
���������	��

��������

�������	��������������� ����!#"$�&%�����'#��

��()()�*�+�),.-/�/()�0����"1�&

���324"$�

5��(6"7���

8:9�;�<=8?>�@BADC�EGF)EIH�J K

80A:L�M&8?>�N�OPF�FQADR�ETS�K

HVU/ETW�A:S)CQXYET<0CZ9D[	\1;^]
F)OPLTF`_
a�<�Ocb:E`SQF�OdC6]e9D[*N�9:R�OPF�OcA:<�AfADC�N�AD[gAh]:EVC�C�E

N�AI[gAh]�EVC�C�E:_
N ij_�kDl�mDl:nDopn0q�r`l

KGs^W�A�LVEjs
LVOcET<?LVEjU/Otb^OPF)Oc9:<�_�@us=qDn0mIopv�_^w/i/s
ixi�XYE`F�yZEGF)EGADS�L�;{z7E`<�CQETS

@|9:}�ETC)C�~*OtE`�c��_�z�ij_��:n�l�v�m

H�� ET�����gv�v0kD�7n0��qf�:�:�^k^�
~�AD������v:v^kD�7n��0q����:�:���
�	opXYA:Ot����X�AIC�EGF)EI�/�t9�R�OPF)OPAD<�A�> EG�
R

\	AD��E`F`� n0l�Ot<�LT�tR?�
Ot<��eqfLT9Ib:E`S�F�;�ETETCQF`_?qD�fCQEV�^C�W�AD��E`F`_�rGq����:R�S�EGF

s^R���XYOtC)CQE`�=C�9�CQ;�E��69:R�SQ<�A:����z�i�y�a/s�9:<{i�W�S�Oc����_�q:l:l�r:>



� q �

���&�������� �¡¢�Y£�¤|¤|¥T¤§¦©¨| /ª�¡

« s^C�ET�c�PADSZOcX�W�R��cF�E`F�9:[ CQ;�Ef¬/9:S�CZLV�c9:R���­

 �¡�¥T®f����¥Vªe¯±°Y�����e ������&¤|¡� �¤§°f ±ª�¤|¡¢��������²��

8�9:;�<{8�>�@§AIC�EGF)E

U/ETW�A:S)CQX�E`<0C�9D[*\$;^]^F�OPLTF

a�<�Otb�ETS�F)OtC6]&9D[�N�9�R�OcF�OPAD<�A�AIC�N AI[gAh]:ETC)CQE

N�AD[gAh]:ETC)C�E�_�N�i�_?kIl�m:lDn:o�n^q
r`l

�g³�ETC6´7E`ET<{@BAh]BrGm�o$i�R��:R�F)Cjr`l�_�qDl�l�r:_^LV9�S�SQE`F�W�9:<��
E`<�LVE/C�9

s^W�A�LVEjs
LTOtE`<�LVEjU/Otb^OPF)Oc9:<�_�@§s{qIn0mIopv�w�i�s
ixi�XYEGF�yZE`F�E`A:SQL�;|z7ET<0C�E`S`_�@B9D}�EVC)C�~*OcET�P��_�z�i�_��Dn0l:v�m��



� v �

ªeµ*¶`·T¸I¹�º:·:»Z¼�E�;�Ahb:E��
E`b:E`�t9�W?EG��A�XY9
�
ET��9:[�CQ;�E�S�EGF)W�9:<?F)E½9D[*C�;�E�9:R
CQETS/¬/9:S�C�LV�c9:R���9D[	LV9�XYEVCQF�CQ9

F)OcX�R��tCQA:<�ET9�R�F�CQOc��A:� W�ETS�C�R�S���ADC�Oc9:<�F�9D[	CQ;�EfA��
OcA:��AICQOcLj��AD�PA:LVC�OPL½[¾9:S�LVEfAD<��|A�F6CQET�c�cA:S�OcX�W�R��cF�E:>/��;�EfF�Od�

�
OtXYE`<�F)Oc9:<?AD��W�;�A:F�E/F�W�A:LTE�9:[�<�E`A:S)opW�ADS�AD��9:�cOPLZLV9:XYETC79:SQ��OtCQA:�?E`�tE`X�E`<0CQF7;�A:F7�?E`ET<=F)R����
Ocb^Oc�
EG�&Oc<0C�9fLTET�c�cF`>

ixX�ADW�W�Oc<���9:[*CQ;�E�E`b:9��tR
CQOt9�<{9D[*C�;�EGF)EjE`�tE`XYET<0CQF�[¾S�9�X#��ET]�9:<���C�;�E��c9�FQF�LV]^�cOt<���ETS���9:R�<?��ADSQ]eOc<0C�9�CQ;�E

Ot<�<�ETS�W��cA:<�EVC�ADSQ]=SQET��Ot9�<{9Ib:ETS�C�;�E�LV9�R�SQF�Ej9:[$AeF�Ot<����tE�9:SQ��OdC�OcF/W�9�FQF)Oc���cE:>/��;�OcF/OcF��
9�<�EjCQS�EGAIC�Oc<���E`A:L�;

W?E`S)CQR�S��?AIC�Oc9:<|F�ETW�A:SQADC�E`�t]�_?AD<?�{Ot<§LT9:Xf��Ot<?AIC�Oc9:<�_?�
R�SQOc<��eAYCQOtXYE�Oc<0C�E`S�bIAD��9D[7m�@|]^SG>�¼uE�C�;�E`<B9:�
C�ADOc<

C�;�E�CQOtXYE���ETW�ET<��
E`<�LVE�9D[1AY´ZOc��EjSQA:<��:E½9:[�9���F�ETSQbhA:���cE½LT9:XYEVC�¿�R
�|L�;�ADS�A:LVC�ETSQOPF6CQOcL`FT_
´Z;�OPL�;{W�SQ9Ib0OP�
EGF�A

��<��:E`S�W�S�Oc<0C�9:[�C�;�E���]0<?ADXYOcL`FT>���;�EGF)E�Oc<�LV�cR��
EjC�;�E�¿?R
�{��OcF)C�SQOt��R
C�Oc9:<�F�9D[	ET<�E`S���]:_�W�ETSQOc;�ET�cOt9�<|�
OcF)CQA:<�LVE�_

XYAD�69:S�AI�
OcF$9:SQOtE`<0CQAICQOt9�<&AD<��eAD<���R��cA:S$XY9:XYE`<�CQR�XÀ9:SQOtE`<0CQAICQOt9�<�>1z79:SQS�E`�cADC�Oc9:<�F	��EVC6´�ETE`<&CQ;�E`F�E�bIADSQOPAD���cE`F

ADSQEfAD�PF�9e�
EVCQETSQXYOt<�EG��>j¼�E�F�;�9I´ÁCQ;�AICjF�R���F)CQAD<0CQOtb�E�ETSQSQ9:S�FZ9
LTLVR�S�Ot[$9�<�E�F�R�W�ETSQW?90F)EGF�CQ;�EYF)E`W�ADS�AICQET�c]

9:�
C�ADOc<�E`�f¿�R
��S�EGF)R��dC�F	9D[�C�;�E���A:�cA�LÂC�OPL7C�OP�
E�A:<��fC�;�E�F)C�E`�t�PADS$OtXYW�R��PF�E�SQADC�;�E`S�C�;�A:<&F)R�W?E`S�W�9�F�Ot<��½C�;�E�CQOc��A:�

AD<���OtXYW�R��cF�Otb�E�W?E`S)CQR�SQ��AICQOt9�<�F�Ot<|AYF�Ot<����tEjA:<�AD�c]
F)OPF`>�U/EVC�ADOc�tEG�=Ot�c�tR?F6CQSQADC�Oc9:<�FZA:S�E½�:Ocb:E`<e[¾9�S�AD<{EV��A:X�W��tE

LTA:F�Ej´Z;�E`S�E�C�;�E�F6CQET�c�cA:S�X�A:FQF�AD<��|SQET�PAICQOtb�Ejb:E`�t9
LTOdC6]=;�Ahb:EjC�;�E�SQADC�Oc9�Ã�ÄDÅDÆ?ÇQÈÊÉ�Ëxl�Ì l:n�v&@�Í�ÅIM^XÎFVÏ�H

AD<��=CQ;�E�F�9:�PADS�OcXYW�A:LVC�W�ADS�ADXYETC�ETS�OcF�n0mYl:l�l�iZaj>���;�OPF�LTA�F)E�;?A:FZ[¾EGAICQR�S�EGF�F�OtXYOc�cA:SZC�9&C�;�EfOtXYW�ET<��
Oc<��

Ð �tOcE`F�E/k^rGl/OcXYW�R��PF)EZ´ZOtC�;YCQ;�E�OcXYW�A:LVC$W�ADS�ADXYETC�ETS	F�ET�cE`LVC�E`��CQ9��?E/LV�c9�F�E7CQ9½C�;�E��t9I´+ET<���9:[�CQ;�E�W�SQE`��OcLVC�E`�

SQA:<��:E�>	¼uE½��<?�=C�;�ADCZC�;�EjW�E`A:M&Oc<{C�;�E�9���F)E`S�bIA:���tE�LT9:XYEVCZ¿�R���EV��LTETE`��F�C�;�ADC��
R�E½CQ9YC�;�Ej�0AD�PA:LVC�OPL�CQOc��E

AD�c9:<�E½�^]=ÑÒn�rhÓe>	¼�EjAD�PF)9YW�SQE`F�ET<0CZSQE`F�R��dC�F�[¾9:S�CQ;�E½C�OcXYE��
E`W?E`<��
ET<?LVE�9D[*C�;�E½¿�R
�{ET<�;�A:<�LVE`XYET<0CQFZA:<��

[¾9:S/C�;�E�XYE`AD<§ET<�LT9:R�<0C�E`S�[¾SQE`Ô0R�E`<�LV]{9:[1´7EGADM|F6CQET�c�cA:S/OcXYW�R��PF)E�ETb�ET<0CQF/A:F�[¾R�<�LVC�Oc9:<�F�9D[�Ã�ÄIÅ:Æ�Ç�ÈpÉ$A:<��

F)9��cA:S�OcXYW�A:LVCZW�ADS�ADXYEVCQETSG>

ÕYÖV×4Ø|ÙIÚQÛhÜTÝ$LT9:XYEVC�FT_���]0<?ADXYOcL`FT��LTET�cE`F)C�OPAD��XYE`L�;?AD<�OPLTF`>



� n �

Þ?ß ¥V¤|®j�&��¡=£|°�®�¥`��¤

��;�E�9�R
C�E`S�¬/9:S�C�LT�t9�R��uOcF�[¾9�S�X�AD�c�c]§�
EV�?<�E`��A:F/CQ;�E�ET<�F�ETXf���cE�9:[�LT9:XYEVC�F½;�Ahb^Ot<��=F�ETXYOcXYAD�69:S�AI�
EGFYàár`l:â

iZa���¬/9�S)C�r`�0mDl0�Â>j�pCj;�A�F��?E`ET<4F);�9I´Z<BC�;?AIC½C�;�E�bIA�F6C�X�AI�69�S�OtC6]{9D[$CQ;�E`F�E&LV9�XYEVCQF½A:S�Ef��S�F6C�o�CQOtXYEYET<0C�S�AD<0C�F/Oc<0C�9

C�;�EjOt<�<�ETS/W��cA:<�EVC�ADSQ]eSQET��Ot9�<���~�E`S�<�A:<��
E`ã&r`����rG�V_�AD<?�|F)R�L�;BLT9:XYEVC�F�ADSQE½C�;�ETSQEV[¾9:SQE�LT9:XYXY9:<��c]eSQEV[¾E`S�SQE`��C�9�A:F�ä�ÖVå	>

��;�E��
9:XYOc<�AD<�LTE�9:[1C�;�Ef��A:�cA�LÂC�OPL�CQOc��E�Oc<§X�ADM^Oc<��{¬/9�S)C/LT�t9�R��BLT9:XYEVC�F�9���F)E`S�bIA:���tE�;�A:F/�?E`ET<§��S�XY�c]{E`F)CQAD���tOPF);�E`��>

³�ET��Ot<�<�Ot<���´ZOdCQ;BCQ;�Ef´�9:SQM{9D[$³�]^�Z�6r`���:v0�Â_�AeF�R�LTLTE`FQF)Oc9:<B9:[7F)C�R��
OcE`F��gLV[6>j@BAICQE`F�E�A:<��|¼æ;�OtC�X�A:<5rG�:��q�_�¼æOcET��ETS�C

AD<?�§� S�E`XYA:Ot<�Eer`���:��_�A:<��BSQEV[¾E`S�E`<�LVEGF�CQ;�ETSQETOc<?��;�Ahb:E��
ETXY9�<�F6CQSQADC�EG�|C�;?AIC�C�;�E��
OPF6CQS�Oc��R
CQOt9�<§9:[$9:��F�ETSQb:EG�{9:SQ��OtCQAD�

ET�cETXYE`<�C�F�9D[1<�E`´±LV9�X�ETCQF�LV9�S�SQET�PAICQE`F�´�ET�c�*´ZOdCQ;BC�;�EfW�SQE`��OcLVC�Oc9:<�F/9D[7A&C�;�E`9:SQ]=C�;�ADC/CQ;�Ef�0AD�PA:LVC�OPLj�
OPF)M{CQOc�
E�OPF�CQ;�E

W�SQE`�
9�XYOt<�A:<0C�[¾9:S�LVEfS�EGF)W�9:<?F)Oc���cE�[¾9�S�L�;�A:<��:Oc<��=LV9:XYETC/W�ETSQOt;�E`�tOPA=AD<��§��S�Oc<���Ot<��eC�;�E`XçOt<0CQ9eCQ;�Ef9���F�ETSQbhA:���cE�ãT9�<�E:>

��;�OPF�OPF�C�SQR�E���R�S�Oc<��YCQ;�EjW�SQE`F�ET<0C�ETW�9
L�;BAD<��=OPF��cOtM�ET�c]&CQ9��?E�C�SQR�E�´Z;�ET<BAhb�ETS�AD��E`�&9Ib�ETSZ�c9:<��YCQOtXYE�FQLTA:�tEGFj�gè�ETOPF)�cETS

ÖTé�êIëcì�rG�:�0k
_
è�ETOPF��tE`S�r`�:��l��V>

w�9:<�ETC�;�E`�tEGF�F`_0F)C�E`�t�PADS7OtXYW�R��cF�E`F��
9fLT9:<0C�SQOc��R
C�E�C�9�X�A:M0Oc<���¬/9�S)C�LV�c9:R��&LT9:XYEVC�F19���F)E`S�bIA:���tE�_�A:<���´�E�Ot<^b�E`F)C�Oc��AICQE

;�E`S�E`Ot<=C�;�E�LVOcSQLTR�X�F6C�AD<�LTE`FZ´Z;�ETSQE½C�;�E�í�ÙDîYïTðñä�Ö�Û½W�ETS�C�R�SQ��ADC�Oc9:<�FZ9:[ CQ;�E�F)C�E`�t�PADS�OcXYW�R��PF)EfAD<���C�;�Ej��A:�cA�LÂC�OPL�C�OP�
E�A:S�E

OcX�W�9:S�CQA:<0C`>7¬/R�S�[¾9
LVR?F�C�;�E`S�ET[¾9:SQE�OPF�9:<{´�E`A:M&F);�9I´�ETS�F`_^��EV��<�EG�=;�ETSQE�A:FZLTA�F)EGF�´Z;�ETSQE�C�;�E�W�E`A:M&9:�?F)E`S�bIAD���tE½F);�9I´7E`S

¿�R
�|OPF��cE`FQFZCQ;�AD<uq�òóCQ;�Ej¿?R
�B�
R�E�CQ9&C�;�EfA:��OcA:��AICQOcL`AD�c�t]�bhA:S�]^Oc<��YC�OP�
E�AD�c9:<�E�>���;�E�F)C�SQ9:<���E`F)C�F6CQET�c�cA:S/F�;�9I´7E`SQF`_�9�S

F)C�9:SQX�FT_^´ZOc�t��9
L`LVR�S�´Z;�E`<&C�;�E½F)CQA:S�W?E`S)CQR�S��?F$CQ;�E½Ot<�<�ETS�¬/9:S�CZLV�c9:R���_
´Z;�9�F�E�W�SQ9:W�ETS�C�OcE`F�ADSQE��tEGF�F�´�ET�c��M^<�9I´Z<���s0CQETSQ<

AD<?�e¼�ETOPF�F�X�AD<BqDl�l�r�_^N�ETb^OPF)9�<�ÖTé�êDëtì7q:l:l�rG�Â>

¬/R�S1��]0<?ADXYOcL`AD��A:<�AD�c]
F)OPF*OcF$�
E`FQLVSQOt��E`��Oc<&s^E`LVC�Oc9:<&q
>*�pC7LV9�<0CQADOc<�F*CQ;�E��
E`FQLVSQOcW
C�Oc9:<�9D[�C�;�E�EV}�E`LÂC�F	9D[�C�;�EZ��AD�PA:LVC�OPL

C�OP��A:��[¾9:S�LVEGF	AD<��Y9:[�Aj;0]^W�9DCQ;�EVCQOcL`AD��F)C�E`�t�PADS1OcXYW�R��PF)E/A:LÂCQOt<���9:<Y<�E`A:S)opW�A:SQA:�?9��tOPL�¬/9�S)C$LT�t9�R��YLV9�X�ETCQF`>�s
E`LÂCQOt9�<&v½�:Ocb:EGF

9:R�S�S�EGF)R��dC�FT>Z~*OtS�F)C/´�EjLTAD�PLVR��cADC�E�CQ;�EjW�E`ADM�¿�R
�|E`<�;�AD<?LVETXYE`<�C�AD<��=CQ;�EjXYE`A:<|ET<�LT9:R�<0C�E`S�[¾SQE`Ô0R�E`<�LV]=A:FZ[¾R�<�LÂCQOt9�<�F

9D[�Ã�ÄDÅDÆ?Ç�ÈpÉ�AD<��óF)9��cA:SjOtXYW�A�LÂC�W?ADS�ADXYEVCQETSG>=¼�E&CQ;�ET<5LV9:XYW�A:S�E�W�S�EG�
OcLVC�Oc9:<�F�´Z;�ET<ôC�;�E���AD�PA:LVC�OPL�AD<��4F)C�E`�t�PADS

Oc<�CQETS�A:LVC�Oc9:<�FZA:S�E/C�SQE`ADC�E`�{F�ETW�A:SQADC�E`�t]&A:<���C�;�E½¿�R��^EGF�ADSQE�LV9�X���Oc<�E`���gF�R�W�ETSQW?90F)EG�^o�¿�R
�=L`A:F�EG�7´ZOtC�;=C�;�90F)E�´Z;�ET<=C�;�E

Oc<�CQETS�A:LVC�Oc9:<�F�ADSQE�LT9:Xf��Ot<�E`�eA:<��eA�F�Ot<����tE/¿�R
�=LTAD�PLVR��cADC�Oc9:<&OPFZ�
9:<�E���F)R�W�ETSQW�9�F�E`�^opW?E`S)CQR�SQ��AICQOt9�<�F7L`A:F�EG�V>1z7;�9090F)Oc<���A

F�W?EGLVOt�?L½EV��ADXYW��cE½´Z;�OPL�;=;?A:FZF�9:XYE�A:F�W?EGLÂCQF�9:[ CQ;�E�OcX�W�ET<?�
Ot<�� Ð �tOcE`F�E�k^r`lYLT�t90F)E�ADW�W�S�90A:L�;§� Ð ADS�L:õOPA�s õAD<�L�;�ETã&ÖVéZêIëcì

r`���:�0�Â_�´�Ej��Otb�E��
EVC�ADOc�tEG�{W�SQE`�
OPLÂCQOt9�<�F�9:[	C�OcX�ETop��ETW�ET<��
E`<0C��
OPF6CQS�Oc��R
CQOt9�<�F�[¾9:S�bIA:S�Oc9:R�F�9:SQ��OtCQAD��ET�cETXYET<0CQF`_�Ot<�LT�tR?�
Ot<��



� m �

LV9�S�SQET�PAICQOt9�<�F���EVC6´�ETET<BC�;�E`X=>/��;�E`F�EfL�;�A:SQA�LÂCQETSQOcF)C�OPLTFZLT9:<�F)C�OtC�R
CQEfAY�?<��:E`S�W�SQOc<�C/9D[	´7EGADM=OtXYW�R��cF�Otb�EjW�ETS�C�R�SQ��AICQOt9�<�F

9D[	CQ;�EY¬/9�S)C�LV9:XYETC/LV�c9:R���>�¼uEfC�;�ET<BW�SQE`F�ET<0C/A&�tOPF6CQOt<��e9D[	CQ;�E�W�S�Oc<�LVOcW�A:� LV9�<�F�E`Ô0R�ET<?LVE`F�9D[1´�E`A:M�F�;�9I´7E`SQF�;�Ahb^Ot<��

A�´ZOP�
E�S�AD<��:E�9D[1F)C�E`�t�PADS/XYA�F�F�E`F`_�b�ET�c9
LVOtC�OcE`F�A:<��{OcX�W?A:LÂC�W�ADS�ADXYETC�ETS�F`>���;�OcF�F)EGLÂCQOt9�<|OcF/LV9:<?LV�cR��
E`�B�0]{LV9�XYW�ADSQOt<��

9:R�S�S�EGF)R��dC�FZ´ZOdCQ;BF)9�XYE�W�S�Oc9:S/AD<�A:�t]
F�E`F`>$�Ê<§s^EGLÂC�Oc9:<{n&´�EjF�R�XYXYA:S�OcãTE�9�R�S�W�SQE`��OcLVC�Oc9:<�F`_��
OPF�LTR�FQFZ9:��F�ETSQbIAICQOt9�<�F�AD<?�

LV9�XYX�E`<0C�9�<=C�;�E�W�9�FQF)Oc��Oc�tOtC6]&9:[��
OPFQLVETSQ<�Oc<��YAD<{OtXYW�R��cF�Otb�E�LV9:<0CQS�Oc��R
CQOt9�<eCQ9YC�;�EjLT9:XYEVC�¿�R
��>

ö�ß ¡Y÷�¤|ªeø±¥`°fªe¯xøÒ �°f¨|ªe¤|¥`��ø3�

ö�ßgÞ�ß ¦=¹�ù�¹�ºD·Gúgº|®jú�û ü

��;�E½�
]^<�A:X�OPLTF�9:[�C�;�E½��A:�cA�LÂCQOcL�C�OP�
E�A�LÂCQOt<��f9:<�<�E`A:S)opW�ADS�AD��9:�cOPL�¬/9:S�C�LV�c9:R?�eLV9�XYEVCQF�OPF$XY90F6CZF)OcXYW��c]��:Ocb:ET<eOt<=A

w�E`´�C�9�<�OcA:<&[¾S�ADXYET´�9:SQM{�g@BADC�E`F�E�AD<��e¼æ;�OtC�XYOtSQEYr`���:���V> ��;�OPF�[¾S�ADXYET´�9:SQM���E`FQLVSQOt��E`F�;�9I´ýCQ;�E�AD<���R��cA:S7XY9�X�E`<0C�R�X

AD<?�§CQ;�E�W�ETSQOt;�E`�tOc9:<4�
OPF)CQAD<?LVEB�gþÿÑ�� q Ð @�������¨	��
��jADSQEYL�;?AD<���E`�u�0]§C�;�E��0AD�PA:LVC�OPL�CQOc��E:>�N�EVC�²3�?E&C�;�E

��A:�cA�LÂCQOcL½CQOc��AD� [¾9:S�LVE�A�LÂC�Oc<��&9�<§AeLT9:XYEVC½F)E`W�ADS�AICQE`��[¾SQ9:X C�;�EYs^R�<B�^]|� Ë
���ô÷�����>�è�ETSQE�� W�9:Oc<0CQF�C�9eC�;�E

LVE`<0C�ETS�9D[$C�;�E���A:�cAD�^]{AD<?��� W?9�Ot<0C�F�CQ9eCQ;�E�<�9:S�C�;B�0AD�PA:LVC�OPLjW�9:�cE=��w Ð \7�V>��Ê<BC�;�E�LT9:<^b:E`<�CQOt9�<�AD�*ADW�W�S�9h�
OcXYADC�Oc9:<�_

AIC�C�;�E�F)9��cA:S��t9
L`AIC�Oc9:<{CQ;�Ej�0AD�PA:LÂCQOcLjW?9:C�ET<0CQOcA:��OPFZCQA:M:E`<{C�9&��EfA:ãTOcX�R
CQ;�AD�c�t]{F�]0XYXYEVCQS�OPLjA:<��=C�;�Efb:E`�t9
LVOtC6]{LVR�SQb:E�OPF

S�A:�
OPAD�c�t]e¿?AICG>���;�E�C�OP��AD��[¾9:S�LVEjOc<§A�<�9�<
opS�9:CQAICQOt<��Y[¾SQA:X�E�´Z;�9�F�E�AI�
EGF�W�9:Oc<�C�C�9&CQ;�E��0AD�PA:LVC�OPL�LVET<0CQETS/A:<��Bw Ð \ AIC

