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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � Ã
�zò �u_eqel k

µ_eq̀ r o�Â�
FID�O] p̀ os[ ql eò �k[ qel k[ h�_` p�PMD
�� �Rr ` �Do[ pj ` �ç�Lç�� � � �Lr ù j ] l r oc

Bl k^` mqel k�Â�
Sl kf[ �Ehr duÃ�FID�O] p̀ os[ ql eò �k[ qel k[ h�_` p�PMD

Ceò ^qel k�_` �mol f` q�Â
Pdehemm�H` kc` oÃ�Bl l o_ek[ q̀ r oÃ�FID�O] p̀ os[ ql eò �k[ qel k[ h�_` p�PMD

@r q̀ r op�Â
Pdehemm�H` kc` o�¯FID�O] p̀ os[ ql eò �k[ qel k[ h�_` p�PMD°Ã
Jl ` �Fr ` ogekc` o� L̄r ù j ] l r oc�Bl kà _` o[ qel k°À�

V` opel k�Â�p̀ mq̀ j ] ò �� � � �

� �� � � � �F ID�O] p` os[ ql eò �k[ qel k[ h�_` p�PMD
Tl r p�_ol eqp�oup̀ osupÀ�R̀ mol _r ^qel k�l r �_r mhê [ qel k�pr o�_` p�pr mml oqp�_` �_l kku` p�m[ mè o
` q�uh̀ ^qol kenr ` p�` q�r qehep[ qel k�ml r o�[ hej ` kq̀ o�_` p�oup̀ [ r u�_` �_l kku` p�[ r ql oepu` p
r kenr ` j ` kq�j l v` kk[ kq�hÖ[ r ql oep[ qel k�_` �hÖu_eq̀ r oÀ
Tl r q̀ p�h̀ p�ekal oj [ qel kp�l kq�uqu�qo[ equ` p�` q�^l j mehu` p�[ s` ^�h̀ �mhr p�co[ k_�pl ekÀ
L` �FID�O] p̀ os[ ql eò �k[ qel k[ h�_` p�PMD�_u^hek` �ql r q̀ �ò pml kp[ ] ehequ�nr [ kq�@�hÖ̀u[ ^qeqr _`
` q�@�hÖ̀ud[ r pqesequ�_r �^l kq̀ kr �` q�nr [ kq�@�ql r q̀ �j l _eaê [ qel k�[ mml oqu` �_[ kp�hÖekq̀ os[ hh̀ À
L` p�_l kku` p�_` �^l kq[ ^q�pl kq�@�h[ �aek�_r �_l ^r j ` kqÀ

https://www.observatoirepme.lu/
https://www.observatoirepme.lu/
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � �
�

@s[ kqçmol ml p � �

Tvml hlce p̀�` q�_uaekeqelkp � �

@m̀ onr �pr o�h �̀j [ ô du�hru` j ]l r oc` l ep ��

Rupr j u�` q�l ] p̀ os[ qelkp � �

Cl kku` p�_` �^l kq[ ^q � �

µsl hr qel k�pqor ^qr ò hh̀ �` q�j euequ � �
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������
Bd[ meqò �� �Â�@s[ kqçmol ml p

BÛ̀pq�r k�mh[ epeo�_` �ml r sl eo�ekqol _r eò � h̀ �mò j è o
o[ mml oq� qduj [ qenr ` � _` � hÛO] p̀ os[ ql eò � k[ qel k[ h
_` p� PMDÀ� B` qq̀ � u_eqel k� ekeqe[ h̀ � ` pq� ^l kp[ ^ou` � @
hÛ[ k[ hvp̀ � _` p� ^` kqò p� ^l j j ` ô e[ r u� ê� r k� pr f̀ q
nr e� ehhr pqò � @� h[ � al ep� h[ � _vk[ j enr ` � ` q� h[
qo[ kpal oj [ qel k�_` �kl qò �m[ vp[ c` �^l j j ` ô e[ hÀ

@s` ^� � � � ^` kqò p� ^l j j ` ô e[ r uÃ� � � ò q[ eh�m[ ogp� ` q
� � � ^` kqò p� _Û[ mmol sepel kk` j ` kq� _` � mol uej equÃ
h̀ p� ekao[ pqor ^qr ò p� [ k[ hvpu` p� ò moup̀ kq̀ kq� mhr p
_` � � � � « � _` � h[ � pr oa[ ^` � _` � s` kq̀ � k[ qel k[ h̀ � ` q
o[ pp̀ j ] h̀ kq� _` p� ^` kq[ ek` p� _Û̀kqò moep̀ pÃ� [ hh[ kq
_r �^l j j ` ô ` �_` �_uq[ eh�@�h[ � ò pq[ r o[ qel k� ` q� [ r u
p̀ osê ` pÀ�

Dhh̀ p� ^l kpqeqr ` kq� m[ o� [ ehh̀ r op� _` p� mÀh̀ p
` pp̀ kqè hp� _` � ^l kpl j j [ qel kÃ� j [ ep� uc[ h̀ j ` kq
_Û[ qqo[ ^qesequ� oucel k[ h̀ � ` q� _Û̀j mhl epÀ� L` � a[ e] h̀
q[ r u�_` �s[ ^[ k^` Ã�peqr u�` k�j l v` kk` �` kqò �� �` q��
« Ã� j l kqò � nr ` � ^` p� al oj [ qp� pl kq� ` aaê [ ^` p� ` q
[ qqo[ ^qeapÀ

LÛ[ k[ hvp̀ � _` p� _l kku` p� _uj l kqò � ^h[ eò j ` kq
hÛusl hr qel k�_r �p̀ ^q̀ r o�Â�_es` opeaê [ qel k�_` p�l aaò pÃ
mol cò ppel k� _` � h[ � ò pq[ r o[ qel k� ` q� _` p� p̀ osê ` pÃ
qo[ kpal oj [ qel k�_` p�^l j ml oq̀ j ` kqp�_Û[ ^d[ qÀ�

L` u�C` hh̀ p

B` p� q̀ k_[ k^` p� ^l kaeoj ` kq� h[ � ^[ m[ ^equ
_Û[ _[ mq[ qel k� _r � ^l j j ` ô ` � hr ù j ] l r oc` l epÃ
j [ ep�` hh̀ p�j ` qq̀ kq�[ r ppe�` k�hr j ezò �h̀ p�_uaep�@
ò h̀ s` oÀ�

L[ � qo[ kpeqel k� kr j uoenr ` Ã� h[ � _r o[ ] ehequ� _` p
j l _zh̀ p� ^l j j ` ô e[ r u� ` q� h[ � ku^` ppequ� _`
ò kal ô ` o�hÛ[ qqo[ ^qesequ�_` p�^` kqò pçsehh̀ p�` q�_` p
oucel kp�pl kq� [ r q[ kq�_` �moel oequp�nr e� cr e_` ol kq
kl qò �[ ^qel k�ml heqenr ` �_[ kp�h̀ p�[ kku` p�@�s` keoÀ

C` p� o[ mml oqp� ^l j j ` � ^` hr eç̂ e� pl kq
ek_epm̀ kp[ ] h̀ p� ml r o� u^h[ eò o� h̀ p� ^dl eu
pqo[ qucenr ` pÃ� a[ sl oep̀ o� h̀ � _e[ hl cr ` � ` kqò
[ ^q̀ r op� mr ] hê p� ` q� moesup� ` q� moum[ ò o� hÛ[ s` keo
_r �^l j j ` ô ` �[ r �Lr ù j ] l r ocÀ�

J` � ò j ` ô è � hÛO] p̀ os[ ql eò � k[ qel k[ h� _` p� PMD
` q� p̀ p� m[ oq̀ k[ eò p� ml r o� h̀ r o� ` kc[ c` j ` kq� ` q
ml r o� h[ � nr [ hequ� _` � ^` � qo[ s[ ehÃ� nr e� al r okeq� r k`
] [ p̀ � pl he_` � ml r o� kl p� ouah̀ uel kp� ` q� kl p
_u^epel kpÀ
J` � pl r d[ eq̀ � @� ql r q̀ p� ` q� @� ql r p� r k` � h̀ ^qr ò
` koê depp[ kq̀ � _` � ^` � o[ mml oqÃ� nr e� ò ahzq̀ � kl k
p̀ r h̀ j ` kq� hÛej ml oq[ k^` � u^l kl j enr ` � _` p
^` kqò p� ^l j j ` ô e[ r uÃ� j [ ep� [ r ppe� h̀ r o� oÀh̀
_[ kp�h[ �sè �nr l qe_è kk` �_` �kl p�^l k^eql v` kp�` q
_[ kp�h[ �^l kpqor ^qel k�_Ûr k` �u^l kl j è �j l _` ok`
` q�oucel k[ h̀ À

