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[\ ]^_`\a \bc d\e cf`g\e ehi ^ j_i`gkc\`chi\ `kl ^\ d_be ^\ lhc d\ a kbka ke\i ^_ dhim\ d j\nmo
`hckpb \ec hb ]ipl^qa \ `pa]^\n\ rhk kbcqsi\ hb si_bd bpali\ d\ ]_i_aqci\e rhk e\ipbc
mchdkme d_be `\cc\ m`p^\ \c rhk epbc ^kme t d\e `gpkn _^spikcga krh\e uiphc_s\ ]_i \n\a]^\v ph
d\e `pbci_kbc\e ]gwekrh\e uapd\ d\ `paahbk`_ckpb x l_bd\ ]_ee_bc\ ]_i \n\a]^\v y

[\ ]^_`\a \bc \c ^ jpidpbb_b`\a \bc d\e cf`g\e dpkz\bc dpb` {ci\ dm`pa]peme \b ]^hek\hie
mc_] \e ]phi ^ka kc\i t ^_ |pke ^_ `pa]^\n kcm \c _hsa\bc\i ^_ ]pic_lk^kcm \c ^_ smbmik`kcm y [_
dma _i`g\ `^_eekrh\ \ec dpb` d\ ]^_`\i \c d jpidpbb_b`\i ^\e cf`g\e ehi hb\ a_`gkb\ zkich\^^\ \c
d jmah^\i \behkc\ ^_ a _`gkb\ z kich\^^\ ]_i ^_ a _`gkb\ `kl ^\ y }i k^ e\al^\ dk~ `k^\ uka ]peekl ^\v
d\ `pb`\zpki hb\ a _`gkb\ zkich\^^\ eka]^\ \c hbkz\ie\^^\ rhk epkc _``\]c_l^\ u`paa\ ^ j\ec ^_
a _`gkb\ d\ zpb �\ha _bb ]phi ^\ `_^`h^ emrh\bck\^v ` j\ecotodki\ rhk ]hkee\ e\iz ki d\ im|mi\b`\
]phi a \ehi\i ^_ `pa]^\n kcm y �b\ i_kepb `^m d\ `\c m`g\` \ec ^ jka]peekl k^kcm d\ |_ki\ _leci_`ckpb
d\e ci_be|\ice d\ dpbbm\e ud\ `p�ce bpb hbk|pia \e d\ ]_ic ^_ gkmi_i`gk\ a mapki\v ] phi plc\bki
d\e imeh^c_ce d\ `pa]^\n kcm _w_bc hb e\be \n]mika \bc_^ y

� kbek ^\e a pdq^\e ud\ cw] \ ���� ewb`gipb\ ���� ph _ewb`gipb\ ��� x ��v ] \ia \cc\bc
d j_b_^we\i ^\ `p�c d jhb _^spikcga \ t ]_icki d\ ]_i_a qci\e `_i_`cmikeckrh\e d\e si_]g\e _eo
ep `kme t e\e \nm`hckpbe � bpali\ d jp] mi_ckpbe u^\e cf`g\e epbc emrh\bck\^^\ev x zp^ha \ d j_``qe
\b amapki\ ]_ic_sm\ u^\e _i{c\e d\ dm] \bd_b`\ d\ dpbbm\e `pii\e] pbd\bc ] pc\bck\^^\a \bc t
d\e _``qe dkec_bcev x y y y y �_ke ]phi rh\ ^\e imeh^c_ce _kbek plc\bhe ]hkee\bc {ci\ \n]^pkc_l^\e
\c z_^kdme \n] mika \bc_^\a \bc x k^ \ec bm`\ee_ki\ d\ apbci\i `paa\bc ^ jpidpbb_b`\a \bc dh

�



si_]g\ ukbdm] \bd_bc dh bpali\ d\ ]ip `\ee\hiev ] \hc {ci\ im_^kem y �^ e j_skc d jhb\ ]_ic d\
apbci\i rh jhb pidpbb_b`\a\bc p]cka _^ dh ]ipsi_aa\ _]]pic\ ^ j\~ `_`kcm \c d j_hci\ ]_ic
d j\ngkl \i hb _^spikcga \ ] \ia \cc_bc d\ `_^`h^\i hb pidpbb_b`\a\bc p]cka _^ ph t hb |_`c\hi
d\ ^ jp]cka _^ u� o`pa]mckck| v y �\e d\hn mchd\e epbc `pa]^ma \bc_ki\e � `\ `g_]kci\ \ec ehicphc
`\bcim ehi ^_ ]ime\bc_ckpb d j_^spikcga \e � o`pa]mckck|e y � _be `\ `_di\ x hb pidpbb_b`\a\bc
p]cka _^ ]phi hb ]ipsi_aa\ dpbbm ] \hc mz\bch\^^\a \bc {ci\ emrh\bck\^ y

[ jpidpbb_b`\a \bc cikz k_^ ehi hb\ a_`gkb\ ���� cgmpikrh\ u]ikb`k] \ d\ � i\bcv b\ ] \hc
|phibki hb\ mah^_ckpb i_kepbb_l^\ ehi hb\ a_`gkb\ x a {a \ eka]^\ x `_i k^ i\] pe\ ehi d\e gw]po
cgqe\e |_hee\e `paa\ ^ jkbdm] \bd_b`\ \bci\ ^\e c\a]e d\ ^_c\b`\ ] phi _``md\i t ^_ a mapki\
]_ic_sm\ \c ^_ ] peekl k^kcm d\ im]_icki mrhkc_l^\a \bc e_be ehi`p�c d\ c\a]e ^ j\be\al^\ d\e
kbecih`ckpbe d jhb\ mc_] \ ehi ^\e ]ip `\ee\hie y
�b\ |_�pb d\ i\bdi\ ^\ apdq^\ ]^he �_l^\ \ec d\ a pbci\i ^_ ]peekl k^kcm d jpidpbb_b`\i d\e
`^_ee\e d\ si_]g\e e] m`k�rh\e ehi d\e apdq^\e d\ a _`gkb\ ]^he im_^kec\e x `paa\ �

� si_bh^_ikcm s^pl_^\ � ^\ bpali\ d j_``qe ]pc\bck\^e \b a mapki\ dkec_bc\ \ec bms^ks\_l^\
d\z_bc ^\ zp^ha\ d\ `_^`h^ �

� si_bh^_ikcm sipeekqi\ � cphc\e ^\e cf`g\e epbc d\ a {a \ dhim\ \c pbc `g_`hb\ hb zp^ha \
d j_``qe dkec_bce bms^ks\_l^\ d\z_bc ^\hi bpali\ d jp] mi_ckpbe �

� cp] p^psk\ ]_ick`h^kqi\ � ^\ si_]g\ d\ dm]\bd_b`\ \ec hb _ili\ dpbc ^\e cf`g\e epbc d\
a{a\ `p�c y

� \ c\^e si_]g\e epbc eh~ e_a\bc smbmikrh\e ] phi {ci\ \	\`ckz\a \bc i\b`pbcime d_be d\e _]o
]^k`_ckpbe kiimsh^kqi\e � ^\e `^_ee\e ]im`md\bc\e \bs^pl \bc \b \	\c d\ bpali\hn `_e p
 ]_i
\n\a]^\ dhim\e d\ cf`g\e \c zp^ha\e d j_``qe t d\e dpbbm\e dkec_bc\e epbc kb`pbbhe ph z_o
ik_l^\e x ph \b`pi\ ^\ si_]g\ \ec kb`pbbh \c `pbecihkc _h `phie d\ ^ j\nm`hckpb ]_i ^_ `im_ckpb
d\ bphz\^^\e cf`g\e y

�phe bphe ]ip]pepbe d_be `\ `g_]kci\ d\ ]ime\bc\i ^\e imeh^c_ce `pbbhe ]phi ^ jpidpbo
b_b`\a \bc dwb_a krh\ \c ec_ckrh\ d\ c\^e si_]g\e ehi hb apdq^\ eka]^kec\ \c d jmchdk\i ^\hi
mzp^hckpb ^pierh jpb kbcqsi\ _h apdq^\ `\ic_kbe ]_i_aqci\e `_i_`cmike_bc ^ j_i`gkc\`chi\ `kl ^\
`paa\ �

� ^\ bpali\ d\ ]ip`\ee\hie
� ^_ ^_c\b`\ ^km\ _hn `paahbk`_ckpbe
� ^ jgmcmipsmbmkcm d\e ]ip`\ee\hie

�^ \ec `^_ki rh jhb apdq^\ kbcmsi_bc e\h^\a \bc `\e cipke ]_i_aqci\e ]phi {ci\ t ] \h ]i{c z_^kd\
bm`\eekc\ d\ bpali\he\e gw]pcgqe\e dh cw]\ � e\h^\ ^ j_]]^k`_ckpb `pbekdmim\ e j\nm`hc\ ehi ^\
ewecqa \ x ^_ l_bd\ ]_ee_bc\ \ec eh~ e_bc\ ]phi b\ ]_e \bci_kb\i hb\ e_chi_ckpb d\e dmlkce
y y y � _^sim `\^t hb c\^ apdq^\ d\zi_kc ] \ia \cci\ d\ a k\hn _b_^we\i ^\ ]_i_^^m^kea \ \n]^pkc_l^\
d jhb\ _]]^k`_ckpb \c d\ dpbb\i hb pidpbb_b`\a \bc ]^he \~ `_`\ t ^ j\nm`hckpb y

����������� � �]iqe ^_ dm�bkckpb d jhb ]ipl^qa \ d jpidpbb_b`\a\bc x ^_ ]i\a kqi\ e\`ckpb
]im`ke\ ^\e a m`_bkea \e ewecqa \e bm`\ee_ki\e t e_ a ke\ \b �hzi\ _kbek rh\ ^\e `ikcqi\e ] \ia \co
c_bc d jmz_^h\i e\e ] \i|pia _b`\e y �hke x ^\e _^spikcga \e `^_eekrh\e d jpidpbb_b`\a\bc ^pierh\
^\e ]ip`\ee\hie epbc eh]]peme kd\bckrh\e \c ^\e `paahbk`_ckpbe bpb ]ike\e \b `pa]c\ x epbc
i_]] \^me y [ j_b_^we\ d\ ^\hie ] \i|pia _b`\e ] \ia \c d jkbcipdhki\ ^\e c\`gbkrh\e d\ l_e\ hck^kem\e
]phi ^ jmz_^h_ckpb cgmpikrh\ d jhb _^spikcga \ d jpidpbb_b`\a\bc y � _be ^\e e\`ckpbe ehkz_bc\e x
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^\e ]ikb`k]_hn _^spikcga \e ] \ia \cc_bc d\ ]i\bdi\ \b `pa]c\ ^\e `paahbk`_ckpbe epbc ]imo
e\bcme � pidpbb_b`\a \bce dwb_a krh\e ue\`ckpb �v \c pidpbb_b`\a\bce ec_ckrh\e ue\`ckpb �v y
�b�b x ^\e ]ikb`k]_hn imeh^c_ce `pb`\ib_bc ^ jpidpbb_b`\a \bc ehi d\e a _`gkb\e gmcmipsqb\e
epbc ]ime\bcme y

� �� �UV���� � W 	VUWVSS
SY�� �ST

� _be `\cc\ ]_ick\ x bphe dm�bkeepbe ^\ |pia _^kea \ d\ si_]g\ ^\ ]^he smbmi_^ ]ike \b \bcim\
d jhb _^spikcga \ d jpidpbb_b`\a\bc y [ j\nm`hckpb d jhb ]ipsi_aa\ ]_i_^^q^\ dm`ikc ud\ a _bkqi\
dwb_a krh\ d_be ^\ `_di\ ^\ ]^he smbmi_^v hb si_]g\ d\ dm]\bd_b`\ y �\ si_]g\ \ec pik\bcm
e_be `w`^\ � ^\e b�hde `pii\e] pbd\bc t d\e l^p `e d jkbecih`ckpbe ucf`g\ev \c ^\e _i{c\e t d\e
i\^_ckpbe d\ dm] \bd_b`\ ehi ^ j_``qe t hb\ dpbbm\ uci_bekckpbev y

� � ��������������� �� ������� �  !���"� �� #�� �� �������
� \ a _bkqi\ smbmi_^\ x ^ j\nm`hckpb d jhb ]ipsi_aa\ ]_i_^^q^\ ] \hco{ci\ dm`ikc\ ]_i hb

si_]g\ d\ $pce d\ dpbbm\e ua _`ip d_c_o$p% v �& ' ( y �\ si_]g\ \ec lk]_ick x pik\bcm \c e_be
`w`^\ _z\` `paa\ \be\al^\ d\ b�hde ) * +, - . / / / . , 0 1 `pii\e] pbd_bc _hn l^p`e d jkbecih`o
ckpbe emrh\bck\^^\e u, eksbk�_bc 2 34x bphe dkipbe cf`g\v \c 5 * +6- . / / / . 67 1 `pii\e] pbd_bc
_hn p] mi_ckpbe d\ ^\`chi\ \c m`ikchi\ d jhb\ dpbbm\ uzh\ `paa\ hb l^p` d\ apcev \b a mapki\
s^pl_^\ u6 eksbk�_bc 89:;<=8=3;v y

>phe ^\e b�hde d j\bcim\ uk y\ y d\ d\sim \bci_bc bh^v \c d\ epick\ uk y\ y d\ d\sim epic_bc
?v epbc d\e ci_bekckpbe � ^\e ]i\a k\ie `pii\e] pbd\bc _hn dpbbm\e \b \bcim\ dh ]ipsi_aa\
u�`gk\ie \b ^\`chi\ ]_i \n\a]^\v _^pie rh\ ^\e d\ibk\ie `pii\e]pbd\bc t e\e epick\e y

[\ si_]g\ dm�bkc hb pidi\ ]_ick\^ ehi ) x dkc d\ ]im`md\b`\ \c bpcm @ y �phi cphc A B
C . D B E x , F @ , G ek \c e\h^\a \bc e jk^ \n kec\ hb `g\a kb pik\bcm d\ , F z\ie , G y

H �I � � _be cphc\ ^_ ehkc\ x bphe bphe ^ka kcpbe t ^ jpidpbb_b`\a \bc d\ si_]g\e J K:9=8L 439; LM
urhk \ec `\^h k d\e _^spikcga \e dkce ���N v y � _be ^\ `_e smbmi_^ u_^spikcga \ ���N v x bphe
eh]]pepbe dpb` rh\ ^\ si_]g\ u^\ ]ipsi_aa\v _ mcm ci_be|pia m \b hb\ d\e`ik]ckpb ephe
|pia \ si_]g\ d\ cf`g\e t _ikcm lpibm\ y �b\ c\^^\ ci_be|pia _ckpb ]\hc _hsa \bc\i d jhb |_`c\hi
rh_di_ckrh\ _h ]^he ^\ bpali\ d\ epaa\ce ucf`g\e \c ci_bekckpbev dh si_]g\ y

