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cbY�gidYfj]gcf�

�N\]g�acXY`�aUm�VY�igYX�k\Yb�h\Y�cf[Ub]nUh]cb�XcYg�bch�
\UjY�gidYfj]gcfg�k\c�UfY�dYYf�giddcfh�kcf_Yfg�

�JYYf�kcf_Yfg�aUm�VYbYZ]hg�Zfca�U�gYWcbX�gidYfj]gcf�]Z�h\Y]f�
df]aUfm�gidYfj]gcf�XcYgb�h�\UjY�h\Y�YldYfh]gY�hc�\Y`d�h\Ya�
XYjY`cd�]b�h\Y]f�dYYf�dfUWh]WY�

�IZhYb��cbY�gidYfj]gcf�dfcj]XYg�acfY�UXa]b]ghfUh]jY�
gidYfj]g]cb�UbX�h\Y�ch\Yf�dfcj]XYg�acfY�YXiWUh]cb��CXYU``m��
Vch\�dfcj]XY�giddcfh



'R�VXSHUYLVLRQ

;XjUbhU[Yg�

�Qcf_Yfg�VYbYZ]h�Zfca�h\Y�

>]gUXjUbhU[Yg

[i]XUbWY�cZ�acfY�h\Ub
cbY�dYfgcb�

�Qcf_Yfg�WUb�XYjY`cd�
h\Y]f�WcadYhYbW]Yg�k]h\�
U�g_]``g�dYYf�giddcfh�
kcf_Yf

�McaY�U[YbW]Yg�Xcb�h�
\UjY�h\Y�fYgcifWYg�hc
cZZYf�Wc��gidYfj]g]cb�

�N\YfY�aUm�VY�
W\U``Yb[Yg�]b�
Wcaaib]WUh]cb�cf�
X]gU[fYYaYbhg�
VYhkYYb�h\Y�Wc�
gidYfj]gcfg�

�=c��gidYfj]gcfg�aUm�
bch�g\UfY�h\Y�gUaY�
YldYWhUh]cbg



MidYfj]g]cb�@cfaUhg

�GUbm�cf[Ub]nUh]cbg�cZZYf�ai`h]d`Y�ZcfaUhg�cZ�gidYfj]g]cb�hc�
UXXfYgg�X]ZZYfYbh�dfcZYgg]cbU`�XYjY`cdaYbh�bYYXg�

�>]ZZYfYbh�kcf_Yfg�[Yh�X]ZZYfYbh�`YUfb]b[�bYYXg�UXXfYggYX�Vm�
X]ZZYfYbh�ZcfaUhg�

�If[Ub]nUh]cbg�h\Uh�`UW_�gidYfj]gcfg�k\c�h\YagY`jYg�UfY�dYYf�
giddcfh�kcf_Yfg�gcaYh]aYg�aU_Y�Wc��gidYfj]g]cb�Vm�Ub�
YldYf]YbWYX�dYYf�giddcfh�kcf_Yf�UjU]`UV`Y



MY`YWhYX�=cadYhYbW]Yg�Zcf
MidYfj]gcfg�cZ�JYYf�Qcf_Yfg



'RPSHWHQF\

=cadYhYbW]Yg�UfY�h\Y�WcaV]bUh]cb�cZ�cVgYfjUV`Y�UbX�aYUgifUV`Y
_bck`YX[Y��g_]``g��UbX�Uhh]hiXYg�h\Uh�Wcbhf]VihY�hc�Yb\UbWYX
dYfZcfaUbWY�UbX�i`h]aUhY`m�fYgi`h�]b�cf[Ub]nUh]cbU`�giWWYgg�

<Y`]YZg.;hh]hiXYg

Ebck`YX[Y

M_]``g



'RUH�&HOLHIV�%WWLWXGHV�IRU
7XSHUYLVRUV�RI�4HHU�;RUNHUV

�BcdY��VY`]YZ�]b�h\Y�dcgg]V]`]hm�cZ�
fYWcjYfm�

�JYfgcb��Xf]jYb�dfcWYgg�]g�X]fYWhYX�Vm�
h\Y�dYfgcb�g�ckb�[cU`g�

�LYgdYWh�Zcf�ai`h]d`Y�dUh\kUmg�cZ�
fYWcjYfm�UbX�Zcf�U``�

�Afckh\��cf]YbhYX��UZcWig�cb�dYfgcbU`�
UbX�dfcZYgg]cbU`�XYjY`cdaYbh



/QRZOHGJH�IRU�7XSHUYLVRUV�RI�4HHU�;RUNHUV

�MidYfj]gcfg�bYYX�_bck`YX[Y�cZ�h\Y�
df]bW]d`Yg�UbX�dfUWh]WYg�cZ�dYYf�giddcfh�]b
cfXYf�hc�dfcj]XY�YZZYWh]jY�gidYfj]g]cb�UbX
]adfcjY�ih]`]nUh]cb�cZ�h\Y�dYYf�fc`Y�

�MidYfj]gcfg�bYYX�hc�W`YUf`m�_bck�XYhU]`g�
cZ�kcf_Yfg��^cVg�

�MidYfj]gcfg�bYYX�hc�_bck�\ck�hc�bUj][UhY�
h\Y�UXa]b]ghfUh]cb�cZ�h\Y�U[YbWm�

�MidYfj]gcfg�bYYX�hc�`YUfb�UVcih�h\Y�
;aYf]WUbg�k]h\�>]gUV]`]h]Yg�;Wh�UbX�
fYUgcbUV`Y�UWWcaacXUh]cbg�hc�YbUV`Y�
kcf_Yfg�k]h\�X]gUV]`]h]Yg�UW\]YjY�giWWYgg



7HOHFWHG�7NLOOV�IRU�7XSHUYLVRUV�RI
4HHU�;RUNHUV�

�N\YfY�UfY�XcnYbg�cZ�g_]``g�h\Uh�
gidYfj]gcfg�bYYX�hc�VY�giWWYggZi`�]b�h\Y]f
fc`Yg��

�GUbm�`]ghg�cZ�g_]``g�UbX�WcadYhYbW]Yg�Zcf�
gidYfj]gcfg�\UjY�VYYb�diV`]g\YX�

�N\]g�hfU]b]b[�k]``�ZcWig�]b�cb�hkc�Wf]h]WU`�
g_]``g�Zcf�gidYfj]gcfg

҄

҅

A]j]b[�ghfYb[h\g�VUgYX�UZZ]faUh]cbg

A]j]b[�ZYYXVUW_



A]j]b[�MhfYb[h\g�VUgYX�;ZZ]faUh]cbg

�MhfYb[h\��VUgYX�UZZ]faUh]cbg�g\]bY�U�`][\h�cb�U``�h\Y�[ccX�
h\]b[g�h\Uh�hYUa�aYaVYfg�UfY�Xc]b[�

�MhfYb[h\��VUgYX�UZZ]faUh]cbg�Wcbhf]VihY�]bWfYUgY�ach]jUh]cb�
Zcf�dfcZYgg]cbU`�XYjY`cdaYbh�

�MhfYb[h\��VUgYX�UZZ]faUh]cbg�UfY�X]ZZYfYbh�Zfca�[YbYfU`�
dfU]gY�]b�h\Uh�h\Ym�UfY�gdYW]Z]W�hc�U�kcf_�hUg_�cf�kcf_Yf�
Uhhf]VihY



+LYLQJ�7WUHQJWKV�EDVHG�%IILUPDWLRQV

MhYdg

<YbYZ]hg

=cbX]h]cb

>YZ]b]h]cb
A]j]b[�ghfYb[h\g��VUgYX�UZZ]faUh]cbg�aYUb�YldfYgg]b[�U
[Ybi]bY�UbX�dcg]h]jY�UW_bck`YX[YaYbh�cZ�U�gdYW]Z]W�kcf_
hUg_�cf�kcf_Yf�Uhhf]VihY�

�BY`dg�kcf_Yfg�X]gWcjYf�h\Y]f�ghfYb[h\g�
�<i]`Xg�WcbZ]XYbWY�
�>YacbghfUhYg�gidYfj]gcfg��giddcfh�cZ�h\Y�dYYf�

kcf_Yf

҄�LYWc[b]nY�kcf_Yf�g�ghfYb[h\�
҅�MY`YWh�cddcfhib]hm�hc�g\UfY�UZZ]faUh]cb�
҆�MhUhY�h\Y�UZZ]faUh]cb

A]jY�ghfYb[h\g��VUgYX�UZZ]faUh]cb�k\Yb�mci�kUbh�hc�
]bWfYUgY�U�kcf_Yf�g�fYWc[b]h]cb�cZ�h\Y]f�ghfYb[h\g



MhfYb[h\g�VUgYX�;ZZ]faUh]cbg	�?lUad`Yg

�N\Y�fYWcjYfm�d`Ub�mci
XYjY`cdYX�k]h\�CUb
g\ckYX�h\Uh�mci�fYU``m
ibXYfghUbX�\ck�hc�Xc
dYfgcb��WYbhYfYX
d`Ubb]b[�

�Sci�g\ckYX�U�`ch�cZ�WcifU[Y�k\Yb
mci� fYa]bXYX� h\Y� hYUa� h\Uh
HUh\Ub� \Ug� U� f][\h� hc� aU_Y� Ub
]bZcfaYX� W\c]WY� UVcih� k\]W\
fYWcjYfm�\caY�\Y�kUbhg�hc�[c�hc��

�C�kUbh�hc�`Yh�h\Y�hYUa�_bck
h\Uh�MhYjYb�cf[Ub]nYX�h\]g
]b��gYfj]WY�hfU]b]b[��BY�g�U
aUghYf�Uh�WfYUh]b[�U�hfU]b]b[
UbX�`]b]b[�id�gdYU_Yfg��

�C�`]_Y�h\Y�kUm�mci
kY`WcaY�dYcd`Y�UbX
\Y`d�h\Ya�ZYY`
WcaZcfhUV`Y�\YfY��



A]j]b[�@YYXVUW_

�N\]g�g_]``�]g�g]a]`Uf�hc�UZZ]fa]b[�ghfYb[h\g�]b�h\Uh�]h�dfcj]XYg�
kcf_Yfg�k]h\�h\Y�]bZcfaUh]cb�h\Ym�aUm�bYYX�hc�XYjY`cd�h\Y]f
dfUWh]WY�

�@YYXVUW_�]g�U`kUmg�ZfUaYX�Ug�U�`YUfb]b[�cddcfhib]hm�
�@YYXVUW_�ghfYb[h\Ybg�U�dYfgcb�g�UV]`]hm�hc�fYZ`YWh�cb�h\Y]f�
ckb�dYfZcfaUbWY



=\UfUWhYf]gh]Wg�cZ�AccX�@YYXVUW_

�MdYW]Z]W��fYZYfg�hc�U�dUfh]Wi`Uf�UWh]j]hm�
�IV^YWh]jY��VUgYX�cb�ibV]UgYX�cVgYfjUh]cb�
�N]aY`m��k\Yb�h\Y�kcf_Yf�k]``�acgh�VYbYZ]h�Zfca�h\Y�ZYYXVUW_
�CbX]j]XiU`]nYX��hU]`cfYX�hc�h\Y�`YUfb]b[�bYYXg�cZ�h\Y�kcf_Yf
�AYbi]bY��WcaYg�Zfca�U�d`UWY�cZ�_]bXbYgg�
�;Wh]cbUV`Y�gi[[Yghg�UWh]j]h]Yg�XYg][bYX�hc�]adfcjY�dYfZcfaUbWY�



+LYLQJ�*HHGEDFN

MhYdg

<YbYZ]hg

=cbX]h]cb

>YZ]b]h]cb
A]j]b[�ZYYXVUW_�aYUbg�Wcaaib]WUh]b[�mcif�cV^YWh]jY�UddfU]gU`�cZ�h\Y
kcf_Yf�g�dYfZcfaUbWY�cZ�U�gdYW]Z]W�kcf_�hUg_�cf�kcf_Yf�Uhhf]VihY�

� BY`dg�kcf_Yfg�X]gWcjYf�UfYUg�h\Ym�bYYX�hc�XYjY`cd�
�=cbhf]VihYg�hc�U�Wi`hifY�cZ�[fckh\�UbX�XYjY`cdaYbh�
�>YacbghfUhYg�gidYfj]gcf�g�]bhYfYgh�]b�\Y`d]b[�h\Y�dYYf�kcf_Yf�

hc�[fck�]b�h\Y�fc`Y�

҄�;g_�kcf_Yf�hc�[]jY�h\YagY`jYg�ZYYXVUW_�cb�U�gdYW]Z]W�hUg_�cf�
Uhhf]VihY�

҅�M\UfY�mcif�cV^YWh]jY�UddfU]gU`�cZ�h\Y�kcf_Yf�g�dYfZcfaUbWY��ghUfh]b[�k]h\�ghfYb[h\g�UbX�acj]b[�hc�UfYUg�h\Uh�bYYX�
]adfcjYaYbh�

҆�=\YW_�]b�k]h\�h\Y�kcf_Yf�UVcih�h\Y]f�fYUWh]cbg�hc�h\Y�
ZYYXVUW_�

҇�=c``UVcfUhY�k]h\�h\Y�kcf_Yf�hc�XYjY`cd�UWh]j]h]Yg�Zcf�`YUfb]b[

A]jY�ZYYXVUW_�k\Yb�h\Y�kcf_Yf�]g�fYUXm�hc�\YUf�]h�UbX�U`kUmg�]b�
df]jUhY



+LYLQJ�*HHGEDFN�)[DPSOH

HUbWm��U�gidYfj]gcf�UbX�?X[Uf��U�dYYf�fYWcjYfm�WcUW\�k\c�kcf_g�]b�U�\cgd]hU`
YaYf[YbWm�fcca�UfY�aYYh]b[�Zcf�gidYfj]g]cb��?Uf`]Yf�]b�h\Y�XUm��HUbWm�cVgYfjYX
?X[Uf�]bhYfUWh]b[�k]h\�U�dYfgcb�k\c�\UX�\UX�U�fYWYbh�cd]c]X�cjYfXcgY�UbX
cjYf\YUX�?X[Uf�gUm���QY``�C�\cdY�mcif�bYlh�cjYfXcgY�XcYgb�h�_]``�mci��UbX�kU`_
UkUm��

?X[Uf

?X[Uf SYU\��C�[iYgg�C�[ch�`Yh�Xckb��mci�_bck


?X[Uf��hY``�aY�UVcih�mcif�]bhYfUWh]cb�k]h\�Gf��LcgY�h\]g�acfb]b[� HUbWm

I\�aUb��h\Uh�kUg�ZfighfUh]b[��C�Wci`Xb�h�[Yh�Ubmk\YfY�k]h\�h\Uh�
[im��BY�kUgb�h�\Uj]b[�Ubm�cZ�k\Uh�C�Wci`X�cZZYf��C�h\ci[\h�h\Uh�
aUmVY�\Y�kci`X�[c�hc�hfYUhaYbh�h\]g�h]aY��C�h\ci[\h�kY�\UX�U�
[ccX�WcbbYWh]cb�hcc�

Sci�kYfY�gifdf]gYX�h\Uh�\Y�kUg�kUgb�h�
]bhYfYghYX�]b�k\Uh�mci�kYfY�cZZYf]b[�hcXUm� HUbWm



+LYLQJ�*HHGEDFN�)[DPSOH�$Wcbh]biYX%

?X[Uf

?X[Uf

?X[Uf

HUbWm

HUbWm

HUbWm

CZ�]h�g�c_Um�k]h\�mci�C�X�`]_Y�hc�g\UfY�am�dYfgdYWh]jY�Vih
Z]fgh�C�X�`]_Y�hc�\YUf�Zfca�mci�UVcih�k\Uh�mci�h\]b_�mci

X]X�kY``�UbX�k\Uh�mci�X�`]_Y�hc�Xc�VYhhYf�bYlh�h]aY��

QY``�C�Xcb�h�_bck�k\Uh�C�X]X�kY``��Ch�kUgb�h�am�VYgh�
kcf_�

QY``��ghUfh�k]h\�cbY�h\]b[�h\Uh�mci�X]X�kY``�

QY``��C�X]X�kY``�^igh�ghUfh]b[�U�WcbjYfgUh]cb�
k]h\�\]a��C�kUg�UV`Y�hc�]bhfcXiWY�amgY`Z�UbX�
hU`_�hc�\]a�UVcih�k\Uh�\UX�\UddYbYX�hc�\]a�
`Ugh�b][\h�

Mc�]b]h]Uh]b[�WcbhUWh�\Ug�VYWcaY�U�ghfYb[h\�Zcf�
mci��Q\Uh�Xc�mci�h\]b_�mci�bYYX�hc�]adfcjY

C�a�bch�gifY��C�Xcb�h�_bck�k\Uh�C�Wci`X�\UjY�XcbY�
X]ZZYfYbh`m��C�kUgb�h�YldYWh]b[�\]a�hc�fY^YWh�am�cZZYf�
UbX�C�^igh�fYUWhYX�



+LYLQJ�*HHGEDFN�)[DPSOH�$Wcbh]biYX%

?X[Uf

?X[Uf

?X[Uf

HUbWm

HUbWm

HUbWm

SYg��N\Uh�Wci`X�VY�\Y`dZi`�

SYg��C�kUg�_]bX�cZ�aUX�Uh�\]a�

C�X�`]_Y�hc�[]jY�mci�gcaY�ZYYXVUW_�cb�k\Uh�C�
h\]b_�mci�Wci`X�Xc�X]ZZYfYbh`m�bYlh�h]aY�

Q\Uh�kci`X�mci�\UjY�`]_YX�hc�\UjY�XcbY
]bghYUX�cZ�\Uj]b[�h\Y�fYUWh]cb�

mci�\UX


C�Xcb�h�_bck��C�g\ci`X�\UjY�bch�fYUWhYX�
`]_Y�C�X]X��C�^igh�kU`_YX�UkUm�

Sci�k]g\�mci�\UX�bch�Vfc_Yb�h\Y�WcbbYWh]cb�mci�\UX�
k]h\�\]a�



+LYLQJ�*HHGEDFN�)[DPSOH�$Wcbh]biYX%

?X[Uf

HUbWm

HUbWm

HUbWm

QY�WUb�fYj]Yk�UbX�dfUWh]WY�gcaY�d]YWYg�cZ
ach]jUh]cbU`�]bhYfj]Yk]b[��YgdYW]U``m�fc``]b[�k]h\
fYg]ghUbWY��N\YgY�g_]``g�hU_Y�U�`ch�cZ�dfUWh]WY�UbX

mci�fY�aU_]b[�dfc[fYgg�UbX�kY�WUb�kcf_�hc[Yh\Yf�
hc�\Y`d�mci�acjY�ZcfkUfX�

McaYh]aYg�C�ZYY`�h\Uh�C�kcb�h�YjYf�[Yh�]h�

C�cVgYfjYX�h\Uh�mci�fig\YX�]b�UbX�cZZYfYX�U�hfYUhaYbh�VYX�k]h\cih�Z]fgh
Ug_]b[�\]a�k\Uh�\Y�h\]b_g�\Y�bYYXg��AYhh]b[�h\Y�dYfgcb�hc�ghUfh�h\]b_]b[

UVcih�dcgg]V`Y�gc`ih]cbg�WUb�VY�YadckYf]b[�UbX�h\Y�
dYfgcb�ZYY`g�`Ygg�dfYggifYX�

?X[Uf N\Uh�gcibXg�f][\h�

Sci�ZYY`�X]gWcifU[YX�VYWUigY�]h�WUb�VY�gc�\UfX�hc�igY�h\YgY
g_]``g�k\Yb�mci�bYYX�hc��<ih�C�jY�gYYb�mci�kcf_�\UfX�hc�[Yh

VYhhYf�Uh�ch\Yf�g_]``g�UbX�C�VY`]YjY�h\Uh�mci�``�XYjY`cd�
h\YgY�g_]``g�hcc�



MY`YWhYX�MidYfj]gcf�M_]``g�MiaaUfm

�A]j]b[�ghfYb[h\��VUgYX�UZZ]faUh]cbg�UbX�[]j]b[�ZYYXVUW_�UfY�
hkc�Wf]h]WU`�g_]``g�cZ�gidYfj]g]cb�

�N\YgY�g_]``g�Vch\�kcf_�hc�\Y`d�dYcd`Y�]bWfYUgY�h\Y]f�UV]`]hm�
hc�UggYgg�h\Y]f�ckb�dYfZcfaUbWY�cZ�kcf_�g_]``g�

�N\YgY�g_]``g�U`gc�kcf_�hc�\Y`d�dYcd`Y�hc�[Yh�UbX�UW\]YjY�
dfcZYgg]cbU`�[cU`g



MidYfj]gcf�cZ�JYYf�Qcf_Yfg�MiaaUfm

�JYYf�kcf_Yfg�Z]``�bYk�UbX�ib]eiY�fc`Yg�]b�h\Y�VY\Uj]cfU`�
\YU`h\�kcf_�ZcfWY�

�MidYfj]g]cb�cZ�dYYf�kcf_Yfg�]g�bch�XfUaUh]WU``m�X]ZZYfYbh�
Zfca�gidYfj]g]b[�ch\Yf�fc`Yg��Vih�h\YfY�UfY�gdYW]Z]W�
WcadYhYbW]Yg�h\YgY�gidYfj]gcfg�bYYX�

�MidYfj]gcfg�cZ�dYYf�kcf_Yfg�bYYX�hc�XYjY`cd�h\Y]f�
_bck`YX[Y�cZ�dYYf�fc`Yg�UbX�dfUWh]WYg��YaVfUWY�U�fYWcjYfm�
cf]YbhUh]cb��UbX�UXjcWUhY�Zcf�h\Y�]bhY[fUh]cb�cZ�dYYf�
kcf_Yfg
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