Mekepqò �_` �hÛµ^l kl j è Ã�
_` p�PMDÃ�_` �hÛDk` ocè �` q�_r �Tl r oepj `



�Á�u�5�� �ü�� �Õ�ã�º�@���º�N
�³ �»�Ô�ã�� �ã�N�ã�� �� �@

�! �Ý�•�5�ã�N�8�º���Ð



L` p�^` kqò p�^l j j ` ô e[r u�al kq�[ r fl r o_Ödr e�m[ oqe �̀ekquco[ kq̀ �_r �m[ vp[ c`
r o] [ ekÀ� Ihp� ò col r m̀ kq� pl r p� r k� j wj ` � ql eq� h p̀� l aaò p� _` � ^l j j ` ô ` � _`
_uq[ eh�h p̀� mhrp� _es̀ op̀ p� ` q� k` � p̀ os` kq� m[ p� p̀ r h j̀ ` kq� @� hÖ[ ^d[ q� _`
j [ ô d[ k_ep̀ pÃ� j [ ep� [ r ppeÃ� _` � mhrp� ` k� mhrpÃ� _` � her̀ u� _` � hlepeop� ` q� _`
_u^l r s` oq̀ À� Pl r oq[ kqÃ� j [ hcou� h r̀ o� l j kemoup̀ k^` Ã� h[� kl qelk� _` � ß� ^` kqò
^l j j ` ô e[h�à� kÖ̀pq� m[ p� ^h[eò� ` q� ` pq� pl r s` kq� [ ppej ehù� _[ kp� h[� se`
nr l qe_e k̀k` � @� _Ö[ r qò p� al oj ` p� _` � ^l j j ` ô ` � q̀ hhp̀� nr ` � h p̀� ^` kqò p
_Û[ mmol sepelkk` j ` kq� _` � mol uej equÃ� h p̀� R̀ q[ eh�P[ ogp� l r � h p̀� c[ h òe p̀
j [ ô d[ k_` p� ` k� ^` kqò çsehhÀ̀� Uk` � _uhejeq[ qelk� mou^ep̀ � _r � ^l k^` mq� ` pq
_l k^�ek_epm̀ kp[ ] h �̀ml r o�ml r sl eo� [ k[ hvp̀ o�^l oò ^q̀ j ` kq�h �̀mdukl j zk`
_` p� ß� ^` kqò p� ^l j j ` ô e[r u� àÀ� S` r h �̀ r k` � _uaekeqelk� ^h[eò� m̀ oj ` q
_Öuqr _e ò� ` q� _` � moup̀ kq̀ o� h p̀� q̀ k_[ k^` p� ` q� h p̀� ^d[ kc` j ` kqp� _` p
pqor ^qr ò p� _Öej mh[kq[ qelk� _[ kp� h �̀ m[ vp� [ s` ^� h[� _eaauò k^e[qelk� ò nr ep̀À
BÖ̀pq�ml r onr l e�h �̀moup̀ kq�o[ mml oq�[ ^^l o_` �r k` �ej ml oq[ k^` �m[ oqe r̂ hezò �@
r k` � q̀ oj ekl hlce �̀ ^h[eò� ` q� _uhejeq̀� h �̀ ^` kqò � ^l j j ` ô e[h�̂ h[ppenr ` � _` p
al oj ` p�_` �^l j j ` ô ` �[ mm[ ò kqu` pÀ�
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L` �moup̀ kq�o[ mml oq�a[ eq� ` pp̀ kqè hh̀ j ` kq� h[ � _epqek^qel k� ` kqò � qol ep�al oj ` p
_` �^` kqò p�^l j j ` ô e[ r u�_eaauò kq̀ pÃ�ò col r mu` p�pl r p�h̀ �q̀ oj ` �ß�B` kqò
^l j j ` ô e[ h�[ r �p̀ kp�h[ oc` �à�Â�

[ °�B` kqò �^l j j ` ô e[ h�
] °�R̀ q[ eh�P[ og�
^°�B` kqò �_Ö[ mmol sepel kk` j ` kq�_` �mol uej equ

Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������
Bd[ meqò �� �Â�Tvml hl cè p�` q�_uaekeqel kp



Uk� ^l j mh̀ ù � _` � ] >qej ` kqp� ^l knr � _` � j [ kezò � r keal oj ` Ã� ò col r m[ kq
mhr pè r op� ` kqò moep̀ p� _` � ^l j j ` ô ` � _` � _uq[ ehÃ� _` � ò pq[ r o[ q̀ r op� ` q� _`
p̀ osê ` pÀ�P[ o�o[ mml oq�[ r u�^` kqò p�_Û[ mmol sepel kk` j ` kq�_` �mol uej equÃ�l í
hÛ[ ^^` kq� ` pq� ^h[ eò j ` kq� j ep� pr o� hÛ[ mmol sepel kk` j ` kq� hl^[ hÃ� h p̀� ^` kqò p
^l j j ` ô e[ r u�p̀ �^[ o[ ^quoep̀ kq�[ s[ kq�ql r q�m[ o�h r̀ o�al k^qelk�j euq̀ À��

C` p�^[ o[ ^quoepqenr ` p�qvmenr ` p�pl kq�Â�

Uk� co[ k_� kl j ] ò � _` � j [ c[ pekp� pmu^e[hepup� _[ kp� _eaauò kq̀ p
] o[ k^d` pÃ� cukuo[ h̀ j ` kq� ` k� ^l j ] ek[ epl k� [ s` ^� r k� l r � mhrpè r op
al r okepp̀ r op� _l j ek[ kqp� ¯mÀ� ` uÀ� dvm̀ oj [ ô duÃ� co[ k_� j [ c[ pek� _`
q̀ uqeh̀ Ã�j [ c[ pek�pmu^e[ hepu�` k�uh`̂ qol kenr ` °À�
Uk` �l aaò �cukuò r p̀ �_` �mh[ ^` p�_` �pq[ qelkk` j ` kq�ml r o�sl eqr ò pÀ�
L[ � c` pqel k� _r � ^` kqò � ^l j j ` ô e[ h�[ ekpe� nr ` � hÛ̀ù ô e^̀ � _` � ^` oq[ ek̀ p
al k^qel kp�q̀ hh̀ p�nr ` �h̀ �j [ og` qekc�pl kq�cuoup�_` �a[ nl k�^l j j r k` �m[ o
r k` �pl ^euqu�pmu^e[ hepu` À

Pl r o� p̀ � _epqekcr ` o� _` p� [ r qò p� al oj ` p� _` � ^l j j ` ô ` Ã� _` r u� ^oeqzò p
nr [ kqeq[ qeap�l kq�uqu�r qehepup�` k�mhr p�_` p�^[ o[ ^quoepqenr ` p�j ` kqelkku` p�^eç
_` ppr p�Â�

L[ � pr oa[ ^` � _` � s` kq̀ � ql q[ h̀ � ml r o� h �̀ ^l j j ` ô ` � _` � _uq[ eh�̀ pq� _Ö[ r
j l ekp�� À� � � j � À�
L` �^` kqò �[ ] oeq̀ �[ r �j l ekp�� � �^l j j ` ô ` p�_` �_uq[ eh�kl k�[ hej̀ kq[ eò pÀ�

Bl j mq̀ � q̀ kr � _` � ^` p� ^oeqzò pÃ�h �̀Fo[ k_çCr ^du� ^l j mq̀ � [ ^qr ` hhj̀ ` kq� r k
ql q[ h�_` �� � �^` kqò p�^l j j ` ô e[r uÀ�

Dù j mh̀ p�Â�Bhl ^d` �_ÛOoÃ�Tl m[ x` �Sdl mmekc�B` kq̀ oÃ�Kk[ r aa�Pl j j ` ohl ^dÀ�
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������
Bd[ meqò �� �Â�Tvml hl cè p�` q�_uaekeqel kp



Uk` � al oj ` � m[ oqê r hezò � _` � ^` kqò � ^l j j ` ô e[ hÀ� Ih� p̀ � ^[ o[ ^quoep̀
` pp̀ kqè hh̀ j ` kq�m[ o�h̀ �a[ eq�nr ` �h̀ p�r kequp�^l j j ` ô e[h p̀�pl kq�ò col r mu` p
[ r ql r o� _Ûr k� m[ ogekc� ^l j j r k� ` q� nr ` � h �̀ ^` kqò � kÛ̀pq� m[ p� ` umhlequ� ` k
ekq̀ ok` À� Bl kqo[ eò j ` kq� @� r k� ^` kqò � ^l j j ` ô e[ hÃ� r k� R̀ q[ eh�P[ og� k`
_epml p̀ � cukuo[ h̀ j ` kq� m[ p� _Ûr k` � c` pqelk� ^l j j r k` � [ ppr o[ kq� h`
j [ og` qekc�` q�h[ �c` pqel k�_` p�pr oa[ ^` p�^l j j ` ô e[ h p̀À

P[ o�kl qò �_uaekeqel kÃ�r k�R̀ q[ eh�P[ og�_l eq� [ r � j l ekp� [ ] oeq̀o� � � j [ c[ pekp�_`
_uq[ eh� c̄ukuo[ h̀ j ` kq�_` �co[ k_` �q[ ehh` °À

