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e fghi jkljhgmg nolp qgmrggl sgkt gmhoj uvwlmoxwmokl wly ygzkhtwmokl uvwlmo{

xwmokl o| }hkfoygy qi m~g �ghgxol{�kg}nomx ygzkht wmokl uvwlmoxwmokl kz w jkt}wjm
� �w~ngh t wlozk ny [ �g whg ~ghg ol }whmojv nwh hgzghhols mk m~g jkl|mhvjmokl| kz �kh{
ygt wl � � golhglpgl wly �j~noj~glt wogh ��� �� wly �j~noj~glt wogh ��j~� [ �gm v|
yg|jhoq g m~g qw|oj| kz m~goh jkl|mhvjmokl| [

�gm �� � � � q g w }hguvwlmoxwqng jkt}wjm |it}ngjmoj t wlozkny � o [g [ m~ghg g� o|m w
�ght omowl nolg qvlyng � r om~ w jkllgjmokl r~k|g jvhfwmvhg o| m~g |it}ngjmoj zkht [
�v}}k|g zvhm~gh m~wm rg ~wfg w jkt}ng� |mhvjmvhg � kl � � r~oj~ o| jkt}wmoqng
r om~ � � |vj~ m~wm � � � �� � � � � � o| w � �w~ngh t wlozkny [

�~g �ghgxol{�kg}nomx ygzkhtwmokl uvwlmoxwmokl o| m~gl kqmwolgy w| zknnkr | [ �kh
wli }k|omofg olmgsgh � jkl|oygh m~g �lomg yot gl|oklwn |vq|}wjg � � �� � � �� � kz ~knk{
t kh}~oj |gjmokl| kz � � ol|oyg m~g �onq ghm |}wjg kz wnn ��{|gjmokl| [ �~g �kg}nomx
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k}ghwmkh 
 ��� kz w |tkkm~ zvljmokl � � � � �� � o| m~g k}ghwmkh kl � � �� � � �� �
yg�lgy w| m~g jkt}k|omg kz m~g tvnmo}nojwmokl r om~ � wly m~gl m~g khm~ksklwn }hk{
� gjmokl klmk � � �� � � � � � [ �kh w }woh kz |t kkm~ zvljmokl| � © � �� � � � �� �� klg
jkl|oygh| m~g w|it}mkmoj g�}wl|okl ol Z�� kz m~g }hkyvjm 
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r~ghg �� ��© � �� � � � � �� � whg vlouvgni ygmght olgy �|gg �~gkhgt � yvg mk �j~noj~gl{
t wogh zkh m~g }hgjo|g t gwlols kz � � wly sofg| m~g �ghgxol{�kg} nomx ygzkht wmokl
uvwlmoxwmokl
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kz � � [
$l m~o| }w}gh rg |mvyi m~g jw|g r~ghg � � o| wli }holjo}wn }knwhoxgy wqgnowl

fwhogmi[ �k ngm � � % �& � r~ghg % o| w hgwn fgjmkh |}wjg r om~ w |it}ngjmoj zkht
� � wly & o| w yo|jhgmg nwmmojg ol % kz t w�ot wn hwlp |vj~ m~wm � o| olmgshwn wly
vlotkyvnwh r~gl hg|mhojmgy mk & [ �gm lkr ' qg m~g |}wjg kz jkt}ng� |mhvjmvhg| kl
% � r~oj~ whg jkt}wmoq ng r om~ � [ �~gl zkh wli � � ' � � � � �� � � � � � o| wl wqgnowl
fwhogmi[

�g jkt}vmg ol m~o| }w}gh �|gg |gjmokl ( � m~g �ghgxol{�kg}nomx ){}hkyvjm g�}noj{
omni *

+l � � % �& rg ~wfg m~g jkt}ng� |mhvjmvhg olyg} glyglm �kiwn{�gin ){}hkyvjm
) �w| yo|jv||gy ol |gjmokl �� [ ,kr jkl|oygh m~g zkht wn mhwl|zkht

- � � .� /� 0 1 * � � �� � 2 �� �� �
r~ghg 3 � o| m~g �w}nwjg k} ghwmkh kl � � [ �g m~gl ~wfg m~wm

