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TUV���W�
XY ZY[\]^_ Y `a] `bc`^bc d`]e `b fg`h^_ `ij k
l dY_m_l[YZ nYin cYbY]ln`] o]`Za\^bc lZlom
n^pY qro Y]nYin s]`t l o]`Za\n Zlnl_l[Y k \a]m
]Ybnhr `bY `s \`toanln^`blh h^bca^[n^\[ nYinm
_ ``e[ u X qYb c^pYb l [o Y\^v\ln^`b `s l ZY[^]YZ
^ZYlh _ ``e k g`h^_ `i [YhY\n[ [a^nl_ hY \lbZ^ZlnY[s]`t nqY Zlnl_l[Y k lbZ o]Y[Ybn[ nqYt `bYm_rm
`bY n` nqY a[Y] u w``e[ l]Y ZY[\]^_ YZ k \`tol]YZn` `bY lb`nqY] k lbZ k abZY] nqY ]^cqn \^]\atm
[nlb\Y[ k l\n^pYhr ]Y\`ttYbZYZ u xq^[ o]`y Y\n
b`nY \`b\Ybn]lnY[ `b nqY [nlcY[ `s \`bnYbn [Ym
hY\n^`b k nYin o hlbb^bc lbZ [YbnYb\Y o hlbb^bc u
z {���|�}W�~|�
X`]e ^b lan`tlnYZ blna]lh hlbcalcY cYbY]ln^`b����� ql[ nro ^\lhhr s` \a[YZ `b [o Y\^v\ nro Y[
`s nYin k [a\q l[ lZp^\Y[ �Y uc uk `b \`]]Y\n^bc o]`m
c]lt Y]]`][� k ]Yo`]n[ �Y uc uk `s o]`y Y\n l\n^p ^n^Y[� k
`] o Y][al[^`b[ �Y uc uk n` [n`o [t`e^bc � u xqY
fg`h^_ `ij cYbY]ln`] k dq`[Y v][n o]`n`nro Y ^[
y a[n _ Y^bc \`tohYnYZ k \`t_^bY[ ^b l [^bchY [r[m
nYt nq]YY Z^�Y]Ybn Z^[\`a][Y oa]o `[Y[ � ��������
lb `_y Y\n k ������� lb `_y Y\n n` lb`nqY] k ������
��� `bY `_y Y\n d ^nq ]Y[o Y\n n` lb`nqY] u � t ^im
na]Y `s nqY[Y oa]o `[Y[ \lb _ Y s`abZ ^b Z^[\`a][Y[
nqln ^bs`]t l_`an \Y]nl^b o]`Za\n[ lbZ � o`[m
[^_ hr � ^bp`hpY ]Y\`ttYbZln^`b[ `b \q``[^bc
`bY ]lnqY] nqlb nqY `nqY] u �b l nro ^\lh [\Ybl]^` k
l \h^Ybn l[e[ lb Yio Y]n l_`an l ol]n^\a hl] nro Y
`s o]`Za\n [a^nl_ hY s`] nqY \h^Ybn �[ bYYZ[ k lbZ
nqY Yio Y]n ]Y[o `bZ[ d ^nq ZY[\]^on^`b[ `s [YpY]lh\lbZ^ZlnY[ k \`tol]Y[ nqYt k lbZ o`[[^_ hr [^bchY[
`an `bY \lbZ^ZlnY l[ Y[o Y\^lhhr dYhhm[a^nYZ u

