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Sm[ ^` � ep� o[ me_hv� ` j ` ocekc� [ p� [ � ^oeqê [ h� _l j [ ek� ek� Ik_l çP[ ^eaê
p̀ ^r oeqv�pqo[ q̀ cvÀ

Fol t ekc� j eheq[ oep[ qel k� [ k_� ^l kq̀ pq[ qel k� l a� pm[ ^` Â� Td`
` j ` oc` k^` �l a�^l r kq̀ opm[ ^` � _̄` kvÃ�_epor mqÃ�_` co[ _` Ã�_[ j [ c` Ã�l o
_` pqol v� [ k� [ _s` op[ ovÖp� pm[ ^` � [ pp̀ qp°� ^[ m[ ] eheqè pÃ� pm[ ^` ç] [ p̀ _
t ` [ ml kp�pvpq̀ j pÃ� [ k_�qd` �mol heà o[ qel k� l a�hl kcço[ kc` �mò ^epel k
j eppeh̀ p�ek�qd` � Ik_l çP[ ^eaê �d[ s` �d` ecdq̀ k` _�qd` �pqo[ q̀ cê � s[ hr `
l a�pm[ ^` �ò pehè k^` �[ k_�^l hh̀ ^qes` �p̀ ^r oeqv�^l l m̀ o[ qel kÀ

Repekc�c` l ml heqê [ h�^l j m̀ qeqel k�ek�pm[^` Â�R̀ ^` kq�_` s` hl mj ` kqpÃ
ek^hr _ekc� Rr ppe[ Ûp� qdò [ qp� ql � _` mhl v� kr ^h̀ [ o� t ` [ ml kp� ek� l o] eqÃ
Bdek[ Ûp� o[ me_� ` um[ kpel k� l a� ^l r kq̀ opm[ ^` � ^[ m[ ] eheqè pÃ� qd`
pq̀ [ _ehv� ek^ò [ pekc� j eppeh̀ �ol ^g` q�dvm̀ opl kê � che_` � s` dê h̀ ��
^[ m[ ] eheqè p� l a� Nl oqd� Kl ò [ � [ k_� qd` � col t ekc� ò he[ k^` � l k
sr hk` o[ ] h̀ � pm[ ^` � [ pp̀ qp� decdhecdqp� qd` � ek^ò [ pekchv� ^l kc` pq̀ _Ã
^l kq̀ pq̀ _Ã�[ k_�^l j m̀ qeqes` �k[ qr ò �l a�qd` �pm[ ^` �_l j [ ekÀ��

UÀSÀ�@hhe[ k^` � [ k_�qd` � Ik_l çP[ ^eaê �h[ qqê ` Â�Weqdek�qd` �UÀSÀ� Ik_l ç
P[ ^eaê � Sqo[ q̀ cvÛp� ×h[ qqê ` t l ogØ� l a� m[ oqk` opdempÃ� @r pqo[ he[ Ã� J[ m[ k
[ k_� qd` � Pdehemmek` p� al oj � [ � ^l j mh̀ j ` kq[ ov� p̀ ^r oeqv� qoe[ kch̀ À
@r pqo[ he[ � ^l kqoe] r q̀ p� pqo[ q̀ cê � _` mqd� [ k_� pl r qd` ok� d` j epmd` ò
peqr [ qel k[ h� [ t [ ò k` ppÄ� J[ m[ k� ] oekcp� [ _s[ k^` _� q̀ ^dkl hl cê [ h
^[ m[ ] eheqè p� [ k_�ek_r pqoe[ h� p̂ [ h̀ Ä� [ k_�qd` �Pdehemmek` p� l ^^r mè p� [
aol kqhek` �ml peqel k� [ hl kc�qd` �Eeopq� Iph[ k_�Bd[ ekÀ�Tl c` qd` oÃ�qd` p̀
ol h̀ p�pr mml oq�_epqoe] r q̀ _� ò pehè k^` � [ k_�^l hh̀ ^qes` �_` q̀ oò k^` �ek
qd` �pm[ ^` �_l j [ ekÀ

³�´
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P[ c` ��

�B` kq̀ o�al o�Sqo[ q̀ cê �[ k_�Ikq̀ ok[ qel k[ h�Sqr _è pÃ�ÙAr eh_ekc�[ �UÀSÀç@r pqo[ he[ çPdehemmek` p�Toe[ _Û�¯@k[ hvpepÃ
�� �C` ^` j ] ` o�� � � � °�dqqmpÂ��t t t À̂pepÀl oc�[ k[ hvpep�] r eh_ekcçr pç[ r pqo[ he[ çmdehemmek` pçqoe[ _À

³�´



Td` � ^l ks` oc` k^` � l a� o[ me_� q̀ ^dkl hl cê [ h
[ _s[ k^` j ` kqpÃ� ò cel k[ h� j eheq[ ov� ] r eh_çr mÃ
[ k_� ekq̀ kpeavekc� pqo[ q̀ cê � ^l j m̀ qeqel k
] ` qt ` ` k� qd` � Ukeq̀ _� Sq[ q̀ p� [ k_� Bdek[ � d[ p
^[ q[ hvp̀ _� [ � pdeaq� ek� @r pqo[ he[ Ûp� C` à k^`
ml pqr ò � ql t [ o_p� [ � Sqo[ q̀ cv� l a� C` ke[ hÀ
Weqdek� qdep� ^l kq̀ uqÃ� pm[ ^` � d[ p� ] ` ^l j ` � [
^oeqê [ h� _l j [ ek� al o� _` q̀ oò k^` Ã� ò pehè k^` Ã
[ k_� l m̀ o[ qel k[ h� [ _s[ kq[ c` � ek� qd` � Ik_l ç
P[ ^eaê À�

³� ´

@r pqo[ he[ Ûp� j l pq� ` k_r oekc� pqo[ q̀ cê
[ _s[ kq[ c` �ep�eqp�c` l co[ mdvÀ�Td` �^l kqek` kqÛp
s[ pq� h[ k_j [ pp� [ k_� ml peqel k� ek� qd` � Ik_l ç
P[ ^eaê � ò cel k� d[ p� ò k_` ò _� eq� [ � Ùj e__h̀
ml t ` oÛ�[ pp̀ q�ql � j l ò �c` l co[ mdê [ hhv�_epq[ kq
[ hhè p�ç�m[ oqê r h[ ohv�ql �qd` �USÀ³� ´

@r pqo[ he[ Ûp� ò he[ k^` � l k� pm[ ^` ç̀ k[ ] h̀ _
pvpq̀ j p� al o� j eheq[ ov� l m̀ o[ qel kpÃ� ` ^l kl j ê
[ ^qeseqvÃ� [ k_� [ hhe[ k^` � ekq̀ co[ qel k� d` ecdq̀ kp
eqp�` uml pr ò �ql �_epor mqel k�ek� [ k�ek^ò [ pekchv
^l kc` pq̀ _� [ k_� ^l kq̀ pq̀ _� pm[ ^`
` kseol kj ` kqÃ� ò ekal ô ekc� qd` � k` ` _� al o
^l hh̀ ^qes` �[ mmol [ ^d` p�ql �pm[ ^` �p̀ ^r oeqv�[ k_
pq[ ] eheqvÀ

�t �����£���Å�×�Ý�¼�¤�� �ú�ô���Å�:���¤ �� �!�������£�î�Ý�£�Ù���¤�t �� �£�¼�Å
�t �Å�¼�!���Ý���;�¤�5�ú�4�Å���ô�£�ô�¼�Å
�J�£�ô�Á���¼�£�� �Å

