
���������
	����	�������������������� ���"!�#$�%�&����	'�� #�()�*,+-!��$�.���0/��"/213�"4.�'456!879�����'���:���&��!�/���6�0!6�'4

�0!<;=�0�0!��0#$� �>13	���� �04

?�@BADCFEFG H:IKJ-L IKM�N IKM�O P3QBNRMSCFTUG V�W$XSIKM

Y NRZ IKQ[C�J-NRMSC\WK]�^
C_I�C�Aa`[C�AabR` Y ADc"Aa`BAaW$M&WK]dP3AaW$`[C_I�C�Aa`[C�AabR`

e W$Q[C�LSf3NR`[C�NRQBMhg\M�ADc$NRQB`BADCji klNRO�AabmIKn�E3W$nanaNRX$N�WK]�o<Aa`BbRW$M�`BAaM

pKq$q$r ^"L�NRQBAaO IKMlTsWSIKO tSu qwv o,I�C�NRQ[C�W*fsMyx�nzIKM�{%TsO�G

| cKIKM�`[C�W$M�}�~�V r$qSpKq tw} g�^"? klAanDf�IK��{KNRNK}�o<~��K� p$pKr }�g�^"?

|:� J�IKAan��dI*@BADC���AaNRJ-`RG M�W$Q[C�LSf3NR`[C�NRQBM�G NRO�� |:� J�IKAan�����naW$XSIKM���J-b.fUG NRO��

�������F���S��� H�L�Aa`-Z IKZ6NRQ-X$ADc$NR`�I�M�N.f�]�W$QBJ=��nzI�C�AaW$M�WK]FC�L�NyW$M�N � `BAaO�NRO8J=��nDC�ADcKIKQBAzI�C�N-C�NR`[C�AaM�X

Z�QBW$��naNRJlG�H�L�Aa`-]�W$QBJ=��nzI�C�AaW$M���A���Aa`-Z�Q�IKb.C�AabmIKnanDi�QBNRnaN.cKIKMSC&AaM8C�L�NybRW$MSC�N��"C%WK]UbRW$J-Z IKQBAaM�X�I�M�N.f

C�QBNmI�C�J-NRMSC�fsADC�L�I�bRW$MSC�QBW$n�W$M�J=��nDC�AaZ�naN�NRM�O�Z6W$AaMSC�`R}���AaA���Imc$W$AaO�`dC�L�NsIKM�W$J�IKnaAaNR`dIK`B`BW"bRAzI�C�NRO�fsADC�L�C�L�N

naAa{KNRnaAaL�W"W"O%Q�I�C�AaW�C�NR`[C�C�L I�CF��`BNR`FC�L�N�C�Q�IKO�ADC�AaW$M IKn�M
��nan�LSi"Z6WKC�L�NR`BAa`F]�W$QBJ=��nzI�C�AaW$M�} IKM�O���AaAaA��3QBNR 
��AaQBNR`

c$NRQ[i%naADCBC�naNsJ=��nDC�AaZ�naAabRADCji�IKO'@B��`[C�J-NRMSCmG>H�L�N�LSi"Z6WKC�L�NR`BNR`\IKQBNF]�W$QBJ=��nzI�C�NRO�fsADC�L�C�L�N�X$WSIKn6WK]�`BL�W*fsAaM�X

C�L I�C&C�L�NyC�QBNmI�C�J-NRMSC%Aa`�NR 
��ADcKIKnaNRMSC¡��M�WKC&AaMw]�NRQBAaW$Q_��W$M<IKnan\NRM�O�Z6W$AaMSC�`%IKM�O¢`B��Z6NRQBAaW$Q�W$M<I�C&naNmIK`[C

W$M�N�NRM�O�Z6W$AaMSC£bRW$J-Z IKQBNRO¢C�W�C�L�N�bRW$MSC�QBW$n�}\fsL�NRQBNhC�L�QBNR`BL�W$naO�`%]�W$Q%NR 
��ADcKIKnaNRM�bRN¡IKM�O�`B��Z6NRQBAaW$QBADCji

IKQBN-`BZ6NRbRAD¤ NRO�]�W$Q�NmIKb_L,NRM�O�Z6W$AaMSCmG%H�L�N���M�AaW$M � AaMSC�NRQB`BNRb.C�AaW$M2�0TsW*i v*¥ �K�S��IKM�O�AaMSC�NRQB`BNRb.C�AaW$M � ��M�AaW$M

�0P3NRQBX$NRQ v*¥ t p ��Z�QBAaM�bRAaZ�naNR`FIKQBN�NRJ-Z�naW*i$NROyC�W�O�NRQBADc$N�C�L�N5� IK`BAabUC�NR`[CmG\~¦CFAa`\`BL�W*fsM§C�L I�C\C�L�N5bRQBADC�AabmIKn

bRW$M�`[C_IKMSC�`�QBNR 
��AaQBNRO%�Si�C�L�Aa`�C�NR`[C�bmIKM%�6N�`BL IKQBZ6NRM�NRO£�Si&I5bmIKQBN.]���n�IKM IKnDi"`BAa`3WK]�ADC�`3`BAa¨RNKG�H�L�NFC�NR`[C�Aa`

Aanana��`[C�Q�I�C�NRO%�Si£IKMlN���IKJ-Z�naNKG�^"W$J-N�N��"C�NRM�`BAaW$M�`\WK]�C�L�N�C�NR`[CFIKQBN�J-NRMSC�AaW$M�NRO�G

©&ª �9«¬:��®�¯
° kl��nDC�ADcKIKQBAzI�C�N�W$M�N � `BAaO�NRO¡C�NR`[Cm±���M�AaW$M � AaMSC�NRQB`BNRb.C�AaW$M¡Z�QBAaM�bRAaZ�naNK±:AaMSC�NRQB`BNRb.C�AaW$M � ��M�AaW$M

Z�QBAaM�bRAaZ�naN

²�³µ´
¶3·�¸ ¹sºU»�¼�· ½�¹3¶

kyIKMSi¡bRnaAaM�AabmIKn�C�QBAzIKna`UIKQBN�bRW$M�O���b.C�NRO�C�WlbRW$J-Z IKQBN-I£C�QBNmI�C�J-NRMSC�X$QBW$��Z�fsADC�L�I£bRW$MSC�QBW$n>X$QBW$��Z



p

W$M%J=��nDC�AaZ�naNsNRM�O�Z6W$AaMSC�`RG��F]�C�NRM�}wC�L�NFC�QBNmI�C�J-NRMSC�Aa`3N��wZ6NRb.C�NRO£C�W=L Imc$NUI=Z6W$`BADC�ADc$NFN���NRb.C�W$M£IKnan6NRM�O �

Z6W$AaMSC�`RG>~¦]�����	��
���������������������O�NRM�WKC�NR`sC�L�N�c$NRb.C�W$Q\WK]:J-NmIKMlO�A���NRQBNRM�bRNR`\�6N.Cjf3NRNRMyC�L�N�C�QBNmI�C�J-NRMSC

X$QBW$��Z�IKM�O�C�L�N\bRW$MSC�QBW$n X$QBW$��Z�W$M���� p NRM�O�Z6W$AaMSC�`�C�L�NRM�C�L�NsLSi"Z6WKC�L�NR`BNR`�IKQBN���`B� IKnanDi5]�W$QBJ=��nzI�C�NRO

IK`

��� �������lc"`RG � 
������! �"#� � v G v �

fsL�NRQBN$��Aa`:C�L�N�M
��nanwc$NRb.C�W$Q>IKM�O% �"&�(')��* ��+,� q ]�W$Q v.-�/0- ���1�32�4�65\Aa`�C�L�N�Z6W$`BADC�ADc$N�W$Q[C�L IKMSCmG

7 ��O98W�� v*¥$r �S�\O�NRQBADc$NRO�IKM�N���IKb.C�naAa{KNRnaAaL�W"W"OlQ�I�C�AaW¡�0V�TF�sC�NR`[CU]�W$Q�C�L�Aa`FC�NR`[C�AaM�X£Z�QBW$��naNRJ IK`B`B��J-AaM�X

J=��nDC�ADcKIKQBAzI�C�N�M�W$QBJ�IKnaADCjiUWK] C�L�N�O I�C_I�IKM�O�IFbRW$J-J-W$M�}K{
M�W*fsM�bRW*cKIKQBAzIKM�bRN3J�I�C�QBA ��G:x�NRQBnaJ�IKM£� v*¥$r$¥ �

N��"C�NRM�O�NROyC�L�Aa`�C�NR`[CsC�W�C�L�NU��M�{
M�W*fsM§bRW*cKIKQBAzIKM�bRN�J�I�C�QBA �&bmIK`BNKG

^"AanDcKIKZ���nanaN%� v*¥$¥ u$�F`BL�W*f3NRO�}��Si�J-NmIKM�`UWK]�IKM�N���IKJ-Z�naNK}�C�L I�C�C�L�N�QBNj@BNRb.C�AaW$M�QBNRX$AaW$M�WK]�C�L�N-V�T

C�NR`[C=Aa`UM�W$M�J-W$M�WKC�W$M�N-AaM�C�L I�C�C�L�N-W$�wC�bRW$J-NR`UC�L I�C5naAaN�O�NRNRZ6NRQ5AaM�C�L�N-bRW$J-Z�naNRJ-NRMSC�WK]�C�L�N�IKnDC�NRQ �

M I�C�ADc$N%LSi"Z6WKC�L�NR`BAa`-QBNRX$AaW$M�bmIKM Z�QBW"O���bRN%J-W$QBN%`BAaX$M�AD¤ bmIKMSC�C�NR`[C�`[C_I�C�Aa`[C�AabR`RG;::AaX$��QBN v `BL�W*fs`�C�L�N

QBNj@BNRb.C�AaW$M-QBNRX$AaW$M-WK]�IKM&V�T8C�NR`[C�]�W$Q�Cjf3W5NRM�O�Z6W$AaMSC�`>fsADC�L�bRW$QBQBNRnzI�C�AaW$M q G ¥ G e WKC�NsC�L I�C>C�L�N\QBNj@BNRb.C�AaW$M

QBNRX$AaW$M&bRW$MSC_IKAaM�`�Z6W$AaMSC�`3AaM&C�L�N�M�NRXSI�C�ADc$N� 
� IKO�Q�IKMSCmG�x�NRQBnaJ�IKM%IKM�O%o��¡� pKq$qSp �>`BL�W*f3NROlC�L I�C�C�L�NR`BN

��M�O�NR`BAaQ�IK��naN%Z�QBW$Z6NRQ[C�AaNR`-IKQBN&C�L�N£QBNR`B��nDC-WK]\C�L�N£��`BN£WK]�IhZ6W$AaMSC�M
��nan�LSi"Z6WKC�L�NR`BAa`�C�L I�C�C�L�N£J-NmIKM

c$NRb.C�W$Q�Aa`=I§M
��nan>c$NRb.C�W$QR±�AD]�C�L�N%bRW$J-Z�naN.C�N�bRW$J-Z�naNRJ-NRMSC=WK]�C�L�N&Z6W$`BADC�ADc$N�W$Q[C�L IKMSC�Aa`5��`BNRO IK`=C�L�N

M
��nan�LSi"Z6WKC�L�NR`BAa`R}�C�L�NRMlC�L�N�QBNj@BNRb.C�AaW$MlQBNRX$AaW$MlWK]:C�L�N�V�T C�NR`[CFO�W"NR`\M�WKC\L Imc$N�C�L�N�IK�6W*c$NRJ-NRMSC�AaW$M�NRO

��M�O�NR`BAaQ�IK��naNlZ�QBW$Z6NRQ[C�AaNR`RG2~jM2Z IKQ[C�AabR��nzIKQR}>C�L�NlQBNj@BNRb.C�AaW$M8QBNRX$AaW$M Aa`�bRW$J-Z�naN.C�NRnDi�bRW$MSC_IKAaM�NRO8AaM C�L�N

IKnDC�NRQBM I�C�ADc$N�LSi"Z6WKC�L�NR`BAa`sQBNRX$AaW$M�G

E3W$L�NRM�IKM�O�^wIKb_{
QBW*fsADC�¨U� v*¥$¥ tS��Z�QBW$Z6W$`BNRO5C�L�N3`BW � bmIKnanaNRO5bRW$M�N � W$QBO�NRQBNRO=J-W$M�WKC�W$M�N���E<�Uk§��C�NR`[C�`

