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KLM NOPQRSTUPVRO
WXYXZ[ \X]^_ `]aX _XXZ ] _bc_[]Z[d]e dZY^X]_X dZ Xf[^Xg Xe\ e]^hX ije\hk

jZ]e gjlXe_ m nZlX]aj^_ _bY` ]_ [`X o dhd[]e p dY`Xe]ZhXej i^jq XY[ ][[Xgi[
[j i^jlbYX ] ldhd[]e ]^Y`daX jr h^X][ sj^t_ jr ]^[ ljsZ [j ] ^X_jeb[djZ jr
] rXs g deedg X[X^_ m u d[` [` d_ ^X_jeb[djZ v g jlXe_ jZ [`X j^lX^ jr [XZ_ [j
`bZl^Xl_ jr g deedjZ_ jr ije\hjZ_ `]aX cXXZ hXZX^][Xl m oX_i d[X ]la]ZYX_ dZ
h^]i`dY_ `]^ls]^X v [`X_X gjlXe_ Y]ZZj[ [\idY]ee\ c X ^XZlX^Xl dZ ^X]ek[dg X
jZ ] YjZ_bg X^ eXaXe Yjgib[X^ ]Zl v [`X^Xrj^X v _dgiedwY][djZ jr [`X_X gjlk
Xe_ d_ ^Xxbd^Xl m yjsXaX^ v [^]ld[djZ]e _dgiedwY][djZ ]ehj^d[`g _ [\idY]ee\
i^j YX__ [`X XZ[d^X g X_` dZ g Xgj^\ ]Zl r]de s`XZ i^X_XZ[Xl s d[` _bY` ]
l]bZ[dZh []_t m
zb[kjrkYj^X _dgiedwY][djZ ]ehj^d[`g _ ]^X ] _i XYd]e Ye]__ jr _dgiedwY]k

[djZ [XY`ZdxbX_ [`][ ^XgjaX [`X ^Xxbd^Xg XZ[ [`][ [`X XZ[d^X gjlXe w[ dZ[j
g Xgj^\m {`X_X g X[`jl_ b_b]ee\ b[ded|X ld_t _i]YX dZ_[X]l jr g Xgj^\
[j _[j^X l][] ]Zl jZe\ ej]l _g ]ee i j^[djZ_ jr [`X gjlXe dZ[j g Xgj^\ ][
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 V� M LM � ej _Xkbi_ jr o]adl �_ `X]l b_dZh [`^XX ld�X^XZ[ jb[kjrkYj^X _dg k
iedw Y][djZ ]ehj^d[`g _ m n]Y` ^XlbY[djZ `]_ [`X _]g X ZbgcX^ jr ije\hjZ_
����� jr j^dhdZ]e g jlXe� ]Zl d_ �][k_`]lXl m �Zdrj^g Yeb_[X^dZh �eXr[ � v �`]rk
rX^ ]Zl �]^e]Zl �_ ]l]i[daX ��� ]ii^j]Y` �g dlleX � v jb^ ]l]i[daX j Y[^XX
g X[`jl �^dh`[ � m

]Z\ jZX [dg X tXXidZh [`X g Xgj^\ ^Xxbd^Xg XZ[_ jr [`X ]ehj^d[`g ejs m � ek
[`jbh` [`X_X [XY`ZdxbX_ lj Zj[ lXiXZl jZ [`X _d|X jr [`X dZib[ gjlXe v
g ]Z\ ^Xxbd^X [`][ [`X wZ]e jb[ib[ gjlXe w[ dZ[j g Xgj^\m {`d_ YjZ_[^]dZ[
d_ Zj[ i^jceXg ][dY cXY]b_X [`X hj]e d_ [j ^XlbYX [`X gjlXe [j ] _d|X [`][
]eejs _ gj^X ]YYb^][X dZkYj^X jiX^][djZ_ [j c X i X^rj^g Xl �_bY` ]_ ld_ie]\v
rb^[`X^ _dgiedw Y][djZ v X[Y mmm� m

K� M  !"#P!S $RQ%
{`X^X ]^X _XaX^]e ld�X^XZ[ _[^][XhdX_ rj^ _dgiedr\ dZh g ]__daX ije\hjZ]e
g jlXe_ &� v ' v �( v ) v �*+ m {`X g X[`jl [`][ sX s dee YjZYXZ[^][X jZ dZ [`d_
i]iX^ d_ aX^[Xf Yeb_[X^dZh m Wj__dhZ]Y ]Zl �j^^Xe &��+ dZ[^jlbYXl jZX jr
[`X w^_[ _dgiedwY][djZ ]ehj^d[`g _ [`][ b_X [`d_ [XY`ZdxbX m , dZl_[^jg &�)+
e][X^ lXaXejiXl ]Z dgi^jaXg XZ[ [`][ Xgiej\Xl xb]l^][dY X^^j^ rbZY[djZ_
�-n. �_� v s`dY` sX^X g ]lX ijibe]^ rj^ _b^r]YX _dgiedwY][djZ c\ �]^e]Zl
]Zl yXYtcX^[ &*+ v [j ij_d[djZ [`X ^Xi^X_XZ[][daX aX^[Xf m {`X ]ehj^d[`g
ldadlX_ [`X _i]YX _i]ZZXl c\ ] cjbZldZh cjf dZ[j ] bZdrj^g h^dl m � ee jr
[`X aX^[dYX_ r^jg [`X j^dh dZ]e g jlXe [`][ ]^X YjZ[]dZXl s d[`dZ ] h^dl YXee
]^X Yeb_[X^Xl [jhX[`X^ [j rj^g ] _dZheX ^Xi^X_XZ[][daX aX^[Xf m {`d_ g X[`jl
`]_ c XYjg X ijibe]^ rj^ _dgiedr\ dZh aX^\ e]^hX gjlXe_ lbX [j [`X _g ]ee
g Xgj^\ ^Xxbd^Xg XZ[_ ]Zl Xf[^Xg Xe\ r]_[ _dgiedwY][djZ [dg X_ m