@r pqo[ he[ Ûp� pm[ ^` � p̀ ^r oeqv� cl s` ok[ k^`
h[ k_p̂ [ m̀ � ep� ^d[ o[ ^q̀ oep̀ _� ] v� [ � col t ekc
^l k^` kqo[ qel k� l a� j eheq[ ov� ^[ m[ ] eheqv� t eqdek
C` à k^` Ã� [ hl kcpe_` � [ � j l ò � ao[ cj ` kq̀ _� ^eseh
pm[ ^` � ml hê v� ` kseol kj ` kqÀ� Wdeh̀ � j r hqemh̀
à _` o[ h�[ k_�pq[ q̀ �cl s` okj ` kq�[ c` k^è p�d[ s`
ekq̀ ò pqp�ek�pm[ ^` Ã�@r pqo[ he[ �^r oò kqhv�h[ ^gp�[
pekch̀ Ã� l s` o[ ô dekc�pqo[ q̀ cê �ao[ j ` t l og�qd[ q
ekq̀ co[ q̀ p� ^eseh� [ k_� _` à k^` � pm[ ^` � ml hê v
[ k_� ^l l o_ek[ qel kÃ� [ hl kcpe_` � pqò kcqd` kekc
@r pqo[ he[ Ûp� ^l j j ` ô e[ h� pm[ ^` � ek_r pqovÀ
@r pqo[ he[ � _l ` p� kl q� v` q� d[ s` � [ � k[ qel k[ h
Sqo[ q̀ cê �Sm[ ^` �Pl hê vÀ

³� ´

Td` �@r pqo[ he[ k�Sm[ ^` �@c` k^v�t [ p�^ò [ q̀ _�ek
� � � � À� Td` � @r pqo[ he[ k� ^eseh� pm[ ^` � h̀ ceph[ qel kÃ
qd` �Sm[ ^` � L̄[ r k^d` p�[ k_�R̀ qr okp°�@̂q�� � � � Ã
moej [ oehv� al ^r p̀ p� l k� hê ` kpekc� al o� h[ r k^d` p
[ k_�ò qr okpÃ�[ k_�pm[ ^` �ml oqpÀ�

Td` � @r pqo[ he[ k� C` à k^` � El ô ` � ¯@CE°� Sm[ ^`
Bl j j [ k_� t [ p� pql l _� r m� ek� � � � � � [ k_
qo[ kpeqel k` _� ek� � � � � � ekql � qd` � Jl ekq
B[ m[ ] eheqè p�Fol r mÀ�

�� �!�������£�î�Ý�£

P[ c` ��

�C` m[ oqj ` kq�l a�C` à k^` �¯Bqd°Ã�� � � � �N[ qel k[ h�C` à k^` �Sqo[ q̀ cv�¯Sqo[ q̀ cvÃ�� � �@moeh�� � � � °Ã�� À³� ´

�S` ` Ã�` cÃ�Tdl j [ p�S�WehgekpÃ�Ù@r pqo[ he[ �[ k_�Me__h̀ �Pl t ` o�@mmol [ ^d` p�ql �@pe[ �P[ ^eaê �R̀ cel k[ hepj Û� �̄ � � � °�� � �̄ °
@r pqo[ he[ k�Jl r ok[ h�l a�Pl heqê [ h�S^è k^` �� � � À

³� ´

�SI@@Ã�ÙB[ mqr oekc�@r pqo[ he[ Ûp�Sm[ ^` �Pl q̀ kqe[ hÂ�@�Sqo[ q̀ cê �Ij m̀ o[ qes` �ç�� � � � ç� � � � �Pò çAr _c` q�Sr ] j eppel kÛÃ�� �
J[ kr [ ov�� � � � �dqqmpÂ��t t t Àpm[ ^` ek_r pqovÀ̂l j À[ r �t mç̂ l kq̀ kq�r mhl [ _p�� � � � �� � �SI@@� Pò çAr _c` qç
Sr ] j eppel k� B[ mqr oekcç@r pqo[ he[ pçSm[ ^` çPl q̀ kqe[ hç@çSqo[ q̀ cê çIj m̀ o[ qes` ç�Àm_aÀ

³� ´

https://www.spaceindustry.com.au/wp-content/uploads/2025/03/SIAA_Pre-Budget-Submission_Capturing-Australias-Space-Potential-A-Strategic-Imperative-1.pdf
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Sm[ ^` � Bl j j [ k_� p̀ os` p� [ p� [ � ar k^qel k[ h
^l j j [ k_� ò pml kpe] h̀ �al o�pm[ ^` � l m̀ o[ qel kpÃ
ekq̀ co[ qekc� m̀ opl kk` h� aol j � qd` � @eo� El ô ` Ã
@oj v�[ k_�N[ svÀ�Iqp�^l ò �al ^r p�[ ò [ p�ek^hr _`
pm[ ^` � ^l kqol hÃ� pm[ ^` � _l j [ ek� [ t [ ò k` ppÃ
p[ q̀ hheq̀ � ^l j j r kê [ qel kp� ¯S@TBOM°Ã� [ k_
ekq̀ hhec` k^` Ã� pr os` ehh[ k^` � [ k_
ò ^l kk[ epp[ k^` � ĪSR°À�Td` �@CE�ep�_` s` hl mekc
_` _ê [ q̀ _� Sm[ ^` � Oaaê ` o� [ k_� Sm[ ^`
Om̀ o[ ql o� ^[ ò ` o� pqò [ j pÃ� t eqd� ar hh
l m̀ o[ qel k[ h�pq[ aaekc�` um̀ ^q̀ _�] v�� � � � À³� ´

C` à k^` � d[ p� ` um[ k_` _� eqp� l m̀ o[ qel k[ h
^[ m[ ] eheqè p� qdol r cd� [ pp̀ qp� pr ^d� [ p� qd` ���������
�çSm[ ^` � Sr os` ehh[ k^` � Ukeq� ṑ pml kpe] h̀ � al o
Sm[ ^` � Cl j [ ek� @t [ ò k` pp� ¯SC@°°Ã� [ k_� qd`
Jl ekq� Bl j j ` ô e[ h� Om̀ o[ qel kp� B` hhÃ� t dê d
ekq̀ co[ q̀ p� ^l j j ` ô e[ h� pm[ ^` � _l j [ ek
[ t [ ò k` pp�_[ q[ �t eqd�[ hhè _�j eheq[ ov�l s` opecdqÀ
@r pqo[ he[ �ep� [ hpl � [ _s[ k^ekc�g` v�ekq̀ ok[ qel k[ h
ekeqe[ qes` pÃ� ek^hr _ekc� qd` � Dkd[ k^` _� Sm[ ^`
Bl l m̀ o[ qel k�Ikeqe[ qes` �[ k_�qd` �qoeh[ q̀ o[ h�C` ` m
Sm[ ^` � @_s[ k^` _� R[ _[ o� B[ m[ ] eheqv� ¯C@RB°
t eqd�qd` �Ukeq̀ _�Sq[ q̀ p�[ k_�Ukeq̀ _�Kekc_l j À
Sm[ ^` �^[ m[ ] eheqè p�[ ò �pqehh�h[ oc` hv�sè t ` _�[ p
` k[ ] h̀ op� l a� qd` � @CEÛp� t [ oaecdqekc
^[ m[ ] eheqè p�[ ^ol pp�qd` �qo[ _eqel k[ h�_l j [ ekp�l a
[ eoÃ� h[ k_Ã� [ k_� p̀ [ Ã � [ hqdl r cd� qd` ò � [ ò
col t ekc�^[ hhp�ql �ò ^l kpe_` o�qdep�m̀ opm̀ ^qes` À

