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°�± �³²[´(µ_µ·¶·¸�¶¹´(º4µ¹�s¸�¸»µ·¶·�3¶¹�»´Q¼�� ± �½�7 "�Qº�¸�¶·��¶¹´(º¾�7´k¶¹´(ºE¿À�7�s�#���i "����Á� ��[¿ÀÂQ "�Q��¶¹�sº0��¿Ã�n "¶·ÄQ�sº¾�4µ·�Q¸��3�Å��Án "�4Á�µ¹�sº�²[�
¶·¸�²[´(º�¸�¶·���i ��s�YÆ�¶¹� ± �³�nÇEº��Q�3¶·²i�Qµ¹¿Ã¸7ÇO¸��7�s�3¸����4�� �´(�Q² ±5È|°�± ��¶·�3��´Q "���Qº�²[�'´Q¼*¸�ÇO¸7�7�s������¶·²��Qº��Qµ¹ÇE¸�¶·¸�¼N´Q @Á�ºE¿
�n�i "¸����Qº���¶·ºnÂY� ± �É��¶¹Ê��i ��sº4²[�s¸'¶·ºË� ± �É�$¶¹¼NÁ� "²i����¶¹´(º�¸B�Qº4�Ë�nÇEº��Q�3¶·²i¸'´Q¼�µ·¶·º��s�� "µ¹ÇÌ�4�Q�#���s�Ë�Qº���Á�º����Q�3���s�
¸7ÇE¸7�7�s�3¸�¶·¸��s�#� ± �Q¸�¶¹Íi�s� È�Î �#´E�n�sµ
Æ�¶¹� ± �7�sºY�n�iÂQ ��i�s¸�´Q¼�¼N ��i�s�n´(�Ï¶_¸�¸7��Á���¶·�s�Ð�Q¸��É²[´(º�²[ ��i�7�»�[ÑE�Q�#�$µ¹� È�Î
¼N´(Án 7¿Ã��¶·�3�sº�¸�¶¹´(º��Qµ$²[�sºa�7�i ��3�Qº�¶¹¼N´(µ·���ÀÒ2ÓÔ§*¶_¸2�Qº��Qµ¹ÇOÍi�s�
£n�Qº��³ÕnÑE�s�³��´(¶_ºa��¸�´Q¼Ö¶·��¸2�nÇOº4�Q�3¶·²i¸��� ��@¶·�n�sº0��¶¹Õ��s�
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ÝnÞ*ßlà'áIâaã�äOå"æ�ç"è�é�êQë ì�éQë í�îaï�é�êQë ì�éQëñð8ò�ïQóIéQë ôIéQë õvî

ö



÷�ø ÷iùÌú�û-ü#ý½þÅÿ�ú'÷Iü3ù

��COJ�DNLGJ�F�ROWqD����EF�J�FIWKR��[F�T��	��W�
���DNF�J�
IFÐLGJ���C��3LGJ���CEXYC��EF�J�FIC���H���D�R0HKXÌROH»LGH��	��F½XÌROLGJ¾WKFIROHKCEJ��ÀCEW
IWqCEHKH����
F�DNT���FIR��ÔDGCEHKHqFIH��ÀWqCEX�����HKLGCEJST�F�P$L�
IF�HI>�� �!��H�H��"��T#� C��$�	��F�WKF%����D�R��KCEW�� XYF%
&�
R0J�LNHqXÌHÌC���	��W"
���DGFIJ'�(�[WKROJ�H"��CEW)�BLNH@LNX*��CEW��[ROJ'�+�ÀCEW@LNX*��WqC(POFIXYFIJ'�BC��,�	��F3XÌR��EJ�F-�[L�
$
ICEJ#��J�FIXYFIJ'�'C��.��D�ROHqXÅR0HI>/��³LGH0
�FIDNLGF�POFIT1�"�
R��½J�COJ�DNLGJ�F�ROWqD��2�EF�J�FIWKR��[F�T43 576 ��CEDNCOLNT
ROD98�:ICEJ�ROD<;$=
C?>BH@8BADCFE H&;�ROWKFÔXÌRG�H CEW0
IROJ�T�LGT
R��KFIHI�ÀCEW-WKFIT#��
ILGJ�����J'>|R0J!�KFIT�W[ROT�LNRODJ�[W[R0J�H"��CEW��%KL�"��FM� R�
M�N
'� H"��FIROWKLGJ�� R��
ROW)�½FIT�T�LNF�H
ROHqHKCO
IL�RG�[FITP>BL��"�Q�	��FR��J�T�FIWqD��4LNJ��@�	��W�
���DGFIJ�
�FO>�/��0�
R0HS
�FIF�J WKFM
IC��EJ�LT:IF�TU
�C��	� JO��XÌF�WKLT
IRODNDV�XW�R0J�T
F-YZ��FIWqLNXYFIJ'�iRODGD��O[\�"�
R��]ADCFE H^��DNR?�-R�
IF�J'�[W[R0D
WKCEDGF�LNJ0�"��F ��WqCZ
�FIHKH2C��ÖDGC?>+�_�[C$��L����Z��
ICEJ#��J�FIXYFIJ'�^�KW[ROJZ�
HKLV�[LGCEJ�H�LGJ`�	��F½F�T��EFÐWKFM�ELNCOJDa�ROH�>�FIDGD2ROH#LGJ��	��F0�ÀCEWqXÅRG�[LNCOJ�C���LNJ'�KFIWKJ�ROD\�[WKROJ�H��ÖCEW)�$

ROWqWKLGFIWKH�>0b4LNJ�
�F
DNLGJ�F�R0W0
ICEDGDNLGHKLNCOJ�DNF�HKHI��WKCO
IFIHqHKF�H�8dc�ROJ�T
R���T
ROX*��LNJ#�!;ÉT�CcJ�C��YT
ROX*�eADCFE H½LNJf�[CEWqCELNT�RODF�EF�CEXYFM�[W)��ahg
LNCOJOi4LNCOJj
ICEDGDNLNHqLNCEJ�RODÖT�LNHKHqLT�
RG�[LNCOJ#k'HKFIF�XÌH(�[C*
�F-ROJËLNX*��CEW��[ROJ'�@XÌFM
&�
ROJ�LGHKX WqF%����DNR��[LGJ��0�	��FÉDGF�PEF�D�C��ADCFE H%a2HqC LNH-COJ�FÔC�� �"��Fl�ÃR�
-�[CEWqH³LNX*�ÖCOHKLNJ#�ªDGLNXYL��iRG�[LNCOJ�H#CEJf
ICOJ#�
J�F�XÌF�J!�0��WKC���FIW)�[LGFIHI>�/7JU�"��Fj��C��
ICOWKFYC��+�[COM0R0XÅROM`��D�ROHqXÅR0H%am�	��C��#���Da\
�CEDNDGLNHqLNCEJ
R0D�T�LGHKHKL��
R��KLNCEJ LNH#POFIW�� HKXÌRODGDBa�W[R0LNHKLGJ����	��FYLNHqH"��FÌC���	��Fn��WqC���FIWo�[WqF�R��KXÌF�J!��C��.FIHqHKFIJ'�KL�RODGD��p
�CEDNDGLNHKLGCEJ�DGFIHKH�J�CEJ�DGLNJ�FIROWLADC T#�4J
ROXYLT
IH�>Jq�ROJ'�ÌROH��ÖFM
M�[H�C��_ADC���'�4HKL�
IH9�
R�PEFr
ÖF�FIJËWKF%
�FIJ'�[DV�kWKF�P$LGFM>�FITs
!�jt�L�ROXYCEJ�T w�r�^O]_{vu
?»J9F-YO�KWKFIXYF,DNLNXYL��w�	�
RG� T�FIXYCEJ�H��KW[R��KFIHx�	��F,LNX*��CEW��[ROJ�
IF C��yADCFE H LNHx
ICODNDNLGHKLGCEJ�DNF�HKH�LGCEJZ��[F�XR��FIWKR��	��WKF-���EW[R0T�LNF�J!�)�7T�WqLGPOFIJx8�/z�9{S;R�#�!�4HqLT
IH�
�DNCEHqF`�[C DGLNJ�FIROWÅXÌROW"�OLNJ
RODGL��z�O>7c�ROW"�OF-�7H�
�RODGF`
�CEDNDGLV�

HKLGCEJ�DGFIHKHl���4WKCEM�LNJ�FM�[L�
%|kROJ�T����4WKC�=X��LNTX}�~ ��HqLNX0��DNR��[LGCEJ�HYC��r/z�9{9H)�$H)�[F�XÌHkH"��C�>��	��R����[WKROJ�H��ÖCEW)��LNH
P4LNW)�	�
RODGD�� H�������WqFIHKHqFIT LNJ R¾WqF%�ELGXÌF H ��H��½R�
ÖCQPOFl�	��FR�	��WqFIH"��CEDNTU�ÀCEW-XÅROW��ELNJ�ROD2H��[R�
�LNDGL��z�O>�� �
R��½LGH%a�	��FIWKFYLNH3R0J F-�.FM
M�[L_PEFYJ�CEJ�DGLNJ�FIROW$����H���L��<��C��L�	��FR
�WKL��KLT
IROD\�[F�XR��FIWKR��	��WKFN�EW[R0T�LNF�J!�$�ÀCOW��"��FÐCEJ�HqFM�ÉC��
ICODNDNLGHKLGCEJ�DNF�HKH9/z�9{��"��W"
���DNFIJ#
IFO>S� ��LNH#LGH��	��F½HKC���
�RODGDNFITP�3fvb½fvrÀ`É`id4f �srz>r/7J��	��LGH��
R���FIWMaD>�Fp
�CEJ�HqLNT�F�W�	��F@
IRODT
M��D�RG�[LNCOJ C��9�	��F@t�LGXÌLV�[H�H"��LV�<�p>BL��	�U�"��FËROLNT C��»H)�$H)�[F�XÅR��KLT
j
�LV����W"
IR��[LGCEJU�	��FICEW)��aL��HKLGJ��cR
HKLGXR��DNF�
��Z��J�CEJ'�[WKL_P4L�RODÖXÌC4T�FIDz>/��J�
ROHJ
�FIF�JÅWKFIRODNL�:IF�TN�"�
R��]ADCFE HJ��D�R��³ROJÌLGXR��CEW)�iROJ'��WqCEDNF@LGJp�	��F �ÀCEWqXÅR��KLNCEJ-C����"��F9t�LNXYL��[H8H"��LV�<��>/7J`��ROW��KLT
%��D�ROWMa
='C��EFIWqH½w�r|^O]_{v�»R0W"����F�Ts�"�
R��'LNJ��	��LGHBWKF%�OLNXYF��	��Fr��D�R0HKXÌRN
IROJ@�EFIJ�F�W[R��KFS��J�T
ROX*�ÖF�T:ICOJ
ROD�=
C?>BHF�	�
RG�@ROWqF�H"�#�*
�LNFIJ'�KD��N>�FIROMR�KC³WKF�XÅR0LNJYH��iR�
�DNF9�EFM�@ROWKF�H"�#�*
ILGFIJ'�[DV�ÅH)�[WqCEJ��I�KC³H"���#��WKF�HKH�	��FËDGLNJ�FIROW½T�WqL��<���B>|R�POF18�t(�w;³XYC$T�FO>w8B{#FIJ�F�W[RODGD�� LNJf�	��LGHYROW��KLT
IDGFl>�FªH��
RODND@WqFM�ÀF�W*�OFIJ�F�WKLT
IRODNDV�1�KCt �xE H½WKR��	��F�WI�	��ROJf�	��FÔXYCEWqFÔH"��F%
�L��X
j/z�9{ XÌC4T�FIH�>�;x� ��Fj
�C���J�T
R0W�� C�� �	��F�t�LGXÌLV�[H�H"��LV�<�I>�ROH
ROHqHKFIW)�[F�TU�[C�
�FÅT�F-�[F�WKXYLNJ�F�TU
'�Q�"��Fl�EF�J�FIWKR��[LGCEJ C�� �[FIW)�[LNROW�� XYC$T�FIHS�"�
R��³ROWKFÌC�
�HKF�WqPOFITf�[Cs�EWKC?>�[C�J�CEJ�DNLGJ�F�R0W»ROX*��DGL��	��T�FIH»ROJ�T T
ROX*�`�"��F0:ICOJ
ROD.=�C�>BH�>S� ��LNH�H�
IFIJ�ROWKLGC�LNJnPECED_PEF�H��	��WqFIF0��WqCZ
�FIHqHKFIHM���WqLNXÌROW���LGJ�H��[R�
�LNDGL��z� C��$�	��F`t(�xE H%K»HKF%
�CEJ�T
R0W��x8ÃA#FIDGP4LGJOiZ��F�DNX*��CEDV�	:-��WKF�D�R��KFIT�;ÉLGJ�H��[R�
�LGDNL��z� C��$�	��F

�



ADCFE H@8ÃT�WqLGPOFIJ4
'�4t(�xE H&;�aL>(��LT
&�f�	��F�J78<�[C��[RODNDV�#;�H"�#����WKF�HKHN�	��F�t �xE H%K@ROJ�T4�KFIW)�[L�R0W�� LGJ�H��[R�
�LGDNL��z��a>(��L�
&�ªT�F�H��[R�
�LNDGLT:�FIH+�	��FIADC]E H�>b$LGJ�
IF3F�R�
&��C��,�	��F�HKFr��WKCO
IF�HKHqFIH��
R0H'LV�[H@C?>BJ�COJ�HKF-�n�"��WKF�H"��CEDGTDa
CEJ�F3XYLT���'�'R����[F�XR�#� �KCÌLGT�FIJ'�KL��<��	��F�R�
�CQPEF�H"
IF�J
ROWqLNCn>BLV�	�-R'HqF%�!��FIJ#
IF@C��#
�L�����W�
�R��KLNCEJ�H*CO
%
M��WKWqLNJ��'LNJr�	��F�H��4H)�[FIX ROH*HKCEXYFL�
ROW[R0XÌF-�[FIW
� 8��	��FP�KFIX*�ÖF�W[R��"��WKF2�EWKROT�LNF�J'�j�ÀCEWËROJw/z�9{ H)�4H��[F�X�;�LNH�LGJ�
IWqF�ROHqFITl>�� �
R���>�CEWKM�H�>�F�DND��ÀCEWj�	��F�[WKROJ�HqL��[LGCEJ��[CR�"��W"
#��DNF�J�
IFÉLNJ`
�CEDNDGLNHqLNCEJ
R0D���DNROHKXÌROH-W��)~�WzWBCEW(����DNDV��T�F�POFIDGC��ÖF�T�t ��i#ADC��"��W"
���DNFIJ#
IFO>�W [� CEJ�HqLNT�F�W%a'�ÀCEW2F�Y�R0XR��DGF�a��"��FBH"
IF�J
ROWqLNC��ÀCEW^�	��F �KW[ROJ�HqL��KLNCEJI�KCS
�CEDNDGLNHqLNCEJ
R0D4WqFIHqLNH��KLGPOF-���S�	��W�
���DGFIJ�
�FGW��	~�WzW
LNJ Rl�KW"��J#
�R��KFITcXÌC4T�FIDz>rC5COWn�	��R���
�ROHqF�a_>BL��"���	��FÐ='R��4DNFIL����¾J!��X0
�FIW#HqFIW"P$LGJ��ËROH��	��Fp
�L�����W�
�R��KLNCEJ�
ROWKROXYFM�[F�W%a�>�F >�C���DNT½LGT�FIJ'�[LV�<�S�"��FBR�
�CQPEF-��T�FIH�
IWqLT
�FITp�	��WqFIF@LGJ�H��[R�
�LNDGL��KLNFIH_>BLV�	�YR�HKFM�O��FIJ�
�F�C����"��WKF�F
�LV����W"
IR��[LGCEJ�H�CO
%
%��WKWKLGJ���R�� �-� Wd�m� ��  a �-� [ �)aOROJ�T �-� g��.� ��¡ >.� ��F]�
WqH��+8d��C��#�&;D
�LV����W"
IR��[LGCEJ$�
R��#�ÖF�J�H�R���	��F�DGLNJ�FIROWD�	��WqFIH���CEDNT�a���WqC$T#��
ILGJ���H)�[FIROT#�r
ICEJnPOF%
M�KLNCEJr>BL��"��C��#�*H"��F�ROW,=
C?>3>\� ��F�HKFM
ICEJ�TI
�L�����W�
�R��KLNCEJ
DNFIROT�H��KC�H��[FIROT#�£¢��[LNDV�[F�TZ�z
�FIDND�¤ZW���
�CEJnPEF%
-�[LGCEJDa*ROJ LNJ�T�LT
�RG�[LNCOJ�C��L�	��Fp��WKFIHqFIJ�
�FÌC���H���F�ROW�=�C�>3>I� ��F�	��LNWKTI
�L�����W�
�R��KLNCEJ�WKF�H"��DV�[H�LGJ�¢qCOH"
ILGDNDNR��[CEW)�$
ICOJ�POF%
-�[LNCOJDa¥¤ÉR»HqLT�EJ
RG�	��WqF�C��5H���F�ROW���=
C?> T�F�H��iR�
�LNDGLT:�RG�[LNCOJl>��C?>�F�POFIW%aOROJÉR��"�KFIX*�#�D�[C'R��#��D��n�	��F�H"
�FIJ
R0WKLNCBC��Z�[DNLGJ�FIT�R�
�CQPEFo�[C'R 
ICODNDNLGHKLGCEJ�DNF�HKHÖH��4H��KFIX FIJ#
IC���JO��[F�WKH#LGXÌXYFIT�LNR��[F���WqC�
�DGFIXYHI>�/7J2�
ROW��KLT
M��D�ROWMa¦
�C��"� HKF%
�CEJ�T
R0W�� ROJ�T��[FIW)�[LNROW��ªLNJ�H)�iR�
�LNDNLV�[LGFIH%aX>(��F-�	��F�W�	��FM��ROWKFr

ROHqFIT CEJªXÌC4T�F-��
IC��#��DNLGJ��ÌCOW�XYC$T#��D�R��KLNCEJ�ROD.F-�.FM
M�[HMalWKF�D��ËCEJ@�	��FÉJ�CEJ�DGLNJ�FIROWBLNJ'�[F�W[R�
-�[LNCOJt � §yt � ¨ ADCf8<�z>�Crt �xE H\
ÖFIR��^�[C��EFM�"��FIW�ROJ�T½T�WKL_PEF@R�ADCo;s>��'C?>�F�PEFIWMa$HqLNJ�
�F+�	��F+t(� =X��
-�	�
R���[LGCEJ³DGF�PEF�D�P0ROJ�LNH���FIH2LGJ0�	��F+t�LNXYL��[H��7H���L��<�*WKFM�ELNXYF�aOL���LGH2LNJ�
�CEWKWqF%
-�^�[C��[RODNMÉR�
�C��#��R�H)�[F�R0T#�'�7H��[R��[FBDGC$C��t � ¨ ADCQ¨ t � >BL��"�ÌJ�C0t �xE HL
��#��R�J�CEJ�:IF�WKCÉDNF�POFID�C��mADC]E H�>(8 � CEJ�HKLNT�FIWKLGJ���H"��
&��R�DNC4C��p>BL��"�
J�CEJ#:IFIWqC�P0ROD���FIH�C��#
ÖC��"�It �xE H�ROJ�TpADCFE H�LNH�WKF�DNF�P0ROJ'�m�[C9
�C��	�r�	��Fo�[WKROJ�HqL��[LGCEJ$�[C(>�FIROM$�	��W�
���DGFIJ�
�F�LGJ
ICODNDNLGHKLGCEJ
ROD$H��4H��KFIXYH@ROH]>�FIDGD.R0H]�	��F»H��[R��[LGH��KLT
�R0D��	��F�CEW��YC��_����DGD��½T�F�PEF�DNC���FIT�t(��i#ADC2�	��W�
���DGFIJ�
�FO>�W [ ;t#ROH)�	�EF�FIWÉw�r�^O]_{�}@HKF�FIX��KC½H"�����EFIH)�9�"�
R�� 
�FIW)�iROLGJ�WKFIHqCEJ
ROJ#
IFIHBF�J��
ROJ�
�F$�	��F�ADC WqFIH��ÖCEJ�HKF�aX
#�#�BF�POFIJ�	��FIJ@ADCFE H+
�R0J�J�C��F
ÖF�T�WKLGPOFIJ�LV�_�	��F�WKF#ROWqF�J�Cpt �xE H@R��@R0DNDh>8?»DGHKC�aZ��J�DNLGMOF9�	��F�
�CEDNDGLNHqLNCEJ
R0D�H"
�FIJ
ROWqLNC�a
J�C3T�LGH��[LGJ�
M� � � Wd� ROJ�T � � [ � ROWqF@C�
�HqFIWqPOFITÔLGJ0�	��F(
�CEDNDGLNHKLGCEJ�DGFIHKH8HKLGX0��D�RG�[LNCOJ�HI>m/7J�H)�[F�R0TDa�R0H�='C��OFIWKH�w�r�^O]_{
J�C��KFITDa,ADC]E H3ROWqF½F-YZ
ILV�[F�TQ
'� R�
���WKH���C��]t �xE HR© �	��WqC������cR�A#FID_P4LNJOiZ�'FIDGXR��COD��	:l8zA���;»LNJ�H)�iR�
�LGDNLV�z�
C��8W[ROT�L�RODÖH��[WqF�ROXYFIWqH�ªdaX>(��LT
&���	��F�JªT�LNF3R�>|R��kDGF�R�P4LNJ��ÐCEJ�DV�l�"��FSADCFE H@LGJkH��[FIROT#�kH)�iR��KFO>
?»DV�	��C������ÔDNROW"�EF»HKLNXI��D�R��KLNCEJ�H�ROWqF�LNX*��CEW��[ROJ'�F�[C4CEDGH]�ÀCEWF�"��F#T�F-�iROLGDNFIT�XYC4T�FIDGLNJ��ÉC��,
ICEX*��DNF�Y�
�F-��
R�P4LNCEW�LNJÔXYC$T�FIWKJ��KCEMaROXÌROM�H%aZ�"��FM�ÔROWKFn�ÀWKF%�!��F�J'�[D��ÅLNDGDÖH���L��KFIT��ÀCEWF�"��F�LGT�FIJ'�[LV�X
�RG�[LNCOJ�ROJ�T�T�F-�iROLGDNF�T��J�T�FIWKH)�iROJ�T�LNJ��ËC��]

ROHqLT
p
ICOJ�
IFM�#�	�
R0D�LGHKH���FIH�>lb4LNX*��DNLV�
FIT R0J
ROD��!�KLT
�R0D�XYC$T�F�DNH#R0WKFN��HKF-����D^�[CkH)�	��T#�

HKCOXÌFYROH��ÖFM
M�[HÉC��F�"��FYJ�CEJ�DGLNJ�FIROW3F�PECODT�#�KLNCEJ J�FIROWr�"��FN�	��WqFIH"��CEDNTP�ÀCEW3XÅROW��ELNJ�ROD�H)�iR�
�LGDNLV�z�E>RC5COW�F�Y!�
ROX*��DNF�aZ� FILGD�ROJ�TÔROJ�T�
IC?>�CEWKM0FIWKH }�~ � �
R�POFÉH)�	��T�LGFITj�	��F$�EFIJ�F�W[R��KLNCEJ�C��^ADC]E H@LGJj
IFIW)�iROLGJj
ICEDGDNLGHKLNCOJ�DNF�HKH=X��LGTÐXÌC4T�FIDGH.>BLV�	�p�	��F'ROLGT½C���WKF�T���
M�KLGPOF9��FIW)�	��W�

R��KLNCEJ0�"��FICEW)�E> W�g �'C�>�F�POFIWMaO�"��CEHKF(
IRODT
M��D�R��KLNCEJ�H�T�LGT

«



J�C��#R�
%
�CEXÌC4T
R��KFS�"��F0��WqFIHKF�J�
IFÐC���HqFIF�T1ADC�XÌC4T�FIHMaD
��#��W[R��"��FIW#R0DNDNC?>�FIT¾COJ�D��ËJ�CEJ�DNLNJ�F�ROWn�EFIJ�F�W[RG��[LGCEJ`8zROH�LNJYH��iR0J�T
ROWqT�
ICEDGDNLGHKLNCOJ
ROD#
IRODT
M��D�RG�[LNCOJ�H&;s>.� ��F-�R�"�!��H�XYLNHqHKFIT*�	��F�LNX*�ÖCOW��iR0J�
IFBC��.HKLNT�F%

ROJ�T�H
ROJ�TP�	��F�LNW3WKCODNFÐLNJP�	��FN�ÀCEWKXÌR��KLNCEJ C��F�	��FRt�LNXYL��KH#H"��LV�<��a8ROHr>�FR>BLGDND�HqFIF0>@� ��Fl��WqFIHKF�J'�0>�COWKM�>�ROH
LNJ�H"��LGWKFIT�a8LGJ1�
ROW)��a.
!�cC���WÉT�F�HKLGWKFN�[C`
�FM���[F�WI��J�T�FIWKH)�iROJ�T1�	��COHKFÅFIROWKDGLNF�Wr
IRODT
M��D�RG�[LNCOJ�H#C��+� FILGD�ROJ�T
ROJ�T@
IC?>�CEWKM0FIWqH%a¬�
ROW��KLT
M��D�ROWqD��YLNHqH"��F�H�WqFIDNR��[F�T��KCp�	��F3CEWqT�FIWqLNJ��ÐC��,�	��F3HqFIFIT�ADCFE HI>� F¾H"�
R0DND»T�FIH"
�WKL�
ÖF R H��4H)�[FIXÌR��KLT
¾T#�4J
R0XÌL�
�ROD�H��4H��KFIXYHªR0J
ROD��4HqLNH-W kB­ W�|kC��ÉR HqLNX*��DNFªDNC?>+�7CEWqT�FIW{3RODNF�WKM�LNJZ�B�[W���J�
�RG�[FITªXÌC4T�F�D*C���ROJ¾F�DNF%
-�[WqCEH��[R��[L�
�a¬
ICEDGDNLNHqLNCEJ�DNFIHqH%aX
M��WqP0R��"��WKF��7T�WqLGPEF�JDa¦=���LNTs/z�9{:H)�$H���[F�X J�F�R0WÌXÌROW"�OLNJ
ROD�H��[R�
�LNDGL��z� ROJ�T H)�	��TZ���"��FËWKFIH���D��KLNJ�� HqF%�!��FIJ#
IF C���
�L�����W�
�R��KLNCEJ�HI>®8Ã?�
�WKLGFM�ÀFIW
R�
M
IC���J'�'C��,�	��LGH+>�COWKM�
IROJs
�F��ÀC���J�TËLGJË='F-��> ö�¯ >v;0�8CN
�F�XYCEWqF�H"��F%
�L��X
�a¬
'��¢)
ICEDGDNLNHqLNCEJ�DNFIHqH"¤�8%¢�
�CEDV�
DNLGHKLGCEJ
ROD�¤!;$>�FËXÌFIROJ��"�
R��p�"��F�ADC]E HYROWqF��[ROMOF�J��KCQ
�FkDNLGJ�F�ROWqD��Q��J�T
R0XR��FIT®8ÃH)�[WKCOJ��ED�� T
ROX*�ÖF�T�;�>C
CEW9
ÖC��"��
�R0HKFIHMa�>�F½ROD�>�R��4H�ROHqH"��XYF½RÌJ�CEJ�:IF�WKC�DGF�PEF�D8C��Lt(� T�LNHKHqLT�
RG�[LNCOJDa�°�±'²ja¬�
ROHKHqLNJ��ÅCEJ�D��ªR���	��FËF�J�T C����	��F@
IRODT
M��D�RG�[LNCOJU�[C��	��FËDNLGXÌLV�I°�±!² ¨ ³�>�´]��MOF�F%��LGJ��1°�±!² µ¶ ³#aL>�FËFIJ�H���WKF@�	�
R���ÀCEW�
IFIT·8�

R�
iMO�OWKC���J�TZ�z�EWKROT�LGFIJ'����T�WKL_PEFIJX;-a�T�LNHKHqLT�
RG�[LGPOFÐH��[FIROT#�cH��[R��[F�H³ROWqFR��CEHqHKLT
�DNFp�ÀCEW$�	��FÌCEWKL��ELNJ�ROD
H��4H)�[FIX C����
ROW��KL�ROD@T�L��ÖFIWKF�J'�[L�R0D@F%�!�
R��KLNCEJ�H`8d¸Jt$¹ E H&;�>�� ��LNHYLNHÐLNJ4�	��FËH[R0XÌFËH"��LGWKLV�YROH*�"��F`��H"�
ROD
XYC$T�F�D5C��_��L����Z��=BFM�4J�CODNT�H��7J!��X0
�FIWL�»R�P4LNF�W�i#b!�[CEM0FIHF�"��W"
���DNFIJ#
IF�aO�ÀCEWo>(��LT
&�ÅL���LNHJ>�F�DND5M�J�C?>BJ¦W�� �	�
R���	��F�LNJ�F�W��[LNRODV��W[ROJ#�EFÅA#CEDGXÌC��ECEWKCQPcH"��F%
-�[W���Xº�	��R��ÐROWqLNHKF�H½LNJU�"��F���WKF�HKFIJ#
IFËC��'HKXÌRODNDL
��#�ÐJ�COJ�P0ROJO�
LNH���LNJ#�ªP4LNH�
ICEHqL��z�P»ST�LV�.F�WKH-WKROT�L�
�RODGD����ÀWqCEX¼�	��F�{3L�
�
�HKLNROJQ�"��FIWqXÅR0DV�7FM�!��LNDGLT
�WqLT��X HKCED��#�[LGCEJ�H�C�� �	��F��J�T�ROXR��FIT�aJ>�R�PEF��7J!��X0
�FIW����[W���J�
IR��[F�T·¹o��DNF�W½F%�!�
R��KLNCEJ1½ �"��FkH"��F%
-�[W[R�
�FILGJ�� T�LNH)�[LGJ�����LGH"��F�Tf
!��	��FÌLGJ!�KFIW�
&�
ROJ��EFÌC��F�"��FYDNLNXYL��KH�¾r¨ ¿ ROJ�TQ»·¨ ³�>�W��I� ��FÌXÌC4T�FID^>�FÅH)�	��TZ�Q
IROJ1
�FYHKFIF�J�ROHÉR�EF�J�FIWKRODNL�:�R��KLNCEJcC��+�"��F���RQP4LGFIW�iZbO�[CEM0FIH½FM�O��R��[LGCEJ LGJ1>(��LT
&� T�LNHqHKLT��R��[LGCEJ LGH³R��#��DNLGFITcHKFIDGF%
-�[LGPOFIDV�Q�KC
HKCOXÌF�XYC$T�FIHp
��#�ÐJ�C��ÐC��	��FIWKH�>4��C��ÐH���W"��WKLNHqLNJ��OD���ao>�Fj>BLNDND�R��nROLGJ FIJ#
IC���J'�KFIWÌROJ�LNJ'�[F�W"
&�
ROJ#�EFkC��
DNLGXÌLV�[HMaZ��F�WKF3WKF�D�R��KFITj�[Cp�"��F3T�LNHqHKLT��R��[LGCEJ�CEJ��	��FSADCFE HI>� F9��RQPOF»R0DNWKFIROT#�½XYFIJ'�KLNCEJ�F�Tp�	��F9��WKF�P4LNC���HJ
�CEDNDGLNHKLGCEJ
RODO
�LV����W"
IR��[LGCEJÐROJ
RODV�4HKLNH2C��_��COW��[COJ w�r�^O]_{ W��/��³LGHÉJ�C��[F->�CEW)�	�'�P�	�
R��-H"��
&�f
�CEDNDGLNHqLNCEJ
R0D\
�R0DT
%��D�R��KLNCEJ�H3T�CªJ�C��-F�P4LNJ�
�FÔR�t�LGXÌLV�[H#H���L��<�I>s�'C?>�F�PEFIWMa>�F@>BLGDND|H���C?>À�	�
R��ÌR2��WKC��ÖF�WKD��Q�ÀCEWKXI��D�R��KFIT4
�LV����W"
IR��[LGCEJf�	��F�CEW���T�C4FIHN��WqFIT�L�
M�ÌH"��
&� RcH���L��<�N�ÀCEW
R�
ICEDGDNLGHKLNCOJ�DNF�HKHj8dADCo;-XYC$T�F�DBa�LNJ R��OWKFIF�XÌF�J'�*>BLV�	�f�	��FËJ!��XYFIWqLT
IROD|HKLGX0��DNR��[LGCEJ�HI> ?»D��"��C�������
�C��"�
ICODNDNLGHKLGCEJ
ROD$ROJ�T*
ICEDGDNLGHKLNCOJ�DNF�HKH�XYC4T�FIDGH2LNJnPECED_PEF(�	��F(�EF�J�FIWKR��[LGCEJYC��_ADC]E HMa!�"��F'T�FM�[ROLNDGFITN���'�4HKLT
�H�C����	��F
�LV����W"
IR��[LGCEJ�H�LNJ1�"��Fl�z>�CP
IROHKF�H½T�L��ÖFIWqHI
�F%
IR���HKF�C�� �	��F�RG�ÀCEWKF��7XYFIJ'�[LGCEJ�FIT LNJ'�[F�W"
&�
ROJ#�EFÔC��BDGLNXYL��[HMK�ÀCEW��	��FR
ICEDGDNLGHKLNCOJ�DNF�HKH#XYC$T�F�DBam�	��FÌDNLGXÌLV�[H#X0��H)�0
�FR�[ROMOF�J LNJP�	��FÌCEWKT�F�WI°�ÁZÂ�¨ ³Za.�	��FIJ1¾S¨ ¿V>� ��LGH2WKFIH���D��KH�LNJÐR#W[R��"��FIW2T�LNH��KLNJ�
-�[L_PEF@T#�4J
ROXYLT
�H�C��¬�	��F �KW[ROJ�HqL��KLNCEJI�KC�
ICEDGDNLNHqLNCEJ�DNFIHqH,�"��W"
#��DNF�J�
IF�a$R0J�T�	��FYH�
IF�J
ROWKLGCj>�F*��WKC��ÖCEHqFp�ÀCEW��	��Fp�ÀCEWqXÅRG�[LNCOJ¾C��L�	��F*t�LNXYL��KH)��H"��LV�<��WqF%�ELGXÌF½T�L��ÖFIWKH#LGJ T�FM�[ROLND\�ÀWqCEX�	��CEHKF�LGXR��DGLNF�T1
'�1�"��Fj��WKF�P4LNC���HÐR0J
ROD��!�KLT
ÔR0J
ROD��4HqFIHI>P/7J�T�F�FITDaJ>�F�>BLGDND�ROW"����Fl�	��R��0�	��FIWKF�LGH H ��H)�

Ã



CEJ�Fr
�LV����W"
IR��[LGCEJ��ÖCELGJ'��C��2LNJ'�[F�WKF�H���>@?�DNHqC�aX�ÀCEWBC���W9�
ROW��KLT
M��D�ROW@XYC4T�FIDda#>�F-ROWKFÉR�
�DGF$�[Cl��WKFIT�LT
M�9�	��Ft�LNXYL��KH�H���L��<�BF�Y�R�
M�[DV�kROH'R0����J�
-�[LNCOJËC��\���'�4HKL�
�RODm�
R0W[ROXYFM�KFIWKH�>� F�H)�[WKF�HKH,�	�
R��,>�F�T�C�J�C���R��"�KFIX*�#�8R9�!�
R0J!�KL��[R��[L_PEFL
�ROD�
%��DNR��[LGCEJ#C����"��FFt�LGXÌLV�[HlH���L��<�m�ÀCEW�WqF�RODGLNH��KLT
�[COWKCELGT
ROD�HKLV�	�
RG�[LNCOJ�H%a�>(��L�
&�¾ROWqFS
�FIH)��H)�	��T�LGFITs
!�ËDNROW"�EF�
�CEXR�#�#�[F�W�HqLNX0��DNR��[LGCEJ�H�> Ä���W'XÌC4T�FID�T�C$F�H
J�C��R
�R��#�	��WqF�R P0ROWKLGFM�z��C������'�4HKLT
IROD9��WKCO
IF�HKHKF�Hl��WKR�
M�KLT
IRODNDV� LNX*��CEW��[ROJ'�ÐLNJ�
ÖC��"���"��F@��WKC4T���
-�[LNCOJ
ROJ�Ts�[FIWqXÌLGJ
R��KLNCEJËC��^�"��F0t�LGXÌLV�[H)��H"��LV�<�BWKFM�ELNXYF�a5HKCl
ICEJ�HqLNT�F�W[R�
�DNFS����W��	��FIWn>�CEWqMªLGH�
�R0DNDNF�T@�ÀCOWI>9� ��F�ECnR0D9��FIWKF�LNHR�KC FIX*���
R0HKLT:�F`
�FIW��[ROLNJ��O��RODNLV�iR��KLGPEFkLGHKH"��FIH%aBWqFID�RG�[FITe�[CU
�CEDNDGLNHKLGCEJ�DGFIHKH*ADC T#�4J
ROXYLT
IH
ROJ�T·�"��F���WqC��ÖF�Wl�ÀCEWqX0��D�RG�[LNCOJ�C���
�CEDNDGLNHqLNCEJ�DGFIHqHR
�LV����W"
IR��[LGCEJe�"��FICOW���a(>(��L�
&�%R0WKF�
�FIH)��LNDGDT��H)�[W[RG�[FIT
ROJ�T���J�T�FIWqH��KC$C4T�
'��>�CEWKM�LNJ#�U>BL��	�SR WKFIDNR��[L_PEF�D���HKLGXR��DNFËXÌC4T�FID9�	�
RG��
�R0J�
ÖF R0J
ROD��O:�FIT W[RG�	��F�W
ICOXR��DGFM�KFID��O>� ��F��
R���FIW½LGH½CEW"�EROJ�LT:�FIT ROH0�ÀCEDGDNC?>BHI>1/7J·b$FM
O>o/�/r>�Fs
�WKLNF-=�� T�FIH"
�WKL�
ÖFkC���WN
M��WqP0R��"��WKF��7T�WqLGPEF�J/z�9{VXYC$T�F�D5ROJ�TYL��KH2DNC?>�F�H��)�7CEWqT�FIWJ�[W���J�
�RG�[LNCOJYWqFIDGF�P0ROJ'�J�ÀCEWJ
ICEDGDNLNHqLNCEJ�DNFIHqH�T#�4J
R0XÌL�
IHI>\/7J�b$FM
O>!/"/�/.>�F
WKF�P4LNFM>��	��F9

ROHqLT
IH�C��¦�	��F'T#�4J
ROXYLT
IRODV��H��4H��KFIXYH�R�����WKCER�
&�ÔROJ�TÌF�XR����ROHKL�:IF(�	��F'T�L��ÖFIWqFIJ�
�FIHL
ÖF-�z>�F�FIJ
L��KH»R�����DNL�
�R��KLNCEJ�H(�KC�
ICODNDNLGHKLGCEJ
ROD.ROJ�T`�KC�
ICEDGDNLGHKLNCOJ�DNF�HKH@H��4H)�[FIXYH%KD>�F½ROW�����Fr�	�
R���H��[ROJ�T
R0WKT¾XYFM�"��C$T�H�	��R����
R�PEF2
�FIFIJ£��WqF�P4LNC���HKD��SR�����DGLNF�T·�[C4
ICEDGDNLGHKLNCOJ
RODBWKFM�ELNXYFIHj
IROJ�J�C���
�F���HqFITy�ÀCEWj
ICEDGDNLGHKLNCOJ�DNF�HKH
CEJ�F�HI>Å� F R��#��D�� RU
ICEWqWKFM
M�ËROJ�Ty
�CEJ�HKLGH��KFIJ'��
IF�J!�KFIW��7XÌROJ�L��ÀCODNT·
IRODT
M��D�R��KLNCEJ��[CU�"��F�
ICEDGDNLGHKLNCOJ�DNF�HKH
WKFM�ELNXYF@LNJ*b4F%
O>!/�Æ->\� FBF�Y#��DNCELV�o�	��FBHKLGXR��DNLT
�L��z��C��.C���Wo/z�9{VXYC$T�F�D#�[Cr��FIW��ÀCOWKX�R3J�CEJ#�ÖF�W��	��W"

R��KLGPOF
�R0DT
%��D�R��KLNCEJÉC��ÖROJ½LNX*�ÖCOW��iR0J!�,�#Y$FITN��CELNJ'�2LGJNb$FM
O>�Æ->^/7J*b$F%
0>�Æ�/m>�F 
�WKLGFM=��ÉT�LNH�
%��HqHo�	��F ��CEHKHqLT
�LGDNLV�z�
C��»XÌC4T���DNR��[LGCEJ
RODÇ�7LNJ�H��iR�
�LNDGLV�z� F-�.FM
M�KHÅCEJ��	��F��[WKROJ�HKLV�[LGCEJf�[C2�	��W�
���DNF�J�
IFËLNJ�
�C��	�e
ICEDGDNLNHqLNCEJ�ROD�R0J�T
ICODNDNLGHKLGCEJ�DNF�HKH 
IROHKF�HI>9/7J�b$FM
O>�Æ�/"/+>�FI
�CEXYXÌF�J!��CEJ@�	��F-ROT�T�LV�[LNCOJËC��^>�FIROM�:ICEJ�RODV�B=
C?> T
ROX*��LNJ#�*�KC�	��F»H��4H)�[FIX ROHF>�FIDGD.ROHL�	��F�FM�ÖF%
-�[H@C��_��LT����F�W)��CEWKT�F�WL�KW"��J#
�R��KLNCEJ�H�>Jt�LNH�
%��HqHKLNCOJÔROJ�Tl
ICEJ�
�DT��HqLNCEJ�H|ROWqF��WqFIHKF�J'�[FITËLNJ�b$F%
0>#Æ�/�/"/i>\� F#RODGHKC³LGJ�
ID���T�F�HKF�POFIWKROD�R�����FIJ�T�LT
�FIHF�"�
R��+��WKCQP4LNT�F�T�FM�iR0LND�CEXÌLV�"�KFITR�ÀWqCEX
=BFM��> ö�¯ ROJ�Tj�"��F3XÅROLGJj
ÖC4T#��C��.�"��LNH �
R��ÖF�WI>
÷I÷�ø È$É*Ê�÷IÿÌË ü3ýpÍ+Î
Æ�ROWqLNC���Hn/z�9{ XYC$T�F�DNH���RQPOFN
ÖF�FIJcT�LNH�
%��HqHKFITP
'�PÄ��"�[RQP4LNROJ�L'w�r�^O]_{v[ � ROJ�TP´�F�FIW�>¥[ W � Fp
�CEJ�HqLNT�F�W

R HKLGXR��DGL��
F�T����4WKC�=���LNTy/z�9{ H��4H)�[FIX [ W��ÀCOWj�ÖC��KFIJ'�[LNROD»POCEW��KLT
ILV�z��Ï ROJ�T£��WqFIHKH���WKFQÐ T�WqLGPOFIJ£
!�
XÌR��EJ�F-�[LT
(
M��WqP0R��"��WKF0>98�� ��F'J!��X0
�FIW�C����z>�C0
IC��#��DNF�TR�
F�DNT�H�LNHJ�	��F'XYLNJ�LGX0��X WqF%�!��LGWKFIT*�[CS��WKC4T���
�F
Rs�#�!�4HqLT
IH��z

R0HKFITf�OWKC?> �	� WKR��[FN�	��R��-LGH3J�C�� H ��H��-LNJ�HqFIW��KFITx¢)
!�P�
R0J�T�¤�K\�"��F���ROHKFM�nR�>|R?i!� R0M0RG�iROJ�L�
ROWKROT�L��EX W�� LGH�HKLGXÌLGD�ROW'LNJ��"��LNH»WKF%�EROWKTl>v;1c�FM���"��Fp��J�LV��PEFM
M�[COWKHRÑÒ aJÑÓ a�ROJ�T�ÑÔ 
�FÐROHKHqCZ
�L�R��KFIT�>BL��"��	��F#XÅR��OJ�FM�KLT
��
F�DNTDa$W[ROT�L�RODda�ROJ�T18ÀFIHqHKFIJ'�KL�RODGD��#;]��CEDNCELGT
ROD�T�LNWqF%
-�[LNCOJ�H%a$WKFIH��ÖFM
M�KLGPEF�D��O>L� ��FIJËLNJÔPEFM
M�KCEW

Õ



�ÀCEWqX��"��F³H��4H)�[FIX C��L¸Lt$¹ E H*©Ö
�CEJ�HqLNT�F�WKFITcROHn�z>�C���T�LNXYFIJ�HKLNCOJ
RODF8 � t�;�LGJ`�	��F0��D�R0J�F0��FIW"��FIJ�T�LT
M��D�ROW�[C ÑÒ ª�LGH ×�Ø�Ù 8 Ó Ú ¾�; ¶ ÑÛxÜ Ù §ÅÝÞ�8 Ù Ú Ù ; Ú 8 ö ;
>(��F�WKF Ù ß¶ 8<Ï Ú ÐS;zà,anáÛT�FIJ�C��[FIH��[WKROJ�H��ÖCEHqF�a$�
RG�ªT�FIJ�C��KFIHªR T�L��ÖFIWKF�J'�[L�R0D�C���FIW[RG�[CEWMa�ROJ�Ty�	��F
J�CEJ�DNLNJ�F�ROW+�KFIWKX¼8�
�LGDNLNJ�F�ROW�LNJ��	��F$�
F�DNTkPEF%
-�[CEW	;BT�FIH"
�WKL�
ÖF�H�HqLNX*��DNF$3â5·6 ROT�PEFM
M�KLNCEJD� ÝÞ�8 Ù Ú Ù ; ¶
ã ÑÒ 5�älå Ü ä Ù >^� ��F@FIDNFM
M�KWKCEH)�iR��KLT
L�ÖC��KFIJ'�[LNROD#åªLNH8C�
#�iR0LNJ�F�TI�ÀWKCEXÌå ¶ Ñæ�çXWzÏ�a�>(��F�WKF Ñæ ß¶ Ñè ã Ñä [ aÑè 
�FILNJ#�*:�FIWqC*�ÀCEW 
�CEJnPEFM
M�[L_PEFS
IFIDGDNHr8dé�ê ¶ ³�;|ROJ�T��	��F3LNT�FIJ'�[LV�z�ÔC���FIWKR��[CEW@C��	��F�W�>BLNHqFO> W [� F��
R�PEF�HqDNLT���!�KD�� XYC$T�L��
F�T1�	��FÅDNLNJ�F�ROW�XÅRG�[WKLÇY ÑÛ CEWKL��ELNJ
R0DND���T�LNH�
%��HqHKF�T LGJ =BFM��> �4ö LNJ COWKT�F�W�[CÅMOFIFM� COJ�D����	��FI�[F�WKXYH�LNX*�ÖCOW��iR0J!�(�ÀCEW9�	��F½TZ�$J�ROXÌL�
IHn
ICEJ�HqLNT�F�WKF�TDKD�ÀCEWn����W��	��FIW�T�F-�iROLGDNHMa.HKF�F½?��Z���FIJ�T�LÇYk?->o� ��FÉWqFIH"��D��[LGJ��½XÌR��[WqLVY ÑÛ �
ROH �"��F$�ÀCEWKXë8Ã? « ;-a

ÑÛ ¶ ìí ãnî 8 Ñï ãfî Ñ°#; ã9î Ñ ðî Ñ � ã Ññ
òó
ß 8 � ;

��F�WKF Ñï ß¶ ã � î 8 Ñæ�çXWF§�ôX; Ñ×�õ a >BL��"��ô�
�FILGJ��1�	��F W[R��KLNC C��3LNCEJ R0J�T FIDGF%
M�KWKCEJe�[FIX*��FIW[RG�	��WqFIH%a'LNH
ROHqHKCO
IL�RG�[FITN>BL��"�R�"��F�DGLNJ�FIROW^�ÀWKFM�!��FIJ�
-�YC��_t �xE HMK Ñ° ß¶ ã » ÑäN[�T�F�H"
�WKLT
�FIHL>�FIROMN
ICEDGDNLGHKLNCOJ
ROD4T
ROX*��LNJ��
CEJ��"��Fpt �xE HN8ÀCEJ�DV��;�K Ñ ð ß¶ ã � î Ñ×'õ ��WKCQP4LNT�FIH��"��F½DNLGJ�F�ROW9
IC�����DNLGJ��l
�FM�z>�FIF�JPÏ ROJ�T2ÐNK Ññ ß¶ Ñ ö § Ñ°¬a>(��F�WKF Ñ ö ¶ ã ö,÷ Ñ×�õ ÷ WqF%��WqFIHKF�J'�[Hj�	��F�c*R0J�T
R��ST�ROXR��LNJ�� FM�ÖF%
M�ÔLNJ��"��F����4WKC�=X��LNT�
IDNCOH"��WqF [ W�K#R0J�TÑ � ß¶ ãnî ô Ñæ�çXW%©Öø�ù�ú à ã 8 ö §�ô Ñæl;�ª Ñ×�õ a�>(��FIWKFnø�ù�ú à LNH^�	��F'WKR��[LGC#C��¬�	��F 
M��WqP0R��"��WKF�ROJ�Tp�[F�XR��FIWKR��	��WKF-��EWKROT�LNF�J'�BH"
�R0DNF3DNF�J����	��HI>� FI
ICOJ�HKLGT�FIW#RÌH��4H��KFIX C��o�
J�L��KF-HqLT:IF�a.HqC�>�F³XÌR��@��HKF0�ÀCEW(�	��FI�
FIDGT�H��"��F-WqF%��WqFIHKF�J'�iR��KLNCEJ Ù ¶û®ü�ý þ Ù ü�ý�ÿþ 8�¾�;�HqLNJ_8���é����¦;���� ÿþ
	 � õ aZ>(��FIWqF��"��F#H"��XÌXÌR��[LGCEJÔLGH|CQPEFIW'RODGD���CEHKHqLT
�DGF��zE HBR0J�T�
�E H >BL��"���
 ß¶��� 
@ù�ú õ é õ >\� ��F+>�R�PEFBJ!��X0
�FIWKHLé��BR0J�T*é õ 
�CEWKWqFIH"��CEJ�Tp�KC��	��FF��WKH���DGLNJ�FIROWKDV����J�H)�iR�
�DGF t � XYC4T�FO>� ��F0�!�
R0J!�KL��KLNFIH ��� ù�é��³ROJ�T�ú õ ROWKF½R0HKHKCO
ILNR��[F�T`>BL��"�s�"��FI�
J�LV�[FÉHKLT:�F-C��o�"��F-H)�4H��[F�XÛLNJ@�	��F-W[ROT�LNROD
ROJ�Tp��CEDGCELNT
R0D$T�LGWKFM
M�[LGCEJ�H8T���F+�[C#XÌR��EJ�FM�[L�
�H���F�ROW�R0J�Tp�
J�L��KF+��CEDNCELGT
ROD!
ILGW"
M��X*�ÀF�WKF�J�
IF�anWKFIH��ÖFM
M�KLGPEF�D��O>/7J@
&��C$COHKLNJ#�ÅRÐH��[ROJ�T�LGJ��p>|R�PEFÉLNJ��maX>�F�H"�#
�H"
�WKLT
�F��[CYROJªROW"����XÌF�J!�(�ÀWqCEX =BFM��> ö ³Oa�>(��LT
&��ROHKHqFIW��KH�	��LNHI�KC�
ÖF�R�
�W"��T�F�WKF%��WKFIHqFIJ'�iRG�[LNCOJ�C�� �"��F�DNCO
�R0DNLT:�LNJ��ËFM�ÖF%
-�ÐC��BXÌR��EJ�F-�[LT
ÌH"��FIROWI>Q� ��F�W[RG�[LNCOJ
ROD
J!��X0
�FIW��
�R�
%
IC���J'�[HF�ÀCEWL�	��F9�ÃR�
M�]�	�
RG�+��CEDNCELGT
ROD#>�R�PEF#J!��X0
�FIWqH|LNJ*�	��F�R�
ÖCQPOF�WKFM��WKF�HKFIJ'�[R��[LGCEJ�ROWqF
H"
IRODNF�T��[C@é õ LGJ�H��KF�ROT C�� ��� ù�ú õ >�� F½LNJ'�[WqC$T��#
IF½L��»HKCj�	��R���>�Fp
�ROJ D�R�
ÖF�D�XYC$T�F�H�
'�¾J!��X0
�FIWqH3C��
CEWqT�FIW(��J�LV�z�28ÀFO>h��>�a��
 ¶ ö ;�F�PEFIJ@�	��C�������>�F�ROWqFr
�CEJ�HqLNT�F�WKLNJ#�YXYLT
�WKC��"��W"
#��DNF�J�
IF*8dé õ ú õ�� ö ;�>

�



ÉÌø Î
������� � !"�$#&%'��#)(+*-,.�/#�021435*76'6'#&��8914:;*7�&1.�$3
Ä�J�F|C��¬�	��F|XÌF-�	��C4T�Ho��HqFM����D��ÀCOW^��J�T�F�WKH)�iROJ�T�LNJ��$�	��F 
ICEJ'�[F�J'��C���J�CEJ�DGLNJ�FIROW�H)�$H)�[F�XÌH�C���¸Jt$¹(E H2LNH��WqC H F%
-�[LNCOJÔC��D�"��F�T#�4J
ROXYLT
�H�CEJ'�KC½Rr�
J�L��[F��7T�LGXÌF�J�HKLGCEJ
ROD
H���
�H��
R�
IF#C���XÌC4T�FIH�>Jb$CEXYF»T�LNH"
M��HKHqLNCEJÅC��

H"�#
&�0�[W"��J�
�R��KLNCEJ�H.
IROJ0
�F]�ÀC���J�T³LNJÉ='F-��> ö<� >,� FF
�CEJ�HqLNT�F�W�CEJ�DV�$�[W���J�
�RG�[LNCOJ�H.�"�
R���ROWKF�FIJ�F�W"�EF-�[LT
IRODNDV�
ICOJ�HKLGH��[F�J'��a5Lh> FO>Va#�	��R��BWKF-�iROLGJ��"��F�
ICEJ�HKFIW"P0R��[LGCEJs��WKC���FIW)�[LNF�H@C��,�	��F�ROT�POF%
-�[LGPOFÉJ�CEJ�DNLGJ�F�R0WKL��KLNF�HI>� ��F �EF�J�FIWKROD#�ÀCEWqX0��DNR9�ÀCEW\�"��F@J�CEJ�DNLNJ�F�ROWqL��[LGFIH*LNJN¹o�5>�8 ö ;8LNJ0�KFIWKXYH�C����"��F Ù ü�ý�ÿþ P0ROWqL�R�
�DNFIH8LNH^�OLGPEF�J
'�

Þ ü�ýÇÿþ 8 Ù Ú Ù ; ¶ î� = >@?AþCBED ç ?
üA üFBGD W © è ü B ý ü ç ü Bÿþ B ý�ÿþ ç ÿþ B Ù ü ç üHBVý�ÿþ ç ÿþIB ãKJ ü B ý ü > ü Bÿþ B ý�ÿþ ç ÿþ B Ù ü > üFBÇý�ÿþ ç ÿþCB ª<å üHBÇýÇÿþIB