�Zrj^[bZ][Xe\v bZdrj^g Yeb _[X^dZh Y]ZZj[ ^Xi^jlbYX rX][b^X_ _g ]eeX^
[`]Z ] h^dl YXee ]Zl g]\ [^da d]ee\ [deX e]^hX v �][ ]^X]_ s d[` g ]Z\ ije\k
hjZ_ m {j Yjgc][ [`X_X ld/ Ybe[dX_ v �`]�X^ ]Zl �]^e]Zl &�0+ dZ[^jlbYXl ]Z
]l]i[daX [XY`ZdxbX rj^ aX^[Xf Yeb_[X^dZh c]_Xl jZ ��� [^XX_ m �\ Xfiejd[k
dZh ]Z dZd[d]e bZdrj^g Yeb_[X^dZh i`]_X v [`Xd^ ]ehj^d[`g YjZ_[^bY[_ ] ���
[^XX ]_ [`X _i][d]e i]^[d[djZdZh l][] _[^bY[b^X rj^ Yeb_[X^dZh aX^[dYX_ m {`X
]b[`j^_ ]Y` dXaX ]ii^jf dg ][Xe\ ] �1� lXY^X]_X dZ ]aX^]hX hXjg X[^dY X^^j^
b_dZh ]Z dZd[d]e bZdrj^g Yeb_[X^dZh h^dl rjb^ [dg X_ e]^hX^ dZ X]Y` ldg XZ_djZ
[`]Z , dZl_[^jg �_ [XY`ZdxbX m yjsXaX^ v [`X ]b[`j^_ lj Zj[ ]Z]e\|X s`X[`X^
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b_dZh bZdrj^g Yeb_[X^dZh ][ [`X ` dh`X^ ^X_jeb[djZ h^dl ]Zl [`XZ _dgiedr\dZh
b_dZh ]Z dZkYj^X [XY`Z dxbX sjbel hXZX^][X [`X _]g X ^XlbY[djZ_ dZ X^^j^ m
� e_j v [`X ]b[`j^_ Zj[X [`][ [`Xd^ ��� [^XX e]Yt_ [`X _i][d]e Yj`X^XZYX
[`][ bZdrj^g Yeb_[X^dZh i^jadlX_ ]Zl v YjZ_XxbXZ[e\v jb[edX^_ Y]Z YjZZXY[
aX^[dYX_ [`][ ]^X hXjg X[^dY]ee\ r]^ ]i]^[ ^X_be[dZh dZ ijj^ _dgiedw Y][djZ_ m

�]^e]Zl ]Zl �`]�X^ &� + ^XYXZ[e\ ibced_`Xl ] gbe[di`]_X ]ii^j]Y` [j
jb[kjrkYj^X _b^r]YX _dgiedwY][djZ s`X^X bZdrj^g Yeb_[X^dZh d_ iX^rj^g Xl
jZ [`X gX_` w^_[ ]Zl [`XZ ] gX_` d_ cbde[ s d[` [`X -n. �_ r^jg bZdk
rj^g _dgiedwY][djZ ][[]Y`Xl [j [`X aX^[dYX_ m -�,�p &*+ v ] ijibe]^ dZkYj^X
_b^r]YX _dgiedwY][djZ [jje v d_ [`XZ ^bZ jZ [`d_ ^Xi^X_XZ[][djZ [j ^XlbYX
[`X ZbgcX^ jr ije\hjZ_ XaXZ rb^[`X^ m �\ YjgcdZdZh [`X_X [sj gX[`jl_ v
[`X ]b[`j^_ dgi^jaXl ^bZZdZh [dg X_ ]Zl hXZX^][Xl ^X_be[_ Yjgi]^]c eX [j
^bZZdZh -�,�p jZ [`X j^dh dZ]e l][] m
�ROPQV�TPVRO�
{`X gX[`jl [`][ sX i^jij_X d_ ] aX^[Xf Yeb_[X^dZh ]ehj^d[`g ^Xe][Xl [j
bZdrj^g Yeb_[X^dZh XfYXi[ sX `]aX ^Xie]YXl [`X bZdrj^g h^dl s d[` ]Z ]l]ik
[daX j Y[^XX YjZ[]dZdZh ] i^Xk_i XYdwXl ZbgcX^ jr ZjlX_ m {`d_ j Y[^XX d_ cbde[
b_dZh dZkYj^X g Xgj^\ i^jij^[djZ]e [j [`X _d|X jr [`X _dgiedwXl gX_` m uX
]e_j _`js [`][ jb^ g X[`jl hXZX^][X_ ]Z j Y[^XX s d[` g dZdg ]e X^^j^ ^Xk
_be[dZh dZ cX[[X^ _dgiedwY][djZ_ [`]Z j[`X^ aX^[Xf Yeb_[X^dZh [XY`ZdxbX_ m
.b^[`X^gj^X v [`X -n. �_ hXZX^][Xl c\ jb^ g X[`jl Y]Z cX b_Xl dZ -�,�p
[j iX^rj^g ]lld[djZ]e _dgiedwY][djZ_ dZkYj^X ]_ ljZX dZ &�+ m

. d^_[ sX i^jadlX ]Z Xfie]Z][djZ jr [`X aX^[Xf _j^[dZh i`]_X jr jb^
]ehj^d[`g ]Zl [`X i^ji X^[dX_ [`][ [`X _j^[dZh rbZY[djZ gb_[ _][d_r\ _j
[`][ sX Y]Z _]rXe\ YjZ_[^bY[ ]Z ]l]i[daX jY[^XX m � Xf[ v sX lX_Y^dcX jb^
i^j YX__ rj^ YjZ_[^bY[dZh [`X ]l]i[daX j Y[^XX dZYebldZh `js sX Y`jj_X [`X
_bckij^[djZ_ jr [`X [^XX [j Yjee]i_X s`XZ [`X j Y[^XX h^js _ [jj e]^hX m {`d_
YjZ_[^bY[djZ eX]l_ [j ]Z ]Z]e\_d_ jr jb^ j Y[^XX Yjgi]^Xl [j ]Z dlX]e v dZk
Yj^X aX^[Xf Yeb_[X^dZh [XY`ZdxbX m . dZ]ee\v sX XZl s d[` Yjgi]^d_jZ_ jr jb^
^X_be[_ ]h]dZ_[ j[`X^ ijibe]^ aX^[Xf Yeb_[X^dZh [XY`ZdxbX_ m

