]Z_V 4EC=�B�L56=N

5V]VeV�e`�V_U�`W�]Z_V 4EC=�B�J

3]`T\�4`^^R_Ud
DXU�UTYd_b�Y]`\U]U^dc�Q�cY]`\U�R\_S[�ReVVUb�cSXU]U��gXUbU�Q�TU\UdUT�R\_S[�Yc�bUdQY^UT�Y^�Q�²R\_S[�ReVVUb³��DXU�R\_S[
ReVVUb� Yc� \_SQdUT� Y^� dXU�]U]_bi� QbUQ� gXYSX� bU]QY^c� VbUU� RUdgUU^� dXU� U^T� _V� dXU� VY\U� RUY^W� UTYdUT� Q^T� dXU� U^T� _V
]U]_bi��DXUbUV_bU��dXU�\QbWUb�Q�VY\U�i_e�QbU�UTYdY^W�dXU�c]Q\\Ub�dXU�R\_S[�ReVVUb�gY\\�RU�

>_�VQSY\YdYUc�QbU�SebbU^d\i�Y]`\U]U^dUT�V_b�bUQTY^W�_b�gbYdY^W�R\_S[c�d_�dXU�@@3�VY\Uc`QSU��DXU�_^\i�]UdX_T�_V�]UbWY^W
cU`QbQdU� VY\Uc�� UdS�� Yc� d_� dbQ^cVUb� dXU]� d_�Q�@3� �gYdX�;D5B=��� `UbV_b]� dXU�TUcYbUT�_`UbQdY_^c�gYdX�Q�^_^�T_Se]U^d
UTYd_b��Q^T�dbQ^cVUb�dXU�]UbWUT�VY\U�RQS[�d_�dXU�@@3�

>Rc\�deRce V_U�`W�S]`T\ 4EC=�<�3 4EC=�<�<

@\QSU�dXU�R\_S[�]Qb[Ubc��1�]Qb[Ub�gY\\�RU�`_cYdY_^UT�Qd�dXU�Sebc_b�`_cYdY_^��DXU
]Qb[Ubc�QbU�\_cd�YV�dXU�\Y^U�S_^dQY^Y^W�dXU�]Qb[Ub�Yc�UTYdUT��

>`gV�S]`T\ 4EC=�<�G

4U\UdU�dXU�SebbU^d\i�]Qb[UT�R\_S[�Vb_]�dXU�dUhd�Q^T�`\QSU�Y^�dXU�R\_S[�ReVVUb��dXU^
Y^cUbd�dXU�R\_S[�Qd�dXU�Sebc_b�`_cYdY_^��9V�dXUbU�Yc�U^_eWX�c`QSU�dXU�R\_S[�gY\\�RU
bUdQY^UT� Y^� dXU�ReVVUb��Red� dXU� \Ucc�c`QSU� dXUbU� Yc�� dXU� \_^WUb� dXU�S_]]Q^T�gY\\
dQ[U��

4`aj�S]`T\ 4EC=�<�4

3_`i�dXU�SebbU^d\i�]Qb[UT�R\_S[�Vb_]�dXU�dUhd�d_�dXU�Sebc_b�`_cYdY_^�

5V]VeV�S]`T\ 4EC=�<�J

4U\UdU�dXU�SebbU^d\i�]Qb[UT�R\_S[�Vb_]�dXU�dUhd�Q^T�`\QSU�Y^�dXU�ReVVUb��DXU�\Ucc
c`QSU�dXUbU�Yc��dXU�\_^WUb�dXYc�S_]]Q^T�gY\\�dQ[U�

9V�dXU�Q]_e^d�_V�VbUU�c`QSU�Yc�fUbi�c]Q\\��\Ucc�dXQ^�"%&��i_e�QbU�Qc[UT�gXUdXUb�d_
QRQ^T_^�dXU�R\_S[��9V�i_e�`bUcc�J�dXU^�dXU�R\_S[�gY\\�RU�TU\UdUT�Vb_]�dXU�dUhd�Q^T
^_d�`\QSUT�Y^�dXU�R\_S[�ReVVUb��9V�i_e�T_^µd�gQ^d�d_�\_cU�dXU�R\_S[�dXU^�?�cX_e\T
RU�`bUccUT�

ARdeV�S]`T\ 4EC=�<�A

9^cUbd�Qd�dXU�Sebc_b�dXU�R\_S[�SebbU^d\i�Y^�dXU�R\_S[�ReVVUb��DXU�R\_S[�bU]QY^c�Y^
dXU�ReVVUb�YV�dXUbU�Yc�ceVVYSYU^d�c`QSU��
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BfZT\�4fcd`c�>`gV^V_e
8`e`�]Z_V 4EC=�B�:

I_e�QbU�`b_]`dUT�V_b�Q�\Y^U�^e]RUb��K213;C@135M�_`UbQdUc�Qc�Uh`USdUT�Q^T�QVdUb�↵
dXU�Sebc_b�Yc�`\QSUT�Qd�dXU�cdQbd�_V�dXU�\Y^U�WYfU^�

8`e`�deRce V_U�`W�S]`T\ 4EC=�B�3 4EC=�B�<

=_fU�dXU�Sebc_b�d_�dXU�cdQbd�U^T�R\_S[�]Qb[Ub��

CV^V^SVc�a`dZeZ`_ 4EC=�<�@��kVc`�

DXU�SebbU^d�Sebc_b�`_cYdY_^�Yc�cd_bUT��DXU�]Qb[Ub�Yc�\_cd�YV�dXU�\Y^U�Y^�gXYSX�Yd�\YUc
Yc�ceRcUaeU^d\i�UTYdUT��

CVefc_�e`�a`dZeZ`_ 4EC=�B�@��jUb_�

DXU�Sebc_b�Yc�`_cYdY_^UT�Qd�dXU�`bUfY_ec\i�]Qb[UT�`_cYdY_^��

8`�e`�deRce�`W�WZ]V 4EC=�B�C�_b�L9@>6N

8`�e`�V_U�`W�WZ]V 4EC=�B�4�_b�L6?5N

7Z_U�R_U�DfSdeZefeV
7Z_U�WZcde 4EC=�B�7

DXYc�Yc�bUQ\\i�Q�²TUVY^U�6Y^T�Q^T�CeRcdYdedU�cdbY^Wc³�S_]]Q^T��DXU�SebbU^d�6Y^T
cdbY^W�Yc�TYc`\QiUT�� ↵��bUdQŶ c�dXU�SebbU^d�cdbŶ W��_dXUbgYcU�i_e�cX_e\T�di`U�Y^�dXU
bUaeYbUT�6Y^T�cdbY^W��e`�d_�Q�]QhY]e]�_V�#"�SXQbQSdUbc��Q^T�dXU^�`bUcc��↵���

K213;C@135M�_`UbQdUc��3DB<�B�gY\\�bUTYc`\Qi�dXU�`bUfY_ec�cdbY^W�Q^T�3DB<�E
gY\\�QR_bd�dXU�_`UbQdY_^�

1�S_^db_\�S_TU�]Qi�RU�U^dUbUT�Ri�`bUccY^W�dXU�S_^db_\�]UdQ�[Ui��3DB<�@���cUU
>ZdTV]]R_V`fd��Q^T�dXU^�dXU�S_^db_\�SXQbQSdUb��U�W��3DB<�@�dXU^��↵��U^dUbc�Q
,3B.� Ŷ d_�dXU�cdbY^W���@bUccŶ W� dXU�]UdQ�[Ui�Q^T� dXU^�0�gY\\� bUdeb^�Q�fQ\eU�gXYSX� Yc
TYc`\QiUT�Qc�0�Q^T�S_e^dc�Qc�Q�gY\T�SXQb�gXU^�Ŷ �dXU�6Ŷ T�cdbŶ W�

1VdUb�↵��Yc�`bUccUT��Q�`b_]`d�V_b�dXU�CeRcdYdedU�cdbŶ W�Q``UQbc��9V�i_e�_^\i�bUaeYbU�6Ŷ T
Q^T�T_�^_d�gQ^d�d_�Ce^cdYdedU�Q^idXŶ W��`bUcc��↵���DXU�Sebc_b�gY\\�RU�`_cYdY_^UT�Qd�dXU
cdQbd�_V�dXU�VYbcd�_SSebbU^SU�_V�dXU�6Y^T�cdbY^W�Y^�dXU�VY\U��

7Z_U�_Vie � 4EC=�=

DXU�VY\U� Yc�cUQbSXUT�V_b� dXU�^Uhd�_SSebbU^SU�_V� dXU�6Y^T�cdbY^W�cdQbdY^W�Vb_]�_^U
SXQbQSdUb�QVdUb�dXU�Sebc_b��1�gY\T�SXQbQSdUb�Y^�dXU�6Y^T�cdbY^W�gY\\�]QdSX�gYdX�Q^i
SXQbQSdUb�Qd�Q\\�Y^�dXU�VY\U��

DfSdeZefeV�_Vie 4EC=�@�=

DXU�VY\U�Yc�cUQbSXUT��cdQbdY^W�Vb_]�dXU�Sebc_b��V_b�dXU�^Uhd�_SSebbU^SU�_V�dXU�6Y^T�cdbY^W
��1�gY\T�SXQb�Y^�dXU�6Y^T�cdbY^W�]QdSXUc�Q^i�SXQbQSdUb�Y^�dXU�VY\U��GXU^�dXU�cdbY^W�Yc
V_e^T��Yd�Yc�bU`\QSUT�Ri�dXU�CeRcdYdedU�cdbY^W�Q^T�dXU�Sebc_b�Yc�`_cYdY_^UT�QVdUb�dXU�\Qcd
SXQbQSdUb�_V�dXU�CeRcdYdedU�cdbY^W��6Y^Q\\i��dXU�VY\U�Yc�cUQbSXUT�V_b�dXU�^Uhd�_SSebbU^SU
_V�dXU�6Y^T�cdbY^W�cdQbdY^W�Vb_]�dXU�Sebc_b��

DfSdeZefeV�R]] 4EC=�@�2

CdQbdY^W�Vb_]�dXU�Sebc_b��Q\\�_SSebbU^SUc�_V�dXU�6Y^T�cdbY^W�Y^�dXU�VY\U�QbU�bU`\QSUT
Ri� dXU�CeRcdYdedU�cdbY^W��1�gY\T�SXQbQSdUb� Y^�dXU�6Y^T�cdbY^W�gY\\�]QdSX�gYdX�Q^i
SXQbQSdUb� Qd� Q\\� Y^� dXU� VY\U�� DXU� Sebc_b� Yc� dXU^� `\QSUT� QVdUb� dXU� \Qcd� cdbY^W
ceRcdYdedUT��

+ I_e�cX_e\T�_VgVc�Y^cUbd�S_^db_\�SXQbQSdUbc�Y^d_�`b_WbQ]�VY\Uc��DXUi�SQ^�SQecU�Ubb_bc�gXYSX�SQ^�RU�UhdbU]U\i�TYVVYSe\d
d_�VY^T�

+ GXY\U�Q�VY\U�Yc�_`U^�Y^�dXU�UTYd_b��Ydc�\Y^Uc�U^T�gYdX�Q�,3B.��^_d�,3B<6.��>_b]Q\\i�i_e�T_�^_d�^UUT�d_�[^_g�dXYc��Red
Yd�Yc�bU\UfQ^d�YV�i_e�QbU�cUQbSXY^W�V_b�U^T�_V�\Y^U�SXQbQSdUbc�
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=VRgZ_X�eYV�6UZe`c
6iZe�R_U�RSR_U`_ 4EC=�<�B

I_e�QbU�Qc[UT�gXUdXUb�d_�QRQ^T_^�dXU�VY\U��@bUccY^W�I�gY\\�SQecU�Q�bUdeb^�d_�dXU
5hUSedYfU�Q^T�dXU�SebbU^d� dUhd�gY\\�RU�QRQ^T_^UT��1^i�_dXUb�bUc`_^cU�gY\\�QR_bd
dXU�S_]]Q^T��

6iZe�R_U�dRgV 4EC=�<�I

DXU�VY\U�RUY^W�UTYdUT�Yc�cQfUT�Y^�dXU�VY\Y^W�cicdU]��9V�dXUbU�Yc�Y^ceVVYSYU^d�c`QSU��Q^
Ubb_b� ]UccQWU� gY\\� Q``UQb�� 9^� ceSX� Q� SQcU� i_e� ]ecd� bU]_fU� c_]U� dUhd�� _b
QRQ^T_^�dXU�VY\U�

+ 4_�^_d�TYcS_^^USd�@@3�`_gUb�gXY\U�Q�VY\U�Yc�RUY^W�cQfUT��4_Y^W�c_�gY\\�Q\]_cd�SUbdQY^\i�bUce\d�Y^�\_cc�_V�TQdQ��Q^T�dXU
\_cc�gY\\�^_d�RU�\Y]YdUT�d_�dXU�VY\U�i_e�XQfU�RUU^�UTYdY^W�

E`XX]Vd
È XX]V�Z_dVce�^`UV 4EC=�G�_b�L:?D6CEN

CgYdSX�RUdgUU^�9>C5BD�Q^T�381>75�]_TU��1�SXQbQSdUb�di`UT�Y^�9>C5BD�]_TU
Yc� Y^cUbdUT� Y^d_� dXU� \Y^U�� 1� SXQbQSdUb� di`UT� Y^� 381>75� ]_TU� _fUbgbYdUc� dXU
SebbU^d�SXQbQSdUb��1�,3B.�SQ^^_d�RU�_fUbgbYddU^�Y^�381>75�]_TU��

È XX]V�Rfe`�Z_UV_e 4EC=�@�:

1ed_� Y^TU^d� _^\i� _`UbQdUc� Y^� 9>C5BD� ]_TU�� DXU� ]UccQWU� :?D6CE� RUS_]Uc
: 2FE@��GXU^�Y^TU^d�Yc�_^�Q^T��↵��Yc�`bUccUT�Ŷ �9>C5BD�]_TU��dXU�^Uhd�\Ŷ U�gY\\�RU
Y^TU^dUT�c_�dXQd�Yd�cdQbdc�Qd�dXU�cQ]U�S_\e]^�Qc�dXU�\Ŷ U�QR_fU�Yd��

È XX]V�WcVV�daRTV�UZda]Rj 4EC=�@�7

1�µ�µ�V_\\_gY^W�dXU�Q]_e^d�_V�VbUU�c`QSU�Y^TYSQdUc�dXQd�dXUbU�Yc�Q�R\_S[�Y^�dXU�R\_S[
ReVVUb��DXYc�Ve^SdY_^�Yc�ecUT�d_�TYc`\Qi�dXU�cYjU�_V�dXU�R\_S[��
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>ZdTV]]R_V`fd
5V]ZgVc�eRS E23�_b�4EC=�:

DQRc�QbU�VYhUT�Qd�$�S_\e]^�cd_`c�Q^T�gY\\�RU�U^dUbUT�Qc�Q�1C399��)�S_TU�Y^�dXU
VY\U�Q^T�gY\\�^_d�RU�SXQ^WUT�d_�c`QSUc��DXUi�QbU�dbUQdUT�Y^�dXU�]QY^�\Y[U�Q^i�_dXUb
SXQbQSdUb�Y^�dXU�VY\U��

CVde`cV��f_UV]VeV��]Z_V 4EC=�F

9V�i_e�QbU�Y^�dXU�`b_SUcc�_V�UTYdY^W�Q�\Y^U�dXU^�dXYc�S_]]Q^T�gY\\�bUcd_bU�dXU�\Y^U
d_�gXQd� Yd�gQc�gXU^� i_e� VYbcd� `_cYdY_^UT� dXU� Sebc_b�_^� Yd�� 9V� i_e�QbU�^_d� Y^� dXU
`b_SUcc�_V�UTYdY^W�Q�\Y^U�dXU^�dXYc�S_]]Q^T�gY\\�Y^cUbd�Y^�Vb_^d�_V�dXU�SebbU^d�\Y^U�
dXU�\Qcd�UTYdUT�\Y^U�

DXYc�Qc`USd�_V�dXU�S_]]Q^T�Yc�ecUVe\�RUSQecU�dXU�45<5D5�<9>5�S_]]Q^T�`\QSUc
dXU�TU\UdUT�\Y^U�Y^d_�dXU�\Y^U�ReVVUb�UhQSd\i�Qc�dX_eWX�Yd�XQT�Zecd�RUU^�UTYdUT��I_e
]Qi�dXec�]_fU�Q�\Y^U�Vb_]�_^U�`\QSU�d_�Q^_dXUb�Ri�TU\UdY^W�Yd��]_fY^W�dXU�Sebc_b
d_� dXU� TUcYbUT� `\QSU� Q^T� dXU^� YcceY^W� Q� 3DB<�E� S_]]Q^T�� DXU� 3DB<�E
S_]]Q^T� SQ^� RU� YcceUT� ]e\dY`\U� dY]Uc� d_� WU^UbQdU� ]e\dY`\U� �YTU^dYSQ\�� \Y^Uc
gXYSX�SQ^�dXU^�RU�UTYdUT�

5Zd\�UZcVTe`cj 4EC=�<�7

DXYc�S_]]Q^T�TYc`\Qic�dXU�TYbUSd_bi�_V�Q\\�@@3�VY\Uc�Qc�dXUi�QbU�SebbU^d\i�cQfUT
Y^�dXU�VY\Uc`QSU��9d�Yc�`b_fYTUT�V_b�bUVUbU^SU�_^\i�
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" BUQT�dXU�@@3�5TYd_b�SXQ`dUb�Q^T�g_b[�dXb_eWX�dXU�5TYd_b�ded_bYQ\�

# BUQT� dXU� bUcd� _V� dXYc� SXQ`dUb�� dbiY^W� _ed� dXU� ²aeYS[� `b_WbQ]³� RU\_g� e^dY\� i_e� e^TUbcdQ^T� X_g� Q� @1C31<
`b_WbQ]�Yc�SbUQdUT��S_]`Y\UT�Q^T�UhUSedUT�
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3_]]U^dc�Q^T�3_]`Y\Ub�?`dY_^c�cUSdY_^�
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c`USYVYUT�Y^�dXU�CdQ^TQbT�@QcSQ\�bUVUbU^SU�@QcSQ\�EcUb�=Q^eQ\�Q^T�BU`_bd�CUS_^T�5TYdY_^��:U^cU^�GYbdX��

:56?E:7:6C

?^\i� dXU� VYbcd� (� SXQbQSdUbc�_V� Q^� YTU^dYVYUb� QbU� dbUQdUT� Qc� cYW^YVYSQ^d�� DXUcU� VYbcd� (� SXQbQSdUbc� cX_e\T�^_d�]Q[U�e`� Q
BUcUbfUT�G_bT��cUU�dXU�BUcUbfUT�G_bTc�cUSdY_^��

9TU^dYVYUbc� ]Qi� S_^dQY^� \_gUb� _b� e``Ub� SQcU� \UddUbc�� <_gUb� SQcU� Yc� ^_b]Q\\i� S_^fUbdUT� d_� e``Ub� SQcU� c_� dXQd� dXU
YTU^dYVYUbc�+(//2��+(/OR�Q^T�KHOOR�QbU�Q\\�dXU�cQ]U��BUcUbfUT�G_bTc�Q^T�`bUTUVY^UT�YTU^dYVYUbc�]Qi�RU�Y^�UYdXUb
SQcU�

DXU�E�� S_]`Y\Ub� _`dY_^�� gXU^� ecUT�� SQecUc� dXU� S_]`Y\Ub� d_� dbUQd� e``Ub� Q^T� \_gUb�SQcU� \UddUbc� Qc� TYcdY^Sd� c_� dXQd
+(//2��+(/OR�Q^T�KHOOR�QbU�Q\\�TYVVUbU^d��

+ GXU^�i_e�ecU�dXU�E�_`dY_^��i_e�]ecd�U^cebU�dXQd�Q\\�bUcUbfUT�g_bTc�Q^T�`bUTUVY^UT�YTU^dYVYUbc�QbU�Y^�E@@5B31C5�
CUU�dXU�3_]`Y\Ub�?`dY_^c�cUSdY_^�V_b�]_bU�Y^V_b]QdY_^�
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dbUQdUT�Qc�bUQ\c�
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>_dU� dXQd� QSSebQSi� Yc� \_cd� YV� dXU� bUce\d� _V� Q� SQ\Se\QdY_^� Yc�]eSX� \Ucc� dXQ^� dXU� QRc_\edU� fQ\eUc�_V� Ydc� QbWe]U^dc�U�W�
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GXU^� QSSebQSi� Yc� Y]`_bdQ^d� Qf_YT� \UQTY^W� jUb_Uc� cY^SU� dXUcU� S_e^d� Qc� _^U� _V� dXU� TYWYdc�� DXec�  �   !"#$%&� Yc
bU`bUcU^dUT�\Ucc�QSSebQdU\i�dXQ^�!�"#$%&5�$�

8UhQTUSY]Q\�^e]RUbc�QbU�`bUSUUTUT�Ri�dXU���SXQbQSdUb��>_dU�dXQd�dXUbU�]ecd�RU�Qd�\UQcd�_^U�XUhQTUSY]Q\�TYWYd�`bUcU^d
QVdUb�dXU����_dXUbgYcU�Q^�Ubb_b�]UccQWU�gY\\�RU�WU^UbQdUT�

letter

digit

letter

digit

unsigned integer unsigned integerdigit E

$ hex digit
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3_^cdQ^dc�]Qi�RU�c`USYVYUT�gYdX� dXU���SXQbQSdUb��gXYSX�]Qi�RU�_`dY_^Q\\i� V_\\_gUT�Ri�Q��� d_�TU^_dU�Q�XUhQTUSY]Q\
^e]RUb��DXU�dg_�UhQ]`\U�\Y^Uc�RU\_g�QbU�UaeYfQ\U^d�

&2167�EV �����FU ����
&2167�EV �����FU ���G�

492C24E6C�DEC:?8D

1�²cdbY^W³�Yc�Q^�QbbQi�_V�SXQbQSdUbc�TUVY^UT�Qc

6���$55$<�>���1@�2)�&+$5�

gXUbU�>� Yc�Q^�Y^dUWUb�RUdgUU^�!�Q^T�"%%�Y^S\ecYfU��CdbY^Wc�TUVY^UT�Qc�QR_fU�SQ^�RU�Y^YdYQ\YcUT�_b�]Q^Y`e\QdUT�gYdX
cdQ^TQbT�S_^cdbeSdc�ceSX�Qc*

:5,7(�SRUW��6�� 6� 
KHOOR
� ,)�6 
KHOOR
�7+(1���

<YdUbQ\�cdbY^Wc�cX_e\T�^_d�S_^dQY^�U^T�_V�\Y^U�SXQbQSdUbc� �3B���!#���� YV� dXUi�T_� dXU^�Q^�Ubb_b�]UccQWU� Yc�WU^UbQdUT�
CdbY^Wc�]Qi�^_d�S_^dQY^�]_bU�dXQ^�"%%�SXQbQSdUbc�

DXU�SXQbQSdUbc�QfQY\QR\U�QbU�dXU�Ve\\�Uh`Q^TUT�cUd�_V�1C399�fQ\eUc�gYdX�"%&�U\U]U^dc��D_�]QY^dQY^�S_]`QdYRY\Ydi�gYdX
CdQ^TQbT�@1C31<�dXU�^e\\�SXQbQSdUb�Yc�^_d�bU`bUcU^dUT�Qc�µµ��Y�U��dg_�cY^W\U�ae_dUc�gYdX�^_dXY^W�Y^�RUdgUU^�+�Y^cdUQT
� �cX_e\T�RU�ecUT�

constant identifier

NIL

character string

unsigned number

constant identifier

unsigned number

character string

characters

unsigned number#
’ ’
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DXU� �� S_^cdbeSd� WYfUc� dXU� S_bbUc`_^TY^W� 1C399� SXQbQSdUb�� DXUbU�]Qi� ^_d� RU� c`QSUc� _b� S_]]Qc� RUdgUU^�]e\dY`\U
S_]`_^U^dc�_V�Q�SXQbQSdUb�cdbY^W+�dXU�dg_�\Y^Uc�RU\_g�QbU�^_d�UaeYfQ\U^d*

ZULWH�SRUW�����
KHOOR
�� Yc�Y^fQ\YT
ZULWH�SRUW����
KHOOR
� _ed`edc�Q�25<<��Q�RUU`��V_\\_gUT�Ri� KHOOR

9^� dXU� cUS_^T� UhQ]`\U� \Y^U� QR_fU�� dXU� SXQbQSdUb� �'� V_b]c� Q�`Qbd� _V� dXU�ae_dUT� cdbY^W�� Q^T� Q^� UaeYfQ\U^d� cdQdU]U^d
g_e\T�RU

ZULWH�SRUW�����
KHOOR
��

D:>A=6�EJA6

CSQ\Qb�U^e]UbQdUT�di`Uc��YTU^dYVYUb��YTU^dYVYUb����������]Qi�^_d�XQfU�]_bU�dXQ^�"%&�U\U]U^dc�

EJA6

DXU�bUcUbfUT�g_bT�@13;54�Yc�QSSU`dUT�Red�YW^_bUT�cY^SU�`QS[Y^W�Q\bUQTi�dQ[Uc�`\QSU�V_b�QbbQic�_V�SXQbQSdUbc�UdS��DXU
_^\i�SQcU�Y^�gXYSX�dXU�`QS[Y^W�_V�QbbQic�g_e\T�RU�QTfQ^dQWU_ec�Yc�gYdX�Q^�QbbQi�_V�2__\UQ^c�Red�dXYc�Yc�]_bU�^QdebQ\\i
Uh`bUccUT�Qc�Q�cUd�gXU^�`QS[Y^W�Yc�bUaeYbUT�

type identifier

identifier( )

constantconstant

simple type

[

type identifier

OF]simple type

SET

RECORD

type

field list

simple type

PACKED

OF

END

OF

type

FILE

ARRAY
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DXU�RQcU�di`U�_V�Q�cUd�]Qi�XQfU�e`�d_�"%&�U\U]U^dc��DXYc�U^QR\Uc�C5Dc�_V�381B�d_�RU�TUS\QbUT�d_WUdXUb�gYdX�C5Dc�_V
Q^i�ecUb�U^e]UbQdUT�di`U��>_dU��X_gUfUb��dXQd�_^\i�ceRbQ^WUc�_V�Y^dUWUbc�SQ^�RU�ecUT�Qc�RQcU�di`Uc��1\\�ceRcUdc�_V
Y^dUWUbc�QbU�dbUQdUT�Qc�cUdc�_V� ��"%%�

6e\\�QbbQic�_V�QbbQic��QbbQic�_V�cUdc��bUS_bTc�_V�cUdc�UdS��QbU�ce``_bdUT�

Dg_�1BB1I�di`Uc�QbU�_^\i�dbUQdUT�Qc�UaeYfQ\U^d�YV�dXUYb�TUVY^YdY_^�cdU]c�Vb_]�dXU�cQ]U�ecU�_V�dXU�bUcUbfUT�g_bT�1BB1I�
DXec�dXU�V_\\_gY^W�di`Uc�QbU�^_d�UaeYfQ\U^d*

7<3(�WDEOHD� �$55$<>������@�2)�,17(*(5�
�����WDEOHE� �$55$<>������@�2)�,17(*(5�

C_�Q�fQbYQR\U�_V�di`U�WDEOHD�]Qi�^_d�RU�QccYW^UT�d_�Q�fQbYQR\U�_V�di`U�WDEOHE��DXYc�U^QR\Uc�]YcdQ[Uc�d_�RU�TUdUSdUT
ceSX�Qc�QccYW^Y^W�dg_�dQR\Uc�bU`bUcU^dY^W�TYVVUbU^d�TQdQ��DXYc�bUcdbYSdY_^�T_Uc�^_d�X_\T�V_b�dXU�c`USYQ\�SQcU�_V�QbbQic�_V
Q�cdbY^W�di`U��cY^SU�QbbQic�_V�dXYc�di`U�QbU�Q\gQic�ecUT�d_�bU`bUcU^d�cY]Y\Qb�TQdQ��CUU�dXU�Cdb_^W�DI@5Y^W�cUSdY_^�V_b
]_bU�Y^V_b]QdY_^�

A`Z_eVcd
@@3�@1C31<�Q\\_gc�dXU�SbUQdY_^�_V�Ti^Q]YS�fQbYQR\Uc�dXb_eWX�dXU�ecU�_V�dXU�CdQ^TQbT�@1C31<�`b_SUTebU�>5G��cUU
dXU�@bUTUVY^UT�9TU^VYVYUbc�cUSdY_^���1�Ti^Q]YS�fQbYQR\U��e^\Y[U�Q�cdQdYS�fQbYQR\U�gXYSX�XQc�]U]_bi�c`QSU�Q\\_SQdUT�V_b
Yd�dXb_eWX_ed�dXU�R\_S[�Y^�gXYSX�Yd�Yc�TUS\QbUT��SQ^^_d�RU�bUVUbU^SUT�TYbUSd\i�dXb_eWX�Q^�YTU^dYVYUb�cY^SU�Yd�T_Uc�^_d�XQfU
Q^�YTU^dYVYUb+�Y^cdUQT�Q�`_Y^dUb�fQbYQR\U�Yc�ecUT��DXYc�`_Y^dUb�fQbYQR\U��gXYSX�Yc�Q�cdQdYS�fQbYQR\U��S_^dQY^c�dXU�QTTbUcc�_V
dXU�Ti^Q]YS�fQbYQR\U�Q^T�dXU�Ti^Q]YS�fQbYQR\U�YdcU\V�Yc�QSSUccUT�Ri�Y^S\eTY^W�Q�O�QVdUb�dXU�`_Y^dUb�fQbYQR\U��DXUbU�QbU
c_]U�bUcdbYSdY_^c�_^�dXU�ecU�_V�`_Y^dUbc�gYdXY^�@@3�@1C31<*

@_Y^dUbc� d_� di`Uc� dXQd�XQfU�^_d�RUU^�TUS\QbUT�QbU�^_d�Q\\_gUT��DXYc�T_Uc�^_d�`bUfU^d� dXU�S_^cdbeSdY_^�_V� \Y^[UT� \Ycd
cdbeSdebUc�cY^SU�di`U�TUVY^YdY_^c�]Qi�S_^dQY^�`_Y^dUbc�d_�dXU]cU\fUc�U�W�

7<3(�LWHP� �5(&25'
YDOXH���,17(*(5�
QH[W���ALWHP
(1'�

OLQN� �ALWHP�

@_Y^dUbc� d_�`_Y^dUbc�QbU�^_d�Q\\_gUT��@_Y^dUbc� d_� dXU�cQ]U� di`U�QbU� bUWQbTUT�Qc�UaeYfQ\U^d��U�W�� V_\\_gY^W� dXU�QR_fU
TUS\QbQdY_^�gYdX

9$5 ILUVW���OLQN�
��FXUUHQW���ALWHP�

Yc�fQ\YT��DXU�fQbYQR\Uc�ILUVW�Q^T�FXUUHQW�QbU�UaeYfQ\U^d��Y�U��cdbeSdebQ\�UaeYfQ\U^SU�Yc�ecUT��Q^T�]Qi�RU�QccYW^UT
d_�UQSX�_dXUb�_b�S_]`QbUT�

DXU�`bUTUVY^UT�S_^cdQ^d�>9<�Yc�ce``_bdUT�Q^T�gXU^�dXYc�Yc�QccYW^UT�d_�Q�`_Y^dUb�fQbYQR\U�dXU^�dXU�`_Y^dUb�fQbYQR\U�Yc
TUU]UT�d_�S_^dQY^�^_�QTTbUcc�

7:=6d
2]]�: @�Z_�AA4�A2D42=�Zd�U`_V�hZeY�WZ]V�cVRUd�R_U�WZ]V�hcZeVd��DXU�SXQbQSdUb�RQcUT�cdbUQ]�9�?�U^fYb_^]U^d
Y^�gXYSX�dXU�@@3�_`UbQdUc�Yc�TYVVUbU^d�Vb_]�dXU�U^fYb_^]U^d�_^�Q�@3��Y�U��bUQTY^W�Q^T�gbYdY^W�TYc[�RQcUT�VY\Uc��Q^T�Yd
Yc�dXUbUV_bU�Y^�dXU�9�?�QbUQ�gXUbU�@@3�@1C31<�TYVVUbc�dXU�]_cd�Vb_]�CdQ^TQbT�@QcSQ\��DXUbU�QbU�Y]`_bdQ^d�S_^SU`dc
gXYSX�i_e�]ecd�e^TUbcdQ^T�QR_ed�@@3�VY\U�9�?*

! CY^SU�Q\\�Y^`ed�Yc�RidU�cUbYQ\��Y�U��S_]Uc�Y^�_^U�RidU�Qd�Q�dY]U��dXUbU�Yc�Y^�WU^UbQ\�^_�gQi�_V�TUdUSdY^W�dXU�U^T
_V�Q^�Y^`ed�²VY\U³��_V�SQ\Se\QdY^W�Ydc�d_dQ\�cYjU��_b�QSSUccY^W�TQdQ�Qd�bQ^T_]�Y^�TYVVUbU^d�`Qbdc�_V�dXU�VY\U��DXYc�]Qi
cUU]�_RfY_ec�Red�^UUTc�d_�RU�cdQdUT�

" DXU� di`U�_V� Q�@@3�@1C31<� ²VY\U³� �Y�U�� dXU� Y^dUb`bUdQdY_^�_V� Ydc�S_^dU^d�� Yc�gXQdUfUb�i_e�gQ^d� Yd� d_�RU�� 9V� i_e
_ed`ed�^_^�`bY^dQR\U�RY^Qbi�TQdQ��U�W��gYdX�2GB9D5���dXU^�dXQd�VY\U�Y^�UVVUSd�RUS_]Uc�Q�RY^Qbi�VY\U��9V�i_e�_ed`ed
dUhd�_^\i�`bY^dQR\U�TQdQ� �U�W��gYdX�GB9D5�_b�GB9D5<>��� dXU� VY\U�gY\\� Y^�UVVUSd�RUS_]U�Q� ²dUhd³� VY\U�� DXU� cQ]U
Q``\YUc�d_�bUQTY^W��DXYc�Yc�S_^dbQbi�d_�CdQ^TQbT�@QcSQ\�gXUbU�VY\Uc�]Qi�S_^dQY^�`bY^dQR\U�TQdQ�_^\i�Q^T�gXYSX
T_Uc�^_d�Q\\_g�i_e� d_� Y^`ed�_b�_ed`ed�QbRYdbQbi�RY^Qbi�TQdQ�� 9d� Yc�Q\c_�S_^dbQbi� d_� dXU�UhdU^cY_^c�`b_fYTUT� Y^
]Q^i�@QcSQ\c�gXYSX�ce``_bd�dXU�bUQTY^W�Q^T�gbYdY^W�_V�fQbY_ec�RY^Qbi�fQbYQR\Uc�

# DXUbU�Yc�^_�ce``_bd� V_b�²VY\U³�_`UbQdY_^c�_^�dXU�@@3�VY\Y^W�cicdU]��1\\� VY\U� 9�?�Q``\YUc�d_�Ydc�UhdUb^Q\�TQdQ�9�?
`_bdc�_^\i��>_^�f_\QdY\U�TQdQ�cd_bQWU�Yc�`_ccYR\U��Q^T�Yc�ce``_bdUT�gYdX�dXU�>FB514��>FGB9D5�UdS�`b_SUTebUc�
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$ 1\\�@@3�VY\U�9�?�Yc�T_^U�_^\i�gYdX�dXU�V_\\_gY^W�b_edY^Uc*

5($'�5($'/1 CdQ^TQbT�@1C31<�`b_SUTebUc�V_b�bUQTY^W�²dUhd³�TQdQ
%5($' C`USYQ\�@@3�@1C31<�UhdU^cY_^�V_b�bUQTY^W�²RY^Qbi³�TQdQ
:5,7(�:5,7(/1 CdQ^TQbT�@1C31<�`b_SUTebUc�V_b�gbYdY^W�²dUhd³�TQdQ
%:5,7( C`USYQ\�@@3�@1C31<�UhdU^cY_^�V_b�gbYdY^W�²RY^Qbi³�TQdQ

% 1\\� 9�?� Y^� dXU�@@3� Yc�ReVVUbUT�� 9V�Q�`b_WbQ]�bUQTc�Q� VUg�RidUc�_V�TQdQ� Vb_]�dXU� Y^`ed�Q^T� dXU^�W_Uc�QgQi� d_
`b_SUcc� dXU�TQdQ��Q^i�QTTYdY_^Q\� Y^`ed�TQdQ�gXYSX�QbbYfUc�TebY^W� dXU�`b_SUccY^W�gY\\�^_d�RU�\_cd�`b_fYTUT�dXU
S_bbUSd�XQ^TcXQ[Uc�XQfU�RUU^�U^QR\UT��DXUcU�ReVVUbc�QbU�Ve\\i�Y^dUbbe`d�TbYfU^��be^�Y^�dXU�RQS[Wb_e^T��Q^T�QbU
dXUbUV_bU�dbQ^c`QbU^d�d_�@1C31<��Red�dXUi�T_�bUce\d�Y^�c]__dXUb�TQdQ�V\_g�Q^T�]_bU�UVVYSYU^d�_`UbQdY_^��6_b�Ve\\
TUdQY\c�_V�dXU�ReVVUbY^W�cUU�dXU�@@3�@_bdc�SXQ`dUb�

C_]U� _V� dXU� CdQ^TQbT�@1C31<� VY\U� QSSUccY^W� S_^cdbeSdc� QbU�]UQ^Y^W\Ucc� Y^� dXU�@@3� U^fYb_^]U^d� Q^T� dXUcU� XQfU
dXUbUV_bU�RUU^�TU\UdUT*

,1387 287387 7(;7 5(6(7 5(:5,7(
*(7 387 (2) IA

2USQecU��Qc�TUcSbYRUT�UQb\YUb��@@3�@1C31<�VY\Uc�S_^dQY^�gXQdUfUb�`bY^dQR\U�_b�^_^�`bY^dQR\U�TQdQ�i_e�gQ^d�dXU]�d_
S_^dQY^��Q\\�VY\U�di`U�TUS\QbQdY_^c�\Y[U

ILOH����),/(�2)�&+$5���ILOH����),/(�2)�,17(*(5���ILOH����7(;7�

QbU�^_d�ecUT�� 9d� Yc�`_ccYR\U� d_� bUQT�_b�gbYdU�SXQbc�� Y^dUWUbc�� V\_Qdc��UdS�Red� dXYc� Yc�QSXYUfUT�Ri�ecY^W� dXU�Q``b_`bYQdU
2B514�_b�2GB9D5�_`UbQdY_^c�

?^\i�V_eb�VY\U^Q]Uc�QbU�Q\\_gUT�Y^�@@3�@1C31<�Q^T�dXUcU�S_bbUc`_^T�d_�dXU�V_eb�@@3�9�?�`_bdc*

3257� 3257� 3257� 3257�

Q^T�Q\\�V_eb�QbU�Q\bUQTi�_`U^UT�V_b�R_dX�bUQTY^W�Q^T�gbYdY^W�gXU^�Q�`b_WbQ]�cdQbdc�UhUSedY_^��

DXU� QR_fU� `_bd� ^Q]Uc� QbU� Y^dUb^Q\\i� `bUTUVY^UT� Qc� S_^cdQ^dc� _V� di`U� D5HD� Q^T� dXYc� Q\\_gc� dXU� gbYdY^W� _V
`_bd�Y^TU`U^TU^d� 9�?� `b_SUTebUc� d_� gXYSX� dXU� `_bd� ^e]RUb� SQ^� RU� `QccUT� Qc� Q� `QbQ]UdUb�� DXU� V_\\_gY^W� UhQ]`\U
cX_gc�Q�`b_SUTebU�V_b�`_cYdY_^Y^W�dXU�Sebc_b�_^�Q^�1>C9�dUb]Y^Q\��Q^T�Ydc�Y^f_SQdY_^�gYdX�dXU�h�i�fQ\eUc�_V�'%�"#*
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FXUVRUSRV�SRUW���������

>_dU�dXQd�_^�dXU�dg_�`_bd�@@3�fUbcY_^��@@3�"��dXU�VY\Uc�@?BD#�Q^T�@?BD$�QbU�^_d�TUVY^UT�

+ 3_^dbQbi�d_�CdQ^TQbT�@1C31<��dXUbU�QbU�^_�`bUTUVY^UT�9>@ED�Q^T�?ED@ED�VY\Uc��1\\�VY\U�9�?�cdQdU]U^dc�]ecd�c`USYVi
Q�`_bd+�GB9D5�Q^T�GB9D5<>�QbU�dXU�_^\i�UhSU`dY_^c�Q^T�dXUi�Qcce]U�@?BD!�Qc�dXU�TUVQe\d�

+ 9V�i_e�UhUSedU�Q�B514��2B514��B514<>�cdQdU]U^d�Q^T�dXUbU�Yc�^_�Y^`ed�TQdQ��dXU�`b_WbQ]�gY\\�gQYd�e^dY\�dXU�Uh`USdUT
^e]RUb�_V�RidUc�QbbYfUc+�Yd�_dXUb�g_bTc�dXU�`b_WbQ]�]YWXd�Q``UQb�d_�XQ^W��9^�]_cd�SQcUc�dXYc�gY\\�^_d�]QddUb�cY^SU�Y^
dXU�QRcU^SU�_V�Y^`ed�TQdQ�dXU�`b_WbQ]�]Qi�^_d�XQfU�Q^idXY^W�d_�T_�Q^igQi�Red��YV�TUcYbUT��Q�²XQ^W³�SQ^�RU�`bUfU^dUT
Ri�dUcdY^W�dXU�9�?�ReVVUb�cdQdec�gYdX�Ve^SdY_^c�`b_fYTUT�

+ DXU�UVdeZ_ReZ`_��U�W��²`_bd!³�_b�Q^�QTTbUcc��Zd�^R_URe`cj�Y^�gbYdU��gbYdU\^�Q^T�RgbYdU�cdQdU]U^dc��DXYc�Yc�d_�Q\\_g
dXU�Q\dUb^QdYfU�S_^cdbeSd�gXYSX�bUTYbUSdc�_ed`ed�d_�Q^�QbbQi�_V�SXQb�Q^T�gXYSX�Yc�UhdbU]U\i�ecUVe\�

DXU�`bUTUVY^UT�di`U�D5HD�Y^�@@3�@1C31<�XQc�^_�S_^^USdY_^�gYdX�VY\Uc�_V�di`U�D5HD�UdS�Y^�CdQ^TQbT�@1C31<��1c�dXU
di`U�D5HD�Yc�Q�U^e]UbQdUT�di`U�gYdX�dXU�`bUTUVY^UT�S_^cdQ^dc�@?BD!��@?BD"��@?BD#��@?BD$�i_e�SQ^�ecU�YdU]c�_V
di`U�D5HD�Y^�bUS_bT�TUVY^YdY_^c�UdS+�c_]UdXY^W�gXYSX�]_cd�@1C31<�S_]`Y\Ubc�gY\\�^_d�Q\\_g�

1\c_�]YccY^W�Vb_]�dXU�@@3�Yc�dXU�^_g�YbbU\UfQ^d�S_^fU^dY_^�Y^�c_]U�@1C31<c�dXQd� dXUbU�cX_e\T�RU�Q^� Y^YdYQ\�R\Q^[
\Y^U��5?<>-DBE5��gXU^�bUQTY^W�gYdX�B514<>�

DXU� V_\\_gY^W�UhQ]`\Uc�_V� VY\U� 9�?�RbYUV\i�TU]_^cdbQdU�X_g�Q^idXY^W�SQ^�RU� bUQT� Vb_]�_b�gbYddU^� d_�Q� VY\U�cY]`\i�Ri
SX__cY^W�dXU�Q``b_`bYQdU�Y^`ed�_b�_ed`ed�cdQdU]U^d*

YDU�Q�LQWHJHU�
����F�FKDU�
UHDG�SRUW��Q�� Uh`USdc�_^U�Y^dUWUb�Y^�1C399�dUhd�V_b]��U�W��²!"#$'³�
UHDGOQ�SRUW��Q�� Qc�QR_fU�Red�Uh`USdc�Q^�U^T�_V�\Y^U��3B��QVdUb�dXU�^e]RUb
EUHDG�SRUW��Q�� Qc�QR_fU�Red�bUQTc�dXU�dg_�RY^Qbi�RidUc�dXQd�S_^cdYdedU�Q^�Y^dUWUb
EUHDG�SRUW��F� bUQTc�Zecd�_^U�RidU���dXU�]_cd�ecUVe\�@@3�Y^`ed�Ve^SdY_^

&�( @@3�@1C31<



Q� ������
F� 
$
�
ZULWH�SRUW��Q�� _ed`edc�dXU�Y^dUWUb�Y^�1C399�dUhd�V_b]��U�W��²!"#$'³�
ZULWHOQ�SRUW��Q�� Qc�QR_fU�Red�V_\\_gc�Yd�gYdX�Q�3B<6�SXQbQSdUb�`QYb
EZULWH�SRUW��Q�� _ed`edc�dXU�Y^dUWUb�Qc�dg_�RY^Qbi�RidUc��#2X�# X�Y^�dXYc�SQcU�
EZULWH�SRUW��F�� _ed`edc�Zecd�_^U�RidU��$!X�Y^�dXYc�SQcU����fUbi�ecUVe\

6_b�Ve\\�TUdQY\c�_V�dXU�QR_fU�VY\U�9�?�Ve^SdY_^c��cUU�dXU�B514��GB9D5�UdS�Y^V_b]QdY_^�Y^�dXU�@b_SUTebUc�Q^T�6e^SdY_^c
cUSdY_^�

C64@C5d
DXU�Y]`\U]U^dQdY_^�_V�B53?B4c��cdbeSdebUT�fQbYQR\Uc�S_]`_cUT�_V�Q�^e]RUb�_V�S_^cdYdeU^dc�SQ\\UT�VYU\Tc��gYdXY^�@@3
@1C31<�Yc�Qc�CdQ^TQbT�@QcSQ\�UhSU`d� dXQd� VYU\T�YTU^dYVYUbc�cXQbU�dXU�cQ]U�ci]R_\�dQR\U�c`QSU�Qc�bUS_bT�^Q]Uc�Q^T
_dXUb�YTU^dYVYUbc��]UQ^Y^W�dXQd�Q�TUS\QbQdY_^

7<3(�/LVW2I7\SHV� ��,QVHFW��)URJ��)LVK��0DPPDO��

�����$1,0$/� �5(&25'
/(*6���,17(*(5�
1$0(���$55$<�>�������@�2)�&+$5�
$1,0$/���/LVW2I7\SHV�

�����(1'�

gY\\�SQecU�Q^�Ubb_b�Qc�1>9=1<�Yc�ecUT�R_dX�Qc�dXU�di`U�^Q]U�Q^T�Qc�Q�VYU\T�YTU^dYVYUb��<Y[UgYcU�

7<3(� RQH� �5(&25'
[��\���,17(*(5

(1'�

����� WZR� �5(&25'
]��\���,17(*(5�

(1'�

gY\\�SQecU�Q^�Ubb_b�Qc�\�UhYcdc�Y^�R_dX�bUS_bTc��8_gUfUb��Q^i�`b_WbQ]�gXYSX�Te`\YSQdUc�^Q]Uc�Y^�dXYc�gQi�g_e\T�RU
fUbi�S_^VecY^W�

BUS_bTc�]Qi�XQfU�fQbYQ^d�`Qbdc�Qc�`Ub�CdQ^TQbT�@1C31<�

Dg_�bUS_bT� di`Uc�QbU�_^\i� dbUQdUT�Qc�UaeYfQ\U^d� YV� dXUYb�TUS\QbQdY_^�cdU]c� Vb_]�dXU�cQ]U�_SSebbU^SU�_V� dXU� bUcUbfUT
g_bT�B53?B4��CUU�1BB1Ic�Q^T�C5Dc�cUSdY_^�V_b�Q^�Uh`\Q^QdY_^�_V�dXYc�

DXU�:,7+�cdQdU]U^d�]Qi�RU�ecUT�d_�QSSUcc�dXU�TYVVUbU^d�VYU\Tc�gYdXY^�Q�bUS_bT�Y^�Q�]_bU�S_]`QSd�Q^T�VQcdUb�UhUSedY^W
]Q^^Ub�dXQ^�dXU�Q\dUb^QdYfU��U�W��$1,0$/�/(*6��@1C31<�V_b]Qd�

7:6=5�=:DE

GXU^�ecUT�Y^�S_^Ze^SdY_^�gYdX�B53?B4c��cUU�B53?B4c�cUSdY_^�

identifier

,

type

;

:

identifier OFCASE

field listconstant

:

;

type identifier

: )(

,

@@3�@1C31< &�)



G2C:23=6

Dg_�[Y^Tc�_V�fQbYQR\Uc�QbU�ce``_bdUT�gYdXY^�@@3�@1C31<+�cdQdYS�Q^T�Ti^Q]YS�fQbYQR\Uc��CdQdYS�fQbYQR\Uc�QbU�Uh`\YSYd\i
TUS\QbUT�dXb_eWX�F1B�Q^T�]U]_bi�Yc�Q\\_SQdUT�V_b� dXU]�TebY^W�dXU�U^dYbU�UhUSedY_^�_V�dXU�R\_S[�Y^�gXYSX�dXUi�gUbU
TUS\QbUT�

4i^Q]YS�fQbYQR\Uc��X_gUfUb��QbU�SbUQdUT�Ti^Q]YSQ\\i�TebY^W�`b_WbQ]�UhUSedY_^�Ri�dXU�`b_SUTebU�>5G��DXUi�QbU�^_d
TUS\QbUT�Uh`\YSYd\i�Q^T�SQ^^_d�RU�bUVUbU^SUT�Ri�Q^�YTU^dYVYUb��DXUi�QbU�bUVUbU^SUT�Y^TYbUSd\i�Ri�Q�cdQdYS�fQbYQR\U�_V�di`U
`_Y^dUb��gXYSX�S_^dQY^c�dXU�QTTbUcc�_V�dXU�Ti^Q]YS�fQbYQR\U�

CUU�@1C31<�4i^Q]YS�=U]_bi�1\\_SQdY_^�V_b�]_bU�TUdQY\c�_V�dXU�ecU�_V�Ti^Q]YS�fQbYQR\Uc�

GXU^�c`USYViY^W�U\U]U^dc�_V�]e\dY�TY]U^cY_^Q\�QbbQic�i_e�QbU�^_d�V_bSUT�d_�ecU�dXU�cQ]U�V_b]�_V�Y^TUh�c`USYVYSQdY_^
Y^�dXU�bUVUbU^SU�Qc�gQc�ecUT�Y^�dXU�TUS\QbQdY_^��6_b�UhQ]`\U��YV�fQbYQR\U�R�Yc�TUS\QbUT�Qc�

$55$<>�����@�2)�$55$<>�����@�2)�,17(*(5�

dXU^�UYdXUb�QK!MK!M�_b�QK!�!M�]Qi�RU�ecUT�d_�QSSUcc�U\U]U^d��!�!��_V�dXU�QbbQi�

724E@C

CUU�5H@B5CC9?>�Q^T�6E>3D9?>c�V_b�]_bU�TUdQY\c�

variable identifier
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,

^
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unsigned constant

)

function identifier

(

(

’
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)
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factor
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IN
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:

variable identifier

’

:=

BEGIN

)

;

function identifier

procedure identifier (

END

IF THEN

ENDCASE

ELSE

ELSE

:

’

;

OF

WHILE DO

UNTIL

:=

REPEAT

;

FOR variable identifier TO

DOWNTO

DO

WITH DO

’
GOTO unsigned integer

unsigned integer

expression

expression

expression

expression

statement

statement statement

statement

statement

statement

statement

statement

statement

expression

expression

expression

expression

expression

variable

constant
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LABEL unsigned integer

’

CONST identifier

’

TYPE

constant=

VAR

type

’

FORWARD

identifier =

typeidentifier :

:

;

’
;

block; ;

PROCEDURE identifier parameter list

FUNCTION parameter list type identifier

BEGIN statement END

;

identifier
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dXQd�1�Q^T�2�cX_e\T�bU`bUcU^d�dXU�cQ]U�di`U�_V�TQdQ��I_e�S_e\T�T_�dXYc�Ri*

9$5�$�%���$55$<>
$
��
&
@�2)�,17(*(5�

Q^T�^_g�i_e�SQ^�VbUU\i�QccYW^�1�d_�2�Q^T�fYSU�fUbcQ�cY^SU�_^\i�_^U�DI@5�bUS_bT�XQc�RUU^�SbUQdUT�

1\dX_eWX�_^�dXU�cebVQSU� dXYc�^Q]U�UaeYfQ\U^SU�Q``b_QSX�]Qi�cUU]�Q� \Ydd\U�S_]`\YSQdUT�� Y^�WU^UbQ\� Yd� \UQTc�d_�VUgUb
`b_WbQ]]Y^W�Ubb_bc�cY^SU�Yd�bUaeYbUc�]_bU�Y^YdYQ\�dX_eWXd�Vb_]�dXU�`b_WbQ]]Ub�

DV^ZT`]`_d
1� cU]YS_\_^� cX_e\T� ^_d� Q``UQb� RUV_bU� E>D9<� _b� RUV_bU� 5>4� _b� RUV_bU� 5<C5�� FUbcY_^c� _V� @1C31<� TYVVUb� Y^� dXUYb
dbUQd]U^d� _V� dXYc��@@3�@1C31<�Q\\_gc� cU]YS_\_^c�RUV_bU�E>D9<�� 5>4�Red� bU`_bdc� Q^� Ubb_b� YV� Q� cU]YS_\_^� Q``UQbc
RUV_bU�5<C5�

ENDPROGRAM identifier ; block

@@3�@1C31< &�!%



AcVUVWZ_VU�:UV_eZWZVcd

4`_deR_ed
0$;,17 DXU�\QbWUcd�Y^dUWUb�QfQY\QR\U*�#"'&'�

758(��)$/6( 3_^cdQ^dc�_V�di`U�2__\UQ^�

@@3� @1C31<� XQc� ]Q^i� _dXUb� S_^cdQ^d� `bUTUVY^UT� YTU^dYVYUbc� �U�W�� _V� di`U� D5HD�� gXYSX� QbU� ecUT� Y^� @@3� `_bd
Y^YdYQ\YcQdY_^�Q^T�S_^db_\�`b_SUTebUc��CUU� dXU�@@3�@1C31<�5hdU^cY_^c�cUSdY_^� V_b�TUdQY\c��1\\�_V� dXUcU�cdQbd�gYdX�Q^
e^TUbcS_bU�O�UhSU`d�@?BD!��@?BD"��@?BD#��@?BD$�

EjaVd
,17(*(5 CUU�E^cYW^UT�>e]RUb�cUSdY_^�

5($/ CUU�E^cYW^UT�>e]RUb�cUSdY_^�

&+$5 DXU�Ve\\�UhdU^TUT�1C399�SXQbQSdUb�cUd�_V�"%&�U\U]U^dc�

%22/($1 DXYc�di`U�Yc�ecUT�Y^�\_WYSQ\�_`UbQdY_^c�Y^S\eTY^W�dXU�bUce\dc�_V�S_]`QbYc_^c��DXU
bUce\d�Yc�Q\gQic�DBE5�_b�61<C5�

7(;7 DXYc� di`U� Yc� ecUT� V_b� dXU� fQbY_ec� `bUTUVY^UT� YTU^dYVYUbc� ecUT� Y^� @@3� `_bd
Y^YdYQ\YcQdY_^�Q^T�S_^db_\�`b_SUTebUc��CUU� dXU�@@3�@1C31<�5hdU^cY_^c�cUSdY_^
V_b�TUdQY\c�

GRcZRS]Vd
DXUbU�QbU�^_�`bUTUVY^UT�fQbYQR\Uc�Y^�@@3�@1C31<�

AC@465FC6D�2?5�7F?4E:@?D

7Z]V�9R_U]Z_X�Ac`TVUfcVd

HC:E6
352&('85(�:5,7(�3257�7(;7�3��3��3������

DXU�`b_SUTebU�GB9D5�Yc�Y^dU^TUT�V_b�_ed`eddY^W�dUhd�TQdQ��DXU�TUcdY^QdY_^�]ecd�Q\gQic�RU�c`USYVYUT��9d�SQ^�RU�Q�`_bd
^Q]U�_b�dXU�^Q]U�_V�Q�ceYdQR\U�QbbQi+�U�W�*

YDU�EXIIHU���DUUD\�>�����@�RI�FKDU�
����QXP���LQWHJHU�
����
ZULWH��EXIIHU�
DOO�WKLV�ZLOO�EH�SODFHG�LQWR�WKH�EXIIHU
�QXP��
ZULWH��SRUW���
DOO�WKLV�ZLOO�JR�WR�3RUW��
�QXP��

DXU� QR_fU� VQSY\Ydi� V_b� gbYdY^W� d_� ]U]_bi� Y^cdUQT� _V� d_� Q� `_bd� Yc� QfQY\QR\U� _^�GB9D5�� GB9D5<>� �Red� ^_d� 2GB9D5�
`b_SUTebUc��9d�gQc�^_d�ce``_bdUT�Ri�UQb\i�fUbcY_^c�_V�@@3�@QcSQ\�

+ GXU^�gbYdY^W�d_�]U]_bi��dXUbU�Yc�^_�SXUS[Y^W�V_b�_fUbV\_g�_V�dXU�TUcdY^QdY_^�ReVVUb�

DXU�GB9D5�`QbQ]UdUbc�@!��@"������@^�SQ^�XQfU�_^U�_V�dXU�V_\\_gY^W�V_b]c*

�H!�RU��H�P!�RU��H�P�Q!�RU��H�P�+!

gXUbU�U��]�Q^T�^�QbU�Uh`bUccY_^c�Q^T�8�Yc�Q�\YdUbQ\�S_^cdQ^d��GU�XQfU�%�SQcUc�d_�UhQ]Y^U*

" V�Zd�`W�ejaV�:?E686C�R_U�VZeYVc�-V/�`c�-V+^/�Zd�fdVU�

DXU�fQ\eU�_V�dXU�Y^dUWUb�Uh`bUccY_^�V�Yc�S_^fUbdUT�d_�Q�SXQbQSdUb�cdbY^W�gYdX�Q�dbQY\Y^W�c`QSU��DXU�\U^WdX�_V�dXU�cdbY^W
]Qi�RU�Y^SbUQcUT��gYdX�\UQTY^W�c`QSUc��Ri�dXU�ecU�_V�^�gXYSX�c`USYVYUc�dXU�d_dQ\�^e]RUb�_V�SXQbQSdUbc�d_�RU�_ed`ed��9V
^�Yc�^_d�ceVVYSYU^d�V_b�V�d_�RU�gbYddU^�_b�^�Yc�^_d�`bUcU^d�dXU^�V�Yc�gbYddU^�_ed�Y^�Ve\\��gYdX�Q�dbQY\Y^W�c`QSU��Q^T�^�Yc
YW^_bUT��>_dU�dXQd� YV�^� Yc�c`USYVYUT�d_�RU�dXU�\U^WdX�_V�V�gYdX_ed� dXU�dbQY\Y^W�c`QSU��_b�U- �_b�U-!���dXU^�^_�dbQY\Y^W
c`QSU�gY\\�RU�_ed`ed�

# V�Zd�`W�ejaV�:?E686C�R_U�eYV�W`c^�-V+^+9/��Zd�fdVU�

9^�dXYc�SQcU�V�Yc�_ed`ed�Y^�XUhQTUSY]Q\��9V�]-!�_b�]-"�dXU^�dXU�fQ\eU��U�=?4�!&N]��Yc�_ed`ed�Y^�Q�gYTdX�_V�UhQSd\i�^
SXQbQSdUbc�� 9V�]-#�_b�]-$� dXU^� dXU� Ve\\� fQ\eU�_V�V� Yc�_ed`ed� Y^�XUhQTUSY]Q\� Y^�Q�gYTdX�_V�$�SXQbQSdUbc�� 9V�].$� dXU^

&�!& @@3�@1C31<



\UQTY^W�c`QSUc�QbU�Y^cUbdUT�RUV_bU�dXU�Ve\\�XUhQTUSY]Q\�fQ\eU�_V�V�Qc�^USUccQbi��<UQTY^W�jUb_Uc�gY\\�RU�Y^cUbdUT�gXUbU
Q``\YSQR\U��5hQ]`\Uc*

:5,7(�SRUW�������P�+��

P � RXWSXWV� �
P � RXWSXWV� ��
P � RXWSXWV� ����
P � RXWSXWV� ����
P � RXWSXWV� �����

$ V�Zd�`W�ejaV�cVR]��EYV�W`c^d�-V/��-V+^/�`c�-V+^+_/�^Rj�SV�fdVU�

DXU� fQ\eU� _V� V� Yc� S_^fUbdUT� d_� Q� SXQbQSdUb� cdbY^W� bU`bUcU^dY^W� Q� bUQ\� ^e]RUb�� DXU� V_b]Qd� _V� dXU� bU`bUcU^dQdY_^� Yc
TUdUb]Y^UT�Ri�_�

9V�_�Yc�^_d�`bUcU^d�dXU^�dXU�^e]RUb�Yc�_ed`ed�Y^�cSYU^dYVYS�^_dQdY_^��gYdX�Q�]Q^dYccQ�Q^T�Q^�Uh`_^U^d��9V�dXU�^e]RUb�Yc
^UWQdYfU�dXU^�Q�]Y^ec�cYW^�Yc�_ed`ed�`bY_b�d_�dXU�]Q^dYccQ��_dXUbgYcU�Q�c`QSU�Yc�_ed`ed��DXU�^e]RUb�Yc�Q\gQic�_ed`ed
d_�Qd�\UQcd�_^U�TUSY]Q\�`\QSU�e`�d_�Q�]QhY]e]�_V�%�TUSY]Q\�`\QSUc�Q^T�dXU�Uh`_^U^d�Yc�Q\gQic�cYW^UT��UYdXUb�gYdX�Q
`\ec�_b�]Y^ec�cYW^���DXYc�]UQ^c� dXQd� dXU�]Y^Y]e]�gYTdX�_V� dXU�cSYU^dYVYS� bU`bUcU^dQdY_^� Yc�(�SXQbQSdUbc+� YV� dXU�VYU\T
gYTdX�^�Yc�\Ucc�dXQ^�(�dXU^�dXU�Ve\\�gYTdX�_V�!"�SXQbQSdUbc�gY\\�Q\gQic�RU�_ed`ed��9V�].-(�dXU^�_^U�_b�]_bU�TUSY]Q\
`\QSUc�gY\\�RU�_ed`ed�e`�d_�Q�]QhY]e]�_V�%�TUSY]Q\�`\QSUc��]-!"���6_b�].!"�\UQTY^W�c`QSUc�QbU�Y^cUbdUT�RUV_bU�dXU
^e]RUb��5hQ]`\Uc*

