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Td` �^l j j r keqv�p̀ ^ql o�ek�N` t �Aor kpt ê gÃ�^l kpepqekc�l a�l s` o�� Ã� � � �ò cepq̀ ò _�^d[ oeqè p�[ k_
� Ã� � � � kl kçmol aeq� l oc[ kex[ qel kpÃ� mh[ vp� [ � seq[ h� ol h̀ � ek� qd` � mol sek^` Ûp� pl ^e[ h� [ k_� ` ^l kl j ê
h[ k_p̂ [ m̀ À�Oaq̀ k�gkl t k� [ p�qd` �Õqdeo_� p̀ ^ql oÃÕ�eq� ^l j mh̀ j ` kqp� ] l qd�qd` �mr ] hê � [ k_�moes[ q̀
p̀ ^ql op� ] v� mol se_ekc� ` pp̀ kqe[ h� p̀ osê ` pÃ� al pq̀ oekc� ^esê � ` kc[ c` j ` kqÃ� [ k_� [ __ò ppekc
^l j mh̀ u�pl ^e[ h�eppr ` pÀ�

Ik�� � � � Ã�qdep�p̀ ^ql o�` j mhl v` _�l s` o�� � Ã� � � �ek_ese_r [ hpÃ�[ ^^l r kqekc�al o�� � « �l a�qd` �mol sek^e[ h
h[ ] l o� al ô ` Ã� [ k_� ^l kqoe] r q̀ _� ô� À� � ] ehhel k� _eò ^qhv� ql � qd` � FCPÃ� t dê d� ep� � � « � l a� N` t
Aor kpt ê gÛp� ql q[ h� FCPÀ� @__eqel k[ hhvÃ� sl hr kq̀ ` oepj � c` k` o[ q̀ _� ô� � � � j ehhel k� ek� ` ^l kl j ê
s[ hr ` À��C` pmeq̀ �eqp�peckeaê [ kq�ej m[ ^qÃ�qd` �p̀ ^ql o�a[ ^` p�^d[ hh̀ kc` p�pr ^d�[ p�aek[ k^e[ h�ekpq[ ] eheqvÃ
ò he[ k^` �l k�pdl oqçq̀ oj �co[ kqpÃ�[ k_�hej eq̀ _�^[ m[ ^eqv�al o�ekkl s[ qel k�[ k_�p̂ [ hekcÃ�t dê d�ò pqo[ ek
eqp�[ ] eheqv�ql �j ` ` q�qd` �` sl hsekc�k` ` _p�l a�qd` �^l j j r keqvÀ�

Sl ^e[ h� ` kq̀ omoep̀ pí ò s` kr ` çc` k` o[ qekc� ekeqe[ qes` p� l o� ^l oml o[ qel kp� l m̀ o[ q̀ _� ] v� kl kçmol aeq
l oc[ kex[ qel kpí l aà o�[ �ml t ` oar h�m[ qdt [ v�ql �aek[ k^e[ h�ò pehè k^` � [ k_�cò [ q̀ o� j eppel k�ej m[ ^qÀ
Ikq̀ co[ qekc� pl ^e[ h� ` kq̀ omoep̀ � j l _` hp� t eqdek� ^l j j r keqv� l oc[ kex[ qel kp� ep� ek^ò [ pekchv
ò ^l ckex` _�[ p�[ k�` aà ^qes` �ò pml kp̀ �ql �qd` �p̀ ^ql oÛp�l kcl ekc�^d[ hh̀ kc` pÀ�Ik�N` t �Aor kpt ê gÃ
qdep�[ mmol [ ^d�ep�c[ ekekc�qo[ ^qel k�[ p�[ �pqo[ q̀ cê �pl hr qel k�ql �pvpq̀ j ê �eppr ` p�pr ^d�[ p�ar k_ekc
ekpq[ ] eheqvÃ�p̀ osê ` �c[ mpÃ�[ k_�hej eq̀ _�^[ m[ ^eqv�al o�ekkl s[ qel kÀ

Sl ^e[ h�Dkq̀ omoep` �N` t �Aor kpt ê gÃ�[ k�ekeqe[ qes` �cr e_` _�] v�qd` �Pl k_çC` pdm[ k_` �B` kqò � [ q
qd` � Ukes` opeqv� l a� N` t � Aor kpt ê g� [ k_� ar k_` _� ] v� qd` � D̂ l kl j ê � [ k_� Sl ^e[ h� Ik^hr pel k
Bl oml o[ qel k� ¯DSIB°Ã� ep� [ ^qes` hv� t l ogekc� ql � ] r eh_� qd` � ^[ m[ ^eqv� l a� kl kçmol aeqp� ql � h[ r k^d� [ k_
` um[ k_� pl ^e[ h� ` kq̀ omoep̀ pÀ� Tdep� ekeqe[ qes` � pr mml oq̀ _� Pehh[ o� � � Īk^l j ` � S` ^r oeqv°� l a� DSIBÛp
Os` ô l j ekc� Pl s` oqv� Tl c` qd` o� Ph[ k� � � �̄ � � � ê� � � � °Ã� al ^r pekc� l k� ek^ò [ pekc� pr pq[ ek[ ] eheqv
[ k_�ò _r ^ekc�ml s` oqv�qdol r cd�` kqò mò k` r oe[ h�[ mmol [ ^d` pÀ�
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R̀ ml oq�mò m[ ò _�qdol r cd� [ �m[ oqk` opdem�t eqd�qd` �Pl k_çC` pdm[ k_` �B` kqò � [ q�qd` �Ukes` opeqv
l a�N` t �Aor kpt ê g�[ k_�DY�Remmh̀ pÀ
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Ik� Smoekc� � � � � Ã� qd` � Fl s` okj ` kq� l a� B[ k[ _[ � h[ r k^d` _� qd` � Sl ^e[ h� Eek[ k^` � Er k_� ¯SEE°Ã� [
ô� � � � j ehhel k� ekeqe[ qes` � [ ej ` _� [ q� [ ^^` h̀ o[ qekc� qd` � col t qd� l a� qd` � ^l r kqovÛp� pl ^e[ h� aek[ k^`
j [ og` qÀ�@p�[ �^l ok` opql k` � l a�qd` �à _` o[ h�Sl ^e[ h�Ikkl s[ qel k�[ k_�Sl ^e[ h�Eek[ k^` �Sqo[ q̀ cvÃ�qd`
SEE� ep� _` peck` _� ql � ej mol s` � [ ^^` pp� ql � [ aal o_[ ] h̀ � [ k_� ah̀ ue] h̀ � ^[ meq[ h� al o� ^d[ oeqè pÃ� kl kç
mol aeqpÃ�pl ^e[ h�` kq̀ omoep̀ pÃ�^l çl m̀ o[ qes` pÃ�[ k_�l qd` o�pl ^e[ h�mr oml p̀ �l oc[ kex[ qel kp�¯SPOp°À�Av
mol se_ekc� ò m[ v[ ] h̀ �eks` pqj ` kq�^[ meq[ h�qdol r cd�k[ qel k[ h�ar k_� j [ k[ c` opÃ�qd` �SEE�pr mml oqp
qd` � p̂ [ hekc� l a� ekkl s[ qes` Ã� ^l j j r keqvç_oes` k� pl hr qel kp� ql � pl ^e[ h� [ k_� ` kseol kj ` kq[ h
^d[ hh̀ kc` pÀ� Tdep� ar k_� ep� m[ oqê r h[ ohv� peckeaê [ kq� al o� ò cel kp� heg` � N` t � Aor kpt ê gÃ� t d` ò � qd`
^l j j r keqv�p̀ ^ql o�ep�[ ^qes` hv�qo[ kpeqel kekc�ql t [ o_�pl ^e[ h�` kq̀ omoep̀ �j l _` hpÀ

Poel o�ql �qd` �h[ r k^d�l a�qd` �SEEÃ�qd` �Fl s` okj ` kq�l a�B[ k[ _[ �d[ _�[ _j ekepq̀ ò _�qd` �Iks` pqj ` kq
R̀ [ _ek` pp� Pol co[ j � ĪRP°Ã� t dê d� mh[ v` _� [ � ^oeqê [ h� ol h̀ � ek� mò m[ oekc� pl ^e[ h� mr oml p̀
l oc[ kex[ qel kp� ql � [ ^^` pp� pl ^e[ h� aek[ k^` À� @q� qd` � mol sek^e[ h� h̀ s` hÃ� qd` � D̂ l kl j ê � [ k_� Sl ^e[ h
Ik^hr pel k� Bl oml o[ qel k� ¯DSIB°� d[ p� ^l kqekr ` _� ql � ] r eh_� l k� qdep� al r k_[ qel k� qdol r cd� qd` � Sl ^e[ h
D̂ l kl j v� Pehl q� Pol f` ^qÃ� [ _j ekepq̀ ò _� ] v� BACB� Bd[ h̀ r oÃ� t dê d� ^r oò kqhv� p̀ os` p� [ p� [ k
[ k[ hl c�ql �qd` �à _` o[ h�IRP�al o�N` t �Aor kpt ê gÀ

