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

�! #"�$&%(')'+*
,.- "0/21435*
687 9:-; #"�$<6
*
= 3?>�*
$ 1@3?>�3

ACB

D.EGFHFHIKJMLNEPO�QSR.F�T�UWVYX

ZM[]\_^a`cbd`�`]e Agf bh[][]^aij[lkm[l\_^Nn�oqp8e_rs[ B kqt�u(vloYi_ewoY[]^Nxy[le_igbd^8`Soqzgi|{&^a`c^
oqvcp}\
bdzj~woqv�[lbdoqrPt�e_rh�wrsr f ^8z
[Skqt�[l\_^?v]^8�
e_bdvc^ f ^azC[]`�t�k�v�[]\_^?i_^a��vc^a^Nkqt

�2�w�8�
�y	��������C���y�����

bdz

�����+�����K�����K�H���y���K�H���C�

� ^a~woYvc[ f ^8z
[<kqt��|oY[]\_^ f oY[]bdpaoqr�oqz_i|xy[}o�[lbs`c[lbsp
oYr�xKpabs^az_p8^a`
� i f k�zC[lkqz��wZSr A ^8vc[lo

xK~_vcbdz_���q�����



��� �8��	H�w�q�

xKk�bsr��
ewoqrsbh[ B f kKi_^8rd`mig^ � ^8rdkq~G^8iWt�k�v � p8k � bd`�[lvcbdp�[0~Gk�r B ��k�z_`�� �#����� oqz_i [l\_^
~�k�r B �qk�z_`�kqt�[]\_^?xKk�bsr	��oqzgi_`]paoq~G^8` kqt�
�oqzwoqi_o�� x
��
 � []k f kqz_bs[]k�v []\_^�pakqz_pa^8z
[]vlo��
[]bdk�z kqt `]k�bsr�k�v]��oqz_bsp f oY[c[l^8v vc^a�
e_bsv]^;iwoqbsr B p8rdb f oY[l^;iwoY[lo oq`?bsz_~_eg[���� \_bs`?[l\_^8`]bs`
��b � ~_vck � bsi_^8` o f ^8[]\_kyi��&\gbdp}\ bdzC[l^8v]~�k�rdoY[l^8`�[]\_^ iwoqbsr B `c[loY[lbsk�z iwoY[lo k�zC[lk [l\_^

����� �#��� oYz_i�� ��� x
��
 ~�k�r B ��k�z_`8�#oqz_i�[]\_^ �g� � ��� []k!�&z_`]\_bs~_`mkqt []\_^�~_vck � bsz_p8^
kqt#Z�r A ^av�[}og�G[lk A ^ e_`]^8i�oY`�v]^aoqrdbs`c[]bdpmp8rdb f oY[l^mbsz_~_eK[�t�k�v�`ck�bdr �
ewoqrsbs[ B f kyi_^ars`(oqzgi

i_vck�e_��\C[ f oYzwoq��^ f ^8zC[
�<oqz_i"��bdb � i_^a`cpav]b A ^a`�[l\g^|b f ~grd^ f ^8zC[}oY[]bdk�z kqtS[l\_^ f ^�[l\#�
kyi_`moqzgi `�[lv]oY[l^8��bd^8`m^ f ~_rsk B ^ai [lk \woYz_i_rs^�[]\_^�rdoqv]�q^�o f k�e_zC[0kqt<iwoY[lo.`]~woqzgz_bdzg�

��$ oqz
ewoYv B ��� � � [lk&% � � ^apa^ f5A ^av �q���q�
�&� \_^�~_v]kypa^8i_e_vc^jbszC[l^8v]~�k�r o�[l^a`m`�[}oY[]bdkqz
iwo�[}o�k�zC[lk.oji_^azg`]^�zg^8['� k�v)( kqt��qv]bsi�~�k�bdzC[]`5oqzgi [l\g^az o � ^8vloq�q^a` []\_^��qv]bsi ~�k�bsz
[

� oqrse_^a`5bdz_`cbdig^�~Gkqr B ��k�zg`a�)k�v5oq`]`cbd�qz_`5[l\g^ f [lk []k!�&z_`]\_bs~_`*�+��� k p8k f0f kqz bdzC[]^av,�
~�k�rdoY[lbsk�z f ^8[]\_kKig`?t�kqv(`]~woY[]b oYr)iwoY[lojoYv]^me_`c^ai���z_^
oYv]^a`�[-� `c[}o�[lbsk�z�oY`]`]bs��z f ^8z
[ oqzgi
bsz � ^avc`]^.� i_bs`c[loqz_pa^ � ^abs��\C[lbsz_�_��oY`/� ^arsr�oq` o|\ ByA v]bsi f ^8[]\_kKi [lk|\_oqz_i_rs^�[l^ f ~Gk�v]oqr
oqzgim`]~woY[]b oYr � oqv]bdoqz_p8^��0� \_^ f ^8[]\_kyi_`#oqv]^�oq~_~_rsbd^8i;[]k�[l\_^ i_oqbdr B i_oY[}o�kqt f o�1Kb f e f
[]^ f ~G^8vloY[]e_v]^Y� f bdzgb f e f []^ f ~G^8vloY[]e_v]^Y� ~_v]^8pabs~_bh[}oY[]bdk�zP�2�&bdzgi `]~�^a^aiP�	�&bdz_i igbdvc^ap3�
[]bdk�zP��v]^8r oY[]b � ^ \
e f bdi_bh[ B �Koqz_i []kq[}oYrKbsz_pak f bsz_�?`]kqr oqv+vloqi_bdoY[]bdk�zP�qt�v]k f `c[loY[lbsk�z_`�p8k�z#�
[loqbdzg^ai&�&bs[]\_bdz [l\_^0rdoY[lbh[legi_^3� rdk�zg��bs[]e_i_^ A k�14� �65�798�: � �;7)8 � � ��� 7-<=:>� � ��7-< � �?� \_^
bszC[l^avc~Gkqr oY[]^ai�iwo�[}o `c^8[]` oqz_i�vc^ardoY[l^8i�i_kypae f ^azC[loY[lbsk�z�oqvc^�o � oqbdrdo A rs^St�vck f ZSr A ^8vc[}o

Z���v]bspae_rh[legv]^q� nwkKkyi oqz_i {<egvloqr � ^ � ^8rdk�~ f ^8zC[
�@
 k�zg`]^av � oY[lbsk�z oYz_i � ^ � ^8rdk�~ f ^8zC[
A v]oqz_p}\	�



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

.0/21!3547698;:=<?>�3A@B3C/21
DE1=FG1
D�4IHKJL<M1(NO@=1�@
P
Q >�RS/21�N�D�47HI@T@U>�RV6W8OX

Y RVH[Z\>�R^]�N�6_6W>�H`Ha1=<7<K3C/21=D*1!4IHb]�>�cd1e@5f�D*>�c
g D%3C/21
DE1!47H`4h@jik>�476�ikP

l >O/�6nm�o�p

b



� ����� ��� 	�

� ��
�� 
������

� \_^mvc^a`ce_rs[]`?kqt#[l\_bs`([l\_^8`]bs` � ^avc^0k A [}oYbdz_^8i bdz [l\g^m~_e_v]`ce_bh[?kqt o � oq`c[]^av�� `?i_^a�qv]^a^
t�vck f [l\_^ � ^8~woqv�[ f ^azC[�kqtG� oY[l\_^ f oY[lbsp
oqr_oqz_i0xy[loY[lbs`c[]bdpaoqr�xKp8bd^8z_pa^8`#oY[)[]\_^���zgb � ^av,�
`cbs[ B kqt+ZSr A ^8vc[}o#��� �&bs`]\|[]k ^.1g~gv]^a`c` (
bdzgi.��vlo�[lbh[le_i_^([]k f B `ce_~�^av � bs`]k�v � vckqt�^a`c`]k�v
xgo f e_^8rPxy\_^az��6�&\_k�`c^Srs^
oqig^av]`c\_bs~�oqz_i bdzg`]~_bsvloY[]bdkqz ~_vck � bsi_^8i�[l\_^<z_^8pa^a`c`loqv B `c[lvce_p3�
[]e_v]^Y�w`]e_~_~�k�v�[
��oqz_i�t�v]^8^ai_k f [lk0pak f ~grd^�[l^N`]e_p}\|o0~gv]k���^8p8[���� oqrd`ck �&bs`]\j[lkm[l\_oqz (
� oqvc^az 
�oqz_z_kqz oYz_i xK\woqz_^ 
 \g^8[lzg^av?kqt ZSr A ^8vc[}o�Z���v]bspae_rh[legv]^q��nwkykKi oYz_i {<e_v]oqr
� ^ � ^arsk�~ f ^8z
[a�0
 kqz_`]^8v � oY[lbsk�z oqz_i � ^ � ^arsk�~ f ^azC[ A vloYz_p}\ t�k�v�i_bs`]p8e_`]`cbdk�zg`/�&\_bsp}\
rs^ai.[]k�o A ^8[c[l^avSe_z_i_^8v]`c[loqz_i_bsz_��kqt)[]\_bs` � kqv)(�� oqz_i t�k�v�[]\_^absv�bsz_~_eg[?oY`S^azgi#� e_`c^avc`
kqt�[l\g^Ni_oY[}om`]^�[l`*�
� \_^ � ^8~woqvc[ f ^azC[ kqt �|o�[l\_^ f o�[lbsp
oqrPoqz_ijxy[loY[lbs`c[]bdpaoqr xKp8bd^8z_pa^8`<oY[ []\_^ ��zgb � ^av,�

`cbs[ B kqtPZSr A ^8vc[}o?~_vck � bsi_^ai�o ��^
oqp}\gbdz_�5ZS`]`cbd`�[}oqzC[]`]\_bs~���vloYz
[ [lkN`]eg~_~Gkqvc[ f B `c[]e_i B
[]k � oqvci_` [l\_bs`�ig^a��vc^a^��

nwe_vc[]\_^av�[l\woqz
(y`S��k�[lk�u?e_bsrsk�z_� � b t�kqvS\_bs`�k�vcbd��bszwoqr � k�v)( k�z|[l\g^ ~_v]k!��^ap8[a�P[lk
A vce_pa^ 
 \_v]bs`c[]^az_`c^az t�k�v?bsi_^
oY`5k�z iwoY[}o A oq`]^;~_vck���vlo f;f bsz_�_��[lk � k�e_�|xgoq`lo (yb#t�k�v
~_vc^a~woYvloY[]bdk�zWkqt([l\g^|`c[loY[lbsk�zWiwoY[}oK��[lk � b f �|oqv�[lbsz oqz_i $ bsrse nw^az_� t�k�v igbd`cpae_` �
`cbdk�zg`�k�z�u ��xG�Koqz_i�[]k#"�ewo f ^8b%$�bdz�t�kqv \_^8v�\_^8rd~gt�egrPpakqz
[]v]b A eg[]bdk�zg` [lk5[]\_^S`�[}oY[]bdkqz
bszgt�k�v f o�[lbsk�z��wrd^8`SoYz_i f oq~g`��

bdb



� � ��� 
�� ���

� � �G��	H� ��� �q�H����� �

� � �G���
	H���G���g�H�������2�C�H��� � � �
�#� � 8 ^
oqvc^a`c[,� `�[}oY[]bdk�z|oq`]`cbd�qz f ^azC[��/� �/� � �/� � �/� �/� � �/� � �/� �/� �
�#� � � z � ^8v]`c^3� igbd`�[}oqz_p8^ � ^abs��\C[lbsz_� �/� �/� � �/� � �/� �/� � �/� � �/� �/� ���
�#� % " BKA v]bsi f ^8[]\_kKi�t�k�v ~_vc^ap8bd~_bh[}o�[lbsk�zjt�vc^a�
e_^8z_p B � �/� � �/� � �/� �/� ���

	 
 �w���
��	H������� �G�����g�
� � �
%
� � � A `c^av � ^ai.i_oY[}o � � �/� �/� � �/� �/� � �/� � �/� �/� � �/� � �/� �/� � �
%
� � � v]kypa^8`]`cbdz_� [l\_^?`c[loY[lbsk�z�iwoY[lo �/� �/� � �/� � �/� �/� � �/� � �/� �/� % �

� � ���+���y���y�G���g�����������C���_����� 	��
� � � � v]^8~woqv]oY[lbsk�zjkqt []\_^?`c[loY[lbsk�zjiwoY[}o0oq`&bsz_~_eg[ �/� �/� � �/� � �/� �/� % 5
� � � � \_^N`]bsz_��rs^ A bdz_oqv B i_oY[}o �wrs^ �/� �/� � �/� � �/� �/� � �/� � �/� �/� % �
� � % xy[loY[lbsk�zjbdzKt�k�v f oY[]bdk�z��wrs^a` � �/� �/� � �/� � �/� �/� � �/� � �/� �/� � �
� � � � zC[l^8v]~�k�rdoY[lbsk�zj^az_��bsz_^Nk�eg[]rdbsz_^ � �/� � �/� � �/� �/� � �/� � �/� �/� ���
� � � � ~g[]b f b��
oY[]bdk�z|oqz_i f ^ f k�v B oqpap8^a`]`<~woY[c[l^8v]z_` � �/� � �/� � �/� �/� � �
� � � � kqz
[]\_`a��rs^
oq~ B ^aoqv]`8��oqz_i�[l\_^?e_`c^NkYt $ e_rsb oYz iwo�[l^a` � �/� � �/� �/� �#�
� � 5 � eg[]~_eg[&�wrs^N`c~G^8pabh�wp
o�[lbsk�z_` � �/� �/� � �/� � �/� �/� � �/� � �/� �/� � %
� � � � f ~_rs^ f ^azC[loY[lbsk�z.`ce f0f oYv B �/� �/� � �/� � �/� �/� � �/� � �/� �/� � �

� � �y���������0�_� � ���C����	H�w�q� ���
� � � xKpaoY[][]^av&~_rskq[ f ^8[l\gkKi�t�k�v pak f ~_oqv]bsz_�;iwoY[}om`c^8[l` �/� � �/� � �/� �/� ��5
� � � xy[loY[lbsk�zji_^azg`]bh[ B � �/� �/� � �/� �/� � �/� � �/� �/� � �/� � �/� �/� �C�

bdbsb



� � % 
 vck�`]` � � oqrsbdiwo�[lbsk�z|kqt bsz
[]^avc~Gk�rdoY[]bdk�z f ^8[]\_kKig` �/� �/� � �/� � �/� �/� ���

� � ��	���������� ��	H�w� ��� � �������g���������5�w����� �������g�����5���_����� ���

� � �y������	H�w� � �G���
	H�������K�H������� �����H��� � �w�����K�H����� ���g�
� � �


 � �������w� ���C��� � ��� � �

� 	 ����� � �G���
	H�������g�������
� � ��� � �

� � �y�����
	H�g����	H� � �G���
	H���G���g�H�����
� � ��� ���

� �����y���&����	Y����� � ��	��2�w� ��� � ���g�H�������P�
�g�H���G�
� �����y� ��� 	

b �



� � � � ��� � ��� 	�

�

%
� � � ^av]bskyi|kqt v]^8pak�vcijt�k�v�[]\_^?`]^ � ^az|parsb f oY[]^N~_oqvlo f ^�[l^avc`�� �/� � �/� �/� �q�
%
� � 8 e f5A ^av<kqt `c[}o�[lbsk�z_` ACB ~woqvlo f ^�[l^8v<�qv]k�e_~gbdz_�;oqzgi ~_vck � bsz_p8^�� � �/� � �
%
� % � v]kq~G^8vc[lbs^a`<kqt�[l\_^?~_vckKp8^a`c`]^ai|`c[}o�[lbsk�z�iwoY[}o#� �/� �/� � �/� � �/� �/� % �

� � � Z�`]bsz_��rs^Nv]^ap8k�v]ijbszj[]\_^?`c[}o�[lbsk�z�iwoY[}o A bszwoqv B �wrs^�� � � �/� � �/� �/� � �
� � � xy[loY[lbsk�zjbdzKt�k�v f oY[]bdk�z��wrs^�� � �/� �/� � �/� � �/� �/� � �/� � �/� �/� � %
� � % � B ~_bdpaoqr�v]e_z#� [lb f ^N~_oqvlo f ^�[l^avc` t�k�v<x
��
��&bsz_i|bszC[l^8v]~�k�r o�[lbsk�z	� � �/� � �
� � � $ e_rsbdoqz i_o B z
e f A ^8v]`<kqt b f ~�k�vc[loqzC[�i_oY[l^8`�� � �/� �/� � �/� � �/� �/� � �
� � � xKb��a^8`�kYt)bsz
[]^avc~Gk�rdoY[]^aijiwoY[}om`c^8[l`*� �/� � �/� � �/� �/� � �/� � �/� �/� � �
� � � {&^ap8k�v]ij`c[]v]e_p�[le_vc^Nt�k�v�[]k!�&z_`]\_bs~|kqeg[l~_eK[<�_rd^ � � �/� � �/� � �/� �/� � �

� � � {<oY[lbsk0kqt k A `]^8v � oY[]bdk�zjt�k�v ^
oYp}\ p8rdb f oY[l^N~woqv]o f ^8[l^8v�� � �/� � �/� �/� ��%
� � � � v]vck�v]`<oq`c`]^8`]`]^8i ACB pavck�`]` � � oqrsbdiwo�[lbsk�zjt�kqv � i f kqz
[]k�z|`�[}oY[]bdkqz	� � �/� 5 �
� � % xgo f ~grd^ � oqv]bdoqz_p8^a`&kqt)i_oY[}o t�v]k f � � ^ p8v]k�`c`,� � oqrsbsiwoY[lbsk�zj`c[loY[lbsk�z_`*� � 5 �
� � � 8 e f5A ^av<kqt iwo B ` �&bh[l\j~_v]^8pabs~_bs[loY[lbsk�z ~G^8v f kqz
[]\|o�[ ��oqp8k f5A ^�� �/� 5 %
� � � � v]^8pabs~_bh[}oY[]bdk�z � oqv]bdoqz_p8^a`<kqt)bsz � ^avc`]^.� i_bs`c[loqz_pa^5v]^a`ce_rh[l`�oqz_ijv]^ � bs`]^8i

vc^a`]egrs[]`�� �/� � �/� � �/� �/� � �/� �/� � �/� � �/� �/� � �/� � �/� �/� 5 �
� � � 8 e f5A ^av<kqt ~_v]^8pabs~_bs[loY[lbsk�z iwo B `&k�z�['� k ~�k�r B �qk�z_`��?� � �/� � �/� �/� 5 �

�



� � � � ��� � � ��� ��
��

� � � � \_^ ���;� � pak � bd`�[lv]bsp8[ � k�r B ��kqz_`�kYt+Z�r A ^av�[}o
� �/� �/� � �/� � �/� �/� �
� � � � \_^/� ��� xKkqbdr ��oqz_ig`]p
oY~G^8`<kYt@
�oqzwoYiwo � k�r B ��k�z_`<kqt ZSr A ^8vc[}o#� � �/� �

�#� � � k�r B ��kqz|bsz
[]^avc~Gk�rdoY[]bdk�zji_bdoq��v]o f � � � �/� � �/� �/� � �/� � �/� �/� � �

%
� � � kyp
oY[]bdk�zjkqt�[l^ f ~�^av]oY[legv]^Noqz_ij~_v]^8pabs~_bh[}oY[]bdk�zj`c[loY[lbsk�z_`*� � � �/� �/� �q�
%
� � � kyp
oY[]bdk�zjkqt��&bdzgi `�[}oY[]bdk�zg`�� �/� �/� � �/� � �/� �/� � �/� � �/� �/� � �
%
� % � kyp
oY[]bdk�zjkqt v]^8r oY[]b � ^ \
e f bsi_bh[ B `c[}o�[lbsk�z_`�� � �/� �/� � �/� � �/� �/� ���
%
� � � kyp
oY[]bdk�zjkqt vloqigb oY[]bdkqzj`�[}oY[]bdkqz_`�� �/� � �/� � �/� �/� � �/� � �/� �/� ��%
%
� � "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYz iwoYbdr B�f o�1Kb f e f [l^ f ~�^av]oY[legv]^�� � �/� �/� � 5
%
� � "<bd`�[lk���v]o f kqt �/� x �wiwoYbdr B�f o�1Kb f e f [l^ f ~�^av]oY[legv]^�� � �/� � �/� �/� � 5
%
� 5 "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYz iwoYbdr B�f bdzgb f e f [l^ f ~�^av]oY[le_vc^�� � �/� �/� ���
%
� � "<bd`�[lk���v]o f kqt �/� x �wiwoYbdr B�f bdzgb f e f [l^ f ~�^av]oY[le_vc^�� � �/� � �/� �/� ���
%
� � "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYz iwoYbdr B ~_vc^apabs~_bh[}oY[]bdkqz	� � �/� � �/� � �/� �/� � �
%
� � � "<bd`�[lk���v]o f kqt �/� x �wiwoYbdr B ~_vc^apabs~_bh[}oY[]bdkqz	� � � �/� �/� � �/� � �/� �/� � �
%
� ��� "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYz iwoYbdr B �&bsz_i|`c~G^8^ai	� �/� �/� � �/� � �/� �/� %��
%
� � � "<bd`�[lk���v]o f kqt �/� x �wiwoYbdr B �&bsz_i|`c~G^8^ai	���/� � �/� �/� � �/� � �/� �/� %��
%
� � % "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYz iwoYbdr B v]^8r o�[lb � ^N\ye f bsi_bh[ B � � �/� � �/� �/� % �
%
� ��� "<bd`�[lk���v]o f kqt �/� x �wiwoYbdr B v]^8r o�[lb � ^N\ye f bsi_bh[ B � � �/� � �/� � �/� �/� % �
%
� ��� "<bd`�[lk���v]o f kqt0
�oqzwoYi_b oYzj[]kq[}oqrPiwoqbsr B bsz_p8k f bdz_� `]k�rdoqv v]oqi_bdoY[lbsk�z	� � %C�
%
� � � "<bd`�[lk���v]o f kqt �/� x �_[]kq[}oqrPiwoqbsr B bsz_pak f bsz_�;`]k�rdoqv v]oqi_bdoY[lbsk�z	� �/� �/� %C�
� � � 
 k f ~woYv]bs`]k�z kqt []^ f ~�^avlo�[le_vc^ iwo�[}o t�k�v�['� k 
�oqz_oqi_bdoqz `�[}oY[]bdkqz_`�� � ���

� b



� � � 
 k f ~woYv]bs`]k�z kYt�[l^ f ~�^av]oY[legv]^�i_oY[}o A ^�['� ^8^az�o 
�oYzwoqi_bdoqz oYz_i o
� � x ��`�[}oY[]bdk�z2� �/� � �/� �/� � �/� �/� � �/� � �/� �/� � �/� � �/� �/� ���

� � % {<oY[lbsk kqt�k A `]^8v � oY[lbsk�z�t�k�v [l^ f ~�^av]oY[legv]^(oqzgi�~_v]^8pabs~_bh[}oY[]bdk�zP� ACB�B ^aoqv�� ��%
� � � "<bd`�[lk���v]o f kqt `c[loY[lbsk�z_`<oY[<��vcbdi�~�k�bsz
[]`a� �!� � �3:>�!��� � [l^ f ~�^av]oY[legv]^�� � � �
� � � "<bd`�[lk���v]o f kqt `c[loY[lbsk�z_`<oY[<��vcbdi�~�k�bsz
[]`a� �!� � �3: �q���q� [l^ f ~�^av]oY[legv]^�� � ���
� � � "<bd`�[lk���v]o f kqt `c[loY[lbsk�z_`<oY[<��vcbdi�~�k�bsz
[]`a� �!� � �3: �q���q�5~_v]^8pabs~_bh[}oY[]bdk�z2� � 5
� � 5 � v]^8pabs~_bh[}oY[]bdk�z ACB \ ByA vcbdi bdzC[]^av]~�k�rdoY[lbsk�z�t�k�v&o f o!��k�v `c[]k�v f �#�/� �/� 5 �
� � � � v]^8pabs~_bh[}oY[]bdk�z ACB \ BKA v]bsimbdzC[l^8v]~�k�rdoY[lbsk�z5t�k�v�` f oqrsr���`]paoY[][]^av]^8i `c[]k�v f `*� 5�5

� bdb



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

� � 
�� � � 

��� � � � � 
 ��� �

��� � � � ZSr A ^8vc[}omZ���v]bspae_rh[legv]^q��nwkykKi�oqzgi|{&e_vloYr � ^ � ^arsk�~ f ^azC[

� � � Z�[ f k�`]~_\g^av]bsp � z � bdvck�z f ^azC[(xK^av � bspa^Y� 
�oqzwoqiwo

� � � � � Z f ^avcbdpaoqzWxy[}oqzgiwoqv]i 
 kyi_^�t�k�v � zgt�k�v f o�[lbsk�z � zC[l^avcp}\woqz_�q^q� o.`c[}oYz_iwoqvci
t�kqv f oY[ t�k�v ~_rdoqbszj[]^31y[<iwoY[lo

� �w�)� � � 
�oqzwoqi_bdoqz|xKk�bsr � zgt�k�v f oY[lbsk�z|x B `c[l^ f
�	�|� 
 k�v]z#� "�^aoY[-� ��z_bh[
��o f ^
oq`ce_v]^ f ^azC[�kqt ��vck � []\ ~�kq[]^azC[lbdoqr
� ��
 � pak � bd`�[lv]bsp8[ � k�r B ��kqz_`

��
 � � � v]k�`cbdkqz�
 � v]kyi_e_p�[lb � bh[ B � f ~woqp8[ 
�oqrspaegr oY[]k�v
� � � � oq~�kq[lv]oqz_`]~gbdv]oY[lbsk�z

� � � u(^ak���v]oq~_\_bsp � zgt�k�v f oY[lbsk�z|x B `c[l^ f `a��t�k�v i_bs`]~_rdo B bsz_� `]~woY[]b oYr iwoY[}o
� � � � u(rdk A oqr {<oqi_bdoY[lbsk�z��_eg`]^ai bdz �/� x � f ^8[]^ak�vck�rsk�� B
� 	Y� �|� u(v]bsi?ZSzwoqr B `]bs`�oqz_i � bd`c~_rdo B x B `c[l^ f ��t�k�vPi_bd`c~_rdo B bsz_�S�qv]bsi_i_^aiNoqzgiN`�[}oY[]bdkqz#�

A oq`]^8i f ^8[]^ak�vck�rsk���bsp
oqr iwo�[}o

� � � i_^8z
[]bs�_^ava�Goq` bsz���`c[}o�[lbsk�z bsi_^8z
[]bs�_^av��
� � $ e_rsb oqzjiwo B � $ e_rsbdoqz i_oY[l^Y�_k�v $ e_rsb oqzjiwo B z
e f A ^8v

� bdbsb



��� � � ^
oqz o A `ck�rseg[l^N^avcv]k�v

� 
 � � ^
oqz A bdoq`]^8i|^8v]v]kqv

��� ��� 8 oY[]bdkqzwoqr � pa^aoqz_bspNoqz_ijZ�[ f k�`]~g\_^avc^ Z�i f bdz_bs`c[]vloY[]bdkqz�� �/� x � Z/�
� � � � 8 oY[lbsk�zwoYr 
 rdb f oY[lbsp � oY[}o 
 ^8z
[]^av8� � � x � Z �
� � � 
 8 oY[]bdkqzwoqr�
 ^azC[]^av]`&t�k�v � z � bdvck�z f ^azC[}oYr � v]^8i_bsp8[lbsk�z�� � � x � Z �
� � � 
 8 oY[lbsk�zwoYr�xKk�bsr � oY[}o A oq`]^Y�_ZS�qv]bspae_rh[le_vc^5oYz_i Z���v]b � nwkykKi 
�oqzwoqiwo

� � � ��� 8 oY[]bdk�z_oqrCxKkqbdr � vck�`]bsk�z {<^8`]^
oYv]p}\/��o A k�v]oY[lkqv B � � e_vci_e_^���zgb � ^av]`cbs[ B � < ^a`�[
��oYt�o B ^8[][]^q� � k�e_bs`]bdoqzwo

���
	�����������	H�y����	Y� � \g^�p8k f ~_rd^�[l^�v]^ap8k�v]i;kqtPiwoY[}o�t�k�v o?~woqv�[lbspae_rdoqv#`c[loY[lbsk�z �&bs[]\
vc^a`c~G^8p8[&[lk0[lb f ^


 � � � kq[]^azC[lbdoqr � � oq~�kq[lv]oqz_`]~gbdv]oY[lbsk�z

 � xy[}oYz_iwoqvci_b �8^ai � vc^ap8bd~_bh[}o�[lbsk�z � zgi_^31
� � � {�oqigb oY[]bdkqz

� � {�oqigb oY[]bdkqz n bd^8rdi��weg`]^ai bdz 
�oqz_oqi_bdoqz f ^�[l^akqv]k�rsk�� B

� � {&^ardoY[lb � ^?\
e f bsi_bs[ B

� �!� � {&kykq[ f ^
oqzj`]�
ewoqvc^ ^8v]vck�v

� � � xyk�bdr ��oqzgi_`]paoq~G^8`�kYt 
�oqz_oqiwo

�|�
��� �<z_bh[l^ai.xy[}o�[l^a` � ^8~woqvc[ f ^azC[<kqt+Z���v]bspaegrs[]e_v]^
	 ��
 
 < oY[l^8v � vck�`]bsk�z � vc^ai_bsp8[]bdkqz � v]k���^8p8[
	 ��� < k�v]rsi � ^8[]^ak�vck�rsk���bsp
oqr � v]��oqz_b��
oY[]bdk�zP��u?^8z_^ � og��x �&bh[ �8^avcr oqzgi

b 1



� � ��� � 
 � �

� � � ��� � � � � � � �

Z���v]bspae_rh[legvloqr�e_`]^ kqt�p8rdb f oY[l^��&iwoY[lo \woq`�bdzgpav]^aoq`]^8i pak�zg`]bsi_^av]o A r B i_egv]bsz_��[l\g^ rdoq`c[
['� k i_^8p
oqi_^8`�i_e_^j[lk [l\_^ vloq~_bsi i_^ � ^8rdk�~ f ^8zC[�kqt(bszgt�k�v f oY[]bdkqzW[l^8p}\_z_k�rsk�� B oqzgi
[]\_^(vloY[]^(kqt�[l\_^(bsz_p8v]^
oY`]^ �&bdrsr oqp8pa^ars^av]oY[l^?bsz�[l\_^(t�eg[]e_v]^ � 
 \woqz_��zgk�zjoqz_i � e_z (q^8r��
�!����� � �4� \_bs`;[]\_^a`cbd` v]^a~�k�v�[l`0[l\_^jbdzC[]^av]~�k�rdoY[lbsk�z f ^�[l\_kyi_`�oqz_i�b f ~_rs^ f ^azC[}o�[lbsk�z
e_`c^ai�[]k ~_v]k � bsi_^�[l\_^Siwoqbsr B parsb f oY[]bdpSbdz_~geg[ iwoY[lo5v]^8�
e_bdvc^ai ACB `ck�bsrP�
ewoqrsbs[ B�f kKi_^8rd`
oqzgijigv]k�e_�q\
[<vcbd`-( f oYzwoq��^ f ^8zC[S`�[lvlo�[l^a�qbd^8`<bszjZSr A ^8vc[}oK�>
�oqzwoqiwo#�

ZSr A ^avc[lo�ZS�qv]bspae_rh[le_vc^q� nwkykKi oqz_i.{<e_v]oqr � ^ � ^8rdkq~ f ^azC[ ��Z�Z�n){ �/� ��o ~gv]k � bdz#�
p8b oqr ��k � ^8v]z f ^8z
[ i_^a~woYvc[ f ^8z
[a��bdz�~woqvc[]z_^avc`]\_bs~ �&bh[l\�[]\_^�oq�qv]bspae_rh[le_v]oqr bdz_ige_`c[]v B �
\woY` A ^a^8z.i_^ � ^arsk�~_bsz_��o;`c[lv]oY[l^8� B t�k�v&`]eg`c[}oYbdzwo A rd^ oq��v]bspaegrs[]e_v]^ ��ZSZSn){ � bd`�pak f �
f bh[][l^8i�[lk ^az � bsv]k�z f ^8z
[loqrS`ce_`c[loqbszwo A bsrdbh[ B oqz_i bs` � k�v-(ybsz_� �&bh[l\�v]^a`c^
oqvcp}\_^avc`�[lk
i_^ � ^8rdk�~ �
ewoqzC[lbh[}oY[]b � ^ f ^aoq`]e_vc^a`*��xKkqbdr �
ewoqrsbh[ B bd`&k�zg^NkYt []\_^(bdzgbs[]b oqr bsz_i_bsp
o�[lk�vc`<kYt
^8z � bsv]k�z f ^8zC[}oqr�`]e_`�[}oqbszwo A bdrsbs[ BjA ^absz_�;i_^ � ^arsk�~G^8i	��Z�z.oq`c~G^8p8[<kqt)`ce_`c[loqbszwo A bsrdbh[ B bd`
[]k;^8z_`]egv]^?[l\woY[&rdoqz_i f oqzwoq�q^ f ^azC[�~_vloqp�[lbspa^8` f oqbszC[}oqbsz kqv b f ~_vck � ^5`ck�bdr �
ewoYrdbh[ B �

xK^ � ^av]oqr f kKi_^8rd` oqvc^ A ^8bdz_� e_`c^ai A
B Z�Z�n){ � [lk oq`c`]^a`c`�`ck�bdr��
ewoYrdbh[ B bsz
Z�r A ^av�[}o
� Z f k�z_��[]\_^ f oqvc^ �@� �,
 � � v]k�`cbdk�z 
 � v]kyi_e_p8[]b � bh[ B � f ~woqp�[&
�oqrspaegr o��
[]k�v � �woqz_i < �@�@� � < oY[l^8v � vck�`]bsk�z � vc^ai_bsp8[]bdkqz � v]k!��^ap8[ � � � \_^ �@� �,
 f kyi_^8r	��oq`

�	��
���
������������������ ��
!�#"$��%&��"��'%#�(�$� �)�*
����$%	+!�$���(
,��-���
��.�*��
��)� �.�/��"$�102�)����
!�#"���-!
�-����3%#�����4�����65
��
�������� �$�#"879�(��-�:;���<-�:<=>�$�#"$�?�A@6�#"B��:<�)�C��D30*�(����
��("8
����$�!EGF3��0*�#@6�#")5H��-I"$�(%#�#-��J+9���<:<�,��-I��:6"���=
%	+�����+!"$�<�K��-!
L%#�����4�����6���6:<�.%#�<�M"��)� �)��"B%B
N�$
��#�O��"$�P%#�������(
RQ	SUTWV�X<Y[Z4\6X�Y]X�5!0/
!��%B
^�.����
!�_%	�6-�@6�#-������<-
D`�<������0*�(
N��-O�$
����/��
��)� �.�#E

�



i_^ � ^8rdk�~�^ai [lk�oq`c`]^8`]`�[l\_^ ^��G^ap�[jkqtN`]k�bsr�^avck�`]bsk�z k�z `]k�bsr�~_vckKige_p8[]b � bh[ B � xK\woYv]~#�
rs^ B oqzgi < bsrdrsbdo f `a� �!��� � � � � � �,
!k�~�^av]oY[l^8`?bdz oji_oqbdr B [lb f ^0`c[l^8~��)oYz_i vc^a�
e_bsv]^8`
iwoYbdr B p8rdb f oY[l^?iwoY[lo���v]oqi_bdoY[lbsk�z�� f o�1Kb f e f oYz_i f bdz_b f e f [l^ f ~�^av]oY[le_vc^q�w~_vc^ap8bd~#�
bh[}oY[]bdkqz���v]^8r oY[]b � ^�\ye f bsi_bh[ B � oqz_i �&bdzgi `c~G^8^ai � oqzgi bdzgt�kqv f oY[lbsk�z�k�z rdoqz_i f oqz#�
oq�q^ f ^azC[�~gvloqp�[lbspa^a`*� � \_^ < �@� � f kKig^ar��&oqrd`ck k�~�^av]oY[lbsz_��bsz�i_oqbdr B [lb f ^.`c[]^a~��
`cb f e_r o�[l^a` []\_^�`ck�bdr@� oY[l^8v pak�zC[]^azC[0bdz f e_rh[lbs~_rs^�r o B ^8v]`mkqt�`]k�bsr vc^ars^ � oqzC[ [lk|~_r oYz
[
��vck!� [l\�
Yig^apak f ~�k�`cbs[]bdk�z2� � [?oYrd`ckj`cb f e_rdoY[l^8`?[]\_^ ^��P^8p8[l`?kqt�[]bdrsrdoq��^ ~_vckKp8^a`c`]^a`Noqzgi
`ck�bdr p8k�z_`ck�rdbsiwoY[]bdkqz ��n+r oYzwoq�Coqzjoqzgi � b � bsz_��`�[lk�zP� ������� � � � \_^a`c^5`]kqbdr �
ewoqrsbh[ B�f kyi#�
^8rd`<oq~_~gr B p8e_v]vc^azC[ (yzgk �&rs^aig��^5kqt�[l\g^Np8v]k�~���vck!� [l\ oqz_ij`]k�bsr ~_v]kypa^8`]`c^a` �&\_bdp}\.oqv]^
bsz��we_^8z_pa^8i ACB p8rdb f oY[l^�pak�z_igbs[]bdk�zg`a�K[]kmoq`c`]^a`c` [l\g^S^��G^ap�[�kqt�p}\_oqz_��^8` bsz�r oYz_i f oqz#�
oq�q^ f ^azC[ ~_v]oqp8[]bdp8^a`8�w`]e_p}\joq` oYi_k�~g[]bdk�z�kqt�v]^aige_pa^8i�[]bdrsrdoq��^Skqv oqz_z
ewoqrGpavck�~_~_bsz_�mk�v
~�^avc^az_z_bdoqr p8k � ^av8��kqz `ck�bdr kqv]�Coqzgbdp f oY[c[l^av*�

ZSr A ^avc[lo�bs` ig^ � ^8rdkq~_bdzg�?o f ^8[]\_kyi5[lk f k�z_bh[lk�v�p}\woqz_�q^a`+bsz5`ck�bsry�
ewoYrdbh[ BNA
B e_`cbdzg�
f kyi_^ars`?k�z o�~gv]k � bdz_p8^3� �&bdi_^;`]paoqrs^ � ^avcbs�w^8i ACB vc^a`]^aoqv]p}\ ~_rskq[?iwoY[lo
� � z k�v]ig^av�[lk
k�~�^av]oY[l^Y� f k�`c[ f kyi_^8rd`)vc^a�
e_bsv]^&o�p8k f ~_rd^�[l^Y�Ciwoqbsr B parsb f oY[]^ iwoY[loS`]^�[#oq`)bsz_~_eg[��&bs[]\
z_k f bd`c`]bsz_�(iwoY[lo
��� \_^ f kyi_^8rd` �ye_oqzC[lbh[}oY[]b � ^ar B ^a`�[lb f oY[l^ []\_^ ^��P^8p8[�kqz5`]kqbdry�
ewoqrsbs[ B
i_eg^ [lk�p}\woqz_�q^a`?bdz rdoqz_i f oqzwoq��^ f ^azC[N~_vloqp�[lbspa^8`Negz_i_^av([]\_^0parsb f oY[]^;p8k�z_i_bh[lbsk�z_`
e_`c^aiNbdz([]\_^ f kyi_^8rd`*� � [�bs` � ^av B b f ~�k�vc[loqzC[ [lk&\wo � ^ oqp�[lewoqr��Hk A `c^av � ^ai iwoqbsr B p8rdb f oY[l^
iwo�[}o?k�z �&\gbdp}\�[]k vce_z0[l\_^ f kKi_^8rd`#[lkNpak f ~_oqv]^&[l\_^ f kyi_^ar�v]^8`]e_rh[l` �&bs[]\�paoqv]^�t�e_rdr B
f ^
oY`]e_vc^ai `]kqbdr�iwoY[}o#�MxKb f bdrdoqvcr B �<bh[ bd`�b f ~Gkqvc[}oYz
[ [lk \wo � ^ iwoqbsr B p8rdb f oY[l^|iwoY[}o
t�k�vSk�~G^8vloY[]bdkqzwoqr)e_`c^0kqt#[l\_^ f kKig^ars`�[lk��
ewoqzC[lbh[}oY[]b � ^ar B ^a`�[lb f o�[l^;p}\woqz_��^8`?bdz `]kqbdr
k�vc�Coqz_bsp f o�[][l^8v�� � \_^�iwoqbsr B i_oY[}o f e_`�[#oqi_^8�ye_oY[l^8r B v]^8~_v]^8`]^azC[�[]\_^�oqp�[lewoYr6� ^
o�[l\_^8v
p8k�z_i_bh[lbsk�z_`�[l\woY[ kypapaegv]v]^8i	�#xKkqbdr
^avck�`]bsk�z vc^a`c^
oqvcp}\m\woq`+`c\_k!�&z [l\wo�[+`c^ � ^8v]^ � ^
o�[l\_^8v
^ � ^azC[]`a��^8`]~�^apabdoqrsr B \_^ao � B vloYbdzgt�oYrdr�k�v<\_bs��\ �&bsz_i_`8��oqvc^ ~_vcb f oqvcbdr B v]^8`]~�k�z_`]b A rs^5t�k�v
[]\_^ A e_r (�kqt `]k�bsr ^avck�`]bsk�z�� �&\_bsp}\|vc^ai_e_p8^a`<`]k�bsr �
ewoqrsbs[ B �
� \_^�`ck�bsr �
ewoqrsbh[ B�f kyi_^ars`moqvc^ A ^absz_�.i_^ � ^arsk�~�^ai bsz ZSr A ^avc[lo [lk|v]e_z kqz � pak �

� bs`c[]v]bsp8[;~Gkqr B ��k�zg` � � ��� � oqz_i�xKk�bsr ��oqz_i_`cp
oq~�^a` kqt 
�oqzwoqiwo=� x
��
 � ~�k�r B ��kqz_`a�
�&\_^8v]^aoq` [l\g^Si_vck�e_��\C[ f k�zgbs[]k�v]bsz_�5~gv]k���^8p8[l` v]^a�
e_bsv]^SiwoY[}oNk�z�Z�r A ^av�[}oN[]k!�&z_`]\_bs~_`*�
� \_^�~Gk�r B ��k�z_`|v]^a~gv]^a`c^azC[ e_z_bht�k�v f `ck�bdr5oqz_iMp8rdb f oY[l^ p8k�z_i_bh[lbsk�z_`8�5`ce_bs[lo A rs^�t�k�v
~_vck � bsz_p8^3� �&bsi_^?rdoqz_i�p
oY~wo A bsrdbh[ B oq`c`]^8`]` f ^8z
[Soqz_i�t�kqv [l\g^(`]k�bsrP�
ewoqrsbh[ B�f k�z_bh[lk�vcbdz_�

�



bszC[l^azgi_^ai	� � \g^ ~_v]k � bdzgpa^ bs`�i_b � bsi_^ai0bszC[lk ���;� � ��� ~�k�r B ��kqz_` ��n+bs� � � � � � ��Z���v]bspaegr �
[]e_v]^ 
�oqzwoqiwoK� ������� � � � ��� x
��
 ~�k�r B �qk�z_` ��n+bs� � � � � � ��xK\_bs^arsi_`�^�[(oqr �d� �!���#� � ��oqzgi
�g� � ����[lk!�&z_`c\_bd~g`�� � \g^av]^�bd`5o f bd` f oY[lp}\ A ^8['� ^a^az []\_^�p8rdb f oY[l^�iwoY[}o o � oYbdrdo A rs^q�
�&\_bsp}\ \wo � ^ A ^8^az vc^ap8k�v]i_^8i�oY[ ~Gk�bszC[l`8�)oqz_i [l\_^ iwoY[}ojz_^a^8i_^ai t�kqvN~�k�r B ��k�z_`*� � [
bs`�z_kq[Spars^
oqvS\_k!� o�p8rdb f oY[l^5~woqvlo f ^�[l^8vSt�k�v�o�~�k�r B ��k�z.k�vSo�[lk!�&z_`c\_bd~+� k�e_rsi A ^
i_bsv]^8p8[]r B�f ^
oY`]e_vc^ai	�
< ^�i_^��wz_^�[l\g^�parsb f o�[l^ � oqrse_^ t�kqv o ~�k�r B ��k�z k�v5oj[]k �&zg`]\_bs~ oq` []\_^�`c~woY[lbdoqr

o � ^8vloq�q^ kqt#[l\_^5parsb f oY[]^ ~woqv]o f ^8[l^8v�k � ^8v�[l\_^moYv]^
o�kYt�[l\_^ ~�k�r B ��k�z k�v<[lk!�&z_`]\gbd~	�
� \_^8v]^�t�k�v]^ [l\g^<~�k�r B ��k�z0parsb f oY[]^ � oYrde_^8` oqv]^ paoqrdp8e_rdoY[l^8i��
ewoqzC[lbh[lbs^a`*� � zC[l^avc~Gkqr oY[]bdkqz
oqzgi o � ^avloY��bdzg� oqvc^ ^a`]`c^azC[lbdoqrw[lkyk�rs`#e_`]^8i;[]kNk A [}oqbsz;^a`c[]b f oY[]^a` kqt�[l\_^8`]^<�ye_oqzC[lbh[lbs^a`��

� oqvcbdk�eg` f ^�[l\_kyi_` f o B A ^�e_`]^8i []k bdzC[]^av]~�k�rdoY[l^�`cp
oY[c[l^8v]^ai iwoY[lo.k�zC[lk ~�k�r B �
��kqz_`a�w`ce_p}\ oq` [l\g^/� \_bs^a`c`]^8z.~Gkqr B ��k�z f ^8[]\_kKi2� < ^Np}\gk�`]^N[lk0bdzC[]^av]~�k�rdoY[l^ oqrsr�[l\_^
o � oqbsr o A rd^ `c[}o�[lbsk�z iwoY[lo k�zC[]k o vc^a��e_rdoqv ��v]bsi �&bh[l\ � ��( f `c~woqp8bdz_� oYz_i o � ^8vloq��^
[]\_^ � oqrse_^a` t�k�v []\_^.��vcbdi ~�k�bszC[l`�bsz_`]bsi_^.^aoqp}\ ~�k�r B ��kqz	� � z k�egv�paegv]v]^8zC[�`c[]e_i B �
[]\_^ � � ( f `c~woqpabsz_� ��oY`�p}\_kq`]^az.oq` � ^8rdr � `ce_bs[]^ai|[]k;[]\_^N`]b��a^Nkqt+[]\_^?~Gk�r B ��k�z_`<oqzgi
[]\_^5`�[}oY[]bdk�z|i_^az_`cbs[ B bsz.ZSr A ^8vc[lo
� � \g^ ��v]bsi|bs`Szgkq[S[]kKk i_^az_`c^5[lk p
oqeg`]^ ^.1gp8^a`c`]b � ^
p8k f ~_eg[}o�[lbsk�z	��� \gbd` `c[}o�[lbsk�z#� []k � �qv]bsi#� []k � ~�k�r B �qk�zNoq~_~_vckCoqp}\ � oq`+`ce_pap8^a`c`ct�e_rsr B e_`]^8i
^aoqv]rsbd^8v ACB �|oqp (q^ B ^�[�oqr ��� �!��� � � []k�vc^3� p}\_oqvloqp�[l^8v]b��a^ p8rdb f oY[l^ `ce A � v]^a�qbdk�zg`Sbsz|[l\_^
~_vck � bsz_p8^�kqt � zC[}oYv]bsk_� 
�oqz_oqiwo
�jxKbsz_p8^ [l\g^ [lk!�&z_`c\_bs~_`5[l\g^ f `]^8r � ^a`0oqvc^�oq~g~_v]k�1Kb �
f oY[]^ar B � � ( f ACB � � ( f �_[]\_^(e_`c^(kqt o v]^a�qe_r oYv���v]bsi�k�z�[l\gbd` `cp
oqrs^(bd` vc^ai_egz_iwoqzC[��
xKk;[l\_^Nparsb f o�[l^5~_oqvlo f ^�[l^avc` � ^avc^ ^a`�[lb f oY[l^8i oY[&[l\_^ pa^8z
[]v]k�bsi.kqt+^
oqp}\ [lk!�&z_`]\gbd~��
[]\yeg`<`c^av � bsz_��oq` [l\_^?^a`�[lb f oY[l^?t�k�v�[l\g^ �&\gk�rd^([]k �&zg`]\_bs~|bh[l`c^arht �

�|oqz B f ^�[l\_kyi_`;oqv]^jo � oqbsr o A rd^�[]k bszC[l^8v]~�k�r o�[l^�iwoY[lo kqz
[]k ��v]bsi�~Gk�bszC[l`8� `ce_p}\
oq`?z_^aoqv]^8`c[,� `c[loY[lbsk�z oq`]`cbd�qz f ^azC[
� bdz � ^8v]`c^3� igbd`�[}oqz_p8^�� ^abs��\C[lbsz_�_��(yvcbd�qbdz_�g� oYz_i []\_bsz
~_rdoY[]^ `]~_rsbdzg^a`�� �jk�`c[#kqt�[]\_^ bdzC[]^av]~�k�rdoY[lbsk�z f ^8[]\_kKig` oYv]^ A ^a`�[�t�k�v+�_[c[lbsz_�([l\_^ f ^
oYz
t�k�v�o ~G^8v]bskKi�kqt o f k�zC[l\�k�v�rsk�z_�q^av�� "<k!� ^ � ^av8��`]k�bsr�^avck�`]bsk�z�bs` f kq`c[lr B bsz��we_^8z_pa^8i
ACB ^31y[]v]^ f ^ � ^aoY[l\_^8v ^ � ^8z
[]`a�_`ce_p}\�oq`#\_^ao � B ~_vc^ap8bd~_bh[}o�[lbsk�z�k�v#\_bs��\ �&bdz_ig`�� � \
e_`a�
[]\_^ bsz_~_eK[|iwo�[}o []k []\_^�`ck�bsrN�
ewoYrdbh[ B f kyi_^8rd` f e_`�[ oqi_^8�
ewoY[l^8r B vc^a~_vc^a`]^8zC[.[l\_^
vc^
oqr<`]^8�yeg^az_p8^ kYt � ^aoY[l\g^av�^ � ^azC[]`jbsz�[]\_^|vc^apakqv]i_^8i iwoY[}o#� ZSp8pak�vci_bsz_��[lk � oYv]r
^�[&oqr �	� �!��� � � �K[]\_^�rdoq`c[ � ��� B ^
oqv � `�bsz_p8v]^
oY`]^(kqt�~_vc^apabs~_bh[}oY[]bdkqz�bdz�[]\_^ ��zgbs[]^ai xy[}o�[l^a`

%



n+bs��e_vc^ � � ��� � \g^ ����� � p8k � bs`c[lvcbdp�[ � k�r B �qk�z_`<kqt+Z�r A ^av�[}o
�

�



n+bs��e_vc^ � � � � � \_^ � ��� xKk�bsr ��oqz_i_`cp
oq~�^a`<kqt0
�oqzwoqiwo � k�r B ��kqz_`�kYt+Z�r A ^av�[}o
�

�



oqzgi�
�oqzwoqi_o � oq` f oqbsz_r B i_eg^|[lk ^31y[lvc^ f ^.~_vc^apabs~_bh[}oY[]bdkqz ^ � ^8zC[l`�� � \yeg`a�&bs[�bd`
b f ~Gk�v�[}oqzC[ t�k�v []\_^�bsz
[]^avc~Gk�rdoY[]^ai�iwoY[lo [lk5v]^8[loqbsz�[l\_^S\_^
o � B ~_vc^ap8bd~_bh[}o�[lbsk�z�^ � ^azC[l`*�
� v]^8rdb f bdzwoYv B bsz � ^a`�[lbs�CoY[]bdk�z;`]\gk � ^ai0[l\_oY[#oqrh[l\_kqe_��\0`]k f ^ bszC[l^avc~Gkqr oY[]bdkqz f ^�[l\#�

kyi_` ~_vck � bsi_^?��kykKi�^8`c[lb f oY[l^8`&kqt�[l\_^ f k�zC[l\_r B�f ^
oYzj~gv]^ap8bd~gbs[loY[lbsk�z��_[]\_^ B oYrd`ck;vc^3�
`ce_rs[#bszm[lkyk f oqz B iwo B ` �&bs[]\;~gv]^ap8bd~gbs[loY[lbsk�z;oqz_im[l\g^av]^�t�k�v]^�[]kKk(rsbh[][lrs^ ~_vc^apabs~_bh[}oY[]bdkqz
^aoqp}\ iwo B � � \_bs`NoY[][]v]b A eg[]^mkqt bdzC[l^8v]~�k�rdoY[lbsk�z�� bht rs^8t�[?egz_pak�vcv]^8p8[l^8i��?� kqe_rdi rs^
oqi [lk
e_zgi_^avc^a`c[]b f oY[]bdkqz|kqt ~_v]^8pabs~_bh[}oY[]bdk�z bdzC[]^az_`cbs[ B oqz_i�\_^8z_pa^N`]kqbdr ^8v]k�`cbdk�z2�

Z f k�zg� [l\_^.p8k f0f k�z_r B e_`c^ai bdzC[]^av]~�k�rdoY[lbsk�z f ^8[]\_kyi_`a�&[l\_^|z_^
oqvc^a`�[-� `�[}oY[]bdkqz
oq`c`]bs��z f ^azC[ f ^8[]\_kKi B bs^arsi_`jo ��kykKi ^8`c[]b f oY[]^ kqt � oYv]bdoqz_pa^ �
� z kqv]i_^8v�[lk \wo � ^
o ��kKkyi oY`]`]^8`]` f ^8zC[ kYt?parsb f oY[]^ � oqv]bdo A bsrsbs[ B �&\_^az paoqrspae_rdoY[lbsz_��[]\_^ � pak � bd`�[lv]bsp8[
p8rdb f oY[l^�z_k�v f oqrd`mt�k�v ��� � �3:#� �g�#ZS��vcbdp8e_rs[]e_v]^ 
�oqz_oqiwo e_`]^8iW[l\g^�� \gbd^8`]`]^8z ~�k�r B �
��kqz oq~_~_vckCoqp}\ t�k�v bdzC[]^av]~�k�rdoY[lbsk�z�� �&\_bsp}\ bd`�^a�
e_b � oYrd^8z
[�[]k�[l\_^|z_^
oqvc^a`�[-� `�[}oY[]bdkqz
oq`c`]bs��z f ^azC[ f ^�[l\_kyi � A kykq[l` f o oqzgi A oYrdrdoqv]iP� �!����� � �@� \_^ ig^8[}oYbdrs`�paoqz A ^(t�k�e_zgi
k�z []\_^ � ^ A `cbs[]^��������������
	
��	�
����
��
�����
����
�
������	
��	�����	������ �!��"#	$�#�%�����#��&!�('����%��)
��"*��'���&
	*)�+�,�-�+$.�,�/�
0��� '1&
� \_bs`m[l\_^8`]bs`;ig^a`]p8v]b A ^8`;[]\_^�b f ~grd^ f ^8zC[}oY[]bdk�z kqt f ^8[]\_kKig` �&\gbdp}\ bdzC[]^av]~�k�rdoY[l^

[]\_^0iwoqbsr B `�[}oY[]bdk�z iwoY[lo�k�zC[lkj~Gk�r B ��k�z_` oqz_i [lk!�&z_`c\_bs~_`5bsz `ce_p}\ o f oqz_z_^8vN[]\woY[
[]\_^|bszC[l^avc~Gkqr oY[]^ai i_oY[}o �g[�z_kY[�k�z_r B [l\_^ f k�zC[l\_r B�f ^aoqz_` A eK[�oqrs`]k v]^8[loqbsz�[l\_^
oq~g~_v]k�~gv]bdoY[l^?z
e f5A ^av�kqt)i_o B ` �&bs[]\|~_vc^apabs~_bh[}oY[]bdkqz	� � \_^8`]^ ~gv]k�~�^av�[lbs^a`<^azwo A rd^?[l\_^
f ^8[]\_kyi_`5[lk ~gv]k � bdi_^�vc^
oqrsbs`c[lbsp�oqz_i�pak f ~_rs^8[]^ ��z_k f bs`]`]bsz_� iwoY[lo � i_oqbdr B p8rdb f oY[l^
iwo�[}o;oq`�bsz_~_eK[St�k�v&`]kqbdr��
ewoqrsbs[ Bjf kyi_^ars`�oqzgi|i_vck�e_��\C[ f oYzwoq��^ f ^8zC[�`c[]vloY[]^a��bs^a`<bsz
Z�r A ^av�[}o
�

� e_v f ^�[l\_kyi t�kqv ~_vc^ap8bd~_bh[}o�[lbsk�z bs`+o<\ ByA vcbdi5kqtwbsz � ^avc`]^3� i_bs`c[}oYz_pa^�� ^abs��\C[lbsz_�(oqzgi
z_^aoqv]^8`c[,� `c[loY[lbsk�z oq`]`cbd�qz f ^azC[�� � \_^ rdoY[c[l^av bs`<e_`]^8i [lk0i_^�[l^8v f bdzg^ �&\_^�[l\_^8vSo0~�k�r B �
��kqz�\woq`�~gv]^ap8bd~gbs[loY[lbsk�z�k�z�o ��b � ^8z�iwo B12 [l\_^ f k�zC[]\_r B [lkY[}oqrG~_v]^8pabs~_bs[loY[lbsk�z�t�k�v [l\_^
~�k�r B �qk�z��P\gk � ^ � ^av8� bd`S[]\_^ `ce f kYt�[l\_^ iwoqbsr B ~Gkqr B ��k�z ~gv]^ap8bd~gbs[loY[lbsk�z i_^�[l^av f bdz_^8i
ACB []\_^(t�k�v f ^8v�� � \_^?e_`c^(kqt+i_oY[}o5t�vck f A kq[l\ f ^�[l\_kyi_`&��b � ^a` []\_^(\ BKA v]bsi f ^8[]\_kyi
oqp8pae_v]oqp B t�k�v f k�zC[l\_r B [lkY[}oqrs`?oqz_i [l\g^;~gv]k�~�^av � oqvcb oqzgpa^ t�k�v(iwoYbdr B ~_vc^apabs~_bh[}oY[]bdkqz
o f k�egz
[]`�� � \_^�oqp8pae_v]oqp B kqt&bdzC[]^av]~�k�rdoY[lbsk�z�bs`moq`]`c^a`c`]^ai ACB pavck�`]` � � oqrsbdi_oY[lbsk�z t�k�v
A kq[l\�k A `]^8v � ^aij`c[}o�[lbsk�z_` oqzgi�~Gk�r B ��k�z_`*� � \_^(pavck�`]` � � oqrsbdi_oY[lbsk�z�v]^8`]e_rh[l` `c\_k!� []\woY[

�



k�egv f ^�[l\_kyi�bs`?v]^8rdbdo A rs^�oYz_i�oY~_~_v]kq~_v]bdoY[l^mt�k�v(~gv]^a~_oqv]bsz_�jv]^
oYrdbs`c[]bdp;iwoqbsr B p8rdb f oY[l^
iwo�[}o�t�k�v?e_`]^;bsz `ck�bdr f kyi_^ars`�� ��k|oqp}\gbd^ � ^ []\_^ A ^8`c[?�_[
� � ^ e_`c^;oqrdr�kYt [l\g^;i_oqbdr B
k A `]^av � ^8i|parsb f o�[l^NiwoY[}o0o � oqbsr o A rd^(t�k�v�[]\_^?~G^8v]bskKi �/$ oqz
ewoqv B �!� � � []k % � � ^8pa^ f �
A ^av �q���q�
� � � ^8z�`c[loY[lbsk�z_` oqv]^&e_`c^ai�[]\woY[ \wo � ^So � ^av B `c\_k�v�[ vc^apakqv]i��y`]k f ^ �&bs[]\�oq`
rsbs[c[lrs^?oq` ['� k f kqz
[]\_` kqt�iwoY[lo
� ��kmk � ^avcpak f ^([l\_^�[]^ap}\_zgbdpaoqr i_b�� p8e_rh[ B kqt�bdzC[]^av]~�k �
rdoY[lbsz_�?iwoY[lo �&bs[]\ � oqv B bdz_� oqz_i0bsz_pak f ~grd^�[l^<iwoY[}o(`ck�e_v]p8^a`8�y[]\_^ iwoY[loNoYv]^ k�vc�Coqz_b��a^8i
`ck�[l\woY[([]\_^ bszC[l^avc~Gkqr oY[]bdkqz ^8z_��bsz_^ � k�v)(
`?k�z ^
oYp}\ iwo B bdz_ig^a~�^az_i_^8zC[lr B t�v]k f [l\_^
kq[]\_^avc`<oqz_ijk�z_r B i_^
oYrd` �&bh[l\j`c[}o�[lbsk�z_` �&bs[]\ iwo�[}omk�z�[l\_^?iwo B�A ^absz_�;p
oqrspae_rdoY[]^ai	�
� \_vc^a^ r oqvc��^�iwoY[lo�`]^�[l`a�Ypak�vcv]^8`]~�k�z_i_bsz_�&[lk �#��� ~�k�r B ��kqz_`a�qx
��
 ~�k�r B �qk�z_`a��oqzgi

[]k �&zg`]\_bs~_`a�)oqv]^;~_v]kyi_e_p8^ai e_`]bsz_�|[]\_^ f ^�[l\_kyi_`Nk�eg[lrsbsz_^ai o A k � ^ � � oqp}\ iwo�[}o�`]^8[
p8k�zC[}oqbsz_`(pak f ~grd^�[l^0v]^8pak�vci_`?kqt bdzC[l^8v]~�k�rdoY[l^8i p8rdb f oY[l^0~woYvlo f ^8[]^avc`(k � ^av([l\g^ [lb f ^
~�^avcbdkyi_` t�kqv��&\_bsp}\ [l\g^av]^ bd` iwoY[}o � ��� � �3: �Y����� t�k�v�[]^ f ~�^avlo�[le_vc^ oqz_i ~gv]^ap8bd~gbs[loY[lbsk�z��
~�k�`c[,� �!� � ��t�kqv?[]\_^�kY[l\_^8v]`�� � \g^ �#��� iwoY[lo `]^�[ bs` � ���.� A bdz�`]b��a^�oYz_i �_[]`5k�z
k�zg^ 
 � �#nwk�egv�
 � ` oqvc^jvc^a�
e_bsv]^8i�[lk \_k�rsi []\_^ � � � � u A kqt?x
��
 iwoY[}oK� �&\_bsp}\
oqvc^S~woYvc[lbh[lbsk�z_^8i�oqp8pak�vci_bdzg� [lk0x
��
 � � � � \_^S[]k �&zg`]\_bs~�iwoY[}o `]^8[ bd` [l\_^�rdoqvc��^a`�[ oY[
� � � �ju A � A ^8bdzg�|`]~grdbh[5bszC[lk � ���wrd^8`5kqt � � B ^aoqv]` ^
oqp}\	� � \_^a`c^ f oq`�[l^avNiwoY[loj`c^8[]`
�&bsrdr A ^�e_`c^ai�[]k.~_v]k � bsi_^�i_^�[}oqbsrs^ai���p8k�zC[lbszyegk�e_`a��i_oqbdr B parsb f oY[]^�iwo�[}o kYt&ZSr A ^8vc[}o
t�k�v#`ck�bdr��
ewoqrsbh[ B0f kyi_^8rd`8�gk�z_�qk�bdzg� i_vck�e_��\C[ f k�z_bh[lk�vcbdzg�_�goYz_i�oNi_v]kqe_��\C[ bdz_igbdpaoY[lk�v
`�[le_i B � �<`]^ kqtK[]\_^#iwoY[lo&`c^8[]`��&bsrdr A ^#^31y[l^8z_i_^aiN[l\_vck�e_��\?[l\g^ paoqrspae_rdoY[lbsk�zNkqt_p8rdb f oY[l^
z_kqv f oqrs`moq`/� ^arsr oq`5oq��vcbdp8e_rs[]e_vloYr i_^8v]b � o�[lb � ^a`m`ce_p}\ oq`5ig^a��vc^a^3� iwo B `a�#i_^*��� ~GkqbdzC[-�
[]^ f ~G^8vloY[]e_v]^Y�gp8k�v]z#� \_^
o�[-� egz_bs[]`a�K^ � oq~�kq[lv]oqz_`]~gbdv]oY[lbsk�z��yt�v]k�`�[-� t�vc^a^�~G^8v]bskKi_`8�_oqzgi�[l\_^
rsb (Y^��
� \_bs`S[l\g^a`]bs`�bs`�oqvcvloqzg��^ai|oq`�t�k�rsrsk �&`*� 
 \woq~g[]^av?�0i_^a`cpav]b A ^a`S[]\_^5bszC[l^avc~Gkqr oY[]bdkqz

f ^8[]\_kyi_`��@
 \_oq~g[l^8v %?ig^a`]p8v]b A ^8` []\_^&iwoY[lo?`ck�e_vcpa^a` e_`c^ai0t�k�v)bsz
[]^avc~Gk�rdoY[]bdk�z2� 
 \woq~#�
[]^av � ig^a`]p8v]b A ^8`�[]\_^?b f ~_rs^ f ^azC[loY[lbsk�z.kqt�[l\g^NbszC[l^8v]~�k�r o�[lbsk�z.oqrs��k�vcbs[]\ f `&bdzji_^8[loqbsr �

 \woY~g[l^8v � i_^8`]p8v]b A ^8` vc^a`]egrs[]`5oqzgi []\_^ f ^8[l\gkKi_`Ne_`c^ai [lk � ^8v]bht B [l\_^mp8k�v]vc^ap8[]z_^a`c`
kqt&[]\_^�bdzC[l^8v]~�k�rdoY[l^8i i_oY[}og�#bsz_parse_i_bsz_��o.i_bd`cpae_`c`]bsk�z�kYtS`�[}oY[]bdk�z�i_^8z_`]bh[ B ��nweg[]e_v]^
bsz � ^a`�[lbs�CoY[]bdk�zg`�oqz_ijoq~g~_rdbsp
o�[lbsk�z_`<kqt []\_bs`&[]\_^a`cbd`�oqvc^Nigbd`cpae_`c`]^ai|bdz 
 \woq~g[]^av �
�

5



� � ��� � 
 � �

� � � 
 � � � 	 � � � � � 
 � � ��� �

� \_^?bszC[l^avc~Gkqr oY[]bdkqz f ^8[]\_kyi_`&e_`]^8i|bszj[]\_bd` []\_^a`cbd`<p
oqz A ^(i_^a^ f ^8i��c`cb f ~_rs^ f ^�[l\#�
kyi_`��N`]bsz_p8^<[]\_^ B vc^a�
e_bsv]^<z_^abh[l\_^8v []\_^&`c[loY[lbs`c[]bdpaoqr�bdzgt�kqv f oY[lbsk�z0kqtG[l\_^&iwoY[lo(z_k�v�[l\_^
bsz � ^avc`]bsk�z�kqt o f oY[lvcb 1 � � \
e_`8� �c`]b f ~_rd^ �m\_^avc^(\woq` [l\_vc^a^ f ^
oqzgbdz_�q`��@� \_^ f ^8[]\_kyi
bs`m~_\ B `]bsp
oqrsr B `]b f ~grd^ A ^ap
oYe_`]^�bh[mi_ky^a` z_kY[mz_^a^8i []k pak�zg`]bsi_^av []\_^�`c[loY[lbs`c[]bdpaoqr�k�v
~_\ B `]bsp
oYrN~gv]k�~�^av�[lbs^a`�kqtN[l\_^ bsz
[]^avc~Gk�rdoY[]^ai �w^arsi	� � [�bd` f oY[]\_^ f oY[]bdpaoqrdr B `]b f ~_rs^
A ^apaoqe_`]^�bh[mi_ky^a`mzgkq[mbsz � k�r � ^joqz B k�~K[lb f b��
o�[lbsk�z k�v5[]\_^�pak f ~_rsbsp
oY[]bdk�z�kqt&rsbsz_^
oqv
oqrs��^ A vlo
� � [?bs`(pak f ~_eg[loY[lbsk�zwoYrdr B `cb f ~_rs^ A ^apaoqe_`c^0[]\_^mpak f ~geg[lbsz_��[lb f ^mv]^a�
e_bsv]^8i
bs`<[]\_v]^8^ kqv]i_^8v]`<`]\_k�v�[l^8v<[]\woqz []\woY[<kqt [l\_^N`]k�~g\_bd`�[lbsp
oY[]^ai (
vcbd��bsz_� f ^�[l\_kyi_`*��� \_bs`
`cb f ~_rsbdp8bs[ B t�oqpabsrdbh[}o�[l^a`�[l\_^me_zgi_^avc`c[}oYz_i_bsz_��kqt�[l\_^5i_b �G^avc^az_p8^a`No f k�z_��[]\_^ vc^a`]egrs[]`
kqt�[l\g^ � oqvcbdkqe_`&bdzC[l^8v]~�k�rdoY[lbsk�z f ^�[l\_kyi_`*�

� t�[l\_^ f oYz B `]b f ~_rs^ f ^8[l\gkKi_`8�P['� k�pak f0f k�z k�z_^8`(oqvc^5e_`c^ai \_^avc^ � z_^aoqv]^8`c[-�
`�[}oY[]bdk�z;oq`c`]bs��z f ^azC[ oqz_i;bdz � ^av]`c^3� i_bd`�[}oqzgpa^ � ^abs��\C[lbsz_�_�yi_^8`]pavcb A ^ai bdz0[l\g^�t�k�rdrsk!�&bdzg�
['� k�`c^ap8[]bdkqz_`���Z�z|^ � oYrdewo�[lbsk�z|kqt�[l\g^a`]^ f ^8[l\gkKi_`8�PoYz_i|o0pak f ~_oqv]bs`]k�z��&bs[]\|kq[]\_^av
f ^8[]\_kyi_`�e_`c^ai�t�k�v ~Gk�bszC[�^8`c[lb f oY[lbsk�z�bsz�`]~wo�[lbdoqrG`�[}oY[]bd`�[lbspa`8�_p
oqz A ^�t�kqe_z_i�bszjxK\_^8z
^�[ oqr �	���q��� � � ��� \g^�`]~�^ap8bs�wp(paoq`]^Skqt ~�k�r B ��kqz_` �&bsrdr A ^�e_`]^8i�\_^avc^S[lk bdrsrse_`c[]vloY[]^S[l\_^
bszC[l^avc~Gkqr oY[]bdkqz f ^8[]\_kyi_`��
� \_^�`]b f ~_rs^ f ^8[]\_kyi_`a� oqrh[l\_k�eg��\�z_kq[0k�~g[]b f b��a^8i�� paoqzWkYt�[l^az B bs^arsi�oqp8pae_v]oY[l^

vc^a`]egrs[]`?t�kqv�iwoqbsr B iwoY[lo A ^apaoqe_`c^0[]\_^mk�~g[]b f b��
oY[]bdkqz ~gv]kypa^aige_v]^8`Nvc^a�
e_bsv]^;oqz oqp8pae#�
v]oY[l^ (
z_k!�&rs^ai_�q^;kYt o��w^arsi � `(pak � oqv]bdoqz_p8^m`c[lvce_p8[]e_v]^ []\woY[(bs`�kqt�[]^az oq`c`]e f ^8i []k A ^

�



`�[}oY[]bdk�z_oqv B � "<k � ^ � ^av8�#[]\_^�i_oqbdr B parsb f oY[]^��w^8rdi bs` e_`cewoqrsr B z_kq[ `c[loY[lbsk�zwoYv B � A eg[
bht f k�zC[]\_r B kqv&oqz_z
ewoqr�i_oY[}o0oqvc^N~gv]kypa^a`c`]^8i��w[l\_^?pak f ~grd^.1jk�~g[lb f b �aoY[lbsk�z f ^8[l\gkKi_`
oqvc^ f k�v]^Noqp8pae_v]oY[l^ �

����� � %(35 �%(' >���' >)3N>�*8" , 35')'+*a-;, = %(,�>

� \_^;k A `c^av � ^ai iwoY[lo oqvc^mt�v]k f ~Gk�bszC[Nrdkyp
oY[]bdkqz_`a��b � ^��s��parsb f oY[]^ `�[}oY[]bdkqz_`�� � \_^;i_^3�
`cbdvc^ai�vc^a`ce_rs[]`�oqvc^<[]\_^<`]~woY[]b oYrdr B � o � ^8vloq��^8i � oqrse_^a` kqt o?parsb f oY[]^S�
ewoqzC[]bs[ B k � ^8v ^
oYp}\
~�k�r B �qk�z	� � \_^ k�vci_bdz_oqv B bdzC[]^av]~�k�rdoY[lbsk�z f ^�[l\_kyi B bd^8rdig`?o � oqrdeg^ t�k�v�o�~�k�bdzC[a�Pb � ^ �d�
[]\_^(~GkqbdzC[<^a`�[lb f o�[lbsk�z�� �&\_bsrd^?k�egv v]^a`ce_rh[Sk�eg��\C[ [lk A ^�[]\_^?`]~wo�[lbdoqr o � ^8vloq��^Nk � ^8v�o
~�k�r B �qk�z	����k(k � ^8v]pak f ^ []\_bd`�igb �;paegrs[ B �Ko�vc^a��egr oqv+��v]bsimkqt � � ( f!ACB � � ( f bs`)e_`]^8i
[]kjp8k � ^av([]\_^0^azC[lbsv]^;oqvc^
o�kqt ZSr A ^8vc[lo
� � oqp}\ ��v]bsi ~Gk�bszC[Nbd` f oqi_^m[]kjp8k�v]vc^a`c~Gk�zgi
�&bh[l\�[]\_^�k A `]^8v � oY[lbsk�zwoYr `�[}oY[]bdkqz �&\_bsp}\ bd`Nz_^
oYv]^a`�[ [lkj[l\_^ ��v]bsi�~�k�bszC[
�+~gv]k � bdi_^8i
[]\woY[<[l\_^ `�[}oY[]bdkqz.\woq`�k A `]^8v � ^ai iwoY[lo
�Snwe_v�[l\_^8v f k�vc^q�G[]\_^5�qv]bsi.~GkqbdzC[�bs`�oY`]`]bs��z_^8i
[]\_^ k A `]^av � ^8i � oqrse_^�kYt_[l\_^ `c[}o�[lbsk�z	��� \
e_`8��[l\_^ f ^8[l\gkKimbs`+paoqrdrs^ai���z_^
oqvc^a`�[-� `�[}oY[]bdkqz
oq`c`]bs��z f ^azC[�� � � oqp}\ ��vcbdi ~GkqbdzC[ bdz5o�~�k�r B ��kqz5bs`+oq`c`]bs��z_^8i0oqz5k A `]^av � ^8i � oYrde_^ ��� \_^
oqvcbs[]\ f ^8[]bdp0o � ^8vloq�q^;kYt []\_^ � oqrse_^a`?oY[NoYrdr�[l\_^m��vcbdi ~�k�bszC[l`?bdzg`]bsi_^m[l\_^m~�k�r B �qk�z bd`
[]\_^ k � ^av]oqrsr � oYrde_^�t�kqv+[l\_bs`�~�k�r B ��kqz��Cb � ^��s�C[l\_^ p8rdb f oY[l^ ~_oqvlo f ^�[l^av)t�kqv+[l\_^&~�k�r B �qk�z	�
nwk�vN^31go f ~_rs^q�)[]\_^�~�k�r B �qk�z	� bsz n+bs� � �#� � \woq` `]b 1 ��vcbdi ~GkqbdzC[l`*� � \_^ � oqrdeg^ t�k�v
[]\_^0~Gk�r B ��k�z
� bs`([l\_^;oqvcbs[]\ f ^8[lbsp;o � ^av]oq��^;kqt [l\_^ � oqrse_^a`Noq`c`]bs��z_^ai [lk�[l\g^a`]^;`]b 1
~�k�bsz
[]`��
� z���^azg^avloYr�� A ^8p
oqeg`]^�kqt&[l\_^�p}\_kq`]^az ��vcbdi�`]b��a^Y� o ~�k�r B �qk�z \woq`0oY[0rs^
oY`c[0k�z_^

��vcbdi ~�k�bszC[�� n�kqv o.` f oqrsr�~�k�r B �qk�z �&\_bsp}\W\woY`mz_k ��v]bsi ~�k�bdzC[]`a��[l\_^�p8^azC[lvck�bsi kYt
[]\_^�~�k�r B ��kqz bd`5`]^ars^ap�[l^8i�oq` [l\_^�bszC[l^8v]~�k�r o�[lbsk�z ~GkqbdzC[�� A ^apaoqe_`]^�[]\_^�~�k�r B ��kqz bd`
` f oYrdr)p8k f ~woqvc^ai [lk�[l\g^mrd^8z_�q[l\ `]paoqrs^a`?kqt#[l\_^m`c^ � ^az�p8rdb f oY[lbsp0~woqv]o f ^8[l^8v]`(��b � ^8z
bszjxK^ap�[lbsk�zj�#� �K�K[]\_bs`�pa^8z
[]v]k�bsi�v]^8~_v]^8`]^azC[]`&[]\_^�p8rdb f oY[l^�p8k�z_i_bh[lbsk�z_` k � ^av []\_^�^azC[]bdvc^
` f oYrdr�~�k�r B �qk�z	� � \_v]^8^ �#��� ~�k�r B ��k�z_`?\wo � ^;z_kjv]^8��e_rdoqv?��v]bsi ~Gk�bszC[l`8������
��#-�+����
-����|oqzgi����
- � ��oYz_i ��� ��x
��
M~�k�r B ��kqz_`(\wo � ^mz_k�vc^a��e_rdoqv��qv]bsi ~Gk�bszC[l`*� � z.[]\_^a`c^
paoq`]^8`a�G[]\_^absv<pa^azC[]v]k�bsi_`(oqvc^ eg`]^ai.oq`�[]\_^ bszC[l^8v]~�k�r o�[lbsk�z.~�k�bdzC[]`�� � \
e_`S[]\_^5vc^a��e_rdoqv
��vcbdi�~Gk�bszC[l`&oqzgi�[l\_^(p8^azC[lvck�bsi_` kqt [l\g^�` f oqrsrP~�k�r B �qk�z_` pak f ~gv]bs`]^?o []kq[}oqr�kqt��g� ��%�%

�



x


x


x


x


10 km


10 km


grid point


station
x


n+bd�qe_v]^N�#� ��� � k�r B ��kqz|bsz
[]^avc~Gk�rdoY[]bdk�zji_bdoq��v]o f �

� �



bszC[l^avc~Gkqr oY[]bdkqz�~�k�bdzC[]`5t�k�v �#��� oYz_i �g� 5 � ��t�k�v5x
��
S� ��^8z_^av]oY[l^8i k � ^8v5[l\_^;^azC[]bdvc^
oqvc^
o&kqt_Z�r A ^av�[}o
�0
 k�z_`c^a�
e_^azC[]r B �
[]\_bs` `cp}\_^ f ^ f o�(Y^a`+bh[ ~Gk�`c`]b A rs^ t�k�v�^
oYp}\ ~Gkqr B ��k�z
[]kN\_o � ^�bszC[l^8v]~�k�r o�[l^ai � oqrse_^a` kqtGparsb f oY[]^�~woYvlo f ^8[]^avc` oY`]`]bs��z_^8i []kNbh[#t�k�v#oqz B ��b � ^8z
iwo B �
� \_^�z_^
oqvc^a`�[-� `�[}oY[]bdkqz f ^8[l\gkKi�eg`]^a` [l\_^<parsb f oY[]^Sp8k�z_i_bh[lbsk�z_`�igbdvc^ap8[]r B t�vck f k A �

`c^av � ^aijiwoY[lo
� � [ `]\gk�e_rsijzgkq[ B bd^8rdijo rdoqv]��^ A b oY`��&\_^az�[l\_^Sk A `]^8v � oY[]bdk�z_oqr�`c[loY[lbsk�z_`
oqvc^&`]e �;pabs^azC[]r B i_^azg`]^�� "<k!� ^ � ^av8�g[l\gbd` f ^8[]\_kKi bd` ACB z_k f ^aoqz_` k�~g[]b f oqrw`cbdz_p8^Sz_k
p8k f ~_eg[}o�[lbsk�zwoqr�kq~g[lb f b �aoY[lbsk�z?bd`�b f ~_rd^ f ^azC[l^8i	� < \_^8zN[]\_^#k A `]^8v � oY[]bdk�z_oqr�`c[loY[lbsk�z_`
oqvc^ � ^av B `]~_oqv]`c^ oqz_i5[]\_^�p8rdb f oY[l^�p8k�z_i_bh[lbsk�z_`+pak f ~_rs^31G��[l\gbd` f ^�[l\_kyi �&bsrdryv]^8`]e_rh[�bsz
[]\_^�k A � bdkqe_` `]~wo�[lbdoqrPi_bs`]p8k�zC[lbsz
e_bs[ B kqt�o parsb f oY[]^�~woqv]o f ^8[]^av oqzgi�~G^8v]\woq~g` o r oYv]��^
bszC[l^avc~Gkqr oY[]bdkqz�^avcv]k�v*��� \_^ i_bs`]pakqz
[]bdz
e_bh[ B kKp8pae_vc`5oqp8v]k�`c` []\_^ A k�e_zgiwoqv B A ^8['� ^a^8z
['� k `�[}oY[]bdkqz_`a�wzwo f ^8r B []\_^ A bs`]^ap�[lk�v<kqt�[l\_^?rsbdzg^ A ^8['� ^a^8z|[l\g^ f �

xKbsz_pa^ []\_^5�wz_oqr+vc^a`]egrs[(bs`S[]\_^ `]~_oY[lbdoqr)o � ^avloY��^ kqt o�~woYvlo f ^8[]^av�kqz o�~Gkqr B ��k�z
v]oY[l\_^8v []\woqz;[l\_^<��v]bsi�~�k�bszC[ � oqrse_^a` [l\_^ f `c^ar � ^8`a�_[l\gbd` bdzC[]^av]~�k�rdoY[lbsk�z�`c\_k�e_rsi A ^�vc^3�
rdoY[l^8i []k�o � ^8vloq�qbdz_�
� ZSz|o � ^av]oq��bsz_� f ^�[l\_kyi|e_`c^ai.bszj��^ak��qvloq~_\ B bs`<[]\_^ � \_bd^8`]`c^az
~�k�r B �qk�z oq~_~gv]kCoqp}\P���&\_bsp}\ p8k�z_`cbdi_^8v]`mk�zgr B o|`c[loY[lbsk�z � ` vc^a~_vc^a`]^8zC[}oY[]b � ^ oYv]^
o i_^3�
[]^av f bsz_^ai ACB [l\_^ A bs`]^ap�[lk�vc` A ^8['� ^a^8z ^
oYp}\�~woqbsv?kqt�`�[}oY[]bdkqz_`��W� ZS` f ^azC[lbsk�z_^8i�bsz
[]\_^ bszC[lvckKi_egp8[lbsk�z���[l\_^ 
�oqzwoYi_b oYz � pak � bs`c[]v]bsp8[�parsb f oY[]^5z_k�v f oqrd`<t�k�v �!� � �.:#� �g��oq`
oqzgz_k�e_z_p8^ai ACB Z���v]bspae_rh[legv]^ 
�oYzwoqiwog� � ^avc^5k A [loqbsz_^ai A
B []\_bd` f ^8[]\_kKi2� 8 ^aoqv]^8`c[-�
`�[}oY[]bdk�z oq`]`cbd��z f ^8zC[
�#bdz t�oYp8[
�+bd` ^8�
e_b � oqrs^azC[m[]k [l\g^ � \_bs^a`]`c^az ~Gkqr B ��k�z f ^�[l\_kyi��
A eK[�[l\_^mp8k f ~_eg[]bdz_��t�kqvS[l\_^5z_^
oqvc^a`�[-� `�[}oY[]bdkqz oY`]`]bs��z f ^8z
[ f ^8[]\_kyi bd` f e_p}\ `]b f �
~_rs^av([]\woqz [l\woY[?kYt []\_^ � \gbd^8`]`]^8z ~�k�r B ��kqz f ^�[l\_kyi t�kqvNi_oqbdr B iwo�[}o � xK\g^az�^�[ oqr �s�
�q�q� � � �

��� � ��,�� %� ' % ��� *
' >)35, $&%�� %(*8-	��>)*
,.-

� \_bs` f ^�[l\_kyi|bs` A oq`]^8i|e_~�k�z�[l\_^ oq`c`]e f ~g[]bdk�zj[l\wo�[<[]\_^Nbdz��_e_^az_p8^5kqt+z_^
oYv ACB k A �
`c^av � ^ai i_oY[}o k�zWoqz bdzC[l^8v]~�k�rdoY[l^8i�~�k�bdzC[;i_^8~G^8z_i_`�`ck�rs^ar B k�z []\_^�bdz � ^av]`c^.kqt<[l\_^

�	��
��^��
����)�����#- � �<����:6�<- �8�#��
��'
 ���4�<������
�-!��0/- �<�
� �6"��6-��<�*���)�����#���.�������<- ��-!
 �.�J"$�#�.���$�(

:<�(�<���	�$"��.%#�<����������� �#�.��+�-!�A�,��"$���<-�:<+��.���$���6-���� ���6��
'�/��-!
�� "$��@��6� �B�A@A�!5���������� E

���



i_bs`c[loqz_p8^ A ^8['� ^a^8z [l\g^;bszC[l^8v]~�k�r o�[l^ai ~�k�bdzC[ oqz_i [l\g^;i_oY[}o�~�k�bdzC[�� ��^�[��� � A ^m[l\_^
bszC[l^avc~Gkqr oY[]^ai ~�k�bszC[
����� [l\_^ k A `]^8v � ^ai iwoY[lo|oY[N[l\g^ `�[}oY[]bdk�z��	 � �)oqzgi	�� � []\_^;^a`c[]b �
f oY[]^ai � oqrse_^�kqt [l\g^��
ewoqzC[lbh[ B � oY[5[]\_^�~GkqbdzC[
�� � �&� \_^az [l\g^�bdz � ^av]`c^3� i_bd`�[}oqzgpa^
� ^abs��\C[lbsz_��`cp}\_^ f ^ bd`

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

���� � ��� � �#� � �

�&\_^8v]^ � � ����� �	 �! "�� �#� bd`<[l\_^ igbd`�[}oqz_p8^ A ^�['� ^8^az$�	 ��oqzgi%�� � �Poqz_i'& � bs`S[l\_^N[lkq[loqr
z
e f A ^8v<kYt�[]\_^(`c[loY[lbsk�z_` ��z_^
oqv ACB �(�� � � � t�[]\_^(`c[loY[lbsk�z'�	 � bs` k�z�[l\_^(��vcbdi�~�k�bszC[)�� � �
[]\_^az

�� �*� ���,+ � �#� � �

� \_^m`�[}oY[]bdk�zg`-�!� � �/. � � � � �1020203� & � � oYv]^ p}\_kq`]^az oqp8pak�vci_bsz_��[lk�[]\_^ i_bs`c[loqz_p8^[lo A rs^<t�k�v#[l\g^���vcbdi ~GkqbdzC[4�� � �#xy[loY[lbsk�z5�	 � bd` [l\_^�`c[loY[lbsk�z �&bh[l\ iwoY[loN[l\_oY[ bs` zg^
oqvc^a`c[
[]k�[l\g^ ~�k�bdzC[-�� � �Y`c[}o�[lbsk�z6�	87 bs` []\_^ `c^ap8k�z_imz_^aoqv]^8`c[
�q^8[lp � � bs��\C[)`c[loY[lbsk�z_`��&bs[]\ � � �-9
�q�q� ( f t�kqv�[l^ f ~�^av]oY[le_vc^ i_oY[}og��oqzgi �&bh[l\ � � �-9 ��� ( f t�k�v�~_v]^8pabs~_bh[}oY[]bdk�zNiwoY[log�Yoqv]^
p}\_kq`]^az t�k�v bdzC[]^av]~�k�rdoY[lbsk�z	� "�^8v]^q��[l\_^ �q�q� ( f oqz_i/��� ( f oqv]^ oq~_~gv]k�1Kb f oY[]^ `c~woY[lbdoqr
p8k�v]vc^ardoY[lbsk�z�rd^8z_�q[]\j`cp
oqrs^a`<kqt�[l^ f ~G^8vloY[]e_v]^Noqz_ij~_vc^apabs~_bh[}oY[]bdkqzjvc^a`c~G^8p8[lb � ^8r B � "�e��
oqzgi xK\gbd~_~P� �!� � � 2 "�oqz_`c^az oqzgi � ^ A ^aig^�� � �!� � 5 � � � t t�^3� ^8v [l\_oqz ^8bd�q\
[ `c[loY[lbsk�z_`
oqvc^ �&bs[]\_bszj[]\_^(`]~�^ap8bs�w^8i|i_bs`c[loqz_p8^q�w[l\_^8z�k�z_r B [l\_^(`�[}oY[]bdkqz_`&~_v]^8`]^azC[Soqv]^(eg`]^ai�t�k�v
bszC[l^avc~Gkqr oY[]bdkqz	�<n�kqv<^.1go f ~_rd^Y�Pbht�k�z_r B `]b 1 `c[}o�[lbsk�z_`�oYv]^ �&bs[]\_bdz �q��� ( f ��[l\_^8z|[l\_^
bszC[l^avc~Gkqr oY[]bdkqz t�k�v([l^ f ~G^8vloY[]e_v]^;e_`]^8`5k�zgr B []\_^a`c^�`]b 1 `c[loY[lbsk�z_`*� � z []\_^ zgk�vc[]\_^avcz
~woYvc[?kqt ZSr A ^avc[log� [l\_^8v]^ f o B A ^mzgkj`�[}oY[]bdkqz_`��&bs[]\_bdz [l\g^;`c~G^8pabh�w^ai i_bs`c[}oYz_pa^ �#� z
[]\_bd` p
oq`c^q��[]\_^|z_^aoqv]^8`c[,� `c[loY[lbsk�z oY`]`]bs��z f ^8z
[ f ^�[l\_kyi bs`�e_`c^ai�t�kqv bszC[l^avc~Gkqr oY[]bdkqz
`cbdz_p8^ zg^
oqvc^a`c[,� `�[}oY[]bdk�z oq`c`]bs��z f ^azC[�i_kK^8`&z_kq[&`]~�^ap8bst B omi_bs`c[loqz_p8^ 2 \_^azgpa^?k�z_r B k�z_^
`�[}oY[]bdk�z bd` e_`]^8i	��� \
e_`a�)bsz�i_oY[}o�� `]~woYv]`]^�oqv]^aoq`a��[l\_^;bsz � ^avc`]^3� i_bs`c[}oYz_pa^ f ^8[]\_kKi bd`
i_^8��^azg^avlo�[l^ai bsz
[]k []\_^�z_^
oYv]^a`�[-� `c[}o�[lbsk�z f ^�[l\_kyi�� A eg[m[l\g^jk � ^avloYrdr bszC[l^avc~Gkqr oY[]bdkqz
`cp}\_^ f ^(bs`�`]k �w^.1Kb A rs^�[l\_oY[�bsz_`]bsi_^S[]\_^�`]o f ^�~Gkqr B ��k�zP�g`]k f ^S��v]bsi�~GkqbdzC[l` f o B e_`]^
`c^ � ^8vloqr�`�[}oY[]bdk�zg` �&\gbdrs^ kY[l\_^8v]` f o B eg`]^?k�z_r B om`]bsz_��rs^ `�[}oY[]bdkqz	�

� e_v#bdz � ^av]`c^3� i_bd`�[}oqzgpa^ f ^8[]\_kKi;bs` `ck f ^*�&\woY[ i_b �P^8v]^azC[ t�v]k f [l\_^<pak�z � ^azC[lbsk�zwoqr
k�zg^a`�i_^8`]pavcb A ^ai bdz f k�`�[ �q^ak�`�[}oY[]bd`�[lbspa` A kyk�(
`�k�v�t�vck f []\_k�`]^ p8k f0f k�z_r B e_`]^8i
bszW[]\_^|rsbs[]^av]oY[le_vc^ � "Soqbsz_bsz_�_� �!��� � 2 � `lo�o�(
`�oqz_i xKvcb � oq`�[}o � og� �!� � � � � � \g^ f oqbsz

� �



i_b �G^av]^8z_pa^8`mbdz � k�r � ^ ��b � []\_^�`c[loY[lbsk�z `c^
oqvcp}\_bsz_� f ^8[l\gkKi�oqzgi���bsb � [l\_^�e_`]^�kYt�[l\_^
z_^aoqv]^8`c[,� `c[loY[lbsk�z f ^�[l\_kyi|bht)[l\g^5`]~�^ap8bs�_^ai rs^az_�q[]\|`cp
oqrs^a`(oYv]^N^31Kpa^8^ai_^8i bsz|vc^a��bsk�z_`
�&bh[l\jrdk!� `c[}o�[lbsk�z ig^az_`cbs[ B � � \_^N`]~wo�[lbdoqr rd^8z_�q[]\ `cp
oqrs^?bd`�o f ^aoq`]egv]^Nkqt []\_^Npak�\_^8v,�
^8z_pa^;kqt o�parsb f o�[l^ �_^arsi	� � t ['� k|~�k�bszC[l` oqv]^0z_^aoqv ACB ��[l\_^;pakqv]v]^8r o�[lbsk�z�p8kK^ � p8bd^8zC[
kqt+[l\_^8bdv�parsb f oY[]^5~woqv]o f ^8[]^av]`Sbd`�parsk�`]^5[]k�e_zgbs[ B oqz_i���bsz.��^azg^avloYr���[l\_^ pak�vcv]^8r oY[]bdkqz
p8kK^ � p8bd^8zC[(i_^ap8v]^aoq`]^8`?oq`�[]\_^5i_bs`c[loqz_p8^ A ^�['� ^8^az [l\g^ ['� k�~GkqbdzC[l`Sbdz_p8v]^aoq`]^8`�� �<`]e#�
oqrsr B ��t�k�vNo \_k f k��q^az_^8k�e_`?�w^arsi�� []\_^;rd^8z_�q[l\ `]paoqrd^ kqt []\_^0�w^arsi�bs` ig^8�wz_^8i oq`?[l\_^
i_bs`c[loqz_p8^ vc^
oqp}\_^8i �&\_^8z�[l\_^0p8k�v]vc^ardoY[lbsk�z�p8kK^ �;pabs^azC[ bs` ^8�
ewoqr�[lk �
� � � Z�rs[]\_k�e_�q\
k�egv)\_bs��\_r B bdzg\_k f k���^8z_^ak�eg` i_oqbdr B p8rdb f oY[l^ �w^8rdig` igkNzgkq[�k A ^ B [l\_bs`#i_^apao B bsz_�Nv]e_rs^q�
[]\_^�rs^az_�q[]\�`]p
oYrd^8`&oqv]^�`�[lbsrdr�o ��kKkyi�vc^8t�^avc^az_p8^(t�k�v p8^avc[loqbszjp8k�\_^8v]^azgpa^���� z�[l\gbd`�[]\_^3�
`cbd`8�S�Y��� ( f oqz_i ��� ( f oqvc^|e_`c^ai oq`;[l\_^.rs^azg�q[l\ `cp
oqrs^a`�kYt�[l^ f ~�^av]oY[legv]^ oqzgi
~_vc^ap8bd~_bh[}o�[lbsk�z���v]^8`]~�^ap8[]b � ^ar B � � \_^a`c^ rs^az_�Y[l\ `]p
oYrd^8`5oqvc^0oq~_~_vck�1gb f oY[l^ � oqrse_^a`Noqzgi
\wo � ^(r oqvc��^(vloYz_��^a` kqt�e_z_pa^8vc[loqbdzC[]bd^8`���nwvck f [l\_^(`�[le_i B kqt "�e��.oqz_i xK\_bs~_~ � �!� � � �
k�z [l\_^ `�[lk�v f i_oY[}o�bsz � rsrdbsz_k�bs`a� ��� ( f bs`(o�v]^aoq`]k�z_o A rs^ � oqrdeg^5t�k�v�[]\_^ iwoYbdr B ~_vc^3�
p8bd~_bh[}o�[lbsk�z rs^az_�q[]\ `]paoqrd^ � � \_^.p}\_kqbdp8^ kqt�[l\gbd` � oqrse_^.`c\_k�e_rsi oqrs`]k p8k�z_`]bsi_^8v�[l\_^
`�[}oY[]bdk�z i_^azg`]bh[ B ��� t�[l\_^�`c[loY[lbsk�z�ig^az_`cbs[ B bd` � ^av B rdoqvc��^q�yk�z_^ f o B p}\_kyk�`]^ � �/( f [lk
vc^ai_e_p8^m[l\_^mz_kqbd`c^ t�v]k f i_bd`�[}oqzC[?`�[}oY[]bdk�zg`�� � \_^mrs^azg�q[l\ `]paoqrd^ t�kqvS[l^ f ~�^av]oY[legv]^0bd`
^8`c[lb f oY[l^8i t�vck f [l\_^0`c[]e_i B kYt "�oqz_`c^az oqz_i � ^ A ^ai_^�� � �!� � 5 � � � \_^ B pak�z_`cbdig^av]^8i
oqzgzye_oqr�iwoY[lo
��� � kqz
[]\_r B iwoY[lo�\_o � ^ `cb f bsr oYvNvc^a`ce_rs[]`�� � < ^0k A [}oYbdz_^8i kqe_v(rd^8z_�q[]\
� oqrse_^ ACB igb � bsi_bdzg� [l\g^absv]`a� � � �Y���+( f � ACB ����� %��g��oY`]`]e f bsz_� [l\woY[0[]\_^ i_oqbdr B
[]^ f ~G^8vloY[]e_v]^ oqz_k f oqrsbd^8`?oqv]^5bdz_ig^a~�^az_i_^8zC[(t�v]k f ^
oqp}\ kY[l\_^8v���� \_^mp}\_kqbdp8^mkqt�[l\_^
rs^az_�Y[l\ `]paoqrs^a`?\woq`(oYrd`ck A ^a^8z � oqrdbsiwoY[]^ai ACB ^.1_o f bsz_bsz_��z
e f ^av]kqe_`?ZSr A ^8vc[}o�i_oqbdr B
� ^
oY[]\_^av f oq~_`*�
� \_^Ne_`]^Nkqt t�oqv<o!� o B `c[loY[lbsk�z_` f k�`c[�rdb (q^8r B bszC[lv]kyi_e_p8^a` f k�v]^Nz_k�bs`]^ �&\_^azj[l\_^

bsz_\_k f k��q^az_^8k�e_` []^ars^ap8k�z_z_^8p8[lbsk�z ~_oY[][]^av]zg`+oqvc^#z_kq[ (yzgk �&z2� � e_v�`c[}o�[lbsk�z `c^
oqvcp}\_bsz_�
f ^8[]\_kyi�bdzg\_^avc^azC[lr B oYi���e_`c[]` []k [l\g^S`c[loY[lbsk�z i_^az_`cbs[ B � � \g^S`]^aoqv]p}\gbdz_� f ^�[l\_kyi�oqzgi
p8k f ~_eg[}o�[lbsk�zwoqrNoqrs��k�vcbs[]\ f oqeg[]k f oY[lbsp
oYrdr B ^31Kparse_i_^ [l\_^ f k�v]^ i_bs`c[}oYz
[ `c[loY[lbsk�z_`
�&\_^8z []\_^avc^Soqvc^�`�[}oY[]bdkqz_`#parsk�`]^8v [lk o?��v]bsi ~�k�bszC[�� � z_p8rdeg`]bsk�z�kqt�oNi_bs`c[loqzC[ `�[}oY[]bdkqz � `
iwo�[}og���&\_bsp}\ i_k z_kY[�v]^8~_v]^8`]^8z
[�[]\_^.��vcbdi�~Gk�bszC[
�&p
oYz k�z_r B t�egvc[l\g^av�i_bs`c[]k�vc[ [l\_^
bszC[l^avc~Gkqr oY[]bdkqz vc^a`]egrs[&t�v]k f [l\_^([]v]e_^��w^8rdiP� �&\gbdp}\ rd^aoqi_` [lk;k � ^av � ` f kykq[]\_bdzg� �

� %



� \_^�bsz � ^8v]`]^.� i_bs`c[loqz_p8^ f ^8[]\_kyi&� �#� � � bd` o5~GkqbdzC[-� ^a`�[lb f o�[lbsk�z�� A eg[�� ^�z_^a^8i�[l\_^
`c~woY[lbdoqr � oqrse_^;t�kqvN^aoqp}\ ~�k�r B �qk�z	� < ^;e_`]^8i�[l\_^;v]^8��e_rdoqv � ��( f � ACB � � � ( f ��v]bsi��
oq`?bsz []\_^ ~gv]^ � bsk�e_`N`]^8p8[lbsk�z���[lkjpak � ^8v5Z�r A ^av�[}o �&bs[]\ oY[Nrs^
oq`�[5k�zg^ ��vcbdi ~�k�bdzC[Nbsz
^aoqp}\ ~Gk�r B ��k�z	��� \g^mbdz � ^8v]`c^3� igbd`�[}oqz_p8^ f ^�[l\_kyi bd`(eg`]^ai t�k�v�^
oqp}\ ��vcbdi ~�k�bszC[(bdz o
~�k�r B �qk�z	��� \_^�parsb f o�[l^ ~_oqvlo f ^�[l^av k � ^av�[l\_^ ~Gkqr B ��k�z � bd`�[l\_^ oqv]bh[l\ f ^�[lbsp o � ^8vloq��^
kqt []\_^ �� � t�kqv�oqrsrG[]\_^���vcbdi�~�k�bsz
[]`��	 � bsz_`cbdi_^ � ��`c^a^?� oqp (q^ B ^8[&oYr �s� �!��� � � � "�^azgpa^q�

��� � �
� �

����� � �
�� � + � �#� % �

� t�o `�[}oY[]bdkqz�bd` bdz_`cbdig^S[l\_^�~Gkqr B ��k�zP�y[]\_^az�`ck f ^S��vcbdi�~�k�bszC[l` f e_`c[ A ^�z_^
oqv [l\_^
`�[}oY[]bdk�zP�YoYz_i?\_^az_p8^q��[l\_bs`�`c[}o�[lbsk�z � ` � ^abs��\C[�bd` � ^av B r oqvc��^���� \
e_`a�Ybsty[l\g^ zgk�vc[]\#� `ck�eg[l\
oqzgi�^
oq`�[-� � ^a`�[<i_b f ^8z_`]bsk�z_`<kqt o ~Gkqr B ��k�z�oYv]^?o A k�eg[ [l\_^(`]o f ^q�_[l\g^az�[l\_^(p8rdb f oY[l^
� oqrse_^a`?k � ^8v([l\_^0~�k�r B ��kqz oYv]^0i_^8[]^av f bsz_^8i f oqbsz_r B.A
B [l\_^0`c[loY[lbsk�z ��` � bsz_`]bsi_^m[l\_^
~�k�r B �qk�z	� "�k!� ^ � ^8va��bht<o ~�k�r B �qk�z�bs`5rsk�z_�|oqz_i zwoYv]v]k!�?�+o|`c[loY[lbsk�z�kqeg[l`cbdi_^Y� A eg[
z_^aoqv [l\_^?~�k�r B �qk�z�� f o B oqrs`]k0pak�zC[]v]b A eg[l^?[lkm[]\_^?~Gk�r B ��k�zjiwoY[lo
�
� z�[]\_^Siwo�[}o ig^az_`c^�v]^8��bdkqz��K[]\_^��w^8rdi�v]^a`ce_rh[lbsz_� t�v]k f bsz � ^8v]`]^.� i_bs`c[loqz_p8^ � ^abs��\C[-�

bsz_�&bd` ` f kKkq[]\_^av�[]\woqz([l\g^ kqz_^)t�v]k f z_^
oYv]^a`�[-� `c[}o�[lbsk�zNoq`]`cbd��z f ^8zC[
� A eg[ [l\_^#bsz � ^avc`]^.�
i_bs`c[loqz_p8^ � ^8bd�q\
[]bdzg� f bs��\C[)\_o � ^�k � ^8v,� ` f kKkq[]\_^ai [l\_^ �w^arsi0oqz_i v]^aige_pa^8im^31y[lvc^ f ^a`*�
� \_^��_^arsi_`�kYt�[]\_^ f k�zC[l\_r B ~_vc^ap8bd~_bh[}o�[lbsk�z|oYz_i�iwoqbsr B�f ^aoqz�[l^ f ~�^av]oY[legv]^ f o B�A ^
` f kykq[]\j^8z_k�e_�q\��woqz_i�[]\_^(bdz � ^av]`c^3� i_bd`�[}oqzgpa^/� ^abs��\C[lbsz_� f o B B bd^8rdijv]^aoq`]k�z_o A rs^Nvc^3�
`ce_rs[]`��+n�kqv�i_oqbdr B ~_vc^apabs~_bh[}oY[]bdkqz��q\_k!� ^ � ^ava�Y[l\_^ bdzC[]^av]~�k�rdoY[lbsk�z f ^8[l\gkKi kqt�[l^8z vc^a`]egrs[]`
bsz []kKk f oYz B iwo B ` �&bh[l\|~_v]^8pabs~_bs[loY[lbsk�z.bsz.o f k�zC[l\��>�&\_bdp}\|vloqbs`]^8`S[l\_^N~_vc^apabs~_bh[}o��
[]bdk�z�t�vc^a�
e_^azgp B kqt om~Gkqr B ��k�z2�#n�kqv�^31go f ~_rs^q��bht+^ � ^azjk�z_^?kqt�[]\_^(~Gkqr B ��k�z � `&z_^aoqv,�
^8`c[<`c[loY[lbsk�z_`&v]^8pak�vci_^aijz_k�z � �a^8v]k0~_vc^apabs~_bh[}oY[]bdkqzjt�k�v&om��b � ^8z i_o B �wbdz � ^av]`c^3� i_bd`�[}oqzgpa^
� ^abs��\C[lbsz_� �&bsrdr B bs^arsi�o z_kqz#� �8^av]k ~_v]^8pabs~_bh[}oY[]bdk�z;t�k�v#[l\_^<~Gkqr B ��k�zP�y^ � ^8z�[l\_k�eg��\�oqrsr
kq[]\_^av zg^
oqvc^a`c[�`c[loY[lbsk�z_` t�k�v [l\_bs`&~Gk�r B ��k�z f o B oqp8[]ewoqrsr B \_o � ^ vc^ap8k�v]i_^8i �8^avck ~_vc^3�
p8bd~_bh[}o�[lbsk�z5t�k�v�[l\_^ iwo B ��� \_bd` p
oqz5`]bs��z_bh�wp
oqzC[]r B bdz_p8v]^aoq`]^ []\_^ zye f5A ^av)kqt_iwo B ` �&bs[]\
~_vc^ap8bd~_bh[}o�[lbsk�z	��nwk�v ^31go f ~_rs^q��[l\g^ �!� � �.:#� � $ egz_^ parsb f oY[]k�rsk�� B kqt � 
������	�N\woq`#� � � �
iwo B ` �&bs[]\0~_v]^8pabs~_bs[loY[lbsk�z;e_`]bsz_�([l\g^<i_oY[}oSt�vck f []\_^ bdz � ^av]`c^3� i_bd`�[}oqzgpa^ f ^�[l\_kyi�� A eg[
[]\_^ i_o B ` �&bs[]\|~_vc^ap8bd~_bh[}o�[lbsk�z|t�k�v � 
����
����oqp8pak�vci_bdzg� [lk;k�e_v<`]p}\g^ f ^5bs`�kqz_r B � %
� 5
iwo B `�� � \_^Nr oY[c[l^8v�bs` f kqv]^Nv]^
oY`]k�zwo A rd^ oqz_i � ^8v B `]b f bdrdoqv&[lkm[l\g^ �!� � �3:#� �mz_kqv f oqr

���



� oqrse_^�t�vck f oYp8[le_oqr vc^ap8k�v]i_^8i�iwoY[}o o�[ z_^aoqv ACB `�[}oY[]bdkqz_`��&� \_^�t�kqrdrsk!�&bdz_� `c^ap�[lbsk�z
i_bs`]p8e_`]`c^a`<[l\_^?\woqzgi_rdbsz_�;kqt)i_oqbdr B ~_vc^ap8bd~_bh[}o�[lbsk�z bszji_^8[loqbdr �
� z oqi_i_bh[lbsk�z []k bdz � ^8v]`c^3� igbd`�[}oqz_p8^ � ^abs��\C[lbsz_�_� k�z_^2paoqz pakqz_`]bsi_^av bsz � ^avc`]^.�

i_bs`c[loqz_p8^3� `c�
ewoqv]^�� ^abs��\C[lbsz_�_� oqrd`ck p
oqrsrd^8i []\_^�~�k � ^av ��� bdz � ^av]`c^3� i_bd`�[}oqzgpa^ � ^abs��\C[-�
bsz_�_�0�&\_bsp}\�t�k�rdrsk!�&` [l\_^�`lo f ^�pak f ~geg[}oY[]bdkqzwoqr�~_vckKp8^ai_egv]^a`*� � e_^ [lk.[l\g^�\_bs��\_^av
~�k!� ^8v kqt&[l\_^�bdz � ^8v]`c^jigbd`�[}oqz_p8^q��[l\g^��w^arsi bs` f k�v]^�rskyp
oqrsb �8^ai	�&� \
e_`8� bht�o|~�k�r B �
��kqz \woq` `c[}o�[lbsk�z_` bsz_`]bsi_^Y�#[]\_^�p8rdb f oY[l^�~woqvlo f ^�[l^8v k � ^av [l\_^�~�k�r B ��k�z bs` `]e A ��^ap�[
[]k rsbs[c[lrs^0bdz��_e_^az_p8^ t�vck f [l\g^;`�[}oY[]bdkqz�iwoY[lo�k�eg[l`cbdig^ kqt [l\_^;~�k�r B ��kqz	� 
 k f ~_oqv]^8i
[]k bsz � ^8v]`]^.� i_bs`c[loqz_p8^ � ^abs��\C[lbsz_�_�S[]\_^ bdz � ^8v]`c^3� igbd`�[}oqz_p8^3� `]�
ewoqvc^ � ^8bd�q\
[]bdzg� B bd^8rdig`
o rd^8`]`�` f kKkq[]\�p8rdb f oY[l^j�w^arsi i_e_^j[lk [l\_bs` rskyp
oqrsb �aoY[lbsk�z ^��P^8p8[�� � z t�oqp8[a� oq`0[l\_^
~�k!� ^8v,� z kqt<[l\_^�bsz � ^avc`]^.� i_bs`c[loqz_pa^ � ^8bd��\C[]bdz_��oq~_~_vckCoqp}\_^8` bszg�wzgbs[ B � [l\g^j~�k!� ^8v,� z
bsz � ^avc`]^.� i_bs`c[loqz_pa^/� ^8bd��\C[]bdz_� A ^8pak f ^8`<[]\_^?z_^
oqvc^a`�[-� `�[}oY[]bdkqz|oq`c`]bs��z f ^azC[��

����� � 7��  *�� = %S> �." � /�"; ��  #%�$�*�� *�>�3N>)*a";, /C �%	��
.%(, $ 7

Z ~�k�r B �qk�z � ` ~gv]^ap8bd~gbs[loY[lbsk�z t�vc^a�
e_^8z_p B bsz � k�r � ^a` [l\_^&~�k�r B �qk�z � ` z
e f A ^8v kYtP~_vc^ap8bd~#�
bh[}oY[]bdkqz iwo B ` bdz o f k�zC[l\��+[]\_^�^.1_oYp8[miwo B ` kqt�~_v]^8pabs~_bs[loY[lbsk�z��#oYz_i�[l\g^�o f k�e_zC[l`
~_vc^ap8bd~_bh[}o�[l^ai � � ` A k�vcz�oqz_i "<e_r f ^Y� �!���;5 � � ��zKt�k�vc[]e_zwoY[]^ar B �g[]\_^(bdz � ^av]`c^3� i_bd`�[}oqzgpa^
f ^8[]\_kyi p
oqz_zgkq[�p8k�v]vc^ap8[]r B i_^8[]^av f bsz_^ []\_^ ~_vc^apabs~_bh[}oY[]bdkqz t�vc^a�
e_^8z_p B|A ^8p
oqe_`c^ [l\_^
f ^8[]\_kyi B bs^arsi_`([lkyk f oqz B � ^8[?iwo B `?oqz_i []kKk�rsbh[][lrs^m~_vc^apabs~_bh[}oY[]bdkqz ~�^avSiwo B t�k�v(o
��vcbdi ~�k�bszC[
��oqz_i \_^8z_pa^mt�k�v�o�~Gk�r B ��k�z�� p8k f ~woqvc^ai [lk�[l\g^ [lv]eg^mpak�z_igbs[]bdk�zg`�� � \_^
vc^a`]egrs[]` t�vck f [l\g^�bsz � ^avc`]^.� i_bs`c[loqz_pa^ f ^�[l\_kyi�\_o � ^�` f oqrdrs^av � oqv]bdoqz_p8^ A kq[]\ bsz `c~woqp8^
oqzgiW[lb f ^�� xKbsz_pa^j[l\_^ v]kykq[ f ^aoqz `c�ye_oqv]^.^8v]vck�v ��{S�|x � � �#[l\_^ f ^aoqz o A `]k�rseg[l^
^8v]v]kqv ��� Z � � ��oqz_i�[l\_^ f ^
oqz A bdoq`]^8i|^avcv]k�v ��� A�� � ��i_^��wz_^8i ACB t�k�v f e_rdoq`/� � � % � :
� � � � � ��oqv]^ f ^
oqz|~_v]k�~�^av�[lbs^a`�kqt)i_b �G^av]^8z_pa^8` A ^8['� ^a^az []\_^ k A `]^8v � ^8i iwoY[lo�oqz_ij[l\_^
bszC[l^avc~Gkqr oY[]^ai0iwoY[log�Cbh[#bd`�z_kY[�`]e_vc~_v]bs`]bsz_�?[l\wo�[�[l\_^ bsz � ^avc`]^.� i_bs`c[loqz_pa^ f ^8[l\gkKi B bd^8rdig`
f k�vc^?oqpap8e_vloY[]^(v]^8`]e_rh[l` [l\_oqz�[l\_^(zg^
oqvc^a`c[,� `�[}oY[]bdk�z f ^8[]\_kyi��&\g^az�[l\_^8`]^ f ^
oq`ce_v]^8`
kqt ^avcv]k�v&oYv]^?e_`]^8i	�
A ^8p
oqe_`c^ []\_^ v]^a`ce_rh[l` t�vck f []\_^ bdz � ^8v]`c^3� igbd`�[}oqz_p8^ f ^8[]\_kKi �_[�[l\_^ f k�zC[l\gr B

f ^
oYz � ^8v B � ^arsr���[l\_^ f k�zC[l\_r B [lkq[loqr�pak f ~_eK[l^ai t�v]k f []\_^ f ^�[l\_kyi�bs` oqpap8e_vloY[]^��

���



� e_v#pavck�`]` � � oqrsbdi_oY[lbsk�z0t�k�v f kqz
[]\_r B [lkq[loqrd`�t�k�v�� � ^�`�[}oY[]bdkqz_` `ce_~_~�k�vc[]`�[l\_bs` p8k�z_p8rde#�
`cbdk�z ��`]^8^?xK^ap�[lbsk�z � � % t�k�v []\_^�z
e f ^avcbdpaoqr�vc^a`]egrs[]` � �@� \
e_`8�_[l\_^ f k�zC[]\_r B [lkq[loqrs` t�k�v
o5�qv]bsi�~GkqbdzC[�� oqz_i�\g^az_p8^?o5~Gkqr B ��k�z�� oqvc^Spak f ~geg[l^8i�t�v]k f [l\_^�bdz � ^av]`c^3� i_bd`�[}oqzgpa^
f ^8[]\_kyi	�
� \_^ kqz_r B � o B [lk�oYp}\_bd^ � ^0o�~�^av�t�^ap�[?oq`]`c^a`c` f ^azC[Nkqt#~_vc^apabs~_bh[}oY[]bdkqz.t�v]^a�
e_^8z_p B

bs`([lk�\wo � ^;`c[loY[lbsk�z_`?^ � ^av B �&\g^av]^�k�z ^
oqp}\ ~Gkqr B ��k�z2� � t pak�egv]`]^Y� igk�bdzg�j`ck bs`?b f �
~�k�`]`cb A rd^ � � z�oqi_igbs[]bdk�zP�#[]\_^�i_^��wz_bh[lbsk�z kqt&~_v]^8pabs~_bh[}oY[]bdk�z k � ^8v0o.~Gk�r B ��k�z bs`mz_kq[
f oY[]\_^ f oY[]bdpaoqrdr B � ^arsr � i_^8�wzg^ai	� � \_^8v]^�t�k�v]^Y�?oq`joqz oYrs[]^av]z_oY[lb � ^Y� � ^ pak�z_`cbdig^av]^8i
[]\woY[&[l\_^N~_vc^apabs~_bh[}oY[]bdkqz.kqt�o;~Gkqr B ��k�z � `<pa^8z
[]v]k�bsi.bsz_i_bsp
oY[]^ai �&\g^8[l\g^avSkqv<zgkq[�[]\woY[
~�k�r B �qk�z.\woqi ~gv]^ap8bd~gbs[loY[lbsk�z k�z o��qb � ^az iwo B � 8 o f ^ar B ��bht#[l\_^ p8^azC[lvck�bsi k A `]^8v � ^8i
~_vc^ap8bd~_bh[}o�[lbsk�z�� [l\_^8z � ^ p8k�z_p8rde_ig^ai [l\wo�[�[l\gbd`�~�k�r B ��k�z oqrs`]k�\woqi ~_vc^apabs~_bh[}oY[]bdkqz
[]\woY[?iwo B � ��`cewoqrsr B ��[]\_^;pa^azC[]v]k�bsi kYt o�~Gkqr B ��k�z&� oq` zgkq[([l\_^;rskKpaoY[lbsk�z kqt oj`�[}o��
[]bdk�z2� � \_^ p8^azC[lvck�bdi � `(z_^aoqv]^8`c[?`�[}oY[]bdk�z|bd`S[]\_^ A ^a`�[(bdzgi_bdpaoY[lbsk�z.t�k�v<[l\_^5pa^azC[]v]k�bsi � `
~_vc^ap8bd~_bh[}o�[lbsk�z.oqzgi \_^8z_pa^?[l\g^ ~�k�r B �qk�z � `�~_vc^ap8bd~_bh[}o�[lbsk�z	� � \yeg`a� � ^Ne_`]^8i|[l\g^Np8^az#�
[]v]k�bsi � `5z_^aoqv]^8`c[0`c[loY[lbsk�z oY` [l\g^�~_v]^8pabs~_bh[}oY[]bdk�z bsz_i_bsp
o�[lk�v kqt<o|~�k�r B ��kqz oqz_i�oqrs`]k
oq` []\_^ � oqvcb oYz_pa^Nbdzgi_bdpaoY[lkqv�� � \g^N[]kq[}oqr f k�zC[]\_r B ~gv]^ap8bd~gbs[loY[lbsk�z.kqt+o0~Gk�r B ��k�z���oq`
p8k f ~_eg[l^8i t�vck f [l\g^<bsz � ^8v]`]^.� i_bs`c[loqz_p8^ f ^8[l\gkKi��yoqzgi;[]\_^�~gv]^ap8bd~gbs[loY[lbsk�z0t�v]^a�
e_^8z_p B
� oq`#pak f ~_eK[l^ai;t�v]k f [l\_^&z_^aoqv]^8`c[-� `c[loY[lbsk�z f ^�[l\_kyi	��nwk�v)[]\_bs` vc^
oq`ck�z��yk�e_v f ^8[]\_kyi
bs`&p
oqrsrd^8i|o �c\ ByA v]bsi f ^�[l\_kyi	� �

nwk�v�o ��b � ^az iwo B � �P[l\_^5~_v]^8pabs~_bs[loY[lbsk�z
�����	� k � ^av?o ~Gk�r B ��k�z � oq`�p8k f ~_eg[l^8i
t�vck f []\_^(t�k�rdrsk!�&bdzg� ^ f ~gbdvcbdpaoqr�oqz_i�iwoY[lo�� i_vcb � ^azjt�k�v f e_r o �

�����	��

���6� � � � �����	����
���� ��� � �����	����
�������� ���!� � �
�����	����
�������� ���!��� � � � �#� � �

�&\_^8v]^������	����

��� ��� � bs`5[l\_^ f kqz
[]\_r B [lkY[}oqr ~_v]^8pabs~_bh[}oY[]bdk�z kYt [l\_^ �#��� ~Gkqr B ��k�z
p8k f ~_eg[l^8i t�vck f [l\g^Nbsz � ^8v]`]^.� i_bs`c[loqz_p8^ f ^8[l\gkKi�� ����������
�������� ��� ��� � bs` [l\_^ f k�zC[l\gr B
[]kq[}oqrY~_v]^8pabs~_bh[}oY[]bdk�zNkqt
[l\g^�`c[}o�[lbsk�z ��` � z_^
oYv]^a`�[�[lk�[l\g^ p8^azC[lvck�bsi��qoYz_i �����	����
�������� ����� � �
bs` [l\g^�~_v]^8pabs~_bh[}oY[]bdk�z�kqt []\_^�`�[}oY[]bdk�z�zg^
oqvc^a`c[ []k5[l\g^�pa^8z
[]v]k�bsi�t�k�v []\_^���b � ^8z�iwo B � �
� z0[l\_^<b f ~grd^ f ^8zC[}oY[]bdk�z�kqtP[]\_bd` \ ByA v]bsi�t�k�v f e_rdog�
bs[ bs` egz_i_^avc`c[]kKkyi []\woY[@�&\_^az;[l\_^
i_^8z_k f bszwoY[lkqv �����	����
�������� � � ��� � � oq` �a^8v]kmt�k�v o �qb � ^az f k�zC[l\!� �g[l\g^az �����	��

��� � � �
� oq`<oq`]`cbd�qz_^aij[l\_^ � oqrse_^ �a^avck �

� �



� rd^aoq`]^Nz_kq[]^([l\woY[&bszj��^az_^8vloqr
��
� � �

�����	��
���� � � � � �����	����

���6��� � + � �#� � �

8 o f ^ar B ��[l\_^ f k�zC[l\_r B []kq[}oqr+~_v]^8pabs~_bs[loY[lbsk�z t�k�v?o�~Gk�r B ��k�z bd`?z_kY[?p}\woqz_��^8i oYt�[]^av
e_`cbdzg��[l\_^ ~gv]^ap8bd~gbs[loY[lbsk�z t�v]^8�yeg^az_p B t�k�v f e_rdo&� �#� � � 7 ��� \_bd`(\ ByA vcbdi t�k�v f e_rdo�pak f �
A bsz_^8`?[]\_^0bdz � ^av]`c^3� i_bd`�[}oqzgpa^�oYz_i z_^
oqvc^a`�[-� `�[}oY[]bdkqz f ^8[]\_kyi_`��#� [Nbs`(^ f ~_bsv]bsp
oqr#oqzgi
iwo�[}o�� i_v]b � ^8z|oqzgi vc^a�
e_bsv]^a`<pavck�`]` � � oqrsbdi_oY[lbsk�z��w��b � ^8z|bsz.xy^ap8[]bdkqz � � %
�

� � -L��
��_�<79��@6�	=]���#-������<-��)
�%(�<������D��������
	�����
������������ ������5!��
��P���6-6�$
����N�$���$�<� ��"$�(%#�������$�������<-
D`�<"L� � �<��� :<�<- +!� ��-�:I��
��;
 ��7!"��.
 D`�6"��J+���� 0/�����C79���#�("�� �#@<�(- ��
!�<+�:6
 ��
!�G��- @<�#"B���	= 
'��� �$�<-!%	�
���<-���
����L���<�$�<���������! "�#�%$ ��� �3�.� -!���C-��(%#�(�$���<"������&�#�("��9E1F&�#-!%#�8�<- �(''%#�#�'�$���6- �$�,��
!�J"$+���� �*)'E,+��
�'%#%	+!"$�(5'
���0*�#@<�("*��+!%B
L%#�6� �)�/��"$� "B��"$�1�<-!
O�<-����N�8����-!�<"3%	�6-!%	�("�-KE

