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�,�Q���D���T�X�L�H�W���Y�L�O�O�D�J�H�����5�D�P�D���G�L�D�O�V���D���Q�X�P�E�H�U�����1�R���D�S�S�����Q�R

�V�P�D�U�W�S�K�R�Q�H�����M�X�V�W���D���E�D�V�L�F���S�K�R�Q�H�����D���Y�R�L�F�H���R�Q���W�K�H���R�W�K�H�U

�H�Q�G���D�Q�G���D���U�H�Q�H�Z�H�G���V�H�Q�V�H���R�I���S�X�U�S�R�V�H�����7�K�R�X�V�D�Q�G�V���R�I

�N�L�O�R�P�H�W�U�H�V���D�Z�D�\�����D���Q�X�U�V�H���P�L�G�Z�L�I�H���L�Q���D�Q���X�U�E�D�Q���F�O�L�Q�L�F

�X�V�H�V���D�Q���D�U�W�L�I�L�F�L�D�O���L�Q�W�H�O�O�L�J�H�Q�F�H���S�R�Z�H�U�H�G���G�D�V�K�E�R�D�U�G���W�R

�V�F�K�H�G�X�O�H���I�R�O�O�R�Z���X�S�V���Z�L�W�K���K�L�J�K���U�L�V�N���P�R�W�K�H�U�V�����' �L�I�I�H�U�H�Q�W

�Z�R�U�O�G�V�����G�L�I�I�H�U�H�Q�W���W�R�R�O�V���\�H�W���E�R�W�K���D�U�H���F�R�P�P�X�Q�L�W�\���K�H�D�O�W�K

�Z�R�U�N�H�U�V�����F�K�D�U�W�L�Q�J���S�D�U�D�O�O�H�O���U�R�X�W�H�V���W�K�U�R�X�J�K���,�Q�G�L�D�·�V

�U�D�S�L�G�O�\���H�Y�R�O�Y�L�Q�J���G�L�J�L�W�D�O���K�H�D�O�W�K���H�F�R�V�\�V�W�H�P��

Ik_e[ Ûp� d` [ hqd^[ ò � pvpq̀ j � ep� r k_` ocl ekc� [ � qo[ kpal oj [ qes` � pdeaq� _oes` k� ] v� qd` � col t ekc� mr pd
ql t [ o_p� _eceq[ h� pvpq̀ j p� [ k_� ^l j j r keqv� ] [ p̀ _� ^[ ò À� Tdep� ò p̀ [ ô d� ` umhl ò p� qd` � ` sl hsekc
` ^l pvpq̀ j �pd[ m̀ _�] v�ml hê è pÃ�mh[ qal oj pÃ�q̀ ^dkl hl cè p�[ k_�_[ vçql ç_[ v�mo[ ^qê ` p�[ k_�` u[ j ek` p
dl t �qd` p̀ �pdeaqp�ej m[ ^q�qd` �[ ] eheqv�l a�^l j j r keqv�d` [ hqd�t l og` op�¯BHWp°�ql �h̀ [ okÃ�^l kk` ^q�t eqd
qd` �m̀ l mh̀ �qd` v�p̀ os` �[ k_�_` hes` o�p̀ osê ` p�ek�qd` �aè h_À

El ^r pekc� l k� qt l � ekq̀ ohekg` _� [ pm̀ ^qpÃ� ekal oj [ qel k� _epp̀ j ek[ qel k� [ k_� ^[ m[ ^eqvç] r eh_ekcÃ� qd`
pqr _v� r km[ ^gp�dl t �BHWp� [ ò � k[ sec[ qekc�qd` � col t ekc� o[ kc` � l a� ql l hpÃ�aol j � ekq̀ o[ ^qes` � sl ê `
ò pml kp̀ � pvpq̀ j � ĪVRS°� [ k_� Wd[ qp@mm� col r mp� ql � [ oqeaê e[ h� ekq̀ hhec` k^` � ¯@I°� _[ pd] l [ o_p� [ k_
j l ] eh̀ �] [ p̀ _�h̀ [ okekc�mh[ qal oj pÀ�Iq�[ hpl �decdhecdqp�qd[ q�qo[ _eqel k[ h�j ` qdl _pÃ�pr ^d�[ p�ekçm̀ opl k
j ` kql oekcÃ� moekq̀ _� ahem] l l gpÃ� ^l j j r keqv� ` s` kqp� [ k_� pr m̀ osepl oçh̀ _� ekq̀ o[ ^qel kpÃ� ^l kqekr ` � ql
dl h_�s[ hr ` À� Ikpq̀ [ _� l a�hl l gekc� [ q�qd` p̀ �qt l � [ mmol [ ^d` p�ek�epl h[ qel kÃ�qd` �pqr _v� [ _sl ^[ q̀ p�al o
] h̀ k_` _�j l _` hp�qd[ q�[ ò �ah̀ ue] h̀ Ã�ek^hr pes` �[ k_�ò pml kpes` �ql �qd` �_[ vçql ç_[ v�ò [ heqè p�l a�BHWpÀ