³� ´

³� ´

�� �!�������£�î�Ý�£�Ù���¤�p�Å�×�Ý�ú�ô�£�î
�t �� �£�¼�Å�¤�t �Å�¼�!���Ý���;�¤�� �ô�Á
�� �Å�Ö�Å�ô�¼�Å�¤�m���Ý�ú���Ý���Ý�Å��

@r pqo[ he[ Ûp� pqo[ q̀ cê � l ] f̀ ^qes` p� ek� pm[ ^` � [ ò
^` kqò _� l k� ò pehè k^` Ã� p̀ h̀ ^qes` � pl s` ò eck
^[ m[ ] eheqvÃ� [ k_� _` ` m� ekq̀ co[ qel k� t eqd� [ hhè pÃ
ò ah̀ ^qekc� ] l qd� k[ qel k[ h� ekq̀ ò pqp� [ k_� qd`
ò [ heqè p� l a� qd` � Ik_l çP[ ^eaê � p̀ ^r oeqv
` kseol kj ` kqÀ

Sm[ ^` � [ p� [ � ^oeqê [ h� j eheq[ ov� ` k[ ] h̀ oÂ
@r pqo[ he[ � ò ^l ckep̀ p� pm[ ^` � [ p
al r k_[ qel k[ h� ql � j l _` ok� j eheq[ ov
l m̀ o[ qel kpÃ� r k_` omekkekc� p̀ ^r ò
^l j j r kê [ qel kpÃ� q[ oc` qekcÃ� k[ sec[ qel kÃ
ISR� [ k_� peqr [ qel k[ h� [ t [ ò k` pp� [ ^ol pp
fl ekq� [ k_� ^l j ] ek` _� al ô ` pÀ� Dkpr oekc
[ ^^` pp�ql �qd` p̀ �^[ m[ ] eheqè p�ep�^` kqo[ h�ql
@r pqo[ he[ Ûp� _` à k^` � mò m[ ò _k` pp� [ k_
_` q̀ oò k^` �ml pqr ò À

�� �!�������£�î�Ý�£

P[ c` ��

�Bdoep�M[ ^h̀ [ kÃ�ÙSeck[ hhekc�qd` �Er qr ò Â�Rl v[ h�@r pqo[ he[ k�Bl omp� l a�Seck[ hp� [ k_�qd` �N` uq�B` kqr ov� l a�@r pqo[ he[ k�Sm[ ^`
Pl t ` oÛÃ� Td` � Bl s` Ã� �̄ � Jr hv� � � � � °� � dqqmpÂ��^l s` À[ oj vÀcl sÀ[ r �[ oqê h̀ �peck[ hhekcçar qr ò çol v[ hç[ r pqo[ he[ kç̂ l ompçpeck[ hpç[ k_ç
k` uqç̂ ` kqr ovç[ r pqo[ he[ kçpm[ ^` çml t ` oÀ

³� ´

S` ` Â�C` m[ oqj ` kq�l a�C` à k^` �¯Bqd°Ã�� � � � �Ikq̀ co[ q̀ _�Iks` pqj ` kq�Pol co[ j Ã�[ q�mÀ�� � À³� ´

�M[ ĥ l hj �C[ sepÃ�Ù@�decd` o�mh[ ^` �al o�pm[ ^` �ek�qd` �_` à k^` �pqo[ q̀ cê �ò sè t ÛÃ�@r pqo[ he[ k�Sqo[ q̀ cê �Pl hê v�Ikpqeqr q̀ Ã³� ´

�̄ �M[ v�� � � � °�dqqmpÂ��t t t À[ pmepqo[ q̀ cepqÀl ocÀ[ r �[ çdecd` oçmh[ ^` çal oçpm[ ^` ç[ k_çqd` ç_` à k^` çpqo[ q̀ cê çò sè t �À

https://cove.army.gov.au/article/signalling-future-royal-australian-corps-signals-and-next-century-australian-space-power
https://cove.army.gov.au/article/signalling-future-royal-australian-corps-signals-and-next-century-australian-space-power


R` pehè k^` � [ k_� mol q̀ ^qel k� l a� pm[ ^` ç
` k[ ] h̀ _� pvpq̀ j pÂ� Fes` k� @r pqo[ he[ Ûp
ò he[ k^` � l k� pm[ ^` ç̀ k[ ] h̀ _� p̀ osê ` pÃ
C` à k^` �mh[ ^` p�ek^ò [ pekc� ` j md[ pep� l k
ò pehè k^` Ã�ò _r k_[ k^vÃ�[ k_�qd` �[ ] eheqv�ql
l m̀ o[ q̀ � ek� ^l kq̀ pq̀ _� [ k_� _` co[ _` _
pm[ ^` � ` kseol kj ` kqpÃ� ek^hr _ekc� qdol r cd
` kd[ k^` _�pm[ ^` �_l j [ ek�[ t [ ò k` pp�[ k_
ekq̀ co[ qel k�l a�^l j j ` ô e[ h�^[ m[ ] eheqè pÀ

D̂ l kl j ê � [ k_� k[ qel k[ h� ò pehè k^` Â
Sm[ ^` � pvpq̀ j p� [ ò � ` nr [ hhv� ^oeqê [ h� ql
@r pqo[ he[ Ûp� ` ^l kl j vÃ� pr mml oqekc
ek_r pqoè p� pr ^d� [ p� [ coê r hqr ò Ã� j ekekcÃ
qo[ kpml oqÃ� aek[ k^` Ã� [ k_
` j ` oc` k^v�_ep[ pq̀ o� j [ k[ c` j ` kqÀ
@r pqo[ he[ �d[ p�_` peck[ q̀ _�pm[ ^` �pvpq̀ j p
[ p� ^oeqê [ h� ekao[ pqor ^qr ò � ¯S` ^r oeqv� l a
Boeqê [ h�Ikao[ pqor ^qr ò �@̂q�� � � � °À

³� ´

S` h̀ ^qes` � pl s` ò eck� ^[ m[ ] eheqv
_` s` hl mj ` kqÂ�@r pqo[ he[ �ep�moel oeqepekc�qd`
_` s` hl mj ` kq� l a� pl s` ò eck� ^[ m[ ] eheqè p
t d` ò � qd` v� mol se_` � pqo[ q̀ cê � s[ hr ` Ã
t deh̀ � [ sl e_ekc� r kk` ^` pp[ ov� _r mhê [ qel k
] v� h̀ s` o[ cekc� qor pq̀ _� ekq̀ ok[ qel k[ h
m[ oqk` opdempÀ

�H�Å�;�¤�� �Û�£�î�î�Å�ô�×�Å���¤�Ö�ú��
�� �!�������£�î�Ý�£�·�¤�t �� �£�¼�Å
�t �Å�¼�!���Ý���;

@hhè _� ekq̀ co[ qel k� [ k_� ò cel k[ h
^l l m̀ o[ qel kÂ�@r pqo[ he[ �d[ p� h̀ s` o[ c` _�eqp
c` l co[ mdvÃ� q̀ ^dkê [ h� ` um̀ oqep̀ Ã� [ k_
col t ekc� pm[ ^` � ek_r pqov� ql � _` ` m̀ k
ekq̀ co[ qel k� t eqd� g` v� [ hhè pÃ� m[ oqê r h[ ohv
qd` �Ukeq̀ _�Sq[ q̀ p� [ k_� l qd` o�heg` çj ek_` _
m[ oqk` opÃ�^l kqoe] r qekc�ql �^l hh̀ ^qes` �pm[ ^`
p̀ ^r oeqvÃ� ekq̀ ol m̀ o[ ] eheqvÃ� [ k_� ò cel k[ h
pq[ ] eheqv�ek�qd` �Ik_l çP[ ^eaê À�³� ´