� 5



� � ��� � 
 � �

� � � � � ��� � � � � � � ��� �

n�o f bsrdbdoqvcbs[ B �&bh[l\�[l\g^SiwoY[lo5bs`�oqz�oY`]`]^�[ bsz�oqz B `�[}oY[]bd`�[lbsp
oqrG`c[]e_i B � � b �
zgk�v k � ^avc`]bs��\C[l`�oqz_i f o!��k�v p8k�z_pa^8~g[le_oqr ��o��&`&p
oqz�~_rdoq��e_^Noqz B `�[le_i B �
� b f ^5`c~G^8z
[�t�o f bdrsbdoqv]b��absz_��kqz_^a`c^arht �&bs[]\ [l\g^5iwoY[lo;bs`<kqt�[l^8z|v]^3��oYv]i_^8i
ACB oS�
e_bdp (5v]^ap8k���z_bh[lbsk�z0kqt �&\_^8z oYzm^av]vck�v)\woY`)kKp8pae_vcv]^8i	� � � `]o�o�(
` oqz_i
xyv]b � oY`c[}o � og� �!� � � � �

� ��� � � '+%( �;% � � 3?>�3

�����	��
���
	����������������
	�����

� \_^ p8rdb f oY[l^ `�[}oY[]bdkqz_` �&bs[]\_bdz0Z�r A ^av�[}o(oqz_im[]\_k�`]^ ��7 kYtGrsk�z_�qbs[]e_i_^�[lk�[]\_^ ^
oY`c[#oqzgi
� ^a`�[
� � 7 kqt�r oY[]bs[]e_i_^ [lk([]\_^ z_k�v�[l\��
oqzgi�� 7 kqt�rdoY[lbh[legi_^ [lk�[l\g^<`ck�eg[]\ � ^avc^<eg`]^ai0t�k�v
bszC[l^avc~Gkqr oY[]bdkqz	��ZSr A ^8vc[lo bs` pakqz
[loqbsz_^ai��&bh[l\gbdz�[]\_^SrdoY[]bs[]e_i_^3� rdkqz_��bh[le_i_^ A k�1 � ����798 :
��� 798 � ��� � 7,<=:>� �q� 7 < � � �&bs[]\�[l\_^S`]k�eg[]\;� ^8`c[&pakqv]z_^8v A ^absz_�mpaeg[ k � ACB []\_^({&kKp ( B
� kqe_zC[}oqbsz {�oYz_��^ ��n+bs��`�� � � � oqz_i � � � � � � \
e_`(k�e_v�i_oY[}o � ^avc^ t�v]k f []\_^ `c[loY[lbsk�z_`
bsz_`]bsi_^?[l\_^?^.1g~_oqz_i_^8i|rdoY[lbh[le_ig^3� rsk�z_�qbs[]e_i_^ A k�1 � �65�798�: � �;7)8 � � ��� 7-<=:>� � ��7,< � �
� \_^ i_^8�wzgbs[]bdk�z kqt+[]\_^ A k�egz_iwoqvcbd^8`�t�k�v [l\gbd` A k�1j~_vckKp8^a^8i_`�t�vck f o0zye f5A ^avSkYt

t�oqp�[lk�vc`��#n+bsv]`�[
� � ^���oqzC[]^ai.om`cb f ~_rs^?i_^8�wzgbs[]bdk�zj[lk0i_bs`c[]bdz_�qe_bd`c\ A ^8['� ^a^8z|`c[loY[lbsk�z_`
[]\woY[ � ^av]^ oq~_~gv]k�~_vcb o�[l^(t�k�v&bdzgparse_`]bsk�z|bsz�[l\_^?bsz
[]^avc~Gk�rdoY[]bdk�zj~_vckKp8^a`]` � ^8v]`ce_`�[]\_k�`]^
[]\woY[ � ^8v]^Nz_kq[�� A ^8p
oqe_`c^5kqt [l\_^?bsz � ^avc`]^.� i_bs`c[loqz_pa^mrs^azg�q[l\ `]p
oYrd^8`Soq~g~_rdbs^ai [lk0[l^ f �

� �



~�^av]oY[le_vc^<oqz_i�~gv]^ap8bd~gbs[loY[lbsk�z+���q����( f oqz_i�����( f vc^a`c~G^8p8[lb � ^8r B � �_`c[loY[lbsk�z_`#t�e_vc[]\_^av
[]\woqz �;7 kqeg[l`cbdi_^(kYt [l\_^�~gv]k � bdz_p8^ � kqe_rdi�`cb f ~_r B z_kY[ A ^�e_`]^8i	� nwk�v []\_^ �/� x �KiwoY[}o
`ck�eg[l\ kYt�[l\_^m~_vck � bsz_p8^q� �;7 � oq`(z_kq[�[lbs��\C[(^azgk�e_��\.[]k�^arsb f bszwoY[l^ []\_^ `c\_^a^8v(zye f �
A ^avmkqt<`�[}oY[]bdk�zg`mv]^a~�k�v�[lbsz_� i_e_v]bsz_� [l\g^�~G^8v]bskKi �!� � �3: �q���q� ��`c^a^jn+bs� �0%#� � � � � \_^
vc^
oq`ck�z bs`([l\wo�[ � 7 kqt rdoY[]bs[]e_i_^0bd`Noq~g~_v]k�1Kb f oY[]^ar B ����� ( f �&\_bsrd^ � 7 kqt rdkqz_��bh[le_i_^
bs`moq~_~gv]k�1Kb f oY[]^ar B 5 % ( f oY[ �;��798 rdoY[lbh[le_ig^�� "�^8z_pa^ � ^�v]^8i_e_p8^ai [l\_^�`ck�eg[]\_^avcz
A k�e_z_i_oqv B kYt []\_^ A k�1�[]k�� 7 �#n�egvc[l\g^av f k�vc^q�w`�[}oY[]bdk�zg`�bsz < oq`c\_bsz_�q[lkqz.xy[loY[l^�� ^avc^
z_kY[Sp8k�z_`]bsi_^8v]^ai�� [l\_oY[(bs`a�Goqz B � � x>�G`�[}oY[]bdk�zj[lk;[l\_^ � ^8`c[(kqt ��� 5 7 < � A ^8p
oqeg`]^5kYt
[]\_^&~_\ B `cbdpaoqr A k�egz_iwoqv B b f ~�k�`]^8i ACB [l\_^<{&kKp ( B � kqe_zC[}oqbsz�{<oqz_��^ �#xy[loY[lbsk�z;iwoY[}o
k�vcbd�qbdzwo�[lbsz_� t�v]k f oqv]^aoq`mt�oqvm`]k�eK[l\;� ^8`c[ kqt�ZSr A ^8vc[}o+� k�e_rsiWz_kY[0~_v]k�~�^avcr B v]^a~gv]^3�
`c^azC[?[l\_^mp8rdb f oY[l^0pakqz_i_bh[lbsk�z_`?kqt [l\_^m`ck�eg[l\g^av]z ~woqv�[?kqt [l\_^m~_vck � bsz_p8^ i_eg^ [lk�[l\_^
bsz��we_^8z_pa^Nkqt�[l\_^ f k�e_zC[loqbdzg`��

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

� \_^ vlo���iwoqbsr B p8rdb f oY[l^ iwoY[lo � ^av]^5k A [}oYbdz_^8i ACB ZSZ�n+{ � bsz � oqvcbdkqe_`�t�k�v f `Soqzgi
e_zgbs[]`|kqt f ^aoq`]e_vc^ f ^azC[.t�vck f [l\g^�Z�[ f k�`c~_\_^8v]bsp � z � bsv]k�z f ^8zC[ xK^av � bspa^ ��Z � x �

�oqz_oqiwog�#oqzgi 8 oY[]bdk�z_oqr � pa^aoqz_bsp�oqz_i Z�[ f kq`]~_\_^8v]bsp�ZSi f bsz_bd`�[lv]oY[lbsk�z � 8 � ZSZ � �
� � x � Z ��� \_^�k A `c^av � ^ai;iwoY[lo � ^av]^��_v]`c[#~gv]^a~_oqv]^8i A
B xK\woqzg^ 
 \_^8[]z_^av#oYz_i � k�e_��rdoq`
xgoY`lo�(
bPkYt Z�Z�n){ � � �<z_bs[]` � ^av]^(`�[}oqzgiwoqv]igb �8^ai��wiwo�[}o `]^�[l`�t�vck f � oYv]bsk�e_` oq�q^az_p8bd^8`
� ^avc^ pak f A bdzg^ai��(oYz_i \_k�e_vcr B �
ewoqzC[lbh[lbs^a` � ^av]^ []kq[}oqrsrs^ai oqz_i 
Yk�v�o � ^8vloq�q^ai bdzC[]k
iwoYbdr B �
ewoqzC[lbh[lbs^a`*�
	�ewoqrsbh[ B p8k�zC[lvck�r�~_v]kypa^8i_e_v]^8`�k�zj[l\_^NiwoY[lo � ^av]^ ~G^8vct�k�v f ^ai ACB
A kq[l\�Z�Z�n){ � oYz_i fNB `]^arht A ^8t�k�vc^�[l\_^�iwoY[lo � ^8v]^je_`]^8iWt�k�vmbszC[l^avc~Gkqr oY[]bdkqz�oqzgi
[]\_^a`c^ �&bdrsr A ^5i_^a`cpav]b A ^ai bdz [l\gbd`(`c^ap8[]bdkqz	� � � ^8v B ~_bs^ap8^mkqt vlo�� iwoY[}oK��^31Kpa^8~g[ oq~#�
~woYv]^azC[]r B bsz_p8k�v]vc^ap8[#i_oY[}og��� oq`#e_`c^ai;bdzm[l\g^ bdzC[l^8v]~�k�rdoY[lbsk�z	�#xy^a^ �+o A rd^8` %
� � oYz_i %
� �
t�k�vNo A v]^ao�(
i_k!�&z kqt `�[}oY[]bdk�zg` ACB parsb f oY[]^�~woYvlo f ^8[]^av oqz_i rdkyp
oY[]bdkqz	� 8 kq[]^;[]\woY[
[]\_^?r oqvc��^(z
e f5A ^av<kqt `c[loY[lbsk�z_`<v]^8~Gk�v�[l^8ijt�k�v $ e
(qk�z�� 8 k�vc[]\;� ^8`c[ ��^avcv]bh[lk�vcbd^8`a��oqzgi
8 e_zwo � eg[mbs`5[l\_^ v]^8`]e_rh[0kqt&o t�oYbdrse_v]^ [lk �_rs[]^av k�eK[ `c[loY[lbsk�z_`5k�eg[l`cbdig^�[l\_^ �;7 A k!1 �
A eK[ [l\_bs`&p
oqz A ^(k � ^avcrdkyk�(q^8i|`cbdz_p8^([l\_^?z
e f5A ^av&kqt `c[loY[lbsk�z_` bs`&` f oqrsr�^azgk�e_��\jz_kq[
[]k o �G^ap�[ []\_^S`c~G^8^ai�kqtP[l\_^<bdzC[]^av]~�k�rdoY[lbsk�z�oYrd��kqv]bh[l\ f ` oqz_i�t�e_v�[l\_^8v f k�vc^q�
[l\_^�iwoY[}o
� k�e_rsi kqz_r B�A ^?e_`c^ai|bht z_k zg^
oqvc^av&iwoY[lo � ^avc^5o � oqbsr o A rd^ �

�!�



n+bs��e_vc^ %
� � � ��kyp
o�[lbsk�z�kqt []^ f ~�^avlo�[le_vc^ oYz_i ~gv]^ap8bd~gbs[loY[lbsk�z|`�[}oY[]bdkqz_`��

� o A rs^/%#� ��� � \g^ ~�^avcbdkyi�kqt+vc^ap8k�v]i�t�k�v�[l\g^N`c^ � ^az.iwoYbdr B parsb f o�[l^N~woqvlo f ^�[l^8v]`��

� oYvlo f ^8[]^av xy[loqvc[ � z_i � kqt � o B `
�|o�1G��� bsz ��^ f ~�^av]oY[le_vc^
� v]^8pabs~_bs[loY[lbsk�z �/$ oqz �!� � � % � � ^ap �q���q� %��K� � � �
{ " � < bsz_i �/$ oqz �!��� � % � � ^ap �q���q� �!� � % � �
{<oqi_bdoY[lbsk�z � $ egr �!����5 % � � ^ap �q���q� ��� � � � �

�q�



n+bs��e_vc^ %
� � � ��kyp
o�[lbsk�z�kqt��&bsz_ij`c[}o�[lbsk�z_`��

� �



n bd��egv]^ %
� % � � kKpaoY[lbsk�z�kqt v]^ardoY[]b � ^ \
e f bsi_bs[ B `�[}oY[]bdkqz_`��

���



n+bs��e_vc^/%#� � � � kyp
oY[]bdkqzjkYt+v]oqi_bdoY[lbsk�z�`c[loY[lbsk�z_`*�

��%



� o A rs^ %
� � � 8 e f A ^8v kqt�`�[}oY[]bdkqz_` oqzgi ~_\ B `]bsp
oqr iwoY[}oj`]b��a^;t�k�vN[]\_^�~�^avcbdkyi ��� � �3:
�q�q���g� ACB parsb f o�[l^;~woqvlo f ^�[l^8vN�qv]k�e_~gbdz_�joqzgi ~_vck � bsz_p8^�� � � \_^;o A_A v]^ � bdoY[lbsk�z_`?t�k�v
[]\_^S[l^8v]vcbs[]k�v]bs^a` `�[}oqz_i�t�kqv $ e (qkqz�� 8 kqvc[l\;� ^a`�[ ��^avcv]bh[lk�vcbd^8`a�woYz_i 8 e_z_o � eg[a�wv]^8`]~�^ap3�
[]b � ^ar B � �

��^ f ~ � p8~_z < bdzgi { " {�oYi
�SxKZ ��% � � � �
$ �(� 8 �(� 8 � � ��% � ��� � � �
x � ����% � 5 %�% %
A 
 5 ��5 � ��� 5 � 5
Z A � � �q� � �
� ��� �

�oqz_oqiwom`]e A [lkq[loqr �K� % 5 � �#� � � ��5 � �
� �w���_� ��� ���)�_� ��� �w���w��� �

�
� � � � � � � � 	 � �

z
e f A ^8v�kqt rsbdz_^8` ��� � �
� �g� ����� �K� � � � � ����� � � � �;� � ����� � � � � �����
`cb �8^Nbsz�(ybsrsk ACB []^a` �C���g� � ��� � �C�K� ����� � �g� ����� %g� %����

� �



� k�`�[|kYt5[l\g^�`c[loY[lbsk�z_`ji_bsi z_kY[ \_o � ^�p8k f ~_rd^�[l^ iwoY[}o v]^8pak�vci_`�� xyk f ^ \woYi
f bs`]`]bsz_� iwo B `;oqz_i `]k f ^�kqz_r B o|t�^*� B ^aoqv]`0kqt&iwo�[}o
� nwk�v []\_^�~G^8v]bskKi kYt ��� � �3:
�q�q���g�&bdz []\_^ \_bs`c[lkqv B kYt oqrsrS`�[}oY[]bdkqz_`a��k�z_r B � �#� ��� kqt?[l\_^ i_o B `�\woqi iwo�[}o�t�k�v
[]^ f ~G^8vloY[]e_v]^Y��oqzgi � � � ���:t�k�vm~_vc^ap8bd~_bh[}o�[lbsk�z	��nwk�v0oqz B iwo B �&bh[l\ ~_vc^apabs~_bh[}oY[]bdkqz
iwo�[}o A eg[�z_kY[ [l^ f ~G^8vloY[]e_v]^�i_oY[}og�yk�v � bdp8^3� � ^avc`log�_[]\_^ f bs`]`]bsz_�mp8rdb f oY[l^�~_oqvlo f ^�[l^av
� oq` �woq����^8i ACB .�,�,�,�
 , bdzW[l\_^ v]^ap8k�v]iW[lk�bsz_i_bsp
o�[l^ []\_bs` [lk [l\_^ e_`]^8v�oqz_i [l\_^
bszC[l^avc~Gkqr oY[]bdkqz ^az_�qbdz_^ ��nwk�v �&bsz_i��&^abh[l\g^av�o f bs`]`]bsz_� i_bsv]^8p8[]bdk�z k�v `]~�^a^8i � oYrde_^
� k�e_rsi v]^8z_i_^8v�o vc^apakqv]i e_z
e_`]o A rs^.`]bsz_p8^|[l\_^ bdzC[]^av]~�k�rdoY[lbsk�z p8k f ~_eg[]^a`��&bsz_i oq`
o � ^8p8[lkqv �
ewoqzC[]bs[ B � � \_^avc^8t�k�vc^q� A kq[l\ ^ars^ f ^azC[]` � k�e_rsi A ^ji_^8z_kq[l^8i .�,�,�,�
 ,�[lk
`cbd��zgbst B []\_^?v]^ f k � oqr kqt�[l\g^Nvc^ap8k�v]i	�

� e_v)�
ewoqrsbh[ B pakqz
[]v]k�rK`c[]vloY[]^a��bs^a`�bsz_parse_i_^�[]\_^ t�k�rsrsk �&bsz_� � 
 v]e_i_^ f ^aoq`]e_vc^a`0� ^avc^
e_`c^ai�[]k ^arsb f bszwoY[]^�`]k f ^(k A � bsk�e_`]r B bsz_p8k�v]vc^ap8[�iwoY[}o#� < ^S`]^
oYv]p}\_^8i�t�kqv [l\g^�oq~_~_oqv,�
^8z
[]r B �&v]kqz_��vc^apakqv]i_`�kYt f o�1Kb f e f []^ f ~�^avlo�[le_vc^5rs^a`]`�[l\woqz f bdz_b f e f [l^ f ~G^8vlo��
[]e_v]^Y� [l^ f ~G^8vloY[]e_v]^ ��v]^aoY[l^8v [l\_oqz ��� � � 7 
 oqz_i�rs^a`c`5[l\_oqz � 5 �
� � 7 
S��iwoqbsr B ~_vc^ap8bd~#�
bh[}oY[]bdkqz���vc^
oY[]^av []\woqz ���q�
� � f0f �)v]^8r o�[lb � ^�\
e f bsi_bh[ B ��vc^
oY[]^av []\woqz � �������+i_oqbdr B
v]oqi_bdoY[lbsk�z���v]^aoY[l^8vm[l\woqz4%��
� � � $ 
 f 7 � �&bsz_i `]~�^a^8i���vc^
oY[]^avm[l\woYz ��� �
� �+( f 
Y\��
oqzgi��&bsz_iji_bdvc^ap�[lbsk�z|��vc^
oY[]^av [l\_oqz�%���� 7 �@� \_^8`]^ zye f5A ^av]`�oqvc^ A oq`]^8i|k�z �!� � �3:#� �
z_kqv f oqrs`�oYz_i�~G^8v]bskKi#� kqt � vc^ap8k�v]i�^31y[]v]^ f ^8`�oq` vc^a~�k�vc[]^ai A
B � z � bdvck�z f ^azC[ 
�oqzwoqi_o
� �!��� % � � Z�z|^.1_o f ~grd^ kqt#o0`]e_`c~G^8p8[ � oqrse_^ � kqe_rdi A ^?[l\_^Nv]^8~Gkqvc[<kqt�o �&bdzgi|`]~�^a^8i
kqt � ��%#� � ( f 
Y\;k�z � � xK^a~g[]^ f A ^8v �!���;5 A
B `c[}o�[lbsk�z � �#/�/����#/ � xKbsz_pa^&z_k?kq[]\_^av#`�[}o��
[]bdk�zg` `c\_k!� ^8i�`]e_p}\�o \_bs��\ �&bsz_i `]~�^a^ai�k�z;[]\_^<`lo f ^Si_o B �y[]\_^<v]^ap8k�v]i bd` ~_vck A o A r B
z_kY[No�vc^
oqrsbs`c[lbsp f ^
oq`ce_v]^ f ^8zC[5kqt [l\g^ �&bdz_i pakqz_i_bh[lbsk�z_`?k�z [l\wo�[?iwo B �#� [�� oq`?`]^8[
[]k .
,�,�, 
 , � 	�ewoqrsbh[ B pakqz
[]v]k�r f ^aoq`]egv]^a`&`ce_p}\joq`�[l\_^8`]^(~_vc^ � ^azC[l^8i|`]k f ^(bsz_p8k�v]vc^ap8[
iwo�[}oSt�v]k f ~_vck�~woq��oY[lbsz_��[l\gv]k�e_�q\0[]\_^ bsz
[]^avc~Gk�rdoY[]bdk�zP� A eg[�[l\g^ ~_v]kypa^8i_e_v]^8` oqv]^ `�[lbsrdr
`ck f ^*�&\woY[�pav]egi_^�� ��k�pak f ~grd^�[l^ar B p8k�v]vc^ap�[�k�v�^arsb f bszwoY[l^mbsz_p8k�v]vc^ap8[�`c[}o�[lbsk�z.iwoY[log�
A ^8[c[l^av&�
ewoqrsbh[ B pak�zC[lvck�r�~_vckKp8^ai_egv]^a`<`]\gk�e_rsi A ^ oYi_k�~g[]^aijbdz�[l\g^?t�eK[le_vc^��

 k f ~_eg[]bdzg� `�[}oY[]bd`�[lbsp
oqr&~_vck�~G^8vc[]bd^8`;kYt�[]\_^�`c[}o�[lbsk�zWi_oY[}o bs`;eg`]^8t�egr bdz ^az_`ce_v,�

bsz_� [l\_^��
ewoqrsbh[ B kqt<[l\_^�iwoY[lo
� "<bd`�[lk���v]o f `0~_v]k � bdig^|o.[lkyk�r t�k�v � bd`cewoqrsb �8bdz_� [l\_^
f ^
oYzWoYz_i � oYv]bdoqz_pa^�kYt�i_oY[}o oqz_i []\yeg` t�oqpabsrdbh[}o�[l^�o �
e_bdp (�pak f ~woqvcbd`ck�z kqt<iwoY[}o
`c^8[l`*� A ^apaoqe_`]^ kqtN[l\_^ igb �G^avc^azC[|`ck�e_vcpa^a`�t�k�v�[]\_^ `c[}o�[lbsk�z iwoY[}oK�Sbh[ ��oq`je_`c^8t�e_r

� �



[]k p8k�z_`�[lv]egp8[ \_bd`�[lk��qvlo f `0kqtS[]\_^ 
�oqzwoqigb oqzWoqz_i�[l\g^ � � x>��iwoY[}o `c^a~woqv]oY[l^8r B � [lk
p8k f ~woqv]^0[l\g^absv5v]^8`]~�^ap�[lb � ^�p}\woYvloqp�[l^avcbd`�[lbspa`moYz_i�rskKk�(.t�k�v?` B `c[]^ f oY[lbsp�i_b �G^av]^8z_pa^8`
A ^8['� ^a^8z|[l\_^ f ��p�t � xK^8p8[lbsk�z � � � � � xKe_p}\.o0pak f ~_oqv]bs`]k�zjt�k�v&^
oqp}\ parsb f oY[]^ ~_oqvlo f �
^�[l^avSbd`(`c\_k!�&z bsz.[l\g^ t�k�rdrsk!�&bdzg���w��e_vc^a`�� n+bs��`��2%
� �!: %
� ��i_bs`]~_rdo B iwoYbdr B.f o�1Kb f e f
oqzgi f bdzgb f e f []^ f ~G^8vloY[]e_v]^Y�Cn+bs��`���%
� � : %#� � �<~_v]^8pabs~_bh[}oY[]bdk�zP�Cn+bs��`�� %
� ���3: %
� � ���&bdzgi
`c~G^8^ai��Kn+bs��`��6%
� � % : %
� ��� v]^ardoY[]b � ^�\
e f bsi_bs[ B �_oqzgi n bd��`*�6%
� ���!: %
� � ��v]oqi_bdoY[lbsk�z	��nwvck f
[]\_^a`c^;�w�qe_v]^8`a��k�z_^0p
oqz i_^�[l^av f bdz_^0[l\g^;v]oqz_��^;oqzgi t�vc^a�
e_^azgp B kqt [ B ~gbdpaoqr � oYrde_^8`a�
oq`&bsz_i_bsp
oY[]^ai ACB [l\_^?`]\_oq~G^?kqt�[l\g^N\gbd`�[lk���v]o f `��
� \_^5[]^ f ~�^avlo�[le_vc^m\_bd`�[lk��qvlo f `a�Pbdz n bd��`*�	%
� �!: %#� �g��`]\gk � `]b f bdrdoqvcbs[]bd^8`?oqz_i.i_bs`,�

[]bdz_p�[lbsk�z_` A ^8['� ^a^8z []\_^�
�oqz_oqi_bdoqz�oqz_i � � x � iwoY[lo
� 8 kY[lbspa^�[l\_oY[5[]\_^�
�oqzwoYi_b oYz
iwo�[}o�`]\gk � f k�v]^ � oqvcb o A bdrsbs[ B ��`]~gv]^
oYi � �/� \_^avc^ oYv]^ ['� k f o!��kqv(v]^
oY`]k�z_`(t�k�v�[l\_bs` �
[]\_^ B pak � ^av oNr oqvc��^av ��^8k���vloY~_\_bsp
oqr�oqvc^
o []\woqz []\_^�['� k � i_^a��vc^a^�r oY[]bs[]e_i_^ A oqz_i�p8k�z#�
[loqbdzgbdz_� [l\_^ �/� x �Gi_oY[}og�Goqz_i [l\_^ \_bd�q\_^av�r oY[]bs[]e_i_^8`�kqt 
�oqz_oqiwo�p8k�zC[lv]b A eg[]^5[lk;[l\_^
rdoqv]�q^av � oYv]bdoqz_pa^ � � \_^ f ^aoqz_`�kYt(iwoqbsr B�f o�1Kb f e f [l^ f ~G^8vloY[]e_v]^|oq~_~�^
oqv0[lk A ^
i_b �G^av]^8zC[
� �&bs[]\ [l\g^ 
�oqzwoYi_b oYz|iwoY[lo;rsk!� ^8v�[]\woqz []\_^ �/� x ��� \_^8v]^ oYv]^ f kqv]^?[l^ f �
~�^av]oY[le_vc^a`mkypap8e_v]vcbdz_� A ^arsk!� � 7 
 bsz [l\_^�
�oqz_oqi_bdoqz�iwoY[}o#��nwk�v i_oqbdr B f bsz_b f e f
[]^ f ~G^8vloY[]e_v]^Y�Krsb (q^*�&bs`]^Y�K[]\_^ 
�oYzwoqi_bdoqz f ^aoqz�bs`#`]rsbd�q\
[]r B rsk!� ^8va�6�&bs[]\ f k�vc^ � oqrse_^a`
A ^arsk!�4���Y� 7 
WoYz_i �'%�� 7 
 [l\woYz;t�k�v)[]\_^ �/� x �CiwoY[lo
��� \_^<rdoqv]��^8v � oYv]bdoqz_pa^&bs` ^ � bdi_^8zC[
bszj[]\_^/
�oqzwoqigb oqzjiwoqbsr B�f bdz_b f e f [l^ f ~�^av]oY[le_vc^?\_bd`�[lk��qvlo f oYrd`ck �

�oqzwoYi_b oYz�`c[}o�[lbsk�z_` v]^8pak�vci�r oYv]��^8v o f k�e_zC[l` kYt�iwoqbsr B ~_v]^8pabs~_bh[}oY[]bdk�z�[]\woqz �/� x �

`�[}oY[]bdk�zg`a�_oY`�`]\_k!�&z�bsz�n+bd�q`��#%
� �!: %
� � �
� � � ^8zC[l`<o A k � ^ � � f0f oqv]^ f kqv]^�p8k f0f kqz
bszj[]\_^/
�oqzwoqigb oqzjiwoY[lo
�
�/� x ���&bsz_i�`c~G^8^ai_` \wo � ^�o?r oqvc��^av f ^aoqz�oqzgi;` f oqrdrs^av � oqv]bdoqz_p8^ [l\woqz�
�oqzwoYi_b oYz

�&bsz_i ��n+bs��`�� %
� ���3: %#� � � � ��xK~G^8^ai_` A ^8rdk!� � �&( f 
Y\ oqvc^ f k�vc^ ~gv]^ � oqrs^azC[ bdz [l\_^

�oqz_oqi_bdoqz i_oY[}og�_oq`<oqv]^([l\gk�`]^ o A k � ^ � � ( f 
Y\P� A eg[&[l\_^?\_bs��\_^8v � oqrse_^8`�\wo � ^ rs^a`c`
^��P^8p8[<k�z�[l\_^ f ^
oqzji_e_^([]k0[]\_^absv&rdk!� ~Gk�~ge_r o�[lbsk�z p8k�e_zC[l`*�

{&^ardoY[lb � ^<\
e f bdi_bh[ B `]\_k!�&` oN`-(q^*�&zg^a`]` bdz0[l\_^ 
�oqzwoYi_b oYz iwo�[}o([lk!��oYv]i_` \_bs��\_^av
\
e f bsi_bs[ B � oqrse_^a`���n+bs��`*� %#� � % : %
� ��� � � � \_^ 
�oYzwoqi_bdoqz o � ^avloY��^�bs` �q��� 2 [l\_^ �/� x �
o � ^8vloq�q^|bs`�� � � � � \g^ �/� x �#iwoY[lo�oqvc^ f k�vc^ ` Byf;f ^�[lv]bsp.bsz `]\_oq~G^ oqz_i�\wo � ^.o
\_bs��\_^8v � oYv]bdoqz_pa^ �

���



0

1

2

3

4

5

6

7

8

-50 -40 -30 -20 -10 0 10 20 30 40 50

pe
rc

en
t

Temperature (deg C)

Daily maximum temperature--Canadian stations

n+bs��e_vc^ %
� � � "�bs`c[lkq��vlo f kqt0
�oqzwoqi_bdoqzj`]e A `]^8[Skqt iwoqbsr B�f o�1Kb f e f []^ f ~�^avlo�[le_vc^��

0

1

2

3

4

5

6

7

8

-50 -40 -30 -20 -10 0 10 20 30 40 50

pe
rc

en
t

Temperature (deg C)

Daily maximum temperature--US stations

n+bs��e_v]^ %
� � � "<bd`�[lk���v]o f kqt �/� x �w`ce A `]^�[SkYt+iwoYbdr B�f o�1Kb f e f [l^ f ~�^av]oY[legv]^��

� 5



0

2

4

6

8

10

-60 -50 -40 -30 -20 -10 0 10 20 30

pe
rc

en
t

Temperature (deg C)

Daily minimum temperature--Canadian stations

n bd��egv]^ %
� 5 � "�bs`c[]k���vlo f kqt0
�oqzwoqi_bdoqzj`]e A `]^8[�kqt iwoqbsr B�f bsz_b f e f []^ f ~G^8vloY[]e_v]^ �

0

2

4

6

8

10

-60 -50 -40 -30 -20 -10 0 10 20 30

pe
rc

en
t

Temperature (deg C)

Daily minimum temperature--US stations

n+bs��e_v]^ %#� � � "<bd`�[lk���v]o f kYt � � x �w`ce A `c^8[�kYt+iwoYbdr B�f bdzgb f e f [l^ f ~�^av]oY[legv]^��

���



0

1

2

3

4

5

6

7

0 10 20 30 40 50 60

pe
rc

en
t

Precipitation (mm)

Daily precipitation--Canadian stations

n+bd�qe_v]^ %
� � � "�bs`c[]k���v]o f kqt 
�oqzwoqigb oqzj`]e A `]^�[Skqt iwoqbsr B ~_v]^8pabs~_bh[}oY[]bdk�z2�

0

1

2

3

4

5

6

7

0 10 20 30 40 50 60

pe
rc

en
t

Precipitation (mm)

Daily precipitation--US stations

n+bs��e_vc^/%#� � � � "�bs`c[lkq��vlo f kqt �/� x �w`]e A `]^8[Skqt iwoqbsr B ~gv]^ap8bd~gbs[loY[lbsk�z	�

� �



0

5

10

15

20

25

0 10 20 30 40 50 60

pe
rc

en
t

Wind speed (km/h)

Daily wind speed--Canadian stations

n+bs��e_v]^ %
� ����� "<bd`�[lk��qvlo f kqt@
�oqz_oqi_bdoqz `ce A `c^8[�kqt+i_oqbdr B �&bsz_ij`]~�^a^ai2�

0

5

10

15

20

25

0 10 20 30 40 50 60

pe
rc

en
t

Wind speed (km/h)

Daily wind speed--US stations

n+bs��e_vc^ %
� � � � "�bs`c[]k���v]o f kqt �/� x �w`]e A `]^�[Skqt iwoqbsr B �&bdzgi|`]~�^a^8i	�

%��



0

1

2

3

4

5

6

0 10 20 30 40 50 60 70 80 90 100

pe
rc

en
t

Relative humidity (%)

Relative humidity--Canadian stations

n bd��egv]^ %
� � % � "�bs`c[]k���v]o f kqt 
�oqzwoqigb oqz�`ce A `]^�[�kqt iwoqbsr B v]^8r oY[]b � ^ \
e f bsi_bh[ B �

0

1

2

3

4

5

6

0 10 20 30 40 50 60 70 80 90 100

pe
rc

en
t

Relative humidity (%)

Relative humidity--US stations

n+bs��e_v]^ %#� ��� � "�bs`c[lkq��vlo f kqt � � x>�w`]e A `c^8[�kqt iwoqbsr B vc^ardoY[lb � ^N\
e f bdigbs[ B �

% �



0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0 4 8 12 16 20 24 28 32

pe
rc

en
t

Total daily radiation (MJ/m2)

Total daily incoming solar radiation--Canadian stations

n+bs��e_vc^&%
� ��� � "<bd`�[lk���v]o f kYt 
�oYzwoqi_bdoqz `]e A `c^8[jkqtN[lkq[loqrSi_oqbdr B bsz_pak f bsz_� `]k�rdoqv
v]oqi_bdoY[lbsk�z	�

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0 4 8 12 16 20 24 28 32

pe
rc

en
t

Total daily radiation (MJ/m2)

Total daily incoming solar radiation--US stations

n+bs��e_vc^ %
� � � � "�bs`c[lkq��vlo f kqt �/� x ��`ce A `]^�[ kqtG[]kq[}oYrgiwoqbsr B bsz_pak f bsz_�N`]k�rdoqv�vloYi_b o�[lbsk�z	�

%C�



nwk�vSv]oqi_bdoY[lbsk�z ��n+bd�q`��	%#� ����: %
� � � � ��[l\g^ 
�oqzwoqigb oqz iwo�[}o���b � ^ f k�vc^ � oqrse_^a` A ^3�
rsk!� � � $ 
 f 7 [l\woqz [l\_^ � � x>�+� \_^�[lvc^az_i t�oqrsrs` k �W��vloqigewoqrsr B oq` %q� � $ 
 f 7 bd`
vc^
oqp}\_^8i	�(Z A k � ^0� 5 � $ 
 f 7 �G[]\_^#� � x �Gvloqigb oY[]bdkqz.k A `c^av � oY[]bdkqz_`�v]^ f oqbdz f k�vc^ k�v
rs^a`c`�p8k�z_`c[loqzC[&[lk %C�0� $ 
 f 7 � �&\_^8v]^
oY`<[]\_^/
�oqzwoqi_bdoqzjiwoY[lomt�oYrdr k �.vloq~_bsi_r B �
� \_^�\gbd`�[lk���v]o f i_b �P^8v]^azgpa^a` A ^8['� ^a^8z�[l\_^ � � x>�goqzgi�
�oqzwoqigb oqz�i_oY[}oN`]\_k!�&z�bsz

[]\_^a`c^0�_��e_v]^8`Noqv]^mp8rd^aoqvNoqz_i bdzgi_bdpaoY[l^m[]\_^m^31Kbs`c[l^8z_pa^ kqt i_b �G^avc^azC[Nparsb f oY[]bdp0~_vck�~#�
^8vc[lbs^a` A ^�['� ^8^az [l\_^ 
�oqzwoqi_bdoqz oYz_i �/� x ��v]^a�qbdk�zg`�e_z_i_^8v�k�e_v�bdz � ^a`c[]bd��oY[lbsk�z	��� \_^
i_b �G^av]^8z_pa^8`�v]^��w^ap�[ A kq[l\ ~_\ B `cbdpaoqrP~gv]k�~�^av�[lbs^a` kYt�[l\_^�parsb f oY[]^S~woYvlo f ^8[]^avc` oqz_i ��^3�
k��qvloq~_\gbdp?rskKpaoY[lbsk�z_`<kqt+[]\_^?v]^8��bdkqz_`���� \
e_`<[l\_^Ni_b �P^8v]^8z_pa^8`Sbsz|\_bs`c[]k���vlo f `<`]\gk�e_rsi
z_kY[&p
oqe_`c^ kqz_^([lk0v]^ ��^ap8[�o0iwoY[lo0`c^8[&t�v]k f ^abh[l\g^av<pak�e_zC[]v B �

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

nwk�v o0��b � ^8z p8rdb f oY[l^N~woqv]o f ^8[l^8va�wbh[ ��oY`�z_kY[&z_^ap8^a`]`]oqv B []\woY[<oqz B ~woYvc[lbspaegr oqv&`�[}o��
[]bdk�z;iwoY[lo?�_rd^&pakqz_`]bs`c[ kqt�o?pakqz
[]bdz
e_kqe_` `c^a�
e_^azgpa^�kqtGiwo B `�� � [@��oY` k�zgr B b f ~Gk�v�[}oqzC[
[]\woY[�[]\_^(pak f A bsz_^aijiwoY[lo t�v]k f oqrsrP`c[loY[lbsk�z_` \_o � ^�[l\_bs` ~_vck�~G^8vc[ B t�k�v�^
oYp}\j~_oqvlo f �
^�[l^av*� � z_pak f bsz_��`ck�r oYvSvloYi_b o�[lbsk�z � oq`�[]\_^5kqz_r B ~woYvlo f ^8[]^av&t�k�v �&\_bdp}\.[]\_^avc^/� ^avc^
p8k f ~_rd^�[l^8r B f bd`c`]bsz_�|i_o B `Nkqt�i_oY[}og� � � iwo B ` bsz []kq[}oYr � xKbsz_pa^;k�z_^;kqt [l\_^;pavce_pabdoqr
~_vck���^ap�[ ��k�oqrd`Nbs` [lk ~_v]kyi_e_p8^�ojpak f ~_rs^8[]^�iwoY[lo `]^�[ �&bh[l\ zgk f bd`c`]bsz_� iwo B `a�+[]\_bd`
~_vck A rs^ f zg^a^aig^ai0[lk A ^&oYi_i_v]^8`]`c^ai�bsz;o(`]pabs^azC[]bs�wpaoqrsr B oq~g~_v]k�~gv]bdoY[l^�� o B �#nwk�v+[]\_^a`c^
� � i_o B ` `cp
oY[c[l^avc^ai�[l\_vck�e_��\gk�eg[ [l\g^�~G^8v]bskKi�kqt�vc^apakqv]i��g[]\_^avc^?oqv]^(zgkm`c[}o�[lbsk�z�iwoY[}o
oq`mbsz_~_eK[�k�z �&\_bsp}\W[]k i_k�o `c~woY[lbdoqr bszC[l^avc~Gkqr oY[]bdkqz 2 \_^azgpa^�z_k k�eg[l~geg[;iwoY[}o k�z
~�k�r B �qk�z_`Np
oqz A ^0pak f ~geg[l^8i �&bs[]\_k�eg[ v]^8`]k�v�[lbsz_� []k `ck f ^ t�k�v f kqt [l^ f ~�k�vloYr bsz#�
[]^av]~�k�rdoY[lbsk�z	� � \gbd` p8k�z_`]bs`c[]`&kqt�pak f ~_eg[]bdzg� o � oqrse_^�t�k�v [l\_^ f bs`]`]bsz_�0iwo B ��` � A oq`]^8i
k�z�[l\g^ � oqrse_^a`<kqt+z_^abs��\ A kqe_v]bsz_��i_o B `*� � z_^ f bs��\C[�[]\_bsz (�[l\wo�[�bh[ � kqe_rdi A ^ f k�`c[
oq~g~_v]k�~gv]bdoY[l^�[]k ~G^8vct�k�v f []\_bd`m`�[l^8~ kqz�[]\_^�~�k�r B ��kqz � oYrde_^8`a�@�&\_bsp}\Wbs` [l\_^ �wzwoqr
k�eK[l~_eg[�t�v]k f []\_^5`c~woY[lbdoqr�bdzC[]^av]~�k�rdoY[lbsk�z	� � \_bs` � kqe_rdi ~gv]^ � ^azC[Noqz B kqt)[l\g^ bdzC[]v]k �
i_egpa^ai �ciwo�[}o ��t�v]k f o �G^ap�[lbsz_��[l\_^0`]~_oY[lbdoqr�bsz
[]^avc~Gk�rdoY[]bdk�z ^.1gp8^a~g[ �&\_^8v]^;z_^a^8i_^ai	�
xKegp}\�o5v]^8`c[lvcbdp�[lbsk�z�bs` z_kq[ z_^ap8^a`c`loqv B �w\_k!� ^ � ^8v�� nwk�v bsz�[]\_^�`]~_oY[lbdoqr�bdzC[l^8v]~�k�rdoY[lbsk�z��
[]\_^Spaoqrdp8e_rdoY[lbsk�z�kqtP^
oqp}\�i_o B bs` bsz_i_^8~G^8z_i_^azC[ kYt�[l\_^�kq[l\g^av]`*� "�^8z_pa^�bst []\_^�`�[}oY[]bdkqz
iwo�[}o.kqt<k�z_^�iwo B � ^av]^�`ck f ^a\_k!� bsi_^8z
[]bdpaoqr []k oqz_kq[]\_^avmiwo B �#[]\_^�['� k vc^a`ce_rs[]bdzg�

%�%



�+o A rd^ %
� % � � v]k�~�^av�[lbs^a`&kqt�[l\_^?~_vckKp8^a`c`]^ai|`c[}o�[lbsk�z�iwoY[}o#�

� �<"$�<�8�#���(" � � � � � "��)%	�.� ���<-����&-��U�B�
� � ''���J+�� �H�#���9�("$����+�"$� 
�������� �!E ���	�
� ��-����_+�� �K�(���9�("$����+�"$� 
�������� �!E ���	�
� "��)%	�����U�B���$���6- 
��������,�����B��� �!E �C���

 �(��������@<��F3+!�8�.
'��� � �A@<�#"B��:6�&�<DH
��6+�"����N
����$� ���

 �6
'�.�������<- 
��������,�����B��� �!E � ��
�� � �

� ��-!
 � � �#�(
 ��7!���<��+'�����A@6�#"B��:<� ��D

��<+�"$���,0/��-9
O��� �#�(
 �!E � 
 � � 


� ��-!
��&��"$�(% �$���6- �A@<�#"B��:6�&�<DH
��6+�"���� � ���C%#0 D`"$�<� �$"�+!���_5��<"
0/��-!
O@6�(% �$�<" �$
�� �8�<" ���J� �<��-��$���<D

�$
��P%	�6���!�<�$�

`c~woY[lbdoqr bdzC[]^av]~�k�rdoY[lbsk�z_` t�k�vN[]\_^a`c^�iwo B ` � k�e_rsi A ^ bdi_^8zC[lbsp
oqr � � \_^8v]^8t�kqv]^q�#oj[l^ f �
~�k�vloYr bdzC[l^8v]~�k�rdoY[lbsk�zjkKp8pae_vcv]bsz_��bsz []\_^?`c[}o�[lbsk�z|iwo�[}o � k�egrdi ��b � ^ []\_^?`lo f ^5vc^a`ce_rs[
oq`&o5[]^ f ~�k�vloqrPbdzC[l^8v]~�k�rdoY[lbsk�z�kKp8pae_vcv]bsz_�0bdz�[]\_^��wzwoqrP~Gk�r B ��k�z�iwo�[}o
� � \_bs`&bd` ~gv]k �
� bsi_^ai��#kqt<p8k�e_v]`c^q��[l\_oY[0o|[l^ f ~Gk�v]oqr bszC[l^8v]~�k�r o�[lbsk�z bdz []\_^�`c[loY[lbsk�z iwo�[}o.bs` e_`]^8i
k�zgr B �&\_^az�����`c[loY[lbsk�z_`?oqvc^ v]^8~Gkqvc[lbsz_��iwo�[}o�k�z.[]\woY[(i_o B � � \yeg` � ^mv]^8`]k�v�[�[lk�o
[]^ f ~Gkqvloqr bszC[l^avc~Gkqr oY[]bdkqz|k�zj[l\_^NiwoY[lo;kqt ['� k vloqigb oY[]bdkqz|`c[loY[lbsk�z_`<bsz � � bdzg`c[}oYz_pa^8`
[]k pak f ~�^az_`]oY[l^�t�kqv [l\g^�r oYp (�kqt�v]oqi_bdoY[lbsk�z�iwoY[lo5k�z�[]\_k�`c^(iwo B `*� xK^a^�Z�~_~�^az_i_b 1�Z
t�k�v&omrsbd`�[lbsz_�;kqt []\_^?v]^8pak�vci_` �&\gbdp}\�� ^8v]^NbdzC[lvckKige_pa^8i	�

� � � �! �"�$<%('+')*
,.- > �.% ' >)3N>)*a";, � 3N>)3

� oqp}\Wparsb f oY[]^j~_oqvlo f ^�[l^av;e_`c^ai�bsz�[l\_^�bsz
[]^avc~Gk�rdoY[]bdk�zW\woq`;o ~woqvc[]bdp8e_rdoqv0e_z_bh[ kYt
f ^
oY`]e_vc^ f ^azC[��&bh[l\Wo ��b � ^azW~_v]^8pabs`]bsk�z	��xKk f ^�~woqvlo f ^�[l^8v]` � ^8v]^ji_^avcb � ^ai�t�vck f
\_kqe_v]r B iwoY[log�
v]^a~gv]^a`c^azC[lbsz_�m^8bs[]\_^av [lkq[loqrd`#k�v o � ^8vloq��^8`��@� \_^<~woqv�[lbspae_rdoqv]` oqv]^&��b � ^8z
bsz&�+o A rd^ %
� %
� � \_^mvloYi_b o�[lbsk�z oqz_i+�&bsz_i i_oY[}og�Pbdz ~woqv�[lbspae_rdoqv8��~_v]^8`]^8z
[]^ai e_z_bs�yeg^
~_vckKp8^a`c`]bsz_� p}\woqrsrs^az_��^8` �&\_bsrs^�~_vc^a~woqvcbdzg� []\_^ f t�k�v�bsz
[]^avc~Gk�rdoY[]bdk�z2� � \_^ bd`c`]e_^8`
vc^ardoY[l^8ij[]k0[]\_^a`c^ ~_oqvlo f ^�[l^avc`SoYv]^(~_vc^a`]^8zC[l^ai A ^8rdk!� �

% �



� � � 
	��� 
	� �

� \_^SZ � x�bdzgi_^a~�^az_ig^azC[lr B�f ^
oq`ce_v]^8`�t�k�e_v vloqi_bdoY[]bdk�z �w^arsi_` ��{<n � oY[�^ � ^8v B `�[}oY[]bdkqz
�&\_bsp}\�vc^apakqv]i_` vloqigb oY[]bdkqz bszgt�k�v f o�[lbsk�z	�0� \_^8`]^<t�k�e_v��w^arsi_` oqv]^/��{�n � � �qrdk A oqrw`]k�rdoqv
v]oqi_bdoY[lbsk�z��2��{<n�� � `)( B v]oqi_bdoY[lbsk�z&��i_b �Ge_`c^ � �?��{<n0% � v]^��_^ap8[]^ai�`]kqr oqv vloqi_bdoY[]bdk�zP�goqzgi
��{�n � � z_^8[&v]oqi_bdoY[lbsk�z	� A ^ap
oYe_`]^?kqt�[l\g^(~_v]k���^8p8[�� `&v]^8r o�[lbsk�z�[lk;oq��vcbdp8e_rs[]e_v]^Y�w{<n � bd`
`�[le_i_bs^ai;\_^8v]^�� � [#bs`#i_^8�_z_^ai�oq`)[l\_^ []kq[}oqrgbdz_p8k f bdzg� i_bsv]^8p8[ oqz_i0i_b �Ge_`]^<`]\_kqvc[-� ��o � ^
`ck�r oYv�vloqigb oY[]bdkqzjvc^ap8^ab � ^aijt�v]k f [l\g^ �&\_k�rs^(i_k f ^?kqt�[l\_^(`-( B k�z�om\_k�v]b��akqz
[loqr�`ce_v,�
t�oqp8^�� � z � bdvck�z f ^azC[ 
�oqzwoqi_og� �!� ���qo � ��� \g^;`�[}oqzgiwoqv]i f ^�[lv]bspme_z_bh[?kqt vloYi_b o�[lbsk�z��
�&\_bsp}\�bd`5e_`]^8i \_^avc^q�#bd` [l\_^ f ^8�Co!��k�e_rs^�~�^av `]�
ewoqvc^ f ^�[lvc^&� � $ 
 f 7 � �.ZSZSn){ �
vc^apa^8b � ^ai�[]\_^&iwoY[lo?bsz oqz \gk�e_v]r B t�k�v f oqzgi `ce f0f ^8i []\_^&^azC[lvcbd^8` bsz
[]k?iwoqbsr B � oqrse_^a`
t�k�v(^aoqp}\ `c[}o�[lbsk�z	� � \_^0[ B ~_bsp
oqr�v]oqz_��^ t�k�v�[]kq[}oYr)iwoqbsr B bdz_p8k f bdzg� `ck�r oYv(vloqi_bdoY[]bdk�z
bs`<�
� � : % � � �0� $ 
 f 7 
Yiwo B �

nwk�v�[]\_^ ['� k �/� x �Gvloqi_bdoY[]bdk�z|`c[}o�[lbsk�z_`a�P��rdk A oqr�vloqi_bdoY[]bdk�z � u?{<Z �/� � oq`�e_`c^ai	�
� \_^8`]^ � ^8v]^�kqv]bs��bdz_oqrdr B v]^8~Gkqvc[l^8i oq`N\_k�egv]r B � oqrse_^8` bsz�e_zgbs[]`5kqt < oY[c[-� \_k�e_vc`N~�^av
`c�ye_oqv]^.� f ^8[]v]^�� < \�
 f 7 � �Poqz_i � ^avc^ pak�z � ^avc[]^ai [lk�� $ 
 f 7 
Yiwo B ��ZSz B iwo B ` �&bs[]\
f bs`]`]bsz_� \_k�e_vcr B ^8zC[lv]bs^a` � ^av]^;z_kq[Ne_`c^ai A ^8p
oqe_`c^ bsz oqrsr�p
oq`c^a`a��[l\g^ f bs`]`cbdz_� ��oq��`
`c^ � ^8v]^8r B i_bs`c[]k�vc[]^ai�[l\_^(iwoYbdr B [lkY[}oqr2�&\g^azj`]e f0f ^ai���oqzgijzgk o�[][l^ f ~g[�oY[&bdzC[]^av]~�k �
rdoY[lbsz_�m[l\g^ f bs`]`cbdz_� \_k�e_vc` ��oq`<pakqz_`]bsi_^avc^ai	�

� 
 �
�

< bsz_i;`]~�^a^ai bd`)[]\_^&`]~�^a^8i�kqtPoqbsv#oY[ o(��b � ^az ~Gk�bszC[ oqz_i;bd`#^.1g~gv]^a`c`]^8i�bdz (
bdrsk f ^8[]v]^8`
~�^av \_k�e_v � ( f 
Y\ � � < bdzgi�i_bsv]^8p8[lbsk�z�bs`#[l\_^�i_bdvc^ap�[lbsk�z t�vck f �&\_bsp}\�[l\_^ �&bdzgi A rsk!�&`
�&bh[l\ v]^a`c~G^8p8[�[]kN[]v]e_^<z_k�v�[l\ � � z � bsv]kqz f ^azC[ 
�oqzwoqi_og� �!� �C� A � � � ^8~G^8z_i_bsz_�5k�z;[l\_^
bsz_`c[]v]e f ^8z
[]` eg`]^aiP� �&bsz_iW`c~G^8^ai bd`0`ck f ^8[lb f ^a`;i_^8�_z_^aiWoq` [l\g^�[]kq[}oYr �&bsz_iWvce_z��
�&\_bsp}\.bs`<[]\_^5z
e f A ^8vSkqt�(
bdrsk f ^8[]v]^a`�[l\_^ oqz_^ f k f ^�[l^8vSpaeg~_`S\wo � ^ [legv]z_^8i|bsz|k�z_^
\_kqe_v��
� z5p8k f ~_eg[]bdz_��[l\_^ iwoqbsr B �&bsz_imo � ^8vloq�q^a`a�Y['� k f ^�[l\_kyi_`�� ^8v]^�^ f ~grdk B ^8i	��n+bsv]`�[
�

t�k�v []\_^�o � ^8vloq�q^ �&bsz_i `]~�^a^8i���k�zgr B []\_^ `c~G^8^ai � oq`+eg`]^ai5bdz5[]\_^ pak f ~_eg[loY[lbsk�z	� � \_bs`
��b � ^8`([l\_^mo � ^avloY��^ f oY��z_bh[le_i_^mkYt []\_^ �&bsz_i `]~�^a^ai bsv]vc^a`]~�^ap�[lb � ^;kqt#[l\_^migbdvc^ap8[]bdkqz
t�vck f �&\_bsp}\ [l\_^ �&bdz_i�bd` A rdk!�&bsz_� � � [5bs`5b f ~Gkqvc[}oYz
[ [lk \wo � ^ []\_bs` � f oq��z_bh[legi_^3�

% �



k�zgr B � ^a`�[lb f oY[l^ kqt?[]\_^ �&bsz_i � ` A ^a\_o � bsk�e_v �&\_^8z f kyi_^8rdrsbdzg� `ck�bsrS^avck�`]bsk�z	� nwk�v
�&bsz_i�i_bsv]^ap�[lbsk�z�� \_k!� ^ � ^8va��bh[mbs` f k�vc^ f ^
oqz_bsz_�qt�egr [lk �CoYe_��^�[l\g^�o � ^av]oq��^ �&bdzgi
i_bsv]^8p8[]bdk�z ��kqt \_k�e_vcr B � oqrse_^8` � ACB [lo�(
bdz_� bdzC[]k.oqp8pak�e_zC[N[l\_^ �&bsz_i `]~�^a^8i oY[ ^
oYp}\
\_kqe_v0kqt�[l\g^ iwo B � Z i_bdvc^ap�[lbsk�z oq`c`]kypabdoY[l^8i4�&bh[l\ o `c[]v]k�z_�&�&bsz_i `]~�^a^8i `]\gk�e_rsi
paoqv]v B f k�vc^ � ^abs��\C[�[]\woqz�oNi_bdvc^ap�[lbsk�z�oq`c`]kypabdoY[l^8i �&bs[]\�o rsbd�q\
[ �&bdzgi�`]~�^a^8i	�@� \yeg`
k�zg^ paoqrdp8e_rdoY[l^8` [l\g^�iwoqbsr B o � ^av]oq��^ �&bsz_i igbdvc^ap8[]bdkqz ACB `ce f0f bdz_� [l\_^;bdzgi_b � bsi_ewoqr
p8k f ~Gk�zg^azC[l`mkqt []\_^�\_kqe_v]r B �&bsz_i � ^8p8[]k�v���[]\_^�z_kqvc[l\ p8k f ~Gkqz_^azC[0oqzgi [l\_^�^aoq`c[
p8k f ~Gk�zg^azC[ � � < ^5paoqrdr []\_^5iwoYbdr B o � ^av]oq��^/�&bsz_i `c~G^8^ai��!oqz_i [l\_^ iwoqbsr B o � ^8vloq��^
�&bsz_i i_bsv]^8p8[lbsk�z������&� ^8[��1� A ^ [l\_^�\gk�v]b��ak�zC[loqr �&bsz_i `]~�^a^8i��	� ��[l\g^�\_k�vcb �8k�zC[}oqr
�&bsz_i|igbdvc^ap8[]bdkqz|t�k�v<o;�qb � ^az|\gk�e_v .]��oqz_i � []\_^ z
e f A ^8v�kYt)\_k�egv]r B k A `]^8v � oY[lbsk�z_`
bsz_parse_i_^8i|bszj[]\_^No � ^av]oq��^ � � \g^az []\_^?v]^8`]e_rh[lbsz_� �&bsz_ij`]~�^a^8i.oqz_iji_bsv]^8p8[lbsk�z oqv]^Y�

� ��
 � 7

� � 7� � %
� � �

oqzgi
��� � oqv]p�[}oqz?��� 
���� � � � � %
� � �

vc^a`]~�^ap�[lb � ^8r B �>�&\_^8v]^

� 
 � �
�

�� ��� �
�1�H`cbdz�� � � � � � �

�

����� �
� �Hpak�`�� �,+ � %
� % �

8 kq[l^ []\woY[Nbdz��������������Woqz_i kq[l\_^8v?pak f ~woqv]o A rs^0~_v]k��qvlo f0f bdzg�jrdoqz_�qewoq��^8`a� [l\_^
t�e_zgp8[lbsk�z�������� ���! #"%$�&
�#�&\_bsp}\�pak f ~geg[l^8` [l\g^Soqvcp8[loqz_��^8z
[ kqt('(�*)��y`c\_k�e_rsi A ^&e_`]^8i
bszj[]\_bs`�p8k�zC[l^31y[�`]bsz_pa^ bs[<p8k�v]vc^ap8[]r B ~gr oqp8^a`
��� bszj[]\_^N~_v]k�~�^av&�
ewoqigvloqzC[ A oq`]^8i|k�z
[]\_^ `cbd�qz_`Skqt	� 
�oYz_i+� �
� � \_^Nt�e_z_p8[]bdkqz �������#�, �&
� �&\_^8v]^-'.bd` ��e_`c[So v]oY[lbsk_�wi_ky^a`
z_kY[&\wo � ^?[l\_bs`&~_v]k�~�^av�[ B �

%��



� � ��� � 
 � �

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

� \_^<~_vckKi_egp8[lbsk�z kqtP[]\_^ �wzwoqr�bsz
[]^avc~Gk�rdoY[]^ai�i_oY[}o?`]^�[l` t�kqv)[l\_bs` []\_^a`cbd` bd` o?pak f ~_rs^31
~_vckKp8^a`c`a� pak�z_`cbd`�[lbsz_� kqt f oqz B `c[}oY��^a`8� `cpav]bs~g[]`a��oYz_i�� ��� � ��� � ~_vck���v]o f `�� � \_^
� oqvcbd^�[ B oqz_i�z
e f A ^8v;kYt�`�[}oq�q^a`0v]^��w^ap�[m[l\_^�e_`c^�kqt<`]^ � ^azWi_b �G^avc^azC[;parsb f oY[]^�~wo��
v]o f ^8[l^8v]` oY`�bdzg~_eg[
�gbdz�p8k�z���e_z_p�[lbsk�z �&bh[l\�[l\g^S[l\_vc^a^(k�eK[l~_eg[ t�k�v f `�kYt � ��� �wx
��
S�
oqzgi�[lk!�&z_`c\_bd~g` [lk oqvcv]b � ^�o�[5[l\g^ �wzwoYr ~_vckKige_p8[�� � z_^ f e_`c[mp8k�z_`cbdi_^8vme_`]bsz_� oqrsr
`�[}oY[]bdk�zg` �&bs[]\_bszWoYz_i �&bs[]\_k�eg[m[]\_^�~_vck � bsz_p8^�t�kqv oqrsr iwo B `0e_z_i_^8v pakqz_`]bsi_^av]oY[lbsk�z��
vce_z_z_bsz_�mi_b �P^8v]^8z
[�bdzC[l^8v]~�k�rdoY[lbsk�z�~_vck���vlo f ` t�k�v ^aoqp}\�[ B ~G^�kYt�parsb f oY[]^�~woqv]o f ^8[l^8va�
oqzgi vce_z_z_bsz_�.o��wzwoYr f ^8v]��^;~_v]kypa^8i_e_vc^;[]k ~_eK[ oqrsr)[l\g^ ~_bs^ap8^a`N[lk���^�[l\_^8v5oYpapakqv]i#�
bsz_��[lk�[l\_^;k�eg[]~_eg[N`]~�^ap8bs�_p
oY[]bdk�zg`���� \gbd`Np}\woq~g[]^avNi_^a`cpavcb A ^a`N[l\_^ f o!��k�v?`c[]^a~_`Nbsz
[]\_^ ~_vckKp8^a`]`8� ��b � ^a`?oYz k�eg[lrsbsz_^ kqt�[]\_^ bsz
[]^avc~Gk�rdoY[]bdk�z p8k f ~_eg[lbsz_��oqrs��k�vcbs[]\ f ��oqzgi
i_bs`]p8e_`]`c^a` � oqvcbdkqe_` ~gv]k���v]o f0f bdz_�jbs`]`]eg^a` ^8z_pak�egz
[]^avc^ai bsz []\_^ ~gv]kyi_e_p8[]bdkqz kqt [l\_^
bszC[l^avc~Gkqr oY[]^aijiwoY[lo
�

� ��� �! �%	� 35 #3N>)*a";, "0/ > �.% ' >)3N>)*a";, � 3N>)3 3 ' *
, � 
|>

� \_^ i_oqbdr B p8rdb f oY[l^ i_oY[}o�~_vck � bsi_^8i ACB Z�Z�n){ � bs`�bdz []\_^�t�k�v f kqtGo�`]bsz_��rs^�[l^.1y[��wrd^
t�k�v�^
oqp}\ k A `c^av � o�[lbsk�z `c[loY[lbsk�z oqz_i bs`(zwo f ^ai oqp8pak�vci_bsz_��[lk�[]\_^m`c[loY[lbsk�z � `?oqrs~_\wo��
z
e f ^avcbdp�bdig^azC[lbh�w^av*� � xK^a^SxK^ap�[lbsk�z %
� � k�z�~woY��^ � �?t�k�v oNi_bd`cpae_`c`]bsk�z�kqtG[l\_^<�
ewoqrsbs[ B

��� �4�<� ���#" � �$�������<- %#���$�<���6:<+�� �A@��������<7���� D`"$�<��� - @ ��"$�<-!�8�(-�� �*�<-!�<
!� �(''��� �$� �$� ��� ��

+�� ��-'D`�<"$�4���$���6- �<- �)�<%B
 � �$���$���6- ��+!%B
 �<�G����������+!
��<5_���<-!:<����+!
'�65J
'+!"$�������<- �<DN� �("�@ �.%	�<5J��-!


% 5



p8k�zC[lv]kqrP~_vckKp8^ai_e_vc^a` ^ f ~grdk B ^8i []k ^az_`ce_v]^([]\_^��
ewoqrsbs[ B kqt�[l\_^S`c[}o�[lbsk�z�iwoY[lo A ^�t�k�v]^
[]\_^ B oYv]^?e_`]^8i|bsz�[l\_^?bsz
[]^avc~Gk�rdoY[]bdk�z2�
��^ f ~G^8vloY[]e_v]^ oqz_iW~_v]^8pabs~_bh[}oY[]bdk�z iwoY[lo oYv]^�bdzgparse_i_^aiW[lk���^�[l\_^8v0bdz�[l\_^j`lo f ^

`�[}oY[]bdk�z0�wrs^a` `]bsz_pa^<[l\_^8`]^S~_oqvlo f ^�[l^avc` `c\woqvc^<[]\_^�`]o f ^�`�[}oY[]bdkqz_`a� �&\_k�`]^<z
e f5A ^av bd`
bsz []\_^ kqv]i_^8v<kYt+[l\gk�e_`loYz_i_`�� < bsz_i���vc^ardoY[lb � ^ \ye f bsi_bh[ B �Poqz_i|v]oqi_bdoY[lbsk�z��w\gk � ^ � ^av8�
\wo � ^ � ^8v B t�^*� `�[}oY[]bdk�zg`a�+kqz�[l\_^;k�vci_^avNkqt \
e_z_igv]^aig`moqz_i�[]^az_`*��� \_^���vck�e_~_bsz_��`
oqvc^(`]\_k!�&z bdz�� o A rs^/%#� �moqz_ijoqvc^Noqi_\_^8v]^ai�[lkm[]\_v]k�eg��\_k�eg[ []\_^?~_v]k!��^ap8[��@� \_^?vlo��
`�[}oY[]bdk�zmi_oY[}oS�wrs^a`#p8k�zC[}oqbsz0pak�rse f z_`�kqt�v]^aoqr_z
e f A ^8v]` �&bs[]\0^
oqp}\0rsbdz_^&vc^a~_vc^a`]^8zC[lbsz_�
o�`]^8~woqvlo�[l^;iwoqbsr B v]^8pak�vci	��� o�(
bsz_�|[l\g^;[]^ f ~G^8vloY[]e_v]^ oqz_i ~_v]^8pabs~_bh[}oY[]bdk�z iwoY[lo oq`
oqz ^.1go f ~_rd^Y��[]\_^.�wv]`�[�[l\_vc^a^.p8k�rse f z_`joqv]^.i_o B � f k�zC[l\P�Soqzgi B ^
oYva� �&\gbdrs^.[l\_^
z_^.1y[j[]\_v]^8^ pak�rse f z_`joqv]^.[]\_^ iwoqbsr B f o 1gb f e f [l^ f ~�^av]oY[legv]^q�Siwoqbsr B f bsz_b f e f
[]^ f ~G^8vloY[]e_v]^ ��bdzji_^a�qv]^a^8` 
 ^8rd`cbdeg` � �Goqz_i�iwoYbdr B [lkq[loqr�~_vc^ap8bd~_bh[}o�[lbsk�z ��bdz f0f � �
� \_^;`c[loY[lbsk�z iwoY[}o f eg`c[ A ^0~_vckKp8^a`]`c^ai bszC[lk o�t�k�v f `ce_bh[}o A rs^0t�k�v(e_`]^ ACB [l\_^

bszC[l^avc~Gkqr oY[]bdkqz ^8z_��bsz_^�� � e_^ []k�[l\_^0`]bs��z_bh�wpaoqz_pa^;kqt %���� B ^
oYv(~G^8v]bskKi_`(t�k�v(p8rdb f oY[l^
z_kqv f oqrs`a��`ce_p}\ oq` �!� � �3:#� �g��[l\_^5`c[}o�[lbsk�z iwoY[lo�oqz_i.[]\_^mbdzC[]^av]~�k�rdoY[lbsk�z vce_z_` � ^avc^
k�vcbd�qbdzwoYrdr B ~woqv�[lbh[lbsk�z_^ai bdzC[]k � oqvcbdk�eg`j[]b f ^ ~G^8v]bskKi_`�[lkWv]^��w^ap�[ []\_bd`�[lb f ^3� A oq`]^8i
i_bs`c[]bdzgp8[lbsk�z	� � z_p8^;t�kqvN^aoqp}\ []b f ^ ~G^8v]bskKi���[l\g^ `�[}oY[]bdk�z �wrs^a` � ^8v]^�^.1go f bdz_^8i�t�k�v
f bs`]`]bsz_� iwo B ` oYz_i �&\_^avc^jt�k�egz_i [l\_^�z_^8pa^8`]`loYv B iwoY[lo|�w^arsi_` � ^8v]^joq`]`cbd�qz_^ai�[l\_^
� oqrse_^ .�,�,
, 
 , [lk0vc^a~_vc^a`]^8zC[�[]\_^ f bd`c`]bsz_� vc^ap8k�v]i_`*� � \gbd`&^azg`]e_vc^ai []\woY[&oYrdr�`�[}oY[]bdkqz
�wrs^a` \woqi;[l\_^�`lo f ^Srs^azg�q[l\�oYz_i t�k�v f oY[
� A ^8��bsz_z_bsz_� k�z;[l\_^<`lo f ^�i_o B oYz_i�^azgi_bdzg�
k�z?[l\g^ `]o f ^ iwo B ��� \_bs` t�oqp8bdrsbh[}oY[]^ai?[l\_^ e_`]^ kqt_o<e_zgbst�k�v f iwoY[lo<b f ~Gk�v�[ f ^8p}\woqz_bs` f
oqigk�~g[l^8i�t�k�v [l\g^N�
ewoYrdbh[ B pakqz
[]v]k�rG[lkyk�rd`&oYz_i�kq[l\_^8v ~_v]kq��vlo f `��&\_bsp}\jv]^
oYij`�[}oY[]bdkqz
iwo�[}o �wrs^a`��
"�k!� ^ � ^ava�)[]\_bs`5`c[]vloY[]^a� B � oq` o A oqz_i_kqz_^ai e_~Gkqz�pakqz_`]bsi_^av]oY[lbsk�z kYt�[l\_^;^azC[]bdvc^

[]^ f ~G^8vloY[]e_v]^�oqz_im~_vc^apabs~_bh[}oY[]bdkqz;i_oY[}oS`c^8[�t�vck f �!� � �3: �q�����
��nwk�vcpabsz_�(^
oqp}\m`�[}oY[]bdkqz
iwo�[}o��wrs^ [lk�bsz_p8rde_ig^ oYrdr�%��g� � � � iwo B `(kqt#[l\_^5pa^azC[]e_v B ACB �_rdrsbdzg��bdz f bd`c`]bsz_��iwo B `
� � �9�)� ��D 
����B� %	�6�����(%	���(
 E �]� %(��- 79� �<7'�B����-��(
 �������������
	�	�������
���������������
�����
�� ��
!��"�	
��#%$&��"��%��	%�'�%"�� $�(*),+��*"*�%"�#�(��*-���	�$.)�/���0�+��1
!�'2'�8�<"3���3���������
	�	�������
4������
��%��
�� ��
!��"�	%��#�$&� "*����	
/�(%��	%�'�%"*��$�(*),5�+%�*"���"�#�(���-%��	��'��"�� $'(*)%5�+�/�"*��"�5�+%�*"*��"�#�(��*-��1
6��0���
���79E � �(� � �)% �����<-98!E : �<-
�!��:6�;8 )ND`�<"_
��	�$�<���.���6-G�$
��,%	�6-!� ��"$+!% �$���6-;�<D2�$
��,� �$���$���6- ��-'D`�6"��4�������<-=<!���)���!�<" �$��%#+����<"C���L�$
��
02�6" 
4�<DH�$
��.�*��
��)� �.��D`"$�<� �$
����4�<� ���#"3%(���B�����<:<+!�<E

%��



f o�(Y^a` [l\g^�`c[]k�vloq�q^�oqz_i vce_z#� []b f ^ f ^ f kqv B vc^a�
e_bsv]^ f ^8zC[l`0e_z_vc^
oq`ck�zwo A r B rdoqv]�q^��
nwk�v(^.1_o f ~grd^Y�)bs[ � k�e_rsi [lo�(q^ � ��� ��� `c[}o�[lbsk�z_`���%��g� � � � iwo B `��&� � ��pakqrde f z_`?t�k�v
[]\_^ iwoY[]^ � � % � oqvcb o A rd^8`�� �(pakqrde f z_` �)�-� � %
� � u A kqt����	��
�
�iwoY[lo(oqrdkqz_^ [lk(`c[]k�v]^
[]\_^ []^ f ~�^avlo�[le_vc^�oqz_i5~_v]^8pabs~_bs[loY[lbsk�z `�[}oY[]bdkqz5iwoY[log�Yt�kqv �&\gbdp}\0oq~g~_v]k�1Kb f oY[]^ar B � %��
� k�e_rsi A ^�oqp8[]ewoqr k A `]^8v � oY[lbsk�z_`*� n�egvc[l\g^av f k�vc^q��bh[m`]b f ~_rsbs�w^8`m[l\_^�~gv]k���v]o f0f bdz_�
oqzgi�pakyi_^ f oqzwoq��^ f ^azC[�[]k ~_rdoqp8^ [l\g^ iwo�[}o bdzWk�z_^|p8k�zC[lbs��e_k�eg` ~_bs^ap8^|bsz�k�vci_^av
[]\woY[ v]^8pak�vci_` A ^arsk�z_��bsz_�N[lk oqz B ~_oqvc[]bdp8e_r oYv iwo B paoqz A ^SoYpapa^8`]`c^aijoq` oN��vck�e_~��yoqzgi
oqp8pa^8`]`]^8i0vloqz_igk f r B ��� \_bs`)`]eg����^a`�[l`)[]\_^ p8v]^
o�[lbsk�z kqt�o<`]bsz_��rs^�bdzgi_^31K^ai A bdzwoYv B iwoY[}o
�wrs^([lk;oqp8pak f ~_rsbd`c\|`ce_p}\.oqp8pa^8`]`��

� � � 
 �.% ')*
,.-;6a% � *
, 35 )7 � 3?>�3 � 68%

� \_^ �c`cbdzg��rd^ A bszwoqv B iwo�[}o��wrs^ ��bdz [l\g^ [lbh[lrs^ o A k � ^mvc^8t�^8v]`([lk�[l\g^mpak f ~_bsr o�[lbsk�z kYt
oqrsrw[l\_^�`c[loY[lbsk�z�iwo�[}o bszC[lkNt�k�e_v `]^a~_oqvloY[]^��wrs^a`8�woqp8pak�vci_bdzg�5[lkN[l\_^<��v]kqe_~_bsz_��` kYt�[l\_^
`c^ � ^8z parsb f o�[l^ ~woqvlo f ^�[l^8v]`���� \_^avc^ bs`�kqz_^ �_rd^#t�k�v [l^ f ~�^av]oY[legv]^ oqz_i5~gv]^ap8bd~gbs[loY[lbsk�z��
oqzgi oqz_kq[]\_^avSt�kqv �&bdzgi�� v]^8r oY[]b � ^0\ye f bsi_bh[ B ��^8[]p�� � \_bs`��wrd^mbs`?oqz bsz_i_^.1g^8i A bdzwoYv B
�wrs^�� � � zgi_^31K^ai � f ^
oqz_`N[l\wo�[ []\_^�iwo�[}o|oYv]^;`]k�v�[l^ai oqpap8k�v]i_bsz_�j[lk []\_^;iwoY[l^Y�)oqzgi
[]\woY[ []\_^�i_b � bs`]bsk�z_` A ^�['� ^8^azWiwoY[l^8`0oqv]^�vc^ap8k�v]i_^8iWbsz oqz�bdzgi_^31 �_rd^ � � \_^�bdzgi_^31
�wrs^;oqrsrdk!�&`?[l\_^0iwoY[lo�t�k�v?oqz B iwo B [lk A ^0rdkyk�(q^8i�e_~ oY[?v]oqz_i_k f ��oqrs`]k�(
z_k!�&z oq`
i_bsv]^8p8[Soqpap8^a`c` � oqzgi bs`�`cb f ~_r B o;rsbd`�[lbsz_��kYt+[l\g^5v]^8pak�vci|z
e f A ^8v]`�t�kqv&[]\_^?�wv]`�[�oqzgi
rdoq`c[�v]^8pak�vci_`�kqt?^aoqp}\ iwo B � � A bdz_oqv B � v]^�t�^avc`�[lk [l\_^.`�[lk�v]oq��^ kqt([l\_^|iwoY[}o bdz o
A bszwoqv B ��v]^aoqr � �_kCoY[lbsz_�0~�k�bdzC[ � vc^a~_vc^a`]^8zC[}oY[]bdk�z2� � z����	��
�
 t�k�v f �_[l\g^N[]^ f ~G^8vloY[]e_v]^
oqzgi ~_v]^8pabs~_bs[loY[lbsk�z �wrs^a`?e_`c^ � ����� A kqt `�[lk�v]oq��^ `c~woqpa^ �&\_^8v]^aoq`(bdz A bszwoqv B t�k�v f
[]\_^ B eg`]^ ��� � � A t�k�v�[l\_^ A bszwoqv B �wrs^N~grde_`<oqz oqi_igbs[]bdk�z_oqr � � % � A t�k�v�[]\_^?bdzgi_^31
�wrs^�� � \_^�b f ~gv]k � ^ f ^8zC[0`]k�e_�q\
[ bd` zgkq[ z_^8pa^8`]`loYv]bsr B bdz `�[lk�v]oq��^�`cb �8^q� A eK[mbdz � � �
[]\_^�i_^8pav]^aoq`]^8i�[lb f ^(vc^a�
e_bsv]^8i�[]k v]^aoqi�[l\g^�iwoY[lo t�v]k f []\_^�pak f ~geg[l^8v�� `<\_oqv]i�igbd`-(��
oqzgi � � � []\_^ t�vc^a^8i_k f [lk v]^aoqi|k�zgr B k�zg^5iwo B kqt�i_oY[}o;oY[So0[]b f ^�� � \g^5bsz_i_^31|oqzgi
A bszwoqv B �wrs^a`�oqv]^(z_o f ^ai �!��'#���1�$����
 ���� joqz_i��!��'!�����$��� 
0�1� ���Pv]^8`]~�^ap�[lb � ^ar B �
8 k!� [l\_^m`�[}oY[]bdkqz_`?oqv]^0oY`]`]bs��z_^8i�oYz bdzC[l^8��^av8��p
oqrsrd^8i [l\_^m`�[}oY[]bdk�z bsz_i_^.1P� t�vck f

� � � � �102020 ��� �����	��
�� � ��� �&\gbdp}\;bd` f ^aoqzC[ []k(v]^8~_r oYpa^ [l\_^ igbdvc^ap8[ e_`c^ kqtG`c[}o�[lbsk�z#� � `��

% �



� o A rs^ � � ��� 
 k�zC[l^8z
[]` kqt�o `]bsz_��rs^�vc^ap8k�v]i bdz [l\_^ `c[}o�[lbsk�z�iwo�[}o A bdz_oqv B �wrs^�� � \_^
� oqvcb o A rd^8`�bdz [l\_bs` vc^apakqv]i�oqvc^S`c[]k�v]^8i�oq`�� � ACB [l^Svc^
oqrGz
e f5A ^avc`a� f o�(
bsz_� [l\_^�v]^8pak�vci
rs^az_�Y[l\�� � � � %C� ACB [l^8`��@� \_^(`c[loY[lbsk�z�bsz_i_^.1�bs` oqz�bsz
[]^a��^8v ��`�[lk�vc^ai�oq`�vc^
oqr � t�vck f
� � � � �102020 ��� �����	��
�� � ��� �&\_bsp}\|bs`&rdbsz (Y^ai []k;o0[lo A rs^NkYt+`�[}oY[]bdk�z � � `*�

� oYv]bdo A rs^
� `�[}oY[]bdkqz bsz_i_^.1
� f o�1Kb f e f []^ f ~�^avlo�[le_vc^
% f bsz_b f e f []^ f ~G^8vloY[]e_v]^
� ~gv]^ap8bd~gbs[loY[lbsk�z

� � \_^ rdoY[c[l^av f eg`c[ A ^N`c[lkqv]^ai|oq`<p}\woqvloYp8[l^8v�`�[lvcbdz_�q`a�Goqz_i.oY`�`ce_p}\��Goqv]^Ni_b�� p8e_rh[S[lk
\woYz_i_rs^�� � � oYp}\|v]^8pak�vci|bsz �!��'#���1�$����
0��� �|pak�zC[}oYbdz_`<[l\_^(t�k�egv � oqvcb o A rd^8`S`c\_k!�&z|bsz
� o A rs^ � � � �g`�[lk�vc^ai�oq`���� ACB [l^(vc^
oqrGzye f5A ^av]`*�@� \yeg`&[]\_^�vc^apakqv]i�rs^az_�q[]\�t�k�v []\_bd` �wrd^
bs` � � � � %C� ACB [l^8`��#ZS�CoYbdz��goqz B�f bs`]`]bsz_�0~woqv]o f ^8[]^av]`�oqv]^S�_rdrs^ai�bsz �&bs[]\ .
,�,�, 
 ,w�
A eK[�bht#o `�[}oY[]bdk�z|\woq`Szgk [l^ f ~G^8vloY[]e_v]^ kqv�~_vc^ap8bd~_bh[}o�[lbsk�z iwoY[lo;t�k�v�o ��b � ^8z iwo B �Gbs[
bs` z_kY[�bsz_parse_i_^8i�bdz�[]\_^�iwo�[}oN�_rd^ � � \yeg` �%��'#����������
0�1�$��pak�z_`cbd`�[l`�kYt A rdkyp (
` �&\_bsp}\
p8k�zC[}oqbsz|oYrdr�`�[}oY[]bdkqz vc^apakqv]i_` A ^8rdkqz_��bsz_�m[lk;k�z_^(iwo B �
� \_^ k�~G^8z_bsz_�.kqt �!��'#�
���$����
 �1� ��oqzgi [l\g^�v]^aoqi_bsz_�|kYt �!��'#���1�$����
 ���� bd`5oqp3�

p8k f ~_rdbs`]\g^ai��&bs[]\�[]\_^�t�k�rsrdk!�&bsz_��� ����� ��� � p8kKig^ �&\_^avc^��#�!��"*��� �%�*$ bd`0oqz bsz#�
[]^a��^8v �&\_bsp}\ bs` k �G`]^�[ t�v]k f []\_^�`c[loqvc[]bdzg� iwo B kqt []\_^�~_vck���^ap�[ � � 
���� ��
 ��� � ��oqzgi
�
�!��" ��� 	$���*� �joqz_i �#�!��"*��� �*�!��oYv]^(v]^8pak�vci z
e f A ^8v]`*�

� � 
 )
&�'	� �$�U&��=
�
*) ��&E�U&��=
�
(	

E-U	E)������ ���

	
(	����h�U	���-�- � -�)2� � 
 )����5& ��� 	�������� �

*'e	 � �����
� ��
('���������)���
�'��=&E����	(����� 'e	 � 
��	 �!�##"

� 
$)e��	E�$�=
	
�	%��
�' � 
 )
&('��&�=
�
(	 � 
E)e��&U
 ) 
$)�'
� ( �e&����b'�	 � 
('�� )���� � 	�'$
�� � 	�'

$)�) 
$)�'��b	*)���)


E-U	E)����������

	
(	����h�U	���-�- � -�)2� 
��(�����*��
('������+��
('��=&E���U	����,"

� �



� '�	 � 
�'�������&���� ��"�
�� '�
U
 )�'���
 � 	 	 � �
&�
���
�� �����
	���
����[&E)��
� '�	 � 
�'�������&���������
����#"�
�� '�
U
 )�'���
 � 	 	 � �
&�
���
 ��
��
	���
��

��
 
�� � ������
����
'�	�&(� �$�����I����"j'e	 � 
('����(�e&�����
�"G��'e	 � 
�'����U����&('(���a
�"O� '�	 � 
('�����	E)�� �a
�"