:5,7(�SRUW�������(����P��

P � RXWSXWV� ��������(���
P � RXWSXWV� ����(���
P � RXWSXWV� �����(���
P �� RXWSXWV� ������(���
P �� RXWSXWV� �������(���
P �� RXWSXWV� ��������(���
P �� RXWSXWV� ���������(���

9V� dXU� V_b]�-V+^+_/� Yc�ecUT� dXU^�Q� VYhUT�`_Y^d� bU`bUcU^dQdY_^�_V� dXU�^e]RUb�V�gY\\�RU�gbYddU^�gYdX�^�c`USYViY^W�dXU
^e]RUb�_V�TUSY]Q\�`\QSUc�d_�RU�_ed`ed��>_�\UQTY^W�c`QSUc�gY\\�RU�_ed`ed�e^\Ucc�dXU�VYU\T�gYTdX�^�Yc�ceVVYSYU^d\i�\QbWU�
9V�_�Yc�jUb_�dXU^�V�Yc�_ed`ed�Qc�Q^�Y^dUWUb��9V�V�Yc�d__�\QbWU�d_�RU�_ed`ed�Y^�dXU�c`USYVYUT�VYU\T�gYTdX�dXU^�Yd�Yc�_ed`ed�Y^
cSYU^dYVYS�V_b]Qd�gYdX�Q�VYU\T�gYTdX�_V�^��cUU�QR_fU���5hQ]`\Uc*

:5,7(�SRUW���(������ RXWSXWV�� ������
:5,7(�SRUW���(������ RXWSXWV�� ���������
:5,7(�SRUW������������� RXWSXWV� ������
:5,7(�SRUW������������� RXWSXWV�� �������(���
:5,7(�SRUW������������� RXWSXWV�� ����

% V�Zd�`W�ejaV�TYRcRTeVc�`c�ejaV�decZ_X�

5YdXUb�-V/�_b�-V+^/�]Qi�RU�ecUT�Q^T�dXU�SXQbQSdUb�_b�cdbY^W�_V�SXQbQSdUbc�gY\\�RU�_ed`ed�Y^�Q�]Y^Y]e]�VYU\T�gYTdX�_V
!��V_b�SXQbQSdUbc��_b�dXU�\U^WdX�_V�dXU�cdbY^W��V_b�cdbY^W�di`Uc���<UQTY^W�c`QSUc�QbU�Y^cUbdUT�YV�^�Yc�ceVVYSYU^d\i�\QbWU�

& V�Zd�`W�ejaV�3``]VR_�

5YdXUb�-V/�_b�-V+^/�]Qi�RU�ecUT�Q^T�dXU�1C399�cdbY^Wc�758(�_b�)$/6(�gY\\�RU�_ed`ed�TU`U^TY^W�_^�dXU�2__\UQ^
fQ\eU�_V�V��ecY^W�Q�]Y^Y]e]�VYU\T�gYTdX�_V�$�_b�%�bUc`USdYfU\i�

HC:E6=?
352&('85(�:5,7(/1�3257�7(;7�3��3��3������

GB9D5<>�Yc�UhQSd\i�YTU^dYSQ\�d_�GB9D5�UhSU`d�Yd�Q``U^Tc�Q�3B�<6�SXQbQSdUb�`QYb�d_�dXU�_ed`ed��9d�Yc�ecUVe\�_^\i�YV�i_e
QbU�_ed`eddY^W�dUhd�TQdQ�gXYSX�Yc�]QTU�e`�_V�3B<6�dUb]Y^QdUT�\Y^Uc�

3HC:E6
352&('85(�%:5,7(�3257�7(;7�9��9��9����9Q��

DXYc�²RY^Qbi�gbYdU³�`b_SUTebU�Yc�_^U�_V�dXU�@@3�UhdU^cY_^c�Q^T�Q\\_gc�dXU�_ed`ed�_V�QbRYdbQbi�RY^Qbi�TQdQ��9d�ce``_bdc
dXU�_ed`ed�_V�gRcZRS]Vd�`_]j��F!���F^��Q^T�^_�_ed`ed�V_b]QddY^W�VQSY\YdYUc�QbU�`b_fYTUT��EYV�a`ce�^fde�R]hRjd�SV
daVTZWZVU+�YV�Yd�Yc�]YccY^W��dXU�Ubb_b�]UccQWU�gXYSX�Q``UQbc�]Qi�^_d�RU�_RfY_ec��DXU�V_\\_gY^W�UhQ]`\U�cX_gc�X_g
dXU�fQbY_ec�@@3�@1C31<�fQbYQR\Uc�QbU�_ed`ed*

@@3�@1C31< &�!'



YDU�D�LQWHJHU�
����E�FKDU�
����F�UHDO�
����G�ERROHDQ�
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E� 
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F� ������(��
G� WUXH�

7YfU^�dXU�QR_fU�fQbYQR\Uc�S_^dQY^�dXU�QR_fU�fQ\eUc��dXU�`b_SUTebU

EZULWH�SRUW��D�E�F�G��

gY\\�_ed`ed�dXU�V_\\_gY^W�fQ\eUc�d_�@?BD"�Y^�dXU�_bTUb�cX_g^*

�%K���K dXU�Y^dUWUb�!"#$'�TUSY]Q\��# #2�XUh�
��K dXU�RidU�µ1µ��$!�XUh�
%(K�)�K���K���K dXU�V\_QdY^W�`_Y^d�fQ\eU�"�#'"(5�%
��K dXU�R__\UQ^�fQ\eU�758(��)$/6(�JLYHV���K�

9^�QTTYdY_^��1bbQic��BUS_bTc�S_^dQY^Y^W�U\U]U^dc�_V�Q^i�di`U�Q^T�CUdc�]Qi�RU�_ed`ed�Y^�dXU�cQ]U�gQi��1^�UhQ]`\U�_V
QbbQi�_ed`ed�Yc�RU\_g

YDU�EXIIHU���DUUD\�>�����@�RI�FKDU�
������VY\\�e`�dXU�QbbQi�gYdX�TQdQ������
EZULWH�SRUW��EXIIHU��

gXUbU�Q�S_]`\UdU�!  �RidU�QbbQi� Yc�_ed`ed� Y^�_^U�_`UbQdY_^��DXYc� di`U�_V�_ed`ed� Yc�S_]]_^� Y^�@@3�`b_WbQ]]Y^W�
gXUbU�TQdQ�Yc�_VdU^�bUQT�Y^d_�Q�ReVVUb��_`UbQdUT�_^�gXY\U�Y^�dXU�ReVVUb��Q^T�dXU�ReVVUb�Yc�dXU^�_ed`ed�

1\c_�Q\\_gUT�Yc�dXU�V_b]

EZULWH�SRUW��Y�L�

gXYSX�gbYdUc�Z�RidUc�Vb_]�dXU�fQbYQR\U�g��gXYSX�g_e\T�eceQ\\i�RU�Q^�QbbQi��

DXU�Y^TYfYTeQ\�RidUc�_V�Q�]e\dY�RidU�fQbYQR\U�QbU�_ed`ed�Y^�dXU�_bTUb�Y^�gXYSX�dXUi�QbU�cd_bUT�Y^�]U]_bi��CUU�dXU�4QdQ
BU`bUcU^dQdY_^�Q^T�Cd_bQWU�cUSdY_^�V_b�TUdQY\c�_V�X_g�fQbYQR\Uc�QbU�cd_bUT�Y^�@@3�@1C31<�

1c�cdQdUT�QR_fU��_^\i�gRcZRS]Vd�]Qi�RU�_ed`ed�gYdX�2GB9D5�Q^T�\YdUbQ\�fQ\eUc�ceSX�Qc�µ1234µ�QbU�^_d�ce``_bdUT+�ecU
GB9D5�_b�GB9D5<>�d_�_ed`ed�dX_cU��9V�i_e�^UUT�d_�_ed`ed�Q�]YhdebU�_V�V_b]QddUT�dUhd�TQdQ�Y^dUbc`UbcUT�gYdX�RY^Qbi�TQdQ�
ecU�Q�cUaeU^SU�_V�GB9D5��GB9D5<>�Q^T�2GB9D5�Y^f_SQdY_^c�Qc�bUaeYbUT�

C625
352&('85(�5($'�3257�7(;7�9��9��9����9Q��

DXU�`b_SUTebU�B514�Yc�Y^dU^TUT�V_b�bUQTY^W�dUhd��Y�U��`bY^dQR\U�1C399��TQdQ��

9^�WU^UbQ\��dXU�cdQdU]U^d

5($'�3257��9��9����������9Q��

Yc�UaeYfQ\U^d�d_

%(*,1�
5($'�3257��9���5($'�3257��9�������������5($'�3257��9Q��

(1'�

gXUbU�F!�F"�UdS��]Qi�RU�_V�di`U�SXQbQSdUb��cdbY^W��Q^�QbbQi�_V�SXQb���Y^dUWUb�_b�bUQ\��DXU�`_bd�^e]RUb�]ecd�RU�c`USYVYUT�

DXU�cdQdU]U^d�B514�@�F�+�XQc�TYVVUbU^d�UVVUSdc�TU`U^TY^W�_^�dXU�di`U�_V�F��DXUbU�QbU�$�SQcUc�d_�S_^cYTUb*

" G�Zd�`W�ejaV�TYRc�

9^�dXYc�SQcU

5($'�3�9��

bUQTc�Q�cY^W\U�SXQbQSdUb�Vb_]�dXU�c`USYVYUT�`_bd�Q^T�Yc�QccYW^UT�d_�F��9V��XQfY^W�bUQT�dXYc�SXQbQSdUb��Q^_dXUb�SXQbQSdUb�Yc
gQYdY^W�Y^�dXU�Y^`ed�ReVVUb�Q^T�dXYc�gQYdY^W�SXQbQSdUb�Yc�Q�\Y^U�]Qb[Ub���!#��dXU^�dXU�Ve^SdY_^�5?<>�@��gY\\�bUdeb^�dXU
fQ\eU�DBE5��

9V�dXU�SXQbQSdUb�Yc�Q�\Y^U�VUUT��<6���! ��dXU^�Yd�Yc�bU]_fUT�Vb_]�dXU�ReVVUb�Q^T�TYcSQbTUT�Q^T�dXU�^Uhd�SXQbQSdUb�Yc�bUQT�
9V�i_e�^UUT�d_�`b_SUcc�<6�SXQbQSdUbc��ecU�dXU�2B514�`b_SUTebU�Y^cdUQT�

&�!( @@3�@1C31<



# G�Zd�`W�ejaV�decZ_X��RccRj�`W�TYRc��

1�cdbY^W�_V�SXQbQSdUbc�]Qi�RU�bUQT�ecY^W�B514�Q^T�Y^�dXYc�SQcU�Q�cUbYUc�_V�SXQbQSdUbc�gY\\�RU�bUQT�Vb_]�dXU�c`USYVYUT
`_bd�e^dY\� dXU�^e]RUb�_V�SXQbQSdUbc�TUVY^UT�Ri�dXU�cdbY^W�XQc�RUU^�bUQT�_b�5?<>�RUS_]Uc�DBE5��9V� dXU�cdbY^W�Yc�^_d
VY\\UT�Ri�dXU�bUQT��Y�U��YV�U^T�_V�\Y^U�Yc�bUQSXUT�RUV_bU�dXU�gX_\U�cdbY^W�XQc�RUU^�QccYW^UT��dXU^�dXU�U^T�_V�dXU�cdbY^W�Yc
VY\\UT�gYdX�^e\\��� ��SXQbQSdUbc���dXYc�U^QR\Uc�i_e�d_�cSQ^�dXU�QbbQi�Q^T�UfQ\eQdU�dXU�\U^WdX�_V�dXU�cdbY^W�dXQd�gQc�bUQT�

+ DXU�B514�`b_SUTebU�gY\\� gQYd� e^dY\� UYdXUb� dXU� QbbQi� XQc� RUU^� VY\\UT�� _b� 5?<>�RUS_]Uc�DBE5��DXYc� SQ^� SQecU� i_eb
`b_WbQ]�d_�Q``QbU^d\i�XQ^W�YV�Y^ceVVYSYU^d�Y^`ed�TQdQ�QbbYfUc��EcU�dXYc�]UdX_T�_^\i�YV�i_e�QbU�cebU�dXQd�dXU�Y^`ed�cdbUQ]
gY\\�S_^dQY^�3Bc�_b�3B<6c�Qd�bUWe\Qb�Y^dUbfQ\c��_b�YV�gQYdY^W�V_b�Y^`ed�T_Uc�^_d�]QddUb�

$ G�Zd�`W�ejaV�Z_eVXVc�

9^�dXYc�SQcU�Q�cUbYUc�_V�SXQbQSdUbc�gXYSX�bU`bUcU^d�Q^�Y^dUWUb�Yc�bUQT��1\\�`bUSUTY^W�R\Q^[c�Q^T�U^T�_V�\Y^U�]Qb[Ubc�QbU
c[Y``UT�

9V�dXU�Y^dUWUb�bUQT�XQc�Q^�QRc_\edU�fQ\eU�WbUQdUb�dXQ^�=1H9>D��#"'&'��dXU^�dXU�be^dY]U�Ubb_b�?f^SVc�e``�]RcXV�gY\\
RU�YcceUT�Q^T�UhUSedY_^�dUb]Y^QdUT��DXYc�Ubb_b�SQ^�RU�ce``bUccUT�gYdX�dXU�?��S_]`Y\Ub�_`dY_^�

9V�dXU�VYbcd�SXQbQSdUb�bUQT��QVdUb�c`QSUc�Q^T�U^T�_V�\Y^U�SXQbQSdUbc�XQfU�RUU^�c[Y``UT��Yc�^_d�Q�TYWYd�_b�Q�cYW^����_b���
dXU^�dXU� be^dY]U�Ubb_b�?f^SVc�ViaVTeVU�gY\\�RU�bU`_bdUT�Q^T�dXU�`b_WbQ]�QR_bdUT��DXYc�Ubb_b�SQ^�RU�ce``bUccUT
gYdX�dXU�5��S_]`Y\Ub�_`dY_^�

% G�Zd�`W�ejaV�cVR]�

8UbU��Q�cUbYUc�_V�SXQbQSdUbc�bU`bUcU^dY^W�Q�bUQ\�^e]RUb�gY\\�RU�bUQT��1\\� \UQTY^W�c`QSUc�Q^T�U^T�_V�\Y^U�]Qb[Ubc�QbU
c[Y``UT�Q^T��Qc�V_b�Y^dUWUbc�QR_fU��dXU�VYbcd�SXQbQSdUb�QVdUbgQbTc�]ecd�RU�Q�TYWYd�_b�Q�cYW^��9V�dXU�^e]RUb�bUQT�Yc�d__
\QbWU�_b�d__�c]Q\\�dXU^�Q^�@gVcW]`h�Vcc`c�gY\\�RU�bU`_bdUT��SQ^�RU�ce``bUccUT�gYdX�dXU�2��S_]`Y\Ub�_`dY_^���YV�6�Yc
`bUcU^d�gYdX_ed�Q�V_\\_gY^W�cYW^�_b�TYWYd�dXU^�6ia`_V_e�ViaVTeVU�Ubb_b�gY\\�RU�WU^UbQdUT�Q^T�YV�Q�TUSY]Q\�`_Y^d�Yc
`bUcU^d� gYdX_ed� Q� ceRcUaeU^d� TYWYd� dXU^� Q� ?f^SVc� ViaVTeVU� Ubb_b� gY\\� RU� WYfU^�� DXU� \QddUb� dg_� Ubb_bc� SQ^� RU
ce``bUccUT�gYdX�dXU�5��S_]`Y\Ub�_`dY_^�

C625=?
DXYc�Yc�YTU^dYSQ\�d_�B514�UhSU`d�dXQd�gXU^�SQ\\UT��Yd�TYcSQbTc�Q\\�Y^`ed�SXQbQSdUbc�e`�d_�Q^T�Y^S\eTY^W�Q�3B��V_\\_gY^W
gXYSX�Ydc�_`UbQdY_^�Yc�Qc�B514��9d�Yc�^_d�`QbdYSe\Qb\i�ecUVe\�Y^�@@3�Q``\YSQdY_^c�

3C625
352&('85(�%5($'�3257�7(;7�9��9��9����9Q��

DXYc�²RY^Qbi�bUQT³�`b_SUTebU�Yc�_^U�_V�dXU�@@3�UhdU^cY_^c�Q^T�Q\\_gc�dXU�Y^`ed�_V�QbRYdbQbi�RY^Qbi�TQdQ��9d�ce``_bdc�dXU
Y^`ed�_V�gRcZRS]Vd�`_]j��F!���F^���9d�Yc�dXU�_``_cYdU�_V�2GB9D5�Q^T�Q^i�fQbYQR\U�gbYddU^�gYdX�2GB9D5�SQ^�RU�bUQT�gYdX
2B514�Q^T�dXU�bUce\d�Yc�dXU�cQ]U�Qc�dXU�_bYWY^Q\�fQbYQR\U��DXU�`_bd�]ecd�Q\gQic�RU�c`USYVYUT+�YV�Yd�Yc�]YccY^W��dXU�Ubb_b
]UccQWU�gXYSX�Q``UQbc�]Qi�^_d�RU�_RfY_ec��

DXU�V_\\_gY^W�UhQ]`\Uc�cX_g�dXU�TQdQ�Uh`USdUT�V_b�UQSX�di`U�_V�fQbYQR\U*

FKDU !�RidU
LQWHJHU "�RidUc��\Ucc�cYW^YVYSQ^d�RidU�QbbYfUc�VYbcd
UHDO $�RidUc
DUUD\>�����@�RI�FKDU '&�RidUc
D>��@ "�RidUc��YV�R�Yc�Q^�Y^dUWUb�QbbQi�

GXU^� 2B514� Yc� ecUT� d_� bUQT� SXQbQSdUbc�� Yd� Yc� SQ`QR\U� _V� bUSUYfY^W� dXU� U^dYbU� "%&�SXQbQSdUb� cUd� Vb_]� � � d_� �"%%
Y^S\ecYfU��3_^db_\�SXQbQSdUbc��U�W��3B�<6��QbU�^_d�dbUQdUT�TYVVUbU^d\i�

1\c_�Q\\_gUT�Yc�dXU�V_b]

EUHDG�SRUW��Y�L�

gXYSX�bUQTc�Y^�Z�RidUc�Y^d_�dXU�fQbYQR\U�g��gXYSX�g_e\T�eceQ\\i�RU�Q^�QbbQi��

+ GXU^�H?>�H?66�Yc�U^QR\UT�Qc�Q�DH�XQ^TcXQ[U�_^�dXYc�`_bd��Q^i�H?>�H?66�SXQbQSdUbc�QbbYfY^W�Qd�dXYc�Y^`ed�`_bd�gY\\
RU�bU]_fUT�Vb_]�dXU�TQdQ�cdbUQ]�Ri�dXU�@@3�S_]]c�`b_SUcc_b��I_eb�@1C31<�`b_WbQ]�gY\\�^_d�cUU�dXU]�

+ E^\Y[U�B514���B514<>��2B514�`UbV_b]c�^_�RbUQ[��3DB<�3��SXUS[Y^W��9V�i_eb�`b_WbQ]�Yc�gQYdY^W�V_b�Y^`ed��dXUbU�Yc
^_�]UQ^c�_V�dUb]Y^QdY^W�Yd�UhSU`d�Ri�bUcUddY^W�dXU�@@3�

@@3�@1C31< &�!)



7Z]V�9R_U]Z_X�7f_TeZ`_d

6@=?
)81&7,21�(2/1�3257�7(;7��%22/($1�

DXU� Ve^SdY_^� 5?<>� Yc� Q� 2__\UQ^� Ve^SdY_^� gXYSX� bUdeb^c� dXU� fQ\eU� DBE5� YV� dXUbU� Yc� Q^� U^T�_V�\Y^U� SXQbQSdUb� ��!#�
gQYdY^W�d_�RU�bU]_fUT�Vb_]�dXU�Y^`ed�`_bdµc�ReVVUb��_dXUbgYcU�dXU�Ve^SdY_^�bUdeb^c�dXU�fQ\eU�61<C5�

DXU�TUVQe\d�fQ\eU�_V�@?BD�Yc�@?BD!�

EcR_dWVc�7f_TeZ`_d

ECF?4
)81&7,21�7581&�;�5($/��,17(*(5�
)81&7,21�7581&�;�,17(*(5��,17(*(5�

DXU�`QbQ]UdUb�I�]ecd�RU�_V�di`U�bUQ\�_b�Y^dUWUb�Q^T�dXU�fQ\eU�bUdeb^UT�Ri�DBE>3�Yc�dXU�WbUQdUcd�Y^dUWUb�\Ucc�dXQ^�_b
UaeQ\�d_�H�YV�H�Yc�`_cYdYfU�_b�dXU�\UQcd�Y^dUWUb�WbUQdUb�dXQ^�_b�UaeQ\�d_�H�YV�H�Yc�^UWQdYfU�

7581&������ bUdeb^c �!�
7581&����� bUdeb^c !

C@F?5
)81&7,21�5281'�;�5($/��,17(*(5�
)81&7,21�5281'�;�,17(*(5��,17(*(5�

H�]ecd�RU�_V� di`U� bUQ\�_b� Y^dUWUb�Q^T� dXU� Ve^SdY_^�bUdeb^c� dXU�^UQbUcd� Y^dUWUb� d_�H� �QSS_bTY^W� d_�cdQ^TQbT�b_e^TY^W
be\Uc���5hQ]`\Uc*

5281'������ bUdeb^c �&
5281'������ bUdeb^c !"
5281'������� bUdeb^c �'
5281'������ bUdeb^c "$

6?E:6C
)81&7,21�(17,(5�;�5($/��,17(*(5�
)81&7,21�(17,(5�;�,17(*(5��,17(*(5�

H�]ecd�RU�_V�di`U�bUQ\�_b�Y^dUWUb��5>D95B�bUdeb^c�dXU�WbUQdUcd�Y^dUWUb�\Ucc�dXQ^�_b�UaeQ\�d_�H��V_b�Q\\�H*

(17,(5������ bUdeb^c �'
(17,(5������ bUdeb^c !!

5>D95B�Yc�^_d�Q�CdQ^TQbT�@1C31<�Ve^SdY_^�Red�Yc�dXU�UaeYfQ\U^d�_V�21C93µc�9>D��9d�Yc�ecUVe\�gXU^�gbYdY^W�VQcd�b_edY^Uc
V_b�]Q^i�]QdXU]QdYSQ\�Q``\YSQdY_^c�

@C5
)81&7,21�25'�;�&+$5��,17(*(5�
)81&7,21�25'�;�,17(*(5��,17(*(5�
)81&7,21�25'�;�Q^i�U\U]U^d�_V�Q�cUd��,17(*(5�

H�]Qi�RU�_V�Q^i�cSQ\Qb�di`U�UhSU`d�bUQ\��DXU�fQ\eU�bUdeb^UT�Yc�Q^�Y^dUWUb�bU`bUcU^dY^W�dXU�_bTY^Q\�^e]RUb�_V�dXU�fQ\eU
_V�H�gYdXY^�dXU�cUd�TUVY^Y^W�dXU�di`U�_V�H�

25'�
D
� bUdeb^c )'
25'�
#
� bUdeb^c &$

9V�H�Yc�_V�di`U�Y^dUWUb�dXU^�?B4�H�-H�+�dXYc�cX_e\T�^_b]Q\\i�RU�Qf_YTUT�

49C
)81&7,21�&+5�;�,17(*(5��&+$5�

H�]ecd�RU�_V�di`U�Y^dUWUb��38B�bUdeb^c�Q�SXQbQSdUb�fQ\eU�S_bbUc`_^TY^W�d_�dXU�1C399�fQ\eU�_V�H*

&�" @@3�@1C31<



&+5���� bUdeb^c !
&+5���� bUdeb^c K

2cZeY^VeZT�7f_TeZ`_d
9^�Q\\�dXU�Ve^SdY_^c�gYdXY^�dXYc�ceR�cUSdY_^�dXU�`QbQ]UdUb�H�]ecd�RU�_V�di`U�bUQ\�_b�Y^dUWUb�e^\Ucc�c`USYVYUT�_dXUbgYcU�

23D
)81&7,21�$%6�;�bUQ\�_b�Y^dUWUb��cQ]U�di`U�Qc�Y^`ed�

BUdeb^c�dXU�QRc_\edU�fQ\eU�_V�H��U�W��12C��$�%��WYfUc�$�%���DXU�bUce\d�Yc�_V�dXU�cQ]U�di`U�Qc�H�

DBC
)81&7,21�645�;�bUQ\�_b�Y^dUWUb��cQ]U�di`U�Qc�Y^`ed�

BUdeb^c�dXU�fQ\eU�H�H�Y�U��dXU�caeQbU�_V�H��DXU�bUce\d�Yc�_V�dXU�cQ]U�di`U�Qc�H�

DBCE
)81&7,21�6457�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�caeQbU�b__d�_V�H��DXU�bUdeb^UT�fQ\eU�Yc�Q\gQic�_V�di`U�bUQ\��1�=QdXc�3Q\\�5bb_b�Yc�WU^UbQdUT�YV�dXU�QbWe]U^d
H�Yc�^UWQdYfU+�dXYc�Ubb_b�SQ^�RU�TYcQR\UT�gYdX�dXU�?��S_]`Y\Ub�_`dY_^�

7C24
)81&7,21�)5$&�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�VbQSdY_^Q\�`Qbd�_V�H*�6B13�H�-H�5>D95B�H��

1c�gYdX�5>D95B�dXYc�Ve^SdY_^�Yc�ecUVe\�V_b�gbYdY^W�]Q^i�VQcd�]QdXU]QdYSQ\�b_edY^Uc��5hQ]`\Uc*

)5$&����� bUdeb^c  �%
)5$&�������� bUdeb^c  �$$

D:?
)81&7,21�6,1�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�cY^U�_V�H�gXUbU�H�Yc�Y^�bQTYQ^c��DXU�bUce\d�Yc�Q\gQic�_V�di`U�bUQ\�

4@D
)81&7,21�&26�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�S_cY^U�_V�H�gXUbU�H�Yc�Y^�bQTYQ^c��DXU�bUce\d�Yc�_V�di`U�bUQ\�

E2?
)81&7,21�7$1�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�dQ^WU^d�_V�H�gXUbU�H�Yc�Y^�bQTYQ^c��DXU�bUce\d�Yc�Q\gQic�_V�di`U�bUQ\�

2C4E2?
)81&7,21�$5&7$1�;�5($/��5($/�

BUdeb^c�dXU�Q^W\U��Y^�bQTYQ^c��gX_cU�dQ^WU^d�Yc�UaeQ\�d_�dXU�^e]RUb�H��DXU�bUce\d�Yc�_V�di`U�bUQ\�

6IA
)81&7,21�(;3�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�fQ\eU�UNH�gXUbU�U�-�"�'!("(��DXU�bUce\d�Yc�Q\gQic�_V�di`U�bUQ\�

@@3�@1C31< &�"!