O��������P� QP R S�TPUP�� � V mbmi_^\a \bc x d\e |pb`ckpbe d\ `pbci_kbc\e WX Y 5 Z[
\ ]+^ F . A B C B _ 1` \c Wa Y ) Z[ \ ]+bF . A B C B _ 1` ] \ia \cc\bc d\ e] m`k�\i d\e `pbci_kbc\e
d\ ^p `_^ke_ckpb ]phi `\ic_kb\e ci_bekckpbe ph ]phi `\ic_kb\e cf`g\e y �b\ ci_bekckpb \b \bo
cim\ ] \hc ]_i \n\a]^\ b j{ci\ dke]pbkl^\ rh\ ehi hb apdh^\ a mapki\ x hb\ cf`g\ b\ ] \hc
{ci\ \nm`hcm\ rh\ ehi hb epheo\be\al^\ d\ ]ip `\ee\hie y � _be ^\ `_di\ d\ `\c _ick`^\ x bphe
bphe ^ka kcpbe _h `_e p
 _h`hb\ `pbci_kbc\ b j\ec e] m`k�m\ x k y\ y WX ]c ` * ]+^ F . A B C B _ 1` \c
Wa ]d ` * ]+bF . A B C B _ 1` ]phi cphc c e 5 x d e ) y

fg�P�U �� ��UP QP� PhgTi����� � [\ si_]g\ d\ dm]\bd_b`\ \ec dki\`c\a \bc _eep `km t hb\
\nm`hckpb � k^ b\ ] \hc ephz\bc {ci\ `pa]^qc\a \bc dmc\ia kbm rh j_]iqe \nm`hckpb `pa]^mc\ dh
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]ipsi_aa\ y �\] \bd_bc x d_be cphe ^\e `_e x bphe eh]]pe\ipbe rh\ ^ j\nm`hckpb i\ec\ JL8M9� =�
;=<8M � ^\ si_]g\ d\ dm] \bd_b`\ ] \hc {ci\ `pbecihkc `pa]^mc\a \bc dwb_a krh\a\bc x a _ke i\ec\
^\ a {a\ ]phi ^\e a {a\e z_^\hie \b \bcim\ rh\^ rh\ epkc ^ jpidpbb_b`\a \bc \	 \`chm ua {a \
emrh\bck\^v y �\cc\ `pbci_kbc\ \ec ^km\ t ^_ dk~ `h^cm uka ]peekl k^kcm ek b �* � b v d\ ciphz\i hb
pidpbb_b`\a \bc ]p^wb�ak_^ ]phi hb _^spikcga \ d\ `p�c ] p^wb�ak_^ ehi hb\ a_`gkb\ bpb
dmc\ia kbkec\ uk y\ y dpbc cphc\ \nm`hckpb _da \c hb pidpbb_b`\a\bc ] p^wb�ak_^v y

� �� ������������ ���������� �� !���"� �� #�� �� �������
�m]_i\i ^_ imsh^_ckpb d\ `g_is\ d\ ^_ ]ipsi_aa_ckpb d\ ^ j_]]^k`_ckpb i\rhk\ic _^pie hb

^_bs_s\ d\ ]ipsi_aa_ckpb `_]_l^\ d\ dm`iki\ `\ $pc x t hb bkz\_h a_`ipe`p]krh\ y � k	 mi\bce
^_bs_s\e pbc mcm ]ip]peme rhk ] \ia \cc\bc d\ dm`iki\ d\ a _bkqi\ ]^he ph apkbe ka ]^k`kc\ hb c\^
si_]g\ y � kbek ��� ���� ] \ia \c d\ dm`iki\ ^\ $pc ]_i mc_] \e ewb`gipb\e � `\ si_]g\ \ec ciqe ]_io
ck\^ � ^pie d jhb\ mc_] \ x e\h^\e ^\e cf`g\e d\ ^ j\c_] \ ehkz_bc\ x eh]]pem\e cphc\e kbdm] \bd_bc\e x
epbc _bbpb`m\e _kbek rh\ ^\hie dm] \bd_b`\e _z\` ^\e cf`g\e d\ ^ jmc_] \ `phi_bc\ y

[\ ^_bs_s\ � k^� ��?� ] \ia \c d\ dm`iki\ d\ a _bkqi\ d\e si_]g\e d\ cf`g\e emik\o]_i_^^q^\ �
^\e dm] \bd_b`\e d\ dpbbm\e \bci\ cf`g\e b\ epbc ]_e `pbbh\e a _ke ^\ si_]g\ d\ `pbci� ^\ \ec
\bckqi\a \bc dmc\ia kbm y

[\e ^_bs_s\e �_d\ ���� \c �cg_]_e`_bo � ���� ] \ia \cc\bc rh_bc t \hn d\ dm`iki\ hb si_]g\
d\ $pc d\ dpbbm\e t hb bkz\_h a_`ipe] `p]krh\ \c d_be hb `_di\ _ee\	 smbmi_^ y �_be `\e
d\hn ^_bs_s\e x hb\ cf`g\ `pii\e] pbd t hb\ emrh\b`\ d jkbecih`ckpbe emrh\bck\^^\e c\^^\ rh\ ^\e
_``qe \	\`chme ehi d\e dpbbm\e s^pl_^\e epbc _bbpb`me \b dmlhc d\ l^p` u_``me \b ^\`chi\ x
ph _``qe \b m`ikchi\ ph _``qe \b a keoto
 phiv y � kbek x ^\e dm] \bd_b`\e d\ $pc d\ dpbbm\e \bci\
cf`g\e epbc dmc\ia kbm\e _z_bc a {a\ ^ j\nm`hckpb d\e cf`g\e x ]_i kbc\i]imc_ckpb _leci_kc\ y

[\e dk	 mi\b`\e \bci\ `\e d\hn ^_bs_s\e e\ ekch\bc _h bkz\_h d\ ^_ ewbc_n\ \c dh apdq^\
d\ `p�c y � jhb ] pkbc d\ zh\ ewbc_n krh\ x hb\ cf`g\ `pii\]epbd t hb l^p ` d jkbecih`ckpbe � \b
�cg_]_e`_bo �x \^^\ `pii\e]pbd t hb _]] \^ d\ ]ip`mdhi\ x `\ rhk p	 i\ d jhb\ ]_ic hb\ a\k^^\hi\
^kekl k^kcm dh `pd\ \c hb\ ]^he |_`k^\ imhck^ke_lk^kcm y � jhb ]pkbc d\ zh\ `pa]^\n kcm x ^\ `p�c d\
`pbecih`ckpb uka ]^k`kc\ d_be ^\ ^_bs_s\v d\ ^_ `pbecih`ckpb dh si_]g\ d\ $pc d\ dpbbm\e
\ec ]iphzm ]ip] pickpbb\^ t ^_ c_k^^\ d\ `\ si_]g\ x a {a \ \b \bzkipbb\a\bc dkeciklhm y �\cc\
]ip]ikmcm \ec |pbd_a\bc_^\ ]phi ^_ dm�bkckpb d jhb apdq^\ d\ `p�c _eep `km _h ^_bs_s\ ���� y �\
apdq^\ ] \ia \c d j\ngkl \i d\e pidpbb_b`\a\bce p	 i_bc d\e `pa]ipa ke \b c\a]e a _ke _heek
\b amapki\ �� x � x ��� y

� �� ���������� ��� �� !���"� ��� ��� � ��"���
�b\ _i`gkc\`chi\ dkeciklhm\ \ec zh\ `paa\ hb \be\al^\ d jhbkcme d\ `_^`h^ bF `g_`hb\

_eep`km\ t hb apdh^\ d\ amapki\ ^F y [ jpidpbb_b`\a \bc `pbekec\ _^pie t _	\`c\i t `g_rh\
ci_bekckpb 6 urhk `pii\e] pbd t hb\ dpbbm\ �\b _eeksb_ckpb hbkrh\�v hb apdh^\ a mapki\ ^ ]6`
\c t `g_rh\ 
 pl , ^\ ]ip`\ee\hi b ], ` ehi ^\rh\^ k^ e\i_ \nm`hcm y [ jpidpbb_b`\hi e] m`k�\ \b phci\
rh\^e mzqb\a\bce `pbdkckpbb\bc ^\ dma _ii_s\ ph ^_ ]im\a]ckpb d jhb\ cf`g\ usmbmi_^\a \bc
�b d\ `paahbk`_ckpb \c �b d\ cf`g\ d\ `_^`h^v y

�



� �� �� ��Q�����TPUP��  S��� S P� ��Q�����TPUP�� �� ���UP
� \hn bkz\_hn d jpidpbb_b`\a \bc ] \hz\bc {ci\ dkeckbshme �
� � :�93< �3� =�	 M � pidpbb_b`\a\bc s^pl_^ d\e b�hde dh si_]g\ d\ dm] \bd_b`\ ucf`g\e

\c dpbbm\ev ehi ^\e i\eephi`\e u]ip `\ee\hie \c a pdh^\e a mapki\v y
� � =�93< �3� =�	 M � pidpbb_b`\a\bc ^p `_^ d\e ]ip`\eehe `pb`hii\bce ehi ^\ ]ip`\ee\hi \c d\e

kbecih`ckpbe _cpa krh\e ]phi a kbka ke\i ^\e c\a]e d j_cc\bc\ u]_i \n\a]^\ _bck`k]_ckpb
dh `g_is\a \bc d jhb\ ^ksb\ d_be ^\ `_`g\ ph _z_b`\a \bc d\e `paahbk`_ckpbev y

�phe b\ bphe kbcmi\eepbe d_be `\ `g_]kci\ rh jt ^ jpidpbb_b`\a\bc a _`ipe`p]krh\ x ^ jpidpbb_bo
`\a \bc a k`ipe`p]krh\ mc_bc eh]]pem im_^kem ^p `_^\a \bc ehi `g_rh\ ]ip`\ee\hi ]_i ^\ ewecqa \ y

�_^`h^\i hb pidpbb_b`\a\bc `pbekec\ dpb` t _^^ph\i t `g_rh\ b�hd dh si_]g\ udpbbm\
ph cf`g\v hb\ i\eephi`\ \b `pa]^mc_bc ^_ i\^_ckpb d\ ]im`md\b`\ @ kb kck_^\ y �g_rh\ \nm`hckpb
dh ]ipsi_aa\ _]iqe pidpbb_b`\a\bc dm�bkc hb\ i\^_ckpb d jpidi\ ]_ick\^ @F ehi ^ j\be\al^\
d\e dk	 mi\bc\e kbecih`ckpbe _cpa krh\e \nm`hcm\e y � _be cphe ^\e `_e x @F dpkc {ci\ `pa]_ckl^\
_z\` @ � ^ jpidpbb_b`\a\bc `_^`h^m \ec dkc �_da keekl ^\� ek x ] phi cphc\ \nm`hckpb \c ]phi cphc
`ph]^\ d jkbecih`ckpbe _cpa krh\e ]C- . C
 ` _]]_ic\b_bc i\e] \`ckz\a \bc _hn 
 ple , - \c , 
 _^pie �

], - @ , 
 ` *� ]C - @F C
 ` /

� �� �� �Rg������� i��S��gP� R�i� �g� S��P� S ���Q�����TPUP��
�phi im_^ke\i \c `pbci� ^\i ^ jpidpbb_b`\a\bc `_^`h^m x ^ jpidpbb_b`\hi hck^ke\ `\ic_kb\e ]iko

a kckz\e eh]]pem\e |phibk\e ]_i ^\ ewecqa \ y �_h| ]im`kem x cphc\e `\e ]ika kckz\e epbc eh]]pem\e
d\ `p�c `pbec_bc y

hgTi���� Q �i�P ��T�P � �b\ cf`g\ uhb b�hd dh ��V v ] \hc {ci\ \nm`hcm\ ehi hb ]ipo
`\ee\hi rh\^`pbrh\ y

O�U Ui��T����� � �b ]ip `\ee\hi ] \hc ^ki\ ph m`iki\ hb pl
 \c d_be b jka]pic\ rh\^ apdh^\
a mapki\ dkec_bc y [\ `p�c d\ ^ j_``me t E dpbbm\e \ec eh]]pem l pibm ]_i � /E p
 � \ec hb\
`pbec_bc\ d\ ^_ a _`gkb\ ��� x ��� y [\e _``qe a mapki\ epbc _ewb`gipb\e y �phi `pbci� ^\i ^ jpio
dpbb_b`\a \bc uzk_ ^\e ci_bekckpbe x hb\ cf`g\ _``qd\ \b ^\`chi\ t d\e dpbbm\e m`ikc\e ]_i
e\e ]imdm`\ee\hiev x d\e phck^e d\ ewb`gipbke_ckpb s^pl_hn epbc eh]]peme dke] pbkl^\e uz\iiphe x
ema _]gpi\ev y

fiRS�T����� � [_ dh]^k`_ckpb `pbekec\ t \nm`hc\i ]^hek\hie |pke hb\ a {a \ cf`g\ ehi dk|o
|mi\bce ]ip`\ee\hie � `\`k ] \hc ] \ia \cci\ d\ `pbecihki\ d\e pidpbb_b`\a \bce a kbka ke_bc ^\e
`p�ce d\ `paahbk`_ckpb y

� ������� � �\ic_kbe _^spikcga \e d jpidpbb_b`\a\bc hck^ke\bc \b phci\ hb\ p] mi_ckpb d\
]im\a]ckpb x rhk ] \ia \c d\ ehe] \bdi\ hb\ cf`g\ _h `phie d\ epb \nm`hckpb ]phi ^_ i\^_b`\i x
mz\bch\^^\a \bc ]^he c_id x ehi hb _hci\ ]ip`\ee\hi ��� x �� y � \hn cw]\e d\ ]im\a]ckpb epbc
dkeckbshme �

� � =� 9:8=3; �:9 9MJL� :99:� M � ^pierh jhb\ cf`g\ \ec dm]^_`m\ ehi hb _hci\ ]ip`\ee\hi x epb
\nm`hckpb i\]i\bd d\]hke epb dmlhc y