C�W&W*c$NRQBbRW$J-N�C�L�N�IKM�W$J�IKnaAaNR`sWK]dC�L�N5bRnzIK`B`BAabmIKn:V�T C�NR`[C�`RGFH�L�N=QBNj@BNRb.C�AaW$M§QBNRX$AaW$MyWK]�I&E<�Uk�C�NR`[C�Aa`

`BL�W*fsMlAaM0::AaX$��QBN p G�?F`�bmIKM£�6N�`BNRNRM�}�C�L�Aa`�QBNj@BNRb.C�AaW$M%QBNRX$AaW$M%IKna`BW�AaM�bRna��O�NR`�Z6W$AaMSC�`3C�L I�C�L Imc$NUnzIKQBX$N

M�NRXSI�C�ADc$NUbRW"W$QBO�AaM I�C�NR`RG�H�L�NRQBN.]�W$QBN�C�L�N=E<�Uk C�NR`[CFIKna`BW�fsAanan�M�WKCs�6N�IKbRbRNRZwC_IK��naNUAaM£Z�Q�IKb.C�AabRNKG

~jM£C�L�Aa`sZ IKZ6NRQ�f3NUZ�QBW$Z6W$`BN5IKMlIKnDC�NRQBM I�C�ADc$NUIKZ�Z�QBWSIKb_L�}�fsL�Aab_Llf3NU�6NRnaAaN.c$N�fsAanan��6N�IKZ�Z6NmIKnaAaM�X=C�W

bRnaAaM�AabmIKn�QBNR`BNmIKQBb_L�NRQB`RGso<L�NRM§bRW$J-Z IKQBAaM�X�I�C�QBNmI�C�J-NRMSCFX$QBW$��ZlfsADC�L§I-bRW$MSC�QBW$n�X$QBW$��Z�}6I-QBNR`BNmIKQBb_L�NRQ

O�NR`BAaQBNR`-C�W�`BL�W*f�C�L I�C-C�L�N£C�QBNmI�C�J-NRMSC�Aa`-NR 
��ADcKIKnaNRMSC§��M�WKC�AaMw]�NRQBAaW$Q_��C�W¡C�L�NlbRW$MSC�QBW$n\W$M2IKnan�NRM�O �



�

Z6W$AaMSC�`�IKM�O¡Aa`�`B��Z6NRQBAaW$QUW$M�I�CUnaNmIK`[C�W$M�N�NRM�O�Z6W$AaMSCm}�fsL�NRQBN�C�L�N-NR 
��ADcKIKnaNRM�b.i�IKM�O¡`B��Z6NRQBAaW$QBADCjiy]�W$Q

NmIKb_L�NRM�O�Z6W$AaMSC�Aa`�`BZ6NRbRAD¤ NRO�AaMyC�NRQBJ-`�WK]>M�W$M�M�NRXSI�C�ADc$N=C�L�QBNR`BL�W$naO§cKIKna��NR`RG�o�N=]�W$QBJ=��nzI�C�N�C�L�Aa`�IKZ �

Z�QBWSIKb_L%IKM�O&IKM IKnDi"¨RN\C�L�N\C�NR`[C�Z�QBW"bRNRO���QBNFW$�wC_IKAaM�NRO��Si�IKZ�Z�nDi"AaM�XUC�L�NF��M�AaW$M � AaMSC�NRQB`BNRb.C�AaW$M§�0g\~[��IKM�O

AaMSC�NRQB`BNRb.C�AaW$M � ��M�AaW$M���~�g���Z�QBAaM�bRAaZ�naNR`3WK]�C�NR`[CsbRW$M�`[C�QB��b.C�AaW$M%O���NFC�W�TsW*ih� v*¥ �K�S��IKM�O£P3NRQBX$NRQU� v*¥ t p ��}

QBNR`BZ6NRb.C�ADc$NRnDi$G

H�L�Aa`�IKZ�Z�QBWSIKb_L�L IK`�I�C�naNmIK`[C�C�L�QBNRN>�6NRM�N.¤�C�`R�3��A��6~¦C�X$ADc$NR`�C�L�N>QBNR`BNmIKQBb_L�NRQ:I�J-W$QBNd`[C�Q�IKAaX$LSCB]�W$Q[f�IKQBO

]�W$QBJ=��nzI�C�AaW$M�WK]�C�L�N&O�NRbRAa`BAaW$M�QB��naN�]�W$QUC�L�N&W$M�N � `BAaO�NRO,J=��nDC�AaZ�naN�NRM�O�Z6W$AaMSC5C�NR`[C�AaM�Xy`BADC�� I�C�AaW$M�G���AaA��

~¦C-Imc$W$AaO�`=C�L�NlIKM�W$J�IKnaAaNR`5IK`B`BW"bRAzI�C�NRO�fsADC�L�C�L�N%naAa{KNRnaAaL�W"W"O�Q�I�C�AaWyC�NR`[C�C�L I�C���`BNR`�C�L�N&C�Q�IKO�ADC�AaW$M IKn

M
��nandLSi"Z6WKC�L�NR`BAa`U]�W$QBJ=��nzI�C�AaW$M�G%��AaAaA��s~¦C�QBNR`B��nDC�`UAaM�naADCBC�naN�C�W£M�WlJ=��nDC�AaZ�naAabRADCjilIKO'@B��`[C�J-NRMSC�AaM�J�IKMSi

Z�Q�IKb.C�AabmIKn�`BADC�� I�C�AaW$M�`RG

��³��¡¸����[½�� ½[¶
	�¸�½����	>¶�º�� ¹�·�	:· ½�¹3¶

E3W$M�`BAaO�NRQ�I§C�QBNmI�C�J-NRMSC-X$QBW$��Z ��X$QBW$��Z v ��IKM�O8IhbRW$MSC�QBW$nsX$QBW$��Z���X$QBW$��Z p ��fsADC�L�� 
�IKM�O�� �

Z I�C�AaNRMSC�`RG3^"��Z�Z6W$`BNUC�L I�CsW$MlNmIKb_LlZ I�C�AaNRMSC � � p NRM�O�Z6W$AaMSC�`\IKQBNUJ-NmIK`B��QBNRO�G Y NRM�WKC�N�C�L�NUQ�IKM�O�W$J

O I�C_Ilc$NRb.C�W$QB`5]�QBW$J X$QBW$��Z����Si���� �%� ����� �
1����� � ��������������� � �3�1���.� v � p ±��!� v � p ����������� �¦Gyo�N

IK`B`B��J-N3C�L I�C:C�L�N!��� �>IKQBN�AaM�O�NRZ6NRM�O�NRMSC>IKM�O�AaO�NRMSC�AabmIKnanDi�O�Aa`[C�QBAa���wC�NRO£��A�G A�G O�G ��Q�IKM�O�W$J c$NRb.C�W$QB`d]�QBW$J

IKM � � cKIKQBAzI�C�N=M�W$QBJ�IKndO�Aa`[C�QBAa���wC�AaW$MyfsADC�L�J-NmIKMhc$NRb.C�W$Q#" � � �%$&� 
1��$&� ������������$&� ����IKM�O¡I%bRW$J-J-W$M

bRW*cKIKQBAzIKM�bRNlJ�I�C�QBA �(' � '*) +�+5§fsADC�L,) + + �-) �+ �/.�IKQ*����� � +R�-IKM�O,) +�+ � E3W*c������ � +������ �0+[�=]�W$Q

/ 2�(1KG Y NRM�WKC�N�C�L�NsbRW$QBQBNRnzI�C�AaW$M�J�I�C�QBA ���Si32 fsADC�L�W)� � O�AzIKX$W$M IKnwNRMSC�QBAaNR`54 +�+���E3W$QBQ'����� � + ����� �0+B� �

) +�+�67) +8)9+�G�V�N.C%��� �	��
������������+*���:" 
!; " � �6N�C�L�N&c$NRb.C�W$Q�WK]\J-NmIKM,O�A���NRQBNRM�bRNR`��6N.Cjf3NRNRM C�L�N

C�QBNmI�C�J-NRMSCFIKM�O%C�L�NUbRW$MSC�QBW$n�X$QBW$��Z�G

: W$QFC�L�N / C�L�NRM�O�Z6W$AaMSCm}�naN.C=< +�� q �6N�I&`BZ6NRbRAD¤ NRO�C�L�QBNR`BL�W$naO§]�W$Q�`B��Z6NRQBAaW$QBADCji§IKM�O�naN.C=> +�� q
�6N�I%`BZ6NRbRAD¤ NRO�C�L�QBNR`BL�W$naOh]�W$Q�NR 
��ADcKIKnaNRM�b.i ��M�W$M � AaMw]�NRQBAaW$QBADCji���}�A�G NKGD}�C�L�N�C�QBNmI�C�J-NRMSCUAa`�QBNRXSIKQBO�NRO�IK`

`B��Z6NRQBAaW$Q�C�W&C�L�N�bRW$MSC�QBW$ndW$MhC�L�N / C�L�NRM�O�Z6W$AaMSCUAD] ��+3?@< +�IKM�O¡NR 
��ADcKIKnaNRMSC-��M�W$M � AaMw]�NRQBAaW$Q_��C�W%C�L�N

bRW$MSC�QBW$nsAD],��+A? ; > +�G¢H�L�NyLSi"Z6WKC�L�NR`BNR`�]�W$Q�`BL�W*fsAaM�X¡C�L�Ny`B��Z6NRQBAaW$QBADCji)IKM�O8NR 
��ADcKIKnaNRM�b.i)WK]�C�L�N



�

C�QBNmI�C�J-NRMSC\W$M%C�L�N / C�LlNRM�O�Z6W$AaMSC\IKQBN�IK`�]�W$nanaW*fs`R�

�������� + � ��+ - < +�c"`RG �������
	+ � ��+=?�< + � v.-�/0- �l�

IKM�O

�����	�� + � ��+ - ; > +�c"`RG �����	�
	+ � ��+ ? ; > + � v.-�/0- �l�1�

V�N.C

�������� �
�


+�� 
 �������� + � �������
 �

�

+�� 
 �������
	+ � �����	�� �

�

+�� 
 �����	�� + IKM�O �����	�
 �

�


+�� 
 �����	�
	+ �

^"��Z�Z6W$`BN�C�L�N�C�QBNmI�C�J-NRMSCFAa`\QBNRXSIKQBO�NRO§IK`\J-W$QBN�N���NRb.C�ADc$N�C�L IKMlC�L�N�bRW$MSC�QBW$n�AD]dADC\Aa`s`B��Z6NRQBAaW$Q\W$M

I�CsnaNmIK`[CsW$M�NUNRM�O�Z6W$AaMSCFIKM�O£NR 
��ADcKIKnaNRMSC\W$MlIKnan�WKC�L�NRQB`RG>H�L�NRMlC�L�NULSi"Z6WKC�L�NR`BNR`\C�W��6N�C�NR`[C�NROyIKQBNK�

��� � ��������  �����	�� c"`RG � 
�� �������
 
 �����	�
 � � p G v �

~¦C�Aa`�O�NR`BAaQBNRO�C�W%C�NR`[C ��� I�C5I%Z�QBNmIK`B`BAaX$M�NRO¡naN.c$NRn���G : W$Q,� � p }�C�L�N�QBNRX$AaW$M�`�WK]�C�L�N�Z IKQ�IKJ-N.C�NRQ

`BZ IKbRN-bRW$QBQBNR`BZ6W$M�O�AaM�XlC�W ��� IKM�O � 
UIKQBN�`BL�W*fsM,AaM!::AaX$��QBN-�wG-? `BAaJ-AanzIKQ\]�W$QBJ=��nzI�C�AaW$M§f�IK`5IKna`BW

QBNRbRNRMSC�nDihZ�QBW$Z6W$`BNRO��SihP3naW"b_L�}�V�IKA�IKM�OhH����6NRQ[C � P3ADCBC�NRQ�� pKq$q$q ��}�fsL�W£��`BNRO < + � q IKM�O > + ? q AaM

naAaM�NFfsADC�L£bRW$J-J-W$M£Z�Q�IKb.C�AabRNKG

e WKC�N=C�L I�C�� p G v �FAa`�I%bRW$J=��AaM I�C�AaW$M§WK]���M�AaW$M � AaMSC�NRQB`BNRb.C�AaW$M �0g\~[��IKM�O�AaMSC�NRQB`BNRb.C�AaW$M � ��M�AaW$M ��~�g��

C�NR`[C�AaM�X�Z�QBW$��naNRJ-`RG�~¦] < +$� > +$� q ]�W$QsIKnan / C�L�NRM �������� + � �����	�� + � ��� +���`�Imi���IKM�O �������
	+ � �����	�
	+ �

� 
	+���`�Imi���G>H�L
��`3C�L�N�IK�6W*c$N�LSi"Z6WKC�L�NR`BAa`3C�NR`[C�AaM�X=Z�QBW$��naNRJ QBNRO���bRNR`�C�W=IKM%AaMSC�NRQB`BNRb.C�AaW$M � ��M�AaW$Mh��~�g��

C�NR`[C�AaM�X�Z�QBW$��naNRJl��H�NR`[C

��� �
�

+�� 
 ��� +�c"`RG � 
��

�


+�� 
 � 
	+��

�s³��F½�� » �¦·�	>¶
��¹3»
���,¹3¶��Uº ��¶�¼ �9´
¶3·���¸�� 	5����������¸ ¹ 	�¼	�

V�N.C �!
�� +�IKM�O ��� � +=�6N=C�L�N�`�IKJ-Z�naN=J-NmIKM�`�]�W$Q�C�L�N / C�L�NRM�O�Z6W$AaMSC�]�W$Q�X$QBW$��Z v IKM�O�X$QBW$��Z p }

QBNR`BZ6NRb.C�ADc$NRnDi$G : ��Q[C�L�NRQ�naN.C"! �
 �#! �� ���������#! �� �6N5C�L�N�Z6W"W$naNRO§`�IKJ-Z�naN�cKIKQBAzIKM�bRNR`�� IK`BNRO¡W$M%$&� � 
'&
� � ; p O�NRX$QBNRNR`=WK]3]�QBNRNRO�W$J ��O�G ]�G ��G%o�N-]�W$nanaW*f C�L�N-��`B� IKn�bRW$MSc$NRMSC�AaW$M�WK]���Z�Z6NRQ5bmIK`BN�naN.CBC�NRQB`U]�W$Q



�

Q�IKM�O�W$J cKIKQBAzIK��naNR`���QRG c6G�� `_��IKM�O%C�L�N�bRW$QBQBNR`BZ6W$M�O�AaM�X�naW*f3NRQ�bmIK`BNUnaN.CBC�NRQB`�]�W$Q3C�L�N�W$��`BNRQ[c$NROlcKIKna��NR`�WK]

C�L�W$`BNUQ�IKM�O�W$J cKIKQBAzIK��naNR`RG

H�L�N�Z�ADc$WKC_IKn�QRG c6G�]�W$Q ��+UAa`

� + � � � 
�� + ; ��� � +*� ; ��+
! +�� v 67� 
 & v 67� �

� v.-�/0- �l�1� �0�wG v �

| IKb_L � +=Aa`�J�IKQBX$AaM IKnanDi�� � O�Aa`[C�QBAa���wC�NRO§fsADC�L%$§O�G ]�G5H�L�N\@BW$AaMSC�O�Aa`[C�QBAa���wC�AaW$M§WK]�� � 
1� � � ��������� � ���\Aa`
C�L�NUJ=��nDC�ADcKIKQBAzI�C�N\X$NRM�NRQ�IKnaAa¨mI�C�AaW$M%WK]dI���ADcKIKQBAzI�C�N�� � O�Aa`[C�QBAa���wC�AaW$M&bRW$M�`BAaO�NRQBNROy�Sil^"AaO�O�Aa 
��A>� v*¥$r u$��G

^"AaM�bRN>C�L�N�@BW$AaMSC�O�Aa`[C�QBAa���wC�AaW$MUWK]�� � 
�� � ����������� � ����O�NRZ6NRM�O�`:W$M�C�L�N���M�{
M�W*fsM�bRW$QBQBNRnzI�C�AaW$M�J�I�C�QBA �

2h}*C�L�N>N���IKb.C�bRQBADC�AabmIKnKbRW$M�`[C_IKMSC�Aa`�M�WKC�ImcKIKAanzIK��naN�C�W�bRW$J-Z��wC�N�`BAaJ=��nDC_IKM�NRW$��` v*q$q � v ; �d�	�<bRW$Mw¤ O�NRM�bRN

AaMSC�NRQ[cKIKna`�W$MhC�L�N���+KG-g\`BAaM�X%C�L�N-P3W$Mw]�NRQBQBW$M�A�J-N.C�L�W"O�}�bRW$M�`BNRQ[cKI�C�ADc$N-naW*f3NRQ�W$M�N � `BAaO�NRO¡bRW$Mw¤ O�NRM�bRN

AaMSC�NRQ[cKIKna`sIKQBN�X$ADc$NRMl�Si

��+,��
 + � �6
�� + ; � � � + ; ��	� ��� ����+�� v
� 
 & v

� � � v.-�/0- �l�1� �0�wG p �

fsL�NRQBN���	� ��� � Aa`=C�L�N%��Z�Z6NRQ � 6�� bRQBADC�AabmIKn�Z6W$AaMSC�WK]�^
C���O�NRMSC�� `�� � O�Aa`[C�QBAa���wC�AaW$M�fsADC�L $,O�G ]�G,~¦]�IKnan

4 +�+$� q }�fsL�Aab_L§Aa`\bRW$J-J-W$M£]�W$QFJ=��nDC�AaZ�naN�NRM�O�Z6W$AaMSC�`R}�C�L�NRM�}�� IK`BNROhW$M��^"AaO��IK{�� `=� v*¥$r tS��AaM�NR 
� IKnaADCji$}
W$M�NlbRW$��naO ��`BNlC�L�NlbRQBADC�AabmIKn�Z6W$AaMSC���	� ���m}�fsL�NRQBN �! �� v ; � v ; �d� 
"� � }3AaM)C�L�NyIK�6W*c$Nl]�W$QBJ=��nzIwG

H�L�Aa`�X$ADc$NR`�Ih`BnaAaX$LSC�nDi¡`BL IKQBZ6NRQ�bRQBADC�AabmIKn3bRW$M�`[C_IKMSCm}����wC�C�L�N%O�A���NRQBNRM�bRN£Aa`=M�WKC�nzIKQBX$N&IKM�O�f3N%fsAanan

M�WKC�O�Aa`[C�AaM�X$��Aa`BLh�6N.Cjf3NRNRM�C�L�N�Cjf3WlbRW$M�`[C_IKMSC�`RG�o�N�QBNj@BNRb.C ��� AD]�IKnan#
 + ? ; > +�IKM�O�I�CUnaNmIK`[C�W$M�N


 +=?(< +KG Y N.¤ M�AaM�X�C�L�N$� � `[C_I�C�Aa`[C�AabR`:]�W$Q:C�NR`[C�AaM�X�C�L�N�`B��Z6NRQBAaW$QBADCji=IKM�O�NR 
��ADcKIKnaNRM�bRN�WK]6C�L�N�C�QBNmI�C�J-NRMSC
W$M%C�L�N / C�LlNRM�O�Z6W$AaMSC\�Si

� �����+ � �6
�� + ; � � � + ; < +��+�� v 67� 
 & v 67� �
IKM�O%� ���	�+ � �6
�� + ; � � � +�&�> +��+�� v 67� 
 & v 67� �

� v.-4/ - �l�1� �0�wG �S�

f3N�`BNRN�C�L I�CsC�L�N�IK�6W*c$N�C�NR`[C\Aa`�NR 
��ADcKIKnaNRMSCsC�W

J-AaM
'&�+(& � � ���	�+ ?)� 	� ��� � IKM�O J�I'�
'&�+(& � � �����+ ?*� 	� ��� � � �0�wG � �

~jM%]0IKb.Cm}�`BAaM�bRNUIKnan6AaMw]�NRQBNRM�bRNR`�]�W$nanaW*f2]�QBW$J I=`BAaM�X$naN�`BN.CsWK]�`BAaJ=��nDC_IKM�NRW$��`�bRW$Mw¤ O�NRM�bRNU�6W$��M�O�`��0�wG p ��}

W$M�N�bmIKM�bRnzIK`B`BAD]�i=IKnan
C�L�NsNRM�O�Z6W$AaMSC�`dfsADC�L�QBNRXSIKQBO=C�W�C�L�N�NR 
��ADcKIKnaNRM�bRN,+�`B��Z6NRQBAaW$QBADCji5WK]�C�L�N�C�QBNmI�C�J-NRMSC



r

IK`5]�W$nanaW*fs`R��W$M�C�L�N / C�L�NRM�O�Z6W$AaMSC5C�L�N�C�QBNmI�C�J-NRMSC=Aa`5M�WKC�NR 
��ADcKIKnaNRMSC£��AaMw]�NRQBAaW$Q_��AD] 
 + - ; > +K}dAa`

NR 
��ADcKIKnaNRMSC>���wC�M�WKC>`B��Z6NRQBAaW$Q�AD] ; > + � 
 + - < +�}"IKM�O�Aa`�`B��Z6NRQBAaW$Q�AD] 
 +=?�< +�]�W$Q v.-�/0- �h}SfsL�AanaN

`[C�QBW$M�X$nDi£bRW$MSC�QBW$nanaAaM�X�C�L�N�Cji"Z6N=~�]0IKJ-AanDi
fsAa`BN�NRQBQBW$QFQ�I�C�N&���\W"b_L
�6NRQBX£IKM�OyH:IKJ-L IKM�N v*¥ tSu$�3]�W$Q\C�L�N

]0IKJ-AanDi���� �������� + � �����	�� +	� � / � v ��������� �l��
�G
~jM&C�L�NFM�N��"C�`BNRb.C�AaW$M�f3N�`BL�W*f<C�L I�C3C�L�N\C�NR`[C��0�wG � �>bmIKM&�6NF`BL IKQBZ6NRM�NRO£�Si&IKZ�Z�nDi"AaM�XUC�L�N�g\~>IKM�O

~�g Z�QBAaM�bRAaZ�naNR`�WK]�C�NR`[CFbRW$M�`[C�QB��b.C�AaW$M�G

� ³ �� ��
·�� 	 � ��º ¹3¶�� ¶�½�¹3¶��K´
¶3·���¸�� ��¼�· ½�¹3¶�����´��A	>¶�º ´
¶3·���¸�� ��¼�· ½�¹3¶���� ¶�½�¹3¶

�R´����A�¡¸�½[¶�¼�½ � ����

�����! #" � "� 13�"4.�

?FM � � naN.c$NRn�C�NR`[C�WK]\� p G v �sO�NRQBADc$NRO§�SiyIKZ�Z�nDi"AaM�X�C�L�N=g\~sIKM�Oy~�g Z�QBAaM�bRAaZ�naNR`sAa`FIK`s]�W$nanaW*fs`R�3H�NR`[C

�������� ��$ � +�� 
 �������� + IKM�O �����	�� �&% � +�� 
 �����	�� + `BNRZ IKQ�I�C�NRnDi,I�C�naN.c$NRn ��}>IKM�O�QBNj@BNRb.C ��� AD]s�6WKC�L)IKQBN

QBNj@BNRb.C�NRO�GyH�L�N&g\~�C�NR`[C£�0TsW*i v*¥ �K�S��WK] �������� QBNj@BNRb.C�`�I�C5naN.c$NRn �<��`BAaM�XlC�L�N&P3W$Mw]�NRQBQBW$M�A3IKZ�Z�QBWm�wA �

J�I�C�AaW$M�AD]�J�I'� 
'&�+(& � � �����+ ? � 	� ��� � GhH�L�N%~�g C�NR`[Cl�0P3NRQBX$NRQ v*¥ t p �UWK] � ���	�� QBNj@BNRb.C�`�I�C�naN.c$NRn ��AD]

J-AaM 
'&�+(& � � ���	�+ ?*��	� � G e WKC�AabRN�C�L�N�`BJ�IKnanaNRQ�bRQBADC�AabmIKn�bRW$M�`[C_IKMSC\]�W$Q�C�L�N�NR 
��ADcKIKnaNRM�b.i&C�NR`[CFbRW$J-Z IKQBNRO

C�W�C�L I�C\��`BNROl�Si%C�L�NU`BAaJ=��nDC_IKM�NRW$��`�bRW$Mw¤ O�NRM�bRN5AaMSC�NRQ[cKIKn�C�NR`[C=�0�wG � ��G
H�L�Aa`\g\~ � ~�g�C�NR`[C\Aa`�`BW$J-N.fsL I�C\bRW$M�`BNRQ[cKI�C�ADc$NU�6NRbmIK��`BN�ADC�QBNR 
��AaQBNR`�C�L I�CsC�L�N�Cji"Z6N�~�NRQBQBW$Q�Z�QBW$� �

IK��AanaADCji��6NF`BNRZ IKQ�I�C�NRnDi�bRW$MSC�QBW$nanaNRO-]�W$Q �����	�� IKM�O �������� }"fsL�Aab_L£IK`B`B��J-NR`3C�L�N�naNmIK`[C�]0Imc$W$Q�IK��naNFbRW$Mw¤ X �

��Q�I�C�AaW$M��0V :�E��sC�L I�C�W$M�N=WK]�C�L�N5Cjf3W%LSi"Z6WKC�L�NR`BNR`UAa`\C�QB��N=IKM�O§C�L�N=WKC�L�NRQFAa`FAaMw¤ M�ADC�NRnDi%]0IKna`BNKG�~¦C�Aa`

Z6W$`B`BAa��naNFC�W�L Imc$N � ���	�� C�QB��NUIKM�O � ������ AaMw¤ M�ADC�NRnDi�]0IKna`BNK}�NKG X�GD}wf3NUbmIKM£L Imc$N ��+$� ; > +�IKM�O�� +('*)
]�W$Q 132� / G¡~jM,]0IKb.Cm}�C�L�Aa`=Aa`�C�L�N£V :�E]�W$Q�C�L�N%~�g C�NR`[Cm}>fsL�Aab_L�QBNR 
��AaQBNR`=C�L I�C�NmIKb_L NR 
��ADcKIKnaNRM�b.i

LSi"Z6WKC�L�NR`BAa`R} �����	�� + }��6N=C�NR`[C�NRO¡`BNRZ IKQ�I�C�NRnDi�I�C�naN.c$NRn ��G+�\W*f3N.c$NRQR}�f3N�bmIKM�M�WKCUL Imc$N �������� C�QB��N�IKM�O

� ���	�� AaMw¤ M�ADC�NRnDi%]0IKna`BN5�6NRbmIK��`BN�AD]���+ - < +�]�W$Q�IKnan / C�L�NRMhADCFbmIKM�M�WKC��6N5`BAaJ=��nDC_IKM�NRW$��`BnDi%C�QB��N5C�L I�C

��+,'-) ]�W$QU`BW$J-N / G�H�L�Aa`�`B��X$X$NR`[C�`UC�L I�C5IKnDC�L�W$��X$LhC�L�N�bRQBADC�AabmIKndbRW$M�`[C_IKMSC ��	� �£]�W$Q�C�L�N�~�gC�NR`[C



u

WK] �����	�� bmIKM�M�WKCF�6N5QBNRO���bRNRO�}�ADCFJ�Imi£�6N5Z6W$`B`BAa��naNUC�W�QBNRO���bRN5C�L�N5bRQBADC�AabmIKn�bRW$M�`[C_IKMSC ��	� ��� �<]�W$Q\C�L�N

g\~3C�NR`[CFWK] �������� G<: QBW$J M�W*f W$M�} f3N�fsAanan���`BN5I-X$NRM�NRQ�IKn�M�WKC_I�C�AaW$M�}��UIKM�O�����fsADC�L�� ���R��}�]�W$QsC�L�N
bRQBADC�AabmIKn�bRW$M�`[C_IKMSC�`FAaMlZ�nzIKbRNUWK] ��	� �&IKM�O%� 	� ��� � }�QBNR`BZ6NRb.C�ADc$NRnDi$G�~jMlC�L�N�M�N��"C�`BNRb.C�AaW$M£f3N5AaMSc$NR`[C�AaXSI�C�N

L�W*f�C�W�¤ M�OlC�L�NU`BJ�IKnanaNR`[C�Z6W$`B`BAa��naNFcKIKna��NR`sWK]���IKM�O�� G
����� ��(���	'���"!��"/�;5	����'�0#$� �3;56!�4.�*� !6�'4
	¦�	��'(��  #" � "� 13�"4.�

����� ��� 15(��§1F����� " ��	'	'�	���	'����:�0�0�������	��'(��  #" � "� 13�"4.�-� !�/ " �'4�������	'�������
e WKC�N�C�L I�C � �����+ ��� ���	�+ ;

< +�&�> +��+�� v 67� 
 & v 67� �
� v -�/ - �l�1�

g\`BAaM�X�C�L�Aa`�QBNRnzI�C�AaW$M�`BL�AaZ�}"C�L�N�IK�6W*c$N5g\~ � ~�g�C�NR`[C\bmIKMl�6N�fsQBADCBC�NRMlIK`

J-AaM
'&�+(& � �� � � �����+ & < + &�> +��+�� v 67� 
 & v 67� �
� �
� ?���IKM�O J�I'�
'&�+(& � � �����+ ?�� � � � G v �

: W$Q.� � p IKM�O¡{
M�W*fsM�) +$}�C�L�Aa`UQBNj@BNRb.C�AaW$M�QBNRX$AaW$M�Aa`�`BL�W*fsM,AaM ::AaX$��QBN � }�fsL�NRQBN <  + IKM�O�>  + IKQBN
O�N.¤ M�NROyAaM�� � G p ��G

H�W)IKM IKnDi
C�AabmIKnanDi)O�N.C�NRQBJ-AaM�NlC�L�Nh`BJ�IKnanaNR`[C�Z6W$`B`BAa��naNycKIKna��NR`&WK]��yIKM�O�� }�f3Nh¤ QB`[C%W$�wC_IKAaM¢IKM

N��wZ�QBNR`B`BAaW$M£]�W$Q�C�L�N�Cji"Z6N�~�NRQBQBW$Q�Z�QBW$� IK��AanaADCji�WK]�C�L�NUg\~ � ~�g�C�NR`[C5� � G v ��AaM%V�NRJ-J�I v G e N��"C�f3N�¤ M�O

ADC�`sV :�E<AaMlV�NRJ-J�I p G

� ������� ��� Y N.¤ M�N
 +$� � 
�� + ; ��� � + ; ��+

) + � v 67� 
 & v 67� �"!$# � q � v ��IKM�O&%#+ � ! +
) + ! � ' �$ � v -�/0- �l�1�

`BWyC�L I�C
( � �  
1���������  ����L IK`=IKM � � cKIKQBAzI�C�N�`[C_IKM�O IKQBO,M�W$QBJ�IKn�O�Aa`[C�QBAa���wC�AaW$M�fsADC�L�bRW$QBQBNRnzI�C�AaW$M

J�I�C�QBA � 2 AaM�O�NRZ6NRM�O�NRMSC�nDilWK]*)�� �+%�
����������,%9����G Y NRM�WKC�NUC�L�N5Z�G O�G ]�G�� `FWK]-( IKM�O.) �Si�/ ���10�* 2l�

IKM�O&2 � � S�43 * 2l��}�QBNR`BZ6NRb.C�ADc$NRnDi$G : W$Q v.-�/0- �h} naN.C

<  + � < +
) +�� v 67� 
 & v 67� �

� >  + � > +
) +�� v 67� 
 & v 67� �

��  + � ��+
) +�� v 67� 
 & v 67� �

� � G p �



t

� + ���  + &�>  + IKM�O��+ ���  +!; <  + �
IKM�O �  � �	�� 
 ����������� � ��G

H�L�NRMlC�L�N�Cji"Z6N�~�NRQBQBW$QsZ�QBW$� IK��AanaADCji-WK]�C�L�N�g\~ � ~�g C�NR`[C=� � G v �3bmIKMl�6N�fsQBADCBC�NRMlIK`

� ������	�
�
� ������ � �  * 3�� 2 � � S�43 * 2l� � 3 � � � G �S�

fsL�NRQBN

� � �  * 3�� ��� ���
������� �
�
� � ����������� / ���10�* 2l� � 0 ; ��� �
���������
������� �
�
� ���
���������

���������� / ���10�* 2l� � 0#� � � G � �

��	'��	 � o�NUL Imc$N

� �  � �������+ ?�� ; � <  + &�>  + ��6 %#+ � v -�/0- �l� 

;  �� � ; � <  + &�>  + ��6 %#+ - �������+ - � � v.-�/0- �l��


�  3' � + ?�� ; �	�  + &�>  + ��6 %#+ � v.-�/0- �l�5

;  3' � ; �	�  + &�>  + ��6 %#+ - � + - � ; �	�  + ; <  + ��6 %#+ � v -�/ - �l�5��

fsL�NRQBNFC�L�N � +�� `�IKQBN\O�N.¤ M�NRO%AaM§�0�wG v �>IKM�O&L Imc$N\C�L�NFJ=��nDC�ADcKIKQBAzI�C�N � � O�Aa`[C�QBAa���wC�AaW$M�QBN.]�NRQBQBNRO�C�W�C�L�NRQBNKG

^"����`[C�ADC��wC�N � + �  + 6 %#+KG H�L�NRM �Si<bRW$M�O�ADC�AaW$M�AaM�X�W$M %#+ �"! + � v - / - �l��}�C�L�N�IK�6W*c$N

Z�QBW$� IK��AanaADCji�bmIKM£�6N�fsQBADCBC�NRMyIK`

� � � ��	�
�
� � ��$#  3'  + ?��%! + ; �	�  + &�>  + �s� v.-�/0- �l�5

;  3' �%! + ; �	�  + &�>  + � -  + - �&! + ; �	�  +!; <  + �s� v.-�/0- �l�5
' 2 � � S�43 * 2l� � 3
� ����	�
�
� ������ � �  * 3�� 2 � � S�43 * 2l� � 3 �

fsL�Aab_LlAa`�C�L�NUN��wZ�QBNR`B`BAaW$M�� � G �S��G (
� ������� � � H�L�N=Cji"Z6N�~\NRQBQBW$Q�Z�QBW$� IK��AanaADCji£WK]>C�L�N�g\~ � ~�g C�NR`[CUAa`�J�I'�wAaJ-Aa¨RNRO§I�C�W$M�N�W$Q�J-W$QBN5WK]

C�L�N�]�W$nanaW*fsAaM�X=bRW$Mw¤ X$��Q�I�C�AaW$M�`R�

V :�E � �('���
�� < 
1������������ � < � 5=W$QsV :�E + � '���+ � ; > +)�� +('*)4� 1�2� / 5�� v.-�/0- �l�1��� � G �$�



¥

��	'��	 � H�WF¤ M�O5C�L�N�J�I'�wAaJ=��J WK] � fsADC�L=QBNR`BZ6NRb.CdC�W���fUG QRG CmG � ��+3W*c$NRQ ��� � �������� % � % � +�� 
 �����	�� + 
w}
f3N�C_IK{KN=C�L�N�O�NRQBADcKI�C�ADc$NR`�WK] � � �  * 3��=��b.]�G%� � G � �B�s]�W$Q�¤w�wNRO 3 fUG QRG CmG �  +�� ��+KG5~jM�Z IKQ[C�AabR��nzIKQR}�]�W$Q

/ � v } ��`BAaM�X�� � 
�6�� �� 
 ��� ��
�6�� �� 
 � v }�f3NUX$N.C� � � �  * 3��� �  
 � ������� ����� �
�
� ������������� / ���1�%!6
 ; � 
1�
	�� ���������
	�� * 2l� ��	�� ����� ��	��
;��; ��� ��� ��������� ����� �
�
� ��� ������������������� / ���1�&!6
 ; ��
��
	������������
	��.* 2l� ��	�� ����� ��	��
& � � ������������� ����� �
�
� � � ������������������� / ���1�%!6
 ; � 
1�
	�� ���������
	��.* 2l� ��	�� ����� ��	����

� � � ����� ����� �
�
� � ����������� / ���1�%!6
 ; � 
��
	�� ���������
	�� * 2l� ��	�� ����� ��	��
; ��� ������������� ����� �
�
� ��� ������������������� / ���1�%!6
 ; � 
��
	������������
	�� * 2l� ��	�� ����� ��	�� �
& ��� ��� ��������� ����� �
�
� ��� ������������������� / ���1�&!6
 ; ��
��
	�� ���������
	��.* 2l� ��	�� ����� ��	��

? q �

H�L
��` � � �  * 3��3Aa`�AaM�bRQBNmIK`BAaM�X�AaM%NmIKb_L �� + G�H�L�NRQBN.]�W$QBN � � �  * 3����0IKM�O£L�NRM�bRN � ��Aa`�J�I'�wAaJ-Aa¨RNRO&W*c$NRQ

�������� I�C�V :�E � IKM�O,W*c$NRQ �����	�� + I�C�V :�E +-]�W$Q v - / - �hGyH�L�N&X$naW$� IKn>J�I'�wAaJ=��J Aa`�]�W$��M�O,�Si