Co[ t ekc� l k� aè h_� ekkl s[ qel kp� [ ^ol pp� pq[ q̀ pÃ� qd` � pqr _v� _ep̂ r pp̀ p� ekq̀ os` kqel kp� qd[ q� q[ g` � ekql
[ ^^l r kq�` uepqekc�ekao[ pqor ^qr ò �^l kpqo[ ekqpÃ�[ hhl t �al o� [ pvk^dol kl r p� h̀ [ okekc�[ k_�pr mml oq�m̀ ` o
ekq̀ o[ ^qel kÀ�Iq�` uml p̀ p�qd` �pvpq̀ j ê �c[ mp�qd[ q�m̀ opepqÃ�pr ^d�ek^hr _ekc�_eceq[ h�_ese_` Ã�ao[ cj ` kq̀ _
ql l h� ` ^l pvpq̀ j pÃ� t ` [ g� ekao[ pqor ^qr ò � [ k_� qd` � [ ] p̀ k^` � l a� pvpq̀ j p� qd[ q� pr mml oq� hl kcçq̀ oj
_eceq[ h�[ _l mqel kÀ�Td` p̀ �eppr ` p�_eò ^qhv�pd[ m̀ �dl t Ã�[ k_�ql �t d[ q�` uq̀ kqÃ�BHWp�^[ k�j ` [ kekcar hhv
` kc[ c` �t eqd�_eceq[ h�ql l hpÀ



��

@j e_�qd` p̀ �^l j mh̀ ueqè pÃ�qd` �ò p̀ [ ô d�e_` kqeaè p�mol j epekc�^d[ kc` p�qd[ q�[ ò �r k_` ot [ vÃ�t dê d

ek^hr _` � ^l hh[ ] l o[ qes` � _` peck� mol ^` pp̀ p� [ ^qes` hv� eksl hsekc� BHWpÃ� [ � ò ^l ckeqel k� qd[ q� _eceq[ h

h̀ [ okekc�k` ` _p�ql � ] ` � pr pq[ ek` _� [ k_� ` aal oqp�ql � ] r eh_� j l ò � ekq̀ co[ q̀ _�pvpq̀ j p�qd[ q� j [ q̂ d�qd`

ahl t � l a� qd` eo� t l ogÀ� Ml ò � qd[ k� m[ sekc� pr pq[ ek` _� m[ qdt [ vp� al o� qd` � ar qr ò Ã� qd` p̀ � qò k_p

^l hh̀ ^qes` hv� ò ml peqel k� BHWp� [ p� ^l ç[ ô deq̀ ^qp� l a� d` [ hqd� pvpq̀ j p� o[ qd` o� qd[ k� fr pq� h[ pq� j eh̀

ej mh̀ j ` kql opÀ





���Y�����;�@�F�D�A�5�G�4�F�;�A�@

��

Ik_e[ Ûp� d` [ hqd^[ ò � h[ k_p̂ [ m̀ � ep� ek� qd` � j e__h̀ � l a� [ � peckeaê [ kq� qo[ kpal oj [ qel k� t d` ò � _eceq[ h
ekkl s[ qel k� [ k_� ^l j j r keqvç_oes` k�ekq̀ os` kqel kp� [ ò � ^l ks` ocekc�ql � ò _` aek` �dl t � p̀ osê ` p� [ ò
_` hes` ò _� [ q�qd` �h[ pq� j eh̀ À�@q�qd` �^` kqò � l a�qdep�pdeaq� [ ò �BHWpÀ�Ml ò �qd[ k� p̀ osê ` �mol se_` opÃ
BHWp� [ ò � qor pq̀ _� cr e_` pÃ� ^[ ò ces` opÃ� [ k_� ek^ò [ pekchvÃ� ] ` ^l j ekc� _eceq[ h� [ _l mq̀ op� qd[ q� t ehh
pd[ m̀ �qd` �ar qr ò �l a�d` [ hqd^[ ò �[ ^^` ppe] eheqv�ek�r k_` op̀ os` _�ò cel kpÀ�

�À� �Bl j j r keqv�H` [ hqd�Wl og` op�[ k_�Td` eo�Sr mml oqekc�D̂ l pvpq̀ j
BHWp� mh[ v� [ � ^or ^e[ h� ol h̀ � ek� ` uq̀ k_ekc� d` [ hqd� [ k_� kr qoeqel k� p̀ osê ` p� ql � Ik_e[ Ûp� j l pq
r k_` op̀ os` _�ml mr h[ qel kpÀ�Tdep�_es` op̀ � t l ogal ô ` �ek^hr _` p�@̂ ^ò _eq̀ _�Sl ^e[ h�H` [ hqd�@̂qesepqp
¯@SH@p°�[ k_�@r uehe[ ov�Nr op̀ �Me_t es` p�¯@NMp°Ã�t dl �l m̀ o[ q̀ �r k_` o�qd` �Mekepqov�l a�H` [ hqd�[ k_
E[ j ehv�W` ha[ ò Ã�[ p� t ` hh�[ p�@kc[ kt [ _e�Wl og` op�¯@WWp°Ã�t dl � [ ò �m[ oq� l a�qd` � Ikq̀ co[ q̀ _�Bdeh_
C` s` hl mj ` kq� S` osê ` p� ĪBCS°� mol co[ j j ` � r k_` o� qd` � Mekepqov� l a� Wl j ` k� [ k_� Bdeh_
C` s` hl mj ` kqÀ�Wl ogekc�[ q�qd` �ekq̀ op̀ ^qel k� l a�qd` �pq[ q̀ �pvpq̀ j p�[ k_�^l j j r keqv�k` ` _pÃ�BHWp
mol se_` � [ � o[ kc` � l a� ` pp̀ kqe[ h� p̀ osê ` p� pm[ kkekc� [ kq̀ k[ q[ h� ^[ ò Ã� ej j r kep[ qel kÃ� kr qoeqel k
^l r kp̀ hhekc� [ k_� ` [ ohv� ^deh_dl l _� ` _r ^[ qel kÀ� Td` eo� ol h̀ � ep� kl q� hej eq̀ _� ql � ej mol sekc� d` [ hqd
l r q̂ l j ` pÄ�eq�[ hpl �[ ej p�ql �[ __ò pp�pvpq̀ j ê �ek` nr eqè p�] v�ò [ ^dekc�ml mr h[ qel kp�t dl �[ ò �[ q�qd`
decd` pq�oepg�l a�j l oq[ heqvÃ�j [ hkr qoeqel k�[ k_�hej eq̀ _�[ ^^` pp�ql �^[ ò À�

Wd[ q� ] ` c[ k� [ p� [ � m[ m̀ oç[ k_çqo[ ekekc� j [ kr [ h� ] [ p̀ _� t l ogal ô ` � ep� kl t � qo[ kpeqel kekc� ql t [ o_p
_eceq[ h� ` k[ ] h̀ j ` kqÃ� t d` ò � j l ] eh̀ � [ mmpÃ� q̀ h̀ j ` _ê ek` �mh[ qal oj p� [ k_�@I�ml t ` ò _�_[ pd] l [ o_p
[ ò � ] ` ^l j ekc� ` s` ov_[ v� ql l hpÀ� Hl t ` s` oÃ� qdep� _eceq[ h� d` [ hqd� ò sl hr qel k� al o� BHWp� _l ` p� kl q
l m̀ o[ q̀ �ek�epl h[ qel kÄ�eq�qdoes` p�t eqdek�[ �_es` op̀ �` ^l pvpq̀ j �l a�[ ^ql op�t dl �pd[ m̀ �ml hê è pÃ�_` peck
ql l hp� [ k_� j l ] ehep̀ � ò pl r ô ` pÀ� Fl s` okj ` kq� d` [ hqd� j eppel kpÃ� NFOpÃ� moes[ q̀ � q̀ ^d� aeoj p� [ k_
ekq̀ ok[ qel k[ h�[ c` k^è p�^l kqoe] r q̀ �ql �qd` �` sl hr qel k�l a�BHW�` kc[ c` j ` kq�ek�s[ oel r p�t [ vpÀ�Sl j `
_` peck� ekq̀ os` kqel kpÃ� l qd` op� ar k_� l o� ej mh̀ j ` kq� qd` j � [ k_� j [ kv� [ _[ mq� ql l hp� al o� pm̀ ^eaê
c` l co[ mdè p�[ k_�k` ` _pÀ