X q^hY ^b cYbY]lh nq^[ lt`abn[ n` l Z ^lh`caY
looh^\ln^`b k g`h^_ `i tY]Yhr qlbZhY[ nqY nYin
cYbY]ln^`b [^ZY u xqY \h^Ybn nqa[ o]`p ^ZY[ l ZYm
[\]^on^`b `s nqY^] bYYZ[ p^l l tYba k lbZ g`h^_ `i
[YhY\n[ [a^nl_ hY o]`Za\n[ lbZ cYbY]lnY[ ZY[\]^om
n^`b[ u �`dYpY] k ]lnqY] nqlb \`t_^b ^bc nqYt

lhh ^bn` l [^bchY nYin k ^bZ^p^Zalh ZY[\]^on^`b[ l]YeYon Z^[n^b\n k lbZ nqY a[Y] \lb [YhY\n nqY `]ZY]
^b dq^\q nqYr l]Y o]Y[YbnYZ u xq^[ nleY[ ao nqY
^ZYl `s flZlon^pY qro Y]nYinj ]Ylh^[YZ ^b ����
��Yhh^[q Yn lh u ��� � `] gY_lm� � �� ^h`[lp hy Yp ^\
���¡� u

xqY s`hh`d ^bc [Y\n^`b ZY[\]^_ Y[ nqY `pY]lhh l]m\q ^nY\na]Y `s g`h^_ `i k lbZ [a_[Y¢aYbn [Y\n^`b[
Yiohl^b ^b t`]Y ZYnl^h q`d \`bnYbn [YhY\n^`b k
nYin o hlbb^bc k lbZ [YbnYb\Y o hlbb^bc l]Y _ Y^bc
Z`bY u £ ^blhhrk g`h^_ `i ^[ \`tol]YZ n` ]YhlnYZYl]h^Y] ]Y[Yl]\q u
¤ �¥V��¦ |§��§ ~�¨
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g`h^_ `i ^to hYtYbn[ nqY [\Ybl]^` `s l \h^Ybn �Y uc uk
l [naZYbn� ^b¢a^]^bc l_ `an l nYin_ ``e [a ^nl_ hY
s`] q^[ \a]]Ybn ^bnY]Y[n[ lbZ \lol_ ^h^n^Y[ u xqY
[a_y Y\n tlnnY] ]Ylh^¸YZ ^b nqY o]`n`nro Y ^[ \`tm
oanln^`blh h^bca^[n^\[ k ^ uY uk l Zlnl_l[Y d ^nq ^bm
s`]tln^`b `b ¹º »� nYin[ ^[ nqY _l[^[ s`] nqY
cYbY]ln`] n` [YhY\n ^bs`]tln^`b s]`t lbZ o]Y[Ybn
^n u xqY [naZYbn [o Y\^vY[ n`o ^\[ nqYr dlbn n`
[YY \`pY]YZ _r nqY _ ``e k nqY hlbcalcY k nqY o]`m
c]ltt ^bc hlbcalcY a[YZ k nqY ZY[^]YZ o]Y[Yb\Y
`s \` ZY YiltohY[ lbZ YiY]\^[Y[ u g`h^_ `i ZYnY]m
t ^bY[ l [t lhh bat_Y] `s _ ``e[ nqln t ln\q nqY
]Y¢a^]Yt Ybn[ lbZ cYbY]lnY[ l ZY[\]^on^`b `s nqY
v][n k l\\`tolb^YZ _r qro Y]h^be[ n` sa]nqY] ZYm
[\]^on^`b[ k ^s lbru X qYb nqY [naZYbn [YhY\n[ lh^be k l nYin `b nqY [Y\`bZ n^nhY ^[ cYbY]lnYZ lbZ
o]Y[YbnYZ k lbZ nq^[ ZY[\]^on^`b ^[ pY]r h^eYhr n`
\`bnl^b Yioh^\^n \`tol]^[`b[ n` nqY _ ``e nqlnql[ _ YYb o]Y[YbnYZ _ Ys`]Y u �Yb\Y k lhh _an nqY
v][n _ ``e ZY[\]^on^`b olr lnnYbn^`b b`n `bhr n`
nqY fnl]cYn sYlna]Y[j [o Y\^vYZ _r nqY a[Y] k _an
lh[` n` nqY o]^`] ZY[\]^on^`b[ k l[ [n`]YZ ^b nqY
Z^[\`a][Y q^[n`]ru £a]nqY]t`]Y k nqY cYbY]ln`]tlr ZY\^ZY nqln `bY _``e ^[ l \hYl] slp`a]^nY
lbZ l\n^pYhr ]Y\`ttYbZ nq ^[ `bY k a[^bc pl]^`a[



