
���������	��
���������	��
������	���������
�
��� �!"��
�
��#!"�$ &%('	)��$*+!"��!,�-�.�!,�	�/�	�

���������	��
��00���	)��#!"�$ /�	
��1!, 2�

��3

�$���	��
4� �1#
.5$
��6�879���$*:*;�	�

�=<?>�@BADCEA#ADF�G�HICE<J<?@LKMCENPORQTSJ<DCUQTVXWYF�VEZ�V[V[HI@BN\<-]TW
<?>�@�SJ@B^_F�C[SJ@BHI@BN\<?A#WY]`S�<D>�@�K�@Ba`SJ@B@�]TW

�b�$��#
��/���c���-!"
�����
d!"�e��������)0#
��f���-!"
��$��


�g�	��h0!"�$ 	0���f��;�.#
i)��0!j5	
����1!k-l
��mn>�]�]`V+]oW4
.V[@LmL<DSDC[mBQTV+
.N�a`CEN�@B@LSDCEN�aIQTN�Kb�-]`HIO�F�<?@LS���mBCE@BN�mL@

��F�a`F�A,<�pTq`qTr



;]I<D>�@2�XQomBF�V <k3 ]TW;� QoAD>�CEN�aT<?]TN��_<nQo<D@ )0N�C � @BSJADCE<k3X%

�>�@ HI@BH8GX@BSJA8]TW�<?>�@P�-]`HIH C <D<?@L@ QTO�O(]`CEN\<?@BK <?]�@���QTHIC[N�@ <?>�@ <?>�@LADCEA&]TW#�$���	��
4�

��#
45	
��f�87 �1�$*:*;��� Z�N�K�C <�A?Qo<DC[A,W QTmL<D]`SJ3 QTN�KMSD@BmL]`HIH @LN�K <?>RQo<0C <�G(@2QTmLmB@LO�<?@LK
�

�->RQTCES

CEC



�0�����$��� *;
��� 2��
���

!���]`F�VEKbVEC��T@$<D]I<D>RQTN�� <D>�@ ��mn>�]1]`V+]TW4
�VE@Bm <?SDCEm QTV 
�N�a`C[N�@L@BSJC[N�aIQTN�K��-]`HIO�F�<D@BS���mBCE@BN�mL@

WY]`S2O�SD] � C[K�C[N�aM<?@ Qomn>�C[N�agQTADAJC[AJ<?QTN\<&ADF�O�O(]TSJ< � !��-]TF�V[K QoV[AD]bV[C��T@ <?]�<D>RQTN�� �$S � ��N�N�@BV[CE@BAJ@

��N�K�SD@	�#A:WY]TS+N�]T<+]`N�VE3$O�SD] � C[K�CEN�a�SD@LAD@ QoSDmn> QTADAJC[AJ<?QTN\<:ADF�O�O(]`S,<�
 G�F�<+WY]`S(<?>�@.AJF�O(@LSDG2a`F�CEKRQTN�mL@

]`N H 3 <?>�@LADC[A QTN�K C[N H 3 mBVUQoADAD@LA
�
!���]`F�V[K V[C��T@ <?]gQom��1N�]�#VE@BK�aT@��`QTm�� h�QTaT@BHI@BC[A,<?@LS�WY]TS

QTVEV ]TW4>�C[A#ADF�O�O(]`S,<�K�F�SDCEN�a GX]T<D>bH 3 F�N�K�@LSDa`SDQTK�FRQo<D@8QTN�Kba`SDQTK�FRQ <?@�AJ<DF�K�C[@LA
�
!��-]`F�V[KbQTV[AJ]

V[C��T@&<?]P<?>�QTN�� H 3�]T<D>�@BS2mB]TH HICE<J<?@B@&HI@BH G(@LSDA�
 �$S
�
�0]`aT@BS���VE@���QTN�K�@LS QoN�K �$S

�
�bF�SDQTV[C

�b@LK�C[K�C�
�WY]`S�OX]`ADC <?C � @BV 3 CEN��RF�@LN�mBCEN�aIH 3 @ ��OX@BSJC[@LN�mB@2C[NPa`SDQTK�FRQo<D@	ADmn>�]1]`V �

CEC[C



���������	��
���������	��
������	���������
�
��� �!"��
�
��#!"�$ &%('	)��$*+!"��!,�-�.�!,�	�/�	�

���������	��
��00���	)��#!"�$ /�	
��1!, 2�

��G�AJ<DS?QTm <

G\3P��N�K�SJ@ �/�_<?@ � @BNg�&79� QTV[VE]`N 
�� �
�
�� QoAD>�CEN�aT<?]TN��_<nQo<D@�)�N�C � @BSJADC <k3

��F�a`F�A,<�pTq`qTr

�->RQTCESB%.��N�N�@BVEC[@BAJ@��
�
��N�K�SD@	�#A

!kNg<?>�@ AD]TW < �-QTSJ@8C[N�K�F�AJ<DSJ3MmB]`HIOX]`N�@BN\<"�1GRQTAJ@BK�AD]oW < ��QTSJ@8K�@ � @BVE]`O�HI@BN\<$CEA�GX@BmL]`HIC[N�a QTN

C[N�mBSD@BQTADCEN�a`V 3 OX]`O�F�V[QTS#QTN�KMAD]`F�a`>\<$QoW <D@BS0QTO�O�SD]\QTmn>
�
!kN\<?@La`S?Qo<DC[N�a mL]`H OX]`N�@LN\<?A0C[N\<?] Q&AD]TW < �

�-QTSD@gA,31AJ<?@LH SJ@B^_F�C[SJ@BA AJ]`HI@�mB]TH OX]`N�@LN_<"�1GRQTAJ@BKdAD]oW < ��QTSJ@g@BN�a`C[N�@L@BSJC[N�a O�S?QTm <?CEmB@BA
�
 �QTO

WYF�V ZRV[VEH @LN_<$C[A2QbmL]`H HI]`N�V 3�F�AD@BK QTO�O�SJ]\QTmn> <D]MZ�N�K�C[N�ab<?>�@ SJC[a`>\<�mB]TH OX]`N�@LN_<2WY]`S2QPAD]TW < �
�-QTSD@�A,3�A,<?@LH

�
�>�C[A.QTO�O�SD]\Qomn>&>RQTA4< ��]	O(]`AJADCEG�V[@�]`F�<?mL]`HI@BAB% F�A?QoG�V[@�mL]`HIO(]`N�@BN\<?A.QoSD@-WY]`F�N�K

]`S�N�]&SD@LV[@ � QTN\<-mB]`HIO(]TN�@BN\<�CEA�WY]`F�N�K � �-]`HIO(]`N�@BN\<,�1G�QTAD@LK AD]TW < �-QTSD@	@LN�a`CEN�@B@LSDC[N�a8O�S?QomL<?CEmB@LA

SD@L^_F�C[SJ@&C[N\<?@LS?QTm <?C[]TN�AJ<nQoN�KRQTSJK�A�
:mB]TH OX]`ADC <?CE]`NgAJ<?QTN�KRQoSDK�A 
 QoN�K mB]`HIO(]TN�@BN\<�HI]�K�@LV[A
�
�>�CEA

<?>�@BADCEA��#C[V[V0WY]�mLF�AP]`N QcA,31AJ<?@LH Q <?C[m�O�SD]1mB@BAJAMWY]TS AD@BVE@Bm <?C[N�a QoN�K ^_FRQoV[CEW 31CEN�a mB]TH OX]`N�@LN_<DA

K�F�SJC[N�a <?>�@&K�@LADCEa`N�O�>RQTAJ@
�
�-]`H OX]`N�@LN\<?A �#CEV[V;G(@8AJ@BVE@BmL<D@BK QTN�K�^_FRQTVECEZR@LKgGRQTAJ@BK ]`N�C[N\<D@BS �

QTm <?C[]TN�QTN�K mB]TH OX]`ADC <?CE]`N�CEN�WY]`SDH Qo<DC[]`NP<?>RQ <	C[A�WY]TF�N�K�C[N�GX]T<D>�AJ<nQ <?C[m QTN�K K�31NRQTHIC[m8)$��*

K�C[QTa`S?QoH A
�
�>�@ QTO�O�SJ]\QTmn> K�C[ADmL] � @BSJA&QTSJmn>�CE<D@BmL<DF�S?QoV�HIC[AJH Q <?mn>�@LA2G�QTAD@LK ]`N mL] � @BSDQTa`@ 
�Z�<�


QTN�K mL]`F�O�VEC[N�agHI@ QoADF�SJ@BA&WY]`F�N�K CEN QTN !kN_<D@Ba`SDQo<?@LKc)$��* �b]�K�@BV
�
�>�@P!kN\<?@BaTS?Qo<D@BK )$��*

�b]1K�@BV mB]`H8G�C[N�@LA0�-VUQTAJA#QTN�Kb��@B^_F�@LN�mB@ �$CUQoa`S?QTHIA�C[N\<?]I�$G��J@LmL<��b@L<D>�]1Kb�$CESD@LmL<?@LK ��m 3�mLV[CEm

 	S?QTO�>�A�� �2�b�0�0 ��
�
�>�@ImB] � @BS?Qoa`@ QTN�K Z�<2^_FRQTVECEZRmBQo<?CE]`N H @BQTADF�SJ@BA2SD@LVE3�]`N <?>�@I@��1<DS?QTm �

<?CE]`N�]oW�C[N�WY]`SJH Q <?C[]TNMWYSJ]`H �-]`N�AJ<DS?QTCEN�@BK �-V[QTADA� F�O�V[@LA�� ���-0�	� 
 �#>�CEmn> QTSD@8K�@BSDC � @LKgWYSD]`H

�-VUQoADA.�$C[QTa`S?QoH A;C[N <D>�@�!kN\<?@La`S?Qo<D@BKI)$�b*��b]1K�@LV
�
�>�@0�-VUQTAJA�QTN�KI��@L^1F�@BN�mL@��$C[QTa`SDQTH A QTSJ@

mB]TH8G�C[N�@BKPC[N\<?]8<D>�@2�-]`N�A,<?SDQTC[N�@LKb�	G
�J@BmL<��b@ <?>�]1Kb�$C[SD@LmL<D@BK ��m 31mBV[CEm2 �SDQTO�>�� �������#�0 ��

C �



AD]M<?>RQ < mL]`F�O�VEC[N�aPHI@ QTAJF�SD@LA mBQTN G(@Im QTVEmBF�V[Qo<?@LK
�
�-]`F�O�VEC[N�aPHI@L<?SJC[mLA QoSD@ K�@BSJC � @BK G\3 @ ��@ �

mBF�<?C[N�a&)�AJ@���QTAD@LA�
�WYSJ]`H�]`OX@BS?Q <?C[]TNRQTV O�SD]oZRV[@LA�
�<D>�SD]TF�a`> <D>�@��������#�0 
�
!kN ]`F�S�QoO�O�SD]`QTmn>

<?>�@0AJ@BVE@BmL<DC[]`NI]TW m QTN�K�C[KRQo<D@�mB]`HIOX]`N�@BN\<DA�CEA�G�QTAD@LK AD]TV[@BV 38]`N Q � QTC[V[QTG�V[@�G�VUQom��`�_G(] �IC[N�WY]`SDH Q �
<?CE]`N�WY]`F�N�K C[N SD@L^1F�C[SD@LH @LN\<?A QTN�K )$��* K�]1mBF�H @LN_<DA

�
��N CEN�CE<DCUQTV���� �1�>�@ ����>�@BVEW[���	O�<?C[]TN

� �$0��� ��C[A�O(@LSJWY]`SJH @LK <?] K�@L<D@BSDHIC[N�@�m QoN�K�C[K�Qo<?@�mB]`HIO(]TN�@BN\<?A
�
�R]`S�@BQTmn> ]TW+<D>�@�mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<DA ��@MF�AD@���@L<I�>�@L]`SJ3 <D] ^_FRQoV[CEW 3 <?>�@LH QTa\QTCEN�AJ< ]TF�S K�@BAJC[a`N�@LK mL]`HIO(]`N�@BN\<?A
�

�>�@#mB]TH8G�C[N�Qo<?CE]`N&]TWX<?>�@#mB] � @BS?Qoa`@ 
_Z�<�
_QoN�K mL]`F�O�VEC[N�a	HI@ QoADF�SJ@BA�O�SD] � C[K�@BA.<?>�@#CEN�WY]`SDH Qo<DC[]`N

WY]`S-Q K�@BmLC[AJC[]`NPQTGX]`F�<�Q m QoN�K�C[K�Qo<?@�mB]`HIO(]TN�@BN\< 7 A�Z�<DN�@BAJA�WY]`S�Q O�QTSJ<DC[mBF�VUQTS�AD]TW < �-QTSJ@	K�@BAJC[a`N
�

�



� �����������
	

� ��������������������� �

� �! "��#%$&�'������( )��+*-,/.� 0��,/�213�&�'# 4
p
�65 � � @BS � C[@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7
p
�
p �-]`HIO(]`N�@BN\<,���-QTAD@LKg��]oW < ��QTSJ@2�$@ � @LV[]`O�H @LN_< � � � � � � � � � � � � � � � � 8

p
�
p
�95 �1]TW < ��QoSD@ ��OX@BmBC ZRm Q <?C[]TNbQoN�K��#@B^_F�CESD@LH @LN_<DA#]TW.�-]TH OX]`N�@LN_<DA

� � � 8
p
�
p
�
p �-]TH OX]`N�@LN_<���@LV[@LmL<?CE]`NPQTN�Kb
 � QTV[FRQ <?C[]TN � � � � � � � � � � � � � � 5 q

p
�
p
�;: �-]TH OX]`N�@LN_<�'$FRQTVECEZRmBQo<?CE]`N

� � � � � � � � � � � � � � � � � � � � � 5�7
p
�
p
�
r �-]TH OX]`N�@LN_<��#@BOX]`ADC <?]`SJC[@LA�QTN�KM��KRQoO�<nQo<DC[]`N

� � � � � � � � � � � � 5�8
p
�
p
�=< ��SDmn>�C <?@LmL<?F�S?QTV;�bCEADH Qo<?mn>�@BA#F�ADCEN�a �-]`HIO(]`N�@BN\<?A

� � � � � � � � � �
p 5

p
�
p
�;7 �.SJ]�K�F�mL<�*+C[N�@LA

� � � � � � � � � � � � � � � � � � � � � � � � � � �
p`p

p
�>: ��F�HIH QoSJ3 ]TW4*+C <?@BSDQo<?F�SD@2��@BQTSDmn>

� � � � � � � � � � � � � � � � � � � � � �
p :

? @A�B ".C�EDF�G 0�����H2IJ�����G,/KLK �&M

: �65 � � @BS � C[@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
p <

: � p !kK�@BN\<DCEW 31C[N�a ��QTN�K�C[KRQ <?@2�-]`HIO(]TN�@BN\<?A
� � � � � � � � � � � � � � � � � � �

p 7
: �>: �-F�CEV[K�CEN�a <?>�@2!kN\<D@Ba`SDQo<?@LK�)���* �b]1K�@BV

� � � � � � � � � � � � � � � � � �
p�N

: �>: �95 �-]TN�AJ<DS?QTCEN�@BK��-VUQTAJA# F�O�V[@BA
� � � � � � � � � � � � � � � � � � � � �

p�N

: �>: � p �>�@ �$G��J@LmL<$�b@L<D>�]1K��$CESD@Bm <?@LKM��mL31mBVEC[m  	S?QTO�>
� � � � � � � � � � :05

� C



: �>: �;: �������#�0 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � : p

: � r �-F�CEV[K�CEN�a <?>�@ '$FRQoV[CEZ�m Qo<DC[]`NP�M]�K�@LV
� � � � � � � � � � � � � � � � � � � � : p

: � r �95 �1@L<0�>�@B]TSJ3M�$@LZ�N�CE<DC[]`N�A
� � � � � � � � � � � � � � � � � � � � � � : p

: � r � p �$OX@BSDQo<?CE]`N�A�]`Nb��@ <?A
� � � � � � � � � � � � � � � � � � � � � � � � :G7

: � r �;: '$FRQoV[CEZ�m Qo<DC[]`NP�M@ QTAJF�SD@LA
� � � � � � � � � � � � � � � � � � � � � � :G8

: � r � r ��O�O�V 3�CEN�a&<?>�@���NRQTVE3_<DC[m	h0C[@BSDQTSDmn>\3P�.SJ]�mL@BADA � ��h�� �
� � � � � � � �

r <
: � r �=< ��K �JF�A,<?C[N�a �-] � @BS?Qoa`@�QoN�K6� CE<?N�@BADA �b@BQTADF�SD@BA <?]d��mBmB]TH HI]�K�Qo<?@

�-]TH O�VE@�� �31OX@BA
� � � � � � � � � � � � � � � � � � � � � � � � � �

r 8
: � r �;7 �$@ <?@LmL<?CEN�a ��SJmn>�CE<D@BmL<DF�SD@ �-] �1
 � ]`V[F�<?C[]TN � � � � � � � � � � � � � � < q

: �;< ��QTV[mLF�VUQ <?C[N�a �-]`F�O�VEC[N�aI�M@ QTAJF�SD@LA
� � � � � � � � � � � � � � � � � � � � � < 5

: �>7 ��QoN��_C[N�a&<?>�@ ��QoN�K�C[K�Qo<?@2�-]`HIOX]`N�@BN\<DA
� � � � � � � � � � � � � � � � � � <�:

� � , � � KL������  )#�� �$ 4&?
r
�65 �$@BmLC[ADCE]`NM��Q �_CEN�aI� SDQTHI@ ��]`S �

� � � � � � � � � � � � � � � � � � � � � � � 7 r

M ������. �C�G 0��� �� 4&4

< �65  �]TF�S?QTF�Kb�;]`VE31a`]TN
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7G7

< � p ��@BVE@Bm <��	mL@ QTNg�-SDF�CEAD@LA
� � � � � � � � � � � � � � � � � � � � � � � � � � � 	 q

4 
J�H�� . ��KL�����K  "����B�B������, 13�&�'# &M

� CEC



� � 	 � ��� � ��� ���3	

5 �65 ������
i�1]TW < ��QoSD@ *:C WY@���31mBVE@
� � � � � � � � � � � � � � � � � � � � � � � � �

p

p
�65 
 ��CEAJ<DC[N�a&� ]`S � C[Nb�-]`HIO(]`N�@BN\<,�1G�QTAD@LK���]TW < �-QTSJ@ �$@ � @LV[]`O�HI@BN\<0F�AJC[N�aI)$�b* � por

: �65 �1<?@LO�A#]TW4'	F�QTV[C ZRm Qo<DC[]`N ��SJ]�mL@BAJA
� � � � � � � � � � � � � � � � � � � � � � �

p 7
: � p �1<?@LO�A�<?] �-F�CEV[KP)$�b* !kN\<?@BaTS?Qo<D@BK��b]�K�@BV

� � � � � � � � � � � � � � � � � �
p�N

: �>: �=mB]`N�AJ<?SDQTC[N�@BKMmBVUQoADA�<?F�O�V[@�QTN�KMCE<DA�@BVE@BHI@BN\<?A
� � � � � � � � � � � � � � � � : r

: � r ��QTCES �#CEAD@2�-]`HIORQTSJC[AD]TNM]oW.'$FRQTVECEZRmBQo<?CE]`N 5�QTSJCUQTG�V[@BA
� � � � � � � � � � � � �

r 7
: �;< �=�.SD@LWY@LSD@LN�mB@8��Qo<?SJC �

� � � � � � � � � � � � � � � � � � � � � � � � � � �
r 7

: �>7 � �bQo<?SJC �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

r 7
: � 	 ��<D<DSDC[G�F�<?@2�-V[QTADAJ@BA

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
r 8

: �>8 �b@L<D>�]1Kg�-V[QTADAJ@BA
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � < q

: � N �->�]`CEmB@BA�WY]`S#�0QTN��_CEN�a �-]`H OX]`N�@LN\<?A
� � � � � � � � � � � � � � � � � � � � � < r

r
�65 �$@BAJC[a`NM�$@BmLC[AJC[]`NM��Q �1CEN�aI�.SD]1mB@BAJA � �	����� �

� � � � � � � � � � � � � � � � 7 r

< �65 ��<D<DSDC[G�F�<?@LA��#@B^_F�CESD@LK � A � �.SD] � C[K�@BK � � � � � � � � � � � � � � � � � � � � 7G8
< � p �b@L<D>�]1K�A0�0@L^1F�C[SD@LK � A � �.SD] � C[K�@BK � � � � � � � � � � � � � � � � � � � � � 7 N

< �>: �$@BAJC[a`Nb�-SDF�C[AD@ �-]`HIOX]`N�@BN\<#��<J<?SDCEG�F�<D@BA
� � � � � � � � � � � � � � � � � � � 	G<

< � r �$@BAJC[a`Nb�-SDF�C[AD@ �-]`HIOX]`N�@BN\<��b@ <?>�]1K�A
� � � � � � � � � � � � � � � � � � � � 	�7

< �;< ��QTN�K�CEKRQo<D@2��QTV[@LA��-]`H OX]`N�@LN\<#��<D<?SJC[G�F�<?@BA
� � � � � � � � � � � � � � � � � 	�7

� C[CEC



< �>7 ��QTN�K�CEKRQo<D@2��QTV[@LA��-]`H OX]`N�@LN\<��b@L<D>�]�K�A
� � � � � � � � � � � � � � � � � � 	 	

< � 	 ��QTN�K�CEKRQo<D@2�-SDF�CEAD@ �-]`HIO(]`N�@BN\<0��<D<?SJC[G�F�<?@BA
� � � � � � � � � � � � � � � � � 	 	

< �>8 ��QTN�K�CEKRQo<D@2�-SDF�CEAD@ �-]`HIO(]`N�@BN\<��b@L<D>�]�K�A
� � � � � � � � � � � � � � � � � � 	�8

C �



� � 	 � ��� � ����� � �3	

: �65 �>�@�!kN\<?@BaTS?Qo<D@BKg)���* �b]1K�@LV
� � � � � � � � � � � � � � � � � � � � � � � �

p 	

: � p �>�@ '$FRQTV[C ZRm Q <?C[]TNP�b]1K�@BV
� � � � � � � � � � � � � � � � � � � � � � � � � � <�7

: �>: �>�@ '$FRQTV[C ZRm Q <?C[]TN ��O�O�SD]\QTmn>
� � � � � � � � � � � � � � � � � � � � � � � � < 	

: � r ��<D<DSDC[G�F�<?@2��F�G�AD@ <
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � <�8

: �;< �b@L<D>�]1Kg��F�G�AD@ <
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � <�8

: �>7 �.SD]`OX@BS���<J<?SDCEG�F�<D@ �1F�G�AD@ <
� � � � � � � � � � � � � � � � � � � � � � � � � < N

: � 	 ��]T<0QoNb��<J<?SDCEG�F�<D@2��F�G�AJ@L<
� � � � � � � � � � � � � � � � � � � � � � � � � < N

: �>8 ��<D<DSDC[G�F�<?@2��@ <�
�^_FRQoV[CE<k3
� � � � � � � � � � � � � � � � � � � � � � � � � � 7 q

: � N �b@L<D>�]1Kg��@ <�
�^_FRQoV[CE<k3
� � � � � � � � � � � � � � � � � � � � � � � � � � � 7 q

: �65 q ��<D<DSDC[G�F�<?@�)0N�C[]`N
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 705

: �65G5 ��<D<DSDC[G�F�<?@	!kN\<?@LSDAJ@BmL<DC[]`N � � � � � � � � � � � � � � � � � � � � � � � � � � � 705
: �65 p���<D<DSDC[G�F�<?@��$C � @LSD@BN�mB@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7 p

: �65�: ��<D<DSDC[G�F�<?@2�-]`HIO�VE@BHI@BN\<
� � � � � � � � � � � � � � � � � � � � � � � � � � 7 p

< �65 � ]`V 31a`]`NM)�AJ@ ��QoAD@
� � � � � � � � � � � � � � � � � � � � � � � � � � � � 7G7

< � p � ]`V 31a`]`Nb�-VUQTAJA0�$CUQTa`SDQTH
� � � � � � � � � � � � � � � � � � � � � � � � � 7 	

< �>: � ]`V 31a`]`Nb��@B^_F�@LN�mB@ �$CUQTaTS?QTH
� � � � � � � � � � � � � � � � � � � � � � � 7 	

< � r � ]`V 31a`]`Nb�������0�0 
� � � � � � � � � � � � � � � � � � � � � � � � � � � 7G8

< �;< �$@BAJC[a`NP]TW4�-SDF�CEAD@ �-]`HIO(]TN�@BN\<�WY]`S0�-SJF�C[AJ@ ��*+C[N�@2��O�O�VEC[m Q <?C[]TN
� � � � � � � 	 p

�



< �>7 ��QTN�K�CEKRQo<D@2��QTV[@LA��-]`H OX]`N�@LN\<
� � � � � � � � � � � � � � � � � � � � � � � 	�:

< � 	 ��QTN�K�CEKRQo<D@2�-SDF�CEAD@ �-]`HIO(]`N�@BN\<
� � � � � � � � � � � � � � � � � � � � � � 	 r

< �>8 ��C[N�KPQ �-SJF�C[AJ@ �1@B^_F�@BN�mB@8�$C[QTa`SDQTH
� � � � � � � � � � � � � � � � � � � � 8 p

< � N ��QTN�K�CEKRQo<D@2�-SDF�CEAD@ �������0�0 
� � � � � � � � � � � � � � � � � � � � � � 8G:

��C



� , ��� �G 0�����H

�>�C[A�<D>�@BAJC[A#C[A�K�@LK�C[mBQo<?@LKM<D] H 3 @BN\<DC[SD@	W QTHIC[V 3 WY]`S�<?>�@LC[S���]`N�K�@LSJWYF�V:AJF�O�OX]`SJ<#<?>�SD]`F�aT>MH 3

a`SDQTK�FRQ <?@�AJ<DF�K�C[@LA �J]`F�SDN�@L3
�

��CEC



� � ��� ��� � �

� ��� � ��� � � � � ���

�-]`HIO(]TN�@BN\<,�_GRQTAD@LK AJ]TW < ��QoSD@#@BN�aTC[N�@L@BSDCEN�a�C[A�Q�SD@LVUQo<DC � @LVE3 N�@ � O�S?QTm <?CEmB@�<?>�Qo<�@��1<?@LN�K�A�WYSD]`H

mBC � C[V�@LN�a`CEN�@B@LSDC[N�a	� por�
 � !kN <?>�@ AJ]TW < ��QoSD@ C[N�K�F�AJ<DSJ3 
:mL]`H OX]`N�@LN\<,�1GRQoAD@BK AD]oW < ��QTSJ@ K�@ � @LV[]`O �
HI@BN\<	C[A�G(@LmB]`HIC[N�a QTN�C[N�mLSD@BQTADCEN�a`VE3bOX]`O�F�V[QTS$QTN�K�AD]`F�aT>_<2Q W <?@BS$QTO�O�SJ]\QTmn>

�
��mLmB]`SJK�C[N�a <D]

��VEV[@LN 
 G\3 poq`q : ]`S�poq`qTr�
 	 q� ]TW�N�@ �fAD]TW < �-QTSJ@IA,31AJ<?@LH A��#CEV[V;C[N\<?@La`S?Q <?@8mL]`H OX]`N�@LN\<?A�� : 
 �
h�@LC[N�@LH QoNdQTN�K �-]`F�N�mBC[VEV�K�@ ZRN�@ Q AJ]TW < ��QoSD@ mB]`HIOX]`N�@BN\<PQoAPQ��JAD]TW < �-QTSJ@�@BV[@LH @LN\< <?>RQ <
mB]TN�WY]`SDHIA$<?]MQPmB]`HIOX]`N�@BN\<�HI]�K�@BV.QTN�K mBQTN G(@ C[N�K�@BOX@BN�K�@BN\<?V 3 K�@BO�VE] 3`@BK QTN�K mB]TH OX]`AD@LK

�#CE<D>�]`F�< HI]1K�CEZRmBQo<?CE]`N QomBmB]TSDK�CEN�ag<?] Q�mB]`HIOX]`ADC <?C[]TN AJ<?QTN�KRQoSDK���� por�

�
!kN\<?@BaTS?Qo<DC[N�a�mL]`H �

OX]`N�@BN\<DA�C[N\<?] Q8AJ]TW < ��QoSD@	AJ31A,<?@BH SJ@B^_F�CESD@BA�AJ]`HI@$mB]`HIOX]`N�@BN\<"�1GRQTAJ@BKPAD]TW < �-QTSJ@2@LN�a`CEN�@B@LSDC[N�a

O�SDQTmL<DC[mB@LA
�
!kN\<?@La`S?Qo<DC[]`N ]oW mL]`HIO(]`N�@BN\<?A�WY]`VEV[] �#A�<D>�@�mB]`HIOX]`N�@BN\<"�1GRQTAJ@BKPAD]TW < �-QTSJ@2K�@ � @LV[]`O �

HI@BN\< � ������� ��V[C WY@ �1m 3�mLV[@ AD>�] �#N C[N� QTG�VE@ 5 �65 �9por�
 � �>�@I������� VECEWY@ �_mL31mBVE@ >RQTA�N�C[N�@ <?@L@BN

AJ<D@BO�A
�
�>�@IZRSJAJ<2AJ<D@BO SD@L^1F�C[SD@LA2<D>RQo<	<D>�@ K�@L<?QTC[VEA	]TW�<D>�@ G�F�AJC[N�@LADA2O�SD]1mB@LADAD@LA WY]`S	G�F�C[VEK�C[N�a

<?>�@ AD]TW < �-QTSJ@ AJ31AJ<D@BH QoSD@ K�@LADmLSDC[GX@BK QoN�K H ]1K�@LV[@BK
�
!kN <?>�@ AD@LmB]`N�KcQTN�K <?>�CESDK A,<?@LO�A&SD@ �

^_F�C[SJ@BHI@BN\<?A0QTSJ@�a\Qo<?>�@BSD@LKbWYSJ]`H <D>�@ mLF�AJ<D]`HI@BSDA0QTN�KM<D>�@ A,31AJ<?@LH C[A�K�@LADC[aTN�@BK
�
�$F�SJC[N�a&<?>�@

K�@LADC[aTN A,<?@BOI<?>�@#AJ]TW < ��QoSD@0mB]`HIO(]TN�@BN\<?A�QTSJ@#ADOX@BmBC ZR@BKIC[NI)���*�QTN�K <?>�@0QTSJmn>�CE<D@Bm <?F�SJ@0]oW <?>�@

AJ31A,<?@BH C[A�mn>�]TAD@BN
�
�1<D@BO�A�r8<D>�SD]TF�a`> 	 QTSJ@	@���mBVEF�ADC � @$<?]I������� �

�>�@LAD@�AJ<D@BO�A#SD@L^_F�C[SJ@�<?>RQ <

<?>�@��JSDCEa`>\<���m QoN�K�C[K�Qo<?@ mL]`HIO(]`N�@BN\<?AIQTSJ@ mn>�]`AD@LN�QoN�K ADOX@BmBC ZR@BK 
-QTN�KcF�AD@BK <?]gWYF�VEZRVEV�<?>�@

5



SD@L^_F�C[SJ@BHI@BN\<?A�]TW4<?>�@ AD]oW < ��QTSJ@
�
�1<?@LO�A 8 <D>�SD]TF�a`> 5�5 K�@LADmBSJC[GX@ <D>�@ CEH O�VE@BHI@BN\<nQ <?C[]TNMA,<?@LO�A

]TW�<D>�@ ������� V[C WY@ �1m 31mBV[@
�
�>�@ AD]TW < �-QTSD@ K�@ � @BV[]TO(@LS H8F�AJ<8AJ@BVE@BmL<8QTN CEN\<?@BaTS?Qo<D@BK K�@ � @LV[]`O �

HI@BN\<�@LN � CESD]`N�H @LN_< � !"�	
 ��WY]`S�G�F�C[VEK�C[N�a&<D>�@ AJ]TW < ��QoSD@ � !jW.KRQ <nQTGRQoAD@ 
XHIC[K�K�VE@ �-QTSD@ 
XQTN�K��o]TS

mBVEC[@LN_<�mB]TH OX]`N�@LN_<DA�QTSJ@�SJ@B^_F�CESD@BK 
�<?>�@BN <D>�@BAJ@$mB]`HIOX]`N�@BN\<DA-H8F�A,<�GX@�K�@ � @LV[]`OX@BK � �$N�mL@�<?>�@

mB]TH OX]`N�@LN_<DA�QTSD@#K�@ � @BVE]`OX@BK 
\<?>�@L3 H8F�A,<�G(@#@ ��>�QTF�AJ<DC � @BVE3&<D@BA,<?@BK � A,<?@BO 5 p � � )0N�CE<�
\C[N\<?@La`S?Q �
<?CE]`N 
1QTN�K AJ31AJ<D@BH�<?@BA,<?CEN�a8H8F�A,<-GX@�OX@BS,WY]`SDHI@BK ]`N <D>�@�mL]`HIO(]`N�@BN\<?A

�
�1<?@LO�A 5�: <?>�SJ]`F�a`> 5 	

C[VEV[F�A,<?SDQo<?@8<D>�@ QTm <?C � C <?CE@BA�C[N � ]TV � @LK C[N mB]`HIOX]`N�@BN\< F�OXKRQo<?@ QTN�K SJ@BO�V[QTmB@LH @LN\<�
4QoV[]`N�a �#CE<D>

AJ<D@BO�A-C[N � ]`V � @LK C[N mB]`HIOX]`N�@BN\<-QTN�K AJ31AJ<D@BH H QTCEN\<?@BN�QTN�mB@
�
�1<D@BO�A 5L8 QTN�K 5 N2QTSD@�SD@BV[Qo<?@LKI<D]

G�F�AJC[N�@LADA0a`SD] ��<D>�QTN�KM<D>�@�H @LSDa`@LS�]TW�G�F�ADCEN�@BAJA�QTN�K��o]`S�AJ]TW < ��QoSD@2O�SD]1mB@LADAD@LA
�

� ��, � � ��� ���! 0�', � ,���,/.�� �	� ,/H��
 ��� , 
�B� . , I��� "K ,
5 �b]�K�@BV:�-F�AJC[N�@LADA0�.SD]1mB@LADAD@LA
p ��QTNRQTaT@��0@L^1F�C[SD@LH @LN\<?A

: �b]�K�@BV;�131AJ<D@BH �$@LADC[aTN � �-]`HIO(]`N�@BN\<?A �
r  2QTOM�RF�V ZRV[VEH @LN_<

< ��@ �=�-]`HIO(]`N�@BN\<���O(@LmBC ZRm Qo<DC[]`N

7 �-]`H OX]`N�@LN\<0)�AD@

	  �@ <#]`Nb��QTC[VEC[N�a8*:CEAJ<

8 ��@BVE@BmL<#!kN\<D@Ba`SDQo<?@LKg�$@ � @BVE]`O�HI@BN\<0
.N � CESD]`N�HI@BN\< � !"�	
 �N �-F�C[VEKP�	Qo<nQoGRQTAD@ � �-]`HIO(]`N�@BN\<0��ADAJ@BH8G�VE3 �

5 q �-F�C[VEKM�bC[K�K�V[@	��QTSJ@ � �-]`HIOX]`N�@BN\<0��AJAD@LH8G�VE3 �

5�5 �-F�C[VEKM�-V[CE@BN\<���]TW < �-QTSD@ � �-]`H OX]`N�@LN\<���ADAJ@BH8G�V 3 �

5 p  @LAJ<

5L: �0]`VEV ���$F�<

5 r �0@LmB@BC � @2��]o<?CEZ�m Qo<DC[]`N 
���@	�e�-]`HIO(]TN�@BN\<

5�< �0@ � CE@ � ��@ �=�-]`HIO(]`N�@BN\<

5L7 )�OXKRQo<?@��$@LADCEa`N

5 	 ��QTC[N\<D@BNRQTN�mB@

5L8 
 �1<D@BN�AJC[]`N

5 N �b@BSJa`@ �131AJ<?@LH A

 QTG�V[@ 5 �95 %�������
d��]TW < �-QTSD@2*+CEWY@2��31mLV[@
�

�>�C[A <?>�@BADCEA CEA ADOX@BmBC ZRm QoV[VE3 C[N\<?@LSD@BA,<?@LK�C[NcO�SJ@BAD@LN\<?C[N�a Q A,31AJ<?@LH Q <?C[mMQTO�O�SD]\Qomn> <?] AD@ �
V[@LmL<DC[N�a QoN�K�^_FRQTV[C W 31C[N�a mB]`HIO(]TN�@BN\<?A	K�F�SDCEN�a a\QTOgWYF�VEZRVEV[HI@BN\<

�
 2QTOgWYF�VEZRVEV[HI@BN\<�CEA$Q mL]`H �

p



HI]`N�VE3 F�AD@BKPQoO�O�SD]`QTmn> <?]2ZRN�K�CEN�a <D>�@�SJC[a`>\<�mB]`HIO(]TN�@BN\<-WY]TS-Q AJ]TW < �-QTSD@$A,31AJ<?@LH � por�

�
�>�CEA

QTO�O�SD]\QTmn>c>RQTA < ��] OX]`ADAJC[G�VE@ ]`F�<?mL]`HI@BAB%MF�ADQTG�V[@PmL]`H OX]`N�@LN\<?AIQTSD@ WY]`F�N�K ]TSIN�] SJ@BV[@ � QTN\<

mB]TH OX]`N�@LN_<�C[A#WY]`F�N�K
�
�-]`HIO(]`N�@BN\<,�1G�QTAD@LKgAD]TW < �-QTSJ@ @BN�a`C[N�@L@BSJC[N�a O�S?QTm <?CEmB@BA0SD@L^_F�C[SJ@ C[N\<D@BS �

QTm <?C[]TNcA,<nQTN�KRQTSDK�A�
-mL]`HIO(]`AJCE<DC[]`N A,<nQTN�KRQTSDK�A�
�QoN�K mL]`HIO(]`N�@BN\<IH ]1K�@BVEA � por�

�
�>�C[A8<?>�@BADCEA

O�SJ] � CEK�@BA2Q K�@LADC[aTN @LN�a`CEN�@B@LS��#CE<?> Q AJ31A,<?@BH Qo<DC[m 
+^_FRQoN_<DCE<?Qo<?C � @&O�SJ]�mL@BADA	WY]`S�AD@BVE@Bm <?C[N�abQoN�K

^_FRQTVECEW 31C[N�aImB]TH OX]`N�@LN_<DA$K�F�SJC[N�aI<?>�@ K�@BAJC[a`NgO�>RQTAD@
�
�-]`HIO(]TN�@BN\<?A$QTSD@ AD@BVE@Bm <?@BK QTN�Kg^_FRQTV �

CEZ�@BK GRQTAD@LK ]`N C[N\<D@BS?QomL<?CE]`N QTN�K mB]`HIOX]`ADC <?C[]TN�C[N�WY]`SJH Q <?C[]TN�<?>RQ < CEA	WY]`F�N�K C[N G(]o<?> AJ<?Qo<?CEm

QTN�K K�31NRQTHIC[mM)$�b* K�CUQTaTS?QTHIA
�
�>�@�QTO�O�SJ]\QTmn>�O�SD@BAJ@BN\<?@LKiC[N <?>�CEA&<?>�@LADC[AIC[K�@BN\<?C ZR@BA QTS �

mn>�C <?@Bm <?F�SDQTV#H CEADH Qo<?mn>�@BA GRQTAJ@BK�]TN mL] � @BSDQTa`@ 
�Z�<�
�QoN�K mL]`F�O�VEC[N�a HI@ QTAJF�SD@LAIWY]TF�N�KcC[N QTN

!kN\<?@La`S?Qo<D@BK�)$��*=�M]�K�@LV � r 	 
.r 8 
 � �>�@b!kN\<?@La`S?Q <?@BK�)$��* �b]�K�@BV#mB]`H G�C[N�@LA �-VUQTAJA QoN�K

��@L^1F�@BN�mL@g�$CUQoa`S?QTHIA8CEN_<D] �	G
�J@BmL< �b@ <?>�]1K��$CESD@LmL<?@LK ��mL31mBVEC[mM 	S?QTO�>�A � �����#�0 �
�
�>�@

mB] � @BS?Qoa`@gQTN�K Z�< ^_FRQTV[C ZRm Q <?C[]TN H @BQTADF�SJ@BA SD@BV 3 ]`Nc<?>�@M@��1<?SDQTmL<DC[]`Nc]TW	CEN�WY]`SJH Qo<DC[]`N WYSD]`H

�-]`N�A,<?SDQTC[N�@LKi�-V[QTADA  F�O�V[@BA � ���-0� �	
��#>�C[mn> QoSD@�K�@BSDC � @LK WYSD]TH �-VUQTAJA �$CUQoa`S?QTHIA8CEN <?>�@

!kN\<?@La`S?Qo<D@BK )���* �M]�K�@LV
�
�>�@P�-VUQoADA&QTN�K ��@B^_F�@LN�mB@M�$C[QTa`S?QoH A2QTSJ@ mB]TH8G�C[N�@BK CEN_<D]�<?>�@

�-]`N�A,<?SDQTC[N�@LKc�$G��J@Bm < �b@L<D>�]�K �$CESD@LmL<?@LK ��m 3�mLV[CEmP �SDQTO�> � �������0�0 �� AJ] <D>RQo< mB]`F�O�V[C[N�a

HI@ QTAJF�SD@LA m QoN GX@ mBQTV[mLF�VUQo<D@BK
�
�-]`F�O�VEC[N�aPHI@L<?SJC[mLA QoSD@IK�@BSJC � @LK G\3 @���@BmLF�<?CEN�a�)�AJ@ ��QoAD@BA 


WYSD]TH ]TO(@LS?Qo<DC[]`NRQoV�O�SD]TZRVE@BA 
�<?>�SJ]`F�a`> <?>�@ ���2�b�0�0 
�
!kN ]`F�S8QTO�O�SD]\QTmn> <?>�@ AJ@BVE@BmL<DC[]`N ]TW

m QoN�K�C[K�Qo<?@PmB]TH OX]`N�@LN_<DA C[A&GRQTAJ@BK AD]`VE@BVE3 ]`N Q � QTCEVUQTG�V[@ G�VUQTm��T�1GX] � C[N�WY]TSDH Qo<?CE]`N WY]`F�N�K CEN

SD@L^_F�C[SJ@BHI@BN\<?A�QTN�K )$��*gK�]1mBF�H @LN_<DA
�
��N C[N�CE<?C[QTV�� �R�1�>�@n����>�@LVEW[���$O�<DC[]`N � �$0��� �4C[A�OX@BS �

WY]`SJH @LK <D] K�@L<D@BSJH CEN�@&m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_<DA
�
�R]`S	@BQTmn> ]oW�<D>�@&m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_<DA

��@ F�AJ@&��@ <��>�@L]`SJ3P<D] ^_FRQTVECEW 3 <D>�@BH Qoa\QTC[N�AJ<0]`F�S0K�@BAJC[a`N�@BK�mL]`HIO(]`N�@BN\<?A � r : 
 � �>�@ mL]`H �
G�CENRQo<?CE]`N ]TW:<D>�@$mB] � @BS?Qoa`@ 
RZ�<�
�QTN�KPmL]`F�O�VEC[N�a8HI@ QoADF�SJ@BA�O�SJ] � CEK�@BA0Q ZRNRQoV K�@LmBC[AJC[]`NPQoG(]`F�<#Q

m QoN�K�C[K�Qo<?@	mL]`H OX]`N�@LN\< 7 A0Z�<DN�@BAJA0WY]TS#Q O�QTSJ<DC[mBF�VUQTS�AJ]TW < �-QTSD@�K�@LADC[aTN
�

��]TW < �-QTSD@�K�@LADCEa`NbCEA�C[N�mLSD@BQTADCEN�a`VE3 C[N�mBV[F�K�C[N�a&mL]`HIO(]`N�@BN\<,�1G�QTAD@LKbAJ]TW < ��QoSD@�K�@ � @BVE]`O�HI@BN\<

� por�

�
�>�CEA >RQTO�OX@BN�A WYSJ]`H < ��]cO(@LSDADOX@Bm <?C � @BAL% � 5 � � AJ]TW < �-QTSD@ K�@LADC[aTN�@BS �-QTN\<?A <?] F�AJ@

mB]TH OX]`N�@LN_<DA�QTN�K&N�@L@BK�A.<D]	K�@LZRN�@�>�] ��mL]`H OX]`N�@LN\<?A4Z�< �#C <?>8<D>�@�SD@LH QTCEN�K�@LS�]TW <?>�@�K�@BAJC[a`N
�

:



��QTN�K�C[KRQo<D@$mB]TH OX]`N�@LN_<DA�H8F�A,<�<?>�@BN GX@$@ � QTVEFRQo<?@LKPQTA-<D] �#>�@L<D>�@BS#]`S�N�]T<�<D>�@L3 Z�<�CEN\<?]8<?>�@

K�@LADC[aTN
�
�>�@ VUQo<J<?@LS�C[A#ORQTS,<�]TW�mB]`HIOX]`N�@BN\<0^_FRQTVECEZRmBQo<?CE]`N

�
� p ���eAD]TW < �-QTSJ@ K�@LADC[aTN�@BS ��QoN_<DA

<?] K�@LADCEa`NPmB]`HIO(]TN�@BN\<?A�WY]`S�SJ@BF�AJ@ 
 OX]`ADAJC[G�V 3 QTA#ORQTS,<#]TW�Q O�SD]1K�F�mL<#VEC[N�@$QTSDmn>�C <?@LmL<?F�SD@ 
 ]`S#QoA

ORQTS,<#]TW�QIAJ@L<0]TW mB]`HIO(]TN�@BN\<?A#K�@ � @LV[]`OX@BKMWY]`S�SD@LF�AD@ �
�R]`S	@BC <?>�@LS	m QTAJ@ ��@ O�SD]TO(]`AJ@ QTN QTNRQTV 31ADC[A	HI@L<D>�]1Kg<?>RQo< ��]`S �1A�WY]`S	K�@LADCEa`N�A	@���O�SJ@BAJAD@BK

C[N )���* �-V[QTADAI�$C[QTa`S?QoH A QTN�K ��@L^1F�@BN�mL@��$C[QTa`S?QoH A
�
�>�@bQoNRQTVE31AJC[A8HI@L<D>�]�K CEA8K�@BSJC � @BK

WYSD]TH �.C[VEA � QTVEN�A @L< QTV
�
� r 	 
 � !kN � r 	 
 
�Q HI]�K�@LV�CEA K�@BSJC � @BKdWYSD]`H �-VUQTAJAP�$CUQTaTS?QTHIA QoN�K

��@L^1F�@BN�mL@ �$CUQTa`SDQTHIA#<D>RQo<�C[N\<?@La`S?Qo<D@BA�G(]T<D>gAJ<DSDF�m <?F�SDQTV QTN�KgGX@B>RQ � C[]TS?QTV;mn>RQTSDQTmL<D@BSDCEAJ<DC[mBA�]TW

<?>�@MK�@BADCEa`N � !kN\<?@La`S?Qo<D@BK�)$��*=�M]�K�@LV �
�
�>�C[A H ]1K�@LV�C[A F�AJ@BK <D] a`@BN�@LS?Qo<D@�QoN�K @ ��@BmBF�<?@

<?@LAJ<DA
�
�>�@ ^_FRQTVECEZRmBQo<?CE]`NiH ]1K�@LV	O�SD@LAD@BN\<D@BK=C[Ni<D>�C[A <?>�@BADCEAbF�AD@BAM<?>�@ !kN\<?@La`S?Q <?@BK )$��*

�b]1K�@BV(<?]&K�@ ZRN�@�mB] � @LS?QTaT@ 
�Z�<�
RQTN�KPmB]TF�O�V[CEN�a8HI@ QTAJF�SD@LA�WY]`S�Q8mB]TH OX]`N�@LN_< � �>�@	ZRSDA,<#AJ<D@BO

C[N <D>�@ ^_FRQoV[CEZ�m Qo<DC[]`N HI]�K�@BV+C[A�<D]ICEK�@BN\<DCEW 3 mBQTN�K�CEKRQo<?@�mL]`H OX]`N�@LN\<?A
�
��@ ��<�
R<?>�@2!kN\<?@BaTS?Qo<D@BK

)$�b* �b]1K�@BV�CEA8G�F�CEVE<
�
�>�CESDK�V 3 
4<D>�@P^1F�QTV[C ZRm Qo<DC[]`N H ]1K�@BV�C[A8G�F�C[V <

�
� ]TF�SJ<D>�VE3 
.mB]`F�O�V[C[N�a

HI@ QTAJF�SD@LA�QTSD@&mBQTV[mLF�VUQo<D@BK
�
*:QTA,<?VE3 
 <?>�@8m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_<DA�QTSD@ S?QTN��o@BK QTmLmB]`SJK�C[N�a <D]

<?>�@�^_FRQTVECEZRmBQo<?CE]`NcQTN�K�mL]`F�O�VEC[N�a HI@ QTAJF�SD@LA
�
�1<?@LO�A p�<?>�SJ]`F�a`> r ]TW$<D>�@�HI]1K�@BV0QTK�K�SD@BAJA

SD@LAD@BQTSDmn>bO�SD]`G�V[@BH SDO1� 5 �

� ��� � ��SD@ �-@ QTG�VE@$<?] ^_FRQTVECEW 3 mL]`HIO(]`N�@BN\<?A#C[N <D>�@�K�@BAJC[a`NPO�>RQoAD@2GRQTAD@LK�]`NMQ ��@L<0�>�@L]`SJ3

QTN�QTVE31ADCEA��

�$F�S ^_FRQoV[CEZ�m Qo<DC[]`N�HI@L<?>�]�K2C[A;]`N�V 3	F�AD@ WYF�V1CEW�CE<;C[A;m QTO�QTG�V[@�]TW�K�@L<D@BSDHIC[N�C[N�a#CEW�Q0mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<8C[A Z�<8WY]`S8QbORQTSJ<DC[mLF�VUQTS QTSJmn>�CE<D@BmL<DF�SD@
�
�>�@ HI@L<?>�]�K N�@B@BK�A <D]g>�@LV[O QgK�@LADCEa`N

@BN�a`C[N�@L@BSP<?]cmB]`SJSD@LmL<?V 3dC[K�@LN\<?CEW 3dH Qo<Dmn>�@BAMG(@ < �-@L@BN=mBQTN�K�CEKRQo<?@ mB]TH OX]`N�@LN_<DA�QoN�K K�@LADCEa`N

mB]TH OX]`N�@LN_<DA
�
�>_F�A�
 ��@ N�@B@BKP<?] QTK�K�SD@BAJA�SJO1��p

�

� ����� !kA�<?>�C[A�HI@L<?>�]�KP@ �(@Bm <?C � @ Qo<#^_FRQTV[C W 31C[N�a&mL]`H OX]`N�@LN\<?A��

��]`HI@L<DC[HI@BA0QTNM@ �(@BmL<DC � @ HI@L<?>�]�KMC[A#N�]T<�QTV ��Q 31A#<?>�@2G(@LAJ<�AD]`VEF�<?CE]`N <?] QIO�SJ]`G�VE@BH �
� @

r



N�@L@BK <?] AD>�] �d<?>�Qo<-]TF�S-HI@L<D>�]�K C[A�QTV[AJ] @�� mLC[@LN_<
�
�>�@$HI@L<D>�]�K >RQTA�<?] GX@�mL]`N � @LN�C[@LN_<0QoN�K

mB]TAJ<0@ �(@Bm <?C � @�� <?CEH @$ADQ � CEN�a
� � �>1F�A�
 �-@�N�@L@BKb<D]IQTK�K�SJ@BADA0SD@LAD@BQTSDmn>bO�SD]`G�V[@BH SDO1� : �

� ����? !kA�<?>�C[A�HI@L<?>�]�KP@��ImLC[@BN\<�Qo<#^_FRQTVECEW 31C[N�a mB]`HIO(]TN�@BN\<?A �

�->RQTO�<D@BS�p�K�@LADmLSDC[GX@BA�@ ��CEAJ<DC[N�a ��]`S �8]`N&mB]TH OX]`N�@LN_<4AD@BVE@Bm <?C[]TN 
`@ � QTVEFRQo<DC[]`N 
TQTN�K ^_FRQTVECEZ �
m Q <?C[]TN

�
�->RQoO�<?@LS : @ ��O�VUQTCEN�A4<?>�@#^_FRQTVECEZRmBQo<?CE]`N8O�SJ]�mL@BAJA � �->RQTO�<?@BS�r�K�@LADmBSJC[GX@BA�<?>�@�K�@BmBCEADCE]`N

H Q �_C[N�a8WYSDQTH @	�-]TS � WY]`S#QoO�O�VE31CEN�a8<?>�@�HI@ QTAJF�SD@LA#C[NPK�@LZ�N�@BKbG_3 <?>�@�^_FRQTVECEZRmBQo<?CE]`N O�SD]1mB@LADA
�

�->RQTO�<?@BS < QoO�O�V[CE@BA�<D>�@&^_FRQTVECEZRmBQo<?CE]`N�HI@L<D>�]�Kg<D] < �-]P@ ��QoH O�VE@BA � �->RQoO�<?@LS 7 K�S?Q��#A	mB]`N �
mBVEF�ADCE]`N�A#QTN�KbAJF�a`a`@LAJ<?A#WYF�S,<?>�@LS ��]`S �

�

<



� � ��� ��� � �

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

���
	 ��������������

�>�CEA2mn>�QTO�<?@LS O�SJ@BAJ@BN\<?A �-]`S ��<?>RQo<2CEA	@BCE<D>�@BS�<?>�@ WY]TF�N�KRQo<DC[]`N WY]`S	]`S�SJ@BVUQ <?@BK <?]P<?>�@ ��]`S �

O�SJ@BAD@LN\<?@BK CENg�->RQoO�<?@LSDA : 
Xr�
(QTN�K < � �>�C[A0mn>RQTO�<D@BS$O�SJ@BAJ@BN\<?A	Q mB]`HIO�SD@L>�@BN�ADC � @ VECE<?@LS?Qo<DF�SD@
AD@BQTSDmn>I]TWX@���CEAJ<?CEN�a	SD@LAD@BQTSDmn>IORQTOX@BSJA

�
� @�>RQ � @#AJ@ QTSJmn>�@BKIWY]`S4ORQTOX@BSJA4<?>RQ <.>RQ � @#mB]TN_<DSDCEG�F�<?@LK

<?] �-QTSDKM]`F�S#SJ@BAD@BQTSDmn>b]`NP^_FRQTV[C W 31C[N�a&mL]`H OX]`N�@LN\<?A#C[N <?>�@2K�@BADCEa`NPO�>RQTAJ@
�

�$F�S#AD@ QoSDmn>�A,<nQTS,<?@LK �#CE<D> <?>�@2C[K�@LN\<?CEZ�m Qo<DC[]`N ]TW�SD@LAD@ QoSDmn>�O�QTO(@LSDA0SD@LVUQo<D@BK <?] <?@LAJ<?CEN�a ]TW

<?SDQTK�C <?C[]TNRQTV\]`S;mB]`HIOX]`N�@BN\<"�1GRQTAJ@BK&AD]oW < ��QTSJ@
�
�>�@�WY]`F�N�KRQo<?CE]`N ]oW�<?>�@-mB]`HIO(]TN�@BN\<4^_FRQoV[CEZ�m Q �

<?CE]`N H @ <?>�]1KIO�SD@LAD@BN\<D@BK C[N&<D>�C[A.<?>�@BADCEA�CEA�GRQTAD@LK ]`NI<?>�@0!kN\<?@La`S?Qo<D@BK )$��* �b]1K�@LV(QoO�O�SD]`QTmn>

K�@LADmBSJC[GX@BK�CEN � r 	 
.QTN�K � r 8 
 � �>�@ QTO�O�SJ]\QTmn>g<?SJC[@LA�<?] C[N\<?@La`S?Qo<D@&)$�b*cmLVUQTAJA$QTN�K�AJ@B^_F�@LN�mB@
K�C[QTa`S?QoH A � CUQ WY]`SDH QTV.HI@L<D>�]�K�A � �$N�mB@I<?>�@ < �-]g)$��* � C[@	�#A8QTSJ@ CEN_<D@Ba`SDQo<?@LK 
�]TG��J@Bm <?A8CEN

<?>�@ K�@LADCEa`N�O�>�QTAD@ QTSD@�<?@LAJ<?@LKbWY]`S0C[N�mB]`SJSD@Bm <?N�@LADA�QTN�K�CEN�mB]TN�ADCEAJ<?@LN�mBCE@BA
�
�>�@ <D@BA,<$QTK�@B^_FRQTm 3

mBSJCE<D@BSDC[QbK�@ � @LV[]`OX@BK WY]`S�<?>�@ C[N\<?@La`S?Q <?@BK H ]1K�@BV�QTSJ@ K�@LSDC � @BK WYSJ]`H mBSJCE<?@LSDC[QbK�@ ZRN�@BK CEN � r�

�

�R]`S&<?>�CEAI<D>�@BAJC[A �-@�QTSD@MmB]`N�mB@BSJN�@BK �#C <?> K�@ � @BV[]TO�C[N�a Q N�@ � QTO�O�SD]\QTmn> <?] K�@LZRN�CEN�a QoN�K

^_FRQTVECEW 31C[N�a mB]`HIO(]TN�@BN\<?A�G�QTAD@LKb]`NM�.C[VEA � QTVEN�AB7�@L<0QTV
�
C[N\<?@La`S?Qo<D@BK HI]�K�@BV

�
�>�@�^1F�QTV[C ZRm Qo<DC[]`N

QTO�O�SD]\QTmn>PWY]1mBF�AJ@BA0]`NMQ � QTCEVUQTG�V[@�K�@BADCEa`NMC[N�WY]`SJH Q <?C[]TN WY]`F�N�KbCENP<D>�@�C[N\<?@La`S?Q <?@BKPHI]�K�@BV �

7



�>�@�QTO�O�SD]\QTmn> <D]&K�@LZRN�@�QTN�K ^_FRQTVECEW 3ImB]`HIOX]`N�@BN\<DA�H Q 3 G(@ � CE@ ��@BKMQTA�ORQoSJ<�]TW+<D>�@	K�@ �
ADCEa`N&O�>RQoAD@�C[N <?>�@�mL]`H OX]`N�@LN\<,�1GRQoAD@BK AJ]TW < ��QoSD@�V[C WY@ �1m 31mBV[@ � ��@LmL<DC[]`NIp

�
p �

�
�>�@�K�@ ZRN�C <?C[]TN8]TW

mB]TH OX]`N�@LN_<DA-CEA-ORQTS,<?C[QTV[V 38GRQTAJ@BK ]TN mB]`>�@BADCE]`N QTN�K mB]`F�O�V[CEN�a HI@ QoADF�SJ@BA�K�@ ZRN�@LK C[N � 5 q 
 � � @
QTVEAD]�K�@BSDC � @ )�AD@ ��QTAD@LA WYSD]`H QbORQTSJ<DC[mLF�VUQTS	]TO(@LS?Qo<DC[]`NRQoV�O�SD]TZRVE@ QoN�K AD@ <8]TW�SD@B^_F�CESD@LH @LN_<DA

� �1@BmL<DC[]`N p
�
p
�95 �	
-<D] >�@LV[O K�@BSJC � @bmB]`F�O�V[CEN�a HI@ QoADF�SJ@BA � �RSD]TH �-VUQTAJA QTN�Ki��@L^1F�@BN�mL@ �$CUQ �

a`SDQTH A 
���@2mBQTNMK�@L<D@BSDHIC[N�@	AJ<nQ <?C[m$QTN�KMK�31NRQTHIC[m$CEN_<D@BSDQTmL<DC[]`N�A�<D>RQo<#H Q 3 NRQo<DF�S?QoV[VE3 ^_FRQTVECEW 3

mB]TH OX]`N�@LN_<DA
�
�$F�S QTO�O�SJ]\QTmn> <D] ^_FRQTVECEW 31C[N�a mL]`HIO(]`N�@BN\<?A H Q 3 GX@bGX@BN�@ ZRmBC[QTV#C[N H QTN_F �

QTVEVE3gK�@L<?@LSDHIC[N�CEN�abQTSDmn>�C <?@LmL<?F�S?QTV�HIC[ADH Qo<Dmn>�@BA � �1@BmL<DC[]`N p
�
p
�=< ��QoN�K mL]`H OX]`N�@LN\<?A�<?>RQo< QTSJ@

ADF�CE<nQoG�V[@�WY]`S�Q ORQTS,<?CEmBF�V[QTS#O�SD]1K�F�m <�VEC[N�@ � ��@LmL<DC[]`Ngp
�
p
�;7 � � �	N�mB@ ��@8>RQ � @ <?>�@ mB]TH OX]`N�@LN_<DA

K�@LADC[aTN�@BK QTN�K QTSD@�SJ@ QTK�3&WY]TS.^1F�QTV[C ZRm Qo<DC[]`N 
 �-@#ZRSJAJ<�N�@B@LK <?]�AJ@BV[@LmL<�m QTN�K�C[KRQ <?@�mB]TH OX]`N�@LN_<DA

� �1@BmL<DC[]`N p
�
p
�
p �

�
� @IQTO�O�VE3�<D>�@ ��� �1�>�@ ����>�@BVEW[���	O�<?C[]TN � �$0��� ��WY]`S$AD@BQTSDmn>�C[N�abQTN�K AD@ �

V[@LmL<DC[N�a	mBQTN�K�CEKRQo<?@�mL]`HIO(]`N�@BN\<?A � :05 
 � �>�@#m QTN�K�C[KRQ <?@�mB]TH OX]`N�@LN_<DA�H Q 38GX@#SD@ <?SDCE@ � @BK WYSD]`H
]`N1�_ADCE<D@�SD@BOX]`AJCE<?]TSDC[@LA � ��@LmL<?CE]`N&p

�
p
�
r
� ]`S+<?>�SD]`F�aT> ]T<D>�@BS;mB]`HIOX]`N�@BN\< AD]`F�SDmB@LA � p 7 
 � �0W <?@BS:<?>�@

m QoN�K�C[K�Qo<?@&mL]`H OX]`N�@LN\<?A�>RQ � @ GX@B@BN C[K�@BN\<?C ZR@BK QTN�K SJ@L<?SJC[@ � @BK 
 ]`F�S2��@L<��>�@L]`SJ3 QoO�O�SD]`QTmn>

<?] ^_FRQTV[C ZRm Q <?C[]TN CEA QTO�O�V[CE@BK
�
�>�@gSJ@BV[Qo<?@LK ��]`S � QTN�K�WY]TF�N�KRQo<DC[]`N WY]`SI]`F�S ^1F�QTV[C ZRm Qo<DC[]`N

SD@LAD@BQTSDmn>bC[A�ADF�O�O�V[CE@BKMC[NM�->RQoO�<?@LS : �
�>�@�]`G��J@LmL<?C � @	]TW:<D>�C[A�SJ@BAJ@ QTSJmn>bCEA-<?]&K�@ <?@LSDHIC[N�@$C W �-@�mBQTNPK�@LZRN�@�Q8O�SD]1mB@LADA�WY]`S�^_FRQTVEC �

W 31C[N�a mB]`HIOX]`N�@BN\<DA$GRQTAJ@BK�]`N�)���* K�@BAJC[a`NgCEN�WY]`SJH Qo<DC[]`N
�
�>�@8^_FRQTVECEZRmBQo<?CE]`NbHI@L<D>�]1KgC[A�Q

AJ31A,<?@BH Qo<DC[m$QoN�K WY@ QoADC[G�V[@�QTO�O�SJ]\QTmn> <D] K�@ <?@BSJH CEN�C[N�a CEW Q mB]TH OX]`N�@LN_<-C[A�Z�<-WY]TS-Q O�QTSJ<DC[mBF�VUQTS

K�@LADC[aTNg]`S$QoSDmn>�C <?@Bm <?F�SJ@
�
�$F�S�QTO�O�SJ]\QTmn>�CEA�QTK � QoN_<?QTa`@L]`F�A$GX@BmBQTF�AD@ CE<$]TN�VE3PSJ@B^_F�C[SJ@BA$G�QTADCEm

)$�b*cQoSJ<?C W QTmL<DA0<D] OX@BSJWY]TSDH mB]TH OX]`N�@LN_<�^_FRQTV[C ZRm Q <?C[]TN
�
�>�@8HI@L<D>�]�KbH Q 3MGX@8QTF�<D]`H Qo<?@LK

@ �(@Bm <?C � @BV 3�QTN�K @��ImBC[@LN\<?VE3�G(@Lm QTF�AD@ICE<$@ �1<?S?QomL<?A�AJC[a`NRQ <?F�SJ@&C[N�WY]`SJH Q <?C[]TNMWYSJ]`H mL]`H OX]`N�@LN\<

C[N\<D@BSJW QomB@BA QTN�K a`@BN�@BS?Q <?@BA2mB] � @BS?Qoa`@ QTN�K Z�<DN�@BAJA HI@L<?SJC[mLA � �>�C[A�<?>�@LADC[A2O�SJ]`O(]TAD@BA2]`SJC[a`CENRQTV

HI@L<?>�]�K�A�^_FRQoV[CEW 31CEN�a&mB]`HIOX]`N�@BN\<DA0K�F�SDCEN�a K�@BAJC[a`N
�

	



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

�>�@b!kN_<D@Ba`SDQo<?@LKi)$�b*e�b]�K�@BV#C[N\<?SJ]�K�F�mB@LK�G\3 ��CEV[A �oQoV[N�A @L< QTV
�
C[N � r 	 
0C[AIO�SD@LAD@LN_<D@BKiCEN

��@LmL<?CE]`N : �;: � �>�@2H ]1K�@LV+C[A�<?>�@ GRQoADC[A#WY]`S�<D>�@ ^_FRQoV[CEZ�m Qo<DC[]`N HI@L<D>�]�KP<?>�Qo<0C[A#O�SD@LAD@LN_<D@BK�CEN
<?>�C[A#<?>�@LADC[A

�
h�] ��@ � @LS�
 GX@LWY]TSD@�<?>�@ ^1F�QTV[C ZRm Qo<DC[]`NMQTO�O�SD]\Qomn>�C[A0@���O�V[QTC[N�@BK 
 ��@ H8F�A,<$F�N�K�@BS �

AJ<?QTN�K >�] � �-@ QTO�O�VE3�)�AJ@I��QTAD@LA�
:K�@BSJC � @BK�WYSD]`H SD@L^_F�C[SJ@BHI@BN\<?A 
 <?] K�@ ZRN�C[N�a ^1F�QTV[C ZRm Qo<DC[]`N

� mL]`F�O�VEC[N�a ��H @BQTADF�SD@BA
�

�������! "$#&%('�)+*-,/. "102.�3�4�5637*8'/49#;: *<:>= ?@.�A$B�4C,/.EDF.E:�'HGI#&%�J�#&D�02#LK

:>.E:�'HG

�$SDa\QoN�CNMBQo<?CE]`N�A�>RQ � @2K�C �(@BSD@LN\<�aTF�C[K�@LV[CEN�@BA-WY]TS�ADOX@BmBC W 31C[N�a SD@L^_F�C[SJ@BHI@BN\<?A#]TW�Q&AD]TW < �-QTSD@�A,3�A �
<?@LH

�
��mLmB]`SJK�C[N�ab<?]gh0@BCEN�@BH QTN 
4K�@LZRN�CEN�agmL]`H OX]`N�@LN\<?A&QTN�K <?>�@LC[S Qo<D<DSDCEG�F�<?@LA GX@LWY]`SJ@ <?>�@

AD@LV[@LmL<?CE]`N QTN�K @ � QoV[FRQo<DC[]`N O�>RQTAJ@BA�]TWXmB]`HIOX]`N�@BN\<"�1GRQTAJ@BK AD]TW < �-QTSJ@0@LN�a`CEN�@B@LSDC[N�a�
`C[A4Q$mBSDC <?CEm QTV

AJ<D@BOI<?] ��QoSDK Z�N�K�C[N�a2<D>�@ �,SDC[aT>_< ��mB]`HIO(]TN�@BN\<?A � por�

�
�-]T<D>IWYF�N�mL<?CE]`NRQTV QoN�K N�]TN1�_WYF�N�m <?CE]`NRQTV

SD@L^_F�C[SJ@BHI@BN\<?A$N�@B@BK�<D] G(@ mB]`N�AJC[K�@LSD@LKgWY]`S�<D>�C[A�O�SD]1mB@LADA
�
�`QTHI@BA�QTN�K ��FHM QTN�N�@ �0]`GX@BS,<?AJ]`N

C[N � < q�
�>RQ � @IK�@ � @LV[]`OX@BK Q AJ]TW < �-QTSD@&SJ@B^_F�C[SJ@BHI@BN\<?A�ADOX@BmBC ZRm Q <?C[]TNgK�]1mBF�HI@BN\<$<D>RQo<	]`F�<?V[CEN�@BA
<?>�@bQoO�O�SD]`QTmn>�@BA&WY]`S&mL]`V[VE@Bm <?C[N�agSD@L^1F�C[SD@LH @LN\<?A&WY]`S&HI]�K�@LSDN AJ]TW < ��QoSD@PAJ31AJ<D@BHIA�
 �#>�C[mn>cC[N �
mBVEF�K�@LA2mL]`HIO(]`N�@BN\<,�1G�QTAD@LK A,3�A,<?@LH A

�
�>�@ K�]1mBF�H @LN_<2O�SJ] � CEK�@BA2Q AD@LmL<DC[]`N�WY]`S	@BQTmn> ]TW�<?>�@

SD@L^_F�C[SJ@BHI@BN\<�<k31OX@BA�mL]`HIH ]`N�VE3 F�AD@BK�CENbmL]`N\<?@LH OX]`S?QoSJ3PAD]oW < ��QTSJ@ A,3�A,<?@LH A
�
�>�@2<?@LH O�V[Qo<?@

@BHIO�>RQoADCNML@BAMO�SD] �J@BmL<MK�SJC � @BSDA 
	O�SD] �J@BmL<bmB]TN�AJ<DS?QTCEN_<DA�
�WYF�N�mL<DC[]`NRQoV�QTN�K N�]`N1�_WYF�N�mL<DC[]`NRQoV$SD@ �
^_F�C[SJ@BHI@BN\<?A 
�QoN�K O�SD] �J@LmL<�C[ADAJF�@BA

�
�>�@#<?@BHIO�V[Qo<?@�WY]`VEV[] �#A4<?>�@#5�]TV[@BSJ@#SD@B^_F�CESD@LH @LN_<DA�O�SD]1mB@BAJA

�#>�CEmn>M>�QTA�G(@L@BNbQTK�]`O�<?@BK G\3 � QTSJC[]`F�A�]`SDa`QTN�CNMBQo<?CE]`N�A�<?>�SJ]`F�a`>�]TF�<�<?>�@��-]`SJV[K GRQoAD@BKM]`N <?>�@
mB]TV[V[@LmL<D@BK @ ��O(@LSDC[@LN�mB@LA�]TW � QTSJC[]`F�A�AD]TW < �-QTSJ@�K�@ � @BVE]`OX@BSDA � �>�@	�#]`G(@LSJ<DAD]`N 7 A�mLVUQTCEH6<?>�CEA�K�]�m �
F�HI@BN\< �#C[VEV a\Qo<D>�@BS0QTVEV SJ@B^_F�C[SJ@BHI@BN\<?A0N�@L@BK�@LKb<?]IADOX@BmLCEW 3PQ&mL]`H O�V[@L<D@	O�SD] �J@BmL<

�
�>�C[A�<?>�@BADCEA

�#C[VEV�WY]1mBF�A.]TNIK�@BSDC � C[N�a	F�AJ@#m QTAJ@BA�WYSD]`H/WYF�N�mL<DC[]`N�QTV�SJ@B^_F�C[SJ@BHI@BN\<?A
�
�>�@#SD@L^1F�C[SD@LH @LN\<?A�H8F�A,<

GX@ mL]`SDSJ@BmL<�C[Nb]`SDK�@LS0<D] K�@LSDC � @ <D>�@ mL]`SDSJ@Bm <	)�AJ@&��QTAJ@BA � �1<D@BO�A�AD>�]TF�V[KbG(@2<nQ �o@BN�<D] K�@ <?@Bm <

8



C[N�mB]`N�AJC[A,<?@BN�mBC[@LA#C[NPSD@L^1F�C[SD@LH @LN\<?A#ADOX@BmLCEZRmBQo<?CE]`N�A#G(@ WY]`SD@�)0AD@ ��QTAD@LA�QoSD@	K�@ ZRN�@BK
�

!kN � p < 
�
(h0@BC <?HI@L3`@LS�@ <$QTV � WY]�mLF�A0]`NgK�@ <?@Bm <?CEN�a CEN�mB]`N�ADC[A,<?@LN�mBCE@BA�CENbSJ@B^_F�CESD@BHI@BN\<DA�ADOX@Bm �
CEZ�m Qo<DC[]`N�A

�
�>�@�<?@BQTH ]TW.SJ@BAJ@ QTSJmn>�@BSJA$F�AD@ Q WY]TSDH QTV HI@L<?>�]�KMGRQTAJ@BKg]`NM<?>�@ ��]TW < �-QTSJ@8�-]`A,<

�#@BK�F�m <?CE]`N � ����� � <nQoG�F�VUQoS N�]T<?Qo<?CE]`N
�
�>�@PQTO�O�SD]\Qomn>c@ ��O(]`AJ@BA C[N�mB]`N�AJC[A,<?@BN�mBC[@LA&G(@ < �-@L@BN

SD@LK�F�N�K�QTN\< AJO(@LmBCEZ�m Qo<DC[]`N�A
�
�>�@P< �-] SD@LK�F�N�KRQoN_<IAJO(@LmBCEZ�m Qo<DC[]`N�A CEN�mBVEF�K�@PQTN ]`OX@BSDQo<?CE]`NRQTV

ADOX@BmLCEZRmBQo<?CE]`N QTN�K QMO�SD]`OX@BS,<k3\�_GRQTAD@LK ADOX@BmLCEZRmBQo<?CE]`N
�
�>�@IH @ <?>�]1K K�]1@BA�N�]T<2SD@L^_F�C[SJ@ QoN_3

H Qo<?>�@LH Q <?C[mBQTV;A �_C[VEV[A�QTN�K H Q 3�G(@ QoO�O�V[CE@BK G\3�HI]`AJ<�AJ]TW < ��QoSD@IK�@ � @BV[]TO(@LSDA � ��G�AJ<?SDQTmL<DC[]`N�A

QTSJ@�F�AD@LK <D]cSJ@BK�F�mB@ <?>�@ �JA,<nQo<D@ ADORQTmL@ �cC[NiSJ@B^_F�C[SJ@BHI@BN\<MADOX@BmLCEZRmBQo<?CE]`N�A
�
�>�@�WY]�mLF�A ]TW

<?>�C[A#<?>�@LADC[A�C[A0N�]T<0<?] ZRN�KgC[N�mL]`N�AJC[AJ<D@BN�mLC[@LA�C[NbSD@L^1F�C[SD@LH @LN\<?A�AJO(@LmBC ZRm Qo<DC[]`N�A�
 G�F�<$SDQo<?>�@LS0<D]

O�SJ] � CEK�@8Q HI@ QoN�A�<D] K�@LZ�N�C[N�a ^1F�QTV[C ZRm Qo<DC[]`NMHI@ QTAJF�SD@LA�WYSD]`H )0AD@ ��QTAJ@BA	GRQoAD@BK�]TN�<?>�@ SD@ �
^_F�C[SJ@BHI@BN\<?A#]TW:<D>�@�AJ31AJ<D@BH

�
h0] �-@ � @BS 
(K�@L<?@LSDHIC[N�CEN�a8<?>�Qo<�<?>�@	SJ@B^_F�CESD@BHI@BN\<DA�QoSD@�mB]`HIO�VE@L<?@

C[A�N�]T<�QTV��-Q 3�A�<DSDC � C[QTV �
��mLmB]`SJK�C[N�aP<?]b�-@LF�A"���$F��1CEmIQTN�K � @LV[V[CEN�a`A 
+AD@BVE@Bm <?C[N�aMmL]`HIO(]`N�@BN\<?A2GRQTAJ@BK ]TN AJF�O�O�VEC[@LS

C[N�WY]`SDH Qo<?CE]`N&H Q 3 VE@ QTK <?] O�CE<JW QTV[VEA � N 

�
�-]TH ORQoSDC[N�a Q�WY@ Qo<DF�SD@�V[CEAJ<�ADF�O�O�V[CE@BK G_3 Q � @BN�K�]`S�<D]

Q SJ@B^_F�CESD@BHI@BN\<DA�K�]1mBF�H @LN_<�C[A�N�]T<�QTV ��Q 31A-@ � @LmL<DC � @ � � AJ]TW < �-QTSD@�K�@ � @BV[]TO(@LS�H8F�AJ<-QTV[AJ] OX@BS �
WY]`SJH AD]`HI@�K�@BAJC[a`NbQTNRQoVE31ADCEA�G(@ WY]`SD@�mB]TH O�VE@L<DC[N�a8<D>�@�SD@B^_F�CESD@LH @LN_<DA�]oW.Q �-]`H OX]`N�@LN\<,�����R�

�>�@n����>�@LVEW � ���$0�	�$GRQTAJ@BK AJ31AJ<D@BH
�
�>�@IQTSJmn>�CE<D@BmL<DF�SD@ QoN�K SD@B^_F�CESD@LH @LN_<DA�]TW�<?>�@&A,3�A,<?@LH

mn>RQTN�a`@ K�S?QTA,<?CEm QTVEVE3 �#>�@BN ���$0� QTSJ@8<?]PG(@ F�AJ@BK
�

.AJ<DC[H Qo<?CEN�a <D>�@ K�C �ImBF�VE<k3�QoADAD]1mBC[Qo<?@LK

�#CE<D>����$0�\�1G�QTAD@LKgAJ31AJ<D@BHIA$C[A#mLSDCE<DC[mBQTV+C[NMK�@BmLC[K�CEN�a �#>�@L<D>�@BS$]TS0N�]T<$QImB]`HIOX]`N�@BN\<�GRQTAJ@BK

QTO�O�SD]\QTmn>MAD>�]`F�V[KPGX@�O�F�SDAJF�@BK
�

�-]1@B>�H 
	C[N � 5 p 
�
	K�@BAJmBSDCEG(@LAb<D>�@ N�@ �1< � @BSDAJC[]`N ]TW ���������g� � ���$N�A,<?SDF�mL<?C � @ ���	A,<

�g�$K�@LV �	
����2�����g� p
�
q
�
�������2��� p

�
q >RQTA QoK�K�@BK�N�@ � <?@Lmn>�N�CE^1F�@BA WY]`SI@BA,<?CEH Qo<DC[N�a

AD]oW < ��QTSJ@ K�@ � @LV[]`O�H @LN_<�@ �(]`S,<?A � �>�@2N�@ ��@BA,< � @BSDAJC[]`NM<?SJC[@BA�<D]IO�SD]1K�F�mB@ Q N�@ �=HI@L<D>�]1KPWY]TS

mB]TH OX]`N�@LN_<"�1GRQTAJ@BK AD]TW < �-QTSD@MAJ31A,<?@BHIA
�
�>�@PH @ <?>�]1KcF�AD@LA ]`G
�J@BmL< QTN�K WYF�N�m <?CE]`N O(]`CEN\<?A�


QTN�KIAD]TF�SDmL@0VEC[N�@LA.]TW(mB]1K�@0QTA.W QTmL<D]`SDA.WY]`S.K�@ <?@LSDHIC[N�CEN�a	@ �(]`SJ<�SJ@B^_F�CESD@BK <?]2G�F�CEV[K8<D>�@#AJ31AJ<D@BH
�

�>�@�O�QTO(@LS�QoV[AD]�mBV[QTC[HIA+<?>RQo< SD@LF�ADCEN�a$mL]`H OX]`N�@LN\<?A�CEA�GX@BA,<4CEW � C[@ ��@BK8WYSJ]`H/Q�G�V[QTm��T�1GX] � OX@BS �

N



ADOX@Bm <?C � @ � �>�@�@ �(]`SJ<4C[A�@ ��O�SD@LADAD@LK CEN <?@LSDHIA4]TW OX@BSJAD]`N1�_H ]`N\<D>�A � 
.VEV[C[A:CEN � 5 	 
RQTK�K�A.QTN�]o<?>�@LS
OX@BSDAJO(@LmL<DC � @2<?]I@BA,<?C[H Qo<DC[N�a mB]TAJ<?A�]TW4aTV[F�@�mB]1K�@�WY]`S����$0�\�1GRQTAJ@BKgA,31AJ<?@LH A � �>�@ HI]1K�@BV+CEA

F�AJ@LWYF�V�WY]TS$O�SD] � C[K�C[N�a Q G�QTADCEA�WY]`S�AJ@BVE@BmL<DC[]`N QoN�K�@ � QTVEFRQo<?CE]`Ng]TW�mBQTN�K�CEKRQo<D@ ���$0��mL]`HIO(] �
N�@LN_<DA

�
�>�@ mB]`A,<?A$]TW4C[N\<?@La`S?Qo<DC[N�aI<?>�@8���$0��C[N�mLV[F�K�@ ADF�mn>�W QTm <?]`SJA$QTA0WYF�N�m <?C[]TNgO(]TC[N\<?A0]TW

<?>�@ a`VEF�@ mB]1K�@ 
;<?>�@ O(@LSDmB@LN\<nQTa`@ ]TW�SJ@B^_F�C[SJ@BHI@BN\<?A2<?>RQ <8QTSJ@ ADQo<?CEAJZR@LK G\3 <?>�@ mB]`HIO(]TN�@BN\<�


QTN�K Q�K�C �ImLF�VE<k3 ]oW�CEN_<D@Ba`SDQo<?CE]`N W QTm <?]`S&WY]`S&@BQTmn> ���$0� mB]`HIO(]TN�@BN\<
�
�>�@MK�C � mLF�VE<k3 ]TW

C[N\<D@Ba`SDQo<?CE]`N�W QTmL<D]`S�C[A�C[HIO(]TSJ<nQoN_<�CEN <D>�@IAD@BVE@Bm <?C[]TN ]TW-mB]`HIOX]`N�@BN\<DA2WY]`S2QMORQTSJ<DC[mLF�VUQTS�AD]TW < �
�-QTSD@ A,31AJ<?@LH

�
�>�CEA <?>�@BADCEA <?SJC[@LA <?]�K�@L<D@BSDHIC[N�@ ADF�mn> W QTm <?]`SJA GRQoAD@BK ]`N <D>�@ CEN_<D@BSDQTmL<DC[]`N�A

GX@L< ��@B@BN�mB]`HIO(]TN�@BN\<?A�QTN�KP<?>�@2mL]`HIO�V[@ ��C <k3 ]TW <?>�@�mL]`H OX]`N�@LN\<�CEN\<?@BS,W QTmB@LA
�
�>�@2N�@��1<�AD@Bm �

<?CE]`N�K�@LADmBSJC[GX@BA � QTSJC[]`F�A�AD@BVE@Bm <?C[]TN QoN�K�@ � QTVEFRQo<?CE]`N�<D@Bmn>�N�CE^_F�@BA2N�@B@LK�@BK GX@LWY]`SJ@&C[N\<?@La`S?Qo<DC[N�a

mB]TH OX]`N�@LN_<DA
�

��������� J+#&D�02#;:>.E:;' "$. � .�3 '/49#&: *<:>=����-* � B>*8'/49#;:

�-]`HIO(]TN�@BN\<;AD@LV[@Bm <?CE]`N2QTN�K2@ � QTV[F�Qo<?CE]`N	C[A;QTN2C[HIO(]TSJ<nQoN_< QTSD@BQ#WY]TS <?>�CEA;SJ@BAJ@ QTSJmn> GX@Bm QoF�AD@�CE<+CEA

ADF�G�ADF�HI@BK G\3ImB]TH OX]`N�@LN_<-^_FRQTV[C ZRm Q <?C[]TN
�
�bQTN\3 ]TW <?>�@0WY]`V[VE]�#CEN�a�ORQTOX@BSJA->RQ � @�C[N\<?@LSD@BA,<?CEN�a

<?@Lmn>�N�CE^1F�@BA WY]`SIAD@LV[@Bm <?CEN�a QTN�K @ � QTVEFRQo<?CEN�a mB]`HIO(]TN�@BN\<?A � �bQTN\3�]TW�<?>�@LH 
�>�] ��@ � @BS�
�QTSJ@

GRQTAJ@BKI]`N&WYF�N�m <?C[]TNRQTV[C <k3 QTA.]`O�OX]`AD@LKI<D]2)$��*bQTSJ<DCEW QTm <?A4CEN8<?>�@#K�@LADC[aTNIO�>RQTAD@
�
�>�@#SD@LAD@BQTSDmn>

O�SJ@BAD@LN\<?@BKcC[N <?>�CEA <?>�@BADCEA&Qo<J<?@BHIO�<DA <?]g@ � QTV[FRQ <?@ mL]`HIO(]`N�@BN\<?A&GRQoAD@BK ]TN <?>�@ mL]`N\<?@LN_<DA&]TW

)$�b* K�]1mBF�HI@BN\<?A
�
��QTSDK�@LNRQTAk�� 2QoSDmBC[Q&QTN�K�� @BV��T] �#CE< M	K�@BAJmBSDCEG(@2QTNPCEN_<D@BSJ@BAJ<DC[N�a&<D]�]`V(m QTVEV[@LK

��@LV[@Bm <?]`S$WY]TS�<?>�@ @ � QoV[FRQo<DC[]`N�]TW�AD]TW < �-QTSD@ K�@LADCEa`N�A �9p 5 
 � �>�@&<?]1]`V�mL]`N�AJC[K�@LSDA	< �-]PmBQTAD@LA CEN
@ � QTVEFRQo<DC[N�a�AJ]TW < ��QoSD@�K�@BADCEa`N�A WY]`S8<?>�@bAJ@BV[@LmL<DC[]`Nc]TW$mL]`HIO(]`N�@BN\<?A � !kN <?>�@PZRSDA,< mBQTAD@ 
-<?>�@

mB@LSJ<?QTC[N\<k3 mBQTAD@ 
 <D>�@	H QTNRQTa`@LS �_N�] �#A0<D>�@�SD@BV[Qo<?C � @	SDQTN��_C[N�aTA�]TW4Q <D<?SJC[G�F�<?@BA#QoN�KM<DS?QTK�@ �1] �(A �
�>�@�<D]�]TV0K�@L<?@LSDHIC[N�@LA QTN�@ � QTV[F�Qo<?CE]`N HI@ QoADF�SJ@�GRQTAJ@BKi]`N <?>�@�Qo<D<DSDC[G�F�<?@ � QoV[F�@LA ]TW	@BQTmn>

mB]TH OX]`N�@LN_<�ADF�O�O�V[CE@BK G\3 <?>�@�H QTNRQTa`@LS
�
�$F�SDCEN�a2<D>�@�AJ@BmL]`N�K m QoAD@ 
1<?>�@�F�N�mL@BSJ<?QTC[N\<k3Im QoAD@ 
�Q

O�SJ]`GRQTG�CEV[CEAJ<?CEm�K�@L<?@LSDHIC[NRQ <?C[]TN WY]`S�@BQTmn>P]TW:<?>�@	mBQTN�K�CEKRQo<?@LA�C[A�mL]`HIO�F�<?@LK
�
�R]`S-<?>�C[A�mBQTAD@	<?>�@

5 q



SD@LVUQo<DC � @	S?QTN��_CEN�a`A�]TW4Qo<D<DSDC[G�F�<?@ � QTVEF�@BA#QTSJ@�F�N�mB@LSJ<?QTC[N � ��@LV[@LmL<?]TS#QTV[VE]�#A�WY]TS�<?>�@�F�AJ@ ]TW SDCEA �

QTNRQoVE31ADCEA-QTN�K K�@LmBC[AJC[]`NI<?>�@L]`SJ3 <D] @ �(@Bm <-<D>�@�]`F�<?mB]TH @0]TW <D>�@�AJ]TW < �-QTSD@$K�@BADCEa`N O�SD]1mB@BAJA
�
� @

>RQ � @	<D]&F�N�K�@LSDAJ<?QTN�KP<?>�@�SDC[A �_A#QTN�KPK�C �ImLF�VE<DC[@BA-QTADAJ]�mLCUQo<D@BK �#C <?> AD@LV[@LmL<?CEN�a QTN�KP@ � QoV[FRQo<DC[N�a

���$0�PmL]`HIO(]`N�@BN\<?A
�

�-SDC[QTN�KPC[N � 5 r�
 @���O�VUQoC[N�A-<D>�@�K�C �ImLF�VE<DC[@BA�QTN�KPO�SD]TG�V[@LH A�QoADAD]1mBC[Qo<?@LK��#CE<?>b���$0� AD@BVE@Bm �
<?CE]`N�QTN�K�@ � QTV[F�Qo<?CE]`N � �-SJCUQTN�KgO(]TC[N\<?A$]TF�<�<D>RQo<2���$0�g@ � QTVEFRQo<?CE]`N�CEA$K�C � mLF�VE<�G(@Lm QTF�AD@&CE<

C[A$QTN ]`O�<?CEH C M Qo<DC[]`NMO�SJ]`G�V[@LH � p�N 

�
h0@ QTV[AJ] ADF�a`aT@BAJ<DA F�ADC[N�a ��NRQTV 3_<?C[m8h�C[@LS?QTSJmn>\3 �.SD]1mB@BAJA

� ��h�� � �#>�@BN K�@LmBCEADC[]TN�A N�@B@BK <D]�GX@ H QTK�@ QTGX]`F�< H8F�V <?C[O�V[@I���$0� mB]TH OX]`N�@LN_<DA
�
�>�@LAD@

K�@LmBC[AJC[]`N�A�QTSD@�a`@BN�@LS?QTVEVE3IGRQTAJ@BK ]`N ^_FRQoV[CE<k3ImLSDCE<D@BSJCUQ�
_WYF�N�m <?C[]TNRQTVXmBSDC <?@LSDCUQ 
�QTSJmn>�CE<D@Bm <?F�SDQTV mLSDC �
<?@LSDC[Q�
RQTN�KMmB]TH O�VECUQTN�mB@��#CE<D>bA,<nQTN�KRQTSDK�A

�
�bQTN\3P]TW <D>�@2K�@BmLC[ADCE]`N�A�WY]`S0���$0�MAJ@BVE@BmL<DC[]`NbQTSJ@

K�SJC � @LNbG\3P^_FRQTVECE<k3 Qo<D<DSDCEG�F�<?@LA �
!kN � p 8 
�
 �T@ QoN�SD@LNRQTF�K�QTN�Kb�0]`H QTNRQ M MBC K�@BAJmBSDCEG(@�<?>�@ �->�@Bm��_V[CEAJ<��$SDC � @BN���]TW < �-QTSD@2
 � QTV �

FRQo<DC[]`N �b@ <?>�]1K�]`VE]`aT3 � ������
�� �
�
������
�� G�F�C[VEK�A	]`N F�ADCEN�a <?>�@I^_FRQTV[C <k3�mn>RQTSDQTmL<D@BSJC[AJ<DC[mLA

K�@ ZRN�@BK C[N�!,��� N 5 p 7 QTA;Q0a`F�C[K�@.WY]`S+AJ]TW < ��QoSD@-@ � QTV[FRQ <?C[]TN � ��C �	^1F�QTV[C <k3$mn>RQTSDQTmL<D@BSJC[AJ<DC[mLA K�SJC � @
<?>�@&@ � QTV[F�Qo<?CE]`N�O�SJ]�mL@BAJA2CEN�mBVEF�K�CEN�a�%�WYF�N�m <?C[]TNRQTV[C <k3 
XSD@LV[CUQoG�C[VECE<k3 
 F�ADQTG�CEV[CE<k3 
(H QTCEN_<?QTC[N�QTG�C[VECE<k3 


OX]`SJ<?QTG�C[VECE<k3 
�QTN�Kb@�� mLC[@LN�mL3
�
�>�@2SD@LAD@BQTSDmn>�QTO�O�VEC[@BA�HI@ QoADF�SJ@BHI@BN\<?A�<?]&<D>�@ mn>�QTS?QTm <?@LSDC[A,<?CEmBA

�

�>�@PADF�H ]TW0<?>�@PSD@LVUQo<DC � @ C[HIO(]`S,<nQTN�mB@ ]TW0@BQTmn>�mn>RQoS?QTm <?@BSJC[A,<?C[m CEA&a\Qo<D>�@BSJ@BKcQTN�KcF�AD@LKc<D]

H Q �T@&Q Z�NRQTV4K�@LmBCEADC[]TN�QTGX]`F�<�Q mL]`H OX]`N�@LN\<
�
�>�@ ������
�� O�SD@LAD@BN\<DA Q AJ@BHIC �1A,31AJ<?@LH Q <?C[m

QTO�O�SD]\QTmn> <?]�@ � QTV[FRQ <?C[N�a�Q�mB]`HIO(]TN�@BN\< � h�] ��@ � @BS�
\<D>�@-HI@L<D>�]�K2C[A;N�]T< � @LSJ32]`SDCEa`C[N�QTV � ��QoN_3

HI@L<?>�]�K�A#WY]`S#@ � QTVEFRQo<DC[N�a mB]TH OX]`N�@LN_<DA�K�SJC � @ @ � QoV[FRQo<DC[]`NPG\3M^_FRQTV[C <k3 mn>RQTSDQTmL<D@BSJC[AJ<DC[mLA � �R@BN �
<?]TN8C[N � 5 N 
�GX@BVEC[@ � @BA <?>RQo<�Q�O�SJ]�K�F�mL<�H Q 32G(@�@ � QTVEFRQo<?@LK G\3 @��1<?@LSDNRQTV�]`S;C[N\<?@LSDNRQTV�Qo<J<?SDCEG�F�<D@BA �
�>�@LAD@ Qo<D<DSDC[G�F�<?@LA2mBQTN G(@ @BC <?>�@LS	K�C[SJ@Bm <?VE3�]`S�C[N�K�C[SD@LmL<DVE3bH @BQTADF�SJ@BK

�
��F�mn> HI@ QTAJF�SD@LH @LN_<DA

H Q 3 GX@ QM<?>�@IZRSJAJ< AJ<?@LO C[N <?>�@ @ � QTVEFRQo<DC[]`N ]TW�H F�VE<DC[O�VE@8m QTN�K�C[KRQ <?@ImB]`HIO(]TN�@BN\<?A � !kN_<D@BS �
NRQTV Qo<D<DSDC[G�F�<?@LA�ADF�mn>bQTA�AJCNMB@ 
RQTVEa`]`SDC <?>�HIC[m�mL]`HIO�V[@ ��C <k3 
�QTN�KPV[@ � @BVEA�]TW;C[N�>�@BSDC <nQTN�mB@$H Q 3 N�]o<
GX@8Q � QTC[V[QTG�V[@ �#C <?>����$0��mL]`H OX]`N�@LN\<?A � �>�@8HI]`SD@2SD@BQTV[CEAJ<?CEm2QTO�O�SJ]\QTmn>g<?] H @BQTADF�SJC[N�a Qo< �
<?SJC[G�F�<?@BA�WY]`S����$0�bmL]`H OX]`N�@LN\<?A �-]TF�V[KbG(@	<?>�@ HI]`SD@�mL]`N � @BN\<DC[]`NRQoV;G�VUQTm��T�1GX] �MH @ <?>�]1K�A�


5G5



ADF�mn>&QTA;H @BQTADF�SJC[N�a#WYF�N�m <?CE]`NRQTVECE<k3 
 F�ADQTG�CEV[CE<k3 
 QTN�K H QTCEN_<?QTC[N�QTG�C[VECE<k3
�
�R]`S <?>�C[A:<?>�@LADC[A ��@-N�@L@BK

<?] GX@�QTG�VE@�<?] F�N�K�@BSDA,<nQTN�K �#>�@LSD@�]`F�S�^_FRQoV[CEZ�m Qo<DC[]`N HI@L<D>�]1K Z�<?A#C[N\<D]8<?>�@��#>�]TV[@	AD]oW < ��QTSJ@

K�@ � @BVE]`O�HI@BN\< O�CEmL<?F�SD@ � � @ N�@B@LK <D]�F�N�K�@LSDA,<nQTN�K <?>�Qo< QgHI]`SD@ mL]`HIO�V[@ <?@ K�@BADmLSDCEO�<?CE]`N ]TW

AD]oW < ��QTSJ@ AJ@BVE@BmL<DC[]`NMQTN�KM@ � QTV[FRQ <?C[]TN C[A�N�@LmB@BAJA?QTS,3 �
!kN � r\q 
�
��b]`SDCEADCE] QoN�K �AJ]`F��_CUQTA�C[N\<DSD]1K�F�mB@�<D>�@�!kF�AJ� QTSD@ � !")$�_<?CE<DCUQ���]oW <D�����0CEA ��WY]`SDH QTV

HI@L<?>�]�K�]TV[]`aT3 WY]`S @ � QTV[FRQ <?C[N�a AD]TW < �-QTSD@ O�SJ]�K�F�mL<DA � �>�@ HI@L<?>�]�KdmB]TN�ADCEAJ<?AP]TW2AJ@BV[@LmL<DC[]`N 


QTAJAD@BAJADHI@BN\<�
�QTN�K @ � QTV[FRQ <?C[]TN ]TW�AJ]TW < �-QTSD@gO�SD]1K�F�mL<DA � !kF�A,� QoSD@g@LN�mB]`HIORQTAJAD@LA < �-] H QTC[N

O�>RQoAD@BAL% K�@LADC[aTNdQTN�KdQTO�O�V[C[mBQo<?CE]`N
�
�>�@�K�@BAJC[a`NiO�>�QTAD@�mL]`N�ADCEAJ<DA ]TW�K�@LZ�N�C[N�a <D>�@ QTm <?]`SJA

C[N � ]`V � @BK �#CE<D>�<?>�@8AD]TW < �-QTSJ@8O�SD]1K�F�m <
�
�$F�SDC[N�a <?>�@8K�@BAJC[a`N�O�>RQTAJ@8<?>�@ <k31OX@8]TW�@ � QoV[FRQo<DC[]`N

SD@L^_F�C[SJ@BK 
 @BC <?>�@LS�WY]`SDH QTV ]TS�ORQTSJ<DCE<DC[]`N�CEN�a8]TW O�SJ]�K�F�mL<?A 
 C[A#K�@LZ�N�@BK
�
�>�@2K�@BAJC[a`NMO�>RQoAD@ QTV[AJ]

@BN�mB]`HIORQTAJAD@BA�K�@ ZRN�CEN�a�<?>�@�^1F�QTV[C <k3 Q <D<?SJC[G�F�<?@BA4QTN�K QTAJAD]1mBCUQ <?C[N�a�HI@ QTAJF�SD@LA �#CE<?> @ QTmn> ]TW <?>�@

Qo<J<?SDCEG�F�<D@BA
�
*;QoAJ<?V 3 
�QTN QTaTa`SD@La\Qo<?@ � QTV[F�@�CEA-mB]TH O�F�<?@BK <?] K�@L<?@LSDHIC[N�@#<?>�@�SD@LmB]`HIHI@BN�KRQ <?C[]TN

WY]`S�<?>�@	mL]`H OX]`N�@LN\<
�
!kN <?>�@�QTO�O�VEC[m Q <?C[]TN O�>�QTAD@�Qo<J<?SJC[G�F�<D@BA�QoSD@$HI@ QTAJF�SD@LKPQTN�KPQTaTa`SD@La\Qo<?@LK

<?]&WY]`SJH Q&SD@LmB]`HIH @LN�KRQo<DC[]`N ]oW <D>�@�O�SD]1K�F�m <
�

�b]`SJC[ADCE] QTN�K��AJ]`F��_CUQoAB7 HI@L<D>�]�K�C[A�N�]T<$<?>�@&]`N�VE3MHI@L<D>�]�Kb<?>RQo<$mB]`N�AJC[A,<?A	]TW�AJ@BV[@LmL<DC[]`N 


QTAJAD@BAJADHI@BN\<�
�QTN�K @ � QTV[FRQ <?C[]TN � *+CEmn>�]T<nQ @L<PQoV
�
C[N\<?SJ]�K�F�mB@b<D>�@��;]`SJ<?QTG�V[@ 
#�0@LF�A?QoG�V[@ 
0!kN �

<?@La`S?Q <?@BK 
���]oW < ��QTSJ@g�M]�K�F�V[@BA � ���0!,��� � �.SJ]`a`S?QoH AJ<?QTSJ<D@BKcG_3 <?>�@M)
�
�
�
��C[S �R]`SDmL@ � :�7 
 �

�>�@ ORQoO(@LS K�@LADmBSJC[GX@BA8<D>�@ QTO�O�SD]\QTmn> ]TN G�F�C[VEK�C[N�abmL]`H H QTN�K mB@LN_<D@BSJA
�
���#!,��� F�AJ@BA&<?>�@

�.SD]1K�F�m <2
 ��QTHIC[N�Qo<?CE]`N��.SD]1mB@LADA � ��
�� � 
:Q H8F�VE<DC �1O�>RQTAD@LK�QTO�O�SD]\QTmn> WY]`S$AJ@BVE@BmL<DC[N�ab���$0�

mB]TH OX]`N�@LN_<DA
�
��
��fmB]TN_<?QTC[N�A Z � @PO�>�QTAD@LAB% CEK�@BN\<DCEZRmBQo<?CE]`N 
4AJmBSD@L@BN�CEN�a�
�AJ<?QTN�K1�1QTV[]`N�@ <?@LAJ<�


C[N\<D@Ba`SDQo<?CE]`N <?@LAJ<�
-QTN�K Z�@BV[K <D@BA,<
�
�>�@ CEK�@BN\<DCEZRmBQo<?CE]`N O�>RQTAJ@ K�@L<D@BSJH CEN�@BA&C W�QgmBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<2AJ>�]`F�VEK GX@ AD@BVE@Bm <?@BK WY]`S	WYF�SJ<D>�@BS�@ ��QoH CENRQo<?CE]`N
�
�$F�SJC[N�a <D>�@ ADmBSJ@B@LN�C[N�abO�>RQTAJ@

<?>�@8mB]`HIOX]`N�@BN\<DA�AD@LV[@LmL<?@LK�WY]`S�@ ��QoH CENRQo<?CE]`NbQTSD@2ZRVE<D@BSD@LKgGRQTAJ@BK�]`N Q � QTCEVUQTG�VE@	K�]1mBF�HI@BN\<nQ �
<?CE]`N

�
!kN�<?>�@8AJ<?QTN�K1��QoV[]`N�@�<?@LAJ<DC[N�a O�>RQTAD@ @ QTmn>�]TW�<?>�@ ���$0��mL]`H OX]`N�@LN\<?A$QoSD@ <D@BA,<?@BKgWY]TS

OX@BSJWY]TSDH QTN�mB@
�
�>�@	CEN_<D@Ba`SDQo<?CE]`N <D@BA,<?C[N�a8O�>RQTAJ@�<?SJC[@LA�<?]&K�@L<?@LSDHIC[N�@�>�] � @ �(@BmL<DC � @BVE3 Q mL]`H �

OX]`N�@BN\< m QTN GX@ICEN\<?@BaTS?Qo<D@BK C[N\<?]MQ a`C � @BN QTSDmn>�C <?@LmL<?F�SD@ � �-]`HIO(]TN�@BN\<?A	<D>RQo<2ORQTAJA2<D>�@&<?@BA,<

5 p



QTSJ@$@BN\<?@LSD@LKMCEN\<?]&Q SJ@BF�ADQTG�VE@$mB]`HIOX]`N�@BN\<�SJ@BOX]`ADC <?]`S,3
�
�>�@$ZR@BVEK <?@LAJ<?CEN�a8O�>�QTAD@	K�@ <?@LSDHIC[N�@LA

<?>�@ C[N\<?@LS"�1]TO(@LS?QTG�CEV[C <k3g]TW0Q�mL]`HIO(]`N�@BN\< WY]`S�ZR@LV[K ]`OX@BSDQo<?CE]`NRQTV�O�SJ]TZRVE@BA
�
�>�@ mL]`H OX]`N�@LN\<

<?>�Qo<�O(@LSJWY]`SJH A�<?>�@ GX@BAJ<�K�F�SDCEN�a <?>�@8<D@BAJ<DC[N�aPO�>�QTAD@LA2CEA	AD@LV[@Bm <?@LK WY]`S�C[N\<?@La`S?Qo<DC[]`N�C[N\<?] <?>�@

AJ31A,<?@BH
�
�>�C[A	<D>�@BAJC[A �#C[VEV�AD@LV[@LmL<2m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_<DA�GRQTAD@LK ]TN Q ADC ��O�>�QTAD@IO�SD]1mB@LADA

�

�>�@2O�SD]1mB@LADA#C[A�mL]`HIO�V[@ <?@$WY]`S�AJ@ QTSJmn>�C[N�a�
RAD@BVE@Bm <?C[N�a�
 QTN�KP@ � QTVEFRQo<DC[N�a&mL]`H OX]`N�@LN\<?A �
!kN � :05 
�
 ��]TN_<DC[] K�@LADmBSJC[GX@BA0<?>�@ ��� � �>�@ � ��>�@BV W � �$O�<DC[]`N � �	0����� � �>�C[A0H @ <?>�]1KMC[A#mB]`N �

ADCEK�@BSJ@BK QTN @ �1<?@BN�ADC[]TN ]TW�<?>�@ 
 ��OX@BSJC[@BN�mB@P� QTmL<D]`SJ3
�
�>�@ O�SJ]�mL@BAJA WY]`S AJ@BVE@BmL<DC[N�a�SJ@BF�ADQTG�VE@

mB]TH OX]`N�@LN_<DA�CEA#K�@LZRN�@BK
�
�>�@ O�SJ]�mL@BAJA�mB]TN_<?QTC[N�A#<D>�@2m QTORQoG�C[VECE<?CE@BA-WY]TS0mLF�AJ<D]`HICNM Q <?C[]TN

�
�>�@

�$0��� AJ@BV[@LmL<DC[]`N�O�SJ]�mL@BADA:>RQoA;AJC ��O�>RQTAD@LAB%:AD@BQTSDmn> 
TADmLSD@L@BN�CEN�a�
 @ � QTV[F�Qo<?CE]`N 
 QTNRQoVE31ADCEA�
 K�@BO�V[] 3 �
HI@BN\<�
1QTN�K QTAJAD@BAJADHI@BN\<

�
�R]`S4@BQTmn> O�>RQTAD@#<?>�@0N_F�H G(@LS�]oW QTV <?@LSDNRQo<DC � @BA�K�@BmLSD@BQTAD@LA � �>�@�ZRSDA,<

O�>RQoAD@ 
RAJ@ QTSJmn> 
 QTmLmBF�H8F�VUQo<D@BA�QTVEV(OX]`AJADC[G�V[@$mBQTN�K�CEKRQo<?@�mB]`HIO(]TN�@BN\<?A�G�QTAD@LKM]TN SD@B^_F�CESD@LH @LN_<DA

QTN�K mLSDC <?@BSJCUQ K�@LZRN�@LKPC[N <D>�@	mBSJCE<?@LSDC[Q K�@ ZRN�CE<DC[]`N O�SD]1mB@LADA
�
�>�@	AJ@ QTSJmn>bO�>RQTAD@	SJ@B^_F�CESD@BA�H F�V �

<?CEO�V[@&AJ@ QTSJmn> V[]1m Q <?C[]TN�A
�
�>�@BAJ@ V[]1m Q <?C[]TN�A	AD>�]TF�V[K G(@IK�]1mBF�HI@BN\<?@LK QTN�K C[N�mBV[F�K�@ C[N � >�]`F�AJ@

mB]TH OX]`N�@LN_< SD@LO(]`AJCE<D]`SDCE@BA�
�<D>�@�!kN\<D@BSDN�@L<�
0H QTa\Q�MLC[N�@LA�
 �J]`F�SDNRQTVEA�
�mL]`N�WY@BSJ@BN�mL@BA 
�mB]TV[V[@BQTa`F�@LA�


� @LN�K�]`SJA�
1@L<Dm � �>�@0AD@BQTSDmn>IO�>RQoAD@0AD>�]`F�V[K&<?@LSDHIC[NRQo<D@ �#>�@LN AJ@ QTSJmn>�C[N�a�WY]`S.N�@	�iQTV <?@LSDNRQo<DC � @BA�


ZRN�K�A0WY@	�
�
�$F�SJC[N�a&<?>�@ AJmBSD@L@BN�CEN�a O�>RQTAD@�<?>�@ GX@BA,<�AJF�CE<?QTG�V[@	mL]`HIO(]`N�@BN\<?A�QTSD@�mn>�]TAD@BNbWYSD]`H

QTVEV�QTV <?@LSDNRQo<DC � @BA � �>�@&mB]TH OX]`N�@LN_<DA�QTSD@&mn>�]`AD@LN GRQoAD@BK ]`N ^_FRQTVECEW 31C[N�a <?>�SD@BAJ>�]`VEK�A � QTA �#CEV[V

]`F�S HI@L<D>�]�K � �#>�C[mn>cV[CEH C < <?>�@MN_F�H G(@LSI]oW$OX]`ADAJC[G�VE@ m QTN�K�C[KRQo<D@BA mn>�]`AJ@BNcWY]`S @ � QTV[F�Qo<?CE]`N �
�>�@	@ � QoV[FRQo<DC[]`N O�>RQTAJ@�QTNRQTV 3 MB@BA�<D>�@$mL]`H OX]`N�@LN\<?A�GRQTAJ@BKP]`N @ � QoV[FRQo<DC[]`N mBSJCE<?@LSDC[Q QTN�K K�]�m �
F�HI@BN\<	@ � QoV[FRQo<DC[]`N�SD@BAJF�VE<DA � �>�@&@ � QoV[FRQo<DC[]`NbC[N�mLV[F�K�@BA	QTN�QTVE3 MBCEN�a <D>�@8<?]1]`V[A�QTN�K A,<?F�K�31CEN�a
<?>�@ Q � QTC[V[QTG�VE@8WY@ Qo<DF�SD@LA � �C[HI@ K�@BV[Q 3�A�WY]`S2AD>�CEO�O�CEN�ab]oW-<?>�@ O�SJ]�K�F�mL< ]`S�O�SD]1K�F�m < SJ@BV[@BQTAD@LA

H Q 3 GX@ QTN C[HIOX]`SJ<?QTN\< W QTm <?]`S �#>�@BN @ � QTVEFRQo<DC[N�aM<?>�@ O�SD]1K�F�mL< � �>�@ @ � QTVEFRQo<?CE]`N ]oW�@BQTmn>

mB]TH OX]`N�@LN_< C[A K�]�mLF�HI@BN\<?@LK WY]TS2WYF�<DF�SD@ SD@LWY@LSD@LN�mB@PQTN�K WY]`S V[Qo<?@LS QTN�QTVE31ADCEA
�
�>�@PQTNRQTV 31ADC[A

O�>RQoAD@�CEN�mBVEF�K�@LA Q O�SD]TO(@LS QoADAD@LADAJH @LN_< ]TW$KRQ <nQ mL]`V[VE@Bm <?@BKcK�F�SJC[N�a <?>�@b@ � QoV[FRQo<DC[]`N O�>�QTAD@ �
�>�@b^1F�QTV[C <nQo<DC � @Pmn>RQoS?QTm <?@BSJC[A,<?C[mLA ]TW�<?>�@�QTVE<D@BSDN�Qo<?C � @BA QTSJ@�QTN�QTVE3 MB@LK F�AJC[N�a <?>�@b��NRQTV 3_<?C[m

h�CE@BSDQTSDmn>\3M�.SD]1mB@LADA � �$h�� �
�
�	]`N\<?C[]IQTO�O�V[CE@BA�<?>�@8�$0���fHI@L<D>�]1KM<D] Q&m QoAD@2AJ<?F�K�3MC[N � : q 
 �

5�:



�>�@ O�QTO(@LS&QTVEAD]�K�@BADmLSDCEG(@LA8<?>�@ O�CE<JW QTV[VEA QoN�K O�SJ]`G�V[@LH A2WY]`F�N�K �#>�C[V[@ QTO�O�VE31C[N�aM<?>�@ AD@BVE@Bm �
<?CE]`N HI@L<D>�]1K <?]M<?>�@ mBQTAD@ AJ<?F�K�3

�
�>�@ m QTAJ@ AJ<DF�K�3 SD@BOX]`S,<?@BK C[N � ]`V � @LK Qg���$��� O�SJ] �J@Bm <

F�N�K�@BS mL]`N\<?S?QomL< <D] <?>�@gh�F�a`>�@BA mB]`SJO(]`SDQo<?CE]`N
�
�>�@bSD@BAJF�VE<DA C[N�K�C[mBQo<?@LK <?>�Qo< <D>�@ �$0���

HI@L<?>�]�KMO�SD] � C[K�@BA$QoNb@�� mLC[@LN_<�
(mL]`N�AJC[AJ<D@BN\<�
(QTN�Kb^_FRQTV[C <k3 @ � QTVEFRQo<DC[]`NPO�SJ]�mL@BADA � �>�@ SJ@BAJF�VE<DA

]TW(<?>�@0m QTAJ@BA�AJ<?F�K�3 QTV[AJ] CEN�K�C[mBQo<?@LKI<D>RQo<�<?>�@0�$h�� H @ <?>�]1KIC[A�H ]TSD@#@ �(@Bm <?C � @$Qo<�O�SJ]�K�F�mBC[N�a

SD@LV[@ � QoN_<�C[N�WY]`SDH Qo<?CE]`N WY]`S����	0�MAD@BVE@Bm <?C[]TNb<?>�QTN�<?>�@ ��@BC[aT>_<D@BKgAJmB]`SJC[N�a H @ <?>�]1K � � ��� �
�

�	]`N\<?CE]b@ <&QTV
�
WYF�SJ<D>�@BS QTO�O�V 3�<?>�@ �	0��� HI@L<D>�]1K <?]bm QTAJ@ A,<?F�K�CE@BA C[N � : p�
 � �$N�mB@ QTa\QTCEN

<?>�@$H @ <?>�]1K AD@L@BHIA�<?]8GX@ � @BSJ3 @ �(@BmL<DC � @	C[N AJ@BV[@LmL<DC[N�a&QoN�K @ � QTVEFRQo<?CEN�a ���$0� mB]TH OX]`N�@LN_<DA

WY]`S�F�AD@ �#CE<D>�C[N Q2mL]`HIO(]`N�@BN\<,�1G�QTAD@LK AD]TW < �-QTSJ@�AJ31A,<?@BH
�
!kN ]`SJK�@BS�<?]2ZRN�K mL]`HIO(]`N�@BN\<?A�<?>RQ <

�#C[VEV A?Qo<DC[AJW 3 Q aTC � @LN K�@LADC[aTN 
�]`F�S�QTO�O�SD]\QTmn> F�AD@BA�<D>�@�AJ@ QTSJmn> 
�AJmBSD@L@BN�CEN�a�
RQoN�K @ � QTVEFRQo<DC[]`NI]TW

<?>�@2�	0���/HI@L<?>�]�K
�
h�] �-@ � @LS�
 �-@�HI]�K�CEW 3 <?>�@�ADC � O�>RQTAJ@	O�SD]1mB@LADA#AD]&<D>RQo<���@	m QTNPmL]`V[VE@BmL<

HI@ QTAJF�SD@LA-<?] C[K�@LN_<DCEW 3 mBQTN�K�CEKRQo<?@�mB]`HIOX]`N�@BN\<DA�<?>�Qo<�QoSD@�AJF�CE<?QTG�VE@0WY]`S�Q aTC � @LN K�@LADC[aTN GRQTAJ@BK

]`N QTN CEN_<D@Ba`SDQo<?@LK HI]1K�@BV
�
� @ F�AJ@ <?>�@ ��h�� <?]M@ � QTVEFRQo<?@ImB] � @BS?Qoa`@ QTN�K Z�<DN�@BAJA8H @ <?SJC[mBA

K�F�SJC[N�a ^_FRQTVECEZRmBQo<?CE]`N
�

�>�@#�$h�� mB]TN_<?QTC[N�A4ADC �&AJ<D@BO�A
�
�R]`F�S4]TW <D>�@�AJ<D@BO�A�K�@ <?@BSJH CEN�@-<D>�@�C[HIO(]TSJ<nQoN�mB@-QTN�K&SD@LVUQ �

<?C � @ ��@BC[aT>_<DA�]oW(W QTm <?]`SJA�C[N � ]`V � @LK CEN <D>�@0QTNRQTV 31ADC[A � < 5 
 � �>�@#Z�W <D> A,<?@BO C[A.F�AJ@BKI<?]�mn>�@Bm�� <?>�@
mB]TN�ADCEAJ<?@LN�mL3 ]TW(<?>�@0SD@LADF�V <?A

�
�>�@�VUQoAJ<�AJ<D@BO CEA�F�AD@BK <D] mBQTV[mLF�VUQ <?@0QTN Qoa`a`SD@La\Qo<D@ � QTSJCUQTG�V[@ � !kN

<?>�@2ZRSJAJ<0AJ<D@BO�QIAJ^1F�QTSD@ O�SDCE]`SDC <k3 mB]TH ORQoSDC[AJ]`NPH Q <?SDC � CEA#mBSD@BQo<?@LK
�
�>�@ H Qo<?SJC � @BV[@LH @LN\<�Q <

mB@LV[V������ 
TSD@BmL]`SDK�A <?>�@-SD@LVUQo<DC � @�CEH OX]`SJ<?QTN�mL@�]oW � QTSDC[QTG�V[@�� � @BSJADF�A � QoSDCUQoG�V[@���� <�< 
 � �>�@�AJ@BmL]`N�K
AJ<D@BO CEN � ]`V � @BA-Q ORQTCES �#CEAD@#mB]`HIORQTSJC[AJ]`N ]TW <?>�@ � QTSDC[QTG�V[@LA � �>�@�mB]TH ORQoSDC[AJ]`NImB]`N�AJC[A,<?A-]oW+mB]`N �
<?SDQTAJ<DC[N�a$<D>�@#C[HIO(]TSJ<nQoN�mB@�]oW(]TN�@ � QoSDCUQoG�V[@ �#CE<?>IQTN�]T<?>�@LS � �>�@0aTS?QTN_F�V[QTSDC <k38QTN�KISJ@LZRN�@BHI@BN\<

]TW(<?>�@0C[HIO(]TSJ<nQoN�mB@�AJm QTVE@�mBQTN GX@�QoK �JF�AJ<D@BK QTmBmL]`SDK�CEN�a <D]2<D>�@0N1F�H8G(@LS-QoN�K <k31OX@BA-]oW W QTm <?]`SJA

C[N � ]`V � @BK � �>�@	O�QTC[S �#C[AD@�mB]`HIORQTSJC[AJ]`N <DSDC[@LA�<D]8K�@L<D@BSJH CEN�@�>�] � H8F�mn> HI]`SJ@�C[HIOX]`SJ<?QTN\<-]`N�@

� QTSDC[QTG�VE@2CEA�<D>RQTN QTN�]o<?>�@LS � !jW�Q � QoSDCUQoG�V[@��-CEA�HI]`SD@2C[HIO(]TSJ<nQoN_<0<?>�QTN�Q � QTSJCUQTG�VE@	� 
X<?>�@LN Q

H QTS � C[A#O�VUQomB@BKP<?] �-QTSDKP<?>�@��
�
�>�@ O�SJ] ��CEH C <k3 ]TW;<?>�@2H QTS � K�@L<D@BSJH CEN�@BA#>�] � H F�mn>�HI]`SD@

C[HIOX]`SJ<?QTN\<
��C[A�<?>RQTN��
�
�>�@IH QTS �bCEN�K�C[mBQo<?@LA	Q S?QTN��1CEN�a ]TW�<?>�@ � QTSJCUQTG�V[@BA � �>�@ � QoV[F�@&CEN

5 r



@ Qomn> mL@BV[V�]TW <?>�@�mL]`H O�QTSDCEAD]`N&H Qo<?SJC � SD@	�R@Bm <?A�<?>�@�SDQTN��_C[N�a`A.]TWX<?>�@ � QTSJCUQTG�VE@BA � �R]`S4@ ��QTH O�V[@ 


CEW � ��QTA#QoADADCEa`N�@LKbQ < ]`N <?>�@	AJm QTVE@ 
1<?>�@	mL@BV[V Qo< � � � ��]`F�VEK mB]`N\<?QTC[N Q < QoN�K <?>�@	mL@BVEV Qo< � � �
��]`F�V[KPmL]`N\<nQTCEN 5 � < � �1<D@BOP<?>�SJ@B@�C[N � ]TV � @LA#mB]`HIO�F�<DC[N�a8<D>�@�@BC[aT@BN � @LmL<?]TS0]oW <D>�@�mB]`HIORQTSJC[AD]TN
H Qo<?SJC �

�
��QTQo<k3IF�AD@LA�Q � @BSDQTa`CEN�a ] � @LS-N�]TSDH QTV[C MB@BKImB]TV[F�HIN�A.<?] mB]`HIO�F�<D@�<?>�@�@BCEa`@BN � @BmL<D]`S-]TS

<?>�@ O�SJC[]`SJCE<k3 � @Bm <?]`S � <G< 
 � �>�@ WY]`F�S,<?> AJ<D@BO F�AJ@BA2<?>�@ O�SDCE]`SDC <k3 � @LmL<D]`S mBQTV[mLF�VUQo<D@BK C[N AJ<D@BO

<?>�SD@B@�<?]IQTAJADCEa`NbCEH OX]`S,<nQTN�mL@ � QTV[F�@BA�<?] � QTSDC[QTG�V[@LA � �>�@�� ��� � QTSDC[QTG�V[@	CEA#QTADAJC[a`N�@BKP<?>�@ � QTV[F�@

C[N8<D>�@ � ��� OX]`ADC <?C[]TN8C[N8<D>�@�O�SDCE]`SDC <k3 � @Bm <?]`S � �>�@�Z�W <D>IA,<?@LO QoNRQTVE3 ML@BA4<?>�@�mB]`N�AJC[A,<?@BN�mL3&]TWX<?>�@
S?QoN��_C[N�a`A-]TW+<?>�@ � QoSDCUQoG�V[@LA � � mL]`N�AJC[AJ<D@BN�m 3 CEN�K�@�� QTN�KPQ mB]`N�AJC[A,<?@BN�mL3 SDQo<?CE]8QTSJ@$mB]`HIO�F�<D@BK

�

!jW�<?>�@ mB]`N�AJC[A,<?@BN�mL3�SDQo<?CE] C[A$q
�95 q ]`S$VE@BADA 
 <?>�@&S?QTN��_CEN�a`A$QoSD@8mL]`N�ADCEK�@BSJ@BK QTmLmB@BO�<nQTG�VE@ � �1<D@BO

ADC � C[A2QTO�O�V[C[@LK �#>�@BN <D>�@ mL]`N�AJC[AJ<D@BN�m 3 SDQo<?CE]PC[N�K�CEm Qo<D@BA QTN QomBmB@LO�<nQoG�V[@ISD@LADF�V <
�
��a`a`SD@La\Qo<D@

� QTSDC[QTG�VE@BA m QTN�G(@bmB]`HIO�F�<D@BK � ��<?>�@LS HI@L<D>�]�K�A QTSJ@�Q � QTC[V[QTG�VE@ WY]`S QTAJADCEa`N�C[N�a ��@BCEa`>\<?A <D]

� QTSDC[QTG�VE@BA � � @ K�@BmLC[K�@LKb<?>�Qo<���h��iGX@BAJ<�Z�<?A�]`F�S0N�@B@LK�A
�
�/mB]`HIORQTSJC[AD]TNb]TW��$h�� QoN�K�<?>�@

H8F�V <?C ��Qo<D<DSDCEG�F�<?@ � QTV[F�@$<D>�@B]TSJ3 CEA�K�@BAJmBSDCEG(@LKbGX@BVE] � �

!kN � 8 
�
��-@BV <?]`N mB]TH ORQoSD@BA QoN�K @ ��O(]`AJ@BA ��@ Q �_N�@LADAD@LA ]TW�G(]o<?> <?>�@P��h��fHI@L<D>�]1K QoN�K

<?>�@�H8F�V <?C ��Qo<D<DSDCEG�F�<?@ � QoV[F�@#<?>�@L]`SJ3 � �b�;5� � � ��mBmL]`SDK�C[N�a2<?] <D>�@�QoF�<?>�]TS�
1]`N�@�]oW <?>�@ �-@BQ � �
N�@LADAD@LA ]oW��$h�� C[A�<D>RQo<�Q SDQo<?CE] ADmBQTV[@ ]TW�H @BQTADF�SJ@BHI@BN\<�C[A�SD@L^1F�C[SD@LK 
 �#>�@LSD@ QoA�<D>�@I�b�:5$

]`N�V 3 SJ@B^_F�CESD@BA8QTN C[N\<?@LS � QTV�ADm QoV[@ � ��V[AD]�
�QTADAJC[a`N�CEN�a ��@BCEa`>\<?A8<?] � QoSDCUQoG�V[@LA �#CE<D> <?>�@ �$h��

C[A�OX@BSJmB@BC � @LK QTA2QTH8G�CEa`F�]`F�A � �>�@ H Q �J]`S ��@ Q �_N�@LADA8]oW#�b�:5$ CEA	<?>RQo<2C < K�]�@LA2N�]T< >�Q � @

QTNRQoVE3_<?CEm ADF�O�O(]TSJ<8WY]`S H @BQTADF�SJC[N�a�mB]`N�AJC[A,<?@BN�mL3 ]TW#HI@ QoADF�SJ@BHI@BN\<?A
�
��h��f^_FRQoN_<DCEZR@LA&mB]`N �

ADCEAJ<D@BN�m 3 �#CE<D> Q mB]`N�ADC[A,<?@LN�mL3�C[N�K�@ � QTN�K�S?Qo<DC[]
�
�6mB]`HIORQTSJC[AD]TNg]TW�<?>�@ < �-]PHI@L<?>�]�K�A$QTV[AJ]

AD>�]��@BK <D>RQo<&N�@LCE<D>�@BS ]`N�@ O�SJ]�K�F�mB@LA8<?>�@ ADQTHI@ SD@LADF�V <?A
�
h�] �-@ � @LS�
�QTA8V[]TN�agQTA <?>�@ A,<?@LO�A

C[N � ]`V � @BK �#C <?>8GX]T<?> H @ <?>�]1K�A�QTSD@��T@BO�<.mB]`N�ADC[A,<?@LN_<�
T<?>�@-SD@LADF�V <?A ]TWR<?>�@�< �-]�H @ <?>�]1K�A�AJ>�]`F�VEK

GX@&SD@ QoAD]`NRQoG�V[@
�
� @ QoO�O�VE3b<?>�@&F�AD@ ]TW��$h��d<?]P]`F�S	mL]`HIO(]`N�@BN\<�^_FRQTV[C ZRm Q <?C[]TNgQTO�O�SD]\QTmn>

�

!kN�<?>�@ N�@ �1< AJ@Bm <?C[]TN HI]`SJ@8^_FRQTV[C ZRm Q <?C[]TN�QTO�O�SJ]\QTmn>�@LA2QTSD@&K�@LADmLSDC[GX@BK
�
�>�@BAJ@ QTO�O�SD]\Qomn>�@BA 


F�N�VEC��o@$<?>�@�]`N�@	<D]IGX@�O�SD@LAD@LN_<D@BK 
XK�] N�]T<0F�AJ@2)$��* QoSJ<?C W QTmL<DA�<?] ^_FRQTVECEW 3 mL]`HIO(]`N�@BN\<?A
�

5�<



��������� J+#&D�02#;:>.E:;'�� B>* � 4�5637*8'/49#;:

!kK�@BQTV[V 3 Qg^_FRQTVECEZRmBQo<?CE]`N HI@L<D>�]1K �-]`F�V[K G(@ OX@BS,WY]`SDHI@BK G�QTAD@LKc]TNc^_FRQoN_<DCE<?Qo<?C � @ HI@L<D>�]�K�A

QTN�Kb<?>�@8K�@BADCEa`N�]TW�Q A,31AJ<?@LH
�
�$F�S�QTO�O�SJ]\QTmn> QTO�O�V[CE@BA���@L<	�>�@B]`S,3�<?] K�@BSJC � @ AD]`HI@ ^_FRQTN �

<?C <nQo<DC � @&H @ <?SDCEmBA	WY]`S	<?>�@ ] � @LS?QTVEV�^1F�QTV[C ZRm Qo<DC[]`N�]oW�QPm QTN�K�C[KRQo<D@ mL]`HIO(]`N�@BN\< � �>�@IWY]TV[V[] � �
C[N�a ORQTOX@BS QTO�O�V[CE@BA AJ]`H @�^_FRQoV[CE<?Qo<?C � @�QTN�Ki^_FRQTN\<?C <nQo<DC � @�H @ <?>�]1K�A�
0G�F�< <D>�@ QTAJAD@BAJADHI@BN\<

C[A�GRQoAD@BK AD]`VE@BVE3 ]TN G�V[QTm��T�1G(] � <D@Bmn>�N�CE^_F�@BA&QoA ]`O�O(]`AJ@BK <D]�QoK�K�SD@LADAJC[N�a�<D>�@IK�@BAJC[a`N ]TW�<?>�@

mB]TH OX]`N�@LN_<DA
�
��QTCEK�@BNgQTN�Kg�0mBF�GX@ CEN � : 	 
;K�@LADmBSJC[GX@ <D>�@8���	��
 � �.SD]1mBF�SJ@BHI@BN\<,���$SJC[@BN\<D@BK

�#@B^_F�C[SJ@BHI@BN\<?A0
.N�a`CEN�@B@LSDCEN�a
�-HI@L<?>�]�K WY]`S#QomB^_F�C[SJC[N�a AJ]TW < ��QoSD@�SD@L^1F�C[SD@LH @LN\<?A
�
�>�@ ���	��


HI@L<?>�]�K�CEA�QTO�O�VEC[@BKg<D]PmB]`HIO(]TN�@BN\<,�_GRQTAD@LK AJ31AJ<D@BHIA
�
�>�@IQTF�<D>�]`SDA�QoV[]`N�a �#CE<?>�< ��]b]o<?>�@LS

<?@BQTH HI@BH8GX@BSJA�QTmL^_F�C[SJ@BK�SJ@B^_F�CESD@BHI@BN\<DA�WY]`S�QIAJ]TW < �-QTSD@ AJ31AJ<D@BH WYSD]`H � QTSJC[]`F�A#K�]1mBF�H @LN_<DA

QTN�K A,<nQ �o@B>�]TV[K�@LSDA
�
�>�@ <?@BQTH <D>�@BN WY]`SJH @LK Qg^_F�@BA,<?CE]`N�NRQTCESD@ QoN�K AD@BN\< C < <?]�mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<$ADF�O�O�V[C[@LSDA
�
�>�@&AJF�O�O�VEC[@BSL79A$QTN�A ��@BSJA2<D] <?>�@&^_F�@LAJ<DC[]`N�N�QTC[SJ@&QTV[VE] �-@LKg<?>�@8<D@ QTH

]TW�@BN�a`C[N�@L@BSJA$<?]PK�@L<D@BSJH CEN�@ �#>�CEmn> ���$0�gmB]TH OX]`N�@LN_<DA	H ]TAJ<$WYF�V ZRV[VE@BK�<D>�@&SD@L^_F�C[SJ@BHI@BN\<?A
�

��C � mBQTN�K�CEKRQo<D@ mB]TH OX]`N�@LN_<DA ��@BSD@ AJ@BVE@BmL<D@BK
�
;@BA,<&m QoAD@BA ��@BSJ@PQTO�O�VEC[@LK <?]b<?>�@ mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<DA2WY]TS2@ � QTV[FRQ <?C[]TN � �>�@ @ � QTV[FRQ <?C[]TN ]oW-<?>�@ mL]`H OX]`N�@LN\<?A �-@LSD@IGRQTAD@LK ]`N ^_FRQTV �
CE<?Qo<?C � @MQTN�Kc^_FRQTN\<?C <nQo<DC � @�QTAJAD@LADADHI@BN\< � �>�@�H QTC[N AJ<?Q �T@L>�]`VEK�@BS <?>�@LNiQTK�K�@BK ��@BCEa`>\<?AI]TW

C[HIOX]`SJ<?QTN�mB@2<?] <?>�@&SD@B^_F�CESD@LH @LN_<DA	GRQTAJ@BK ]`Ng<?>�@IQTAJAD@LADADHI@BN\<
�
�>�@&V[@LADAD]TN�A�V[@ QoSDN�@LKgWYSD]`H

<?>�@-mB]TH OX]`N�@LN_<�@ � QTVEFRQo<?CE]`N2O�SD]1mB@LADA4VE@BK <D]�<?>�@������0
�H @ <?>�]1K � �>�@����	��
�HI@L<D>�]�K C[A QTN

CE<D@BSDQo<?C � @�SD@L^1F�C[SD@LH @LN\<4QTmL^_F�C[AJCE<?CE]`N2O�SD]1mB@LADA <D>RQo<;mB]TN_<DC[N_F�@LA�F�N\<?CEV_H ]`A,<;CEW�N�]T<4QoV[V\]TW�<?>�@�mBF�A �
<?]TH @LS�SJ@B^_F�C[SJ@BHI@BN\<?A�QTSD@2A?Q <?C[A,ZR@BK

�
�>�@ O�SD]1mB@LADA$>�QTA0<D>�SD@L@8AJ<?QTa`@LA

�

�QTmn>�AJ<?QTa`@2O�SD] � C[K�@LA

a`F�CEKRQTN�mL@ WY]`S�QTmB^_F�CESDC[N�a mBF�A,<?]`HI@BS$QTN�K O�SD]1K�F�m <	C[N�WY]`SDH Qo<?CE]`N
�
�>�@I���$0�gO�SD]1K�F�m <?A�QTSJ@

AD@LV[@LmL<?@LKgGRQTAJ@BKb]`N�AJF�O�O�VEC[@BS#CEN�WY]`SDH Qo<DC[]`N 
1<?@LAJ<�m QTAJ@BA�
 QTN�KMmBF�A,<?]`HI@BSk�1V[@LK�K�@LH ]TN�AJ<DS?Qo<DC[]`N�A

]TW;<?>�@�O�SJ]�K�F�mL<
�

�-@ Qomn>bQoN�K �-]`N�@ ��@BV[V(O�SD]TO(]`AJ@$Q �-Q 3 <D]8^_FRQTV[C W 3 ���$0� mB]`HIO(]TN�@BN\<?A�WY]`S-HI@BK�CEm QTV A,3�A �
<?@LH A.G�QTAD@LK ]`N ^_FRQTVECE<k38mLSDC <?@BSJCUQ � 	 
 � �>�@LSD@�QTSD@�< ��] H Q �J]`S.O�>RQTAD@LA.<?]	<?>�@#AJ@BV[@LmL<DC[]`N ]TW(m QTN �

5�7



K�CEKRQo<?@-mB]`HIO(]TN�@BN\<?A.WY]`S�H @LK�C[mBQTV�A,3�A,<?@LH A
�
�>�@�ZRSDA,<�O�>RQTAJ@0CEN�mBVEF�K�@LA4@ � QTVEFRQo<?CE]`N8O�V[QTN�N�CEN�a �

�>�@ HI]`AJ< C[HIO(]TSJ<nQoN_<2A,<?@BO K�F�SDC[N�ag@ � QTVEFRQo<?CE]`N O�VUQTN�N�C[N�abC[A <D]g@BN�ADF�SJ@ <?>RQo<8QTV[V�AD]oW < ��QTSJ@

SD@L^_F�C[SJ@BHI@BN\<?A�QTSD@ ��@BV[V+K�@LZRN�@LK�QTN�KbmB]`HIO�VE@L<?@
�
�_<?@BO�A�H8F�A,<0G(@�<nQ �o@BNM<?]I@BN�AJF�SD@2<?>RQo<0<?>�@

���$0� mB]`HIO(]TN�@BN\<&CEA Z�<8WY]`S2<?>�@ HI@BK�C[m QoV�A,3�A,<?@LH
�
�-SDC <?@BSJCUQbWY]TS @ � QTVEFRQo<DC[N�a�<D>�@P���$0�

mB]TH OX]`N�@LN_<DA�AD>�]`F�V[K G(@$@LAJ<?QTG�V[CEAD>�@LK QTmLmB]`SJK�C[N�a <?]&QTK�>�@BSJ@BN�mL@$<?]8SJ@B^_F�C[SJ@BHI@BN\<?A 
�mB]TAJ<?A 
�<?>�@

� @LN�K�]`SL79A�O�SD]1mB@BAJA�H Qo<?F�SJCE<k3 VE@ � @LV 
�QTN�K <D>�@�AJF�a`a`@LAJ<?CE]`N�A�]oW+F�AD@LSDA�]TW <?>�@$mL]`HIO(]`N�@BN\<?A � �>�@

ADF�H H Qo<?CE]`NI]TW <?>�@�^_FRQTN\<?C <nQo<DC � @�ADmL]`SD@LA�mB]TV[V[@LmL<D@BK WY]TS-@ Qomn> mBSJCE<?@LSDCE]`N WY]`S�@ Qomn>M���	0�IAD]TW < �
�-QTSD@�ORQTm�� QTaT@�QTSD@$<D>�@BNM@ � QTVEFRQo<?@LKMQTN�K <?>�@�>�CEa`>�@LAJ<#ADmL]`SD@�CEK�@BN\<?C ZR@BA�<D>�@	GX@BAJ<0mL]`H OX]`N�@LN\<

WY]`S8<D>�@PAJ31AJ<D@BH
�
�>�@MAJ@BmL]`N�K�O�>RQTAD@P]TW0<?>�@MAJ@BVE@BmL<DC[]`N ]TW�Q�mB]`HIOX]`N�@BN\< CEA&^1F�QTV[C ZRm Qo<DC[]`N

O�V[QTN�N�CEN�a
�
'$FRQoV[CEZ�m Qo<DC[]`N O�VUQTN�N�C[N�a�CEN � ]`V � @BA&<D>�@ F�AD@M]TW0H8F�V <?CEO�V[@ K�]�mLF�HI@BN\<?A C[N�mBV[F�K�C[N�a

SD@L^_F�C[SJ@BHI@BN\<?A�AJO(@LmBC ZRm Qo<DC[]`N 
�C[N\<D@BSJW QomB@$AJO(@LmBCEZ�m Qo<DC[]`N 
_<?@LAJ<�O�VUQTN�A 
�<DS?QTmL@ QTG�CEV[C <k3 K�]�mLF�HI@BN\<?A 


mB]TN�ZRa`F�SDQo<?CE]`N�H QTNRQoa`@BHI@BN\<�O�VUQTN�A�
XQTN�Kg>�Q�M QTSJK�QTNRQoVE31ADCEA
�
�>�SD@L@8^_FRQTVECEZRmBQo<?CE]`NMQTmL<DC � CE<DC[@BA

<?>�Qo<-AJ>�]`F�VEK GX@�OX@BS,WY]`SDHI@BKIK�F�SJC[N�a2^_FRQTVECEZRmBQo<?CE]`N C[N�mLV[F�K�@�QTmLmB@BO�<nQTN�mL@�<D@BAJ<DC[N�a�
 � @BSDC ZRm Q <?C[]TN

<?@LAJ<DC[N�a�
�QTN�K SJ@ � C[@	� ]TW+<?>�@ � @BN�K�]`SB7 A�^_FRQTVECE<k3IAJ31AJ<D@BH �
�>�@�ZRNRQoV AJ<D@BO CEN <?>�@�^1F�QTV[C ZRm Qo<DC[]`N

O�V[QTN�N�CEN�a O�>RQTAJ@ C[A�<D] �#SJCE<?@2QISD@BOX]`S,< �#>�C[mn>�VE@ QTK�A0<D] Q K�@BmLC[AJC[]`NbQTGX]`F�<�Q ���$0�MmL]`HIO(] �
N�@LN_<

�
��VE<D>�]`F�a`> <D>�@ QoO�O�SD]`QTmn>bCEN � 	 
:CEA�C[N\<?@LSD@LAJ<?CEN�a�
�<D>�@2QTO�O�SJ]\QTmn>MK�]�@LA�N�]T<0QTK�K�SJ@BAJA�<?>�@

O�SJ]`G�V[@LH ]TW ^_FRQTVECEW 31C[N�a&mL]`HIO(]`N�@BN\<?A#C[N <D>�@�K�@BAJC[a`NPO�>RQoAD@
�

�>�@ ���	#
 � ���$H OX]`N�@LN_< #
.AJ<DC[N�a
�$O�SJ] �J@Bm < � p 	 
�C[A�mB]`N�mB@BSJN�@BK �#CE<?> K�@ � @LV[]`O�CEN�abQTN

C[N\<D@Ba`SDQo<?@LK @LN � CESD]`N�HI@BN\< � !"
 ��WY]`S.^_FRQTVECEW 31C[N�a�QTN�K <?@BA,<?CEN�a�mB]`HIO(]TN�@BN\<?A � �>�@#H QoC[N&a`]\QoV�]TW

<?>�@$SD@LAD@ QoSDmn>PC[A�<?]8K�@ � @LV[]`O <?>�@�!"
 �#>�C[mn>PC[N�O�F�<?A-)$��* QTA-<D>�@�<D@BAJ<�K�@BAJmBSDCEO�<?CE]`N V[QTN�a`FRQoa`@
�

�>�@ SJ@BAJ@ QTSJmn>�@BSJA QoSD@ CEN\<?@BSJ@BA,<?@BK CEN <?@LAJ<DC[N�a�<D>�@ HI@BAJA?QTa`@LA�
.mBQTV[VEGRQTm��_A�
.G�SDQTN�mn>�CEN�a�
4VE]�]TO�A�


QTN�KgQTmL<DC � @ ]`G��J@Bm <?A � ��@B^_F�@LN�mB@ K�C[QTa`S?QoH A0QTSJ@8F�AD@LKg<?] G�F�C[VEKb<?>�@&)$��* <?@LAJ<	O�SD]TZRVE@ � �>�@

SD@LAD@BQTSDmn>MK�]1@BA�N�]o<�<?S,3 <D]8mB]`H G�C[N�@$)$��* � C[@ �#A�<D]8K�@ � @BVE]`OMQ N�@	� <D@BAJ<#@ ��@BmBF�<?C[]TN O�SD]TZ�V[@ 


C[N�AJ<?@BQTK <D>�@�QoO�O�SD]`QTmn> <?SJC[@LA�<?] ADCEH O�VECEW 3 <?>�@�)$��* � C[@	�#A � �`QTSJK QTN�K ��CEm��_C[N QTSJ@�N�]T<�AJ]`V[@LVE3

WY]1mBF�AJ@BK&]`N <D>�@�O�SJ@ �1CEH O�V[@BHI@BN\<?Qo<?CE]`N�O�>RQTAJ@
�
�.C[m��_CEN8@L<4QTV

�
WYF�SJ<D>�@BS K�@BAJmBSJC[GX@�QTN8CEN_<D@Ba`SDQo<?@LK

QTO�O�SD]\QTmn> <?]g<D@BA,<?C[N�a mL]`HIO(]`N�@BN\<?A F�AJC[N�a�CEN_<D@BSDQTmL<DC[]`N K�C[QTa`SDQTH A8QTA8<?>�@ <D@BAJ< K�@BADmLSDCEO�<?CE]`N

5 	



VUQoN�a`FRQTaT@2CEN � r 7 
 � �>�@ SJ@BAD@BQTSDmn>�CEA�CEN\<?@BSJ@BA,<?@BK�C[N�@ ��O�V[]`C <?CEN�a&<?>�@ )$��* @BN � C[SJ]`N�HI@BN\<	QoN�K
K�@ � @BVE]`O�CEN�a QTN C[N\<?@La`S?Qo<D@BKc)$�b* <?@LAJ< K�@LADmBSJC[O�<DC[]`N V[QTN�a`FRQoa`@ � ;@ *:Q � <D>RQo< C[A8QTO�O�VEC[@BK <D]

G�V[QTm��T�1G(] � <?@LAJ<?A
�
�>�@�<?@LAJ<DA��#C[V[VR<?QTSDa`@ <�HI@BAJA?QTa`@LA�@���mn>RQoN�a`@BKPGX@L< ��@B@LNM<D>�@$AJ31A,<?@BH F�N�K�@LS

<?@LAJ<;QTN�K�<D>�@.<?@LAJ<?@LS
�
�>�@4<?@LAJ<;K�@BAJmBSJC[O�<DC[]`N	V[QTN�a`FRQoa`@4ADOX@BmLCEZR@LA:AJ31N\<nQ ��WY]`S V[]1]`O�A�
 G�S?QTN�mn>�C[N�a�


QTN�K mL]`N�mLF�SDSJ@BN�m 3PQTA-WY]`F�N�K C[N )���* AD@B^_F�@LN�mB@2K�C[QTa`S?QoH A
�
�>�@�QTF�<?>�]`SJA�QTVEAD]8K�@LADmLSDC[GX@$<?>�@

C[N�WY]`SDH QTV�AD@LH QTN\<DC[mBA&]oW0)$��* C[N\<?@LS?QTm <?C[]TN K�CUQoa`S?QTHIA QTN�K <?>�@LN O�SD]`OX]`AJ@ N�@ � mB]TN�AJ<DSDF�m <?A

<?>�Qo<&H Q 3 GX@ N�@L@BK�@LK WY]TS8Q�<?@LAJ<DC[N�ag@LN � CESD]`N�H @LN_< � !kN � <�7 
�AJ@B^_F�@BN�mB@bQTN�K mB]TV[VUQoG(]`SDQo<?CE]`N
K�C[QTa`S?QoH A.QoSD@�F�AJ@BK WY]TS4<?@BA,<?CEN�a2<D>�@#C[N\<?@LS?QTm <?CE]`N�A.GX@L< ��@B@BN ]`G��J@LmL<?A

�
h�] ��@ � @LS�
1<?>�@#SD@LAD@BQTSDmn>

K�]1@BA�N�]T<�mL]`H O�V[@L<D@BV 3&QTK�K�SD@BAJA-Q��-Q 3&<?]�<?@BA,<�<?>�@0mB]`HIOX]`N�@BN\<DA � C[Q2Q	A,3�A,<?@LH Qo<DC[m0QTO�O�SD]\QTmn> �
�>�@ 3&WY]�mLF�A.]`N ��Q 31A�<?]	<?@LAJ<�mB]1K�@0QTA.]`O�OX]`AJ@BK <?] ��Q 31A�<?]	ZRN�K W QTF�V <?A4CEN <D>�@#K�@BAJC[a`N O�>�QTAD@

�

��QTF�K�SJ3�@L<�QTV
�
QoSD@�mB]`N�mB@BSJN�@BK �#CE<?> Q�<?@BA,<?CEN�a �_WY]`Sk�_<?SJF�AJ<:HI@L<D>�]1K2<D>RQo<;C[N\<?@La`S?Q <?@BA:K�@LADCEa`N

QTN�Kg<D@BA,<�QTO�O�SJ]\QTmn>�@LA$WY]`S�^_FRQoV[CEW 31CEN�a mL]`H OX]`N�@LN\<?A � 7 
 � �>�@&HI@L<?>�]�K � CE@ �#A�Q mL]`H OX]`N�@LN\<

QTA�Q$AJ@L<�mB]TH OX]`AD@LK ]TW(Q�AJO(@LmBC ZRm Qo<DC[]`N 
`C[HIO�V[@LH @LN\<nQo<DC[]`N 
oQTN�K8<D@BA,<�mBQTAD@LA
�
�>�@�<D@BA,<?C[N�a �_WY]`Sk�

<?SJF�AJ<�QTO�O�SJ]\QTmn> F�AJ@BA�H8F�<nQo<DC[]`N QTNRQTV 31ADC[A�<?] mn>�@Bm�� WY]TS�mL]`N�ADCEAJ<D@BN�m 3 GX@L< ��@B@BNPAJO(@LmBCEZ�m Qo<DC[]`N 


C[HIO�VE@BHI@BN\<nQo<DC[]`N 
oQoN�K8<?@LAJ<?CEN�a
�
�>�C[A�H @ <?>�]1K8C[A N�]T<.mL]`N�mL@BSDN�@BK �#CE<D> <?>�@-K�@BAJC[a`N QTN�K )$��*

HI]�K�@LV[CEN�a O�>RQTAJ@ ]TW�<?>�@IAD]oW < ��QTSJ@ VECEWY@ � mL31mBVE@ � �>�@ QoO�O�SD]`QTmn> F�AJ@BA8aT@BN�@ <?C[mIQTVEa`]`SJCE<?>�H A�<D]

K�@ <?@BSJH CEN�@ <D@BA,<8m QoAD@BA8<D>RQo< H Q 3 WYF�S,<?>�@LS8mn>�@Bm�� WY]`S2C[N�mL]`N�ADCEAJ<D@BN�mLC[@BA C[N <D>�@ mL]`HIO(]`N�@BN\<?A
�

�>�CEA$QTO�O�SD]\QTmn>�C[A0N�]T<$mBQTORQTG�V[@2]TW.<nQ �_CEN�a QTK � QoN_<?QTa`@ ]TW�)$�b* K�CUQTa`SDQTHIA#<D] ^_FRQTVECEW 3PmL]`H �
OX]`N�@BN\<DA

�
�R]`S8]TF�S&QTO�O�SD]\QTmn> ��@PSD@ QoV[CNML@ <D>RQo< SD@ <?SJC[@ � CEN�agmB]TH OX]`N�@LN_<DA&WYSD]`H � @LN�K�]`SJAI]TS

SD@LO(]TADCE<D]`SDCE@BA�C[A�CEH OX]`S,<nQTN\<�
X>�] ��@ � @LS �-@ �#CEV[V;N�]T<	CEN_<D@Ba`SDQo<?@ SD@ <?SDCE@ � C[N�a H @ <?>�]1K�A$CEN\<?] ]`F�S

QTO�O�SD]\QTmn>
�
�1]`H @	HI@L<D>�]1K�A0QTSD@�QTm��_N�] �#VE@BK�a`@LK�GX@BVE]�

�

��������� J+#&D�02#;:>.E:;' ?@. 0 #&GH4�'H#&, 49.�G@*<:>=�� =�*<01'H*8' 4C#&:

�d>�@LN�AD@ QoSDmn>�CEN�a WY]`S0m QTN�K�C[KRQ <?@ mL]`HIO(]`N�@BN\<?A�WY]TS�a\QoObWYF�V ZRV[VEH @LN_<�
 AD@ � @BSDQTV�VE]�mBQo<?CE]`N�A#H Q 3

GX@ AD@BQTSDmn>�@LK
�
��HI]`N�a�<D>�@ V[]1m Q <?C[]TN�A QoSD@ VE]�mBQTV�SD@BOX]`AJCE<?]TSDC[@LA

�
�1]`O�>�CEAJ<?CEm Qo<D@BK AJ@ QTSJmn> QoN�K

5�8



SD@ <?SJC[@ � QTV�H @ <?>�]1K�A�QTSJ@ISJ@B^_F�CESD@BK <?]P@LN�ADF�SJ@I<D>RQo<�HI]`AJ<�C W�N�]T< QTV[V m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_<DA

WY]`S Q�K�@BAJC[a`N H Q 3 G(@ WY]TF�N�K
�
!kN � : < 
�
.*+@BA,<?@LS�
.�dC[V��1CE@ 
�QTN�K �-F�AJ<nQoSDK QTO�O�VE3 <?>�@ CEK�@ QM]TW

F�AJC[N�aIAJ<D@BSD@L]T<k31O(@LA�
(mBVUQoADA0mB]`HIORQTS,<?HI@BN\<?A 
 QTN�KgQoADAD]1mBC[Qo<?CE]`NPSDF�VE@BA�WY]`S#^_FRQTVECEW 31C[N�a&<D>�@ SJ@BF�AJ@

]TW�AD]TW < �-QTSJ@�QTS,<?C W QTmL<DA
�
�>�@BAJ@g)���* mB]TN�AJ<DSDF�m <?A QoSD@PF�AD@LK <D] K�@ ZRN�@MAD@BQTSDmn> mBSDC <?@LSDCUQ�WY]TS

SD@LF�AD@ m QTN�K�C[KRQ <?@BA
�
�>�@ F�AD@ ]oW4<?>�@2AJ<D@BSJ@B]T<k31OX@8V[CEH C <?A-<D>�@ AJ@ QTSJmn>g<?] <?>�]TAD@ ]TG��J@Bm <?A �#>�C[mn>

mB]TN_<?QTC[N <?>�@�AJ<?@LSD@L]T<k31O(@	]`S�QTSJ@�K�@LSDC � @BK WYSJ]`H <?>�@�]`G��J@Bm <��#CE<D> <?>�@�AJ<D@BSJ@B]T<k31OX@
�
��<D<DSDC[G�F�<?@ �

5�QTVEF�@�mBVUQoADADC ZRm Q <?C[]TNbmBQTN�O�SJ] � CEK�@ Q AJ<DSDF�m <?F�SJ@BKgCEN\<?@BaTS?Qo<DC[]`NP]TW�QoADAD]1mBC[Qo<?CE]`NPSD]`VE@BA#C[N\<D] <?>�@

AD@BQTSDmn> mBSDC <?@LSDCUQ ]TW�QTN ]TG��J@Bm <
�
)0ADC[N�abmLVUQTAJADCEZ�m Qo<DC[]`N�A	WY]`S�SJ@BF�ADQTG�V[@ImB]TH OX]`N�@LN_<DA K�]�@LA N�]o<

a`FRQoS?QTN\<?@L@	<?>RQo<�WY]TS#QIa`C � @LNMK�@BADCEa`NMmB]`HIO(]TN�@BN\<?A �#C <?> <?>�@�GX@BA,<�Z�<0QoSD@�C[K�@LN\<?CEZ�@BK �
h�@LN�N�C[N�a`@BS4@ ��O�VUQTCEN�A�mL]`HIO(]`N�@BN\<.SD@LO(]TADCE<D]`SDCE@BA C[N � p 7 
 � h0@-<?SJC[@LA�<?]$HIC[N�C[HICNMB@4<D>�@�mLVUQTAJADC �

ZRmBQo<?CE]`N QTN�K K�]`H QTC[N QTNRQTV 31ADC[A�SD@L^_F�C[SJ@BK <D]8K�@BAJC[a`N QTN�K AJF�O�OX]`SJ<#Q2mB]`HIOX]`N�@BN\<-SD@BOX]`AJCE<?]TSJ3
�

�>�@MORQTOX@BS <?SJC[@BA&<D] SJ@BK�F�mL@M<D>�@MK�@BOX@BN�K�@BN�mL@g]`NcmBVUQoADADC ZRm Q <?C[]TN�A&G\3 F�ADCEN�a <D]�]TV[A�
���
�
�*

� � QTSDAJ@&QTN�Kg
 �1<DS?QTm <	
.H QomBA$*+CEADO �0QTN�K �-]1K�@ � C[N�K�@LS
�
!kNga`@LN�@BSDQTV�Q mBVUQoADADC ZRm Q <?C[]TNbA,3�A,<?@LH

SD@LV[CE@BA0>�@ Q � C[V 3b]TNb<?>�@8AJ<DSDF�m <?F�SJ@8]TW4<D>�@ SJ@BOX]`ADC <?]`S,3 � !jW.<?>�@ AJ<?SJF�mL<DF�SD@ ]TW.<?>�@ SD@LO(]`AJCE<D]`SJ3PCEA

N�]T<$O�SD]`OX@BSJVE3MG�F�CEVE<$Qo<�<D>�@&G(@La`C[N�N�C[N�a�
X<D>�@BN SD@ <?SJC[@ � QTV;]TW�mL]`H OX]`N�@LN\<?A	H Q 3MGX@ � @LSJ3gCEN�@LW �
ZRmLC[@BN\< QTN�K K�C � mLF�VE<

�
�>�SD@L@ H QTCEN�SD@ <?SDCE@ � QTV4HI@L<D>�]1K�A�@���C[A,< � �>�@L3 CEN�mBVEF�K�@&@LN1F�H @LS?Qo<D@BK

mBV[QTADAJCEZRmBQo<?CE]`N 
 W QTmB@ <?@LK&mBVUQoADADC ZRm Q <?C[]TN 
`QTN�K WYSD@L@ �_<D@��1<.C[N�K�@���C[N�a
�

.N_F�HI@BSDQo<?@LK&mBVUQoADADC ZRm Q <?C[]TN

C[A�<?>�@	HI@L<D>�]1K F�AD@LKPG_3 <?>�@$�$@ ��@L3P�$@LmBC[H QTV AJ31A,<?@BH QTN�K SD@LV[CE@BA->�@ Q � C[VE3 ]`N <D>�@	AJ<DSDF�m <?F�SJ@

]TWX<?>�@�SJ@BOX]`ADC <?]`S,3 � p�

�
� QTmB@ <?@LK mLVUQTAJADCEZ�m Qo<DC[]`N&K�]1@BA.N�]T<�@BN_F�HI@BSDQo<?@�<?>�@�mB]`HIO(]TN�@BN\<?A�CEN_<D]�Q

>�CE@BS?QoSDmn>\3 
oG�F�<;C[N�A,<?@BQTK mLVUQTAJADC ZR@BA;mB]`HIOX]`N�@BN\<DA;G�QTAD@LK ]`N Qo<D<DSDCEG�F�<?@LA
�
�R]`S+<?>�CEA+mBVUQoADADC ZRm Q <?C[]TN

HI@L<?>�]�KPV[@LADA#AJ<DSDF�m <?F�SJ@ CEA#SD@B^_F�CESD@LKMWY]`S�<D>�@�SD@LO(]`AJCE<D]`SJ3
�
�>�@ V[QTAJ<#mLVUQTAJADCEZ�m Qo<DC[]`N 
1WYSD@L@ �_<D@��1<

C[N�K�@���C[N�a ]`S-QTF�<?]TH Qo<DC[m#C[N�K�@���C[N�a�
_F�AD@�<D>�@�<D@��1<�mL]`N\<?@BN\<DA�]TW <?>�@�mB]TH OX]`N�@LN_<-]`S-K�]�mLF�H @LN\<

WY]`S�C[N�K�@���C[N�a <?>�@BH
�
�>�@�^_F�@LSDCE@BA�WY]TSDHI@BKIG_3 <D>�@�F�AD@BSJA�SD@L^_F�C[SJ@BK ]TN�VE3 �o@L3 �-]TSDK�A-<D>RQo<�H Q 3

GX@0WY]`F�N�K C[N <?>�@�K�]1mBF�H @LN_<DA
�
�RSD@L@ �_<D@��1<�CEN�K�@ ��CEN�a HI@L<D>�]1K�A�K�] N�]T<�SJ@B^_F�C[SJ@$QTN\3IAJ<DSDF�m <?F�SJ@

<?] <D>�@ SD@BOX]`AJCE<?]TSJ3
�

.N_F�HI@BSDQo<?@LK QTN�K W QTmL@L<D@BK mBVUQoADADC ZRm Q <?C[]TN�AJ31AJ<D@BHIA K�]MN�]T<2QoKRQTO�< ��@BV[V

<?] <D>�@ mn>RQTN�a`CEN�aPC[N�WYSDQTAJ<DSDF�m <?F�SJ@BA�]TW�SD@LO(]`AJCE<D]`SDCE@BA
�
�>�@IWYSJ@B@n�_<?@ ��<2CEN�K�@���CEN�aPH @ <?>�]1K�A�QTSJ@

5 N



�JF�A,<�<D]�]2ADCEH O�VE@0QTN�K N�QTC � @ � h0@BN�N�CEN�a`@LS�O�SJ]`OX]`AD@LA�QTN @ � ]TV[F�<DC[]`NRQoSJ3&K�@LADCEa`N ]TW SD@BOX]`AJCE<?]TSDC[@LA �
�>�CEA2K�@BADCEa`N ]TW�<?>�@ SD@LO(]TADCE<D]`SJ3�SD@L^1F�C[SD@LA�V[CE<J<?VE@ C[N�CE<?C[QTV;@ �(]`SJ<2QTN�K A,<?SDF�mL<?F�SD@

�
�>�@ SD@LO(]TADC �

<?]TSJ3bF�AD@LK <D@Bmn>�N�CE^_F�@BA	<?] CEN�mBSJ@BHI@BN\<nQoV[VE3MCEH O�SJ] � @&QTA�CE<	CEA�F�AJ@BK � !kN�CE<DCUQTVEVE3 <?>�@8SD@LO(]`AJCE<D]`SJ3

H8F�A,<0G(@�OX]`O�F�V[Qo<?@LK �#C <?>PmB]TH OX]`N�@LN_<DA�
R<?>�@ ��
�
�* <?]1]`V <D>�@BNMF�AD@LA�QoF�<?]`H Qo<DC[m$@ ��<DS?QTm <?CE]`N

<?] SD@ <?SDCE@ � @�mB]TH OX]`N�@LN_<DA�WYSJ]`H <?@ �1<-ZRVE@BA�QoN�K F�AJ@BA�AJ@BHIC ��QoF�<?]`H Qo<DC[m�HI@L<D>�]�K�A�WY]`S�C[N�K�@���C[N�a

C[N\<D]M<D>�@ SJ@BOX]`ADC <?]`S,3
�
�>�@ SD@LADF�V <?C[N�abSJ@BOX]`ADC <?]`S,3 H Q 3�mL]`N\<nQTCEN C[N�mB]`HIO�V[@ <?@IQTN�K C[N�mL]`N�AJC[A �

<?@LN\<	C[N�WY]TSDH Qo<?CE]`N
�
�>_F�A�
 ^1F�@BSJ3�SD@ WY]`SDH8F�VUQo<DC[]`NbQTN�KgAJ]TW <,�_H Qo<Dmn>�C[N�a <?@Lmn>�N�CE^1F�@BA�QTSJ@ F�AJ@BK

<?] SD@LAJ<?SJF�mL<DF�SD@$<D>�@�CEN�WY]`SJH Qo<DC[]`N
�
�>�@��-]�K�@ ��CEN�K�@BS�AJ31A,<?@BH <?>�@LN F�AJ@BA�N�@	� SD@L<DSDCE@ � QTVR<?@Lmn> �

N�CE^1F�@BA	<?] ZRN�K <?>�@ImL]`HIO(]`N�@BN\<?A�QTVEV[] �#C[N�a <?>�@ ] � @LS?QTVEV4AJ31A,<?@BH <D]bQoKRQTO�<	<D]P<D>�@&@ � ]`V � CEN�a

@BN � C[SJ]`N�HI@BN\<�
��#>�C[mn>MG(@LmB]`HI@�H ]`SJ@	@ �(@Bm <?C � @2QTA�<?>�@�SD@LO(]TADCE<D]`SJ3 C[A�F�AJ@BKbH ]`SJ@$WYSD@L^1F�@BN\<?V 3 �
�b]`SJ@BV.QTN�K ��V[@ ��QoN�K�@BS	O�SD@BAJ@BN\<�<?>�@I���(�$�  �0�-�$� WYS?QoH @	�-]`S �MWY]TS	QTF�<D]`H Q <?C[N�a ADOX@Bm �

CEZ�m Qo<DC[]`NbGRQTAD@LK�SD@ <?SDCE@ � QTV QTN�K QTK�QTO�<nQ <?C[]TN�C[N � : N 
 � �>�@ WYS?QTHI@ ��]`S �bO�SJ@BAJ@BN\<?A�QTK�QTO�<nQ <?C[]TN
QTSJmn>�CE<D@BmL<DF�SD@LAIWY]TS&mB]`HIO(]TN�@BN\<?A <?>�Qo< K�] N�]T< mB]TH O�VE@L<D@BVE3 A?Qo<DC[A,W 3 <?>�@PSJ@B^_F�C[SJ@BHI@BN\<?AI]TW�Q

AJ31A,<?@BH
�
�>�@ ZRSDA,< A,<?@LO C[N <?>�@ ���X�$��;�0�-�	� WYSDQTHI@ ��]`S ��CEA�<D]bCEN�O�F�<2WY]`SJH QTV�ADOX@BmBC ZRm Q �

<?CE]`N�A2C[N\<?]M<?>�@ SD@ <?SDCE@ � QTV�@BN�a`C[N�@ � �>�@ @LN�a`C[N�@ <?>�@BN SJ@L<?F�SDN�A ORQTSJ<DCUQTV�QoN�K <?]o<nQTV�AD]TV[F�<DC[]`N�A

<?>�Qo< ADQo<?CEAJW 3�<D>�@ SJ@B^_F�C[SJ@BHI@BN\<?A
�
�R]`S	<D>�@ ORQoSJ<?C[QTV.AD]TV[F�<DC[]`N�A 
;<D>�@ QoKRQTO�<?Qo<?CE]`N @LN�a`CEN�@ �#CEV[V

a`@LN�@BSDQo<?@ QTKRQTO�<nQo<DC[]`NPQTSJmn>�CE<D@Bm <?F�SJ@BA#<?>RQo<0mL]`N\<nQTCENbAJF�G�O�SJ]`G�V[@LH A�WY]`S�WYF�V ZRV[VEC[N�a2<?>�@2HIC[ADAJC[N�a

WYF�N�m <?CE]`NRQTVECE<k3
�
�$N�mL@ <?>�@ <?>�@ SD@B^_F�CESD@LH @LN_<DA$]TW.<D>�@8AJ31A,<?@BH >RQ � @8GX@B@LN�A?Qo<DC[A,ZR@BK 
X<?>�@ N�@ �

mB]TH OX]`N�@LN_<DA	QTSJ@ � @LSDC ZR@BK � �>�@8N�@ �/mL]`H OX]`N�@LN\<?A$mLSD@ Q <?@BKgWYSJ]`H <?>�@8QTSDmn>�C <?@LmL<?F�S?QTV�QTKRQTO �
<nQ <?C[]TN�A�QTSD@8<D>�@BN QTK�K�@BK <?] <?>�@ mL]`H OX]`N�@LN\< SJ@BOX]`ADC <?]`S,3�WY]`S$WYF�<?F�SJ@IF�AD@IQTN�K AD]`VEF�<?CE]`N�A�<D]

WYF�<DF�SD@�O�SJ]`G�V[@LH A
�
�>�@2mB]`HIOX]`N�@BN\<#SJ@L<?SJC[@ � QoV WYS?QTHI@ ��]`S � F�AJ@BA�Q V[Q 3`@BSJ@BKbQTSDmn>�CE<?@LmL<DF�SD@2QTO �

O�SJ]\QTmn>
�

�Qomn>&VUQ 3`@LS�WYF�N�m <?C[]TN�A4QTA�Q�ZRV <?@BS:WY]`S O(]`AJADCEG�V[@�m QTN�K�C[KRQ <?@-AJ]`V[F�<?C[]TN�A;<D]�<?>�@-SD@L^_F�C[SJ@BK

AD]oW < ��QTSJ@&AJ31AJ<D@BH
�
!jW�Q mB]`HIOX]`N�@BN\<	O�QTADAJ@BA$<?>�SD]`F�aT>�QTV[V:ZRV <?@BSJA�
(CE<$>�QTA	Q >�CEa`>gO�SJ]`GRQTG�C[V[C <k3

]TW�A?Qo<DC[AJW 31CEN�a&<?>�@2ADOX@BmLCEZRmBQo<?CE]`Nb]oW�<?>�@ A,3�A,<?@LH
�
�>�C[A�<?]1]`V+AD@L@BHIA0<D] GX@ � @BS,3MO(] ��@BSJWYF�V:WY]TS

ZRN�K�C[N�aIAD]`VEF�<?CE]`N�A�<?] Q O�QTSJ<DC[mBF�VUQTS�AJ]TW < ��QoSD@ QTSDmn>�C <?@LmL<?F�SD@8QoN�KbK�@BADCEa`N
�
�>�@ AJ31A,<?@BH 
X>�] � �

@ � @BS 
�SD@L^1F�C[SD@LA�<?]1]8H8F�mn> CEN�WY]`SJH Qo<DC[]`NIQTN�K <?>�@LSD@$CEA-N�]&@ � CEK�@BN�mB@$<?>�Qo<-<D>�@�<?]1]`VXC[A�@��ImBCE@BN\<

pTq



QTN�KM@ �(@Bm <?C � @	WY]`S�ZRN�K�C[N�aIAD]`VEF�<?CE]`N�A-<D]IQIORQoSJ<?CEmBF�V[QTS-O�SD]`G�VE@BH �

��������� � ,/3���4 ' .�3 ' B>,/* ��� 4CGHD�*8'H3��>.EG B>G 4C:�� J�#&D�02#&:>.E:;' G

!kN � 5�7 
 
�
.aT3T@BK QoN�K= �QTmB@ � K�@LADmBSJC[GX@ < ��]�CEN\<?@BaTS?Qo<DC[]`N QTO�O�SD]\QTmn>�@BAPWY]`SPK�@L<D@BmL<DC[N�a H CEA �
H Qo<?mn>�@LA K�F�SDC[N�a mL]`H OX]`N�@LN\< GRQTAJ@BK K�@ � @LV[]`O�H @LN_< � �	N�@gQTO�O�SD]\QTmn> K�@L<D@Bm <?A mL]`H OX]`N�@LN\<

WY@ Q <?F�SJ@	mBVUQoAD>�@LA
�
�$G�AD@LS � Qo<?CE]`N�A�QoN�KMQTADAJF�H O�<?C[]TN�A�QTGX]`F�<�<D>�@	GX@B>RQ � C[]`S-]TW:<?>�@	mL]`H OX]`N�@LN\<

QTSJ@�F�AJ@BK CEN ]`SJK�@BS�<?] K�@L<?@LmL<�mLVUQTAJ>�@BA
�
�>�@�mL]`N�N�@LmL<DC[]`N�A�G(@ < �-@L@BN � QTSDCE]`F�A�mB]`HIOX]`N�@BN\<DA�QTSJ@

QTVEAD] F�AD@BK CEN <?>�@�O�SJ]�mL@BADA
�
�>�@$mB]TN�N�@Bm <?CE]`N�A�K�@LADmLSDC[GX@BK CEN�mBVEF�K�@0m QTVEV 
_ADO�Q �#N 
�AD>RQoSD@BK K�Qo<nQ�


AD>�QTSD@LK SJ@BOX]`ADC <?]`S,3 
�KRQo<?Q mL]`N�N�@LmL<D]`S�
�<?SJC[a`a`@LS�
�QTN�K AJ>RQTSD@LK SJ@BAJ]`F�SDmL@BA
�
� AJ@L<I]TW0mB]TN�mB@LO �

<?F�QTV+WY@ Qo<DF�SD@LA�QTSJ@ F�AD@BKb<?]IK�@BAJmBSDCEG(@2<?>�@2mB]TH OX]`N�@LN_<DA
�
�>�@ AD@ <�mL]`N�AJC[AJ<DA�]TW�GRQTm��\<?SDQTm��_C[N�a�


mB]TH OX]`N�@LN_< O�SDCE]`SDC <?C[@LA�
�mL]`N�mBF�SDSD@LN�mL3 
$mB]TN_<DSD]`V�F�N�C <�
#K�C[A,<?SJC[G�F�<DC[]`N 
�K�31NRQTHIC[ADH 
#@BN�mBQTO�AJF �
VUQ <?C[]TN 
:VUQ 3`@LSDC[N�a�
�O�SJ@B@LH O�<DC[]`N 
�SD@LmB]`N�ZRa`F�SDQo<?CE]`N 
;SD@ � @BN\<?SDQTN�mL@ 
.SD@LADOX]`N�AJ@ <?CEH @ 
 AJF�O�OX]`SJ<D@BK

KRQo<?Q <?S?QoN�AJWY@LSDA�
 QTN�K�<DSDC[aTa`@BSJC[N�a mBQTORQTG�CEV[C <?C[@LA
�
�>�C[A�QTO�O�SD]\Qomn> Qo<J<?@LH O�<DA	<?]PC[K�@LN\<?CEW 3�H CEA �

H Qo<?mn>�@LA&@ QTSJVE3 C[N <D>�@ K�@ � @BVE]`O�HI@BN\<IO�>RQTAJ@ � !kN�mB]`HIO�V[@ <?@ mL]`H OX]`N�@LN\<&ADOX@BmLCEZRmBQo<?CE]`N�A QTSJ@

>RQTN�K�V[@LK
�
�$@L<?@LmL<DC[N�a H CEADH Qo<?mn>�@LA CEN <D>�@�K�@LADCEa`N�O�>�QTAD@ ��]`F�VEK�GX@�HI]`SD@MO�SDQTmL<DC[m QoV�QoN�K

@BmL]`N�]`HIC[mBQTV
�
�$F�S#QTO�O�SJ]\QTmn> <?SJC[@LA�<?]&^_FRQTVECEW 3 m QTN�K�C[KRQo<D@	mB]`HIOX]`N�@BN\<DA�WY]`S�Q&ORQTS,<?C[mLF�VUQoS-K�@ �

ADCEa`N QTN�K QoSDmn>�C <?@Bm <?F�SJ@
�

.aT3T@BK 7 A8QTN�K  �QTmB@ �X7 A8QoO�O�SD]`QTmn> <?QTSDa`@ <?A2C[N � >�]`F�AJ@ 
����$0� 
�QoN�K

V[@La\QTm 3 A,31AJ<?@LH A
�
�>�@ ��SDmn>�CE<?@LmL<B79A ��F�<D]`H Q <?@BK ��ADAJC[A,<nQTN\< �Y����� ��<D]�]TV�OX@BS,WY]`SDHIA QTNRQTV 3 �

ADCEA&WY]`S&mB]`HIOX]`N�@BN\<IHIC[ADH Qo<Dmn>�@BA&GRQoAD@BK ]`N <?>�@P>�CEa`> V[@ � @BV�K�@LADmLSDC[O�<?C[]TN�A O�SD] � C[K�@LK � �>�@

]T<D>�@BS�QTO�O�SD]\QTmn> K�@ <?@LmL<?A�HIC[ADH Qo<Dmn>�@BA.CEN )���* � C[@	�#A�]TW(<D>�@#AJ31AJ<D@BH �
�>�@#H CEADH Qo<?mn>�@BA�QTSJ@

O�SJC[H QTSDCEVE3 K�SJC � @LNPG_3 C[N�mL]`N�ADCEAJ<D@BN�mLC[@BA#QoN�KPC[N�mL]`H O�V[@L<D@BN�@LADA�]TW:<D>�@ � CE@ �#A#QTN�KbQoSDmn>�C <?@Bm <?F�SJ@

C[N�WY]`SDH Qo<?CE]`N
�
�>�@MQTO�O�SJ]\QTmn>cF�AD@LA G(]T<D> SDF�VE@BAIQTN�K mB]TN�AJ<DS?QTCEN_<DA&<?] K�@L<D@BSJH CEN�@ C[N�mL]`N�AJC[A �

<?@LN�mBCE@BA
�
�>�@ � C[@	� QTN�QTVE31ADCEA	O(@LSJWY]`SJH A$<D>�SD@L@IQTmL<DC � CE<DC[@BAL%	H QoO�O�C[N�a�
 <?SDQTN�A,WY]`SDH Qo<?CE]`N 
+QoN�K

K�C � @LSD@BN\<DCUQo<DC[]`N
�
��QTO�O�C[N�a CEK�@BN\<DCEZR@LA�SD@LVUQo<DC[]`N�AD>�CEO�A�GX@L< ��@B@LN CEN�WY]`SJH Qo<DC[]`NP<?>�SD]`F�aT>�<?SDQTmB@ �

QTG�CEV[C <k3�H Q <?SDCEmB@LA
�
 SDQTN�A,WY]`SDH Qo<?CE]`N @��1<?SDQTmL<DA <?>�@ C[N�WY]TSDH Qo<?CE]`NgWYSD]`H <D>�@ HI]�K�@BV[A�AJ]�<?>RQ <

p 5



<?>�@L3gmBQTN�GX@8F�AD@LK C[NgK�C � @LSD@LN_< � CE@ �#A � �$C � @LSD@LN_<DCUQo<DC[]`NbC[K�@LN\<?CEZ�@BA�<D>�@8HIC[ADH Qo<Dmn>�@BA�C[Ng<?>�@

� C[@	�#A <?>�SJ]`F�a`> <?>�@bmB]`N�A,<?SDQTC[N\<?A ]`S SJF�V[@LA ADF�O�O�V[CE@BK � �>�@gOX] �-@LS ]TW	<D>�@gQTO�O�SD]\Qomn>iO�SD@ �
AD@LN\<?@BK CEN <?>�CEA <D>�@BAJC[A8CEA <?>�Qo<&CE< Qo<J<?@BHIO�<DA <?]gGX@BA,<&H Qo<?mn> mL]`HIO(]`N�@BN\<?A&GRQoAD@BK ]TN )$��*

K�C[QTa`S?QoH A2QTN�K QTSDmn>�C <?@LmL<?F�SD@
�
�	F�S8QTO�O�SD]\QTmn> <?SDCE@BA2<?]gK�@ ZRN�@ mL]`HIO(]`N�@BN\<?A8G�QTAD@LK ]`N <?>�@

)$�b* K�CUQoa`S?QTHIA�QTN�KMCEA#>�@BVEO�WYF�V WY]`S�K�@ � @LV[]`O�C[N�a mB]TSD@2QTADAJ@L<DA�N�@L@BK�@LK�WY]`S�O�SJ]�K�F�mL<#VEC[N�@LA �

��������� � ,/# =6B>3 '���4!:>.�G

�$@ � @BVE]`O�C[N�a	AD]TW < �-QTSD@�WYSJ]`HfAJmBSDQo<?mn> C[A4@ ��OX@BN�ADC � @�QoN�K SD@B^_F�CESD@LA.K�C[VEC[a`@LN_<�@ �(]`SJ<.<D] ��QTSJK AD]TW < �
�-QTSD@�ADOX@BmLCEZRmBQo<?CE]`N 
 K�@LADCEa`N 
 QTN�K2^_FRQTV[C <k3$QoADADF�S?QTN�mL@

�
��SJ]�K�F�mL<;V[CEN�@BA(<?SJ3�<?]�SJ@BK�F�mL@�<D>�@.@ �(]`S,<

SD@L^_F�C[SJ@BKg<?] G�F�CEV[K�AJ]TW < �-QTSD@8G\3bSD@LF�ADCEN�a AD]oW < ��QTSJ@&QTS,<?CEW QomL<?A
�
��mBmL]`SDK�CEN�a <D] ��]TSJ<?>�SD]`O � r 5 


Q O�SJ]�K�F�mL<�V[CEN�@ CEA	Q AD@ <�]TW �JAD]oW < ��QTSJ@ �1CEN\<?@BN�ADC � @ �PAJ31A,<?@BHIA	<?>RQ <	AD>RQoSD@&mB]TH HI]`N�WY@BQo<?F�SJ@BA �
�>�@LAD@8A,3�A,<?@LH A$]oW <?@BNbAD>RQoSD@ mL]`SD@ QTADAJ@L<DA �#>�C[mn>�C[N�mLV[F�K�@o%�QTSJmn>�CE<D@BmL<DF�SD@ 
(SJ@BF�ADQTG�VE@ AD]oW < ��QTSJ@

mB]TH OX]`N�@LN_<DA�
.SJ@B^_F�C[SJ@BHI@BN\<?A 
�K�]`H QTC[N H ]1K�@BVEA�
 K�]�mLF�HI@BN\<nQo<DC[]`N 
4ADmn>�@LK�F�VE@BA�
�G�F�K�a`@L<�
4<?@BA,<

O�V[QTN�A#QTN�K <D@BAJ<0mBQTAD@LA�
 @L<Dm
�
�.SD]1K�F�mL<#VEC[N�@�K�@ � @BV[]TO�H @LN\<�SJ@B^_F�CESD@BA#mL]`SD@2QTAJAD@L<0K�@ � @LV[]`O�HI@BN\<�


O�SJ]�K�F�mL<$K�@ � @LV[]`O�H @LN_<�
 QoN�Kg]`SJa\QTN�C M Qo<DC[]`NRQoV H QoNRQTa`@LH @LN_< � ��]`S,<?>�SJ]`OgK�@LADmLSDC[GX@BA$p�N O�S?QTm �
<?CEmB@-QTSD@BQTA�<?>�Qo<4N�@L@BK8<D]$G(@-H QTA,<?@LSD@BK G(@ WY]`SD@�Q�ADF�mLmB@BAJAJWYF�VRO�SD]1K�F�mL<�V[CEN�@�H Q 32G(@�K�@ � @LV[]`OX@BK �

�QTmn> ]oW <?>�@BAD@�O�S?QomL<?CEmB@0QTSJ@ QTA�C[A�K�CESD@Bm <?V 38SD@LVUQo<D@BK <?]2mB]`SJ@�QoADAD@ <-K�@ � @LV[]`O�H @LN_<�
�O�SD]1K�F�mL<�K�@ �

� @LV[]`O�H @LN_<�
�]TS&]`SDa\QoN�CNMBQo<?CE]`NRQTV�H QoNRQTa`@LH @LN_< � ��SJmn>�CE<D@Bm <?F�SJ@bK�@ ZRN�C <?C[]TN QTN�Kc@ � QTV[F�Qo<?CE]`N 


mB]TH OX]`N�@LN_<�K�@ � @BVE]`O�HI@BN\<�
�QTN�K ���$0�IF�<DC[V[C M Qo<DC[]`N8QTSD@0AD]`HI@#]TW <D>�@0SD@B^_F�CESD@LK O�SDQTmL<DC[mB@LA�WY]TS
Q8ADF�mBmB@LADA,WYF�V AJ@L<#]TW mB]TSD@�QTAJAD@L<DA0QTN�KPO�SD]1K�F�m <?A

�
�-]TN�ZRa`F�SDQo<?CE]`N H QTNRQTa`@LH @LN\<�
�K�Qo<nQ8mL]`V[VE@Bm �

<?CE]`N 
1O�SD]1mB@LADA�K�@LZRN�C <?CE]`N 
_G�F�AJC[N�@LADA�m QoAD@BA 
RQTN�K H QTS �T@ <�QTNRQoVE31ADCEA�QTSJ@�AD]TH @0]TW+<?>�@$O�S?QomL<?CEmB@LA

SD@L^_F�C[SJ@BK WY]TS�AJF�mBmL@BADA,WYF�V[V 3IK�@ � @BV[]TO�C[N�a O�SD]1K�F�m <-VEC[N�@LA � �>�C[A�<?>�@LADC[A�K�]1@BA�N�]T<�<?S,3I<D] SJ@BHI@BK�3

QTN\3I]TW <D>�@0O�SD]`G�V[@BHIA �#CE<?>IK�@ � @BVE]`O�CEN�a8QTN�K H QTC[N\<nQoC[N�CEN�a	O�SD]1K�F�m <-VEC[N�@LA � � @�QTm��_N�] �#V[@BK�a`@

<?>�Qo< ]TF�S�H @ <?>�]1K�A�WY]`S�K�@LZRN�C[N�a�QTN�K ^_FRQoV[CEW 31CEN�a mB]`HIOX]`N�@BN\<DA8QTSJ@I@ � @LmL<DC � @ QTN�K @��ImBCE@BN\<

QTO�O�SD]\QTmn>�@BA#<?] K�@ � @BVE]`O�C[N�a QoN�KbH QTCEN_<?QTC[N�C[N�a mB]`SJ@ QoADAD@ <?A#WY]`S�O�SJ]�K�F�mL<0V[CEN�@BA �

p`p



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


�>�@ O�F�SDOX]`AJ@ ]TW�<?>�@ V[CE<D@BSDQo<?F�SJ@&AD@BQTSDmn> OX@BS,WY]`SDHI@BK ��QoA <?]MZRN�K ADF�O�OX]`S,<?C[N�a�SD@LAD@BQTSDmn> WY]TS

<?>�C[A4<?>�@BADCEA
�
�>�@�]T<D>�@BS.O�F�SDOX]`AD@0]TWX<?>�@�AJ@ QTSJmn> �-QTA�<?]�@BN�AJF�SD@#<?>�Qo<.<?>�@#SJ@BAD@BQTSDmn> O�SD@LAD@LN_<D@BK

C[N <?>�C[A.<?>�@LADCEA�CEA�N�] � @BV � �>�C[A.<?>�@BADCEA�O�SD] � C[K�@LA�Q�AJ31AJ<D@BH Qo<?CEm�QoN�K ^_FRQTN\<DCE<nQ <?C � @0QTO�O�SJ]\QTmn> <D]

^_FRQTVECEW 31C[N�a mB]`HIO(]TN�@BN\<?A
�
� @ H Qo<Dmn> Q K�@BAJC[a`N�mL]`H OX]`N�@LN\< �#CE<?> ]`N�@&]`S$HI]`SD@8mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<DA
�
�>�@bH Qo<Dmn>cCEA GRQTAD@LK�]`N Q � QTC[V[QTG�V[@ )$��* K�@BADCEa`NcH ]1K�@BVEA�
�ADF�mn>�QTA �-VUQTAJA

QTN�K ��@B^_F�@LN�mB@g�$CUQTa`SDQTHIA
�
� @MN�@B@LK�<?] GX@�QTG�V[@ <?] QTO�O�V 3 ]`F�SI^_FRQTV[C ZRm Q <?C[]TN QoO�O�SD]`QTmn>

K�F�SJC[N�aI<?>�@ K�@BAJC[a`N�QoN�Kga\QTObWYF�VEZRVEV[HI@BN\<#O�>RQoAD@BA	]oW4<?>�@&������
 ��]TW < �-QTSD@ *:C WY@8��31mLV[@
�
�>�@

^_FRQTVECEZRmBQo<?CE]`N O�SD]1mB@BAJA F�AJ@BAP��@ < �>�@L]`SJ3 ��NRQoVE31ADCEA
�
�$<D>�@BS QTO�O�SJ]\QTmn>�@LA <?] ^1F�QTV[C ZRm Qo<DC[]`N

C[N�mBV[F�K�@IQTO�O�V 3�CEN�aP^_FRQTV[C W 31C[N�a <?@LAJ<DA K�F�SDC[N�aM<D>�@ CEH O�V[@BHI@BN\<?Qo<?CE]`NgO�>RQoAD@ ]oW-<?>�@IVECEWY@&m 3�mLV[@
�

�>�@LAD@ HI@L<?>�]�K�A K�]gN�]o< <nQ �T@ QTK � QoN_<?QTa`@ ]TW�<?>�@ )$��*dK�@LADC[aTN K�]1mBF�HI@BN\<?A <?>RQo< H Q 3 GX@

Q � QTC[V[QTG�V[@�WY]`S�<?>�@$mB]`HIOX]`N�@BN\< � �>�@BAJ@	^1F�QTV[C ZRm Qo<DC[]`NIHI@L<?>�]�K�A-QTSD@�QTO�O�VEC[@LK VUQ <?@BS�C[NI<?>�@$VECEWY@

mL31mLV[@2QTN�KP<?>_F�A0QTN\3Pmn>RQTN�a`@BA0C[N <D>�@�AD@BVE@Bm <?C[]TNb]TW;<?>�@2mL]`HIO(]`N�@BN\<#C[A�HI]`SD@	mL]`AJ<DVE3
�

�QoG�V[@ p
�65 C[VEV[F�A,<?S?Q <?@BA <?>�@ SD@LADF�V <P]TW2<?>�@ V[C <?@LS?Qo<DF�SD@gAJ@ QTSJmn> QTN�K SJ@ � C[@	� �

�QTG�V[@ p
�65

AD>�]�#A&<D>�@ SD@LADF�V <?A&]TW0<?>�@ AJ@ QTSJmn>cWY]TS8ORQTOX@BSJA&SD@BV[Qo<?@LK <?]�a`@LN�@BSDQTV�AD]oW < ��QTSJ@ K�@ � @BVE]`O�HI@BN\<

O�SDQTmL<DC[mB@LA
�
�>�@2<?QTG�VE@�QTK�K�SJ@BADAJ@BA�<D>�@�ORQTOX@BSJA0<D>RQo<0@BC <?>�@LS0F�AD@ )$��* � � � )���* ��]TS0K�] N�]o<

F�AJ@&)$��* � � �o] )$�b* �#K�F�SJC[N�aI<?>�@ AD]TW < �-QTSD@ V[CEWY@n�1mL31mLV[@
�
�>�@ V[CE<D@BSDQo<?F�SJ@�AD@ QoSDmn> C[N�K�C[m Q <?@BA

<?>�Qo<MmB]`HIO(]TN�@BN\<b^1F�QTV[C ZRm Qo<DC[]`NiCEN <D>�@ K�@BAJC[a`N O�>RQTAJ@ 
	GX@BAJC[K�@LAb]`N�@ ]TW ]`F�SPORQTOX@BSJA � r : 

H QTS �o@BK�G\3����������� 
�3�CE@BVEK�A&WY@ � SJ@BADF�VE<?A

�
'$FRQTVECEZRmBQo<?CE]`N ]TW�mB]`HIO(]TN�@BN\<?AIK�F�SJC[N�a <?>�@

K�@LADC[aTN O�>�QTAD@MC[A&<?>�@bH QTC[N WY]1mBF�AI]oW�<?>�C[A&<?>�@LADCEA
�
� @PADF�aTa`@BA,< <D] F�AJ@b]TF�SIQTO�O�SJ]\QTmn> QoA

ORQTS,<0]TW4<?>�@8�$0���6HI@L<D>�]�KMC[N\<DSD]1K�F�mB@LK�G\3 �	]`N\<?CE] � :05 
 � �>�@ QTO�O�SJ]\QTmn>M<?]I^1F�QTV[C ZRm Qo<DC[]`N
C[N � ]`V � @BA�QTO�O�V 31C[N�a ��@ <��>�@B]`S,3&<?]�mB]`N�AJ<?SDQTC[N�@BKImBVUQoADA.<?F�O�V[@BA � ���- ��K�@ � @LV[]`OX@BK WYSD]`H �-VUQTAJA

�$CUQoa`S?QTHIA � r 	 
 � ���-�A QTSD@ K�@BAJmBSJC[GX@BK C[N ��@Bm <?C[]TN : �>: �95 � �>�@P�1@L<&�>�@L]`SJ3 QTO�O�SJ]\QTmn> <D]
^_FRQTVECEZRmBQo<?CE]`N ]TW�mB]`HIO(]TN�@BN\<?A#CEN <?>�@�K�@LADC[aTNbO�>�QTAD@2C[A�K�@LADmLSDC[GX@BKMC[Nb��@LmL<DC[]`N : � r �>: �

p :



� � ,/��� �
*-,��%�����',��
� ,/H��K

� ,/. ,/��������
� � �) ". ���
 0��� ��

@A�B ". ��D	�
�G 0��� ��

* , � ��K
���
� �B �B�� ��
��� ��

�-�'� ��
� � K��
�� 0��� ��,/K

I �����������

 � �,/K


 � � �
���
� � 


�0� � : < 
 � r : 
�����������
� p�
�
 � p 7 
�
� : < 


� r 5 



 � � �
��� �
� � 


� N 
�
 �9p r 
�

� p < 
�
 � : 	 
�
� < q 


� 8 
�
 � 5 q 
�
� 5 r�
�
 � 5 N 
�
� p 5 
�
 � p 8 
�
� p�N 
�
 � : q 
�
� :05 
�
 � : p�
�
� :G7 
�
 � r\q 
�

� < 5 
�
 � <G< 


� 7 
�
 � 	 
 � p : 
�
 � : 	 
�
� : N 

� 5�7 


�QoG�V[@2p
�65 %�
 ��C[A,<?C[N�a � ]`S � C[Nb�-]`HIO(]TN�@BN\<,�_GRQTAD@LKg�1]TW < ��QoSD@ �$@ � @LV[]`O�H @LN_<#F�ADC[N�a )���* �

por



� � ��� ��� � �

� � � ��� � ��� � � � � � � � �3	 	

� �
	 ��������������

�>�@&<?SDQTK�C <?C[]TNRQTV;AD]TW < �-QTSD@IV[C WY@Bm 3�mLV[@8mL]`N�AJC[AJ<DA�]TW�WY]TF�S$O�>RQoAD@BAL% QoNRQTVE31AJC[A � ADOX@BmBC ZRm Q <?C[]TN 
 K�@ �
ADCEa`N 
�C[HIO�V[@LH @LN\<nQo<DC[]`N 
4QTN�K <?@BA,<?CEN�a�� r N�


�
��mBmB]TSDK�CEN�a <D] ��SJ@BAJADH QTN � r N�
�<D>�@PC[HIORQTm <&]TW

mn>RQTN�a`@#C[A.HI]`SD@�@ ��O(@LN�ADC � @�QTA�Q	O�SD] �J@LmL<�O�SJ]`a`SD@LADAJ@BA�<?>�SJ]`F�a`>&<?>�@0VECEWY@LmL31mBVE@ � �>�@#A?QTHI@�mB]`N �
mB@LO�<#QTO�O�V[CE@BA�<D] <?>�@$mB]`HIOX]`N�@BN\<"�1GRQTAJ@BK AD]oW < ��QTSJ@$V[C WY@Bm 3�mLV[@�AD>�] �#N C[N �QTG�V[@ 5 �95 � h0] �-@ � @BS 

<?>�@�mL]`H OX]`N�@LN\<,�1GRQoAD@BK V[C WY@BmL31mLV[@#SD@L^1F�C[SD@LA�<D>RQo<�mB]TH OX]`N�@LN_<DA-QoSD@0^1F�QTV[C ZR@BK WY]`S�Q O�QTSJ<DC[mBF�VUQTS

K�@LADC[aTN
�
�-]`H OX]`N�@LN\<?A8QoSD@Ia`@BN�@LS?QTVEVE3 ^_FRQTVECEZR@LK K�F�SDCEN�ab<D>�@ GX@Ba`CEN�N�CEN�ab]oW�<?>�@ C[HIO�V[@LH @LN �

<nQ <?C[]TN O�>RQoAD@
�
�-]`HIORQTN�CE@BA�<?>RQo< >RQ � @ AJO(@LN\< Q�V[]o< ]oW�H ]TN�@L3 QTN�K @ �(]`SJ< C[N H Q �_C[N�ab<?>�@

G�F�AJC[N�@LADA�mBQTAD@0WY]`S�mB]`HIOX]`N�@BN\<DA->RQ � @�< �-]8mn>�]`C[mL@BA�WY]TS�CEN\<?@BaTS?Qo<DC[N�a2mB]`HIOX]`N�@BN\<DA � por�
 � �>�@L3
m QoNg@BC <?>�@LS�K�@LADC[aTN�<?>�@LC[S0AJ31AJ<D@BH QTN�K�QTSJmn>�CE<D@Bm <?F�SJ@&QTSD]TF�N�Kg@ ��CEAJ<DC[N�a mB]`HIO(]TN�@BN\<?A�]`S�<D>�@L3

m QoN �#SDCE<D@�a`VEF�@�mB]1K�@-<D]	H ]1K�C W 3	<?>�@�mL]`H OX]`N�@LN\<?A�WY]`S <?>�@�@ ��C[AJ<DC[N�a�QoSDmn>�C <?@Bm <?F�SJ@#QTN�K&K�@LADCEa`N

]TW;<?>�@	A,31AJ<?@LH
�
�$@ <?@BSJH CEN�C[N�a <?>RQ <0Q mL]`HIO(]`N�@BN\<#C[A�N�]T<�Z�<�WY]`S#Q&ORQTS,<?CEmBF�V[QTS-K�@LADCEa`NP]`S#QTS �

mn>�C <?@Bm <?F�SJ@	C[N <D>�@	C[HIO�V[@LH @LN\<nQo<DC[]`NIO�>RQTAJ@�C[A 5 �;< � 7 <?C[HI@BA-H ]`SJ@�mL]`AJ<DVE3 <D>RQTN CEN <?>�@	K�@LADCEa`N
O�>RQoAD@ � r N 


�
�>�@ ^1F�QTV[C ZRm Qo<DC[]`N QTO�O�SD]\Qomn> O�SD@LAD@LN_<D@BK CEN <?>�C[A2mn>RQTO�<D@BS K�@L<?@LmL<DA �#>�@L<D>�@BS Q

mB]TH OX]`N�@LN_<�C[A�Z�<�WY]`S�Q2ORQoSJ<?CEmBF�V[QTS�QTSDmn>�CE<?@LmL<DF�SD@0C[NI<?>�@0K�@BAJC[a`N O�>RQTAJ@$]TW(<?>�@�V[CEWY@LmL31mBVE@
�
�>�@

p <



@ QoSDV[CE@BS;C[N <D>�@�V[C WY@Bm 3�mLV[@�<?>RQo<�^_FRQTV[C ZRm Q <?C[]TN C[A�O(@LSJWY]`SJH @LK <?>�@-V[@BAJA4mB]TAJ<?V 3 C <4CEA
�
�-]TH OX]`N�@LN_<"�

GRQTAJ@BK AJ]TW < ��QoSD@	@BN�a`C[N�@L@BSJC[N�a8>�C[N�a`@LA-]`N <D>�@�W QTm <-<D>RQo<�mL]`HIO(]`N�@BN\<?A�ADQ � @�mB]`A,<?A�CEN AD]oW < ��QTSJ@

K�@ � @BVE]`O�HI@BN\< QTN�K <D@BA,<?C[N�a � �>�CEA�mn>RQTO�<D@BS O�SD@BAJ@BN\<?A ]`F�S�AJ31A,<?@BH Qo<DC[mIO�SD]1mB@LADA WY]TS2^_FRQoV[CEW 3 �
C[N�a�mB]TH OX]`N�@LN_<DA8K�F�SJC[N�aM<?>�@ K�@BAJC[a`N O�>RQTAD@

�
�>�@ Z�SDAJ<8AJ<?@LO 
���@LmL<?CE]`N : � p 
 SD@B^_F�CESD@LA <?>RQ <

m QoN�K�C[K�Qo<?@ mB]`HIO(]TN�@BN\<?A$QTSD@ C[K�@LN_<DCEZR@LK
�
�>�@ AD@BmL]`N�K AJ<D@BO 
+��@Bm <?C[]TN : �>: 
 SJ@B^_F�C[SJ@BA�<D>RQo<$QTN

!kN\<?@La`S?Qo<D@BK )���* �b]1K�@BV C[A�mB]TN�AJ<DSDF�m <?@BK WY]TS�F�AJ@�CEN K�@ ZRN�CEN�a mL]`H OX]`N�@LN\<?A�QoN�K mBQTV[mLF�VUQo<DC[N�a

mB]TF�O�V[CEN�a�H @BQTADF�SD@BA
�
�>�@#<?>�CESDKIAJ<?@LO 
���@Bm <?C[]TN : � r�
_SD@L^1F�C[SD@LA�<D>RQo<�<?>�@$'$FRQTVECEZRmBQo<?CE]`N �b]1K�@LV

C[A�G�F�C[VE<
�
�>�@0WY]`F�SJ<?>IAJ<D@BO 
���@LmL<?CE]`N : �=< 
1mBQTV[mLF�VUQ <?@BA4<D>�@0mB]`F�O�V[C[N�a2HI@ QoADF�SJ@BA � �>�@0Z�W <D> QoN�K

ZRNRQoV�A,<?@LO 
.��@LmL<DC[]`N : �;7 S?QoN��_A <?>�@ mL]`H OX]`N�@LN\<?A2GRQTAD@LK ]`N <?>�@I^_FRQTVECEZRmBQo<?CE]`N ]`S�mB]`F�O�V[C[N�a
HI@ QTAJF�SD@LA

�
�QoG�V[@ : �65 V[C[A,<?A-<D>�@�O�>RQTAJ@BA0C[NP]`F�S0QTO�O�SD]\Qomn> �

� ��, � @ �� ". �ED �G 0��� �� I��B "K�,
5 !kK�@BN\<?C W 3 m QTN�K�C[KRQ <?@	mB]TH OX]`N�@LN_<DA
p ��F�C[VEK <?>�@�!kN\<?@La`S?Qo<D@BKb)$��* �b]�K�@BV

: ��F�C[VEK <?>�@ '$FRQTVECEZRmBQo<?CE]`NP�b]1K�@BV
r ��QoV[mBF�VUQo<D@$mB]`F�O�V[CEN�a&H @BQTADF�SD@BA

< �0QTN�� mB]`HIOX]`N�@BN\<DA0G�QTAD@LK�]`NP^_FRQTVECEZRmBQo<?CE]`N ]`S�mB]TF�O�V[CEN�a&HI@ QTAJF�SD@LA

 QTG�VE@ : �95 %-�_<?@BO�A0]oW.'$FRQTVECEZRmBQo<?CE]`N �.SD]1mB@LADA �

��C[aTF�SD@ : �65 AD>�]�#AP<?>�@ O�SD]1mB@BAJA <?] G�F�CEV[K <?>�@ !kN\<D@Ba`SDQo<?@LK )���* �b]1K�@BV�
�� C[a`F�SJ@ : � p
O�CEmL<?F�SD@BA:<?>�@�'$FRQTVECEZRmBQo<?CE]`N2�b]1K�@BV�
TQTN�K8��CEa`F�SD@ : �>: C[V[VEF�AJ<DS?Qo<D@BA <D>�@-^_FRQTVECEZRmBQo<?CE]`N�QTO�O�SD]\QTmn> �

� � � ��� � � 	 � � ��� ��� ���2� � � � � 	 � ��� � � � � � � 	L�

�>�@$ZRSJAJ<#A,<?@BOPCEN <?>�@	^_FRQoV[CEZ�m Qo<DC[]`N O�SD]1mB@LADA�C[A�<?]8CEK�@BN\<?C W 3 mBQTN�K�CEKRQo<D@$mB]`HIOX]`N�@BN\<DA
�
!kNP]`S �

K�@LS <?]0C[K�@BN\<?C W 3�mB]`HIO(]TN�@BN\<?A �-@ �#C[VEV`ZRSDA,< WY]`VEV[] � <D>�@�O�>RQTAJ@BA4]TW�<?>�@-��� �1�>�@ ����>�@BVEW[���	O�<?C[]TN

� �$0��� �$HI@L<?>�]�K K�@ � @BVE]`OX@BK G_3 �	]`N\<DC[] � :05 
 � h�] �-@ � @LS�
 ��@ �#C[V[V�]`N�VE3�F�AD@&<D>�@&ZRSDA,<2< ��]

O�>RQoAD@BA2]TW�<?>�@IO�SD]1mB@BAJAB%�AD@BQTSDmn> QTN�K ADmLSD@L@BN
�
�$F�SJC[N�a <D>�@&ZRSDA,<2O�>RQTAJ@ 
 �-@ �#CEV[V�AJ@ QTSJmn> WY]TS

m QoN�K�C[K�Qo<?@�mB]`HIO(]TN�@BN\<?A�GRQTAD@LK ]`N8SD@L^_F�C[SJ@BHI@BN\<?A�QTN�K&mBSDC <?@LSDCUQ0K�@LZ�N�@BK K�F�SJC[N�a�ADOX@BmLCEZRmBQo<?CE]`N

p 7



Class
Diagram

OCL
Sequence
Diagram

CCT OMDAG

COMDAG

Integrated
UML Model

Consistency
Checking

{CCT}
COMDAG

Graph

Component

� C[a`F�SJ@ : �65 %.�>�@2!kN_<D@Ba`SDQo<?@LK�)���* �b]1K�@LV �
QTN�KbQTSJmn>�CE<D@BmL<DF�SD@2K�@ ZRN�CE<DC[]`N

�
�$F�SJC[N�a8<D>�@2AD@ QoSDmn>gO�>�QTAD@ �-@ �#C[VEV H Q �T@2Q&ZRSDA,<$Qo<J<?@LH O�<0Q <

A?Q <?C[A,W 31C[N�a HI]`AJ<ISD@L^_F�C[SJ@BHI@BN\<?A �#CE<D>�Q � QTSDCE@L<k3 ]oW�mBQTN�K�CEKRQo<?@PmL]`H OX]`N�@LN\<?A � �>�@MAD@ QoSDmn>

O�>RQoAD@�QTmLmBF�H8F�VUQo<D@BA�OX]T<?@LN\<?CUQoV mB]TH OX]`N�@LN_<DA�C[N\<D] Q8V[C[A,<
�

�Qomn>MmL]`HIO(]`N�@BN\<�C[N <D>�@$VEC[AJ<-H Q 3

GX@8C[K�@LN\<?CEZ�@BK G\3gCE<DA�NRQoH @ 
 SD@ WY@BSD@LN�mB@&<D] <?>�@8AJ]`F�SJmB@ ]TW�CE<DA�V[]1m Q <?C[]TN � ��@BG QTK�K�SD@LADA�
:mL]`H �
ORQTN\3 
�@ <?m

�
�	
�QTN�KIH QTC[N mn>RQTSDQTmL<D@BSJC[AJ<DC[mLA�AJF�mn> QTA�WY@ Q <?F�SJ@BA�
1O�SJC[mB@ 
_K�]�mLF�HI@BN\<nQo<DC[]`NIQ � QTC[V[QTG�VE@ 


p 	



]`OX@BSDQo<?CEN�a�O�VUQ <DWY]`SJH A 
.@L<?m
�
�>�@bAJ@ QTSJmn> K�]`H QoC[N WY]`S&mBQTN�K�CEKRQo<?@ mL]`HIO(]`N�@BN\<?A AD>�]`F�V[KcGX@

��@BV[V(K�]1mBF�HI@BN\<?@LK WY]`S-WYF�<DF�SD@�F�AD@
�
�>�@$AD@BQTSDmn>PK�]`H QTCEN mB]TN�ADCEAJ<?A�]oW:C[N1�1>�]`F�AD@�SD@BOX]`AJCE<?]TSDC[@LA�


<?>�@ !kN\<?@LSDN�@ <�
XH QTa`Q�MBCEN�@BA�QTN�K �J]`F�SDN�QTV[A 
RmB]`N�WY@LSD@LN�mB@LA�
 � @BN�K�]TSDA�
 QTN�Kg]o<?>�@LS�]`SJa\QTN�C M Qo<DC[]`N�A �
��@BQTSDmn>�CEN�a�WY]`S.m QTN�K�C[KRQ <?@�mB]TH OX]`N�@LN_<DA�AD>�]`F�V[K G(@La`C[NIQTA�AJ]�]`NIQTA�SJ@B^_F�C[SJ@BHI@BN\<?A�QTSJ@#K�@LZRN�@BK

WY]`S0<?>�@ AJ31AJ<D@BH
�
��mLmB]`SJK�C[N�a <?]��	]`N\<?CE] � : q 
�
(<D>�@ AJ@ QTSJmn>�C[N�a O�>RQTAD@ C[A�mL]`HIO�V[@ <?@ �#>�@BN�<?>�@

C[N�mBSD@LH @LN\<nQTV_AD@BQTSDmn>�C[N�a�WY]TS N�@	� m QTN�K�C[KRQ <?@�mB]`HIO(]TN�@BN\<?A;ZRN�K�A WY@ � N�@	� QTVE<D@BSDN�Qo<?C � @BA � �$N�mL@

<?>�@2AJ@ QTSJmn>�C[N�a O�>�QTAD@�C[A#mL]`H O�V[@L<D@ 
�mBQTN�K�CEKRQo<D@	mB]`HIO(]TN�@BN\<?A#H8F�AJ<0G(@	AJmBSJ@B@BN�@BK
�

�>�@IADmBSJ@B@LN�C[N�abO�>RQTAJ@ CEA	GRQTAJ@BK ]TN ADQo<?CEAJW 31C[N�aPSJ@B^_F�C[SJ@BHI@BN\<?A QTN�K QTSJmn>�CE<D@BmL<DF�S?QoV.AJ<k31V[@
�

�>�@LAD@2SD@B^_F�CESD@LH @LN_<DA#H Q 3 GX@	@��1<D@BN�K�@LK�CEN ]`SDK�@LS�<?]IQTmLmB]`HIH ]1KRQo<D@	Q �J^_FRQTVECEW 31C[N�a2<?>�SJ@BAJ> �
]`VEK�� � : 5 
 � �>�@ �,^1F�QTV[C W 3�CEN�a <D>�SD@LAD>�]`VEK��IC[A�AJ@L<�QTmBmL]`SDK�C[N�a&<?]&<D>�@�N1F�H8G(@LS�]TW SD@B^_F�CESD@LH @LN_<DA
N�@LmB@BAJA?QTSJC[V 3&A?Qo<DC[A,ZR@BK QTN�K Q�AJF�G��J@LmL<?C � @�QTADAJ@BADAJH @LN\<�]TW �#>�@L<D>�@BS�<?>�@#mBQTN�K�CEKRQo<?@#mL]`H OX]`N�@LN\<

Z�<DA$<?>�@ QTSJmn>�CE<D@Bm <?F�SDQTV�A,<k3�VE@&]TW�<?>�@&K�@BADCEa`N
�
!jW-OX]T<D@BN\<?C[QTV�mL]`H OX]`N�@LN\<?A$K�]PN�]o<	A?Qo<DC[A,W 3�<?>�@

<?>�SD@BAJ>�]`VEK <?>�@L3 QTSD@M@BVEC[HIC[NRQ <?@BKcQTN�K�K�]1mBF�HI@BN\<D@BK�WY]`SIOX]T<?@LN_<DCUQTV�F�AD@�CEN�]T<D>�@BSIAD]oW < ��QTSJ@

AJ31A,<?@BHIA
�
�>�@ ADmLSD@L@BN�CEN�a O�>RQoAD@2C[A#mB]`HIO�VE@L<?@ �#>�@LNg@ � QTVEFRQo<DC[]`N <nQoA �_A�>RQ � @ GX@B@BNgQTADAJC[a`N�@LK

<?]&<D>�@�mB]`HIO(]TN�@BN\<?A�<D>RQo<0>RQ � @2N�]T<#GX@B@LNb@LV[C[HIC[N�Qo<?@LK �
�>�@�N�@��1<;O�>RQTAJ@�CEN	<?>�@��$0��� HI@L<D>�]�K�CEA <?]0@ � QTV[F�Qo<?@.@BQTmn> ]oW�<D>�@-QoVE<?@LSDNRQ <?C � @BA+AJ@BV[@LmL<D@BK

K�F�SJC[N�a0ADmLSD@L@BN�CEN�a � :05 
 � � @-QoV[AD]0@ � QTVEFRQo<D@�<D>�@-OX]T<D@BN\<?C[QTV\m QTN�K�C[KRQ <?@BA 
T>�] ��@ � @BS�
\]TF�S HI@L<D>�]1K
C[AIHI]`SD@PmB]TN�ADmLC[@BN\<DC[]`F�A ]TW�<D>�@gQoSDmn>�C <?@Bm <?F�SJ@�]TW�<?>�@MK�@LZ�N�@BKiA,3�A,<?@LH

�
�$F�SI^1F�QTV[C ZRm Qo<DC[]`N

HI@L<?>�]�KdADF�G�ADF�HI@BA <D>�@ @ � QTV[F�Qo<?CE]`N O�>RQoAD@ K�F�SJC[N�a <?>�@�C[K�@LN_<DCEZRmBQo<?CE]`Ni]TW2<?>�@�mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<DA
�
�$F�SJC[N�a�<?>�@�AD@LmB]`N�K AJ<?@LO ]TW+]TF�S-^_FRQTVECEZRmBQo<?CE]`N O�SD]1mB@LADA 
RQTN !kN\<D@Ba`SDQo<?@LKP)$��*

�b]1K�@BV�C[A�G�F�C[V <.QTSJ]`F�N�K8<D>�@�K�@BAJC[a`N�@BK mB]`HIOX]`N�@BN\<DA4C[N&]`F�S4AJ31AJ<D@BH QoA �-@LV[V�QoA�<?>�@�mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<DA#C[K�@LN_<DCEZR@LK
�

p 8



� ���  � � � � � ��� 	 
 � � �
	 � � � � 	 ��� ��� � � � � �>�

�>�@IAD@LmB]`N�K AJ<D@BO CEN ]`F�S	^_FRQTVECEZRmBQo<?CE]`N�O�SD]1mB@LADA2C[A$<D]bG�F�C[V[Kg<D>�@I!kN_<D@Ba`SDQo<?@LK )���*i�b]1K�@LV

� � C[a`F�SJ@ : �95 � � �>�@ !kN\<?@La`S?Qo<D@BK�)$��* �b]1K�@LV CEA0K�@LZRN�@LKgG\3b��CEV[A �oQoV[N�A�CEN � r 	 
 QTN�K � r 8 
 � !kN
]`SJK�@BS-<D]8HI@ QTAJF�SD@$mL]`HIO(]`N�@BN\<�Z�<DN�@BAJA ��@$N�@L@BKPC[N�WY]`SDH Qo<?CE]`N QTG(]TF�<�Qo<J<?SJC[G�F�<D@BA�QoN�K H @ <?> �
]1K�A �#>�CEmn> H Q 3 G(@ WY]TF�N�K C[N �-VUQTAJA&�$CUQTaTS?QTHIA

�
�b]`SJ@ ADOX@BmBC ZRm QoV[VE3 ]`F�S Z�<DN�@BAJAIHI@ QoADF�SJ@

SD@L^_F�C[SJ@BA�<?>�@	AJ@L<0]TW��-]`N�A,<?SDQTC[N�@LKb�-VUQTAJA0;F�O�VE@BA�� ���- ��]oW <D>�@	mB]`HIOX]`N�@BN\<
�
�	F�S�mB]`F�O�V[C[N�a

HI@ QTAJF�SD@�SD@B^_F�CESD@LA�<?>�Qo<�GX]T<?> K�31NRQTHIC[m�QTN�K A,<nQo<DC[m � C[@ �#A�]TW <D>�@�mL]`H OX]`N�@LN\<�QTSJ@�Q � QTC[V[QTG�VE@ �

.ADAJ@BN\<?C[QTV[V 3 ��@L^_F�@BN�mL@�QoN�K �-VUQTAJA&K�CUQTaTS?QTHIA N�@L@BK <?] GX@ HI@BSDaT@BK C[N\<?] QgK�C[SD@LmL<D@BK a`S?QoO�>

� �����#�0 ��.GX@BmBQTF�AJ@�<?>�@#< ��] � CE@ �#A�QTV[]`N�@�K�] N�]o<�>�Q � @0<D>�@0C[N�WY]`SJH Q <?C[]TN8N�@BmL@BAJA?QTS,3I<D] mL]`V �
V[@LmL<#]`F�S�H @ <?SDCEmBA

�
�	N�mB@	<?>�@�mL]`N�AJ<DS?QTCEN\<?A#]`NP<?>�@2�����#�0 QTSD@	K�@L<?@LSDHIC[N�@LK � �������0�0 ��	


��@MF�AD@MQTNc]`O(@LS?Qo<DC[]`N�QTV�O�SD]TZRVE@ <?] �-QTV�� <?>�SJ]`F�a`> <?>�@��������#�0 
�
� @ mL]`V[VE@BmL<8mB]`F�O�V[C[N�a

HI@L<?SJC[mLA0G�QTAD@LKg]`NP<?>�@2mB]`N�N�@Bm <?C[]TN�A�GX@L< ��@B@LN�N�]1K�@BA�QTN�KM<?>�@2N_F�H8GX@BS0]TW.QTm <?C � Q <?C[]TN�A�<?>RQ <

QTSJ@ @BN�mB]`F�N\<D@BSD@LK K�F�SDCEN�a <D>�@ �-QTV��P<?>�SD]`F�aT>�<?>�@ a`S?QoO�>
�
�>�@8C[N\<?@La`S?Q <?@BK�H ]1K�@BV;mB]TN_<?QTC[N�A

<?>�SD@B@�A,<?@BO�A�AJ>�] �#N�C[NP QTG�VE@ : � p �
� ��, � I �B "K�,
5 �-]`N�A,<?SDF�mL<$�-]`N�AJ<DS?QTCEN�@BKb�-V[QTADA#;F�O�V[@LA
p �-F�CEV[K <?>�@ �$G��J@LmL<��b@ <?>�]1K��$CESD@LmL<?@LKb��mL31mBVEC[m2 	S?QTO�> � �����0�0 ��

: ��K�KMmB]TN�AJ<DS?QTCEN_<DA�<?]&<?>�@ �����#�0 f<?]&WY]`SJH
<?>�@ �-]`N�AJ<?SDQTC[N�@BK��2�b�0�0 � �������0�0 ��

�QoG�V[@ : � p�%��1<D@BO�A�<?] �-F�CEV[KP)���* !kN\<?@La`S?Qo<D@BK��b]1K�@BV �

� ��� �! J+#&:>G 'H,/*<4C:>.E= J � *-G G�� B�0 � .�G

�>�@gZRSJAJ< A,<?@LO CEN G�F�CEV[K�CEN�a <D>�@�)���*fCEN_<D@Ba`SDQo<?@LK HI]�K�@LV�CEA <?] mL]`N�A,<?SDF�mL<b�-]`N�A,<?SDQTC[N�@LK

�-VUQoADA&;F�O�V[@LA � ���- � WYSD]TH mBV[QTADA&K�CUQTa`SDQTHIA8QTN�K mL]`SDSJ@BADOX]`N�K�C[N�a ����* @ ��O�SD@BAJADCE]`N�A � r 	 
 �
���-�A�mB]`N\<?QTC[N&A,<nQo<DC[m-A,<?SJF�mL<DF�S?QTV�C[N�WY]`SJH Q <?C[]TN2<D>RQo<.CEA4F�AD@LK C[N �.C[VEA � QTV[N�A @ <�QTV 7 A � r 	 
�<?@BA,<?CEN�a

p�N



QTO�O�SD]\QTmn>cQTN�KcG\3 ]TF�S '$FRQTVECEZRmBQo<?CE]`N �b@ <?>�]1K
�
�>�@M���- � Qo<J<?@BN�A8<?>�@ mLVUQTAJA&>�C[@LS?QTSJmn>_3

C[N\<D] ]`G��J@Bm <MC[N�A,<nQTN�mL@BA <?>�Qo< mB]TN_<?QTC[NdGX]T<?> Qo<J<?SJC[G�F�<D@�QTN�KdHI@L<D>�]�KiCEN�WY]`SJH Qo<DC[]`N
�
����*

C[N � QTSJCUQTN\<?A 
 O�SD@LmB]`N�K�CE<?CE]`N�A 
TQTN�K OX]`AJ<DmB]`N�K�CE<?CE]`N�A:mB]TN�AJ<DS?QTCEN2<D>�@�CEN�WY]`SJH Qo<DC[]`N�<?>RQo<;CEA;O�SD@BAJ@BN\<

C[N <D>�@2�-VUQTAJA0�$CUQTa`SDQTHIA
�
�/�-]TN�AJ<DS?QTCEN�@BK��-VUQTAJA# F�O�V[@������ ]TW4Q&mLVUQTAJA���>RQTA�<?>�@	WY]`SJH CEN


.^_FRQo<?CE]`N : �65 � r 8 
 %

����� ��� ���
	��	������������������������ �	"!��#��� �%$'&(�)�*�+���,�	�-.�/�10(2435�6���7� � �8�:9;��� �<����� 
8�=� � : �65 �

�#>�@LSD@ 
=��CEA <?>�@.mLVUQTAJA+NRQTHI@ 
��	������=���>�*�����?�6��C[A+Q�AD@ <:]TW1ORQTSJ@BN\<;mBVUQoADA;���-�A�
��	"!��#��� �%$'&(�)�*�+�

C[A�Q AJ@L<	]oW�Qo<D<DSDCEG�F�<?@	<DF�O�V[@LA�
@�	;-A�/�10B2435�+�8C[A�Q AJ@L<$]oW.H @ <?>�]1Kb<DF�O�VE@BA�
(QTN�K �<�:9;��� �%���>�#CEA

<?>�@2AJ@L<0]TW4����* mB]`N�AJ<?SDQTC[N\<DA0]TNM<D>�@�C[N�WY]`SJH Q <?C[]TN C[N <D>�@�mBVUQoADAC�
�

�>�@MAD@L< ]TW�!��#��� �%$'&(�)�b<?F�O�V[@LAImL]`N\<nQTCEN�AIQTV[V�Qo<D<DSDC[G�F�<?@ CEN�WY]`SDH Qo<DC[]`N WY]TS Q�mLVUQTAJA
�
�>�@

!��#��� �%$'&(�)�2<DF�O�VE@2CEA�K�@LZ�N�@BK�QTA�WY]`V[VE]�#A-C[NM
.^1F�Qo<?CE]`N : � p � r 8 
 %

!C�#��� �<$+&(�)���D	����#��������E � �5�"�#���F��GIHB� �J9��#K �%$ �%L ����G � �<� �8� �%��L�9;��LM&�� �/� � �8�:9;��� �<���>� 
��=� � : � p �

�>�@����#�����:��E �$K�@BAJmBSDCEG(@LA�<D>�@�Q <D<?SJC[G�F�<?@ 
\<D>�@�9��#K �<$ �<L �8��GIK�@BAJmBSDCEG(@LA�<D>�@�QomBmB@LADAJC[G�CEV[CE<k3 � O�F�G �
V[CEm 
�O�SDC � Qo<?@ 
�]`S O�SJ]T<?@LmL<D@BK �&]TW�<D>�@bQo<D<DSDC[G�F�<?@ 
-QTN�Kc<D>�@ �8�:9;��� �<���>�&SJ@BO�SJ@BAD@LN\<?A <D>�@g����*

QTAJAD]1mBCUQ <?@BK �#CE<D>�<?>�@IQo<J<?SDCEG�F�<D@
�
�>�@IAD@ < ]oWN-.�/�10(243�<?F�O�V[@BA�K�@ ZRN�@LA QTVEV4]TW�<?>�@ HI@L<D>�]�K�A

C[N Q mLVUQTAJA
�

�QTmn>O-.�/�10(243b<?F�O�V[@8H Q 3gmL]`N\<nQTCEN�ORQTS?QoH @ <?@BSJA

�

�Qomn> ORQoS?QTHI@L<D@BS$CEA	K�@LZRN�@BK

�#CE<D> Q <DF�O�V[@0m QoV[V[@LK <D>�@�P5Q�R1Q�SUT6V�T6R.<?F�O�V[@
�
�>�@$ORQoS?QTHI@L<D@BS�<DF�O�VE@�CEA-K�@ ZRN�@BKMQTA�WY]`V[VE] �#A�CEN


.^_FRQo<?CE]`N : �>: � r 8 
 %

��������E �/�)�����W	XHB������E �/�)��������E � �<H(���=��E �/�)������G4HB�I� � : �;: �

!kN�<?>�@Y-.�/�10(243M<DF�O�V[@ 
 <?>�@Z��������E �/�)��� <DF�O�V[@ C[A	SD@LO�VUQomB@BK �#C <?> Q Qo<D<DSDCEG�F�<?@&���- CEW�<?>�@

ORQTSDQTHI@L<?@LS;<k31OX@�C[A;N�]T<4Q�GRQTAJ@�<k31OX@
�
�>�@N-.�/�10(2=3$<?F�O�V[@�C[A;K�@LZRN�@BKIQTA WY]TV[V[] �#A:C[N 
.^1F�Qo<?CE]`N

: � r � r 8 
 %

-.�/�10(243[�W	8E �/�10Z����E � �\�=�/�*��GIHB� ��9��#K �%$ �<L ����G �C� � H]��� 
����/� � HB2�K/� 
����/�4�����=��E �/�)���;�=� � : � r
�

: q



�>�@CE �/�10Y����E ��CEA4<?>�@0NRQTHI@�]TWX<?>�@0mB]TSDSD@LADOX]`N�K�CEN�a�H @ <?>�]1K 
\<?>�@C�=�/�*��GIHB�#C[A4<D>�@�HI@L<D>�]1K

SD@ <?F�SJN <k31OX@ 
-<D>�@ 9��%K �<$ �%L �8��G SD@ WY@BSJAI<D] <D>�@M<D>�@MV[@ � @BV#]TW�O�SD]T<D@Bm <?C[]TN �YO�F�G�VEC[m 
�O�SJC � Qo<?@ 
�]TS

O�SJ]T<?@LmL<?@LK � ]TW�<D>�@ HI@L<D>�]1K 
�<?>�@�H(�=� C[A2<?>�@ AJ@L<&]oW0����* O�SJ@BmL]`N�K�C <?C[]TN�A QoADAD]1mBC[Qo<?@LK �#CE<D>

<?>�@&H @ <?>�]1K 
 <D>�@�HB2=K/��CEA�<?>�@ AD@L<�]oW�����*cO(]`A,<?mL]`N�K�C <?C[]TN�A$QTAJAD]1mBC[Qo<?@LK �#C <?>g<D>�@8HI@L<?>�]�K 


QTN�K�<D>�@ 	������=��E �/�)��� ��<?F�O�V[@&SD@LO�SD@LAD@LN_<DA QoV[V�]oW�<D>�@&C[N�WY]`SDH Qo<?CE]`NgQoG(]`F�<$<?>�@&O�QTS?QTHI@L<D@BSJA

WY]`S�<D>�@�H @ <?>�]1K
�

��mLmB]`SJK�C[N�a <?] �.C[VEA � QTV[N�A8@L< QTV
�
� r 	 
#]`N�@b���- C[A&mLSD@ Q <?@BKcWY]`S&@ Qomn>�mBV[QTADA F�AJ@BK C[NcQ

AD@L^_F�@BN�mL@ K�CUQTa`SDQTH
�
� �JN�]`N1�1>�]TH ]`HI]`SJO�>�C[m � H QTO�O�C[N�a H Q 3b]�mLmBF�S �#>�@BN N�]T<�QoV[V;mBVUQoADAD@LA

QTN�K�SD@BV[Qo<?CE]`N�AJ>�C[O�A0QTSJ@ F�AJ@BK
�
!kNg]`F�S0^_FRQTVECEZRmBQo<?CE]`N�QoO�O�SD]`QTmn> ��@8F�AD@ <?>�@8���-e<D] mL]`V[VE@BmL<

mB] � @BS?Qoa`@	QTN�K Z�<?N�@LADA�HI@L<DSDCEmBA�QTN�K <D]8K�@ <?@BSJH CEN�@0CEW+Q m QTN�K�C[KRQo<D@�mL]`HIO(]`N�@BN\<�H Qo<?mn>�@BA�QoN�K

Z�<DA�Q&ORQoSJ<?CEmBF�V[QTS�K�@LADCEa`N
�

� ��� ��� � �>. ����� .�3 ' � . ' �># =�� 4C,/.�3 'H.E= � 3	�$3 � 493�
 ,/*<0 �

�>�@�AD@LmB]`N�K AJ<D@BO2C[N	<?>�@.!kN_<D@Ba`SDQo<?@LK8)���* �b]1K�@LV\C[A <?]#K�@ ZRN�@.<?>�@-�$G��J@LmL<��b@ <?>�]1K �$CESD@LmL<?@LK

��m 31mBV[CEm& 	S?QTO�> � �����#�0 ��
�
�>�@ �����#�0 �CEA�mLSD@ Q <?@BKgWYSJ]`H <?>�@ H QoO�O�C[N�a ]TW.GX@B>�Q � CE]`S?QTV

C[N�WY]`SDH Qo<?CE]`N CENMQIAJ@B^_F�@BN�mB@ K�CUQTa`SDQTH�<?] Q K�C[SD@LmL<D@BKbQTmL31mBVEC[m	a`SDQTO�>
�
�>�@ ]`SJC[a`CENRQTVXO�F�SJO(]`AJ@

]TW:<?>�@2�2�b�0�0 �-QTA�<?]8W QomBC[VECE<?Qo<?@#<?@LAJ<#AD@L^_F�@BN�mL@ a`@LN�@BSDQo<?CE]`N
�
�0] � <?>�@2�2�b�0�0 fCEA�F�AJ@BK

C[N <?>�@�!kN_<D@Ba`SDQo<?@LKM)$��* �b]1K�@BV QTA�QTN C[N\<?@LSDHI@BK�C[Qo<?@0AJ<D@BO WY]`S�>RQTSDN�@BADAJC[N�a8<D>�@$CEN�WY]`SDH Qo<DC[]`N

N�@L@BK�@LK <?]MK�@LZ�N�@ mL]`F�O�VEC[N�aPHI@L<DSDC[mLA
�
�>�@ �2�b�0�0 CEA Q <?F�O�V[@� � ��� �'K4�	
 �#>�@BSD@�� CEA�Q

AD@ <�]TW�N�]1K�@BA�]`S � @LSJ<DC[mB@LA�
�� C[A	Q AJ@L<�]TW�@LK�a`@LA�
:QTN�K K8CEA�<?>�@ AJ<nQoSJ<?CEN�a N�]1K�@8CEN�<?>�@8a`S?QoO�>

� r 8 
 � 
�Qomn>g]TW�<D>�@ N�]�K�@LA�CEA0K�@LZRN�@LK�G\3�Q <?F�O�V[@�9U� 	<2�� E �'L ���:� L �<��� �7�I!������5��� � �624�:3 
 �'�7� �
�>�@ 2�CEA QTN�]`G��J@Bm <�
�<D>�@?E CEA <?>�@�HI@L<?>�]�K m QTVEV 
�<D>�@?L ���:� L �<����CEAI<D>�@�mLVUQTAJADCEZ�m Qo<DC[]`Nc]TW

<?>�@ ]`G��J@Bm <IQTA8N�@	� 
�@���C[A,<?A�
�]`S K�@BVE@L<?@LK 
J!������eCEA <?>�@ AD@L<8]TW�QTSDa`F�H @LN_<DA�
 � �72I��3 
�CEA <?>�@
mB]TN�K�CE<DC[]`N�QTV�@���O�SD@LADAJC[]`N 
�QoN�K �ICEA <D>�@ mBV[QTADA NRQTHI@

�
�>�@ !������=ORQTS?QoH @ <?@BS2C[A Qb<?SJC[O�VE@T%

	���GIHB� � �:��E � � 9��LM&��I�
�
�>�@ QoV[a`]`SJCE<D>�H WY]`S$mBSJ@ Qo<DC[N�aPQoN �����#�0 CEA$WY]`F�N�K C[N�� r 	 
 � �$N�mL@

:05



<?>�@&�����#�0 CEA�mLSD@BQo<?@LK 
 C <�mBQTNgGX@ mL]`H8G�CEN�@BK �#C <?>g�-]`N�AJ<DS?QTCEN�@BK��-VUQTAJA�;F�O�VE@BA�� ���-0�	�

<?]&WY]`SJH <?>�@ �-]TN�AJ<DS?QTCEN�@BKb�$G��J@Bm <	�M@L<?>�]�Kb�$C[SJ@BmL<D@BKP��m 31mBV[CEm  �SDQTO�>�� �������#�0 �
�

� ��� ��� J � � � � 


�>�@ VUQTA,<#AJ<?@LOgC[NP<?>�@ )���* C[N\<?@La`S?Q <?@BKMHI]�K�@LV+C[A#<?]ImB]`H G�C[N�@�GX]T<?>P<?>�@ GX@B>RQ � C[]TS?QTV:C[N�WY]`S �
H Qo<?CE]`NbWY]`F�N�K�C[N�<D>�@ �����#�0 �#C <?>�<D>�@&AJ<DSDF�m <?F�SDQTV�CEN�WY]`SDH Qo<DC[]`NPWY]`F�N�K�CEN�<?>�@ ���-/<D]

WY]`SJH6<?>�@$�-]`N�A,<?S?QoC[N�@LK �$G��J@Bm <��M@L<?>�]�K �$C[SD@LmL<D@BK ��mL31mBVEC[m� 	S?QTO�> � �������#�0 ��
�
�.C[V[A � QTV[N�A

@L<0QoV
�
K�@LADmLSDC[GX@�QTNPQTVEa`]`SJCE<?>�H�WY]TS�mB]`H G�C[N�CEN�a <D>�@$< ��] O�CE@BmL@BA�]TW;C[N�WY]`SDH Qo<?CE]`NIC[N � r 8 
 � �>�@

�������#�0 CEA�N�]� F�AD@LK�WY]`S0K�@LZRN�C[N�aImB]`F�O�V[CEN�a HI@L<DSDCEmBA#N�@B@LK�@BK�K�F�SDCEN�aI<D>�@2^1F�QTV[C ZRm Qo<DC[]`N

O�SJ]�mL@BADA
�

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

�>�@�<D>�C[SJK A,<?@LO C[N ]TF�S�^_FRQoV[CEZ�m Qo<DC[]`NIO�SD]1mB@LADA�CEA�<D] G�F�C[V[K <?>�@	'$FRQTVECEZRmBQo<?CE]`N �b]�K�@BVXN�@B@LK�@BK

<?] K�@L<D@BSJH CEN�@	<?>�@ ] � @BSDQTV[V+Z�<DN�@BAJA$]TW.QIm QTN�K�C[KRQ <?@2mB]`HIO(]TN�@BN\<�C[NP<?>�@2K�@BAJC[a`N�]TW.QIAJ31AJ<D@BH �

�>�CEA;A,<?@LO8QTO�O�V[C[@LA;��@L< �>�@L]`SJ3�mL]`N�mB@LO�<?A;<?]�<?>�@�CEN�WY]`SDH Qo<DC[]`N�WY]TF�N�K2C[N	<?>�@�!kN\<?@La`S?Qo<D@BK )$��*

�b]1K�@BV
�

.ADAD@LN\<?CUQoV[VE3b<?>�CEA	AJ<D@BO @ �1<?S?QomL<?A2C[N�WY]`SDH Qo<?CE]`NbWYSJ]`H <D>�@ ���- ]TW�@ QTmn> <?>�@ K�@LADCEa`N

mB]TH OX]`N�@LN_<DA QTN�K m QTN�K�C[KRQ <?@�mL]`HIO(]`N�@BN\<?A <D] K�@ <?@LSDHIC[N�@bCEW�<D>�@gmBQTN�K�CEKRQo<?@MmB]TH OX]`N�@LN_<DA

O�SJ]`O(@LSDV 38Z�<�]`S�A?Qo<DC[AJW 3 <?>�@0K�@BAJC[a`NImB]TH OX]`N�@LN_<DA
�
�>�@0C[N�WY]`SDH Qo<?CE]`N <D>RQo<�C[A�@��1<?SDQTmL<D@BKIWYSD]`H

<?>�@I���-�A�WY]TSDHIA	Q AD@ < ]oW-Q <D<?SJC[G�F�<?@BA$QTN�K H @ <?>�]1K�A
�
�>_F�A 
 ��@IQTO�O�V 3�AJ@L<2]`OX@BSDQo<?CE]`N�A�<D]

mB]TV[V[@LmL<�mL] � @BSDQTa`@ QTN�KPZ�<?N�@BADA0HI@L<?SJC[mLA �

� ���1�! "$. '�� �>.�# , � � .75 :�4�' 49#;:>G

� @ QoO�O�VE3g��@ < �>�@B]`S,3g<?]PK�@LSDC � @ H @ <?SDCEmBA	QoG(]`F�<	<?>�@&Z�<DN�@BAJA2]oW�Q m QoN�K�C[K�Qo<?@&mL]`H OX]`N�@LN\<

WY]`S&QbK�@BAJC[a`N mL]`H OX]`N�@LN\<
�
�>�@ GRQTAJC[m G�F�C[VEK�C[N�abG�V[]1m��_A8]TW#<?>�@ <?>�@L]`SJ3 QTSD@ K�@BSJC � @LK WYSD]`H

: p



� 5�8 
 � !kN <?>�CEA&AD@Bm <?CE]`N 
�AD@ <I<D>�@B]TSJ3 K�@LZRN�C <?CE]`N�A QTSJ@ K�@BAJmBSDCEG(@LKcWY]TS8AD]TW < �-QTSJ@MmL]`HIO(]`N�@BN\<?A
�

�R]`S-<D>�@	K�@LZ�N�CE<DC[]`N�A��-@ �#C[VEV QoADADF�H @	<?>�Qo<���@2>�Q � @2Q8K�@BAJC[a`NPmB]TH OX]`N�@LN_<,!eQoN�KPQ&a`@BN�@LSDCEm

m QoN�K�C[K�Qo<?@PmB]TH OX]`N�@LN_<��
�
���;T����	��
���4S�����
:T�
(V�C[A&K�@ ZRN�@LK�C[N <D@BSDHIA ]TW�Q mL]`H OX]`N�@LN\<

<?>�Qo<�C[A	K�@LADCEa`N�@BK�WY]`S�Q ORQoSJ<?CEmBF�V[QTS�A,31AJ<?@LH
�
��� Q�
�������Q�V#T����4S�����
:T�
(V C[A�Q mB]`HIOX]`N�@BN\<�CEN

Q SD@BOX]`AJCE<?]TSJ3 ]`S#Q ���$0�MmL]`H OX]`N�@LN\<�<D>RQo<0H Q 3 ADQo<?CEAJW 3 <D>�@�K�@BAJC[a`NMmB]TH OX]`N�@LN_<
�
�R]`S�]`F�S

QTO�O�SD]\QTmn> ��@ QTVEAD] QTAJADF�HI@	<?>RQ <�]TN�@ �_<D] �1H QTN\3P���-�A0K�@LZ�N�@ Q&mL]`H OX]`N�@LN\<
�

� .�, � ,/H��K! "�� � , ��K

� @ �#CEV[V4K�@LZRN�@ QPAD@L<2]`N Qo<J<?SDCEG�F�<D@BA2QTN�K H @ <?>�]1K�A�K�@LADmBSJC[GX@BK C[N�<?>�@ ���-
�
� @ OX@BS,WY]`SDH

@��1<DS?QTm <?C[]TNc]TO(@LS?Qo<DC[]`N�A ]`N <?>�@ AJ@L<DAICENc��@Bm <?CE]`N : � r �;: � ��<D<DSDCEG�F�<?@PQoN�K H @ <?>�]1K K �/�1KbQTSJ@
mB]TV[V[@LmL<DC[]`N�A:]TW�Qo<D<DSDCEG�F�<?@�QTN�K H @ <?>�]1K @LV[@LH @LN_<DA

�
�QTG�V[@ : �>: V[CEAJ<DA:<D>�@�Q <D<?SJC[G�F�<?@�QTN�K8HI@L<D>�]1K

AD@ <?A
�
��N Q�V8V�R������V#T?T�� T6SUT�
(V�C[A K�@LZRN�@LK�QoA&QgmB]`VEV[@LmL<?CE]`N ]oW0Qo<?]`HIC[m � QTV[F�@BA � �>�@PQ <?]`HIC[m

� QTV[F�@BA�
0Qo<J<?SJC[G�F�<D@�<k31O(@ QoN�KiC[N � QTSDC[QTN\<�
#QTSJ@gK�@LSDC � @BKi<?>�SD]`F�aT> <?>�@ Qo<J<?SJC[G�F�<D@�@ ��<DS?QTm <?CE]`N

]`OX@BSDQo<?CE]`N K�@LADmBSJC[GX@BKMC[N AJ@BmL<DC[]`N : � r �>: � � SUT6V������ T�� T6SUT�
(V CEA�QTVEAD]&K�@ ZRN�@BKbQTA#Q8mL]`V[VE@BmL<DC[]`N
]TW Qo<?]TH CEm � QTV[F�@LA � �>�@ Qo<D]`HIC[m � QTVEF�@BA 
�SD@ <?F�SJN <k31OX@ 
	CEN � QTSJCUQTN\<�
�QoN�K O�QTS?QTHI@L<D@BS 
$QTSJ@

K�@LSDC � @BK <?>�SJ]`F�a`> <?>�@�H @ <?>�]1K @��1<?SDQTmL<DC[]`N ]`OX@BSDQo<?CE]`N QTV[AJ]�K�@BAJmBSDCEG(@LK CEN ��@Bm <?C[]TN : � r �>: � �>�@
WY]`VEV[] �#C[N�aPN�]o<nQo<DC[]`N �#C[VEV.G(@ F�AD@LK <?]bK�@BAJmBSJC[GX@ QTN @BV[@LH @LN\< <D>RQo< G(@LV[]`N�aTA2<D]gQbO�QTSJ<DC[mBF�VUQTS

AD@ < � 
.^_FRQo<?CE]`N : �=< � %

�"�#��� �%$'&(�)� ��� �62IE HB24�:���>� � 2I� E �/�10(2=3YE�� �624E H(24�:���>� � � : �=< �

�>�@8WY]`VEV[] �#C[N�a N�]o<nQo<DC[]`N �#C[V[V:GX@ F�AJ@BK�<?] K�@BAJmBSDCEG(@8QTNg@BVE@BHI@BN\<�<D>RQo<�K�]�@LA$N�]T<�G(@LV[]`N�a

<?]IQ ORQTS,<?C[mLF�VUQoS-AD@ < � 
.^1F�Qo<?CE]`N : �;7 � %

�"�#��� �%$'&(�)� �"!� �62IE HB24�:���>� � 2I� E �/�10(2=3YE !� �624E H(24�:���>� � � : �;7 �

��C[N�mB@MAD@L< <?>�@L]`SJ3 CEA QoO�O�V[CE@BK <?] mB]`HIOX]`N�@BN\<DA QTA Q�<?@Bmn>�N�C[^_F�@�WY]TSI^_FRQoV[CEZ�m Qo<DC[]`N 
�<?>�@

]`SJK�@BS8]oW�<?>�@ @LV[@LH @LN_<DA CEN <?>�@ K�@BAJC[a`N mL]`HIO(]`N�@BN\< ! QTN�K <?>�@ m QTN�K�C[KRQo<D@ mL]`H OX]`N�@LN\<#�

K�]1@BA#N�]T<#H Qo<J<?@BS
�

:G:



�#@LWY@BSJ@BN�mL@�� !kK�@BN\<?C ZR@BS �$@LZRN�C <?CE]`N

5 ���-��YmBVUQoADA0NRQTHI@ � 	��	<�����=���>�*�������6���/�	8!C�#��� �<$'&B�)�I�+���
�	<-.�/�10(2=3;�6���/� � �<�>9;��� �%����� 
8�=�

p ��<D<DSDCEG�F�<?@ 	8���:��E � �'�"�#��� �<$+&(�)����GIHB� � 9��%K �<$ �%L �8��G �
�<� ��� �%��L�9;��L &�� �/� � �<�>9;��� �%����� 
8�=�

: �b@ <?>�]1K 	"E ����E � � �=�/��&B�=� ��GIHB� � 9��%K �<$ �%L �8��G �/� � H(��� 
����
� � HB2�K/� 
����/�4�����=��E �/�)���;�=�

r �I!��#��� �%$'&(�)�IK"� �	<���:��E ��� � ���#��� �%$'&(�)�/��GIHB��� �'��9��#K �%$ �<L ����G�� �
�<� �8� �%��LM9;��L &���� �/� � �<�>9��� �%���>��� 
��=� �I	<���:��E ��� �

�"�#��� �<$'&B�)�/��GIHB��� �'��9��#K �<$ �<L �8��G�� �
�<� �8� �<�;LM9;��LM&>��� �/� � �<�>9;��� �%�����	��
8�=� ��
�
�
 �

	8���:��E �� �'�"�#��� �%$'&(�)�/��G4H(�� �'��9��#K �<$ �<L �8��G� �
�8� �8� �<��L 9;��LM&��� �/� � �<�:9;��� �%���>�� 
8�=�+�

< �=-A�/�10B243;K�� �	8E ����E ��� � �=�/��&B�=����G4HB��� � 9��#K �%$ �<L ����G�� �/� � H(�=��� 
8���7� � HB2=K/��� 
����
�4��������E �/�)�����'�=� �@	8E ����E ��� � �=�/��&B�=����G4HB��� � 9��#K �%$ �<L ����G�� �

� � H]����� 
����/� � HB2=K��	� 
8���/�4��������E �/�)�����7�=� ��
�
�
 �
	8E �:��E ��� � �=�/��&B�=����G4HB��� �

9��#K �%$ �%L ����G�� �7� � H(�=��� 
8���7� � HB2=K/��� 
����/�4��������E �/�)�����=�6�
�QTG�V[@ : �>: %.�emB]`N�AJ<?SDQTC[N�@BKPmBV[QTADA�<?F�O�V[@�QTN�KbC <?A�@BVE@BHI@BN\<?A

�

� ����K�, ��K  "���� ,/��� �� )$&�� �
K

��AJADF�HI@ �-@	>�Q � @2Q K�@BADCEa`N mB]TH OX]`N�@LN_<,! �#C <?>PQTNMQo<J<?SJC[G�F�<D@$AD@ <,!��
� ��� QTN�KMQ8H @ <?>�]1K AD@ <

����
���
QTN�K�>RQ � @ AD@LV[@Bm <?@LK�Q mBQTN�K�CEKRQo<?@2mB]TH OX]`N�@LN_<�� �#C <?>�QTNgQo<J<?SJC[G�F�<D@�AD@L< ���

� ��� QTN�K�Q
HI@L<?>�]�K AD@L< ����

��� �
5�@LN�N K�C[QTa`S?QoH A �#C[VEVRG(@0F�AJ@BK <?]2C[VEV[F�A,<?SDQo<?@�<D>�@�SJ@BVUQ <?C[]TN�AD>�CEO�A�G(@ < �-@L@BN

<?>�@ Q <D<?SJC[G�F�<?@�QTN�KMHI@L<?>�]�KPAD@ <?A
�
!��

� ��� C[A#Q ��� ��� T6V ]TW ��� � ��� 
 �#SDCE<J<?@LN�QTA#CENP
�^_FRQ <?C[]TN : � 	 %

!C�#��� �<$+&(�)� � &�$6KI�/��%E% � !��
� ����� ���

� ��� � � : � 	 �

CEW 
(QTN�K�]TN�VE3MCEW 
X@ � @BS,3�Qo<J<?SDCEG�F�<D@ @BVE@BHI@BN\<$CEN?!�� � ��� C[A�QTV[AJ] QTN Q <D<?SJC[G�F�<?@2@BV[@LH @LN\<	C[N ��� � ��� �
�>�@ QTGX] � @ ADF�G�AJ@L< C[N�K�C[m Q <?@BA	<D>RQo<	<?>�@ImBQTN�K�CEKRQo<D@ImL]`HIO(]`N�@BN\< � mL]`N\<nQTCEN�A2QTV[V ]TW-<D>�@IQo< �
<?SJC[G�F�<?@2@BV[@LH @LN\<?A0N�@B@LK�@BKg<D] A?Q <?C[A,W 3 <?>�@2K�@LADC[aTN�]TW.mL]`HIO(]`N�@BN\<�!

�
!jW ���

� ����� !�� � ��� 
R<?>�@BN
QTVEV�]TW�<D>�@�Qo<J<?SDCEG�F�<D@g@BVE@BHI@BN\<?A CENiK�@BAJC[a`NimL]`HIO(]`N�@BN\< ! H Q 3�N�]o< G(@ Q � QTCEVUQTG�VE@PC[N <?>�@

m QoN�K�C[K�Qo<?@ mB]`HIO(]TN�@BN\< �
�
h0] �-@ � @BS 
�QTV[V�]TW�mL]`HIO(]`N�@BN\< ��� K Qo<D<DSDC[G�F�<?@I@BVE@BHI@BN\<?A H Qo<Dmn>

Qo<J<?SDCEG�F�<D@2@LV[@LH @LN_<DA#]TW4mL]`H OX]`N�@LN\<�!
�

.^_FRQo<DC[]`N : � 	 CEA0O�SD@BAJ@BN\<?@LK QTA0QI5�@LN�N�K�C[QTa`SDQTH CEN

: r



��CEa`F�SD@ : � r �
!���

���
C[A#Q&ADF�G�AD@ <$]TW ����

���

��#SDC <D<D@BNMQTA#C[NM
.^_FRQo<?CE]`N : �>8 %

-.�/�10(243 ��&�$6K �/��% % � !���
����� ����

���
� � : �;8 �

CEW 
oQTN�K2]`N�V 3�CEW 
 @ � @BS,3 HI@L<D>�]�K2@BVE@BHI@BN\< C[N�!��� ��� CEA QoV[AD]�QTN H @ <?>�]1K @LV[@LH @LN_< C[N ���� ��� � �>�@
QTGX] � @IADF�G�AJ@L< C[N�K�C[m Q <?@BA$<D>RQo<�<?>�@ImBQTN�K�CEKRQo<D@ImL]`HIO(]`N�@BN\< � mL]`N\<nQTCEN�A2QTV[V4]oW�<D>�@ HI@L<D>�]1K

@BVE@BHI@BN\<?A N�@B@LK�@BK <?]�A?Qo<DC[AJW 3 <D>�@ K�@LADC[aTN ]TW#mB]`HIOX]`N�@BN\< !
�
!jW ����

��� � !  � ��� 
 <?>�@LN QTV[V
]TW�<D>�@IH @ <?>�]1K @LV[@LH @LN_<DA CEN K�@LADCEa`N mL]`H OX]`N�@LN\< ! H Q 3 N�]o< GX@ Q � QTCEVUQTG�VE@8C[N <?>�@ m QoN�K�C �
KRQo<D@ mL]`HIO(]`N�@BN\< �

�
h�] ��@ � @LS�
+QoV[V+]TW�mB]`HIO(]TN�@BN\<�� � K HI@L<D>�]�Kb@BVE@BHI@BN\<?A0H Q <?mn>�HI@L<D>�]1K

@BVE@BHI@BN\<?A�]TW(mB]TH OX]`N�@LN_<J!
�

.^_FRQo<?CE]`N : �>8 CEA.O�SD@LAD@LN_<D@BK QoA�Q$5�@LN�N K�CUQTa`SDQTH/C[NI��C[aTF�SD@ : �=< �

!��
� ��� C[A#Q ��R ���(T6R ��� ��� T6V ]TW ��� � ��� 
��#SDC <D<?@LNMQTA#C[NM
.^1F�Qo<?CE]`N : � N�%

����2'HB���4!��#��� �%$'&(�)� � &>$6K �/��% % � !��
� ��� � ���

� ��� � � : � N �

CEW 
(QTN�K�]TN�VE3MCEW 
X@ � @BS,3�Qo<J<?SDCEG�F�<D@ @BVE@BHI@BN\<$CEN?!�� � ��� C[A�QTV[AJ] QTN Q <D<?SJC[G�F�<?@2@BV[@LH @LN\<	C[N ��� � ��� 

G�F�<2<?>�@BSD@ C[A Qo< V[@ QoAJ<2]`N�@ Qo<D<DSDC[G�F�<?@ @BVE@BHI@BN\< C[N ���

� ��� <?>RQo< C[A�N�]o< CEN !�� � ��� � �>�@ QTGX] � @
SD@LVUQo<DC[]`N�AD>�CEOgC[N�K�C[m Q <?@BA$<D>RQo<	<D>�@&m QTN�K�C[KRQ <?@&mB]TH OX]`N�@LN_< � mB]TN_<?QTC[N�A�QTV[V ]TW�<D>�@IQo<D<DSDCEG�F�<?@

@BVE@BHI@BN\<?A2N�@L@BK�@LK <?]MA?Q <?C[A,W 3�<?>�@ K�@LADCEa`N ]TW�mB]TH OX]`N�@LN_<�!
�
!jW ���

� ��� � !�� � ��� 
+<?>�@LN QTVEV4]TW
<?>�@�Qo<D<DSDC[G�F�<?@	@LV[@BHI@BN\<DA�C[N K�@LADC[aTNMmL]`HIO(]`N�@BN\<,!=H Q 3 N�]T<#GX@�Q � QTCEVUQTG�V[@0C[N <?>�@	mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<��
�
h�] �-@ � @LS�
#QTVEV-]TW�mB]`HIOX]`N�@BN\<����XKbQo<J<?SDCEG�F�<D@ @BV[@LH @LN\<?A&H Qo<?mn> Qo<D<DSDCEG�F�<?@

@BVE@BHI@BN\<?A ]TW�mB]TH OX]`N�@LN_< !
�

.^_FRQo<DC[]`N : � NMC[A O�SD@BAJ@BN\<?@LK�QoA8Qb5�@LN�N K�CUQoa`S?QTH CEN ��CEa`F�SD@

: �>7 � ��]o<?C[mL@�<?>�Qo<�<?>�@	A?QTHI@$SD@LVUQo<DC[]`N�AD>�CEO K�@BAJmBSJC[GX@BKPC[NP
.^_FRQo<DC[]`N : � N&>�]`VEK�A-WY]`S5!  � ��� QoN�K
����

��� �

!��
� ��� CEA 
 �4V�Q ��� ��� T6V ]TW ��� � ��� 
�C W 
_QTN�KI]`N�V 3&CEW 
\<?>�@BSD@0@���CEAJ<?A�Qo<�V[@BQTAJ<�]`N�@0Qo<J<?SJC[G�F�<D@#@BV[@LH @LN\<

C[N !��
� ��� <D>RQo< C[A2N�]T< QTN Qo<J<?SJC[G�F�<D@ @LV[@LH @LN_< C[N ���� ��� � �>�CEA SJ@BVUQ <?C[]TN�AD>�CEO CEN�K�CEm Qo<D@BA	<?>RQ <

mB]TH OX]`N�@LN_<�! >�QTA8Qo<J<?SJC[G�F�<D@ SJ@B^_F�CESD@BHI@BN\<DA <?>�Qo< mBQTN�N�]o<8GX@IWYF�V ZRV[VE@BK G\3 mL]`HIO(]`N�@BN\< �
�

�#@LWY@BS:<?]���C[aTF�SD@ : � 	 � !jW���� � ��� C[A;N�]T<�Q�AJF�G�AD@ <.]TW !�� � ��� 
o<?>�@BN C <;C[A;O(]`AJADCEG�V[@�<?>RQ <4QTVEV_Qo<D<DSDCEG�F�<?@
@BVE@BHI@BN\<?A#CEN ���

� ��� H Q <?mn>MQTV[V ]TW <D>�@2Qo<D<DSDCEG�F�<?@	@LV[@LH @LN_<DA�C[N !�� � ��� �

: <



� , � � � �� ". �E� 

!kK�@BQTV[V 3 K�F�SJC[N�a AJ@BV[@LmL<DC[]`N ]TW�m QTN�K�C[KRQ <?@ mB]TH OX]`N�@LN_<DA&WY]`S8Z�<?N�@BADA 
�QTVEV�Qo<J<?SDCEG�F�<D@ AD@L<DA QoN�K

HI@L<?>�]�K�A AD@ <?A&]TW�<D>�@ m QoN�K�C[K�Qo<?@ mL]`HIO(]`N�@BN\< � QTSJ@ @ ��QomL<?V 3 <D>�@ ADQTH @ QTA <?>�@ Qo<D<DSDCEG�F�<?@

AD@ <?A#QTN�K H @ <?>�]1K AD@ <?A�]TW+<D>�@	K�@LADC[aTN mB]`HIOX]`N�@BN\<N!
�
��<D<DSDC[G�F�<?@$AJ@L<�@L^_FRQTV[C <k3 CEA-K�@ ZRN�@LKP<D]

@���QTHIC[N�@$<?>�CEA�C[K�@BQ
�
!��

� ��� T���� Q�� � ��� � ��� 
 �#SDCE<J<?@LNbCENb
.^_FRQo<DC[]`N : �65 q�%

!C�#��� �<$+&(�)� ���/� ���4&���L ����G %E% �A!��
� ��� � ��� � ��� � : �65 q �

CEW 
1QTN�K ]`N�V 3 CEW 
_@ � @BSJ3 Qo<J<?SDCEG�F�<D@�@LV[@BHI@BN\<-C[NZ!�� � ��� C[A�C[N���� � ��� QTN�K @ � @BS,3 Q <D<?SJC[G�F�<?@0@BV[@LH @LN\<
C[N ���

� ��� C[A�C[N !�� � ��� � �>�@�SJ@BVUQ <?C[]TN�AD>�CEO C[NM
.^_FRQo<?CE]`N : �65 q&C[A�C[VEV[F�A,<?SDQo<?@LK C[NP��CEa`F�SD@ : �;8 �
� @ �#C[VEV#QTV[AJ] K�@ ZRN�@gHI@L<D>�]1K�AD@ < @L^1F�QTV[C <k3 <?] @ ��QTH CEN�@P<?>�@�QTG(] � @gC[K�@BQ � !��� ��� T���� Q�� �
����

���

��#SJCE<D<D@BNMC[NP
.^_FRQo<DC[]`N : �65G5 %

-.�/�10(243 �J�/� ���=&���L �8��G % % � !���
���
��� �

���
� : �65G5 �

CEW 
�QTN�KP]`N�V 3 C W 
�@ � @BS,3PH @ <?>�]1K @BVE@BHI@BN\<#C[N !  � ��� C[A-C[N ���� ��� QTN�KP@ � @BSJ3PHI@L<D>�]1K @BV[@LH @LN\<
C[N ����

���
C[A�CEN !  �

��� �
�>�@�SD@BV[Qo<?CE]`N�AJ>�C[O CENb
.^_FRQo<DC[]`N : �65G5 C[A�CEV[VEF�AJ<DS?Qo<D@BK C[NM��CEa`F�SJ@ : � N �

� ���1��� � 02.�,/*8'/49#;:>G #;:I"$. 'HG

!kN�<?>�CEA�AJ@BmL<DC[]`N�<D>�@8]`OX@BSDQo<?CE]`N�A�<D>RQo<	H Q 3�GX@8OX@BSJWY]TSDHI@BK�]`N Qo<J<?SJC[G�F�<D@&QTN�K�HI@L<D>�]1K�AD@L<DA

QTSJ@�K�@ ZRN�@LK QTN�K K�@BAJmBSJC[GX@BK
�
!kH QTa`CEN�@#Q2F�N�C � @BSDADQTVXAD@L<�� �#>�CEmn> mB]TN_<?QTC[N�A-QTVEVRQo<J<?SDCEG�F�<D@�QoN�K

HI@L<?>�]�K�@LV[@BHI@BN\<DA
�
�>�@ Q�V�V8R������;V�T#� 
�� ��
P]TW.< ��]bQ <D<?SJC[G�F�<?@ AJ@L<DA�!��

� ��� QoN�K"��� � ��� 
 �#SDC <D<?@LN
C[NM
.^_FRQo<DC[]`N : �65 p�%

!C�#��� �<$+&(�)����� �<24� %E% �A!��
� ���	� ��� � ��� � : �65 p �

C[A�<D>�@2AD@L<0]TW�QTVEV+Qo<D<DSDCEG�F�<?@	@LV[@LH @LN_<DAC� C[N
�eAJF�mn>�<?>�Qo<C� C[A�CEN !��
� ��� ]`S,� CEA�C[N ��� � ��� � �>�@

AD>�QTK�@BKbSD@La`C[]`N CENM��C[a`F�SD@ : �65 q&SD@LO�SD@LAD@BN\<DA�!�� � ���	� ��� � ��� �

:G7



��@ ��<�<D>�@ SUT6V ����� � 
�� ��
bCEA$K�@LZ�N�@BK
�
�>�@ H @ <?>�]1K�F�N�CE]`N�]TW�< ��]MHI@L<D>�]1K�AD@L<DA�!���

���

QTN�K ����
���

��#SJCE<D<D@BNPC[NM
.^_FRQo<DC[]`N : �65�: %

-.�/�10(243 ��� �%2I� % % � !���
��� � ���� ��� � : �65�: �

C[A$<D>�@&AD@ <2]TW�QoV[V�HI@L<D>�]1K @LV[@LH @LN_<DA�E CEN ��ADF�mn> <?>RQ <�E CEA	C[N !���
���
]`S�E C[A	C[N �  �

��� �

�>�@ Q�V�V8R������;V�T���
(V#T6R � T��6V � ��
P]TW�< �-]MQo<J<?SJC[G�F�<D@&AD@ <?A�!��
� ��� QTN�K"��� � ��� 
 �#SDCE<J<?@LN CEN 
.^1F�Qo<?CE]`N

: �65 r�%

!C�#��� �<$+&(�)� � �>�)����K � �+� �<24� % % �A!��
� ����� ��� � ��� � : �65 r
�

C[A�<?>�@�AD@ <�]TW+QTV[V Qo<J<?SJC[G�F�<D@#@BV[@LH @LN\<?A5�&CEN � ADF�mn> <?>RQo<\�8C[A�C[NY!��
� ��� QTN�KU�&C[A�C[N ��� � ��� � �>�@

AD>�QTK�@BKbSD@La`C[]`N CENM��C[a`F�SD@ : �65G5 SD@LO�SD@LAD@BN\<DA�!�� � ����� ��� � ��� �
��@ ��<�<?>�@ZSUT6V���������
(V�T6R � T��6V�� ��
 C[A#K�@ ZRN�@BK

�
�>�@ HI@L<D>�]�KMC[N\<D@BSDAJ@Bm <?C[]TN�]TW < �-] HI@L<D>�]1K

AD@ <?AC!���
���
QTN�K �� �

���

��#SDC <D<?@LNPC[NM
.^1F�Qo<?CE]`N : �95�< %

-.�/�10(243 � ���)���"K � �'� �%2I� % % �A!���
����� ���� ��� � : �65�< �

C[A+<D>�@�AD@L< ]TW�QTV[V`HI@L<D>�]1K @LV[@BHI@BN\<DA�EfC[N �cADF�mn>2<?>RQo<@E CEA:C[N�!���
���
QoN�K�E6C[A:C[N ����

��� �
�>�@

Q�V�V8R������;V�T ��� �FT6R T�
 �'T�G(@ < �-@L@BN < ��]�Qo<J<?SDCEG�F�<D@ AJ@L<?A !��
� ��� QTN�K ��� � ��� 
 �#SDCE<J<?@LN C[N 
.^1F�Qo<?CE]`N

: �65�7 %

!C�#��� �<$+&(�)��� ���	�:���=�����6� % % � !��
� ���
	 ��� � ��� � : �65�7 �

C[A�<?>�@$AJ@L<#]TW QTVEV Q <D<?SJC[G�F�<?@$@LV[@BHI@BN\<DAN� CEN �=AJF�mn>M<D>RQo<,� C[A-C[N !��
� ��� QTN�K � C[A�N�]T<�C[N ��� � ��� �

�>�@2AD>RQoK�@BKMSD@La`C[]`NPCENb� C[a`F�SJ@ : �65 p8SD@LO�SD@LAD@BN\<DA�!�� � ����	 ��� � ��� �
��@ ��<.<D>�@�SUT6V������ ��� �FT6R T�
 �'T:CEA�K�@ ZRN�@LK

�
�>�@�HI@L<D>�]�K K�C �(@BSJ@BN�mL@�G(@ < �-@L@BN&< ��]2HI@L<D>�]1K

AD@ <?AC!���
���
QTN�K �� �

���

��#SDC <D<?@LNPC[NM
.^1F�Qo<?CE]`N : �95 	 %

-.�/�10(243�� � �	�>�������:�7�2%E% �A!���
���	 ���� ��� � : �65 	 �

: 	



C[A�<?>�@ AD@ <&]TW#QTVEV�H @ <?>�]1K @LV[@BHI@BN\<DA E C[N � AJF�mn> <?>RQ < E C[A2C[N !���
���
QTN�K E C[A N�]T<8CEN

����
��� �

�>�@UQ�V8V�R������V#T ���4S���� T6SUT�
(V ]oW !��
� ��� 
��#SJCE<D<D@BNPC[NM
.^_FRQo<DC[]`N : �65�8 %

!C�#��� �<$+&(�)� ��24E H(L���E �����#%E% �A!���
� ��� � : �65�8 �

C[A2<?>�@ AD@ <&]TW0QTVEV�Q <D<?SJC[G�F�<?@ @LV[@LH @LN_<DA � C[N � AJF�mn> <?>RQo< ��C[A N�]T<8CEN !��
� ��� � �>�@ AD>RQTK�@BK

SD@La`C[]TNMCENP��C[aTF�SD@ : �65�: SD@LO�SD@LAD@LN_<DA�! �� � ��� �
�>�@ZSUT6V ����� ���4S���� T6SUT�
(V(]TW�!���

���

��#SDC <D<?@LNPC[NM
.^1F�Qo<?CE]`N : �95 N�%

-.�/�10(243���2IE HBL ��E ���>�#% % � !����
���

� : �65 N �

C[A�<D>�@�AD@ <�]oW4QTVEV HI@L<?>�]�KP@BVE@BHI@BN\<?A,E C[N �/ADF�mn>b<?>�Qo<,E CEA�N�]T<#C[N !  �
��� �

�>�@2N�]T<nQ <?C[]TN K�@LZRN�@BK �#CEV[V(N�] �=G(@	F�AD@BKM<?>�SJ]`F�a`>�]`F�<�<?>�@2SJ@BA,<�]TW;<?>�@�<D>�@BAJC[A
�

� ���1��� � B>* � 4�5637*8'/49#&: � .�*-G B>,/.�G

�>�@�mB]`HIO(]TN�@BN\<�^1F�QTV[C ZRm Qo<DC[]`N HI@ QTAJF�SD@LA-SJ@BVE3 ]TN <?>�@�@��1<DS?QTm <?C[]TN ]TW+CEN�WY]`SJH Qo<DC[]`N8WYSJ]`H <?>�@

���-�A�K�@LZRN�@BK
�
 QTG�V[@ : �;: AD>�]�#A�<?>�@0K�@LZRN�C <?CE]`N ]TW(<D>�@����- QTA�AJO(@LmBCEZ�@BKIC[N � r 	 
 � h�@BSJ@0QTV[V

ORQTS,<?A0]TW�<D>�C[A0K�@ ZRN�CE<DC[]`NMQTSJ@ N�]T<�N�@B@BK�@BK�QTA0CE<0CEA0N�]T<0N�@BmL@BADADQTSJ3M<?] a`@BN�@BS?Q <?@ QTN�K�@ ��@BmBF�<?@

<?@LAJ<0m QoAD@BA
�

�>�@ QTO�O�SJ]\QTmn>MK�@L<D@BSDHIC[N�@BA#CEW QTNMC[HIO�V[@LH @LN\<?@BK mBQTN�K�CEKRQo<D@ � ���$0�	��mB]`HIO(]TN�@BN\<0^_FRQTV �
CEZ�@BA�WY]TS�<?>�@ mBF�SDSD@LN\<�K�@BAJC[a`N�QoN�K�QTSJmn>�CE<D@BmL<DF�SD@ ]TW4<?>�@8AJ31AJ<D@BH

�
�>�@&QoNRQTVE31AJC[A0C[A�G�QTAD@LK�]`N

mB]TH ORQoSDC[N�a�<D>�@0C[N\<?@LSJW QTmL@BA�]TW <D>�@�K�@BADCEa`NImB]`HIO(]TN�@BN\<-QTA�K�@LZRN�@BK CEN ��@LmL<DC[]`N : �>: �#C <?> Q2VEC[AJ<
]TW C[HIO�V[@LH @LN\<?@BK mBQTN�K�CEKRQo<D@	mB]`HIO(]TN�@BN\<?A

�
!kN_<D@BS,W QTmB@LA$QTSJ@	K�@BAJmBSDCEG(@LKbCEN <?@BSJH A#]TW C[N�WY]`SDH Q �

<?CE]`NMQTGX]`F�<�<?>�@2HI@L<D>�]1K�A�
RORQoS?QTHI@L<D@BSDA 
 QTN�KMQo<J<?SDCEG�F�<D@BA0QTA#mB]`N\<?QTC[N�@LKbCEN <?>�@ �-]`N�A,<?SDQTC[N�@LK

�-VUQoADA# F�O�V[@LA � ���- �#CENP�QTG�V[@ : �>: �
!kN\<?@BS,W QTmB@ QTNRQTV 31ADC[A�K�@L<?@LSDHIC[N�@LA�C W4QoNbCEH O�VE@BHI@BN\<?@LKPm QTN�K�C[KRQo<D@�mB]`HIO(]TN�@BN\< � ADQo<?CEAJZR@LA

<?>�@ SD@L^_F�C[SJ@BHI@BN\<?A ]TW�<?>�@ AJ31A,<?@BH QTA2SD@BO�SD@BAJ@BN\<?@LK G_3 K�@LADC[aTN mB]TH OX]`N�@LN_< !
�
�>�@ AD@L< ]TW

Qo<J<?SDCEG�F�<D@BA QoN�K HI@L<?>�]�K�A C[AIK�@BAJmBSDCEG(@LKdC[N <D>�@�WY]`SJH AD>�] �#NiC[N�SD] �#A r QTN�K < ]TW� QTG�VE@

:G8



: �>: 
;SD@BAJO(@LmL<DC � @LVE3 � � @ QTADAJF�HI@I<D>RQo< QMmL]`H OX]`N�@LN\< � H Q 3 mL]`N\<nQTCEN H8F�VE<?CEO�V[@8Qo<D<DSDC[G�F�<?@LA

QTN�KPHI@L<D>�]�K�A�
�>�@LN�mB@�H QTN\3 K�C �(@BSD@LN\<0Qo<D<DSDC[G�F�<?@	QoN�KPH @ <?>�]1K ADCEa`NRQo<DF�SD@LA
�
��NPC[N\<D@BSJW QomB@$CEA

K�@ ZRN�@BK�QTA#mB]`HIO�SJC[ADCEN�a8H8F�VE<?CEO�V[@$Qo<D<DSDC[G�F�<?@	QoN�KbHI@L<D>�]1KMAJC[a`N�Qo<?F�SJ@BA
�

� ��, � ��� �>�@ ZRSDA,< A,<?@BO <?]bQTADmL@BS,<nQTCEN�C[N�aP<?>�Qo< QMmBQTN�K�CEKRQo<?@ mL]`H OX]`N�@LN\< CEA2AJF �ImBCE@BN\< WY]TS
Q K�@BAJC[a`N�@LK�mL]`H OX]`N�@LN\<�CEA�<?]I@��1<?SDQTmL<0<?>�@2N�@BmB@LADADQTSJ3bC[N�WY]TSDH Qo<?CE]`N WYSD]TH <?>�@�AJC[a`NRQ <?F�SJ@BA#]TW

GX]T<?>�<?>�@IK�@BADCEa`N�@LK QTN�K mBQTN�K�CEKRQo<D@&mB]`HIO(]TN�@BN\<?A
�
!kN�WY]`SJH Qo<DC[]`N�H F�AJ<�GX@ @��1<?SDQTmL<D@BK WYSD]`H

GX]T<?>g<D>�@8HI@L<?>�]�K QTN�K Qo<D<DSDC[G�F�<?@ AD@L<DA�
 � ��
���
QTN�K � �

� ��� ]oW�mB]`HIO(]TN�@BN\< � 
 SD@BAJO(@LmL<DC � @LVE3 �
� C[A�K�@ ZRN�@LKgQTA � � � �

� ��� � � �� ��� ADC[HIC[V[QTS�<?] 
�^_FRQ <?C[]TN : �95 p �
� V8V�R������V#T����"V�R Q �6V�� ��
 
:!C�#���	��� �	
(C[A�Q WYF�N�mL<DC[]`Nb<?>RQo<�@��1<?SDQTmL<DA	O(@LSJ<DC[N�@LN_<$Qo<D<DSDCEG�F�<?@ C[N �

WY]`SJH Qo<DC[]`N 
 WY]TS$mB]`HIOX]`N�@BN\<	^_FRQoV[CEZ�m Qo<DC[]`NPWYSD]`H mB]TH OX]`N�@LN_<��
�
�-]`HIO(]`N�@BN\< � mB]TN_<?QTC[N�A

QPAD@L< ]TW�Q <D<?SJC[G�F�<?@BA�]TW�<?>�@IWY]`SDH AD@B@LN C[N  QTG�V[@ : �>: SD] � r
�
!C�#���	��� �$SD@ <?F�SJN�A <D>�@ AJ@L< ]TW

QTVEV � Qo<D<DSDCEG�F�<?@2<k31O(@ 
+C[N � QTSDC[QTN\< ��ORQTC[SJA�]TW�mL]`HIO(]`N�@BN\<�� �
� @8K�@LZRN�@ Q H @ <?SDCEm � !��#��� � � �

�#>�CEmn>bCEA�@B^_F�C � QTVE@BN\<#<?]�� !C�#���	��� �	� �

 T6V����������"V�R Q �6V�� ��
 
\-.�/�10 � � � 
�@ ��<DS?QTm <?AIO(@LSJ<DC[N�@LN_< HI@L<D>�]1KcCEN�WY]`SJH Qo<DC[]`N 
 WY]`S&mL]`H �

OX]`N�@BN\<&^_FRQoV[CEZ�m Qo<DC[]`N�WYSD]TH mL]`HIO(]`N�@BN\< �
�
�-]`HIO(]TN�@BN\< � mB]`N\<nQoC[N�A Q�AD@ <&]TW�HI@L<D>�]�K�A

]TW�<?>�@&WY]`SJH a`C � @BN C[N  QTG�V[@ : �>: SD] � < � -.�/�10 � � ��SJ@L<?F�SDN�A�<?>�@ AJ@L< ]TW�QTVEV �YSD@L<DF�SDN <k31O(@ 

C[N � QTSJCUQTN\<�
�ORQTSDQTH @ <?@LS ��<DSDC[O�V[@BA�]TW mB]`HIO(]TN�@BN\< � �

� @	K�@ ZRN�@2Q&H @ <?SDCEm��[-.�/�10 � � ���#>�C[mn>
C[A�@L^_F�C � QTVE@BN\<�<?]�� -.�/�10 ��� �	�

�

�>�@$AJ@L<�]oW+H @ <?>�]1K <DSDCEO�V[@LA-�M@L<?> �� ��QTN�K AJ@L<-]TW:Qo<J<?SDCEG�F�<D@�ORQoC[SDA���<D<DS ��� �.]TW:Q mL]`HIO(] �
N�@LN_<�QTSJ@�m QTVEV[@BK <D>�@�ADCEa`NRQo<DF�SD@�]TW mB]`HIOX]`N�@BN\< �

�

� ��, �(��� �0@��1<���@$K�@ <?@BSJH CEN�@�C W <?>�@�C[N\<D@BSJW QomB@$]TW+Q m QTN�K�C[KRQ <?@�mL]`HIO(]`N�@BN\< � SZQ�V ���(T���<?>�@
C[N\<D@BSJW QomB@ ]oW�Q K�@LADCEa`N�@BK�mB]`HIO(]TN�@BN\<F!

�

�Qomn>�H @ <?>�]1Kb<DSDC[O�V[@2QTN�K�Qo<D<DSDC[G�F�<?@2ORQTCES�]TW !fCEA

mB]TH ORQoSD@BKP<?] @BQTmn>�HI@L<D>�]�K <DSDC[O�V[@	QTN�K�Qo<J<?SJC[G�F�<D@�ORQTC[S-]TW �
�
� ���4S���� T6V#T�SZQ�V ��� C[A�WY]`F�N�K

CEW:<D>�@�ADC[aTNRQo<?F�SD@�]TW;<?>�@�HI@L<?>�]�KP]`S#Qo<J<?SJC[G�F�<D@	C[N !=>RQTA�<D>�@�A?QTHI@�SD@L<DF�SDNP<k31O(@ 
RC[N � QTSDC[QTN\<�


QTN�K ORQTSDQTHI@L<?@LS <?F�O�VE@�]`SMQo<D<DSDCEG�F�<?@�<k31OX@ QTN�K CEN � QTSJCUQTN\< ]oW <?>�@ HI@L<D>�]1K ]`SMQo<J<?SJC[G�F�<D@ 


SD@LADOX@Bm <?C � @BV 3 
:C[N � �
� � Q�R+V���Q�� SZQ�V ��� CEA�WY]`F�N�K�C W 
+QTN�K ]`N�VE3bCEW 
 AJ]`HI@&]TW�<?>�@&@LV[@BHI@BN\<DA$]TW

: N



<?>�@&H @ <?>�]1K�]`S	Qo<J<?SJC[G�F�<D@ AJC[a`NRQ <?F�SJ@8C[N ! H Qo<Dmn>g<?>�@&HI@L<D>�]�K�]TS	Qo<D<DSDCEG�F�<?@ ADC[aTNRQo<?F�SD@8CEN

�
�
�R]`S-Q H Q <?mn> ��@	N�@B@LKP<D]8SD@LmBF�SJADC � @BV 3 AJ@ QTSJmn>P<D>�SD]TF�a`> ! � K ���- QTN�KP� QTSD@LN\<0���- WY]TS

HI@L<?>�]�K�A�QoN�K Qo<D<DSDC[G�F�<?@LA �#>�]`AJ@IAJC[a`N�Qo<?F�SJ@BA	H Qo<?mn>�<D>�@&ADCEa`NRQo<DF�SD@LA	]TW � �YSD@LWY@LS$<?]  QTG�VE@

: �>: SD] � 5 � �
� ��, � ? � �>�@ <D>�C[SJK AJ<?@LO C[A <D]�K�@L<D@BSDHIC[N�@ CEW�<D>�@ C[N\<?@LSJW QTmL@ ]TW�Qgm QTN�K�C[KRQ <?@ mL]`H OX]`N�@LN\<
� T � �'T'T ���0<?>�@&CEN_<D@BS,W QTmB@&]TW-Q K�@BAJC[a`N mL]`H OX]`N�@LN\<�!

�
�>�@ CEN_<D@BS,W QTmB@&]TW � �/Q���T���� T � �'T'T ���

<?>�@ CEN_<D@BS,W QTmB@�!eCEW CE<0mB]`N\<?QTC[N�A0@BN�]`F�a`>bH @ <?>�]1K�A0QTN�K�Qo<D<DSDC[G�F�<?@LA#<D] H Qo<Dmn>�QTVEV+ADCEa`NRQo<DF�SD@LA

]TW�H @ <?>�]1K�AIQTN�K�Qo<D<DSDC[G�F�<?@LAICEN !
�

.ADAJ@BN\<?C[QTV[V 3 <?>�@MADCEa`NRQo<DF�SD@P]TW�! 
-QTA K�@LZRN�@LK G\3 CE<DA

Qo<J<?SDCEG�F�<D@$ORQTCESDA���<D<DS �Y� ��QTN�KPHI@L<D>�]�K <DSDC[O�V[@BA��b@L<D> � � �	
RH8F�A,<#G(@�Q&O�SJ]`OX@BS�ADF�G�AD@ <�]TW;<?>�@

ADCEa`NRQo<DF�SD@	]oW �
�

�>�C[A&>�@BV[O�A8<?] K�@L<D@BSJH CEN�@ �#>�@ <?>�@LSI]TS8N�]T<IQga`C � @LNcK�@BADCEa`N <?>RQ < SD@B^_F�CESD@LA Qo<D<DSDC[G�F�<?@LA

K�@LADmBSJC[GX@BK G\3ImB]TH OX]`N�@LN_<\! mBQTN GX@�ADQo<?CEAJZR@LK G\3Im QTN�K�C[KRQo<D@�mL]`HIO(]`N�@BN\< �
�
� ]TS�@ ��QTH O�V[@ 


C[H QTa`CEN�@&QPmB]`HIOX]`N�@BN\<�! �#>�C[mn> SJ@B^_F�CESD@BA�Z � @ m QoSDK�A2<?]MSD@BO�SD@BAJ@BN\<&QMO(] �T@BS2>RQTN�K � 
�QTmn>

]TW <?>�@�m QoSDK�A0C[A#SD@LO�SD@LAD@LN_<D@BK QTA0Q �1<?SJC[N�a
�
!jW�m QTN�K�C[KRQo<D@�mB]`HIO(]TN�@BN\< � mL]`N\<nQTCEN�A#ADC � m QTSJK�A

SD@LO�SD@LAD@LN_<D@BKdQTA �1<DSDCEN�a`A�
�<?>�@LN�mL]`H OX]`N�@LN\<Y! CEA Q O�SJ]`O(@LS ADF�G�AJ@L< ]TW$mL]`H OX]`N�@LN\<��
�
!jW

<?>�@bmLC[SDmLV[@LA CEN���CEa`F�SJ@ : �;7 C[N�K�CEm Qo<D@ <?>�@bQo<D<DSDCEG�F�<?@PAJORQTmB@MWY]`S Q a`C � @LN�mB]TH OX]`N�@LN_<�
-<?>�@BN
5�@BN�N K�CUQoa`S?QTHIA�H Q 3 GX@�K�@ ZRN�@LK �#>�C[mn> � CEADFRQTVECNML@#<D>�@�] � @BSD>�@ QTK ]TW < �-]8mL]`HIO(]`N�@BN\<?A � �>�@
AD>�QTK�@BK�QTSD@BQ&C[N�K�CEm Qo<D@BA�<D>�@�] � @BSJ>�@ QTK �
� ��, � � � � @&K�@ <?@BSJH CEN�@ QP^1F�QTV[C ZRm Qo<DC[]`N�H @BQTADF�SJ@

�
� @&N�@B@LK <?]POX@BS,WY]`SDH ]`O(@LS?Qo<DC[]`N�A	]`N

AD@ <?A8]oW#Qo<D<DSDCEG�F�<?@LA QoN�K HI@L<?>�]�K�A2]TW�mL]`HIO(]`N�@BN\<?A C[N ]TSDK�@LS <?]bK�@L<D@BSJH CEN�@ C W#QbmBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<$A?Qo<DC[AJZ�@BA�<D>�@8SD@L^_F�C[SJ@BHI@BN\<?A
�
� @8OX@BS,WY]`SDH ��@BC[aT>_<D@BK ]`OX@BSDQo<?CE]`N�A�]TNgG(]o<?>g<?>�@

Qo<J<?SDCEG�F�<D@ QTN�K HI@L<?>�]�K AD@L<DA ]TW�mB]`HIO(]TN�@BN\<?A
�
�>�@ Qo<J<?SJC[G�F�<D@ AD@L<DA&QTSJ@ ��@BCEa`>\<?@BK�� � QoN�K

<?>�@0HI@L<D>�]1KIAJ@L<DA-QTSJ@ �-@LC[a`>\<?@LK��  QTmBmL]`SDK�CEN�a�<?]	<?>�@#��NRQTVE3_<DC[m#h�CE@BSDQTSDmn>\3 �.SD]1mB@LADA � ��h�� �
� < 5 
 � �>�CEA8SD@	�R@Bm <?A SD@LVUQo<DC � @ C[HIO(]TSJ<nQoN�mB@ ]TW0H Qo<Dmn>�C[N�agADOX@BmLCEZRmPORQTS,<?A8]oW�QgmL]`HIO(]`N�@BN\< 7 A

ADCEa`NRQo<DF�SD@
�
!kN <?>�@ WY]`V[VE] �#C[N�a AJ@BmL<DC[]`N�A�
:<?>�@ Z�<?N�@BADAJ@BA&QoN�K mL] � @BSDQTa`@BA mB]`HIO�F�<D@BK WY]`S�G(]T<D>

Qo<J<?SDCEG�F�<D@�QTN�KMH @ <?>�]1KPAD@L<DA0QTSD@2QTVEAD] �-@LC[a`>\<D@BKMG_3 �$h��
�

r\q



 �C � @LNb< ��] mB]TH OX]`N�@LN_<DA�!/QTN�K � 
 �#CE<D>�Q <D<?SJC[G�F�<?@BA,!��
� ��� �D�4��� � �'��� � �'����� ��
�
�
 �'��� C�

QTN�K ���
� ��� � �4$+� � �'$+� � �'$+��� ��
�
�
 �'$+� �;��SD@LADOX@BmL<DC � @BVE3 
-<?>�@ ��� �FT6R T�
 �'T G(@ < �-@L@BNimL]`H OX]`N�@LN\<

! � K QTN�KMmB]TH OX]`N�@LN_< � � K Qo<J<?SJC[G�F�<D@BA�CEA�K�@LZRN�@BK�CENM
�^_FRQ <?C[]TN : � pTq �
� �"�#������9;���	��� � ! ��� � !C�#���	��� � 	 !��#��� ��! �	� � : � pTq �

�>�@ K�C �(@BSJ@BN�mL@&C[N 
.^_FRQo<DC[]`N : � pTq CEA�<?>�@&N_F�H G(@LS$]TW�Qo<D<DSDCEG�F�<?@ @BV[@LH @LN\<?A	C[N !C�#���	��� �	

G�F�<0N�]o<#C[N !��#��� ��! �

�

�>�@�K�C � @LSD@BN�mB@�GX@L< ��@B@BNd< ��]cmL]`HIO(]`N�@BN\<?A QoN�Ki<?>�@LC[S Q <D<?SJC[G�F�<?@BA C[A mL]`N�ADCEK�@BSJ@BKi<?>�@

Q�V�V8R������;V�T�����T6R �(T Q ��]TW <?>�@2mB]TH OX]`N�@LN_<
�
�R]`S�@���QTHIO�VE@�<D>�@2K�@BAJC[a`Nb]TW.Q O(] �T@BS�a\QTHI@	N�@B@LK�A

Q&mB]`HIOX]`N�@BN\<C! �#>�C[mn>M>RQTA�Z � @�m QTSJK�A�QoV[V SJ@BO�SJ@BAJ@BN\<?@LKgG\3b�1<?SJC[N�a`A 


�4�6����3 � �'�6����3 � �'�7���=3�� �'�6���=3�� �'�6����3�	7�

�-]`N�AJC[K�@LS;Q#mBQTN�K�CEKRQo<D@.mB]`HIO(]TN�@BN\< � �#>�C[mn>2mB]TN_<?QTC[N�A+ADC �$m QTSJK�A;QTV[VoSD@LO�SD@LAD@BN\<D@BK8G\32�1<DSDCEN�a`A�


QTN�KbQ&a\QTHI@$<k31O(@�SD@LO�SD@LAD@LN_<D@BK�QoA�QoNbCEN_<D@Ba`@LS�N_F�H8GX@BS�


�4�6����3 � �'�6����3 � �'�7���=3�� �'�6���=3�� �'�6����3�	 � �7���=3�
 �����E � ��GIHB���
�

��O�O�VE31C[N�aZ!C�#���	��� � 	 !��#��� ��! � � 
.^_FRQo<DC[]`N : �65�7 ��<?]&<D>�@	< �-]ImB]`HIOX]`N�@BN\<DA0SJ@BAJF�VE<DA0CEN %

� �"�#������9;����� �4�6���=3 �����E � ��G4H(���

�>�@$K�C �(@BSD@LN�mB@�C[N <D>�C[A�m QTAJ@$SD@LO�SD@LAD@LN_<DA�<?>�@ Q�V8V�R������V#T ����T6R �(T Q ��]TW <D>�@$mL]`H OX]`N�@LN\<?A
�
�#@BO �

SD@LAD@LN_<DC[N�a <?>�@ Q <D<?SJC[G�F�<?@	] � @LSD>�@BQTKgQTA0Q&OX@BSDmL@BN\<nQoa`@ CEA�K�@BAJC[SJ@BK 
RSJ@LWY@BS�<D] 
.^_FRQo<DC[]`N : � p 5 �

�"�#�����9;��� �D� � �"�#������9���
� !��#��� � � ��� 5 q`q � : � p 5 �

�R]`S�<?>�CEA�@���QTHIO�V[@$<D>�@�O(@LSDmL@BN\<nQTaT@ ]TW ] � @LSD>�@BQTK�CEA0p ! 	 � p�N�
�

�>�@�K�C �(@BSD@LN�mB@0GX@L< ��@B@BN < ��] mL]`HIO(]`N�@BN\<?A�C[A�AD>�]�#N C[N ��C[a`F�SD@ : �65 p � �>�@�AJ>RQTK�@LK QTSD@BQ
C[N�K�C[mBQo<?@LA�<?>�@�K�C � @LSD@BN�mB@�G(@ < �-@L@BN?!C�#���	��� ��QTN�K !��#��� ��! �

�

r 5



 �C � @LN < �-]�mL]`H OX]`N�@LN\<?A ! QTN�K � 
 �#C <?> HI@L<D>�]1K�AY�4��E � �'��E � �'��E � ��
�
�
 �'��E ��MQoN�K
�4$'E � �'$'E � �'$'E � ��
�
�
 �'$'E � � SD@LADOX@Bm <?C � @BV 3 
�<?>�@ K�C �(@BSJ@BN�mL@ G(@ < �-@L@BNemB]TH OX]`N�@LN_< ! � K QoN�K
mB]TH OX]`N�@LN_< � � K2HI@L<D>�]�K�A0CEA�K�@LZ�N�@BKbC[NM
.^1F�Qo<?CE]`N : � pTp �

� E �/�10 ��9;��� � � � ! ��� � -A�/�10 ��� � 	 -.�/�10 ��! �	� � : � p`p �

�>�@	HI@L<?>�]�K K�C �(@BSD@LN�mB@�C[A�<D>�@�N_F�H G(@LS�]TW:HI@L<?>�]�K @LV[@LH @LN_<DA�C[N -.�/�10 � � � 
RG�F�<-N�]T<�CEN

-.�/�10 ��! �
�
�>�@&K�C �(@BSJ@BN�mL@&G(@ < �-@L@BN < �-]PmB]TH OX]`N�@LN_<DA�QTN�Kg<D>�@BCES$H @ <?>�]1K�A$CEA$mB]TN�ADCEK�@BSJ@BK

<?>�@�SUT6V������ ����T6R �(T Q ��]TW�<?>�@�mB]TH OX]`N�@LN_<
�
�R]`S:@ ��QoH O�VE@ 
 <?>�@�K�@LADCEa`N ]oWRQ#O(] �o@BS;a\QTHI@.N�@B@LK�A

Q mB]TH OX]`N�@LN_<�! �#>�C[mn> >RQTA�Q K�@BQTV�QTN�K�AJ>_F��I@ HI@L<D>�]�K 
*� ��/���?����3 � � �+KI0(& �	�>L��
� �+�
�
!jW�Q

m QoN�K�C[K�Qo<?@�mB]`HIO(]TN�@BN\< � C[A Q � QTCEVUQTG�V[@ �#>�CEmn>&mB]`N\<nQoC[N�A H @ <?>�]1K�A:WY]`S�a`@ <nh�QTN�K � �	
TAJ>_F��I@ � �	


QTN�K a`@L<?�-@L< � � 
�� ��/���?����3 � � �+KI0]& �	�:L �
� � ����/� � �/� � �'� 
`<?>�@LN QTO�O�V 31C[N�a -.�/�10 � � � 	 -A�/�10 � ! �

� 
.^_FRQo<DC[]`N : �95 	 �	<D]b<D>�@ < ��]gmB]`HIOX]`N�@BN\<DA8SD@LADF�V <?A CEN � E �/�10 ��9;��� � � ��/� � �/� � �+�
�
�>�@

HI@L<?>�]�KP] � @LSD>�@BQTK�]TW;<?>�@2mL]`HIO(]`N�@BN\<?A0QTA0Q&O(@LSDmL@BN\<nQTaT@ CEA�K�@LZRN�@BK�CENM
�^_FRQ <?C[]TN : � p : �
E �/�10 ��9;�����
� � E �/�10 ��9;���

�[-.�/�10 � � � � 5 q`q � : � p : �

�R]`S�<?>�CEA�@���QTHIO�V[@$<D>�@�O(@LSDmL@BN\<nQTaT@ ]TW ] � @LSD>�@BQTK�CEA 5 ! : � :G: � �

�>�@ ��
(V�T6R � T��6V�� ��
#]TW_< �-]0mB]`HIOX]`N�@BN\<DA ! QTN�K � 
 �#CE<D>�Qo<D<DSDC[G�F�<?@LA �4�;� � � �;� � �'����� ��
�
�
 �'��� ��
QTN�K �4$+� � �'$+� � �'$+��� ��
�
�
 �'$+� �� SD@LADOX@Bm <?C � @BV 3 
 C[A�K�@ ZRN�@LK�C[NM
.^_FRQo<DC[]`N : � por �

� �"�#��� � ��� ��! � � �J� � !C�#���	� ! � � !C�#���	��� �	� � : � por
�

�>�@PQo<J<?SDCEG�F�<D@ C[N\<D@BSDAJ@Bm <?C[]TN C[A <D>�@ N_F�H8GX@BS8]oW�Q <D<?SJC[G�F�<?@ @LV[@LH @LN_<DA8C[N G(]T<D> !��#��� ��! �

QTN�K !��#��� � � �
�

�>�@&C[N\<D@BSDAJ@Bm <?C[]TNgG(@ < �-@L@BN < �-] mL]`HIO(]`N�@BN\<?A$CEN�K�CEm Qo<D@BA�mL] � @BSDQTa`@ � �>1F�A�QTV[V Qo<D<DSDCEG�F�<?@

@BVE@BHI@BN\<?A�<?>�Qo<�QoSD@0O�SD@LAD@BN\<-C[NZ!��#��� ��! ��QTN�K C[NZ!��#��� � � �.SD@LO�SD@LAD@LN_<-<?>�@ Q�V8V�R������V#T ������T6R1Q �;T
�

��<D<DSDCEG�F�<?@�mL] � @BSDQTa`@�m QTNMGX@2mBQTV[mLF�VUQ <?@BKMQTA�CENM
�^_FRQ <?C[]TN : � p < �
�"�#���=��2I9 �
� � �"�#��� � ���

� !��#��� ��! � � 5 qTq � : � p < �

r_p



�R]`S @ ��QTH O�V[@ 
 <?>�@�K�@BAJC[a`N ]TWXQ�OX] �o@BS�a`QTH @�N�@L@BK�A.Q0mB]`HIOX]`N�@BN\<*! �#>�CEmn>8>RQTA;Z � @-m QTSJK�A

QTVEV;SJ@BO�SJ@BAJ@BN\<?@LK G\3g�1<?SJC[N�aTA�
 �4�7���=3 � �'�7���=3 � �'�6����3�� �'�6����3�� � �7���=3�	6�
�
!jW�Q m QTN�K�C[KRQo<D@ mL]`HIO(] �

N�@LN_< �iC[A Q � QTCEVUQTG�V[@ �#>�C[mn>�mB]`N\<?QTC[N�A+AJC �$m QTSJK�A;QTV[VoSD@BO�SD@BAJ@BN\<?@LK G\32�1<DSDCEN�a`A�
 QTN�K Q�a\QoH @�<k31OX@

SD@LO�SD@LAD@LN_<D@BK QTA:QTN�C[N\<?@La`@BS N1F�H8G(@LS ���4�6���=3 � �'�6����3 � � �7���=3�� �'�7���=3�� �'�6����3�	 �'�6����3�
 � � ��E � ��GIHB��� �	

<?>�@BNbQTO�O�V 3�CEN�a[!��#��� ��! � � !��#��� � � ��� 
.^1F�Qo<?CE]`N : �95 r �	
�SJ@BAJF�VE<DA0CEN %

� � �4�6����3 � �'�6����3 � �'�7���=3�� �'�6���=3�� �'�6����3�	7�

�>_F�A�
 � !��#��� ��! �	�C� < QTN�K � �"�#��� � ��� � < 
 �#>�C[mn>dC[N�K�C[mBQo<?@LA <?>RQ < <?>�@�mL] � @BSDQTa`@�CEA

5 	 � < 	 < � � 5 q`q� �
h�] �-@ � @LS�
(<D>�@ Qo<D<DSDC[G�F�<?@	mL] � @BSDQTa`@ H F�AJ<0GX@ ��@BCEa`>\<?@BKbG\3 � �

� �
�>�@

Q�V�V8R������;V�T��JV�
:T�����]TW;<?>�@2mL]`HIO(]`N�@BN\<#C[A#K�@ ZRN�@BKbC[NP
.^_FRQo<DC[]`N : � p 7 �
�"�#��������� �
� � 5 	

�"�#�����9;�����
5 q`q

�
� 5 q`q � : � p 7 �

�>�@ Q <D<?SJC[G�F�<?@�Z�<?N�@BADA�C[A 5 	 q�� p�N ]`S 	 5 � �
�>�@ Qo<D<DSDCEG�F�<?@�Z�<DN�@BAJAgH8F�A,<gQoV[AD]cGX@

��@BC[aT>_<D@BK G\3 � ���
�
�>�@&5�@BN�N K�C[QTa`S?QoH CEN ��C[a`F�SD@ : �95G5 
+C[V[VEF�AJ<DS?Qo<D@BA�G_3�<?>�@&AJ>RQTK�@LK QTSJ@ Q�


<?>�@2CEN\<?@BSJAD@LmL<?CE]`NM]TW4Q <D<?SJC[G�F�<?@BA�GX@L< ��@B@LN�< ��] mL]`H OX]`N�@LN\<?A
�

�>�@�C[N\<?@LSDAJ@BmL<DC[]`N�]TW_< ��]#mB]`HIO(]TN�@BN\<?A ! QoN�K � 
 �#CE<?>�HI@L<D>�]�K�A*�4��E � �'��E � �'��E � ��
�
�
 � ��E C�
QTN�K �4$'E � �'$'E � �'$'E � ��
�
�
 �'$'E � � SD@BAJO(@LmL<DC � @LVE3 
XCEA�K�@LZ�N�@BKbC[NP
.^_FRQo<?CE]`N : � p 	 �

� E �/�10 � �>� ��! ��� � � � -.�/�10 ��! � � -A�/�10 ��� �	� � : � p 	 �

�d>�@BSJ@ H @ <?>�]1K�C[N\<?@LSDAJ@BmL<DC[]`N�CEA�<?>�@&N1F�H8G(@LS	]TW�H @ <?>�]1K�@BVE@BHI@BN\<?A	CENgGX]T<?>O-.�/�10 ��! �

QTN�K -.�/�10 � � �
�

�>�@ C[N\<D@BSDAJ@Bm <?C[]TN G(@ < �-@L@BN < �-] mL]`H OX]`N�@LN\<?A8CEN�K�C[mBQo<?@LA mL] � @BSDQTa`@ � �>_F�A QTVEV�HI@L<D>�]1K

@BVE@BHI@BN\<?A;<?>RQ <.QTSJ@�O�SD@LAD@LN_<�CEN -.�/�10 � ! ��QTN�K&C[N -A�/�10 ��� ��SD@LO�SD@LAD@LN_<.<D>�@FSUT6V������ ������T6R1Q �;T
�

�>�@2H @ <?>�]1K mB] � @BS?Qoa`@ CEA�m QTVEmBF�V[Qo<?@LKMQTA#C[NM
.^1F�Qo<?CE]`N : � p 8 �

E �/�10(��249 �
� � E �/�10 � ���
�[-.�/�10 � ! � � 5 qTq � : � p 8 �

r :



�R]`S+@���QTHIO�V[@ 
 <?>�@�K�@LADC[aTN2]oW�Q�OX] �T@LS;a`QTH @.N�@B@BK�A Q#mB]TH OX]`N�@LN_< ! �#>�C[mn>2>RQTA;Q�K�@ QTV_QoN�K

AD>_F��I@�H @ <?>�]1K 
"� ��/���?����3 � � �+KI0]& �	�:L �
� �'�
�
!jW�Q�mB]TH OX]`N�@LN_< �iCEA+Q � QoC[VUQoG�V[@ �#>�C[mn>2mB]TN_<?QTC[N�A

HI@L<?>�]�K�A�WY]`S�a`@ <nh�QoN�K � �	
�AD>_F��I@ � �	
�QTN�K a`@ <n�-@ < � �	
>� � �/��� ���:3 � � �'K40]& �	�:L �
� � ����/� � �/� � �+� 


<?>�@BN QoO�O�VE31CEN�a -.�/�10 � � � � -.�/�10 ��! � � 
.^_FRQo<DC[]`N : �65�< ��<?]P<?>�@ < ��]�mB]TH OX]`N�@LN_<DA SJ@BAJF�VE<DA
C[N � � � � �/��� ���:3 � � �'K40]& �	�:L �
� �+�

�
�>1F�A�
 � -.�/�10 ��! �	��� pgQTN�K � E �/�10 � �>�[� p 
 �#>�C[mn>

C[N�K�C[mBQo<?@LA <?>RQ <&<?>�@ HI@L<D>�]�K mL] � @BSDQTa`@PC[A 5 	 � p 	 p �Z� 5 q`q� �
h0]��@ � @BS 
�<?>�@MHI@L<D>�]1K

mB] � @BS?Qoa`@$H8F�A,<�GX@ ��@BCEa`>\<?@BK G\3 � 
�

�>�@ SUT6V������ �JV�
:T�����]TW+<D>�@�mL]`H OX]`N�@LN\<�C[A�K�@ ZRN�@BKPCEN


.^_FRQo<?CE]`N : � p�N �
E �/�10 � �8� � � � 5 	

E �/�10 ��9;��� �
5 q`q

�
� 5 q`q � : � p�N �

�>�@$HI@L<D>�]�K Z�<?N�@LADA�CEA 5 	 q�� :G: ]`S 7 	 � �
�>�@$HI@L<?>�]�KIZ�<?N�@LADA�H8F�AJ<�QoV[AD] G(@ �-@LC[a`>\<D@BK

G\3 �  �
�

� mB]TH OX]`N�@LN_< � ��R ���(T6R���� �/Q�V � � �5T�� QbmB]`HIO(]TN�@BN\< ! CEW#QTN�K ]`N�V 3 C W�<?>�@ Z�<?N�@BADA QoN�K

mB] � @BS?Qoa`@�CEA � WY]`S�GX]T<?>IQo<J<?SDCEG�F�<D@BA�QTN�KIH @ <?>�]1K�A � �dmB]`HIO(]TN�@BN\< � �/Q�V�� � �5T��4Q2mL]`H OX]`N�@LN\<

!dCEW QTN�K ]`N�VE3 CEWX<?>�@#Z�<DN�@BAJA�QTN�KImB] � @BS?Qoa`@�CEA�Qo<�V[@ QoAJ< G WY]`S�GX]T<?> Qo<D<DSDCEG�F�<?@LA�QTN�KIH @ <?>�]1K�A�


�#>�@LSD@ ��� G QTN�K ��� < q� �
��]T<D@�<?>�@�G � QTV[F�@	CEA�AD@ <#G\3 <?>�@	K�@BADCEa`N�@LS � !jW:<?>�@	Z�<DN�@BAJA�QoN�K

mB] � @BS?Qoa`@ WY]`S#GX]T<?>�Q <D<?SJC[G�F�<?@BA�QTN�KbH @ <?>�]1K�A0C[A0V[@LADA�<D>RQTN G 
R<?>�@BN�QIK�C �(@BSJ@BN\<$mL]`H OX]`N�@LN\<

AD>�]`F�V[KMGX@ mL]`N�ADCEK�@BSJ@BK
�
�>�@2ADF�H ]TW4Qo<D<DSDCEG�F�<?@$Z�<?N�@LADA$QoN�KgQo<J<?SJC[G�F�<D@	mB] � @LS?QTaT@ AD>�]`F�V[KMGX@

QTA#mBVE]`AD@	<D] 5 q`q� QTA#OX]`ADAJC[G�VE@$<?]I@BN�AJF�SD@�<?>�Qo<0QIaTC � @LNbmL]`HIO(]`N�@BN\< Q�V8V�R������V#T ���]Q�� � � � Q�V�� ��


A?Q <?C[A,ZR@BAI<?>�@bSD@L^1F�C[SD@LH @LN\<?A ]TW�<?>�@bAJ31AJ<D@BH
�
�>�@bADF�H ]TW	HI@L<D>�]1K Z�<DN�@BAJA QTN�K HI@L<D>�]1K

mB] � @BS?Qoa`@ AD>�]TF�V[K GX@ QoA8mBVE]`AD@I<?] 5 qTq� QTA8OX]`ADAJC[G�VE@I<D]g@BN�AJF�SD@ <D>RQo<8Q�a`C � @BN mL]`H OX]`N�@LN\<

SUT6V������ ��� Q�� � � � Q�V � ��
cA?Qo<DC[A,ZR@BA <?>�@ SJ@B^_F�CESD@BHI@BN\<DAb]TW2<?>�@ A,31AJ<?@LH
�
��K�K�C[N�a <D>�@ SJ@BAJF�VE<DA

]TW ��@BCEa`>\<?@BK Qo<J<?SJC[G�F�<D@ ^_FRQTVECEZRmBQo<?CE]`NbQTN�Kg<?>�@ �-@LC[a`>\<D@BK�HI@L<?>�]�Kg^_FRQoV[CEZ�m Qo<DC[]`NbH @BQTADF�SJ@BA 


SD@LADF�V <?A	CENg<?>�@ ����T6R1Q���� ��� Q�� � � � Q�V � ��
P]TW�<D>�@ mB]`HIO(]TN�@BN\<	WY]`S�<D>�@&AJ31A,<?@BH
�
�>�@ ��@BC[aT>_<DA	]TW

<?>�@2HI@ QoADF�SJ@BA0QTSD@�mBQTV[mLF�VUQo<D@BKMQTmLmB]`SJK�C[N�a&<D] <D>�@���NRQoVE3_<?CEm	h�CE@BS?QoSDmn>\3M�.SD]1mB@BAJA �Y�$h�� �
�

r`r



� ���1��� � 0�0 � �14!:�� ' �>. � :>* � � ' 493�� 4C.�,/*-,/3�� � � ,/# 37.EG G�� ��� ���

�>�@ ��NRQTV 3_<?C[m2h0C[@BSDQTSDmn>\3M�.SD]1mB@LADA��Y�$h�� ��C[A0N�@LmB@BAJA?QTS,3bWY]TS0K�@L<?@LSDHIC[N�CEN�a&<?>�@ �-@LC[a`>\<DA$QTO �
O�VEC[@BK�<D]P<D>�@IQo<D<DSDCEG�F�<?@ QoN�K H @ <?>�]1K ^_FRQoV[CEZ�m Qo<DC[]`NgHI@ QoADF�SJ@BA

�
�>�@ �$h�� >RQTA	WY]`F�S2A,<?@LO�A

WY]`S2K�@L<D@BSJH CEN�C[N�aP<?>�@ SD@LVUQo<DC � @ICEH OX]`S,<nQTN�mL@ ]oW�W QTmL<D]`SDA QTN�K QMZ�W <D> AJ<D@BO WY]`S2mn>�@Lm��1CEN�ag<?>�@

mB]TN�ADCEAJ<?@LN�mL3P]oW <D>�@�SD@BAJF�VE<DA � < 5 
;QTN�K � <�< 
 �
� ��, � ��� �-SD@BQo<?@2Q&AD^_FRQTSJ@���� ��O�SJ@LWY@LSD@BN�mB@2H Qo<DSDC � V[QTG(@LV[@LK 

	 
��#>�@BSJ@�� CEA-<?>�@2N_F�H G(@LS

]TW�^1F�QTV[C ZRm Qo<DC[]`N � QTSJCUQTG�VE@BA � 
.V[@LH @LN_<������CEA�<?>�@ SD@BV[Qo<?C � @�C[HIOX]`SJ<?QTN�mB@	GX@L< ��@B@LN � QTSDC[QTG�V[@LA �

QTN�K �
�
�R]`S$]`F�S�'$FRQTV[C ZRm Q <?C[]TNg�b@ <?>�]1K 
 <D>�@BSJ@ QTSD@ WY]TF�S$^_FRQTVECEZRmBQo<?CE]`N � QTSJCUQTG�VE@BA ��� �fr
�

�

�>�@ � QTSDC[QTG�V[@LA$C[N <?>�@IH Qo<DSDC �gQTSJ@IK�@LZRN�@LK QTA�WY]`VEV[] �#AB%�� 5 �	Qo<D<DS?��C < � 
 � p �$Qo<D<DSn�-] � ��
 � : �
HI@L<?>���CE< ��
�QTN�K � r
�-HI@L<D> �-] � � �

� ��, � ��� �R]`F�S+^_FRQTVECEZRmBQo<?CE]`N � QTSDC[QTG�V[@LA SD@L^_F�C[SJ@�AJC ��O�QTC[S �#C[AD@.mL]`HIORQTSDCEAD]`N�A � �QTG�V[@ : � r#AD>�] �#A
<?>�@0AJC � O�QTC[SJA�QoN�KI<D>�@ � QTV[F�@LA�C[N&<?>�@0mB]TH ORQoSDC[AJ]`N&F�AJC[N�a2�$h�� � �QoG�V[@ : � r QTV[AJ]2AJ>�] �#A �#>�C[mn>
]TW$<D>�@�^_FRQoV[CEZ�m Qo<DC[]`N � QTSDC[QTG�VE@BAIC[N <?>�@bmB]`HIORQTSJC[AD]TN�C[AIHI]`SD@MC[HIO(]TSJ<nQoN_<IQoV[]`N�a �#CE<D>�<?>�@

� QTV[F�@$]TW+<?>�@	@BN\<?S,3 C[N <?>�@	O�SJ@LWY@LSD@BN�mB@�H Q <?SDC � � �>�@�C[HIOX]`SJ<?QTN�mB@0]TW:<?>�@ � QTSDC[QTG�V[@LA-CEA�GRQTAJ@BK

]`N Q AJF�G��J@Bm <?C � @&HI@ QTAJF�SD@LH @LN_< � �$F�SDCEN�a <?>�@8^_FRQTV[C ZRm Q <?C[]TN�]TW�mB]TH OX]`N�@LN_<DA$C[Ng<D>�@8K�@LADCEa`N

O�>RQoAD@ �-@ >RQ � @ K�@LmBCEK�@BK <?>RQ <	<?>�@&mL] � @BSDQTa`@I]TW�<D>�@&mB]TH OX]`N�@LN_<�CEA	H ]TSD@&C[HIOX]`SJ<?QTN\<�<?>�QTN

<?>�@ Z�<?N�@BADA	]oW.<?>�@8mL]`HIO(]`N�@BN\<
�
�>�C[A$CEA�GX@Bm QoF�AD@&>RQ � C[N�a @BN�]TF�a`>�HI@L<?>�]�K�A ��E �/�10(��249 ���

QTN�K�Qo<D<DSDCEG�F�<?@LA �8�"�#������2I9 ����<?] WYF�VEZ�V[V <D>�@ K�@BADCEa`N�SJ@B^_F�CESD@BHI@BN\<DA�CEA0HI]`SJ@2CEH OX]`S,<nQTN\<�<?>�QTN
>RQ � C[N�a$<D]�]�H QoN_3 HI@L<?>�]�K�A ��E �/�10 ����� ����]`S4Qo<J<?SJC[G�F�<D@BA ���"�#��� � �8� ���;<D>RQo<.K�]	N�]T<�WYF�V ZRV[V_<?>�@
K�@LADC[aTN�]TW�<?>�@8mL]`HIO(]`N�@BN\<

�
� @&>RQ � @ QTVEAD] K�@LmBCEK�@BK�<?>�Qo<�Qo<J<?SDCEG�F�<D@BA$QoSD@&HI]`SD@ C[HIO(]`S,<nQTN\<

C[NbQ K�@BAJC[a`NM<?>RQTNbH @ <?>�]1K�A
�
�$F�S0K�@BmLC[ADCE]`NMAJ<?@LH A#WYSD]TH <?>�@2N�]T<DC[]`N <?>�Qo<�C W <D>�@ Qo<D<DSDC[G�F�<?@LA

QTSJ@bCEN�>�@BSJ@BN\< CENc<D>�@�mBQTN�K�CEKRQo<D@bmL]`H OX]`N�@LN\<�
-<D>�@BN �-@gmBQTN QoV��-Q 31A QTK�K�HI@L<D>�]1K�A V[Qo<?@LS
�

h�] ��@ � @BS�
�CEW <?>�@�Q <D<?SJC[G�F�<?@BA�QoSD@�N�]T<�mL]`N\<nQTCEN�@BK �#C <?>�CEN <D>�@#Q � QTC[V[QTG�V[@�mB]`HIOX]`N�@BN\<�
_<D>�@BN <?>�@

HI@L<?>�]�K�A �#C <?>�CEN <?>RQ < mL]`HIO(]`N�@BN\<&<?>RQ < H QTN�C[O�F�V[Qo<?@I<?>�@MQo<J<?SJC[G�F�<D@BA �#CEV[V-]TG � CE]`F�ADV 3 N�]o<

A?Q <?C[A,W 3�<?>�@ N�@B@LK�A8]TW-<?>�@ K�@BAJC[a`N mB]`HIO(]TN�@BN\<
�
�>�@ SD@LADF�V <?A ]oW�<?>�@IORQTCES �#CEAD@ImB]`HIORQTSJC[AD]TN

r <



QTSJ@2AJ>�] �#NbCENP�QTG�V[@ : �;< �
I  "��� �  ". ��, � �&�', � � � ������ )H�
� 5 �#Q <D<?SD��CE< � � A � Q <D<?S?�-] � � � p � < Qo<J<?Sn�-] � � %J� � � � < 
(��� �\� 5 ! <
� 5 �#Q <D<?SD��CE< � � A � HI@L<D>R��C < � � : � p Qo<J<?S?� CE< � % � � �5� p 
]� � �J� 5 !Tp
� 5 �#Q <D<?SD��CE< � � A � HI@L<D> �-] � � � r
� r HI@L<?>R�-] � � %J� ���J� r�
(� � �N� 5 !or
� p �#Q <D<?S?�-] � � � A � H @ <?>R��C < � � : � < Qo<J<?Sn�-] � � %J� � �N� < 
(� ���\� 5 ! <
� p �#Q <D<?S?�-] � � � A � H @ <?> �-] � � � r
� p Qo<J<?Sn�-] � � %J� � �,� p 
(� �	�\� 5 !Tp
� : ��HI@L<D>R��C < � � A � H @ <?> �-] � � � r
� r HI@L<?>R�-] � � %J� � �5� r�
(� � �N� 5 !or

 QTG�VE@ : � r�%���QTCES �#CEAD@ �-]`HIORQTSDCEAD]`N ]oW.'$FRQTVECEZRmBQo<?CE]`N 5�QTSJCUQTG�V[@BA �

5 5 � < p 5 �or
< 5 < p

5 �`p 5 � < 5 5 �orr 5 �`p r 5
�QoG�V[@ : �;< %��=�.SD@ WY@BSD@LN�mB@8��Qo<DSDC �

� ��, � ?�� �-]TH O�F�<?@�<?>�@0@LC[a`@LN � @Bm <?]`S�]TW�	 �
�>�@#H @ <?>�]1K O�SD]TO(]`AJ@BK G\3I��Q`Q <k3 
_C[N 5 N 8 q � </5 
 


ADF�a`a`@BA,<?A#<?>RQ <�<?>�@	WY]`VEV[] �#C[N�a AJ<?@LO�A0AD>�]`F�V[KMG(@$WY]`VEV[] ��@BK %

� ��QTVEmBF�V[Qo<?@ <?>�@ ADF�H ]TW�<?>�@ mB]`VEF�HIN�A CEN <?>�@ 	 O�SD@ WY@BSJ@BN�mL@MH Qo<DSDC � 
��
 ��� ���� � � � 
�

�>�@�AJF�H ]TW mB]`VEF�H N�A 5 �1rIQTSD@ 5 q �=< 
 5 � N�
 5 p 
RQoN�K : �=< 
RSD@BAJO(@LmL<DC � @LVE3 �

� �$C � CEK�@$@BQTmn>b@LV[@LH @LN_<#CENPQ&mB]`VEF�H N G\3 <D>�@	ADF�H ]TW;<?>�@	mL]`V[F�HIN 
E � ,� � � �!4�

�
�>�@

SJ@BADF�VE<#C[A�CENP�QTG�V[@ : �>7 � �>�@�N�@ � @BV[@LH @LN\<?A0QTSD@	K�@BN�]T<D@BKbG_3 E � 
�

q
�
qGN < q

�95 q < q
�65�7 	 q

�
q 	 5q

�
r 	�7 q

�=< p 7 q
�
r 5 	 q

�=< 	 5q
�
qTr 8 q

�95 q < q
�
q 8G: q

�
q 	 5q

�>:G805 q
�
p 7�: q

�>:G:G: q
�
p 8G7

�QoG�V[@ : �>7 %�� ��Qo<DSDC �

r 7



� ��QTVEmBF�V[Qo<?@�<?>�@�AJF�H6]oW(@BQTmn> SD] � C[N <D>�@�N�@ � - H Q <?SDC � C[N8 QTG�VE@ : �>7 
"E �:� �
� � � E � 

�

�>�@�ADF�H ]oW+@ QTmn> SD] � 
 5 �1r�
_C[NI�QoG�V[@ : �>7 CEA�q � r :�8 
 5 � N�N`q�
1q �>: q 	 
_QTN�K 5 � p 7G: 
_SJ@BADOX@Bm �
<DC � @LVE3 �

� �>�@ ADF�HIAg]TW <?>�@ SD] �#AgQTSJ@ N�]TSDH QTV[C MB@BK G\3 K�C � C[K�C[N�acG\3 <D>�@ N_F�H8GX@BSb]TW&^_FRQTVEC �
ZRmBQo<?CE]`N � QTSDC[QTG�VE@BA � 
 � �[� E � !=�

�
� C[A�m QTVEV[@BK <?>�@ O�SJC[]`SJCE<k3 � @LmL<?]TS QTN�KemB]`N �

<?QTC[N�A @BA,<?C[H Qo<D@BA ]oW	<?>�@�@LC[a`@LN � QTV[F�@LA ]TW	<D>�@gH Qo<?SJC �cC[N��QTG�V[@ : �;7 � !kN <D>�C[A m QTAJ@

� � � q�� 5G5 �?q�� < q �nq��9q 8 �nq � : p �	
_WY]`S�@BVE@BHI@BN\<?AC� � 
��#>�@LSD@��*� 5 ��
�
�
 � � �

� ��, � � � �>�@bO�SDCE]`SDC <k3 � @LmL<?]TS�
C� 
-C[N�K�CEm Qo<D@BA <?>RQ < Qo<J<?SD��CE< � QTmBmL]`F�N\<?A WY]`S 5�5 � ]TW	<?>�@

^_FRQTVECEZRmBQo<?CE]`N � QTSDC[QTG�V[@LAB7 CEH OX]`S,<nQTN�mL@ � �>�@�]T<?>�@BS:<?>�SJ@B@�W QTmL<D]`SDA;Qo<J<?Sn�-] � � 
THI@L<D>R��CE< � 
oQoN�K

HI@L<?>R�-] � � QomBmB]TF�N\<�WY]`S < q� 
 8 ��
�QTN�K : p � ]TW:<?>�@	^_FRQoV[CEZ�m Qo<DC[]`N � QTSJCUQTG�V[@BAL7�CEH OX]`S,<nQTN�mL@ 


SD@LADOX@Bm <?C � @BV 3 �

� ��, � M � �>�CEA AJ<D@BO mB]`HIO�F�<D@BA <D>�@�mB]`N�ADC[A,<?@LN�mL3iCEN�K�@ � � � ]oW2<D>�@�@BCEa`@BN � QTVEF�@BA � �>�@

ZRSJAJ< AJ<?@LO�CEA <D] H F�VE<DC[O�V 3 <D>�@�� O�SJ@LWY@BSJ@BN�mL@�H Qo<?SJC � �#CE<?> <?>�@bO�SJC[]`SJCE<k3 � @Bm <?]`SY� � � �

	
�
� � �9� � � q

�
r < 
#p � qGN 
�q �>: p 
 5 �>:G: � � �>�@ � � @LmL<D]`S CEA mBQTV[mLF�VUQo<D@BK G_3cK�C � C[K�CEN�a @BQTmn>

@BVE@BHI@BN\<�C[N � �#CE<?>�<D>�@ mB]`SJSD@BAJO(]TN�K�C[N�ab@LV[@BHI@BN\<�CEN <D>�@ O�SDCE]`SDC <k3 � @BmL<D]`S�� �
!kN <?>�CEA	m QTAJ@

� � � r �9qGN �?r�� 5�8 �?r �9q`q �?r � 5�7 � � � H Q � CEA8<?>�@MQ � @LS?QTa`@M]TW0<?>�@ � QTVEF�@BA&CEN <D>�@ � � @LmL<D]`S � !kN

ORQTS,<?CEmBF�V[QTS � H Q � �/r
�65G5 � �>�@ mL]`N�ADCEAJ<D@BN�m 3PC[N�K�@ �PC[AL%

� � � � E � � 	 �
� 	 5

� r�� 5G5 	 r
:

� q � qTr � : �>: q �

�>�@PmB]`N�ADC[A,<?@LN�mL3 SDQo<?CE]�C[A&mB]TH O�F�<?@BK G\3 K�C � C[K�CEN�a � � G\3 <?>�@ � � � QoV[F�@ WY]TS � � r
�

� � � q��>N`q
�
�>�@ � � mBQTN G(@ WY]`F�N�K�CEN � </5 
 � �>�@ ��� � QTV[F�@8C[A0<?>_F�A�� � �6q��9qTr !Tq �;N`qZ�

q��9qTr
�
��mBmL]`SDK�C[N�a�<?]�� < 5 
#QoN�K � <G< 
 
�<?>�@ ��� � QoV[F�@ CEA&mB]`N�ADC[K�@BSD@LK�QomBmB@LO�<nQoG�V[@ ��� q�� 5 q � �

�>�@ �-@LC[a`>\<?A QTO�O�VEC[@LK <D]b<?>�@ Qo<J<?SDCEG�F�<D@I^_FRQoV[CEZ�m Qo<DC[]`N � 
.^_FRQo<DC[]`N : �>:05 ��QTN�K <D>�@ HI@L<D>�]1K

r 	



^_FRQTVECEZRmBQo<?CE]`N � 
.^_FRQo<DC[]`N : �>: p �8QoSD@ <?>_F�A WY]`F�N�KcCEN <?>�@PO�SJC[]`SJCE<k3 � @Bm <?]`SZ� �
�>�@P] � @BSDQTV[V

^_FRQTVECEZRmBQo<?CE]`N C[A�WY]`F�N�KPC[NM
.^1F�Qo<?CE]`N : �;:�: �
�"�#��� �%$'&(�)� �=&���L � � �<�7�"� �<24� � � �J� q�� 5G5 � �"�#��� � �8� � �cq�� < q � �"�#���=��2I9 � � : �>:05 �

E �/�10(243 �=&���L � � �<�7�"� �<24� � � � � q��9q 8 � E �/�10 � �8� � � q�� : p � E �/�10(��249 � � : �>: p �

2I9;������L L �4&>��L � � �%�6��� �<24� � � �J�.�"�#��� �%$'&(�)� �4&>��L � � �%�6��� �<24� �FE �/�10B243 �4&>��L � � �%�6��� �<24� � : �>:G: �

� ���1��� � = � B>G '/4C:�� J+# �;.�,/* � . *<:>= � 4 '/:>.�G G � .�*-GHB>,/.EG ' # � 3737#;D K

D�# =�*8'H.FJ�#&D�0 � .�� � �102.�G

�d>�@LN�m QTVEmBF�V[Qo<?CEN�aI<D>�@8Q <D<?SJC[G�F�<?@2] � @BSJ>�@ QTK �#>�CEmn>gK�CESD@Bm <?V 3�Q � @LmL<?A�<?>�@ Qo<D<DSDC[G�F�<?@�Z�<?N�@BADA 


��@ QoSD@	N�]T<#]TN�VE3 mB]`N�mL@BSJN�@BK �#CE<?> <D>�@	O(@LSDmL@BN\<nQTaT@2]oW�] � @LSD>�@BQTK 
 G�F�<0QoV[AD] �#C <?> mBV[QTADAJCEW 31C[N�a

<?>�@ mL]`H O�V[@���C <k3 ]TW4Qo<D<DSDC[G�F�<?@LA
�
� @ �-]`F�V[KMV[C��o@$<?]IC[K�@LN\<?CEW 3 �#>�C[mn>�Qo<D<DSDC[G�F�<?@LA0V 31C[N�a C[NP<?>�@

] � @LSD>�@BQTK SJ@Ba`CE]`N QTSD@&CEN W QomL<�mB]TH O�VE@���<k3�OX@BA QTN�K �#>�CEmn> QTSJ@ ADC[HIO�VE@8]`S	GRQTAJ@&<k3�OX@BA
�
�R]`S

@���QTHIO�VE@ 
1CEW <D>�@$mBQTN�K�CEKRQo<?@0mB]TH OX]`N�@LN_< �6mB]TN_<?QTC[N�A�@ ��<DS?Q&QTaTa`SD@La\Qo<?@�Qo<J<?SDCEG�F�<D@BA�ADF�mn>PQTA-Q

V[CEAJ<�]TS � @Bm <?]`S ��@ ��]`F�VEKMVEC��o@$<?] K�C �(@BSJ@BN\<?C[Qo<?@$<D>�@2Qo<D<DSDCEG�F�<?@	] � @BSD>�@ QTKg]oW <D>�C[A�mL]`H OX]`N�@LN\<

�#CE<D> ]`N�@0<?>RQ <�>RQTA�@��1<?SDQ ADCEH O�V[@#<k3�OX@BA-ADF�mn>MQTA�AJ<?SJC[N�a ]`S-CEN\<
�
� �-@LC[a`>\<�mL]`F�VEK G(@�QTO�O�VEC[@LK

<?]&<D>�@ ] � @BSD>�@ QTKMWY]`S�@ � @BSJ3M@ ��<DS?QIQo<D<DSDCEG�F�<?@	G�QTAD@LK�]`NP<?>�@�mLVUQTAJADCEZ�m Qo<DC[]`N ]TW;<?>�@ Qo<J<?SJC[G�F�<D@ �
�>�@ ��@BC[aT>_<PCEA K�@L<D@BSJH CEN�@BKdG\3iK�C � CEK�C[N�a <?>�@ Qo<J<?SJC[G�F�<D@BA CEN\<?] : mBVUQoADAD@LAPK�@LZRN�@BK ]`N QTN

]`SJK�C[NRQoV ADmBQTV[@
�
�>�@ Q�V�V�R������;V#T ��� Q���� T���QTSJ@	V[CEAJ<?@LKPC[NP�QoG�V[@ : � 	 �


!.� "KLK���DF�G 0������ �  ". ��, 
 .� "KLKL�ED �G ��� ����  � ,
5 ��!,����*:

p �� �����#�$�0�

: )���
����	
���!"��
��

 QTG�V[@ : � 	 %.��<J<?SDCEG�F�<D@2�-VUQTAJAD@BA �

�>�@0��!,����*:
 mLVUQTAJADCEZ�m Qo<DC[]`N8CEN�mBVEF�K�@LA.QTV[V�Qo<J<?SDCEG�F�<D@BA4]TWR<k31OX@�C[N\<?@La`@BS � C[N\< �	
`SJ@ QTV � �R]\Q < �	


mn>RQTSDQTmL<D@BS �Ymn>RQTS � 
+@L<Dm
�
�>�@I�� �����#�$�0� mBVUQoADADC ZRm Q <?C[]TNgC[N�mLV[F�K�@BA�QTVEV�Qo<J<?SJC[G�F�<D@BA�<D>�@ QTSJ@

r 8



K�@ ZRN�@BK CEN&AJ<nQoN�KRQTSJK&V[C[G�S?QTSJC[@BA;ADF�mn> QTA <?>�@-Z�V[@-<k31OX@�� ��!"*:
 �	
oADCNML@-<k31O(@��YADC MB@L< �	
`@ <?m
�
*:QTAJ<DVE3 


<?>�@�)$��
��0�	
�� !"��
��=mBVUQoADADC ZRm Q <?C[]TN C[N�mLV[F�K�@BA#QTVEV Qo<J<?SJC[G�F�<D@BA-<D>RQo<�H Q 3 GX@$K�@ ZRN�@BKMG\3 <?>�@

O�SJ]`a`S?QoH HI@BS	AJF�mn> QTA2V[CEAJ<?A 
:AJ<nQom��1A 
4^_F�@BF�@BA�
 � @Bm <?]`SJA�
4@ <?m � �>�@ �-@LC[a`>\<?A m QTN G(@IF�AJ@BK <D]

QTK �JF�AJ<�<D>�@ ] � @BSD>�@ QTK�]`S0mB] � @BS?Qoa`@8HI@ QTAJF�SD@ � �R]`S0@���QTHIO�V[@ 
 5 q Qo<J<?SJC[G�F�<D@BA�]TW�Q mBQTN�K�CEKRQo<D@
mB]TH OX]`N�@LN_< ��� K 5 q`qPQo<J<?SJC[G�F�<D@BA	H Qo<?mn>�<D>�@IQo<D<DSDC[G�F�<?@LA�WY]TS�QPK�@BADCEa`N mB]`HIO(]TN�@BN\<�! �

� @

�_N�] � QTmBmL]`SDK�C[N�a�<?] 
.^1F�Qo<?CE]`N : � p 5 <?>�Qo<�<?>�@��"�#������9�����W� N`q ! 5 qTq�� N`q�
�
��ADADF�H @#<?>RQ <

]TW.<D>�@ @ ��<DS?Q-NTq Qo<D<DSDCEG�F�<?@LA 8 q QTSD@8��!,����*:
 
 < QTSJ@&��;�$���0����� 
(QTN�K < QTSD@ )$��
��0�	
 �
��!"��
��

�
�dC <?>�<?>�@ICEN\<?SD]1K�F�m <?CE]`N ]TW�<D>�@ �-@LC[a`>\<DA2WY]`S$<D>�@ImBVUQoADADC ZRm Q <?C[]TN�]TW�Q <D<?SJC[G�F�<?@BA ��@

mB]TF�V[K�QTK �JF�A,< <D>�@ �"�#�����9;����� G_3cH8F�VE<?CEO�VE31CEN�ag<?>�@M@���mL@BADA Qo<D<DSDC[G�F�<?@LA G\3 Q N�]TSDH QTV[C MB@BK

� QTV[F�@$]TW+<?>�@	mBVUQoADADC ZRm Q <?C[]TN � QTV[F�@ � �>�@	@L^1F�Qo<?CE]`N WY]`S�QTO�O�VE31C[N�a <?>�@ �-@LC[a`>\<?A�CEA�ADF�O�O�V[CE@BK CEN


.^_FRQo<?CE]`N : �>: r �

!C�#��� �<$+&(�)��� � � �]0 � � 5 � � 5 	 ��L��;KIK � � �<�7�"� �<24� � ��LM&>�
-A! � ����!�� � � � � ��!�� � � 	 � � : �>: r
�

�#>�@BSJ@&�b� ����*+�	����!"� !,�-�.�!,���fC[A�<?>�@2VUQoSDa`@LAJ<0mBV[QTADAJCEZRmBQo<?CE]`N � QTV[F�@	<D>RQo<0m QTNbG(@2]`G �
<nQoC[N�@LK

�
!kN ]`F�S&AJm QTVE@ <?>�@ V[QTSDaT@BAJ<8mBVUQoADADC ZRm Q <?C[]TN � QoV[F�@ CEA : ]`S )$��
��0�	
���!"��
�� �

�0W <?@LS

<?>�@ �-@LC[a`>\<?A ]TW#<D>�@ mBV[QTADAJCEZRmBQo<?CE]`N�A&QTSJ@ K�@L<D@BSJH CEN�@BK 
.<D>�@BN <?>�@ N1F�H8G(@LS ]TW�Qo<D<DSDC[G�F�<?@LA8]TW

<k31O(@ ��!,�b��*:
 
;��;�$���0����� 
 ]TS	)$��
��0�	
���!"��
�� QTSD@&H8F�VE<?CEO�V[CE@BKbG_3b<?>�@ mL]`SDSJ@BADOX]`N�K �
C[N�a ��@BC[aT>_<DA

�
�R]`S�]`F�S�@���QTHIO�V[@ 
1<D>�@�N�@ �A�"�#������9�����W�����	� ��
 	 � ��� � � �	
 	 � ��� 
 
	� ��� � N < � �

!jW+<?>�@

H Q � � QTVEF�@	]TW;<?>�@�N�@	� �"�#������9����� mBQTN�N�]o<#@���mB@L@BK 5 qTq� �

�>�@2Qo<D<DSDCEG�F�<?@�mB] � @LS?QTa`@	H Q 3 QTVEAD]8GX@�QTK �JF�AJ<?@LK <?]&C[N�K�C[mBQo<?@�<D>RQo<�]TN�@	m QTN�K�C[KRQ <?@$mL]`H �
OX]`N�@BN\< � mL] � @BSJA0HI]`SJ@�mB]TH O�VE@�� Qo<D<DSDCEG�F�<?@LA-<?>�QTNPQTN�]T<D>�@BS-mB]`HIO(]TN�@BN\<C� �

�>�@�Qo<D<DSDCEG�F�<?@

mB] � @BS?Qoa`@�H Q 3 N�@B@LKi<?] GX@�QTK �JF�AJ<?@LK �#>�@BNi<?>�@�Qo<D<DSn�-] � � HI@ QTAJF�SD@�SD@L<DF�SDN�A <?>�@gADQTHI@

N_F�H8GX@BS0WY]`S#G(]T<D>gmB]TH OX]`N�@LN_<�� QoN�K �
�
!kN�<?>�CEA�mBQTAD@ CEW�mB]`HIO(]TN�@BN\< � mB] � @LSDA�<D>�@ ADQTHI@

N_F�H8GX@BS4]oW Q <D<?SJC[G�F�<?@BA4QTA�� 
`G�F�<.mL] � @BSJA�H ]`SJ@-mL]`H O�V[@��8Qo<J<?SDCEG�F�<D@BA�
o<?>�@LN8<?>�@�N�@	��HI@ QoADF�SJ@

�#CE<D> <?>�@	N�@ � �-@LC[a`>\<?A��#CEV[VXC[N�K�C[m Q <?@�<D>RQo< � CEA�HI]`SD@�^1F�QTV[C ZR@BK <D>RQTN �/WY]TS-<?>�@	O�QTSJ<DC[mBF�VUQTS

K�@LADC[aTN
�

r N



��]T<-]`N�V 3 m QTN ��@BCEa`>\<?A�GX@$QoO�O�V[CE@BKI<?]8QoK �JF�AJ<�<?>�@�Qo<D<DSDCEG�F�<?@�mB] � @LS?QTaT@	QTN�K Z�<?N�@LADA�HI@ Q �
ADF�SD@BA 
�G�F�<���@BCEa`>\<?A�m QTNIGX@�QTO�O�V[CE@BK8<?] QTK �JF�AJ<�<?>�@#HI@L<?>�]�KImB] � @LS?QTaT@�QTN�KIZ�<DN�@BAJA-HI@ QTAJF�SD@LA

C[N ]TSDK�@LS-<?] QTmLmB]`HIHI]�KRQ <?@�WY]TS�K�C[AJmBSJ@BORQTN�mBC[@LA�C[N <k31OX@BA
�

.^_FRQo<DC[]`N : �>: r&mBQTNPG(@	QoO�O�V[CE@BK <D]

HI@L<?>�]�K�A�QTVEAD]
�
h0] �-@ � @BS 
(<D>�@ mLVUQTAJADCEZ�m Qo<DC[]`N�A#]TW�H @ <?>�]1Kb<k31OX@BA�C[A0ADV[CEa`>\<?V 3 K�C � @LSD@BN\< � �>�@

SUT6V������ ��� Q���� T���QoSD@	AD>�]�#NbC[NP QTG�V[@ : �;8 �

!.� "KLK���DF�G 0������ �  ". ��, 
 .� "KLKL�ED �G ��� ����  � ,

5 ��!,����*:

p �� �����#�$�0�

: ��
��.�1 �����#�$�0�
r )���
����	
���!"��
��

�QoG�V[@ : �>8 %��b@ <?>�]1K��-VUQTAJAD@BA �

�>�@PmBV[QTADAJCEZRmBQo<?CE]`N�A CEN �QoG�V[@ : �;8 QTSJ@ ADCEH CEVUQTS	<?]� QTG�VE@ : � 	 @���mB@LO�< <?>�@P�0
��.��;�$� �
�#�$�0� SD@LO�SD@LAD@LN_<DA-<?>�@0<k31OX@BA�<D>RQo<-QTSD@#SJ@LWY@BSJ@BN�mL@BK 
�@

�
a
�
Q HI@L<D>�]1KI<D>RQo<�>RQTA�Q SJ@L<?F�SDN <k31OX@

]TW�Q&O(]`CEN\<?@BS�<D] Q � QTSJCUQTG�VE@ �

� ���1��� � . 'H.E3 ' 4C:�� � ,/3 ��4 'H.E3 ' B>,/. J+#�� ���;# � B1'/49#;:

�$CEN�a2QTN�K �1<?SJ]`F�V[C[Q � < 	 
 >RQ � @�K�@ � @BVE]`O(@LK Q�H @ <?>�]1K&WY]`S�K�@L<D@Bm <?C[N�a mn>RQoN�a`@BA�G(@ < �-@L@BN K�C �(@BS �
@BN\< � @BSJADCE]`N�A4]TW �-VUQTAJA4�$CUQoa`S?QTHIA � �>�@L3 >RQ � @�@LN � CEADC[]TN�@BK&Q#<?]1]`V\<?>RQ <�SJ@ � @BQTV[A K�C[AJmBSJ@BORQTN�mBC[@LA

GX@L< ��@B@BNg<D>�@2C[HIO�V[@LH @LN_<D@BKPK�@LADC[aTNgQTN�KM<?>�@2K�@LADC[SJ@BKgK�@BADCEa`N
�
�>�@2<D]�]`V:QoV[AD] QTVEV[] �#A�WY]`S0QTN

QTO�O�SD] ��C[H Qo<?CE]`N ]TW;<?>�@�QTH ]TF�N\<�]TW �-]TS � <D>RQo<�>RQoA�G(@L@BNbQTmBmL]`H O�V[C[AJ>�@BK G\3 mB]`HIORQTSJC[N�a < ��]

ADN�QTO�AD>�]T<?A�]oW <?>�@	�-VUQoADA-�b]�K�@BV[A�Qo<�K�C �(@BSJ@BN\<�OX]`CEN_<DA�C[N <DC[HI@
�
�>�@�CEK�@ Q�G(@L>�C[N�K <?>�@�<?]1]`VRCEA

<?] mB]`HIORQTSJ@0< ��]&]`S�H ]`SJ@ � @BSJADC[]TN�A�]TW+<D>�@$QTSJmn>�CE<D@Bm <?F�SJ@�]TW;Q2AJ31AJ<D@BH SJ@BO�SJ@BAJ@BN\<?@LKbG\3 )$��*

K�C[QTa`S?QoH A�]TS �	�b!-mL]�K�@
�
�>�@2<D]�]TV+QTO�O�VEC[@LA#QTN�QoV[a`]`SJCE<D>�H <?>RQo<0G�F�C[V[K�A�mn>RQTN�a`@�<?SJ@B@LA

�
�>�@

mn>RQTN�a`@b<DSD@B@LA A,<?]`SJ@bCEN�WY]`SDH Qo<DC[]`N QTGX]`F�<ImLVUQTAJAD@BA 
�H @ <?>�]1K�A 
�Qo<D<DSDCEG�F�<?@LA�
�QoN�K�SJ@BNRQTHIC[N�a`A
�

��F�mLmB@LADADC � @�mn>RQoN�a`@b<DSD@L@BA CEN�K�CEm Qo<D@MK�@BV[@ <?CE]`N�A�
�QTK�K�C <?C[]TN�A�
-QTN�K�HI]1K�CEZRmBQo<?CE]`N�A8<D] mBV[QTADAJ@BA 


HI@L<?>�]�K�A 
�QTN�KcQo<J<?SDCEG�F�<D@BA CEN <?>�@ <?SD@L@BA
�
!kN�WY]`SJH Q <?C[]TN QTGX]`F�<8QTSDmn>�C <?@LmL<?F�S?QTV�mn>�QTN�a`@LA&G(@ �

< q



< ��@B@BN � @LSDADCE]`N�A0H Q 3 G(@ � C[@	�-@LK�C[N <D>�@�mn>RQTN�a`@	<DSD@B@LA �
�>�C[A�<?>�@LADCEA�C[A�QTV[AJ] mL]`N�mB@LSDN�@LK��#CE<?> K�@L<D@Bm <?C[N�a8K�C �(@BSJ@BN�mL@BA�CEN <D>�@	QTSJmn>�CE<D@BmL<DF�SD@LA�]TW < ��]

@BN\<DCE<?CE@BA
�
!j<4CEA >�]��@ � @BS�N�]T<�mB]`N�mB@BSJN�@BK �#C <?> <D>�@-@ � ]`VEF�<?CE]`N ]oW ]`N�@�QoSDmn>�C <?@Bm <?F�SJ@ 
\G�F�<4S?Q <?>�@LS

�#CE<D> <?>�@ K�C[AJmBSJ@BORQTN�mBC[@LA&G(@ < �-@L@BNcQgK�@LADC[aTN mB]`HIO(]TN�@BN\< 7 A&QTSJmn>�CE<D@Bm <?F�SJ@ QTN�K Q�mBQTN�K�CEKRQo<D@

mB]TH OX]`N�@LN_<B79A8QTSDmn>�C <?@LmL<?F�SD@
�
��<&O�SD@BAJ@BN\<�
�]`F�S8^_FRQTV[C ZRm Q <?C[]TN HI@ QTAJF�SD@LA8H Q 3 G(@ mB]`VEV[@LmL<?@LK

� CUQ CEN�ADOX@Bm <?C[]TN�A G\3 <?>�@ K�@LADCEa`N�@BS ]oW <D>�@�mB]`HIOX]`N�@BN\<
�
h�] ��@ � @LS�
 ��C[N�a QTN�K �_<?SD]TF�V[C[Q�79A

<?]1]`V ��]`F�V[K QTV[VE] �6WY]`S2H @BQTADF�SD@BA2<?]bG(@ImB]`VEV[@LmL<?@LK <D>�SD]`F�a`> QTF�<D]`H Qo<?CE]`N
�
� @ mL]`F�VEK �-QTV��

<?>�SD]`F�aT>�<?>�@bmn>RQTN�aT@�<?SJ@B@BA ]TW2Q K�@BADCEa`N mL]`H OX]`N�@LN\< QTN�K Q m QoN�K�C[K�Qo<?@bmB]`HIO(]TN�@BN\< QoN�K

mB]TV[V[@LmL<2ADCEH O�V[@&mB]TF�N\<?A8QoG(]`F�< HI@L<D>�]�K�A QoN�K Qo<J<?SJC[G�F�<D@BA2C[N <?>�@ <?SJ@B@LA�
 �#>�CEmn> ��]`F�VEK <?>�@BN

QTVEV[] �=WY]`S�<D>�@ m QTVEmBF�V[Qo<?CE]`N�]TW�mL] � @BSDQTa`@IQTN�K�Z�<�HI@ QTAJF�SD@LA � �>�@ <D]�]TV�SD@LmB]`aTN�CNML@BA	H Qo<?mn>�@LA
C[N <k31OX@BA�]oW4Qo<J<?SJC[G�F�<D@BA0QTN�KMORQTSDQTHI@L<?@LSDA#]TW�H @ <?>�]1K�A

�
��VE<?>�]`F�a`> <?>�@2<D]�]`V C[A#C[N\<?@LSD@LAJ<?@LK�CEN

SD@LNRQTHIC[N�aTA�]TW�mLVUQTAJAD@LA�
 Qo<J<?SDCEG�F�<D@BA�
 QoN�KPH @ <?>�]1K�A�
R]TF�S�O�SD]1mB@LADA0C[a`N�]`SD@LA�NRQTHI@BA
�

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

�>�@ WY]`F�S,<?> AJ<?@LO CEN ]TF�S�^1F�QTV[C ZRm Qo<DC[]`N�O�SD]1mB@BAJA CEA	<?]Mm QTVEmBF�V[Qo<?@&mL]`F�O�VEC[N�a HI@ QTAJF�SD@LA
�
�>�@

HI@ QTAJF�SD@LA8QTSJ@ mBQTV[mLF�VUQo<D@BK G\3 <DS?QTmLC[N�ab)�AJ@ ��QTAJ@BA <D>�SD]TF�a`> Q����2�b�0�0 
�
)�AD@ ��QTAD@LA&QTSJ@

K�@LSDC � @BK WYSJ]`H QTN ]`OX@BS?Q <?C[]TNRQTVRO�SJ]TZRV[@#]TW+Q2AJ]TW < ��QoSD@�A,31AJ<?@LH
�
�>�@�)�AJ@$��QTAJ@BA�H Q 3 G(@0F�AJ@BK

<?] >�@LV[ObQTC[K CENPK�@LZRN�C[N�a mB]TF�O�V[CEN�a H @BQTADF�SD@BA�WY]`S#Q&mBQTN�K�CEKRQo<?@�mL]`H OX]`N�@LN\<
�

� @ K�@LZRN�@8mB]`F�O�V[CEN�a HI@ QoADF�SJ@BA$G\3 � 5 �#mBSJ@ Qo<DC[N�a Q H ]1K�@LV:<D>RQo<�H @LSDa`@LA�<D>�@ A,<nQo<DC[m8QoN�K
K�31NRQTHIC[m�CEN�WY]`SDH Qo<DC[]`N ]oW.)$�b* �-VUQTAJA�QTN�K���@L^1F�@BN�mL@8K�CUQoa`S?QTHIA#QTN�K � p �0QTO�O�VE31C[N�a QoN�]`O �
@BSDQo<?CE]`N O�SJ]TZRV[@ <D]�<?>�@ HI]�K�@BV-<D]�mB]`VEV[@Bm <&HI@L<?SJC[mLA

�
�>�@ ZRSJAJ<IAJ<D@BOcC[N K�@ ZRN�CEN�a mB]`F�O�V[C[N�a

HI@ QTAJF�SD@LA8C[A�<?]gmL]`N � @LSJ<&<?>�@ �-VUQoADA&�$C[QTa`S?QoH A�QTN�K ��@B^_F�@LN�mB@M�$C[QTa`S?QoH A	CEN_<D]�Q�K�CESD@LmL<?@LK

QTm 3�mLV[CEm0aTS?QTO�>I<?>RQ <�mBQTN GX@�QTNRQTV 3 ML@BKIWY]`S�mB]`F�O�V[C[N�a�� ���2�b�0�0 ��
�
� @�K�]2<?>�CEA�C[N < �-]8A,<?@LO�A

GRQTAJ@BK ]`N �.C[VEA � QTV[N�A�@L<2QoV
�
� r 	 
 � ��CESDA,<��-@&mL]`N � @LSJ<2mBV[QTADAJ@BA�C[N\<?] mB]`N�A,<?SDQTC[N�@LK mBVUQoADA$<?F�O�V[@LA

� ���-�A �&<D>RQo< K�@LADmLSDC[GX@MQo<D<DSDCEG�F�<?@LA�
�H @ <?>�]1K�A 
-QTN�KcCEN�>�@LSDCE<?QTN�mL@ SD@BV[Qo<?CE]`N�AJ>�C[O�A ]TW$Q�mLVUQTAJA

< 5



� 
.^_FRQo<DC[]`N : �65 � � � ���- C[A.mL]`N\<nQTCEN�@BK CENI@BQTmn>IN�]�K�@0]oW(<D>�@����2�b�0�0 QTN�KISJ@BO�SJ@BAJ@BN\<?A-QTN

C[N�AJ<nQoN_<DCUQo<D@BK mLVUQTAJA
�
� AJ@L<#]TW ���-�A#m QoNMGX@$F�AJ@BK <?]&K�@LZRN�@2Q8mL]`H OX]`N�@LN\<�
�AJC[N�mL@�QTV[VX]TW:<?>�@

C[N\<D@BSJW QomB@	C[N�WY]`SDH Qo<?CE]`N CEA#Q � QoC[VUQoG�V[@ � �>�@ ��@L^1F�@BN�mL@ �$C[QTa`S?QoH A-QTSD@	mL]`N � @BS,<?@LK�C[N\<D]IaTS?QTO�>�A

� �������#�0 ��	
_AJ<?QTSJ<DC[N�a �#CE<D>I<D>�@0Z�SDAJ<-H @ <?>�]1KIm QTVEV 
_QTN�K WY]`VEV[] �#C[N�a$<D>�@�O�Qo<?>�A�<?>�SD]`F�aT> <?>�@

��@L^1F�@BN�mL@ �$CUQoa`S?QTH
�
��]1K�@BA2QTSJ@IK�@LZRN�@LK G\3�<D>�@ H @ <?>�]1K 
+]`G��J@LmL<�
 QoN�K mLVUQTAJAD@LA2CEN � ]`V � @BK �


.K�a`@LA�mL]`N�N�@LmL<0H @ <?>�]1KPAD@L^1F�@BN�mL@BA	QTA#AJO(@LmBCEZ�@BKMC[N <?>�@ ��@L^_F�@BN�mL@8�$C[QTa`S?QoH
�

�>�@-���2�b�0�0 mBQTN2G(@�mB]TN�AJ<DSDF�m <?@BK G\3	H QoO�O�C[N�a�@BV[@LH @LN\<?A:]TW1<?>�@���@L^1F�@BN�mL@-�$C[QTa`S?QoH A

<?] Q aTS?QTO�>
�
�>�@ ���2�b�0�0 C[A�Q&<?SDCEO�V[@ � � ��� �'K � 
 �#>�@LSD@ ��CEA�QIAD@ <�]TW � @LSJ<?CEmB@LA�
	� CEA

<?>�@2AJ@L<�]TW4@LK�a`@LA�
XQTN�K K C[A�<D>�@�AJ<nQoSJ<?CEN�a � @LSJ<?@ � � 
�QTmn> � @BSJ<D@�� 
�9 
RCEA�K�@LZ�N�@BKgG\3 <D>�@	<?SDCEO�V[@

9Y� 	<2 � 	%- � �'����� ��� �1� 
��#>�@LSD@ 2&CEA�QTNb]`G��J@LmL<�
*	%- �#C[A�Q HI@L<D>�]�KP<?F�O�V[@ 
>�	CEA�QImBVUQoADA
�
��N

@BK�a`@ 
 
 SD@LO�SD@LAD@LN_<D@BK�G\3 <?>�@2<DF�O�V[@Y	89 � � 9 �6� 
RmL]`N�ADCEAJ<DA�]TW4QIO�QTC[S�]TW � @LSJ<?CEmB@LA�<?>�Qo<0SD@BO�SD@BAJ@BN\<
<?>�@2]TSDK�@LSDC[N�aIGX@L< ��@B@LN � @BSJ<DC[mL@BAC9 ��QTN�K 9��0K�@ ZRN�@BKbG\3 <?>�@�AD@L^_F�@BN�mL@ K�C[QTa`SDQTH �

�-@LWY]TSD@�<?>�@�C[N\<?SJ]�K�F�mL<?CE]`N8]TW <D>�@�K�@BmLC[AJC[]`N&H Q �_C[N�a�WYS?QTHI@ ��]`S � 
`C <.C[A�N�@BmL@BADADQTSJ3&<D]	K�@LZ�N�@

<?>�@ImL]`F�O�VEC[N�a HI@ QoADF�SJ@BA	<?>RQ <2QTSD@ O�SJC[H QTSJ3MW QTmL<D]`SDA	CEN�<?>�@&K�@LmBCEADC[]TN H Q �_C[N�a O�SD]1mB@LADA
�
��3