K� M �!QP!� �RQPVO�
{`X w^_[ i`]_X dZ jb^ _dgiedwY][djZ ]ehj^d[`g d_ ] aX^[Xf _j^[dZh i]__ m
u d[`jb[ ej__ jr hXZX^]ed[\v sX ]__bg X [`][ [`X g X_` d_ YjZ[]dZXl dZ [`X
ljg]dZ &1 � �+� m uX ]e_j ]__bg X �]_ ljX_ bZ drj^g Yeb_[X^dZh � [`][ [`X gX_`
d_ dZ ] ������  ! "#$% rj^g ][ s`X^X [^d]ZheX_ YjZ_d_[ jr ] ed_[ jr [`^XX ijdZ[_
dZ _i]YX m

.j^ X]Y` ije\hjZ &' ( � ') � '� * dZ [`X dZib[ rj^g][ v [`X gX[`jl Y]eYbe][X_] Zj^g ]e + , �' ( -') �. �'� -') � ]Zl s^d[X_ [`X aX^[dYX_ s d[` [`X ]__jYd][Xl
Zj^g ]e &&' ( � + *� &') � + * � &'� � + ** [j ld_t [j cX _j^[Xl m {`d_ _j^[dZh i^j YX__dZlbYX_ ] edZX]^ j^lX^dZh jr [`^XXkldg XZ_djZ]e _i]YX m uX ^Xxbd^X [`][ [`X
j^lX^dZh jr [`X aX^[dYX_ d_ _bY` [`][ dr ]Z\ YbcX dZ [`X j Y[^XX jaX^ [`X bZd[
ljg]dZ d_ _ied[ dZ[j Xdh`[ _bckYbcX_ ]Zl _jgX XZbgX^][djZ d_ Y`j_XZ v [`XZ
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 V� M � M nZbgX^][djZ jr _bckYbcX_ Y`j_XZ rj^ _j^[dZh �eXr[ � ]Zl _j^[Xl
j^lX^ ]iiedXl [j ] xb]l[^XX �^dh`[ � m

]ee jr [`X aX^[dYX_ s d[`dZ _bckYbcX � i^XYXlX ]ee aX^[dYX_ dZ _bckYbcX �� ( m
.j^ Xf]gieX v dZ �o [`X tX\ 1 �� (� (� )�) ��� rj^g Xl c\ ]e[X^Z][dZh [`X cdZ]^\
ldhd[_ jr [`X ijdZ[ &1 �� (� ) ���� 1 �� (�) ���* _][d_wX_ jb^ _j^[dZh ^Xxbd^Xg XZ[_�]Zl d_ [`X j^lX^dZh b_Xl dZ jb^ dgieXg XZ[][djZ � m . dhb^X � deeb_[^][X_ ]Z
Xf]gieX jr [` d_ _j^[Xl j^lX^ jZ [`X ZjlX_ jr ] xb]l[^XX m

�Z\ jb[kjrkYj^X _j^[dZh ]ehj^d[`g s dee _b/ YX [j _j^[ [`X aX^[dYX_ � `jsk
XaX^ v ] ijj^ Y`jdYX s dee ]�XY[ i X^rj^g ]ZYX m zb^ dgieXg XZ[][djZ b_X_
] [`^XXkldgXZ_djZ]e jb[kjrkYj^X g X^hX _j^[ [j j^lX^ [`X aX^[dYX_ ]Zl ^Xk
xbd^X_ ]ii^jf dg ][Xe\ �� [dg X_ [`X ld_t _i]YX ZXXlXl [j _[j^X [`X w eX s d[`[`X _Xi]^][Xl aX^[dYX_ ]Zl Zj^g ]e_ m , dZl_[^jg &��+ _bhhX_[_ ^_j^[ &��+ ]_
]Z XfYXeeXZ[ _j^[dZh ]ehj^d[`g rj^ [`X_X ib^ij_X_ m �Z [X^g _ jr ld_t ��z v
[` d_ i`]_X jr [`X ]ehj^d[`g d_ � �+ 	
� �+ �� _j [`d_ ij^[djZ ljg dZ][X_ [`X
^bZZdZh [dg X jr [`X _dgiedwY][djZ ]ehj^d[`g m

K� M 
S#�PV�! �!QP!� � "T�P!QVO�
zZYX [`X aX^[dYX_ ]^X _j^[Xl v [`X ]ehj^d[`g YjZ_[^bY[_ ]Z j Y[^XX [j Yeb _[X^
[`X _j^[Xl aX^[dYX_ m uX g ]dZ[]dZ _XaX^]e dZa]^d]Z[_ jr [`X j Y[^XX m . d^_[ v
[`X jY[^XX g ]\ cX dZYjgieX[X dZ [`][ ]ee Xdh`[ Y`del^XZ ]^X Zj[ ^Xxbd^Xl
[j Xfd_[ m {`X wZ]e i^ji X^[\ [`][ sX g ]dZ[]dZ d_ [`][ bZYjee]i_Xl eX]aX_
dZ [`X [^XX _[j^X jZ e\ ] _dZheX aX^[Xf r^jg [`X j^dhdZ]e g jlXe m�� daXZ [`X
dZ]YYb^]Y\ jr �j][dZh ijdZ[ Xxb]ed[\v sX ^Xxbd^X jZ e\ [`][ [`X aX^[dYX_ rj^
] ZjlX edX s d[`dZ ] b_X^ _i XYdwXl [jeX^]ZYX r^jg X]Y` j[`X^ m�

� dg de]^ [j bZdrj^g Yeb_[X^dZh v jb^ [XY`ZdxbX b[ded|X_ xb]l^][dY X^^j^
rbZY[djZ_ �-n. �_� [j ij_d[djZ [`X aX^[dYX_ m �Z jb^ jY[^XX v X]Y` ZjlX YjZk
[]dZ _ ] -n. [j ^Xi^X_XZ[ [`X ]hh^Xh][X _b^r]YX dZ_dlX jr [`][ YXee m uX
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lXwZX [` d_ -n. [j c X ] rbZY[djZ jr [`X rj^g jr Xxb][djZ � m

� &� + , �
�
�+ � � �� - � � ��) ���

�Z [`d_ Xxb][djZ + � ^Xi^X_XZ[_ ] Zj^g]e ]Zl � � d_ ] ijdZ[ dZ _i]YX m �Zdrj^g
Yeb_[X^dZh ZXaX^ Xa]eb][X_ � &� + ]Zl jZe\ b_X_ [`X -n. [j ij_d[djZ [`X
aX^[dYX_ m yjsXaX^ v jb^ ]l]i[daX Yeb_[X^dZh [XY`ZdxbX s dee ZXXl [j Y]eYbe][X
[`X X^^j^ ]__j Yd][Xl s d[` [`X -n. m {`X^Xrj^X v sX lj Zj[ b_X [`X Zj^g ]e
Xxb][djZ rj^g ][ rj^ [`X -n. v cb[ dZ_[X]l b_X [`X �� r]Y[j^d|][djZ g X[`jl
i^X_XZ[Xl c\ �b X[ ]e m &�1+ v s`dY` \dXel_ ] gj^X ZbgX^dY]ee\ _[]c eX rj^g jr
� &� + m
� ML M �!QP!� NO�!QPVRO
zb^ ]ehj^d[`g []tX_ ]_ ] i]^]g X[X^ [`X g ]fdgbg ZbgcX^ jr j Y[^XX ZjlX_
]a]de]ceX [j YjZ_[^bY[ [`X [^XX m �[ [`X c XhdZZ dZh jr [`X j Y[^XX YjZ_[^bY[djZ
_[Xi v [`X ]ehj^d[`g ib_`X_ ]ee ]a]de]c eX ZjlX_ jZ[j ] _[]Yt r^jg s`dY`
ZjlX_ s dee c X ]eej Y][Xl e][X^ m �X^[dYX_ ]^X i^j YX__Xl dZ [`X j^lX^ hXZX^][Xl
c\ [`X _j^[dZh i`]_X m .j^ X]Y` aX^[Xf �Zj^g ]e i]d^ v &' � � + � * v [`X ]ehj^d[`gwZl_ [`X lXXi X_[ ZjlX dZ [`X j Y[^XX [`][ YjZ[]dZ_ [`X aX^[Xf m �r [`][ ZjlX
d_ ]Z dZ[X^Z]e ZjlX v [`XZ [`X Y`del YjZ[]dZdZh [`X aX^[Xf ljX_ Zj[ Xf d_[ _j
[`X Y`del d_ ]eej Y][Xl ]Zl [`X aX^[Xf d_ dZ_X^[Xl dZ[j [`][ Y`del m z[`X^s d_X v
[`X lXXiX_[ ZjlX YjZ[]dZ dZh [`X aX^[Xf gb_[ c X ] eX]r ZjlX m

�r [`X aX^[Xf [j c X dZ_X^[Xl d_ [`X _]g X ]_ [`X aX^[Xf _[j^Xl dZ [`X eX]r v
[`XZ [`X ]ehj^d[`g gX^hX_ [`X ie]ZX Xxb][djZ lX_Y^dc Xl c\ &' � � + � * dZ[j [`X-n. rj^ [`][ ZjlX � j[`X^s d_X v ] _i ed[ j YYb^_ dZ [`X [^XX m {`X Yb^^XZ[ eX]r
ZjlX cXYjg X_ ]Z dZ[X^Z]e ZjlX ]Zl [`X aX^[Xf i^Xadjb_e\ _[j^Xl dZ [`][
ZjlX d_ dZ_X^[Xl dZ[j [`X dZ[X^Z]e ZjlX �Y]b_dZh ] Y` del [j c X ]eej Y][Xl
_dZYX ZjZX Xfd_[� ]Zl [`X -n. d_ YjidXl dZ[j [`][ Y`del m �Xf[ v [`X Yb^^XZ[
aX^[Xf d_ dZ _X^[Xl dZ[j [`X ZXs dZ[X^Z]e ZjlX m �r [`X aX^[Xf d_ ej Y][Xl dZ
] Y`del [`][ d_ Zj[ i^X_XZ[ v [`XZ [`X dZ_X^[djZ [X^g dZ][X_ m yjsXaX^ v dr
[`X aX^[Xf d_ dZ_X^[Xl dZ[j [`X _]g X Y`del ]_ [`X i^Xadjb_ aX^[Xf v [`XZ
[` d_ i^jYX__ YjZ[dZbX_ bZ[de [`X ]ehj^d[`g _Xi]^][X_ [`X aX^[dYX_ dZ[j [sj
ld�X^XZ[ ZjlX_ m . dhb^X ) �g dlleX � _`js _ ]Z Xf]gieX jr [sj _i ed[_ Y]b_Xl
c\ ] aX^[Xf dZ_X^[djZ dZ[j ] cdZ]^\ [^XX m
� M� M � RS! �R ""#� �!
ob^dZh i^j YX__dZh v aX^[Xf dZ_X^[djZ g ]\ Xf`]b_[ [`X ]a]de]ceX _i]YX dZ [`X
_[]Yt m {j r^XX ZXs _i]YX rj^ rb^[`X^ aX^[Xf dZ_X^[djZ_ v [`X g X[`jl Yjee]i_X_
YX^[]dZ _bc[^XX_ jr [`X j Y[^XX [j rj^g ZXs eX]aX_ m {j hbdlX [` d_ Yjee]i_X v
sX e]c Xe [`X Yb^^XZ[ ZjlX_ dZ [`X j Y[^XX ]_ Xd[`X^ % !�	��� j^ 
#�%  !�!m
� iXZldZh ZjlX d_ jZX [`][ edX_ jZ [`X i][` r^jg [`X ^jj[ [j [`X e]_[
aX^[Xf dZ _X^[Xl dZ[j [`X [^XX m �bc[^XX_ s`j_X ^jj[_ ]^X i XZldZh g ]\ Zj[
c X Yjee]i_Xl v _dZYX ZXs aX^[dYX_ g ]\ e][X^ cX dZ_X^[Xl dZ[j [`X_X _bc[^XX_
�eX]ldZh [j ijj^ _dgiedwY][djZ_� m � ee ^Xg ]dZdZh ZjlX_ ]^X YjgieX[X m obX
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 V� M � M �jZ_[^bY[djZ jr ] l\Z]g dY [^XX dZ_X^[dZh [`X c dZ]^\ l][]
& �1 � �1 � � �� � ��1 � � ��� � ���* m �xb]^X_ ]^X % !�	��� ZjlX_ ]Zl Yd^YeX_ ]^X 
#� �
%  !�! ZjlX_ m �Zd[d]e [^XX ]r[X^ ]lldZh w^_[ [`^XX idXYX_ jr l][] �eXr[� v aX^k
[Xf dZ_X^[djZ Y]b_dZh [sj _ied[_ �g dlleX � v aX^[Xf dZ _X^[djZ Y]b_dZh Yjee]i_X
�^dh`[� m