�



� � =� 9:8=3; � ^pierh jhb\ cf`g\ \ec dm]^_`m\ ehi hb _hci\ ]ip`\ee\hi x epb \nm`hckpb i\]i\bd
t ]_icki d\ e_ d\ibkqi\ kbecih`ckpb \nm`hcm\ y

�b _^spikcga \ d jpidpbb_b`\a \bc ;3; �� 9LM�� 8=� b jhck^ke\ _h`hb\ d\ `\e p] mi_ckpbe � k^ ] \id
cphc `pbci� ^\ ehi hb\ cf`g\ dme rh jk^ ^ j_ dma _iim\ ehi hb ]ip`\ee\hi x e_h| kb|pia _ckpb ehi e_
c\ia kb_kepb y [\ `p�c d jhb\ p] mi_ckpb d\ a ksi_ckpb \ec eh]]pem `pbec_bc y

� PU ���iP � [ jhck^ke_ckpb d\ ^_ a ksi_ckpb \ec cime ^km\ _h apdq^\ d\ ]ipsi_aa_ckpb u`pa o
a\bc epbc ka ]^ma \bcm\e ^\e cf`g\ev \c _h apdq^\ d\ a _`gkb\ y �_i \n\a]^\ x ek ^\e cf`g\e epbc
e_be l^prh_s\ u` j\ec ^\ `_e d_be ^\ si_]g\ d\ dm]\bd_b`\v x ^_ a ksi_ckpb \ec kbhck^\ ^pierh\ ^_
a _`gkb\ \ec `pa]pem\ d\ ]ip`\ee\hie kd\bckrh\e y �_i `pbci\ x \^^\ ] \hc e j_zmi\i hck^\ ehi d\e
a _`gkb\e gmcmipsqb\e ���� y

� �� � ������� ��� ���� ��� �� � ������������ ���
�phe _^^pbe hck^ke\i ]phi `^_eek�\i ^\e ]ipl^qa \e d jpidpbb_b`\a\bc ^_ bpc_ckpb kbcipdhkc\

d_be ���� \c mc\bdh\ d_be ���� ] phi ^\e ]ipl^qa \e _z\` `paahbk`_ckpbe y �phe ^ jmc\bdpbe ] phi
]im`ke\i ^\ `_e p
 ^\ si_]g\ d\ dm]\bd_b`\ \ec `pbecihkc \b `phie d j\nm`hckpb x ^\e `p�ce d\e
cf`g\e \c d\e `paahbk`_ckpbe mc_bc kb`pbbhe 
herh jt ^\hi c\ia kb_kepb y

�\cc\ bpc_ckpb \ec `pbeckchm\ d\ cipke `g_a]e � � . � . � y �\e cipke ]_i_a qci\e ] \ia \cc\bc
d\ iqs^\i ^\ bkz\_h d j_leci_`ckpb d\ ^_ a _`gkb\ zkich\^^\ \c ^\e gw]pcgqe\e ehi ^\ cw] \ d\
si_]g\e `pbekdmime y
	P R���U ���P � dm�bkc ^\ cw] \ d\e ]ip`\ee\hie \c ^\hi bpali\ y �phi bphe �

� � * b � eksbk�\ rh\ ^\e ]ip `\ee\hie epbc kd\bckrh\e \c rh\ ^\hi bpali\ 
 \ec hb\
\bcim\ dh ]ipl^qa \ y

� � * b � eksbk�\ rh\ ^\e ]ip`\ee\hie epbc kd\bckrh\e x ^\hi bpali\ mc_bc eh~ e_bc ph
bpb lpibm y

� � * b7 � kbdkrh\ hb bpali\ �nm d\ ]ip `\ee\hie kd\bckrh\e y
	P R���U ���P � dm�bkc ^\ cw] \ dh si_]g\ d\ ]im`md\b`\ x ^\e c\a]e d j\nm`hckpb d\e cf`g\e x

^\ `p�c d\ `paahbk`_ckpb x ^ j_hcpike_ckpb ph ]_e d\ ^_ dh]^k`_ckpb x ^ j_hcpike_ckpb ph ]_e
d\ ^_ ]im\a]ckpb y
�pb` � * � -� 
���� p
 �

� � - e +_ ��� . _  �� . � �� . ���CE� . ///. �1 � >w]\ dh si_]g\ d\ ]im`md\b`\ d\e cf`g\e y
� � - * _  �� � ^\ si_]g\ d\ ]im`md\b`\ d\e cf`g\e \ec rh\^`pbrh\ a _ke d\ ecih`o

chi\ `pbbh\ �
� � - * _  ��� � ^\ si_]g\ d\ ]im`md\b`\ d\e cf`g\e \ec rh\^`pbrh\ a_ke kb`pbbh

u`pbecihkc \b `phie d j\nm`hckpb v �
� � - * �� � � ^\ si_]g\ d\ ]im`md\b`\ d\e cf`g\e \ec hb _ili\ �
� � - * � � ^\e cf`g\e epbc kbdm] \bd_bc\e y

� � 
 e +��
 . ��
 � . �a G . � . �1 � `paahbk`_ckpb y
� � 
 * ��
 � c\a]e d\ `paahbk`_ckpb dpbbme ]_i ^\ si_]g\ d\ ]im`md\b`\ d\e

cf`g\e y

�



� � 
 * ��
 � � c\a]e d\ `paahbk`_ckpb kb`pbbh _z_bc �b d\ ^_ `paahbk`_ckpb
\	\`ckz\ a _ke `pbec_bc y

� � 
 * ��
 � � � � _ F � c\a]e d\ `paahbk`_ckpb kb`pbbh a_ke zp^ha\ cpc_^
d\ dpbbm\e `paahbkrhm\e l pibm ]_i hb\ `pbec_bc\ |pke ^\ zp^ha\ cpc_^ d\
`_^`h^ y

� � 
 * �a G � ^\ c\a]e d\ `paahbk`_ckpb \bci\ ^_ cf`g\ , \c ^_ cf`g\ D \ec �a G y
� � 
 * � � c\a]e d\ `paahbk`_ckpb ]_icphc ms_hn y
� � 
 * � � c\a]e d\ `paahbk`_ckpbe bh^e y

� �� * e +��_ .
 C� . �1 � ^_ a ksi_ckpb \c ^_ dh]^k`_ckpb epbc _hcpikem\e ph bpb
� �� e +_ F * A._ F * � . �1 � dhim\ d\e cf`g\e �

� �� * ]_ F * A` � cphc\e ^\e cf`g\e pbc hb\ dhim\ d j\n\`hckpb hbkc_ki\ y
� �� * ]_ F * �` � ^\e cf`g\e epbc d\ dhim\e rh\^`pbrh\e \c kb`pbbh\ _z_bc \nm`ho

ckpb y
� �� * � � ^\e dhim\e d\e cf`g\e epbc dm�bk\e ]_i ^\ si_]g\ d\ ]im`md\b`\ d\e

cf`g\e y

	P R���U ���P � dm�bkc ^ jpl
 \`ck| y � _be `\ `g_]kci\ x ^\ lhc e\i_ cph
 phie d\ a kbka ke\i ^_
dhim\ d j\nm`hckpb x `\ lhc \ec bpcm � * �7 �� y

� �� 	
�������� �� ���� � ��� ��!����"� � � ������������ ���
� qe rh\ ^ jpb `pbekdqi\ d\e a _`gkb\e zkich\^^\e bpb cikz k_^\e x ^\ ]ipl^qa \ d\ ciphz\i hb

pidpbb_b`\a \bc p]cka _^ d jhb si_]g\ d\zk\bc ��odk~ `k^\ y }b e jkbcmi\ee\ dpb` t i\`g\i`g\i
d\e g\hikeckrh\e ] p^wb�ak_^\e uzpki\ ^kbm_ki\v ] phz_bc |phibki hb pidpbb_b`\a\bc ]ip`g\ d\
^ jp]cka _^ y

[ j\~ `_`kcm d jhb\ g\hikeckrh\ ] \hco{ci\ mz_^hm\ d\ dkz\ie\e |_�pbe y � _be `\ `phie x bphe
bphe `pbc\bc\ipbe d\ a \ehi\i ^_ rh_^kcm d jhb _^spikcga \ d jpidpbb_b`\a \bc ]_i d\hn `ikcqi\e �

� ����� uph `pa]mckz kcmv � ^\ a _nkaha dh i_]]pic ehi cphe ^\e si_]g\e \bci\ ^_ dhim\
plc\bh\ ]_i ^ jpidpbb_b`\a\bc d\ ^ jg\hikeckrh\ \c ^_ dhim\ plc\bh\ ]_i hb pidpbb_bo
`\a \bc p]cka _^ y

� �i�T��� d jpidpbb_b`\a\bc � ^\ bpali\ d jp] mi_ckpbe i\rhke\e ] phi ^_ a ke\ \b �hzi\
\	 \`ckz\ d\ ^ jpidpbb_b`\a \bc y

� � �� � ���� QP RP����U ��TP �i T�URg��� �� ��g
fg������� � � 3=8 � 	; : �� 39=8�� M J K39J3;;:; �M� M;8� �M 9:8=3 JM � M9� 39� :; �M JM � � ;38L
� ]�`� M<8 �M � :� =� 	� J	 9:�� 398 <	9 83	< �M< � 9:� � M< M;89M �: J	9LM J3;; LM �:9 � K39J3;;:; �M�
� M;8 � 3	9;= �:9 � M8 �: J	9LM JM � K39J3;;:; �M� M;8 3� 8=� : �� � KM<8���J=9M � ]�` * ^ �c

�7 �� ]�`
� �� X7 �� �

�; J=8 �	 K	; : �� 39=8�� M � M<8 � �:�� 93�� L �3	 M; �39M � ��3�� L8=8=� � <= � ]�` B � �
�b _^spikcga \ � \ec d j_hc_bc ]^he \~ `_`\ rh\ epb i_ckp � ]�` \ec ] \ckc y [_ dma _i`g\ d_be

^\ `_e d jhb ]ipl^qa \ ��o`pa]^\c \ec dpb` d\ ciphz\i ^_ a \k^^\hi\ g\hikeckrh\ ] peekl ^\ y �b
|_kc ^_ ]^h]_ic dh c\a]e bphe b\ epaa\e `_]_l^\e rh\ d\ dpbb\i hb\ l pib\ eh] mik\hi\ dh

�



i_ckp d\ ^_ a \k^^\hi\ g\hikeckrh\ u\b mchdk_bc ^\ i_ckp d jhb\ g\hikeckrh\ `pbbh\v \c hb\ lpib\
kb|mik\hi\ d\ `\ i_ckp y

�b\ c\`gbkrh\ `^_eekrh\ ] phi plc\bki hb\ lpib\ kb|mik\hi\ dh i_ckp \ec l_em\ ehi ^\ imeh^c_c
ehkz_bc x |_`k^\ t dmapbci\i \c _]] \^m �cgmpiqa \ d\ ^ jka]peekl k^kcm� ���� y
��g���UP � � 8:;8 J3;; L 	; � 934��� M J K39J3;;:; �M� M;8 M8 	; M;8=M9 � � <= �: �	 M<8=3; JM
<:�3=9 <= 	; � 9:� � M ( � M	 8��89M 39J3;;:; �L M; � 	;=8L< JM 8M�� < 3	 � 3=;< M<8 �� ��3�� �M8
: �39< 3; ; M � M	 8 �:< M<� L9M9 :�3=9 	;M � M	9=<8=�	 M � 3	9 �M � 934��� M J K39J3;;:; �M� M;8 :�:;8
	; 9:8=3 =;� L9=M	9 � � � A
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[_ z_^\hi dh i_ckp d\ ] \i|pia _b`\ ] \ia \c d\ `\ib\i ^_ `pa]^\n kcm ]i_ckrh\ dh ]ipl^qa \ \c d\
ci_dhki\ ^ j_hsa\bc_ckpb d\ ^_ `pa]^\n kcm dh ]ipl^qa \ \b |pb`ckpb d\e bphz\_hn ]_i_aqci\e
kbcmsime _h apdq^\ y
� jhb ]pkbc d\ zh\ ]i_ckrh\ x ^ jg\hikeckrh\ d\ a\k^^\hi i_ckp b j\ec ]_e |pi`ma \bc `\^^\ t kbcmsi\i
ek ^\ ehi`p�c kbdhkc ]_i e_ a ke\ \b �hzi\ e j_zqi\ cip] ka]pic_bc y

� � �� 	i�T��� Q ���Q�����TPUP��
fg������� � � 3=8 � 	; : �� 39=8�� M J K39J3;;:; �M� M;8 M8 ( 	; � 9:� � M JM JL� M;J:; �M �	 M��
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�:9 � � 3	9 M� L�	 8M9 ( �

�^ \ec ephz\bc dk~ `k^\ d\ em]_i\i _ ]ikpik ^\ ehi`p�c ^km t ^_ a ke\ \b �hzi\ d\ ^ jpidpbb_bo
`\a \bc d\ ^_ ^pbsh\hi d\ ^ jpidpbb_b`\a\bc ^hkoa {a\ u`_i_`cmikem ]_i ^\ i_ckpv y �heek x epb
mchd\ \ec l_em\ ehi ^ j_b_^we\ dh i_ckp \c `pa]^mcm\ ]_i ^_ ]ike\ \b `pa]c\ d\e p] mi_ckpbe
]phi ^ jpidpbb_b`\a \bc y

[\ ehi`p�c ] \hc {ci\ em]_im \b d\hn ]_ick\e � d jhb\ ]_ic ^\e p] mi_ckpbe i\rhke\e ]phi ^\
`_^`h^ d\ ^ jpidpbb_b`\a \bc \c d j_hci\ ]_ic `\^^\e hck^kem\e ] phi \nm`hc\i ^\ si_]g\ d\ cf`g\e
\b s_i_bckee_bc ^\ i\e] \`c d\ ^_ i\^_ckpb d\ ]im`md\b`\ y

O�Q�P ������iP � � _be ^\ `_di\ ec_ckrh\ x ^\ si_]g\ mc_bc `pbbh t ^_ `pa]k^_ckpb x ^\ `_^`h^
d\ ^ jpidpbb_b`\a\bc b jka]^krh\ ]_e d\ ehi`p�c y �_i `pbci\ epb `pbci� ^\ bm`\eekc\ hb ehio
`p�c ^km � _h apkbe � t ^_ c_k^^\ dh si_]g\ y [_ im_^ke_ckpb d jhb pidpbb_b`\a \bc ]imo`_^`h^m
mc_bc cikz k_^\ x bphe `pbekdmi\ipbe hbkrh\a \bc ^\ i_ckp d\ ] \i|pia _b`\ ]phi ^ j_b_^we\ d\e
_^spikcga \e d jpidpbb_b`\a\bc ec_ckrh\ y