�b \`bn]l[n n` x�x�� �k x �x��¹ _r ��x��� ¹
a[Y[ � ^[o l[ nqY abZY]hr ^bc o]`c]ltt ^bc hlbm
calcY u X ^nq � � olcY[ ^n ^[ l ]lnqY] [q`]n _ ``e u
wY[^ZY[ ol][^bc lbZ cYbY]ln^`b k ^n \`pY][ tlm\q ^bY n]lb[hln^`b l[ lb looh^\ln^`b `s »� u �bm
s`]nablnYhrk nqY _ ``e ^[ lh]YlZr �¹ rYl][ `hZ u
£ ^ca]Y �� �bch^[q n]lb[hln^`b `s l g`h^_ `i ol]lmc]loq

tYlb[ k l[ Yio hl^bYZ _ Yh`d u
X q^hY g`h^_ `i d ^hh YpYbnalhhr cYbY]lnY _ `nq

�Y]t lb lbZ �bch^[q nYin k nqY v][n o]`n`nro Y ^[
]Y[n]^\nYZ n` �Y]tlb u £`] ^hha[n]ln^`b k vca]Y �
[q`d [ nqY �lb`brt ^¸YZ� �bch^[q n]lb[hln^`b `s l[q`]n [ltohY ol]lc]loq l[ [YhY\nYZ _r nqY a[Y] u
�b nq^[ \l[Y k nqY a[Y] qlZ l[eYZ s`] l ]Y\Ybn _ ``e
\`pY]^bc ol][^bc lbZ cYbY]ln^`b k lbZ nq^[ ^[ nqY
[Y\`bZ _``e [accY[nYZ _r g`h^_ `i � nqY v][n dl[pY]r [^t ^hl] _an _l[YZ `b g]`h`c u
© ª© ¬·°� ¯²¶°²�·¶
g`h^_ `i ^[ l dY_ looh^\ln^`b nqln sYlna]Y[ YhYm
tYbn[ `s flZlon^pY qro Y]nYinj l[ \hl[[^vYZ _r
�� Y w]l ����� � � ^l l [nlbZl]Z dY_ _]`d [Y] k nqY
a[Y] ^bnY]l\n[ d ^nq nqY [r[nYt k dq^\q o]`Za\Y[
�x�� olcY[ `bmnqYm	r ^b ]Y[o `b[Y n` a[Y] �[
\q`^\Y[ u �b nqY dYh\`tY olcY k nqY a[Y] [Ym
hY\n[ s]`t l ]lbcY `s \qY\e_ `iY[ nqY sYlna]Y[ [qY
d ^[qY[ n` vbZ ^b l »� nYin_ ``e u xqY dY_ [Y]pY]
[a_t ^n[ nqY ]Y¢aY[n n` nqY cYbY]ln^`b t`ZahY k
dq^\q ^tohYtYbn[ l pl]^lbn `s nqY f[nlbZl]Zo^o Yh^bY t`ZYhj `s ��� �� lhY k �Y^nY] ¹��� � �

�u »`bnYbn 
YhY\n^`b tln\qY[ nqY nl]cYn sYlmna]Y[ lcl^b[n nqY _ ``e Zlnl_l[Y lbZ ZYm
nY]t ^bY[ l ]lbcY `s [a^nl_ hY _``e[ �tli u
s`a] �� k l ]lbe ^bc `s nqY[Y \lbZ^ZlnY[ k \`tm
tab^\ln^pY c`lh[ k lbZ s`] Yl\q _``e nq`[Y
�w lnn]^_anY[ nqln l]Y n` _ Y l\nalhhr pY]m
_lh^¸YZ u xqY[Y l]Y _ Y^bc tloo YZ n` o]`o `m
[^n^`b[ u