[j [`X _j^[Xl aX^[Xf j^lX^ v Zj aX^[dYX_ s dee _bc_XxbXZ[e\ cX dZ_X^[Xl dZ[j
_bc[^XX_ Yjgij_Xl jr YjgieX[X ZjlX_ m �Z whb^X ) v [`X eXr[ _bc[^XX jr [`X
^jj[ YjZ[]dZ _ ]ee Yjj^ldZ][X_ s d[` tX\ eX__ [`]Z �� m � dZ YX ]ee _bc_XxbXZ[e\
dZ_X^[Xl tX\_ ]^X h^X][X^ [`]Z j^ Xxb]e [j �� v [` d_ _bc[^XX d_ YjgieX[X ]Zl
_bd[]ceX rj^ Yjee]i_X m

�Z lX[X^g dZdZh s`dY` _bc[^XX [j Yjee]i _X v jb^ g X[`jl Y`jj_X_ [`X Yjg k
ieX[X _bc[^XX s`j_X ]hh^Xh][X -n. `]_ [`X _g]eeX_[ X^^j^ m {j lX[X^g dZX
[`X YjgieX[X ZjlX s d[` g dZdgbg X^^j^ X/ YdXZ[e\v [`X g X[`jl _[j^X_ ijdZ[k
X^_ [j YjgieX[X ZjlX_ ]Zl [`Xd^ X^^j^ dZ ] `X]i m � ee [`][ ^Xg ]dZ_ d_ [j
lX[X^g dZX s`dY` ZjlX_ ]^X YjgieX[Xl lb^dZh dZ_X^[djZ jr ] i]^[dYb e]^ aX^k
[Xf ]Zl dZ_X^[ [`Xg dZ[j [`X `X]i m {j [`][ XZl v sX YjZ_[^bY[ ] ed_[ jr
dZ[X^Z]e ZjlX_ ad_d[Xl lb^dZh [`X dZ_X^[djZ jr [`X Yb^^XZ[ aX^[Xf �_[]^[dZh
s d[` [`X ^jj[ ZjlX� m u `XZ dZ_X^[dZh [`d_ aX^[Xf dZ[j [`X j Y[^XX v sX ]e_j
[^]aX^_X [`X ed_[ jr dZ[X^Z]e ZjlX_ cbde[ lb^dZh dZ_X^[djZ jr [`X i^Xadjb_
aX^[Xf m �r ][ ]Z\ ijdZ[ [`X [sj ed_[_ ldaX^hX v ]ee ZjlX_ dZ [`X i^Xadjb_
ed_[ r^jg [`][ ZjlX jZs]^l ]^X ZXs e\ ld_YjaX^Xl YjgieX[X ZjlX_ ]Zl ]^X
dZ_X^[Xl dZ[j [`X `X]i m
� M� M � !�� �!O!Q#PVRO
� r[X^ [`X ]ehj^d[`g YjZ_[^bY[_ [`X l\Z]g dY j Y[^XX v sX hXZX^][X aX^[dYX_
Yj^^X_ijZldZh [j [`X eX]aX_ jr [`X j Y[^XX m {`X jb[ib[ jr jb^ ]ehj^d[`g
d_ ] g X_` dZ ] [jijejh\�hXjg X[^\ rj^g][ YjZ[]dZdZh ] ed_[ jr aX^[dYX_ ]Zl
ije\hjZ_ s`j_X XeXgXZ[_ dZlXf dZ[j [`X aX^[Xf ]^^]\m {`X ]ehj^d[`g hXZk
X^][X_ [` d_ aX^[Xf ]^^]\ c\ iX^rj^g dZh ] [^XX [^]aX^_]e s`X^X v ][ [`X eX]aX_ v
aX^[dYX_ ]^X hXZX^][Xl ][ [`X ij_d[djZ [`][ g dZdg d|X_ [`X X^^j^ jr [`X -n.
]Zl hdaXZ ] bZdxbX dZlXf dZ [`X aX^[Xf ]^^]\m {j hXZX^][X ije\hjZ_ v jb^
g X[`jl i^jYX__X_ [`X j^dh dZ]e [^d]ZheX _jbi l][] w eX ]h]dZ [j hXZX^][X [`X
wZ]e ije\hjZ_ rj^ [`X _dgiedwXl gjlXe m .j^ X]Y` aX^[Xf dZ ] ije\hjZ sX
wZl [`X eX]r dZ [`X jY[^XX YjZ[]dZdZh [`][ aX^[Xf ]Zl ^X[b^Z [`X dZlXf
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 V� M � M � dg iedwY][djZ jr ] [d^X b_dZh [`^XX ld�X^XZ[ g X[`jl_ [j [`X _]gX
ZbgcX^ jr ije\hjZ_ m �Zdrj^g Yeb_[X^dZh �eXr[� v ��� �gdlleX� ]Zl jb^ ]l]ik
[daX j Y[^XX gX[`jl �^dh`[ � m