	E)e����


� 
�
U�E	 ���$�#"
��� ��
�'��
&������=�e���#"

��k�oYpapa^8`]`<[l\_^Nv]^8pak�vci_`<t�kqv�oYrdr�`c[loY[lbsk�z_`<k�z o;~_oqvc[]bdp8e_r oYv�iwo B ��[]\_^?t�k�rdrsk!�&bdzg� p8kKi_^
bs`&~_r oYpa^ai��&bh[l\_bsz.omrskKk�~ �&\_bsp}\|`c^8[]`<[]\_^ � oYrde_^?kqt�[l\g^ � oqvcb o A rd^ �!�*$ �
� 
$) 
��=
�&�
�
��e	 ����&��=
�
E)e��&E�U&!&�'�'e&��
� ����&��=
�
E) ��� 
$����
��e����&���&�� 
�
�
 � 	��� � � ��� � 	 � &�� ��	 
������ 
�� ����	E-

��
 
�� � �����
	�
�	 �
 
���
����&�� 
�
E)e��&���& �$� �"
�"����� � � ��� ! ���
&��
����&�� 
�
E)e��&���& � �k�"
�"����� � � ��� ! ��� 
$)

	E)e����


� ��	E�U	�'�� 
 )
	"���
	�'�	 ��
 ���U&�'��,&*)��&�

$) 
��$� 'e	�&��=
$)�' ��
�'����U&�� ��&��
'�	 � �$�U&('(�&� '�	 � 
�'���������&('�� �I�e&�� "
'�	 � 	*)�� � '�	 � 
�'�����	E)e� �I�e&�� "
'�	 � �e&�� � � '�	 � 	*)��#��'�	 � �$�U&('(�%$S�

��
 
�� � � '�	 � �e&�� �
'�	�&(� �$��� � '�	 � ��'�	 � ����&('���$=

�=��" &k� � � � � �

$)e��	����=
 )e��� &#" ! '�	E� ���
	 �$�U&E� 
�
*) 
$)e��	E�
����&�� 
�
E)e��&���& �$� �"
 )��e	�� " � � ! ���
&��
����&�� 
�
E)e��&���& � �k�"
 )��e	�� " � � ! ��� 
$)

	E)e����


ZSp8pak�vci_bsz_�|[lk�[l\gbd` `]p}\_^ f ^Y���&\_bsp}\ ^ f ~_rsk B `N[l\_^ A bszwoqv B �_rd^ �!��'#�����$�
��
0�1� �
oqzgi bh[l`?bsz_i_^31 �_rd^ �!��'#�����$�
��
 ���� �� [l\_^;^31K~woqzg`]bsk�z�kqt [l\g^ `�[}oY[]bdk�z iwoY[lo�`]^8[ i_e_^

� �



[]k0[]\_^(�wrsrdbsz_��bszjkqt f bs`]`cbdz_� iwoY[lo � A
B `c[}o�[lbsk�z � k�z_r B kypapaegv]`<bdz�[l\_^?bszC[l^avc~Gkqr oY[]bdkqz
^8z_��bsz_^ oY[�v]egz#� []b f ^�� � \_^ ^.1K~woqz_`cbdk�z vc^a�
e_bsv]^8` � ��� ��� `�[}oY[]bdk�zg` � � � oYv]bdo A rs^a` � �
ACB [l^8` � � � � ( A kqt�`c[lkqvloq��^ � � \_bs` kKp8pae_vc` k�z_r B k�zg^�iwo B oY[ o [lb f ^?oqz_i�[l\g^av]^�t�k�v]^
f ^ f k�v B [l\woY[Nbs` oqrsrskKpaoY[l^8i [lkj`c[loY[lbsk�z iwoY[}o�t�k�v?[l\wo�[ i_o B ��^�[l`Nv]^8e_`]^8i	��� \_bd` bd`
[]\_^5~woYvc[lbspaegr oqvSoqi � oqzC[}oY��^ kqt)[]\_bs`�` B `c[]^ f oqz_i.z_kY[l\_bsz_��~_vc^ � ^azC[l`�[]\_^ e_`c^avSt�vck f
i_bsv]^8p8[]bdz_�0[l\g^N^8z_��bsz_^?[lk � kqv)(�k�z om`]e A `]^8[�kqt�[l\_^([]kq[}oqrPzye f5A ^av<kqt)iwo B `��

� ��� � >�3?>�*a";, *
,./q"  #= 3?>�*a";, � 6a%�'

� \_^SbdzC[l^8v]~�k�rdoY[lbsk�z�^az_�qbdz_^Se_`]^8`&o (q^ B bdzKt�k�v f oY[]bdk�z��_rd^S[]k (q^8^a~�[lv]oqp ( kYt�[]\_^�`�[}o��
[]bdk�z;iwoY[lo
��� \g^av]^�bd`#k�zg^<`�[}oY[]bdkqz�bszgt�k�v f oY[]bdkqz0�_rd^&t�k�v#^
oqp}\ kqt�[l\_^&t�k�e_v���vck�e_~_bsz_��`
kqt parsb f o�[l^;~woqvlo f ^�[l^8v]`�� � z ~_oqvc[]bdp8e_r oYva��[l\_^0^azg��bdzg^ z_^8^ai_`?[lk�(
z_k!� [l\g^;`�[}oY[]bdkqz
bsi_^azC[]bs�w^8v ��`c[loY[lbsk�z � �/� oqz_im[l\_^&rdoY[lbh[legi_^3� rdk�zg��bs[]e_i_^<~woqbsv)t�k�v�^
oYp}\�`c[loY[lbsk�z	��� \_^a`c^
oqvc^ ~_rdoqp8^ai0bdz0o<�wrd^ z_o f ^ai 	$�����1� "��1�$���%" +$,
/�+ 
0�#����� � o A rs^ � � � � �&\_bsp}\;pak�zC[}oYbdz_`
o?`]bsz_��rs^Srsbdzg^<t�k�v#^aoqp}\�`c[loY[lbsk�z	��� \_^Sk�vci_bszwoqrwz
e f5A ^av kqt ^aoqp}\�rsbdzg^Sbsz;[]\_bd` �wrs^�p8k�v,�
vc^a`]~�k�z_ig`0[]k.[l\_^�`�[}oY[]bdkqz bdz_ig^31 f ^azC[]bdk�zg^ai bdzWxK^8p8[lbsk�z � � �.o A k � ^�� � vc^a`]^8v � bsz_�
[]\_bd`Nk�vci_^avcbdz_�|kqt�`�[}oY[]bdk�zg` oqp8v]k�`c`N[]\_^�^8z
[]bdvc^�~_vck���^ap�[5bs`5b f ~G^8vloY[]b � ^ A ^apaoqe_`]^Y�)bsz
i_b �G^av]^8zC[ p8k�zC[l^.1K[]`a� [l\g^m`c[}o�[lbsk�z_`?oqvc^mv]^8t�^8v]^8z_pa^8i ACB []\_bd`(bsz_i_^.1 bsz_`c[]^
oqi kqt#[l\_^8bdv
`�[}oY[]bdk�z � � �?� \_^;r o�[lbh[le_i_^.� rsk�z_��bh[legi_^ ~_oqbdvc`5oYv]^0v]^8~_v]^8`]^azC[]^ai ACB [l\_^;bsz
[]^a��^8vNt�kqv,�
f oY[ �
��'�' ������'
' bsz [l\_^ f oq`�[l^8v p
oY[loqrsk���e_^��&\g^av]^�� oqzgi ' vc^a~_vc^a`]^8zC[0i_^a��vc^a^8`
oqzgi f bdz
eg[]^a`8�)v]^8`]~�^ap8[]b � ^ar B ����k A ^ e_`]o A rs^q��[l\_^;~woqbsv]` oqv]^;pakqz � ^av�[l^ai�bdzC[lkj[l\_^8bdv
i_^8pab f oqr�ig^a��vc^a^|^8�
e_b � oqrs^azC[]` ACB []\_^|^8z_��bsz_^��&bs[]\�[l\_^jt�e_z_p�[lbsk�z ��"����%��� �#� &�oq`
t�k�rsrsk �&`*�

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

�
���
�
���!		� � ���#���
�#��& � ��& �%+$/
/ 
 / &
' �$�����!�!		� � . � ���#���
�#��& � ��& �%+$/
/ 
 / &�
%+$/�/
��"����!��� ��� �
�#��&����
� �
�#���!	 &	� �
�#��&�� ' � ���
�!�!	 & ��-�/ 
 /

� �



� o A rs^ � � � � ZSz�^.1Kpa^avc~g[<kqt [l\g^�[l^ f ~�^av]oY[le_vc^?oqz_i�~_vc^ap8bd~_bh[}o�[lbsk�z�`c[}o�[lbsk�z�bdzKt�k�v f o��
[]bdk�zN�wrs^q�#	$�����1��"��1� ����" +$,�/�+ 
0�#� �>�#xy[}o�[lbsk�z � � ` oqv]^ p}\woqv]oqp8[]^av `c[lvcbdzg��`�����o�[lbh[le_i_^
oqzgi rsk�z_��bh[legi_^�oYv]^;bdzC[l^8��^avc`5kqt [l\g^;t�k�v f oY[ �
��'�' ������'
'P���&\_bdp}\�v]^a~gv]^a`c^azC[l`5i_^3�
��vc^a^8`�oYz_i f bsz
eg[l^8`��

	������1� "���
�
 &����1� ���#�
� &
"��
��� ���#�
�
+�/�+$/�/�-
- ��� �	� + � �1+ �
+�/�+$/	� � � ������� + � ����,
+�/�+$/���, � ����� � + � ���1+
+�/�+$/��	��� �����
/ + � ����+
+�/�+$/����#/ ������/ + � �����
+�/�+$/�,�-
/ �����
- + � ��� �
+�/�+$/�,�-1+ ����� � + � �����
+�/�+$/�,�- � ����� � + � ����-
+�/�+�+ �#-	� ����� � + � �����
+�/�+�+ � � - ����� � + � ���	�





� %



� \_^0`c[loY[lbsk�z bdzKt�k�v f oY[]bdk�z �wrs^a`Noqvc^ � bs[loqr)[lk�[l\g^;p8k�v]vc^ap�[lz_^8`]`Nkqt []\_^0bdzC[]^av]~�k �
rdoY[lbsk�z��yt�k�v []\_^ B oqv]^�vc^a`c~Gk�zg`]b A rd^(t�k�v ~_r oYpabsz_�m[l\_^�k A `]^8v � ^8i `�[}oY[]bdkqzji_oY[}o bsz�[l\_^8bdv
~_vck�~�^av#rdkyp
o�[lbsk�z_`���Z f bd`cv]^8~_v]^8`]^azC[]^ai�r o�[lbh[le_i_^.� rsk�z_��bh[legi_^�~_oqbdv �&bsrdr�v]^8`]e_rh[ bdz f bs`,�
~_rdoqp8^ai;k A `]^8v � ^ai�i_oY[}og���&\gbdp}\�o �P^8p8[]`#[]\_^ ��vcbdi;~GkqbdzC[#bsz
[]^avc~Gk�rdoY[]bdk�zg`�� � z0t�oqp8[a��[l\_^
vc^ f k � oYr�kYt�o?`c[loY[lbsk�z � ` iwo�[}o�t�v]k f []\_^&bdzC[]^av]~�k�rdoY[lbsk�z ~_v]kypa^8`]` bd` oqpap8k f ~_rsbd`c\_^ai ACB
`c^8[][]bdzg� bs[]` rdoY[]bs[]e_i_^�oYz_i�rsk�z_��bh[legi_^�[]k ��� � � � � [l\
e_` ~_rdoqpabsz_� bh[ t�oYv o�� o B t�vck f [l\_^
~_vck � bsz_p8^��?nwk�v&[l\_bs`�v]^aoq`]kqz��P��vc^
oY[Sp
oqvc^/� oq`S[lo�(q^8z bdz.[]\_^5p8k�z_`c[]v]e_p�[lbsk�z kqt)[]\_^a`c^
�wrs^a`*�

� oqp}\mparsb f o�[l^ `c[loY[lbsk�z bs`0(
z_k!�&z ACB bh[l`)bsi_^8z
[]bs�_^ava�C[]\_^�`c[loY[lbsk�z � � ��� \_bs`#oqrs~_\wo��
z
e f ^avcbdp;`c[]v]bsz_����oq`?e_`c^ai [lk�rdkyk�( e_~ []\_^0`c[loY[lbsk�z � `?rdkyp
oY[]bdkqz oYz_i ig^8[}oYbdrs`?kqt bh[l`
k A `]^av � bdz_��~gv]k���v]o f bdz [l\_^ f oY`c[l^8v�parsb f o�[l^ `�[}oY[]bdk�z|p
oY[loqrdkq��e_^q�Gi_e_vcbdz_� [l\_^ p8k�z#�
`�[lv]egp8[lbsk�z.kYt�[l\_^ `c[}o�[lbsk�z.bszgt�k�v f oY[]bdkqz �wrs^a`*�SZ!zg^*� � � bs`(oq`]`cbd�qz_^ai.[]k�o `�[}oY[]bdkqz
ACB Z � x �&\_^azg^ � ^8v�o f o!��k�v#p}\woqz_�q^�kypap8e_v]`8�y`ce_p}\�oY` o(v]^8rdkyp
o�[lbsk�z kYtPbsz_`c[]v]e f ^8z
[]`
k�v�o p}\woqz_��^?bsz�k A `]^8v � bsz_� ~gv]k���v]o f � � \_bs` bd`&bsz_i_bsp
oY[]^ai�bdz�[]\_^ f oq`c[]^av&p
oY[loqrsk���e_^
ACB oqz ^azC[lv B egz_i_^avN[l\_^;z_^3� � � ��Z z_^3� `c[loY[lbsk�z � � bd`Nz_kq[ oq`c`]bs��z_^8i t�k�v?^ � ^8v B
p}\woYz_��^q�y\_k!� ^ � ^8va�K`]k?[l\_^ f oq`c[]^av p
oY[loqrdkq��e_^&pak�zC[loqbdzg` f e_rs[]bd~grd^�^azC[lvcbd^8` e_zgi_^av#[l\_^
`]o f ^ � � ��� z [l\g^a`]^�p
oq`c^a`a�)[]\_^�`�[}oY[]bdkqz�� � bs`5rsbd`�[l^ai t�kqv i_b �G^av]^8zC[ [lb f ^�~�^av]bskyi_`a�
`ck f ^8[lb f ^a` �&bs[]\ i_b �G^av]bsz_�;r o�[lbh[le_i_^.� rsk�z_��bh[legi_^ ~_oqbdvc`�� � \_bs`�bszC[lv]kyi_e_p8^a`&[l\_^?~_vck A �
rs^ f kqt&i_^8pabsi_bdzg�&�&\gbdp}\ r o�[lbh[le_i_^.� rsk�z_��bh[legi_^�~woqbsvmoq~g~_rdbs^a` [lk.[l\g^�`c[loY[lbsk�z � � t�k�v
�&\_bsp}\ � ^ \wo � ^miwo�[}o
� � t�[l^azP�G[l\g^5i_b �P^8v]^8z_pa^mbsz.rskKpaoY[lbsk�z.bs`Sk�zgr B o;t�^3� f bsz
eg[l^8`
kqt�r oY[]bs[]e_i_^ k�v rsk�z_�qbs[]e_i_^�� A eg[5`]k f ^�[lb f ^8`5[l\g^�rskKpaoY[lbsk�z_` i_b �G^av ACB kqz_^�k�v?['� k
i_^8��v]^8^a`*�jZ p8k f ~_rd^�[l^�`ck�rseg[lbsk�z f bs��\C[ o�[][l^ f ~g[5[]k e_`c^ []\_^ f e_rh[lbs~_rd^ ^azC[lvcbd^8`5[lk
`c~_rdbh[�e_~ []\_^ `�[}oY[]bdkqz � `<iwoY[lo;bszC[lk `]^a~_oqvloY[]^N�_rd^8`�t�k�v&^
oYp}\.kqt+[]\_^Nrdkyp
oY[]bdkqz_`&��b � ^az	�
� \_bs` ��oq`?z_kY[No�t�^aoq`]b A rs^;`ck�rseg[lbsk�z ��b � ^az [l\_^0iwoY[lo�bdz bs[]`?~_v]^8`]^azC[Nt�k�v f oqz_i [l\_^
z
e f A ^8v kqt p
oY`]^a`?t�k�v �&\_bsp}\ []\_bs` � k�e_rsi A ^0i_k�zg^ ��k � ^av � � �q��� � � < ^;ig^apabsi_^8i [lk
p8k�z_`]bsi_^8vNkqz_r B [l\_^0rdoY[lbh[le_ig^3� rsk�z_�qbs[]e_i_^0~woqbsv(kqt [l\_^m�wvc`c[?bsz_`c[loqz_pa^;kqt [l\_^m`�[}oY[]bdkqz
� � bsz [l\_^ f oY`c[l^8v�p
o�[}oqrsk���e_^.oq`�o�p8k f ~_v]k f bs`]^ � � \_^|^��G^ap8[�[]\_bs`�pak�egrdi \wo � ^
k�z z_^aoqv]^8`c[,� `c[loY[lbsk�z oq`c`]bs��z f ^azC[ k�v�bsz � ^avc`]^3� i_bs`c[}oYz_pa^�� ^abs��\C[lbsz_��� kqe_rdi rsb (Y^ar B A ^
` f oYrdr ��b � ^8z []\_^?rdk!�Mig^az_`cbs[ B kqt+`c[loY[lbsk�z_`*�

���



� � � ��,�>)%( ��";6
3?>�*a";, %(,.-;*
,.% " 
|>�6
*a,.%

� \_bs`;`]^ap�[lbsk�z i_bs`]p8e_`]`c^a`�[]\_^j`]~�^apabh�wp `c[l^8~_` [lo�(q^8z ACB [l\_^jbsz
[]^avc~Gk�rdoY[]bdk�zW^az_�qbdz_^
i_egv]bsz_�0o `]bsz_��rs^(v]e_z�kqt []\_^(~_vck���vlo f � xy^a^(ZS~g~G^8z_i_b 1�
 t�k�v�oqz�o A v]bsi_��^8i � ^avc`]bsk�z
kqtK[l\_^@�&bsz_i bsz
[]^avc~Gk�rdoY[]bdk�z pakyi_^ oqz_i5Z�~_~�^az_i_b 1 � t�k�v []^ f ~G^8vloY[]e_v]^ �)ZS`�bs`�[ B ~_bsp
oqr
p8kKi_bsz_�N~_vloYp8[lbspa^&t�k�v#`]egp}\�oq~_~_rsbsp
oY[]bdk�zg`a�
[l\_^<v]e_z � `]~�^ap8bs�_pS~woqv]o f ^8[]^av]` oqvc^<ig^8�wz_^8i
oY[?[]\_^m[lk�~ kqt []\_^ � ��� � ��� ��pakyi_^;oqz_i z_^a^8i [lk A ^;`c^8[ A ^�t�k�v]^;^
oYp}\�v]egz	��� \_^
~woYvlo f ^8[]^avc`0t�kqv e_z
e_`]^8i�`cpa^az_oqv]bsk�`;oqv]^�p8k f0f ^azC[l^8i�k�eg[ `]k [l\_^ B p
oYz A ^�^
oY`]bsr B
vc^ap
oYrdrs^ai �&\_^8z z_^a^8i_^ai	� xye_p}\ ~woqv]o f ^8[l^8v]`�bsz_parse_i_^ [l\_^|[ B ~�^.kqt?bszC[l^avc~Gkqr oY[]bdkqz
[]k A ^ ^.1g^8paeg[]^ai ��k�zC[lk �#��� ~�k�r B ��kqz_`a�Px
��
 ~�k�r B ��kqz_`a��k�v&[lk!�&z_`]\gbd~ p8^azC[lvck�bdig` � �
[]\_^�z
e f A ^8vmkqt `c[loY[lbsk�z_` �

�
�����	��
��

�
� � �+[l\_^�zye f5A ^av kqt�~Gk�r B ��k�z_` �

�
������� � ��[l\_^

z
e f A ^8v kqt�iwo B ` �
�

���� � � �_[]\_^�z
e f5A ^av&kqt��qv]bsi�~Gk�bszC[l` �

�
��� 


�
� � � ��oqz_i�[l\g^(~woY[l\

�&\_^8v]^�[l\g^j`�[}oY[]bdkqzWiwo�[}o.�wrs^a`0p
oqz A ^�t�kqe_z_i � ��� �	� 
��
�
������� � � � \_bs` f o�(Y^a`0[l\_^

~_vck���v]o f �_^31Kb A rd^ ^azgk�e_��\ []k \woqz_i_rs^ i_b �P^8v]^8z
[�[]b f ^ ~�^av]bskyi_`�oqz_i []\_^ � oqv]bsk�e_`
~woYvc[lbh[lbsk�z_`(kYt []\_^0~_v]k � bdzgpa^ �&\_bdrs^ (q^8^a~_bsz_� []\_^0pakyi_^0v]^aoq`]k�z_o A r B `]b f ~_rd^0[lk�e_`c^q�
e_zgi_^avc`c[}oYz_i���oqz_i f oqbdzC[loqbdz2�
� \_^�oqp�[lewoYr z_^
oYv]^a`�[-� `c[}o�[lbsk�z��5bsz � ^8v]`]^.� i_bs`c[loqz_p8^q� oqz_i2\ ByA v]bsi `�[l^8~_` oqv]^ vc^3�

~�^
oY[]^ai t�k�v?^
oqp}\ ��v]bsi ~GkqbdzC[5oqz_i v]^a~�^
o�[l^ai t�k�v?^
oYp}\�iwo B bsz []\_^m[l^ f ~�k�vloYr�iwoY[}o
`c~woqpa^ �@� \_bd`<i_k�e A rd^.� vc^a~�^8[lbh[lbsk�zjbd` []\_^ f o ��k�v�t�oqp8[]k�v bszjig^8[l^8v f bsz_bdzg� [l\g^N`�[lk�v]oq��^
vc^a�
e_bsv]^ f ^8z
[]` oYz_i0v]e_z#� [lb f ^ `]~�^a^ai0t�k�v+[]\_^ ^azC[]bdvc^<~gv]k���v]o f �)nwk�v)^.1go f ~_rd^Y�goS[ B ~#�
bsp
oqr+x
��
 �&bsz_i bdzC[]^av]~�k�rdoY[lbsk�z.\_oq`�[]\_^ ~woqv]o f ^8[]^av]`�`]\_k!�&z bsz �+o A rd^ � � %
� 8 kq[lbspa^
[]\woY[ o `cbd��zgbs�wpaoqzC[ A kq[][]rd^.� z_^8p ( f o B kypapaegv bsz�rskKkq~_` �&\gbdp}\�vce_z�k � ^8v�oqrsrwiwo B `�oqzgi
oqrsr���v]bsi ~GkqbdzC[l` ��[l\_oY[�bs`a�2�&\g^av]^ [l\_^ rskyk�~.^31K^8paeg[]^a` � � ����5 � � 5 � � � 5 % � �
��� � � ���[]b f ^a` � � � \_^avc^8t�k�vc^q��k�zg^5`]\gk�e_rsi f bdz_b f b �8^ [l\_^ z
e f5A ^av�kYt�[lb f ^8`�`]egp}\ rdkyk�~_`Soqv]^
p8k�z_`c[]v]e_p�[l^8i � oqzgi.[l\_^ B kypap8e_v�['�&bspa^ t�k�v�zg^
oqvc^a`c[,� `�[}oY[]bdk�z.oq`]`cbd��z f ^8zC[���nwe_v�[l\_^8v,�
f k�vc^q�w[l\_^Npakyi_^ �&bs[]\_bsz|[l\_^8`]^ rdkyk�~_`<`]\_kqe_rdi A ^Nk�~g[]b f b��a^8i|t�k�v&`]~�^a^8i.i_e_vcbdz_�;[l\_^
~_vck���v]o f i_^8`]bs��z|`�[}oq�q^��


N	H� ��	H�w� ���y�C���_	H�g��������� � � \_^ ~_oqvlo f ^�[l^avc`��
�
��� �	� 
��

�
�_�

�
� ������� � 
���� ��
 �����

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

 ��� �_�

�
����


�
� �_� oqzgi ��� �	� 
��

�
��������� ^�[lp � � oqv]^

`c~G^8pabh�w^ai \_^avc^�o�[N[]\_^ A ^8��bsz_z_bsz_�|kqt [l\g^ ~_vck���v]o f � �&\gbdp}\ `]^8[]` bh[?[lk�� kqv)(

���



� o A rs^ � � % � � B ~_bsp
oYr vce_z#� []b f ^N~woqv]o f ^8[l^8v]`<t�k�v�x
��
 �&bdz_i bdzC[]^av]~�k�rdoY[lbsk�z	�<xy\_k!�&z
oqvc^(~woqv]o f ^8[l^8v]`&t�k�v�['� k i_b �G^av]^8zC[�[]b f ^?~G^8v]bskKig`��

� oqv]o f ^8[l^8v ��� � �3:#� � �!� � �3: �q�q���

�
��� �	��
��

�
� � � �#� �

�
������� � ��� � ���

�

 ��� � � �K� ����5 �!� � % ���

�
��� 


�
� � �g� 5�� � �g� 5 � �

kqz ~_oqvc[]bdp8e_r oYv;`�[}oY[]bdkqz_`a� ~Gk�r B ��k�z�[ B ~G^Y��oqz_i�[lb f ^ ~�^avcbdkyi	��ZSrsr � oqv]bdo A rs^a`
oYz_i�t�e_z_p8[]bdkqz_`�eg`]^ai bdz�[]\_^?pakyi_^Noqv]^Noqrs`]k;i_^ap8r oYv]^aij\_^8v]^��

� ���w���H��� ����� ��	����g�H�������+���K� � � z [l\gbd` `c[}oY��^q��[l\_^ ~_v]k��qvlo f rskCoqig`+`]^ � ^8vloqrybdzKt�k�v,�
f oY[]bdkqz��wrd^8`��@� \_^�(Y^ B ~gbd^8pa^a`&kqt�bszgt�k�v f o�[lbsk�z�oqv]^ � � � []\_^�vc^apakqv]i�z
e f5A ^avc`
vc^a�
e_bsv]^8i|[lk�oqpap8^a`]`�[l\_^ bdz_ig^31K^ai A bszwoqv B `c[}o�[lbsk�z.iwoY[lo0�_rd^Y� � � � []\_^ `�[}oY[]bdkqz
oYz_i���v]bsi�~Gk�bszC[0rdkyp
o�[lbsk�z_`a� � % � [l\_^�rsbd`�[0kqt���v]bsi�~Gk�bszC[l`0pakqz
[loqbsz_^ai��&bs[]\_bsz
^aoqp}\�~�k�r B ��kqz��woqz_i+� � � []\_^�zwo f ^8` kqt [l\g^�~Gkqr B ��k�z�kqeg[l~_eK[��wrs^a`�[lk A ^�~gv]k �
ige_pa^8i	��� \_^�`�[}oY[]bdk�z�bdzgt�kqv f oY[lbsk�z �wrs^a`a�+bdz ~_oqvc[]bdp8e_r oYva� � ^avc^�i_bs`]p8e_`]`c^ai�bsz
xy^ap8[]bdkqz � � %0o A k � ^��

� �w����� ���g�����H���.���������w�����|���_� ��� � � \g^ ~_v]k��qvlo f ~_vckKp8^a^aig` [lk2p
oYrdp8e_r o�[l^ oqzgi
`�[lk�vc^�[]\_^�i_bs`c[loqz_pa^�t�v]k f ^ � ^av B ��vcbdi�~�k�bszC[ [lk ^ � ^av B `c[loY[lbsk�z	� � \_^�t�e_z_p8[]bdkqz
����	$�������*��� &mp
oqrspae_rdoY[]^a`&[l\_^(��vc^
oY[&p8bdvcpars^?i_bd`�[}oqzgpa^ A ^�['� ^8^azj['� k;~GkqbdzC[l`&k�z
o `c~_\_^avcbdpaoqr � oYvc[l\2�=� ^8[;[l\g^�['� k�~�k�bszC[l` A ^�rskKpaoY[l^8i�oY[ ����� � � � ��� � � � oqzgi
����� � 7 � ��� � 73� �@� \_^az�[l\g^N�qv]^
o�[&pabsv]pars^Ni_bd`�[}oqzgpa^q� � � A ^8['� ^a^8z|[l\_^ f bs`<ig^8�wz_^8i
oY`

� � oqv]p8pak�`	� `cbdz������ � � � � `]bsz��
��� � 7��
� pakq` �
��� � � � ��p8k�` ����� � 7�� � pak�`��
��� � �  ���� � 7���� + � � � � �

Z f oY[]\_^ f oY[]bdpaoqrsr B ^8�yegb � oqrs^azC[ t�k�v f e_r oK�6�&\gbdp}\ bd`�rs^a`c` `ce A ��^ap�[ []k?v]k�e_zgi_bdzg�

� �



^8v]vck�v�t�k�v `]\gk�vc[<i_bs`c[loqz_pa^8`a��bs`

� � � ��oqv]p8`]bsz�� `]bsz 7�� ��� � �  ���� � 7
� �

� p8k�`!����� � � � � pak�`!�
��� � 7�� ��`cbdz 7�� ��� � �  ���� � 7
� ��� � �	� 7 + 
���
����

��������������� �"!#�%$&��!('��%)+*�,-$&���%�(��./��'�0%$(1�23'�����!(����'�14$#56�7� �#� 
 17'+)��%83!(�%� �"2�.9����$(145$(��)�� � ��'�);:;���#$�*<�=:;���4$&17>��71��%)?*�,@$(���=.���0%$&2�!=A�A3A 
 A �CB : 
 )��%83!(�%�D$(2�0 2�'���� !E$$(���F)�17�#$&��'�0%�F$&2 B 17��23:G�H$&!(�%� 
 ����17�I1��J!#� K���17!(�%)L$(2M:N��$&0O�P$(���F��'�17$(�J2�.Q$&���$(� :G><� !&�R$&��!#�F��'�)S>�!(�%0 17>�17$&��$&1723'P�7� '�8�$&�P�#0T���7� � 
JU 17'�0%�;$&���V>�!(2�83!&��:W'�� � )��$(2X0 ���70 ������$&�Y$&���Z)�17�#$&��'�0%�Z$&2��T��0O�[�#$&��$&1723'\./23!G�%�3�%!#,\83!#1�)]>^2317'_$T`a���#1�'b58����V'�� �E$&� )L�72b2�>S0T�����7��$&���;./��'�0H$&1723' ����	��������*� � &L

�
� � 


�
� � �

�
��� �	��
��

�
�c�$(1�:G�%� `�dC��170O�P17�e2�'��7,M:N2f)��%!&��$(� �4,+�Hgb><� '��#17���F0 23:G>��b$O��$(1�23'������4, 


hjickmlGlmn9oPprq�s%lutwvrx3oZlut�y{z/o �J�|2}��0 0 2�:N>���17�(�~��'�� ��!(�%�#$#5��#$&��$&1723'����#�(1783'�:G� '_$Y23!17'_�3�%!(�(��56)�17�#$&��'�0%�X17'_$&� !#>^2�����$(1�2�'�`e$(����)�17�#$&��'�0 �%�Y2�.��#$O�R$&1723'���dC14$&��!(�%�(><� 0H$$(2M�N8317��� '�83!#1�)S>^2317'_$I'��%� )S$(2M*<�V!(��' B �%)P./!(23:�'�� ��!(�%�#$�$&2�.���!E$&���%�#$ 
 ������#23!#$(1�'�8I2�.�$(��� �#��)�1��E$O��'�0 � �Q�%:G>���2u,f�����#� �7� 0H$&1723'G�(23!E$Q���78323!#17$(��: 
 ����17��8314�3�%��#1�8�'�17��0T��'_$J17:G>�!(2u�3�%:G� '_$�2m��� !J�N�(17:G>����?*���*�*��7�F�(2�!#$T`^0 23'��(17)�� !#1�'�8M$(�w��$�17$dD23! B �JdC14$&��2���$�!(� �#23!#$(1�'�8�$(2Z�+!#� 0 ��!(�(14�3�����78323!(14$&��: 
	� !#���(��`DAu���_� �O
 ����17�>�!(23><� !E$6, B �%� >��N$&���Y�(2�!#$&17'�8����78323!#17$(��:�!(�%���R$&14�3� �4,��T���#,}$&2L>�!#2383!(��:���'�))�� *���8 
�����I�(23!E$&17'�8F0%2b)�����2f23>�� 

�
��� 


�
� � �

�
��� �	��
��

�
�w� $&17:G� ����'�)M�Hgb� 0%��$&�%�C1�'+�!#�T���#23'w��*����@��:G23��'�$C2�.r$(1�:G� � ��'�)��%!C���3�J:G1�'���$(� �C23'���'+�"$(����2�'Z���3�G�S���0%23:G>���$(� !;!#��'�'�17'�8S�c!#� � � U�����
���
+� '�)��%!�$(����>�!#� �#� '_$F>�!#2��E� 0H$T`{dC14$&��$&����#23!#$(1�'�8?2�.{�E$O��$(1�2�'�)�1��E$O��'�0%� �C!(�%K���1�!#� )Y./23!���$C:G23�E$e��`��3�3�F83!#1�)+><2317'�$(� `�$(��1����:N2���'_$I2�.�$(1�:G�V1���1�'�)�� � )�!#�T���#23'w��*���� 
 �����V�Hgb� 0%��$&1723'P$(1�:G�VdC17�7�{*<� 0 2�:N���'�:N��'w��83� ��*��7��`R��2uda�H�3�%! `�dC���%'V2�'���*^�%831�'��9$(2C1�'�0%!(� ���(�Q$&���='���:V*^�%!|2�.�83!#1�)><2317'_$&� `r��'�)X:G23!#�?�(1783'�14�w0T��'_$(�7,�`|$&���N'���:V*^�%!V2�.a�E$O��$(1�23'�� 
G  'X!#�T���714$6,3`¡$&���17'_�3�%!(�(��56)�17�#$&��'�0%�V17'_$&� !#>^2�����$(1�2�'�>�!(23*w��*��7,�'�� �%)��C23'��4,�$(���I�w!(�E$ � �F�#$&��$&1723'��0%��2��(� �E$V$(2���83!#1�)�><231�'_$ `|��'�)X'�2�$@$&���G!&��' B 2�."�����{�#$O�R$&1723'�� 
 �D,�$(��� � ��$&��E$O��$(1�2�'�`a14$�17�N��1 B �%�7,\$&�w�R$N$(����� 1783�_$M!(�%K���1�!#� )¢�E$O��$(1�2�'��NdC14$&�])w��$&��dD23���7)

� �



���u���C*^�%� 'G./23��'�) 
 �a��$�$&��17��0T��'�'�2�$�*<� B '�2udC'GdC17$(��23��$��w!#�#$D��'w���7,f� 17'�8@$&���)��u,_5 $&2�5�)w�T,Y�#$O�R$&1723'P)��%'��(14$6,ZdC14$&�S!(� �#>^�%0%$I$(2�� ��0O�P83!#1�)Z>^2317'_$ 
 �����%!(�%./2�!(��`$(2 B � �%>F$&��17'�83�|�(17:N>����D0 23'�0%� >�$(�w���7�7,;��'�)V>�!(2�83!&��:G:G17'�8�5�dC17�(��`�$&���D>�!#2383!(��:*���17'�)��4,L�(23!E$&�����7��$&���G)�17�#$&��'�0%� �V$(2Z� ��0O���#$O�R$&1723'X�#2�$(�w��$V���7�Q�#$&��$&1723'�)w��$O�17���u����17����*��7�V./23!C���#� 
 ���e$&�����(0 ���71�'�8�� � � 0%$(��*<� 0%23:G�;:G23!(��2�.���'S17�(�(���V./23!!#��'b5 $&17:N��17'N����$(� !Q17'_�3� �E$&178_��$(1�23'�� `f23'��C:N�u,;dC1��#�N$(2@��'�)N�@)�1 � � !#� '_$Dda�T,F$&2����'�)��7�Q$&��17�|>�!(23*��7� : 
 ���r17$9�E$O��'�)�� `�$(���=�(23!E$&17'�8�17�9)�23'��=23'�0%��`R1�'�)�� ><� '�)�� '_$2�.|$(���J)w�T,Y23!"$&����)���$O��`�*w���(�%)Z2�'��7,M23'Y�#$O�R$&1723'S��'�)Y83!(17)Z><2317'_$C��2f0T��$(1�2�'�� 
  .^23'���da��'_$&��$&2@$O� B �C1�'_$&2V��0%0 23��'_$=$&���e��0H$&�w���c�u����17����*�17��14$6,?2�.j)w��$O�J23'N�T��0O�)��u,�`"$&���%'¢$&���Z�(23!E$&17'�8�83�H$&�-:N2u��� )�1�'_$(2}�X�72b2�>[!(��'�'�17'�8}2u�3� !M�����C)w�T,f� `dC��1�0O�Z��17:G17$(�e14$&��./� ���(17*�17��14$6,Z���C�N�#23�7��$&1723' 

� v^luo�k��Qi<z�t�luq�i<v[s%obx�luq�i<v �I�����+�w'w���a832_���"17�?$&���Y���(�(1783'�17'�8�2�.�0 �71�:N��$(��>���!&��:F5�H$&�%!(�Y$&2\� 14$&���%!Z><23�4,b8�23'��Y23!+$&2udC'��#��1�>�� 
 ���������R$($&�%!���!(�L23'�$&�����&��:N�)�1�:G� '��(1723'w���e�(0 �����S���G$&����Au� B :F5�*�,_5&Au� B : 83!(17)�`"�#2���$&2udC'��#��1�>����M0%� 'b5$(!(2317)�1��e���(�%)P���C$&���V17'_$&� !#>^2�����$(1�2�'Z><2317'�$e$&2N)��H$&� !#:G1�'���$&����0 �717:-�R$&�@���������./2�!-$&���P$&2udC'��(��1�> 
 �������+14$+1��+��'�'�� 0%� �#�&��!E, $&2����#��83!(17) ><231�'_$(�+1�'¢$(��1��0 ���(� 
X  '��#$&� ��)�`�$&���-$&2udC'��(��1�>\0 �%'�$(!(2317)��N��!#��$&!#�T��$(� )�*_, $&���M>�!(2�83!&��: 17'$(�����&��:G��:-��'�'�� !����C./23!�$&����!(�%83������!e83!(17)Z><2317'_$&� 
 �����;23'��7,Y)�1 � � !(�%'�0 �V1��$(�w��$@$&���M�T�3�%!&��8317'�8�5�2u�3� ! 56><23�4,b8�23'��#$(� >�17��23:G17$#$&� ) 
�� $(��� !EdC1��#��`�$(���-'�23!E5:N��� 
 >^23�4,f8323' � 23><� !&�R$&1723' 2�.a$&���->�!(238�!&��: $&� B �%�F�#$&��$&1723' )���$O��23'_$&2P83!#1�)><2317'_$&����'�)Z$(��� 'S23'_$&2N>^23�4,f8323'�� 
 � :G�%:N2�!#,��(>w��0 �;�717:N14$O�R$&1723'S2�.{$&����23>b5�%!&��$(1�'�8;�#,f�E$&� : >�!#�%�3�%'_$&� )+���D./!(2�: �#$&2�!(17'�8V$(����83!#1�)->^2�1�'_$=���������%�a2�.��%�3�%!#,)��u,M���C1�'_$(� !(:G�%)�1��R$&��0T���70 ������$(1�23'��C./2�!"���(�@����$&�%!C23'Y1�'+$&���J>�!(238�!&��: 
 �(17'�0%�


�
� � 


�
� ���

�

���� ��� 17�D�3�%!#,-����!(83� �O
 7 �������D$&�����#$O�R$&1723'b5�$(2�568�!(17)�><231�'_$D1�'_$(� !E5><23����$&1723'}��'�)}$&���M8�!(17)}>^2317'_$#5 $&2�5�>^23�4,f8323'}�T��� !&��831�'�8�2f0 0%��!?17'}�(��0%0 � �#�(1723'��'�)�� !"$(���J�&��:N�@�72b2�>+2m��� !e���7��)w�T,f� 
	� �������%`<14.r)�� �#1�!#� )�`c23�b$&>���$#$&17'�8G2�.9$&���

� � 
������^�����.��� �6�$� ��7������$�R� � �(%#�UD`�R�$
��^�4��''���_+�� � �$�6% 
 � � �#�L��-9
I�<��
��(",� +!%B
 �!��"B�����#���#"B�
0/
��#-L���6�6
'��-!:���
����6�9�("$������-�:4� �'� ���#��
 � 
<�("�-!�#�[5!�����6% 
,��D �(' � �#"$���#-!%#�1��-L��
!��� ��"$�(�8%#��+9� �)
O��+!%B

� 02�)��
 ��-�:_�$��79�CD`"$+��������(�$�#E �]�&��
��<+!��
O7 ���9��������7!���65'
���02�(@<�("(56���,
'�8�$
����&� +!%(%	�)��� D`+������6E

� � - �!��"����.%	+!���<"(5'�$
��.�3�����6�^�'%#%	+!"$�/��- ����-!�(� ) �	��
�: � )�D`�6"/��
!�_0/��-!
L��-��$�#"$�9�6���������<- %	�'
'�����.� �$�(

��- �&���9�(-!
'� ' � E

� �



8�!(17)\><2317'_$-17'_$&�%!(><23���R$&1723' 
 ./23!?>��72�$($(1�'�8�17'��J!(� �@U `{./23!?��g���:N>���� � dD23���7)2f0 0%��!�dC17$(��17'�$(��1��C�72b2�> 
U 1�'�0%��$(��� !#�I1��a��'+�T�3�%!&��8�1�'�8;�#$&�%>MdC��170O�+1�'_�32��7��� �C��0%0 ��:V�����R$&17'�8?)w��$&�;2u�3� !�����^83!(17)Y>^2317'_$&��17'+$&���J><23�4,b8�23'�`�$(���J>�!(2�83!&��: �w!#�#$C17'�17$(1�����17� �%�e$(���J>^2��7,f8323'��!(!&�T,-$&2-� 
 �?*<�%./23!#�@17$C0 ��'Z*<�@���(�%) 
=  $e$(��� '�� '_$(� !(�e17'�$(2N$(���@2u�3� ! 5 ��!#0O��17'�8)��u, ��2f23> 
 ���%!(�+$&��� 

�

���� � �

�
��� 


�
� �w� �72f23>}2b0%0 ��!#�?$6dC1�0%� 
 �{17!(�E$T`Q$&���>�!(2383!(��: �72b2�>��@2m��� !;�����Q8�!(17) ><231�'_$(��$(2��w'�)X$&���-'�� ��!(�%�#$V�#$&��$&1723' 
 � � dC17$(�)���$O�e23'F$&�w�R$�)w�T, 
 ����� 'G14$��72b2�>��{2u�3�%!Q���7�b8�!(17)?>^2317'_$&�{��8_��17';$&2I��0 0%��:;������$(�$(���F83!#1�)L><2317'�$I)w��$O��./2�!I�T��0O�L><23�4,b8�23'�$&2MdC��170O��$&���?83!#1�)�><2317'_$@*^�%��23'�83� 
�����;'���:;*<� !�2�.Q83!#1�)P><2317'_$&��2f0 0%��!(!#1�'�8M1�'S�T��0O�P><23�4,f8323'P17��!#� 0 2�!()��%)�`���'�)�M�w'����Q��2f23>�2u�3� !V���7��><23�7,f832�'���$(��!('��@$(���-��0 0%��:;������$(1�23'X1�'_$(2S��'X�T�3�%!&��83�*_,+)�17�f17)�1�'�8-$&��!(23��8���*_,+$(��1��C'���:V*^�%! 