C�;�EjC�OcXYE�9:[�9���F�ETSQbhADC�Oc9:<|LTA:<{C�;�E`<B��E�XY9
�
ET�cE`�|A�F��gè�ETOPF)�cETS�AD<��|� SQETX�ADOc<�E&rG�:�:�0��² Ë
��� K ������� K ÷������ K ��_
´Z;�E`S�E�����OPF/C�;�E�F�9:�PADS/9:SQ��OdC�AD� [¾S�EGÔ0R�ET<�LT]|AD��9:R
C�C�;�E���A:�cA�LÂCQOcLfLV9:SQEfA:<�������Ë � n � Ð�!#"�$ OPF�CQ;�E�<�9:XYOc<�AD�	F�9:�PADS
AD<��:R��PADS/9�FQLVOc�t�PAICQOt9�<{[¾S�EGÔ�R�ET<�LT]{A:�?9�R
C�CQ;�E��0AD�PA:LVC�OPL�XYOc�
W��cA:<�E:>½è�E`S�E !%"&$ OPF�CQ;�EYADãTOcX�R�C�;�A:� Ahb:E`SQA:�:E�9:[	C�;�E��t9
L`AD�
�
OPF)M��
ET<�F�OtC6]:>1��;�E��0AD�PA:LÂCQOcL�C�OP��A:��C�9�SQÔ0R�E½9:<�C�;�EjLV9:XYETC)o6s^R�<|F)]
F)C�E`XáOcF('¨çË ��ò=²½>

¼�E/�
E`<�9DCQEZC�;�E�9:SQOc�:Oc<�AD��bIA:�tR�E�9D[�F)E`XYOtX�AI�69�S$AI�
OPFT_�W�SQOt9�S1C�9�W?E`S)CQR�S��?AIC�Oc9:<��^]fC�;�E�W��cA:<�EVC�FT_^A:F*)j>	��;�E/9:SQOt��Ot<�A:�
9:SQ��OtCQA:��ET<�ETSQ�:]eW?ADS�ADXYEVCQETS�OPF,+.-.rGl /ViZa�Å0)�>/¬/R�S/L�;�9�OcLTEj9D[�CQ;�E�SQETX�ADOc<�Oc<�����b�EjOc<��
ETW�ET<?�
ET<0C/9�S���OdC�AD��E`�tE`XYET<0CQF
Oc<�LV�cR��
EGFZC�;�E�C�OcXYE�9D[�W�A�F�FQAD��E�9:[	W?E`S�Oc;�ET�cOc9:<�_21�_�CQ;�E�ADW�;�ET�cOt9�<|�cADC�OtC�R���E:_23e_�A:<��=�t9�<��:OtC�R?�
E:_54�_�CQ;�EjX�AD��<�OtC�R��
E�9D[
C�;�EjLV9:XYETC76 FZF)W�E`LTOd�?L�A:<��:R��cA:S�XY9�X�E`<0C�R�X{_�þ4_�A:<��=OdC�FZ9:SQOcET<0CQADC�Oc9:<�A:<��:�cE:_987_�´Z;�OPL�;=OcF���EV��<�EG�=Ot<|�$Ô�>Z�gv0���?E`�t9I´�>

w�E`ADS�opW�ADS�AD��9:�cOcL�LV9:XYETCQF�ADSQEfXY9�F)C½�tOcM:E`�t]=C�9=;�Ahb�EjC�;�ETOcS�W�ETSQOc;�ET�cOcA�SQE`�
R�LTE`�BC�9�C�;�E�9:��F�ETSQbIAD���cE�SQET��Ot9�<�>�~�9�S



� � �

F�R�L�;=LT9:XYEVC�FT_?� Ñ;:�<= _�´ZOtC�;|LTA:S)CQE`F�OcA:<�A:W�;�ET�cOPAfR�<�OdC/b:E`LVC�9�S�LT9:XYW�9:<�E`<�C�F
<= Ñ =

q>) ËÒ�gLT9�F93ÒLT9�F94,��LV90F93xF�Ot<,4?��F�Ot<�3f�VÌ �6rh�

¬/�
C�ADOc<�Ot<��fCQ;�EjF�E`LVR��cA:S�L�;?AD<���E�Oc<|AD<���R��PADS�XY9:XYET<0C�R�XÎ9Ib:E`S�A:<{9:SQ��OdC�AD��W�ETSQOt9
��_9@BA�_�´�E�;?Ahb:E
C ¨EDGFIHKJ½Ë !ML¨ $ @BA4Ñ m

q @BA�) K ��� K LV9�FN3PO <Q F�Oc<,3 �6r*��R?LT9�F�q 47�S� <T R�F)Oc<�q>4�UV� ��q��

´Z;�E`S�E <Q � <T A:S�EfC�;�E&LV9:<^b�ET<0C�Oc9:<�A:�	F)W�;�ETSQOcL`AD��R�<�OtCjb:EGLÂC�9�SQF�Oc<4A=F�]
F6CQETX 9:[�LT909�SQ��Ot<�ADC�EGF/´ZOtC�;�S�A:�
OPAD�	�
OcSQE`LÂCQOt9�<<= >|�7F6CQOtX�AICQE`F��?A:F�E`��9:<�CQ;�E&9:�?F)E`S�b�E`���
OPF6CQS�Oc��R
CQOt9�<49D[Z�tR�X�Oc<�9�R�FjX�AIC�C�E`S�AD<���9�<ôF6CQET�c�cA:S��
OPF6CQS�Oc��R
CQOt9�<�F�A:S�E���W- q>� ÅDqIn0l|@|]^S�[¾9:S�C�;�E=F)9��cA:Sj9:SQ��OtCQA:�	[¾S�EGÔ0R�ET<�LT]:_ !%"&$ ÑÎl�Ìcre@ � W�LDÏ5X�[¾9�SjCQ;�E&��A:�cA�LÂCQOcL��
OPF�M���ET<�F�OdC6]�AIC

C�;�EfW�SQE`F�ET<0C�ETW�9^L�;�_Y� � -3qZ� ÅI��l&@|]^S/[¾9:S�C�;�EYF�9:�PADS�90F�LTOt�c�PAIC�Oc9:<B[¾S�EGÔ�R�ET<�LT]{A:�?9�R
C�C�;�E���A:�cA�LÂC�OPLjXYOP�
W��PAD<�E�_�AD<��R[-\� � K Å>� � K Ñ.l�Ìtrf[¾9:S½CQ;�EY��A:�cA�LÂC�OPLfSQA��
OcA:�*C�OP�
E�W�ADS�ADXYETC�ETSY�g@BETSQS�Ot��ET�P�5r`�:�0q
_�è�9��tXf�?E`S��{AD<?�u~*�c]0<�<4q:l:l�l��Â>

�Ê<4�$Ô�>B��q��Â_ ´7E�9�X�OtC�A�C�E`S�X 9D[7SQET�PAICQOtb�EYETSQS�9�S�9:[,] O �#R*���^@BA1� K U�_ l�Ì l�r�C�;?AICj9
LTLTR�SQF½´Z;�ET<�´7E�L�;�9^90F)E�C�;�E

<�9�<
o�SQ9DC�AICQOt<��fS�ET[¾ETSQET<�LTE�[¾S�ADXYE½A:F�´�E���9�>	i�<{ETSQSQ9:S�9D[`] O H/ �a���^@BA1� K U 9^L`LVR�S�F�´Z;�ET<=´�E�X�A:M:E/C�;�E�A:��OcA:��AICQOcL�C�OP��AD�
ADW�W�S�9h�
OcX�AIC�Oc9:<=AD<��=A:FQF�R�XYE½AYLT9:<�F)CQA:<�CZbIAD�cR�E�9:[*�
OPF)M=�
ET<?F)OtC6]:>

³�9DCQ;=LT9:XYW�9:<�E`<�C�FZ9D[ C�;�E�b�E`LVC�9:S !ML¨ $ ADSQE½F��c9I´Z�t]�bIADSQ]^Ot<��YF�Oc<�LVE�L�;�A:<��:EGF7Oc<=C�;�E�X�AD�69:S�AI�
OPF�9:SQOtE`<�C�AICQOt9�<=A:S�E
LV9�FN3 C 44Ñ C 3±Ñb]�c C þþ �)edef r

�
R�SQOc<��|A=F�Oc<��:�cEY9:SQ��OdCG>��Ê<4LV9:<0CQSQA�F6CG_��?EGLTADR?F)E�¨ OdC�F)E`�d[�OcF½S�ADW�Oc�
�c]§L�;�A:<��:Oc<��?_�AD<^]{[¾9:SQX�AD�cOcF�X ´Z;�OPL�;4F)EGLVR��PADSQ�c]

Ahb:E`SQA:�:EGF	C�;�EjF�L`AD�PADS�C�OcXYEj�
ETSQOtbIADC�Ocb:E

Lþ Ë þ Ï�H,g ¨�hi'¨kj{Ë þ Ï�H,g þel Lþelm�ôþen Lþ�n7jk-
�|LV90F98 Lþel[��F�Ot<�8 Lþen �gv0�

�gA�F�Ot<�è�ETOPF��tE`S½A:<��§� SQETX�ADOc<�E=r`�:������´ZOc�c����<�� !,Lþ $ C�9=�?EYS�ADW�OP�
�c]|bIADSQ]0Oc<��=F)Oc<�LVE�8+OcF½S�ADW�Oc�
�c]|L�;�AD<��:Oc<���>j��;�OPF

;�Oc�:;��cOc�:;0CQF�CQ;�E�bIAD�cR�EY9D[$CQ;�E&w�E`´�C�9�<�OcA:<uW�S�EGF)E`<�C�AICQOt9�<�>��$Ô0R�AICQOt9�<5��v���SQE`�
R�LTE`F/C�9{CQ;�EYW�ADS�AD��9:�cOPL��cOtXYOtC�9D[7C�;�E



� k �

LV9�S�SQE`F�W�9:<��
Oc<���S�EGF)R��dC	Oc<�è�ETOPF)�cETS1A:<��Y��SQETX�ADOc<�E½�6rG�:�:���IC�;�ETOcS$�$Ô�>7��qDl0�)�*Ot[�9�<�EZF)ETCQF*C�;�E�LV9:SQE�Ot<0C�E`SQA�LÂCQOt9�<fW�A:SQA:XYEVC�E`SR�Ë lYAD<��&C�S�AD<�F)[¾9:SQX�F1CQ;�E�AD<����tEGF*3o�p4,�q8$_^CQ9�C�;�E�XY9:SQE�LT9:<^b:E`<�CQOt9�<�AD���1R��tE`S�A:<��:�cE`F*r,�q�s�pt�>���;�E/�PAIC�C�ETSZF�EVC�ADSQE/A:�t�
S�ADW�OP�
�c]&bIADSQ]0Oc<��Y�
R�SQOt<��YA�F�Oc<��:�cE½9:SQ��OdCG>

ö�ßPö�ß ��·`ü^ùgù�¹
¸&¥vu�w`x ù�¶`ü
��;�E��
]^<�A:XYOcL`F79:[*A�;^]^W?9:C�;�ETC�OPLTAD��;�Oc�:;�opF�W?E`E`�=F6C�ADS�Oc<�CQETS�A:LVC�Oc<��f´ZOtC�;�C�;�E�s^R�<
oÊLV9�X�ETC�F�]
F6CQETXá9�<=AfSQE`LÂCQOt�cOc<�E`A:S

C�S�AI�6EGLÂCQ9:SQ]�OcFZ<�9I´ LV9�<�F�Oc�
E`S�EG��>	¼�E½CQADM�E�C�;�E�SQET�PAICQOtb�E�b�ET�c9
LVOtC6]�C�9���E½C�;�EjFQADXYE½[¾9�SZ�?9:C�;=C�;�E�s
R�<BAD<��=LV9�XYEVC�AD<?�

´�E½C�SQE`AICZCQ;�E�Oc<�CQETS�A:LVC�Oc9:<|A:F�Oc<�F)CQAD<0C�AD<�E`9:R�F�[¾9�S�AD�c��LV9�XYEVCQF�F)Oc<�LVE½CQ;�E�CQSQA:<�F)OtCZC�OcXYE�[¾9:S/A�F)CQA:S�´ZOtC�;|b:E`�t9
LTOdC6]=Ñ±v:l

M^X F Ï�H C�;�SQ9:R��:;=C�;�E�¬/9:S�C/LV�c9:R?�{OcF½Ñ±v�l&l:l�lY]^S`_?´Z;�OcL�;§OcF/F)X�AD�c� LT9:XYW�A:S�EG�=C�9�CQ;�EjCQOtXYEfFQLTA:�tEj[¾9:S/L�;?AD<���E`FZOc<

C�;�E�¿�R
�{9D[	LV9�X�ETCQFZOc<0C�9�CQ;�EjW��PAD<�EVCQA:S�]eS�E`�:Oc9:<{S�EGF)R��dCQOt<��Y[¾SQ9:XÎC�;�E�OtXYW�R��PF�E:>���;�E�LV9�<^b:ET<0CQOt9�<�AD���
ET��<�OtC�Oc9:<|9D[�CQ;�E

OcX�W?A:LÂC½W�A:SQA:X�ETC�E`S�OPF�A��
9:W�C�E`��>��pC½OPF/�
OcSQE`LÂCQE`�B[¾S�9�X�C�;�EYF�L`AIC�C�ETSQOc<��eLVE`<0C�ETSY�ñCQ;�E�F6C�ADSÂ��CQ9eCQ;�E�FQLTADC)CQETSQE`�|9��
�6E`LVC

�ñCQ;�EjLV9�XYEVC�9:S�s^R�<?�ZAIC�CQ;�E�S�EGF)W�E`LVC�Ocb:E�LV�c9�F�E`F)C�ADW�W�S�90A:L�;�>	s^]^X���9:��<�9:CQADC�Oc9:<=OcF�A�F�[¾9:�c�t9I´�F`�

y�zG{^|a|#}�~[��}&�^� � Ã�Äy��Z|#}�~ t ���2}��0zS�5}K~Z}���{7zG{^~ � µ1Í�m����{^z��5�>� t z t ����}Kz t ���2�5|��7{ � �y�zG{^|a|#}�~[��{�|#�Z� t z��e~Z{�|#}�z t ��{izG��z��2{�y`�5� � �����E{^z �����W� J0��m����{^z t ���2}��0zS�5}�~�}���{^zG{7~ � µ�- µ1Í;�ó�\�+���\h�<� � J�� ��<� � J��y�zG{^|a|#}�~,�5�>� t z t ���.}�z��v���E{^z t ���N��|a�^{ � ¸i- �\��µ�m����{^zV��~>� t zG}�|B��{�|a�Z� t z�� � ��m����{^z��p�5{^� t��5t �,}������5|a}�~[�E����{^��z��2� � ¨�-æ��òE�
´Z;�E`S�E½µ1Í�� � � J0� �	µ¡�¢� � J0� >1��;�E�OtXYW�R��PF�E½C�9�C�;�EjLT9:XYEVCj�gS�E`�cADC�Ocb:E�C�9YCQ;�AIC�9�<eCQ;�E�s^R�<?��OPF�CQ;�ET<

C �çË
� q Ð Ã Ä
Æ Ç�ÈpÉ¤£ µ� K � µ1Í� Í K&¥ �



� � �

C ¨kF§¦©¨KªK�I«�J/Ë ��ò C � �¾n^�

´ZOtC�;|LV9�X�W�9:<�ET<0CQF

C þ nv¬®­M¯�° É®±6È Ë q Ð Ã�Ä�:
Æ Ç�ÈpÉ £ � l� K � � Í l� Í K�¥ �

C þel ¬®­�¯�° É²±6È Ë³� q Ð Ã4Ä7:
Æ?ÇQÈpÉ £ � n� K � � Í n� Í K�¥ Ì ��m��

@BADC�E`F�E&ÖVéZêIëcì��)r`�:�����$<�9DCQE�C�;�ADC�9:<�E�LTA:<{<�ET���tEGLÂCZET<�E`S���]&L�;�AD<��:E`FZF�Oc<�LVE

C + ¬®­M¯�° É®±6È+ Ñ q C cG´ �: d ¬®­M¯v° É²±)È f r �
´Z;�OPL�;{OcF�W�A:S)CZ9:[ CQ;�Ej�
EV�?<�OdCQOt9�<{9D[ 9�R�SZ´�E`ADM�F);�9I´�ETS�ADW�W�S�9h�
OcX�AIC�Oc9:<�>

¼�EjLTA:<eE`F)C�OcX�AICQE½C�;�E½W�A:SQA:X�ETC�E`S�S�AD<��:E�9D[ Oc<0C�E`S�EGF6C�A:F7[¾9��t�c9I´�FT>	��;�E½´�E`A:M&F);�9I´�ETS�F7´7E�[¾9
LVR�F�9�<�9
L`LVR�SZ´Z;�E`<

C�;�E�OcX�W�R��cF�E�CQ9eF);�9I´7E`S�LV9�X�ETCQFZW�S�ET[¾ETSQET<0C�OPAD�c�t]=�
9:XYOc<�AICQE`F�C�;�EfOtXYW�R��PF�E�C�9�CQ;�E�s
R�<�>Z�p[	C�;�EjW?E`S)CQR�SQ��AICQOt9�<BAI}�E`LÂC�F

LV9�XYEVCQF�CQ;�AICZ;�Ahb�Es)³µ q:m�l:l�l�iZa CQ;�E���A:�cA�LÂC�OPLZCQOc��EjLTAD<{LV9�<0C�SQOt��R�C�E�C�9YSQE`�
R�LTOt<���þ _ þ É®¶ -�� q Ð @·��� É²¶ >	è�ETSQE� É®¶ ÑxrGm�iZaÁOcFZC�;�E�<�9�XYOt<�A:���t90F�FZLT]^�tOc<��
E`SZ�?9�R�<���A:S�]�>$s^EVC�C�Oc<��¸: Ñ � Í&_�´7E½�?<���C�;�ADC�LV9:XYETCQFZADSQE½OtXYW�R��cF�E`�=´ZOtC�;C þ ¬®­�¯�° É²±6È µýþ�É²¶Z´ZOtC�;�Ot<|AfC�R���Ej9:[ OcX�W?A:LÂC�W?ADS�ADXYEVCQETS
�: Ñ ��TÍ Ñ Ã4Ä

@ Í
r`l�M^XÎF Ï�H

Æ?Ç�ÈpÉ _ r�Ì

��;�E�F6CQS�E`<��DCQ;B9D[	CQ;�EfF�;�9I´�ETS�´ZOc�c��CQ;�ET<§��ETW�ET<��§9:<|CQ;�E�S�AICQOt9�Ã Ä Å:Æ Ç�ÈpÉ A:<�� � ÍÎF)Oc<�LTEjC�;�E`F�Ef�
ETC�ETSQXYOt<�EjC�;�E�F�Otã`E

AD<?�&CQ;�E��t9
L`AIC�Oc9:<=9D[*C�;�E�OtXYW�R��PF�E`��C�R���E�9D[	LV9�XYEVCQF`>	~�9�SZ�t9�<��DopSQA:<��:E�C�OP��AD��OtXYW�R��PF�E`F`_��$Ô�>Z�¾n^��S�EG�
R�LVEGF�C�9

C ¨ F¹¦?¨�ª �I«�J �5º q Ð Ã�Ä�:½K
Æ Ç�ÈpÉ � Í K O <� ò <�W� J0� <�\h <�W� J0� �óq <��ò <µ Í»<��h <µ Í U �g�0�



� � �

AD<?�BCQ;�E�AD<���R��cA:S½X�9�XYET<0C�R�X L�;�AD<���EfOPF½F)X�A:�t�cETS½�^]§A�[gA:LVC�9:Si:jÅ � ÍY>Y~�R�S�C�;�E`S`_ F)R��?F6C�AD<0C�Ocb:E�OtXYW�R��cF�E`F½´ZOc�t�$<�9
�c9:<���ETS��?E��c9
LTA:�tOcãTEG��A:�t9�<���C�;�E�W�ETS�C�R�SQ��ETS^6 F�CQSQAD�6E`LÂCQ9:SQ]&A:LTS�90F�F$C�;�EjLTET�cE`F)C�OPAD��F�W�;�E`S�E�>

�ÊXYW�R��PF�E`�=LV9:XYETCQFZLV9�R��P�e��E�XY9Ib0Oc<���ETOtC�;�E`SZOt<^´�ADS��&9�S�9�R
C6´�ADS��&AIC�C�;�E�W?E`S)CQR�S��?AIC�Oc9:<{F�OdCQE:>	��;�E�[¾S�E`E�[gAD�c��C�OcXYE

[¾SQ9:X.C�;�E/�t9
L`AIC�Oc9:<e´Z;�ETSQEZC�;�E/OcXYW�R��PF)E/9^L`LVR�SQSQE`��_�:�_�9:[�Aj<�EGADS�o�W�A:SQA:�?9��tOPL�LV9�X�ETC79:[�F)E`X�OcX�AI�69�S7AI�
OPFM)�_0OPF7�:Ocb:ET<��^]
C z �a:��p)/�1Ë @BA

qZ�³¼ �¸�5s^Oc�:<�� L:�� £ � q ��F)Oc< Ï�Hm½ :) �+r�¾�� ½ :) ½ qs� :) ¾?¾�¿À ¥�Á Ì ��k:�

N�ETC)CQOt<�� z Ë l[-ÁC�;�E�F)C�ET�c�PADS�OtXYW�R��cF�E�C�OcX�E�_^C�;�OPFZET�^W�S�EGF�F�Ot9�<&�:Ocb:EGF1CQ;�EeÙ:ïVÜTÖVÚ0ÂIêIé�ðgÙIäYCQOtXYE½9D[ C�;�EGF)E�LT9:XYEVC�F7´Z;�OcL�;=OcF
OP�
ET<0C�Ot�?A:���tE�´ZOtC�;=CQ;�E�W?E`S�Oc;�E`�tOc9:<=W�A:FQFQAD�:E/C�OcXYE:_91�>

ö�ß®Ã�ß °�Ä2uuµ�ú#Å*ü0û5¥vÅ�·`ü0¸I¹�º:·`ú#Ä5Å
��;�E��0AD�PA:LVC�OPL�CQOc��A:��W�ETS�C�R�SQ��AICQOt9�<=A:<���C�;�E�OcXYW�R��PF)E�A:S�E�_
Ot<{<�ADC�R�SQE:_�F�R�W�ETSQW?90F)EG�eOc<=C�;�EjLT9:R�S�F)E½9:[*A�LV9�XYEVCQA:S�]

9:SQ��OtC`>���;�E��0AD�PA:LVC�OPL�C�OP�
E�L�;�A:<��:EGF�CQ;�E�AD<���R��cA:S/XY9�X�E`<0C�R�X�[¾SQ9:X OtCQF�W�SQOc9:S�bhA:�tR�EYA�F/C�;�EYLV9�X�ETC�S�EGLVE`��E`F�[¾S�9�X

C�;�EjW��PAD<�ETCQADSQ]&SQET��Ot9�<�´ZOtC�;·� ¯ Ç ¬®Æ Ç µ¢�VÉ²¶/AD<?��_?AD[ñC�ETS�C�;�E�F)C�E`�t�PADSZOcXYW�R��PF)E�_?LT9:<0C�Oc<^R�E`F�CQ9&L�;�AD<��:E½OdC/R�<0C�Oc��C�;�E�LV9�X�ETC
ET<0CQETS�F�C�;�E�W��PAD<�EVCQA:S�]�SQET��Ot9�<�´ZOtC�;{OtCQFZ9���F�ETSQbhA:���cE/bIAD�cR�E

¨�Ç^È « Ë ¨ ¨ � F Ç � �ÊÉ�¨ ¨ � J Ï F§¦?¨�ª �I«�J Ï D�F§H J �ÊÉ�¨ F§¦©¨Kª �§«�J �ËÉ�¨ ¨ Ç «ÌD Ï F§¦©¨Kª �§«�J Ï DGFIH J �g�0�

- ¨ ¨ � F Ç � �ÊÉ�¨ F§¦©¨Kª �§«�J �ËÉ�¨ DGFIHKJ Ì �g�0�

��;�E�F�OtXYW��cE`F)C�´�Ah]{CQ9=b^OPF)R?AD�cOtã`E�CQ;�OcF½W�S�9
LVEGF�F�OPF�F)R��:�:EGF6CQE`�§�0]{CQ;�E�b:EGLÂCQ9:S½F)R�X Ot<4�$Ô�>=�g���V>�z79�XYEVCQA:S�]|W�;�A:F�E

F�W�A:LTE�´ZOt�c� ;?Ahb:E�C�;�EfW�SQOt9�S��t90F�F�LV]^�tOc<��
E`S/�
OPF)C�SQOt��R�C�Oc9:<B�
OPF)W��cA�LVE`�=�^]·É�¨ F§¦?¨�ª �I«�J �ÊÉ�¨ DGFIHKJ >���;�E�F6C�AD<���ADS��=F)C�E`W
[¾R�<�LVC�Oc9:<|[¾9�S�CQ;�EfW�S�Oc9:S���OcF)C�SQOt��R
C�Oc9:<B9:[1AD<���R��cA:S�XY9:XYE`<�CQR�X�OcF/L�;�AD<��:E`�=CQ9eA&R�<�Od[¾9�S�XY�c]=��OcF�W��PA:LVEG�B�
OPF6CQS�Oc��R
CQOt9�<

A:F�Oc�c�tR�F)C�S�AICQE`�=Oc<{~*Oc��>�r�_
´Z;�OPL�;{F�;�9I´�F�CQ;�EjAD<���R��PADS�XY9:XYET<0C�R�X#W��PAD<�E½��EV��<�EG�=�0]eC�;�EjA:W�;�E`�tOc9:<|�
OcS�EGLÂCQOt9�<�>$s^Oc<�LVE