- �©� �- � �� �  � - � �! �� � � ) ! 4
�g }hkfg m~o| hgnwmokl w| zk nnkr | * �kh wli gngt glm ol 5 � & � rg sgm w }vhg }~w|g
zvljmokl 67 � � � �� � wly rg jkl|oygh m~g �kg}nomx k} ghwmkh| 
 �� �89 [ �i wl g�}nojom
jkt}vmwmokl � rg sgm w zkhtvnw zkh m~g twmho� jkg: joglm| kz 
 ���89 rom~ hg|}gjm mk
m~g �~gmw{zvljmokl qw|o| kz � � �� � � � � � �|gg zkhtvnw �Z�� [ ; |ols m~o| g�}hg||okl rg
jwl g�}nojom ni jkt}vmg }hkyvjm| kz m~g|g �kg}nomx k} ghwmkh| wly fghozi m~g wqkfg
hgnwmokl qgmrggl m~g mrk }hkyvjm| [

$l zwjm � m~g fgjmkh |}wjg| � � �� � � � � � zkht w fgjmkh qvlyng � |wi � ��� � kfgh ' �
wly m~ghg o| w lwmvhwn <wm jkllgjmokl ol m~o| fgjmkh qvlyng [ $m o| j~whwjmghoxgy qi
m~g zwjm m~wm m~g �~gmw{zvljmokl qw|o| o| jkfwhowlm jkl|mwlm r om~ hg|} gjm mk m~ o|
jkllgjmokl [ �i m~g wqkfg t glmoklgy jkt}vmwmokl klg kq|ghfg| m~wm m~g �kg}nomx
k}ghwmkh| 
 �� �89 whg =>? jkfwhowlm jkl|mwlm |gjmokl| kz @ly �� ��� � [ �krgfgh � rg
kq|ghfg m~wm - � �67 � � � � �� � ��# �� o| jklfghsglm zkh # � Z�� wly m~wm 
 ���A 1 �89 � �©B��o| jkfwhowlm jkl|mwlm �|gg C gt whp Z� [ �gm v| lkr yo|jv|| ~kr rg w}}ni m~ o| mk
eqgnowl swvsg m~gkhi[

�gm D qg w jnk|gy khoglmgy |vhzwjg kz sglv| ! [ �gm � qg m~g tkyvno |}wjg kz <wm
E �Z�{jkllgjmokl| kl D [ �~gl
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�~ghg o| m~g v|vwn |it}ngjmoj |mhvjmvhg � kl � © �D �G � r~oj~ o| kz jkvh|g olmgshwn
wly vlotkyvnwh kfgh m~g nwmmojg � © �D �H � [ �~g t w}}ols jnw|| shkv} 
 kz D wjm|
kl � fow m~g olyvjgy ~ktktkh}~ot |

� * 
 2 evm �� © �D �H � � � � 4
$l �e�C Z� wly �e�C�� rg jkl|mhvjmgy ol jknnwqkhwmokl r om~ �wmmg| wly Cg|~gmop{

~ol w ){}hkyvjm kl m~g tkyvno |}wjg � � kz <wm  {jkllgjmokl| kl m~g |vhzwjg
D � � D " �}m� � r~ghg  o| gom~gh � �� � � � kh �� �� � � � [ �~o| ){}hkyvjm o| jkl{
|mhvjmgy v|ols w vlofgh|wn �w||onogf olfwhowlm zkh nolp| ol D � � �� � Z� wly m~g }hkyvjm
kl nolp| ol m~o| t wlozk ny [

,kmojg m~wm rg ol m~g wqgnowl jw|g  � � �Z� � � � � � ~wfg � � � � [ �g whsvg
ol |gjmokl � m~wm m~ o| ){}hkyvjm kl � � zkh  � � � hg|mhojm| mk w ){}hkyvjm kl � �
wly rg r onn |~kr m~wm m~g hg|vnmols ){}hkyvjm o| m~g �kiwn{�gin }hkyvjm [

