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\^n��jhpX^]k�(w_`X\2 �3�oXgnd�(wXch_^_m �w_`g_^Xhm 
+,.>2�

+,..�8�;�+4 �ohiuhh^�ijh�mX[[\Yhd�s_[^X�t_Yg_m
\^n��jhpX^]k�(w_`X\2 �1�oXgnd�(wXch_^_m �w_`g_^Xhm 
+,.>2�

+,-.�8�53�4, �]\ph��\[X\]g\ �Yg_fp�_`�51�oXgnd
(l_oh[ ���^XYdihni �+,-,2�

+,>1<+,>>�8��g\]j\�c_f^i\X^ �+�_odhgm\iX_^
(Zg_`Xg_m �+,>>2�
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+,>.�8�54�+4 �]\ph��\[X\]g\ �5�oXgnd�(tghjch 
+,,+2�

8�51�+4 �^h\g�ijh�oghhnX^Y�p__[�_`��jh[_ph�
]jh^h�(w_`X\2 �5�5�X^nXmXnf\[d�

+,,5�8�+3�4. �qi\^\d_mdb_�[\bh �tfgY\d �+�oXgn�
zi�]_f[n�oh�dhh^�ij\i�ijh�gh]_gnd�_`�ijh�s_iihgh[

\gh�[_]\ihn�X^�ijh�uhdi�p\gi�_`�tf[Y\gX\�(c_di[k�X^
ijh�p[\X^�_`�w_`X\2�\^n�\[_^Y�ijh�t[\]b�wh\�]_\di��z^
ijh�p[\X^�_`�w_`X\�Xi�di_pd�c_di�`ghefh^i[k�_^�p\d�
ifghd��Ujhk�uhgh�m\di�oh]\fdh�_`�uh[[�nhmh[_phn�djhhp�
\^n�]\ii[h�oghhnX^Y��Ujhgh�uhgh�p\difghd��fdi�̂ hai�i_
_fidbXgid�_`�ijh�]Xik�\^n�d_ch�_`�oXgnd�uhgh�]_[[h]ihn
ijhgh��sfgX^Y�ijh�[\di�nh]\nhd�n_iihgh[d�j\mh�ohh^
_odhgmhn�_^�f^dp_X[hn �f^]f[iXm\ihn�Yg_f^nd�\g_f^n
ghdhgm_Xgd�X^�ijh�p[\X^�_`�w_`X\ �^h\g�ijh�gXmhg�zdb\g
ohiuhh^�s_[^X�t_Yg_m�\^n��jhpX^]k�\^n�^h\g�ijh
oghhnX^Y�p__[� _`� �jh[_ph]jh^h�� Ujh� s_iihgh[� Xd
gh]_gnhn� _^� p\difghd� \^n� f^]f[iXm\ihn� `Xh[nd� X^
h^mXg_^d�_`�Z[_mnXm�\^n�Z\^\YfgXdjih��Ujh�_^[k�_^h
c_f^i\X^_fd�chhiX^Y�Xd�X^�ijh�^_i�d_�jXYj��g\]j\
c_f^i\X^�(+3>5�c2��qo_fi�chhiX^Yd�X^�s_ogfn�\
(^_gij�h\di�tf[Y\gX\2�\[gh\nk�X^�ijh�h^n�_`�ijh�p\di
]h^ifgk�q��q[[h_^�(+>>.2�ug_ih�ij\i�ijh�s_iihgh[
Cchhid�_^�d[XYji[k�g\Xdhn�p[\ih\f�uXij_fi�]_cX^Y
][_dh�i_�c\gdj[\^ndE��Ujh�[\ihg�_odhgm\iX_^d�\gh�X^
ijh�di_^k�dihpphd�_`�]\ph��\[X\]g\ �X^�ijh�c\gdj[\^n
CZ_n\E�^h\g�tfgY\d�\^n�X^�ijh�ngXhn�fp�o\dX^�_`
qi\^\d_mdb_�[\bh�

\&1&�o@D>FA@C?K&�oCQIA&�d@?AE>@?D
V_di�(>3 .5��2�_`�n_iihgh[d�gh]_gnhn�X^�tf[Y\gX\

cXYg\ih�X^�\fifc^ �ohiuhh^�5>�4>�\^n�;4�+4��Ujh
c\X^�p\dd\Yh�Y_hd�nfgX^Y�whpihcohg�\^n�{]i_ohg
(WXY��52��zi�Xd�uh[[�b^_u^�(V\fc\gk �sX`[_^ �+,>,2
ij\i�\nf[i�̀ hc\[hd�cXYg\ih�\i�ijh�h^n�_`�qfYfdi�\^n
\i�ijh�ohYX^^X^Y�_`�whpihcohg��qnf[i�c\[hd�\^n�Xc�
c\ifgh�oXgnd�p\dd�[\ihg��Ujh�dpgX^Y�cXYg\iX_^�Y_hd