�� �!�������£�î�Ý�£

P[ c` ��

� SHIDLC� Bl l m̀ o[ qes` � R̀ p̀ [ ô d� B` kqò Ã� ÙS[ à cr [ o_ekc� @r pqo[ he[ Öp� Boeqê [ h� Ikao[ pqor ^qr ò Û� ¯Pò p̀ kq[ qel kÃ
C` ^` j ] ` o�� � � � °�dqqmpÂ��t t t ÀcmpÀcl s�peq̀ p�_` a[ r hq�aeh̀ p�� � � � ç� � �@_sepl ovM` ` qekcp� K̀ [ hv� C` ^� � � � Àm_aÀ

³� ´

�Toepq[ k�Ml ppÃ�ÙTd` �pm[ ^` �] ` qt ` ` k�[ hhe[ k^` �[ k_�p̀ haçò he[ k^` Â�Td` �` sl hr qel k�l a�qd` �@r pqo[ he[ çUS�_` à k^` �pm[ ^`
ò h[ qel kpdemÛÃ�Ukeq̀ _�Sq[ q̀ p�Sqr _è p�B` kq̀ o� �̄ �@r cr pq�� � � � °À

³� ´

Tl �` aà ^qes` hv�[ _s[ k^` �pm[ ^` �ò pehè k^` �ek
qd` �pdl oq�ql �j ` _er j �q̀ oj Ã�@r pqo[ he[ �a[ ^` p�[
^l ò �l m̀ o[ qel k[ h�^d[ hh̀ kc` Â�
Tl �j l s` �] ` vl k_�Dk[ ] hekcÃ�ekql �Om̀ o[ qekcÀ

Tdep�eksl hs` p�[ __ò ppekc�qd` �al hhl t ekc�qdò `
^l ò �a[ ^ql opÂ

Vr hk` o[ ] eheqè p�l a�@r pqo[ he[ k�pm[ ^` ç
` k[ ] h̀ _�pvpq̀ j p�[ k_�^oeqê [ h
ekao[ pqor ^qr ò À
Tdò [ qp�aol j �^l r kq̀ opm[ ^` �[ ^qeseqè pÃ
^v] ` o�ekqor pel kpÃ�[ k_�pm[ ^` �_` ] oepÀ
Nl oj [ qes` �[ k_�ò cr h[ ql ov�c[ mp�[ aà ^qekc
@r pqo[ he[ Ûp�p̀ ^r oeqv�ekq̀ ò pqpÀ



J[ m[ k� ep� pr ool r k_` _� ] v� qdò ` � kr ^h̀ [ oç
t ` [ ml k� Sq[ q̀ pÃ� t dê d� [ hpl � _` mhl v� ¯Bdek[
[ k_� Rr ppe[ °� l o� _` s` hl m� ¯Nl oqd� Kl ò [ °
dvm̀ opl kê � che_` � s` dê h̀ p� qd[ q� ^l r h_
k` r qo[ hex` � J[ m[ kÛp� ] [ hhepqê � j eppeh̀ � _` à k^`
pvpq̀ j p� ¯AMC°À �J[ m[ kÛp� j r hqeh[ v` ò _�AMC
[ ô deq̀ ^qr ò � ep� ^oeqê [ h� ql � qd` � _` à k^` � l a� eqp
q̀ ooeql ovÃ� l m̀ o[ qekc� ^l kpepq̀ kq� t eqd� J[ m[ kÛp
ÙC` à k^` � Okhv� Pl hê vÛÃ� r k_` o� J[ m[ kÛp� S` haç
C` à k^` � El ô ` � ¯SCE°� ¯̀ pq[ ] hepd` _� ek� � � � � °À
Tdr pÃ� ek� l o_` o� ql � mol q̀ ^q� qd` � J[ m[ k� eph[ k_p
pqò q̂ dekc� [ mmol uej [ q̀ hv� � Ã� � � � gehl j ` qò p
[ hl kc� qd` � ] l qd� kl oqdçpl r qd� [ k_� ` [ pqçt ` pq
[ u` pÃ�J[ m[ k�d[ p�] ` ` k�` k_` [ sl r oekc�ql �] r eh_
[ � j r hqeç_l j [ ek� ekq̀ co[ q̀ _� _` à k^` � al ô ` � ] v
ar pekc� ^[ m[ ] eheqè p� ek� qd` � pm[ ^` Ã� ^v] ` o� [ k_
` h̀ ^qol j [ ck` qê � pm̀ ^qor j � _l j [ ek� t eqd
qdl p̀ � l a� qo[ _eqel k[ h� h[ k_Ã� p̀ [ � [ k_� [ eo
_l j [ ekp�pek^` �� � � � À �

³� � ´

³� �´

Td` �Sm[ ^` �Om̀ o[ qel kp�Snr [ _ol k�t [ p�k` t hv
` pq[ ] hepd` _� ek� qd` � @eo� SCE� ek� � � � � � ql � ] `
ò pml kpe] h̀ � al o� pm[ ^` � _l j [ ek� [ t [ ò k` pp
¯SC@°À� Tdep� t [ p� r mco[ _` _� ekql � qd` � Sm[ ^`
Om̀ o[ qel k�Fol r mp�ek� � � � � Ã� [ k_�qd` �@eo�SCE
ep�mh[ kk` _�ql �] ` �ò k[ j ` _�[ p�qd` �@̀ ol pm[ ^`
SCE�ek�� � � � À��

�t �����£���Å�×�Ý�¼�¤�� �ú�ô���Å�:���¤

�9�Ý�����ú���;�¤�ú�Ö�¤�G�£�� �£�ô�Ù��
�t �� �£�¼�Å�¤�m�ú�î�Ý�¼�;�¤

J[ m[ k� d[ p� j [ ekq[ ek` _� eqp� qdò ` çqè o� _` à k^`
ml hê v�pek^` �� � � � Â�aeopqhv�] v�J[ m[ k�eqp̀ haÃ�qd` k
qdol r cd� qd` � J[ m[ kçUÀSÀ� [ hhe[ k^` � [ k_Ã� qdeo_Ã
qdol r cd� ^l hh[ ] l o[ qel k� t eqd� heg` çj ek_` _
^l r kqoè pÀ � J[ m[ kÛp� pm[ ^` � p̀ ^r oeqv� ep� [ hpl
^l kpqor ^q̀ _� t eqdek� qdep� ml hê vÀ� @� ] [ pê
p̀ ^r oeqv� ao[ j ` t l og� ek� qd` � Ik_l çP[ ^eaê
^l kpepqp� l a� [ � p̀ oè p� l a� ] eh[ q̀ o[ h� l o� qoeh[ q̀ o[ h
_` à k^` � qò [ qè p� t eqd� qd` � UÀSÀ� [ k_� p̀ ^r oeqv
^l l m̀ o[ qel k� [ oo[ kc` j ` kqp� [ j l kc� UÀSÀ
[ hhè pÀ� J[ m[ kÃ� @r pqo[ he[ � [ k_� qd` � Pdehemmek` p
[ ò � t ` hh� ml peqel k` _� ql � ` kd[ k^` � ò cel k[ h
p̀ ^r oeqv� pm[ ^` � ^l l m̀ o[ qel k� t eqdek� qdep
[ hò [ _v�ol ] r pq�[ ô deq̀ ^qr ò À�

³� � ´
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P[ c` ��

L` s` o[ cekc�pm[ ^` �^[ m[ ] eheqè p�al o�mò s` kqekc
eks[ pel k� [ k_� al pq̀ oekc� k[ qel k[ h� [ k_
ekq̀ ok[ qel k[ h� p̀ ^r oeqv� al oj [ hhv� _[ q̀ p� aol j
� � � � Ã� t d` k� J[ m[ k�_` m[ oq̀ _�aol j � qd` � hl kcç
pq[ k_ekc�ml hê v�qd[ q�Ùm̀ [ ^` ar h� r p̀ pÛ� l a� l r q̀ o
pm[ ^` � j ` [ kq� pqoê qhv� kl kçj eheq[ ov� r p̀ À � Ik
� � � � Ã� J[ m[ kÛp� qdeo_� A[ pê � Sm[ ^` � Ph[ k��
ò ^l ckep̀ _� pm[ ^` � p̀ ^r oeqv� [ p� [ � moel oeqep̀ _
[ ò [ � l a� pm[ ^` � [ ^qeseqè pÀ � Sek^` � qd` kÃ� qd`
k` t �ml hê v�d[ p� ] ` ` k� pq̀ [ _a[ pqhv�mr opr ` _�ek
qd` �h[ q̀ o�ASPpÀ�

³� � ´

³� � ´



Ik� Jr k` � � � � � Ã� qd` � aeopq� Sm[ ^` � S` ^r oeqv
Ikeqe[ qes` � ¯SSI°� t [ p� [ _l mq̀ _� mr opr ekc
pr aaê è kq�pm[ ^` �^[ m[ ] eheqè p� [ p� [ �m[ oq� l a�qd`
qor hv� ò pehè kq� j r hqeç_l j [ ek� ekq̀ co[ q̀ _
_` à k^` �al ô ` À

ÙS` ^r oeqv�] v�pm[ ^` Û�[ k_�Ùp` ^r oeqv�ek�pm[ ^` Û�

Sm[ ^` � S` ^r oeqv� Ikeqe[ qes` Â� [ ej p� ql
mol j l q̀ � J[ m[ kÛp� p̀ ^r oeqv� ] v� h̀ s` o[ cekc
pm[ ^` �pvpq̀ j p� p̄̀ ^r oeqv�] v�pm[ ^` °�[ k_�ql
j [ ekq[ ek� p[ à Ã� p̀ ^r ò � [ k_� pq[ ] h̀ � r p̀ � l a
pm[ ^` � ql c` qd` o� t eqd� qd` � Ukeq̀ _� Sq[ q̀ p
[ k_� heg` çj ek_` _� ^l r kqoè p� p̄̀ ^r oeqv� ek
pm[ ^` °À �³� � ´

S[ q̀ hheq̀ � T` ^dkl hl cvÂ� Td` � qt l � [ ej p� ek
qd` � Sm[ ^` � S` ^r oeqv� Ikeqe[ qes` � t ehh� ] `
ò [ hep̀ _�] v�[ �t e_` �s[ oè qv�l a�j eheq[ ov�[ k_
_r [ hçr p̀ � p[ q̀ hheq̀ p� l t k` _� [ k_� l m̀ o[ q̀ _
] l qd� ] v� J[ m[ k� [ k_� al ò eck� Sq[ q̀ p� ¯̀ ÀcÀ
FPS°� [ p� t ` hh� [ p� ] v� moes[ q̀ � [ ^ql op
ò c[ o_h̀ pp� l a� k[ qel k[ heqvÀ� J[ m[ k� d[ p
p[ q̀ hheq̀ p� al o� ^l j j r kê [ qel kpÃ� ò j l q̀
p̀ kpekcÃ� k[ sec[ qel k� [ k_� t ` [ qd` o
al ò ^[ pqekcÃ�] r q�qd` ò �[ ò �kl �` [ ohvç

t [ okekc� p[ q̀ hheq̀ p� _r ` � ql � ekpr aaê è kq
^[ m[ ] eheqv�ek�[ _s[ k^` _�ekao[ ò _�p̀ kpl opÀ�

S[ q̀ hheq̀ �^[ m[ ] eheqè p�ek^hr _` Â

�G�£���£�ô

P[ c` ��

� SHSCÃ� Sm[ ^` � S` ^r oeqv� Ikeqe[ qes` Ã� � � � Jr k` � � � � � Ã� dqqmpÂ��t t t � À̂[ l Àcl Àfm�pm[ ^` �[ kml �g[ eq̀ e� av� � �` kc[ kml � av� � Àm_a
³d` ò ek[ aq̀ o�SSI´À�

³� � ´

�e] e_Ã�[ q�� ç� À³� � ´

�Tdep� t [ p�mh[ kk` _�ql � ] ` � ^l j mh̀ q̀ _�ek�qd` � � � � � �aep̂ [ h�v` [ oÃ� ] r q�qd` �a[ eh̀ _�h[ r k^d� l a�qd` � � qd�p[ q̀ hheq̀ � l k� � � �C` ^` j ] ` o
� � � � �j [ _` �eq�ej ml ppe] h̀ �ql �g` ` m�qd[ q�p̂ d` _r h̀ À�
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�N[ qel k[ h�Sm[ ^` �Pl hê v�S` ^ò q[ oe[ q�¯NSPS°Ã�QZSS�Pl hê v�� � � � � ēk�J[ m[ k` p̀ °Ã�[ q�� � ç� � À³� � ´

� SHSCÃ� Td` � @mmol s` _� S^d` _r h̀ � Lepq� ql � qd` � � qd� ASP� l a� qd` � aep̂ [ h� v` [ o� � � � � � �̄ � � C` ^` j ] ` o� � � � � °Ã� [ q� � � ³d` ò ek[ aq̀ o
S^d` _r h̀ �Lepq�� � � � ´À

³� � ´
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�t �Å�¼�!���Ý���;�¤�£�ô�Á�¤�� �Å�Ö�Å�ô�¼�Å
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Cr [ hçr p̀ � Ikal oj [ qel k�F[ qd` oekc�S[ q̀ hheq̀ p
ĪFS°� ¯̂ r oò kqhv� ^l j moepekc� al r o� l mqê [ hÃ
peu� o[ _[ o� [ k_� l k` � _[ q[ çò h[ v� p[ q̀ hheq̀ p°
[ k_�al r o�nr [ peçx` keqd�k[ sec[ qel k�p[ q̀ hheq̀ p
t dl p̀ � p̀ osê ` �pq[ oq̀ _�ek�� � � � À �Wd` k�[
p̀ s` k� ^l kpq̀ hh[ qel k� l a� qd` � nr [ peçx` keqd
p[ q̀ hheq̀ � pvpq̀ j p� ¯QZSS°� ep� ^l j mh̀ q̀ _Ã
J[ m[ k� t ehh� d[ s` � [ k� ek_` m̀ k_` kq
k[ sec[ qel k�pvpq̀ j À �Td` �` s` kqr [ h�` h̀ s` k
^l kpq̀ hh[ qel k� l a� qd` � QZSS� ql � ] `
^l j mh̀ q̀ _�ek�qd` �h[ qq̀ o�d[ ha�l a�qd` � � � � � p
t ehh� ^l s` o� O^` [ ke[ � [ k_� qd` � Sl r qdçD[ pq
@pe[ k�ò cel kÀ �
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³� � ´

³� � ´

Td` �J[ m[ k` p̀ �SCE�d[ p�l khv�qdò ` �j eheq[ ov
p[ q̀ hheq̀ p� qd[ q� [ ò � al o� ^l j j r kê [ qel k
mr oml p̀ pÃ� ] r q� qt l � k` t � mol f̀ ^qp� [ ò
_` s` hl mekcÂ
�̄°� Bl kpqor ^qel k� l a� [ � ^l kpq̀ hh[ qel k� l a
p̀ s` o[ h� _l x` k� ò j l q̀ çp̀ kpekc� p[ q̀ hheq̀ p
l̄ mqê [ h� [ k_� pvkqd` qê � [ m̀ oqr ò � o[ _[ o
¯S@R°°� ql � _` q̀ ^q� [ k_� qo[ ^g� j eppeh̀ p� [ k_
HFVp�pl � qd[ q� [ � ^l r kq̀ oç[ qq[ ^g� t l r h_� ] `
ml ppe] h̀ �ç�^l j mh̀ qel k�] v�M[ ô d�� � � � À �³� � ´