C�;�E�ET<�ETSQ�:]=OtXYW�R��PF�EfOPF/F�X�AD�c��_?C�;�E�W�SQOt9�S�E`<�ETSQ�:]{�
OPF6CQS�Oc��R
CQOt9�<BOcF/E`FQF�ET<0C�OPAD�c�t]=R�<�AD}�EGLÂCQE`��>½~�9�S�Oc<��
Ocb0OP�
R�A:�*LT9:XYEVC�F

C�;�E�OtXYW�R��PF�Otb�EjL�;�AD<���E��
ETW�ET<���F�9:<�3¸�q4,�p+BAD<��E14�¾´Z;�OPL�;|�
EVCQETSQXYOt<�Ej�çA:<��=µ���´Z;�Ot�cE½C�;�EjC�OP��AD��L�;?AD<���E½��ETW�ET<���F



� r`l �

9:<��t]&9�<E3o�p4?��+�>1³�9:C�;{ADSQE/Oc<��
E`W?E`<��
ET<0C�9:[ CQ;�E½S�E`XYA:Ot<�Ot<���C6´�9fE`�tE`XYET<0CQF`_�þ©AD<��E8$>1~*Oc�:R�SQEYr½Ot�c�tR?F6CQSQADC�E`F7CQ;�AIC�Oc<
C�;�E�W�S�EGF)E`<0C�XY9
�
E`�tOc<���_^CQ;�E�W�;�S�A:F�E « �c9�FQF�LV]^�tOc<��
E`SQ­�XYOc�:;0C��?E�XY9�S�E½ADW�W�S�9�W�S�OPAICQET�c]&L�;�AD<��:E`�eC�9 « �t90F�F�LVOcS�LV�cE`­�>

ö�ß®Í�ß ®[Î ü§øÒ¹&wBw*úaÅ�Ï��½¸ZÄ�º:ü^ûBx�¸Iü
¼�E��?SQF)C/L�;�9^9�F�E�CQ;�E�F)C�E`�t�PADS/OtXYW�R��cF�EfW?ADS�ADXYEVCQETS�FT_�Ã Ä ��µ	Í#A:<����o� J0� >½~�9�S/EGA:L�;|9���F)E`S�bIADC�Oc9:<{C�OcXYE:_�1�_�´7E

S�AD<��
9�XY�t]eF�ET�cE`LVCZXYAD�69:S�AD�^OPF�9:SQOcET<0CQADC�Oc9:<�F�AD<?�=LT9:XYEVCZE`<�ETSQ�:OcE`F`>	��;�EjF�A:XYW��tOc<��Y9D[�9:SQ��OtCQA:��ET�cETXYET<0CQF�OPF�A�F�[¾9:�c�t9I´�F`>

~�9�S�EGA:L�;{9D[Zr`�&bhA:�tR�E`F�9:[1l _ 1·Ð m�@|]^S/L�;�90F)E`<=C�9eA��
E`Ô0R�ADC�ET�c]eX�A:W|C�;�EjC�OcX�E��
ETW�ET<?�
ET<�LTE�9:[*CQ;�EfF�;�9I´�ETSG_�´�E

E`Ô0R�OcW�A:S)CQOdCQOt9�<órGmeò§v��&ò§v0meLTET�c�cF½9:[?��roÐÒF�Ot<�3ÑÐ r �½l·ÐÒ4 _ v��:l � A:<��ôrGl·ÐÒ+ËÐ3kIl�>���;�EYXY9�F)C�CQOt��;0C��c]

��9:R�<��§LV9:XYETC�ET<�E`S���]eOc<�LV�cR��
EG�4�%+§ËxkIl0��OPFZC�;�EjETXYW�OcS�OPLTA:���cOtXYOtC�[¾9�S/LV9�XYEVCQF�XYA��
Ej9���F)E`S�bIA:���tEj��R�S�Oc<���CQ;�E�´�E`A:M

F�;�9I´7E`SQF�LT9:<�F�Oc��ETSQE`��;�ETSQE:>$ixF�EVC�9:[*bIA:�tR�EGF�[¾9:S/F)Oc<�3¸�?4ýAD<?�W+§´ZOdCQ;�Ot<|EGA:L�;{LVE`�t��OPF�CQ;�ET<{S�AD<��
9�XY�t]eL�;�9�F�ET<�>$��;�OcF
F�ET�cE`LÂC�F7C�;�E/[¾9:R�S�9:SQ��OtCQA:�?E`�tE`X�E`<0CQF�´Z;�OPL�;�ADSQE�EGF�F�ET<0CQOcA:�t�c]YR�<�L�;�A:<��:EG��Ot<eC�;�E½LV9�R�S�F)E/9D[ AfF)Oc<��:�cE�9:SQ��OdCG>	w�9I´æ´�E/LTA:<

LTA:�cLTR��PAIC�E��#[¾SQ9:XÎ�7Ô0F`>Z�6rh��AD<�����k:�Â_�A:<���µ*��¸j[¾SQ9:X CQ;�ETOcS��
ET��<�Oc<��YS�E`�cADC�Oc9:<�F`>

w�EV�^C�´7E�F�W?EGLVOt[¾]�C�;�E�W�S�Oc9:SZ�
OPF)C�SQOt��R�C�Oc9:<{9D[ C�;�E�SQETX�ADOc<�Oc<��fC6´79Y9:SQ��OtCQA:��E`�tE`XYET<0CQF�CQ9YFQAICQOcF)[¾]�CQ;�E��t90F�FZLT]^�tOc<��
E`S

XY9
�
ET��>$�pC�OPF�LT9:<^b:E`<�CQOt9�<�AD�c�c]eA:FQF)R�X�EG�&CQ;�AIC�C�;�E&ðñä§ÜÂðñéaÓYAD<���R��PADSZXY9:XYET<0CQR�X ��OcF)C�SQOt��R
C�Oc9:<{9D[7¬/9�S)C�LV�c9:R?�=LT9:XYEVC�F

9D[	F�W?EGLVOt��E`�=F)E`XYOtX�AI�69�S�AI�
OPFV)xL`AD<{��EjA:�
EGÔ�R?AIC�E`�t]&A:W�W�SQ9h�
OtX�AICQE`��A:F

Ô K7ÕÔ þel Ô þen¸Ö(× �gþ l K �ôþ n K ��þ�É²¶ K �0� �)r`l0�

´Z;�E`S�E × OPFZC�;�E�R�<�OtC�F)C�E`W{[¾R�<�LVC�Oc9:<�>���;�OPF�OPF�A�F)CQADC�E`X�E`<0C�C�;�ADC/XY9�F)C/LT9:XYEVC�FZ´Z;�OPL�;|�tEGAhb:E½C�;�E�W��PAD<�ETCQA:S�]�S�E`�:Oc9:<

´ZOtC�;.� _ �VÉ²¶/;�Ahb�EjEV�
W�ETSQOtE`<�LVEG�{OtXYW�R��cF�Otb�E�E`<�ETSQ�:]=L�;�AD<���E`F�[¾S�9�XÎCQ;�E�W��PAD<�EVCQF/´Z;�OPL�;B;�Ahb�E�S�E`X�9Ib�E`��C�;�ETX�[¾SQ9:X

C�;�E�9:R
CQETS�¬/9:S�C�LV�c9:R����g~�ETSQ<�AD<���ETãYr`����rG�V>�s
9Y¨ ¨ � F Ç � Ë±�gþ l ¯ Ç ¬ØÆ Ç ��þ n ¯ Ç ¬ØÆ Ç ��OPF�CQA:M:E`<eCQ9���E�R�<�Ot[¾9:SQXY�t]��
OcF)C�SQOc��R
C�EG�
9:R�CQF�Oc�
E�CQ;�E��t90F�FZLT]^�tOc<��
E`SZ�?9�R�<���A:S�]�_�A:FZ�
EGF�LTS�Oc�?EG�=Ot<{~*Ot�?>Zr:>

¼�Ej<�9I´ LTAD�PLVR��cADC�E�É�¨ç[¾SQ9:X �$Ô^F`>���q���AD<�����m��ZAD<?��X�A:W{¨ ¨ � F Ç � ËYÙ¢¨ Ç^È « R?F)Oc<����$Ô�>/�����V>$w�9:C�E�CQ;�AICZCQ;�OcF
X�ADW�W�Ot<��&LT9:<�F)C�OtC�R�C�E`F�A�F)OcXYW��tEj��OcF�W��PA:LVE`XYET<0C�9D[*C�;�EfAD<���R��cA:SZXY9:XYET<0C�R�XÎb:EGLÂCQ9:SG_
´Z;�OcL�;{SQETX�ADOc<�FZW�ETSQW�ET<��
OPLVR��cA:S

C�9&C�;�EjX�AD�69:S�AD�^OPF`_�AD<��{OPFZR�<�Od[¾9�S�XY�c]=A:W�W��cOcL`AD���cE½C�9�CQ;�EjE`<�CQOtSQE��
OPF)C�SQOt��R�C�Oc9:<BF�W�A:LTE�9D[1¨ ¨ � F Ç � [¾9:SZCQ;�E�L�;�90F)E`<|F)ETC



� r:r �

9D[�ET�cETXYE`<�C�F�3¸�q4,��+ _�AD<?�W1�>7��;�OcF�XYA:W�W�Oc<���OPF�S�E`W?EGAIC�EG�=Ot<�r`�Yò{v:��ò|v�mfò�rGmjË vYòurGl Ú½LTA:�cLTR��PAIC�Oc9:<?F�C�9&FQADXYW��cE
C�;�EjET<0C�OcSQE�W�;�A:F�EjF�W�A:LTE:>1¼�E�LTA:<=C�;�E`<B�
EVCQETSQX�Oc<�E½CQ;�EjSQET�:Oc9:<=9D[�CQ;�E��t90F�F�LV]^�tOc<��
E`SZC�;?AIC�;�A�F��?E`ET<|SQEV���c�cE`�=�^]&C�;�E

W�ETS�C�R�SQ��AICQOt9�<�>/s^R����
Ocb^Oc��Ot<���C�;�E��c9�FQF�LV]^�cOt<?�
ETS/Ot<0C�9urGmYòBqDn&E`Ô0R�A:�doÊADSQE`A�LTET�c�cF�9D[$þ _ þ É²¶ AD<��·87_�A:F/�
EV��<�E`�|Oc<
�$Ô�>Y�gv0�Â_�´�EjC�;�ET<�S�EGLV9:S��=C�;�Ef9�S���OtCQA:� E`�tE`XYET<0CQF/Od[$C�;�E�W�;�A�F)E�F)W�A�LVE�LVET�c�PF�A:S�E�S�ET���t�cE`��>½~*Oc�:R�SQEerfOt�c�cR�F6CQSQADC�EGF�CQ;�E

W�SQ9
LVE`��R�S�E�>

¼�E/;?Ahb:E�ET}�EGLÂCQOtb�ET�c]&F)R����
Ocb^Oc�
EG��CQ;�EYðñä�éÊÖVÚÂðgÙDÚ$9D[�C�;�E��t90F�F�LV]^�cOt<?�
ETS�Ot<0CQ9�rhm½ò&v:��ò&v0m½ò|rGm�òeqInfLTET�c�cF$[¾9:S�EGA:L�;

9D[�rG�&W�ETSQOt;�ET�cOt9�<BW�A:FQFQAD�:E�bIA:�tR�EGFT>½s^9&CQ;�E|íQÙDî,Û�ëtÖTépÖ/W�SQOt9�S½¬/9�S)C/LT�t9�R��|W�;?A:F�EfF�W�A:LTE��6rGloÐ(+¡ÐÁkDl��Z9�R
CQF�OP�
EjCQ;�E

�c9�FQF�LV]^�cOt<���ETS�;?A:FZ��ETE`<|XYA:W�W�E`�{Oc<�CQ9=Ñ3r`lKÜ�LVE`�t�PF�Oc<�F�Oc�
EjC�;�Ej�c9�FQF�LT]0�cOc<��
ETS/9Ib:E`S�C�;�Efm&@|]^S�Ot<0CQETSQbhA:��>�N�Oc9:R�b0Oc�c�tEK6 F
C�;�ET9:SQETX A:FQF)R�S�EGF½R�F½C�;?AICjCQ;�E&�
ET<?F)OtC6]u9:[�W�;�A:F�E&F)W?A:LVEYW�9:Oc<0CQFj´ZOc�c�1S�E`X�ADOc<�LT9:<�F�ETSQb:EG�u��R�S�Oc<��{CQ;�E�X�ADW�W�Oc<��?>

i��tC�E`S�<?AIC�Ocb:EYOc<0C�ET��SQADC�Oc9:<uW�S�9
LTE`�
R�SQE`F/CQ;�AIC�S�AD<��
9�XY�t]§F�ET�cE`LVC�Ot<���Otb^OP�
R�AD�	W�S�Oc9:S½W�;�A�F)E�F�W�A:LTEYW?9�Ot<0CQF½ET�^C�ETSQOc9:S�C�9

C�;�E��c9�FQF�LV]^�cOt<?�
ETSG_�A:<��B�
]^<�A:XYOcL`AD�c�t]=ETb�9:�cb:E�CQ;�ETX [¾9:SQ´�ADS���9�<�E�9�S���OdCG_�A:S�E�F�R���F)CQA:<0C�OPAD�c�t]=�tEGF�F�EvÝ&LVOcET<0C/C�;�A:<|C�;�E
W�SQE`F�ET<0C�X�ADW�W�Ot<��eF�L�;�ETXYEjOc<§�
EVCQETSQXYOt<�Oc<���;�9I´ CQ;�E��c9�FQF�LT]^�tOc<��
E`S�OPF�SQEV���c�cE`��>���;�EfET<0C�OcSQE�AD<�A:�t]
F�OcF�OcF/W?E`S)[¾9�S�XYEG�

R�F�Ot<��WÞ§êDéàß�ÖVî�êIé�ðgí�ê�n�> l{�¾¼�9:�t[¾SQA:X r`���:�0�19�<=AYW�ETS�F)9�<�AD��LT9:XYW�R
CQETSG>

Ã�ß ø3��¡= /¯7¥V¤§¦¢�� ½��£=¯�®��

¼�E��
EV��<�E½AYLT9:XYEVC�C�9Y��E « 9:��F�ETSQbIAD���cE`­jOd[�� _ � Æqá ±�-ÒmfiZa�>���;�E½<^R�X���ETS�9D[*<�ET´ LV9�X�ETCQF�W�ETSZR�<�OtC��
OPF6C�AD<�LTE

A:LVC�R�A:�t�c]e9���F�ETSQb:E`�e´ZOdCQ;|W?E`S�Oc;�E`�tOPAY�?ETC6´7E`ET<§qYA:<��|mYiZaÁOcF/Ñ±r�rjiZa�Ï�HI_�´Z;�OPL�;{OcF�;�AD�t[	9D[*C�;�ADC�9:��F�ETSQb:EG�&Oc<0C�ETSQOc9:S

C�9�qjiZaÀ�pÑ q:l�iZa�Ï�HV�V>1��;�E���OcF)C�SQOt��R
C�Oc9:<=�
E`LTS�EGA:F�E`F1S�ADW�Oc�
�c]���ET]:9�<��emfiZa3��@BAICQE`F�EYÖTé7êDëtì�rG�:�����Â> �pCZOcF��:E`<�ETS�AD�c�c]

ADSQ�:R�E`�{CQ;�AIC�C�;�OPF�OcF½�
R�E�CQ9�AD<u9:��F�ETSQbIAICQOt9�<�AD�*F)E`�tEGLÂC�Oc9:<§EV}�E`LÂC�´Z;�OPL�;u��OcFQLVSQOtXYOc<�AICQE`F�AD�0ADOc<�F6C/9:��F�ETSQb^Ot<����cA:S���EVo��
¬/9:S�C�LT�t9�R���LV9:XYETCQFY�¾¼æOcET��ETS�C½A:<��§� S�E`X�ADOc<�E�rG�:�����Â>j��;�OcF�OPF�C�;�EY9:<��t]BF)CQADC�OPF6CQOcL`AD�c�t]BF�Ot��<�Ot�?LTA:<�C�9:��F�ETSQbIAICQOt9�<�AD�

F�ET�cE`LÂCQOt9�<|EV}�E`LVC�ADW�W��tOPLTA:���cE�C�9&<�ET´3¬/9:S�C�LV�c9:R?�|LV9:XYETCQF`>���;�E`F�EjSQE`F�R��dC�F�A:S�E�[¾9�S�LV9�XYEVCQF�´ZOdCQ;B;�Oc�:;
oÊÔ0R�AD�cOtC6]�9�S���OtC

�
ETC�ETSQXYOt<?AIC�Oc9:<?FT_�F�W?EGLVOt��E`�{A�F�z7�cA�F�F��7�0]=@BADS�FQ�
ET<=AD<��=¼æOc�t�cOcA:X�F���qDl�l:l0�Â>

i��cF�9&A:�
9�W
C�EG�eOPF�AYF�OtXYW��cE½¿�R
�|�
OPF6CQS�Oc��R
CQOt9�<�[¾9�S�C�;�Ef¬/9�S)C�LT�t9�R����gLV9�XYEVCQF�W?E`SZ]:E`A:SZW?E`S�ET<�ETSQ�:]�Oc<�CQETSQbIAD��CQ;�AIC

ADSQE�W�A�F�F�Ot<��&W?E`S�Oc;�E`�tOc9:<?�V_�â��#+�� Ö + X�ãQK?ä r�� HGåæsç [¾9�S�r`loÐ¢+¡Ð kIl�>���;�OcF�OcF/AD<BAD<?AD�c]�CQOcL`AD�*ADW�W�SQ9h�
OtX�ADC�Oc9:<�C�9&CQ;�E

<^R�XYETSQOcL`AD��SQE`F�R��tCQFZ9:[1U�R�<?LTAD<óÖTéZêIëtì��6r`���0k:�Â>1¼�E�R�F�E�â��%+���A�F�A�F6C�AICQOcF)C�OPLTA:��´7E`Ot��;0C�Oc<���´Z;�ET<BAY�c9�FQF�LT]0�cOc<��
ETS/LVET�c�



� rGq �

;�A�F��?E`ET<{S�ET���c�tEG��>

Ã�ßgÞ�ß �/ü0¹9èËé`xYê+ü�Å�Î*¹9Å*º:ü�uôü�Å�·�¹NÅ û ë�¸Iü�
�x ü�Å*º>ì�Ä2ë�ífü0¹9è+¶`·`ü^ùgù�¹
¸&¶^Î�Ä�í�ü0¸I¶
�Ê<�~*Ot�?>fq&´�EYF);�9I´ÒC�;�EY�c9^LTO�9D[�LTR�SQb:E`F�[¾9:S � Í#b�ETS�F)R?F�Ã�ÄDÅDÆ?Ç�ÈpÉ$9Ib�ETS/A=��S�OP�BLV9�<0CQADOc<�Oc<���C�;�EYW�E`ADM{¿?R
�§9D[

9:�?F)E`S�bIAD���tE�LT9:XYEVC�F��g9:�
C�ADOc<�E`�eOt<eA�X�AD<�<�E`S7�
EGF�LTS�Oc��E`����ET�c9I´��	R�W&C�9fAj[gA:LVC�9:S79D[�C6´�9��PADSQ�:E`S	C�;�A:<�C�;�E�F)C�EGA:�
]YF6C�AICQE

C�OP�
ETopA:�t9�<�E�¿?R
��>1��;�E½W�S�EGLVOPF)E�W�SQE`�
OPLÂCQOt9�<�F��
ETW�ET<?�=F�9:XYE`´Z;�AIC�9:<�C�;�EYðñä|ÜÂðñé�Ó�W�SQOc9:S�W�;�A�F)E½F)W?A:LVE�XY9
�
ET�cOt<���_
9:<�C�;�E
�
OcS�EGLÂCQOt9�<�9:[ µ1Í&_�A:<��W�o� J0� AD<��=9:<�C�;�E�XY9
�
E`�cF�9�<�E�A:�
9�W
CQF�[¾9�S7CQ;�E��c9�FQF�LT]^�tOc<��
E`S�AD<���9:��F�ETSQbIAD���cE�ãT9:<�E`F`_
��R
CZC�;�E
�:E`<�ETS�AD��CQS�E`<���FZSQETX�ADOc<�C�;�EjFQADXYE:>

¼�Ee<�ET�^CfE`F)C�OcX�AICQE&C�;�EeXYE`A:<4ET<�LT9:R�<0C�E`Sj[¾SQE`Ô0R�E`<�LV]u[¾9:S�F6CQET�c�cA:S�OcX�W�R��cF�E`Ff9D[�bIA:S�Oc9:R�F�F6CQS�E`<��DCQ;�FT>u@|9:SQE

W�SQE`LTOcF�ET�c]:_�´7EfR�F�EfF)C�ET�c�PADS�X�A�F�F/AD<��|b�ET�c9
LVOtC6]=�
OPF)C�SQOt��R�C�Oc9:<�F�C�9�E`F)C�OcXYADC�E�C�;�EYF6CQET�c�cA:S�OcXYW�R��PF)EfSQADC�EfA�F�A&[¾R�<�LÂCQOt9�<

9D[7C�;�EYOcXYW�A:LVC½W?ADS�ADXYEVCQETSG_ � Í _*AD<��BC�;�E�OcXYW�R��PF)E�F)C�SQET<��:C�;uW�ADS�ADXYEVCQETSG_�Ã Ä ÅDÆ ÇQÈpÉ >Y��;�EYOcX�W�R��cF�E�S�AIC�E�9D[�F6C�ADS�F

9D[�F)W�E`LTOd��EG�§<^R�Xf�?E`S���ET<�F�OdC6]BA:<��BSQET�PAICQOtb�E�b�ET�c9^LTOdC6]ô� � �QÆ ÇQÈÊÉ ��´ZOtC�;�Ot<�AD<uOtXYW�A�LÂC½W�ADS�ADXYEVCQETS � Í#OPF � Æ Ç�ÈpÉ � � Í K >
è�E`OcF��cETS�ÖTé�êIëtìY�)r`���0kD���cOPF6C/C�;�Ef<0R�X���ETS/��ET<�F�OdCQOtEGF/A:<��{XYE`A:<B�
OcF�W�ETS�F)Oc9:<|b�ET�c9^LTOdCQOtEGFT_�î�_�9D[1AD�c� F)C�E`�t�PADS/W?9�W�R��PAICQOt9�<�F
AD<?��A��
9:W
C�AY@BAD�
´7E`�t�cOcA:<�F�W?E`E`�{�
OPF6CQS�Oc��R
CQOt9�<

� ��Æ��1Ë � q�Å�� Æ Kî X { Ï�ï À ãQKqð À Ì �)r:rh�

è�E`S�E � ��Æ�� Ô ÆÎOcF/CQ;�EYW�S�9���AD��Ot�cOdC6]=CQ;�AIC�AeS�AD<?�
9:XY�c]{F�ET�cE`LVC�EG�§F)CQADS�;�A�F�A�F)W�ETEG�§SQET�PAICQOtb�EjCQ9eCQ;�Ef�c9
LTA:��F)CQA:<���A:SQ�

9D[1SQE`F)C/´ZOtC�;�Ot<|CQ;�E�Ot<0C�E`S�bIA:�*ÆÀCQ9=Æ(� Ô Æ&>/~�9��t�c9I´ZOc<��eè�E`OcF��cETS�ÖVé�êDëtì�´7Ef<�ET���tEGLÂC/C�;�E�AI}�E`LÂC�9D[	CQ;�EYs
R�<S6 F/F�X�AD�c�
XY9DCQOt9�<uSQET�PAICQOtb�E�CQ9�CQ;�E��c9^L`AD�	F)CQAD<?��ADS��B9:[�SQE`F)C½A:<���A:FQF)R�XYE�C�;?AIC � ��Æ��½�
EGF�LTS�Oc�?EGF/C�;�E&�
OPF)C�SQOt��R�C�Oc9:<�9D[�F)C�E`�t�PADS
F�W?E`E`��FZSQET�PAICQOtb�E�CQ9�C�;�E�s^R�<�>

~�9:S½A�F�W?EGLVOt��E`�§W?9�W�R��PAICQOt9�<uF�R���F�EVC � ¬ �qî ¬ �QÃ ¬ _�´7EfOt<0C�E`�:S�AICQE�9Ib:E`S�A:�t��F�W?E`E`��F��:Ocb^Ot<���AD<uOtXYW�R��cF�E�F)C�SQET<��DC�;
F)C�SQ9:<���ETS�CQ;�AD<uF)9�X�E�L�;�9�F�ET<|�c9I´�ETS��cOcX�OtCjÃ�ÄIÅ:Æ�Ç�ÈpÉÊ>½~*Ot<�A:�t�c]|´�EfF�R�X�9Ib:ETS�AD�c� W�9:W�R��cADC�Oc9:<�F�C�9�9:�
C�ADOc<|C�;�EfXYE`A:<

[¾SQE`Ô0R�ET<?LV]|9D[7ET<�LT9:R�<0C�E`SQF�´ZOtC�;�LV�c9�F�E`F)C½A:W�W�SQ9�A�L�;|�tEGF�F/C�;?AD< � Í AD<��uF6CQET�c�cA:S½XYA�F�F�C�9{E`<�LV9�R�<0C�ETS�b:E`�t9
LTOdC6]|S�AICQOt9



� r`v �

EV��LTETE`��Ot<��&Ã�ÄDÅDÆ?Ç�ÈpÉ

ñ � � Í¸��Ã�ÄDÅDÆ?ÇQÈpÉg�7Ë�� � Í K^ò ¬ � ¬ î ¬�ó�ô�õå ÔKö � q�Å�� ö X { Ï ô À ãQK �	´Z;�E`S�E ö ¬ - Ã ¬ ÅZî ¬Ã�ÄIÅ:Æ�Ç�ÈpÉ Ì �)rGq��

��;�E��cOtXYOtC�9D[	�$Ô�>Z�6rhq:��A:F�Ã�ÄDÅDÆ?Ç�ÈpÉ���º©l�OcFj��è�E`OcF��tE`S�ÖVéZêIëcì�rG�:�0k:�

ñ7÷ ÈÌøM- �cOtXùsú ã0ï�û�ü�ýàþmå ñ � � Ío�QÃ4ÄIÅ:Æ�Ç�ÈpÉg�1Ë � � Í K^ò ¬ � ¬[ÿÆ ¬ Ë ä � ÍfÅ:m�k�l:l�l�iZa ç K @|]^S Ï�H � �)r`v0�

´Z;�E`S�E ÿÆ ¬ Ë � �^Å��
î ¬ OcFYCQ;�EBXYE`A:< F)W�ETEG��>Òz79:<^b:E`SQF�ET�c]:_79:<�EBF�ETEGFYC�;�ADC&[¾9:Se�cA:S���E=bIA:�tR�EGF�9D[�Ã�ÄIÅDÆ?ÇQÈÊÉ6_ñ Ö � Í K Å���Ã4ÄIÅ:Æ�Ç�ÈpÉg� â >���;�E�W�SQ9:��A:��Oc�tOtC6]=C�;�ADC�CQ;�EfC�OcX�E�CQ9eCQ;�EY<�EV�^C½ET<�LT9:R�<0C�E`S��gOt<0CQETSQOt9�S/CQ9 � ÍÎA:<��§F)C�SQ9:<��:ETS

C�;?AD<5Ã�ÄDÅDÆ?Ç�ÈpÉg��´ZOc�t����Ee�:SQE`ADC�E`S�C�;�A:< C z OcFfEV�
W���� ñ C z �Â_1AD<?��C�;�E�X�EG�
OPAD<4CQOtXYE&CQ9BCQ;�Ee<�ET�^CfET<?LV9:R�<�CQETSfOcFC z ­ È�� ¬�� ÷�Ë l�Ì �:��v0Å ñ > @|EGAD<{ET<�LT9:R�<0CQETS�C�OcXYE`FQLTAD�cE`F`_ ñ Ï�HD_�ADSQE½Ot�c�cR�F6CQSQADC�EG�eOc<|~ Oc��>1v�>
a/F)Oc<��&CQ;�EfAe�
Od}�ETSQET<0C/C�9DC�AD��F6CQET�c�cA:S�<^R�Xf�?E`S��
E`<�F�OdC6]{AD<��§A&F)Oc<����tEfX�EGAD<BF)C�E`�t�PADS½F)W�ETEG��_ Ð ADS�L õOPAIo6s õAD<�L�;�ETãeÖTé

êIëcìY�6r`���:�0��;�Ahb:EjW�S�EG�
OcLVC�EG�=C�;�Ef[¾S�EGÔ0R�ET<�LT]�9:[$AD�c� F)C�E`�t�PADS/ET<�LT9:R�<0C�E`SQF�´ZOdCQ;�Oc<§A&LVSQ9�FQF�F�E`LVC�Oc9:<|9:[1SQA��
OtR?F � Í C�9��?Eñ�÷ È�ø	Ñ ä � ÍfÅ:mD��l:l:lYiZa ç K @B]0S Ï�H A�FZLV9:XYW�A:S�EG�&CQ9��$Ô�>Z�6r`v0�Â>
Ã�ßñö�ß °�Î*¹
¸I¹�ºD·Gü0¸hú�¶T·Gúgº�¶¸Ä2ë�¹.í�ü^¹&èý¶`·`ü^ùgù�¹
¸&¶7ÎBÄ�í�ü0¸eû*úg¶`·T¸Iú¾µ`x ·`ú#Ä5Å

��;�E��PADSQ�:EGF6C�W�SQE`��OcLVC�E`�ô¬/9�S)CjLV�c9:R?�uW�ETS�C�R�S���ADC�Oc9:<�Oc<uCQ;�E&<�EGADS½[¾R
CQR�SQE§��Ñ r:> v:�{@|]^SÂ��OcFj��R�EYC�9 Ð N k
r`l

� Ð A:SQL õOcADoÊs õAD<�L�;�E`ã{ÖTé�êIëtì�rG�:�:�0�Â>&�pCj;?A:F���E`F)Cj��CjW�A:SQA:XYEVC�E`SQFjÃ4Ä=Ëál�> �|@�Í�_	Æ�Ç�ÈpÉ�Ë�r`n{M0X F Ï�H AD<�� � ÍçË

�:�=l:l�leiZa�_�´Z;�OcL�;�A:L`LV9�SQ�
Oc<��eC�9{9:R�S�A:<�AD�c]
F)OPF�´�9:R��c�uW�SQ9^��R�LVEYAeW�E`A:M|¿�R
�4Ñ r:> l:��òýC�;�E�F)C�E`A��
]BF)CQAICQEYbhA:�tR�E

�
R�EfC�9=CQ;�Ef�0AD�PA:LVC�OPL�C�OP�
E�AD�c9:<�E:>j��;�E�XYE`AD<uET<�LT9:R�<0CQETS/C�OcX�EGF�L`AD�cE=�gOt<0CQETSQOt9�S�CQ9=����l�l:leiZa.AD<?�§F)C�SQ9:<���ETS�CQ;�AD<

l�Ì lDn0v @ Í ÅhM^XÎF Ï�H ��OcF ñ^Ï�H ËÒq:��@B]0SG>	³�R
CZC�;�Ej��OcF)CQA:<�LVE½R�<�LTETS�CQA:Ot<0C6]§���Òv0m�l�l:l�iZa/��OPFZF)R9Ý�LTOtE`<0C��c]e�PADSQ�:E/C�;�ADC
A�´ZOc��E�SQA:<��:E�9D[�S�EGF)R��dC�FZADSQE/W�9�FQF)Oc���cE:>	�Ê<0C�E`�:S�AICQOt<���9Ib:E`S�OtXYW�A�LÂC�W�A:SQA:X�ETC�E`SQF�LVE`<0C�ETSQE`��9:<{�:�Yl�l:l�iZaxAD<��=LVOcSQLT�tEG�

�^]�A Ð ADR?F�F�OcA:<|�
OcF)C�SQOc��R
C�Oc9:<{´ZOtC�;|AD<{R�<?LVETS�CQA:Ot<0C6]&9:[�v0m�l:l:lYiZa�_�´7E½�?<��=C�;�ADC�Ot<�rG�0Óç��mDl^Ó&_��:n^Ó���9D[*C�;�EjLTA:F�E`F

C�;�E�OtXYW�A�LÂC�W�A:SQA:X�ETC�E`SZ�tOcE`F�´ZOtC�;�Oc<|n0m�l�l:lYiZa ��k:mfl�l:lYiZaj_�r:r`l�l:l�lYiZa/�Â>?��;�EjLV9�S�SQE`F�W?9�<��
Oc<���X�EGAD<{ET<?LV9:R�<�CQETS



� rTn �

C�OcXYE`FQLTA:�tE½OPF��0k�@|]^S���qDn�@|]^S`_�r�r�@|]^SÂ�Â>

¼�E|Ot�c�cR�F6CQSQADC�E=C�;�E|XYA:W�W�Oc<��4W�SQ9
LVE`��R�S�E{�
EGF�LTS�Oc�?EG�+Ot< s^EGLÂC�Oc9:<æqu�^]5AD<?AD�c]0ã`Ot<��§CQ;�E « ��A�F)E`�tOc<�EG­uL`A:F�E

Ã�ÄDÅDÆ?ÇQÈÊÉ�Ë l�Ì lDn0vf@�ÍfÅIM0X F Ï�H ´ZOdCQ;k� � J0� AD�c9:<���C�;�E���AD�PA:LVC�OPL���AI�
OcFZA:<��=LV�c9�F�E`F)CZA:W�W�SQ9�A�L�;eµ1Í±Ë n0m�l:l�l�iZaxADC

��A:�cA�LÂCQOcL/�t9�<��:OtC�R?�
E�r`v0m � >1��;�OPF�LT9:SQS�EGF)W�9:<���F$CQ9�C�;�E�r^î§�c9I´7E`S��tOcXYOdC�9�<eCQ;�E�OtXYW�A�LÂC�W�A:SQA:XYEVC�E`S�[¾9:S Ð Nók^rGl�>

� ì�	^ì�
:ì
��ðñî�ÖYÛ:Ö�Û�ÖTä�Û�ÖVä�í�Ö�Ù��½éàß�ÖfÙ�ïÂÜTÖTÚ0Âhê�ïVëcÖfÜ�ß�ÙIå$ÖTÚ
~*OcSQF)C�´7EY9:��CQADOc<uC�;�E�C�OcXYE&�
ETW�ET<?�
ET<�LTEY9D[�A:�t�	9���F�ETSQbhA:���cE�LT9:XYEVC�F½Ot<��?9:C�;�C�;�EYF�R�W�ETSQW?90F)EG�^o�¿�R
�§AD<?�BCQ;�E

F�R�W?E`S�W�9�F�E`�
o�W�ETS�C�R�SQ��ADC�Oc9:<�F�AD<?AD�c]^F�E`F`>1iÁW�SQ9:W�ETS�A:<�AD�c]
F)OPF�9D[*C�;�OPFZW�SQ9:���cETX#S�EGÔ0R�OtSQE`F7CQ;�AIC�CQ;�E½C�OP��A:��AD<��=OcXYW�R��PF)Ocb:E

LV9�<0C�SQOt��R�C�Oc9:<�F�CQ9·É�¨ X�R�F)Cj��9DC�;���E�Ot<?LV�cR��
E`��Oc<4A{b:E`LVC�9�S½F�R�W�ETSQW?90F)OtC�Oc9:<�_�A:F½Oc<��
OPLTADC�E`��Oc<4�$Ô�>B�g�0�Â_���EV[¾9�S�E

W�SQ9
LVETEG�
Oc<��{´ZOdCQ;�C�;�E�X�ADW�W�Ot<��|W�S�9
LTE`�
R�SQE:>�~�9:SjLT9:XYW�A:S�OPF)9�<u´�EYOt�c�cR�F6CQSQADC�EYCQ;�E&SQE`F�R��dC�F½9:<�E�´�9:R��c��9:��CQADOc<�Od[

9:<�E�W�SQE`�
OPLÂCQE`�BC�;�Ef¿�R
�|R�F�Ot<���É�¨ DGFIH J Ï�� � Ç�� J AD<��uA:����E`�{CQ;�AIC�C�9eC�;�E�W�SQE`�
OPLÂCQE`�|¿?R
�{[¾S�9�XÑÉ�¨ F§¦?¨�ª �I«�J Ï�� � Ç�� J >
��;�E�CQOtXYETop�
E`W?E`<��
E`<�C�¿�R
�4�¾9���F�ETSQbhA:���cEjLV9:XYETCQF��h]^S`_?<�9:SQX�AD�cOtã`E`��C�9&C�;�E�C�OP�
EVoÊAD�c9:<�E�bhA:�tR�EG�ZA:S�E�LT9:XYW�A:S�EG��Oc<§~*Oc��>
n�>fU�R�SQOc<���EGADSQ�t]|E`W?9
L�;�F/CQ;�E�F)R�W�ETSQW�9�F�E`�^o�¿�R
�§A:<�AD�c]
F)OPF���ET<�E`SQA:�t�c]{S�EGF)R��dC�F/Oc<uA{F��tOc�:;0CQ�t]|F�XYA:�t�cETS�¿�R��BC�;�A:<BCQ;�E

F�R�W?E`S�W�9�F�E`�
o�W�ETS�C�R�SQ��ADC�Oc9:<�F�AD<�A:�t]
F�OcF`>��Ê<�LV9�<0C�S�A:F)C�AIC��PAICQETS½ETW�9
L�;�F�C�;�E�F�R�W�ETSQW?90F)EG�^o�¿?R
�§AD<�A:�t]
F�OcF�SQE`F�R��tCQF�Ot<�A

F�R���F)CQAD<0CQOcA:�t�c]&�PADSQ�:ETS7¿�R
��C�;�A:<=C�;�EjF�R�W�ETSQW?90F)EG�^o�W�ETS�C�R�S���ADC�Oc9:<�F�A:<�AD�c]
F)OPFT>���;�E�ET�^W��cA:<�AICQOt9�<e[¾9�S�C�;�OPF�LTA:<���E½[¾9:R�<��

´Z;�E`<=´�E½Ot<^b�E`F)C�Oc��AICQE�ADCZC�;�E½CQOtXYETop�
E`W?E`<��
E`<�C�E`<�ETSQ�:]��
OcF)C�SQOc��R
C�Oc9:<?FT>

� ì�	^ì�	0ì��/Ö��$ëñë ðñä��iÛ9ß�êhÜTÖ�Ü�Û�ê�íQÖ
~*Oc�:R�SQEjmf��OcF�W��PAh]^F�CQ;�E�ET<�ETSQ�:]0op��ETW�ET<��
E`<0C « EvÝ&LVOcET<?LV]
­�_9��- ����� æ Å â��#+��Â_�´Z;�OcL�;{OPF�C�;�E�S�AICQOt9Y9:[�C�;�E�9:��F�ETSQbIAD���cE

ET<�ETSQ�:]0op��ETW�ET<��
E`<0C�¿?R
��CQ9YC�;�E�XYAD�
OtXfR�XÎW�9�FQF)Oc���cE½¿�R
�=Od[1AD�c��9:C�;�E`S�ET�cETXYET<0C�FZ9D[�W�;�A�F)EjF�W�A:LTE��#3¸�q4,�q8M�q� _ � Æpá ± �
´�ETSQE½LT9:XYW��cEVCQET�c]eSQEV���c�tEG�{AICZC�;�Ej�:Ocb:E`<�E`W?9
L�;k1�>7��;�EjEvÝ&LVOcET<?LV]eOPFZOc<��
E`W?E`<��
ET<0C�9:[ CQ;�E&ðñä§Ü�ðñé�Óf¿�R
��XY9
�
E`�`â��%+��Â>
�Ê<�F�Ot��;0CQFZOc<0C�9�CQ;�EjETSQSQ9:S�F7Oc<0C�SQ9
�
R�LVEG�{�^]�F�R�W?E`S�W�9�F�Oc<��Y¿�R
�|LTA:<=��E�F�ETE`<|Ot<B~*Oc��>Zm
_�´Z;�E`S�EjF)CQADC�OPF6CQOcL`AD�c�t]�[¾9:SQ��OP���
E`<

EvÝ&LTOtE`<�LVOcE`Fmµ r½9^L`LVR�S�[¾9�S�F)X�A:�t�to�+BLT9:XYEVC�FT>
~*Oc�:R�SQEfr�Oc�t�cR�F)C�S�AIC�EGF7C�;�ADC7CQ;�E½ET<�E`S���]�oÊ�
E`W?E`<��
ET<0C�¿�R
�eADCZAf�:Ocb:E`<�C�OcXYE��
R�E�C�9YAfF)C�E`�t�PADS�OcXYW�R��PF)E½LTA:<eSQ9:R���;��t]



� rGm �

��E�LTADC�E`�:9:SQOcãTE`��Oc<49:<�E�9D[�C�;�S�E`E&´�Ah]
F`_*��ETW�ET<��
Oc<��u9:<�C�;�E�F�ETXYOtX�AD�69:S�AD�^EGFj9:[�W�ETS�C�R�S���E`�ôLT9:XYEVC�F�CQ;�AICYADSQE

LV9�<�F�OcF)C�E`<�CZ´ZOtC�;=[¾SQETEVo�[gAD�c��C�OcXYOt<���_��7Ô?>Z�pkD�Â>

�p[M)xOPF�F)R&Ý&LTOtE`<�CQ�t]=�PADSQ�:E&�GµÁn^m�l:l�l�iZa/�Â_?C�;�E�F6CQET�c�cA:S�OcXYW�R��PF)EjOPF/OtSQS�E`�tE`bIAD<0C�AD<��|L`AD<|��E�Oc�:<�9�S�EG�{F)Oc<�LVEjC�;�E

C�OP��A:��CQ9:S�Ô�R�E�´�9:R��P�{�?E��PADSQ�:E�ET<�9:R���;|C�9�EvÝ&LVOcET<0C��c]{S�ET���c��CQ;�E��c9�FQF�LT]0�cOc<��
ETS½AD<^]^´�Ah]:>�w�9=A:����OdCQOt9�<�AD�*<^R�X���ETS�9D[
LV9�XYEVCQF$OcF7X�A:�
E�9:��F�ETSQbIAD���cEZ�^]fCQ;�E/F)C�E`�t�PADS$OtXYW�R��PF�E:>7¬/<��c]�CQ;�E�W�S�Oc9:S1W�;�A:F�E�F�W�A:LTE�9D[�CQ;�E/LT9:XYEVC�F1X�A:�
E�9:��F�ETSQbIAD���cE

OPF�L�;�AD<���E`��>f��;�E���OcFQLVSQETW�A:<�LV]|��EVC6´�ETE`<§CQ;�E�¿�R
�§ADC½�PAICQETS½ETW�9
L�;�F�Ot<�~*Ot�?>�n|LV9�S�SQE`F�W�9:<���F�C�9|LTA�F)EGF�´Z;�ETSQEfCQ;�E

C�OP�
E�A:�t9�<�E:_?9:SZCQ;�EjOcXYW�R��PF)E�AD�c9:<�E�_�LV9�R��c�{��9DCQ;|X�ADM:EfLV9:XYETCQFZ9���F)E`S�bIA:���tE½[¾9�SZC�;�EfFQADXYE�bIAD�cR�E`F�9D[�+Y�q3¸�p4?��14�¾��R
C

[¾9:S��
Ot}�ETSQET<0C�S�E`�:Oc9:<�F/9D[�¨ ¨ � F Ç � º ¨ Ç7È « Ot<��:E`<�ETS�AD�ñ�Â>���;�ETSQEV[¾9:SQE�9:<�E��:ETCQF½AD<�ETSQS�9�<�ET9�R�F/EV��LVEGF�F�[¾9:S��PADSQ�:EToÌ)�_
�PAIC�ETopA:S�SQOcb0Oc<���LV9:XYETCQF�´Z;�E`<�CQ;�E½¿�R
��[¾S�9�XÎF�ETW�A:SQADC�E½AD<�A:�t]
F�E`F�ADSQE�LV9:Xf��Oc<�E`��>

�p[*).OPF½F)R&Ý&LTOtE`<�CQ�t]BF�X�AD�c��� _ q:mel:l�leiZa/�V_�C�;�EY��A:�cA�LÂCQOcL½CQOc��E�OPF�OtSQSQET�cETbIAD<0C�A:<��BL`AD<§��E�Ot��<�9:SQE`�BF�Oc<�LVEfC�;�E

C�OP��A:� CQ9:S�Ô0R�E�OPF/C�9^9�F�X�AD�c��CQ9���Ef9:[7F�Ot��<�Od��LTAD<?LVE:>���;�EGF)Ef9:��F�ETSQbIAD���cE�LT9:XYEVC�F�L`AD<B��EYLV9:<?F)OP�
ETSQE`�|C�9=�?EY�
OcS�EGLÂC��c]

Oc<I�6E`LVC�E`�=�^]&CQ;�EjF)CQADSG>	w�9Y�PAIC�OtC�R?�
EjF)Oc�:<?AIC�R�S�E½9D[ C�;�E��0AD�PAI�
]�OPF�C�9Y��E�EV�
W?EGLÂCQE`��>

~�9:S�Oc<0C�E`S�XYE`��OcADC�EjbIAD�cR�EGF�9D[M)�_�CQ;�EfLT9:Xf��Ot<�E`�{W�ETS�C�R�SQ��AICQOt9�<�F�9:[�C�;�E�F6CQET�c�cA:S�OcX�W�R��cF�EfA:<��=C�;�E���A:�cA�LÂCQOcL�CQOc�
E
X�R?F6C��?E½LV9�<�F�Oc�
E`S�EG��>�i ´�E`A:M:E`S	C�OP�
E�A:FQF)9
LTOcADC�E`�Y´ZOtC�;=AD<�Ot<0C�E`S�XYEG�
OcADC�E/bhA:�tR�E/9:[ LV9�X�ETCQA:S�]YF)E`XYOtX�AI�69�S�AD�
OcFV).í�êDä

��E�F�R&Ý&LVOcET<0C�C�9�XYA:M:E�A�LV9�XYEVC�9:��F�ETSQbIAD���cE�Ot[*ADOP�
EG���^]&A�F)C�ET�c�PADS�OtXYW�R��PF�E:>1a�<?�
ETS7C�;�EGF)E½LVOcS�LVR�X�F)CQAD<?LVE`F79:<�E/´�9:R��P�
EV�
W�E`LVC�CQ9|F)E`EfCQ;�E���A:�cA�LÂCQOcLfF)Oc�:<�ADC�R�SQE�Ot<�C�;�OcF½W�9:W�R��cADC�Oc9:<�´ZOdCQ;�Oc<0C�E`S�XYE`��OcADC�E�bhA:�tR�E`F½9D[�).Od[�OdCjOPF½F)R9Ý�LTOtE`<0C��c]
ET<�;�AD<�LTE`��>

� ì�	0ì � ì ��ðPÜÂé�ÚÂðgï�Ó
é�ðgÙDä�Ü½ðñä�ÖTä�ÖTÚ!�:×eêIä�ÛmÛ�ÖTÚÂð²ß�ÖTë ðgÙDä4ÛDðPÜÂépêDä�í�Ö

i��t��F)R��?F)EGÔ�R�ET<0CjS�EGF)R��dC�F�ADSQEf[¾9�S�C�;�E&W�;^]
F)OPLTA:�t�c]BSQE`AD�cOPF6CQOcLYF�R�W?E`S�W�9�F�E`�
o�W�ETS�C�R�SQ��ADC�Oc9:<�F�A:<�AD�c]
F)OPFT>&~*Oc�:R�SQE��

Oc�t�cR�F)C�S�AIC�EGF/C�;�E�C�OcXYEYETb:9��tR�C�Oc9:<§9:[$CQ;�EY9:��F�ETSQbIAD���cE�E`<�ETSQ�:]{¿�R��u�
OPF6CQS�Oc��R
CQOt9�< ����� æ >�¼�E�F)E`E�CQ;�AIC�Oc<§CQ;�EYE`ADSQ�cOtEGF6C
ETW�9
L�;�F`_��?ET[¾9:SQE�C�;�EjET}�EGLÂC�FZ9D[*C�;�EjF�;�9I´�ETSZADSQE�F)Oc�:<�Od�?L`AD<0C`_^CQ;�E��
OPF)C�SQOt��R�C�Oc9:<{W?EGADM
FZAIC,+{ÑÒq�k
>1��;�OPFZOcF��
R�E½C�9YCQ;�E

LV9�X���Oc<�ADC�Oc9:<e9:[ AfSQA:W�Oc���t]&�
EGLVSQE`A�F)Oc<���E�Ý&LVOcET<�LT]eAD<���A�S�ADW�Oc�
�c]�Oc<�LVSQE`A�F)Oc<��eðñäBÜ�ðñé�Ój¿?R
��>���;�E/CQOc��E½A:�t9�<�E�OcF�R�<�A:���cE
C�9�X�ADM�E/LV9�XYEVCQF�9���F)E`S�bIA:���tE�Od[B+kµ5n0l�F�Ot<�LTEiÉ�¨ DGFIHKJ Ö +�Ï#"À OPF�AfF6CQS�9�<��j[¾R�<�LÂCQOt9�<�9:[Y+�>��pCZOcF$C�;�OcF�S�AD<���E�9D[*LV9:XYETC



� r`� �

ET<�ETSQ�:OcE`F`_?q�k _ + _ n�l�_?´Z;�ETSQE½C�;�E�LV9�X���Oc<�E`�=ET}�EGLÂC/9:[�F)C�E`�t�PADS�OtXYW�R��PF�E�AD<��=CQOc��EjOcF�XY9�F)C�OtXYW�9:S�CQAD<0CG>���;�EfF)X�AD�c�

�
Ot}�E`S�E`<�LVE�Ot<|CQ;�E�LTR�S�b�E`FZ9:[$~*Ot�?>Zn&AIC/EGADSQ�t]�ETW�9
L�;�F�OPF��
R�E�C�9eC�;�OPF�ET}�EGLÂC`_�´Z;�OPL�;B��E`LV9�XYE`F�XY9�S�E�W�SQ9:<�9:R�<�LTE`�=Oc<

LTA�F)EGF�´Z;�ETSQE � Í µæmDl�l:l�l�iZaÁA:<���C�;�E�W�ETS�C�R�SQ��ADC�Oc9:<=OcF�´�E`A:M:ETSG>

¼�E��?<��YC�;?AICZAIC*1{ËÁmj@|]^S1CQ;�E/¿�R
�&�
Ot}�E`SQF�F)Oc�:<�Od�?L`AD<0C��c]�[¾S�9�X.C�;�E©1=Ë ljSQE`F�R��tC79:<��t]YOc<�C�;�E�ET<�ETSQ�:]�Ot<0C�E`S�bIA:�

q:q _ + _ v:n�>�~�9:S�ET<�E`S���OtEGF�+�µ v:nYC�;�E�9:SQ��OdC�AD��W�ETSQOc9^�{OPF _ m&@|]^S�AD<��{<�9eF);�9I´7E`S�LV9:<0CQS�Oc��R
CQOt9�<�FZ´ZOc�t� 9^L`LVR�S/AIC