§ >@?Aþ B D ç ? ?A ü B D�ü © J ü B ý ü ç ü BÿþIBVý�ÿþ ç ÿþCB Ù ü ç üFB�ýÇÿþ ç ÿþIB ãLJ ü B ý ü > ü BÿþCB�ý�ÿþ ç ÿþCB Ù ü > üHBVý�ÿþ ç ÿþCB ª å üHB�ý�ÿþCBNM � � ÿþ
	 � õ HKLGJ_8O��é��<�¦; Ú 8 « ;
è ü B ý ü B BÿþCB�ý�ÿþCB B ß¶ é��Gé õ 8��
QPE�4P P ã �4P"�
QP PÇ; Ú 8 Ã R';J ü B ý ü B BÿþCB�ý�ÿþCB B ß¶ é��Gé õ 8��
QPE�4P P�§R�4P��
QP PÇ; ß 8 Ã 
�;

C
CEWÔXYCEH��kC��r�"��LNH�>�CEWqM�>�F2
�CEJ�HKLGT�FIW��"��F DNC?>�FIH)�ªF�J�FIW��EFM�KLT
IRODNDV��
�CEJ�HKLGH��KFIJ'���[W"��J�
�R��KLNCEJ�a9>(��L�
&�
WKF-�iROLGJ�H#XYFIWKF�D�� Ù W ý W � Ù W a Ù [ ý � � Ù [ a*ROJ�T Ù g ý W � Ù g 8zR0H�>�F�DND�ROH��"��FILGW�
ICEX*��DGF-Y�
�CEJ H ���ER��[F�H&;�>� ��FIt(� XYC4T�F Ù W >BLV�	�@>|R�PEF-JO��X0
ÖF�WKH�é��-ROJ�T�é õ WKF%��WKFIHqFIJ'�[H$
�C��"�s�	��Fr�
WqH��p8zROH�RN����J�
M�KLNCEJªC��
LNJ#
IWKFIROHKLGJ��n�KFIX*�ÖF�W[R��"��WKFL�EWKROT�LNF�J'��;_
�L�����W�
�R��KLNJ��9t � ROHm>�F�DND$ROH�R'T
ROX*�ÖF�T-FIL��EFIJ�XÌC4T�Fn8zR(�z>�C��B�
FIDGT
XYC$T�F�Do�
ROH$�z>�C�FIL��EFIJnP0ROD���FIH$�ÀCEW3F�R�
&�UC
C���WqLNFIW3R0XR��DGL��"��T�F?;s>p� ��FÔR0XR��DGL��"��T�F Ù g LGHÉRkT�WqL��<���B>|R�POF
HKLGT�F%
�ROJ�T48db#´ ;-K Ù [ WKF%��WKFIHqFIJ'�[H�:�CEJ
ROD�P0ROWKLNR��[LGCEJQ8BADCo;�a¬��WKFIHqFIJ'�3LNJ@�	��FÉH��4H��KFIX ROH�RÅWqFIH���D��»C��^�	��F
J�CEJ�DNLNJ�F�ROW�LNJ'�[F�W[R�
-�[LNCOJ�
ÖF-�z>�F�FIJ2�	��F*t � R0J�T��	��F*b#´�>I� ��LGH$�
ROW��KLT
M��D�ROW�XÌC4T�F�D�T�C4FIH#J�C��#WKF-�iROLGJ
H��KWKFIROXÌF�WKHl8Bé�� ¶ ³';�a�HKC�LV�3T�C4FIH�J�C��r
�R��Z�	��WqF*�"��FÅA��;XYF%
&�
ROJ�LNHKX C��@=BFM��>CSZK.��C?>�F�PEF�W%a2L��3T�C$F�H��FIWKXYL��(ADCFE H+�KCR
�F$�EF�J�FIWKR��[F�Ts�ÀWKCOX RNt(� �[WKROJ�HKLGFIJ'��>/7JQ�"��FRC5C���WKLGFIW#WKFM��WKF�HKF�J!�[R��[LGCEJDa\�"��F ÑÛ C���FIWKR��[CEW3LGJ�POCEDGPOFIH�POR0WKLNC���HUTD��T�F%��FIJ�T�FIJ'�0
�C$F-�R
�LNF�J!�KHï � aD° � a ð � a � � a�R0J�T ñ � a�>(��F�WKF î ¶ ö Ú � Ú « >�´]��T�FM�
J�LV�[LGCEJ¾C��J�	��Fp
ICEDGDNLNHqLNCEJ�DNFIHqH(��WKC�
�DNFIXº8ÃJ�C�DNLNJ�F�ROW:ICOJ
RODBT
ROX*��LNJ#�!;-a]° [ LGH*�[ROMOF�J��[C P0ROJ�LGH"�l>�° W ROJ�Te° g R0WKF@��J#�ÀCEDGT�LNJ�� W kl�
R0W[ROXYFM�KFIWKH`8��"��F`��D�ROJ�F
C��]�	��F*° W ROJ�T1° g P0ROWqL�R�
�DGFIH$
�CEJ'�iROLGJ�H-Rj�ÃROXYLNDV�¾C��F
�L�����W�
�R��KLNCEJ�H&;�>lb$LGJ�
IF � W LGH�R@����J�
-�[LGCEJ C��F�	��F�[F�XR��FIWKR��	��WKFj�EWKROT�LNF�J'��a^>�F@
&��C$CEHqF � W � � �[C�
�F��	��Fj
�L�����W�
�R��KLNCEJU��ROW[ROXYFM�KFIW½C��'C���W0��WKC�
�DNF�Xª>��C��[F��	��R��ËROD��"��C������ � g LNHkRODGHKC�R1����J�
-�[LGCEJ C����	��F��KFIX*�ÖF�W[R��"��WKF��EWKROT�LGFIJ'��a'LNJ��	��F��
ROW[R0XÌF-�[FIW
WKFM�ELNXYFÅC��BLNJ'�[F�WKFIH)� � g T�C4FIH½J�C��p
ÖFM
ICEXYFÔDNROW"�EFÌFIJ�C������U�[C T�FIH��[R�
�LGDNLT:�F*�"��F@b#´�XYC$T�FÔROJ�TU�"�!��H

¯



LNH�J�C��n�[WKFIR��[F�T ROH#Rl
�L�����W�
�R��KLNCEJs�
ROW[R0XÌF-�[FIWMKlL���LNH»ROHKH���XYFIT��[Cl
ÖF0
�CEJ�H)�iROJ'�#LGJ`�	��FI�ÖF�W��	��W"

R��KLGPOF
F-YZ�
R0J�HKLGCEJªXYFM�"��C4T�HBT�LNH�
%��HqHKFITªD�R��KFIW�>� ��F#PEFM
M�KCEW�FM�!�
R��[LGCEJQ8 ö ;]�KW"��J#
�R��KFITs�KCYROXR��DNL��"��T�F�H Ù W a Ù [ a5ROJ�T Ù g 
�F%
�CEXÌF�HVÏ W ¶ ã9î 8 ï W ãfî ° W ;zÏ W ãUî ð W Ð W§ ö� îXW�Y öæ W ã öæ [[Z Ï W Ï [ ã Y öæ g ã öæ [[Z Ï g Ï [�\ Ú 8 Õ R';VÐ W ¶ î � Ï W ã ñ W Ð W

§ ö� îC] = � Wd�^ _�` aÏ Wæ W Ð [ ã
� ���^ _�` aÏ [æ [ Ð W M ã = � [ �^ _�` aÏ gæ g Ð [ ã

� g��^ _�` aÏ [æ [ Ð g Mcb Ú 8 Õ 
�;VÏ g ¶ ã9î 8 ï g ãfî ° g ;zÏ g ãUî ð g Ð g
ã ö� îdY öæ W ã öæ [�Z Ï W Ï [ Ú 8 Õ 
�;VÐ g ¶ î � g Ï g ã ñ g Ð g ã ö� î = � k �^ _�` aÏ Wæ W Ð [ ã

� g��^ _�` aÏ [æ [ Ð W M Ú 8 Õ T�;VÏ [ ¶ Y öæ W ã öæ g Z /7Xs8�Ï W Ï g ; Ú 8 Õ F�;
VÐ [ ¶ /7X = � k �^ _�` aÏ Wæ W Ð g §

� [ �^ _�` aÏ gæ g Ð W M ã /7X = � Wd�^ _�` aÏ Wæ W Ð W M ß 8 Õ �&;
��F�WKF»ROJÅCQPEF�W"

R0W�T�F�J�C��[F�HF�	��Fn
�CEXR��DNF-Y*
�CEJ H ���ER��[F0>^� ��F�:�CEJ
ROD��
F�DNT�HJÏ [ ROJ�T�Ð [ R0WKF'WKF�R0DBa�HKCI�"��LNH
H��4H)�[FIX �ÖCEHqHKF�HKHKF�H9�KFIJkWKFIRODlT�FM�EWKF�FIH@C��m�ÀWqFIFIT�CEXª>2?®
ICEJ�HqLNH)�[FIJ#
M�j
&��FM
iM�CEJ��	��F��[W"��J�
�R��KLNCEJj
IROJj
�F
C�
#�[ROLNJ�FIT�
'�kJ�C��[LGJ��p�	�
RG� �	��F��!�
ROJ'�[LV�[LGFIHfe ß¶ ÷ Ï W ÷ [ § ÷ Ï g ÷ [ §4Ï [[ ROJ�T�g ß¶ ÷ Ð W ÷ [ § ÷ Ð g ÷ [ §�Ð [[
ROWqF0
ICEJ�HKFIW"PEF�T1
'�`�"��F½J�CEJ�DGLNJ�FIROWKLV�[LGFIHI>�� ��FN
�ROJ�
�FIDGD�R��KLNCEJ�H�C��o�[F�WKXYH$��J�T�F�W Vg ROWqF³H"��C?>BJP
'�`�	��F
J!��X0
�FIWqLNJ���KZ�[FIWqXÀ³³P0ROJ�LNH���FIH'HKFM�
ROWKR��[F�D��E>� ��F0
&��CELT
�F³C���H��4H)�[FIX�8 Õ ; �ÀCEWn�"��F³DNC?>�FIH)���[W���J�
�RG�[LNCOJ¾LNH�J�C��$��J�LT�!��FO>rbO��
&�2
�L�����W�
�R��KLNCEJ�Hn
IROJ
�F�ROJ�T4�
R�PEFj
�FIF�J�H��	��T�LNF�T���HKLNJ#�¾POR0WKLNC���H-HqFM�[HÐC��'XYC$T�FIHI>PC
CEWÉF-Y�ROX*��DNF�a^�	��F��KW[ROJ�HqL��KLNCEJ1�ÀWqCEX
DNC?>+�B�[C���L����Z��
ICEJ#��J�FIXYFIJ'��WqF%�ELGXÌF�H�LNJ¾RÅWKF�HKLNH)�[L_PEF-�B�@
ICEDGDNLNHqLNCEJ�ROD�H��4H��KFIXë��ROH�
�FIFIJ H)�	��T�LGFIT�
'���9�
w�rÌ^O]_{VWzW�KI��C�>�F�POFIWMar
�FIW)�iROLGJVROH��ÖFM
M�KHªC��-R�H��4H��KFIXÌR��[L�
P
�FIJ'�[F�WªXÌROJ�LV�ÀCEDNT�
�ROD�
%��DNR��[LGCEJÅ8ÃT�LGH"
M��HKHqFIT
�FIDNC?> LNJeb$FM
O>J/"/�/);S>�F�WKFËJ�C��YR�����WKF%
�L�R��KFIT�
'�U�	��COHKFªR��#�	��CEWKH�>f� ��F@�KW[ROJ�HKL��KLNCEJU�ÀWqCEX ´�C���Xº�KC���4WKCG��´�C���X H"
�R0DNLNJ#�EH*�ÀCOWR�	��W"
���DGFIJ'�ÔLGJ'�[FIJ�HKL��KLNF�H*>�ROHÅLGJnPEFIH)�[L��nR��[F�T��ÀCEW*
ICEDGDNLGHKLNCOJ
ROD|T#�4J
R0XÌL�
IH*
!��y��LV�[F¾w�r#^O]_{v[z[�>BL��"�P�"��F*�ÃR0XÌLGDNL�R0W�HqFM�³C��ihGt � Ú ADC Ú b#´ijÔXYC4T�FIH�>l� ��LGHÉHqFM�r>|ROHr
&��CEHqFIJ LGJ H���
&�
R@>�R��2�	�
R��r�	��FIWKF*>|R0H-J�CªJ�CEJ�DGLNJ�FIROW3LNJ'�[F�W[R�
-�[LNCOJ C�� t(�xE Hr�"�
R��S��WKC4T���
�FIH½R`ADC XYC4T�FO>l�y��FIJ
R�����DNLNF�T��[C@
ICEDGDNLGHKLNCOJ�DNF�HKH»TZ�$J�ROXÌL�
IHMaD�	�
R���DGF�ROT�H��KCËROJ LGJ#�
J�LV�[F���>BLNTZ�	�2t�LNXYL��KH)��H"��LV�<������FIJ�CEXYFIJ�CEJ�ÀCEW��"��F½H��4H)�[FIXË>0� ��FN��WqFIHqFIJ�
�FÌC��J�"��F½J�CEJ�DGLNJ�FIROW»LGJ'�[FIWKR�
M�KLNCEJ C��Ft �xE H�LGJ C���W�XYC4T�FID8H��4H��KFIX LNH
RÌJ�F%
IF�HKHKROW���FIDNF�XÌF�J'���ÀCEW(�	��FÉT�FIH)�iR�
�LNDNL�:�R��KLNCEJ�C��o�	��FIt�LNXYL��[H��7H���L��<��WKF%�OLNXYF�aX�	�!��H�T�FM�[F�WKXYLNJ�LGJ��YL��[Hk



������FIWBDGLNXYL���>� FS>BLNDGD�H"��C?>ÏLNJ�b$F%
0>¦/�ÆÌ�	�
RG��C���W�XÌLGJ�LNXI��X HqFM��C���XÌC4T�FIHI8 Ù W a Ù [ aÖROJ�T Ù g ;(>BLV�	�s�KFIJ¾WqF�ROD
T�FM�EWKF�FIH'C��.�ÀWqFIF�T�CEX LGH@H"�#�*
ILGFIJ'�9�ÀCEW ��J�T�F�WKH)�iROJ�T�LNJ��N�	��F�

R0HKLT
�HBC��.�"��F�
ICEDGDNLGHKLNCOJ�DNF�HKH�TZ�$J�ROXÌL�
IH@LGJ>(��L�
&��>�F3ROWqF�LNJ'�[F�WKF�H��[F�Tl>L��C?>�F�PEF�W%aX>�F3RODNHqC0
ICEJ�HKLNT�FIW|P0ROWKLGC���HL>|R��4HBLNJ�>(��L�
&�kROT�T�LV�[LNCOJ
ROD�XÌC4T�FIH
LNJZ=X��FIJ#
IF��	��FkWKF�H"��DV�[H�>�C�LGWKH)��aJ
ÖFM
�R���HKF�>�F@��HKFªR2�ÖF�W��	��W"

R��KLGPOF@
�FIJ'�[F�WÌXÌROJ�LV�ÀCEDNT1
ICEJ�H)�[W���
M�KLNCEJDa
C���Wn��WKF�T�LT
-�[LGCEJ�H�
IROJ�J�C���
�F-F-YO�KFIJ�T�F�TcRODND_�	��FS>�R?�s�[C*�	��F³F�J�T C���RÌJ�CEJ�:�FIWKCG��>BLNTZ�	��t�LGXÌLV�[H)��H"��LV�<�
WKFM�ELNXYFO>F� ��FIWqFM�ÀCEWqF�a.LGJ�b$FM
O>�ÆÌ>�FI��FIW)�ÀCEWKX RYJ�CEJ���FIW)�	��W�

R��KLGPEFS
�ROD�
%��DNR��[LGCEJj�[C*�
J�T`�"��F�P0ROD���F�C���	��FIt�LGXÌLV�[H�H���L��<�I>]/7J`b$FM
O>�Æ�/]>�Fr
ICEJ�HqLNT�F�W9�"��F�ROT�T�LV�[LGCEJkC���F�J�POFIDGC��ÖF����z�O��FS��FIW)�	��W�

R��[LGCEJ�H �[CN�	��F

ROHqLT
3XYC$T�F�H�LGJªCOWKT�F�W(�KCÅR�
%
IC���J'���ÀCEWBXYC$T���D�R��KLNCEJ
R0DV�7LGJ�H��[R�
�LGDGLÇ�z�ÐFM�ÖF%
-�[HI>F/7J�b$FM
O>�Æ�/"/]>�F�T�LNH�
%��HqH�	��F�F-�.FM
M�KH�C��.��L�����FIW��7CEWqT�FIW+�KW"��J#
�R��KLNCEJ�H�>
È-ø Îl1439��*7#d%9m93c*-:n1.op�
� ��Fr
&�
ROWKR�
M�KFIWKLGH��KLT
�F%�!�
R��KLNCEJ@�ÀCEW �	��FÉFILT�OFIJnP0RODT��F�Hrq � �Ç� C��\�"��F-XYC$T�FID�DNLGJ�F�R0WKLT:�FITËROWqC���J�T Ù W ¶Ù g ¶ts ROJ�TËHKCEXYF$
&��CEHqFIJ Ù [ ¶ Ò � ¶ 8<Ïj�[ Ú Ðr�[ ;�à R0J�T�R0W"
�LV�[W[R0W�� � LNH

T�F-��©vu ã q � �Ç� 8 Ò � Ú � ;xwÖª ¶ ³ Ú 8 � ;
>BL��"�Qu �tu 8 Ò � Ú � ;J
ÖF�LNJ��r�	��F ÃUy�Ã XÅR��KWKLÇYYT�FIH�
IWKL�
�LNJ#�I�	��F�DNLGJ�F�ROW�T#�4J
ROXYLT
�H�C��_�"��F Ù W ROJ�T Ù g
ROX*��DNLV�	��T�FIHF�ÀCEW+�"��F3H��4H��KFIX �
ROWKROXYFM�[WqLT:�FITj
'� � R0J�TkDNLNJ�F�ROWqLT:IF�TkROWKC���J�T Ò � �

u ¶
ìzzzzzí ã9î 8 ï W ãfî ° W ; ã9î ð W ³ ³

î � ã ñ W ³ ³³ ³ ã9î 8 ï g ãUî ° g ; ã9î ð g³ ³ î � g ã ñ g

ò�{{{{{ó
§ ö� î

ìzzzzzzí
= W|~} ã W|9� M Ïj�[ ³ = W|2� ã W|9� M Ï��[ ³

W|~} Ð��[ ã W|9� Ïj�[ ã W|2� Ðr�[ W|9� Ïj�[ã = W| } ã W| � M Ï �[ ³ ³ ³
ã W|~} Ðr�[ W|9� Ïj�[ ³ ³

ò�{{{{{{ó ß 8 ¯ ;

� ��F½DGFM�<�#R0J�T WKL����'��FIL��EFIJnPOF%
M�KCEWKH�ROHqHKCO
ILNR��[F�T`>BL��"���	��F�HKF½FIL��EFIJnP0ROD���FIH#R0WKF³T�LGH��KLNJ�
-��KD
�C��	��>BLGDNDm
�F
WKFM�!��LNWqFIT��ÀCEW@C���W(
�R0DT
%��D�R��KLNCEJ�H�>\� ��F�WKL����'�@FIL��EFIJnPOF%
M�KCEWKHX� � C�
�FM�u Ü � � 8 Ò � Ú � ; ¶ q � ��� 8 Ò � Ú � ;�� � 8 Ò � Ú � ; ß 8 k ;S



C
CEW+�	��F�DGFM�<�@F�LT�EF�JnPEF%
-�[CEWqHi� � a�>�F��
R�POFu�� Ü � � 8 Ò � Ú � ; ¶ q � �Ç� 8 Ò � Ú � ;�� � 8 Ò � Ú � ; Ú 8OS';
>(��F�WKF��BT�FIJ�C��[FIH+��FIWqXÌLV�[LNROJN
ICEJ H �#�nR��[F�ROJ�TR�	��F'LNJ�T�F-Y î H)�iROJ�T�H]�ÀCEW�P0ROWKLGC���HJ
ICEXI
�LNJ
RG�[LNCOJ�H�C��D�	��F
H"�#
�H"
�WKLT�Z�[H]8 ö Ú « ;.ROJ�T3H����ÖF�WKH�
IWKL��#�[H]8O�S;.T�F�H"
�WKLT
�FITr
�FIDNC?>3>,� ��FIHqF�FILT�OFIJnPEFM
M�[COWKH,
�ROJ�
�Fo
ICEJ�H)�[WKROLNJ�F�T�[CÐHKR��[LGH��<���"��F3CEW��"��CEJ�CEWqXÅR0DNL��z�*
�CEJ�T�LV�[LNCOJ�H� � � 8 Ò � Ú � ; Ü �)�G8 Ò � Ú � ; ¶t� �� ß 8 ö ³';
��C��[FI�"�
R���
�C��"��� � ROJ�TR� � ROWqFS�ÀC���W���POF%
M�KCEWKH�>$� F0
IROJ�
ICOJ�H��KW[ROLGJ`�	��FS�
WKH)�3FIDNF�XÌF�J'��C���FIR�
&����[CN
�F3F%�!�
RODD�KCÌCEJ�FO>/7JR�"��F'DNLNXYL�� Ò � ¨ s �	��F'FIL��EFIJ�XÌC4T�FIHJ
�F%
�CEXÌF9����WqF�t � ROJ�T�b#´�XYC4T�FIHo>BL��"�ÅF�LT�EF�J�P0ROD���FIH�q > W8��"��F9
�L�����W�
�R��KLNJ���t �xa�Lh> FO>Va��	��F'CEJ�F(�	��R���ROH�R�����J#
M�[LGCEJYC�� � �
WKH)�F
�F%
�CEXYFIH�DNLNJ�F�ROWqD��S��J�H��[R�
�DGF?;-a$q çW8zRÐT
ROX*��FIT@t(�w;�a5ROJ�Tnq9�g 8ÃT�ROXR��FITkHqLNT�FM

ROJ�T�H	;�>]C
CEW �EFIJ�FIW[R0D Ò � a��	��F3FIL��EFIJ�XÌC4T�FIH'ROWqF�R�
M�"�
RODNDV�
ICOX0
�LNJ�R��[LGCEJ�H�C��_�	��F�����WqF�t � ROJ�T�bZ´ XÌC4T�F�HI>J��F�PEF�W��	��FIDNF�HKHMa�>�F�J�ROXÌF(�	��FIX ��HKLGJ��³R-J�C��iR��KLNCEJ�	��R���LGT�FIJ'�KL��
F�H,�"��FILGW8DGLNXYL���R0H Ò � ¨ s >\� �!��H,�	��F�FIL��EFIJnP0RODT��F�q > W 8 Ò � Ú � ;L© ROHqHKCO
ILNR��[F�TS>BL��"�U� > W 8 Ò � Ú � ;
ROJ�T�� > W 8 Ò � Ú � ;�ª^
�CEWKWqFIH��ÖCEJ�T�H��[C��"��Fp
�W[R0J�
&���	�
R���LNH��"��F0�
WKH)�#CEJ�F0�KCj
ÖFM
ICEXYF³DGLNJ�FIROWKDV����J�H��[R�
�DGF
ROH � LNH�LGJ�
IWqF�ROHqFIT ROJ�T2
ICOJ�POFIW��EFIHr�[C��	��F*
�CEWKWqFIH��ÖCEJ�T�LNJ��@t � 
�W[ROJ�
&� R�� Ò � ¶�s >Nb$LGXÌLGD�ROWqD���aX>�F
WKF-�ÀFIW��[C�q çW 8 Ò � Ú � ;*©ñROHqHKCO
IL�RG�[FITP>BL��"��� çW 8 Ò � Ú � ;3R0J�T�� çW 8 Ò � Ú � ;�ª�ROJ�TKq9�g 8 Ò � Ú � ;R©ñROHKHqCZ
�L�R��KFIT2>BL��"�� �g 8 Ò � Ú � ;|ROJ�T�� �g 8 Ò � Ú � ;�ªz>C
CEW»HqCEXYFp�ELGPOFIJ � ¶ � � aD�"��F½T�FM�ÖF�J�T�FIJ#
IFYC���='F�©�q > W 8 Ò.Ú � � ;�ª�CEJ Ò LNH�H���C?>BJ LGJ2C�LT��> ö >r� ��F Ò��DNROJ�FÅLGHÉT�LGP4LNT�F�T LGJ!�KC¾WKFM�ELNCOJ�HÉC��(�ÖCEHqL��KLGPEFÌROJ�T J�F%�nRG�[LGPOFÔ=BF'©Fq > W 8 Ò\Ú � � ;�ªz>`� ��F�
M��WqPOF Ò ¶ Ò 8 � � ;
HKFM�
ROWKR��[LGJ��R�"��FIHqF³WKFM�ELNCEJ�H�LGHn
IRODNDGFIT��	��FÌbY^Op��Ofvu�^O]�gx�4psyOw½R0J�T�LGHn�EL_PEF�J�
'��=BF'©Fq > W 8 Ò\Ú � � ;�ª ¶ ³�>B?�H
� � LNJ�
�WKF�R0HKFIHMa�J!��XYFIWqLT
�R0D@LNJnPEF�H��[L��nR��KLNCEJ WqF�PEFIRODNHN�	��R��p�	��F@������FIWYROJ�T�DGC�>�FIWÐWqF%�ELGCEJ�HÐC��n�ÖCEHqL��KLGPEF
=BF'©Fq > W 8 Ò\Ú � � ;zª|XYCQPEFR�KC?>|ROWqT�H½F�R�
&� C��	��F�W�©ÖC�LT��> ö 8ÃR';�ªda^
�CnRODNF�H"
�F�a^�	��FIJ H"��WKF�R0T LNJ1�"��F���CEWqLT:�CEJ'�iROD
T�LGWKF%
-�[LGCEJP©hC8LT��> ö 8�
�;zªh>C
CEW]�"��F�WqFIH��|C��m�	��F���R��ÖF�W%aO>�F3ROT�C��#�+�"��F��ÀCEDGDNC?>BLNJ��ÉJ�C��[R��[LGCEJR�ÀCEWL�	��F#DGLNJ�FIROWL�O��ROJ'�[L��KLNF�H|C��_�	��F
�LV����W"
IR��[LGJ��ÌXYC4T�FO>9C
CEW �	��FÉFIL��EFIJnP0RODT��F�a�>�Fr>BWKL��KF�q > 8 Ò � Ú � ;+��q > W 8 Ò � Ú � ;�>9C
CEW(�	��FÉFIL��EFIJnPEFM
M�KCEWKHMa>�F³H"���#��WKF�HKH��	��F³ROW�����XYFIJ'��T�FM�ÖF�J�T�F�J�
IFÐROJ�T`>BWKLV�[F�� > ��� > W 8 Ò � Ú � ;'ROJ�Tn� > ��� > W 8 Ò � Ú � ;(�ÀCEW�	��F|PEF%
-�[CEWqH]
IRODT
M��D�RG�[FITÐRG��ROW"
�L��[WKROW�� � a�ROJ�T�� � ��� > W 8 Ò � Ú � � ;�ROJ�T�� � ��� > W 8 Ò � Ú � � ;.�ÀCEW\�"��FBCEJ�F�H
�R0DT
%��D�R��KFITcR����	��FYXÌROW"�ELGJ
ROD � ¶ � � >�CX��W)�	��F�W�T�FM�iR0LNDNH3R�
ÖC��Z�r�"��FYFILT�OFIJnP0RODT��F�H�ROJ�T F�LT�EF�JnPEF%
-�[CEWqH
�R0Js
�F$�ÀC���J�TkLNJk?n���ÖF�J�T�LÇY � ö >

ö ³



÷I÷�÷�ø ý��½ùRÉ0Ë ÷Iÿ�ÉIÎyÊ��lÊ
únÍ Ë£Ê�Éd f Bû-ü�É³ÿi¡
?»DV�	��C������ÌR��KW"��J�
IR��[F�TÔH��4H)�[FIX,C��.CEWKT�LGJ
ROW)�½T�L��ÖFIWqFIJ'�[LNROD
F%�!�
RG�[LNCOJ�H�8dÄ$t$¹(E H&;o��WqC(P4LGT�FIH�CEJ�D��½ROJ

R�����WKC�Y$LNXÌR��[F�WKFM��WKF�HKFIJ'�[R��[LGCEJ¾C��^�"��F-COWKLT�OLNJ
RODD¸Lt$¹ E H%a�L���XÅR��kH)�[LNDGD_
ICEJ'�[ROLNJs�O��RODNLV�iR��KLGPEF�D��j
�CEWKWqF%
-�
LNJZ�ÀCEWKXÌR��[LGCEJËR�
�C��#���"��F0
�CEXR��DNF-YªT#�4J
R0XÌL�
IH»C��o�	��F³COWKLT�OLNJ
ROD�FM�!�
R��[LGCEJl>�Ä��L
IC���WKHqF�alCEJ�F³X0��H)��
�F
�R��#�[LGC���HI>�� ��F��ÃROXYC���HNc�CEWKF�J'�	:ËH��4H��KFIX C��9�	��WqFIF@
IC�����DNFIT�Ä$t$¹ E HYF-YZ��L�
�L��KH*
�F%��RQP4LGCEWÐR��*��LT���
='R?�4DGFILT���cJ!��XI
ÖF�Wr�"�
R��r��WKC�

R�
�DV���
ROH3DNLV�"�KDNFI�KCªT�C�>BL��"�P�"��FR´�C���HqHKLNJ�FIH"�P¸Jt$¹ E H��ÀWKCOX >(��LT
&�cL��>�ROH-T�F�WKL_PEFIT.>ª?�DNHKC#a\��L�����FIW��7CEWqT�FIWSc�CEWKF�J'�	:-��DNLGMOFN�[W"��J�
�R��KLNCEJ�HÉXÌROJ�LV�ÀFIH��r
�F%�
R�P4LNCOWI�!��L��KFÌT�L��ÖFIWKF�J'��ÀWKCOX �	�
R���C��D�"��F»CEWqLT�ELGJ
RODXc�CEWqFIJ'�	:�XÌC4T�F�Dh>^�'F�POFIW��"��FIDGFIHqH%a�
�FIW��[ROLNJÅM4LGJ�T�H�C��_�!�
RODGL��[R��[L_PEF(�!��FIH)�[LNCOJ�H
XÌR?�l
ÖF�ROJ�H�>�FIWKF�T¾H"�#
%
IF�HKH)����DNDV�kLNJ�DNC?>+��CEWKT�F�W@XÌC4T�F�DNHI>
ÉÌø ÿ���3¢�x��#U:�*-3'1.£��$,.%'�
¹�PEF�J��"��C�������C���W½XÌC4T�FID�H��4H��KFIX 8 Õ ;-WKFM��WKF�HKFIJ'�KHÅR HKF�PEF�WKF��[W"��J�
�R��KLNCEJ�C��(�"��FkCEWKL��ELNJ
R0DL/z�9{

T#�4J
ROXYLT
�H%a*ROJ
R0D��!�[L�
�RODGD��kL��3LGH#H��KLNDND8W[R��"��FIW���J�XÅROJ�R��EF�R�
�DNF0>BLV�	� L��KH�¤ ¶ ö ³ËJ�COJ�DNLGJ�F�ROWqD��@
IC�����DNF�T
T�FM�EWKF�FIH�C��\�ÀWKFIF�T�CEXË>�C
CEW)�	��J�R��[F�D���a5T#�4J
R0XÌL�
�ROD�H��4H)�[FIXYH��	��FICEW)�s��WKCQP4LNT�F�H�RR>�R���C���WKFIT#��
ILGJ��l�	��F
FM�ÖF%
-�[L_PEFÔJ!��X0
�FIW-C��@T�FM�EWKF�FIH½C��+�ÀWqFIF�T�CEXË>�? H)�4H��[F�XÅRG�[LT
*>|R�� C��(��WqCZ
�FIFIT�LNJ��¾LGHr�KC¾F-YZ��DGCEL��r�	��F¥ w�u
r7w�p§¦ ^Ou
f ��oa]©¨Qªld
wioap[w�b½>�W k ~�W�u\� F]
�CEJ�HqLNT�F�W8CEJ�D��$�	��F]
IROHKF�LNJ�>(��LT
&�I�"��FIWqF|ROWqF�J�C���CEHKLV�[LGPOF�DNLNJ�F�ROW
FIL��EFIJnP0ROD���FIH#RG���	��Fp��CELGJ!�»C��J�
WKH)�$
�LV����W"
IR��[LGCEJl>*8Ã? 
�L�����W�
�R��KLNCEJ�LNH�R�
&��ROJ��EFP¢qLGJ`�	��F0�[C���CEDNC��ELT
IROD
H��KW"��
-�	��WqF�C�� �	��FÔHKCED��#�[LGCEJ�H�¤ZW k C��'R�H)�4H��[F�X C��BJ�COJ�DNLGJ�F�ROW�F%�!�
RG�[LNCOJ�H³ROH³R`�
ROWKROXÌF-�[F�W-H"�#
&��R0H ��
ROHqHKF�HR�	��WKC������e
�FIW��[ROLNJ�P0RODT��FIHI>v;�� ��F@�	��F�CEWKF�X �	��F�J H)�iR��KFIHN�	�
R��ÌR��ÌDNLGJ�F�R0WI�	��WqFIH���CEDNT��	��F;¤¬�
T�LGXÌF�J�HKLGCEJ
RODlH)�4H��[F�X�TZ�$J�ROXÌL�
IH'ROWqF-R����[WKR�
M�KFITs�KCÅRYHKXYC$C��	�;¤ � ��T�LNXYFIJ�HqLNCEJ�RODlLNJnP0ROWqL�ROJ'�BH"�#
�H"�
R�
IF© �	��F½giw�u
r�w�p�bY^Ou
f ��oa]©¨`8 � q�;�ªÖROHJ¾J¨ ¿V>�?+�F�"��F9�ÖCELGJ'��C��D
�LV����W"
IR��[LGCEJDa'�	��F � q�LGHJ�[ROJ��EF�J'�]�KCS�	��F
DNLGJ�F�R0WYgiw�u
r7w�pÅw�f©�4w�u�`¬«�^4giw³H��
ROJ�J�F�T1
'�`�"��FÐFIL��EFIJnPEFM
M�KCEWKH3C��J�	��FX¤ � XÌC4T�FIH�>(��CEHKFÐFIL��EFIJnP0ROD���FIH­q8 ×�Ø ¨ q¬;\�
R�PEF9:IF�WKC�WKF�R0DX�
ROW��I>\� ��F'C��"��FIW®¤ ã ¤ � XYC$T�FIH2H"��ROJ*�"��FBH��[R�
�DNF@H���
�H��
R�
IF0>L´�F%
IR���HKF(�	��F
H��[R�
�DGF|XÌC4T�F�H2ROWKF@T�ROXR��FIT½WKR���LGT�D���WKF�D�R��KLGPOFF�[C��"��F 
IF�J!�KFIW�XYC$T�F�H%a��"��FM�½R�
&��LNF�PEF+�"��FILGW2ROH��4X*�#�[C��[LT

P0RODT��FIHF�!��L�
iM�D��ÅROJ�T��	�!��H 
�F%
�CEXYF»HKDNR�PEFIT��KC0�	��F�
IFIJ'�KFIW|XYC$T�FIHI>o� ��FILNW�FM�ÖF%
M�KH@ROWqF�J�C���J�F%�EDGLT�EL�
�DNF�a
LNJ*�EF�J�FIWKRODBa!
��#�L�	��F»HKFM�
ROWKR��[LGCEJÌC����[LGXÌFBH�
�RODGFIH�FIJ
R�
�DNFIH�CEJ�F9�[C�FIDGLNXYLNJ
R��KFF�	��FIX,ROJ
RODV�!�[LT
IRODNDV�S�ÀWqCEX�	��F+�ÀCEWKXÌRODNLGHKXË>_� ��Ff¤ � ��T�LNXYFIJ�HqLNCEJ�ROD�T#�4J
ROXYLT
IH2COJN�"��F � q WKFM��WKF�HKFIJ'�L�	��F@DGCEJ����B�[LGXÌF�ROH��4X*�#�[C��[LT

�F%�
R�P4LNCEW8C����"��F�CEWqLT�ELGJ
RODnH)�$H)�[F�Xª>o¹2HqHKFIJ'�KL�RODGD���aG�	��F � q WKF�T���
-�[LNCOJ³FIDGLNXYLNJ
R��KFIH_�[WKROJ�HqLNFIJ'��T#�4J
ROXYLT
IH
ROJ�T0�"��FIWqF%
'�½HqLNX*��DNLV�
FIH*H��"��T#�½C��X�"��F 
�LV����W"
IR��[LGCEJ�H.�"�
R��^�"��F|H)�$H)�[F�X ��J�T�F�W"�EC4FIH�>(8Ã?�H��4X*�#�[C��KLT
IRODNDV��a
T�LV�.F�WKFIJ'��J�CEJ�DGLNJ�FIROW2H��4H)�[FIXYH�XÌR��ÐLNJN�ÃR�
M�L�
R�POFn�	��F�HKROXÌF(�[C��ÖCEDGC����¬K'��CEHKHqLT
�LGDNL��KLNF�H2ROWKF'WKFM��WKF�HKF�J!�KFIT

öEö




'�l�"��F#HKLGXR��DGFIH)�@J�CEWqXÅROD��ÀCEWqXÌH W kBC��m�	��F#J�COJ�DNLGJ�F�ROW�T#�4J
ROXYLT
�H|CEJj�	��F � qc>�;NC
CEW]�"��F$
ICEDGDNLGHKLNCOJ�DNF�HKH/z�9{ WKFM�ELNXYF�aD>�Fp>BLNDGD\�
J�T5¤ � ¶ Ã 8ÃROJ�TP
!��P$LGW��"��FÐC��|RkH��4XYXÌF-�[W)��a_>�F*
�R0J FIROHKLGD��¾WqFIT��#
IFN�	�
R��
J!��X0
�FIW �[C « ;s>o� ��F�WKFIH���D��KLNJ�� « t � q T#�4J
ROXYLT
IHBR0WKF3H"��
�H��iR0J!�KL�RODGD��*�[WKR�
M�[R�
�DNF0>�*CYT�LNH"
M��HKH(�	��F � q9C��\¹o�4H�>,8 Õ ;�a�>�F�
�F%�ELGJ�
!�ÔT�F%
�CEXR��CEHqLNJ��p�	��F�C5C���WKLGFIWBROX*��DNLV�	��T�FIH Ù W R0J�TÙ g ROH ¯

ß¶ ìí Ù WÙ g
òó ¶±° � � §�² ß 8 öEö ;

?��EROLNJDa+� � ROJ�T�� � ROWqF`�	��F¾WKL����'��ROJ�T DGFM�<�ÅFILT�OFIJnPEFM
M�[COWKHQ©h¹o��HI>$8 k ;YROJ�TÅ8OS�;�ª�C��$�	��F¾DGLNJ�FIROWKDV���J�H)�iR�
�DNFSt(� 
�W[ROJ#
&�Da¦
IRODT
M��D�RG�[FITËR��9�	��FÉXÌROW"�OLNJ
ROD � ¶ � � �ÀCEW(�ELGPOFIJ Ò � > ��F�WKF­² ß¶ 8 Ô W Ú	Ô g ; à LNH
ROHqH"��XYFITp�[C$
�F@CEW)�	��C��OCEJ
ROD!�[C��"��F@DNF-�<��FIL��EFIJnPOF%
M�KCEW®� � LNJI�"��F@HKF�J�HKFBC����"��F ��H"��ROD�
ICOXR��DGF-Y!��P0ROD���FIT
H"
IROD�R0WL��WKC4T���
M�%�
� �� Ü ² ¶ ³�>.� L��	�N�	��F�J�COWKXÌRODNL�:�R��KLNCEJ�8 ö ³';�a��	��LGH�LGXR��DGLNF�H\�	�
RG� ° ¶ � �� Ü ¯ >\� ��F
WKFIROD*ROJ�TËLNXÌR��ELGJ
ROW��R�
ROW)�[H'C��\�"��Fr
ICEX*��DNF�YËJ!��X0
�FIW ° 8<�	��FÉROX*��DNLV�	��T�F»C��^�	��FS
�LV����W"
IR��[LGJ��Nt �w;��WqC(P4LGT�F+�z>�C3WqF�RODm8�
ICEJ'�KW[R�P0ROWKLNROJ'��;.
�C$CEWqT�LNJ�R��[F�H�CEJp�	��F 
�FIJ'�[F�W�FILT�OFIJ�H��
R�
IF0>oC
CEW\����W)�	��F�W2T�LNH�
%��HqHKLGCEJ
C��8H"��
&�ªT�F%
�CEX*�ÖCEHqL��KLNCEJ�HMa�HqFIF�?�����FIJ�T�LVY@´»>/��#WqFIXÌROLNJ�Hn�[CkH��[R��[Fp��C?> Ù [ LNHn�[C�
ÖF0�KWKFIR��[F�Tl>I�*Cj�	�
R��3F�J�TDaD>�FÐX0��H��3T�LNH��KLNJ�����LNH���
ÖF-�z>�F�FIJ�	��F�
ICODNDNLGHKLGCEJ
ROD
R0J�T�
ICODNDNLGHKLGCEJ�DNF�HKHJ��WqC�
�DNF�XÌHL
�F%
�R���HKF�a
ROH]>�F�>BLGDND5H"��C?>�a#�"��F»T�LNXYFIJ�HqLNCEJ
R0DNL��z�-C��_�	��F
IF�J'�[FIWÉFIL��EFIJ�H��
R�
�F�8ÃROJ�TQ�"�!��HS�"��F � q`;3T�LV�.F�WKH$�ÀCEW$�	��CEHKF*�z>�Cs
�ROHqFIHI>�?�D��"��C������ C���WÉLGJ!�KFIWqFIH��ÉLNH>BL��"�j�	��F�
ICODNDNLGHKLGCEJ�DNF�HKH�HKL��"�
R��KLNCEJDa$LNJ�HqLT���'�BLGH �nROLNJ�FIT�
'���
WKH)�'WKF�P4LGFM>BLNJ#�*�"��F�
ICEDGDNLNHqLNCEJ�ROD�ROJ
RODV�$HqLNH�>
È-ø ÿ��$,4,41N�&1N�¢39*$,lop��3¢�&�/#+:;*$3c1.£��¢,.%
C
CEWJ�	��Fn
ICEDGDNLNHqLNCEJ�ROD���WqC�
�DNF�X:LNJl�"��F»WqF%�ELGXÌF'C���H��[R�
�DGF�t �xE HMaXADC XYC4T�FIH�ROWKF�DNLNJ�F�ROWqD��ÐT
ROX*��FITDK

F�POFIJ³LV��ADCFE H_>�F�WKF�LNJ�LV�[L�R0DND��(��WKFIHqFIJ'�2LGJr�"��F�H)�4H��[F�XÏR��*HKCEXYFL��J�L��KF�DGF�POFIDBa��	��FM��>�C���DNTr
ÖF�T
ROX*��FIT�CEJ
R�H"��CEW��o�KLNXYF�H"
IRODNF0>\� �!��HMa$LGJI�	��F 
�CEDNDGLNHqLNCEJ
R0D'
�ROHqF+�	��F@H)�$H)�[F�X�8 Õ ;8XÌR��-COJ�D��S
ÖF�F-YZ�
ROJ�T�FITÌROWKC���J�T
Ò � ¶³s >J� F�
IRODND ��  �	��F�
�LV����W"
IR��[LGCEJj�
ROWKROXYFM�[F�W'R��(>(��LT
&���	��F�H��4H)�[FIX F�Y#��ROJ�T�F�T ROWKC���J�T Ò � ¶ts��J�T�FIW"�OC$F�HF
�LV����W"
IR��[LGCEJl>,� ��F»F�J!�KLNWqFn
�CEDNDGF%
M�KLNCEJ½C��lXYC$T�F�H�LGJ*�"��F9
ICEX*��DNF�Y´q28ÃF�LT�EF�J�P0ROD���F?;^��DNROJ�FBLNH
H"��C�>BJÌLNJ*C�L���> � K'�"��FBXÌC4T�FIH�ROHqHKCO
ILNR��[F�TN>BLV�	�N�	��F(
�FIJ'�[F�W�F�LT�EF�J�H"�
R�
IFS8zROJ�T*>(��L�
&�*�"�!��H�T�FM�[F�WKXYLNJ�F�	��FÅT#�4J
ROXYLT
�H-CEJQ�	��F � q�;-ROWqFÅLNJP�	��FÌH"�
R0T�FIT�ROWqF�R�>sC
CEW��	��LGHI
�R0HKF�a^�"��Fl
�FIJ'�[F�W³FIL��EFIJ�H"�
R�
�FÔLNH� t0a�T�FIH"
�WKL�
ÖF�T�FIJ'�KLNWKF�D��l
!�j�"��Fr
ICEX*��DNF�Y ° ROX*��DNLV�	��T�F08��ÀCEW ����W)�	��F�WBT�LNH�
%��HqHKLNCOJªC���H"��
&�s
ICEX*��DGF-Y
WKFM��WKF�HKF�J!�[R��[LGCEJ�HMa�HKF�F9�"��F'D�ROH)�]��ROW[R��OW[R����YC��.?�����FIJ�T�LVYR´ ;�a$R0J�TR�"��Fn
�CEX*��DNF-�[F@T�FM
ICEX*�ÖCOHKL��KLNCEJp�ÀCEW

ö��



�	��F�H��ÖFM
ILNROD_
�ROHqF3C�� Ò � ¶�s 
�F%
�CEXYFIH
Ù W ¶µ°�¶ � § Ô W Ú 8 ö�� R';
Ù [ ¶ Ô [ Ú 8 ö�� 
�;
Ù g ¶ Ô g ß 8 ö�� 
?;

��F�WKF °�¶�· �� Ü Ù W ROJ�T`�"��FI�z>�C���POF%
-�[CEWqH ¶ � ROJ�T · � R0WKF0
�CEXR��CEHqFIT¾C��o�"��FI�
WqH����z>�C�FIDGFIXYFIJ'�[H»C��� � ROJ�Tn� � alWqFIH"��F%
-�[L_PEFIDV�E> Ô W T�FIH"
�WKL�
ÖF�H��	��F³J�CEJ�DNLGJ�F�R0W�
%��WqP0R��	��WKF³C��o�"��F � t � qº>BLV�	�¾WqFIH"��F%
-��[Cp�"��F$=5R�� � ROW��KFIHqL�ROJ�
IF�J'�[FIW'FIL��EFIJ�H"�
R�
�FO>/��BCEJ�Fl����WKH���FIH0�"��LNHS
ICEDGDNLGHKLNCOJ
ROD^
IRODT
M��D�R��KLNCEJ�8ÃHqFIF�?n���ÖF�J�T�LÇY � � ;�a2CEJ�FÔLGH-DNF�T1�[C¾R�H��[ROJ�T
ROWqT
J�CEWqXÅR0D��ÀCEWKXë©h¹o�5>,8 � ö?Õ ;�ª_�ÀCEW+�"��F3LNJ'�[F�J�HKLV�z��¸ ß¶ ÷ ° ÷ [ �V¸ ¶ � ha='F�©�q > 8 s Ú � ;�ªN¸ ã =BF'8�¹ � ;"¸ [ j Ú 8 ö?« ;
>(��F�WKF�q > 8 s Ú � ;3LGHr�"��FÅF�LT�EF�JnPOR0DT��FÐC��+�"��Fl��J�H��[R�
�DNFRt � 
�W[R0J�
&� ROJ�TK¹ � LGH-RËM4J�C�>BJ1
ICEJ�H)�iROJ'�I>¹o�!�
R��[LGCEJ`8 ö?« ;(8<�[C��EF-�	��F�WL>BLV�	�ÌRr�#�
ROHKF�F%�!�
R��KLNCEJN�	��R���LNH�J�C��L>BWKLV�"�[F�JR��FIWKF�;�T�FIH"
�WKL�
ÖF�H|Rr��C��#�D
�LV�����W�
�R��KLNCEJ�8zR�
�CEXR��DNF-Y!��
ICEJ H �#�nR��[F]�
ROLGW8C��5F�LT�EF�JnPOR0DT��F�H^
IWqCEHKHqFIH^�	��F|LNXÌR��ELGJ
ROW���qÌRGY$LGH&;8RG�\�	��F � ¶ �" �EL_PEFIJ1
!� =BF'©Fq > 8 s Ú �"  ;�ª ¶ ³�>`q�ROJ'�1�#�!�4HqLT
ILGH��KH%E�LGJ'�	��LV�[LNCOJ�H�R�
ÖC��#�0
�LV����W"
IR��[LGCEJP����FIJ�CEXÌF�J�CEDGC�����
R�PEFS
ÖF�FIJ¾H)�[WqCEJ��EDV�kLNJ#=X��FIJ�
�FIT�
'���	��F�HKLGXR��DNF��!�
RODNLV�iR��KLGPOF��ÀF�R��"��WKF�H»C��2H���
&� RR��C��#�^
�L�����W�
�R��KLNCEJ8�>(��LT
&� LGH$�ÀWKF%�!��F�J'�[D�� WqFIDGF�P0ROJ'�S�ÀCOW�H)�4H��[F�XÌHr>BL��"� DGLNJ�FIROW�>|R�POFIH%K2HqFIF*�	��FYD�ROH)�r�
ROW[R��EW[R��#� C���?��Z���FIJ�T�LÇY2´ ;s>p/��|=BF'8�¹ � ;­ºÌ³P8zROJ F�Y�R0XR��DGF½C���RkH�����FIW"
�WKLV�[LT
IROD\
�L�����W�
�R��KLNCEJDK�HqFIFÌ='F-��> ö�k �ÀCEW#HqCEXÌF
LNJ'�KWKC4T���
M�KCEW��ÌT�LGH"
%��HKHKLGCEJ�;�a#�	��F�JkHKDNL����'�[DV�ÅR�
ÖCQPEF#DGLNJ�FIROW]�"��WKF�H"��CODNTj�	��F�t(�xE H+>�C���DNTkH[RG�	��WKR��[F3R��@R
HKXÌRODGD�LNJ'�KFIJ�HqL��z�+¸ �¼» =BF'©Fq > 8 s Ú � ;zª » 8 � ã ��  ;	WO½ [ © HKF�F9¹J�5>¬8 � ö�� ;�ªz>oC�L���> « H���C?>BH�H�
&��FIXÌR��KLT
�R0DND��r�	��F�[WKROJ�HqL��[LGCEJN�[C³H���
&�kR�¢)�
J�L��[F'DNLGXÌLV�o
M�O
�DNF%¤-WKF%�OLNXYF�K!�ÀCEW�WqFIDNR��[F�TÔT�LNH�
%��HqHKLGCEJDa�HqFIF��"��F�
IRODT
M��D�RG�[LNCOJ�H�C��
ICODNDNLGHKLGCEJ
RODGD���T
R0XR��FIT1ADCFE H#LNJ ='F-�ÀHI> ö ³kROJ�T öEö >N/���LNJ�H)�[F�R0TP�"��FN
�L�����W�
�R��KLNCEJ�>�FIWqFÌH���
¬
IWKLV�[L�
�ROD�W��©ñ='F�8O¹ � ;¿¾ ³�ªdan�	��FIJ��	��F2t �xE H�>�C���DGT H ��X*�·�[C R1�
J�LV�[F DNF�PEF�D#ROH � LNHÔLGJ�
IWqF�ROHqFITy
ÖF-�ECEJ�T �"  >��C?>�F�POFIW%a�J�F�L��	��FIWBC��,�	��F�HKF�
ÖFM�
R�P4LNCEWqH'LGH@C�
�HqFIWqPOFIT¾LGJj�	��F�
ICODNDNLGHKLGCEJ�DNF�HKH�HKLNXI��D�R��KLNCEJ�HI>/��ÉLNH�LNX*�ÖCEW)�iROJ'�$�KC¾R�����WKF%
�L�R��KF*�"�
R��ÉF�R�
&�1��J�T
ROX*��FIT1:�CEJ
RODL
ICOXR��CEJ�F�J!�S
ICOJ!�KWKL�
��#�[F�HS�KCs�	��F
T�LGXÌF�J�HKLGCEJ
RODGL��z�ÉC��D�	��F � q >^� F'LNJ�
�DT��T�F�TÔR�HKLNJ#�EDNF(:ICOJ
ROD5XÌC4T�F Ù [ LNJ'�[C�C���WJ�ÀCEWqXÅRODGLNHqX 8db$F%
0>Z/�Æ$;�[CkF�XR����ROHKL�:IF0�	��F½LNX*�ÖCEW)�iROJ#
IF³C��]:ICOJ
ROD�XYC$T�FIH$
�FILNJ#�j
IC4CEWKT�LGJ
R��KFIH#LNJ��"��F � qº�ÀCEW$
ICEDGDNLGHKLNCOJ�DNF�HKH
H��4H)�[FIXYH½ROJ�TU�	��FÌWKCEDGFIH-C��9ADCFE H³ROJ�Tfb#´�E H³LNJP�	��Fl�ÀCOWKXÌR��[LGCEJ C�� �	��Flt�LNXYL��KH)�7H���L��<�3WqF%�ELGXÌF0>�� ��F
HKLGXR��DNLT
�L��z�-C����"��LNHL
ICEDGDNLGHKLNCOJ�DNF�HKH2XYC$T�F�D�>BL��"� H ��H)�|CEJ�FI8ÀPOF%
-�[CEW	;FADC XYC4T�FS8ÃLh> FO>Va'�z>�C-WKF�R0DDADC��
FIDGT�H%a
WKF�H"��DV�[LGJ�� LNJ�R Ã t � q�;½RODGDNC?>BH-CEJ�F��KC�
IDGF�ROWqD�� LNT�F�J!�KL��<�P�	��FkT�LV�.F�WKF�J�
IF�HYLGJU�	��FkR�����DNL�
�R��KLNCEJ C��
�LV����W"
IR��[LGCEJR�"��FICEW)��ROJ�T��	��F#WqFIH"��D��[LGJ��³T#�4J
R0XÌL�
IHF�ÀWqCEX �"��FILGW+
ICODNDNLGHKLGCEJ
RODX
�C���J'�[F�W"�
ROW)�[H�>]�'C?>�F�PEFIWMa

