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Z[ \]^_ `a`bc db `cb_b[\ a [a\ecaf gcah^b[\ a``ciaj] \i
kf^[h hbji[life\^i[ im hn[ao ^jaf _n_\bo _ p hb_jc^k bh kn \]b
_\a\b _`ajb oihbf q r ^c_\ db micoefa\b k f^[h hbji[life\^i[
`cikfbo ^[ \]b mcao bdics im \]b _\a\b _`ajb oihbf q t]b
kf^[h hbji[life\^i[ ^_ mefu ffbh ^[ \di _\agb_ v ^[\bc[af cb`cbw
_b[\a\^i[ a[h ie\`e\ _b`aca\^i[ p d]^j] g^lb a [bd ^[_^g]\
^[\i kf^[h hbji[life\^i[ ^[ \]b _\a\bw_`ajb mcao bdics q t]b
ji_\ me[j\^i[ mic k f^[h hbji[life\^i[ ^_ h^_je__bh a[h aha`w
\^lb [a\ecaf gcah^b[\ fbac[ ^[g afgic^\]o _ mic e`ha\^[g bxw
\bc[af `acao b\bc_ acb hblbfi` bh kn o ^[^o ^y^[g a jbc\a^[
ji_\ me[j\^i[ p d]^j] ^_ hbc^lbh mcio oe\eaf ^[mico a\^i[ im
ie\`e\ _^g[af_ q z\ak^f^\n im \]b afgic^\]o ^_ af_i g^lb[ q r^w
[affn jio`e\bc _^oefa\^i[_ acb g^lb[ \i _]id \]b laf^h^\n
a[h b{bj\^lb[b__ im \]b _\a\bw_`ajb a``ciaj] q

|} ~�WX���YW~��
�f^[h _b`aca\^i[�hbji[life\^i[ im _iecjb _^g[af_ ]a_ k bb[
a _ek� bj\ e[hbc ji[_^hbca\^i[ mic o icb \]a[ a hbjahb �� p � p
� p �� p ��p �� p �� p �� p �� p ��� q t]bcb acb _^g[^uja[\ `i\b[\^af
a``f^ja\^i[_ im kf^[h _b`aca\^i[�hbji[life\^i[ ^[ lac^ie_
ubfh_ p _ej] a_ d ^cbfb__ \bfbjiooe[^ja\^i[ _n_\bo _ p _i[ac
a[h cahac _n_\bo _ p aeh^i a[h ajie_\^j_ p ^o agb b[]a[jbo b[\
a[h k^io bh^jaf _^g[af `cijb__^[g �������� _^g[af_� q t]b
kf^[h _iecjb _b`aca\^i[�hbji[life\^i[ `cikfbo ^_ \i cbjilbc
^[hb`b[hb[\ _iecjb_ mcio _b[_ic ie\`e\_ d ^\]ie\ a__eo ^[g
a[n a `c^ic^ s[id fbhgb im \]b ic^g^[af _^g[af_ k b_^hb_ jbc\a^[
_\a\^_\^j mba\ecb_ �� p � p � p ��� q

� f\]ieg] \]bcb bx ^_\ a [eokbc im o ihbf_ a[h ob\]ih_
mic _b`aca\^[g kf^[hfn ^[hb`b[hb[\ _iecjb_ p _ej] a_ \]b ^[w
mio ax p [a\ecaf gcah^b[\ a``ciaj] a[h b�e^lac^a[\ aha`\^lb
afgic^\]o _ p \]bcb _\^ff bx ^_\ _blbcaf j]affb[gb_ ^[ gb[bcaf^yw
^[g o ^x\ecb_ \i hn[ao ^j a[h [i[f^[bac _n _\bo _ p a_ dbff a_
^[ hblbfi`^[g oicb c^gicie_ a[h b{bj\^lb afgic^\]o _ d ^\]
gb[bcaf ji[lbcgb[jb q ric bxao`fb p ^[ oi_\ `caj\^jaf a`w
`f^ja\^i[_ \]b o ^x\ecb_ [i\ i[fn ^[liflb \]b ^[_\a[\a[bie_
o ^x ^[g ke\ af_i hbfan_ ic u f\bc^[g im `c^o acn _iecjb_ q t]b
_b^_o ^j ha\a p \]b jijs\a^f `cik fbo a[h k^io bh^jaf ha\a _ej]
a_ ��� _^g[af_ acb \n`^jaf bxao`fb_ im _ej] o ^x\ecb_ q