ETW�9
L�;�F�1�µ mf@|]^S`>1~�9:S�+ _ q:q�C�;�E½E�Ý�LTOtE`<�LV]�_2�*_
OPF�E`FQF)E`<�CQOcA:�t�c]�R�<�AD}�EGLÂCQE`���0]&C�;�EjF�;�9I´�ETS7[¾9:S�AD�c��1�o$F)E`E½~*Oc��>1m
>
~*Oc�:R�SQE�k½F�;�9I´�F	CQ;�E�CQOtXYE/ETb:9��tR�C�Oc9:<Y9D[�CQ;�E�W�ETSQOt;�ET�cOt9�<&�
OcF)CQA:<�LVE��
OPF6CQS�Oc��R
CQOt9�<�>	w�9DCQEZC�;?AIC$CQ;�E�<^R�Xf�?E`S7�
E`<�F�OdC6]

9D[�9���F)E`S�bIA:���tEZLT9:XYEVC�F1Oc<�LVSQE`A�F)EGF�´ZOdCQ;&Ot<?LVSQE`A:F�Oc<��i�^_���E`L`ADR�F�E�C�;�OPF7S�E`�:Oc9:<�9D[�W�;�A�F)E�F�W�A:LTEZOcF7LV�c9�F�ETS	CQ9�C�;�E��?9�R�<���A:S�]
9D[*C�;�Ej�t90F�FZLT]^�tOc<��
E`S�AD<��eC�;^R�F�S�EGÔ0R�OtSQE`F�F�X�AD�c�tE`S�W?E`S)CQR�SQ��AICQOt9�<�F�C�9���E�9
LTLVR�W�OtEG��>7��;�Ei1BË±l�S�EGF)R��dC�F�AD<���CQ;�Ei1§Ë
m�@|]^SZS�EGF)R��dC�FZADSQE�Oc<��
OPF)C�Oc<��:R�OPF�;�AD���cE:>

� ì�	^ì $?ì���ðPÜÂé�ÚÂðgï�Ó
é�ðgÙIä�Ü�ðñäuéàß�ÖjëtÙDä��:ðñéaÓ�Û�ÖfêDä�Û&ëtêIé�ðñéaÓ�Û�ÖfÙ���êqÛNß�ÖTë ðgÙIä
�Ê<B~*Oc��>Z��´�EjF);�9I´ C�;�EjC�OcXYEVoÊ�
ETW�ET<?�
ET<0C���OcF)C�SQOt��R
C�Oc9:<�F�Ot<§A:W�;�E`�tOc9:<|�
OcS�EGLÂCQOt9�<�AD��A:<��:�cE`F�F)Oc<,3áAD<?�k4�_�´Z;�OcL�;

´�9:R��P�§��E�¿?AIC½[¾9�S�OPF�9DC�SQ9:W�OcL�¿�R
��>Y³7EGLTA:R�F)E�9D[7C�;�E�L�;�9�OcLTEf9:[�F)C�E`�t�PADS�C�S�AI�6EGLÂCQ9:SQ]:_�C�;�E��PAICQOdCQR��
Oc<�AD�7�
OcF)C�SQOc��R
C�Oc9:<?F

EV�
;�Oc��OtC�<�9�S)CQ;
opF�9:R�C�;{F)]^XYXYEVC�SQ]eA�F�C�;�EjF�;�9I´�ETSZSQOcF�E`FZA:<��{�
E`L`Ah]
FT>1U/EV�?LTOtE`<�LVOcE`F�AICZC�;�EjW?9��tEGF�AD<?��EGÔ0R�AICQ9:SG_
´Z;�OcL�;

L�;�A:SQA�LÂC�E`S�OcãTE�CQ;�E�C�OP��A:�1Ot<0CQETS�A:LÂCQOt9�<�_�ADSQE�9:��F�ETSQb:EG�§Oc<�C�;�E���AIC�A�>{��;�Ee15Ëál§LVR�SQb:EYOc< 4xEV�
;�Oc��OtCQF�A{XY9
�
EGF6C

bIADSQOcADC�Oc9:<B�
R�EjC�9&C�;�Ef��AD�PA:LVC�OPL�S�A:�
OPAD� W?E`S)CQR�S��?AIC�Oc9:<{CQETSQX{_5RG>/s^R���F)EGÔ0R�ET<0C�A�F)]^XYXYEVCQS�]=Ot<�4æOcF��
R�E�C�9eC�;�Ef´7EGADM

F�;�9I´7E`S�´Z;�OcL�;=OPF�LVE`<�CQETSQE`��9:<�4óËÁrGv�m � >
�p[	CQ;�E`F�EjW�SQE`�
OPLÂCQOt9�<�F�A:S�E½CQ9&��EfLV9�XYW�ADSQE`�=´ZOtC�;|9:�?F)E`S�bIAICQOt9�<�F`_?ADW�;�ET�cOt9�<|�
OtSQE`LVC�Oc9:<�F/LTA:<|�?E�A�F�F�9
LVOPAICQE`�=´ZOdCQ;

AD<0CQOtW�9
��AD���
OcS�EGLÂC�Oc9:<?F$9:[�C�;�E�9:�?F)E`S�b�E`��W?E`S�Oc;�E`�tOPA�b�E`LVC�9:S�F`> ��;�E`S�E/OcF�<�E`�:�cOt��Ot���cE�SQ9DC�AICQOt9�<�9D[�X�AI�69�S7AD�^OPF79:SQOtE`<�C�AICQOt9�<�F

[¾9:SZ<�E`ADS�opW�ADS�AD��9:�cOcL/LV9�X�ETCQFZ�
R�S�Oc<���C�;�EjLT9:R�S�F�E�9:[*A�F�Ot<��:�cE�9�S���OdCG_�A:FZ�
OPF�LTR�FQF)EG�eOc<Bs^E`LVC�Oc9:<|q
>cr:>



� rhk �

Ã�ßØÃ�ß °�Ä?¸h¸hü^ù�¹
·`úaÄ2Å*¶�µ$ü0·qífü0ü�Å¢Ä?¸hµ*úg·`¹�ù�ü^ùgü�uôü�Å�·`¶
� ì � ì�
:ì&%1ÙDÚÂÚ�ÖVëcêIé�ðgÙIä�ÜfðñäuÖVä�ÖVÚ'�D×eêDä�ÛiÛ�ÖTÚÂð²ß�ÖTë ðgÙIäôÛDðPÜ�éÊêIä�í�Ö

¼�Ej;�Ahb�EjF)E`ET<{C�;?AIC�CQ;�E�C�OP��A:��W�ETS�C�R�SQ��AICQOt9�<{OcF�´7EGADM:E`S�[¾9:S�Oc<�LTS�EGA:F�Ot<��e+ _?A:<��=C�;�OPF�OcXYW��cOtEGFZC�;?AIC/A:<0]��cA:S���EVoÌ+
LV9�XYEVCQF/CQ;�AICjADSQE�X�A��
Ef9���F�ETSQbhA:���cE�´ZOc�t�	W�SQEV[¾E`S�E`<0C�OPAD�c�t]{;�Ahb�E��PADSQ�:ETSm�^>���;�OPF�LV9�S�SQET�PAICQOt9�<|�?ETC6´7E`ET<u�cA:S���EVoÌ+uAD<?�
�PADSQ�:EVo���ET�
OcF)CQF�[¾9�S	C�;�E�C�OP�
EVoÊAD�c9:<�EZW�ETS�C�R�S���ADC�Oc9:<�_0AD<���OtC$OPF	EV�^C�E`<��
EG��C�9�ETb�ET<Y�PADSQ�:ETS�bIAD�cR�EGF	9D[�+&�^]fA½´�E`A:M�OcX�W�R��cF�E:>
¼�EjF);�9I´ C�;�OPF�LT9:SQS�E`�cADC�Oc9:<eOc<|~*Ot�?>1�f´Z;�ETSQE½LT9:<0C�9�R�S�F79:[ CQ;�EjLV9�XYEVC�¿�R
�{ADSQE½��SQAh´Z<�[¾9:S�1eË l�_
��EV[¾9:SQE�C�;�EjF�;�9I´�ETS

LV9�XYX�E`<�LVEGFT_�AD<��E1uËár:> q:m�@|]^SG_�´Z;�E`<{C�;�E�F�;�9I´�ETSZOPF�<�EGADSZOtCQF�W?EGADM�>���;�E�LV9�S�SQET�PAICQOt9�<�OPFZ9:�?F)E`S�b�E`��C�;�SQ9:R��:;�9�R
C`>

~*Ot��R�SQE�rGleF�;�9I´�F�CQ;�E�C�OcXYE�E`b:9��tR
CQOt9�<B9D[$C�;�EYXYE`A:<§ET<�ETSQ�:]|A:F½Ae[¾R�<�LÂCQOt9�<u9:[*�^_�´Z;�OPL�;B[¾R�S�C�;�ETS�Oc�t�cR�F)C�S�AIC�EGF�CQ;�OPF
EV}�E`LVC`>

� ì � ì�	0ì&%1ÙDÚÂÚ�ÖVëcêIé�ðgÙIä�ÜjðñäuëtêIé�ðñé�Ó�Û:Ö�êIä�ÛeëtÙDä��:ðñéaÓ�Û�Ö
~*Oc�:R�SQE�r:rjF�;�9I´�F�LT9:<0C�9�R�SQF�Ot<{CQ;�E�¿�R
�|�
OPF6CQS�Oc��R
CQOt9�<�_��
OcF)C�SQOc��R
C�EG�{Ot<BF�Oc<,3áAD<��k4�_?ADC?1uËÒleAD<���r:> q:mY@B]0SG>

��;�EjA:SQL�9D[�ET<�;�AD<�LTE`��¿�R
���ñCQ;�E « CQSQA�L�M
­��7LV9:SQSQE`F�W?9�<���F7C�9YCQ;�EjF6CQET�c�cA:SZC�S�AI�6EGLÂCQ9:SQ]&A:LVSQ9�FQF7C�;�EjLTET�cE`F)C�OPAD��F�W�;�E`S�E�>	¼uE

9:�?F)E`S�b�EjC�;?AIC�C�;�Ef¿?R
�u;�A�F�X�Oc<�OcX�A|AIC½C�;�EYW�9:�cE`F�A:<��§EGÔ0R�AICQ9:SG_�´Z;�ETSQE�C�;�EY��A:�cA�LÂCQOcL�C�OP��AD�1C�9:S�Ô0R�E`F½A:S�E��tEGA:F)C½o

F�ETE��7Ô?>f��q:�V>�w�9:C�E�AD�PF)9�CQ;�E « ´7E`�t�P­YOc<|C�;�E�F);�9I´7E`SZ¿�R
�BAICm3áËÁl&AD<?�·4ýËÀr`v�m � ´Z;�OPL�;BOPFf��LV9:R�<�CQETSQOt<0CQR�OdCQOtb�ET�c]��
AIC½LV�c9�F�E`F)C/ADW�W�S�90A:L�;=C�9eC�;�EYs^R�<�>���;�E�ET�
W��cA:<�AICQOt9�<|OcF�C�;?AIC/Oc<|CQ;�OcF�ADW�;�ET�cOcA��
OcS�EGLÂC�Oc9:<|b�ET�c9
LVOtC6]�OcXYW�R��PF)EGF�CQ9&C�;�E

s^R�<�AD<?�BLV9�X�ETC½A:S�E�S�A:�
OPAD��_�A:<��|CQ;�ETSQEV[¾9�S�EfC�;�E�A:<��:R��PADS�XY9:XYET<0CQR�XçOtXYW�R��cF�E:_��7Ô?>&��m:�V_�OcF�ãTE`S�9?>�i�F�C�;�Ef´�E`A:M

F�;�9I´7E`S�ETb:9��tb�E`F`_:CQ;�Ej�
OPF6CQS�Oc��R
CQOt9�<�Oc<|ADW�;�ET�cOcAY�
OcS�EGLÂCQOt9�<�F�XYA:Ot<0C�ADOc<�FZA�<�E`A:S)oÊLV9�<�F6C�AD<0C$[¾R��t�to�´ZOP�^CQ;=;?AD�t[ño�X�AI�
OcX�R�XÎ9D[C 4óÑæ��l � AD<?�=AfCQSQA�L�M��tE`<��DCQ;=9:[	ÑÒrGm:l � >
¼�E�;�Ahb�E�F)E`ET<�Oc<es^E`L:>	v�> v�>cr�C�;�ADC$C�;�ETSQE�OcF7AjLV9�S�SQET�PAICQOt9�<f��EVC6´�ETE`<&ET<�ETSQ�:]fA:<��YW�ETSQOt;�E`�tOc9:<&��OcF)CQA:<�LVEZCQ;�AIC7EV�
OcF)CQF

[¾9:S�C�;�E½CQOc�
ETopA:�t9�<�E½W?E`S)CQR�SQ��AICQOt9�<�>$U/R�S�Oc<��&AY´�E`A:MeF6CQET�c�cA:S�F);�9I´7E`S7CQ;�EjLV9�S�SQET�PAICQOt9�<eET�0CQET<���FZC�9Y;�Oc�:;�ETS�bIAD�cR�EGF�9D[�+�_
[¾9:S�LT9:XYEVC�FZ´Z;�90F)E�ADW�;�ET�cOcAYA:S�E½�c9^L`AD�cOtã`E`�=9:<�C�;�E�LVE`�tEGF6CQOcA:��F)W�;�ETSQE½A:�t9�<���C�;�EjF)C�E`�t�PADS�CQSQA�L�M�_
XYA:M^Ot<��YOtC/AfC�;�SQETETo�[¾9��c�

LV9�S�SQET�PAICQOt9�<���EVC6´�ETE`<{ET<�E`S���]:_�W�ETSQOt;�ET�cOt9�<{��OcF)CQA:<�LVE�A:<��{ADW�;�ET�cOt9�<{��OtSQE`LVC�Oc9:<�>���;0R?FT_�A��
EV��<�Ot<���L�;�ADS�A:LVC�ETSQOPF6CQOcL/9D[1A

´�E`ADM�F6CQET�c�cA:S)opOt<?�
R�LVEG�eLT9:XYEVC�F�;�9I´�ETS�OcFZA:<{9Ib:ETSQW�9:W�R��PAICQE`�&C�S�A:L�M�9D[	LV9�XYEVC�ADW�;�ET�cOcAY�
OcS�EGLÂCQOt9�<�F��¾´ZOtC�;BA���A:W�Oc<=C�;�E



� r`� �

�
OcS�EGLÂCQOt9�<�9:[�LT�t90F)EGF6C�ADW�W�S�90A:L�;?�$;�Ahb^Oc<��fW�S�ET[¾ETSQET<0C�OPAD�c�t]e�cA:S���ETS�bhA:�tR�E`F�9D[`+BAD<?�E�^_
´Z;�OcL�;|ADSQE½LV9:SQSQET�PAIC�EG��>
� ì � ì � ì (/ä�ÙDéàß�ÖVÚ�ðñä�Û:Ö�Û�ÖTä�Û�ÖVä?é�í�ÙDÚÂÚ�ÖVëcêIé�ðgÙIä

iÁ[¾9�R�S�C�;|Oc<��
ETW�ET<?�
ET<0C�LT9:SQS�E`�cADC�EG�ebIADSQOPAD���cEjLTA:<BAD�PF)9Y��E�Oc<
[¾ETSQS�EG�{AD<��=[¾9�R�<��{Oc<{C�;�E�AD<�A:�t]
F�OcF`>$�Ê<B~*Oc��>½r�´7E

F�ETEfC�;�ADC½Ot[1CQ;�E�C�OP��AD�	W�ETS�C�R�SQ��ADC�Oc9:<BOPF½´7EGADMôï�Ó
é*<�9:<
op<�ET���tOc�:Oc���cE:_	�6ðgì|ÖGìc_�[¾9�S/Oc<0C�ETSQXYE`�
OPAICQEVo�)3LT9:XYEVC�FQ�V_�AD<?�|C�;�E

F)C�ET�c�PADS�W�ETS�C�R�SQ��ADC�Oc9:<{OcF�´7EGADMuÙDÚ�<�ET�:�cOc�:Oc���tE�_
C�;�E�LV9�X�ETC�LTA:<Y�6R�F6C/��ADSQET�c]&ET<0CQETSZCQ;�Ej9:�?F)E`S�bIAD���tE½ãT9�<�E:>���;�ET<B¨ Ç^È «
´ZOc�t��W�S�ET[¾ETSQET<0C�OPAD�c�t]���E�9:W�W?90F)EG�&CQ9WÉ�¨ D�F§H J _�ðgìñÖ`ìc_�C�;�E�bIA:S�OPAD���cE

y - s^Oc�:<*) ¨ Ç^È «Mh�É�¨ED�F§H J,+�Ë³��s^Oc�:< O LV9�FN8 Æqá ± Lþ ø ¬ �ÂÈl �óF)Oc<,8 Æqá ± Lþ ø ¬ �ÂÈn U �)rTn^�

´ZOc�t����E�EGÔ0R�AD�*C�9�o�r�XY9:SQE�[¾SQE`Ô0R�E`<0C��c]{C�;�A:<¡�fr:>jè�ETSQE�8 Æqá ± OcF/CQ;�EY9:��F�ETSQb:EG�{9:SQOtE`<�C�AICQOt9�<§AD<����tEf9D[�¨ Ç7È « >j��;�OPF
A:F�]^XYX�ETC�SQ]f9
L`LVR�S�F1[¾9�S$CQ;�E�CQOc��EVoÊAD�c9:<�E/W?E`S)CQR�S��?AIC�Oc9:<�AD<���W�ETS�F�OcF)CQF$[¾9:S�´7EGADMYF6CQET�c�cA:S7OcXYW�R��PF)EGF$Oc<�Af�
OPF6CQOt<�LVC�Ocb:E/´�Ah]�>

��;�EfOtXYW�R��PF�E=ÖTë ðñîfðñä�êIéÊÖÂÜZCQ;�EfLT9:SQS�E`�cADC�Oc9:<{Oc<|C�;�ADC/W�A:S)C�9D[	W�;�A�F)E�F)W?A:LVE�´Z;�ETSQE�C�;�E���A:�cA�LÂCQOcL½CQOc��EfAD�c9:<�EjW�ADS�C�OPAD�c�c]

SQEV���c�cF/CQ;�E�9:��F�ETSQbIAD���cE�ã`9:<�EY��R�C�C�;�E�LV9�X���Oc<�EG�§Oc<0C�ETS�A:LVC�Oc9:<�LV9:XYW��cEVCQET�c]|S�ET���c�cF½OtC`>Y��;�E�LV9�X���Oc<�E`�uOc<�CQETS�A:LVC�Oc9:<

íTÚ�Ö�êIéÊÖÂÜ7C�;�EjLT9:SQS�E`�cADC�Oc9:<eOc<=C�;�ADC�W�ADS�CZ9D[�9:��F�ETSQbIAD���cE½W�;�A�F)E�F�W�A:LTE/CQ;�AIC�OPFZR�<����t�cE`�=�^]&CQ;�E���A:�cA�LÂCQOcL�C�OP�
E�A:�t9�<�E:_
��R�C

OPF/W?ADS�C�OPAD�c�t]{SQEV���c�tEG�|�^]{C�;�EYLV9�X���Oc<�EG�|C�OP��A:�dopOtXYW�R��cF�EfW�ETS�C�R�S���ADC�Oc9:<�_�ðgì=Ö`ìc_�[¾9�S½Ot<0C�E`S�XYEG�
OcADC�EToÌ)�>��Ê<�~*Ot�?>�rGq�´�E
F�;�9I´xLV9:<0CQ9:R�S�W��t9:CQF/9D[ O LÕô� y _ l��`� LÕ4� y µýl�� U �
OPF)C�SQOt��R�C�E`�B9Ib:ETS?+uAD<?�·��AD<��B´ZOdCQ;|C�;�E�F�A:XYEj<�9:SQX�AD�cOtãGAICQOt9�<
A:F�Ot<u~ Oc��>/��>���;�Ef�cADC)C�E`S/F�;�9I´�FZCQ;�EfLT9:<0C�9�R�S�FZ9D[ O LÕô� y _ l��S� LÕô� y µýl�� U >/��;�EjEV}�E`LVC/9:[	C�;�EfOtXYW�R��PF�E�9:<{CQ;�OPF
LV9�S�SQET�PAICQOt9�<eOPF�[¾9:R�<?�eCQ9Y�?E�XY9:SQE�LV�cE`A:S��c]&Oc�t�cR�F)C�S�AIC�EG�e´Z;�ET< � Í µæmDlYl:l�lfiZa [¾9�SZ´7EGADM�ETS�W?E`S)CQR�S��?AIC�Oc9:<?FT>

Ã�ß®Í�ß ²�x�¸h·^Î ü0¸�ºKÄ2u w*¹
¸Iú�¶7Ä5Å ¶�Ä5ë�í�ü^¹&è+¶^ÎBÄ�í�ü0¸h¶�í�úg·7Îýû ú�-$ü0¸Iü�Å�·�w�¹
¸I¹9uôü0·`ü0¸I¶

z7;�A:SQA�LÂCQETSQOcF)C�OPLTF$9D[ F�;�9I´�ETS�F$9:[�bIADSQ]0Oc<���F6CQS�E`<��DCQ;�F7A:<��&OcXYW�A:LVCZW�ADS�ADXYEVCQETS�F1;�Ahb�E/A:�cF�9���ETE`<�9��
CQA:Ot<�EG��>��p[�9:<��t]

C�;�EjC�OcXYEVoÊ�
ETW�ET<?�
ET<0C½9:��F�ETSQbIAD���cE�¿�R
�|OPF/��E`F�OtSQE`��_?C�;�E�<^R�X���ETS�9D[$LTET�c�cF/LTA:<B�?EfS�EG�
R�LTE`�|´ZOtC�;B�cOtC)C��cE�EV}�E`LÂCG>½¬/<��c]

LVE`�t�PF�´ZOtC�;ulkÐ � _ m�iZaÒA:S�E�<�ETEG�
E`�|A:<��=C�;�Ef<^R�X���ETS/9D[1LVE`�t�PF�Oc<|E`A�L�;BAD<���R��cA:S�bIADSQOcA:���cEjLTAD<|��EjSQE`�
R?LVE`�{�^]{A

[gA:LVC�9�S$9D[�q½´ZOtC�;�A��t90F�F$Ot<�A:LTLTR�S�A:LV]f9D[ _ v0Óe> ¼�E�W�S�EGF)E`<�C�F)9�X�E�9D[�C�;�E��
EVC�ADOc�cF79D[�CQ;�E�CQOtXYEVoÊ�
E`W?E`<��
ET<0C�9:��F�ETSQbIAD���cE



� r`� �

¿�R
�{Oc<B� A:���tEer:>��Ê<�LV�cR��
EG�{Ot<{CQ;�E�C�AD���cE�ADSQE½C�;�EfF)C�ET�c�PADS�E`<�LV9�R�<0C�ETS�W�ADS�ADXYEVCQETS�FT_�C�;�EjX�AD�^OcX�R�XÎ¿�R���_�C�;�E�¿�R
�|AIC

C�;�Ef�PA:F)C�CQOtXYEYF6CQETWuLT9:<�F�OP�
ETSQE`�ô�#1�ËÀm�@|]^S��V_�A:<��{CQ;�E�A:W�W�SQ9h�
OtX�AICQE�C�OcXYE`F½AIC�X�AI�
OtXfR�X�¿�R
��_�;�A:�d[ñopX�AI�
OtXfR�X

[¾9:S�C�;�EjSQOPF)EjA:<��=[¾9:SZCQ;�E��
EGLTAh]�9D[*C�;�E�F�;�9I´�ETSG>7��;�Ej��<�AD� LV9:�cR�XY<|�cOcF)CQF�A&X�EGA:F�R�SQE�9:[�C�;�E�CQ9DC�AD��F�;�9I´�ETS�¿�R
��_?C�;�E

¿�R
�^oÊ�
9:R����tOc<���C�OcXYEjF�L`AD�cE�[¾9:SZ9:�?F)E`S�bIAD���tE½LV9�X�ETCQF

. 1¸- ó Ú0/2143å Ô 165 LÕ4�#1���� LÕ[ø ¬ �ÂÈLÕ[ø ¬ �ÂÈ 7 Ì �)rGm��

��;�OPF�OcF�Oc<0C�E`S�W�SQEVC�AD���cE�A:F�CQ;�E½E`Ô0R�OcbhA:�tE`<0CZ��R�SQADC�Oc9:<=Od[*C�;�E½F�;�9I´�ETS�SQE`F�R��dCQE`��Ot<|AYLV9�<�F)CQAD<0C�9:��F�ETSQbIAD���cE/¿�R
�eC6´ZOPLVE�A�F

�PADSQ�:E½A:F�C�;�E½C�OP�
EVoÊAD�c9:<�E½bIAD�cR�E�>

��;�E�ET<0CQS�OcE`F�Oc<u�*AD���cE�rfOt<?LV�cR��
E�A�FQADXYW��cOc<��e9:[7F);�9:S�C�S�AD<���EjOcX�W�R��cF�E�LTA�F)EGF�´ZOtC�; � Í _ rGl:l�l:l:l�iZa3A:<��

�c9:<��YS�AD<���E�OcXYW�R��PF)EjL`A:F�E`F�´ZOtC�; � Í à±r`l�lYl:l:l�iZaj>��Ê<�CQ;�Ej�PAIC�C�ETS�L`A:F�E�C�;�E�OcXYW�R��PF)E�F)C�SQET<��DC�;?F�;�Ahb:E��?E`ET<BL�;�90F)E`<