_[j^Xl dZ [`][ ZjlX m �r jZX j^ gj^X dZldYX_ jr [`X aX^[dYX_ ]^X Xxb]e v [`X
ije\hjZ Yjee]i_Xl [j Xd[`X^ ] edZX j^ ] ijdZ[ lb^dZh _dgiedwY][djZ ]Zl d_
ld_Y]^lXl � j[`X^s d_X v [`X ije\hjZ d_ s ^d[[XZ [j ld_t m

K� M 
O#"��V�
� daXZ ]Z dZwZd[X ]gjbZ[ jr gXgj^\v sX Yjbel YjZ_[^bY[ ]Z j Y[^XX [`][ `]_
jZX eX]r rj^ X]Y` aX^[Xf dZ [`X j^dhdZ]e gX_` ]Zl ]Z ]__j Yd][Xl -n. rj^ [`][
aX^[Xf m {j hXZX^][X ] _dgiedwXl g X_` s d[` ]ii^jf dg ][Xe\ � aX^[dYX_ v sX
_dgie\ Yjee]i _X ZjlX_ s d[` g dZdg ]e -n. X^^j^ bZ[de [`X ^X_b e[dZh j Y[^XX �
`]_ � ZjlX_ m � dZYX [`X g ]fdg ]e -n. X^^j^ rj^ [`X XZ[d^X j Y[^XX dZY^X]_X_
gjZj[jZdY]ee\ lb^dZh Yjee]i _X v [`d_ [^XX � d_ ji[dg ]e dZ [`][ Zj j[`X^
Yjee]i _Xl j Y[^XX jr _d|X � `]_ _g ]eeX^ X^^j^ m �Z i]^[dYbe]^ v ]Z\ jY[^XX jr
_d|X � Yj^^X_ijZldZh [j [`X bZdrj^g h^dl b_Xl c\ , dZl_[^jg �_ g X[`jl
hXZX^][X_ _dgiedwXl g X_`X_ s d[` X^^j^ h^X][X^ [`]Z j^ Xxb]e [j [`][ jr � m
uX Ye]dg [`][ ]l]i[daX aX^[Xf Yeb_[X^dZh s dee ^XYjZ_[^bY[ ]Z ji[dg ]e

[^XX jr _d|X � s`deX hXZX^][dZh dZ[X^gXld][X jY[^XX_ jr ][ gj_[ _d|X � � �
s`X^X � d_ ] YjZ_[]Z[ [`][ cjbZl_ [`X g ]fdg]e ZbgcX^ jr i XZldZh ZjlX_
]Zl [`Xd^ dggXld][X Y` del^XZ ][ ]Z\ ijdZ[ lb^dZh [`X _dgiedwY][djZ m {`d_
YjZ_[]Z[ v � v ]YYjbZ[_ rj^ [`X g]fdgbg ZbgcX^ jr ZjlX_ [`][ Y]ZZj[ cX
^XgjaXl lbX [j [`X Xf d_[XZYX jr iXZldZh ZjlX_ dZ [`X j Y[^XX m � dZYX i XZldZh
ZjlX_ ]es]\_ edX ]ejZh ] _dZheX i][` r^jg [`X ^jj[ jr [`X jY[^XX [j jZX jr
d[_ eX]aX_ v [`X ZbgcX^ jr i XZldZh ZjlX_ ]Zl [`Xd^ dggXld][X Y`del^XZ d_
cjbZlXl c\ � [dg X_ [`X lXi[` jr jY[^XX �][ gj_[ [`X ZbgcX^ jr cdZ]^\
ldhd[_ dZ ] �j][dZh ijdZ[ ZbgcX^� m {`b_ v � d_ aX^\ _g ]ee dZ Yjgi]^d_jZ [j
[\idY]e a]ebX_ rj^ � �jZ [`X j^lX^ jr �1) ZjlX_� ]Zl ]_ ] ^X_be[ v [`X _i]YX
^Xxbd^Xl lb^dZh ]l]i[daX aX^[Xf Yeb _[X^dZh d_ ^jbh`e\ i^jij^[djZ]e [j [`X
_i]YX ^Xxbd^Xl [j ^Xi^X_XZ[ [`X jb[ib[ g X_` � m
{j i^jaX [`d_ Ye]dg sX Zj[X [`][ ][ ]Z\ _[]hX dZ [`X j Y[^XX YjZ_[^bY[djZ

i`]_X v ZjlX_ ]^X Xd[`X^ YjgieX[X j^ iXZldZh �_XX whb^X )� m u `XZ ] aX^[Xf
d_ dZ _X^[Xl dZ[j [`X j Y[^XX [`X^X s dee c X ][ gj_[ � ZjlX_ iXZldZh [`][
Y]ZZj[ c X ^XgjaXl m �r ]Z\ jr [`X YjgieX[X ZjlX_ dZ [`X [^XX v jr s`dY`
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{d^X� �)'�1)�1 �1�1)1 �' �'*���* �1 �' ��0��1 ��1 �( �0����*� �1