t]b _\a\bw_`ajb hb_jc^`\^i[ im _n _\bo _ �� �� ^_ a [bd
gb[bcaf^ybh oihbf mic k f^[h _b`aca\^i[ a[h hbji[life\^i[ q
t]bcb acb _blbcaf cba_i[_ d]n \]b _\a\bw_`ajb oihbf_ acb
ahla[\agbie_ mic kf^[h hbji[life\^i[ q t]b o a^[ ahla[\agb

im \]b _\a\b _`ajb hb_jc^`\^i[ mic kf^[h hbji[life\^i[ ^_ \]a\
^\ [i\ i[fn g^lb_ \]b ^[\bc[af hb_jc^`\^i[ im a _n_\bo p ke\
\]bcb acb lac^ie_ b�e^lafb[\ \n`b_ im _\a\bw_`ajb cbaf^ya\^i[_
mic a _n_\bo p _ej] a_ kafa[jbh cbaf^ya\^i[ a[h ik_bclakfb
ja[i[^jaf mico _ q Z[ `ac\^je fac p ^\ ^_ s[id[ ]id \i `acao bw
\bc^yb _io b _`bj^uj jfa__b_ im o ihbf_ d]^j] acb im ^[\bcb_\
^[ a``f^ja\^i[_ q Z[ ahh^\^i[ p ^\ ^_ ba_n \i \ajsfb \]b _\ak ^fw
^\n `cikfbo im _\a\bw_`ajb _n_\bo _ e_^[g \]b � afo a[ r^f\bc q
�icbilbc p \]b _\a\bw_`ajb oihbf b[akfb_ a oej] oicb gb[w
bcaf hb_jc^`\^i[ \]a[ _\a[hach u[^\b ^o`ef_b cb_`i[_b �rZ� �
ji[life\^lb u f\bc^[g q � ff im \]b s[id[ u f\bc^[g oihbf_ p _ej]
a_ �� p �� p ���� p ����� a[h �aooa uf\bc^[g_ p jie fh
af_i k b ji[_^hbcbh a_ _` bj^af ja_b_ im �bx ^k fb _\a\bw_`ajb
oihbf_ q

t]b _\a\b _`ajb micoefa\^i[ im kf^[h _iecjb hbji[liw
fe\^i[ da_ h^_je__bh kn zafao b\ af ��� p ��� p �]a[g b\ af
��� p �� p ��� p a[h �^j]ijs ^ b\ af ����w ���� q �[ b� j^b[\ fbac[w
^[g afgic^\]o da_ hblbfi` bh kn �]a[g p �^j]ijs^ a[h �oac^
���� p ���� \i \ca^[ \]b ie\`e\ o a\c^jb_ kn o ^[^o ^y^[g \]b oew
\eaf ^[mico a\^i[ q Z[ ichbc \i jio`b[_a\b mic \]b oihbf k ^a_
a[h cbhejb \]b b{bj\ im [i^_b p a _\a\b b_\^o a\ic a``ciaj]
���� da_ af_i `ci`i_bh kn e_^[g \]b � afo a[ u f\bc q �^j]ijs^
b\ af bx\b[hbh \]b _\a\b _`ajb a``ciaj] \i [i[f^[bac _n_\bo
��� � p a[h a[ b{bj\^lb \diw_\agb fbac[ ^[g afgic^\]o da_ `cbw
_b[\bh ���� mic \ca^[ ^[g \]b `acao b\bc_ ^[ hbo ^x ^[g oihbf_ q
Z[ \]^_ `a`bc p db h^l ^hb \]b `acao b\bc_ ^[ hbo ^x ^[g oihw
bf_ ^[\i \di \n`b_ v t]b ^[\bc[af `acao b\bc_ a[h bx\bc[af
`acao b\bc_ q t]bn acb \ca^[bh ^[ h^{bcb[\ dan_ q t]b ^[w
\bc[af `acao b\bc_ acb ^[hb`b[hb[\ im \]b ^[h^l^heaf _^g[af
_b`aca\^i[ `cikfbo _ � \]bn acb e_eaffn \ca^[bh ^[ a[ i{wf^[b
o a[[bc p ajjich^[g \i a _b\ im _^g[af _b`aca\^i[ `cikfbo _ q Z[
ji[\ca_\ p \]b bx\bc[af `acao b\bc_ acb \ca^[bh ^[h^l^heaffn
mic baj] _b`aca\^i[ `cikfbo q