O�Q�P Q���U ��iP � � _be ^\ `_di\ dwb_a krh\ x _h ehi`p�c d\ `pbci� ^\ e j_
 phc\ _heek `\^h k
dh `_^`h^ d\ ^ jpidpbb_b`\a \bc y �_be cphe ^\e `_e x `g_rh\ b�hd \c `g_rh\ ci_bekckpb d\z_bc
{ci\ ]^_`me x k^ \ec lpibm kb|mik\hi\a \bc ]_i ^_ c_k^^\ dh si_]g\ y

H ������� � �phi \n]ika \i ^\ ehi`p�c d jpidpbb_b`\a \bc x d_be ^_ ehkc\ bphe dmeksb\ipbe
]_i � � ^\ bpali\ d\ cf`g\e \c ]_i � X ^\ bpali\ d\ ci_bekckpbe y �paa\ cphe ^\e b�hde epbc
eh]]peme d j_ikcm lpibm\ x bphe dmeksb\ipbe ]_i E * � � � � X ^\ bpali\ d\ b�hde d_be ( \c
]_i E  ^\ d\sim d\ ( y �b\ l pib\ ehi ^_ c_k^^\ dh si_]g\ \ec dpb` EE  y
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�phe ]ime\bcpbe d j_lpid ^\e imeh^c_ce ]im^ka kb_ki\e `pb`\ib_bc ^ jpidpbb_b`\a \bc udwb_o
a krh\ ph ec_ckrh\v e_be `paahbk`_ckpb y

� � � ��� ��� � �� �� �	
 �� �  � �����  ��!����"� � �� �����
� _be ^\ `_e d\ ^_ imsh^_ckpb dwb_a krh\ d\ ^_ `g_is\ x ^ jpidpbb_b`\a \bc ^\ ]^he i\b`pbcim

\b ]i_ckrh\ `pbekec\ l_ekrh\a\bc x ^pierh jhb ]ip `\ee\hi d\zk\bc kb_`ck| x t ^h k _^^ph\i hb\ cf`g\
]i{c\ e jk^ \b \n kec\ y �b c\^ pidpbb_b`\a \bc \ec _]] \^m �_^spikcga \ d\ ^kec\� � k^ i\rhk\ic d\
smi\i hb\ ecih`chi\ mzp^h_bc dwb_a krh\a\bc \c ] \ia \cc_bc d j_``md\i _hn cf`g\e ]i{c\e y

� _be `\cc\ e\`ckpb x e\h^ ^\ i_ckp d\ ] \i|pia _b`\ d jhb c\^ _^spikcga \ ]phi hb si_]g\ d\
]im`md\b`\ rh\^`pbrh\ \ec mchdkm y [\ ehi`p�c kbdhkc ]_i e_ a ke\ \b �hzi\ ehi hb\ _i`gkc\`chi\
dkeciklhm\ us\eckpb dh si_]g\ \c `pbci� ^\ d\ ^ jpidpbb_b`\a\bc d jhb\ ]_ic x kbcipdh`ckpb d\e
`paahbk`_ckpbe d j_hci\ ]_icv \ec mchdkm d_be ^_ e\`ckpb � y
��g���UP � � ��� � = �M< �3�� 	;=�:8=3;< ; M <3;8 �:< � 9=< M< M; �3�� 8M� 83	 8 : �� 39=8�� M
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�phe i_]] \^pbe ^_ ]i\hz\ d\ `\ imeh^c_c `_i epb e`gma _ kbc\izk\bc d_be d\ bpali\he\e dmo
apbeci_ckpbe y
�pkc 57 ^_ ^pbsh\hi d\ ^ jpidpbb_b`\a \bc |phibk ]_i ^ j_^spikcga \ d\ ^kec\ ehi 
 a_`gkb\e y �b
_^spikcga \ d\ ^kec\ \ec c\^ rh\ x t `g_rh\ kbec_bc x _h apkbe hb ]ip`\ee\hi \nm`hc\ hb\ cf`g\ y
� kbek x ek t hb kbec_bc dpbbm hb ]ip `\ee\hi \ec kb_`ck| _^pie k^ \n kec\ _h apkbe hb ]ip`\ee\hi
rhk \nm`hc\ hb\ cf`g\ y �pkc 6a � ^ jhb\ d\e cf`g\e rhk e j\ec c\ia kbm t ^_ d_c\ 57 \c epkc �a � ^_
d_c\ d\ dmlhc d j\nm`hckpb d\ 6a � y � \hn `_e ] \hz\bc {ci\ dkeckbshme �
`_e � � epkc _h`hb ]ip`\ee\hi b j_ mcm kb_`ck| _z_bc �a � y
`_e � � epkc k^ \n kec\ _h apkbe hb ]ip `\ee\hi kb_`ck| t hb `\ic_kb kbec_bc _z_bc �a � y �pkc � ^_

]^he si_bd\ d_c\ _z_bc �a � t ^_rh\^^\ _h apkbe hb ]ip `\ee\hi \ec kb_`ck| y � � x 6a � b j\ec
]_e ]i{c\ `_i ekbpb \^^\ _hi_kc mcm _	\`cm\ t hb ]ip`\ee\hi kb_`ck| y �pb` k^ \n kec\ hb\
cf`g\ 6a � c\^^\ rh\ 6a � \ec \b `phie d j\nm`hckpb t � \c 6a � @ 6a � y �pkc �a � ^_ d_c\ d\ dmlhc
d j\nm`hckpb d\ 6a � y

�b _]]^krh_bc im`hiekz\a \bc `\ e`gma _ 
herh jt `\ rh\ ^\ `_e � _iikz\ x bphe `pbecihkepbe hb\
emrh\b`\ d\ cf`g\e 6a � @ / / / @ 6a � @ 6a � c\^^\ rh\ x t cphc kbec_bc x epkc cphe ^\e ]ip `\ee\hie
epbc _`ck|e epkc hb ]ip`\ee\hi \nm`hc\ hb\ cf`g\ 6a � uA B C B D v y

�pkc 5 ^\ c\a]e a kbka _^ ehi hb bpali\ kb�bk d\ ]ip`\ee\hie \c 5 - ^\ bpali\ cpc_^
d jp] mi_ckpbe \nm`hcm\e uc\a]e ehi hb ]ip`\ee\hi emrh\bck\^ x _]]\^m _heek ci_z_k^v y [\ c\a]e
cpc_^ d jkb_`ckz kcm !" \ec dm�bk ]_i !" * 
57 � 5 - y �phi A B C B D x epkc #F ^_ dhim\ d\ ^_
cf`g\ 6a � y �phe _zpbe !" B ]
 � A` � GF$ - #F x d jp
 �

_ 57 B 5 - � ]_ � A`
G%

F$ - #F /
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�b phci\ x ^\e cf`g\e 6a � x A B C B D mc_bc ehi hb `g\a kb `ikckrh\ x � Ga$ - #F B 5 y }b _
�b_^\a \bc �

57 B 5 -



� �A � A

 � 5 u�v

�_i _k^^\hie x epkc 5 �7 ^_ ^pbsh\hi d\ ^ jpidpbb_b`\a \bc p]cka _^ y }b _ 5 B 5 �7 \c x `paa\ 5 -
p]mi_ckpbe dpkz\bc {ci\ \nm`hcm\e ]_i cphc pidpbb_b`\a \bc x 
5 �7 � 5 - y � \a]^_�_bc d_be �x
pb plck\bc � 57 B �� � -7 � 5 �7 y �

[\ cgmpiqa \ ]im`md\bc � \ec dpbbm d_be hb\ z\iekpb i\eci\kbc\ y ��� y � \ a _bkqi\ ]^he
smbmi_^\ x ^_ lpib\ � i\ec\ kb`g_bsm\ ^pierh\ ^_ i\^_ckpb d\ ]im`md\b`\ @ � `pbekdmim\ ]_i
^ j_^spikcga \ d\ ^kec\ \ec ]^he |pic\ rh\ `\^^\ @ hck^kem\ ]phi `_^`h^\i ^ jpidpbb_b`\a \bc p]cka _^ y
[_ ]i\hz\ \ec dki\`c\ ]hkerh\ pb _hi_ \b`pi\ 6a � @ / / / @ 6a � @ 6a � y � ^_ki\a \bc x ^_ a {a \
i\a _irh\ e j_]]^krh\ ek ^_ dhim\ d\e cf`g\e \ec _hsa\bcm\ _ick�`k\^^\a \bc y �\^t ka ]^krh\
rh\ bk ^ j_
 phc d\ `pbci_kbc\e d\ ]im`md\b`\ c\^^\e rh\ d\e l_iikqi\e d\ ewb`gipbke_ckpb ] phi
plc\bki hb si_]g\ d\ dm]\bd_b`\ lk\b ecih`chim u]_i \n\a]^\ e\a ko]_i_^^q^\v x b k ^ jkbe\ickpb
_ick�`k\^^\ d jp] mi_ckpbe d\ dm`ph]\ ]phi rh\ cphc\e ^\e cf`g\e _k\bc ^_ a {a \ dhim\ b\ ] \hz\bc
_am^kpi\i ^\ i_ckp d jhb _^spikcga \ d jpidpbb_b`\a \bc \b ^ksb\ y

� PU ���iP � R���T �RP QP I �P�� T�����iT��� � �b `pip^^_ki\ d\ ^ j\b`_di\a \bc �x pb plo
ck\bc hb\ dmapbeci_ckpb `pbecih`ckz\ smbmi_^\ dh ]ikb`k] \ d\ � i\bc ] phi d\e cf`g\e d\ ^pbo
sh\hi _ilkci_ki\ u\c bpb |pi`ma \bc hbkc_ki\ev y
O��� SS���P � � = 	; � 93� 9:�� M �:9: � ���M M� M�8	 M 5 - 3� L9:8=3;< �8M�� < < L�	 M;8=M�� M8 � M	 8
< KM� L�	 8M9 M; 8M�� < �:9: � ���M � =; =� : � 5 <	9 	; ;3� 49M =;� ;= JM � 93�M<< M	9<� : �39< =� � M	 8
�89M M� L�	 8L <	9 
 � 93�M<< M	9< M; 8M�� <
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� 5 � u�v

� �� ����� �� ��������� ��� �� �����
�b\ rh\eckpb b_chi\^^\ \ec _^pie d\ dmc\ia kb\i e jk^ \ec ] peekl ^\ d jplc\bki hb i_ckp d\

] \i|pia _b`\ kb|mik\hi t �� � -7 � x epkc ehi ^\ a {a\ ]ipl^qa \ epkc \b hck^ke_bc d\e p] mi_ckpbe
]^he ]hkee_bc\e ] phi im_^ke\i ^ jpidpbb_b`\a \bc x `paa\ ^\ cki_s\ _^m_cpki\ ph ^_ a ksi_ckpb y
�\ ]ipl^qa \ \ec mchdkm d_be ���� p
 ^_ ]ip] pekckpb ehkz_bc\ \ec ]iphzm\ y
��g���UP � ���� � = �M< 8M�� < JM �3�� 	;=�:8=3; ; M <3;8 �:< � 9=< M; �3�� 8M� �� � -7 � M<8
	;M 439; M =;� L9=M	9M � 3	9 �M 9:8=3 J K	; : �� 39=8�� M J K39J3;;:; �M� M;8 JL8M9� =; =<8M :�M� 3	
<:;< � =� 9:8=3; ��; : �� 39=8�� M � 934:4=�=<8M <:;< � 9LM�� 8=3; ; M � M	 8 :�3=9 	; 9:8=3 JM � M9� 39� :; �M =;� L9=M	9
� �� � -�7 � � 9:8=3 �	 = M<8 348M;	 �:9 	; : �� 39=8�� M JM �=<8M J:;< �M�	 M� �M< 8��� M< :� M�8LM<
:	� � 93�M<< M	9< =;:�8=� < < 3;8 8=9LM< :	 �:<:9J �:9� = � KM;< M� 4�M JM< 8��� M< � 9�8M< �
�\h^\ ^_ ]i\hz\ d\ ^_ ]i\a kqi\ ]_ick\ \ec k`k ]ime\bcm\ `_i \^^\ hck^ke\ ^_ `pbecih`ckpb d jhb
_dz\ie_ki\ x c\`gbkrh\ |imrh\aa\bc hck^kem\ ] phi plc\bki d\e lpib\e kb|mik\hi\e ehi hb _^spo
ikcga \ t ^_ zp^m\ y �^ e j_skc d\ `pbecihki\ hb\ kbec_b`\ dh ]ipl^qa \ im_^ke_bc ^\ ]ki\ `_e \c d\
apbci\i rh\ `\ ]ki\ `_e b\ ] \hc {ci\ mzkcm ]_i _h`hb _^spikcga \ d jpidpbb_b`\a \bc y

�?