�̄ °� J[ m[ kÛp�aeopq� j eheq[ ov�SC@�p[ q̀ hheq̀ �ç�ql ��
] ` �h[ r k^d` _�ek�qd` �� � � � �aep̂ [ h�v` [ oÀ



Nl s` h� ekçpm[ ^` � [ ^qeseqè pÂ� Tl � ek^ò [ p̀
Ùp̀ ^r oeqv� ek� pm[ ^` ÛÃ� J[ m[ k� [ hpl
` k_` [ sl r op� ql � _` s` hl m� pm[ ^` � _` ] oep
ò j l s[ h� [ k_� l kçl o] eq� ò ar ` hhekcÃ� ] r q�eq�ep
ek�qd` �q̀ ^dkl hl cv�_` j l kpqo[ qel kp�md[ p̀ À

�³� � ´

Nl oj p� al o� ò pml kpe] h̀ � ] ` d[ sel r op� ek
pm[ ^` Â� Dpq[ ] hepdekc� or h̀ p� [ k_� kl oj p� ql
mol de] eq� ^l r kq̀ oçpm[ ^` � [ ^qeseqè p� ep
ek^hr _` _� [ p� [ � cl [ h� ek� J[ m[ kÛp� pm[ ^`
ml hê vÀ� @p� [ � aeopq� pq̀ mÃ� J[ m[ k� t ` ĥ l j ` _
qd` � [ _l mqel k� l a� qd` � � � � � � UN� F` k` o[ h
@pp̀ j ] hv� ò pl hr qel k� qd[ q� Ù̂[ hhp� r ml k� [ hh
Sq[ q̀ p� ql � ^l j j eq� kl q� ql � ^l k_r ^q
_` pqor ^qes` � _eò ^qç[ p̂ ` kq� [ kqeçp[ q̀ hheq̀
j eppeh̀ �q̀ pqpÛÀ �³� �´

Sm[ ^` � L[ r k^d� [ k_� Dumhl o[ qel kÂ� J[ m[ k
l t kp� pm[ ^` � h[ r k^d� s` dê h̀ pÃ� p̂ è kqeaê
` umhl o[ qel k� mol ] ` p� [ k_� [ mmhê [ qel k
p[ q̀ hheq̀ pÀ� Sm[ ^` � qo[ kpml oq[ qel k
^[ m[ ] eheqè p�[ ò �hej eq̀ _�m[ oqhv�] ` ^[ r p̀ �kl
moes[ q̀ � ^l j m[ kè p� d[ s` � pr ^^` ppar hhv
_` s` hl m̀ _� [ k� ekc` kel r p� l o] eq[ h� ol ^g` qÀ
Td` � k` uq� h[ r k^d� ep� dl t ` s` o� p̀ q� al o� � �
È ] or [ ov�� � � � À �³� � ´

J[ m[ kÛp� Sm[ ^` � Ar _c` qÂ� Ik� � � � � Ã� qd`
Fl s` okj ` kq� pq[ oq̀ _� qd` � Sm[ ^` � Sqo[ q̀ cv
Er k_� l̄ k` � qoehhel k� v` k� al o� � � � v` [ op°� ql
kr oqr ò � J[ m[ kÛp� pm[ ^` � ek_r pqovÃ � [ k_
qd` � MOC� pm̀ k_p� [ � o[ me_hv� ek^ò [ pekc
[ j l r kq�l k�eqp�pm[ ^` �pvpq̀ j pÀ�Td` �pm[ ^`
] r _c` q� al o� qd` � aep̂ [ h� v` [ o� � � � � � t [ p
[ ] l r q�l k` �qoehhel k�v` kÃ�pdl t ekc�qd` �pd[ om
ek^ò [ p̀ À � Td` � ò pr hq� ç� ql � ò [ hep̀ � [
seoqr l r p�^v^h̀ Ã�] ` qt ` ` k�` kd[ k^` _�pm[ ^`
p̀ ^r oeqv� [ k_� pqò kcqd` k` _� pm[ ^`
ek_r pqov�ç�ò j [ ekp�r k^h̀ [ o�[ q�qdep�pq[ c` À��

³� � ´

³� � ´

�G�£���£�ô
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�J[ m[ k�@̀ ol pm[ ^` �Dumhl o[ qel k�@c` k^v� J̄@X@°Ã�dqqmpÂ��t t t Àg` kg[ eÀf[ u[ Àfm�` kc�^o_� �ek_` uÀdqj hÀ³� � ´

�UN�Cl ^�@�RDS�� � �� � � �̄ � �C` ^` j ] ` o�� � � � °À�³� �´

� Sm[ ^` � Ok` Ã� � � � C` ^` j ] ` o� � � � � Ã� dqqmpÂ��t t t Àpm[ ^` çl k` À̂l Àfm�k` t p�k` t p� � � � � � � � � Àdqj h� ēk� J[ m[ k` p̀ °À
Sm[ ^` �Ok` �a[ eh̀ _�eqp�l o] eq[ h�h[ r k^d�qt ê ` �ek�� � � � À�

³� � ´

�J@X@Ã�dqqmpÂ��ar k_Àf[ u[ Àfm�^l kq̀ kq�r mhl [ _p�Os` osè t � l a� Td` � Sm[ ^` Sqo[ q̀ cv� Er k_Àm_aÀ³� � ´

�NSPSÃ�dqqmpÂ��t t t � À̂[ l Àcl Àfm�pm[ ^` �] r _c` q�o� � �av� � vl p[ k� av� dl p̀ eÀm_a� ēk�J[ m[ k` p̀ °À�³� � ´



Td` �Pdehemmek` pÛ�pqo[ q̀ cê � l r qhl l g�ep�pd[ m̀ _
] v� ekq̀ kpeavekc� j [ oeqej ` � [ k_� c` l ml heqê [ h
q̀ kpel kp� ek� qd` � Ik_l çP[ ^eaê Ã� m[ oqê r h[ ohv� ek
qd` � Sl r qd� Bdek[ � S` [ � [ k_� W` pq� Pdehemmek`
S` [ Ã� t dê d� ek^ò [ pekchv� ` h̀ s[ q̀ � qd`
ej ml oq[ k^` � l a� pm[ ^` ç̀ k[ ] h̀ _� ^[ m[ ] eheqè pÀ
Bdek[ Ûp� [ ^qel kp� m̀ opepq� _` pmeq̀ � qd` � � � � �
or hekc� l a�qd` �P` oj [ k` kq�Bl r oq� l a�@o] eqo[ qel k
r̄ k_` o�qd` �UN�Bl ks` kqel k�l k�qd` �L[ t �l a�qd`
S` [ °Ã�t dê d�al r k_�kl � h̀ c[ h�] [ pep�al o�Bdek[ Ûp
j [ oeqej ` �^h[ ej p�ek�qd` �Sl r qd�Bdek[ �S` [ À �³� � ´

Eò nr ` kq�hl t çh̀ s` h�^l kaol kq[ qel kp�] ` hl t �qd`
qdò pdl h_� l a� [ oj ` _� ^l kahê q� decdhecdq� qd`
Pdehemmek` pÛ� sr hk` o[ ] eheqv� ql � cò vçxl k`
q[ ^qê pÀ� Td` v� ò ekal ô ` � qd` � ej ml oq[ k^` � l a
pr os` ehh[ k^` Ã� j l keql oekc� [ k_� [ qqoe] r qel k
^[ m[ ] eheqè pÃ� t dê d� [ ò � ek^ò [ pekchv
_` m̀ k_` kq�l k�pm[ ^` ç] [ p̀ _�pvpq̀ j pÀ