  } ¡¢�¢XT£ ¤X�U£¢¥ ¦�X¥�£TW~��
�__eo b \]a\ e[s[id[ _iecjb _^g[af_ § ¨ �© � ª « « « ª §¬ �© � acb
_\a\^i[acn ybciwo ba[ ^ q^ qh `cijb__b_ a[h oe\eaffn _\a\^_\^w
jaffn ^[hb`b[hb[\ q b[i\b ® �© � ¯ �§¨ �© � ª « « « ª §¬ �© ��° q ze`w
`i_b \]a\ \]b e[s[id[ _iecjb _^g[af_ ® �© � acb o ^xbh kn a
_\akfb [i[f^[bac hn[ao ^j _n_\bo

± �© ² �� ¯ ³ �± �© � ª ® �© � ª ´ µ �© �� ª ���
¶ �© � ¯ Y± �© � ² �® �© � ² · �© � ¸ ���
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r^gecb �v Zffe_\ca\^i[ im \]b _\cej\ecb im _\a\b _`ajb oihbf

d]bcb ³ ^_ a[ e[s[id[ [i[f^[bac o a``^[g p ± �© � � X� ^_
\]b _\a\b lbj\ic im \]b _n_\bo p a[h ¶ �© � � X¬ ^_ \]b lbj\ic
im _b[_ic _^g[af_ p d]^j] acb ala^fakfb \i _^g[af `cijb__^[g q
´ µ �© � a[h · �© � acb \]b `cijb__ [i^_b_ a[h _b[_ic [i^_b_ im
\]b o ^x ^[g _n_\bo p cb_` bj\^lbfnq t]b ie\`e\ b�ea\^i[ ^_
a__eo bh \i kb f^[bac q Z[ \]^_ `a`bc p db `cb_b[\ a[i\]bc
hn[ao ^j _n_\bo a_ a hbo ^x ^[g oihbf

± �© ² �� ¯ ³ � �± �© � ª ¶ �© � ª� ª ´ µ �© �� ª ���
� �© � ¯ Y± �© � ² �¶ �© � ² · �© � ª ���

d]bcb ¶ �© � � X¬ ^_ \]b ala^fak fb lbj\ic im _b[_ic _^g[af_ p
± �© � � X� ^_ \]b _\a\b lbj\ic im \]b _n_\bo p � �© � � X¬ ^_
hb_^g[a\bh \i cbjilbc _iecjb _^g[af_ ^[ jbc\a^[ _b[_b p ³ � ^_
a [i[f^[bac o a``^[g p hb_jc^k bh kn a gb[bcaf [i[f^[bac ja`aw
k^f^\n [becaf [b\dics p � ^_ \]b _b\ im `acao b\bc_ � _n[a`\^j
db^g]\_ � im \]b [becaf [b\dics q ´ µ �© � a[h · �© � acb \]b
`cijb__ [i^_b_ a[h ie\`e\ [i^_b_ im \]b hbo ^x ^[g _n_\bo p
cb_` bj\^lbfnq t]b h^o b[_^i[ � im \]b _\a\b lbj\ic ^_ \]b
ichbc im \]b hbo ^x ^[g _n_\bo q zbb ugecb � mic ^ffe_\ca\^i[
im \]b _\cej\ecb ^[ \]b hbo ^x ^[g oihbf q