[\ ]ki\ `_e \ec plc\bh ]phi ^ jkbec_b`\ ehkz_bc\ dh\ t V i_g_a ���� y ( `pbck\bc A� _ ]_ � A`
cf`g\e kbdm] \bd_bc\e � hb\ cf`g\ � \ec d\ ^pbsh\hi _ c_bdke rh\ ^\e �G x A B D B _ ]_ � A`
_hci\e epbc d\ ^pbsh\hi �y [ jpidpbb_b`\a \bc p]cka _^ \ec d\ ^pbsh\hi _ � k^ \ec plc\bh \b
\nm`hc_bc � - ehi hb ]ip`\ee\hi \c ^\e _ ]_ � A` cf`g\e �G ehi ^\e _ � A _hci\e ]ip `\ee\hie y

�h`hb _^spikcga \ d jpidpbb_b`\a\bc t ^_ zp^m\ b\ ] \hc |_ki\ d jgw]pcgqe\ ehi ^_ ^pbsh\hi
d jhb\ cf`g\ rhk \ec kb`pbbh\ c_bc rh\ ^_ cf`g\ b j\ec ]_e c\ia kbm\ y [_ c\`gbkrh\ d\ ^ j_dz\ie_ki\
`pbekec\ _^pie t |_ki\ \b epic\ rh\ ^_ ^_ cf`g\ � epkc dma _iim\ ^\ ]^he c_id ] peekl ^\ y �g_rh\
|pke rh\ ^ jpidpbb_b`\hi ^_b`\ ^ j\nm`hckpb d jhb\ cf`g\ ehi hb ]ip `\ee\hi x bphe eh]]pe\ipbe
dpb` rh\ `\cc\ cf`g\ \ec hb\ cf`g\ �G x d\ ^pbsh\hi �y � kbek ^ jpidpbb_b`\hi b\ ] \hc d\a _bd\i
^ j\nm`hckpb d\ ^_ cf`g\ � rh j_]iqe rh\ cphc\e ^\e cf`g\e �G _k\bc mcm \nm`hcm\e x dpb` _h ]^he
c�c _h cp] ]_ � A` y [_ ^pbsh\hi d\ ^ jpidpbb_b`\a\bc dm^kzim \ec _^pie d\ ^pbsh\hi _h apkbe
]_ � A` � _ x `\ rhk a pbci\ ^_ l pib\ kb|mik\hi\ y �^ \ec `^_ki rh\ ^_ ]im\a]ckpb ph ^_ a ksi_ckpb
b\ ]\hz\bc _a m^kpi\i `\ i_ckp y � y

�b `pbemrh\b`\ x b k ^_ a ksi_ckpb bk ^ jkbcipdh`ckpb d j_^m_cpki\ b\ ] \hz\bc _am^kpi\i ^\ i_ckp
d\ ] \i|pia _b`\ \b `pa]_i_kepb d jhb _^spikcga \ d\ ^kec\ y

� �� � ������ �  � ����	� �� � �����
� k ^_ dhim\ d\e cf`g\e \ec eh]]pem\ `pbbh\ x cik\i ^_ ^kec\ u]_i \n\a]^\ \b pidpbb_b�_bc \b

]ikpikcm ^\e cf`g\e ^\e ]^he ^pbsh\ev b\ ] \ia \c ]_e d j_a m^kpi\i ^_ lpib\ d\ V i_g_a y �_i `pbci\ x
k^ \ec ]peekl ^\ d jplc\bki hb\ _a m^kpi_ckpb \b i\eci\ksb_bc ^_ `^_ee\ d\ si_]g\e `pbekdmime y

� kbek ek ^\e cf`g\e epbc kbdm] \bd_bc\e ^\ ]ipl^qa \ i\ec\ ��o`pa]^\c uimdh`ckpb _h ]ipo
l^qa \ d\ ^_ ]_ickckpb v a _ke ^ jg\hikeckrh\ [�>� � �:9� M<8 � 93�M<<=;� 8=� M � 9<8 � u_^spikcga \
d\ ^kec\ _z\` ^_ ^kec\ d\e cf`g\e cikm\ \b pidi\ dm`ipkee_bc d\ dhim\v ] \ia \c d jplc\bki hb i_ckp
d\ �� �

A
�
 ���� y

�b\ i\ecik`ckpb ]^he kbcmi\ee_bc\ \ec `\^^\ p
 cphc\e ^\e cf`g\e pbc ^_ a {a\ dhim\ x `\ ephe
]ipl^qa \ mchdkm d_be ^_ e\`ckpb ehkz_bc\ e\izki_ d\ l_e\ d\ `pa]_i_kepb ^pie d\ ^ jmchd\ d\
^ jka]_`c d\e `paahbk`_ckpbe y

� �� � ������ �  � �� � 	
 �� �  � �����
��g���UP � � � ; KM� =<8M �:< J K: �� 39=8�� M J K39J3;;:; �M� M;8 � 3	9 �M � 934��� M b 	 _ �� � _ a *
A 	�7 �� :�:;8 	; 9:�� 398 JM � M9� 39� :; �M =;� L9=M	9 � �

� <= � �* �� �
�\ imeh^c_c \ec dmdhkc dh imeh^c_c ehkz_bc ]_i ^\ cgmpiqa \ d\ ^ jka]peekl k^kcm �
	PUUP � �
�� �M � 934��� M JM JL�=JM9 � 3	9 	; � 9:� � M JM � 9L�LJM; �M �	 M��3;�	 M < K=� M� =<8M
	; 39J3;;:; �M� M;8 �: �=JM JM �3;�	 M	9 :	 � �	< � M<8 �� ��3�� �M8�
�phe _^^pbe hck^ke\i hb\ i\dh`ckpb dh ]ipl^qa \ �[ ���� rhk \ec hb ]ipl^qa \ `pbbh ��o
`pa]^\c y }b i_]]\^^\ rh jhb\ ��=�	 M hb si_]g\ dpbc cphe ^\e epaa\ce epbc _d
 _`\bce y �^ \ec
mzkd\bc rh\ ek ( - * ] - .� -` \ec hb\ `^krh\ \c ek ( 
 * ]
 .� 
 ` _ ^\ a {a\ bpali\ d\ epaa\ce
rh\ ( - u 	 - 	 * 	
 	v a _ke b j\ec ]_e hb\ `^krh\ x _^pie 	� - 	 � 	� 
 	y
[\ ]ipl^qa \ �[ ���� \ec ^\ ehkz_bc �

� ������TP � �b si_]g\ bpbopik\bcm ( * ] .� ` \c hb \bck\i D y
� �iP����� � �n kec\ocok^ d_be ( hb\ `^krh\ d\ c_k^^\ D �

��



�phe imdhkepbe hb\ kbec_b`\ d\ �[ ���� t hb\ kbec_b`\ d\ b 	_ �� . _ a * A 	�7 �� d\ ^_ a _bkqi\
ehkz_bc\ u^_ �shi\ � k^^heci\ ^_ imdh`ckpb v y �pkc # * �G� -�G


 ^\ bpali\ d j_i{c\e d_be hb\ `^krh\
d\ c_k^^\ D � �pkc D � * 	 	 � D \c # � * 	� 	 � # y
}b `pbekdqi\ ^ jkbec_b`\ ehkz_bc\ d\ b 	_ �� . _ a * A 	�7 �� �

� [\ bpali\ d\ a _`gkb\e \ec 
 * ��� +D . # � D � . # � 1 � A y
� �phi `g_rh\ epaa\c � e  x pb kbcipdhkc hb\ cf`g\ 5 � \c ]phi `g_rh\ _i{c\ � e � hb\

cf`g\ �	 y }b _ 5 � @ �	 ek � \ec hb\ \nci\a kcm d\ � y
� }b _
 phc\ ]�
 � # � D � # � � D � ` cf`g\e 
 � ]c * A. ///.
 � D` x �� ]d * A. ///.
 � # � D �`

\c � ]� * A. ///.
 � # �` _z\` ^\e ]im`md\b`\e 
 � @ �� @ � x �c . d . � y
[\ bpali\ cpc_^ d\ cf`g\e \ec �
 y �b pidpbb_b`\a \bc z_^kd\ _z\` �7 �� * � b\ ] \hc dpb`
]_e _zpki d\ c\a]e d jkb_`ckz kcm y
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� �h]]pepbe rh\ ( `pbck\bc hb\ `^krh\ d\ c_k^^\ D x _^pie k^ \n kec\ hb pidpbb_b`\a\bc
z_^kd\ d\ ^pbsh\hi � uzpki �shi\ �v y

� �h]]pepbe rh jpb _ hb pidpbb_b`\a \bc z_^kd\ d\ ^pbsh\hi � x _^pie ( `pbck\bc hb\ `^krh\
d\ c_k^^\ D y

��



�^ \ec mzkd\bc rh\ ^\e cf`g\e rhk _]]_ick\bb\bc t d\e `g\a kbe d\ ^pbsh\hi � dpkz\bc {ci\
\nm`hcm\e _h ]^he c�c y � kbek 
 � x �� \c � epbc \nm`hcme _hn kbec_bce �x � \c � i\e] \`ckz\a \bc y

� ^ jkbec_bc � pb ] \hc \nm`hc\i _h ]^he D cf`g\e d\ cw] \ 5 y �h]]pepbe rh\ e\h^\a \bc
D- � D cf`g\e |pia \bc hb\ `^krh\ y �\`k d kc rh jk^ w _hi_ `\ic_kbe ]ip `\ee\hie rhk zpbc i\ec\i
kb_`ck|e ] \bd_bc ^_ d\hn kqa \ hbkcm d\ c\a]e ]hkerh\ ^\e cf`g\e d\ cw] \ � u` j\ecotodki\ ^\e
_i{c\e _d
 _`\bc\e _hn D epaa\ce \nm`hcme t ^ jkbec_bc �v rhk epbc ^kl \im\e epbc a pkbe d\ # y
�_i `pbemrh\bc x ^ jpidpbb_b`\a \bc b\ ] \hc ]_e c\ia kb\i t 6 * � y �
� �� ��� � ���� ��� ������� � ��� � �� �	
 �� �  � �����  � ���!����"� � ��

���� ���� ��"��
[_ ep^hckpb dh ]ipl^qa \ hck^ke\ hb _^spikcga \ d jmckrh\cc_s\ rhk _eep `k\ t `g_rh\ cf`g\

dh si_]g\ hb \bck\i y [ jmckrh\cc_s\ e\ |_kc d\ ^_ |_�pb ehkz_bc\ ���� y � dmeksb\ ^ j\be\al^\ d\e
cf`g\e bpb mckrh\ccm\e dpbc cphe ^\e eh``\ee\hie kaa \dk_ce epbc dm
 t mckrh\ccme y

�  ��RP � � }b dkeciklh\ d\ |_�pb _ilkci_ki\ d\e mckrh\cc\e _hn cf`g\e rhk b jpbc ]_e d\
eh``\ee\hie y

�  ��RP � � � `g_`hb\ d\e cf`g\e d\ � pb |_kc `pii\e] pbdi\ ^_ emrh\b`\ dm`ipkee_bc\ d\e
mckrh\cc\e d\ e\e eh``\ee\hie kaamdk_ce � F y [_ cf`g\ rhk _ ^_ ]^he ] \ckc\ u^\n k`psi_]gko
rh\a \bcv emrh\b`\ � F ]i\bd ^ jmckrh\cc\ ehkz_bc\ y

�  ��RP � � }b kcmi\ ^ jmc_] \ � 
herh jt `\ rh\ cphc\e ^\e cf`g\e d\ ( epk\bc mckrh\ccm\e y
�  ��RP � � �pbecih`ckpb d jhb\ ^kec\ d\ ]ikpikcm \b pidi\ dm`ipkee_bc d\e mckrh\cc\e y

��g���UP  �
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[_ ]i\hz\ _ee\	 c\`gbkrh\ d\ `\ imeh^c_c \ec pa ke\ y � ^^\ ] \ia \c d jplc\bki ^\ `pip^^_ki\ ehkz_bc y
O��� SS���P � � K: �� 39=8�� M JM �� M<8 3� 8=� : � � 3	9 b � 	_  �� . _ a * A 	�7 �� �
�c_bc dpbbm rh\ ^_ `pa]^\n kcm \b c\a]e d\ ^ j_^spikcga \ d\ �V \ec \b � ]E 
 ` x k^ \ec mzkd\bc
rh jpb _ kbcmi{c d\ ^ jhck^ke\i e\h^\a \bc ]phi d\e ] \ckc\e z_^\hie d\ 
 y �phi d\e si_bd\e z_^\hie
d\ 
 ^\e s_kbe ]_i i_]]pic t hb _^spikcga \ d\ ^kec\ rh\^`pbrh\ d\zk\bb\bc a kbka \e y

� PU ���iP � [_ `pa]^\n kcm dh ]ipl^qa \ b7 	_  �� . _ a * A 	�7 �� b j\ec ]_e `pbbh\ rh_bd

 � � y
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�phe bphe kbcmi\eepbe t ^_ a ke\ \b �hzi\ d jhb _^spikcga \ d\ ^kec\ ehi hb\ _i`gkc\`chi\

dkeciklhm\ rhk |phibkc hb pidpbb_b`\a\bc d\ ^pbsh\hi ]i\erh\ p]cka _^\ ehi hb bpali\ _io
lkci_ki\ d\ ]ip`\ee\hie kd\bckrh\e u`| `pip^^_ki\ �v y [ jkbcmi{c d jhb c\^ _^spikcga \ \ec d j{ci\
`pa]_ckl^\ _z\` hb\ `im_ckpb dwb_a krh\ dh si_]g\ d\ dm]\bd_b`\ � hb\ cf`g\ 6 ] \hc `im\i

��



^pie d\ epb \nm`hckpb d\ bphz\^^\e cf`g\e 6G x \b bpali\ rh\^`pbrh\ x \b _
 phc_bc d\ bpho
z\^^\e dm] \bd_b`\e y �^ \ec dpb` ]_ick`h^kqi\a \bc _d_]cm t d\e _]]^k`_ckpbe kiimsh^kqi\e p
 ^_
smbmi_ckpb d\ ]_i_^^m^kea \ \ec ephz\bc im_^kem\ \b `phie d j\nm`hckpb y

� \hn ]ipl^qa \e epbc _^pie t `pbekdmi\i �
� ^ jka ]^ma \bc_ckpb d\ ^ j_^spikcga \ d\ ^kec\ ^h koa {a \ � s\eckpb dh si_]g\ \c `pbci� ^\ d\

^ jpidpbb_b`\a \bc ]_i _	\`c_ckpb d\ cf`g\e ]i{c\e _hn ]ip`\ee\hie kb_`ck|e y
� ^_ ]ike\ \b `pa]c\ dh `p�c d\e `paahbk`_ckpbe y

[\e imeh^c_ce ]ime\bcme epbc _]]^krhme t ^ jpidpbb_b`\a\bc d\ ]ipsi_aa\e dpbc ^\ bpali\
d jp] mi_ckpbe \ec si_bd d\z_bc ^\ bpali\ d\ cf`g\e \c d\ dm] \bd_b`\e u� 9:;	 �:9=8L � �34: �Mv y

� PU ���iP � ��R�����P �i� S� T�����iT���� � S� �� SgP Qi ��R�P QP ��T�P� � �phi
|_`k^kc\i ^_ s\eckpb dh si_]g\ d\ dm] \bd_b`\ urhk kbdhkc hb\ i\^_ckpb d\ ]im`md\b`\ \bci\ ^\e
cf`g\ev x bphe eh]]pe\ipbe rh\ �

� ^\e cf`g\e 6G `imm\e pbc hb\ i\^_ckpb d\ ]im`md\b`\ _z\` ^_ cf`g\ 6 rhk ^\e `im\ x ` j\ec t
dki\ � � D x ek 6 `im\ 6G _^pie 6 @ 6G �

� ^\e bphz\^^\e dm] \bd_b`\e d\ dpbbm\e _
 phcm\e _h si_]g\ b\ ] \hz\bc `pb`\ib\i rh\ ^\e
cf`g\e _w_bc ]im_^_l^\a \bc hb\ i\^_ckpb d\ ]im`md\b`\ _z\` 6 x ` j\ec t dki\ � epkc 6 - \c
6
 d\hn cf`g\e \c 6 - @ 6
 hb\ dm]\bd_b`\ _
 phcm\ ]_i 6 x _^pie x _z_bc ^ j_
 phc d\ `\cc\
dm] \bd_b`\ x pb _z_kc 6 @ 6- \c 6 @ 6
 y

�\e `pbci_kbc\e x l k\b rh\ bpb i\ecik`ckz\e \b `\ rhk `pb`\ib\ ^_ d\e`ik]ckpb d\ ^ j\nm`hckpb
d jhb _^spikcga \ ephe |pia \ d\ si_]g\e d\ cf`g\e u`| ^\e `g_]kci\e ehi ^_ `pbecih`ckpb d\
si_]g\e d\ cf`g\ev x b\ epbc ]_e |pbd_a \bc_^\e � ^\hi kbcipdh`ckpb \ec apckzm\ ]_i ^ jplc\bckpb
d jhb\ ka]^ma \bc_ckpb `pb`ke\ \b `\ rhk `pb`\ib\ ^ j_^spikcga \ d\ ^kec\e y

� � ���� ��� ��� �����������  ���������� � ���� � �� ���� �����!��
�phi ]i\bdi\ \b `pa]c\ ^\ `p�c d\e `paahbk`_ckpbe u`pbc\bckpb \c ^_c\b`\v x bphe ekaho

^pbe hb\ amapki\ ]_ic_sm\ y [_ ekah^_ckpb hck^ke\ d\e |pb`ckpbe d\ g_`g_s\ u`gpkek\e _^m_o
cpki\a \bc d_be hb\ `^_ee\ d\ |pb`ckpbe d\ g_`g_s\ hbkz\ie\^^\ev ] phi dkeciklh\i ^\e pl
 \ce
_``\eekl ^\e ]_i cphe ^\e ]ip `\ee\hie uk y\ y ^\e ci_bekckpbe d_be ^\ si_]g\ d\ dm] \bd_b`\v ehi ^\e
dk	 mi\bce apdh^\e a mapki\ �� �x ��� y

[\ dm^_k d jhb\ ekah^_ckpb \ec ^\ c\a]e i\rhke ]phi ^ j_``qe t hb\ dpbbm\ d\ c_k^^\ hbkcm y
�^ \ec ^km t ^ jmz_^h_ckpb d\ ^_ |pb`ckpb d\ g_`g_s\ x t ^_ `pbc\bckpb a mapki\ urh_bd ]^hek\hie
_``qe epbc \	 \`chme z\ie hb a{a\ apdh^\v \c t ^_ ^_c\b`\ uc\a]e d\ iphc_s\v y � _be �� �� x
hb\ ekah^_ckpb d\ dm^_k � ]��� _ ` ehi hb ime\_h �lhcc\i$w � \ec dpbbm\ ] phi d\e _``qe \n`^hek|e
ud\ cw] \ ���N v y � _be ���� x hb\ ekah^_ckpb d\ dm^_k � ]��� ��� _ ���� _ ` \ec dpbbm\ ]phi d\e
_``qe _^m_cpki\e ud\ cw] \ ���N ph ���N v ehi hb\ _i`gkc\`chi\ dke]pe_bc d jhb ime\_h
d jkbc\`pbb\n kpb `pa]^\c u^_ ^_c\b`\ b j\ec ]_e ]ike\ \b `pa]c\v � ]phi d\e _``qe `pb`hii\bce
u���N v x ^_ ekah^_ckpb \ec t hb |_`c\hi ���� _ d\ ^ jp]cka _^ y

�phi plc\bki hb\ ekah^_ckpb p]cka _^\ x `\e dm^_ke dpkz\bc {ci\ a _erhme ]_i d\e `_^`h^e y
[_ c\`gbkrh\ `^_eekrh\ uzkich_^ke_ckpb ph �]_i_^^\^ e^_`�b\ee� ��� x �� x ���v `pbekec\ t ekah^\i
� u� � _ v ]ip `\ee\hie zkich\^e ehi ^\e _ ]ip`\ee\hie d\ ^ j_i`gkc\`chi\ ]gwekrh\ x \b hck^ke_bc
smbmi_^\a \bc d\e ]ip`\eehe ^ms\ie y [_ ekah^_ckpb \ec _^pie dkc\ p]cka _^\ ek ^\ dm^_k ]phi hb
_``qe \ec ]ip]pickpbb\^ t � �_ y

��



� _be ^_ ehkc\ d\ `\cc\ e\`ckpb x bphe eh]]pe\ipbe dke] pe\i d jhb\ ekah^_ckpb p]cka _^\ d\
dm^_k � � ^\ bpali\ d\ ]ip`\ee\hie 
 i\rhke ] phi hb\ c\^^\ ekah^_ckpb ] \hc _^pie {ci\ eh] mo
ik\hi _h bpali\ d\ ]ip`\ee\hie _ d\ ^ j_i`gkc\`chi\ y [ jpidpbb_b`\a\bc e\i_ dpb` \	\`chm ehi

 ]ip `\ee\hie \c bpb _ x a _ke `pa]_im t ^ jpidpbb_b`\a \bc p]cka _^ ehi _ ]ip `\ee\hie y �b
]ip `\ee\hi u]_ia k ^\e 
 v ] \hc ^ki\ ph m`iki\ hb pl
 \c d_be b jka]pic\ rh\^ a pdh^\ a mapki\
dkec_bc y [\ `p�c d\ ^ j_``me t hb\ dpbbm\ d\ c_k^^\ E \ec eh]]pem l pibm ]_i � /E p
 � \ec hb\
`pbec_bc\ d\ ^_ a _`gkb\ y

	��T����������� � [\e _``qe \b amapki\ dkec_bc\ b\ ] \ia \cc\bc ]_e dki\`c\a \bc d\ ewbo
`gipbke\i ^\e ]ip`\ee\hie ut ^_ dk	 mi\b`\ d\e `paahbk`_ckpbev y �hi hb\ _i`gkc\`chi\ dkeciklhm\
_ewb`gipb\ x d\e phck^e e] m`k�rh\e d\ ewb`gipbke_ckpb uz\iiphe x ema _]gpi\ev dpkz\bc _^pie {ci\
hck^keme y �phe eh]]pe\ipbe _heek rh\ ^\ `p�c d j_``me t hb z\iiph s^pl_^ x ^pierh\ `\^h ko`k \ec
^kli\ x \ec ^h k _heek l pibm ]_i � uk^ i\rhk\ic hb _^^\ioi\cphiv y

� �� � ��� ��� � �� �� �	
� �� �  � �����  ��!����"� � �� �����
[pierh\ ^\ si_]g\ d\ dm]\bd_b`\ \ec `pbecihkc \c dmc\ia kbm \b `phie d j\nm`hckpb x ^ jka]^mo

a \bc_ckpb d jhb _^spikcga \ d\ ^kec\ bm`\eekc\ d\ smi\i hb\ ecih`chi\ ] \ia \cc_bc d\ dmc\ia kb\i
^\e cf`g\e ]i{c\e uk y\ y dpbc ^\e ]imdm`\ee\hie epbc c\ia kbmev \c d j_	 \`c\i d\e cf`g\e dkeckb`c\e
t `g_`hb d\e ]ip`\ee\hie d\z\bhe kb_`ck|e y

� ki\`c\ \b emrh\bck\^ x `\cc\ _	\`c_ckpb \ec `\] \bd_bc `pa]^\n\ \b dkeciklhm y � _be ��� x
hb _^spikcga \ l_em ehi d\e si_]g\e d j\n]_bekpb \ec hck^kem ]phi pidpbb_b`\i E cf`g\e kbdmo
] \bd_bc\e \	 \`ch_bc _h cpc_^ 5 - * � ]E ` p] mi_ckpbe \b c\a]e � ]��� E` ehi 0

��� 0 ]ip `\ee\hie
d jhb\ ���N ���� � phci\ ^\ `_i_`cqi\ cgmpikrh\ d jhb c\^ pidpbb_b`\a\bc urhk eh]]pe\
hb\ ewb`gipbke_ckpb s^pl_^\ t `g_rh\ kbecih`ckpbv x ^_ `pbec_bc\ a _erhm\ d_be ^\ � \ec ^pkb
d j{ci\ bms^ks\_l^\ u� ���v d\z_bc ^\ i_ckp d\ ] \i|pia _b`\ u]ip `g\ d\ �v � y

� _be `\ rhk ehkc x bphe `pbekdmipbe d_be hb lhc eka ]^k�`_c\hi hb\ s\eckpb emrh\bck\^^\
d\ ^_ ecih`chi\ ] \ia \cc_bc d\ `_^`h^\i ^\e cf`g\e ]i{c\e uk y\ y ^_ ^kec\v \c d\ ^\e _	\`c\i _hn
]ip `\ee\hie kb_`ck|e y � dm|_hc d j{ci\ ^_ ]^he ] \i|pia _bc\ ehi hb si_bd bpali\ d\ ]ip`\ee\hie x
\^^\ ] \ia \c d j\ecka \i ]im`kema \bc ^\ ehi`p�c ^km t ^_ s\eckpb d\ ^ jpidpbb_b`\a \bc y �phi
mzkc\i d\ dmdk\i hb ]ip`\ee\hi t ^_ s\eckpb d\ `\cc\ ecih`chi\ x \^^\ \ec ecp `�m\ \b a mapki\
uzkich\^^\a \bcv ]_ic_sm\ \c _``mdm\ ]_i ^\e ]ip`\ee\hie \b \n`^hekpb ahch\^^\ � ^ j\n `^hekpb \ec
im_^kem\ ]_i hb z\iiph s^pl_^ y
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�paa\ ]phi ^\ cgmpiqa \ � x ^_ ]i\hz\ \ec l_em\ ehi ^_ `pbecih`ckpb d jhb \be\al^\ d\ cf`g\e
ekchm\e ehi hb `g\a kb `ikckrh\ d_be ( y �phi `pbci� ^\i ^ jpidpbb_b`\a \bc x bphe hck^kepbe hb\
ecih`chi\ s^pl_^\ x z kekl ^\ ]_i cphe ^\e ]ip`\ee\hie \c _``mdm\ \b \n`^hekpb ahch\^^\ sif`\ t
hb z\iiph s^pl_^ ������ �����	� � phci\ ^\ si_]g\ ( x `\cc\ ecih`chi\ `pbck\bc �

� ^_ ^kec\ � X d\e cf`g\e ]i{c\e ukb kck_^kem\ _z\` ^\e cf`g\e d\ ( d\ d\sim \bci_bc bh^v �
� ^_ ^kec\ � F d\e ]ip `\ee\hie kb_`ck|e � t ^ jkb kck_^ke_ckpb x e\h^ hb ]ip `\ee\hi udkepbe b 
 v \ec

eh]]pem _ic�`k\^^\a \bc _`ck| � k^ ekah^\ ^_ c\ia kb_kepb d jhb\ cf`g\ �`ckz\ � x ^\e _hci\e

 � A ]ip`\ee\hie mc_bc a ke d_be � F y

[ jpidpbb_b`\a\bc d\e cf`g\e \ec smim d\ ^_ |_�pb ehkz_bc\ � ^pierh jhb ]ip`\ee\hi _ c\ia kb\
hb\ cf`g\ 6 u]_i \n\a]^\ b 
 _h cp] ?v x k^ \nm`hc\ ^\e kbecih`ckpbe d\ � 3<8�89:=8M� M;8 ^km\e t 6
ehkz_bc\e �

�y �i\bdi\ ^\ z\iiph ������ �����	� y
� y � \cci\ t 
 phi ( \b _
 phc_bc ^\e bphz\^^\e cf`g\e `imm\e \c ^\e dm] \bd_b`\e _eep`km\e y
� y � \cci\ t 
 phi ^_ ^kec\ � X d\e cf`g\e ]i{c\e \b _
 phc_bc ^\e cf`g\e eh``\ee\hie kaa mdk_ce

d\ 6 dpbc cphe ^\e ]imdm`\ee\hie epbc c\ia kbme y
� y >_bc rh\ u� F �* z kd\v \c u� X �* z kd\v |_ki\

�b^\z\i hb\ cf`g\ 6 � d\ � X \c hb ]ip `\ee\hi _ � d\ � F �
[_b`\i ^ j\nm`hckpb d\ 6 � ehi _ � y

� y � k u� X �* zkd\v _^pie
�b^\z\i hb\ cf`g\ 6 �
�\^f`g\i ^\ z\iiph ������ �����	� �
�nm`hc\i 6 � uehi ^\ ]ip `\ee\hi _ v

� y ekbpb
�
 phc\i _ t ^_ ^kec\ d\e ]ip`\ee\hie kb_`ck|e
�\^f`g\i ^\ z\iiph ������ �����	� �

� \ a _bkqi\ mzkd\bc\ x ^ jpidpbb_b`\a\bc _kbek `pbecihkc \ec _da keekl ^\ x k y\ y b\ zkp^\ _h`hb\
`pbci_kbc\ d\ ]im`md\b`\ d_be ( y �pkc 57 ^\ c\a]e d j\nm`hckpb _z\` `\c pidpbb_b`\a\bc
ehi 
 a_`gkb\e y �b i\]i\b_bc ^\ e`gma _ d\ ^_ ]i\hz\ ]im`md\bc\ u�v x k^ e j_skc d\ lpib\i ^\e
cp]e d jkb_`ckz kcm � 38M;8=M� �My [\e cp]e +A. ///. 57 1 epbc ]_ickckpbbme \b cipke epheo\be\al^\e x
� u_`ckz kcmv x � upidpbb_b`\a\bcv \c " ukb_`ckz kcmv d\ ^_ |_�pb ehkz_bc\ �

� t cphc cp] d_be � x cphe ^\e ]ip `\ee\hie \nm`hc\bc hb\ cf`g\ x k y\ y hb\ kbecih`ckpb d\
^ j_]]^k`_ckpb y

� t cphc cp] d_be � x hb\ kbecih`ckpb d\ ]pecoci_kc\a \bc uk y\ y s\eckpb d\ ^ jpidpbb_b`\o
a \bcv \ec \b `phie y