N.cKIKna� I�C�AaM�X � I�CsNmIKb_LlWK]�C�L�NR`BN � & v V :�E�� `R}6IKM�O%C_IK{
AaM�X�C�L�NUJ�I'�wAaJ=��J W*c$NRQFIKnan�WK]�C�L�NRJlG (
V�N.C �

+$� <  + &�>  + � < +�&�> +
) + � � 
�� �

� 
 & � � � v -�/0- �l�1� � � G r �

H�L�NRMl]�W$QsV :�E � f3N�X$N.C

`B��Z
������� ���� � � �  * 3���� �����
����� � �
�
� ������������� / ���10�* 2l� � 0 ; � � �
���
����� � �
�
� � � ������������� / ���10 * 2l� � 0#�

P�i)`B����`[C�ADC��wC�AaM�X�C�L�Aa`-N��wZ�QBNR`B`BAaW$M2AaM � � G �$��}3C�L�NlbRW$QBQBNR`BZ6W$M�O�AaM�X�J�I'�wAaJ=��J WK]FC�L�NlCji"Z6Nl~=NRQBQBW$Q

Z�QBW$� IK��AanaADCji�NR 
� IKna`

���! #" � � � � �� �
�
� � �� � � ���
����� � �
�
� � ����������� / ���10�* 2l� � 0 ; ��� �
���
����� � �
�
� ��� ������������� / ���10 * 2l� � 0 � 2 � � S�43 * 2l� � 3
�  �� � J-AaM
'&�+(& �%$& � +�& < +�&�> +

! + � v 67� 
 & v 67� ��'( ?���IKM�O J�I'�
'&�+(& � � +=?�� � �� � � � G u$�



v*q

: W$QsV :�E + � v -�/0- �l�3f3NUX$N.C � +$� q ���+$� ;

�
+�IKM�O � +�����+ ' ) ]�W$Q 1 2� / G3^"W

`B��Z
������� ������ � � �  * 3�� � � ��� � � �� � �
�
�

� �� �
/ ���10 * 2l� � 0 ; ��� � � ��� ��� � � � �� � �
�
� � � �� �

/ ���10�* 2l� � 0
� v ;�� �1�%! +*�1�

~¦Cs]�W$nanaW*fs`3]�QBW$J � � G �S��C�L I�Cs]�W$Q v.-�/0- �h}

���! #" � + � � �� # v ;�� �1�%! +*��' 2 S� ! +m� �&! + � � G tS�

�  �' �  ?�� 5 � � � G ¥ �

fsL�NRQBN�2 
� ! +m�FAa`FC�L�N�O�NRM�`BADCji§]���M�b.C�AaW$M�WK] %#+ ! � ' � 6 $hIKM�O � �Aa`�^
C���O�NRMSC�� ` �FQRG c6G5fsADC�L $hO�G ]�G

|  
� I�C�AaM�X ���! #" � +�C�W ��}wf3N�X$N.C � ����	� ��G
� ADc$NRM��'}SW$M�NsbmIKM-`BW$nDc$N�]�W$Q �5�Si�`BN.CBC�AaM�X ���! #" � � � ��G �\W*f3N.c$NRQR}"C�L�Ns`BW$na�wC�AaW$M�WK]6C�L�Aa`�NR 
� I�C�AaW$M

QBNR 
��AaQBNR`�C�L�Ns{
M�W*fsnaNRO�X$NsWK]6C�L�NsbRW*cKIKQBAzIKM�bRN�J�I�C�QBA � '�G:~¦]�C�L�N < +sIKM�O3> +sIKQBN�`BZ6NRbRAD¤ NRO�IK`>J=��nDC�AaZ�naNR`

WK]�C�L�N!) +�C�L�NRM�W$M�nDi�C�L�N�{
M�W*fsnaNRO�X$NsWK]�C�L�N�bRW$QBQBNRnzI�C�AaW$M=J�I�C�QBA � 2 Aa`dQBNR 
��AaQBNRO�G:o�N�fsAanan"¤ QB`[C>`[C���Owi

C�L�NU�6NRL Imc"AaW$Q�WK]:`BW$na�wC�AaW$M ��AaM%C�L�N�IK`[i"J-ZwC�WKC�Aab�� $,' )¢�3bmIK`BNKG

����� ��� 15(��§�%4.� �����* �'�0#�� $ ' )	� ;5� 4R�
: W$Q"$ ' )�}�%#+ ' v ]�W$Q�IKnan / fsADC�LhZ�QBW$� IK��AanaADCji v }�IKM�O�L�NRM�bRN �%! ++' �=IKM�O.�&! ++' � G=~jM

C�L I�CsbmIK`BNK}:� � G u$�3�6NRbRW$J-NR`

���! #" � � �  �
)J-AaM
'&�+(& � �  +�&
�
+*� ?���IKM�O J�I'�
'&�+(& �  + ?��� � � G v*q �

� ������� � �
�
� ��������� / ���10�* 2l� � 0 ; � ����� � �
�
� � ������� / ���10�* 2l� � 0#� � � G v$v �

IKM�O,� � G ¥ ���6NRbRW$J-NR`
���! #" � +$� v ;�� �1�R�2� v.-�/0- �l�1�

H�WyJ�IK{KN ���! #" � +%� �2]�W$Q v�- /3- �h}�f3N�b_L�W"W$`BN ��� 	��)��C�L�N���Z�Z6NRQ �<bRQBADC�AabmIKn�Z6W$AaMSC�WK]�C�L�N

`[C_IKM�O IKQBO�M�W$QBJ�IKn�O�Aa`[C�QBAa���wC�AaW$M���IKM IKnaW$X$W$��`�C�WlC�L�N-`BJ�IKnan�`�IKJ-Z�naN�b_L�W$AabRN�WK] ��� ��	� � G e N��"Cm}:f3N

IKO�O�QBNR`B`sC�L�NU 
��NR`[C�AaW$MlWK]:L�W*f�C�W-b_L�W"W$`BN������'G



v$v

V�NRJ-J�IU��`BL�W*fs`�C�L I�C�AD]�C�L�N

�
+\IKQBN��[nzIKQBX$N���C�L�NRM���� 	 � � � � � }$fsL�Aab_L�Aa`�ADC�`>nzIKQBX$NR`[C�cKIKna��N���C�L I�C

QBNR 
��AaQBNRO§�SilC�L�N=g\~�C�NR`[C�WK]dC�L�N5LSi"Z6WKC�L�NR`BAa` � ������ ��GFV�NRJ-J�I � `BL�W*fs`�C�L I�CFAD]dC�L�N

�
+5IKQBN��[`BJ�IKnan��

IKM�O�C�L�N�NRM�O�Z6W$AaMSC�`�IKQBN�AaM�O�NRZ6NRM�O�NRMSC�C�L�NRM��&� 	�� }�fsL�Aab_L�Aa`�ADC�`�`BJ�IKnanaNR`[C�cKIKna��Nl��C�L I�CUQBNR 
��AaQBNRO

�Si&C�L�NU~�g C�NR`[CFWK]�C�L�NULSi"Z6WKC�L�NR`BAa` �����	�� ��G

� ��������� � ~¦]
�
+%� <  + & >  + ' ) ]�W$Q5IKnan / C�L�NRM ��� 	 � � � � � }�C�L�N���Z�Z6NRQ �<bRQBADC�AabmIKndZ6W$AaMSC�WK]

J�I'� 
'&�+(& �  +K}�fsL�NRQBN
( � �  
1���������  ����L IK`FIKM�� � cKIKQBAzI�C�NU`[C_IKM�O IKQBOlM�W$QBJ�IKn�O�Aa`[C�QBAa���wC�AaW$M&fsADC�L

bRW$QBQBNRnzI�C�AaW$M%J�I�C�QBA � 2hG>~¦] 2 Aa`�bRW$J-Z�naN.C�NRnDi���M�{
M�W*fsMyC�L�NRMyI�bRW$M�`BNRQ[cKI�C�ADc$N�b_L�W$AabRNUAa` � ��	���� �FG
��	'��	 � : W$Q

�
+ '*) � v.-�/0- �l��}�f3N�X$N.C

���! #" � � � v ; ���� � �
�
�
���� �

/ ���10 * 2l� � 0&� v ;  �''J�I'���  
����������  ��� - � 5 �
^"N.CBC�AaM�X�C�L�NsIK�6W*c$N�NR 
� IKnwC�W"�yX$ADc$NR` � ��	 � � � � � GdP�i5C�L�NsP3W$Mw]�NRQBQBW$M�A�AaM�NR 
� IKnaADCji$}�C�L�N�bRW$M�`BNRQ[cKI�C�ADc$N
b_L�W$AabRNUAa` � ��	���� � ?%	 � � � � � G (
� ������� � � ~¦]�C�L�N�NRM�O�Z6W$AaMSC�`�IKQBN�J=�wC�� IKnanDilAaM�O�NRZ6NRM�O�NRMSC�IKM�O�AD]�IKnan

�
+ - � � 	��%C�L�NRMhf3N�bmIKM

b_L�W"W$`BN���� � ��	���G
��	'��	 � o�N5W$M�nDi£M�NRNROyC�W�`BL�W*f9C�L I�CF��M�O�NRQFC�L�N�X$ADc$NRM§bRW$M�O�ADC�AaW$M�`R}�b_L�W"W$`BAaM�X �%� � � 	��&J�IK{KNR`

���! #" � � - ��G�H�W�`BNRN�C�L�Aa`R}wZ��wC � ���FAaM�C�L�N�N��wZ�QBNR`B`BAaW$M£]�W$Q ���! #" � � IKM�O%��`BN�C�L�N�J=�wC�� IKn�AaM�O�NRZ6NRM �

O�NRM�bRNUC�W�W$�wC_IKAaM

���! #" � � � �	
+�� 
 # v ;�� �1� ;

�
+*��' ;

�	
+�� 
 # � �1�R� ;�� �1� ;

�
+*��' �

H�L�Aa`sAa`sIKM£AaM�bRQBNmIK`BAaM�X�]���M�b.C�AaW$M£WK]:NmIKb_L

�
+�`BAaM�bRN� ���! #" � �� � + ��/:�1� ;

�
+m�
�� � �	
+ � 
'� +�
� + # v ;�� �1� ;

�
+���' ;

�	
+ � 
'� +�
� + # � �1�R� ;�� �1� ;

�
+���' � �� ? q �

fsL�Aab_Ll]�W$nanaW*fs`��6NRbmIK��`BN v ;�� �1� ;
�
+B� ? � �1�R� ;�� �1� ;

�
+B��G�H�L�NRQBN.]�W$QBNK}��Si£`BN.CBC�AaM�X

�
+ �$�F]�W$QsIKnan

/ }�f3NUW$�wC_IKAaMlIKM£��Z�Z6NRQs�6W$��M�OlW$M ���! #" � � �
���! #" � � -� vp��

�
; � � �1�R� ; v

p��
�
�



v'p

H�W-`BNRN�C�L I�CsC�L�Aa`���Z�Z6NRQs�6W$��M�OlAa` - v ;�� �1�R������f3N�M�W*f `BL�W*f C�L I�C

� �1�R� � � �1�R� ; � � �1�R� ; v
p �
�
- v ; � vp �

�
�

H�L�Aa`�]�W$nanaW*fs`�AD]�f3N�`BL�W*f C�L I�C � �1�R�3Aa`sIKMlAaM�bRQBNmIK`BAaM�X�]���M�b.C�AaW$M£WK]��'G e WKC�N�C�L I�C
��� �1�R���$/:�1�R� ; /:�1�R� � � � �1�R� ; v

p �
� � 
 ? q

���
v
� ? � � �1�R� ; v

p �
� � 
 �

H�L�N�nzIK`[C�AaM�NR 
� IKnaADCji£bmIKMh�6N=Z�QBW*c$NRO¡�SiyAaM�O���b.C�AaW$MhIK`F]�W$nanaW*fs`RG.���Sc"AaW$��`BnDi$}�ADC�Aa`\C�QB��N5]�W$Q � � p G

?F`B`B��J-AaM�X�C�L I�C\ADC�Aa`�C�QB��N�]�W$Q<��� p }�f3NUM�W*f `BL�W*f ADC�C�W��6N�C�QB��N�]�W$Q<� & v �

v
� & v �

v
� � �

� & v ? � � �1�R� ; v
p �
� � 
 � � �1�R� ; v

p � �
fsL�Aab_LlL�W$naO�`��6NRbmIK��`BN

v
� ? � � �1�R� ; v

p �
� � 


�Si&C�L�NUAaM�O���b.C�AaW$M£LSi"Z6WKC�L�NR`BAa`FIKM�O

�
� & v ? v

p ? � � �1�R� ; v
p � �

H�L�Aa`sZ�QBW*c$NR`sC�L�NUnaNRJ-J�IwG (
� �����
	��0#$� � " �0�0��4.�*	'�w�'��6!)�	 � ������� � � ^"��Z�Z6W$`BN�C�L I�C < +$� q IKM�O > +$����) +�]�W$Q v -�/ - �hG