ö?«



R(
ICEX*��DNF-�[F2T#�4J
R0XÌL�
�RODEH)�4H��[F�XÌH�ROJ
RODV�4HKLNHD>�C���DGTÉWqF%�!��LGWKF�LNJ�
�DT��HqLNCEJ3C��Z:ICOJ
ROD�=
C?>BH.>BLV�	��RODGD��ÖCOHKHKL�
�DNF
W[R0T�L�ROD�>�R�PEF�J!��XI
ÖF�WKH$© J�C���CEJ�DV�s8 � é�� Ú ³';�ª5LGJ!�KCS�"��F � qPa$HqLNJ�
�F�RODGD
DNLNJ�F�ROWqD��0��J�T
ROX*�ÖF�T�ADCFE H�8<>BL��"�
T�LV�.F�WKFIJ'�j>�R�PEFcJO��X0
ÖF�WKH	;�>�C���DGTy�
R�PEF��[C4
�F LNJ�
�DT��T�F�T LNJ·�	��FP
�FIJ'�[F�WkFILT�OFIJ�H��
R�
IFcROJ�Ty>�C���DGT
F�POFIJ'�	��RODNDV��
�F%
�CEXÌFs
IC4CEWKT�LNJ
R��KFIHÌCEJ��	��F � q >�� �!��H%a(�	��F¾WKFIRODNLGH��[L�
kT#�4J
ROXYLT
IHÌC��$�	��F¾CEWKL��ELNJ�ROD
ICODNDNLGHKLGCEJ�DNF�HKHj¸Jt$¹¼8 ö ;l>�C���DNT LNJ�
�DT��T�F2�"��FcFM�ÖF%
M�KHªC��½ROJ LNJ#��J�L��KFP:�CEJ
ROD#XYC4T�F H"��F%
M�KW"��X R0J�T>�C���DNTÅLNJ���WqLNJ�
�LT��DGF(
ÖF�T�FIH"
�WKL�
ÖF�Tj
!�ÅROJÔLGJ#�
J�LV�[F��7T�LGXÌF�J�HKLGCEJ
ROD � q >o/7Jj��ROW��KLT
%��D�ROWMa!�"��F�J�COJ!�KWKL_P$LNROD�#Y$FIT���CELNJ'�¼À �	��R��@D�RG�[FIWL�X����WqFIH ��WqCEXYLNJ�F�J!�KD��YLNJÅC���W@ROJ�ROD��4HKLGH�8dC8LT��>$S';J>�C���DGTj�
R�PEF�
IC4CEWqT�LNJ
RG�[FIH
J�C�� H ��H)��CEJÌR � tw��DNROJ�F(
��#��W[R��"��FIW�LNJÌROJÌLNJ#�
J�L��[F��7T�LGXÌF�J�HKLGCEJ
ROD$H"�
R�
IF'C��lP0ROWKLGC���H]ADCcROXR��DNL��"��T�F�HI>��F�PEF�W��	��FIDNF�HKHMa�>�F�
IDNROLNX �	��R��@C���W�XÌLGJ�LNX0��X;XÌC4T�FID¬>BL��"��CEJ�D��ÌCEJ�FrADC Ù [ XÌC4T�F»LGH|H"�Z�R
�LNF�J!�(�ÀCEW��J�T�FIWKH)�iROJ�T�LNJ��N�	��Fr
�ROHKL�
IHBC��,�	��F�
ICODNDNLGHKLGCEJ�DNF�HKH�T#�4J
ROXYLT
IH@LGJj>(��LT
&��>�FÉROWqF#LNJ'�[F�WKFIH)�[F�Tl>

ÁpÂ ÃÅÄ�ÆNÆGÇ©ÈÉÇ4Ä�Ê7ÆEËÌÈ"È�ÍÉËÌÊ-Î�Ë Ï�Ð�Ñ�Ò<Ê7Ç ÓÌÄ�ÆÕÔ�Ô�Ë"Í"Ä<Ñ�Ö�Ä<È�Ç4Î4Ç4Ä<Ê
b$LGJ�
IF�>�F-R0HKH"��XÌF���F�WKF$�	�
RG�9�"��F$:ICOJ
ROD�XYC$T�F�HBROWKF3J�C��BDNLNJ�F�ROWqD��ÌT
ROX*�ÖF�TDa#�	��F�LGJ�L��KL�ROD�ADC DNF�PEFID

Ò � XÌR?�*
�Fn�
J�L��[F�KZ�"�O��HF�	��F»H��4H��KFIX¼8 Õ ;2J�FIF�T�H+�[C0
�F»DGLNJ�FIROWKL�:IF�TÔROWqC���J�T�R0J�ROW"
�L��[WKROW�� Ò � >JC
CEWJ�	��F
ICODNDNLGHKLGCEJ�DNF�HKH]��WKC�
�DNFIX@aZ>�F��	�!��H'FIX*��DNC?�l�"��F3T�F%
�CEX*�ÖCEHqL��KLNCEJ¯
¶×° � � §�² Ú 8 ö Ã R';

Ù [ ¶ Ò\Ú 8 ö Ã 
�;
>BL��"�

¯
ß¶ 8 Ù W Ú Ù g ;zà¾ROJ�T

Ò ¶�Ø�Ù ìí ö³
òó § Ø<Ú ìí ³

ö

òó
ß 8 ö�Õ ;

� ��F#DNR��"�KFIW�F�YZ�
ROJ�HqLNCEJkLNH|R-H"��F%
�L�RODD
IROHKF#C��_�	��F$
�CEJ'�[W[R�P0ROWqL�ROJ'�@WqF%��WqFIHKF�J'�iR��KLNCEJQ8d´ Õ ;�>^� ��R��BLNHMaZ�	��F
PEFM
M�KCEWKH98 ö Ú ³'; à ROJ�T@8�³ Ú ö ; à ROWKF�DNLGJ�F�ROWqD��3LGJ�T�F%��FIJ�T�FIJ'�2F�LT�EF�J�POF%
-�[CEWqH2C��X�	��F � y � JO��DND4XÅR��KWKLÇYR8�° [ ¶³';�KZ>BL��"�j¹o��HI>m8 ö Ã 
�;�ROJ�T28 ö�Õ ;-a!>�F3ROWKF�H��iRG�[LNJ#�I�	�
RG� Ø�Ù ROJ�T Ø<Ú ��WKCQP4LNT�Fn�z>�C½WqF�ROD¦
IC4CEWKT�LGJ
R��KFIH�CEJ�	��F+
IF�J!�KFIW2F�LT�EF�J�H"�
R�
IFO>98�C
CEW.�"��F+:ICOJ
ROD$P0ROWqL�R�
�DNFIHMa��"��FIWqF|LNH�J�C�H��[R�
�DNF�H"��
�H��
R�
�F�a�HKC Ô [ ¶ts >v;S� �!��H° ß¶ � �� Ü ¯ 8ÀCEJ�F(
ICEX*��DGF-YYROX*��DGL��	��T�F?;*ROJ�T Ò 8<�z>�C�WKFIROD��
FIDGT�H&;^��WqCQP$LGT�F �ÀC���W2WqF�RODX
�C$CEWqT�LNJ�R��[F�H2CEJ�	��F Ã t � ROW)�[F�HKL�R0J�
IFIJ'�KFIW#FIL��EFIJ�H"�
R�
�F�a�>(��LNDNF­² ß¶ 8 Ô W Ú	Ô g ; à T�FIH�
IWqLT
�FIH��	��F³J�CEJ�DGLNJ�FIROW9
%��W"PORG�	��WqF
C��,�	��F � që>BL��"�ªWqFIH"��F%
-�(�[CN�	�
R��BH��
R�
�FO>� ��FN
ICODNDNLGHKLGCEJ�DNF�HKH'H��4H��KFIX LGH�HKL��EJ�L���
�ROJ'�[DV��T�L��ÖFIWKF�J'�r�ÀWqCEX �	��FN
ICODNDNLGHKLGCEJ
ROD�CEJ�F0>0/7J2�
ROW)�[LT
M��D�R0W%a
LNJ�H��[FIROT�C��^�
R�P4LNJ��YCEJ�DV��CEJ�Fr��CELNJ'�I8zR�� � ¶ �"  ;+>(��F�WKF��	��FS
ICEDGDNLNHqLNCEJ�ROD�t � F�LT�EF�J�P0ROD���FIH(
�WKCEHqHn�	��F
LNXÌR��ELGJ
ROW)�³RGY$LGH%a4LNJN�	��F9
ICEDGDNLGHKLNCOJ�DNF�HKH�H)�$H)�[F�X R���ROJ'�N�EL_PEFIJ � � 8ÀF�PEF�J � � ¾ �"  ;^�	��F�WKF»ROWKF�ROJYLNJ#�
J�L��[F

ö Ã



J!��X0
�FIW|C��m�ÖCELGJ'�[H�COJ��	��F�XÌROW��ELNJ
R0DX
%��W"PEF*8��OLGPEF�Jj
'�Ô=BF!©Fq > 8 Ò\Ú � � ;zª ¶ ³';o>(��FIWqF�t(� F�LT�EF�JnPOR0DT��F�H
IWqCEHKH �"��F#LNXÌR��ELGJ
ROW��ÌRGY$LGHI>2?»DV�[F�WKJ
R��KLGPOFID���a�LV�8COJ�F#LNH+�OLGPEF�J@�"��F#LNJ�L��[LNROD�
ICEJ�T�L��KLNCEJ�H Ò ¶ Ò � ROJ�T � LNH
LNJ#
IWKFIROHKF�TDa�LGJ DGLNJ�FIROW��	��FICEW)���	��FYLNJ�LV�[LNROD8DGF�POFIDL�ÖF�WKHKLGH��KH-ROJ�T CEJ�Flt � 
�WKROJ�
&�1
�F%
�CEXYFIHr��J�H��[R�
�DGF
R��#HqCEXYF � ¶ � � 8<�ÀC���J�T��ÀWqCEX =BF!©Fq > 8 Ò � Ú � � ;�ª ¶ ³�;�>I/��$>BLGDND,
ÖF½H���C?>BJDam��C?>�F�PEF�W%a.�"�
R����"��LNH#T�C$F�H
J�C���XÌFIROJR�"�
R��]�	��F�H��4H��KFIX¼8ÀLNJ�LV�[LNRODNL�:IFIT0>BLV�	� Ò � ;J
�L�����W"
�RG�[FIH�R�� � � HKLGJ�
IF9�	��LGH]�[WKROJ�HqL��[LGCEJYT�C$F�H|J�C��
J�FM
IFIHqH[ROWqLNDV�N
&�
ROJ��EFÉr�o «
oa]NoÉ�Oea>^� ��LGH�H"�����OFIH��KHF�	��R��J�	��F9
�L�����W"
�RG�[LNCOJYC���RS
�CEDNDGLNHqLNCEJ�DGFIHqH�H��4H��KFIX 8zR0J�T�	�!��H �"��F�>BLNT#�"��C��m�	��F�t�LGXÌLV�[H�H"��LV�<�@WKFM�ELNXYF?;�XÅR��ÅT�F%��FIJ�TËCEJ��"��F#LNJ�LV�[LNROD�
ICEJ�T�L��[LGCEJ�HF>BLV�	��>(��L�
&��	��F�H)�4H��[F�X LNH@H��[ROW��KFITl>

Û/Â�ÜfÝ�Ñ­ËÌÏÉÇ4Í�Ò<Æ'ËÌÞ&Ç4Ô/ËÌÊ$ÍÉËßÓ Ä<Ï�Î.à�ËrÍ"Ä<Æ.ÆGÇ©ÈÉÇ4Ä<Ê-ÆEËÌÈ"È�ÍÉËÌÊ-Î�Ë ÏfÑ�Ò<Ê7Ç ÓÌÄ<ÆEÔ
�n��XÌF�WKLT
IROD4H��	��T�LNF�H�C���C���W�XYC4T�FID4H��4H��KFIX 8 Õ ;*C��DÄ$t$¹ E H(8��KFIJ½WKFIROD�T�F%�EWqFIFIH�C��X�ÀWqFIF�T�CEXl;.
ICEJZ�
WKX�	��F-F-Y$LGH��[F�J�
IFÉC���RRt�LNXYL��[H�H"��LV�<��ROJ�Ts�	��FÉWqFID�R�Y�RG�[LNCOJ@�KCÔR � q LNJ@�	�
R���XYC$T�F�Dh>FC5COW �"  ¾ � ¾ �-¡ a

L��|LNH+�ÀC���J�T��"�
R�� �ÀCEW|RODNXYCEH��@RODNDÖLNJ�LV�[L�R0D¬
�CEJ�T�LV�[LGCEJ�H�8�/ � E H	;'ROJkLGJ�L��KL�ROD�
���WqH��'C��m=X��
-�	�
RG�[LNCOJ�HBCZ
M
%��WqH�	��R��ÅF�PEF�J!�"�
RODGD�� T�LNF�HÔR�>�R?� DGF�R�P4LNJ�� CEJ�D��eADC]E H�>£� ��LNHYLNHYLNDND���H��KW[R��KFIT�LNJ�C�LT��> Õ �ÀCEWlé[á'â7ã ¶ ö aô ¶ ³ ß ö a+» ¶ ³ ß ³ ö 8�
��#�l° [ ¶ ³';ÐROJ�T ö ¶ ö K'LNJ��[FIWqXÌHYC��$�"��F@�KFIX*�ÖF�W[R��"��WKFs�EW[R0T�LNF�J!�%aF�	��F
DNLGJ�F�R0WI�	��WqFIH���CEDNT®8zR0HKHKCO
ILNR��[F�T�>BLV�	� �"  ;³LNH0�ÀC���J�T��KCQ
�FQ8dø�ù�ú à ;  Xä ö ß k > ?+�lø�ù�ú à ä � ß � �ÀCEW
XÌROJ'��/ � E H%am�	��F0�
J�ROD2H��[R��[F½LGH#FIHKHqFIJ'�[LNRODNDV����J�LT�!��F�Km�	��R��3LNHMa�XÅROJ'�s�[W[R H F%
M�KCEWKLGFIH3ROWqFÐR��"�KW[R�
-�[F�T R��
DNFIROH����KC��"��F*
IDNCOHKF³P4LT
�LNJ�LV�z�¾C��|RËJ�COJ!�KWKL_P$LNROD.�ZY�F�T1��CELNJ'�l8zRG� Ò ¶ Ò$å µ¶æs am>BL��"�cRODND�C��	��F�W���FIDNT�H
P0ROJ�LGH"��LGJ��!;�>1��C?>�F�PEF�W%a|C��	��F�Wp/ � E HN
�R0J�DGF�ROTU�KC2��J
ROD@H��[R��[F�HÐT�F%��FIJ�T�FIJ'�ÅCOJ4�"��Fj/ � E HI>�C
CEWI�	��F
&��CEHqFIJ�HKF-�½C�� ��ROW[ROXYFM�KFIWqH%a^�	��F�t�LNXYL��KH3H"��LV�<�I�[F�WKXYLNJ
RG�[FIHÉR��j8dø�ù�ú à ; ¡¿ä � ß Ã 8zROHqHKCO
ILNR��[F�T1>BL��"��-¡ ;s>oC
CEWo�[F�XR��FIWKR��	��WqF(�EW[ROT�LNFIJ'�KH]
�FM�OCEJ�Tl�"��F9t�LNXYL��[H��7H���L��<��WKF%�OLNXYFI8 � º �-¡ ;-a'�"��F�XYC4T�FID
T�C4FIH�J�C��
H[RG�	��WKR��[FÐLNJ2�EF�J�FIWKRODh>N� �
RG�ÉLGH#J�C���LNX*��CEW��[ROJ'���ÀCEW3R��O��RODNLV�iR��KLGPEF-T�LNH�
%��HqHKLNCOJ C��]�	��F*t�LGXÌLV�[H»H���L��<�
HKLGJ�
IF���L�����F�W)�7COWKT�F�W+�[W"��J�
�R��KLNCEJ�Hr8ÃHKF�F0b4F%
O>�Æ�/"/);|T�CÐH[RG�	��WKR��[F0>
÷ÌçÔø ÿ�Í�ùÅú9Í|û Ë�É-ùÌ÷ è�ü�Î�ý ÿ�ÉSÎ�ÿ�þpÎ^É@ú'÷Iü3ùéè�ü3û ÿ3ü�Î\Î8÷%Ê
÷Iü3ù*Î\ÍnÊ¦Ê�Ê��lÊ
únÍ Ë
?»Hr>|R0H³XÌF�J'�[LNCOJ�FIT F�ROWqDNLNF�W%a,�	��FR��WKC�
�DNFIX¼>BLV�	�Q�"��FÔHqLNX*��DNFÐF-YO�KW[R���CED�RG�[LNCOJ C��F�	��F�
�CEDNDGLNHqLNCEJ
R0D�	��WKFIF��z
�LV����W"
IR��[LGCEJ H�
IFIJ�ROWKLGC��[C R�
ICODNDNLGHKLGCEJ�DNF�HKH3H��4H)�[FIX LNH½R¾XYLNH���J�T�F�WKH��[ROJ�T�LGJ��¾C��(>(��L�
&��XÌC4T�FIH

X0��H)�¾J�FM
IF�HKH[R0WKLNDV�®
�F LGJ�
ID���T�F�T�LNJ£�	��FU
�FIJ'�[F�W¾FIL��EFIJ�H"�
R�
�F ROJ�T LGJVH���
�HKFM�!��FIJ'�P
�ROD�
%��DNR��[LGCEJ C���	��F � q >_� Fp>BLNDND�T�FIXYCEJ�H)�[W[RG�[Fp�	�
RG�ÉF�YZ��DNL�
IL��KD��@�ÀCEW3C���W3XYC$T�F�D(8 Õ ;$
'�2
�C��	�P��FIW��"��W"
�R��[L_PEF*
ICEJZ�
H��KW"��
-�[LGCEJªC��\�	��F Ã t � q R0J�T`�!�
RODGL��[R��[L_PEF3ROJ
R0D��4HKLGH@C��\�"��FÉTZ�$J�ROXÌL�
IHBCEJ��	��F � q 8<�	��LGHBHKF%
-�[LGCEJ�;-a

ö�Õ



ROJ�T�
'�ªF-Y�R�
-�$
�ROD�
%��DNR��[LGCEJËC��J�	��FÉWKFIDGF�P0ROJ'���#Y$F�TP��CELGJ!��C��o�"��FI����DGD8J�COJ�DNLGJ�F�ROWqL��z�Q8db$F%
0>¦Æ�;s>$´�C��"�
H[RG�	��WKR��[F�T�
ICEDGDNLGHKLNCOJ�DNF�HKH@T#�4J
ROXYLT
�H�ROJ�Ts�	��Fpt�LNXYL��KH@H"��LV�<�rê � 
IROJ�
�FI��WqFIT�L�
M�[F�T�
'�¾R0J
ROD��4HqLNH(�	�
R��
LNJnPOCEDGPOFIHJ�	��F9
ICEJ�H��[W���
M�KLNCEJYC��¦�	��F � q >^/���LNHo
�WKL��KLT
IROD#�[C�WKFIRODNL�:IF+�"�
R��J>(��FIJR�	��F(:ICOJ
ROD�
ICEX*��CEJ�FIJ'�KH
ROWqFn��J�T
ROX*�ÖF�T�©�° [ ¶ ³#K4HKF�F�¹o��HI>�8 Õ F�;�ROJ�T�8 Õ �d;�ªda!�ÀCOW�R0J!�*
&��COHKFIJl
�L�����W�
�R��KLNCEJN�
R0W[ROXYFM�KFIW � � �"��FIWqF
LNH�RkXÅR0W"�ELGJ
ROD\
M��WqPOF�8�C�LT��> ö ;3COJP�"��F Ò ��D�R0J�F�a�H[RG�[LNH)�<�4LNJ��ª='F�©�q > 8 Ò\Ú � � ;zª ¶ ³#a8R���F�R�
&�Q�ÖCOLNJ'��C��>(��L�
&� CEJ�FÅC�� �	��Fjt � 
�WKROJ�
&��F�Hp
ÖFM
ICEXYFIH³DGLNJ�FIROWKDV����J�H)�iR�
�DNFÔR0J�T1�	��F � q LNH Ã t¼8dC8LT��> Ã Ko�	��F
XYC$T�F�H2LNJp�	��F � q ROWqF'H��
ROT�F�T�;�>2? HqLT�EJ�LV�X
�R0J!��T�L��ÖFIWKF�J�
IF �ÀWqCEXÌ�"��F(
ICEDGDNLNHqLNCEJ�ROD!
�ROHqF�a4LNJp>(��LT
&�N�	��F
F-YZ�
R0J�HKLGCEJ LGH#T�CEJ�FYROWqC���J�T��"��FÐXÅROW��ELNJ�ROD.��CELGJ!� � ¶ �"  a Ò � ¶ës >(��F�WKFN�	��FÐJ�CEJ'�KWKLGP4LNROD�HqCEDT�#�KLNCEJ
�LV����W"
IR��[F�H%a
LNH �"�
R��(
ICODNDNLGHKLGCEJ�DNF�HKH|TZ�$J�ROXÌL�
IHS8��ÀCOW@HKCEXYF��ELGPOFIJ � � ;|WKF%�!��LGWKF�H'F�YZ�
ROJ�HqLNCEJ�ROWKC���J�T@�"��LNH
XÌROW"�ELGJ
ROD¬
%��W"PEF0>�*CR
�CEJ�H��KW"��
-���	��F � qQa�>�FS>BWKLV�[F$�	��F-T�FM
ICEX*�ÖCOHKL��KLNCEJQ8 ö Ã ;-a�>(��FIWKF´h ° Ú&Ò jI��WKCQP4LNT�F�Hn�ÀC���W'WqF�ROD
IC4CEWqT�LNJ
RG�[FIHÉCEJ1�"��F�
IF�J'�[FIW½F�LT�EF�J�H"��R�
IFkROJ�TK² T�FIH�
IWqLT
�FIHI�"��FÔJ�CEJ�DNLNJ�F�ROWr
%��W"P0R��	��WqF�C�� �	��F � q>BL��"�kWKFIH��ÖFM
M�9�[Cp�	��R��'H"�
R�
�FO>/���LNH�R0DNHKC@LGXR��CEW)�iROJ'�D�KC'WqF%
IRODNDG�	�
R��_>�FJ�iROM0FJ�"��FLt(� XYC$T�F�HD�[C(
�F�DGLNJ�FIROWKDV�'T
ROX*�ÖF�Tl8�° W ý g Ú ñ W ý g µ¶³';½LNJ C���W*
ICEDGDNLGHKLNCOJ�DNF�HKH½XYC$T�F�DBK*¢�
�CEDNDGLNHqLNCEJ�DGFIHqH"¤ WKF-�ÀFIWqHÅCEJ�DV�U�[C DNLGJ�F�ROWqD��1��J�T
ROX*��FIT�ADC]E H�>�� ��F
T�LGHKHKL��
R��KLGPEFn�[FIWqXÌH@LGJj�	��F#DGLNJ�FIROW|T#�4J
ROXYLT
�H@C��m�	��Frt �xE H@XÌR���
�F�P4LNFM>�FIT�ROH+�iR0M4LGJ��½LNJ'�KCÌR�
%
IC���J'�
P0ROWKLGC���H�HKXÌRODGD
JO��XÌF�WKLT
IROD5T�LNHqHKL��
R��[LGCEJÐFM�ÖF%
-�[H|R0D�>�R?�4H]��WKF�HKFIJ'�@LGJÌHqLNX0��D�R��KLNCEJ�H�>\¹�POFIJ'�	�
R0DND��N>�Fn>BLGDND�iR0MOFN�	��FÌDNLNXYL��»C��+:�FIWqC�t � T�LGHKHKL��
R��KLNCEJcROJ�TP>BLNDGD�H"��C?> �"�
R��ÉL��3T�C4FIH�J�C��S�!�
RODNLV�iR��KLGPOFID��s
&�
ROJ#�EF�	��F�TZ�$J�ROXÌL�
IH@WqFIH"��D��[LGJ��p�ÀWKCEX C���W � q¼
�ROD�
%��DNR��[LGCEJl>��C��[FJ�	�
R��,�ÀCEW,��J�T�F�WKH)�iROJ�T�LNJ��9�	��FL�ÀCEWKX C��Z�	��F]��WKLGXÅR0W��$
�LV����W"
IR��[LGCEJ3LNJkgioa]v]¹fN`�fhoau�^O]�T#�4J
ROXYLT
�H%a WzW
L��ÐXÌR��f
�FªF�J�C������4�[CcLNT�FIJ'�[LV�<�U�	��F@
IF�J'�[FIWYFIL��EFIJ�H"�
R�
�F¾ROJ�T�CEJ�D��U�"��FsADCÅ
�CEJ'�[WKL�
��#�KLNCEJf�[C2�	��F
J�CEJ�DNLNJ�F�ROWS
%��W"PORG�	��WqFj�
ROW��I>P��C?>�F�PEF�W%a�H���
&� ROJ R�����WqCnR�
&�Da�R0D��	��C������ LV�I�4LNF�DNT�H½R�
�CEWKWqF%
-�½WKF�H"��DV��ÀCEW*�	��F@�ÀCEWKX C��$�"��F�
ICODNDNLGHKLGCEJ
ROD �'C��#��
�LV����W"
IR��[LGCEJ�8À?�����FIJ�T�LVY � � ;-aBLGJ·�EFIJ�FIW[R0D9>BLGDNDBJ�C��l�ELGPOF
ICOWKWKFM
M�l�O��ROJ'�[L��[R��[L_PEFËCEWN�ÖCOHKHKL�
�D���F�PEF�J·�!�
RODNLV�iR��KLGPOFËWqFIH���D��KHÅR2�
J�L��KFªT�LNH��[ROJ�
�F�R�>�R?���ÀWKCOX �	�
R��
�LV����W"
IR��[LGCEJl>e8d¸*FIW��"��W"
�R��[LGCEJU�	��F�CEW��U��WKCQP4LNT�F�H½CEJ�DV� DGCZ
IROD�LGJ#�ÀCEWqXÅR��KLNCEJ.>�;xqªCEWqF�LNX*�ÖCOW��iR0J!�KD���a�L��
�R0J�J�C����ELGPOFS
�CEWKWqF%
M�»T#�4J
ROXYLT
�H�LGJs�	��FI
ICODNDNLGHKLGCEJ�DNF�HKH@DGLNXYL���>L/7J'�[WqC$T��#
M�[LGCEJ¾C���J�CEJ�DGLNJ�FIROW(
%��W"PORG�	��WqF
T���F$�KC*
�C�����DGLNJ��p�KCYDGLNJ�FIROWKDV�YT
ROX*�ÖF�TªHqLNT�FM

ROJ�T@
�W[R0J�
&��FIH'LNHBR½H)�$H)�[F�XÅR��KLT
$>�R?�j�KCN��WKCO
IF�FITl>
ÉÌø ÿ���3¢�x��#U:�*-3'1.£��$,.%ìop*-,.o�í',N*7�&1.�$3¿*7#��$í'39%ì�&îc�ï:�*7#�ð$1439*$,Co�íc#&ñ$�Qò �/óGôßõiö¬÷'ø�ù�ú�û"üßý�þ
C
CEWBRN�ELGPOFIJ Ò � aX>�Fr
&��C4CEHKF � � HqC*�"�
R���=BF'©Fq > 8 Ò � Ú � � ;zª ¶ ³�>L�8CYDNC?>�FIH��'CEWqT�FIW'LNJËROJËF-YZ�
R0J�HKLGCEJ

ROWqC���J�T·�"��F XÅR0W"�ELGJ
ROD9
%��W"PEFe8Ã?n���ÖF�J�T�LÇY � « ;�an>�F ROWKF DGFIT·�[CU�"��F Ã tÛH)�$H)�[F�X 8 � ö S';N�ÀCEWl�	��F
ö��



T#�4J
ROXYLT
�H|CEJ��"��F � q >J� �
R��+
�ROJ�LGXÌXYFIT�LNR��[F�D��p
�F�WqFIT���
�FIT��[C½R « t�H��4H��KFIX �ÀCEW�¸ ß¶ ÷ ° ÷ [@R0J�T Ò
'�0>BWKLV�[LGJ�� ° ¶ â@���Eÿ�ROJ�TÐJ�C��KLNJ��$�	��R��o�	��F��#T�FM�ÖF�J�T�FIJ#
IF»F�J'�[LNWqFIDV�³T�FM
IC�����DNFIH�>o� �!��HL>�F(�
J�TN�	�
R���	��F � q T#�4J
ROXYLT
�H(���@�KC���8 ÷ ° Ú ° Ú&Ò ã Ò � Ú � ã � � ÷ [ ;|LNJj�	��F#P4LT
�LNJ�LV�z�ÅC�� Ò � ROJ�T � � C�
ÖF-�V¸ ¶ � ='F�©��L8 Ò\Ú&Ò � Ú � Ú � � ;�ªN¸ Ú VÒ ¶�� 8 Ò � Ú � � ;"¸ ß 8 ö�� ;
� ��Fr�z>�C��hPEFM
M�[COW � 8 Ò � Ú � � ;@ROJ�Ts�	��Fr����J#
M�[LGCEJ��L8 Ò\Ú&Ò � Ú � Ú � � ;BROWKF3M�J�C?>BJl>9��C��KFr�"�
R��	�L8 Ò\Ú	Ò � Ú � Ú � � ;
LNH#F-�.FM
M�KLGPEF�D�� R0J F�Y#��ROJ�HKLGCEJcC�� q > 8 Ò\Ú � ;#ROWqC���J�T Ò ¶ Ò � ROJ�T � ¶ � � >*bZ���#�ÖCEW)�[LGJ��ËRODT�EFM
�W[R�R0J�T
F-YZ��DGLT
�L��+�ÀCEWqX0��DNROHF�ÀCEW+�"��FIHqFS�!�
ROJ'�KL��[LGFIH'ROWqF$��WKF�HKFIJ'�KFIT¾LGJË?n����FIJ�T�LÇY � « >� ��FÔCOWKLT�OLNJ�
 8�¸ ¶ ³#a Ò ¶ s ;�LGH³Rs�ZY�F�T4�ÖCELGJ'�I�ÀCEWr�	��LGH-WKF�T���
�FIT�T#�4J
ROXYLT
�H%K�L��ÉLNH-DGLNJ�FIROWKDV�
H��[R�
�DGFl�ÀCEW � ¾ �"  8��	��Fj
ICEDGDNLNHqLNCEJ�DNFIHqH�ROJ
RODGC���C�� �"  ��F�WKF�LGHS�ÀC���J�TU�ÀWKCEX ='F�©�q > 8 s Ú �"  ;�ª ¶ ³';ÉR0J�T��J�H)�iR�
�DNF-C��	��F�W�>BLNHqFO>n��C?>�F�PEF�W%a��"��F-H)�[WqLNM�LNJ��N�ÀF�RG�	��WqF-C��^�"��LNH�T#�4J
ROXYLT
�H�LGH9�"�
R��9�	��FÉFIJ'�[LGWKFd¸ ¶ ³��DNROJ�F�LNHBLNJnP0ROWKLNROJ'�I8 V¸ ¶ ³#aQVÒ ¶�s ;s> � ��LNH9��J!��H"��ROD.
�F%��RQP4LGCEW�LGH9�"��F��
WKH)��LNJ�T�LT
IR��[LGCEJj�	�
R��(�ÀCEW(�	��F
ICODNDNLGHKLGCEJ�DNF�HKH'HKLV�	�
R��KLNCEJ@�	��F½COWKLT�OLNJ�T�C$F�H�J�C����
R�POF0�	��F½HKROXÌFI��WKF-�ÀFIWKWqFIT H��[R��	��H3ROH�LNJ C��	��F�W%alXYCEWKF
ICOJ�POFIJ'�[LGCEJ
RODJ��WqC�
�DGFIXYHI> W�� /7J�T�FIFIT�a.�ÀCEW�ROJ'�2�EL_PEFIJ � �	��FYH��4H��KFIX9RODGHKCËROT�XYL��KH3Rcu.oau
rÃpsfvyQfÃ^O]
�*�$wÉ¨«
oafvu
r�À ¶�� ¸ å]Ú&Ò$å � Ò$å 8 � ;���aZ>(��LT
&�ËLNH+�"��F3HKCED��#�[LGCEJ�C��¸ å ¶ ³ Ú � 8 Ò$å+Ú � ; ¶ts ß 8 ö�¯ ;
?»H�>�ROH-T�F�XÌCOJ�H��KW[R��KFIT LGJ1C8LT��> Õ a*H"�#
&� R@�#Y$F�TU�ÖCOLNJ'��LNH3C�
�HqFIWqPOFIT LGJ J!��XYFIWqLT
�R0D2LNJnPEF�H��[L��nR��KLNCEJ�H
C����"��F¾CEWqLT�ELGJ
ROD|H)�4H��[F�X 8 Õ ;�>y� F@>BLNDGD'H���C?> �	�
R��R�	��FªH��[R�
�LNDGL��z� C��rÀ T�FM�[F�WKXYLNJ�F�HR�"��F�t�LGXÌLV�[H
H"��L��<��>Ì? H)�[WqLNM�LNJ��kT�LV�.F�WKF�J�
IF*�ÀWKCEX �"��F*
ICEDGDNLNHqLNCEJ�ROD\�'C��#� 
�L�����W�
�R��KLNCEJ LNH$�"�
R���À LNH���WqFIHKF�J'�½F�POFIJ
LNJf�"��FªH���
�XÌROW"�OLNJ
ROD�WKF%�OLNXYFO>�?»DGHKC�aL
ICEDGDNLGHKLNCOJ
ROD�ROJ
RODV�$HqLNHN��WqFIT�L�
M�[Hp�"�
R��N�	��FËJ�CEWqXÅR0DF�ÀCEWKX 8 ö?« ;
LNH3Rj����J�
-�[LGCEJ C��F�"��FN:ICEJ
R0D2T�LNHqHKLT��R��[LGCEJ�° [ 8O¹ �U» ° çXW[ ;��	�
RG�3T�C$F�HÉJ�C���
ICEJnPOFIW"�OFR�[C18 ö<� ;»LNJ��	��F° [ ¨ ³YDGLNXYL��I> � CEDNDGLNHKLGCEJ
ROD.ROJ
RODV�4HKLNHBLGH'FM�!��LGP0RODGFIJ'�(�[CR�[ROM�LNJ��p�"��FS¾L¨ ¿ DNLGXÌLV�F�
WqH��%a¬�"��FIJ@�iROM�LNJ#��	��FS° [ ¨ ³YDGLNXYL��$8��	��FIWKFM
'�`
IRODT
M��D�R��KLNJ�� � t � q T#�4J
R0XÌL�
IH&;s>F/���LNHBJ�FM
IFIHqH[ROW)�s�KCÅF�XR����ROHKL�:IF��	�
R��
ICODNDNLGHKLGCEJ�DNF�HKHBT#�4J
ROXYLT
�H»WqF%�!��LNWqFIH��"�
R����"��F0° [ ¨ ³ÔDNLNXYL��(
�FS�[ROMOF�J��
WKH)��a��"�O��H#FIJ�H���WKLGJ����	�
RG���	��F�ÀCEDGDNC?>BLNJ��I
�ROD�
%��DNR��[LGCEJÔC��,�	��F � q T#�4J
ROXYLT
IHr8ÀLh> FO>Va#�	��F�¾o¨ ¿ DNLGXÌLV��;2LNH ��FIW)�ÀCEWKXYFITËLNJ Ã t H"��R�
IF0>b$LGJ�
IFI�"��FÐHKCED��#�[LGCEJ¾C�� � 8 s Ú � � ; ¶�s ©Ö¹o��>L8 ö�¯ ;zª�LNH � � ¶ ³#a'Àë��ROHKHqFIH��	��WqC��������"��FÐCEWKL��ELNJ�ROH ��
ROHqHKF�HS�	��WKC������P:�FIWqCf8dC8LT��> � ;�>Ð?»H � LNJ�
�WKF�R0HKFIHMa.
�C��"�2�"��FYXÅROW��ELNJ�ROD\
M��WqPOFÅROJ�TP�"��Fp�#Y$FIT1��CELGJ!�
XYC(POF3CEJj�	��F Ò ��D�ROJ�F�a
ROHBH"
&��FIXÌR��[L�
�RODGD��ÌH"��C?>BJ�LGJ�C�LT�OHI> ö ROJ�T � >� ��F3H��4H)�[FIX 8 ö�� ;]�ÀCEW@T�FIH"
�WKL�
�LNJ��p�"��F#T#�4J
ROXYLT
�H'J�F�ROW+�"��F3XÅROW��ELNJ�ROD¦
M��WqPOFr>�ROHBT�F�WKLGPOFITs��J�T�F�W�	��FBROHKH���XR�Z�[LNCOJI�	�
RG�^�	��F 
�C$F-�*
ILNF�J'� � 8 Ò � Ú � � ;8LGH�J�CEJ�:�FIWqC�>2=BFIXYFIX0
�FIWqLNJ����"�
R��^�"��F|DGCZ
IR��[LGCEJ-C��2À
LNH,�EL_PEFIJS
'�I¹o�5>#8 ö�¯ ;�aG>�F|J�C��[FJ�	�
R��\¹o��HI>X8 ö�� ;�ROWqF�P0RODGLNT�CEJ�D���
ÖF-�ÀCEWKF§Àx
IWKCOHKHKF�H\�	��F�XÌROW"�ELGJ
ROD�
M��WqPOF

ö�¯



8ÃLz> F0>�aZ�ÀCEW � H��#�*
ILGFIJ'�[DV��HKXÌRODNDÖHKCN�	�
RG� À LNH@H)�iR�
�DGF#LNJj�	��F­¸ÌT�LNWqF%
-�[LNCOJ�;�>^� ��FÉT#�4J
R0XÌL�
IH ��WqFIT�L�
M�[F�T
'�@¹o�4H�>.8 ö�� ;|R0WKF3WKF�D�R��KLGPEF�D��R�[WKL_P4L�RODd��T�F%��FIJ�T�LNJ��YCEJ��	��F3HqLT�EJËC��,�	��F3LNJ�L��[LNRODl=BF'©��L8 Ò\Ú	Ò � Ú � Ú � � ;�ªda5RODND�[WKR H F%
-�[CEWqLNF�H�H��[ROW��KLNJ��ÌLNJ`�"��F-P4LT
�LNJ�LV�z�ªC��o�	��F³XÌROW��ELNJ
R0D_
%��W"PEFÐROWqF³FILV�	��F�W�R����[W[R�
M�[F�T��[Cl�"��F+¸ ¶ ³��DNROJ�F*8zR0J�TkFIJ�T@����
IDGCEHKF��KCN�"��F3LNJ�LV�[LNROD5H��iR0W��[LGJ��p��CELNJ'��;�CEWBROWKF#LGJ�L��KL�RODGD��½WqF%��FIDGDNFITj
#�#�'F�PEF�J'�	�
RODGD��
R����[W[R�
M�[F�Tl>� ��F ��CELNJ'��RG�^>(��LT
&�)À 
�WKCEHqHKF�HJ�"��FBXÅR0W"�ELGJ
ROD!
%��W"PEF'LNH�C�
�P4LGC���HKDV�-HqLT�EJ�L��X
IROJ'��>.� F@T�F�J�C��[F �"��F �
R��r>(��LT
&�P�	�
RG�-CO
%
M��WKHS
!� �-¡ >j� �
R��ÉLNH%a,�	��F�WKFYLNH�HKCEXYF � ¶ �-¡ H"��
&�1�"�
R��­À ¶�� ¸ å ¶ ³ Ú&Ò ¡å ß¶Ò$å 8 �-¡ ;���HKLNXI��D��[ROJ�FIC���HKDV�ÅHKR��[LGH��
F�H� 8 Ò ¡å Ú �-¡ ; ¶±s Ú =BF'©��L8 Ò ¡å Ú&Ò ¡å Ú �-¡ Ú �-¡ ;�ª ¶ ³ ß 8 ö�k ;
�*C*��J�T�FIWqH��[ROJ�T��	��F�¸ Ú&Ò T#�4J
ROXYLT
�H@LNJ��	��F3P4L�
ILNJ�L��z�ÌC�� �-¡ ROJ�T Ò ¡å a�L��@LGH@J�F%
�FIHKHKROW��j�KCÐF-YZ�
ROJ�T��	��FÒ F%�!�
R��KLNCEJ������[C���8 ÷ ° Ú ° Ú&Ò ã Ò ¡å Ú � ã �-¡ ÷ g�;-K�>�F3C�
#�iR0LNJQ©h¹o��HI>.8 � � Ã ;�ªV° ¶ �]8 Ò\Ú&Ò ¡å Ú � Ú ��¡ ; ° Ú VÒ ¶ � ='F�©��@8 Ò ¡å ; Ü ² ° ª Ú 8 ö S';
>(��F�WKF�� LGHBRÐM�J�C?>BJ � y�Ã XÌR��[WqLVYÖ>
?»J:F�Y#��ROJ�HKLGCEJ,LNJ �[F�WKXYH�C���XYC4T�FIH CEJ �"��Fy
IFIJ'�KFIW�FIL��EFIJ�H��
R�
�F�h ° Ú&Ò\Ú � j 8ÃCOW H��4XÌXYFM�KW��
ICOJ�HKLGT�FIWKR��[LGCEJ�H%a W�| Lz> F0>�aX��FIWqLNC4T�LT
$
�C���J�T
ROW���
�CEJ�T�LV�[LGCEJ�H'R�����DGLNF�TËLGJ@�"��Fr�ÖCEDGCELNT�ROD.T�LGWKFM
M�[LGCEJDa�>(��L�
&�

WKFM�!��LNWqFJ�"�
R��C²Å
ÖF�LNJ�T�F%��FIJ�T�FIJ'��C�� ° ;�a0T�LT
M�[R��[F�H_�	�
R��ß² ¶ e���� 8 Ò ¡å ; Ü 8 Ò ã Ò ¡å ; ° §������"8 Ò ¡å ; ° 8 � ã�-¡ ;\§ Ü?Ü?Ü Ú >(��F�WKF´e ��� 8 Ò ¡å ;#LNH3R�
ICOJ�H��[ROJ'� Ã�y � XÌR��[WqLVY R0J�T � ��� 8 Ò ¡å ;�LNH�R��z>�C��hPEF%
-�[CEW��[C@
�F
T�F-�[FIWqXÌLGJ�FIT.>S� �
RG�3XÅR��s
ÖF½R�
%
ICOXR��DGLNH���FIT W k ~�W�u 
'�¾FM�!�
R��[LGJ����	��F0�[LNXYF-T�FIWKL_P0R��[L_PEF³C��J�"��Fp�ÖC?>�FIW��
HKF�WKLGFIH@F-YZ�
R0J�HKLGCEJkC��C² �[Cp�	��F#WqLT���'�)�z�
ROJ�TÔHKLGT�F#C��m�	��F»F�PECODT�#�KLNCEJ�FM�O��R��[LGCEJ��	�
RG� �ÀCEDNDGC�>BHL�ÀWKCEX��	��F
WKF�H��KWKLT
-�[LGCEJ¾C��L¹o��HI>J8 Õ ;(�KCl�	��F � q >$/7J T�F-�iROLGDBa�>�FI�ÀCODNDNC?>7�"��F0��WqC H F%
-�[LGCEJ¾XYFM�	��C$T¾T�FIH"
�WKL�
ÖF�T�
!�
A$��:IJ�FM�[HqCQP¦a�W�u$>(��LT
&��T�C$F�H»J�C���WKFM�!��LNWqF³RR��WKFIDGLNXYLNJ
R0W��ÔDGLNJ�FIROWBT�L�R��ECEJ
RODGLT:IR��[LGCEJl>L� �
R�����WKCO
IFIT#��WKF�a
FIHqHKF�J!�KL�RODGD��cRËT�FM�KFIWKXYLNJ�R��[LGCEJ C��+�	��FR
ICEJ'�KW[R�P0ROWKLNROJ'�-WqF%��WqFIHKF�J'�iR��KLNCEJ C��+�	��FÌH"�
R��ÖFÌC��+�	��F � q LGJ�[F�WKXYHÔC��$�"��F¾J�CEJ�CEW��"��C��ECEJ�ROD�WqLT���'�ÅFILT�OFIJnPEFM
M�[COWKHkC��$�	��F¾DNLGJ�F�ROWYXÌR��[WqLVY®8zR0D��	��C������SLV�l>�ROH�J�C��
T�F�H"
IWqLT
�FITËLNJj�	��CEHKF$�[F�WKXYH(
!��A��#:IJ�F-�[HKCQP#;-a�LNH@WqF�P4LNF->�F�T�LGJË?n����FIJ�T�LÇY@´»>C�LGJ
RODNDV��a�>�F#C�
#�[ROLNJ�©h¹o�5>m8 � «�� ;�ª¬�	��F#FM�!�
R��[LGCEJ�HL�ÀCEWF�	��F�T#�4J
ROXYLT
�H�CEJ��"��F � q 
IDGCEHKFn�[C �-¡ R0J�TÒ ¡å � V¸ ¶ � ='F�©��L8 Ò.Ú&Ò ¡å Ú � Ú �-¡ ;zª.¸ Ú 8 � ³ER';VÒ ¶ © ã 8 � ã �-¡ ;"!F8 Ò ¡å ;_§$#(8 Ò ¡å ; Ü 8 Ò ã Ò ¡å ;�ªN¸ ß 8 � ³�
�;
� ��F$�z>�C���POF%
M�KCEW%!F8 Ò ¡å ; ß¶ � =BF�©��@8 Ò ¡å ; Ü �����"8 Ò ¡å ;�ª�ROJ�T��"��F � y � XÅR��KWKLÇY&#(8 Ò ¡å ; ß¶ � =BF�©��@8 Ò ¡å ; Üe��'�(8 Ò ¡å ;�ª*ROWqF#M4J�C�>BJ.>

ö�k



?+�8ROJ'�$�EL_PEFIJ � a��	��F�WKF�LNH�ROJ�LNJZ�
J�L��KF2J!��X0
�FIW�C��Z�ÖCELGJ'�[H�CEJ$�	��F�XÌROW"�ELGJ
RODG
%��W"PEF�='F�©�q > 8 Ò.Ú � ;�ª ¶ ³>(��F�WKFcCEJ�F C��r�	��F2t � 
�WKROJ�
&��F�Hs
�F%
�CEXYFIHkDNLGJ�F�ROWqD��e��J�H)�iR�
�DGF ROJ�Ty�	��F � q P0ROWKLNR�
�DNF�HÔF�POCEDGPOF
R�
M
ICEWqT�LNJ����[Cr�	��F'J�CEWqXÅR0D��ÀCEWKX�8 ö�� ;�>\´F�#��HKLGJ�
IF9�ÀCEW � ¾ ��¡ �	��F9�KC��ÖCODNC����³C����"��F�H)�4H��[F�X T�C$F�H�J�C��
&�
ROJ#�EF�a#>�F�T�C-J�C��L�	��LGJ�MÐC��_�	��F�HKF � E H@R0HF
�LV����W"
IR��[LGCEJl��CELNJ'�KHI>^/��]>BLNDND�
�F»H���C?>BJËDNR��[F�WL�"�
R�� � ¶ �-¡
LNHr�	��F�COJ�D��P��CELNJ'�I>(��FIWKF��KC���CEDNC����Q
&��ROJ��EF�H%ao�	�!��H½XÌROM�LNJ��s�	��FÔH)�4H��[F�X ��J�T�FIW"�OC R�
�L�����W�
�R��KLNCEJ8dC8LT��> ¯ ;]>BL��"�@�"��F3J�CEWKXÌROD¬�ÀCEWKX��ELGPOFIJ@
!�@¹o��HI>.8 � ³';�>
È-ø Î
�@op*-,l*$39*-,Nm2�x1.��*-#&�¢íc3c% ù�ý þ *-39% ÷[úUý þ
/��@CEJ�FÌLGHÉLGJ!�KFIWqFIH��KFIT LGJ TZ�$J�ROXÌL�
IHr
IDGCEHKFN�[C@�	��FYCEWKL��ELNJ(
la�CEWÉRODV�[FIWqJ
R��KLGPEF�D�� LV� Ò ¡å LGHS
�DNCEHqF*�KC
la�CEJ�F$
IROJj
ICEJ�HKLNT�FIWBR³HKLGXR��DNL���FITÅPOFIWKHqLNCEJkC��F8 � ³';�>\/7J@��ROW��KLT
%��D�ROWMa$HqLNJ�
�FrÀ �
ROHqHKF�H(�"��WKC������)
,R��

� ¶ ³#a�CEJ�F�XÌR��ÔHqFM� Ò ¡å ¶�s R0J�T �-¡ ¶ ³ÐLGJ@¹J��H�>\8 � ³';]�KCYC�
#�iROLGJV¸ ¶ � ='F�©��L8 Ò\Ú � ;zª.¸ Ú VÒ ¶ 8 ã ! � §*# Ü Ò ;"¸ Ú 8 �$ö ;
>BL��"�+! ß¶ !]8d³';�a,# ß¶ #98d³';�aBROJ�T+�L8 Ò\Ú � ; ß¶ �L8 Ò\Ú s Ú � Ú ³';N
ÖF�LNJ�� M�J�C?>BJ��	��WKC������+��8 Ò [ ;�>�?�DND
FIDGFIXYFIJ'�[HÌC��-#;R0WKF`��CEHqL��[L_PEFªROJ�T·
�C��"�SC��#LV�[HYFILT�OFIJnP0RODT��F�HÔROWqFªJ�F%�nR��KLGPOFO>�bO������CEW��KLNJ�� RODT�EFM
�W[R
ROJ�T F�Y#��DNLT
�L����ÀCOWKX0��DNROH��ÀCEW��"��FIHqFR�!�
R0J!�KL��KLNFIH3R0WKFN��WKF�HKF�J!�KFIT LNJ ?�����FIJ�T�LVY � « > � COJ�HKLGT�FIWqLNJ��j�	��F
H��4H)�[FIX 8 �$ö ;YLNJ�H��[FIROTSC��R8 � ³';ÐLNHÅFM�!��LGP0RODGFIJ'�l�KC1�ÀCEDNDGC?>BLNJ��2�	��FªT�FIWqLGP0R��KLGPEFªC��$�	��FnÀ �KW[R H FM
M�KCEW��8�>(��LNDNF � 
&�
ROJ��EF�H&;@R�� Ò � ¶ts ��J'�[LGD.L��|LNJ'�[F�WKHKFM
M�KH+�	��F#XÌROW"�OLNJ
ROD�
M��WqPOFl8<>(��FIJª=BF'©Fq > 8 Ò � Ú � ;zª ¶ ³³LNH
H[RG�[LNH)�
FITX;-a
LNJ�H��[FIROTËC��.�ÀCODNDNC?>BLGJ��I�	��F��KW[R H FM
M�KCEW���LV�[HqFID��F8�C�LT��> k ;�>¹o�!�
R��[LGCEJ�Hr8 �$ö ;F�EL_PEF�R½HKLNX*��DGL��
F�Tj��WKF�T�LT
-�[LNCOJ��ÀCEW+�	��F$�#Y$F�T`��CELNJ'� À ©Ö¹o�4H�>.8 ö�k ;zªB�¸ å ¶ ³ Ú Ò$å ¶ � # çXW Ü ! ß 8 ��� ;
� ��LGHR�#Y$FITy��CELNJ'�ÌLNHªu.wx�$rÃpq^O]v]¹e `�r�^nmI]Nw¾R��nR0LNJ�H)�ÅHqXÅRODGD@POR0WKL�RG�[LNCOJ�HÐLNJ Ò 
�F%
IR���HKFs�	��F�P0ROWqL�R��KLNCEJ�ROD
F%�!�
RG�[LNCOJ�H'ROWKF � V¸ ¶ � =BF'©��_ª � ¸$§ � � =BF'©��_ªN¸ å ¶ � ='F�©��Dª � ¸ Ú 8 ��« R';� VÒ ¶ 8 ã ! � §$# Ü Ò$å ; � ¸$§$# Ü � Ò ¸ å ¶�s ß 8 ��« 
�;
� ��LGH#WKFIH���D���
IROJ2
ÖFp
�CEJ#����HqLNJ��j
�F%
IR���HqFÌRj����ROHKF��z��DNROJ�FÐROJ
R0D��4HKLGH�C��]¹o�4H�>L8 �$ö ;n��WKF�T�LT
-�[H��"�
R��$�	��F�#Y$FITl�ÖCELGJ'��LNH�R�
�HqCEDT�#�KFIDV�½H��[R�
�DNFBCEJ*�	��FBLGJ�P0ROWqL�ROJ'�J��DNROJ�Ff¸ ¶ ³$>oÄ�J�F'XÅR��p��FIW)�ÀCEWKX �"�
R���ROJ
RODV�4HKLNH
'� J�C��[LGJ��s�"�
R��+¸2
IROJ�
IF�DNH³C��#�0��J�T�FIW VÐ [ ù VÏ [ ¶ VØ<Ú ù VØ�Ù ß¶/. 8 Ò ;�ù10.8 Ò ;s>�? HqMOFM�"
&��C�� �	��FR���
ROHqF�[WKR H F%
-�[CEWqLNF�H-LNHÉH"��C?>BJ�LNJ1C�LT��>IS$>���C��[Fl�"�
R��I�"��FIHqF�ROWqFÅJ�C��S�	��FÔR�
M�"�
RODJ�[W[R H F%
M�KCEWKLGFIH³C��+�	��F « t