C�9eOt<�LTS�EGA:F�EjÔ0R�A:�
S�AICQOcL`AD�c�t]�´ZOdCQ; � ÍÀC�9eOc<^b:EGF6CQOt�0AIC�E�CQ;�E�SQET��OtXYEj´Z;�E`S�EjAeF)OcXYW��tE�F�L`AD�cOt<����cAh´ OcF/W�9�FQF)Oc���cE�[¾9:S��c9:<��

S�AD<���E�CQOc��A:��OcX�W�R��cF�E`F��gF�ETE��$Ô�>Z�g�0�)�Â>

i��cF�94Ot<?LV�cR��
E`�ýOc< �*AD���cEôrBADSQE=C�;�E Ð N3k^rGlu�?A:F�ET�cOt<�EuLTA:F�E|�
EVC�ADOc�cF�AD<��5CQ;�EBW�SQE`�
OPLÂCQOt9�<�FY[¾9�Sei��c�:9��

��Ã4ÄIÅ:Æ�Ç�ÈpÉ7ËÎr:Ì n0me@uÍfÅIM^X#F Ï�H AD<�� � Í#ËÀn��:l�l:l�l&iZa/�/´Z;�OPL�;§CQOc��AD�c�t]|OcXYW�R��PF)EG�BCQ;�EYs
9:�PADS�s^]
F6CQETX ��> ��@|]^S

AD��9�>|i��c�:9��a6 FjSQET�PAICQOtb�E�b:E`�t9
LVOtC6]�9D[ZnBM^X¢FVÏ�H�X�ADM:EGFjOtCfAB��9:S��
E`S��cOt<�E&LTA:F�E�[¾9�SfADW�W��tOPLTA:��Oc�tOtC6]u9:[�C�;�E�OtXYW�R��PF�E

ADW�W�S�9h�
OcX�AIC�Oc9:<�_0;�9I´7E`b:ETSG>

��;�EZ;?AD�t[ño�X�AI�
OcX�R�X3�
R�S�AIC�Oc9:<�9D[�A½´�E`ADMjF)C�E`�t�PADS1F�;�9I´�ETSG_�Ñxr�Ì �8�el�Ì �/@|]^S`_�OcF$F)E`ET<fC�9���EZS�E`�cADC�Ocb:ET�c]�Oc<�F)E`<�F�OdCQOtb�E
C�9�C�;�E�F)C�E`�t�PADS�OtXYW�R��cF�EfW?ADS�ADXYEVCQETS�FT>½��;�E�S�OPF)E�C�OcXYE�9:[1C�;�E�F�;�9I´�ETS�OPF½�
EVCQETSQXYOt<�EG�B�^]=C�;�EYXY9�F)C�CQOt��;0C��c]|�?9�R�<��

Oc<
[gAD�c�tOc<��YLV9�X�ETCQF7��SQ9:R���;�C�Ot<0CQ9�CQ;�E/9���F�ETSQbhA:���cE�ãT9�<�E��0]�CQ;�E½OtXYW�R��PF�E:_^´Z;�Oc�tE/C�;�E��
EGLTAh]�C�OcXYE/OPF��
EVCQETSQXYOt<�EG�&�^]YC�;�E

�cE`A:F)C�C�Oc�:;0C��c]e��9:R�<��=OtXYW�R��PF�E`�=9:R
CQ�:9�Ot<��YLV9�XYEVCQF�[¾9�SZ´Z;�OPL�;�CQ;�E½C�OP�
ETopA:�t9�<�E½W?E`S)CQR�S��?AIC�Oc9:<=OPF�Ot<�E�Ý&LVOcET<0C`>
i��t9�<��YC�;�EjLTET�cE`F)C�OPAD��F�W�;�E`S�E½CQ;�E½[¾R��c�dop´ZOP�^C�;|;�A:�d[ñopX�AI�
OcX�R�X#9D[*C�;�E�CQSQA�L�M&<�A:S�SQ9I´�F7C�9�Ñ n�l � A:F � Í º v:lYl�l:l

iZaj>?~�9:S��t9�<��DopSQA:<��:E�C�OP��AD��OtXYW�R��PF�E`F`_�<�9��
OPF�LTETSQ<�Oc���tE½CQSQA�L�M&OPF�[¾9:R�<?�=A:<���C�;�E�E`<�;�A:<�LVE`X�E`<0C�OcFZ´ZOP�
E`�t]=�
OcF)C�SQOc��R
C�EG�

9Ib:E`S�C�;�EjLTET�cE`F)C�OPAD��F�W�;�ETSQE�A:F�OPF�Ot<?�
OcL`AICQE`�=�^]e�$Ô�>��g�0�Â>



� qDl �

Ã�ß:9�ß °�Ä2u w*¹
¸Iú�¶7Ä5Å ¶�í�ú¾·^ÎËw*¸Iú#Ä?¸e¶^Î�Ä�í�ü0¸e¹NÅ ¹�ù#ì�¶`ü^¶
��;�EGF)EYSQE`F�R��tCQF�LTA:<��?E&LT9:XYW�ADSQE`�§´ZOdCQ;�C�;�E�EGF6CQOtX�AICQE�9D[�A{m:l0Ó#¿?R
�uE`<�;�AD<?LVETXYE`<�C��PA:F)C�Oc<��=[¾9:SfÑ#q=@|]^S

[¾9:S<;ZêIÚÂé%ß>=)íTÚ�ÙIÜQÜÂðñä>��LT9:XYEVC�Fj��Otb�ET<4Oc< Ð ADS�L õOPA§s õAD<?L�;�ETãuÖTé�êIëtì+�6rG�:�����/[¾9:S�C�;�E��?EGF6Cf��C Ð NÁk^rGl{W�ADS�ADXYEVCQETS�FT_

Ã�ÄDÅDÆ?ÇQÈÊÉ�Ëxl�Ì l:n�v�@uÍYÅIM0X#F Ï�H A:<�� � ÍáË.���&l:l�l&iZaj>���;^R�F�CQ;�ET]{EGF6CQOtX�AICQE . 1@?BA��#� _ r�iZa/�/Ñ#r�@|]^S�´Z;�Oc�cE

9:R�S�A:<�AD�c]
F)OPF��:Ocb:EGF . 1��a� _ m�iZa/�ZÑxl�> qf@|]^SG>���;�E½��Od}�ETSQET<0C « 9���F)E`S�bIA:���tEG­jã`9:<�E½LTA:<�<�9DCZET�^W��cA:Ot<�C�;�E�F�R���F)CQA:<�CQOtb�E

�
Ot}�E`S�E`<�LVEfOt<BC�;�EGF)EfS�EGF)R��tCQF/A:F�9:R�S/X�9
�
E`�tOc<���Ot<���OcL`AIC�EGFZCQ;�AIC/¿�R
�|ET<�;?AD<�LTETXYET<0C/OPF/�tEGF�F/AICfrfiZaxC�;?AD<BOtC/OPF/ADC½m

iZaj>

Ð A:SQL õOcA�s õA:<�L�;�ETãeÖTéZêIëtì��)r`���:����A:�cF�9Y<�9DCQE�C�;�ADCZC�;�EjC�OP��AD�*AD<���R��cA:SZXY9:XYET<0C�R�XÎOcX�W�R��cF�Ee��F)E`Ej�$Ô�>/�����)���
R�E�CQ9

i��c�:9���´�A�F�Ñxq��Iv�A:F�F6CQS�9�<��YA:F$C�;�ADCZ��R�E�C�9fC�;�E½��E`F)C���C Ð N4k^rGl�CQSQAD�6E`LÂCQ9:SQ]:>1¬/R�SZAD<�A:�t]
F�OcF$��<���F . 1��#� _ mfiZa/�ZÑ

l�> l�m�@|]^S�´Z;�OcL�;{OPF�Ñár��hn�CQ;�AIC�9:[�9�R�SZSQE`F�R��dCZ[¾9�SZC�;�Ej�?EGF6C���C/LTA�F)E½9:[ Ð Nók
r`l�>$� A:���cE�r�Ot<���OcL`AIC�EGF�C�;?AIC�CQ;�E�C�OP��A:�

FQLTAD�cOc<����PAh´±�g�7Ô�>��������1OPFZAjSQE`A�F)9�<�AD���cE�A:W�W�SQ9h�^OcX�AICQOt9�<�[¾9:S�OtXYW�A�LÂCZW�A:SQA:X�ETC�E`SQF � Í µÒrGl:ljl�l:lfiZa A:<���CQ;�AIC�´�E`ADM

F�;�9I´7E`SZL�;�ADS�A:LVC�ETSQOPF6CQOcL`F$´ZOc�t���?E�EGF�F�ET<0C�OPAD�c�c]eLV9�<�F6C�AD<0C�[¾9:S�CQ;�EjF�A:XYE�bIA:�tR�E½9:[	Ã�ÄIÅ
��Æ�Ç�ÈpÉ � Í K �Â>1è�9I´�ETb�ETSG_^OdC�OPF�[¾9:R�<?�
C�;?AIC . 1=OcFZ<�9DCZ�tOc<�EGADSQ�t]&W�S�9�W?9�S)CQOt9�<�AD��C�9�CQ;�OcF�SQADC�Oc9�Oc<=C�;�E½CQOc��AD���cOtXYOtC`>

³�OcETSQXYA:<�<+ÖTé/êDëtì=�6r`���:v0�ZOc<
[¾ETSQS�EG�|CQ;�EYEV�
OcF)C�E`<�LVE�9D[�Ae´�E`A:M|F6CQET�c�cA:S)opOt<?�
R�LVEG�§LT9:XYEVC�F);�9I´7E`S�Oc<�A=F6CQR��
]B9:[

r`v��&�c9:<��:o�W�ETSQOc9^�|LT9:XYEVC�FT>jiÀLT�tR�F)C�E`S�Oc<���9D[7A:W�;�ET�cOPA&;�A��uq�k&LV9�X�ETCQFY�6rIkY9:[7�:le<�ET´±A:<��ôrGl&9:[�mD�eOt<0C�E`S�XYEG�
OcADC�E

ET<�ETSQ�:OcE`F��Z´Z;�E`S�E�9:<��c]B��´79�R��c�B�?EYEV�
W�E`LVC�E`�uOt[$SQA:<��
9�X��c]|�
OPF6CQS�Oc��R
CQE`��>���;�ETOcS�AD<�A:�t]0C�OPL�F)C�R?�
]§LV9�<�LV�cR��
EG�|CQ;�AIC

Ã�ÄDÅDÆ?ÇQÈÊÉ�Ë l�Ì l�q�m�@ Í ÅIM0X#FVÏ�H�AD<�� �TÍ ËÒn�rjmDl�lfiZa�>���;�E�9���F)E`S�b�E`�&C�S�A:L�M&F�Otã`E�´�A�FZÑ n�l � òBkIl � >1~�SQ9:XÎ~*Oc��>$q

´�E/F�ETE�CQ;�AIC�OcX�W�R��cF�E`F$C�;?AICZF6CQS�9�<��j´�9:R��P���:Ocb:E/AjW�E`ADM�¿�R��&9D[�<�E`´ LV9:XYETCQFZÑ v�l0Ó±9Ib:E`S1��A:L�M^��S�9�R�<���A:F7LV9�X�W?ADSQE`�

C�9jC�;�E/<�ET´ý¿�R��Y9���F�ETSQb:E`�YADC1C�;�E/W�SQE`F�ET<0C$ETW�9
L�;�´Z;�OPL�;eLV9�<�F6CQOdCQR
C�EGF7A:<�ET<�;?AD<�LTETXYET<0C$9Ib�ETS1��A�L�M^�:SQ9:R�<���9:[�Ñ qDl^Óe>

��;�E�XYE`A:<�E`<�LV9�R�<0C�E`S�C�OcX�EGF�L`AD�cE�[¾9:SZOcX�W�R��cF�E`F�9D[�CQ;�OPF�F6CQS�E`<��DCQ;�9�S�F6CQS�9�<��:E`S�OcF�q:��@B]0SG>

è�ETOPF)�cETS��)r`���:l���9���F�ETSQb:E`�eC�;?AIC½kf9:[	v��&z7�cA�F�FZ�ZA:<��Bz7�cA�F�FZ����<�ET´xLV9�XYEVCQF�´ZOdCQ;.� _ qYiZax;�A:�|�0m�Ð�+.Ð ���

AD<?�|C�;?AIC½E`FQF)E`<�CQOcA:�t�c]{<�9�LT9:XYEVC�F½F);�9�R��P�|�?E�[¾9�R�<��B´ZOtC�;�+ µÁ�:l&9�R
CQF�OP�
Ef9:[7F�;�9I´7E`SQF`>/³�R
C�F�;�E�LT9:<�LT�tR?�
E`F�C�;�ADC

C�;�E��PADSQ�:EVoÌ+|EV��LTE`FQF�LTA:<|�?EfEV�
W��PADOc<�E`�|A�F��
R�EjC�9��6rh��W?90F)OtC�Ocb:Ef9:S�<�ET��ADC�Ocb:EjE`S�SQ9:SZOc<|CQ;�Ef�
ETC�E`S�XYOc<�AICQOt9�<B9D[�+�_	��q:�
C�;�E½[gADOc�tR�SQE�C�9YOc<�LV�cR��
E½<�9�<��:S�Ahb^OdC�AIC�Oc9:<?AD�?[¾9:S�LVE`F`_
AD<����gv0��LV9�<�C�ADXYOc<�AICQOt9�<&[¾SQ9:XÎLT9:XYEVC�F�C�;�ADC�ADSQE/<�9:CZ9:<�C�;�E`OtS���S�F)C



� q
r �

W�A�F�FQAD��E�CQ;�S�9�R��:;=CQ;�EjOc<�<�ETS�W��cA:<�EVC�ADSQ]&SQET�:Oc9:<�>1i��c��9D[*C�;�E`F�EjEV}�E`LVCQFZ´ZOc�t��C�E`<���C�9&X�ADM�E�LV9:XYW�A:S�OPF�9:<�F�9D[	��ADCQA�AD<?�

W�SQE`�
OPLÂCQOt9�<�FZXY9:SQE�W�SQ9:���cETX�ADC�OPLD>�\1SQ9:���cETX �6rG��LTAD<{��E�SQE`�
R?LVE`�=�^]{LV9:<?F)OP�
ETSQOc<��Y9:<��c]{z7�PA:FQFZ�ZLV9�X�ETCQF�´Z;�OcL�;|;?Ahb:E

F�XYA:�t�cETSZE`S�SQ9:S�F7Ot<=C�;�ETOcS�ET<�E`S���]&�
EVCQETSQXYOt<�ADC�Oc9:<�C�;�A:<=C�;�E��c9I´7E`SZÔ�R?AD�cOdC6]&9�S���OdC��
ETC�E`S�XYOc<�AICQOt9�<�F�9D[1z7�cA�F�F�����LT9:XYEVC�FT>

\1SQ9:���tE`X ��q���OcF/A:FQF)9
LVOPAICQE`�eXYA:Ot<��t]�´ZOdCQ;BF)X�AD�c�toÌ��LV9�X�ETCQF�F�Oc<�LVE�9�R
C��0A:FQF)Oc<���Ot<�LTS�EGA:F�E`F�´ZOtC�;|�
EGLVSQE`A:F�Oc<��YW?E`S�Oc;�ET�cOc9:<
�
OPF6C�AD<�LTE:>1ixLT9:SQS�E`�cADC�Oc9:<&��EVC6´�ETE`<=<�9:XYOt<?AD�c�t]&;^]^W�ETSQ�?9��tOPL�9:SQOt��Ot<�A:��ET<�E`S���OtEGFZAD<��=F)X�A:�t��W�ETSQOt;�ET�cOt9�<=bIA:�tR�EGF�;�A:F��c9:<��

��ETET<uM^<�9I´Z<ó�g@§ADS�F��
E`<+ÖTé�êIëtìer`�^kI�0�Â>½��;�ETSQEV[¾9�S�E�CQ;�OPF½W�S�9����cETXçLTA:<B�?EYSQE`�
R?LVE`�B�0]BLT9:<�LTET<0C�S�AICQOt<���C�;�E`9:SQEVCQOcL`AD�

AD<?�e9���F)E`S�bIADC�Oc9:<�A:�?LV9�XYW�ADSQOcF�9:<?F1CQ9fCQ;�E½SQA:<��:Es��µ r½iZaj>�\1SQ9:���tE`X �gv��7OPF�<�9DC��cOtM�ET�c]�C�9��?E½OcXYW?9�S)C�AD<0C�F)Oc<�LVE/C�;�ETSQE

ADSQE��{z7�cA�F�F���LV9:XYETCQF/´ZOdCQ;§�:l _ + _ ��l�_�<�9{z7�PA:FQF���LT9:XYEVC�F�´ZOtC�;u�:l _ + _ rGv�m
_�AD<?�B��z7�PA:FQF���LV9�XYEVCQF/´ZOtC�;

r`v0m _ + _ r`��l�>	��;�OPFZOcF�X�9�S�E½SQE`A��
Ot�c]&R�<?�
ETS�F6CQ9^9^�=A:F���ETOc<��&�
R�E½C�9�EV}�E`LVCQFj�)rG�79:Sj��q:�V_�F)Oc<�LTE½C�;�E`]�ADSQE�A:FQF)9
LTOcADC�E`�

´ZOtC�;|F)X�A:�t�cETSZE`<�ETSQ�:]&�
OPF�W?E`SQF�Ot9�<�F�C�;?AD<4�gv0�Â>

è�ETOPF)�cETS{ÖVé�êIëtì5�6rG�:�^kD�Y�gF�ETE�AD�PF)9Bè�ETOPF)�cETS�r`�:��l��/;�Ahb�E�W?E`S)[¾9�S�XYE`��CQ;�E&XY9�F)C�<�9:CQA:���tE�F)OcX�R��PAICQOt9�<�F�9:[�CQ;�E

[¾SQE`Ô0R�ET<?LV]{AD<��{Oc<0C�ET<?F)OtC6]�9:[1LV9:XYETC/F);�9I´7E`SQF�´Z;�OPL�;|Oc<�LV�cR��
EG�{C�;�Ef��A:�cA�LÂC�OPL�C�OP��A:��Oc<�CQETS�A:LVC�Oc9:<�>Z��;�E`]�W�ETS�[¾9:SQXYE`�|A

�c9:<��:o�CQOtXYEVoÊFQLTAD�cEj@|9�<�CQEYz�A:S��c9&AD<�A:�t]
F�OcF�Ot<uL�;�9^9�F�Ot<��&C�;�E�F6CQET�c�cA:S�C6]^W?E�_�OtXYW�A�LÂC/W?ADS�ADXYEVCQETS�A:<��|b:E`�t9
LTOdC6]�>�z79:XYEVC

F�ETXYOtX�AD�69:S�AD�^EGF?)ÀË#r`l&l�l:l�_�qDl&l�l:l�A:<��Bv:l�l�l:l&iZa±´7E`S�EfLV9:<?F)OP�
ETSQE`��>���9&��EVC�r`l:l�LT9:XYEVC�F�CQ9&ET<0CQETS/C�;�Ef�t90F�F

LV]^�cOt<?�
ETS��Ì-3r`l�iZaÁCQ;�ETSQEG�V_�CQ;�ET]=;�A:��CQ9�[¾9:�c�t9I´ÒÑ±r`lKÚ½Ot<���Otb^OP�
R�AD�*LV9�X�ETCQFZE`XYW��t9I]^Oc<��&A��
E`b0OPLVE�9D[1LV�c9:<�Oc<��YCQ9:M:E`<
9:SQ��OtCQF`>��Ê<|W�ADS�C�OPLVR��PADSG_
CQ;�ET]|LV9�<�LV�cR��
EG�=C�;�ADC/F)C�ET�c�PADS�OcXYW�R��PF)EGF�´�ETSQE�R�<�A:���tEjC�9&Oc<�LVSQE`A�F)E½CQ;�E�¿�R��{9:[1LV9:XYETCQFZ´ZOtC�;) ËÀv:l�l:l:l�iZaj>���;�E`]{[¾9:R�<��BC�;�ADC½[¾9:Sm)ÀË rGlel�l:leA:<��uq:lel�l:l&iZa3C�;�E�CQOtXYEYAhb:ETS�AD��E`�=¿�R��BOt<�F�OP�
E�CQ;�E��t90F�F

LV]^�cOt<?�
ETS�´�A:F$��b:E�C�OcX�EGF��cA:S���ETS�´Z;�ET<=AD<&OcXYW�R��PF)ETopA:�t9�<�E/F�OtXfR��PAIC�Oc9:<�´�A�F$SQETW��cA�LVE`�&�0]&AjC�OP�
E��/OcXYW�R��PF)E�F�OtXfR��PAIC�Oc9:<�>
��;�E½C6]^W�OPLTA:��ET<�LT9:R�<0C�E`SZOt<0CQETSQbhA:��[¾9:S�CQ;�EjF6CQS�9�<��:EGF6CZF�;�9I´7E`SQF½���
EV��<�E`��C�;�E`S�E½CQ9Y�?EjA:<=Oc<�LTS�EGA:F�E/Oc<=¿�R
��Oc<�F�Oc��E½C�;�E`OtS

r`lYiZaÁ�c9�FQF�LV]^�tOc<��
E`S�9D[�Af[gA:LÂCQ9:SZ9:[�rGl�9�SZX�9�S�Eh�7´�A�F½r`l:l�o�rGm:lf@B]0SG>

�Ê<|AY�PAIC�E`S�´�9:SQM§�gè�ETOPF)�cETSfÖTéZêIëtì�rG�:��rh�	CQ;�ET]{�
EGF�LTS�Oc�?EG��C�;�EjF�M^]��
OPF6CQS�Oc��R
CQOt9�<{9D[1AYF)Oc<��:�cEjF)C�SQ9:<���F�;�9I´7E`S�´ZOdCQ;

Ã�ÄDÅDÆ?ÇQÈÊÉ|Ë l�Ì l:v0k:m�@ Í ÅhM^X#F Ï�H A:<�� � Í Ë qDl�l:l�l�iZaj>�¬/<��c]�AjF�Oc<��:�cE�bIAD�cR�E�9:[Y) Ë qDljl�l:l�iZa ´�A:F$LV9:<?F)OP�
ETSQE`��>

��;�E`]�<�9DCQE`�eC�;�E½��A:W&Oc<=A:W�;�ET�cOPAf�
OcSQE`LÂCQOt9�<�F�AD�c9:<���C�;�E��
OcSQE`LÂCQOt9�<e9:[ LV�c9�F�E`F)C�A:W�W�SQ9�A�L�;�>*i��dCQ;�9:R��:;�Af�PADSQ�:ETS�bIAD�cR�E�9D[

��A:�cA�LÂCQOcL/�
OcF�M&�
E`<�F)OtC6]�´�A:F7R�F)EG��CQ;�ETSQE�� !%"&$ Ñ l�Ìcr`�0m�@ � W�LIÏ�X`�Â_^CQ;�E½bIAD�cR�E/9:[�) LV9:<?F)OP�
ETSQE`�&´�A�F7F�R&Ý&LVOcET<0C��c]&F�XYA:�t�
C�;?AICZC�;�E�C�OP�
EjAD�c9:<�E�´�9:R��c���?E�Ot<�E�Ý&LVOcET<0C�Ot<{SQEV���c�cOt<��YCQ;�E��c9�FQFZLV]^�tOc<��
E`S`>1��;�E�´ZOc�^CQ;BAD<��=�cET<��:C�;{9D[ C�;�EjC�S�A:L�M�´�A:F



� q:q �

LV9�XYW�ADS�AD���cE/C�9�C�;�ADCZ[¾9:R�<?��;�ETSQE:>

¼�ETOPF�F�X�AD<ó�)r`���:����F6CQR��
OcE`�§F)C�E`�t�PADS�opOt<���R�LVEG�|F);�9I´�ETS�FZ[¾9�S½Ã Ä ÅDÆ Ç�ÈpÉ Ë±l�Ì l�q:l�AD<��§l�Ì l:v:ve@uÍYÅhM^XÎFTÏ�H½9Ib�ETS�A

S�AD<���E � ÍÎË.q�l�l:lfo/rGl:l�l:l�l�iZaxR�F�Ot<��eAY�t90F�F�LV]^�tOc<��
E`S�S�A:�
OcR�FZ9:[$mDl&iZa�_?F�R���F)CQAD<0CQOcA:�t�c]e�PADSQ�:E`SZC�;�A:<|Ot<Bè�ETOPF)�cETS

ÖTéZêDëtì�9:S�Oc<{C�;�OPF/´79�S�M�>�è�Ej´�A:FZXY90F6C�Oc<0C�E`S�EGF6CQE`�{Oc<{C�;�E�[¾SQA�LÂC�Oc9:<{9:[	C�;�E�¬/9�S)C�LT�t9�R��{�c9�F)C�C�9&bIA:S�Oc9:R�F�ET<��|F)CQADC�E`F`�

�
OcS�EGLÂC�E)�6E`LÂCQOt9�<�_��c9�FQF�LT]0�cOc<��
ETS����t�cOc<���_�A:<��|ADW�;�ET�cOcA�W�R�X�W�Ot<��&C�9·µxqDl�l�l�l:lYiZaÁ´Z;�E`S�E��0AD�PA:LÂCQOcL�CQOc��E`F�LT9:R��P�{F6CQS�OcW