Uk_` o� eqp� ^r oò kq� Pò pe_` kqÃ� qd` � Pdehemmek` p
d[ p� ^[ r qel r phv� ò ç̀ j md[ pep̀ _� eqp� p̀ ^r oeqv
[ hhe[ k^` � t eqd� qd` � Ukeq̀ _� Sq[ q̀ p� t deh̀
] ol [ _` kekc�m[ oqk` opdemp�t eqd� l qd` o�ò cel k[ h
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Td` � Pdehemmek` � Sm[ ^` � @̂q� � � � � � ep� qd`
^l ok` opql k` � l a� qd` � ^l r kqovÛp� pm[ ^`
cl s` ok[ k^` � ao[ j ` t l ogÀ� Iq� ` pq[ ] hepd` _� qd`
Pdehemmek` � Sm[ ^` � @c` k^v� ¯PdehS@°� [ k_
mol se_` p� qd` � h̀ c[ h� ] [ pep� al o� k[ qel k[ h� pm[ ^`
ml hê vÃ� ^l l o_ek[ qel kÃ� [ k_� mol co[ j
_` s` hl mj ` kqÀ� PdehS@� l m̀ o[ q̀ p� r k_` o� qd`
Oaaê ` � l a� qd` � Pò pe_` kqÃ� ò ah̀ ^qekc� qd`
pqo[ q̀ cê �ej ml oq[ k^` �l a�pm[ ^` �[ q�qd` �k[ qel k[ h
h̀ s` hÀ�

Td` � Pdehemmek` � Sm[ ^` � Bl r k^eh� ar k^qel kp� [ p
qd` �moek^em[ h�[ _sepl ov�[ k_�^l l o_ek[ qekc�] l _v
al o� pm[ ^` çò h[ q̀ _� ml hê è pÃ� mol co[ j pÃ� [ k_
ò pl r ô ` pÃ� t eqd� qd` � Ceò ^ql o� F` k` o[ h� l a
PdehS@�[ ^qekc�[ p�eqp�H` [ _�S` ^ò q[ oe[ qÀ

Td` � Pdehemmek` � Sm[ ^` � C` s` hl mj ` kq� [ k_
Uqehex[ qel k� Pl hê v� ¯Pdehemmek` � Sm[ ^` � Pl hê v°
p̀ os` p� [ p� qd` � ^l r kqovÛp� pqo[ q̀ cê � ol [ _j [ m
al o� ] ` ^l j ekc� [ � pm[ ^` ç̂ [ m[ ] h̀ � [ k_� pm[ ^` ç
a[ oekc� k[ qel kÀ� Iq� e_` kqeaè p� peu� K` v
C` s` hl mj ` kq�@ò [ pÂ

N[ qel k[ h�S` ^r oeqv�[ k_�C` s` hl mj ` kq
H[ x[ o_� M[ k[ c` j ` kq� [ k_� Bhej [ q̀
Sqr _è p
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�Td` �Sl r qd�Bdek[ �S` [ �@o] eqo[ qel k�¯Td` �R̀ mr ] hê �l a�Pdehemmek` p�sÀ�Td` �P` l mh̀ Öp�R̀ mr ] hê �l a�Bdek[ °Ã�� � � � ç� � Ã
P` oj [ k` kq�Bl r oq�l a�@o] eqo[ qel kÃ�� � �Jr hv�� � � � Ã�dqqmpÂ��m̂ [ ç̂ m[ Àl oc�^k�^[ p̀ p�� �À

� � ´
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Sm[ ^` �R̀ p̀ [ ô d�[ k_�C` s` hl mj ` kq
Sm[ ^` �Ik_r pqov�B[ m[ ^eqv�Ar eh_ekc
Sm[ ^` �D_r ^[ qel k�[ k_�@t [ ò k` pp
Ikq̀ ok[ qel k[ h�Bl l m̀ o[ qel k

Sm[ ^` � ep� ò ^l ckep̀ _� [ p� [ k� l m̀ o[ qel k[ h
j eheq[ ov� _l j [ ek� ek� qd` � Pdehemmek` pÛ� N[ qel k[ h
S` ^r oeqv� Pl hê v� � � � � ê� � � � Ã� t dê d
` j md[ pep̀ p� _` q̀ oò k^` Ã� mol q̀ ^qel k� l a
pl s` ò eck� pm[ ^` pÃ� ` kd[ k^` _� j [ oeqej ` � [ k_
pm[ ^` � _l j [ ek� [ t [ ò k` ppÃ� [ k_� _` ` m̀ o
_` à k^` �^l l m̀ o[ qel k�t eqd�m[ oqk` opÀ �³� � ´

Sm[ ^` ç̀ k[ ] h̀ _� j [ oeqej ` � _l j [ ek
[ t [ ò k` pp� ¯MC@°Â� Sm[ ^` � [ k_� MC@� [ ò
^` kqo[ h� ql � B@CB� ej mh̀ j ` kq[ qel kÃ
` k[ ] hekc� pr os` ehh[ k^` Ã� ^l kk` ^qeseqvÃ� [ k_
qdò [ q� _` q̀ ^qel k� ek� qd` � W` pq� Pdehemmek`
S` [ À � P[ oqk` opdemp� t eqd� [ hhè p� [ k_
m[ oqk` op�ç�ek^hr _ekc�@r pqo[ he[ Ã�J[ m[ k�[ k_
qd` � Ukeq̀ _� Sq[ q̀ p� ç� pr mml oq� [ ^^` pp� ql
pm[ ^` ç] [ p̀ _� _[ q[ � [ k_� ` kd[ k^` � qd`
Pdehemmek` pÛ� [ ] eheqv� ql � j l keql oÃ� [ qqoe] r q̀ Ã
[ k_�ò pml k_�ql �cò vçxl k` �[ ^qeseqè pÀ
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ek� k[ qel k[ h� p[ q̀ hheq̀ � _` s` hl mj ` kqÀ ��
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p[ q̀ hheq̀ p� [ k_� mh[ kp� ql � h[ r k^d� r m� ql � � �
j l ò � ] v� � � � �Ã� moej [ oehv� al o
^l j j r kê [ qel kpÃ� ` _r ^[ qel kÃ� [ k_
[ _s[ k^` _�ò j l q̀ �p̀ kpekcÀ �
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D[ oqd�O] p` os[ qel k�¯DO°�j l keql oekcÂ��DO
ep� [ � moel oeqv� ^[ m[ ] eheqv� ces` k� qd`
Pdehemmek` pÛ� [ ^r q̀ � ` uml pr ò � ql � k[ qr o[ h
_ep[ pq̀ opÀ� DO� p[ q̀ hheq̀ p� pr mml oq� _ep[ pq̀ o
mò m[ ò _k` ppÃ� ò pml kp̀ � [ k_� ò ^l s` ovÀ
PdehS@Ûp� C` ^[ _[ h� Sr os` v� mol se_` p� [
pqor ^qr ò _� ol [ _j [ m� al o� DO� ^[ m[ ] eheqv
_` s` hl mj ` kq�l s` o�qd` �k` uq�_` ^[ _` À �³� � ´
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Td` � Bl j mò d` kpes` � @ô dem̀ h[ cê � C` à k^`
Bl k^` mq� ¯B@CB°Ã� [ kkl r k^` _� ek� � � � � Ã
j l s` p� qd` � al ^r p� l a� qd` � Pdehemmek` p� j eheq[ ov
pqo[ q̀ cv� aol j � ekq̀ ok[ h� p̀ ^r oeqv� ql � qd`
^l j mò d` kpes` � _` à k^` � l a� qd` � Pdehemmek` pÛ
[ ô dem̀ h[ cê � q̀ ooeql ov� [ k_� eqp� ekq̀ ok[ qel k[ hhv
ò ^l ckex` _�` u^hr pes` �` ^l kl j ê �xl k` À ��³� � ´
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Ar eh_ekc� ekq̀ ok[ qel k[ h� m[ oqk` opdempÂ
Fes` k� hej eq̀ _� k[ qel k[ h� pm[ ^`
ekao[ pqor ^qr ò Ã� qd` � Pdehemmek` p� ò hè p
d` [ sehv� l k� [ hhè _Ã� m[ oqk` oÃ� [ k_
^l j j ` ô e[ h� pm[ ^` � p̀ osê ` p� al o
pr os` ehh[ k^` Ã� DOÃ� ^l j j r kê [ qel kpÃ� [ k_
peqr [ qel k[ h� [ t [ ò k` pp� ç� ò ekal ô ekc� qd`
ej ml oq[ k^` � l a� ekq̀ ol m̀ o[ ] eheqvÃ� qor pq̀ _
_[ q[ çpd[ oekc�[ oo[ kc` j ` kqpÃ�[ k_�_` à k^`
m[ oqk` opdemp� ek� eqp� pm[ ^` � p̀ ^r oeqv
pqo[ q̀ cvÀ� Br oò kqhvÃ� qd` � Pdehemmek` p� ò hv
l k� J[ m[ kÛp� DO� p[ q̀ hheq̀ p� _[ q[ � [ k_� j l ò
ò ^` kqhvÃ� d[ p� m[ oqk` ò _� t eqd� qd`
Dr ol m̀ [ k� Sm[ ^` � @c` k^v� ¯DS@°� l k
SBOPD� CIFIT@LÃ� [ � k` t � ekeqe[ qes` � ql
pqò kcqd` k� qd` � r p̀ � l a� Bl m̀ okê r p� D[ oqd
l ] p̀ os[ qel k�_[ q[ �ek�Sl r qd` [ pq�@pe[ À ���³� � ´

