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@ABC DED FG CAHIC AHI J FKFLBM ENJ HGBLAO C O FLAHPC
QRS TU MEK VF WCFP LH CHNXF Y BG @GEZ M [HKLGHN MHK\ BML]
C ^ _F ENCH MHODEGF LA FCF O FLAHPCS BK HGPFG LH XENB]
PELF LA FBG CHNWLBHKCS LH O HGF MNECCBMEN O FLAHPC CWMA EC
J GED A CFEGMA I BLA ` a EKP GFNELFP ENJ HGBLAO CS HG CBOW]
NELFP EKKFENBKJ ^ _F CAHI LAEL J FKFLBM ENJ HGBLAO C EGF
D FGb FMLNc CWBLFP b HG Y @[ MHK\ BML D GHVNFO CS EC LA Fc EGF
EVNF LH d
e J BXF O EKc PBf FGFKL CHNWLBHKC b HG E J BXFK D GHVNFO S

e J BXF ENO HCL HD LBO EN CHNWLBHK BK E XFGc CAHGL
EO HWKL Hb LBO FS I BLA LA F D HCCBVBNBLc LH FKAEKMF
LAF CHNWLBHK NELFG Bb O HGF LBO F BC EXEBNEVNFS E MGBL]
BMEN D GHD FGLc b HG Y @[ CcCLFO C^

g h ijk lm n opqprst u vwxysrz{ | }~rs{ s��rsxq
�j� �l� g��� n u sy �y�� t �xqryxv
�i�i�� n }~py�rsxq�v {xt���~ �
��j�i n � {�q��p�y
h�k�mi n }~rs{ s��rsxq x� ~v�qp� ry�� ptrxysp� sq�s�p

txqryxv �ptrxy� �
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¤sqtp �¥¦§ | �sy ry�� t s� sqtyp��sqw ¨� �§© p�tz
�p�y � �zp ªypqtz usy �y�� t �xqryxv «u��¬ ���rp{ s�
��tp� ­ srz �vswzrv� �s®pypqr ~yx¨vp{ � rz�q rzp u{py�
st�q xqp � ¯q rzp ° ¤u | ~yx¨vp{ � �yp {�sqv� ypv�rp� rx
u sy~xyr t�~�tsrsp� | ¨�r sq ªy�qtp «�q� ±�yx~p ¬ | rzp
~yx¨vp{ s� {�sqv� ypv�rp� rx ±q�²x�rp xyw�qs��rsxq
�q� txq³ str �xv´sqw sq�s�p �ptrxy�µ � ¶ s®pypqr {prz�
x�� t�q ¨p r��pq �q�py txq�s�py�rsxq · xq xqp z�q� |
­p t�q ry� rx �p´pvx~ txx~py�rs´p rxxv� rz�r ­ svv pq�
z�qtp txqryxvvpy� ~yx��trs´ sr� �q� �pp~ rzp {�q ��
rzp tpqry�v ~xsqr x� rzp txqryxv ���rp{ ¸¹º � }q rzp
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xrzpy z�q� | ­ srz rzp �p´pvx~{pqr x� ¶�r��ì sq� ¨p�
r­ppq ~v�qp� �q� wyx�q� ¨��p� txqryxv tpqrpy� | rzp
�p´pvx~{pqr x� oí ¤ �q� î¶�ª vswzr ï �q�wp{pqr ¤���
rp{ � | � ~�yrs�v xy tx{~vprp ��rx{�rsxq t�q �pysx��v�
¨p txq�s�pyp� � �zpyp �yp �s®pypqr �~~yx�tzp� rz�r
t�q ¨p �q�pyr��pq | �x{p ¨��p� xq {�sqv� �vwxysrz{ st
yp�xv�rsxq ¸ðº | �x{p xrzpy� ypv� sqw xq pñ~pyr ���rp{
{przx�� ¸îº | �x{p ~v�qqsqw rx ��p ¨xrz ¸�ðº � òxy�� xq
rzp�p ��¨� ptr� t�q p´pq ypó�syp ´py� rzpxyprst ­xy� ¸�º
�xy rzp �p´pvx~{pqr x� ��tz ���rp{ � �

�zpyp �yp yx�wzv� r­x �s®pypqr vp´pv� x� yp�xv�rsxq
sq �q u�� ���rp{ ·

e u �ry�rpwst vp´pv ­zstz ­x�v� xyw�qs�p ry�� t rx
{ sqs{ s�p rzp ~yx¨�¨svsr� x� txq³str� �

e u r�trst�v vp´pv ­zstz ­x�v� �xv´p ôsq yp�v rs{põ
txq³ str� �� �xxq �� rzp� �yp �prptrp� ¨� ry�� pt�
rxy� ~yp�strsxq� | �q� ­x�v� x~rs{ s�p ry�� ptrxysp�
�xy �vv ~v�qp� ypv�rp� rx rzp txq³ str � �zs� ���rp{
­x�v� �tr �§ rx �ö { sq�rp� ¨p�xyp rzp t�vt�v�r�
p� txq³ str ~xsqr sq�s�p � �ó��yp �ptrxy x� ¦§÷{
¨� ¦§÷{ � �zp ���rp{ ­x�v� z�´p rx w��y�qrpp
rz�r p�tz ~v�qp ­ svv vp�´p rzp �ptrxy �r pñ�trv� rzp
~xsqr �q� �r pñ�trv� rzp rs{ p �tzp��vp� | �q� rz�r
p�tz �q� p´py� txq³ str sq�s�p rzp �ptrxy z�� ¨ppq
�xv´p� � �zs� ���rp{ ­ svv ¨p t�vvp� rzp LGEø FMLHGc
D NEKKFG�

�zp wx�v x� rzp ­xy� ~yp�pqrp� zpyp ­�� rx ry� ��
s®pypqr �~~yx�tzp� �xy �xsqw ry�� ptrxy� ~v�qqsqw �xy
u�� � �y�� ptrxy� ~v�qqsqw z�� ¨ppq � tv���st�v ~yx¨vp{
sq yx¨xrst� �xy rzp v��r �p�y� ¸�§º | ¨�r �x{p �~ptsùtsrsp�
x� u�� «�vv x¨� ptr� �yp {x´sqw | p´py� x¨� ptr ry�� ptrx�
y� {��r ¨p x~rs{ s�p� sq rpy{ � x� ��pv tx�r |� � � ¬ ~yp´pqr
�yx{ ��sqw �syptrv� yx¨xrst� {przx�� � òp �pts�p� rx
��p wpqprst �vwxysrz{ � �� rzp {�sq {przx� �xy �xsqw
ry�� ptrxy� x~rs{ s��rsxqú | ¨�r �v�x rx ry� rx tx{~�yp
rzp yp��vr� ws´pq ¨� wpqprst �vwxysrz{ � rx rzp yp��vr�
ws´pq ¨� tv���st�v wy�~z �p�ytz {przx�� «` | ` a ¸�¹º
�q� ypv�rp� �vwxysrz{� p�~pts�vv� srpy�rs´p �pp~pqsqw
` a ¸¥ | �îº¬ � �zs� ­�� qptp���y� rx ´�vs��rp rzp x~rs�
{ �vsr� x� wpqprst �vwxysrz{� yp��vr� �

uq xrzpy wx�v x� rzp ­xy� ­�� rx ws´p �q p´�v��rsxq
x� rzp p� tspqt� x� wpqprst �vwxysrz{ � ­ srzx�r �p´xr�
sqw rxx {�tz rs{p rx rzp tx�sqw x� wpqprst �vwxysrz{ �
{przx�� rzp{ �pv´p� · �x | ­p �pts�p� rx ��p rzp tv���s�
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t�v ¤ou ���rp{ �p´pvx~p� ¨� ¶�´s� oxv�¨pyw� ¸�¦º |
�q� ­p rysp� rx txqtpqry�rp xq rzp {x�pvsqw x� rzp
~yx¨vp{ sr�pv� �
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�zp ùy�r s�p� ­�� rx pqtx�p ��r� ­ srz rzp txxy�s�
q�rp� x� rzp ~xsqr� x� p�tz ry�� ptrxy�� �zpq | rzpyp ­pyp
rzypp yp�v ´�v�p� «� � � � � ¬ �xy p�tz ~xsqr x� p�tz ~v�qp
ry�� ptrxy�� �­x ~v�qp� �yp qxr sq txq³ str s� rzp� �yp �v�
­��� �r � �s�r�qtp x� �r vp��r ¦÷{ �yx{ p�tz xrzpy � ¤x |
rx w��y�qrpp rz�r r­x ~v�qp� �yp qp´py sq txq³str | �§
~xsqr� ­pyp ypó�syp� �xy � ¦§÷{ �ó��yp �ptrxy � �z�� |
rx �xv´p � r­x ~v�qp� txq³str sq � ¦§÷{ �ó��yp �ptrxy |
­p {��r { sqs{ s�p � ��qtrsxq x� ð � �§ � ¹ � �§ yp�v
´�ys�¨vp� � �zs� s� �pùqsrpv� x�r x� yp�tz x� �q� wpqprst
�vwxysrz{ | p´pq ­zpq ��sqw {xyp pv�¨xy�rp {przx��
«��tz �� ¶�q�{ st í�y�{prpy ±qtx�sqw ¸��º ¬ � �zp �p­
pñ~pys{pqr� ­p {��p txqùy{p� rz�r x~sqsxq �

¤x | rzp �~~yx�tz rx rzp ~yx¨vp{ ­�� tz�qwp� ·
e �zp ~yx¨vp{ rx �xv´p ­�� �s{~vsùp� · p�tz ~v�qp
­x�v� ³� ­ srz � txq�r�qr �~pp� �q� ­x�v� qxr ¨p
�¨vp rx tz�qwp sr� ³ swzr vp´pv �

e ¯q�rp�� x� tx�sqw p�tz ~xsqr x� rzp ry�� ptrxy�| rzp
�trsxq� rz�r � ~v�qp tx�v� r��p �r p�tz �rp~ x� rzp
³ swzr ­pyp tx�p� � �zs� ��r� pqtx�sqw s� ~�ypv�
��{¨xvst �q� {�tz �s{~vpy rz�q � q�{pyst ��r�
pqtx�sqw �xy rz�r ~yx¨vp{ �

�x ��{{�ys�p x�y ùy�r {x�pv ·
e u �ptrxy s� � ¦§÷{ ¨� ¦§÷{ �ó��yp �
e p�tz �syty��r s� ³�sqw ­ srz � txq�r�qr �~pp� «îð§
�qxr� | xy ¹¹§ { ��¬ �

e rzp xqv� ~x��s¨vp {�q� �´yp s� � tz�qwp x� zp���
sqw | psrzpy ð§ �pwypp� vp�r xy ð§ �pwypp� yswzr �

e �q pqry� ~xsqr �q� �q pñsr ~xsqr sq rzp �ptrxy �yp
���x ts�rp� rx p�tz �syty��r � �vv �syty��r� pqrpy �q�
vp�´p rzp �ptrxy �r rzp ��{p rs{p � �zp pñ sr ~xsqr
s� rzp ~xsqr rz�r ­ svv ¨ p yp�tzp� �r pñ sr rs{ p s�
p�tz ~v�qp s� �¨vp rx ³� �ry�swzr rx sr ­ srzx�r �q�
zp��sqw �vrpy�rsxq �

e r­x ~v�qp� �yp sq txq³str s� | �r �q� rs{ p | rzp� �yp
tvx�py rz�q ¦÷{ �

}� tx�y�p | sr s� s{~x��s¨vp �xy � ~v�qp rx vp�´p rzp
�ptrxy �r pñ�trv� rzp rs{ p �tzp��vp� s� sr� zp��sqw z��
¨ppq {x�sùp� rx �xv´p � txq³str | �� sr s� s{~x��s¨vp
rx �ttpvpy�rp xy �ptpvpy�rp ~v�qp� � ¤x | rzp rpy{ rx
x~rs{ s�p �xy p�tz ~v�qp s� rzp �s�r�qtp x� rzp v��r ~xsqr
x� rzp tx{~�rp� ry�� ptrxy� rx rzp rzpxyprst pñ sr ~xsqr �
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òzpq � ~v�qp pqrpy� rzp �ptrxy �r rzp pqry� ~xsqr |

sr� ~x�srsxq �q� sr� t�yypqr zp��sqw �yp �qx­q � �zpq |
rzp rxr�v ³�sqw rs{ p «�~~yxñ s{ �rs´pv� �� { sq�rp�¬
x´py rzp �ptrxy s� �s´s�p� sq �� �rp~� x� rs{ p «�yx�q�
î§ �ptxq�� p�tz¬ � ¶ �ysqw p�tz x� rzp�p �rp~� | rzp ~v�qp
³ sp� ­ srz � txq�r�qr �~pp� �q� ­ srz � txq�r�qr zp���
sqw � ( p�xyp p�tz �rp~ | rzp zp��sqw x� rzp ~v�qp t�q
¨p �vrpyp� | psrzpy ¨� r�yqsqw sr vp�r «)ð§ * ¬ xy yswzr
«+ð§* ¬ � u � p�tz ~v�qp pqrpy� �q� vp�´p� rzp �ptrxy �r
rzp ��{p rs{p | p�tz �rp~ z�� pñ�trv� rzp ��{p vpqwrz
�xy p´py� ~v�qp �

¯q rz�r ´py� �s{~vp t��p | rzpyp �yp xqv� rzypp ~x��
�s¨ svsrsp� �xy � ~v�qp �r rzp ¨pwsqqsqw x� p�tz �rp~ ·
psrzpy �pp~sqw rzp ��{p zp��sqw | r�yqsqw vp�r xy r�yq�
sqw yswzr � �zs� t�q ¨p tx�p� ­ srz xqv� r­x ¨sr� · §§
�q� § � {p�q� rz�r rzp ~v�qp s� �pp~sqw sr� zp��sqw |
�§ {p�q� rz�r sr s� r�yqsqw ð§ * yswzr �q� �� rz�r sr
s� r�yqsqw ð§* vp�r � u � rzpyp �yp �� �rp~� | �vv zp��sqw
�vrpy�rsxq� �xy xqp ³ swzr x´py rzp �ptrxy t�q ¨p tx�p�
­ srz � �pó�pqtp x� ¹ � �� � ð¹ ¨sr� � ¯� rzpyp �yp ,
~v�qp� sq rzp �ptrxy | � �pó�pqtp x� ð¹, ¨sr� s� ypó�syp�
rx tx�p �vv zp��sqw �vrpy�rsxq� �

�x p´�v��rp rzp ùrqp�� x� � �pó�pqtp x� ¨sr� rz�r
yp~yp�pqr� ~v�qp� ry�� ptrxysp� | rzp �xvvx­ sqw �rp~� �yp
pñpt�rp� ·

e �zp tx{~vprp ry�� ptrxy� s� tx{~�rp� �xy p�tz �q�
p´py� ~v�qp | �ttxy�sqw rx sr� pqry� ~xsqr | sr� sqs�
rs�v zp��sqw �q� rzp ~�yr x� rzp �pó�pqtp x� ¨sr�
tx�sqw sr� zp��sqw �vrpy�rsxq� �

e �zp ���rp{ tzpt�� s� rzpyp s� � txq³ str ¨pr­ppq
r­x «xy {xyp ~v�qp�¬ �ttxy�sqw rx rzp ry�� ptrxysp�
t�vt�v�rp� «s �p � sr tzpt�� s� r­x ~v�qp� �yp p´py
tvx�py rz�q ¦÷{ ¬� ¯� � txq³str s� �x�q� | rzpq rzp
ùrqp�� x� rzp �pó�pqtp s� �pr rx §- �

e ¯� rzpyp s� qx txq³str | rzp �s�r�qtp ./ �yx{ rzp
x~rs{ �v pñ sr ~xsqr0 rx rzp pñ sr ~xsqr t�vt�v�rp� s�
tx{~�rp� �xy p�tz ~v�qp 1 � �zp ùrqp�� 2 s� rzpq
ws´pq ¨� rzp �xvvx­ sqw �xy{�v� ·

2 � 3456789 :;7<
�zpyp �yp � �p­ yp��xq� rz�r � ��rs�� rzp tzxstp
x� rz�r �xy{�v� �xy t�vt�v�rsqw ùrqp�� · ¯r s� tvp�y
rz�r s� rzp ./ �yp �vv pó��v rx § | rzpq rzp ry�� ptrx�
y� s� x~rs{ �v �q� ùrqp�� s� pó��v rx � � sr s� ¨prrpy
rx z�´p rzypp ~v�qp� ¹÷{ �yx{ rzpsy pñ sr ~xsqr
y�rzpy rz�q xqp �÷{ �­��| �q� rzs� � ��rs�� rzp
�ó��yp �xy ./ � rzp ��qtrsxq �zx�v� �v�x �ptyp��p
ó�srp ó�st�v� �­�� �yx{ rzp x~rs{�{ · rz�r =� rzp
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ªsw�yp �·

pñ~xqpqrs�v ��qtrsxq � rzp ´�v�p x� D {��r ¨p txy�
yptrv� tzx�pq rx w��y�qrpp � txyyptr ¨pz�´sxy x�
rzp pñ~xqpqrs�v ��qtrsxq · s� D s� rxx v�ywp | �vv
´�v�p� ­ svv ¨ p tvx�p� rx �| s� D s� rxx �{�vv | �vv
´�v�p� ­ svv ¨ p tvx�p� rx § �
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u � ��s� �¨x´p | ­p ��p� rzp �s{~vp | ¨�r ´py� p��� rx

��p ¤ou ���rp{ �p´pvx~p� ¨� ¶�´s� oxv�¨pyw �
òp ù y�r rysp� rx �xv´p � �s{~vp ~yx¨vp{ ­ srz xqv�

r­x ~v�qp� ­zstz �yp sq txq³ str �r rzp tpqrpy x� rzp
�ptrxy � î§§ sqsrs�v y�q�x{ �pó�pqtp� ­pyp wpqpy�rp�
x� ð¹ � ¹ � �î ¨sr� � �zp tyx��sqw ~�y�{prpy ­�� �pr rx�§© | rzp {�r�rsxq ~�y�{prpy rx �© �q� rzp ���rp{
p´xv´p� �xy �§§ wpqpy�rsxq� � u �rpy öî wpqpy�rsxq� sq
rzp ùy�r y�q | rzp �xv�rsxq yp~yp�pqrp� xq ùw�yp � ­��
t�vt�v�rp� �q� ­�� qxr pqz�qtp� v�rpy xq ­ srz xrzpy
~�y�{prpy� �prrsqw� � �zp y�q ­�� �xqp xq � ¤~�yt¤r��
rsxq¹ � sr rxx� ð§ �ptxq�� rx tx{~vprp � ¯q vp�� rz�q ö
�ptxq�� � qp�yv� x~rs{ �v yp��vr ­�� tx{~�rp� �q� ­��
rzpq �vswzrv� pqz�qtp� � ur rzp pq� x� rzp y�q | rzpyp
­�� sq rzp ~x~�v�rsxq ð �s®pypqr wpqx{p� yp~yp�pqr�
sqw �s®pypqr ry�� ptrxysp� ­zstz z�� rzp ��{p «x~rs{ �v¬
ùrqp�� � �zp ry�� ptrxy� yp~yp�pqrp� xq ùw�yp � s� xqp
x� rzp{ �

�x tzpt� rzp�p yp��vr� | ­p ­�qrp� rx ��p �q ` a
ypv�rp� �vwxysrz{ ­ srz rzp 2 �q� J ��qtrsxq� ¨psqw
x�y ùrqp�� ��qtrsxq �(�r sr ­�� qxr ~x��s¨vp rx tzpt� rzp x~rs{ �vsr� x�
rzp �xv�rsxq ­ srz rzp ` a �vwxysrz{ � �zp ~yx¨vp{ ­��
qxr � {�rrpy x� rs{ p ¨�r � {�rrpy x� �~�tp | p´pq ­ srz
ð¹ï ¨ x� {p{xy� �q� �¹¦ï ¨ x� �­�~ �~�tp · � tv���st�v
vs{ sr�rsxq �xy ` a � òp z�� rx ��p � ypv�rp� �vwxysrz{ |
tvx�p rx ¯rpy�rs´p ¶pp~pqsqw ` a rz�r s� rxx tx{~vpñ
rx ¨p �p�tys¨p� zpyp � �zp �xv�rsxq t�vt�v�rp� ¨� rzs�
�vwxysrz{ s� �zx­q sq ùw�yp ¹ � �zs� �xv�rsxq s� ��
vswzrv� �s®pypqr �yx{ rzp �xv�rsxq� t�vt�v�rp� ¨� x�y
wpqprst �vwxysrz{ | ¨�r sr� tx�r «ùrqp��¬ s� pñ�trv� rzp
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ªsw�yp ¹ · ²p�xv�rsxq ­ srz �� �rp~� �q� txq�r�qr �~pp�

��{p � ¯q rz�r t��p | rzp wpqprst {przx� ­�� x~rs{ �v
�q� �pùqsrpv� {�tz ���rpy «ð rs{ p� ���rpy¬ ­ srzx�r �q�
x~rs{ s��rsxq� �
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�zp ~yx¨vp{ ­ srz ð ~v�qp� | rzp ð ~v�qp� ¨psqw sq

txq³str �r rzp ��{p ~xsqr «� ~v�qp tyx��sqw rzp �ptrxy
�yx{ rzp vx­py vp�r txyqpy rx rzp �~~py yswzr txyqpy­��
���p� rx rzp ~yp´sx�� pñ�{~vp¬ ­�� �v�x �xv´p� � �zs�
s� x� tx�y�p rzp ­xy�r ~x��s¨vp t��p �xy rzypp ~v�qp�
tyx��sqw � �ptrxy | �� p�tz txq³ str yp�xv�rsxq s� txq�
�ry�sqp� ¨� p�tz xrzpy txq³str yp�xv�rsxq �

�zp ¨p�r yp��vr� ­pyp x¨r�sqp� ­ srz �§§§ y�q�x{
�pó�pqtp� | � tyx��sqw ��trxy �pr rx î§© �q� � {�r�rsxq
��trxy �pr rx ö© � �zp ��{p yp��vr� ­pyp tx{~�rp�
­ srz {�q� �s®pypqr ~�y�{prpy� �prrsqw | ¨�r ­pyp qxr
pqz�qtp� �q� {xyp ­ srz rzp �s{~vp {przx� ��p� � �zp
y�q ­�� �xqp xq � ¤~�yt¤r�rsxq¹ �q� rxx� ¹ { sq�rp� �M pyp �w�sq | � qp�yv� x~rs{ �v yp��vr ­�� t�vt�v�rp� sq �
´py� �zxyr �{x�qr x� rs{ p �q� rzpq �vswzrv� pqz�qtp� �

¯r ­�� s{~x��s¨vp rx tzpt� x�r rzp x~rs{�vsr� x�
rzp �xv�rsxq �� sr ­�� s{~x��s¨vp rx �xv´p rzp ~yx¨�
vp{ psrzpy sq � yp��xq�¨vp �{x�qr x� rs{ p | xy ­ srz rzp
{p{xy� ­p z�� p´pq ­ srz srpy�rs´p �pp~pqsqw � M x­�
p´py | ��sqw �s{�v�rp� �qqp�vsqw ¸¹§º ­ srz � ´py� �vx­
�tzp{p �xy �ptyp��sqw rp{~py�r�yp | � �vswzrv� ¨prrpy
�xv�rsxq ­�� tx{~�rp� ��rpy � txq�s�py�¨vp �{x�qr x�
rs{ p «�pp r�¨vp �¬ � òp rzsq� rz�r rzp �xv�rsxq t�vt��
v�rp� ¨� rzp ou s� ´py� tvx�p rx rzp x~rs{ �v �xv�rsxq |
¨�r ­p ­pyp qxr �¨vp rx ~yx´p sr �

�zp ~yx¨vp{ �xy � �x�y ~v�qp� txq³str ­�� �v�x
�xv´p� | ­ srz rzp �x�y ~v�qp� ¨psqw sq txq³str �r rzp
��{p ~xsqr � �zs� �sr��rsxq s� ~�ypv� rzpxyprst �� �x�y
~v�qp� txq³str qp´py x tt�y sq ±q�²x�rp txqryxv | ¨�r sr
­�� �q sqrpyp�rsqw rp�r rx tzpt� rzp p� tspqt� x� ou �
�zpyp �w�sq | ´py� ��rs���trxy� yp��vr� ­pyp x¨r�sqp� sq
� �zxyr �{x�qr x� rs{ p �
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��¨vp �· �x{~�ys�xq x� wpqprst �vwxysrz{ �q� �s{��
v�rp� �qqp�vsqw �xy rzypp ~v�qp� txq³str
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ï��sqw � ~v�qp tvs{¨ xy �p�tpq� s� ´py� y�ypv� ��p�

rx �xv´p � txq³str �� sr s� � �pysx�� ~pq�vr� sq rpy{ � x�
��pv tx�r �q� ~���pqwpy� tx{ �xyr � (�r rzp ~x��s¨svsr�
�xy � ~v�qp rx �ttpvpy�rp xy �ptpvpy�rp z�� rx ¨p sq�
tv��p� sq x�y {x�pv rx z�´p � {xyp yp�vs�rst ���rp{ �
¤x | ­p {x�sùp� x�y {x�pv rx sqtv��p rzp �x vvx­ sqw ·

e ~v�qp� t�q sqtyp��p xy �ptyp��p rzpsy �~pp� ¨�
¹§{ �� �r p�tz �rp~ �

e �~pp� {��r �r�� sq rzp y�qwp �P§U ¹�§{ �� «ðð§U
ö �§�r�¬ �

¯q rz�r {x�pv | ~ v�qp� �zx�v� vp�´p rzp �ptrxy �r rzp
rs{ p pñ�trv� �tzp��vp� «p�tz ~v�qp ¨psqw �¨vp rx �ttpv�
py�rp �q� �ptpvpy�rp | sr s� �v­��� �¨vp rx tx{~pq��rp
ry�� ptrxy� �vrpy�rsxq ¨� �~pp� {x�sùt�rsxq�¬ � �zp rpy�
{ rx x~rs{ s�p �xy p�tz ~v�qp ­ svv ¨ p ��pv tx�r � òp z�´p
txq�s�pyp� rz�r | �yx�q� ¹¹§{ �� | ��pv tx�r ­x�v� �~�
~yxñ s{ �rs´pv� ¨p ~yx~xyrsxq�v rx rzp t�¨p x� �~pp� |
�ttxy�sqw rx ¸��º �
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�zp �s{~vsùp� {x�pv z�� rx ¨p �vswzrv� {x�sùp� rx

sqtv��p �~pp� �vrpy�rsxq� � ur p�tz �rp~ | � ~v�qp t�q
tz�qwp zp��sqw EKP tz�qwp �~pp� � ¤~pp� t�q psrzpy ·

e �r�� �r�¨vp �
e sqtyp��p ¨� ¹§{ �� �
e �ptyp��p ¨� ¹§{ �� �

¹ {xyp ¨sr� �yp ��p� rx tx�p �~pp� �vrpy�rsxq� �r p�tz
�rp~ · §§ �q� § � {p�q� rz�r �~pp� s� txq�r�qr | �§ rz�r
�~pp� ­ svv sqtyp��p ¨� ¹§{ �� �q� �� rz�r sr ­ svv �p�
typ��p ¨� ¹§{ �� �

±´�v��rsqw rzp ùrqp�� x� � �pó�pqtp s� vp�� rys´ s�v
rz�q pñ~ptrp� � �zp ù y�r �rp~ s� x� tx�y�p rx tx{~�rp
rzp tx{~vprp ry�� ptrxy� �vxqw ­ srz rzp �~pp� xq p�tz
�pw{pqr �xy p´py� ~v�qp �ttxy�sqw rx rzp �pó�pqtp x�
¨sr� �q� x� rzp sqsrs�v ~x�srsxq� | �~pp� �q� zp��sqw� x�
p�tz ~v�qp �

�zpq | rzp �s{~vp�r s�p� ­x�v� ¨p rx ws´p � ùrqp��
~yx~xyrsxq�v rx ��pv tx�r s� �vv ~v�qp� yp�tz rzpsy �p��
rsq�rsxq �q� � ùrqp�� x� § s� �q� x� rzp ~v�qp� s� psrzpy
sq txq³str xy �xp� qxr yp�tz sr� �p�rsq�rsxq � M x­p´py |
rzs� �s{~vp p´�v��rsxq �xp� qxr ­xy� txyyptrv�� �xx
{�q� �pó�pqtp� z�´p � ùrqp�� p´�v��rp� rx § | p�~p�
ts�vv� �r rzp ¨pwsqqsqw x� �p�ytz | �� y�q�x{ �pó�pqtp�
�x qxr ws´p ry�� ptrxysp� ­ srz ~v�qp� yp�tzsqw rzpsy �p��
rsq�rsxq � °q�py rzx�p txq�srsxq� | � wpqprst �vwxysrz{
�xp� qxr ¨pz�´p ~yx~pyv�� �zpq � �vswzrv� �s®pypqr
��qtrsxq ­�� ��p� �xy p´�v��rsqw ùrqp�� ·