z^[jb \]b o ^x ^[g _n_\bo ^_ jio`fb\bfn e[s[id[ p db [b^w
\]bc s[id \]b [i[f^[bac o a``^[g_ ³ p [ic \]b h^o b[_^i[ �
im \]b _\a\b lbj\ic ± �© � q �b [bbh \i b_\^o a\b \]b ichbc a[h
a``cix^o a\b [i[f^[bac o a``^[g_ im \]b hbo ^x ^[g _n_\bo q
Z[ \]b kf^[h hbji[life\^i[ p \]b h^o b[_^i[ � ^_ h^� jef\ \i
hb\bco ^[b a[h ^_ e_eaffn ilbcb_\^o a\bh p ^ qb q � � � q t]b
ilbcb_\^o a\^i[ im \]b ichbc � oan `cihejb hbfan_ ^[ ie\w
`e\ _^g[af_ p ke\ \]^_ ^_ ajjb`\akfb ^[ k f^[h hbji[life\^i[ q
� [eokbc im [becaf [b\dics oihbf_ p _ej] a_ � ah^af �a_bh
re[j\^i[ p ze``ic\ 	bj\ic �aj]^[b a[h oef\^fanbc ` bcjb`w
\ci[ p ja[ kb e_bh a_ hbo ^x ^[g oihbf_ q Zm \]b o a``^[g ³ �^[ \]b _\a\b b�ea\^i[ ^_ f^[bac p \]b [i[f^[bac _\a\b _`ajb
oihbf d ^ff cbhejb \i \]b f^[bac gb[bcaf^ybh oef\^j]a[[bf
kf^[h hbji[life\^i[ q

  }|} ~
����������� �� V���� V���� ¥ ����
�__eo b \]a\ \]b [eokbc im _b[_ic _^g[af_ b�eaf_ \]b [eo w
kbc im _iecjb _^g[af_ p ^ qb q � ¯ � q Z[ \]b miffid ^[g h^_je_w
_^i[ p db cb_\c^j\ \]b o ^x ^[g oihbf \i \]b miffid ^[g mico p

± �© ² �� ¯ ³ �± �© � ª ® �© �� ª ���
¶ �© � ¯ Y± �© � ² �® �© � ª ���

d]bcb \]b _\a\b b�ea\^i[ ^_ a [i[f^[bac hn[ao ^j _n_\bo p
a[h \]b ie\`e\ b�ea\^i[ ^_ a f^[bac i[b q rcio a \]bicb\^jaf
` i^[\ im l^bd p db ja[ ba_^fn u[h \]b ^[lbc_b im \]b _\a\b

_`ajb oihbf_ ^[ \]b _ao b mico p ^m \]b o a\c^x � ^_ ^[lbc\^kfb q
Z[ maj\ p \]b ^[lbc_b _n_\bo ^_ bx`cb__bh kn

± �© ² �� ¯ ³ �± �© � ª� � ¨ �� �© � � Y± �© ��� ª ���
® �© � ¯ � � ¨ �¶ �© � � Y± �© �� ¸ ���

t]^_ o ba[_ \]a\ ^m \]b o ^x ^[g oihbf ^_ bx`cb__bh kn ���
a[h ��� p db ja[ cbjilbc \]b _iecjb _^g[af_ e_^[g \]b ^[lbc_b
_n_\bo ��� a[h ��� ^m _ej] ^[lbc_b _n_\bo bx^_\_ a[h ^\ ^_
_\akfb q t]bcb ^_ a[ ahla[\agb \i \]b _\a\b _`ajb oihbf
^[ \]a\ db hi [i\ [bbh \i ^[lbc_b a[n [i[f^[bac me[j\^i[_
bx`f^j^\fnq

  }  } ~
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t]b _\a\b _`ajb hb_jc^`\^i[ �� �� affid _ e_ \i h^l^hb \]b lac^w
akfb_ ^[\i \di \n`b_ v \]b ^[\bc[af _\a\b lac^ak fb ± �© � p d]^j]`cihejb_ \]b hn[ao ^j_ im \]b _n_\bo p a[h \]b bx\bc[af lac^w
akfb_ ¶ �© � a[h � �© � p d]^j] cb`cb_b[\ \]b ^[`e\ a[h ie\`e\
im \]b _n_\bo p cb_` bj\^lbfnq t]b lbj\ic ± �© � ^_ s[id[ a_
\]b _\a\b im \]b hn[ao ^j _n_\bo p d]^j] _eooac^yb_ aff \]b
^[mico a\^i[ akie\ \]b `a_\ k b]al^ic im \]b _n_\bo \]a\ ^_
[bbhbh \i e[^�ebfn `cbh^j\ ^\_ me\ecb k b]al^ic p bxjb`\ mic
\]b `ecbfn bx\bc[af ^[`e\ ¶ �© � q t]b \bco _\a\b ` fan_ a jc^\^w
jaf cifb ^[ o a\]bo a\^jaf micoefa\^i[ im a hn[ao ^jaf _n _\bo q
Z\ affid _ e_ \i cbaf^yb \]b ^[\bc[af _\cej\ecb im \]b _n_\bo
a[h \i hbu[b \]b ji[\ciffak^f^\n a[h ik_bclak^f^\n im \]b
_n_\bo a_ dbff q

�b micoefa\b \]b hbo ^x ^[g oihbf ^[ \]b mcao bdics im
\]b _\a\b _`ajb oihbf_ mic kf^[h hbji[life\^i[ q t]b `acao w
b\bc_ ^[ \]b _\a\b b�ea\^i[ im \]b hbo ^x\ecb acb cbmbccbh \i
a_ ^[\bc[af cb`cb_b[\a\^i[ `acao b\bc_ � ic _^o`fn ^[\bc[af
`acao b\bc_� p a[h \]b `acao b\bc_ ^[ \]b ie\`e\ b�ea\^i[ a_
bx\bc[af i[b_ q zej] a h^_\^[j\^i[ b[akfb_ e_ \i \ca^[ \]b
hbo ^x ^[g oihbf ^[ \di _\agb_ v ^[\bc[af cb`cb_b[\a\^i[ a[h
ie\`e\ _b`aca\^i[ q Z[ \]b ^[\bc[af cb`cb_b[\a\^i[ _\agb p db
d ^ff o asb \]b _\a\b _`ajb a_ _`ac_b a_ `i__^kfb _ej] \]a\
\]b ie\`e\ _^g[af_ ja[ kb cb`cb_b[\bh a_ a f^[bac jiok^[aw
\^i[ im \]b _\a\b lbj\ic ± �© � a[h ^[`e\ lbj\ic ¶ �© � q Z[ \]b
_\a\b _`ajb mcao bdics p db _eggb_\ \]a\ \]b _b`aca\^i[ im
_iecjb_ _]iefh kb o ahb ^[ \di _\agb_ v \]b uc_\ _\agb ^[w
liflb_ \ca^[^[g \]b _\a\b _`ajb `acao b\bc_ p _ej] \]a\ \]b
_n_\bo ^_ im _`ac_b ^[mico a\^i[ cb`cb_b[\a\^i[ p \]b _bji[h
i[b ^[liflb_ ux^[g \]b ^[\bc[af `acao b\bc_ a[h \ca^[^[g \]b
bx\bc[af `acao b\bc_ kn kf^[h hbji[life\^i[ afgic^\]o _ q

  }� } Y�
�
���� ¦�� ®
�a[i[^jaf mico _ mic f^[bac _n_\bo _ acb im gcba\ ^o`ic\a[jb
_^[jb \]bn `cil ^hb a e[^�eb _\a\b _`ajb cb`cb_b[\a\^i[ im
f^[bac _n _\bo _ �� �� p ���� q t]bcbmicb \]bn `fan a o a� ic cifb
^[ _n_\bo ^hb[\^uja\^i[ d]bcb a e[^�eb `acao b\bc^ya\^i[ im
\]b _n_\bo _ ^[ \]b oihbf _b\ ^[ b__b[\^af \i ali^h ^hb[\^uaw
k ^f^\n `cikfbo _ q