C�;�E½LT9:XYEVC�[¾SQ9:X CQ;�EjLV�c9:R?��>��Ê<=AY�
ETCQADOc�cE`��Ot�c�tR?F6CQSQADC�Oc9:<=´ZOdCQ; � ÍÎËÀr`l�l:l�lfiZa�_
;�E½9:�
C�ADOc<�E`�eC�;�E½F�M^]e�
OPF6CQS�Oc��R
CQOt9�<

9D[�LV9�X�ETCQF�W�ETS�C�R�SQ�?EG�&CQ9e� _ r`l�iZaÁAD<��=LV9�<�LV�cR��
EG��C�;?AIC�OtC�´�9:R��c�e�?E½<�EGADS�o�OPF)9:C�SQ9:W�OPLD>���;�E½EV�
W�E`LVC�E`����A:W�F�Ot<�C�;�E

�
OcS�EGLÂCQOt9�<�FC�/µ	ÍÀ´7E`S�E½<�9:C�<�9DC�EG��>1è�EjLT9:<�LT�tR?�
E`F�CQ;�AIC�´�E�ADSQE�<�9DCZ<�9I´ Oc<|A{�gF)C�SQ9:<��^�7F�;�9I´�ETSG>

Í�ß ��£=øÒøÒª��/÷¢ª�¤|¡ °��&¤§°f¯$£|��¥`�&¤§�

¼�Ef;?Ahb:E��
E`b:E`�t9�W?EG�BAD<uEvÝ&LVOcET<0C�F�ETXYOtopA:<�AD�c]0C�OPLjX�ADW�W�Ot<��eW�SQ9
LVE`��R�S�EjC�9{�
EVCQETSQX�Oc<�E�C�;�E�S�EGF)W�9:<?F)Ef9D[19:R�C�ETS
¬/9:S�CjLV�c9:R���LT9:XYEVC�F�C�9{C�;�EYC�OP��AD�7W?E`S)CQR�S��?AIC�Oc9:<�9D[�C�;�E���AD�PA:LVC�OPLf[¾9:S�LVE�AD<���´�E`A:MBOtXYW�R��cF�Otb�E�W?E`S)CQR�SQ��AICQOt9�<�F½9D[

W�A�F�F�Ot<���F6C�ADS�FT>*�pC�OcF��
ETXY9�<�F6CQSQADC�EG��C�;�ADC�F�Ot��<�Ot�?LTA:<�C7ETSQS�9�SQF1A:S�E�XYA��
E�´Z;�ET<&9�<�E/F�ETW�A:SQADC�E`�t]YAD<�A:�t]^ã`E`F	CQ;�E�SQE`F�W�9:<�F�E

9D[	CQ;�EYLV9:XYETC�LV�c9:R?�{C�9eC�;�Ef��AD�PA:LVC�OPL½C�OP�
EYAD<��|C�9&CQ;�EYF6CQET�c�cA:S�OcX�W�R��cF�E:_�A:<��{C�;�ET<uF�R�W�ETSQW?90F)EGFZCQ;�E�¿?R
�{[¾S�9�X#CQ;�E

C6´�9&AD<�A:�t]
F�E`F`>$��;�Ej�0AD�PA:LÂCQOcL�A:<��{F6CQET�c�cA:S�W�ETS�C�R�SQ��AICQOt9�<�FZXfR�F6C���EjW�SQ9:W�ETSQ�c]�F�R�W?E`S�W�9�F�E`�=Oc<0C�9eA�F�Ot<��:�cEjAD<�A:�t]
F�OcF�CQ9

9:��CQADOc<{LV9:SQSQE`LÂC�W�SQE`�
OPLÂCQOt9�<�F`>

��;�Ej[¾S�EGÔ�R�ET<�LT]�AD<?�e¿?R
�{L�;?ADS�A:LÂCQETSQOcF)C�OPLTF�9:[	AY´�E`A:MeF)C�ET�c�PADS�o�Oc<��
R�LTE`�{LV9�XYEVC�F�;�9I´7E`SZ;�A:F��?E`ET<|9:��CQADOc<�EG��9Ib�ETS

A�´ZOc��E�SQA:<��:E�9D[�OtXYW�A�LÂCZW�A:SQA:X�ETC�E`SQF�AD<?��OcXYW�R��PF)EjF)C�SQET<��DC�;?FT>	iÁ´�E`ADM&F�;�9I´�ETS���<���ETSQW�SQOt<0CZOt<?LV�cR��
E`F�AD<=ET<�;�A:<�LVEG�

LV9�XYEVC�¿�R
�uA:�t9�<���A���SQ9�A:�ó��Ñ±n�l � �ó��l � ��CQSQA�L�M{9D[7A:W�;�ET�cOPA��
OcSQE`LÂCQOt9�<�F�EV�^C�E`<��
Oc<��BÑárhmDl � A:�t9�<��&CQ;�E�LVET�cE`F)C�OPAD�
F�W�;�ETSQE:>$z79�X�ETCQF�A:�t9�<��fC�;�OPF�C�S�A:L�M�´ZOc�c��W�SQEV[¾ETSQET<0CQOcA:�t�c]eF�;�9I´ Af[¾9:R�S�o�[¾9:�P��LT9:SQS�E`�cADC�Oc9:<e9:[*9�S���OdC�AD��ET�cETXYET<0C�FT>

¬/9�S)C1LV�c9:R?��LT9:XYEVC$F�;�9I´�ETS�F�´ZOdCQ;�¿�R
� _ r:Ì q�òu��A:L�M^��S�9�R�<��j´ZOc�c����E��
O¹Ý&LTR��dC7C�9j�
OPFQLVETSQ<f[¾S�9�XÒC�;�E�9:��F�ETSQbIAICQOt9�<�F

W�SQE`F�ET<0C��c]�AhbIADOc�cA:���tE�Od[�9�<��c]fCQ;�E�E`<�ETSQ�:]YS�AD<���E,+ _ kIl�OPF7F�Oc�:<�Ot�?LTA:<0C��c]YAD}�EGLÂCQE`���^]YC�;�E�OcX�W�R��cF�E:>	¼�E�EGF6CQOtX�ADC�E/C�;�ADC

C�;�E�X�EGAD<=ET<�LT9:R�<0CQETS�C�OcXYE`FQLTAD�cE½9D[�OtXYW�R��cF�E`F�;�Ahb^Oc<�� � ÍÀà v:l�l:l:l�iZaxAD<?�eW�SQ9
�
R�LTOt<��YAf¿�R
�{AICZ�tEGA:F)C�qDl0Ó.A:�?9Ib�E

��A�L�M0��S�9�R�<��YOPF�à rGmj@|]^S`>1s^Oc<�LVE½Aj´�E`A:M�F6CQET�c�cA:S)opOt<?�
R�LVEG��LV9�X�ETC�F�;�9I´�ETS1´ZOc�c����E�XYA:<�Ot[¾E`F)C�Oc<&CQ;�E/9���F�ETSQbhA:���cE�¬/9:S�C



� qDv �

LV�c9:R?�eLV9�XYEVC�¿�R
�e�
OPF6CQS�Oc��R
CQOt9�<�F�Ñæl�Ì �D��l�Ì n�@B]0S�AI[ñCQETS�C�;�E�OcXYW�R��PF)E�_�AD<��e´ZOt�c���?E�F�Ot��<�Ot�?LTA:<�CQ�t]YSQE`�
R?LVE`�{Ñ q�Ì �D�5r

@|]^S�AI[ñCQETS�C�;�EYOcXYW�R��PF)E�_�OdC�OPF½F)9�X�E`´Z;�AIC½R�<��cOcM:ET�c]{C�;?AIC�´7EYF�;�9:R��P�BW�S�EGF)E`<�CQ�t]|��EYOt<�A=�
EVCQE`LÂC�AD���cE�´7EGADMBF)C�ET�c�PADS

F�;�9I´7E`S`>

��;�E=r7îô�t9I´�ETS/�tOcXYOdC�9D[	CQ;�E�LV�c9�F�E`F)C�A:W�W�SQ9�A:L�;{[¾9�S�CQ;�E�R�W�LT9:XYOc<�� Ð �cOcE`F�E�k
r`l�OcXYW�R��PF)E�´79�R��P�B]^OtE`�c�uA&W�E`A:M

9:�?F)E`S�bIAD���tE�¿�R
��ÑÎr:Ì n�òýCQ;�EfW�S�EGF)E`<�C½��A�L�M0��S�9�R�<��=¿�R���>f��;�EYs
9:�PADS�s^]
F6CQETX�C6]^W�OPLTAD�c�c]|ET<�LT9:R�<0C�E`SQF�A=F6C�ADS�´ZOdCQ;

Ã�ÄDÅDÆ?ÇQÈÊÉ*àæl�Ì l:n�vY@uÍ�ÅhM^X#FTÏ�H�A:<��{A�LV�c9�F�E`F)CZA:W�W�SQ9�A�L�; � Í�Ðýn0m�l:l�l�iZaÒ´ZOdCQ;BAYX�EGAD<{ET<?LV9:R�<�CQETS�CQOtXYE`FQLTA:�tE�9:[

�0k�@|]^SG>�³�R
C�C�;�E�W?AIC�;=;�A�F�A�F�R&Ý&LVOcET<0C��c]��cA:S���E�R�<?LVETS�CQA:Ot<0C6]YCQ;�AIC�Af´ZOc�
E�S�AD<���E�9D[�F);�9I´7E`S$Oc<�CQET<�F�OtC�OcE`F�OPF7W�9�FQF�Ot���cE:>
�6F�CQ;�ETSQEjE`b0OP�
E`<�LVE½[¾9�S�AY´7EGADMeF�;�9I´�ETSZ9:C�;�E`SZC�;�A:<{C�;�Ef³7OcETSQX�AD<�<{F�;�9I´7E`SFE§@BAICQE`F�EeÖVé�êDëtì½�6rG�:�:�0��LV9�<�LV�cR��
EG�

C�;?AIC�CQ;�ETSQEj´�A:F/F6C�AIC�OPF)C�OPLTAD�c�c]�F�Ot��<�Od��LTAD<0C�E`b^Oc�
E`<�LVEj[¾9:S/A�[¾9:R�S�o�[¾9��c�|LT9:SQS�E`�cADC�EG�=F�Oc�:<�A:��Oc<{C�;�Ef9:��F�ETSQb:EG��<�ET´3z7�PA:FQF

�/LT9:XYEVCj��ADCQA=��A�F)E|�g@§ADS�F��
E`<�A:<��u¼æOt�c�tOPADX�Fjq:l:l:l0�Â_�A:X�9�R�<0C�Oc<��=C�9|A�¿�R
�§E`<�;�A:<�LVE`X�E`<0C½9:[ZÑ q�m�Óe>&z7�cA:OtX�F

C�;?AIC�F�R�L�;óAuF)Oc�:<?AD�$XYOc�:;0Cf��E&CQ;�EeSQE`F�R��tCf9:[�F)X�AD�c��F�A:X�W��tOc<���_���A��ô��ADCQA|9�S�9:�?F)E`S�bIAICQOt9�<�AD��F)E`�tEGLÂCQOt9�<4EV}�E`LÂC�F

SQETX�ADOc<BR�<�F�R�W�W�9:S�C�EG�B�^]|AD<�A:�t]
F�OcF/AD<��§;�Ahb:E��?E`ET<uA:S���R�E`�§AD��A:Ot<?F6Cf��@BAICQE`F�E{ÖTé�êIëcì�r`���:�0�Â>½³7R�C/CQ;�ETOcS/9���F�ETSQb:E`�

9Ib:E`S�W�9:W�R��cADC�EG�eCQSQA�L�M=��Od}�ETS�F�Oc<B9�<�EfF�Ot��<�Ot�?LTA:<�C�L�;�ADS�A:LVC�ETSQOPF6CQOcL�[¾SQ9:X C�;�9�F�E�XY9
�
ET�cE`�|;�ETSQE:>��pC�F/�cET<��DC�;5��ÑÒq0kIl � �
AD<?�|´ZOc�
C�;5�pÑÒq�m � ��ADSQEj<�9:C�LV9�<�F�OcF)C�E`<�C�´ZOdCQ;|C�;�9�F�Ej[¾9:R�<��|[¾9�S/LV9�XYW�ADS�AD���cE�F�;�9I´�ETS�F��
R�E�C�9�F)C�E`�t�PADS/OtXYW�R��cF�E`F/9D[
F�;�9:S�C�SQA:<��:E�9:S��t9�<��YSQA:<��:E�>$@BAICQE`F�EeÖVéZêIëcì½�6r`���:�0�7F�R����:E`F)C�EG�&CQ;�AIC�C�;�E��c9:<���ETSG_
<�ADSQSQ9I´7E`S7CQSQA�L�MeLV9�R��P����E�LTS�EGAIC�EG�

�^]§A{��9:R�<���8�9Ib^OcA:<§X�A:FQF½W?E`S)CQR�SQ�?E`SjOt<�CQ;�E�¬/9:S�C½LT�t9�R���_*AD<���A{LV9�S�SQE`F�W?9�<��
Oc<��{F6CQR��
]§9:[7CQ;�AIC�LT9:<I�6EGLÂCQR�S�EYOPF

R�<���ETSQ´�Ah]�>

ª&°HG|¤§�HIç¯$ �¡|¦=øÒ /¤|®��

a�F�EV[¾R�� �
OPF�LTR�FQF)Oc9:<�F�´ZOtC�;BU�AD<�OcET��¼æ;�OdCQXYOtSQE:_�y�Ah]eyZE`]0<�9:�P��FZAD<��{@|9�S�SQOPFZ\�9^��9:�PADM&ADSQE�ADW�W�S�EGLVOPAIC�EG��>7z79:<?F6CQS�R�LVC�Ocb:E

SQETb^OtE`´�F��^]ôN�R�M:E=U�9�<�E`FYAD<?�ó\	ADR��7¼æOcET��ETS�C�;�E`�tW�E`�ôC�9�OtXYW�SQ9Ib:EeC�;�E=X�AD<^R�FQLVSQOtW�C`>ô808�@ A�L�M^<�9I´Z�tEG�
�:EGF�A

w�i�s
iZoÊi�i�s4s^X�AD�c�$yZEGF)EGADS�L�; Ð S�AD<0CjAD<���A|w/i/s
i�opi�s
�$�Òs^R�X�XYE`S�~�A�LVR��tC6]u~�ET�c�t9I´�F�;�OcW�ADC�i�XYE`Fjy�E`F�E`ADS�L�;

z7ET<0CQETSG>�8080NuSQE`LTETOcb:EG��F�R�W�W�9:S�C�[¾S�9�XÎ\1�PAD<�ETCQA:S�] Ð E`9:�c9:�:]&A:<�� Ð ET9�W�;^]^F�OPLTF Ð SQA:<0CCJfv:n:nDoÊv:lDoÊm:lIoÊl�r�>



� qIn �

KML@NPO*QSRUTWVYX[Z\L@]P^*_
²Zú#Ï5x ¸hü Þ�ß ��;�E�XYA:W�W�Oc<��§XY9
�
E`��F�;�9I´ZOc<��§A:<��:R��PADSfXY9:XYET<0C�R�X W�;�A:F�E�F�W�A:LTEeAI[ñCQETSY�
OPF)W��PA:LTETXYET<0C��0]�CQ;�E

W�ETS�C�R�SQ��AICQOt9�<�F`>�~*Ot�c�tEG�BW�;?A:F�E�F)W?A:LVE�OcF�C�;�Ef�tOc�:;0C��:S�Ah]eSQET�:Oc9:<�>���;�E�W�S�Oc9:S��
OcF)C�SQOc��R
C�Oc9:<§OcF����c�tEG�|9:R
C�F)OP�
E�C�;�Ef�t90F�F

LV]^�cOt<?�
ETS���9:R�<���ADSQ]YA:<��&E`XYW
C6]�Ot<?F)OP�
E:>	i��t��W�SQOc9:S�W�;�A:F�E/F�W�A�LVE�W�9:Oc<0CQF`_^���c�tEG�eAD<?�&ETXYW
C6]�_�ADSQE�R�<�Od[¾9�S�XY�c]Y��OcF�W��PA:LVEG�

�^]=C�;�EYF6CQET�c�cA:S/OcXYW�R��PF)EYAD<?�B�^]=C�;�EfC�OP��AD�*CQ9:S�Ô�R�E���É�¨©Ë É�¨ F¹¦?¨�ª �I«�J �¢É�¨ D�F§H J �Â>��p[1CQ;�E�CQ9DC�AD���
OcF�W��PA:LTETXYET<0C
XY9Ib:EGF�C�;�E�W�SQOt9�S��c9�FQF�LV]^�cOt<?�
ETS��?9�R�<���A:S�]=Oc<�F)OP�
Ef9:S���ET]�9:<��=CQ;�E�9���F�ETSQbhA:���cEjãT9�<�Ee�gF�X�AD�c�*LTOtS�LV�cEG�V_�CQ;�EfLT9:Xf��Ot<�E`�

Oc<�CQETS�A:LVC�Oc9:<BLTA:<|X�ADM:EfLV9:XYETCQF/9:��F�ETSQbIAD���cE&�g��A:S�M=�:S�Ah]eSQET��Ot9�<?��[¾9�S�C�;�OcF�F)ETC/9:[19:SQ��OdC�AD� ET�cETXYET<0CQFs3¸�q4,�p+Y��1�>���;�E
9:SQOcET<0CQADC�Oc9:<�A:<��:�cE½9D[	¨ Ç7È « �
EV�?<�E`F,8 Æqá ± >
²Zú#Ï5x ¸hü ö�ß ��;�E�W�E`A:M&¿�R���_�<�9:SQX�AD�cOtã`E`�eC�9YC�;�E�C�OP�
EVoÊAD�c9:<�E/¿?R
��_�A:F�A�[¾R�<�LÂCQOt9�<=9:[�LT�t90F)EGF6C�A:W�W�SQ9�A�L�;��
OPF6C�AD<�LTEjAD<��
F)C�ET�c�PADSZOcX�W�R��cF�EjF)C�SQET<��:C�;�>

²Zú#Ï5x ¸hü Ã�ß z7R�X�R��PAICQOtb�EjXYE`A:<=E`<�LV9�R�<0C�E`SZ[¾S�EGÔ0R�ET<�LT]:_ ñ ��EV��<�EG�{Ot<B�7Ô�>��)rGq:�V_?A�F�A�[¾R�<�LVC�Oc9:<B9:[�LT�t90F)EGF6C�A:W�W�SQ9�A:L�;
�
OPF6C�AD<�LTE�AD<��uF6CQET�c�cA:S�OcXYW�R��PF)E�F)C�SQET<��:C�;�>���;�EYS�EGF)R��dC�F�A:S�Ef[¾9:S�A:�t�	OcXYW�R��PF)EGF�F6CQS�E`<��DCQ;�F�µxÃ Ä Å:Æ Ç�ÈpÉ AD<��uLV�c9�F�E`F)C

ADW�W�S�90A:L�; _ � Í&>1U�EGLVSQE`A�F)Oc<��f��A:F�;��cET<��:C�;{LV9�S�SQE`F�W?9�<��YCQ9��c9
LVO�[¾9�SZX�EGAD<�ET<�LT9:R�<0C�E`S�C�OcX�EGF�L`AD�cE`F ñ Ï�H�Ë r:_�q
_�m�_�r`l�_

qDl�_�mDl�_�r`l:l�AD<?�=q:l:l�@|]^S`>1��;�E½XYE`��OcA:<�CQOtXYE½CQ9YC�;�E�<�ET�^C�E`<�LV9�R�<0C�E`SZOcF�l�> ���:v ñ Ï�HD>
²Zú#Ï5x ¸hü Í�ß �Ê<�F)CQA:<�C�AD<�E`9:R�F�¿�R
�{9D[	9:�?F)E`S�bIAD���tEjLT9:XYEVC�F��#� _ m�iZa/�V_?Oc<0C�E`�:S�AIC�EG�=9Ib:ETS�A:�t� 9DCQ;�ETS/9:SQ��OdC�AD� ET�cETXYET<0CQF

AD<?�B<�9�S�X�AD�cOcãTE`�BC�9=C�;�EfCQOc��EVoÊAD�c9:<�EfSQADC�Ef[¾9:S½9:R�S�F)CQA:<���ADS��|CQE`F)CjLTA:F�E���Ã�ÄDÅDÆ?ÇQÈpÉ�Ë±l�Ì l:n�v�@uÍYÅhM^XÎFTÏ�Hh_ LV�c9�F�E`F)C

ADW�W�S�90A:L�;Bµ1ÍYË.n0m�l:l�l�iZaÀADC½�0AD�PA:LVC�OPLj�c9:<���OdCQR��
Ee4 Ë r`v0m � _�´ZOdCQ;�Æ?ÇQÈÊÉ�A:�t9�<��eCQ;�EY��A:�cA�LÂC�OPL`�=AD�
OcF��Â>Ys^9:�cOc�
LVR�S�b�E[º ¿�R
�=[¾S�9�X#F�R�W�ETSQW?90F)EG��W�ETS�C�R�S���ADC�Oc9:<�F�9:[�C�;�EjF)CQA:S�AD<��=�0AD�PAI�
]§�¾SQE`A:�tOPF)C�OPL�F)OcX�R��PAICQOt9�<?�Â>�U�9:C)CQE`�|LVR�S�b�E[º
F�R�W?E`S�W�9�F�E`�e¿�R
��[¾S�9�XÎF�ETW�A:SQADC�E½AD<�A:�t]
F�E`F½�gA:S)CQOd�?LTOcA:��AD<�A:�t]
F�OcF`_^[¾9:S�LT9:XYW�A:S�OPF)9�<eW�R�S�W�9�F�E`F��Â>

²Zú#Ï5x ¸hü 9�ß ��;�E�[¾S�A:LÂCQOt9�<�AD��EvÝ&LVOcET<�LT]:_��*_�[¾9:S�S�ET���t�cOc<��YC�;�Ef9:��F�ETSQbIAD���cE½W�ADS�C�9D[�CQ;�Ej�c9�FQF�LV]^�cOt<���ETS�W�;�A:F�EjF)W?A:LVE½[¾9�S
C�;�EYF�;�9I´�ETS�´Z;�9�F�Ef¿�R
�§OPF�F);�9I´Z<§Oc<�~*Oc��>�n^�Â>���9�W§W�A:<�ET��_�F�R�W?E`S�W�9�F�E`�B¿�R
�B[¾SQ9:X F)E`W�ADS�AICQEfAD<?AD�c]^F�E`F`����9DC)CQ9:X

W�A:<�ET��_�¿�R
�|[¾SQ9:X F�R�W�ETSQW?90F)EG�|W?E`S)CQR�SQ��AICQOt9�<�FT>j³�9:C�;uA:S�EfW��c9DC)CQE`�uA:F½A�[¾R�<?LÂC�Oc9:<�9D[$C�;�E�9:SQOt��Ot<?AD�*9:SQ��OdC�AD�*ET<�E`S���]

W�A:SQA:X�ETC�E`S`_9+ >Z�Ê<�LVSQE`A�F)Oc<��&��A�F);|�cET<��DC�;|Oc<��
OPLTADC�EGFZC�;�EfADSQSQOtbIAD��C�OcX�EGF,1=Ë3l�_�l�> ��_�r:> q:m�_�q
> l�_�v�> mYAD<��Bm&@|]^S`>Zw�9:C

AD�c� C�OcX�EGF½ADSQEf�
OPF6CQOt<��:R�OPF);?AD���cE�Oc<BCQ;�Ef�c9I´�ETS�W?AD<�E`��>�w�9:C�EfC�;�ADC�bIA:�tR�EGF�9:[V���:SQE`ADC�E`S�C�;?AD<§R�<�OdC6]BA:S�E�R�<�W�;^]
F)OPLTA:�
ADS�C�Ot[gA:LVCQF�9:[�C�;�EjF)R�W�ETSQW�9�F�E`�^o�¿�R
�eXY9
�
E`��>



� q:m �

²Zú#Ï5x ¸hüba ß ��OcX�ETop��ETW�ET<��
E`<0C/¿�R��B9D[$9���F)E`S�bIA:���tEfLV9:XYETCQF`_���OcF)C�SQOt��R
C�EG�BOc<BET<�E`S���]|AD<��|<�9:SQXYA:�tOcãTEG�=C�9�C�;�E�W�E`ADM
[¾9:S�C�;�E�1=Ë l&LVR�S�b�E:>ZyZE`F�R��tCQF/ADSQE½[¾9:SZCQ;�E���A�F)E`�tOc<�EjF�;�9I´�ETS�F�;�9I´Z<{Ot<B~*Oc��>ZnB��F)9��tOP�|LVR�SQb:Eh�ZAD<?�|~ Oc��>�m|�g�?9:C)CQ9:X

W�A:<�ET�ñ�Â>1U�A:F�;��cET<��DC�;|A�F�Ot<|~*Ot�?>$m
>

²Zú#Ï5x ¸hüdc ß ��OcXYEVoÊ�
ETW�ET<���ET<0C�¿�R
�§9:[$9:�?F)E`S�bIAD���tEYLV9�X�ETCQF�[¾9�S/CQ;�EY��A:F�ET�cOc<�E�F);�9I´�ETSG_��
OPF6CQS�Oc��R
CQE`�uOt<�W?E`S�Oc;�E`�tOc9:<
�
OPF6C�AD<�LTE�AD<��=<�9�S�X�AD�cOcãTE`�&C�9YCQ;�Ej�$A:S)CQ;
opLTS�90F�F�Oc<���¿�R
�{AIC�1eË l�>	U/A�F);{�cET<��:C�;{A:F�Oc<{~*Oc��>$m�>