� À� �Wdv�qdep�R` p` [ ô d�M[ qq̀ op
Tdep�ò p̀ [ ô d�al ^r p̀ p�l k�qt l �ekq̀ ohekg` _�[ pm̀ ^qp�l a�BHWpÛ�` k[ ] h̀ j ` kqÂ�aeopqÃ�qd` �_epp̀ j ek[ qel k
l a�^oeqê [ h�d` [ hqd�ekal oj [ qel k�[ k_�p̀ ^l k_Ã�qd` �_` peck�[ k_�_` hes` ov�l a�^[ m[ ^eqvç] r eh_ekc�ekeqe[ qes` pÀ
Ik�[ k�` o[ �l a�_eceq[ h�[ ^^` h̀ o[ qel kÃ�j l ] eh̀ �[ mmhê [ qel kpÃ�IVRS�[ k_�[ hcl oeqdj ê �ql l hp�[ ò �ò pd[ mekc
dl t � BHWp� h̀ [ okÃ� ^l kk` ^q� [ k_� p̀ os` � qd` eo� ^l j j r keqè pÀ� Y` q� ^` oq[ ek� nr ` pqel kp� m̀ opepqÂ� @ò
qo[ _eqel k[ h�

dqqmpÂ��mr ] j ` _Àk^] eÀkhj ÀkedÀcl s�� � � � � � � � ��

https://mohfw.gov.in/sites/default/files/3201617.pdf
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qo[ _eqel k[ h�j ` qdl _pÃ�pr ^d�[ p�ekçm̀ opl k�qo[ ekekc�[ k_�^l j j r keqv�t l ogpdl mp�pqehh�ò h̀ s[ kqÃ�l o�[ ò
qd` v� co[ _r [ hhv� ] ` ekc� pe_` hek` _Ë� Hl t � _l � _epp̀ j ek[ qel k� [ k_� qo[ ekekc� pqo[ q̀ cè p� s[ ov� [ ^ol pp
Ik_e[ Ûp� s[ pq� pl ^el ç̀ ^l kl j ê Ã� hekcr epqê � [ k_� c` l co[ mdê � h[ k_p̂ [ m̀ Ë� L[ pqhvÃ� t d[ q� _l ` p� [
^l k_r ^es` �h̀ [ okekc�` ^l pvpq̀ j �al o�BHWp�hl l g�heg` Ë

Av�` u[ j ekekc�qd` �^r oò kq�` ^l pvpq̀ j Ã�qdep�ò p̀ [ ô d�p̀ ` gp�ql �r k^l s` o�] ` pq�mo[ ^qê ` pÃ�decdhecdq
^oeqê [ h�c[ mp�[ k_�` umhl ò �l mml oqr keqè p�al o�p̂ [ hekc�pr ^^` ppar h�ekq̀ os` kqel kpÀ�Td` �aek_ekcp�[ ò �[ k
[ qq̀ j mq� ql � mol se_` � s[ hr [ ] h̀ � ekpecdqp� al o� ml hê vj [ g` opÃ� d` [ hqd^[ ò � mol à ppel k[ hp� [ k_
pq[ g` dl h_` op� eks` pq̀ _� ek� ` nr eq[ ] h̀ � d` [ hqd^[ ò � [ ^^` pp� ek� Ik_e[ Ã� l aà oekc� [ � col r k_` _
r k_` opq[ k_ekc�l a�t d[ q�eq�q[ g` p�ql �] r eh_�qor hv�` j ml t ` oekc�` ^l pvpq̀ j p�al o�BHWpÀ

@p�Ik_e[ �ò ej [ cek` p�eqp�d` [ hqd^[ ò �_` hes` ov�ek�qd` �_eceq[ h�` o[ Ã�qd` �k` ` _�al o�` j ml t ` oekc�BHWp
] ` ^l j ` p� j l ò � l a� [ k� ej m̀ o[ qes` � qd[ k� pej mhv� [ � pqo[ q̀ cê � moel oeqvÀ� Iks` pqekc� ek� qd` eo� col t qdÃ
^l kae_` k^` �[ k_�[ c` k^v�ep�` pp̀ kqe[ h�ql �] r eh_ekc�[ �d` [ hqd�pvpq̀ j �qd[ q�ep�r kes` op[ hÃ�` nr eq[ ] h̀ �[ k_
ol l q̀ _�ek�qd` �^l j j r keqè p�eq�p̀ os` pÀ