ö S



T#�4J
ROXYLT
�H(
��#�'XÌF�WKF�D��l�"��Fr��WKC H FM
M�KLNCEJËC��,�	��F3T#�4J
ROXYLT
�HBCEJ'�[CN�	��Fr��D�R0J�F�K�COJ�
IF��	��F3H)�$H)�[F�X���CELGJ!�
WKFIR�
&��F�H*�"��F�¸ ¶ ³���D�R0J�F�a�L��³H��iR��4Hp�	��F�WKF�a�HqLNJ�
�F��"�
R��p��D�ROJ�F�LGH2¢)�
DGDNF�Tf���f>BL��	�f�#Y$F�Te��CELNJ'�KHI>h¤
?»DGD¦�!�
R0DNL��[R��[L_PEF9��WKC��ÖF�W��[LGFIH|C��,C�LT��>$SI
IROJj
ÖF»T�FM�KFIWKXYLNJ�FITkROJ
R0D��!�[L�
�RODGD��E>,/7Jj�
ROW)�[L�
%��DNROW%a�HKLGJ�
IF$
�C��"�
C���L��[H3F�LT�EF�J�P0ROD���FIH�ROWqFÐJ�F%�nRG�[LGPOF�8À?�����FIJ�T�LVY � « ;�aCÀ LGH3R��"�KW[R�
-�[LNJ#�ËLGJP�"��F Ò ��DNROJ�F0�ÀCEW�RODGD � K�LGJ
H��KW"��
-�	��WqF�a5L��|LNH'R½H��iR�
�DNF#J�C4T�F0>/7JÅH���L��KF�C��D�	��F9�ÃR�
M�L�	��R���À,LGH�R�
�HKCED��#�[F�D��½H)�iR�
�DGF�COJl�	��F Ò ��DNROJ�F�aO�"��Fn�
J�ROD Ò 
�ROJR
ÖF�FILV�	��F�W§À
CEW�XÅR��ËT�F%��FIJ�T CEJ�/ � E H%KD�	��F Ò ��CEHKLV�[LNCOJ¾R��9¾ ¶ ¿ 
�ROJ�J�C��$
�F-C�
Z�iROLGJ�FIT`�ÀWqCEXÀ�	��FS���
ROHqF-����D�ROJ�F
ROJ
R0D��4HKLGHI
�F%
�R���HKFj�	��Fl�[F�XR��CEW[R0D�¸cT#�4J
ROXYLT
IHS�
R�PEF�
�FIFIJ�F�DNLNXYLNJ�R��[F�Tl>�? HqLNX*��DNFÌF-Y�ROX*��DNFR�	�
R��
LNDGDT��H)�[WKR��[F�HF�	��LGH ��J!��H"��RODm
ÖFM�
R�P$LGCEW@LNH ��WKFIHqFIJ'�[F�T¾LNJsb$FM
O>�/�Æ � >/7Jl�"��F�H"�#
�XÅR0W"�ELGJ
ROD5WKFM�ELNXYF � ¾ �"  a$LNJ*>(��LT
&���"��FIWqF#ROWKF»J�C³DNLGJ�F�R0WKD��0��J�H��[R�
�DGF�XÌC4T�F�H%a4CEJ�F��
R0H
=BF'©��]8 Ò\Ú � ;zªC¾�³N�ÀCOWBRODNDlH��#�*
ILGFIJ'�[DV�kHKXÌRODND Ò E H�>F� ��LGHBXÌFIROJ�H �	�
RG�»R0DND��KW[R H FM
M�[COWKLNF�HBH��iR0W��[LGJ��ÐLNJj�	��F
P4LT
�LNJ�LV�z�ÅC��2
;ROWKF3R����[WKR�
M�KFITj�[C0�"��F�¸ ¶ ³0��D�ROJ�F3R0J�T�FIJ�T@����
IDGCEHKFn�[Cp�	��F#LGJ�L��KL�ROD
H)�iROW)�[LGJ��p�ÖCOLNJ'��>/7J®�"��F H����ÖF�WKXÌROW"�OLNJ
ROD3WqF%�ELGCEJ �"  ¾ � ¾ �-¡ a$�	��F WKF%�OLNCEJ%LNJw�"��F P4L�
ILNJ�L��z� C�� Ò ¶ s �
R0H
=BF'©��]8 Ò\Ú � ;zª�º ³£©Ö¹J�5>r8 �$ö ;�ªdan>(��LNDNFs�	��F¾P4LT
�LNJ�LV�z� C��UÀ ��ROHk='F�©��L8 Ò\Ú � ;zª�¾�³�> /7J�L��[LNRODNDV��a@XYCEH���[WKR H F%
-�[CEWqLNF�H@H��iR0W��[LGJ��p
IDGCEHKF��KCp�	��F#CEWqLT�ELGJ3
:XYCQPEF�R�>|R����ÀWqCEX LV��K�F�PEF�J!�"�
RODGD����"��FM�ÅFIJ�T@���ËFIL��"��FIW
PEF�W��`
IDNCOHKFI�KCïÀ�© �ÀCEW�H"�#�*
ILGFIJ'�[DV��DNROW"�OF-LNJ�L��[LNRODmt � DNF�POFIDI¸�8<¾ ¶ ³�;�ª8CEW»HqCEXÌF-�[LGXÌF�H»CEJ`�"��F+¸ ¶ ³��DNROJ�F½R�����CEHqL��[LGCEJ�H�H��[WqCEJ��EDV�¾T�FM�ÖF�J�T�LGJ��kCEJ2/ � E H�>NbZ��
&�cT#�4J
ROXYLT
�H3ROWKF0
�CEJ�HqLNH��KFIJ'��>BL��"�2�"��F½C�
Z�
HKF�WqPOFIT�
�F%�
R�P4LNCEWI8dC8LT��> Õ ;'R�
�CQPEFÉXÅROW��ELNJ�RODNLV�z�¦��R0J�LNJ�L��[LNROD�
#��WKH)��C��^t(�xE H��EF�J�FIWKR��[F�H$ADCFE H%aX>(��L�
&��	��FIJ ROJ�J�LT��LGD�R��KF��	��FIt(�xE H»DGF�R�P4LNJ��ÌCEJ�DV�ËRÌH��KF�ROTZ��ADC4
ICEX*��CEJ�FIJ'��ROHn¾F¨ ¿V>(� ��LNHn�EFIJ�FIW[RG�[LNCOJ8ÃHqF%
�CEJ�T
ROW)�YLNJ�H)�iR�
�LGDNLV�z��;"4OROJ�J�LT��LGD�R��KLNCOJr��WqCZ
�FIHKH�LNHBrÃpq^Ou�`�fhw�u
rda�HKCÉT�C4FIH�J�C���LNJnPECODGPEF'R3T�LNH)�[LGJ�
M�L
�LV����W)�
�RG�[LNCOJ`��CELNJ'� �-� [ ��>'?»DNHqC�a�J�C��[F-ROD��"��C������5
�
&�
ROJ��OFIH#H��[R�
�LGDNL��z��R�� � ¶ �"  a2À�T�C$F�H»J�C��I>�b4LNJ�
�FS�	��F>(��CEDGF�¸ ¶ ³0��D�ROJ�F#LGH|LNJnP0ROWqL�ROJ'��aO�	��F$�ODNC�

R0D¦�[C��ÖCEDGC����YC��m�	��F�H)�4H��[F�X T�C4FIHBJ�C��(
&��ROJ��EF0>L� �!��HMa �" 
T�C4FIHBJ�C��BHqFIW"PEF³R0H�R½T�LGH��KLNJ�
-�(
�L�����W�
�R��KLNCEJj��CELGJ!� � � Wd� �ÀCEW+�"��F��EDNC�

ROD.H)�4H��[F�X T#�4J
ROXYLT
�HI>
?»H � LNHÉLNJ�
�WKFIROHKF�T1����W��"��FIWS�	��WqC������ ��¡ a2=BF'©��]8 Ò ¡å Ú � ;�ª]
�F%
ICOXÌF�H0�ÖCOHKL��KLGPOFÅROJ�T XÅR0J!�P/ � E H½ROWqF

WKFM�ÖF�DNDGFIT��ÀWKCOX��"��F+¸ ¶ ³���DNROJ�F�K�J!��XYFIWqLT
IRODNDV��a�>�FÐC�
�HqFIW"PEFp�	�
RG���	��F½H)�4H��[F�XÛT�C4FIH#J�C��#H[R��"��W[RG�[FO>� ��LGH���WKC��ÖF�W��z�SC��ÉC���WÔH"��F%
�L��X
 XYC4T�FID08 Õ ;ÌLGHÅC���DGL��"�KDNF@
ICEJ#
IFIWqJ HKLNJ#
IF HKLGX0��DNR��[LGCEJ�HÐPEFIWqL��<�e�	�
R����L�����FIWo�KW"��J�
IR��[LGCEJ�H�T�C�H[R��"��W[RG�[F(>BL��	�YJ�CEJ#:IFIWqC-DGF�PEF�DNH�C��_t � R�
M�[L_P4L��z�ÐROJ�TR
&�
R0W[R�
-�[FIWqLNH)�[LT
9
&�
ROC��[LT

�F%�
R�P4LNCEWr8db$F%
0>XÆ�/"/);s>��C��[Fo�	�
RG��J�C���RODGD�/ � E H�F-YZ��DGC$T�FL�ÀCEW � º �-¡ K��	�
R��*LGH�R(��WKC��ÖF�W��z��C���COJ�D��#HqCEXYF�C��Z�	��FJ�[WKR H F%
-�[CEWqLNF�H
H��[ROW��KLNJ��kLGJ2�"��FÐWKFM�ELNCEJ C��F�ÖCOHKL��KLGPOFÐ='F�©��L8 Ò.Ú � ;�ªz>lq�ROJ'�2/ � E H�>BL��"� Ò H"�Z�R
�LNF�J!�KD����ÃROW3R�>�R��P�ÀWqCEX�	��F»CEWqLT�ELGJÌH)�[LNDGDX�
R�PEF#=BF'©��L8 Ò ;zªß¾�³-R0J�Tl�	�!��H|ROWKF�R��"�KW[R�
-�[F�Tl�[Cr�	��Fi¸ ¶ ³I��D�ROJ�F0>^� ��LGH�XÌROMOF�H]�	��F
H��4H)�[FIX H��[ROW��KFITl>BLV�	�l�"��LNH�M4LGJ�TÔC��D/ � 
�F%
�CEXYF���J�H)�iR�
�DNF�RG��HqCEXÌF � D�ROW��EFIWo�"�
ROJ �-¡ >.� F#R0HKHKCO
ILNR��[F

� ³



ê � ß¶ �-¡ ã �"  >BLV�	���	��FRt�LGXÌLV�[H�H"��LV�<�$�ÀCEW��	��FYH��4H)�[FIX H)�iROW)�[F�TP>BLV�	� RkDGC?> DGF�PEF�D2C��|LGJ�L��KL�ROD.ADCFE HI>C
CEW|XYCEWKF��EFIJ�F�W[ROD�/ � E HMa��	��F�t�LGXÌLV�[H�H"��LV�<�@T�F%��FIJ�T�H�COJ��	��F$/ � E H'ROJ�T;ê � LGHF�	��F�XYLNJ�LNXÌRODX�ÖCOHKHKL�
�DNF>BLNTZ�	�j�ÀCEW+�	��F�H)�4H��[F�Xª>/���LGH\��HqFM����DO�[C�J�C��[FF�"�
R���L���>�F|T�LGT³J�C���RODNDGC�>U
IC�����DNLNJ#�n�[Cn�	��F|DGLNJ�FIROWKDV�#T
ROX*��FITNb#´ XYC4T�FIH,�	�
R��
ICOJ!�KWKL�
��#�[F �KC��"��F 
%��WqP0R��	��WKFBC��¬�	��F � q 8��	��F(>�R��ÐL��2LGHo��H"��RODNDV�³T�CEJ�F+�ÀCEWo
ICEDGDNLGHKLNCOJ
ROD�H��4H��KFIXYH&;�aO>�F>�C���DNTÅJ�C�� �EF-�F�"��F�HKC�����LNH)�[L�
�R��KFIT � q T#�4J
R0XÌL�
IH+�EL_PEF�J�
'�j¹o��HI>_8 �$ö ;s>o/7J��
ROW)�[LT
M��D�R0W%a'�	��F%# g Ü76 g�[F�WKX 8À?�����FIJ�T�LVY � « ;@LNJ��	��F�F%�!�
R��KLNCEJ@>�C���DNT@
ÖFÉR�
�HqFIJ'�#R0J�T@�"��F-TZ�$J�ROXÌL�
IH >�C���DNTs
ÖF$�KWKLGP4LNRODNDV�
H��[R�
�DGF��ÀCEWBROJ'� � a��	�!��H(�EL_P4LNJ��ÐROJËLNJZ�
J�L��KF$t�LNXYL��KH�H���L��<�I>
?»DGHKC�aaL��8LNH8LNX*�ÖCOW��iR0J!�m�KC»FIX*���
R0HKLT:�F]�"�
R��^��HKLNJ#��
�C��	�I�"��F ° ROJ�T Ò R0XR��DGL��"��T�FIH_�KC»T�F�H"
IWqLT
�FF�	��F

T#�4J
ROXYLT
�H#CEJ2�	��F � q LNH#J�FM
IFIHqH[ROW)�cLNJ CEWqT�FIW$�[CkWqF%
ICQPOFIW��	��FÐJ�CEWqXÅR0D.�ÀCEWqX 8 �$ö ;�>pC
CEW#F�Y�R0XR��DGF�a�y��LV�[F w�r³^O]_{ [z[ 
ICOJ�HKLGT�FIWqFITSR2
ICODNDNLGHKLGCEJ
ROD�H��4H��KFIX C��»HKLNXYLNDNROW´hGt � Ú ADC Ú b#´ij�XÌC4T�FIH�>��'C?>�F�PEFIWMa
HKLGJ�
IFp�"��FILGW�HKF-�r>�ROHr
&��CEHqFIJcHKC��	�
R��$�"��FÐJ�CEJ�DGLNJ�FIROW�LGJ!�KFIWKR�
M�KLNCEJ C��]t �xE H3T�C4FIH3J�C���
IC�����DNFp

R�
iM�[C��"��FsADC XYC4T�F�a�R � q 
IRODT
M��D�R��KLNCEJ C��n�"��LNH½H)�$H)�[F�X >�C���DGT�DNF�R0T4�KC1¹o�5>98 �4ö ;S>BL��"��C��#�p�"��F3!
ROJ�T)# W Ü86 ���W �[F�WKXYHp8À?�����FIJ�T�LVY � « ;�>�� �
RG��>�C���DNT R��nROLNJªDNFIROTs�KC�RR�[WqLGP4L�R0DND��ÅH��[R�
�DNF-T#�4J
ROXYLT
IH
ROJ�T`��WKF�PEFIJ'���"��CEHqF½R��#�"��CEWKH9�ÀWKCEX C�
#�iROLGJ�LNJ#�*�"��FS�
J�L��[F���>BLGT#�	�`t�LNXYL��[H��7H���L��<� �#��FIJ�COXÌF�J�CEJ¾LGJs�	��F
ICODNDNLGHKLGCEJ�DNF�HKH�DNLNXYL���C��,�	��FILNW@XYC4T�FIDlH)�4H��[F�Xª>J� ��Fr��WqFIHKF�J�
IF�C��,�	��F3J�COJ�DNLGJ�F�ROW�LNJ'�[F�W[R�
-�[LNCOJ�C��^t �xE H
LNJkC���W@XÌC4T�FID.LNH 
IWqL��KLT
�R0D¦�ÀCEW+�"��F3T�FIH)�iR�
�LGDNL�:�R��KLNCEJÔC��.�"��Frt�LNXYL��[H��7H���L��<��WKFM�ELNXYFO>
ÿ�ø É �&1.:�6~,N�U1.,4,4íc� �x#�*[�&1.�$3;�-£Å�&îc�­%'��6ß��3c%'��3cop�­�$£Å�&14:��p!"*7� m9:;6c�x�7��1No�%cm939*-:n1.op� �$3n143c1N�&1.*-,op�¢39%~1N�&1.�$3c�
�*Cf��J�T�F�WKH��[ROJ�Tw��C?> �KW[R H FM
M�[COWKLNF�H�J�FIF�T u.oarR
ÖF RG�"�[WKR�
M�KFIT��[CLÀ ROH�¾�¨ ¿ F�POFIJy�	��C��#������
R0HKF-����D�R0J�F�ROJ
RODV�$HqLNH ��WqFIT�L�
M�KH(�"�
R�� �"��F$�#Y$FIT`��CELGJ!�|LNH'R�
�HqCEDT�#�KFIDV�ÅH)�iR�
�DGF�aX
�CEJ�HKLGT�FIW �"��F3XÌC4T�FIDV¸ ¶ ã q2¸ Ú VØI¶ 8 Ø å ã Ø ;"¸ Ú 8 � Ã ;

>(��F�WKF$�	��F�P0ROWqL�R�
�DNFIH�¸ÅR0J�T Ø R0WKF#H"
IROD�R0WKH@ROJ�T��"��F$�
ROWKROXYFM�[F�WKHfqªROJ�T Ø å R0WKF#WKFIROD.J!��XI
ÖF�WKH >BL��"�q�9®³$>F� ��LGH'H)�4H��[F�X ��ROH»RÐJ�FM�#�[WKRODNDV�ÔH��[R�
�DGFr�#Y$F�T`��CELNJ'��R���¸ ¶ ³#a Ø0¶ Ø å >F� ��FÉF-Y�R�
-�»HqCEDT�#�KLNCEJ
LNH ¸¦8<¾�; ¶ ¸ � � ç;: Ø Ú Ø 8�¾�; ¶tØ å §®8 Ø � ã Ø å ;7<(8<¾�; Ú 8 ��Õ ;
>(��F�WKF <(8�¾�; ß¶ F-YZ� W ã ¸ � Y ö ã ��ç;: Øq Z \ ß 8 ��� ;

�$ö



C
CEW��#Y$FIT ¸ ¶ ¸ � 8�q ¶ ³';�a Ø å LNHS
IDNFIROWKDV� H��[R�
�DNFR
'� LGJ�H"��F%
-�[LNCOJ C��9¹o�5> 8 � Ã ;�>U©Ö/7J XYCEWqFÅT�F-�iROLGDBa�ÀCEW�q ¶ ³�<(8�¾�;9¨ F-YZ�,8 ã ¸ � ¾�;�alDNLGX Ø>= ? <(8�¾�; ¶ ³#a�ROJ�T DGLNX Ø>= ? Ø 8�¾�; ¶ëØ å K_�	��LNH�LGH��	��FÐROJ�RODNC��ÅC���	��F$���
ROHqF-�z��D�ROJ�F3R0J
ROD��4HqLNH|C�� Ò$å T�FIH"
�WKL�
ÖF�TªR�
ÖCQPEF0>hª���C?>�F�POFIW%aX�ÀCEW qUµ¶ ³½CEJ�F$�
R0H@DNLNX Ø>= ? <(8�¾�; ¶
F-YZ�,8 ã â � ;�aD>(��FIWqF�â � ß¶ ¸ � ù�q_alHqC��"��F0�[LGXÌF���ROH)�4XR�#�KC��[L�
S
�F%��RQP4LGCEW�T�FM�ÖF�J�T�H3CEJ�â � >0C
CEW�D�ROW��EF+â � a�	��F��
J
ROD¦�ÖCOHKL��KLNCEJÌLNH|F�YZ�ÖCEJ�FIJ'�[LNRODNDV�R
�DNCEHqFn�KC Ø å KZ�ÀCEW�HqXÅRODGDcâ � aZ��C?>�F�PEF�W%a Ø 8d¿�;�T�L��ÖFIWqHF
'��RI�
J�L��[F
ROXYC���J'�$�ÀWKCOX Ø å >lÄ�J�DV���	��FYHqLNJ��ODNF0�[WKR H F%
-�[CEW)��>BL��"�ì¸ � ¶ ¿ R�
M�"�
RODNDV�¾RG�"�iR0LNJ�H��"��Fp�#Y$FIT1��CELGJ!�
ROHl¾�¨ ¿V>Å� ��LNH�
�F%��RQP4LGCEW�ROWqLNHKF�Hj
ÖFM
�R���HKF�À LGHÔJ�FM�#�[WKRODNDV��H)�iR�
�DNF¾LGJ·�	��F Ø T�LGWKFM
M�[LGCEJDK#LV�ÔLNH
LNJP�!�
RODGL��iRG�[LGPOFYR��EWKF�FIXYFIJ'�r>BL��	� J!��XÌF�WKL�
�ROD2LGJ!�KF%�EWKR��[LGCEJ C��+�"��FÌCOWKLT�OLNJ
ROD�XÌC4T�FIDda*ROHÉT�LNH"
M��HKHqFIT LGJb$FM
O>X/"/�/O´ � >�?»J�C��"��FIW >�R���C��8F-YZ��D�R0LNJ�LGJ��0�	�
RG� �	��F3T#�4J
ROXYLT
�Hr8 ��Õ ;�J�FIF�TªJ�C��BJ�F%
�FIHKHKROWKLGD���F�J�T@���
R�� Ø å R0H(¾o¨ ¿ LNH+�"�
R���ROJ'�j��CELNJ'�S8 ¸ ¶ ³ Ú Ø ;�LNH'R0�#Y$FITs�ÖCELGJ'�@C��\¹J��H�>\8 � Ã ;s>
çÔø ù�ü3ùX (Í|û@ú�þ½ûSÈ$É@ú�÷Ìç0Í ÿ�ÉIÎ�ÿ�þpÎ^É@ú'÷Iü3ù ü�è ú�¡RÍ�è�÷�?IÍ|ý  �ü3÷iùÌú�@
� ��F(
IF�J'�[FIW�XÌROJ�LV�ÀCEDNT0
IRODT
M��D�RG�[LNCOJS�ÀCEWo
�CEDNDGLNHKLGCEJ�DGFIHKH8H��4H��KFIXYHJ��WKF�HKFIJ'�KFITÔLGJ0�	��F(��WqF�P4LNC���H2HKF%
-�[LGCEJ

LNHS�ÖF�W��"��W"

RG�[LGPOFÔROWqC���J�T � ¶ ³#a\>BLV�	�P�	��F�R0XR��DGL��"��T�FIH�C�� �"��Fl��J�T
ROX*�ÖF�T XÌC4T�FIHÉLNJP�	��F�
�FIJ'�[F�W
FIL��EFIJ�H"�
R�
�FN
ÖF�LNJ�����8 � ;»ROJ�TP�"��F½C��	��FIW3XÌC4T
ROD�ROX*��DNLV�	��T�F�H�
�FILNJ#�kR��3DNFIROH����l8 � [�;s>p¸8F�W��"��W"

RG�[LGPOF� qº
�R0DT
%��D�R��KLNCEJ�H(��WqCQP$LGT�F-COJ�D��ªR�����WKC�Y$LNXÌR��[LGCEJ�H �[Cl�"��F-P0ROD���FÉC�� �-¡ ROJ�Ts�	��F³DGCZ
IR��[LGCEJ Ò$å C��®À�>¸8F�W��ÀCEWqXÌLGJ��ªROJ F-YZ�
R0J�HKLGCEJU���1�KC�CEJ�D��5��8 � g�;$
�ROJ�J�C��0���
ROW[R0J!�KFIF*�	�
R��r�	��FÅC�
#�[ROLNJ�FITL�O]NoOmi^O]�T#�'�
J
ROXYLT
�H�ROWKF �!�
R0DNL��[R��[L_PEF�D��r�	��F@HKROXÌF'ROH^�ÀCOW^�	��FBCEWqLT�ELGJ
RODO��J���FIW��"��W"
�FITÌH��4H��KFIX@a�HKLNJ#
IF(�ÖF�W��"��W"

RG�[LNCOJ
F-YZ�
R0J�HKLGCEJªLGH|DNCO
�R0Dh> [ g(C5COW|F-Y�ROX*��DNF�a#�	��FIWKF#XÌR���
�F#C��	��FIW �#Y$FIT@�ÖCOLNJ'�[HF�"�
R��BT�CÐJ�C��BLNJ'�[F�WKHKFM
M�(�	��F
CEWqLT�ELGJkR�� � ¶ ³�>]C
CEW��"��J
R��KFIDV��a#�"��FS��WKFIHqFIJ'��XYC4T�FIDlLGHBHKLNX*��DGF�FIJ�C������s�"�
R��fÀ ROJ�T �-¡ 
�ROJ@
�FS
IRODV�
%��D�R��KFITËF-Y�R�
M�KD��O>F´]�ÔT�CELNJ#�YHqC�a�>�Fr>BLGDNDlH���C?>BJs�	��R�� �	��Fr��FIW��"��W"
�R��[L_PEF � q 
IRODT
M��D�R��KLNCEJl
�R��#�"��WKF�H�	��Fr
�ROHKL�
#T#�4J
ROXYLT
IHBLGJ��"��Frt�LNXYL��KH)�7H���L��<��WKFM�ELNXYFO>
=BLT�ECEWqC���H@FM�O��R��[LGCEJ�Hn�ÀCOW(�ZY�F�T���CELNJ'�[H�ROWqFÉXYC��[L_P0R��[F�T@
'���	��F-C�
�HqFIW"PORG�[LNCOJ@�"�
R��9�	��FÉT#�4J
ROXYLT
IH

C������!�$�KCkWKFIDNRGY WKR���LGT�D��@�[Cj�	��F � q >Rb$LNJ�
�F0�	��FNt � POCEW��KLT
�L��z�@Ï W RODV>|R��4H$�
ROH�Rj
ICEX*��CEJ�FIJ'�3LGJ�	��F � q 8ÃHqLNJ�
�F$>�FÉROWKF#T�LNH"
M��HKHqLNJ��N�	��Fr
�L�����W�
�R��KLNJ��Nt �w;-a�>�F3T�FM�
J�Fr�"��F3J�CEWKXÌRODGLT:IF�TÔP0ROWKLNR�
�DNF�H
Ð�PW ß¶ Ð W ùGÏ W ¶BA PW � �DC B } Ú 8 ��¯ R';
Ï Pg ß¶ Ï g ù�Ï W ¶ â P g � �Õÿ B� Ú 8 ��¯ 
�;
Ð Pg ß¶ Ð g ùGÏ W ¶BA Pg � �DC B � K 8 ��¯ 
?;

Ò LNH½J�C��ÐJ�CEWKXÌRODNL�:IF�TDao
ÖF�LNJ��cRODGWKFIROT#� F�J'�[LNWqFIDV� LNJU�"��F � q >�?»DV�	��C��#���f�ÀCEW � ¾ �-¡ RODGD|CEWKL��ELNJ�ROD
P0ROWKLNR�
�DGFIH@8ÃF�YZ
IF%�Z�l�ÀCEW Ò ;ÐROWKFËT#�4J
ROXYLT
IRODNDV� T�WKLGPOFIJ��[CP:IFIWqC�aF�"��FªJ�CEWKXÌRODNL�:IF�T�P0ROWqL�R�
�DNFIH½WqFIXÌROLNJ

���



J�CEJ#:IFIWqC ROHr¾r¨ ¿V>�� ��LNHÉF-YZ��FIT�LV�[FIHr�[WKR�
iM�LNJ��`�"��FN�#Y$FITf��CELNJ'� Ò$å >�E9�ÖCEJ T�FIWqLGP4LNJ��ËF�POCEDT�Z�[LNCOJ
F%�!�
RG�[LNCOJ�Hp�ÀCEW0�	��FkJ�COWKXÌRODNL�:IFIT P0ROWqL�R�
�DNFIH0�ÀWqCEX ¹o��HI>n8 Õ ;½ROJ�T��
ROHKHqLNJ����KC ROJ�ROX*��DNLV�	��T�F�iO����ROHKF
WKFM��WKF�HKF�J!�[R��[LGCEJDaX>�F-ROWqF3DNFITªR��<�KFIW �[F�T�LNC���H�R0DT�EFM
�W[R0�[CÐF�PECED��#�[LGCEJkF%�!�
R��KLNCEJ�H(�ÀCEW A PW a A Pg a@â P g aGF P W aGF P g a
ROJ�TH� Pg >^C
CEW*F-Y�ROX*��DNF�a�>(��F�J0>BWKL����[F�J³LNJÉJ�CEWKXÌRODGLT:IF�T�P0ROWqL�R�
�DNFIHMa��"��FF:�CEJ
ROD�PECEW)�[L�
IL��z�l8<Ï [ ;*F%�!�
RG�[LNCOJ8 Õ F?;+
ÖFM
ICEXYFIH VÏ [ ¶ ÷ Ï W ÷ [ Y öæ W /7Xs8 Ï P g ;_§ öæ g /7XeÏ Pg Z

¶ ã ¸ Y öæ W ã öæ g Z â�P g HKLGJI��Pg Ú 8 ��k ;
>(��F�WKF5¸ ß¶ ÷ Ï W ÷ [ LNHj�"��F1t � LGJ'�[FIJ�HKL��z�O> b4LNXYLND�R0WKD���a+�	��FP:ICOJ
ROD$��WqFIHKH���WKF·8dÐ [ ;ÔF%�!�
R��KLNCEJ 8 Õ �d;�[WKROJ�H)�ÀCEWKXYH+�[C VÐ [ ¶ ¸F/7X Y öæ W A Pg � ç7�DC B � § öæ g â�P g A PW � � � ÿ B� ç;C B } � Z

ã ¸F/7X Y öæ W A PW � ç7�JC B } Z ß 8 � S';
t�FIXÌROJ�T�LNJ����"��F@H��KF�ROTZ�½H��[R��[F VÏ [ ¶ ³�LNJN¹o�5>¬8 ��k ;8DNFIROT�H^�[C$�"��F 
ICEJ�H��[WKROLNJ'��HqLNJI� Pg ¶ ³#CEW2� Pg ¶ ¤ � >b$LGXÌLGD�ROWqD���a�WqF%�!��LNWqLNJ�� VÐ [ ¶ ³N�OLGPEF�H �ÀWKCEXë8 � S';]�"��F�
ICEJ�H��[WKROLNJ'�K g ¶ W ö ã 8 ã ö ;ML Y æ Wæ g Z â�P g \ K W Ú 8 « ³';
>(��F�WKF�>�F���HqFr�"��F3J�C��iRG�[LNCOJ N � ß¶OA P� 
ICOHGF2P� Ú K � ß¶BA P� HKLGJ�F2P� Ú î ¶ ö Ú « ß 8 «�ö ;
b$LGXÌLGD�ROW�H��[FIROT#�'�7H)�iR��KFI
�CEJ�H��KW[ROLGJ'�[H'CEJs�"��FÉC��	��F�W'P0ROWqL�R�
�DGFIH 
IROJ RODGHKCN
ÖF�C�
#�[ROLNJ�FITDKX�	��FM�ËT�FM�KFIW��

XYLNJ�F��"��FÉDGCZ
IR��[LGCEJ�H|C��\�	��F��ZY�F�T���CELNJ'�[H@COJs�	��F � qc>+C
CEW�� Pg ¶ ¤ � a��	��F�H��KF�ROTZ�!��H��[R��[Fr
ICEJ�T�L��KLNCEJ�H�ÀCEW(Ð W a�Ï g a5ROJ�T@Ð g 
�R0Js
�F$�[W[R0J�H��ÀCEWqXÌF�Tj�[C
ï W 8PN P [W §QK P [W ;_§ Y � â çXWg ã Ð P[� æ W Z N PW ¶ ³ Ú 8 «'� R';
ã%R W 8SN P [W §QK P [W ;_§ Y � â çXWg ã Ð P[� æ W Z K PW ¶ ³ Ú 8 «'� 
�;
ö� Y öæ W ã öæ [[Z Ï P[ ã ð g N Pg ã 8 ã ö ; L ê ï ¶ ³ Ú 8 «'� 
?;

8 ã ö ;TL ð g K­Pg ã êp° ¶ ³ Ú 8 «'� T�;
ï W 8SN�P [g §*K­P [g ;_§ Y Ð P[� æ W §®8 ã ö ;ML � g Z NnPg ¶ ³ Ú 8 «'� F?;
ã%R g 8SN�P [g §QK�P [g ;_§ Y � â çXWg ã Ð P[� æ W Z K­Pg ¶ ³ Ú 8 «�� �&;

��«



>(��F�WKF
N�P� ß¶ N � ù/â�P g Ú KUP� ß¶ K � ù�â�P g Ú î ¶ ö Ú « ß 8 «�« ;
ÏQP[ ß¶ Ï [ ù/â�P g Ú Ð�P[ ß¶ Ð [ ù/â�P g Ú î ¶ ö Ú « ß 8 « Ã ;

R W ß¶ ñ W ã ° W ¶ ö Ú 8 «'Õ R';R g ß¶ ñ g ã ° W ¶ ö §�êp° Ú 8 «'Õ 
�;êN° ß¶ ° g ã ° W ß 8 «'Õ 
?;
� FÉHqFIFIMªHKCED��#�[LGCEJ�H �ÀCEW�â P g �	��R��»H�
�RODGFS>BLV�	� � >�C
CEWf¤ ¶ ³*�	��FIWKFÉLNH�RR
�CEJ�HKLGH��KFIJ'�#HKCODT�#�KLNCEJ�>BL��"��	��R��BCEWKT�FIWKLGJ���� K­PW 8 � ; ¶ êp°ð g â�P g 8 � ; Ú 8 «�� ;â�P g 8 � ; ¶ �2U W[Y ï [ W § ö [ö Z § Y ï [ W § R [gR g Z \ êp°ð g ã � gWV çXW ß 8 «'¯ ;

� ��Fr�ÖCOHKL��KLNCEJ Ò$å ¶X� Ï [ 8 � ; Ú Ð [ 8 � ;���C��,�	��F$�#Y$FITs�ÖCOLNJ'�BCEJj�	��F�¸ ¶ ³*��D�ROJ�F#LGH+�	��F�J
Ð [ 8 � ; ¶ ã � æ W W�Y ï [ W § R [gR g Z Y êp°ð g Z ã � gÉ\ â�P g 8 � ; Ú 8 «�k R';
Ï [ 8 � ; ¶ ã � Y öæ W ã öæ [[Z çXWy W ê ï ã Y ï WR g Z êp° \ â P g 8 � ; ß 8 «�k 
�;

��F�WKF�ê ï ß¶ ï g ã ï W ¾ ³�>2� ��LGH0�#Y$FIT4�ÖCOLNJ'�p�
ROHqHKF�H0�	��WqC������f�	��FÔCEWKL��ELNJ R�� � ¶ ³�>PCX��W)�	��F�W
J�CEJ'�KWKLGP4LNROD�R0DT�EFM
�W[R�RODNHqC�H"��C?>BHo�	��R��\�KC#DNC?>�F�H��2COWKT�F�W�LNJ � �"��F@WKF�H"��DV�(8 «�k ;�R��OWKFIF�H\>BL��"�I�	��F@DNCO
�R��KLNCEJ
C��7À ©Ö¹o��>'8 ��� ;zª��ÀC���J�T��ÀWqCEXy�	��Fo��FIW)�	��W�

R��[L_PEF � q 
ICEJ�H��[W���
M�KLNCEJ.>\C
CEW�R0J!� � a(JO��XÌF�WKLT
IRODEHqCEDT�#�KLNCEJ»C���	��F9�#Y$F�TZ�z��CELNJ'��F%�!�
RG�[LNCOJ�H�T�FIXYCEJ�H)�[W[RG�[FIH�R��EWqFIF�XÌF�J!�L>BL��"�p�	��F'J!��XÌF�WKL�
�RODGD��ÉC�
�HKF�WqPOFITQÀ �"��WKC��#���
HKLÇYkT�FM
ILNXÌROD¦��D�R�
�FIHMaX��WKCQP4LNT�LGJ��YROJkLNX*�ÖCOW��iR0J!�+
&��F%
iMkCEJj�	��F��KFIT�LGC���H'ROD��EF%
�WKROLT
»T�FM�[ROLNDGHI>
?»DV�	��C������ÅHqCEDT�Z�[LNCOJ�H�C��_�	��F�HKF#J�CEJ#�ÖF�W��	��W"

R��KLGPOF�F%�!�
R��KLNCEJ�HF
�R��#�	��WqF#RODGD^8��ÖCEHqHKL�
�D��N�EDGC�

ROD ;\�#Y$FIT��CELNJ'�[HÅC����	��F¾COWKLT�OLNJ
RODBH)�$H)�[F�X 8��	��F��ÖF�W��"��W"

RG�[LGPOF � q 
�ROD�
%��DNR��[LGCEJ LGHÔDNCO
�ROD ;-aF>�F2�
R�PEF��ÀC���J�T

CEJ�DV���	��F­À T�F�H"
�WKLT
�FIT�R�
�C(POFO>+� FS��RQPOF-J�C*
�RG�[F%�OCEWKL�
�ROD_��WqC$C��\�	��R��'J�CÌC��	��F�W9�#Y$F�T��ÖCOLNJ'�[HBF-Y$LGH���a
RODV�	��C��#����J�CÐC��	��FIWBH��[R�
�DNF#COJ�FIH(�
R�PEF3F�XÌF�W"�EF�T@�ÀWqCEX ROJËROT�XÌLV�"�[F�T�D��ÐPOFIW��kLGJ�
ICOXR��DGFM�KF�J!��XÌF�WKL�
�ROD
HKFIROW"
&�ËC��m�	��F����
ROHqF3H"�
R�
�FO>o� F$
ÖF�DNLNF�PEF��"�
R��@LV�_�	��F-�ÔT�CÐF�Y�LGH��+�"��FM��ROWKF#R0DND�H[ROT�T�DNF$��CELNJ'�[HMaZ>(��L�
&�>�C���DNTËJ�C��BXYC4T�L��<�*�	��F��!�
RODGL��[R��[L_PEF#ROH)�4XR�#�KC��[L�
IH+>�FS��RQPOFÉT�FIH"
�WKL�
ÖF�Tl>

� Ã



� L��"�ÐJ�CEJ���FIW)�	��W�

R��[L_PEFBWKF�H"��DV�[H�LNJN�
ROJ�TDa'>�F9
�ROJN�ÀCEWqX0��D�RG�[F@ROJYF-Y�R�
-��FM�!�
R��[LGCEJp�ÀCEWo�	��F9t�LGXÌLV�[H
H"��L��<��>JC
WqCEX ¹o�5>,8 Õ R�;]�ÀCEW+Ï W ¶ â W ���Eÿ } ROJ�T��	��F3H)�[F�R0T#�'�7H��[R��[F�
�CEJ�T�LV�[LNCOJ�H%a�COJ�F$�
J�T�HVâ W ¶ 8 ã ° W § ð W K W ;"â W Ú 8 « S';
� �!��H(�	��F$�#Y$FITs�ÖCOLNJ'� À LNH@T�FIH��[R�
�LGDNLT:�FIT�LGJ��"��F�¸ÔT�LGWKF%
-�[LGCEJ�>(��FIJ

K W 8 �-¡ ; ¶ ° W ù ð W ß 8 Ã ³';
En��CEJ@
ICEXI
�LNJ�LGJ��I�"��LNH >BL��"�@¹J��H�>\8 «'¯ ;|ROJ�T18 Ã ³';�a#>�F�C�
#�[ROLNJ

�-¡ ¶ ° Wêp° ð gð W U W�Y ï [ W § ö [ö Z § Y ï [ W § R [gR g Z \ êp°ð g ã � g V ß 8 Ã ö ;
� ��F(
ICOJ�T�L��KLNCEJ@8 Ã ö ;�LGH�F%�!��L_POR0DNFIJ'�o�KC��"��FBWKFM�O��LNWKF�XÌF�J'��=BF'©�� � Ò ¡å Ú �-¡ �"ª ¶ ³��ÀCEW\�"��FBT�FIH)�iR�
�LGDNL�:�R��KLNCEJ
C��®À�LNJ`�"��F � q 
�R0DT
%��D�R��KLNCEJl>��n��XYFIWqLT
IROD_>�CEWqM�T�F�XÌCOJ�H��KW[R��KFIH#R��OWKFIF�XÌF�J'��>BL��"� C���W»HqLNX0��D�R��KLNCEJ
P0RODT��F�C�� �-¡ Kn�ÀCEWl�	��F¾HKF-�kC����
ROWKROXÌF-�[F�WKH���HqFIT LNJ�b$F%
0>F/"/�/p�[C C�
#�[ROLNJ�C�LT��> Õ a9¹o�5>�8 Ã ö ;N�4LNF�DNT�H8dø�ù�ú à ; ¡Xä � ß Ã aX>(��LT
&��R��EWKF�FIH(>BL��"�@�"��FÉHqLNX0��D�R��KLNCEJ�WqFIH"��D���>]� ��F-T�FIH��[R�
�LGDNLT:IR��[LGCEJj��WqCZ
�FIHKH'LNH'J�C��
RÐA�� LGJ�H��[R�
�LGDNL��z�*
��Z��WKR��	��FIWBROJ@/z�9{ LNJ�H)�iR�
�LNDNLV�z�YXÌC4T�L���FITj
'�kH��[R�
�LNDGLT:�LNJ��0ADC�H���F�R0WI>b$C��ÃROW2LGJ0�	��F 
IRODT
M��D�RG�[LNCOJI>�F(�
R�POF'M0F%�#��J�COJ�:IF�WKCrt(� 
ICODNDNLGHKLGCEJ
ROD�T�LGHKHKL��
R��KLNCEJ0° W ý g >\� ��FBWqF�ROHqCEJ
LNH+�"�
R��(�	��FÉWqLT���'�����
ROJ�TkHqLNT�F�H'C��o¹o��HI>.8 «�� ;|ROJ�T18 Ã ³';�P0ROJ�LGH"�j>BL��"�@�"��Frt(� T�LNHqHKL��
R��[LGCEJDa
R0J�T@�"��LNH
HKLGJ�����DNROW#HKLV�	�
RG�[LNCOJ2>�C���DGT J�C��ÉRODNDGC�>Ì��H��[CËC�
#�[ROLNJcROJ'���[WKR�
M�[R�
�DGFYWqFIH���D��KHÉLV�]>�FÌHqFM�S° W ý g �[C@:IFIWqC
LNJe�	��FËPEFIW)�·
�F%�ELGJ�J�LGJ���>£/7J�H��KF�ROTDa(>�F`�iROM0F`�	��F¾DNLGXÌLV�p° W ý g ¨ ³ LNJ�¹o�5>$8 Ã ö ;s>V?»J LNX*�ÖCEW)�iROJ'�
C�
�HqFIW"PORG�[LNCOJËF�XÌF�W"�EF�HBLNJj�	��LGH@DNLGXÌLV��a'�ÀCEW+>(��L�
&�ªLV�BLNH@F�R0H��j�[CÐH���C?>7�	�
RG�9¹J�5>,8 Ã ö ;]�[WKROJ�H)�ÀCEWKXYH �[C

��¡ ¶ ã � g 8 ð g ù ð W ;%©V8Bé [� §�é [õ ;�ù k é [� ªßº �"  Ú 8 Ã � ;
�	��F�D�R����[F�W�LNJ�F%�!�
RODGL��z�N�ÀCEDNDGC?>BLNJ��ÉH��[WKROLT���!���ÀCEW�>�ROWqT�D��N�ÀWKCOX �"��F��ÃR�
-�+�	�
RG� �"  ¶ ³½R�� ° W ¶ ³�>o� �!��H'R
J�CEJ#:IFIWqCrt�LNXYL��[H�H���L��<�lê � ¶ �-¡ ã �"  R0WKLNHqFIH�F�PEF�JYLGJ0�	��F�DNLNXYL���C���P0ROJ�LNH"��LNJ��$t � 
ICEDGDNLGHKLNCOJ
RODnT�LGHKHKL��
RG��[LGCEJDa!>(��LT
&�kH���
�H��[ROJ'�[LNRODNDV�ÐFIJ��
R0J�
IF�H(�"��F�WqFIDNF�P0ROJ�
IF#C���C���W|XYC$T�FID��[CI�"��F#D�ROW��EF-��H"
IRODNF9
ICEDGDNLGHKLNCOJ�DNF�HKH
HKLGX0��DNR��[LGCEJ�HI>E�HqLNJ��r�	��F�F-YZ��WqFIHKHqLNCEJ�HF�ÀCEWJ�	��Fn
IC4FM�*
ILGFIJ'�[H�LNJ�¹o�5>_8 � ;-a'>�F�
�R0JÔWKF->BWKL��KF9�ÀCOWKX0��DNRl8 Ã � ;2LNJN�[F�WKXYH
C��.���'�4HKLT
IRODm�!�
ROJ'�[LV�[LNF�H+�[CÐC�
#�[ROLNJ

Y øú à Z ¡ ¶ ö §fôm8 ö §eé [� §eé [õ ;_§ k ô�é [� W�Y ö §�S'é [� §�é [õ
ö §�é [� §�é [õ Z Y k é [�é [� §eé [õ Z § ö \ çXW Ú 8 Ã « ;

>(��F�WKF�é��SROJ�T é õ ROWqF�J�COWKXÌRODNL�:IFIT��KCtâ#çXWã > � ��Fe�[FIX*��FIW[RG�	��WqFe�EWKROT�LGFIJ'� R�� XÌROW��ELNJ
R0DNL��z�%LNH8dø�ù�ú à ;   ¶ ö §®ô_8 ö §xé [� §Ìé [õ ;-a@HqC1�	��FªD�ROH)�R�KFIWqX LGJ·¹o�5>$8 Ã « ;p�ELGPOFIHR�"��F�t�LGXÌLV�[H½H"��L��<��>y�*C
��Õ



�EL_PEF'HKCEXYF(
ICEX*�
ROWqLNHKCOJ*>BLV�	�R�"��F'WKFIH���D��KH�C��_���4WKC�=���LNTYHKLGX0��D�RG�[LNCOJ�H%ah[�kJ>�F9�iROM0F»F%�!�
R0D�F�DNFM
M�[WqCEJÔR0J�T
LNCOJ@�KFIX*�ÖF�W[R��"��WKF�Hp8�ô ¶ ö ;-a�é[ácâ7ã ¶ ö �ÀCEW �	��Fr�ÃROH��KFIH����EWKC?>BLGJ��ÌXYC4T�FIHMaÖR0J�T¾J�CÌT�WKLV�<�9>�R�PEF³T�LNHKHqLV��
R��KLNCEJQ8�» ¶ ³';s>+¹o�!�
R��KLNCEJ18 Ã « ;]�$LGFIDGT�HS8dø�ù�ú à ;  ®ä Ã ROJ�T18dø�ù�ú à ; ¡)ä Ã ß Õ �ÀCEW+�"��F3POR0DT��F�H'C��\�	��F�[F�XR��FIWKR��	��WKFp�EWKROT�LNF�J'��R��3XÅR0W"�ELGJ
RODNLV�z�ËROJ�T��	��FRt�LGXÌLV�[H�H"��LV�<���[F�WKXYLNJ
R��KLNCEJ�a.WKF�H"��F%
-�[LGPOFIDV�E>s8dC�D��ZY�	�#
ÖF9�[CEWqCELNT
R0D����4WKC�=���LNTÌHKLNXI��D�R��KLNCEJ�Ho��WKF�T�LT
-�]�"��FIHqF��!�
ROJ'�[LV�[LNF�HL�KCI
�F�WqC�������D�� Ã R0J�T Õ a!>BL��"�ÅCEJ�D���
RODV�_�	��F3H���L��<�BR�
%
IC���J'�[FIT��ÀCEW@R�
%
ICOWKT�LGJ��0�[C0�"��F$���4WKCEM�LGJ�FM�KLT
#WKF�H"��DV�[H@C��.t�LGXÌLV�[H#w�r�^O]_{v|&;+��C��KF��	�
R��
RODV�	��C��#��� C���W-XYC$T�F�D�LGHÉC�
�P4LGC���HKDV�2�[C4C¾HKLGXR��DGLNH)�[LT
0�KC��EL_PEFl��WKF%
�LNHqF��!�
ROJ'�[LV�iR��KLGPEFÌWKF�H"��DV�[H%a2LV�-H)�[LGDND
�R0Js
IR��#�	��WKF3LNX*�ÖCOW��iR0J!�+�O��RODNLV�iR��KLGPEF�ROH"��F%
-�[H'C��.�"��F3T#�4J
ROXYLT
�HI>
ç½÷�ø Ë þpÎ
ú�÷  (Î.Í�!&Ê.ÿ�ÉIÎ.Í7É-ùRÉIÎ¢�lÊ�÷%Ê2É-ùYý Ë ü3ý½þpÎ\É@ú�÷Iü3ùRÉIÎ ÷iù�Ê
ú^ÉIÈ�÷&Î8÷sú��
� ��F*�ÖCOHKHKL�
�LNDGL��z��C��|XYC$T#��D�R��KLNCEJ�ROD�LGJ�H��[R�
�LNDGL��z�ªX0��H)�³RODGHKC@
ÖFYROT�T�WKF�HKHKF�TU>(��FIJ T�LNH�
%��HqHKLNJ#�s�	��F

XYF%
&�
ROJ�LNHKXYH»C��o�	��FI�KW[ROJ�HKL��KLNCEJ@�[C��"��W"
���DNFIJ#
IFO>�¹2JnPEF�DNC���F-�B�z�O�ÖF½DGCEJ����B>|R�PEF�DNF�J����	��XÌC4T���DNR��[LGCEJ�H [ u
LNX*��CEHKF�T�COJr�"��F�DGC?>+�7CEWqT�FIW_�[W���J�
IR��[F�T-H��4H)�[FIX�8 Õ ;lXÅR��$
�FJ��J�H��[R�
�DGF]��J�T�FIW,
IF�W��iR0LNJr
ILNW�
%��XYH��[ROJ�
�FIHI>/7J��
ROW)�[L�
%��DNROW%aX�	��F³H��KF�ROT#�'��H��iRG�[F³HqCEDT�#�KLNCEJ�Hn�	��R���F�Y�LGH��$
�FM�z>�FIF�J��	��F0
�L�����W�
�R��KLNCEJs�ÖCELGJ'�[Hn�ÀC���J�T¾LGJ
?��#�ÖF�J�T�LVY$F�H � � R0J�T � « XÅR��r
ÖFM
ICEXYF|XYC$T#��D�R��KLNCEJ�RODNDV����J�H��iR�
�DNF�a��	�!��Ho
�CEXR��DNLT
IR��[LGJ�� �	��FF��LT
-�	��WqF
C��]�	��FN�[WKROJ�HKLV�[LGCEJ��[C��	��W�
���DNF�J�
IF0>@Ä���W$>�CEWqM LNJ2�	��LGHÉR0WKF�RkLNH3LGJ�
ICEX*��DGFM�[F�K\��C?>�F�POFIW%a.>�FÌLNJ�
�DT��T�F
HKCOXÌF�T�LGH"
%��HKHKLGCEJ�LNJ3CEWKT�FIW_�[C(
�C��	�3XÌROMOFJ
ICOJ!�[R�
M�,>BL��"�$�	��F�WKF�T���
-�[LGPOF]��FIW)�	��W�

R��KLNCEJ�R�����WKCnR�
&�r��HqFIT
'�Pt#ROH��"�EFIF�Wkw�r�^O]_{�}ÉR0J�TQ�KCªF�XR����ROHKL�:IFYLNX*�ÖCEW)�iROJ'�$�!�
R0DNL��[R��[L_PEF½T�LV�.F�WKF�J�
IF�HI
�FM�z>�FIFIJf
�CEDNDGLNHqLNCEJ
R0D
ROJ�T�
�CEDNDGLNHKLGCEJ�DGFIHKH�H��4H)�[FIXYHI>]CX��W��"��FIW@F�YZ��DNCEWKR��[LGCEJÔC��,�	��F#LNJ���COXÌC��OFIJ�F�C���H@F%�!�
RG�[LNCOJ�H@T�FIWqLGPOFIT@��FIWqF>�C���DNT@
�F3ROJªLGJ'�[FIWqFIH)�[LNJ#�ÌR0WKF�R0�ÀCEW+���Z�	��WqF�WqFIHqF�ROW�
&�l>� FÅROHqH"��XYFR�"�
R��r�	��FR
&�
ROWKR�
M�KFIWKLGH��KLT
YH"�
R��KL�ROD2H�
�RODGFÌC��@FIJnPEF�DNC���F-�B�z�O�ÖFÔXYC4T���D�RG�[LNCOJ�H�Y C��+�	��F
CEWqLT�ELGJ
ROD�����X*�Q8ÃDNLGJ�F�R0WKD��*��J�H��iR�
�DNF�;Ft(� XYC$T�F»LNH|X0�#
&�ËDNROW"�OFIWF�"�
ROJj�	��F�>�R�PEF�DNFIJ#���	�ËC��m�	��F�t �
L��KHKF�D���a�ROJ�T R0DNHKCR�	�
R��$�"��F½F�POCEDT�Z�[LNCOJ C��J�	��FÐXYC$T���D�R��KLNCEJ
R0D�LNJ�H)�iR�
�LGDNLV�z�U8<>BL��"��
&�
ROW[R�
M�[F�WKLGH��[L�
0�[LGXÌF
H"
IRODNF+á�;�LNH2XI��
&�ÌHqDNC?>�FIWo�	�
R0JN�"��FBDNLGJ�F�ROW^t(� �EWKC?> �"�ÌWKR��[F0>^� ��LNHo��FIWqXÌLV�[H2F�Y#��ROJ�HKLGCEJYC��¦�"��F �[LGXÌF
ROJ�TËH"��R�
IF3T�F�WKLGP0R��KLGPOFIH >BL��"�ËWqFIH��ÖFM
M�(�[CYRÐHKXÌRODNDGJ�FIHqH+�
ROWKROXÌF-�[F�W � >ZEn��CEJkDNF-�"�KLNJ��0¾ � ROJ�Tsä çXW� 
�F�	��FN�z�O��L�
�ROD.�[LNXYF½ROJ�T H��
R�
IFÐH�
�RODGFIH3C��L�	��FÐCEWqLT�ELGJ
ROD.t(� XÌC4T�F½LGJ��	��FÐH��4H)�[FIX R0J�T LGJ'�[WKC4T���
�LNJ��

���



X0��DV�[L���DNF�HKDNC?>VH"
�R0DNFIHMa�>�F3F�Y#��ROJ�T
×�Ø ¶ ×�Ø\[ § � × à
¶ ×�Ø [ § � × à } § � [ × à � § Ü?Ü?Ü Ú 8 Ã�Ã R';

×W] ¶ ä � § � ×_^ ¶ ä � § � 8 ×W` Ú ×Wa ; à
¶ ä � § � ×_^ } § � [ ×_^ � § Ü?Ü?Ü ß 8 Ã�Ã 
�;

� ��FS�
ROW[R0XÌF-�[FIW � LGH9
&��CEHKF�J HKCR�"�
R���RÐXÌLGJ�LNX0��X J!��X0
�FIW'C���F�YZ�
ROJ�HqLNCEJ�H�LNHBJ�F�FIT�F�T`�[CÌROWKWqLGPOF-R���	��F�T#�4J
ROXYLT
�H�CEJ��"��F��[LGXÌF'H"
IRODNF�C���LNJ'�KFIWKF�H��%a#>(��LNDGF»RG�+�	��F�H[ROXYF��KLNXYF�J�C��|DNCOHKLNJ#�³ROJ'�ÌLNX*�ÖCEW)�iROJ'��ÃROH)�½T#�4J
ROXYLT
�HI>PC
CEW³R�
�CEDNDGLNHKLGCEJ
ROD2H)�4H��[F�Xº�	��Fj�
ROW[R0XÌF-�[FIWÉXÅR��Q
ÖFl
ICEJnPEF�J�LNF�J'�[D��U
&��CEHKF�Jf�[C�
�F� ß¶ 8 � ã ��  ;&WO½ [ aJ>(��LT
&� XÌFIROH"��WKFIHp�"��FkT�LNH)�iROJ�
�F�C��9�	��Fj�[F�XR��FIWKR��	��WKFj�EWKROT�LNF�J'�ÐR�>|R��f�ÀWKCOX �	��F
XÌROW"�ELGJ
ROD¬�ÖCOLNJ'��>oC
CEW|R0
ICEDGDNLNHqLNCEJ�DNFIHqH�8ÀCEWF>�F�ROM�DV�j
ICEDGDNLGHKLNCOJ
ROD<;�H)�4H��[F�Xsa � ß¶ � ã � � 8 � � 
ÖF�LNJ��0�ÀC���J�T�ÀWKCOX ='F�©�q > 8 Ò � Ú � � ;�ª ¶ ³@>BLV�	� Ò � 
ÖF�LNJ��ËHKCOXÌF*
&��CEHqFIJf��CELNJ'�ÉCEJQ�"��F Ò ��D�ROJ�F?;#H"
�R0DNFIHr>BL��"�Q�	��F
T�LGH��iR0J�
IF3C��,�	��F$�KFIX*�ÖF�W[R��"��WKF$�EWKROT�LGFIJ'��R?>�R����ÀWKCOX �	��FÐbY^OpO�Ofvu�^O]8gx�4psyOwR8Bb$FM
O>�/"/O´ ;s>
ÉÌø ÿ��$,4,41N�&1N�¢39*$,I� m2� �x��:
/7J Rf
ICEDGDNLNHqLNCEJ�ROD@H��4H��KFIX © >(��FIWqFQ:�CEJ
RODn=
C?> XYC$T�FIHkROWqF DNLNJ�F�ROWqD�� T
ROX*�ÖF�Ty
!�·° [ ¶ �l8 ö ;zªBa�	��FQ�l8 � ;ªF-YZ�
R0J�HKLGCEJ�>BLNDNDS�EFIJ�FIW[RG�[Ff�	��F COWKLT�OLNJ
RODSt � XYC$T�FU>BL��	� XÌROW��ELNJ
R0DÉF�LT�EF�J#�ÀWKFM�O��FIJ�
-�ï � ¶ î q > 8 s Ú �"  ;�aF>(��L�
&�·
ICEJ�H��[LV�	�#�KFIHl�"��F`
�FIJ'�[F�WÅF�LT�EF�J�H"�
R�
IFO>7A.CEJ
RODBXYC$T�FIHYT�C J�C��ÌFIJ'�KFIW�R���	��LNHBCEWKT�FIW%a5HqLNJ�
�F�LV��LGJ!�KWKC4T���
�FIT��	��F-�j>�C���DNT`
�F3DNLGJ�F�ROWqD��ÅT
ROX*�ÖF�Tl>]� ��FM�ËT�CYFIJ'�[F�W»R��	�l8 � [ ;|LNJªR