��� l � � l-s%lTt��co ���e� !(�J$(���J�w'w���¡>�!#� >w��!&��$(1�23'�2�.r$&���@><23�4,b8�23'Y23!�$&2udC'��(��1�>Z)w��$O�17�a:N��)�� 
Q  '-$(����0 ���(��2�.¡><23�7,f832�'�� `�$&����23��$(>���$a�����%�"��!#��0 !#�T��$(� )+��'��%d~��'�)$(����)w��$O�N1���!(23��'�)�� )Z$&2-$(���;>�!(23><� !e'���:;*<� !I2�.�)��%0 17:-���{>�����0 �%�I��'�)SdC!(14$#5$(� '�$&2G$&�����w���%� 
 �����V23��$(>���$��(><� 0 14�w0 ��$&1723'��J��!(��)�� �#0 !(17*<� )P17' U �%0%$(1�23' ��
 �*<� �72ud 
 �w23!;$(2udC'��(��17>��%`D$&���+>�!(2f0 �%�(�G1��?)�1 � � !#� '_$N*^�%0T�����#�Y2�.C$&���%1�!?�#��� �%!'���:V*^�%! 
�  '��#$(�T��)L2�.=0%!(�T�R$&17'�8+'��%d 23��$(>���$J�w�7� �I./2�!��T��0O��0%��17:N��$&�?>���!&��:F5�H$&�%!J��'�)P����$(� !I:G� !#8317'�8M$&���;)w��$O�N$&2383�H$&���%! `�2�'��7,Z23'��;�(�%$I2�.CAu�-$(2mdC'��(��17>2���$&>��b$?�w���%�?�Hgb17�#$&� 
 dC14$&��� ��0O�\�����+�#>w��'�'�17'�8�Au�P,3� ��!(� �O
 ����� �(����!#�+��>b5)���$&�%)P�T��0O�P$(1�:G�;��'P17'�$(� !#>^23����$(1�23'S>�!(238�!&��:W17�I!(��'P*_,S)�17!(�%0%$(�7,S��0 0%� �#�(17'�8��'�)X:G2f)�14. ,b17'�8��T��0O��$&2udC'��#��1�>X!(�%0 23!#) ���@'��%0 �%�(�&��!#, 
 ��8_��17'�`¡$&���-)w�R$O�+1��./2�!(:N��$($(� )-��0 0%23!()�1�'�8�$&2@$&���C23�b$&>���$D�(><� 0%17��0T��$(1�23'�� 
 �a2�$(�N$6,f><� �a2�.j23�b$&>���$!#� K���17!(�����#1�'�8����e'�� �E$&�%)+��2f23>N2�. 

�
���������

�

���� ���O
 �������(><� �%)M2�.���gb� 0 �b$&17'�8$(���C23��$(>���$=�#$(� >��=1��=�71�:G14$&� )G$&2V�J83!(� ��$=�Hgf$&�%'_$a*_,?$&���CdC!#17$(1�'�8F��'�)N0T��0O��1�'�8�#>^�%� )�2�.{$(���@�w��!#)�d"��!(����'�)�23><� !&�R$&17'�8G�#,f�#$(� : 


��. $(� !Y$&���L��g��%0 ��$(1�2�' 2�.F�\�(17'�83�7�X!#��' 2�.;$&����17'_$&�%!(><23���R$&1723' >�!#2383!(��:Y`�$&���>w��!&��:G�%$(� !#����!(�@0O�w��'�8�� )P��'�)+$&���@>�!#2383!&��: !(��'���83��1�' 
 ����1���.���0%1��717$&��$&�%�e$(���@���(�2�.�$(�����(��:G�+>�!(2�83!&��: ./23!�� �	� ><23�4,f8323'��%` U�

� ><23�4,f8323'��%`���'�) $(2mdC'��(��17>�� `=���
� �



dD� �7�r���e./2�!e)�1 � � !#� '_$�$(1�:G��>^�%!(172b)�� 
�U 17:G1�����!e>�!(2�83!&��:G�e��!#�V!#��'�$(2-0%23:G>��7�%$&��$&���17'_$&� !#>^2�����$(1�2�'[./23!-$(���S!#� :N��17'�17'�8}0 �71�:N��$(�P>w��!(��:G�%$(� !(� 
 �����%'�`C1�'¢$(���S0 ���(�P2�.><23�4,b8�23'�� `j�(�%��� !(���Q�(��>�>^23!E$&17'�8+�(��� �7���(0%!(17>�$&�@��'�) � ��� � ��� � >�!#2383!(��:G�J��!(�V���(�%)$(2?:N�%!(83�J$(���@)w��$O�;�����%�C$(2383�H$&���%!e17'_$&2?$&���I./23!(:N��$C�#>^�%0 14�w� )Z1�' U �%0%$&1723' ��
 � 
=U � ���>�>^�%'�)�1 g��Z./23!r��'��Hg���:G>��7�D2�.��C�(��>�>^23!E$&17'�8e�(0 !#1�>b$|dC��170O�F17�9���(�%)V$&2e:N��'�17>�������$&�:N��'_,M�w�7� � 

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

�r2M>�!#2b)���0 �F�#23��!(0%�F0 2f)��;dC��1�0O��17�I23>�$(1�:G17� �%)L./2�!��#>^�%� )�`�2�'��F:;���#$J��'�)�� !#�#$O��'�)��2ud $&���+0 23:G>�17���%!F$&��!#'��?0 2f)��M17'_$&2�:N��0O��17'��Y17'��#$(!(��0H$&1723'�� `D��'�)}��2md $&��� �(�+17'b5�E$&!(��0%$&1723'�����!(��0T��!(!(17� )[23��$N*_,\$(���S0%23:G>���$(� ! 
~U 1�'�0%�P23��!G17'_$&� !#>^2�����$(1�2�' ���7832�5!#17$(��:G��!(� K���17!(�I$(���I�E$&23!(��83�J��'�)+:-��'�1�>������R$&1723'Y2�.9����!(83�I)���$O�F�#�%$&�%`�23>�$(1�:G17�T��$(1�2�'dC14$&��!#� �#>^�%0%$?$&2Z:G� :G23!#, ��0%0 � �#�?>w��$#$&� !#'��;*<� 0%23:G� �G��' 1�:G><23!#$&��'_$F17�(�(��� 
 �����)w�R$O�;��!(�e�#$&2�!(� )+17'-��� !E,�����!(8���`�:V���4$&17)�1�:G�%'��(1723'w������!(!(�u,f�D1�'N$&���%1�!=����!(1723���D./2�!(:G�
 �E$O��$(1�23'G)w�R$O��`38�!(17)N><2317'_$�)w��$O�b`���'�)G>^2��7,f8323'G)w�R$O� 
 ����$&��� �(�e)w��$&�I�#$(!(��0H$&��!#� �D��!(�!#�%./� !#� '�0%� )�`<*<2�$&��./23!C!(�T��)�1�'�8���'�)ZdC!(14$&17'�8�`w$(���V*<� �E$�><� !E./23!(:N��'�0 ��2b0%0 ��!#�edC���%'$(���C0 2f)�1�'�8�17��1�'N�w��!#:G23'_,?dC17$(�N$(���C:-��'�'�� !�17'NdC��1�0O�-:N�%:G23!#,?17�D��0 0%� �(�#� ) 
 �����'w�R$&��!(���C>w��$($(� !#'[17�-./23!?$&���P��!#!&�T,�1�'�)�1�0%� ��$(2 *<�Z17'�0%!(�T���(17'�8}��'�)[��'�14$��#� K���� 'f5$(1���� 
	� 2udC)���'�) U �%��� !(��'�0 ��`DAT�3�3� �&
 �a�%0T�����#�G2�.a:G�%:N2�!#,�0 ��0O��17'�8 � 2�'b560O��17>�`917'
!C�J�X`f23!=1�'-�b17!#$(�w���^:N�%:G23!#, � $(���I0%23:G>���$&�%!a83!(��*��D:N�%:G23!#,-1�'�*���2f0 B � `�!#� 8_��!()b5�7� �#�J2�.Q$&���?>���!#$(1�0%������!I!(�%Kf��� �#$ 
 � '��?0T��'��w��!('��%�(�I$&���F>^2udD� !J2�.Q$(��17�J*^�%�w�T�b1723��!*_,+!#� K���� �E$&17'�8�)���$O�F17'Z�#� K����%'�$(1����r>�1��%0 � � 
 2�!�'��T��!#�7,M�(2 � $(2N*<�J0 2u��� !(�%)S*_,M$(��� �#�*��72f0 B � 
�w23!C�?�(17'�83�7�@)�1�:G�%'��(1723'w���r��!#!&�T,3`b$&���J.����E$&� �E$���0 0%� �(�e17��23*�$O��1�'��%)Z*_,+�E$&�%>�>�17'�8$(��!(23��83�P$&���G��!(!&�T,S23'��?� �7� :G�%'�$;��$@��$(1�:G� 
 �w23!I:;���7$(1�)�17:G� '��#1�2�'w���=��!(!(�T,b�%`�$&���.����E$&�%�#$Y��0%0 �%�(�+2f0 0 ��!(�MdC���%' 17$(� !&�R$&17'�8}2u�3� !M$(������!#!&�T,\1�'�)��Hg[dC��1�0O��8314�3�%�M$&����#:-�����7� �E$��E$&!(17)���23!C�#$(� >S�#1��%�;17'Z:G�%:N2�!#, 
 ����17��17��)�����$(2N$(���@�(�%Kf��� '_$&1����{�E$&23!(��83�2�.=$&���#"#!#2udC�%$P��'�)&"E0 23�7��:G'��%$Z2�.��Y:;���7$(1�)�17:G� '��#1�2�'w���D��!(!(�u,�`|'���:G� �4,L��2ud $&���!#2mdC�V��'�)�0 2�����:G'��V��!#�-��!(!&��'�83� )�17' :G� :G23!E,L*�,�$(���G0 23:G>�17�7� ! 
-  ' ������������� `

' �



$(���P17'�)��Hg¢8314�b17'�8}$&���P�(:N���7���%�#$��#$(!(17)���17��$&���S���H. $&:G23�#$Y17'�)���g���17' � `"14$+17��$&���!#1�83�_$(:N2��#$ 
 � �(��:G>����@2�.|�F�72b2�>�17' � ����� ��� � dC��1�0O�Z8317��� �C��'�14$C�#$(!(17)��@1����#��2udC'*<� �72ud 

� ��� ����"

�� � 
 ��� "
�� � 
 "�� & �	� � 
 "
� & � � � 
 "
� & 
 �

�
�
��� �

�
�
��� �

  ' � `w17$C�72f2 B �e�71 B �@$&��17� 

��
�� ��� ��������������� ��� &
��
�� ����������������������� &
 "! �$# ! ��# �	% ! �$# ! �&# ��' ! �$# ! ��# 
)(*�

U 2J17' � ����� ��� � `�'�2�$(1�0%�a$&����17'�'��%!(:G23�E$���2f23>?�(��23���7)N*<��2u�3�%!�$&���"�7�%. $(:G23�#$�17'�)���g 
� �%>^�%'�)�17'�8X2�'�$(���+0 2�'�)�14$&1723'��N2�.�$(���Y��!#!&�T,}�(17� ����'�)\dC��170O��$6,b><��2�.�:G�%:N2�!#,17�Y*^�%1�'�8]��0%0 � �#�(�%)�`I$&���L)�1,+^� !(�%'�0 ��*<�%$6dD� � ' ��2f23>�17'�8����(17'�8]�}��'�14$Z�E$&!#1�)�����'�)�E$&� >�>�1�'�8�$&��!#23��83�P��'P��!#!&�T,����(17'�8+�N����!(83�%!E5�$(�w��'b5�'�� 0%� �#�&��!E,S�E$&!(17)��V0T��'P*<�;K���14$&��#1�83'�17�w0 ��'_$ 
 �����F17:N>����%:N�%'_$O��$(1�23'L2�.���'�14$I�#$(!(17)��F:G� :G23!E,P��0 0 �%�(�I17:G>�!(2u��� )�$&���!#��'b5�$(1�:G�M2�.�23'��M>���!#$(1�0%������!V$&�%�#$E56!(��'}2�.�$&��� U�

� dC1�'�)�17'_$&� !#>^2�����$(1�2�' ./!(23: Au���2���!(��$&2 � �V:G17'f�b$&� �.-������ !#�%./23!#��`�14$D1��=1�:G><23!#$&��'_$D$(2;*<���Tda��!(��2�.�$(��1��=����'�83�w��83�H5>w��!#$&170 ������!C*<� �w�T�f1723��!�dC��� 'Z)�� �#1�8�'�1�'�8�0 2f)�� 

�0/
1 2 ��� ��3��5476
� �98 ���������54 ����: ��3 �<;���� �>=@?A;�6��
���

:��
�����

����0O�}14$&�%: 2�.C)���$O�S17'�$&��1��F>�!(2��E�%0%$?�w���;$6da2�17:G>^2�!#$O��'�$F>�1��%0 �%�?2�.C1�'b./23!(:N��$(1�23'���#�(2f0 1���$&�%)�dC17$(��17$ 
 �|1�!#�#$J17�I$&���;>��_,b�#1�0 ���Q�72b0 ��$&1723'�B¢$&�w��$I1��%`j$&2MdC��170O�L�#$&��$&1723'�`><23�4,b8�23'�`{2�!�$(2mdC'��(��17>})�2Z$(����)���$O��*^�%��23'�8 
�U � 0%23'�)}17�V$(���-)���$&� 
 �����+��C�` ' � ')w�R$&� ��dC��170O�S�#>w��'Y$&���@>�!#2��E� 0H$e0T��'�8314�3�@23'��@K���14$&���?���T��)���0O����B���'�)Z:N2�!(� 2u��� ! `
' A



�|��*��7� ��
��  �������1���'�)w�T,+'���:;*<� !#��2�.{1�:G><23!#$&��'_$C)w��$(� � 
� ��$(� �����71���'Z)��u, !e��' B��A � � 0GAu���3� � ` � A ' `��3� ' �A��3��'XAu����A � ` � A ' `��3��C AA��3��'XAu��C�A � ` � �_�f`��3�bA � A�`���A C��A � � 0GAu���3� � ` �3� �b` � ' � � � `��_� ���A � � 0 � ���3� � ` � ' A�`���AT� ��Cb` ' � '
*<�M�S�#23��!#0 �M2�."� !(!#23! B 17.�$(���%, ��!#��'�2�$;:N��'w��83�%)�>�!#23>^�%!(�4,X��'�)}17'}��'����-0%1��%'_$:N��'�'�� ! 
 �����":G23�#$�)�1��N0%���7$�17�(�#����23'��a� '�0%23��'_$&�%!(��1��|$&���"�7�T��>G,��T��! 
 ��������C ' 
�� ' 5)w�T,V23!(*�17$&����>^�%!(172b)F2�.w$&��� �=��!#$&�?�����|./23!#0 �%)?:N2f)��%!('F�#2b0%1��H$6,;$&2���)�23>b$Q��0 �����%'�)w��!dC��2��(��)�� 0T��)�� �%`�,3�T��!(� `���'�)�:G23'_$&���;�w�T�3�-����!(1���*��7��'���:;*<� !#�F2�.�)��u,f�V1�' $(��� : 

� '��L:;���#$S���7da�T,f�S*<�X�Tda��!(��2�.�dC���%$(��� !Y$&��� �w� *�!(�w��!E, 2�.F��8�17��� ' ,��T��!��w���� ��)��u,f�Y23! � ��)w�T,b� 
 � �(17:G>��7�Lda�T,[$(2\�%��17:G1�'���$&�P$(��1��Y0%23'�0 �%!('�17�Y./2���'�) 17'$(���Z0%23'_�3�%!(�(1723' 2�.�$&����)w��$(�Z17'_$&2X�(23:G��!(� >�!(� �#� '_$O�R$&1723'¢dC��� !#�S� ��0O�[)w�T,�17�M��'17'_$&� 8�� !+��'�)[$&���S'��Hgf$+0 �����%'�)w��!-)w�T,[0%23!(!#� �#>^23'�)��M$&2�$&���P'��Hgf$+17'�$(� 83�%!M17'[$&����#� K���� '�0 � 
 � 23:G>���$&�%!(�G��$;$&���%1�!?*w���(170+���H�3� �Dda23! B dC14$&��)w��$(� �?17'�$&��17�?:N��'�'��%! `17'�0 �7��)�17'�8�*^2�$&��$&���+23>^�%!&��$(1�'�8��E,f�#$&�%: 
	� '�14g^`Q./23!?��g���:N>���� � ��'�)\��>�>��71�0 ��$&1723'��
 1�'\>w��!E$&170 ������! `=$&��� � >�!(2383!(��:G:G1�'�8�����'�83�w��83� �&
[U 1�'�0%���	��

��
����~17$(�(� �4.J)�2f� �'�2�$I�w�T�3�;*���17�7$E5617'P)w��$(�;./��'�0H$&1723'�� `j�-dD� �7�45 B '�2mdC'L17'_$&� 8�� !I0 �����7� )P$(����������1���'�)w�T,'���:V*^�%!J1��I17'_$&!#2b)���0 � )�$(2M)�!(14�3�F$(���F17'_$&� !#>^2�����$(1�2�'�0 2f)�� 
 �Z2��#$I./!#� K���� '_$(�7,S�(� �%'17'[���#$&!#23'�23:G170T���e��>�>���170T�R$&1723'�� `D$&���������71���'\)w�T,�17����']���#�(1783'�:G� '_$M2�.J�L��'�17Kf���'���:V*^�%!�$(2Z�H�3� !E,L)w�T,L�(17'�0 ��A��3��'��w��!#, � �bAu�Y� 
 ��
 � 
 ������1���'�)w�T,L�Y)�� �#1�83'���$&�%�$(��� ��� ��23��!#�;./!(23: '�2f23' � � � 23'¢A��3��'��w��!#, � �bAu�S� 
 ��
 � 
 $(2P'�2f23' � � � 23'� �3��'��w��!#, � �bAu��� 
 ��
 � 
�
 ����'�)��%!(17'�8�` � �3��A �&
YU 17'�0 ��$(���N�(:N���7���%�#$F$(1�:G�N�#$&�%>�17'$(��1��J>�!(2��E�%0%$@17�I$&���?)w�T,�`r��23��!(�@��!(�F1783'�23!#� )���'�)�dC14$&��$&��� :Y`�./!&��0H$&1723'��J2�.=)w�T,f� 
�����@0%��17:N��$&�@)w��$&�G��'w���4,f�(17��*<� 8317'���dC14$&��A��3��'��w��!#,�Au����AIdC��170O�S0 2�!(!(�%�(><23'�)��C$&2
� � � ` � A ' `�����C 
 �����������71���'M)w�T,N'f��:;*<� !(��2�.¡2�$&��� !=)w��$&�%�a!#� �7�%����'_$"$&2�$&����>�!(2R�E� 0%$��!#�J��17�#$(� )Z1�'��{��*���� ��
���


' �



����� �����71���'])w�T, 'f��:;*<� !N1��G:G23�#$G���(�%./����*^�%0T�����#�Z2�.�14$&�G� ���(�Y2�.�0 23:G>��b$O�R5$(1�23' 
 � 23'_�3�%!(�#1�23' *^�H$6da�%� '}0T�����%'�)w��!�)w��$(� � `r'w��:G�%�7, � ,3� ��! `r:G23'_$&��`|)w�T,���`{��'�)$(��� ������1���'�)w�T,Y1��e��0%0 23:G>��717�(���%)SdC17$(�Z$6dD2-�#��*�!#23��$&17'��%��dC��23�#�V)��%$O��1��7��'�� � )Z'�2�$0%23'�0 �%!('N$&���C>�!#2383!&��:N:G�%!�dC��2V���(� ��$&��� : 
 �717�#$&�%)-17'N��>�><� '�)�14g-� �&
��MU 2J$&���e>�!(2�583!(��: !(��'��{2u�3�%!Q���7��)w�T,b�%`3�(�H$($(1�'�8I$(��������!(1���*��7� (  �� $(2 � A	� � �O�
���
�
���O��C ' � ' ��`udC��170O�14$G0T��'\0 2�'���� !E$-$(2X� �����71���'])��u,�'���:V*^�%!G*�,\��)�)�17'�8������ ��� ����� �w
 ����� � ,3� ��! `:G23'_$&�j`�)w�T,���0T��'�$(��� '+*<��0%23:G>���$(� )Y*_,�0 �����717'�8;$&���I�(��*�!(23��$(1�'���� ��

��� ��� �&(  �� �
�!  � � ��
 ��"�# � (  ��%$ dC��170O�?���(�%��$&���">���!&��:G�H$&� ! ��(  �� ���{17'�>���$Q��'�)?>w��!(��:G�%$(� !(�
� �!  � � ��
 ��"�# � (  �� �e���{23��$(>���$ 
 � 23'��#� K����%'�$(�7,�`�17.<�e>w��!#$(1�0%������!{�#� 0%$(1�2�'F2�.w0%2b)��!#� K���17!(� � B '�2udC���%)�83�F2�.|$&����:G23'_$&�P2�!C$(���@,3�T��! `c$&���%' B '�2udC1�'�8-$&���@���������V2�.|$&�������!#1���*���� (  �� ���7�72mdC�Q2�'��"$&2 B '�2ud]*^2�$(�F$&����:G23'_$(�-��'�)?$&���",��T��! 
 ������>�!#� 0 17>�14$O�R5$(1�23'M./!#� K����%'�0%,-./23!(:V����� 
	�b
��b� 23'M>���83�FA CV:-� B � �C��g�>���170 14$C���(�J2�.¡$&���I:G23'_$(��`�./23!��g���:N>���� 
 �����71���'�)w�T,f�edD� !#�F���7�(2N���#� )Z$(2-0O��� 0 B ./23!�)���>��7170T��$(�F��'�)�23��$E562�. 5�23!()�� !�E$O��$(1�23'N!(�%0 23!#)��=)���!(17'�8�$&���CK��w���717$6,N0%23'_$&!(2��w>��w���#��2�.<$&���e>�!#2��E� 0H$ 
Q  'N>w��!#$(1�0%������! `��'_,S��17�#$(1�'�8Y2�.D�(��0 0 �%�(�#17����0T�����%'�)w��!J)w�R$&� �J./23!#:G�@�M�#$&!#1�0H$&�4,�17'�0 !#�T���#1�'�8��(�%K���� '�0%�2�. �����71���'Z)w�T,f� `wdC��170O�S17�C�T���E,+$&2G0 2�'��w!(:�*�,M0 23:G>���$(� ! 

�0/�& ' ;���8�;��)(�6
� � 8 �����*( ��� ���
�����

�����?17'_$&�%!(><23���R$&� )L)w�R$O�M�(�H$&�J0%23'��(17�#$�2�.Q$(���?�(�H�3�%'X0%��17:N��$&�?>w��!&��:G�%$(� !#�J1�'�$&��!(� �)�1,+^� !(�%'_$J83� 2�83!&��>���1�0 ���¡./23!(:G�  � �	� ><23�4,b8�23'�� ` U�

� ><23�7,f832�'�� `j��'�)Z$(2udC'��(��17>�� 
�w23!V>^23�4,f8323'��%`Q$&���+23�b$&>���$;./23!(:N��$?17�,+!-/.�0�0�$&�Hgf$?�w�7� �%`=dC14$&��23'����w�7�M./23!F�T��0O�><23�4,b8�23'�`<'w��:G� )���0 0 2�!()�17'�8�$(2-$&���;><23�7,f832�'   �F
 ��������$&��� !(�F��!(�NA � � � �	� �w�7� ���'�) �3� �[U 
 � �w�7� � 
 ����0O� �����L0 2�'�$&��17'��S��C�` ' � ' ��17'��%� `J0 2�!(!(�%�(><23'�)�17'�8\$&2}$&���)w�T,f�I17'P$&���;>^�%!(172b)}Au����A�1 � ���3� 
 �=��0O����17'��F0%23'_$O��17'��I$&���;./23�7��2udC17'�8+1�'b./23!(:N��$(1�23'
 dC17$(��23��$C$&�������T��)��%! �&

243�5�6*5�798;:=<�>?:A@A8�BDC?84EGF�H�B�6�5I7KJL5�79MN8;7L5O846P8;@A:A8�Q?:A5RH�BSJUT�5OVGH�7L:ACSVW@XC
5OVG5�QY8;B�CSZ[5�7L5\>�MU5IC

JUHOF�H�B
]�7U^_JUT�5`8�FIF�>?798�F�EOH�abJUT?5cMK5d8;:Ae�H�7L@fJUT?^RMIgihjBlk�8;7UJU@XF�>�:A8�7ImnMK5I5NJUT?5oF�H*B�6�5�7UJU5I7iQ�EpJLT?5`qrg 3/g
s 846P8;:!tuQ�MK5I7U6P8PJLH�7LEwvyx;z*z?{P|9g

' �



����������� ��� ��� +�� ��� 0�� 	 .�	�� 
�� 
�+ � 
 - 
 �
����� � � � � ���9� � � ����� � � � � � ��� � � ��� � �����

����17�e0 23!#!(� �#>^2�'�)���$&2�� ��

� 
�� ��./23!#:N��$
� 0?��� � 0���� ��� � � � � 0?��� ��� � � � � 0?� $ �


 -�!(�%>�!(�%�(�%'�$(��dC17'�)S�#>^�%� )���'�) 
�� dC17'�)P)�17!(�%0%$&1723' 
�� 2�$(�@$(�w��$e$&���@)w�R$&�@./23!(:N��$
������������� ��� $ 23!()��%!(�Y$&���L23�b$&>���$Y�w�7��*^2�$(� ����>����R56'���:G� !#1�0 ���7�7,~��'�) 0O��!#23'�2�5�72383170T���7�4, 
 �����N./2�!(:N��$@!(�%K���1�!#� � ' ��0O����!&��0H$&�%!(��>^�%!��717'�� 
 1�'�0 �7��)�17'�8Z$(��� � !�5 
 �0O�w��!&��0H$&� !#��$(2]:N��! B $&�����%'�) 2�.V$(���X�717'�� �&
 �����%!(�H./23!(��`I$&����$&2�$O�����������(17� ��1����C!� ' � '���' � � A	�O� � C!� � ' �+*_,�$&� �%`Q23!NA 
 �Z�S� 
 �Z���4$&17>��4,b17'�8�*_,L$&���-'���:;*<� !F2�.�w�7� �a8317��� � � C3�F�S�\./23! � �	� ��'�)PA 
 ' � ����./23! U 
 ��
 �����	� �	� )���$O�@��$&�"2�'�23'��
�"� `f*���$D$&��� U�

� )w��$O��1��a)�17�f17)�� )+17'_$&2;$(��!(�%� �"� �a��0 0%23!()�17'�8F$(2 U�

�[  �F
�U 17'�0%�$(���;!#� ����$&14�3�F����:G17)�14$6,3`¡!&��)�1��R$&1723'�`���'�)SdC17'�)�)w��$&�-�(�H$&�I*<� 8�1�'�:N��'_,�,3�T��!(�J��. $(� !A��3��'��w��!E,�Au�3��A3`¡$(���G:N17�(�#1�'�8S�w� �7)��V��!(�-���#�(1783'�� )�$&���G�����7���"! ����� � �}
 dC��170O��1���#14gX0O�w��!(��0%$(� !#�;dC1�)��M1�'�0 �7��)�17'�8P$&���-�(>w��0 � �&
P� �%�(>�14$&�N$O� B 17'�8P��>��E$&23!(��83�N�(>w��0 ��`$(��1��C�%'��(��!#� ���G��'�17./2�!(:�./23!#:N��$�$&��!#23��83��23��$�$&���@�����%� 
�w23!�$&2udC'��(��1�>+)w�R$O��`�$&����0 �71�:N��$(��>w��!(��:G�%$(� !(�"��'�)�$(1�:G��><� !#1�2f)+��!#�I���a��*<2m��� 
�e2mdD�%��� !%`�$&���G./23!(:N��$V2�.D$&���-)w��$O�Y17�;*�17'w��!E,X17'_$&�%83� !#� 
 �����	��

��
���� ��'�) U � U��'�)�� !#�#$O��'�) $&��� : �O
 ����1��Z!(�%Kf��1�!#� �P��:;���7$(1�>��717� !Z$(2[!#� :G2u�3�X$(����)�� 0%1�:N���J./23!0%� !#$&��17'F�w� �7)�� 
 �r2 B �%� >?$&���a�w�7���(17� ��:N��'w��8��T��*��7��`�$&����)w�R$O���#�%$Q17�Q)�14�b17)��%)N17'_$&2?Au��w�7� �C2�.DAu�F,3� ��!(�%`c'w��:G� �4,�Au�3�bA�1<Au��AT��`jAu�bA3A�1<Au� � A3`%�
�
�7`¡AT�3��A�1 � �3�3� 
 �����V!#� 0%23!()����!#�Q�#$(23!(�%)V�#� K���� '_$(1����7�4,3`3�#23!#$(� )�*�,I)w��$&����'�)�$(��� '@*_,J$&2udC'��#��17>   �F
{U � ���|��*��7� ��
 C./23!Q$(����!#� 0 2�!()��E$&!#��0%$(��!(� 
 ��1��#�(17'�8F� '_$(!(17� �a./23!�!#� ����$&14�3���f��:N17)�14$6,3`�!(��)�1���$&1723'�`f��'�)dC17'�)}��!#�M���#�(1783'��%)�$&���-1�'_$&�%83� !���������� ��������
SU 17'�0 ��$(��� !#�M��!#�AC�`��3�3�Y$&2udC'��#��1�>����'�)-$&����!#� 0 2�!()��#1��%�I17� �3� *_,�$&� �%`��T��0O�PAu�R5 ,3�T��!�������1�� C3�3�3� � �3� � ��C ' �#� ' � �;�Z�17'��#1��%� 
 ������'���:V*^�%!"2�.j)w�T,b�a1�'��-Au�R5 ,3� ��!D><� !#1�2f)�17�a�%17$(��� !a��` C ' � 23!a�b` C ' ��)w�T,f� `)��%>^�%'�)�17'�8+23'SdC���%$&��� !I14$I0%23'_$O��17'���$6dD2+23!C$&��!#� �F�7�T��>P,��T��!#� 
 �����;$&2�$O���r�(17� �F2�.$(���@1�'_$&�%!(><23����$&�%)�$(2mdC'��(��17>S)w�R$O�?�(�H$�17��$&���%!(�%./2�!(� ' 
 A C���� 
��0%0 �%�(�J$&2+�N$&2udC'��(��1�>L!(�%0 23!#)P./23!I�M8�17��� '�)w��$(�F17�J����./23�7�72mdC� 
 �{17!(�#$ `�0O��2f23�(�$(���I0 2�!(!(�%0%$@Au�m5�,3� ��!a�w�7�J0 2�!(!(�%�(><23'�)�17'�8?$&2F$(���J)w��$(��`���'�)Y0T���70 ������$(�I$&����>^23�#17$(1�2�'

' �



�{��*���� ��
 '  U 17� �%��2�.|17'�$(� !#>^23����$(� )S)���$O�?�(�H$&� 

� ��:G� U $(23!&��83�J$6,b><� U 17� �
� �	� $(�Hgf$ 
 !(� ��� � � C3�N�S�U 
 � $(�Hgf$ 
 !(� ��� � A 
 ' � ����r2udC'��(��1�> *�17'w��!E, 
 17'_$&� 8�� ! � ' 
 A C����

�|��*��7� ��
 C  !C� 0%23!()}�E$&!#��0%$(��!(�+./23!�$&2udC'��(��1�>\23��$(>���$F�w�7� 
 !C� 0 2�!()����%'�8�$(�}1�� �3�*_,�$&�%� 
 ���7��� '_$&!#1��%����!#�Y� 14$&���%! � 5�*_,f$(�Y23! � 56*_,�$&�Y17'_$&� 8�� !(�%`"17'�0 �7��)�17'�8 )���$&�Y��'�)$(2mdC'��(��17>   �F
 �����;)w�R$&�V./2�!(:N��$�1��e$&���V�(17'�83�7�;17'�$(� 83�%! ��������������� 
9U 17'�0 �V!(� ����$(17�������:G17)�17$6,���'�)�dC17'�)Z)�1�!#� 0H$&1723'S��!(�@1�'_$(� 83�%!(� `w$(���%,+)�2-'�2�$C'�� �%)P�?:;���4$&17>��71��%! 

�=��!(1���*��7� �D,�$&� U 17� � �����7$(1�>���17� !)w��$&� � 5$&2udC'��(��1�>   � � 5$&:N�Rg � Au�$&:G1�' � Au�>^0%>�' � Au�!(� � AdC� � Au�dC) � A!&��) � Au�

' '



2�.9$(���J)w��$(�IdC17$(��1�'Y$&���J��17�#$ � A	� � ���
�
���O��C ' � � 
 ����17��1���$&���I���������I./2�!a$&���I����!#1���*����
(  �� 
�� �%$(� !#:N17'��a$(����$&2udC'��(��1�>?17'�)���gj` " 
�������#���� � (�� � � An� � ���
�
�;� � �	� 
 �!-���0�	
-��*_,+�72b2 B 17'�8N17$C��>Z17'�$(���@��17�#$e2�.r$&2udC'��#��17>   � � 
 �����@!#� 0 2�!()S'���:V*^�%!C1��C$&���%'

� �  '�
 � �	� 
 �!-���0 	
� � (  n��$�� " 
�������#����	��� (��

��'�)Y$(���@0 23!#!(�%�(><23'�)�17'�8�!#�T��)��#$&��$&�%:G� '_$�17�
�   ( � �$� � �  '�
 � �  ' $ (  "  � " 
������?#����	� 0 � �
� "	�  � � "	� � � � � '���� � �	# � ��� � � ( � �  ( �

��14$&�+$&��1���:G�%$(��2f)�`�!&��'�)�23: 23!"�(�%K���� '_$&1����r��0%0 � �#�C2�.|$(2udC'��(��17>�!(� 0%23!()���1���><23�(�#145*��7� 
 ����� !(�H./23!(��`�23'���:-�T,�Kf��� !#,-$&��17�")w�R$O��*w���(�I�%Kf�������4,M���(17'�8?�(�%Kf��� '�0%� �e2�.9)w�T,f�23!{�(� K����%'�0 �%�a2�.c$(2mdC'��(��17>   � � 
 ����� B �%,?17��$&����0%23!(!#� 0H$�0T���70 ������$(1�23'G2�.c$(����!(�%0 23!#)'���:V*^�%! 
 � '��J0T��'+0%23'��w!#: $(�w��$"$(���I0 2�!(!(�%0%$C!#� 0 2�!()Y1��a!(�T��)�`��(17'�0%�@$(���I)w�R$&�J��'�)$(2mdC'��(��17>   � ��!(�@�E$&23!#� )�1�'��T��0O��!(�%0 23!#) 

�0/�� � � 8�6
��� ��� ���
��� � � � ;�� � �����

�����C:N��'w��83� :G� '_$=2�.c�3�%!#,G����!(8�����'�)N0 23:G>��7�Hg?)w��$O�J�#�%$&��!#� K���17!(� ���E$&!&�R$&� 8�1�0C>�����'b5'�17'�8-��'�)+$&����0%23'��#1��E$&� '_$I��>�>��71�0 ��$&1723'�2�.|�#$O��'�)w��!#)��e$(��!(2���83��23�b$e�G>�!(2��E�%0%$ 
aU ><�H50%17�w0V0O�w���7���%'�83�%�J� '�0%23��'_$&�%!(� )�)���!(17'�8�$(���;17'_$&� !#>^2�����$(1�2�'P2�.�$(����Au����A�1 � ���3�N)���1��4,0%��17:N��$&�F)���$O�M17'�0 �7��)��%) 
 A � >�!(��56>�!#2b0%� �(�#1�'�8�:N��'���83� :G�%'�$@2�.Q$&���MA 
 � �@� 2�.��E$O�R5$(1�23'L)w�R$O��` 
	��� !(��'b5�$(1�:G�G�#$(23!&��8��?2�.�$&���G�&��:N��` 
 � � 2�>�$&17:G1�� ��$&1723'�1��#�(���%�V!#� ����$&�%)$(2?:N�%:G23!#,M��0 0%� �(�C>w�R$($&�%!('��%` 
��f� $&����>�!(23><� !"��'�)Y� �N0 17� '_$e�w��'�)���17'�8?2�.r0 �����%'�)w��!)w�R$&� �%`a��'�) 
 ' � $(���+23!(83��'�17�T��$(1�23'\��'�)\�E$&23!(��83�+2�.e$&����� 
 � �@� 2�.�1�'_$&�%!(><23����$&�%)23�b$&>���$M)w��$O� 
 ������>�!(�%0 � �%)�17'�8\dD23! B d"���Y��0 0%23:G>���17�(��� )~*�,¢��>�>��4,f1�'�8]��>�!(2�583!(��:G:G1�'�8�>���17�723�(23>���,�2�.��w��g�17*�17��14$6,3`a:N2f)�������!#17$6,�`"��'�)\0 2�'��(17�#$(� '_$+��'�)]>�!#� 0%1��#�)�2f0 ��:N�%'_$O��$(1�23' 
�U 23��!(0%�F0 2f)���`^17'�./23!#:-�R$&1723'Z�w�7� �%`���'�)S)w��$&�N�w�7� �eda�%!(�F)�� �(1783'��%)$(2I*^�D0 �7�T��!���'�)F� ���#,�$&2I:N��17'_$O��17'�` B � �%>�1�'�8@$(��� : ��)w��>�$O��*����=$&2I0O�w��'�8317'�8J>�!(2R�E� 0%$!#� K���17!(� :G�%'�$(� 

' C



� � �������
	 �

� ��
�� ����
 ��� � � ����� 	������

� /�� � ��� ������� 8�6 � � � � � 3 � : = ��� � ��� 8��������! :��
���

��� ���

� !(�%��17:G1�'���!#,+!#� �#���7$(��2�.9$&����$&� :G><� !(��$&��!#�@��'�)Y>�!#� 0 17>�14$O��$(1�2�'�17'_$&�%!(><23���R$&1723'���23'_$&2><23�4,b8�23'���dD� !(�����#� )@$&2�0 ����0%������$&�CAu��CbA�1b�3�a'�23!(:N���7�9��'�)@0 �717:-�R$&��� �7� :G� '_$(�|!#� ����$&�%)$(2]��83!(170 ���4$&��!(���(��0O� ���Y)�� 83!#� ��56)w�T,f� `J��� ��$���'�14$&�%`J83!(2udC17'�8]�#�T���#23'�`@��'�)~./!#23�#$><� !#1�2f)�� 
 �����%�(�XdD� !#�X>���2�$#$&�%) 23' � �	� ��'�) U�

� ><23�7,f832�'~:N��>��Z�#1�:G17����!Y$&2�{1783� 
 A 
 AC��'�)+A 
�� ���Q��'?1�'�14$&1������E$&�%>G$(2ud"��!#)N�I'��%d�"$#&%('�)+*-,/.10324,5)$"624*7098:'<;$"6*7=+>+%?250
@7ACB(DEAGFHDEFIBKJLD?MNBKDEAHF�B(OHD1PQJ&RTSUJ3V � � @WSXJYP[ZTS\@^]3AHF � D+_`PaJ`JNFcb<d �3�3�\egf � @hB(OiB(OHD
AHD+P�jHk7J3BKZElm]njHRKJ3oHkWDqp�P^]XZrAGJ3B(@7sEDqFtP[@hB(O �&� 	 � �/� ]3AHFuB(OHDvJ3BKOHDER[ZTJ&wGB(OGDERKA`xypzJ&ZTB
j{J&kh_N|3J&AHZ}@7A~B(OHD�jHRTJ��N@7AHsqD f   A�j�]3RTBK@WsqwHkW]3RElGBKOH@7Z}j�J&kh_`|&J&A�PQ]3Z}sEJ&AGZK@7ZTB(DqACB(kh_usEJ&k7FHDER
BKO�]3A�BKOHD6ZTwHRKRTJ&wHAHFH@7AH|nJ&AGDEZQJ3A~ZKwHsgO�jGkWJ3BKZ^]3Z$B(OHD:]3AHA\w�]3kmB(J3B(]3kmFHDE|3RKDED?xyF�]�_`Z}]3AGF
BKOHD[F�]XB(D}JXV�BKOHD � RKZ�B$V4]XkWkGV�RTJ&ZTB f � J3k7_`|&J&AGZa]XkWJ&AG| � kWo{DER�Bg] � Z�ZKJ&wNB(OHDqRKA�o{J&RTFHDER�PaDERTD
AHJXB(@7sED�]XoHk7_isqJ&kWFGDER�]3Z�PaDEk7k f�� sEJ3p1jH]3RK@7ZKJ&AiP[@7BKOIB(OGD�d � ' d 1b�3� ]XBKk�]XZEl�sqJ&p�oG@WAHDqF
P[@hB(Oz]3An@7ACB(@7p1]XB(D}S\AHJ�P[k7DEFH|&D[J3VmBKOHD}]3|&RT@WsqwHkhB(wHRTD}J3V�B(OHD[]XRKD�]Nl&ZKwH|3|&DEZ�B(DEFnBKOH@WZ�jH]3RTB
J3V�BKOHDv@WACB(DqRKj{J&kW]XB(@7J&A�P^]XZr@7AuDERTRKJ&R f � ]9Bg]�V�RKJ3p�BKOHD � AH@hB(DqF!�`B(]XB(DqZ}P^]3Z[AHJXB}wHZKDqF
BKJ1sqJ&AHZ�B(RKwGsqBrB(OHD�J&k7FL]XBKk�]XZElHP[OH@7sgOL@7AHFH@7s�]XBKDEFtB(O�]XB[BKOHDvjHRKJ&oGkWDqp�sEJ&wHk7FLJ3RK@7|&@WAH]XB(D
P[@hB(OnB(OGD � f � f F�]XB(] f�� O\wHZ�PQD[j{DER�V�J&RKpzDEF1]�FH@7RKDqsqB$sEJ&pzj�]XRK@7ZKJ&A1J3V � ]3A�]3FG@�]3A1]3AGF� f � f Z�Bg]XBK@WJ3A�F�]9Bg]z]3k7J&AH|nB(OHDvo{J&RKFGDER^B(J1@7A\�3DEZ�B(@7|C]XB(DvB(OG@WZrOC_Nj{J3BKOHDEZT@WZ f

' �



� OHDUpzDqBKOHJ`F @WAC�&J3k7�3DEF sgOGJNJ&ZT@WAG| ] � ]3A�]3FH@W]3A Z�Bg]XBK@WJ&Ac]XAHFc] � f � f Z�Bg]XBK@WJ3A
P[OH@7sgO k7@7D�]XsERKJ3ZKZnB(OHDuo{J&RKFGDER V�RKJ3p D�]XsgO J3BKOHDERnJ&A ]UZK@7pz@WkW]3RzkW@7AHDuJ3V kWJ3AH|&@hB(wHFHD
]3AGFtsqJ&pzj�]3RT@WAH|zB(OGD�sqkW@7p1]XB(DvF�]9Bg]nJ&AtD�]3sgOtF�]�_ f=� J3BKOuF�]3@7k7_�p1]9MN@7p�wHp�BKDEpzj{DER�x
]XBKwHRKD1]3AGF�pz@7AH@Wp�wHp B(Dqpzj�DqR(]XBKwHRKDzPQDqRKD1sEJ&AGZK@7FHDERTDEF f �`Bg]XBK@WJ3AHZvsgOHJ&ZKDqA�sEJ��3DERKDqF
]XB�k7D�]3Z�B ' l �3��� J&wNB�JXV:d � l � ' � j{J&ZKZT@WoHk7D1F�]�_NZ�J3V^FH]XBg]�b�d ��C d 1b�3�\e ZKJ�BKO�]XB�]uZKwHoNx
Z�Bg]3ACB(@W]3k A`wGp�o{DER�J3V�F�]9Bg]�j{J&@7A\BKZ:sEJ3wHkWFUo{D p1]XBKsgOHDEF o{DqByPaDEDEA B(OGD�ByPQJ�Z�Bg]XBK@WJ3AHZ f
� PaJ � ]3A�]3FG@�]3AUZ�Bg]XBK@WJ3AHZ6PaDERKD ]3kWZTJ�sEJ&pzj�]XRKDEF!BKJ~D�]XsgOUJ3B(OHDqR:]3Z:]3A!D+MNj{DERT@WpzDEA`x
B(]3k^sEJ3A\BKRKJ&k f�� ZTs�]XBTB(DERzFH@W]3|&RK]3p PQ]3ZzsEJ3AHZTBKRKwHs+B(DEF V�J&R B(OGD�sEk7@Wp1]XBKDtjH]3R(]3pzD+B(DER
b�p ]YMG@7p�wGp BKDEpzj�DqR(]XBKwHRKDXl�Z(]�_ e P[@hB(OIBKOHD � f � f �X]3k7wHD�J3A�B(OGD � xysqJNJ3RKFH@7A�]XBKD�]3AGF
BKOHD � ]3A�]3FG@�]3A��X]3k7wHD�J&A�B(OGD��\x sEJ`J&RKFH@7A�]XBKD f   V B(OGD:ByPQJzZTB(]XB(@7J&AHZqlHP[OH@7sgOL]3RTD�sEk7J&ZKD
@7A�jGRKJ�MN@Wpz@hBy_&l p1]3SXD�]zpzD�]3ZTwHRKDqpzDEACB�J3V B(OHD�j�]3RK]3pzDqB(DqRElm@hB @7ZrD+MNj�DqsqBKDEFLBKO�]XB[B(OHD
ZTs�]XBTB(DERT@WAG|�J3V j�J3@WACB(ZrZKOGJ&wHk7FLk7@WD�]3k7J&AH|zB(OHDvk7@WAGD�� � � lm@7AHFH@7s�]XBK@WAG|�]3A�]3|&RTDEDqp1DqACB
o{DqByPaDEDqA�B(OGDvByPaJ�pzDE]3ZKwHRTDEpzDEACBKZ f  AIBKOHD�J&RT@W|3@WA�]Xk$jGRKJ`FHwHsqBK@WJ3A�J3V^BKOHD @7ACB(DqRKj{J&k�]9B(DEF�FH]XBg]tZKDqBEl�B(OGD�R(]�P Z�Bg]XBK@WJ3A
F�]9Bg]�PQ]3Z:B(RK]3AHZTV�J3RKpzDEF @7A\BKJ � kWDqZvJ3V$D��\w�]3k�k7DEAG|3B(O RKDqjHRKDqZKDqA\BK@WAG|!]3k7kQd � l � ' � F�]�_`Z
J3V^F�]XBg] B J&AHD � k7D1V�J3R�DE]3sgO�ZTB(]XB(@7J&A�l J&AHD1kW@7AHD V�J3R�DE]3sgO�F�]�_ fS� @7ZKZT@WAH|UFH]XBg]uP^]3Z
RTDEjHRTDEZKDqACB(DEF�oC_ B(OGD �X]3k7wHD ������� � � fu� O\wHZEl�@7B�o�Dqs�]3pzD�]3AIDE]3ZT_ Bg]XZKSUB(JtoHk7@WAHFGk7_
p1]XBKsgO�B(OHD�ByPaJ6ZKDqRK@7DEZ�JXV�F�]XB(] f � OH]XB�@7ZElXF�]�_`Z P[@hB(O pz@7ZKZK@7AH|6�X]3k7wHDqZ�o{DEsEJ3p1Daj�J3@WACB(Z
ZTwHsgOu]3Z�b � � � e � b�� �3�3�
	��
� ��d�� 	 ' e ]3AHF~sqJ&AHZTD��\wHDEACBKk7_�FGJ�AHJ3BaV4]3k7k�@7A�B(OGD6R(]XAH|&D6JXV
BKOHDvjHkWJXB�lGP[OHDqRKDE]3Z6]��X]3@7k�]XoHkWD�F�]XB(]nFHJ f� J&RQBKOHD�ByPQJ � ]3A�]3FG@�]3AuZ�Bg]XBK@WJ&AGZ � � � � � ��� ]3AGF � � ���!� ��� l�P[OH@7sgOL]3RTDv]3jHjHRTJ�M`x
@7p1]XB(Dqk7_�
Nd � S\p ]3j�]XRTB�l BKOHD ZTs�]XBTB(DqRK@7AH|LJ3VQj�J3@WACB(Z�k7@WDqZ�]3k7J&AH|uB(OGD k7@WAGD�� � � ]3Z
D?MGj{DEs+B(DqFib � @7| f ' f d egfQ� J&R�B(OGD � f � f ]3AHF � ]3A�]3FH@W]3A~sqJ&pzj�]3RT@WZTJ&A�lGOGJYPaDq�3DERqlm]��&DqRT_
Z�B(RK@7S\@WAG|LZT_`Z�B(DEp1]XBK@Ws1DERTRKJ&Rv@7Z��N@7ZK@7oHk7D f   A � @7| f ' f 
Nl�ZTB(]XB(@7J&AHZ � � � � � ��� b � ]3AH]3F�] e
]3AGF � � � b � f � fhe ]3RKD�pzDERTDEkh_ � S\p ]3j�]XRTB6]3AHF!ZTOHJ&wHk7F!o{D�RKDqj�J3RTB(@7AH|��3DER�_LZT@Wpz@7k�]3R
F�]X@Wkh_�BKDEpzj{DER(]9B(wHRTDEZ f�� wGB�BKOHD^sqkWJ&wGF J3Vmj{J&@WACBKZ�@WZ FH@7ZTB(@7AHs+B(kh_n]3o{J��&DQBKOHD^k7@WAHD�� � � l
@7AHFH@7s�]XBK@WAG| B(OH]XB}B(OHD � f � f F�]9Bg]z@WZrsEJ&k7FHDqR[BKO�]3AuB(OHD � ]3A�]XFH@�]XA�F�]9Bg]z@WA�]1Z�_`ZTB(Dqp x
]XBK@WsnPQ]�_ f1� OHD sqkWJ3wHFIJ3Vaj{J&@WACBKZ�V�J&k7k7JYP[Z�]ukW@7AHDnP[@hB(O�BKOHDzZ(]3pzD1ZKk7J&j{D�]3Z�� � � l
oHwNB^P[@7BKOu] AHJ&ANx � DqRKJn@7A\BKDERTsEDEjNB f � A~B(OHD:|3R(]3jHO lGJ&AHD6s�]3A�@7p1]3|&@7AHD�]��&DqRTBK@WsE]3k�k7@WAHD
FHRK]�P[AU]XB ��� � f �`J&pzDqP[OHDqRKDz]3k7J&AH|1B(OH@7Z:k7@WAHDXl @7ALB(OGD�pz@WFGFHkWD�J3V�B(OHD�sEk7J&wHF�l�@WZrB(OHD

' �



-40

-30

-20

-10

0

10

20

30

40

50

-40 -30 -20 -10 0 10 20 30 40

tm
ax

 (
de

g 
C

) 
st

at
io

n 
30

44
20

0

tmax (deg C) station 3031400

Comparison of daily maximum temperature for nearby stations
 3044200 (CAN) and 3031400 (CAN)

� @7|&wHRTD ' f d  � J&pzj�]3RK@7ZKJ3A J3VNF�]3@7k7_vp1]9MN@7p�wHp B(Dqpzj�DqR(]XBKwHRKD6b�d ��C d 1b�3�\e V�J&R�B(OHD�ByPaJ
� ]3AH]3FH@W]3A�ZTB(]XB(@7J&AHZ � � � � � ��� ]3AHF � � ���!� ��� P[OH@7sgO ]XRKD~]XjHjHRKJ�MN@7p ]9B(DEkh_ 
`d � S\p
]3jH]3RTB f}� OHD ZK@7pz@WkW]3RT@7By_�J3V�BKOHD�sqkWJ&wGFLJ3V�j{J&@7ACB(Z BKJ�B(OGD�k7@WAGD � � � @7AHFH@7s�]XBKDEZ6BKO�]XB
o{J3B(OuZ�Bg]XBK@WJ&AGZrRTDEj{J&RTBrZT@Wpz@7k�]3R}�X]3k7wHDEZ}V�J&R^BKOHD�B(Dqp1j{DERK]XB(wGRKD � DEk7F f

' �



-40

-30

-20

-10

0

10

20

30

40

-40 -30 -20 -10 0 10 20 30

tm
ax

 (
de

g 
C

) 
C

A
N

 s
ta

tio
n

tmax (deg C) US station

Comparison of daily maximum temperature for nearby stations
  3031400 (CAN) and 392 (US)

� @7|&wHRTD ' f 
  � J&pzj�]3RT@WZTJ&A J3V6FH]3@Wkh_�p1]9MN@7p�wHp BKDEpzj{DER(]9B(wHRTDIb<d ��C d 1b�3�`e V�J3R�B(OHD
� ]3AH]3FH@W]3AzZTBg]9B(@7J&A � � � � � ��� ]3AGFzBKOHD � f � f ZTB(]XB(@7J&A � � � P[OH@7sgO~]3RTD[]3jHjHRTJ�MN@7p1]XB(Dqk7_� S\p ]3j�]3R�B f!� OGD~FH@7ZKjHkW]3sEDqpzDEACB1J3V}B(OHD�sEk7J&wHF�J3V[j{J&@7A\BKZ V�RKJ&p BKOHD~k7@WAHD � � �
@7AHFH@7s�]XBKDEZrB(O�]XBrB(OGD � f � f ZTB(]XB(@7J&A�@WZ RKDEj{J&R�B(@7AH|�ZT@W|&AG@ � sE]3ACB(kh_Lk7J�PQDqR �X]3k7wHDEZrV�J&R}B(OHD
BKDEpzj�DqR(]XBKwHRKD � DqkWFnBKO�]3AnB(OHD � ]3AH]3FH@W]3AzZTBg]9B(@7J&A f�� RTDE|&RTDEZKZT@WJ3A�]3AH]3k7_`ZT@WZ�DEZ�B(@7p1]XB(DqZ
BKOHDvJ + ZTDqB[V�RKJ3p B(OGD�k7@7AHD�B(J1o�D1b<d 
 	 C 
 � �
	��3�`e � � f

C3�



�Cxy@7ACB(DERTsEDqjGB�l3P[OG@WsgOzs�]XAno�D^DqZTBK@Wp1]XBKDEFnB(J:o{DQo{DqByPaDEDqA ' � � ]3AHF�d ' � � f3� OH@7Z�pzD�]3AHZ
BKO�]XB B(OHD � f � f FH]3@Wkh_�p1]9MN@Wp�wHp
BKDEpzj{DER(]9B(wHRTD^F�]XB(] sEJ3wHkWF�o�Da]XB kWDE]3ZTB ' � � B(J`J sqJ&k7F
]3AGFLj{J&ZKZT@WoHkh_�]3Zro�]3F!]XZ�d ' � � fc� RTDE|&RTDEZKZT@WJ3A!J3V�BKOHD~b � � � e sqJ&pzj�]3RT@WZTJ&A�V�J&RTp1]3kWkh_
DqZTB(@7p1]XB(DqZrBKOHDv@WACBKDERKsqDEjGB6]XB�b�d 
 	 C 
 � �
	����`e � � P[@7BKOL]nsqJ&RKRTDEkW]XB(@7J&AtsEJ`D � sE@7DEACB�l�� l
J3V �Gf�� ' �Nf� wHRTBKOHDERasEJ&pzj�]XRK@7ZKJ&A~JXV J3B(OGDERQZ�Bg]XBK@WJ3A~j�]3@7RK@7AH|&ZaZKOHJ�P[ZQBKOHD6ZK]3pzD6FH@7ZKsqRKDEjH]3AHsq_
o{DqByPaDEDqA � f � f ]3AHF � ]3AH]3FH@W]3AUZTB(]XB(@7J&AUF�]XB(] V�J&R F�]3@7k7_Lp ]YMG@7p�wGp ]3AHFUpz@7AH@7p�wHp
BKDEpzj�DqR(]XBKwHRKD f � AGDnO\_`j{J3B(OGDEZK@7Z�@7Z�B(O�]9B�B(OHDzsEJ3A\�3DERTZK@7J&A�o{DqByPaDEDEA � ]3OHRKDqAHOHDq@7BvB(J
� DqkWZT@WwHZnPQ]3ZzjHRKJ3|&R(]3pzpzDEF @7AHsEJ3RKRKDqsqBKk7_3laRTDEZKwGk7BK@WAH| @7A�B(OHDUd � � � FG@ + DERTDEAHsqD f ! D+x
|C]XRKFHk7DEZTZ�J3V�B(OHDnJ&RT@W|3@WAUJ3V�BKOHDnjHRKJ3oHkWDqpul�B(OH@7Z�j�DqsEwHk7@W]3RK@hBy_!P[@hB(OUB(OHD�ZTBg]9B(@7J&A F�]XBg]
O�]XZ�ZK@7AHsED}o{DEDqAn@WAC�3DEZTBK@W|&]XB(DqF�]3AGF DEk7@Wpz@7A�]XBKDEFnP[@7BKO B(OHDQAHDqP�d �3� d 1 
 �3�3� � f � f F�]XBg]
ZTDqB f

� OHD~ZK]3pzD�B(DqsgOHAH@ �\wHDuFHDEZTsERK@7o{DEF ]3o{JY�3D�PQ]3Zn]3jHjGkW@7DEF�BKJ!F�]3@7k7_�jHRTDEsE@7jH@hBg]XBK@WJ3A
F�]9Bg]GlYoHwGB�BKOHD�pzJ&RKD�k7JNsE]3kW@ � DqF�AH]XB(wHRTD�J3VNBKOHD�jHRTDEsE@7jH@hBg]XBK@WJ3A � DqkWF�FH@7F�AHJXB�kWDqAHF�@hB(ZTDEkhV
BKJ~B(OH@7Zvp1D+B(OHJ`F f   A j�]XRTB(@7sEwGk�]3Rql B(OHDnsqkWJ&wGFiJXVQj{J&@7A\BKZ�FH@7F�AHJXB�V�J&RKp ]3RKJ3wHAHFUB(OHD
k7@WAGD � � � oGwGB � k7k7DEF~B(OGD6sEJ3RKAHDqR^J3V�BKOHD � RTZTB �\w�]XFHR(]3ACBQAHD�]3RaB(OHD J&RK@7|&@7A b �
�&�`egf   A
J3BKOHDERaPQJ&RTFHZElm] RTDEsqJ&RKFuJ3V�jHRTDEsq@WjH@hBg]9B(@7J&AL]9B^J&AHD�Z�Bg]XBK@WJ3A�FH@WFuAHJXB}sEJ&RTRKDqZKj{J&AHF�PQDqkWk
BKJrBKO�]XB�J3VH]3AHJ3BKOHDER�ZTB(]XB(@7J&A�l9RKDq|C]3RTFHkWDqZKZ J3VNBKOHD$jHRKJ�MN@Wpz@hBy_�J3VNBKOHD�ByPQJrZTB(]XB(@7J&AHZ f�� wGB
V�J&RvB(Dqpzj�DqR(]XBKwHRKDXl�]3AHF�j{DERTO�]3jHZ�J3B(OGDER�sqkW@7p1]XB(D � DEk7FHZql�B(OHD1ZKsE]XBKBKDER�x jHk7J3B pzDqBKOHJ`F
ZTDERT�3DEZn]XZ�]uwHZKD+V�wHk�B(J`J&k�V�J&R�sEJ&pzj�]3RT@WAG|LFH@ + DqRKDqA\B�DEZ�B(@7p ]9B(DEZ�]3AHF��9J&R�ZK]3pzjHk7DEZ�JXV
BKOHDEZTD � DEk7FHZ f�� J3RaD?MH]Xp1jGkWDXlGB(OH@7ZQpzD+B(OHJ`F�PQ]3ZQwHZTDEF~BKJ�sEJ3p1jH]3RKDrB(OHD @WACB(DqRKj{J&kW]XB(DqF
P[@7AHFnZKj{DEDqFz]3AHF FG@WRTDEsqBK@WJ3A V�J&R�]r|&@7�3DEAzj{J&k7_`|&J3A�P[@7BKO AHDE]3RKoC_�ZTBg]9B(@7J&AnF�]XB(] f �`p ]XkWk
j{J&kh_N|3J&AHZ�P[OHJ&ZTD[|&RK@7Fzj�J&@7ACB(Z�J&AGk7_n@7AHOHDqRK@hB(DqF1�X]3k7wHDEZ�V�RTJ&p�]�ZT@WAH|3kWD}AHDE]3RKoC_nZ�Bg]XBK@WJ3A
PaJ&wHk7F�V�J&RTp�]nZKsE]XBKBKDERK@7AH| J3V�j{J&@7A\BKZ}P[@7BKO�B(OG@WZ[ZTB(]XB(@7J&AtB(O�]XB[kW]�_uj�DqRTV�DqsqB(kh_uJ&AuB(OHD
k7@WAGD � � � f 
 ]XRK|&DqR1j{J&kh_`|&J&AHZnB(OH]XBzPQJ&wGkWF @WAGOHDERT@7B F�]XB(]UV�RTJ&p ZTDq�&DqR(]3k[AHDE]3RKoC_
Z�Bg]XBK@WJ&AGZ PaJ&wHk7F RKDqZKwHkhB�@7A�ZTs�]XBTB(DqR�FH@W]3|&RK]3pzZ ZTOHJ�P[@WAH|:] ZKjGRKD�]XFH@WAG|6J&wGB V�RKJ3p � � � f
� O\wHZ}B(OGD�p1D+B(OHJ`FtZKDER��&DqZ6]3Z[] wGZKDqV�wGk lmk7JNsE]3kW@ � DqFusgOHDEsgS�J3V B(OGD�sEJ&RTRKDEs+B(AHDqZKZrJ3V�B(OHD
@7ACB(DERTj�J3k�]XBK@WJ3AL]3k7|&J&RT@7BKOHpzZ f

C d



� /�� � ��� ���
��� : ������� � �

�������
	�	
��	
���������������
	
�

� OHDqRKDv]3RTD:ZKD+�&DqR(]3k PQ]�_`Z[BKJ Dq�X]3k7w�]XBKD6B(OGD��`wH]3kW@hBy_~JXV B(OHD:@7ACB(DqRKj{J&k�]9B(DEFuF�]9Bg] f�� AHD
J3V B(OHDqZKDt@WZzB(JiO�]��&D�ZKJ&pzDtsEJ&AGsEDEjNB�J3V B(OHDtFHDqAHZK@hBy_ J3V:J&oGZKDER��X]XB(@7J&AHZ1P[OH@WsgO�]3RKD
wHZTDEFU]XZ @7AHjHwGBrB(JzB(OGD�@7ACB(DERTj�J3k�]XBK@WJ3A f�� AL|&DqAHDERK]3k4lmBKOHD�]3sEsqwHR(]3s+_tJ3V�@7ACB(DERTj�J3k�]XBK@WJ3A
@7Z @7AC�&DqRKZKDqk7_�jHRTJ&j�J3RTB(@7J&A�]Xk&B(J[B(OHD$FHDEAGZK@hBy_�J3VGZTB(]XB(@7J&AHZ f�� VHBKOHDERTDQ]3RTD$] kW]3RK|&D�A\wHp�o�DqR
J3V�ZTB(]XB(@7J&AHZ�@7A~]�RKDq|&@7J&A�lCB(OHD[@7ACB(DERTj�J3k�]XBK@WJ3A DqRKRKJ3R$ZTOHJ&wHk7F�o{D[ZKp1]3k7k f�� J�PQD+�&DqRElG@hB$@WZ
AHJXB^ZTBKR(]3@7|&OCBQV�J3RTPQ]3RKF�BKJ�FHD ��AHD�]�j�]3R(]Xp1D+B(DqRaP[OH@7sgOuRKD � DEsqBKZQB(OGD:ZTB(]XB(@7J&A~FHDqAHZK@hBy_&l
j�]XRTB(@7sEwGk�]3RTk7_�P[OHDEAtB(OHDvA\wHp�o{DERrJ3V ZTB(]XB(@7J&AHZ[sgO�]3AG|&DEZ[P[@7BKO�RTDEZTj�DqsqBrB(JnB(@7pzD f

! A�@WAGFH@WsE]XB(J3R�J3V^ZTBg]9B(@7J&AIFHDqAHZK@hBy_iJ��&DER�B(@7pzD3l�]XFHJ&jGBKDEFI@7A�BKOH@7Z�B(OGDEZK@7ZEl�@WZvB(OHD
RK]XB(@7JzJ3V�J3oHZKDqRT�X]XB(@7J&A�l�J3R^B(OHDvj{DERKsqDEACBTx j�JXB(DEACBK@�]3k�J3V F�]XB(]Gl � f�� Br@WZ[FHD ��AHDqF!]3Zql

� �#" J3V F�]3@7k7_~F�]XBg]nRTDEsEJ3RKFHZ[V�J&R[]3k7k�ZTB(]XB(@7J&AHZ
b " J3V�ZTB(]XB(@7J&AHZ e � b " J3V F�]�_NZ e � d%$&$(' � b ' f d e

]3AGFi@7AHFH@7s�]9B(DEZvOHJ�P�sEJ&pzjHk7DqBKDzBKOHDnZTB(]XB(@7J&A RKDqsEJ&RTFHZ�]3RKD f�� O�]9Bv@WZql ]~RK]XB(@7JuJ3V$J&oNx
ZTDERT�X]XBK@WJ3ALJ3VQd%$&$(' PQJ&wGkWF!pzDE]3A�BKO�]XB ]3k7k ZTBg]9B(@7J&A�RTDEsqJ&RKFHZrV�J&R[]zj�]3R(]Xp1D+B(DqR O�]��3D
]3A�J&oHZTDERT�X]XBK@WJ3A�V�J&R�]XkWk�F�]�_`Z @7AIB(OHD D+MNj{DERK@7pzDEACB fL� ]3oGkWD ' f d�|&@7�3DEZ�BKOHD�RK]XB(@7JLJXV
J&oGZKDER��X]XB(@7J&A V�J3R1BKOHD�sqkW@7p1]XB(D�j�]3RK]3pzDqB(DqRKZ JY�3DER1B(OHDq@WR RKDEZTj�DqsqBK@7�3DLB(@7pzDLj{DERK@7J`FHZ f
� OHD OH@7|&OHDqR�RK]XB(@7J&Z�RTD � DqsqBtB(OHD ZKOGJ&RTBKDERuj�DqRK@7JNFGZ�xyJXV xyRKDqsEJ&RTF V�J&R�B(OHD j�]3RK]3pzDqBKDERKZ
P[@7AHF�l RKDqk�]XBK@7�3D O\wHpz@7FH@hBy_&l�]XAHF�RK]3FH@W]XB(@7J&A f ! pzJ&RKD1@7A\BKDERTDEZTBK@WAG|LjH@7sqBKwHRKD1@WZv|&@h�&DqA
oC_us�]XkWsqwHk�]9B(@7AH| �
oC_�_&D�]XR f$� OHDvA`wGp�o{DER6JXV�j{J3B(DqACB(@W]3k ZTB(]XB(@7J&AHZr@WZ[OHDqkWF�sEJ&AGZTBg]XA\B
BKOHRKJ&wG|&OHJ&wGB1B(OGDLsEDqACB(wHR�_ ZTJIB(OHDt_&DE]3RKkh_ RK]XB(@7J&Z1ZKOHJ�P OHJ�P�B(OGD!]3s+B(w�]3k[A\wHp�o�DqR
J3V[J3oHZKDqRT�X]XB(@7J&AHZnsqJ&pzj�]3RTDEF�B(J!BKOHD~j{J3B(DqA\BK@�]XkQA\wHp�o{DERzJ3V[J3oHZKDqRT�X]XB(@7J&AHZnsgOH]3AH|&DqZ
P[@hB(O B(@7pzD f1� OHD1_3D�]3RTk7_ RK]XB(@7J&ZvJ3VQJ&oHZKDqRT�X]XBK@WJ&A V�J&R:BKDEpzj�DqR(]XBKwHRKD ]3AHFijHRTDEsE@7jH@hBg]9x
BK@WJ&Au]XRKD:ZTOHJ�P[A�@7A*)�@W|3wHRKD ' f,+Gf�� OGD���|&wHRTD�@WAHFG@WsE]XB(DqZ^B(O�]XB}BKOHD6BKDEpzj�J3R(]3k�FGDEAHZT@7By_
J3V[Z�Bg]XBK@WJ3AHZ @7Z AHJ3BnsqJ&AHZ�Bg]3ACB1]3AHF�B(O�]XB�B(OHD~OG@W|&OGDEZTBnBKDEpzj{J&R(]3k$sEJ3AHsEDqA\BKR(]XBK@WJ3A JXV
F�]9Bg]uJNsqsEwHRTZ�@7A�BKOHD j{DERT@WJ`F d%- C ' 1 -&$ f � J3BK@WsqD1BKOHD1ZKO�]3RTjIFHDqsERTD�]3ZTD�J��&DqR�B(OGD j{D+x
RT@WJ`F�d.-&-&$ 1 
/$&$&$ f � OH@7kWD�B(OH@7Z6p1]�_uRKD � DEs+B�]3AL]3sqBKw�]3k�FHDEsqRKDE]3ZKD�@WALBKOHD�A`wGp�o{DER6JXV
Z�Bg]XBK@WJ&AGZ�@WAUJ&j{DERK]XB(@7J&A�l @7B�@7Z�pzJ&RKDnk7@7S3DEkh_UFHwGD B(J~B(OGD k�]X|�jHRKJ`FHwHsqDEF oC_LB(OGD B(@7p1D
RTD��\wH@7RKDEFtV�J&R}@7A\BKDE|&RK]XB(@7J&AtJ3V AHDqP F�]XBg]z@7A\BKJnB(OHD !�0 �usEk7@Wp1]XBKD�FH]XBg]z]3RTsgOH@7�3D f

C 




� ]3oHk7D ' f d  �! ]9B(@7J1JXV�J&oGZKDER��X]XB(@7J&AuV�J&R}D�]3sgO�sEk7@Wp1]XBKDvj�]3R(]Xp1D+B(DqR f
� ]3R(]Xp1D+B(DqR " J3V ZTBg]9B(@7J&AHZ " J3V�FH]�_`Z � b ' e
� DEpzj{DERK]XB(wHRTD 
Nl C d&d +�C l ' 
 ' d 
 f $
� RTDEsE@7jH@hBg]XBK@WJ3A 
Nl C d&d +�C l ' 
 ' d ' f 

� @7AHF ' d�� d%-Gl + ' - 
 - f��
! � 
 C&+ d ' l��&-&$ +��`f $
! ]3FH@W]XBK@WJ&A d�� d%-Gl + ' - + ' f -

0

5

10

15

20

25

30

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

ra
tio

 o
f o

bs
er

va
tio

n

year

Ratio of observation by year

precipitation
temperature

)�@7|&wHRTD ' f +  ! ]XBK@WJ�J3V$J&oGZKDER��X]XB(@7J&AUV�J&R6BKDEpzj�DqR(]XBKwHRKDz]XAHF jHRKDqsE@7jH@7B(]XB(@7J&A ZTB(]XB(@7J&AHZ
oC_~_3D�]3R fa� OH@7Z[@WAGFH@WsE]XB(DqZ OGJYP B(OHDvA\wHp�o{DERrJ3V J&oHZTDERT�X]XBK@WJ3AHZ}�3]XRK@7DEZ}P[@7BKO�BK@WpzD f

C&+



� ����� � 	
��� 	�� � ���

� OHD ��RTZTB[pzD�]XZKwHRTD�J3V Z�Bg]XBK@WJ&AtFHDqAHZK@hBy_u|&@h�&DEAtD�]XRKk7@WDqRr@7A�B(OH@7Z[ZKDqsqB(@7J&A�lHBKOHDvR(]XBK@WJnJXV
J&oGZKDER��X]XB(@7J&A�l�k7JNJ&S\Z�]XB�]�oH@7RKF�� Z�Dq_&D?x �`@7DqP J3V$B(OHDnFH]XBg]uZKD+B�l P[@7BKOHJ&wGB�sqJ&AHZK@7FHDqRK@7AH|
BKOHD~pzDEsgO�]XAH@WsqZ JXV}B(OHD�@7ACB(DERTj�J3k�]XBK@WJ3A�p1D+B(OHJ`F f ! A ]3khB(DqRKA�]9B(@h�&Du]3jHjGRKJC]3sgO�@7Z B(J
k7JNJ3S�]9B6B(OGD FHDEAGZK@hBy_!J3V�Z�Bg]XBK@WJ&AGZ " wHj!sqkWJ3ZKD3l $ B(O�]9B:@7ZEl ]XB6D�]3sgOU|3RK@7F!j�J3@WACBv]3ZrB(OHD
@7ACB(DERTj�J3k�]XBK@WJ3A B(]3S3DqZ�jGk�]3sqD f � AHDzsE]3Ai]3ZKZT@W|&A�]�pzD�]3ZTwHRKDzJ3V$B(OHDnZ�Bg]XBK@WJ3A�FHDqAHZK@hBy_&l
sE]3kWk7DEF BKOHDQZ�Bg]XBK@WJ3A FHDEAGZK@hBy_ @7AHFHD+M�l&BKJ:D�]3sgOn|3RK@7F j�J3@WACB�V�J3R�D�]XsgOnF�]�_�BKJ�]3sqsEJ&pzj�]3AC_
BKOHD^@7A\BKDERTj�J&kW]XBKDEFzsEk7@Wp1]XBKD}j�]3RK]3pzDqB(DqR f ! jHRKDqkW@7pz@WA�]XRT_ Z�B(Dqj1@7AzD+MNjHk7J&RK@7AH|�B(OG@WZ�@7FHDE]
@7ZQB(J�sEJ&wHACBaB(OHD:A\wHp�o�DqR}J3V�ZTB(]XB(@7J&AHZQwHZKDqFu]XB^DE]3sgO�|&RK@7F~j{J&@7A\B f�� OH@7Z[]3jHjHk7@WDqZ^J&AHkh_
BKJn@WAC�&DqRKZTD+xyFG@WZ�Bg]3AHsqD�PaDE@7|&OCB(@7AH|Lb�B(Dqpzj�DqR(]XBKwHRKD e ]XAHF�B(OHD�OC_`oHRK@7Ftp1D+B(OHJ`F�b4jHRTDEsq@WjNx
@hBg]XBK@WJ3A e ZK@7AHsqD!B(OHD+_�o{J3B(O wHZTD ]I�X]3RK@W]3oHk7D!A\wHp�o{DERuJ3VvZ�Bg]XBK@WJ3AHZElrFHDEj{DEAGFH@WAG| J&A
]��X]3@7k�]3oGkWD FH]XBg] f�� OGDnZTBg]9B(@7J&AUsEJ&wGA\B6P[@Wk7k�o{D�Bg]3k7k7@WDqF!V�J&R�]3k7k�|&RT@WFLj�J&@7ACB(Zql JY�3DERv]3k7k
F�]�_`ZEl\]XjHjHkh_N@7AH|:BKJ6B(OHDQjHRKJ��`@WAGsEDr]3Z�]rP[OHJ&k7D f ! jGRKJ&j{J&ZKDqFnZTB(]XB(@7J&An@7AHFHD+M�l&P[OH@7sgOz@WZ
]3ZTZK@7|&AHDqFzBKJ�D�]3sgOz|&RT@WFnj{J&@7ACB�@WAHFG@7�`@7FHw�]3k7k7_3lCP[@Wk7kHo{D^FHDEZTsERT@Wo{DEF1k�]9B(DER�@WAnB(OGD^ZKDqsqB(@7J&A f

� OHDrpzDqB(OGJNF1J3V�sEJ&wHACBK@WAH|�@7Z$ZT@WpzjHk7D f ! Z�B(OHD[@7A\BKDERTj�J&kW]XBK@WJ&A1RKwGAHZ�JY�3DERa]3k7kHF�]�_`Z
]3AGF!]3k7k |3RK@7FLj{J&@WACBKZEl�BKOHD�jHRKJ&|3R(]3p�SXDEDEjGZ:B(R(]XsgStJXV�B(OHD�A\wHp�o{DER J3V�ZTB(]XB(@7J&AHZ wHZKDqF
@7A�B(OGD6@7A\BKDERTj�J&kW]XBK@WJ&A f�� )�@7|&wHRKD ' f � ZKOHJ�P[ZQBKOHD6o{DEOH]��`@7J&wHR^JXV�B(OHD6|&RK@7F�j{J&@7A\BQ@WACBKDER�x
j{J&kW]XB(@7J&A�V�J3R�BKDEpzj�DqR(]XBKwHRKDUb�d%- C d 1 -&$ e l P[OG@WsgO�wHZTDEZ @7AC�&DqRKZKD?xyFH@7ZTB(]3AHsqDuPaDE@7|&OCB(@7AH| f
! sEsEJ3RKFH@7AH|�BKJ�J3wHRajH]3RTBK@WsqwHk�]XRa]XkW|&J3RK@hB(OHp FHDqZK@7|&A�l\B(OHDr@7A\BKDERTj�J&kW]XBK@WJ&A wHZKDqZQAHJ�pzJ&RKD
BKO�]3AIDq@W|3O\B�J3VQBKOHD�AGD�]3RTDEZTB�ZTB(]XB(@7J&AHZ�B(J�BKOHD1|&RK@7FIj{J&@7A\B f ! Z�ZTDEDqA�@WAiB(OHD ��|&wHRTD3l
BKOH@WZ6JNsqsEwHRTZ � +Gf $('�J3V�B(OHD�B(@7p1D f
! Dqs�]3k7k BKOHD RKwGkWD BKO�]XB:Z�Bg]XBKDEZ�@hV�B(OHDqRKDz]3RTD�V�D+PQDqR
BKO�]3AuDE@7|&OCBrZTBg]9B(@7J&AHZ^P[@hB(OH@7A�BKOHD:B(Dqp1j{DERK]XB(wGRKDvkWDqAH|3BKO�ZTs�]3k7D b 
 $&$ S\p e lHBKOHDEAtJ&AHkh_
BKOHDEZTD~ZTB(]XB(@7J&AHZn]XRKD�wGZKDEF f!� OH@7Z @WZ�RKDEjGRKDEZTDEACB(DqF o\_�ZTB(]XB(@7J&A�sqJ&wHACB(Z�d 1 �Nf*� AIB(OHD
sE]3ZKD1J3V ��AHFH@7AH|LJ3AHk7_ J3AHDzZTBg]9B(@7J&A�b4]tZ�Bg]XBK@WJ3A�sqJ&wHACB�JXV:d e l�BKOHDz@WAC�3DERKZTD+x FH@WZ�Bg]3AGsED
V�J&RTp�wHkW]�FHDE|3DEAHDqR(]XBKDEZ�B(J�]�AHD�]3RTDEZ�BTxyZ�Bg]XBK@WJ3A�]3ZTZK@7|&AHpzDEACB f�� V AHJvZ�Bg]XBK@WJ&AGZa]XRKD^V�J&wHAGF
P[@hB(OH@7A�BKOHD6k7DEAH|XB(O�ZKsE]3k7D6J3V�BKOHD6|3RK@7F~j�J3@WACB�l\B(OGDEA~B(OGD6@7A\�3DERTZKD+x FH@7ZTBg]XAHsED�]3k7|&J&RT@7BKOHp
ZTDEDES\ZQBKOHDrAHD�]3RTDEZ�BQZ�Bg]XBK@WJ&A J&wGBKZK@7FHD6J3V�B(OHDrk7DEAH|3BKO�ZTs�]3k7D f�� OH@7ZQ@7Z$RKDEjGRKDEZTDEACB(DqF�oC_�]
Z�Bg]XBK@WJ&A�sEJ&wGA\B6J3V�$ f[� O\wHZql $�]3AGF�d ]3RTD�AGD�]3RTDEZTB�xyZ�Bg]XBK@WJ&A!]3ZKZT@W|&AGp1DqACB�l�oHwNB6V�J&R $Gl
	�
 T?@AMuM JL5�kw@XM MUT?HPZiBw5��
k?:A@XF�@fJU:AEpH*Bw:f@AB?5`x�
*x`H;a JUT�5�JU5I^ok�5I7L8;JU>?7L5�@AB*JL5�7Lk�H*:A8;JU@AH�BwF�H
C
5re�@A6�5�B

@fB�� k?k�5IB�C
@����`g

C �



0

1

2

3

4

5

0 1 2 3 4 5 6 7 8

pe
rc

en
t

number of stations

Histogram of stations used at each grid point for 1961-90 temperature interpolation
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Histogram of stations used at each grid point for 1901-2000 temperature interpolation
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Histogram of stations used at each grid point for 1901-2000 precipitation interpolation
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