Tl �ar hhv�] ` k` aeq�aol j �qd` �pl ^e[ h�aek[ k^` �l mml oqr keqvÃ�eq�ep�^oeqê [ h�qd[ q�N` t �Aor kpt ê g�kl q�j epp
qd` � j l j ` kqr j � ^ò [ q̀ _� ] v� qd` � SEEÀ� Oqd` o� ò cel kp� ek� B[ k[ _[ � d[ s` � _` j l kpqo[ q̀ _� cò [ q̀ o
ò [ _ek` pp�ql � [ ^^` pp� [ k_�_` mhl v� pl ^e[ h�aek[ k^` Ã� r k_` op̂ l oekc�qd` � r oc` k^v�al o� ^l l o_ek[ q̀ _
` aal oqp� ek� ^[ m[ ^eqvç] r eh_ekcÃ� eks` pqj ` kq� ò [ _ek` ppÃ� [ k_� ` ^l pvpq̀ j � _` s` hl mj ` kq� t eqdek� qd`
mol sek^` À�Nl q[ ] hvÃ�N` t �Aor kpt ê g�ep�l k` �l a�l khv�qt l �mol sek^` p�ek�B[ k[ _[ �qd[ q�d[ p�k` s` o
ej mh̀ j ` kq̀ _� [ � pl ^e[ h� ` kq̀ omoep` � pqo[ q̀ cvÃ� [ k_� eq� ò j [ ekp� qd` � l khv� mol sek^` � t eqdl r q� [ k
` pq[ ] hepd` _�kl kçmol aeq�p̀ ^ò q[ oe[ qí ar oqd` o�decdhecdqekc�qd` �k` ` _�al o�pqo[ q̀ cê �[ ^qel k�ql �^hl p̀
qd` p̀ �pqor ^qr o[ h�c[ mpÀ��

El o�` u[ j mh̀ Ã�Qr ` ] ` ^�d[ p�q[ g` k�[ �h̀ [ _` opdem�ol h̀ �] v�` k[ ^qekc�qd` �Sl ^e[ h�D̂ l kl j v�@̂q�¯Aehh
� � °Ã� t dê d�al oj [ hhv� ò ^l ckex` p�qd` �pl ^e[ h�` ^l kl j v� [ p� [ �_epqek^q� [ k_�seq[ h�^l j ml k` kq� l a�eqp
` ^l kl j ê � _` s` hl mj ` kq� pqo[ q̀ cvÀ� Ik� DSIBÛp� Os` ô l j ekc� Pl s` oqv� Tl c` qd` o� � � �̄ � � � ç� � � � °Ã
Pehh[ o�� � �ep�[ __ò ppekc�qdep�^d[ hh̀ kc` Â�ÙC` s` hl m�[ k_�h̀ [ _�[ �q[ pgal ô ` � j l _` h�q[ ehl ò _�ql �qd`
k` ` _p� l a� qd` � kl kçmol aeq� p̀ ^ql o� ek� N` t � Aor kpt ê g� t deh̀ � al ^r pekc� l k� p̀ ^ql o� pqò kcqd` kekcÀ
¯Sr mml oqekc�qd` �kl kçmol aeq�p̀ ^ql o°ÛÀ�@�Nl kçPol aeq�@_sepl ov�Bl j j eqq̀ ` �t [ p�al oj [ hhv�h[ r k^d` _
ek�S` mq̀ j ] ` o�� � � � Ã�[ k_�l k` � l a�qd` �j [ k_[ q̀ p�ep�ql Â�R` ^l j j ` k_�[ �mol sek^e[ h�pqo[ q̀ cv�al o
pl ^e[ h�` kq̀ omoep` p�[ k_�pr mml oq�qd` �` um[ kpel k�l a�qd[ q�` ^l pvpq̀ j À�
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Td` �^l ks` oc` k^` �l a�qd` p̀ �_` s` hl mj ` kqpí SEEÛp�j l j ` kqr j Ã�DSIBÛp�j [ k_[ q̀ Ã�[ k_�qd` �^h̀ [ o
c[ mp� ek� NAÛp� ^r oò kq� ekao[ pqor ^qr ò í mò p̀ kqp� [ � l k^` çekç[ çc` k` o[ qel k� t ek_l t � ql � [ ^qÀ� Weqd
] l h_�h̀ [ _` opdemÃ�N` t �Aor kpt ê g�^[ kÃ�kl q�l khv�^hl p̀ �qd` �c[ m�t eqd�l qd` o�mol sek^` pÃ�] r q�[ hpl
ml peqel k� eqp̀ ha� [ p� [ � j l _` h� al o� dl t � pj [ hh� fr oep_ê qel kp� ^[ k� h̀ s` o[ c` � pl ^e[ h� aek[ k^` � ql � _oes`
ek^hr pes` �col t qdÃ� ò _r ^` �ml s` oqvÃ� [ k_�pqò kcqd` k�^l j j r keqè pÀ�Td` �nr ` pqel k�kl t �ep�kl q�ea
N` t �Aor kpt ê g�pdl r h_�[ ^qÃ�] r q�dl t �nr ê ghv�eq�t ehh�p̀ ex` �qdep�l mml oqr keqvÀ�

Tdep� ò ml oq� r k_` op̂ l ò p� qd` � ej ml oq[ k^` � l a� pl ^e[ h� ` kq̀ omoep` p� t eqdek� qd` � pl ^e[ hÃ� ^r hqr o[ hÃ
[ k_� ` ^l kl j ê �a[ ] oê � l a�N` t �Aor kpt ê gÀ� Iq�mò p̀ kqp� ò p̀ [ ô d�aek_ekcpÃ� ò ^l j j ` k_[ qel kpÃ
[ k_�ej m[ ^q�j ` [ pr ò j ` kq�ql l hp�ql � ] ` qq̀ o�r k_` opq[ k_�qd` �mò p̀ kq�[ k_�ar qr ò �ej m[ ^qp�l a�qd`
p̀ ^ql oÀ� Td` � ò ml oq� ek^hr _` p� [ � aes` çv` [ o� ol [ _j [ m� ql � ^d[ oq� [ � m[ qd� ql t [ o_p� ar oqd` o
` j ] ` __ekc� pl ^e[ h� ` kq̀ omoep` p� ekql � qd` � mol sek^` Ûp� ` ^l kl j ê � [ k_� pl ^e[ h� _` s` hl mj ` kq
ao[ j ` t l ogpÀ�Eek[ hhvÃ�eq�pr cc` pqp�[ �cl s` ok[ k^` � j l _` h�ql �^[ q[ hvx` Ã�al pq̀ oÃ�[ k_�[ pp̀ pp�pl ^e[ h
` kq̀ omoep̀ � pqo[ q̀ cvÀ� Uhqej [ q̀ hvÃ� qdep� ò ml oq� t l ogp� ql t [ o_p� ` kpr oekc� N` t � Aor kpt ê gÛp
^d[ oeq[ ] h̀ � [ k_� kl kçmol aeq� p̀ ^ql op� ] ` ^l j ` � j l ò � ò pehè kqÃ� aek[ k^e[ hhv� p̀ ^r ò Ã� [ k_� [ ] h̀ � ql
p̀ ex` �à _` o[ h�pl ^e[ h�` kq̀ omoep̀ �l mml oqr keqè pÀ���
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N` t �Aor kpt ê gÛp�^l j j r keqv�p̀ ^ql oí ^l j moepekc�l s` o�� Ã� � � �ò cepq̀ ò _�^d[ oeqè p�[ k_�� Ã� � �
kl kçmol aeq� l oc[ kex[ qel kpí ep� [ � al r k_[ qel k[ h� mehh[ o� l a� qd` � mol sek^` Ûp� pl ^e[ h� [ k_� ` ^l kl j ê
a[ ] oê À�Oaq̀ k�ò à oò _�ql �[ p�qd` �×qdeo_�p̀ ^ql oÃØ�eq�^l j mh̀ j ` kqp�qd` �mr ] hê �[ k_�moes[ q̀ �p̀ ^ql op
] v�_` hes` oekc�` pp̀ kqe[ h�p̀ osê ` pÃ�al pq̀ oekc�^esê �` kc[ c` j ` kqÃ�[ k_�[ __ò ppekc�^l j mh̀ u�pl ^e[ h
^d[ hh̀ kc` pÀ�

Ik�� � � � Ã�qd` �p̀ ^ql oÂ�
Dj mhl v` _�l s` o�� � Ã� � � �m̀ l mh̀ Ã�ò mò p̀ kqekc�� � « �l a�qd` �mol sek^e[ h�h[ ] l o�al ô ` À�
F` k` o[ q̀ _� ô� À� � ] ehhel k� ek� _eò ^q� FCP� ^l kqoe] r qel kpÃ� ` nr es[ h̀ kq� ql � � � « � l a� N` t
Aor kpt ê gÛp�ql q[ h�FCPÀ�
Ml ] ehex` _�ô� � � �j ehhel k�ek�` ^l kl j ê �s[ hr ` �qdol r cd�sl hr kq̀ ` oepj �[ hl k` À�

C` pmeq̀ � eqp� p̂ [ h̀ � [ k_� ej m[ ^qÃ� qd` � p̀ ^ql o� a[ ^` p� m̀ opepq̀ kq� ^d[ hh̀ kc` pÂ� aek[ k^e[ h� ekpq[ ] eheqvÃ
l s` oò he[ k^` � l k� pdl oqçq̀ oj � co[ kqpÃ� [ k_� hej eq̀ _� ^[ m[ ^eqv� ql � ekkl s[ q̀ � l o� p̂ [ h̀ À� Td` p̀
^l kpqo[ ekqp�dek_` o�eqp�[ ] eheqv�ql �ò pml k_�ql �col t ekc�[ k_�` sl hsekc�^l j j r keqv�k` ` _pÀ�
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Sl ^e[ h� ` kq̀ omoep̀ pí _` aek` _� [ p� ò s` kr ` çc` k` o[ qekc� mol f̀ ^qp� l o� ^l oml o[ qel kp� l m̀ o[ q̀ _� ] v
kl kçmol aeq� l oc[ kex[ qel kpí l aà o� [ � ml t ` oar h� m[ qdt [ v� ql � aek[ k^e[ h� ò pehè k^` � [ k_� j eppel k
ej m[ ^qÀ� Ik� N` t � Aor kpt ê gÃ� qdep� j l _` h� ep� c[ ekekc� qo[ ^qel k� [ p� [ � pqo[ q̀ cê � ò pml kp̀ � ql � qd`
pvpq̀ j ê �^d[ hh̀ kc` p�a[ ^ekc�qd` �^l j j r keqv�p̀ ^ql oÃ�ek^hr _ekc�ar k_ekc�ekpq[ ] eheqvÃ�p̀ osê ` �c[ mpÃ
[ k_�hej eq̀ _�^[ m[ ^eqv�al o�ekkl s[ qel kÀ�

Sl ^e[ h� Dkq̀ omoep̀ � N` t � Aor kpt ê gÃ� pq̀ t [ o_` _� ] v� qd` � Pl k_çC` pdm[ k_` � B` kqò � ¯PCB°� [ k_
ar k_` _� ] v� qd` � D̂ l kl j ê � [ k_� Sl ^e[ h� Ik^hr pel k� Bl oml o[ qel k� ¯DSIB°Ã� ep� [ ^qes` hv� ] r eh_ekc� qd`
^[ m[ ^eqv�l a�kl kçmol aeqp�ql �h[ r k^d�[ k_�p̂ [ h̀ �pl ^e[ h�` kq̀ omoep̀ pÀ�Tdep�t l og�_eò ^qhv�pr mml oq̀ _
Pehh[ o� � � Īk^l j ` � S` ^r oeqv°� l a� DSIBÛp� Os` ô l j ekc� Pl s` oqv� Tl c` qd` o� Ph[ k� � � �̄ � � � ê� � � � °Ã
al ^r pekc� l k� ek^ò [ pekc� pr pq[ ek[ ] eheqv� [ k_� ò _r ^ekc� ml s` oqv� qdol r cd� ` kqò mò k` r oe[ h
[ mmol [ ^d` pÀ� @p� m[ oq� l a� qdep� t l ogÃ� PCB� pq̀ t [ o_` _� [ k� l m̀ k� h̀ qq̀ o� ^[ hhekc� al o� [ � pl ^e[ h
` kq̀ omoep` �pqo[ q̀ cv�ek�NA�ek�� � � � Ã�t dê d�c[ ok` ò _�l s` o�� � � �pr mml oq�peck[ qr ò p�ql �_[ q̀ À��

Ml ] ehexekc�pl ^e[ h�` kq̀ omoep̀ �mò p̀ kqp�[ �r kenr ` �l mml oqr keqv�ql Â�
F` k` o[ q̀ �r kò pqoê q̀ _�ò s` kr ` �ql �ò eks` pq�ek�^l j j r keqv�mol co[ j pÀ�
Bò [ q̀ �ek^hr pes` �` j mhl vj ` kq�m[ qdt [ vp�al o�` nr eqvç_` p̀ osekc�ml mr h[ qel kpÀ�
C` hes` o�j eppel kç[ heck` _�p̀ osê ` p�qd[ q�ò pml k_�ql �hl ^[ h�k` ` _pÀ�
El pq̀ o� ekkl s[ qel k� [ k_� pvpq̀ j p� ^d[ kc` � ] v� ò qdekgekc� dl t � kl kçmol aeqp� c` k` o[ q̀ � [ k_
_` mhl v�ò pl r ô ` pÀ�

Weqd� q[ oc` q̀ _� pr mml oqÃ� N` t � Aor kpt ê gÛp� ^l j j r keqv� p̀ ^ql o� ^[ k� r khl ^g� k` t � ` ^l kl j ê
ml q̀ kqe[ hÃ� ò _r ^` � ekq̀ oc` k` o[ qel k[ h� ml s` oqvÃ� [ k_� ] r eh_� [ � j l ò � ek^hr pes` � [ k_� ò pehè kq
mol sek^` À�
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Tdep�ò ml oq�ep�ekal oj ` _�] v�qd` �� � � � �[ k_�� � � � �Sl ^e[ h�Dkq̀ omoep` �Sr os` v�ò pr hqp�^l k_r ^q̀ _
] v� qd` � Pl k_çC` pdm[ k_` � B` kqò Ã� [ k_� [ heck` _� t eqd� qd` � l ] f̀ ^qes` p� l a� Os` ô l j ekc� Pl s` oqv
Tl c` qd` o� � � ¯OPT� °í N` t � Aor kpt ê gÛp� � � � � ê� � � � � D̂ l kl j ê � [ k_� Sl ^e[ h� Ik^hr pel k� Ph[ kÀ
OPT� � ` j md[ pex` p� qd` � k` ` _� al o� ^l hh[ ] l o[ qes` Ã� ^l j j r keqvç_oes` k� pl hr qel kp� qd[ q� ò _r ^`
ml s` oqvÃ�mol j l q̀ � ` nr eqvÃ� [ k_� ] r eh_� ò pehè k^` � [ ^ol pp�qd` �mol sek^` À� Iq� ^[ hhp� l k� cl s` okj ` kqÃ
] r pek` ppÃ� [ k_� ^l j j r keqv� p̀ ^ql op� ql � t l og� ql c` qd` o� ql � ^ò [ q̀ � ek^hr pes` � ` ^l kl j ê
l mml oqr keqè p�[ k_�pr pq[ ek[ ] h̀ �pl ^e[ h�pr mml oqpÀ�

Ik�[ heckj ` kq�t eqd�qdep�sepel kÃ�qd` �pr os` v�[ k_�qdep�ò ml oq�t ` ò �_` peck` _�ql Â�

@pp̀ pp� qd` � ^r oò kq� [ t [ ò k` ppÃ� r k_` opq[ k_ekcÃ� [ k_� ò [ _ek` pp� l a� ^l j j r keqv
l oc[ kex[ qel kp�ql �[ _l mq�pl ^e[ h�` kq̀ omoep̀ �j l _` hpÀ�
I_` kqeav� ] [ ooè op� [ k_� l mml oqr keqè p� al o� qo[ kpeqel kekc� aol j � qo[ _eqel k[ h� kl kçmol aeq
pqor ^qr ò p�ql �j l ò �pr pq[ ek[ ] h̀ Ã�ò s` kr ` çc` k` o[ qekc�l m̀ o[ qel kpÀ�
Dumhl ò � dl t � pl ^e[ h� ` kq̀ omoep̀ � ^[ k� ^l kqoe] r q̀ � ql � ek^hr pes` � ` j mhl vj ` kqÃ� p` osê `
ekkl s[ qel kÃ�[ k_�^l j j r keqv�t ` [ hqdç] r eh_ekcÀ�
Ikal oj � qd` � _` s` hl mj ` kq� l a� ml hê vÃ� ar k_ekcÃ� [ k_� ^[ m[ ^eqvç] r eh_ekc� pqo[ q̀ cè p� qd[ q
pr mml oq�qdep�qo[ kpeqel kÀ�

Td` �aek_ekcpÃ�ò ^l j j ` k_[ qel kpÃ�[ k_�ej m[ ^q�j ` [ pr ò j ` kq�ql l hp�mò p̀ kq̀ _�ek�qdep�ò ml oq�[ ej
ql � cr e_` � ^l hh̀ ^qes` � [ ^qel k� [ ^ol pp� p̀ ^ql opÀ� Td` v� mol se_` � [ � ol [ _j [ m� al o� dl t � cl s` okj ` kqÃ
] r pek` ppÃ�[ k_�^l j j r keqv�m[ oqk` op�^[ k�^l ç̂ ò [ q̀ �[ �qdoesekc�pl ^e[ h�` kq̀ omoep̀ �` ^l pvpq̀ j �qd[ q
] ` qq̀ o� j ` ` qp�qd` � k` ` _p� l a�N` t �Aor kpt ê g` opí ` pm̀ ^e[ hhv�qdl p̀ � a[ ^ekc�ml s` oqvÃ� ` u^hr pel kÃ
[ k_�pvpq̀ j ê �] [ ooè opÀ�
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Eek_ekcp�aol j �qd` �pr os` v�ò s` [ h̀ _�p̀ s` o[ h�ej ml oq[ kq�qò k_p�[ k_�ekpecdqpÃ�pd` __ekc�hecdq�l k
qd` �^r oò kq�pq[ q̀ �[ k_�ar qr ò �ml q̀ kqe[ h�l a�pl ^e[ h�` kq̀ omoep̀ p�ek�N` t �Aor kpt ê gÀ�K` v�aek_ekcpÃ
aol j �l s` o�� � �pl ^e[ h�` kq̀ omoep̀ p�ek�` [ ^d�pr os` v� �̄ � � � �¦ �� � � � °Ã�ek^hr _` Â�

Td` �kr j ] ` o� l a� ò pml k_` kq� l oc[ kex[ qel kp� j [ k[ cekc�pl ^e[ h� ` kq̀ omoep̀ p�ek^ò [ p` _�aol j
� � � � �ql �� � � �
R̀ pml k_` kqp�t ` ò �[ q�s[ oel r p�pq[ c` p�l a�pl ^e[ h�` kq̀ omoep̀ �_` s` hl mj ` kqÃ�aol j �e_` [ qel k�ql
` pq[ ] hepd` _� l m̀ o[ qel kpÀ� Td` ò � t [ p� [ � kl q[ ] h̀ � ek^ò [ p` � ek� l oc[ kex[ qel kp� [ q� qd` � e_` [
pq[ c` �ek�� � � � �^l j m[ ò _�ql �� � � � À�
Jl ] � ^ò [ qel k� t eqdek� qd` p̀ � ` kq̀ omoep̀ p� o[ kc` _� aol j � � � ql � � � � fl ] pÃ� t eqd� [ � peckeaê [ kq
ek^ò [ p` �ek�� � � � �l s` o�� � � � À�
Ikq̀ ò pq�ek�` um[ k_ekc�pl ^e[ h�` kq̀ omoep̀ p�ò j [ ek` _�^l kpepq̀ kq�] ` qt ` ` k�� � � � �[ k_�� � � � À�
Ml ò �l oc[ kex[ qel kp�t ` ò �p` ` gekc�col t qd�^[ meq[ h�ek�� � � � �^l j m[ ò _�ql �� � � �À�
Td` ò �t [ p�[ k�ek^ò [ p` _�ekq̀ ò pq�ek�` nr eqv�aek[ k^ekc�ek�� � � � �ò h[ qes` �ql �� � � �À�
Sr mml oq� k` ` _p� ek^hr _` _� _` s` hl mekc� ` uepqekc� ` kq̀ omoep̀ pÃ� h[ r k^dekc� k` t � l k` pÃ� [ k_
` kq̀ oekc� k` t � j [ og` qpÃ� t eqd� [ � col t qd� ek� ò pml k_` kqp� p` ` gekc� ql � h[ r k^d� k` t � pl ^e[ h
` kq̀ omoep` p�ek�� � � � À�
@k� ek^ò [ p̀ _� kr j ] ` o� l a� l oc[ kex[ qel kp� j ` [ pr ò _� kl kçaek[ k^e[ h� ej m[ ^qp� ek� � � � �
^l j m[ ò _�ql �� � � �À�
R` [ _ek` pp�al o�pl ^e[ h� ` kq̀ omoep` � [ ^qeseqè p�ej mol s` _Ã� t eqd� j l ò � l oc[ kex[ qel kp� ò [ _v�ek
� � � � �^l j m[ ò _�ql �� � � �À�
Bl j j eqj ` kq� h̀ s` hp� ql t [ o_� pl ^e[ h� ` kq̀ omoep` � [ ^qeseqè p� ek^ò [ p` _Ã� t eqd� j l ò
ò pml k_` kqp�^l j j eqq̀ _�ek�� � � � À�
Al [ o_�ekq̀ ò pq�ek�l m̀ o[ qekc�[ �pl ^e[ h�` kq̀ omoep` �cò t �peckeaê [ kqhv�aol j �� � � � �ql �� � � � À�
Td` ò � t [ p� [ � decd` o� t ehhekck` pp� ql � _` _ê [ q̀ � pq[ aa� ò pl r ô ` p� ql � pl ^e[ h� ` kq̀ omoep̀
[ ^qeseqè p�ek�� � � � �^l j m[ ò _�ql �� � � �À�
Ikq̀ ò pq� ek� ar k_ekc� ql � pr mml oq� pl ^e[ h� ` kq̀ omoep` � [ ^qeseqè p� ò j [ ek` _� decd� [ k_
^l kpepq̀ kq�] ` qt ` ` k�� � � � �[ k_�� � � � À�

Td` p̀ �aek_ekcp�r k_` op̂ l ò �qd` �col t ekc� j l j ` kqr j � [ k_�ò [ _ek` pp�t eqdek�N` t �Aor kpt ê gÖp
^l j j r keqv� p̀ ^ql o� ql � ` j ] o[ ^` � pl ^e[ h� ` kq̀ omoep̀ � j l _` hpÀ� Td` � ek^ò [ p̀ _� ekq̀ ò pq� [ k_
^l j j eqj ` kq� l ] p̀ os` _� [ ^ol pp� s[ oel r p� ek_ê [ ql op� ml ekq� ql � [ � mol j epekc� ar qr ò � al o� pl ^e[ h
` kq̀ omoep̀ p�ek�_oesekc�ek^hr pes` �` ^l kl j ê �col t qd�[ k_�pl ^e[ h�ekkl s[ qel k�ek�qd` �mol sek^` À�
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@p�N` t �Aor kpt ê g�hl l gp�ql �qd` �ar qr ò Ã�qd` �qo[ kpeqel k�l a�qd` �^l j j r keqv�p̀ ^ql o�ql t [ o_�[ �j l ò
pr pq[ ek[ ] h̀ �[ k_�ek^hr pes` �pl ^e[ h�` kq̀ omoep̀ �` ^l pvpq̀ j �ò mò p̀ kqp�[ �] l h_�[ k_�k` ^` pp[ ov�pq̀ m
ql t [ o_p� p` ^ql o� ò pehè k^` � [ k_� hl kc` seqvÀ� Tdep� qo[ kpal oj [ qel k� ep� kl q� fr pq� [ ] l r q� aek[ k^e[ h
pr pq[ ek[ ] eheqví eq�ep�[ ] l r q�ò ej [ cekekc�dl t �^l j j r keqè pÃ�cl s` okj ` kqpÃ�[ k_�] r pek` pp̀ p�t l og
ql c` qd` o�ql �^ò [ q̀ �h[ pqekc�pl ^e[ h�[ k_�` ^l kl j ê �ek^hr pel k�al o�[ hh�N` t �Aor kpt ê g` opÀ�

Td` � h[ r k^d� l a� qd` � Sl ^e[ h� Eek[ k^` � Er k_� j [ ogp� [ � mesl q[ h� pdeaq� ek� dl t � B[ k[ _[ � pr mml oqp� eqp
pl ^e[ h�mr oml p̀ �p̀ ^ql oí aol j �[ �al ^r p�l k�pdl oqçq̀ oj �co[ kqp�ql �[ �j l _` h�^` kq̀ ò _�l k�hl kcçq̀ oj
col t qd� [ k_� pr pq[ ek[ ] eheqvÀ� Tdep� ` sl hr qel k� ] ` c[ k� t eqd� qd` � Iks` pqj ` kq� R̀ [ _ek` pp� Pol co[ j
ĪRP°�ç�[ k�eks` pqj ` kq�l a�ô� � �j ehhel k�aol j �� � � � ç� � � � Ã�t dê d�mol se_` _�kl kçò m[ v[ ] h̀ �co[ kqp
ql �d` hm�^d[ oeqè pÃ�kl kçmol aeqpÃ�[ k_�pl ^e[ h�` kq̀ omoep` p�] r eh_�qd` �ekq̀ ok[ h�^[ m[ ^eqv�k` ` _` _�ql
[ ^^` pp�pl ^e[ h�aek[ k^` À�Tdol r cd�qd` �IRPÃ�l oc[ kex[ qel kp�t ` ò �[ ] h̀ �ql �_` s` hl m�] r pek` pp�mh[ kpÃ
^l k_r ^q� j [ og` q� ò p̀ [ ô dÃ� [ k_� pqò kcqd` k� cl s` ok[ k^` � [ k_� ej m[ ^q� j ` [ pr ò j ` kqí ^oeqê [ h
pq̀ mp�ek�] ` ^l j ekc�eks` pqj ` kqçò [ _vÀ�Td` �Sl ^e[ h�Eek[ k^` �Er k_�] r eh_p�l k�qdep�col r k_t l og�] v
l aà oekc�ò m[ v[ ] h̀ �^[ meq[ hÃ�` k[ ] hekc�l oc[ kex[ qel kp�ql �p̂ [ h̀ �qd` eo�ej m[ ^q�qdol r cd�pr pq[ ek[ ] h̀
ò s` kr ` çc` k` o[ qekc� j l _` hpÀ� Tdep� qo[ kpeqel k� ò ah̀ ^qp� [ � ] ol [ _` o� ò ^l ckeqel k� qd[ q� pl ^e[ h
ekkl s[ qel k�ò nr eò p�kl q�l khv�ar k_ekcÃ�] r q�[ hpl �qd` �ql l hp�[ k_�ekao[ pqor ^qr ò �ql �col t �[ k_�qdoes`
ek�[ �^l j m̀ qeqes` Ã�l r q̂ l j ` pç_oes` k�` kseol kj ` kqÀ�

Tdep� p̀ ^qel k� l r qhek` p� [ �aes` çv` [ o�ol [ _j [ m�¯� � � � ê� � � � °�qd[ q� ] r eh_p� l k�qd` �aek_ekcp� l a�qdep
ò ml oq�[ k_�[ heckp�t eqd�qd` �cl [ hp�l a�qd` �Os` ô l j ekc�Pl s` oqv�Tl c` qd` o�� �pqo[ q̀ cvÀ�Iq�mol se_` p
[ � md[ p̀ _� [ mmol [ ^d� ql � ] r eh_ekc� ^[ m[ ^eqvÃ� p̂ [ hekc� ekkl s[ qel kÃ� [ k_� ` j ] ` __ekc� pl ^e[ h
` kq̀ omoep̀ �ekql �qd` �mol sek^` Ûp�` ^l kl j ê �[ k_�pl ^e[ h�_` s` hl mj ` kq�ao[ j ` t l ogpÀ
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Tl � ` kpr ò � qdep� qo[ kpeqel k� ep� ` aà ^qes` Ã� ek^hr pes` Ã� [ k_� pr pq[ ek[ ] h̀ Ã� qd` � al hhl t ekc� moek^emh̀ p
pdl r h_�cr e_` �[ hh�[ ^qel kpÂ�

Dnr eqv�[ k_�Ik^hr pel kÂ�Poel oeqex` �qd` �sl ê ` p�[ k_�h̀ [ _` opdem�l a�` nr eqvç_` p̀ osekc�col r mpí
� SLFATQI@#� vl r qdÃ� qdl p̀ � t dl � [ ò � o[ ^e[ hex` _Ã� Ik_ec` kl r p� ^l j j r keqè pÃ� k` t ^l j ` opÃ
m̀ l mh̀ � t eqd� _ep[ ] eheqè pÃ� Eo[ k^l mdl k` pÃ� [ k_� or o[ h� ml mr h[ qel kpí ek� [ hh� mh[ kkekc� [ k_
ej mh̀ j ` kq[ qel kÀ�
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Bl hh[ ] l o[ qel k� @̂ ol pp� S` ^ql opÂ� El pq̀ o� _` ` m� m[ oqk` opdemp� ] ` qt ` ` k� cl s` okj ` kqÃ
] r pek` ppÃ� [ k_� ^l j j r keqv� l oc[ kex[ qel kpÃ� ò ^l ckexekc� qd[ q� kl � pekch̀ � p̀ ^ql o� ^[ k� pl hs`
^l j mh̀ u�^d[ hh̀ kc` p�[ hl k` À�
Bl j j r keqvçL` _� Ikkl s[ qel kÂ�Sr mml oq�mh[ ^` ç] [ p̀ _�pl hr qel kp�qd[ q� [ ò � _` peck` _� [ k_� h̀ _
] v�^l j j r keqè pÃ�ò ah̀ ^qekc�hl ^[ h�pqò kcqdpÃ�k` ` _pÃ�[ k_�[ pmeo[ qel kpÀ�
Or q̂ l j ` pçCoes` k� Iks` pqj ` kqÂ� Sdeaq� aol j � ar k_ekc� [ ^qeseqè p� ql � eks` pqekc� ek� j ` [ pr o[ ] h̀
l r q̂ l j ` p�qd[ q�ej mol s` �hes` p�[ k_�ò _r ^` �ml s` oqvÀ�
To[ kpm[ ò k^v� [ k_� L` [ okekcÂ� Ar eh_� pd[ ò _� j ` [ pr ò j ` kq� pvpq̀ j p� [ k_� à ` _] [ ^g� hl l mp
qd[ q�mol j l q̀ �[ ^^l r kq[ ] eheqvÃ�^l kqekr l r p�ej mol s` j ` kqÃ�[ k_�gkl t h̀ _c` �pd[ oekcÀ�
Dkseol kj ` kq[ h�Sr pq[ ek[ ] eheqvÂ�Dkpr ò �qd[ q�pl ^e[ h�` kq̀ omoep̀ �_` s` hl mj ` kq�^l kqoe] r q̀ p�ql
^hej [ q̀ �ò pehè k^` �[ k_�` kseol kj ` kq[ h�pq̀ t [ o_pdemÀ�

Tdep�ol [ _j [ m�ep�kl q�[ �oece_�mh[ kí eq�ep�[ �mh[ qal oj �al o�^l hh̀ ^qes` �[ ^qel kÀ�Iq�ekseq̀ p�[ hh�p̀ ^ql op�ql
[ heck� qd` eo� ` aal oqpÃ� pd[ ò � ò pl r ô ` pÃ� [ k_� ^l ç̂ ò [ q̀ � [ � ar qr ò � t d` ò � pl ^e[ h� ` kq̀ omoep̀ � ep� [
^l ok` opql k` �l a�[ �ò pehè kqÃ�ek^hr pes` �N` t �Aor kpt ê gÀ�

YD@R�� Â�EOUNC@TION�AUILCINF�¯� � � � ê� � � � °�

O] f` ^qes` Â�Dpq[ ] hepd�pd[ ò _�sepel kÃ�cl s` ok[ k^` Ã�[ k_�` [ ohv�mehl qpÀ�

Fl s` okj ` kqÂ�
L[ r k^d�[ �Sl ^e[ h�Dkq̀ omoep` �To[ kpeqel k�T[ pg�El ô ` �t eqdek�qd` �k` t hv�h[ r k^d` _�Nl kçPol aeq
@_sepl ov� Bl j j eqq̀ ` Ã� t eqd� ò mò p̀ kq[ qes` p� aol j � DSIBÃ� R̀ cel k[ h� S` osê ` � Bl j j eppel kp
¯RSBp°Ã�j r kê em[ heqè pÃ�Ik_ec` kl r p�^l j j r keqè pÃ�[ k_�p̀ ^ql o�h̀ [ _` opÀ�
Er k_�[ �mol sek^e[ h�^[ m[ ^eqvç] r eh_ekc�mol co[ j �¯ô� � � Ã� � � °�al o�kl kçmol aeqp�ql �` umhl ò �[ k_
mehl q�pl ^e[ h�` kq̀ omoep̀ �j l _` hpÀ�
A` cek�ekq̀ co[ qekc�pl ^e[ h�s[ hr ` �^oeq̀ oe[ �ekql �mr ] hê �mol ^r ò j ` kq�ml hê è pÀ�

Ar pek` ppÂ�
Dpq[ ] hepd�[ �Ar pek` pp�Bd[ j mel kp�al o�Sl ^e[ h�Dkq̀ omoep` �N` qt l og�¯̀ ÀcÀÃ�qdol r cd�AB@PI°�ql
j ` kql o�[ k_�eks` pq�ek�` [ ohvçpq[ c` �s` kqr ò pÀ�
Oaà o�mol �] l kl �p` osê ` p� h̄̀ c[ hÃ�j [ og` qekcÃ�aek[ k^` °�ql �pl ^e[ h�` kq̀ omoep̀ pÀ�



O] f` ^qes` Â�Ar eh_�` se_` k^` �[ k_�ekao[ pqor ^qr ò �ql �` k[ ] h̀ �pr pq[ ek[ ] h̀ �col t qdÀ�

Fl s` okj ` kqÂ�
Bl j j eppel k� [ k� ek_` m̀ k_` kq� pqr _v� ] v� [ k� ` ^l kl j ê � _` s` hl mj ` kq� qdeo_� m[ oqv� ēk
m[ oqk` opdem� t eqd� ONAÃ� NAIEÃ� [ k_� ^l j j r keqv� pq[ g` dl h_` op°� ql � [ pp̀ pp� c[ mp� ek� pl ^e[ h
` kq̀ omoep̀ �aek[ k^ekc�[ k_�pr mml oqp�ê�heg` hv�ek�o[ kc` �l a�ô� � Ã� � � �ç�ô� � Ã� � � À�
Dum[ k_�l r q̂ l j ` pç] [ p` _�] r _c` qekc�[ k_�mol ^r ò j ` kq�[ ^ol pp�_` m[ oqj ` kqpÀ�
Sr mml oq� hl ^[ h� [ k_� ò cel k[ h� ekkl s[ qel k� h[ ] p� qdol r cd� RSBp� [ k_� ml pqçp̀ ^l k_[ ov
ekpqeqr qel kpÃ�pr ^d�[ p�qd` �Bl j j r keqv�Ik^r ] [ ql o�] [ p̀ _�ek�Ml k^ql kÀ�

Ar pek` ppÂ�
Pehl q�ek^hr pes` �` j mhl vj ` kq�m[ oqk` opdemp�t eqd�pl ^e[ h�` kq̀ omoep̀ pÀ�
Iks` pq� ek� ^l j j r keqv� ] l k_p� l o� ej m[ ^q� ar k_p� q[ oc` qekc� dl r pekcÃ� al l _� p̀ ^r oeqvÃ� [ k_
cò ` k�fl ] pÀ�
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YD@R�� ê� Â�RDSD@RBH�¦ �SB@LINF�INNOV@TION�¯� � � � ê� � � � °�

Bl j j r keqvÂ�
I_` kqeav� [ k_� pr mml oq� ` [ ohv� [ _l mq̀ op� t dl � [ ò � mehl qekc� ek^hr pes` Ã� ^l j j r keqvçl t k` _
` kq̀ omoep̀ p�[ ^ol pp�N` t �Aor kpt ê gÀ�
Pol aeh̀ � pr ^^` ppar h� mol ql qvm̀ p� [ k_� mehl qp� ql � ek^ò [ p̀ � mr ] hê � [ k_� p̀ ^ql oçt e_`
r k_` opq[ k_ekc�l a�qd` �_es` op̀ �qvm̀ p�l a�^[ meq[ hí aek[ k^e[ hÃ�pl ^e[ hÃ�dr j [ kÃ�[ k_�^r hqr o[ hí qd[ q
^[ k�] ` �j l ] ehex` _�ql �pr mml oq�pl ^e[ h�` kq̀ omoep̀ pÀ�
Bl ç_` peck� pl hr qel kp� t eqd� ` nr eqvç_` p` osekc� col r mpÃ� ek^hr _ekc� � SLFATQI@#� vl r qdÃ
m̀ l mh̀ � t dl � [ ò � o[ ^e[ hex` _Ã� k` t ^l j ` opÃ� [ k_� Ik_ec` kl r p� ^l j j r keqè pÃ� ql � ` kpr ò � qd[ q
` j ` ocekc�pl ^e[ h�` kq̀ omoep̀ p�ò ah̀ ^q�hes` _�` um̀ oè k^` p�[ k_�^l j j r keqv�moel oeqè pÀ�

@__eqel k[ hhvÃ�qd` �Pl k_çC` pdm[ k_` �B` kqò �t ehh�] ` �dl pqekc�qd` �� o_�[ kkr [ h�Sl ^e[ h�Dkq̀ omoep̀ �¦
Sl ^e[ h� D̂ l kl j v� ^l kà ò k^` Ã� mh[ kk` _� al o� Ml k^ql k� ek� Jr k` � � � � � À� Ph̀ [ p` � peck� r m� al o� qd`
k` t ph̀ qq̀ o�ql �ò ^` es` �[ hh�r m_[ q̀ p�[ ] l r q�qdep�` s` kqÀ�
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YD@R�� #Â�@BTION�¦ �B@SD�STUCIDS�¯� � � � ê� � � � °�

Bl j j r keqvÂ�
S^[ h̀ �pr ^^` ppar h�mehl qp�[ k_�al oj �ò cel k[ h�pl ^e[ h�` kq̀ omoep` �k` qt l ogp�qdol r cd�pr mml oq
l a�RSBpÀ�
C` s` hl m�pd[ ò _�p` osê ` p�mh[ qal oj p�¯̀ ÀcÀÃ�] [ ^gçl aaê ` �pr mml oqÃ�_eceq[ h�ql l hp°À�

O] f` ^qes` Â�@mmhv�ò p̀ [ ô d�ekpecdqp�ql �_oes` �mo[ ^qê [ h�^d[ kc` À�

F l s` okj ` kqÂ�
Up̀ �qd` �pqr _v�aek_ekcp�ql �_` peck�q[ oc` q̀ _�ar k_ekc�[ k_�ml hê v�pr mml oqpÀ�
Pehl q�ekkl s[ qes` �aek[ k^ekc�ql l hp�] [ p̀ _�l k�e_` kqeaè _�c[ mpÀ�

Ar pek` pp�¦ �Bl j j r keqvÂ�
Bl k_r ^q�^[ p` �pqr _è p�ek�] l qd�r o] [ k�[ k_�or o[ h�^l kq̀ uqp�ql �q̀ pq�dl t �aek[ k^ekcÃ�ml hê vÃ�[ k_
pr mml oqp�^[ k�[ ^^` h̀ o[ q̀ �pl ^e[ h�` kq̀ omoep̀ �col t qdÀ�
B[ mqr ò �h̀ ppl kp�h̀ [ ok` _�ql �ekal oj �] ol [ _` o�mol sek^e[ h�pqo[ q̀ cè pÀ�

Wdv�Tdep�M[ qq̀ op�
N` t �Aor kpt ê g�d[ p�qdl r p[ k_p� l a� ò cepq̀ ò _�kl kçmol aeqpÃ� j [ kv� l a� t dê d�a[ ^` �_` ^hekekc
_l k[ qel kp� [ k_� oepekc� _` j [ k_À� Sl ^e[ h� ` kq̀ omoep` � l aà op� [ � m[ qdt [ v� ql � aek[ k^e[ h
ò pehè k^` À�
Dj mhl vj ` kq�ek�qd` �kl kçmol aeq�p̀ ^ql o�ò mò p̀ kqp�� � « �l a�qd` �h[ ] l r o�al ô ` Ã�^l j m[ o[ ] h̀ �ql
qd` �^l kpqor ^qel k�ek_r pqovÃ�v` q�pl ^e[ h�` kq̀ omoep` p�ò j [ ek�r k_` oçh̀ s` o[ c` _�[ p�` ^l kl j ê
` kcek` pÀ�
Rr o[ h�NA�^l j j r keqè p�[ ò �[ cekc�o[ me_hví k` [ ohv�� � « �l a�qd` �mol sek^` �ep�l s` o�� � í j [ gekc
k` t � hl ^[ h� ` ^l kl j ê � _oes` op� [ k_� ^l j j r keqvçl t k` _�pl hr qel kp� ` pp` kqe[ h�al o�hl kcçq̀ oj
pr pq[ ek[ ] eheqvÀ�
El o� cl s` okj ` kqÃ� pqò kcqd` kekc� qd` � pl ^e[ h� ` kq̀ omoep` � ` ^l pvpq̀ j � ò _r ^` p� hl kcçq̀ oj
mò ppr ò � l k� mr ] hê � p` osê ` pÃ� ^ò [ q̀ p� k` t � q[ u� ò s` kr ` � pqò [ j p� qdol r cd� pr pq[ ek[ ] h̀
` j mhl vj ` kqÃ� [ k_� ` kpr ò p� qd[ q� ^l j j r keqè p� qd` j p` hs` p� [ ò � _oesekc� pl hr qel kp� ql
pl ^e[ h� ^d[ hh̀ kc` pí pdeaqekc� cl s` okj ` kqÛp� ol h̀ � aol j � pl h̀ � ar k_` o� ql � pqo[ q̀ cê � m[ oqk` o� ek
] r eh_ekc�ò pehè k^` À�

�����Av�[ k^dl oekc�` aal oqp�ek�mol sek^e[ h�^[ m[ ^eqv�] r eh_ekcÃ�` se_` k^` ç] [ p̀ _�ò p̀ [ ô dÃ�[ k_���
�����[ mmhè _�^[ p̀ �pqr _è pÃ�N` t �Aor kpt ê g�^[ k�ml peqel k�eqp` ha�[ p�[ �k[ qel k[ h�h̀ [ _` o�ek�] r eh_ekc�
�����[ �fr pq�[ k_�ò pehè kq�` ^l kl j vÀ�

�



Uk_` o� Pehh[ o� � � � l a� qd` � Os` ô l j ekc� Pl s` oqv� Tl c` qd` o� Ph[ k� � � ¯OPT� °Ã� [ k� [ _sepl ov
^l j j eqq̀ ` �d[ p�] ` ` k�^ò [ q̀ _�ql �pqò kcqd` k�N` t �Aor kpt ê gÛp�kl kçmol aeq�p̀ ^ql oÀ�@�_` _ê [ q̀ _
Sl ^e[ h�Dkq̀ omoep` �T[ pg�El ô ` �pdl r h_�] ` �` j ] ` __` _À�Tdep�q[ pg�al ô ` �t l r h_Â�

Pol se_` � pqo[ q̀ cê � l s` opecdq� [ k_� ml hê v� [ heckj ` kq� ql � cr e_` � qd` � mol sek^` Ûp� qo[ kpeqel k
ql t [ o_�[ �pr pq[ ek[ ] h̀ �pl ^e[ h�` kq̀ omoep̀ �` ^l pvpq̀ j À�
E[ ^eheq[ q̀ �^ol ppçp` ^ql o�^l hh[ ] l o[ qel k�[ k_�ò pl r ô ` � j l ] ehex[ qel kÃ�` kpr oekc�^l l o_ek[ q̀ _
` aal oqp�[ ^ol pp�ò cel kp�[ k_�^l j j r keqè pÀ�
Ml keql o� mol cò pp� [ k_� ` kpr ò � [ ^^l r kq[ ] eheqvÃ� r pekc� ^h̀ [ o� j ` qoê p� [ k_� qo[ kpm[ ò kq
ò ml oqekcÀ�
Bd[ j mel k� ek^hr pes` Ã� ^l j j r keqvçh̀ _� ekkl s[ qel kÃ� t eqd� [ � al ^r p� l k� ` nr eqvç_` p̀ osekc
col r mp�[ k_�^l j j r keqvçl t k` _�` kq̀ omoep̀ �j l _` hpÀ�
Pol aeh̀ �` [ ohv�[ _l mq̀ op�[ k_�pr ^^` ppar h�mehl qp�ql �] r eh_�r k_` opq[ k_ekc�l a�pl ^e[ h�` kq̀ omoep̀
j l _` hp�[ k_�qd` �_es` op̀ �qvm̀ p�l a�^[ meq[ h�qd` v�h̀ s` o[ c` À�

�
Tl � ` kpr ò � hl ^[ h� ò h̀ s[ k^` � [ k_� ò pml kpes` k` ppÃ� qd` � T[ pg� El ô ` � pdl r h_� ] ` � pr mml oq̀ _� ] v
ò cel k[ h� t l ogekc�col r mp� [ k_� h̀ [ okekc�dr ] pÃ� t dê d�^[ k� p̀ os` � [ p�mh[ qal oj p�al o� ^l ç_` peckÃ
m̀ ` o�h̀ [ okekcÃ�[ k_�^[ m[ ^eqvç] r eh_ekcÀ�

AUILCINF�@�SUST@IN@ALD�@NC�INBLUSIVD�SOBI@L�DNTDRPRISD
DBOSYSTDM�IN�NDW�ARUNSWIBK�

Tl �` kpr ò �N` t �Aor kpt ê gÛp�^l j j r keqv�p̀ ^ql o� j l ] ehex` p�[ �pr pq[ ek[ ] h̀ � [ k_�ek^hr pes` �pl ^e[ h
` kq̀ omoep̀ � ` ^l pvpq̀ j Ã� [ � ^l l o_ek[ q̀ _� [ k_� t ` hhçcl s` ok` _� [ mmol [ ^d� ep� ` pp` kqe[ hÀ� Tdep
p̀ ^qel k�l r qhek` p�qd` �cl s` ok[ k^` �pqor ^qr ò Ã�` k[ ] hekc�^l k_eqel kpÃ�[ k_�j ` [ pr ò j ` kq�pqo[ q̀ cè p
ò nr eò _�ql �_oes` �[ k_�pr pq[ ek�ej m[ ^q�l s` o�qd` �k` uq�aes` �v` [ opÀ�
�
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Tl � al pq̀ o� [ � ò pehè kq� [ k_� ek^hr pes` � pl ^e[ h� ` kq̀ omoep̀ � ` ^l pvpq̀ j Ã� p̀ s` o[ h� ` k[ ] h̀ op� j r pq� ] `
ekq̀ co[ q̀ _�[ ^ol pp�[ hh�h̀ s` hp�l a�ej mh̀ j ` kq[ qel kÂ�

Sd[ ò _�M` [ pr ò j ` kq�Eo[ j ` t l ogÂ�@heck�ek_ê [ ql op�[ ^ol pp�p̀ ^ql op�ql �qo[ ^g�mol cò pp�[ k_
l r q̂ l j ` p�^l kpepq̀ kqhvÀ�
Ceceq[ h�Ikao[ pqor ^qr ò Â�Iks` pq�ek�mh[ qal oj p�al o�^l hh[ ] l o[ qel kÃ�_[ q[ �pd[ oekcÃ�[ k_�pql ovq̀ hhekc
ql �` kd[ k^` �qo[ kpm[ ò k^v�[ k_�h̀ [ okekcÀ�
L` [ _` opdem�C` s` hl mj ` kqÂ�To[ ek�[ �k` t �c` k` o[ qel k� l a�pl ^e[ h�` kq̀ omoep̀ �h̀ [ _` op�qdol r cd
ekpqeqr qel kp�heg` �UNAÃ�STUÃ�Ukes` opequ�_` �Ml k^ql kÃ�[ k_�NABBÀ�
Pl hê v�Bl çC` peckÂ�Dkpr ò �qd[ q�m̀ l mh̀ � t eqd�hes` _� ` um̀ oè k^` � [ ò � j ` [ kekcar hhv�eksl hs` _
ek�pd[ mekc�ml hê è pÃ�mol co[ j pÃ�[ k_�` s[ hr [ qel k�ao[ j ` t l ogpÀ�

Td` � T[ pg� El ô ` � pdl r h_� h̀ [ _� [ � ol ] r pqÃ� qo[ kpm[ ò kqÃ� [ k_� ^l hh[ ] l o[ qes` � [ mmol [ ^d� ql
j l keql oekcÃ�` s[ hr [ qel kÃ�[ k_�h̀ [ okekc�¯MDL°Ã�[ heck` _�t eqd�qd` �cl [ hp�l a�Os` ô l j ekc�Pl s` oqv
Tl c` qd` o�� �¯OPT� °À�Iq�t l r h_�^ò [ q̀ �[ k_�_epp̀ j ek[ q̀ Â��

Sd[ ò _�M` [ pr ò j ` kq�Eo[ j ` t l ogÂ�
@heck� t eqd� OPT� Ûp� mehh[ op� ¯̀ ÀcÀÃ� ek^l j ` � p̀ ^r oeqvÃ� ek^hr pes` � ` j mhl vj ` kqÃ� dl r pekc
pq[ ] eheqv°À�
@__ò pp�pvpq̀ j ê �] [ ooè op�ql �ek^hr pel k�[ k_�` ^l kl j ê �m[ oqê em[ qel kÀ�
Ik^hr _` �] l qd�nr [ kqeq[ qes` �j ` qoê p�¯̀ ÀcÀÃ�kr j ] ` o�l a�pl ^e[ h�` kq̀ omoep̀ pÃ�fl ] p�^ò [ q̀ _°�[ k_
nr [ heq[ qes` �ekpecdqp�¯̀ ÀcÀÃ�hes` _�` um̀ oè k^` �k[ oo[ qes` pÃ�^l j j r keqv�qor pq°À�

Tè ò _�Ds[ hr [ qel k�Ml _` hÂ�
To[ ^g�mol cò pp�[ q�j r hqemh̀ �h̀ s` hpÂ�

Or qmr qpÂ�@̂qeseqè p�[ k_�ò [ ^d�¯̀ ÀcÀÃ�` kq̀ omoep̀ p�h[ r k^d` _Ã�m̀ l mh̀ �qo[ ek` _°À�
Or q̂ l j ` pÂ�Sdl oqç�ql �j ` _er j çq̀ oj �^d[ kc` p�¯̀ ÀcÀÃ�ek^ò [ p̀ _�` j mhl vj ` kqÃ�ò _r ^` _�co[ kq
_` m̀ k_` k^v°À�
Ij m[ ^qÂ�Ll kcçq̀ oj �pvpq̀ j ê �^d[ kc` � ¯̀ ÀcÀÃ�ò _r ^` _�ekq̀ oc` k` o[ qel k[ h�ml s` oqvÃ�ej mol s` _
t ` hh] ` ekc°À�

BROSSçBUTTINF�DN@ALDRS�EOR�SUBBDSS�
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Sl ^e[ h�R` qr ok�l k�Iks` pqj ` kq�¯SROI°�j l _` h�ql Â�
Qr [ kqeav�qd` �pl ^e[ h�[ k_�` ^l kl j ê �s[ hr ` �^ò [ q̀ _À�
Bl j m[ ò �s[ hr ` �c` k` o[ q̀ _�ql �eks` pqj ` kq�j [ _` À�
Ikal oj �ar k_ekc�_` ^epel kp�[ k_�ml hê v�_` s` hl mj ` kqÀ�

R` cel k[ h�L` [ okekc�[ k_�Ds[ hr [ qel k�Hr ] pÂ�
P[ oqk` o�t eqd�ekpqeqr qel kp�pr ^d�[ p�UNAÛp�M^K` kk[ �Ikpqeqr q̀ �[ k_�qd` �Pl k_çC` pdm[ k_` �B` kqò
ql Â�

Bl hh̀ ^q�[ k_�[ k[ hvx` �_[ q[ À�
E[ ^eheq[ q̀ �m̀ ` o�h̀ [ okekc�[ k_�pql ovq̀ hhekcÀ�
Sr mml oq�^l kqekr l r p�ej mol s` j ` kq�[ k_�ekkl s[ qel kÀ�

@kkr [ h�Sl ^e[ h�Dkq̀ omoep` �Ij m[ ^q�R` ml oqÂ�
L` _�] v�qd` �T[ pg�El ô ` Ã�qdep�ò ml oq�pdl r h_Â�

To[ ^g�mol cò pp�[ c[ ekpq�ol [ _j [ m�j eh̀ pql k` pÀ�
Hecdhecdq�pr ^^` pp�pql oè p�[ k_�h̀ ppl kp�h̀ [ ok` _À�
Ik^hr _` �^l j j r keqv�p̂ l ò ^[ o_p�[ k_�hes` _�` um̀ oè k^` �à ` _] [ ^gÀ�
Ikal oj �mr ] hê �ml hê vÃ�ar k_ekcÃ�[ k_�moes[ q̀ �p̀ ^ql o�` kc[ c` j ` kqÀ�

E` ` _] [ ^g�Ll l mp�[ k_�@_[ mqes` �L` [ okekcÂ�
Up̀ �ò [ hçqej ` �_[ q[ �_[ pd] l [ o_p�ql �j l keql o�mol cò ppÀ�
Bl ks` k` �nr [ oq̀ ohv�^ol ppçp̀ ^ql o�ol r k_q[ ] h̀ p�ql �ò sè t �aek_ekcp�[ k_�[ _[ mq�pqo[ q̀ cè pÀ�
Dkpr ò �^l j j r keqv�[ ^^l r kq[ ] eheqv�qdol r cd�m[ oqê em[ ql ov�` s[ hr [ qel k�[ k_�mr ] hê �ò ml oqekcÀ�
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N` t � Aor kpt ê g� pq[ k_p� [ q� [ � qr okekc� ml ekq� ek� dl t � eq� pr pq[ ekp� eqp� ^l j j r keqv� p̀ ^ql o� [ k_
[ __ò pp̀ p�hl kcçpq[ k_ekc�pl ^e[ h�[ k_�` ^l kl j ê �^d[ hh̀ kc` pÀ�Wdeh̀ �qd` �mol sek^` �d[ p�[ �pqol kc
qo[ _eqel k� l a� ^esê � ` kc[ c` j ` kq� qdol r cd� ^d[ oeqè p� [ k_� kl kçmol aeqpÃ� qd` p̀ � l oc[ kex[ qel kp� [ ò
ek^ò [ pekchv�^l kpqo[ ek` _�] v�r kpq[ ] h̀ �ar k_ekc�[ k_�hej eq̀ _�^[ m[ ^eqv�ql �ekkl s[ q̀ À�@q�qd` �p[ j `
qej ` Ã�k[ qel k[ h�ekeqe[ qes` p�heg` �qd` �Sl ^e[ h�Eek[ k^` �Er k_�[ ò � ò pd[ mekc�dl t �pl ^e[ h�mr oml p`
l oc[ kex[ qel kp�[ ^ol pp�B[ k[ _[ �[ ^^` pp�^[ meq[ h�[ k_�p^[ h̀ �qd` eo�ej m[ ^qÀ�

Sl ^e[ h� ` kq̀ omoep̀ � l aà op� [ � mo[ ^qê [ h� [ k_� al ot [ o_çhl l gekc� pl hr qel kÀ� Av� ^l j ] ekekc
` kqò mò k` r oe[ h� [ mmol [ ^d` p� t eqd� ^l j j r keqvç_oes` k� j eppel kpÃ� pl ^e[ h� ` kq̀ omoep` p� c` k` o[ q̀
ò s` kr ` � t deh̀ � q[ ^ghekc� ml s` oqvÃ� ` u^hr pel kÃ� [ k_� pvpq̀ j ê � ] [ ooè opÀ� @̂ol pp� B[ k[ _[ Ã� qdep
j l _` h�ep�mol sekc�` aà ^qes` �ek�^ò [ qekc�ek^hr pes` �fl ] pÃ�pq[ ] ehexekc�l oc[ kex[ qel kpÃ�[ k_�r khl ^gekc
k` t � al oj p� l a� eks` pqj ` kqÀ� Ik� N` t � Aor kpt ê gÃ� ` [ ohv� ` u[ j mh̀ p� pdl t � qd` � ml q̀ kqe[ h� al o
j ` [ kekcar h� ej m[ ^qÃ� dl t ` s` oÃ� qd` � mol sek^` � h[ cp� ] ` dek_� l qd` o� ò cel kp� ek� ] r eh_ekc� qd`
pqor ^qr ò p�k` ` _` _�ql �ar hhv�^[ meq[ hex` �l k�qdep�l mml oqr keqvÀ�

Tdep� ò ml oq� ml peqel kp� pl ^e[ h� ` kq̀ omoep̀ � kl q� l khv� [ p� [ � ò pml kp̀ � ql � ej j ` _e[ q̀ � p̀ ^ql o[ h
^d[ hh̀ kc` p�] r q�[ hpl �[ p�[ �m[ qdt [ v�ql �] ol [ _` o�pvpq̀ j p�^d[ kc` À�Iq�decdhecdqp�qd` �j l j ` kqr j
t eqdek� qd` � ^l j j r keqv� p̀ ^ql oÃ� e_` kqeaè p� qd` � ò [ _ek` pp� l a� l oc[ kex[ qel kp� ql � qo[ kpeqel kÃ� [ k_
r k_` op̂ l ò p�qd` �ej ml oq[ k^` �l a�[ heckekc�ml hê vÃ�ar k_ekcÃ�[ k_�^[ m[ ^eqvç] r eh_ekc�ql �[ ^^` h̀ o[ q̀
mol cò ppÀ� Td` � aek_ekcp� ml ekq� ql � [ � ^h̀ [ o� ^l k^hr pel kÂ� t eqdl r q� ^l l o_ek[ q̀ _� [ ^qel kÃ� N` t
Aor kpt ê g� oepgp� j eppekc� [ � ^oeqê [ h� j l j ` kq� ql � qo[ kpal oj � dl t � pl ^e[ h� [ k_� ` ^l kl j ê
ek^hr pel k�[ ò �[ ^dè s` _À�

Td` �qej ` �ep�oecdq�ql �[ ^qÀ�@�pqol kc` o�` ^l pvpq̀ j �al o�pl ^e[ h�` kq̀ omoep` �t ehh�` kpr ò �^l j j r keqv
l oc[ kex[ qel kp� [ ò � kl q� fr pq� pr osesekc� ] r q� qdoesekcí ] r eh_ekc� ò pehè k^` Ã� [ _s[ k^ekc� ` nr eqvÃ
[ k_�^l kqoe] r qekc�ql �[ �j l ò �ek^hr pes` �[ k_�pr pq[ ek[ ] h̀ �mol sek^e[ h�` ^l kl j vÀ�
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Fo[ vÃ�T[ vhl o� �̄ � � �°�×D̂ l kl j ê �Bl kqoe] r qel k�l a�qd` �Bl j j r keqv�S` ^ql o�ek�N` t �Aor kpt ê gÂ�@
Sr j j [ ov�R̀ ml oqÀØ�T[ qeq�Dh̀ j ` kqpÀ�mcÀ�� �dqqmpÂ��t t t À[ ] eheqvk] À̂[ �t mç
^l kq̀ kq�r mhl [ _p�� � � � �� � �T[ ^eqçDh̀ j ` kqpçIk^ç@] eheqvNAçNl kçmol aeqçej m[ ^qçpr j j [ ovçò ml oqç
EIN@LÀm_a�

Fo[ vÃ�×D̂ l kl j ê �Bl kqoe] r qel kØ�mcÀ�� À�� � �

Fo[ v� �̄ � � �°�×D̂ l kl j ê �Omml oqr keqè pÃØ�mcÀ�� À

S` ` ÀÃ�Wl oh_�D̂ l kl j ê �El or j Ã� �̄ � � � °�×Td` �Sq[ q̀ �l a�Sl ^e[ h�Dkq̀ omoep̀ Â�@�R̀ sè t �l a�Fhl ] [ h
C[ q[ �
� � � � ê� � � � À�Ikpecdq�R̀ ml oqÀ
dqqmpÂ��t t t � Àt ` al or j Àl oc�_l ^p�WDE� Td` � Sq[ q̀ � l a� Sl ^e[ h� Dkq̀ omoep̀ � � � � � Àm_a�
�
Sq[ qepqê p�B[ k[ _[ À� �̄ � � � °�×B[ k[ _[ Ûp�Pl mr h[ qel k�Dpqej [ q̀ pÂ�@c` �[ k_�F` k_` oÃ�Jr hv��Ã�� � � � ÀØ
Td` �C[ ehvÀ�S` mq̀ j ] ` o�� � Ã�� � � � À�dqqmpÂ��t t t � � � Àpq[ q̂ [ kÀc^À̂[ �k� �_[ ehvç
nr l qe_è k�� � � � � � �_n� � � � � � [ ç̀ kcÀdqj

Pol sek^` �l a�N` t �Aor kpt ê g� �̄ � � � °�×Os` ô l j ekc�Pl s` oqv�Tl c` qd` o�� �Td` �N` t �Aor kpt ê g
D̂ l kl j ê �[ k_�Sl ^e[ h�Ik^hr pel k�Ph[ kÀØ�FNAÀ�mcÀ�� �
dqqmpÂ��t t t � Àck] À̂[ �^l kq̀ kq�_[ j �ck] �C` m[ oqj ` kqp�` pê �m_a�l s` ô l j ekcçml s` oqvç� ç� � � � ç
� � � � Àm_a�
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@AOUT�THD�RDPORT�@UTHORS

Doê �S[ sl è �ep�qd` �N[ qel k[ h�Hr j [ k�S` osê ` p�L` [ _� [ q
DY� B[ k[ _[ Ã� t d` ò � d` � t l ogp� t eqd� cl s` okj ` kq� [ k_
mr ] hê � p̀ ^ql o� l oc[ kex[ qel kp� ql � _` peck� [ k_� _` hes` o
ekkl s[ qes` Ã� ^l j j r keqvç̂ ` kq̀ ò _� pl hr qel kp� qd[ q
ej mol s` �l r q̂ l j ` p�al o�^eqex` kpÀ�Weqd�l s` o�� � �v` [ op�l a
ekq̀ ok[ qel k[ h� ` um̀ oè k^` � ek� ] r pek` pp� qo[ kpal oj [ qel k
[ k_� cl s` okj ` kq� ò al oj Ã� Doê � ] oekcp� _` ` m� ` um̀ oqep̀
ek� ` se_` k^` ç] [ p̀ _� pqo[ q̀ cvÃ� ml hê v� _` peckÃ� [ k_
pvpq̀ j � ^d[ kc` À� H` � ep� [ � B` oqeaè _� M[ k[ c` j ` kq
Bl kpr hq[ kq� [ k_� dl h_p� [ k� MA@� [ k_� AA@� aol j � qd`
Ukes` opeqv� l a� N` t � Aor kpt ê gÀ� Doê � ^l [ r qdl ò _� qdep
ò ml oq�[ p�m[ oq�l a�dep�l kcl ekc�^l j j eqj ` kq�ql �] r eh_ekc
[ � a[ eò oÃ� j l ò � fr pqÃ� [ k_� pr pq[ ek[ ] h̀ � pl ^è qv� qdol r cd
pl ^e[ h�ekkl s[ qel kÀ

V[ k` pp[ � P[ ` p[ ke� ep� qd` � Du` ^r qes` � Ceò ^ql o� l a� qd`
Pl k_çC` pdm[ k_` � B` kqò � ¯PCB°� [ q� qd` � Ukes` opeqv� l a
N` t � Aor kpt ê gÃ� h̀ [ _ekc� ekeqe[ qes` p� qd[ q� [ _s[ k^`
pl ^e[ h�ekkl s[ qel k� [ k_�pvpq̀ j p�^d[ kc` À�Weqd� l s` o� � �
v` [ op� ek� qd` � pl ^e[ h� ej m[ ^q� p̀ ^ql oÃ� pd` � al ^r p̀ p� l k
ek^hr pes` � t l ogal ô ` � _` s` hl mj ` kqÃ� ^esê � ekkl s[ qel kÃ
[ k_� fr pq� ` ^l kl j ê � pvpq̀ j pÀ� @� ^` oqeaè _� ` u` ^r qes`
^l [ ^d� t eqd� [ k� M@� ek� Du` ^r qes` � [ k_� Ooc[ kex[ qel k[ h
Bl [ ^dekc�aol j �Rl v[ h�Rl [ _p�Ukes` opeqvÃ�pd` �` umhl ò p
dl t � mò p̀ k^` � al pq̀ op� pvpq̀ j ê � qo[ kpal oj [ qel kÀ
V[ k` pp[ � [ hpl � p̀ os` p� l k� qd` � ] l [ o_� l a� V` kqr ò � al o
B[ k[ _[ � [ k_� d` hm̀ _� qo[ kpeqel k� qd` � Er k_v� To[ eh
P[ ogt [ v� ekql � [ � pl ^e[ h� ` kq̀ omoep̀ � pq̀ t [ o_` _� ] v� qd`
mol sek^` �l a�N` t �Aor kpt ê gÀ