Y�
�� ��� Y�
�
��� � ¦��
Zm \]b \ca[_mbc me[j\^i[ im a _n_\bo ^_ g^lb[ kn

� �� � ¯ ¤ �� � � ¨ �� � ª ���
d]bcb ¤ �� � ¯ !�"#$ ¤ " � �" a[h  �� � ¯ !�"#$  "� �" ª  $ ¯~ q t]b o a\c^jb_ T ª U ª Y a[h � mic \]b ja[i[^jaf ji[\ciffbc
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mico acb cb`cb_b[\bh a_ miffid _ q

T ¯ � �� � �~¬ �� �¨� � � ª U ¯ � ~¬� � ª ����
Y ¯ �¤ ¨ ¤ � « « « ¤� � ª � ¯ ¤ $ ª ����

d]bcb � ¯ � ¨  � ª « « « ª  � �¨� ^_ a[ � �� �� � �� o a\c^x p� ^_ a[ � �� � �� � � [eff o a\c^x p ~¬ a[h ~¬ �� �¨� acb \]b� �� a[h � �� � ���� �� � �� ^hb[\^\n o a\c^jb_ p cb_` bj\^lbfnq
Z[ `ac\^je fac p ^m \]b _n_\bo ^_ rZ� p ^ qb q � �� � ¯ ¤ �� � p k i\]
T a[h U acb ji[_\a[\ o a\c^jb_ q

£���¶
�� U���
��� Y�
�
��� � ¦��
t]b _n_\bo � ¯ �T ª U ª Y ª � � ^_ jaffbh 	na`e[ilwkafa[jbh

^m \]b `i_^\^lb hbu[^\b _ife\^i[_ 
 a[h � \i \]b 	na`e[il
b�ea\^i[_ p

T� ² �T � ² UU � ¯  ª ����
T �
 ² 
T ² Y �Y ¯  ª ����

acb _ej] \]a\ 
 ¯ � ¯ ���� �� ¨ ª �� ª « « « ª �¬ � v¯ �¬ ª d ^\]� ¨ � �� � « « « � �¬ � � q t]b [i[_^[gefac h^agi[af o a\c^x�� ^_ jaffbh \]b 	na`e[ilwgcaoo ^a[ im \]b _n_\bo q t]b
`i_^\^lb [eokbc_ � ¨ ª �� ª « « « ª �¬ acb jaffbh \]b 	na`e[il w
_^[gefac lafeb_ im \]b _n_\bo q t]b ja[i[^jaf mico im a _\aw
kfb o ^[ ^o af _n _\bo d ^ff k b 	na`e[il kafa[jbh q t]^_ ^_ \]b
o a^[ ahla[\agb im \]b kafa[jbh ja[i[^jaf mico q zej] a
`acao b\bc^ya\^i[ mic _\akfb o ^[^oeo `]a_b _n_\bo _ ^_ im
^o`ic\a[jb ^[ \^o b _bc^b_ a[afn_^_ p d]bcb \]b ^[[ila\^i[ im
_\a\b _`ajb oihbf ^_ o ahb ka_bh a[ ik_bclbh \^o b _bc^b_ q�idblbc p a h^_ahla[\agb im \]b kafa[jbh `acao b\bc^ya\^i[
^_ \]a\ ^\ hib_ [i\ ^[jfehb a[ a\fa_ mic \]b o a[^mifh im _n_w
\bo _ q �bmbc \i ���� mic \]b hb\a^fbh cbaf^ya\^i[ im kafa[jbh
ja[i[^jaf mico _ q zio b bx ^_\^[g cb_e f\_ a[h fbac[ ^[g afgiw
c^\]o _ im _\a\b _`ajb oihbf_ mic kf^[h hbji[life\^i[ acb
_eooac^ybh ^[ \]b \akfb �q
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