� t cphc cp] d_be " x ^_ ^kec\ � F d\e ]ip`\ee\hie kb_`ck|e \ec bpb zkd\ a _ke _h`hb\ kbecih`o
ckpb d\ ]pecoci_kc\a \bc b j\ec \b `phie d j\nm`hckpb y

�b i\a _irh_bc rh\ x ^pierh jhb ]ip `\ee\hi \ec \b _cc\bc\ dh z\iiph x hb\ kbecih`ckpb d\ ]peco
ci_kc\a \bc \ec bm`\ee_ki\a \bc \b `phie ehi hb _hci\ ]ip`\ee\hi x k^ b jw _ ]_e d_be � � � d\
cp]e p
 hb ]ip`\ee\hi \ec \b _cc\bc\ dh z\iiph y!� ] \hc {ci\ cikz k_^\a \bc l pibm ]_i  �7 y [ j\nm`hckpb \b \n`^hekpb ahch\^^\ d\e kbecih`o
ckpbe d\ ]pecoci_kc\a \bc ] \ia \c d\ lpib\i |_`k^\a \bc !� y �b \	\c x hb\ |pke ^\ z\iiph ]ike x ^\
]pecoci_kc\a \bc b\ `pbekec\ rh j\b ^_ a ke\ t 
 phi d\e ^kec\e u^\e p] mi_ckpbe d\ l_e\ epbc \b `p�c

��



`pbec_bcv \c _h ^_b`\a \bc d\ bphz\^^\e \nm`hckpbe mz\bch\^^\e y [pierh\ ^\ z\iiph \ec ^kli\ x ^\
c\a]e bm`\ee_ki\ t e_ ]ike\ \ec lpibm ]_i � y [pierh jk^ b j\ec ]_e ^kli\ x k^ \n kec\ bm`\ee_ki\a \bc
hb _hci\ ]ip `\ee\hi \b ci_kb d j\nm`hc\i hb\ kbecih`ckpb d\ ] pecoci_kc\a \bc umz\bch\^^\a \bc
\b ci_kb d\ ]i\bdi\ ph d\ i\^f`g\i ^\ z\iiphv y �_i ehkc\ x ^\ bpali\ d\ cp]e d_be !� \ec lpibm
]_i � ]� ]E � E  � 
 `` uk y\ y ^_ c_k^^\ dh si_]g\v y!" \ec l pibm d\ a _bkqi\ _b_^psh\ t ^_ ]i\hz\ d\ V i_g_a x \b i\a _irh_bc rh\ ^pierh jhb
]ip `\ee\hi \ec kb_`ck| \c _h`hb \b `phie d\ ]pecoci_kc\a \bc x k^ \n kec\ bm`\ee_ki\a \bc hb\ cf`g\
ehi hb `g\a kb `ikckrh\ rhk \ec \b `phie d j\nm`hckpb y �_i ehkc\ x !" � 5 y

�phi `pb`^hi\ x 
57 * 
!� � 
!� � ]
 � A`!" y � jp
 � 57 B  �7 � 5 � � ]E � E  � 
 ` y�
O��TSi���� �i� SP �i�T��� Q ���Q�����TPUP�� � �pib\i ^\ ehi`p�c i\rhk\ic d j_b_^we\i
^ j_^spikcga \ rhk `pbci� ^\ ^ jpidpbb_b`\a \bc y � _be cphe ^\e `_e x `\ ehi`p�c |_kc _]]_i_�ci\
hb c\ia \ ^km t ^_ c_k^^\ dh si_]g\ d\ dm]\bd_b`\ y �phi ^\ dka kbh\i x pb ]\hc e jkbcmi\ee\i t
ecih`chi\i `\ si_]g\ � a_ke ^\e i\a _irh\e mbpb`m\e t ^_ e\`ckpb ]im`md\bc\ apbci\ rh\ `\^t
b\ ] \hc rh j\bci_�b\i hb\ ] \ic\ \b c\ia \ d\ i_ckp y

�URSgUP������� Q �i� � S�����UP QP S���P � �b ]i_ckrh\ x ^_ s\eckpb `\bci_^kem\ d\e ^kec\e
\c ^ j_``qe \b \n`^hekpb ahch\^^\ \ec mz kcm y � jhb\ ]_ic x ^\ si_]g\ \ec ecp `�m d\ a _bkqi\ dkeo
ciklhm\ � d j_hci\ ]_ic x ^pierh jhb ]ip `\ee\hi \ec kb_`ck| x k^ e`ihc\ ^\e _hci\e ]ip`\ee\hie ] phi
ciphz\i hb\ bphz\^^\ cf`g\ t \nm`hc\i upb ]_i^\ d\ �zp^� d\ cf`g\v y �b\ c\^^\ eci_cmsk\ \ec
_b_^wem\ \b apw\bb\ d jhb ]pkbc d\ zh\ cgmpikrh\ d_be �� x �?� \c ] \ia \c d jplc\bki hb imeh^c_c
eka k^_ki\ t � y

� �� � ��� ��� � �� �� �	
� �� �  � � 
�� � �����  ��� �����������
[ j_^spikcga \ ]im`md\bc b\ ]i\bd ]_e \b `pa]c\ ^\ dm^_k \bci\ ^ j_	 \`c_ckpb d jhb\ cf`g\

]i{c\ t hb ]ip`\ee\hi \c ^\ a pa\bc p
 \^^\ dma _ii\ epb \nm`hckpb x ^\e dpbbm\e dpbc \^^\
dm] \bd mc_bc dke]pbkl^\e ^p `_^\a \bc ehi `\ ]ip `\ee\hi y � \ ]_ic ^_ c\`gbkrh\ d\ ekah^_ckpb
hck^kem\ ]phi ^_ a mapki\ ]_ic_sm\ u�� y�v x `\ dm^_k \ec lpibm ]_i � |pke ^\ zp^ha \ d\e dpbbm\e
_``mdm\e y [\ imeh^c_c e jmc\bd dpb` dki\`c\a \bc y
��g���UP � � 3=8 	;M � :�� =; M <=� 	 �:;8 
 � 93�M<< M	9< =JM;8=�	 M< :��LJ:;8 :�M� 	; JL�:= �
� 	;M � L� 3=9M �=98	 M� �M� M;8 �:98:� LM�
� 3=8 	; � 93� 9:�� M �:9: � ���M J3;8 � KM� L�	 8=3; � L; �9M E 8��� M< M8 E  JL� M;J:; �M< �89:;<=8=3;<� �
� 3=8 5 - �M 8M�� < JM � KM� L�	 8=3; < L�	 M;8=M� �M �<	9 	; � 93�M<< M	9� � �� �M �3�	� M 838: � � :� =� : �
J K:���< J=<8:;8< M8 5 �M 8M�� < � =; =� : � <	9 	; ;3� 49M =;� ;= JM � 93�M<< M	9< �:�M� �3�� 	�
;=�:8=3;<� � � �39<� ( � M	 8 �89M 39J3;;:; �L <	9 
 � 93�M<< M	9< =JM;8=�	 M< M; 8M�� < 57 439; L
�:9 �

57 B 5 -



� �
��



� 5 � �� ]E � E  � 
 ` /

[\ imeh^c_c e jplck\bc t ]_icki d\ ^_ ]i\hz\ ]im`md\bc\ ucgmpiqa \ �v \b l pib_bc 
!� ]_i
5 - � �� \c !" ]_i 5 urhk ]i\bd \b `pa]c\ ^\e `paahbk`_ckpbe ehi ^\ `g\a kb `ikckrh\v y �

" � �� ���� 	
 � �� � �� � ����� �� ������� �������� �
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[\ cgmpiqa \ ]im`md\bc b\ ] \ia \c ]_e d jmz_^h\i ^\ i_ckp d\ ] \i|pia _b`\ ]_i i_]]pic t

^ jpidpbb_b`\a \bc p]cka _^ y � jhb\ ]_ic x `\ d\ibk\i ] \hc mz\bch\^^\a \bc eh]]ika \i cphc\e ^\e
`paahbk`_ckpbe \c d j_hci\ ]_ic x ^_ ekah^_ckpb d\ dm^_k p]cka _^ hck^kem i\rhk\ic hb bpali\
d\ ]ip`\ee\hie 
 eh] mik\hi _h bpali\ d\ ]ip`\ee\hie _ ]gwekrh\e y [\ c\a]e \	\`ck| ehi _
]ip `\ee\hie \ec _^pie 7

� 57 � k^ b\ ] \hc {ci\ s_i_bck t hb |_`c\hi `pbec_bc d\ ^ jp]cka _^ rh\ ek
��� bms^ks\_l^\ d\z_bc 5 - y

[pierh\ ^\ zp^ha\ a_nka _^ d\ `paahbk`_ckpbe \ec l pibm ]_i �5 - u]ipl^qa \ b� 	_  ��� . _ F *
� . ��
 � � � � _ F 	�7 �� v x ^ j_^spikcga \ d\ ^kec\ ]im`md\bc ucgmpiqa \ �v ] \ia \c d jplc\bki hb
pidpbb_b`\a \bc d\ ^pbsh\hi lpibm\ ]_i �
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� 5 � �� ]E � E  � 
 `� /

� k ] phi hb\ \bcim\ d\ c_k^^\ eh~ e_bc\ x ^\e z_^\hie d\ � ulpib\ eh]mik\hi\ dh i_]]pic \bci\
zp^ha\ d\ `paahbk`_ckpbe \c zp^ha \ d\ `_^`h^v x 5 uc\a]e ]_i_^^q^\ a kbka _^v \c ]E � E  `
ubpali\ d\ cf`g\e \c d\ dm] \bd_b`\ev epbc _ewa]cpckrh\a\bc bms^ks\_l^\e d\z_bc ^\ c\a]e
emrh\bck\^ d j\nm`hckpb x ^\ i_ckp d\ ] \i|pia _b`\ \ec _ewa]cpckrh\a\bc p]cka _^ uk y\ y �v y � jp

^\ cgmpiqa \ ehkz_bc y
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}b plck\bc dpb` hb pidpbb_b`\a\bc _ewa]cpckrh\a \bc p]cka _^ ] phi d\e ]ipl^qa \e ciqe
]_i_^^q^\e \c i\rhmi_bc ] \h d\ `paahbk`_ckpbe y �\ `_di\ \ec ]^he smbmi_^ rh\ `\^h k d\ ^_
si_bh^_ikcm sipeekqi\ u`\ic_kb\e cf`g\e ]phz_bc i\rhmiki hb c\a]e d\ `paahbk`_ckpb si_bd
d\z_bc ^\ c\a]e d\ `_^`h^ ����v y �^ \ec t bpc\i rh\ ^_ `im_ckpb dwb_a krh\ d\ cf`g\e \c ^_
s\eckpb dh si_]g\ b jka]^krh\ ]_e d\ ehi`p�c ] phi _hc_bc rh\ ^_ c_k^^\ dh si_]g\ d\e cf`g\e
i\ec\ bms^ks\_l^\ d\z_bc ^\ c\a]e ]_i_^^q^\ p]cka _^ y

� �UWVSS
SY�� �ST� �T
TZ�X�� 
��Y YV� �XSZY
TZVS�
�b i\]i\b_bc ^\ a qa \ apdq^\ d\ `paahbk`_ckpb rh j_h ]_i_si_]g\ � y�x bphe `pbekdmipbe

rh\ ^\ c\a]e d\ `paahbk`_ckpb \bci\ d\hn cf`g\e _w_bc hb\ dm]\bd_b`\ dki\`c\ \ec bh^ ek
^\e d\hn cf`g\e epbc \nm`hcm\e ehi ^\ a {a \ ]ip`\ee\hi \c \ec d\ dhim\ `pbec_bc\ \c `pbbh\
u]ip]pickpbb\^^\ t ^_ c_k^^\ d\ ^_ dpbbm\ `paahbkrhm\v ekbpb y �pkc � F ^_ d_c\ d\ dmlhc d\ ^_

��



cf`g\ 6F ehi ^\ ]ip `\ee\hi bF � ek ]C . , ` \ec hb _i` dh si_]g\ d\ ]im`md\b`\ \c bF ^\ ]ip`\ee\hi
rhk \nm`hc\ ^_ cf`g\ C x _^pie �

�a � � F � _ F . �C b F * ba
�a � � F � _ F � �Fa . �C bF �* ba

p
 �Fa \ec ^\ `p�c d\ ^_ `paahbk`_ckpb kbc\i]ip `\ee\hi \bci\ ^\e cf`g\e C \c , y
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��g���UP � �M � 934��� M JM JL�=JM9 <= 	;M =;<8:; �M JM �b 	_ �� . � * A._ a * A 	�7 �� : 	;
39J3;;:; �M� M;8 JM �3;�	 M	9 :	 � �	< � M<8 �� ��3�� �M8�
[_ ]i\hz\ \ec l_em\ ehi hb\ ci_be|pia _ckpb ]_i ^\ ]ipl^qa \ �o��> uzpki ����v y
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�kbek bphe e_zpbe rh\ bphe epaa\e d_be ^ jka]peekl k^kcm d\ ciphz\i hb\ g\hikeckrh\ rhk ] \io
a \cc\ d\ s_i_bcki rh\ rh\^rh\ epkc ^\ si_]g\ \b dpbbm\ ^_ ep^hckpb plc\bh\ ]_i ^ jg\hikeckrh\
\ec t apkbe d\ ��� d\ ^_ ep^hckpb p]cka _^\ y

�\ ]ipl^qa \ _z\` � * � mc_kc hb ]ipl^qa \ |_`k^\ y �b\ g\hikeckrh\ cikz k_^\ ] phi � * A
\ec d jkbc\i`_^\i \bci\ � mc_] \e d\ `_^`h^ hb\ ]g_e\ d\ `paahbk`_ckpb y �\cc\ g\hikeckrh\ _
cikz k_^\a \bc hb i_ckp ms_^ t d\hn y �m`\aa\bc d_be ���� x ^\e _hc\hie dpbb\bc hb\ g\hikeckrh\
d\ i_ckp �� y �\cc\ g\hikeckrh\ \ec l_em\ ehi ^_ imep^hckpb d jhb ]ipl^qa \ d\ ]ipsi_aa_ckpb
^kbm_ki\ y

�b \	\c x epkc V� u� x� v ^\ si_]g\ i\]ime\bc_bc hb\ kbec_b`\ dh ]ipl^qa \ �b 	_  �� x � * A x
_ a * A 	�7 �� y [\ ]ipl^qa \ ]\hco{ci\ |piah^m ]_i ^\ ]ipl^qa \ ^kbm_ki\ \b bpali\e \bck\ie
ehkz_bc �

^ CE 	
� C e  . 6F � �

� ]C . , ` e � . c �F 
a � e +� . A1 ]�`
� ]C . , ` e � . 6F � A � c �F 
a � � 6a

� C e  . %
a �� �F�

c �F 
a � � 	�� ]C` 	 � A

� C e  . %
a �� �F�

c �a 
F� � 	�� ]C` 	 � A

� C e  . 6F � A B 	
�z\` `\cc\ |piah^_ckpb c �F 
a � * � ka]^krh\ rh\ ^\e cf`g\e C \c , epbc \nm`hcm\e ehi ^\ a {a \
]ip `\ee\hi y [pirh jpb i\^f`g\ ^\e `pbci_kbc\e d jkbcmsikcm u` j\ecotodki\ pb i\a]^_`\ ]�` ]_i
� ]C . , ` e � . c �F 
a � e �� . A�v pb plck\bc hb ]ipl^qa \ d\ ]ipsi_aa_ckpb ^kbm_ki\ rhk ] \hc {ci\
imep^h \b c\a]e ]p^wb�ak_^ y

�bchkckz\a \bc x d_be ^_ ep^hckpb im\^^\ plc\bh\ ]^he c �F 
a � \ec ]ip `g\ d\ ? ]^he pb _ kbcmi{c
t eh]]ika \i ^_ `paahbk`_ckpb \bci\ ^_ cf`g\ C \c ^_ cf`g\ , y � _be ���� x ^\e _hc\hie apbci\bc

��



rh j\	\`ckz\a \bc \b a \cc_bc t ? cphe ^\e c �F 
a � ecik`c\a \bc kb|mik\hie t -

 \c t � ^\e _hci\e x pb

plck\bc hb\ ep^hckpb im_^ke_l^\ t apkbe d\ ��� d\ ^_ ep^hckpb im\^^\ urhk \ec \^^\oa {a\ hb\
lpib\ kb|mik\hi\ d\ ^_ ep^hckpb p]cka _^\v y

��g���UP �� � K� M	9=<8=�	 M � 93� 3< LM M<8 	; : �� 39=8�� M �� �:�� 93�� L�

� _be ��?� x k^ \ec a pbcim rh\ `\ ]ipl^qa \ d\zk\bc |_`k^\ ek pb _hcpike\ ^_ dh]^k`_ckpb d\e cf`g\e y
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��g���UP �� �M � 934��� M JM JL�=JM9 <= 	;M =;<8:; �M JM b 	�C_ � 6C . � * A._ a * A 	�7 �� : 	;
39J3;;:; �M� M;8 JM �3;�	 M	9 :	 � �	< � M<8 �� ��3�� �M8�
[_ ]i\hz\ \ec pa ke\ � \^^\ hck^ke\ hb\ imdh`ckpb dh ]ipl^qa \ d\ ^_ `^krh\ ��� y

� kbek bphe e_zpbe rh\ bphe epaa\e d_be ^ jka]peekl k^kcm d\ ciphz\i hb\ g\hikeckrh\ rhk
] \ia \cc\bc d\ s_i_bcki rh\ rh\^rh\ epkc ^\ si_]g\ \b dpbbm\ ^_ ep^hckpb plc\bh\ ]_i ^ jg\hikeo
ckrh\ \ec t a pkbe d\ ��� d\ ^_ ep^hckpb p]cka _^\ ] phi ^\ ]ipl^qa \ b 	_ �� . � * A._ a * A 	�7 �� y

�b\ ep^hckpb `^_eekrh\ ] phi plc\bki hb pidpbb_b`\a\bc ehi hb bpali\ ^ka kcm d\ ]ip `\eo
e\hie \ec d\ ]_icki d jhb pidpbb_b`\a \bc ehi hb bpali\ k^^ka kcm d\ ]ip`\ee\hie \c d\ ]^k\i
`\c pidpbb_b`\a\bc ehi ^\ bpali\ d\ ]ip`\ee\hie `pbekdmim y [\ cgmpiqa \ ehkz_bc ] \ia \c
d jmz_^h\i hb\ c\^^\ dma _i`g\ y
��g���UP �� � �:98=9 JM ; K=�� 398M �	 M� �M � M	9=<8=�	 M JM 9:�� 398 JM � M9� 39� :; �M � � 3	9
�M � 934��� M �b 	_ �� . � * A._ a * A 	�7 �� 3; � M	 8 348M;=9 	;M � M	9=<8=�	 M � 3	9 �M � 934��� M
b 	_ �� . � * A._ a * A 	�7 �� JM 9:�� 398 JM � M9� 39� :; �M A � � �
�pkc ^ jg\hikeckrh\ � ehkz_bc\ � pb \nm`hc\ ^\e cf`g\e d_be ^\ a {a \ pidi\ rh\ ]phi ^ jg\hikeckrh\ x
bpcm\ �� d_be ^_ ehkc\ x hck^kem\ ] phi ^\ ]ipl^qa \ �b 	_ �� . � * A._ a * A 	�7 �� y � ^he ]im`kema \bc x
ek 
 F \ec ^ j\be\al^\ d\e cf`g\e \nm`hcm\e t ^ jkbec_bc C _z\` ^ jg\hikeckrh\ � � x \c � F ^\ `_idkb_^
d\ 
 F x _^pie d_be � x ek � F �* � x pb \nm`hc\ ^\e cf`g\e d\ 
 F \b �� F


 � kbec_bce p
 
 \ec ^\
bpali\ d\ ]ip `\ee\hie y � _be ^\ `_e p
 � F * � x pb `pbe\iz\ ^ jkbec_bc d jkb_`ckz kcm y

}b i\a _irh\ rh\ ^\ bpali\ d jkbec_bce p
 k^ w _ _h apkbe hb ]ip`\ee\hi kb_`ck| \ec
kb|mik\hi t ^_ dhim\ d\ ^ jpidpbb_b`\a\bc _z\` hb bpali\ k^^ka kcm d\ ]ip `\ee\hie y [\e _hci\e
kbec_bce x cphe ^\e ]ip`\ee\hie epbc _`ck|e y � kbek ^ jm`_ic \bci\ ^\ c\a]e dpbbm ]_i ^ jg\hikeckrh\
\c ^\ c\a]e p]cka _^ \ec lpibm ]_i ^_ dhim\ d\ ^ jpidpbb_b`\a \bc _z\` hb bpali\ k^^ka kcm d\
]ip `\ee\hie y � k ^ jpb bpc\ 6� ^_ dhim\ d\ ^ jpidpbb_b`\a\bc dpbbm ]_i �� \c 67 ^_ dhim\ d\
^ jpidpbb_b`\a \bc dpbbm ]_i � _^pie 67 B 6� � 67�� X y �paa\ ]_i gw]pcgqe\ 6� B �6��� X \c
`paa\ 6��� X B 67�� X x ^_ `pb`^hekpb e jka]pe\ y �

[\ `pip^^_ki\ kaa mdk_c d\ `\ cgmpiqa \ \ec ^ j\n kec\b`\ d jhb\ g\hikeckrh\ d\ i_ckp d\ ] \io
|pia _b`\ �

� ]phi ^\ ]ipl^qa \ b 	_ �� . � * A._a * A 	�7 �� y �\cc\ g\hikeckrh\ \ec ^_ a \k^^\hi\
`pbbh\ t ^ jg\hi\ _`ch\^^\ y

� _be ^\e e\`ckpbe ehkz_bc\e bphe _^^pbe `kc\i rh\^rh\e |_a k^^\e d\ si_]g\e _w_bc hb `pa o
]pic\a \bc e] m`k�rh\ zkeotoz ke d\ `\ a pdq^\ y

�?
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  � �����
�b\ |_a k^^\ d\e si_]g\e d\ ]im`md\b`\ rhk _ hb kbcmi{c ka]pic_bc \ec ^_ |_a k^^\ d\e _ili\e y

� \]hke ����x pb e_kc rh\ ^\ ]ipl^qa \ b 	� �� . _ a * A 	�7 �� \ec hb ]ipl^qa \ ]p^wb�a k_^ y �b
|_kc x > y� y �h _ ]ip] pem hb _^spikcga \ eka]^\ rhk `pbekec\ t `pbecihki\ hb\ ^kec\ d\ ]ikpikcm
p
 ^_ cf`g\ dpbc ^_ dkec_b`\ d\ ^_ i_`kb\ u^\ bkz\_hv d\ ^ j_bcko_ili\ \ec ^_ ]^he si_bd\ x \ec ^_
cf`g\ ^_ ]^he ]ikpikc_ki\ y

�_i `pbci\ x rh_bd pb ]i\bd \b `pa]c\ ^\e `paahbk`_ckpbe [\beci_ \c _^ ��� x ��� pbc
apbcim rh\ ^\ ]ipl^qa \ b 	� �� . _ a * A. � * A 	�7 �� d\z k\bc ��o`pa]^\c y [pierh jpb �n\ ^\
bpali\ d\ ]ip`\ee\hie x hb _^spikcga \ p]cka _^ d\ ]ipsi_aa_ckpb dwb_a krh\ d\ `pa]^\n kcm
� ]E 
 �7 � -� ` _ mcm ]ime\bcm d_be ���� y

� P����T����� �i� S� ���iT�i�P Qi ��R�P � �_ia k ^\e _hci\e `^_ee\e d\ si_]g\e ] phi
^\erh\^e hb pidpbb_b`\a \bc p]cka _^ \ec |_`k^\a \bc `_^`h^_l^\ �shi\ ^\e si_]g\e pidpbbme
]_i kbc\iz_^^\e y �b si_]g\ d\ dm]\bd_b`\ \ec dkc pidpbbm ]_i kbc\iz_^^\e ek t cphc\ cf`g\ 6
]\hc {ci\ _eep`km hb kbc\iz_^^\ im\^ "X c\^ rh\ 6 @ 6 � ek \c e\h^\a \bc ek �c e " X x �d e "X� pb _
c � d y �pi d\ c\^e si_]g\e x ^\ `_^`h^ d jhb pidpbb_b`\a \bc p]cka _^ ] \hc {ci\ i_a \bm t hb
cik ��?� y
�c_bc dpbbm hb si_]g\ rh\^`pbrh\ x ^\ ]ipl^qa \ \ec _^pie d j_
 phc\i hb bpali\ a kbka _^ d\
dm] \bd_b`\e rhk x e_be ^ka kc\i d\ a _bkqi\ cip] ka]pic_bc\ ^\ ]_i_^^q^kea \ x ] \ia \cc\bc d\ ^\
i_a \b\i t hb\ |_a k^^\ d\ si_]g\e ] phi ^_rh\^^\ ^\ `_^`h^ d\ ^ jpidpbb_b`\a \bc p]cka _^ \ec
|_`k^\ y

� �� ����������� ���  � �� � 	
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 � � �  � �����
�hi `\ apdq^\ x ^\e imeh^c_ce `pbbhe epbc ciqe dm`\z_bce \c d\ bpali\hn ci_z_hn cgmpikrh\e

\c ]i_ckrh\e epbc \b `phie y
[\e a \k^^\hie imeh^c_ce `pbbhe ] phi ^_ l pib\ kb|mik\hi\ dh i_ckp d\ ] \i|pia _b`\ \ec A �

A
� � � ��� y � qe rh\ � d\zk\bc si_bd \c dpb` rh\ ^_ si_bh^_ikcm \ec i\^_ckz\a \bc �b\ x `\cc\ lpib\
b\ i\]ime\bc\ _h`hb kbcmi{c y �m`k]iprh\a\bc ^\e a \k^^\hi\e g\hikeckrh\e `pbbh\e dpbb\bc hb
i_ckp d\ ] \i|pia _b`\ ms_^ t � � � y [t _heek x ^_ l pib\ b\ i\]ime\bc\ _h`hb kbcmi{c ]hkerh\
`\ i_ckp \ec ^\ a {a \ rh jhb\ g\hikeckrh\ cikz k_^\ `pbekec_bc t ]i\bdi\ hb pidpbb_b`\a\bc
bms^ks\_bc ^\e `paahbk`_ckpbe \c t kbcipdhki\ \bci\ d\hn mc_] \e d\ `_^`h^ hb\ kb_`ckz kcm d\e
]ip `\ee\hie d\ dhim\ � ]phi ] \ia \cci\ ^\e `paahbk`_ckpbe y

��
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[\ c_l^\_h `kod\eephe imeha\ ^\e dk	mi\bce imeh^c_ce ]phi ^ jpidpbb_b`\a \bc ec_ckrh\

^pierh\ ^\e cf`g\e epbc d\ a{a\ dhim\ u_ F * Av \c ^\e `paahbk`_ckpbe d\ dhim\ � y
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[\ i� ^\ `ipkee_bc rh\ 
 ph\ ^\e ime\_hn d\ ec_ckpbe d\ ci_z_k^ d_be ^\ dpa_kb\ dh `_^`h^

]_i_^^q^\ x bphe pl^ks\ t kbcmsi\i `\ ]_i_aqci\ d_be bpe apdq^\e y [_ ]^h]_ic d\ `\e ime\_hn
epbc d\e ime\_hn `pbeckchme d\ ec_ckpbe rhk b jpbc ]_e cphe ^_ a {a\ ]hkee_b`\ \c k^ \ec mzkd\bc
rh\ `\cc\ gmcmipsmbmkcm ]pe\ d\ bphz\_hn ]ipl^qa \e ehi ^\ ]^_b d\ ^_ apdm^ke_ckpb \c d\
^ j_b_^we\ d\e ]ipl^qa \e d jpidpbb_b`\a \bc _eep`kme y

� _be ^\ `_e smbmi_^ x a {a \ ek ^ jpb b\ `pbekdqi\ ]_e ^\e `p�ce d\ `paahbk`_ckpb x ^\ c\a]e
d jhb\ cf`g\ b\ ] \hc {ci\ `pbbh rh j_]iqe e_ c\ia kb_kepb \c dm] \bd bpb e\h^\a \bc dh ]ip `\eo
e\hi _hrh\^ \^^\ _ mcm _	\`cm\ a _ke \b`pi\ d\ ^ jmc_c d\ `\ ]ip`\ee\hi dhi_bc epb \nm`hckpb y
[\ ]ipl^qa \ _]]_i_�c dpb` `pa]^\n\ t apdm^ke\i y [\ lhc d\ `\cc\ e\`ckpb \ec d jmchdk\i `\cc\
`pa]^\n kcm a {a\ ephe d\e gw]pcgqe\e eka ]^k�`_cik`\e y
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