RODNROJ�
�FS
�FM�z>�FIF�J�8ÃL<;|J�COJ�DNLGJ�F�ROW(�EF�J�FIWKR��[LGCEJ`
'�st ��iZt(� LNJ'�[F�W[R�
-�[LNCOJDa�ROJ�Tf8ÀLNL ;�DNLNJ�F�ROWBT
ROX*��LGJ���>� ��F�HKFpt � ROJ�T�ADC�XÌC4T�FIH�ROWqF�F�J�C������`�[CYC�
#�[ROLNJªRYJ�CEJ'�[WKL_P4L�ROD�FM�O��R��[LGCEJ@�ÀCOW»ROJËFIJnPOFIDNC��ÖF0> � ��F

F�POCEDT�Z�[LNCOJ�C��m�	��F#F�J�POFIDGC��ÖF3XYC$T#��D�R��KLNCEJ �° 8<á Ú Ys;�C��,�"��F$��J�T�FIWKDV�4LNJ��Nt � �
ROWKXYCEJ�L�
»LGH@T�FIH�
IWKL�
ÖF�T
'�P©Ö¹J�5>.8dt ö?Õ ;�ª
×Wbdc �° ß¶ 8 × à §+e � Ü ×;^ ; �° 8 Ã Õ R';

¶ fq�g WPh> �° § Ñi � [ �^ �° ã ¹ � ÷ �° ÷ [ �° Ú 8 Ã Õ 
�;
>(��F�WKF��	��Fr
IC4FM�*
ILGFIJ'�[H fq g WPh> ROJ�T�¹ � T�FIH�
IWqLT
�Fr�"��FS
�ROHKL�
�DGLNJ�FIROWBROJ�TËJ�CEJ�DNLNJ�F�ROW@LGJ!�KFIWKR�
M�KLNCEJ�H+>(��LNDNFe � �ELGPOFIH9�	��Fr�EWKC����ªPOFIDNCO
ILV�z�ËC��\�"��FI/z�9{ >|R�POF0�
R�
iM0FM��>9� ��FÉJ�C��iRG�[LNCOJ fq g L hlT�FIJ�C��[FIH9�	��FÉF-YZ�
ROJO�
HKLGCEJ C�� �"��F � ��T�F%��FIJ�T�FIJ'�YFIL��EFIJnP0RODT��FR�	��WKC������L¤SCEWKT�FIWKH-LNJ � ã �"  a2F-YZ
�DT��T�LGJ��`�"��F�:IF�WKC��"�Z�7COWKT�F�W�[F�WKX © >(��L�
&� LGH3R�
%
�C���J'�[F�TQ�ÀCEW#LGJ2�"��FN��J�T�F�WKDV�$LGJ���a�WKR���LNT�D���P0ROW)�4LNJ����
ROWqXÌCOJ�LT
³T�F%��FIJ�T�F�J�
IF�K�HKF�F¹o�5>^8�t � ;�ªz> � DNF�R0WKD��l�	��F fqjg WPh> LNJs¹J�5>^8 Ã Õ 
X;BLGH»ROJ�R�����WqC�Y�LGXÅRG�[LNCOJ��KC fq�g ? h> ß¶ q > 8 s Ú � ; ã q > 8 s Ú �"  ;�>��¯



� ��F J�COJO��J�L��ÀCEWqX C��ÖF�W[R��KCEW Ñi � [ �^ ¶ 8 ×_^ ;zà Ü�k�Ü ×_^ 8�>(��F�WKF k LNH RSM�J�C?>BJÏXÅRG�[WKLÇY�;-a3T�FM�KFIW��
XYLNJ�F�H��	��F��ÀCEWqX C��S�	��Fw¢qJ�FM�#�[WKROD#H"��W��ÃR�
�F%¤®©ñT�F-�
J�F�T®
'�+lJ8OêXTnm�oSp7qsr Ú � ; ¶ ³4>BLV�	�+lJ8�ê´T Ú � ; ß¶
=BF fq g WPh> ã êXT ÜtkÌÜ ê´TDª^�ÀCEWn�	��F0�
WqH���
�LV����W"
IR��[LGJ��ÔXYC$T�F�©�>(��LT
&� T�FIH)�iR�
�LNDNL�:IF�H#R��UT   ¶ 8Bé�� Ú é õ ;�à�ªh>��C��[Fp�	�
RG�3HKLNT�F%

ROJ�T�H-R0WKFN�EFIJ�FIW[RG�[FITcCEJ�DV� R����"��LNWqTcCOWKT�F�W%a�HKCËT�CkJ�C��r
ICOJ!�KWKL�
��#�[Fp�KCs¹o�5>]8 Ã Õ 
�;�>� �
R���F%�!�
RG�[LNCOJªXÌR���
ÖF3WKF�T���
�FIT��[CR¹o�5>\8 ö?« ;F>BL��"��q > 8 s Ú � ; ä ãnî ï � § fq g WPh> yQfÃ^R�	��FÉROT�T�LV�[LGCEJkC����L����Z���ÀWqF%�!��F�J�
M��t � TZ�$J�ROXÌL�
IH 
'�j�	��F��KW[ROJ�H��ÀCEWqXÅR��KLNCEJV° ¶ 8 ×�Ø\[ § ×Wbdc ; �° � ç7�Ju cXØ 8 Ã � ;
ROJ�T��	��F�J�F%�EDGF%
M�BC���J�COJO��J�L��ÀCEWqX �[F�WKXYHI>¹o�!�
R��[LGCEJ*8 Ã Õ 
�;.LNH�RF�z>�C���T�LNXYFIJ�HqLNCEJ�ROD0POFIWKHqLNCEJ�C��O�	��F2H)�iROJ�T
ROWKTI{#LNJ�:M
���W"��iZc�ROJ�T
R��#FM�!�
R��[LGCEJDa [ |>BL��"��F�YZ�
ROJ�HqLNCEJe�ÖF�W��ÀCEWqXÌF�T�LGJe
�C��	�4�	��F�N 8ÃWKROT�L�R0D<;³ROJ�TQK 8���CEDNCELGT
ROD ;�T�LGWKF%
-�[LGCEJ�HI>e/��ÌRODNDGC�>BH
HKCODT�#�KLNCEJ�H@C��.�"��F$�ÀCEWKX �°�¶�° � � � g �Dvxw >zy v �|{ ^ >~} b c h § � �° 8�Y Ú7� � ; Ú 8 Ã ¯ ;
>(��F�WKFp�	��F0��WKH��$�KFIWqX LNHn�	��F½H)�[F�R0T#�'�7H��[R��[FÐHqCEDT�#�KLNCEJ�C��J�	��Fp��J�L��ÀCEWqX�FM�O��R��[LGCEJ�>BL��	� R0J FIJnPEF�DNC���F�z�O�ÖFBC���XYC$T#��D�R��KLNCEJ�8�T   §�êXT.; Ü Ye§�� � � a�>(��F�WKF�� ß¶ ã ê´T Ü /7X kQÜ êXT ã /7X ¹ � lJ8OêXT Ú � ;�ù�=BFß¹ � >� ��FÌROX*��DNLV�	��T�F ÷ ° � ÷ [ ¶ lo8OêXT Ú � ;"ù2=BFÅ¹ � LGH3WKFIDNR��[F�T��[C��	��F*
ICEWqWKF�H"��CEJ�T�LGJ��@�ZY�F�T1��CELNJ'�R8 � ö�� ;�>� ��F�HKFM
ICEJ�T��[F�WKX � �° 8dY Ú"� � ; ¶�� 8dYs;"� � g �Dvxw >zy v B �P{ ^ >~} B b c h§ ð 8�Y@;�� � g �Jv�w >zy v B B �|{ ^ >~} B B bdc h 8 Ã k ;
LNH�L��KHI��FIW)�	��W�

R��[LGCEJQ>BLV�	� HKCEXYF�T   §�êXT P ROJ�TLT   §±ê´T P P >�R�PEF�J!��X0
�FIWqH%a\>(��LT
&� XÌR?�2
�F%
�CEXYF��J�H)�iR�
�DNF�
'�*�ÀFIFIT�LNJ��0�ÀWqCEX �	��F�
�ROHKF$����XR�jt � >o� ��F#WqFID�RG�[LNCOJ�H"��L���HL
ÖF-�z>�F�FIJ��	��F�>�R�PEF#J!��X0
�FIWqH
ROJ�T@�EWqC�> �"�ªWKR��[F�H'ROWKF$�EL_PEF�Js
'�êXTÅP�§RêXT~P P ¶ � êXT Ú � P�§(� P P ¶ � � ß 8 Ã S';
?»J�ROD��4HKLGH�C��^�	��F0{3LGJ�:%
#��W"�GiOc*R0J�T
R��ªF%�!�
R��KLNCEJªH"��C?>BH"[ } �"�
R���L�� ÷ T   §�êXT ÷ ¾��^8�êXTnm�oSp7q�rz; ÷ T   §êXTnm�oSp7qsr ÷ >BLV�	�³HqCEXÌF,�^8OêXTnm�oSp7qsr�;�¾ ö a��	��F�J0�	��F+>�R�PEF@J!��X0
�FIWqH§T   §ïêXT P ROJ�TXT   §ïêXT P P R0WKF�H)�iR�
�DNFO>/7JYR�W[ROJ#�EF��^8OêXTnm�oSp7qsr�; ÷ T   §�êXTnm�oSp7qsr ÷ ¾ ÷ T   §�ê´T ÷ ¾ ÷ T   §�êXTnm�oSp7qsr ÷ a��	��F+>�R�PEFBJ!��X0
�FIW§T   §�êXTªLNH��J�H)�iR�
�DNF�T���Fo�[C(�ÀFIF�T�LNJ#�(�ÀWqCEX®�"��FJ

ROHKFL����X*�$>|R�POF T   §UêXT�>,� ��LGH*F-�.FM
M�8LNH_
IRODNDGFIT$�	��FL´�F�J H ROXYLNJOiC
FILGW�WKF�HKCEJ
R0J�
IFYXÌFM
&�
ROJ�LGHKXË> [ }r��C��[Fp�	�
RG�$�	��FÐJ
R��"��WKFÐC��L�[COWKCELGT
ROD\
�CEJ#�X����W[R��KLNCEJ�H3RODNDGC�>BH#COJ�D��¾R

T�LGH"
IWqFM�KF¾J!��X0
�FIWÔC��3XYC4T�FIHÌLNJ·
�C��	�e�	��F���CEDGCELNT
R0DBROJ�T·�	��F�W[R0T�L�ROD'T�LGWKF%
-�[LGCEJ�HI>w/7J��
ROW)�[LT
M��D�R0W%a
��k



�	��FcXYLNJ�LNX0��X ��CEDNCOLNT
ROD9>|R�POF J!��X0
�FIWkLGHËT�FM�[F�WKXYLNJ�F�Ty
!���"��F2�ÖCODNCELGT
ROD9
ILNW�
%��XN�ÀFIWqFIJ�
�F�a�>(��LNDNF�	��F½XÌLGJ�LNX0��X W[ROT�LNRODm>|R�PEFÐJ!��X0
�FIW»LNH�HqFM��
'�`�"��Fp��WKC��ÖF�W��[LGFIH�C���DGLNJ�FIROWI8ÃCEW���CEHqHKLT
�D��ªJ�CEJ�DGLNJ�FIROW&;
FIL��EFIJZ����J�
M�KLNCEJ�H@LNJ��	��Fr��WKFIHqFIJ�
�FÉC���XÌR��EJ�F-�[L�
»H"��F�ROW�>]� �!��HMaX
ICEDGDNLNHqLNCEJ�ROD�ROJ
RODV�$HqLNH ��WqFIT�L�
M�KH+�	�
R��'R0H�	��Fn�[F�XR��FIWKR��	��WKF��OW[ROT�LGFIJ'�|LGJ�
IWqF�ROHqFIH@R�>�R��R�ÀWqCEX:XÅROW��ELNJ�RODNLV�z��a��"��F�H"��WKF�R0T�C��_�	��F�J�F%�Z�[W[R0D.H"��W��ÃR�
�F�EWqC�>BH�ROJ�T½R���HKCEXYF � þQ� �"  CEJ�F|COW�XYCEWKF�XÌC4T�FIH8FIJ'�[F�W\�	��F|W[ROJ#�EFF��J�H��iR�
�DNFL�[C��"��F ´�F�J H ROXYLNJOiZC
F�LNW
XYF%
&�
ROJ�LNHKXË>
È-ø ÿ��$,4,41N�&1N�¢3c,.��� �­� m2� �x��:
� CEDGDNLNHqLNCEJ�DNFIHqH3H��4H��KFIXYH½T�L��ÖFIWÉH"��
�H)�iROJ'�KL�RODGD����ÀWKCOX 
�CEDNDGLNHKLGCEJ
ROD�CEJ�FIH�> ?�����DV�4LNJ��ªX0��D��KLT��DGF-��H"
�R0DNF

ROJ
R0D��4HKLGHJ�KC�R�>�F�ROM�DV�R
�CEDNDGLNHqLNCEJ
R0D$H)�$H)�[F�X,WqF%�!��LGWKFIHJ�	��F�LGJ!�KWKC4T���
-�[LNCOJ½C��D:�CEJ
RODX=
C?>SXYC4T�FIH�R�����8 � ;©ñROHÅC��#�ÖCEHqFIT��KC RQ
�CEDNDGLNHqLNCEJ
R0D�H��4H)�[FIX@aBLNJ�>(��LT
&���"��FM��FIJ'�KFIWl�"��F`��WqC�
�DGFIX R��&��8 � [ ;zªh>£� ��LGHÅLNH
ROJ�C��	��F�WJ>�R��ÐC��ÖH��iRG�[LNJ#���"�
R��o�"��F(
ICEDGDNLNHqLNCEJ�DNFIHqH\
�FIJ'�[F�W�F�LT�EF�J�H"�
R�
IF9
ICEJ'�iR0LNJ�Ho
�C��	�Rt �xE H�ROJ�TRADCFE HI>� ��LGHR��WqFIHqFIJ�
�F¾C���ADC]E HÌR�����8 � ;I�ÀCEW"
�FIHYHKLGT�F%

R0J�T�HR�KCQ
�F@�EFIJ�F�W[R��KFIT RG�&�l8 � [ ;@© ROHYC�����CEHqFIT��KC
Rs
�CEDNDGLNHqLNCEJ
R0D�H��4H)�[FIX@a�LGJP>(��L�
&�1�	��FÅHKLGT�F%
�ROJ�T XYC4T�FIHÉROWKF*�EF�J�FIWKR��[F�T R�����8 � g ;zªh>j� ��FÌWKF�H"��DV�[LNJ#�
H��4H)�[FIX,C��.J�CEJ!��J�LV�ÀCEWKX;FM�O��R��[LGCEJ�HL���R�KC��l8 � g ;n8À?�����FIJ�T�LVYRt � ;\�ÀCEWo�	��F»FIJnPOFIDNC��ÖF'LNH�©h¹o�5>�8dt «'Õ ;zª

×�b c �° ¶ ©�� � Wd� 8 Ò\Ú � ;m§ Ñi � [ �^ ª �° § Ñk � Wd�^ 8 Ò\Ú �° ; Ú 8 Õ ³ER';
× à Ò ¶ 8 ã � !�§*# Ü Ò ; ÷ �° ÷ [ § Ñ� � Wd�^ 8 �° Ú �° ; ß 8 Õ ³�
�;

� ��F�WKF|LGH*J�C�ADCËDGLNJ�FIROW�T�LNHqHKL��
R��[LGCEJ$�[F�WKX@aOHKLGJ�
IFL>�F�ROHKH���XYF|Rn�#��WKF�D���
ICODNDNLGHKLGCEJ�DNF�HKH�WqF%�ELGXÌFn8�° [ ¶ ³';�>©hqªCEWKFJ��WqF%
�LNHKF�D���aG
�CEDNDGLNHqLNCEJ�DGFIHqHÖXYF�ROJ�H,° [ ¶ ��8 � L ;¦>BL��"��¤59 Ã aaHqLNJ�
�Fo>�FJ
�R0WKWKLGFIT#C��Z�_�	��F�F-YZ�
R0J�HKLGCEJ
CEJ�DV�`�#�2�KC���8 � g�;s>hªÌ?»DGHKC�J�C��[FI�"�
R��$>BL��"��C��#���	��F½J�COJO��J�L��ÀCEWqX��KFIWqXÌHMa��	��F½H)�4H��[F�X 8 Õ ³�;�WKF�T���
IF�H�[CI¹o�4H�>D8 �$ö ;^��J�T�FIW]�"��F(�[W[R0J�H��ÀCEWqXÅRG�[LNCOJ`8 Ã � ;s>\� �!��H%a�L��J
�R��#�	��WqFIH+
�C��"�*�"��F�TZ�$J�ROXÌL�
IH�C��m¹o��HI>�8 Õ ;
LNJj�"��Frt�LNXYL��[H��7H���L��<��WKFM�ELNXYF#ROH >�FIDND�R0H@XÌC4T���DNR��[LGCEJ
ROD�FM�ÖF%
-�[HI>

ÁpÂ��;Ä Ô<Ý�ÆEÒ�Î4Ç4Ä�Ê$Ò<ÆcÈÉÎ Ò�� ÇNÆGÇ.Î|�UÇNÊ�Î.à�Ë,��Ç.ÑrÇ.Î.ÈÉÐ�È�à�Ç ÓÌÎIÏ¬Ë���Ç.Ñ�Ë
Ä�
nP$LGC���HqD��`�"��FÐH��[R�
�LNDGL��z�s��WKC��ÖF�W��[LGFIH#C��F¹o��HI>]8 � «'Õ ;#LGJ��	��F*t�LNXYL��KH)��H"��LV�<��WqF%�ELGXÌF)ê 8 � ¾ �-¡ ;-a�
ROW)�[L�
%��DNROWKDV�S�"��FBH��iR�
�LNDGL��z�ÉC����"��F �#Y$FITl��CELGJ!�®À�8�¸ å ¶ ³ Ú&Ò$å ;o��FIW)�iROLGJp�[Cr¹o�4H�>¦8 Õ ³';2ROHo>�FIDGD
F-YZ
IFM�#��	��R�� �	��F3DGCZ
IR��[LGCEJ�C��CÀ LNH@HqDNLT���!�KD��R�ÖF�W��"��W"
�FIT��[C

Ò$å ¶ # çXW Ü 8 � ! ã � � Wd�� ; 8 Õ$ö ;
� S



ROJ�TR�	��F9
IWqL��[F�WKLGCEJÅ=BF!©�� � Wd� � Ò ¡å ¶ Ò$å 8 �-¡ ; Ú �-¡ �&ª ¶ ³r�ÀCEWJ�
J�T�LGJ��S�"��F�
�WKLV�[LT
IROD �-¡ LGH�HKDNL����'�[DV�p
&�
ROJ��OFIT�[C
='F'©�� � Wd� 8 Ò ¡å Ú �-¡ ;_§ i � [ �� § k � Wd�� Ò ¡å ª ¶ ³ ß 8 Õ�� ;

��F�WKF i � [ �� a k � Wd�� ROJ�T�� � Wd�� R0WKF��	��F¿T��7H"��R�
IF PEF�WKHKLGCEJ�HËC��I�"��FcC��ÖF�W[R��KCEWKH Ñi � [ �^ aÅw�r�gI{(� �!��H%a$�	��F� q T#�4J
ROXYLT
�H�C��^�	��FI
ICEDGDNLNHqLNCEJ�DNFIHqH@H��4H��KFIXº8 Õ ³�;'ROWqF-XYC$T#��D�R��KLNCEJ�RODNDV�ÌH)�iR�
�DNF-LGJs�"��F0t�LGXÌLV�[H)��H"��LV�<�
WKFM�ELNXYFO>\� ��LNH@T�LV�.F�WKH+�ÀWqCEX �"��F$
ICODNDNLGHKLGCEJ
ROD � q T#�4J
ROXYLT
IH$8 Ã Õ 
X;-a#>(��L�
&��
ÖFM
ICEXYF#XÌC4T���DNR��[LGCEJ
RODGD����J�H)�iR�
�DNF3J�F�R0W'XÌROW��ELNJ
R0DNL��z� � ¶ ��  >� ROD�
%��DNR��[LGCEJ�H�HqLNXYLND�R0W��[CËC���W�X0��DV�[LT��DNF-��H"
IRODNF½R0J
ROD��4HqLNH��
R�PEFR
ÖF�FIJ RG�"�[F�XR�Z�[FITP>BL��"� WqF%�nROWqTQ�KC�	��FÅT#�4J
ROXYLT
�HÉC��+�	��Flt�LNXYL��KH)�7H���L��<��WKF%�OLNXYFO>l� FILGD�ROJ�T w�r3^O]_{v�S��HKF�TU�	��FÌWKFIT#��
M�KLGPEFR�ÖF�W��"��W"

RG�[LNCOJ
XYFM�	��C$T¦W�g��[CªR�����WKCnR�
&�P�	��FN�EF�J�FIWKR��[LGCEJcC��(ADC XYC$T�F�H3LNJcR@
�CEDNDGLNHqLNCEJ�DGFIHqH�WKFIR�
M�KLGPEFÐXYC$T�FIDh>N� �
RG�
�R0DT
%��D�R��KLNCEJ¾T�LNT J�C���R0DNDNC?>x�	��F*��WKFIHqFIJ�
�FÌC�� ADCSXYC$T�FIH3R��$�
WqH��3CEWqT�FIWMam
��#�3W[RG�	��F�W#CEJ�D��¾RODNDGC?>�F�T�	��FIX��KC0
�F$�EFIJ�F�W[R��KFITËR���HKF%
�CEJ�TËCEWKT�FIW@R�
�CQPEF#DGLNJ�FIROW�XÌROW��ELNJ
R0DNL��z�I�	��WqFIH"��CEDNTkROH�LNJl�"��F#H��[ROJ�T
ROWqT
ICODNDNLGHKLGCEJ
RODZ
�ROD�
%��DNR��[LGCEJ�HI>\bZ��
&�ÔROJÔR��#��WKCnR�
&�ÅXYLNHKHqFIHJ�	��F'LNX*��CEW��[ROJ�
IFBC��.HKLGT�F%

R0J�T�H|R0J�TR�"��FILGW�WqCEDNF
LNJ��	��FJ�ÀCOWKXÌR��[LGCEJ#C��#�"��F]t�LNXYL��[H.H"��LV�<��>,/7JS�
R0W��[L�
%��DNROW%a(LGJr�"�
R��8ROJ
RODV�4HKLNHm�EF�J�FIWKR��[LGCEJ3C���ADC]E H�LNH_�ÀC���J�T�ÀWKCOXë�	��F�� � 8 � ã �"  ;�g��½FM�O��R��[LGCEJ × à Ò ¶ Ñ� � Wd�^ 8 �° Ú �° ; Ú >(��LT
&� T�C$F�HÉJ�C��I
IR��#�"��WKF*�	��FYH[R��"��W[RG�[LNCOJ
XYF%
&�
ROJ�LNHKXÀ�ÀCEW�ADCFE H�LGJ@�"��FI
�CEDNDGLNHqLNCEJ�DGFIHqH@H��4H��KFIX CEW»R0DNDNC?>VCEJ�FS�KCl
IRODT
M��D�R��KF$�	��FÉT�FIH)�iR�
�LGDNL�:�R��KLNCEJ8��#���ÖF�WBDNLNXYL��&;�C��.�"��Frt�LNXYL��[H��7H���L��<��WKFM�ELNXYFO>

Û/Â �7Ï¬Ò<Ê[È�Ç4Î4Ç Ä<Ê�Î Ä�Í"Ä<Æ.ÆGÇ©ÈÉÇ4Ä<Ê-ÆEËÌÈ"È��8���RÎ4Ý�Ï�� Ý�Æ ËÌÊ¢Í�Ë
?+� � ¶ �-� g�� ¶ �-¡ H[R��KLNH��<�4LGJ��9¹J�5>Z8 Õ�� ;-a?�	��F]t�LGXÌLV�[H��7H"��L��<�lWqF%�ELGXÌFlê � ¶ �-¡ ã �"  C��$J�C�t � R�
M�[L_P4L��z�

LNHm�[F�WKXYLNJ
RG�[FIT.>*?n
ÖCQPOFF�	��LGH�LNJ�H)�iR�
�LGDNLV�z��DNLGXÌLV��a��"��F�H)�4H��[F�X 8 Õ ³';_
�ROJ�J�C��8H[R��"��W[R��KFL�ÀCOW8HqCEXÌFL/ � E HI>�?�H>�F-WKF�XÅR0WKMÔLGJ@�"��FÉJ�F-YO�»HqF%
-�[LNCOJDa���LT����FIW)��CEWKT�FIWBXÌC4T
RODD�KW"��J#
�R��KLNCEJ�HBT�CÌH[R��"��W[RG�[FO>F/7JªF�HKHKF�J�
IF�a��	��F
X0��DV�[L���DNF��7H"
IRODNF�ROJ
RODV�$HqLNH*RODGHKC'ROT�T�H*XYCEWKF�XYC$T�F�H%a0ROD��"��C������ÉCEJ�FIH*CEWKT�F�WKF�TS�[Cn
ÖF�C���DNCEJ�� >�R�PEFIDGFIJ����	�
WKF�D�R��KLGPOFS�[C��"��F0��WqLNXÌROW��ËXYC$T�FIH»WqFM�[ROLNJ�F�T LNJ`�"��F0��COXÌC��OFIJ�F�C���H��"��FICEW)�E>�E�DV�[LGXÅR��KFIDV��aX>�Fp
IROJ�J�C��
XÌROMOF�T�FM�
J�LV�[L_PEF»H)�iR��KFIXYFIJ'�[HBR�
ÖC��Z�F�	��F��[WKROJ�HKLV�[LGCEJR�KC0
ICEDGDNLGHKLNCOJ�DNF�HKHo�	��W�
���DGFIJ�
�F���J'�[LGD¬>�F$
ICEXI
�LNJ�F
X0��DV�[L���DNF��7H"
IRODNF�ROJ
RODV�4HKLNHo>BLV�	�N��LT����FIW��7CEWqT�FIWo�[W���J�
IR��[LGCEJ�H%K'�"�
R���WKF�XÅROLGJ�H^�[Cr
�F'T�CEJ�FO>J�'C?>�F�PEFIWMaZ>�F>BLNDGD�
ICEXYXÌF�J'�+
�WqLNFM=#�ÅCEJR�	��F��OFIJ�F�W[RODÖH��[W���
M�"��WKF#C��_�	��F��"��FICOW��ÅROJ�TÔT�F�WKL_PEF��	��F��EF�J�FIWKROD¦�ÀCEWqX C��*R
ICODNDNLGHKLGCEJ�DNF�HKH+{3LGJ�:%
���W"�GiZc�ROJ�T
R��kF%�!�
R��KLNCEJ.>�*Cr�
J�Tl�	��F'T#�4J
ROXYLT
�H�C����"��F�COWKLT�OLNJ
ROD�H��4H��KFIX R�
ÖCQPOF �-¡ a$CEJ�F�J�F�FIT�HL�[C�F-YZ�
ROJ�Tj¹o�4H�>D8 ö ;o���R�KC��8 � k ;�>LC
CEDNDGC�>BLGJ��I�"��F$�ÀCEWKXÌRODNLGHKX���WqFIHKF�J'�[FIT�LNJk?�����FIJ�T�LVYst � a#>�Fr
ICEDGDNF%
-� �	��F��l8 � k ;]�[F�WKXYH�R0J�T
�R0DT
%��D�R��KF��	��F�LNW(
ICEJ'�KWKLT
#�#�[LGCEJj�[CN�	��F Ò �
R0W��'C��\�"��Fr
ICEJ�H)�[WKROLNJ'�'F%�!�
R��KLNCEJ�HI8 Õ ³';�K�>�Fr>BLNDND.HKFIF�D�RG�[FIW

« ³



�	��R��(
ICEWqWKFM
M�[LGCEJ�H �[Cp�"��F �° ��ROW��BC��+8 Õ ³';|ROWKF���J�J�F%
�FIHKHKROW��O>F� ��LGH 
ICEJ�H��[WKROLNJ'�'LNJ#
IDT��T�FIH 
�CEWKWqF%
M�KLNCEJ�H�[C�RODNWqF�ROTZ� F�Y$LNH��KLNJ��s��J�LV�ÀCEWKXë�KFIWKXYHÉROHS>�FIDGD�ROH�P0ROWKLGC���H�J�FM>,J�CEJ!��J�L��ÀCEWqX CEJ�FIH�>`� ��FÌWKF�H"��DV�[LNJ#�
H��4H)�[FIXÀ�ÀCEW+�"��F3FIJnPEF�DNC���F�ROX*��DNLV�	��T�F�H|LNH

×�bdc �° ¶ ©�� � Wd� 8 Ò\Ú � ;_§ Ñi � [ �^ ª �° § Ñk � Wd�^ 8 Ò\Ú �° ; Ú 8 Õ�« R';
× à Ò ¶ 8 ã ! � §$#98 Ò ; Ü Ò ; ÷ �° ÷ [ § Ñ� � Wd�^ 8 �° Ú �° ;§ Ñ� � [ �^ 8 �° Ú �° ;_§ Ñ  � g��^ Ü Ò ß 8 Õ�« 
�;

?»H�CEJ�F9
�R0JÌHqFIF�aO�	��F'F%�!�
RG�[LNCOJ*�ÀCEWo�"��F �° ROX*��DNLV�	��T�F|LNHJ��J�
&��ROJ��EF�TDaZ>(��F�WKFIROH]�"��Fn��J�L��ÀCEWqX �
ROW)��C���	��F Ò FM�!�
R��[LGCEJËJ�C?> LNJnPECED_PEF�H»ROJ�ROX*��DNLV�	��T�F��7T�FM�ÖF�J�T�F�J!��XÌR��[WqLVY¡#98 Ò ;BROJ�T�LV�[HBJ�CEJ!��J�L��ÀCEWqXÀ�
ROW���
ROH �z>�CÌJ�FM>7�KFIWKXYH@LNJnPOCEDGP4LNJ#�N�"��F Ñ� � [ �^ R0J�T Ñ  � g��^ C���FIWKR��[CEWqHI>C
CEW � ¾ �-¡ a#�	��F#H)�4H��[F�Xâ8 Õ�« ;�LNH�H��iR�
�DNF��ÀCOW@ROJ'��/ � E HI>L� ��F#J�CEJ!��J�L��ÀCEWqX �KFIWKXYH@HKDGLT���'�KD��N
&�
ROJ#�EF�	��F H��iR�
�LNDGL��z� ROJ�T��"��F DNCO
�R��KLNCEJ C����	��F H"��F%
ILNRODn�ZY�F�Tw��CELGJ!�%a(
��#��C��"��FIW)>BLNHqF T�C J�C�����DNR��SROJ'�
LNJ'�KFIWKF�H��KLNJ��ÐWKCODNF#LNJj�"��F3T#�4J
ROXYLT
IH�>C
CEW � 9 �-¡ a�HKCOXÌFÐHKCODT�#�KLNCEJ�HR8<>BL��	�P/ � E HS�	��R��I�OFIJ�F�W[R��KF*�KW[R H FM
M�[COWKLNF�HÉF�J�T�LGJ��`���Q
IDGCEHKFN�[C�Àj;
�F%
ICOXÌF���J�H)�iR�
�DNFR8�
IROJ�J�C���H[RG�	��WKR��[F#P4L�R H ��H)����J�L��ÀCEWqX��[F�WKXYH&;s>�?9�<�[FIWBHqCEXÌF$�KW[ROJ�HqLNF�J!�'T#�4J
R0XÌL�
IH%a�	��FIHKFËHKCODT�#�KLNCEJ�H½HKR��[LGH��<��=BF'©��L8 Ò$å]Ú � ;zªH9 ³ R0J�T ã ! � §B#(8 Ò$å ; Ü Ò$å ¶ s >4� �!��HMaF�[CcH��"��T#�f�	��F
F�POCEDT�Z�[LNCOJËC��.�"��FIHqFÉHqCEDT�#�KLNCEJ�HF�ÀCEW � 9 �-¡ >�Fr��HKF$�	��F�H)�4H��[F�X

×Wbdc �° ¶ ©�� � Wd� 8 Ò$å]Ú � ;_§ Ñi � [ �^ ª �° § Ñk � Wd�^ 8 Ò\Ú �° ; Ú 8 Õ Ã R';
× à Ò ¶ Ñ� � [ �^ 8 �° Ú �° ;_§ Ñ  � g��^ Ü Ò ß 8 Õ Ã 
�;

/7J¾RYWKFM�ELNXYFr>(��FIWKFr�	��F Ò ROX*��DNLV�	��T�F3P0ROWqL�R��KLNCEJkLGH�HqDNC?>�
ICOXR�
R0WKFITs�[CR�"�
R���C�� �° a��	��FÉH)�$H)�[F�X8 Õ Ã ;F
ICEJnPOFIW"�OFIHn�KC�u
×Wbdc �° ¶ ©�� � Wd� 8 Ò$å]Ú � ;_§ Ñi � [ �^ ª �° § Ñk � Wd�^ 8 Ò\Ú �° ; Ú 8 Õ�Õ R';

Ò ¶ ã 8 Ñ  � g��^ ; çXW Ü Ñ� � [ �^ 8 �° Ú �° ; ß 8 Õ�Õ 
�;
b$LGJ�
IFBLNJ0�"��F × ù × K ¶ ³#DGLNXYL��,�	��FBD�R0H���C���FIWKR��[CEW2LGJ0�	��F �
WqH���F%�!�
RG�[LNCOJN�"��WKJ�H�C��#�J�[C�
ÖFBR$
�CEJ�H��[ROJ'�8ÃLGJ�T�FM�ÖF�J�T�FIJ'�ÐC��%Y@;)uÐX0��DV�[L���DNLGFITP
!� ÷ �° ÷ [ �° aJ¹o��HI>98 Õ�Õ ;S��WqCQP$LGT�F�R�
ICODNDNLGHKLGCEJ�DNF�HKH#PEF�WKHqLNCEJ�C��(�	��F{#LNJ�:M
���W"��iZc�ROJ�T
R�� FM�!�
R��[LGCEJU�	��R��½T�F�H"
IWqLT
�FIH0�"��Fj��H"��ROD ´�F�J H ROXYLNJOiZC
F�LNW�WKFIHqCEJ
ROJ#
IFkXÌFM
&�
ROJ�LGHKXH ��H)�ÐR�
�C(POFl�	��F �-¡ C�� �"��Fl
�CEDNDGLNHqLNCEJ�DGFIHqH�H)�4H��[F�Xª>`/7Jf�
ROW��KLT
M��D�ROWMa�HqLNJ�
�FR�	��F��ÖCODNCELGT
ROD^>�RQPOF�J!��XN�
�FIWKHÉROWqFYT�LNH"
�WKF-�[Fs8ÃT�F-�[F�WKXYLNJ�F�TQ
'���	��F*��CEDGCELNT
R0D\
ILGW"
M��X*�ÀF�WKF�J�
IF�;-a8ROH$�	��Fp�[F�XR��FIWKR��	��WKFN�EW[R0T�LNF�J!�
LNJ#
IWKFIROHKF�HkR�>|R����ÀWKCEX � ¶ �-¡ �"��F¾H"��WKF�R0T C��$�	��F¾J�F%�#�KW[ROD�H"��W)�ÃR�
IF��OWKC?>BH%K3R��ÅHKCEXYF � þ º �-¡ a>�FR��WqFIT�L�
M�$�"�
R��3CEJ�FÐCEW#XYCEWqF½XÌC4T�FIH#H���C���DGT FIJ'�[F�Wr�"��FÐW[ROJ��OFp��J�H��[R�
�DGFN�KCj�	��F*´�F�J H ROXYLNJOiZC
F�LNW
XYF%
&�
ROJ�LNHKX��ÀCEW+�	��F$�KW[ROJ�HqL��KLNCEJ��KC*
�CEDNDGLNHqLNCEJ�DGFIHqH]�	��W"
���DGFIJ�
�FO>

«�ö



ç½÷�÷�ø Í¼è èJÍ�ÿ»ú�Ê%ü�è£¢ Í É�¤ ÿ3ü�Î.Î�÷%Ê
÷Iü#ùlÉIÎ8÷sú�� ÉÉùÌý ¡Ì÷�(d¡*Í|û­!iü3ûÉýpÍ|û ú�û#þ½ù�!
ÿ�É@ú�÷Iü3ùjÊ
��C?>£
ICOJ�HKLGT�FIWF�"��F3ROT�T�L��[LGCEJÅC���PEFIW)�¾��wK^�¥R:ICOJ
ROD.T�ROXR��LNJ�����VÒ ¶ ã ° [ Ò § Ü?Ü?Ü >98�° [ 
IROJkRODNHqC0
�F
ICOJ�HKLGT�FIWqFIT��[CI
ÖF»ROJ���J#�ÀCODNT�LGJ��S��ROW[ROXYFM�KFIW�>�;0´]�*>�F�ROM�a#>�F�XYF�ROJ*�	�
R��]�	��F�:ICEJ
R0DÖXYC$T�FIH|R0WKF»H)�[LGDND��DNR�
IF�T�LNJ'�KCR�	��F Ã tÅ
IFIJ'�KFIW�F�LT�EF�J�H"�
R�
IFO>'?»DV�[F�WKJ
R��KLGPOFID���aX�	��Fr>�FIROM�J�FIHqH#C��o:ICOJ
ROD�T
ROX*��LNJ#�ÌXYF�ROJ�H�	��R��r° [ ¶ �l8 � L ;p8 ¤�9 � ;#ROJ�T2�	�!��H�FIJ'�KFIWKH�J�CËHKC4CEJ�F�W��"�
ROJ2�	��LGWKT CEWqT�FIW3LNJ��"��FÐX0��D��KLT��DGF-��H"
�R0DNF

F-YZ�
R0J�HKLGCEJªT�FIH"
�WKL�
ÖF�TªLGJ`b4F%
O>XÆ�/i>/��2CEJ�F³ROHqH"��XYFIH��"�
R���° [ ¶ �l8 � g ;-a�F-YZ�
R0J�HKLGCEJ����`�KC¡��8 � k&;I8<>BL��	�@�	��F-J�F%�EDGF%
-�»C���J�CEJ!��J�L��ÀCOWKX�[F�WKXYH&;]�4LNF�DNT�H V° ¶ �L8 Ò\Ú � ; °` a�^ _¦ �¨§ � � Ú 8 Õ�� R';VÒ ¶ 8 ã ! � §*# Ü Ò ; ÷ ° ÷ [` a�^ _¦ �D§ � � ã ° [ Ò`�a�^�_¦ �¨§�© � ß 8 Õ�� 
�;
��F�WKF�>�F$
&�
ROJ��OFIT@

R�
iMR�KC0�	��F ° P0ROWqL�R�
�DNFI8�>(��L�
&�ËLGJ�
ID���T�F�HF�	��F�t � �
ROWqXÌCEJ�LT
»T�F%��FIJ�T�F�J�
IF�;+
!���FIW��ÀCOWKXYLNJ��0�"��F$�[W[R0J�H��ÀCEWqXÅRG�[LNCOJ28 Ã � ;|ROJ�TËJ�F%�EDGF%
-�[LNJ#�½J�CEJ!��J�LV�ÀCEWKX �KFIWqXÌH�>� ��FR
ICEDGDNLNHqLNCEJ�DNFIHqH#T#�4J
ROXYLT
�H-LNJnPOCEDGPOFIH-T�L��ÖFIWKF�J'�I�[LGXÌFÐH�
�RODGFIH%�0¾ � LNH³R0HKHKCO
ILNR��[F�TQ>BLV�	�Q�"��F�t �
DNLGJ�F�R0W�T
ROX*��LGJ���W[RG�[F�a�á W 
&�
ROW[R�
M�[F�WKL�:IFIH�XYC��[LGCEJ³C����"��F+>|R�POFn�
R�
iMOFM�J>BLV�	�p�	��F �OWKC����½POFIDNCO
ILV�z��anR0J�Tá [ T�F�H"
�WKLT
�FIH�F�POCEDT�Z�[LNCOJ0�[C?>|R0WKTN�	��F À;T�F-�[F�WKXYLNJ�F�T*
'�p�"��F���8 � g&;\�KFIWKXYH2LNJs8 Õ�� ;�>.� ��F(��WKF�HKF�J�
IF�C���	��F�HKXÌRODND5T
R0XR��LGJ��r�
ROW[R0XÌF-�[FIW]° [ LGJ!�KWKC4T���
�FIH|RÉJ�FM>�a�POFIW)�ÔDNCOJ��S�KLNXYF�H�
�RODGFná g ROJ�T���FIW)�	��W�
�HF�	��F��CEHKLV�[LNCOJ�C��IÀª>JC
CEW � ¾ �-¡ a5ROW�
�L��KW[ROW)�ÔLGJ�L��KL�ROD�
ICOJ�T�L��KLNCEJ�H+�z�Z��LT
�R0DND��ÅXÌCQPOF�WKR���LGT�D��*�[Cp�	��F3P4L�
ILNJ�L��z�
C��¦�	��FBCEWqLT�ELGJ
RODZ�ZY�F�T���CELNJ'�n8ÃC����	��F9��J�T
ROX*�ÖF�TÅT#�4J
R0XÌL�
IH&;�a'�	��F�JÅHKDGC?>BD��³WqFIDNRGYp�[C��	��F9�
J�ROD
H��KF�ROT#�
H��[R��[F'T�F-�[FIWqXÌLGJ�FITR
'�YRODND
C��¦�	��Fn��J�T�F�W"
�WKR�
IF�Tl�[F�WKXYHI>^� ��R���H)�iR��KF�LGJnPECED_PEFIH�R�HqXÅR0DNDBanJ�CEJ'�	��W�
���DNF�J'�t � 
ICOXR��CEJ�F�J!�I>� ��LGH2T�LNH��
ROWKLV�z�-C��¦�KLNXYF�H"
IRODNF�HJ��J�T�F�WKDNLGFIH\�"��F(
���WqH��[LGJ���
ÖFM�
R�P4LNCEW�C�
�HKF�WqPEF�TÅLGJÐ='F-��> Ã �ÀCEW\>�F�ROM�D��
ICODNDNLGHKLGCEJ
RODÖW"��J�H�>(� �
R���T�C$F�H»J�C���CO
%
%��W»LNJ��	��F-DNC?>�FIH)���7COWKT�F�W9�KW"��J�
IR��[LGCEJ�H)�	��T�LNFIT`��FIWqF�a¬
��#��T�C$F�H
CO
%
%��W�LGJ`��L�����FIW��7CEWqT�FIWBCEJ�FIH%a¬>(��CEHqF³ROT�T�L��[LGCEJ
ROD�T�F%�EWqFIFIH�C��^�ÀWqFIFIT�CEX RODNDGC�>±À �[CR
ÖF�T�FIH)�iR�
�LNDNL�:IF�T
LNJ�C��	��F�W#T�LNWqF%
-�[LNCOJ�H�ROJ�TDaD�	�!��HMaD�	��F0�KW[R H FM
M�[COWKLNF�H��[Cj
�F³F H F%
M�KFIT2�ÀWKCEX L��KH�P4LT
�LNJ�LV�z�¾RG�<�[FIWn�	��F³HqDNC?>
WKF�D�RGY�R��KLNCEJ�a���WKC4T���
�LNJ��ÌRN
���WKH)�[LGJ��*�z�O��FÉC���T#�4J
ROXYLT
�H >BL��	�ªRN
&�
ROW[R�
M�[F�WKLGH��[L�
�
ICEDGDNLNHqLNCEJR�ÀWKF%�!��F�J�
M�O>¸2WKF�DNLNXYLNJ�ROW���DNCEJ��G���[LGXÌF@8ÀXÅR0J!�'��
���WKH)��;3LNJ'�[FM�EW[R��KLNCEJ�H�C��BH"��
&�U�KW"��J�
IR��[LGCEJ�H�H"��C?>,WKF�D�RGY�R��KLNCEJ2�[C¾R�!�
ROHqLNWKFM����DNROW�H)�iR��KFN8dC8LT��> öEö ;s>\� F�
ÖF�DNLGF�PEF9�	�
RG�|DNLGXÌLV�[F�TR
�CEXR�#�#�iR��KLNCEJ�ROD5WKFIHqC���W�
IFIH ��WKF%
�DT��T�FIT��	��F
R��#�"��CEWqH�C��*=BFM��> Ã �ÀWKCOX;LNJ'�[FM�EW[R��KLNJ��ÉXÌCOWKF(�	�
ROJÔRS�ÀFM>£
���WqH��KH@ROJ�TÔHqFIF�LNJ��I�"��LNH]�!�
ROHKLGWKFM����D�R0W�H)�iR��KF

«'�



CEJËRÐDNCEJ��0�KLNXYF�H"
IRODNF0>/7J³WqF�ROD$F-YZ�ÖF�WKLGXÌF�J!�KH�CEJ�F�C�
�HKF�WqPOFIH%a4ROJ�T³CEJ�F|LGH�LGJ!�KFIWqFIH��KFIT½LGJDa���DNROHKXÌR9�"��W"
���DNFIJ#
IF|CO
%
M��WKWqLNJ���CEJ�	��F��[WKROJ�H"��CEW)�F�[LGXÌF�H"
IRODNF(á L 8�¤ � « ;-aO>(��LT
&��LGH�C��_�"��F�CEWqT�FIW�C��*R³HKFM
ICEJ�T�a�X0��
&��DGCEJ��EF�WL�"�
ROJ��	��F
&�
ROWKR�
M�KFIWqLNH��KLT
�T
ROX*��LGJ��+�[LGXÌF2C��#:ICEJ�ROD�=
C?>BH+8ÀC��#�"��F�CEWKT�FIW�C��#�"��F�LNCEJOi�LNCEJ�
�CEDNDGLNHqLNCEJ��KLNXYF?;s>\b!�[WKL�
M�KD��
H"��F�R0M4LGJ���a�H��	��T#��C����"��LNH½WqF%�ELGXÌF�WqF%�!��LGWKFIH*��L�����FIW��7CEWqT�FIW½F�YZ�
ROJ�HqLNCEJ�HÌROJ�T4�[W���J�
IR��[LGCEJ�Hp�	�
R0J�>�F�
R�PEFn
ICEJ�HKLNT�FIWKF�T���F�WKFO>L�'CEJ�FM�"��FIDGFIHqH%a�R0H�LGH�FIROH��N�[CÉHKF�Fn�ÀWKCOX;C���WJ�[WKFIR��[XYFIJ'��C��D>�F�ROM�DV�R
�CEDNDGLNHqLNCEJ
R0D
H��4H)�[FIXYH%a.�	��FÌHKXÌRODNDGJ�FIHqH�C��+�	��FYT
ROX*��LGJ��s��ROW[ROXYFM�KFIW�WKF�H"��DV�[H�LNJ RkHKC�����LNH)�[L�
�R��KFIT XYF%
&��ROJ�LNHqX C���	��F��KW[ROJ�HKL��KLNCEJ��KCp�	��W�
���DNF�J�
IF$�"�
R��'LNJ�
�DT��T�FIH+�	��FSt�LGXÌLV�[H��7H"��L��<�]����FIJ�CEXÌF�J�CEJl>
ç½÷�÷I÷�ø ý½÷%Ê.ÿ�þlÊ�Ê�÷Iü3ù
/7J H"��XÌXÌROW���a >�F��
R�POF�
ICEJ�HqLNT�F�WKF�T%R HqLNX*��DNF��EF-�ËLNJ�H)�[W"�#
M�[L_PEF¾XYC4T�FID(�ÀCEWl�"��F`�[WKROJ�HqL��[LGCEJ��KC
ICODNDNLGHKLGCEJ�DNF�HKHYLNCEJO���[F�XR��FIWKR��	��WKF-���EW[R0T�LNF�J!�)�7T�WqLGPOFIJ���D�ROHqXÅR1�"��W"
���DNFIJ#
IFO> � ��F F-YZ
ILV�iR��KLNCEJ C��S:�CEJ
ROD=
C?>BH%a$LNX*�ÖCOW��iR0J!��LNJÌR�P0ROWKLGFM�z�½C��_���'�4HKLT
�HF
�CEJ'�[F-YO�KH%a#��D�R��4H�Rr
IW"�#
IL�R0D
WKCEDGF'LGJ*�"��F'T#�4J
ROXYLT
IH�C����	�
R���[WKROJ�HqL��[LGCEJl>8?w�!�
ROJ'�KL��iRG�[LGPOFIDV�ÐR�
%
M��W[RG�[F9
�ROD�
%��DNR��[LGCEJÐC����"��Fn
�WKLV�[LT
IROD��[F�XR��FIWKR��	��WKF(�EW[R0T�LNF�J!�L�ÀCEWo�	��F

CEJ�HqFM�3C��o�"��W"
#��DNF�J�
IF�8ÀM�J�C?>BJ ROHn�	��Fpt�LGXÌLV�[HBH"��L��<��; >BL��"��
ICEX*��DNF-�[Fr�[CEWqCELNT
R0D,�#�!�4HqLT
IH#LGH�
�FIH���DNFM�<��[C DNROW"�EFÅHKLNXI��D�R��KLNCEJ�HI>P��F�WKFj>�Fj�ÀCO
%��HqFIT CEJf�	��F�T�FM�iR0LNDNF�Tf��J�T�F�WKH)�iROJ�T�LNJ��cC��9

ROHqLT
j
ICOJ�
IFM�#�	�
R0D
LNHqH"��F�H-R0J�T1
�D�ROWqL��
F�TcHqCEXYFÌH���
#�[DGFYROH��4X*�#�[C��KLT
N
�F%�
R�P4LNCEW�>&E'J�DNLGMOFÐHKCEXYFÐC��	��FIW�XÌC4T�FIDGH#C��|WqF%
�FIJ'�
LNJ'�KFIWKF�H��%aÇWzW�~ [z[ C���W�XYC$T�F�D�
�R��#�"��WKF�H@RS:�CEJ
RODÇ��=
C?>+��T�WKL_PEFIJ�t�LNXYL��[H2H���L��<��F�POFIJ�>BLV�	��R3PEFIW)�ÅHqLNX*��DNLV�
FIT
HKF-��C��.XYC4T�FIH�>o´]�p��HqLNJ��$�KC$CEDGH^�ÀWKCEX T#�4J
ROXYLT
IROD�H��4H)�[FIXYHJ�	��F�CEW���a!>�F9�
R�PEF'H"��C?>BJl��C�>e�	��F9t�LGXÌLV�[H
H"��L��<�ÉLNH3WKF�D�R��KFITQ�KC¾R@
IFIW)�iROLGJQ�#Y$F�TU�ÖCOLNJ'�-C��+�	��FYJ�CEJ�DNLNJ�F�ROW3H��4H)�[FIX 8�>BLV�	� H ��H��-CEJ�F*
�L�����W�
�R��KLNCEJ��CELNJ'�'C��2LGJ!�KFIWqFIH��&;�ROJ�T`��C?>��	��R��»H���L��<�9
IROJ�
�FS
IRODT
M��D�R��KFITËLNJ@�[FIWqXÌH'C��^�"��Fr���'�$HqLT
IROD.��ROW[ROXYFM�KFIWqH
C��,�	��F3XYC$T�FIDh>
?»H-C�����CEHKF�T4�KC H��4H��KFIXYHp>BL��	� DGLNJ�FIROWKDV� T
ROX*�ÖF�T£8�>�F�ROM�DV� T
ROX*��FIT LNJ WqF�RODGL��z�#;r:�CEJ
ROD�XÌC4T�FIH>BL��"�¾R � t 
IF�J'�[FIW»XÅROJ�L��ÀCEDGTDa#�	��F-H��4H)�[FIXYH�>BLV�	�¾DGLNJ�FIROWKDV����J�T�ROXR��FIT`:ICEJ
R0D*XYC4T�FIHn�
R�PEF½R���DNFIROH��

R Ã t � qPaL�"�O��HÌDGF�ROT�LGJ����[C J�CEJ'�KWKLGP4LNROD@T#�4J
ROXYLT
�HYLGJf�	��Fst�LNXYL��KH)�7H���L��<�ÉWKFM�ELNXYFO>�� ��FËT�L��ÖFIWqLNJ��
T�LGXÌF�J�HKLGCEJ
RODGL��z�ªC��F�"��F � qPE Hr�ÀCEW$�	��FN�z>�Cs
�ROHqFIHÉLNH$�	��FYWKF�H"��DV�-C��F�	��FÌLGJ!�KFIW�
&�
ROJ��EFYC��]�	��FYDNLGXÌLV�[H¾J¨ ¿ R0J�Ts:�CEJ
ROD�T�ROXR��LNJ��p° [ ¨ ³�>J� ��FIt�LGXÌLV�[H�H"��LV�<�BCZ
M
%��WqH(>(��FIJs�"��F�° [ ¨ ³ÐDNLGXÌLV��LGH+�iROM0FIJ�
WqH���>J� ��LGH|LNX*��CEW��[ROJ'�+
ICOJ�
IFM�#�	�
R0D�LNHKH���F$�
ROH 
�FIF�J���WKF�P$LGC���HqD��ÔCQPOFIWKDGC$COMOFITj>(��F�J@�KW��4LNJ#�I�[CYR�����D��
H��[ROJ�T
R0WKT�
�CEDNDGLNHKLGCEJ
ROD4T#�4J
ROXYLT
IRODV��H��4H��KFIXYHL�KF%
&��J�LT�!��FIH]�[CI
�CEDNDGLNHqLNCEJ�DGFIHqH�XÌC4T�F�DNHI>,� F9>BLNH��R�[CÉH��KWKFIHqH�	��R��^�	��LNH2ROH)�4XR�#�KC��[L�
�LGJ!�KFIW�
&�
ROJ��EF@C��ÖDGLNXYL��KH%a(WKF�D�R��KFIT0�[C�POFIW)�I>�F�ROM0:�CEJ
ROD$T
ROX*��LNJ#��a���J�T�FIWqDNLNF�H\�	��F
PEF�W���F-Y$LNH)�[FIJ#
IF³C��o�"��F0t�LGXÌLV�[HBH"��L��<��>9� ��F³HqLT�EJ�L��X
IROJ�
IFÉC���H"�#
&� H"��
#�KDNF-ROH��4X*�#�[C��KCEDNC������
ROH�
�FIF�J