Lej eq̀ _� pl s` ò eck� pm[ ^` � ^[ m[ ] eheqvÂ
Lej eq̀ _� p[ q̀ hheq̀ � ekao[ pqor ^qr ò Ã� h[ r k^d
[ ^^` ppÃ� [ k_� t l ogal ô ` � ^[ m[ ^eqv
^l kpqo[ ek�qd` �Pdehemmek` pÛ�pm[ ^` �ml pqr ò À

B[ m[ ^eqvç] r eh_ekc� [ k_� ò pl r ô ekc
^l kpqo[ ekqpÂ� Sm[ ^` � ^[ m[ ] eheqv
_` s` hl mj ` kq� ^l j m̀ q̀ p� t eqd� _` à k^` Ã
_ep[ pq̀ o� ò pml kp̀ Ã� [ k_� _` s` hl mj ` kq
moel oeqè pÃ� phl t ekc� ekpqeqr qel k[ h� [ k_
^[ m[ ] eheqv�j [ qr o[ qel kÀ

C` m̀ k_` k^` � l k� ` uq̀ ok[ h� m[ oqk` opÂ
R̀ he[ k^` � l k� [ hhè _� [ k_� ^l j j ` ô e[ h
pvpq̀ j p� o[ ep̀ p� ^d[ hh̀ kc` p� al o� ^l kqekr eqv
[ k_�[ ppr ò _�[ ^^` ppÀ

M[ k[ cekc� pqo[ q̀ cê � q̀ kpel kp� t eqd
Bdek[ Â� Td` � Pdehemmek` p� j r pq� ] [ h[ k^`
pm[ ^` ç̀ k[ ] h̀ _� _` q̀ oò k^` � t eqd
` ^l kl j ê �[ k_�ml heqê [ h�p̀ kpeqeseqè pÀ

A[ h[ k^ekc� [ heckj ` kq� [ k_� [ r ql kl j vÂ
C` ` m̀ kekc� p̀ ^r oeqv� ^l l m̀ o[ qel k
ò nr eò p�] [ h[ k^ekc�` kd[ k^` _�ekq̀ co[ qel k
t eqd� qd` � mò p̀ os[ qel k� l a� pqo[ q̀ cê
[ r ql kl j v� [ k_� _l j ` pqê � ml heqê [ h
^l kp̀ kpr pÀ
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Td` � Pdehemmek` p� a[ ^` � qd` � al hhl t ekc� pqo[ q̀ cê
^l kpqo[ ekqp� [ k_� mò ppr ò p� ek� mr opr eq� l a� eqp
^` kqo[ h�[ j ] eqel k�ql �] ` ^l j ` �[ �pm[ ^` ç̂ [ m[ ] h̀
[ k_�pm[ ^` ça[ oekc�k[ qel k�] v�� � � � Â



Sqò kcqd` kekc�ò cel k[ h�SC@Ã�SS@�[ k_�_[ q[ çpd[ oekcÀ
@� g` v� pm[ ^` � p̀ ^r oeqv� l mml oqr keqv� ek� qd` � Ik_l çP[ ^eaê � ep� k[ ool t ekc
_epm[ oeqè p� ek� k[ qel k[ h� p[ q̀ hheq̀ � j l keql oekc� ^[ m[ ] eheqè pÀ� Tdep� ep
m[ oqê r h[ ohv� ò h̀ s[ kq� al o� qd` � Pdehemmek` pÃ� t dê d� a[ ^` p� ek^ò [ pekc� cò vç
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M[ oeqej ` �Cl j [ ekÛ�¯@k[ hvpepÃ�Jr k` �� � � � °À

³� � ´

�Cl r ch[ p�A[ ooè Ã�M[ qqd` t �Aekq�[ k_�Dpq̀ o�S[ ] [ qekl Ã�Dk[ ] hekc�R̀ pml kpe] h̀ �Sm[ ^` �A` d[ sel r op�Tdol r cd�Sm[ ^`
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UÀSÀ� @hhe[ k^` Â� h̀ s` o[ cekc� qd`
US� [ hhe[ k^` � k` qt l ogpÃ�ek^hr _ekc
qd` �Qr [ _À

@UKUS� ¯Pehh[ o� II°Â� mol se_` p� [
ao[ j ` t l og� al o� _` ` m̀ o
^l l m̀ o[ qel k� l k� [ _s[ k^` _� [ k_
` j ` ocekc�q̀ ^dkl hl cè pÀ�

@r pqo[ he[ êPdehemmek` p� _` à k^`
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@r pqo[ he[ � ê� J[ m[ k� pqo[ q̀ cê
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qd` � Eo[ j ` t l og� al o� Sqo[ q̀ cê
C` à k^` �Bl l o_ek[ qel k� �̄ � � � °À �³� � ´

J[ m[ kêPdehemmek` p� R̀ ^emol ^[ h
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�À�@cò ` j ` kq�l k�ej j ` _e[ q̀ �c[ mp�al o�J[ m[ kÃ�@r pqo[ he[ �[ k_�qd` �Pdehemmek` p�ek�pm[ ^`

p̀ ^r oeqv�[ k_�ò pehè k^` À
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Z` [ h[ k_Ã� Er h] oecdq� S^dl hl o� Pol à ppl o� Ukeq̀ _� Sq[ q̀ p� N[ s[ h� @̂ [ _` j v� � � � � Ã� @_fr k^q� S` kel o� L` ^qr ò o
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R̀ p̀ [ ô d�@ppepq[ kqÂ�Bd[ oh̀ p�Bh[ vÃ�Sm[ ^` BvT�Ikpqeqr q̀ À