$l � � Z{yot gl|oklwn �~ghl{�ot kl| m~gkhi� m~g �{yot gl|oklwn }whm kz m~g m~gkhi
o| w tkyvnwh zvljmkh � r~oj~ o| w zvljmkh zhkt m~g jwmgskhi kz jkt}wjm |tkkm~
khoglmgy |vhzwjg| mk m~g jwmgskhi kz �lomg yot gl|oklwn jkt}ng� fgjmkh |}wjg| � r~oj~
|wmo|�g| jghmwol }hk} ghmog| [ $l m~g swvsg{m~gkhgmoj jkl|mhvjmokl kz m~o| zvljmkh klg
�h|m ��g| w jkt}wjm �og shkv} � wly wl olfwhowlm lkl{ygsglghwmg ollgh }hkyvjm kl
om| �og wnsgqhw [ �~g zvljmkh m~gl w||k jowmg| mk w jnk|gy khoglmgy |vhzwjg m~g �lomg
yot gl|oklwn fgjmkh |}wjg klg kqmwol| qi w}}niols sgkt gmhoj uvwlmoxwmokl mk m~g
tkyvno |}wjg kz <wm � {jkllgjmokl| kl m~g |vhzwjg ��gg g [s [ �� Z� wly �em Z�� [ { $l
m~g wqgnowl jw|g � � E �Z� wm ~wly m~ o| tgwl| jkljhgmgni m~g zk nnkr ols [ �i w}}niols
m~g sgkt gmhoj uvwlmoxwmokl yojv||gy wqkfg mk m~g wqgnowl tkyvno |}wjg � � rg sgm
m~g fgjmkh qvlyng � ��� kfgh m~g |}wjg kz jkt}ng� |mhvjmvhg| ' kl � © �D � G � [ �~o|
qvlyng ~w| w <wm jkllgjmokl � wly wl wjmokl kz evm �� © �D �H � � � � � r~oj~ }hg|ghfg|
m~g <wm jkllgjmokl [ $l m~o| jw|g m~g tkyvnwh zvljmkh o| yg�lgy qi w||k jowmols mk
D � m~g fgjmkh |}wjg �� �D � jkl|o|mols kz jkfwhowlm jkl|mwlm |gjmokl| kz � �� � kfgh ' [
�k m~hkvs~ m~g hg}hg|glmwmokl � � rg sgm w hg}hg|glmwmokl � � kz m~g t w}}ols jnw||
shkv} 
 kz D kl � � �D � [ $l m~g lkl{wq gnowl jw|g m~g |omvwmokl rw| wjmvwnni ygfgnk}gy
sglghwnoxols zhkt m~o| wqgnowl jw|g � wly klg sgm| w �}hk� gjmofg� <wm fgjmkh qvlyng
kfgh �goj~t �vnngh |}wjg kz D �|gg �e�� � wly ��� wly �f�y �� [ �i hg|mhojmols mk m~g
gtqgyygy jk}i kz �goj~t �vnngh |}wjg kz D ol ' � rg wn|k sgm g�wjmni m~o| |omvwmokl
ol m~g wqgnowl jw|g [ �krgfgh � m~ghg |ggt | wm }hg|glm lk wlwnks ol m~g lkl{wq gnowl
jw|g kz w jkl|mhvjmokl kz w �}hk � gjmofg� <wm fgjmkh qvlyng kfgh ' [

$l �� Z{yotgl|oklwn �~ghl{�ot kl| m~gkhi klg wn|k ~w| m~g zknnkr ols �!�� |gmv} [
�v}}k|g " o| w jkt}wjm khoglmgy #{t wlozkny |vj~ m~wm $ " � �"D © � % D � � r~ghg
D © wly D � whg jnk|gy khoglmgy |vhzwjg| wly "D © t gwl| D © r om~ m~g khoglmwmokl
hgfgh|gy [ e ||vt g zvhm~gh � o| w nolp ol |oyg " & $ " [ �~gl m~g �!��{w� okt | |mwmg|
m~wm m~ghg |~kvny q g w nolgwh tkh}~o|t � � �" � � � * �� �D © � 2 � � �D � � � r~oj~ |wmo|�g|
m~wm snvgols wnkls qkvlywhi jkt}klglm| skg| mk m~g jkhhg|}klyols jkt}k|omokl kz
nolgwh t w}| [

$l |gjmokl ' rg sofg w sgkt gmhoj jkl|mhvjmokl kz m~g|g k}ghwmkh| ol m~g jw|g r~ghg
" � D � �� � Z� [ �kh w |ot}ng jnk|gy jvhfg ( kl D � m~ o| k}ghwmkh

� � �( � � �� �D � �� � Z� � ( � � �kt ��� �D ��
o| jkl|mhvjmgy w| zknnkr | [ �g jkl|oygh m~g ~knklkti zvljmokl 6) � � � �� �[ �~o|
o| w }vhg }~w|g zvljmokl � ~gljg m~g |ghog| - � �6) � � � � �� � ��#�� o| jklfghsglm zkh
# � Z�� zkh wnn � � ' [ e jjkhyols mk wqkfg yo|jv||okl 
 ���A 1 �8* � �©B�� sofg| w jkfwhowlm
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jkl|mwlm |gjmokl kz @ly �� �� � � w| � |rgg}| m~hkvs~ ' [ �g yg�lg � � �( � mk q g m~ o|
|gjmokl [