Dù j mh̀ p�Â�R̀ q[ eh�P[ og�A` qq̀ j ] l r ocÃ�R̀ q[ eh�P[ og�S[ k_t ` eh̀oÀ
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������
Bd[ meqò �� �Â�Tvml hl cè p�` q�_uaekeqel kp

� �Sdl mmekc�P[ og�A` qq̀ j ] l r oc�



Uk� l r �mhr pè r op�al r okepp̀ r op�_` �mhr p�co[ k_` �q[ ehh �̀_[ kp�h �̀_l j [ ek̀ �_`
hÛ[ hej ` kq[ qel k� [ s` ^� _Û[ r qò p� r qehep[ qelkp� ^l j mhuj ` kq[ eòp� p̄̀ osê ` pÃ
^l j j ` ô ` � _` � _uq[ ehÃ� c[ pqol kl j è °� _[ kp� hÛ̀kseol kk` j ` kq� ej j u_e[qÀ
Bl kqo[ eò j ` kq�@�r k�^` kqò �^l j j ` ô e[h�m[ o�` ù j mh̀ Ã�h[�pr oa[ ^` �_` �s` kq̀
_Ör k� ^` kqò � _` � mol uej equ� ` pq� ^h[eò j ` kq� [ uu` � pr o� h p̀� mol _r eqp
[ hej ` kq[ eò pÀ

Pl r o�wqò �^h[ ppu�^l j j ` �^` kqò �_Û[ mmol sepelkk` j ` kq�_` �mol uej equÃ�eh�a[ r q
r k�j ekej r j �_` �� �POI� ¯̂ aÀ�_uaekeqelkp�m[ c` �� � °Ã�_l kq�r k�dvm̀ oj [ ô du�l r
r k� pr m̀ oj [ ô du� [ s` ^� r k` � pr oa[ ^` � _` � s` kq̀ � pr muoè r ò � @� � � � � j � Ã� h[
pr oa[ ^` �_` �s` kq̀ �ql q[ h̀ �_r �^` kqò �_` s[ kq�wqò �_Ö[ r �j l ekp��À� � � j � À

Bl j mq̀ � q̀ kr � _` � ^` p� ^oeqzò pÃ�h �̀Fo[ k_çCr ^du� ^l j mq̀ � [ ^qr ` hhj̀ ` kq� r k
ql q[ h�_` �� � �^` kqò p�_Ö[ mmol sepel kk` j ` kq�_` �mol uej equÀ

Dù j mh̀ p�Â�B[ ^qr p�A[ p̂ d[ o[ c` Ã�@h_e�B[ m̀ hhk̀�` q�Bl hor vq�W` ept [ j m[ ^dÀ
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������
Bd[ meqò �� �Â�Tvml hl cè p�` q�_uaekeqel kp

B[ ^qr pÃ�A[ p̂ d[ o[ c`



Pl ekq� _Ûekquowq� ¯POI°� Â� Uk� POI� _upeck` � r k� hè r � nr e�moup̀ kq̀ � r k� ekquowq
ml r o� h̀ � mr ] hê � ` k� o[ epl k� _` � pl k� r qehep[ qelk� [ ^qes` � ` q� _` � p[ � m̀ oqek` k^` À
B` h[ �ek^hr qÃ�` kqò �[ r qò pÃ�h̀ p�^l j j ` ô ` p�_` �_uq[ ehÃ�h̀ p�uq[ ] hepp̀ j ` kqp�_r
p̀ ^q̀ r o�dÀq̀ hè o�` q�_` �h[ �ò pq[ r o[ qelk�¯Hl ò ^[ °Ã�h̀ p�` kqò moep̀ p�[ oqep[ k[ h p̀
l r �ek_r pqoè hh̀ p� [ ekpe�nr ` � h̀ p�mò pq[ q[ eò p�_` � p̀ osê ` pÀ�Dk� ò s[ k^d` Ã�h p̀
hl ^[ r u� ^l j j ` ô e[ r u� s[ ^[ kqp� l r � ekl ^^r mup� k` � pl kq� m[ p� ^l kpe_uoup
^l j j ` �_` p�POIÀ

Pl ekq�_` �V` kq̀ �¯P_V°�Â�r k�POI�_r �^l j j ` ô ` �_` �_uq[ eh� l r �_` �hÛ[ oqep[ k[ q
[ hej ` kq[ eò À

