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TU+VWXWYW+VZ[+\]+̂__̂ ỲZ+abab+cWd]-,ef+cZ[[U+ghU+iUY_Z+Vjgî gj_jkUf+
cZ[+l̂ cgZc_jYZ+Uj+l̂ mhcj+lUî n[U+[U+î ggj̀j[j_o+Vj+jcVjYZf+U__YUkZYp
ĝ+[U+ijU__Uq̂YmU+jcq̂YmU_jlU+YZXĵcU[Zf+hc+cĥ k̂+Ukkjĝ+ih̀ [̀jp
l̂ +U+iUY_jYZ+VU[+]b+̂__̂ ỲZ+VZ[+l̂ YYZc_Z+Ucĉf+YjckjU+iZY+mUXXĵYj+
VZ__UX[j+Vj+_jî +̂iZYU_jk̂+U[[Z+jcVjlUrĵcj+q̂Ycj_Z+VU[[U+l̂ miZ_Zcp
_Z+sjYZrĵcZ+XZcZYU[Z+î [j_jltZ+ĝljU[jf+Ù j_U_jkZ+Z+VjgÙ j[j_oW

uj+Yj_jZcZ+h_j[Z+ZV+̂iî Y_hĉ +q̂YcjYZ+j[+vhUVŶ+Vj+YjqZYjmZc_̂+jc+̂YVjp
cZ+Uj+iYZghiî g_j+ltZ+tUcĉ +VZ_ZYmjcU_̂+[wUV̂ rĵcZ+VZ[[U+VWXWYW+
cWd]-,exabab+Z+[Z+jcVjlUrĵcj+̂iZYU_jkZ+jc+̂YVjcZ+U[[wUm j̀_̂+ZV+
U[[Z+m V̂U[j_o+Vj+Uii[jlUrĵcZ+VZ[[U+g_ZggU+VWXWYW+cWd]-,exababf+
ljy+U[+ncZ+Vj+qUk̂YjYZ+hcU+l̂ YYZ__U+ZV+̂m X̂ZcU+Uii[jlUrĵcZ+VZ[+
iŶkkZVjmZc_̂+YZXĵcU[Z+VU+iUY_Z+VZX[j+Zc_j+iŶiYjZ_UYjf+l̂ mhcj+
ZV+zT{|W
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TU+}̂ Y_Z+l̂ g_j_hrĵcU[Z+l̂ c+gZc_ZcrU+cWd~~+VZ[+a�+XZccUĵ+ababf+
tU+gUclj_̂+[wj[[ZXj__jmj_o+VZ[[wUY_jl̂ [̂+aaf+l̂ mmU+\f+[Z__ZYU+̀�f+VZ[[U+
[ZXXZ+YZXĵcU[Z+cWd\-xab\-+cZ[[U+iUY_Z+jc+lhj+YjltjZVZkU+j[+YZvhjp
gj_̂+Vj+U[mZĉ +�+Uccj+Vj+YZgjVZcrU+̂+Vj+gk̂[XjmZc_̂+VZ[[wU__jkj_o+
[Uk̂YU_jkU+jc+|ZXĵcZ+T̂m ÙYVjU+iZY+î _ZY+iYZgZc_UYZ+V̂ mUcp
VU+Vj+UggZXcUrĵcZ+Vj+hcU+lUgU+î î [UYZW+TU+gZc_ZcrU+̂iZYU+
jmmZVjU_UmZc_Zf+l̂ mî Y_UcV̂ +[U+lZggUrĵcZ+Vj+ZqnlUljU+VZ[[U+
iUY_Z+VZ[[U+Vjgî gjrĵcZ+YZXĵcU[Z+VjltjUYU_U+j[[ZXj__jmUW+

z+gZXhj_̂+VZ[[U+ghVVZ__U+iŶchcljU+Vj+j[[ZXj__jmj_o+l̂ g_j_hrĵcU[Z+
j[+YZvhjgj_̂+VZ[[U+YZgjVZcrU+UcUXYUnlU+̂+VZ[[̂+gk̂[XjmZc_̂+Vj+U__jp
kj_o+[Uk̂YU_jkU+jc+YZXĵcZ+T̂m ÙYVjU+iZY+U[mZĉ +ljcvhZ+Uccj+cZ[+
iZYĵV̂ +jmmZVjU_UmZc_Z+iYZlZVZc_Z+[U+iYZgZc_UrĵcZ+VZ[[U+
V̂ mUcVU+ĉ c+�+ij�+YjltjZg_̂+Uj+ncj+VZ[[wUllZgĝ+Uj+gZYkjrj+Ù j_Up
_jkj+ih̀ [̀jljf+ZggZcV̂ +U+_U[+ncZ+ghqnljZc_Z+j[+mZŶ+î ggZgĝ+VZ[[U+
YZgjVZcrU+UcUXYUnlU+̂+VZ[[̂+gk̂[XjmZc_̂+Vj+U__jkj_o+[Uk̂YU_jkU+
cZ[+_ZYYj_̂Yĵ+YZXĵcU[ZW+