dqqmpÂ��mj ^Àk^] eÀkhj ÀkedÀcl s�[ oqê h̀ p�PMB� �� � � � � ��

� À�Bl j j r keqv�H` [ hqd�Wl og` op�Dkc[ c` j ` kq�t eqd�Ceceq[ h�Tl l hp

� À� À� �Cepp̀ j ek[ qel k�Sqo[ q̀ cè pÂ�F` qqekc�qd` �M` pp[ c` �@̂ ol pp
Td` �Ceceq[ h�L` [ mÂ�Tl l hp�R` pd[ mekc�BHW�L` [ okekc�[ k_�Or qò [ ^d
@�^l j ] ek[ qel k�l a�_eceq[ hÃ�qo[ _eqel k[ h�[ k_�dv] oe_�[ mmol [ ^d` p�ep�] ` ekc�_` mhl v` _�ql �[ __ò pp�_es` op̀
k` ` _p� [ ^ol pp�qd` �^l r kqovÀ�Td` �^dl ê ` � l a�pqo[ q̀ cv� l aq̀ k�_` m̀ k_p� l k�c` l co[ mdvÃ�ekao[ pqor ^qr ò Ã
heq̀ o[ ^v�h̀ s` hp�[ k_�mol co[ j j [ qê �cl [ hpÀ

Ml ] eh̀ �M` pp[ cekc� ¦ � IVRSÂ�Sdl oq�M` pp[ c` �S` osê ` � ¯SMS°� [ h̀ oqp�mol se_` �nr ê g� r m_[ q̀ p� l k
qo[ ekekc�p̂ d` _r h̀ pÃ�ej j r kex[ qel k�_oes` p�[ k_�k` t �d` [ hqd�[ _sepl oè pÀ�Wd[ qp@mm�d[ p�` j ` oc` _
[ p� [ � seq[ h�^d[ kk` hÃ�kl q� fr pq�al o�ekal oj [ qel k�_epp̀ j ek[ qel k� ] r q� [ hpl �al o� m̀ ` o� h̀ [ okekcÃ� ` um̀ oq
^l kpr hq[ qel kp� [ k_� ^ol t _pl r ô ` _� mol ] h̀ j çpl hsekcÀ� Ik� ò cel kp� t eqd� hl t � heq̀ o[ ^v� l o
pj [ oqmdl k` �[ ^^` ppÃ�IVRS�` k[ ] h̀ p�BHWp�ql �[ ^^` pp�[ r _el �h̀ ppl kp�[ q�qd` eo�^l ks` kè k^` Ã�l aq̀ k
t eqd�à [ qr ò p�heg` �] l l gj [ ogekcÃ�mh[ v] [ ^g�[ k_�à ` _] [ ^g�pr ] j eppel kÀ

�

Ceceq[ h�To[ ekekc�¦ �DçL` [ okekc�Ph[ qal oj pÂ�Ml ] eh̀ �] [ p̀ _�h̀ [ okekc�mh[ qal oj p�kl t �ek^l oml o[ q̀
j l _r h[ o� ^l r op̀ pÃ� ekq̀ o[ ^qes` � nr exx` p� [ k_� ^` oqeaê [ q̀ p� t dê d� ` k[ ] h̀ � BHWp� ql � [ ^^` pp
pq[ k_[ o_ex` _�qo[ ekekc�[ q�qd` eo�l t k�m[ ^` À�Hl t ` s` oÃ�[ ^^` ppe] eheqv�ql �qd` p̀ �mh[ qal oj p�ò j [ ekp�[
g` v� ^d[ hh̀ kc` � [ p� BHWp� ek� ò j l q̀ � [ ò [ p� l aq̀ k� pqor cch̀ � t eqd� pj [ oqmdl k` � heq̀ o[ ^v� [ k_
k` qt l og� eppr ` pÃ� qd` ò ] vÃ� hej eqekc� qd` � ml q̀ kqe[ h� ò [ ^d� l a� qd` p̀ � ekq̀ os` kqel kpÀ� Td` ò al ò Ã
l aahek` çaeopq�pl hr qel kpÃ�pr ^d�[ p�mò hl [ _` _�q[ ] h̀ qp�[ k_�_l t khl [ _[ ] h̀ �j l _r h̀ pÃ�[ ò �ek^ò [ pekchv
] ` ekc�[ _l mq̀ _�qd[ q�pvk^�t eqd�^` kqo[ h�_[ q[ ] [ p̀ p�t d` k�ekq̀ ok` q�[ ^^` pp�ep�[ s[ eh[ ] h̀ À
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@IçCoes` k�C` ^epel k�Sr mml oq�¦ �F` l co[ mdê �Ikal oj [ qel k�Svpq̀ j p�¯FIS°Â�@I�_[ pd] l [ o_p�[ e_
ek�qo[ ^gekc�decdçoepg�^[ p̀ p�[ k_�ò ^` esekc�[ r ql j [ q̀ _�al hhl t çr m�ò ^l j j ` k_[ qel kpÃ�t deh̀ �FIS
] [ p̀ _� ql l hp� a[ ^eheq[ q̀ � qd` � sepr [ hex[ qel k� l a� p̀ osê ` � c[ mp� ql � pr mml oq� q[ oc` q̀ _� l r qò [ ^dÀ
Hl t ` s` oÃ�r mq[ g` � l a�qd` p̀ � q̀ ^dkl hl cè p� ò j [ ekp� r k` s` kÀ�M[ kv�BHWp�pqehh�mò à o�dr j [ kç
h̀ _� _` ^epel kçj [ gekc� l s` o� [ hcl oeqdj ê � ò ^l j j ` k_[ qel kp Ã� decdhecdqekc� qd` � k` ` _� al o
] h̀ k_` _�qo[ ekekc�j l _` hp�qd[ q�] r eh_�qor pq�ek�_eceq[ h�ql l hp�t deh̀ �ò q[ ekekc�dr j [ k�l s` opecdqÀ