Hvm̀ oj [ ô du� Â� ^l j j ` ô ` � _` � _uq[ eh� [ v[ kq� r k` � pr oa[ ^` � _` � s` kq̀ � _Û[ r
j l ekp� � À� � � � j � Ã� nr e� mol ml p̀ � r k` � c[ j j ` � _` � mol _r eqp
_Û[ mmol sepel kk` j ` kq�hl ^[ h�[ ekpe�nr Ûr k` �c[ j j ` �^l j mhzq̀ �_` �mol _r eqp�_`
ku^` ppequ�@�j l v` k�` q�hl kc�q̀ oj ` �¯mÀ�` uÀ�Â�@r ^d[ kÃ�B[ ^qr pÃ�L` ^h̀ ô °À

Sr m̀ oj [ ô du� Â� ^l j j ` ô ` � _` � _uq[ eh� [ v[ kq� r k` � pr oa[ ^` � _` � s` kq̀
^l j moep̀ �` kqò �� � � �` q�� À� � � �j �� Ã�nr e�mol ml p̀ �r k` �c[ j j ` �_` �mol _r eqp
_Û[ mmol sepel kk` j ` kq� hl ^[ h� nr e�` pq� ^l j mhuqu` � m[ o� _` p� mol _r eqp� _`
ku^` ppequ�@�j l v` k�` q�hl kc�q̀ oj ` À
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������ �
Bd[ meqò �� �Â�Tvml hl cè p�` q�_uaekeqel kp



Eehe[ h̀ �Â� ` kqò moep̀ � [ v[ kq�mhr pè r op�pr ^^r op[ h̀ p� pum[ ou` p�_[ kp�hÛ̀pm[ ^`
āehe[ h̀ p°À� Dhh̀ � p̀ � ^[ o[ ^quoep̀ � m[ o� r k` � ml heqenr ` � _Û̀kqò moep̀ � ^` kqo[ h̀
¯ml heqenr ` � _` � moeu� ^l j j r k` Ã� mr ] hê equÃ� ^l k^` mqel k� _` p� j [ c[ pekp°Ã� r k
` kqò mÀq�^` kqo[ h� [ ekpe�nr Ûr k� [ mmol sepel kk` j ` kqÃ� r k` �^l j mq[ ] ehequ� ` q� r k
^l kqoÀh̀ �r keal oj ` À

El oj ` � l muo[ qel kk` hh̀ � Â� _upeck` � h̀ � ò col r m̀ j ` kq� _` � j [ keà pq[ qel kp
ou` hh̀ p� _` � ^l j j ` ô ` � nr e� p̀ � ò pp̀ j ] h̀ kq� p̀ hl k� r k` � l r � mhr pè r op
^[ o[ ^quoepqenr ` p� ` q� p̀ � _epqekcr ` kq� [ ekpe� ^h[ eò j ` kq� _` p� [ r qò p
uq[ ] hepp̀ j ` kqpÀ

Eo[ k^dep` � Â� r k� pvpqzj ` � _` � _epqoe] r qel k� ] [ pu� pr o� h̀ � m[ oq̀ k[ oe[ q� _[ kp
h̀ nr ` h� h̀ p�kl r s` [ r u� ` kqò mò k` r op�pl kq� [ r ql oepup�@� r qehep̀ o� r k� ^l k^` mq
^l j j ` ô e[ h� uq[ ] he� j l v` kk[ kq� r k` � ouj r kuo[ qel kÀ� L` � ao[ k^depu� ` pq
[ r ql oepu�@� r qehep̀ o� h̀ � kl j Ã� h̀ � _` peck� ` q�hÛe_u` � ^l j j ` ô e[ h̀ �ml r o� s` k_ò
_` p�] è kp�l r �_epqoe] r ` o�_` p�p̀ osê ` p�m̀ k_[ kq�^` qq̀ �muoel _` À

Ik_um̀ k_[ kq� Â� _upeck` � ql r p� h̀ p� ml ekqp� _` � s` kq̀ Ã� pl r s` kq� cuoup
m̀ opl kk` hh̀ j ` kq� m[ o� h̀ � mol moeuq[ eò � _` � hÛ̀kqò moep̀ � ` q� _l kq� eh� kÛ̀uepq̀
nr Ûr k�p̀ r h�ml ekq�_` �s` kq̀ Ã�^Û̀pqç@ç_eò �nr Ûeh�kÛv�[ �[ r ^r k` �pr ^^r op[ h̀ À�

Sr oa[ ^` �_` �s` kq̀ �k` qq̀ �¯S_V°�Â�L[ �_uaekeqel k�_` �h[ �pr oa[ ^` �_` �s` kq̀ �pr o
h[ nr ` hh̀ � p̀ � ] [ p̀ kq� h̀ p�^deaaò p�_r � R̀ q[ eh�R̀ ml oq� [ �uqu�a[ eq̀ � ` k�pr es[ kq�h[
_eò ^qes` �cea»�_` �� � � � �nr e�m̀ oj ` q�h[ �^l j m[ o[ ] ehequ�ekq̀ ok[ qel k[ h̀ �` kqò �h[
pr oa[ ^` �hl ^[ qes` �` q�h[ �pr oa[ ^` �_` �s` kq̀ �¯m[ p�r k` �_uaekeqel k�nr e�pÛu^[ oq̀ �_r
^l kp̀ kpr p� j ekej r j °À�S` hl k�h[ �heck` �_eò ^qes` �ceaÃ� h̀ p�pr oa[ ^` p�_` �s` kq̀
pl kqÃ� ` k� q̀ oj ` p� pej mheaeupÃ� ß� ql r q̀ p� h̀ p� xl k` p� nr e� pl kq� [ ^^` ppe] h̀ p� [ r
^hè kq�` q�_[ kp�h̀ pnr ` hh̀ p�r k` �qo[ kp[ ^qel k�_` �s` kq̀ �m̀ r q�wqò �^l k^hr ` �àÀ�
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P[ o�_uaekeqel kÃ�h[ �S_V�ek^hr q�ql r fl r op�Â

L` p�p[ hh̀ p�_` �s` kq̀
L` p�p[ hh̀ p�_Û̀uml peqel k�` q�_` �moup̀ kq[ qel k
L` p�s` pqe[ eò p�ml r o�h̀ p�^hè kqp
L` p�xl k` p�mol j l qel kk` hh̀ p�` q�xl k` p�_` �p̀ osê ` �@�h[ �^hèkqzh`
L` p�xl k` p�_` �^[ epp̀ �` q�_Û̀j ] [ hh[ c`
L` p�l r s` oqr ò p�_` p�seqoek` p�` q�_` p�s` kq̀ p

Ukenr ` j ` kq�_[ kp�h̀ p�xl k` p�_` �s` kq̀ �Â

L` p� xl k` p� _` � ò pq[ r o[ qel kÃ� _` � f̀ r � ` q� _` � ò ml p� ¯mÀ� ` uÀ� _[ kp� h̀ p
he] o[ eoè p°
L` p�pq[ qel kp�_` �^d[ oel qp�_` �pr m̀ oj [ ô du
L` p�` p̂ [ hè op�j u^[ kenr ` p

L` p� xl k` p� ` uquoè r ò p� @� m[ oqeo� _` pnr ` hhp̀� _` p� s` kq̀ p� l r � _` p� [ ^qesequp
heu` p� [ r u� s` kq̀ p� pl kq� ` aà ^qr u` p� pr o� r k` � ] [ p̀ � mhrp� nr ` � q̀ j ml o[ eòÃ
q̀ hh̀ p�nr ` �Â

L` p�pq[ k_p�_` �s` kq̀
L` p�` pm[ ^` p�_` �s` kq̀ �` k�mh̀ ek�[ eo

Pl r o�_` p�o[ epl kp�mo[ qenr ` pÃ�[ r ^r k` �pr oa[ ^` �_` �s` kq̀ �kÛ[ �uqu�` kò cepqou`
fr pnr Û@�moup̀ kq�ml r o� h̀ � p̀ ^q̀ r o�Hl ò ^[ Ã� j [ ep� r kenr ` j ` kq�h p̀� [ _ò pp̀ p
_` p�uq[ ] hepp̀ j ` kqp�[ s` ^�h[ �oum[ oqeqel k�^l oò pml k_[ kq̀ �_` p�] o[ k^d` pÀ
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Nl j ] ò �_` �^` kqò p �� � � �

Nl j ] ò �_` �POI

_l kq

� � � �POI � � �POI � � � �POI

« �Bl j j ` ô ` �_`
_uq[ eh

� � Ã� �« � � Ã� �« � �Ã� �«

« �Hl ò ^[ � � Ã� �« � Ã� �« � � Ã� �«

« �S` osê ` ���@oqep[ k[ q � � Ã� �« � � Ã� �« � � Ã� �«

Sr oa[ ^` �_` �s` kq̀
ql q[ h̀

� � � À�� � �j � � � À�� � �j � � � � À� � � �j �

T[ r u�_` �s[ ^[ k^` � Ã� �« � Ã� �« � Ã� �«

�! �Ý�ã�Ô�Ô�8�º�@���¬�ü�»�@���º�� ���Ð�Î �Ð�Ó

Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������ �
Bd[ meqò �� �Â�@m̀ onr �_r �j [ ô du�hr ù j ] l r oc` l ep