uj+YZcVZ+l̂ mhcvhZ+cZlZggUYĵ+jc_ZYkZcjYZ+gh[+YZX̂ [UmZc_̂+YZp
XĵcU[Z+cWd~xab\,f+ltZ+Vjglji[jcU+[Z+iŶlZVhYZ+Vj+UggZXcUrĵcZ+
VZ[[Z+hcj_o+Ù j_U_jkZ+VZg_jcU_Z+U+gZYkjrj+Ù j_U_jkj+ih̀ [̀jlj+Z+gh[[U+
ijU__Uq̂YmU+jcq̂YmU_jlU+YZXĵcU[Zf+l̂ g�+VU+XUYUc_jYZ+ltZ+[Z+V̂ p
mUcVZ+iYZgZc_U_Z+Z+[Z+iŶlZVhYZ+Vj+gZ[ZrĵcZ+Z+UggZXcUrĵcZ+
VZ[[Z+hcj_o+Ù j_U_jkZ+gj+gk̂[XUĉ +cZ[+ijZĉ +YjgiZ__̂+Vj+vhUc_̂+g_Up
_hj_̂+VU[[U+}̂ Y_Z+l̂ g_j_hrĵcU[ZW+

TU+sjYZrĵcZ+XZcZYU[Z+î [j_jltZ+ĝljU[jf+Ù j_U_jkZ+Z+VjgÙ j[j_o+[̂+
gl̂ Yĝ+\]+mUYr̂+abab+l̂ c+hc+Ukkjĝ+YZXĵcU[Z+ih̀ [̀jlU_̂+gh[+
gj_̂+jg_j_hrĵcU[Z�

U�+tU+jcj̀j_̂+[U+ih̀ [̀jlUrĵcZ+cZ[[U+ijU__Uq̂YmU+jcq̂YmU_jlU+
YZXĵcU[Z+Vj+cĥ kj+Ukkjgj+ih̀ [̀jlj+gjĉ +U[[wUVZXhUmZc_̂+
VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+cWd~xab\,+Z+VZ[[U+g_ZggU+ijU__Up
q̂YmU+jcq̂YmU_jlU+YZXĵcU[Z�

�̀+tU+VU_̂+jcVjlUrĵcj+Uj+l̂ mhcj+lUî n[U+ltZ+UkZkUĉ +
ih̀ [̀jlU_̂+hc+Ukkjĝ+ih̀ [̀jl̂ +Z+ltZ+ZYUĉ +cZ[[U+qUgZ+Vj+
YjlZrĵcZ+VZ[[Z+V̂ mUcVZ+Vj+iŶlZVZYZ+U[+q̂YmU[Z+Ucch[p
[UmZc_̂+VZ[[̂+g_Zgĝ+l̂ mhcjlUcV̂ [̂+UV+zYjU+uiUf+ltZ+U+
ghU+k̂[_U+iŶlZVZkU+U[[U+ĝgiZcgĵcZ+VZ[[U+YjlZrĵcZ+VZ[[Z+
V̂ mUcVZ+Vj+UggZXcUrĵcZ�

l�+tU+VU_̂+jcVjlUrĵcj+Uj+l̂ mhcj+lUî n[U+ltZ+ĉ c+UkZkUĉ +
UiiŶkU_̂+Z+ih̀ [̀jlU_̂+[U+XYUVhU_̂YjU+VZncj_jkU+Vj+ĉ c+
iŶlZVZYZ+U[[wUiiŶkUrĵcZ+Z+ih̀ [̀jlUrĵcZ+VZ[[U+g_ZggUW+