?Fna`BW-IK`B`B��J-N�C�L I�C � 
�� � �<� �:G>H�L�NRMlC�L�NUbRW$M�O�ADC�AaW$M

�
+ - ���6NRbRW$J-NR`

� - p � �
� � �

V�N.C	� � q � v IKM�O��<� v � r � �£��]�W$Q � � � q �$��G�H�L�NRM

� - p � v � r � �$� �
� q � v � � � � � v � p �

fsL�Aab_LlAa`sI=]0IKAaQBnDi�nzIKQBX$N���Z�Z6NRQs�6W$��M�O�G (



v �

V�NRJ-J�I � L IK`\�6NRNRMy`BL�W*fsMyW$M�nDi%��M�O�NRQsC�L�N�AaM�O�NRZ6NRM�O�NRM�bRN5IK`B`B��J-ZwC�AaW$M�G�~¦CFO�W"NR`sM�WKC\L�W$naOlAaM

X$NRM�NRQ�IKn���M�O�NRQsO�NRZ6NRM�O�NRM�bRNKG3~¦]�IKnan

�
+ ' q C�L�NRMlC�L�NUnaNRJ-J�I5L�W$naO�`�`BAaM�bRNUAaM%C�L I�CsbmIK`BN

���! #" � � ��� � �
�
� � � / ���10�* 2l� � 0 - v ;�� �1�R�������

�\W*f3N.c$NRQR}�AD]:C�L�N
�
+=IKQBN�nzIKQBX$NK}6NKG X�GD}6AD]������

�
+.� �'}6C�L�NRMyC�L�N5naNRJ-J�I�O�W"NR`�M�WKCFL�W$naOy��M�O�NRQFO�NRZ6NRM �

O�NRM�bRNKG�~jM�WKC�L�NRQ5f3W$QBO�`R}df3N%bmIKM�M�WKC�b_L�W"W$`BN"� � 	���GhH�L�N%Z�QBW"WK]�WK]�C�L�Aa`=QBNR`B��nDC=Aa`5W$J-ADCBC�NRO¡]�W$Q

��QBN.c"ADCji$G

~¦C�Aa`5`[C�Aanan�Z6W$`B`BAa��naN�C�Whb_L�W"W$`BN ��`BJ�IKnanaNRQUC�L IKM 	 ��� � ��M�O�NRQ�O�NRZ6NRM�O�NRM�bRNKG,?F`B`B��J-AaM�Xh{
M�W*fsM

bRW*cKIKQBAzIKM�bRN�J�I�C�QBA � '�} C�L�Aa`sbmIKMy�6N�O�W$M�N��Sil`BW$nDc"AaM�X ���! #" � � � �,]�W$Q �-c"AzI�`BAaJ=��nzI�C�AaW$M%��`BAaM�X-C�L�N

Z�QBW$� IK��AanaADCji�QBNRZ�QBNR`BNRMSC_I�C�AaW$MlAaM�� � G uK��IK`�]�W$nanaW*fs`RG

v G � NRM�NRQ�I�C�N�A�G A�G O�G � � cKIKQBAzI�C�N�M�W$QBJ�IKnanDi&O�Aa`[C�QBAa���wC�NROlQ�IKM�O�W$J c$NRb.C�W$QB` ��� � �%� � v � p ± v - � -
� ����L Imc"AaM�X-I�M
��nan�J-NmIKM%c$NRb.C�W$QFIKM�O£bRW*cKIKQBAzIKM�bRNUJ�I�C�QBA � '�G

p GFE�IKnabR��nzI�C�NFC�L�NU`�IKJ-Z�naN�J-NmIKM�` � � � + �%�#� v � p �3IKM�Ol`�IKJ-Z�naN�cKIKQBAzIKM�bRNR` ! �+ � v.-�/0- �l��G

�wGFE�IKnabR��nzI�C�NFC�L�N � � `[C_I�C�Aa`[C�AabR`
� + � � � 
�� + ; ��� � +*�

! +�� v 67� 
 & v 67� �
� v.-�/0- �l�1�

� GFE�IKnabR��nzI�C�N�I�Q�IKM�O�W$J cKIKQBAzIK��naN�� `B��b_LlC�L I�C

� �
����� ����
�<����	� � AD]=J-AaM 
'&�+(& � 
 � +�& < � " > �

� �	� 
"��
 � " 
"��
 � � - �
J�I'� ' � ��J�I'� 
'&�+(& � � +�5 AD]=J-AaM 
'&�+(& ��
 � +�& < � " > �

� �	� 
"��
 � " 
"��
 � � ?�� �
�"G �FImc"AaM�X£X$NRM�NRQ�I�C�NRO # QBNRZ�naAabmI�C�AaW$M�`�WK]��-}�¤ M�O¡C�L�Ny� v ; �d�jC�L� 
� IKMSC�AanaN�WK]�� fsL�Aab_L¡Aa`�C�L�N

O�NR`BAaQBNROlbRQBADC�AabmIKn�Z6W$AaMSC � G
H:IK��naN v X$ADc$NR`sC�L�NUcKIKna��NR`\WK] ��N.cKIKna� I�C�NRO§IK`B`B��J-AaM�X�I-bRW$J-J-W$Ml{
M�W*fsM§bRW$QBQBNRnzI�C�AaW$M 4%IKJ-W$M�X

C�L�NUNRM�O�Z6W$AaMSC�`R}�IKM�O < +$� q IKM�O > +$����) +KG�H�L�NU]�W$nanaW*fsAaM�X=Z6W$AaMSC�`sIKQBN�f3W$Q[C�LyM�WKC�AaM�X�G



v �

v GsH�L�N �%cKIKna��NR`\]�W$Q � � ) NR 
� IKn�	 � � � � � }6fsL�NRQBN 2 Aa`\C�L�N=bRW$QBQBNRnzI�C�AaW$MyJ�I�C�QBA �£fsADC�LhIKnan�W)� �

O�AzIKX$W$M IKn�NRnaNRJ-NRMSC�`\NR 
� IKn�C�W 4 G>H�L�Aa`s]�W$nanaW*fs`�IK`\I�QBNR`B��nDC\WK]dV�NRJ-J�I���`BAaM�bRN�IKnan

�
+ � ) AaM

C�L�Aa`�bmIK`BNKG

p GsH�L�N��lcKIKna��NR`U]�W$Q=� � p �%NR 
� IKn ��� �����	�
�
��� � v � r u$u p�� v � r tlIK`�IKnan

�
+-IKQBN�`BJ�IKnan�AaMhC�L�Aa`

bmIK`BNK}�IKM�OyIKnDC�L�W$��X$L£V�NRJ-J�I � O�W"NR`�M�WKCs`[C�QBAab.C�nDi%IKZ�Z�nDi$} IKM IKnaW$X$W$��`�QBNR`B��nDC\IKZ�Z6NmIKQB`�C�W�L�W$naO

NRJ-Z�AaQBAabmIKnanDi$G

�wGs?F` � AaM�bRQBNmIK`BNR`R}�C�L�N �,cKIKna��NR`&X$NRM�NRQ�IKnanDi)O�NRbRQBNmIK`BNh`BnaAaX$LSC�nDi���N��wbRNRZwC%fsL�NRM �(� q � p IKM�O

4 � q � u$�$��IKM�O¡C�L�NRM¡AaM�bRQBNmIK`BN�C�W£C�L�NRAaQ���Z�Z6NRQ��6W$��M�O � 	 � � � � � G%: W$Q�J-W$`[C�bRW$J=��AaM I�C�AaW$M�`
fsADC�L �0� q � v IKM�O � -�pKq$q }"IKM�O&N.c$NRM&]�W$Q�J�IKMSi-bRW$J=��AaM I�C�AaW$M�`�fsADC�L � � q � p } �=Aa`��6N.Cjf3NRNRM
v G r ��IKM�O v G r tw} AaM�O�AabmI�C�AaM�X5C�L I�C\IKnaJ-W$`[C�M�W�J=��nDC�AaZ�naAabRADCji-IKO'@B��`[C�J-NRMSC\Aa`sQBNR 
��AaQBNRO�G

� GsH�L�N�AaM�ADC�AzIKn�O�NRbRQBNmIK`BN�]�W$nanaW*f3NRO¡�Si¡IKM�N.c$NRMSC�� IKn3AaM�bRQBNmIK`BN-AaM �§IK` � AaM�bRQBNmIK`BNR`�O�NR`BNRQ[c$NR`�IKM

N��wZ�nzIKM I�C�AaW$M��:H�L�N�AaM�ADC�AzIKn�O�NRbRQBNmIK`BN�Aa`3O���N\C�W�IKM&AaM�bRQBNmIK`BNFAaM-C�L�NFO�NRX$QBNRNR`�WK]�]�QBNRNRO�W$J fsL�Aab_L

QBNRO���bRNR`�C�L�N%cKIKna��N%WK] �3� ��� ��	� ��±�M�WKC�N%C�L I�C�AaM�C�L�Aa`�bmIK`BN£C�L�N

�
+£IKQBN �[`BJ�IKnan�G ��: W$Q �

`B�	�-bRAaNRMSC�nDi)nzIKQBX$NK}�C�L�NlN���NRb.C-W$M ��WK]\C�L�NlAaM�bRQBNmIK`BN£AaM)C�L�N£O�NRX$QBNRNR`-WK]F]�QBNRNRO�W$J �6NRbRW$J-NR`

M�NRX$naAaX$Aa��naNKG�?F`\C�L�N

�
+��6NRbRW$J-N5nzIKQBX$NK}�f3N=`BNRN5]�QBW$J�C�L�N5NR 
� I�C�AaW$M)� � G v$v ��C�L I�CFC�L�N=N.c$NRMSC�WK]

O�NRbRnzIKQBAaM�X&IKnan�NRM�O�Z6W$AaMSC�`�NR 
��ADcKIKnaNRMSC��6NRbRW$J-NR`�J-W$QBN5IKM�OhJ-W$QBN5naAa{KNRnDi$} fsL�Aab_LhAaM�bRQBNmIK`BNR`�C�L�N

Cji"Z6NU~3NRQBQBW$QsZ�QBW$� IK��AanaADCji ���! #" � � G(�\NRM�bRN �-J=��`[C\�6NUAaM�bRQBNmIK`BNRO£C�W�J�IKAaMSC_IKAaM ���! #" � � ����G


�³��� 	5� � ���

o�N���`BN3C�L�N�N���IKJ-Z�naN�]�QBW$J H:IKM�X�} � NRnanaNRQ:IKM�O�x�W"bRW"b_{%� v*¥$¥ �S��IK�6W$�wC:C�L�N�N��-bmIKb.i=WK]6IKM�AaM�L IKnaNRO

O�QB��X�]�W$QdIK`[C�L�J�IFbRW$J-Z IKQBNRO=C�W�Z�nzIKbRNR�6W�Gd^"N.c$NRMSC�NRNRM�Z I�C�AaNRMSC�`:f3NRQBN�Q�IKM�O�W$J-Aa¨RNRO=AaM�I�O�W$����naN � ��naAaM�O

bRQBW$`B`BW*c$NRQ\C�QBAzIKn�G�H�L�NRQBNUf3NRQBNU]�W$��Qs`[C_IKM�O IKQBOlQBNR`BZ�AaQ�I�C�W$Q[i&]���M�b.C�AaW$M£J-NmIK`B��QBNR`=��NRM�O�Z6W$AaMSC�`_���>]�W$QBbRNRO

N��wZ�AaQ�I�C�W$Q[i%c$W$na��J-N&�	: | . 
���}�]�W$QBbRNROyc"ADC_IKn�bmIKZ IKbRADCji,�	:�.FE���}6Z6NmIK{£N��wZ�AaQ�I�C�W$Q[i�� W*f9Q�I�C�N%�0x | :dTF�

IKM�O¡Z6NRM�N.C�Q�I�C�AaW$M�AaM�O�N�� �0x�~[��G9: | . 
�IKM�O!:�.FE IKQBN�N��wZ�QBNR`B`BNRO�IK`UZ6NRQBbRNRMSC_IKX$NR`�WK]�C�L�N�Z�QBNRO�Aab.C�NRO



v �

cKIKna��NR`�]�W$Q�C�L I�C�Z I�C�AaNRMSC�� `3IKX$NK}
`BN��&IKM�O-L�NRAaX$LSC�AaM�C�L�N\M�W$QBJ�IKn�Z6W$Z���nzI�C�AaW$M�G:x | :dT¢Aa`>N��wZ�QBNR`B`BNRO%AaM