«�«



��WqF�P4LNC���HKD��ÔT�LNH�
%��HqHKFITªLNJj�	��F�WqFIDNR��[F�T@
�CEJ'�[F�YZ��C��,�	��F�
�CEDNDGLNHKLGCEJ�DGFIHKH�HKLGX0��D�RG�[LNCOJÔC��8T�WKLV�<�+>|R�POFIHI> W��� F�FIX*��DNC?�OFITkX0��DV�[LT��DNF-��H"
IRODNF'ROJ
R0D��4HKLGHF�[C½H)�	��T#�l�	��F$��CEHKHqLT
�LGDNLV�z�ÐC��m�	��F��#Y$F�T@��CELGJ!�+
ÖFM
ICEXYLNJ����J�H)�iR�
�DNF �[C3XYC$T���D�R��KLNCEJ
R0DD8ÀFIJnPEF�DNC���F?;o�ÖF�W��"��W"

RG�[LNCOJ�HI>\C5COWo
ICEDGDNLNHqLNCEJ�DNFIHqH�H)�$H)�[F�XÌHMaZ>�F'T�FIWKL_PEF�TR�	��F
H��4H)�[FIX C��5J�CEJ!��J�L��ÀCEWqXÏFM�!�
R��[LGCEJ�H+8dt «'Õ ;�ROH�R��EFIJ�FIW[R0DNLT:IR��[LGCEJ�C��X�	��F+{3LGJ�:%
#��W"�GiOc*R0J�T
R��³FM�!�
R��[LGCEJl>� Fr
�CEJ�
�DT��T�F�T@�"�
R��(�	��FSt�LGXÌLV�[H��7H"��L��<��WKF%�OLNXYF�LNH@J�C��BT�FIH)�[WKC?�OFIT�
'�kXYC$T���D�R��KLNCEJ
R0D�LGJ�H��[R�
�LGDNL��z�O>� ��F DNC?>+��T�F%�EWqFIF��7C�� �B�ÀWKFIF�T�CEX XÌF-�	��C4T�H��	��R��j>�COWKM·>�FIDNDn�ÀCEW�C���Ws{3RODNF�WKM�LNJZ�B�[W���J�
�RG�[FIT XYC4T�FID
�R0J�J�C��N
�Fj��W[R�
M�[L�
�RODGD�� R�����DNLNF�T1�[C��"��F�CEWKL��ELNJ�RODJ
ICEDGDNLNHqLNCEJ�DNFIHqHI/z�9{ H��4H��KFIX 8 ö ;-C��n¸Lt$¹ E H%a�F�POFIJ
IDGCEHKF �KC�XÌROW��ELNJ
R0DNL��z�O>_�8C�T�C�HKC�a�CEJ�F+>�C���DNT*�
R�PEF(�[C�ROT�TÌROJYLNJ#�
J�L��[F�JO��X0
ÖF�W�C��D��J�T
ROX*�ÖF�T*:�CEJ
ROD
XYC$T�F�H-LGJ!�KC`�	��F � q 
�ROD�
%��DNR��[LGCEJ�8Ã?��#�ÖF�J�T�LVY � « ;ÉCEWÉLNJ'�[C@�	��FÅHKCED��#�[LGCEJ C�� �"��F¡�l8 � ;�F%�!�
RG�[LNCOJ
LNJ XI��D��KLT��DGF-�7H�
�RODGF�ROJ
RODV�$HqLNHN8À?�����FIJ�T�LVY�t�;�>r� ��F½WKF�H"��DV�[LNJ#� � q >�C���DGT�
ÖF½LGJ#�
J�LV�[F��7T�LGXÌF�J�HKLGCEJ
RODda
ROJ�TªCEJ�F�>�C���DNTs�
R�PEFS�KCl
IRODT
M��D�R��KF$�	��F��#Y$FIT���CELGJ!�'LGJªLGJ#�
J�LV�[F-��T�LNXYFIJ�HKLNCOJ
ROD.H��
R�
�FO>S8�/7Js��W[R�
-�[L�
IF�a
J�C���RODGD_:ICEJ�ROD�XÌC4T�F�H9
IROJ`
�F�
ICEJ�HKLNT�FIWKF�T`�[C*
�Fr
�CEDNDGLNHqLNCEJ�DGFIHqH%a#
#�#�n�"��F�WKFIDGF�P0ROJ'�'H"�
R�
IF�>�C���DNT�H)�[LGDND
�F3POFIW)�kD�ROW��EFO>v;³?ÏWqFIDNR��[F�Ts��CELNJ'�BLGH+�	�
R��(�"��Frt�LNXYL��[H�H"��LV�<�BT�F%��FIJ�T�H»CEJj�"��FÉCOWKT�F�W'C��.�KW"��J�
IR��[LGCEJl>�*C��EFM�"��FIWMaL�"��FIHqFªC�
�HKF�WqP0R��[LGCEJ�Hp��CELNJ'�0�KC��	��FkT�F�HKLNWKR�
�LGDNL��z�cC��»RODV�[FIWqJ
R��KFÔXÌF-�	��C4T�H½C��n
�R0DT
%��D�R��KLNCEJ�	��R��'R�����DV��T�LGWKF%
-�[DV�l�[Cp�"��Fr¸Lt$¹ E HI>/7J ROJ'�¾F�PEF�J!�%a_>�FÐT�C�J�C��$
IDNROLNXÀ�[Cj��RQPOFN
�ROD�
%��DNR��[F�T`�	��FNt�LGXÌLV�[HBH"��L��<���ÀCEW�RÔWKF�R0DNLNH)�[L�
ÉH)�$H)�[F�X
C��9¸Jt$¹ E H�>�� FÔT�C�ao��C?>�F�PEF�W%aL
ÖF�DNLNF�PEFl�"�
R��S�	��FÔLGJ�HKL����'�[H0�EROLNJ�F�T1�ÀWKCOXâ�"��LNHS
�ROD�
%��DNR��[LGCEJ WqFIXÌROLNJ
WKF�DNF�POR0J!�n�ÀCEW»XYCEWqFI
ICOXR��DGLT
IR��[F�T¾ROJ�T��#�!�4HqLT
�R0DND��@
�CEXR��DNFM�KFÉXYC4T�FIDGHI>$b!�$H)�[F�XÅR��KLT
³TZ�$J�ROXÌL�
�ROD�H)�$H���[F�XÌH|ROJ
RODV�$HqLNH]�
ROH 
�FIFIJkDGL��"�KDNF(��HqFIT��ÀCEWF��WqC�
�DGFIXYH�C��*XÌROJ'�!��XÌC4T�Fn��D�ROHqXÅRÉXÌL�
IWKC��	��W�
���DNF�J�
IF�a�R0J�T
LNJ�T�FIF�T2�"��F½T�LV�R
M��D��KLNF�H�ROWqF³HKF�PEFIWqF*�ÀCOW�HKLV�	�
R��KLNCEJ�H»C��J����DGD��ËT�F�POFIDGC��ÖF�T��	��W�
���DNF�J�
IF0>0�'C�>�F�POFIWMa,�ÀCEW�!�
RODGL��iRG�[LGPOF@T�LNH�
%��HqHKLGCEJÌC��¦�"��F�TZ�$J�ROXÌL�
�ROD�XÌFM
&�
ROJ�LGHKXYH�LGJnPECED_PEFITÌLNJp�	��F(�KW[ROJ�HKL��KLNCEJp�KCr�"��W"
���DNFIJ#
IF�a�	��F���WKF�HKF�J!�9
IRODT
M��D�R��KLNCEJÌT�FIXYCEJ�H)�[WKR��[F�H+�	��F��Z�[LNDGL��z�ÐC��*H���
&�ËROJ
RODV�$HqLNH@R0J�T�FIX*���
ROHqLT:�FIHF�"��F#LNX*�ÖCOW)��iR0J�
IF3C��.�	��F�
IF�J'�[FIW'XÌROJ�L��ÀCODNTl>.� ��FÉT�FM�iR0LNDNF�T�H��"��T#�kC���XÌC4T�FIDGHF>BL��"��R½HqXÅRODGDlJ!��X0
�FIWBC��8T�F%�OWKFIF�H
C��.�ÀWKFIF�T�CEXÀ�
R0H�LGXR��CEW��[ROJ'� ��FIT
R��OC��ELT
IROD�>�CEW��"�¾ROJ�TDaX�ÀCEW(�O��RODNLV�iR��KLGPEF���J�T�F�WKH��[ROJ�T�LGJ���a¬��WKCQP4LNT�FIH�R
P4L�R�
�DNF3RODV�[FIWqJ
R��KLGPEFn�[CÐD�ROW��EF�a#
�W"�#�KF-�B�ÀCEW"
�F�a5ROJ�TËF-YZ��FIJ�HqLGPOFÉJ!��XYFIWqLT
�R0DlHKLGX0��D�RG�[LNCOJ�HI>
Édo&023c���U,.�/%'ð$:���3¢�x�
� F�>�C���DNTËDNLNM0F��[Cp�	��ROJ�MkU�>#� FILGD�ROJ�T��ÀCOW@HKFIJ�T�LNJ��N��H�Rp��WKFM��WKLGJ'�BC���=BFM��> k >^� F��
R�PEFr��WqC����[F�T�ÀWKCOX�POR0DT�
R�
�DNF�T�LNH�
%��HqHKLGCEJ�H.>BLV�	�I¸8>���CEDGXÌF�HI>,� ��LNHm>�COWKM�>|ROH8H"���#�ÖCEW)�[F�T0
'�HE�>�b�>�t�FM�#��>(C���¹2J�F�W"���� CEJ'�[WKR�
M�n�'C�>�t$¹\�7? � ³ � � ¯�� � � ��Än� « ³ ¯�« >

« Ã



Éd f (Í|ùYý½÷�?ÀÉ�ªmÉd f Bû-ü	?³÷�Ë·É@ú'÷Iü3ù�Ê ú3ü;úi¡*Í®Î�÷iù*Í É-û�Ë·É@ú'û-÷�?
?»H�R�

ROHKLGH\�ÀCEW,�	��F|DGLNJ�FIROW�XÌR��KWKLVY Û LGJ³C���Wo¹o��HI>X8 ö ;�a�>�F 
�F%�OLNJI>BLV�	�0�	��F|CEWKL��ELNJ�ROD�DNLNJ�F�ROW*XÅRG�[WKLÇY�ÀWKCOX =BFM��> �$ö �ÀCEW+�"��F3T�FIH�
IWKL��#�[LGCEJkC��8WKF�R�
M�[L_PEF�/z�9{ T#�4J
ROXYLT
�H@C��\�"��FR8Bå Ú ÐI;�às��FIDNT�H%�

ÑÛ ¶ ìí î 8 ã � ¡ § � �¬«-;"ù#8�ôI§ ð ; � î �­«-ù#8�ôI§ ð ;ã9î 8 ö §4° � ;®� ¡ § « î �¬«�© ö ã 8�ôI§ ð ;�ª � î �­« òó
ß 8À? ö ;

��F�WKFFô³LNH.�"��F|WKR��[LGC»C���LNCOJ³ROJ�T½F�DNFM
M�[WqCEJI�KFIX*�ÖF�W[R��"��WKF�H%a ð ß¶ ã Ñä [ â [� anROJ�T�â � LGH.�"��F|LNCOJ0���4WKCEWKROT�L���HI>� ��FªLNCEJ�T�LNROXÅR��EJ�FM�KLT
�T�WqL��<�p�ÀWqF%�!��FIJ#
M�$� ¡ LNHN�EL_PEF�J�
'��� ¡ ß¶ ã é õ â � . Ø � ù�ú L a|ROJ�T��	��F��[COWKCELGT
ROD
T�WqL��<�0�ÀWqF%�!��FIJ#
M���¬«*�ÀCEWÐR D�R0W"�EF���ROH��ÖFM
M����W[R��KLNC@�[CEMaROXÌROM LGJU�	��FkC��Z�[FIWÐXYLNT���D�ROJ�FÌC��9�	��Fj�[COW"��HÐLNH�¬« ß¶ � ¡ ú L ù�ø³>·�'FIWKF . Ø � LGHN�"��FËLNCEJf�	��FIWKXÌROD|POFIDNCO
ILV�z��aFú L LGHN�"��FËLNCEJ�T�F�J�HKLV�z�!���EW[R0T�LNF�J!�YH�
�RODGF
DNF�J����"�Da�ROJ�Tfø LNH��	��FÅXÌR��EJ�F-�[LT
*
%��WqP0R��	��WKFO>s�»RG�[H-T�FIJ�C��KFÅLGJ!�KF%�EWqC��7T�L��ÖFIWKF�J'�[L�R0D2C��ÖF�W[R��KCEWKHMK^>BL��"�
C���W 
&��CELT
�F�C��\
�C���J�T�ROW��j
�CEJ�T�LV�[LGCEJ�H%aZ�	��CEHqF�
ÖFM
ICEXYF3X0��D��KLT��DGLT
IR��[L_PEF'LNJ�T H"��R�
IF0>� F H"�
RODGD#XÌC4T�LV�<���"��F CEWKL��ELNJ�ROD�XÌR��KWKLVY�8Ã? ö ;ÔLNJ CEWqT�FIWj�KC WqFM�[ROLNJ CEJ�DV���KFIWKXYH�FIHqHKF�J!�KL�ROD$�ÀCEW�	��FÅT#�4J
ROXYLT
�HÉLGJP>(��LT
&�1>�FÔROWqFÌLGJ'�[FIWqFIH)�[FIT.>@/7J1�
ROW��KLT
M��D�ROWMa_>�FR
ICEJ�HqLNT�F�WS�"��F*=
R�����T�FIJ�HqL��z�cDNLGXÌLV�
ROJ�T�J�F%�EDGF%
-�3RODND_�KFIWKXYH»LGJnPECED_P$LGJ���� ¡ F�YZ
IF%�Z���ÀCEWn�"��F0° � � ¡ T�WqLGP4LNJ��*�[F�WKXº8�>(��L�
&�¾LNHn��WKC���CEW)�[LNCOJ
ROD�[C*ú çXWà ;�>Ä�J�F¾HqLT�EJ�LV�X
�R0J!�l�ÀF�R��"��WKF¾C��ÉH���
&� WKF�R�
M�[L_PEF XYC$T�FIDNH�8�>(��L�
&�y
ICEJ'�iR0LNJ J�Cf
�D�ROHqHKLT
IROD�
�CEDNDGLNHqLNCEJ
R0D
T�LGHKHKL��
R��KLNCEJ�;�LGH �	��FÉJ�FIF�T`�[CYHKCEXYF%��C�> LGJ�
ID���T�F$�	��FIc�ROJ�T�R���T
R0XR��LGJ��ÐFM�ÖF%
-��>(� �
R��n
�ROJs
ÖF�T�CEJ�F�	��WKC������ R����$WqC�=X��LGT�
IDGCEH"��WqFO> [ W /7J2�
R0W��[L�
%��DNROW%a¬�	��Fp��WKFIHqFIJ�
�FÌC��Fc�ROJ�T
R�� T
ROX*��LNJ#�l�[F�WKXYH#LNJ��	��F��WqFIHKH���WKF@FM�!�
R��[LGCEJ½FIJZ�ÀCEW"
�FIH^���'�4HKL�
�RODGD��S
ICEWqWKFM
M�o��WqC���FIW��KLNF�H�DNLGMOFL�	��F|T�F%��FIJ�T�F�J�
IFBC��X�"��F|T�LGH"��FIWqHKLNCOJ
WKF�D�R��KLNCEJ�COJ�ôËCEW+�"��F$�
J�LV�[F$�ÀWKFM�O��FIJ�
-�kC��.�"��F$�
WKH)��
�L�����W�
�R��KLNJ��³XYC4T�FO>En��CEJ�LGJ!�KWKC4T���
�LNJ��¯�¬«"ã ß¶ �¬«-ùGôËR0J�T�LNJ�
�CEW"��CEWKR��[LGJ��S�"��F3R�
�C(POF$
ICEWqWKFM
M�[LGCEJ�HMa#>�F$�KW[ROJ�H)�ÀCEWKX��	��F
XÌR��[WqLVY�8Ã? ö ;�LNJj�[F�WKXYH'C��.�"��FR8�Ï ß¶ Ñæ�çXW�å Ú ÐI;�à`��FIDNT�H(�KCÐC�
#�iR0LNJ

ÑÛ ù°�¬«"ã ¶ìzzzzzzzí
� î Ñæ çXW � î± ã1î ô øú à Ñæ çXW § « î ôm8 Ñæ çXW ã ôX;

ã ÷ �­«"ã ÷�­«"ã ô [ ö~²
= � î ô§ ÷ �¬«�ã ÷�¬«�ã ô ö M

ò�{{{{{{{ó ß 8À? � ;

��F�WKF�>�F���HqFIT Ñæ ß¶ 8 Ñè ã Ñä [ ;�© >BL��"� Ñè 
ÖF�LNJ��0:�FIWqCI�ÀCEWF
�CEJnPEFM
M�[L_PEF$
�FIDNDGH$8dé�ê ¶ ³�;�ROJ�TR�	��F�LGT�FIJ'�KL��z�
C���FIWKR��[CEW@C��	��F�W�>BLNHqFO> W [	ª*ROJ�T@° � ¶ ú L ù�ú à >o� ��FS��ROW[ROXYFM�KFIW ö R�
%
�C���J'�[H(�ÀCEW(c�ROJ�T�R��kT
ROX*��LNJ���>

«'Õ



/7Jj�	��F#DGLNXYL���C��*HKXÌRODGD¬ô�a��	��F#H)�$H)�[F�Xâ8�Ï Ú ÐI; à >BL��	�j�"��F#DNLGJ�F�ROW�XÅRG�[WKLÇY�8Ã? � ;]
ÖFM
ICEXYFIH@DGLNJ�FIROWKDV���J�H)�iR�
�DNFÉR���ø�ù�ú à ¶ 8 ö §�ô ÑæR;�>(� �!��H%a¦
!�ËJ�FM�EDNFM
M�KLNJ��N�[F�WKXYH�C��^��LT����FIW'CEWKT�F�W�LGJsô@>(��LNDGF3HKLNXI��DV��iR0J�FIC���HKD���R�����WqC���WKLNR��[F�D��ÅXÌC4T�L��<�4LGJ��I�	��F�T�FM�
J�LV�[LGCEJ�HBC��,�	��F�T�WKL_P4LNJ��0�KFIWKX R0J�T@�"��F$�ÀWKFM�O��FIJ�
-� Ñï a>�F³ROWqF-R�
�DNF$�[CÌC�
#�iR0LNJËRÌH)�$H)�[F�X��"�
R��9
ÖC��	��LGH'ROH�HqLNX*��DNLV�
FITËROH9��CEHKHqLT
�DGFÉR0J�T¾RODGHKC*�ÖCOHKHKF�HKHqFIH��	��F
ICOWKWKFM
M�'DNLGJ�F�R0WF�	��WqFIH���CEDNTªROH'R0����J�
-�[LNCOJËC��8P0ROWqLNC���H ��ROW[ROXYFM�KFIWqHI>� ��F3WKF�H"��DV�[LGJ��ÐXÅR��KWKLÇY ÑÛ �
ROH �	��F��ÀCOWKX
ÑÛ ¶ ìí ãnî 8 Ñï ãfî Ñ°#; ã9î Ñ ðî Ñ � ã Ññ

òó
ß 8À? « ;

��F�WKF Ñï ß¶ ã � î 8 Ñæ�çXW�§Uô�; Ñ×�õ ROJ�T Ñ � ß¶ ã9î ô Ñæ�çXW�©Öø�ù�ú à ã 8 ö §Uô ÑæR;�ª Ñ×�õ >J� ��F$
�C$F-�R
�LNF�J!� Ñ° ß¶ ã » Ñä [
T�F�H"
IWqLT
�FIH^>�F�ROMS
ICEDGDNLGHKLNCOJ
RODnT
ROX*��LGJ��#ROJ�T½LGH�LGJ�
ID���T�FITp��FIWKF+�KC#F-YO�[F�J�T*¹o��>X8Ã? ö ;,�[C��"��F@T�LGHKHKL��
R��KLGPEF
�R0HKF�K Ñ ð ß¶ ã � î Ñ×'õ K�ROJ�T Ññ ß¶ Ñ ö § Ñ°¦a�>(��FIWKF Ñ ö ¶ ã öm÷ Ñ×�õ ÷ >r��C��KFI�	�
RG���	��FI
IC4FM�*
ILGFIJ'�[H#LGJ2¹J�5>J8À? « ;
ROWqF�T�LNXYFIJ�HqLNCEJ�DGFIHqH@ROJ�TËJ�CEWqXÅRODGLT:�FITl�KC³�¬«"ã�>
Éd f (Í|ùYý½÷�? È�ª5 'û-üµ´XÍ�ÿ»ú�÷Iü3ù Ë�Í|úi¡�ü3ý è�ü3û  9Í�û@ú�þ½ûSÈ$É@ú�÷ÌçpÍ ÿnÍ|ùÌúnÍ|û

Ë·É-ùY÷ è�ü$Î�ý�ÿ�ÉIÎ�ÿ»þpÎ\É@ú�÷Iü3ùjÊ
� F�WKF�P4LGFM> �"��FkXÌF-�	��C4T�CEDGC����2�ÀCEWp��FIW)�	��W�

R��[L_PEF�
�R0DT
%��D�R��KLNCEJ C��9�"��F�
IF�J!�KFIWYXÅR0J�L��ÀCEDGT C��9�	��F¤¬��T�LNXYFIJ�HKLNCOJ
ROD.H)�4H��[F�X ×�Ø�Ù ¶ Û 8 � ; Ü Ù §�Þ�© Ù ª Ú 8d´ ö ;

>(��F�WKF�Þ ¶ �l8�0�[&;s>�� FÔR0HKH"��XÌF*�	�
R��r>�F�
�ROJP>BWKLV�[F Û 8 � ; ¶ Û � ��� § � Û � Wd� Ko�EF�J�FIWKRODNL�:�R��KLNCEJ��KC
ROW�
�L��KW[ROW)� � T�F%��FIJ�T�F�J�
IFkLGH³H��KW[ROL����'�"�ÀCEW)>|ROWqTl> Û 8 � ;ÉLNH³ROJ�ROW"
�L��[WKROW��5¤ y ¤SXÌR��[WqLVY¦a�J�C��½J�FM
IFIH��
H[R0WKLNDV���'FIWqXÌLV�[L�R0JDa��
R0W[ROXYFM�KWKLT:�FIT�
'� � >0/�����CEHqHKFIHqHKF�H-FIL��EFIJnP0ROD���FIH­q � 8 � ;N8 î ¶ ö Ú ß%ß�ß Ú ¤_;n>BL��"� DNFM�<�
FIL��EFIJnPOF%
M�KCEWKH · � R0J�T�WqLT���'�'FIL��EFIJnPEFM
M�KCEWKH ¶ � a�ROHqH"��XYFIT`�KCÌC�
ÖF-� · � � Ü ¶ � ¶ � �� >+/���LNH'ROHqH"��XYFITs�	�
R��
R�� � ¶ ³ì¤ � FIL��EFIJnP0ROD���FIHYDNLGF�CEJe�"��FªLGXÅR��ELNJ
R0W�� R�Y�LGHI>·� ��F¾ROHqHKCO
IL�RG�[FIT�FIL��EFIJnPEFM
M�KCEWKHÔH��
ROJ ROJ¤ � ��T�LNXYFIJ�HKLNCOJ
ROD�H���
�H"��R�
IF�aZ�	��FYgiw�u
r7w�p3w�f©�4w�u�`¬«�^4giw�K4RODND
C��"��FIW�FIL��EFIJnP0ROD���FIH�ROWKF�ROHqH"��XYFITl�KCI
�F�H)�iRG�
�DGFO>L� ��F � F�J!�KFIW�q�ROJ�LV�ÀCEDNT�� ��F�CEWKF�X 8 � qs�9;+�	��F�J�H)�iR��KFIH(�	�
R��(�"��FIWqFÉF�Y�LGH��KH»ROJ�¤ � ��T�LNXYFIJ�HKLNCOJ
ROD
LNJnP0ROWqL�ROJ'�@XÌROJ�LV�ÀCEDNTDa!�	��F�giw�u
r7w�p3bY^Ou
f ��oa]©¨�aZ�"�
R��BLNH+�[ROJ��EF�J'�9�KC*�"��F�
IF�J!�KFIWBFIL��EFIJ�H"�
R�
�F-RG� � ¶ ³$>� ��LGH9
�ROHKL�
�POFIWKHqLNCEJªC��\�"��F��	��F�CEWKF�X�
&��ROW[R�
-�[F�WKLT:�FIH9�	��F � qâ�ÀCEW �#Y$F�T � ¶ ³�>+/7JªCEWKT�FIW(�[CYT�F�ROD>BL��"�ÔH��4H)�[FIXYH �
ROWKROXYFM�[WqLT:�FIT�
'� � a
ROJ�TR�	�!��H+�[CI
ICEJ�HqLNT�F�W|T#�4J
ROXYLT
�H@R�� � µ¶ ³#a�CEJ�F�XÅR��ÌROT H COLNJl�KC¹o�5>o8d´ ö ; �"��F-FM�!�
R��[LGCEJ V� ¶ ³#a¬�"�!��H»LGJ�
ID���T�LNJ#� � R0H�RÅT#�4J
R0XÌL�
�ROD�P0ROWKLNR�
�DGFÉR0J�T¾R��#�EXÌF�J'�[LNJ#�R�	��F
T�LGXÌF�J�HKLGCEJ
RODGL��z��
'�½CEJ�F0>ÇW k ~�W�uJ� ��F � qs� R�����DNLGFIH\�KC��	��LGH2J�FM>�8�¤(§ ö ;���t�¢qH���H"��FIJ�T�FIT�¤ÉH��4H��KFIX@a$R0J�T

«��



��WqFIT�L�
M�[H�ROJe8 ¤ � § ö ;���t � q��[ROJ��EF�J'�-RG�$�	��F½CEWqLT�ELGJ��[CËROJe8�¤ � § ö ;z�zt�
�FIJ'�[F�WÉF�LT�EF�J�H"��R�
IF0>p� ��F�ECnR0D�LNH9�[Cj
IRODT
M��D�R��KFI�	��F³H"�
R��ÖF½C��J�"�
R��#H���W��ÃR�
�Fp�ÖF�W��"��W"

RG�[LGPOFIDV�E> [ �l8���C��KFI�	��R��#LNJ��"��LNH��
R���FIW�>�F�!��C��KF��"��F3T�LNXYFIJ�HKLNCOJ
RODNLV�z�YC��.�"��F � q ROH ¤ � a
J�C��f¤ � § ö >�;/7JcF�ROWqD�� R�
M
IC���J!�KH-C��L�	��FR��FIW)�	��W�

R��[L_PEF*
�ROD�
%��DNR��[LGCEJDa�W k R@��WKFIDGLNXYLNJ
R0W��ªDNLNJ�F�ROW��KW[ROJ�H)�ÀCEWKXÌR��KLNCEJ>�ROHs��FIW)�ÀCEWKXYFITy�[C�
�WqLNJ�� Û �KC�T�L�R��OCEJ
ROD��ÀCOWKXË> � ��R���LGHj��J�J�FM
IF�HKH[R0W���ar��C?>�F�PEF�W%KN��WqC H F%
-�[LNCOJ
XYFM�	��C$T�H�W�uR
�ROHKF�T CEJ4�EF�J�FIWKROD 
ICEJ'�KW[R�P0ROWKLNROJ'�ÐWKF%��WKFIHqFIJ'�iRG�[LNCOJ�HR
IROJ�
ÖF���HqFIT LNJ�H)�[F�R0Tl>f� FkH"��RODND
T�LGH"
%��HKH]�z>�CÉP0ROWqL�ROJ'�KH2C����"��LNH�R�����WKCnR�
&��a�qªF-�	��C4TÅ? ROJ�T�qªF-�	��C4T�´�>O/7J*
�C��	�Da'>�F»F�Y#��DNCELV�o�	��F(�ÃR�
M��	��R����"��F ¶ E Hn�ÀCEWqX RÌJ�CEJ�CEW)�	��C��ECEJ
ROD,

ROHqLNHMa�>BL��"�`�	��F · E H���WKCQP4LNT�LGJ���RÅT���ROD�CEW�WKFM
ILT��WKCO
�ROD,

ROHqLNHI>/7JPqªF-�	��C4T ?Ia¦>�F½F-YZ�
R0J�T Ù 
ICOJ!�KW[R�P0ROWKLNROJ'�[DV�ªLGJ��[F�WKXYH�C��o�	��F ¶ � E H%a�>(��F�WKF ¶ � � ¶ 8 � ¶ ³';�R0J�T· � � · 8 � ¶ ³';�>o� �!��H Ù ¶ A��¶ L [ ° �� ¶ � � § Ô � Ú 8d´ � ;
>(��F�WKF Ô � ß¶ ût	°·¶ L [¹¸ 	� ¶ � ý 	 DGLNFIHÌLNJ��"��F¾H)�iR�
�DGF�H���
�H"��R�
IF0>Ì� ��F�
�CEJ'�[WKRQP0ROWqL�ROJ'�l
IC4CEWKT�LGJ
R��KFIH ° �
ROJ�T ¸ 	 ROWqFÅLNJ'�KFIW"��WKFM�KFIT LGJUC�L���> ö�� �ÀCEWr�"��Fl
IROHKF´¤ ¶ � a
¤ � ¶ ö >�� ��FÅXÌC4T
ROD�ROX*��DGL��	��T�FIH�ROWqF
C�
#�[ROLNJ�FIT·
'�SJ�C��[LGJ��1�ÀWKCOX ¹o�5>�8d´ � ;*�	��R�� ° �� ¶ · � � � Ü Ù >�� ��F�JDa�
'�SR�����DV�$LGJ��1�"��F¾C���FIWKR��[CEWº � ¶ û ��¶ L [ ¶ � � · � �� 8�>(��L�
&�e��WKC H FM
M�[HÐCEJ'�KCP�"��Fj
IF�J!�KFIWYFIL��EFIJ�H��
R�
�F?;I�[CP¹o�5>98d´ ö ;³R0J�T�WqF%
IRODNDGLNJ���	��R��]�"��F · � � E H�ROWKF�ROHKHqCZ
�L�R��KFITl>BLV�	�*�	��F'FIL��EFIJnPEFM
M�KCEWKH|C�� Û � ��� �	��R���DGLNF@CEJR�	��F�LNXÌR��ELNJ�ROW��-RGY$LNHMa$CEJ�F
C�
#�[ROLNJ�H V° �� ¶ ãnî ï � � ý � ° � � § · � �� Ü 8BÞ §�Þ P ; 8d´ « ;
8ÃH���XYXÅR��KLNCEJ`
ICEJnPEF�J'�[LNCOJ�;-am>(��FIWqF ï � � ý � ß¶ î · � �� Ü�Û � ��� Ü ¶ � ý �I�EL_PEF�H��"��FÐXÅR0W"�ELGJ
ROD*FILT�OFIJ#�ÀWqF%�!��FIJ#
ILNF�H
ROJ�T�Þ P ß¶ � Û � Wd� Ü 8 ° � ¶ � ý �n§ Ô � ;³LNHÐR2
ICEJ'�[WqLT
��Z�[LNCOJ4�KC��	��FkFM�ÖF%
-�[L_PEFËJ�CEJ�DGLNJ�FIROWKLV�z�1�	��R��YROWKLGHKF�H
�F%
�R���HKF9>�Fn
&��C$COHKFn�KCÉF�YZ�
ROJ�T�R0WKC���J�TÅXÌROW"�ELGJ
RODGL��z�E>m� ��F(�[F�WKX � · � �� ÜMÛ � Wd� Ü ¶ � ý � ��WqC(P4LGT�FIH�ROJ&�l8 � ;
ICOWKWKFM
M�KLNCEJN�[C��	��F9��J�H)�iR�
�DNFBFIL��EFIJnP0RODT��F'8ÃH	;-a'>(��LGDNF �	��F	��8 Ô � ;^�
R0W���C��mÞ P >BLNDGD��EFIJ�FIW[RG�[F'FILT�OFIJnP0RODT��F
ICOWKWKFM
M�KLNCEJ�H'C��»�l8 � [ ;�>9Ä�Js�"��F � qQa��	��F � qs�x����ROW[ROJ'�KFIFIH9�	�
RG�n�"��F ¸ 	 E H»ROWKFÉR���DNF�R0H��n�O��ROT�W[RG�[LT

LNJ ROJ'�1
�CEX0
�LGJ
R��[LGCEJ C�� � ROJ�T ° � >�� ��FM�1
�ROJf
�F�
�R0DT
%��D�R��KFITU��FIW)�	��W�

R��[L_PEF�D��O[ � 
'� ROHqH"��XYLNJ��¾R�8R?�4DGCEWÉF�YZ�
ROJ�HqLNCEJU�ÀCEW Ô � 8�
ÖFM�ELNJ�J�LNJ��ªR��ÉHKFM
ICEJ�T COWKT�F�W&;-a.�	��F�J F%�!�
R��KLNJ���L��[H��[LGXÌFÐT�F�WKL_PORG�[LGPOFR�KC�	��F-WKL����'�����
ROJ�TªHKLNT�F-C��o�"��F-T#�4J
R0XÌL�
�ROD�F%�!�
RG�[LNCOJ`�ÀCEW Ô � a.C�
#�iROLGJ�FITs
'�¾R��#��D��4LNJ#�R�	��F-CEW)�	��C��OCEJ
ROD��WqC H F%
-�[LNCOJËC��ÖF�W[R��KCEW�¼ � ß¶ w ã º � �[C*¹o�5>\8�´ ö ;��VÔ � ¶ Û � ��� Ü Ô � §½¼ � Ü 8BÞ §eÞtPÇ; ß 8d´ Ã ;
� ��FÉWKFIH���D��KLNJ��YHKCODT�#�KLNCEJ��ÀCEW Ô � 
IROJ`�"��FIJs
ÖFS��HKF�T`�[CÌF�P0RODT��R��[F$�	��F-J�CEJ�DNLNJ�F�ROW+�KFIWKXYH'LNJ�¹o�5>\8d´ « ;�[CYROJ'��T�FIHKLGWKF�T�CEWqT�FIW�>

«'¯



?»DV�	��C������$�	��LGH�XÌF-�	��C4TÉLGHm
ICEX*��DNF-�[F�D���H)�4H��[F�XÅRG�[LT
�ROJ�TS����WqJ�LNH���FIHm�	��F�H��
R���F�C��Z�	��F � q,T�LNWKFM
M�KD��
LNJ��KFIWqXÌH�C��!�"��F�CEWKL��ELNJ
R0D(P0ROWqL�R�
�DNFIHMaQCEJ�F2T�LGH[ROT$POR0J!�[R��EF2LGHD�	�
R����	��FJ��J�H)�iR�
�DNF2FIL��EFIJnP0ROD���F�LNH_��WKC4T���
IF�T��FIW��"��W"
�R��[L_PEFIDV��a¦
IDT�Z�"�[F�WKLGJ��l�	��F½RODT�OF%
�WKR�>�/��#LGHn�"��FIWqFM�ÀCEWqF³HKCEXYFM�KLNXYFIHn
ICEJnPEF�J�LNF�J'�R8BqªF-�	��C4T2´ ;9�KC
F-YZ�
R0J�T�LGJ��KFIWqXÌH@C��,�	��F ¶ � ¶ 8 � ;F

R0HKLNHM�

Ù ¶±° � ¶ � § ÔFÚ 8d´ Õ ;
>(��F�WKF · � � Ü Ô ¶ ³�>LÄ�J�F��
ROHS8��
R�P4LNJ#�*�Z�[LNDGLT:�FIT�¼ ß¶ w ã º a º ß¶ û ��¶ L [ ¶ � · � � ;V° � ¶ q � 8 � ; ° � § · � � Ü Þ Ú 8�´ � R';VÔ ¶ Û�Ü Ô §Q¼ Ü Þ ß 8�´ � 
�;
��F�WKF��"��FIWqF�LNH³J�C5�l8 � ;S
�CEWKWqF%
-�[LNCOJU�[C��	��F�J�CEJ�DGLNJ�FIROWKLV�z�¦Ko�"��F�����DND¼q � 8 � ;r�
ROHÐR�����F�R0WKFIT�T�LGWKFM
M�[DV�E>� ��F9

ROHqLT
(�ÖF�W��"��W"

RG�[LNCOJÌF�Y#��ROJ�HKLGCEJl��WKCO
IFIF�T�H�ROH]
�FM�ÀCOWKFO>^��C?>�F�PEF�W%a�LV��LNH�LNX*�ÖCOW��iR0J!�\�[C�J�C��[F �"�
R���a
�F%
�R���HKF*�	��FYFIL��EFIJnPEFM
M�KCEWKHÉWKC��[R��[FYROHÉR�����J�
M�KLNCEJcC�� � am�	��FR�EF�CEXYFM�[WqLT
½H��
R���FÅC��]�	��F*
IC4CEWKT�LNJ
R��KF-�
LNJ�T�F%��FIJ�T�FIJ'� � q LNHÉJ�C?> WqF%��WqFIHqFIJ'�[F�Te
'� T�L��ÖFIWKF�J'�p
ICEJ'�KW[R�P0ROWKLNROJ'�0
IC4CEWqT�LNJ
RG�[FIHMKo�	�
R��-LNHMa ° � µ¶° �� R0J�Tf�	��F��
J�ROD@F%�!�
R��KLNCEJf�ÀCEW V° � CEJf�	��F � q T�L��ÖFIWqHp
'� HKXÌRODNDL�[F�WKXYH½LNJnPECED_P4LNJ�� � �ÀWKCOX �	��F
F%�!�
RG�[LNCOJl�ÀCEW V° �� >J¹o�ÖF%
-�[L_PEFIDV��a�qªFM�"��C$T�´ LNJ�
�CEW"��CEWKR��[F�H|RÉJ�CEJ�DNLGJ�F�R0WL�KW[ROJ�H)�ÀCEWKXÌR��KLNCEJÐC���P0ROWqL�R�
�DGFIH�	��R��kX0��H)�s
�F�
�R0DT
%��D�R��KFIT F-YZ��DGLT
ILV�[DV� LV�S
�CEJ�J�FM
M�KLNCEJ J�F�FIT�H��[C�
ÖF XÌROT�F��KCf�	��F CEWqLT�ELGJ
ROD ° � E HI>��C?>�F�POFIW%a��[C��ÖCEDGC��EL�
�ROD���WqC��ÖF�W��KLNFIHMa
LNJ�
�DT��T�LNJ��I�"��F3H��[R�
�LNDGL��z�ÌC��,�#Y$FIT@�ÖCELGJ'�[H%a�ROWKF3LNJnP0ROWqL�ROJ'�+�KCN�"��LNH�[WKROJ�H)�ÀCEWKXÌR��[LGCEJl>/7Jj�	��F���WqFIHqFIJ'��>�CEWKM�a�>�FS��HKFSqªFM�"��C4Tª? F-YZ
�DT��HqLGPEF�D��O>/7Jsb$F%
0>�/"/�/O´�>�F3T�LNH�
%��HqH �	��F � tx��C��#�,
�L�����W�
�R��KLNCEJ�aZ�EF-� >BWKLV�[F�¹o�5>,8 ö�� R�;-a Ù W ¶±°�¶ � § Ô W ©ñROJ
F-Y�ROX*��DGF#C��.�"��FSqªFM�"��C4Tª? T�FM
ICEX*��CEHKLV�[LNCOJP8d´ � ;zªBa�LNJj�[F�WKXYH'C���R½HKLGJ��EDGF�

ROHqLNH@PEFM
M�[COW ¶ � >o� ��LNHBLNH
ICOWKWKFM
M�r
�F%
�R���HKF*>�FÐT�CËJ�C���F-YZ��DGLT
�L��[DV�`
�CEJ�HqLNT�F�W��"��FN
ICEX*��DGF-Y�
�CEJ H ���ER��[F�HÉC��L�	��F Ù ROX*��DGL��	��T�FIH8�>(��LT
&� ROWqF-WqF%�!��LNWqFIT`�ÀCOW�WqF�RODGL��z��C��\�	��FÉCEWKL��ELNJ
R0D Ó �7H"��R�
IFr�
FIDGT�H&;s>�?Å

ROHqLT
-F�Y�ROXR��DNF�LNH(����WKJ�LGH"��F�T
'�s�"��F0�
R0WKXYCEJ�LT
�CEH�
ILNDGD�R��KCEWBF%�!�
R��KLNCEJ�H V� ¶ ï ¸ ROJ�T V¸ ¶ ã ï �·8�>(��F�WKF0>�F0
ICEJ�HKLNT�FIW�� ROJ�T ¸ �KC

�FÉWqF�ROD ;-a�CEW�VÓ ¶ ÛÅÜ Ó >BL��"� Û ß¶ ìí ³ ö

ã ö ³
òó ï >]� ��F-F�LT�EF�J�P0ROD���FIHBC�� Û ROWqFUq � ¶�¾ î ï a.ROJ�Ts�	��F

FIL��EFIJnPOF%
M�KCEWKH�ROWKF ¶ � ¶ 8 ö Ú ¾ î ; à ROJ�T · � ¶ W[ ¶ � > ¶ > ROJ�T ¶ ç H��
ROJ½R � t�H��
R�
IF�C��X
ICOXR��DGF-Y!��P0ROD���FIT
PEFM
M�KCEWKH�>0� ��FÐWKFM��WKF�HKFIJ'�[R��[LGCEJ C���R��OFIJ�F�W[ROD^
�CEX*��DNF�Y�POF%
M�KCEW Ò a Ò ¶X� > ¶ > § � ç ¶ ç a.WKFIT#��
IF�Hr�ÀCEW
WKFIROD Ò ¶ Ó �KC Ó ¶B� > ¶ > §s
O>h
O>VKZ��FIWKF ¶ > LNH�ROJ�RODNC��OC���H\�KCr�"��F ¶ � LGJR¹o�5>¦8 ö�� R';�>\C���W��	��FIWKXYCEWqF�a��	��F
CEH�
ILNDGD�R��KCEW*ROX*��DNLV�	��T�F ° � ° > ß¶ · > � Ü Ó ¶ W[ 8 �J§ î ¸ ;8C�
�FM�4H ° ¶ ãnî ï ° >^/7Jp�	��LNH�WqF%��WqFIHKF�J'�iR��KLNCEJDa�	��Fp
ICEX*��DNF�Y!�z
ICOJ H ���nR��KFI�
R0LNW�C���F�LT�EF�J�P0ROD���FIH»T�LNH�
%��HqHKFITcLNJ��"��FN��C��#�L
�L�����W�
�R��KLNCEJ¾ROWKLGHKFIH�
ÖFM
�R���HqF�	��F�FM�!�
R��[LGCEJ ° ¶ î ï ° LNHBRODGHKCÐH[RG�[LNH)�
FIT.>

«�k



Éd f (Í|ùYý½÷�?�ÿ�ª8ÿnÍ|ùÌúnÍ|û�Ë·É-ùY÷ è�ü�Î8ý�ÿ�ÉIÎ�ÿ�þpÎ\É@ú�÷Iü3ùjÊ
��F�WKFL>�F+��WKCQP4LNT�F|T�FM�iR0LNDNH*C����"��F+��FIW)�	��W�

R��[L_PEF]
ICEJ�H)�[W���
M�KLNCEJ½C��#�	��F � q��ÀCOW.
�C��	�S�	��F+
�CEDNDGLNHqLNCEJ
R0D

ROJ�T@
ICODNDNLGHKLGCEJ�DNF�HKH]
�ROHqFIHI>
¿ ø Îl1.3c��*7#U%cm93c*-:�1.op�
� ��F3FIL��EFIJnP0ROD���FIHiq � 8 s Ú � ;]�ÀCOW+�	��F$�z>�Clt � 
�WKROJ�
&��F�H»R0WKFq � 8 s Ú � ; ¶ ö� h ã 8 ö W § � ° W § î ï W ;Å�7©V8 ö W ãfî ï W ; [ § Ã ð W � ª WO½ [ j ß 8 � ö ;

� ��Fr
�W[R0J�
&�@>BLV�	��q > 8 s Ú � ;|LGH+�	��F$�
WqH��(�[C*
ÖFM
ICEXYF#DNLGJ�F�R0WKD��R��J�H)�iR�
�DNF�K
LV�@T�C4FIHBHKCÌR��(�	��F ��  �ÀC���J�T�ÀWKCOX ='F�©�q > 8 s Ú ��  ;�ª ¶ ³$>Å?+�ÉXÅROW��ELNJ�RODNLV�z��q > 8 s Ú �"  ; ¶ ãnî ï � LGHr�#��WKF�D�� LNXÌR��ELGJ
ROW)�s>BLV�	� ï � ¶ñ W ï W ù�8 ñ W §$° W ;�>m� ��LGH�WKFIH���D���LGHlXYCEH���FIROHKLGD���C�
#�iR0LNJ�F�T$
!��T�F%
�CEXR��CEHqLNJ��+�"��Fo
&�
ROWKR�
M�KFIWKLGH��KLT
2F%�!�
RG�[LNCOJ
LNJ'�KCYWqF�RODlROJ�TËLNXÌR��ELNJ�ROW��*�
ROW)�[HMa
W[R��"��FIW �	��ROJ�
!�kXÌROJ�L�����DNR��[LGJ��0¹o�5>,8 � ö ;|T�LGWKFM
M�[DV�E>´�FM
�R���HqF Û ��ROH�J�C-H"��F%
�L�ROD5H)�$XYXYFM�[W)��a!�	��F�DNF-�<��R0J�TÅWqLT���'��FILT�OFIJnPEFM
M�[COWKH|R0HKHKCO
ILNR��[F�TR>BLV�	�R�"��FIHqF
FIL��EFIJnP0ROD���FIHkROWqF¾T�LGH��[LGJ�
M�%K3ROH�F-YZ��DNROLNJ�FIT LNJ ?n����FIJ�T�LÇY£´�a9
ÖC��	�·>BLNDGD�
�F¾WKFM�!��LNWqFITl> � ��F WKLT���!�
FIL��EFIJnPOF%
M�KCEW ¶ C�
�FM�4H Û W Ü ¶ � ¶ q � 8 s Ú � ; ¶ � >r´�FM
�R���HKF0�	��F³J�CEWqXÅRODGLT:IR��[LGCEJkC�� ¶ LNH�ROW"
�LV�[WKROW���a¬>�F
XÌR?�R�#YËL��KH+�
WKH)�I8ÀPECOW��[L�
ILV�z��;F
�CEX*�ÖCEJ�FIJ'� �[CYCEJ�F0>o� ��FIJ

¶ � ¶ ìí ö© ã9î 8 ï W ãfî ° W ; ã q � 8 s Ú � ;�ª ù�8 î ð W ; òó ß 8 � � ;
C
CEWF�"��F3DNFM�<�BF�LT�EF�JnPEF%
-�[CEW · a#>�FS��RQPOF Û � W Ü · � ¶ q � 8 s Ú � ; · � ROJ�T· � ¶ öÀ � ìí ö

î ð W ù#© ñ W § q � 8 s Ú � ;�ª òó ß 8 � « ;
��F�WKF`>�F�
&��C4CEHqFÁÀ � �KC H[R��KLNH)�<���"��F ROW�
�L��KW[ROW)��J�CEWqXÅRODGLT:IR��[LGCEJ · �� Ü ¶ � ¶ ö >V?�DNHKC J�C��[Fs�	�
R���	��FcCOW��	��C��ECEJ
R0DNL��z�e
ICOJ�T�L��KLNCEJ�H · �� Ü ¶
Â ¶ ³�ROWqF H[R��KLNH)�
FITl> �'CEJ'�[WKL_P4L�ROD�
�CEJ�HqF%�!��FIJ#
IFIH�C��S�"��LNH
CEW)�	��CEJ�CEWKXÌRODNLV�z�¾R0WKFN�	�
R��r�	��F*Ï ROJ�T1Ð 
ICEX*�ÖCOJ�FIJ'�[H�C��+�"��F · E H�H[R��KLNH)�<�¡Ã ç ý Ù�¶ ö ã Ã > ý Ù R0J�TÃ ç ý Ús¶ ã Ã > ý Ú >�y��F�JQ° W ¶ ³#aD�"��F*t(� �	��WqFIH"��CEDNT LNH ��  ¶ ³�>½?+���	��R����	��WqFIH"��CEDNTDaD�"��F*t(� FIL��EFIJnP0RODT��FIH3ROWqFq > 8 s Ú ³'; ¶ ãnî ï W ROJ�T�q ç 8 s Ú ³'; ¶ ã ö >JC
CEWo�	��LGH�H��ÖFM
IL�R0D¬
IROHKF�aZ�"��F�
�LV����W"
IR��[LGJ���/z�9{�XÌC4T�F9�
ROH�J�C��WqFIHKH���WKFr
ICOXR��CEJ�F�J!��R�� �"��F��ÖCOLNJ'�BC��.
�L�����W�
�R��KLNCEJ�� ¶ > ¶ 8 ö Ú ³';zà*>

« S



Ä ø ÿi��3¢�x��#U:�*-3c1.£O�$,.%ìo�*-,.o�íc,.*[��1N�¢35£O�-#dop�$,4,41.�x1.�$3c*-,®� m2� �x��:
��F�WKF@>�F�
�CEJ�HqLNT�F�WR�	��F � q 
�ROD�
%��DNR��[LGCEJ�C��$�	��F`
ICODNDNLGHKLGCEJ
ROD�©�° [ ¶ ��8 ö ;�ª'H��4H)�[FIX 8 Õ ;YLNJ�CEW)�

T�F�WS�[C�RODNDGC?> 
�CEXR��ROWKLGHKCEJ2>BL��"�Q�	��FR>�F�ROM�D��P
�CEDNDGLNHKLGCEJ
ROD.
�ROD�
%��DNR��[LGCEJ�H���WqFIHKF�J'�[FIT LGJfb$FM
O>,/�Æ R0J�T
?��#�ÖF�J�T�LVY � « >�� ��FkCQPEF�W[RODGD 
ICEDGDNF%
-�[LGCEJ C���XYC4T�FIHÐLNJf�"��LNH½DGC�>+��CEWKT�FIWp�[W���J�
�RG�[FIT XYC$T�F�D@LNJf�	��F
FIL��EFIJnP0ROD���Fl��DNROJ�FÌLNH³H���C?>BJ LGJUC�L���> � >2bZ�
R0T�FIT�CEJ1�"��Fl�X����WKFkROWqFR�"��FÔXYC$T�F�H³LNJ#
IDT��T�FIT LGJ1�	��F
IF�J'�[FIW�FILT�OFIJ�H��
R�
IF|ROJ�TI>(��L�
&�0�	��F�WKF-�ÀCEWKF�T�FM�KFIWKXYLNJ�F]�	��F|T#�4J
ROXYLT
IROD!
ICEJ�H)�[WKROLNJ'�[H8CEJI�"��F � q >^��C��KF
�	��R��F�"��F��z>�C½T
ROX*�ÖF�Tl:ICOJ
ROD.XYC4T�FIHL>BL��	�ÅDNLNJ�F�ROW�XÌR��[WqLVY Û [ ¶ ã ° [

ìí ö ³³ ö
òó
ROWqF»J�C��+
IC4CEWqT�LNJ
RG�[FIH

CEJj�	��F � q¼�ÀCEW ° [ ¶ �l8 ö ;s>� FÉR�����D��l�	��Fr��WKC H F%
M�KLNCEJËXYFM�	��C$TË?�8ÃHKF�FÉ?n����FIJ�T�LÇYs´ ;F�[CN�	��F�H"��H"��FIJ�T�F�T H��4H��KFIX@aX�$LGFIDGT�LNJ��� q T#�4J
ROXYLT
IH#T�FIH"
�WKL�
ÖF�TQ
'���	��F °ë¶�· �� Ü Ù W¯Å á   P0ROWKLNR�
�DGF-CEJ��	��F*
�FIJ'�[F�WÉF�LT�EF�J�H"��R�
IF0>R�'FIWqF· � � · > 8 � ¶ �"  ;�ROJ�T ¶ � � ¶ > 8 � ¶ ��  ;���8 ö Ú�Æ � [ �B;�à*>I� ��F½PEFM
M�KCEWKH�h Ô W Ú"Ô [ Ú	Ô g j Å á ã H��
ROJ��	��F
H��[R�
�DGF#FILT�OFIJ�H��
R�
IF0>
?��#��DNL�
�R��KLNCEJÌC��m�	��F$��WqC H F%
-�[LGCEJ�C���FIW[RG�[CEW º � �[C0�"��F Ù W F%�!�
RG�[LNCOJ�H|C��m�	��F#H��4H��KFIX 8 Õ ;]�ELGPOFIH+�ÀCEW�	��F�TZ�$J�ROXÌL�
IH@CEJ��	��F � q V° ¶ · �� Ü!Û � ���W Ü ¶ � ° § · �� Ü 8dÞ W §eÞtPW ; Ú 8 � Ã R';V� ¶ ³ Ú 8 � Ã 
X;

>(��F�WKF Û � ���� ß¶ Û � 8 � ¶ ��  ;BR0J�TsÞ PW ß¶ 8 � ã �"  ; Û � Wd�W Ü 8 ¶ � ° § Ô W ;]>BL��"� Û � Wd�W ß¶ × � Û W�Ç � w >J��C��KF$�	�
R��
LNJR�	��LGH|XÌF-�	��C4TÔCEJ�D�� Û � ���W LNH]�KWKFIR��[F�TªR0H@R³DNLGJ�F�ROWJ�[F�WKX@K#�	��F�C��	��FIWF�KFIWKXYH|C��m�"��F�F-YZ�
R0J�HKLGCEJkC�� Û W
ROWqF$
ICEJ�HqLNT�F�WKF�T@�KC*
�F3J�CEJ�DGLNJ�FIROW�8ÀHKLNJ#
IF��	��FM��LGJ�POCEDGPOF�R��BDNFIROH��BCEJ�F$�ÖC?>�FIWBF�R�
&�ËC�� � ã �"  ROJ�T ° ;�>� ��F2PEFM
M�KCEWKH h Ô W Ú	Ô [ Ú	Ô g j Å á ã ROWqF�HqD�R�PEF�TS�KC(�"��FJ
IF�J!�KFIW*XÌC4T�F�H%K��"��FM��R0WKF�R��*DNFIROH��È� � ÷ ° Ú ° Ú � ã�"  ÷ [��2R0J�Tr�"�!��H.
�CEJ'�[WqLT
��#�KFo�[C �	��F�J�CEJ�DNLNJ�F�ROWD
M��WqP0R��"��WKF�C��O�	��F � q >8?�����DGLT
IR��[LGCEJ�C��Z�	��F�CEW)�	��C��OCEJ
ROD��WqC H F%
-�[LNCOJËC��ÖF�W[R��KCEW�¼ � ß¶ w ã ¶ � · �� �KCR¹o��HI>.8 Õ ;F�ELGPOFIHMaX���ÖCOJs��HqLNJ��*¹o��HI>.8 ö?� ;-aVÔ W ¶ Û � ���W Ü Ô W §½¼ � Ü 8BÞ W §�ÞtPW ; Ú 8 � Õ R';VÔ [ ¶ Û � ���[ Ü Ô [ §�Þ [ Ú 8 � Õ 
X;VÔ g ¶ Û � ���g Ü Ô g §�Þ g ß 8 � Õ 
�;
A#FIFM��LNJ��ÐCEJ�D��l�KFIWqXÌH �����[C���8 ÷ ° Ú ° Ú � ã ��  ÷ g�;�LNJ@¹o�5>,8 � Ã R�; �OLGPEF�HV° ¶ ©�q g WPh> 8 s Ú � ;_§½É � Ü Ô [ ª ° §®8 � ã ��  ; · �� Ü!Û � Wd� Ü Ô W Ú 8 � � ;