=?
)81&7,21�/1�;�bUQ\�_b�Y^dUWUb��5($/�

BUdeb^c�dXU�^QdebQ\� \_WQbYdX]��Y�U�� d_�dXU�RQcU�U��_V�H��DXU�bUce\d�Yc�_V�di`U�bUQ\�� 9V�H�dXU^�Q�=QdXc�3Q\\�5bb_b�gY\\�RU
WU^UbQdUT��DXYc�Ubb_b�SQ^�RU�TYcQR\UT�gYdX�dXU�?��S_]`Y\Ub�_`dY_^�

92=E
352&('85(�+$/7�

DXU�`b_SUTebU�SQecUc�`b_WbQ]�UhUSedY_^�d_�cd_`�gYdX�dXU�]UccQWU�8Q\d�Qd�@3-HHHH�gXUbU�HHHH�Yc�dXU�XUhQTUSY]Q\
]U]_bi�QTTbUcc�_V�dXU�\_SQdY_^�gXUbU�dXU�81<D�gQc�YcceUT��D_WUdXUb�gYdX�Q�S_]`Y\QdY_^�\YcdY^W��81<D�]Qi�RU�ecUT�d_
TUdUb]Y^U�gXYSX�_V�dg_�_b�]_bU�`QdXc�dXb_eWX�Q�`b_WbQ]�QbU�dQ[U^��DXYc�gY\\�^_b]Q\\i�RU�ecUT�TebY^W�TUReWWY^W�

C2?D665
352&('85(�5$16(('�;�<�=�,17(*(5��

DXYc�`b_SUTebU�XQc�dXbUU�Y^dUWUb�`QbQ]UdUbc�gXYSX�QbU�ecUT�Qc�cUUTc�V_b�dXU�bQ^T_]�^e]RUbc�`b_TeSUT�Ri�B1>4?=�
DXUcU� Y^dUWUbc�]ecd�RU�RUdgUU^�!�Q^T�#    ��>_b]Q\\i� dXU�cQ]U� bQ^T_]�^e]RUbc�QbU�WU^UbQdUT�Ri�B1>4?=�V_b
UQSX�be^�_V�Q�`b_WbQ]+�dXYc�`b_SUTebU�SQ^�RU�ecUT�d_�WYfU�TYVVUbU^d�^e]RUbc�

C2?5@>
)81&7,21�5$1'20�5($/�

DXYc� bUdeb^c� Q� `cUeT_�bQ^T_]� cVR]� ^e]RUb� RUdgUU^�  � � Q^T� !� �� DXU� Q\W_bYdX]� ecUT� Yc� RQcUT� _^� dXQd� _V� 2�1�
GYSX]Q^^�Q^T�9�4��8Y\\��>@<�BU`_bd�49D3�&�("���>_b]Q\\i�dXU�cQ]U�bQ^T_]�^e]RUbc�QbU�WU^UbQdUT�Ri�B1>4?=�V_b
UQSX�be^�_V�Q�`b_WbQ]+�dXU�cUUTc�]Qi�RU�SXQ^WUT�ecY^W�dXU�`b_SUTebU�B1>C554�TUcSbYRUT�QR_fU�

DF44�I�
H�]Qi�RU�_V�Q^i�cSQ\Qb�di`U�UhSU`d�bUQ\�Q^T�CE33�H��bUdeb^c�dXU�ceSSUcc_b�_V�H*

68&&�
$
�� bUdeb^c�2
68&&�
�
�� bUdeb^c�&�

AC65�I�
H�]Qi�RU�_V�Q^i�cSQ\Qb�di`U�UhSU`d�bUQ\+�dXU�bUce\d�_V�dXU�Ve^SdY_^�Yc�dXU�`bUTUSUcc_b�_V�H*

35('�
M
�� bUdeb^c�Y
35('�758(�� bUdeb^c�61<C5�

@55
)81&7,21�2''�;�,17(*(5��%22/($1�

?44�bUdeb^c�Q�2__\UQ^�bUce\d�gXYSX�Yc�DBE5�YV�H�Yc�_TT�Q^T�61<C5�YV�H�Yc�UfU^�

255C�G�
DXYc�Ve^SdY_^�dQ[Uc�Q�fQbYQR\U�YTU^dYVYUb�_V�Q^i�di`U�Qc�Q�`QbQ]UdUb�Q^T�bUdeb^c�Q^�Y^dUWUb�bUce\d�gXYSX�Yc�dXU�]U]_bi
QTTbUcc�_V�dXU�fQbYQR\U�YTU^dYVYUb�F��6_b�Y^V_b]QdY_^�_^�X_g�fQbYQR\Uc�QbU�XU\T�Qd�be^dY]U�Y^�@@3�@1C31<��cUU�dXU�4QdQ
BU`bUcU^dQdY_^�Q^T�Cd_bQWU�cUSdY_^�

D:K6�G�
C9J5�Yc�Q�c`USYQ\� Ve^SdY_^�gX_cU�`QbQ]UdUb� Yc�UYdXUb�Q�fQbYQR\U�^Q]U�_b�Q� di`U� YTU^dYVYUb�� 9d� bUdeb^c�Qc�Q^�Y^dUWUb�dXU
^e]RUb�_V�RidUc�_V�cd_bQWU�ecUT�Ri�dXYc�di`U�_V�fQbYQR\U�

5hQ]`\U*

:5,7(/1�3257��6,=(�,17(*(5����� WYfUc�"

&�"" @@3�@1C31<



C642DE�V��eja�
B531CD�Yc�Q�Ve^SdY_^�V_b�cec`U^TY^W�dXU�di`U�SXUS[Y^W�Y^�@@3�@1C31<��9d�dQ[Uc�Q^i�Uh`bUccY_^�U�_V�Q^i�di`U�Q^T�ecUc
Yd�Qc�YV�Yd�gQc�_V�di`U�W\S��2_dX�`QbQ]UdUbc�]ecd�^UUT�dXU�cQ]U�^e]RUb�_V�RidUc�_V�cd_bQWU��DXU�`bY^SY`Q\�ecU�_V�dXYc
Ve^SdY_^� Yc� d_� S_^fUbd� _^U� fQbYQR\U� Y^d_� Q^_dXUb�� DXU� UhQ]`\U� RU\_g� S_^fUbdc� dXU� S_^dU^dc� _V� Q� SXQbQSdUb�R� �gXYSX
cX_e\T�XQfU�dXU�fQ\eU�  X�_b� !X�_^\i��Y^d_�Q�R__\UQ^�S*

YDU�D���FKDU� ^�$VVXPLQJ�D�LV�D�FKDU�`
����E���ERROHDQ� ^�DQG�E�LV�ERROHDQ�`
E� UHFDVW�D�ERROHDQ�� ^�ZH�FDQ�FRQYHUW�D��!�E�ZLWK�WKLV�`

DXU� `bUfY_ec� _`UbQdY_^� S_e\T� Q\c_� XQfU� RUU^� QSXYUfUT� �\Ucc� UVVYSYU^d\i�� gYdX� dXU� CdQ^TQbT� @1C31<� fQbYQ^d� bUS_bT
Q``b_QSX*

W\SH�ILGGOH� �UHFRUG�FDVH�ERROHDQ�RI ^�GHILQH�D�YDULDQW�UHFRUG�`
���WUXH��[�FKDU��
���IDOVH��\�ERROHDQ�

��������������HQG�
YDU�I�ILGGOH�

I�[� D� ^�WKLV�FRQYHUWV�D��!�E�`
E� I�\�

+ DXU�S_]`Y\Ub�T_Uc�^_d�SXUS[� dXQd�R_dX�`QbQ]UdUbc�ecU� dXU�cQ]U�^e]RUb�_V�RidUc�_V�cd_bQWU��EcU�dXYc�Ve^SdY_^�gYdX
SQbU�

>6>2G2:=
)81&7,21�0(0$9$,/�,17(*(5�

=5=1F19<�Yc�Q�`QbQ]UdUb\Ucc�Ve^SdY_^�gXYSX�bUdeb^c�dXU�^e]RUb�_V�RidUc�_V��VbUU�c`QSU�RUdgUU^�dXU�d_`�_V�dXU�XUQ`
Q^T�dXU�cdQS[��9d�bUdeb^c�dXU�cYjU�_V�dXU�\QbWUcd�VbUU�R\_S[�_V�]U]_bi��

9d�bUdeb^c�Q^�Y^dUWUb�Q^T�SQ^�RU�ecUT�d_�TUdUSd�YV�Q�`b_WbQ]�Yc�QR_ed�d_�be^�_ed�_V�]U]_bi�Q^T�c_�dQ[U�S_bbUSdYfU�QSdY_^�
9d�]Qi� RU� `_ccYR\U� d_� SbUQdU� Q� Ti^Q]YS� fQbYQR\U� dXQd� Yc� \QbWUb� dXQ^�=5=1F19<�g_e\T� ceWWUcd� cY^SU� dXUbU�]Qi� RU
ceVVYSYU^d� VbUU� c`QSU� gYdXY^� dXU� XUQ`� gXUbU� c`QSU� XQc� RUU^� VbUUT� ecY^W� 49C@?C5�� 6_b� TUdQY\c� _V� X_g� ]U]_bi� Yc
_bWQ^YcUT�Qd�be^�dY]U��cUU�dXU�@b_WbQ]�Q^T�4QdQ�<Y]Ydc�cUSdY_^�
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@@3�@1C31<�`b_fYTUc� Q� cUd� _V� XUQ`�]Q^QWU]U^d� b_edY^Uc��6bUUT�]U]_bi� Yc� bU�ecUT�Red�^_�WQbRQWU�S_\\USdY_^� Yc
`b_fYTUT��DXUcU�Ve^SdY_^c�cX_e\T�RU�ecUT�gYdX�SQbU�Q^T��d_�`bUfU^d�dXU�XUQ`�`_dU^dYQ\\i�RUS_]Y^W�Ve\\�Qc�Q�bUce\d�_V
VbQW]U^dQdY_^��>5G�Q^T�49C@?C5�cX_e\T�Q\gQic�RU�ecUT�Y^�`QYbc+�dXYc�gY\\�`bUfU^d�Q^i�VbQW]U^dQdY_^�

?6H
352&('85(�1(:��9$5�9��

DXU�`b_SUTebU�>5G�@��Q\\_SQdUc�c`QSU�V_b�Q�Ti^Q]YS�fQbYQR\U��DXU�fQbYQR\U�@�Yc�Q�`_Y^dUb�fQbYQR\U�Q^T�QVdUb�>5G�@�
XQc�RUU^�UhUSedUT�@�S_^dQY^c�dXU�QTTbUcc�_V�dXU�^Ug\i�Q\\_SQdUT�Ti^Q]YS�fQbYQR\U��DXU�di`U�_V�dXU�Ti^Q]YS�fQbYQR\U�Yc
dXU�cQ]U�Qc�dXU�di`U�_V�dXU�`_Y^dUb�fQbYQR\U�@�Q^T�dXYc�SQ^�RU�_V�Q^i�di`U�

D_� QSSUcc� dXU� Ti^Q]YS� fQbYQR\U� @N� Yc� ecUT�� D_� bU�Q\\_SQdU� c`QSU� ecUT� V_b� Ti^Q]YS� fQbYQR\Uc� ecU� dXU� `b_SUTebU
49C@?C5�_b�Q\dUb^QdYfU\i�=1B;�Q^T�B5<51C5��cUU�RU\_g��

9V�dXUbU�Yc�^_�]U]_bi�\UVd��Q�be^dY]U�Ubb_b�?ed�_V�B1=�gY\\�RU�WU^UbQdUT��DXUbU�Yc�^_�]UdX_T�_V�SXUS[Y^W�gXUdXUb�>5G
gY\\� ceSSUUT�� Red� YV�=5=1F19<� Yc� WbUQdUb� dXQ^� C9J5�F�� dXU^� Yd� gY\\� TUVY^YdU\i� ceSSUUT�� 9V� Yd� Yc� \Ucc�� dXU^�>5G�gY\\
`b_RQR\i� VQY\� Red� ^_d� YV� dXUbU� Yc� Q� \QbWU� U^_eWX� X_\U� Y^� dXU� XUQ`� Vb_]� Q� `bUfY_ec� 49C@?C5�� CUU� dXU� ^_dU� QR_ed
VbQW]U^dQdY_^�Qd�dXU�d_`�_V�dXYc�`QWU�

5:DA@D6
352&('85(�',6326(��9$5�9��

DXYc�`b_SUTebU�VbUUc�dXU�]U]_bi�ecUT�Ri�dXU�fQbYQR\U�`_Y^dUT�d_�RU�F��F�]ecd�RU�Q�`_Y^dUb�fQbYQR\U�gXYSX�`_Y^dc�d_�Q
fQbYQR\U� SbUQdUT� ecY^W� dXU� >5G� `b_SUTebU� �cUU� QR_fU��� 1VdUb� dXU� SQ\\� d_� 49C@?C5�� F� cX_e\T� RU� ]QTU� d_� `_Y^d
c_]UgXUbU� U\cU� RUV_bU� � bUVUbU^SY^W� FN�� DXU� ]U]_bi� VbUUT� ]Qi� dXU^� RU� ceRcUaeU^d\i� ecUT� gXU^� SbUQdY^W� _dXUb
fQbYQR\Uc�ecY^W�>5G��49C@?C5�]ecd�RU�ecU�gYdX�SQbU�cY^SU��V_b�UhQ]`\U��QVdUb

1(:�Y���
Y�� Y��
',6326(�Y���

f"�gY\\�^_�\_^WUb�`_Y^d�d_�fQ\YT�TQdQ�

>2C<
352&('85(�0$5.��9$5�9��

DXYc�`b_SUTebU�cQfUc�dXU�cdQdU�_V�dXU�Ti^Q]YS�fQbYQR\U�XUQ`�d_�RU�cQfUT�Y^�dXU�`_Y^dUb�fQbYQR\U�F��DXU�cdQdU�_V�dXU�XUQ`
]Qi�RU�bUcd_bUT�d_�dXQd�gXU^�dXU�`b_SUTebU�=1B;�gQc�UhUSedUT�Ri�ecY^W�dXU�`b_SUTebU�B5<51C5��cUU�RU\_g��

DXU�di`U�_V�fQbYQR\U�d_�gXYSX�F�`_Y^dc�Yc�YbbU\UfQ^d��cY^SU�F�cX_e\T�_^\i�RU�ecUT�gYdX�=1B;�Q^T�B5<51C5��^UfUb�>5G�

C6=62D6
352&('85(�5(/($6(��9$5�9��

DXYc�`b_SUTebU�VbUUc�c`QSU�_^�dXU�XUQ`�V_b�ecU�_V�Ti^Q]YS�fQbYQR\Uc��DXU�cdQdU�_V�dXU�XUQ`�Yc�bUcd_bUT�d_�Ydc�cdQdU�gXU^
=1B;�F��gQc�UhUSedUT��� dXec�UVVUSdYfU\i�TUcdb_iY^W�Q\\�Ti^Q]YS�fQbYQR\Uc�SbUQdUT�cY^SU� dXU�UhUSedY_^�_V� dXU�=1B;
`b_SUTebU�Q^T�Qc�ceSX�Yd�cX_e\T�RU�ecUT�gYdX�WbUQd�SQbU�

+ 9V� dXU� `b_SUTebU� 49C@?C5� XQc� RUU^� ecUT�� Yd� Yc� `_ccYR\U� dXQd� ^_d� Q\\� ceSX� fQbYQR\Uc� gY\\� RU� TUcdb_iUT�� D_� TU\UdU
Y^TYfYTeQ\�fQbYQR\Uc�ecU�49C@?C5�

&�"$ @@3�@1C31<



6iR^a]Vd
DXU�V_\\_gY^W�UhQ]`\U�`b_WbQ]�Q\\_SQdUc�Q�!   �RidU�QbbQi�_^�dXU�XUQ`��bUQTc�!   �RidUc�Y^d_� Yd��_`UbQdUc�_^�Yd��Y^
dXYc�UhQ]`\U�Yd�Zecd�S_^fUbdc�Q^i�\_gUbSQcU�SXQbQSdUbc�d_�e``UbSQcU���_ed`edc�Yd��Q^T�UfU^deQ\\i�TU�Q\\_SQdUc�Yd*

W\SH�EXIIHU DUUD\>�������@�RI�FKDU�
�����SEXIIHU AEXIIHU�

YDU�E�SEXIIHU�
����L�LQWHJHU�

EHJLQ

����QHZ�E�� ^�DOORFDWH�WKH�EXIIHU�`

����EUHDG�SRUW��EA�� ^�ILOO�LW�XS�`

����IRU�L� ��WR�VL]H�EXIIHU��GR ^�GR�VRPHWKLQJ�ZLWK�LW�`
����EHJLQ
��������LI�EA>L@�LQ�>
D
��
]
@�WKHQ
������������EA>L@� FKU�RUG�EA>L@������
����HQG�

����EZULWH�SRUW��EA�� ^�RXWSXW�LW�`

����GLVSRVH�E�� ^�GLVFDUG�LW�`

HQG�

DXU�QR_fU� Y\\ecdbQdUc�Q� di`YSQ\�Q``\YSQdY_^� V_b�Ti^Q]YS�]U]_bi�Q\\_SQdY_^*�Q�cYjUQR\U�TQdQ�cdbeSdebU� Yc� bUaeYbUT�_^\i
dU]`_bQbY\i��Red�dXU�bUaeYbU]U^d�]Qi�_SSeb�Y^�]Q^i�`\QSUc�gYdXY^�Q�`b_WbQ]��

1�cY]Y\Qb�UVVUSd�SQ^�RU�QSXYUfUT�Ri�TUS\QbY^W�dXU�ReVVUb�gYdXY^�Q�Ve^SdY_^�_b�`b_SUTebU+�Yd�gY\\�RU�TYcSQbTUT�gXU^�dXU
Ve^SdY_^�_b�`b_SUTebU�UhYdc��DXU�TYVVUbU^SU�Yc�dXQd�ecY^W�>5G�Q^T�49C@?C5�Yd�Yc�`_ccYR\U�d_�TYcSQbT�dXU�ReVVUb�RUV_bU
dXU�UhYd�
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DXUcU� Ve^SdY_^c� Q^T� `b_SUTebUc� U^QR\U� @1C31<� `b_WbQ]c� d_� QSSUcc� dXU� fQbY_ec� VUQdebUc� _V� dXU�@@3�� DXUi� QbU� Q\\
`bUTUVY^UT�Q^T�QbU�bUQTi�d_�ecU�

D6EA@CE���T`_WZXfcV�R�dVcZR]�a`ce
)81&7,21�6(73257�9$5�6�6(732577<3(��,17(*(5�

DXYc� Ve^SdY_^� Te`\YSQdUc� dXU� VQSY\YdYUc� Y^� dXU� 5hUSedYfU� Be^�DY]U� CUbYQ\� @_bd� 3_^VYWebQdY_^�]U^e�� 9d� S_^VYWebUc� dXU
c`USYVYUT�`_bd�Vb_]�`QbQ]UdUbc�XU\T�Y^�Q�bUS_bT��DXU�QTTbUcc�_V�dXU�bUS_bT�Yc�`QccUT�Qc�Q�`QbQ]UdUb�d_�dXU�Ve^SdY_^��

DXU�UhQ]`\U�RU\_g�cUdc�e`�@_bd�#�d_�)&  �RQeT��(�RYdc�g_bT��^_�`QbYdi��!�cd_`�RYd��U^QR\Uc�Q\\�bUSUYfU�XQ^TcXQ[Uc��Q^T
TYcQR\Uc�Q\\�dbQ^c]Yd�XQ^TcXQ[Uc�UhSU`d�H?>�H?66*

YDU�DQ\QDPH�VHWSRUWW\SH� ^JLYH�WKH�UHFRUG�D�QDPH`
����UHWFRGH�LQWHJHU� ^WKLV�DFFHSWV�DQ\�
VHWSRUW
�HUURUFRGH`

ZLWK�DQ\QDPH�GR�EHJLQ ^QRZ�ZH�ILOO�XS�WKH�UHFRUG�DV�UHTXLUHG`
VSSFBSRUW� SRUW�� ^SRUW�����_�_�_�`
EDXGBUDWH� BE����� ^EDXG�UDWH`
ELWVBZRUG� BEZ�� ^ELWV�ZRUG��BEZ�_BEZ�_BEZ�_BEZ�`
SDULW\� BSQRQH� ^SDULW\�����BSQRQH_BSHYHQ_BSRGG`
VWRSBELW� BVE�� ^VWRS�ELWV��BVE�_BVE�`
U[BUWVBK� WUXH� ^HQDEOH�5;�576�KDQGVKDNH��WUXH_IDOVH`
U[BGWUBK� WUXH� ^HQDEOH�5;�'75�KDQGVKDNH��WUXH_IDOVH`
U[B[BKV� WUXH� ^HQDEOH�5;�;21�;2))�K�VKDNH�WUXH_IDOVH`
W[BFWVBK� IDOVH� ^GLVDEOH�7;�&76�KDQGVKDNH��WUXH_IDOVH`
W[BGVUBK� IDOVH� ^GLVDEOH�7;�'65�KDQGVKDNH��WUXH_IDOVH`
W[B[BKV� WUXH� ^HQDEOH�7;�;21�;2))�K�VKDNH��WUXH_IDOVH`

HQG�

UHWFRGH� VHWSRUW�DQ\QDPH�� ^WKLV�DFWXDOO\�LQLWLDOLVHV�WKH�SRUW`

LI�UHWFRGH�!��WKHQ ^RSWLRQDO�FKHFN�RQ�VHWSRUW�HUURUFRGH`
ZULWHOQ�SRUW��
3RUW���VHWSRUW�IDLOHG
��

>_dU�dXQd�Qc�`Ub�CdQ^TQbT�@1C31<�dXU�QR_fU�G9D8�cdQdU]U^d�S_e\T�UaeYfQ\U^d\i�RU�T_^U�Qc

DQ\QDPH�VSSFBSRUW� SRUW��
DQ\QDPH�EDXGBUDWH� BE�����
DQ\QDPH�ELWVBZRUG� BEZ��
DQ\QDPH�SDULW\� BSQRQH�
DQ\QDPH�VWRSBELW� BVE��
DQ\QDPH�U[BUWVBK� WUXH�
DQ\QDPH�U[BGWUBK� WUXH�
DQ\QDPH�U[B[BKV� WUXH�
DQ\QDPH�W[BFWVBK� IDOVH�
DQ\QDPH�W[BGVUBK� IDOVH�
DQ\QDPH�W[B[BKV� WUXH�

Q^T�dXYc�Yc�]_bU�S_^fU^YU^d�YV�i_e�XQfU�`bUfY_ec\i�\_QTUT�e`�dXU�U^dYbU�bUS_bT�Q^T�^_g�gYcX�d_�]_TYVi�Zecd�_^U�_b�dg_
]U]RUbc��DXU�V_b]Ub�G9D8�cdi\U�`b_TeSUc�]_bU�S_]`QSd�S_TU��X_gUfUb�

DXU�V_\\_gY^W�YTU^dYVYUbc�QbU�Y^dUb^Q\\i�`bUTUVY^UT��U^e]UbQdUT�di`Uc��V_b�RQeT�bQdU�c`USYVYSQdY_^c*

B%�� B%��+ B%�� B%�� B%��� B%���
B%���+ B%��� B%��� B%��� B%���� B%����
B%���� B%���� B%���� B%���� B%���� B%�����
B%����� B%����� B%������

DXU�RQeT�bQdU�cUddY^W�XQc�RUU^�Y]`\U]U^dUT�gYdX�U^e]UbQdUT�di`Uc�Y^�dXYc�gQi��bQdXUb�dXQ^�cY]`\i�ecY^W�Y^dUWUbc��d_
ce``_bd�RQeT�bQdU�fQ\eUc�QR_fU�#"'&'�Q^T�Q\c_�d_�ce``_bd�XQ\V�bQdUc�ceSX�Qc�#'�%�RQeT��O2#'8���DXU�YTU^dYVYUbc�V_b
dXU�_dXUb�cUbYQ\�`QbQ]UdUbc�QbU�cX_g^�Y^�dXU�S_]]U^dc�Y^�dXU�QR_fU�`b_WbQ]�UhQ]`\U��DXU�bUS_bT�di`U�C5D@?BDDI@5
Yc�Q\c_�Y^dUb^Q\\i�`bUTUVY^UT�

DXU� Ve^SdY_^� C5D@?BD� bUdeb^c� Q� ^_^�jUb_� Y^dUWUb� bUdeb^� S_TU� YV� Q^i� _V� dXU� `QbQ]UdUbc� Yc� Y^fQ\YT�� 4ebY^W� `b_WbQ]
TUReWWY^W��dXYc�bUdeb^�S_TU�cX_e\T�RU�dUcdUT�Qc�cX_g^�Y^�dXU�QR_fU�UhQ]`\U��9^�Q^i�SQcU��CdQ^TQbT�@1C31<�TYSdQdUc
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dXQd� Q� Ve^SdY_^µc� bUdeb^� S_TU�]ecd� RU� \_QTUT� Y^d_� Q�fQbYQR\U�_V� dXU� Q``b_`bYQdU� di`U�°� UfU^� YV� dXQd�fQbYQR\U� Yc�^UfUb
dUcdUT�

6_b�Ve\\�TUdQY\c�_V�_`UbQdY_^�_V�dXU�@@3�cUbYQ\�`_bdc�`\UQcU�cUU�dXU�@@3�CUbYQ\�@_bdc�SXQ`dUb�

+ 4eU�d_�c\YWXd�TYVVUbU^SUc�Y^�dXU�Y^dUb^Q\�XQbTgQbU�Y]`\U]U^dQdY_^c�_V�dXU�V_eb�@@3�cUbYQ\�`_bdc��^_d�Q\\�`QbQ]UdUbc�QbU
ce``_bdUT�Ri�Q\\�V_eb�`_bdc��CUU�dXU�@@3�@_bdc�SXQ`dUb�V_b�Q�dQR\U�cX_gY^W�gXYSX�`QbQ]UdUbc�QbU�fQ\YT�_^�gXYSX�`_bdc�

+ I_e�]ecd�TUVY^U�dXU�fQ\eU�_V�R]]�dXU�`QbQ]UdUbc�RUV_bU�SQ\\Y^W�C5D@?BD��E^Y^YdYQ\YcUT�`QbQ]UdUbc�QbU�e^TUVY^UT�Q^T
gY\\�XQfU�e^`bUTYSdQR\U�bUce\dc�

+ 9V�C5D@?BD�bUdeb^c�Q�^_^�jUb_�bUdeb^�S_TU��Y�U��Q^�Ubb_b�S_TU���dXU�`_bd�]Qi�XQfU�RUU^�_^\i�`Qbd\i�Y^YdYQ\YcUT�Q^T�Ydc
cdQdec�Yc�dXUbUV_bU�e^TUVY^UT�

+ HYV_�R�ac`XcR^�Zd�cf__Z_X�f_UVc�eYV�6iVTfeZgV� �Y�U��gYdX�3_]`Y\U�Q^T�Be^���Z_ZeZR]ZdZ_X�A`ce�"�YRd�_`
VWWVTe��Red�gYdX�Q�²^_�Ubb_b³�Ubb_bS_TU��?^\i�²Qed_UhUS³�`b_WbQ]c�]Qi�Y^YdYQ\YcU�@_bd�!��DXYc�Yc�T_^U�d_�U^QR\U�i_e�d_�dUcd
Q�`b_WbQ]��ecY^W�3_]`Y\U�Q^T�Be^��gYdX�;D5B=�be^^Y^W�Qd�U�W��#($  �RQeT��UfU^�YV�dXQd�`b_WbQ]�Y^YdYQ\YcUc�@_bd�!�d_�cQi
)&  �RQeT�

C625A@CE���XVe�dVcZR]�a`ce�T`_WZXfcReZ`_
)81&7,21�5($'3257�9$5�6�6(732577<3(��,17(*(5�

DXYc�Ve^SdY_^�Yc�dXU�_``_cYdU�_V�C5D@?BD�Q^T�Q\\_gc�Q�`_bdµc�SebbU^d�S_^VYWebQdY_^�d_�RU�bUQT��9d�ecUc�dXU�cQ]U�bUS_bT
Qc�C5D@?BD��

I_e�SQ^�ecU�B514@?BD�d_�VY\\�Y^�dXU�bUS_bT�gYdX�dXU�`_bdµc�SebbU^d�S_^VYWebQdY_^��]_TYVi�Q�`Qbd�_V�Yd��Q^T�bU�Y^YdYQ\YcU
dXU�`_bd�gYdX�C5D@?BD��DXU�V_\\_gY^W�UhQ]`\U�cX_gc�X_g�i_e�SQ^�ecU�B514@?BD���C5D@?BD�d_�SXQ^WU�_^\i�dXU
XQ^TcXQ[Uc*

YDU�DQ\QDPH�VHWSRUWW\SH�
UHWFRGH�LQWHJHU�

DQ\QDPH�VSSFBSRUW� SRUW�� ^VSHFLI\�WKH�SRUW�ZKRVH�FRQILJ�WR�UHDG`
UHWFRGH� UHDGSRUW�DQ\QDPH�� ^JHW�WKH�FXUUHQW�SRUW��FRQILJ`

ZLWK�DQ\QDPH�GR�EHJLQ
U[BUWVBK� IDOVH� ^GLVDEOH�5;�576�KDQGVKDNH`
U[BGWUBK� WUXH� ^HQDEOH�5;�'75�KDQGVKDNH`
U[B[BKV� IDOVH� ^GLVDEOH�5;�;21�;2))�KDQGVKDNH`

HQG�

UHWFRGH� VHWSRUW�DQ\QDPH�� ^UH�LQLWLDOLVH�WKH�SRUW`

D6E9D<���T`_ec`]�YR_UdYR\V�`feafed
)81&7,21�6(7+6.�9$5�6�6(7+6.7<3(��,17(*(5�

DXYc� cUdc� dXU� cdQdUc�_V� Q� `_bdµc� _ed`ed� XQ^TcXQ[Uc� QSS_bTY^W� d_�R__\UQ^� fQ\eUc�XU\T� Y^� Q� V_eb�]U]RUb� bUS_bT�� DXU
V_\\_gY^W�UhQ]`\U�S_^VYWebUc�dXU�_ed`ed�XQ^TcXQ[U�_^�@_bd�#*

YDU�DQ\QDPH�VHWKVNW\SH� ^JLYH�WKH�UHFRUG�D�QDPH`
����UHWFRGH�LQWHJHU� ^WKLV�DFFHSWV�DQ\�
VHWKVN
�HUURUFRGH`

ZLWK�DQ\QDPH�GR�EHJLQ ^QRZ�ZH�ILOO�XS�WKH�UHFRUG�DV�UHTXLUHG`
KSSFBSRUW� SRUW�� ^SRUW�����_�_�_�`
UWVBRXW� WUXH� ^VHW�576��WR�KLJK�OHYHO��WUXH_IDOVH`
GWUBRXW� WUXH� ^VHW�'75��WR�KLJK�OHYHO��WUXH_IDOVH`
FGRBRXW� IDOVH� ^VHW�&'2��WR�ORZ�OHYHO���WUXH_IDOVH`

HQG�

UHWFRGH� VHWKVN�DQ\QDPH�� ^WKLV�DFWXDOO\�VHWV�XS�WKH�KDQGVKDNHV`

6(7+6.�gY\\�bUdeb^�Q�^_^�jUb_�bUdeb^�S_TU�YV�Q^i�_V�dXU�V_eb�`QbQ]UdUbc�XQfU�Y^fQ\YT�fQ\eUc�

DXU� dUb]�²_ed`ed�XQ^TcXQ[Uc³�ecUT�XUbU� bUVUbc� d_� dXU�dXbUU�_ed`ed�cYW^Q\c�gXYSX�UfUbi�@@3�`_bd�XQc�� bUWQbT\Ucc�_V
gXUdXUb� dXUi�QbU�QSdeQ\\i�RUY^W�ecUT�Qc�XQ^TcXQ[Uc�� Y�U�� d_�S_^db_\�TQdQ� V\_g��6_b�UhQ]`\U�� dXU�34?��SQbbYUb�TUdUSd
_ed`ed��Yc�TUVY^YdU\i�^_d�Q�XQ^TcXQ[U�cYW^Q\�

+ 9V�UYdXUb�_V�BDC�_b�4DB�XQc�RUU^�U^QR\UT��gYdX�C5D@?BD��_b�Y^�dXU�5hUSedYfU�Be^�DY]U�CUbYQ\�@_bd�3_^VYWebQdY_^�]U^e�
Yd�gY\\�RU�S_^db_\\UT�Qed_]QdYSQ\\i�Ri�dXU�@@3�Q^T�Q^i�QddU]`d�d_�S_^db_\�Yd�gYdX�C5D8C;�gY\\�RU�YW^_bUT��9V�i_e�gQ^d�d_
S_^db_\�BDC�_b�4DB�gYdX�C5D8C;��dXQd�_ed`ed�XQ^TcXQ[U�]ecd�RU�TYcQR\UT�Y^�C5D@?BD�_b�Y^�dXU�5hUSedYfU�
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C6259D<���cVRU�YR_UdYR\V�Z_afed
)81&7,21�5($'+6.�9$5�5�5($'+6.7<3(��,17(*(5�

DXYc�Ve^SdY_^�VY\\c�Y^�Q�bUS_bT�gYdX�dXU�SebbU^d�cdQdUc�_V�Q�`_bdµc�Y^`ed�XQ^TcXQ[Uc��9d�Q\\_gc�dXU�cdQdUc�_V�dXU�`_bdµc�3DC�
4CB�_b�349�Y^`ed�cYW^Q\c�d_�RU�bUQT��DXU�cdQdUc�QbU�bUQT�Y^d_�Q�bUS_bT�S_^dQY^Y^W�dXU�V_\\_gY^W�V_eb�]U]RUbc*

USSFBSRUW���SRUW�_SRUW�_SRUW�_SRUW�
FWVBLQ������ERROHDQ
GVUBLQ������ERROHDQ
FGLBLQ������ERROHDQ

DXU�V_\\_gY^W�@_bd�#�UhQ]`\U�cX_gc�X_g�d_�bUQT�dXU�cdQdUc�_V�dXU�3DC��4CB��349�cYW^Q\c�V_b�@_bd�#*