�

�

T` h̀ j ` _ê ek` � ¦ � Ikq̀ co[ q̀ _�Ph[ qal oj pÂ�T` h̀ j ` _ê ek` �hekgp�BHWp�t eqd� ò j l q̀ �pm̀ ^e[ hepqpÃ
` um[ k_ekc�[ ^^` pp�ql �^[ ò À�Hl t ` s` oÃ�eqp�[ _l mqel k�ep�l aq̀ k�[ k�ekq̀ omh[ v�l a�a[ ^ql op�heg` �_eceq[ h
ò [ _ek` pp� [ j l kc� BHWpÃ� k` qt l og� ekao[ pqor ^qr ò � [ k_� ` [ p̀ � l a� ekq̀ co[ qel k� t eqdek� ` uepqekc
t l ogahl t pÀ�Ikq̀ co[ q̀ _�mh[ qal oj p�heg` �qd` �Bl j j r keqv�H` [ hqd�Ikq̀ co[ q̀ _�Ph[ qal oj �¯BHIP°�[ ej
ql � r keav� t l ogahl t p� [ ^ol pp� mol co[ j pÀ� Y` q� mh[ qal oj � l s` ohl [ _� ò j [ ekp� [ � ^l k^` okÀ� BHWp
aò nr ` kqhv�aek_�qd` j p̀ hs` p�pt eq̂ dekc�] ` qt ` ` k�j r hqemh̀ �[ mmhê [ qel kp�[ k_�ò ml oqekc�pvpq̀ j pÃ
` [ ^d� _` j [ k_ekc� eqp� l t k� hl cek� [ k_� al oj [ qÀ� Ikq̀ ol m̀ o[ ] eheqv� [ k_� r p̀ oçaoè k_hv� _` peck� [ ò
^or ^e[ h�ql �j [ gekc�qd` p̀ �pvpq̀ j p�ar hhv�ar k^qel k[ hÀ

�

A` vl k_�Ceceq[ hÂ�Td` �Bl kqekr ` _�R` h̀ s[ k^` �l a�Oaahek` �Sqo[ q̀ cè p
Ds` k�t eqd�qd` �col t ekc�j l j ` kqr j �ql t [ o_p�[ �_eceq[ h�ar qr ò Ã�l aahek` �j ` qdl _p�^l kqekr ` �ql �[ k^dl o
BHW� ` k[ ] h̀ j ` kqÃ� m[ oqê r h[ ohv� ek� ò cel kp� ^d[ o[ ^q̀ oep̀ _� ] v� hl t � q̀ ^dkl hl cv� [ k_� hl t � heq̀ o[ ^vÃ
t d` ò �qo[ _eqel k[ h�h̀ [ okekc�[ mmol [ ^d` p�^l kqekr ` �ql �dl h_�qor pq�[ k_�a[ j ehe[ oeqvÀ�

Poekq̀ _� M[ q̀ oe[ hp� ¦ � Vepr [ h� @e_pÂ� Jl ] � [ e_p� heg` � m[ j mdh̀ qpÃ� ml pq̀ op� [ k_� ahem] l l gpÃ� l aq̀ k
_` peck` _� t eqd� ehhr pqo[ qel kp� [ k_� j ekej [ h� q̀ uq� ^l kqekr ` � ql � ] ` � qd` � cl çql � ò à ò k^` p� _r oekc
dl j ` � sepeqp� [ k_� ^l j j r keqv� j ` ` qekcp� al o� BHWpÀ� Sl j ` � j [ q̀ oe[ hp� kl t � à [ qr ò � Qr ê g
R̀ pml kp̀ � ¯QR°� ^l _` p� qd[ q� hekg� ql � [ r _el � l o� se_` l � ^l kq̀ kqÃ� p̀ [ j h̀ pphv� ^l kk` ^qekc� l aahek`
ò pl r ô ` p�ql �_eceq[ h�h̀ [ okekcÀ