Z6NRQsJ-AaM
�wC�NKG>x�~3J-NmIK`B��QBNR`sC�L�N�IK��AanaADCji-WK]�I�O�NRNRZyAaM�L IKnzI�C�AaW$M-C�W-QBNmIKb_Ll`BJ�IKnan�IKAaQ[f�Imi"`RG>H�L�NRQBNUf�IK`

M�W�Z6NRQBAaW"O�W$QdbRQBW$`B`BW*c$NRQ>N���NRb.Cm}
`BW�C�L�N�bRW$J-Z IKQBAa`BW$M�`�]�W$QdAaM�O�ADc"AaO�� IKn"NRM�O�Z6W$AaMSC�`�bRW$��naO��6N�Z6NRQ[]�W$QBJ-NRO

��`BAaM�X�Z IKAaQBNRO�� � `[C_I�C�Aa`[C�AabR`RG�H�L�N�`B��J-J�IKQ[i&`[C_I�C�Aa`[C�AabR`�f3NRQBN5IK`�]�W$nanaW*fs`R�

: | . 
 :�.FE x | :dT x�~

klNmIKM Y A���NRQBNRM�bRN u"G � r � G t v p G pK¥ q G q t v
^
C�O�G Y N.c6G>WK] Y A���NRQBNRM�bRN v twG �K� v*q G t � twG � v q G v u� � ^
C_I�C�Aa`[C�Aab v G r t p v G t$� q v G v$v*q v G ¥$r �

� � .�IKna��N q G q � r$q q G q � � q q G v � v u q G q �$�S�

H�L�N�NR`[C�AaJ�I�C�NRO%bRW$QBQBNRnzI�C�AaW$M%J�I�C�QBA ��f�IK`
������������
�

v � q$q$q q � q$¥ � q � p"v*¥ ; q � v*rSp

v � q$q$q q � � v t ; q � q � ¥

v � q$q$q q � � v �

v � q$q$q

� �����������
�
�

: W$Q�C�L�NR`BNlO I�C_I�C�L�N ��V�^)IKM�O � V�^�`[C_I�C�Aa`[C�AabR`-IKQBN£L�AaX$L�nDi�`BAaX$M�AD¤ bmIKMSC-AaM�O�AabmI�C�AaM�X�I�X$naW$� IKn�AaJ �

Z�QBW*c$NRJ-NRMSCmG(�\W*f3N.c$NRQR}wM�W$M�N\WK]6C�L�N\AaM�O�ADc"AaO�� IKnwNRM�O�Z6W$AaMSC�`>bmIKM-�6NsAaO�NRMSC�AD¤ NRO�IK`>L Imc"AaM�X�`BAaX$M�AD¤ bmIKMSC

AaJ-Z�QBW*c$NRJ-NRMSC\I�C�� � q � q �=��`BAaM�X�C�L�N�P3W$Mw]�NRQBQBW$M�A�Z�QBW"bRNRO���QBN�W$Q�W$M�NUWK]:ADC�`�`BL IKQBZ6NRM�NROlc$NRQB`BAaW$M�`RG

^"��Z�Z6W$`BN#< +$� q IKM�O > +$����) +�fsADC�L � � q � pKq ]�W$Q v.-�/0- � G>H�L�NRM�
+ � < +�&�> +

) +�� v 67� � q � pKq � v u.� q � t p �"±

L�NRQBN�� v 67� 
 & v 67� ��Aa`Fb_L IKM�X$NRO§C�W � v 67�,`BAaM�bRN�C�L�Aa`FAa`FNR`B`BNRMSC�AzIKnanDiyI�Z IKAaQBNRO§`�IKJ-Z�naN5`[C���OwilfsADC�L

�yZ I�C�AaNRMSC�`RG�H�L�N � � `[C_I�C�Aa`[C�AabR`�X$ADc$NRM&AaM-C�L�N�IK�6W*c$NFC_IK��naN\IKQBN\C�L�NF`B��Z6NRQBAaW$QBADCji � � `[C_I�C�Aa`[C�AabR`R} � �����+ `BAaM�bRN

C�L�N <�+ � q G

: W$Q � � q � q �"}�f3N&L Imc$N �%� � 
��	�
�
��� � v � u � r G e N��"C=f3N&bmIKnabR��nzI�C�NRO��h��`BAaM�XlC�L�N&`BAaJ=��nzI�C�AaW$M

J-N.C�L�W"O£X$ADc$NRMlAaMy^"NRb.C�AaW$M � �SilIK`B`B��J-AaM�X�C�L�N�IK�6W*c$NUbRW$QBQBNRnzI�C�AaW$M%J�I�C�QBA ��}�IKM�OlW$�wC_IKAaM�NRO�� � � �



v*r

v � u � r G e WKC�N�C�L I�C
�
+$� q � t p � � � � v � u � r }w`BW�C�L�NUbRW$M�O�ADC�AaW$M%AaMlV�NRJ-J�I � ]�W$Q � ���FAa`�`�I�C�Aa`[¤ NRO�}

IKnDC�L�W$��X$L&C�L I�C�naNRJ-J�I5Aa`�M�WKCs`[C�QBAab.C�nDi&IKZ�Z�naAabmIK��naNFL�NRQBN��6NRbmIK��`BN&��A���C�L�NUnaNRJ-J�I5IK`B`B��J-NR`�C�L I�C�C�L�N

NRM�O�Z6W$AaMSC�`\IKQBNUAaM�O�NRZ6NRM�O�NRMSCm}�IKM�O,��AaA��>C�L�NUnaNRJ-J�I=IK`B`B��J-NR` $�� )�G

H:IK{
AaM�X ��+ � ) +�IKM�OlIKZ�Z�nDi"AaM�X�C�L�NUQB��naN-� � G v ��}�f3N�¤ M�OlC�L I�C

J-AaM
'&�+(& � ��� �����+ & q � t p � 
 ��J-AaM ' p � � q u�� p � r �$��� v � ¥ �S��� p � u ¥$q 5
?��<� v � u � r

IKM�O

J�I'�
'&�+(& � ��� �����+ 
 �<J�I'� ' v � r t p � v � t$� q � v � v$v*q � v � ¥$r � 5
?�� � v � u � r �

H�L�NRQBN.]�W$QBN ��� Aa`�QBNj@BNRb.C�NRO¡IKM�OhC�L�N�AaM�L IKnaNRO§O�QB��X%Aa`�`BL�W*fsM�C�W%�6N=NR 
��ADcKIKnaNRMSC�C�W&C�L�N=Z�nzIKbRNR�6W%W$M

IKnan�NRM�O�Z6W$AaMSC�`\IKM�Ol`B��Z6NRQBAaW$Q�W$MyI�CsnaNmIK`[CsW$M�NUNRM�O�Z6W$AaMSCmG

: QBW$JC�L�NFIK�6W*c$N\bmIKnabR��nzI�C�AaW$M�W$M�N\bmIKM�`BNRN\C�L I�C�C�L�N\`BJ�IKnanaNR`[C�cKIKna��NsWK] ��]�W$Q�fsL�Aab_L-C�L�NFNR 
��ADcKI �

naNRM�bRN�L�W$naO�`�]�W$Q�IKnan6NRM�O�Z6W$AaMSC�`�Aa`3X$ADc$NRM%�Si � ������������ & � � v u � v � v$v*q & � � v u � v � u � r W$Q �&� q � v � � G

�s³�� ��¶
��¸�	5�[½
	 	:· ½�¹3¶
��	>¶�º ��s·���¶
��½�¹3¶
�

H�L�NUg\~ � ~�g�Z�QBW"bRNRO���QBN�X$ADc$NRM%IK�6W*c$N�C�NR`[C�`�I5`BAaM�X$naNFX$naW$� IKn�M
��nan6LSi"Z6WKC�L�NR`BAa`�AaMh� p G v ��G(�\W*f3N.c$NRQR}
ADC=J�Imi��6N%��`BN.]���n3C�Wh�6N£IK��naN-C�WhO�N.C�NRQBJ-AaM�N&N���IKb.C�nDi�fsL�Aab_L)WK]sC�L�N&NRM�O�Z6W$AaMSC�`�`BL�W*f I§`B��Z6NRQBAaW$Q

C�QBNmI�C�J-NRMSCdN���NRb.CmG���M�N3f�Imi5C�W�O�WFC�L�Aa`dAa`�C�W�O�N.¤ M�N3C�L�N3]0IKJ-AanDi�WK]�AaM�O�ADc"AaO�� IKn
NRM�O�Z6W$AaMSC�LSi"Z6WKC�L�NR`BNR`

��� +$� �������� + % �����	�� G�o�N�bmIKMUbRnaW$`BNdC�L�Aa`�]0IKJ-AanDis�Si�AaM�bRna��O�AaM�X�AaM�ADC�IKnanKAaMSC�NRQB`BNRb.C�AaW$M�`�WK] ��� +)� / ���,G

e WKC�NlC�L I�C�C�L�NyW*c$NRQ�IKnan\AaMSC�NRQB`BNRb.C�AaW$M2WK]�IKnan ��� +lAa`�@B��`[C ��� }sIKM�O8C�L I�C�C�L�NyAaMSC�NRQB`BNRb.C�AaW$M2WK]�C�L�N

LSi"Z6WKC�L�NR`BNR`FAaM£`BN.C��WK]:NRM�O�Z6W$AaMSC�`sbmIKMl�6N�fsQBADCBC�NRMyIK`



+ ��� ��� + � $& 


+ ��� �������� + '(  �����	�� �

~¦]df3N5��`BN=I���M�AaW$M � AaMSC�NRQB`BNRb.C�AaW$M£C�NR`[CF]�W$QsNmIKb_L§`B��Z6NRQBAaW$QBADCji%bRW$J-Z6W$M�NRMSCFWK]dC�L�N�LSi"Z6WKC�L�NR`BNR`�AaM£C�L�Aa`

]0IKJ-AanDi5IKM�O�IKZ�Z�nDi�I�bRnaW$`BNRO�C�NR`[C�Z�QBW"bRNRO���QBNK}
f3NsW$�wC_IKAaM-I�`[C�NRZ � O�W*fsM�Z�QBW"bRNRO���QBN\IK`�]�W$nanaW*fs`R� ��QBO�NRQ

C�L�N�`B��Z6NRQBAaW$QBADCji � � `[C_I�C�Aa`[C�AabR`�`BW£C�L I�C � ������ 
 � - �
�
� - � ������ � � G Y NRM�WKC�N�C�L�N�bRW$QBQBNR`BZ6W$M�O�AaM�XlLSi"Z6WKC�L�NR`BNR`



v u

�Si ��� � 
 � � ��� � � � ��������� ��� � � � G>H�L�N�IKO'@B��`[C�NRO � � cKIKna��NF]�W$Q�C�NR`[C�AaM�X ��� � � � Aa`
�� � � � �  �
)J-AaM
'&�+(& � �����	�+ � J-AaM
'&�+(& � � ���	�+ �sJ�I'�
'&�+(& � �������+ � � ������ � � �.�

IKM�O£C�L�N�IKO'@B��`[C�NRO � � cKIKna��N�]�W$Q�C�NR`[C�AaM�X � � � + � ]�W$Q 1 � � Aa`

�� � + � ��J�I'� � �� � + " 
 � �� 
 J-AaM+'&�+(& � �����	�+ � J-AaM+'&�+(& � � ���	�+ ��J�I'�
'&�+(& + �������+ ��� ������ + � �
� �

H�L�NR`BN�IKO'@B��`[C�NRO � � cKIKna��NR`3J�Imi&�6N�NR`[C�AaJ�I�C�NRO&C�L�QBW$��X$L%QBNR`�IKJ-Z�naAaM�X�G e WKC�NFC�L I�C�AD]�LSi"Z6WKC�L�NR`BAa` ��� +

Aa`=QBNj@BNRb.C�NRO�}>W$M�N%bmIKM�bRW$M�bRna��O�N&C�L I�C=C�L�N&C�QBNmI�C�J-NRMSC�Aa`=`B��Z6NRQBAaW$Q5C�WyC�L�N%bRW$MSC�QBW$n�W$M�NRM�O�Z6W$AaMSC /
IKM�O£NR 
��ADcKIKnaNRMSCsW$MlIKnan�WKC�L�NRQB`RG�o<L�AanaNFC�L�Aa`�`[C�NRZ � O�W*fsMlZ�QBW"bRNRO���QBN�IKnanaW*fs`�O�NRbRAa`BAaW$M�`sW$M£AaM�O�ADc"AaO�� IKn