YDU�DQ\QDPH�UHDGKVNW\SH� ^JLYH�WKH�UHFRUG�D�QDPH`
����UHWFRGH�LQWHJHU� ^WKLV�DFFHSWV�DQ\�
UHDGKVN
�HUURUFRGH`

DQ\QDPH�USSFBSRUW� SRUW�� ^LQLWLDOLVH�WKH�3RUW���WR�UHDG���_�_�_�`

UHWFRGH� UHDGKVN�DQ\QDPH�� ^WKLV�ILOOV�LQ�WKH�VLJQDOV
�VWDWHV`

ZLWK�DQ\QDPH�GR ^SULQW�RXW�WKH�VWDWHV`
ZULWHOQ�SRUW���
&76 
�FWVBLQ�
�'65 
�GVUBLQ�
�&', 
�FGLBLQ��

:AB4@F?E���XVe��SjeVd�Z_�Z_afe�bfVfV
)81&7,21�,34&2817�3257�7(;7��,17(*(5�

5QSX� @@3� `_bd� XQc� Q� "%%�RidU� Y^`ed� aeUeU�gXYSX� bUSUYfUc� TQdQ� e^TUb� Y^dUbbe`dc�� 9V� dXUbU� Yc� Q^i� e^bUQT� TQdQ�� dXYc
Ve^SdY_^�gY\\�bUdeb^�Q^�Y^dUWUb�Y^�dXU�bQ^WU�!��"%%��9^�`bQSdYSU��YV�dXU�XQ^TcXQ[Uc�QbU�_`UbQdY^W�S_bbUSd\i��dXU�aeUeU�cYjU
cX_e\T�^UfUb�UhSUUT�!"(�Ri�]_bU�dXQ^�Q�VUg�SXQbc��6_b�Ve\\�TUdQY\c�_V�dXU�cUbYQ\�`_bd�aeUeUc��cUU�dXU�@@3�@_bdc�SXQ`dUb�

DXYc�Ve^SdY_^�Q\\_gc�Q�`b_WbQ]�d_�SXUS[�YV�Q^i�TQdQ�XQc�QbbYfUT�_^�Q�c`USYVYUT�`_bdµc�Y^`ed�aeUeU��9d�Q\\_gc�Q�`b_WbQ]
d_�bUQT�TQdQ�_^\i�gXU^�TQdQ�Yc�`bUcU^d��bQdXUb�dXQ^�²XQ^W³�e^dY\�TQdQ�QbbYfUc��

GXU^�ecUT� Y^�S_^Ze^SdY_^�gYdX�dXU�@@3�dY]Ubc�� dXYc�Ve^SdY_^�`Ub]Ydc�dXU�S_^cdbeSdY_^�_V�Q�`b_WbQ]�gXYSX�gQYdc�V_b
Y^`ed�TQdQ�V_b�Q�SUbdQY^�]QhY]e]�`UbY_T�Q^T�dXU^�dY]Uc�_ed�Q^T�T_Uc�c_]UdXY^W�U\cU��6_b�Q^�UhQ]`\U�_V�dXYc��cUU�dXU
/2$'7,0(5�Q^T�5($'7,0(5�Ve^SdY_^c�

GXU^� ecUT� Y^� S_^Ze^SdY_^�gYdX� dXU�23463$&(� Ve^SdY_^�� dXYc� Ve^SdY_^� Q\c_� `Ub]Ydc� dXU� S_^cdbeSdY_^� _V� Q� `b_WbQ]
gXYSX�cUbfYSUc�]e\dY`\U�`_bdc�Y^�Q^�Q``QbU^d\i�²]e\dYdQc[Y^W³�]Q^^Ub��6_b�Q^�UhQ]`\U�cUU�23463$&(�RU\_g�

1VdUb�dXYc�Ve^SdY_^�XQc�RUU^�Y^f_[UT��dXU�^e]RUb�_V�RidUc�Y^�dXU�Y^`ed�aeUeU�]Qi�Y^SbUQcU�Qc�Q�bUce\d�_V�^Ug�Y^`ed�TQdQ
QbbYfY^W��Red�Yd�SQ^�^UfUb�TUSbUQcU�UhSU`d�Ri�RUY^W�bUQT�Ri�i_eb�`b_WbQ]�

:AB4=62C���T]VRc�Z_afe�bfVfV
352&('85(�,34&/($5�3257�7(;7��

DXYc�`b_SUTebU�S\UQbc�_ed�Q^i�e^bUQT�TQdQ�Y^�dXU�c`USYVYUT�`_bdµc�Y^`ed�aeUeU�

@ABDA246���eVde�`feafe�bfVfV�daRTV
)81&7,21�23463$&(�3257�7(;7��,17(*(5�

5QSX� @@3� `_bd� XQc� Q� &$�RidU� _ed`ed� aeUeU� gXYSX� Yc� U]`dYUT� e^TUb� Y^dUbbe`dc� d_� dXU� _ed`ed� TUfYSU� �XQ^TcXQ[Uc
`Ub]YddY^W���6_eb�RidUc�QbU�Q\gQic�[U`d�e^ecUT��9V�dXUbU�Yc�Q^i�b__]�Y^�dXYc�aeUeU��dXYc�Ve^SdY_^�gY\\�bUdeb^�Q^�Y^dUWUb
Y^�dXU�bQ^WU�!��& ��9V�dXU�aeUeU�Yc�Y^YdYQ\\i�U]`di��Q�`b_WbQ]�SQ^�VbUU\i�WU^UbQdU�e`�d_�& �RidUc�_V�_ed`ed�TQdQ�°�UfU^�YV
dXU�_ed`ed�TUfYSU�XQc�RUU^�²Reci³�Q\\�dXU�dY]U�

DXYc�Ve^SdY_^�Q\\_gc�Q�`b_WbQ]�d_�SXUS[�YV�dXUbU�Yc�Q^i�b__]�Y^�dXU�c`USYVYUT�`_bdµc�_ed`ed�aeUeU��9d�Q\\_gc�Q�`b_WbQ]
d_�gbYdU�_ed`ed�TQdQ�_^\i�gXU^�dXUbU�Yc�b__]�V_b�Yd��bQdXUb�dXQ^�²XQ^W³�e^dY\�b__]�RUS_]Uc�QfQY\QR\U��

GXU^�ecUT�Y^�S_^Ze^SdY_^�gYdX�dXU�@@3�dY]Ubc��dXYc�Ve^SdY_^�`Ub]Ydc�dXU�S_^cdbeSdY_^�_V�Q�`b_WbQ]�gXYSX�dY]Uc�_ed�YV
dXU�_ed`ed�TUfYSU�XQc�RUU^�²Reci³�V_b�d__�\_^W�

GXU^�ecUT�Y^�S_^Ze^SdY_^�gYdX�dXU�9@A3?E>D�Ve^SdY_^��dXYc�Ve^SdY_^�Q\c_�`Ub]Ydc�dXU�S_^cdbeSdY_^�_V�Q�`b_WbQ]�gXYSX
cUbfYSUc�]e\dY`\U�`_bdc�Y^�Q^�Q``QbU^d\i�²]e\dYdQc[Y^W³�]Q^^Ub��DXU�V_\\_gY^W�UhQ]`\U�cX_gc�Q�dbYfYQ\�²]e\dYdQc[Y^W³
`b_WbQ]�gXYSX�S_`YUc�TQdQ�@?BD!→@?BD"�Q^T�cY]e\dQ^U_ec\i�@?BD#→@?BD$�Q^T�gXYSX�SQ^�^UfUb�XQ^W*

&�"( @@3�@1C31<



SURFHGXUH�FRS\GDWD�SBLQ�SBRXW�WH[W��
YDU�F�FKDU�
EHJLQ
���EUHDG�SBLQ�F���EZULWH�SBRXW�F�� ^FRS\�D�FKDU�SBLQ��!�SBRXW`
HQG�

UHSHDW
���LI��LSTFRXQW�SRUW��!���DQG��RSTVSDFH�SRUW��!���WKHQ
������FRS\GDWD�SRUW��SRUW���
���LI��LSTFRXQW�SRUW��!���DQG��RSTVSDFH�SRUW��!���WKHQ
������FRS\GDWD�SRUW��SRUW���
XQWLO�IDOVH�

>_dU�X_g�FRS\GDWD�Yc�Y^f_[UT�_^\i�YV�dXUbU�Yc�c_]U�Y^`ed�TQdQ�Q^T�YV�dXUbU�Yc�b__]�V_b�_ed`ed�TQdQ��DXYc�Y]`_bdQ^d
`bY^SY`\U�SQ^�RU�UhdU^TUT�d_�`b_TeSU�c_`XYcdYSQdUT�²]e\dYdQc[Y^W³�\Y[U�`b_WbQ]c�

1VdUb�dXYc�Ve^SdY_^�XQc�RUU^�Y^f_[UT��dXU�Q]_e^d�_V�c`QSU�Y^�dXU�_ed`ed�aeUeU�]Qi�Y^SbUQcU�Qc�Q�bUce\d�_V�TQdQ�RUY^W
_ed`ed��Red�Yd�SQ^�^UfUb�TUSbUQcU�UhSU`d�Ri�RUY^W�VY\\UT�Ri�i_eb�`b_WbQ]�

@AB4@F?E���XVe��SjeVd�Z_�`feafe�bfVfV
)81&7,21�234&2817�3257�7(;7��,17(*(5�

DXYc�Ve^SdY_^�Yc�dXU�S_]`\U]U^d�d_�?@AC@135��9d�bUdeb^c�dXU�^e]RUb�_V�RidUc�_V�TQdQ�SebbU^d\i�Y^�dXU�_ed`ed�aeUeU�

D_�QccYcd�c`USYQ\�`b_WbQ]c�gXYSX�]ecd�Qd�dY]Uc�U^cebU�dXQd�dXU�_ed`ed�aeUeU�Yc�S_]`\UdU\i�U]`di��dXYc�Ve^SdY_^�XQc
RUU^�SQbUVe\\i�Y]`\U]U^dUT�d_�bUdeb^�dXU�d_dQ\�_V�dXU�^e]RUb�_V�RidUc�Y^�dXU�&$�RidU�_ed`ed�aeUeU�`\ec�dXU�^e]RUb�_V
RidUc�XU\T�Y^�dXU�E1BD�dbQ^c]Yd�SYbSeYdbi��DXYc�U^cebUc�dXQd�gXU^�dXU�fQ\eU�bUdeb^UT�Yc�jUb_��Q\\�TQdQ�WU^UbQdUT�Ri�i_eb
`b_WbQ]�XQc�RUU^�dbQ^c]YddUT�_ed�_V�dXU�@@3��9`hVgVc��eYZd�h`c\d�aVcWVTe]j�`_]j�`_�a`ced�$�R_U�%��?^�`_bdc
!�Q^T�"��Q�bUdeb^�fQ\eU�RU\_g�"�Yc�Q]RYWe_ec�Q^T�]UQ^c�dXU�V_\\_gY^W*

fQ\eU-! ^UfUb�bUdeb^UT
fQ\eU- dXUbU�QbU� �_b�!�RidUc�cdY\\�Y^�dXU�E1BD

DXUbUV_bU��_^�`_bdc�!�"�TUdUSdY_^�_V�²UfUbidXY^W�cU^d�_ed³�]ecd�RU�T_^U�gYdX�Q�dY]Ub��Ri�gQYdY^W�e^dY\�dXU�?@A3?E>D
fQ\eU�VQ\\c�RU\_g�"�Q^T�dXU^�gQYdY^W�V_b�Qd�\UQcd�"�SXQbQSdUb�`UbY_Tc�

1VdUb�dXYc�Ve^SdY_^�XQc�RUU^�Y^f_[UT��dXU�^e]RUb�_V�RidUc�Y^�dXU�_ed`ed�aeUeU�]Qi�TUSbUQcU�Qc�Q�bUce\d�_V�TQdQ�RUY^W
_ed`ed��Red�Yd�SQ^�^UfUb�Y^SbUQcU�UhSU`d�Ri�RUY^W�VY\\UT�Ri�i_eb�`b_WbQ]�

D6ECE4���dVe�cVR]�eZ^V�T]`T\
)81&7,21�6(757&�9$5�7�57&7<3(���,17(*(5�

DXYc�Ve^SdY_^�cUdc�dXU�@@3�bUQ\�dY]U�S\_S[�Vb_]�TQdU�Q^T�dY]U�fQ\eUc�XU\T�Y^�Q�bUS_bT�gXYSX�S_^dQY^c�dXU�V_\\_gY^W
]U]RUbc*

WPBVHF����LQWHJHU ^VHFRQGV�DIWHU�WKH�PLQXWH������`
WPBPLQ����LQWHJHU ^PLQXWHV�DIWHU�WKH�KRXU��������`
WPBKRXU���LQWHJHU ^KRXUV�VLQFH�PLGQLJKW����������`
WPBPGD\���LQWHJHU ^GD\�RI�WKH�PRQWK��������������`
WPBPRQ����LQWHJHU ^PRQWKV�VLQFH�-DQXDU\����������`
WPB\HDU���LQWHJHU ^\HDUV�VLQFH���������������������`
WPBZGD\���LQWHJHU ^GD\V�VLQFH�6XQGD\�������������`

DXU�V_\\_gY^W�UhQ]`\U�\_QTc�dXU�S\_S[�gYdX�!(*$(*%%��Ce^TQi�! dX�=Qi�"  "*

YDU�DQ\QDPH�UWFW\SH� ^JLYH�WKH�UHFRUG�D�QDPH`
����UHWFRGH�LQWHJHU� ^WKLV�DFFHSWV�DQ\�
VHWUWF
�HUURUFRGH`

ZLWK�DQ\QDPH�GR�EHJLQ ^QRZ�ZH�ILOO�XS�WKH�UHFRUG�DV�UHTXLUHG`
WPBVHF� ���
WPBPLQ� ���
WPBKRXU� ���
WPBPGD\� �� ^��WK�GD\� ��`
WPBPRQ� �� ^0D\� ��WK�PRQWK� ��`
WPB\HDU� ����
WPBZGD\� �� ^6XQGD\� ��`

HQG�

@@3�@1C31< &�")



UHWFRGH� VHWUWF�DQ\QDPH�� ^WKLV�DFWXDOO\�ORDGV�WKH�FORFN`

LI�UHWFRGH�!��WKHQ ^RSWLRQDO�FKHFN�RQ�VHWUWF�HUURUFRGH`
ZULWHOQ�SRUW��
6(757&�IDLOHG
��

+ I_e�]ecd�TUVY^U�dXU�fQ\eUc�_V�R]]�dXU�cUfU^�`QbQ]UdUbc�RUV_bU�SQ\\Y^W�C5DBD3��E^Y^YdYQ\YcUT�`QbQ]UdUbc�QbU�e^TUVY^UT
Q^T�gY\\�XQfU�e^`bUTYSdQR\U�bUce\dc�

+ IUQbc� _fUb� !)))*� RU� SQbUVe\� d_� c`USYVi� dXU� ²iUQb� cY^SU� !)  ³� S_bbUSd\i�� IUQb� "  %� Yc� c`USYVYUT� Qc� ! %�� 9d� Yc� Q\c_
Y]`_bdQ^d�dXQd�i_eb�`b_WbQ]�XQ^T\Uc�dXYc�S_bbUSd\i+�Yd�Yc�^_�W__T�d_�cd_bU�_^\i�"�TYWYdc�V_b�dXU�iUQb�Q^T�Uh`USd�dXU�TQdU
d_�S_bbUSd\i�b_\\�Vb_]�!)))�d_�"   ��DXU�RUcd�gQi�d_�cd_bU�dXU�iUQb�fQ\eU�Yc�Qc�Q�Ve\\�Y^dUWUb�UaeQ\�d_�dXU�QSdeQ\�iUQb��Q^T
Q^i�iUQb�bU\QdUT�dUhd�Y^�dXU�ecUb�Y^dUbVQSU�cX_e\T�cX_g�dXU�Ve\\�$�TYWYdc�d__�

DXU�BD3��Y^�S_]]_^�gYdX�]_cd�BD3�SXY`c�_^�dXU�]Qb[Ud��cd_bUc�dXU�iUQb�Qc�_^\i�dg_�234�TYWYdc�  ��))��@@3�VYb]gQbU
ce``_bdc�iUQbc�`Qcd�!)))�Ri�QTTY^W�Q^�_VVcUd�_V�% ��dXec�ce``_bdY^W�iUQbc�!)% ��" $)��DXYc�Yc�T_^U�dbQ^c`QbU^d\i�Q^T
i_e�^UUT�d_�[^_g�^_dXY^W�QR_ed�Yd�

9V�C5DBD3�bUdeb^c�Q�^_^�jUb_�bUdeb^�S_TU��Y�U��Q^�Ubb_b�S_TU���dXYc�Y^TYSQdUc�dXQd�c_]U�_V�dXU�`QbQ]UdUbc�QbU�Y^fQ\YT�
Q^T� dXU� S\_S[� gY\\� ^_d� XQfU� RUU^� QSSUccUT�� 1� ^_^�jUb_� bUdeb^� S_TU� SQ^� Q\c_� Y^TYSQdU� dXQd� dXU� BD3� _`dY_^� Yc� ^_d
Y^cdQ\\UT�

86ECE4���cVRU�cVR]�eZ^V�T]`T\�
)81&7,21�*(757&�9$5�7�57&7<3(��,17(*(5�

DXYc�Ve^SdY_^�bUQTc�dXU�@@3�bUQ\�dY]U�S\_S[�Y^d_�dXU�cQ]U�bUS_bT�gXYSX�Yc�ecUT�V_b�C5DBD3��1�^_^�jUb_�bUdeb^�S_TU
Y^TYSQdUc�dXQd�dXU�BD3�_`dY_^�Yc�^_d�Y^cdQ\\UT�

=@25E:>6C���]`RU�R�eZ^Vc
352&('85(�/2$'7,0(5�7,0(512�9$/8(�,17(*(5��

DXU�@@3�`b_fYTUc� UYWXd� dY]Ubc�� ^e]RUbUT� ��'��gXYSX� QbU�TUSbU]U^dUT� d_� jUb_� Q^T�gXYSX�`b_fYTU�!]c� bUc_\edY_^�
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^_^�f_\QdY\U�]U]_bi*

DXYc�Yc�Q�fUbi�ecUVe\�VUQdebU�gXYSX�`Ub]Ydc�dXU�S_^cdbeSdY_^�_V�Q�TUfYSU�gXYSX�SQ^�cU\V�]_TYVi�Ydc�`b_`UbdYUc�Q^T�bUdQY^
dXU�SXQ^WUc�dXb_eWX�`_gUb�T_g^��5hQ]`\Uc�Y^S\eTU�dXU�cd_bQWU�_V�`Qccg_bTc�Y^�Q�cUSebYdi�TUfYSU��_b�dXU�cd_bQWU�_V
SQ\YRbQdY_^�S_UVVYSYU^dc�V_b�dXU�Q^Q\_W�ceRcicdU]�

2UV_bU�ecY^W�Q^i�_V� dXUcU�Ve^SdY_^c��i_e�]ecd�e^TUbcdQ^T�dXQd�R_�66AC@>�Zd�_`e�eYV�dR^V�Rd�R�C2>�°�UfU^
dX_eWX� dXU� Ve^SdY_^c� `b_fYTUT� T_� Q\\_g� dXU� 55@B?=� d_� RU� dbUQdUT� Qc� Q� bQ^T_]�QSSUcc� TUfYSU�� DXU� V_\\_gY^W
S_^cYTUbQdY_^c�QbU�]_cd�Y]`_bdQ^d*
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R_j�aRceZTf]Rc� RUUcVdd�� :W� eYZd� ]Z^Ze� Zd� ViTVVUVU�� eYV�66AC@>�^Rj�SV�aVc^R_V_e]j�UR^RXVU�� DXU
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+ 2USQecU�_V�dXU�QR_fU��gXU^UfUb�i_e�gbYdU�Q�`b_WbQ]�gXYSX�gbYdUc�d_�dXU�55@B?=��i_e�cX_e\T�S_]]U^d�_ed�dXU�QSdeQ\
gbYdU� Ve^SdY_^� Q^T� Y^cUbd� TUReW� �U�W��GB9D5�� cdQdU]U^dc� gXYSX� _ed`ed� dXU� 55@B?=� QTTbUccUc� RUY^W� gbYddU^�� DXYc
cX_e\T�`b_fU�dXQd�i_eb�`b_WbQ]�Yc�gbYdY^W�dXU�55@B?=�_^\i�gXU^�Yd�cX_e\T�RU��Y�U��^_d�fUbi�_VdU^����9V�i_eb�Q``\YSQdY_^
bUaeYbUc�dXU�cd_bQWU�Ve^SdY_^�Y^�_bTUb�d_�be^�Qd�Q\\��i_e�SQ^�TUReW�i_eb�`b_WbQ]�gYdX�Q�"   �RidU�QbbQi�cY]e\QdY^W�dXU
55@B?=�

+ 6I64FE:@?� E:>6+� DXU� gbYdU� _`UbQdY_^� dQ[Uc� Q``b_hY]QdU\i� &^d� � �  %� _V� Q� cUS_^T�� `Ub� RidU� gbYddU^�� DXU
>FGB9D53� Ve^SdY_^� dXUbUV_bU� dQ[Uc� Q``b_hY]QdU\i�%]c�Q^T� dXU�>FGB9D59� dQ[Uc� QR_ed� ! ]c�� 9V� c`UUT� Yc� UccU^dYQ\�
dXUcU�Ve^SdY_^c�QbU�ceYdQR\U�_^\i�V_b�gbYdY^W�Q�c]Q\\�^e]RUb�_V�RidUc��DXU�>FGB2<;�Ve^SdY_^�ecUc�Q�TYVVUbU^d�XQbTgQbU
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gbYdU�Y^�QR_ed�& ]c��>_dU�dXQd�dXUcU�dY]Y^Wc�QbU�di`YSQ\�Q^T�i_eb�`b_WbQ]�]ecd�^_d�bU\i�_^�dXU]�

+ D64FC:EJ+�DXU�4U\UdU�1\\�Ve^SdY_^�Y^�dXU�@@3�5hUSedYfU�T_Uc�^_d�QVVUSd�dXU�"   �RidU�cd_bQWU�QbUQ��DXYc�]UQ^c�dXQd
dXU�_^\i�gQi�_V�TU\UdY^W�S_^VYTU^dYQ\�TQdQ��U�W��`Qccg_bTc��cd_bUT�Y^�dXYc�QbUQ�Yc�d_�gbYdU�Q�`b_WbQ]�gXYSX�_fUbgbYdUc�Yd�

DXUbU� QbU� ^_� \Y]Ydc� _^� bUQTY^W� dXU� 55@B?=�� BUQTc� QbU� fUbi� VQcd�� Q\dX_eWX� dXU� c_VdgQbU� _fUbXUQT� Y^f_\fUT� Y^� dXU
Ve^SdY_^�SQ\\�]UQ^c�dXUi�QbU�^_d�Qc�VQcd�Qc�U�W��bUQTY^W�TQdQ�Vb_]�Q^�QbbQi�Y^�B1=�

DXU�Ve^SdY_^c�>FGB9D53�Q^T�>FGB9D59��_^\i��`UbV_b]�Q�`bU�bUQT�_V�dXU�\_SQdY_^�Q^T�Q^�QSdeQ\�gbYdU�_V�dXU�55@B?=
dQ[Uc� `\QSU� _^\i� YV� dXU� UhYcdY^W� S_^dU^dc� _V� dXU� \_SQdY_^� TYVVUbc� Vb_]� dXU� fQ\eU� RUY^W� gbYddU^�� 4U`U^TY^W� _^� dXU
Q``\YSQdY_^��dXYc�SQ^�`b_\_^W�dXU�di`YSQ\�\YVU�_V�dXU�55@B?=�Red�dXU�]QY^�bUQc_^�V_b�Yd�Yc�d_�`bUfU^d�TQ]QWU�YV�Q�be^QgQi
`b_WbQ]�\__`c�_^�Q�S_^cdQ^d�55@B?=�QTTbUcc�gXY\U�gbYdY^W�Q�S_^cdQ^d�fQ\eU�d_�Yd��DXYc�`bU�bUQT�cSXU]U�]UQ^c�dXQd
dXU�QSdeQ\�UhUSedY_^�_V�Q^�55@B?=�gbYdU�_`UbQdY_^�SQ^�fQbi�WbUQd\i�°�T_g^�d_�Q�VUg���_V�dXU�%]c�di`YSQ\�VYWebU��DXU
R\_S[�Ve^SdY_^�>FGB2<;�T_Uc�_`e�T_�Q�`bU�bUQT�Q^T�]ecd�RU�ecUT�gYdX�UfU^�WbUQdUb�SQbU�

5QSX�_V�dXU�55@B?=�Ve^SdY_^c�bUdeb^c�Q^�Y^dUWUb�Ubb_b�S_TU��1�^_^�jUb_�fQ\eU�Y^TYSQdUc�Q^�Ubb_b*

"+ 9^fQ\YT�55@B?=�QTTbUcc��bUdeb^�S_TU�-�!���>_dU�dXQd�Q^�QddU]`d�d_�bUQT�_b�gbYdU�U�W��Q�%  �RidU�R\_S[�cdQbdY^W
Qd�QTTbUcc�!'  �gY\\�Q\c_�bUdeb^�Q^�Ubb_b��RUSQecU�dXU�R\_S[�]ecd�RU�U^dYbU\i�S_^dQY^UT�gYdXY^�dXU�"   �RidU
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1\\�dXU�gbYdU�Ve^SdY_^c�`UbV_b]�Q�fUbYVi�QVdUb�dXU�gbYdU��c_�`b_fYTUT�dXQd�dXU�bUdeb^�S_TU�Yc�jUb_��dXUbU�Yc�^_b]Q\\i�^_�^UUT
d_�bUQT�RQS[�dXU�55@B?=�d_�U^cebU�dXU�TQdQ�gQc�S_bbUSd\i�gbYddU^�

1^�55@B?=�XQc�WbUQd�QTfQ^dQWUc�_fUb�dXU�²RQddUbi�RQS[UT�3=?C�B1=³�^_^�f_\QdY\U�cd_bQWU�cSXU]Uc�ecUT�Ri�_dXUb
UaeY`]U^d�]Q^eVQSdebUbc*�UhdbU]U\i�XYWX�bU\YQRY\Ydi�Q^T�\_^W�\YVU��9d�Yc�Q\]_cd�Y]`_ccYR\U�d_�S_bbe`d�dXU�TQdQ�cd_bUT�Y^
Q^�55@B?=��_dXUb�dXQ^�Ri�]_TYViY^W�Yd�gYdX�dXU�Ve^SdY_^c�`b_fYTUT��DXU�cd_bQWU�\YVU�Yc�WeQbQ^dUUT�Qd�! �iUQbc�Q^T�dXU
`bUTYSdUT�di`YSQ\�VYWebU��Qd�"%°3��Yc�.!  �iUQbc�

+ 1�`_gUb�\_cc�TebY^W�Q^�55@B?=�gbYdU�_`UbQdY_^�gY\\�SQecU�dXU�gbYdU�_`UbQdY_^�d_�RU�dUb]Y^QdUT��Q^T�S_e\T�UfU^�bUce\d
Y^�\_cc�_V�TQdQ�Qd�QTTbUccUc�_dXUb�dXQ^�dX_cU�RUY^W�gbYddU^�Qd�dXU�dY]U�_V�dXU�`_gUb�\_cc�

?GHC:E64���hcZeV�R�TYRc
)81&7,21�19:5,7(&�((3520$''5�,17(*(5�&�&+$5��,17(*(5�

DXYc�Ve^SdY_^�cd_bUc�Q�SXQbQSdUb�Qd�Q�c`USYVYUT�QTTbUcc�Y^�dXU�"   �RidU�55@B?=�^_^�f_\QdY\U�QbUQ��FQ\YT�QTTbUccUc�QbU
 ��!)))��TUSY]Q\���5hUSedY_^�dY]U�Yc�! ]c�]Qh��%]c�di`���DXU�V_\\_gY^W�UhQ]`\U�bUQTc�SXQbc�Vb_]�@_bd�#��TYcSQbTc
UfUbidXY^W�e`�d_�Q�

�Q^T�dXU^�\_QTc�dXU�^Uhd�" �SXQbc�Y^d_�dXU�^_^�f_\QdY\U�QbUQ�cdQbdY^W�Qd�QTTbUcc�!%  *

YDU�LQSXWFKDU�FKDU�
����FKUFRXQW�QYDGGUHVV�UHWFRGH�LQWHJHU�

UHSHDW
����EUHDG�SRUW��LQSXWFKDU�� ^GLVFDUG�FKDUV�XQWLO�

`
XQWLO�LQSXWFKDU 

�

QYDGGUHVV� ����� ^LQLWLDO�((3520�DGGUHVV`
FKUFRXQW� ��� ^SURFHVV����PRUH�FKDUV`

UHSHDW
����EUHDG�SRUW��LQSXWFKDU�� ^ZDLW�IRU�D�FKDU`
����UHWFRGH� QYZULWHF�QYDGGUHVV�LQSXWFKDU�� ^ZULWH�LW�LQWR�((3520`
����QYDGGUHVV� QYDGGUHVV��� ^((3520�DGGUHVV���`
����FKUFRXQW� FKUFRXQW��� ^FKDU�FRXQWHU���`
XQWLO��FKUFRXQW ���RU��UHWFRGH�!��� ^DQG�UHSHDW`

LI�UHWFRGH�!��WKHQ ^RSWLRQDO�UHWFRGH�WHVW`
����ZULWHOQ�SRUW��
19:5,7(&�HUURU�
�UHWFRGH�� ^LI�HUURU��UHSRUW`

>_dU�X_g�dXU�QR_fU�`b_WbQ]�dUcdc�dXU�bUdeb^�S_TU��DXYc�cX_e\T�Q\gQic�RU�T_^U��Qd�\UQcd�TebY^W�`b_WbQ]�TUReWWY^W�

?GC6254���cVRU�R�TYRc
)81&7,21�195($'&�((3520$''5�,17(*(5�9$5�&�&+$5��,17(*(5�

DXYc�Ve^SdY_^�Yc�dXU�_``_cYdU�_V�dXU�>FGB9D53�Ve^SdY_^�QR_fU��9d�bUQTc�Q�SXQbQSdUb�Vb_]�dXU�55@B?=��DXU�V_\\_gY^W
S_TU�gY\\�`bY^d�_ed�dXU�TQdQ�cd_bUT�Ri�dXU�QR_fU�>FGB9D53�`b_WbQ]*

UHSHDW
����UHWFRGH� QYUHDGF�QYDGGUHVV�LQSXWFKDU�� ^UHDG�WKH�((3520`
����ZULWH�SRUW��LQSXWFKDU�� ^RXWSXW�WKH�FKDU�WR�3�`
����QYDGGUHVV� QYDGGUHVV��� ^((3520�DGGUHVV���`
����FKUFRXQW� FKUFRXQW��� ^FKDU�FRXQWHU���`
XQWLO��FKUFRXQW ���RU��UHWFRGH�!��� ^DQG�UHSHDW`

LI�UHWFRGH�!��WKHQ ^RSWLRQDO�UHWFRGH�WHVW`
����ZULWHOQ�SRUW��
195($'&�HUURU�
�UHWFRGH�� ^LI�HUURU��UHSRUW`

?GHC:E6:���hcZeV�R_�Z_eVXVc
)81&7,21�19:5,7(,�((3520$''5�9$/8(�,17(*(5��,17(*(5�

DXYc�Yc�YTU^dYSQ\�d_�>FGB9D53�UhSU`d�dXQd�dg_�RidUc�bU`bUcU^dY^W�Q^�Y^dUWUb�QbU�gbYddU^��5hUSedY_^�dY]U�Yc�" ]c�]Qh
�! ]c� di`��� >_dU� dXQd� fQ\YT� QTTbUccUc� QbU�  ��!))(� �TUSY]Q\���_`e�  ��!)))�� DXU� \_gUb� �\Ucc� cYW^YVYSQ^d�� RidU� _V� dXU
Y^dUWUb�Yc�cd_bUT�Qd�dXU�\_gUb�QTTbUcc��Q\dX_eWX�i_e�g_e\T�^_d�^_b]Q\\i�^UUT�d_�[^_g�dXYc�

?GC625:���cVRU�R_�Z_eVXVc
)81&7,21�195($',�((3520$''5�,17(*(5��9$5�,�,17(*(5��,17(*(5�
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DXYc� Ve^SdY_^� Yc� dXU� _``_cYdU� _V� dXU�>FGB9D59� Ve^SdY_^� QR_fU�� 9d� bUQTc� dg_�RidUc� bU`bUcU^dY^W� Q^� Y^dUWUb� Vb_]� dXU
55@B?=��FQ\YT�QTTbUccUc�QbU� ��!))(��TUSY]Q\��

?GHC3=<���hcZeV�R�S]`T\
)81&7,21�19:5%/.�6285&(�((3520$''5�%<7(6�,17(*(5��,17(*(5�

DXYc� Ve^SdY_^�gbYdUc�Q�R\_S[�e`� d_�"   �RidUc� Y^� \U^WdX� Vb_]�Q^i�@1C31<�TQdQ�cdbeSdebU� �U�W�� Vb_]�Q^�QbbQi�� d_�dXU
55@B?=�� Y^� Q� cY^W\U� _`UbQdY_^�� WYfU^� Q�]U]_bi� c_ebSU� QTTbUcc� Q^T� Q^� 55@B?=� TUcdY^QdY_^� QTTbUcc�� DXU� cQ]U
Ve^SdY_^Q\Ydi�S_e\T�_V�S_ebcU�RU�QSXYUfUT�gYdX�Q�cUaeU^SU�_V�>FGB9D53�SQ\\c�Red�>FGB2<;�Yc�]eSX�VQcdUb�V_b�\QbWU
R\_S[c�_V�TQdQ��RUSQecU�Yd�ecUc�Q�TYVVUbU^d�e^TUb\iY^W�XQbTgQbU�]USXQ^Yc]�d_�QSSUcc�dXU�55@B?=��DXU�UhUSedY_^�dY]U
fQbYUc�QSS_bTY^W�d_�cUfUbQ\�VQSd_bc�Red�Yc�Qb_e^T�!"]c�]Qh��&]c�di`��V_b�UfUbi�&$�RidUc�Y^�dXU�R\_S[�RUY^W�gbYddU^+�Q
&$ �RidU�R\_S[�gY\\�dXUbUV_bU�gbYdU�Y^�!" ]c�]Qh��& ]c�di`��

DXU�V_\\_gY^W�S_^TYdY_^c�gY\\�bUdeb^�Q^�Ubb_bS_TU-!*

! 1^�²_fUb\Q``Y^W³�R\_S[��FQ\YT�55@B?=�QTTbUccUc�QbU� ��!)))�Red�dXU�U^dYbU�R\_S[�RUY^W�gbYddU^�]ecd�RU�gbYddU^
Y^cYTU�dXU�"   �RidU�QbUQ��DXec��gXU^�gbYdY^W�U�W��Q�%  �RidU�R\_S[��dXU�fQ\YT�cdQbdY^W�55@B?=�QTTbUcc�bQ^WU
Yc� ��!$))+�dXU�R\_S[�gY\\�RU�gbYddU^�d_�QTTbUccUc�!$))��!)))�Y^S\ecYfU��

" CdQbdY^W�55@B?=�QTTbUcc�_ed�_V�dXU� ��!)))�bQ^WU�

# 1� c_ebSU� QTTbUcc� gXYSX� cdQbdc� RU\_g� dXU� @1C31<� `b_WbQ]�TQdQ� ]U]_bi� QbUQ� �SebbU^d\i� ()  � XUh�� #% '"
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>_dU�dXQd�cY^SU�dXU�c_ebSU�QTTbUcc�gY\\�^_b]Q\\i�RU�QR_fU�#"'&'��Yd�gY\\�RU�bU`bUcU^dUT�Ri�Q�^UWQdYfU�Y^dUWUb�

DXU� V_\\_gY^W� UhQ]`\U� `b_WbQ]� gY\\� gbYdU� dXU� cUS_^T� XQ\V� _V� Q� $  �RidU� QbbQi� Y^d_� dXU� 55@B?=� Qd� QTTbUccUc
!   ��!!))*

YDU�EXIIHU�DUUD\>������@�RI�FKDU�
����PHPDGGU�HHDGGU�EONVL]H�UHWFRGH�LQWHJHU�

PHPDGGU� DGGU�EXIIHU>���@���
HHDGGU� ������
EONVL]H� ����

UHWFRGH� QYZUEON�PHPDGGU�HHDGGU�EONVL]H��
LI�UHWFRGH�!��WKHQ
����ZULWHOQ�SRUW��
19:5%/.�IDLOHG��
�PHPDGGU�HHDGGU�EONVL]H�UHWFRGH��

?GC53=<���cVRU�R�S]`T\
)81&7,21�195'%/.�((3520$''5�'(67�%<7(6�,17(*(5��,17(*(5�

DXYc� Ve^SdY_^� Yc� dXU� _``_cYdU� _V�>FGB2<;�� 9d� bUQTc� Q� R\_S[� e`� d_� "   � RidUc� Y^� \U^WdX� Vb_]� dXU� 55@B?=� d_� Q^i
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d_�gbYdU�dXU�TQdQ�Y^d_�]U]_bi�gX_cU�QTTbUcc�Yc�RU\_g�@1C31<�S_TU�TQdQ�QbUQc�

DXU�V_\\_gY^W�UhQ]`\U�`b_WbQ]�gY\\�VY\\�dXU�cUS_^T�XQ\V�_V�Q�$  �RidU�QbbQi�Vb_]�dXU�55@B?=�QTTbUccUc�!   ��!!))
gXYSX�gUbU�gbYddU^�Y^�dXU�>FGB2<;�UhQ]`\U�`b_WbQ]*

YDU�EXIIHU�DUUD\>������@�RI�FKDU�
����PHPDGGU�HHDGGU�EONVL]H�UHWFRGH�LQWHJHU�

PHPDGGU� DGGU�EXIIHU>���@���HHDGGU� ������EONVL]H� ����

UHWFRGH� QYUGEON�HHDGGU�PHPDGGU�EONVL]H��
LI�UHWFRGH�!��WKHQ
����ZULWHOQ�SRUW��
195'%/.�IDLOHG��
�HHDGGU�PHPDGGU�EONVL]H�UHWFRGH��

@@3�@1C31< &�$#



4`^^V_ed�R_U�4`^aZ]Vc�@aeZ`_d

4@>>6?ED
1�S_]]U^d�gYdXY^�Q�@1C31<�`b_WbQ]�]Qi�_SSeb�RUdgUU^� Q^i� dg_� bUcUbfUT�g_bTc��^e]RUbc�� YTU^dYVYUbc�_b�c`USYQ\
ci]R_\c��1�S_]]U^d�cdQbdc�gYdX�Q�^�SXQbQSdUb�_b�dXU���SXQbQSdUb�`QYb��E^\Ucc�dXU�^Uhd�SXQbQSdUb�Yc�Q���Q\\�SXQbQSdUbc
QbU� YW^_bUT�e^dY\� dXU�^Uhd�`�SXQbQSdUb�_b���SXQbQSdUb�`QYb�� 9V�Q���gQc� V_e^T� dXU^� dXU�S_]`Y\Ub� \__[c� V_b�Q�cUbYUc�_V
S_]`Y\Ub�_`dY_^c��cUU�RU\_g��QVdUb�gXYSX�SXQbQSdUbc�QbU�c[Y``UT�e^dY\�Q�`�_b���Yc�V_e^T��6_b�UhQ]`\U*

L� L��� ^EXPS�WKH�ORRS�FRXQW`
L� L��� ��EXPS�WKH�ORRS�FRXQW��

^�/���WXUQ�WKH�OLVWLQJ�RQ�IURP�QRZ`
��/���WXUQ�WKH�OLVWLQJ�RQ�IURP�QRZ�

4@>A:=6C�@AE:@?D
DXUcU�_^U�\UddUb�_`dY_^c�dXQd�SQ^�RU�ecUT�d_�S_^db_\�dXU�S_]`Y\QdY_^�`b_SUcc+�c_]U�_V�dXU]�SQ^�RU�ecUT�dXb_eWX_ed
i_eb�`b_WbQ]�gXY\U�_dXUbc�SQ^�_^\i�Q``UQb�Qd�dXU�cdQbd�_V�dXU�`b_WbQ]��6_b�UhQ]`\U*

^�&��$��WKLV�WH[W�FDQ�EH�DQ\WKLQJ`

deb^c�_VV�RbUQ[�SXUS[c�Q^T�QbbQi�Y^TUh�SXUS[c�

8V_VcR]�@aeZ`_d
DXUcU�]Qi�Q``UQb�Q^igXUbU�Y^�dXU�`b_WbQ]�

@aeZ`_�=
3_^db_\c�dXU�\YcdY^W�_V�dXU�`b_WbQ]�dUhd�Q^T�_RZUSd�S_TU�QTTbUcc�Ri�dXU�S_]`Y\Ub��

9V�/�� dXU^�Q�Ve\\�\YcdY^W�Yc�WYfU^��9V�/��dXU^�\Y^Uc�QbU�_^\i�\YcdUT�gXU^�Q^�Ubb_b�Yc�TUdUSdUT��4UVQe\d�Yc�/��

1�S_]`Y\QdY_^�\YcdY^W�_V�Q^�²Qed_UhUS³�_b�Q^�U^Sbi`dUT�`b_WbQ]�Yc�ce``bUccUT��bUWQbT\Ucc�_V�dXU�cUddY^W�_V�dXYc�_`dY_^�

@aeZ`_�D
3_^db_\c�gXUdXUb�_b�^_d�cdQS[�SXUS[c�QbU�]QTU�

9V�6�� Yc�cU\USdUT� dXU^�Qd� dXU�RUWY^^Y^W�_V�UQSX�`b_SUTebU�Q^T� Ve^SdY_^�SQ\\�Q�SXUS[� Yc�]QTU� d_�cUU� YV� dXU�cdQS[�gY\\
`b_RQR\i� _fUbV\_g� Y^� dXYc� R\_S[�� 9V� dXU� be^dY]U� cdQS[� _fUbV\_gc� dXU� Ti^Q]YS� fQbYQR\U� XUQ`� _b� dXU� `b_WbQ]� dXU^� dXU
]UccQWU�@fe�`W�C2>�Re�A4.IIII�Yc�TYc`\QiUT�Q^T�UhUSedY_^�QR_bdUT��>QdebQ\\i�dXYc�Yc�^_d�V__\`b__V+�YV�Q�`b_SUTebU
XQc�Q�\QbWU�Q]_e^d�_V�cdQS[�ecQWU�gYdXY^�YdcU\V�dXU^�dXU�`b_WbQ]�]Qi�µSbQcXµ��1\dUb^QdYfU\i��YV�Q�Ve^SdY_^�S_^dQY^c�fUbi
\Ydd\U�cdQS[�ecQWU�gXY\U�edY\YcY^W�bUSebcY_^�dXU^�Yd�Yc�`_ccYR\U�V_b�dXU�Ve^SdY_^�d_�RU�XQ\dUT�e^^USUccQbY\i�

9V�6��Yc�cU\USdUT�dXU^�^_�cdQS[�SXUS[c�QbU�`UbV_b]UT+�dXYc�Y]`b_fUc�UhUSedY_^�c`UUT��4UVQe\d�Yc�6��

@aeZ`_�2
3_^db_\c� gXUdXUb� SXUS[c� QbU� ]QTU� d_� U^cebU� dXQd� QbbQi� Y^TYSUc� QbU� gYdXY^� dXU� R_e^Tc� c`USYVYUT� Y^� dXU� QbbQiµc
TUS\QbQdY_^�

9V�$��Yc�cU\USdUT�Q^T�Q^�QbbQi�Y^TUh�Yc�d__�XYWX�_b�d__�\_g�dXU^�dXU�]UccQWU�:_UVi�e``�YZXY�_b�:_UVi�e``�]`h�gY\\
RU� TYc`\QiUT� Q^T� dXU� `b_WbQ]� UhUSedY_^� XQ\dUT�� 9V� $�� Yc� cU\USdUT� dXU^� ^_� ceSX� SXUS[c� QbU� ]QTU+� dXYc� Y]`b_fUc
UhUSedY_^�c`UUT��4UVQe\d�Yc�$��

@aeZ`_�:
GXU^�ecY^W�!&�RYd�"µc�S_]`\U]U^d�Y^dUWUb�QbYdX]UdYS��_fUbV\_g�_SSebc�gXU^�`UbV_b]Y^W�Q�.��,��.-��_b�,-�_`UbQdY_^�YV
dXU�QbWe]U^dc�TYVVUb�Ri�]_bU�dXQ^�=1H9>D��#"'&'���9V�dXYc�_SSebc�dXU^�dXU�bUce\d�_V�dXU�S_]`QbYc_^�gY\\�RU�Y^S_bbUSd�
DXYc�gY\\� ^_d�^_b]Q\\i�`bUcU^d� Q^i�TYVVYSe\dYUc+�X_gUfUb�� cX_e\T�i_e�gYcX� d_�S_]`QbU�ceSX�^e]RUbc�� dXU�ecU�_V�,�
U^cebUc�dXQd�dXU�bUce\dc�_V�dXU�S_]`QbYc_^�gY\\�RU�S_bbUSd��Qd�dXU�S_cd�_V�Q�bUTeSdY_^�Y^�UhUSedY_^�c`UUT��DXU�UaeYfQ\U^d
cYdeQdY_^�]Qi�QbYcU�gYdX�bUQ\�QbYdX]UdYS�Y^�gXYSX�SQcU�Q^�_fUbV\_g�Ubb_b�gY\\�RU�YcceUT�YV�dXU�QbWe]U^dc�TYVVUb�Ri�]_bU
dXQ^�Q``b_hY]QdU\i�#�$5#(+�dXYc�SQ^^_d�RU�Qf_YTUT�

9V�,��Yc�cU\USdUT�dXU^�^_�SXUS[�V_b�dXU�bUce\d�_V�dXU�QR_fU�S_]`QbYc_^c�Yc�]QTU��4UVQe\d�Yc�,��

&�$$ @@3�@1C31<



@aeZ`_�A
DXYc�_`dY_^�Yc�ecUT�d_�cU^T�dXU�S_]`Y\QdY_^�\YcdY^W�d_�Q�c`USYVYUT�@@3�`_bd��gXYSX�Yc�Qcce]UT�d_�XQfU�Q^�1C399�`bY^dUb
S_^^USdUT�d_�Yd��DXU�@_cdcSbY`d�_ed`ed�]_TU�Yc�^_d�QfQY\QR\U�

DXU�\UddUb�@�Yc�V_\\_gUT�Ri�Q�cY^W\U�TYWYd�Y^�dXU�bQ^WU�!�$�Q^T�dXYc�c`USYVYUc�dXU�`_bd��6_b�UhQ]`\U

^�3�`�

gY\\�cU^T�dXU�S_]`Y\QdY_^�\YcdY^W�d_�Q�`bY^dUb�_^�`_bd�"��9V�^_�@�_`dY_^�Yc�c`USYVYUT�dXU^�dXU�S_]`Y\QdY_^�\YcdY^W�Yc�cU^d
d_�dXU�dUb]Y^Q\�_^�`_bd�!��>_dU�dXQd�dXU�S_]`Y\QdY_^�\YcdY^W�Yc�WU^UbQdUT�_^\i�YV�dXU�/��_`dY_^�XQc�RUU^�cU\USdUT�

DXU�`bY^dUb�Y^YdYQ\YcQdY_^�cdbY^W�gXYSX�Yc�S_^VYWebQR\U�Y^�dXU�5hUSedYfU�Yc�cU^d�d_�dXU�`bY^dUb�Zecd�RUV_bU�dXU�\YcdY^W�cdQbdc�

E`a�`W�7Z]V�@aeZ`_d
DXU�V_\\_gY^W�_`dY_^c�]ecd�Q``UQb�RUV_bU�Q^i�@B?7B1=�cdQdU]U^d�cY^SU�dXUi�Q\\�XQfU�Q^�UVVUSd�_^�dXU�_RZUSd�S_TU
`b_TeSUT��>_b]Q\\i��dXUbUV_bU��i_e�g_e\T�`\QSU�dXUcU�_`dY_^c�Y^�dXU�VYbcd�\Y^U�_V�i_eb�`b_WbQ]�

@aeZ`_�C
DXYc�S_^db_\c�gXUdXUb� Ubb_bc�WU^UbQdUT�gXU^� bUQTY^W�^e]RUbc� QbU� VQdQ\��5�� ce``bUccUc� dXU�?f^SVc�ViaVTeVU�_b
6ia`_V_e�ViaVTeVU�Ubb_bc�Y^�B514�_b�B514<>�TQdQ�Y^`ed��4UVQe\d�Yc�5��

9V�i_eb�`b_WbQ]�Yc�S_bbUSd�Q^T� YV� dXU� Y^`ed�TQdQ� Yc�S_bbUSd� dXU^�Ubb_bc�cX_e\T�^_d�_SSeb��Red�c`ebY_ec�SXQbQSdUbc�SQ^
Q``UQb�QVdUb�`_gUb�e`�Q^T�e^^USUccQbY\i�\UQT�d_�VQdQ\�Ubb_bc��9d�Yc�`beTU^d�`b_WbQ]]Y^W�`bQSdYSU�d_�bUQT�TQdQ�_^U�RidU
Qd�Q�dY]U�Y^d_�Q�ReVVUb�Q^T��Qd�Q�ceYdQR\U�`_Y^d��`b_SUcc�dXU�ReVVUb��U�W��gYdX�dXU�F1<�`b_SUTebU�+�dXYc�Qf_YTc�dXU�QR_fU
Ubb_bc�Y^�Q�`b_`Ub�]Q^^Ub�

@aeZ`_�@
DXYc�S_^db_\c�gXUdXUb�WU^UbQ\�be^dY]U�Ubb_bc�QbU�VQdQ\��9V�2���dXU�TUVQe\d��Yc�cU\USdUT�dXU^�SXUS[c�QbU�]QTU�V_b�Ubb_bc�Y^
dXU� fQbY_ec� Y^dUWUb� Q^T� bUQ\� QbYdX]UdYS� _`UbQdY_^c� Y^S\eTY^W� \_W� Q^T� dbYW� Ve^SdY_^c�� Q^T� V_b� _fUbV\_g�gXU^� bUQTY^W
^e]UbYS� fQ\eUc� gYdX� B514� _b� B514<>�� 2�� TYcQR\Uc� dXUcU� SXUS[c� Q^T� bUce\dc� Y^� XYWXUb� UhUSedY_^� c`UUT�� Q^T
ce``bUccUc�dXU�V_\\_gY^W�Ubb_b�]UccQWUc*�?f^SVc�e``�]RcXV��@gVcW]`h��5:G�Sj�kVc`��

DXU�2��_`dY_^�Yc�Y^dU^TUT�V_b�VY^YcXUT�Q^T�TUReWWUT�`b_WbQ]c�gXYSX�UhUSedU�Y^�dXU�²Qed_UhUS³�]_TU�Q^T�dXUbUV_bU
]Qi�XQfU�^_�]UQ^c�_V�bU`_bdY^W�be^dY]U�Ubb_bc�

+ 9W^_bUT� be^dY]U� Ubb_bc�gY\\� bUce\d� Y^� e^TUVY^UT� fQbYQR\Uc�� _b� g_bcU�� 1� `b_WbQ]� Y^� gXYSX� Q^� Ubb_b� _SSebc� Yc� Q\]_cd
SUbdQY^\i� ^_d� W_Y^W� d_� T_� gXQd� Yd� gQc� gbYddU^� d_� T_�� 4YcQR\Y^W� be^dY]U� Ubb_bc� Yc� ^_d� Q� ceRcdYdedU� V_b� gbYdY^W� Q^T
TUReWWY^W�i_eb�`b_WbQ]�`b_`Ub\i�

@aeZ`_�4
3_^db_\c�gXUdXUb�_b�^_d�[UiR_QbT�SXUS[c�QbU�]QTU�TebY^W�_RZUSd�S_TU�`b_WbQ]�UhUSedY_^��

9V�3���dXU�TUVQe\d��Yc�cU\USdUT�dXU^�Q�3DB<�3�SXQbQSdUb���#��bUSUYfUT�_^�@_bd�!�RbUQ[c�`b_WbQ]�UhUSedY_^��bU`_bdc�dXU
QTTbUcc�gXUbU�dXU�RbUQ[�gQc�TUdUSdUT��Q^T�`QccUc�S_^db_\�d_�dXU�5hUSedYfU�

GXU^�U^QR\UT�� dXYc�SXUS[� Yc�]QTU�Qd� dXU�RUWY^^Y^W�_V�Q\\� \__`c��`b_SUTebUc�Q^T� Ve^SdY_^c��DXec�i_e�]Qi�ecU� dXYc
VQSY\Ydi�d_�TUdUSd�U�W��gXYSX�\__`�Yc�SQecY^W�dXU�`b_WbQ]�d_�XQ^W��8_gUfUb��RbUQ[�SXUS[Y^W�Yc�^_d�Y]`\U]U^dUT�Y^�c_]U
9�?� \__`c*� U�W�� Yd� gY\\� ^_d� g_b[� YV� i_eb� `b_WbQ]� Yc� ²XQ^WY^W³� RUSQecU� Q^� _ed`ed� `_bd� XQc� RUU^� `bUfU^dUT� Vb_]
dbQ^c]YddY^W�Ri�Q�2ECI�XQ^TcXQ[U� Vb_]�dXU�bUSUYfY^W�TUfYSU��DXU�_^\i�UhYd� dXU^�Yc�d_�bUcUd� dXU�@@3��_b� d_�gbYdU� dXU
`b_WbQ]�d_�SXUS[�dXU�XQ^TcXQ[U�RUV_bU�_ed`eddY^W�Q^T��YV�2ECI��SXUS[�YV�Q�3DB<�3�SXQbQSdUb�XQc�QbbYfUT�_^�@_bd�!�

9V�3��Yc�cU\USdUT�dXU^�dXU�SXUS[�Yc�^_d�]QTU��bUce\dY^W�Y^�XYWXUb�UhUSedY_^�c`UUT�

+ 9V��QVdUb�i_eb�`b_WbQ]�XQc�cdQbdUT�UhUSedY^W��i_e�XQfU�`bUccUT�Q^i�[Ui�_dXUb�dXQ^�Sdb\�S��dXU^�dXU�RbUQ[�SXUS[Y^W�gY\\
SUQcU�d_�Ve^SdY_^��DXYc�Yc�RUSQecU�dXU�Sdb\�S�SXQbQSdUb���#��Yc�cUU^�Qc�Q�²RbUQ[³�SXQbQSdUb�_^\i�YV�Yd�Q``UQbc�Qd�dXU�Vb_^d
_V�dXU�@_bd�!�Y^`ed�aeUeU��DXU�_^\i�gQi�d_�cd_`�Q�`b_WbQ]�Y^�ceSX�Q�SQcU�Yc�gYdX�dXU�Vb_^d�`Q^U\�bUcUd��CG"�CG#��
?RfY_ec\i��_^U�gQi�d_�[UU`�RbUQ[�g_b[Y^W�Yc�d_�bUWe\Qb\i�bUQT�Vb_]�@_bd�!�

2bUQ[�SXUS[c�QbU�Qed_]QdYSQ\\i�TYcQR\UT�_^�²Qed_UhUS³�`b_WbQ]c��bUWQbT\Ucc�_V�dXU�cUddY^W�_V�dXYc�_`dY_^��8_gUfUb��V_b
dXU�XYWXUcd�UhUSedY_^�c`UUT��3��cX_e\T�cdY\\�RU�cU\USdUT�

@@3�@1C31< &�$%



@aeZ`_�F
GXU^�dXYc�_`dY_^�Yc�cU\USdUT��\_gUbSQcU�Q^T�e``UbSQcU�QbU�^_d�dbUQdUT�Qc�UaeYfQ\U^d��E���_b�Zecd�E�Ri�YdcU\V��]Q[Uc�dXU
S_]`Y\Ub�QSSU`d�e``Ub�Q^T� \_gUb�SQcU� \UddUbc�Qc�RUY^W�TYVVUbU^d�c_� dXQd� dXU� YTU^dYVYUbc�/RRS�� /223�� /RR3�QbU�#
cU`QbQdU�YTU^dYVYUbc+�gYdX_ed�dXU�E��_`dY_^�dXUcU�#�g_e\T�RU�S_^fUbdUT�d_�_^U�YTU^dYVYUb�/223�Ri�dXU�S_]`Y\Ub��

DXU�TUVQe\d�Yc�^_�E�_`dY_^��Y�U��e``Ub�\_gUbSQcU�UaeYfQ\U^SU��DXYc�Q\\_gc�Q\\�_V�dXU�@1C31<�`b_WbQ]�d_�RU�U^dUbUT�Y^
\_gUbSQcU� �UhSU`d� \YdUbQ\� S_^cdQ^dc� ceSX� Qc� µ1234µ� Q^T� µ1µ� gXYSX� QbU� Q\gQic� SQcU�cU^cYdYfU�� Q^T� ]Q[Uc� Yd� ]_bU
bUQTQR\U�

+ GXU^�ecY^W�E��i_e�]ecd�]Q[U�cebU�dXQd�Q\\�bUcUbfUT�g_bTc�Q^T�`bUTUVY^UT�YTU^dYVYUbc��_V�dXU�\QddUb�dXUbU�QbU�]Q^i��
QbU�Y^�E@@5B31C5�

&�$& @@3�@1C31<



Ac`XcR^�R_U�5ReR�]Z^Zed

1VdUb�UQSX�ceSSUccVe\�S_]`Y\QdY_^��Y^�dXU�3_]`Y\U�?^\i�]_TU��dXU�S_]`Y\Ub�TYc`\Qic�VYWebUc�gXYSX�cX_g�X_g�]eSX�_V
dXU�QfQY\QR\U�]U]_bi�XQc�RUU^�ecUT�Ri�dXU�`b_WbQ]��DXYc�cUSdY_^�TUcSbYRUc�dXU�]UQ^Y^W�_V�dX_cU�VYWebUc�

DXU�Y^V_b]QdY_^�Yc�Y^�dXU�V_b]*

5$0�XVDJH��GHFLPDO���FRGH $$$$�%%%%��;;����VWDWLFV &&&&�''''��<<��

gXUbU�

$$$$ Yc�dXU�^e]RUb�_V�RidUc�_V�S_TU�WU^UbQdUT
%%%% Yc�dXU�d_dQ\�Q]_e^d�_V�c`QSU�QfQY\QR\U�V_b�S_TU��Q``b_h�"&�   �RidUc�
&&&& Yc�dXU�^e]RUb�_V�RidUc�_V�cdQdYS�TQdQ�Q\\_SQdUT�TebY^W�S_]`Y\QdY_^
'''' Yc�dXU�d_dQ\�Q]_e^d�_V�c`QSU�QfQY\QR\U�V_b�cdQdYS�TQdQ��Q``b_h�# �   �RidUc�

;; Yc�cY]`\i�$$$$����%%%%
<< Yc�cY]`\i�&&&&����''''

DXU�c\YWXd�S_]`\YSQdY_^�Yc�dXQd�S_TU�Q^T�TQdQ�cXQbU�dXU�cQ]U�# �   �RidU��Q``b_h��R\_S[�_V�]U]_bi��DXUbUV_bU�� dXU
c`QSU�V_b�S_TU�Yc�bUTeSUT�Ri�dXU�Q]_e^d�_V�TQdQ�WU^UbQdUT��Q^T�dXU�c`QSU�V_b�TQdQ�Yc�bUTeSUT�Ri�dXU�Q]_e^d�_V�S_TU
WU^UbQdUT��4ebY^W�S_]`Y\QdY_^��S_TU�Yc�`\QSUT�Y^d_�]U]_bi�Vb_]�R_dd_]�e`gQbTc��Q^T�cdQdYS�TQdQ�Yc�Q\\_SQdUT�Vb_]�d_`
T_g^gQbTc��GXU^� dXU� dg_�]UUd� �c_]UgXUbU� Y^� dXU�]YTT\U��� i_e� XQfU� be^� _ed� _V�]U]_bi�� DXU� V_\\_gY^W� TYQWbQ]
Y\\ecdbQdUc�dXU�]U]_bi�Q\\_SQdY_^*

CdQdYS�TQdQ�Yc�Q\\_SQdUT�TebY^W�S_]`Y\QdY_^�Vb_]�d_`�T_g^��Q^T�SQ^�UhdU^T�Q\]_cd�Q\\�dXU�gQi�T_g^�d_�d_`�_V�S_TU��GXQd
Yc�\UVd�Y^�RUdgUU^�gY\\�RU�dXU�be^�dY]U�VbUU�]U]_bi��Q^T�dXU�S_]`Y\Ub�gY\\�Q\gQic�\UQfU�Qd�\UQcd�%!"�RidUc�c`QbU��1c�Q^
UhQ]`\U��Y^�Q�`b_WbQ]�gXYSX�S_^dQY^c

YDU�D���DUUD\�>��������@�RI�LQWHJHU� ^WKLV�XVHV��������E\WHV`

dXUbU�gY\\� RU� \Ucc� dXQ^�! �   �RidUc� \UVd� V_b�Q\\� dXU� S_TU�� 9^�QTTYdY_^�� dXUbU� Yc�Q�S_TU� SUY\Y^W�_V�"&" (�RidUc�gXYSX
S_bbUc`_^Tc� d_� Q� XUh� QTTbUcc� �dXU� fQ\eU� TYc`\QiUT� TebY^W� S_]`Y\QdY_^�� _V� 56& �� DXYc� SUY\Y^W� Yc� Y]`_cUT� Ri
Y]`\U]U^dQdY_^�VQSd_bc�RUi_^T�dXU�cS_`U�_V�dXYc�]Q^eQ\�

DeReZT�UReR� bU`bUcU^dc�Q\\�fQbYQR\Uc�TUS\QbUT�gYdX�G2C�cdQdU]U^dc� Y^� dXU�_edUb]_cd�R\_S[�_V�Q�`b_WbQ]��Q^T�ceSX
fQbYQR\Uc�QbU�Q\gQic�QSSUccYR\U�Vb_]�UfUbigXUbU�Y^�dXU�`b_WbQ]��DXU�YVRa�Yc�]U]_bi�ecUT�V_b�Ti^Q]YSQ\\i�Q\\_SQdUT
fQbYQR\Uc��Y�U��dX_cU�Q\\_SQdUT�gYdX�1(:��DXU�cf_�eZ^V�deRT\�Yc�ecUT�d_�Y]`\U]U^d�Ve^SdY_^�Q^T�`b_SUTebU�SQ\\�Q^T
bUdeb^c��Q^T�X_\Tc�Q\\�\_SQ\�fQbYQR\Uc��fQbYQR\Uc�TUS\QbUT�gYdXY^�Ve^SdY_^c�Q^T�`b_SUTebUc��

9^� ce]]Qbi�� dXU� ce]� _V�T`UV� a]fd� deReZT� UReR�]ecd� ^_d� UhSUUT� Q``b_hY]QdU\i� # �   � RidUc�� @b_WbQ]c� gXYSX
fY_\QdU�dXYc�gY\\�^_d�RU�UhUSedUT��8_gUfUb��YV�i_e�`UbY_TYSQ\\i�S_]`Y\U�i_eb�`b_WbQ]�Qc�Yd�Yc�RUY^W�TUfU\_`UT��i_e�gY\\
XQfU�Q�W__T�YTUQ�X_g�]eSX�c`QSU�Yc�\UVd�Qd�Q^i�`_Y^d�

BE>�D9=53?=@9<1D9?>�D9=5

3?45

3?45�359<9>7

1TTbUcc�56& ��XUh�
"&" (�RidUc

�41D1
CD1D93

�CD13;
BE>D9=5

�41D1
CD1D93

6B55�B1=

851@

3?45

TQdQ�d_`��6566�XUh�

be^�dY]U�VbUU�]U]_bi

S_TU�RQcU��()  �XUh�� � � � � � �

� � � � � � �

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

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

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

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

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

@@3�@1C31< &�$'



6cc`c�^VddRXVd

4`^aZ]ReZ`_�Vcc`c�^VddRXVd
1^�Qbb_g�A�Y^TYSQdUc�dXU�Q``b_hY]QdU�`_cYdY_^�_V�dXU�Ubb_b�gYdXY^�dXU�`b_WbQ]��DXU�QSdeQ\�Ubb_b�\_SQdY_^�Yc�eceQ\\i�Zecd
RUV_bU� dXU� Qbb_g� Q^T�� YV� Q� @QcSQ\� cdQdU]U^d� Yc� ^_d� U^dYbU\i� bUcYTU^d� _^� Q� cY^W\U� \Y^U�� dXU� Ubb_b� S_e\T� RU� _^� Q� \Y^U
`bUSUUTY^W�dXU�Qbb_g�`_cYdY_^�

=_cd�_V�dXU�Ubb_b�]UccQWUc�QbU�cU\V�Uh`\Q^Qd_bi�

?f^SVc�Zd�e``�]RcXV
DV^Z�T`]`_�`c�6?5�ViaVTeVU�SVW`cV�YVcV
F_UVT]RcVU�ZUV_eZWZVc
:UV_eZWZVc�ViaVTeVU
¶.¶�_`e�¶+.¶�Z_�T`_deR_e�UVT]RcReZ`_d
¶.¶�ViaVTeVU
EYZd�ZUV_eZWZVc�TR_¶e�SVXZ_�R�deReV^V_e
¶+.¶�ViaVTeVU
¶�¶�ViaVTeVU
Hc`_X�ejaV�T`^SZ_ReZ`_
¶�¶�ViaVTeVU
7RTe`c�ViaVTeVU
4`_deR_e�ViaVTeVU
:UV_eZWZVc�Zd�_`e�R�T`_deR_e
¶E96?¶�ViaVTeVU
¶5@¶�ViaVTeVU
¶E@¶�`c�¶5@H?E@¶�ViaVTeVU
¶�¶�ViaVTeVU
4R_¶e�hcZeV�eYZd�ejaV�`W�ViacVddZ`_
¶@7¶�ViaVTeVU
T`^^R�ViaVTeVU
T`]`_�ViaVTeVU
¶AC@8C2>¶�ViaVTeVU
GRcZRS]V�ViaVTeVU�Rd�aRcR^VeVc
¶368:?¶�ViaVTeVU
GRcZRS]V�ViaVTeVU�Z_�C625
4R__`e�T`^aRcV�ViacVddZ`_d�`W�eYZd�ejaV
EjaV�:?E686C�`c�C62=�ViaVTeVU
4R_¶e�cVRU�eYZd�ejaV�`W�gRcZRS]V
:UV_eZWZVc�Zd�_`e�R�ejaV
6ia`_V_e�ViaVTeVU�Z_�cVR]�_f^SVc
DTR]Rc�ViacVddZ`_�ViaVTeVU
?f]]�decZ_Xd�_`e�R]]`hVU+�fdV�49C�!�
¶L¶�ViaVTeVU
¶N¶�ViaVTeVU
2ccRj�Z_UVi�ejaV�^fde�SV�dTR]Rc
¶��¶�ViaVTeVU
¶N¶�`c�¶�¶�ViaVTeVU�Z_�2CC2J�UVT]
=`hVcS`f_U��faaVcS`f_U
DVe�e``�]RcXV���#&'�V]V^V_ed��
7f_TeZ`_�cVdf]e�^fde�SV�ejaV�ZUV_eZWZVc
¶�¶�`c�¶N¶�ViaVTeVU�Z_�dVe
¶��¶�`c�¶�¶�`c�¶N¶�ViaVTeVU�Z_�dVe
ARcR^VeVc�ejaV�^fde�SV�ejaV�ZUV_eZWZVc
?f]]�dVe�_`e�R]]`hVU�YVcV
DTR]Rc��Z_T]fUZ_X�cVR]��ViaVTeVU
DTR]Rc��_`e�cVR]��ViaVTeVU
DVed�Z_T`^aReZS]V
¶/¶�R_U�¶-¶�TR_¶e�SV�fdVU�hZeY�dVed
9Vi�UZXZe�ViaVTeVU
2ccRj�e``�]RcXV���'%<���
¶6?5¶�`c�¶�¶�ViaVTeVU�Z_�C64@C5�UVW_
7ZV]U�ZUV_eZWZVc�ViaVTeVU

&�$( @@3�@1C31<



GRcZRS]V�ViaVTeVU�RWeVc�¶H:E9¶
GRcZRS]V�Z_�H:E9�^fde�SV�C64@C5�ejaV
?`�Rdd`TZReVU�H:E9�deReV^V_e
F_dZX_VU�Z_eVXVc�ViaVTeVU�RWeVc�=236=
F_dZX_VU�Z_eVXVc�ViaVTeVU�RWeVc�8@E@
=RSV]�Re�hc`_X�]VgV]
F_UVT]RcVU�]RSV]
4R_�`_]j�fdV�VbfR]Zej�eVded�`_�a`Z_eVcd
3RU�decZ_X�T`_deR_e
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YDU�F���FKDU�
����L���LQWHJHU�
����EXIIHU���DUUD\�>������@�RI�FKDU�

UHSHDW
����EUHDG�LQSRUW�F�� ^�UHDG�LQSXW�DQG�GLVFDUG�XQWLO�
VWDUW
�FKDU�DSSHDUV�`
XQWLO�F VWDUWSNW�

L� ��
UHSHDW
����EUHDG�LQSRUW�F�� ^�UHDG�D�FKDU�`
����EXIIHU>L@� F� ^�SXW�LW�LQWR�WKH�EXIIHU�`
����L� L���
XQWLO��F HQGSDFNHW��RU��L!����� ^�DQG�UHSHDW�`

2D4::�_f^SVcd
DXU�cQVUcd�gQi�_V�bUQTY^W�dXUcU�Yc�Ri�bUQTY^W�Y^`ed�TQdQ�!�SXQb�Qd�Q�dY]U��TYcSQbTY^W�UfUbidXY^W�e^dY\�Q�fQ\YT�^e]UbYS
SXQbQSdUb��U�W��Q�TYWYd� ��)��Q``UQbc��\_QTY^W�bU]QY^Y^W�SXQbc�Y^d_�Q�ReVVUb�Q^T��gXU^�dXU�U^T�_V�dXU�^e]RUb�Yc�bUSUYfUT�
ecY^W�dXU�F1<�`b_SUTebU�d_�UfQ\eQdU�dXU�^e]RUb��CUU�dXU�TUcSbY`dY_^�_V�dXU�F1<�`b_SUTebU�V_b�UhQ]`\Uc�_V�dXYc��

2USQecU�F1<� bUdeb^c�Q� ²`_Y^dUb³� d_� dXU�U^T�_V�UQSX�^e]RUb�S_^fUbdUT��]e\dY`\U�^e]RUbc�SQ^�RU�S_^fUbdUT�ecY^W�Q
cY]`\U�\__`��D_�`bUfU^d�F1<�cUUY^W�Q�fQ\YT�^e]RUb�Y^�²WQbRQWU³�dXQd�]Qi�UhYcd�RUi_^T�dXU�U^T�_V�dXU�bUSUYfUT�TQdQ�Y^
dXU�ReVVUb��dXU�S_^fUbcY_^c�cX_e\T�^_d�S_^dY^eU�RUi_^T�dXU�TQdQ�gXYSX�XQc�RUU^�QSdeQ\\i�bUQT�Y^��

DXU� V_\\_gY^W� UhQ]`\U�ecUc�F1<� d_� bUQT� Y^dUWUbc� Vb_]�Q�ReVVUb�� dXU�ReVVUb�XQfY^W�RUU^�`bUfY_ec\i� VY\\UT�Ri� bUQTY^W
SXQbQSdUbc�e^dY\�Q^�U^T�_V�\Y^U�SXQbQSdUb�Yc�bUSUYfUT��9d�Qcce]Uc�dXQd�dXU�!  �RidU�ReVVUb�Yc�\QbWU�U^_eWX�V_b�dXU�\_^WUcd
`_ccYR\U�\Y^U��9^`ed�Yc�_^�@_bd�"��_ed`ed�Yc�_^�@_bd�#�

YDU�F���FKDU�
����L�SRV�ODVWSRV�YDOXH���LQWHJHU�
����VXF���ERROHDQ�
����EXIIHU���DUUD\�>������@�RI�FKDU�

^�)LOO�WKH�EXIIHU�`

L� ��
UHSHDW
����EUHDG�SRUW��F�� ^�UHDG�D�FKDU�`
����LI��F�LQ�>
�
��
�
@��RU��F 
�
��RU��F ���G��WKHQ�EHJLQ
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��������EXIIHU>L@� F� ^�LI�QXPHULF�RU�VSDFH��SXW�LW�LQWR�WKH�EXIIHU�`
��������L� L���
����HQG�
XQWLO��F ���G��RU��L!����� ^�DQG�UHSHDW�XQWLO�HQG�RI�OLQH�`

^�&RQYHUW�WKH�EXIIHU�LQWR�LQWHJHUV�`

SRV� �� ^�VWDUW�FRQYHUWLQJ�DW�VWDUW�RI�EXIIHU�`
UHSHDW
����YDO�EXIIHU>SRV@�YDOXH�ODVWSRV�VXF�� ^�FRQYHUW�QXPEHU�#�SRV�`�
����SRV� SRV�ODVWSRV� ^�VHW�
SRV
�IRU�QH[W�QXPEHU�`
����LI��SRV�L��DQG�VXF�WKHQ�ZULWH�SRUW��YDOXH����^�RXWSXW�YDOXH�`
XQWLO��SRV! L��RU��QRW�VXF�� ��^�UHSHDW�XQWLO�DOO�UHFG�GDWD�FRQYHUWHG�`

9V�dXU�ReVVUb�S_^dQY^c�Q�]YhdebU�_V�Y^dUWUbc�Q^T�bUQ\c��Q�cY^W\U�F1<�\__`�SQ^^_d�RU�ecUT��DXU�UQci�c_\edY_^�Yc�d_�bUQT
UfUbidXY^W�Qc�bUQ\c��F1<�SQ^�bUQT�bUQ\c+�dXU�_^\i�SXQ^WU�d_�dXU�QR_fU�S_TU�g_e\T�RU�d_�TUVY^U�YDOXH�Qc�UHDO�

1^� Q\dUb^QdYfU� gQi� Yc� d_� bUQT� ^e]RUbc� gYdX� dXU� B514� `b_SUTebU�� gYdX� ?�� Q^T� B�� S_]`Y\Ub� _`dY_^c� d_� `bUfU^d� Q^i
be^dY]U�Ubb_bc��8_gUfUb��dXYc�]UdX_T�T_Uc�^_d�Q\\_g�TUdUSdY_^�_V�_RfY_ec�WQbRQWU+�B514�gY\\�Q\gQic�bUdeb^�Q�^e]RUb
UfU^�YV�Yd� Yc�]UQ^Y^W\Ucc��DXU�V_\\_gY^W�UhQ]`\U�cX_gc�X_g�B514�SQ^�RU�ecUT�d_�T_�dXU�UaeYfQ\U^d�_V�dXU�UhQ]`\U
QR_fU*

ZKLOH�QRW�HROQ�LQSRUW��GR�EHJLQ
����UHDG�LQSRUW�YDOXH��
����ZULWH�SRUW��YDOXH��
HQG�

>f]eZ�SjeV�SZ_Rcj�_f^SVcd
2USQecU�Q\\�SXQbQSdUb�fQ\eUc�SQ^�Q``UQb�gYdX�UaeQ\�`b_RQRY\Ydi��^_�SXQbQSdUb�RQcUT�Ubb_b�SXUS[Y^W�Yc�`_ccYR\U��8_gUfUb�
YV�i_e�[^_g�dXQd�dXU�fQ\eUc�]ecd�VQ\\�gYdXY^�Q�SUbdQY^�bQ^WU��i_e�SQ^�TYcSQbT�Q^i�gXYSX�QbU�_edcYTU�

1^�QTTYdY_^Q\�`b_R\U]�gYdX�RY^Qbi�TQdQ�Yc�dXQd�Yc�Q�RidU�Yc�\_cd�_b�]YcY^dUb`bUdUT��Q\\�ceRcUaeU^d�TQdQ�RUS_]Uc�WQbRQWU�
1^i�Q``\YSQdY_^c�Y^f_\fY^W�dXU�dbQ^cVUb�_V�^_^�SXQbQSdUb��Y�U��Y^dUWUb��bUQ\��UdS��RY^Qbi�TQdQ�]ecd�`bUVYh�Q�R\_S[�_V�TQdQ
gYdX�Q�²ci^S³�SXQbQSdUb�gXYSX�SQ^�dXU^�RU�cUQbSXUT�V_b�Qd�dXU�bUSUYfY^W�U^T�

4YRcRTeVc�ecR_d]ReZ`_
9V�Zecd�_^U�_b�dg_�SXQbQSdUb�S_TUc�^UUT�dbQ^c\QdY^W��Q�cY]`\U�96�Yc�ceVVYSYU^d*

YDU�F�FKDU�

UHSHDW
����EUHDG�LQSRUW�F��
����LI�F 
D
�WKHQ�F� 
E
� ^�WUDQVODWH�
D
�LQWR�
E
�`
����EZULWH�RXWSRUW�F��
XQWLO�IDOVH�

9V�cUfUbQ\��_b�]Q^i��SXQbQSdUbc�^UUT�dbQ^c\QdY^W��]e\dY`\U�96�cdQdU]U^dc�QbU�Se]RUbc_]U��6_b�dXU�dbQ^c\QdY_^�_V�cUfUbQ\
SXQbQSdUbc��Q�31C5�cdQdU]U^d�Yc�RUddUb*

UHSHDW
����EUHDG�LQSRUW�F��
����FDVH�F�RI�
��������
D
��F� 
E
� ^�FRQYHUW�
D
�WR�
E
�`
��������
[
��F� 
\
� ^�FRQYHUW�
[
�WR�
\
�`
��������
]
��F� 
"
� ^�FRQYHUW�
]
�WR�
"
�`
����HQG�
����EZULWH�RXWSRUW�F��
XQWLO�IDOVH�

8_gUfUb�� V_b� dXU�dbQ^c\QdY_^�_V�]Q^i�SXQbQSdUbc��Q� dbQ^c\QdY_^�dQR\U�]ecd�RU�ecUT��DXYc�Yc�Q�"%&�RidU�QbbQi�gXYSX��Qd
Y^YdYQ\YcQdY_^��Yc�`bU\_QTUT�gYdX�dXU�_ed`ed�SXQbQSdUbc��DXU�Y^`ed�SXQbQSdUb�V_b]c�dXU�Y^TUh�Y^d_�dXU�QbbQi��DXU�bUce\dY^W
`b_WbQ]��dXU�UHSHDW��XQWLO�\__`��Yc�fUbi�VQcd*

[OWDE���DUUD\�>������@�RI�FKDU�
����F���FKDU�
����L���LQWHJHU�
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^�3UHORDG�WKH�WDEOH�ZLWK�����WUDQVODWLRQ��L�H��QR�WUDQVODWLRQ�`

IRU�L� ��WR�����GR
����[OWDE>L@� FKU�L��

^�'HILQH�WKH�FKDUV�WR�EH�WUDQVODWHG�`

[OWDE>��@� 
]
� ^�
��
�LV�
$
��WUDQVODWH�LW�WR�
]
�`
[OWDE>�@�� 
"
� ^�WUDQVODWH�D�QXOO�FKDU�WR�
"
�`
[OWDE>�@�� 

� ^�WUDQVODWH�D�%(//�WR�

�`
[OWDE>��@� 
~
� ^�HWF�`
LQLW�[OWDE>���@�
IJWN\P
�� ^�WKLV�GHILQHV�LQSXW�FKDUV�����������`

^�7KH�PDLQ�SURJUDP�`

UHSHDW
����EUHDG�LQSRUW�F�� ^�UHDG�D�FKDU�`
����F� [OWDE>RUG�F�@� ^�WUDQVODWH�LW�`
����EZULWH�RXWSRUW�F�� ^�RXWSXW�LW�`
XQWLO�IDOVH�

DecZ_X�ecR_d]ReZ`_
DXYc�SQ^�RU�T_^U�Yc�]Q^i�TYVVUbU^d�gQic��TU`U^TY^W�_^�gXUdXUb�dXU�Y^`ed�TQdQ�SQ^�RU�bUQT�_^U�²\Y^U³�Qd�Q�dY]U�Y^d_�Q
ReVVUb��gXUdXUb�]_bU�dXQ^�_^U�cdbY^W�]ecd�RU�cUQbSXUT�V_b��Q^T�_^�dXU�gQi�Y^�gXYSX�dXU�cdbY^Wc�QbU�cd_bUT�

DXU�V_\\_gY^W�S_]`\UdU�`b_WbQ]��ce``\YUT�gYdX�dXU�@@3��bUQTc�dXU�Y^`ed�TQdQ�cdbUQ]�Q^T�bU`\QSUc�UfUbi�_SSebU^SU�_V
cdbY^W�VHDUFKVWU�gYdX�cdbY^W�VXEVWLVWU��9d�T_Uc�dXYc�²_^�dXU�V\i³��Y�U��Yd�T_Uc�^_d�ReVVUb�dXU�Y^`ed�TQdQ��

2_dX�cdbY^Wc�QbU�cd_bUT�Y^�SXQb�QbbQic�Q^T�R_dX�]ecd�RU�dUb]Y^QdUT�Ri�Q�^e\\��� ���DXYc�]UQ^c�dXQd�^UYdXUb�cdbY^W�]Qi
S_^dQY^�dXU�SXQbQSdUb�� �

DXU�`b_WbQ]�g_b[c�Ri�S_]`QbY^W�UQSX�Y^`ed�SXQb�gYdX�dXU� VYbcd�SXQb�_V� dXU�cUQbSX�cdbY^W+� YV� dXUbU�Yc�Q�]QdSX�dXU^�Yd
S_]`QbUc�ceRcUaeU^d�SXQbc��9V�dXUbU�Yc�Q�]Yc]QdSX�RUV_bU�dXU�U^T�_V�dXU�cUQbSX�cdbY^W�XQc�RUU^�bUQSXUT�dXU^�dXU�Y^`ed
SXQbc�]QdSXUT�c_�VQb�QbU�`QccUT�_^�gYdX_ed�SXQ^WU+�bUSebcY_^�Yc�ecUT�Qd�dXYc�`_Y^d�d_�U^cebU�dXQd�YV�dXU�cUQbSX�cdbY^W
]QdSXUc�`Qbd\i��Q^T�dXU�VYbcd�^_^�]QdSXY^W�SXQbQSdUb�Yc�dXU�cdQbd�_V�Q�^Ug�cUQbSX�cdbY^W��dXU�`b_WbQ]�YTU^dYVYUc�dXU�^Ug
cUQbSX�cdbY^W�S_bbUSd\i�

DXU� `b_WbQ]� Q\\_gc� dXU� ceRcdYdedU� cdbY^W� d_� RU� _V� jUb_� \U^WdX�� Y�U�� Ydc� � � dUb]Y^Qd_b� SXQbQSdUb� RUY^W� Y^� `_cYdY_^
VXEVWLVWU>�@��DXYc�]_TU�gY\\�bU]_fU�dXU�cUQbSX�cdbY^W�Q^T�bU`\QSU�Yd�gYdX�^_dXY^W��DXU�cUQbSX�cdbY^W�]ecd�RU�Qd
\UQcd�_^U�SXQbQSdUb�\_^W��`\ec�dXU�� �dUb]Y^Qd_b�

4_eRd\Ucc�i_e�gY\\�cUU�]_bU�²U\UWQ^d³�fUbcY_^c�_V� dXYc�`b_WbQ]�Y^�@QcSQ\�R__[c��Red� dXYc�_^U�g_b[c�Q^T�cX_e\T�RU
VQYb\i�UQci�d_�e^TUbcdQ^T�

SURJUDP�VWULQJ[O�

YDU�FK�FKDU�
����LQSRUW�RXWSRUW���WH[W�
����VHDUFKVWU���DUUD\�>�����@�RI�FKDU�
����VXEVWLVWU���DUUD\�>�����@�RI�FKDU�

SURFHGXUH�VHDUFK�F�FKDU��

^�3URFHGXUH�ZKLFK�DFFHSWV�D�FKDU�DQG��LI�LW�PDWFKHV�WKH�ILUVW�FKDU�RI�
��WKH�VHDUFK�VWULQJ��LW�JHWV�PRUH�FKDUV�	�VHHV�LI�WKH\�PDWFK��HWF�`

YDU�L�M���LQWHJHU�
����PDWFK���ERROHDQ�

EHJLQ

LI�F VHDUFKVWU>�@�WKHQ�EHJLQ ^�FKHFN��VW�FKDU�PDWFK�`

L� ��
PDWFK� IDOVH�

UHSHDW
^�ORRS�KHUH�ZKLOH�LQSXW�PDWFKHV�WKH�VHDUFK�VWULQJ�`
EUHDG�LQSRUW�F��
L� L���
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LI��F VHDUFKVWU>L@��DQG��VHDUFKVWU>L��@ ����WKHQ�PDWFK� WUXH�
XQWLO���F��!�VHDUFKVWU>L@���RU�PDWFK�

LI�PDWFK�WKHQ�EHJLQ
^�RXWSXW�WKH�VXEVWLWXWH�VWULQJ��XS�WR�D����`
M� ��
ZKLOH�VXEVWLVWU>M@��!����GR�EHJLQ

EZULWH�RXWSRUW�VXEVWLVWU>M@��
M� M���

HQG�
HQG
HOVH�EHJLQ

^�RXWSXW�WKH�PDWFKHG�SDUW�RI�WKH�VHDUFK�VWULQJ�`
IRU�M� ��WR�L���GR

EZULWH�RXWSRUW�VHDUFKVWU>M@��
VHDUFK�F�� ��^�DQG�UHFXUVLYHO\�RXWSXW�WKH�QRQ�PDWFKLQJ�FKDU�`

HQG�

HQG
HOVH�EHJLQ

EZULWH�RXWSRUW�F��

HQG�

HQG���^�VHDUFK�`

^�7KH�PDLQ�SURJUDP�`

EHJLQ

LQLW�VHDUFKVWU�
+HOOR
����� ^�LQLWLDOLVH�VHDUFK�VWULQJ�`
LQLW�VXEVWLVWU�
+RZ�DUH�\RX
����� ^�LQLWLDOLVH�VXEVWLWXWH�VWULQJ�`
LQSRUW� SRUW��
RXWSRUW� SRUW��

UHSHDW
EUHDG�LQSRUW�FK��
VHDUFK�FK��

XQWLO�IDOVH�

HQG�

+ 5fUbi� cdbY^W� cUQbSX�bU`\QSU� Q\W_bYdX]� ceVVUbc� Vb_]� _^U� `b_R\U]*� YV� dXU� Y^`ed� TQdQ� cdbUQ]� U^Tc�� Q^T� Ydc� \Qcd� VUg
SXQbQSdUbc�Zecd�XQ``U^UT�d_�RU�dXU�cdQbd�_V�Q�cdbY^W�gXYSX�Yc�d_�RU�bU`\QSUT��dXU�cicdU]�gY\\�XQ^W�e^dY\�dXU�bUcd�_V�dXU
cdbY^W�XQc�QbbYfUT��DXU�_^\i�c_\edY_^�Yc�Q�dY]U_ed�

AVcW`c^R_TV�YZ_ed
DXU�V_\\_gY^W�WU^UbQ\�ceWWUcdY_^c�Q``\i�d_�@@3�@1C31<�`b_WbQ]c��Q^T�QbU�^_d�Y^�Q^i�`QbdYSe\Qb�_bTUb�_V�Y]`_bdQ^SU*

EcU� W\_RQ\� fQbYQR\Uc� Y^cdUQT� _V� \_SQ\� fQbYQR\Uc��7\_RQ\� fQbYQR\Uc� QbU� VQcdUb� d_� QSSUcc� Q^T� `b_TeSU� Q�]_bU� S_]`QSd
`b_WbQ]�

EcU�Y^\Y^U�S_TU�bQdXUb�dXQ^�Ve^SdY_^�_b�`b_SUTebU�SQ\\c�

1f_YT�e^^USUccQbi�S_`iY^W�_V�TQdQ�Vb_]�_^U�ReVVUb�d_�Q^_dXUb�

@Qcc�Q\\�\QbWU�fQbYQR\Uc��U�W��QbbQic��Ri�QTTbUcc��Y�U��]Q[U�dXU]�Q�F1B��bQdXUb�dXQ^�Ri�fQ\eU�

6_b�VQcd�9�?��ecU�2B514�Q^T�2GB9D5��DXUi�QbU�VQcdUb�dXQ^�B514�Q^T�GB9D5��GXU^�_ed`eddY^W�Q^�QbbQi��ecU�dXU�V_b]

EZULWH�SRUW�DUUD\QDPH�� ^�WR�RXWSXW�WKH�ZKROH�DUUD\�`
EZULWH�SRUW�DUUD\QDPH�Q�� ^�WR�RXWSXW�WKH�ILUVW�Q�E\WHV�RQO\�`

DXU�QR_fU�S_^cdbeSdc�QbU�]eSX�VQcdUb�dXQ^�bUQTY^W�_b�gbYdY^W�cY^W\U�SXQbQSdUbc�Vb_]�gYdXY^�Q�\__`�
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Ac`XcR^�e``�]RcXV
9^�dXU�e^\Y[U\i�SQcU�_V�ci]R_\�dQR\U�_fUbV\_g��dXU�c_\edY_^�Yc�d_�ecU�cX_bdUb�ci]R_\�^Q]Uc��_b�ecU�VUgUb�ci]R_\c�

9^�dXU�UaeQ\\i�e^\Y[U\i�SQcU�dXQd�i_eb�`b_WbQ]�Yc�d__�\QbWU�d_�RU�cd_bUT�Y^�dXU�@@3µc�VY\Y^W�cicdU]��Q�=C�4?C�`b_WbQ]
SQ\\UT�;@13;�5H5�Yc�QfQY\QR\U�gXYSX�`b_SUccUc�dXU�@QcSQ\�c_ebSU�VY\U�Q^T�S_^cYTUbQR\i�bUTeSUc�Ydc�cYjU��9d�T_Uc�dXYc
Ri�bU]_fY^W�S_]]U^dc��R\Q^[�\Y^Uc��bU`\QSY^W� \_^W�fQbYQR\U�^Q]Uc�gYdX�cY^W\U��Q^T�T_eR\U�\UddUb�^Q]Uc��Q^T�_dXUb
dUSX^YaeUc��DXU�bUce\d�Yc�cdY\\�Q�@QcSQ\�c_ebSU�VY\U��Q\RUYd�^_d�Q�fUbi�bUQTQR\U�_^U��gXYSX�SQ^�RU�S_]`Y\UT�Q^T�be^�_^
dXU�@@3�Zecd� \Y[U�Q^i�_dXUb�� 9d�SQ^^_d��X_gUfUb��RU�UTYdUT�gYdX�dXU�@@3�UTYd_b��;@13;�5H5�Yc�T_Se]U^dUT�Y^�dXU�VY\U
;@13;�4?3�Q^T�Yc�ce``\YUT�_^�dXU�TYc[UddU�
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5ReR�CVacVdV_eReZ`_�R_U�De`cRXV

5ReR�CVacVdV_eReZ`_
DXU�V_\\_gY^W�TYcSeccY_^�TUdQY\c�X_g�TQdQ�Yc�bU`bUcU^dUT�Y^dUb^Q\\i�Ri�@@3�@1C31<�

+ BUQT�dXYc�SXQ`dUb�_^\i�YV�i_e�QbU�bUQTY^W�_b�gbYdY^W�@@3�@1C31<�fQbYQR\Uc��_dXUb�dXQ^�SXQbQSdUbc��gYdX�dXU�2B514�_b
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Q^T�dXUbUV_bU�T_Uc�^_d�[^_g�dXU�@@3µc�@_bd�!�RQeT�bQdU�� 9^�dXYc�cYdeQdY_^�]Q^i�]_TU]c�gY\\�cUd�dXUYb�4D5�`_bd�d_�Q
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NWHUP��U��QL
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)&  �RQeT��Y�U��Yd�Yc�F#"RYc��_b�XYWXUb��]_TU]��DXU�S_]]Q^Tc

VHWVHU�FRP��������Q����
NWHUP��U��QL
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DXU�S_]]Q^Tc

VHWVHU�FRP�������Q����
NWHUP��U��QL

gY\\�UcdQR\YcX�Q�@3�]_TU]�S_^^USdY_^�Qd�U�W��"$  �RQeT�
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dXU]�
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4R__`e�V_eVc�eYV�6iVTfeZgV
" 9V�dXU�5H5�<54�Yc�_`e�V\QcXY^W�dXU^�dXU�@@3�Yc�S_^VYWebUT�d_�UhUSedU��²Qed_UhUS³��Q�`b_WbQ]�Qd�`_gUb�e`��D_

V_bSU� U^dbi� Y^d_� dXU� 5hUSedYfU� ]_TU�� `bUcc� CG!�CG"�CG#� e^dY\� dXU� BCD� <54� S_]Uc� _^�� dXU^� bU\UQcU
CG"�CG#��_^\i���X_\TY^W�T_g^�CG!�e^dY\�dXU�5H5�<54�cdQbdc�V\QcXY^W�

# 9V� dXU�5H5�<54� Yc� V\QcXY^W� dXU^� dXU�@@3�Yc�Q\bUQTi� Y^� dXU�5hUSedYfU�� Q^T� Yd�]_cd� \Y[U\i� Yc�Q�S_]]e^YSQdY_^c
`b_R\U]�Y^�dXU�S_^^USdY_^�d_�dXU�dUb]Y^Q\��Dbi�dXU�V_\\_gY^W*