2 � 34 56789 V :7<9 WX Y V Z7<; W;
�zp �swqsùt�rsxq x� rzp ´�ys�¨vp� �yp ·

e ./ s� | �x y ~v�qp 1 | rzp �s�r�qtp �yx{ rzp ~v�qp �p��
rsq�rsxq rx rzp v��r tx{~�rp� ~xsqr x� rzp ry�� pt�
rxy� �ttxy�sqw rx rzp �pó�pqtp x� ¨sr� �

e [/ s� rzp ��pv tx�r x´py rzp tx{~�rp� ry�� ptrxy�
�xy ~v�qp 1 �

e D µ �q� D ú �yp txq�r�qr� �
¤x{p x� rzp � ��rsùt�rsxq� ws´pq �xy rzp ��qtrsxq

��p� �xy x�y �s{~vpy {x�pv �~~v� �v�x zpyp � ¯q ���
�srsxq | rzs� ��qtrsxq s� �p�swqp� rx txyyptrv� ¨�v�qtp ·
� � ��pv tx�r
¹ � �s�r�qtp rx rzp x~rs{ �v pñ sr ~xsqr «�p�rsq�rsxq ¬

�zp ��qtrsxq ws´p� �s�r�qtp � zswzpy ~x­py rz�q ��pv
tx�r � �z�� | rzp ou s� txpytp� rx �pvptr ù y�r ry�� ptrx�
ysp� rz�r ��rs��� rzp {x�r s{~xyr�qr tysrpysxq · ¨psqw
´py� tvx�p rx rzp x~rs{ �v pñ sr ~xsqr � �zpq | �xy ~v�qp�
z�´sqw �s{ sv�y xy �v{x�r �s{ sv�y �s�r�qtp tx�r | ��pv tx�r
{��p� rzp �s®pypqtp �q� rzp �xv�rsxq rz�r z�� ¨ppq
t�vt�v�rp� sq rzp ùy�r �r�wp s� v�rpy pqz�qtp� �q� ��pv
tx�r s� �y��rst�vv� yp��tp� �
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ª sw�yp ð �q� ùw�yp î �zx­ yp��vr� ��rpy � y�q x� �§§

wpqpy�rsxq� ­ srz �q sqsrs�v ~x~�v�rsxq x� î§§ �rysqw�
�q� ~�y�{prpy� �pr rx î§© �xy sqrpy�tyx��sqw �q� ö©
�xy {�r�rsxq� � ª�vv �pr�sv� sq yp�~ptr rx rzp p´xv�rsxq
x� rzp x~rs{�vsr� x� rzp �xv�rsxq sq rpy{ � x� �s�r�qtp
yp��trsxq �q� ��pv tx�r yp��trsxq �yp �´�sv�¨vp sq ¸� º] |
¨�r rzp ou ~py�xy{p� pñ�trv� �� pñ~ptrp� · ��rpy x~�
rs{ s�sqw �s�r�qtp | sr rzpq x~rs{ s�p� ��pv tx�r �

�zp ��{p yp��vr� ­pyp x¨r�sqp� ­ srz xrzpy ~�y�{�
prpy �prrsqw� ¨�r sr ­�� qxr ~x��s¨vp rx pqz�qtp rzp{ �
�zp �xv�rsxq ­�� �x�q� sq � { sq�rp xq � ¤íu²�¹ �
�zp �xv�rsxq� �x�q� ��rpy rzp �§ ùy�r �ptxq�� ­pyp
�s�r�qtp x~rs{ �v | ¨�r qxr ��pv tx�r x~rs{�v � M x­p´py |
��rpy ¹§ �ptxq�� | � qp�yv� x~rs{�v �xv�rsxq ­�� tx{�
~�rp� �q� ­�� xqv� �vswzrv� pqz�qtp� v�rpy �

�zp�p yp��vr� �yp �pùqsrpv� wxx� | ¨�r ­p ­x�v� z�´p
vs�p� rx tzpt� rzpsy x~rs{�vsr� ­ srz � tx{~vprp �q�
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ªsw�yp ö · �y�� ptrxysp� t�vt�v�rp� ¨� �q u ypv�rp� «, �
��¬

pñ�tr �p�ytz � M pyp �w�sq | ­p ­�qrp� rx ��p �q ` a
ypv�rp� �vwxysrz{ ­ srz rzp J ��qtrsxq ¨psqw x�y ùrqp��
��qtrsxq �

¯r ­�� s{~x��s¨vp rx x~rs{ s�p pqx�wz x�y ` a�ypv�rp�
�vwxysrz{ rx wpr rzp pñ�tr �xv�rsxq � ¯r ­�� qptp���y�
rx ��p �p­py �rp~� sq rzp yp�xv�rsxq � ¯q�rp�� x� ��
�rp~� | sr ­�� xqv� ~x��s¨vp rx ��p ¦ �rp~� � �zs� ­��
�pùqsrpv� r­x �p­ rx ¨p �¨vp rx tx{~�yp � ¯q ��tr | ­ srz
¦ �rp~� | �p~�y�rsxq x� ~v�qp� t�q qxr p´pq ¨p w��y�q�
rpp� · �� ­p tzpt� �xy �p~�y�rsxq xqv� ¨p�xyp �q� ��rpy
p�tz �rp~ | r­x ~v�qp� ³�sqw sq x~~x�srp �syptrsxq t�q
tyx�� p�tz x´py sq � �rp~ | wpqpy�rsqw � txq³str rz�r
­x�v� yp{�sq �qqxrstp� ¨� rzp ���rp{ �

¤x | sq�rp�� x� ��sqw �q ` a �vwxysrz{ | ­p ��p� �q `
�vwxysrz{ ¨� {�vrs~v�sqw rzp J ��qtrsxq ¨� ��� �zs�
w��y�qrpp� rz�r rzp tx�r x� rzp �xv�rsxq ­p ­ svv ùq�
­ srz rzs� ` �vwxysrz{ ­ svv qxr ¨p ­xy�r rz�q ��� rs{ p�
rzp x~rs{�v �xv�rsxq tx�r � Mx­p´py | p´pq ­ srz rzs�
{przx� | sr ­�� s{~x��s¨vp rx z�´p � �xv�rsxq ­ srz ��
�rp~� �q� ­p z�� rx rx ��vv ¨�t� rx �� �rp~� � �z�� | sr
s� qxr vxqwpy ~x��s¨vp rx tx{~�yp pñ�trv� rzp yp��vr�
ws´pq ¨� rzp ou �q� rzp ` �vwxysrz{ | �� rzpyp �yp qxr
rzp ��{p q�{¨py x� �rp~� �Mx­p´py | sr s� sq�ry�trs´p rx tx{~�yp ry�� ptrxysp�
�q� �~pp� {x�sùt�rsxq� � ²p��vr� x� rzp ` �vwxysrz{ |
­ srz � {�ñs{�v pyyxy x� �§© �q� �� �rp~� | �yp �zx­q
xq ùw�yp ö �q� ùw�yp � � �zp� pñzs¨sr ´py� �s{ sv�y
�z�~p �xy rzp ry�� ptrxysp� | �q� ´py� �s{ sv�y ¨pz�´sxy�
�xy �~pp� �vrpy�rsxq� �
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¯q rzs� �r���| ­p z�´p �p{xq�ry�rp� rz�r wpqprst

�vwxysrz{ � t�q ¨p x� sqrpyp�r �xy u�� � �zpyp �yp r­x
sqrpyp�rsqw ~xsqr� sq ou yp�xv�rsxq {przx�� ·
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ªsw�yp � · ¤~pp� ´�ys�rsxq� ­ srz �q u ypv�rp� �vwxysrz{
«, � ��¬

e �x{~�yp� rx tv���st�v wy�~z �p�ytz ��tz �� ` a
­zstz t�q r��p � ´py� vxqw rs{p rx tx{~�rp �
�xv�rsxq | ou �yp �¨vp rx t�vt�v�rp sq � �p­ �ptxq��
� wxx� �xv�rsxq | ­ srz rzp ~x��s¨svsr� rx vpr rzp
ou pqz�qtp rz�� yp��vr v�rpy xq s� {xyp rs{ p s�
�´�sv�¨vp � �zs� s� ´py� s{~xyr�qr �xy u�� ���rp{ �
­zstz �yp yp�v rs{p ���rp{ � �q� qpp� �xv�rsxq� sq
� vs{ srp� �{x�qr x� rs{p | p´pq s� rzp�p �xv�rsxq�
�yp qxr x~rs{ �v �

e �x{~�yp� rx �s{�v�rp� �qqp�vsqw ­zstz ws´p� xq�
v� xqp �xv�rsxq | � ~x~�v�rsxq x� �rysqw� zxv��
{�q� �s®pypqr �rysqw� tvx�p rx rzp ¨prrpy �xv�rsxq
�x�q� � �zs� s� �v�x sqrpyp�rsqw �xy �q u�� ���rp{ �
­zpyp � z�{�q ��~py´s�xy ­ svv �v­��� ¨p ~yp�pqr
rx x~rs{ s�p �q� xyw�qs�p rzp �xv�rsxq� tx{~�r�
p� ¨� rzp ��rx{�rp� ���rp{ � os´sqw � ~�qpv x�
tzxstp� rx rzp ��~py´s�xy s� � �pùqsrp ��´�qr�wp
x´py �s{�v�rp� �qqp�vsqw rptzqst� ­zstz ws´p xqv�
xqp �xv�rsxq �

òp z�´p �vyp��� ¨pw�q rx sqtv��p �x{p rptzqst�v
s{~yx´p{pqr� ·

e �zp sqsrs�v ~x~�v�rsxq �zx�v� qxr ¨p y�q�x{ ry��
� ptrxysp� | ¨�r ry�� ptrxysp� �vyp��� tvx�p rx rzp �x�
v�rsxq � ¯r s� tvp�y rz�r � �ry�swzr vsqp �yx{ rzp
pqry� ~xsqr sq rzp �ptrxy rx rzp pñsr ~xsqr | �xy
p�tz ~v�qp | s� �v­��� ó�srp tvx�p rx rzp �xv�rsxq �
¯� ­p ��� � o����s�q qxs�p rx rzp �rysqw tx�sqw
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