$l |gjmokl ' � rg v|g m~g|g k} ghwmkh| mk sofg w �!�� }hkkz kz m~g zk nnkr ols rgnn
plkrl jnw||ojwn hg|vnm zhkt m~g m~gkhi kz �~gmw{zvljmokl|

��
�� ©

pgh � � � pgh � �

o [g [ m~g wjmokl kz m~g |it}ngjmktkh}~o|t shkv} kz m~g nwmmojg o| w|it}mkmoj zwom~zvn
kl �~gmw{zvljmokl| kz wnn ngfgn| [ $l �e Z� rg ~wfg g�mglygy m~ o| hg|vnm mk m~g lkl{
wqgnowl jw|g � r~ghg klg sgm| m~g tvj~ |mhklsgh hg|vnm m~wm m~g wjmokl kz m~g t w}}ols
jnw|| shkv} o| w|it}mkmoj zwom~zvn �|gg �~gkhgt Z ol �e Z� zkh m~g }hgjo|g |mwmgt glm� [

� olwnni� rg jktqolg wnn kz m~g wqkfg mk sofg w sgkt gmhoj jkl|mhvjmokl kz
�� �D � �� � Z� � � � � �kt �� � �D ��

zkh wli nolp � w| zknnkr | [ �g w}}ni m~g vlofgh|wn �w||onogf olfwhowlm jkl|mhvjmgy
ol �e�C�� mk m~g nolp � [ �~g hg|vnm ol m~o| wqgnowl jw|g o| wl ol�lomg |ghog| ol
# rom~ jkg: joglm| ol � © �D �H � [ �i mwpols m~g w||k jowmgy ~knklkti zvljmokl| � rg
sgm 6� � � � �� � ��#�� [ +lg |gg| m~wm - � �6� � � � � �� � ��# �� o| jklfghsglm zkh
# � Z�� wly rg yg�lg � � �D � �� � Z� � � � � �kt �� � �D �� mk qg m~g jkfwhowlm jkl|mwlm
|gjmokl 
 �� �A 1 �8� � �©B� � [ �ktqolols wnn kz m~g wqkfg hgnwmokl| � rg sgm m~g lggygy snvgols
hgnwmokl

�� �D � �� � Z� � � © 4�� � � �� �D � �� � Z� � � ©� � � � �D � �� � Z� � � �� 4
�g jkl|oygh om w hwm~gh olmghg|mols }hkqngt mk sglghwnoxg wnn m~g jkl|mhvjmokl|

}hg|glmgy ol m~o| }w}gh mk m~g lkl{wqgnowl jw|g [ $l �e Z� rg ~wfg mwpgl w lvtqgh kz
|mg}| ol m~o| yohgjmokl [

�g rkvny nopg mk mwpg m~o| k}}khmvlomi mk m~wlp �mwfhk| �whkvzwnoyo| wly �ghm
f [ �ggtgl zkh fghi ~gn}zvn yo|jv||okl| kl m~o| }hk� gjm [

� [ � ��`_�	^d`] 
b	]^d�	^d`]
$l m~o| |gjmokl rg r onn fghi qhog<i hgfogr m~g qw|oj |gmv} ol ygzkht wmokl uvwl{

moxwmokl kz �ko||kl twlozkny| [ �g hgzgh m~g hgwy mk �yw�� � wly m~g hgzghgljg| ol
m~ghg zkh w tkhg ygmwongy yo|jv||okl [

�gm �� � � � �� q g w �ko||kl t wlozkny [ �~wm o| rg ~wfg w qonolgwh wlmo{|ittgmhoj
}wohols � � � * � � �� �� � � �� � 2 �� �� � � r~oj~ |wmo|�g| m~g �goqlox hvng ol gwj~
fwhowqng [ �gm � �� �� � � � � �� � ��# �� wly � � � � ��# �� [ �~g lkmokl kz w ygzkht wmokl
uvwlmoxwmokl kz w �ko||kl t wlozkny rw| olmhkyvjgy ol ������� [
� ��= �? �>= � � � �� ��� ��� ��� ��� �� �! "#�!� $ �� �! �� ��� ) %& ���#'� �!� �� � � � ��
 ( �! �((�' �� )� � � %��* �+�� (��#'�#�� ) �! � �� �� � (#', �, ��

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

� �� �� � � � ! � � � �� � -
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