Ã ³



>(��F�WKFdq g L h�T�FIJ�C��[FIH(�	��F�F�YZ�
ROJ�HqLNCEJËC��lqs�	��WqC������kCEWqT�FIWf¤ LNJ � ã �"  ROJ�T
É � ß¶ ö� î · �� Ü ìzí Y öæ [ ã öæ W Z ³

öæ [ Æ � [ � ã öæ W
ò {ó ß 8 � ¯ ;

?»J�RODNC��OC���HKDV��a$MOFIFM��LNJ#�ÌCEJ�D��l�KFIWqXÌH(�����[C���8 ÷ ° Ú ° Ú � ã �"  ÷ [ ;�LNJ@¹o��HI>.8 � Õ ; �OLGPEF�HVÔ W ¶ Û � ���W Ü Ô W §QÊ � ° 8 � ã �"  ; Ú 8 � k R';VÔ [ ¶ Û � ���[ Ü Ô [ § ='F�8�Ë � ; ° ° Ú 8 � k 
X;VÔ g ¶ Û � ���g Ü Ô g ß 8 � k 
�;
��F�WKF�Ê � ß¶ î 8"w ã ¶ � · �� ; ÜtÌ á£©��"��F½H"��F%
�L��X
p�ÀCEWqX Û � Wd�W » Ì á Ì à ROJ�T��	��Fp
ICEJ�H)�[WKROLNJ'� Ì à Ü ¶ � ¶ ö>�FIWKFr��HqFITDaX>(��F�WKF Ì ß¶ 8 ö Ú ³';�à R0J�T Ì á ß¶ 8�³ Ú ö ;�àXª�ROJ�T

Ë � ß¶ ö� îdY ³ Ú öæ W Æ � [ � Z à ß 8 � S�;
� F@HKFIF�M³HKCODT�#�KLNCEJ�H.�ÀCEW\�	��F Ô � 8 î ¶ ö Ú � Ú « ;,
%��W"PORG�	��WqFIH2LNJ0�KFIWqXÌH2C����"��F(
IC4CEWKT�LGJ
R��KFIH�CEJ0�"��F � q�����[C���8 ÷ ° Ú ° Ú � ã �"  ÷ [ ;|LNJ��"��F$�ÀCEWKX

Ô � ¶ � �j�� ° [ §*� � �� ° ° §*� � �� ° ° §*� ���� ° 8 � ã �"  ;§*� �Í�� ° 8 � ã �"  ;_§$� �|�� 8 � ã �"  ; [ § Ü?Ü?Ü ß 8 � ö ³';
�@LNXYF-��T�L��ÖFIWqFIJ'�[LNR��[LGJ�� Ô � �4LGFIDNT�H

VÔ � ¶ Y × Ô �× ° Ú × Ô �× ° Ú × Ô �× � Z Ü
ìzzzí q > 8 s Ú �"  ; ° § Ü?Ü?Üq > 8 s Ú �"  ; ° § Ü?Ü?Ü³

ò {{{ó Ú 8 � öEö ;
>(��F�WKF$�	��F�POR0WKLNC���H|T�F�WKLGP0R��KLGPOFIHBROWqF�C�
#�[ROLNJ�F�T��ÀWKCEX��	��F3ROJ�H[RG�	:*8 � ö ³';�>»E9�ÖCEJ�WqF%��DNR�
ILGJ��I�"��F³VÔ � LGJ8 � k ; 
'���"��F3WKL����'���z��ROJ�TkHKLGT�FIHBC��\¹o�4H�>.8 � k ;�a�>�F3C�
#�[ROLNJ

ã Û � ���[ Ü � � �[ ¶ ='F�8�Ë � ; Ú 8 � ö�� R';
©Fq > 8 s Ú �"  ;xw ã Û � ���W ª Ü � ���W ¶ Ê � ° 8 � ã �"  ; ß 8 � ö�� 
X;

� ��F�HKCED��#�[LGCEJ�C��\¹o��>,8 � ö�� R';|LGH@H��[WKROLT���!���ÀCEW�>�ROWqT�D������ �[ ¶ ° çXW[ =BF'8�Ë � ;�>]b$CODT�#�KLNCEJ�C��\¹o�5>,8 � ö�� 
X;�ÀCEWI�����W LNH9
ICEX*��DNL�
�R��KFIT�
'�j�	��Fr�ÃR�
M�(�"�
R��9�	��F�XÅRG�[WKLÇY Û � ���W ã q > 8 s Ú �"  ;&w���ROH»RYJ!��DND�F�LT�EF�J�POF%
-�[CEWMa
HKC LV�ÔLGHÔJ�C���LGJnPEFIW)�[L�
�DNFªLNJ��"��F�
ICEJnPOFIJ'�[LGCEJ
ROD�HqFIJ�HqFO>Ì��C?>�F�PEF�W%a��#�ÖCEJ WqF%
IRODNDGLNJ��P�	��F�C
WqFIT���CODNX

Ã ö



?»DV�[F�WKJ
R��KLGPOF9� ��FICEWqFIX@aO>�F»J�C��[F(�	�
R��L�	��F�HqCEDGP0R�
�LGDNLV�z�I
�CEJ�T�LV�[LNCOJ · �� Ü Ê � ¶ ³ÉLNH�HKR��[LGH��
F�T�ROJ�T*�	�
R��
RODGHKC Ô LGHn
�CEJ�H)�[W[R0LNJ�F�T`
'�kT�FM��J�L��KLNCEJ��[CÌH[R��KLNH��<� · �� Ü Ô ¶ ³�>+´�F%
IR���HKFr�	��F��z>�CÔWKL����'��F�LT�EF�JnPEF%
-�[CEWqH¶ � R0J�T ¶ ç� © >(��FIWqF ¶ ç� ß¶³¶ ç 8 � ¶ �"  ;zªlROWqF�DGLNJ�FIROWKDV�³LGJ�T�F%��FIJ�T�FIJ'�BROJ�TÅH"��ROJl�	��F � twt(� H���
�H��
R�
IF�a>�FS
�CEJ�
ID���T�F$�	��R��I�����W » ¶ ç� ROJ�T��
J�T� ���W ¶ î ± · � ç 8 � ¶ �"  ; Ü�Ì áq > 8 s Ú �"  ; ã q ç 8 s Ú �"  ; ² ¶ ç� ß 8 � ö?« ;
� ��FBWKF�H���C��¬�	��F 
�C$F-�*
ILNF�J'�[H�LNJN¹o�5>¬8 � ö ³';8P0ROJ�LNH"�.>\� �!��HJ�	��F(
%��WqP0R��	��WKF(
ICEJ'�KWKLT
#�#�[LGCEJ�H\�KC��"��F � q�����[C���8 ÷ ° Ú ° Ú � ã �"  ÷ [ ;@ROWKF$�OLGPEF�Js
'�

Ô W ¶ � ���W ° 8 � ã �"  ; Ú Ô [ ¶ ° çXW[ ='F�8�Ë � ; ° ° ß 8 � ö Ã ;
� ��F�T#�4J
ROXYLT
IH�CEJ*�	��F � q 
�R0JÔJ�C?>y
ÖF'C�
#�[ROLNJ�FITl
'�YH"�#
�H��KL��	�Z�[LNJ#�I¹o��HI>D8 � ö Ã ;2LNJ'�KCI¹o�5>D8 � � ;-�V° ¶ q g [ h> 8 s Ú � ; ° ã ¹ � ÷ ° ÷ [ ° Ú 8 � ö�Õ ;

>BL��"�ï¹ � ß¶ ã É � Ü ='F�8�Ë � ;�ù�° [ > qjg [ h> LNH�C�
nP4LNC���HKDV�ÐROJÌR�����WqC?Y$LGXÅR��KLNCEJ0�KC+q�g ? h> ¶ q > a�HKC�>�F�T�WKC��N�	��F
H"�#�ÖF�WKH"
�WKL��#��> � ��LGH�FM�!�
R��[LGCEJ@�
ROHn�"��F�J�CEWKXÌRODD�ÀCEWqX C���RÌH��4H)�[FIX���J�T�FIW"�OCELNJ��ÌR*��C��#�^
�L�����W�
�R��KLNCEJ
R��3=BF'©Fq > 8 s Ú � ;zª ¶ ³$>S� �
RG�3LNH%a¦>BL��	� ¸ ß¶ ÷ ° ÷ [MaD�	��F0�KWKLGP4LNROD,�ZY�F�T2�ÖCELGJ'�#C��]¹o��>L8 � ö�Õ ;�a~¸ ¶ ³#alLNH
H��[R�
�DGF��ÀCEWB='F'©�q > 8 s Ú � ;�ªjÎ£³ÐROJ�T���J�H)�iR�
�DNF3C��	��FIW�>BLGHKF0>� ��F3C��"��FIW �#Y$FITs�ÖCOLNJ'�@LNH+�"��F3J�CEJ'�[WqLGP4L�R0DlCEJ�F¸ ¶ =BF'©Fq > 8 s Ú � ;�ª ù2='F�8O¹ � ; ß 8 � ö�� ;
� ��LGH2F-Y$LNH)�[H�CEJ�DV�³R�
�CQPEF �	��F'DGLNJ�FIROW.�"��WKF�H"��CODNTDanLz> F0>�a�=BF'©Fq > 8 s Ú � ;zªßº�³�>ob4LNJ�
�FB='F�8�É � ; Ü ='F�8�Ë � ;¼¾�³#a
CEJ�F��
R0Hi¹ � º�³ZK#�	��LGH@HKCED��#�[LGCEJ�LNH@H�����FIW"
�WKLV�[LT
IRODJ8�C�LT��> « ;�>
Ï ø ÿi��3¢�x��#U:�*-3c1.£O�$,.%ìo�*-,.o�íc,.*[��1N�¢35£O�-#dop�$,4,41.�x1.�$3',.�/� �d� m2� �&��:
��F�WKF-RÅH��4H��KFIX�>BL��	��J�Cl:�CEJ
ROD8T
ROX*��LNJ��YLNHn
ICEJ�HKLNT�FIWKF�T ROJ�T RYH��4H��KFIXÌR��[L�
 � qº
IRODT
M��D�R��KLNCEJËLNH��FIW��ÀCOWKXYFITp�[C3LNT�FIJ'�[LV�<�I�	��F9
�CEDNDGLNHqLNCEJ�DGFIHqH�T#�4J
ROXYLT
�HI>^�*Cr��WKCO
IF�FITDa'>�F�HqFM�L° [ Ú ñ [ ¶ ³3ROJ�TYJ�C��KF �	�
R���	��Fr:�CEJ
ROD�XYC4T�FIHMa�J�C?>®>BLV�	� Û [ ¶OÐ a���CEHKHqFIHKH9�[WqLGP4L�RODÖDNLGJ�F�ROW�T#�4J
ROXYLT
IH�>b$LGJ�
IFÔLGJU�	��F�
�CEDNDGLNHKLGCEJ�DGFIHKH�H��4H)�[FIX �	��Fj>(��CEDGF���DNROJ�F�¸ ¶ ³¾LGH½LNJnP0ROWKLNROJ'��a2LV�³LNH½J�F%
IF�HKHKROW��f�KC
ICOJ�HKLGT�FIW^�"��FBH��4H��KFIX;LNJ0�"��F@P4LT
ILGJ�L��z�ÉC��ÖROJYROW�
�L��KW[ROW)� Ò � 8Bb$FM
O>'/�/Z´+;2COJN�"�
R��o��D�ROJ�F0>^/7JN�
ROW)�[LT
M��D�R0W%a�ÀCEW»ROJ'�`�EL_PEF�J � � a¦�"��FIWqF½LNH»COJ`�	�
RG�$��D�R0J�F³Rl
M��WqPOFY='F�©�q > 8 Ò.Ú � � ;�ª ¶ ³ÔCEJ`>(��L�
&� CEJ�F³C��o�	��Fpt �
�WKROJ�
&��F�H�LGH@XÅROW��ELNJ�RODNDV�ÐH��iR�
�DNFR8dC8LT��> ö ;�>

Ã �



C
CEWÉROJ'�U��CELNJ'�³COJ1�	��LGH³XÌROW"�ELGJ
RODJ
%��WqPEF�ao�	��FÔCQPOFIW[R0DNDF
�CEDNDGF%
-�[LNCOJ C��BXYC$T�FIH³LGJ C���W-DNC?>+�7CEWqT�FIW�[W���J�
IR��[F�T¾XÌC4T�F�DF8 Õ ;@LNJs�"��F-F�LT�EF�JnPOR0DT��Fr��D�R0J�FÉLGH�H���C?>BJ LNJsC�LT��> Ã >(� ��F³H"��ROT�FIT�XÌC4T�FIH�ROWqFS�	��F
CEJ�F�H#LNJ`�"��F � q >I��C��KFI�	�
RG�$��J�T
R0XR��FIT�:�CEJ
ROD�XYC4T�FIH#R0WKF0�
R0W��#C��J�"��F � qQaD>(��L�
&� LNH�J�C�> Ã t³>� CEDGDNLNHqLNCEJ�DNFIHqH�T#�4J
R0XÌL�
IH@WKFM�!��LNWqFIH'F-YZ�
ROJ�HqLNCEJªROWqC���J�Tj�	��F�XÌROW��ELNJ
R0D�
%��WqPEF0>

ÒpÂ ÃßË Ê-Î�ËÌÏ�Ñ�Ò�Ê7Ç Ó Ä<ÆEÔ�Í"Ò<ÆEÍ Ý�ÆEÒ�Î4Ç Ä<Ê~Ñ�Ò¼Ï Ä<Ý�Ê$ÔdÎ.à�ËiÑ�Ò<ÏP��Ç.Ê$Ò<Æ~Í Ý�ÏÉÞ<Ë ò ��óGôßõiö¬÷'ø�ù�ú/û"üIý þ
?��EROLNJDa�>�F+�ÀCEDGDNC?>4�	��F ��WKC H FM
M�[LGCEJÐXÌF-�	��C4T½?Å8Ã?n����FIJ�T�LÇYN´ ;.�ÀCOW2R#H"��H��ÖF�J�T�FIT � q 
IRODT
M��D�RG�[LNCOJl>��F�WKF�a#�ÀCEW|HqCEXÌF��ELGPOFIJ Ò � a#>�F$
&��C4CEHKF � � HqC0�	�
R��|L��@LGH�CEJ��"��F#XÅR0W"�ELGJ
ROD�
%��W"PEF�=BF'©Fq > 8 Ò � Ú � � ;zª ¶ ³�>E9�KLNDGLT:ILGJ����	��F º � ROJ�T�¼ � C���FIWKR��[COWKH%a+>(��LT
&�SHqFIWqPOF��[CQ��WKC H FM
M���"��F�TZ�$J�ROXÌL�
IHYCEJ'�[C1�"��F`
�FIJ'�[F�W

ROJ�TcH��[R�
�DGFYF�LT�EF�J�H"��R�
IF�HÉWqFIH"��F%
-�[L_PEFIDV��a,>�F*�ÖF�W��ÀCEWqX �	��FYT�F%
ICOXR��CEHKLV�[LGCEJe8 ö Ã ;s>N� ��FÌF�LT�EF�JnPEF%
-�[CEWqH� � ¶ � > W 8 Ò � Ú � � ;|ROJ�T�� � ¶ � > W 8 Ò � Ú � � ;@ROWKF$
IRODT
M��D�RG�[FITkCEJj�"��F3XÅROW��ELNJ�ROD�
M��WqPOFO>
?��#��DNL�
�R��KLNCEJËC��o�	��F º � C��ÖF�W[R��KCEWn�KCl�	��F-CEWKL��ELNJ
R0Dmt(��i#bZ´�HKFM�

¯
¶ 8 Ù W Ú Ù g ;zàP�EL_PEF�H��	��F-J�FM>8�
�CEX*��DNF�YX;lP0ROWKLNR�
�DGF ° ¶ � �� Ü ¯ >^b4LNJ�
�F]�	��F]:�CEJ
ROD4XÌC4T�F Ù [ LNH*DNLNJ�F�ROWqD�����J�T
ROX*�ÖF�TDa��"��F Ò POR0WKL�R�
�DNF

RODGHKC�H"��ROJ�H��
ROW)�3C��J�	��FN
IF�J'�[FIW3F�LT�EF�J�H"�
R�
IFO>N�'FIJ�
�Fp�	��FQh ° Ú	Ò j Å á   HKF-��C���POR0WKL�R�
�DNF�H�HKF�WqPEF�H-R0H
IC4CEWqT�LNJ
RG�[FIH@COJ@�"��F Ã t � q >� ��FÔFM�!�
R��[LGCEJ�Hr�ÀCEWr�"��F ° R0J�T Ò 
IC4CEWqT�LNJ
RG�[FIH�CEJ1�"��F � q ROWqFÅC�
Z�iROLGJ�FITP�ÀWKCEX¼�	��FÔCEWKL��ELNJ�ROD
F%�!�
RG�[LNCOJ�HS8 Õ ;�� V° ¶ � � Ü u � ��� Ü � � ° §L� �� Ü 8>Ó §5Ó P ; Ú 8 � ö�¯ R';VÒ ¶ Þ [ Ú 8 � ö�¯ 
X;V� ¶ ³ ß 8 � ö�¯ 
�;
��F�WKF2Ó ß¶ 8dÞ W Ú Þ g ; à a[u � ��� ß¶ u 8 � ¶ � � ;�anROJ�T-Ó P ß¶ u � Wd�?Ü 8 � � ° §ï²j;m>BL��	�du � Wd� ß¶ × � u Ç � [ >
?��EROLNJDaÖJ�C��KFS�	��R��#LNJ�qªFM�"��C$T ? CEJ�D��;u � ����LGHn�[WqF�R��KFIT ROH»DNLNJ�F�ROWMa¬>(��LGDNFr�	��F³C��	��F�W��[F�WKXYH�C��o�	��Fu F-YZ�
ROJ�HqLNCEJªROWqFr
�CEJ�HqLNT�F�WKFIT��[CN
�F3J�CEJ�DGLNJ�FIROWI>� ��F�F%�!�
R��KLNCEJ*�ÀCEWL�"��F�² POR0WKL�R�
�DNF�a�>(��LT
&��T�F�H"
�WKLT
�FIHL�	��F�T#�4J
ROXYLT
�H�CEJ*�	��F�H��iR�
�DNF'XÅR0J�L��ÀCEDGTDanLNH
C�
#�[ROLNJ�FIT�
'�ËR�����DV�$LGJ��0�	��F�COW��	��C��ECEJ
R0DD��WKC H F%
M�KLNCEJkC���FIWKR��[COW�¼ � ß¶ w ã � � � �� �KCl¹o�5>,8 Õ ;-�V² ¶ u � ��� Ü ²Ì§½¼ � Ü 8>Ó §5Ó P ; ß 8 � ö�k ;
b$LGJ�
IFX² Å á ã DNLGFIH3CEJQ�"��FYH��iR�
�DNFYXÅR0J�L��ÀCEDGTDa�L���T�F�H"
�WKLT
�FIHr�	��FÌJ�CEJ�DGLNJ�FIROW�
%��W"P0R��	��WqFÌC��+�	��F � q
ROJ�T��	�!��HBLGHBR��'DNF�R0H���� � ÷ ° Ú ° Ú&Ò ã Ò � Ú � ã � � ÷ [��Q>

Ã «



A#FIFM��LNJ�� COJ�D��P�[F�WKXYH0���f�[CÔ�l8 ÷ ° Ú ° Ú	Ò ã Ò � Ú � ã � � ÷ [�;�LNJU�	��F�F%�!�
R��KLNCEJ�HS�ÀCEWI�	��F ° ROJ�T Ò
P0ROWKLNR�
�DGFIH+�EL_PEF�H V°�¶ �L8 Ò.Ú&Ò � Ú � Ú � � ; ° Ú VÒ ¶�� 8 Ò � Ú � � ; ° ° ß 8 � ö S';
��F�WKF Ò LNHBROHqH"��XYFIT��[CN
�F#LNJj�	��F�P$L�
ILGJ�L��z�ÌC�� Ò � >o� ��F$����J�
M�KLNCEJ��L8 Ò.Ú&Ò � Ú � Ú � � ;�LNHBROJkF�Y#��ROJ�HKLGCEJËC���	��Fr
�CEX*��DNF-�[F#FIL��EFIJnP0ROD���F­q > 8 Ò\Ú � ;BR0WKC���J�T Ò � ROJ�T � � ��]8 Ò\Ú&Ò � Ú � Ú � � ; ¶ q g WPh> 8 Ò � Ú � ;_§ � �� ÜtÕ 8 Ò � Ú � � ; Ü 8 Ò ã Ò � ; ß 8 � � ³';
� ��F�����J�
-�[LNCOJ�H Õ 8 Ò � Ú � � ;@ROJ�T � 8 Ò � Ú � � ;|ROWqFr�OLGPEF�J�
!�

Õ 8 Ò � Ú � � ; ¶ ö� î
ìzzzzzzí
= W|~} ã W|9� M § = W|2� ã W|9� M Æ � g�� ³

ã W| � Æ � [ � § W| � Æ � k � W| } ã W| � Æ � g��ã = W|~} ã W|9� M ³
W|9� Æ � g�� ã W|~}

ò�{{{{{{ó Ú 8 � �$ö R';

� 8 Ò � Ú � � ; ¶ /7X ìí = W|~} ã W|2� M Æ � g��W| } 8 Æ!� k � ã Æ � g�� Æ!� [ � ;_§ W| � Æ � [ � Æ'� g�� òó ß 8 � �$ö 
X;
��F�WKF$>�FS�
R�POFS��HqFIT@�	��F3J�C��[R��[LGCEJK� � ¶ 8 ö Ú�Æ � [ � Ú�Æ � g�� Ú�Æ � k �d;zà ROJ�T�� � ¶ 8\Ã � Wd� Ú Ã � [ � Ú Ã � g�� Ú Ã � k �d;zà*>
A#FIFM��LNJ��p�KFIWKXYH �����[CYCEJ�DV�¡��8 ÷ ° Ú ° Ú&Ò ã Ò � Ú � ã � � ÷ [ ;�LGJs¹o�5>.8 � ö�k ;]�ÀCEW ² �OLGPEF�HV² ¶ u � ��� Ü ² §+Ö Ü 8 Ò ã Ò � ; ° §Q× ° 8 � ã � � ; Ú 8 � ��� ;

>(��F�WKF�× ß¶ î ©V8d³ Ú ö Ú ³ Ú ³';zà ã Ã � [ � � � ª*ROJ�Tj�"��F Ã´y � XÌR��[WqLVY)Ö�LNH �EL_PEFIJ@
'�ÁÖ ß¶ 8�w ã � � � �� ; ÜtÕ ß
?+�BHKCOXÌF � ¶ �-¡ a#�"��FIWqFÉLGHBR Ò ¡å ¶ Ò$å 8 �-¡ ;�H���
&�s�"�
R��

=BF'©��]8 Ò ¡å Ú	Ò ¡å Ú �-¡ Ú �-¡ ;�ª ¶ ³ Ú 8 � ��« R';� 8 Ò ¡å Ú �-¡ ; ¶ s ß 8 � ��« 
X;
�*C$��J�T�F�WKH��[ROJ�Tp�	��F Ò T#�4J
ROXYLT
�H�LNJI�"��F�P4LT
�LNJ�LV�z��C�� � ¶ �-¡ ROJ�T Ò ¶ Ò ¡å aEL��8LNH�J�F%
�FIHKHKROW��I�[C�F�Y#��ROJ�T¹o�5>,8 � ö�¯ 
X; �#�@�KC��l8 ÷ ° Ú ° Ú&Ò ã Ò ¡å Ú � ã ��¡ ÷ g ;�K#>�F�C�
#�[ROLNJV° ¶ �L8 Ò.Ú&Ò ¡å Ú � Ú �-¡ ; ° Ú VÒ ¶ � ='F�©��@8 Ò ¡å ; Ü ² ° ª Ú 8 � � Ã ;

Ã�Ã



>BL��"�j�	��F ÃXy � XÅR��KWKLÇY&�@8 Ò ¡å ; ß¶ 8 � î ; çXW � # W 8 Ò ¡å ; Ú # g 8 Ò ¡å ;���a
# W 8 Ò � ; ß¶ ìí = W| } ã W| � M Æ � g�� ³

W|~} 8 Æ � k � ã Æ � [ � ; ã W|2� Æ � g�� § W|~} òó Ú 8 � ��Õ R';
# g 8 Ò � ; ß¶ ìí ã = W|~} ã W|2� M ³

W|2� Æ � [ � ã W|~} òó ß 8 � ��Õ 
X;
� F³HKF�FIM HKCODT�#�KLNCEJ�H�C��]¹o��>L8 � ��� ;9�ÀCOW��	��F�²â
M��WqP0R��"��WKF½LGJ��[FIWqXÌH»C��L
IC4CEWKT�LGJ
R��KFIH�CEJ��"��F � q�����[C���8 ÷ ° Ú ° Ú&Ò ã Ò ¡å Ú � ã �-¡ ÷ [ ;�LNJj�	��F��ÀCOWKX² ¶ e ��� 8 Ò ¡å ; Ü 8 Ò ã Ò ¡å ; ° §$� ��� 8 Ò ¡å ; ° 8 � ã �-¡ ;m§ Ü?Ü?Ü ß 8 � ��� ;

Æ�ROWqLNC���H,�[F�WKXYH�WKFM��WKF�HKFIJ'�KLNJ��3C��"��FIW^�!�
R0T�W[R��KLT
+
�CEX0
�LGJ
R��KLNCEJ�H8C��X�	��F@HKFM��h ° Ú ° Ú	Ò ã Ò ¡å Ú � ã �-¡ j'ROWqF
J�C�� >BWqL����[FIJkF�Y#��DNLT
�L��KD��YLNJ@¹o�5>,8 � ��� ;�K�L��+
�ROJ�
�F�FIROHKLGD��ÌH"��C?>BJ��	�
RG� �	��CEHqF��
R�PEFr:IFIWqCN
IC4FM�*
ILGFIJ'�[H�>�@LNXYF-��T�L��ÖFIWqFIJ'�[LNR��[LGJ��0¹o�5>,8 � �/� ;F�$LGFIDGT�H

V² ¶ Y × ²× ° Ú × ²× ° Ú × ²× Ò Ú × ²× � Z Ü
ìzzzzzí q > 8 Ò ¡å Ú �-¡ ; ° § Ü?Ü?Üq > 8 Ò ¡å Ú �-¡ ; ° § Ü?Ü?Üs ³

ò�{{{{{ó Ú 8 � ��¯ ;

>(��F�WKFs�"��FªP0ROWqLNC���HYT�FIWKL_P0R��[L_PEFIHÌROWqFªF�H��[LGXÅRG�[FIT�R�
M
ICEWqT�LNJ��2�[C1¹o��>�8 � �/� ;�>�E9�ÖCOJ F%�!�
RG�[LNJ#�Q�	��F
WKFM��WKF�HKF�J!�[R��[LGCEJ�HI8 � ��¯ ;|ROJ�T18 � ��� ;�a#>�FÉC�
Z�iROLGJ

©Fq > 8 Ò ¡å Ú �-¡ ;xw ã u � ��� ª Ü e ��� 8 Ò ¡å ; ¶ Ö Ú 8 � ��k R';
©Fq > 8 Ò ¡å Ú �-¡ ;xw ã u � ��� ª Ü � ��� 8 Ò ¡å ; ¶ × ß 8 � ��k 
X;

�*C�C�
#�[ROLNJìe��'� 8 Ò ¡å ;3ROJ�T �����	8 Ò ¡å ;�a.>�FÅJ�C��KFR�"�
R��r�	��FÌXÅR��KWKLÇY5q > 8 Ò ¡å Ú �-¡ ;xw ã u � ���BLNH3J�C��-LNJZ�
PEF�W��KLT
�DGF�K\�#�ÖCEJP��HqLNJ����	��FRC
WKF�T���CEDGXÛ?»DV�[FIWqJ
R��KLGPEFN� ��F�CEWKF�Xsam>�F*�
J�TQ�	��R����3���"8 Ò ¡å ;�LNH�RkDNLNJ�F�ROW
ICOX0
�LNJ�R��[LGCEJÔC��.�	��F3FIL��EFIJnPOF%
M�KCEWKH(�	��R��BH"�
R0J@�"��F3H��iR�
�DNF3FIL��EFIJ�H"�
R�
�F��

� ��� 8 Ò ¡å ; ¶ © è çW � çW 8 Ò � Ú � � ;§ è >g � >g 8 Ò � Ú � � ;_§ è çg � çg 8 Ò � Ú � � ;TØ � [ D � ZÙ� [ D � Z Ú 8 � � S';
>(��F�WKFp�	��Fp
�C$F-�*
ILNF�J'�[H è çW a è >g a�R0J�T è çg ROWqFI�[Cj
�F0�ÀC���J�T��ÀWqCEX ¹o�5>L8 � �/k 
�;�>�� F½T�C�J�C��$>BWqL��[F�	��FIX F�Y#��DNLT
�L��KD��R
ÖFM
�R���HqFr�"��F�R�����WqC�Y�LGXÅRG�[LNCOJÔLNJsb$FM
O> � « 
ªLGH@X0��
&�ËHKLNX*��DGFIWI>

Ã Õ



� ��F�
IC4FM�*
�LNFIJ'��e �'� 8 Ò ¡å ;@LGHBR Ã´y � XÌR��[WqLVY¦�e ��� 8 Ò ¡å ; ¶ A � � � 8 Ò � Ú � � ; Ü 8 J � Ú7Ú � ; ÷ � [ D � ZÙ� [ D � Z Ú 8 � « ³';
>(��F�WKF��	��F H���XYXÅR��KLNCEJe�
ROWKROXÌF-�[F�W î H��[ROJ�T�Hj�ÀCEWR�	��F��ÀCEDGDNC?>BLNJ#�Q
�CEX0
�LGJ
R��[LGCEJ�HÌC���H"����FIWqH"
IWqLT�#�KH
ROJ�T H"�#
�H"
�WKLT�Z�[H%�U8 ã Ú ö ;�a�8d§ Ú « ;-a�ROJ�T®8 ã Ú « ;s>e� ��F�P0ROWqLNC���HN
�C$F-�R
�LNF�J!�KHÅR0WKFj�[C2
�F@�ÀC���J�T��ÀWqCEX¹o�5>,8 � ��k R�;�>� �!��H(�	��F�
%��WqP0R��	��WKF�
ICEJ'�KWKLT
#�#�[LGCEJ��[CN�	��F � q¼�����[C���8 ÷ ° Ú ° Ú&Ò ã Ò ¡å Ú � ã �-¡ ÷ [&;�LNH �EL_PEFIJ@
'�² ¶ e ��� 8 Ò ¡å ; Ü 8 Ò ã Ò ¡å ; ° §$� ��� 8 Ò ¡å ; ° 8 � ã �-¡ ; ß 8 � «�ö ;
bZ��
�H��[LV�	�#�KLNJ��p�"��LNH@F�Y#��WKFIHqHKLGCEJ�LGJ!�KCÐF%�!�
R��KLNCEJQ8 � � Ã ;]�4LNFIDGT�HV° ¶ �L8 Ò\Ú	Ò ¡å Ú � Ú �-¡ ; ° Ú 8 � «'� R';VÒ ¶ � ='F�© ã 8 � ã �-¡ ;�ÛX8 Ò ¡å ;§µ#(8 Ò ¡å ; Ü 8 Ò ã Ò ¡å ;�ª ° ° Ú 8 � «'� 
X;
>BL��"��#98 Ò ¡å ; ß¶ �@8 Ò ¡å ; Ü e����(8 Ò ¡å ;|ROJ�TÁÛ�8 Ò ¡å ; ß¶ �@8 Ò ¡å ; Ü �����&8 Ò ¡å ;s>
� ÂÝÜ9Ä Í"Ò�Æ~Ò<Ê¢Ò<ÆÞ��ÈÉÇ©È�Ò�Ï Ä<Ý�Ê$Ô ÷[údý þ Ò�Ê$Ô ù�ý þ Â
/7Jj�	��F$�OFIJ�F�W[ROD_
IROHKF�a��	��F#F�Y#��WKFIHqHKLGCEJ�HI8 � ��« ;]�ÀCOWF�	��F#DGCZ
IR��[LGCEJÔC��CÀ R0J�TkL��[H�J�F�ROW�
'�kT#�4J
ROXYLT
IH©Ö¹J��H�>I8 � ö S';�ROJ�T 8 � � Ã ;�ª�ROWqF2�O��L��[F��KFIT�LGC���Hj�[C�ROJ
RODV�O:IFO>���C?>�F�POFIW%a3LGJy�"��FP
�ROHqF2>(��FIJ �-¡ LNH

H"�Z�R
�LNF�J!�KD���
IDNCOHKF��[Cf:�FIWqC®©ñROJ�Ty����CEJ J�C��[LNJ#�U�ÀWKCEX ¹o��>$8 � ��« ;R�"�
R��QÀ 
IWqCEHKHqFIHj�	��F COWKLT�OLNJ R��
� ¶ ³�ªda#�	��COHKF3F-YZ��WqFIHKHqLNCEJ�H»XÌR?�l
ÖF3HqLNX*��DNLV�
FIT�
'�kF�Y#��ROJ�HKLGCEJªROWKC���J�T Ò � ¶�s ROJ�T � ¶ ³�>c�LNJ�FIROW��!�
ROJ'�[LV�[LNF�H-R0WKFYC�
#�iR0LNJ�F�TQ�ÀWKCOXâ¹J��H�>+8 � ;-a+8 � � ;�a�ROJ�T·8 � « ;�R�� Ò � ¶ s ROJ�T F-YZ�
ROJ�T�FIT
ROWqC���J�T � ¶ ³#� q > 8 s Ú � ; ä ã9î 8 ï W ãUî ° W ;_§ ð W �ö W ãfî ï W Ú 8 � «�« R';q ç 8 s Ú � ; ¶ q çW 8 s Ú � ; ä ã 8 ö W §4° W ; Ú 8 � «�« 
X;� > W 8 s Ú ³'; ¶ 8 ¶ � Ú s ;zà_a�� > W 8 s Ú ³�; ¶ 8 · � Ú s ;�à,a
ROJ�T � çW 8 s Ú ³'; ¶ 8 ¶ ç� Ú s ;�à,a#>BL��"� ¶ � ß¶ 8 ö Ú ³�;zàma¶ ç� ß¶ ìí ö8 ö W ã1î ï W ;"ù�8 î ð W ;

òó Ú 8 � « Ã R';
· � ß¶ ìí ö

î ð W ù�8 ö W § î ï W ;
òó
ß 8 � « Ã 
X;

Ã �



En��CEJËH"��
�H��[LV�	�#�KLNJ��p�"��FIHqFr�!�
R0J!�KL��KLNFIHBLGJ!�KC*¹J��H�>,8 � «'� ;�a�>�F�C�
#�[ROLNJV° ¶ �]8 Ò\Ú � ; ° Ú VÒ ¶ 8 ã ! � §$# Ü Ò ; ÷ ° ÷ [ 8 � «'Õ ;
>BL��"�3! ß¶ � ='F�©DÛX8 s ;�ª ¶ � ='F�©��@8 s ; Ü �3���"8 s ;zªBa¹# ß¶ � ='F�©�#98 s ;�ª ¶ � =BF'©��@8 s ; Ü e����(8 s ;�ªda
ROJ�T�]8 Ò\Ú � ; ß¶ �]8 Ò\Ú s Ú � Ú ³';

¶ q > 8 s Ú � ;_§ · �� Ü1Õ 8 s Ú ³�; Ü Ò\Ú 8 � «�� R';
Õ 8 s Ú ³'; ß¶ ö� î

ìzzzzzzí
= W|~} ã W|9� M ³

³ W|~}ã = W|~} ã W|9� M ³
³ ã W|~}

ò�{{{{{{ó ß 8 � «�� 
X;
� ��F�XÅRG�[WKLÇY&�@8 s ; ß¶ 8 � î ;&çXW � # W 8 s ; Ú # g 8 s ;���LNH(�ELGPOFIJ�
'�

# W 8 s ; ß¶ ìí ³ ³³ W|~} òó Ú 8 � «'¯ R';
# g 8 s ; ß¶ ìí ã = W| } ã W| � M ³

³ ã W|~} òó ß 8 � «'¯ 
X;
b$LGJ�
IF�DNCO
�RODÖROJ
RODV�4HKLNHL��FIW��ÀCOWKXYH|ROJ�F�Y#��ROJ�HKLGCEJkROWqC���J�T Ò � ROJ�T � ¶ ³#aZ�"��F�D�R0H��F�z>�C½FIDGFIXYFIJ'�[H�C���	��F�P0ROWKLGC���H�FIL��EFIJnPEFM
M�KCEWKH|P0ROJ�LGH"�Da4XYF�ROJ�LGJ����	�
R��]�	��F � q�P0ROWKLNR�
�DNF ° ¶ � �� Ü ¯ ¶R· �� Ü Ù WßÅ á   LNH

RN
ICEX0
�LNJ
R��KLNCEJ�C��\�	��FIt � 
ICOXR��CEJ�F�J!�KHBCEJ�D���ROJ�T�LGHBT�F%
�C�����DGFITs�ÀWqCEX �"��F0bZ´ T#�4J
R0XÌL�
IH%aX>(��L�
&�
ICOJ!�KWKL�
��#�[FÐCEJ�D��`�KCj�	��F½H)�iR�
�DGFÐFILT�OFIJ�H��
R�
IF0>*��FIJ#
IF*¹o�4H�>]8 � ��� ;n�ÀCOW��	��FÐJ�CEJ�DNLNJ�F�ROW�
M��WqP0R��"��WKFÐLGJ�	��F�DGCZ
IRODlR�����WKC�Y$LNXÌR��KLNCEJ��KW[ROJ�H)�ÀCEWKX �[C
Ô W ý g ¶ e �'�W ý g 8 s ; Ü Ò ° §*� ���W ý g 8 s ; ° � Ú 8 � «�k ;

ROJ�TQ�	��FÔFM�!�
R��[LGCEJ�Hr�ÀCEWS�"��Fl
�C$F-�R
�LNF�J!�KH�8 � �/k ;ÉROWqFl�EL_PEF�JU
'�¿e����(8 s ; ß¶à� e����W 8 s ; Ú e����g 8 s ;�� à
ROJ�T������	8 s ; ß¶X� �����W 8 s ; Ú �����g 8 s ;�� à a�>BL��	�

©Fq > 8 s Ú ³';&w ã Û � ���W ª Ü e ���W 8 s ; ¶ Ö W Ú 8 � « SER';
©Fq > 8 s Ú ³';&w ã Û � ���g ª Ü e ���g 8 s ; ¶ Ö g Ú 8 � « S�
X;
©Fq > 8 s Ú ³';&w ã Û � ���W ª Ü � ���W 8 s ; ¶ × W Ú 8 � « S�
�;
©Fq > 8 s Ú ³';&w ã Û � ���g ª Ü � ���g 8 s ; ¶×s Ú 8 � « SOTX;

Ã ¯



× W ß¶ î 8 ã Ã � [ � Ú ö ;zà,a
Ö W ß¶ ö� î æ W

ìí ³ ã Ã � [ �³ ö

òó Ú 8 � Ã ³ER';
Ö g ß¶ ã ö� î æ W æ [

ìí æ [ ã æ W ³³ æ [
òó
ß 8 � Ã ³�
X;

� ��F3HKCODT�#�KLNCEJ�C��,�	��F�H)�4H��[F�X 8 � « S';�LGHe �'�W 8 s ; ¶ ¶ ç� Ü 8 è Ú J ; Ú 8 � Ã ö R';e �'�g 8 s ; ¶ ©�q > 8 s Ú ³';&w ã Û � ���g ª çXW Ü Ö g Ú 8 � Ã ö 
X;� ���W 8 s ; ¶ ãnî Ã � [ �q > 8 s Ú ³'; ã q ç 8 s Ú ³�; ¶ ç� Ú 8 � Ã ö 
�;� ���g 8 s ; ¶×s Ú 8 � Ã ö TX;
>(��F�WKF è ¶ ³ÐROJ�T J ¶ ã öæ W

Ã � [ �q > 8 s Ú � � ; ã q ç 8 s Ú � � ; ß 8 � Ã � ;
� ��F3PEFM
M�[COW%! LGH@F�ROHqLND��l
�ROD�
%��DNR��[F�T��[C*�ELGPOF�! ¶á� ³ Ú ã � ï W ùGæ W 8 ö [^§ ï [ W ;�� à >/���LGH�FIROH��@�[CÅHKFIFS�	�
R���RODND�F�DNFIXYFIJ'�KH�C��2# ROWqFI��CEHKLV�[L_PEFO>�b$CEXYF-J�CEJ'�[WKL_P4L�ROD*ROD��EF%
�WKRÌH���C?>BH��	�
R��
RODGD�C��BLV�[HÉFILT�OFIJnP0RODT��F�H½ROWqFÔJ�F%�ER��[L_PEFÔLV� �	��F���WKC4T���
M�³C�� ÷ T�FM��8�q > 8 s Ú ³�;&w ã Û � ���g ; ÷ [ ROJ�TU�	��F28 � Ú � ;
FIDGFIXYFIJ'�BC���='F'©�# W 8 s ; Ü�6 ���W 8 s ;zª�LNH ��CEHKLV�[L_PEF�aZ>(��LT
&�ËLNHBRODV>|R��4HBH[R��KLNH)�
FITl>
Éd f (Í|ùYý½÷�? ý&ªmË þpÎ
ú'÷  (Î\Í�!&ÊÖÿ�ÉSÎ\Í7ÉÉùlÉIÎ$�lÊ
÷%Ê
� FËWqF%
�CEWKT���FIWqFªHqCEXYFËT�FM�iR0LNDNH½C��n�"��FkX0��D��KLT��DGF-��H"
�R0DNFÔR0J
ROD��4HqLNHÐC��n
ÖC��"�e
�CEDNDGLNHqLNCEJ
R0D�ROJ�Te
�CEDV�

DNLGHKLGCEJ�DNF�HKH³H)�4H��[F�XÌH�>e� ��F@��WKCO
IFIT#��WKF@
�ROJ4
�FkHKFIF�JSROHYR��EF�J�FIWKRODNL�:�R��KLNCEJ C��n�"��F � q 
�R0DT
%��D�R��KLNCEJ�[CcLNJ#
IDT��T�F��	��FËFIHqHKF�J!�KL�RODGD�� LNJ#�
J�L��[F�J!��XI
ÖF�WÌC���DNCOJ�����>�R�PEF�DNFIJ#���	� XÌC4T�F�HN�"�
R��YXÌR?�1
ÖFËF-YZ
�L��[F�T
LNJ R�H"�
RG�[L�R0DND��¾F-YO�[F�J�T�FIT H��4H)�[FIXË>��y��F�J H���
&��XÌC4T�F�H³ROWqFÔLT�EJ�CEWKF�Ty8ÃLz> F0>�a\>(��FIJU>�F�ROM FIJnPEF�DNC���F
LNJ#��CEXYC��EFIJ�FIL��z�YLGH|J�F%�ODNF%
-�[F�T�;-a#�"��F#XYFM�	��C$T�WqFIT���
�FIH �[CÐR0JkROD��KFIWKJ�R��[F#R0DT�ECEWqL��"��X �ÀCEW+
�CEJ�H��KW"��
-�[LGJ���	��F³T#�4J
ROXYLT
�H�CEJ��"��F � qc>�/7J`�	��R���
IROHKF�a��	��F-T�LNH)�[LNJ#
M�[LGCEJ@
ÖF-�z>�F�FIJ��	��FI��WKC H FM
M�KLNCEJ¾XYFM�"��C4T�T�F��
H"
�WKL�
ÖF�TYLGJ½?�����FIJ�T�LVYp´ ROJ�Tp�	��F@XI��D��KLT��DGF-���KLNXYF-��H"
�R0DNF�ROJ
R0D��4HKLGH^��WKF�HKF�J!�KFITR��FIWqF@LNH\�"�
R��^�"��F+�ÀCEWKXYFIW>�CEWKM�H½T�LGWKF%
-�[DV�P>BLV�	�1�"��F4¢)��J
RODT¤�ROX*��DNLV�	��T�F ° COJU�	��FR
IFIJ'�KFIW½FIL��EFIJ�H"�
R�
�F�ao>(��F�WKF�R0H0�	��FÌD�R����[FIW
ICOJ�H��KW"��
-�[H ° CEWqT�FIW0
'� CEWKT�FIW³LGJ1�	��F�HqDNC?>��[LGXÌFÐP0ROWKLNR��[LGCEJ�H%a8T�FM�KFIWqXÌLGJ�LNJ��ªT�L��ÖFIWqFIJ'�½T#�4J
R0XÌL�
�ROD
F%�!�
RG�[LNCOJ�HÐR��ÐF�R�
&��CEWqT�FIWp�"�
R��ÐROWqFkF�PEF�J'�	�
RODGD�� ROT�T�F�T��KC��EFM�"��FIW0�KC C�
#�iR0LNJU�	��F���J
ROD|WqFIH"��D���> ?

Ã k



��HqFM����D'LNJ'�[WqC$T#��
M�KLNCEJ4�[C2�	��FªFIJnPEF�DNC���Fs�ÀCOWKXÌRODNLGHKXâ�ÀCEWÌH��
R��KL�RODGD�� F-YO�[F�J�T�FIT H)�4H��[F�XÌHÅLNHN�ELGPOFIJe
!�q�ROJ�J�F�P4LNDGDNF0> [ �
¿ ø ÿi�¢,.,41.�x1.�$3c*-,l� m2� �x��:
� F��ÖF�W��ÀCEWqX �	��F��KLNXYF ROJ�T H"��R�
IFcF-YZ�
ROJ�HKLNCOJ 8 Ã�Ã ;ÅC���P0ROWKLGC���H�T�F�WKL_PORG�[LGPOFIH�LGJy�"��F CEWKL��ELNJ�ROD

F%�!�
RG�[LNCOJ�8 ö ;0>BLV�	���	��FËHKXÌRODNDGJ�FIHqHN�
ROW[R0XÌF-�[FIWp�ÀCEWN�[LGXÌFkR0J�T H��
R�
IFªF-YZ�
ROJ�HKLNCOJ � 
&��CEHqFIJ·�[CP
�F� ß¶ 8 � ã �"  ;	WO½ [ KO�"��LNH�LNH�RÉXYF�R0H"��WqF»C��D�"��F»T�LNH��[ROJ�
�F08ÀLNJR�KFIWqXÌH�C��D�"��Fn�KFIX*�ÖF�W[R��"��WKF9�EW[R0T�LNF�J!�&;o�ÀWqCEX�	��FYDGLNJ�FIROW��"��WKF�H"��CEDGTl>p� FÐHqFIFIM HqCEDT�#�KLNCEJ�H�C���8 ö ;»C��L�	��Fp�ÀCEWqX Ù ¶æ� Ù � Wd� § � [ Ù � [ � § Ü?Ü?Ü >*��C��KF�	��R�� �	��F�ROHqH"��X*�#�KLNCEJkC���R*
�CEDNDGLNHqLNCEJ
R0D�H)�4H��[F�X LNX*��DNLGFIH]�"�
R��(° [ ¶ �l8 ö ;s>â ��ã �°ä,E9�ÖCEJ�
�CEDNDGF%
M�KLNJ��0�"��F���8 � ;L�KFIWqXÌHMa�>�F��
R�PEF
8 ×'Ø\[ w ã ÑÛ � ��� ; Ü Ù � Wd� ¶�s ß 8dt ö ;

��F�WKF ÑÛ � L � LGH+�	��F�¤¦�"�Z�7COWKT�F�W(�KFIWqX LNJj�	��F � F-YZ�
ROJ�HqLNCEJËC��,�	��F3DGLNJ�FIROW ÑÛ C��ÖF�W[R��KCEWI>/�� Ù � Wd��LNH@F-YZ�
R0J�T�FITªLNJ��"��F�
ICEX*��DNF-�[F#HqFM�'C��8WKLT���!�BF�LT�EF�JnPEF%
-�[CEWqH ¶ � ¶³¶ > 8 � ¶ �"  ;�a��	��F�
�CEXR��C��
J�F�J!�KHÉLGJ��	��FÐH��[R�
�DGFYH���
�H��
R�
IF�8ÃLGJ�
ID���T�LNJ#��
ÖC��	�1ADCFE H3R0J�TUbZ´�E H	;$>BLGDND8W[R���LGT�D���T
ROX*���[C�:IF�WKCËCEJ�	��F�¾ � �[LGXÌF»H"
�R0DNF�a
DGF�R�P4LNJ��ÐCEJ�F�>BL��	���	��F�XÌROW��ELNJ
R0DND��ÐH)�iR�
�DNF#T�WqL��<� >�RQPOF

Ù � Wd� ¶±° � Wd� ¶ � §e
0>¥
0> Ú 8dt � ;
>(��F�WKF ¶ � ß¶ ¶ � ��� 	 � õ HKLGJm8Bé��<�¦;"��ç7�Ju cXØ Ú ROJ�T ° � Wd� ¶ ° � Wd�"8<á Ú Y@;ÅLNHR�"��F XYC$T���D�R��KLNCEJ®8ÃF�J�POFIDGC��ÖF�;����J�
-�[LGCEJªC��\�	��FÉT�WqL��<�)��>�RQPOFS
IROWKWqLNF�WI>+�'C��[F��	��R��(�	��F3P0ROWKLGC���H Ù XÌC4T�FIH9��HqFIT`��FIWKFÉT�L��ÖFIW �ÀWqCEX �	��F
CEJ�F�H���HKF�T LGJP��WKF�P4LGC���H#HKFM
M�KLNCEJ�H�
'���"��F½F-YZ��DGLT
ILV�#WKF-�[F�J!�KLNCEJ C��]�
ROWqXÌCOJ�LT
³T�F%��FIJ�T�F�J�
IF�HI>RC
CEW��	��Ft � �ÀWKFM�!��FIJ�
-� ï � ¶ î q > 8 s Ú �"  ;|R0J�T@�"��F3FIL��EFIJnPEFM
M�KCEWKH · � R0J�T ¶ � a
WKF-�ÀFIW �[CÐ?��#�ÖF�J�T�LVY � � >â ��ã¹å �°ä|?+�'HqF%
ICOJ�T�CEWqT�FIWMa�>�Fr�
R�PEF

8 ×'Ø\[ w ã ÑÛ � ��� ; Ü Ù � [ � ¶ ã × à } Ù � Wd� § ÑÛ � Wd� Ü Ù � Wd�
§ ÝÞ � ��� 8 Ù � Wd� Ú Ù � Wd� ; ß 8dt « ;

/7JÅCOWKT�F�WJ�"�
R��L�	��LGH�F%�!�
R��KLNCEJ*
ÖF'HKCODGP0R�
�DGF�a��	��F�WqLT���'�����
ROJ�TÐHqLNT�F'X0��H)�F
�FBCEW��"��C��ECEJ�ROD,8ÃLGJ*�"��F�HqFIJ�HqF
C��_�"��F���H��
RODD
�CEXR��DNF-Y!�hPOR0DT��F�TÅH"
IROD�R0WF��WqC$T��#
M��;J�[CÐROJ'�ÌDNFM�<��J!��DND�FIL��EFIJnPEFM
M�KCEWKHBC��_�"��F�DNC?>�FIH)���7COWKT�F�W
C���FIWKR��[CEW ×�Ø\[ w ã ÑÛ � ��� >s� ��COHKFl��RQPOFl�	��FR�ÀCEWqX9C�� ¶ � F�YZ
IF%�Z�0�	�
RG� ¶ � LGHÉWqF%��DNR�
IF�T1
'� · � >�En��CEJ
R�����D��4LNJ��0�"��F Ñ º � C���FIWKR��[CEW Ñ º � ¶ DNLNXà = ?�æ à� ñ ¾á æ*çtè� ñ �ú®� æQç �� ñ ¸ú õ ¶ � · �� 8dt Ã ;

Ã S



8ÃLz> F0>�aZ��WKC H F%
M�KLNJ��½COJ!�KCp�	��F$
�FIJ'�[F�W@FILT�OFIJ�H��
R�
IF�;F�[CN¹o�5>m8dt « ;�aZ>�F#C�
#�[ROLNJkR0
�CEJ�H��KW[ROLGJ'�@CEJj�	��F ° � Wd�
ROX*��DNLV�	��T�F�LNJnPECODGP4LNJ��0�"��F$á W �[LGXÌF»H"
�R0DNF��

× à } ° � Wd� ¶�· �� Ü!Û � Wd�W Ü ¶ � ° � Wd� ¶ ã e � Wd�� Ü ×_^Èé ° � Wd� ß 8dt Õ ;
/��9
�ROJ�
�F3H"��C?>BJs�"�
R��êe � Wd�� LGH H ��H��(�	��FSt � �OWKC�����POFIDNCO
ILV�z�¬�Ie � Wd�� ¶ × ï � ù × T2>�»R�P4LNJ#�YHKR��[LGH��
F�T@�"��F3HKCED_P0R�
�LNDGL��z�YF%�!�
RG�[LNCOJ18�t Õ ;-aZ>�F3XÌR?�l>BWKL��KF�¹o��>.8�t « ;�LNJj�"��F$�ÀCEWKX

8 ×'Ø\[ w ã ÑÛ � ��� ; Ü Ù � [ � ¶ Ñ¼ � Ü ÑÛ � Wd� Ü Ù � Wd�§ ÝÞ � ��� 8 Ù � Wd� Ú Ù � Wd� ; ß 8dt � ;
Ä�J�F�
IROJl
�CEJ�H)�[W"�#
M�+�"��F»XYCEH��]�EF�J�FIWKROD5HKCED��#�[LGCEJÌC��m¹o��>D8dt � ;2ROH�RÉH���X:C��_��CEXYC��EF�J�FIC���H$8 ° � [ � ¶ � ;
ROJ�TËLNJ#��CEXYC��EFIJ�FIC���Hr8 Ô � [ � ; ��ROW��KH%�

Ù � [ � ¶t° � [ � ¶ � § Ô � [ � §4
O>h
O> Ú 8dt ¯ ;
>(��F�WKF Ñ º � Ü Ô � [ � ¶ ³ËROJ�T Ô � [ � ¶ Ô � [ �W § Ô � [ �[ >�© ?»Hr��H"�
R0DBam�	��FYH"��
�H"
IWqLT�#�KH-T�F�J�C��KFR>�RQPOF-��JO��X0
ÖF�W
T�FM�ÖF�J�T�FIJ#
IF�KD�"��Fj8 � Ú ³';+:�CEJ
ROD,�
ROWqXÌCEJ�LT
�ROWKLGHKF�H9�ÀWqCEXÀ�	��FÉJ�CEJ�DGLNJ�FIROWKLV�z�E>Öª���F�WKFS�"��F-XYFM�"��C4T�CEDNC�����
ROHËDNF�Tw��HªR��nROLNJ��KC��"��FQ
�CEJ'�[WKRQP0ROWqL�ROJ'�@
ICOJ�H��KW"��
-�[LNCOJ%C��S�	��F � qQa >BL��"� Ô � [ �³T�FIH"
�WKL�
�LNJ��4�	��F
HKFM
ICEJ�TZ�7CEWqT�FIW9
%��WqP0R��	��WKF�KX
-��>�¹o��>,8�´ � ;s>� ��F���CEXYC��EF�J�FIC���H'ROXR��DNL��"��T�F ° � [ ��LGH ��J�T�F-�[F�WKXYLNJ�F�T�R�� �"��LNH@COWKT�F�WI>� ��F³LGJ���CEXYC��EF�J�FIC���H�HKCODT�#�KLNCEJ Ô � [ �[ ¶ � [ ° � Wd� ° � Wd� HKLGJm8 � é��&�¦;�T�FIH�
IWqLT
�FIH��	��F½J�CEJ�DGLNJ�FIROWKDV���EFIJZ�
FIWKR��[F�Ts:�CEJ
ROD�XYC4T�FIH+>BLV�	� � [ ¶ ã = Û � ���[ M çXW Ü Þ � ���[ 8 Ù � Wd� Ú Ù � Wd� ; ß 8dt k ;
��F�WKF$>�FÉLGJ!�KWKC4T���
�FIT��	��F3J�C��[R��[LGCEJ

Þ � L �ë 8d! Ú Û'; ¶ 8 ö ã W[ �xì ý í ; æ à� ñ ¾á æ çtè� ñ �úl� æ ç �� ñ ¸ú õy ] ÝÞ � L � 8d! Ú Û';�� � þ­î7	 � õ HKLNJ_8O� ë é����¦;�� ç7�Ju î Ø b 8dt�S';
�ÀCEWm�	��F�J�CEJ�DGLNJ�FIROWm�[FIWqX�8ÀH&;�R�PEFIWKR��EF�T½C(POFIW\�"��FF��ROWKXYCEJ�L�
�T�FM�ÖF�J�T�F�J�
IF@C���XÌC4T�FZï ¶ 8O� ë Ú 
 ë ;_>BL��"�
�ÀWKFM�!��FIJ�
-� ï ë >2�'C��[FR�	�
R��-HKLGJ�
IF�° [ ¶ ��8 ö ;-a Û � ���[ ¶ ã ° [

ìí ö ³³ ö
òó
LGH³R�J�CEJ'�[WKL_P4L�RODda�LNJnPOFIW��KLT
�DGF�a

CEWqT�FIW��z��J�LV�z�ÔXÌR��[WqLVYÖ>^� �!��H	� [ XÅR��j
�F#F�R0HKLNDV��
IRODT
M��D�R��KFITj�[CN�EL_PEFr¹o�5>,8 � ö�� R�;�>� ��F3C��"��FIWBLNJ#��CEXYC��EFIJ�FIC���H+�KFIWqX 
�ROJ@
�F�>BWKL����[F�JªLGJ��"��F$�ÀCEWKX
Ô � [ �W ¶ < � Wd� ° � Wd� ¶ ç� ß 8�t ö ³';

Õ ³



� L��"� ¶ ç� ß¶�¶ ç� ��� 	 � õ HqLNJm8dé����¦;���ç7�Ju c�Ø R0J�T ¶ ç� ¶t¶ ç 8 � ¶ �"  ;-aG< � Wd�\
�ROJ@
�Fr
IRODT
M��D�RG�[FITj�KC*�OLGPEF< � Wd� ¶ · � ç 8 � ¶ �"  ; Ü'Û � Wd�W Ü ¶ �q > 8 s Ú �"  ; ã q ç 8 s Ú �"  ; ß 8�t öEö ;
´�C��"� Ô � [ �W ROJ�T Ô � [ �[ >BLNDGD�
�Fr��HKFITªLNJ��"��F$�	��LGWKTZ��CEWKT�F�W 
ICEJ�H��[WKROLNJ'�I>â ��ãzð �°ä,E9�ÖCOJs
�CEDNDGF%
M�KLNJ��S�	��F���8 � g&;]�[FIWqXÌHMa�>�Fr�
R�PEF

8 ×�Ø\[ w ã ÑÛ � ��� ; Ü Ù � g�� ¶ ã × à } Ù � [ � ã × à � Ù � Wd�§ ÑÛ � Wd� Ü Ù � [ � § ÑÛ � [ � Ü Ù � Wd�
§ ÝÞ � ��� 8 Ù � Wd� Ú Ù � [ � ;_§ ÝÞ � Wd� 8 Ù � Wd� Ú Ù � Wd� ; ß 8�t ö�� ;En��CEJ�R��#��D��4LNJ#�`�	��F Ñ º � C���FIW[RG�[CEWI�KC2¹o��> 8dt ö�� ;�a^>�Fj�OFM�ÐR�
ICOJ�H��KW[ROLGJ!�³CEJU�	��F ° � Wd��ROXR��DNL��"��T�F

LNJnPOCEDGP4LNJ#�0�	��F$á [ �KLNXYF#H"
�R0DNF��
× à � ° � Wd� § 8 × à } §+e � Ü ×_^ é ; ° � [ �

¶ · �� Ü!Û � Wd�W Ü ¶ ç� Ñ ñ � Wd� ° � Wd� § · �� Ü�Û � [ �W Ü ¶ � ° � Wd�§ · �� Ü Þ � ���W 8 Ù � Wd� Ú	Ô � [ �[ ; ß 8�t ö?« ;
� ��F�WKF³LGH»H"�Z�R
�LNF�J!���ÀWKFIF�T�CEX �[C�
�CEJ�H)�[W[R0LNJ ° � [ � �[C���WqC��
R��ER��[Fr>BL��	�s�	��F0�OWKC����ªPEFIDGCZ
�L��z�¬K¦�"�!��H° � [ � H ��H)����WKCQP4LNT�FIHkR1�[WqLGP4L�R0D9
�CEWKWqF%
-�[LNCOJ·�[CU�	��F�

ROHKL�
 ROX*��DNLV�	��T�FO>�E9�ÖCEJ LGJ!�KWKC4T���
�LNJ�� R J�FM>

P0ROWKLNR�
�DGF½R�
%
�CEWKT�LNJ����[C �° ¶���° � Wd��§ � [ ° � [ �@ROJ�T ROT�T�LGJ��j�	��F*
ICOJ�H��KW[ROLGJ!�KHR8dt Õ ;�ROJ�T�8dt ö�« ;-aD>�F
C�
#�[ROLNJkRN
ICOJ�H��KW[ROLGJ!�BCOJ@�"��F3FIJnPEF�DNC���F �° �

×Wbdc �° ¶ · �� Ü'Û � Wd�W Ü ¶ ç� Ñ ñ � Wd� �° § · �� Ü!Û � [ �W Ü ¶ � �°§ · �� Ü Þ � ���W 8 Ù W Ú Ù [ ; Ú 8�t ö Ã ;
>BL��"� Ù W ß¶ �°�¶ � § � [ Ô � [ �W a Ù [ ß¶ � [ Ô � [ �[ a|ROJ�T ×�b�c ß¶ × à §áe � Ü ×;^ >���FIWqFs�"��FªJ�C��iR��KLNCEJ4�
R0H
�FIFIJ�
&�
ROJ#�EFIT�

R�
iM1�KC��	��Fjá ROJ�T½Y P0ROWKLNR�
�DNF�H½R�
M
ICEWqT�LNJ����KCP¹J�5>98 Ã�Ã ;�>1� ��F��EWKC��#��POFIDGCZ
�L��z�e � ß¶ e � Wd�� § � e � [ �� LNJ�
�DT��T�F�HBRYHqF%
�CEJ�TZ��CEWKT�F�W(
ICEWqWKF%
-�[LGCEJDK
HKF�Fr¹J�5>.8dt ö<� ;�>
?n�<�KFIW 
�CEXR�#�#�[LGJ��p�	��F#P0ROWKLGC���H+
�C$F-�*
ILNF�J'�[H'LNJj�	��F�R�
�CQPEF�
ICOJ�H��KW[ROLGJ!�%a�>�F��
R�POFS�����[C���8 � g	;

×�bdc �° ¶ fq g [ h> �° § Ñi � [ �^ �° ã ¹ � ÷ �° ÷ [ �° ß 8�t ö�Õ ;
��F�WKF$>�FS��HqFIT · �� Ü!Û � Wd�W Ü ¶ ç� Ñ ñ � Wd� § · �� Ü!Û � [ �W Ü ¶ �

¶ fq�g [ h> §òe � [ �� Ü ×_^ § Ñi � [ �^ ß 8�t ö�� ;
Õ$ö



fq�g [ h> LGHÅROJ R�����WqC�Y�LGXÅRG�[LNCOJ4�KC fq�g ? h> ¶ q > 8 s Ú � ; ã q > 8 s Ú �"  ;�> =BFM�ÀF�W*�KC ?n����FIJ�T�LÇY � ö �ÀCEWN�	�
R���!�
ROJ'�[LV�z� ROJ�T��	��F½XYC$T�F-�z
�C�����DGLNJ��R
IC4FM�*
ILGFIJ'�­¹ � >r� ��F½DGLNJ�FIROW»T�LGH"��FIWqHKLGPOF½J�CEJ!��J�LV�ÀCEWKX C���FIWKR��[CEWÑi � [ �^ LNH�C��5HKF%
�CEJ�TÐCEWqT�FIW8LNJI�"��F�DGCEJ�����H"
�R0DNFL�EW[ROT�LNFIJ'��C��ÖF�W[R��KCEW ×_^ K�>�F@T�C�J�C��\>BWKLV�[F�L��[H.
ICEX*��DGLT
�RG�[FIT
F-YZ��DGLT
�L����ÀCOWKX���FIWqFO>r/��#T�FIH�
IWqLT
�FIH��	��F0�ÀCEWKX C��o�	��F½J�CEJ�J�FM�#�[WKROD�H���W��ÃR�
�Fp
IDGCEHKFI�KCl�	��Fp
�L�����W�
�R��KLNCEJ��CELNJ'�'C��^�"��Fr��WKH��»DNLGJ�F�ROWqD��R��J�H)�iR�
�DGF-XYC$T�F�a��	�!��H�LNJ�
�CEW"��CEWKR��[LGJ��YRR
ICOJ!�KLNJ!��C���Hn��J�H��iR�
�DNFS

ROJ�TªC��
XYC$T�F�H@LNJ'�[Cp�"��F$�ÀCEWKXÌR��[LGCEJÔC��.��J�H)�iR�
�DNF3FIJnPEF�DNC���F�XÌC4T���DNR��[LGCEJ�HI>
Ä ø ÿi�¢,.,41.�x1.�$3',.�/�x�­� m2� �&��: ö�ù¯ó ù1ô9û
��C?>£>�F3R�����D��*�	��F#F-YZ�
ROJ�HqLNCEJQ8 Ã�Ã ;�C���P0ROWqLNC���H�T�FIWqLGP0R��[L_PEF�HF�[C0�"��F#CEWKL��ELNJ�ROD5F%�!�
R��KLNCEJQ8 ö ;L>BL��"�

J�CNADCcT
ROX*��LNJ#�j8�° [ ¶ ³';�>^� F»HqFIF�MÅHKCODT�#�KLNCEJ�H�C��]8 ö ;�C��D�	��F9�ÀCEWKX Ù ¶�� Ù � Wd�'§ � [ Ù � [ ��§ Ü?Ü?Ü >\� ��F
HKXÌRODGDNJ�F�HKHF��ROW[ROXYFM�KFIW � LNH�J�C?>®
&��CEHKF�J��KCp
ÖF ��¶ � ã � � aO>BL��"� � � �ÀC���J�T��ÀWqCEX ='F�©�q > 8 Ò � Ú � � ;�ª ¶ ³8 Ò � LNH»HKCEXYFp�ELGPOFIJ2��CELNJ'�#CEJ Ò ��D�R0J�F?;s>I� ��LGH#LNH3Rj
ICEJ�T�L��KLNCEJ`�ÀCOW��	��F½H)�$H)�[F�Xë�[C�
ÖFp
�DNCEHqF0�[Cj�	��F
XÌROW"�ELGJ
ROD¬
%��W"PEF�8Bb$FM
O>X/"/O´ ;s>â ��ã �°ä,E9�ÖCEJ�
�CEDNDGF%
M�KLNJ��0�"��F���8 � ;L�KFIWqXÌHMa�>�F��
R�PEF

8 ×�Ø\[ w ã u � ��� ; Ü
¯
� Wd� ¶×s Ú 8�t ö�¯ R';

8 ×�Ø\[ w ã Û � ���[ ; Ü Ù � Wd�[ ¶ ×�Ø\[&Ù � Wd�[ ¶�s ß 8�t ö�¯ 
�;
� ��F@�!�
ROJ'�[LV�z�

¯
� Wd� T�FIH�
IWqLT
�FIHN�	��FËXÅR0W"�ELGJ
RODNDV�cH��iR�
�DNF@t �xa^>(��LNDGF��"��FËDNLNJ�F�ROWqD��Q��J�T
ROX*��FIT�ADCÙ � Wd�[ LNH�LGJ�L��KL�RODGD���LNJ'�[WqC$T#��
IF�T�LNJ'�[C��	��F H��4H��KFIXË>ë� ��F HqCEDT�#�KLNCEJ C��*¹o�5>p8�t ö�¯ R';�T�FIH�
IWqLT
�FIH`�z>�C�z�O�ÖF�H�C��st(�xE H%� Ù � Wd�W a�>BLV�	� �
R0WKXYCEJ�LT
�T�F%��FIJ�T�FIJ�
�Ft� � 	 � õ HKLGJ_8dé����¦;�� ç7�Ju c�Ø KcROJ�T Ù � Wd�g ý u~õ a�>BL��"���� 	 � õ HKLGJm8 « é��<�¦;"��ç7�Ju;õ Ø >��'FIWqFl�	��Flt(� �ÀWqF%�!��F�J�
ILGFIH½C�
�FM� ã9î ï � ¶ q > 8 Ò � Ú � � ;S� q > W 8 Ò � Ú � � ;ÉR0J�Tã9î ï,ö � q >g 8 Ò � Ú � � ;�>o� ��F�WKF-�ÀCEWKF¯

� Wd� ¶ 8 Ù � Wd�W Ú Ù � Wd�g ý u;õ ; à ¶�° � Wd� � � §�
O>h
O> Ú 8�t ö�k ;
>(��F�WKFï� � LNHJ�	��FX� � POF%
M�KCEWF>BLV�	�ÅF�DNF�XÌF�J!�KH�X0��D��[L���DNLGFITp
'�*�	��Fn
ICEWqWKFIH��ÖCOJ�T�LNJ#�0�
ROWqXÌCEJ�LT
BT�F%��FIJO�
T�F�J�
IF�HI>J� ��F'HKCED��#�[LGCEJ½C���¹J�5>¦8dt ö?¯ 
�;�LNHo�OLGPEF�JR
'� Ù � Wd�[ ¶ Ò � Wd�0HKLNJ_8 � é����¦;s>o� �!��HL�"��F���8 � ;�HqCEDT�#�KLNCEJ
C��,�	��F3CEWqLT�ELGJ
ROD�H��4H��KFIX 8 Õ ;�LNH Ù � Wd� ¶ Ù � Wd�W § Ù � Wd�[ § Ù � Wd�g ý u õ ß 8�t ö S';
� ��FU�!�
R0J!�KL��KLNFIH ° � Wd�"8<á Ú Ys;ËROJ�T Ò � Wd�"8�á Ú Y@;ªROWqF ROX*��DNLV�	��T�FcXYC4T���D�RG�[LNCOJ�H�CEJ®�"��F D�R0W"�EF2�[LGXÌF
ROJ�T H"�
R�
�FÔH"
IRODNF�HI>�C
CEW��	��F�t � �ÀWKF%�!��F�J�
ILGFIHÐROJ�T1�	��FÌFIL��EFIJnPEFM
M�KCEWKH+� � R0J�Tt� � a�WKFM�ÀF�WS�KC¾?��Z���FIJ�T�LÇY�/"/O´»>

Õ��



� ��F�C��	��FIWm�ÖCOHKHKL�
�DNFJt �·�7DGLNM0F2XÌC4T�FIH�LGJ��"��F�H��4H��KFIXÏROWqF�R0DNHKCBHqCEDT�#�KLNCEJ�H�C��X¹o�5>Z8dt ö�¯ R�;-KG��C?>�F�PEFIWMa
�FILNJ#�³DNLGJ�F�ROWqD��ÐH)�iR�
�DGF�aO�	��F-�l>BLNDGDÖF�PEF�J!�"�
RODGD��R
ÖF�T�WKLGPOFIJj�[CI:IFIWqCÐCEJ��	��Fn¾ � �KLNXYF�H�
�RODGF�F�POFIJËL��D�"��FM�
ROWqFÌLGJ�L��KL�RODGD��ËF-YZ
ILV�[F�Tl>�/��-LGHÉLGXR��CEW��[ROJ'�$�[CªJ�C��[FN�	��R��S�"��FYC��	��F�WI��CEHKHqLT
�DGFRADC,�7DGLNMOF½XYC4T�FIHl©ñC��	��F�W�	��ROJU8 � é�� Ú ³';zª�LNJj�	��FÉH)�$H)�[F�X RODGHKCN�EL_PEF3J�CEJ'�[WqLGP4L�R0D�HKCED��#�[LGCEJ�H+�[C`8dt ö?¯ 
�;�>J� FS
�CEJ�H��KW[ROLGJ@�"��FIHqFS�KC
P0ROJ�LGH"� LNJ C���W#HKLNX*��DGL��
F�T¾XÌC4T�F�DBK�C���W#XYLNJ�LNXÌROD�XÌC4T�F�D\>BL��"�cCOJ�D��ªCEJ�F*ADC XYC$T�F-LNH#H"�Z�R
�LNF�J!���KC��J�T�FIWKH)�iROJ�Ts�	��Fr
�ROHKL�
IHBC��,�	��F�
ICODNDNLGHKLGCEJ�DNF�HKH�T#�4J
ROXYLT
IH�>â ��ã¹å �°ä,E9�ÖCOJs
�CEDNDGF%
M�KLNJ��S�	��F���8 � [ ;]�[FIWqXÌHMa�>�Fr�
R�PEF

8 ×�Ø\[ w ã u � ��� ; Ü
¯
� [ � ¶ ã × à } ¯ � Wd�§ u � Wd� Ü

¯
� Wd� §�ÝÓ � ��� 8 Ù � Wd� Ú Ù � Wd� ; Ú 8�t � ³ER';

×�Ø\[&Ù � [ �[ ¶ ã × à } Ù � Wd�[ § ÝÞ � ��� 8 Ù � Wd� Ú Ù � Wd� ; Ú 8�t � ³�
�;
>BL��"� ÝÓ � ��� ß¶ 8 ÝÞ � ��� Ú ÝÞ � ��� ; à >En��CEJËR�
-�[LNJ#�YCOJs¹o�5>.8dt � ³OR';]
'���	��Fr��WKC H FM
M�[LGCEJËC��ÖF�W[R��KCEW

Ñ º � ¶ æ à� ñ ¾á æ ç1è� ñ �úl� æ ç �� ñ ¸ú õ � � � �� Ú 8�t �$ö ;
>�FS�EF-�'Rp
ICEJ�H)�[WKROLNJ'�'CEJj�	��F ° � Wd� ROX*��DNLV�	��T�F�CEJj�	��F$á W �KLNXYF�H"
IRODNF��

× à } ° � Wd� ¶ � �� Ü u � Wd� Ü � � ° � Wd�§�� �� Ü = Þ � ���W 8 Ù � Wd�W Ú Ù � Wd�[ ; Ú s M à Ú 8�t ��� ;
>(��F�WKF��	��F$�
WqH��(�[F�WKX � �� Ü u � Wd� Ü � � ¶ ã e � Ü ×;^ } ° � Wd� § fq g [ h> ° � Wd� 8�t ��« ;
T�F�H"
IWqLT
�FIH$��WqC��
R��ER��[LGCEJ�C��o�"��Fpt �xE H�R����	��F0�EWKC�����PEF�DNCO
ILV�z� e � ROJ�T DGLNJ�FIROWn�OWKC?> �	� R��n�	��F-W[R��KFfq�g [ h> ä fq�g ? h> ¶ q > 8 Ò � Ú � ; ã q > 8 Ò � Ú � � ;�>l/7JP�	��FYJ�CEJ�DNLNJ�F�ROW��KFIWKX LGJ1¹o�5>F8dt ��� ;n>�Fl��HKFITQ�	��FN�ÃR�
M��	��R���Þ � ���g ý u õ 8 Ù � Wd�W Ú Ù � Wd�[ ; ¶�s K��"��F�H"��
�H�
IWqLT�#�'FIX*���
R0HKLT:�FIH(�	�
RG�9�"��F�R�PEFIWKR��ELGJ��ÌLGJ@¹J�5>,8�t�S';�LNHBT�CEJ�F
CQPEF�W9�ÀWqF%�!��FIJ#
M� ï,ö 8ÀL��8RN�ÀWqF%�!��F�J�
M�kLGH'COXÌLV�"�[F�T��ÀWKCEX R½H"��
�H�
IWqLT�#�%a�LV�@LNHBR0HKH"��XÌF�Ts�[CN
�F ï � ;�>� ��F�
ICOJ�H��KW[ROLGJ!�'CEJj�"��F Ò � Wd� R0XR��DGL��"��T�F�LGH@F�ROHqLND��ÅC�
#�[ROLNJ�F�Tj�ÀWKCEX ¹J�5>.8dt � ³�
�;-�

× à } Ò � Wd� ¶ Þ � ���[ 8 Ù � Wd�W Ú Ù � Wd�W ; ß 8�t � Ã ;En��CEJcLNJ'�[WqC$T#��
ILGJ��kJ�FM>�P0ROWqL�R�
�DNFIH�R�
M
ICEWqT�LNJ#���KC �° ¶���° � Wd� ROJ�T Ò ¶ � Ò � Wd� am�	��F�J1
&�
R0J��ELNJ#�

R�
iM��KCp�	��F$á R0J�T�Y�P0ROWqL�R�
�DNFIHMaZ>�FÉC�
#�iROLGJ��ÀWKCEX ¹o�4H�>.8dt ��� ;|R0J�TQ8dt � Ã ;
×�bdc �°�¶ � � Wd� 8 Ò\Ú&Ò � Ú � Ú � � ; �° Ú × à Ò ¶+� 8 Ò � Ú � � ; ÷ �° ÷ [ ß 8�t ��Õ ;

Õ�«



� ��F2����J�
-�[LNCOJ�H�� � Wd�	8 Ò\Ú&Ò � Ú � Ú � � ; ß¶ �]8 Ò\Ú&Ò � Ú � Ú � � ; ã q > 8 Ò � Ú � � ;�ROJ�T � 8 Ò � Ú � � ;ÔWKFIH���D����ÀWqCEX �	��F
DNLGJ�F�R0W-ROJ�T J�CEJ�DGLNJ�FIROWS��J�L��ÀCEWqX¼�[FIWqXÌH-LNJf¹o��HI>(8�t ��� ;�ROJ�T£8dt � Ã ;�> =BFM�ÀF�WI�[C�?�����FIJ�T�LVY � � �ÀCEW�	��FIHKFr�!�
ROJ'�[LV�[LGFIHI>� L��"�¾HKCODGP0R�
�LGDNL��z�ÔH[R��KLNH���FIT2
'��¹o�5>J8dt ��� ;-aD¹o�5>J8�t � ³ER';+�[WKROJ�H��ÀCOWKXYH��[CkROJ�F%�!�
R��KLNCEJ�>BLV�	���	��F
J�CEJ'�KWKLGP4LNROD.HqCEDT�#�KLNCEJ ¯

� [ � ¶�° � [ � � � §�² � [ � Ú ² � [ � ¶ ² � [ �W §�² � [ �g ß 8�t ��� ;
C
CEW�HqLNX*��DNL�
IL��z��a�>�F(�
R�PEF'T�WKC��#�ÖF�T*�"��FBHKF%
�CEJ�TZ��CEWKT�FIWJ��CEXYC��EF�J�FIC���H2HKCED��#�[LGCEJDK��	��R��J
�ROJN
�F �[WKFIR��[F�T�	��FÉHKROXÌF$>�R���R0H'LGJ�b4F%
O>¬t ö >]� ��FÉXYC4T�FIHBT�F�H"
IWqLT
�FITs
!�;² � [ � ROWqFÉDGLNJ�FIROWKDV�ÅT
R0XR��FIT@
��#�n�
R�PEF-R
J�CEJ#:IFIWqCÅR0XR��DGL��"��T�F�T���F��KCÐJ�CEJ�DGLNJ�FIROW+�EF�J�FIWKR��[LGCEJl>®² � [ �W LNHBR½HKFM
ICEJ�T
ROW��st �x�² � [ �W ¶ 8 ã9î ï � w ã u � ��� ;T÷\ø;ù Ü Ö Ü

Ü ] u � Wd� Ü ° � Wd� � � § = Þ � ���W 8 Ù � Wd�W Ú Ù � Wd�[ ;�� ç7�Du c Ø Ú s � ç7�Du õ Ø M ày � � 	 � õ HqLNJm8dé����¦; b §4
O>h
O> Ú 8�t ��¯ ;
>BL��"�ÁÖ ß¶ 8�w ã � � Ü � �� ;�ROJ�T��"��F#J�C��[R��[LGCEJ�/��(Æ WKF-�ÀFIWKWqLNJ��0�KC0�	��F$�OFIJ�F�W[RODGLT:IF�T�LNJnPEF�WKHqF$
�ROD�
%��DNR��[F�T
R�
M
ICEWqT�LNJ��p�KCN�"��FrC
WKFIT#��CEDNX �	��F�CEWKF�Xª>®² � [ �g LGHBRlb#´ XYC$T�F��² � [ �g ¶ 8 ã9î ï � w ã u � ��� ; ÷\ø_ù@ÜÜ = Þ � ���g 8 Ù � Wd�W Ú Ù � Wd�[ ;�� ç7�Ju c#Ø Ú s � ç7�Ju;õ Ø M ày � � 	 � õ HqLNJm8 « é����¦;m§�
0>¥
0> 8�t ��k ;
/7Js¹J��H�>\8�t ��¯ ;�R0J�TU8�t ��k ;L>�Fr��HKF�T�Þ � ���W ý u õ 8 Ù � Wd�W Ú Ù � Wd�[ ; ¶�s R0J�TsÞ � ���g ý u õ 8 Ù � Wd�W Ú Ù � Wd�[ ; ¶�s >� ��F���8 � [&;�HKCED��#�[LGCEJ��[Cp�	��F�COWKLT�OLNJ
RODÖH��4H��KFIX 8 Õ ;�LNH

Ù � [ � ¶ Ù � [ �W § Ù � [ �g ý u;õ § Ù � [ �[ § Ô � [ �W § Ô � [ �g Ú 8�t � S';
>(��F�WKF ° � [ � � � ¶ 8 Ù � [ �W Ú Ù � [ �g ý u;õ ; à ROJ�T;² � [ � ¶ 8 Ô � [ �W § Ô � [ �g Ú s ; à >
Ï ø ÿi�¢,.,41.�x1.�$3',.�/�x�­� m2� �&��: ö�ù�ý ù1ô9û
bZ���#�ÖCEHqFR�"�
R��ÉR��ÉHKCEXYF Ò ¶ Ò ¡å ROJ�T � ¶ �-¡ >�FR�
R�PEFjÞ � ���[ 8 Ù � Wd�W Ú Ù � Wd�W ; ¶ s K^�	�
RG�ÉLGH%a,�	��F Ò

T#�4J
ROXYLT
�H@CEJ��	��F$á W H�
�RODGFl8�t � Ã ;�R0WKF$�[WqLGP4L�RODd�
× à } Ò � Wd� ¶�s ß 8�t « ³';

Õ Ã



â ��ã ð �°ä,E9�ÖCOJs
�CEDNDGF%
M�KLNJ��S�	��F���8 � g ;]�[FIWqXÌHMa�>�Fr�
R�PEF
8 ×�Ø\[ w ã u � ��� ; Ü

¯
� g�� ¶ ã × à } ¯ � [ � ã × à � ¯ � Wd�§ u � Wd� Ü

¯
� [ � §�u � [ � Ü

¯
� Wd�

§eÝÓ � ��� 8 Ù � Wd� Ú Ù � [ � ;_§eÝÓ � Wd� 8 Ù � Wd� Ú Ù � Wd� ; ß 8�t «�ö ;En��CEJ-R�
M�KLNJ��'CEJS¹J�5>#8dt «�ö ;�
!���"��F Ñ º � C��ÖF�W[R��KCEW%a�>�F�C�
#�[ROLNJ��	��FL
ICOJ�H��KW[ROLGJ!�8CEJ��	��F ° � Wd�
ROXR��DNL��"��T�F
LNJnPOCEDGP4LNJ#���"��FNá [ �[LNXYF½H"
IRODNF0>jb$LGXÌLGD�ROWqD���a�����CEJ RQPOFIWKR��ELNJ#�ªCQPEF�WS�"��FRADC£�
R0WKXYCEJ�LT
½T�F%��FIJ�T�F�J�
IF�a>�FÉC�
Z�iROLGJkRN
�CEJ�H)�[W[R0LNJ'�'CEJj�	��F Ò � Wd��ROXR��DNL��"��T�F�LNJnPECED_P4LNJ��p�	��F�á [ �[LNXYF�H�
�RODGF��

× à � Ò � Wd� ¶ Þ � ���[ 8 Ù � Wd�W Ú	Ô � [ �W § Ô � [ �g ; ß 8�t «'� ;
� ��FÉJ�CEJ'�[WqLGP4L�ROD.HKCED��#�[LGCEJªC��(8dt «$ö ;|LNJ�
�DT��T�F�H(
ÖC��"�`
�CEWKWqF%
M�KLNCEJ�H9�KCÅRODGWKFIROT#�kF-Y$LGH��[LGJ��YXÌC4T�FIH �ÀC���J�T
R�
�CQPEF�R0H]>�FIDNDÖROH�POR0WKLNC���H�J�FM>®b#´SROJ�TjADCcP0ROWqLNC���H�XYC$T�FIHI>.� F�T�C-J�C��]>BWKLV�[F'T�C?>BJ��	��LGH�HqCEDT�#�KLNCEJ
HKLGJ�
IF�LV�½LNH-J�C��½LGXR��CEW��[ROJ'�I�ÀCEWS�	��F�T#�4J
R0XÌL�
IH½C��(�	��F��[LNXYF-�#ROJ�T�H"��R�
IF��7H"
IRODNF�HÐLNJ1>(��L�
&��>�FkROWqF
LNJ'�KFIWKF�H��KFITl>En��CEJËR��nR0LNJ�LNJ'�KWKC4T���
ILGJ��½J�F->�P0ROWKLNR�
�DNF�H@R�
M
ICEWqT�LNJ��p�KC�° ¶t�/° � Wd� § � [ ° � [ � Ú Ù W ý [ ¶t� Ù � Wd�W ý [ § � [ Ù � [ �W ý [ Ú Ò ¶t� Ò � Wd� § � [ Ò � [ � Ú 8�t «�« R';² W ý g ¶ 8 Ô W ý g Ú s ; à Ú Ô W ý g ¶t� [ Ô � [ �W ý g 8�t «�« 
�;
ROJ�Tr
&�
ROJ#�ELNJ��(

R�
iM��[C �	��FJá ROJ�T�YÏP0ROWKLNR�
�DGFIH%a?>�F�H"��X7�#�r�"��FJ
ICEJ�H)�[WKROLNJ'�[H�CEJ$�"��F ° � Wd��ROXR��DNL��"��T�F
ROWqLNHKLGJ��0�ÀWKCOX��	��F3P0ROWqLNC���H+�[LNXYF�H�
�RODGFIH �[CYC�
#�[ROLNJ

×�b c �° ¶ � � Wd� 8 Ò\Ú&Ò � Ú � Ú � � ; �°§ � �� Ü u � Wd� Ü ² W §L� �� Ü u � [ � Ü � � �°§ � �� Ü = Þ � ���W 8 Ù [ Ú	Ô W § Ô g ; Ú s M à
§ � �� Ü = Þ � Wd�W 8 Ù W Ú Ù [ ; Ú s M à Ú 8�t « Ã R';

× à Ò ¶ Þ � ���[ 8 Ù W Ú	Ô W § Ô g ; ß 8�t « Ã 
�;
ú ø ÿi�¢,.,41.�x1.�$3',.�/�x�­� m2� �&��: ö ,.�@op*-,
*-3c*-,Nm2�x1.�­*7#��$í'39% ÷[úUý þ *$39% ù�ý þ@û
/7Jj�	��F3H��ÖFM
IL�R0D_
�ROHqF�C�� Ò � ¶ts ROJ�T � ¶ ³#a�¹o��HI>.8�t « Ã ;�XÌR��j
ÖF#WqFM>BWqL��"�KFIJªROH

×�bdc �° ¶ ©�� � Wd� 8 Ò\Ú � ;_§ Ñi � [ �^ ª �° § Ñk � Wd�^ 8 Ò\Ú �° ; Ú 8�t «'Õ R';
× à Ò ¶ 8 ã � !�§$# Ü Ò ; ÷ �° ÷ [ § Ñ� � Wd�^ 8 �° Ú �° ; ß 8�t «'Õ 
�;

Õ�Õ



q�ROJ'�0�KFIWqXÌH�LGJN¹o�4H�>¬8dt « Ã ;,�4LNFIDGTp��J�LGXR��CEW��[ROJ'�^
�CEWKWqF%
M�KLNCEJ�H^�[C��	��FI� � Wd��8 Ò\Ú � ;�ROJ�T¡e � 
�C$F-�R
�LNF�J!�KH
LNJs¹o��HI>\8dt «'Õ ;s>�=BFM�ÀF�W �[CY?�����FIJ�T�LVY � « �ÀCEW �"��FÉT�FM�iR0LNDNH@C��^
�R0DT
%��D�R��KLNCEJ�C��.�	��Fr��J�LV�ÀCEWKX��[FIWqXÌHBLGJ¹o��HI>.8dt «'Õ ;�>

Z�û µ·�s²[�7 �´(º�¶·²|�Q���n "�s¸�¸i�jü1ýWþ�ÿ��������	��
�
�
;ÿ�
���þ��
W�� È�� ¶·º
£ °@È � È�� � ± �½£�� È � È�� �i�Q£�� È Ó È4° �QºnÂn£4�Qº�� ò È���È � ± ¶¹�7�Q£$�E²i¶¹�sº4²[� Ä�� ¿ £Ö¡��Q¢Q¦Ì��¡������(§ È[ � È �nÈ � Æ��i���sº
£ ò È���È ÓY�QÜOÁn�s���E£�� È"!.È �O�7´Q��µ¹�i �£ Î�È"# �i�s¸7�i�Q£ ��È � ´O�s�n´n£�Ò È û È � Á�¸ ± £�� È Ó È"# ��ÇQ�Q£
��È�� � � µ·�Qº�²�£ �nÈ��*È�� ´�Æ� "�Qº�²[�Q£�$ È��nÈ ÓÌ�Q¸7�7 �´E²[´(µ·�E£$�i���Qµ È £�%�Á�²iµ È'& Á�¸"¶¹´(º ú;ú £�¡s¢)(Å�v¤�¥Q¥�(0§ Èg &�È���È�� ¶·º0�7´(ºÐ�Qº��YÓ È % È ò ´(¸7�sº0�4µ·Á�� ± £ ! µ·�Q¸"�3� !*± ÇO¸ È Ò�´(ºa�7 "´(µ È�& Á�¸�¶·´(º úG¿ £ Î+* ¦Q¢Ì��¡������(§ Èk � È�� ¶·º
£ °@È � È�� � ± �½£�� È � È,� �i�Q£,� È Ó È�° �QºnÂn£
�Qº�� !.È���È ��¶_�Q�#´(º��
£ !*± ÇO¸ È ò �iÄ È,� �i�7� È �;Ï £�¢ * (a¦
��¡������(§ Èu !.È �|¶·�Q�#´(º��
£$� È ¿.- È -h�7´ ± £ ##È -z�7´ ± £��Qº4� °@È�� � ± �½£ ! µ·�Q¸��3� !8± ÇE¸ È Ò�´(º0�7 �´(µ È�& Á4¸�¶¹´(º ú0/ £ ò ¢Q¦Ð�v¤�¥Q¥(¦(§ È| Î�È Ó È �|¶·�3¶¹��¸s£01 È,� ���7�s�3�Qº5£.Ó È�Î�È0� �i�i s£ ��È - È Ò�´ ± �sº
£2� È ��´Q "µ_�Qº��
£31 È � È0� �Q�3�#�i�7�i£�Ò È,# ¶·�½£
�nÈ û È�# ¶·º�¸��iÇQ£4Ó È�# ´Q��¸�² ± �sº� ��sÁn� ± �i s£ Î�È���È�#  "¶·�7ÍQ£n�i���Qµ È £ !*± ÇE¸ È�! µ_�Q¸��3�Q¸ / £�� * �Y�v¤�¥Q¥Q¥a§ È} � È �|�Q¸7�7ÂQ�i�i s£
� È ÓÌ� ± �547�Qº5£4�Qº�� ��È ���s¶·µ·�Qº��
£ !8± ÇE¸ È�! µ·�Q¸��3�Q¸765£�(��E¡Q¡É�v¤�¥Q¥(¤(§ È� �nÈ ���s¶·µ·�Qº��5£n� È �|�Q¸7�7ÂQ�i�i s£ ò È ÓY´0�s¸����Q�½£8- È8� ´(µ·´O�
£E�Qº��½� È 1@Án�����E£ �nÈ8! µ·�Q¸"�3� & Á4¸�¶¹´(º ò �s¸7�s�� "² ±:9 £��)(
�v¤�¥Q¥�(0§ È� ��È % È ò ´QÂQ�i "¸i£�� È ��´Q "µ_�Qº��
£��Qº��YÓ È�# ´Q��¸"² ± �sºn "�sÁn� ± �i s£ !8± ÇE¸ È ò �iÄ È�� �i�7� È ��; £$¦Q¢Q¢ * �v¤�¥Q¥Q¥a§ ÈW�� � È�� ´Q "�7´(º
£�1 È�� Á
£��Qº��<1 È�� ��ÄI�Qµv£ !*± ÇO¸ È�! µ·�Q¸����Q¸ Ï £$¤��E¡s¤Ì��¡���� * § ÈWzW 1 È�� ÁÐ�Qº��=� È�� ´Q ��7´(º
£ !8± ÇE¸ È�! µ·�Q¸��3�Q¸ ú £$¢Q¤ * ¤Y��¡����	>Q§ ÈW [ �nÈ�Î�È�#  "´(�3�#�s¸2�Qº��ÌÒ È ¿ ��È�# ¶·�½£ !8± ÇE¸ È ò �iÄ È û 9 Ä £��Q¦�¥	�Y�v¤�¥Q¥Q¥a§ ÈW�g ##È %�´QÍs��?O¶À£ °@È�° �Qº�¶·Án��¶v£n�Qº�� ##È �k�����Qº������Q£ ��È�!*± ÇO¸ È �O´O² È�� ���4�Qº ú 9 £����Q¢Ì��¡��	>��(§ ÈW k �nÈ 1@Á�²@?Q�sº ± �s¶·�#�i ��Qº�� !.È�� ´(µ·�#�s¸s£ Ü�Ä<Ê-Æ�Ç.Ê¢Ë�Ò�ÏBA
ÈÌÍ ÇNÆ.ÆEÒ�Î4Ç4Ä�Ê[ÈDC����<Ê$Ò<ÑrÇ Í"Ò<ÆFE_��ÈÉÎ�Ë ÑiÈGC
Ò<Ê$ÔIH§Ç Ó�Ý�Ï¬Í"Ò�Î4Ç Ä<Ê[ÈÄ ÓKJ-Ë"Í Î Ä<ÏMLCÇ Ë ÆÕÔ�È �À�E�� "¶·ºnÂQ�i �£8%��iÆON�´Q @?�£Ö¡����Q¢(§ ÈW�u N È�Î'È�# ÁnÍsºn�i��¸7´�Ä$£�P ÆEË Ñ­ËÌÊ-Î.ÈiÄ Ó�Ò
ÖpÖ¢Æ�Ç Ë�ÔIH§Ç Ó�Ý�Ï¬Í"Ò�Î4Ç Ä<Ê �9à�Ë"Ä<Ï"� �À�O�4 "¶·ºnÂQ�i s£8%��iÆQN�´Q @?�£�¡������(§ ÈW�| !.È�� ´(µ·�#�s¸i£ �nÈR�*È�� Á4�3µ¹�iÇQ£a�Qº��S1 È�� �i @?Q´O´QÍQ£ �[Ý�Ï��ÌÝ�ÆEË Ê$Í�ËTC®ÃÅÄ<à�ËÌÏ�ËÌÊ-ÎUE$Î4Ï�Ý7Í Î4Ý�Ï�ËÉÈGC ���<Ê$Ò<ÑrÇ Í"Ò<Æ�E_��ÈÉÎ�Ë ÑiÈÒ<Ê$ÔBE_�<ÑrÑ­Ë Î4Ï7� �ÀÒ��Q�'�4 "¶·�nÂQ�WV�º�¶¹ÄQ�i "¸"¶¹�ÃÇ !  ��s¸�¸s£$Ò��Q�'�4 "¶·�nÂQ�Q£5¡���� * § ÈWd} ò È�# ´(µ¹�s¸�º�¶X?Q´�Ä-�Qº4� �nÈ�#  "´(�3�#�s¸i£ !8± ÇE¸ È ò �iÄ È�� �i�7� È 6 ú £$¤Q¢Q¦�¥Q¥(¤	YO¡½�v¤�¥Q¥(¦(§ ÈW�� �nÈ�Î�È�#  "´(�3�#�s¸i£ !8± ÇE¸ È ò �i� È Ï 9 þ5£Ö¡3�v¤�¥Q¥(¤(§ ÈW�� & Án "� ± �i *��¶·¸"²iÁ�¸�¸�¶¹´(º�´Q¼�� ± ¶_¸��Qº��3 "�sµ·���7�s��¶·º0�7�i "² ± �QºnÂQ�s¸8´Q¼�µ_¶·�3¶¹��¸�²i�Qº�����¼G´(Á�º4�3¶·º ��ÈaÎ'ÈR#  �´(�3�#�s¸8�Qº��

Õ��



1 È�� Á
£ !8± ÇE¸ È�! µ_�Q¸��3�Q¸ ¿ £$¢Q¤E¡Q¡É��¡����)(0§ È[ � Ó È�Z �7���sÄE¶·�Qº�¶v£�Ó È�� �i�i s£�� È Ò�´�Æ�µ¹�iÇQ£�� È�� ´Q "�7´(º
£4�Qº�� ��È�#  �´(�3�3�s¸i£ !*± ÇO¸ È ò �i� È Ä��;Ï £�¡s¤E¡É��¡����	>Q§ È[ W Ó È�Î'È�� �i�i s£ !*±
È � È � ± �s¸"¶·¸i£ !  q¶·º�²[�i�7´(º:V�º�¶¹ÄQ�i "¸"¶¹�ÃÇÔ��¡����Q¦(§ È[z[ ò È � ± ¶¹�7�Q£ ��È Ò ± �sº5£��Qº�� &�È � ´(º�²i�E£ !8± ÇE¸ È ò �iÄ È�� �i�7� È 6 Ä £�>�¦�¥Q¥�(Ô�v¤�¥Q¥�(0§ È[ g & ´Q �²[´(º�¸�¶·�n�i q���4µ¹�@��¶·¸�²iÁ4¸�¸�¶¹´(ºÉ´Q¼l� ± �B��¶X[�²iÁ4µ¹��¶¹�s¸�´Q¼lÂ(µ¹´Q�4�Qµ
�Qº��Qµ¹ÇE¸�¶·¸2¶_º³ÂQ�sºn�i "�Qµv£4¸��i� ò �i¼�¸ È ¡T(��Qº4�k¡s¦ È[�k Ó È�Î'È\� �i�i Å�Qº��]1 È � È\� �Q�3�3�i�7�i£'¶·º �9à�Ë"Ä<Ï7�¿Ä Ó^L@Ý/ÈÉÇ4Ä�ÊQ_®ÆÕÒ<È�Ñ�Ò�È�ÑO_®Ï Ä ÍÉË"Ë"Ô<ÇNÊt�<ÈnÄ Ó�Î.à[Ëa`[Ä<Ç.Ê-Î
J7Ò<Ï�ËÌÊ-Ê$Ò<ÐSÜ2Ò<Ý�ÈÌÒ�Ê7Ê¢Ë���Ê-Î�ËÌÏÉÊ$Ò�Î4Ç Ä<Ê$Ò<Æ^bXÄ<ÏGcxÈ"à�Ä�Ö�C-Ò¼Ý8�/ÂWd�Á	e�E¢ËOÖ�Î Âgf8CdÁ	h	h	i �À�E´O² È -h���Qµ·¶·�Qº�����¶ & ¶·¸�¶·²i�E£
� ´(µ¹´QÂ(ºn´n£�-h���Qµ¹ÇQ£�¡������(§q£�� È ¡�� È[ u Î�È Ò È %��iÆ��sµ·µ5�Qº4� �nÈ�Î�È � ± ¶¹�7� ± �s�Q�
£ �nÈ�& µ·Á�¶·�½ÓY�s² ±
È Ï�� £$¤	>��Ð��¡�� * �(§ È[ | Ó ÈI°@È)� �Qº��4� ± µa�Qº�� û È ÓY´(µ·µ¹´�¿hÒ ±  q¶·¸7�7�sº�¸7�sº5£ �7Ý�Ï�� Ý�Æ ËÌÊ¢Í�Ë Ò�Ê$Ô\j®Ò�Ê$ÔpÄ<Ñk_lÏ¬Ä Í�ËÌÈ"È ËÌÈ®ÇNÊlLßÆGÝ�Ç4Ôß�;Ë"ÍÌà�Ò<Ê-Ç4Í È
�ÀÒ��Q���� "¶·��ÂQ�gV�º�¶¹ÄQ�i q¸�¶¹�ÃÇ !  "�s¸�¸i£5¡����Q¤(§q£
¤�º��½�s� È[ } �nÈ�°BÈ �O��Á��� ��i£ &�È ò È � È £��Qº�� ò È Ò È �|¶ !  q¶·�3�E£ !  "´O² È ò È �O´E² È�� ´(º�� È�Î Ï 9 Ä £�¤	>½��¡��	>��(§ È[ � -�ºÅ¸�´(�#�#²i�Q¸7�s¸i£
���i ���Án ��$����¶¹´(ºY�[ÑE�4�Qº�¸"¶¹´(ºÔ¶·¸�º�´Q����´(¸�¸"¶¹�4µ¹�B���s²i�QÁ�¸��»� ± ��¸ ± ������´Q¼8� ± ��Ò2Ó ¶·¸����iÇQ´(º��
�Qµ·µ�´Q "���i "¸�¶·º³� ± �@�[ÑE�4�Qº�¸"¶¹´(º³�4�� "�Q�#�i�7�i �£�� È Â È ¶¹� ± �Q¸2� ± �B¼N´Q "�nm çXWO½®� È[ � !.È ÓY�Qº4ºn�iÄO¶_µ·µ¹�Q£ ��Ç©È�È�ÇFÖ�Ò�Î4Ç.Þ<ËoE-Î4ÏÉÝ7Í Î4Ý�Ï�ËÉÈiÒ<Ê$ÔpbïË�Ò)c��7Ý�Ï��ÌÝ�Æ ËÌÊ$ÍÉË � Î ²i�Q�n�s��¶·² !  "�s¸�¸i£ � ´(¸7�7´(º
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& -u1 È ¡�� °�± �X÷ �4µ·�Qº��Y¶·¸3��¶·ÄO¶·���s�ª�OÇ¾� ± �Ì���� �Â(¶·º��Qµ2²iÁn "ÄQ�Ì¶·º0�7´k ��iÂ(¶¹´(º4¸3Æ�¶¹� ± ��´(¸�¶·��¶¹ÄQ�Y�Qº�� º��iÂ(����¶¹ÄQ�ò ��vxw > �4÷zyD{ � §}| È�Î ¸�{8¶·º�²[ ��s�Q¸7�s¸�� ± ���ÃÆ�´'�$�� ���¸�´Q¼�� ± ��²iÁn �ÄQ���#´�ÄQ���7´�Æ��� "��¸8�s�Q² ± ´Q� ± �i ����a§q£E²[´(�Qµ¹�s¸�²[�Q£E� ± �sº
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& -u1 È ¤O� & ´Q ��É²[´(µ·µ·¶·¸�¶·´(º��Qµ�¸7ÇO¸��7�s�½£$�É¸�² ± �s������¶·²@ ��i�� "�s¸7�sºa������¶·´(ºY´Q¼l� ± �'²[´(µ_µ¹�s²[��¶¹´(ºÐ´Q¼l�s¶¹ÂQ�sº0Ä��Qµ·Án�s¸�¶_º½� ± �
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w ��G� ~ w �g � þ2yD{K§q£a�Qº����zÆ8´@Íi´(º��Qµn�3´O�n�s¸"w���� ~���� [ È�Z º�µ¹Ç@� ± ���zÆ8´'��� �#´E�n�s¸"w �±'² �� "��¶_º�²iµ·Á��n�s��¶·º»� ± �
²[�sº0�7�i 2�s¶¹ÂQ�sº�¸7�4�Q²[�QÚE� ± �|¸7ÇE¸7�7�s��Á�º��n�i "ÂQ´0�s¸�� � ´Q��¼
�4¶·¼NÁn q²i����¶¹´(º3Æ ± �sº�� ± ´(¸����#´E�n�s¸�²[ �´(¸�¸�� ± �|¶·�3��Â(¶·º4�� �Ç
�IÑn¶·¸��Q¸��#�$�� "�Q�#�i�7�i +{�ÂQ´0�s¸�� ±  �´(ÁnÂ ± {   È

ε>εc

CM

Im(D)

Re(D)

Ts

εc ε

Im(D)

Re(D)

& -u1 È ¢O� °�± ��²[´(µ_µ·¶·¸�¶¹´(º4�Qµ�¸7ÇE¸7�7�s�;Á�º����i �ÂQ´0�s¸|�½¸�Á����i q²[ "¶¹��¶·²i�Qµ � ´Q��¼8�4¶¹¼�Án "²i����¶¹´(ºÅ���|� ± �3µ·¶·º��s�� �� ±  "�s¸ ± ´(µ·�
{ ~ {   È�°�± ���3´O�n�sµ ± �Q¸��-¤��%¸7�����4µ¹���s¶¹ÂQ�sº�¸7�4�Q²[���   ���Qº��Ì²[´(º4¸7�sÜ0Á��sºa��µ¹ÇÐ�³¤��VÒ�ÓÅ§��Qº��Ì�Qº����V¸7�����4µ¹�
�3�Qº�¶·¼G´(µ·�B� ã ��¸ ± ´�Æ�ºÐ¶·º�¡i�B§ È �E�i�'�Qµ·¸7´3¸�¶_�3¶·µ·�� �Õ�Â(Án "�s¸2¶·º ò �i¼�¸ È ¡T(��Qº4�k¡s¦ È
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& -u1 È (n� °�± ��²[´(µ·µ·�s²[��¶¹´(ºY´Q¼*�s¶¹ÂQ�sº��#´E�n�s¸�¶·ºY�-²[´(µ·µ·¶·¸"¶¹´(º�µ¹�s¸�¸2¸�ÇO¸7�7�s��¶·ºY� ± ��²[´(�#�4µ¹�[Ñ<wÅ�s¶·ÂQ�sºaÄ��Qµ·Án���4µ·�Qºn�QÚ
w �±'²�~ w � W �4÷ � yD{q§q£\w ���� ~ w �g �4÷ � yD{q§#¼G´Q ³�� ��4¶¹�7 q�� �Çn÷ � È -�ºc�Q�4��¶¹��¶¹´(º �7´ª�ÃÆ�´ ��� �#´E�n�s¸�w �±'² £2�ÃÆ�´
Á�º��4�Q�#���s� � & �3´O�n�s¸+w����Y�� ��B�Qµ·¸�´�¶·º�²iµ·Á4�n�s�É¶_º³� ± �'²[�sº0�7�i ��s¶¹ÂQ�sº�¸��4�Q²[� È

& -u1 È ¦O� !  �´)47�s²[��¶¹´(º�´Q¼�� ± ��¡i¥Q� � ± �Q¸7�³¸7�4�Q²[�½¶·º0�7´Å� ± �É�zÆ8´k��� ��¶¹ "�s²[��¶¹´(º�¸o� W �Qº��p� W �Qº4�Ë� ± � � &
��¶¹ "�s²[��¶¹´(ºW� [ Èz& ´Q Ö�s�Q¸7�8´Q¼EÄO¶·¸"Á��Qµ·¶¹Ís����¶¹´(º5£s� ± ���7 "�547�s²[�7´Q �ÇB¶·¸���¶¹ÄE¶·�n�s�@¶·º0�7´��7�sº'�4¶ Ê��i "�sºa��µ¹Ç�²[´(µ¹´Q ��s��¸7�iÂ(�#�sº0��¸
�N´(º�µ·¶_ºn��´(º�µ¹Ç�§qÚQ��´(¶·º0��¸5�sÜOÁ��Qµ·µ¹Ç@¸7�4�Q²[�s�»¶·º'��¶·�#�8�� "�8�Qµ·¸7´��� �´)47�s²[�7�s�»´(ºa�7´|� ± ��²[´0´Q "�4¶·º����7�*�$µ·�Qºn�s¸ Èz& ´(µ·µ¹´�Æ�¶·ºnÂ
�Qº�¶·º�¶·��¶·�Qµ��7 q�Qº�¸�¶¹�sº0�i£5� ± �#�7 "�547�s²[�7´Q �Ç�¶·¸|���7�7 "�Q²[�7�s�ª�7´Ð� ± ÇO���i "¸�Án "¼N�Q²[��¶·ºÔ� ± ��� ± �Q¸��3¸7�4�Q²[� È V�µ·��¶·�3���7�sµ¹ÇQ£
¶¹���iÄQ´(µ¹ÄQ�s¸��7´-��ÕnÑO�s�Y��´(¶·ºa��¼G´Q �Æ ± ¶·² ± � ± �»�n "¶¹¼N��¿ÀÆ��sÄQ���Qº��Y¸�¶_�n�i�4�Qº��Ð�Q�3�4µ·¶¹��Á����s¸2ÄI�Qº4¶·¸ ± �$Án��� ± ��Íi´(º��Qµ
�Q�#�4µ_¶¹��Á��n�s¸��� ��'º�´(ºnÍi�i �´ È Ò�´(µ·´Q �´(º�µ·¶·º�� È
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