Bl j j r keqv� Or qò [ ^d� ¦ � Pr ] hê � Dkc[ c` j ` kqÂ� Ds` kqp� pr ^d� [ p� d` [ hqd� a[ eopÃ� p̂ dl l h
mol co[ j j ` p� [ k_� sehh[ c` � j ` ` qekcp� p̀ os` � [ p� g` v� mh[ qal oj p� al o� ] oekcekc� BHWp� [ k_
^l j j r keqè p�ql c` qd` o�al o�d` [ hqd�mol j l qel kÀ�Vehh[ c` �d` [ hqd�_[ vpÃ�mr mm̀ q�pdl t pÃ�al hg�pl kcp
[ k_� pqò ` q� qd` [ qò � ^l ks` v� d` [ hqd� j ` pp[ c` p� ek� a[ j ehe[ o� al oj [ qpÀ� Ll ^[ h� h̀ [ _` op� [ k_
ekahr ` k^` op�[ ò �l aq̀ k�eksl hs` _�ek�qd` p̀ �` s` kqpÃ�h̀ k_ekc�^ò _e] eheqv�[ k_�^r hqr o[ h�ò pl k[ k^` �ql
qd` �j ` pp[ cekcÀ

IkçP` opl k� To[ ekekc� ¦ � P` ` o� L` [ okekc� Ml _` hpÂ� E[ ^` çql ça[ ^` � t l ogpdl mp� l aà o� BHWp� t eqd
ò [ hçqej ` � h̀ [ okekc� qdol r cd� pej r h[ qel kpÃ� ol h̀ çmh[ vp� [ k_� mol ] h̀ j çpl hsekcÀ� P` ` o� j ` kql oekcÃ
t d` ò � ` um̀ oè k^` _� BHWp� pr mml oq� ò ^or eqpÃ� pqò kcqd` kp� ò q̀ kqel k� [ k_� kr oqr ò p
^l kae_` k^` À�Td` p̀ �j l _` hp�[ hpl �mol j l q̀ �gkl t h̀ _c` �pd[ oekc�ekal oj ` _�] v�aè h_�ò [ heqè pÀ

dqqmpÂ��m[ m̀ opÀppokÀ̂l j �pl h� �m[ m̀ opÀ̂aj Ë[ ] pqo[ ^q� e_* � � � � � � ��

dqqmpÂ��keu_` hhÀ̂l j �m[ m̀ op�BHI� � � � �çBHWç@IÀm_a��

dqqmpÂ��mj ^Àk^] eÀkhj ÀkedÀcl s�[ oqê h̀ p�PMB��� � � � � � ��



��

Sr m̀ osepl oçL` _� Cepp` j ek[ qel kÂ� Td` � moej [ ov� j ` qdl _p� l a� ekal oj [ qel k� _epp̀ j ek[ qel k
^l kqekr ` �ql � ] ` � l k` çl kçl k` �ekq̀ o[ ^qel kp�[ k_�col r m�j ` ` qekcpÀ�Cr oekc�ol r qek` �aè h_�sepeqp�l o
ò cr h[ o� j ` ` qekcpÃ� @NMp� [ k_� NFO� a[ ^eheq[ ql op� l aà o� ^h[ oeaê [ qel kÃ� qol r ] h̀ pdl l q� ^d[ hh̀ kc` p
l k� qd` � pml qÃ� [ k_� pd[ ò � r m_[ q̀ p� l k� ml hê è pÃ� ej j r kep[ qel k� qej ` hek` pÃ� [ k_� qò [ qj ` kq
cr e_` hek` pÀ

Ll ^[ hex` _�Ve_` l �Bl kq̀ kq� ¦ �@hq̀ ok[ qes` �M` _e[ Â�Sdl oq�se_` l p�ek�hl ^[ h�h[ kcr [ c` pÃ� ] [ qq̀ ovç
l m̀ o[ q̀ _� q[ hgekc� ] l l gp� [ k_� ` s` k� ^l kq̀ kq� pd[ ò _� se[ � j l ] eh̀ � mdl k` p� d[ s` � ` j ` oc` _� [ p
[ ^^` ppe] h̀ � h̀ [ okekc� ql l hpÀ� Td` p̀ � al oj [ qp� [ ò � t ` hhçpr eq̀ _� ek� [ ò [ p� t eqd� ekq̀ oj eqq̀ kq
` h̀ ^qoê eqv�l o�hej eq̀ _�_eceq[ h�heq̀ o[ ^vÀ