• BUcUd�dXU�@@3��Ri�X_\TY^W�CG"�CG#�d_WUdXUb�e^dY\�dXU�BCD�<54�S_]Uc�_^��gQYd�V_b�5H5�d_�cdQbd�V\QcXY^W
QWQY^��Q^T�dbi�QWQY^�

• 9V�ecY^W�Q�^_^�;D5B=�dUb]Y^Q\��`bUcc�5C3�_^�dXU�dUb]Y^Q\�cUfUbQ\�dY]Uc�

• 9V�ecY^W�Q�^_^�;D5B=�dUb]Y^Q\��SXUS[�Yd�Yc�S_^VYWebUT�V_b�I@? I@77�`_]j��^_d�XQbTgQbU�XQ^TcXQ[U��Q^T
Yc�cUd�d_�)&  �>�(�!�

• 9V�ecY^W�;D5B=��`bUcc�5C3�cUfUbQ\�dY]Uc�

• 9V�ecY^W�;D5B=��UhYd�Yd��gYdX�1<D�H��Q^T�bU�U^dUb�

• 9V�ecY^W�;D5B=��dbi�Q�TYVVUbU^d�cUbYQ\�`_bd�_^�dXU�@3��U�W��3?="��

• C_]U_^U� ]Qi� XQfU� SXQ^WUT� dXU� 5hUSedYfU� ]_TU� RQeT� bQdU� Vb_]� Ydc� )&  � RQeT� TUVQe\d�� 9d� SQ^� RU
!"  �#($  ��9V�ecY^W�Q�^_^�;D5B=�dUb]Y^Q\��dbi�cUddY^W�Yd�d_�_dXUb�\Y[U\i�RQeT�bQdUc��9V�ecY^W�;D5B=��dbi
cUddY^W�dXU�@3�d_�TYVVUbU^d�RQeT�bQdUc��gYdX�U�W��D6ED6C�4@>"+$)%!!�?�)�"��Q^T�dXU^�be^^Y^W�;D5B=
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Vb_]� dXU� 5hUSedYfU� Q^T�� YV� @1C31<�� gYdX� be^dY]U� Ubb_bc�^_d� TYcQR\UT�� 9V� dXYc� T_Uc� ^_d� bUfUQ\� Yd�� SXUS[� i_eb
`b_WbQ]�V_b�`\QSUc�gXUbU�Q^i�_V�dXU�V_\\_gY^W�]YWXd�_SSeb*

• 4YfYcY_^�Ri�jUb_

• ?fUbV\_g�TebY^W�QbYdX]UdYS�_`UbQdY_^c��>_dU�dXQd�Zecd�cY]`\i�QTTY^W�!�d_�Q^�Y^dUWUb�gY\\�SQecU�Q^�_fUbV\_g
QVdUb�Qd�]_cd�&%%#%�QTTYdY_^c�

• 5hSUccYfU�]U]_bi�Q\\_SQdY_^��gYdX�dXU�>5G�Ve^SdY_^��UdS�

• 5hSUccYfU�bUSebcY_^

# DXU�`b_WbQ]�XQc�SbQcXUT��DXYc�Yc�XQbT�d_�QSXYUfU�Y^�21C93�_b�@1C31<��_dXUb� dXQ^�Ri�Q�cdQS[�_fUbV\_g��U�W�
UhSUccYfU� ceRb_edY^U� ^UcdY^W�� _b� Ri� Q\\_SQdY^W� d__�]eSX�]U]_bi� gYdX� >5G�� CeSX� ²_ed� _V� ]U]_bi³� Ubb_bc
SQ^^_d�RU�TYcQR\UT�Q^T�gY\\�Q\gQic�RU�VQdQ\�

9^�@1C31<��be^dY]U�Ubb_bc�SQ^�RU�ce``bUccUT�gYdX�dXU�2��Q^T�5��S_]`Y\Ub�_`dY_^c+�X_gUfUb��dXYc�Yc�^_d�Q�ceRcdYdedU
V_b�Q�SQbUVe\\i�gbYddU^�`b_WbQ]��9^�21C93��be^dY]U�Ubb_bc�QbU�ce``bUccUT�gXU^�be^^Y^W�Y^�dXU�Qed_UhUS�]_TU��Red�ceSX
Q^�Ubb_b�SQecUc�dXU�`b_WbQ]�d_�dUb]Y^QdU�Q^T�bUcdQbd�Vb_]�dXU�VYbcd�\Y^U�

2�ac`XcR^�eVc^Z_ReVd�hYZ]V�cVRUZ_X�UReR
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3�_`dY_^��ce``_bd�V_b�di`U�2Y^Qbi�XQc�RUU^�QTTUT��I_e�cY]`\i�S_]`Y\U�i_eb��S� VY\U�c��Y^d_�Q�cY^W\U��RY^� VY\U�gXYSX�Yc
dbQ^cVUbbUT�d_�dXU�@@3�ecY^W�dXU�VY\U�dbQ^cVUb�Ve^SdY_^c�_V�dXU�ce``\YUT�;D5B=�5H5�dUb]Y^Q\�U]e\Qd_b��?^SU�dXYc��RY^
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! 1^�U^\QbWUT�@@3�B?=�gXYSX�S_^dQY^c�dXU�3�be^dY]U�\YRbQbi�b_edY^Uc��2USQecU�Q\]_cd�dXU�U^dYbU�be^dY]U�\YRbQbi
Yc� Y^�B?=��Qc� Yc�Q\c_� dXU�SQcU�gYdX�@@3�@QcSQ\��� dXU�U^dYbU�# �$&$�RidU�B1=�QbUQ�Yc�QfQY\QR\U� V_b�S_]`Y\UT
S_TU��DXYc�U^QR\Uc� dXU�WU^UbQdY_^�_V� \QbWU�`b_WbQ]c��2USQecU�3�`b_WbQ]c�QbU�Sb_cc�S_]`Y\UT�_^�Q�@3�Q^T
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" 1�8Y�DUSX�J!( �&$!( �3�Sb_cc�S_]`Y\Ub��fUbcY_^�'�#!�_b�XYWXUb��DXYc�S_]`Y\Ub� Yc�QfQY\QR\U� Y^�=C�4?C�Q^T
_dXUb� fUbcY_^c�� 9d� Yc� `bYSUT� cU`QbQdU\i� Vb_]� dXU� @@3�� Q^T� ]ecd� RU� _bTUbUT� cU`QbQdU\i�� DXYc� S_]`Y\Ub� Yc� Q
cdQ^TQbT�_VV�dXU�cXU\V�e^]_TYVYUT�8Y�DUSX�`b_TeSd�

# 1�TYc[UddU�S_^dQY^Y^W�Q�@@3�c`USYVYS� be^dY]U� \YRbQbi�ci]R_\� dQR\U�� Y^� �?2:�V_b]Qd��I_eb�3�`b_WbQ]�Yc�\Y^[UT
gYdX� dXYc�ci]R_\� dQR\U�Q^T� dXYc�U^cebUc�dXQd� Yd�SQ\\c� dXU�fQbY_ec��B?=�RQcUT�� \YRbQbi�Ve^SdY_^c�Qd� dXU�S_bbUSd
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�RY^�VY\U��

I_e�gY\\�Q\c_�^UUT�Q�²]Q[U³�edY\Ydi�d_�be^�dXU�ce``\YUT�]Q[UVY\U��FYbdeQ\\i�Q^i�ceSX�edY\Ydi��Y^S\eTY^W�dX_cU�ce``\YUT�gYdX
2_b\Q^T�_b�=YSb_c_Vd�\Q^WeQWUc�SQ^�RU�ecUT��DXU�cdQ^TQbT�`b_dUSdUT�]_TU�]Q[U�Yc�`bUVUbbUT�RUSQecU�Yd�\UQfUc�]_bU
]U]_bi�V_b�dXU�S_]`Y\Ub�

3ebbU^d�fUbcY_^c�_V�dXU�8Y�DUSX�S_]`Y\Ub�QbU�#(&�_^\i�`b_dUSdUT�]_TU�fUbcY_^c��DXUcU�g_b[�Y^�dXU�cQ]U�gQi�Qc�dXU
_\T�²bUQ\�]_TU³�fUbcY_^�

>_d�Q\\�VUQdebUc�_V�dXU�8Y�DUSX�S_]`Y\Ub�QbU�ce``_bdUT�gYdX�dXU�@@3*
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d_�deb^�d_�dXU�@@3�@QcSQ\�cUSdY_^�Q^T�SXUS[�dXU�TUcSbY`dY_^�_V�dXU�S_bbUc`_^TY^W�@@3�@QcSQ\�Ve^SdY_^��YV�`bUcU^d��V_b
Q�]_bU�TUdQY\UT�TUcSbY`dY_^�

>_dU� dXQd�8Y�DUSX�3�ce``_bdc� S_]]U^dc�gYdX� dXU� ²3��³� ��� cUaeU^SU�� Qc�gU\\� Qc� dXU�]_bU� S_]]_^\i�ecUT� ��� ���� ��
cUaeU^SU�

6_b�ecQWU�UhQ]`\Uc�_V�Q\\�@@3�c`USYVYS�Ve^SdY_^c��cUU�dXU�ce``\YUT�eVde�T�`b_WbQ]�

: @�CVRU HcZeV�7f_TeZ`_d
DXU�9�?�XQc�RUU^�Y]`\U]U^dUT�cY]Y\Qb\i�d_�@@3�@QcSQ\*�dXU�V_eb�@@3�`_bdc�S_bbUc`_^T�d_�V_eb�cdbUQ]c�SQ\\UT�SRUW��
SRUW���SRUW���SRUW���DXUcU�cdbUQ]c�QbU�ce``\YUT�Qc�dXU�VYbcd�`QbQ]UdUb�d_�UQSX�_V�dXU�fQbY_ec�3�9�?�Ve^SdY_^c
`b_fYTUT��6_b�S_^fU^YU^SU�� dXU�ce``\YUT�``S\YR�X�VY\U��TUVY^Uc�dXU�ci]R_\c�SRUW���SRUW���SRUW���SRUW��Qc
��������

DXUcU�cdbUQ]c�QbU�_`e�]Z\V�UZd\�WZ]Vd��DXUi�QbU�Y^�VQSd�]eSX�cY]`\Ub�d_�e^TUbcdQ^T�Q^T�ecU*
l CY^SU�TQdQ� V\_gY^W� dXb_eWX� dXU�@@3� Yc� ²S_^dY^e_ec³��j`f�hZ]]�_VgVc�XVe�6@7� bUdeb^UT�Ri�Q^i� 9�?

Ve^SdY_^���DXYc�Yc�gXi�]_cd�_V�dXU�@@3�c`USYVYS�SXQbQSdUb�RQcUT�Ve^SdY_^c�ecU�di`U�FKDU���^_d�LQW��d_
bU`bUcU^d� SXQbQSdUb� TQdQ� °� dXYc� Q\c_� `b_TeSUc�]_bU� UVVYSYU^d� S_TU��� DXU� cdQ^TQbT� 3� ²VY\U³� RUXQfY_eb
�bUQTY^W�gXQd�dXUbU�Yc�d_�RU�bUQT�Q^T�dXU^�WUddY^W�5?6��Yc�WU^UbQ\\i�^_d�ecUVe\�Y^�Q�TQdQS_]]c�`b_TeSd
RUSQecU�i_e�g_e\T�RU�WUddY^W�5?6�fUbi�VbUaeU^d\i�°�gXU^UfUb�i_e�XQfU�U]`dYUT�dXU�Y^`ed�aeUeU�

l 2]]� : @� Zd�SZ_Rcj+� dXUbU� Yc� ^_�ReY\d�Y^� S_^fUbcY_^�_V� <6c� d_�3B<6c�� ^_� dbQ``Y^W�_V�3Bc�� ^_�XYTTU^
ReVVUbY^W�_V�Y^`ed�e^dY\�Q�3B�QbbYfUc��^_�dbQ``Y^W�_V�S_^db_\�3�� h #��°�Q^igXUbU��@ebU�Q^T�cY]`\U��

l 2]]�Z_afe�Wf_TeZ`_d�hRZe��Y�U��XQ^W���e^dY\�dXU�Q``b_`bYQdU�^e]RUb�_V�SXQbc�XQc�RUU^�bUQT�Vb_]�dXU
@@3� Y^`ed� aeUeU�� 9V� dXYc� Yc�^_d� TUcYbUT�� ecU� Q^� Y^`ed�aeUeU� dUcd� \Y[U�LSTFRXQW� d_� SXUS[� dXU�aeUeU
RUV_bU�bUQTY^W��DXU�@@3�XQc�Q�"%%�RidU�Y^`ed��BH��aeUeU�V_b�UQSX�`_bd�

l 2]]�`feafe�Wf_TeZ`_d�hRZe��Y�U��XQ^W���e^dY\�dXU�Q``b_`bYQdU�^e]RUb�_V�SXQbc�XQc�RUU^�gbYddU^�d_�dXU
@@3�_ed`ed�aeUeU��9V�dXYc�Yc�^_d�TUcYbUT��ecU�Q^�_ed`ed�aeUeU�dUcd�\Y[U�RSTVSDFH�d_�SXUS[�dXU�aeUeU
RUV_bU�gbYdY^W��DXU�@@3�XQc�Q�& �RidU�_ed`ed��DH��aeUeU�V_b�UQSX�`_bd�

l DXUbU� QbU� ^_� VWGLQ�VWGRXW� Ve^SdY_^c� \Y[U� JHWFK�� JHWFKDU�� SXWFK�� SXWFKDU�� JHWF�
SXWF��UdS�UdS�°�gX_cU�`bUSYcU�_`UbQdY_^��U�W��dbQ``Y^W�_V� h #��TYVVUbc�Vb_]�S_]`Y\Ub�d_�S_]`Y\Ub�Y^�Q^i
SQcU�

l 9^�`_bdY^W�3�d_�dXU�@@3��dXU�U]`XQcYc�XQc�RUU^�_^�cY]`\YSYdi��gXY\U�`b_fYTY^W�UfUbidXY^W�dXQd�Yc�^UUTUT
d_�ReY\T�dXU�]_cd�S_]`\Uh�TQdQS_]]c�Q``\YSQdY_^c�

DXU�V_\\_gY^W�QbU�dXU�_^\i�cY^W\U�SXQbQSdUb�9�?�Ve^SdY_^c�`b_fYTUT*

FKDU�IJHWF�����LQW�SRUW����� ���bUdeb^c�Q�SXQb�Vb_]�c`USYVYUT�`_bd�
LQW��IJHWFQG���LQW�SRUW����� ���Qc�QR_fU��^_^�TUcdbeSdYfU��Y�U��T_Uc�Q^�e^WUdS�
LQW��ISXWF�����LQW�SRUW��FKDU�FKDU�������_ed`edc�Q�SXQb�d_�c`USYVYUT�`_bd

DXU�V_\\_gY^W�QbU�cY]`\YVYUT�SXQbQSdUb�_bYU^dUT�fUbcY_^c�_V�VgbYdU�Q^T�VbUQT*

LQW�IZULWHF���LQW�SRUW���FKDU��EXIQDPH��LQW�FKDUVWRZULWH���
LQW�IUHDGF����LQW�SRUW���FKDU��EXIQDPH��LQW�FKDUVWRUHDG���

!"�" 3�BUVUbU^SU



DXU�^e]RUb�_V�SXQbc�d_�gbYdU�bUQT�Yc�c`USYVYUT�Ri�dXU�dXYbT�`QbQ]UdUb��DXUcU�Ve^SdY_^c�QbU�`ebU�RY^Qbi�°�dXUi�T_�_`e
cd_`� Qd� Q� ^e\\� � h  ��� 6_b� cYdeQdY_^c� gXUbU� dXUi� SQ^� RU� ecUT�� dXUi� QbU� ]_bU� UVVYSYU^d� dXQd� ]Q[Y^W� bU`UQd� SQ\\c� d_
ISXWF�IJHWF�gYdXY^�Q�\__`�

DXU�V_\\_gY^W�QbU�dXU�_^\i�SULQWI�cdi\U�Ve^SdY_^c�`b_fYTUT*

LQW�ISULQWI����LQW�SRUW��FKDU��IPW��������
LQW�YISULQWI���LQW�SRUW��FKDU��IPW��YDBOLVW�DS���

DXU�QR_fU�TYVVUb�Vb_]�dXU�cdQ^TQbT�3�fUbcY_^c�_^\i�Y^�dXQd�dXU�VYbcd�`QbQ]UdUb�Yc�Q^�LQW�gXYSX�c`USYVYUc�dXU�@@3�`_bd
Y^�dXU�bQ^WU�!��$��1\\�1>C9�VUQdebUc�QbU�ce``_bdUT�Y^S\eTY^W�\_^Wc�Q^T�V\_Qdc��DXUbU�Yc�^_�SULQWI�Q\dX_eWX�i_e�S_e\T
TUVY^U�_^U�ecY^W�Q�]QSb_�Y^�dUb]c�_V�V`bY^dV�cdT_ed�������gXUbU�VWGRXW�Yc�TUVY^UT�Y^�``S\YR�X�Qc�SRUW��

DXU�V_\\_gY^W�QbU�YTU^dYSQ\�d_�1>C9�3�Q^T�QbU�dXUbUV_bU�\YcdUT�XUbU�V_b�S_]`\UdU^Ucc�_^\i*

LQW�VSULQWI����FKDU��EXIQDPH��FKDU��IPW��������
LQW�YVSULQWI���FKDU��EXIQDPH��FKDU��IPW��YDBOLVW�DS���

1\\�²`bY^dV³�di`U�Ve^SdY_^c�bUdeb^��!�YV�Q^�Y^fQ\YT�`_bd�Yc�c`USYVYUT��?dXUb�bUdeb^c�QbU�Qc�`Ub�1>C9�3�

DXU�V_\\_gY^W�QbU�dXU�_^\i�VFDQI�cdi\U�Ve^SdY_^c�`b_fYTUT��Q^T�QbU�YTU^dYSQ\�d_�1>C9�3*

LQW�VVFDQI����FKDU��EXIQDPH��FKDU��IPW��������
LQW�YVVFDQI���FKDU��EXIQDPH��FKDU��IPW��YDBOLVW�DS���

DXUbU�Yc�^_�IVFDQI��Y�U��^_�S_^fUbcY_^�_V�Y^S_]Y^W�TQdQ�²Qc�Yd�QbbYfUc³��RUSQecU�ceSX�Q�Ve^SdY_^�Yc�`bQSdYSQ\\i�ecU\Ucc
V_b�ReY\TY^W�Q�b_Recd�cicdU]��B_Recd�_`UbQdY_^�Y^f_\fUc�bUQTY^W�c_]U�TQdQ�Y^d_�Q�ReVVUb�Q^T�dXU^�cdU``Y^W�dXb_eWX�dXU
ReVVUb�Q^T�²Y^dU\\YWU^d\i³�YTU^dYViY^W�Ydc�S_^dU^d��9^�Q^i�SQcU��di`YSQ\�VFDQI�Y]`\U]U^dQdY_^c�bUQT�SXQbc�Y^d_�Q�ReVVUb
�gX_cU�UhYcdU^SU� Yc�XYTTU^�c_]UgXUbU� Y^� dXU� be^dY]U� \YRbQbi�Q^T�gX_cU�cYjU� Yc� VYhUT�Qd�U�W��"%&�RidUc���Q^T��e`_^
bUSUY`d�_V�Q�<6�� h 1��L^��`b_SUcc�dXU�ReVVUb��CeSX�]_TU�_V�_`UbQdY_^�g_e\T�RU�ecU\Ucc�V_b�TQdQ�gXYSX�T_Uc�^_d�XQfU
Q^�<6��_b�gXYSX�_fUbV\_gc�dXU�ReVVUb�

+ 1f_YT�ecY^W�dXU�^Q]U�SRUW�V_b�Q^idXY^W��DXYc�Yc�Q�bUcUbfUT�g_bT�Y^�8Y�DUSX�3��9d�Yc�Q�di`UTUV�V_b�Q�`_Y^dUb�d_�3@E�9�?
QTTbUccUc��DXU�8Y�DUSX�]Q^eQ\�S_^dQY^c�Ve\\�TUdQY\c��GXU^�`b_WbQ]]Y^W�dXU�@@3��i_e�^UfUb�^UUT�d_�QSSUcc�9�?�`_bdc
TYbUSd\i�e^\Ucc�i_e�QbU�T_Y^W�c`USYQ\�XQbTgQbU�c`USYVYS�c_VdgQbU�_b�QbU�QSSUccY^W�Q�Secd_]�9�?�SQbT�

: @�BfVfV�>R_RXV^V_e�7f_TeZ`_d
9^�Q�TUfYSU�\Y[U�dXU�@@3��TQdQ�V\_g�WU^UbQ\\i�^UfUb�U^Tc��Q\dX_eWX�Yd�]Qi�_V�S_ebcU�XQfU�WQ`c�Y^�Yd��Q^T�_^U�S_]]_^
²@3³�TYc[�VY\U�_bYU^dUT�`b_WbQ]]Y^W�cdi\U��gXUbU�Q�`b_WbQ]�dUb]Y^QdUc�gXU^�U�W��Q^�5?6�Yc�bUdeb^UT�gXU^�bUQTY^W�Q
VY\U��Yc�^_d�ceYdQR\U�V_b�dXU�@@3��9^cdUQT��i_eb�`b_WbQ]�gY\\�di`YSQ\\i�S_^dQY^�Q�\__`�gXUbU�Yd�dUcdc�V_b�TQdQ�Y^�dXU�Y^`ed
aeUeU��dUcdc�c`QSU�Y^�dXU�_ed`ed�aeUeU��YV�R_dX�QbU�?;�Yd�bUQTc�dXU�Y^`ed�TQdQ��`b_SUccUc�Yd�Q^T�_ed`edc�Yd��dXU^�bUdeb^c
d_�gQYd�V_b�]_bU�Y^`ed��DXU�V_\\_gY^W�Ve^SdY_^c�ce``_bd�dXYc�`b_WbQ]]Y^W�cdi\U�Q^T�Q\c_�Q\\_g�dXU�SbUQdY_^�_V�`b_WbQ]c
gXYSX�`b_SUcc�S_]]e^YSQdY_^c�_^�]e\dY`\U�`_bdc�S_^SebbU^d\i*

LQW�LSTFRXQW���LQW�SRUW�������bUdeb^c���_V�RidUc�Y^�Y^`ed�aeUeU�� ��"%%
LQW�LSTFOHDU���LQW�SRUW�������S\UQbc��TYcSQbTc��Y^`ed�aeUeU
LQW�RSTVSDFH���LQW�SRUW�������bUdeb^c�c`QSU�Y^�_ed`ed�aeUeU�� ��& 
LQW�RSTFRXQW���LQW�SRUW�������bUdeb^c���_V�RidUc�Y^�_ed`ed�aeUeU�� ��& 

6_b�Q�]_bU�TUdQY\UT�TUcSbY`dY_^��cUU�dXU�cY]Y\Qb\i�^Q]UT�Ve^SdY_^c�Y^�dXU�@@3�@QcSQ\�cUSdY_^�

: @�A`ce�4`_WZXfcReZ`_�7f_TeZ`_d
I_e�]Qi� ^UfUb� ^UUT� d_� ecU� dXUcU�� RUSQecU� dXU� U^dYbU� S_^VYWebQdY_^� _V� UQSX� @@3� `_bd� SQ^� RU� S_^VYWebUT� Vb_]� dXU
Cf_�EZ^V�DVcZR]�A`ce�4`_WZXfcReZ`_�]U^e��Q^T�dXYc�Yc�X_g�Yd�Yc�eceQ\\i�T_^U��DXUcU�Ve^SdY_^c�QbU�^UUTUT�_^\i�YV
i_eb�`b_WbQ]�^UUTc�d_�bUQT�Q^T�_b�]_TYVi�dXU�`_bd�cUddY^Wc�TebY^W�Ydc�_`UbQdY_^��_b�YV�i_e�^UUT�d_�_fUbbYTU�dXU�QR_fU
cUddY^Wc�

DXU�VYbcd�_V�dXU�V_\\_gY^W�dg_�Ve^SdY_^c�U^QR\Uc�i_eb�3�`b_WbQ]�d_�S_^VYWebU�Q�@@3�`_bd��Q^T�dXU�cUS_^T�Q\\_gc�dXU
`bUcU^d�S_^VYWebQdY_^�d_�RU�bUQT�RQS[*

LQW�VHWSRUWFIJ���VWUXFW�VSBW��DQ\QDPH�������S_^VYWebU�`_bd�Vb_]�VSBW
LQW�JHWSRUWFIJ���VWUXFW�VSBW��DQ\QDPH�������VY\\c�Y^�VSBW

2_dX�]Q[U�ecU�_V�dXU�cQ]U�cdbeSdebU�gXYSX�Yc�TUVY^UT�Y^�``S\YR�X�Qc�VSBW��>_dU�dXQd�gYdX�JHWSRUWFIJ�i_e�]ecd
VY\\�Y^�dXU�`_bd�^e]RUb+�JHWSRUWFIJ�dXU^�VY\\c�Y^�dXU�bUcd�

3�BUVUbU^SU !"�#



: @�A`ce�5ZcVTe�9R_UdYR\V�4`_ec`]
I_e�]Qi�^UfUb� ^UUT� d_�ecU� dXUcU�� RUSQecU� dXU�XQ^TcXQ[U�_`UbQdY_^�_V� UQSX�@@3�`_bd� SQ^�RU� S_^VYWebUT� Vb_]� dXU
5hUSedYfU�Cf_�EZ^V� DVcZR]� A`ce� 4`_WZXfcReZ`_�]U^e�� Q^T� dXYc� Yc� X_g� Yd� Yc� eceQ\\i� T_^U�� DXUcU� Ve^SdY_^c� QbU
^UUTUT�di`YSQ\\i�_^\i�YV�i_eb�`b_WbQ]�^UUTc�d_�_`UbQdU�dXU�fQbY_ec�cYW^Q\c�Qc�]_TU]�S_^db_\�\Y^Uc��Y^�gXYSX�SQcU�i_e
]Qi�^UUT�d_�TYbUSd\i�QSSUcc�4DB��349�Q^T�`_ccYR\i�34?��_b�YV�i_e�QbU�T_Y^W�BC$(%�S_]]e^YSQdY_^c��Y^�gXYSX�SQcU
i_e�gY\\�RU�S_^db_\\Y^W�dXU�BDC�cYW^Q\��

DXU� VYbcd� _V� dXU� V_\\_gY^W� dg_� Ve^SdY_^c� U^QR\Uc� i_eb� 3� `b_WbQ]� d_� TYbUSd\i� S_^db_\� dXU� dXbUU� ²XQ^TcXQ[U³� _ed`ed
cYW^Q\c��Q^T�dXU�cUS_^T�Q\\_gc�dXU�`bUcU^d�cdQdUc�_V�dXU�dXbUU�²XQ^TcXQ[U³�Y^`ed�cYW^Q\c�d_�RU�bUQT�RQS[��CY]Y\Qb\i�d_
cUd`_bdSVW�WUd`_bdSVW�QR_fU��dXUcU�_`UbQdY_^c�QbU�T_^U�fYQ�cdbeSdebUc�VSKBW�Q^T�JSKBW�gXYSX�QbU�TUVY^UT�Y^�``S\YR�X�

LQW�VHWSRUWKVN���VWUXFW�VSKBW��DQ\QDPH�������S_^VYWebU�XQ^TcXQ[Uc�Vb_]�c`XOd
LQW�JHWSRUWKVN���VWUXFW�JSKBW��DQ\QDPH�������VY\\c�Y^�W`XOd

+ 9V� UYdXUb� _V� BDC� _b� 4DB� XQc� RUU^� U^QR\UT� �gYdX� VHWSRUWFIJ�� _b� Y^� dXU� 5hUSedYfU� Cf_�EZ^V� DVcZR]� A`ce
4`_WZXfcReZ`_�]U^e��Yd�gY\\�RU�S_^db_\\UT�Qed_]QdYSQ\\i�Ri�dXU�@@3�Q^T�Q^i�QddU]`d�d_�S_^db_\�Yd�gYdX�VHWSRUWKVN
gY\\�RU�YW^_bUT��9V�i_e�gQ^d�d_�S_^db_\�BDC�_b�4DB�gYdX�VHWSRUWKVN��dXQd�_ed`ed�XQ^TcXQ[U�]ecd�RU�TYcQR\UT�gYdX
VHWSRUWFIJ�_b�Y^�dXU�5hUSedYfU�

³3cVR\´�DVbfV_TVd
@_bdc�#�$�QbU�SQ`QR\U�_V�TUdUSdY^W�Q^T�WU^UbQdY^W�Q^�BC"#"�²RbUQ[³�\UfU\��DXYc�Yc�Y^�UVVUSd�Q^�_fUb�\U^WdX�cdQbd�RYd��Q^T
SQ^�RU�ecUT�d_�Y^TYSQdU��d_�dXU�bUSUYfY^W�U^T��Q�S_^TYdY_^�gXYSX�S_e\T�^_d�RU�bU`bUcU^dUT�cY]`\i�Ri�cU^TY^W�Q�^_b]Q\
]UccQWU�

E^\Ucc�i_e�]ecd�ecU�RbUQ[�WU^UbQdY_^�V_b�Q�fUbi�W__T�bUQc_^��Qf_YT�Yd��9d�Yc�bQbU\i�^USUccQbi�Y^�Q�`b_`Ub\i�TUcYW^UT
cicdU]�Q^T�Yc�\QbWU\i�Q�XQ^W�_fUb�Vb_]�dXU�_bYWY^c�_V�BC"#"�RQS[�Y^�dXU�!)& c�

LQW�EUNFKN���LQW�SRUW��������bUdeb^�!�YV�RbUQ[�TUdUSdUT��Q^T�S\UQb�dXU�RbUQ[�TUdUSd�V\QW
LQW�EUNRXW���LQW�SRUW��XQVLJQHG�LQW�GXUDWLRQ��������cU^T�Q�RbUQ[��\U^WdX�Y^�]c

+ EUNRXW�ecUc�@@3�dY]Ub��'�Y^dUb^Q\\i�

+ DXU�@@3�dUcdc�dXU�`_bd�#�$�E1BDc�V_b�Q�RbUQ[�S_^TYdY_^�Vb_]�gYdXY^�Q�![8j�Y^dUbbe`d��Q^T�EUNFKN�]Qi�dXUbUV_bU�VQY\
d_�bU`_bd�Q^�Y^S_]Y^W�RbUQ[�\UfU\�YV�Yd�\Qcdc�,�!]c�

EZ^Z_X�7f_TeZ`_d
DXU�@@3�S_^dQY^c�UYWXd�dY]Ubc��^e]RUbUT� ��'��UQSX�_V�gXYSX�Yc�TUSbU]U^dUT�d_�jUb_��e^TUb�Y^dUbbe`d��Qd�![8j��5QSX
dY]Ub�SQ^�RU�\_QTUT�gYdX�Q�fQ\eU�e`�d_�&%%#%]c�

LQW�ORDGWLPHU ��LQW�WLPHUQXP��XQVLJQHG�LQW�WLPHUYDOXH���
XQVLJQHG�LQW�UHDGWLPHU���LQW�WLPHUQXP���

ORDGWLPHU�bUdeb^c�°!�YV�Q^�Y^fQ\YT�dY]Ub���Yc�c`USYVYUT�� �_dXUbgYcU�
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