TŵYVjcUcrU+VZ[+�Yj̀hcU[Z+Vj+�j[Uĉf+�YjmU+}jkj[Zf+VZî gj_U_U+jc+
VU_U+a,+[hX[ĵ+ababf+YZgU+cZ[+XjhVjrĵ+|�+cWda]-b�xab\�f+UllZYp
_U+j[+lUYU__ZYZ+VjglYjmjcU_̂Yĵ+VZ[[wZgl[hgĵcZ+VZ[+Yjl̂ YYZc_Z+�W+
�W+VU[[wUllZgĝ+U[[wZVj[jrjU+YZgjVZcrjU[Z+ih̀ [̀jlU+jc+YUXĵcZ+VZ[+
mUclU_̂+î ggZgĝ+VZ[+YZvhjgj_̂+VZ[[U+YZgjVZcrU+̂+U__jkj_o+[Uk̂YUp
_jkU+vhjcvhZccU[Z+ZV+UllZY_U+j[+lUYU__ZYZ+VjglYjmjcU_̂Yĵ+VZ[[U+
l̂ cV̂ __U+_Zch_U+VU[[U+|ZXĵcZ+T̂m ÙYVjU+l̂ cgjg_Zc_Z+cZ[[wUkZY+
ZmUcU_̂+j[+YZX̂ [UmZc_̂+YZXĵcU[Z+cWd~xab\,+cZ[[Z+iUY_j+jc+lhj+
iYZkZVZ�

U�+U[[wUY_W+,f+l̂ mmU+\f+[Z__ZYU+̀�f+VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+
cWd~xab\,+j[+î ggZgĝf+Uj+ncj+VZ[[wUllZgĝ+Uj+gZYkjrj+Ù j_U_jkj+
ih̀ [̀jljf+VZ[+YZvhjgj_̂+VZ[[U+YZgjVZcrU+UcUXYUnlU+̂+U__jkj_o+
[Uk̂YU_jkU+vhjcvhZccU[Z+cZ[[U+|ZXĵcZ�+

�̀+U[[wUY_W+,f+l̂ mmU+\f+[Z__ZYU+V�f+VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+
cWd~xab\,+[wZgl[hgĵcZ+VU[+gjg_ZmU+Ù j_U_jk̂+ih̀ [̀jl̂ +VZ[[̂+
g_YUcjZŶ+_j_̂[UYZ+VZ[+iZYmZgĝ+iZY+iŶ_ZrĵcZ+jc_ZYcUrĵcUp

[Z+Z+VZ[[̂+g_YUcjZŶ+_j_̂[UYZ+VZ[+iZYmZgĝ+hmUcj_UYĵf+Z�+UY_W+
�f+l̂ mmU+-f+VW[XgW+cWda�-x\ee�+Z+VZ[+iZYmZgĝ+iZY+�lUgj+
giZljU[j�f+vhU[̂YU+vhZg_j+Ù j̀U+[U+_j_̂[UYj_o+Vj+VjYj__j+Vj+iŶp
iYjZ_o+̂+Vj+U[_Yj+VjYj__j+YZU[j+Vj+X̂ VjmZc_̂+gh+̀Zcj+jmm^̀ j[j+gj_j+
cZ[+iUZgZ+Vj+iŶkZcjZcrU�

l�+U[[wUY_W+,f+l̂ mmU+\f+[Z__ZYU+V�f+VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+
cWd~xab\,+ltZ+j[+lj__UVjĉ +Z�_YU+�{+VZ̀ Ù+V̂ lhmZc_UYZ+
[wUggZcrU+Vj+VjYj__j+Vj+iŶiYjZ_o+̂+Vj+U[_Yj+VjYj__j+YZU[j+Vj+X̂ Vjp
mZc_̂+gh+̀Zcj+jmm^̀ j[j+h̀ jlU_j+U[[wZg_ZŶ+l̂ c+m V̂U[j_o+Vjp
kZYgZ+VU+vhZ[[Z+ltZ+kZcX̂ ĉ +YjltjZg_Z+U[+lj__UVjĉ +j_U[jUĉ +
Zf+iZY_Uc_̂f+YjltjZVZcV̂ f+�[U+V̂ lhmZc_UrĵcZ+Vj+lhj+U[[wUY_W+
]f+l̂ mmU+~f+VZ[+VWiWYW+a�+VjlZm ỲZdabbbdcWd~~�f+ltZ+U__Zg_j+
ltZ+_h__j+j+l̂ mî cZc_j+VZ[+chl[Ẑ +qUmj[jUYZ+ĉ c+î ggjZV̂ p
ĉ +U[[̂XXj+UVZXhU_j+cZ[+iUZgZ+Vj+iŶkZcjZcrU�

V�+U[[wUY_W+,f+l̂ mmU+\f+[Z__ZYU+V�f+VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+
cWd~xab\,+ltZ+[wjmm^̀ j[Z+kZcXU+l̂ cgjVZYU_̂+UVZXhU_̂+ĝp
[̂+l̂ c+YjqZYjmZc_̂+U[[U+mZ_YU_hYU+VZ[[̂+g_ZgĝW

uj+�+iŶlZVh_̂+U[[U+ĉ _jnlUrĵcZ+VZ[[wUiiZ[[̂+l̂ c+jg_UcrU+Vj+ĝp
giZcgĵcZ+VZ[[wZgZlh_jkj_o+VZ[[U+lj_U_U+̂YVjcUcrU+VZ[+�Yj̀hcU[Z+Vj+
�j[Uĉf+U__Zĝ+ltZ+cZ[[Z+m ŶZ+VZ[[U+VZncjrĵcZ+VZ[+XjhVjrĵ+lUhp
_Z[UYZ+gh[[U+YjltjZg_U+Vj+ĝgiZcgĵcZf+[ŵYVjcUcrU+VZ[+�Yj̀hcU[Z+Vj+
�j[Uĉ +�+jmmZVjU_UmZc_Z+ZgZlh_jkUW

TU+�jhc_U+YZXĵcU[Z+l̂ c+[U+VWXWYW+VZ[+\]+̂__̂ ỲZ+abab+cWd]-,e+tU+
kU[h_U_̂+[U+ghggjg_ZcrU+Vj+hc+jc_ZYZggZ+ih̀ [̀jl̂ +Yj[ZkUc_Z+ltZ+jmp
î cZf+cZ[[Z+m ŶZ+VZ[[wZgj_̂+VZncj_jk̂+VZ[+l̂ c_Zcrĵĝ+jc+l̂ Yĝf+[wUp
V̂ rĵcZ+VZ[[Z+mjghYZ+ij�+jV̂ cZZ+U+XUYUc_jYZ+[U+î ggj̀j[j_o+Vj+iŶp
lZVZYZ+U[[Z+UggZXcUrĵcj+VZX[j+U[[̂XXj+Vjgî cj̀j[jf+UggjlhYUcV̂ +
l̂ g�+[U+l̂ c_jchj_o+Z+[whcjq̂Ymj_o+VZ[[wUrĵcZ+Ummjcjg_YU_jkU+VZX[j+
Zc_j+iŶiYjZ_UYjW+
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TZ+Vjgî gjrĵcj+l̂ c_Zch_Z+cZ[[U+VWXWYW+cWd]-,exabab+_ŶkUĉ +Uii[jp
lUrĵcZ+iZY+[wUggZXcUrĵcZ+gjU+VZj+gZYkjrj+Ù j_U_jkj+ih̀ [̀jlj+�uz��+
ltZ+VZj+gZYkjrj+Ù j_U_jkj+_YUcgj_̂Yj+�uz��W+

}̂ c+YjqZYjmZc_̂+U[[Z+=>����
���
�����VZg_jcU_Z+U+gZYkjrĵ+Ù j_U_jp
k̂+ih̀ [̀jl̂ f+X[j+Zc_j+iŶiYjZ_UYjf+Uj+gZcgj+VZ[[U+VWXWYW+cWd]-,exabab+
UggZXcUĉf+nĉ +UV+ZgUhYjmZc_̂f+[Z+hcj_o+Ù j_U_jkZ+jcgZYj_Z+cZX[j+
Ukkjgj+ih̀ [̀jlj+[Z+lhj+XYUVhU_̂YjZ+VZncj_jkZ+ĝĉ +g_U_Z+ih̀ [̀jlU_Z+
iYjmU+VZ[+]b+̂__̂ ỲZ+ababW

zj+gZcgj+VZ[[wUY_jl̂ [̂+\�f+l̂ mmU+~p̀jg+VZ[+YZX̂ [UmZc_̂+YZXĵp
cU[Z+cWd~xab\,f+X[j+Zc_j+iŶiYjZ_UYj+UggZXcUĉ +U[_YZg�+Uj+chl[Zj+
qUmj[jUYj+jcgZYj_j+cZ[[Z+ghVVZ__Z+XYUVhU_̂YjZ+VZncj_jkZf+[Z+hcj_o+
Ù j_U_jkZ+ĉ c+UggZXcU_Z+U+gZXhj_̂+Vj+gl̂ YYjmZc_̂+VZ[[Z+XYUVhUp
_̂YjZ+mZVZgjmZ+Z+[Z+hcj_o+Ù j_U_jkZ+YZgZgj+Vjgî cj̀j[j+U+gZXhj_̂+Vj+
gX̂ m Z̀ŶW