�#� M L M � dg iedwY][djZ ^X_be[_ rj^ ld�X^XZ[ gjlXe_ ]Zl gX[`jl_ m WX_be[_
]^X dZ [`X rj^g][ �aX^]hX n^^j^ � �1	��{dg X �_XYjZl_�

[`X^X ]^X ][ eX]_[ � v ]^X Zj[ i]^[ jr [`X [^XX � v [`XZ [`j_X ZjlX_ Y]Z cX
Yjee]i_Xl [j g ]tX ^jjg rj^ [`X ZXs aX^[Xf s d[`jb[ ^XgjadZh ]Z\ ZjlX_ dZ
� �lbX [j [`X gjZj[jZdYd[\ jr [`X X^^j^ rbZY[djZ � m yjsXaX^ v dr � YjgieX[X
ZjlX_ ]^X ]ee i]^[ jr � ]Zl � ZjlX_ ]^X iXZldZh v [`XZ ][ _jg X ijdZ[ dZ
[`X aX^[Xf dZ_X^[djZ _[Xi v [`X i^Xadjb_ ed_[ jr dZ[X^Z]e ZjlX_ s dee ldaX^hX
r^jg [`X Yb^^XZ[ i][` m u `XZ [`X i][`_ ldaX^hX v ]ee ZjlX_ dZ [`X [^XX s d[`
lXi[` h^X][X^ [`]Z j^ Xxb]e [j [`X Yb^^XZ[ lXi[` ]^X YjgieX[X ]Zl Y]Z
cX Yjee]i_Xl [j ^XYe]dg _i]YX m � dZYX dZ_X^[djZ Y]Z jZe\ []tX � ZjlX_ v Zj
ZjlX_ dZ � sdee c X ^XgjaXl lb^dZh [`X Yjee]i_X m {`X^Xrj^X v [`X wZ]e [^XX
s dee YjZ[]dZ ]ee jr [`X ZjlX_ dZ [`X [^XX � ]Zl `]aX g]fdgbg X^^j^ eX__
[`]Z j^ Xxb]e [j [`][ jr � m

K
 M  !�T "P�
{j ]__X__ [`X i X^rj^g ]ZYX jr jb^ g X[`jl v sX Yjgi]^Xl [`X _dgiedw Y][djZ_
i^jlbYXl c\ jb^ dgieXg XZ[][djZ_ jr bZ drj^g Yeb_[X^dZh v �`]�X^ ]Zl �]^k
e]Zl �_ ]l]i[daX ��� ]ii^j]Y` v ]Zl jb^ ]l]i[daX j Y[^XX g X[`jl rj^ _XaX^]e
e]^hX l][] _X[_ m {]ceX � _bgg]^d|X_ [`X ^X_be[_ rj^ _XaX^]e ld�X^XZ[ _dg k
iedw Y][djZ_ jr e]^hX gjlXe_ m � ee ^X_b e[_ ]^X h][`X^Xl jZ ] �XZ[dbg ��� )
�y| g]Y`dZX s d[` ��� jr W�p ]Zl ]Z �{� ��11 �on `]^l l^daX m uX
b_X [`X pX[^j [jje &(+ [j lX[X^g dZX [`X X^^j^ jr [`X _dgiedwY][djZ_ m pjlXe_
s d[` ]_[X^d_t_ sX^X [jj e]^hX [j ]Z]e\|X s d[` pX[^j �[`X i^jh^]g Y^]_`X_� m
�Z_[X]l sX Xf[^]Y[Xl [`X _bckij^[djZ_ lXi dY[Xl dZ [`X whb^X_ r^jg [`X j^dhk
dZ]e ]Zl Xa]eb][Xl [`X [^bZY][Xl gjlXe_ s d[` pX[^j m {`jbh` [`X X^^j^
rj^ [`X [^bZY][Xl gjlXe ljX_ Zj[ dZldY][X [`X hejc]e _dgiedw Y][djZ X^^j^ v
sX dZYeblX [`X ^X_be[_ [j hdaX _jgX dZldY][djZ �j[`X^ [`]Z ad_b]e� jr `js
jb^ g X[`jl iX^rj^g _ jZ [`X_X e]^hX gjlXe_ m �Z hXZX^]e sX ]Y`dXaXl ]cjb[
] �1k�1� ^XlbY[djZ dZ X^^j^ jaX^ bZdrj^g Yeb_[X^dZh ]Zl ]ii^jf dg ][Xe\ ]
�1� ^XlbY[djZ jZ ]aX^]hX jaX^ [`X ��� [XY`Z dxbX m

�Z [X^g _ jr _i XXl v jb^ g X[`jl d_ ]ii^jf dg ][Xe\ [XZ [dg X_ _ejsX^ [`]Z
bZdrj^g Yeb _[X^dZh ]Zl [sj [j [`^XX [dg X_ _ejsX^ [`]Z �`]�X^ ]Zl �]^k
e]Zl �_ ��� [XY`ZdxbX gj_[e\ lbX [j [`X _j^[dZh i`]_X �_XX []c eX �� m {`d_
_ejsljsZ d_ [j c X XfiXY[Xl [`jbh` cXY]b_X jb^ ]ehj^d[`g d_ � �+ 	
� �+ ��
dZ_[X]l jr � �+ � edtX [`X j[`X^ [sj gX[`jl_ m uX rXXe [`d_ _iXXl d_ ]YYXi[k



� 
�� ���� ��� ��� ��	
 ����	� �
�	� 
�����
 '

� RS!" $QVPVO�
�!QP� �RQPVO� �UPQ!!