B` kqò �^l j j ` ô e[ h R̀ q[ eh�P[ og�` q�[ r qò p
B` kqò �_Û[ mmol sÀ�

_` �mol uej equ
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B` kqò p�^l j j ` ô e[ r u R̀ q[ eh�P[ ogp�` q�[ r qò p
B` kqò p�_Û[ mmol sÀ�_`

mol uej equ

� � � � �» � � � � � � � � �» � � � � � � � � �» � � � �

Nl j ] ò � � � � � � � � � �

Nl j ] ò �ql q[ h
_` �POI

_l kq

� � � � � � � � � � � � � � � �

Nl j ] ò �_`
P_V

¯Bl j j ` ô ` °
� � � � � � � � � � � � � � � �

Nl j ] ò
_Ûuq[ ] heppÀ

Hl ò ^[
� � � � � � � � � � � �

Nl j ] ò
_Ûuq[ ] heppÀ
p̀ osê ` p��
[ oqep[ k[ q

�� � � � � � � � � � � �

« �_` p�POI�m[ o
o[ mml oq�[ r

ql q[ h�_r �m[ vp
�� Ã� �« � Ã��« � Ã� �« � Ã� �« � Ã� �« � Ã� �«

S_V�ql q[ h̀ � � � À� � � �j � � � � À�� � �j � � � À� � � �j � � � À�� � �j � � � � À� � � �j � � � � À� � � �j �

« �_` p�S_V
m[ o�o[ mml oq
[ r �ql q[ h�_r

m[ vp

� �Ã� �« � � Ã� �« � Ã� �« � Ã� �« � � Ã��« � � Ã� �«
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Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������ �
Bd[ meqò �� �Â�µsl hr qel k�pqor ^qr ò hh̀ �` q�j euequ

»hl op� _` � hÛekq̀ omouq[ qel k� _` p� _l kku` pÃ� eh� ^l ksè kq� _` � q̀ keo� ^l j mq̀ � _r � a[ eq� nr ` � hÛ̀kp̀ j ] h̀ � _` p� _l kku` p� _` � ouauò k^` � _r � qol epezj ` � qoej ` pqò � _`
hÛ[ kku` �� � � � �^l j mò k_�_uf@�ql r p�h̀ p�uq[ ] hepp̀ j ` kqp�` q�ql r q̀ p�h̀ p�pr oa[ ^` p�^l j j ` ô e[ h̀ p�_r �^` kqò �^l j j ` ô e[ h�ß�Bhl ^d` �_ÛOo�àÃ�nr e�[ �l r s` oq�p̀ p
ml oq̀ p�` k�l ^ql ] ò �� � � � À
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�� �5�º�8�¯�V���³ �º�@���Ï�Î ���5�ü�V�@���Õ�8�•�� �³ �º�@���«�8�•�� �¬�Ý�º�@���³ �V���¬�� �� �� �º�8�¬�º���³ �º���³ �»�N�•�ã�ü
�5�•�8���@�V�8�Ô�•�¬�º���³ �º���n�º�� �N�º���� �º�N�N�º���³ �•�� �@���ü�º�@���¬�º�� �N�8�º�@���¬�� �� �� �º�8�¬�ã�•�V�t



�Ò�P�Ï�P���I �� �¬�V�@���@�V�8���ü�º�@���¬�º�� �N�8�º�@���¬�� �� �� �º�8�¬�ã�•�V�t

Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������ �
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�«�»�5�•�8�N�ã�N�ã�� �� ���³ �º���ü�•���@�V�8�Ô�•�¬�º���³ �º���n�º�� �N�º���� �º�N�N�º���5�•�8���¬�•�N�»�Õ���8�ã�º���³ �º
�ü�� �¬�•�ü�ã�@�•�N�ã�� �� ���º�N���¬�•�� �N�� ��

�À� «

� À� «



�Ò�P�Ð�P���«�»�5�•�8�N�ã�N�ã�� �� ���Õ�»�� �Õ�8�•�5�Ý�ã�7�V�º���³ �º�@���¬�º�� �N�8�º�@
�¬�� �� �� �º�8�¬�ã�•�V�t

Sdl mmekc�B` kq̀ o�R̀ ml oq�� � � � ������ �
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_Û[ mmol sepelkk` j ` kq�_` �mol uej equÀ�Dkp̀ j ] h Ã̀�ehp�ò moup̀ kq̀ kq�mò pnr ` �� � �«
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