NRM�O�Z6W$AaMSC�`�]�W$Q3`B��Z6NRQBAaW$QBADCji$}"ADC3O�W"NR`3M�WKC�IKnanaW*f¢`B��b_L%O�NRbRAa`BAaW$M�`�]�W$Q3NR 
��ADcKIKnaNRM�bRNKG�H�L�N�`BAaJ=��nDC_IKM�NRW$��`

bRW$Mw¤ O�NRM�bRN%AaMSC�NRQ[cKIKn�IKZ�Z�QBWSIKb_L,X$ADc$NRM,AaM�^"NRb.C�AaW$M��lO�W"NR`=IKnanaW*f]�W$Q�O�NRbRAa`BAaW$M�`5W$M��6WKC�L,`B��Z6NRQBAaW$Q �

ADCji�IKM�O�NR 
��ADcKIKnaNRM�bRN�W$M�AaM�O�ADc"AaO�� IKn:NRM�O�Z6W$AaMSC�`R±dL�W*f3N.c$NRQR}dADC�Aa`UbRW$M�`BNRQ[cKI�C�ADc$NKG&? J-W$QBN�Z6W*f3NRQ[]���n

`[C�NRZ � O�W*fsM�Z�QBW"bRNRO���QBNK}:fsL�Aab_L,bRnzIK`B`BAD¤ NR`UC�L�N-C�QBNmI�C�J-NRMSC=N���NRb.C=W$M�NmIKb_L,NRM�O�Z6W$AaMSC=AaMSC�Wl`B��Z6NRQBAaW$QR}

NR 
��ADcKIKnaNRMSC\IKM�OlAaMw]�NRQBAaW$QR}wAa`sI�Z�QBW$��naNRJ ]�W$Q�]��wC���QBNUQBNR`BNmIKQBb_L�G

H�L�N3J=��nDC�ADcKIKQBAzI�C�N:M�W$QBJ�IKnaADCji�IK`B`B��J-ZwC�AaW$M�J�Imi�M�WKC:L�W$naO�AaM�Z�Q�IKb.C�AabRNKG�~jM�C�L I�C:bmIK`BN3I\�6W"WKC�`[C�Q�IKZ

c$NRQB`BAaW$MlWK]�C�L�NUZ�QBW$Z6W$`BNRO£C�NR`[CFZ�QBW"bRNRO���QBNUbmIKMl�6NUNmIK`BAanDi%IKZ�Z�naAaNRO�G

::AaM IKnanDi$}$C�L�NFIKZ�Z�QBWSIKb_L&X$ADc$NRM�L�NRQBNFbmIKM&�6N\X$NRM�NRQ�IKnaAa¨RNRO-C�W�O�NmIKn�fsADC�L-C�L�N\X$WSIKn�WK]�`BL�W*fsAaM�X�C�L I�C

C�L�NFC�QBNmI�C�J-NRMSC�Aa`�NR 
��ADcKIKnaNRMSC�W$M%IKnan6NRM�O�Z6W$AaMSC�`sIKM�O%`B��Z6NRQBAaW$Q3W$M£I�C�naNmIK`[C��5NRM�O�Z6W$AaMSC�`R}wfsL�NRQBN���Aa`
`BZ6NRbRAD¤ NRO,� v - � � �l��G



v t

��ª��wª � ª�����ª ¯

���
	���
	��������������������� �"!$#&%�'&(*)+	�),-�
%.�
	0/21�(43%�/5��6�'768%.��6.%�'795�:)9$;<)=
=>�
($%�)9$=>�?6�),-(*#7'795�5�A@CB�D>E2FCG+HIB
JLKNMOD>PN�
Q5R �C��SUTWV+XXY�

�Z#&3Y=�/8�\[]�Z^<�&�_�`)'O�\ab������)9$;ca0!5d4�
	�%�Te�Z'&%.%.�
	��:f0�A�O�+XXX2���hgA95�>Te6�'7;5��;i%.��6.%�6j'79k=
#7'79$'7=
)#?%.	�'7)#76ml:'&%�/
,]!$#&%�'&(*#&����9$;5(43�'792%�6
�`a`��=�/$9$'7=
)#Y�\�
(43	�%on:35���Y�>p5�2[_�
(*)+	�%�,-��92%q3r4s�%�)+%�'76.%�'7=
6
��s�%�)95rt3	�;]u_9$'&v�
	�6�'&%e1�
s�%�)95rt3	�;8�CwZ^<�

w�3�/5��98�+^<�+)9$;UsY)=�x�	�3yl:'&%.z��{<�+�_�Y����������� [A'&	���=>%�'&3�9$)#�%.��6.%�60rt3	03�95�>Te6�'7;5��;<)#&%.�
	�9$)+%�'&v��60'79<,]!$#&%�'&v+)+	�'7)+%.�
,-3Y;5��#76
� |_F$FC}+~ P]G��b�CJ�}JLM�P>JLMOD>PN� Q$� �C�V�Y�bTW�VV���

{:3Y=�/2d4�
	��5�5�U�*)9$;�a0),m/$)95��*^<�4w_�`�����������\���Y~�JLM �C~7Bj�qG+H:�5}+KNM�P
G+F��ZK.G�DNB��+�YK�BNPN�4n:�
l���3	�xC����'7#&�
1�

����/$,m)=�/5�
	��`���&�0��)6�6�,-�
	�� �]�`)9$;��\��'&%�,-��'&	��`f0��������Y�y����f�	�3Y=>��;$!5	���6brt3	�%el�3+Te6�),-(*#&��=>3�,-(*)+	�'76.3�9$6
l:'&%�/�,]!$#&%�'&(*#&�_��9$;5(43�'792%�6?=>3�92%.	�3�#7#7'795�U%�/5�b�>�Y(4�
	�'7,-��92%el:'76.�b�
	�	�3	\	�)+%.��Z�\MOG+HIB
JLKNMOD>P R8� �CSY����YS�Y�+�

f0�
	�#7,m)98�\���?[]�Z)9$;c��!8�:���b�O�+XX�������^�;5�
rt��9$6.��3r�%�/5��#7'&x��#7'7/53�3Y; 	�)+%�'&3¡%.��6.%jrt3	j3�95�>Te6�'7;5��;c)9$;
3	�;5�
	.T�	���6.%.	�'7=>%.��;�)#&%.�
	�9$)+%�'&v��6
�\¢5G+�YKNFC}+~0G��b�CJ�}JLM�P>JLMOD�}+~��Z~&}+F$F$MtF�£�}+FC�-¤�F���B>K�B>FCDNB>�$%.3I)+($(4��)+	��

�\3y1�*sC��n<�8�����SV����?gA9�)</5��!5	�'76.%�'7=\,-�
%�/53Y;I3r8%.��6.%Z=>3�9$6.%.	�!$=>%�'&3�9�)9$;�'&%�6�!$6.�_'79I,]!$#&%�'&v+)+	�'7)+%.�:)9$)#&1Y6�'76
�
|_F$FC}+~ P]G��A��}JtE5B>Hm}JLMOD�}+~��CJ�}JLM�P>JLMOD>PN� Q5R �C��+X-TW�V���

¥sY'7;\¦)+xC�*§0�0�����¨�����\gA9�,]!$#&%�'&v+)+	�'7)+%.�b953	�,m)#8($	�3d*)+d*'7#7'&%�'&��6 3ro	���=>%�)95��#&��6
� a\/5��'&	\;5�
(4��9$;5��9$=>�b3�9�=>3	�	��>T
#7)+%�'&3�9$6
��|_F$FC}+~ P]G��_��}JtE5B>Hm}JLMOD�}+~`�CJ�}JLM�P>JLMOD>PN�4©*ª8�`�>p2�SUT��>p2V�p5�

sY'7;$;$'7«�!$'O�
���+���Y�����¨������^¬d*'&v+)+	�'7)+%.���;$'76.%.	�'&d*!5%�'&3�98�`|_F$FC}+~ P?G�����}JtE5B>Hm}JLMOD�}+~Y�CJ�}JLM�P>JLMOD>PN��©*®8�$��¨���C��¨¨��

sY'7#&v+)+(*!$#7#&��*����¯5�q�����������U^�=
!5	�'&3�!$6:�>�5),-(*#&�U'792v3�#&vY'795��%�/5�U#7'&x��#7'7/53�3Y;�	�)+%�'&3�%.��6.%�)+��)'79$6.%A3�95�>Te6�'7;5��;
/21�(43%�/5��6.��6
��|_HIB>KNMOD�}+F"�CJ�}JLM�P>JLMOD
MO}+F$�8°8±$�`�y�+�UT����+XY�

sY'7,-��6
�y���y¯5��������¨����q^_9�'7,-($	�3yv��;���3�95rt�
	�	�3�9$'+($	�3Y=>��;$!5	��ort3	`,]!$#&%�'&(*#&�0%.��6.%�6�3r56�'&��9$'�²C=
)9$=>��o�\MOG+HIB
JLKNM�³}+�
� ©8�4�+SY�bT��+S�p5�

a0)95�5��[:T�´N���_��#7#&�
	�� n<������)9$;¬f03Y=>3Y=�xC�:sC��¯5�\������V����cgA9¬%�/5��;5��6�'&��9¬)9$; )9$)#&1Y6�'76]3r:	�)9$;53�,m'&z
��;
=
#7'79$'7=
)#C%.	�'7)#76Zl:'&%�/�,]!$#&%�'&(*#&�_��9$;5(43�'792%�6
� �\MOG+HIB
JLKNMOD>PN� R ª8�C�V��YV+XY�



v*¥

::AaX$��QBN v �>TsNj@BNRb.C�AaW$MyTsNRX$AaW$M%WK]�C�L�N�V�T�H�NR`[C\]�W$Q<� � p

::AaX$��QBN p �>TsNj@BNRb.C�AaW$MlTsNRX$AaW$M£WK]�C�L�N5E<�Uk H�NR`[C\]�W$Q<� � p



pKq

::AaX$��QBN��w� �si"Z6WKC�L�NR`BNR` ��� IKM�O � 


::AaX$��QBN � �>TsNj@BNRb.C�AaW$MlTsNRX$AaW$M£WK]�C�L�N�g\~ � ~�g H�NR`[Cs]�W$Q<� � p



p"v

H:IK��naN v ��^"AaJ=��nzI�C�NRO .�IKna��NR`�WK]�C�L�N5E3QBADC�AabmIKn�E3W$M�`[C_IKMSC ��]�W$Q �!� q � q �"G

� 
�� � � � �
� � 4 p � � q v*q$q pKq$q )
p q G v q v G r t v G r$r v G r � v G r � v G ¥$r

q G p � v G r t v G r$r v G r � v G r � v G ¥ �
q G � v G r t v G r$r v G r � v G u q v G ¥Sp
q G u$� v G r t v G r$r v G u$� v G t p v G t r

q G p q v G r t v G r$r v G r � v G u r v G ¥$r
q G p � v G r t v G r$r v G u q v G tS� v G ¥ �
q G � v G r t v G u v v G t$� v G ¥$q v G ¥Sp
q G u$� v G r t v G t$� v G t r v G tSu v G t r

� q G v q v G r t v G r$r v G r � v G r � p G p �
q G p � v G r t v G r$r v G r � v G r � p G p"v
q G � v G r t v G r$r v G r � v G r � p G v*r
q G u$� v G r t v G r$r v G r u v G ¥$r p G q$r

q G p q v G r t v G r$r v G r � v G r � p G p �
q G p � v G r t v G r$r v G r � v G ¥$¥ p G p"v
q G � v G r t v G r$r v G ¥ � p G v$v p G v*r
q G u$� v G r t v G ¥ u p G q$r p G q$r p G q$r

t q G v q v G r t v G r$r v G r � v G r � p G � ¥
q G p � v G r t v G r$r v G r � v G r � p G � r
q G � v G r t v G r$r v G r � v G r � p G �$t
q G u$� v G r t v G r$r v G r � p G q$q p G p �

q G p q v G r t v G r$r v G r � v G r � p G � ¥
q G p � v G r t v G r$r v G r � v G ¥ t p G � r
q G � v G r t v G r$r v G t r p G � q p G �$t
q G u$� v G r t p G q � p G p"v p G p � p G p �


