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h�pcbi]^Xsb[I��sesuDrf�`Xsb[g P|���se�� �[g rDeHb[g IEy { {}b[g ~ p p p p p p p p p p p p p p p p p p LQh
h�p N!t Z�brP ��� b ��`c~�{}g}yk� {a_ uDuD���|{}g}y {}b[q e�m yBx8r9y�Jcg}ykd p p p p p p p p p p p p L#N
h�pcwi]^Xsb[yEuDb	��r P|�WS�r {}�\X!�|{}g �s� {}�sg bZp p p p p p p p p p p p p p p p p p p p p p L#�
O�p�� o `k{}rD`c~ `k�Nti~ R8eWV b[� { tiuD`c~�J ti~ ti~srDd3y {}rD`c~
IEy {YX yk~sq ��`cg g bA� vH`c~sq6P

rD~�J � b mQ� g}ykdwbA� p p p p p p p p p p p p p p p p p p p p p p p p p p p p pibch
O�p h yzg}ykdwb ]Ng}yk~�� r {}rD`c~ rD~}|+rD~sb ykg�yk~sq ��vsuDrD~sb _ ~�{}b[g vH`cu9y {}rD`c~Ip p p p p p p pib�O
O�p O ]^Xsb ��`cdwvs��{ y {}rD`c~zyku7���\Xsb[dwb8� `cg�xim�~zykdwrD�8��rDdf�su9y {}rD`c~3yk~sq ti~srDd3y {}rD`c~ bhw
O�p LKIEykg|{}rD�[uDbB�Qm6�|{}b[d � ��`c~�� rf�|{}rD~�J `k��o y��`� yk~sqZ��vsg rD~�Jh��� � y �a] S�` IN`h� bA�

`k�Et � `�` �kb[q � `�`cv � e � ] S�`
IN`h� bA� `k�Et ��uD`k{YX p p p p p p p p p p p pzNcj
O�pcb IEykg|{}rD�[uDbA� � � b[q rD~f��rDdf�su9y {}rD`c~8`k�z_iy {}�sg}ykuWIjXsb[~s`cdwb[~zy � � y ������vsuD`�qsrD~�J

yErDg b�S�`cg��W� � e � G `cuD� yk~srD� ��g �sv�{}rD`c~>p p p p p p p p p p p p p p p p p p pzN�h
O�p N!t�
 b[~sb[g}yku8I�rD� {}�sg b `k�jR8eWV b[� {QPQR8g rDb[~�{}b[q ti~srDd3y {}rD`c~ �Qm6�|{}b[d � p p p pzNhN
Lsp��'t"o b[�\Xzyk~srD� yku+�Qm6�|{}b[d ��`c~�� rf�|{}rD~�Jf`k�To y��`�AE/��vsg rD~�J yk~sq
G8rf� �[`c���{Z�brP

� rf�|{ yk~s�[b ��uDb[dwb[~�{Y�Rp p p p p p p p p p p p p p p p p p p p p p p p p p pzUcj
Lsp hi]^Xsb8l�uD`�� �wx8r9y�Jcg}ykd `k�+{YXsb o b[�\Xzyk~srD� yku:�Qm6�|{}b[d ��`c~�� rf�|{}rD~�J `k�No y��`�AE

��vsg rD~�JByk~sqHG8rf� �[`c��� Z�bA� rf�|{ yk~s�[b ��uDb[dwb[~�{Y� p p p p p p p p p p p p p pzU%�
Lsp O ]^Xsb8o ykrD~ ����b[�[��{}rD`c~!|+`hJcrD��`k�-y ��`c~�{}rD~Q�s`c������rDdf�su9y {}rD`c~Bo `�qs�suDb�� `cg

o `k{}rD`c~ ��`cdwvs��{ y {}rD`c~ p p p p p p p p p p p p p p p p p p p p p p p p pzUhO
Lsp LKZ�b[u9y {}rD`c~��`XsrDvBeHb {TS�b[b[~ {YXsb ~s`k{}rD`c~��n`k�-yk� {}r a�r { mhE�b acb[~�{MEzyk~sq3vsg `��[bA�`��rD~

yBx8rf� �[g b {}b��Tacb[~�{ o `�qsb[u�p p p p p p p p p p p p p p p p p p p p p p pzU#b
Lspcb t ] m�vsrD� yku-x8rf� �[g b {}b �Tacb[~�{ ��rDdf�su9y {}rD`c~!|+`�`cv p p p p p p p p p p p p pzUhN
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Lsp N ]^Xsb[IN`h�`� rDesuDb �Q{ y {}bA��`k�Eti~ ��~�{}r { m x8�sg rD~�J _ {Y� |+r � b {}rDdwb�p p p p p p pzU#w
Lspcw �Tacb[~�{Y� R8�[�[�sg rD~�Jwt�{�{YXsb ��ykdwb ��rDdf�su9y {}b[q!]�rDdwb p p p p p p p p p pzUhU
Lsp U ]�rDdwrD~�J Z�b[u9y {}rD`c~��`XsrDv�� l�b {TS�b[b[~<y x8rf� �[g b {}brP �Tacb[~�{3��rDdf�su9y {}`cgAET��`c~6P

{}rD~Q�s`c���^]�rDdwb ��rDdf�su9y {}`cg�yk~sq ti~ ti~srDd3y {}`cg p p p p p p p p p p p p pz��h
Lsp ����rDdf�su9y {}`cg P ti~srDd3y {}`cgj_ ~�{}b[g}yk� {}rD`c~ � `cg ��`c~�{}rD~Q�s`c���{]�rDdwb ��rDdf�su9y {}`cg`� pz�hO
Lsp��Pj���rDdf�su9y {}`cg P ti~srDd3y {}`cgj_ ~�{}b[g}yk� {}rD`c~ � `cg�x8rf� �[g b {}brP �Tacb[~�{ ��rDdf�su9y {}`cg`� p pz��L
Lsp��h�R��rDdf�su9y {}`cg P ti~srDd3y {}`cg�_ ~�{}b[g}yk� {}rD`c~ � `cg-��`cdfesrD~sb[q x8rf� �[g b {}brP �Tacb[~�{T��`c~6P

{}rD~Q�s`c���^]�rDdwb ��rDdf�su9y {}`cg`� p p p p p p p p p p p p p p p p p p p p p p pz�#w
b�p��v]^Xsb Z�b[u9y {}rD`c~��`XsrDv���l�b {TS�b[b[~ ��`cdwvH`c~sb[~�{Y��yk~sq!_ ~�{}b[g|� yk�[b � vHb[�[r�xz� y {}rD`c~����Pjcj
b�p hi]^Xsb �Q{ y�JcbA��rD~ x8bA� rfJc~ yk~sq}_ dwvsuDb[dwb[~�{ y {}rD`c~ `k�Eti~sr2��`cdwv�p p p p p p �Pj%�
b�p O ]^Xsb o ykrD~ ��rDdf�su9y {}rD`c~:|+`�`cv3rD~ yfx8rf� �[g b {}b �Tacb[~�{i��rDdf�su9y {}rD`c~wyk~sq r {Y�

R8��{}vs��{�{}`B{YXsb ti~srDd3y {}rD`c~ ��`cdwvH`c~sb[~�{ p p p p p p p p p p p p p p p �Pj#b
b�p L ���sdwd3ykg|m3`k� Z�b��Q�srDg b[dwb[~�{Y��� `cg�ti~ ti~srDd3y {}rD`c~ o `�qs�suDb#p p p p p p p �Pj#w
b�pcb t ]N`cv |+b acb[u-tig �\Xsr {}b[� {}�sg b � `cg�ti~srDd3y {}rD`c~ ��`cdwvH`c~sb[~�{ p p p p p p p �PjhU
b�p NdZ�brP ��� b ��`c~�{}g}yk� {�� `cg^_ ~sr {}r9ykuDrfe[rD~�J {YXsb ti~srDd3y {}`cg���`cdwvH`c~sb[~�{ p p p p p �Pjh�
b�pcw Z�brP ��� b ��`c~�{}g}yk� {�� `cg ��b { {}rD~�J {YXsb-R8g rDb[~�{ y {}rD`c~ `k�Eti~sR8eWV b[� {wp p p p p �Pjh�
b�p UdZ�brP ��� b ��`c~�{}g}yk� {w� `cg Z�`k{ y {}rD~�J]yk~ R8eWV b[� {
Z�b[u9y {}r acb {}`]r {Y�3���sg g b[~�{

R8g rDb[~�{ y {}rD`c~'p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �h�Pj
b�p �dZ�brP ��� bf��`c~�{}g}yk� { � `cg x8b�xz~srD~�Jwyk~sq o `Pa�rD~�J3y:Z�rfJcrDq l�`�q�m 	�r {YX!G brP

uD`��[r { m p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �h�Pj
b�p��Pj Z�brP ��� b���`c~�{}g}yk� {N� `cgEo `Pa�rD~�Jiy Z�rfJcrDq l�`�q�m 	�r {YXf��`cuDuDrf� rD`c~ x8b {}b[� {}rD`c~

��~zykesuDb[q$p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �h�h�
b�p��h� t ]N`cv |+b acb[uE��u9y��`� x8r9y�Jcg}ykd `k�Eti~sr2��`cdwv�� ��x8bA� rfJc~ p p p p p p p p p �h�1h
b�p��1h>��`cuDu9ykeH`cg}y {}rD`c~ x8r9y�Jcg}ykd � `cg^_ ~sr {}r9ykuDrfe y {}rD`c~
IjXzy�� b p p p p p p p p p p p �h�ML
b�p���O R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���x8�sg rD~�J |+`�S |+b acb[u8]Ng}yk~��|� `cg d3y {}rD`c~ ��ykuDuf�>p p �h��b
b�p��ML R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���x8�sg rD~�J Z�rfJcrDq l�`�q�m x8b�xz~sr {}rD`c~ p p p p p p p �h��N
b�p���b R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���x8�sg rD~�Jf{YXsb o `Pacb[dwb[~�{i`k� Z�rfJcrDq l�`�qsrDbA� p p �h��w
b�p���N R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���`c~}Z�bAJcrf�|{}b[g rD~�JByk~sR8eWV b[� {�� `cg ��`cuDuDrf� rD`c~ p p p �h��U
b�p���w R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���`c~ x8b�xz~srD~�JwyB_ b�S"l�bAXzy a�rD`c�sg�� `cg�ti~sR8eWV b[� {s�h���
b�p���U R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~�� 	 Xsb[~ tiqsqsrD~�J GnykuD�sbA��{}` _ ~�{}b[g vH`cu9y {}`cg`� p p p �h���
b�p���� R8eWV b[� {8��`cuDu9ykeH`cg}y {}rD`c~���`c~ ti� {}r aky {}rD~�Jf{YXsb l�bAXzy a�rD`c�sg�`k�Eti~sR8eWV b[� {�p �1hkj
b�p hkj ti�[�[bA�`� rD~�J �^R o _ ~�{}b[g|� yk�[bA� ]^Xsg `c��JhX ymG8rDg|{}�zykuF]EykesuDb�p p p p p p p p �1h2L
b�p h6�Ro `k{}rD`c~ 
 b[~sb[g}y {}rD`c~@o b[�\Xzyk~srf� d � l�y�� b[q@`c~ G Zio |�� �[_ ~�{}b[g ~zyku ����brP

�[��{}rD`c~}|+`hJcrD�Rp p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �1h�U
b�p hch x � IEykg}ykdwb {}b[g`��� `cg{NcxgR y Z�`ceH`k{�tig d yk~sqH]^Xsb[rDg Z�b[vsg bA� b[~�{ y {}rD`c~#p ��O%�
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b�p h�O Z�b[�[`cg qsrD~�J Z�`ceH`k{�l�bAXzy a�rD`c�sg�e�mHyz`cgQS�ykg q � rD~sb[d3y {}rD�A�Lp p p p p p p p ��OhN
N�p��v]^Xsb df�su {}r P {}rDb[g���`cdwvH`c~sb[~�{ayzg}ykdwb�S�`cg��3tig �\Xsr {}b[� {}�sg b p p p p p p p p ��O#w
N�p hi]^Xsb��[u9y��`�Tqsr9y�Jcg}ykd `k�/{YXsb�o}_ ~srDdwr9yku���rDdf�su9y {}rD`c~ ti~srDd3y {}rD`c~-yzg}ykdwb�S�`cg��8��OhU
N�p O!t ]N`cv |+b acb[uE��u9y��`� x8r9y�Jcg}ykd `k�CG8rDg|{}�zykuF|-yke tivsvsuDrD� y {}rD`c~ p p p p p p �ML��
N�p Ld]^Xsb �[u9y��`��qsr9y�Jcg}ykd � `cg{yEuDb	��r2�WS�r {}�\XH�|{}g �s� {}�sg b�p p p p p p p p p p p p �ML#O
N�pcbi]^Xsbg_ ~sr {}r9yku)G8rDb�S `k�N{YXsb[|-yke ti~sq {YXsb x8r9ykuD`hJ yz`cg�tiqsqsrD~�J3_ b�S Z�`�`cd �MLhL
N�p N ]^Xsb x8r9ykuD`hJ yz`cg tiqsqsrD~�J t _ b�S _ ~��|{}g �sdwb[~�{ ��`cdwvH`c~sb[~�{ p ]^Xsrf�8x8r P

ykuD`hJw��`c~�{ ykrD~���ti~}_ ~�{}bAJcg}y {}b[q 	@b[e l�g `�S{� b[g[pip p p p p p p p p p p p p �MLWb
N�pcwi]^Xsb G8rDg|{}�zyku+l�ykuDu7ti~sq l�b ykd _ ~��|{}g �sdwb[~�{irD~ t Z�`�`cd p p p p p p p p �ML#N
N�p U ]^Xsb G8rDg|{}�zykuF_ ~�acb[g|{}b[q INb[~sqs�suD�sd _ ~��|{}g �sdwb[~�{irD~ ti~s`k{YXsb[g Z�`�`cd p p �MLWw
N�p ����rDdwvsuDbirDuDuD���|{}g}y {}rD`c~3`k�TezykuDu:yk~sq eHb ykd �|m6�|{}b[d p p p p p p p p p p p p �ML#U
N�p��Pj>l�uD`�� �3qsr9y�Jcg}ykd `k�ErD~s~sb[g�uD`�`cv �[`c~�{}g `cu:� `cg�� ��� ��p p p p p p p p p p p p �ML#U
N�p��h� �TakykuD�zy {}rD`c~ `k�N{YXsbgJcb[~sb[g}ykuDrfe[b[q {}`cg �Q�sb p p p p p p p p p p p p p p p p p ��bkj
N�p��1h ]^Xsb 	�rDg bgyzg}ykdwb o `�qsb[u+`k�Tl�ykuDu:yk~sq l�b ykd _ ~��|{}g �sdwb[~�{ p p p p p p ��b6�
N�p���O���ykuD�[�su9y {}rD~�J {YXsb �\Xzyk~�Jcb `k�EvH`h� r {}rD`c~ `k�N{YXsbgJcb ykg�p p p p p p p p p p p ��bch
N�p��ML ]^Xsbg�|{ y {}brP � b[b[qsezyk� � �[`c~�{}g `cuDuDb[g�p p p p p p p p p p p p p p p p p p p p p ��b2L
N�p���b<t qsr9y�Jcg}ykd#g b[vsg bA� b[~�{ y {}rD`c~ `k�ErD~�acb[g|{}b[q vHb[~sqs�suD�sd p p p p p p p p p p ��bhb
N�p���N yz`cg �[bA��b��7b[� {}r acb `c~ {YXsb � ykg|{ yk~sq {YXsb vHb[~sqs�suD�sd p p p p p p p p p p p ��b�N
N�p���w ]^Xsb 	�rDg bgyzg}ykdwb o `�qsb[u+`k��_ ~�acb[g|{}b[q INb[~sqs�suD�sd _ ~��|{}g �sdwb[~�{�p p p p ��bhw
N�p���U ]^Xsb ��rDdf�su9y {}rD`c~ x8r9y�Jcg}ykd `k��_ ~�acb[g|{}b[q INb[~sqs�suD�sd rD~ ��rDdf�suDrD~ �Lp p p p ��b�U
N�p���� ]^Xsb ��`c~�{}g `cuDuDb[g�yk~sq ��rDdf�su9y {}`cg�x8r9y�Jcg}ykd rD~ ��rDdf�suDrD~ �&p p p p p p p p ��b��
t p�� ��u9y��`�-_ `k{ y {}rD`c~��:x8b { ykrDuf�+���svsvsg bA�`� b[qFEcti~zyku m6� rf� P uDb acb[ucx8b { ykrDuf�AEM_ dwvsuDb[dwb[~�{ y {}rD`c~6P

uDb acb[u-x8b { ykrDuf� p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p ��U�h
t p h _ ~�Xsb[g r { yk~s�[b g b[u9y {}rD`c~��`XsrDv p p p p p p p p p p p p p p p p p p p p p p p p ��UhO
t p O ti~ ta�`� `��[r9y {}rD`c~}Z�b[u9y {}rD`c~��`XsrDv l�b {TS�b[b[~L��u9y��`� bA��p p p p p p p p p p p ��UhO
t p L t � rDdwvsuDbgR8eWV b[� {8x8r9y�Jcg}ykd p p p p p p p p p p p p p p p p p p p p p p ��U�L
t pcb ti~ b	�sykdwvsuDb `k��yw��`cuDu9ykeH`cg}y {}rD`c~ x8r9y�Jcg}ykd p p p p p p p p p p p p p p ��U#b
t p N ti~����sykdwvsuDb `k� �6Xs`�S�rD~�J3��`c~s�[�sg g b[~�{ o b {YXs`�q ��ykuDuf� p p p p p p p p ��UhN
t pcw ti~����sykdwvsuDb `k� �6Xs`�S�rD~�J3��`c~s�[�sg g b[~�{ o b {YXs`�q ��ykuDuf� p p p p p p p p ��U#w
t p U ti~����sykdwvsuDb ��`cdwvH`c~sb[~�{ix8r9y�Jcg}ykd � `cg�yk~ R8g qsb[g I�g `��[bA�`� rD~�J �Qm6�|{}b[d ��Uh�
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]^Xsb8yk~srDd3y {}b[q a�rf� �zykuDrfe y {}rD`c~B`k�7a�rDg|{}�zykuzvsg `k{}`k{ m�vHbA�n{}`hJcb {YXsb[g S�r {YX3y a�rDg|{}�zykuzb[~�a�rDg `c~6P
dwb[~�{�{YXsb m ykg b yk~�{}rD�[rDvzy {}b[q {}`BeHb ��� b[q rD~FEsrf��dw`h�|{�uDr �kb[u mw{}`wg b��Q�srDg b {YXsb rD~�{}bAJcg}y {}rD`c~
`k��qsrf� �[g b {}bwb acb[~�{ � rDdf�su9y {}rD`c~ vzyk� � y�JcbA�AEEeHbAXzy a�rD`c�sg[� rDdf�su9y {}rD`c~ b[~�JcrD~sbA� yk~sqLa�rf� �zyku P
rfe y {}rD`c~ vzyk� � y�JcbA� vH`h�`� rDesu m {YXsg `c��JhX3y ~sb {TS�`cg�� r �Hqsrf�|{}g rDes��{}b[qwvsg `��[bA�`� rD~�J rf��qsbA� rDg}ykesuDbkp
]^Xsrf�AE��[uDb ykg u mhE�� yk~<rD~�ac`cu acb d3yk~�m vsg `cesuDb[d � � �s�\X>y��AE�rD~�{}bAJcg}y {}rD`c~ `k� yk~sq �|m�~s�\Xsg `2P
~srfe y {}rD`c~ eHb {TS�b[b[~Lqsrf� �[g b {}b yk~sq �[`c~�{}rD~Q�s`c��� � rDdf�su9y {}`cg`�AEHd3ykrD~�{ ykrD~srD~�JByk~Lyk�[�[b[v�{ ykesuDb
� g}ykdwb�g}y {}b�� `cg g b ykuz{}rDdwb yk~srDd3y {}rD`c~mS�r {YX y g b y�� `c~zykesuDb�uDb acb[uH`k�+qsb { ykrDu/yk~sq3g b[~sqsb[g rD~�J
�Q�zykuDr { mhEsqsbA� rfJc~srD~�JByk~ b��7b[� {}r acb ��� b[g rD~�{}b[g|� yk�[b8� `cg�{YXsb d3yk~srDvs�su9y {}rD`c~3`k�Tyk~sq rD~�{}b[g}yk�rP
{}rD`c~ S�r {YX {YXsbfa�rDg|{}�zykuEb[~�a�rDg `c~sdwb[~�{ME+g b[qs�s�[rD~�J {YXsb ~sb {TS�`cg�� u9y {}b[~s� m � `cgiqsrf�|{}g rDes��{}b[q
� rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y� b {}�kp�E-b yk�\X@`k� S{XsrD�\X@qsbA� b[g|acbA� y!� b[vzykg}y {}bwg bA� b ykg �\X@b��7`cg|{ p
t � �s~sqzykdwb[~�{ ykusvsg `cesuDb[d}EhXs`�S�b acb[gAE�rD~ �|m6�|{}b[d � rD~�ac`cu a�rD~�J � �s�\XwuDb acb[uz`k�H�[`cdwvsuDb	��r { mfrf�
{YXzy {T`k��xz~sqsrD~�J y S�b[uDu P qsb�xz~sb[qFEh�|{}g �s� {}�sg b[qmS�y m `k�/es�srDuDqsrD~�J � `k�2{TS�ykg b �|m6�|{}b[d �Td3y �QrD~�J
{YXsb[d `cvHb[g}y {}rD`c~zyku p

_ ~ {YXsrf�T{YXsbA� rf� y � `k�2{TS�ykg b�b[~�JcrD~sb[b[g rD~�J vH`crD~�{�`k�Ha�rDb�S<rf�E{ y �kb[~B{}` {YXsrf� � b {n`k�HvH`k{}b[~6P
{}r9ykuEvsg `cesuDb[d �AEFXsrfJhXsuDrfJhX�{}rD~�Jw{YXsb vsg `cesuDb[d�`k���[`c~��|{}g �s� {}rD~�J a�rDg|{}�zykuTvsg `k{}`k{ m�vsrD~�J!�|m6� P
{}b[d �nrD~ yk~3b y��|m yk~sq3rD~�{}�sr {}r acb^S�y m S{XsrD�\X b[~�� �sg bA��d3ykrD~�{ ykrD~zykesrDuDr { m yk~sq g brP ���}ykesrDuDr { mcp
��`cdwvH`c~sb[~�{-R8g rDb[~�{}b[q I�g `hJcg}ykdwdwrD~�J ykvsvsg `�yk�\XFE-y g b[�[b[~�{ qsb acb[uD`cvsdwb[~�{ rD~ � `k�2{TS�ykg b
b[~�JcrD~sb[b[g rD~�Jfqsrf� �[rDvsuDrD~sb�EQrf��vsg `cvH`h� b[q y���y � yk~sqsrDqzy {}b � `cuD��{}rD`c~3uDb ykqsrD~�J {}` {YXsb8�[`c~s�[b[v�{
`k� �[`cdwvH`c~sb[~�{QP ezy�� b[q � rDdf�su9y {}rD`c~@b[~�a�rDg `c~sdwb[~�{Y�AEnyk~sqRy vzykg|{}rD�[�su9ykgfykg b y%E�{YXsb rD~�{}b[g P
yk� {}rD`c~]eHb {TS�b[b[~ y eHbAXzy a�rD`c�sg[� rDdf�su9y {}`cg �[`cdwvH`c~sb[~�{fyk~sqZyk~@yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{ME
rf� { y �kb[~<y��By � y�� bH�|{}�sq�mcpZt ~sb�S yk~srDd3y {}rD`c~@�[`cdwvH`c~sb[~�{ME ti~sr2��`cdwvFE�rf�fqsbA� rfJc~sb[q
yk~sq rDdwvsuDb[dwb[~�{}b[q y�� yk~ b	�sykdwvsuDb {}`�`cuEy��aS�b[uDuTy�� yk~ rDuDuD���|{}g}y {}rD`c~ `k� {YXsbfrDqsb y��i{YXzy {
Xzy��nqsb acb[uD`cvHb[q3qs�sg rD~�J {YXsrf� g bA� b ykg �\XFE�rD~�{}b[~sqsrD~�J {}` d3y �kbiy �[`c~�{}g rDes��{}rD`c~ {}`�S�ykg q��n{YXsb
g b ykuDrfe y {}rD`c~L`k���[`cdwvH`c~sb[~�{QP ezy�� b[q
� rDdf�su9y {}rD`c~ � `k�2{TS�ykg b3�[`c~��|{}g �s� {}rD`c~:pH]^Xsb ���}y�Jcbw`k�
ti~sr2��`cdwvBrf� b	��b[dwvsuDr�xzb[qBrD~ o}_|��t y � o}_ ~srDd3yku/��rDdf�su9y {}rD`c~fti~srDd3y {}rD`c~ yzg}ykdwb�S�`cg�� ���
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y]~sb�S �[`cdwvH`c~sb[~�{w� g}ykdwb�S�`cg�� {YXzy { ykrDd �f{}`@vsg `Pa�rDqsb y]uD`�`h� b mcb {��zb	��rDesuDb dwb[�\Xzy�P
~srf� d � `cg�g bAJc�su9y {}rD~�J��$� rDdf�su9y {}`cg P yk~srDd3y {}`cg��E�[`cdwvH`c~sb[~�{�rD~�{}b[g}yk� {}rD`c~���rD~ y � rDdf�su9y {}rD`c~
b[~�a�rDg `c~sdwb[~�{ p yErD~zykuDu mwti~sr2��`cdwv yk~sq o}_|��t yRykg b ��� b[q {}`Bes�srDuDq yk~ b	�sykdwvsuDb ykvsvsuDr P
� y {}rD`c~FEc{YXsb^G8rDg|{}�zyku�|-ykeBtivsvsuDrD� y {}rD`c~FEk� `cg�q�m�~zykdwrD� ykuDu m �[g b y {}rD~�J a�rDg|{}�zykusu9ykeH`cg}y {}`cg rDbA�
�[`c~�{ ykrD~srD~�J a�rDg|{}�zyku rD~��|{}g �sdwb[~�{Y�[S�r {YX@{YXsb[rDg eHbAXzy a�rD`c�sg`� rDdwvsuDb[dwb[~�{}b[q@y��-� rDdf�su9y {}`cg
�[`cdwvH`c~sb[~�{Y�AE+rD~Ly:S�b[e]b[~zykesuDb[qLb[~�a�rDg `c~sdwb[~�{ p-] S�` rD~��|{}g �sdwb[~�{Y�AE+~zykdwb[u m {YXsbBl�ykuDu
yk~sqwl�b ykd yk~sq _ ~�acb[g|{}b[q
INb[~sqs�suD�sd}EQykg b�dw`�qsb[uDb[q eH`k{YX Jcb[`cdwb {}g rD� ykuDu m yk~sq � �s~s� {}rD`c~6P
ykuDu m y���b	�sykdwvsuDbA��� `cg�es�srDuDqsrD~�J �[`c~�{}g `cu:b[~�JcrD~sb[b[g rD~�JBu9yke��[p
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_ ` vH`cg|{}rD`c~B`k�7{YXsb{S�`cg��Bg b � b[g g b[qw{}` rD~B{YXsrf� {YXsbA� rf� Xzy��neHb[b[~
� �sesdwr { {}b[qfrD~[� �svsvH`cg|{T`k�/yk~ ykvsvsuDrD� y {}rD`c~ � `cgEyk~s`k{YXsb[gEqsbAJcg b[b
`cg��Q�zykuDr�xz� y {}rD`c~@`k��{YXsrf� `cg yk~�m@`k{YXsb[gf�s~sr acb[g`� r { mZ`cg `k{YXsb[g
rD~��|{}r {}��{}rD`c~ `k�EuDb ykg ~srD~�Jsp
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��`cv�m�g rfJhX�{ rD~ {}b	��{ `k� {YXsrf�i{YXsbA� rf� g bA�|{Y� S�r {YX {YXsb ti��{YXs`cg[pB��`cvsrDbA� � e�m yk~�m vsg `��[bA�`���
b[r {YXsb[g rD~>� �suDuqE `cg `k� b	��{}g}yk� {Y�AE8d3y m>eHbLd3ykqsb ')(C" / rD~Iyk�[�[`cg qzyk~s�[b S�r {YX�rD~��|{}g �s�rP
{}rD`c~�� Jcr acb[~ e�m {YXsb ti��{YXs`cg�yk~sq uD`�q�Jcb[q rD~ {YXsb��k`hXs~}Z�m�u9yk~sq�� � ~sr acb[g`� r { m!|+rDesg}ykg|m3`k�
o yk~s�\XsbA�|{}b[g[p x8b { ykrDuf��d3y m eHb `ce�{ ykrD~sb[q � g `cd {YXsbm|+rDesg}ykg r9yk~:p{]^Xsrf�ivzy�Jcb df���|{i� `cg d
vzykg|{�`k�Tyk~�m!� �s�\X �[`cvsrDbA��d3ykqsbkp yz�sg|{YXsb[g��[`cvsrDbA� � e�m yk~�m vsg `��[bA�`����`k�E�[`cvsrDbA��d3ykqsb rD~
yk�[�[`cg qzyk~s�[bmS�r {YX � �s�\XLrD~��|{}g �s� {}rD`c~��8d3y m ~s`k{8eHb d3ykqsb[S�r {YXs`c��{8{YXsbfvHb[g dwrf�`� rD`c~ � rD~
S�g r {}rD~�J �n`k�N{YXsb ti��{YXs`cg[p

]^Xsb `�S�~sb[g`�`XsrDv>`k� yk~�m<rD~�{}b[uDuDb[� {}�zyku�vsg `cvHb[g|{ m<g rfJhX�{Y� S{XsrD�\X>d3y m<eHb qsbA� �[g rDeHb[q
rD~ {YXsrf� {YXsbA� rf� rf� acbA�|{}b[q rD~ {YXsb � ~sr acb[g`� r { m>`k�fo yk~s�\XsbA�|{}b[gAEg� �seWV b[� { {}`Ryk~�m>vsg rD`cg
y�Jcg b[b[dwb[~�{T{}`i{YXsb��[`c~�{}g}ykg|mhE�yk~sq d3y m ~s`k{�eHb�d3ykqsb�y akykrDu9ykesuDb�� `cgT��� b�e�m {YXsrDg qfvzykg|{}rDbA�
S�r {YXs`c��{�{YXsbgS�g r { {}b[~ vHb[g dwrf�`� rD`c~ `k�T{YXsb � ~sr acb[g`� r { mhE+S{XsrD�\X}S�rDuDu+vsg bA� �[g rDeHb {YXsb {}b[g d �
yk~sq �[`c~sqsr {}rD`c~���`k�Tyk~�mH� �s�\X y�Jcg b[b[dwb[~�{ p

yz�sg|{YXsb[g8rD~�� `cg d3y {}rD`c~ `c~ {YXsbf�[`c~sqsr {}rD`c~��i�s~sqsb[gaS{XsrD�\X qsrf� �[uD`h� �sg bA� yk~sq b	��vsuD`cr { y�P
{}rD`c~ d3y m { y �kb vsu9yk�[bTrf�-y akykrDu9ykesuDb-� g `cdI{YXsbjXsb ykq `k��x8b[vzykg|{}dwb[~�{-`k�s��`cdwvs��{}b[gN���[rDb[~s�[bkp
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ti~�mQ{YXsrD~�J:Jc`�`�q rD~ {YXsrf�{S�`cg�� rf� e�m {YXsb-Jcg}yk�[b `k� 
 `�qFE/`c�sg �\Xsb[g rf�`Xsb[g8yk~sqs� ���|{ ykrD~sb[gAE
{}` S{Xs`cd rf��qs�sb ykuDu7vsg}ykrf� bkp

]^Xsb yk��{YXs`cgfrf� acb[g|m Jcg}y {}b � �sun{}` Xsrf�m� �svHb[g|a�rf� `cgBx8g[p=Z�rD�\Xzykg q _ p��7`ceHb[un� `cgmXsrf�
� �svsvH`cg|{MEc� g b[~sqsuDrD~sbA�`�AEcb[~s�[`c�sg}y�Jcb[dwb[~�{nyk~sq vzy {}rDb[~s�[bkp�� b�rf�Tykuf� ` Jcg}y {}b � �su�{}` � rDg r � � ykuDb
� ~sr acb[g`� r { m `k��]N�sg��kb mHS{Xs`:� �svsvH`cg|{}b[q Xsrf��b[qs�s� y {}rD`c~Hxz~zyk~s�[r9ykuDu mcp�� b qsrDg b[� {Y�{� vHb[�[r9yku
{YXzyk~ �W�+{}` x8g[p �
	���}ykdwb { {}rD~ l�y �QrQyk~sq x8g[pNl�	�suDb[~�{ ��	��
��	� ��� `cg:{YXsb[rDg:b	��{}b[~�� r acb � �svsvH`cg|{ME
yk~sqLakykuD�zykesuDb �[`cdwdwb[~�{Y�[p � b3ykvsvsg b[�[r9y {}bA� {YXsb �QrD~sqs~sbA�`� yk~sq]� g rDb[~sqsu m b[~�a�rDg `c~sdwb[~�{
vsg `Pa�rDqsb[q e�mw{YXsb8`k{YXsb[g�dwb[dfeHb[g`��`k�-{YXsb �Qm�~�{YXsb {}rD� ��~�a�rDg `c~sdwb[~�{Y� 
 g `c�svFE�bA� vHb[�[r9ykuDu m
x8g[p �cy � ykg �iykesrDesr+yk~sq}I�rD�\Xzy m�y ]Eyk~sqzy mQm�y�p

]^Xsbwu9y��|{MENes��{ ~s`k{ uDb y��|{MECXsbwqsb[b[vsu mLykvsvsg b[�[r9y {}bA� {YXsbwb	��{}b[~�� r acb3b[~s�[`c�sg}y�Jcb[dwb[~�{ME
�s~sqsb[g`�|{ yk~sqsrD~�JZyk~sq<vzy {}rDb[~s�[b `k� Xsrf�Bdw`k{YXsb[gAE �iy2x�e[b�E^Xsrf� S�r � b�E^Z ykesr9y%E�yk~sq<uD`Pacb[u m
�\XsrDuDqsg b[~FEH��	� �Qg}yk~FE�_ esg}y�XsrDd yk~sq��n��� ��� p ]^Xsb mH�}yk�[g r�xz�[b[q yBuD`k{�{}`3ykuDuD`�S�{YXsrf�^S�`cg��3{}`
Jc`B`c~:p
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 b[~sb[g}y {}rD~�J a�rDg|{}�zyku dw`�qsb[uf� `k��`ceWV b[� {Y�feHb � `cg bw{YXsb m]b	��rf�|{frf� qsbA� rDg}ykesuDbkp ��rDdf�su9y {}rD~�J
{YXsb � �s~s� {}rD`c~zykuDr { m `k�T{YXsbA� bf`ceWV b[� {Y�AE7d3y �QrD~�JB{YXsb[d eHbAXzy acb y��ir �E{YXsb m g b ykuDu m b	��rf�|{}b[qFE
rf��b acb[~ dw`cg b qsbA� rDg}ykesuDb yk~sq vsg `cdwrf� rD~�J�E6� rD~s�[b r {�b[~zykesuDbA������{}`w��� b {YXsbA� b dw`�qsb[uf��� `cg
vs�sg vH`h� bA�Eg}yk~�JcrD~�J�� g `cd d3ykg��kb {}rD~�J vsg bA� b[~�{ y {}rD`c~��N{}` qsb { ykrDuDb[q v�X�m6� rD� yku�`cg-`cvHb[g}y {}rD`c~zyku
yk~zyku m6� rf�[p

��g b y {}rD~�J hkx qsrfJcr { yku+g b[vsg bA� b[~�{ y {}rD`c~��8`k��vsg `�qs�s� {Y�ivsg rD`cg�{}`w{YXsb[rDg d3yk~Q��� yk� {}�sg rD~�J
Xzy���eHb[b[~BvH`h�`� rDesuDb�e�mf{YXsb���� b�`k�+��t8x � ��`cdwvs��{}b[g�tirDqsb[qBx8bA� rfJc~ �C� `k�2{TS�ykg b�vzyk� � y�JcbA�
� `cg dw`cg b {YXzyk~L{TS�` qsb[� ykqsbA�[p � `�S�b acb[gf��{}rDuDrfe[rD~�J3{YXsbA� b3g b[vsg bA� b[~�{ y {}rD`c~�� rD~]�[g b y {}rD~�J
� �s~s� {}rD`c~zyku�a�rDg|{}�zyku vsg `k{}`k{ m�vHbA�fe�m@��� rD~�J y � rDdf�su9y {}rD`c~Lb[~�JcrD~sbw{}` yk~srDd3y {}b {YXsb
Jcb[`2P
dwb {}g rD� dw`�qsb[uqEzrf�8ywdw`cg b g b[�[b[~�{ qsb acb[uD`cvsdwb[~�{ pitiu {YXs`c��JhX"!$#&%('*),+.-0/2143657%�14+859#&3
Xzy��
eHb[b[~3ykg `c�s~sq � g `cd ���hNcj � �T`c~FEc{YXzyk~ �W� {}`8{YXsbi� �kb {}�\Xsvzykq:�|m6�|{}b[d qsbA� rfJc~sb[qwe�mw����{YXsb[g P
u9yk~sq;: o mcbM�hN�Es����{\NhO&<qE�r { Xzy���d3ykrD~su m � `c�s~sq r {Y�����}y�Jcb8rD~3{YXsb8b[~�{}b[g|{ ykrD~sdwb[~�{�yk~sq {YXsb
ykq�acb[g|{}rf� b[dwb[~�{ rD~sqs���|{}g|m S{Xsb[g b ykg|{}rf�|{}rD� rDdwvsg bA�`� rD`c~R� yk~<eHb dw`cg b rDdwvH`cg|{ yk~�{ {YXzyk~
v�X�m6� rD� yku g b ykuDrf� d p � b[~s�[b�EN{YXsbwd3y�V `cg r { m `k��{YXsb {}g}ykqsr {}rD`c~zykuTyk~srDd3y {}rD`c~ vzyk� � y�JcbA� qs`
~s`k{�ykqsqsg bA�`��{YXsb ~sb[b[q���`k�C� `k�2{TS�ykg b �[`c~��|{}g �s� {}`cg`� S{Xs` S�yk~�{�{}`frDdwvsuDb[dwb[~�{�yk~srDd3y {}b[q
g b[vsg bA� b[~�{ y {}rD`c~�� `k� qsrfJcr { yku�vsg `�qs�s� {Y�AE S{Xsb[g bLyk~srDd3y {}b[q eHbAXzy a�rD`c�sg `k� {YXsb vsg `�qs�s� {
�`Xs`c�suDqweHb Jcb[~sb[g}y {}b[q e�mwy[� rDdf�su9y {}rD`c~ dw`�qsb[u pC]^Xsrf�ndf���|{�eHb `c~sb `k�7{YXsb g b y�� `c~�� S{X�m
y-� b[vzykg}y {}b8{YXsg b ykq `k�-g bA� b ykg �\X yk~sq y esg}yk~s�\X `k�8� `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{�rD~sqs���|{}g|m
Xzy��
eHb[b[~@� `cg dwb[qFEE~zykdwb[u m"=>57/?+8)@14AB'*/C#&+.#&+8D$'*573,E : ]^� bM�hU�EEl�b[~��hU%E�IN`k{\�h�&< p}]^Xsb yk~srDd3y {}b[q
a�rf� �zykuDrfe y {}rD`c~L`k��a�rDg|{}�zyku vsg `k{}`k{ m�vHbA� {}`hJcb {YXsb[g[S�r {YX@{YXsbwa�rDg|{}�zyku b[~�a�rDg `c~sdwb[~�{Y� {YXsb m
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ykg b yk~�{}rD�[rDvzy {}b[qR{}`@eHb ��� b[q>rD~FE�rf�wdw`h�|{3uDr �kb[u m {}`@g b��Q�srDg b {YXsb rD~�{}bAJcg}y {}rD`c~R`k� qsrf� P
�[g b {}b b acb[~�{-� rDdf�su9y {}rD`c~ vzyk� � y�JcbA�AE-eHbAXzy a�rD`c�sg � rDdf�su9y {}rD`c~ b[~�JcrD~sbA� yk~sq a�rf� �zykuDrfe y {}rD`c~
vzyk� � y�JcbA� vH`h�`� rDesu m {YXsg `c��JhX yB~sb {TS�`cg�� r �Eqsrf�|{}g rDes��{}b[q vsg `��[bA�`� rD~�J3rf��qsbA� rDg}ykesuDbkp ]^Xsrf�AE
�[uDb ykg u mhEN� yk~ZrD~�ac`cu acb3d3yk~�m]vsg `cesuDb[d �g� �s�\XRy��AEErD~�{}bAJcg}y {}rD`c~]`k��yk~sq
�|m�~s�\Xsg `c~srfe y {}rD`c~
eHb {TS�b[b[~ qsrf� �[g b {}b�yk~sq �[`c~�{}rD~Q�s`c���C� rDdf�su9y {}`cg`�AE1d3ykrD~�{ ykrD~srD~�J�yk~ yk�[�[b[v�{ ykesuDb � g}ykdwb g}y {}b
� `cg g b yku P {}rDdwbByk~srDd3y {}rD`c~ S�r {YX y g b y�� `c~zykesuDbwuDb acb[u�`k��qsb { ykrDu�yk~sqZg b[~sqsb[g rD~�J �Q�zykuDr { mhE
qsbA� rfJc~srD~�J yk~ b��7b[� {}r acb ��� b[g�rD~�{}b[g|� yk�[bi� `cg�{YXsb d3yk~srDvs�su9y {}rD`c~w`k�Eyk~sq rD~�{}b[g}yk� {}rD`c~:S�r {YX
{YXsb8a�rDg|{}�zykuHb[~�a�rDg `c~sdwb[~�{MEsg b[qs�s�[rD~�Jf{YXsb ~sb {TS�`cg�� u9y {}b[~s� mw� `cg�qsrf�|{}g rDes��{}b[q!� rDdf�su9y {}rD`c~
b[~�a�rDg `c~sdwb[~�{Y� b {}�kp � yk�\X `k�E{YXsbA� b �\XzykuDuDb[~�JcbA��qsbA� b[g|acb y � b[vzykg}y {}b g bA� b ykg �\X b��7`cg|{ p�t
� �s~sqzykdwb[~�{ yku�vsg `cesuDb[d}EjXs`�S�b acb[gAE�rD~ �|m6�|{}b[d �BrD~�ac`cu a�rD~�J � �s�\XRuDb acb[uf� `k� �[`cdwvsuDb	��r { mhE
rf��{YXzy {i`k��bA�|{ ykesuDrf�`XsrD~�J3y S�b[uDu P qsb�xz~sb[qFE)�|{}g �s� {}�sg b[qsS�y m `k��es�srDuDqsrD~�Jwyk~sq rD~�{}bAJcg}y {}rD~�J
{YXsb[rDg^� `k�2{TS�ykg b �[`cdwvH`c~sb[~�{Y��{}` � yk�[rDuDr { y {}b {YXsb[rDg��[`c~��|{}g �s� {}rD`c~ yk~sq d3ykrD~�{}b[~zyk~s�[bkp

_ ~f{YXsrf�-{YXsbA� rf�AE�ya� `k�2{TS�ykg b�b[~�JcrD~sb[b[g rD~�JivH`crD~�{E`k�za�rDb�S rf�N{ y �kb[~f{}`i{YXsrf�C� b {�`k�zvH`k{}b[~6P
{}r9ykuEvsg `cesuDb[d �AEFXsrfJhXsuDrfJhX�{}rD~�Jw{YXsb vsg `cesuDb[d�`k���[`c~��|{}g �s� {}rD~�J a�rDg|{}�zykuTvsg `k{}`k{ m�vsrD~�J!�|m6� P
{}b[d �nrD~ yk~3b y��|m yk~sq3rD~�{}�sr {}r acb^S�y m S{XsrD�\X b[~�� �sg bA��d3ykrD~�{ ykrD~zykesrDuDr { m yk~sq g brP ���}ykesrDuDr { mcp
]^Xsb ,-' < .j')(  ()�! �2&  ()�  6; � ��'+3+��� <
< & (83 ykvsvsg `�yk�\XFEzy g b[�[b[~�{�qsb acb[uD`cvsdwb[~�{�rD~
{YXsb:� `k�2{TS�ykg b b[~�JcrD~sb[b[g rD~�J qsrf� �[rDvsuDrD~sb�E-rf� vsg `cvH`h� b[q y��fy � yk~sqsrDqzy {}b � `cuD��{}rD`c~@uDb ykqsrD~�J
{}`8{YXsb��[`c~s�[b[v�{ `k�H�[`cdwvH`c~sb[~�{QP ezy�� b[q � rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y�[p 	�r {YXsrD~f�[`cdwvH`c~sb[~�{QP
ezy�� b[q-� rDdf�su9y {}rD`c~FE1y vzykg|{}rD�[�su9ykg+ykg b y%E {YXsbnrD~�{}b[g}yk� {}rD`c~ eHb {TS�b[b[~By eHbAXzy a�rD`c�sg8� rDdf�su9y {}`cg
�[`cdwvH`c~sb[~�{Byk~sq yk~ yk~srDd3y {}`cg#" �[`cdwvH`c~sb[~�{ME�rf� { y �kb[~Ry�� y � y�� b!�|{}�sq�mcpLt ~sb�S%$(3'&
57%�14+.#&/)( #&%('6#&3 -036+ rf� qsbA� rfJc~sb[q yk~sqZrDdwvsuDb[dwb[~�{}b[qZy�� yk~Zb	�sykdwvsuDbw{}`�`cu�y��[S�b[uDu�y��
yk~@rDuDuD���|{}g}y {}rD`c~ `k��{YXsb3rDqsb y�� {YXzy {-Xzy acb qsb acb[uD`cvHb[qZqs�sg rD~�J {YXsrf� g bA� b ykg �\XFE�rD~�{}b[~sqsrD~�J
{}` d3y �kb y �[`c~�{}g rDes��{}rD`c~@{}`�S�ykg q�� {YXsb g b ykuDrfe y {}rD`c~@`k�i�[`cdwvH`c~sb[~�{QP ezy�� b[q � rDdf�su9y {}rD`c~
� `k�2{TS�ykg b �[`c~��|{}g �s� {}rD`c~:p

t<dw`cg b qsb { ykrDuDb[q qsbA� �[g rDv�{}rD`c~ `k�s{YXsb � vHb[�[r�xz��rf�`� �sbA�E�s~sqsb[g u m�rD~�J {YXsb�dw`k{}r aky {}rD`c~ � `cg
{YXsrf��{YXsbA� rf� rf� Jcr acb[~wrD~ {YXsb�� `cuDuD`�S�rD~�J � b[� {}rD`c~:p ]^Xsrf� rf��� `cuDuD`�S�b[qBe�mwyk~wrD~�{}g `�qs�s� {}rD`c~f{}`
{YXsb8�[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q ykvsvsg `�yk�\X {}`m� `k�2{TS�ykg b �[`c~��|{}g �s� {}rD`c~ yk~sq {YXsb[~ e�m y-� b[� {}rD`c~
bA�|{ ykesuDrf�`XsrD~�J {YXsb `ceWV b[� {}r acb `k�E{YXsrf��g bA� b ykg �\X:p ]^Xsb �\Xzykv�{}b[g �[`c~s�[uD�sqsbA�{S�r {YX y � b[� {}rD`c~
`c~HXs`�S {YXsrf��{YXsbA� rf��rf��`cg`J�yk~srfe[b[q:p
*,+.-0/�132�46587:9<;>=�7:?A@:B�CEDGFH2IDKJML NPO<DQ/R5S1T-0/VUW4M/�XY/V4M4MC U0Z�JM2\[�-]O0F�[#U�[#U0C F�[:JM2�4G1T-02\^�4M/R[:JM/RD
JM-0/

[#U0C F�[:JMC 2�U_DQ/R`IO0/VU<^�/RD�a]NSC UIJM/V46[�^,JMC b�/�/R5cC JMC U0Z<dPef/V4M/�g'-02:13/Vb�/V4RghC J�4M/�XY/V46DGJM2�JM-0/�i0C /R^�/�2#X�DQ2#X>JK1.[#4M/
JM-<[:Jj^�4M/R[:JM/RDkJM-0/T[#U0C F�[:JMC 2�U<DVdl+.-0CEDlFH/R[#U0C U0Z
C FHi0L C /RDlJM-0/T[#L Z�2�4MC JM-0FHCE^�mY2�4ni04M2c^�/R5cO046[#L>opZ�/VU0/V46[:JMC 2�U�2#X
FH2#JMC 2�UqDQO0Z�Z�/RDKJMC U0Z
[�^�2�U<^�/VicJMO<[#LcDQ-0C X>JRg#1T-0CE^6-kg:rkas/VL C /Vb�/�g:CEDn[#LEDQ2�^�2�U<DQCEDKJM/VUIJn1TC JM-�JM-0/3Z�/VU0/V46[#L]^�2�UIJM/�t]J
2#XsJM-0CEDnJM-0/RDQCED'1T-0/V4M/fDQC FqO0LE[:JMC 2�U�/VU0Z�C U0/RDfmYCud /�d'DQ2#X>JK1.[#4M/3FH2c5cO0L /RDVg�U02#Jv[�-]O0F�[#Uson[#4M/.is/V46^�/VC b�/R5qJM2Gas/
JM-0/�i04MC F�[#4MN�as/V-<[wb]C 2�O04TZ�/VU0/V46[:JM2�46DVd'+.-0/G132�465�CEDTO<DQ/R5�1TC JM-�JM-0CEDTFH/R[#U0C U0ZHJM-04M2�O0Z�-02�OcJTJM-0/�JM-0/RDQCEDVd
rxJfCED.i04M/�y0tc/R5�1TC JM-�JM-0/G132�465�-]O0F�[#U�1T-0/V4M/GU0/V/R5c/R5pd
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]^Xsbivsg rDd3ykg|mfrD~�{}b[~�{�`k�:{YXsrf� g bA� b ykg �\X
Xzy���eHb[b[~w{}` rD~�acbA�|{}rfJ�y {}biyk~sq3rDdwvsg `Pacb�{YXsb{S�y m6�
`k�Tb[~zykesuDrD~�J � rDdf�su9y {}`cg`� � vHb[g �[b[r acb[qLy�� dw`k{}rD`c~HJcb[~sb[g}y {}`cg`����{}`3g b[~sqsb[g {YXsb eHbAXzy a�rD`c�sg
`k��{YXsb[rDg �[`cg g bA� vH`c~sqsrD~�J v�X�m6� rD� yku�`ceWV b[� {Y�frD~ZysOcx a�rDg|{}�zykunb[~�a�rDg `c~sdwb[~�{METe�mZykq�Xsb[g P
rD~�Jw{}` {YXsbf�[`cdwvH`c~sb[~�{QP ezy�� b[q � `k�2{TS�ykg bfqsb acb[uD`cvsdwb[~�{ vsg rD~s�[rDvsuDbA�[p x8�sg rD~�Jw{YXsbfrD~sr {}r9yku
v�Xzy�� b8`k�:{YXsbig bA� b ykg �\XH� `cdwbib	��vHb[g rDb[~s�[baS�y�� J�ykrD~sb[q S�r {YX y a�rf� �zykuDrfe y {}rD`c~ {}`�`cu/� ykuDuDb[q
G _|�6]Nt2: ��t �%�#b%EC]Eyk~��hU%E��iyke��hU&<qE�y �|m6�|{}b[d � ykvzykesuDb3`k��g b[�[b[r a�rD~�J vH`h� r {}rD`c~Zyk~sqZ`cg r P
b[~�{ y {}rD`c~]�svHqzy {}bA� � g `cd�b	��{}b[g ~zyku � rDdf�su9y {}`cg`�i{YXsg `c��JhX@y g �s~6P {}rDdwb rD~�{}b[g|� yk�[bkp3l�y�� b[q
`c~ {YXsrf� b	��vHb[g rDb[~s�[bfyk~sq uDr {}b[g}y {}�sg b � �sg|acb mhEH{TS�` yku {}b[g ~zy {}r acb vzy {YX�� Xzykq b[dwb[g`Jcb[q:p �gP
o `�qsr �2m�rD~�J yk~Lb	��rf�|{}rD~�J a�rf� �zykuDrfe y {}rD`c~ {}`�`cuTyk~sq S�g}ykvsvsrD~�J r { S�r {YX]yk~LrD~�{}b[g|� yk�[b �[`c~6P
� `cg dwrD~�Jw{}` `c~sbf`k��{YXsb b	��rf�|{}rD~�J �[`cdwvH`c~sb[~�{ S�rDg rD~�J:�|{ yk~sqzykg q���� � bAJsp �^R o�: 	�rDu ��Lce <qE
�^R Z l�t : G8rD~��#w><qE �cy akycl�b yk~�� : yEu9yh�#w�< ��hgPnx8bA� rfJc~srD~�J yk~sq rDdwvsuDb[dwb[~�{}rD~�Jfyf~sb�S yk~sr P
d3y {}rD`c~ yk~sq a�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{ p{yz`cg�g b y�� `c~�� {YXzy {8ykg b �[uD`h� b[u m g b[u9y {}b[q {}`w{YXsb
vsg `cvHb[g|{}rDbA�8yk~sq � ykvzykesrDuDr {}rDbA��`k� {YXsbfb	��rf�|{}rD~�J3a�rf� �zykuDrfe y {}rD`c~}� `k�2{TS�ykg b�E7{YXsb � b[�[`c~sqL`cv6P
{}rD`c~�Xzy�� eHb[b[~Z� `cuDuD`�S�b[q : tiuDv��h� < p}]^XsbA� b �\Xzykg}yk� {}b[g rf�|{}rD�A�fyk~sqZ� ykvzykesrDuDr {}bA� ykg b3uDrf�|{}b[q
eHb[uD`�S��

� ��`c~�acb[~�{}rD`c~zyku:yk~srDd3y {}rD`c~ �|m6�|{}b[d ��� `��[����`c~ rD~�{}b[g}yk� {}r acb8b[qsr {}rD~�J {}b[�\Xs~sr��Q�sbA��� `cg
�[g b y {}rD~�JByk~srDd3y {}rD`c~��[p�]^XsbA� b {}b[�\Xs~sr��Q�sbA��{ m�vsrD� ykuDu m3g b��Q�srDg b rD~�{}b[~�� r acb u9ykeH`c�sg�`k�
{YXsb XQ�sd3yk~]yk~srDd3y {}`cg8yk~sqFE+rD~ � yk� {ME:{YXsb m]ykg b ~s`k{ ~sb[�[bA�`�}ykg|m@y { ykuDuCS{Xsb[g bB{YXsb
dw`k{}rD`c~@� yk~ eHb!Jcb[~sb[g}y {}b[qRvsg `��[b[qs�sg}ykuDu m]e�m ys� rDdf�su9y {}rD`c~@b[~�JcrD~sbkp@tiu {YXs`c��JhX
dw`cg bfg b[�[b[~�{-�|m6�|{}b[d � b[~zykesuDb ��� b[g`� {}` y { { yk�\X]q�m�~zykdwrD�fvsg `cvHb[g|{}rDbA�8{}` `ceWV b[� {Y�
{}`}� rDdf�su9y {}b {YXsb[rDg dw`k{}rD`c~L�s~sqsb[g ��� b[g P qsb�xz~sb[q v�X�m6� rD� yku�� `cg �[bA�AEE{YXsbA� b ykg bB{}`�`
Jcb[~sb[g}yku:yk~sq!� rDdwvsuDb � `cg�{YXsb � rDdf�su9y {}rD`c~w`k�Ndw`h�|{�b[~�JcrD~sb[b[g rD~�J �|m6�|{}b[d �[p�o b[�\Xzy�P
~srf� d �Nvsg `Pa�rDqsb[q � `cgNrD~�{}bAJcg}y {}rD`c~gS�r {YX {YXsb�b	��{}b[g ~zyku6� rDdf�su9y {}rD`c~ b[~�JcrD~sbA�N� `cgNdw`cg b
�[`cdwvsuDb	�w� y�� bA��ykg bivH`�`cgAEW� rD~s�[b�{YXsbid3ykrD~wrD~�{}b[~�{�rf��y[� b[u � P �[`c~�{ ykrD~sb[qw� g}ykdwb�S�`cg��
� `cg�rD~�{}b[g}yk� {}r acb b[qsr {}rD~�JB`k�Tyk~srDd3y {}rD`c~:� b��Q�sb[~s�[bA���kp

� ]^Xsb b	��rf�|{}rD~�JLa�rDg|{}�zyku�vsg `k{}`k{ m�vsrD~�J��|m6�|{}b[d �AE�`c~ {YXsb `k{YXsb[g Xzyk~sqFE�b[~zykesuDb {YXsb
��� b[g`� {}`R�[g b y {}b@ykq�akyk~s�[b[qo� rDdf�su9y {}rD`c~�� `k� {YXsb]b[~�JcrD~sb[b[g rD~�J �|m6�|{}b[d �[p � `�S P
b acb[g {YXsb m>rDdwvH`h� b yZ{}rfJhX�{ � g}ykdwb�S�`cg��R� `cg3{YXsbLqsb�xz~sr {}rD`c~>`k� {YXsb � rDdf�su9y {}rD`c~

	�
v2�FHis2�U0/VUIJ�1TC 4MC U0Z!DKJ6[#U<50[#4650D�i04M2:b]CE5c/!m [#U<5�C FHis2IDQ/wo�4MO0L /RD�[#U<5�Z�O0CE5c/VL C U0/RD�XY2�4�DQO0i0is2�4QJMC U0Z
^�2�FHis2IDQC JMC 2�UG2#X<^�2�FHis2�U0/VUIJ6Dka]N�i04M2:b]CE5cC U0ZfFH/R^6-<[#U0CEDQF�DpXY2�4hC UIJM4M2IDQis/R^,JMC 2�Ukgw/Vb�/VUIJh-<[#U<5cL C U0Z<g:5cN]U<[#FHCE^
L C U
�]C U0Z�/�J6^#dj+.-0CEDTCEDMDQO0/�[#U<5�JM-0/�i04M2�is/V4QJMC /RD.2#XnDQ/Vb�/V46[#Lp^�2�FHis2�U0/VUIJf1TC 4MC U0Z�DKJ6[#U<50[#4650DT[#4M/G5cCEDM^�O<DMDQ/R5
C U�FH2�4M/G5c/�J6[#C LpC U�
v-<[#icJM/V4��cd
���0/R[:JMO04M/RD�2#X�[WJKN]i0CE^V[#L�^�2�FHFH/V46^�CE[#LfFHCE5��x46[#U0Z�/�Z�/V2�FH/�JM4MCE^�FH2c5c/VL C U0Z [#U<5 [#U0C F�[:JMC 2�U DQNcDKJM/VF�g

+h4MO0/��]i<[�^�/�g:^V[#U�as/jXY2�O0U<5q[:JhJM-0/v13/Va�i<[#Z�/RDk2#XcJM-0/�
3[#L C ZI[#4MC#rAU<^#d�� +h4MO������xdl+.-0/3[#OcJM-02�4l-<[�DkZ�/VU0/V46[:JM/R5
DQ2�FH/�2#XhJM-0/�� ��!#"WFH2c5c/VLEDTO<DQ/R5�XY2�4.JM-0/�JM/RDKJ�^V[�DQ/RD3C U�JM-0CED.JM-0/RDQCED.O<DQC U0ZHJM-0CED.i<[�^$�:[#Z�/
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dw`�qsb[uf��� b[~�JcrD~sbA�AEjS{XsrD�\XRvsg b acb[~�{Y�3b��7b[� {}r acb g brP ��� b `k�i`k{YXsb[g � rDdf�su9y {}rD`c~Zdw`�q6P
b[uf��� b[~�JcrD~sbA�B{YXzy {3dwrfJhX�{ Xzy acb eHb[b[~ qsb�xz~sb[q vsg b a�rD`c��� u mhE���� rD~�JZyk~s`k{YXsb[g � yk~sq
d3y m eHb yLdw`cg b �[`c~�acb[~srDb[~�{	�wdw`�qsb[uDrD~�JLyk~sq � rDdf�su9y {}rD`c~Z{}`�`cu p ]^Xsrf�Brf�wdw`h�|{
uDr �kb[u mf{}`feHb8yk~ rD~�XsrDesr {}rD~�J8� yk� {}`cg�rD~3rD~s�[`cg vH`cg}y {}rD~�J {YXsb[d rD~�{}`fy[Xsb {}b[g `hJcb[~sb[`c���
� rDdf�su9y {}rD`c~@b[~�a�rDg `c~sdwb[~�{ME S{XsrD�\X d3y mZ{ m�vsrD� ykuDu m@g b��Q�srDg b {YXsb rD~�{}bAJcg}y {}rD`c~ yk~sq
� rDdf�su { yk~sb[`c����`cvHb[g}y {}rD`c~ `k�Ndf�su {}rDvsuDb � rDdf�su9y {}rD`c~3vsg `hJcg}ykd ��`k�Nqsr �7b[g b[~�{�{}rDdwrD~�J
yk~sq b acb[~�{8vsg `cvHb[g|{}rDbA�[p

� ]^Xsb[g b�ykg b�a�rf� �zykuDrfe y {}rD`c~ {}`�`cuf�CS{XsrD�\X vsg `Pa�rDqsb�rD~�{}b[g|� yk�[bA�E{}` b	��{}b[g ~zyku�� rDdf�su9y {}`cg`�
es��{�{YXsbA� b rD~�{}b[g|� yk�[bA��ykg bi��� �zykuDu mBt Ij_ � ��`cvHb[g}y {}rD~�Jfy {�g b[u9y {}r acb[u mBuD`�S�uDb acb[uf��yk~sq
{YXsb m3qsb[d3yk~sq y �[`c~�� rDqsb[g}ykesuDb �Q~s`�S�uDb[q�Jcb8`k�+{YXsb8�s~sqsb[g u m�rD~�J-Jcg}ykv�XsrD�A� �|m6�|{}b[d��1p

� ]^Xsb d3y�V `cg r { m3`k�N{YXsb g b[�[b[~�{a� rDdf�su9y {}rD`c~3vzyk� � y�JcbA� rD~�ac`cu acb yk~srDd3y {}rD`c~ dw`�qs�suDbA�
� `cg3{}`�`cuDeH` ��bA��� S{XsrD�\X�b[~zykesuDb {YXsb ��� b[g {}` Jcb[~sb[g}y {}bLyk~srDd3y {}b[q<a�rf� �zykuDrfe y {}rD`c~
`k� {YXsbB`ceWV b[� {Y� yk~sqLvsg `��[bA�`� bA�-� rDdf�su9y {}b[q:p � `�S�b acb[gAE�� rD~s�[b {YXsbA� bBdw`�qs�suDbA� ykg b
b	��{}b[~�� rD`c~��w{}`]{YXsb �[`cg b � rDdf�su9y {}rD`c~ � `k�2{TS�ykg b {YXsb m ykg b {}rfJhX�{}u m �[`c�svsuDb[q S�r {YX
{YXsb � rDdf�su9y {}rD`c~R�[`�qsb � yk~sq Xsb[~s�[b S�r {YX�y
� vHb[�[r�xz� � rDdf�su9y {}rD`c~<vzyk� � y�Jcb � yk~sq
� `cdwb {}rDdwbA��uDrDdwr {}b[q rD~ � ykvzykesrDuDr {}rDbA�[p

��rDdwrDu9ykg/vH`crD~�{Y�+`k���[g r {}rD�[rf� d Xzy acb eHb[b[~ g}ykrf� b[q e�m `k{YXsb[g+g bA� b ykg �\Xsb[g`� : l�yku �hU6E _ �se��hU&<qE
yk~sq {YXsb[g b ykg b `c~�Jc`crD~�JBg bA� b ykg �\X yk� {}r a�r {}rDbA��b	��vsuD`cg rD~�JB{YXsbgS�y m6�i`k��vsg `�qs�s�[rD~�JweHb { {}b[g
�|m6�|{}b[d �[p

_ ~]ykqsqsr {}rD`c~ {}` {YXsbBykeH`Pacb uDrf�|{ME7`c~sb vsg `cesuDb[d S{XsrD�\XLrf�8dw`h�|{ b[dwv�Xzy�� rfe[b[qLrD~ {YXsrf�
S�`cg�� yk~sqL{YXQ��� �[`c~��|{}r {}��{}bA� `c~sbB`k�n{YXsbBbA�`� b[~�{}r9yku�vzykg|{Y� `k�n{YXsrf�8{YXsbA� rf� rf�8{YXsbBu9yk� � `k�
y[S�b[uDu P qsb�xz~sb[q � g}ykdwb�S�`cg��B� `cg��[`cdwvH`h� rD~�J qsr �7b[g b[~�{��[`cdwvH`c~sb[~�{Y��`k�Ey-� rDdf�su9y {}rD`c~wb[~6P
a�rDg `c~sdwb[~�{ y { esrD~zykg|m uDb acb[uqE1S{Xsb {YXsb[g {YXsbw�[`cdwvH`c~sb[~�{ eHb3y � �s~s� {}rD`c~zykuDr { m � rDdf�su9y {}`cg
ezy�� b[q `c~ y d3y {YXsb[d3y {}rD� ykusdw`�qsb[u/`cg�y a�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{ME�`cg�y g}yk~sqs`cd ~Q�sd P
eHb[g-Jcb[~sb[g}y {}`cg � `cg y qsrf� �[g b {}b b acb[~�{ � rDdf�su9y {}`cg[p}]^Xsb3a�rf� rD`c~Zykqs`cv�{}b[q rD~@{YXsrf� {YXsbA� rf�
rf�8{YXzy { {YXsbwd3yk~Q��� yk� {}�sg b[g`�g� vHb[�[r9ykuDrfe[b[qLrD~ {YXsbwvsg `�qs�s� {}rD`c~L`k��v�X�m6� rD� yku �[`cdwvH`c~sb[~�{Y�
�[`c�suDq�ykuf� `Zvsg `�qs�s�[b {YXsb � rDdf�su9y {}`cg`�w� `cgw{YXsbA� bLv�X�m6� rD� yku8�[`cdwvH`c~sb[~�{Y� e�m �[`c~�� `cg d P
rD~�J {}`3`c~sb `k�T{YXsbgS�b[uDu P bA�|{ ykesuDrf�`Xsb[q �[`cdwvH`c~sb[~�{ S�rDg rD~�J �|{ yk~sqzykg q��AEHyk~sq {YXsb[� `k�2{TS�ykg b
�[`c~��|{}g �s� {}`cg`�[S{Xs`}S�rf�`X]{}` es�srDuDq � rDdf�su9y {}`cg`� `k��dw`cg bB�[`cdwvsuDb	�Lvsg `�qs�s� {Y� �[`c�suDq]��� b
{YXsbA� bw�[`cdwvH`c~sb[~�{-� rDdf�su9y {}`cg`�8` �+P {YXsbrPT�`Xsb[u � E-e�m]vsuD��JhJcrD~�J {YXsb[d rD~L{}`hJcb {YXsb[g ��V ���|{fy��
{YXsb �[`cdwvsuDb	� v�X�m6� rD� yku�vsg `�qs�s� {Y�3ykg b d3yk~Q��� yk� {}�sg b[qRrD~ {YXsb g b yku S�`cg uDq:p Ri�8�[`c�sg`� b
{YXsrf� rf� {YXsb rDqsb yku � y�� b yk~sqZd3yk~�m@vsg `cesuDb[d �[� �s�\XRy�� {YXsb:� vHb[�[r�xz� y {}rD`c~Z`k��g brP ���}ykesuDb
� ��r �c+���gcXY2�4./�t0[#FHi0L /�g]i04M2:b]CE5c/R5�[qL C FHC JM/R5�DQ/�J.2#XhXYO0U<^,JMC 2�U<D3XY2�4T^�2�UIJMC U]O02�O<D.DQC FqO0LE[:JMC 2�U�/VU0Z�C U0/RDVd

+h2H/�t]JM/VU<5�C J6D.XYO0U<^,JMC 2�U<[#L C JKN�1.[�D.b�/V4MN�5cC ��^�O0L J�as/R^V[#O<DQ/�2#XlC J6DT-0C Z�-0L N�FH2�U02�L C JM-0CE^�[#46^6-0C JM/R^,JMO04M/
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rD~�{}b[g|� yk�[bA��� `cg � rDdf�su9y {}`cg`�AE�g bA� `cu a�rD~�J rD~�{}b[g|� yk�[b8dwrf� d3y {}�\XsbA�AE�{YXsb8~sb[b[q � `cg�ykqzykv�{ y {}rD`c~
`k� {YXsb rD~�{}b[g|� yk�[bA� S�r {YXRrD~s�[`cdwvzy {}rDesrDuDr {}rDbA� b {}� : � �s�M�hU&< ykg b {}`]eHb � yk�[b[q:p ]^Xsb ~sb	��{
� b[� {}rD`c~Bvsg bA� b[~�{Y��y esg rDb �7rD~�{}g `�qs�s� {}rD`c~f{}` �[`cdwvH`c~sb[~�{n`cg rDb[~�{}b[q � `k�2{TS�ykg b �[`c~��|{}g �s� {}rD`c~
{}` � ykdwrDuDr9ykg rfe[b�{YXsb g b ykqsb[g^S�r {YX {YXsb �[`c~s�[b[v�{Y� rD~�ac`cu acb[q:p
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_ {�rf��y �[`cdwdw`c~ vsg}yk� {}rD�[b {}`fqsbA� �[g rDeHb�Esdw`�qsb[uHyk~sq es�srDuDq3�[`cdwvsuDb	�:�|m6�|{}b[d ��rD~ yfdw`�q6P
�su9ykg�yk~sq XsrDb[g}ykg �\XsrD� yku%S�y mcp�t �|m6�|{}b[d ��� �zykuDu m rD~�ac`cu acbA� � `cdwb^� �se��|m6�|{}b[d � S{XsrD�\XBd3y m
{YXsb[d � b[u acbA�feHb3�[`cdwvH`h� b[qZ`k��uD`�S�b[g uDb acb[u � �se��|m6�|{}b[d �AEnyk~sq
� ` `c~:p o `�qs�su9ykg r { m Xzy��
yku�S�y m6� eHb[b[~ZrD~sqsrf� vHb[~��}ykesuDbwrD~�� `k�2{TS�ykg b b[~�JcrD~sb[b[g rD~�J�E-{}`�`�ENuDb ykqsrD~�J {}` {YXsb3qsb acb[uD`cv6P
dwb[~�{i`k��akykg rD`c����dwb {YXs`�q�� � `cg qsb�xz~srD~�J es�srDuDqsrD~�JBesuD`�� �W� � `cg dw`cg b �[`cdwvsuDb	�}� `k�2{TS�ykg b
�|m6�|{}b[d �[p ]^Xsb�ykvsvzykg b[~�{ ykq�akyk~�{ y�Jcb�`k�+�|{}g �s� {}�sg rD~�J y �|m6�|{}b[d rD~�{}`8dw`�qs�suDbA�Erf�Eqsr a�rf� rD`c~
`k�:{YXsbi�[`cdwvs��{ y {}rD`c~ � yk~sq �[`cdwvsuDb	��r { m �TrD~�{}` rD~�{}b[uDuDb[� {}�zykuDu mfd3yk~zy�Jcb ykesuDb � �[`cdwvsg bAXsb[~6P
� rDesuDb �TvsrDb[�[bA�[p x8b acb[uD`cvsdwb[~�{�yk~sq3d3ykrD~�{}b[~zyk~s�[biykuf� ` eHb[�[`cdwb b y�� rDb[gAE�eHb[� yk��� bi�\Xzyk~�JcbA�
� yk~3eHb d3ykqsb uD`�� ykuDu m[S�r {YXs`c��{ Xzy a�rD~�J �s~ �Q~s`�S�~ b��7b[� {Y��`c~B{YXsb S{Xs`cuDb{�|m6�|{}b[d#y��nuD`c~�J
y�� {YXsbirD~�{}b[g|� yk�[b�{}` {YXsbidw`�qs�suDb�g b[d3ykrD~�� rD~�{ yk� { ��b[g g `cg`� Xzy acb y dw`cg b��\Xzyk~s�[b8`k�+eHb[rD~�J
�[`c~%xz~sb[qw{}` y dw`�qs�suDb �Qyk~sq � b[vzykg}y {}b yk~zyku m6� rf��`k�7dw`�qs�suDbA��rf� vH`h�`� rDesuDbkp�o `�qs�su9ykgj� `k�2{QP
S�ykg bmXzy��8y:XsrfJhXsb[g qsbAJcg b[bf`k� � � yku9ykesrDuDr { m yk~sq ykqzykv�{ ykesrDuDr { m {YXzyk~ {YXzy {8`k��dw`c~s`cuDr {YXsrD�
� `k�2{TS�ykg b � t dw`�qs�su9ykg ykvsvsuDrD� y {}rD`c~ � yk~LeHbBb	��{}b[~sqsb[q@e�mLykqsqsrD~�J ~sb�S dw`�qs�suDbA�AE-yk~sq
ykqzykv�{}b[q e�m@g b[vsu9yk�[rD~�J ykvsvsg `cvsg r9y {}b3`c~sbA�AE�`cg g b[dw`Pa�rD~�J �s~s~sb[b[qsb[q `c~sbA�[p t#� �sg|{YXsb[g
� rfJc~sr�xz� yk~�{3`cvsvH`cg|{}�s~sr { mRrf�B{}`ZeHb ykesuDb {}`Zqsrf�|{}g rDes��{}b {YXsb dw`�qs�suDbA�3ykdw`c~�J]akykg rD`c���
b[~�JcrD~sb[b[g`��{}`wykuDuD`�SIvzykg}ykuDuDb[u7qsb acb[uD`cvsdwb[~�{8yk~sq d3ykrD~�{}b[~zyk~s�[bkp

��`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q � `cg:�[`cdwvH`c~sb[~�{QP ezy�� b[q �7vsg `hJcg}ykdwdwrD~�J : �6e m%�hUcy%EP_ rDbM�#b><�es�srDuDq��
`c~ {YXsb dw`�qs�su9ykg�vsg `hJcg}ykdwdwrD~�Jfykvsvsg `�yk�\X yk~sq rD~�acbA�|{}rfJ�y {}bA��{YXsb vsg rD~s�[rDvsuDbA��yk~sq {}b[�\X6P
~sr��Q�sbA� {}`3b[~�Xzyk~s�[b r { e�m}� b[vzykg}y {}rD~�Jw{YXsb qsb acb[uD`cvsdwb[~�{8yk~sq qsb[vsuD`Pm�dwb[~�{i`k�j� `k�2{TS�ykg b
dw`�qs�suDbA�[p�]^Xsb ��� �zyku/� y�� b rD~wdw`�qs�su9ykg � `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{�rf��{YXzy {�y { m�vsrD� yku/vsg `�q6P
�s� { �[`c~�� rf�|{Y� d3ykrD~su m `k��{ ykrDuD`cg P d3ykqsb dw`�qs�suDbA�AE-qsb acb[uD`cvHb[q]� g `cd � �[g}y {}�\XZyk~sq@eH`c�s~sq
{}`hJcb {YXsb[gie�m {YXsb-�}ykdwb[Jcg `c�sv `k��vHb[`cvsuDbkp{]^XsbA� bfdw`�qs�suDbA�AE/vzykg|{}rD�[�su9ykg u m3{YXsb qs`cd3ykrD~6P
� vHb[�[r�xz�8`c~sbA�AEzykg baXzykg qsu mwb acb[g�g brP ��� b[q rD~ `k{YXsb[g�vsg `�V b[� {Y� : ��ykd:�#w>< p R8~ {YXsbi�[`c~�{}g}ykg|mhE
y �[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[qZvsg `�qs�s� {ME�rD~]{YXsb[`cg|mhE��[`c~�� rf�|{Y�f`k��g b ykq�m#P d3ykqsb3�[`cdwvH`c~sb[~�{Y�AE
yk~sq rf��`c~su m y��`� b[dfesuDb[q � `cg��[`cdwvH`h� b[q ��e�m ykvsvsuDrD� y {}rD`c~ qsb acb[uD`cvHb[g`�[p _ ~sqsb[b[qFEs{YXsb � yk� {
{YXzy {Ed3yk~�m[� `k�2{TS�ykg b �|m6�|{}b[d �T�[`c~�{ ykrD~ vzykg|{Y�CS�r {YX-� rDdwrDu9ykg+`cgNb acb[~ rDqsb[~�{}rD� ykuQeHbAXzy a�rD`c�sg
d3y �kbA�fr {fvH`h�`� rDesuDbw{}` �[`c~�� rDqsb[gfqsb acb[uD`cvsdwb[~�{B`k��u9ykg`Jcb:� `k�2{TS�ykg b
�|m6�|{}b[d �Be�mZy��`� b[d P
esuDrD~�J3vsg brP � ykesg rD� y {}b[q �[`cdwvH`c~sb[~�{Y�[p ]^Xsb �[`cdwvH`c~sb[~�{Y�8� yk~ eHb vsg `�qs�s�[b[qLrD~6PTXs`c��� b `cg
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� yk~w�[`c~��|{}r {}��{}b�rD~sqsb[vHb[~sqsb[~�{}u m#P d3ykqsb�` �+P {YXsbrPT�`Xsb[u �Hvsg `�qs�s� {Y�[pj_ qsb ykuDu mhEcr �7yk~�mBg b��Q�srDg b[q
�[`cdwvH`c~sb[~�{Y� ykg bf~s`k{ y akykrDu9ykesuDb�E/{YXsb m ykg bfes�srDu {i`c��{ `k�nuD`�S�b[g8uDb acb[uE�[`cdwvH`c~sb[~�{Y�[p-yEr P
~zykuDu mhEFS{Xsb[~Zb acb[~ZuD`�S P uDb acb[u��[`cdwvH`c~sb[~�{Y� ykg bw~s`k{ y akykrDu9ykesuDb�E:{YXsb m]ykg bBrDdwvsuDb[dwb[~�{}b[q
rD~ � `cdwb�vsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�JcbkpC]^XQ���AE��[`�qsrD~�J rf� u9ykg`Jcb[u mfg b[vsu9yk�[b[qwe�mB�[`cdwvH`h� r {}rD`c~:p
��`k�2{TS�ykg b8qsb acb[uD`cvsdwb[~�{�e�m3g brP ��� rD~�J b	��rf�|{}rD~�Jf�[`cdwvH`c~sb[~�{Y��yk~sq � `cgn��� rD~�Jf` �+P {YXsbrPT�`Xsb[u �
�[`cdwvH`c~sb[~�{Y�^Xzy���yfvH`h� r {}r acb8rDdwvzyk� {�`c~H� `k�2{TS�ykg b �Q�zykuDr { m yk~sq vsg `�qs�s� {}r a�r { m
: ��ykd:�#w>< p
Z�b[uDr9ykesrDuDr { mByk~sq vHb[g|� `cg d3yk~s�[b8rf��rD~s�[g b y�� b[q ��� rD~�J S�b[uDu P {}bA�|{}b[q yk~sq `cv�{}rDdwrf� b[q �[`cdwvH`2P
~sb[~�{Y�AE�qsb acb[uD`cvHb[q<e�m b	��vHb[g|{Y�wrD~ {YXsb y��`� `��[r9y {}b[q qs`cd3ykrD~:p o �s�\X<`k� {YXsb qsb { ykrDuf�f`k�
�[`cdwvs��{ y {}rD`c~wrf� b[dfeHb[qsqsb[q rD~w�[`cdwvH`c~sb[~�{Y� S{XsrD�\X g b[qs�s�[bA��{YXsb � rfe[bi`k�+�[`�qsbiyk~sq qs`��rP
�sdwb[~�{ y {}rD`c~ {YXzy {aXzy���{}`weHbgS�g r { {}b[~FE/yk~sq {YXsb ykdw`c�s~�{ `k�Tb	��vHb[g|{}rf� b {}`weHb vH`h�`� bA�`� b[q
e�m {YXsbwykvsvsuDrD� y {}rD`c~ y��`� b[dfesuDb[g[p ]^XsbA� bwd3y �kbByk~zyku m6� rf�AE+qsbA� rfJc~@yk~sqLrDdwvsuDb[dwb[~�{ y {}rD`c~
uDbA�`�8u9ykeH`cg rD`c���iyk~sq uDbA�`�8b[g g `cg8vsg `c~sb {YXzyk~ qs`crD~�J3b acb[g|mQ{YXsrD~�J � g `cd � �[g}y {}�\X:pfo ykrD~�{}brP
~zyk~s�[b ykuf� ` eHb[�[`cdwbA��b y�� rDb[gAE�y��T� b�S�b[g qsb � b[� {Y�n� yk~BeHb�b	��vHb[� {}b[qw{}` `��[�[�sg S{Xsb[~3vsg `Pacb[~
�[`cdwvH`c~sb[~�{Y�Tykg bnrD~ ��� b�yk~sqfuDbA�`�E�[`�qsbnrf�NeHb[rD~�Jid3ykrD~�{ ykrD~sb[q:p�Ri�z�[`c�sg`� b�Ek{YXsbA� b�eHb[~sb�xs{Y�
dwb[~�{}rD`c~sb[q ykg b ~s`k{ `ce�{ ykrD~sb[q!S�r {YXs`c��{�b��7`cg|{iyk~sq rD~�acbA�|{}dwb[~�{ p���`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q
� `k�2{TS�ykg b8qsb acb[uD`cvsdwb[~�{�g b��Q�srDg bA� Xzy a�rD~�J y[S�rDqsb akykg rDb { mw`k�1XsrfJhX6P �Q�zykuDr { m �[`cdwvH`c~sb[~�{Y�AE
vsg `cvHb[g��[u9y��`� r�xz� y {}rD`c~ yk~sq g b {}g rDb akyku:dwb[�\Xzyk~srf� d �AE�� � �w�[rDb[~�{iyk~sq vsg `cvHb[g�qs`��[�sdwb[~�{ y�P
{}rD`c~ `k�E�[`cdwvH`c~sb[~�{Y�AEHyk~sq y �zb	��rDesuDb dwb yk~���� `cg��[`cdfesrD~srD~�Jf�[`cdwvH`c~sb[~�{Y�[p
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tirDdwrD~�Ji{}` esg rD~�J {YXsb�eHb[~sb�xs{Y�n`k�7�[`cdwvH`c~sb[~�{ `cg rDb[~�{}b[q � `k�2{TS�ykg b�b[~�JcrD~sb[b[g rD~�J {}`g� rDdf�6P
u9y {}rD`c~
� `k�2{TS�ykg b �[`c~��|{}g �s� {}rD`c~FE�{YXsb `ceWV b[� {}r acb `k�-{YXsb g bA� b ykg �\X rf�^� b {iy���rDdwvsuDb[dwb[~�{}rD~�J
yk~ b	�sykdwvsuDb yk~srDd3y {}`cg��[`cdwvH`c~sb[~�{iezy�� b[q `c~ {YXsb rD~�acbA�|{}rfJ�y {}rD`c~ `k�TvH`h�`� rDesuDb vzy { {}b[g ~��
`k�T�[`cdwvH`c~sb[~�{irD~�{}b[g}yk� {}rD`c~���rD~ y � rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{ �/vzykg|{}rD�[�su9ykg u m3{YXsb rD~�{}b[g}yk�rP
{}rD`c~���eHb {TS�b[b[~ y8a�rf� �zykuDrfe y {}rD`c~f�[`cdwvH`c~sb[~�{nyk~sqwr {Y���[uDrDb[~�{Y�[pTlnm qs`crD~�J8{YXsrf��r { rf�jXs`cvHb[q
{YXzy {N{YXsrf�CS�`cg�� S�rDuDuQ�[`c~�{}g rDes��{}b {}`i{YXsb�g b ykuDrfe y {}rD`c~ `k�zqsrfJcr { yku�`ceWV b[� {Y� : yErf�Y�hU <�vsg `Pa�rDqsrD~�J
y a�rf� rDesrDuDr { m rD~�{}b[g|� yk�[b�E�vsuD��JhJ�ykesuDb�{}` {YXsb � �s~s� {}rD`c~zykuzg b[vsg bA� b[~�{ y {}rD`c~���`k�:{YXs`h� bi`ceWV b[� {Y�[p

t vH`h�`� rDesuDbi�[`c~%x�Jc�sg}y {}rD`c~ `k�Eyf�[`cdwvH`c~sb[~�{QP ezy�� b[qH� rDdf�su9y {}rD`c~wb[~�a�rDg `c~sdwb[~�{�rf��qsbrP
vsrD� {}b[q<rD~ yErfJc�sg b �cp��cp ]^Xsb qsr9y�Jcg}ykd rDuDuD���|{}g}y {}bA�f{YXsb � rDdf�su9y {}rD`c~ �[`cdwvH`c~sb[~�{Y�3yk�rP
�[bA�`� rD~�JBb yk�\X `k{YXsb[g`� ��rD~�{}b[g|� yk�[bA��yk~sq ~s`k{}r �2m�rD~�J {YXsb[rDg��[uDrDb[~�{Y� S{Xsb[~ �[b[g|{ ykrD~ b acb[~�{Y� ykg b
{}g rfJhJcb[g b[q:p�]^Xsb rDuDuD���|{}g}y {}rD`c~]qs`�bA�B~s`k{ �[`Pacb[g3ykuDu {YXsb �[`cdwvH`c~sb[~�{Y�f{YXzy { �[`c�suDq b	��rf�|{
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rD~ y � rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{ p���`cdwvH`c~sb[~�{Y��{YXzy { dwrfJhX�{�eHb g bA� vH`c~�� rDesuDb � `cg{� rDdf�su9y�P
{}rD`c~ dw`�qsb[u+qzy { ykezy�� bfyk�[�[bA�`�8`cg�� `cg�{YXsb d3yk~zy�Jcb[dwb[~�{i`k�T�[`cdwdf�s~srD� y {}rD`c~ yk�[g `h�`� {YXsb
~sb {TS�`cg�� ykg b ~s`k{�rD~s�[uD�sqsb[qH� rD~s�[b {YXsbA� b {}`cvsrD�A� ykg b ~s`k{ �[b[~�{}g}yku:{}` {YXsrf��g bA� b ykg �\X:p
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yErfJc�sg b �cp�� �j]^Xsb[I�g `cvH`h� b[q ��`cdwvH`c~sb[~�{ l�y�� b[q ��rDdf�su9y {}rD`c~ ��~�a�rDg `c~sdwb[~�{

	�
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�I JLKMKON��PKRQ �PK �PSUT�� ���PV
]^Xsb[g b ykg b8{YXsg b[b d3ykrD~
� b {i`k���Q�sbA�|{}rD`c~���{YXzy {iykg b y { {}b[dwv�{}b[q {}`BeHb yk~��QS�b[g b[q��

� 	 Xzy { �[`c�suDq eHb {YXsb dw`�qsbA�f`k� rD~�{}b[g}yk� {}rD`c~ZeHb {TS�b[b[~ ys� rDdf�su9y {}`cg �[`cdwvH`c~sb[~�{
yk~sqLywa�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{XW _T�8r {8vH`h�`� rDesuDb {}` qsbA� rfJc~Lyk~Lyk~srDd3y {}`cg��[`cd P
vH`c~sb[~�{ S�r {YXwy � � �w�[rDb[~�{}u m �zb	��rDesuDb�rD~�{}b[g|� yk�[b�E�{}` ykqsqsg bA�`��{YXsb�~sb[b[q��n`k�7qsr �7b[g b[~�{
rD~�{}b[g}yk� {}rD`c~ dw`�qsbA�YW

� � `�SResu9yk� �hP eH` �-� rDdf�su9y {}`cgN�[`cdwvH`c~sb[~�{Y�E� yk~ d3y �kb�{YXsb[d � b[u acbA�Ea�rf� rDesuDb � vsg bA� b[~�{	�
rD~ {YXsb[�}ykdwb a�rDg|{}�zyku+b[~�a�rDg `c~sdwb[~�{XW � `�S�ykg b {YXsb m ~s`k{}r�xzb[q `k��b acb[~�{Y�i{YXzy {iykg b
g b[uDb akyk~�{n{}` {YXsb[dZW 	 Xzy {n{ m�vHb8`k�+dwb[�\Xzyk~srf� d ��ykg big b��Q�srDg b[q3� `cgnd3yk~zy�JcrD~�J {YXsb
a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{�{YXzy {��[`c~�{ ykrD~�� y ~Q�sdfeHb[g�`k��� rDdf�su9y {}b[q `ceWV b[� {Y�YW

� ]N`=S{Xzy { b	��{}b[~�{ rf�3r {3vH`h�`� rDesuDb {}`Zqsb[�[`c�svsuDb {YXsb a�rf� �zykuDrfe y {}rD`c~ dw`�qs�suDb � g `cd
{YXsb � rDdf�su9y {}`cgidw`�qs�suDb {}` eHbwykesuDb {}`HXsrDqsbf{YXsb �[`cdwvsuDb	��r { m `k�n{YXsbB�s~sqsb[g u m�rD~�J
Jcg}ykv�XsrD�A�H�|m6�|{}b[d�yk~sqIvsg bA� b[~�{Ly XsrfJhXIuDb acb[u rD~�{}b[g|� yk�[bL{}` {YXsb]�[uDrDb[~�{Y� `k�f{YXsb
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yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{ p ��`c~�� b��Q�sb[~�{}u mhE Xs`�S {}` ykvsvsg `�yk�\X@{}` {YXsb3�\XzykuDuDb[~�JcbB`k�
rD~s�[g b y�� rD~�J {YXsb g brP ���}ykesrDuDr { m3`k�N{YXsb ti~srDd3y {}`cg��[`cdwvH`c~sb[~�{ p

_ ~<{YXsb � `cuDuD`�S�rD~�J � b[� {}rD`c~��w{YXsbA� b rf�`� �sbA� ykg b b	��vsu9ykrD~sb[qRrD~<dw`cg b qsb { ykrDu�yk~sq<{YXsb
ykvsvsg `�yk�\XsbA�iykqs`cv�{}b[q {}`wyk~��QS�b[g�{YXsb��Q�sbA�|{}rD`c~�� ykg b rD~�{}g `�qs�s�[b[q:p

-4  � �%� B �  '+p:?A()�  ��������&$')(C� l  �r9  W (�� l  48� t &$' B � n & < B "$�%��'+�=��( ; ��4  
�!(C& < �%��'+�
ti~]rD~�{}b[g}yk� {}rD`c~]`��[�[�sg`�gS{Xsb[~]{YXsb � rDdf�su9y {}`cg y { {}b[dwv�{Y� {}` dw`�qsr �2m {YXsb �|{ y {}rD�B`cg q�m#P
~zykdwrD� �|{ y {}b `k�sy^Jcb[`cdwb {}g rD�T`ceWV b[� {NrD~ {YXsb�a�rDg|{}�zykucb[~�a�rDg `c~sdwb[~�{MEkyk~sq �[`c~�acb[g`� b[u mhE�S{Xsb[~
{YXsb a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{ g bA� vH`c~sq���{}`B{YXsbA� b[�|{ y {}b �\Xzyk~�JcbA� e�m {}g rfJhJcb[g rD~�Jfb acb[~�{Y�[p _ ~
{YXsrf��g bA� b ykg �\X S�`cg��+EQ{YXsb��[u9y��`� r�xz� y {}rD`c~ `k�H{YXsb�rD~�{}b[g}yk� {}rD`c~���rf��d3ykqsb�� g `cd {YXsb�rD~�Xsb[g b[~�{
�|{}g �s� {}�sg}ykus�[`cdwvsuDb	��r { m vH`crD~�{�`k�za�rDb�SgE�g}yk~�JcrD~�Ji� g `cd 14+.#&%259!�Ec� yk��� rD~�J y � rD~�JcuDb�Eh� rDdwvsuDb
�\Xzyk~�JcbfrD~ {YXsb-�|{ y {}b�EH{}`
1>E>E4/C- E 14+.-�EH� yk��� rD~�J yk~ ykg g}y m `k� y {}`cdwrD�g�|{ y {}b �\Xzyk~�JcbA�aS�r {YX
y {}rDdwb qsrDdwb[~�� rD`c~Ly { { yk�\Xsb[q]{}` {YXsb[d p:R8~sbBvzykg|{}rD�[�su9ykg8�[`c~s�[b[g ~@`k�n{YXsbBg bA� b ykg �\X@g brP
J�ykg qsrD~�Jf{YXsb rD~�{}b[g}yk� {}rD`c~��^Xzy���eHb[b[~ {}`�S�ykg q�� qsb {}b[g dwrD~srD~�Jf{YXsb vzy { {}b[g ~ `k�E�\Xzyk~�JcbA� rD~
{YXsbi~zy {}�sg bi`k�:{YXsb8rD~�{}b[g}yk� {}rD`c~��nqs�sg rD~�J {YXsbiuDr � b {}rDdwb�`k�-y �[b[g|{ ykrD~
� rDdf�su9y {}rD`c~Bb	��b[g �[rf� bkp
]^Xsrf�^Xzy���uDb ykq {}` {YXsb `ceWV b[� {}r acb `k�Eqsrf� �[`Pacb[g rD~�J S{Xsb {YXsb[g��[b[g|{ ykrD~ { m�vHbA� `k��� rDdf�su9y {}rD`c~
dw`�qsb[uf�-{}b[~sqf{}`8vsg `�qs�s�[b�`c~su m �[b[g|{ ykrD~fdw`�qsbA�E`k�/rD~�{}b[g}yk� {}rD`c~ �[`c~�� rf�|{}b[~�{}u m �Q`cgCS{Xsb {YXsb[g
g}yk~sqs`cd"dw`�qsbn�\Xzyk~�JcbA� ykvsvHb ykg`�N{}`8eHb�yi�[`cdwdw`c~ vzy { {}b[g ~-S�r {YXsrD~ {YXsb �}ykdwb�dw`�qsb[uDrD~�J
vzykg}ykqsrfJcd}E%� ��JhJcbA�|{}rD~�J3y S�b y � �[`cg g b[u9y {}rD`c~ eHb {TS�b[b[~ {YXsb { m�vHb `k�N{YXsb[� rDdf�su9y {}rD`c~ yk~sq
{YXsb g bA� �su {}rD~�J rD~�{}b[g}yk� {}rD`c~��[p

_ `k{}b {YXzy {3{YXsb S�`cg q rD~�{}b[g}yk� {}rD`c~<rf�3��� b[q>rD~R{YXsb �[`c~�{}b	��{ `k� !$#&%('6#&3 -036+ 5736+.-0/#&
1 !0+859#&3��8g b � b[g g rD~�J {}` {YXsbwdwbA�`�}y�JcbBrD~�{}b[g �\Xzyk~�JcbA�[S{XsrD�\XZykg rf� bBqs�sg rD~�J rD~�{}b[g|� yk�[bBrD~�ac`2P
� y {}rD`c~:p:]^Xsb[g b ykg bw`k{YXsb[g vzykg}ykqsrfJcd � rD~�� `k�2{TS�ykg b3b[~�JcrD~sb[b[g rD~�JHS{XsrD�\X@vsu9yk�[b � uDrfJhX�{}u m
qsr �7b[g b[~�{Bdwb yk~srD~�J {}`LrD~�{}b[g}yk� {}rD`c~:p
_ ~�{}b[g}yk� {}rD`c~6P ezy�� b[q vsg `hJcg}ykdwdwrD~�J�E�y {}b[g d ��� b[q
e�m�|+b[b
: |+b[bM�hU&<qE-� `cg rD~��|{ yk~s�[b�EEqsb�xz~sbA�fyk~@rD~�{}b[g}yk� {}rD`c~@y�� y}� b[vzykg}y {}bw�[`c~��|{}g �s� { yk~sq
`cg`J�yk~srfe[bA��yBvsg `hJcg}ykd#rD~�{}`B�[`cdwvH`c~sb[~�{Y� yk~sq rD~�{}b[g}yk� {}rD`c~��[pj]^Xsrf��ykvsvsg `�yk�\XFE+Xs`�S�b acb[gAE
d3yk~sqzy {}bA��y g �s~6P {}rDdwb�b akykuD�zy {}`cgAEQrD~ ykqsqsr {}rD`c~B{}`fy[�|{ yk~sqzykg q vsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�Jcb
�[`cdwvsrDuDb[gAEH{}` yk~zyku m6e[bByk~sq acb[g r �2m {YXsb vsg `hJcg}ykd � �8rD~�{}b[g}yk� {}rD`c~��AE0S{XsrD�\X]rD~sb a�r { ykesu m rD~6P
�[�sg`��yf�[b[g|{ ykrD~ g �s~6P {}rDdwbi`Pacb[g`Xsb ykq yk~sq!S�`c�suDq vsg `cezykesu m3g b��Q�srDg b � �svsvH`cg|{�qs�sg rD~�Jf{YXsb
� `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{�v�Xzy�� bkp Ri{YXsb[g�g bA� b ykg �\Xsb[g`� : _ rDbM�#b><+��� b {YXsb8{}b[g d#�[`cdwvH`c~sb[~�{
rD~�{}b[g}yk� {}rD`c~:S{Xsb[~ g b � b[g g rD~�J {}` uD`�S P uDb acb[u7�[`cdwdf�s~srD� y {}rD`c~wvzy { {}b[g ~�� S{XsrD�\X b[~zykesuDbi{YXsb
�[`cdwvH`c~sb[~�{Y� {}`3eHb �[`cdwvzy {}rDesuDb {}`3b yk�\X `k{YXsb[g8yk~sq d3y �kb {YXsb[d �[`�`cvHb[g}y {}b yk~sq rD~�{}brP
Jcg}y {}b^� b ykdwuDbA�`� u m e�mwykq�Xsb[g rD~�J {}` �[b[g|{ ykrD~Bvsg `k{}`��[`cuf�[p�_ ~w{YXsrf�T{YXsbA� rf�AEQ{YXsrf�T{}b[g d rf� ��� b[q
{}` �s~sqsb[g uDrD~sb�{YXsbi�[`cdwvH`c~sb[~�{�rD~�{}b[g}yk� {}rD`c~�� S{XsrD�\Xw{ y �kb8vsu9yk�[biy {�y[XsrfJhXsb[g `cvHb[g}y {}rD`c~zyku
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uDb acb[uHyk~sq S{XsrD�\X3qsrDg b[� {}u m b	��vsuD`cr {�{YXsb �[`cdwvs��{ y {}rD`c~zykus�[`c~�{}b[~�{�`k�7{YXsb�rD~�{}b[g}yk� {}rD~�J vzykg P
{}rDbA�[p
� ��(8��3)& (83=��4  > ��� '+�2" ;
]^Xsbfb	��rf�|{}b[~s�[bf`k� df�su {}rDvsuDb yk� {}r acb�� r p bkp dw`Pa�rD~�J ��`ceWV b[� {Y�8rD~ y G8rDg|{}�zyku ��~�a�rDg `c~sdwb[~�{
� G � �7~sb[�[bA�`� r { y {}bA�-{YXsb b[dwvsuD`Pm�dwb[~�{-`k�sy�~Q�sdfeHb[g+`k��dwb[�\Xzyk~srf� d �:{}`{Xzyk~sqsuDbj� r {}�zy {}rD`c~��
� �s�\X y��n`ceWV b[� {nuD`�ykqsrD~�J�Ec`ceWV b[� {�rDqsb[~�{}r�xz� y {}rD`c~Byk~sqwd3yk~srDvs�su9y {}rD`c~FEk�[`cuDuDrf� rD`c~fqsb {}b[� {}rD`c~
yk~sq �[`cuDuDrf� rD`c~ g bA� vH`c~�� b�E�a�rDb�S � � ykdwb[g}y �Bd3yk~zy�Jcb[dwb[~�{ yk~sq ��� b[g rD~�{}b[g}yk� {}rD`c~:p ]^Xsb
{}b[g d =>57/?+8)@14A -036=>57/C#&36% -036+���� �zykuDu m rDdwvsuDrDbA� y ��� b[g rD~�{}b[g}yk� {}rD`c~]dwb { ykv�Xs`cg ezy�� b[qZ`c~
{YXsb rDdwdwb[g`� rD`c~3`k�N{YXsb ��� b[g�rD~�{}`f{YXsb �[`cdwvs��{}b[g Jcb[~sb[g}y {}b[q b[~�a�rDg `c~sdwb[~�{�{YXsg `c��JhX {YXsb
��� b `k� � vHb[�[r9yku�Xzykg q%S�ykg b � �s�\X@y�� y
Xsb ykqLdw`c�s~�{}b[qLqsrf� vsu9y mhE0Xsb ykqL`cg8eH`�q�m {}g}yk� �QrD~�J
qsb a�rD�[bA�AE qzy { y JcuD`PacbA� yk~sqoOcx � `c�s~sqo�|m6�|{}b[d � : yz�sgY�#b>< p tiu {YXs`c��JhX>{YXsb]ti~srDd3y {}`cg
�[`cdwvH`c~sb[~�{ rDdwvsuDb[dwb[~�{}b[q@qs�sg rD~�J {YXsrf�-�|{}�sq�mhE vsg bA� b[~�{Y�wy Ocx a�rDg|{}�zyku�b[~�a�rDg `c~sdwb[~�{ME
{YXsbwb[dwv�Xzy�� rf� rf� `c~=Jcb[~sb[g}y {}rD~�J {YXsbweHbAXzy a�rD`c�sg `k��{YXsb3`ceWV b[� {Y�[S{XsrD�\X@vH`cvs�su9y {}bB{YXsb
b[~�a�rDg `c~sdwb[~�{MEEg}y {YXsb[g {YXzyk~]{YXsbw{ m�vHb3`k����� b[gfrD~�{}b[g}yk� {}rD`c~:p ti� �Q~s`�S�uDb[q�JcrD~�J {YXsbw� yk� {
{YXzy {���� b[g�rD~�{}b[g}yk� {}rD`c~ {YXsg `c��JhX rDdwdwb[g`� r acb8rD~�{}b[g|� yk�[bA��rf���[`c~�� rDqsb[g b[q {}`BeHb rDdwvH`cg|{ yk~�{
: l�g|m%�#b6E 
 rfJ#�hO><qEE{YXsb ti~srDd3y {}`cg �[`cdwvH`c~sb[~�{ � �fb[~�a�rDg `c~sdwb[~�{ �`Xs`c�suDq eHb3�[u9y��`� r�xzb[q y��
y ~s`c~6P rDdwdwb[g`� r acbgG �Ig b[u m�rD~�J `c~ {YXsbf�[u9y��`� rD� 	 _|o I � 	�rD~sqs`�S{�AE1_ �[`c~��AENo `c��� bByk~sq
IN`crD~�{}b[g������ b[g�rD~�{}b[g}yk� {}rD`c~ vzykg}ykqsrfJcd p

]^Xsb�ti~srDd3y {}`cg+�[`cdwvH`c~sb[~�{Nb[dwvsuD`Pm6�Ey�~Q�sdfeHb[gN`k�zrD~�{}b[g ~zyku��[u9y��`� bA�N{YXzy {N�s~sqsb[g|{ y �kb
{YXsb { y����<`k� d3yk~zy�JcrD~�J@{YXsb�Ocx b[~�a�rDg `c~sdwb[~�{ p ]^Xsb]d3ykrD~ �[u9y��`� bA� ykg b������	��
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�����)E������� � ���!�������"#���#��$����+E%��&�����'�"#���#��$����+E(��)���$
��*�+���*�, yk~sq
��+���-#��������.��/p t<qsb { ykrDuDb[q qsrf� �[���`� rD`c~ `k�s{YXsbA� b��[u9y��`� bA� ��{YXsb[rDgNg `cuDbA�Tyk~sq g bA� vH`c~�� rDesrDuDr {}rDbA�
yk~sq {YXsb[rDg�rD~�{}b[g g b[u9y {}rD`c~���ykg b vsg bA� b[~�{}b[q rD~ � Xzykv�{}b[gab�p

]N` vH`cvs�su9y {}b {YXsbia�rDg|{}�zykuHb[~�a�rDg `c~sdwb[~�{MEs`ceWV b[� {^� rDdf�su9y {}`cg`� �`Xs`c�suDq �kb[b[v y-Jcb[~sb[g rD�
vH`crD~�{}b[g {}` {YXsbLb[~�a�rDg `c~sdwb[~�{ {YXsb mIykg bLb	��vHb[� {}b[q {}`Rg b[~sqsb[g {YXsb[rDg b	��rf�|{}b[~s�[b]rD~ � y
vH`crD~�{}b[g S{XsrD�\X �`Xs`c�suDq eHb vzy��`� b[q {}`@{YXsbs� rDdf�su9y {}`cgBe�mR{YXsb �[`c~�{ ykrD~sb[g ykvsvsuDrD� y {}rD`c~
qs�sg rD~�J {YXsb uD`�ykqsrD~�JByk~sq rD~sr {}r9ykuDrfe y {}rD`c~wv�Xzy�� bkp ]^Xsb ykvsvsg `�yk�\X { y �kb[~ {}` Xzyk~sqsuDb {YXsbA� b
g b��Q�srDg b[dwb[~�{Y� Xzy�� eHb[b[~ {}` rDdwvsuDb[dwb[~�{fy �[`cdwvH`c~sb[~�{f� g}ykdwb�S�`cg���S{XsrD�\X rDdwvH`h� bA�fy
~Q�sdfeHb[g `k� g �suDbA�fg bAJc�su9y {}b[q e�m y S�b y � y�Jcg b[b[dwb[~�{ p�]^Xsb y�Jcg b[b[dwb[~�{ rf�fg b ykuDrfe[b[q rD~
{YXsb � `cg d `k� yk~ 5736+.-0/0/
1 !$-2!$#&36+8/ 1 !0+Nyk~sq b[~�� `cg �[b[q e�m {YXsb � g}ykdwb�S�`cg�� {}`wb[~�� �sg b akykuDrDq
rD~�{}b[g}yk� {}rD`c~�� eHb {TS�b[b[~I{YXsb � rDdf�su9y {}`cgw�[`cdwvH`c~sb[~�{Y� yk~sq>{YXsbLyk~srDd3y {}`cg3�[`cdwvH`c~sb[~�{ p
]^Xsb qsb { ykrDuf��`k�N{YXsb dwb[�\Xzyk~srf� d ��rD~�ac`cu acb[q ykg b qsrf� �[���`� b[q rD~ � Xzykv�{}b[g N�p
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]^Xsb ~s`k{}rD`c~ `k�N�[`c�svsuDrD~�J�EseH`cg g `�S�b[q � g `cd �|{}g �s� {}�sg b[q qsbA� rfJc~ ykvsvsg `�yk�\XFEzrf��qsb�xz~sb[q y��
� {YXsb8dwb y�� �sg bi`k�+{YXsb �|{}g b[~�Jk{YX `k�Ny��`� `��[r9y {}rD`c~3bA�|{ ykesuDrf�`Xsb[q e�m y �[`c~s~sb[� {}rD`c~3� g `cd `c~sb
dw`�qs�suDbf{}` yk~s`k{YXsb[g � : l�`�`#��L&< p ti~@rD~�{}b[g bA�|{}rD~�J �[`c�s~�{}b[g b	�sykdwvsuDbB{}` Jc`�`�qL�[`c�svsuDrD~�J
rf�fdwb[~�{}rD`c~sb[q rD~ l�`�`��\X�� �BeH`�` �@`c~ R8eWV b[� {
R8g rDb[~�{}b[q ti~zyku m6� rf�Byk~Rx8bA� rfJc~ : l�`�`#��L&<
qsbA� �[g rDesrD~�J y3dw`�qs�su9ykg{�|{}b[g b[`!�|m6�|{}b[d�rD~ S{XsrD�\X {YXsbfvH`�S�b[g � �svsvsu m rf�iuD`�� y {}b[q rD~ `c~sb
`k�N{YXsbg� vHb y �kb[g � ykesrD~sb {Y�[p

]^Xsb �[`cdwvH`c~sb[~�{ ezy�� b[q3qsb acb[uD`cvsdwb[~�{�ykvsvsg `�yk�\XwrDdwvsuDrDbA�Tyk~sqwvsg `cdw`k{}bA� S�b y � �[`c�6P
vsuDrD~�J e�mwr {Y�Tacb[g|mw~zy {}�sg b�E�y�� dwb[~�{}rD`c~sb[qwb ykg uDrDb[g[p�yz�sg|{YXsb[g dw`cg b�E�y esg `�ykqwb	�sykdwrD~zy {}rD`c~
`k�/{YXsb��\Xzykg}yk� {}b[g rf�|{}rD�A��`k�:yi{ m�vsrD� yku�� rDdf�su9y {}rD`c~ b[~�JcrD~sb�yk~sqwygOcx a�rf� �zykuDrfe y {}rD`c~-�|m6�|{}b[d
g b acb ykuf��y �[uDb ykg��[`c~s�[b[v�{}�zyku:qsrf�|{}rD~s� {}rD`c~3eHb {TS�b[b[~ {YXsbi{TS�` �zy ~zy {}�sg}ykuHezy�� rf��� `cg�qsb[�[`c�6P
vsuDrD~�JspT��rDdf�su9y {}rD`c~ b[~�JcrD~sbA��rDdwvsuDb[dwb[~�{ �|m�dfeH`cuDrD��� ykuD�[�su9y {}rD`c~��Eezy�� b[qB`c~wy8�[`c~�{}rD~Q�s`c���
�|m6�|{}b[d � d3y {YXsb[d3y {}rD� yku � dw`�qsb[u:`cg�`c~ yBqsrf� �[g b {}b b acb[~�{8dw`�qsb[uqE%S{Xsb[g b y��iy a�rf� �zykuDrfe y�P
{}rD`c~ yk~sqLyk~srDd3y {}rD`c~H�|m6�|{}b[d d3yk~srDvs�su9y {}bA�{Jcb[`cdwb {}g rD� yk~sq �[`cuD`cg qzy { yw{}` �\Xzyk~�Jcbf{YXsb
vH`h� r {}rD`c~FEH`cg rDb[~�{ y {}rD`c~ yk~sqLykvsvHb ykg}yk~s�[b `k��{YXsb Jcb[`cdwb {}g rD� `ceWV b[� {Y�[p[_ { � b[b[d � ~zy {}�sg}yku
{}`L{YXsrD~ �@`k� y � r {}�zy {}rD`c~
S{Xsb[g b {YXsb qzy { yLvsg `�qs�s�[b[q<e�m {YXsbH� rDdf�su9y {}`cg`� ykg bH� rDdwvsu m
{}g}yk~�� u9y {}b[q3rD~�{}` {YXsb�a�rf� �zykuDrfe y {}rD`c~ �|m6�|{}b[d#yk~sq3� yk��� b {YXsbaOcx `ceWV b[� {Y�n{}` �\Xzyk~�Jcb {YXsb[rDg
�|{ y {}bA�[ps]^Xsrf�f�[`c~s�[b[v�{}�zyku�qsrf�|{}rD~s� {}rD`c~FE�Xs`�S�b acb[gAE�{}b[~sq��f{}` esuD�sg rD~@vsg}yk� {}rD�[b�Ej� rD~s�[b y
� rDdf�su9y {}`cg�ezy�� b[q `c~ ywv�X�m6� rD� ykuEdw`�qsb[uqEs� `cg b	�sykdwvsuDb�E+Jcb[~sb[g}y {}bA�8vH`h� r {}rD`c~ yk~sq `cg rDb[~6P
{ y {}rD`c~ rD~�� `cg d3y {}rD`c~:S{XsrD�\X � yk~ qsrDg b[� {}u m dw`�qsr �2m3{YXsb[�|{ y {}b `k�E{YXsb[Jcb[`cdwb {}g rD� `ceWV b[� {Y�[p
o `cg b[`Pacb[gn{YXsb rD~�{}b[g}yk� {}rD`c~w`k�+yk~w`ceWV b[� { S�r {YXw`k{YXsb[gn`ceWV b[� {Y� � `cgjS�r {YXB{YXsb ��� b[g�� rD~B{YXsb
a�rDg|{}�zyku�b[~�a�rDg `c~sdwb[~�{fd3y m g b��Q�srDg b3r {Y� eHbAXzy a�rD`c�sg[� rDdf�su9y {}`cg8{}` rDdwdwb[qsr9y {}b[u m yk�[�[bA�`�
uD`�S uDb acb[u Jcb[`cdwb {}g rD� qzy { y}� �s�\X y��-Ocx acb[g|{}b	�@rD~�� `cg d3y {}rD`c~FE7{}` � ykuD�[�su9y {}bBy g b ykuDrf�|{}rD�
g bA� vH`c~�� b ��eH`k{YXB`k�)S{XsrD�\X � ��JhJcbA�|{n{}rfJhX�{��[`c�svsuDrD~�Jsp�]^Xsrf� �[g b y {}bA�ny8{}b[~�� rD`c~wrD~Bqsb[�[rDqsrD~�J
S{Xsb {YXsb[g�{}` {}rfJhX�{}u m �[`c�svsuDb�{YXsb�eHbAXzy a�rD`c�sgj� rDdf�su9y {}`cg`�N{}` {YXsb{Jcg}ykv�XsrD�A�j�|m6�|{}b[d b[~sqzyk~6P
Jcb[g rD~�Jwg brP ���}ykesrDuDr { m yk~sq b y�� b `k��qsb acb[uD`cvsdwb[~�{MEH`cg�{}`3qsb[�[`c�svsuDb {YXsb[d y { {YXsb b	��vHb[~�� b
`k�EuDbA�`� �zb	��rDesrDuDr { m3`c~ {YXsbg� rDdf�su9y {}`cg`� � rDqsbkp

]^Xsb ykvsvsg `�yk�\X ykqs`cv�{}b[q rD~@{YXsrf�fg bA� b ykg �\X S�`cg��@rf� {}` rD~s�[`cg vH`cg}y {}bw{YXsb3{ y����W� g brP
�Q�srDg rD~�J {}rfJhX�{ �[`c�svsuDrD~�J rD~�{}` {YXsb{Jcg}ykv�XsrD�A�ndw`�qs�suDb�� r p bkpE{YXsbiyk~srDd3y {}`cgT�[`cdwvH`c~sb[~�{	��y��
df�s�\X y�� vH`h�`� rDesuDbkp ]N` yk�\XsrDb acb�{YXsrf�AE�yg� rDdwvsuDb�g rfJcrDq eH`�q�m � rDdf�su9y {}`cg�yk~sqwdwb[�\Xzyk~srf� d �
� `cg��[g b y {}rD~�Jwyk~sq g brP ��� rD~�JBvsg brP qsb�xz~sb[q dw`k{}rD`c~
� b��Q�sb[~s�[bA� ykg b rD~s�[`cg vH`cg}y {}b[q rD~�{}` {YXsb
yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{ p R8~ {YXsb `k{YXsb[g Xzyk~sqFE�{YXsb yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{ � � rD~�{}b[g|� yk�[b
rf� ezy�� b[qZ`c~Z~zykdwbBezy�� b[q rD~�ac`�� y {}rD`c~@yk~sqZb[~�� �sg bA� {YXzy { {YXsb3rD~�{}b[g ~zyku qsb { ykrDuf� `k��{YXsb
�s~sqsb[g u m�rD~�JmJcg}ykv�XsrD�A� �|m6�|{}b[d#g b[d3ykrD~�� XsrDqsqsb[~ {}`f{YXsb � rDdf�su9y {}rD`c~wvsg `hJcg}ykdwdwb[g[pTl�`k{YX
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`k�n{YXsbA� bwqsb[�[rf� rD`c~�� uDb ykq {}`!S�b y � �[`c�svsuDrD~�Jsp � `�S�b acb[gAEN{}`}� �svsvH`cg|{ {YXsbB~sb[b[q�� `k��{YXsb
� rDdf�su9y {}`cg`�N{YXzy {�g b��Q�srDg b�� g b��Q�sb[~�{nrD~�{}b[g}yk� {}rD`c~-S�r {YX {YXsb^Jcg}ykv�XsrD�A� �|m6�|{}b[d}E�y � b { `k�HuD`�S
uDb acb[u:� �s~s� {}rD`c~��{Xzy acb eHb[b[~ vsg `Pa�rDqsb[q {}` � yk�[rDuDr { y {}b8y {}`cdwrD�8rD~�{}b[g}yk� {}rD`c~��[p

	�

��
�� ������� � ��� �
]^Xsbn� `cuDuD`�S�rD~�J�vH`crD~�{Y�8Xzy acb�eHb[b[~fb��7b[� {}r acb�rD~ qsb�xz~srD~�J {YXsbneH`c�s~sqzykg rDbA�N`k��{YXsrf�-g bA� b ykg �\X
S�`cg�� �

� ]^Xsb ti~srDd3y {}`cgf�[`cdwvH`c~sb[~�{Bqs`�bA�w~s`k{ � �svsvH`cg|{3y df�su {}r P ��� b[g qsrf�|{}g rDes��{}b[q a�rDg P
{}�zykuTb[~�a�rDg `c~sdwb[~�{ pwtiu {YXs`c��JhX {YXsbB�s~sqsb[g u m�rD~�J �[`cdwvH`c~sb[~�{gS�rDg rD~�J {}b[�\Xs~s`cuD`hJkm
��� b[q rD~]{YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~�� �^R o �kx �^R o � b[~zykesuDbA�fg b[dw`k{}b3yk�[�[bA�`�f{}` {YXsb
�[`cdwvH`c~sb[~�{ � � rD~�{}b[g|� yk�[b�E+yk~sq � `cdwbf`k� {YXsbf� �s~s� {}rD`c~zykuDr { m vsg `Pa�rDqsb[qLrD~ {YXsb ti~sr P
d3y {}`cg � � rD~�{}b[g|� yk�[ba� �s�\X y��nqsb ykq g b[� �k`c~srD~�JByk~sq3g brP ���}ykesuDb eHbAXzy a�rD`c�sg`�AE�vsg `cdwrf� b
yk~3rDdwvsg `Pacb[q3vHb[g|� `cg d3yk~s�[b rD~3y qsrf�|{}g rDes��{}b[q3b[~�a�rDg `c~sdwb[~�{ME�qsrf�|{}g rDes��{}b[q � rDdf�su9y�P
{}rD`c~ rf��~s`k{{� vHb[�[r�xz� ykuDu m ykqsqsg bA�`� b[q rD~ {YXsrf��g bA� b ykg �\X:p�x8rf�|{}g rDes��{}b[q �[`cdwvs��{ y {}rD`c~
g b��Q�srDg bA��� ykg b � �suDu mBqsbA� rfJc~sb[qFE�g `ces���|{�dwb[�\Xzyk~srf� d �n{}`-Xzyk~sqsuDb df�su {}r P ��� b[g�� df�su {}r P
vsg `��[bA�`��rD~�{}b[g}yk� {}rD`c~ yk�[g `h�`��{YXsb ~sb {TS�`cg��+E�S{XsrD�\X}�`Xs`c�suDqFEzrD~ r {Y� b[u � Es�[`c~��|{}r {}��{}b y
� b[vzykg}y {}b g bA� b ykg �\X b��7`cg|{ p ]^Xsrf�AEs{YXsb[g b � `cg b�Ezrf��uDb �2{ y�� yf� ��{}�sg b b[~�Xzyk~s�[b[dwb[~�{ {}`
{YXsb �[`cdwvH`c~sb[~�{ p

� ]^Xsb yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA�ib[dwvsuD`Pmcb[q rD~ {YXsb g bA� b ykg �\X ykg b g bA�|{}g rD� {}b[q {}`wg rfJcrDq6P
eH`�q�m yk~srDd3y {}rD`c~:pC]^Xsb eHbAXzy a�rD`c�sg�`k�Nqsb � `cg d3ykesuDb8eH`�qsrDbA��yk~sq yk~srDd3y {}rD`c~w{ m�vHbA�
� �s�\XRy�� uDr��Q�srDqFEE�[uD`k{YXFE�xzg b `cg-� dw` �kb yk~srDd3y {}rD`c~FE1S{XsrD�\X g b��Q�srDg b
� rfJc~sr�xz� yk~�{}u m
qsr �7b[g b[~�{ ykvsvsg `�yk�\XsbA� {}` Jcb[`cdwb {}g rD� � yk~sq yk~srDd3y {}rD`c~ � dw`�qsb[uDrD~�J � g `cd {YXzy { `k�
g rfJcrDq6P eH`�qsrDbA�AE�ykg b uDb �2{�`c��{�`k�N{YXsbg� �[`cvHbkp

� ]^Xsb ��� b[g�rD~�{}b[g}yk� {}rD`c~
S�r {YX {YXsbgOcx b[~�a�rDg `c~sdwb[~�{�rf��`c~su m3`k�NuDrDdwr {}b[q3rD~�{}b[g bA�|{ rD~
{YXsrf� �|{}�sq�mcpBtiq�akyk~s�[b[q@rD~�{}b[g}yk� {}rD`c~ rD~�{}b[g|� yk�[bA� yk~sq {}b[�\Xs~sr��Q�sbA� {YXzy { ykg b ��� �zyku
{}`�xz~sq>rD~<d3yk~�m Ocx a�rDg|{}�zyku^S�`cg uDq��AE^� �s�\XIy��:Xsb ykq dw`c�s~�{}b[q qsrf� vsu9y mhE^Xsb ykq
yk~sq eH`�q�m {}g}yk� �QrD~�J3qsb a�rD�[bA�AE:qzy { y JcuD`PacbA�8b {}�kp�E:ykg b ~s`k{a� �svsvH`cg|{}b[q e�m {YXsb ti~6P
rDd3y {}`cg��[`cdwvH`c~sb[~�{ p^]^Xsb g b y�� `c~ � `cg�{YXsrf� rf� d3ykrD~su m yk~ yk�[�[bA�`� rDesrDuDr { m vsg `cesuDb[d��
tiq�akyk~s�[b[qwrD~�{}b[g}yk� {}rD`c~ rD~�{}b[g|� yk�[bA��g b��Q�srDg b^� `cv�Xsrf�|{}rD� y {}b[q � yk~sqBb	��vHb[~�� r acb � Xzykg q6P
S�ykg b yk~sq}� `k�2{TS�ykg b �/yBg bA� `c�sg �[bgS{XsrD�\XHS�y�� ~�� {8y akykrDu9ykesuDb {}` {YXsb yk��{YXs`cg[p

� tiu {YXs`c��JhX y �[`c~�� rDqsb[g}ykesuDbiykdw`c�s~�{�`k�:{YXsrf��g bA� b ykg �\X b��7`cg|{ Xzy���eHb[b[~ qsb ac`k{}b[q {}`
{YXsb xzb[uDq�� `k� � rDdf�su9y {}rD`c~ yk~sqL�[`cdwvs��{}b[g yk~srDd3y {}rD`c~FEH{YXsrf� �|{}�sq�mLqs`�bA� ~s`k{ ykrDd
{}` vsg `�qs�s�[bwy eHb { {}b[g `cg yk~]rDdwvsg `Pacb[q�� rDdf�su9y {}rD`c~ dw`�qsb[u�`k��y �[b[g|{ ykrD~��|m6�|{}b[d
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~s`cg qs`�bA� r { rD~�{}b[~sqL{}` rD~�{}g `�qs�s�[bwy ~s`Pacb[unyk~srDd3y {}rD`c~ `cg g b[~sqsb[g rD~�J {}b[�\Xs~sr��Q�sbkp
]^Xsb vsg rDd3ykg|m ykrDd rf�w{}` ykvsvsu mRy@g b[�[b[~�{ ykvsvsg `�yk�\X>rD~ �># /?+�� 14/C- -03,E4573 -$-0/?573,E�E
~zykdwb[u m {YXsb��[`cdwvH`c~sb[~�{QP ezy�� b[qm� `k�2{TS�ykg b�qsb acb[uD`cvsdwb[~�{ ykvsvsg `�yk�\XFE {}` � rDdf�su9y {}rD`c~
� `k�2{TS�ykg b�qs`cd3ykrD~By��ny esg `�ykqsb[gjxzb[uDqFEQyk~sqwrD~Bvzykg|{}rD�[�su9ykgAEk{}` {YXsb�a�rf� �zykuDrfe y {}rD`c~ `k�
qsrfJcr { yku `ceWV b[� {Y� �PeHbAXzy a�rD`c�sg`�+{YXzy {Nykg bjJcb[~sb[g}y {}b[q yk~sq �[`�`cg qsrD~zy {}b[q e�m � rDdf�su9y {}rD`c~
dw`�qsb[uf�[p ]^Xsb[g b � `cg b {YXsb d3ykrD~ � `��[��� `k�E{YXsb g bA� b ykg �\XsXzy�� eHb[b[~ `c~ {YXsb yk~zyku m6� rf�
`k�/{YXsb � rDdf�su9y {}rD`c~fyk~sqf{YXsb�yk~srDd3y {}rD`c~ � yk~sq a�rf� �zykuDrfe y {}rD`c~ �:qs`cd3ykrD~��AE�� b[b �QrD~�J {}`
b	��{}g}yk� {�{YXsb ~sb[�[bA�`�}ykg|m �Q~s`�S�uDb[q�Jcb8� `cg�rDdwvsuDb[dwb[~�{}rD~�Jfyfg brP ���}ykesuDbia�rf� �zykuDrfe y {}rD`c~
�[`cdwvH`c~sb[~�{�� `cg��[`cdwvH`c~sb[~�{QP ezy�� b[q}� rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y�[p
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]^Xsb g bA�|{n`k�H{YXsrf�T{YXsbA� rf� � yk~weHb�qsr a�rDqsb[qwrD~�{}`8{TS�` d3ykrD~ vzykg|{Y�[p ]^Xsb{xzg`�|{nvzykg|{ME��[`c~�� rf�|{QP
rD~�J `k�-� Xzykv�{}b[g`��h6E O yk~sq:L�E�es�srDuDq���{}`�S�ykg q���yk~w�s~sqsb[g`�|{ yk~sqsrD~�J `k�7{YXsb�rf�`� �sbA�n�[`c~s�[b[g ~6P
rD~�JB{YXsb 143657%�14+859#&3
573 +	�6- !$#&36+.-�
 + # /2!$#&%('6#&3 -036+Q&
�$1 �>-�� �057%2),A 14+859#&3�EHyk~sq {YXsb-� b[�[`c~sq
vzykg|{ME�S{XsrD�\X rD~s�[uD�sqsbA�i� Xzykv�{}b[g`� bByk~sqsN%Ezvsg bA� b[~�{Y�i{YXsb qsbA� rfJc~FE/rDdwvsuDb[dwb[~�{ y {}rD`c~ yk~sq
{YXsb {}bA�|{}rD~�JB`k�TyB~s`Pacb[uNyk~srDd3y {}rD`c~ yk~sq a�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{ p

]^Xsb�~sb	��{ �\Xzykv�{}b[gAE�� Xzykv�{}b[gnh6Ecvsg bA� b[~�{Y�nezy�� rD� �|{}g �s� {}�sg}ykuzyk~sqf� �s~s� {}rD`c~zyku�� b y {}�sg bA�
`k��� `k�2{TS�ykg b �[`cdwvH`c~sb[~�{Y�[p _ { ykuf� ` ���kb {}�\XsbA� yk~ ykg �\Xsr {}b[� {}�sg}yku:a�rDb�S `k�N{YXsb �[`cdwvH`c~sb[~�{
S�rDg rD~�J vsu9y { � `cg d �AEN� `cuDuD`�S�b[qZe�mZys�|{}�sq�mZ`c~@{YXsb dwb yk~srD~�J `k��{YXsb �[`cdwvH`c~sb[~�{ rD~�{}b[g P
yk� {}rD`c~��[pL� Xzykv�{}b[gwh6EE{YXQ���AEnykrDd � {}` u9y m]{YXsb3� `c�s~sqzy {}rD`c~]� `cg {YXsb �[`cdwvH`c~sb[~�{QP ezy�� b[q
qsb acb[uD`cvsdwb[~�{ b��7`cg|{�{YXzy {�rf��{}`wykvsvHb ykg�u9y {}b[g�rD~ {YXsb {YXsbA� rf�[p

� Xzykv�{}b[g[O%E+vsg `Pa�rDqsbA� yk~ rD~�{}g `�qs�s� {}`cg|m qsrf� �[���`� rD`c~L`k��yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA� yk~sq
yk~srDd3y {}rD`c~[�|m6�|{}b[d �[pj]^Xsb��\Xzykv�{}b[g��[u9y��`� r�xzbA�T{YXsb�yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA� rD~ � �s�\X3yaS�y m
{YXzy {�{YXsb8qsr �7b[g b[~s�[bA��b[d3yk~zy {}rD~�J � g `cd {YXsb8dwb {YXs`�q `k�-�[g b y {}rD~�JByk~srDd3y {}rD`c~ � b��Q�sb[~s�[bA�
ykg baXsrfJhXsuDrfJhX�{}b[q:p�]^Xsrf��b[dwv�Xzy�� rf��ykrDd � {}`fuDb acb[g}y�Jcbi{YXsbi�s~sqsb[g`�|{ yk~sqsrD~�J `k�+{YXsb8yk~srDd3y�P
{}rD`c~��{Jcb[~sb[g}y {}b[q e�m '*/C#>!$-��4),/C- � � r p bkp � rDdf�su9y {}rD`c~ b[~�JcrD~sbA��� y�� `cvsvH`h� b[q {}`3rD~�{}b[g}yk� {}r acb
b[qsr {}rD~�Jsp ]^Xsrf�AETrD~@{}�sg ~FE�vsg `Pa�rDqsbA� y ezy�� rf� � `cg rDqsb[~�{}r �2m�rD~�J {YXsb g b��Q�srDg b[dwb[~�{Y� � `cgfyk~
yk~srDd3y {}rD`c~ �[`cdwvH`c~sb[~�{�� ykvzykesuDb `k��� b[g|a�rD~�Jwb	��{}b[g ~zyku8� rDdf�su9y {}`cg`�[p

� Xzykv�{}b[g8L�y { {}b[dwv�{Y�:{}`^���kb {}�\Xfy�vsrD� {}�sg bT`k�%Xs`�S]{YXsbj� rDdf�su9y {}rD`c~a� `k�2{TS�ykg b vzyk� � y�JcbA�
S�`cg��3yk~sq
S{Xzy {�qs`f{YXsb m vsg `�qs�s�[b y���`c��{}vs��{ME�{YXzy {�� yk~ eHb8g b[u9y {}b[q3{}` {YXsb8�[g b y {}rD`c~ `k�
{YXsb�a�rf� �zykuseHbAXzy a�rD`c�sg `k�/{YXsb{� rDdf�su9y {}b[q b[~�{}r {}rDbA�[p ]N` {YXsrf��b[~sqFEQ{YXsb��\Xzykv�{}b[gnvsg bA� b[~�{Y��y
�|{}�sq�m `c~ {YXsb�b��7b[� {n`k�7qsr �7b[g b[~�{ � rDdf�su9y {}rD`c~fdw`�qsb[uDrD~�J8ykvsvsg `�yk�\XsbA� {}` {YXsb^� rDdf�su9y {}rD`c~6P
yk~srDd3y {}rD`c~BrD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~���yk~sq
� ��JhJcbA�|{Y��y {}`cv uDb acb[u7dw`�qsb[uz� `cgn{YXsb8rD~�{}b[g}yk� {}rD`c~
vzy { {}b[g ~��{�|{}b[dwdwrD~�Jf� g `cd {YXsb `c��{}vs��{Y� `k�N{YXsbg� rDdf�su9y {}rD`c~ �[`cdwvH`c~sb[~�{Y�[p
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� Xzykv�{}b[g bfvsg bA� b[~�{Y��{YXsb qsbA� rfJc~ yk~sq rDdwvsuDb[dwb[~�{ y {}rD`c~w`k�Eyk~ yk~srDd3y {}rD`c~ yk~sq a�rf� �6P
ykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{MEQ� ykuDuDb[qBti~sr2��`cdwv:pC]^Xsb �\Xzykv�{}b[gAEWxzg`�|{MEQrD~�{}g `�qs�s�[bA��{YXsb ykqs`cv�{}b[q
qsbA� rfJc~Ldwb {YXs`�qs`cuD`hJkm yk~sq {YXsbf{}`�`cuf�8��� b[q]{}`!� �svsvH`cg|{ {YXsrf� dwb {YXs`�qs`cuD`hJkmcp[]^Xsb[~]{YXsb
rD~�{}b[g|� yk�[b qsbA� rfJc~ yk~sq<{YXsb rD~�{}b[g ~zyku�qsbA� rfJc~ `k� ti~sr2��`cdwv<rf�wb	��vsu9ykrD~sb[q:p ]^Xsb �\Xzykv6P
{}b[gwb[~sq��:S�r {YXR{YXsb qsrf� �[���`� rD`c~ `k� � `cdwb rDdwvsuDb[dwb[~�{ y {}rD`c~zyku�rf�`� �sbA� yk~sq yk~ b	�sykdwvsuDb
rDdwvsuDb[dwb[~�{ y {}rD`c~:p

� Xzykv�{}b[gaNwrD~�{}g `�qs�s�[bA� ywuDrfJhX�{QP S�b[rfJhX�{��[`cdwvH`c~sb[~�{ � g}ykdwb�S�`cg��3� `cg�g bAJc�su9y {}rD~�J {YXsb
�[`cdwvH`c~sb[~�{ rD~�{}b[g}yk� {}rD`c~���rD~wy �[`cdwvH`c~sb[~�{ ezy�� b[q:� rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{ S{Xsb[g b ti~6P
r2��`cdwv rf� ��� b[qZy�� y a�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{ p ]^XsbB�\Xzykv�{}b[g qsrf� �[���`� bA� ykq�akyk~�{ y�JcbA�
yk~sq3qsrf�}ykq�akyk~�{ y�JcbA��`k�:{YXsb � g}ykdwb�S�`cg�� � ��qsbA� rfJc~ yk~sq3qsb[dw`c~��|{}g}y {}bA��r {Y�n���}y�Jcb {YXsg `c��JhX
{YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~ `k�-yk~ ykvsvsuDrD� y {}rD`c~f� `cgn�[g b y {}rD~�J a�rDg|{}�zyku/u9ykeH`cg}y {}`cg rDbA�[pC]^Xsbi�\Xzykv6P
{}b[gAEnykuf� `�ETvsg bA� b[~�{Y�B{YXsb
� rDdf�su9y {}rD`c~@dw`�qsb[uf� `k��{TS�` a�rDg|{}�zykunrD~��|{}g �sdwb[~�{Y� �[`cdwdw`c~su m
��� b[qIrD~>�[`c~�{}g `cu8b[~�JcrD~sb[b[g rD~�J u9ykeH`cg}y {}`cg rDbA�AE�~zykdwb[u mhE�{YXsbLl�ykuDu8yk~sqIl�b ykd�yk~sq>{YXsb
_ ~�acb[g|{}b[q INb[~sqs�suD�sd p

� Xzykv�{}b[g wivsg bA� b[~�{Y��{YXsb��[`c~s�[uD��� rD`c~���g b yk�\Xsb[qwqs�sg rD~�J8{YXsrf�Tg bA� b ykg �\X S�`cg��fyk~sqBuDrf�|{Y�
{YXsb �[`c~�{}g rDes��{}rD`c~���d3ykqsb y���y g bA� �su {n`k�7{YXsb{S�`cg��/pj_ {�ykuf� ` ` �7b[g`� � `cdwb{� ��JhJcbA�|{}rD`c~�� � `cg
� �sg|{YXsb[g^S�`cg��/p

yErD~zykuDu mhE8xsacb ykvsvHb[~sqsrD�[bA� ykg b3vsg `Pa�rDqsb[q y { {YXsb3b[~sq `k��{YXsbw{YXsbA� rf�[p tivsvHb[~sqsr �Zt
rf��yf~s`k{ y {}rD`c~
Jc�srDqsb {}`f{YXsb��8o |��
� ~sr�xzb[q o `�qsb[uDrD~�J |-yk~�Jc�zy�Jcb � dw`�qsb[uDrD~�J b[uDb[dwb[~�{Y�
��� b[q rD~3{YXsb {YXsbA� rf�[p tivsvHb[~sqsr � l rf��y �[`c~s�[rf� b8g b � b[g b[~s�[b d3yk~Q�zykuH`k�-ti~sr2��`cdwvFE#S{XsrD�\X
uDrf�|{Y��{YXsb � �s~s� {}rD`c~��irD~ r {Y� rD~�{}b[g|� yk�[bfyk~sq vsg `Pa�rDqsbA�iesg rDb ��b	��vsu9yk~zy {}rD`c~�� `c~sXs`�S"{}`3��� b
{YXsb[d p8tivsvHb[~sqsr �L� �[`c~�{ ykrD~�� {YXsbfqsb�xz~sr {}rD`c~��i`k��{YXsbB����� �[u9y��`� bA�8b[dwvsuD`Pmcb[q rD~ {YXsb
rD~�{}b[g ~zyku/qsbA� rfJc~3`k�+ti~sr2��`cdwv:p���rDdwrDu9ykg u mhEktivsvHb[~sqsr � xI�[`c~�{ ykrD~��n{YXsb �[u9y��`��qsb�xz~sr {}rD`c~��
`k�E{YXsb �[`cdwvH`c~sb[~�{�� g}ykdwb�S�`cg�� rDdwvsuDb[dwb[~�{}b[q {}`B{}bA�|{iti~sr2��`cdwvFE/y��{S�b[uDu-y���{YXsb �[u9y��`�
qsb�xz~sr {}rD`c~�� `k� a�rDg|{}�zykuiu9ykeH`cg}y {}`cg|m<ykvsvsuDrD� y {}rD`c~:p ]^Xsb u9y��|{ ykvsvHb[~sqsr �0EitivsvHb[~sqsr � �
vsg bA� b[~�{Y� {YXsb vs�sesuDrD� y {}rD`c~���vsg `�qs�s�[b[q qs�sg rD~�J {YXsrf��g bA� b ykg �\X}S�`cg��/p
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]^Xsb eHb[~sb�xs{Y��`k�E��� rD~�Jw��`cdwvH`c~sb[~�{ l�y�� b[q ��`k�2{TS�ykg b x8b acb[uD`cvsdwb[~�{ � ��l���x"`cg���l�x��
Xzy acb]eHb[b[~Iesg rDb �sm>dwb[~�{}rD`c~sb[qIrD~>{YXsbLrD~�{}g `�qs�s� {}rD`c~>�\Xzykv�{}b[g[p _ { rf� rD~�{}b[g bA�|{}rD~�J {}`
`ce�� b[g|acb3{YXzy { {YXsb3rDqsb yku�a�rf� rD`c~@`k���[`cdwvH`c~sb[~�{fy��`� b[dfesu m@y��fy}S�y m]`k�{� `k�2{TS�ykg b3�[`c~6P
�|{}g �s� {}rD`c~ rf��eHb[�[`cdwrD~�J dw`cg b yk~sq dw`cg b vH`cvs�su9ykg#" pno yk~�m b	��vHb[g|{Y��� g `cd {YXsbg� `k�2{TS�ykg b
rD~sqs���|{}g|mBykg b^�|{ y {}rD~�J8{YXzy {�{YXsb ykrDd�`k�H{}�sg ~srD~�J � `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{nrD~�{}` � `cdwb {YXsrD~�J
g bA� b[dfesuDrD~�J yk~Zyk��{YXsb[~�{}rD�3b[~�JcrD~sb[b[g rD~�J qsrf� �[rDvsuDrD~sb � ��`k�2{TS�ykg b ��~�JcrD~sb[b[g rD~�J � � b[b[d � {}`
eHb�~sb ykg b[gE{}`8eHb[�[`cdwrD~�Jig b ykuDr { mcp : o yk�M�h�%E�o b m%�h��E tiuDu �h�WE��6e m%�h�&< p�o yk� { y�JhJ�ykg|{ : o yk�M�h�&<
ykg`Jc�sbA� {YXzy {fyku {YXs`c��JhX]�s~sqsb[g u m�rD~�J {}b[�\Xs~srD� yku�ykq�akyk~s�[bA�fykg b3yk~@rDdwvH`cg|{ yk~�{ � yk��� bw� `cg
{YXsrf� {}g b[~sqFE�{YXsb
�`Xsr �2{frf�fbA�`� b[~�{}r9ykuDu m]es��� rD~sbA�`� qsg r acb[~�� _ b�S#�[`cdwdwb[g �[r9yku dw`�qsb[uf� g brP
�Q�srDg bi`cg`J�yk~srf�}y {}rD`c~���{}`f�s~sqsb[g`�|{ yk~sq yk~sq3{}`fg b yk� {�{}`mJcuD`cezyku/rD~ �z�sb[~s�[bA�[p ]^Xsb8~sb[b[q � `cg
�zb	��rDesrDuDr { m yk~sq@g}ykvsrDq@g bA� vH`c~�� bw{}` d3ykg��kb { �[`c~sqsr {}rD`c~��AEEyk~sq@rD~s�[g b y�� rD~�Jcu m rDdwvH`cg|{ yk~�{
rf�`� �sb `k�Eg b[uDr9ykesrDuDr { mhE�ykg b {YXsb � yk� {}`cg`��qsg r a�rD~�Jf{YXsrf��vzykg|{}rD�[�su9ykg��\Xzyk~�Jcbkp yErfJc�sg bPh�p�� rDuDuD��� P
{}g}y {}bA� {YXsrf�n~sb�S � `��[���n� g `cd y {}`cvwuDb acb[uHvH`crD~�{n`k�7a�rDb�S pn��l�xmEWXs`�S�b acb[gAEzy�� {YXsrf� {YXsbA� rf�
vsg `Pa�rDqsbA� yk~ b	�sykdwvsuDb�E0S�rDuDuNrD~sb a�r { ykesu m}Xzy acbBrDdwvsuDrD� y {}rD`c~���� `cg yk~�m qs`cd3ykrD~ rD~ S{XsrD�\X
� `k�2{TS�ykg b rf� yk~ rDdwvH`cg|{ yk~�{�y��`� b { p

_ ~ {YXsrf�n�\Xzykv�{}b[g�y dw`cg b qsb { ykrDuDb[qFE�dw`cg b�{}b[�\Xs~srD� yku7qsrf� �[���`� rD`c~ `k�+{YXsb8�[`c~s�[b[v�{Y���s~6P
qsb[g u m�rD~�J {YXsb8�[`cdwvH`c~sb[~�{�ezy�� b[q ykvsvsg `�yk�\X:S�rDuDu/eHb8vsg bA� b[~�{}b[q:p yz`cuDuD`�S�rD~�J y qsb�xz~sr {}rD`c~
*6rAU�4M/R^�/VUIJ3FH2�UIJM-<D�
v2�FHis2�U0/VUIJ
	.[�DQ/R5���/Vb�/VL 2�i0FH/VUIJ.1.[�DjJM-0/�^�2:b�/V4.DKJM2�4MNH2#XkJK132qis2�i0O0LE[#4�
K2�O04 �

U<[#LED�� !\[wN��������\CEDMDQO0/�2#X �]2#X>JK1.[#4M/���/Vb�/VL 2�i0FH/VUIJ#� !�/VN������xg.[#U<5 �]/VicJ����
^,J�CEDMDQO0/�2#X �fi0i0L CE^V[:JMC 2�U��/Vb�/VL 2�i0FH/VUIJ ��5cb]CEDQ2�4 � !\[�^������

hhw
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yErfJc�sg b h�p�� �j]^Xsb ��~�a�rf� rD`c~sb[q ���[b[~zykg rD` � `cg ��`cdwvH`c~sb[~�{il�y�� b[q x8b acb[uD`cvsdwb[~�{

`k�H{YXsb��[`cdwvH`c~sb[~�{ME�ezy�� rD�^�|{}g �s� {}�sg}yku/yk~sqB� �s~s� {}rD`c~zyku�� b y {}�sg bA� `k�H{YXsb��[`cdwvH`c~sb[~�{Y�jS�rDuDu
eHb qsrf� �[���`� b[q p>_ b	��{ME�{YXsb b	��rf�|{}rD~�J@ykvsvsg `�yk�\XsbA�w{}`@rDdwvsuDb[dwb[~�{B�[`cdwvH`c~sb[~�{ S�rDg rD~�J
�|{ yk~sqzykg q��:S�rDuDu eHb rD~�{}g `�qs�s�[b[q>rD~s�[uD�sqsrD~�J]{YXsb[rDg ykg �\Xsr {}b[� {}�sg}yku a�rDb�S ��� rD~�J
� `k�2{TS�ykg b
vzy { {}b[g ~��[p:yz`cuDuD`�S�rD~�J3{YXzy {MENy qsrf� �[���`� rD`c~]`c~�Xs`�S {}`H�|{}�sq�m]�[`cdwvH`c~sb[~�{ rD~�{}b[g}yk� {}rD`c~��
rf� vsg bA� b[~�{}b[q y�� y vsg b[uD�sqsb {}` � Xzykv�{}b[ggLHS{XsrD�\X]qsrf� �[���`� bA� {YXsbwrD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~��
eHb {TS�b[b[~ y[� rDdf�su9y {}`cgnyk~sq yk~ yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{�rD~3dw`cg b qsb { ykrDu p yErD~zykuDu m yk~s`k{YXsb[g
qsrf� �[���`� rD`c~frf�CJcr acb[~f`c~ {YXsb�rf�`� �sb�`k�zg brP ���}ykesrDuDr { m yk~sqfb	��{}b[~�� rDesrDuDr { m `k�s{YXsb��[`cdwvH`c~sb[~�{Y�[p

� ��� � ���LK �NM �
� ���
��� �
	 � � ��� � ����� � �

]^Xsb[g b rf� ~s`k{3yk~<y�Jcg b[b[qR�svH`c~FEn�s~sr acb[g`�}yku�qsb�xz~sr {}rD`c~ `k�8yL�[`cdwvH`c~sb[~�{ � rD~s�[b qsr �7b[g P
b[~�{�g bA� b ykg �\Xsb[g`��� g `cd#eH`k{YX yk� ykqsb[dwr9yfyk~sqH� `k�2{TS�ykg b rD~sqs���|{}g|mhE�{}b[~sq {}`f{ y �kb qsr �7b[g b[~�{
vHb[g`� vHb[� {}r acbA�fyk~sq]b[dwv�Xzy�� rfe[bBqsr �7b[g b[~�{ vsg `cvHb[g|{}rDbA�[p �Pp � `�S�b acb[g {YXsb[g b3ykg bwykuf� `H� `cdwb
	 �02�4f[H5cCEDM^�O<DMDQC 2�U�2#Xn1T-<[:Jf[�^�2�FHis2�U0/VUIJTFH/R[#U<D.as/�JK13/V/VU�U0C U0/G4M/RDQ/R[#46^6-0/V46DvDQ/V/ � 	34M2 �7O��
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�[`cdwdw`c~ vH`crD~�{Y�8rD~ {YXsb vsg `cvH`h� b[q qsb�xz~sr {}rD`c~��a� �s�\X]y��i{YXsbfb	��rf�|{}b[~s�[b `k� S�b[uDuEqsb�xz~sb[q
rD~�{}b[g|� yk�[bA�AENeHb[rD~�JH� �seWV b[� { {}` �[`cdwvH`h� r {}rD`c~FE:eHb[rD~�J ykesuDbf{}` rDdwvH`cg|{ � b	��vH`cg|{8� �s~s� {}rD`c~6P
ykuDr { m a�r9y r {Y� rD~�{}b[g|� yk�[bA� rD~Ly
S�b[uDu�qsb�xz~sb[q S�y mcpBt qsb�xz~sr {}rD`c~ qsb acb[uD`cvHb[q]rD~ {YXsb xzg`�|{
	@`cg��W�`Xs`cv<`c~ ��`cdwvH`c~sb[~�{QPQR8g rDb[~�{}b[q I�g `hJcg}ykdwdwrD~�J rf� �Q�s`k{}b[q Xsb[g b y��wyL�[`cdwvzyk� {
b	�sykdwvsuDb S{XsrD�\X}�|{ y {}bA� {YXzy { � t � `k�2{TS�ykg b �[`cdwvH`c~sb[~�{ rf� yB�s~sr { `k�T�[`cdwvH`h� r {}rD`c~:S�r {YX
�[`c~�{}g}yk� {}�zykuDu m
� vHb[�[r�xzb[q rD~�{}b[g|� yk�[bA� yk~sq b	��vsuDrD�[r {��[`c~�{}b	��{iqsb[vHb[~sqsb[~s�[rDbA�i`c~su mcp�t � `k�2{QP
S�ykg b �[`cdwvH`c~sb[~�{�� yk~weHb qsb[vsuD`Pmcb[q rD~sqsb[vHb[~sqsb[~�{}u mwyk~sq3rf� � �seWV b[� {�{}` �[`cdwvH`h� r {}rD`c~ e�m
{YXsrDg qLvzykg|{}rDbA�[p � : �6e m%�#w < p ti~Lb acb[~@dw`cg b �[`cdwvzyk� { qsb�xz~sr {}rD`c~ �[`cdwbA� � g `cd _ rDb[g`�|{}g}y��`e
yk~sq x ykdwrh�|{ y {}rD~�J�{YXzy {Ey��[`cdwvH`c~sb[~�{Erf� 1 �0+ 14+859! 1 � �0+8/ 1 !0+859#&3 ��57+	� '*A ) E ��: _ rDbM�#b>< p�]^Xsb m
�[`c~�{}rD~Q�sb�{}` b	��vsu9ykrD~ {YXzy { � �|{ y {}rD� � dwb yk~���{YXzy {ny � `k�2{TS�ykg b �[`cdwvH`c~sb[~�{ rf� y uD`c~�J2P uDr acb[q
b[~�{}r { mw{YXzy {�� yk~ eHb �|{}`cg b[q rD~ y-� `k�2{TS�ykg b8ezy�� b�EsrD~sqsb[vHb[~sqsb[~�{}u m3`k�+{YXsb ykvsvsuDrD� y {}rD`c~��nrD~
S{XsrD�\XLr { Xzy�� eHb[b[~L��� b[q:p lnm � yke��|{}g}yk� {}rD`c~ � E7{YXsb m dwb yk~ {YXzy { y �[`cdwvH`c~sb[~�{ vs��{Y� y
dw`cg b `cg�uDbA�`� `cvzy �Q�sb eH`c�s~sqzykg|m ykg `c�s~sq {YXsb[� `k�2{TS�ykg b r {�b[~s� ykv�� �su9y {}bA�[p�ti~sq {YXsb m!x%P
~zykuDu m b	��vsu9ykrD~B{YXzy { � S�r {YXwvsuD��Jh� � dwb yk~B{YXzy {n{YXsb[g b8ykg b{S�b[uDu P qsb�xz~sb[q:S�y m6�n{}` rD~�{}b[g}yk� {
yk~sq@�[`cdwdf�s~srD� y {}b S�r {YX]{YXsb3�[`cdwvH`c~sb[~�{ � vzykg}ykdwb {}b[g`�AEEvH`cg|{Y�AETdwbA�`�}y�JcbA� b {}�kp � p}]^Xsrf�
qsb�xz~sr {}rD`c~ � b[b[d � {}` � ykv�{}�sg b�{YXsb�dw`h�|{nrDdwvH`cg|{ yk~�{�vsg `cvHb[g|{}rDbA� `k�+y �[`cdwvH`c~sb[~�{�y�� r {nrf�
b[~�a�rf� rD`c~sb[q rD~w{YXsbi�[`c~�{}b	��{�`k�-y dw`cg b g b ac`cuD��{}rD`c~zykg|mB���}y�Jcbi`k�:{YXsb {}b[g d � �[`cdwvH`c~sb[~�{QP
ezy�� b[q=� `k�2{TS�ykg bwqsb acb[uD`cvsdwb[~�{ � y�� `cvsvH`h� b[q]{}` y dw`cg b �[`c~�acb[~�{}rD`c~zyku �[`c~�{}b	��{-S{Xsb[g b
� `k�2{TS�ykg b �[`cdwvH`c~sb[~�{Y��ykg b{� b[b[~ y��nyk~�mwykg|{}b � yk� {Y� qsrf�|{}rD~s� {}u mfrDqsb[~�{}r�x/ykesuDb�rD~wyg� `k�2{TS�ykg b
�|m6�|{}b[d rD~s�[uD�sqsrD~�J � `c�sg �[b �[`�qsb � g}y�Jcdwb[~�{Y��yk~sq qs`��[�sdwb[~�{ y {}rD`c~:p

t � `k�2{TS�ykg bfb[~�{}r { m �[`cdwvsu m�rD~�J S�r {YX {YXsbfvsg `cvHb[g|{}rDbA�irDqsb[~�{}r�xzb[q rD~ {YXsbfykeH`Pacbfqsb�x%P
~sr {}rD`c~���rf��{}b[�\Xs~srD� ykuDu m y �[`cdwvH`c~sb[~�{ME/yku {YXs`c��JhX r {Y� S�rDqsbA� vsg b ykq yk�[�[b[v�{ yk~s�[b qsb[d3yk~sq��
� �sg|{YXsb[g �Q�zykuDr {}rDbA�[p!]^Xsb:� �s�[�[bA�`� `k��y}� `k�2{TS�ykg b dw`�qs�suDbwy�� y �[`cdwvH`c~sb[~�{ rf� y �7b[� {}b[q
u9ykg`Jcb[u m e�m {YXsbfqsbAJcg b[bf`k� � b[vzykg}y {}rD`c~ eHb {TS�b[b[~Lr {Y�iqsb acb[uD`cvsdwb[~�{ yk~sq ���}y�Jcb�E:yk~sq {YXsb
qsbAJcg b[b `k�:r {Y� g brP ���}ykesrDuDr { m�: �6e m%�hUcy>< pj_ ~B{YXsb�� `cuDuD`�S�rD~�J � b[� {}rD`c~��AE�ezy�� rD��� b y {}�sg bA�n`k�:�[`cd P
vH`c~sb[~�{Y�AE#S{XsrD�\X �[`c~�{}g rDes��{}b�{}` yk�\XsrDb a�rD~�J8{YXsbA� b�� �s~sqzykdwb[~�{ ykusdwb y�� �sg bA��`k� �Q�zykuDr { mfykg b
b	��vsu9ykrD~sb[q:p � � rD~�JB{YXsb � b y {}�sg bA�irDqsb[~�{}r�xzb[q y�� �[g r {}b[g r9y%Esr { eHb[�[`cdwbA� vH`h�`� rDesuDb {}`3y��`� bA�`�
Xs`�S � �sr { ykesuDb y vzykg|{}rD�[�su9ykg � `k�2{TS�ykg b dw`�qs�suDb8rf��{}`BeHb ��� b[q y�� y �[`cdwvH`c~sb[~�{ ��{YXzy {�rf�AE
Xs`�S>b y��|mwr { rf��{}` qsb acb[uD`cv3r {�y��ny[� b[vzykg}y {}b �|m6�|{}b[d yk~sqw{}` ��� b r {nrD~ akykg rD`c��� �[`c~�{}b	��{Y�[p

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

l�y�� rD� � b y {}�sg bA� `k� {YXsbL�[`cdwvH`c~sb[~�{Y� � yk~�eHbL�[u9y��`� r�xzb[q�rD~�{}`Z{TS�`Resg `�ykq�� y {}bAJc`cg rDbA���
� � ���Q{}g �s� {}�sg}yku7� b y {}�sg bA� � h � yz�s~s� {}rD`c~zyku/� b y {}�sg bA�[p�� -0A7A>&
� -�� 3 -�� 5736+.-0/0/
1 !$- ��E 573 /�#&/?%�1s&
+859#&3 �,5��4573,E yk~sq -�� -$!0+857=4-25736+.-0/C!$#&363 -0+859#&3 % -$! �@14365 �0% �8ykg bf{YXsb �|{}g �s� {}�sg}ykuT� b y {}�sg bA�AE
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S{Xsb[g b y�� A 57+8+8A - !$#&36+.-�
 + � -.'6-03 � -03 !$-�E6A #># �>- !$#&)>'*A 573,Eiyk~sq �,5 E ��!$# �6- �059#&3fykg b � �s~s� {}rD`c~zyku
� b y {}�sg bA�[p ]^Xsb � `cuDuD`�S�rD~�Jm� b[� {}rD`c~���b	�sykdwrD~sbA��{YXsbA� b � b y {}�sg bA��rD~ dw`cg b qsb { ykrDuf�[p

I�
�� 
�	 ���OT N���� N T S������PS � N T��PK
�  " " k �! �� (  6; ?A()�  ��p ���  �
��`cdwvH`c~sb[~�{Y�AE8e�m>qsb�xz~sr {}rD`c~FEiykg b {YXsrD~�Jh� {YXzy { ykg bL�[`c~s~sb[� {}b[qI{}`hJcb {YXsb[g {}` � `cg d�y
�|m6�|{}b[d��Eyk~sqLrD~�{}b[g|� yk�[bA� ykg bf{YXsb dwb yk~�� e�msS{XsrD�\XL�[`cdwvH`c~sb[~�{Y� �[`c~s~sb[� { p t �[`cdwvH`2P
~sb[~�{ {YXzy { rDdwvsuDb[dwb[~�{Y��yk~ rD~�{}b[g|� yk�[b �[`c~��|{}r {}��{}bA� yBvsg `Pa�rDqsb[g�� `cg�{YXsb rD~�{}b[g|� yk�[b �/yk~sq y
�[`cdwvH`c~sb[~�{i{YXzy {8��� bA� � `cgi� ykuDuf����yk~ rD~�{}b[g|� yk�[b �[`c~��|{}r {}��{}bA� y3�[uDrDb[~�{ pa_ ~ `k{YXsb[gaS�`cg q��AE
{YXsg `c��JhX�yk~ rD~�{}b[g|� yk�[b yZ�[`cdwvH`c~sb[~�{ � vsg `Pa�rDqsb[g��w` �7b[g`� y=� b[g|a�rD�[b {}` yk~s`k{YXsb[g �[`cd P
vH`c~sb[~�{ � �[uDrDb[~�{	� p t �[`cdwvH`c~sb[~�{ d3y m rDdwvsuDb[dwb[~�{8df�su {}rDvsuDb rD~�{}b[g|� yk�[bA�AE+b yk�\X]` �7b[g rD~�J
qsr �7b[g b[~�{:� b[g|a�rD�[bA�[p tiuf� `�E�yLvzykg|{}rD�[�su9ykgf{ m�vHb `k�8rD~�{}b[g|� yk�[b d3y m eHb}� �svsvH`cg|{}b[q<e�mRy
~Q�sdfeHb[g `k� qsr �7b[g b[~�{ vsg `Pa�rDqsb[g`�[p ��rD~s�[b �[`cdwvH`c~sb[~�{Y� ykg b qsb acb[uD`cvHb[q rD~sqsb[vHb[~sqsb[~�{}u mhE
{YXsb[rDg � �s�[�[bA�`�|� �su:rD~�{}b[g `cvHb[g}y {}rD`c~wqsb[d3yk~sq���y � ykg b � �suqEQg rfJc`cg `c��� qsb�xz~sr {}rD`c~w`k�7{YXsbirD~�{}b[g P
� yk�[bA��{YXsb mBvsg `Pa�rDqsbkpTti~wrD~�{}b[g|� yk�[b�qsb�xz~sr {}rD`c~B�[`c~��|{}r {}��{}bA�ny �[`c~�{}g}yk� {�eHb {TS�b[b[~ y �[uDrDb[~�{
`k��{YXsbfrD~�{}b[g|� yk�[b yk~sq y vsg `Pa�rDqsb[gi`k� r {Y�irDdwvsuDb[dwb[~�{ y {}rD`c~:p ]^Xsbf�[`c~�{}g}yk� { �|{ y {}bA� S{Xzy {
{YXsb �[uDrDb[~�{i~sb[b[q��8{}`3qs`�EH{}`3��� b {YXsbfrD~�{}b[g|� yk�[bkp _ { ykuf� `:�|{ y {}bA�aS{Xzy {i{YXsbfvsg `Pa�rDqsb[gaXzy��
{}`BrDdwvsuDb[dwb[~�{�{}`Bdwb[b {�{YXsbg� b[g|a�rD�[bA� vsg `cdwrf� b[q e�m {YXsb rD~�{}b[g|� yk�[b � p

t { m�vsrD� yku�rD~�{}b[g|� yk�[b �[`c~�� rf�|{Y� `k��y!� b { `k��`cvHb[g}y {}rD`c~��[p t �[`cdwvsuDb {}b qsb�xz~sr {}rD`c~ � `cg
� �s�\X@yk~ rD~�{}b[g|� yk�[bm�`Xs`c�suDq rD~s�[uD�sqsb {YXsbm�|m�~�{ y �]yk~sq � b[d3yk~�{}rD�A�8`k� {YXsbf`cvHb[g}y {}rD`c~��[p t
� `cg d3yku � vHb[�[r�xz� y {}rD`c~Z`k��{YXsb!� b[d3yk~�{}rD�A�frD~s�[uD�sqsbA� {YXsb vsg b[�[`c~sqsr {}rD`c~�� r p bkpL�[`c~sqsr {}rD`c~��
S{XsrD�\X@df���|{ b	��rf�|{ � `cg {YXsbw`cvHb[g}y {}rD`c~ {}` b	��b[�[��{}b3�[`cg g b[� {}u mhEEyk~sq@vH`h�|{}�[`c~sqsr {}rD`c~�� r p bkp
�[`c~sqsr {}rD`c~��^S{XsrD�\X S�rDuDu-b	��rf�|{i`c~s�[b {YXsb `cvHb[g}y {}rD`c~ Xzy��ib	��b[�[��{}b[q �[`cg g b[� {}u mcp � � �zykuDu m y
� rDdwvsuDr�xzb[q rD~�{}b[g|� yk�[b qsb�xz~sr {}rD`c~ rf�8��� b[qsS{XsrD�\XLrfJc~s`cg bA�8y3� `cg d3yku8� vHb[�[r�xz� y {}rD`c~ `k� {YXsb
� b[d3yk~�{}rD�A�[p t vsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�Jcb `cgBy � vHb[�[r9yku�rD~�{}b[g|� yk�[b qsb�xz~sr {}rD`c~ u9yk~�Jc�zy�Jcb
�$_ x | � rf�f��� b[q � `cg-�|m�~�{ yk� {}rD� yku�� yk~sq rD~�� `cg d3yku�{}b	��{}�zyku � qsbA� �[g rDv�{}rD`c~��f`k� `cvHb[g}y {}rD`c~��[p
� yk�\XL`cvHb[g}y {}rD`c~ rf�8qsbA� �[g rDeHb[qLe�mLy ~zykdwb�E+y
� rfJc~zy {}�sg b yk~sq vH`h�`� rDesu m y g b {}�sg ~ { m�vHbkp
]^Xsbs� rfJc~zy {}�sg b}�|{ y {}bA�3{YXsb `cg qsb[gAE�{ m�vHbA� yk~sq vzy��`� rD~�J@dw`�qsbA�3`k� vzykg}ykdwb {}b[g`�[p ]^Xsb
�[`cg g bA� vH`c~sqsrD~�J �$� rDdwvsuDr�xzb[q ���[`c~�{}g}yk� {�qsb[d3yk~sq���{YXzy {�{YXsb8�[uDrDb[~�{Y��rD~�ac` �kb8{YXsb8rD~�{}b[g|� yk�[b
`cvHb[g}y {}rD`c~��jS�r {YXw�[`cg g b[� {�~zykdwbA�AE�ykvsvsu m�rD~�J �[`cg g b[� {n{ m�vHbi`k�7akykuD�sbA� `cg akykg r9ykesuDbA�T{}` {YXsb
rD~svs��{ � yk~sq rD~6P `c��{	� vzykg}ykdwb {}b[g`� ��yk~sq r { ykuf� ` qsb[d3yk~sq�� {YXzy {f{YXsb vsg `Pa�rDqsb[g`� �TrDdwvsuDbrP
dwb[~�{ y {}rD`c~�� `k��{YXsbw`cvHb[g}y {}rD`c~�� g b {}�sg ~@�[`cg g b[� { { m�vHbA� `k��akykuD�sbA� {YXsg `c��JhXL{YXsbw`c��{}vs��{
� ��C /V1TC U0ZWC UIJM/V4QX [�^�/RDH[�DH^�2�UIJM46[�^,J6D�F�[wN�as/�O<DQ/�XYO0LTC U!FH2c5c/VL C U0ZSJM-0/�C UIJM/V46[�^,JMC 2�U<D�as/�JK13/V/VU JM-0/

^�2�FHis2�U0/VUIJ6DT[�D.13/VL Ludj+.-0CED.CEDMDQO0/�CED.XYO04QJM-0/V4T/�tci0L 2�4M/R5�C U#�]/R^,JMC 2�U �cd �cd ��d



���������
	����l� ����� ������	����������	�l	��
�.������
W����	 ��		��	��q����� 	���� O%�

� yk~sq<rD~6P `c��{	� vzykg}ykdwb {}b[g`�[p ]^Xsb}� vHb[�[r�xz� y {}rD`c~<`k� yL�[`cdwvH`c~sb[~�{3��� �zykuDu m rD~�ac`cu acbA�3y
� b { `k�nrD~�{}b[g|� yk�[bA�8{YXzy { r {8rDdwvsuDb[dwb[~�{Y�[pg]^Xsb � vHb[�[r�xz� y {}rD`c~ d3y m ykuf� ` rD~�ac`cu acbBy
� b { `k�
rD~�{}b[g|� yk�[bA� {YXzy { {YXsb3�[`cdwvH`c~sb[~�{f� ykuDuf�AECS�r {YXs`c��{-�|{ y {}rD~�J {YXsb3qsbA�|{}rD~zy {}rD`c~@`k��{YXsb � ykuDu
� r p bkpL{YXsbH� b[g|a�rD�[b vsg `Pa�rDqsb[g��rE S{XsrD�\X S�rDuDu�eHb qsb {}b[g dwrD~sb[q y {Bg �s~6P {}rDdwbkp ]^Xsb � `cg dwb[g
Jcg `c�sv�ykg b � ykuDuDb[q<{YXsb rD~s�[`cdwrD~�J@rD~�{}b[g|� yk�[bA� `k� {YXsb �[`cdwvH`c~sb[~�{ yk~sq {YXsb u9y { {}b[g ykg b
� ykuDuDb[q r {Y��`c��{YJc`crD~�J rD~�{}b[g|� yk�[bA�>: �6e m%�hUcy4< p R8��{YJc`crD~�JfrD~�{}b[g|� yk�[bA��ykg b8vzykg|{}rD�[�su9ykg u mB��� b � �su
rD~ b acb[~�{QP ezy�� b[q>vsg `hJcg}ykdwdwrD~�J : �6Xzyh�hN
< p ]^XsbHS�y m {YXsb rD~�{}b[g|� yk�[bA�3ykg b qsb�xz~sb[qFE���� b[q
yk~sqZrDdwvsuDb[dwb[~�{}b[q@qsb[vHb[~sq�� `c~@{YXsb3{ m�vHbA� `k��{YXsb y��`� `��[r9y {}b[qZ�[`cdwvH`c~sb[~�{Y�AE yk~sqZ{YXsb
�s~sqsb[g u m�rD~�JB�[`cdwvs��{ y {}rD`c~zyku7vsu9y { � `cg d �$��� p
� & ;C;8 ( ? < .�"  6<= ()���%��&$')( ?A(8p '+� < �%��&$')(
� �}y�Jcb `k�i�[`cdwvH`c~sb[~�{Y� `c~su m]{YXsg `c��JhX {YXsb[rDg rD~�{}b[g|� yk�[bA� rf� yk~ bA�`� b[~�{}r9yku�vsg rD~s�[rDvsuDb3� `cg
� b[vzykg}y {}rD`c~ `k�T{YXsb[rDg qsb acb[uD`cvsdwb[~�{ yk~sq qsb[vsuD`Pm�dwb[~�{ p _ { � ��JhJcbA�|{Y�i{YXzy { {YXsb rD~�{}b[g|� yk�[bA�
y��`� `��[r9y {}b[q S�r {YX3y �[`cdwvH`c~sb[~�{n�[`c~�{ ykrD~w{YXsb rD~�� `cg d3y {}rD`c~ � � �w�[rDb[~�{�� `cg r {Y� ��{}rDuDrfe y {}rD`c~ �
yk~sq `k{YXsb[gTrD~�� `cg d3y {}rD`c~ � vsg `��[b[qs�sg bA� yk~sq qzy { y �N�[`c~�{ ykrD~sb[q-S�r {YXsrD~ {YXsb��[`cdwvH`c~sb[~�{ ykg b
~s`k{i~sb[b[qsb[q e�m `k{YXsb[gi�[`cdwvH`c~sb[~�{Y�AE/{YXsb[g b � `cg b � yk~ � yk~sqs�`Xs`c�suDq ��eHb d3ykqsb rD~zyk�[�[bA�`� r P
esuDbkp _ ~�� `cg d3y {}rD`c~HXsrDqsrD~�JBvsg b acb[~�{Y�i{YXsb �[uDrDb[~�{Y��� g `cd d3yk~srDvs�su9y {}rD~�J {YXsb �[`cdwvH`c~sb[~�{ � �
rD~�{}b[g ~zyku7dwb[�\Xzyk~srf� d}E6S{XsrD�\X rf��acb[g|m b[g g `cg P vsg `c~sbkp yz�sg|{YXsb[g dw`cg b�E�{YXsb8�[uDrDb[~�{Y��ykg b �kb[v�{
rD~sqsb[vHb[~sqsb[~�{ `k��rDdwvsuDb[dwb[~�{ y {}rD`c~ qsb { ykrDuf�{S{XsrD�\X ykg b-� �seWV b[� { {}` dw`�qsr�xz� y {}rD`c~ e�m {YXsb
qsb acb[uD`cvHb[g`�AE-qs�sg rD~�J {YXsbB�[`cdwvH`c~sb[~�{ � � uDr � b {}rDdwb yk~sqLd3ykrD~�{}b[~zyk~s�[bkpB��`cdwvH`c~sb[~�{Y� ykg b
�[u9y��`� r�xzb[q yk�[�[`cg qsrD~�Jw{}`3{YXsbfqsbAJcg b[bf`k��rD~�� `cg d3y {}rD`c~HXsrDqsrD~�Jw{YXsb m ykqs`cv�{ p t �
A 1 !��<&
�?#�

�[`cdwvH`c~sb[~�{irf� ��� b[qsS�r {YXs`c��{ � b[b[rD~�J�E �Q~s`�S�rD~�J yk~sq dw`�qsr �2m�rD~�Jwyk~�m `k��r {Y� rDdwvsuDb[dwb[~6P
{ y {}rD`c~ y�� vHb[� {Y�[pm]^Xsb ��� b[g`�gJcb { {YXsb rD~�� `cg d3y {}rD`c~ ykeH`c��{ S{Xzy { {YXsb �[`cdwvH`c~sb[~�{ qs`�bA�AE
es��{�~s`k{�ykeH`c��{ Xs`�SIr {�rf��yk�\XsrDb acb[q:p ]^Xsb[g b � `cg b�E�{YXsb8rDdwvsuDb[dwb[~�{ y {}rD`c~B� yk~ eHb8�\Xzyk~�Jcb[q
S�r {YXs`c��{fyk~�m]b��7b[� {f`c~@{YXsbw��� b[g`�[p ti~Zb �w�[rDb[~�{-S�y m@`k��b[~s�[`c�sg}y�JcrD~�J esu9yk� �hP eH` �@��� P
y�Jcbw`k���[`cdwvH`c~sb[~�{Y� rf� �[`cdwvsrDuDrD~�J {YXsb[d rD~sqsr a�rDqs�zykuDu mhENyk~sq@` �7b[g rD~�J {YXsb[d rD~@esrD~zykg|m
� `cg d p ]^Xsrf� rf� y �}y � b ykvsvsg `�yk�\XFE7y�� yk~�mQ{YXsrD~�Jw{YXzy { rf��~s`k{aXsrDqsqsb[~ � yk~ vH`k{}b[~�{}r9ykuDu m eHb
��� b[qLe�m {YXsb �[uDrDb[~�{Y�AE+yk~sq {YXQ��� eHb[�[`cdwbA� vzykg|{ `k��{YXsb �[`cdwvH`c~sb[~�{ � � rD~�{}b[g|� yk�[bfb acb[~]r �
r { rf� ~s`k{[� vHb[�[r�xzb[q@b	��vsuDrD�[r {}u m rD~ {YXsbBrD~�{}b[g|� yk�[bBqsb�xz~sr {}rD`c~:pwl�rD~zykg|m �[`cdwvH`c~sb[~�{Y� ykuf� `
vH`h�`� bA�`� {YXsbwykq�akyk~�{ y�Jcb `k��eHb[rD~�J g b ykq�m {}` ��� b�ENr p bkp-S�r {YXs`c��{ �[`cdwvsrDu9y {}rD`c~ e�mL��� b[g`� �
yk~sq {YXsb m vsg `k{}b[� {�{YXsb�vsg `cvsg rDb { ykg|mfg rfJhX�{Y�T`k�7vsg `Pa�rDqsb[g`�AEQe�m vsg b acb[~�{}rD~�J qsrf�|{}g rDes��{}rD`c~ `k�
�[`cdwdwb[g �[r9ykuDu m:� b[~�� r {}r acb-� `c�sg �[bf�[`�qsbkp � �,57+.-�&
�?#�
 �[`cdwvH`c~sb[~�{Y�id3y �kb {YXsb rDdwvsuDb[dwb[~6P
{ y {}rD`c~ � �suDu m a�rf� rDesuDb {}` ��� b[g`�AENr p bkpBe�mLvsg `Pa�rDqsrD~�J {YXsb � `c�sg �[bw�[`�qsbkp ]^Xsbwd3ykrD~ vH`crD~�{
`k��{YXsrf� rf� {}` b[~zykesuDb b	��{}b[~�� rD`c~ � `cgfdw`�qsr�xz� y {}rD`c~ �8`k��{YXsb �[`cdwvH`c~sb[~�{ � � � ykvzykesrDuDr {}rDbA�
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e�m]g brP ��� rD~�J {YXsb3y akykrDu9ykesuDbf�[`�qsb y�� df�s�\XZy�� vH`h�`� rDesuDbkp
]^Xzy { rf�AE8S{Xsr {}brP eH` �L�[`cdwvH`2P
~sb[~�{Y�8ykg b { m�vsrD� ykuDu m ~s`k{ g brP ��� b[q y���{YXsb m ykg b�E/es��{ e�m ykqzykv�{ y {}rD`c~:p ]^Xsb dwb[�\Xzyk~srf� d �
`k��rDdwvsuDb[dwb[~�{ y {}rD`c~ rD~�Xsb[g r { yk~s�[b yk~sq vzykg}ykdwb {}b[g rfe[b[q �[u9y��`� bA�AE+S�rDqsb[u m ��� b[q rD~ `ceWV b[� {QP
`cg rDb[~�{}b[qLvsg `hJcg}ykdwdwrD~�J�E:ykg bBvzykg|{}rD�[�su9ykg u m �[`c~�acb[~srDb[~�{ � `cg8{YXsrf� vs�sg vH`h� bkpwl�b[rD~�J ykesuDb
{}`3yk�[�[bA�`�i{YXsb rD~�{}b[g ~zyku+qzy { ywd3y �kbA� b	��{}b[~�� rD`c~ b y�� rDb[gAE/�s~�� `cg|{}�s~zy {}b[u m y { {YXsb b	��vHb[~�� b
`k�z{YXsb�eHb[~sb�xs{Y��`k�HrD~�� `cg d3y {}rD`c~gXsrDqsrD~�JspT��`c~�� b��Q�sb[~�{}u mhEW� d3ykuDu PT� rfe[bn�[`cdwvH`c~sb[~�{Y��S�r {YX y
XsrfJhXB�\Xzyk~s�[bi`k�:��� b[gnb	��{}b[~�� rD`c~3`cgnykqzykv�{ y {}rD`c~Bykg b � �sr { ykesuDb�� yk~sqsrDqzy {}bA��� `cgjS{Xsr {}brP eH` �
rDdwvsuDb[dwb[~�{ y {}rD`c~:p!_ � `c~su mLvzykg|{ `k��y �[`cdwvH`c~sb[~�{ � �frDdwvsuDb[dwb[~�{ y {}rD`c~Lrf� qsrf� �[uD`h� b[qZ� `cg
rD~�� vHb[� {}rD`c~ yk~sq dw`�qsr�xz� y {}rD`c~FEQ{YXsb {}b[g d E4/C-0D<&
�?#�
 g brP ��� b rf��ykuf� `B��� b[q : l��M�#w%E/l��M�h� < p
���  ����& t) ?A()�  �2�h')(C(  ����&$')(��  �248��(C& � <
]^Xsb�rD~�{}b[g �[`c~s~sb[� {}rD`c~fdwb[�\Xzyk~srf� d �AE�y {�uDb y��|{ME � yk�[rDuDr { y {}b b	���\Xzyk~�Jcb�`k�/rD~�� `cg d3y {}rD`c~ dwbA� P
�}y�JcbA��eHb {TS�b[b[~ �[`cdwvH`c~sb[~�{Y�AEsy�� S�b[uDu:y���� yk�[rDuDr { y {}rD~�J �|m�~s�\Xsg `c~srfe y {}rD`c~ eHb {TS�b[b[~ yk� {}r acb
�[`cdwvH`c~sb[~�{Y� g �s~s~srD~�J3yBvzykg}ykuDuDb[u7{YXsg b ykq `k�Tb	��b[�[��{}rD`c~:p _ ~ dw`cg bg� `cv�Xsrf�|{}rD� y {}b[q � y�� bA�AE
rD~�{}b[g �[`c~s~sb[� {}rD`c~ dwb[�\Xzyk~srf� d ��ykg b ykesuDbi{}`B�[`c~s~sb[� {�~s`k{�`c~su mw{YXsb �[`cdwvH`c~sb[~�{Y� S�r {YXsrD~
y �`Xzykg b[q ykqsqsg bA�`�}� vzyk�[b�E8es��{ ykuf� `Z{YXsbL�[`cdwvH`c~sb[~�{Y� uD`�� y {}b[q>rD~ � b[vzykg}y {}b]ykqsqsg bA�`�
� vzyk�[bA�AE/g �s~s~srD~�J3y���rD~sqsr a�rDqs�zyku7vsg `��[bA�`� bA�[p ]^Xsb[g b ykg bg� rfJc~sr�xz� yk~�{�eHb[~sb�xs{Y� `k��ykqsqsg bA�`�
� vzyk�[b � b[vzykg}y {}rD`c~�� � � �8t ac`crDqsrD~�J yH�`Xzykg b[qZykqsqsg bA�`�-� vzyk�[bwd3y �kbA� r { df�s�\X@b y�� rDb[g {}`
vsg b acb[~�{��[`cdwvH`c~sb[~�{Y��� g `cd qzykd3y�JcrD~�J `c~sbrP yk~s`k{YXsb[g[p � h � ��`cdfesrD~sb[q S�r {YXwy u9yk~�Jc�zy�JcbrP
rD~sqsb[vHb[~sqsb[~�{wdwb[qsrD�sd � `cg �[`cdwdf�s~srD� y {}rD`c~��AE � b[vzykg}y {}rD`c~ `k�8ykqsqsg bA�`� � vzyk�[b ykuf� ` b[~6P
ykesuDbA� rD~�{}bAJcg}y {}rD~�J �[`cdwvH`c~sb[~�{Y� rDdwvsuDb[dwb[~�{}b[q rD~ qsr �7b[g b[~�{ vsg `hJcg}ykdwdwrD~�J3u9yk~�Jc�zy�JcbA�AE
d3y �QrD~�J {YXsb[d#dw`cg big brP ���}ykesuDbkp � O � ]^Xsb m � yk~ b acb[~ eHb8g �s~s~srD~�J `c~ qsr �7b[g b[~�{ � rD~s�[`cd P
vzy {}rDesuDb ���[`cdwvs��{}b[g`�8r ��{YXsbf�[`c~s~sb[� {}r a�r { m � `k�2{TS�ykg b � �svsvH`cg|{Y�8qsrf�|{}g rDes��{}b[q �[`cdwvs��{}rD~�Jsp
l�bA� rDqsbA� eHb[rD~�J es�srDu { � `cg yk~ rD~s�[`cdwvzy {}rDesuDbw�[`cdwvs��{}b[gAE�g b[dw`k{}b `cvHb[g}y {}rD`c~Z`k�iy �[`cd P
vH`c~sb[~�{irf� ykuf� `w�[`c~�acb[~srDb[~�{aS{Xsb[~ r { qsb[d3yk~sq�� � �se��|{ yk~�{}r9yku-�[`cdwvs��{ y {}rD`c~zyku:g bA� `c�sg �[bA� �
yk~sqw`k�7�[`c�sg`� b�EQ{YXsb�vHb[g|� `cg d3yk~s�[b^S�rDuDu�rDdwvsg `Pacb�r �H{YXsb�qsrf�|{}g rDes��{}b[qB�[`cdwvH`c~sb[~�{Y�n� yk~weHb
d3ykqsbn{}`8g �s~ �[`c~s�[�sg g b[~�{}u mcp � ~�� `cg|{}�s~zy {}b[u mhEcykqsqsg bA�`�j� vzyk�[b^� b[vzykg}y {}rD`c~mXzy���yi~sbAJ�y {}r acb
� rDqsb �n{YXsb[XsrfJhX �[`h�|{8`k�T�[`cdwdf�s~srD� y {}rD`c~��[p���g `h�`� P vsg `��[bA�`�8dwbA�`�}y�Jcb b	���\Xzyk~�Jcb rf��df�s�\X
dw`cg b�{}rDdwbrP �[`c~�� �sdwrD~�Ji{YXzyk~BrD~6P vsg `��[bA�`� dwbA�`�}y�Jcb�b	���\Xzyk~�Jcb�Esyk~sqB�[g `h�`� P d3yk�\XsrD~sb��[`cd P
df�s~srD� y {}rD`c~��irf�ib acb[~�� uD`�S�b[g[pf��`c~�� b��Q�sb[~�{}u mhEEy �[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q �|m6�|{}b[d � yk~s~s`k{
yku�S�y m6��g �suDbi`c��{�rD~6P vsg `��[bA�`� � uD`�� yku �T�[`cdwvH`c~sb[~�{Y��rD~3� y ac`cg�`k�N`c��{QP `k� P vsg `��[bA�`��� g b[dw`k{}b �
`c~sbA�[p ��rD~s�[b�eHb[rD~�J8uD`�� yku�`cgTg b[dw`k{}b�rf�Tyk� {}�zykuDu m yk~ rDdwvsuDb[dwb[~�{ y {}rD`c~ rf�`� �sb�Ec{YXsb��[`c~s~sb[�rP
{}rD`c~Ldwb[�\Xzyk~srf� d � ��� �zykuDu m vsg `Pa�rDqsb3y {}b[�\Xs~sr��Q�sbB� `cg[XsrDqsrD~�J {YXsrf� � b y {}�sg bB� g `cd `k{YXsb[g
�[`cdwvH`c~sb[~�{Y� y��3df�s�\X�y��3vH`h�`� rDesuDbkpo]^XsbA� b { m�vHbA� `k� rD~�{}b[g �[`c~s~sb[� {}rD`c~ dwb[�\Xzyk~srf� d �
ykg bB� �sg|{YXsb[g b	��vsuD`cg b[q@rD~Z��b[� {}rD`c~Zh�p Lsp L qs�sg rD~�J {YXsbwqsrf� �[���`� rD`c~@`k��esg ` �kb[gfyk~sq@vsg ` ��m
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vzy { {}b[g ~���b[dwvsuD`Pmcb[q e�m b	��rf�|{}rD~�J �[`cdwvH`c~sb[~�{{S�rDg rD~�J �|{ yk~sqzykg q��[p
ti~s`k{YXsb[g rD~�{}b[g �[`c~s~sb[� {}rD`c~Zdwb[�\Xzyk~srf� d rf� � `cg dwb[q=S{Xsb[~Ry {}b[�\Xs~sr��Q�sb � ykuDuDb[qZu9y {}b

esrD~sqsrD~�JZrf� ykvsvsuDrDb[q:p o `�qsb[g ~�vsg `hJcg}ykdwdwrD~�J@vzykg}ykqsrfJcd �3g b��Q�srDg bLyZq�m�~zykdwrD� yku � `cg
u9y {}b � esrD~sqsrD~�J `k� � b[~sqsb[g`�wyk~sq g b[�[b[r acb[g`�B`k� dwbA�`�}y�JcbA�[p
R8~sb rDdwvH`cg|{ yk~�{ ykvsvsuDrD� y {}rD`c~
ykg b yZ`k� q�m�~zykdwrD� esrD~sqsrD~�JZrf� `ceWV b[� {QP `cg rDb[~�{}b[q>vsg `hJcg}ykdwdwrD~�Jsp ti~s`k{YXsb[g rDdwvH`cg|{ yk~�{
ykvsvsuDrD� y {}rD`c~ ykg b yfrf��b acb[~�{ vsg `cvzy�J�y {}rD`c~:p _ ~ b acb[~�{QP ezy�� b[q vsg `hJcg}ykdwdwrD~�J�EQ�[`cdwvH`c~sb[~�{Y�
vs���`X rD~�� `cg d3y {}rD`c~��2{YXsg `c��JhX yk~Z`c��{YJc`crD~�J rD~�{}b[g|� yk�[b � {}` {YXsb g b[�[rDvsrDb[~�{Y�fy��fr {fykg rf� bA�AE
g}y {YXsb[g�{YXzyk~w{YXsb dw`cg b��[`cdwdw`c~B� y�� b{S{Xsb[g b8y �[uDrDb[~�{nvs�suDuf��rD~�� `cg d3y {}rD`c~f� g `cd yg� b[g|acb[g
`cg-vsg `Pa�rDqsb[gEy��N~sb[b[qsb[q:p ]^Xsrf�Nrf�-� ykuDuDb[q xzg rD~�Jiyk~ b acb[~�{ p ]^Xsb[g b�� yk~ eHbndf�su {}rDvsuDbE{ ykg`Jcb {Y�
� `cg y}� rD~�JcuDbBb acb[~�{mxzg b[qFE�yk~sq]{YXsb:� `c�sg �[b3`k��{YXsb3b acb[~�{ � yk~s~s`k{-�|{ y {}rD� ykuDu m �Q~s`�S {YXsb
rD~�{}b[g bA�|{}b[q { ykg`Jcb {Y�[p�to�|{}g �s� {}�sg}yku7vzy { {}b[g ~ � ykuDuDb[q3`ce�� b[g|acb[g � `cg�vs�sesuDrf�`Xsb[g��2� �se�� �[g rDeHb[g��
� yk�[rDuDr { y {}bA� {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~R`k� b acb[~�{QP ezy�� b[qIvsg `hJcg}ykdwdwrD~�J@yk~sq rf� rD~s�[uD�sqsb[q rD~
b	��rf�|{}rD~�J �[`cdwvH`c~sb[~�{ �|{ yk~sqzykg q��[pm]^Xsrf�8rf�`� �sb rf� qsrf� �[���`� b[q]rD~ dw`cg b qsb { ykrDuErD~]��b[� {}rD`c~
h�p Lsp LBqs�sg rD~�J {YXsb qsrf� �[���`� rD`c~ `k�N{YXsb `ce�� b[g|acb[g vzy { {}b[g ~:p
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t �[`cdwvH`c~sb[~�{ rf� qsb[vHb[~sqsb[~�{ `c~Zyk~s`k{YXsb[g �[`cdwvH`c~sb[~�{ r ��r { b	��vsuDrD�[r {}u m ��� bA�fy}� b[g|a�rD�[b
vsg `Pa�rDqsb[q@e�mL{YXzy { �[`cdwvH`c~sb[~�{ pHR8~sbw~sbAJ�y {}r acb � rDqsbw`k��qsb[vHb[~sqsb[~s�[b rf� {YXsbwqsr �w�[�su { m
`k�n��� rD~�J {YXsbfqsb[vHb[~sqsb[~�{ �[`cdwvH`c~sb[~�{ r ��{YXsb � b[g|acb[g rf�8~s`k{ b y�� rDu m y akykrDu9ykesuDbkp ti~s`k{YXsb[g
qsrf�}ykq�akyk~�{ y�Jcb�rf��rD~s�[g b y�� b[q S�`cg��f� `cg�{YXsb�vHb[`cvsuDb y��`� b[dfesuDrD~�J {YXsbA� bi�[`cdwvH`c~sb[~�{Y�[p ] S�`
{ m�vHbA�B`k�iykqsqsr {}rD`c~zykujS�`cg�� ykg b rDqsb[~�{}r�xzb[q:p
R8~sb rf�f�[`c~s~sb[� {}rD~�J {YXsb �[`cdwvH`c~sb[~�{wyk~sq
� b[g|acb[gAE1S{XsrD�\X]rf�8~s`k{ ~sb[�[bA�`�}ykg rDu m �|{}g}ykrfJhX�{ � `cgQS�ykg qFE:vzykg|{}rD�[�su9ykg u m rD~ � y�� bB`k�nrD~�{}b[g|� yk�[b
dwrf� d3y {}�\XsbA�[p ]^Xsb-� b[�[`c~sq { y���� rf��d3ykrD~�{}b[~zyk~s�[b���{YXsb-� b[g|acb[g S�rDuDu+eHb a�rf� rDesuDb {}`w{YXsb
y��`� b[dfesuDb[g`�AE%� ` {YXsb m S�rDuDu+Xzy acbi{}`fqsb yku+S�r {YX3{YXsb � ��{}�sg bidw`�qsr�xz� y {}rD`c~�� rD~w{YXsb � b[g|acb[g � �
rD~�{}b[g|� yk�[b�� bkp JspTqs�sb {}` acb[g`� rD`c~ �svHqzy {}bA��� p R8~sb{S�y mw`k�+qsb[�[g b y�� rD~�J y �[`cdwvH`c~sb[~�{ � ��qsbrP
vHb[~sqsb[~s�[b rf�AE�d3y �QrD~�J r { �QS�ykuDuD`�SR{YXsb��[`cdwvH`c~sb[~�{�{YXzy {nr {�qsb[vHb[~sq��n`c~:p ]N` eHb^� vHb[�[r�xz��E
y �[`cdwvH`c~sb[~�{n{YXzy {n~sb[b[q���y[� b[g|a�rD�[b vsg `Pa�rDqsb[q3e�m3yk~s`k{YXsb[gn�[`cdwvH`c~sb[~�{nd3y mBb[r {YXsb[g ��� b
{YXsb:� b[g|acb[g � � rD~�{}b[g|� yk�[b3b	��vsuDrD�[r {}u mhE-{YXQ��� eHb[�[`cdwrD~�J qsb[vHb[~sqsb[~�{ `c~Zr {MEE`cg d3y m]b[~s� ykv6P
� �su9y {}b yk~sq
XsrDqsbw{YXsb
� b[g|acb[gAE d3y �QrD~�J {YXsb:� b[g|acb[g vzykg|{f`k��r {Y� rDdwvsuDb[dwb[~�{ y {}rD`c~:p!]^Xsb
u9y { {}b[g `cv�{}rD`c~]uDb ykq�� {}` uDbA�`� �[`c~�{}b	��{fqsb[vHb[~sqsb[~�{MET�[`�ykg`� b Jcg}ykrD~L�[`cdwvH`c~sb[~�{Y�[p �����[bA� P
� r acb8���}y�Jcb8`k�+{YXsrf��dwb {YXs`�q � yk��� bA��d3y��`� r acb8�[`cdwvH`c~sb[~�{Y�AE��\XzykuDuDb[~�JcrD~�J {YXsb8eHb[~sb�xs{Y��`k�
dw`�qs�su9ykg r { mcpgR8~ {YXsb `k{YXsb[g Xzyk~sqFE7{YXsbf� `cg dwb[gi`cv�{}rD`c~FE � r p bkp y ac`crDqsrD~�J b[~s� ykv�� �su9y {}rD`c~
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`k�C� b[�[`c~sqzykg|m
� b[g|a�rD�[bA��rD~ �[`cdwvH`c~sb[~�{Y����uDb ykq���{}`fuDb yk~FE�dw`cg b8g brP ���}ykesuDb�E�es��{�dw`cg biqsbrP
vHb[~sqsb[~�{ �[`cdwvH`c~sb[~�{Y�[p���`cdwvH`c~sb[~�{�qsbA� rfJc~sb[g`�{Xzy acb {}` �|{}g r acb8� `cg�y ezyku9yk~s�[b : �6e m%�hUcy&< p
� 'F')�  ,-' B .�" & (83
��`c�svsuDrD~�J rf� y dwb y�� �sg b `k��rD~�{}b[g}yk� {}rD`c~ ykdw`c~�J �[`cdwvH`c~sb[~�{Y�[p _ { rf� vsg `cvH`cg|{}rD`c~zyku�{}`
{YXsb �[`cdwvsuDb	��r { m `k�T{YXsb rD~�{}b[g|� yk�[bA�AEH{YXsb �[`cdwvsuDb	��r { m `k�T{YXsb rD~�{}b[g}yk� {}rD`c~ vsg `k{}`��[`cuqEHyk~sq
{YXsbi�[`cdwvsuDb	��r { mB`k�:{YXsbiqzy { y {YXzy {�vzy��`� bA��yk�[g `h�`��{YXsbirD~�{}b[g|� yk�[bA�[pno rD~srDdwrfe[rD~�J8{YXsbi�[`c�6P
vsuDrD~�J eHb {TS�b[b[~<�[`cdwvH`c~sb[~�{Y� �`Xs`c�suDq eHb y d3y�V `cgf`ceWV b[� {}r acb rD~ �[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q
vsg `hJcg}ykdwdwrD~�J�E1� rD~s�[bB{}rfJhX�{ �[`c�svsuDrD~�J}Xzy�� ~sbAJ�y {}r acbwb��7b[� {Y� rD~Lakykg rD`c���gS�y m6�[p �����[bA� P
� r acb �[`c�svsuDrD~�J dwb yk~��n�[`cdwvsuDrD� y {}b[qBrD~�{}b[g|� yk�[bA� {YXzy {�ykg b{Xzykg qw{}`[�|{ yk~sqzykg qsrfe[biyk~sqw{YXQ���
Xzykg q {}`3rDdwvsuDb[dwb[~�{ rD~sqsb[vHb[~sqsb[~�{}u mcpiti~s`k{YXsb[girf�`� �sb rf�ig b[u9y {}b[q {}` b �w�[rDb[~s� mcpa_ ~ � y�� b
`k�n{}rfJhX�{ �[`c�svsuDrD~�J�E+rD~�{}b[g P �[`cdwvH`c~sb[~�{ �[`cdwdf�s~srD� y {}rD`c~�� XzykvsvHb[~@y { df�s�\X�XsrfJhXsb[g8� g brP
�Q�sb[~s�[rDbA���[`cdwvzykg b[q {}`BuD`�`h� b8�[`c�svsuDrD~�Jsp ]^Xsrf��uDb ykq���{}`BvHb[~zyku {}rDbA��rD~ b	��b[�[��{}rD`c~}� vHb[b[qFE
� rD~s�[b rD~�{}b[g P �[`cdwvH`c~sb[~�{ dwbA�`�}y�Jcb b	���\Xzyk~�Jcb rf� b	��vHb[~�� r acbkp
yz�sg|{YXsb[g dw`cg b�ET�[`cdwdf�s~sr P
� y {}rD`c~�� rD~Z� y�� b `k��{}rfJhX�{frD~�{}b[g}yk� {}rD`c~@ykg b df�s�\XZdw`cg b �|m�~s�\Xsg `c~s`c��� ��{YXsb3� ykuDuDb[g `k��y
� b[g|a�rD�[b `k�2{}b[~ Xzy��f{}` S�ykr {f� `cg {YXsb g bA� �su { eHb � `cg b r {f� yk~ �[`c~�{}rD~Q�sbkpZo ykrD~�{}b[~zyk~s�[b rf�
ykuf� ` dw`cg bfvsg `cesuDb[d3y {}rD��EHeHb[� yk��� b �[`cdwvH`c~sb[~�{ rD~�{}b[g|� yk�[bA� ykg bmXzykg qsb[g8{}` �s~sqsb[g`�|{ yk~sq �
dw`�qsr�xz� y {}rD`c~���rD~3�[`cdwvH`c~sb[~�{�rDdwvsuDb[dwb[~�{ y {}rD`c~�� ykg bidw`cg b uDr �kb[u mf{}`fy �7b[� {�{YXsb[rDgnrD~�{}b[g P
� yk�[bA� �+yk~sq � b[vzykg}y {}b yk~zyku m6� rf� `k��dw`�qs�suDbA� rf�id3ykqsb dw`cg b qsr �w�[�su { pi��`c�svsuDrD~�J3� yk~ eHb
�kb[v�{ uD`�S e�m � ykg b � �su�qsbA� rfJc~L`k�n{YXsb �|m6�|{}b[d P uDb acb[unykg �\Xsr {}b[� {}�sg bkpBti~Lb	�sykdwvsuDb `k�n{YXsrf�
rf�i��� rD~�J y �[`�`cg qsrD~zy {}`cg�� `cg8dwb[qsr9y {}`cg�� p ]^Xsb �[`�`cg qsrD~zy {}`cg d3yk~zy�JcbA�i{YXsbf�[`c~s~sb[� {}rD`c~��
eHb {TS�b[b[~ {YXsb �[`cdwvH`c~sb[~�{Y�AEzyk~sq vHb[g|� `cg d ��{YXsb �[`cdwvs��{ y {}rD`c~��n{YXzy {�g b��Q�srDg b yk~ `Pacb[g}ykuDu
a�rDb�S `k�8{YXsb}�|m6�|{}b[d p ]^Xsb �[`cdwvH`c~sb[~�{Y�3`c~su m rD~�{}b[g}yk� { S�r {YX {YXsb �[`�`cg qsrD~zy {}`cgAE�yk~sq
ykg b rD~sqsb[vHb[~sqsb[~�{ `k��{YXsb `k{YXsb[g`�[p 	�r {YXs`c��{ y �[`�`cg qsrD~zy {}`cgAEN{YXsb `cvHb[g}y {}rD`c~�� {YXzy {fg brP
�Q�srDg b-� rDdf�su { yk~sb[`c��� rD~�� `cg d3y {}rD`c~ � g `cd � b acb[g}ykuE�[`cdwvH`c~sb[~�{Y�i� yk~ `c~su m eHb vHb[g|� `cg dwb[q
e�m@�[`cdwvsuDb	�Zyk~sq b	���[bA�`� r acb rD~�{}b[g}yk� {}rD`c~�� eHb {TS�b[b[~ {YXsb �[`cdwvH`c~sb[~�{Y�[p |+bA�`�f�[`c�svsuDrD~�J
� yk~ ykuf� ` eHb yk�\XsrDb acb[q e�m � ykg b � �su-ykg g}yk~�Jcb[dwb[~�{�`k�E�[`cdwvH`c~sb[~�{ � ykvzykesrDuDr {}rDbA�[p

��`cdwb {}rDdwbA��uD`�`h� b[~srD~�J {YXsb �[`c�svsuDrD~�Jw`k��yB�[`cdwvH`c~sb[~�{8ykqsq�� �[`cdwvsuDb	��r { m {}`wr {Y����� P
y�Jcbkp yz`cg�rD~��|{ yk~s�[b�Ezg b[qs�s�[rD~�JB{YXsb � g b��Q�sb[~s� m `k�ErD~�� `cg d3y {}rD`c~3b	���\Xzyk~�Jcb rf��vH`h�`� rDesuDb e�m
b	���\Xzyk~�JcrD~�J esuD`�� �W� `k��qzy { y g}y {YXsb[g {YXzyk~ rD~sqsr a�rDqs�zyku�qzy { y r {}b[d �[p l���{Byk~ZrD~�{}b[g|� yk�[b
{YXzy { yk�[�[b[v�{Y� esuD`�� �W�8`k�nqzy { y rf� Xzykg qsb[gi{}` ��� b�ENy��i{YXsb �[uDrDb[~�{8~sb[b[q�� {}` rDdwvsuDb[dwb[~�{8y
es� �7b[g rD~�J dwb[�\Xzyk~srf� d p ]^Xsb3x8rf�|{}g rDes��{}b[q _ ~�{}b[g}yk� {}r acb ��rDdf�su9y {}rD`c~s�|{ yk~sqzykg q : _ ��� �hO4<
` �7b[g`� yk~s`k{YXsb[g � `cuD��{}rD`c~ � `cg8uD`�S�b[g rD~�J �[`cdwdf�s~srD� y {}rD`c~ g b��Q�srDg b[dwb[~�{Y�AEFS{XsrD�\X Xzy��8{YXsb
�}ykdwb-� rDqsb b��7b[� { ���[`cdwvH`c~sb[~�{Y� {}g|m {}`3bA�|{}rDd3y {}b {YXsb-�|{ y {}���8`k�T{YXsb vHb[b[g8�[`cdwvH`c~sb[~�{Y�
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y���uD`c~�J y���vH`h�`� rDesuDb�Esg}y {YXsb[g�{YXzyk~ b	��vHb[� {}rD~�JB� g b��Q�sb[~�{ �|{ y {}����dwbA�`�}y�JcbA�[p ]^Xsb � rDdf�su9y�P
{}rD`c~3� yk~ vsg `��[b[b[q
S�r {YX df�s�\X3� b�S�b[g�dwbA�`�}y�JcbA��b	���\Xzyk~�Jcb[qFEzes��{�{YXsb8�[`h�|{�rf�n{YXsb8ykqsqsb[q
�[`cdwvsuDb	��r { m `k���|{ y {}����bA�|{}rDd3y {}rD`c~:p
� &$3)4 ,-')4  �M&$')(
��`hXsbA� rD`c~ g b � b[g`��{}`w�s~sr { mcpnt��[`hXsbA� r acb �[`cdwvH`c~sb[~�{ qs`�bA� V ���|{ `c~sb {YXsrD~�J�Es`cg�{YXsrD~ �QrD~�J
rD~ yk~ `ceWV b[� {QP `cg rDb[~�{}b[q S�y mhE:�[`cg g bA� vH`c~sq��i{}`gV ���|{8`c~sb b[~�{}r { m y {8y3vzykg|{}rD�[�su9ykg�uDb acb[uN`k�
yke��|{}g}yk� {}rD`c~:p ��dfeHb[qsqsrD~�J df�su {}rDvsuDb�EQqsr �7b[g b[~�{ �QrD~sq���`k�NeHbAXzy a�rD`c�sg�rD~ `c~sb8�[`cdwvH`c~sb[~�{
�[`c~�{}g}ykqsrD� {Y�aS�r {YX {YXsb vsg rD~s�[rDvsuDb `k�ndw`�qs�su9ykg r { mcpitiu {}b[g ~zy {}r acb[u mhE7qsrf�|{}g rDes��{}rD~�J3{YXsbfrDd P
vsuDb[dwb[~�{ y {}rD`c~ `k�8y vzykg|{}rD�[�su9ykg �[`c~s�[b[v�{ ykdw`c~�J {TS�`]`cg dw`cg b �[`cdwvH`c~sb[~�{Y�BuDb ykq��f{}`
�|{}g `c~�Jwqsb[vHb[~sqsb[~s�[bfeHb {TS�b[b[~ �[`cdwvH`c~sb[~�{Y�AEHyk~sq �[`cdwvsuDrD� y {}b[q �[`cdwvH`c~sb[~�{ rD~�{}b[g|� yk�[bA�[p
]^Xsrf��rf��eHb[� yk��� b {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~3`k�Ty � rD~�JcuDb8�[`c~s�[b[v�{ ��� �zykuDu m �[`c~�� rf�|{Y��`k�Edf�su {}r P
vsuDb^� d3ykuDu PT� rfe[b�b[uDb[dwb[~�{Y��{}rfJhX�{}u mf�[`c�svsuDb[qB{}` `c~sb yk~s`k{YXsb[g�{}` � `cg d y �[`c~s�[b[v�{}�zyku/�s~sr { mcp
tivzykg|{T� g `cd�eHb[rD~�J ~sb[�[bA�`�}ykg|m � `cgTuDr { {}uDbnqsb[vHb[~sqsb[~s�[biyk~sq uD`�`h� b��[`c�svsuDrD~�J�Ek�[`hXsbA� r acb[~sbA�`�
Xsb[uDv��iyw�[`cdwvH`c~sb[~�{ � � g brP ���}ykesrDuDr { mhE�� rDdwvsu m e�m d3y �QrD~�JBr {iywdwb yk~srD~�Jk� �su:b[~�{}r { mcp�_ `k{}b
xz~zykuDu mhET{YXzy {B�[`hXsbA� r acb[~sbA�`�3qs`�bA� ~s`k{BrDdwvsu m]eHb[rD~�Jsxz~sbrPTJcg}ykrD~:p=]^Xzy {Brf�AE r { rf� vH`h�`� r P
esuDb8� `cg�yB�[`hXsbA� r acb �[`cdwvH`c~sb[~�{�{}`B�[`c~�{ ykrD~}� b acb[g}yku8� �se6P �[`cdwvH`c~sb[~�{Y�AE�S{XsrD�\X {}`hJcb {YXsb[g
rDdwvsuDb[dwb[~�{�y � rD~�JcuDb�E%XsrfJhXsb[g�uDb acb[u-�[`c~s�[b[v�{ p

� ��� � ��� � ����� � � � � ���
� ��	
� �2� � � ���
� ��� ���

��`cdwvH`c~sb[~�{ �|{ yk~sqzykg q��wykrDd {}`Lvsg `Pa�rDqsb y � b {w`k�ig �suDbA�wyk~sqRdwb[�\Xzyk~srf� d �f{}`]qsb�xz~sb
vsu9y { � `cg d ��� `cgiqsb acb[uD`cvsdwb[~�{ yk~sq �[`cdwvH`h� r {}rD`c~ `k���[`cdwvH`c~sb[~�{Y�[p ���sg g b[~�{}u m {YXsb[g b ykg b
{YXsg b[bBd3y�V `cg �|{ yk~sqzykg q�� rD~ {YXsb � `k�2{TS�ykg bBrD~sqs���|{}g|m ~zykdwb[u mL�^R Z l�t � ��`cdwdw`c~ R8e6P
V b[� {jZ�b��Q�sbA�|{ l�g ` �kb[gTtig �\Xsr {}b[� {}�sg b �rEQ�^R o �kx �^R o � ��`cdwvH`c~sb[~�{E`ceWV b[� {no `�qsb[u �-yk~sq
�cy akycl�b yk~���� �cy aky:Zio}_�� �cy aky:Z�b[dw`k{}b o b {YXs`�qs_ ~�ac`�� y {}rD`c~:p���rD~s�[b ykuDu+`k�E{YXsbA� b-�|{ yk~6P
qzykg q��fykrDd�{}` b[~�� �sg b3uD`�� y {}rD`c~ {}g}yk~�� vzykg b[~s� m � r p bkp dwb[�\Xzyk~srf� d � � `cg `ceWV b[� {fdwb {YXs`�q
rD~�ac`�� y {}rD`c~��j�`Xs`c�suDq S�`cg�� �[`c~�� rf�|{}b[~�{}u m rDg g bA� vHb[� {}r acb�`k�)S{Xsb {YXsb[g {YXsb�`ceWV b[� {Y�ng bA� rDqsb�`c~
{YXsb
�}ykdwb:Xs`h�|{ � rD~@{YXsb
�}ykdwb3vsg `��[bA�`�AE�`cgfrD~]{YXsb
�}ykdwb:Xs`h�|{ � rD~ y qsr �7b[g b[~�{ vsg `��[bA�`�AE
`cg�`c~ yBqsr �7b[g b[~�{aXs`h�|{iyk�[g `h�`��{YXsb ~sb {TS�`cg�� ��{YXsb m ykg b[� `cdwb {}rDdwbA��� ykuDuDb[q x8rf�|{}g rDes��{}b[q
��`cdwvH`c~sb[~�{ I�u9y { � `cg d �[pH_ {frf� qsr �w�[�su {MEEr ��~s`k{frDdwvH`h�`� rDesuDb�E+{}` �[`cdwvzykg bB{YXsbA� b vsu9y {QP
� `cg d � yk~sq@vsg b � b[g `c~sbw{}` yk~s`k{YXsb[g[p!]^Xsb[g b ykg b � b acb[g}yku�g b y�� `c~�� � `cg {YXsrf�[p!yErDg`�|{ME-{YXsb
d3ykg��kb {�rf� XsrfJhXsu mw�[`cdwvHb {}r {}r acb8yk~sq!Jcg `�S{��g}ykvsrDqsu mcp�_ b�SI� b y {}�sg bA��ykg b ykqsqsb[q yk~sq yk~6P
~s`c�s~s�[b[q �[`c~�{}rD~Q�s`c��� u mhE�S{XsrD�\X d3y �kbA��{YXsb[� r {}�zy {}rD`c~!Xzykg q {}` � `cuDuD`�S yk~sq d3y m g b[~sqsb[g
y �[b[g|{ ykrD~ b akykuD�zy {}rD`c~ rD~s�[`cdwvsuDb {}b `cg�`ce�� `cuDb {}b y �2{}b[g�y �`Xs`cg|{ vHb[g rD`�q `k�N{}rDdwbkpn��b[�[`c~sqFE
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dw`h�|{ `k� {YXsbBg b a�rDb�S{� �[`cdwrD~�J3� g `cd {YXsbBrD~sqs���|{}g|ms� b[b[d�{}` eHb esr9y�� b[qFE1� rD~s�[b � �svsvH`cg|{
� `cg y
S�g `c~�J �\Xs`crD�[bBd3y m vsg `Pacbw{}` eHbB�[`cdwdwb[g �[r9ykuDu m � y { yku pBti~sq]{YXsrDg qFE-g bA� b ykg �\Xsb[g`�
ykg b�g b[uD�s� { yk~�{T{}` vsg `Pa�rDqsb�yi{YXs`cg `c��JhXByk~zyku m6� rf�E`k�/{YXsb �|{ yk~sqzykg q�� vsg `cezykesu m � `cgTg b y�� `c~��
�[`c~s~sb[� {}b[q {}`gxzg`�|{�yk~sq:� b[�[`c~sq r {}b[d �[pjR8~sbib	���[b[v�{}rD`c~3{}` {YXsb {YXsrDg qwr {}b[d}E#Xs`�S�b acb[gAEzrf�
�6e m�vHb[g`���Qr � � g b[u9y {}r acb[u m g b[�[b[~�{ eH`�` �/p _ ~ Xsrf�ieH`�` � : �6e m%�hUcy4<Tqsb ac`k{}bA� y:S{Xs`cuDbf�\Xzykv�{}b[g
{}` {YXsb �[`cdwvzykg rf� `c~Z`k��{YXsb b[dwb[g`JcrD~�Js�|{ yk~sqzykg q��[p � b rDqsb[~�{}r�xzbA� {YXsg b[b � �s~sqzykdwb[~�{ yku
rf�`� �sbA��{YXzy { �[`cdwvH`c~sb[~�{{�|{ yk~sqzykg q�� ~sb[b[q {}`wykqsqsg bA�`��� : �6e m%�hUke6<

� � &$�2& (83�� ��`cdwvH`c~sb[~�{Y� b[~�{}b[g rD~�J y!�|m6�|{}b[d ~sb[b[q]{}` eHb � �[`c~s~sb[� {}b[q � {}` �[`cd P
vH`c~sb[~�{Y��{YXzy {iykg b ykuDg b ykq�m vsg bA� b[~�{ p

� �  ���6kY?A(8p ��������� B ��� B �  � ��`cdwvH`c~sb[~�{Y�n~sb[b[qw{}` eHb ykesuDb�{}`gxz~sq3ykeH`c��{ � b[g|a�rD�[bA�
vsg `Pa�rDqsb[q e�m `k{YXsb[g �[`cdwvH`c~sb[~�{Y�8yk~sq {YXsb m ~sb[b[q {}`3eHb ykesuDb {}`3uD`�� y {}b yk~sq=EHrD~
Jcb[~sb[g}ykuqEsuD`�ykq yk~sq q�m�~zykdwrD� ykuDu mwuDrD~ �3�[`cdwvH`c~sb[~�{Y��rD~�{}`wy g �s~s~srD~�J �|m6�|{}b[d p

� nF 6< ��()��& �a?A()�  ��p ���  mn ����( ; ��� ; ��� l�b[rD~�J�ykesuDbT{}`�uD`�� y {}b�yk~sq � ykuDuk�[`cdwvH`c~sb[~�{Y�
rf�8�[uDb ykg u m ~sb[�[bA�`�}ykg|mcp � `�S�b acb[gAECS�r {YXs`c��{ yk~]y�Jcg b[b[dwb[~�{ `c~ S{Xzy { r { dwb yk~��8{}`
rD~�ac` �kb yLvzykg|{}rD�[�su9ykg `cvHb[g}y {}rD`c~FE {}`]vH`h�|{3yLvzykg|{}rD�[�su9ykg b acb[~�{ME�`cg {}`�Xzyk~sqsuDb y
vzykg|{}rD�[�su9ykg�dwbA�`�}y�Jcb�Es{YXsb b[~�{}rDg b ykvsvsg `�yk�\X g b[d3ykrD~���dwb yk~srD~�JcuDbA�`�[p

_ ~ {YXsb8g b[d3ykrD~sqsb[g�`k�+{YXsrf� � b[� {}rD`c~
� `cdwb8ezy�� rD�8yk~sq �[`cdwdw`c~3dwb[�\Xzyk~srf� d ��`k�-�[`cd P
vH`c~sb[~�{ �|{ yk~sqzykg q�� ykg bLrD~�{}g `�qs�s�[b[q:p yErDg`�|{ME {YXsb[rDg ykvsvsg `�yk�\XI{}`Rqsb�xz~sb@�[`cdwvH`c~sb[~�{
rD~�{}b[g|� yk�[bA�irf�irD~�{}g `�qs�s�[b[q �F� b[�[`c~sqFE:ezy�� rD� dwb[�\Xzyk~srf� d � � `cgirDdwvsuDb[dwb[~�{}rD~�JBdwb {YXs`�q rD~6P
ac`�� y {}rD`c~<ykg b rD~�{}g `�qs�s�[b[q ��{YXsrDg qFE�ezy�� rD� rf�`� �sbA�3g b[u9y {}b[qR{}`@~zykdwrD~�J]yk~sq uD`�� y {}rD`c~ `k�
� b[g|a�rD�[bA� {YXsb m ` �7b[g ykg b esg rDb �sm b	�sykdwrD~sb[q yk~sq}xz~zykuDu m yBdw`cg b qsb { ykrDuDb[q ykg �\Xsr {}b[� {}�sg}yku
a�rDb�S rf��qsg}yMS�~ ��� rD~�J � `k�2{TS�ykg b vzy { {}b[g ~��[p

l�b � `cg b��[`c~�{}rD~Q�srD~�JaS�r {YX {YXsrf��� b[� {}rD`c~FEcr {Erf�8S�`cg|{YX ~s`k{}rD~�J {YXzy {Tyku {YXs`c��JhX {YXsb��\Xs`crD�[b
d3ykqsb � `cg {YXsb!S�`cg�� qsbA� �[g rDeHb[qRrD~ {YXsrf� {YXsbA� rf�Brf�f{YXsb �^R o �kx �^R o�vsu9y { � `cg d}ET{YXsrf�
�\Xs`crD�[bBrf�8~s`k{ ezy�� b[q]`c~]y qsb { ykrDuDb[q {}b[�\Xs~srD� yku�b akykuD�zy {}rD`c~FE7{YXsb[g b � `cg bBqs`�bA� ~s`k{ rDdwvsu m
{YXzy {n{YXsbi�\Xs`h� b[~!�|m6�|{}b[d#rf� {}b[�\Xs~srD� ykuDu m � �svHb[g rD`cgn{}` `k{YXsb[g`�[pj]^Xsb �^R o �kx �^R o�vsu9y {QP
� `cg d rf� �\Xs`h� b[~<eHb[� yk��� b r { S�y��Bb y�� rDu m y akykrDu9ykesuDb3yk~sq {YXsb yk��{YXs`cg rf� dw`cg b3� ykdwrDuDr9ykg
S�r {YX {YXsrf� vzykg|{}rD�[�su9ykgi{}b[�\Xs~s`cuD`hJkmcp ]^XsbB{ m�vHbB`k���[`cdwvH`c~sb[~�{ {}b[�\Xs~s`cuD`hJkm ��� b[q@rf� ~s`k{
� �s~sqzykdwb[~�{ ykuH{}`f{YXsrf��g bA� b ykg �\X �zr {�rf� +	�6- ) �>- # / !$#&%('6#&3 -036+�+.-$! �,3 #&A #CE4Dig}y {YXsb[g�{YXzyk~ y
vzykg|{}rD�[�su9ykg��[`cdwvH`c~sb[~�{ivsu9y { � `cg d S{XsrD�\X �[`c�s~�{Y�irD~ vs�sg`� �sr {i`k�T{YXsb rDuDuD���|{}g}y {}rD`c~ `k�T{YXsb
rDqsb y���qsb � b[~sqsb[q rD~ {YXsrf��{YXsbA� rf�[p
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ta��dwb[~�{}rD`c~sb[q rD~ � b[� {}rD`c~wh�p O�p��hE��[`cdwvH`c~sb[~�{Y���[`cdwdf�s~srD� y {}bn{YXsg `c��JhXf{YXsb[rDgTrD~�{}b[g|� yk�[bA�[p
	 Xsb[~sb acb[g�y �[uDrDb[~�{�~sb[b[q�� � `cdwb^� b[g|a�rD�[b�� g `cd y g b[dw`k{}b�qsrf�|{}g rDes��{}b[qB`ceWV b[� {MEQr {TrD~�ac` �kbA�
y dwb {YXs`�qLrDdwvsuDb[dwb[~�{}b[q e�m {YXsbwg b[dw`k{}b `ceWV b[� { p ]^Xsb � b[g|a�rD�[bB{YXzy { {YXsbBg b[dw`k{}bBqsrf� P
{}g rDes��{}b[q `ceWV b[� { � ��b[g|acb[g�� vsg `Pa�rDqsbA�wrf� b[~s� ykv�� �su9y {}b[q<y��wyk~R`ceWV b[� {3yk~sq {YXsb g b[dw`k{}b
`ceWV b[� { � � rD~�{}b[g|� yk�[b rf�wqsbA� �[g rDeHb[q rD~ yk~ _ ~�{}b[g|� yk�[b x8b�xz~sr {}rD`c~ |-yk~�Jc�zy�Jcb �$_ x | � p ]^Xsb
rD~�{}b[g|� yk�[bA�[� vHb[�[r�xzb[qZrD~L{YXsb _ x | xzuDb � b[g|acb y�� y �[`c~�{}g}yk� { eHb {TS�b[b[~ y g b[dw`k{}bB`ceWV b[� {
� b[g|acb[g8yk~sq r {Y���[uDrDb[~�{Y�[p���uDrDb[~�{Y��� yk~ {YXQ���irD~�{}b[g}yk� {{S�r {YX {YXsbA� b g b[dw`k{}b `ceWV b[� { � b[g|acb[g`�
e�m rD~�ac` �QrD~�Jwdwb {YXs`�q���qsb�xz~sb[q rD~ {YXsb[_ x |�pztiuDu:`k�E{YXsb �[`cdwvH`c~sb[~�{{S�rDg rD~�J �|{ yk~sqzykg q��
qsb�xz~sb�y � `cg d `k��_ x |3{YXzy {�Xzy��-{}`8eHbnrD~s�[`cg vH`cg}y {}b[q rD~�{}`�{YXsb��[`cdwvH`c~sb[~�{�� vHb[�[r�xz� y {}rD`c~:p
l���{ {YXsb[rDgfykvsvsg `�yk�\XsbA�fqsr �7b[gAE ]^Xs`h� b ezy�� b[q `c~@{}g}ykqsr {}rD`c~zyku�`ceWV b[� { dw`�qsb[uf� qsb�xz~sb y
`c~sbrP {}`2P `c~sbfg b[u9y {}rD`c~ eHb {TS�b[b[~@rD~�{}b[g|� yk�[bA� yk~sqL`ceWV b[� {Y� � bkp Jsp rD~]�^R Z l�t yk~sq@��R o � p
ti~ `ceWV b[� {Bvsg `Pa�rDqsbA�f{YXsb!�|{ y {}b yk~sq rDdwvsuDb[dwb[~�{ y {}rD`c~]eHbAXsrD~sq `c~sb rD~�{}b[g|� yk�[bkp Ri{YXsb[g
ykvsvsg `�yk�\XsbA� y��`� `��[r9y {}bfd3yk~�m rD~�{}b[g|� yk�[bA� S�r {YXLy
� rD~�JcuDb `ceWV b[� { � �cy akycl�b yk~����i`cg8d3yk~�m
rD~�{}b[g|� yk�[bA�^S�r {YX d3yk~�m `ceWV b[� {Y� rD~ yB�[`cdwvH`c~sb[~�{ � bkp Jsp rD~ �^R o � p
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]^XsbBrDqsb y rD~Lg b[dw`k{}bfdwb {YXs`�qL� ykuDuf�8rf�i{}` g b[vsu9yk�[b uD`�� ykuE� ykuDuDb[b � � b[~sq@yk~sq {YXsb g b[dw`k{}b
� ykuDuDb[g � �8b[~sq]e�m �0+8) � � p _ ~]g b ykuDr { mhE7{YXsbB� ykuDuDb[g8� ykuDuf� y uD`�� yku��|{}�seL{YXzy { %�14/ � �@14A ��
 A 573'&
-C14/?5
� - ����{YXsb8vzykg}ykdwb {}b[g`��yk~sq
� b[~sq���{YXsb[d {}` {YXsb8g b[dw`k{}b b[~sq:p t�{�{YXzy {�b[~sqFEzyk~s`k{YXsb[g
�|{}�seLg b[�[b[r acbA�8{YXsbfvzykg}ykdwb {}b[g`�AE�),36%�14/ � �@14A ��
 � -0A 573 -C14/?5
� - ��� {YXsb[d yk~sq � ykuDuf��{YXsbf{}g �sb
� ykuDuDb[bkp ]^Xsb � ykuDuDb[bivsg `��[b[qs�sg b r {Y� b[u � EMV ���|{iy���{YXsb � ykuDuDb[gAE�� `cuDuD`�S{��uD`�� yku7� ykuDuDrD~�J �[`c~�acb[~6P
{}rD`c~���yk~sq3rf�n�s~zyMS�ykg bi`k�+eHb[rD~�J � ykuDuDb[qwg b[dw`k{}b[u mcp ]^Xsbid3ykg`�`XzykuDrD~�J yk~sq3�s~sd3ykg`�`XzykuDrD~�J
ykg b g bA� vH`c~�� rDesuDb�� `cg+�[`c~�acb[g|{}rD~�Jiqzy { y�akykuD�sbA�+� g `cd {YXsb[rDg+uD`�� ykucg b[vsg bA� b[~�{ y {}rD`c~��N{}` y�~sb {QP
S�`cg��8� `cg d3y {Nyk~sq `c~ {}`�{YXsbng b[dw`k{}b g b[vsg bA� b[~�{ y {}rD`c~:p�]N` rD~�ac` �kb�y�g b[dw`k{}b dwb {YXs`�qFE1{YXsb
�[uDrDb[~�{Td3y �kbA� y8� ykuDuQ{}`8{YXsb��[uDrDb[~�{Tvsg ` ��mcpj]^Xsb��[uDrDb[~�{ � rDqsb�vsg ` ��mfvzyk� �W��{YXsb�� ykuDu�vzykg}ykd P
b {}b[g`�irD~�{}` ywg b��Q�sbA�|{ dwbA�`�}y�Jcbfyk~sq rD~�ac` �kbA� y S�rDg b vsg `k{}`��[`cuqEzuDr �kb[_`_QR I � rD~ �^R Z l�t �
`cg^R Z In� � rD~ x �^R o � `cg �hZio I � rD~ �cy aky ��Zio}_ �rEQ{}`m�`XsrDv {YXsbidwbA�`�}y�Jcbi{}` {YXsb � b[g|acb[g[p
t�{�{YXsb � b[g|acb[g{� rDqsb�E�{YXsb S�rDg bivsg `k{}`��[`cu7qsb[uDr acb[g`��{YXsb8dwbA�`�}y�Jcb8{}` {YXsb � b[g|acb[g^� rDqsb �|{}�se:p
]^Xsb � b[g|acb[g-� rDqsb �|{}�seL{YXsb[~@�s~svzyk� �W� {YXsbBdwbA�`�}y�Jcbwyk~sqL� ykuDuf�8{YXsbwyk� {}�zykuTdwb {YXs`�qL`c~
{YXsb `ceWV b[� { p _ ~ZeH`k{YXR�^R Z l�t yk~sq �cy aky ��Zio}_\E-{YXsb �[uDrDb[~�{m�|{}�se rf� � ykuDuDb[q]{YXsb
�|{}�se
`cg�vsg ` ��m yk~sq {YXsb[� b[g|acb[ga�|{}�se rf��� ykuDuDb[q {YXsb[���kb[uDb {}`c~:p _ ~ x �^R o�Ez{YXsb �[uDrDb[~�{{�|{}�se rf�
g b � b[g g b[q {}`3y���yBvsg ` ��m yk~sq {YXsbg� b[g|acb[g �|{}�se rf��g b � b[g g b[q {}`wy�� y �|{}�se:p



���������
	����l� ����� ������	����������	�l	��
�.������
W����	 ��		��	��q����� 	���� OhU

I�

��
�� � S 
 � ��� S � V � � � S ��� ��� ��� � �PT  �� � �PK
]^Xsb[g b rf��~s`k{ yk~ y�Jcg b[b[q �svH`c~ ykvsvsg `�yk�\X `c~HXs`�S {}`B~zykdwb rD~�{}b[g|� yk�[bA��yk~sq `c~HXs`�SI{}`
g b[u9y {}b {YXsb[d�{}` b yk�\X]`k{YXsb[g eHb {TS�b[b[~@b	��rf�|{}rD~�J!�|{ yk~sqzykg q��[pB�^R o ��� bA� y � `cg d � ykuDuDb[q

 uD`cezykuDu m � ~sr��Q�sbm_ ~sqsb[~�{}r�xzb[g`� � 
�� _ x ��� p 
�� _ x � ykg b ��� b[q {}` ~zykdwb �s~sr��Q�sb[u m y3aky�P
g rDb { m3`k�Nb[~�{}r {}rDbA�AE�rD~s�[uD�sqsrD~�JfrD~�{}b[g|� yk�[bA���$_`_ x ���rE�Jcg `c�sv���`k�-rD~�{}b[g|� yk�[bA��� ykuDuDb[q � y {}bAJc`cg rDbA�
� ��tj]^_ x �AE�yk~sqB�[u9y��`� bA� � � |N�6_ x ��� p R o 
 �^R Z l�t>`cg rfJcrD~sr9ykuDu m8uDb �2{��s~sr��Q�sb�~zykdwrD~�Ji{}`
rD~sqsr a�rDqs�zyku rDdwvsuDb[dwb[~�{ y {}rD`c~��AE-g b[u m�rD~�J `c~ u9yk~�Jc�zy�JcbwesrD~sqsrD~�Jh� {}` d3ykrD~�{ ykrD~]vsg `hJcg}ykd
vH`cg|{ ykesrDuDr { mcp _ ~I�^R Z l�t h�p j%E{JcuD`cezykuDu m �s~sr��Q�sb Z�b[vH`h� r {}`cg|m _ x �
Xzy acb eHb[b[~>rD~�{}g `2P
qs�s~s�[b[q:p ]^XsbA� b � yk~Rb[r {YXsb[gBeHb x � � � � � _ x �w`cg �|{}g rD~�Jh� {}`L{YXsb � ykdwrDuDr9ykg �s~sr acb[g`�}yku
g bA� `c�sg �[b uD`�� y {}`cg`���
�aZ |1������� b[q rD~ {YXsb 	@`cg uDq 	�rDqsb 	@b[e:p

 r acb[~By8~zykdwb�EQykuDu6� b[g|a�rD�[bA��vsg `Pa�rDqsb^� `cdwb � `cg|{�`k�7y8g b[vH`h� r {}`cg|m {}` Xsb[uDv rD~fuD`�� y {}rD~�J

{YXsb �[`cg g bA� vH`c~sqsrD~�J
� b[g|a�rD�[bkpgR8~ {}`cv `k��{YXsrf�iqsrDg b[� {}`cg|m#P uDr �kb � �s~s� {}rD`c~FE7ykuDuNykvsvsg `�yk�\XsbA�
` �7b[gg� `cdwbBqsbAJcg b[bw`k� % -0+ 1s&.573 /�#&/?%�14+859#&3 `c~L{YXsbwy akykrDu9ykesuDbm� b[g|a�rD�[bA�[p
]^XsbwdwrD~srDdf�sd
{YXzy {�rf�{� �svsvH`cg|{}b[q e�m ykuDu:rf��{YXsb g �s~�{}rDdwb8{}bA�|{ `k�E{YXsb { m�vHbA� `k�N{YXsb ` �7b[g b[q rD~�{}b[g|� yk�[bA�AE
{YXsb g �s~�{}rDdwbTg b �zb[� {}rD`c~ `k��{YXsb�rD~�{}b[g|� yk�[bA�AEkyk~sq {YXsb q�m�~zykdwrD�T�[g b y {}rD`c~ `k��~sb�SZrD~��|{ yk~s�[bA�[p
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_ ~ {YXsrf� � b[� {}rD`c~ qsbA� rfJc~ vzy { {}b[g ~���ykg b ��{}rDuDrfe[b[q3{}` �s~sqsb[g`�|{ yk~sq {YXsb ykg �\Xsr {}b[� {}�sg b `k�Eyk~sq
ezy�� rD� �|{}g}y {}bAJcrDbA�T��� b[qBe�m �[`cdwvH`c~sb[~�{ S�rDg rD~�J �|{ yk~sqzykg q�� � `cgE�[`cdwvH`c~sb[~�{�dwrDqsqsuDb�S�ykg b � p
x8bA� rfJc~
IEy { {}b[g ~���ykg b8yk~3b��7b[� {}r acbaS�y m3`k�-b	��vsg bA�`� rD~�J vsg `Pacb[~ {}b[�\Xs~sr��Q�sbA��yk~sq qsbA� rfJc~��
��� b[q�rD~ � `k�2{TS�ykg b �|m6�|{}b[d �[p ]^Xsb m S�b[g bsxzg`�|{ rD~�{}g `�qs�s�[b[q>e�m>y@es�srDuDqsrD~�JZykg �\Xsr {}b[� {
� Xsg rf�|{}`cv�Xsb[g-tiuDb	�syk~sqsb[g>: tiuDb�whw><�yk~sq u9y {}b[g:qsg b�S@{YXsbny { {}b[~�{}rD`c~ `k�6� `k�2{TS�ykg bnb[~�JcrD~sb[b[g rD~�J
�[`cdwdf�s~sr { mcpNt<eH`�` �
	CS�g r { {}b[~fe�m yaJcg `c�sv `k�zg bA� b ykg �\Xsb[g`� �Q~s`�S�~By��-{YXsb 
 yk~�J `k�)yz`c�sg
`cg 
[R y �
��g rD�\X 
 ykdwd3y%E Z�rD�\Xzykg q � b[uDd}E Z ykuDv�X �k`hXs~�� `c~FE�ykdwq �k`hXs~ G8rDuDrf�`� rDqsbA���
vs�sesuDrD�[rfe[b[q {YXsb {}`cvsrD�nrD~ {YXsb � `k�2{TS�ykg b��[`cdf�s~sr { m8� �sg|{YXsb[g[p�]^Xsb m qsb�xz~sb�qsbA� rfJc~ vzy { {}b[g ~��
y���qsbA� �[g rDv�{}rD`c~���`k�7�[`cdwdf�s~srD� y {}rD~�Ji`ceWV b[� {Y�nyk~sqB�[u9y��`� bA��{YXzy {nykg b��[���|{}`cdwrfe[b[q {}`g� `cu acb
y Jcb[~sb[g}yku qsbA� rfJc~�vsg `cesuDb[d�rD~�y vzykg|{}rD�[�su9ykg �[`c~�{}b	��{ : 
 ykd:�#b>< p ]^Xsb m �|{ y {}b {YXzy { y
qsbA� rfJc~ vzy { {}b[g ~f~zykdwbA�AEcyke��|{}g}yk� {Y�Tyk~sqfrDqsb[~�{}r�xzbA�-{YXsb �kb mfy�� vHb[� {Y�T`k�/y �[`cdwdw`c~ qsbA� rfJc~
�|{}g �s� {}�sg bf{YXzy {8d3y �kbA� r {i��� b � �suE� `cgi�[g b y {}rD~�J g brP ���}ykesuDbfqsbA� rfJc~:p ]^Xsb[g b-S�rDuDuNeHbfdw`cg b
� ��CEDKJM4MC a0OcJM/R5 
v2�FHi0OcJMC U0Z��jU]b]C 4M2�U0FH/VUIJ.m ��

�3oACEDj[�DKJ6[#U<50[#465�2#X<JM-0/ ��is/VU �]2#X>JK1.[#4M/ �02�O0U<50[:JMC 2�U

mYi<[#4QJT2#XhJM-0/ ��is/VU��
4M2�O0isov[#U<5�[#C F�D3JM2HC FHi0L /VFH/VUIJf4M/VFH2#JM/
i04M2c^�/R5cO04M/�^V[#L LEDT[�^�4M2IDMDv-0/�JM/V4M2�Z�/VU0/V2�O<D
i0LE[:JQXY2�4MF�D
�V+.-0/�as2]2��Pi04M2:b]CE5c/RD�[�^V[:J6[#L 2�Z�2#X�����5c/RDQC Z�UWi<[:JQJM/V4MU<DVgn[#U<5SC U<^�L O<5c/RDq[�5c/�J6[#C L /R5�5cCEDM^�O<DMDQC 2�UW2#X

JM-0/VC 4�DKJM4MO<^,JMO04M/�gpO<DM[#Z�/H[#4M/R[�DVgk^�2�U<DQ/R`IO0/VU<^�/RD�2#X3O<DQC U0Z�JM-0/VF�gl[#U<5\JM-0/VC 4�C FHi0L /VFH/VUIJ6[:JMC 2�U�[#L 2�U0ZIDQCE5c/
1TC JM-�/�t0[#FHi0L /RD.2#XhJM-0/VC 4f/VFHi0L 2:N]FH/VUIJTC U�/�tcCEDKJMC U0Z�DQ2#X>JK1.[#4M/�DQNcDKJM/VF�DVd
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g b � b[g b[~s�[bA�-{}`�qsbA� rfJc~ vzy { {}b[g ~��-rD~ � Xzykv�{}b[g�b6E�S{Xsb[~ qsrf� �[���`� rD~�J�{YXsb qsbA� rfJc~ `k��ti~sr2��`cdwv
yk~sq r {Y�nrD~�{}b[g ~zyku7ykg �\Xsr {}b[� {}�sg bkpj]^Xsb8vzy { {}b[g ~���qsrf� �[���`� b[q!Xsb[g b ykg biezy�� b[q `c~ yk~ ykg|{}rD�[uDb
e�m-y�p I�u9y�� rDu�yk~sqBo]p �Q{ yku.: I�u9yh�%�?<6S{XsrD�\Xfqsg}yMS{��yk~fykg �\Xsr {}b[� {}�sg}ykuQa�rDb�S `k�s{YXsbn{YXsg b[b�dw`h�|{
�[`cdwdw`c~ �[`cdwvH`c~sb[~�{ �|{ yk~sqzykg q�� dwb[~�{}rD`c~sb[q ykeH`Pacbkp tiuDu-{YXsbfvzy { {}b[g ~�� qsrf� �[���`� b[q]ykg b
S�b[uDu P �Q~s`�S�~ yk~sq � y { ykuD`hJcb[q e�m vzy { {}b[g ~ eH`�` �W�>: 
 ykd:�#bWEzl����Y�hN&< p
lm��'+7  � � �%�M�  �2(
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yErfJc�sg b h�p h���t yz�s~s� {}rD`c~zyku0G8rDb�S `k�N{YXsb l�g ` �kb[gaIEy { {}b[g ~

]^Xsb esg ` �kb[g�ykg �\Xsr {}b[� {}�sg}yku/vzy { {}b[g ~wrf� ��� b[qw{}`[�|{}g �s� {}�sg b qsrf�|{}g rDes��{}b[q � `k�2{TS�ykg b �|m6� P
{}b[d �gS�r {YXZqsb[�[`c�svsuDb[qZ�[`cdwvH`c~sb[~�{Y� {YXzy { rD~�{}b[g}yk� {-S�r {YX@g b[dw`k{}b � b[g|a�rD�[b rD~�ac`�� y {}rD`c~��
: l����Y�hN&< p
yErfJc�sg b h�p h rDuDuD���|{}g}y {}bA�fys� rDdwvsuDr�xzb[q@a�rDb�S#`k� r {Y� � �s~s� {}rD`c~zykuDr { mcp ta� r { � yk~
eHb � b[b[~FE8r { g b �zb[� {Y� {YXsb �[u9y��`� rD� ykui�[uDrDb[~�{QPT� b[g|acb[g g b[u9y {}rD`c~��`XsrDv rDdwvsuDb[dwb[~�{ y {}rD`c~RrD~�y
qsrf�|{}g rDes��{}b[q<b[~�a�rDg `c~sdwb[~�{ p _ ~ dw`h�|{3� y�� bA�AE�esg ` �kb[g3�[`cuDu9ykeH`cg}y {}bA� S�r {YX � r � { m�vHbA�3`k�
vzykg|{}rD�[rDvzy {}rD~�J8�[`cdwvH`c~sb[~�{Y� � `cdwb�`k�)S{XsrD�\X ykg b�`k{YXsb[g vzy { {}b[g ~�� {YXzy { S�rDuDuseHb�qsrf� �[���`� b[q
rD~ {YXsbw~sb	��{-� b[� {}rD`c~��[p:]^XsbA� b3vzykg|{}rD�[rDvzyk~�{Y� ykg bB�[uDrDb[~�{Y�AEC� b[g|acb[g`�AEEesg rDq�JcbA�AEN�[uDrDb[~�{QPT� rDqsb
vsg ` ��rDbA� yk~sq � b[g|acb[g PT� rDqsbBvsg ` ��rDbA�[p _ ~]y uD`�`cvFE7{YXsb esg ` �kb[g � `cgQS�ykg q�� g b��Q�sbA�|{Y� yk~sqLg brP
� vH`c~�� bA��{}`B{YXsb �[`cg g bA� vH`c~sqsrD~�Jwvsg ` ��rDbA�[p ]^XsbA� b g b��Q�sbA�|{Y�8yk~sq g bA� vH`c~�� bA�iykg b b[~s�[`�qsb[q
rD~ dwbA�`�}y�JcbA��e�m!S{XsrD�\X {YXsb esg ` �kb[g��[`cdwdf�s~srD� y {}bA� S�r {YX {YXsb vsg ` ��rDbA�[p
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yErfJc�sg b h�p O � l�g ` �kb[g yk~sq I�g ` ��m}IEy { {}b[g ~���rD~ �[`cuDu9ykeH`cg}y {}rD`c~

� ��' � / � �%�M�  �2(
]^Xsb vsg ` ��m vzy { {}b[g ~ d3y �kbA��{YXsb �[uDrDb[~�{Y��`k�TyB�[`cdwvH`c~sb[~�{ �[`cdwdf�s~srD� y {}b S�r {YX yBg b[vsg brP
� b[~�{ y {}r acb�ENg}y {YXsb[g8{YXzyk~L{}` {YXsb �[`cdwvH`c~sb[~�{ r {Y� b[u � p-_ ~�{}g `�qs�s�[rD~�J}� �s�\X@y vsu9yk�[b Xs`cuDqsb[g
� yk~:� b[g|acb8d3yk~�mBvs�sg vH`h� bA�AEsrD~s�[uD�sqsrD~�J b[~�Xzyk~s�[b[q b �w�[rDb[~s� mhE�b y�� rDb[g�yk�[�[bA�`��yk~sq3vsg `k{}b[�rP
{}rD`c~3� g `cd �s~zyk��{YXs`cg rfe[b[q yk�[�[bA�`�[pnx8rf�|{}g rDes��{}b[q �[`cdwvH`c~sb[~�{�vsu9y { � `cg d �nb[dwvsuD`Pmwvsg ` ��rDbA�
y�� S�g}ykvsvHb[g P uDr �kb `ceWV b[� {Y�w{}`@esg rDq�Jcb {YXsb �[`c~s�[b[v�{}�zyku J�ykv<eHb {TS�b[b[~ {YXsb g b[dw`k{}b yk~sq
uD`�� ykuF�|{ m�uDb `k�Tg b � b[g b[~s�[bA�8eH`k{YX rD~ {YXsb �[uDrDb[~�{iyk~sq � b[g|acb[gi�[`�qsbkp^yErfJc�sg b h�p O �`Xs`�S{�i{YXsb
esg ` �kb[gfyk~sq@{YXsb3vsg ` ��m@vzy { {}b[g ~�� rD~@�[`cuDu9ykeH`cg}y {}rD`c~ qs�sg rD~�J y { m�vsrD� yku � �[b[~zykg rD` � `c�s~sq
rD~ qsrf�|{}g rDes��{}b[qL�[`cdwvH`c~sb[~�{ vsu9y { � `cg d �[p-]^XsbB�[uDrDb[~�{QPT� rDqsbfvsg ` ��mLyk~sqL{YXsbB�[`cg g bA� vH`c~sq6P
rD~�J:� b[g|acb[g PT� rDqsbfvsg ` ��m �[`cdwdf�s~srD� y {}b S�r {YX b yk�\X `k{YXsb[g {}`w{}g}yk~�� dwr { g b��Q�sbA�|{Y� yk~sq g brP
� vH`c~�� bA�[p ]^Xsb �[uDrDb[~�{QPT� rDqsb vsg ` ��m}� �svsvH`cg|{Y� {YXsb-�}ykdwb rD~�{}b[g|� yk�[bfy���{YXsb g b[dw`k{}b `ceWV b[� {
qs`�bA�[pj]^XQ����{YXsb �[uDrDb[~�{QPT� rDqsbivsg ` ��m yk� {Y��y���yfuD`�� ykuHg b[vsg bA� b[~�{ y {}r acb `k�-{YXsb �[`cg g bA� vH`c~sq6P
rD~�JBg b[dw`k{}b `ceWV b[� {ie�m b[~�� �sg rD~�Jw{YXzy { � ykuDuDrD~�JByBdwb {YXs`�q 
 `k�E{YXsb vsg ` ��m yk�\XsrDb acbA� {YXsb
�}ykdwb b��7b[� {i`k�E� ykuDuDrD~�J {YXsb dwb {YXs`�q 
 `k�N{YXsb g b[dw`k{}b `ceWV b[� { p ]^Xsb g `cuDb `k�N{YXsb[� b[g|acb[g P
� rDqsb�vsg ` ��m rf�j� rDdwrDu9ykg[p1_ { qsb[uDbAJ�y {}bA� yk~sq {}g}yk~��|� `cg d � yk~BrD~s�[`cdwrD~�J8g b��Q�sbA�|{nrD~�{}` y8uD`�� yku
� ykuDu+� `cg d yk~sq rD~�acb[g`� b[u m r { {}g}yk~��|� `cg d ��{YXsb g bA� �su {8`k�T{YXsb � ykuDu+{}` yB� `cg d � �sr { ykesuDb � `cg



���������
	����l� ����� ������	����������	�l	��
�.������
W����	 ��		��	��q����� 	���� L��

{}g}yk~�� dwrf�`� rD`c~ ezyk� � {}` {YXsb �[uDrDb[~�{QPT� rDqsb8vsg ` ��mcp
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��� � ����� 	 ��
 ����
 ��� 
�� ����
�� � ��
 �

� � ������� � �����  � !�� �"!�� � # � $ ��%

!�# & & �"� � � '�� �

!�# & & ��� � � '�$ !��

( $ %�)��"!�& $ � %��

* +�, - . /�0�1 -
243 * +�, - .

� � � ��� %

5 3�6 6 * 7�8 - 2 . 3 1 - 6 6
7 3�9 +�:�0�. ;

( $ %�)���!�& #�� � � ( # !�� ��� <

!�� � # � � �"���  � !��

yErfJc�sg b h�p L ��t ] m�vsrD� ykuN���[b[~zykg rD` � `cg R8eWV b[� { ��g b y {}rD`c~�� � rD~�J3��u9y��`� y/yk� {}`cg|m

]^Xsb yke��|{}g}yk� {�� yk� {}`cg|m vzy { {}b[g ~ vsg `Pa�rDqsbA�iyk~ rD~�{}b[g|� yk�[b8� `cg��[g b y {}rD~�J � ykdwrDuDrDbA��`k�Eg brP
u9y {}b[qf`cgTrD~sqsb[vHb[~sqsb[~�{ `ceWV b[� {Y� S�r {YXs`c��{j� vHb[�[r �2m�rD~�Ji{YXsb[rDgT�[`c~s�[g b {}b��[u9y��`� bA�>: 
 ykd:�#b>< p _ ~
qsrf�|{}g rDes��{}b[q3b[~�a�rDg `c~sdwb[~�{Y�AE�� yk� {}`cg rDbA��ykg b { m�vsrD� ykuDu mB��� b[q `c~3{YXsb � b[g|acb[g^� rDqsb {}` �[g b y {}b
~sb�SR`ceWV b[� {Y��`c~ yi�[uDrDb[~�{ � �Eqsb[d3yk~sq:p�]^Xsb�d3ykrD~ g b y�� `c~f� `cgEb[dwvsuD`Pm�rD~�J � yk� {}`cg rDbA�Nrf�N{YXzy {
{YXsbB��� �zyku�u9yk~�Jc�zy�Jcbf{}`�`cuf�AE:uDr �kb �#��')EN� yk~s~s`k{ eHb ��� b[q@rD~Lqsrf�|{}g rDes��{}b[qLb[~�a�rDg `c~sdwb[~�{Y�[p
_ ~Ly g `c��{}rD~sb-� �[b[~zykg rD` {YXsb �[uDrDb[~�{8rf�`� �sbA� y g b��Q�sbA�|{ {}` yk~ `ceWV b[� { � yk� {}`cg|m {}` �[g b y {}b y
~sb�S `ceWV b[� { �T{YXsb3`ceWV b[� { � yk� {}`cg|mLg b {}�sg ~��fy g b[dw`k{}bwg b � b[g b[~s�[bw{}` {YXsb3~sb�S�u mL�[g b y {}b[q
`ceWV b[� { pjyErfJc�sg b�h�p L rDuDuD���|{}g}y {}bA�N{YXsrf� � �[b[~zykg rD`sp�] m�vsrD� ykuDu m {YXsb��[g b y {}b[qB`ceWV b[� { g bA� rDqsbA� rD~
{YXsb[�}ykdwb[� b[g|acb[g y�� qs`�bA��{YXsb `ceWV b[� { � yk� {}`cg|m rD~�ac`cu acb[q rD~ {YXsb g b��Q�sbA�|{ p _ ~ �^R o�E/� `cg
b	�sykdwvsuDb�E�b acb[g|m `ceWV b[� {�rf��yk~ rD~��|{ yk~s�[b8`k�Ny �[u9y��`��yk~sq b acb[g|m �[u9y��`� Xzy���y �[u9y��`��� yk� {}`cg|m
S{XsrD�\XLrf�8��� b[q {}` �[g b y {}b rD~��|{ yk~s�[bA�[p-]^Xsb eH`�q�m `k� {YXsb �[`�qsb d3y �QrD~�J �sv {YXsb �[u9y��`� rf�
� ykuDuDb[q]y �^R o � b[g|acb[g[p:_ ~@y!� b[g|acb[gAEEb yk�\X@`k�n{YXsb � b[g|acb[g �^R o `ceWV b[� { � �[`cdwvH`c~sb[~�{	�
�[u9y��`� bA��rf��y��`� `��[r9y {}b[q!S�r {YX yk~ `ceWV b[� {�� yk� {}`cg|m rD~��|{ yk~s�[b g bA� rDqsrD~�JfrD~ {YXsb � b[g|acb[gAE�S{XsrD�\X
�[g b y {}bA� ~sb�S � b[g|acb[g `ceWV b[� {Y� ezy�� b[q `c~ {YXsrf��vzykg|{}rD�[�su9ykg��[u9y��`�[p
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yErfJc�sg b h�pcb��j]^Xsb[I��sesuDrf�`Xsb[g P|���se�� �[g rDeHb[g IEy { {}b[g ~

]^Xsb I��sesuDrf�`Xsb[g P|���se�� �[g rDeHb[gnvzy { {}b[g ~
Xsb[uDv��n{}` �kb[b[v {YXsba�|{ y {}bi`k�+�[`�`cvHb[g}y {}rD~�J �[`cd P
vH`c~sb[~�{Y� �|m�~s�\Xsg `c~srfe[b[q:pj]N` yk�\XsrDb acb�{YXsrf�Tr {�b[~zykesuDbA��`c~sbrP S�y m vsg `cvzy�J�y {}rD`c~f`k�7�\Xzyk~�JcbA���
`c~sb vs�sesuDrf�`Xsb[g+~s`k{}r�xzbA�Nyk~�m ~Q�sdfeHb[g-`k�%� �se�� �[g rDeHb[g`�EykeH`c��{N�\Xzyk~�JcbA�-{}`�r {Y�1�|{ y {}b : l����Y�hN4< p
]^Xsrf��vzy { {}b[g ~3� yk�[rDuDr { y {}bA��{YXsbirDdwvsuDb[dwb[~�{ y {}rD`c~B`k�Ny vsg `hJcg}ykdwdwrD~�J {}b[�\Xs~sr��Q�sb �Q~s`�S y��
g b yk� {}r acb�� `cg b acb[~�{QP ezy�� b[q � vsg `hJcg}ykdwdwrD~�Jsp ]^Xsb ezy�� rD� rDqsb ywrf��{YXzy {ME7y���{YXsb qsb�xz~sr {}rD`c~
`k��{YXsb3vzy { {}b[g ~@rDdwvsuDrDbA�AE-y A 5 �0+.-03 -0/8`ceWV b[� { � ���se�� �[g rDeHb[g�� � yk~=� �se�� �[g rDeHbw{}` yk~@b acb[~�{
� `c�sg �[b � I��sesuDrf�`Xsb[g��i{}` eHbw~s`k{}r�xzb[qZykeH`c��{ yk~@b acb[~�{ `��[�[�sg b[~s�[bkpH]^Xsb
I��sesuDrf�`Xsb[g yk~6P
~s`c�s~s�[bA�-S{Xzy {frD~�{}b[g|� yk�[bA� r {Y� uDrf�|{}b[~sb[g`�[Xzy acb3{}`sXs`c~s`cg yk~sq=S{Xzy {fdwb {YXs`�q�� `k��{YXsbA� b
rD~�{}b[g|� yk�[bA� S�rDuDuTeHbB� ykuDuDb[q {}` g b[vH`cg|{ yk~]b acb[~�{ pHR8~sbB`k��{YXsb �kb m]eHb[~sb�xs{Y� `k��{YXsrf� ykv6P
vsg `�yk�\X rf��{YXzy {�{YXsbgI��sesuDrf�`Xsb[g�qs`�bA��~s`k{{Xzy acb {}` �Q~s`�S r {Y��uDrf�|{}b[~sb[g`��y {��[`cdwvsrDuDb {}rDdwb �
uDrf�|{}b[~sb[g`� � �se�� �[g rDeHbBq�m�~zykdwrD� ykuDu mcp[_ ~�yErfJc�sg bBh�pcb y vs�sesuDrf�`Xsb[g �svHqzy {}bA� {YXsb �|{ y {}bA� `k�
ykuDu7`k�Er {Y�^� �se�� �[g rDeHb[g`� `c~ yk~ b acb[~�{8~s`k{}r�xz� y {}rD`c~ {YXzy {�rD~�{}b[g bA�|{Y��{YXsb[d p

�^R o �kx �^R o vsg `Pa�rDqsbA�
!$#&363 -$!0+859#&3 '6#&5736+ �Byk~sq #&),+ E #&573,E 5736+.-0/0/
1 !$- �f{}`@rDdwvsuDbrP
dwb[~�{+{YXsrf�-vzy { {}b[g ~:pT��`c~s~sb[� {}rD`c~ vH`crD~�{Y�-yk~sq `c��{YJc`crD~�J�rD~�{}b[g|� yk�[bA�Nvsg `Pa�rDqsb�dwb[�\Xzyk~srf� d �
{YXsg `c��JhXmS{XsrD�\Xwy vs�sesuDrf�`Xsb[g�yk~s~s`c�s~s�[bA�ny � b { `k�HrD~�{}b[g|� yk�[bA��r {�S�rDuDu�� ykuDuQ{}` g b[vH`cg|{ `c~Byk~
b acb[~�{ p � yk�\X `k�E{YXsbA� b�G|`c��{YJc`crD~�J � rD~�{}b[g|� yk�[bA� Xzy�� {}`3eHb rDdwvsuDb[dwb[~�{}b[q e�m y � b[vzykg}y {}b
�[`c~s~sb[� {}rD`c~6P vH`crD~�{i`ceWV b[� { p8t � �se�� �[g rDeHb[gAE �0573 ��# �	H�-$!0+ E7rDdwvsuDb[dwb[~�{Y�{� `cdwb `k��{YXsbf`c��{QP
Jc`crD~�JfrD~�{}b[g|� yk�[bA��yk~sqH� �se�� �[g rDeHbA�^S�r {YX vzykg|{}rD�[�su9ykg��[`c~s~sb[� {}rD`c~ vH`crD~�{ �$��� p�	 Xsb[~ y����kb[q
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e�m {YXsb vs�sesuDrf�`Xsb[gAE�{YXsb �[`c~s~sb[� {}rD`c~ vH`crD~�{�~s`k{}r�xzbA��ykuDu7`k�Nr {Y�^� �se�� �[g rDeHb[g`��e�m!�|m6�|{}b[d3y {QP
rD� ykuDu m � ykuDuDrD~�J3{YXsb dwb {YXs`�q {YXzy { �[`cg g bA� vH`c~sq�� {}` {YXsb b acb[~�{feHb[rD~�J g b[vH`cg|{}b[q]rD~LykuDuE`k�
r {Y�^� �se�� �[g rDeHb[g`�[p
�
 ��� ����&$')( � �%�M�  �2(
]^Xsb g b �zb[� {}rD`c~ vzy { {}b[g ~ vsg `Pa�rDqsbA� ywdwb[�\Xzyk~srf� d � `cg �\Xzyk~�JcrD~�Jw{YXsb-�|{}g �s� {}�sg b yk~sq eHbrP
Xzy a�rD`c�sg `k�{� `k�2{TS�ykg b:�|m6�|{}b[d � q�m�~zykdwrD� ykuDu m�: l����Y�hN>< p}_ {Y� b	��b[�[��{}rD`c~ rf� � yk�[rDuDr { y {}b[qLe�m
{YXsb b	��rf�|{}b[~s�[b `k��dwb { y�P uDb acb[u+rD~�� `cg d3y {}rD`c~ ykeH`c��{ � b[uDb[� {}b[q vzykg|{Y� `k�E{YXsb-�|m6�|{}b[d vsg `cv6P
b[g|{}rDbA�AE+S{XsrD�\X d3y �kbA� {YXsb-�|m6�|{}b[d�� b[u � P yMS�ykg bkp ]^Xsrf�irD~ {}�sg ~ g b��Q�srDg bA�i{YXsb-�|{}g �s� {}�sg rD~�J
`k��{YXsb:�|m6�|{}b[d rD~�{}` {TS�` ezy�� rD�3u9y mcb[g`���Bo b { y�P uDb acb[u S{XsrD�\XZ�[`c~�� rf�|{Y� `k��dwb { y `ceWV b[� {Y�AE
yk~sqZezy�� brP uDb acb[u S{XsrD�\X qsb�xz~sbA� {YXsb ykvsvsuDrD� y {}rD`c~LuD`hJcrD�wyk~sqZ��� bA� dwb { y `ceWV b[� {Y�f{}` g brP
d3ykrD~LrD~sqsb[vHb[~sqsb[~�{f`k��{YXs`h� b3y�� vHb[� {Y� {YXzy {fykg bwuDr �kb[u m {}` �\Xzyk~�JcbkpHyz`cg b	�sykdwvsuDbBrD~@y
qsrf�|{}g rDes��{}b[q �|m6�|{}b[d {YXsb[g b�d3y m eHb�dwb { y8`ceWV b[� {Y�T{YXzy {�vsg `Pa�rDqsb�rD~�� `cg d3y {}rD`c~ ykeH`c��{T{YXsb
v�X�m6� rD� yku+uD`�� y {}rD`c~ `k�Eezy�� brP uDb acb[u+�[`cdwvH`c~sb[~�{Y�[p

x8r �7b[g b[~�{ �[`cdwvH`c~sb[~�{ �|{ yk~sqzykg q�� � �svsvH`cg|{ g b �zb[� {}rD`c~ � `cg8dwb { y�P vsg `hJcg}ykdwdwrD~�J ��rD~
qsr �7b[g b[~�{ uDb acb[uf� yk~sq �/y ac`cg`�[p �^R o$qs`�bA� ~s`k{ � �suDu m � �svsvH`cg|{ dwb { y@vsg `hJcg}ykdwdwrD~�Jsp
� `�S�b acb[gAEnr {fvsg `Pa�rDqsbA�f� �s~s� {}rD`c~zykuDr { m � `cg b	��vH`h� rD~�JLyk~sq yk�[�[bA�`� rD~�J { m�vHb rD~�� `cg d3y {}rD`c~
ykeH`c��{ �^R o `ceWV b[� {Y� yk~sqR{YXsb[rDgBrD~�{}b[g|� yk�[bA���Pp ]^Xsb rD~�� `cg d3y {}rD`c~ � yk~<eHb yk�[�[bA�`� b[q
{}` q�m�~zykdwrD� ykuDu m rD~ �Q�srDg bBykeH`c��{g�|{}g �s� {}�sg}yku y�� vHb[� {Y� `k���^R o `ceWV b[� {Y�AEEyk~sqL{}` �[g b y {}b
rD~�ac`�� y {}rD`c~���`k�E�^R o�rD~�{}b[g|� yk�[bA�[p�t dwb[�\Xzyk~srf� d � ykuDuDb[q +8D$'6- A 5��
/ 14/?D rf����� b[q e�m �^R o
{}` vsg `Pa�rDqsb3g �s~6P {}rDdwb { m�vHb rD~�� `cg d3y {}rD`c~ � `cg ykuDu�rD~�{}b[g|� yk�[bA� yk~sqZ�[u9y��`� bA� qsbA� �[g rDeHb[q rD~
{YXzy {�{ m�vHb uDrDesg}ykg|mcp � � rD~�JB{YXsbf� |N�6_ x � y JcuD`cezykuDu m3�s~sr��Q�sb �[u9y��`��rDqsb[~�{}r�xzb[g���`k��yB�[u9y��`�
�[uDrDb[~�{Y�f� yk~ �Q�sb[g|m@{YXsb �^R o�g bAJcrf�|{}g|m]� `cg { m�vHb rD~�� `cg d3y {}rD`c~]`c~Z{YXzy { �[u9y��`�[p t akykrDu P
ykesuDb rD~�� `cg d3y {}rD`c~ rD~s�[uD�sqsbA�8{YXsbB~Q�sdfeHb[g yk~sqL{ m�vHbB`k�n{YXsbBvzykg}ykdwb {}b[g`� `k��y dwb {YXs`�qFE
{YXsb � y {}bAJc`cg rDbA�i{}`
S{XsrD�\XLy �[u9y��`� eHb[uD`c~�Jh� yk~sq {YXsbBy { {}g rDes��{}bA�8`k� {YXsbfrD~�{}b[g|� yk�[bA�8{YXzy {
vzykg|{}rD�[�su9ykg��[u9y��`��qsb�xz~sbA�[p

� ��� K � � � ��� ���
��������� � ��� � ���
� � � ��� � ����� � � � ���
��� ���������
�����

_ ~ {YXsrf�7{YXsbA� rf�+{YXsb rf�`� �sb `k���[`cdwvH`c~sb[~�{-rD~�{}b[g}yk� {}rD`c~��1Xzy��-y�vzykg|{}rD�[�su9ykg:rDdwvH`cg|{ yk~s�[b � rD~s�[b
`c~sb `k��{YXsb ykrDd � `k��{YXsrf� g bA� b ykg �\X rf� {}`Ly { {}b[dwv�{ {}` �s~sqsb[g`�|{ yk~sq {YXsb
� b {B`k��{ m�vsrD� yku
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v-<[#icJM/V4
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rD~�{}b[g}yk� {}rD`c~�� eHb {TS�b[b[~ � rDdf�su9y {}`cg`� yk~sq�{YXsb]yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{ rD~Iy � rDdf�su9y {}rD`c~
� g}ykdwb�S�`cg��+E+rD~ `cg qsb[gi{}` yk�\XsrDb acbwy
� �s�[�[bA�`�|� �su rD~�{}b[g|� yk�[b qsbA� rfJc~ � `cg8ti~sr2��`cdwv:p[]^Xsrf�
� b[� {}rD`c~ � `cg d ��yBvsg b[uDrDdwrD~zykg|mwqsrf� �[���`� rD`c~ `k�N{YXzy {�rf�`� �sbkp

��`cdwvH`c~sb[~�{BrD~�{}b[g}yk� {}rD`c~��Bykg b � yk�[rDuDr { y {}b[q@e�m vsg `cvHb[g|{}rDbA�Byk~sq dwb {YXs`�q��f{YXzy {wykg b
qsb�xz~sb[q e�m y �[`cdwvH`c~sb[~�{�yk~sq b acb[~�{Y��{YXzy {�ykg bi{}g rfJhJcb[g b[q3e�m3r { pTta��qsrf� �[���`� b[q b ykg uDrDb[gAE
vsg `cvHb[g|{}rDbA�Tyk~sqfdwb {YXs`�q��N{ m�vsrD� ykuDu m g b[vsg bA� b[~�{nyi�[`cdwvH`c~sb[~�{ � �T� ykuDu9ykesuDb�t Ij_qP {YXsb�vsg `k{}`2P
�[`cu+��� b[q e�m b	��{}b[g ~zyku+b[~�{}r {}rDbA��{}`3yk�[�[bA�`�iy �[`cdwvH`c~sb[~�{ � �{� b[g|a�rD�[bA�[p I�g `cvHb[g|{}rDbA��b	��vH`h� b
y �[`cdwvH`c~sb[~�{ � ��vs�sesuDrD� y { {}g rDes��{}b�qzy { y a�r9y yk�[�[bA�`� `cg�`cvHb[g}y {}rD`c~�� �Qdwb {YXs`�q��nrD~zyk��Jc�sg}y {}b
y@�[`cdwvH`c~sb[~�{ � � eHbAXzy a�rD`c�sg[p �Tacb[~�{Y�H� vHb[�[r �2m y@�[`cdwvH`c~sb[~�{ � � g bA� vH`c~�� b {}`Zb	��{}b[g ~zyku
�|{}rDdf�suDr�`cg�rD~�{}b[g ~zykus�[`c~sqsr {}rD`c~��>: � g r �hU>< p ��rD~s�[b�rD~�{}b[g}yk� {}rD`c~B� yk~w`c~su mf`��[�[�sg�e�m {YXsb�vzykg P
{}rD�[rDvzy {}rD`c~ `k��y { uDb y��|{ {TS�` vzykg|{}rDbA�AE8� vHb[�[r �2m�rD~�J y �[`cdwvH`c~sb[~�{ � � rD~�{}b[g|� yk�[bwykuD`c~sb qs`�bA�
~s`k{a� � �w�[b {}` �s~sqsb[g`�|{ yk~sq {YXsb rD~�{}b[g}yk� {}rD`c~}� b��Q�sb[~s�[bA� {YXzy {8ywvzykg|{}rD�[�su9ykg��[`cdwvH`c~sb[~�{
rf� uDr �kb[u m {}`
Jc`w{YXsg `c��JhX:p{_ ~ � yk� { � `cgiy � �s�[�[bA�`�|� �su�qsbA� rfJc~FE/{YXsb �[`cdwvH`c~sb[~�{iqsb acb[uD`cvHb[g
~sb[b[q�� {}` d3y �kb g b y�� `c~zykesuDb y��`� �sdwv�{}rD`c~�� ykeH`c��{f{YXsb rD~�{}b[g}yk� {}rD`c~�� {YXzy {f{YXsb �[`cdwvH`2P
~sb[~�{ � �nrD~�{}b[g|� yk�[b�d3y mfeHb{� �seWV b[� {n{}`sp _ ~w`ceWV b[� {n`cg rDb[~�{}b[qwqsbA� rfJc~Bdwb {YXs`�qs`cuD`hJkmhEc`ceWV b[� {
rD~�{}b[g}yk� {}rD`c~ qsr9y�Jcg}ykd � ykg b ��� b[q {}`3� ykv�{}�sg b {YXsbm� b[d3yk~�{}rD�A� `k��{YXsb vH`h�`� rDesuDb[� �[b[~zykg rD`h�
� `cgw`ceWV b[� { �[`cdwdf�s~srD� y {}rD`c~��[p 	�r {YXR{YXsb ykqsqsr {}rD`c~ `k� � �[g rDv�{Y� yk~sqR� `��[���3`k� �[`c~�{}g `cu
~s`k{ y {}rD`c~FE+`ceWV b[� {frD~�{}b[g}yk� {}rD`c~Lqsr9y�Jcg}ykd � vsg `Pa�rDqsbwy vH`�S�b[g|� �su {}`�`cu.: l�`�`#��L>< p:]^Xsrf� ~s`2P
{ y {}rD`c~ � yk~LeHbf��{}rDuDrfe[b[q {}`!�|{}�sq�m �[`cdwvH`c~sb[~�{ rD~�{}b[g}yk� {}rD`c~��[pf��`cdwvH`c~sb[~�{ rD~�{}b[g}yk� {}rD`c~
qsr9y�Jcg}ykd �CS�b[g b���� b[qB{YXsg `c��JhXs`c��{n��b[� {}rD`c~wh�p Lsp L8{}` rDuDuD���|{}g}y {}bnezy�� rD�^� �[b[~zykg rD`h�E{YXzy { �kb m
vzy { {}b[g ~��ib[dwvsuD`Pmcb[q e�m �[`cdwvH`c~sb[~�{ �|{ yk~sqzykg q�� { y �kbfvzykg|{irD~:p�t vsg `cesuDb[d S�r {YX ��� rD~�J
`ceWV b[� { rD~�{}b[g}yk� {}rD`c~]{}b[�\Xs~sr��Q�sb�EjXs`�S�b acb[gAE rf� {YXzy { {YXsb[rDg d3ykrD~]vs�sg vH`h� b rf� {}` yk~zyku m6e[b
{YXsb rD~�{}b[g}yk� {}rD`c~@eHb {TS�b[b[~ {YXsb `ceWV b[� {Y�f`k� yk~ b	��rf�|{}rD~�Js�|m6�|{}b[d `cg qs�sg rD~�J {YXsb qsbA� rfJc~
`k��y S{Xs`cuDb ~sb�S �|m6�|{}b[d p yz`cg�{YXsb � y�� b `k��` �+P {YXsbrPT�`Xsb[u �TesrD~zykg|m �[`cdwvH`c~sb[~�{Y�ir { rf��~s`k{
vH`h�`� rDesuDb {}`wb	�syk� {}u m �Q~s`�S S{XsrD�\X `k{YXsb[g �[`cdwvH`c~sb[~�{Y�{S�rDuDu+rD~�{}b[g}yk� {{S�r {YX ywvzykg|{}rD�[�su9ykg
�[`cdwvH`c~sb[~�{iy �2{}b[g�r {Y��qsb[vsuD`Pmcb[dwb[~�{ p R �+P {YXsbrPT�`Xsb[u �E�[`cdwvH`c~sb[~�{Y�AEzrD~ vsg rD~s�[rDvsuDb�Esykg b qsbrP
acb[uD`cvHb[q rD~sqsb[vHb[~sqsb[~�{}u m `k�-{YXsbg�|m6�|{}b[d {YXsb m
S�rDuDuHvzykg|{}rD�[rDvzy {}b8rD~:p ]^XQ����{YXsb `c~su m:S�y m
{}` g b acb ykuz{YXsb[rDg�b	��vHb[� { y {}rD`c~3ykeH`c��{nvH`h�`� rDesuDb�rD~�{}b[g}yk� {}rD`c~Bvzy { {}b[g ~�� {YXzy { {YXsb m S�rDuDu�{ y �kb
vzykg|{�rD~ rf��{YXsg `c��JhX {YXsb[rDg�rD~�{}b[g|� yk�[bA�[p

t ��� b � �su+ykvsvsg `�yk�\X {}` �|{}�sq�m �[`cdwvH`c~sb[~�{�rD~�{}b[g}yk� {}rD`c~���ezy�� b[q `c~ {YXsb[rDg�rD~�{}b[g|� yk�[bA�AE
rf�Na�rDb�S�rD~�Ji�[`cdwvH`c~sb[~�{�rD~�{}b[g|� yk�[bA��y�� !$#&36+8/ 1 !0+ �NeHb {TS�b[b[~3yi�[uDrDb[~�{E`k�Hyk~frD~�{}b[g|� yk�[b�yk~sq y
vsg `Pa�rDqsb[gn`k�-yk~ rDdwvsuDb[dwb[~�{ y {}rD`c~ `k�-yk~3rD~�{}b[g|� yk�[b : �6e m%�hUcy%E 	@b[�M�#wky&< p ]^Xsb8~sb	��{ � b[� {}rD`c~
b	��vsu9ykrD~���{YXsrf��ykvsvsg `�yk�\X:p
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]^Xsb �[`c~�{}g}yk� {
�|{ y {}bA�:S{Xzy {3{YXsb vsg `Pa�rDqsb[g:Xzy��w{}`@rDdwvsuDb[dwb[~�{B{}`Zdwb[b {w{YXsbs� b[g|a�rD�[bA�
vsg `cdwrf� b[qBe�mf{YXsb rD~�{}b[g|� yk�[bkp R8~ {YXsb�uDb acb[u/`k�:yk~wrD~sqsr a�rDqs�zyku�`cvHb[g}y {}rD`c~ `k�:yk~wrD~�{}b[g|� yk�[b�E
{YXsb[g bwrf� y vzykg|{}rD�[�su9ykg u m vH`cvs�su9ykg �[`c~�{}g}yk� {}�zykuj� vHb[�[r�xz� y {}rD`c~]dwb {YXs`�q��g]^XsbB{TS�`}� rDqsbA�
`k�n{YXsbB�[`c~�{}g}yk� { � yk~]eHb � ykv�{}�sg b[q@e�m � vHb[�[r �2m�rD~�J vsg b[�[`c~sqsr {}rD`c~�� yk~sq]vH`h�|{}�[`c~sqsr {}rD`c~��
� `cg�{YXsb `cvHb[g}y {}rD`c~:pj]^Xsb �[uDrDb[~�{ Xzy���{}`wbA�|{ ykesuDrf�`X {YXsb vsg b[�[`c~sqsr {}rD`c~ eHb � `cg b � ykuDuDrD~�Jf{YXsb
`cvHb[g}y {}rD`c~FEQyk~sq3{YXsb vsg `Pa�rDqsb[g�� yk~3g b[u mB`c~w{YXsbivsg b[�[`c~sqsr {}rD`c~weHb[rD~�J dwb { S{Xsb[~sb acb[g�{YXsb
`cvHb[g}y {}rD`c~ rf�E� ykuDuDb[q:pC]^Xsb�vsg `Pa�rDqsb[g�Xzy��E{}`8bA�|{ ykesuDrf�`X {YXsb�vH`h�|{}�[`c~sqsr {}rD`c~ eHb � `cg b�g b {}�sg ~6P
rD~�J {}` {YXsbi�[uDrDb[~�{�yk~sq3{YXsb �[uDrDb[~�{�� yk~3g b[u mB`c~3{YXsb vH`h�|{}�[`c~sqsr {}rD`c~weHb[rD~�J dwb { S{Xsb[~sb acb[g
{YXsbB� ykuDuT{}` {YXsbB`cvHb[g}y {}rD`c~Lg b {}�sg ~��[p:]^Xsrf� uDb ykq�� {}` y {}g rDvsuDb � vHb[�[r�xz� y {}rD`c~]�[`c~�� rf�|{}rD~�J
`k��vsg b[�[`c~sqsr {}rD`c~ `cvHb[g}y {}rD`c~ vH`h�|{}�[`c~sqsr {}rD`c~FEz� `cg b yk�\X `cvHb[g}y {}rD`c~ rD~ {YXsb rD~�{}b[g|� yk�[bkp�tiu P
{YXs`c��JhX@{YXsrf� ykvsvsg `�yk�\X rD~�{}g `�qs�s�[bA�fy uDrDdwr {}b[q � b[d3yk~�{}rD�A� {}` {YXsb3rD~�{}b[g|� yk�[b3qsb�xz~sr {}rD`c~
yk~sq Jcr acbA�
� `cdwbsXsrD~�{Y� y��3{}`
S{Xzy { { m�vHb `k� rD~�{}b[g}yk� {}rD`c~�� ykg b b	��vHb[� {}b[qIeHb {TS�b[b[~ y
vsg `Pa�rDqsb[g yk~sq r {Y�i�[uDrDb[~�{ME7r {iqs`�bA� ~s`k{8� ykv�{}�sg b {YXsb rD~�{}b[g}yk� {}rD`c~ � �[b[~zykg rD`h� � � �w�[rDb[~�{}u mcp
yz�sg|{YXsb[g dw`cg b�{YXsb�rDqsb y�`k�z�[`c~�{}g}yk� {Y�Eqs`�bA�N~s`k{Cxs{�S�b[uDuQrD~[�|m6�|{}b[d �T�[`c~�{ ykrD~srD~�J�!C14A7A �$1 !�� � p
��ykuDuDezyk� �W�Tg b acb[g`� b�{YXsb�qsrDg b[� {}rD`c~f`k�/{YXsb �z`�S<`k�/{YXsb��[`c~�{}g `cuzyk~sqBd3y m g b acb ykus{YXsb�rD~�{}b[g P
dwb[qsr9y {}b �|{ y {}bi`k�+{YXsbivsg `Pa�rDqsb[gn{}` {YXsbi�[uDrDb[~�{Y��yk~sq � yk��� b8r {n{}` �\Xzyk~�Jcbi{YXsg `c��JhX qsrDg b[� {
yk~sq rD~sqsrDg b[� {�� ykuDuf�[pj]^Xsrf��d3y m uDb ykq {}`B� y�� bA�{S{Xsb[g b {YXsb �[`c~�{}g}yk� {Y� ykg b esg ` �kb[~:p

� `�b[~Zy { p yku pwb	��{}b[~sq�� {YXsbwrDqsb y `k� 5736+.-0/0/
1 !$- � 1 � !$#&36+8/ 1 !0+ � rD~�{}` /C-�&.) �>- !$#&36+8/ 1 !0+ �
: � `c~��#w < p ]^Xsb m qsb�xz~sb ywg brP ��� bf�[`c~�{}g}yk� {i{}` eHb bA�`� b[~�{}r9ykuDu m yk~ rD~�{}b[g|� yk�[b qsbA� �[g rDv�{}rD`c~
� `cg y!� b { `k� !$#&A7A 1 �?#&/ 14+8573,Efvzykg|{}rD�[rDvzyk~�{ �[`cdwvH`c~sb[~�{Y�[pBt g brP ��� bB�[`c~�{}g}yk� { g b acb ykuf� {YXsb
vzykg|{}rD�[rDvzyk~�{Y�w{YXzy { vsu9y m<yZg `cuDb rD~<{YXsb g brP ��� b �[`c~�{}g}yk� {ME�{YXsb[rDg3rD~�{}b[g|� yk�[bA�AE�{YXsb[rDg yk�rP
�Q�zykrD~�{ yk~s�[big b[u9y {}rD`c~��AE�yk~sq3{YXsbirD~�{}b[g}yk� {}rD`c~:�|{}g �s� {}�sg b8eHb {TS�b[b[~ yk���Q�zykrD~�{ yk~s�[bA�[p � `�b[~
y { p yku p �|{ y {}b {YXzy {:� rD~s�[b {YXsb rD~�{}b[g}yk� {}rD`c~ �|{}g �s� {}�sg b eHb {TS�b[b[~�y]�[`cdwvH`c~sb[~�{ yk~sq r {Y�
yk���Q�zykrD~�{ yk~s�[bA� rf���[g �s�[r9yku:{}` Jcb {iy Jc`�`�q �s~sqsb[g`�|{ yk~sqsrD~�J3`k�N{YXsb �[`cdwvH`c~sb[~�{iykg �\Xsr {}b[�rP
{}�sg b�E�yk~sq {}`Lb[~�� �sg b �[`cg g b[� {w�[`cdwvH`h� r {}rD`c~FETg brP ��� b �[`c~�{}g}yk� {Y�B~s`k{B`c~su m@vsg `Pa�rDqsb {YXsb
rD~�{}b[g|� yk�[b3`k��y �[`cdwvH`c~sb[~�{METes��{ {YXsb mZykuf� ` qs`��[�sdwb[~�{-S{Xzy {frD~�{}b[g|� yk�[b y �[`cdwvH`c~sb[~�{
g b��Q�srDg bA�3� g `cd r {Y� yk���Q�zykrD~�{ yk~s�[bA� yk~sq S{Xzy { rD~�{}b[g}yk� {}rD`c~ �|{}g �s� {}�sg b rf�3g b��Q�srDg b[q>� `cg
�[`cg g b[� { rD~�{}b[g P �[`cdwvH`c~sb[~�{�eHbAXzy a�rD`cg[p
�
 k B �  ,-')()�����������
t g brP ��� bB�[`c~�{}g}yk� { qs`��[�sdwb[~�{Y� {YXsbwy��`� �sdwv�{}rD`c~�� b yk�\X@vzykg|{}rD�[rDvzyk~�{ d3y �kbA� ykeH`c��{ r {Y�
yk���Q�zykrD~�{ yk~s�[bA�[p 	 Xsb[~Ry �[`cdwvH`c~sb[~�{ qsb acb[uD`cvHb[gfes�srDuDq��fy �[`cdwvH`c~sb[~�{MEjXsb � yk~ g b[u m
`c~ {YXsbA� b y��`� �sdwv�{}rD`c~�� {}` rDdwvsuDb[dwb[~�{�{YXsb �[`cdwvH`c~sb[~�{ yk�[�[`cg qsrD~�Jw{}`3{YXsb vzykg|{}rD�[rDvzyk~�{
qsbA� �[g rDv�{}rD`c~��[p�� `�S�b acb[gAE-g b��Q�sbA�|{}rD~�J {YXzy { y3�[`cdwvH`c~sb[~�{ rf� � �suDu m �[`cdwvsuDr9yk~�{{S�r {YX {YXsb
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rD~�{}b[g|� yk�[b yk~sq rD~�{}b[g}yk� {}rD`c~
�|{}g �s� {}�sg b qsbA� �[g rDv�{}rD`c~��AE%S�`c�suDq d3y �kb8g brP ��� b �[`c~�{}g}yk� {Y��{}`�`
�[`c~��|{}g}ykrD~srD~�J�E�yk~sq �[`c~�� b��Q�sb[~�{}u m {}`�`frDdwvsg}yk� {}rD� ykus{}`f��� bkp _ ~��|{}b ykqFEs�[`cdwvH`c~sb[~�{Y��d3y m
qsb a�r9y {}b � g `cd#{YXsb g brP ��� b �[`c~�{}g}yk� {ME/es��{�{YXsb �[`cdwvH`c~sb[~�{ qsb acb[uD`cvHb[g Xzy���{}`wqs`��[�sdwb[~�{
Xs`�S {YXsb mLqsb a�r9y {}b b	�syk� {}u mhEC� ` {YXzy { {YXsrf� rD~�� `cg d3y {}rD`c~ � yk~LeHbB��� b[q@u9y {}b[g `c~ {}` vHb[g P
� `cg d �[`c~ �zrD� {��\Xsb[� �QrD~�Jsp ]^Xsb[g b � `cg b�Ezg brP ��� b8�[`c~�{}g}yk� {Y��ykg b � �seWV b[� {�{}` � `2P � ykuDuDb[q3g brP ��� b
`cvHb[g}y {}`cg`�AE�`cg�dw`�qsr�xzb[g`�AE�yk� {}rD`c~��T{YXzy {nykqzykv�{ vzykg|{}rD�[rDvzyk~�{Y� yk~sq {YXsb�rD~�{}b[g}yk� {}rD`c~ �|{}g �s�rP
{}�sg b8eHb {TS�b[b[~ {YXsbA� b vzykg|{}rD�[rDvzyk~�{Y�[p ] m�vsrD� yku7g brP ��� b `cvHb[g}y {}`cg`��`c~ g brP ��� b �[`c~�{}g}yk� {Y��ykg b
b	��{}b[~�� rD`c~ yk~sqZg b�xz~sb[dwb[~�{MEnyk~sq@{YXsb[rDg rD~�acb[g`� b `cvHb[g}y {}rD`c~��AEE� yk~s�[b[uDu9y {}rD`c~Zyk~sqZ�[`�ykg`� P
b[~srD~�Jsps]^XsbA� b `cvHb[g}y {}`cg`� �[`cdwb rD~]{TS�` �/y ac`cg`���w`c~sb��/y ac`cgmXzyk~sqsuDbA� {YXsb `cvHb[g}y {}rD`c~��
`c~Ly vzykg|{}rD�[rDvzyk~�{ME)S{XsrDuDb {YXsb `k{YXsb[g �/y ac`cg Xzyk~sqsuDbA�8{YXsbf`cvHb[g}y {}rD`c~ `c~ {YXsb �[`c~�{}b	��{ `k�
y g brP ��� bB�[`c~�{}g}yk� {ME-eHb[rD~�J {YXsb � b { `k��vzykg|{}rD�[rDvzyk~�{Y� yk~sqL{YXsb[rDg yk���Q�zykrD~�{ yk~s�[bBg b[u9y {}rD`c~6P
�`XsrDv��[p � `�b[~Ly { p yku p qsb acb[uD`cvLy
Jcg}ykv�XsrD� ykuN~s`k{ y {}rD`c~ {}` rDuDuD���|{}g}y {}b y g brP ��� bf�[`c~�{}g}yk� { p
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yErfJc�sg b h�p N ��t Z�brP ��� b ��`c~�{}g}yk� { _ uDuD���|{}g}y {}b[q e�m yBx8r9y�Jcg}ykd

�k���|{ {}` rDuDuD���|{}g}y {}bn{YXsb�~s`k{ y {}rD`c~Byk~Bb	�sykdwvsuDb x�Jc�sg b�rf�T{ y �kb[~B� g `cd�{YXsb[rDg�vzykvHb[g>: � `c~��#w <
yk~sqsJcr acb[~ rD~syErfJc�sg bPh�p N S{Xsb[g b -#����*� ����� ��:9<;L`c~>=#��?�+�����'
!���� rD~�ac` �kbA� 
���.�!����� ��:9<;
`c~@=#��?BA#�B9 .�

�����<yk~sq@=#��?BA#�B9 .�

�����<rD~�ac` �kbA�wr {Y� g bA� `cu acbM|+rD~ �Z`cvHb[g}y {}rD`c~ S{Xsb[~R{YXsb
dw`c��� b!S�y��w�[uDrD� �kb[q<`c~<yLuDrD~ �/p ����!��� ����5C
� �B;<rD~�ac` �kbA� $����5D�)BC `c~@=#��?�+�����'
!����RrD~
`cg qsb[g�{}` Jcb {�{YXsb �[`c~�{}b[~�{Y�i`k�N{YXsb S�b[e vzy�Jcb vH`crD~�{}b[q {}`Be�m {YXsb uDrD~ �/p

Z�brP ��� bf�[`c~�{}g}yk� {Y�aS�rDuDu-eHb ��� b[q rD~ �\Xzykv�{}b[ggb S{Xsb[~Lyk~zyku m6e[rD~�Jw{YXsbfrD~�{}b[g}yk� {}rD`c~ `k�
ti~sr2��`cdwv S�r {YX r {Y�8b[~�a�rDg `c~sdwb[~�{ME+y�� y dw`cg b � `cg d3yku8S�y m `k� � vHb[�[r �2m�rD~�J {YXsbf�[`cdwvH`2P
~sb[~�{ � � rD~�{}b[g|� yk�[b {}` � yk�[rDuDr { y {}bir {Y�^� �s�[�[bA�`�|� �suN�[`cdwvH`h� r {}rD`c~ e�m {YXsrDg q vzykg|{}rDbA�[p
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Z�brP ���}ykesrDuDr { m rf� y S�b[uDu �Q~s`�S�~ yk~sq XsrfJhXsu m vs�sesuDrD�[rfe[b[q rf�`� �sb rD~}� `k�2{TS�ykg b b[~�JcrD~sb[b[g rD~�Jsp
_ {Nrf�-~s`k{N`c~su m ��� b[q rD~ {YXsbn�[`c~�{}b	��{E`k�s�[`cdwvH`c~sb[~�{Ng brP ��� b�y��NrD~�{}g `�qs�s�[b[q vsg b a�rD`c��� u m es��{
{}` qsb[~s`k{}b�y�esg `�ykqsb[gNdwb yk~srD~�JspE��`cdwdwb[g|a�rDuDuDbTdwb[~�{}rD`c~��+� `c�sg-{ m�vHbA�E`k�sg brP ��� b�rD~s�[uD�sqsrD~�J
� � � tivsvsuDrD� y {}rD`c~ �|m6�|{}b[d#g brP ��� b�E�� h �����se6PT�|m6�|{}b[d g brP ��� b � O �no `�qs�suDbi`cg�`ceWV b[� {�g brP ��� b
yk~sq �$L � yz�s~s� {}rD`c~ g brP ��� b": ��`cd:�hN < p � b ykuf� `Zqsrf�|{}rD~�Jc�srf�`XsbA�
� `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{
��57+	�Zg brP ��� b�E8dwb yk~srD~�J qsb acb[uD`cvsrD~�J � `k�2{TS�ykg b]e�m>��� rD~�J b	��rf�|{}rD~�J g brP ���}ykesuDb � `k�2{TS�ykg b
�[`cdwvH`c~sb[~�{Y�AEz� g `cd � `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{ /�#&/�g brP ��� b�EHg b � b[g g rD~�J {}`B{YXsb qsb acb[uD`cvsdwb[~�{
`k� {YXsb � `k�2{TS�ykg bB�[`cdwvH`c~sb[~�{Y� S�r {YX {YXsb[rDg g brP ���}ykesrDuDr { m rD~ dwrD~sq � y�� y vsg rDd3ykg|m Jc`�yku � p
_ ~ {}g}ykqsr {}rD`c~zyku vsg}yk� {}rD�[b�E Xs`�S�b acb[gAE�r {Y� ykvsvsuDrD� y {}rD`c~
Xzy��fb[r {YXsb[g eHb[b[~ rD~Z{YXsb � `cg d `k�
g brP ��� rD~�J vsg `��[b[qs�sg}yku � esrD~zykg|m `cg[� `c�sg �[b3�[`�qsb � uDrDesg}ykg rDbA�8`cg �[u9y��`� uDrDesg}ykg rDbA� rD~�� `c�sg �[b
�[`�qsb � `cg d p

]^Xsb ��`cdwvH`c~sb[~�{QP l�y�� b[q ykvsvsg `�yk�\X3{}`m� `k�2{TS�ykg biqsb acb[uD`cvsdwb[~�{MEsrD~3r {Y�ndw`h�|{�g}ykqsrD� yku
� `cg d}E vsg `cdw`k{}bA� �
A 1 !��<&
�?#�
 /C-�&.) �>-�E�g b � b[g g rD~�J {}`LesrD~zykg|m �[`cdwvH`c~sb[~�{Y�BeHb[rD~�JLg brP ��� b[q
` �+P {YXsbrPT�`Xsb[u � p:]^Xsrf� rDdwvsuDrDbA�AE-y�� qsrf� �[���`� b[qZb ykg uDrDb[gAE+{YXzy { {YXsbw�[`cdwvH`c~sb[~�{Y� ykg bwqsb acb[u P
`cvHb[q@rD~sqsb[vHb[~sqsb[~�{}u mL`k��b yk�\X@`k{YXsb[g e�m]qsr �7b[g b[~�{ acb[~sqs`cg`�[p ��rD~s�[bB{YXsbw`c~su m S�y mL{YXsb
esrD~zykg|m �[`cdwvH`c~sb[~�{Y�w� yk~<y�Jcg b[b {}`]�[`cdwdf�s~srD� y {}b�Enrf� {YXsg `c��JhX {YXsb[rDgBrD~�{}b[g|� yk�[bA�AE�{YXsb
rf�`� �sb3`k��qsbA� rfJc~srD~�J rD~�{}b[g|� yk�[bA� � ykvzykesuDb3`k��b[~�{}b[g rD~�J rD~�{}` akykuDrDq]�[`c~�{}g}yk� {Y�-S�r {YX@`k{YXsb[g
vH`h�`� rDesuDb vzykg|{}~sb[g �[`cdwvH`c~sb[~�{Y�AE vsg bA� b[~�{Y�wr {Y� b[u � y��By vsg `cesuDb[d p
R8e�a�rD`c��� u m@r { rf�frDd P
vH`h�`� rDesuDb {}`Z� `cg bA� b[b b acb[g|m vH`h�`� rDesuDb rD~�{}b[g}yk� {}rD`c~<{YXzy { yZ�[`cdwvH`c~sb[~�{ � yk~>{ y �kb vzykg|{
rD~Ze�m@r {Y� qsbA� rfJc~sb[g�� Xsb[~s�[b {YXsb vsg `cesuDb[d `k��rD~�{}b[g|� yk�[b dwrf� d3y {}�\XsbA�[p R8~sb yk~��QS�b[gf{}`
{YXsrf��vsg `cesuDb[d#rf��{}`Bb[~�� `cg �[b y � g}ykdwb�S�`cg��+E�� vHb[�[r�xz� {}`wyk~ ykvsvsuDrD� y {}rD`c~ qs`cd3ykrD~FEWS{XsrD�\X
g bAJc�su9y {}bA� {YXsbf�[`cdwvH`c~sb[~�{8�[`cuDu9ykeH`cg}y {}rD`c~���e�m b[~�� `cg �[rD~�J �[b[g|{ ykrD~ g �suDbA�[p8x8`cd3ykrD~}� vHbrP
�[r�xz� �[`cdwvH`c~sb[~�{ � g}ykdwb�S�`cg��W�AE8Xs`�S�b acb[gAEEvH`h�`� rDesu m ezy�� b[q@`c~Ldw`cg bfezy�� rD� �[`cdwvH`c~sb[~�{
S�rDg rD~�J �|{ yk~sqzykg q��AEnd3y mZ~s`k{ {}`k{ ykuDu m]b[uDrDdwrD~zy {}bwrD~�{}b[g|� yk�[b dwrf� d3y {}�\XsbA�AE � rD~s�[b yk~ rD~6P
qsb[vHb[~sqsb[~�{}u m qsb acb[uD`cvHb[qR�[`cdwvH`c~sb[~�{ d3y mZ~s`k{ � �svsvH`cg|{ {YXsb � g}ykdwb�S�`cg��@�[`cdwvsuDb {}b[u m
es��{ �|{}rDuDun~sb[b[q {}` eHb �[`cdwvH`h� b[q rD~�{}`Ly �|m6�|{}b[d ezy�� b[q `c~Z{YXsb � g}ykdwb�S�`cg��/pLti~Rykv6P
vsg `�yk�\X �Q~s`�S�~Ly�� 5736+.-0/0/
1 !$-21 � 1?'*+ 14+859#&3 rf� ��� b[q {}` g bA� `cu acb {YXsb vsg `cesuDb[d `k�T{YXsrf� � `cg|{
� yk~sq `k{YXsb[g � y�� bA�B`k��rD~�{}b[g|� yk�[b dwrf� d3y {}�\XsbA��� p tivsvsg `�yk�\XsbA�f{}` rD~�{}b[g|� yk�[b ykqzykv�{ y {}rD`c~
rD~s�[uD�sqsb � � � � ti��{}`cd3y {}b[q {}b[�\Xs~sr��Q�sbA� S{XsrD�\XRykg b ezy�� b[qR`c~ rD~�{}b[g|� yk�[b vsg `��[bA�`� rD~�J {}`
yk��{}`cd3y {}rD� ykuDu mf�[g b y {}b ykqzykv�{}b[g��[`cdwvH`c~sb[~�{Y�AE � h �nykvsvsg `�yk�\XsbA� S{XsrD�\XH� ��JhJcbA�|{�u9y mcb[g rD~�J
{YXsb�rD~�{}b[g ~zyku6�|{}g �s� {}�sg b�`k�z{YXsb��[`cdwvH`c~sb[~�{E{}` ykuDuD`�SZ{YXsb�rD~�{}bAJcg}y {}rD`c~ `k�s{YXsb�ykqzykv�{}b[g`��y��
`c��{}b[g�u9y mcb[g`�AEzyk~sq � O ��{}b[�\Xs~sr��Q�sbA� S{XsrD�\X!� ��JhJcbA�|{�{YXsb8��� b8`k�1S{Xsr {}brP eH` �3�[���|{}`cdwrfe ykesuDb
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ykqzykv�{}b[g��[`cdwvH`c~sb[~�{Y� : � �s�M�hU&< p
ti~s`k{YXsb[girDdwvH`cg|{ yk~�{�rf�`� �sb rf� Xs`�S {}`3rD~s�[`cg vH`cg}y {}b b	��{}b[~�� rD`c~ rD~�{}`3esrD~zykg|m �[`cdwvH`2P

~sb[~�{Y�[pnx8bA� rfJc~srD~�J b	��{}b[~�� rDesuDba�|m6�|{}b[d ��y { � `c�sg �[b8�[`�qsbiuDb acb[uHrf�ng b[u9y {}r acb[u m S�b[uDu)�|{}�sqsrDb[q
yk~sqFETrD~@� yk� {ME � `cdwb ykg �\Xsr {}b[� {}�sg}ykunvzy { {}b[g ~��mXzy acb eHb[b[~ rDqsb[~�{}r�xzb[q@{YXzy { yk�[�[`cdw`�qzy {}b
b	��{}b[~�� rDesrDuDr { m rD~�{}`wy � `k�2{TS�ykg b[�|m6�|{}b[d p ]^Xsb�� 59!0/C# � -0/?3 -0A E%S{XsrD�\X � ��JhJcbA�|{Y��{YXzy { dw`cg b
�|{ ykesuDbw� �s~s� {}rD`c~�� `k��y �|m6�|{}b[d �`Xs`c�suDq@eHb
�|{}g �s� {}�sg b[q y��fy �[`cg b3vzykg|{ yk~sq@� �s~s� {}rD`c~��
{YXzy { ykg b3dw`cg bwuDr �kb[u m {}` b ac`cu acb
�`Xs`c�suDqZeHb3rDdwvsuDb[dwb[~�{}b[qZy�� u9y mcb[g`�f`k��rD~�{}b[g ~zyku�yk~sq
b	��{}b[g ~zykuj� b[g|acb[g`� �[`c�svsuDb[q S�r {YX]ykqzykv�{}b[g`� S{Xsb[g bB~sb[�[bA�`�}ykg|mhEErf� � �s�\XZy vzy { {}b[g ~:p R8~sb
`k{YXsb[g�vzy { {}b[g ~ rf��� -�� -$!0+859#&3 S{XsrD�\X}S�y�� qsrf� �[���`� b[q rD~ ��b[� {}rD`c~ h�p Lsp Lsp tiu {YXs`c��JhX {YXsbA� b
ykg �\Xsr {}b[� {}�sg}yku7vzy { {}b[g ~���� yk~ eHb8b[dwvsuD`Pmcb[q rD~3{YXsb8qsbA� rfJc~ `k�-esrD~zykg|m3�[`cdwvH`c~sb[~�{Y�AE%�|{}rDuDuqE
{YXsbBrf�`� �sbB`k��b	��{}b[~sqsrD~�J rD~sqsb[vHb[~sqsb[~�{}u m qsb acb[uD`cvHb[q]esrD~zykg|m ` �+P {YXsbrPT�`Xsb[u ���[`cdwvH`c~sb[~�{Y�
rf�8g b[u9y {}r acb[u m �s~sqsb[g P g bA� b ykg �\Xsb[q:p 	@b[� � rD~�{}g `�qs�s�[bA�8{YXsbf{}b[g d G|rD~sqsb[vHb[~sqsb[~�{}u m b	��{}b[~6P
� rDesuDb �[`cdwvH`c~sb[~�{w� g}ykdwb�S�`cg��W� � yk~sqRrDqsb[~�{}r�xzbA� � `cdwb vsg rD~s�[rDvsuDbA�f� `cgBg b ykuDrfe[rD~�J {YXsb[d
: 	@b[�M�#w e@< p

� b qsb�xz~sbA� yk~ b	��{}b[~�� rDesuDbg�|m6�|{}b[d y���y �|m6�|{}b[d {YXzy { ykuDuD`�S{��{YXsb ykqsqsr {}rD`c~ `k�N� �s~s�rP
{}rD`c~zykuDr { mLy { g �s~Z{}rDdwbkp R8~su mL{YXsb3� �s~s� {}rD`c~zykuDr { mL�[�sg g b[~�{}u mZ��� b[q rf� uD`�ykqsb[q rD~�{}` {YXsb
�[`cdwvs��{}b[g�yk~sq d3y m �[`c~�� �sdwb g bA� `c�sg �[bA�[p yz�sg|{YXsb[g�� �s~s� {}rD`c~zykuDr { mw� yk~ eHb ykqsqsb[q!S{Xsb[~
~sb[b[qsb[q:p ]^Xsb � `k�2{TS�ykg b {}`]eHb ykqsqsb[q<� yk~<b acb[~>eHb g b {}g rDb acb[qRa�r9y {YXsb ~sb {TS�`cg��/p�t
�|m6�|{}b[d rf�8� ykuDuDb[q rD~sqsb[vHb[~sqsb[~�{}u m b	��{}b[~�� rDesuDb r � b	��{}b[~�� rD`c~�� � yk~LeHbfqsb acb[uD`cvHb[qLe�m qsr � P
� b[g b[~�{ivHb[`cvsuDb rD~ �[`cdwvsuDb {}b rfJc~s`cg}yk~s�[b `k�Tb yk�\X `k{YXsb[g[p��Q{}rDuDuqE�b	��{}b[~�� rD`c~��8ykg b b	��vHb[� {}b[q
{}` �[`�`cvHb[g}y {}b:S{Xsb[g b ykvsvsg `cvsg r9y {}b �ny {fuDb y��|{MET{YXsb mZdf���|{ ~s`k{ {}` rD~�{}b[g|� b[g b:S�r {YXZb yk�\X
`k{YXsb[g[p�� bw� �sg|{YXsb[g-�|{ y {}bA� {YXzy { rD~sqsb[vHb[~sqsb[~�{}u m]b	��{}b[~�� rDesuDb:�|m6�|{}b[d �f� yk~Z�\Xzyk~�Jcb3{YXsb
S�y m=� `k�2{TS�ykg b3rf� d3ykg��kb {}b[q:p}_ ~��|{}b ykqZ`k��dw`c~s`cuDr {YX��AE-qsbA� rfJc~sb[q@{}`}xs{ ykuDuqE8� d3ykuDu � `k�2{QP
S�ykg b �[`cdwvH`c~sb[~�{Y�3� yk~ eHb ` �7b[g b[q:p ]^Xsb �[���|{}`cdwb[g`�:� b[uDb[� {3{YXsb � �s~s� {}rD`c~zykuDr { m@{YXsb m
S�yk~�{ME�es��mB{YXsbiykvsvsg `cvsg r9y {}b��[`cdwvH`c~sb[~�{Y�AE�yk~sq3�[`cdwvH`h� b�{YXsb[rDg �|m6�|{}b[d � g `cd {YXsb[d p _ ~
{YXsrf��{YXsbA� rf�8y �|{}g �s� {}�sg bf� ykuDuDb[q�� A -�
 5A&	� ��57+.! � Xzy�� eHb[b[~ rD~�{}g `�qs�s�[b[q S{XsrD�\X ykuD`c~�J S�r {YX
� yk�[rDuDr { y {}rD~�JBq�m�~zykdwrD� �[`c~�{}g}yk� {8akykuDrDqzy {}rD`c~FE/� yk~ rD~s�[`cg vH`cg}y {}b g �s~6P {}rDdwb[�QS�r {}�\XsrD~�J � y�P
vzykesrDuDr { m3� g `cd `c~sb �[`cdwvH`c~sb[~�{i{}`3yk~s`k{YXsb[g8y���{YXsb ~sb[b[q {}`w�\Xzyk~�Jcb {YXsb � �s~s� {}rD`c~zykuDr { m
� eHbAXzy a�rD`c�sg��i`k��y �[b[g|{ ykrD~Lvzykg|{ `k�n{YXsb �[`cdwvH`c~sb[~�{ ykg rf� bA�[p ]^Xsb �|{}g �s� {}�sg bBrf� �zb	��rDesuDb
rD~ {YXsb-� b[~�� b {YXzy { {YXsb g}yk~�Jcb `k��`cv�{}rD`c~���� `cg�{YXsbfyku {}b[g ~zy {}r acb eHbAXzy a�rD`c�sg`�i� yk~ ykuf� `3eHb
b	��{}b[~sqsb[q3y {�g �s~ {}rDdwbkpNt Jc`�`�qfb	�sykdwvsuDb�� `cg�y8vH`h�`� rDesuDb����}y�Jcb�`k�/{YXsrf� �|{}g �s� {}�sg b�rf�E{YXsb
��� bw`k��qsr �7b[g b[~�{ �[`cuDuDrf� rD`c~ qsb {}b[� {}rD`c~@ykufJc`cg r {YXsd �i{YXzy { � yk~]eHbw��� b[q@rD~L{YXsbwyk~srDd3y {}`cg
�[`cdwvH`c~sb[~�{ p ��`cuDuDrf� rD`c~ qsb {}b[� {}rD`c~ZykufJc`cg r {YXsd � � yk~@b ac`cu acb rD~L{}rDdwbkp ta� �[`cdwvH`c~sb[~�{Y�
� g `cd qsr �7b[g b[~�{�acb[~sqs`cg`���[`cdwb {}` {YXsb8d3ykg��kb {�{YXsb m3� yk~ eHb8�[`c~s~sb[� {}b[q {}` {YXsb8�[`cuDuDrf� rD`c~
qsb {}b[� {}`cgj�QS�r {}�\Xwy���uD`c~�J y��E{YXsb[rDgTrD~�{}b[g|� yk�[b�rf�TrD~ y�Jcg b[b[dwb[~�{jS�r {YXf{YXsb�yk~srDd3y {}`cgN�[uDrDb[~�{ p
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yErfJc�sg b h�pcw��j]^Xsb[yEuDb	��r P|�WS�r {}�\XH�|{}g �s� {}�sg b

yErfJc�sg b h�pcw �`Xs`�S{� yk~ rDuDuD���|{}g}y {}rD`c~ `k� {YXsbm�|{}g �s� {}�sg bkp[]^Xsb esu9yk� � �[rDg �[uDb rD~ {YXsbm�QS�r {}�\X
�[`c~�{}g `cu�qsb[~s`k{}bA�w{YXsb yk� {}r acb �[`cdwvH`c~sb[~�{ p ]^Xsb qsbA� rfJc~<yk~sqRrDdwvsuDb[dwb[~�{ y {}rD`c~Z`k�i{YXsb
yEuDb	��r P|�WS�r {}�\X
S�rDuDu7eHb qsrf� �[���`� b[q rD~ dw`cg b qsb { ykrDu:rD~ � Xzykv�{}b[g N�p

� �� ���
� � �����

]^Xsrf�8�\Xzykv�{}b[g vsg bA� b[~�{}b[qZy qsb { ykrDuDb[q yk�[�[`c�s~�{ `k�nrf�`� �sbA� g b[u9y {}b[q {}` �[`cdwvH`c~sb[~�{ ezy�� b[q
� `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{ME/rD~s�[uD�sqsrD~�J {YXsb qsb�xz~sr {}rD`c~ yk~sq akykg rD`c����� b y {}�sg bA��`k�ErD~sqsr a�rDqs�zyku
�[`cdwvH`c~sb[~�{Y�AEsezy�� rD�ivzy { {}b[g ~���qsbA� �[g rDesrD~�J {YXsb ykg �\Xsr {}b[� {}�sg b8`k�Nqsrf�|{}g rDes��{}b[q �[`cdwvH`c~sb[~�{
vsu9y { � `cg d �iyk~sq {YXsbf�[`c~�{}g}yk� {}�zykuE~zy {}�sg bf`k�n�[`cdwvH`c~sb[~�{8rD~�{}b[g|� yk�[bA�[pg]^Xsbmxzg`�|{ qsrf� �[��� P
� rD`c~Zy { {YXsb3b[~sqZ`k��{YXsb3�\Xzykv�{}b[gfykrDdwb[q]{}` rD~�{}g `�qs�s�[bwg brP ��� b3�[`c~�{}g}yk� {Y� y��fyHS�y m]`k�
� vHb[�[r �2m�rD~�J �[`cdwvH`c~sb[~�{Y� rD~�{}b[g|� yk�[bA� yk~sqLdw`�qsb[uDrD~�J3rD~�{}b[g}yk� {}rD`c~��8eHb {TS�b[b[~]�[`cuDu9ykeH`cg}y {QP
rD~�J �[`cdwvH`c~sb[~�{Y�[pH]^Xsb:� b[�[`c~sq qsrf� �[���`� rD`c~@�s~sqsb[g uDrD~sb[q]{YXsb3rDdwvH`cg|{ yk~s�[bB`k��g �s~6P {}rDdwb
b	��{}b[~�� rDesrDuDr { mw� `cg��[`cdwvH`c~sb[~�{�� g}ykdwb�S�`cg��W�[p
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]^Xsrf�T�\Xzykv�{}b[g�vsg `Pa�rDqsbA� yk~ rD~�{}g `�qs�s� {}`cg|m qsrf� �[���`� rD`c~ `k�Hyk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA� yk~sqwyk~6P
rDd3y {}rD`c~ �|m6�|{}b[d �[p yErDg`�|{MEQdw`h�|{�vH`cvs�su9ykgnyk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA��ykg b rD~�{}g `�qs�s�[b[q ezy�� b[q
`c~By8�[u9y��`� r�xz� y {}rD`c~-S{XsrD�\XwykrDd �-{}` XsrfJhXsuDrfJhX�{Eqsr �7b[g b[~s�[bA��b[d3yk~zy {}rD~�Ji� g `cd"{YXsb�dwb {YXs`�q
`k�7�[g b y {}rD~�J yk~srDd3y {}rD`c~m� b��Q�sb[~s�[bA�[p ]^Xsb[~FE�{YXsb ykvsvsg `�yk�\XsbA� {}` {YXsb �[`c~��|{}g �s� {}rD`c~w`k�+yk~6P
rDd3y {}rD`c~!�|m6�|{}b[d �8ykg b rD~�{}g `�qs�s�[b[qFEHykrDdwrD~�Jf{}`:���kb {}�\XLyk~ `Pacb[g}ykuDu8�|{}g �s� {}�sg}yku-a�rDb�S"yk~sq
ykuf� `w{}`:J�ykrD~ � `cdwb rD~�� rfJhX�{irD~�{}`w{YXsb rD~�{}b[g ~zykuNdwb[�\Xzyk~srf� d �[p{G8rDg|{}�zyku-b[~�a�rDg `c~sdwb[~�{Y�8rf�
{YXsb u9y��|{�{}`cvsrD� qsrf� �[���`� b[q y�� y { m�vHb `k� �|m6�|{}b[d S{Xsb[g b yk~srDd3y {}rD`c~
xz~sq�� r {Y�����}y�Jcb rD~ y
qsr �7b[g b[~�{ �[`c~�{}b	��{i�[`cdwvzykg b[q {}`Bdw`cg b �[`c~�acb[~�{}rD`c~zykuNyk~srDd3y {}rD`c~:�|m6�|{}b[d �[p
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ti~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA� � yk~ eHb �[u9y��`� r�xzb[q ezy�� b[q>`c~ qsr �7b[g b[~�{ �[g r {}b[g r9y�p ]^Xsb m � yk~FE
� `cgBrD~��|{ yk~s�[b�E�eHb �[u9y��`� r�xzb[q<ezy�� b[q `c~ S{Xsb {YXsb[g3{YXsb yk~srDd3y {}b[qR`ceWV b[� {Y� ykg b g rfJcrDq `cg
� `k�2{ `ceWV b[� {Y�[p]tiu {}b[g ~zy {}r acb[u mhEE{YXsb �[u9y��`� r�xz� y {}rD`c~@� yk~ eHb d3ykqsb3�[`c~�� rDqsb[g rD~�JsS{Xsb {YXsb[g
{YXsb yk~srDd3y {}rD`c~@rf�mJcb[~sb[g}y {}b[q rD~ g b yku�{}rDdwb3`cgfvsg `�qs�s�[b[q � g}ykdwb3e�mZ� g}ykdwb�E�g b[�[`cg qsb[q
yk~sq�u9y {}b[g3vsu9y mcb[qIezyk� �>y { yZg}y {}b eHb {TS�b[b[~ hhb]{}` Ocj@� g}ykdwb vHb[g!� b[�[`c~sq:p�_ ~>{YXsrf�
{YXsbA� rf�3{YXsb vsg rDd3ykg|m �[`c~s�[b[g ~>rf�w{}`
�|{}�sq�m � rDdf�su9y {}rD`c~ dw`�qsb[uf�3y��3{YXsb `cg rfJcrD~zy {}`cg `k�
{YXsb yk~srDd3y {}rD`c~ � b��Q�sb[~s�[bA�[p ]^Xsb[g b � `cg b {YXsb �[u9y��`� r�xz� y {}rD`c~<rf�3ezy�� b[q>`c~ S{Xsb {YXsb[g yk~
yk~srDd3y {}rD`c~wrf���[g b y {}b[q e�m yfdw`�qsb[u7yk~sq � `cg�vsg `��[b[qs�sg b�Es`cg S{Xsb {YXsb[g�r {�rf� Jcb[~sb[g}y {}b[q e�m
rD~�{}b[g}yk� {}r acb�b[qsr {}rD~�J8vHb[g|� `cg dwb[q e�m y XQ�sd3yk~wyk~srDd3y {}`cg[pNlnmfb	�sykdwrD~srD~�J {YXsb�yk~srDd3y {}rD`c~

bkj
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{}b[�\Xs~sr��Q�sbA� S�r {YX {YXsrf� qsrf�|{}rD~s� {}rD`c~ rD~ dwrD~sqFE/r {irf�8yk~�{}rD�[rDvzy {}b[q {YXzy { yw� `c�s~sqzy {}rD`c~ � yk~
eHbfbA�|{ ykesuDrf�`Xsb[q � `cg8�s~sqsb[g`�|{ yk~sqsrD~�J {YXsbf�s~sqsb[g u m�rD~�J uD`hJcrD� `k��{YXsbm� rDdf�su9y {}`cg P yk~srDd3y {}`cg
rD~�{}b[g}yk� {}rD`c~��[p
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� b mQ� g}ykdwb �|m6�|{}b[d � { y �kb {YXsb[rDg ~zykdwbf� g `cd�{YXsb {}g}ykqsr {}rD`c~zykuCXsrDb[g}ykg �\XsrD� yku�vsg `�qs�s� {}rD`c~
�|m6�|{}b[d xzg`�|{wqsb acb[uD`cvHb[q<e�m 	Zyku {wx8rf� ~sb mcp _ ~ {YXsrf� �|m6�|{}b[d xzg`�|{3y d3y��|{}b[g��$���QrDuDuDb[q �
yk~srDd3y {}`cg{S�`c�suDqLqsg}yMS�{YXsb dw`h�|{ rDdwvH`cg|{ yk~�{MEH`cg G �kb m � � g}ykdwbA� � � ykuDuDb[q 7  /1p ��� <= � �
`k�iyk~ yk~srDd3y {}rD`c~�� b��Q�sb[~s�[b�E�{YXsb[~Ry ~Q�sdfeHb[gf`k� uDbA�`� b	��vHb[g rDb[~s�[b[q<yk~srDd3y {}`cg`�gS�`c�suDq
qsg}yMS {YXsb & ~6P eHb {TS�b[b[~��AE `cg3� g}ykdwbA�w{YXzy { � b[uDu eHb {TS�b[b[~ �kb mQ� g}ykdwbA�[p ]^Xsb b[df�su9y {}rD`c~
`k�8{YXsrf�w{}b[�\Xs~sr��Q�sb e�m {YXsb �[`cdwvs��{}b[gAE S{Xsb[g b[e�m<{YXsb rD~�{}b[g vH`cu9y {}rD`c~ g b[vsu9yk�[bA�w{YXsb rD~6P
eHb {TS�b[b[~ ykg|{}rf�|{ME vsg `�qs�s�[rD~�J {YXsbLrD~6P eHb {TS�b[b[~�� yk��{}`cd3y {}rD� ykuDu mhE S�y�� `c~sb `k� {YXsb xzg`�|{
�[`cdwvs��{}b[g8yk~srDd3y {}rD`c~ {}`�`cuf��{}` eHbfqsb acb[uD`cvHb[q�: 	Zy {\��h < p ]^Xsrf�i{}b[�\Xs~sr��Q�sbmS�y�� �Q�srD� �Qu m
Jcb[~sb[g}ykuDrfe[b[q {}`3ykuDuD`�SI� `cg�{YXsb rD~�{}b[g vH`cu9y {}rD`c~ `k��yk~�m vzykg}ykdwb {}b[g y �7b[� {}rD~�J {YXsb dw`k{}rD`c~FE
{YXsb[g b[e�m vsg `Pa�rDqsrD~�Jwy XsrfJhXsb[g�uDb acb[u+`k�E�[`c~�{}g `cu:{YXzyk~ {}g}ykqsr {}rD`c~zyku �kb mQ� g}ykdwrD~�Jsp

]^Xsb:� rDdwvsuDbA�|{ � `cg d `k� �kb mQ� g}ykdwb[q yk~srDd3y {}rD`c~ rD~�ac`cu acbA� �\Xzyk~�JcrD~�J ezy�� rD�wvzykg}ykdwbrP
{}b[g`��`k�N{YXsg b[b � `cg d ��`k�N{}g}yk~��|� `cg d3y {}rD`c~:pTt Ocx"`ceWV b[� { Xzy acb-� akykuD�sbA��{YXzy { �\Xzykg}yk� {}b[g P
rfe[bA� r {Y�8{}g}yk~��|� `cg d3y {}rD`c~zyku �|{ y {}bkp:]^XsbA� b ykg b�+8/ 143��0A 14+859#&3 
	

	8D�	 � �2E /C#&+ 14+859#&3 
	

	8D�	 � �Byk~sq
�>!C14A - 
	

	8D�	 � � �-{YXzy { rf�AENr {Y�8{}g}yk~�� u9y {}rD`c~FE+g `k{ y {}rD`c~Lyk~sq=� � ykuDrD~�J ykuD`c~�J {YXsg b[bw�[`�`cg qsrD~zy {}b
y ��rf�[p _ ~Lyk~ rD~�{}b[g}yk� {}r acb yk~srDd3y {}rD`c~}�|m6�|{}b[d}E:{YXsbmXQ�sd3yk~Lyk~srDd3y {}`cg{� vHb[�[r�xzbA�8{YXsb
�kb m
akykuD�sbA�n� `cgn{YXsbA� b ~srD~sbivzykg}ykdwb {}b[g`�AEsyk~sq {YXsb �|m6�|{}b[d#� ykuD�[�su9y {}bA�n{YXsb8rD~�{}b[g dwb[qsr9y {}b akyku P
�sbA��e�m rD~�{}b[g vH`cu9y {}rD`c~:p8]^Xsb�vzykg}ykdwb {}b[gN{}` eHb�rD~�{}b[g vH`cu9y {}b[qFE�Xs`�S�b acb[gAEQd3y m ykuf� `8eHb�Ec� `cg
b	�sykdwvsuDb�Esy V `crD~�{�yk~�JcuDb8`k�Eyk~ ykvsvHb[~sqzy�Jcb `k�Ey g `ceH`k{ME�`cg�{YXsb8{}g}yk~�� vzykg b[~s� m y { {}g rDes��{}b
`k� yk~ `ceWV b[� {ME:`cgiyk~�m `k{YXsb[givzykg}ykdwb {}b[gi��� b[q rD~ {YXsb qsrf� vsu9y m `cgid3yk~srDvs�su9y {}rD`c~ `k��{YXsb
Jcg}ykv�XsrD�A�ib[~�{}r {}rDbA�[pgR8~sbm� rDdwvsuDb � `cg d `k� rD~�{}b[g vH`cu9y {}rD`c~ rf� {YXsb A 573 -C14/ 5736+.-0/ '6#&A 14+859#&3 rD~
S{XsrD�\X]{YXsbBg}y {}bw`k���\Xzyk~�Jcbw`k��{YXsb akykuD�sbB`k��{YXsbwrD~�{}b[g vH`cu9yk~�{ g b[d3ykrD~��8{YXsb �}ykdwbB`Pacb[g
{YXsb b[~�{}rDg b uDb[~�Jk{YX `k�T{YXsb rD~�{}b[g vH`cu9y {}rD`c~:p^|+rD~sb ykg rD~�{}b[g vH`cu9y {}rD`c~FEs� yk~ g bA� �su {irD~ ykesg �sv�{
�\Xzyk~�Jcb�eHb {TS�b[b[~B�[`c~�� b[�[��{}r acb�� g}ykdwbA�AE �\Xzykg}yk� {}b[g rfe[b[q e�m y � �sqsqsb[~ �\Xzyk~�Jcb�rD~ {YXsb � uD`cvHb
`k�/{YXsb�uDrD~sb�Ecy���rDuDuD���|{}g}y {}b[q rD~ yErfJc�sg bMO�p���� y � p�]^Xsrf��rf��yk~ �s~#S�yk~�{}b[q3b��7b[� {ny���r {Tqsrf�|{}`cg|{Y�
{YXsb � dw`�`k{YXs~sbA�`�N`k��{YXsbndw`k{}rD`c~:p � '*A 573 - 5736+.-0/ '6#&A 14+859#&3 b[uDrDdwrD~zy {}bA�7{YXsrf�Nvsg `cesuDb[d}E�S{Xsb[g b
�kb m � g}ykdwbA���[`c~��|{}r {}��{}bA��{YXsb �[`c~�{}g `cu-vH`crD~�{Y��`k�N{YXsb rD~�{}b[g vH`cu9y {}rD~�J � vsuDrD~sb�Ezg bA� �su {}rD~�JBrD~
ys� dw`�`k{YXFE��[`c~�{}rD~Q�s`c��� �\Xzyk~�Jcb rD~@{YXsb g}y {}b y {mS{XsrD�\X {YXsb rD~�{}b[g vH`cu9yk~�{frf�f�\Xzyk~�JcrD~�Jsp
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yErfJc�sg b[O�p�� ��o `k{}rD`c~ `k�Tti~ R8eWV b[� {itiuD`c~�Jwti~ ti~srDd3y {}rD`c~HIEy {YX yk~sq ��`cg g bA� vH`c~sqsrD~�J
� b mQ� g}ykdwbA�

yErfJc�sg b O�p�� � e ��rDuDuD���|{}g}y {}bA� � vsuDrD~sb rD~�{}b[g vH`cu9y {}rD`c~:p
��vsuDrD~sbA� � yk~ZeHb3��� b[q {}` qsrDg b[� {}u m]d3yk~srDvs�su9y {}b {YXsb3vzykg}ykdwb {}b[g`� {YXzy {f�[`c~�{}g `cun{YXsb

yk~srDd3y {}rD`c~:p1_ ~f{YXzy { ykvsvsg `�yk�\Xf{YXsb^� vsuDrD~sb�eHb[�[`cdwbA��y8qsrDg b[� { yk~sq rDdwdwb[qsr9y {}b g b[vsg bA� b[~6P
{ y {}rD`c~B`k�H{YXsbiyk~srDd3y {}rD`c~:p8_ �7{YXsb Jcg}ykv�Xw`k�7{YXsb{� vsuDrD~sb�rf���\Xzyk~�Jcb[qFE�{YXsb[~B{YXsbiyk~srDd3y {}rD`c~
�\Xzyk~�JcbA� yk�[�[`cg qsrD~�Jcu mcp o yk~�m Ocx � `k�2{TS�ykg bBvzyk� � y�JcbA� ykuDuD`�S {YXsb XQ�sd3yk~]yk~srDd3y {}`cg {}`
dw`�qsr �2mhE�`cg b[qsr {MEQ{YXsbA� bivzykg}ykdwb {}b[g Jcg}ykv�X���yk~sq3{YXsb[g b[e�mB{}` qsrDg b[� {}u m g brP qsb�xz~sb�E�`cg b[qsr {ME
{YXsb yk~srDd3y {}rD`c~ r {Y� b[u � p ]^Xsb ~sb	��{ {TS�` � b[� {}rD`c~�� ykg b b	�sykdwvsuDbA��`k�N{YXsrf� ykvsvsg `�yk�\X:p

� 
�� 
�I 	 ����� ��� � S ��� K.- � � S�� � � N T  ��PK0/ S � V � � � � ��� � � � N T  ��PK
o `k{}rD`c~Lvzy {YX�� ykg bB��� b[q]{}` dw`Pacb3yk~]`ceWV b[� { ykuD`c~�J y vzy {YX]rD~�� vzyk�[b�EC� vHb[�[r�xzb[q@e�m]y
� vsuDrD~sb�EW�}y m21 �43 �rEQ`Pacb[g�ygJcr acb[~3~Q�sdfeHb[gn`k�7� g}ykdwbA�[p _ �7{YXsb `ceWV b[� {�rf� g b��Q�srDg b[qw{}` dw`Pacb
ykuD`c~�J {YXsb vzy {YX
S�r {YX yf�s~sr � `cg d � vHb[b[qFEs{YXsb[~ {YXsb �[`cdwvs��{}b[g � ��{ y����3rf��{}`mxz~sq ym� b {�`k�
vH`crD~�{Y� ykuD`c~�J3{YXsbm� vsuDrD~sbm� �s�\XL{YXzy {8{YXsbfqsrf�|{ yk~s�[bf{}g}y acb[uDb[q]ykuD`c~�Jw{YXsb �[�sg|acbBeHb {TS�b[b[~
�[`c~�� b[�[��{}r acb � g}ykdwbA�Brf�wyL�[`c~��|{ yk~�{ p ]^Xsb `ceWV b[� {3� yk~R{YXsb[~<eHb vH`h� r {}rD`c~sb[qRy {B{YXsbA� b
vH`crD~�{Y�E� g}ykdwbn� `cgE� g}ykdwbkp�yErD~sqsrD~�J {YXsbA� b�vH`crD~�{Y�Tg b��Q�srDg bA� y8vsg `��[b[qs�sg b�� ykuDuDb[q�14/C!0A -03,E4+	�
'@14/ 14% -0+.-0/?5
�>14+859#&3�E8S{XsrD�\X@rf� ~s`k{fy {}g r a�r9ykuE{ y���� � rD~s�[bw{YXsbwg b[u9y {}rD`c~��`XsrDvLeHb {TS�b[b[~ {YXsb
vzykg}ykdwb {}g rfe[rD~�J3akykg r9ykesuDbfyk~sq {YXsbBykg �[uDb[~�Jk{YXLrf�iacb[g|mL~s`c~suDrD~sb ykg[p 	Zy { { : 	Zy {\��h <jJcr acbA�
yZqsb { ykrDuDb[q qsrf� �[���`� rD`c~�`k�[Xs`�S {YXsrf� vsg `��[bA�`�!S�`cg��W�[p ]^Xsb acb[uD`��[r { m<�[�sg|acbLrf� y@{TS�`
qsrDdwb[~�� rD`c~zyku � vsuDrD~sb `k� qsrf�|{ yk~s�[b {}g}y acb[uDb[qFEn`cgBykg �[uDb[~�Jk{YXFEny�J�ykrD~��|{f{}rDdwbkp=yErfJc�sg b!O�p h
rDuDuD���|{}g}y {}bA�iy
Ocx {}`cg ���8`ceWV b[� { vsu9yk�[b[qLy {8qsr �7b[g b[~�{ vH`h� r {}rD`c~��8ykuD`c~�J y:� vsuDrD~sbfvzy {YX {}`
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yErfJc�sg b O�p h�� yzg}ykdwb ]Ng}yk~�� r {}rD`c~ rD~}|+rD~sb ykg�yk~sq ��vsuDrD~sb _ ~�{}b[g vH`cu9y {}rD`c~

� vHb[�[r �2m �kb mw� g}ykdwbA�[pTt �kb mw� g}ykdwb rD~�{}b[g vH`cu9y {}`cg S�`c�suDq3{YXsb[~ �[g b y {}b8y[� dw`�`k{YX3dw`k{}rD`c~
`k�N{YXsb {}`cg ��� ykuD`c~�Jf{YXsb vzy {YX:p

]^Xsba� vzyk�[b �[�sg|acb8yk~sqBacb[uD`��[r { mB�[�sg|acb�E6S{Xsb {YXsb[gnrD~�{}b[g vH`cu9y {}b[qw`cg ~s`k{ME�ykg b{� vHb[�[r�xzb[q
rD~sqsb[vHb[~sqsb[~�{}u mcp x8r �7b[g b[~�{facb[uD`��[r { m@�[�sg|acbA�w� yk~ eHb {}g rDb[q `c~ {YXsb!�}ykdwb!� vzyk�[b �[�sg|acb
yk~sq@a�rD�[b3acb[g`�}y�p]o `�qsr�xz� y {}rD`c~]`k��{YXsb dw`k{}rD`c~]� yk~ eHb3d3ykqsb S�r {YXs`c��{ y �7b[� {}rD~�J {YXsb
� vzyk�[b �[�sg|acbkp 	@`cg��QrD~�J=S�r {YX<acb[uD`��[r { mR�[�sg|acbA� rf�3rD~�{}�sr {}r acbkp � � b � �su8�[�sg|acbA� � yk~>eHb
�|{}`cg b[q e�mZ{YXsb!XQ�sd3yk~ yk~srDd3y {}`cgfyk~sq ��� b[q<yk�[g `h�`�BysS�rDqsb3akykg rDb { mZ`k�iykvsvsuDrD� y {}rD`c~��[p
R8~sb `k�-{YXsb S�b[uDu �Q~s`�S�~ yk~sq!S�rDqsb[u m3��� b[q �[�sg|acbA��{YXzy {�� yk~ eHb vzykg|{�`k�C� �s�\X y uDrDesg}ykg|m
rf��b y�� brP rD~ � b y�� brP `c��{��[�sg|acbA�[p

� 
�� 
�� � � � 
 S ��� ��� ��� � T ��� �PN �'S � �PV ��� � N T��PK � � � ����
 S ��� � K
ti~ ykg|{}rD�[�su9y {}b[qgx�Jc�sg b�rf�Ey �|{}g �s� {}�sg b�{YXzy {E�[`c~�� rf�|{Y�E`k�/ya� b[g rDbA�E`k�zg rfJcrDq uDrD~ �W�-�[`c~s~sb[� {}b[q
e�m V `crD~�{Y�[p-tig|{}rD�[�su9y {}b[q x�Jc�sg bnyk~srDd3y {}rD`c~ Xzy��-eHb[�[`cdwb dw`cg b�vH`cvs�su9ykg:bA� vHb[�[r9ykuDu m8qs�sb�{}`
{YXsb^Jcg `�S�rD~�J rD~�{}b[g bA�|{nrD~ � rDdf�su9y {}rD~�Ja�|m�~�{YXsb {}rD� yk� {}`cg`� �$XQ�sd3yk~���`cg�`k{YXsb[g��[g b y {}�sg bA���TrD~
Ocx�yk~srDd3y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y�[pj]^Xsb�qsrDg b[� { � `cgE� `cgQS�ykg q � �QrD~sb[d3y {}rD�A�Tvsg `cesuDb[d��[`c~�� rf�|{Y�
rD~�xz~sqsrD~�J {YXsb3vH`h� r {}rD`c~]`k��b[~sqZvH`crD~�{ vH`h� r {}rD`c~�� � bkp JspHXzyk~sqFEE� `�`k{	�aS�r {YXZg bA� vHb[� { {}`
y x ��b[q6P g b � b[g b[~s�[b �[`�`cg qsrD~zy {}bg�|m6�|{}b[d�y��8yB� �s~s� {}rD`c~ `k�T{}rDdwb�E�S�r {YXs`c��{ig bAJ�ykg qsrD~�Jw{YXsb
� `cg �[bA�i`cg�{YXsb dw`cdwb[~�{Y��{YXzy {i� yk��� b {YXsb dw`k{}rD`c~:p _ ~ {YXsb � y�� b `k�T� `cgQS�ykg q �QrD~sb[d3y {}rD�A�
{YXsb XQ�sd3yk~ yk~srDd3y {}`cg Xzy���dw`cg b yk~sq dw`cg bi{}g}yk~��|� `cg d3y {}rD`c~��n{}` �[`c~�{}g `cuqE6S{XsrD�\X!S{XsrDuDb
uDb[~sqsrD~�J dw`cg b � g b[b[qs`cd {}` yk�\XsrDb acbwy dw`cg b b	��vsg bA�`� r acb3yk~srDd3y {}rD`c~FE/d3y m vsg `Pacb {}` eHb
b	��{}g b[dwb[u m �[`cdwvsuDrD� y {}b[q yk~sqfqsr �w�[�su {-{}`iyk�\XsrDb acb�rD~ vsg}yk� {}rD�[bkp R8~s�[b��[g b y {}b[qFEhXs`�S�b acb[gAE
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y uDrDesg}ykg|m `k�-vsg brPT� vHb[�[r�xzb[q yk~srDd3y {}rD`c~���� yk~ eHbi��� b[q � `cg S�b[uDuHqsb�xz~sb[qFEsg b[vHb y {}b[q { y����W�[p
]^XsbLrD~�acb[g`� b �QrD~sb[d3y {}rD�A� vHb[g dwr {Y�3qsrDg b[� {H� vHb[�[r�xz� y {}rD`c~>`k� b[~sq�vH`crD~�{ vH`h� r {}rD`c~��[p

�k`crD~�{�yk~�JcuDbA�Eykg b�yk��{}`cd3y {}rD� ykuDu miqsb {}b[g dwrD~sb[q:p�_ ~�acb[g`� b �QrD~sb[d3y {}rD�A�Tyk~srDd3y {}rD`c~ rf��� `cdwbrP
{}rDdwbA��� ykuDuDb[q GQJc`�yku+qsrDg b[� {}b[q dw`k{}rD`c~ � � rD~s�[b y XQ�sd3yk~ yk~srDd3y {}`cg�� yk~ � b {8�sv {YXsb yk~sr P
d3y {}rD`c~FEH��� rD~�J!XsrfJhX6P uDb acb[uqE)Jc`�yku P qsrDg b[� {}b[q dw`k{}rD`c~ �[`cdwd3yk~sq�� S{XsrD�\X]ykg bm�}y {}rf�Qxzb[q e�m
yk~3rD~�acb[g`� b �QrD~sb[d3y {}rD�A� b[~�JcrD~sbkp�� ~�� `cg|{}�s~zy {}b[u mhEQ{YXsb {}g}yk~��|� `cg d3y {}rD`c~B`k�+vH`h� r {}rD`c~B� g `cd
��ykg|{}bA� r9yk~<{}`HV `crD~�{3�[`�`cg qsrD~zy {}bA� Jcb[~sb[g}ykuDu m qs`�bA� ~s`k{
Xzy acb y@�[uD`h� b[q6P � `cg d � `cuD��{}rD`c~:p
	Zy { { : 	Zy {\��h <Evsg bA� b[~�{Y� y3qsb { ykrDuDb[q qsrf� �[���`� rD`c~ `c~ {YXsb ykg|{}rD�[�su9y {}b[q eH`�q�m yk~srDd3y {}rD`c~FE
rD~s�[uD�sqsrD~�Ji{}b[�\Xs~sr��Q�sbA��� `cg�g b[vsg bA� b[~�{}rD~�J {YXsb ykg|{}rD�[�su9y {}b[qm�|{}g �s� {}�sg b�E�yk~sqBqsb { ykrDuDb[q �|{}b[v��
rD~ � ykuD�[�su9y {}rD~�J {YXsb V `crD~�{�akykuD�sbA��`c~s�[b {YXsb b[~sq b��7b[� {}`cg � � vH`h� r {}rD`c~ rf�^Jcr acb[~:p

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

���sg g b[~�{ {}b[�\Xs~s`cuD`hJkm>rf� ~s`k{ � ykvzykesuDb `k�-Jcb[~sb[g}y {}rD~�J dw`k{}rD`c~�yk��{}`cd3y {}rD� ykuDu mZ� `cg ykg P
esr {}g}ykg|mL`ceWV b[� {Y�[p � `�S�b acb[gAEnykufJc`cg r {YXsd �8� `cg-� vHb[�[r�xz�w{ m�vHbA�f`k��dw`k{}rD`c~L� yk~ZeHb3es�srDu { p
]^XsbA� b�{}b[�\Xs~sr��Q�sbA�nykg b�� ykuDuDb[q vsg `��[b[qs�sg}ykusdwb {YXs`�q��TeHb[� yk��� b�y8�[`cdwvs��{}b[gTvsg `��[b[qs�sg}ykuDu m
� `cuDuD`�S{� {YXsb
�|{}b[v��frD~Zyk~ ykufJc`cg r {YXsd {}`sJcb[~sb[g}y {}bw{YXsb3dw`k{}rD`c~:p}I�g `��[b[qs�sg}ykundwb {YXs`�q��
Xzy acb {TS�`3d3ykrD~ ykq�akyk~�{ y�JcbA�i`Pacb[g �kb mQ� g}ykdwrD~�Jw{}b[�\Xs~sr��Q�sbA����� � ��{YXsb m d3y �kb r { b y��|m {}`
Jcb[~sb[g}y {}biy � ykdwrDu m `k�F� rDdwrDu9ykgEdw`k{}rD`c~��AE � h �E{YXsb mB� yk~3eHb ��� b[qw� `cg �|m6�|{}b[d �n{YXzy { S�`c�suDq
eHb {}`�`f�[`cdwvsuDb	�w{}` yk~srDd3y {}b e�m:Xzyk~sqFE%� �s�\X y���vzykg|{}rD�[uDb �|m6�|{}b[d ��`cg �zb	��rDesuDba� �sg|� yk�[bA�[p

��rDdf�su9y {}rD`c~ rDdwvsu m yk��{}`cd3y {}rD� dw`k{}rD`c~ Jcb[~sb[g}y {}rD`c~<e�m<r {Y�3~zy {}�sg bkp ��`c~�� rDqsb[g rD~�J
{YXsb[rDgErD~�{}b[g ~zyku�dwb[�\Xzyk~srf� d �E� `cgE�[g b y {}rD~�J8dw`k{}rD`c~FE2� rDdf�su9y {}b[q `ceWV b[� {Y� � `cg��|m6�|{}b[d ���E� yk~
eHb qsr a�rDqsb[qLrD~�{}` {TS�` esg `�ykqL� y {}bAJc`cg rDbA��� vzy��`� r acbwyk~sq@yk� {}r acbkp IEy��`� r acb �|m6�|{}b[d �[Xzy acb
~s` rD~�{}b[g ~zyku�b[~sb[g`Jkm�� `c�sg �[b yk~sq@dw`Pacbw`c~su msS{Xsb[~ yk~@b	��{}b[g ~zyku�� `cg �[b3yk� {Y� `c~L{YXsb[d p
]^Xsb mRykg b!S�b[uDu^� �sr {}b[q {}`]v�X�m6� rD� ykuDu mZezy�� b[q � rDdf�su9y {}rD`c~ZeHb[� yk��� b `c~s�[b {YXsb v�X�m6� rD� yku
u9yMS{�jXzy acb eHb[b[~wb[~s�[`�qsb[qw�[`cg g b[� {}u mByk~sq {YXsb�rD~sr {}r9ykuQ�[`c~sqsr {}rD`c~���`k�H{YXsb�yk~srDd3y {}rD`c~mXzy acb
eHb[b[~�� vHb[�[r�xzb[qFE+{YXsbBdwb {YXs`�qLrf�8g b ykq�m � `cg ��� bkp IN`�`cuf�8`k� S�y {}b[gAEN�[uD`k{YXsrD~�J�E0XzykrDgAE-yk~sq
uDb y acbA�{Xzy acb eHb[b[~ yk~srDd3y {}b[q ��� rD~�JBvzy��`� r acb � rDdf�su9y {}rD`c~��[pEti� {}r acbg�|m6�|{}b[d ��qs` Xzy acb yk~
rD~�{}b[g ~zyku � `c�sg �[b3`k��b[~sb[g`JkmZyk~sq@� yk~@dw`Pacb3`k��{YXsb[rDg `�S�~]ac`cuDr {}rD`c~:p
INb[`cvsuDb�ETyk~srDd3ykuf�AE
yk~sqLg `ceH`k{Y� ykg b b	�sykdwvsuDbA� `k��yk� {}r acb �|m6�|{}b[d �[p ]^XsbA� b �|m6�|{}b[d � ykg b dw`cg bfqsr �w�[�su {8{}`
dw`�qsb[u�eHb[� yk��� b rD~Rykqsqsr {}rD`c~Z{}`]rDdwvsuDb[dwb[~�{}rD~�J {YXsb v�X�m6� rD� yku�u9yMS{�AEn{YXsb eHbAXzy a�rD`cg `k�
{YXsb � rDdf�su9y {}b[q df��� �[uDbA� `cg dw`k{}`cg`� df���|{ eHb � vHb[�[r�xzb[q:pwti~@ykqsqsr {}rD`c~zykuEykufJc`cg r {YXsd}E:y
�[`c~�{}g `cu �|m6�|{}b[d}E df���|{ eHb3qsbA� rfJc~sb[q {}` ykuDuD`�S {YXsb dw`�qsb[u {}`sS�yku �+E�g �s~FE�`cg vHb[g|� `cg d
`k{YXsb[g yk� {}rD`c~��[p

I�g `��[b[qs�sg}yku/dwb {YXs`�q���� yk~3ykuf� ` eHb���� b[qw{}`gJcb[~sb[g}y {}b dw`k{}rD`c~ � `cgjJcg `c�sv��n`k�7`ceWV b[� {Y�
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{YXzy {�dw`Pacb�{}`hJcb {YXsb[g[pjyEuD`�� �W�T`k�7esrDg q��AEh� �\Xs`�`cuf��`k�+x��`XFEWXsb[g q�� `k�7yk~srDd3ykuf�AE `cgT�[g `�S�q�� `k�
vHb[`cvsuDb ykg b ykuDuF� r {}�zy {}rD`c~�� S{Xsb[g b ykufJc`cg r {YXsd ��� `cg^Jcg `c�sv eHbAXzy a�rD`cg`� � yk~ eHb ��� b[q:p ]^Xsb
� `cuDuD`�S�rD~�Jm� b[� {}rD`c~ vsg bA� b[~�{Y� akykg rD`c����bA�|{ ykesuDrf�`Xsb[q vsg `��[b[qs�sg}yku:{}b[�\Xs~sr��Q�sbA�[p
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��� ���
IjX�m6� rD� ykuDu m ezy�� b[q�� rDdf�su9y {}rD`c~ g b � b[g`� {}` y �[u9y��`� `k��vsg `��[b[qs�sg}yku dwb {YXs`�q�� {YXzy { d3y �kbA�
��� b�`k�H{YXsb�u9yMS{� `k�7v�X�m6� rD�A�AE�`cgnyk~wykvsvsg ` ��rDd3y {}rD`c~ {}` {YXs`h� b�u9yMS{�AE�{}`gJcb[~sb[g}y {}b�dw`k{}rD`c~:p
R8~Z{YXsb `k{YXsb[gmXzyk~sqFE�v�X�m6� rD� ykuDu m#P ezy�� b[q dw`�qsb[uDrD~�J rD~s�[`cg vH`cg}y {}bA� v�X�m6� rD� yku��\Xzykg}yk� {}b[g P
rf�|{}rD�A� rD~�{}` dw`�qsb[uf�AE ykuDuD`�S�rD~�J@~Q�sdwb[g rD� ykua� rDdf�su9y {}rD`c~<`k� {YXsb[rDg eHbAXzy a�rD`cg[p ��`cdwdw`c~
b[uDb[dwb[~�{Y� rD~]v�X�m6� rD� ykuDu m ezy�� b[q6P dw`�qsb[uDrD~�J ykg bw�[u9y��`� rD� yku�q�m�~zykdwrD�A� � dw`k{}rD`c~ ezy�� b[qZ`c~
� `cg �[bA�AE d3y��`�AE1rD~sb[g|{}r9y%E b {}�kp �gS�r {YX g rfJcrDq8`cg �zb	��rDesuDbTeH`�qsrDbA� � rD~�{}b[g P eH`�q�mirD~�{}b[g}yk� {}rD`c~ �kyk~sq
�[`c~��|{}g}ykrD~�{QP ezy�� b[q �[`c~�{}g `cu p^IjX�m6� rD� ykuDu m#P ezy�� b[q dw`�qsb[uf� ykg b � `c�s~sqsb[q `c~ d3y {YXsb[d3y {}rD� yku
b��Q�zy {}rD`c~��8yk~sq `k�2{}b[~ rD~�ac`cu acb ~Q�sdwb[g rD� ykuDu m rD~�{}b[~�� r acb �[`cdwvs��{ y {}rD`c~ {}`
� rDdf�su9y {}b {YXsb[rDg
eHbAXzy a�rD`c�sg[p ]^Xsb�b[dwb[g`JcrD~�J8eHbAXzy a�rD`c�sg � r p bkp�� rDdf�su9y {}b[q dw`k{}rD`c~ �-rf��rD~�Xsb[g b[~�{}u mfg b ykuDrf�|{}rD�
yk~sq � `cg8d3yk~�m ykvsvsuDrD� y {}rD`c~�� {YXzy { rf� yk~]ykq�akyk~�{ y�Jcbkp�� ~�� `cg|{}�s~zy {}b[u mhE+es�srDuDqsrD~�J y ~sb�S
� rDdf�su9y {}rD`c~ rf�g� `cdwb {}rDdwbA� y qsr �w�[�su { vsg `��[bA�`� g b��Q�srDg rD~�J yk~]rD~6P qsb[v�{YX@�s~sqsb[g`�|{ yk~sqsrD~�J
`k�n{YXsb g b[uDb akyk~�{ v�X�m6� rD� yku�u9yMS{�[p R8~s�[bwy!� rDdf�su9y {}rD`c~sXzy�� eHb[b[~]qsbA� rfJc~sb[qFE8Xs`�S�b acb[gAETy
XQ�sd3yk~ yk~srDd3y {}`cg�d3y mw��� b8r { S�r {YXs`c��{ �Q~s`�S�rD~�JmXs`�S>{YXsb8rD~�{}b[g ~zykuf�n`k�:{YXsb � rDdf�su9y {}rD`c~
� �s~s� {}rD`c~:p

IjX�m6� rD� ykuDu m#P ezy�� b[qLdw`�qsb[uDuDrD~�J3yk~sq � rDdf�su9y {}rD`c~ rf� y g b[u9y {}r acb[u m g b[�[b[~�{ ykvsvsg `�yk�\XLrD~
�[`cdwvs��{}b[g yk~srDd3y {}rD`c~ �[`cdwvzykg b[qL{}` dw`cg bB�[u9y��`� rD� yku��kb m#P � g}ykdwrD~�J {}b[�\Xs~sr��Q�sbA�[p l�b[rD~�J
�[`cdwvs��{ y {}rD`c~zykuDu m b	��vHb[~�� r acb r {Y� S�rDqsbA� vsg b ykq3��� b{Xzy�� eHb[b[~ XzykdwvHb[g b[qBe�mf{YXsb�uDrDdwr {Y�N`k�
�[`cdwvs��{}b[g Xzykg q%S�ykg b �s~�{}rDuNg b[�[b[~�{}u mcp � `�S�b acb[gAE8S�r {YX {YXsbfg}ykvsrDq rDdwvsg `Pacb[dwb[~�{8`k� {YXsb
�[`cdwvs��{}b[g`� �Hvsg `��[bA�`� rD~�J vH`�S�b[g8yk~sq qsb acb[uD`cvsdwb[~�{ `k� XsrfJhX vHb[g|� `cg d3yk~s�[b-Ocx Jcg}ykv�XsrD�A�
� ykg q�� b acb[~R� `cgfqsbA����{}`cv In� �AE {YXsrf�Bykvsvsg `�yk�\X Xzy�� eHb[�[`cdwb dw`cg b yk~sq dw`cg b3a�r9ykesuDbkp
_ ~s�[g b y�� rD~�Jcu mhE7g b[�[b[~�{ g b yku P {}rDdwb[Ocx �[`cdwvs��{}b[g J�ykdwb qsb acb[uD`cvHb[g`� ykg b yk~s~s`c�s~s�[rD~�J3{YXsb
rD~s�[`cg vH`cg}y {}rD`c~ `k�/v�X�m6� rD�A��b[~�JcrD~sbA�TrD~�{}`i{YXsb[rDg�J�ykdwbA�N� `cgTy8dw`cg b�g b ykuDrf�|{}rD��a�rDg|{}�zykuWS�`cg uDq
b	��vHb[g rDb[~s�[bkp

xim�~zykdwrD�
� rDdf�su9y {}rD`c~FEEezy�� b[qR`c~ v�X�m6� rD� yku�dw`�qsb[uf�AE ` �7b[g`�f{TS�`LvH`k{}b[~�{}r9yku�ykq�akyk~6P
{ y�JcbA�w`Pacb[g3`k{YXsb[g � `c�sg �[bA� `k�8dw`k{}rD`c~ � `cg �|m�~�{YXsb {}rD� �\Xzykg}yk� {}b[g`� rD~ a�rDg|{}�zyku�b[~�a�rDg `c~6P
dwb[~�{Y�[pgyErDg`�|{ME)� rDdf�su9y {}rD`c~}Jcb[~sb[g}y {}bA�8v�X�m6� rD� ykuDu m g b ykuDrf�|{}rD� dw`k{}rD`c~ {YXzy {8d3y m eHbfqsr � P
�[�su {�{}`f�[g b y {}b8��� rD~�J
�kb mQ� g}ykdwrD~�Jsp 	 XsrDuDb ~s`k{�ykuDuHb[~�a�rDg `c~sdwb[~�{Y��~sb[b[q `cg�b acb[~ eHb[~sb�xs{
� g `cd v�X�m6� rD� yku g b ykuDrf� d}E�y
Jcg `�S�rD~�J � b { `k� ykvsvsuDrD� y {}rD`c~��wuDr �kbs� vH`cg|{Y� {}g}ykrD~srD~�J�E�{ y����
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{}g}ykrD~srD~�J�E-yk~sq]{}b ykd P `cg rDb[~�{}b[q=J�ykdwbA� g b��Q�srDg bwr { p ��b[�[`c~sqFETeHb[� yk��� bw{YXsb[rDg dw`k{}rD`c~Lrf�
�[`cdwvs��{}b[q `c~ {YXsb �smhEzq�m�~zykdwrD� ykuDu m � rDdf�su9y {}b[q �\Xzykg}yk� {}b[g`� ` �7b[g�y dw`cg b vsg b[�[rf� b � `cg d
`k�ErD~�{}b[g}yk� {}r a�r { m3{YXzyk~ �\Xzykg}yk� {}b[g`�iyk~srDd3y {}b[q
S�r {YX ymx ��b[q uDrDesg}ykg|m `k�Evsg b[�[`cdwvs��{}b[q `cg
g b[�[`cg qsb[q dw`k{}rD`c~:p�yz`cgNb	�sykdwvsuDb�EcrD~ � `�`k{}ezykuDuca�rDqsb[` J�ykdwbA�AE {YXsb�dw`k{}rD`c~ g bA� �su {}rD~�J � g `cd
y �[`cuDuDrf� rD`c~ eHb {TS�b[b[~ `cvsvH`h� rD~�J vsu9y mcb[g`��rf��y � �s~s� {}rD`c~ `k�:{YXsbid3y�Jc~sr {}�sqsbiyk~sq qsrDg b[� {}rD`c~
`k�-{YXsb[rDg�acb[uD`��[r {}rDbA��y�� S�b[uDu+y���{YXsb[rDg�eH`�q�m �[`c~%x�Jc�sg}y {}rD`c~���y {�{YXsb8{}rDdwbi`k�NrDdwvzyk� { p�l�brP
� yk��� b `k� {YXsb acb[g|m u9ykg`Jcb ~Q�sdfeHb[g `k�irD~sr {}r9ykun�[`c~sqsr {}rD`c~��AE r {Y� qsr �w�[�su {f{}`]dw`�qsb[un{YXsrf�
rD~�{}b[g}yk� {}rD`c~ yk�[�[�sg}y {}b[u m
S�r {YX yBuDrDesg}ykg|m3`k�Cx ��b[q dw`k{}rD`c~��[p

_ { rf� S�`cg|{YX�dwb[~�{}rD`c~srD~�J]{YXzy { yZ�[`c~�� rDqsb[g}ykesuDb ykdw`c�s~�{ `k� g bA� b ykg �\XIb��7`cg|{!Xzy acb
eHb[b[~wqsb ac`k{}b[qw{}` qsb a�rf� b y � `cg d3ykuqE��|{}g �s� {}�sg b[q ykvsvsg `�yk�\XB{}` qsb acb[uD`cvwv�X�m6� rD� ykuDu m#P ezy�� b[q
dw`�qsb[uf��`k�E`ceWV b[� {Y�[p ]^XsbA� b b��7`cg|{Y� ykg b vzykg|{}rD�[�su9ykg u mwrDdwvH`cg|{ yk~�{�eHb[� yk��� b {YXsb m!Xsb[uDv ���
{}` qsb acb[uD`cv ysJcb[~sb[g rD� dw`�qsb[un� `cg rD~s�[`cg vH`cg}y {}rD~�J v�X�m6� rD� yku�g b ykuDrf� d rD~�{}` {YXsb `ceWV b[� {Y� �
eHbAXzy a�rD`c�sg�{YXsb[g b[e�mwb[~zykesuDrD~�J ��� {}` �[u9ykg r �2m {YXsb Jcb[~sb[g}yku/g �suDbA��{YXzy { Jc`Pacb[g ~:� rDdf�su9y {}rD`c~6P
yk~srDd3y {}rD`c~ rD~�{}b[g}yk� {}rD`c~Byk~sqwrD~�{}bAJcg}y {}rD`c~:pT��`cdwb�`k�H{YXsbA� b ykvsvsg `�yk�\XsbA��ykg b^� �sdwd3ykg rfe[b[q
eHb[uD`�S�� � bAJcg `c~ b { p yku p�: � bAJ#�hN&<Tdwb[~�{}rD`c~��8y
�|{}g �s� {}�sg b[q@ykvsvsg `�yk�\XLykqs`cv�{}b[q � g `cd |+�6P
�[r9yk~sr:b { p yku p : |+�s�M�%�
<1S{XsrD�\X �[u9y��`� r�xzbA��{YXsb v�X�m6� rD� yku-dw`�qsb[uf��rD~ {YXsb � `cuDuD`�S�rD~�J-S�y m �

� ]^Xsb �[`c~�{}rD~Q�s`c���8qsrf�|{}g rDes��{}b[q dw`�qsb[u � ]^Xsrf��rf� {YXsb dw`�qsb[u-vsg `cvH`h� b[q e�m {YXsb �[u9y�� P
� rD� ykuEyk~zyku mQ{}rD� yku+v�X�m6� rD�A� S{XsrD�\X qsbA� �[g rDeHbA�8`ceWV b[� { eHbAXzy a�rD`c�sg S�r {YX y � b { `k��qsr � P
� b[g b[~�{}r9yku�b��Q�zy {}rD`c~��[p:]^Xsb:� `cuD��{}rD`c~�� ykg b3yk�[�[�sg}y {}bwes��{ {}rDdwb �[`c~�� �sdwrD~�Jsp ]^Xsb
ykg|{}rD�[�su9y {}b[q g rfJcrDq `ceWV b[� { dw`�qsb[u7� ykuDuf��rD~�{}`f{YXsrf���[u9y��`�[p

� ]^Xsbf�[`c~�{}rD~Q�s`c���8uD`�� ykuDrfe[b[q �[`c~��|{ yk~�{Y� dw`�qsb[u � ]^Xsrf�idw`�qsb[uNqsb ykuf� S�r {YX y:�|{}g �s�rP
{}�sg}yku qsrf� �[g b {}rfe y {}rD`c~]`k��{YXsb3`ceWV b[� { p yz`cg b yk�\X �[`cdwvH`c~sb[~�{METy �[`c~�{}rD~Q�s`c���fqsrf� P
{}g rDes��{}b[qfdw`�qsb[uQrf�E��� b[qf{}`ib	��vsg bA�`� r {Y�Ndwb[�\Xzyk~srD� yku�eHbAXzy a�rD`c�sg[p���`cdwb�yk~zyku mQ{}rD� yku
b��Q�zy {}rD`c~���uDrD~ � {YXsb�qsr �7b[g b[~�{ �[`cdwvH`c~sb[~�{Y��{}` vsg `Pa�rDqsb�dw`k{}rD`c~fb��Q�zy {}rD`c~��T� `cgT{YXsb
b[~�{}rDg b dwb[�\Xzyk~srD� yku1�|m6�|{}b[d p ]^Xsbgxz~sr {}b b[uDb[dwb[~�{Y��dwb {YXs`�q uDrDbA��rD~ {YXsrf��� ykdwrDu mcp

� ]^XsbBqsrf� �[g b {}b uD`�� ykuDrfe[b[q �[`c~��|{ yk~�{Y� dw`�qsb[u �a]^Xsrf� dw`�qsb[uTykuf� ` �[`c~�{ ykrD~�� y!�|{}g �s�rP
{}�sg}yku qsrf� �[g b {}rfe y {}rD`c~@`k��{YXsb3`ceWV b[� { es��{frDdwvsuDrD�[r {}u m qsb�xz~sbA�By �[`cdwvs��{ y {}rD`c~Zyku P
Jc`cg r {YXsd � `cg�`ce�{ ykrD~srD~�Jf{YXsb b[dwb[g`Jcb[~�{ dwb[�\Xzyk~srD� yku+eHbAXzy a�rD`c�sg�`k�E{YXsb `ceWV b[� { pnt
vzykg|{}rD�[uDb �|m6�|{}b[d eHb[uD`c~�Jh��{}` {YXsrf���[u9y��`�[p

� bAJcg `c~ ykuf� `m���kb {}�\XsbA�iyf�[`cdwvs��{ y {}rD`c~zyku+� �\Xsb[dwb � rDdwrDu9ykg�{}`f`c~sb8rD~!yErfJc�sg b O�p O-S{Xsb[g b�E
ezy�� b[q `c~ {YXsb v�X�m6� rD� yku:dw`�qsb[u:yk~sq dwb[�\Xzyk~srD� yku7vsg `cvHb[g|{}rDbA��`k�Ey �|m6�|{}b[d}Ezy d3ykrD~ uD`�`cv
~Q�sdwb[g rD� ykuDu mRb akykuD�zy {}bA� yk~sq��[`cdwvs��{}bA� {YXsb dw`k{}rD`c~<b��Q�zy {}rD`c~��AE�{YXsb[g b[e�m�vsg `�qs�s�[rD~�J
{YXsb dw`k{}rD`c~ vzykg}ykdwb {}b[g`�8{YXzy { � yk~]eHbf� b[qLrD~�{}` yk~]yk~srDd3y {}rD`c~}�|m6�|{}b[d p ]^Xsrf� � �\Xsb[dwb
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yErfJc�sg b O�p O �j]^Xsbf��`cdwvs��{ y {}rD`c~zyku+���\Xsb[dwb � `cg�xim�~zykdwrD� ��rDdf�su9y {}rD`c~ yk~sq ti~srDd3y {}rD`c~

vsg `Pa�rDqsbA��y Jcb[~sb[g}yku�� g}ykdwb�S�`cg�� {YXzy {Eqsb[uDrD~sb y {}bA��� rDdf�su9y {}rD`c~6P yk~srDd3y {}rD`c~irD~�{}b[g}yk� {}rD`c~ � `cg
{YXsb�� y�� b�`k�7�[`c~�{}rD~Q�s`c��� � rDdf�su9y {}rD`c~ yk~sq S�rDuDu�eHb���{}rDuDrfe[b[qfrD~BqsbA� rfJc~srD~�J {YXsb�ti~sr2��`cdwv�� �
rD~�{}b[g|� yk�[bA��u9y {}b[g�rD~ {YXsb {YXsbA� rf�[p

_ ~<y ~s`k{ ykesuDb
S�`cg��Ze�m l�ykg`e[b[u : l�ykgY��h <�yk~Ry { {}b[dwv�{Brf� d3ykqsb {}`Lqsb a�rf� b mcb { yk~6P
`k{YXsb[gH�|{}g �s� {}�sg b[q ykvsvsg `�yk�\X�{}` {YXsb]qsb�xz~sr {}rD`c~Iyk~sqIrDdwvsuDb[dwb[~�{ y {}rD`c~ `k�fv�X�m6� rD� ykuDu m
ezy�� b[q dw`�qsb[uf�[p � rf� y { {}b[dwv�{frf� vzykg|{}rD�[�su9ykg u m rDdwvH`cg|{ yk~�{[� rD~s�[b r {-Xzy�� {YXsb vH`k{}b[~�{}r9yku
{}`L� yk�[rDuDr { y {}b3�[`cdwvH`c~sb[~�{QP ezy�� b[q<�[`c~��|{}g �s� {}rD`c~R`k�8eHbAXzy a�rD`cg}yku � rDdf�su9y {}`cg`�f� `cg a�rDg|{}�zyku
`ceWV b[� {Y�[p l�y�� b[q `c~ yk~ yk~zyku m6� rf� `k�-ygJcb[~sb[g}ykuHdw`�qsb[uDrD~�J yk� {}r a�r { mhE�l�ykg`e[b[uHrDqsb[~�{}r�xzbA� {YXsb
tie��|{}g}yk� {}rD`c~6P Z�b[vsg bA� b[~�{ y {}rD`c~6PT_ dwvsuDb[dwb[~�{ y {}rD`c~ � t Z{_ � vzykg}ykqsrfJcd � g `cd S{XsrD�\X Xsb qsbrP
g r acbA��y � yk~s`c~srD� yku+�|{}g �s� {}�sg b8� `cgnv�X�m6� rD� ykuDu m#P ezy�� b[q dw`�qsb[uDrD~�JspC]^Xsb �|{}g �s� {}�sg b8rf��� ykuDuDb[q
��o I S{Xsb[g bf� �|{ yk~sq���� `cg !$#&3 !$-.'*+8)@14AB% # � -0A Ezo � `cg %�14+	�6-0%�14+859!C14A�% # � -0A�yk~sq IR� `cg
'6# �>-���'*/C# �
A -0% � p t S�b[uDu P qsb�xz~sb[q ��o I �|{}g �s� {}�sg b�EjXsb
�|{ y {}bA�AEjXsb[uDv��fy dw`�qsb[u�{}` eHb
g `ces���|{ME:g brP ���}ykesuDb�E+yk~sq b	��{}b[~�� rDesuDb �Nyk~sq Xsb[uDv��8���8{}` �s~sqsb[g`�|{ yk~sqFE-es�srDuDqFE7yk~sq qsb[es��J
{YXsb dw`�qsb[u p

_ ~ yk~s`k{YXsb[g�~s`k{ ykesuDb{S�`cg��+E 	�r { �QrD~3b { p yku p : 	�r {\�#w><7qsb a�rf� b8yk~ ykg �\Xsr {}b[� {}�sg bi� `cg � rDd P
�su9y {}rD~�J {YXsb dw`k{}rD`c~ `k� g rfJcrDq eH`�qsrDbA�B�s~sqsb[g3�s~s�[`c~��|{}g}ykrD~sb[q y�� S�b[uDu y��w�[`c~��|{}g}ykrD~sb[q
�[`c~sqsr {}rD`c~��[p ]^Xsb m
Jcg}ykqs�zykuDu m]qsb acb[uD`cvZ{}b[g d �AE �[`c~s�[b[v�{Y�Byk~sq b��Q�zy {}rD`c~��fg b��Q�srDg b[qZ{}`
es�srDuDq y3g rfJcrDq eH`�q�m}� rDdf�su9y {}`cg�b acb[~�{}�zykuDu m vsg `Pa�rDqsrD~�J y � b { `k� ykufJc`cg r {YXsd � yk~sqs�|{}g �s�rP
{}�sg bA��� `cg�{YXsb[rDg�rDdwvsuDb[dwb[~�{ y {}rD`c~:p
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tRvzykg|{}rD�[�su9ykgNykg b y `k�srD~�{}b[g bA�|{TrD~-� rDdf�su9y {}rD`c~ yk~sqf�[`cdwvs��{}b[gCJcg}ykv�XsrD�A�CXzy��NeHb[b[~ {YXsb���� b
`k�Tq�m�~zykdwrD� � rDdf�su9y {}rD`c~ `cg�g b[u9y {}b[q `cv�{}rDdwrfe y {}rD`c~3{}b[�\Xs~sr��Q�sbA�8y��iyBdwb yk~���`k� Jcb[`cdwb {QP
g rD�3rD~�{}b[g}yk� {}rD`c~FETykuDuD`�S�rD~�J ��� b[g`�f{}` qsrDg b[� {}u m]d3yk~srDvs�su9y {}b � rDdf�su9y {}b[qZ`ceWV b[� {Y�m� �seWV b[� {
{}`f�[`c~��|{}g}ykrD~�{Y�[pj]^Xsrf��ykvsvsg `�yk�\X
Xzy���eHb[b[~ ykvsvsuDrDb[qw{}`fyk~srDd3y {}rD`c~3y�� S�b[uDu7y���ykg b y���uDr �kb
� g b[brP � `cg d � �sg|� yk�[b dw`�qsb[uDrD~�J�E�dwb[�\Xzyk~srD� yku-qsbA� rfJc~ yk~sq rD~�{}b[g}yk� {}r acb dw`cuDb[�[�su9ykg^� rDdf�su9y�P
{}rD`c~:p:Ri{YXsb[g rD~�{}b[g bA�|{}rD~�J ykvsvsuDrD� y {}rD`c~ ykg b y�� rD~�ac`cu acbB{}g}ykrD~srD~�J yk~sq]b[qs�s� y {}rD`c~FE8S{Xsb[g b
�|m6�|{}b[d ��{YXzy { � �svsvH`cg|{ng b ykuDrf�|{}rD��dw`k{}rD`c~-S�r {YXsrD~f{YXsb{Jcb[`cdwb {}g rD���[`c~��|{}g}ykrD~�{ `k�7y u9y mc`c��{ME
ykuDuD`�S ��� b[g`�i{}`3b	��vHb[g rDdwb[~�{ S�r {YX yk~sq vsg}yk� {}rD�[b[�|{}g}y {}bAJcrDbA� � `cg y��`� b[dfesuDrD~�J3yk~sq qsrf�}y�� P
� b[dfesuDrD~�J b��Q�srDvsdwb[~�{Byk~sq dwb[�\Xzyk~srf� d �[p ti~s`k{YXsb[g ykvsvsuDrD� y {}rD`c~Zykg b y rf� g `ceH`k{fvzy {YX6P
vsu9yk~s~srD~�Jwyk~sq uDb ykg ~srD~�J�E%S{Xsb[g b �[`c~�{ yk� {8yk~sq �[`cuDuDrf� rD`c~ q�m�~zykdwrD�A��`k�Tg `ceH`k{Y� yk~sq {YXsb[rDg
� �sg g `c�s~sqsrD~�J3b[~�a�rDg `c~sdwb[~�{Y�8ykg b[� rDdf�su9y {}b[q��Q�srD� �Qu mcp � b[~s�[b�E:y � rfJc~sr�xz� yk~�{iykdw`c�s~�{ `k�
g bA� b ykg �\X!Xzy���eHb[b[~ qsb ac`k{}b[q {}` {YXsrf��ykg b y�p l�ykg`e[b[u�: l�ykgYUhU <7qsb acb[uD`cvHb[q y dw`�qsb[uDrD~�Jg�|m6� P
{}b[d ezy�� b[qZ`c~@q�m�~zykdwrD�B�[`c~��|{}g}ykrD~��[pH|-y {}b[g g bA� b ykg �\X
S�`cg��W� rD~�{}g `�qs�s�[b[q@rD~�{}b[g}yk� {}rD`c~
rD~�{}`f{YXsb q�m�~zykdwrD� � rDdf�su9y {}rD`c~3b[~�a�rDg `c~sdwb[~�{Y� : 	�r {\�cj < p l�ykg}y �": l�ykgY�#b <:rDdwvsuDb[dwb[~�{}b[q
yk~RrD~�{}b[g}yk� {}r acb}�|m6�|{}b[d � `cg � rDdf�su9y {}rD~�J g rfJcrDq eH`�qsrDbA� S�r {YXR�[`c~�{ yk� { yk~sqR� g rD� {}rD`c~ � `cg
dw`�qsb[g}y {}b[u m<�[`cdwvsuDb	�>dwb[�\Xzyk~srD� yku �|m6�|{}b[d �[p �iykg}ykqzy b { p yku p : �iykgY�#b>< b	��{}b[~sqsb[q {YXsb
v�X�m6� rD� ykuDu m#P ezy�� b[qZrD~�{}b[g}yk� {}rD`c~]vzykg}ykqsrfJcd {}` b[~s�[`cdwvzy��`� {YXsb3b	��vsuD`cg}y {}rD`c~]`k��qsrf� �[g b {}b
y��aS�b[uDuTy��i�[`c~�{}rD~Q�s`c��� vsg `cesuDb[d � vzyk�[b�E:{}` ykuDuD`�S `ceWV b[� {Y�8{}`
� vH`c~�{ yk~sb[`c��� u m �s~sqsb[g`Jc`
� `cdwbwqsrf� �[g b {}b3g brP ykg g}yk~�Jcb[dwb[~�{gS�r {YX]{YXsb3uDb y��|{ vHb[g �[b[r acb[q qsrf� g �sv�{}rD`c~]rD~L{YXsb3`Pacb[g}ykuDu
ykg g}yk~�Jcb[dwb[~�{ p�o rDg|{}rD�\X yk~sqw��yk~s~�m�: o rDgY��L%E�o rDgY�#b><srD~�{}g `�qs�s�[b[q rDdwvs�suf� brP:ezy�� b[q � rDdf�6P
u9y {}rD`c~wy���`cvsvH`h� b[q {}` �[`c~��|{}g}ykrD~�{QP ezy�� b[q
� rDdf�su9y {}rD`c~B`k�-g rfJcrDqBeH`�qsrDbA�AEWS{XsrD�\X yk�[�[`cg qsrD~�J
{}` {YXsb3yk��{YXs`cg`�AEE�s~sr�xzbA�fykuDuT{ m�vHbA� �[`c~�{ yk� { � �[`cuDuDrDqsrD~�J�E+g `cuDuDrD~�J�EF� uDrDqsrD~�J�ENyk~sq@g bA�|{}rD~�J �
�s~sqsb[g�y � rD~�JcuDb�� g}ykdwb�S�`cg��+E�yk~sqwvsg `Pa�rDqsbA�nyg� rDdwvsuDb[g yk~sqB� y��|{}b[g dwb {YXs`�qw�[`cdwvzykg b[q {}`
�[`c~��|{}g}ykrD~�{QP ezy�� b[qfdwb {YXs`�q��AEcd3y �QrD~�J r {Eb acb[~ dw`cg b � �sr { ykesuDb � `cgNrD~�{}b[g}yk� {}r acb � rDdf�su9y {}rD`c~
b[~�a�rDg `c~sdwb[~�{Y�[p

x8bA� vsr {}b r {Y�8eHb[~sb�xs{Y� yk~sqLvsg `cdwrf� bA�AEFXs`�S�b acb[gAEN{YXsb �[`cdwvs��{ y {}rD`c~zykuN�[`h�|{ r { rD~s�[�sg`�
rf�AE �|{}rDuDuqE�`c~sb qsrf�}ykq�akyk~�{ y�Jcb `k�iq�m�~zykdwrD�!� rDdf�su9y {}rD`c~]� `cg �[`cdwvsuDb	� ykvsvsuDrD� y {}rD`c~��[p�_ {Y�
�[`cdwvs��{ y {}rD`c~zykuH�[`cdwvsuDb	��r { m3d3y �kbA��r {��s~�� �sr { ykesuDbi� `cg�g b yku P {}rDdwbiyk~srDd3y {}rD`c~3bA� vHb[�[r9ykuDu m
r �n{YXsbwyk~srDd3y {}rD`c~ b[~�a�rDg `c~sdwb[~�{ �[`c~�{ ykrD~�� d3yk~�m q�m�~zykdwrD� ykuDu m � rDdf�su9y {}b[qL`ceWV b[� {Y� � `cg
yk� {}`cg`��� p |+`�` �QrD~�J � g `cd {YXsb8�\Xzykg}yk� {}b[g�yk~srDd3y {}rD`c~wvH`crD~�{�`k�+a�rDb�S ]^XzykuDd3yk~s~�: ]^Xzyh�hN&<
ykg`Jc�sbA�n{YXzy {�q�m�~zykdwrD� � rDdf�su9y {}rD`c~wykuf� ` rDdwvH`h� bA� � `cdwbiuDrDdwr { y {}rD`c~��E`c~w{YXsbieHbAXzy a�rD`cgn`k�
�|m�~�{YXsb {}rD� �\Xzykg}yk� {}b[g`�[p � bm�|{ y {}bA�i{YXzy { � rDdf�su9y {}b[q �\Xzykg}yk� {}b[g`� ykg bfuDbA�`�8d3yk~sb[��acb[g}ykesuDb
{YXzyk~I{YXs`h� b]dw`�qsb[uDb[qIy�� vH`crD~�{QP d3y��`�H�|m6�|{}b[d � yk~sq�{YXs`h� b]{YXzy { dw`Pacb@ykuD`c~�JRvzy {YX��
� vHb[�[r�xzb[q e�mL{YXsb
XQ�sd3yk~Zyk~srDd3y {}`cg`�[p}yz`cg b	�sykdwvsuDb�ETyku {YXs`c��JhXZy vH`crD~�{QP d3y��`� dw`�qsb[u
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� yk~ �\Xzyk~�Jcb qsrDg b[� {}rD`c~ rD~��|{ yk~�{ yk~sb[`c��� u mhEHywuDbAJhJcb[q}�|m6�|{}b[d � yk~ �\Xzyk~�Jcb qsrDg b[� {}rD`c~ `c~su m
S�r {YX y]� `�`k{3vsu9yk~�{}b[q<`c~<{YXsb Jcg `c�s~sq:p _ � {YXsb qsbA� rDg b[q>qsrDg b[� {}rD`c~R`k� {}g}y acb[ui�\Xzyk~�JcbA�
ykesg �sv�{}u mhE�{YXsb uDbAJhJcb[q �|m6�|{}b[d�d3y m<uD`h� b r {Y�3ezyku9yk~s�[b yk~sq<� ykuDu p ]^XsbA� b uDrDdwr { y {}rD`c~��AE
yku {YXs`c��JhXZv�X�m6� rD� ykuDu m@g b ykuDrf�|{}rD�wd3y m@~s`k{Byku�S�y m6� eHb qsbA� rDg}ykesuDb `cg a�rf� �zykuDu mLvsu9yk��� rDesuDbkp
]^Xsrf��vsg `cesuDb[d rf��ykqsqsg bA�`� b[q e�m3l�ykg`e[b[u�: l�ykgY�hN&<+S{Xs`frD~�{}g `�qs�s�[bA�n{YXsbirDqsb y `k�-vsu9yk��� rDesuDb
dw`k{}rD`c~�� dw`k{}rD`c~ {YXzy { �[`c�suDq XzykvsvHb[~FE8Jcr acb[~ S{Xzy { rf� � �s~ � �Q~s`�S�~ZykeH`c��{ {YXsb �|m6�|{}b[d
yk~sq ��� bA� q�m�~zykdwrD�-� rDdf�su9y {}rD`c~ rD~Ly3qsr �7b[g b[~�{ � g}ykdwb�S�`cg��/p � bm�|{ y {}bA�8{YXzy { g b[� y��|{}rD~�J
{YXsbLyk~srDd3y {}rD`c~ � rDdf�su9y {}rD`c~ vsg `cesuDb[d qs`cd3ykrD~ {}` eHbL`c~sb `k� vsu9yk��� rDesuDb g}y {YXsb[g {YXzyk~
yk�[�[�sg}y {}b dw`k{}rD`c~@`cvHb[~��f�svRy akykg rDb { m@`k� rD~�{}b[g bA�|{}rD~�J yk~sq vsg `cdwrf� rD~�J qsrDg b[� {}rD`c~�� � `cg
rD~�acbA�|{}rfJ�y {}rD`c~:p

� 

��
�I � SUT ��� � � � � � K � ��
 K

IEykg|{}rD�[uDbA��ykg b ��� b[q {}` � rDdf�su9y {}bi{TS�`wd3y�V `cg�{ m�vHbA� `k�Tv�Xsb[~s`cdwb[~zy �
�cpio y��`� yk~sq}� vsg rD~�J �|m6�|{}b[d � � �s�\X y����[uD`k{YX `cg�~s`c~6P g rfJcrDq
�|{}g �s� {}�sg bA�
h�p _iy {}�sg}yku:v�Xsb[~s`cdwb[~zy � �s�\X y��^xzg b�Ez�[uD`c�sqFE�� dw` �kb b {}�kp

tiu {YXs`c��JhXw{YXsb � �s~sqzykdwb[~�{ yku7qsb�xz~sr {}rD`c~w`k�Ny vzykg|{}rD�[uDb�g b[d3ykrD~��ndw`h�|{}u m � rDdwrDu9ykg�rD~3eH`k{YX
��� bA�AE+{YXsb[g bwykg bm� `cdwb qsr �7b[g b[~s�[bA� S{XsrD�\XLd3y m uDb ykq {}`H� �se��|{ yk~�{}r9ykuEakykg r9y {}rD`c~��irD~ {YXsb
`Pacb[g}ykuDu:eHbAXzy a�rD`c�sg�`k�-{YXsbg� rDdf�su9y {}b[q!�|m6�|{}b[d p ]^Xsb � `cuDuD`�S�rD~�J-� b[� {}rD`c~���esg rDb �sm b	��vsu9ykrD~
{YXsb {TS�`3ykvsvsg `�yk�\X:p
� ���M� ��( ;on .C�2& (83 n /8���  6< �
]^Xsb dw`h�|{a� rDdwvsuDb yk~sq rD~�{}�sr {}r acb S�y m `k�TqsbA� rfJc~srD~�J ywdwb[�\Xzyk~srD� yku8� rDdf�su9y {}rD`c~!�|m6�|{}b[d
rf�8{}` �[`c~�� rDqsb[g {YXsbB`ceWV b[� { y�� eHb[rD~�J qsrf� �[g b {}rfe[b[q]rD~�{}` y!� b { `k�nacb[g|{}rD�[bA� {YXzy { rD~�{}b[g}yk� {
S�r {YXfb yk�\X `k{YXsb[gN{YXsg `c��JhXfb[u9y��|{}rD�n� `cg �[bA�[pEtR{}rDdwbnqsrf� �[g b {}rfe y {}rD`c~ vsg `��[bA�`�E{YXsb[~ �svHqzy {}bA�
~Q�sdwb[g rD� ykuDu m {YXsb8vH`h� r {}rD`c~3yk~sq!� vHb[b[q `k�-b yk�\X acb[g|{}b	� yk~sq m�rDb[uDq��n{YXsb8b ac`cuD��{}rD`c~3`k�-{YXsb
�|m6�|{}b[d p lnm `cvsvH`h� r {}rD`c~ {}` �[`c~�{}rD~Q�s`c��� �|m6�|{}b[d �AE+vzykg|{}rD�[uDb-�|m6�|{}b[d � S�`cg�� `c~ b	��vsuDrD�[r {
qsrf� �[g b {}rfe y {}rD`c~���`k�T{YXsb-� rDdf�su9y {}b[q `ceWV b[� {Y�[pil�y�� b[q `c~ {YXsrf� � rDdwvsuDb rDqsb y%EHy XQ��Jcb � y {}brP
Jc`cg|mB`k�:vzykg|{}rD�[uDb^�|m6�|{}b[d ezy�� b[q
� rDdf�su9y {}rD`c~f{}b[�\Xs~sr��Q�sbA� Xzy acbieHb[b[~ S�`cg��kb[q `c��{ME#S{XsrD�\X
d3ykrD~su m qsr �7b[g � g `cd `c~sb3yk~s`k{YXsb[g e�m {YXsb S�y mL{YXsb � `cg �[bA� eHb {TS�b[b[~Z{YXsbwvzykg|{}rD�[uDbA� ykg b
�[`cdwvs��{}b[q:p ]^Xsb^� rDdwvsuDbA�|{�dw`�qsb[uf�AEk� ykuDuDb[q � vsg rD~�J2P d3y��`�Edw`�qsb[uf�AEc�[`c~�� rDqsb[g yi{}g r9yk~�Jc�su9ykg
dwbA�`X S{Xsb[g b�{YXsb�acb[g|{}rD�[bA��ykg b�d3y��`� bA�nyk~sqB{YXsb�b[q�JcbA�nykg b{� vsg rD~�Jh� S�r {YXB�[`c~��|{ yk~�{ng rfJcrDq6P
r { m3yk~sq `cv�{}rD`c~zykuza�rf� �[`h� r { mcpj]^XsbA� b dw`�qsb[uf� m�rDb[uDq3acb[g|m
� rDdwvsuDb��[`cdwvs��{ y {}rD`c~��AE�es��{�ykg b
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yErfJc�sg bmO�p L �aIEykg|{}rD�[uDbB�Qm6�|{}b[d � ��`c~�� rf�|{}rD~�J `k��o y��`� yk~sq]��vsg rD~�Jh��� � y �{] S�` IN`h� bA� `k�t � `�` �kb[q � `�`cv � e � ] S�`
IN`h� bA� `k�Et ��uD`k{YX

~s`k{ acb[g|m yk�[�[�sg}y {}b3� `cg-� rDdf�su9y {}rD~�J qsb � `cg d3ykesuDb � �sg|� yk�[bA�AE � rD~s�[b yk~ ykg g}y m@`k�{� vsg rD~�Jh�
� yk~s~s`k{ g b[vsg bA� b[~�{ib	�syk� {}u m {YXsb b[u9y��|{}rD� eHbAXzy a�rD`cg�`k�TyBvsu9ykrD~ b[u9y��|{}rD� � �sg|� yk�[bkp

o y��`� yk~sq
� vsg rD~�Js�|m6�|{}b[d � ykg b3dw`�qsb[uDb[qZy��fvzykg|{}rD�[uDbA� {YXzy {mXzy acb d3y��`�AETvH`h� r {}rD`c~
yk~sq acb[uD`��[r { mhENyk~sqLb[~�{}r {}rDbA�8{YXzy { ykvsvsu m � `cg �[bA� {}` vzykg|{}rD�[uDbA�[p 	�r { �QrD~�: 	�r {\�#w>< Jcg `c�sv��
{YXsb � `cg �[bA��{YXzy { yk� { `c~ {YXsb vzykg|{}rD�[uDbA��rD~�{}` {YXsg b[b esg `�ykq � y {}bAJc`cg rDbA���

� � ~zykg|m � `cg �[bA�AE{� �s�\XIy��:Jcg}y a�r { m yk~sq qsg}y�J�E�{YXzy { yk� { rD~sqsb[vHb[~sqsb[~�{}u m<`c~ b yk�\X
vzykg|{}rD�[uDb�E�b[r {YXsb[gBb	��b[g|{}rD~�J]yL�[`c~��|{ yk~�{B� `cg �[b�En`cg `c~sb {YXzy {Bqsb[vHb[~sq��w`c~R`c~sb `cg
dw`cg b8`k�Evzykg|{}rD�[uDb vH`h� r {}rD`c~��AE�vzykg|{}rD�[uDbiacb[uD`��[r { mhEzyk~sq {}rDdwbkp ]^Xsb b��7b[� { `k�Eqsg}y�Jwrf�
{}` g bA� rf�|{�dw`k{}rD`c~FE�d3y �QrD~�Jfy vzykg|{}rD�[uDb{Jcg}ykqs�zykuDu m �[`cdwb {}` g bA�|{�rD~w{YXsb8yke�� b[~s�[b8`k�
`k{YXsb[g�rD~ �z�sb[~s�[bA�[p

� 3�P ykg|m3� `cg �[bA�AE�� �s�\X y��{� vsg rD~�Jh��{YXzy { ykvsvsu m3� `cg �[bA��{}`3ymx ��b[q � b { `k�Evzykg|{}rD�[uDbA�[p
� � `cg �[bA� `k�g� vzy {}r9ykuirD~�{}b[g}yk� {}rD`c~FE{� �s�\XIy�� y { {}g}yk� {}rD`c~>yk~sq>g b[vs�suf� rD`c~FE�{YXzy { d3y m
yk� {f`c~ yk~�m@`cg ykuDu vzykrDg`�f`k��vzykg|{}rD�[uDbA�AETqsb[vHb[~sqsrD~�J `c~@{YXsb[rDg vH`h� r {}rD`c~��[p yErfJc�sg b
O�p L rDuDuD���|{}g}y {}bA��{YXsb-� rDdf�su9y {}rD`c~ `k�ny3�[uD`k{YX yk~sq y:Xs`�`cv ��� rD~�J d3y��`� yk~sqs� vsg rD~�J
dw`�qsb[uK" p

*,+.-0/RDQ/�DM^�4M/V/VU<DQ-02#J6DG13/V4M/�i04M2c5cO<^�/R5WO<DQC U0Z�JK132�i04M2�Z�46[#F�D�i04M2:b]CE5c/R5Sa]N !\[#46^6- ��������[#U<5 !\[wN�������qCEDMDQO0/RD.2#X ��[#FH/ ��/Vb�/VL 2�is/V46D3F�[#ZI[��VC U0/ImY-IJQJMi � ���w1T1T1Gd ZI5cF�[#Z<d ^�2�F�o
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� �%� B ����" � 4  (8' <= (8�
]^Xsbn��� bn`k�svzykg|{}rD�[uDbA�+rD~ {YXzy {C� b[~�� b Jc`�bA�-ezyk� �8{}`aZ�b[b acbA� � ��S�`cg�� rD~ ���hUhO : Z�b[bMUhO&< p
� b�qsb�xz~sb[qwyivzykg|{}rD�[uDb �|m6�|{}b[d y��Tyiu9ykg`Jcbn�[`cuDuDb[� {}rD`c~[S{XsrD�\XFEk{ y �kb[~f{}`hJcb {YXsb[gAEcg b[v6P
g bA� b[~�{�y8� ��eAe m `ceWV b[� { p l�b[� yk��� b�{YXsb[g b�rf�E{ m�vsrD� ykuDu mfy u9ykg`Jcb�~Q�sdfeHb[g�`k�7vzykg|{}rD�[uDbA�AE
� rDdwvsuDr �2m�rD~�J8y��`� �sdwv�{}rD`c~�� ykg b���� b[q3rD~Bg b[~sqsb[g rD~�J {YXsb[d yk~sqwrD~B� ykuD�[�su9y {}rD~�Ji{YXsb[rDg
dw`k{}rD`c~��[pBx8r �7b[g b[~�{ yk��{YXs`cg`� d3y �kbBqsr �7b[g b[~�{[� rDdwvsuDr �2m�rD~�J y��`� �sdwv�{}rD`c~��[p3��`cdwb
`k��{YXsb �[`cdwdw`c~ y��`� �sdwv�{}rD`c~��8d3ykqsbfykg b �aIEykg|{}rD�[uDbA�8qs` ~s`k{ �[`cuDuDrDqsb S�r {YX `k{YXsb[g
vzykg|{}rD�[uDbA� �Q{YXsb m3qs` ~s`k{�� y��|{^�`Xzykqs`�S{�AEsb	���[b[v�{�rD~ yk~ y�JhJcg bAJ�y {}ba� b[~�� b �/yk~sq3{YXsb m
qs`B~s`k{ g b �zb[� { uDrfJhX�{ P {YXsb m ykg b b yk�\X dw`�qsb[uDb[q y���vH`crD~�{�uDrfJhX�{^� `c�sg �[bA�[p
IEykg|{}rD�[uDbA� ykg b3`k�2{}b[~Zdw`�qsb[uDb[qZy��-Xzy a�rD~�J y}xz~sr {}bwuDr � brPT� vzyk~=� ` {YXzy {fqs�sg rD~�J yk~
yk~srDd3y {}rD`c~ {YXsb[g bfd3y m eHb-XQ�s~sqsg b[q��8`k�T{YXs`c���}yk~sq��8`k��vzykg|{}rD�[uDbA����� b[qFE:es��{8`c~su m
{YXs`c���}yk~sq�� ykg bByk� {}r acbBy { yk~�m `c~sbf{}rDdwbkp[_ ~L`cg qsb[g8{}` y ac`crDqLb	���[bA�`� r acbw`cg qsb[g uDr P
~sbA�`�AETg}yk~sqs`cdw~sbA�`� rf� rD~�{}g `�qs�s�[b[q@rD~�{}` dw`h�|{ `k��{YXsbwdw`�qsb[uDrD~�J yk~sq@vsg `��[bA�`� rD~�J
`k� vzykg|{}rD�[uDbA�[p _ ~ �[`cdwvs��{}rD~�J@y]� g}ykdwb `k� dw`k{}rD`c~ � `cg3y@vzykg|{}rD�[uDbH�|m6�|{}b[d}E�{YXsb
� `cuDuD`�S�rD~�Jm�|{}b[v��iykg b8{ y �kb[~��

�

ti~�m ~sb�S vzykg|{}rD�[uDbA� S{XsrD�\X ykg b eH`cg ~ qs�sg rD~�J {YXsrf��� g}ykdwb ykg bgJcb[~sb[g}y {}b[qFE
�

b yk�\X ~sb�S vzykg|{}rD�[uDb rf��y��`� rfJc~sb[q y { {}g rDes��{}bA�AE
�

yk~�m vzykg|{}rD�[uDbA�{S{XsrD�\XsXzy acbfb	���[b[b[qsb[qL{YXsb[rDgiykuDuD`�� y {}b[q uDr � brPT� vzyk~ ykg b {}b[g dwr P
~zy {}b[qFE

�

{YXsb�g b[d3ykrD~srD~�J8vzykg|{}rD�[uDbA�Tykg b�yk~srDd3y {}b[q yk~sq {YXsb[rDg �`XzykqsrD~�J vzykg}ykdwb {}b[g`� ykg b
�\Xzyk~�Jcb[q yk�[�[`cg qsrD~�J {}` {YXsb �[`c~�{}g `cuDuDrD~�Jfvsg `��[bA�`� bA�

�

{YXsb vzykg|{}rD�[uDbA��ykg b g b[~sqsb[g b[q
IEykg|{}rD�[uDbA� ykg b:Jcb[~sb[g}y {}b[q yk�[�[`cg qsrD~�J {}` y �[`c~�{}g `cuDuDb[q=�|{}`��\Xzy��|{}rD�3vsg `��[bA�`�[p R8~sb
dwb {YXs`�q rf��{}`�E/y { b yk�\X � g}ykdwb�E�Jcb[~sb[g}y {}b y g}yk~sqs`cd ~Q�sdfeHb[g ��� rD~�J � `cdwb qsrf�|{}g r P
es��{}rD`c~ qsrf�|{}g rDes��{}rD`c~3�[b[~�{}b[g b[q y {�{YXsb qsbA� rDg b[q y acb[g}y�Jcb ~Q�sdfeHb[g�`k�Nvzykg|{}rD�[uDbA��vHb[g
� g}ykdwbmS�r {YX@y qsbA� rDg b[q]akykg r9yk~s�[bkp ]^Xsb3y { {}g rDes��{}bA� `k��y vzykg|{}rD�[uDb qsb {}b[g dwrD~sb r { � �
dw`k{}rD`c~s�|{ y {}���AE-r {Y� ykvsvHb ykg}yk~s�[b�ENyk~sqLr {Y�8uDr � b rD~ {YXsb vzykg|{}rD�[uDbm�|m6�|{}b[d pm] m�vsrD� yku
y { {}g rDes��{}bA� ykg bfr {Y�ivH`h� r {}rD`c~FEHacb[uD`��[r { mhEF�`XzykvHbfvzykg}ykdwb {}b[g`�AE:�[`cuD`cgAEH{}g}yk~�� vzykg b[~s� m
yk~sq uDr � b {}rDdwbkp _ ~ yErfJc�sg b!O�pcb � y �rE�� `cg b	�sykdwvsuDb�E�{YXsb eH`c~%xzg b rDd3y�Jcb3rf� Jcb[~sb[g P
y {}b[q e�m vzykg|{}rD�[uDbA�aS�r {YXLy
�`XsrD~�m �[`cuD`cg8yk~sqLy uDb acb[uT`k� {}g}yk~�� vzykg b[~s� m �1p � yk�\XL`k�
{YXsb y { {}g rDes��{}bA� ykg b rD~sr {}r9ykuDrfe[b[q!S{Xsb[~ {YXsbfvzykg|{}rD�[uDb rf�i�[g b y {}b[q:p taJ�ykrD~FEH{}` y ac`crDq
�s~sr � `cg dwr { mhEsakykuD�sbA�8ykg b { m�vsrD� ykuDu m g}yk~sqs`cdwrfe[b[q rD~ yw�[`c~�{}g `cuDuDb[q}S�y mcpa]^Xsb vH`h� r P
{}rD`c~ yk~sq acb[uD`��[r { m ykg b �svHqzy {}b[q yk�[�[`cg qsrD~�JB{}`B{YXsb `ceWV b[� {Y�idw`k{}rD`c~:p ]^Xsb[�`XzykvHb
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yErfJc�sg bmO�pcb�� IEykg|{}rD�[uDbA� � � b[qLrD~]��rDdf�su9y {}rD`c~ `k��_iy {}�sg}yku IjXsb[~s`cdwb[~zy � � y � ����vsuD`�qsrD~�J
yErDg b�S�`cg��W� � e � G `cuD� yk~srD����g �sv�{}rD`c~

vzykg}ykdwb {}b[g`�AEN�[`cuD`cgAENyk~sq]{}g}yk~�� vzykg b[~s� m]�[`c~�{}g `cu�{YXsbw`ceWV b[� {Y�fykvsvHb ykg}yk~s�[bkp
]^Xsb
uDr � b {}rDdwbiy { {}g rDes��{}b rf��y �[`c�s~�{ `k��Xs`�S d3yk~�m � g}ykdwbA��{YXsb vzykg|{}rD�[uDbaS�rDuDu7b	��rf�|{ p t�{
b yk�\X ~sb�S � g}ykdwb�E�b yk�\X vzykg|{}rD�[uDbA�BuDr � b {}rDdwb y { {}g rDes��{}b rf�Bqsb[�[g b[dwb[~�{}b[q>e�mR`c~sbkp
	 Xsb[~ {YXsbfy { {}g rDes��{}b g b yk�\XsbA� e[b[g `�EH{YXsb vzykg|{}rD�[uDb rf� g b[dw`Pacb[q � g `cd {YXsb-�|m6�|{}b[d p
] m�vsrD� ykuDu mhEsb yk�\X yk� {}r acb vzykg|{}rD�[uDb rD~ yBvzykg|{}rD�[uDb �|m6�|{}b[d rf� yk~srDd3y {}b[q {YXsg `c��JhXs`c��{
r {Y� uDr � bkpC]^Xsrf� rD~s�[uD�sqsbA�AE�~s`k{n`c~su m r {Y� vH`h� r {}rD`c~Byk~sqwacb[uD`��[r { mhEQes��{�ykuf� ` r {Y��qsrf� vsu9y m
y { {}g rDes��{}bA���[�`XzykvHb�EE�[`cuD`cgAE-{}g}yk~�� vzykg b[~s� mcp!]N` yk~srDd3y {}bf{YXsbwvzykg|{}rD�[uDb � � vH`h� r {}rD`c~
rD~
� vzyk�[b�Es{YXsb8acb[uD`��[r { m rf���svHqzy {}b[qFE/y acb[g}y�Jcb8acb[uD`��[r { m3rf���[`cdwvs��{}b[q yk~sq ��� b[q {}`
�svHqzy {}b�{YXsbivzykg|{}rD�[uDb � �nvH`h� r {}rD`c~FEQyk~sqw{YXsbivzykg|{}rD�[uDb � � acb[uD`��[r { mBrf�n�svHqzy {}b[q:p 
 g}y a#P
r { mhE�`k{YXsb[g JcuD`cezyku � `cg �[b
xzb[uDq���� bkp Jsp S�rD~sq �rE uD`�� yku � `cg �[b
xzb[uDq����2ac`cg|{}rD�[bA���rEnyk~sq
�[`cuDuDrf� rD`c~�� S�r {YX `ceWV b[� {Y� rD~ {YXsb b[~�a�rDg `c~sdwb[~�{iykg b { m�vsrD� ykuDu m ��� b[q {}`B�svHqzy {}b {YXsb
vzykg|{}rD�[uDb � ��acb[uD`��[r { mcpj]^Xsb vzykg|{}rD�[uDb � ���[`cuD`cg�yk~sq {}g}yk~�� vzykg b[~s� m � yk~ eHb y � �s~s� {}rD`c~
`k� JcuD`cezykuE{}rDdwb�E-r {Y� `�S�~@uDr � brPT� vzyk~Lg b[d3ykrD~srD~�J�E+r {Y�gXsb[rfJhX�{MEEb {}�kp
]^Xsb3vzykg|{}rD�[uDb � �
�`XzykvHb � yk~ eHb yf� �s~s� {}rD`c~ `k�Er {Y�^� vHb[b[q:p

	V+.-0/RDQ/�DM^�4M/V/VU<DQ-02#J6D
13/V4M/�2�acJ6[#C U0/R5\O<DQC U0Z�/�t0[#FHi0L /�i04M2�Z�46[#F�D�C U<^�L O<5c/R5PC USJM-0/ !�CE^�4M2IDQ2#X>J � D ��C �
4M/R^,J���� �]2#X>JK1.[#4M/ ��/Vb�/VL 2�i0FH/VUIJ���C Jwm �����Hd o
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_ ~@eHbAXzy a�rD`cg}ykunyk~srDd3y {}rD`c~Lyk~Zyk��{}`c~s`cdw`c��� �\Xzykg}yk� {}b[g qsb {}b[g dwrD~sbA� r {Y� `�S�~Zyk�rP
{}rD`c~��AE/y { uDb y��|{ {}`3yB�[b[g|{ ykrD~ b	��{}b[~�{ p^]^Xsrf� Jcr acbA��{YXsb �\Xzykg}yk� {}b[g � `cdwb ykesrDuDr { mw{}`
rDdwvsg `Pa�rf� b�Ecyk~sqf� g b[bA�T{YXsb�yk~srDd3y {}`cg-� g `cd"{YXsb�~sb[b[q {}` � vHb[�[r �2mfb yk�\XBqsb { ykrDu�`k�Hb a#P
b[g|m �\Xzykg}yk� {}b[g � � dw`k{}rD`c~:p � `�S�b acb[gAEFS{XsrDuDb rD~ � `cdwb uDrDdwr {}b[qH� b[~�� bByk��{}`c~s`cdw`c���
�\Xzykg}yk� {}b[g`�}Xzy acbZy dwrD~sqFE {YXsb[rDg!� rDdwvsuDrf�|{}rD� eHbAXzy a�rD`cg}yku �[`c~�{}g `cuDuDb[g`� ykg bLdw`cg b
�[uD`h� b[u m g b[u9y {}b[q {}` {YXsb xzb[uDq `k�Tykg|{}r�xz�[r9yku7uDr � b {YXzyk~ {}`wykg|{}r�xz�[r9yku7rD~�{}b[uDuDrfJcb[~s�[bkp
|+r �kbBvzykg|{}rD�[uDb �|m6�|{}b[d �AEEeHbAXzy a�rD`cg}yku yk~srDd3y {}rD`c~ rf� ��� b[q@{}` �[`c~�{}g `cuT{YXsbwdw`k{}rD`c~
`k�8d3yk~�m `ceWV b[� {Y� yk��{}`cd3y {}rD� ykuDu mcp ]^Xsb vsg rDd3ykg|m qsr �7b[g b[~s�[b rf�BrD~ {YXsb `ceWV b[� {Y�
eHb[rD~�J3yk~srDd3y {}b[q:p _ ~��|{}b ykq `k�j� rDdwvsu m vsg `��[b[qs�sg}ykuDu m �[`c~�{}g `cuDuDrD~�J {YXsb vH`h� r {}rD`c~ `k�
{}rD~�mfvsg rDdwr {}r acbA�AEkdw`k{}rD`c~frf�jJcb[~sb[g}y {}b[q � `cg � yk� {}`cg`� � S�r {YX `cg rDb[~�{ y {}rD`c~��AE � �[�sg g b[~�{
�|{ y {}b � E/yk~sq rD~�{}b[g}yk� {}rD`c~��[p
l�bAXzy a�rD`cg}yku-yk~srDd3y {}rD`c~!Xzy��ieHb[b[~ ��� b[q {}`3yk~srDd3y {}b �z`�� �W�AE0� �\Xs`�`cuf�AE+Xsb[g q��AE:yk~sq
�[g `�S�q��[p tiuDuz`k�7{YXsbA� b8g b��Q�srDg b rD~�{}b[g}yk� {}rD`c~weHb {TS�b[b[~ y u9ykg`Jcb�~Q�sdfeHb[g�`k� � �\Xzykg}yk�rP
{}b[g`� � S�r {YX g b[u9y {}r acb[u ma� rDdwvsuDb�E1g �suDbrP ezy�� b[q dw`k{}rD`c~:p8y/ykesg rD��� yk~ ykuf� `�eHb � rDdf�su9y {}b[q
��� rD~�JBeHbAXzy a�rD`cg}yku7{}b[�\Xs~sr��Q�sbA�[p
]^Xsb yk~srDd3y {}rD`c~@{}b[�\Xs~sr��Q�sbA�3qsrf� �[���`� b[q<�sv {}`]~s`�SgE�ykrDdwb[qZ{}`]vsg `Pa�rDqsb y Jcb[~6P
b[g}ykuT�s~sqsb[g`�|{ yk~sqsrD~�J `k� Xs`�S�Ocx `ceWV b[� {Y� � yk~LeHbByk~srDd3y {}b[q:p[]^XsbB~sb	��{[� b[� {}rD`c~
rD~�{}g `�qs�s�[bA�3akykg rD`c��� ykvsvsg `�yk�\XsbA� {}`Z{YXsb �[`c~��|{}g �s� {}rD`c~>`k� yk~srDd3y {}rD`c~ � `k�2{TS�ykg b
�|m6�|{}b[d �[p
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_ { rf� qsbA� rDg}ykesuDb � `cg yk~Zyk~srDd3y {}rD`c~ �|m6�|{}b[d {}`}� �svsvH`cg|{ {YXsb ykvsvsuDrD� y {}rD`c~ `k��yk~sr P
d3y {}rD`c~ {}b[�\Xs~sr��Q�sbA�fqsrf� �[���`� b[q ykeH`Pacb3y�� b	��{}b[~�� r acb[u m@y�� vH`h�`� rDesuDbkp � `�S�b acb[gfr {
rf� qsr �w�[�su {f{}`LrD~s�[uD�sqsb ykuDu�`k� {YXsb[d rD~Ry � rD~�JcuDb vzyk� � y�Jcb�E � rD~s�[b qsr �7b[g b[~�{wyk~sr P
d3y {}rD`c~ {}b[�\Xs~sr��Q�sbA� `cvHb[g}y {}bfezy�� b[q `c~ qsrf�|{}rD~s� {8vzykg}ykqsrfJcd � d3y �QrD~�J3r {iqsr �w�[�su {
{}` rD~�{}bAJcg}y {}b {YXsb[d rD~]y �[`cdwdw`c~ � g}ykdwb�S�`cg��/p3tiu {YXs`c��JhX {YXsb[g b3ykg bwb��7`cg|{Y� {}`
�[g b y {}b!� �s�\X � g}ykdwb�S�`cg��W��: I�g bM�hN%E�l�ykgY�#w><�{YXsb[rDgf�[`Pacb[g}y�Jcb rf�m�|{}rDuDu�uDrDdwr {}b[qL{}`Ly
�[u9y��`� `k��{}b[�\Xs~sr��Q�sbA�[pZo yk~�mZyk~srDd3y {}rD`c~��|m6�|{}b[d �f{YXsb[g b � `cg b �[`c~�� rf�|{Y�f`k� y �[`cg b
dw`�qs�suDb �[b[~�{}b[g b[q ykg `c�s~sq@y �kb mQ� g}ykdwrD~�J}�|m6�|{}b[d}EN`k{YXsb[g vzykg}ykqsrfJcd � eHb[rD~�J rDd P
vsuDb[dwb[~�{}b[q]y�� ykqsq6P rD~�� � `cg8vsuD��J2P rD~���� p[]^Xsrf� rf�8bA� vHb[�[r9ykuDu m {}g �sbf� `cg �[`cdwdwb[g �[r9yku
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yk~srDd3y {}rD`c~wvzyk� � y�JcbA�{� rD~s�[b8{YXsb m ykg b8dw`h�|{}u m ykrDdwb[q y {�b[~�{}b[g|{ ykrD~sdwb[~�{�rD~sqs���|{}g|m
S{Xsb[g b rD~�{}b[g}yk� {}r acb �kb mQ� g}ykdwbiyk~srDd3y {}rD`c~frf� �|{}rDuDuzy �[b[~�{}g}ykuz{}b[�\Xs~sr��Q�sbi`k�:�[g b y {}rD~�J
~s`c~6P g b yku P {}rDdwbfyk~srDd3y {}rD`c~ � b��Q�sb[~s�[bA�[p Ocx �Q{}�sqsrD` o y �]rf� y}Jc`�`�qLb	�sykdwvsuDbB`k�
� �s�\XR{ m�vHb `k�8b	��{}b[~�� rDesuDb}�|m6�|{}b[d � : �Q{}���hU&< p _ {wrf� ��� b � �su�{}`]rDqsb[~�{}r �2m@{YXsb �[b[~6P
{}g}yku�vzykg}ykqsrfJcd {YXzy { y]vzykg|{}rD�[�su9ykg �|m6�|{}b[d g b[uDrDbA�w`c~FE�{}`@qsb {}b[g dwrD~sb {YXsb ezy�� rD�
� ykvzykesrDuDr {}rDbA� yk~sq@{YXsb3vsg rDd3ykg|mLykvsvsg `�yk�\XZ`k��{YXzy {m�|m6�|{}b[d p tivsvsu m�rD~�J {YXsrf� �[g r P
{}b[g r9y3`c~sb � yk~ �[u9y��`� r �2m yk~srDd3y {}rD`c~ �|m6�|{}b[d � y�� �c� {}`cg P ezy�� b[q �|m6�|{}b[d �AE8� �[g rDv�{}rD~�J
�|m6�|{}b[d �AEn`ceWV b[� {QP `cg rDb[~�{}b[q �|m6�|{}b[d �AEn�[`c~��|{}g}ykrD~�{QP ezy�� b[q �|m6�|{}b[d �wyk~sq �Qb yku P {}rDdwb
yk~srDd3y {}rD`c~
�|m6�|{}b[d �i`cg�a�rDg|{}�zyku+b[~�a�rDg `c~sdwb[~�{Y�[p � `�S�b acb[g8`c~sb[�`Xs`c�suDq ~s`k{}b {YXzy {
{YXsbA� b � y {}bAJc`cg rDbA� ykg b ~s`k{i~sb[�[bA�`�}ykg rDu m b	���[uD��� r acb `k��`c~sb yk~s`k{YXsb[giyk~sq {YXsb m d3y m
� yk~sqf��� �zykuDu m qs` �-`Pacb[g u9ykvFEcbA� vHb[�[r9ykuDu m rD~ {YXsb�� y�� b�`k�/�[`cdwdwb[g �[r9yku#�|m6�|{}b[d ��S{XsrD�\X
ykg b8rD~s�[g b y�� rD~�Jcu mwg rD�\X rD~ vzykg}ykqsrfJcd �n{YXsb m
� �svsvH`cg|{ p�	�r {YX {YXsb8b	���[b[v�{}rD`c~ `k�-{YXsb
u9y��|{T� y {}bAJc`cg|m ykuDu�`k�/{YXsb�~zykdwb[q �|m6�|{}b[d �jXzy acb yi� `cg d�`k� �kb m#P � g}ykdwrD~�J �|m6�|{}b[d y {
{YXsb[rDgT�[`cg b�yk~sqwykuDuD`�SRy8� `cg d�`k�HrD~�{}b[g}yk� {}rD`c~f� `cgE{YXsb^XQ�sd3yk~wyk~srDd3y {}`cgNrD~ b[qsr {}rD~�J
{YXsb3dw`k{}rD`c~ � b��Q�sb[~s�[bA�[p G8rDg|{}�zyku b[~�a�rDg `c~sdwb[~�{Y�AE Xs`�S�b acb[gAE ykg b3~s`k{fyk~srDd3y {}rD`c~
�|m6�|{}b[d � rD~]{YXsbw��� �zyku � b[~�� bkp ti~srDd3y {}rD`c~ rf� y {}`�`cu���� b[qZ{}` �[g b y {}b � rDdf�su9y {}b[q
eHbAXzy a�rD`c�sg`��`k�-{YXsb `ceWV b[� {Y��rD~ {YXsb8a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{ ykrDdwrD~�J {}`Bykqsq ym� b[~�� b
`k��g b ykuDrf� d�{}` r { pH_ ~�{}b[g}yk� {}rD`c~FEErD~L{YXzy {f� y�� b�ETg b � b[g`� {}` {YXsb3rD~�{}b[g}yk� {}rD`c~@`k��{YXsb
��� b[gaS�r {YX {YXsbfb[~�a�rDg `c~sdwb[~�{ yk~sq `k{YXsb[g8rD~�Xzykesr { yk~�{Y� � r � yk~�m �rE:g}y {YXsb[gi{YXzyk~ {YXsb
rD~�{}b[g}yk� {}rD`c~ `k� {YXsbmXQ�sd3yk~ yk~srDd3y {}`cg{S�r {YX {YXsb yk~srDd3y {}rD`c~ dwb[�\Xzyk~srf� d �8rD~ {YXsb
�|m6�|{}b[d p ]^Xsb rf�`� �sb `k�Ea�rDg|{}�zyku+b[~�a�rDg `c~sdwb[~�{Y� rf� qsr acb[g`� b � yk~sq qsrf�|{}rD~s� {	��b[~s`c��JhX
{}`BqsbA� b[g|acbfy � b[vzykg}y {}b[� b[� {}rD`c~ yk~sqHS�rDuDu7eHb � �sg|{YXsb[g�b	��vsuD`cg b[q rD~ ��b[� {}rD`c~}O�p N�p
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]N` �[`c~�{}rD~Q�sb S�r {YX {YXsb qsrf� �[���`� rD`c~ `c~ yk~srDd3y {}rD`c~:�|m6�|{}b[d �AEz{TS�` �|m6�|{}b[d ��� yk~ eHb
dwb[~�{}rD`c~sb[qBy��E{YXsb�vsrD`c~sb[b[g`��`k�7yk� {}`cg P ezy�� b[qByk~sq � �[g rDv�{}rD~�J �|m6�|{}b[d �[p�t ��t � � ti�rP
{}`cg����[g rDv�{nti~srDd3y {}rD`c~w�Qm6�|{}b[d � : Z�b m%U�h <+S�y�� {YXsb{xzg`�|{ �|m6�|{}b[d {}` rD~�{}g `�qs�s�[b�{YXsb
�[`c~s�[b[v�{f`k��yk~ yk� {}`cg[p ti~Zyk� {}`cg rD~]t ��t ��Xs`cuDq�� r {Y� `�S�~ZrD~�{}b[g ~zykunyk~srDd3y {}rD`c~
� vHb[�[r�xz� y {}rD`c~Zb[dfeHb[qsqsb[q rD~ r {Y� qsb�xz~sr {}rD`c~ yk~sq rf�fykesuDb3{}` �[`cdwdf�s~srD� y {}b S�r {YX
`k{YXsb[g yk� {}`cg`� e�mH� b[~sqsrD~�J3dwbA�`�}y�JcbA�[p�ti~ yk� {}`cg rf��g bA� vH`c~�� rDesuDb � `cg�yBa�rf� rDesuDb b[uDbrP
dwb[~�{ rD~ yk~ yk~srDd3y {}rD`c~!� b��Q�sb[~s�[bmXs`cuDqsrD~�JByB�\XQ�s~ � `k�T�[`�qsb S{XsrD�\X �[`c~�{ ykrD~�� ykuDu
akykuD�sbA��yk~sq �[`cdwvs��{ y {}rD`c~�� � vHb[�[r�xz� {}` {YXzy {�a�rf� rDesuDb b[uDb[dwb[~�{ yk~sq}Jcb {Y��b	��b[�[��{}b[q
`c~s�[bnb acb[g|m � g}ykdwbkpNt ��t � ��� bA�Tya|1_|�%I uDr �kb � �[g rDv�{}rD~�J�u9yk~�Jc�zy�JcbkpTo}_ Z�t : ]^XzyhU#b <
rf� yk~s`k{YXsb[gg� �[g rDv�{}rD~�JH�|m6�|{}b[d p _ { �[`c~�{ ykrD~�� yk~@ykg|{}rf�|{ `cg rDb[~�{}b[qLrD~�{}b[g|� yk�[bB� ykuDuDb[q
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o}_ Z�t8_ _|o�EEyk~sq@��� bA� yH� �[g rDv�{}rD~�J u9yk~�Jc�zy�Jcb � ykuDuDb[qZ� _ _ �no}_ Z�t S{XsrD�\XZrf� yk~
b	��{}b[~�� rD`c~ `k�CIEy�� � yku:vsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�Jcbkp�� _ _ �no}_ Z�t"�[`c~�{ ykrD~���yfdw`�qsb[u P
rD~�J-�|m6�|{}b[d yk~sq yk~ ykg|{}rf�|{QP `cg rDb[~�{}b[q3b[qsr {}`cg S{XsrD�\X
Xzy���b[rfJhX�{�`cvHb[g}y {}rD`c~zykuzdw`�qsbA�
{}`8ykuDuD`�S XQ�sd3yk~ yk~srDd3y {}`cg`�+{}`8d3yk~srDvs�su9y {}b � �[b[~sb�ezyk� �WJcg `c�s~sqFE�uDrfJhX�{Y�AE � ykdwb[g}y�� �
�[g b y {}bfyk~sq dw`�qsr �2m `ceWV b[� {Y�8yk~sq yk� {}`cg`�iyk~sq xz~zykuDu m yk~srDd3y {}b8{YXsb[d p�tiu {YXs`c��JhX
� �[g rDv�{}rD~�J:�|m6�|{}b[d �8� yk~ vsg `Pa�rDqsb vH`�S�b[g|� �suCS�y m6� `k� � vHb[�[r �2m�rD~�J dw`k{}rD`c~FE/r {irf� g brP
vH`cg|{}b[q {YXzy {N{YXsb m-Xzy acb�qsb[�[g b y�� b[qBrD~ vH`cvs�su9ykg r { m S�r {YX {YXsb�ykq�acb[~�{�`k�zrD~�{}b[g}yk� {}rD`c~
rD~ vsg `�qs�s� {}rD`c~ yk~srDd3y {}rD`c~ : 	Zy {\��h < p
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]^Xsb vH`cvs�su9ykg r { m]`k�i`ceWV b[� {QP `cg rDb[~�{}b[q dwb {YXs`�q�� rD~ � `k�2{TS�ykg b qsb acb[uD`cvsdwb[~�{ Xzy acb
eHb[b[~ g b �zb[� {}b[q {}`�{YXsb�qsbA� rfJc~ `k��yk~srDd3y {}rD`c~a� `k�2{TS�ykg b g bA� �su {}rD~�J�rD~8`ceWV b[� {QP `cg rDb[~�{}b[q
yk~srDd3y {}rD`c~ �|m6�|{}b[d �[p t ��t �@yk~sq o}_ Z�t dwb[~�{}rD`c~sb[q@rD~]{YXsb3vsg b a�rD`c���-� b[� {}rD`c~FE
ykg b b ykg u m b	�sykdwvsuDbA� S{XsrD�\X bA�`� b[~�{}r9ykuDu m � ykg g|mR`ceWV b[� { `cg rDb[~�{}b[q rDqsb y�� : ��g��6�#b&< p
��uD`�� �#S�`cg��W��: l�g bMU#w <-rf��y �|m6�|{}b[d S�r {YX rD~�{}bAJcg}y {}b[q � ykvzykesrDuDr {}rDbA� � �s�\X y���dw`�qsb[u P
rD~�J�EQrDd3y�Jcb{�|m�~�{YXsbA� rf�AEzyk~srDd3y {}rD`c~wyk~sq
� rDdf�su9y {}rD`c~FEcrD~�{}b[g ~zykuDu m ezy�� b[q `c~ `ceWV b[� {QP
`cg rDb[~�{}b[qw�[`c~s�[b[v�{Y� � �s�\X y�� rD~�Xsb[g r { yk~s�[b�E��[u9y��`� rD~��|{ yk~�{}r9y {}rD`c~Byk~sqwdwbA�`�}y�Jcb vzy��`� P
rD~�Jsp ��g�� yk~ yk~sq R eAJc�s� vsg bA� b[~�{ y �|m6�|{}b[d S{Xsb[g b {YXsb m �[g b y {}bfyk~sq �[`c~�{}g `cuEyk~6P
rDd3y {}rD`c~!� b��Q�sb[~s�[bA� ��� rD~�JwuDb acb[uf� `k�Tdw`k{}rD`c~ yke��|{}g}yk� {}rD`c~�� ezy�� b[q `c~ ywg b[�[�sg`� r acb
yk~sqsXsrDb[g}ykg �\XsrD� ykuNdwb[�\Xzyk~srf� d�: ��g��6�#b < p Z ��t |1_|�so rf�8yk~s`k{YXsb[g yk~srDd3y {}rD`c~H�|m6� P
{}b[d e�m!IEykuDdwb[g�yk~sq 
 g rDd � qzykuDb�: IEyku �hN <:qsbA� rfJc~sb[q {}` ykuDuD`�S>b	��vsuDrD�[r {�`cg�rDdwvsuDrD�[r {
�[`c~�{}g `cu�`k�8yk~srDd3y {}b[qZ`ceWV b[� {Y�B{}`Lb[~zykesuDb ys� b��Q�sb[~s�[b `k�iqsbA� rDg b[qRb acb[~�{Y�B{}`LeHb
a�rf� �zykuDrfe[b[q:p ]N`B{YXsrf� b[~sq r { �[`c~�{ ykrD~�� y XsrDb[g}ykg �\XsrD� yku+�[`c~�{}g `cu8� �\Xsb[dwb �[`c~�� rf�|{}rD~�J
`k� y�� �[g rDv�{ME�y � �[b[~sb yk~sq yk~ yk� {}`cg[p � yk�\X<`k�8{YXsbA� b d3y�V `cgB�[u9y��`� bA�3b[~s� ykv�� �6P
u9y {}b�b[~s`c��JhX qzy { y yk~sq vsg `��[bA�`� bA��{}`mJc`Pacb[g ~ r {Y�n`�S�~ eHbAXzy a�rD`c�sg�yk~sqw{}` rD~�{}b[g}yk� {
S�r {YX `k{YXsb[g �[u9y��`� bA�f{YXsg `c��JhX dwbA�`�}y�Jcb vzy��`� rD~�JLrD~ �[u9y��`� rD�HR PQR �|{ m�uDbkp
Z ��t |0P
_|�so�� yk�[rDuDr { y {}bA� {YXsb q�m�~zykdwrD� eHbAXzy a�rD`c�sg `k� `ceWV b[� {Y�we�mZ{TS�`]qsrf�|{}rD~s� { dwb[�\Xzy�P
~srf� d���g �suDbA�iyk~sq �[`c~��|{}g}ykrD~�{Y�[p Z��suDbA�iykg b qsb�xz~sb[q � yk~sq ykvsvsuDrDb[q ��`c~ `ceWV b[� {Y� {}`
dw`�qsb[u {YXsb[rDg eHbAXzy a�rD`c�sgAEj� �seWV b[� {B{}` {YXsb �[`c~sqsr {}rD`c~�� rDdwvH`h� b[qZe�mZ�[`c~��|{}g}ykrD~�{Y�[p
l�`k{YX3`k�7{YXsbA� bidwb[�\Xzyk~srf� d ��ykg b�{YXsb[d � b[u acbA��rDdwvsuDb[dwb[~�{}b[qwy��nq�m�~zykdwrD� `ceWV b[� {Y�[p
t dw`cg b g b[�[b[~�{ �|m6�|{}b[d�qsb acb[uD`cvHb[qIe�m�x8`cuDuD~sb[g yk~sq � rD~sg rD�\X�� y�� yk~�`ceWV b[� {QP
`cg rDb[~�{}b[qZ{}`�`cu �Qr {MET� ykuDuDb[qRo t o ��G Zi� � o `�qsb[uDrD~�J yk~sq ti~srDd3y {}rD`c~ o yk�\XsrD~sb �
G8rDg|{}�zyku Z�b[~sqsb[g rD~�J]�Qm6�|{}b[d � : x8`cu �#w�<qE��[`c~�� rf�|{Y�f`k��{TS�` d3ykrD~@u9y mcb[g`���B{YXsb g b[~6P
qsb[g rD~�JLu9y mcb[gByk~sq {YXsb!Jcg}ykv�XsrD�A� u9y mcb[g[p ]^Xsb g b[~sqsb[g rD~�JLu9y mcb[g rf� �[uD`h� b[g {}` {YXsb
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Xzykg q%S�ykg b � g b[~sqsb[g rD~�JfuDrDesg}ykg rDbA����yk~sq
Jcg}ykv�XsrD�A��u9y mcb[g�g bA�|{Y��`c~3{}`cv `k�-r {ME6Xs`cuDqsrD~�J
dw`cg b yke��|{}g}yk� { �|{}g �s� {}�sg bA�{� �s�\X y��^Jcb[`cdwb {}g|m ~s`�qsbA�AEzeHbAXzy a�rD`c�sg�~s`�qsbA� yk~sq}Ocx
S�rDq�Jcb {Y�[p:_ ~ o t o ��G Zi�]y Ocx ykvsvsuDrD� y {}rD`c~ rf� `cg`J�yk~srfe[b[q@y��[Jcb[`cdwb {}g|m ~s`�qsbA�
yk~sq<eHbAXzy a�rD`c�sgB~s`�qsbA�w{YXzy { y {B{YXsb b[~sq<� `cg d {TS�`
� b[vzykg}y {}b qsrDg b[� {}b[q>yk� m��[uDrD�
Jcg}ykv�X��fyk~sq=S{XsrD�\X � yk~ZeHb3vsg `��[bA�`� b[q rD~sqsb[vHb[~sqsb[~�{}u mcp ]^XsbA� b ~s`�qsbA�fdf���|{feHb
ykesuDb�{}` �s~sqsb[g`�|{ yk~sq yg� b {�`k�F� b[d3yk~�{}rD�^� vHb[�[r�xz� �[`cdwdf�s~srD� y {}rD`c~ vsg `k{}`��[`cuf�[pEti~6P
rDd3y {}rD`c~ yk~sqRrD~�{}b[g}yk� {}rD`c~Rrf� � vHb[�[r�xzb[q e�m ~s`�qsbA� S{XsrD�\X ykvsvsu m �[`c~��|{}g}ykrD~�{Y�B{}`
Jcg}ykv�XsrD�A��`ceWV b[� {Y�^S{XsrD�\X ykg b y��`� `��[r9y {}b[qHS�r {YXHJcb[`cdwb {}g|m yk~sq eHbAXzy a�rD`c�sg�~s`�qsbA�[p
��`c~��|{}g}ykrD~�{Y�AE8Xzy a�rD~�J {TS�` qsrf�|{}rD~s� { { m�vHbA� � ykuDuDb[q `c~sbrP S�y m]yk~sqLdf�su {}r P S�y m �[`c~6P
�|{}g}ykrD~�{Y�AE�vsu9y mwy �[b[~�{}g}ykuHg `cuDb�rD~:� vHb[�[r �2m�rD~�Jfyk~srDd3y {}rD`c~ � b��Q�sb[~s�[bA�[p ]^Xsb8yk��{YXs`cg`�
ykuf� ` �[u9ykrDd {YXzy { � b[vzykg}y {}rD~�J eHbAXzy a�rD`c�sg�~s`�qsbA��y�� xzg`�|{��[u9y��`��`ceWV b[� {Y�AE�b[~zykesuDb {YXsb
qsbA� rfJc~Z`k��g brP ���}ykesuDb eHbAXzy a�rD`c�sg �[`cdwvH`c~sb[~�{Y� yk~sqZ� yk�[rDuDr { y {}bA� {YXsb dw`�qsb[uDrD~�J `k�
�[`cdwvsuDb	� yk~srDd3y {}rD`c~���yk~sq rD~�{}b[g}yk� {}rD`c~��[p
]^Xsb R8eWV b[� {QP `cg rDb[~�{}b[q vzykg}ykqsrfJcd}E+S{Xsb[~]ykvsvsuDrDb[q {}` yk~srDd3y {}rD`c~}�|m6�|{}b[d qsbA� rfJc~FE
vsg `cdwrf� bA��yk~3rD~�{}�sr {}r acb�EQg b[u9y {}r acb[u m b y��|mB{}` ��� ba�|m6�|{}b[d#e�mw� ykv�{}�sg rD~�J {YXsbiuD`hJcrD� yku
� b[vzykg}y {}rD`c~ vsg bA� b[~�{NrD~ {YXsb�g b[u9y {}b[q qs`cd3ykrD~��+yk~sq g b �zb[� {}rD~�J�{YXsrf�:rD~�{}`�{YXsb�rD~�{}b[g ~zyku
ykg �\Xsr {}b[� {}�sg bi`k�+{YXsba�|m6�|{}b[d p yErfJc�sg b O�p N rDuDuD���|{}g}y {}bA�ny acb[g|m:Jcb[~sb[g}ykuH`c��{}uDrD~sb `k�-y
{ m�vsrD� yku/`ceWV b[� {�`cg rDb[~�{}b[q:�|m6�|{}b[d y {�qsbA� rfJc~wuDb acb[uqE�vH`crD~�{}rD~�J `c��{ {YXsb d3ykrD~BuD`hJcrD� yku
�[`cdwvH`c~sb[~�{Y��`k��� �s�\X y �|m6�|{}b[d p
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 b[~sb[g}yku1I�rD� {}�sg b `k�jR8eWV b[� {QPQR8g rDb[~�{}b[q ti~srDd3y {}rD`c~ �Qm6�|{}b[d �
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]^Xsb {}`�`cu �Qr { ��� b[q<rD~ {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~Z`k�8ti~sr2��`cdwvFEn~zykdwb[u m ��`h� dw`#OcxmE�rf�
ykuf� ` yk~Z`ceWV b[� {QP `cg rDb[~�{}b[qZ�[u9y��`� uDrDesg}ykg|mcp ��`h� dw`#Ocx rf� bA�`� b[~�{}r9ykuDu m]y}� �[b[~sb3{}g b[b3d3yk~6P
y�Jcb[dwb[~�{n{}`�`cu �Qr { es��{�ykuf� ` �[`c~�{ ykrD~����[u9y��`� bA�n{}` rD~s�[`cg vH`cg}y {}b�~s`�qsbA�n� `cg�{}rDdwb yk~sq3b acb[~�{
vsg `��[bA�`� rD~�J@rD~�{}`]{YXsb}�|m6�|{}b[d p ]^Xsb v�XsrDuD`h� `cv�X�m `c~ S{XsrD�\XR{YXsrf�wvsg `��[bA�`� rD~�J@g b[uDrDbA�wrf�
Jcg b y {}u mLb��7b[� {}b[qZe�m]{YXsbwrD~�{}b[g ~zykunb	��b[�[��{}rD`c~Zdw`�qsb[u�`k� G Zio |Ih�p j � G8rDg|{}�zyku Z�b ykuDr { m
o `�qsb[uDrD~�J-|-yk~�Jc�zy�Jcb acb[g`� rD`c~ h�p j � � vHb[�[r�xz� y {}rD`c~
: a�g d:�hU < pj_ {ME%Xs`�S�b acb[gAEzu9yk� �W��y-� `c�s~sq
dwb[�\Xzyk~srf� d {}`8yk�[�[`cdw`�qzy {}bn�[`c~��|{}g}ykrD~�{Y�Eyk~sqfg �suDbA�-{}`aJc`Pacb[g ~ {YXsb�rD~�{}b[g}yk� {}rD`c~ eHb {TS�b[b[~
`ceWV b[� {Y�iyk~sq {}rDdwb � b acb[~�{ d3yk~zy�Jcb[dwb[~�{ p
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Z�b yku P {}rDdwb�yk~srDd3y {}rD`c~ rDdwvsuDrDbA�-{YXzy {T{YXsb�rDd3y�JcbA�Tykg b�eHb[rD~�J Jcb[~sb[g}y {}b[qwy { yi� y��|{ b[~s`c��JhX
g}y {}b8{}`Bvsg `�qs�s�[b {YXsb vHb[g �[b[v�{}rD`c~ `k�EvHb[g`� rf�|{}b[~s�[b `k�Edw`k{}rD`c~FEWS{XsrD�\X rf�AEs`c~ y acb[g}y�Jcb�E7h2L
� g}ykdwbA�BvHb[g � b[�[`c~sq:p ]N`]�s~sqsb[g`�|{ yk~sq<{YXsb vsg `��[bA�`�3e�m S{XsrD�\XR{YXsb g b yku P {}rDdwb yk~srDd3y�P
{}rD`c~ rf��g b ykuDrfe[b[qFE�r {�rf��rDdwvH`cg|{ yk~�{�{}` qsrf�|{}rD~�Jc�srf�`XH< '���&$')( �h')()����')" � g `cd �  ( ;8 �2& (83 p
o `k{}rD`c~ �[`c~�{}g `cuHg b � b[g`��{}` {YXsb Jcb[~sb[g}y {}rD`c~ `k�+{YXsb8dw`k{}rD`c~:� b��Q�sb[~s�[bA� e�m:� `cdwb8dwb {YXs`�q
�$� rDdf�su9y {}rD`c~FE�� �[g rDv�{}rD~�J�E �kb mQ� g}ykdwrD~�J8yk~sqfrD~�{}b[g vH`cu9y {}rD`c~ b {}�kp � p Z�b[~sqsb[g rD~�J8g b � b[g`�N{}`i{YXsb
vsg `��[bA�`��`k�:vsg `�qs�s�[rD~�J y {TS�`fqsrDdwb[~�� rD`c~zykusvsrD� {}�sg b�� `c~�{}` {YXsb �[`cdwvs��{}b[gnqsrf� vsu9y m �E� g `cd
{YXsg b[b�qsrDdwb[~�� rD`c~zyku�qzy { y �[`cdfesrD~sb[q S�r {YXB`k{YXsb[g b[uDb[dwb[~�{Y� � �s�\X y�� � ykdwb[g}y%E�uDrfJhX�{Y�AE#� �sg P
� yk�[b8�[`cuD`cg�yk~sq �\Xzykg}yk� {}b[g rf�|{}rD�A�[pj_ ~ `c~sb8vH`h�`� rDesuDb � �[b[~zykg rD`�E�{YXsb8dw`k{}rD`c~w�[`c~�{}g `cu7dwrfJhX�{
eHba� `cv�Xsrf�|{}rD� y {}b[q
� rDdf�su9y {}rD`c~�� `k�+v�X�m6� rD� yku7vsg `��[bA�`� bA��{YXzy {�g b��Q�srDg baXsrfJhX3vHb[g|� `cg d3yk~s�[b�E
� vHb[�[r9yku8Xzykg q%S�ykg bkp�l���{8y {�{YXsb b[~sq `k�E{YXsb � ykuD�[�su9y {}rD`c~��AEzy � b[g rDbA� `k�T{}g}yk~��|� `cg d3y {}rD`c~��
� `cg�`ceWV b[� {Y��`Pacb[g�df�su {}rDvsuDb�{}rDdwbA�nrf��vsg `�qs�s�[b[qFE%S{XsrD�\X3{YXsb8qsrf� vsu9y m Xzykg q%S�ykg b8� yk~ g b ykq
rD~ yk~sq g b[~sqsb[girD~ g b yku+{}rDdwbkp�t�{ {YXsb `k{YXsb[gib	��{}g b[dwb�E)� rDdwvsuDb dw`k{}rD`c~ �[`c~�{}g `cu8� �s�\XLy��
uDrD~sb ykg�rD~�{}b[g vH`cu9y {}rD`c~fd3y m eHb ��� b[q3rD~w�[`c~�V �s~s� {}rD`c~ S�r {YX3yg� `k�2{TS�ykg b g}y m {}g}yk�[b[g � `cg�{YXsb
g b[~sqsb[g rD~�Jsp{_ ~ {YXsrf�i� y�� b�EH{YXsb dw`k{}rD`c~ � ykuD�[�su9y {}rD`c~���d3y m eHb ykesuDb {}` g �s~ y {8g b yku P {}rDdwb
g}y {}bA�3es��{ {YXsb g b[~sqsb[g b[g � yk~�� { vsg `�qs�s�[b rDd3y�JcbA�wrD~<g b yku P {}rDdwb�EneHb[� yk��� b g}y m {}g}yk�[rD~�J
g b��Q�srDg bA� rD~�{}b[~�� b3� ykuD�[�su9y {}rD`c~�� qsbA� vsr {}bB{YXsbwv�Xs`k{}`2P g b ykuDrf�|{}rD� rDd3y�JcbA� r { �[g b y {}bA�[p l�`k{YX
� �[b[~zykg rD`h� uDrDdwr {Y�i{YXsb3vH`h�`� rDesrDuDr { m `k��g b yku P {}rDdwb yk~srDd3y {}rD`c~:p:yz`cg g b yku P {}rDdwb yk~srDd3y {}rD`c~
{}` eHb8vH`h�`� rDesuDb�E�r {nrf��~sb[�[bA�`�}ykg|m3{}`mJc�zykg}yk~�{}b[b8y g b y�� `c~zykesu m �`Xs`cg|{�ykdw`c�s~�{�`k�:{}rDdwb�� `cg
dw`k{}rD`c~ �[`cdwvs��{ y {}rD`c~���y�� S�b[uDu/y��ny g b y�� `c~zykesuDb�uDb acb[uzeH`k{YXB� `cgT{}`k{ ykusvH`cu m6Jc`c~B�[`c�s~�{�rD~
{YXsb � �[b[~sb8yk~sqB{YXsb �Q�zykuDr { m `k�7{YXsb�g b[~sqsb[g rD~�Jspj]^XsbA� b � yk� {}`cg`� Xs`�S�b acb[g�ykg b�qsb {}b[g dwrD~sb[q
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e�m {YXsb � ykvzykesrDuDr {}rDbA�T`k�H{YXsb �s~sqsb[g u m�rD~�J[Xzykg q%S�ykg biyk~sqw{YXsb�dwb {YXs`�q��n��� b[qw� `cg � `k�2{TS�ykg b
ykufJc`cg r {YXsd �[p

]^Xsb dw`h�|{ S�b[uDu �Q~s`�S�~Rb	�sykdwvsuDbA�B`k�ig b yku P {}rDdwb yk~srDd3y {}rD`c~ ykvsvsuDrD� y {}rD`c~��fykg b}Ocx
J�ykdwbA�[p:G8rDg|{}�zyku�b[~�a�rDg `c~sdwb[~�{Y�fykg bw`k{YXsb[g vsg `cdwrD~sb[~�{ b	�sykdwvsuDb S{Xsb[g b3g b yku P {}rDdwb Ocx
yk~srDd3y {}rD`c~@rf� y df���|{ {}` Jcr acb {YXsb rDdwvsg bA�`� rD`c~Z`k�8y uDr acb[u m]b[~�a�rDg `c~sdwb[~�{ p
]^Xsb ~sb	��{
� b[� {}rD`c~ qsrf� �[���`� bA��a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{Y��� �sg|{YXsb[g[p

� 
�� 
�I � �'T � N S���� �  ��'T�����
 �����OK
G8rDg|{}�zyku ��~�a�rDg `c~sdwb[~�{Y�Nykg b �[`cdwvs��{}b[g1Jcb[~sb[g}y {}b[q-Ocx b[~�a�rDg `c~sdwb[~�{Y�1S{XsrD�\X vsg `Pa�rDqsb�{YXsb
b��7b[� {N`k�*57%2% -0/ �059#&3 yk~sq S{Xsb[g b `ceWV b[� {Y�8Xzy acb � vzy {}r9ykucvsg bA� b[~s�[bkp ]^Xsb�� b[b[uDrD~�J�`k��rDdwdwb[g P
� rD`c~FE�yk~sq ~s`c~6P �[`c~�acb[~�{}rD`c~zykuHdw`�qsbA�n`k�+��� b[g P rD~�{}b[g}yk� {}rD`c~ ykg b �[`c~�� rDqsb[g b[q3{}` eHbirDdwvH`cg P
{ yk~�{�qsrf�|{}rD~�Jc�srf�`XsrD~�J � yk� {}`cg`��`k�Na�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{Y���[`cdwvzykg b[q {}`B�[`c~�acb[~�{}rD`c~zyku8Ocx
�[`cdwvs��{}b[g1Jcg}ykv�XsrD�A�-ykvsvsuDrD� y {}rD`c~��AE e�m d3yk~�m8g bA� b ykg �\Xsb[g`� : l�g|m%�#b6E 
 rfJ#�hOWE�yz�sgY�#bWE ��uDu �#b�< p

 rfJ�yk~�{}b : 
 rfJ#�hO><�uDrf�|{Y��� b acb[~B{}b[�\Xs~s`cuD`hJcrDbA�N{YXzy {jXsb��[`c~�� rDqsb[g`�T{}`8eHb�b[~zykesuDrD~�Ji{}b[�\Xs~s`cuD`2P
JcrDbA��� `cg�a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{Y�[p ]^XsbA� b ykg b �
�cp Z�b yku P {}rDdwbaOcx"�[`cdwvs��{}b[g{Jcg}ykv�XsrD�A�
h�p 	�rDqsbrP yk~�JcuDb �|{}b[g b[`h� �[`cvsrD� qsrf� vsu9y m6�
O�p^G8rDb�S�b[g �$Xsb ykq ��{}g}yk� �QrD~�J
Lsp �iyk~sq yk~sqHJcbA�|{}�sg b {}g}yk� �QrD~�J
b�p l�rD~zyk�sg}yku0� `c�s~sq
N�p �iykv�{}rD�8� b[b[qsezyk� �
w�p^G `crD�[b rD~svs��{ � `c��{}vs��{

� ba�|{ y {}bA�n{YXzy {n{YXsb xzg`�|{�{YXsg b[bi`k�:{YXsbA� b ykg b d3yk~sqzy {}`cg|mhE�{YXsb � `c�sg|{YX3rf�n�[`c~�acb[~�{}rD`c~zykuDu m
��� b[q es��{��s~sqsb[g^� `cdwbi�[rDg �[�sd �|{ yk~s�[bA��d3y m3~s`k{�eHb8~sb[�[bA�`�}ykg|mhE/yk~sq r {}b[d � xsacb yk~sq!� r �
ykg b�eHb[�[`cdwrD~�JirD~s�[g b y�� rD~�Jcu m rDdwvH`cg|{ yk~�{-{}`i{YXsb�g bA� b ykg �\Xsb[g`� rD~ {YXsb xzb[uDq:p�]^Xsb�u9y��|{Er {}b[d}E
Xsb �[`c~�{}rD~Q�sbA��{}` �|{ y {}b�E�S{XsrDuDb `k�TrDdwdwb[~�� b ��{}rDuDr { mhE�rf��vsg `cezykesu m ~s`k{iy �kb m {}b[�\Xs~s`cuD`hJkm
{YXzy {��\Xzykg}yk� {}b[g rfe[bA� G8rDg|{}�zyku%Z�b ykuDr { mcpC]^Xsb�g b ykqsb[gTrf�Tg b � b[g g b[qf{}` : 
 rfJ#�hO><�� `cgTy8qsb { ykrDuDb[q
qsrf� �[���`� rD`c~ `k�N{YXsb uDrf�|{}b[q r {}b[d �[p

t � `cdwb�S{Xzy {-� yk��{}rD`c���:�[`cdwdwb[~�{-`c~8a�rDg|{}�zykukb[~�a�rDg `c~sdwb[~�{Y�-�[`cdwbA�:� g `cd l�g|m6� `c~ : l�g|m%�#b < p
� bm�|{ y {}bA�i{YXzy {8r {aXzy��ieHb[�[`cdwb yk�[�[b[v�{}b[qsS�rf� qs`cd {YXzy {i{YXsb b	��vHb[� {}b[q � �s�[�[bA�`� `k��a�rDg P
{}�zyku7g b ykuDr { m ykvsvsuDrD� y {}rD`c~�� Xzy��AE%S�r {YX y � b�S ~s`k{ ykesuDb8b	���[b[v�{}rD`c~��AEzu9ykg`Jcb[u mB� ykrDuDb[qw{}` d3y�P
{}b[g r9ykuDrfe[bkp l�b[rD~�J � yk��{}rD`c��� Xsb bA�|{ ykesuDrf�`XsbA� � `cdwbfrDdwvH`cg|{ yk~�{ Jc�srDqsb[uDrD~sbA� � `cg8qsbA� rfJc~srD~�J
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� �s�[�[bA�`�|� �su G Z � G8rDg|{}�zykujZ�b ykuDr { m � �|m6�|{}b[d �[p � bB�s~sqsb[g uDrD~sbA� {YXsb �[g r {}rD� ykuTg `cuDbf`k���[`c~6P
�|{}g �s� {}rD~�Jwy Jc`�`�q dwb { ykv�Xs`cg�� `cg�{YXsb a�rDg|{}�zyku:b[~�a�rDg `c~sdwb[~�{ rD~ yk~ ykvsvsuDrD� y {}rD`c~FEsy���{YXsrf�
dwb { ykv�Xs`cg S�`c�suDq qsb {}b[g dwrD~sb8{YXsb ykvsvHb ykg}yk~s�[b yk~sq eHbAXzy a�rD`c�sg�`k�N{YXsb b[~�a�rDg `c~sdwb[~�{iy��
S�b[uDu-y���{YXsbgS�y m ��� b[g rD~�{}b[g}yk� {Y�{S�r {YX {YXzy { b[~�a�rDg `c~sdwb[~�{ p � b � `��[��� bA�i`c~ {YXsg b[b uDb acb[uf�
`k�Edwb { ykv�Xs`cg`���

� Riacb[g}ykuDu�b[~�a�rDg `c~sdwb[~�{Tdwb { ykv�Xs`cg��8]^Xsb�dwb { ykv�Xs`cg8S{XsrD�\X qsb {}b[g dwrD~sbA�N{YXsb�`Pacb[g}ykuDu
ykvsvHb ykg}yk~s�[b3`k��{YXsb3b[~�a�rDg `c~sdwb[~�{frD~s�[uD�sqsrD~�J {YXsbw{ m�vHbA�f`k� ykvsvsuDrD� y {}rD`c~L`ceWV b[� {Y�
S{XsrD�\XwykvsvHb ykgTrD~f{YXsb�b[~�a�rDg `c~sdwb[~�{ p ]^Xsrf��dwb { ykv�Xs`cg�S�rDuDusykuf� `8rDdwvzyk� {T{YXsb�{ m�vHbA�
`k�EeHbAXzy a�rD`c�sg`��rD~ {YXsb b[~�a�rDg `c~sdwb[~�{ p

� _ ~�� `cg d3y {}rD`c~>vsg bA� b[~�{ y {}rD`c~Idwb { ykv�Xs`cg�� ]^Xsb]dwb { ykv�Xs`cg � `cg!Xs`�S rD~�� `cg d3y {}rD`c~
ykeH`c��{�{YXsb b[~�a�rDg `c~sdwb[~�{ rf��vsg bA� b[~�{}b[q {}` {YXsb ��� b[g[p

� _ ~�{}b[g}yk� {}rD`c~Zdwb { ykv�Xs`cg�� ]^Xsb dwb { ykv�Xs`cg � `cg-Xs`�S {YXsb3��� b[gfrD~�{}b[g}yk� {Y�-S�r {YX@{YXsb
b[~�a�rDg `c~sdwb[~�{ p

]^Xsrf�-ykvsvsg `�yk�\Xg� ��JhJcbA�|{Y�+{YXzy {-b acb[g|m G Z@ykvsvsuDrD� y {}rD`c~id3y m Xzy acb qsrf�|{}rD~s� {+dwb { ykv�Xs`cg`�
rD~�{}g rD~�� rD��{}`fr {�yk~sq r �:{YXsrf�nrf�n{YXsbi� y�� b�+	�6- �>- dwb { ykv�Xs`cg`� �`Xs`c�suDq3eHbi��� b[q rD~w{YXsb8rDdwvsuDbrP
dwb[~�{ y {}rD`c~]g}y {YXsb[g {YXzyk~ ykvsvsu m�rD~�J}� `cdwb �|{ yk~sqzykg qZdwb { ykv�Xs`cg`�[pH]^XQ���AET� `cg b	�sykdwvsuDb�E
yk~ ykvsvsuDrD� y {}rD`c~ qsb[qsrD� y {}b[q {}` {}g}ykrD~srD~�Jf� `cg�y g b yku P S�`cg uDq { y����
�`Xs`c�suDq dwrDdwrD� {YXsb g b yku P
S�`cg uDqZb[~�a�rDg `c~sdwb[~�{f`k��{YXzy { { y����@y�� �[uD`h� b[u m@y�� vH`h�`� rDesuDb�E�S{Xsb[g b y��Byk~Zb[~�a�rDg `c~sdwb[~�{
� `cg rD~�� `cg d3y {}rD`c~ a�rf� �zykuDrfe y {}rD`c~ �`Xs`c�suDqw��� b�{YXsb u9yk~�Jc�zy�Jcb�`k�7{YXsb{xzb[uDqB� g `cd S{XsrD�\Xw{YXzy {
rD~�� `cg d3y {}rD`c~3qsb[g r acbA�[p
�!(C& < �%��&$')( & ( �}&$��� B ��" � ( t &$��')( <= ()���
G8rDg|{}�zykuTb[~�a�rDg `c~sdwb[~�{Y� ykg bBvH`cvs�su9y {}b[q]e�m d3yk~�m `ceWV b[� {Y�[p 	 XsrDuDbm� `cdwbB`k�n{YXsbA� b3`ce6P
V b[� {Y�fykg b �|{ y {}rD��E�� �s�\X y��gS�ykuDuf�AE8S�rD~sqs`�S{�AE �|{}g b[b {Y� yk~sq@`k{YXsb[g {}b[g g}ykrD~FENd3yk~�mL`k{YXsb[g`�
Xzy acbw{}` b	�%XsrDesr { �[b[g|{ ykrD~]eHbAXzy a�rD`c�sg`�AEEr ��y}� b[~�� b `k��g b ykuDr { m rf� {}` eHb3yk�\XsrDb acb[q:pH]^Xsrf�
g b��Q�srDg bA�fyk~srDd3y {}rD`c~:p ��`c~�acb[~�{}rD`c~zyku�yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA�AE � �s�\X y�� �kb mQ� g}ykdwrD~�J `cg
{}` � `cdwb3b	��{}b[~�{ �QrD~sb[d3y {}rD�A�AECXs`�S�b acb[gAEnykg b3~s`k{METyku�S�y m6�-� �sr { ykesuDbwrD~Zy}XsrfJhXsu mLrD~�{}b[g P
yk� {}r acbfb[~�a�rDg `c~sdwb[~�{ p ta�i{YXsbf��� b[g rD~�{}b[g}yk� {Y�aS�r {YX `ceWV b[� {Y�AE+`cgi`ceWV b[� {Y� rD~�{}b[g}yk� {aS�r {YX
b yk�\XR`k{YXsb[gBr {Brf� dw`h�|{BuDr �kb[u m]{YXzy {w�s~svsg b[qsrD� { ykesuDb!� r {}�zy {}rD`c~��mS�rDuDu�ykg rf� bkp ]^Xsb[g b � `cg b
vsg brP �[`cdwvs��{}b[qZdw`k{}rD`c~�� b��Q�sb[~s�[bA�Bd3y mLg bA� �su {frD~]acb[g|m@�s~sg b ykuDrf�|{}rD�wyk~srDd3y {}rD`c~��g� �s�\X
y��8`ceWV b[� {Y� dw`Pa�rD~�J3{YXsg `c��JhX b yk�\X]`k{YXsb[g8`cg yk~ `ceWV b[� { �[`cdwrD~�Jw{}` g bA�|{ y { y uD`�� y {}rD`c~
S{Xsb[g b r {{Xzy���~s`Ba�rf� rDesuDb � �svsvH`cg|{ p ]^Xsb ��� b `k�Tq�m�~zykdwrD�A��vsg `Pa�rDqsbA�iyk~ yk~��QS�b[g�{}` {YXsrf�
{ m�vHbf`k� vsg `cesuDb[d �[p8xim�~zykdwrD�A�ivsg `�qs�s�[bA�8v�X�m6� rD� ykuDu m g b ykuDrf�|{}rD� dw`k{}rD`c~ yk~sq ykuDuD`�S{� � `cg
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��� b[g�yk~sq `ceWV b[� {�rD~�{}b[g}yk� {}rD`c~�� {}`feHbidw`�qsb[uDb[q S�r {YXs`c��{ S�`cg g|m�rD~�J ykeH`c��{�{YXsb {}rDdwbiyk~sq
uD`�� y {}rD`c~B`k�Ny vzykg|{}rD�[�su9ykg b acb[~�{ p _ {�rf� Xs`�S�b acb[g�y �[`cdwvs��{ y {}rD`c~zykuDu mfb	��vHb[~�� r acb dwb {YXs`�q
y��idwb[~�{}rD`c~sb[q rD~L��b[� {}rD`c~ O�p Lsp��cpa]^Xsbf�[`cdwvs��{ y {}rD`c~zyku+~sb[b[q��8� `cg8y3�[`cdwvsuDb	� b[~�a�rDg `c~6P
dwb[~�{8�[`c~�{ ykrD~srD~�J3d3yk~�m � rDdf�su9y {}b[q `ceWV b[� {Y�8d3y m��Q�srD� �Qu m `Pacb[gQS{Xsb[uDd {YXsbfvsg `��[bA�`� rD~�J
� ykvzyk�[r { mw`k�+d3yk~�m Xzykg q%S�ykg bivsu9y { � `cg d �[pEtiu {YXs`c��JhXw{YXsb[g b8ykg bivsg `cdwrf� rD~�J y { {}b[dwv�{Y� {}`
qsb acb[uD`cv dwb[�\Xzyk~srf� d ��� `cgid3yk~zy�JcrD~�J Jcg `�S�rD~�J3�[`cdwvsuDb	��r { mhE)� �s�\XLy��i{YXzy {i`k��� Xsb[~s~sb m
yk~sq yz`cg`�|mQ{YX�� � : � XsbM�#w < �4D&3*14%259! � !0),A7A 573,E�ykvsvsg `�yk�\XFEk{YXsb[rDgEd3y {}�sg r { m rf�-mcb {T{}`ieHb � b[b[~:p
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 �����OK
G8rDg|{}�zyku ��~�a�rDg `c~sdwb[~�{Y� � G �j��� � yk~ rD~ ykqsqsr {}rD`c~@eHb df�su {}r P ��� b[gAE�� �svsvH`cg|{}rD~�J df�su {}rDvsuDb
rD~�{}b[g}yk� {}rD~�Jw��� b[g`�AE:yk~sq qsrf�|{}g rDes��{}b[qFE/g �s~s~srD~�J3`c~ � b acb[g}ykuE�[`cdwvs��{}b[g`� �[`c~s~sb[� {}b[q e�m y
~sb {TS�`cg��/p _ { Xzy��NeHb[�[`cdwb��[`cdwdw`c~ {}`ig b � b[gN{}`8y{G �sS�r {YX eH`k{YX {YXsbA� b�ykqsqsr {}rD`c~zykucvsg `cv6P
b[g|{}rDbA� y�� y x^G � � x8rf�|{}g rDes��{}b[qsG8rDg|{}�zyku ��~�a�rDg `c~sdwb[~�{	� p 
 g b[b[~�XzykufJhX : 
 g bM�hN < �|{ y {}bA�
{YXzy { G Z �|m6�|{}b[d � S{XsrD�\X ykg b � ykvzykesuDb `k�:esg rD~�JcrD~�J {}`hJcb {YXsb[g Jcb[`hJcg}ykv�XsrD� ykuDu m qsrf� vHb[g`� b[q
��� b[g`��rD~3y[� rD~�JcuDb�a�rDg|{}�zyku�S�`cg uDq3df���|{�~sb[�[bA�`�}ykg rDu mweHb qsrf�|{}g rDes��{}b[q:�|m6�|{}b[d �[p���`cdwb{G Z
�|m6�|{}b[d �Bykg b qsrf�|{}g rDes��{}b[qFE�vsg rD~s�[rDvzykuDu m {}` { y �kb ykq�akyk~�{ y�Jcb `k��vzykg}ykuDuDb[u �[`cdwvs��{ y {}rD`c~:p
G Z>b[dwv�Xzy�� rfe[bA��rD~�{}b[g}yk� {}r a�r { mhEQeH`k{YX3eHb {TS�b[b[~ df�su {}rDvsuDb���� b[g`��yk~sq eHb {TS�b[b[~ ��� b[g`��yk~sq
{YXsb8b[uDb[dwb[~�{Y��`k�+{YXsbia�rDg|{}�zyku+S�`cg uDq:p ]^Xsrf��rD~�{}b[g}yk� {}r a�r { mhE�yk~sq {YXsbi��� b � �suD~sbA�`��`k�8XsrfJhXsu m
vH`cvs�su9y {}b[q@a�rDg|{}�zykujS�`cg uDq��AE�d3y �kb G Z#yk~ZrDqsb ykunqsg r a�rD~�J ykvsvsuDrD� y {}rD`c~ � `cg qsb acb[uD`cvsrD~�J
yk~sq rD~�acbA�|{}rfJ�y {}rD~�J u9ykg`Jcb�E�df�su {}r P ��� b[gAE%XsrfJhXsu m rD~�{}b[g}yk� {}r acb qsrf�|{}g rDes��{}b[q}�|m6�|{}b[d �[p

]^Xsb xzg`�|{Tu9ykg`JcbrPT� � ykuDbnx^G � S�y��E{YXsbndwrDuDr { ykg|ma� rDdf�su9y {}rD`c~g�|m6�|{}b[d �6_|o _ �j] : ��yku �hO <
S{XsrD�\X�~sb {TS�`cg��kb[q akykg rD`c���
� rDdf�su9y {}`cg`� � d3ykrD~su m { yk~ �W��� ��� rD~�J qsb[qsrD� y {}b[qI~sb {TS�`cg��W�[p
]^Xsb:� �s�[�[bA�`� `k���6_|o _ �j] {}g rfJhJcb[g b[q@y}�|{ yk~sqzykg q�� vs���`XZrD~L{YXsbw� `cg d `k��x8rf�|{}g rDes��{}b[q
_ ~�{}b[g}yk� {}r acbw��rDdf�su9y {}rD`c~ : _ ��� �hO&< pg_ ~ � vsr {}bf`k� r {Y� � �s�[�[bA�`�AE-vsg `cesuDb[d � S�r {YXLx _|�)E0� �s�\X
y�� r {Y��uDrDdwr {}b[q!� � yku9ykesrDuDr { m yk~sq {YXsb g rfJcrDqsr { m � yk��� b[q e�m b[dfeHb[qsqsrD~�Jwr {Y�iykvsvsuDrD� y {}rD`c~ rD~
r {Y�Bykg �\Xsr {}b[� {}�sg b�E Xzy acb d3ykqsb3{YXsb dwrDuDr { ykg|mL�[`cdwdf�s~sr { m@� b[b[u�{YXsb ~sb[b[q {}`Ldw`Pacb `c~:p
]N`!� �svsvH`cg|{ r {Y� S�rDqsb[gaJc`�ykuf� � `cgidw`�qsb[uDuDrD~�Jwyk~sq � rDdf�su9y {}rD`c~FEs{YXsb �8� x8b[vzykg|{}dwb[~�{8`k�
x8b � b[~�� b �|{ ykg|{}b[q {YXsb � rfJhX6P |+b acb[uEtig �\Xsr {}b[� {}�sg b : �a|+t <TrD~sr {}r9y {}r acb�E/{}` qsb�xz~sbwyk~ `cvHb[~
� g}ykdwb�S�`cg��3� `cg�{YXsb rD~�{}b[g `cvHb[g}ykesrDuDr { mw`k��Xsb {}b[g `hJcb[~sb[`c��� � rDdf�su9y {}rD`c~�� : o rDu �hN < p

��`cdwb�`k{YXsb[g �|m6�|{}b[d � S�`cg|{YX�mB`k�7~s`k{}b ykg b x _ G � � x8rf�|{}g rDes��{}b[q _ ~�{}b[g}yk� {}r acb{G8rDg|{}�zyku
��~�a�rDg `c~sdwb[~�{	� � g `cd {YXsb �WS�b[qsrf�`X _ ~��|{}r {}��{}b `k� ��`cdwvs��{}b[gw���[rDb[~s�[b : ��ykgY�hO&<qE���vsuDrD~sb
� g `cd o r {Y� �sesrf�`Xsr���uDb[� {}g rD� Z�bA� b ykg �\X=|-ykeH`cg}y {}`cg rDbA��: 	Zy {\�#w <qE+yk~sqLt8G _ t Z ��: 	@bA�Y�hO4< p
l�`k{YX x _ G �Lyk~sq t8G _ t Z �>��{}rDuDrf� b�yiu9y mcb[g b[q ykvsvsg `�yk�\Xf{}` x^G � � �svsvH`cg|{ME�x _ G �LeHb[rD~�J
`cg rfJcrD~zykuDu m ezy�� b[q `c~ y3qsrf�|{}g rDes��{}b[q b[~�a�rDg `c~sdwb[~�{ � ykuDuDb[q _|�6_|� yk~sq]��vsuDrD~sb `c~ r {Y� `�S�~
_ ~�{}b[g}yk� {}r acb �6Xzykg rD~�J ]Ng}yk~��|� b[g:I�g `k{}`��[`cu p t8G _ t Z ���[`c~s�[b[g ~��3r {Y� b[u �idw`cg b
S�r {YX {YXsb
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qsrf�|{}g rDes��{}rD`c~ `k�Eqzy { yByk~sq �[`cdwvs��{ y {}rD`c~ rD~ y Xsb {}b[g `hJcb[~sb[`c��� ~sb {TS�`cg��/p

� �� ���
� � �����

]^Xsrf� �\Xzykv�{}b[g vsg `Pa�rDqsb[qZyH� �sg|acb m]`k��yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA�-XsrfJhXsuDrfJhX�{}rD~�J3{YXsbBqsr �7b[g P
b[~s�[bA� eHb {TS�b[b[~]{YXsbBrD~�{}b[g}yk� {}r acbf{}b[�\Xs~sr��Q�sbA� yk~sq {YXsbBvsg `��[b[qs�sg}ykuT`c~sbA�AENyk~sq � `��[��� rD~�J
dw`cg bw`c~ yk��{}`cd3y {}rD�Bdw`k{}rD`c~�Jcb[~sb[g}y {}rD`c~:p t#g b a�rDb�S `k��g b yku P {}rDdwbwyk~srDd3y {}rD`c~ rD~@{YXsb
�[`c~�{}b	��{ `k� a�rDg|{}�zykuib[~�a�rDg `c~sdwb[~�{Y�}Xzy�� ykuf� ` eHb[b[~Ivsg `Pa�rDqsb[q:p lnm>qs`crD~�JZ{YXzy {ME {YXsrf�
�\Xzykv�{}b[g ykrDdwb[q {}`B�[u9ykg r �2mw{YXsb �s~sqsb[g u m�rD~�J �[`c~s�[b[v�{Y� g bAJ�ykg qsrD~�Jf{YXsbgJcb[~sb[g}y {}rD`c~ `k�Tyk~6P
rDd3y {}rD`c~��ia�r9y b	��{}b[g ~zyku vsg `��[b[qs�sg bA�AETyk~sq]{YXQ��� {}` esg rD~�J ykeH`c��{ yk~]�s~sqsb[g`�|{ yk~sqsrD~�J `k�
{YXsb8g b��Q�srDg b[dwb[~�{Y��� `cgnrD~�{}bAJcg}y {}rD~�Jfyk~ yk~srDd3y {}rD`c~Bdw`�qs�suDb�{}`m� rDdf�su9y {}rD`c~wb[~�JcrD~sbA�n{YXzy {
dw`�qsb[u:eHbAXzy a�rD`c�sg�`k�N{YXsbgJcb[`cdwb {}g rD� `ceWV b[� {Y� rD~�ac`cu acb[q:p
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]^Xsb ��� b `k�E�[`cdwvs��{}b[g{� rDdf�su9y {}rD`c~ rf��rD~s�[g b y�� rD~�JBeHb[� yk��� b `k�E{YXsb eHb[~sb�xs{Y� r {�vsg `Pa�rDqsbA�[p
ta� y dw`�qsb[unb akykuD�zy {}rD`c~]{}`�`cunr {frf� dw`cg b3vH`�S�b[g|� �su�yk~sq dw`cg b3�[`cdwvHb[uDuDrD~�J {YXzyk~ yk~�m
`k{YXsb[g {}`�`cu�y akykrDu9ykesuDb {}` qzy {}b : � b[gY�#w < p
yz`cg {YXsbwg b yku � v�X�m6� rD� yku � �|m6�|{}b[d S{XsrD�\X@qs`�bA�
~s`k{ b	��rf�|{ME1� rDdf�su9y {}rD`c~�� � yk~LeHb vHb[g|� `cg dwb[q {}` vsg b[qsrD� { r {Y�8eHbAXzy a�rD`c�sg yk~sq Xsb[uDv ���8{}`
qsb[�[rDqsbgS{Xsb {YXsb[g {YXsb[�|m6�|{}b[d � yk~ eHb es�srDu { `cg�~s`k{ME/`cg�{}`wdw`�qsr �2m r { eHb � `cg b r {�rf��es�srDu { p
yz�sg|{YXsb[g dw`cg b�EQ{YXsba�|m6�|{}b[d#� yk~ eHba�|{}�sqsrDb[q ��� rD~�Jfqsr �7b[g b[~�{�{}rDdwb�� g}ykdwbA� � �s�\X y����[`cd P
vsg bA�`� b[q@{}rDdwb {}`}� vHb[b[q@�sv@yH�|{}�sq�mhEN`cg b	��vzyk~sqsb[q]{}rDdwbf{}` `ce�� b[g|acbw{YXsbBqsb { ykrDuf� `k��y
�|{}�sq�mcpB��`cdwvs��{}b[g � rDdf�su9y {}rD`c~��aXzy acb {YXsbBykesrDuDr { m {}`
S�`cg�� `c~Ld3yk~zy�Jcb ykesuDb {}rDdwbfyk~sq
� vzy {}r9yku�� � ykuDbA�AEWS{Xsb[g b�{YXsb�{}rDdwb^� � ykuDb rD~B{YXsb g b ykuzb	��vHb[g rDdwb[~�{�rf��{}`�` uD`c~�J `cg�{}`�`[�`Xs`cg|{
� bkp Jsp-dw`Pacb[dwb[~�{f`k��vsu9yk~sb {Y�AE�J�yku9y ��rDbA� yk~sq]� y��|{ �\Xsb[dwrD� yku `cg ~Q�s�[uDb ykg g b yk� {}rD`c~���� pH_ ~
ykqsqsr {}rD`c~FETe�m ��� rD~�J � rDdf�su9y {}rD`c~@r { rf�fvH`h�`� rDesuDb3{}`L�[g b y {}b y dw`�qsb[u�yk~sqRyk�[�[`cdwvzyk~�m#P
rD~�J yk~srDd3y {}rD`c~ {YXzy {8{}g �su m g b[vsg bA� b[~�{Y� yk~Lb	��rf�|{}rD~�J `cg8vsg `cvH`h� b[qL� yk�[rDuDr { mcpg]^XsbB��� b `k�
yk~srDd3y {}rD`c~}S�rDuDu�Xsb[uDv {}` �[`cdwdf�s~srD� y {}bfrDqsb y��AE8� b[uDuTvsg `�V b[� {Y� yk~sq]es�srDuDq �[`c~%xzqsb[~s�[bwrD~
g b[�[`cdwdwb[~sqzy {}rD`c~��[p

 r acb[~]{YXsbA� b3eHb[~sb�xs{Y�fyk~sq@`c~�Jc`crD~�J rDdwvsg `Pacb[dwb[~�{Y� rD~]eH`k{YX=Xzykg q%S�ykg b yk~sq=� `k�2{QP

S�ykg b {}b[�\Xs~s`cuD`hJcrDbA�AE/r { rf� ~zy {}�sg}yku+{}`3b	��vHb[� {8{YXsb ��� b-� rDdf�su9y {}rD`c~H� `k�2{TS�ykg b {}`3eHb b acb[~
dw`cg bmS�rDqsbA� vsg b ykq:p Z�b[� ykuDuDrD~�J {YXsbBrf�`� �sbA� rD~�{}g `�qs�s�[b[q]rD~@� Xzykv�{}b[g[O%E+{YXsbwykq�akyk~s�[bB`k�
a�rDg|{}�zyku�g b ykuDr { m ykvsvsuDrD� y {}rD`c~�� � ��JhJcbA�|{Y�3{YXsb ~sb[b[q<� `cgB{YXsb rD~�{}bAJcg}y {}rD`c~R`k� � rDdf�su9y {}rD`c~
� `k�2{TS�ykg b {}`Lyk~srDd3y {}rD`c~Zyk~sqZa�rf� �zykuDrfe y {}rD`c~=� `k�2{TS�ykg b {}` �[g b y {}b!XsrfJhX
xzqsb[uDr { m@a�rDg|{}�zyku
b[~�a�rDg `c~sdwb[~�{Y�[p yzg `cd yg�|m6�|{}b[d#ykg �\Xsr {}b[� {}�sg}yku/vH`crD~�{n`k�7a�rDb�SgE6Xs`�S�b acb[gAE�{YXsb[g b rf� df�s�\X

wch
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mcb { {}`ZeHb qs`c~sb {}`Z�[`c~��|{}g �s� { y�S�b[uDuiqsb�xz~sb[q � g}ykdwb�S�`cg�� S{XsrD�\X>b[~zykesuDbA�
� b ykdwuDbA�`�
rD~�{}bAJcg}y {}rD`c~]`k�{� rDdf�su9y {}rD`c~Lb[~�JcrD~sbA�frD~�{}` Jcg}ykv�XsrD�A�fyk~sq yk~srDd3y {}rD`c~ � `k�2{TS�ykg bkps]N` g brP
dwrD~sqZ{}` {YXsb g b ykqsb[gAEn{YXsrf�f{YXsbA� rf�wykrDd � {}`L�[`c~�{}g rDes��{}b {}` {YXsb g b ykuDrfe y {}rD`c~@`k�a� �s�\X y
� g}ykdwb�S�`cg�� e�m y { {}b[dwv�{}rD~�J {}`3rDqsb[~�{}r �2m rD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~��i`��[�[�sg g rD~�JweHb {TS�b[b[~ {YXsb
� rDdf�su9y {}rD`c~@yk~sq a�rf� �zykuDrfe y {}rD`c~�� `k�2{TS�ykg b dw`�qs�suDbA�[p]l��srDuDqsrD~�J {}`�S�ykg q��f{YXsrf� ykrDd {YXsrf�
�\Xzykv�{}b[g y { {}b[dwv�{Y�B{}`=���kb {}�\X�y]vsrD� {}�sg b `k� Xs`�S {YXsb}� rDdf�su9y {}rD`c~ � `k�2{TS�ykg b vzyk� � y�JcbA�
S�`cg��+E-yk~sq S{Xzy { qs` {YXsb m vsg `�qs�s�[bwy��8`c��{}vs��{ME:{YXzy { � yk~LeHb g b[u9y {}b[q {}` {YXsb �[g b y {}rD`c~
`k�E{YXsb a�rf� �zyku+eHbAXzy a�rD`c�sg�`k�E{YXsb[� rDdf�su9y {}b[q b[~�{}r {}rDbA�[p�l�b � `cg b b	�sykdwrD~srD~�Jf{YXsb rD~�{}b[g ~zykuf�
`k�E{YXsb[� rDdf�su9y {}rD`c~ dw`�qsb[uDrD~�JBykvsvsg `�yk�\XsbA�AE7yk~ `Pacb[g|a�rDb�S"`k�E{YXsb b��7`cg|{Y��� `cg�qsb acb[uD`cvsrD~�J
�[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q � rDdf�su9y {}rD`c~s� `k�2{TS�ykg bBrf� vsg `Pa�rDqsb[q:p ]^Xsrf� rf�8� `cuDuD`�S�b[qLe�mLy acb[g|m
esg rDb � Xsrf�|{}`cg|m `k� {YXsb b ac`cuD��{}rD`c~ `k�n{YXsb ��� bB`k��yk~srDd3y {}rD`c~ rD~ �[`c~�V �s~s� {}rD`c~ S�r {YX � rDdf�6P
u9y {}rD`c~@yk� {}r a�r {}rDbA�AE8S{XsrD�\X rf� {YXsb[~Z� `cuDuD`�S�b[q@e�mZy qsrf� �[���`� rD`c~Z`k�^� rDdf�su9y {}rD`c~]dw`�qsb[uDrD~�J
ykvsvsg `�yk�\XsbA��ykrDdwrD~�J�{}`i�[u9ykg r �2m {YXsb�b��7b[� {�`k�/qsr �7b[g b[~�{ � rDdf�su9y {}rD`c~ dw`�qsb[uDrD~�J�{}b[�\Xs~sr��Q�sbA�
{}` {YXsba� rDdf�su9y {}rD`c~6P yk~srDd3y {}rD`k~ rD~�{}b[g}yk� {}rD`c~wvzy { {}b[g ~��[p yErD~zykuDu mfy {}`cv3uDb acb[u/dw`�qsb[u/rf� qsbrP
acb[uD`cvHb[q {}`w� ykv�{}�sg b {YXsb d3ykrD~ rD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~��a�|{}b[dwdwrD~�J � g `cd#{YXsb rD~svs��{Y�iyk~sq
`c��{}vs��{Y��`k�N{YXsbg� rDdf�su9y {}rD`c~ �[`cdwvH`c~sb[~�{Y�[p
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]^Xsb8ezy�� rD�8b[uDb[dwb[~�{Y��`k�Ny dw`�qsb[uDuDrD~�J yk~sq!� rDdf�su9y {}rD`c~Bb[~�a�rDg `c~sdwb[~�{�rD~s�[uD�sqsb8y��2a�rf� �zyku �
dw`�qsb[uDuDrD~�J3{}`�`cu�S�r {YX@y!Jcg}ykv�XsrD� yku�dw`�qsb[uTb[qsr {}`cgAENyH� rDdf�su9y {}`cgAE:dw`�qsb[u�qzy { ykezy�� bA� � `cg
�|{}`cg rD~�J dw`�qsb[u�uDrDesg}ykg rDbA� : |+b[bM�#w <qETyk~sqL{}`�`cuf� � `cg `c��{}vs��{ yk~zyku m6� rf�AE-a�rf� �zykuDrfe y {}rD`c~Lyk~sq
yk~srDd3y {}rD`c~:p ��b[b : tiqzyh�hU&<�yk~sq : � bA�Y�#b&<�� `cgfb��7`cg|{Y� {YXzy {BykrDd {}` bA�|{ ykesuDrf�`X Jcb[~sb[g}yku
rD~�{}b[g|� yk�[bA��� `cg�rDdwvsuDb[dwb[~�{ y {}rD`c~3`k�E{YXsbA� b b[uDb[dwb[~�{Y� y����[`cdwvH`c~sb[~�{Y�[p
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]^Xsb rDdwvH`cg|{ yk~s�[b `k�ndw`�qs�su9ykg�dw`�qsb[uE�[`c~��|{}g �s� {}rD`c~ rf� S�b[uDu �Q~s`�S�~LrD~ {YXsbm� rDdf�su9y {}rD`c~
�[`cdwdf�s~sr { mcpTo `h�|{�`k�z{YXsb�dw`�qsb[uDrD~�J yk~sq � rDdf�su9y {}rD`c~ u9yk~�Jc�zy�JcbA�CXzy acb^� vHb[�[r9yku�vsg `hJcg}ykd
dw`�qs�suDbA��� `cg qsbA� �[g rDesrD~�J:� �se��|m6�|{}b[d � � � ykuDuDb[q}� �sesdw`�qsb[uf�AEHesuD`�� �W�AE)� bAJcdwb[~�{Y�AE7b {}�kp � {}`
eHb ��� b[qRy�� es�srDuDqsrD~�J esuD`�� �W� `k��dw`cg b �[`cdwvsuDb	�=�|m6�|{}b[d dw`�qsb[uf�[p ]^XQ���AEnuDrDesg}ykg rDbA� `k�
� g b��Q�sb[~�{}u mL��� b[q�� �sesdw`�qsb[uf� ykg b es�srDu { � `cg d3yk~�m qsr �7b[g b[~�{ ykvsvsuDrD� y {}rD`c~ qs`cd3ykrD~��AE+e�m
dwb yk~���`k�1S{XsrD�\X dw`�qsb[uH�[`c~��|{}g �s� {}rD`c~ eHb[�[`cdwbA��b y�� rDb[g�yk~sq uDbA�`��b[g g `cg�vsg `c~sbkp�o `�qsb[g ~
u9yk~�Jc�zy�JcbA�fykuf� ` ykuDuD`�S XsrDb[g}ykg �\XsrD� ykundw`�qsb[uDrD~�J�EEr p bkps� �sesdw`�qsb[uf�f� yk~ �[`c~�{ ykrD~
� d3ykuDuDb[g
� �sesdw`�qsb[uf�[p ��`cdwb rf�`� �sbA� rD~ � rDdf�su9y {}rD`c~HS{Xsb[g bf� �sg|{YXsb[g rDdwvsg `Pacb[dwb[~�{ rf�i~sb[b[qsb[q@ykg b
XsrfJhXsu m<g b[u9y {}b[q {}` {YXsb �[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q�vsg `hJcg}ykdwdwrD~�J@g bA� b ykg �\X:p ��vHb[�[r�xz� ykuDu mhE
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{YXsbA� b3rD~s�[uD�sqsb eHb[rD~�J ykesuDb {}`}� rDdf�su9y {}b �[`cdwvsuDb	� �|m6�|{}b[d �[S�r {YX]vzykg|{Y� � g `cd qsr �7b[g b[~�{
vsg `�qs�s�[b[g`�AE�yk~sqfeHb[rD~�J8ykesuDb {}`ib	���\Xzyk~�Jcb�dw`�qsb[uf�-eHb {TS�b[b[~Bqsr �7b[g b[~�{E{}`�`cuf�[pE��rD~s�[bn{YXsb[g b
ykg b ~s`
S�b[uDu P bA�|{ ykesuDrf�`Xsb[q �|{ yk~sqzykg q��8� `cg �[`cdwvH`c~sb[~�{ rDdwvsuDb[dwb[~�{ y {}rD`c~ yk~sqLrD~�{}b[g `cvHb[g P
y {}rD`c~FE�{YXsbg� rDdf�su9y {}rD`c~3�[`cdwvH`c~sb[~�{Y��vsg `�qs�s�[b[q � dw`h�|{}u m:� �sesdw`�qsb[u+uDrDesg}ykg rDbA���nykg b �[`c~6P
xz~sb[q {}` ywvzykg|{}rD�[�su9ykg�dw`�qsb[uDrD~�JBu9yk~�Jc�zy�Jcb `cg b[~�a�rDg `c~sdwb[~�{ p{]^Xsrf� � r {}�zy {}rD`c~ g bA�|{}g rD� {Y�
{YXsbig brP ���}ykesrDuDr { m `k�+�[`cdwvH`c~sb[~�{Y��yk~sq `ce��|{}g �s� {Y��{YXsbig b ykuDrfe y {}rD`c~B`k�-y[� `k�2{TS�ykg b8d3ykg��kb {
`k� rD~sqsb[vHb[~sqsb[~�{}u m vsg `�qs�s�[b[q � rDdf�su9y {}rD`c~ �[`cdwvH`c~sb[~�{Y�[p x8bA� vsr {}b {YXsbfy akykrDu9ykesrDuDr { m `k� y
Jcg b y {�~Q�sdfeHb[g�`k�1� rDdf�su9y {}rD`c~ {}`�`cuf� �$� vHb[�[r9ykuDrfe[b[qB� `cg�qsr �7b[g b[~�{�ykvsvsuDrD� y {}rD`c~wykg b y��AE%� �s�\X
y�� b[uDb[� {}g `c~srD�B`cg uD`hJcrD� ykuT�[rDg �[�sr {Y�AENdwb[�\Xzyk~srD� yku�`cg[X�m�qsg}yk�suDrD� �|m6�|{}b[d �AET�\Xsb[dwrD� yku vsg `2P
�[bA�`� bA�AE/�[`c~�{}g `cuF�|m6�|{}b[d �AEzb {}�kp �rEzrD~ dw`h�|{�� y�� bA��r {�rf��~s`k{�vH`h�`� rDesuDbi{}` b	���\Xzyk~�Jcb dw`�qsb[uf�
eHb {TS�b[b[~L{YXsb[d p ��`�E:r {8rf�aXzykg qsu m vH`h�`� rDesuDb {}` �\Xzyk~�Jcbf{}` yk~s`k{YXsb[g � rDdf�su9y {}`cg^S�r {YXs`c��{
Jcb[~sb[g}y {}rD~�J ykuDu+{YXsb �[���|{}`cd uDrDesg}ykg rDbA� y�J�ykrD~FE/`cg�{}` ��� b ywdw`�qsb[u8S�r {YX qsr �7b[g b[~�{i{}`�`cuf�[p
_ `cg rf� r { vH`h�`� rDesuDbf{}` b y�� rDu m vHb[g|� `cg d�dwr ��b[q6P qsrf� �[rDvsuDrD~sb-� rDdf�su9y {}rD`c~:p[_ { rf� b	��{}g b[dwb[u m
qsr �w�[�su { {}` ��� bfqsr �7b[g b[~�{ � vHb[�[r9yku P vs�sg vH`h� b {}`�`cuf��{}` dw`�qsb[u-qsr �7b[g b[~�{ vzykg|{Y�i`k�ny3�[`cd P
vsuDb	�=�|m6�|{}b[d yk~sq]{YXsb[~Z{}` dwb[g`Jcbw{YXsb3vzykg|{Y� {}` d3y �kb y dw`�qsb[u `k��{YXsbw{}`k{ yku �|m6�|{}b[d
: o y {\�hO&< p
]^Xsba� rDdf�su9y {}rD`c~ �[`cdwdf�s~sr { m rf�nyMS�ykg b `k�:{YXsb vsg `cesuDb[d �AE�yk~sqwrD~sqsb[b[qFEQ{YXsb[g b8ykg b�b � P

� `cg|{Y��� `cg�qsb acb[uD`cvsdwb[~�{�`k�Eym�|{ yk~sqzykg q vsu9y { � `cg d � `cg��[`cdwvH`c~sb[~�{�rDdwvsuDb[dwb[~�{ y {}rD`c~3yk~sq
rD~�{}b[g �[`c~s~sb[� {}rD`c~:pjR8~sb�ykvsvsg `�yk�\Xm� ��JhJcbA�|{Y���|{ yk~sqzykg qsrfe y {}rD`c~ `k�sdw`�qsb[uDrD~�J�u9yk~�Jc�zy�JcbA�+{}`
� b[g|acbfy�� yk~ b	���\Xzyk~�Jcb dwb[qsrD�sd#eHb {TS�b[b[~ akykg rD`c���^� rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y�[p�o `�qsb[uf�
yk~sq � �sesdw`�qsb[uf��S{Xs`h� b�rD~�{}b[g|� yk�[bA� yk~sq eHbAXzy a�rD`c�sg ykg b�qsb�xz~sb[qwrD~By �|{ yk~sqzykg qFEQ�s~sr � `cg d
dw`�qsb[uDuDrD~�J�u9yk~�Jc�zy�JcbT� yk~ eHb ��� b[q rD~ ykuDu {YXsb b[~�a�rDg `c~sdwb[~�{Y�-{YXzy {8� �svsvH`cg|{-{YXsbj�|{ yk~sqzykg q:p
Z�b[�[b[~�{}u mf{TS�` qs`cd3ykrD~6P rD~sqsb[vHb[~sqsb[~�{�dw`�qsb[uDrD~�Jiu9yk~�Jc�zy�JcbA�AE�~zykdwb[u m o `�qsb[uDrD� y : o y {\�hU&<
yk~sq!G �ix |0P t o ��: G �ix(<qEzykg b eHb[rD~�J qsbA� rfJc~sb[q rD~ vzykg}ykuDuDb[uqEWS�r {YXH�|{ yk~sqzykg qsrfe y {}rD`c~ rD~
dwrD~sq:p R8~sb qsg}yMS�ezyk� � `k��{YXsrf�8ykvsvsg `�yk�\XL� yk~ eHb-� b[b[~Lb y�� rDu m ��{YXsb dw`�qsb[uNqsb�xz~sr {}rD`c~��
Xzy acb {}`BeHb8{}g}yk~��|� `cg dwb[q � g `cd {YXsb �|{ yk~sqzykg q u9yk~�Jc�zy�Jcbi{}` {YXsb ~zy {}r acb u9yk~�Jc�zy�Jcb8`k�Eyk~
b[~�a�rDg `c~sdwb[~�{�� `cgT���}y�Jcbkp ��`�E�r �7yi{}g}yk~�� u9y {}`cgErf��~s`k{ y akykrDu9ykesuDb�E {YXsb��[`cdwvH`c~sb[~�{Y��� yk~s~s`k{
eHbw��� b[q:p!yz�sg|{YXsb[g dw`cg b�E8� rD~s�[bB{YXsbw�[`cdwvH`c~sb[~�{Y� ykg bwvsg `Pa�rDqsb[q@rD~]y}XsrfJhX6P uDb acb[u�dw`�q6P
b[uDrD~�J u9yk~�Jc�zy�Jcb�EE{YXsb[rDg vsg `Pa�rDqsb[g`�f� yk~s~s`k{ �[`c~�{}g rDes��{}b3{}` {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~L`k��{YXsb
�[`cdwvH`c~sb[~�{ � �8esrD~zykg|m � `cg d}EHr p bkp8{YXsb m � yk~s~s`k{ vsu9yk�[b dw`�qsb[u PT� vHb[�[r�xz� �[`�qsb � g b[u9y {}b[q {}`
rD~�{}bAJcg}y {}rD`c~FEsb��Q�zy {}rD`c~ � `cuD��{}rD`c~FEsvzykg}ykuDuDb[uDrf� d}E�b {}�kp � rD~ {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~FE6S{Xsb[g b y��
eHb[rD~�J ykesuDbf{}` qs`H� ` �[`c�suDqLrDdwvsg `Pacbf{YXsb � vHb[b[q=� rfJc~sr�xz� yk~�{}u mcp ti~s`k{YXsb[g d3y�V `cg8qsg}yMS
ezyk� �Brf� {YXzy {ME�{YXsbi�[`cdwvH`c~sb[~�{Y��vsg `Pa�rDqsb[qw{YXsrf� S�y m3ykg b8y { � `c�sg �[brP uDb acb[uqE�{YXQ����ykg b `cvHb[~
{}` y�S{Xsr {}brP eH` �<���}y�Jcb�E�{YXsb g rf���W� `k� S{XsrD�\X Xzy acb eHb[b[~ �|{ y {}b[q>rD~>� Xzykv�{}b[g h�p ti~
yku {}b[g ~zy {}r acb:�|{ yk~sqzykg qsrfe y {}rD`c~@b��7`cg|{MET~zykdwb[u mL{YXsb x ��esuD`�� �]ykvsvsg `�yk�\X : Ri{ {\�hU <qE���� bA�



���������
	����h�������
	�������������� �h� � � �T��������� ����� ����� � ��������� whb

Jcb[~sb[g}yku P vs�sg vH`h� b�vsg `hJcg}ykdwdwrD~�Jiu9yk~�Jc�zy�JcbA� � �s�\X y�� yCR Z�]{Z�t8_[EQ� `cg �����>{}` qsb�xz~sb
�|{ yk~sqzykg qLrD~�{}b[g|� yk�[bA� � `cg dw`�qsb[uf�8`cg � �sesdw`�qsb[uf�[pm_ dwvsuDb[dwb[~�{ y {}rD`c~��i`k�n{YXsb rD~�{}b[g|� yk�[bA�
ykg b3� ykuDuDb[qZx ��esuD`�� �W�[p x ��esuD`�� �W�AETb[r {YXsb[gfy {m� `c�sg �[brP uDb acb[u � rD~]{YXsb:�}ykdwb3u9yk~�Jc�zy�Jcb3y��
r {Y�8rD~�{}b[g|� yk�[b �rE+`cg vH`h�`� rDesu m �[`cdwvsrDuDb[q {}` y esrD~zykg|m � `cg d}E:� yk~LeHb uDrD~ �kb[q {}`hJcb {YXsb[g � `cg
� rDdf�su9y {}rD`c~:pNtivsvzykg b[~�{}u m {YXsbA� b8�[`cdwvH`c~sb[~�{Y��qs` ~s`k{�~sb[b[q3{}g}yk~��|� `cg d3y {}rD`c~:pTo `�qsb[uDrD~�J
yk~sq � rDdf�su9y {}rD`c~ b[~�a�rDg `c~sdwb[~�{Y�3ykg b b	��vHb[� {}b[q<{}`@eHb ykesuDb {}`]vsg `�qs�s�[b {YXsb x ��esuD`�� �
b��Q�sr akykuDb[~�{Y�w`k�i{YXsb dw`�qsb[uf� `cg � �sesdw`�qsb[uf� S�g r { {}b[~<rD~ {YXsb[rDgB�[���|{}`cd u9yk~�Jc�zy�Jcbkp Ri�
�[`c�sg`� b�Esr {�rf��ykuf� `fvH`h�`� rDesuDb�{}`f�[`�qsb8yfx ��esuD`�� �hP �[`cdwvzy {}rDesuDb�dw`�qsb[u/qsrDg b[� {}u mwrD~ y-Jcr acb[~
vsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�JcbkpC]^Xsb[g b ykg b�`k{YXsb[gE{ m�vHbA� `k�HesrD~zykg|m �[`cdwvH`c~sb[~�{Y�AEc� `cgTb	�sykdwvsuDb
{YXsbm� bAJcdwb[~�{Y�8`k� �n�%| : �iy m%��h <Tyk~sq]�#P � �s~s� {}rD`c~�� `k���6_|o �a|1_ _ � pF]^XsbA� b qsr �7b[g�� g `cd
x ��esuD`�� �W��rD~3{YXzy {ME�rD~ {YXsrf��� y�� b8{YXsb rD~�{}b[g|� yk�[bA��ykg b8d3ykvsvHb[q {}`Byfdw`�qsb[uDrD~�J u9yk~�Jc�zy�Jcb�E
� `@{YXsb �[`cdwvH`c~sb[~�{Y� ykg b {}g b y {}b[q�y��
� �sesdw`�qsb[uf� y {3{YXsb dw`�qsb[uDrD~�J]uDb acb[u �8yk~sq {YXsb[rDg
rDdwvsuDb[dwb[~�{ y {}rD`c~�� ykg bBuDrD~ �kb[qL{}` {YXsbw�[`�qsb Jcb[~sb[g}y {}b[q@e�m {YXsbwdw`�qsb[uDrD~�J yk~sq�� rDdf�su9y�P
{}rD`c~ b[~�a�rDg `c~sdwb[~�{ p<t {YXsrDg q �|{ yk~sqzykg qsrfe y {}rD`c~ b��7`cg|{w`k�8rD~�{}b[g bA�|{3rf� {YXsb�� rfJhX |+b acb[u
tig �\Xsr {}b[� {}�sg b �
�a|+t �rEsrD~�{}g `�qs�s�[b[q b ykg uDrDb[g�rD~ � Xzykv�{}b[g{Ow��b[� {}rD`c~HO�p N�p O�p��a|+t"ykrDd ��y {
qsrf�|{}g rDes��{}b[q=� rDdf�su9y {}rD`c~ S�r {YXZvsg `hJcg}ykdwdwrD~�J u9yk~�Jc�zy�JcbwrD~sqsb[vHb[~sqsb[~�{ esrD~zykg|mL�[`cdwvH`2P
~sb[~�{Y�[p t d3y�V `cg ykq�akyk~�{ y�Jcbw`k���[`cdwvH`c~sb[~�{Y� eHb[rD~�J esrD~zykg|mLrf� {YXsbwb[~�� `cg �[b[dwb[~�{f`k��y
esu9yk� �hP eH` � ���}y�Jcbkp tiuf� `�E�{YXsb[g b rf��~s`B~sb[b[q � `cg�{YXsb[rDg�g brP �[`cdwvsrDu9y {}rD`c~FE�yk~sq {YXsb �[`cdwvH`2P
~sb[~�{ vsg `Pa�rDqsb[g`� � yk~ `cv�{}rDdwrfe[bi{YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~��n� `cg�{YXsb eHbA�|{ vHb[g|� `cg d3yk~s�[bkp

IEykg}ykuDuDb[u qsb acb[uD`cvsdwb[~�{Y� � yk~ ykuf� ` eHb3`ce�� b[g|acb[q rD~@{YXsb qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~
�[`cdwdf�s~sr { mcp ]^Xsb dw`h�|{�~s`k{ ykesuDb8b��7`cg|{�{}` qsb acb[uD`cv ym�|{ yk~sqzykg q ykvsvsg `�yk�\X {}` qsrf� �[g b {}brP
b acb[~�{ dw`�qsb[uDrD~�J!S{XsrD�\X ykqsqsg bA�`� bA�f{YXsb3~sb[b[q��f`k��y �[`cdwvH`c~sb[~�{QP `cg rDb[~�{}b[q@v�XsrDuD`h� `cv�X�mhE
rf� {YXzy { `k��x � G � � `cg d3ykuDrf� d : �7b[r �cj < p x � G � rf� yH� b {QP {YXsb[`cg b {}rD� � `cg d3ykuDrf� d�: taXs~���L4<
S�r {YXsrD~ S{XsrD�\X@`c~sbwdf���|{-� vHb[�[r �2m � �i{YXsbwezy�� rD�Bdw`�qsb[uf�AE+� g `cd�S{XsrD�\X@u9ykg`Jcb[g `c~sbA� ykg b
es�srDu {METyk~sq h �gXs`�S {YXsbA� b dw`�qsb[uf�fykg b3�[`c~s~sb[� {}b[q {}`hJcb {YXsb[gfrD~=XsrDb[g}ykg �\XsrD� ykund3yk~s~sb[g[p
]^XsbLezy�� rD� dw`�qsb[uf� ykg b � ykuDuDb[q 14+.#&%259! dw`�qsb[uf� yk~sq��[`cdwvH`c�s~sq � �[`cdwvsuDb	���wdw`�qsb[uf�
ykg bf� ykuDuDb[q�!$#&)>'*A -�� dw`�qsb[uf�8yk~sq {YXsb m {}b[uDuCXs`�S�{}` �[`c�svsuDb � �[`c~s~sb[� {	�a� b acb[g}ykuT�[`cdwvH`2P
~sb[~�{wdw`�qsb[uf� {}`hJcb {YXsb[gf{}` � `cg d y ~sb�S dw`�qsb[u p �Tacb[g|mRx � G �Zdw`�qsb[u�rf� y��`� `��[r9y {}b[q
S�r {YX yk~Lyke��|{}g}yk� { vsg `��[bA�`� `cg S{XsrD�\X rf�8� ykvzykesuDb `k�nrD~�{}b[g vsg b {}rD~�J3{YXsbfq�m�~zykdwrD�A�8`k� {YXsb
dw`�qsb[u : � rDd:��L>< p ]^Xsb V `ceB`k�:yk~wyke��|{}g}yk� { � rDdf�su9y {}`cg � vsg `��[bA�`� `cg��E� `cg yk~wy {}`cdwrD��dw`�qsb[u
rf� {}`s� �\Xsb[qs�suDb3{YXsb3~sb	��{ b acb[~�{ {}rDdwbwyk~sqZg b��Q�sbA�|{ {YXsb y��`� `��[r9y {}b[q y {}`cdwrD�Bdw`�qsb[u�{}`
b	��b[�[��{}b3r {Y� {}g}yk~�� r {}rD`c~ � �s~s� {}rD`c~�� yk~sq@`c��{}vs��{ � �s~s� {}rD`c~L{}rDdwb[u mcp ]^Xsb3vsg `��[bA�`� `cg`� � `cg
�[`c�svsuDb[qLx � G � dw`�qsb[uf�8ykg bf� ykuDuDb[q �[`�`cg qsrD~zy {}`cg`�8yk~sq {YXsb m ykg bfg bA� vH`c~�� rDesuDb � `cga�|m�~6P
�\Xsg `c~srfe[rD~�J {YXsbB�[`cdwvH`c~sb[~�{[� rDdf�su9y {}`cg`� � `cg � �\Xsb[qs�suDrD~�J {YXsb ~sb	��{ b acb[~�{ {}rDdwb yk~sq {}`
g `c��{}bfb	��{}b[g ~zyku�b acb[~�{ dwbA�`�}y�JcbA� {}` �[`cdwvH`c~sb[~�{ � rDdf�su9y {}`cg`�[pg]^Xsb `Pacb[g}ykuDu � rDdf�su9y {}rD`c~
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rf��d3yk~zy�Jcb[q e�m yBg `�`k{QP �[`�`cg qsrD~zy {}`cg[p
]^XsbA� b b��7`cg|{Y�^Xsb[uDv {}`Byk~zyku m6� bi{YXsb � rDdf�su9y {}rD`c~wqs`cd3ykrD~3� g `cd#y �[`cdwvH`c~sb[~�{QP ezy�� b[q

� `k�2{TS�ykg b �[`c~��|{}g �s� {}rD`c~ vH`crD~�{ `k�Ea�rDb�S : tiuDv��hU < p ]^Xsb ~sb	��{ � b[� {}rD`c~ vsg `Pa�rDqsbA�8yk~ rD~�{}g `2P
qs�s� {}rD`c~ {}` {YXsb rf�`� �sb `k�TrD~�{}bAJcg}y {}rD~�Jm� rDdf�su9y {}rD`c~:S�r {YX yk~srDd3y {}rD`c~ yk~sq a�rf� �zykuDrfe y {}rD`c~:p
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_ ~]{YXsbwb ykg u m=wkj��g� rDdf�su9y {}rD`c~Lyk~sqZyk~srDd3y {}rD`c~sxzg`�|{ � ykdwbB{}`hJcb {YXsb[g : � ykgY��L&<qETyk~sq]{YXsb
� rDdf�su9y {}b[qRvsg `��[bA�`�
Xzy��weHb[b[~>vsg bA� b[~�{}b[q>`c~ �[`cdwvs��{}b[g � �[g b[b[~��[p l�b � `cg b yk~srDd3y {}rD`c~
S�y�� y akykrDu9ykesuDb�E � rDdf�su9y {}rD`c~ �|{}�sq�mIg bA� �su {Y�}S�b[g b@`c~su m�yRuDrf�|{ `k� ~Q�sdfeHb[g`� {YXzy { Xzykq
{}`ZeHbsJcg}ykv�Xsb[q�yk~sq>rD~�{}b[g vsg b {}b[q>e�mR{YXsb yk~zyku m6�|{ p ]^Xsrf� S�y��!Xzykg qsu mRrDuDuD�sdwrD~zy {}rD~�Jsp
I�g `hJcg}ykd#�[`�qsb yk~sq `c��{}vs��{{S�b[g b a�rDg|{}�zykuDu mw�s~srD~�{}b[uDuDrfJcrDesuDb�{}`Bd3yk~zy�Jcb[dwb[~�{ p�t d3y�V `cg
rDdwvsg `Pacb[dwb[~�{ � ykdwb � g `cd �[���|{}`cd�`c��{}vs��{ g b[vH`cg|{Y���ig bA� �su {Y� `k��{YXsb � rDdf�su9y {}rD`c~ �[`c�suDq
eHb � b[~�{ {}` {YXsb �[`cdwvs��{}b[g � �[g b[b[~@`cgi{}` y qzy { y:xzuDbkp�� `�S�b acb[gAEN{YXsb � rDdf�su9y {}rD`c~ r {Y� b[u �
g b { ykrD~sb[qwy esu9yk� � eH` �wyk�sg}y�pT_ `�SgEWXs`�S�b acb[gAE6S�r {YXByk~srDd3y {}rD`c~FE {YXsb�b[~sq6P ��� b[g � yk~ GQ� b[b �

S{Xzy { rf� XzykvsvHb[~srD~�Jsp � yk�\X<{}rDdwb {YXsb � rDdf�su9y {}rD`c~ rf�wg brP g �s~ S�r {YX<qsr �7b[g b[~�{3qzy { y%E�y
qsr �7b[g b[~�{iyk~srDd3y {}rD`c~ S�rDuDu7{ y �kb vsu9yk�[bkp

_ ~ {YXsb u9y��|{�{}b[~ mcb ykg`�AEHykuDu+d3y�V `cg^� rDdf�su9y {}rD`c~
�|m6�|{}b[d �aXzy acb �[`c~�{ ykrD~sb[q yk~srDd3y {}rD`c~
dw`�qs�suDbA� `cg-Xzy acb eHb[b[~ �[`c�svsuDb[q=S�r {YX yk~srDd3y {}rD`c~��|m6�|{}b[d �[p ta� y g bA� �su {MET�[`cdwvs��{}b[g
yk~srDd3y {}rD`c~]rf� ~s`�S#yk~ZrD~�{}bAJcg}ykunvzykg|{ `k��d3yk~�m�� rDdf�su9y {}rD`c~]vsg `�V b[� {Y�[p ]^Xsb yk~srDd3y {}b[q
q�m�~zykdwrD� qsrf� vsu9y m6� g b[vsg bA� b[~�{}rD~�Jw{YXsbg�|m6�|{}b[d �s~sqsb[g rD~�acbA�|{}rfJ�y {}rD`c~ vsg `Pa�rDqsb yk~ rDdwvH`cg P
{ yk~�{n�[`cdwdw`c~BrD~�{}b[g|� yk�[b eHb {TS�b[b[~ �[uDrDb[~�{ME�yk~zyku m6�|{MEQqsbA� rfJc~sb[gnyk~sq3dw`�qsb[uDb[g[pEti~srDd3y {}rD`c~
vsu9y m6� yk~ rDdwvH`cg|{ yk~�{ig `cuDb rD~ {YXsbfvsg `��[bA�`� `k� �[g b y {}rD~�J yk~sq ��� rD~�J!� rDdf�su9y {}rD`c~ dw`�qsb[uf�[p
]Nb[` : ]Nb[`#�hO&</rDqsb[~�{}r�xzbA� {YXsb vsg rD~s�[rDvzykusvzykg|{Y�n`k�+yg� rDdf�su9y {}rD`c~ vsg `�V b[� { S{Xsb[g b8yk~srDd3y {}rD`c~
` �7b[g`� y��`� rf�|{ yk~s�[b �

� dw`�qsb[u7acb[g r�xz� y {}rD`c~ yk~sq akykuDrDqzy {}rD`c~:p
� �[`cdwdf�s~srD� y {}rD`c~ yk~sq d3ykg��kb {}rD~�Jsp
� rDdwvsg `Pacb[dwb[~�{�rD~H�|m6�|{}b[d �s~sqsb[g`�|{ yk~sqsrD~�Jsp
� vsg bA� b[~�{ y {}rD`c~ `k�Edw`�qsb[u:g bA� �su {Y�[p
� b[qs�s� y {}rD`c~ yk~sq {}g}ykrD~srD~�Jsp
� eHb { {}b[g�dw`�qsb[u:qsb[es��JhJcrD~�Jsp
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� �[g b[qsrDesrDuDr { mw`k�Tdw`�qsb[u p
� eH`k{ {}uDb[~sb[� � yk~zyku m6� rf�[p


 r acb[~ {YXsbA� b vH`k{}b[~�{}r9ykuceHb[~sb�xs{Y�-r {+rf�+dw`cg bTuDr �kb[u m {}`�`ce�� b[g|acb�y Jcg `�S�rD~�J�rD~�{}b[g bA�|{-rD~ rD~�{}brP
Jcg}y {}rD~�Jiyk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA��rD~�{}`a� rDdf�su9y {}rD`c~ b	��b[g �[rf� bA�[p ]^Xsb�dwb {YXs`�q `k�/�[`cdfesrD~srD~�J
yk~srDd3y {}rD`c~ yk~sq � rDdf�su9y {}rD`c~ � yk~ { y �kbwy ~Q�sdfeHb[g `k�n� `cg d �AEFS{XsrD�\X]ykg b rD~�{}g `�qs�s�[b[q]rD~
{YXsb ~sb	��{ � b[� {}rD`c~:p

��
�� 
�	 � K � ��� � � � 
 S ��� ��� � � ��� 
 N �'S ��� ��� �����PT����'K �PK
]^Xsb ��� b `k�:yk~srDd3y {}rD`c~frD~ � rDdf�su9y {}rD`c~m�|m6�|{}b[d � Xzy��neHb[b[~3b	��vHb[g rDb[~s�[b[q3d3ykrD~su m rD~ {YXsg b[b
S�y m6���
�cp{_ ~3y g b[u9y {}r acb[u mf`cuDq {}b[�\Xs~sr��Q�sb�E��[`cdwvs��{}b[gnyk~srDd3y {}rD`c~���ykg b��[g b y {}b[qFEQ{YXsg `c��JhXB{YXsb
��� b8`k�Ny[xzuDb Jcb[~sb[g}y {}b[q e�mw{YXsb � rDdf�su9y {}rD`c~Bvsg `hJcg}ykd `c~su m S{Xsb[~ {YXsb � rDdf�su9y {}rD`c~
rf� xz~srf�`Xsb[q:p ]^Xsrf�^xzuDb�Es� ykuDuDb[q {YXsb {}g}yk�[b xzuDb�Ezrf��{YXsb[~ ��� b[q {}`Bqsg r acb y u9y mc`c��{^xzuDb
{}` vsg `�qs�s�[b3{YXsb yk~srDd3y {}rD`c~ �Tyk~ ykvsvsg `�yk�\XZ� ykuDuDb[q@vH`h�|{QP vsg `��[bA�`� rD~�J yk~srDd3y {}rD`c~:p
IN`h�|{QP vsg `��[bA�`� rD~�Jwyk~srDd3y {}rD`c~ g b��Q�srDg bA� yk~srDd3y {}rD`c~3vzyk� � y�JcbA��{YXzy { ykg b � ykvzykesuDb8`k�
yk~zyku m6e[rD~�J yk~sqB�s~sqsb[g`�|{ yk~sqsrD~�J {YXsb�{}g}yk�[b xzuDbkp�]^Xsrf�T{}b[�\Xs~sr��Q�sb^S�y�� d3ykrD~su m ��� b[q
� yk~sq rf�^�|{}rDuDu7eHb[rD~�Jw��� b[q ��{}` Jcb[~sb[g}y {}b rD�[`c~srD� yk~srDd3y {}rD`c~ `k��� rDdf�su9y {}rD`c~ b[~�{}r {}rDbA�
� �svHb[g P rDdwvH`h� b[qI`c~ y<h�pcb qsrDdwb[~�� rD`c~zyku8u9y mc`c��{ME8rD~�qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~
� `k�2{TS�ykg bkp _ { rf�^Xs`�S�b acb[givH`h�`� rDesuDb8{}`B��� b {YXsb {}g}yk�[b xzuDbA��{}`B�[g b y {}b[XsrfJhX �Q�zykuDr { m
{YXsg b[b qsrDdwb[~�� rD`c~zyku:yk~srDd3y {}rD`c~ ��� rD~�Jwy � �sr { ykesuDb yk~srDd3y {}rD`c~ vzyk� � y�Jcbkp

h�p{]^Xsb vHb[g`� `c~ �[g b y {}rD~�J]{YXsb yk~srDd3y {}rD`c~ ezy�� rD� ykuDu m ��� bA�3{YXsb �[�sg g b[~�{!� rDdf�su9y {}rD`c~
qzy { y%E+vsg bA� b[~�{}rD~�J {YXsbwyk~srDd3y {}rD`c~ S{XsrDuDbf{YXsb � rDdf�su9y {}rD`c~ rf�8{ y �QrD~�J vsu9yk�[bkp ]^Xsrf�
ykvsvsg `�yk�\XLrf�8� ykuDuDb[q �[`c~s�[�sg g b[~�{ yk~srDd3y {}rD`c~:p ta�8{YXsb � rDdf�su9y {}`cg g �s~�� r { �[g b y {}bA�
{YXsb8qzy { y {YXzy {�� yk~ eHbid3ykvsvHb[q3{}`f{YXsbidw`k{}rD`c~3`k�+{YXsb Jcb[`cdwb {}g rD� `ceWV b[� {Y��g b[vsg brP
� b[~�{}rD~�J {YXsbfb[~�{}r {}rDbA�8rD~ {YXsbm� rDdf�su9y {}rD`c~ rD~ g b ykuN{}rDdwbkp ]^Xsb[g b rf�i~s` rD~�{}b[g}yk� {}rD`c~
`k�7{YXsbi��� b[g S�r {YXB{YXsb8yk~srDd3y {}rD`c~ `cg {YXsb � rDdf�su9y {}rD`c~Bqs�sg rD~�J {YXsb � rDdf�su9y {}rD`c~Bg �s~:p
x8b[vHb[~sqsrD~�J `c~ {YXsb � �[b[~sb3�[`cdwvsuDb	��r { m yk~sq@ykuf� ` `c~ {YXsbB�[`cdwvsuDb	��r { m `k�n{YXsbBrD~6P
qsr a�rDqs�zyku Jcb[`cdwb {}g rD� `ceWV b[� {HXsrfJhX `cg3dwb[qsrD�sd �Q�zykuDr { m Ocx yk~srDd3y {}rD`c~R� yk~>eHb
Jcb[~sb[g}y {}b[q:p

O�p{]^Xsb {YXsrDg q {}b[�\Xs~sr��Q�sb�E8� ykuDuDb[q>rD~�{}b[g}yk� {}r acb a�rf� �zykua� rDdf�su9y {}rD`c~FE�ykuDuD`�S{� rD~�{}b[g}yk�rP
{}rD`c~��fqs�sg rD~�J {YXsb b	��b[�[��{}rD`c~R`k�8y dw`�qsb[u�yk~sqRdw`�qsr�xz� y {}rD`c~@`k� {YXsb dw`�qsb[uqE�rD~
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`cg qsb[g {}` qsrf� vsu9y m {YXsbwb��7b[� {Y� � yk��� b[qZe�m {YXsbA� b3�\Xzyk~�JcbA� rDdwdwb[qsr9y {}b[u mcpBti~@b	�WP
{}b[~�� rD`c~f{}`i{YXsrf�E{}b[�\Xs~sr��Q�sb�rf�N{}` ykuDuD`�SZ{YXsb�rD~�{}b[g}yk� {}rD`c~f`k�z{YXsb���� b[gT~s`k{�`c~su mgS�r {YX
{YXsb �s~sqsb[g u m�rD~�J � rDdf�su9y {}rD`c~3dw`�qsb[u7es��{ ykuf� `mS�r {YX {YXsb b[~�a�rDg `c~sdwb[~�{��[g b y {}b[q e�m
{YXsb � rDdf�su9y {}rD`c~ dw`�qsb[u�y�� y qsrDg b[� { rD~�Xzykesr { yk~�{ `k�n{YXsb � rDdf�su9y {}b[q �2a�rDg|{}�zyku � b[~6P
a�rDg `c~sdwb[~�{ p ]^Xsrf� �[`c~s�[b[v�{BuDb ykq�� {}` {YXsb3� ��� rD`c~ `k��{YXsb a�rf� rD`c~�� `k��{YXsb a�rDg|{}�zyku
g b ykuDr { m]�[`cdwdf�s~sr { mZyk~sq � rDdf�su9y {}rD`c~@�[`cdwdf�s~sr { m�� ��JhJcbA�|{}rD~�J a�rDg|{}�zyku�b[~�a�rDg `c~6P
dwb[~�{Y� S�r {YX dwb yk~srD~�Jk� �su+� �[b[~zykg rD`h��yk~sq eHb[rD~�JfrD~�Xzykesr {}b[q:S�r {YX dw`cg birD~�{}b[uDuDrfJcb[~�{
`ceWV b[� {Y� � yk� {}`cg`��� p

]EykesuDb Lsp�� �]t��[u9y��`� r�xz� y {}rD`c~ `k� yk~srDd3y {}rD`c~ �|m6�|{}b[d � rD~<g b[u9y {}rD`c~R{}`Z{YXsb[rDg3��� b S�r {YX
� rDdf�su9y {}rD`c~
� `k�2{TS�ykg b

ti~srDd3y {}rD`c~ 
 g}ykv�XsrD�A� |+b acb[u-`k� |+b acb[u-`k�
��~�a�rDg `c~sdwb[~�{ ��`cdwvsuDb	��r { m rD~�ac`cu acb[dwb[~�{ _ ~�{}b[g}yk� {}rD`c~

�$_ dwdwb[g`� rD`c~ �
|-y mc`c��{iyk~sq hkx"`cg h�pcb x"`ceWV`�[p _ `c~sb _ `c~sb ��|+rDdwr {}b[q

_ �[`c~srD� ti~srDd3y {}rD`c~ |+`�S �[`cdwvsuDb	��r { m
Z�b[�[`cg qsb[qsOcx a�rDqsb[` Ocx R8eWV b[� {Y� |+rDdwr {}b[q _ `c~sb

XsrfJhX �[`cdwvsuDb	��r { m
_ ~�{}b[g}yk� {}r acb Ocx R8eWV b[� {Y��� |+rDdwr {}b[q |+rDdwr {}b[q � � rfJhX

Ocx"ti~srDd3y {}rD`c~ o b[qsrD�sd � � rfJhX ��`cdwvsuDb	��r { m
G8rDg|{}�zyku Ocx R8eWV b[� {Y� XsrfJhX XsrfJhX

��~�a�rDg `c~sdwb[~�{Y� o b[qsrD�sd ��`cdwvsuDb	��r { m
]^XsbA� b�yku {}b[g ~zy {}r acb S�y m6�N`k����� rD~�Jiyk~srDd3y {}rD`c~irD~g� rDdf�su9y {}rD`c~ ykvsvsuDrD� y {}rD`c~��AE uDrf�|{}b[q ykeH`Pacb�E
ykg b{� �sdwd3ykg rfe[b[q rD~ ]EykesuDb{Lsp O�p��cp�]^Xsb{xzg`�|{nr {}b[d rD~ {YXsb�uDrf�|{ rf��g b[vsg bA� b[~�{}b[q rD~ {YXsb{xzg`�|{
yk~sq � b[�[`c~sqBg `�S{��`k�z{YXsb�{ ykesuDb �c{YXsb � b[�[`c~sqBr {}b[d"rD~ {YXsb�uDrf�|{ME �[`cg g bA� vH`c~sq {}`i{YXsb^� b[�[`c~sq
g `�S `k��{YXsb3{ ykesuDb �nyk~sq@{YXsb3{YXsrDg q@r {}b[d rD~@{YXsb uDrf�|{ qsbA� �[g rDeHbA� {YXsb
� b[�[`c~sq yk~sqZ{YXsrDg q
g `�S{��`k�N{YXsb { ykesuDbkp

� ��� ���
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��rDdf�su9y {}rD`c~ dw`�qsb[uDrD~�Jf� yk~ esg `�ykqsu m eHb �[u9y��`� r�xzb[q y���!$#&36+85736)6#&) � +857% -�E �45 �>!0/C-0+.-�-0=4-036+
yk~sq !$#&% �
573 -�� �057%2),A 14+859#&3Zykvsvsg `�yk�\XsbA�[p _ {3rf�wqsbA� rDg}ykesuDb {}`=Xzy acb y�Jcb[~sb[g}yku �s~sqsb[g P
�|{ yk~sqsrD~�JB`k�N{YXsb dw`�qsb[uDrD~�Jfvsg rD~s�[rDvsuDbA��b[dwvsuD`Pmcb[q e�m {YXsbA� b ykvsvsg `�yk�\XsbA� y��^S�b[uDu-y���{YXsb
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b	��b[�[��{}rD`c~ uD`hJcrD� `k�T{YXsbf�[`cg g bA� vH`c~sqsrD~�J:� rDdf�su9y {}rD`c~H� `k�2{TS�ykg b {}`3rDqsb[~�{}r �2m {YXsb vH`h�`� rDesuDb
rD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~��N{YXzy {N� yk~fvH`k{}b[~�{}r9ykuDu m ykg rf� b qs�sg rD~�J {YXsbnrD~�{}bAJcg}y {}rD`c~ `k��� rDdf�su9y {}rD`c~
yk~sq yk~srDd3y {}rD`c~3�[`cdwvH`c~sb[~�{Y�[pj]^Xsb � `cuDuD`�S�rD~�J-� b[� {}rD`c~���rD~�{}g `�qs�s�[bi{YXsb8{YXsg b[b ezy�� rD� ykv6P
vsg `�yk�\X dwb[~�{}rD`c~sb[q ykeH`Pacbkp{yErDg`�|{MEzdw`h�|{ �[`cdwdw`c~ dwb {YXs`�q���`k��dw`�qsb[uDrD~�J �[`c~�{}rD~Q�s`c��� P
{}rDdwb dw`�qsb[uf� ykg b qsrf� �[���`� b[qFEaS{XsrD�\XIykg bLykuf� ` b[dwvsuD`Pmcb[q>rD~ {YXsrf� {YXsbA� rf� qs�sg rD~�JZ{YXsb
dw`�qsb[uDrD~�J `k� b	�sykdwvsuDb
�|m6�|{}b[d ��� {YXsb l�ykuDu�yk~sqRl�b ykd ykvsvzykg}y {}���Byk~sq {YXsb!_ ~�acb[g|{}b[q
INb[~sqs�suD�sd#ykvsvzykg}y {}��� �2{YXsbA� b8ykg biqsrf� �[���`� b[q rD~ � Xzykv�{}b[g^N � p ]^Xsb[~ ezy�� rD� dwb[�\Xzyk~srf� d �
`k� ywqsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~!�|m6�|{}b[d�ykg b qsbA� �[g rDeHb[q:p yErD~zykuDu m3{YXsb �[`cdfesrD~sb[q � rDdf�6P
u9y {}rD`c~3ykvsvsg `�yk�\X rf�nqsbA� �[g rDeHb[q:p IEykg|{}rD�[�su9ykg�y { {}b[~�{}rD`c~ rf�nqsb ac`k{}b[q {}` {YXsb8rDqsb[~�{}r�xz� y {}rD`c~
`k� S{Xsb[~ {YXsbA� b}� rDdf�su9y {}rD`c~@dw`�qsb[uf� ykg b uDr �kb[u m]{}`Lb[~�{}b[gwrD~�{}`Lyk~ rD~�{}b[g}yk� {}rD`c~
S�r {YXRy
a�rf� �zykuDrfe y {}rD`c~ �[`cdwvH`c~sb[~�{ yk~sq rD~!S{Xzy {�� `cg d p
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�	 ��������� � N�� N K ��� 
 N �'S ��� ��� 	 � V � ��� ���
��rDdf�su9y {}rD`c~idw`�qsb[uf�7rD~�ac`cu a�rD~�J�d3y {YXsb[d3y {}rD� yku1qsbA� �[g rDv�{}rD`c~��+ezy�� b[q `c~ qsr �7b[g b[~�{}r9ykukb��Q�zy�P
{}rD`c~��Eykg bn� ykuDuDb[q �h')()��& ( B ' B �rk t ���2&$����"  dw`�qsb[uf�[p R8~sb�`k�s{YXsbndw`h�|{N� �s~sqzykdwb[~�{ yku�qsr a�r P
� rD`c~�� rD~ �[`c~�{}rD~Q�s`c��� P akykg r9ykesuDb dw`�qsb[uf�AEzrD~ {}b[g d � `k�Td3y {YXsb[d3y {}rD�A�AEzrf��eHb {TS�b[b[~ " & (  ���
yk~sq (8')(Fk\" & (  ��� �|m6�|{}b[d dw`�qsb[uf�[p�_ ~Ry uDrD~sb ykg-�|m6�|{}b[d dw`�qsb[u�g bA� vH`c~�� bA�3ykg b ykqsqsr P
{}r acb rD~ {YXsb[rDg8b��7b[� { yk~sq {YXsb `c��{}vs��{ rf� qsrDg b[� {}u m vsg `cvH`cg|{}rD`c~zyku-{}` {YXsb rD~svs��{ S{Xsb[g b y��
{YXsrf�irf�i~s`k{i{}g �sb � `cgiy3~s`c~6P uDrD~sb ykg dw`�qsb[u p 
-& <= & ( t ���2&$��(C�  rf�8yk~s`k{YXsb[girDdwvH`cg|{ yk~�{
vsg `cvHb[g|{ m=S{XsrD�\X � yk~ vsg `Pa�rDqsb y ezy�� rf� � `cg {YXsb �[u9y��`� r�xz� y {}rD`c~Z`k� dw`�qsb[uf� `k� �|m6�|{}b[d �[p
t {}rDdwbrP rD~�akykg r9yk~�{m�|m6�|{}b[d rf�B`c~sb rD~ S{XsrD�\X {YXsb `ce�� b[g|acb[q vHb[g|� `cg d3yk~s�[b `k�i{YXsbH�|m6� P
{}b[d�rf� rD~sqsb[vHb[~sqsb[~�{ `k� {YXsb {}rDdwbA� y {!S{XsrD�\XI{YXsbL`ce�� b[g|aky {}rD`c~�� ykg bLd3ykqsb : o �sgY�#b < p
o `�qsb[uf�{S{XsrD�\X ykg b eH`k{YX uDrD~sb ykg�yk~sq {}rDdwbrP rD~�akykg r9yk~�{�ykg b vzykg|{}rD�[�su9ykg u m rDdwvH`cg|{ yk~�{ yk~sq
g b[�[b[r acb��[`c~�� rDqsb[g}ykesuDb�y { {}b[~�{}rD`c~frD~ {YXsb xzb[uDq�� � �s�\Xwy����|m6�|{}b[d ��b[~�JcrD~sb[b[g rD~�J�Ecyk��{}`cd3y {}rD�
�[`c~�{}g `cuqE7b[uDb[� {}g rD� ykuN�[rDg �[�sr { yk~zyku m6� rf�8yk~sqLykvsvsuDrDb[q dwb[�\Xzyk~srD�A�[p ]^Xsrf�8rf�8eHb[� yk��� b d3yk~�m
vsg}yk� {}rD� ykuW�|m6�|{}b[d ��qs` Xzy acb�vsg `cvHb[g|{}rDbA�CS{XsrD�\Xfd3y m eHb�ykvsvsg ` ��rDd3y {}b[q rD~fya�}y {}rf�|� yk� {}`cg|m
S�y mfe�mfuDrD~sb ykg-{}rDdwbrP rD~�akykg r9yk~�{NqsbA� �[g rDv�{}rD`c~��AEcb[uDrDdwrD~zy {}rD~�J�{YXsb�qsr �w�[�su {}rDbA�Evsg bA� b[~�{}b[qwe�m
~s`c~6P uDrD~sb ykg�`cg�{}rDdwbrP akykg|m�rD~�Jm�|m6�|{}b[d qsbA� �[g rDv�{}rD`c~��[p
� ' ;8 " �! �M�h�2&$.8��&$')(
o yk~�mBqsr �7b[g b[~�{n� `cg d � `k�:d3y {YXsb[d3y {}rD� yku�qsbA� �[g rDv�{}rD`c~3ykg b vH`h�`� rDesuDb�� `cg�{YXsb g b[vsg bA� b[~�{ y�P
{}rD`c~ `k�/y Jcr acb[~fq�m�~zykdwrD� �|m6�|{}b[d p ] S�`8`k�s{YXsb�dw`h�|{CS�rDqsb[u m ��� b[q ykg bn{YXsb(/C-��4)6!$-���/�#&/?%
yk~sqL{YXsb �0+ 14+.-�&.=&14/?581 �
A - /�#&/?% pwt S�b[uDu P �Q~s`�S�~@b	�sykdwvsuDb : o �sgY�#b6E 	ZykgY�hN6ECIjXsr9jcj < `k��y
� rDdwvsuDb�dwb[�\Xzyk~srD� yku+�|m6�|{}b[d rf�nrDuDuD���|{}g}y {}b[q Xsb[g b {}` � `cg d y ezy�� rf� � `cg�yk~3�s~sqsb[g`�|{ yk~sqsrD~�J
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yErfJc�sg b Lsp�� ��t o b[�\Xzyk~srD� ykuN�Qm6�|{}b[d ��`c~�� rf�|{}rD~�JB`k��o y��`�AEH��vsg rD~�Jwyk~sqHG8rf� �[`c���{Z�bA� rf� P{ yk~s�[b ��uDb[dwb[~�{Y�

`k�n{YXsbB`c��{}vs��{ `k��y �[`c~�{}rD~Q�s`c��� {}rDdwb � rDdf�su9y {}`cgAE:rD~Lg b[u9y {}rD`c~ {}`H� rDdf�su9y {}`cg P yk~srDd3y {}`cg
rD~�{}b[g}yk� {}rD`c~:p yErDg`�|{ {YXsb g b[qs�s�[b[q � `cg d g b[vsg bA� b[~�{ y {}rD`c~ rf�-Jcr acb[~FEE{YXsb[~ �|{ y {}brP akykg r9ykesuDb
� `cg d rf� �`Xs`�S�~:pm]^Xsb b	�sykdwvsuDbfdwb[�\Xzyk~srD� yku �|m6�|{}b[d rf�8rDuDuD���|{}g}y {}b[q rD~ yErfJc�sg bmLsp��Byk~sq
{YXsb �[`cg g bA� vH`c~sqsrD~�JBd3y {YXsb[d3y {}rD� yku7dw`�qsb[u:rf�^Jcr acb[~ rD~ b��Q�zy {}rD`c~}Lsp��cp

� 	� ������ ��� ���	� ��
 � �$Lsp�� �
� �Q�zy {}rD`c~ Lsp�� rf�f{YXsb qsr �7b[g b[~�{}r9yku�b��Q�zy {}rD`c~RrD~�ac`cu a�rD~�J {YXsb qsrf� vsu9yk�[b[dwb[~�{ME � ��
 �rEn`k�8y
d3y��`��� � ��� vHb[~sqsb[qfe�m dwb yk~��N`k�sy�uDrD~sb ykg1� vsg rD~�J�`k���|{}r �7~sbA�`���#yk~sq qzykdwvsrD~�J�b[uDb[dwb[~�{
Xzy a�rD~�J a�rf� �[`c����g bA� rf�|{ yk~s�[b
�fp ]^Xsb�d3y��`��rf�j� �seWV b[� {}b[qw{}` yk~Bb	��{}b[g ~zykus� `cg �[b � ��
 � p�]^Xsb
�[`cg g bA� vH`c~sqsrD~�J qsbA� �[g rDv�{}rD`c~frD~m�|{ y {}brP akykg r9ykesuDb � `cg d�rD~�ac`cu acbA�T{TS�` xzg`�|{ `cg qsb[gTb��Q�zy {}rD`c~��
rD~ vsu9yk�[b `k�N{YXsbg� rD~�JcuDb � b[�[`c~sq `cg qsb[g�b��Q�zy {}rD`c~:p

�� " ��� � �$Lsp h �

�� � ���
�
� � " �

�
� � � �

� ��
 �
�

�$Lsp O �
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_ ~fb��Q�zy {}rD`c~��CLsp h yk~sqmLsp h6E � " rf�+{YXsb�qsrf� vsu9yk�[b[dwb[~�{ME � ��
 �rEkyk~sq � � rf�-{YXsbnacb[uD`��[r { mhE�� ��� � 
 p]^XsbA� b ~sb�S akykg r9ykesuDbA��ykg b �Q~s`�S�~ y���{YXsb �|{ y {}b akykg r9ykesuDbA��`k�N{YXsbg�|m6�|{}b[d p>" pj]^XsbA� b {TS�`
b��Q�zy {}rD`c~���� yk~ eHb g b�S�g r { {}b[~ y�� y � rD~�JcuDbrP acb[� {}`cg�d3y {}g r � b��Q�zy {}rD`c~ y���� `cuDuD`�S{���� �� "

�� ��� � � j �
���	 ��
	 � � � "

� ��� � � j
"	 � � ��
 � �$Lsp L �

R8g�dw`cg b �[`c~s�[rf� b[u m �
�� � � � � � 3 �$Lspcb �

	 Xsb[g b �>rf� {YXsb
�|{ y {}bwacb[� {}`cgAE � rf�fy h �zh}� �Q�zykg b d3y {}g r �@yk~sq � rf� y {TS�`2P b[uDb[dwb[~�{
�[`cuD�sdw~ acb[� {}`cg[pj]^Xsrf�Tb��Q�zy {}rD`c~fg b[u9y {}bA�E{YXsb�g}y {}b�`k�H�\Xzyk~�Jcb�`k�/{YXsb �|{ y {}b�{}`i{YXsb�vsg bA� b[~�{
�|{ y {}bfyk~sq {YXsb rD~svs��{ p{_ {irf�iyw� `cg d S{XsrD�\X rf��� `c�s~sq {}`3eHb acb[g|m �[`c~�acb[~srDb[~�{8� `cg � rDdf�6P
u9y {}rD`c~!� rD~s�[b {YXsb ~Q�sdwb[g rD� yku1� `cuD��{}rD`c~ � yk~ eHb `ce�{ ykrD~sb[q � `cg�b yk�\X b��Q�zy {}rD`c~HS�r {YXsrD~ {YXsb
�|{ y {}brPT� vzyk�[b�dw`�qsb[u%� rDdwvsu m e�mBy vsg `��[bA�`� `k�7rD~�{}bAJcg}y {}rD`c~:p-ti~s`k{YXsb[g�� `cg d `k�H�[`c~�{}rD~Q�s`c���
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yErfJc�sg b Lsp h�� ]^Xsb l�uD`�� �]x8r9y�Jcg}ykd `k��{YXsb o b[�\Xzyk~srD� yku��Qm6�|{}b[d ��`c~�� rf�|{}rD~�J `k�io y��`�AE��vsg rD~�Jwyk~sq!G8rf� �[`c��� Z�bA� rf�|{ yk~s�[b ��uDb[dwb[~�{Y�

{}rDdwbm�|m6�|{}b[d g b[vsg bA� b[~�{ y {}rD`c~@rf�8{YXsb {}g}yk~��|� b[g � �s~s� {}rD`c~��AENqsb�xz~sb[qZy�� {YXsbBg}y {}rD` `k��{YXsb
*6rAUSZ�/VU0/V46[#Ll[#U���JM-P2�465c/V4�5c/RDM^�4MC icJMC 2�UPC UP4M/R5cO<^�/R5�XY2�4MF CED
/R`IO0C b:[#L /VUIJ
JM2�[�DQ/�J�2#X���y<46DKJ�2�465c/V4

2�465cC U<[#4MN�5cC ��/V4M/VUIJMCE[#Lp/R`IO<[:JMC 2�U<D3C U�DKJ6[:JM/ �xb:[#4MCE[#a0L /�XY2�4MF�d �]/V/ � !�O04 � ���h[#U<5 � �j-0C �����pXY2�4T[H5c/RDM^�4MC icJMC 2�U
2#Xl-02:1�JM-0CEDf^�2�U]b�/V46DQC 2�U�^V[#U�as/�5c2�U0/�d
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|-ykvsu9yk�[b {}g}yk~��|� `cg d : �k`cgY�hU <N`k�E{YXsb dw`�qsb[u+`c��{}vs��{ akykg r9ykesuDb {}`B{YXsbm|-ykvsu9yk�[b {}g}yk~��|� `cg d
`k�+{YXsb8rD~svs��{ S{Xsb[~ ykuDu/rD~sr {}r9ykuz�[`c~sqsr {}rD`c~���ykg b e[b[g ` : o �sgY�#b&< p ]^Xsrf��� `cg d `k�-qsbA� �[g rDv�{}rD`c~
rf��vzykg|{}rD�[�su9ykg u m S�rDqsb[u m3��� b[q rD~ yk~zyku m6� rf��yk~sq qsbA� rfJc~ `k�Eb[~�JcrD~sb[b[g rD~�Jf�[`c~�{}g `cuF�|m6�|{}b[d �[p
_ {irf� ykuf� `3yw�[`c~�acb[~srDb[~�{8qsbA� �[g rDv�{}rD`c~ � `cg�{YXsb qsb[g r aky {}rD`c~ `k� �
A #>!�� �4581>E4/ 14% � S{XsrD�\X ykg b
S�rDqsb[u m ��� b[qLe�m d3yk~�m �[`c~�{}rD~Q�s`c���8{}rDdwb[� rDdf�su9y {}rD`c~ vzyk� � y�JcbA�[p ta� yk~ b	�sykdwvsuDb�E7{YXsb
{}g}yk~��|� b[gB� �s~s� {}rD`c~R� `cg {YXsb � rDdwvsuDb dwb[�\Xzyk~srD� yku{�|m6�|{}b[d rDuDuD���|{}g}y {}b[q rD~ yErfJc�sg bHLsp�� rf�
Jcr acb[~ y���� �

��� �� ��� � �
�

� � � ��� � ���
�$Lsp N �

]^Xsrf�Nb��Q�zy {}rD`c~ rf�-`ce�{ ykrD~sb[q � g `cd b��Q�zy {}rD`c~[Lsp���e�m y��`� �sdwrD~�J�{YXzy {TykuDu�rD~sr {}r9ykuk�[`c~sqsr {}rD`c~��
ykg b e[b[g ` yk~sq]g b[vsu9yk�[rD~�J � � � 
ie�m �hE � � � � 
 � e�m ��� yk~sq�� ` `c~ � `cg XsrfJhXsb[g qsb[g r aky {}r acbA�AE
{}` Jcb {iyk~ ykufJcb[esg}ykrD�i� `cg d#rD~}|-ykvsu9yk�[b8akykg r9ykesuDb � y���� `cuDuD`�S{���

� � �

�
��� � ��� �

�
��� � ���

�
��� � � � ��� � �$Lspcw �

o yk~srDvs�su9y {}rD~�J�{YXsrf�-b��Q�zy {}rD`c~ ykufJcb[esg}ykrD� ykuDu miyk~sq g brP ykg g}yk~�JcrD~�J^Jcr acbA�Nb��Q�zy {}rD`c~[Lsp N�pC]^Xsb
esuD`�� � qsr9y�Jcg}ykd g b[vsg bA� b[~�{ y {}rD`c~ `k�T{YXsrf� {}g}yk~��|� b[g � �s~s� {}rD`c~ � yk~ {YXsb[~ eHbfqsb[g r acb[q y��8rD~
yErfJc�sg b Lsp h�p
? < .C����� ')( ��4  �n & < B "$�%��&$')(Fk\�!(C& < �%��&$')(
?A()�  ��������&$')(
yzg `cd�{YXsb yk~srDd3y {}rD`c~fvH`crD~�{�`k�Ha�rDb�SgE�{YXsb{� rDdf�su9y {}rD`c~fqsbA� �[g rDeHb[qwe�m {YXsb�esuD`�� � qsr9y�Jcg}ykd
Jcr acb[~frD~myErfJc�sg b Lsp h vsg `�qs�s�[bA�E{YXsb�ykdw`c�s~�{E`k�/rD~s�[g b[dwb[~�{ ykuQ{}g}yk~�� u9y {}rD`c~ `k�z{YXsb�d3y��`� �
rD~w{}rDdwb�E�ykuD`c~�J {YXsbiqsrDg b[� {}rD`c~3`k�:� `cg �[b8ykvsvsuDrDb[q3`c~3r { pjyzb[b[qsrD~�J {YXsrf��`c��{}vs��{�vzykg}ykdwb {}b[g
{}`3{YXsb yk~srDd3y {}rD`c~ �[`cdwvH`c~sb[~�{8� g `cd S�r {YXsrD~ y:� rDdf�su9y {}rD`c~ uD`�`cv Jcb[~sb[g}y {}bA�i{YXsb a�rf� �zyku
eHbAXzy a�rD`c�sg `k�n{YXsb eH`�q�m ��p ]^Xsrf� � rDdwvsuDbf� y�� bB� yk~]eHb b	��{}b[~sqsb[q]� `cg dw`cg b �[`cdwvsuDb	�
dw`�qsb[uf�[p�_ �:{YXsba�|m6�|{}b[d}E%Xsb[~s�[bi{YXsbid3y {YXsb[d3y {}rD� ykusdw`�qsb[uqE�rf�ndw`cg b �[`cdwvsuDb	�0EQ{YXsb[~3{YXsb
~Q�sdfeHb[g�`k�-`c��{}vs��{�vzykg}ykdwb {}b[g`��� yk~ eHb XsrfJhXsb[g[p _ � E�� `cgnb	�sykdwvsuDb�E�{YXsbidwb[�\Xzyk~srD� yku)�|m6� P
{}b[d rD~�ac`cu acbA�a� b acb[g}ykuEg rfJcrDq eH`�qsrDbA���[`c~s~sb[� {}b[q e�m qsr �7b[g b[~�{ { m�vHbA�8`k�+V `crD~�{Y�AEz{YXsb[~ {YXsb
g bA� �su {}rD~�J d3y {YXsb[d3y {}rD� ykuzqsbA� �[g rDv�{}rD`c~ S�`c�suDq �[`c~�� rf�|{�`k�-d3yk~�mBb��Q�zy {}rD`c~��n{YXzy { Xzy acbi{}`
eHbm� `cu acb[q � rDdf�su { yk~sb[`c��� u mcp ]^Xsb `c��{}vs��{ `k� {YXsb � rDdf�su9y {}rD`c~ `k� � �s�\X]y
�|m6�|{}b[d dwrfJhX�{
vsg `�qs�s�[b vH`h� r {}rD`c~Zyk~sq `cg rDb[~�{ y {}rD`c~@rD~�� `cg d3y {}rD`c~ � `cg b yk�\X `k��{YXsb eH`�qsrDbA� qsb[vHb[~sqsrD~�J
`c~ {YXsb ~Q�sdfeHb[g8`k�nqsbAJcg b[bA� `k� � g b[b[qs`cd ykuDuD`�S�b[q e�m {YXsbf`Pacb[g}ykuDuE�[`c~%x�Jc�sg}y {}rD`c~:pg]^Xsrf�
v�X�m6� rD� yku�rD~�� `cg d3y {}rD`c~]� yk~ {YXsb[~ eHb qsrf� vzy {}�\Xsb[q {}` y Jcg}ykv�XsrD�A�fdw`�qs�suDbB{}` Jcb[~sb[g}y {}b
{YXsbwqsbA� rDg b[qZdw`k{}rD`c~L`k��{YXsb Jcb[`cdwb {}g rD�B`ceWV b[� {Y�[pH]^Xsrf� rf�g� �sdwd3ykg rfe[b[q]rD~=yErfJc�sg b Lsp O
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   M a in  S im u la tio n  L o o p

P os ition /O rientation
         Values

yErfJc�sg b Lsp O �m]^Xsb o ykrD~ ����b[�[��{}rD`c~ |+`hJcrD�w`k��y ��`c~�{}rD~Q�s`c��� ��rDdf�su9y {}rD`c~]o `�qs�suDbw� `cgo `k{}rD`c~ ��`cdwvs��{ y {}rD`c~

S{Xsb[g b {YXsb d3ykrD~}� rDdf�su9y {}rD`c~ uD`�`cv rD~�ac`cu acbA� {YXsg b[bfd3ykrD~ { y����W�i`k� b akykuD�zy {}rD~�J {YXsb dw`2P
{}rD`c~ b��Q�zy {}rD`c~��AE)� `cu a�rD~�JB{YXsb dw`k{}rD`c~ b��Q�zy {}rD`c~��8yk~sq rD~s�[`cg vH`cg}y {}rD~�J {YXsb dw`�qsb[u+rD~svs��{
vzykg}ykdwb {}b[g`� {}` {YXsbA� b �[`cdwvs��{ y {}rD`c~��[p!_ ��{YXsrf� uD`�`cv]rf� y vs�sg b[u mL~Q�sdwb[g rD� ykunuD`�`cvFE-{YXsb
b��Q�zy {}rD`c~ b akykuD�zy {}rD`c~ { y����fdf���|{�eHb�vHb[g|� `cg dwb[qB`c~s�[b�b acb[g|m � m��[uDb�`k�/{YXsb�uD`�`cvFE�S{Xsb[g b y��
rD~ ym�|m�dfeH`cuDrD�8�[`cdwvs��{ y {}rD`c~:� �\Xsb[dwb {YXsrf��{ y����3rf��vHb[g|� `cg dwb[q `c~su mw`c~s�[b8{}` vsg `�qs�s�[b y
df�su {}r P {}g b[b g b[vsg bA� b[~�{ y {}rD`c~ S{Xs`h� b ~s`�qsbA� ykg b ykg r {YXsdwb {}rD� yku-`cvHb[g}y {}`cg`� yk~sqLuDb y acbA� ykg b
{YXsb vzykg}ykdwb {}b[g`�8yk~sq �[`c~��|{ yk~�{Y�[p yz`cgiywqsb { ykrDuDb[q b	�sykdwvsuDb `k��{YXsb g b ykuDrfe y {}rD`c~ `k� � �s�\X
yk~ ykg �\Xsr {}b[� {}�sg b8ykvsvsuDrDb[qB{}` y �[`cdwvsuDb	�wdf�su {}r P eH`�q�m-� rDdf�su9y {}rD`c~Bvsg `cesuDb[d}EW� b[b : � bAJ#�hN4< p

��

��
�I � �'K � T�� � � ��� 
 N �'S ��� ����	 � V � ��� ���
]^Xsb-Jc`�yku-`k�nywqsrf� �[g b {}b-� rDdf�su9y {}rD`c~ dw`�qsb[u-rf��{}` vH`cg|{}g}y m {YXsb 1 !0+857=>57+859- � rD~HS{XsrD�\X {YXsb
-036+857+859- �+b[~�J�y�Jcb�yk~sq {YXsb[g b[e�m uDb ykg ~[� `cdwb {YXsrD~�JiykeH`c��{Nq�m�~zykdwrD� eHbAXzy a�rD`c�sgNyk~sq vHb[g|� `cg P
d3yk~s�[b vH`k{}b[~�{}r9ykuH`k�:{YXsba�|m6�|{}b[d pj]^Xsb8vsg `cesuDb[d ykg b y�� {YXzy {�qsrf� �[g b {}bib acb[~�{{� rDdf�su9y {}rD`c~
qsb ykuf�1S�r {YX � yk~-Jcb[~sb[g rD� ykuDu m8eHbnqsbA� �[g rDeHb[qfy��10
)6-0),573,E vsg `cesuDb[d �[pC]^XsbA� b�vsg `cesuDb[d �8Xzy acb
`c~sb�{YXsrD~�J rD~w�[`cdwdw`c~��N{YXsb m3ykg b �[`c~s�[b[g ~sb[q
S�r {YXw{YXsb qsb[u9y m6��b	��vHb[g rDb[~s�[b[q e�mw`ceWV b[� {Y�
S{XsrDuDb{S�ykr {}rD~�J {}` eHbivsg `��[bA�`� b[q
S�r {YXsrD~3y-�|m6�|{}b[d p�ti~s`k{YXsb[g Jc`�yku/`k�:{YXsrf� �QrD~sq `k�-yk~zyku P
m6� rf�nrf��{}` {}g|m {}` y��`� bA�n{YXsb qsbAJcg b[b `k�+��{}rDuDrfe y {}rD`c~f`k�:b	��vHb[~�� r acbig bA� `c�sg �[bA��yk~sqw� yk�[rDuDr {}rDbA�
{YXzy {�� ykg g|mw`c��{�{YXsbivsg `��[bA�`� rD~�J-S�r {YXsrD~w{YXsba�|m6�|{}b[d p ]^Xsb8`ceWV b[� {Y��`cgn�[`cdwvH`c~sb[~�{Y��`k�-y
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qsrf� �[g b {}bg�|m6�|{}b[d dw`�qsb[u+ykg b ��� �zykuDu m �Q~s`�S�~ y���-036+857+859- � p
]^Xsb[g b ykg b
� b acb[g}ykufqsr �7b[g b[~�{sS�`cg uDq a�rDb�S{� {YXzy { y qsrf� �[g b {}b
� rDdf�su9y {}rD`c~ �|m6�|{}b[d

� yk~"eHb ezy�� b[q�`c~:p o `h�|{Lg bA� b ykg �\Xsb[g`�Zy�Jcg b[b `c~ {YXsg b[b qsrf�|{}rD~s� {Ldw`�qsb[uDrD~�JRa�rDb�S{���
�Tacb[~�{QPQR8g rDb[~�{}b[qsG8rDb�SgE0I�g `��[bA�`� PT_ ~�{}b[g}yk� {}rD`c~ R8g rDb[~�{}b[q}G8rDb�S�yk~sq ti� {}r a�r { m ��� yk~s~srD~�J
a�rDb�S : l�b[~��hU�Ezl�yk~��hU%E�I�g r �#bWE+I�g r �hU < p�� yk�\X `k�N{YXsbA� b ykg b b	��vsu9ykrD~sb[q eHb[uD`�S esg rDb �sm �
�cp � ��'1�  �M�rkY?A()�  ��������&$')(��}&  9�� ti�[�[`cg qsrD~�J�{}`�{YXsrf�7a�rDb�S]{YXsb �[`cdwvs��{}b[g:vsg `hJcg}ykd
�`Xs`c�suDq3b[df�su9y {}b�{YXsb �z`�S�`k�-yk~3`ceWV b[� {�{YXsg `c��JhXw{YXsba�|m6�|{}b[d pj]^Xsb -036+857+8D dw`PacbA�
y�� � ykg8y��8vH`h�`� rDesuDb rD~ {YXsbm�|m6�|{}b[d��s~�{}rDuNr {irf�iqsb[u9y mcb[qFE:eHb[�[`cdwbA�8b[~�J�y�Jcb[q rD~ yk~
yk� {}r a�r { mhE7`cgib	��r {Y�i� g `cd {YXsbm�|m6�|{}b[d p 	 Xsb[~ {YXsb b[~�{}r { m � � dw`Pacb[dwb[~�{ rf�aXzyku {}b[qFE
{YXsb8�[uD`�� �3ykq�akyk~s�[bA��{}` {YXsb8{}rDdwbi`k�+{YXsb ~sb	��{�dw`Pacb[dwb[~�{�`k�Nyk~�m b[~�{}r { mcp x8�sg rD~�J
{YXsb[rDg dw`Pacb[dwb[~�{Y�AETykuDuT�\Xzyk~�JcbA�AETqsb[u9y m6�AE8S�ykr {}rD~�J yk~sq�S�`cg��QrD~�J {}rDdwbA� rD~s�[�sg g b[q
e�m {YXsbA� b b[~�{}r {}rDbA��ykg b g b[�[`cg qsb[q:p

h�p �at) ()�  �2&  ()�  6; �}&  9�� _ ~ {YXsbfb acb[~�{ `cg rDb[~�{}b[q a�rDb�SgE+y:�|m6�|{}b[d rf�idw`�qsb[uDb[q
e�m3qsb�xz~srD~�J {YXsb8�\Xzyk~�JcbA��{YXzy {�`��[�[�sg�y {�b acb[~�{�{}rDdwbA�[p ]^Xsbi{ y����w`k�+{YXsbidw`�qsb[uDb[g
rf��{}` qsb {}b[g dwrD~sb�{YXsb b acb[~�{Y��{YXzy {n� yk~3�\Xzyk~�Jcb�{YXsb �|{ y {}b `k�7{YXsb �|m6�|{}b[d#yk~sqB{YXsb[~
{}` qsb acb[uD`cvL{YXsb uD`hJcrD� y��`� `��[r9y {}b[q S�r {YXLb yk�\X]b acb[~�{ { m�vHbkpBt � rDdf�su9y {}rD`c~ `k�n{YXsb
�|m6�|{}b[d rf�ivsg `�qs�s�[b[qLe�m b	��b[�[��{}rD~�J {YXsbfuD`hJcrD� y��`� `��[r9y {}b[qsS�r {YX b yk�\XLb acb[~�{ rD~ y
{}rDdwbrP `cg qsb[g b[q!� b��Q�sb[~s�[bkp

O�p �!����& t & �r/ n �h��(C(C& (83	�}&  9�� _ ~<{YXsrf�3ykvsvsg `�yk�\X<{YXsb dw`�qsb[uDb[gBqsbA� �[g rDeHbA�3{YXsb
yk� {}r a�r {}rDbA� rD~ S{XsrD�\X�{YXsbLb[~�{}r {}rDbA� rD~ {YXsb �|m6�|{}b[d�b[~�J�y�Jcb]yk~sq�vsg bA� �[g rDeHbA� {YXsb
�[`c~sqsr {}rD`c~�� S{XsrD�\X � yk��� bfyk~ yk� {}r a�r { m3{}`:�|{ ykg|{ `cg�b[~sq:p^]^Xsb b acb[~�{Y�aS{XsrD�\X �|{ ykg|{
`cg b[~sqw{YXsb yk� {}r a�r { mBykg b�~s`k{ � �\Xsb[qs�suDb[q e�m {YXsb dw`�qsb[uDb[gAEces��{�ykg b�rD~sr {}r9y {}b[qf� g `cd
{YXsb �[`c~sqsr {}rD`c~�� � vHb[�[r�xzb[qR� `cgf{YXsb yk� {}r a�r { mcp ta� � rDdf�su9y {}b[q {}rDdwb rf�Bykq�akyk~s�[b[qFE
{YXsb �[`c~sqsr {}rD`c~�� � `cgwb[r {YXsb[g �|{ ykg|{}rD~�J]`cgwb[~sqsrD~�JZyk~>yk� {}r a�r { m ykg b � � yk~s~sb[q:p ]N`
b[~�� �sg b {YXzy {�b yk�\X yk� {}r a�r { m3rf��yk�[�[`c�s~�{}b[q � `cgAE�r {�rf��~sb[�[bA�`�}ykg|m {}` � � yk~ {YXsb b[~�{}rDg b
� b { `k��yk� {}r a�r {}rDbA��y { b yk�\X {}rDdwb ykq�akyk~s�[b�E�S{XsrD�\X uDb ykq���{}`3y g b[u9y {}r acb rD~sb �w�[rDb[~s� m
�[`cdwvzykg b[q {}`B`k{YXsb[g ykvsvsg `�yk�\XsbA� dwb[~�{}rD`c~sb[q ykeH`Pacbkp

	 Xzy {}b acb[g {YXsb@ykvsvsg `�yk�\XFEi{YXsb]�[`c~s�[b[v�{}�zyku � g}ykdwb�S�`cg�� `k� y qsrf� �[g b {}b]b acb[~�{ dw`�qsb[u
� b[b[d ��{}`BeHb[���kb {}�\Xsb[q e�m {YXsb g b[u9y {}rD`c~��`XsrDv���eHb {TS�b[b[~ {YXsb ~s`k{}rD`c~���`k��yk� {}r a�r { mhEsb acb[~�{ME
vsg `��[bA�`�8yk~sq b[~�{}r { mcp^yzg `cd#{YXsb vH`crD~�{ `k�Ea�rDb�S `k�E{YXsrf��{YXsbA� rf�AEHr {�rf��rDdwvH`cg|{ yk~�{�{}`w� ykv6P
{}�sg b3{YXsbA� b g b[u9y {}rD`c~��`XsrDv��fyk~sqZ{}`sXzy acb y Jcb[~sb[g}yku��s~sqsb[g`�|{ yk~sqsrD~�J `k��{YXsb vsg `��[bA�`� rD~�J
uD`hJcrD�w`k� y qsrf� �[g b {}b b acb[~�{ � rDdf�su9y {}`cg rD~Z`cg qsb[g {}` rDqsb[~�{}r �2m]vH`h�`� rDesuDb3vH`crD~�{Y�-S{Xsb[g b r {
rf� dw`h�|{ uDr �kb[u m {}` {}g rfJhJcb[g {YXsb yk� {}r aky {}rD`c~]`k��y dw`k{}rD`c~�� b��Q�sb[~s�[bkps]^XsbA� b vH`crD~�{Y� ykg b
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ykuf� ` ~zy {}�sg}ykuT� yk~sqsrDqzy {}bA�8� `cg rD~sr {}r9y {}rD~�J3yk~LrD~�{}b[g}yk� {}rD`c~sS�r {YX {YXsbByk~srDd3y {}rD`c~ �[`cdwvH`2P
~sb[~�{�rD~ y �[`cdwvH`c~sb[~�{QP ezy�� b[q!� rDdf�su9y {}rD`c~Bb[~�a�rDg `c~sdwb[~�{ p yErfJc�sg baLsp L-�`Xs`�S{��{YXsbi{}rDdwrD~�J
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yErfJc�sg b Lsp L � Z�b[u9y {}rD`c~��`XsrDv eHb {TS�b[b[~ {YXsb ~s`k{}rD`c~���`k��yk� {}r a�r { mhEzb acb[~�{ME7yk~sq vsg `��[bA�`�irD~ yx8rf� �[g b {}b��Tacb[~�{ o `�qsb[u

g b[u9y {}rD`c~��`XsrDv�� eHb {TS�b[b[~@{YXsbw�[`c~s�[b[v�{Y� `k��yk� {}r a�r { mhENb acb[~�{ yk~sq]vsg `��[bA�`�[p ta� r { � yk~@eHb
� b[b[~ � g `cd#{YXsb x�Jc�sg b�E/yk~ yk� {}r a�r { m
� vzyk~��iyBvHb[g rD`�q `k�E{YXsbg� rDdf�su9y {}rD`c~3{}rDdwb8qsb[uDrDdwr {}b[q
e�m y:�|{ ykg|{}rD~�J yk~sq yk~ b[~sqsrD~�J b acb[~�{ p ti~ b acb[~�{ { y �kbA� vsu9yk�[bfy {8yk~ rf� `cu9y {}b[q vH`crD~�{8rD~
{}rDdwbkpTt vsg `��[bA�`��rf��y {}rDdwb `cg qsb[g b[qH� b��Q�sb[~s�[b `k�Nb acb[~�{Y� yk~sq d3y m3b[~s�[`cdwvzy��`�^� b acb[g}yku
yk� {}r a�r {}rDbA�[p yErfJc�sg b
Lspcb �$� b[b ~sb	��{wvzy�Jcb �frDuDuD���|{}g}y {}bA� {YXsbHJcb[~sb[g}yku�b	��b[�[��{}rD`c~RuD`hJcrD�3`k�
y qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~ � `k�2{TS�ykg bkp ]^Xsb �z`�S �\Xzykg|{ �`Xs`�S{�By � rD~�JcuDbwg b[vsuDrD� y {}rD`c~
rD~]y!� rDdf�su9y {}rD`c~ b	��b[g �[rf� bkpwtidw`c~�J {YXsb � `c�sg d3ykrD~ v�Xzy�� bA�[�`Xs`�S�~FE-{YXsb -036+857+8D�% #&=4-�&
% -036+ ' �@1 �>-�yk~sq {YXsb !0A #>!�� )>' � 14+.- ' �@1 �>-�ykg b `k��vzykg|{}rD�[�su9ykg�rD~�{}b[g bA�|{aXsb[g b[� rD~s�[b {YXsb[rDg
g b[vHb {}r {}r acb b	��b[�[��{}rD`c~ �[`c~��|{}r {}��{}b {YXsb d3ykrD~ uD`�`cv
S{Xsb[g b {YXsb eHbAXzy a�rD`c�sg�`k�N{YXsbg�|m6�|{}b[d
rf�g� vHb[�[r�xzb[q:p:_ ~]{YXsb
-036+857+8D�% #&=4-0% -036+�' �@1 �>- ykuDu��Q�zykuDr �2m�rD~�J b[~�{}r {}rDbA� { y �kb S{Xzy {}b acb[g
yk� {}rD`c~ {YXsb m � yk~ y {B{YXsb �[�sg g b[~�{:� rDdf�su9y {}b[q {}rDdwbkp ��`cdwb `k�i{YXsbA� b yk� {}rD`c~��B� yk~Rqsr P
g b[� {}u m eHb d3ykvsvHb[q {}` y dw`k{}rD`c~ � b��Q�sb[~s�[bwrD~ {YXsbfa�rf� �zykuDrfe y {}rD`c~ dw`�qs�suDb {}`!� rDdf�su9y {}b
{YXsb3dw`Pacb[dwb[~�{ `k��{YXsb:Jcb[`cdwb {}g rD�wg b[vsg bA� b[~�{ y {}rD`c~ `k��{YXsb3�[`cg g bA� vH`c~sqsrD~�J b[~�{}r { m@rD~Zy
a�rDg|{}�zykusb[~�a�rDg `c~sdwb[~�{ p R8~s�[b r { rf��qsb[�[rDqsb[qB{YXzy {�yk~3yk� {}rD`c~B`k�H{YXsb�b[~�{}r { m df���|{neHb�a�rf� �6P
ykuDrfe[b[q y�� yk~ yk~srDd3y {}rD`c~ {YXsb[~ yB�[`c~�acb[~srDb[~�{8yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sb � yk~ eHb ykvsvsuDrDb[q {}`
{YXsbmJcb[`cdwb {}g rD� g b[vsg bA� b[~�{ y {}rD`c~ `k��{YXsbfb[~�{}r { mcp _ ~]��b[� {}rD`c~sLsp Lsp L y3~Q�sdfeHb[g8`k� � ��JhJcbA� P
{}rD`c~���ykg b d3ykqsb8� `cg�bA�|{ ykesuDrf�`XsrD~�J Jc�srDqsb[uDrD~sbA��� `cg � b[uDb[� {}rD~�Jwyk~ ykvsvsg `cvsg r9y {}b yk~srDd3y {}rD`c~
{}b[�\Xs~sr��Q�sbkp

]^Xsb vs�sg vH`h� b `k�E{YXsb !0A #>!���)>' � 14+.- ' �@1 �>-�Ez`c~ {YXsb `k{YXsb[g Xzyk~sqFE/rf��{}` � b { {YXsb �[uD`�� �



���������
	����h�������
	�������������� �h� � � �T��������� ����� ����� � ��������� UhN

���������

���
	��

��
������������ ����������
��������� 
!#" $&%(' )�*+" ,�-/.0' ,�132(4�57685#9
:<; *=)�>7' " ;�? " -(" *+" )@'�A�B7A�-C* ;
)�-7DE* ? A@" FGA�B7A�-C*H*+" $�A ;

I�
H����� J&KL��M@ @NO @
H�7�����P�� 

:HQ A@1�%�*+AR)@' '3S7, ; " >(' ATA�B(A�-�* ;
)�*<13%�F
F�A�-�*�*+" $/A

U ����V�WYXCZ0[C�C�� \���]�P�� 

!#A�* ; " $^%7' )_*=" ,3-�1C' ,�132^*+,
-(A Q *<A`)�F�' " A ; *<A�B(A�-�*�*+" $�A

a�bHc
dT	 bHcCe � e 	 b
f �C� e f@g eih�c(j

a]bHc
dR	 bHc�e � e 	 b
f ��� e f`g e�hCc(j

kT �Z\��l
����
�m������P�� 
n0-()`' o7p`AR)�-7D
FqA�S7,3Fr*�FqA ; %7' * ;

sth f

u 	

svh f

u 	

yErfJc�sg b Lspcb���t ] m�vsrD� yku-x8rf� �[g b {}b �Tacb[~�{ ��rDdf�su9y {}rD`c~!|+`�`cv
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{}` {YXsb�~sb	��{nb ykg uDrDbA�|{j� rDdf�su9y {}b[qf{}rDdwb�y { S{XsrD�\XB`c~sb�`cg�dw`cg b�yk� {}rD`c~��jXzy acb eHb[b[~ � �\Xsb[q6P
�suDb[q:p ]^Xsrf� 3 -�
 + -C14/?A 59- �0+ �057%2),A 14+.-�� +857% -3dwrfJhX�{ eHb {YXsb �[�sg g b[~�{H� rDdf�su9y {}b[q<{}rDdwb�E
qsb[vHb[~sqsrD~�JL`c~ S{Xsb {YXsb[g {TS�`]`cg dw`cg b b[~�{}r {}rDbA� Xzy acb eHb[b[~ � �\Xsb[qs�suDb[qR{}`]yk� {3y { {YXsb
�}ykdwbH� rDdf�su9y {}b[q {}rDdwb 143 � qsb[vHb[~sqsrD~�JZykuf� `]`c~ {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~Z�\Xs`crD�[bA�wd3ykqsb
e�m u9yk~�Jc�zy�Jcb qsbA� rfJc~sb[g`�[pitiu {}b[g ~zy {}r acb[u mhE/{YXsrf� ~sb	��{ b ykg uDrDbA�|{a� rDdf�su9y {}b[q {}rDdwb dwrfJhX�{ieHb
y A 14+.-0/ vH`crD~�{ rD~=� rDdf�su9y {}b[qL{}rDdwbkp 	�r {YXsrD~L{YXsb d3ykrD~]uD`�`cv@qsbA� �[g rDeHb[qZrD~ yErfJc�sg b Lspcb
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yErfJc�sg b Lsp N �j]^Xsb-IN`h�`� rDesuDb �Q{ y {}bA� `k�Eti~ ��~�{}r { m x8�sg rD~�J _ {Y� |+r � b {}rDdwb

b[~�{}r {}rDbA� `k��{YXsb �|m6�|{}b[d Jc` {YXsg `c��JhX
� b acb[g}yku �|{ y {}bA�[p x8�sg rD~�J r {Y� uDr � b � m��[uDb yk~@b[~�{}r { m
dwrfJcg}y {}bA�i� g `cd��|{ y {}b {}`H�|{ y {}b�E-��� �zykuDu m vzy��`� rD~�J {YXsg `c��JhX {YXsbA� b �|{ y {}bA�g� b acb[g}yku�{}rDdwbA�
eHb � `cg b r {Brf�BqsbA�|{}g `Pmcb[q:p ]^Xsb[g b ykg b {YXsg b[b d3ykrD~ �|{ y {}b {YXzy {3yk~<b[~�{}r { m � yk~<b[~�J�y�Jcbkp
]^XsbA� bfykg b /C-C1 �4D �0+ 14+.- 	 1 !0+857=4- �0+ 14+.-�yk~sq � -0A 14D -�� �0+ 14+.- p�t �|{ y {}b {}g}yk~�� r {}rD`c~ qsr9y�Jcg}ykd
`k�EvH`h�`� rDesuDb8{}g}yk~�� r {}rD`c~���eHb {TS�b[b[~ {YXsbA� b[�|{ y {}bA��rf�^Jcr acb[~ rD~}yErfJc�sg b Lsp N�p

-4  ? < .C����� ')( n & < B "$�%��&$')(Fk\�!(C& < �%��&$')(
?A()�  ��������&$')(
]^Xsb[g b ykg bg� b acb[g}ykuNrDdwvH`cg|{ yk~�{�vH`crD~�{Y��{}`weHb �[`c~�� rDqsb[g b[q}S{Xsb[~ qsb {}b[g dwrD~srD~�J {YXsb �[`cd P
df�s~srD� y {}rD`c~ vzy { {}b[g ~�� eHb {TS�b[b[~Zy qsrf� �[g b {}brP b acb[~�{-� rDdf�su9y {}`cgiyk~sq]yk~Lyk~srDd3y {}rD`c~ �[`cd P
vH`c~sb[~�{ p

� _ ~ yBqsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~
S{Xsb[~ b[~�{}r {}rDbA� ykg b rD~ yk~ yk� {}r acb[�|{ y {}b {YXsb m ykg b
~s`k{��[`c~�� rDqsb[g b[q {}` �[`c~�� �sdwb � rDdf�su9y {}rD`c~ {}rDdwbkp���rDdf�su9y {}rD`c~f{}rDdwbiykq�akyk~s�[bA��`c~su m
S{Xsb[~ b[~�{}r {}rDbA��ykg b8eHb[rD~�J-� b[g|acb[q e�m3`k{YXsb[g�b[~�{}r {}rDbA� � ��� �zykuDu mB� ykuDuDb[q3g bA� `c�sg �[b b[~6P
{}r {}rDbA���CS{XsrD�\X vs��{Y� {YXsb[d rD~�{}` {YXsb qsb[u9y mcb[q
�|{ y {}bkp yz`cg�{YXsbiyk~srDd3y {}rD`c~FEhXs`�S�b acb[gAE
{YXsrf�3rf� ~s`k{ g b ykuDrf�|{}rD�kp ti~srDd3y {}rD`c~ {}rDdwb rf�3�[`c~�{}rD~Q�s`c���[p _ ~�y Ocx yk~srDd3y {}rD`c~
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b[~�a�rDg `c~sdwb[~�{MEHb[~�{}r {}rDbA�AE+S{Xsb {YXsb[g8{YXsb m ykg b-� b[g|a�rD~�J `cg eHb[rD~�J:� b[g|acb[qFE:d3y m ~sb[b[q
{}`3eHbfyk~srDd3y {}b[q b acb[~ r �T{YXsb-� rDdf�su9y {}rD`c~ {}rDdwb g b[d3ykrD~��{x ��b[q:pita� yk~ b	�sykdwvsuDb�E
{YXsrD~ �@`k�iy �[���|{}`cdwb[g�� r p b yk~ b[~�{}r { m � rD~ y ezyk~ ��S{Xs`]rf�-S�ykr {}rD~�J rD~ y �Q�sb[�sbkp
	 Xsb[~ y {}b[uDuDb[g eHb[�[`cdwbA�nrDqsuDb�Ec{YXsb �[���|{}`cdwb[g eHb[�[`cdwbA��yk� {}r acb�{}`[� b[rfe[b�{YXsb�{}b[uDuDb[g[p
]^Xsrf��rD~��|{ yk~�{ yk~sb[`c��� vsg `��[bA�`�i�[`c~�� �sdwbA� ~s`B{}rDdwb rD~ {YXsb qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y�P
{}rD`c~:p�l���{�rD~ y Ocx a�rDg|{}�zykuHb[~�a�rDg `c~sdwb[~�{�r {�rf��~s`k{�g b ykuDrf�|{}rD��{}` � D {YXsb �[���|{}`cdwb[g
{}` {YXsb {}rDuDu p=_ ~��|{}b ykqR{YXsb �[���|{}`cdwb[g �`Xs`c�suDq � 14A � y �[b[g|{ ykrD~<ykdw`c�s~�{ {}`Lg b yk�\X
{}`3{YXsb {}rDuDuqE�S{XsrD�\XsS�`c�suDq { m�vsrD� ykuDu m g b��Q�srDg b y3�[`cdfesrD~zy {}rD`c~ `k� �QrD~sb[d3y {}rD�A�8yk~sq
�kb m#P � g}ykdwrD~�J {}b[�\Xs~sr��Q�sbA��{}`Byk~srDd3y {}b {YXsb S�yku �3yk~sq!S�`c�suDq ykuf� ` { y �kbg� `cdwb yk~sr P
d3y {}rD`c~ {}rDdwbkpC]^Xsrf� Xzy�� {}` eHbiyk�[�[`c�s~�{}b[q3� `cgjS{Xsb[~ �[`c~�{}g `cuDuDrD~�J8{YXsbiyk~srDd3y {}rD`c~��
S�r {YX y qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}`cg[p

� ]^Xsb � yk� {N{YXzy {Ndw`cg b�{YXzyk~ `c~sbnb[~�{}r { m � yk~ eHb � �\Xsb[qs�suDb[q {}` eHb�yk� {}r acbnrD~ {YXsb �}ykdwb
� rDdf�su9y {}b[q {}rDdwb g}ykrf� bA� � `cdwb rD~�{}b[g bA�|{}rD~�J!� r {}�zy {}rD`c~��8�[`c~s�[b[g ~srD~�J {YXsbf{}rDdwrD~�J3`k�
{YXsb �[`cg g bA� vH`c~sqsrD~�J yk~srDd3y {}rD`c~��[p ta� r { � yk~�eHb � b[b[~�� g `cd yErfJc�sg bsLspcw6E�rD~�y

��� ���

TI M E N OW
in  S imu lat io n

TI M E N OW
in  S imu lat io n

R eal T ime in  p ro g ress

E v ent proc es s ing

Even t 1 fo r
En t ity A

Even t 1 fo r
En t ity B

Even t 2 fo r
En t ity A

E v ent proc es s ing E v ent proc es s ing

yErfJc�sg b Lspcw����Tacb[~�{Y� R8�[�[�sg rD~�JBt�{�{YXsb ��ykdwb ��rDdf�su9y {}b[q!]�rDdwb

vHb[g rD`�q S{Xsb[g b@dw`cg b {YXsb[~ `c~sb]b acb[~�{ ykg b�Xzyk~sqsuDb[qFE yku {YXs`c��JhX>{YXsb@g b yku8{}rDdwb
�[`c~�{}rD~Q�sbA� {}`]ykq�akyk~s�[b�E {YXsb!� rDdf�su9y {}b[qZ{}rDdwb g b[d3ykrD~��-x ��b[q:p _ � {YXsb b acb[~�{Y�w`k�
� �s�\Xw~zy {}�sg b�ykg b�g b[u9y {}b[qf{}`8{YXsb^�}ykdwb�b[~�{}r { m�143 � �?#&+	�8g b��Q�srDg b�{YXsb�a�rf� �zykuDrfe y {}rD`c~
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`k�8qsrf�|{}rD~s� {wdw`k{}rD`c~ � b��Q�sb[~s�[bA�AE�{YXsb[~R{YXsrf� S�`c�suDq<g bA� �su {wrD~Rqsrf� �[`c~�{}rD~Q�sr {}rDbA�BrD~
`cg3ykes~s`cg d3yku�{}b[g dwrD~zy {}rD`c~ `k�8{YXsb[rDgwdw`k{}rD`c~:p ]^Xsrf�3rf�weHb[� yk��� b {YXsb rD~sr {}r9y {}rD`c~
`k��{YXsbw~sb	��{ dw`k{}rD`c~ � b��Q�sb[~s�[b y { {YXsb:�}ykdwbB{}rDdwb�E-d3y m]vsg b acb[~�{f{YXsb3vsg b a�rD`c���
yk~srDd3y {}rD`c~ � g `cd b[~sqsrD~�J!Jcg}yk�[b � �suDu mcp ]^Xsrf�8vsg `cesuDb[d � yk~ eHbfg bA� `cu acb[q e�m b[r {YXsb[g
dw`�qsb[uDrD~�J {YXsbg� �[b[~zykg rD`BrD~H� �s�\X ymS�y m {YXzy { � rDdf�su { yk~sb[`c����b acb[~�{Y�8ykg b g b[vsu9yk�[b[q
e�m 1 !0+857=>57+859- � S{XsrD�\X b[~�� �sg bA��{YXzy {�{YXsb m �[`c~�� �sdwbg� `cdwb � rDdf�su9y {}rD`c~w{}rDdwb�E�`cg�e�m
`ceHb m�rD~�J {}` y vsg `k{}`��[`cu�S{XsrD�\X Jc�zykg}yk~�{}b[bA� {YXzy { {YXsbBdw`k{}rD`c~ �[`cg g bA� vH`c~sqsrD~�J {}`
{YXsbB~sb	��{-� rDdf�su { yk~sb[`c��� P �[`c~�� b��Q�sr {}r acbBb acb[~�{frf� ~s`k{[�|{ ykg|{}b[q@eHb � `cg bBg b[�[b[r a�rD~�J y
~s`k{}r�xz� y {}rD`c~ `k�E�[`cdwvsuDb {}rD`c~ `k�N{YXsb vsg b a�rD`c����`c~sbkp

� _ �n{YXsbByk~srDd3y {}rD`c~ rf�8eHb[rD~�J ��� b[q@y�� y {}`�`cuN� `cg8dw`�qsb[uNakykuDrDqzy {}rD`c~ yk~sq acb[g r�xz� y�P
{}rD`c~fg}y {YXsb[gT{YXzyk~By�� y � `cuDb�vsg bA� b[~�{ y {}rD`c~Bdwb[qsrD�sd}E {YXsb[~Br {Trf�T~sb[�[bA�`�}ykg|m {}` d3y �kb
y {}g}yk~��|� `cg d3y {}rD`c~ `k�n{YXsbBqsrf� �[g b {}brPT� rDdf�su9y {}rD`c~ {}rDdwbfrD~�{}` y v�� b[�sqs`2P �[`c~�{}rD~Q�s`c���
{}rDdwbkp � rDuDu : � rDu �hN><a�|{ y {}bA�w{YXzy { y��w{YXsb {}rDdwbH� � ykuDb { y �kb[~<� `cgB{YXsb � rDdf�su9y {}rD`c~
ykuDuD`�S{� {}rDdwb rD~�{}b[g|akykuf� qs�sg rD~�J S{XsrD�\XR~s` Jcg}ykv�XsrD�A�Bb acb[~�{3`��[�[�sg`�AE�r { rf�f� �s~sqzy�P
dwb[~�{ ykuH{}` b��7b[� {�{}rDdwrD~�JgS�r {YX {YXsb �[�sg g b[~�{�{}rDdwba� � ykuDb S{Xsb[~ ~s`k{YXsrD~�JmXzy���{}` eHb
yk~srDd3y {}b[q:p � b Jcr acbA� {YXsbw� y�� bw`k��y d3yk~Q��� yk� {}�sg rD~�J!S�`cg��W�`Xs`cvZy�� yk~]b	�sykdwvsuDb
yk~sq ykg`Jc�sbA�E{YXzy {Tr �/ya�`XQ��{ {}uDb�rf�ErD~zyk� {}r acbn� `cgTy �Q�zykg|{}b[gT`k�/yk~ Xs`c�sgAEk{YXsb�yk~srDd3y {}`cg
df���|{E�[`cg g b[� {}u m {}rDdwb�{YXsrf�Nv�Xsb[~s`cdwb[~s`c~ yk~sqfdf���|{T~s`k{�V �sdwv {}` {YXsb�~sb	��{�qzy {}bn`k�
`��[�[�sg g b[~s�[b8`k�-yk~ yk~srDd3y {}rD`c~6P {}g rfJhJcb[g rD~�Jib acb[~�{ p ]^Xsrf��rf�nrD~sqsb[b[q rDdwvH`cg|{ yk~�{�y���r {
b[~zykesuDbA��{YXsb�`ce�� b[g|acb[g {}` ~s`k{}rD�[b�{YXzy { vHb[g`Xzykv���{YXsb{�|m6�|{}b[d rf��`Pacb[g P qsrDdwb[~�� rD`c~sb[qFE
`cg `k{YXsb[gfyk~s`cd3ykuDrDbA� rD~]{YXsb dw`�qsb[u p x8bA� vsr {}bw{YXsb ykq�akyk~�{ y�Jcb3`k��g b �zb[� {}rD~�J {YXsb
� rDdf�su9y {}rD`c~ {}rDdwbm� � ykuDbf{}` {YXsbwyk~srDd3y {}rD`c~ rD~ � �s�\X]� y�� bA�AECXs`�S�b acb[gAEN{YXsrf� S�`c�suDq
eHb rDdwvsg}yk� {}rD� yku7rD~H� r {}�zy {}rD`c~�� S{Xsb[g b {YXsbg� rDdf�su9y {}rD`c~
�|{}�sq�m �[`Pacb[g`�8y uD`c~�JBvHb[g r P
`�q��8`k� {}rDdwb�E0� �s�\X@y��8qzy m6�AE1S�b[b �W� `cg8b acb[~]dw`cg bkpg]^Xsb � rDdf�su9y {}rD`c~6P yk~srDd3y {}rD`c~
rD~�{}b[g}yk� {}rD`c~H� �\Xsb[dwb�E/{YXsb[g b � `cg b�E+�`Xs`c�suDq � yk�[rDuDr { y {}b {YXsb rDdwvsuDb[dwb[~�{ y {}rD`c~ `k�TeH`k{YX
�|{}g}y {}bAJcrDbA�[p

��

��
�� ����
 � � ���PV�	 � V � ��� ��� � � � T�� S�� �
_ ~Z�[`cdfesrD~sb[q@qsrf� �[g b {}brP �[`c~�{}rD~Q�s`c���fdw`�qsb[uf�AENqsb[vHb[~sqsb[~�{fakykg r9ykesuDbA� d3y m]�\Xzyk~�Jcb3eH`k{YX
qsrf� �[b[g b {}u m yk~sq �[`c~�{}rD~Q�s`c��� u mcp ]^Xsb-S�`cg uDq a�rDb�S"`k�ny3�[`cdfesrD~sb[q dw`�qsb[uC� vHb[�[r�xzbA�i{YXzy {
{YXsbg�|m6�|{}b[d � yk~ eHb qsbA� �[g rDeHb[q rD~ {}b[g d ��`k�Eb[~�{}r {}rDbA�AE�{YXsb[rDg�y��`� `��[r9y {}b[q y { {}g rDes��{}bA�AEzyk~sq
�|{ y {}b akykg r9ykesuDbA�[p�]^XsbLeHbAXzy a�rD`c�sg `k� {YXsb �|m6�|{}b[d rf�!� rDdf�su9y {}b[q>e�m>�[`cdwvs��{}rD~�J {YXsb
akykuD�sbA��`k�-{YXsb �|{ y {}b8akykg r9ykesuDbA��y {�ykuDu/{}rDdwba�|{}b[v���yk~sq e�m �[`cdwvs��{}rD~�J {YXsb8akykuD�sbA��`k�-{YXsb
y { {}g rDes��{}bA��`k�Eb[~�{}r {}rDbA� y {�b acb[~�{ {}rDdwbA�[p
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]^Xsg b[bn� �s~sqzykdwb[~�{ yku�rD~�{}b[g}yk� {}rD`c~��-� yk~ `��[�[�sgNeHb {TS�b[b[~fqsrf� �[g b {}b[u m yk~sq �[`c~�{}rD~Q�s`c��� u m
�\Xzyk~�JcrD~�Jiakykg r9ykesuDbA� : I�g r �hU < p yErDg`�|{�yiqsrf� �[g b {}b��\Xzyk~�Jcb�rD~ akykuD�sb�d3y m eHb�d3ykqsbn{}` yi�[`c~6P
{}rD~Q�s`c���Eakykg r9ykesuDb � bkp JspN�[`cdwvsuDb {}rD`c~ `k�7yid3ykrD~�{}b[~zyk~s�[b�`cvHb[g}y {}rD`c~ {YXzy {�rD~��|{ yk~�{ yk~sb[`c��� u m
rD~s�[g b y�� bA�8{YXsb g}y {}bf`k� vsg `��[bA�`� rD~�J e�m d3yk�\XsrD~sbA�8rD~ y
�|m6�|{}b[d � pf��b[�[`c~sq]y �[`c~�{}rD~Q�s`c���
�|{ y {}b akykg r9ykesuDb yk�\XsrDb a�rD~�J y3{YXsg bA�`Xs`cuDq akykuD�sb d3y m � yk��� bByk~ b acb[~�{ {}` `��[�[�sg8`cg {}` eHb
� �\Xsb[qs�suDb[q � bkp Jsp {YXsb ykg g r akyku:`k�Ty d3y {}b[g r9yku0Xzyk~sqsuDb[g�{}`3y vsg bA� �[g rDeHb[q vH`h� r {}rD`c~ rD~sr {}r9y {}bA�
yk~L�s~suD`�ykqsrD~�J vsg `��[bA�`��� p ]^XsrDg q {YXsb � �s~s� {}rD`c~zykuTqsbA� �[g rDv�{}rD`c~L`k�n�[`c~�{}rD~Q�s`c��� akykg r9ykesuDbA�
d3y m eHb��\Xzyk~�Jcb[q y {nqsrf� �[g b {}b�{}rDdwb�rD~��|{ yk~�{Y� � bkp Jsp�ygXQ�sd3yk~wb[~�{}b[g rD~�J rD~�{}` {YXsb�a�rD�[rD~sr { m
`k�Ty �[g}yk~sb �\Xzyk~�JcbA��{YXsb b��Q�zy {}rD`c~��{Jc`Pacb[g ~srD~�JB{YXsb yk�[�[b[uDb[g}y {}rD`c~ `k�N{YXsb �[g}yk~sb � p

��`cdfesrD~sb[q qsrf� �[g b {}brP �[`c~�{}rD~Q�s`c���fdw`�qsb[uDrD~�J �[`c~��|{}r {}��{}bA� y � rfJc~sr�xz� yk~�{ ykq�akyk~s�[b rD~
{YXsb^xzb[uDqw`k�0� rDdf�su9y {}rD`c~ � pTt�u9ykg`Jcb�~Q�sdfeHb[g `k� vsg `cesuDb[d �nykg b�rD~wg b ykuDr { mfy �[`cdfesrD~zy {}rD`c~
`k��qsrf� �[g b {}bfyk~sq �[`c~�{}rD~Q�s`c���iv�Xsb[~s`cdwb[~zy yk~sq �`Xs`c�suDq eHb dw`�qsb[uDb[q ��� rD~�J yw�[`cdfesrD~zy�P
{}rD`c~ `k�z{YXsbn{TS�` ykvsvsg `�yk�\XsbA�[pTti~ ykg b y{S{Xsb[g b��[`cdfesrD~sb[q dw`�qsb[uDrD~�J ykvsvsg `�yk�\Xfrf�Evsg `Pacb[~
{}` eHb b��7b[� {}r acb rf�T{YXsb{� rDdf�su9y {}rD`c~f`k�7{YXsb�d3y {}b[g r9yku%Xzyk~sqsuDrD~�J b��Q�srDvsdwb[~�{Y�[p ]^Xsb dw`�qsb[u P
rD~�Jf`k�N�[g}yk~sbA�AEz�[`c~�acb mc`cg`�iyk~sq yk��{}`cd3y {}b[q!Jc�srDqsb[q acbAXsrD�[uDbA��rD~�ac`cu acbA���[`c~�{}rD~Q�s`c��� P {}rDdwb
�[`c~s�[b[v�{Y� � �s�\X y��nyk�[�[b[uDb[g}y {}rD`c~Byk~sqBacb[uD`��[r { m �\Xzyk~�JcbA��yk~sqwykuf� ` qsrf� �[g b {}b�g b��Q�srDg b[dwb[~�{Y�
y��`� `��[r9y {}b[q S�r {YX<uD`�ykqsrD~�J�E��s~suD`�ykqsrD~�J�EnvsrD� �QrD~�J@�sv d3y {}b[g r9ykuqEndw`Pa�rD~�J]`Pacb[g3~sb {TS�`cg��
� bAJcdwb[~�{Y� b {}�kp

o `�qsb[uDrD~�J S�r {YX �[`cdfesrD~sb[q qsrf� �[g b {}brP �[`c~�{}rD~Q�s`c���Nykvsvsg `�yk�\XFE�Xs`�S�b acb[gAEcrf�:~s`k{8�|{}g}ykrfJhX�{QP
� `cgQS�ykg q:p���ykg b^�`Xs`c�suDqfeHb�{ y �kb[~mS{Xsb[~wqsb {}b[g dwrD~srD~�JirD~�{}b[g}yk� {}rD`c~ yk~sq rD~�{}b[g|� yk�[bA�T`k�/{YXsb
�[`cdwvH`c~sb[~�{Y�T`k�z{YXsb^�|m6�|{}b[d S�r {YX qsr �7b[g b[~�{�vsg `cvHb[g|{}rDbA�[p I�g r {Y���kb[g : I�g r �hU <�� ��JhJcbA�|{Y�T{YXzy {
rD~ dw`�qsb[uDrD~�Jf�[`cdfesrD~sb[qH�|m6�|{}b[d �AE/{YXsb �[`c~�{}rD~Q�s`c��� y�� vHb[� {Y� `k�E{YXsb vsg `cesuDb[d �`Xs`c�suDq eHb
�[`c~�� rDqsb[g b[q xzg`�|{3� `cuDuD`�S�b[qRe�m {YXsb qsb acb[uD`cvsdwb[~�{ `k� qsrf� �[g b {}b y�� vHb[� {Y�3`k�8{YXsb dw`�qsb[u p
ti~sq xz~zykuDu mL{YXsb rD~�{}b[g|� yk�[bA� eHb {TS�b[b[~Rqsrf� �[g b {}b yk~sq �[`c~�{}rD~Q�s`c���fakykg r9ykesuDbA�-�`Xs`c�suDq eHb
ykvsvsg `�yk�\Xsb[q:p ]^Xsb rf�`� �sb `k�8dw`�qsb[uDrD~�J �|m6�|{}b[d � S�r {YXR{YXsb �[`cdfesrD~sb[q<ykvsvsg `�yk�\X>yk~sq
�|{}�sq�m�rD~�Ji{YXsb�rD~�{}b[g|� yk�[bA�EeHb {TS�b[b[~ �|m6�|{}b[d �[`cdwvH`c~sb[~�{Y��S�r {YXfqsr �7b[g b[~�{Tdw`�qsb[uDrD~�J�vsg `cv6P
b[g|{}rDbA��rf��~s`k{ �[`c~�� rDqsb[g b[q3rD~ qsb { ykrDusrD~ {YXsrf�T{YXsbA� rf�[p _ { rf�T{YXsb�rDdwvzyk� {�`k�0� �s�\X y dw`�qsb[uDrD~�J
ykvsvsg `�yk�\X>`c~<{YXsb � rDdf�su9y {}rD`c~ �kyk~srDd3y {}rD`c~ZrD~�{}b[g}yk� {}rD`c~ S{XsrD�\X rf�3b	�sykdwrD~sb[q:po]^Xsb[g brP
� `cg b�EE`c~su m {YXsb3rf�`� �sbA� g b[u9y {}b[q]{}` {YXsb3~sb[�[bA�`�}ykg|m@dwb[�\Xzyk~srf� d � ~sb[b[qsb[qZ{}` rDdwvsuDb[dwb[~�{
{YXsb yk~srDd3y {}b[qLa�rf� �zykuDrfe y {}rD`c~L`k��y � rDdf�su9y {}rD`c~Lb	��b[g �[rf� b rD~�ac`cu a�rD~�J eH`k{YXZqsrf� �[g b {}b yk~sq
�[`c~�{}rD~Q�s`c����vsg `cvHb[g|{}rDbA� ykg b �[`c~�� rDqsb[g b[q:p ]^Xsb ~sb	��{a� b[� {}rD`c~ uD`�` �W��rD~�{}` {YXsrf��rf�`� �sbkp
	V+.-0/V4M/�[#4M/
5cCEDKJMC U<^,JTZ�4M2�O0i<Dv1TC JM-0C U�JM-0/�DQC FqO0LE[:JMC 2�U�^�2�FHFqO0U0C JKNHXY2�4.5cCEDM^�4M/�JM/ �x/Vb�/VUIJ.[#U<5�^�2�UIJMC U]O��

2�O<D
DQC FqO0LE[:JMC 2�UkdG+h46[�5cC JMC 2�U<[#L L N�JM-0/ �]O0FHFH/V4 
v2�FHi0OcJM/V4��]C FqO0LE[:JMC 2�U 
v2�UcXY/V4M/VU<^�/qCEDfXY2�4�^�2�UIJMC U]O02�O<D
DQC FqO0LE[:JMC 2�U!FH2c5c/VL /V46D�[#U<5_JM-0/�� C UIJM/V4 �]C FqO0LE[:JMC 2�U 
v2�UcXY/V4M/VU<^�/�XY2�4�5cCEDM^�4M/�JM/ �x/Vb�/VUIJ�DQC FqO0LE[:JMC 2�U0CEDKJ6D
m ��
 � �c[#U���C /VZ�2]o��02�U0L N�4M/R^�/VUIJML N�-<[wb�/�JM-0/�JK132HZ�4M2�O0i<D.DKJ6[#4QJM/R5�JM2�FHC tpd
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-4  ? < .C����� ')( ��4  n & < B "$�%��&$')(Fk\�!(C& < �%��&$')( ?A()�  ��������&$')(
]^Xsb!S�`cg uDqZa�rDb�S `k�iy � rDdf�su9y {}rD`c~@dw`�qsb[u�rD~�ac`cu a�rD~�J �[`cdfesrD~sb[q dw`�qsb[uDrD~�J vsg rD~s�[rDvsuDbA�
{}g}yk~�� u9y {}bA� rD~�{}`w{YXsbfyk~srDd3y {}rD`c~ qs`cd3ykrD~ rD~ {YXsb � `cg d `k� y S�`cg uDq a�rDb�S S{Xsb[g b {YXsb eHbrP
Xzy a�rD`c�sgE`k�/a�rDg|{}�zyku�`ceWV b[� {Y� ykg b�d3ykrD~su m Jcb[~sb[g}y {}b[qBe�m �[`c~�{}rD~Q�s`c����dw`�qsb[uf�8S{Xsb[g b y���{YXsb
{}g}yk~�� r {}rD`c~]eHb {TS�b[b[~ qsr �7b[g b[~�{feHbAXzy a�rD`c�sg`�fyk~sq@{YXsb3rD~�{}b[g g b[u9y {}rD`c~]`k��{YXsb3`ceWV b[� {Y� ykg b
Jc`Pacb[g ~sb[q e�m qsrf� �[g b {}brP b acb[~�{ dw`�qsb[uf�[p _ ~ yB{ m�vsrD� ykuC� rDdf�su9y {}rD`c~ b	��b[g �[rf� b�EH{YXsb qsrf� �[g b {}b
b acb[~�{ndw`�qsb[uWS�`c�suDqByk� { y���ya� �[b[~zykg rD` d3yk~zy�Jcb[gCS{XsrD�\X Jcb[~sb[g}y {}bA�T{YXsb�b acb[~�{Y� ezy�� b[qB`c~
�|{ y {}rf�|{}rD� ykuNdw`�qsb[uf� � g}yk~sqs`cd ~Q�sdfeHb[g Jcb[~sb[g}y {}`cg`���rE+`cg � b {Y� `k�nrD~svs��{ �|{}rDdf�suDrN`cg8dwbA� P
�}y�JcbA�AEQ{}` qsrDg b[� { {YXsb �z`�S `k�7{YXsb�b[~�{}r {}rDbA�jS�r {YXsrD~ {YXsb �|m6�|{}b[d p ]^Xsb �[`c~�{}rD~Q�s`c���ndw`�qsb[uf�
{YXsb[~FE�S�`c�suDq vsg `Pa�rDqsb y ezy�� rf��� `cg�g b ykuDrf�|{}rD�a� rDdf�su9y {}rD`c~ `k�-{YXsb eHbAXzy a�rD`c�sg`��`k�N{YXsb b[~�{}r P
{}rDbA� `k�7akykg rD`c���T{ m�vHbA�[pj_ ~:� �s�\X y � �\Xsb[dwb�E�{YXsb�es�su � `k�H{YXsb dwbA�`�}y�Jcb�{}g}y �w� �[`c~s�[b[g ~srD~�J
{YXsb3�[`�`cg qsrD~zy {}rD`c~L`k��qsr �7b[g b[~�{-� rDdf�su9y {}`cg �[`cdwvH`c~sb[~�{Y�AETrf� uDr �kb[u m {}` eHb3eHb {TS�b[b[~ {YXsb
qsrf� �[g b {}b b acb[~�{ � rDdf�su9y {}`cg�yk~sq {YXsb �[`c~�{}rD~Q�s`c���a� rDdf�su9y {}`cg�b[~�JcrD~sbA� rDdwvsuDb[dwb[~�{}rD~�J {YXsb
`ceWV b[� {Y� �:eHbAXzy a�rD`c�sg[pg]^XsbByk~srDd3y {}rD`c~ �[`cdwvH`c~sb[~�{ME:eHb[rD~�J qsb[�[`c�svsuDb[q � g `cd {YXsbm� rDdf�6P
u9y {}`cg`� y�� df�s�\XZy�� vH`h�`� rDesuDb S�`c�suDq]g b[�[b[r acbwvH`h� r {}rD`c~]yk~sq]`cg rDb[~�{ y {}rD`c~ �svHqzy {}bA� � g `cd
{YXsb � �[`c~�{}rD~Q�s`c����� eHbAXzy a�rD`c�sg-� rDdf�su9y {}`cg`� � `cg {YXsb3b[~�{}r {}rDbA� eHb[rD~�J yk~srDd3y {}b[q]e�m]{YXsbA� b
� rDdf�su9y {}`cg`�[pEtiqsqsr {}rD`c~zykuDu mhE�{YXsb8qsrf� �[g b {}b b acb[~�{ � rDdf�su9y {}`cgndwrfJhX�{�rD~sr {}r9y {}b � `cdwb � rDdwvsuDb
yk~srDd3y {}rD`c~��Ne�mfrD~�ac` �QrD~�J ykvsvsg `cvsg r9y {}b�� �s~s� {}rD`c~��Tvsg `Pa�rDqsb[q e�m {YXsb�yk~srDd3y {}`cgNrD~�{}b[g|� yk�[bkp
R8~sb rDdwvH`cg|{ yk~�{�rD~�{}b[g}yk� {}rD`c~ eHb {TS�b[b[~ {YXsbfyk~srDd3y {}`cg��[`cdwvH`c~sb[~�{8yk~sq {YXsb-� rDdf�su9y {}`cg`�
dwrfJhX�{�`��[�[�sg S{Xsb[~ {TS�`Byk~srDd3y {}b[q3`ceWV b[� {Y���[`cuDuDrDqsbkpT��rD~s�[bi{YXsbaJcb[`cdwb {}g rD� rD~�� `cg d3y {}rD`c~
Xzy�� {}`LeHb �kb[v�{3uD`�� ykun{}` {YXsb yk~srDd3y {}`cg �[`cdwvH`c~sb[~�{MEnr {Brf� {YXsb dw`h�|{ � �sr { ykesuDb vsu9yk�[b
� `cgBqsb {}b[� {}rD~�J@�[`cuDuDrf� rD`c~��feHb {TS�b[b[~>`ceWV b[� {Y�[p ]^Xsb[g b � `cg b �[`cuDuDrf� rD`c~ b acb[~�{Y�
Xzy acb {}`@eHb
qsb {}b[� {}b[q yk~sq g b[vH`cg|{}b[q {}` {YXsb �[`�`cg qsrD~zy {}`cg � rDdf�su9y {}`cg�� qsrf� �[g b {}brP b acb[~�{a� rDdf�su9y {}`cg���y��
S�b[uDu-y���{YXsb �[`cuDuDrDqsrD~�Jf`ceWV b[� {Y� �+� rDdf�su9y {}`cg`� � �[`c~�{}rD~Q�s`c��� � rDdf�su9y {}`cg`��� r �Tyk~�mcp

��

��

� � �  �� � ��� � ��� � 	 � V � � � � T ��� 
 N �'S ��� ��� � � � � 
 S ��� ��� J � �

� �PT S������ ���
]N` bA�|{ ykesuDrf�`X yfdwb yk~srD~�Jk� �suz{}rDdwrD~�J g b[u9y {}rD`c~��`XsrDv3eHb {TS�b[b[~}� rDdf�su9y {}rD`c~ yk~sq yk~srDd3y {}rD`c~
�[`cdwvH`c~sb[~�{Y��r {�rf��rDdwvH`cg|{ yk~�{�{}`B�s~sqsb[g`�|{ yk~sq {YXsb ~s`k{}rD`c~ `k�N{}rDdwb8rD~ eH`k{YX:p

ta� rD~sqsrD� y {}b[q ykeH`Pacb]rD~ � b[� {}rD`c~oLsp Lsp h6E8rD~Iy { m�vsrD� yku qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}rD`c~
vsg `hJcg}ykd vsg `��[bA�`� bA�nb ac`cu acb rD~ {}rDdwb�y�� y � b[g rDbA� `k�7b acb[~�{Y� � b[vzykg}y {}b[qwe�m {}rDdwb�rD~�{}b[g|akykuf�[p
ti~ b acb[~�{Brf� y �[`cuDuDb[� {}rD`c~@`k� yk� {}rD`c~��[S{XsrD�\XRykg b3�[`c~�� rDqsb[g b[q `��[�[�sgfrD~��|{ yk~�{ yk~sb[`c��� u mcp
l�b {TS�b[b[~B{TS�` b acb[~�{Y� `k�7y8vsg `��[bA�`�AEQb acb[~�{Y�n`k�H`k{YXsb[gTvsg `��[bA�`� bA�nd3y m `��[�[�sg[p IEykg}ykuDuDb[uDrf� d
rf� � rDdf�su9y {}b[qRe�mRb	��b[�[��{}rD~�J b acb[~�{Y� `k� ykuDu�vsg `��[bA�`� bA� rD~ � b��Q�sb[~�{}r9ykui`cg qsb[g[p ]�rDdwb rf�



���������
	����h�������
	�������������� �h� � � �T��������� ����� ����� � ��������� ��h

����� ���	�
� ����
�� ���

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

� � ���������
�	 "!�#$�����%��� ����� ���
� ����
�� ���

  Ev ent 1
for Entity  A

  Ev ent 2
for Entity  A

  Ev ent 1
for Entity  B

  Ev ent 2
for Entity  B

T=0

1 F rame
in  An imatio n

T=N T=N T = N + tB

tB ...

Animate
Event 1

Animate Activity 1
   for entitiy B

Ativ ity  1 for Entity  B

yErfJc�sg b Lsp U � ]�rDdwrD~�J Z�b[u9y {}rD`c~��`XsrDv���l�b {TS�b[b[~ yBx8rf� �[g b {}brP �Tacb[~�{ ��rDdf�su9y {}`cgAEs��`c~�{}rD~Q�6P`c���{]�rDdwb ��rDdf�su9y {}`cg�yk~sq ti~ ti~srDd3y {}`cg

� rDdf�su9y {}b[q e�mLykq�akyk~s�[rD~�J r {8� g `cd�`c~sb b acb[~�{ {}` {YXsbB~sb	��{ p ]^Xsb � rDdf�su9y {}rD`c~ rf�AE:{YXQ���AE
b acb[~�{iqsg r acb[~:p

t �[`c~�{}rD~Q�s`c���a� rDdf�su9y {}rD`c~ vsg `hJcg}ykd}EHy�� qsrf� �[���`� b[qLrD~ � b[� {}rD`c~ Lsp Lsp��hE)Xzy��i~s`:Jcg b y {
�[`cdwdw`c~ vH`crD~�{Y� S�r {YXLb acb[~�{QP qsg r acb[~=� rDdf�su9y {}rD`c~ vsg `hJcg}ykd �[p ] m�vsrD� ykuDu m r { �[`c~�� rf�|{Y� `k�
y vsg `hJcg}ykd�{}`H� `cu acb � rDdf�su { yk~sb[`c��� qsr �7b[g b[~�{}r9ykuTb��Q�zy {}rD`c~�� {}` `ce�{ ykrD~ akykuD�sbA� `k� �|{ y {}b
akykg r9ykesuDbA��`k�Tyk~�m akykuD�sb `k�N{}rDdwb ���[`c~�{}rD~Q�s`c���{� rDdf�su9y {}rD`c~ rf��{}rDdwbrP qsg r acb[~:p

_ ~ yk~ yk~srDd3y {}rD`c~ �|m6�|{}b[d}E�`ceWV b[� {Y�Bykg b3�[`c~�{}g `cuDuDb[q@e�m=�|{ y {}b3akykg r9ykesuDbA� � vH`h� r {}rD`c~FE
`cg rDb[~�{ y {}rD`c~FEn�[`cuD`cgBb {}�kp �#{YXzy {3qsg r acb {YXsb[rDgBdw`k{}rD`c~:p GnykuD�sbA�w`k�i{YXsb �|{ y {}b akykg r9ykesuDbA�
ykg bf� ykuD�[�su9y {}b[q y {8b yk�\X � g}ykdwb�E:yk~sq {YXsb yk~srDd3y {}rD`c~ rf� � g}ykdwb qsg r acb[~:p ta�8� g}ykdwbA�8ykg b
b��Q�zykuDu m {}rDdwbrPT� vzyk�[b[q � � �k_ _ In�}� b[�[`c~sq �7_ _ In� eHb[rD~�JB{YXsb ~Q�sdfeHb[gi`k�E� g}ykdwbA��vHb[g � b[�rP
`c~sq �rE:{YXsrf� � yk~]eHb �[`c~�� rDqsb[g b[q@y�� y!� vHb[�[r9ykuT� y�� bB`k�n{}rDdwbrP qsg r acb[~ � rDdf�su9y {}rD`c~FE)S�r {YXLy
�[`c~�{}rD~Q�s`c����{}rDdwb ykvsvsg `�yk�\X ��� rD~�J3y {}rDdwb g bA� `cuD��{}rD`c~ `k� � �k_ _ In�H� b[�[`c~sq:p�ti~srDd3y {}rD`c~
rf� �}ykrDq3{}` eHb /?/ 14% -�&
�4/?57=4-03zpEt vsrD� {}`cg r9yku/g b[vsg bA� b[~�{ y {}rD`c~ `k�-{YXsbA� b qsr �7b[g b[~s�[bA��rf� Jcr acb[~
rD~syErfJc�sg bgLsp U�p ]^Xsb b��7b[� { `k�T{YXsbA� bfqsr �7b[g b[~s�[bA� ykg b g b �zb[� {}b[q rD~ {YXsbfyk~zy {}`cd m `k��{YXsb
rD~�{}b[g}yk� {}rD`c~ vzy { {}b[g ~��[p _ ~ {YXsb � y�� b `k�Ty �[`c~�{}rD~Q�s`c����{}rDdwb � rDdf�su9y {}rD`c~FEQ{YXsbg� rDdf�su9y {}rD`c~
b[~�JcrD~sb Jcb[~sb[g}y {}bA��{YXsb�vH`h� r {}rD`c~ yk~sqB`cg rDb[~�{ y {}rD`c~ akykuD�sbA� y��Tqsb[vHb[~sqsb[~�{�`c~ {YXsb^�}ykdwvsuDb[q
{}rDdwb�akykg r9ykesuDbkp�]^Xsrf�nrf��~zy {}�sg}ykuDu mf{YXsbig bA� �su {�`k�+~Q�sdwb[g rD� ykuDu m rD~�{}bAJcg}y {}rD~�J {YXsbiqsr �7b[g b[~6P
{}r9yku-b��Q�zy {}rD`c~��8`k� dw`k{}rD`c~HS�r {YX y3�[b[g|{ ykrD~s�|{}b[v � rfe[bkp ]^Xsrf�8g bA� �su {Y�8rD~ XsrfJhX � g b��Q�sb[~s� m
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yErfJc�sg b Lsp � �n��rDdf�su9y {}`cg P ti~srDd3y {}`cg _ ~�{}b[g}yk� {}rD`c~ � `cg ��`c~�{}rD~Q�s`c��� ]�rDdwb ��rDdf�su9y {}`cg`�

� ykuDuf� �2� g b��Q�sb[~s� m qsb[vHb[~sqsrD~�Jw`c~ {YXsb rD~�{}bAJcg}y {}rD`c~!�|{}b[v � rfe[b ��{}` {YXsb ti~srDd3y {}`cg � ��rD~�{}b[g P
� yk�[b � �s~s� {}rD`c~��[p�_ ~Z{YXsrf� { m�vHb `k� rD~�{}b[g}yk� {}rD`c~FETti~srDd3y {}`cg � � rD~�{}b[g|� yk�[b � �s~s� {}rD`c~�� y {By
uD`�S uDb acb[uqEN{ m�vsrD� ykuDu mLg b[�[b[r a�rD~�J vH`h� r {}rD`c~@yk~sq `cg rDb[~�{ y {}rD`c~Lacb[� {}`cg`�AE `cgfy {}g}yk~��|� `cg d3y�P
{}rD`c~3d3y {}g r �3�[`c~�{ ykrD~srD~�J eH`k{YX:pj]^Xsrf��rD~�{}b[g}yk� {}rD`c~
� �\Xsb[dwb rf��rDuDuD���|{}g}y {}b[q3rD~!yErfJc�sg b Lsp ��p
_ � E�Xs`�S�b acb[gAE/{YXsb `ceWV b[� {irf�^� � �w�[rDb[~�{}u mH� rDdwvsuDb yk~sq r {Y��dw`k{}rD`c~ � yk~ eHb qsb�xz~sb[q e�m r {Y�
acb[uD`��[r { m `cgTyk�[�[b[uDb[g}y {}rD`c~f`cgN� `cg �[bA�E{YXzy { ykvsvsu m {}`8r {Y�E�[b[~�{}b[g�`k�/d3y��`�AEc`c~su m �\Xzyk~�JcrD~�J y {
qsrf� �[g b {}b {}rDdwbA�AEQ{YXsb[~ ti~srDd3y {}`cg � yk~ b[dwvsuD`Pmwyk~ rD~�{}b[g ~zykuHqsr �7b[g b[~�{}r9yku/b��Q�zy {}rD`c~
� `cu acb[g
� rD~�{}bAJcg}y {}`cg�� {}`Bg b[qs�s�[b {YXsb ~Q�sdfeHb[g�`k�E� ykuDuf�[p _ ~ {YXsrf��� y�� b {YXsb � rDdf�su9y {}`cg S�`c�suDq `c~su m
� vHb[�[r �2m {YXsb {}rDdwb y { S{XsrD�\X {YXsb �Q�zyk~�{}r {}rDbA� � �s�\XLy�� acb[uD`��[r { m `cgiyk�[�[b[uDb[g}y {}rD`c~ ~sb[b[q {}`
�\Xzyk~�Jcb3yk~sqL{YXsb[~]� ykuDu�yk~@ykvsvsg `cvsg r9y {}b rD~�{}b[g|� yk�[b � �s~s� {}rD`c~ S{XsrD�\X=� b {Y� akykuD�sbA� rD~L{YXsb
qzy { y �|{}g �s� {}�sg bA� rD~�{}b[g ~zyku:{}`B{YXsb ti~srDd3y {}`cg�{}`wg b �zb[� { {YXsb �\Xzyk~�Jcbkp _ ~ � yk� {ME/y � rDdwrDu9ykg
{}b[�\Xs~sr��Q�sb rf��b[dwvsuD`Pmcb[q e�m x _|� � x8rf�|{}g rDes��{}b[q!_ ~�{}b[g}yk� {}r acb ��rDdf�su9y {}rD`c~ ��vzyk� � y�JcbA� yk~sq
rf� �Q~s`�S�~Ly�� � -C1 � /C-$!�� #&36573,Ekp _ {8rf�id3ykrD~su m ��� b[q {}` g b[qs�s�[b {YXsbf~sb {TS�`cg�� {}g}y �w� rD~ y
qsrf�|{}g rDes��{}b[q!� rDdf�su9y {}rD`c~wb[~�a�rDg `c~sdwb[~�{ pj_ {�rf�AE%Xs`�S�b acb[gAE/��� b � �su:{}`fg b[qs�s�[b {YXsb8�[`c�svsuDrD~�J
eHb {TS�b[b[~3{YXsb � rDdf�su9y {}rD`c~ yk~sq3yk~srDd3y {}rD`c~ dw`�qs�suDbA��rD~wy ~s`c~6P qsrf�|{}g rDes��{}b[qwb[~�a�rDg `c~sdwb[~�{
y��gS�b[uDu p
_ ~]{YXsbw� y�� b3`k��y qsrf� �[g b {}brP b acb[~�{ � rDdf�su9y {}`cgAE-yk~Zykvsvsg `cvsg r9y {}b {}b[�\Xs~sr��Q�sb3� `cg
{YXsb8yk~srDd3y {}rD`c~B`k�:{YXsbib[~�{}r {}rDbA�nrf� {}`fy��`� `��[r9y {}b8y[� b {�`k�+vsg brP qsb�xz~sb[q dw`k{}rD`c~ � b��Q�sb[~s�[bA�
{}` b yk�\X b[~�{}r { m3yk~sq3g b[vsu9y mB{YXsb[d S{Xsb[~3{YXsbib[~�{}r { mB{ y �kbA�n{YXsbig b[uDb akyk~�{�yk� {}rD`c~:p _ ~w{YXzy {
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yErfJc�sg b Lsp��Pj �n��rDdf�su9y {}`cg P ti~srDd3y {}`cg _ ~�{}b[g}yk� {}rD`c~ � `cg�x8rf� �[g b {}brP �Tacb[~�{ ��rDdf�su9y {}`cg`�

� y�� bi{YXsb dw`k{}rD`c~ � b��Q�sb[~s�[bA� �[`cdwvH`h� rD~�Jfyfvzykg|{}rD�[�su9ykgneHbAXzy a�rD`c�sg�� yk~ eHb8�[g b y {}b[q `c~su m
`c~s�[bie�m3yk~ �s~sqsb[g u m�rD~�J q�m�~zykdwrD� � rDdf�su9y {}rD`c~ dw`�qsb[uqEQ`cgne�m3y-XQ�sd3yk~ yk~srDd3y {}`cg���� rD~�J
y akykg rDb { m `k��rD~�{}b[g}yk� {}r acb3yk~srDd3y {}rD`c~ {}b[�\Xs~sr��Q�sbA�AE�yk~sq@g b[�[`cg qsb[q:p ���s�\XZg b[�[`cg qsb[qZeHbrP
Xzy a�rD`c�sg`��d3y mB{YXsb[~ � `cg d yk~ rD~sqsb	��b[q eHbAXzy a�rD`c�sg�uDrDesg}ykg|m � `cgng b[vH`h� r {}`cg|m ��� g `cd�S{XsrD�\X
eHbAXzy a�rD`c�sg`��� yk~ eHb � ykuDuDb[q yk~sq g b[vsu9y mcb[qHS{Xsb[~ {YXsb b[~�{}r { m � `cg�yk� {}`cg���rf� � �\Xsb[qs�suDb[q {}`
b	�%XsrDesr { yBvzykg|{}rD�[�su9ykg�eHbAXzy a�rD`c�sg[p t { m�vsrD� yku+rD~�{}b[g}yk� {}rD`c~ rD~ {YXsrf��� y�� b S�`c�suDq d3yk~sr � bA�|{
{YXsb vzy { {}b[g ~ qsb[vsrD� {}b[q rD~ yErfJc�sg b Lsp��Pj�ps]^Xsrf� {}b[�\Xs~sr��Q�sb rf� eHb[rD~�J ykqs`cv�{}b[q rD~Zd3yk~�m
g b yku7{}rDdwb J�ykdwbA��{}` � rDdf�su9y {}bi{YXsb eHbAXzy a�rD`c�sg`��`k�N{YXsb yk� {}`cg`��rD~ {YXsbgJ�ykdwbkp _ { Xzy���{YXsb
vH`k{}b[~�{}r9yku/`k�8� rfJc~sr�xz� yk~�{}u mBg b[qs�s�[rD~�J {YXsbi~Q�sdfeHb[g�`k�-rD~�{}b[g|� yk�[b � �s~s� {}rD`c~3� ykuDuf�AE�yk~sq � yk~
Xsb[uDvB{}` qsb[�[`c�svsuDb�{YXsb � rDdf�su9y {}rD`c~Byk~sqB{YXsb yk~srDd3y {}rD`c~ dw`�qs�suDbA�[p�_ {MEWXs`�S�b acb[gAE�Xzy���{TS�`
d3y�V `cg�qsrf�}ykq�akyk~�{ y�JcbA���
�cp{]^Xsb eHbAXzy a�rD`c�sg`� df���|{ieHb �[g b y {}b[q yk~sq g b[�[`cg qsb[q eHb � `cg bAXzyk~sq rD~ y � `cg d3y { g b[�rP
`hJc~srfe ykesuDbie�m3{YXsb yk~srDd3y {}`cg S{XsrD�\X g b��Q�srDg bA��ym� b[vzykg}y {}b �[`�qsrD~�Jfb��7`cg|{�`cg���� b `k�
ykqsqsr {}rD`c~zyku/{}`�`cuf�[p

h�p{]^Xsb vsg brP g b[�[`cg qsb[q]dw`k{}rD`c~ � yk~L~s`k{ g bA� vH`c~sqL{}` �s~svsg b[qsrD� { ykesuDbfrD~�{}b[g}yk� {}rD`c~:pg_ �
{YXsb { m�vHb `k�irD~�{}b[g}yk� {}rD`c~ rf� vsg b[qsrD� { ykesuDb {YXsb g bA� vH`c~�� b � yk~ReHb �[g b y {}b[q y��wyk~6P
`k{YXsb[g3qsrf�|{}rD~s� {3eHbAXzy a�rD`c�sg3yk~sq � ykuDuDb[qR� g `cd {YXsb eHbAXzy a�rD`c�sg3uDrDesg}ykg|m y �2{}b[gw{YXsb
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rD~�{}b[g}yk� {}rD`c~ es��{�{YXsrf��d3y m ~sb[�[bA�`� r { y {}b d3yk~�m3eHbAXzy a�rD`c�sg`��{}`BeHb8�[g b y {}b[q �/y vsg `2P
�[bA�`� S{XsrD�\X d3y m@� yk��� b es�sg qsb[~ {YXzy { �Q�srD� �Qu mZ`Pacb[gQS{Xsb[uDd {YXsb eHb[~sb�xs{Y�B`k��{YXsb
{}b[�\Xs~sr��Q�sbkp �Tacb[~ r �+{YXsb8g bA� vH`c~�� b rf��vsg brP qsb�xz~zykesuDb8r {�d3y mweHb Xzykg q {}`f�[`cdwvs��{}b
r {ig b ykuDrf�|{}rD� ykuDu m y��ir {idwrfJhX�{ieHb rDdwvH`h�`� rDesuDb8{}` vsg b[qsrD� {i{YXsb b	�syk� { ~zy {}�sg b `k��{YXsb
rD~�{}b[g}yk� {}rD`c~:p
yz�sg|{YXsb[g dw`cg b�E�� `cgm� `cdwb { m�vHbA�w`k�irD~�{}b[g}yk� {}rD`c~FEj� �s�\X y�� g b ykuDrf�|{}rD�
�[`cuDuDrf� rD`c~��8rD~Zy a�rDg|{}�zyku b[~�a�rDg `c~sdwb[~�{MEN{YXsrf� {}b[�\Xs~sr��Q�sb3rf�[� rDdwvsu m rDdwvH`h�`� rDesuDb {}`
ykvsvsu m � rD~s�[bwr { rf� ~s`k{ �[`c~s�[b[r akykesuDb {}` �Q~s`�S {YXsb3�[`cuDuDrDqsrD~�J `ceWV b[� {Y� �Evsg `cvHb[g|{}rDbA�
� �s�\X y���d3y��`�AE��[`cuDuDrDqsrD~�J8acb[g|{}b	�0E�{YXsb8~s`cg d3yku/`k�+�[`cuDuDrf� rD`c~Bb {}�kp�eHb � `cg b {YXsbib acb[~�{ME
S{Xsb[g b y���{YXsbA� b ykg b ~sb[�[bA�`�}ykg|m {}`B�[`cdwvs��{}b y g b ykuDrf�|{}rD�8g bA� vH`c~�� bkp

]^Xsb[xzg`�|{8qsrf�}ykq�akyk~�{ y�Jcb rf��� ykrDg u m rfJc~s`cg}ykesuDb y�� r { rf� vH`h�`� rDesuDb {}`wg b[qs�s�[b {YXsb b��7`cg|{
~sb[b[qsb[qB{}` y dwrD~srDdf�sd e�m rDdwvsuDb[dwb[~�{}rD~�J8yi� g}ykdwb�S�`cg�� {}` g b[uDrDb acb�{YXsb���� b[gT� g `cd dw`h�|{
`k�N{YXsb es�sg qsb[~:p ]^Xsrf��� yk~ eHb yk�\XsrDb acb[q e�m qsb�xz~srD~�JBb y��|m {}`B��� b�E/rD~�{}bAJcg}y {}b[q {}`�`cuf��� `cg
�[`c~��|{}g �s� {}rD~�J �kb m#P � g}ykdwb rD~�{}b[g vH`cu9y {}`cg`�AE/yk~sq � yk�[rDuDr { y {}b uD`�ykqsrD~�J�E��}y a�rD~�J�EH�[`cdwvH`h� r {}rD`c~
yk~sq yk� {}r aky {}rD`c~3`k�-{YXsb8�[g b y {}b[q eHbAXzy a�rD`c�sg`�[p ]^Xsb � b[�[`c~sq qsrf�}ykq�akyk~�{ y�Jcb�E�`c~ {YXsb `k{YXsb[g
Xzyk~sqFE/uDrDdwr {Y��{YXsb ��� b `k�E{}b[�\Xs~sr��Q�sb�EHbA� vHb[�[r9ykuDu m � `cg{XsrfJhXsu m rD~�{}b[g}yk� {}r acb b[~�a�rDg `c~sdwb[~�{Y�[p
]^Xsb ~zy {}�sg b `k�n��� b[g rD~�{}b[g}yk� {}rD`c~sS�r {YX {YXsb `ceWV b[� {Y� yk~sq {YXsb rD~�{}b[g P `ceWV b[� { rD~�{}b[g}yk� {}rD`c~
rf� dw`h�|{}u m �s~svsg b[qsrD� { ykesuDb yk~sq {YXsb[g b � `cg b r { rf� ~sb ykg u m rDdwvH`h�`� rDesuDb8{}`3��� b ywvsg b[qsb�xz~sb[q
uDrDesg}ykg|mR`k� eHbAXzy a�rD`c�sg`�[p x8bA� vsr {}b r {Y� uDrDdwr { y {}rD`c~��AE Xs`�S�b acb[gAE8{YXsrf� {}b[�\Xs~sr��Q�sbLrf�
�|{}rDuDu
S�`cg|{YX �[`c~�� rDqsb[g rD~�J � `cg�{YXsg b[b g b y�� `c~����
�cp yErDg`�|{MEQb acb[~ rD~ yk~3rD~�{}b[g}yk� {}r acb b[~�a�rDg `c~sdwb[~�{n{YXsb[g bidwrfJhX�{neHb `ceWV b[� {Y� S{XsrD�\X
Jcr acb
x ��b[q g bA� vH`c~�� bA��{}`m� `cdwb { m�vHb `k�-rD~�{}b[g}yk� {}rD`c~��[pjyz`cg�b	�sykdwvsuDb�E�y {TS�`mS�rD~�Jfqs`�`cg
`cvHb[~�� r � y=XQ�sd3yk~ {}`c�s�\XsbA� y@es��{ {}`c~>`cg ykvsvsg `�yk�\XsbA� {YXsb qs`�`cg[p _ ~�yZdw`cg b
�[`cdwvsuDrD� y {}b[qR� y�� b y x ��b[q>g `ceH`k{ ykg d}E S{Xsb[~�yk� {}r aky {}b[qFE�� yk~ vsrD� �<yk~<`ceWV b[� {
� g `cd y:� vHb[�[r�xzb[q uD`�� y {}rD`c~ yk~sq vsu9yk�[b r {i{}` y:� vHb[�[r�xzb[q uD`�� y {}rD`c~ dw`Pa�rD~�J ykuD`c~�J
vsg brP �[`cdwvs��{}b[qL{}g}y�V b[� {}`cg rDbA� S�r {YX]vsg brP �[`cdwvs��{}b[q
V `crD~�{8akykuD�sbA� �Tyk~sq � �s�\XZ� y�� bA�
ykg b �[`cdwdw`c~ bA� vHb[�[r9ykuDu m3rD~ qsrf� �[g b {}b b acb[~�{ � rDdf�su9y {}rD`c~:� �[b[~zykg rD`h�[p

h�pi��b[�[`c~sqFE r {:� rfJc~sr�xz� yk~�{}u mRg b[qs�s�[bA� {YXsb ~Q�sdfeHb[g `k� � ykuDuf�wg b��Q�srDg b[q>{}`Z�[g b y {}b y
�[`cdwvsuDb	�<dw`k{}rD`c~ � b��Q�sb[~s�[bkp�]^Xsrf� rD~<{}�sg ~ Xsb[uDv�� {}`ZdwrD~srDdwrfe[b {YXsb �[`c�svsuDrD~�J
eHb {TS�b[b[~ {YXsbg� rDdf�su9y {}rD`c~ yk~sq yk~srDd3y {}rD`c~3dw`�qs�suDbA�[p

O�p{]^XsrDg qFEsrDdwvH`cg|{ yk~�{�eHb[~sb�xs{Y� � yk~ eHb `ce�{ ykrD~sb[q r �Ty g brP ���}ykesuDb � g}ykdwb�S�`cg�� � yk~ eHb
bA�|{ ykesuDrf�`Xsb[q {}`f�[g b y {}b yk~sq g brP ��� b8{YXsb8vsg brP qsb�xz~sb[q eHbAXzy a�rD`c�sg`�[pj]^Xsb vsg `�qs�s�[b[g`�
`k�iy �[b[g|{ ykrD~ b[~�JcrD~sb[b[g rD~�J vsg `�qs�s� {B� yk~ �[g b y {}b y uDrDesg}ykg|m]`k�8yk~srDd3y {}rD`c~�� � `cg y
� b { `k�EeHbAXzy a�rD`c�sg`��{YXzy { ykg b {YXs`c��JhX�{�{}`w�\Xzykg}yk� {}b[g rfe[b {YXsb � �s~s� {}rD`c~zykuDr { mw`k�N{YXzy {
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vzykg|{}rD�[�su9ykg vsg `�qs�s� { p ]^Xsb qsb acb[uD`cvHb[g`� S{Xs` S�rf�`X {}`LrD~�ac`cu acb {YXzy {Bvsg `�qs�s� {wrD~
{YXsb a�rDg|{}�zyku+b[~�a�rDg `c~sdwb[~�{ {YXsb m ykg b �[`c~��|{}g �s� {}rD~�J�E/� yk~ {YXsb[~ ��� b {YXsb eHbAXzy a�rD`c�sg
uDrDesg}ykg|m {}` rD~�ac` �kb8y vzykg|{}rD�[�su9ykg�eHbAXzy a�rD`c�sg `c~w`��[�[�sg g b[~s�[bi`k�:y {}g rfJhJcb[g rD~�J b acb[~�{ p
��rD~s�[b rD~�ac` �QrD~�J yBeHbAXzy a�rD`c�sg�� g `cd {YXsb uDrDesg}ykg|m � yk~ eHb y�� � rDdwvsuDb y�� � vHb[�[r �2m�rD~�J
{YXsbf`ceWV b[� { ~zykdwb yk~sq {YXsbf~zykdwb � `cgi~Q�sdfeHb[g��i`k��{YXsb qsbA� rDg b[q eHbAXzy a�rD`c�sgAE7{YXsrf�
dwb {YXs`�q rf�8b	��{}g b[dwb[u m �[`c~�acb[~srDb[~�{ pftiu {YXs`c��JhX {YXsrf�8d3y m ~s`k{ eHb ��� b � �suT� `cg8q�m#P
~zykdwrD� yk~zyku m6� rf�AEzr { rf� �[b[g|{ ykrD~su m acb[g|m eHb[~sb�xz�[r9yku+� `cg vsg bA� b[~�{ y {}rD`c~ vs�sg vH`h� bA�[p _ ~
� yk� {MEH{YXsrf�iykvsvsg `�yk�\X rf�8ykqs`cv�{}b[q e�m d3yk~�m g b[�[b[~�{ g b yku P {}rDdwb[Ocx J�ykdwb b[~�JcrD~sbA�[p
]^XsbA� b}J�ykdwb b[~�JcrD~sbA�wykg b ��� �zykuDu m@qsrf�|{}g rDes��{}b[q S�r {YXRy uDrDesg}ykg|m@`k�ivsg brP �[g b y {}b[q
�\Xzykg}yk� {}b[g`�!S{XsrD�\XIykg b yk�[�[`cdwvzyk~srDb[q S�r {YX�y
� b { `k� vsg brP qsb�xz~sb[qIqsrf�|{}rD~s� { eHbrP
Xzy a�rD`c�sg`�{� �s�\X y���y � rD~�JcuDbaS�yku �QrD~�JB`cg�yBg �s~s~srD~�JB� m��[uDb�Es� ykuDuDrD~�J {}` {YXsbgJcg `c�s~sqFE
V �sdwvsrD~�J�Eky { { yk� �QrD~�J8{YXsb�b[~sb[d m b {}�kp ]^Xsb^J�ykdwbnqsb acb[uD`cvHb[gT{YXsb[~ � yk~ b[r {YXsb[gEuD`�ykq
{YXsbA� b �\Xzykg}yk� {}b[g`� yk~sqZrD~�ac` �kb3{YXsb[rDg eHbAXzy a�rD`c�sg`� y�� {YXsb3��� b[g � vsu9y mcb[g�� {}g rfJhJcb[g`�
{YXsb[d#`cg�� yk~ �[g b y {}b Xsrf���2Xsb[g�`�S�~ uDrDesg}ykg|mw`k�N�\Xzykg}yk� {}b[g`�^S�r {YX {YXsb[rDg��[���|{}`cdwrfe[b[q
eHbAXzy a�rD`c�sg`��{}`BeHb ��� b[q rD~HXsrf���2Xsb[g{J�ykdwbkp

]^Xsbf�[`cdfesrD~sb[qs� rDdf�su9y {}rD`c~ dw`�qsb[uDrD~�J3ykvsvsg `�yk�\X rD~�{}bAJcg}y {}bA�8�[`c~�{}rD~Q�s`c��� yk~sq qsrf� �[g b {}b
dw`�qsb[uf�[p ]^Xsb g bA� �su {w`k�8{YXsrf�wykvsvsg `�yk�\XR� g `cd {YXsb yk~srDd3y {}rD`c~ vH`crD~�{w`k�ia�rDb�SgE�rD~Rr {Y�
rDqsb ykuN� `cg d}E:rf�8{YXsb /C-C14A 5 �0+859! �?- �@14=>59#&),/�# /�=>57/?+8)@14A # �	H�-$!0+ � E #&=4-0/?3 -�� �
D 1�% -C1436573,E /?),A
143 �
!$#&36+8/C#&A7A 1 �
A - �>!$-03*14/?59# pm_ ~@y �[`cdfesrD~sb[q � rDdf�su9y {}rD`c~ b	��b[g �[rf� b�E-{YXsbBeHbAXzy a�rD`c�sg`� `k�
{YXsb rD~sqsr a�rDqs�zykuN`ceWV b[� {Y� ykg bfdw`h�|{ uDr �kb[u m {}` eHb Jcb[~sb[g}y {}b[qLe�m �[`c~�{}rD~Q�s`c��� � rDdf�su9y {}rD`c~
dw`�qsb[u p ]^Xsb qsrf� �[g b {}bfb acb[~�{g� rDdf�su9y {}`cgAEz{YXsb[~FE0S�`c�suDq yk� { y��8y:� �\Xsb[qs�suDb[g S{XsrD�\X Jcb[~6P
b[g}y {}bA�f{YXsb b acb[~�{Y�wezy�� b[q `c~ �|{ y {}rf�|{}rD� ykundw`�qsb[uf�AET{}` qsrDg b[� {f{YXsb �z`�S#`k��{YXsb b[~�{}r {}rDbA�
S�r {YXsrD~3{YXsb �|m6�|{}b[d p � `�S�b acb[gAEzr {�rf��vH`h�`� rDesuDbi{}`fdwr � yk~sq d3y {}�\X3{YXsb8{}b[�\Xs~sr��Q�sb `k�-g brP
��� rD~�J vsg brP qsb�xz~sb[q3dw`k{}rD`c~ uDrDesg}ykg rDbA��S�r {YXw�[`c~�{}rD~Q�s`c��� {}rDdwb^� rDdf�su9y {}rD`c~ � `cg Jcb[~sb[g}y {}rD~�J
{YXsb eHbAXzy a�rD`c�sg`� `k� {YXsb b[~�{}r {}rDbA�3rD~<{YXsbs� rDdf�su9y {}rD`c~:p ]^Xsb � rDdf�su9y {}rD`c~Rvsg `hJcg}ykdwdwb[g
� yk~ qsbA� rfJc~zy {}b �[`c~�{}rD~Q�s`c���
� rDdf�su9y {}rD`c~ b[~�JcrD~sbA�w� `cgB{YXsb dw`k{}rD`c~ Jcb[~sb[g}y {}rD`c~<`k� �[b[g P
{ ykrD~ b[~�{}r {}rDbA��r �-{YXsb[rDg�eHbAXzy a�rD`c�sg�~sb[b[q���{}`weHb dw`cg b g b ykuDrf�|{}rD� �syk~sq}Xsb �2�`Xsb � yk~ rD~�ac` �kb
vsg brP qsb�xz~sb[q dw`k{}rD`c~���� `cg�`k{YXsb[g b[~�{}r {}rDbA�{S{Xsb[g bfykvsvsg `cvsg r9y {}b�EzuDb ykqsrD~�JB{}`3y X�m�esg rDq rD~6P
{}b[g}yk� {}rD`c~ � �\Xsb[dwbkp3t � rDdwvsuDr�xzb[q rDuDuD���|{}g}y {}rD`c~ `k��vH`h�`� rDesuDb rD~�{}b[g}yk� {}rD`c~��8� `cg {YXsrf�8{ m�vHb
`k��� �[b[~zykg rD`h�AEzrf�^Jcr acb[~ rD~}yErfJc�sg b Lsp��h�cp

� ��� ���
� � �����

tiuD`c~�J S�r {YXm� �sdwd3ykg rfe[rD~�J�{YXsb Xsrf�|{}`cg|m `k�zrD~�{}bAJcg}y {}rD~�J8yk~srDd3y {}rD`c~ S�r {YXm� rDdf�su9y {}rD`c~ yk~sq
{YXsb {}g b[~sq�� � `cg �[`cdwvH`c~sb[~�{ `cg rDb[~�{}b[q�� rDdf�su9y {}rD`c~FE7{YXsrf� �\Xzykv�{}b[g vsg `Pa�rDqsb[q@yH�|{}�sq�mL`k�
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yihfJc�kj>lgLkm��h� ���Rh�nf�ko9y {+pFj P=qi~kh�n3y {+pFj _ ~�{+lrj}yk� {+h�pc~ ��pFj8�spFnutkhD~klrvxwyhf�>zrj>lW{+lrP �}|Flr~�{��spF~6P
{+h�~��kpF���{]�h�n�l��Rh�nu�ko��@{+pFj`�

�>h�nu�ko��@{+h�pF~�n�pRvklro�h�~�J��M�k�kj>p��Mz\XklA��lrn���X����>hferh�~�J�{YXklrh�j�h�n����MzW{�pF~�{YXkl JFlr~klrj+�@{+h�pF~�pM�
�>h�nu�ko��@{+h�pF~6P:�M~kh�n��@{+h�pF~�h�~�{+lrj+�MzW{+h�pF~����@{>{+lrj>~��rm�q�~x�@{>{+lrn��${{X�����t�lrlr~xn��Mvkly{+p�vklW|Rhf�>l
��n�pRvklro���pFj�h�vklr~�{+h��	�Rh�~�J�{YXklA�>l����@{>{+lrj>~��rm ]^Xkhf��z\X��M�${+lrjAE�{YX����AE��Mh�n�lrv�{+p �>�k�k�ko��
�>hfJF~kh�x�zG�M~�{��Mn�pF�k~�{�pM��vkpFn��Mh�~ ��~kp�S�o�lrv�JFlu{+p�{YXkl�vklA�>hfJF~ �kj>pRzrlA�`��pM��{YXkl��M~kh�n��@{+h�pF~
zrpFn���pF~klr~�{ � ��h�~�{+lrjU���Mzrl����k~kzW{+h�pF~��rm
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:7;klyvkl9<>hfJF~ �kj>pRzrl9<=<�pM� �M~�p?>A@�{B;klC@D<=;klro�� tkh�~��MjU��zrpFn���pF~klr~�{7<=;kpF�ko�v�lCEF;kh�tkh�{'<>pFn�l�vkh��G@
��lrj>lr~kzrl9<�zrpFn����Mj>lrv�{+py{B;kl�vkl9<>hfJF~��kj>pRzrl9<=<�pM� ��zrpFn��ko�lW{+l'<>pM�	{DH �Mj>l7<U�I<U{+lrn�m1:7;kl�n�pJ<U{
h�n���pFjU{��M~�{�vkhK> lrj>lr~kzrl�hL<�{B;��@{�h�~���zrpFn��ko�lW{+lM<U�I<U{+lrn vkl9<>hfJF~ON {B;kl�lrn��P;��?<>hL<�hL<�{=�R�khQ@
zG�Mo�o���pF~x{B;kl�lr~kv��P<>lrj9R <�j>l9S��kh�j>lrn�lr~�{B<��M~kv {B;��@{��Mo�o {B;kluzrpFn���pF~klr~�{B<ypM��{B;klT<U�I<U{+lrn
�Mj>l h�vklr~�{+hKU�lrv �M~kv �Mj>l*<>��lrzrhKU�zG�Mo�o��WV�~kp,H�~ �@{�vkl9<>hfJF~�{+h�n�lMm�wy�kj>h�~�J ��zrpFn���pF~klr~�{
vkl9<>hfJF~ON�;kp,HslW|Flrj9Ni{B;kl�lrn��P;��?<>hL<�hL<�pF~ {B;kl�j>l9S��kh�j>lrn�lr~�{B<�pM�YX[Z]\_^a`/bcX[dfe_X[gh^ag_Z]i�{B;��@{
�Mj>l��?<=<>�kn�lrv�{+p�zrpFo�o��Mt�pFj+�@{+lfH�h�{B; {B;kl�zrpFn���pF~klr~�{�t�lrh�~�J�vkl9<>hfJF~klrv mj:7;kl�zrpFn���pF~klr~�{
hL<�vkl9<>hfJF~klrvx{+p�h�n��ko�lrn�lr~�{��M~�h�~�{+lrjU���Mzrlk<>��lrzrhKU�zG�@{+h�pF~x��pJ<=<>h�tko����k�ktko�hL<=;klrv t��xzro�h�lr~�{B<
�M~kv�{B;kl�vkl9<>hfJF~klrj�hL<u~kpM{��Mtko�l�{+p lCEk�MzW{+o��!V�~kp,H {B;kl�zrpF~�{+lCER{�pM��vklr�ko�p<�Rn�lr~�{Gm!:7;kl
zrpF~�|Flr~�{+h�pF~��Mol<>pM�	{DH �Mj>l�vklW|Flro�pF�kn�lr~�{�o�h���lyzW�Rzro�lm;��?<n<>lW|Flrj+�Mo �P;��?<>l9<oHn;kh�zc;p<U{��MjU{nH�h�{B;
j>l9S��kh�j>lrn�lr~�{�vklaU�~kh�{+h�pF~��M~kv zrpF~�{+h�~��klfH�h�{B;/<U�I<U{+lrn �M~kv/<>pM�	{DH �Mj>l�vkl9<>hfJF~ON$h�n��ko�lrn�lr~I@
{��@{+h�pF~ �M~kv �k~kh�{ {+l9<U{+h�~�JPNkh�~�{+lAJFj+�@{+h�pF~��M~kv4<U�I<U{+lrn {+l9<U{+h�~�J��M~kv*U�~��Mo�o���pF��lrj+�@{+h�pF~ �M~kv
n��Mh�~�{+lr~��M~kzrlmq �RpFnsrhNut�mv:7;khL<��M�k�kj>p��Mzc;wH �?<1U�j=<U{���pFj>nu�ko��@{+lrv��?<}{B;kl7H �@{+lrjx@����Mo�o$n�pRvklro
�M~kv�o��@{+lrjslW|FpFo�|Flrv {+pT<>lW|Flrj+�Mo pM{B;klrj vkhK> lrj>lr~�{ n�lW{B;kpRvkpFo�phJFh�l9<9N�~kpM{��Mtko���{+p����ko�o�pFtzy>lrzW{{@
pFj>h�lr~�{+lrv �M~��Mo��I<>hL<9N vkl9<>hfJF~ �M~kv h�n��ko�lrn�lr~�{��@{+h�pF~Wq |�h�oGr�L��,t�m�q�o�{B;kpF��JJ;x{B;kl��kj>h�~kzrh��ko�l9<
l9<U{��Mtko�hL<=;klrv�t�� {B;kl}H �@{+lrjx@����Mo�o �M�k�kj>p��Mzc;�pFj�t�� pM{B;klrj�|M�Mj>h��M~�{B<��Mj>l}<U{+h�o�o h�~F~��klr~�{+h��Mo h�~
{B;kl zrpFn���pF~klr~�{{@=t��?<>lrv�vklW|Flro�pF�kn�lr~�{ �kj>pRzrl9<=<1<>pFn�l ~klaH zrpF~kzrlr�${B<j;��G|Fl��MoL<>pylrn�lrj`JFlrv m
�=~ pF~kl�pM� {B;klyj>lro��@{+h�|Flro���n�pFj>l�j>lrzrlr~�{ la> pFjU{B<��$�Mn�lW{+h�~�JFlrj}q �$�Mnsr��,t j>lC@���pFj>nu�ko��@{+l9<�{B;kl
<>pM�	{DH �Mj>l�lr~�JFh�~klrlrj>h�~�J o�h���l zW�Rzro�ls�Mj>pF�k~kv�{B;kl�h�vklG��pM�kzrpFn���pF~klr~�{{@=t��?<>lrvk<>pM�	{DH �Mj>lsvklW|FlroQ@
pF�kn�lr~�{Gm�� l h�~�{+j>pRvk�kzrl9<}{B;kl h�vklG��pM���Ce�e�����bB�?Z���X[g*^agI�?�]gh^c^a`C�]gI�sj>lW��lrj>j>h�~�J�{+p�{B;kl��kj>pRzrl9<=<

rJ�
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pM��U�~kvkh�~�JPNk�?<=<>l9<=<>h�~�JPN��Mv��M�${+h�~�J��M~kv*U�~��Mo�o����?<=<>lrnutko�h�~�Ju{B;kl�lCE$hL<U{+h�~�J�j>lC@=�P<+�Mtko�l�zrpFnw@
��pF~klr~�{B< {+p�tk�kh�o�vx��~klaH �M�k�ko�h�zG�@{+h�pF~ m � l��MoL<>p�h�~�{+j>pRvk�kzrl9< {B;kl�~kpM{+h�pF~�pM�obcX[dfe_X[gh^ag_Z
^agI�?�]gh^c^a`C�]gI��n�lG�M~kh�~�JM<>pM�	{DH �Mj>luvklW|Flro�pF�kn�lr~�{,+ X[`�j>lC@=�P<>l�h�~�pM{B;klrj zrpF~�{+lCER{B<�{B;��M~x{B;kl
pF~kluh�{fH �?<�h�~kh�{+h��Mo�o���vklW|Flro�pF��lrv���pFjrmY�=~ �M~kpM{B;klrjyla> pFjU{��I;kpFjU{sq �I;kp�r��,t h�vklr~�{+hKU�l9<��M~kv
pF�${+o�h�~kl9<}{B;klo<U{+lr�P<sh�~�|FpFo�|Flrv�h�~�{B;kl vklW|Flro�pF�kn�lr~�{spM� �M~�p?>A@�{B;klC@D<=;klro�� tkh�~��MjU��j>lC@=�P<+�Mtko�l
zrpFn���pF~klr~�{Gm

wyl9<>�kh�{+l�{B;kl9<>l�la> pFjU{B<9Nz;kp,HslW|Flrj9NR{B;klrj>l�hL< ~kpM{s� Hslro�oQ@=l9<U{��Mtko�hL<=;klrvON?H�h�vklro����Mzrzrlr�${+lrv
n�lW{B;kpRvkpFo�phJM��{B;��@{��kj>pFn�hL<>l9<1<>�kzrzrl9<=<U���ko�vklW|Flro�pF�kn�lr~�{spM� p?>A@�{B;klC@D<=;klro�� tkh�~��MjU�uzrpFn���p[@
~klr~�{B<�{B;��@{u�Mj>l��?<=<>�kj>lrv {+pxvklro�h�|Flrj�{B;kl�t�lr~klaUk{B<�pM��zrpFn���pF~klr~�{{@=t��?<>lrv vklW|Flro�pF�kn�lr~�{
h�n��ko�h�lrv�h�~�h�{B<�{B;klrpFj>lW{+h�zG�Mo ��j+�Mn�laHspFj=V m�-�� ���MjU{+h�zr�ko��Mj�zrpF~kzrlrj>~ hL<�{B;kl�vklW|Flro�pF�kn�lr~�{ pM�
zrpFn���pF~klr~�{{@=t��?<>lrv*<U�I<U{+lrnM<7Hn;kh�zc; lCEF;kh�tkh�{�j>l9S��kh�j>lrv*<U�I<U{+lrnw@ H�h�vkl��kj>pF��lrjU{+h�l9< <>�kzc;x�?<
j>lro�h��Mtkh�o�h�{=�JNs�G|M�Mh�o��Mtkh�o�h�{=�JN�n��Mh�~�{��Mh�~��Mtkh�o�h�{=�JNj<>lrzr�kj>h�{=�JN j>l9<>��pF~P<>h�|Flr~kl9<=<9Nyn��M~���JFlG�Mtkh�o�h�{=�JN
�M~kv!<>zG�Mo�lG�Mtkh�o�h�{=� q ��.W�FrJ�Mz9t�m�q�~kpM{B;klrj�zc;��Mo�o�lr~�JFl�hL<�{+p�vkl9<>hfJF~�zrpFn���pF~klr~�{�h�~�{+lrjU���Mzrl9<
{B;��@{s�Mj>l�zG�M���Mtko�l�pM� n�lrlW{+h�~�J�{B;kl�j>l9S��kh�j>lrn�lr~�{B<�pM� ��j>lG�?<>pF~��Mtko���o��Mj`JFl7<>lW{�pM� vkhK> lrj>lr~�{
zrpF~�{+lCER{B< {+ps<>�k�k��pFjU{�n�lG�M~kh�~�JM���ko zrpFo�o��Mt�pFj+�@{+h�pF~P< H�h�{B;�pM{B;klrj j>lro��@{+lrv�zrpFn���pF~klr~�{B<�h�~
zrpF~P<U{+j>�kzW{+h�pF~�pM� |M�Mj>h�pF�P<7<U�I<U{+lrnM<rm
:7;khL<}zc;��M�${+lrj}�kj>l9<>lr~�{B< {B;kl vkl9<>hfJF~u�kj>pRzrl9<=< pM� q�~kh	�spFn��ONMt��?<>lrv�pF~�{B;kls{+lrzc;k~khLS��kl9<

�M~kv��M�k�kj>p��Mzc;kl9<��kj>p<|Rh�vklrv�h�~�{B;kl�o�h�{+lrj+�@{+�kj>lun�lr~�{+h�pF~klrv��Mt�p<|FlMm0/ih�j=<U{ N {B;kl��MvkpF�${+lrv
vkl9<>hfJF~�n�lW{B;kpRvkpFo�phJM��hL<�h�~�{+j>pRvk�kzrlrv���pFo�o�p,Hslrv t�� {B;kl�vkhL<>zr�P<=<>h�pF~�pM� {B;kl�{+pRpFoL< �P<>lrv�{+p
<>�k�k��pFjU{�{B;khL<�n�lW{B;kpRvkpFo�phJM�Fm�:7;klr~�{B;kl�pF�${+zrpFn�l9<�pM� �M�k�ko��Rh�~�Ju{B;khL<�n�lW{B;kpRvkpFo�phJM���Mj>l
�kj>l9<>lr~�{+lrv m1��{1<=;kpF�ko�vut�l ~kpM{+lrvu{B;��@{i{B;kl vkl9<>hfJF~T<>pFo��${+h�pF~P<ivklrn�pF~P<U{+j+�@{+lrvT;klrj>l�lCEF;kh�tkh�{
{B;kl�o��@{+l9<U{'<U{��@{+l�pM� �M~�h�~kzrj>lrn�lr~�{��Mo �M~kv�h�{+lrj+�@{+h�|Fl �kj>pRzrl9<=<9NFHn;kh�zc; hL<�~kpM{s|FlrjU��n��@{+�kj>l
�M~kv�zrpFn��ko�lW{+lMm

q �	{+lrj�{B;kl vkhL<>zr�P<=<>h�pF~�pM� vkl9<>hfJF~�hL<=<>�kl9<�{B;kl zc;��M�${+lrjszrpF~�{+h�~��kl9<jH�h�{B;�{B;kl vkhL<>zr�P<=<>h�pF~
pM�s��~��knut�lrj�pM��hL<=<>�kl9<�j>lro��@{+lrv {+p�{B;kl�h�n��ko�lrn�lr~�{��@{+h�pF~�pM��q�~kh	�spFn��ON h�~kzro��kvkh�~�J�{B;kl
{+pRpFoL<��P<>lrvONk��lrjU��pFj>n��M~kzrly�M~kv l�1�zrh�lr~kzW��zrpF~P<>h�vklrj+�@{+h�pF~P<9NRh�~�{+lrj>~��Mo�o�phJFh�z pM� �M~kh�n��@{+h�pF~
JFlr~klrj+�@{+h�pF~��M~kv�~��Mn�l�t��?<>lrv pFtzy>lrzW{un��M~kh��k�ko��@{+h�pF~ m0/ih�~��Mo�o��JN {B;kl�zrj>lG�@{+h�pF~��M~kv�{B;kl
�P<>l�pM�ij>lC@=�P<+�Mtko�lyt�l9;��G|Rh�pF�kj=<��Mj>l�lCE$lrn��ko�hKU�lrv t���{B;kl�n�pRvklro�h�~�Ju�M~kv�h�n��ko�lrn�lr~�{��@{+h�pF~
pM�}�w<>hQE�vklAJFj>lrl�pM� ��j>lrlrvkpFn32 NFw4-�/65�j>pFt�pM{ �Mj>n�m

(*)87 9;:=<?>3<�@�8BA��DC <f.6: 243 20E92FA#G

: p�<U{��MjU{kH�h�{B;ON j>lrzG�Mo�o�h�~�J�{B;kl hL<=<>�kl9<uh�~�{+j>pRvk�kzrlrv�h�~�� ;��M�${+lrj0H�h�{uzG�M~�t�l/<+�Mh�v�{B;��@{
h�~ JFlr~klrj+�Mo�N ��zrpFn���pF~klr~�{ ;��?<�{B;kj>lrl����MzrlW{B<BI4Jm@��s<>��lrzrhKU�zG�@{+h�pF~ONAHn;kh�zc;�vklrzro��Mj>l9<�{B;kl
zrpFn���pF~klr~�{ R < h�~�{+lrjU���Mzrly�M~kv�vkl9<>zrj>h�t�l9<s{B;kl <>lrn��M~�{+h�z9<rm1:7;kl <>lrn��M~�{+h�z9<slCE$�ko��Mh�~P< Hn;��@{
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{B;kl�zrpFn���pF~klr~�{}vkpRl9<9NF�M~kvk;kp,H � zro�h�lr~�{�<=;kpF�ko�v��P<>l h�{Gm
H'@ �M~�h�n��ko�lrn�lr~�{��@{+h�pF~�vkl9<>hfJF~ON
Hn;kh�zc;�vkl9<>zrj>h�t�l9< ;kp,H��M~�h�n��ko�lrn�lr~�{+lrj1;��?<�zc;kpJ<>lr~�{+p�vkl9<>hfJF~��M~kv�zrpF~P<U{+j>�kzW{�{B;klf<>pM�	{{@
H �Mj>l��M~kv {B;kl�v��@{��*<U{+pFj>lrv {+p�n�lrlW{�{B;kl�h�~�{+lr~kvklrv	<>��lrzrhKU�zG�@{+h�pF~ m��s@��M~�lCE$lrzr�${��Mtko�l
Hn;kh�zc; vklro�h�|Flrj=<�{B;kl�zrpFn���pF~klr~�{ R <�zG�M���Mtkh�o�h�{=��pF~ ��vkl9<>hfJF~��@{+lrv �ko��@{>��pFj>n�m -y~kzrl��M~
h�~�{+lrjU���Mzrlu��pFj���zrpFn���pF~klr~�{�hL< <>��lrzrhKU�lrv��M~kv��k�ktko�hL<=;klrvON h�{�zG�M~ <>lrjU|Fl��?<���j>lW��lrj>lr~kzrl
��pFh�~�{���pFj�{B;kl h�n��ko�lrn�lr~�{+lrj=<�pM��{B;kl zrpFn���pF~klr~�{��M~kv��MoL<>p��?<�� j>lW��lrj>lr~kzrl ��pFh�~�{u��pFj
{B;kl�zrpFn���pF~klr~�{��?<=<>lrnutko�lrj=<oHn;kpsH�hL<=;x{+p�zrpFn���pJ<>l�{B;��@{yzrpFn���pF~klr~�{fH�h�{B;xpM{B;klrj=< {+p
tk�kh�o�v��M~��M�k�ko�h�zG�@{+h�pF~ ml��{shL< h�n���pFjU{��M~�{ {+p�j>lrzrphJF~kh .rl�{B;��@{�{B;kln<>��lrzrhKU�zG�@{+h�pF~�n�pRvklrok��pFj
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/ihfJF�kj>l87Rm J I1:7;kl:9�lro��@{+h�pF~P<=;kh��P<<;slW{DHslrlr~ �spFn���pF~klr~�{B< �M~kvp�=~�{+lrjU���MzrlY<>��lrzrhKU�zG�@{+h�pF~P<

�M~�h�~�{+lrjU���Mzrl>=
?A@CBED��M~ h�n��ko�lrn�lr~�{��@{+h�pF~�vkl9<>hfJF~ONih�{�hL<�{+pM{��Mo�o���h�~kvklr��lr~kvklr~�{upM���M~��
<>��lrzrhKU�zy{+lrzc;k~kpFo�phJM�Fmj�=~ ���MzW{ NR{B;kl�h�~�{+lrjU���MzrlyvkpRl9<�~kpM{�lCE$��pJ<>lY;kp,H {B;kl�v��@{��FNIHn;kh�zc;�hL<
n��M~���JFlrv�t���{B;klyzrpFn���pF~klr~�{ N$hL<spFj`J��M~kh .rlrv pFj <U{+pFj>lrv m q�~�h�~�{+lrjU���Mzrlf<>�kzrzrh�~kzW{+o��/<>�knw@
n��Mj>h .rl9<������Mj>zrlro�pM� t�l9;��G|Rh�pFjs�M~kv�j>l9<>��pF~P<>h�tkh�o�h�{+h�l9<i{B;��@{s�M~���zrpFn���pF~klr~�{ H�h�o�oP;��G|Fl {+p
�k�P;kpFo�vuh���h�{ihL< {+py���MjU{+h�zrh����@{+ls�?<i���MjU{}pM���M~��?<=<>lrnutko��mHn;kh�zc;uj>lr�kj>l9<>lr~�{B<j<>pFn�lszrpFo�o��Mt�p[@
j+�@{+h�pF~�h�~�{B;kly�M�k�ko�h�zG�@{+h�pF~�vkpFn��Mh�~ m�/ihfJF�kj>lF7Rm Jf<=;kp,Hn< {B;kl�j>lro��@{+h�pF~P<=;kh��P<�t�lW{DHslrlr~ {B;kl
h�n��ko�lrn�lr~�{+lrj=<��M~kv�zro�h�lr~�{B<�pM�}�M~�h�~�{+lrjU���MzrlY<>��lrzrhKU�zG�@{+h�pF~ m1�=~�{+lrjU���MzrlHGTN_;��G|Rh�~�J����kj>lC@
<>�kn��Mtko����P<>lW���ko�<>lW{�pM� <>lrjU|Rh�zrl9<9N$hL<�j>lC@=�P<>lrv t���t�pM{B;�{B;kl�zrpFn���pF~klr~�{B<sq �M~kvI;�m /�j>pFn
{B;kl ��lrj=<>��lrzW{+h�|FlypM� {B;kl�zro�h�lr~�{B<9N�{B;klrj>ly�Mj>l�{DHsp�zc;kpFh�zrl9<���pFj�{B;klo<>�k�k�ko�h�lrj=<�pM��G <>lrjU|Rh�zrl9<
@ylrh�{B;klrj�zrpFn���pF~klr~�{�� pFj�wTNl<>h�~kzrl�t�pM{B;�h�n��ko�lrn�lr~�{�{B;kls<+�Mn�lM<>��lrzrhKU�zG�@{+h�pF~ m>J lrjx@
;��M�P<�{+lG�Mn q�zrpF�ko�v�zc;kpRpJ<>l zrpFn���pF~klr~�{ ��2�h�{�n��G��t�l�zc;klG�M��lrj 5CN$tk�${�o��@{+lrj1<>�ktP<U{+h�{+�${+l
h�{ H�h�{B;�zrpFn���pF~klr~�{�w 2�h�{�n��G� ��lrjU��pFj>n t�lW{>{+lrj 5bmF/�pFj��M~�h�~�{+lrjU���Mzrlw<>��lrzrhKU�zG�@{+h�pF~�{+p
<>�kzrzrl9<=<U���ko�o����Mvkvkj>l9<=<�{B;kl�j>l9S��kh�j>lrn�lr~�{B<�pM� {B;kl ��pJ<=<>h�tko�l�zrpFo�o��Mt�pFj+�@{+h�pF~P<�H�h�{B;�vkhK> lrj>lr~�{
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/ihfJF�kj>l 7Rm H�I1:7;kl���{���JFl9< h�~�wyl9<>hfJF~��M~kvp�=n��ko�lrn�lr~�{��@{+h�pF~�pM�}q�~kh	�spFn��

zrpFn���pF~klr~�{B< h�~��M~��M�k�ko�h�zG�@{+h�pF~�vkpFn��Mh�~�h�{ hL< ~klrzrl9<=<+�MjU��{+po;��G|Fls�{JFpRpRv��k~kvklrj=<U{��M~kvkh�~�J
pM� {B;kl�~��@{+�kj>lupM��zrpFn���pF~klr~�{yh�~�{+lrj+�MzW{+h�pF~P< h�~x{B;��@{yvkpFn��Mh�~ m q�o�{B;kpF��JJ;xh�{�hL<�vkh 1�zr�ko�{
2�h�� ~kpM{�h�n���pJ<=<>h�tko�l 5�{+p V�~kp,H �Mo�o�{B;kl���pJ<=<>h�tko�l h�~�{+lrj+�MzW{+h�pF~P<�pM�y� zrpFn���pF~klr~�{�h�~ �M~
�M�k�ko�h�zG�@{+h�pF~ vkpFn��Mh�~ t�lW��pFj>l�h�{B<�vklr�ko�p<�Rn�lr~�{ N � vkpFn��Mh�~ �M~��Mo��I<>hL<}<U{+�kv$��zG�M~	;klro���{+p
�k~kvklrj=<U{��M~kv��M~kv vklW{+lrj>n�h�~kl�{B;kl�t��?<>h�z���pFj>nM<��M~kv�{=�R��l9<ypM��<>�kzc;�h�~�{+lrj+�MzW{+h�pF~P<rm7:7;klr~
�M~�h�~�{+lrjU���Mzrl vkl9<>hfJF~�zG�M~�t�l �kj>pF��pJ<>lrv m��=~����MzW{1<>�kzc;��M~��M~��Mo��I<>hL<ila> pFjU{ zG�M~�zrpF~�{+j>h�tk�${+l
{+puj>lAJF�ko��@{+l��M~kv���pFj>n��Mo�h .rl {B;kl <U{+j>�kzW{+�kj>lypM� zrpFn���pF~klr~�{ h�~�{+lrj+�MzW{+h�pF~P<�h�~��M�k�ko�h�zG�@{+h�pF~P<
h�~ ��zrlrjU{��Mh�~ vkpFn��Mh�~WHn;kh�zc; zG�M~ h�~�{+�kj>~ o�lG�Mv�{+p {B;kl�zrpF~P<U{+j>�kzW{+h�pF~ pM�yzrpFn���pF~klr~�{
��j+�Mn�laHspFj=Vz<rmk:7;klw<U{���JFl9<�h�~ {B;kl�vkl9<>hfJF~ pM�s�M~�h�~�{+lrjU���Mzrl��M~kv�{B;kl�zrpFn���pF~klr~�{ Hn;kh�zc;
h�n��ko�lrn�lr~�{B<�{B;��@{�h�~�{+lrjU���Mzrl��Mj>lm<=;kp,H�~�h�~ /ihfJF�kj>l:7Rm HRm�wypFn��Mh�~��M~��Mo��I<>hL<9N hL<���pFo�o�p,Hslrv
t���h�~�{+lrjU���Mzrl�n�pRvklro�h�~�JsHn;kh�zc; hL<y��pFo�o�p,Hslrv t���h�n��ko�lrn�lr~�{��@{+h�pF~xvkl9<>hfJF~ m :7;kl�v��?<=;klrv
t��MzcV�j>lW��lrj>lr~kzrl�o�h�~kl9< h�~kvkh�zG�@{+l�{B;��@{�{B;kl9<>l�{B;kj>lrl��P;��?<>l9<�zG�M~�t�l�j>lr��lG�@{+lrv�{+p�lr~P<>�kj>l��
n�pFj>l��Mzrzr�kj+�@{+l�vkl9<>hfJF~ m����xNI;kp,HslW|Flrj9Nk{B;kl�h�~�{+lrjU���Mzrl�n�pRvklro�lrj��M~kv�{B;kl�h�n��ko�lrn�lr~�{��@{+h�pF~
vkl9<>hfJF~klrj��Mj>l�vkhK> lrj>lr~�{���lrj=<>pF~P<�2�pFj pFj`J��M~kh .G�@{+h�pF~P< 5 {B;kl7<>lrzrpF~kv���lrlrvkt��MzcV�o�h�~klsn��G�u~kpM{
lCE$hL<U{�pFjyn��G�xt�luh�~kvkh�j>lrzW{Gm}:7;khL<yhL<�h�~kvkh�zG�@{+lrv t��������Mh�~�{yv��?<=;klrv o�h�~klMm}:7;kl9<>lw<U{���JFl9<
�Mj>l��MvkpF�${+lrv���j>pFn ���kj>lro�h�n�h�~��MjU����pFj>n �kj>pF��pJ<>lrvxt����I;kpFjU{Tq �I;kp�r��ut�mj:7;klW��pF�${+o�h�~kl��
n�lW{B;kpRvkpFo�phJFh�zG�Mo��M�k�kj>p��Mzc;�{+p�vkl9<>hfJF~ �M~kv�h�n��ko�lrn�lr~�{��@{+h�pF~�pM� �M~�p?>A@�{B;klC@D<=;klro�� tkh�~��MjU�
zrpFn���pF~klr~�{Gm�:7;kl�vkh���JFj+�Mn h�~*/ihfJF�kj>lI7Rm J �MoL<>p h�o�o��P<U{+j+�@{+l9<�{B;kl�h�~k�k�${�{+px{B;kl/<U{���JFl9<
h�~�{+lrj>nM<�pM��{+pRpFoL<��M~kv�n��@{+lrj>h��MoL< <>pFn�l�pM� Hn;kh�zc; �Mj>l����MjU{+h�zr�ko��Mj�{+p�{B;kl��M�k�ko�h�zG�@{+h�pF~
vkpFn��Mh�~*<U{+�kvkh�lrv�vk�kj>h�~�J�{B;khL<�j>l9<>lG�Mj>zc;pHspFj=V m
:7;kl���pFo�o�p,H�h�~�Jp<>lrzW{+h�pF~ JFh�|Fl9<�� tkj>h�lW��lCE$�ko��M~��@{+h�pF~ pM��{B;kl�{+pRpFoL<u�M~kv��M�k�kj>p��Mzc;kl9<
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: pu�M�k�ko��u{B;kl�vkl9<>hfJF~�n�lW{B;kpRvkpFo�phJM�uh�~�{+j>pRvk�kzrlrv�h�~�{B;kl �kj>lW|Rh�pF�P< <>lrzW{+h�pF~s<>lW|Flrj+�Mo {+pRpFoL<
Hslrj>l��${+h�o�h .rlrv m :7;kl h�~$��pFj>n��@{+h�pF~�pFt${��Mh�~klrv ��j>pFn {B;kl vkpFn��Mh�~ �M~��Mo��I<>hL<�hL<��P<>lrv {+p
n�pRvklro {B;kl h�~�{+lrjU���Mzrl�pM��{B;kl q�~kh	�spFn�� h�~ {B;kl���pFj>n pM�=<?>A@CB/DE>GFAHJIJKL<?M�FNK?DNO�:7;!P
Q ~�{:PERx@=zESAT��JSF~!Pr~�{ Q ~�{:PER+�MzW{ Q SF~P<��M~kv Q ~�{:R+�u@=zESAT��JSF~!Pr~�{ Q ~�{:PER+�MzW{ Q SF~P< 2 Q ~�{:PER+�MzW{ Q SF~P<USM�
{B;!PVSAWzyXPrzW{B< Q ~P< Q v!P�{B;!P�zESAT��JSF~!Pr~�{85.RXP9<>�!Y�{ Q ~�J��ZRXSAT {B;!PET �NRXPVT	SRv!PEY[Prv��P< Q ~�J\FAHJ]^@
]ZM!_'H`<?M�K?aZHJI;b/aZM!c`<?M�d;DNO��ePgfAPER+�NY3b�>eDhaZcJI;i/M�KhKL> <jI/DlkNRXPlmP<XPEn Q[oUp ;!P Q[oqp PER o kNY�n!P9< Q J o
SNr p ;!PtsESAT	uJS o P oqp Oo:7;!PwvxI/azy0>eb8{|H(b�>e]}a}I�c�~)M�I�cJB�M!c`>��Xvx{�~�� Q <�mP<XPEn p SVRXPEuI@
RXP9<XP oqplp ;!P�sEY^k?<=<XP9<9N`SAWzyXPEs p <9N Q[oqp PER:kNs p:Q S o k o n�sESAY[Y^kNWJSAR:k p:Q S o n Q k�JAR:kNTM<9N�k?<lk p SeSAY(k o n
o S p k p:Q S o JAm Q n!P p S�SAWzyXPEs p @�SAR Q P oqp PEn\n!P9< Q J o SNr p ;!P Q[oqp PER o kNY�< p RXm!s p m!RXP9<�SNr6� o!Qz� SAT	u�O
:7;!P9<XP p SeSAYL<
kNRXP�rZm!R p ;!PER
PCE�u!Y^k Q[o PEnxWJPEY[S,H�O

�=>A@CB/DE>���HJIJKL<?M�FNK?D

9
PC@�mP<XPwsES oqp R:kNs p <}H�PERXP Q[oqp RXSen!m!sEPEn Q[o�� ;�kNu p PER H��ePEs p:Q S o HeO�7eO JAO��*RXPC@�mP<XPUsES oqp R:kNs p
Q <�n!PaU o PEn;k?<�k o\Q[oqp PER�r}kNsEPwn!P9<XsER Q u p:Q S o rZSAR.k*<XP p SNr6sESAY[Y^kNWJSAR:k p:Q[o J	u�kNR p:Q s Q u�k oqp sESATw@
uJS o P oqp <EOT� p < p k p P9< p ;!Pwu�kNR p:Q s Q u�k oqp < p ;�k p u!Y^kh��k=RXSAY[P Q[o�p ;!PwRXPC@�mP<XPUsES oqp R:kNs p N p ;!P Q R
Q[oqp PER�r}kNsEP9<9N p ;!P Q R=kNs9S m�k Q[oqp k o sEP�RXPEY^k p:Q S o <9N
k o n p ;!P Q[oqp PER:kNs p:Q S o < p RXm!s p m!RXP�WJP p H�PEP o
kNs9S m�k Q[oqp k o sEP9<EO
� p�Q < Q T	uJSAR p k oqplp ;�k p.Q[o rZSARXTVk p:Q S o S o�p ;!P Q[oqp PER:kNs p:Q S o < p RXm!s p m!RXPw<=;!SAm!Y[n\WJPtu�kNR p

SNr p ;!P Q[oqp PER�r}kNsEP <XuJPEs Q U�shk p:Q S o SNr�k�sESAT	uJS o P oqp N7<XS p ;�k pVQ�p shk o WJP�mP<XPEn p S�TVk?VNP
p ;!PVkNRXsc; Q�p PEs p m!RXP	sEY[PhkNR9N p Sp;!PEY[u�n!PgfAPEY[SAuJPER=< Q[o kNn�kNu p:Q[o JxsESAT	uJS o P oqp < p S�u�kNR p:Q sEm!Y^kNR
o PEPEnP<9N�k o n p SUfAPER Q rz��sESAT	uJS o P oqp sESAT	uJSJ< Q�p:Q S o W�k?<XPEn�S o�p ;!P Q R Q[oqp PER�r}kNsEP9< Q[o < p PhkNn�SNr
kNmIE Q Y Q kNR��=2}k o n�uJPER=;�kNuP< Q[o rZSARXTVkNY 5'n!SesEm!T	P oqp k p:Q S o O1� plQ <
kNYL<XS Q T	uJSAR p k oqp�p S	PET	uP;�ku@
< Q .EP p ;!P Q[oqp PER�r}kNsEPf<XuJPEs Q U�shk p:Q S o R <�sES oqp R:kNs p m�kNY o k p m!RXPNO6� Q[o sEP p ;!P�sESAT	uJS o P oqp k o n Q�p <
sEY Q P oqp <6kNRXP�n!PgfAPEY[SAuJPEn Q[o Ttm p m�kNY Q J o SAR:k o sEP?N p ;!Po< p k o n�kNRXn Q .EPEn	sES oqp R:kNs p TtmP< p rZSARXT*k
sESAT	T	S o JARXSAm o ntrZSAR�<Xm!sEsEP9<=<�rZm!Y Q[oqp PER:kNs p:Q S o q ��.g�FrJr?t�O 9
PC@�mP<XP�sES oqp R:kNs p <)kNn!n!RXP9<=< p ;!P9<XP
RXP9S m Q RXPET	P oqp <lk p
p ;!P Q[oqp PER�r}kNsEP}<XuJPEs Q U�shk p:Q S o Y[PgfAPEY�O
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� u�k pXp PER o SNr Q[oqp PER:kNs p:Q S o kNT	S o J Q[o < p k o sEP9< Q <w<=;!S,H o S o k o Q[oqp PER:kNs p:Q S o n Q k�JAR:kNT�O
� oqp PER:kNs p:Q S o n Q k�JAR:kNTM<
sESAT	P Q[o�p H�S=rZSARXTM<�W�k?<XPEn�S o�p ;!Pk<:kNT	P�m o n!PERXY�� Q[o J Q[o rZSARXTVku@
p:Q S o N?<XuJPEs Q U�PEnUWq�wk owQ[oqp PER:kNs p:Q S o NNW!m p PhkNsc;wrZSARXT�PET	uP;�k?< Q . Q[o J.k�u�kNR p:Q sEm!Y^kNR0k?<XuJPEs p SNr
Q�p O�:7;!P p H�SwrZSARXTM<�kNRXP I1<XP9S m!P o sEP�n Q k�JAR:kNTM<�k o nxsESAY[Y^kNWJSAR:k p:Q S o n Q k�JAR:kNTM<EO)�eP9S m!P o sEP
n Q k�JAR:kNTM<�<=;!S,H p ;!P�PCE�u!Y Q s Q�p <XP9S m!P o sEP
SNrA< p:Q Ttm!Y Q k o nUkNRXP�WJP pXp PER0rZSAR0RXPhkNYQ@ p:Q T	Pj<XuJPEs Q UF@
shk p:Q S o < k o ntrZSAR0sESAT	u!Y[PCEk<XsEP o kNR Q SJ<EO � SAY[Y^kNWJSAR:k p:Q S o n Q k�JAR:kNTM<�<=;!S,H p ;!P�RXPEY^k p:Q S o <=; Q uP<
kNT	S o J Q[o < p k o sEP9<�k o n�kNRXP�WJP pXp PER6rZSAR�m o n!PER=< p k o n Q[o JUkNY[Y`SNr p ;!P�Pa>3PEs p <�S o k-J Q fAP o=Q[o @
< p k o sEP�k o n�rZSARUu!RXSesEPEn!m!R:kNY
n!P9< Q J o O �$<XP9S m!P o sEP�n Q k�JAR:kNT <=;!S,Hn< p ;!P Q[oqp PER:kNs p:Q S o <
kNRXR:k o JAPEn Q[o�p PET	uJSAR:kNYl<XP9S m!P o sEPNOm� o u�kNR p:Q sEm!Y^kNR9N Q�p <=;!S,Hn< p ;!P Q[o < p k o sEP9<�u�kNR p:Q s Q u�k p @
Q[o J Q[o�p ;!P Q[oqp PER:kNs p:Q S o Wq� p ;!P Q R G�Y Q rZPEY Q[o P9<��	k o n p ;!PT< p:Q Ttm!Y Q(p ;!Pg��PCE�sc;�k o JAPwSARXn!PERXPEn
Q[o�p:Q T	PNOY� p n!SeP9< o S p <=;!S,H p ;!PUk?<=<XSes Q k p:Q S o <�kNT	S o J p ;!PwSAWzyXPEs p <EOt� � SAY[Y^kNWJSAR:k p:Q S o
n!PaU o P9<lkk<XP p SNr/u�kNR p:Q s Q u�k oqp <�k o n�RXPEY^k p:Q S o <=; Q uP< p ;�k p kNRXP�T	Phk o!Q[o JNrZm!Y`rZSAR�kmJ Q fAP o <XP p
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 �"!0/�1�2 % �3
�4�4 !$/�1�2 % �3
�4�� !$/�1�2 % �

�4�5 !$/�1�2 % �3
�4'6 !$/�1�2 % �3
,��4 !$/�1�2 % �3
,��� !$/�1�2 % �7
,��5 !0/�1�2 % �7
,�86 !0/�1�2 % �

�5�4 !$/�1�2 % �3
�5�� !$/�1�2 % �3
�5�5 !$/�1�2 % �3
�5'6 !$/�1�2 % �7
�6�4 !0/�1�2 % �7
�6
� !0/�1�2 % �

�6�5 !$/�1�2 % �3
�6�6�),+
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� ,), �!§Va � �%��� ( �  -�)���  -� "$# �^a�a*� �%� �� #%( §��  hg � � # � #  -�  -� � # �)�  # �-�!�  -�)��� " � � +  * -�)�0* �  �� / �
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- �?a' # ��� # �+/  hg # 	 "�
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*# �  7» �?a ( �-�7§�� §��  hg �  ha
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� � �Pa #0/ +�# ��� # ( � �+* �-�!���3d  -�)� +�,)+ a �?aWa�g��!§�� �^a �Pg�� �*��F%���  � , a*� , � ( � � �*�!§U/ �*���� hg #
, �7/ #%, �)� # �+/	��� # 	 "�
*# �  � -�  hg # , �7/ #%, �)� # �+/ �!���! hg # �C	 "�
*# �  �7� � � �^a # �+/ � d  -�)� +�,)+ a / �*���
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?�( I K"�$( � = I � (fyv�\�H��t��^|{} = s/.%}vw,|"!{}ft���|Hu!�{} ��� �����hu7� ���	� ' ?�($!�z,s/.LQv� * }�<
�����hu7� ���	� #$� = 5 ( S < �����hu7� ���	� #$� = 5 ( 1 < �����hu7� ���	� #$� = 5 ( � ���
?�( I K"�$( � = I � � z���~"-f}fz * = s/.%}vw,| � � ������u7� ��� � ' ?�($! N`u�t�}LQv� * } ���
?�( I K"�$( � = I � � yv}%�^|{} ' z S ��� �����hu!� ���	� ' ?�($! Qv� * }�<������hu7� ���	� � 5 ! G�5 Q ( ?{u��v}�<
�����hu7� ���	� � 5 ! G�5 Q ( � }\�f|{}�y < �����hu7� ���	��� 5 ! G�5 Q ( w�z%t%z^y <
�����hu7� ���	� #$� = 5 ( |fyv�\�H� / ��yv}\�Hw 1 < �����hu7� ���	� ' ?�($!�|{}LS�|�rvyv} # u�t�} ���
?�( I K"�$( � = I � G �Au!|Hu^�ftvu��v}����f� ��� ���
?�( I K"�$( � = I � � z���~ �"! �$# u�t�} ��� �����hu7�;< �,|fy`u7� 2 ���	� ' ?�($! # u�t�}\��� * } ���
� � G�5 w,|�z^y�pfy{z S31
Y �

��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� �	�
��� ' }RO��^�Hu�z,rvy�� 6 O � G �Hw�t,rv~v} N`u�t�} N{z^y � ' }RO��^�Hu�z,rvy w�t��v�%� �	�
��� �\�v~ � ' }RO��^�Hu�z,r � u��,|�w�t��v�%� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n �/����� � ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� �	�

x u N��v~v}LN ' }RO��^�Hu�z,rvy�� � O
x ~v}LN`u7��} ' }RO��^�Hu�z,rvy�� � O

x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(fyv�\�H�RN{z^y * 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(Hu * } ?%}\�H��z^y 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��? / O�}�yv} ?%}\�H��z^y 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� = y`u^}\�f|{�^|Hu�z,� G �v|{}�y / z%t���|�z^y 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%�,p�zf�fu!|Hu�z,� G �f|{}�y / z%t���|�z^y 6 O
�
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x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� 5 y%yv� 1�� 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� ' �v�fu�w 6 O
�
x u7�Hw�t,rv~v}��#?^|f~v�LN S 6 O��

|�1 / }�~v}LN }\�%r * T ? G Kfp � ��< � = Kfp = ?�� I Y ' }RO��^�Hu�z,rvy (�1 / } �

w�t��v�%� � ' }RO��^�Hu�z,rvy T
/ y{z\|{}vw,|{}�~Tn
w%��?^|fy`u7� 2 * � ' }RO��^�Hu�z,rvy Qv� * } �
� � s�}ft%z,� 2���|�z�|XOAu�� ! ' z^~31
w%��?^|fy`u7� 2 * � !Hu 2`u,~ ' z^~31 Qv� * } �
w%�,p�zf�fu!|Hu�z,� G �f|{}�y / z%t��^|�z^y � * � / (fyv�\�H��t��^|{} 5 w,|Hu�z,� �
w%� = y`u^}\�f|{�^|Hu�z,� G �f|{}�y / z%t��^|�z^y � * � / !�z\|{�^|{} 5 w,|Hu�z,� �
w%��(Hu * } ?%}\�H��z^y � * � /?I }�~`u�w��^|{}�~ � t%zfw � �
'9= = � * � ? 1��Hw�Ovy{z,�Au��v}�~ �
' }RO��^�Hu�z,rvy (�1 / } * � ' }RO��^�Hu�z,rvyLK`z^~v} �
w%�,p%|fy 5 y%yv� 1 � * � / ?{u *�/ t�} ' }RO��^� � u��,| �
� � rH��}�~ZN{z^y���}�y`u^�ftvu��v�^|Hu�z,�
� ?^|fy`u7� 2 � u��,| * � ?{u *�/ ' }RO��^�?Qv� * } � u��,| �
w%��(Hu * } ?%}\�H��z^y � * � / ? 1��Hw�Ovy{z � t%zfw � �
w%��(fyv�\�H�RN{z^y * � * � / � z,�%��}vw,|{}�~ (�z �
r%�H�fu 2���}�~ u7�f| * � p�z G � } 1 G �v~v}LS �
r%�H�fu 2���}�~ u7�f| * � = y G � } 1 G �v~v}LS �

� �\p�r%s`tvu�w * } * s�}�y N�r%�Hw,|Hu�z,�H�
/ r%s`tvu�wKn
� ' }RO��^�Hu�z,rvy �����
� � ' }RO��^�Hu�z,rvy �����
��zvu,~ ?%}^|$(Hu * } G �f|{}�y��{�ft �����
��zvu,~ 5 ~%~ (�z\p�zf� G �f|{}�y / z%t��^|�z^y � N{t%z��^| �{} 1 <·w%�!�{}vw �XN / zf� ���
��zvu,~ 5 ~%~ (�z = y`u^}\�f| G �f|{}�y / z%t��^|�z^y � N{tfz��^| �{} 1 <·w%��!�z\|{�^|Hu�z,��y{z\| ���
��zvu,~ 5 w,|Hu!�{�^|{} � N{t%z��^| |Hu * } G �f|�< s`z%z%t�t%z%z / ���
��zvu,~ 5 w,|Hu!�{�^|{} �����
��zvu,~ I }%�vw,|Hu!�{�^|{} �����
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��zvu,~ �vy`u!|{} 5 ? � G G � � 5 y�w�OAu!�{}�� ��y ���
��zvu,~ �vy`u!|{} ' u7����y31 � � 5 y�w�OAu!�{}�����y ���
��zvu,~ !{}%��~ ' u7����y31 � � 5 y�w�OAu!�{}�� ��y ���
w%�,p�zf�fu!|Hu�z,� G �f|{}�y / z%t��^|�z^y�� -f}^|$(fyv�\�H��t��^|{} 5 w,|Hu�z,� ���
T yv}^|�rvy�� * � / (fyv�\�H��t��^|{} 5 w,|Hu�z,� � Y
w%� = y`u^}\�f|{�^|Hu�z,� G �f|{}�y / z%t��^|�z^y
� -f}^|$!�z\|{�^|{} 5 w,|Hu�z,� ���
T yv}^|�rvy�� * � / !�z\|{�^|{} 5 w,|Hu�z,� � Y
w%��?^|fy`u7� 2 -f}^| ' }RO��^�Hu�z,rvy Qv� * } ��� T yv}^|�rvy�� * � ' }RO��^�Hu�z,rvy Qv� * } � Y
��zvu,~ ?%}^| ' }RO��^�Hu�z,rvy Qv� * } � w%��?^|fy`u7� 2�� �,|fy �
T * � ' }RO��^�Hu�z,rvy Qv� * }VU �,|fy � Y
r%�H�fu 2���}�~ u7�f| -f}^|%p�zf� G �f| � } 1 G �v~v}LS ��� T yv}^|�rvy�� * � p�z G � } 1 G �v~v}LS � Y
r%�H�fu 2���}�~ u7�f| -f}^| = y`u^}\�f| G �f| � } 1 G �v~v}LS ��� T yv}^|�rvy�� * � = y G � } 1 G �v~v}LS � Y
w%��?^|fy`u7� 2 -f}^|$!Hu 2`u,~ ' z^~31 Qv� * } ��� T yv}^|�rvy�� * � !Hu 2`u,~ ' z^~31 Qv� * } � Y
��zvu,~ ?%}^|$!Hu 2`u,~ ' z^~31 Qv� * } � w%��?^|fy`u7� 2�� �,|fy �
T * � !Hu 2`u,~ ' z^~31 Qv� * }VU �,|fy � Y
��zvu,~ 5 |%|{�vw�O"(�z !Hu 2`u,~ ' z^~31 � w%��(fyv�\�H�RN�z^y * � S N �
T * � / � z,�%��}vw,|{}�~ (�z U S N � Y
��zvu,~ 5 |%|{�vw�O"(�z = s/.%}vw,| � w%��(fyv�\�H�RN{z^y * � S N �
T * � / � z,�%��}vw,|{}�~ (�z U S N � Y
w%��(Hu * } ?%}\�H��z^y�� -f}^| � t%zfw � ��� T yv}^|�rvy�� * � /?I }�~`u�w��^|{}�~ � t%zfw � � Y
��zvu,~ ?%}^|3? 1��Hw�Ovy{z � t%zfw � � w%��(Hu * } ?%}\�H�%z^y�� / (3? �
T * � / ? 1��Hw�Ovy{z � t%zfw � U / (3? � Y
w%��(Hu * } ?%}\�H��z^y�� -f}^|3? 1��Hw�Ovy{z � t%zfw � ��� T yv}^|�rvy�� * � / ? 1��Hw�Ovy{z � t%zfw � � Y
��zvu,~ ?%}^|3? 1��Hw�Ovy{z,�Au��v}�~ = � ��� T * � ? 1��Hw�Ovy{z,�Au��v}�~ U ($! : � � Y
��zvu,~ ?%}^|3? 1��Hw�Ovy{z,�Au��v}�~ = N N ��� T * � ? 1��Hw�Ovy{z,�Au��v}�~ U # 5 � ?�� � Y
��zvu,~ ?%}^| ' }RO��^�Hu�z,rvyLK`z^~v} � u7�f| * z^~v} �
T * � ' }RO��^�Hu�z,rvyLK`z^~v}VU * z^~v}�� � = Kfp = ?�� I n ? G Kfp � � � Y
' }RO��^�Hu�z,rvy (�1 / } -f}^| ' }RO��^�Hu�z,rvyLK`z^~v} ��� T yv}^|�rvy�� * � ' }RO��^�Hu�z,rvyLK`z^~v} � Y
��zvu,~ ? 1��Hw�Ovy{z,�Au��v} ?{u *�/ t�} ' }RO��^� � u��,| � w%��(Au * } ?%}\�H�%z^y�� / (3? ���
��zvu,~ K��
�{} ?{u *�/ ' }RO��^�?Qv� * } � u��,| �����
��zvu,~ 5 /3/ }\�v~ (�z Qv� * } � u��,| � � ?^|fy`u7� 2 ��� * } ���
��zvu,~ G �Au!|3?{u *�/ ' }RO��^� � u��,| ���
T * � / ?{u *�/ t�} ' }RO��^� � u��,| U���}���w%�,p%|fy 5 y%yv� 1 � Y
��zvu,~ 5 /3/ }\�v~ (�z+?{u *�/ ' }RO��^� � u��,| � � ' }RO`�^�Hu�z\rvy�� / ' Of� �
T * � / ?{u *�/ t�} ' }RO��^� � u��,| � �%� /3/ }\�v~ � � ��zvu\~�� � / ' Of� ��� Y
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� ?^|fy`u7� 2 � u��,|
� -f}^|3?{u *�/ ' }RO��^�?Qv� * } � u��,| ���
T yv}^|�rvy�� � * � ?{u *�/ ' }RO��^�?Qv� * } � u��,| � Y
��zvu,~ :�/ ~v�^|{} � t%zfw � ���
T * � /?I }�~`u�w��^|{}�~ � t%zfw � � �\r / ~v��|{} ?%}^�H��z^y`� ����� Y
��zvu,~ ?%}^|$(Hu * } G �f|{}�y��{�ft � ~{z,r%s`t�} |Hu * } ���
��zvu,~ ?%}^|$(Hu * } � z%z / # t�� 2 � s`z%z%t�t%z%z / ���
��zvu,~ !{}%��y%yv�\� 2v}^p�zf� G �f| � } 1�� �����
��zvu,~ !{}%��y%yv�\� 2v} = y`u^}\�f| G �f| � } 1�� �����
� ����zvu,~ ?%}^|3?^|{��y�|$(Hu * }

Y �

w�t��v�%� � ' }RO��^�Hu�z,rvy � u��,| T
/ r%s`tvu�wKn
� �fw�z,�H�,|fy�rHw,|�z^y
� ' }RO��^�Hu�z,rvy � u��,| ��� T Y �
� � / r%s`tvu�w�~v�^|{� * } * s�}�y��
w%�,p%|fy 5 y%yv� 1 * � ' }RO��^�Hu�z,rvy�� �
/ r%s`tvu�wKn
��zvu,~ �vy`u!|{} = rf| 5 ? � G G � � ?^|fy`u7� 2 # Qv� * } ���
��zvu,~ �vy`u!|{} = rf| ' u7����y31 � � ?^|fy`u7� 2 # Qv� * }�< � # u�t�} � / # u�t�} ���
��zvu,~ !{}%��~ G � ' u7����y31 � � ?^|fy`u7� 2 # Qv� * }�< � # u�t�} � / # u�t�} ���
��zvu,~ :�/ ~v�^|{} � t%zfw �`� �����
u7�f| -f}^|?Q�r * s�}�y = N ' }RO��^�Hu�z,rvy�� ���
T yv}^|�rvy�� * � ' }RO��^�Hu�z,rvy�� 6 2v}^| � z,r%�f| ����� Y
w%�,p%|fy 5 y%yv� 1�� -f}^| ' }RO��^�Hu�z,rvy � u��,| ���
T yv}^|�rvy�� � * � ' }RO��^�Hu�z,rvy�� � Y
'9= = � ? 1��Hw�Ovy{z,�Au��v} ' }RO��^�Hu�z,rvy � t%zfw �`� � wf��(Hu * } ?%}^�H��z^y
� / (3?�<
w%��?^|fy`u7� 2 s�}RO��^�?Qv� * } ���

Y �

x }\�v~`u N



��������� ����� � � ��� ��� � � ��� � � � � � � � 	����$� ��� � � � �3���
� D B �

��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ���	�
��� � z%t%tvu��fu�z,� 6 O � G �Hw�t,rv~v}ZN`u�t�} N{z^y �%� z%t%tvu��fu�z,� * �\��� 2v}�y w�t��v�%� �	�
��� �\�v~ � p�z%t,1 = s/.%}vw,|�w�t��v�%� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n 8 � � � 5 � ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ���	�

x u N��v~v}LN � z%t%tvu��fu�z,� � O
x ~v}LN`u7��} � z%t%tvu��fu�z,� � O

x u7�Hw�t,rv~v}���� � z%t%tvu,~v} 6 O��
x u7�Hw�t,rv~v}����\r��^|{}�y��Au�z,� 6 O��
x u7�Hw�t,rv~v}�� !Hu 2`u,~ ' z^~31 6 O��
x u7�Hw�t,rv~v}��^�{}vw,|�z^y���� � ?�( � O�}%��~v}�y N`u�t�} N{z^y ~31���� * u�w ��y%yv� 1
rH�fu7� 2 ��� * }v� / �vw�}��,|f~ � � � N{z^y ?�( � �{}vw,|�z^y�|{} *�/ t��^|{}

x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y � = / |Hu * u��v}�y 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / G �Au!| 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / (fy`u^�\� 2{t�} 6 O
�
x u7�Hw�t,rv~v}�� � z *�* z,�"(�1 / } I }LN�� 6 O��
w�t��v�%� � ?{u * ���f�Hu,y{z,� * }\�f| �

|�1 / }�~v}LN N{t%z��^| y �

w�t��v�%� � p�z%t,1 = s/.%}vw,| T

/ y{z\|{}vw,|{}�~Tn

w%��?^|fy`u7� 2 * � Qv� * } �
u7�f| * �\G ~ �
� � �\� 5 y%yv� 1�z N z / (fy`u^�\� 2{t�} z,s/.%}vw,|`�
w%�,p%|fy 5 y%yv� 1 * � (fy`u^�\� 2{t�}v� �
� � � / zvu7�f|{}�y�|�z�|fyv�\�H�RN 6 �`z^~v} yv} / yv}v��}\�f|Hu7� 2 |XOAu�� z,s/.%}vw,|
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� !Hu 2`u,~ ' z^~31 � * � / !Hu 2`u,~ ' z^~31 �
�\r��^|{}�y��Au�z,� � * � = y`u^}\�f|{�^|Hu�z,� �
w%�!�{}vw �XN � * � p�zf�fu!|Hu�z,� �
� �\|XO�} ~v}ft\|{� w�O��\� 2v}�u7� �{}ft%zfwfu!|�1 / }�yZN%yv� * } 6
w%�!�{}vw �XN � * � �{}ft%zfw �
� �\|XO�} ~v}ft\|{� w�O��\� 2v}�u7��z^y`u^}\�f|{�^|Hu�z,� / }�yZN%yv� * } 6
w%�!�{}vw �XN � * � = * } 2v� �
�{}vw,|�z^y��vw%�!�{}vw �XN�� * � ' z,r%�v~`u7� 2��{}�y�|Au�w�}v� �
u7�f| * ��� z%t%t��{}�y�| G �v~ �

/ r%s`tvu�wKn
��zvu,~ ?%}^|?Qv� * } � w%��?^|fy`u7� 2 ��� * } � T * � Qv� * }ZU���� * } � Y
w%��?^|fy`u7� 2 -f}^|?Qv� * } ��� T yv}^|�rvy�� * � Qv� * } � Y
��zvu,~ 5 /3/ }\�v~ (fy`u^�\� 2{t�} � z / (fy`u^�\� 2{t%} ��|fy`u �
T * � (fy`u^�\� 2{t�}v� 6 � /3/ }\�v~ � � ��zvu,~
� � |fyHu ��� Y
z / (fy`u^�\� 2{t�} � -f}^|$(fy`u^�\� 2{t�} � u7�f| u �
T yv}^|�rvy�� � z / (fy`u^�\� 2{t�} � �0* � (fy`u^�\� 2{t�}v� 6 2v}^| � u ��� Y
��zvu,~ � �ftfw!r`t��^|{} ' z,r%�v~`u7� 25�{}�y�|Hu�w�}{� � w%���{}vw � N w ���

� p�z%t,1 = s/.%}vw,| �����
� � p�z%t,1 = s/.%}vw,| ��� T Y �

N%y`u^}\�v~�w�t��v�%� �%� z%t%tvu��fu�z,� K��\��� 2v}�y �
Y �

w�t��v�%� �%� z%t%tvu��fu�z,� K��\��� 2v}�y T

� � �%r * s�}�y�z N |fy`u^�\� 2�r`t��^|{}�~ z,s/.%}vw,|`�
u7�f| * � Q�r * = N�p�z%t,1 = s/.%}vw,|`� �
� � z%t%tvu,~v} * � �`w �
w%�,p%|fy 5 y%yv� 1 * � p�z%t,1 = s/. 5 y%yv� 1 � � � ��y%yv� 1 z N � p�z%t,1 = s/.%}vw,|����
� ?{u * ���f�Hu,y{z,� * }\�f| � * � / ���f�XK��\��� 2v}�y �

N{t%z��^| �`z^y{t^~ � � }\� 2�|XO;< �`z^y{t^~ � � }\� 2�|XO;< �`z^y{t^~ � � }\� 2�|XO �
}\�%r * T Q�r * s�}�y = N ���ft%tf� U �ZY �
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�,|fy�rHw,| �{�ft%t
T

� ��~v}LN`u7��} �{�ft%t s 1 / t��\��}�}XW^r��^|Hu�z,�
w%�!�{}vw �XN Q{z^y * �ft � � � u7�"�{��y%~ / zvu7�f|Hu7� 2
N{t%z��^| ~ � � � �LS m�s 1�m w � m ~ U 5

Y � ���ft%tf���:Q�r * s�}�y = N ���ft%tf� � �

/ r%s`tvu�wKn
u7�f| -f}^|?Q�r * = N = s/.%}vw,|`� ��� T yv}^|�rvy�� * � Q�r * = N�p�z%t,1 = s/.%}vw,|`� � Y
��zvu,~ � z *�/ rf|{}�!{}v� / z,�H��} � w%�!�{}vw �XN��`z^y * �ft�<
� p�z%t,1 = s/.%}vw,|
� / p�z%t,1 = s/.�<¢w%�!�{}vw �XN�w�z%t%t��{}�y�|{}LS ���
� p�z%t,1 = s/.%}vw,|
� -f}^| = s/.%}vw,| �Au!|XO G ~ � u7�f|eu,~ ���
u7�f| -f}^| G I z N = s/.%}vw,| � w%��?^|fy`u7� 2 ��� * } ���
��zvu,~ � z%t%tvu��fu�z,�"({}v�,|$!{} / z^y�| 5 �v~ !{}{� / z,�{~ � ��z{u,~ � �
s`z%z%t 5 w,|Hu!�{�^|{} = s/.%}vw,|%p{�{u,y � w%��?^|fyHu7� 2�� * �
<·w%��?^|fy`u7� 2 � * 8 ���
��zvu,~ 5 w,|Hu!�{�^|{} 5 t%t �����
� z%t%tvu��fu�z,� ?^|{�^|{} :�/ ~v�^|{} = ��} ?^|{} /�� � p�z%t,1 = s/.%}vw,| � / p�z%t,1 <
~{z,r%s`t�} |fy���K��^| ���/� � <ªs`z%z%t N`u�t%t K��^|fy`u S ���
��zvu,~ :�/ ~v�^|{}^p�z%t,1�|�z / } � u7�f| u,~ <ª~{z,r%s`t�} |fyv�\�H��� ! � � ! � ���
� z%t%tvu��fu�z,� ?^|{�^|{}@?{u * r`t��^|{} �����
��zvu,~ � yv}%�^|{}LQv}���� � z%t%tvu,~v} = s/.%}vw,| � w%��?^|vy`u7� 2�� * <
� !Hu 2`u,~ ' z^~31�� / !�2%~ ' z^~31 <¢w%�,p%|fy 5 y%yv� 1�� / (fy`u 5 y%yv� 1 <�w%�!�{}vw �XN�� ��<
w%�!�{}vw �XN���z * } 2v� ���
��zvu,~ ?%}^| �`z^y{t^~9?{u��v} � N{t%z��^| S < N{t%z��^| 1 < N{t%z��^| � ���
��zvu,~ � �ftfw!r`t��^|{} ���ft%t I u��,|{�\�Hw�}v� ��� �
� z%t%tvu��fu�z,� ?^|{�^|{} � O�}vw � # z^y ���ft%t � z%t%tvu��fu�z,�H� ��� �
� z%t%tvu��fu�z,� ?^|{�^|{} :�/ ~v�^|{} = ��} ?^|{} / # z^y ���ft%t � z%t%t � � p�zft,1 = s�.%}vw,| � / p�z%t,1 ���
� z%t%tvu��fu�z,� ?^|{�^|{} �{�\�v~{t�} ���ft%t � z%t%tvu��fu�z,� �����

�%� z%t%tvu��fu�z,� K��\��� 2v}�y � � ?{u * ���f�Au,y{z,� * }\�f| � / ���f�XK��\� ���
� �%� z%t%tvu��fu�z,� K��\��� 2v}�y ��� T Y �
Y �

u7�`tvu7��} ~{z,r%s`t�} ! 5 I 8 I � - � ~{z,r%s`t�} S �
T
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yv}^|�rvy�� � � � 576�5 � � S � � K � p G ���
Y

x }\�v~`u N

��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � � �
��� Qv� * } � u��,| 5 w,|Hu�z,� 6 O � G �Hw�t,rv~v} N`u�t�} N{z^y � Qv� * } � u��,| 5 w,|Hu�z,� w�t��v�%� �	�
��� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n���� � � ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � � �

x u N��v~v}LN Qv� * } � u��,| 5 w,|Hu�z,� � O
x ~v}LN`u7��} Qv� * } � u��,| 5 w,|Hu�z,� � O
x u7�Hw�t,rv~v}��#?^|f~v�LN S 6 O��

w�t��v�%��w%� 5 w,|Hu�z,� �
w�t��v�%��w%��?^|fy`u7� 2 5 y%yv� 1 �

w�t��v�%� � Qv� * } � u��,| 5 w,|Hu�z,� T

/ r%s`tvu�wKn
� Qv� * } � u��,| 5 w,|Hu�z,� � � (fyv}%} � |fy{t ��|fyv}%} � |fy{t �
T * � / (fyv}%} � |fy{t U�|fyv}%} � |fy{t � Y �
� � Qv� * } � u��,| 5 w,|Hu�z,� ��� T Y �
��zvu,~ # u�t%t Qv� * } � u��,|`� � w%�RQ{z^~v} �!�`z^~v}�<
�$($!$�$� G ($�XK u!|{} * <·w%��?^|fy`u7� 2 I u�w,|
� Qv� * } I u�w,| ���
w%��?^|fy`u7� 2 5 y%yv� 1�� 2v}^|?Qv� * } � u��,| ���
T yv}^|�rvy�� � * � ?^|fy � u��,| � Y

/ y`u!�{�^|{} n
w%��?^|fy`u7� 2 5 y%yv� 1 * � ?^|fy � u��,| �
� (fyv}%} � |fy{t�� * � / (fyv}%} � |fy{t �
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��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � �	�
��� !Hu 2`u,~ ' z^~31 6 O � G �Hw�t,rv~v}ZN`u�t�} N{z^y � !Hu 2`u,~ ' z^~31 w�t��v�%� �	�
��� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y � ��~v� / |{}�~ N%y{z * � Ovy`u�� �{}vw �{}�y < �	�
��� -f� * } I }^�{}ft%z / }�y K�� 2v� �`u7��} � �	�
��� I �^|{} n � ! � ��� ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � �	�

x u N��v~v}LN !Hu 2`u,~ ' z^~31 � O
x ~v}LN`u7��} !Hu 2`u,~ ' z^~31 � O

x u7�Hw�t,rv~v}����\r��^|{}�y��Au�z,� 6 O��
x u7�Hw�t,rv~v}�� ' }RO��^�Hu�z,rvy�� 6 O��

w�t��v�%��w%��?^|fy`u7� 2 �
w�t��v�%��w%�!�{}vw �XN 5 y%yv� 1 �
w�t��v�%��w%��K��^|fy`u S ! N �
w�t��v�%��w%�!�{}vw �XN �
w�t��v�%��w%��(fyv�\�H�RN{z^y *��

w�t��v�%� � !Hu 2`u,~ ' z^~31 T
/ r%s`tvu�wKn
w%��?^|fy`u7� 2 Qv� * } �
N{t%z��^| = ��} = �{}�yLK��v�%� �

w%��K��^|fy`u S ! N G �f�{}�y���} ' z^~31 G ��}�y�|Hu^��({}\�H��z^y �
w%��!�z\|{�^|Hu�z,� G �Au!|Hu^�ft = y`u^}\�f| �

N{t%z��^| � z�}LN N`u�wfu^}\�f| = N !{}v�,|Hu!|�rf|Hu�z,� �
u7�f| -�yv�^�Hu!|�1 5 w,|Hu!�{} �
w%�!�{}vw �XN -�yv�^�Hu!|�1 �
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w%�!�{}vw �XN 5 y%yv� 1�� ' z^~31 ' z,r%�v~`u7� 25�{}�y�|Hu�w�}v� �
u7�f|@?fz,rvy�w�} � z,�[N`u 2�rvyv�^|Hu�z,� G �v~v}LS �

u7�f| ({��y32v}^| � z,�[N`u 2�rvyv�^|Hu�z,� G �v~v}LS �

}\�%r * T Q�r * s�}�y = N � z,�[N`u 2�rvyv�^|Hu�z,�H� U 8 Y �

�,|fy�rHw,| w�z,�[N`u 2�rvyv�^|Hu�z,�
T

� � / y`u * ��y31 W^r��\�f|Hu!|Hu^}v�
w%�!�{}vw �XN � Kfp�zf�fu!|Hu�z,� �
�\r��^|{}�y��Au�z,� = y`u^}\�f|{�^|Hu�z,� �

w%�!�{}vw �XN � K �{}ft%zfwfu!|�1 �
w%�!�{}vw �XN 5 � 2�r`t���yLK`z * }\�f|�r *��

w%�!�{}vw �XN � K # z^y�w�} �
w%�!�{}vw �XN (�z^y?W^r�} �

� � �\r[S`u�tvu^��y31 W^r��\�f|Hu!|Hu^}v�
w%��K��^|fy`u S ! N G �f�{}�y���} �`z^y{t^~ G ��}�y�|Hu^��({}\�H��z^y �
w%�!�{}vw �XN 5 � 2�r`t���y5�{}ft%zfwfu!|�1 �

Y � � z,�[N`u 2�rvyv�^|Hu�z,�H���:Q�r * s�}�y = N � z,�\N`u 2�r{yv�^|Au�z,�H��� �
w%��(fyv�\�H�RN{z^y * � / -f}fz * = s/.%}vw,| �
/ y`u!�{�^|{} n
u7�f| G � 5 w,|Hu!�{} �
� ' }RO��^�Hu�z,rvy � u��,| � / ' }RO��^�Hu�z,rvy�� �
/ r%s`tvu�wKn
� !Hu 2`u,~ ' z^~31 � w%��?^|fy`u7� 2 �!��� * }�< w%��(fyv�\�H�RN{z^y * � 2v}fz * <
N{t%z��^| * �v�%� < w%��K��^|fy`u S ! N � G ��}�y�|$({}\�H� ���
� !Hu 2`u,~ ' z^~31 ��� T Y �
� � !Hu 2`u,~ ' z^~31 ��� T Y �
��zvu,~ G �Au!|Hu^�ftvu��v} ' z^~31 � w%��?^|fy`u7� 2������ * }�<·w%��(fyv�\�H�RN{z^y * � 2v}fz * <
N{t%z��^| * �v�%� < w%��K��^|fy`u S ! N � G ��}�y�|$({}\�H� ���
��zvu,~ G �Au!|Hu^�ftvu��v} # z^y�w�}v� �����
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��zvu,~ � z *�/ rf|{} # z^y�w�}v� � u7�f| � z,�[N`u 2�rvyv�^|Hu�z,� G �v~v}LS ���
��zvu,~�~�r *�* 1 � u7�f|VS < N{t%z��^| 1 ���
��zvu,~ G �f|{} 2%yv�^|{} � N{t%z��^| I }ft\|{��(Hu * } ���
��zvu,~ (�z,232{t�} � z,�[N`u 2 G �v~v}LSv}v� �����
��zvu,~ ?%}^| -�yv�^�Hu!|�1 = � ��� T -�yv�^�Hu!|�1 5 w,|Hu!�{} U � � Y
��zvu,~ ?%}^| -�yv�^�Hu!|�1 = N N ��� T -�yv�^�Hu!|�1 5 w,|Hu!�{} U 5 � Y
u7�f| G ��-�yv�^�Hu!|�1 5 w,|Hu!�{} ��� T yv}^|�rvy�� -�yv�^�Hu!|�1 5 w,|Hu!�{} � Y
��zvu,~ !{}\�v~v}�y �����
u7�f| G � ' z^~31 5 w,|Hu!�{} ��� T yv}^|�rvy�� G � 5 w,|Hu!�{} � Y �
��zvu,~ ?%}^| 5 w,|Hu!�{} ��� TVG � 5 w,|Hu!�{}ZU � � Y �
��zvu,~ ?%}^| G � 5 w,|Hu!�{} ��� T G � 5 w,|Hu!�{} U 5 � Y �
w%�!�{}vw �XN�� -f}^|%p�zf�fu!|Hu�z,� � u7�f| � z,�[N G �v~v}LS �
T yv}^|�rvy�� � � � � z,�[N`u 2�rvyv�^|Hu�z,�H��� � z,�[N G �{~v}LS � 6 � Kvp�zf�fu,|Hu�z,� ��� Y
�\r��^|{}�y��Au�z,� � -f}^| = y`u^}\�f|{�^|Hu�z,� � u7�f| � z,�[N G �v~v}LS �
T yv}^|�rvy�� � � � � z,�[N`u 2�rvyv�^|Hu�z,�H��� � z,�[N G �{~v}LS � 6 = yHu^}\�f|��^|Hu�z\� ��� Y
w%��!�z\|{�^|Hu�z,� -f}^| G �Au!|Hu^�ft = y`u^}\�f|{�^|Hu�z,� ���
T yv}^|�rvy�� G �Au!|Hu^�ft = y`u^}\�f| � Y
w%�!�{}vw �XN�� -f}^| � u7��}%��y5�{}ft%zfwfu!|�1 � u7�f| � z,�[N G �v~v}LS �
T yv}^|�rvy�� � � � � z,�[N`u 2�rvyv�^|Hu�z,�H��� � z,�[N G �{~v}LS � 6 � K �{}ft%zvwfu!|�1 ��� Y
w%�!�{}vw �XN�� -f}^| 5 � 2�r`t���y5�{}ft%zfwfu!|�1 � u7�f| � z,�[N G �v~v}LS �
T yv}^|�rvy�� � � � � z,�[N`u 2�rvyv�^|Hu�z,�H��� � z,�[N G �{~v}LS � 6 5 � 2�r`t���y5�{}ftfzfwfu!| 1 ��� Y
Y �

u7�`tvu7��} w%�!�{}vw �XN�z / }�yv�^|�z^y�� � w%��K��^|fy`u S ! N � * �^|�< w%�!�{}vw �XN����{}vw �
T
� ���v�%�!r * }v��|XO��^|�|XO�} t��v�,| y{z�� �\�v~ t��v�,| w�z%t,r * � z N * �^|
� � ��yv} 5 < 5 < 5 < ���\�v~ * r`t\|Hu / tvu^}v��|�z / �XS � * �^|fy`u S �Hu!|XO �{}vw

w%�!�{}vw �XN yv}v� < |{} *�/ �
* �^| 6 2v}^|$!�z�� � 5 <9|{} *�/ ���
yv}v� 6 ��}^| � 5 <��{}vw 6 ~{z\| � |{} *�/ � ���
* �^| 6 2v}^|$!�z�� � �
<9|{} *�/ ���
yv}v� 6 ��}^| � �
<��{}vw 6 ~{z\| � |{} *�/ � ���
* �^| 6 2v}^|$!�z�� � 8 <9|{} *�/ ���
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yv}v� 6 ��}^| � 8 <��{}vw 6 ~{z\| � |{} *�/ � ���

yv}^|�rvy�� yv}v� �
Y

x }\�v~`u N

��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ��� �	�
��� ?{u * r`t��^|Hu�z,�"���f� 6 O � G �Hw�t,rv~v}ZN`u�t�} N{z^y � ?{u * ���f�Hu,y{z,� * }\�f| w�t��v�%� �	�
��� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n � 5 � � � ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � ��� �	�

x u N��v~v}LN@?{u * r`t��^|Hu�z,�"���f� � O
x ~v}LN`u7��} ?{u * r`t��^|Hu�z,�"���f� � O

x u7�Hw�t,rv~v}�� !Hu 2`u,~ ' z^~31 6 O��
x u7�Hw�t,rv~v}�� ' }RO��^�Hu�z,rvy�� 6 O��
x u7�Hw�t,rv~v}��\�,|f~v�LN S 6 O��
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� 5 y%yv� 1�� 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(Hu * } 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(Hu * } ?%}\�H��z^y 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(fyv�\�H�RN{z^y * 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� ' z S 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��?RO�� / } 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��? / O�}�yv} 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� � 1{tvu7�v~v}�y 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� � z,��} 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� G �v~v}LS9?%}^| 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / ({}v�%�,p{��yv� ?\rvy?Nv�vw�} 5 w,|Au�z,� 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / ({}v�%� � rvy��{} ��~ 5 w,|Hu�z,� 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / ({}v�%� � r%s`zvu,~ 5 w,|Hu�z\� 6 O��
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / (�z^y�rH� 6 O
�
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x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / ? / O�}�yv} 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / � 1{tvu7�v~v}�y 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / � z,��} 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / !�r`t�}�~ 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / (fy`u^�\� 2{t�} 6 O
�
x u7�Hw�t,rv~v}�� = / |Hu * u��v}�y �%z / -f}fz ' rAu�t^~v}�y 6 O
�
x u7�Hw�t,rv~v}�� � z *�* z,�"(�1 / } I }LN�� 6 O��
x u7�Hw�t,rv~v}�� � z%t%tvu��fu�z,� 6 O��

w�t��v�%� � 5 �Au * �^|{} �

w�t��v�%� � ?{u * ���f�Hu,y{z,� * }\�f| T
/ r%s`tvu�wKn
� �fw�z,�H�,|fy�rHw,|�z^y
� ?{u * ���f�Hu,y{z,� * }\�f| � � ! G ( G\� 5 � � ?�� � ( G�= Q�� / � y`u!|Hu�w��ft+?%}vw,|Hu�z,�;<
� 5 �Au * �^|{} � / 5 �Au * ���
� � ?{u * ���f�Hu,y{z,� * }\�f| �����
� � / r%s`tvu�w�~v�^|{� * } * s�}�y��
w%�,p%|fy 5 y%yv� 1 !�2 ' z^~31 � u��,| �
w%�,p%|fy 5 y%yv� 1 * ��� t%zfw � � u��,| �
� ' }RO��^�Hu�z,rvy � u��,| � * � / ' }RO��^�Hu�z,rvy � u��,| �
� !Hu 2`u,~ ' z^~31 � * � / 5 w,|Hu!�{} ' z^~31 �
w%��?^|fy`u7� 2 I u�w,| � * � / = s/.LQv� * }�({�\s`t�} �
w%��(Hu * } ?%}\�H��z^y � 5 �Au * �^|Hu�z,�"(Hu * } �
� � u��,| ' z S � * � / K�}v�%� 2 ' z S �
� ?^|fy`u7� 2 * � # u�t�}LQv� * } �
� # u�t�} � * � / # u�t�} �
� 5 �Au * �^|{} � * � / 5 �Au * �^|�z^y �
� ! G ( G\� 5 � � ?�� � ( G�= Q�� * � / ?vw�}\��} 5 w%w�}v�%��?%}vw,|Hu�z,� �

/ y{z\|{}vw,|{}�~Tn
z / ({}v�%�,p{��yv� ?\rvy Nv�vw�} 5 w,|Hu�z,� � * � / p{��yv��({}v�%� �
z / ({}v�%� � r%s`zvu,~ 5 w,|Hu�z,� � * � / � r%s`z ({}v�%� �
z / ({}v�%� � rvy��{} ��~ 5 w,|Hu�z,� � * � / � rvy��{}�({}v�%� �
�%� z%t%tvu��fu�z,� K��\��� 2v}�y � * � / � z%t%t K��\��� 2v}�y �
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w%�,p%|fy 5 y%yv� 1 � * � / ?RO�� / }v� �
w%�,p%|fy 5 y%yv� 1 � * � / -f}fz * }^|fy31 5 y%yv� 1 �
w%�,p%|fy 5 y%yv� 1 � * � / !{} / 5 y%yv� 1 �
w%�,p%|fy 5 y%yv� 1 * � 5 |%|{�vw�O�}�~5�Hu^}��%p�zvu7�f|`� �
s`z%z%t * ��� z%t%tvu��fu�z,� = � �
� z%t%tvu��fu�z,� ?^|{�^|{} * ��� z%t%tvu��fu�z,� ?^|{�^|{} �
N{t%z��^| * � |�z%t�}�yv�\�Hw�} �
N{t%z��^| * ��� z%t%t I }ft\|{��(Hu * } �
s`z%z%t * �\G ��-�yv�^�Hu!|�1 = � �

/ r%s`tvu�wKn
� � / r%s`tvu�w * } * s�}�y N�r%�Hw,|Hu�z,�H�
��zvu,~ ?^|{��y�| 5 �Au * �^|Hu�z,�"(Hu * } �����
w%��(Hu * } ?^|�z / 5 �Au * �^|Hu�z,�"(Hu * } �����
��zvu,~ !{}v�,|{��y�| 5 �Au * �^|Hu�z,�"(Hu * } �����
��zvu,~ I }LN`u7��} � t%zfw � � w%��?^|fy`u7� 2 w�t �?Qv� * }�<
��O`z^y�|�t%z%z / < N{t%z��^| |Hu * } G �f|{}�y�� ���
��zvu,~ 5 /3/ }\�v~ � t%zfw � � w%��(Hu * } ?%}\�H��z^y
� / (3? ���
��zvu,~ 5 �Au * �^|{} � N{t%z��^|�~v}ft\|{��(Hu * } ���
��zvu,~ ?RO`z��XK�}v�%��� 2v} � � ?^|fy`u7� 2 * }v�%� 2 ���
w%��(fyv�\�H�RN{z^y * � -f}^| = s/.�(fyv�\�H�RN Q{z^~v} � w%��?^|fy`u7� 2���z,s/.LQv� * } ���
� !Hu 2`u,~ ' z^~31�� -f}^| = s/.�!Hu 2`u,~ ' z^~31 � w%��?^|fy`u7� 2���z,s/.LQv� * } ���
� ' }RO��^�Hu�z,rvy�� -f}^| ' }RO��^�Hu�z,rvy � w%��?^|fy`u7� 2�� s�}RO��^�?Qv� * } ���
� � ?vw��\��tvu��,|�z N s�}RO��^�Hu�z,rvy����\�v~ tvu7��� s�}RO��^�Hu�z,rvy���|�z�|XO�}{u,y�w�z^y%yv}v� / z,�v~`u7� 2
� ��y`u 2`u,~ s`z^~`u^}v�
��zvu,~ 5 |%|{�vw�O ' }RO��^�Hu�z,rvy���(�z ' z^~`u^}v� �����
��zvu,~ � z,�H�,|fy�rHw,| � z *�/ zf�fu!|{} ' }RO��^�Hu�z,rvy�� 5 N�|{}�y � z%��~`u7� 2 �����
��zvu,~ � z *�/ zf��} ' }RO��^�Hu�z,rvy�� � w%��?^|fy`u!� 2 z,s/.LQv� * }�<
w%��?^|fy`u7� 2 s Of�?Qv� * }�< � ?^|fy`u7� 2 � u��,|
� / ?^|fy � u��,| ���
��zvu,~ 5 /3/ }\�v~ ' }RO��^�Hu�z,rvy � � ' }RO��^�Hu�z\rvy���� ' }RO��^�Hu�z,rvy ���
��zvu,~ ?%�^�{} ' }RO��^�Hu�z,rvy � u��,| � � ?^|fy`u7� 2 N`u�t�}LQv� * } ���
��zvu,~ � z���~ ' }RO��^�Hu�z,rvy � u��,| � � ?^|fy`u7� 2 N`u�t�}LQv� * } ���
� � w\yv}%�^|{} � w�z *�* z,� |Hu * } ��}\�H��z^y �\�v~���}^|�t%zfw��ft�|Hu * } ��}\�H��z^y
� ��z N �ft%t�|XO�}\s�}RO��^�Hu�z,rvy���|�z�|XO��^|���}\�H��z^y�|�z � 1��Hw�Ovy{z,�Au��v} s�}RO��^�Hu�z,rvy��
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��zvu,~ ? 1��Hw�Ovy{z,�Au��v} ' }RO��^�Hu�z,rvy�� � � ?�|fy`u7� 2 � u��\|
� / Qv� * } � u��,|;<
w%��?^|fy`u7� 2�w�t%zfw �?Qv� * } ���
u7�`tvu7��} ~{z,r%s`t�} -f}^|$(Hu * } I s`t ���
T yv}^|�rvy�� � 5 �Au * �^|Hu�z,�"(Hu * } � � 2v}^|$(Hu * } � � � 6 2{}^| � ��� Y �
u7�`tvu7��} w%��(Hu * } -f}^|$(Hu * } ���
T yv}^|�rvy�� 5 �Au * �^|Hu�z,�"(Hu * } � � 2v}^|$(Hu * } ��� � Y �

u7�`tvu7��} N{t%z��^| -f}^|$(Hu * } # yv�vw,|Hu�z,� ���
T yv}^|�rvy�� 5 �Au * �^|Hu�z,�"(Hu * } � � 2v}^| # yv�vw,|Hu�z,� � O`�\� 2{}�~ ��� � Y �
��zvu,~ -f}^| = s/.%}vw,|3?RO�� / }LQ{z^~v}v� � w%��(fy{�\�H�RN�z^y * � / � N ���
��zvu,~ -f}^|$({}v�%��}ft��^|{}�~9?RO�� / }v� � w%��?RO`� / } � / ?RO�� / } ���
s`z%z%t -f}^|$(fy`u^�\� 2{t�} 5 y%yv� 1 � w%��(fy`u�?^|vy`u / ?f}^|
� / -f}fz * }^|fy31 <
w%�,p%|fy 5 y%yv� 1�� / (fy`u^�\� 2{t�} 5 y%yv� 1 ���
��zvu,~ ?%}^| � z%t%tvu��fu�z,� = � ��� T * ��� z%t%tvu��fu�z,� = � U |fy�r�} � Y
��zvu,~ ?%}^| � z%t%tvu��fu�z,� = N N ��� T * ��� z%t%tvu��fu�z,� = � U Nv�ftf��} � Y
��zvu,~ ?%}^| -�yv�^�Hu!|�1 = � �����
��zvu,~ ?%}^| -�yv�^�Hu!|�1 = N N �����
s`z%z%t G � � z%t%tvu��fu�z,� = � ��� T yv}^|�rvy�� * ��� z%t%tvu��fu�z,� = � � Y
s`z%z%t�pfyv} / ��yv} = s/. # z^y � z%t%tvu��fu�z,� � wf��?^|fyHu7� 2 z,s/.LQv� * } ���
s`z%z%t � �\�Hw�}ft = s/. � z%t%tvu��fu�z,�fpfy{z / }�y%|�1 � wf��?^|fyHu7� 2 z,s/.LQv� * } ���
��zvu,~ � O�}vw � # z^y � z%t%tvu��fu�z,�H� �����
��zvu,~ � O�}vw � # z^y ���ft%t � z%t%tvu��fu�z,�H� ��� �
��zvu,~ �{�\�v~{t�} � z%t%tvu��fu�z,� �����
��zvu,~ # u,yv} � z%t%tvu��fu�z,�"�%�{}\�f| � w%��?^|fyHu7� 2 z,s/. �
<·w%��?^|fy`u7� 2�z,s/. 8 ���
��zvu,~ I }LN`u7��}�!�z%z * ' z,r%�v~v��y`u^}v� � N{t%z%�^| S < N{t%z��^| 1 < N{t%z��^| � �
T * � / � z%t%t K��\��� 2v}�y � � ?%}^| �`z^y{t�~9?{u��{} � S < 1 < � ��� Y

Y �

x }\�v~`u N

��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � � �
��� �Hu^}��XK��\��� 2v}�y 6 O � G �Hw�t,rv~v} N`u�t�} N{z^y � � G }��XK��\��� 2v}�y�w�t��v�%� �	�
��� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n�� � � � ������� � t��v�,| ~v�^|{} * z^~`u N`u^}�~ � �	�
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��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� � � � �

x u N��v~v}LN �Hu^}��XK��\��� 2v}�y � O
x ~v}LN`u7��} �Hu^}��XK��\��� 2v}�y � O

x u7�Hw�t,rv~v}�� � zf� * z � I �fw%�,p{}�y�� / � � * }�yv� 6 O��
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%��(fyv�\�H�RN{z^y * 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� 5 y%yv� 1�� 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� ' �v�fu�w 6 O
�
x u7�Hw�t,rv~v}�� � zf� * z � I �fw%� � u7� K��^|XO 6 O
�
x u7�Hw�t,rv~v}��#?{u * r`t��^|Hu�z,�"���f� 6 O��

|�1 / }�~v}LN��,|fy�rHw,| T
w%�,p{}�y�� / � � * }�yv� � / � � * }�yv� �
w%��(fyv�\�H�RN{z^y * � / 5 |%|{�vw�O�}�~ Q{z^~v} �
w%�!�{}vw �XN yv}ft��^|Hu!�{}^p�zf� �
w%��!�z\|{�^|Hu�z,��yv}ft��^|Hu!�{} = y��f| �
s`z%z%t u�� ��� rvy%yv}\�f| �
s`z%z%t u�� � 5 |%|{�vw�O�}�~ �
Y �Hu^}��%p�zvu7�f| �

w�t��v�%� � �Hu^}��XK��\��� 2v}�y T

/ r%s`tvu�wKn
� ?{u * ���f�Hu,y{z,� * }\�f| � * � / ���f�XK��\��� 2v}�y �

/ y{z\|{}vw,|{}�~Tn
w%�,p%|fy 5 y%yv� 1 * � �Hu^}��%p�zvu7�f|`� �
� �fw%�,p%|fy 5 y%yv� 1 * � 5 |%|{�vw�O�}�~5�Hu^}��%p�zvu7�f|`� �

/ r%s`tvu�wKn
��zvu,~ I }LN`u7��} � � * }�yv� � w%��?^|fy`u7� 2 w�� * Qv� * }�<
w%��!�z\|{�^|Hu�z,��z^y��f|�<·w%�!�{}vw �XN / zf� ���
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�Hu^}��%p�zvu7�f|
� # u7�v~ � � * }�yv� � w%��?^|fy`u7� 2 w�� * Qv� * } ���
�Hu^}��%p�zvu7�f|
� 5 |%|{�vw�O � � * }�yv��(�z = s/.%}vw,| � w%��?^|fyHu7� 2 w�� * Qv� * }�<
w%��?^|fy`u7� 2�z,s/.LQv� * }�<¢w%��!�z\|{�^|Hu�z,��z^y`u^}\�f|�< w%�!�{}vw �XN yv}ft��^|Hu!�{}^p�zf� ���
��zvu,~ :�/ ~v�^|{} 5 |%|{�vw�O�}�~ � � * }�yv�v� �����
� �\��zvu,~���}^| 5 |%|{�vw�O�}�~ � � * }�yv� � w%�,p{}�y�� / � � * }�y{� � / � � * ���

� �Hu^}��XK��\��� 2v}�y � � ?{u * ���f�Hu,y{z,� * }\�f|
� / ���f�XK��\� ���
� � �Hu^}��XK��\��� 2v}�y ��� T Y
Y �

x }\�v~`u N
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��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� �	�
��� G |{} * � 6 O � G �Hw�t,rv~v} N`u�t�} N{z^y � z *�/ ��y�| * }\�f|�< !�z%z * < I z%z^y < �	�
��� ' rAu�t^~ G |{} * < � z^y%y`u,~{z^y < G |{} * ?{u��v} w�t��v�%��}v� �	�
��� 5 rf|XO`z^y n K 6 Q 5 t / ~v} * u,y �	�
��� I �^|{} n 8 � � � � � ������� � ~v�^|{} t��v�,| * z^~`u N`u^}�~ � �	�
��� � � � � � � � � � � � � � � � � � � � � � � ��� � � ��� � � ��� � � ��� � ��� � � ��� � � ��� � � ��� � ��� �	�

x u N��v~v}LN G |{} * � � O
x ~v}LN`u7��} G |{} * � � O

x u7�Hw�t,rv~v}��#?^|f~v�LN S 6 O��
x u7�Hw�t,rv~v}��%�LN S�|{} *�/ t 6 O
�
x u7�Hw�t,rv~v}��3-vt%z,s��ft I }LN�� 6 O��

w�t��v�%� G�5 �Au * �^|{} �
w�t��v�%� K�� / G |{} *��

w�t��v�%� G |{} * ?{u��v} T

DLD �
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/ r%s`tvu�wKn
N{t%z��^| �Hu,~�|XO �
N{t%z��^|�t�}\� 2�|XO �
N{t%z��^| O�}{u 2LOf| �
/ r%s`tvu�wKn
G |{} * ?{u��v} � N{t%z��^| ��< N{t%z��^|�t�< N{t%z��^|ZO ���
G |{} * ?{u��v} ��� T Y
� G |{} * ?{u��v} ��� T Y

G |{} * ?{u��v}���z / }�yv�^|�z^y U � G |{} * ?{u��v} � ?{u��v} ���
Y �

u7�`tvu7��} G |{} * ?{u��v} z / }�yv�^|�z^y m � G |{} * ?{u��v}����
< G |{} * ?{u��v} � 8 �
T
G |{} * ?{u��v} �fu��v} �
�fu��v} 6 �Hu,~�|XO U ��� 6 �Hu,~�|XO m � 876 �Hu,~�|XO �
�fu��v} 6 t�}\� 2�|XO U ��� 6 t�}\� 2�|XO�m � 876 t�}\� 2�|XO �
�fu��v} 6 O�}{u 2LOf| U ��� 6 O�}{u 2LOf| m � 876 O�}{u 2LOf| �

yv}^|�rvy����fu��v} �
Y

u7�`tvu7��} G |{} * ?{u��v} z / }�yv�^|�z^y � � G |{} * ?{u��v}����
< G |{} * ?{u��v} � 8 �
T
G |{} * ?{u��v} �fu��v} �
�fu��v} 6 �Hu,~�|XO U ��� 6 �Hu,~�|XO � � 876 �Hu,~�|XO �
�fu��v} 6 t�}\� 2�|XO U ��� 6 t�}\� 2�|XO � � 876 t�}\� 2�|XO �
�fu��v} 6 O�}{u 2LOf| U ��� 6 O�}{u 2LOf| � � 876 O�}{u 2LOf| �

yv}^|�rvy����fu��v} �
Y

w�t��v�%� K�� / G |{} *��

w�t��v�%� ' rAu�t^~ G |{} * n / r%s`tvu�w � = s/.%}vw,| T
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