�RO�PQTUPVRO
� !��

�!O!Q#PVRO
o^]hjZ � ��_ �* ��_ �� ��_ 1 ��_
�`jsX^ 0 �0_ *0 �0_ )� �*_ 1 ��_
o]adl � ��*_ ��) �)_ �0 ��_ 1 ��_
{ d^X �) �'_ *�1 �1_ )10 �'_ 1 ��_

�#� M � M WbZZdZh [dg X_ rj^ [`X ld�X^XZ[ i`]_X_ jr [`X ]ehj^d[`g jZ _XaX^]e
ld�X^XZ[ gjlXe_ m

]c eX [`jbh` cXY]b_X jb[kjrkYj^X _dgiedwY][djZ _`jbel cX ljZX jZe\ jZYX
[j ^XlbYX [`X gjlXe [j ] g ]Z]hX]ceX _d|X _j [`][ dZkYj^X _dgiedwY][djZ
]ehj^d[`g _ Y]Z wZd_` [`X ^XlbY[djZ m � e_j v [`X -n. �_ hXZX^][Xl c\ jb^ ^Xk
lbY[djZ ]ehj^d[`g Yjbel [`XZ cX b_Xl dZ -�,�p [j iX^rj^g gj^X ]YYb^][X
dZkYj^X ^XlbY[djZ_ ]_ ljZX dZ &�+ m

. dhb^X_ � v ( ]Zl � _`js [`^XX ld�X^XZ[ gjlXe_ �]ee YjZ[]dZ dZh ]ii^jf dk
g ][Xe\ [`X _]g X ZbgcX^ jr ije\hjZ_� ^XlbYXl b_dZh [`X [`^XX ]ehj^d[`g _
Yjgi]^Xl `X^X m �Z X]Y` Y]_X v bZdrj^g Yeb_[X^dZh ljX_ Zj[ `]aX ] _b/ k
YdXZ[ _]giedZh lXZ_d[\ [j ^Xi^jlbYX g]Z\ jr [`X _g ]ee rX][b^X_ �o]adl �_
X\X_ v [`X [d^X ebh Zb[_ ]Zl [`X YXZ[X^ ^jl jr [`X _`jsX^ `X]l � m �`]rk
rX^ ]Zl �]^e]Zl �_ ]l]i[daX ��� ]ii^j]Y` ljX_ ] c X[[X^ q jc ][ ^Xi^jlbYk
dZh [`X_X rX][b^X_ v cb[ d_ _[dee _bcq XY[ [j [`X lXwYdXZYdX_ jr [`Xd^ j^dhdZ]e
bZdrj^g _]giedZh i`]_X m � e_j v [`X ��� gX[`jl hXZX^][X_ g]Z\ _g ]ee
ZjZkg ]Zdrj el aX^[dYX_ i^jlbYXl c\ ijj^ Y`jdYX_ jr _ied[[dZh i e]ZX_ m � dZYX
[`X ��� [^XX i]^[d[djZ _ _i]YX dZ[j ]^cd[^]^\ YjZaXf ^XhdjZ_ v [`X^X ]^X Zj
cjbZl_ jZ [`X eXZh[` jr [`X_X YjZaXf ^XhdjZ_ ]Zl aX^[dYX_ r^jg ld_[]Z[
^XhdjZ_ jr [`X g X_` Y]Z ij[XZ[d]ee\ c X q jdZXl [jhX[`X^ m �Z YjZ[^]_[ v [`X
YXee_ i^jlbYXl c\ jY[^XX Yeb_[X^dZh ]^X cjbZlXl ]Z Y]Z ^Xi^jlbYX [`X_X
wZX _Y]eX rX][b^X_ s d[` ] `dh` lXh^XX jr ]YYb^]Y\m

K� M �ROU "T�VRO�
uX `]aX i^X_XZ[Xl ] g X[`jl rj^ ]l]i[daX jb[kjrkYj^X _dgiedwY][djZ b_dZh
]l]i[daX jY[^XX_ m �\ _j^[dZh [`X aX^[dYX_ jr [`X dZib[ g X_` v jb^ ]ehj^d[`g
d_ ]c eX [j ld_YjaX^ ij^[djZ_ jr [`X g X_` [`][ ]^X ej Y]ee\ YjgieX[X ]Zl
YjZ_[^bY[ ] l\Z]g dY j Y[^XX b_dZh jZe\ ] YjZ_[]Z[ ]gjbZ[ jr g Xgj^\m
{`d_ ]l]i[daX jY[^XX d_ [`XZ b_Xl [j Yeb_[X^ [`X aX^[dYX_ jr [`X j^dhdZ]e
g X_` dZ j^lX^ [j hXZX^][X ] _dgiedwXl gX_` m uX YjZYeblXl c\ ]^hbdZh
[`][ dr jb^ gX[`jl sX^X hdaXZ ] _g ]ee ]gjbZ[ jr Xf[^] _i]YX v [`X j Y[^XX
hXZX^][Xl sjbel cX [`X _]g X ]_ dr sX sX^X ]eejsXl dZwZd[X gXgj^\m

K� M  ! �!Q!OU!�
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 V� M � M � dg iedwY][djZ jr ] _`jsX^ `X]l b_dZh [`^XX ld�X^XZ[ g X[`jl_ [j
[`X _]g X ZbgcX^ jr ije\hjZ_ m �Zdrj^g Yeb_[X^dZh �eXr[� v ��� �g dlleX� ]Zl
jb^ ]l]i[daX j Y[^XX g X[`jl �^dh`[� m

� m �X^Z]^ldZd . mv � m p d[[eXg ]Z ]Zl y m Wb_`g XdX^ �]_X _[bl\ � _Y]ZZdZh
g dY`Xe]ZhXej �_ �j^XZ[dZX idX[] m ��p ����W��y '' �jb^_X �j[X_ v
�jb^_X � v �''' m

� m �`d]Zh � mv � m � dea] ]Zl u m �Y`^jXlX^ �Z[X^]Y[daX jb[kjrkYj^X d_j_b^r]YX
Xf[^]Y[djZ m � ^j YXXldZh_ jr �nnn � d_b]ed|][djZ v �''� v �0*� �*( m
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