nfgX^Y�qpgX[��zi�f^X`Xhd�- .,���_`�cXYg\^id��Zg_�
o\o[k�ijh�s_iihgh[ �u\i]jhn�_^�ijh�qi\^\d_mdb_
[\bh�_^�+3�4.�+,,5 �]\^�oh�\]]hpihn�\d�\�[\ih
dpgX^Y�cXYg\^i�_g�\d�\�u\^nhgX^Y�oghhnX^Y�X^�
nXmXnf\[��z^�dpXih�_`�ijXd �ijh�pghdh^]h�_`�\^�Xd_[\�
ihn�oghhnX^Y �dXif\ihn�̂ h\g�tf[Y\gX\^�c_f^i\X^d 
]\^�̂ _i�oh�ha][fnhn��wf]j�\ddfcpiX_^d�uhgh�c\nh
\i�ijh�ohYX^^X^Y�_`�ijh�]h^ifgk�ok����m_^�t_hi�
iX]jhg�(+,5-2��qi�ijh�d\ch�[\iXifnh�s_iihgh[�og__nd
X^�ijh�Wgh^]j�Zkgh^hhd �X^�ijh�c_f^i\X^�qogf]jk
X^�zi\[k �X^��\f]\dfd�\^n�\[d_�X^�^hXYjo_fgX^Y
l_c\^X\��z^��f^h�+,1.�Xi�Xd�gh]_gnhn�i_�ijh�d_fij
`g_c�tf[Y\gX\�X^�yghh]h��Ujhgh�\gh�dfcchg�chhi�
X^Yd�X^�Ufgbhk�(Zh^d �+,1-/�sX��\go_ ��hX^rh 
+,-1/�y[fir�m_^�t[_irjhXc�hi�\[� �+,-1/�th[Xb 
s\^]jh^b_ �+,--/��\g[X^_�hi�\[� �+,>3/�th\c\^ 
+,>.2��zi�u\d�̀ _f^n�_fi�(sh^^Xd �+,-32�ij\i�ijh
^fcohg�_`�ijh�dph]Xhd�gXdhd�\^n�Xid�oghhnX^Y�g\^Yh
hap\^nd�X^�]_^^h]iX_^�uXij�ijh�][Xc\ih�]j\^Yhd
X^�d_ch�p\gid�_`�xfg_ph�

���wihgohgir�(+,..2�nhihgcX^\ihd�ijghh�cXYg\�
iX_^�g_fihd�_`�ijh�s_iihgh[�X^�xfg_phL
+2�\[_^Y�ijh�]_\di�_`�sh^c\gb ��_[[\^n�\^n�th[�
YXfc/

52�\]g_dd�ijh��f^Y\gX\^�[_u[\^nd�i_�ijh�qngX\iX]�dh\/
;2�̀ g_c�Tbg\X^h�\[_^Y�ijh�dh\dj_gh�_`�l_c\^X\�\^n
tf[Y\gX\�

q]]_gnX^Y�i_�ijh�gh]hXmhn�X^`_gc\iX_^�uh�]\^�d\k
ij\i�iu_�uh[[�nXdiX^YfXdjhn�cXYg\iX_^�g_fihd�_`�ijh
s_iihgh[� p\dd� ijg_fYj� ijh� ihggXi_gk� _`� tf[Y\gX\L
ijg_fYj��hdi�tf[Y\gX\�\^n�\[_^Y�ijh�t[\]b�wh\�]_\di
(WXY��+ �32��Ujh�cXYg\iX_^�ijg_fYj��hdi�tf[Y\gX\�Xd
c_gh�uXnh[k�dpgh\n�(5>�4><;4�+42 �\[ij_fYj�d_ch�
iXchd�dhp\g\ih�Yg_fpd�_`�oXgnd�di\k�i_�uX^ihg�ijhgh�
Ujh�dpgX^Y�cXYg\iX_^�Xd�X^�qpgX[��Z\ddX^Y�`[_]bd�\gh
^_i�oXY�\^n�n_�̂ _i�ha]hhn�.�oXgnd��UjXd��hdi�tf[Y\gX\^
cXYg\iX_^�g_fih�_`�ijh�s_iihgh[�]\^�oh�\�phgXpjhgk
_`�ijh�`[ku\k �ujX]j����wihgohgir�(+,..2�j\d�nhihg�
cX^\ihn�\d�qngX\iX]�(52 �ofi�Xi�]_f[n�oh�\[d_�\�dhp\g\ih
g_fih�`g_c�w]\^nX^\mX\^�ph^X^df[\�i_�ijh�]_\di�_`
vXok\�

Ujh�cXYg\iX_^�_`�ijh�s_iihgh[�\[_^Y�ijh�t[\]b
wh\�]_\di�]_^iX^fhd�̀ _g�\�dj_gi�iXch�(53�4,<5+�+42�

WXY��5��wh\d_^\[�_]]fgh^]h�_`�s_iihgh[�X^�tf[Y\gX\�
D����5��9��
������	�����#
�	������	�����G
����
����

^ ^���->

4

1

+4

+1

54

51

;4

;1

z� � �z �zz �zzz z� � �z �zz



MCAAE>EI�@?�TQIDF>@F�F?J�>CQAEK�CL�@AK�O@D>FA@C?�@?�wQ>FK@F�)0&�1&������& �]\

Ujh�̂ fcohg�_`�oXgnd�X^�̀ [_]bd�gh\]jhd�51�X^nXmXnf\[d�
z^�ijh�p\di�]h^ifgk�q��q[[h_^�(+>>.2�ug_ihL�Czi�]_chd
X^�dc\[[�̀ [_]bd�X^�dpgX^Y�\^n�[h\mhd�X^�ijh�d\ch�u\kE�
q�p\gi�_`�ijh�cXYg\^id�_^�ijXd�g_fih�pg_o\o[k�uX^ihgd
\[_^Y�ijh�dj_ghd�_`�ijh�xfg_ph\^�p\gi�_`�Ufgbhk 
ujhgh�\^�\nf[i�c\[h�Xd�X^�ijh�]_[[h]iX_^�_`�ijh�|\iX_^\[
Vfdhfc�_`�|\ifg\[��Xdi_gk�X^�w_`X\�(sh]hcohg�+>,52
`g_c�

Ujh�cXYg\iX_^�_`� ijh�s_iihgh[� \[_^Y� ijh�uhdi
t[\]b�wh\�]_\di�Xd�[hdd�ghmh\[hn�ij\^�X^�̂ _gij�h\di��z^
Tbg\X^h�ijh�X^ih^dXmh�p\dd\Yh�Y_hd�_mhg�ijh��gXch\�
z^�dpgX^Y�Xi�[\did�`g_c�+>�4;�i_�54�41�(d_chiXchd
oXgnd�\gh�_odhgmhn�\[d_�X^��f^h2 �X^�\fifc^�8�̀ g_c
ijh�h^n�_`�qfYfdi�i_�5;�++�(�_diX^ �+,>;2��q]]_gnX^Y
i_�ijXd�\fij_g�n_iihgh[d�`[k�_^�uXnh�`g_^i �p\ddX^Y
ijh��gXch\^�c_f^i\X^d�_mhg�ijhXg�jXYjhdi�p\gid��z^
dihpphd�\[_^Y�ijh�dh\dj_gh�ijhk�`_gc�]_^YghY\iX_^d
_`�jf^nghnd�_`�oXgnd��Ujh�cXYg\iX_^�X^�dihpphd�Xd
c_di�\^Xc\ihn�i_�ijh�h\di�̀ g_c�ijh�s^Xhphg�c_fij 
X^�qdb\^X\�|_m\�\^n�X^�|_gij�ZgX\r_mXh�(�_r[_m\ 
+,.+2�

zi�dhhcd�ij\i�ijh�`[ku\k�`g_c�Tbg\X^h�i_�ijh
dh\dj_gh�_`�l_c\^X\�\^n�tf[Y\gX\ �nhd]gXohn�ok���
wihgohgir� (+,..2 � j\mh� i_� oh� dhp\g\ihn� X^i_� iu_
X^nhph^nh^i�g_fihd��Ujh�`Xgdi�_^h�Xd�[hdd�ghmh\[hn
\[_^Y�ijh�uhdi�t[\]b�wh\�]_\di �ujX]j�n_iihgh[d�c_di
pg_o\o[k�[h\nd�\u\k�i_�|_gij�xYkpi��Ujh�dh]_^n�_^h

p\dd�_mhg�̂ _gij�t[\]b�wh\�\^n�ph^X^df[\�_`��gXch\�
|_gij�]_\di�_`�ijh�t[\]b�wh\ �ijh��gXch\�\^n�ijh
|_gij�ZgX\r_mXh�\gh�ijh�p[\]hd �ujhgh�nfgX^Y�ijh
uX^ihg�̂ fchg_fd�̀ [_]bd�_`�n_iihgh[d�]_^]h^ig\ih �oh`_gh
ijhk�Yhi�_mhg�ijh�t[\]b�wh\�\i�Xid�c_di�̂ \gg_u�p\gi 
X^�ijhXg�u\k�i_�qdX\iX]�Ufgbhk�\^n�̀ fgijhg�i_�uX^ihgX^Y
p[\]hd�X^�wX^\X�ph^X^df[\�\^n�ZhgdX\^�yf[`��Ujhdh�_fg
dfpp_dXiX_^d�\gh�]_^`Xgchn�ok�ijh�oXY�]_^]h^ig\iX_^d
({]i_ohg �|_mhcohg�\^n�qpgX[2�_`�n_iihgh[d�X^�qdX\iX]
Ufgbhk��W_g�ha\cp[h�_^�ijh�[\bh�Ufr�11>�oXgnd�uhgh
gh]_gnhn� _^� 5+�++�� +,-4/� 55<5;�++�+,-+� 8� ;.,/
;�+4�+,-;�8�311/�5<;�43�+,>+�8�>44���544��Ujhgh
uhgh�c_gh�ij\^�;44�X^nXmXnf\[d�X^�ijh�dihpphd�_`
�_gif�_^�1�43�+,-+��W[_]bd�_`�jf^nghndM�n_iihgh[d
cXYg\ih�\]g_dd�ijh�_ijhg�p\gid�_`�ijh��h^ig\[�Z[\ih\f
_`�qdX\iX]� Ufgbhk� (Ujh�{wU�tXgn�lhp_gi � +,-1/
th\c\^ �+,>.2��{^�Xid�uX^ihgX^Y�p[\]hd�X^�w\fnX
qg\oX\�ijh�dph]Xhd�di\kd�̀ g_c�ijh�cXnn[h�_`�|_mhcohg
i_�ijh�h^n�_`�Whogf\gk�(Z\[`hgk �+,>.2�

q]]_gnX^Y�i_�x���_r[_m\�(+,.+2 �ijh�dpgX^Y�cX�
Yg\iX_^�̀ g_c�h\di�VhnXihgg\^h\^�ohYX^d�\i�ijh�h^n�_`
Whogf\gk�\^n�ijh�ohYX^^X^Y�_`�V\g]j��Ujh�\^Xc\ihn
p\dd\Yh�pg_]hhnd�X^�ijh�cXnn[h�_`�qpgX[�X^�ijh�wkgX\^
nhdhgi �̂ h\g�s\c\db��s_iihgh[d�p\dd�ijg_fYj�w_fij
�gXch\�\^n�ijh�dihpphd�_`�^_gij�t[\]b�wh\�]_\di
`g_c�ijh�h^n�_`�V\g]j�i_�ijh�h^n�_`�qpgX[��z^�qdb\^X\�
|_m\�(�jhgd_^�ghYX_^�_`�Tbg\X^h2�ijhk�]_ch�h\g[Xhg

WXY��;��lh]_mhgXhd�_`�n_iihgh[d� gX^Yhn� X^�xfg_ph�
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��`g_c�ijh�h^n�_`�Whogf\gk �`[k�nfgX^Y�V\g]j�\^n
qpgX[ �d_ch�̀ [_]bd�(c\koh�]_cp_dhn�̀ g_c�Xcc\ifgh
X^nXmXnf\[d2�[h\mh�iX[[�V\k�\^n�hmh^��f^h�(w]j\g[hc\^ 
+,532�

�Ujh�gX^Yhn�oXgnd �̀ _f^n�f^iX[�pghdh^i�(y[fir�m_^
t[_irjhXc�f��\� �+,-1/��g\cp �wXcc_^d �+,>;/�V\f�
c\gk �sX`[_^ �+,>,/�Zf[[X\X^h^ �w\\gX �+,,;/��[\gb
hi�\[� �+,,.2 �dj_u�ij\i�ijh�w]_iiXdj�n_iihgh[d�uX^ihg
X^�V_g_]]_�(5+�gX^Yhn�oXgnd�j\mh�ohh^�`_f^n2�\^n
q[YhgX\�(WXY��;2/�X^nXmXnf\[d�j\i]jhn�X^�|_gu\k�uhgh
`_f^n�X^��_[[\^n�\^n�q[YhgX\/�`g_c�wuhnh^�8�X^
th[YXfc/�`g_c�WX^[\^n�8�X^�w_fij�wp\X^ �q[YhgX\ 
Uf^XdX\ �\[_^Y�ijh�qngX\iX]�]_\di�_`�s\[c\iX\ �X^
�gXch\�\^n�_^�ijh��\f]\dX\^�]_\di�_`�ijh�t[\]b�wh\/
`g_c�qfdigX\�8�X^�w_fij�Wg\^]h�\^n�vXok\��tXgnd 
]\fYji�\^n�gX^Yhn�X^�wuXirhg[\^n �̂ hdi�_^�w]\^nX^\�
mX\^�ph^X^df[\��zi�Xd�b^_u^�ij\i�ijh�oXgnd�`g_c�ijh
w]_iiXdj�p_pf[\iX_^�uhgh�`_f^n�X^�wp\X^ �Wg\^]h 
sh^c\gb�\^n�|_gu\k�(5�oXgnd2��q^�Xcc\ifgh�X^nX�
mXnf\[�`g_c�WX^^Xdj�v\p[\^n�u\d�`_f^n�X^��\bfiX\
(wXohgX\�8�i_�\�nXdi\^]h�_`�;,-,�bc2��q�oXgn �gX^Yhn
X^�zgh[\^n�X^�whpihcohg �oghn�̂ h\g�\�i_u^�X^��\bfiX\ 
1.44�bc�i_�ijh�h\di��tXgnd �gX^Yhn�X^��\bfiX\ �uhgh
`_f^n�X^�Uf^XdX\�(3414�bc�i_�ijh�d_fij�uhdi2��s_i�
ihgh[d�`g_c�ijh�x\di�wXohgX\^�p_pf[\iX_^�Yhi�_mhg�\
nXdi\^]h�_`�+5�444�bc�nfgX^Y�ijh�cXYg\iX_^�`g_c
�jf]_ib\�i_�q`gX]\�(UfY\gX^_m �+,;+2�

q]]_gnX^Y�i_�ijhdh�ghdf[id �uh�]\^�\ddfch�ij\i
ijg_fYj�ijh�ihggXi_gk�_`�tf[Y\gX\�ijh�n_iihgh[d�cX�
Yg\ih �ij\i�j\i]jhn�X^�WX^[\^n �X^�ijh�d_fij�p\gi�_`
xfg_ph\^�lfddX\ �X^�l_c\^X\�\^n�pg_o\o[k�oXgnd�̀ g_c
ijh�wXohgX\^�p_pf[\iX_^��qi�ijh�ohYX^^X^Y�_`�qfYfdi
n_iihgh[d�̀ _gc�cXYg\iX^Y�̀ [_]bd�X^�ijhXg�oghhnX^Y�p[\]hd

X^�WX^[\^n�(Zf[[X\^h^ �+,-42��Ujhk�p\dd�ijg_fYj
tf[Y\gX\�\`ihg�5>�4>�

Zg_o\o[k�ijh�cXYg\iX_^�_`�n_iihgh[d�Xd�\]]_cp[Xdjhn
ok� di\Yhd�� tXgnd� `[k� \u\k� `g_c� ijhXg� oghhnX^Y
ihggXi_gXhd �`[k�`_g�\�[_^Y�phgX_n�_`�iXch �\[XYji�_^
nX``hgh^i�p[\]hd �ujhgh�ijhk�h^gX]j�ijhXg�h^hgYhiX]
dfpp[Xhd �\^n�\Y\X^�`[k�\�[_^Y�iXch�\^n�d_�_^��Ujhk
bhhp�][_dh�i_�`\m_fg\o[h�`_g�`X^nX^Y�`__n�\^n�`_g
^hdiX^Y�j\oXi\id�(dihpphd �p\difghd�\^n�d_�_^2�\^n
oh]\fdh�ijh�nhdiX^\iX_^�_`�ijhXg�cXYg\i_gk�g_\nd�Xd
^_i�]_^^h]ihn�uXij�gXmhg�m\[[hkd�\^n�[\bhd�(s_[YfdjX^ 
+,.52�

�Ujh�dfpp_dhn�g_\nd�_`�cXYg\iX_^ �gh]hXmhn�_^
ijh�o\dXd�_`�pfo[Xdjhn�ghdf[id�_`�gX^YX^Y�\^n�̀ g_c�ijh
b^_u^�p[\]hd�_`�]_^]h^ig\iX_^d�_`�oXgnd �\gh�dj_u^
_^�ijh�WXYfgh�3��Ujh�cXYg\i_gk�g_fihd�_`�ijh�xfg_ph\^
\^n�wXohgX\^�p_pf[\iX_^d�_`�n_iihgh[d � X^�d_ch�_`
ijhXg�p\gid �]_X^]Xnh�\^n�X^ihg]hpi�nfgX^Y�dpgX^Y�\^n
\fifc^ �ujh^�oXgnd�cXYg\ih�i_�ijhXg�uX^ihgX^Y�p[\]hd
\^n��fdi�ijh�_pp_dXih�

xa]hpi�ijh�\[gh\nk�ch^iX_^hn�]_^]h^ig\iX_^d�_`
n_iihgh[d�X^�dihpphd�_`�Tbg\X^h �X^�ijh��gXch\ �_^
ijh�|_gij�t[\]b�wh\�]_\di�\^n�X^�qdX\iX]�Ufgbhk 
ijhgh�\gh�̂ fchg_fd�]_^]h^ig\iX_^d�_`�cXYg\iX^Y�̀ [_]bd
_^�ijh�fpphg�]fggh^i�_`�ijh�gXmhg��h^XdhX�^h\g�ijh
�g\d^_k\gdb�]Xik�(UfY\gX^_m �tfifg[X^ �+,++2�\^n�X^
|_gij��\r\bjdi\^�

Ujh�]_^dXnhg\o[h�cXYg\iX_^�pg_]hhnd�X^�Zgh]\d�
pX\^�[_u[\^nd �\[_^Y�ijh�̂ _gij�h\di�]_\di�_`�ijh��\d�
pX\^�wh\ �ohiuhh^�ijh�gXmhgd�Tg\[ �xco\�\^n�TgYXr 
ujhgh�nfgX^Y�qpgX[�\^n�V\k�̀ [_]bd�_`�14<+44�oXgnd
\gh�gh]_gnhn��Ujhgh�\gh�̀ [_]bd�fp�i_�;44�X^nXmXnf\[d
X^�̂ _gij�h\di��\r\bjdi\^ �_^�p\difghd�̂ h\g�ijh�i_u^



MCAAE>EI�@?�TQIDF>@F�F?J�>CQAEK�CL�@AK�O@D>FA@C?�@?�wQ>FK@F�)0&�1&������& �]%

_`�Z\m[_n\g�(s_[YfdjX^ �+,.52��q[ij_fYj�ijh�s_iihgh[
u\d�̀ _f^n�X^��\r\bjdi\^�X^�dpgX^Y �\d�uh[[�\d�nfgX^Y
ijh� \fifc^� cXYg\iX_^� (\]]_gnX^Y� i_� x�� �_r[_m\
(+,.+2�\g_f^n�ijh�gXmhg�_`�U_o_[�\^n�ijh�i_u^�_`
{gh^ofgY2 �̂ fchg_fd�]_^]h^ig\iX_^d�\gh�gh]_gnhn�X^
dpgX^Y��UjXd�fgYhd�fd�i_�dfpp_dh�ij\i�X^�\fifc^�ijh
c\X^� p\gi� _`� ijh� wXohgX\^� p_pf[\iX_^� `[k� i_� Xid
uX^ihgX^Y�p[\]hd�ijg_fYj�|_gij�xfg_ph��z^�uX^ihg
ijhk�\]]_cp[Xdj�\^�\nnXiX_^\[�cXYg\iX_^�\[_^Y�ijh
|_gij�q`gX]\^�]_\di�i_�h\di�i_�ijh�ZhgdX\^�yf[`��z^
ijXd�u\k�ijhk�\]]_cp[Xdj�\�dhcX]Xg][h��z^�dpgX^Y�ijhk
`[k�dig\XYji�i_�̂ _gij�h\di �\]g_dd��\r\bjdi\^�i_u\gnd
ijhXg�oghhnX^Y�p[\]hd��zi�Xd�p_ddXo[h�ijh�cXYg\iX_^�_`
d_ch�X^nXmXnf\[d�j\mh�\^�_pp_dXih�nhdiX^\iX_^�

{fg�dfpp_dXiX_^d�ij\i�d_ch�n_iihgh[d�n_�^_i�fdh
_^h�\^n�d\ch�g_\n�nfgX^Y�ijhXg�dpgX^Y�\^n�\fifc^
cXYg\iX_^d �\gh�]_^`Xgchn�ok�ijh�̀ \]i�ij\i�X^�nX``hg�
h^i�p\gid�_`�xfg\dX\�ijhk�\gh�c_gh�^fchg_fd�X^�\f�
ifc^�_g��fdi�X^�_pp_dXih���X^�dpgX^Y��W_g�ha\cp[h�X^
�jhjX\�\^n�w[_m\bX\�,,���_`�n_iihgh[d�cXYg\ih�X^
\fifc^ �`g_c�qfYfdi�i_�|_mhcohg �c_di[k�X^�whp�
ihcohg�(�fnh] ��hg^k�\�dp_[� �+,--2��q]]_gnX^Y�i_
���wihgohgir�(+,..2 �n_iihgh[d�\gh�`_f^n�nfgX^Y�qf�
Yfdi� X^��_[[\^n �yhgc\^k� \^n��f^Y\gk � nfgX^Y
whpihcohg�8�ijg_fYj�uj_[h��h^ig\[�xfg_ph�\^n
nfgX^Y�|_mhcohg�8� X^�w_fij�xfg_ph��Ujhgh� \gh
gh]_gnd�X^��f^Y\gk�X^�dpgX^Y�8�+>4�X^nXmXnf\[d�\^n
X^�\fifc^�8�̀ X`ij�\d�cf]j �X��h��,+-�oXgnd�(wihgohgir 
+,-+2��z^�th[YXfc�\^n��_[[\^n�ijh�]_ggh[\iX_^�oh�
iuhh^�ijh�^fcohgd�_`�gh]_gnhn�n_iihgh[d�X^�dpgX^Y
(qpgX[�V\k2�\^n�\fifc^�(qfYfdi�|_mhcohg2�Xd�55L>,
(vXpph^d ��X[[h �+,-52��qi�ijh�d\ch�iXch �nfgX^Y
ijh�\fifc^�cXYg\iX_^�n_iihgh[d�\gh�g\gh�X^�sh^c\gb 
\^n�X^�V\k �nfgX^Y�ijh�dpgX^Y�cXYg\iX_^�ijhgh�\gh
\o_fi�+4�p[\]hd�_`�]_^]h^ig\iX_^d��Tp�i_�;44�oXgnd
Y\ijhg� X^�d_ch�_`�ijh�p[\]hd�({dihgY\\gn �+,>52�
Ujhgh`_gh�n_iihgh[d�̀ g_c�w]\^nX^\mX\^�ph^X^df[\�̀ [k
X^�\fifc^�dig\XYji�i_u\gnd��_[[\^n �th[YXfc�\^n�i_
ijh�d_fij �ujhgh�\gh�ijhXg�uX^ihgX^Y�p[\]hd��z^�dpgX^Y
d_ch�_`�p[\]hd�_`�ijh�]_^]h^ig\iX_^�\gh�dXif\ihn�X^
sh^c\gb�

UjXd�oXgn�Xd�mhgk�g\gh�X^�ijh�]h^ig\[�p\gi�_`�xfg_�
ph\^�lfddX\�(Zifdjh^b_ �z^_rhcidhm �+,.>2 �ujX]j
dj_ud�ij\i�n_iihgh[�g_f^nd�\o_fi�ijXd�jfYh�ihggXi_gk
\^n�\]]Xnh^i\[[k�_^[k�dhp\g\ih�oXgnd�p\dd�Xi�

�h�]\^�i\[b�\o_fi�haXdiX^Y�hef\[�pghdh^i\iX_^�_`
dpgX^Y�\^n�\fifc^�cXYg\iX_^d�_^[k�X^�Tbg\X^h�\^n
qdX\iX]�Ufgbhk �\[ij_fYj�ijh�]_^]h^ig\iX_^d�X^�Ufg�
bhk�\gh�c_gh�̂ fchg_fd�nfgX^Y�ijh�\fifc^�

Ujh�X^`_gc\iX_^�\o_fi�ijh�c_f[i�_`�ijh�s_iihgh[
X^�tf[Y\gX\�Xd�mhgk�p__g��q[_^Y�ijh�t[\]b�wh\�]_\di
q��q[[h_^�(+>>.2�j\n�^_�_odhgm\iX_^d�_`�ijh�oghhn�
X^Y�p[fc\Yh�X^�dpgX^Y �X^�\fifc^�jh�j\d�u\i]jhn
oXgnd�uXij�ijh�oghhnX^Y�p[fc\Yh�cXahn�uXij�uX^ihg
`h\ijhgd��{^h�c\[h�_`�ijh�iu_�dj_i�oXgnd�_^�5.�4,
(,�+42�+>,+�^h\g�w_`X\�u\d�^h\g[k�c_f[ihn�(`g_c
dfcchg�X^�uX^ihg�p[fc\Yh2��Uu_�n_iihgh[d �u\i]jhn
_^�51�+4�+,>.�^h\g��jh[_ph]jh^h �uhgh�c_f[iX^Y�
Ujh�\nf[i�oXgn �u\i]jhn�_^�+3�4.��+,,5�_^�qi\^\�
d_mdb_�[\bh �u\d�X^�ijh�ig\^dXiX_^\[�p[fc\Yh�

Z[\]hd �dXif\ihn�\g_f^n�ijh�|_gij�\^n�x\di�VhnX�
ihgg\^h\^ �\[d_�\^n�tf[Y\gX\ �cfdi�oh�X^][fnhn�i_�ijh
uX^ihgX^Y�\gh\d�_`�ijh�s_iihgh[�i_Yhijhg�uXij�ijh
|_gij�q`gX]\^�]_\di �ZhgdX\^�yf[`�\^n�wp\X^�(�g\cp 
wXcc_^d �+,>;2��w_ch�n_iihgh[d�uhgh�u\i]jhn�̂ h\g
w_`X\�X^�sh]hcohg�+,43�(tfghdj �qg^ni �+,5.2��q[d_
X^�sh]hcohg�oXgnd�uhgh�gh]_gnhn�X^��f^Y\gk �_^�ijh
ph^X^df[\� _`� �hg]j� (wihgohgir � +,.. � +,-+2 � X^
wuXirhg[\^n�(V\fc\gk �sf`[_^ �+,>,2�\^n�X^��\^f\gk
X^�qrhgo\X�\^�(�_r[_m\ �+,.+2�����yghY_gX�\^n���
�gh]X]� (+,-,2� ug_ih� \o_fi� uX^ihgX^Y� X^� wX]X[k 
w\gnX^X\ �w_fij�zi\[k �w_fij�yghh]h ��ghih�\^n��kpgfd�
Ujh�s_iihgh[� Xd�\�g\gh�uX^ihg�Yfhdi� X^�ijh�uj_[h
]_f^igk�_`�yghh]h�\^n�Ufgbhk�(t\fhg�hi�\[� �+,.,/
th\c\^ �+,>.2�

z^�tf[Y\gX\�ijh�s_iihgh[�Xd�f^nhg�ijh�pg_ih]iX_^
_`�ijh�[\u �ofi�Xid�pg_ih]iX_^�Xd�̀ _gc\[ �oh]\fdh�jf^ihgd
n_�̂ _i�nXdiX^YfXdj�Xi�̀ g_c�_ijhg�Y\ch�oXgn�\^n�dj_i
Xi��w_ch�_`�Xid�di_p�_mhg�dXihd�(]\ph��\[X\]g\ �p[\]h
CZ_n\E�̂ h\g�tfgY\d �qi\^\d_mdb_�[\bh2�\gh�pg_ih]ihn
\gh\d�

vw�wvw}nwc

q[[h_^�q��(+>>.2L�Vhc_Xgh�dfg�[h�_Xdh\fa�n\^d�[\�s_og_n�\�hi�[\
tf[Y\gXh����{g^Xd��5L�;,-�35>�

th\c\^�V�� (+,>.2L�Ufgbhk��tXgn�lhp_gi� +,-.�+,>5�� �� w\^n�
Yg_fdh�� >L� +�3+�

t\fhg� �� � m�� �h[mhgdh^� {� � �_nYh� V� � V\gih^d� ��� (+,.,2L
�\i\[_Yfd�W\f^\h�yg\h]X\[��zz��qmhd��Ujhdd\[_^_b_��+�54;�

th[Xb� �� � s\^]jh^b_� |�� (+,--2L� l\dpg_dig\^h^X�h� bjgfdi\^\
"�	������������
�����(�����	���	�
2�^\��\mb\rh�����__[�
�_fg^��1.�(12L�-,>�>44�

t_hiiX]jhg����(+,5-2L��fgrhg��ohgo[X]b� �ohg�nXh��\ddhg��f^n
wfcp`m�Yh[�tf[Y\gXh^d�����hgj��{g^��yhd��t\khg^��+-L�+>4�
+,>�

tghjch�w�� (+,,+2L��_Yh[oh_o\]jif^Yh^� X^�tf[Y\gXh^�� ��{g^�
VXii��3;�(>2L�+>-�+,4�

tfghd]j��� �qg^ni����(+,5.2L�sXh�y[\rX\[gh[Xbih�n\gdih[[h^nhg
UXhg\gih^�tf[Y\gXh^d�f^n�V\rhn_^Xh^d�������V_gpj�� 	b_[�
UXhgh��1L�;>+�341�

�\g[X^_��� �yh^\gn�V� �vhd]_fgghi�W��(+,>32L�|_fmh[[h�_odhg�
m\iX_^�nh�[\�^XnX`X]\iX_^�nf�Z[fmXhg�YfXY^\gn�(�����	����
�����
�������2�n\^d�[hd�Zkgh^hhd�_gXh^i\[hd�̀ g\^
\Xdhd����{Xdh\f
hi�lhm��`g��_g^��13�(+2L�>-�,4�

�[\gb��� �qn\cd�w� �Zh\]j��� �wXc_^d����(+,,.2L�lhp_gi�_^
tXgn�lX^YX^Y�X^�tgXi\X^�\^n�zgh[\^n�`_g�+,,3����lX^YX^Y�\^n
VXYg\iX_^��+-L�;.�-,�

�g\cp�w� �wXcc_^d����(xnd�2��(+,>;2L�Ujh�tXgnd�_`��hdihg^
Z\[h\g]iX]��{a`_gn�T^Xm��Zghdd��;L�+�,++�

sh^^Xd�l��(+,-32L�l\gh�oXgndL�ijh�s_iihgh[����tXgn�vX`h��+4�+5L
5�1�

sX��\g[_�x� ��hX^rh����(+,-12L�z[�ZXmXhgh�i_gi_[X^_�("�	������
�����
����2�^XnX`X]\�\^]_g\�df[[\�V\�h[[\�(qogfrr_2����lXm�
Xi\[��_g^��31L�-5�-;�

s_[YfdjX^�z��(xn�2��(+,.52L�ZiX]k��\r\bjdi\^\��q[c\�qi\��5L
+�->4�

y[fir�m_^�t[_irjhXc�T� �t\fhg��� �thrrh[�x��(+,-12L��\^nof]j
nhg���Yh[�VXiih[hfg_p\d���Xhdo\nh^L�qTvq��hg[\Y��.L�+�
>34�

yghY_gX� �� ��gh]X]� ��� (+,-,2L�|\�X� piX]k��v�fo[�\^\L�s�w�� +�
;5>�

�\o[h� x�� (+,-;2L�shg�V_g^h[[ghYh^p`hX`hg� ("�	������������
�
����2�X^���g^ih^�����\gX^ijX\�zz��+.;�(>;2L�.4;�.4>�

�jgXdi_m�z\��(+,>52L�{g^Xi_[_YX]jhdb\�b_[hb]X\�^\�doXgb\�CZgX�
g_n\E�bfc�yg\ndbX\�Xdi_gX]jhdbX�cfdhX��Z\^\YfgXdjih����{g^�
X^`�� tf[[�� ++L� ++5�+54�
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�fnh]��� ��hg^k����\�dp_[��(+,--2L�W\f^\��wwl��5+��Zi\]X��
qmhd��Zg\j\�� 5L� +�>,;�

�_diX^��f���� (+,>;2L�ZiX]k��gXc\��V_dbm\L�|\fb\��+�534�
�_r[_m\� x�� (+,.+2L� W\f^\� wwwl�� ZiX]k�� V_dbm\�vh^X^Yg\nL

q|� wwwl�� 5� (+2L� +�14+�
vXpph^d�v� ��X[[h����(+,-52L�qi[\d�nhd�{Xdh\fa�nh�th[YXefh�hi

nMxfg_ph� {]]Xnh^i\[h�� U_h[iL� xn�� v\^^__�� +�>3-�
V\fc\gk�v� �sf`[_^����V��(+,>,2L�vh�Z[fXmXhg�YfXY^\gn�("��

	������������
����2L�cXYg\iX_^�h^�xfg_ph�hi�dk^ijhdh�nhd
_odhgm\iX_^dh^�wfXddh� nh� +,5-� \� +,>>�� ��|_d�{Xdh\fa�� 34
(32L� 54-�5+3�

|\^bX^_m�s�� (+,>52L�ZiX]Xih�^\�Yg\n�w_`X\�� ��{g^�� X^`�� of[[�
+5L� +�;>.�

|\^bX^_m�s��(+,>,2L�Ujh�di\ifd�_`��\nhgd�X^�tf[Y\gX\�����\nhg
wifnk� yg_fp� tf[[�� 1.L� +.�51�

{dihgY\\gn�x��(+,>52L�Z_chg\^d`fY[h^d�"�	������������
����
ig\hb�_Y�`_ghb_cdi�X�s\^c\gb����s\^db�_g^��`_g��iXnddbg��-.
(+�52L� +1�54�

Z\[`hgk����(+,>.2L�s_iihgh[�uX^ihgX^Y�X^�w\fnX�qg\oX\����w\^n�
Yg_fdh�� >L� ++5�

Zhfd�W��(+,1-2L��fg��h^^i^Xd�nhg�tgfim�Yh[�ygXh]jh^[\^nd��zz
UhX[�� ��VXii���__[��Vfd��thg[X^�� ;;� (52L� 5.+�;41�

ZXhgdc\�U��(+,>.2L�tghhnX^Y��\nhgd�X^�xfg_ph�����\nhg�wifnk
yg_fp� tf[[�� 3>� (wfpp[�2L� +�++1�

Zg_`Xg_m�v��(+,>>2L�Zghnm\gXih[^X�n\^^X�mfgjf�_g^Xi_`\f^\i\�^\
�g\]j\^db\i\�p[\^X^\����V[\nh�b\�̂ ��b_^`��p_�h]_[��pg_o[hcX�
�g\]j\�� +�5�+5�+,>>�� +-1�+>4�

Zg_di_m�q��(+,.32L�zrf]j\m\^h�^\�_g^Xi_`\f^\i\�m�tfgY\db_���
zrm��^\��__[��X^�i�d�cfdhX�pgX�tq|��+1L�1�.>�

Zifdjh^b_�x� �z^_rhcidhm�q��(+,.>2L�tX_[_YXk\�X�bj_rk\kdimh^�
^_kh� r^\]jh^Xkh� piX]� V_d]_mdb_k� _o[\diX� X� d_pghnh[^Xbj
ihggXi_gXk�� V_dbm\L� VyT�� +�3.+�

Zf[[X\X^h^�x��(+,-42L�{^�ijh�oghhnX^Y�oX_[_Yk�_`�ijh�s_iihgh[
�����	����������
������ ��{g^Xd� `h^^�� 3-� (52L� .,�-;�

Zf[[X\X^h^�x� �w\\gX�v��(+,,;2L�lX^YX^Y�gh]_mhgXhd�_`�WX^^Xdj
s_iihgh[d� �����	����������
������ �� �\nhg� wifnk� yg_fp
tf[[�� �� .-L� 13�1.�

lhXdhg�{��(+>,32L�V\ihgX\[Xh^�rf�hX^hg�{g^Xd�o\[]\^X]\��zz��tf[�
Y\gXh^�� �Xh^�� +�543�

l_ooX^d� �j� � thgih[� t� � �Xc� ��� (+,..2L� q� yfXnh� i_� WXh[n
znh^iX`X]\iX_^�tXgnd�_`�|_gij�qchgX]\��|hu��_gbL�y_[nh^
Zghdd�� +�;34�

l_oh[�s� ���^XYdihni�s��(+,-,2L��fc�sfg]jrfY�nhd�V_g^h[[�
ghYh^p`hX`hgd �"�	������������
�����3��4��X^�w�n_dihfg_p\�
��thXig���_Yh[bf^nh�� 51� (.2L� ;1.�;1>�
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����������
��� 5 4 1 4 4 4 + + +
�_[_ghn�n_fo[h�jh\nhn�h\Y[h
%	�'� oXgn 3; +4 4 4 4 4 + + +
)����� uX^Yd 3- ++ 4 5; 1 3 . . ;
6��� p\ud 1 + 5 + 4 5 1 1 ;
0
�
� jh\n - + . 1 + 5 4 4 4
D��������	�'� oXgn�_`�p\g\nXdh 55 1 + + 4 5 4 4 4
������ ]g\^h +. ; - , 5 + + + +
6����� du\^ +5 5 > + 4 5 1 1 ;
�
�
� g\mh^ > + , + 4 5 > > 3
9	���� _digX]j . + 3 4 4 4 4 4 4
%������ ph[X]\^ 3 4 , 4 4 4 + + +
0
���� pXYh_^ ; 4 - + 4 5 ; ; 5
%�	�� ]_]b ; 4 - ; 4 - ; ; 5
9
� _u[ ; 4 - 5 4 1 3 3 5
9
�
� `\[]_^ ; 4 - 4 4 4 4 4 4
��	��� j\ub ; 4 - 4 4 4 > > 3
Q�� dXdbX^ 5 4 1 5 4 1 4 4 4
0
�
�� Y_[nh^hkh + 4 5 + 4 5 4 4 4
0
���
�	�� ghndi\gi + 4 5 4 4 4 4 4 4
0��= mf[ifgh + 4 5 4 4 4 4 4 4
0��� Y__dh + 4 5 4 4 4 + + +
��
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� [\gb + 4 5 4 4 4 4 4 4
)����	 Ykg`\[]_^ + 4 5 4 4 4 4 4 4
6��	
��� du\[[_u + 4 5 4 4 4 4 4 4
�����	�� chg[hiihd + 4 5 + 4 5 4 4 4
9�
��' di\g[X^Y + 4 5 4 4 4 4 4 4
*����	�� gf`` + 4 5 + 4 5 4 4 4
I���� jhg_^ + 4 5 4 4 4 5 5 +
0���� �\]bn\ud 4 4 4 4 4 4 + + +
H�	�� u__nph]bhg 4 4 4 4 4 4 + + +
%���� ph\]_]b 4 4 4 4 4 4 + + +
*�	��� Yg_fdh 4 4 4 4 4 4 ; ; 5
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