²Zú#Ï5x ¸hübe ß ��OcX�ETop��ETW�ET<��
E`<0C/¿�R��B9D[19:�?F)E`S�bIAD���tE�LV9:XYETCQF�[¾9:S/C�;�Ef��A:F�ET�cOt<�EfF�;�9I´7E`S`_��
OPF6CQS�Oc��R
CQE`�§Ot<+�gA�����A:�cA�LÂC�OPL

�PAIC�OtC�R?�
E:_�A:<��u�g�?����A:�cA�LÂCQOcL��t9�<��:OtC�R���E:_
<�9�S�X�AD�cOcãTE`�&C�9fC�;�E�W�E`A:M
F$[¾9�S�C�;�Em1eË l�LVR�S�b�E`F`>*U�A:F�;��cET<��DC�;{A:F�Oc<=~*Oc��>1m
>

²Zú#Ï5x ¸hügf ß ~*�cR
�B�
OPF6CQS�Oc��R
CQOt9�<BOt<§ET<�E`S���]�AD<?�|W?E`S�Oc;�E`�tOc9:<B�
OPF)CQAD<?LVE�[¾9�S�CQ;�E���A�F)E`�tOc<�E�F�;�9I´�ETSG_�<�9�S�X�AD�cOcãTE`�=CQ9�C�;�E
W�E`ADM&¿�R
�=��R�S�Oc<���C�;�EjF);�9I´�ETSG>��gA�� Ð A:�cA�LÂCQOcL/C�OP�
EjA:�t9�<�E:_&1BËÒl�>Z�¾�?��w�E`ADS�F�;�9I´�ETS�X�AI�
OcX�R�X{_91BËÀr�> q�mf@B]0SG>

²Zú#Ï5x ¸hü Þ>h�ß ��OcXYEVoÊ�
ETW�ET<���ET<0C�XYE`A:<�E`<�ETSQ�:]+�gF��tOP�
Oc<��BAhb:E`SQA:�:E�9Ib:E`S�r&iZa Ot<0CQETSQbhA:�cF½Oc< �D��A�FjA=[¾R�<�LVC�Oc9:<49D[

W�ETSQOt;�E`�tOc9:<{�
OPF6C�AD<�LTE½[¾9:S�CQ;�E���A:F�ET�cOc<�E�F);�9I´�ETSG>�U/A�F);=�tE`<��DCQ;|A:F�Oc<{~*Oc��>$m�>

²Zú#Ï5x ¸hü Þ�Þ?ß ~*�cR
�B�
OcF)C�SQOc��R
C�Oc9:<§Ot<§F�9:�cOP�BAD<����tE�_ Ô �b- Ô F)Oc<,3 Ô 4�_?[¾9:S�C�;�E���A:F�ET�cOc<�E�F�;�9I´7E`S`_?<�9:SQX�AD�cOtã`E`�=CQ9&C�;�E
W�E`ADM&¿�R
�=��R�S�Oc<���C�;�EjF);�9I´�ETSG>��gA�� Ð A:�cA�LÂCQOcL/C�OP�
EjA:�t9�<�E:_&1BËÒl�>Z�¾�?��w�E`ADS�F�;�9I´�ETS�X�AI�
OcX�R�X{_91BËÀr�> q�mf@B]0SG>

²Zú#Ï5x ¸hü Þ�ö�ß U/OcF)C�SQOt��R
C�Oc9:<{Oc<eCQ;�E��
]^<�ADXYOPLTAD��F�Ot��<�AICQR�SQE y _���EV��<�EG�eOc<|�$Ô�>Z�6r`n0�7AD<���<�9:SQX�AD�cOtã`E`��A:F�Ot<{~*Ot�?>1��_^[¾9�S
C�;�E���A:F�ET�cOt<�E½F�;�9I´�ETSG>���A�� Ð A:�cA�LÂC�OPL/C�OP�
EjAD�c9:<�E:_&1BËÒl�>��g�?��w�EGADS�F�;�9I´�ETS�X�AI�
OtXfR�X{_91BËÀr:> q:mf@|]^SG>



� qD� �

�e �²Z ��e �¤§°� ��

³�OtE`S�X�A:<�<�_�N1>c_�¼x> ~�>�è�R�ET��<�E`S`_�AD<��=y�>�N2iR�F)Cjr`���:v�>
i�W�;�ET�cOc9:<|LV�cR�F)C�ETSQOc<���9D[ « <�E`´�­YLV9:XYETCQF`�$s0CQA:S�C�S�A:L�M
F�C�;�SQ9:R��:;
¬/9:S�C76 F�LV�c9:R���>kj�Ú�ÙGí`ìmlfêIé�ëtìm(/íQê�Û:ìon�íVðgìqponr(se h _?m�rGm
rToÊm�rGm�m
>

³�]^��_�8?>�r`���:v�> Ð A:�cA�LÂCQOcL�W�ETS�C�R�SQ��AICQOt9�<�F�9:<{<�EGADSQ�t]�W�A:SQA:�?9��tOPL½LV9�X�ETCZ9:SQ��OdC�FT>�Þ§ÙGÙIätj�ëtêDä�ÖTégÜ ö f�_�rGq�rVo�r`v0k
>
U/R�<�LTA:<�_?@ô>t_��½>ku/R�Ot<�<�_?A:<��|s�>�� S�E`XYA:Ot<�E�r`�:�^k^>
��;�E½[¾9�S�X�AICQOt9�<|AD<��=EV�^CQET<0C�9D[*C�;�E�s^9:�PADS�s^]
F)C�E`X#LV9�XYEVC�LV�c9:R?��>(�ÜÂé�Ú�ÙIä�ìov
ì�f Í _�r`v�v:lDoQrGv:v:��>
~�E`S�<?AD<��
E`ã:_�8?>�r`����r�>0w�ET´ÁAD<��=ETb�9:�cb:EG�eLV9�XYEVCQF�Oc<=C�;�E�s
9:�PADS�s^]
F6CQETX{>�(½Ü�é�Ú�ÙDä�ìw(�ÜÂé�Ú�ÙqÛNß^×hÜTìkfxa�_�qD�Dopv0m
>
Ð ADS�L�õOPA&s õA:<�L�;�ETã�_?8?>t_�y�>�ij>?\$S�EGF6CQ9:<�_?U�>�N1>�8:9�<�E`F`_?\�>�y�>�¼�ETOPF�F�X�AD<�_�8?>�~�>�N�E`F)C�S�A:�
E�_?Uf>�¼x>�N�AICQ;�ADX{_�AD<��|y�> \�>

s0C�ET[gAD<�OcM�r`�:����>�s0CQET�c�cA:S�ET<?LV9:R�<�CQETS�FZ´ZOtC�;{C�;�EY¬/9:S�C�LV�c9:R��{�?A:F�E`�=9:<zy|{}j~jw(C�H%D�2n&��AIC�A�>w(�ÜÂé�ÚQÙIä�ì\v
ì Þ�Þ c�_
r`l:n0qho�r`l0m:m�>

è�E`OcF��cETSG_�8�>�rG�:��l�>^@|9:<0C�Efz�A:S��c9YF)OcX�R��PAICQOt9�<�F�9D[ C�;�Ef¬/9�S)C�LT9:XYEVC�LV�c9:R?��>x{Tí�êDÚ0Ó^Ü2exe�_�r`l:nDo�rGq�r:>
è�E`OcF��cETSG_�8�>c_�AD<?�=s�>?��SQETX�ADOc<�EYr`���:��>0�Ê<�¿�R�ET<?LVE½9D[*C�;�E��0AD�PA:LVC�OPL�CQOc��A:����E`�c�=9:<�C�;�Ef¬/9:S�CZLT�t9�R���>�{`íQêDÚ0Ó^ÜDa 9 _�rGvIo6qD��>
è�E`OcF��cETSG_�8�>c_�s�>���SQETX�A:Ot<�E�_�AD<?�§z/>�i��PLV9
L�M§rG�:�^k^>���;�E½[¾SQE`Ô0R�E`<�LV]=AD<��{Oc<0C�ET<?F)OtC6]e9:[�LT9:XYEVC/F�;�9I´�ETS�F7[¾S�9�XáC�;�E�¬/9:S�C

LV�c9:R���>x{Tí�êIÚ0Ó^Ü#c h _�qD���Io6qD�:��>
è�E`OcF��cETSG_08?>t_
s�>0��SQETX�ADOc<�E�_0\�>�¼uE`OcFQF)X�A:<�_0A:<��&y�> Ð S�E`ET<^��ETSQ�&r`����r:>:s
M0]��
OPF)C�SQOt��R�C�Oc9:<�9D[*¬/9�S)C$LT�t9�R���LV9�XYEVCQF��
R�SQOc<��

AD<��=9�R
CQF�Oc��E�9:[*F�;�9I´�ETS�FT>��`Ó
ä�êIÚ�êDä�ÛPj�ëtêIä�ÖVéÊêIÚÂ×<n�íVðgÖTä�í�Ö�%1ÙIä,�VÖTÚ�ÖTä�í�Ö©�o�e¥h¥I_�m:m:vIo6m:mIn?>
è�9��tXf�?E`S��?_�8�>c_�AD<?��z/>�~*�t]^<�<4qDl�l:l�>���;�E��c9^L`AD�	�
E`<�F)OtC6]B9:[$X�AIC)CQETS½X�ADW�W�E`�u�^]zyC{0j~jw(��P%D�2n�ì�Þ�l|�C(qn Ã�Þ�Ã _

qDl��Io6q
r`��>

N�E`b^OcF�9:<�_^èj>^~�>t_
N$>0U/9:<�EGFT_^AD<?�&@4>^8�>^U�R�<�LTA:<�qDl�l�r:>���;�E�9�S�Oc�:Oc<�9D[�è/AD�c�tE`]�o�C6]^W?E/LV9:XYETCQF`��\$S�9���Oc<��½C�;�E/Ot<�<�ETS�¬/9:S�C

LV�c9:R���>�i�F)C�SQ9:<�>�8?> Þ�ö�Þ _�q:q�mDvIo6q:q:�0k
>

@BA:SQFQ�
ET<�_�³�> Ð >c_k�*>�s^ETMIAD<�Ot<�A�_?A:<��{��>?�$b:E`S�;�A:S)C½r`�^kI��>�w�ET´±¬�FQLVR��PAICQOt<���9:SQ��OdC�F�[¾9:S�r:r`lYLT9:XYEVC�F�AD<?�=A:<�AD�c]
F)OPFZ9:[

9:SQOt��Ot<?AD��9:SQ��OtCQF�[¾9:S�q:l:l�LV9�X�ETCQF`>�(�ÜÂé�Ú�ÙIä�ì8v^ì�e Ã _��:nDo)k^r:>



� q�k �

@BA:SQFQ�
ET<�_�³�> Ð >c_ZAD<�� Ð >��f>$¼æOc�t�cOPADX�FeqDl�l:l�>q%1êDépêDëtÙ}� Ó�Ö�Ù��g%1ÙIî�ÖTépêDÚÂ×M��ÚTïVðñé�ÜF��
 � éàß�;ZÛ�ì�s
X�OtC�;?F)9�<�OcA:<
i�F)C�SQ9:W�;^]
F�OcL`AD��¬/��F�ETSQbhADC�9�S�]�_�z�A:X���SQOP�
�:E�_^@§ij>

@BADC�E`F�E:_�8?>�8?>t_�A:<���\�> Ð >�¼æ;�OdCQXYA:<ýr`�:�0q
>�i.X�9
�
E`�	9D[7C�;�EY��A:�cA�LÂCQOcL�C�OP��AD��Oc<0C�ETS�A:LVC�Oc9:<u´ZOdCQ;uCQ;�Ee¬/9:S�C½LT9:XYEVC

LV�c9:R���>~%1ÖVëtì`ÞBÖ�í�ß�ìm��×Iä�ìm(½ÜÂé�Ú�ÙDä�ì 99Í _�r`vDopv���>
@BADC�E`F�E:_?8�>�8?>c_�AD<��{Uf>?\�>�¼æ;�OdCQX�OcSQE&r`���:��>
��OP��AD��OtXYW�SQOt<0C�9:[	��OcF)CQA:<�C��0AD�PA:LVC�OPL/X�ADC)C�E`S�9:<=CQ;�Ef¬/9:S�C�LV9:XYETC�LV�c9:R���>(*Û�ì\v^ì Í c ö _�N�n?rVoÊN�n�v�>
@BADC�E`F�E:_�8?>
8�>c_�\�> Ð >
¼æ;�OtC�X�AD<|A:<��eUf>�\�>^¼æ;�OtC�XYOtSQE�r`���:��>
¬/9�S)CZLV�c9:R���LV9�X�ETCZW?E`S�Oc;�ET�cOc9:<{A:F�]0XYXYEVCQS�OcE`F`�*��AD�PA:LVC�OPL

C�OP�
E:_?F);�9I´�ETS�9�SZ9:��F�ETSQbIAIC�Oc9:<?AD����OcA�F0E�%	ÖTëtìBÞ§Ö�í�ß�ìm��×Iä�ìm(½Ü�é�Ú�ÙDä�ì�a�f�_?k:kGoÊ�:��>
@BADC�E`F�E:_�8?>�8?>t_�\�> Ð >�¼æ;�OdCQX�AD<|AD<��{Uf>�\�>
¼æ;�OtC�XYOcS�E�rG�:�:��>�z79:XYEVC�ADSQ]�ETb^Oc��ET<�LTE�9:[�A�X�A:FQF�Otb�E/��9
�
]eOc<=C�;�E�9�R
C�E`S

¬/9:S�C�LV�c9:R���>�{`í�êIÚ0Ó^Ü Þ�Í Þ _�v0mInDoÊv:����>
@|E`S�SQOd�?ET�P��_?@4>�y�>�rG�:�0q
>���;�EjSQ9DC�AICQOt9�<=LTR�S�b�E�9D[�C�;�E�@|Oc�tM^]=¼�Ah]eC�9�q�> m�: Æ [¾SQ9:XáCQ;�E�CQ;�OcL�M^<�EGF�F�9D[*C�;�E�è����PAh]:ETSG>(�ÜÂé�Ú�ÙIäzv
ì Þ>h5Ã _�rGm:m�qho�rGm:�:v�>
¬/9:S�C`_�8?>�èj>�r`�0mDl�>���;�EYF)C�SQR�LÂCQR�S�E�9D[$C�;�E�LV�c9:R?�B9D[�LV9�X�ETCQF½F�R�S�SQ9:R�<��
Oc<��&CQ;�EYs
9:�PADS�s^]
F6CQETX{_�AD<?�§A�;0]^W�9DCQ;�E`F�OcF

LV9�<�LVE`S�<�Oc<���OdC�F�F)C�SQR�LÂCQR�S�E�>x��Ó
ëñëcìB(�ÜÂé�Ú�ÙIä�ì�{Vä�ÜÂéÊìwl�ÖTéàß�ì Þ�Þ _���rVo�r:rGl�>
s0CQETSQ<�_�s�>�i�>t_�AD<?�|\�>�y�>�¼�ETOPF�F�X�AD<§qDl�l�r�>�y�ADW�Oc�BLT9:�c�tOPF�Ot9�<�AD��E`b:9��tR
CQOt9�<|9D[$LT9:XYEVC�F��
R�SQOc<���C�;�Ej[¾9:SQX�AICQOt9�<|9D[	C�;�E

¬/9:S�C�LV�c9:R���>�lfêIé�Ó
Ú�Ö Íkh f�_�mD���Io6mD�:l�>
¼�ETOPF�F�X�AD<�_�\�>�yj>�r`���:��>
s0C�ADSZW�A�F�FQAD��E`F7C�;�SQ9:R��:;�C�;�Ef¬/9�S)CZLV�c9:R���>�;ZêIÚÂé%ßEÞ§ÙGÙIätj�ëtêDä�ÖTégÜ�c ö _�q:mIopv�l�>
¼æOcET�:E`S)CG_�\�>t_?AD<��{s�>�� S�E`X�ADOc<�EYr`�:����>
��;�E½ETb�9:�cR
C�Oc9:<=9D[��c9:<��:o�W�ETSQOt9
��LV9:XYETCQF`>�{Tí�êIÚ0Ó^Ü Þ�Ã c�_��:nDo�rGq�q
>
¼�9:�t[¾SQA:XÎyZE`F�E`A:SQL�;ur`���:��>5Þ§êIé%ß�ÖTî�êIé�ðgíQêD_?n:C�;{�$��>�z�ADX���S�OP�
�:E½a�<�Otb�ETS�F)OtC6]e\1SQE`FQF`>

�B�����B���'�����'���4�m�m�F�m���'�����F�!���q�B� �'���'�����o�S�#�:�0���� z¡��F¢��!£��m¤,¥�¦ §�¦



� qD� �

�*AD���cEYr:�7�Yµ�¶Gü�¸�¨�¹
µ�ùgü�é`x�êó·`úauôü{û ü�w$ü�Å*û ü�Å*º:ükëÌÄ?¸¸í�ü^¹&èýº Ä5uôü0·f¶^Î�Ä�í�ü0¸I¶ ß
��;�E�OcXYW�A:LVC½W?ADS�ADXYEVCQETS�F�L`AD�cEYOcF�rGl XYiZaj_�C�;�E�OcXYW�R��PF)E�F)C�SQET<��:C�;4F�L`AD�cEfOPFj@uÍYÅIM0X#FVÏ�Hh_ A:<���AD�c��C�OcX�E�F�L`AD�cE`F½ADSQE
@|]^SG>���;�E��?9��c�=[gA�LVEjE`<�CQS�]=AIC � ÍÎË±n0mYl�l:lYiZaxOPFZ[¾9:S�C�;�Ef��A:F�ET�cOt<�EjLTA:F�E�9D[ Ð N5k
r`l�_
C�;�E�OdC�AD�cOcLTOtã`E`�{ET<0CQS�]=AIC � Í
ËÁ���fl�l:l�iZa OPF�[¾9:S�C�;�E���E`F)C���C�C�S�AI�6EGLÂC�9�S�]Y9:[ Ð Nôk^rGl�_^AD<��eC�;�E½OtCQA:�tOPLVOcãTEG�&ET<0CQS�]eADC � Í Ë n���lfl�l:l�iZa OPF�[¾9:S�C�;�E
��E`F)CZ��CZC�S�AI�6EGLÂC�9�S�]�9:[�i��t��9:��>

�1<?LV9:R�<�CQETS W?ADS�ADXYEVCQETS�F�© ¬/��F)E`S�bIA:���tE ¿?R
� © ��OcXYOt<�� 9:[ F�;�9I´�ETSW© ~*�tR
�^oÊ�
9:R����tOc<���C�OcXYE

� Í Ã Ä Å:Æ Ç�ÈpÉ ��Cª ­#� æ,«��8¬ õ�­ ü
��|ª Ú0/2143 «��o¬ õ®­ ü 1�� ~ t �^{ � 1�� ��} +�� 1�� Ô {��v}�� � . 1

v:l l�> l�r r:>cr:r l�> ��� l�> m:l l�> ��l r�> q:l l�> l:v
v:l l�> l0q r:> v:� l�> ��� l�> n^m l�> ��l r�> n^m l�> n�l
v:l l�> l�v r:> kDq l�> ��� l�> n0l l�> ��l r�> kDl l�> �:�
n�l l�> l�r r:> l�m r�> l�l l�> ��l r�> q�m r�> kDl l�> l:v
n�l l�> l0q r:>cr`� r�> l�l l�> k:m r�> q:l r�> ��l l�> qDv
n�l l�> l�v r:> v0k r�> l�l l�> kDl r�>trGl r�> �0m l�> m:q
n�l l�> l0m r:> �:v r�> l�l l�> �0m r�> l0m q�>trGl r:> qD�
n�l l�> l^k q
> qD� r�> l�l l�> ��l r�> l0m q�> q�m q
> qInÍw9 h�ß�h2Í�Ã Þ?ß®Í�Þ Þ�ß�h�h h�ß c�e Þ�ß®Ã5Ã ö�ß®Ã f h�ß c ö
mDl l�> l�v r:>cr`� r�> l�r l�> �0m r�> ��l q�> �0m l�> v�r
mDl l�> l0m r:> v:� r�> l�r l�> ��l r�> m:l q�> kDl l�> kIv
mDl l�> l^k r:> ��q r�> l0q l�> ��l r�> n0l q�> kDl r:> qIn
mDl l�> l�� r:> �:� r�> l0q l�> kDl r�> v�l q�> kDl r:> �Dn
�:l l�> l�v r:> l:� r�> l�r r�> q�m r�> �0m v�> l0m l�>cr`�
�:l l�> l0m r:> qDl r�> l0q r�>trGl r�> ��l v�> l�l l�> n:n
�:l l�> l^k r:> v:v r�> l0q l�> �0m r�> �0m v�> l�l l�> kIv
�:l l�> l�� r:> n�� r�> l�v l�> �0m r�> m�m v�> l�l r:> l0k¯�° ± ì ± $ � 
:ì ±³² 
�ì ± 
 
�ì�	�´ 	0ì $�´ � ì�´ ± ± ì�
 °
kIl l�> l0m r:>cr:r r�> l0q r�> v�l q�> m:l v�> n0l l�> qIn
kIl l�> l^k r:>cr`� r�> l0q r�>trhm r�> ��l v�> v0m l�> n0q
kIl l�> l�� r:> q�k r�> l�v r�> l�l r�> k:m v�> q�m l�> �Dn
�:l l�> l^k r:>cr:r r�> l0q r�> v0m q�> m:l v�> m:l l�> q:m
�:l l�> l�� r:>cr`� r�> l0q r�>trGl q�> n0l v�> m:l l�> v:�
mDl l�> l0m r:> v:� r�> l�r l�> ��l r�> m:l q�> kDl l�> kIv
r`l:l l�> q:l r:> qD� r�> l:n r�>trhm q�> q:l v�> m:l l�> �:�
qDl:l l�> ��l r:> qDv r�> l:n r�> q:l q�> n0l v�> ��l l�> �:l
v:l:l r�> ��l r:> qDv r�> l:n r�> q:l q�> n0l v�> ��l l�> mD�$ °�± 
�ì $x´ 
:ì ±³� 
�ì ± 
 
�ì $x´ 	0ì�´ ± � ì�
³´ ± ì ± ´



� qD� �

~*Ot�?>Zr:> µ



� v:l �

0.02 0.04 0.06 0.08 0.10

M*/Vrel (Msolar / km s
-1

)

30

40

50

60

70

80

90

100

b
so

la
r 

(1
0

3  A
U

)

 1.10

 1.20

 1.30  1.40

 1.50

 1.60

 1.70  1.80
 1.90

 2.00

Peak Flux Ratio - (Tide+Impulse)/Tide Alone

~*Ot�?>$q
> µ



� v�r �

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

M*�VrelHMsolar � km s-1L0

25

50

75

100

125

150

175

200

b s
ol

ar
H103 A

U
L

~*Ot�?>1v�> µ



� v�q �

1 2 3 4 5
ΤHMyrL

1

1.1

1.2

1.3

1.4

1.5

N  �N  tid
e

~*Ot�?>	n�> µ



� v:v �

15 20 25 30 35 40 45 50 55 60 65 70
x

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

f

Superposed Perturbations

15 20 25 30 35 40 45 50 55 60 65 70
x

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

f

Superposed Flux

~*Ot�?>$m
> µ



� vDn �

15 20 25 30 35 40 45 50 55 60 65 70
x

0.2

0.4

0.6

0.8

1

d
N  �dx

~*Ot�?>1��> µ



� v�m �

1 2 3 4 5 6 7 8 9 10
qHAUL

1

2

3

4

d
N  �dq

~*Ot�?>7k^> µ



� v:� �

0 30 60 90 120 150 180 210 240 270 300 330
L

0.5

1

1.5

2

2.5

3

3.5

4

4.5

d
N  �dL

-1 0 1
sinB

0.2

0.4

0.6

0.8

1

1.2

1.4

d
N  �dsinB

~*Ot�?>1��> µ



� v0k �

1.25 Myr

15
25

35
45

55
65

x 1

3

5

7

9

q

0.2
0.4
0.6
0.8

1d2 N
.

����������������
dqdx

15
25

35
45

55
65

x

0. Myr

15
25

35
45

55
65

x 1

3

5

7

9

q

0.2
0.4
0.6
0.8

1d2 N
.

����������������
dqdx

15
25

35
45

55
65

x

~*Ot�?>1��> µ



� v:� �

1 2 3 4 5 6 7 8 9 10
qHAUL

25

30

35

40

x��

~*Ot�?>Zr`l�> µ



� v:� �

1.25 Myr

-1

0

1

sinB
0

30
60

90
120

150
180
210
240
270
300
330

L

0.2
0.4
0.6
0.8

1
dN

. �dW

-1

0

1

sinB

0. Myr

-1

0

1

sinB
0

30
60

90
120

150
180
210
240
270
300
330

L

0.2
0.4
0.6
0.8

1
dN

. �dW

-1

0

1

sinB

~*Ot�?>Zr:r�> µ



� n�l �

1.25 Myr, N
  HS< 0L - N

  HS>0L

15
25

35
45

55
65

x 1

3

5

7

9

q

0.2
0.4
0.6
0.8

1

15
25

35
45

55
65

x

0. Myr, N
  HS< 0L - N

  HS>0L

15
25

35
45

55
65

x 1

3

5

7

9

q

0.2
0.4
0.6
0.8

1

15
25

35
45

55
65

x

~*Ot�?>ZrGq�> µ