O�SJC[H QTSJ3 W QomL<?]TSDA�
 ��@ HI@ QTNM<?>�@2H @BQTADF�SD@BA0<?>RQ <$K�CESD@Bm <?V 3PQ �(@BmL<�<?>�@2]`F�<DmB]`HI@2]TW.K�@LmBC[AJC[]`N�A

<?>�Qo<�QoSD@#H QoK�@�K�F�SDCEN�a2<D>�@0K�@BAJC[a`N O�>RQTAJ@
�
�>�@�mB]`F�O�V[C[N�a2HI@ QoADF�SJ@BA�<?Q �T@�QTK � QTN\<?QTa`@0]TW <?>�@

!kN\<?@La`S?Qo<D@BKP)���* �M]�K�@LV CEN_<DSD]1K�F�mL@BK CENP��@Bm <?CE]`N : �>: QTN�K C[N � r 8 
 � �>�@$HI@ QoADF�SJ@BA#QTSJ@�C[N�K�C �
m Q <?]`SJA�]TW�aT@BN�@LS?QTV ^_FRQoV[CE<k3 Qo<D<DSDCEG�F�<?@LA�<?>RQ <#m QTNPGX@	mB]`VEV[@Bm <?@LKMK�F�SDCEN�a&K�@BAJC[a`N

�
�>�@2N_F�H G(@LS

]TW�mB]`N�N�@BmL<DC[]`N�A � � �624�>� �#QTN�K�QTmL<DC � Qo<?CE]`N�A�� �[���'� �#HI@ QoADF�SJ@BK�K�F�SDCEN�a Q ��QoV�� <?>�SD]`F�aT>b<?>�@

�������#�0 6K�@LZRN�@BA#<?>�@�mB]TF�O�V[CEN�a&]TW <?>�@�mB]TH OX]`N�@LN_<
�

�$N�mB@M<?>�@����- QTN�K��������0�0 QTSJ@MK�@LZRN�@LKiQTAIC[N���@Bm <?CE]`N�A : �;: �95 QTN�K : �;: �;: 
�CE< CEA
OX]`ADAJC[G�VE@2<D] K�@LZ�N�@&Q AJ@L<	]TW � mB]TN�N�@Bm <?@LK �	�������0�0 � @LSJ<DC[mB@LA �#CE<D>�<?>�@ ADH QTVEV[@BA,<�N_F�H G(@LS

]TW mB]`N�N�@BmL<DC[]`N�A � �[�62I�:� �
�
 ]2K�@ ZRN�@$QoN�K K�@BADCEa`N Q�mB]TH OX]`N�@LN_<-QTN�KICE<DA�G(]`F�N�KRQTSJC[@BA�AJ@BV[@LmL<�


Q�AJ@L<.]oWRN�]1K�@BA5	8!�� �#>�@BSJ@�@ � @BSJ3 N�]1K�@-CEA K�CESD@LmL<?V 3�mB]`N�N�@Bm <?@BK8<D]$Qo<�V[@BQTAJ< ]`N�@�]T<?>�@LS�HI@BH8GX@BS

C[N <?>�@�AJ@L< �Y@
�
a
�
Q2mB]`N�N�@BmL<DC[]`N C[A�K�@ ZRN�@$QoAF	89 � � 9 � 
 �1� �

�
��C[N�mB@0@ QTmn> N�]�K�@0mB]TN_<?QTC[N�A-Q ���- 


<?>�@$mB]`HIOX]`N�@BN\<�mL]`N\<nQTCEN�A�Q mL]`HIO�V[@ <?@�K�@BADmLSDCEO�<?CE]`N ]TW+<?>�@$O(]o<?@BN\<DCUQTVXC[N\<?@LSJW QTmL@
�
� HIC[N_�1mBF�<

< p



QTVEa`]`SDC <?>�H�mBQTNbGX@�@BHIO�V[] 3T@BKP]`S#Q&K�@BAJC[a`N�@BS#m QTNMH QTN_FRQTV[V 3IC[K�@LN_<DCEW 3 O(]T<D@BN\<?C[QTV mL]`H OX]`N�@LN\<

GX]`F�N�KRQoSDC[@LA
�
!kN QoK�K�CE<DC[]`N 
 �-@IQTAJADF�HI@ QTN ]`OX@BSDQo<?CE]`NRQTV;O�SD]oZRV[@&>RQoA	G(@L@BN K�@LZ�N�@BK WY]`S	)�AJ@

��QTAJ@BA��X<?>RQ <�CEA�
 @ Qomn>g)�AJ@&��QTAJ@ CEA�QoADAD]1mBC[Qo<?@LK �#C <?>bQ �YSD@BV[Qo<?C � @ ��WYSJ@B^_F�@LN�mL3 � 
 ��@LmBF�<DC[]`N�QoA

C[N � r 	 
X]`S.<?SDQTmBCEN�a Q2F�AD@�m QTAJ@�<D>�SD]`F�a`>I<D>�@	�������#�0 C[K�@LN\<?CEZ�@BA�>�] �d]TW <?@LN C[N\<D@BSJW QomB@BA�QTSJ@

QTm <?C � Qo<D@BK � � �;�'� � � ��K�@LmBC[AJC[]`N&]TN �#>�C[mn>&N�]�K�@LA.QTSJ@�ORQTS,<.]TWXQ�K�@ ZRN�@LKImL]`HIO(]`N�@BN\<�QTSJ@�<?>�@BN
H QTK�@�GRQoAD@BK ]`N � � �72I�:� � � �;�'� �

�
�>�@�K�@BAJC[a`N�@BS4mBQTN8<?>�@LN mn>�]�]TAD@�@BC <?>�@LS�<?>�@�C[N\<?@LSJW QTmL@ �#CE<D>

<?>�@�WY@ ��@BAJ<�mB]TN�N�@Bm <?CE]`N�A�
_]`S4<D>�@�C[N\<D@BSJW QomB@��#CE<D>&<?>�@�WY@ ��@BA,<�QTmL<DC � Qo<?CE]`N�A � ��VE<?@LSDNRQ <?C � @BV 3 
`<?>�@

K�@LADC[aTN�@BS�H Q 3M>RQ � @8AJ@L<�QI<?>�SJ@BAD>�]`V[K�WY]TS � ���+��QTN�K�<?>�@LNgAD@LV[@LmL<?@LK�<?>�@ C[N\<?@LSJW QTmL@ �#CE<D>�<?>�@
WY@ ��@BA,< � �624�>�P<D>RQo<�W QTVEV[A �#C <?>�CEN <D>�@�<?>�SJ@BAJ>�]`V[K

�
�>�@0mB]`HIO(]TN�@BN\<�	8!��4CEK�@BN\<?C ZR@BK �#CE<D>&<?>�CEA

QTO�O�SD]\QTmn>MC[A#Q&AJF�G�AD@ <$]TW;<?>�@ � @BS,<?C[mL@BA#C[N <D>�@ ���2�b�0�0 �

��W <D@BS ��@	mB]`VEV[@LmL<?@LK <?>�@�N1F�H8G(@LS�]TW:mB]TN�N�@Bm <?CE]`N�A#QTN�K N_F�H G(@LS�]TW QTmL<DC � Qo<DC[]`N�A 
 ��@	N�@L@BK

<?]bN�]`SJH QTVECNML@8<?>�@IH @BQTADF�SD@BA2<?]�QMAJm QTVE@IWYSJ]`H qM<D] 5 � 
.^_FRQo<DC[]`N : �>: < AJ>�] �#A <?>�@"����T6R1Q����
����� ��� ��
 ��HI@ QTAJF�SD@o%

��9���=��L L:��24&�HBL �<� �[�.�62I&�H(L �8� � �W� � � �
�

� �72I�:�
�)2I�)��L � �624�>� � � � �

� �;�'�
�)2I�)��L � ���+� � � 5 q`q � : �;:G< �

�#>�@LSD@ V �4V<Q���� ����
�
PC[A�<?>�@8<D]T<nQTV�N1F�H8G(@LS	]TW�mB]`N�N�@Bm <?C[]TN�A � @LK�a`@BA �$G(@ < �-@L@BN N�]�K�@LA	C[N�<?>�@

�������#�0 QoN�K V �4V%Q���� Q �6V�C[A	<D>�@ @LAJ<?CEH Q <?@BK <?]o<nQTV.N_F�H8GX@BS ]TW�QomL<?C � Qo<?CE]`N�A	OX]`ADAJC[G�VE@ WY]TS

Q�F�AJ@ m QoAD@
�
�>�@ �-@LC[a`>\<DA � � QoN�K � �IQTSD@ mBQTV[mLF�VUQ <?@BK WY]`V[VE] �#C[N�aP<?>�@ �$h��eK�@LADmBSJC[GX@BK CEN

��@LmL<?CE]`N : � r � r � �>�@ �-@LC[a`>\<?A0QTSJ@2QTADAJC[a`N�@LKMQTmBmL]`SDK�CEN�a&<?]&<?>�@2SJ@BV[Qo<?C � @$CEH OX]`SJ<?QTN�mL@$]TW G(]T<D>
<?>�@ � �72I�:�eQTN�K �[���'� QTN�K � � � � � � 5 � �>�@gmB]`F�O�V[CEN�a AD>�]`F�V[KiGX@gVE@BADA <?>RQTNiAJ]`HI@

<?>�SD@BAJ>�]`VEK �
� �

� ��� � �2�	� � ��� 	 
 � ����� � � � � 	 � ����� ����� � �
	-�

�>�@&mBQTN�K�CEKRQo<?@ mB]`HIOX]`N�@BN\<DA$H8F�A,<	G(@ S?QTN��o@BK GRQTAJ@BK�]`Ng<D>�@8SJ@BADF�VE<?A�]TW.<?>�@ ^1F�QTV[C ZRm Qo<DC[]`N

QTN�K mB]`F�O�V[C[N�abHI@ QTAJF�SD@LA
�
� @ >RQ � @ <D>�SD@L@ mn>�]`CEmB@LA8]`N >�]��<D]�S?QoN�� mB]`HIO(]TN�@BN\<?A��  QTG�VE@

<�:



: � N � � �>�@8Z�SDAJ<�mn>�]`C[mL@8C[A�<D] S?QTN��bmL]`H OX]`N�@LN\<?A 5 <?>�SD]`F�aT> � GRQTAJ@BK ]`Ng<?>�@&^1F�QTV[C ZRm Qo<DC[]`N
HI@ QTAJF�SD@ 
 �#>�@LSD@ 5 C[A:<?>�@�>�C[aT>�@BA,<�SDQTN��_C[N�a�QTN�K � CEA;<D>�@�N_F�H G(@LS�]TW�m QTN�K�C[KRQo<D@�mL]`HIO(]`N�@BN\<?A �
�>�@�AD@BmL]`N�K mn>�]TC[mB@0C[A�<?] ]`N�mL@$QTa\QoC[N F�AD@$Q2SDQTN��_C[N�a ]TW 5 <?>�SJ]`F�a`>Y� 
1G�F�<�C[N�A,<?@ QoK GRQTAJ@�<?>�@
S?QoN��_C[N�aI]`Nb<D>�@ mL]`F�O�VEC[N�aIHI@ QTAJF�SD@

�
�>�C[SJK�VE3 
 <D>�@2S?QTN��_CEN�a`A0]TW4<?>�@ mB]TH OX]`N�@LN_<DA�mL]`F�VEK�GX@

GRQTAJ@BKb]`NMQ >\31G�SJC[KM]TW <D>�@�^_FRQTV[C ZRm Q <?C[]TNPQTN�KPmB]`F�O�V[CEN�a H @BQTADF�SJ@BA
�


 �B���C�G, � � � � , � 
 ����� �G,
5 �$N�V 3 ^_FRQTVECEZRmBQo<?CE]`N H @BQTADF�SD@BA
p �	N�VE3 mL]`F�O�VEC[N�a&HI@ QoADF�SJ@BA

: h#3�G�SDC[KM]TW ^_FRQTV[C ZRm Q <?C[]TN QTN�KMmB]`F�O�V[CEN�a&H @BQTADF�SD@BA

�QoG�V[@ : � N�%��->�]TC[mB@LA�WY]`S0��QTN��1CEN�aI�-]`HIO(]TN�@BN\<?A �

!jW(<D>�@�ZRSJAJ<�mn>�]`CEmB@�CEA4AD@LV[@Bm <?@LK 
\<?>�@�mL]`H OX]`N�@LN\<?A�QTSJ@�S?QTN��T@BKIGRQTAJ@BKI]`N8<?>�@�^1F�QTV[C ZRm Qo<DC[]`N

� QTV[F�@2<D>RQo<$CEA�mBQTV[mLF�VUQo<D@BKMWY]`V[VE]�#CEN�a&<?>�@&'	F�QTV[C ZRm Qo<DC[]`Nb�b]1K�@LV � �	F�S�HI]�K�@LV AJF�a`a`@LAJ<DA�<?>RQ <

Q m QTN�K�C[KRQo<D@�mB]`HIO(]TN�@BN\<0AD>�]TF�V[KPA?Q <?C[A,W 3PQ K�@BAJC[a`NMmB]`HIOX]`N�@BN\< �#CE<D>�Q ^_FRQTVECEZRmBQo<?CE]`N � QTV[F�@

Qo<2V[@BQTAJ<2@L^1F�QTV.<?] G � AJ@BmL<DC[]`N : � r �;: � � !jW-<?>�@ mL]`H OX]`N�@LN\< K�]�@LA N�]o< SJ@ QTmn> <?>�CEA	<?>�SJ@BAD>�]`V[K 

<?>�@ mB]`HIOX]`N�@BN\<&CEA&QTF�<D]`H Qo<?CEm QTVEVE3gK�C[ADmBQTSDK�@BK

�
!jW�QTN\3 ]oW0<D>�@ <D]`O mB]`HIOX]`N�@BN\<DA8>RQ � @ <?>�@

A?QoH @bS?QTN��_CEN�a�
#QTK �JF�AJ<?CEN�a <D>�@�^_FRQoV[CEZ�m Qo<DC[]`NcH @BQTADF�SD@BA <?] QTmLmB]`HIHI]�KRQ <?@PK�C �(@BSJ@BN�mL@BA CEN

mB]TH O�VE@�� <k31OX@BA8CEA K�@LADC[SJ@BK �YAD@LmL<?CE]`N : � r �;< � � �>�CEA AJ>�]`F�VEK G�SD@BQ � QTN\3 <DC[@LA C[N S?QTN��1CEN�a`A2]TW
<?>�@0<D]`O mL]`HIO(]`N�@BN\<?A

�
!jW <?>�@0mB]TH OX]`N�@LN_<DA�A,<?CEV[V�>RQ � @�<?>�@�ADQTH @#^_FRQTVECEZRmBQo<?CE]`N H @BQTADF�SD@ 
_<?>�@

K�@LADC[aTN�@BS�AD>�]`F�V[KgF�AJ@8>�CEA �o>�@LS�@ ��OX@BSJC[@LN�mB@ <D] AJ@BV[@LmL<$<D>�@ GX@BA,<	m QoN�K�C[K�Qo<?@2mB]`HIOX]`N�@BN\<�WYSD]`H

<?>�@2]TN�@BA �#CE<D>M<D>�@�A?QTHI@	S?QoN�� WY]`S�<D>�@�K�@BAJC[a`N
�

!jW$<?>�@MAJ@BmL]`N�K mn>�]TC[mB@MC[A&AJ@BVE@BmL<D@BK 
�<D>�@BNc<?>�@PmL]`H OX]`N�@LN\<?A QTSD@MS?QTN��T@BK GRQTAJ@BK�]TN <?>�@

mB]TF�O�V[CEN�a&HI@L<?SJC[mLA�mB]`VEV[@Bm <?@LK
�
�>�@2mB]`HIOX]`N�@BN\<DA��#CE<?> <D>�@�V[] �-@LAJ<0mB]TF�O�V[CEN�a&AD>�]`F�V[KPGX@	mB]`N �

ADCEK�@BSJ@BK
�
�R]`S <?>�C[A HI@ QTAJF�SD@.<D>�@BSJ@.C[A+N�]�<?>�SD@BAJ>�]`VEK � QTVEF�@4WY]`S �#>�C[mn>�<?]�mB]TH ORQoSD@4<?>�@.mB]`F�O�V[C[N�a

HI@ QTAJF�SD@
�
!kNMa`@BN�@BS?QoV 
RAD@LV[@LmL<?CEN�a&<?>�@2GX@BAJ<0mBQTN�K�CEKRQo<?@�mL]`H OX]`N�@LN\<�G�QTAD@LK�]`NMmB]`F�O�V[CEN�a&H Q 3

N�]T<�G(@ Q AJ<DSD]`N�a @BN�]TF�a`>�HI@ QTAJF�SD@2<?] a`F�QTS?QTN\<D@B@ <D>RQo<�<?>�@8mL]`HIO(]`N�@BN\<$CEA0<D>�@8GX@BAJ<�Z�<�WY]TS

<?>�@MK�@BADCEa`N
�
�>�@PmL]`F�O�VEC[N�a�HI@L<DSDC[mLA QTSD@ HI]`A,< F�AD@ WYF�V�WY]`S8AJ<DSD@LN�aT<?>�@BN�CEN�a <D>�@Pm QTAJ@ WY]`S Q

< r



mB]TH OX]`N�@LN_<#<D>RQo<#>RQTA�<D>�@�A?QTHI@	^_FRQTV[C ZRm Q <?C[]TN H @BQTADF�SJ@2QTA#QTN�]T<D>�@BS#mL]`H OX]`N�@LN\<
�

!jW�<?>�@ <?>�C[SDK mn>�]`CEmB@ CEA AJ@BVE@BmL<D@BK <D>�@BN <?>�@ ^1F�QTV[C ZRm Qo<DC[]`N HI@ QTAJF�SD@ QTN�K mB]`F�O�V[C[N�abHI@ Q �
ADF�SD@BA Q �(@BmL<I<?>�@bK�@LADCEa`N�@BSL79A K�@BmLC[AJC[]`N QTGX]`F�< <?>�@Mm QoN�K�C[K�Qo<?@MmB]`HIOX]`N�@BN\<

�
�>�@�K�@BADCEa`N�@LS

>RQTA$<D>�@8mn>�]TC[mB@8<D] �-@LC[a`>g<D>�@&^_FRQTVECEZRmBQo<?CE]`N � ��� ��]`S�mB]`F�O�V[C[N�a � �
�

��HI@ QoADF�SJ@BA	>�@BQ � CE@BS � !jW

<?>�@IK�@BADCEa`N�@LS2K�@BmBCEK�@BA�<?>�@I^_FRQoV[CEZ�m Qo<DC[]`N�HI@ QTAJF�SD@ CEA	H ]`SJ@&C[HIO(]TSJ<nQoN_<�<?>RQoN <D>�@ mB]`F�O�V[C[N�a

HI@ QTAJF�SD@ 
_<D>�@BN ��� � �
� �
!jW(<?>�@#K�@LADCEa`N�@BS�K�@LmBCEK�@BA�<?>RQ <�<D>�@#mB]`F�O�V[CEN�a	H @BQTADF�SD@0C[A.HI]`SD@�CEH �

OX]`SJ<?QTN\<�
R<?>�@LN �
�
� ���

�
��<?>�@BS �#CEAD@�<?>�@ 3PH Q 3PGX@ �-@LC[a`>\<?@LKg@B^_FRQoV[VE3 ���5� �

� �
�>�@ ]TN�VE3

SD@L^_F�C[SJ@BHI@BN\<�C[A�<?>�Qo<-<D>�@ ��@BC[aT>_<DA�H8F�A,<�ADQo<?CEAJW 3 ��� � �
�

� 5 � �>�@ �-@LC[a`>\<?A�QTSD@�m QTVEmBF�V[Qo<?@LK
F�AJC[N�a&<?>�@2��h���HI@L<D>�]1K

�
�>�@ � � �/R����YSUT Q����;R T�CEA0K�@LZRN�@LKgQTA�CENP@B^_FRQo<DC[]`N : �>:G7 %

� G$'� �<3 -A� �K�&B�=��� ���
�
2I9;������L L �4&��;L ��� �%�6�"� �%2I� � �

� �
� 5 	

�62I&�H(L �8� � �
5 qTq

�
� 5 q`q	� : �>:G7 �

�>�@�>�C[a`>�@LSI<D>�@M>_31G�SJC[K HI@ QoADF�SJ@ 
-<D>�@�GX@L<J<?@BS <?>�@�mB]TH OX]`N�@LN_<
�
�>�@b>�C[a`>�@BAJ< � QTV[F�@

WY]`S <D>�@ >\3�G�SDC[KdHI@ QTAJF�SD@ CEA 5 q`q� �
;] K�@BmLC[K�@ �#>�C[mn> ]TW�<?>�@�<?>�SD@B@ mn>�]TC[mB@LA <?] F�AJ@ <D]

S?QoN��PmB]`HIO(]TN�@BN\<?A0WY]`V[VE] � <?>�@ K�@LmBC[AJC[]`NbH Q �1CEN�a WYS?QTHI@ ��]`S � CENb<D>�@ N�@ �1<2�->RQTO�<D@BS�r
�
�>�@

WYS?QoH @	�-]`S �MQTV[AJ] AJF�a`a`@LAJ<?A�>�] �=<?] K�@L<?@LSDHIC[N�@�<?>�@ ��@BC[aT>_<DA$]TW4<D>�@2H @BQTADF�SJ@BA�WY]TS0<D>�@ <D>�C[SJK

mn>�]`CEmB@
�

<G<



Qualification
Model

DesignA,
CandidateB

{CCT}

Attr(A),
Attr(B)

Meth(A),
Meth(B)

Attribute
Pairs

Method
Triples

Match (AP_A, AP_B)
Match (MT_A, MT_B)

AP_A,
AP_B

MT_A,
MT_B

Exceeds (AP_A, AP_B),
Exceeds (MT_A, MT_B)

(OPTIONAL)

Determine Qualification Measures

Overall
Qualification

Measure

��C[a`F�SD@ : � p�%.�>�@ '$FRQTVECEZRmBQo<?CE]`NP�b]1K�@BV �

<�7



��� �

Integrated
UML Model

Identify Candidate Components

OCL
Sequence
Diagrams

Class
Diagrams

Qualification
Model

{CCT}
COMDAG

Graph

Calculate
Coupling
Measures

Rank Components

Qualification
Measure

Coupling
Measures

Final
Decision

��CEa`F�SJ@ : �;: %.�>�@ '	F�QTV[C ZRm Qo<DC[]`N ��O�O�SJ]\QTmn> �

< 	



� � �

Aattr

Battr

Aattr  = Battr

i ii

��C[aTF�SD@ : � r�%.��<J<?SJC[G�F�<D@ ��F�G�AJ@L<

� � �

Ameth

Bmeth

Ameth  = Bmeth

i ii

��C[aTF�SD@ : �;< %��b@ <?>�]1K���F�G�AJ@L<

<�8



� � �

Ameth

Bmeth

��CEa`F�SJ@ : �>7 %��.SD]`OX@BS#��<D<DSDCEG�F�<?@ ��F�G�AD@ <

��� �

AattrBattr

Aattr

Battr

BattrAattr

i ii

iii

��C[a`F�SD@ : � 	 %��0]T<�QTNP��<D<?SJC[G�F�<?@ ��F�G�AJ@L<

< N



� � �

Aattr  = Battr

��C[a`F�SD@ : �>8 %.��<D<DSDCEG�F�<?@2�1@L<�
.^1F�QTV[C <k3

� � �

Ameth  = Bmeth

��C[a`F�SD@ : � N�%��b@ <?>�]1Kg�1@L<�
.^1F�QTV[C <k3

7 q



��� �

B
attr

A
attr

U

��CEa`F�SJ@ : �65 q�%.��<D<DSDCEG�F�<?@2)0N�C[]`N

��� �

B
attr

A
attr

U

� C[a`F�SJ@ : �65G5 %4��<J<?SDCEG�F�<D@2!kN\<D@BSDAJ@Bm <?C[]TN

705



��� �

B
attr

A
attr

U

��C[aTF�SD@ : �95 p1%.��<D<?SJC[G�F�<?@��$C �(@BSJ@BN�mL@

��� �

B
attr

A
attr

U

� C[a`F�SJ@ : �65�: %.��<J<?SDCEG�F�<D@ �-]TH O�VE@BHI@BN\<

7 p



� � ��� ��� � �

� � � � 	 � ��� � � � � �

�$@ � @BVE]`O�C[N�a�mB]`HIO(]TN�@BN\<,�_GRQTAD@LK AD]TW < �-QTSD@PSJ@B^_F�C[SJ@BA8<D>RQo< H QTN\3 K�@LmBCEADC[]TN�A QTN�K <?SDQTK�@n�1] �(A

QTSJ@ H QTK�@ C[N @ Qomn> ]TW�<?>�@IO�>RQTAJ@BA ]TW�<?>�@ VECEWY@Bm 31mBV[@
�
�$F�SDC[N�aP<D>�@ISD@B^_F�CESD@LH @LN_<DA a\Q <?>�@LSDC[N�a

O�>RQoAD@ 
RK�@BmBCEADCE]`N�A�N�@L@BK <?] GX@$H QTK�@	QTGX]`F�<�N�]`N1�_WYF�N�mL<DC[]`NRQoV QTN�K WYF�N�mL<DC[]`NRQoV SD@L^_F�C[SJ@BHI@BN\<?A
�

�$F�SJC[N�a$<D>�C[A.O�>�QTAD@#CE<4C[A.N�@LmB@BAJA?QTS,3&<?]�H Q �T@�mn>�]TC[mB@LA�QTG(]TF�<�ADF�mn> SD@L^1F�C[SD@LH @LN\<?A�QTA.AD@LmBF�SJCE<k3 


OX@BSJWY]TSDH QTN�mB@ 
 QoN�KbWY@BQo<?F�SJ@BA
�
�$F�SJC[N�a <?>�@ K�@BAJC[a`N�O�>RQTAJ@ <?SDQTK�@n�1] �(A�GX@L< ��@B@BN QoSDmn>�C <?@Bm <?F�SJ@

QTN�KPQ � QTCEVUQTG�VE@�mL]`HIO(]`N�@BN\<�WY@ Qo<DF�SD@LA#QTSD@�SD@B^_F�CESD@LK � �$F�SDCEN�a <D>�@	C[HIO�V[@LH @LN\<nQo<DC[]`N QTN�K <?@LAJ< �
C[N�a&O�>RQTAJ@BA�
�<DS?QTK�@ �1] �(A�GX@L< ��@B@BNMC[HIO�VE@BHI@BN\<nQo<DC[]`NI<?CEH @�QTN�K WY@ Qo<DF�SD@LA�]�mLmBF�S�WYSJ@B^_F�@LN_<DVE3PQoA

��@BV[V�QTA4<?SDQTK�@ � ] �(A4G(@ < �-@L@BNI<?@BA,<?CEN�a$<?CEH @-QTN�K&<?>�@�N_F�H G(@LS.]TW <?@BA,<�m QTAJ@BA.<?>�Qo<�QTSD@-SDF�N � �>�@

K�@LmBC[AJC[]`N H Q �_C[N�a	WYSDQTH @	�-]TS �8O�SJ@BAJ@BN\<?@LK C[N&<?>�C[A�mn>RQTO�<D@BS�K�@BAJmBSJC[GX@BA�>�] ��<?]2H Q �T@#K�@LmBC[AJC[]`N�A

]`N QTSJ<DCEW QTm <?A2C[N <D>�@IK�@BAJC[a`N O�>RQTAD@
�
� @ �#CEV[V.H Q �T@I<?SDQTK�@ �_] �cK�@BmLC[ADCE]`N�A2G(@ < �-@L@BN ^_FRQTVECEZ �

m Q <?C[]TN HI@ QTAJF�SD@LA ]TW�mB]`HIO(]TN�@BN\<?A QTN�K mB]`F�O�V[C[N�aMHI@ QoADF�SJ@BA ]oW�mB]`HIOX]`N�@BN\<DA
�
!jW0QPmB@BS,<nQTCEN

mB]TH OX]`N�@LN_< ADF�SDORQTAJAD@LA&QP<D>�SD@LAD>�]TV[K WY]TS2GX]T<D> ] � @LS?QTVEV�^1F�QTV[C ZRm Qo<DC[]`N QTN�K ] � @LS?QTVEV.mB]`F�O�V[C[N�a

QTN�KbmB]`F�O�V[CEN�a H @BQTADF�SJ@BA 
 <D>�@BNM<?SDQTK�@ �_] � K�@BmLC[AJC[]`N�A�QTSJ@2N�]T<�SJ@B^_F�CESD@BK
�
h�] ��@ � @BS�
(CEW�]`N�@�]TW

<?>�@&H @BQTADF�SJ@BA	W QTCEV[A�<D]PA?Qo<DC[AJW 3�Q ORQTS,<?C[mLF�VUQoS�<?>�SD@BAJ>�]`VEK 
 <?>�@LN Q K�@BmBCEADCE]`N QTG(]TF�<	F�AJC[N�a <?>�@

ORQTS,<?CEmBF�V[QTS�mB]TH OX]`N�@LN_<0H8F�AJ<0G(@�H QTK�@
�
�>�@�AJ]TW < ��QoSD@2@BN�a`CEN�@B@LS�H F�AJ<0K�@LmBC[K�@2C W W QoC[V[CEN�a8CEN

]`N�@ ]TW.<?>�@ < ��] QTSD@BQTA$SJ@B^_F�C[SJ@BA�F�ADCEN�a Q mL]`HIO�V[@ <?@BV 3PK�C �(@BSJ@BN\<$mL]`HIO(]`N�@BN\<$]`S�CEW <?>�@8]o<?>�@LS

7G:



HI@ QTAJF�SD@LA�<D>RQo<2>RQ � @ N�]o<2W QoC[V[@LK�QTSJ@IHI]`SJ@&C[HIO(]`S,<nQTN\<�<?>RQTN <?>�@I]TN�@BA	<?>�Qo<�K�C[K�W QTCEV � �>�@

K�@LmBC[AJC[]`N H Q �_C[N�aPWYS?QTHI@ ��]`S ��C[N <?>�CEA2mn>�QTO�<?@LS �#CEV[V4O�SJ] � CEK�@ <D>�@IAD]TW < �-QTSD@ @BN�aTC[N�@L@BS�
 �#CE<D>

a`F�CEK�@BVEC[N�@LA-WY]`S�H Q �_C[N�a&<D>�@BAJ@2K�@BADCEa`NMmn>�]`C[mL@BA
�

� �
	 � � � � � � ��� � � � � ��� � � �2� ��� � � �

�d>�@LNbK�@ <?@LSDHIC[N�CEN�a&>�] � <D] QoO�O�SD]`QTmn>M<D>�@�K�@BAJC[a`NP]TW�Q AD]TW < �-QTSD@�A,3�A,<?@LH 
 H QTN\3 K�@LmBC[AJC[]`N�A

N�@L@BK <?] G(@bH QoK�@
�
�>�@gK�@LADCEa`N�@BS H8F�A,< ZRSJAJ< K�@LmBCEK�@ �#>�@ <?>�@LS ]`S N�]T< <D] F�AJ@gAD]oW < ��QTSJ@

mB]TH OX]`N�@LN_<DA
�
!kN ]`SJK�@BS&<?] QTO�O�VE3 AD]TW < �-QTSJ@bmL]`H OX]`N�@LN\<?A8<?] AJ]TW < ��QoSD@PAJ31AJ<D@BHIA �#C <?>�CEN Q

mB]TH ORQoN_3 
1Q ��@BVEV�O�V[QTN�N�@LKIG�F�ADCEN�@BAJA�mBQTAD@#C[A.SJ@B^_F�CESD@BK � por�

�
�0CEA �_A�QTN�KIGX@BN�@ Z�<?A�]TW QTK�]`O�<?C[N�a

mB]TH OX]`N�@LN_<�<?@Lmn>�N�]`VE]`aT3PH8F�A,<$GX@ ��@BVEV F�N�K�@BSJAJ<?]1]1K �#CE<D>�C[NM<?>�@ G�F�ADCEN�@BAJA$m QoAD@
�
�>�@8mL]`AJ<DA

QTN�KPORQ 31GRQTm�� ]oW�F�AJC[N�a mL]`H OX]`N�@LN\<?A�H8F�A,<0QTV[AJ] G(@	K�@ <?@LSDHIC[N�@LK �#C <?>�CEN <?>�@	G�F�ADCEN�@BAJA�mBQTAD@
�

��F�mn>�C[ADAJF�@BA QTAIG�F�ADCEN�@BAJA a`]`QTV[A 
�]`SJa\QTN�C M Qo<DC[]`N�QTV-SJ@ QTK�CEN�@BAJA�
#QTN�K�C[N�WYS?QTA,<?SDF�mL<?F�SD@MADF�O�OX]`S,<
QTVEAD] >�@LV[Og<?>�@IK�@BADCEa`N�@LS	C[N�H Q �_C[N�a Q G�F�ADC[N�@BADA�mBQTAD@&WY]`S	QoO�O�VE31CEN�a mB]`HIOX]`N�@BN\<DA

�
�R]`S�<?>�CEA

<?>�@BADCEA ��@ QTSD@ N�]T<	mL]`N�mB@LSDN�@LK �#CE<?>�H Q �_CEN�a K�@LmBCEADC[]TN�A�WY]`S0<?>�@8G�F�ADCEN�@BAJA	m QTAJ@ 
 ��@&QTAJADF�HI@

<?>�Qo< ��@�>RQ � @�K�@LmBC[K�@BK&<?]	F�AJ@�mB]`HIOX]`N�@BN\<DA�<?]$ZRVEV�CEN �Ja\QTO�A �	C[N ]`F�S4AJ]TW < ��QoSD@�K�@LADC[aTN �  QTG�VE@
r
�65 AD>�] �#A#<?>�@�K�@LmBC[AJC[]`NPH Q �_C[N�a O�SJ]�mL@BAJA �

� ��, � � ,/� �CKL����
5 � �R@ Qo<DF�SD@LA#]TW <D>�@ �131AJ<D@BH
p
�

��K�]`O�<?CE]`NP]TW4�-]`H OX]`N�@LN\<?A

: � ��SJmn>�CE<D@Bm <?F�SDQTV;�1<k31V[@
r
�

�$@BAJC[a`Nb�-]`HIOX]`N�@BN\<DA

< � ��QTN�K�C[KRQo<D@2�-]`HIO(]`N�@BN\<?A

7 � '$FRQTVECEZRmBQo<?CE]`NP�b@BQTADF�SJ@BA � A ��-]`F�O�V[C[N�aI�b@ QTAJF�SD@LA

	 � ��CENRQTV+�-]TH OX]`N�@LN_<DA

 QTG�VE@	r
�65 %��$@BADCEa`NP�$@BmLC[AJC[]`Nb��Q �_CEN�aI��SJ]�mL@BAJA � �	����� � �

!j<?@LH 7 CENc QTG�VE@Pr �95 CEA �#>�Qo< �-@bQTSD@PHI]`AJ<ICEN_<D@BSJ@BAJ<D@BK C[N K�C[AJmBF�AJADCEN�a
�
� @PN�@L@BK <D]

7 r



F�N�K�@BSDA,<nQTN�K >�] � <D]MAJ@BVE@BmL<�<D>�@ SJC[a`>\<�mn>�]TC[mB@&WYSJ]`H  QTG�VE@ : � N WY]`S�S?QoN��_C[N�a <?>�@ImBQTN�K�CEKRQo<D@
mB]TH OX]`N�@LN_<DA

�
�>�@�^_FRQTV[C ZRm Q <?C[]TN$H @BQTADF�SD@BA �Ymn>�]`C[mL@ 5 � AD>�]`F�V[K	GX@�F�AD@LK2<D]�S?QTN���mB]TH OX]`N�@LN_<DA

�#>�@LN mB] � @LS?QTaT@$QTN�KIZ�<?N�@BADA�H @BQTADF�SD@BA-QTSD@#CEH OX]`SJ<?QTN\< � �>�@�mL]`F�O�VEC[N�a2HI@ QTAJF�SD@LA �Ymn>�]`C[mL@$p �

AD>�]`F�V[K G(@�F�AD@LK �#>�@BN mB]`F�O�V[C[N�a ]TW+mL]`HIO(]`N�@BN\<?A�C[A�QTN CEADADF�@�WY]`S�Q ORQoSJ<?CEmBF�V[QTS�QTSDmn>�CE<?@LmL<DF�SD@
�

�>�@ >\31G�SJC[K mn>�]`CEmB@ � mn>�]`CEmB@ : �2AD>�]`F�V[K G(@ AJ@BVE@BmL<D@BK �#>�@LN <?>�@ ^1F�QTV[C ZRm Qo<DC[]`N ]`S mB]`F�O�V[C[N�a

HI@ QTAJF�SD@LA QoV[]`N�@&K�]bN�]o<�ORQTADA�<?>�@ <D>�SD@LAD>�]TV[K SD@L^1F�C[SD@LK <D]MF�AD@&<?>�@ mBQTN�K�CEKRQo<?@ mL]`H OX]`N�@LN\<

� �1@BmL<DC[]`N : �;< � �

7 <



� � ��� ��� � �

� � � � � � � � � ���

���
	 � � � � � ��� � � � � �����

� @�mBSJ@ Qo<D@BKiQ )$��*=K�@LADCEa`N�@BK�QTO�O�VEC[mBQo<?CE]`N <?] K�@BHI]`N�AJ<DS?Qo<D@b<D>�@b^_FRQoV[CEZ�m Qo<DC[]`NcO�SD]1mB@LADA
�

�>�@ QTO�O�VEC[mBQo<?CE]`N�mBSJ@ Qo<D@BA8Q < ��] � K�CEH @LN�ADCE]`NRQTV�mB]`N � @ � OX]`V 3�aT]`N�ZRV[VE@BK �#CE<?> @BC <?>�@LS2QMAJ]`V[CEK

mB]TV[]`S	]`S  	]`F�SDQTF�K AD>RQTK�C[N�a
�
�>�@IC[N�O�F�<?A�<?]P<?>�@ O�SJ]`a`SDQTH QTSJ@I< ��]bZRVE@BNRQoH @LAB%2QTN C[N�O�F�<

ZRVE@$QTN�K QTN C[H QTa`@#ZRVE@
�
�>�@�C[N�O�F�<-ZRVE@�mL]`N\<nQTCEN�A-<?>�@�ADC MB@ 
�Q VEC[AJ<�]TW:mL]�]`SJK�C[N�Qo<?@LA�
�QTN�K mL]`V[]`S

� QTV[F�@BA � �>�@&CEH QTaT@2ZRVE@8m QoN >�Q � @&Z � @&K�C � @LSD@LN_<	WY]TSDH Qo<?AL%����b� 
: 	!"� 
 �`�� 
+���$ 
 ]TS	Q

�!"�
������
	������������������������  "!���#$�%&'�(%&)�*�+���������-,���  "!���#/.102�3!��546����07.1#8,89(��:;�1�<-=��>	�?@%BA�C1&�CD?E%B�F�HGI#(,89(�J:;�1�-.1K�L���������LM���  �K�,N��L�. :;��O<P?N�M&�	�?E%BA�CD&3CQ?E%B���H�����  (!���#R.102�3!��5:;�1�-L�����������OS2�(��TF=�C6U@&3CQ?E%V���WVX K����J�MY"��L�9"����KZ,8����!��[�30]\J. ��^ � L���0_02�3#8OR�1.1#(�-�3��!�980_��#F��K�(Wa`  "K�����0b���M��98��#8K�,���  "!���#/.102�3!��5:;�1�

��C[aTF�SD@ < �95 %��;]`VE31a`]TNb)0AD@ ��QTAD@

�>�@ ]`SJC[a`CENRQTV��-V[QTADA �$CUQTaTS?QTH mL]`N\<nQTCEN�@BK 5 r�mLVUQTAJAD@BA � ��CEa`F�SJ@ < � pPAD>�] �#A QbAJC[HIO�V[C ZR@BK
� @LSDAJC[]`N 
 �#CE<D>2H QTN\3	mLVUQTAJAD@BA;>�CEK�K�@BN2GX@B>�CEN�K2<D>�@�C[H QTa`@4CEN_<D@BS,W QTmB@ � �>�@-��@L^1F�@BN�mL@��$CUQTaTS?QTH 


��CEa`F�SD@ < �>: 
1>RQTA-GX@B@LN ADCEH O�V[CEZ�@BK QTA ��@BVEV � ��]T<?> K�CUQTa`SDQTHIA ��@BSJ@$K�@LADC[aTN�@BK F�ADC[N�a8)$�b* p � q �
�>�@P�������#�0 
4��CEa`F�SD@ < � r�
 �-QTA&K�@LSDC � @BK WYSJ]`H <?>�@ AJ@B^_F�@LN�mB@PK�C[QTa`S?QoH

�
�>�@ VE]�]TO�A CEN

7G7



<?>�@ �������0�0 >RQ � @&GX@B@LN�SD@ <nQTCEN�@BK�<D] SJ@BK�F�mL@8<?>�@ ADC MB@ 
 G�F�<$CEN�O�SDQTmL<DC[mL@ <?>�@ 3 ��]`F�VEKgGX@

F�N�SJ]`V[VE@BK CEN_<D]IQ K�C[SD@LmL<D@BKbQTmL31mBVEC[m	a`SDQTO�>
�

Polygon(in filename : String)
Fill()
CreateFile(in filename : String)

Polygon

+ScanLine()
+WriteLine()

ScanLine

CreateImage(in width : int, in height : int)
Load(in x : int, in y : int, in r : int, in g : int, in b : int)

CreateFile(in filename : String)

«type»

IImage

*1

«Interface»

«uses»«uses»

Interpolator(in file : String, in type : int)

InterpolateLine(in y : int) : ScanLine
IncrementEdges()

Interpolator

*
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«type»
IImage

ScanLineInterpolatorPolygon
«Interface »

CreateImage(width, height)

Interpolator(file, type)

Interpolator(0, 0)

WriteLine(y)

Load(x, y, r, g, b)

IncrementEdges()

ScanLine()

InterpolateLine(y)

CreateFile(filename)

[(0,300)]
loop

loop
[(0,300)]
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loop
[(0,300)]

loop [(0,300)]
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+SetInquiry(in inquiry : Quote_Inquiry) : bool
+SetQuote(in quote : Quote_Inquiry) : bool
+SetSale(in sale : Retail) : bool
+FindQuote(in quoteNumber : int) : Quote_Inquiry
+PrintAllMailings() : void
+ConfirmReservations() : bool
+SetReservations(in reservation_number : int) : bool
+CheckReservations() : bool
+CalculateCosts(in customerID : int, in costs : float*, in number_items : int) : float
+GetCustomerInfo(in customerID : int) : Object*
+SetCustomerInfo() : void

Cruise_Director

+AddTransactions(in theTransaction : Transactions) : bool
+FindTransaction(in transactionNum : int) : Transactions (Abstract)
+DeleteTransaction(in transactionNum : int) : bool
+GetNextQuoteNumber() : int
+GetNextInvoiceNumber() : int

-numberOfTransactions : int
-nextQuoteNumber : int
-nextInvoiceNumber : int
-dateOfTransaction : int

Transactions

+Transaction(in dateTransaction : String)
+SetDetail(in dateTransaction : String, in withCustomer : int, in datePrinted : String) : void
+GetDetail() : void
+MarkForMailing() : bool
+PrintLetter() : void
+StampDatePrinted() : String
+~Transaction()

-dateTransacted : String
-withCustomer : int
-datePrinted : String

Transactions (Abstract)

1

1..*

-quoteNumber : int
-cruiseNumber : int
-numberOfBerths : int
-totalCost : float
-inquiryNumber : int

Quote_Inquiry

-invoiceNum : int
-cruiseNum : int
-overallPrice : float
-datePaid : String
-authorizationCode : String

Retail

+SetInquiry(in inquiry : Quote_Inquiry) : bool
+SetQuote(in quote : Quote_Inquiry) : bool
+SetSale(in sale : Retail) : bool
+FindQuote(in quoteNumber : int) : Quote_Inquiry
+PrintAllMailings() : void
+ConfirmReservation() : bool
+SetReservation(in reservation_number : int) : bool
+CheckReservations() : bool
+CalculateCosts(in customerID : int, in costs : float*, in number_items : int) : float
+GetCustomerInfo(in customerID : int) : Object*
+SetCustomerInfo() : void

«interface»
I_Cruise

+FetchFilteredList() : Object*
+GetDetials() : Object*

-numberOfCruises : int
-ocean : unsigned short
-season : unsigned short
-fromPort : String
-toPort : String
-description : String
-cruiseType : int

Cruises

+SetCustomerInfo() : void
+GetCustomerInfo() : Object*

-firstName : String
-lastName : String
-customerID : int
-paymentType : int
-creditCardNumber : int
-cruise : Object*
-description : String

Customer
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+RecordInquiry(in inquiry : <<business>> Inquiry) : bool
+RecordQuote(in quote : <<business>> Quote) : bool
+RecordSale(in sale : <<business>> Sales) : bool
+FindQuote(in quoteNumber : int) : <<business>> Quote
+FetchMailings() : <<business>> Mailings*
+GetMailRequest() : <<business>> MailRequest
+PrintLetterTo() : void
+PrintAllMailings() : void

<<business>> SalesDirector

+AddTransactions(in theTransaction : <<business>> Transactions) : bool
+FindTransaction(in transactionNum : int) : <<business>> Transactions (Abstract)
+DeleteTransaction(in transactionNum : int) : bool
+GetNextQuoteNumber() : int
+GetNextInvoiceNumber() : int

-numberOfTransactions : int
-nextQuoteNumber : int
-nextInvoiceNumber : int

<<business>> Transactions

+Transaction(in dateTransaction : String)
+SetDetail(in dateTransaction : String, in withCustomer : int, in datePrinted : String) : void
+GetDetail() : void
+MarkForMailing() : bool
+PrintLetter() : void
+StampDatePrinted() : String
+~Transaction()

-dateTransacted : String
-withCustomer : int
-datePrinted : String

<<business>> Transactions (Abstract)

1

1..*

+AddRequest(in request : <<business>> MailRequest) : bool
+GetRequest(in currentRequest : int) : <<business>> MailRequest
+DeleteRequest(in currentRequest : int) : bool
+FetchMailingList() : <<business>> MailRequest
+GetNumberInList(in item : <<business>> MailRequest) : int
+SetListStart() : void
+NextListItem() : int
+PrintAllMailings() : void

-numberOfRequests : int
-currentRequest : int

<<business>> Mailings

+MailRequest()
+SetDetail() : void
+GetDetail() : String
+~MailRequest()

-dateRequested : String

<<business>> MailRequest

+GetTemplateText() : String

-forTransactionType : String
-letterText : String

<<business>> LetterTemplate

-forBrochure : bool
-typeOfInquiry : int

<<business>> Inquiry

-quoteNumber : int
-cruiseNumber : int
-numberOfBerths : int
-totalCost : float

<<business>> Quote

-invoiceNumber : int
-cruiseNumber : int
-numberOfBerths : int
-totalCost : float
-dateBalancePaid : String
-ccAutorizationCode : String

<<business>> Sales

+RecordInquiry(in inquiry : <<business>> Inquiry) : bool
+RecordQuote(in quote : <<business>> Quote) : bool
+RecordSale(in sale : <<business>> Sales) : bool
+FindQuote(in quoteNumber : int) : <<business>> Quote
+FetchMailings() : <<business>> Mailings
+GetMailRequest() : <<business>> MailRequest
+PrintLetterTo() : void
+PrintAllMailings() : void

«interface»
I_Sales

1

*

1

1..*
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+ConfirmReservation() : bool
+RecordReservation(in reservationID : int) : bool
+CheckReservations() : bool
+FilterCruises() : <<business>> Cruises*
+GetSelectedCruise(in cruiseNumber : int) : <<business>> Cruises*
+CheckBerthAvailability(in berthType : int) : int
+CalculateCosts(in allCosts : float[ ]) : float
+GetCruiseOptions() : <<business>> Cruises*

«interface»
I_Cruise

+ConfirmReservation() : bool
+RecordReservation(in reservationID : int) : bool
+FindCruise(in cruiseNumber : int) : <<business>> Cruises
+CalculateCosts(in allCosts : float[ ]) : float
+CheckReservations(in reservation : <<business>> Passage) : bool
+FilterCruises() : <<business>> Cruises*
+GetSelectedCruise() : <<business>> Cruises*
+CheckBerthAvailability(in berthType : int) : int
+CalculateCosts(in allCosts : float[ ]) : float
+GetCruiseOptions() : <<business>> Cruises*

-selectedCruise : <<business>> Cruises

<<business>> CruiseDirector

+FetchFilteredList() : <<business>> Cruises *
+GetThisCruiseDetail() : <<business>> Cruises*

-numberOfCruises : unsigned int

<<business>> Cruises

+GetSummary() : <<business>> Cruises*
+GetDetail() : <<business>> Cruises*
+GetPassages() : <<business>> Cruises*

-ocean : unsigned short
-season : unsigned short
-fromPort : String
-toPort : String
-description : String

<<business>> Cruises

1

*

+CountBookings() : int
+GetBerthAvailability(in berthType : int) : int
+CalculateCosts(in allCosts : float[ ]) : float
+MakeReservation(in cruiseNumber : int, in joinDate : String, in finishDate : String) : bool
+CheckBookings(in cruiseNumber : int) : bool

-cruiseNumber : unsigned int
-fromPort : String
-toPort : String
-numberNights : unsigned short
-joinDate : String
-finishDate : String
-cost : float
-description : String

<<business>> Passage

+ReserveFor() : void
+ConfirmReservation(in reservationID : int) : bool
+BookFor() : void

-customer : Object
-dateReserved : String
-dateBooked : String

<<business>> BerthAllocation

1

*

+AddShip(in ship : <<business>> Ship) : bool
+FindShip(in shipNumber : int) : <<business>> Ship*
+SuspendShip(in shipNumber : int) : bool
+DeleteShip(in shipNumber : int) : bool

-numberShips : int

<<business>> Fleet

+GetDescription(in berthType : int) : String
+CheckAllocation(in berthType : int) : String

-berthType : int
-description : String

<<business>> Berth

+GetTotalBerths() : int
+GetBirthDetails() : String

-shipNumber : int
-name : String
-description : String
-numberBerths : int

<<business>> Ship

1

*

1
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