TZ+hcj_o+Ù j_U_jkZ+YZgZgj+Vjgî cj̀j[j+ghllZggjkUmZc_Z+U[[wUiiŶp
kUrĵcZ+VZ[[Z+XYUVhU_̂YjZ+VZncj_jkZ+ih̀ [̀jlU_Z+iYjmU+VZ[+]b+̂_p
_̂ ỲZ+ababf+î _YUcĉ +ZggZYZ+UggZXcU_Z+ĝ[̂+U+gZXhj_̂+Vj+cĥ kj+
Ukkjgj+ih̀ [̀jlU_j+V̂ î +j[+]b+̂__̂ ỲZ+ababW+

�+l̂ mhcvhZ+qU__U+gU[kU+[U+î ggj̀j[j_o+iZY+j+l̂ mhcj+Vj+VZg_jcUp
YZ+_U[j+hcj_o+Ù j_U_jkZ+U+gZYkjrj+Ù j_U_jkj+_YUcgj_̂Yj+�uz��+cZ[+YjgiZ__̂+
VZ[[Z+Vjgî gjrĵcj+Vj+lhj+U[[U+VWXWYW+cWd]\�\xababW

}̂ c+YjqZYjmZc_̂+Uj+YZvhjgj_j+iZY+[wUllZgĝ+Uj+gZYkjrj+Ù j_U_jkj+ih̀ p
[̀jlj+�uz��+Z+Uj+gZYkjrj+Ù j_U_jkj+_YUcgj_̂Yj+�uz��f+Uj+lj__UVjcj+Z�_YU+�{+
_j_̂[UYj+Vj�

+�iZYmZgĝ+iZY+iŶ_ZrĵcZ+jc_ZYcUrĵcU[Z

+�iZYmZgĝ+hmUcj_UYĵW+

+�iZYmZgĝ+iZY+�lUgj+giZljU[j�f

ĉ c+�+YjltjZg_̂+j[+î ggZgĝ+VZ[+YZvhjgj_̂+Vj+lhj+U[[wUY_+,f+l̂ mmU+
\�f+[Z__+V�f+VZ[+YZX̂ [UmZc_̂+YZXĵcU[Z+c+~xab\,f+lĵ�+[wUggZcp
rU+Vj+iŶiYjZ_o+Vj+jmm^̀ j[j+UVZXhU_j+cZ[+�UZgZ+Vj+iŶkZcjZcrUf+
vhZg_wh[_jm +̂VU+jc_ZcVZYgj+l̂ mZ+�UZgZ+Vj+lj__UVjcUcrUW+

�[j+Zc_j+iŶiYjZ_UYj+iYjmU+Vj+iŶlZVZYZ+l̂ c+[wUggZXcUrĵcZ+Vj+
hcwhcj_o+Ù j_U_jkU+Uj+lj__UVjcj+Z�_YU+�{+YjZc_YUc_j+jc+hcU+VZ[[Z+qU__jp
giZljZ+ĝiYU+VZglYj__Zf+VZk̂ĉ +UllZY_UYZ+[U+ghggjg_ZcrU+VZ[+YZ[Up
_jk̂+iZYmZgĝ+Vj+ĝXXĵYĉ W+

TU+kZYjnlU+jc+̂YVjcZ+U[[U+_j_̂[UYj_o+VZj+VjYj__j+Vj+iŶiYjZ_o+̂+Vj+U[_Yj+
VjYj__j+YZU[j+Vj+X̂ VjmZc_̂+gh+̀Zcj+jmm^̀ j[j+UVZXhU_j+U[[Z+ZgjXZcrZ+
VZ[+chl[Ẑ +qUmj[jUYZf+h̀ jlU_j+U[[wZg_ZŶf+kjZcZ+ZqqZ__hU_Uf+iZY+_h__j+
j+YjltjZVZc_j+[Z+hcj_o+Ù j_U_jkZ+VZg_jcU_Z+U+gZYkjrj+Ù j_U_jkj+ih̀ p
[̀jlj+�uz��+Z+gZYkjrj+Ù j_U_jkj+_YUcgj_̂Yj+�uz��f+U__YUkZYĝ+[U+V̂ lhp
mZc_UrĵcZ+nglU[Z+Z+[U+VjltjUYUrĵcZ+�gZZ+iYZgZc_U_UW+TŵmZggU+
VjltjUYUrĵcZ+VZ[[U+_j_̂[UYj_o+Vj+_U[j+VjYj__j+�+gUcrĵcÙ j[Z+Uj+gZcgj+
VZ[[wUY_jl̂ [̂+,-+VZ[+VWiWYW+~~�xabbb+��Zg_̂+hcjl̂ +VZ[[Z+Vjgî gjp
rĵcj+[ZXjg[U_jkZ+Z+YZX̂ [UmZc_UYj+jc+mU_ZYjU+Vj+V̂ lhmZc_UrĵcZ+
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