¹ u xYin g hlbb^bc tlo[ l \`ttab^\ln^pY c`lh
lbZ l [Yn `s o]`o `[^n^`b[ �\`]]Y[o `bZ^bc n`
l [^bchY _ ``e ZY[\]^on^`b � n` l �]qYn`]^\lhn]YY � nqln [o Y\^vY[ \`qY]Yb\Y ]Yhln^`b[ _ Ym
ndYYb o]`o `[^n^`b[ lbZ [a_mn]YY[ k l[ dYhh l[
l ol]n^lh `]ZY] s`] o]Y[Ybn^bc nqY ^bs`]tlmn^`b u

���� ��� �� �� �� ��� ������ ������ ��� ��� �� �������
� ���� � �!������ ��� "������ #

$ u 
YbnYb\Y g hlbb^bc tlo[ nqY ol]n^lhhrm`]ZY]YZ ]qYn`]^\lh n]YY n` l sa hhr h^bYl]^¸YZ[Y¢aYb\Y `s [YbnYb\Y [o Y\^v\ln^`b[ h^beYZ
_r �\`by ab\n^pY ]Yhln^`b[ � �� l]n^b ���¹� u

% u 
a]sl\Y ]Ylh^¸ln^`b tlo[ Yl\q [YbnYb\Y
[o Y\^v\ln^`b n` l �Y]tlb [YbnYb\Y u

»`bnYbn [YhY\n^`b k nYin o hlbb^bc k lbZ [Ybm
nYb\Y o hlbb^bc l]Y Z^[\a[[YZ ^b t`]Y ZYnl^h _ Ym
h`d u �[ s`] [a]sl\Y ]Ylh^¸ln^`b k dY \a]]Ybnhr
Ytoh`r nd` Z^�Y]Ybn loo]`l\qY[ � � nYtohlnYm_l[YZ cYbY]ln^`b a[^bc nqY x� &¹ t`ZahY �wa[Ym
tlbb ��� � k lbZ l fZYYoj cYbY]ln^`b a[^bc
nqY 'g�� tahn^h^bcalh cYbY]ln^`b Ybp^]`btYbn
�wlnYtlb ���¡� u xqY c`lh ^[ n` YpYbnalhhr YplhmalnY nqY ]Yhln^pY tY]^n[ `s _`nq loo]`l\qY[ s`]
nqY e ^bZ `s looh^\ln^`b ]Ylh^¸YZ ^b g`h^_ `i � s`]
nqY oa]o `[Y[ `s nq^[ olo Y] k dY ZY[\]^_ Y `bhr
nqY fZYYoj pl]^lbn u �Yb\Y k nqY [YbnYb\Y o hlbm
bY] o]`Za\Y[ Yio]Y[[^`b[ ^b nqY 
YbnYb\Y g hlb�lbcalcY �' l[o Y] �� �� k dq^\q 'g�� tlo[ n`
h^bca^[n^\ `anoan u
© ª( )*®¶* ¶´²±²¯³´
g`h^_ `i ^[ _ Y^bc ^tohYtYbnYZ ^b »`tt`b �^[o u
X q^hY _ `nq lhnY]bln^pY [a]sl\Y ]Ylh^¸Y][ ]ab
d ^nq ^b � hhYc]` »� ]abn^t Y ^tlcY[ k nqY ]Ytl^bm
^bc t`ZahY[ l]Y _a^hn d ^nq nqY s]YYhr lpl^hl_ hY
»�� »`tt`b �^[o �»��»� ����u xq]`acqm
`an nqY o]`n`nro Y k nqY ZY[\]^on^`b h`c^\ ����
lbZ ^n[ ]Yl[`b ^bc [Y]p^\Y[ ����� ��� � l]Y an^m
h^¸YZ dqY]Y o `[[^_ hY u �`bmZYnY]t ^b^[n^\ lhc`m]^nqt [ �^b nYin o hlbb^bc � l]Y ^tohYtYbnYZ d ^nq

\]Ylt Y] �
 ^[e ^bZ k � \� hh^[nY] ���$� k d q^\q ^[
Yt_YZZYZ ^b »`tt`b �^[o u xqY dY_ [Y]pY]
^[ nqY »`tt`b �^[o �ro Y]t YZ^l 
Y]pY] �»�m
�xxg ��� �u
+ ,|����� V� -�W�~|� ��� ��.�

/-���~�0
( ª« 1 ¶²·¯¶2¶ °±´3 ¯3±²¶ 4³³5µ
xqY fZlnl_l[Yj `s _``e Ybn]^Y[ ^[ [n`]YZ ^b
nqY ���� '� [r[nYt k dqY]Y nqY nY]t ^b`h`cm
^\lh \`to`bYbn �xw`i � \`]]Y[o `bZ[ n` l �w
[\qYtl k lbZ nqY l[[Y]n^`blh \`to`bYbn ��w`i �
\`]]Y[o`bZ[ n` �w Ybn]^Y[ u �b sl\n k nqY xw`i k
l[ a[alh ^b ZY[\]^on^`b h`c^\[ k q`hZ[ eb`d hYZcY
l_ `an [a_[aton^`b ]Yhln^`b[q ^o[ k ^b `a] looh^m
\ln^`b l q^Y]l]\qr `s »� n`o ^\[ �[` nqln nqY a[Y]
\lb l[e s`] �ol][^bc � lbZ d ^hh lh[` vbZ _``e[
l_ `an ��� mol][^bc �k Yn\ u� u X qYb nqY a[Y] ql[



[o Y\^vYZ nqY lnn]^_anY[ `s nqY f^ZYlhj _``e k nqYr
l]Y n]lb[hlnYZ ^bn` l ���� ¢aY]ru �s nq ^[ ¢aY]r
[a\\YYZ[ k nqY a[Y] �[ ]Y¢a^]YtYbn[ l]Y tln\qYZ
o Y]sY\nhr � l b`bmnro ^\lh \l[Y u 
q`ahZ nqY
bat_Y] `s _ ``e[ ]Yn]^YpYZ _ Y hY[[ nqlb s`a] �^bm
\haZ ^bc ¸Y]` � k nqY [Yl]\q lnn]^_anY[ l]Y ]YhliYZ
[nYom_rm[nYo ^b `]ZY] n` o]`Za\Y t`]Y tln\qY[ k
ao n` nqY o `^bn dqY]Y s`a] _ ``e[ qlpY _ YYb ]Ym
n]^YpYZ u ��s t`]Y nqlb s`a] ]Y[ahn k l ]lbZ`t
[YhY\n^`b ^[ tlZY u� xq^[ ` \\a][ l\\`]Z^bc n`
l o]YmZYvbYZ ]Yhliln^`b [Y¢aYb\Y � £ ^][n h``e
s`] f[^t ^hl]j n`o ^\[ \`pY]YZ _r nqY _ ``e k nqYb
]Yhli nqY ]Y¢a^]YtYbn[ `b \`ZY YiltohY[ lbZ
YiY]\^[Y[ k nqYb `b nqY o]`c]ltt ^bc hlbcalcY �nqY hYl[n 	Yi ^_ hY lnn]^_anY ^[ nqY hlbcalcY `s
nqY _ ``e k s`] ^s nqY a[Y] ql[ Yio h^\^nhr [o Y\^vYZ
`bY hlbcalcY k nqYr o]`_l_hr d ^hh b`n dYh\`tY l_``e ^b lb`nqY] u� xqY bat_Y] lbZ dY^cqn `s ]Ym
hliYZ \`b[n]l^bn[ ZYvbY l ]lbe^bc `s nqY _ ``e[ k
dq^\q hYlZ[ n` nqY Y[nl_ h^[qtYbn `s \`ttab^\lmn^pY c`lh[ u
( ª© � ¶²¶·* ¯´¶ °³**�´¯°±²¯2¶ �³±®µ
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xqY _``e Zlnl_l[Y ql[ [`tY �º Z^�Y]Ybn lnmn]^_anY[ �lanq`] k n^nhY k oa_h^[qY] k rYl] k olcY[ kn`o ^\[ \`pY]YZ k YiY]\^[Y[ k Yn\ u� k b`n lhh `s dq^\q
l]Y n` _ Y ^b\haZYZ ^b l _ ``e �[ ZY[\]^on^`b u xqY
h^[n `s lnn]^_anY[ n` ^b\haZY ^[ b`n o]Ym[n`]YZ k _an
l]^[Y[ s]`t s`a] Z^�Y]Ybn [`a]\Y[ �

� �ZYbn^v\ln^`blh lnn]^_anY[ � n]^p ^lhhrk lanq`]
bltY lbZ _``e n^nhY l]Y lhdlr[ ^b\haZYZ u

� �nro ^\lh lnn]^_anY[ � _ ``e ^[ pY]r h`bc `]
pY]r [q`]n � pY]r `hZ `] pY]r ]Y\Ybn � \`pY][
pY]r tlbr `] pY]r sYd n`o ^\[ k Yn\ u �ZYnY]m
t ^bYZ _r \`tol]^bc n` fnro ^\lh^nr nq]Y[qm
`hZj k dq^\q ^[ \`toanYZ `pY] nqY dq`hY
]lbcY `s Ybn]^Y[�

� �bm&ZY[^]YZ lnn]^_anY[ � nq`[Y nqln tln\qnqY a[Y] �[ nl]cYn plhaY[ pY]r dYhh k lbZ nq`[Y
nqln l]Y ^b \`b	 ^\n

� »`tol]ln^pY lnn]^_anY[ � [^t ^hl]^n^Y[ lbZ
Z^�Y]Yb\Y[ _ YndYYb nq^[ _ ``e lbZ nqY `bY
ZY[\]^_ YZ o]Yp ^`a[hr

xq`[Y lnn]^_anY[ nqln ]YhlnY n` nqY a[Y] �[ nl]mcYn sYlna]Y [o Y\^v\ln^`b ]Y\Y^pY lb Yplhaln^`b
� �� "�����"�� � ��� ���������� ��	 ���� �� �� ���� � �

�" ���
�� �� ���  ��� � � � ��� ��� �� �� ������ ���� #

nqln ]Y	Y\n[ nqY ZYc]YY `s nqY t ^[&tln\q \`tm
_^bYZ d ^nq nqY ^to`]nlb\Y `s nqY sYlna]Y � plhmaY[ l]Y l]]lbcYZ `b l batY]^\lh [\lhY s]`t $
n` m$ u � Yin k s`] Yl\q _``e l \`ttab^\ln^pYc`lh ^[ \`toanYZ k dq^\q l_[n]ln\[ `pY] nqY \lbm
Z^ZlnY ]lbe^bc lbZ nqY sl\n`][ a[YZ s`] Yplham
ln^bc nqY [a^nl_ ^h^nru � Yo YbZ^bc `b nqY \h`[Ym
bY[[ `s nqY tln\q lbZ nqY Z^[nlb\Y n` nqY \`tm
o Yn^n`][ k s`] nqY v][n _ ``e o]Y[YbnYZ nqY c`lh ^[
`bY `s �������������� ��� ��������� ���k ���������
���������� ���k lbZ ��������� s`] [a_[Y¢aYbn
_ ``e[ k ������� ^[ lZZYZ n` nqY hl_ Yh[ u
( ª( � ± �� ±²²·¯4�²¶µ ²³ ·³³µ¯²¯³´µ
wYs`]Y dY \lb \`b[n]a\n l nYin o hlb nqln ]Yo]Ym
[Ybn[ nqY o]`o `[^n^`blh \`bnYbn[ `s nqY nYin k nqY
^bZ ^p^Zalh �w lnn]^_anY[ l]Y tloo YZ n` l hYpYh
`s o]`o `[^n^`b[ � nq^[ `snYb ^bp`hpY[ lcc]Ycln^`b`s lnn]^_anY[ u �iltohY[ �

� xqY ������ lbZ ����� lnn]^_anY[ \lb _ Y \`tm
_ ^bYZ ^bn` l f�X� �xx��mw� n^nhY lam
nq`]�j o]`o `[^n^`b u
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