Ah̀ k_` _�@mmol [ ^d` pÂ�Oaahek` çCeceq[ h�Bl ks` oc` k^`
R̀ ^l ckexekc�qd` �hej eq[ qel kp� l a�mr ò hv� l aahek` � j ` qdl _pÃ� j [ kv� l oc[ kex[ qel kp�kl t �_` mhl v�dv] oe_
j l _` hpÀ�@�BHWÃ�al o�` u[ j mh̀ Ã�j ecdq�[ qq̀ k_�[ �^l j j r keqv�t l ogpdl m�[ k_�h[ q̀ o�c` q�ò j ek_` op�l o
ò aò pd` o� ^l kq̀ kq� qdol r cd� IVRS� ^[ hhp� l o� Wd[ qp@mmÀ� Sr ^d� [ mmol [ ^d` p� [ hhl t � qo[ ekekcp� ql � ] `
j l ò �ah̀ ue] h̀ Ã�ek^hr pes` �[ k_�^l kpepq̀ kqhv�ò ekal ô ` _À
Ik�pr j Ã�qd` �^r oò kq�` ^l pvpq̀ j �ò ah̀ ^qp�[ �h[ v` ò _�ò [ heqvÂ

Ceceq[ h�ekkl s[ qel kp�[ ò �` um[ k_ekc�ò [ ^d�[ k_�ò pml kpes` k` ppÀ
Oaahek` �j ` qdl _p�^l kqekr ` �ql �] r eh_�qor pq�[ k_�^l kq̀ uqr [ h�ò h̀ s[ k^` À
Ah̀ k_` _� j l _` hp� [ ò � ` j ` ocekc� [ p� qd` � j l pq� mol j epekc� t [ v� al ot [ o_Ã� ` pm̀ ^e[ hhv� t d` k
_` peck` _�t eqd�BHWpÛ�aè h_�ò [ heqè p�ek�j ek_À

� À� À� � B[ m[ ^eqv� Ar eh_ekc� @mmol [ ^d` pÂ� Hl t � Bl j j r keqv� H` [ hqd� Wl og` op

L` [ ok�[ k_�Fol t
B[ m[ ^eqvç] r eh_ekc� ekeqe[ qes` p� al o� BHWp� ek� Ik_e[ � [ ò � ` sl hsekcÃ� aol j � ] [ pê � gkl t h̀ _c`
_epp̀ j ek[ qel k�ql t [ o_p�[ � j l ò �^l j mò d` kpes` �[ mmol [ ^dÃ�t dê d�al ^r p̀ p�l k�] r eh_ekc�q̀ ^dkê [ h
[ k_� h̀ [ _` opdem� pgehhpÃ� _eceq[ h� ^l j m̀ q̀ k^` � [ k_� mol ] h̀ j çpl hsekc� [ ] eheqè pÀ� Td` p̀ � ` aal oqp
[ ^gkl t h̀ _c` �BHWp�kl q�[ p�m[ ppes` �ò ^emè kqp�l a�ekpqor ^qel kÃ�] r q�[ p�[ ^qes` �[ c` kqp�[ k_�_` ^epel kç
j [ g` op�ek�^l j j r keqv�d` [ hqd�pvpq̀ j pÀ

Sqor ^qr ò _�To[ ekekc�Pol co[ j j ` p�¦ �Bl kqekr l r p�L` [ okekc
M[ kv� l oc[ kep[ qel kp�kl t � _` peck�qo[ ekekc�mol co[ j p�g` ` mekc�ek� j ek_�qd` �pgehhp�BHWp�k` ` _�ek
qd` eo�_[ vçql ç_[ v�t l ogÀ�Td` p̀ �qvmê [ hhv�ek^hr _` Â

Pò çp̀ osê ` � [ k_� ek_r ^qel k� qo[ ekekcÃ� l aq̀ k� _` hes` ò _� qdol r cd� ah[ cpdem� cl s` okj ` kq
mol co[ j j ` p�heg` �qd` �N[ qel k[ h�H` [ hqd�Meppel k�¯NHM°Ã�^l s` oekc�ql mê p�pr ^d�[ p�j [ q̀ ok[ h�[ k_
^deh_�d` [ hqdÃ�kr qoeqel kÃ�ej j r kex[ qel k�[ k_�_ep̀ [ p̀ �pr os` ehh[ k^` À



��

R̀ aò pd` o� [ k_� j l _r h[ o� qo[ ekekcp� _` hes` ò _� m̀ oel _ê [ hhv� ql � g` ` m� BHWp� r m_[ q̀ _� l k� k` t
^hekê [ h�cr e_` hek` pÃ�d` [ hqd�^[ j m[ eckp�[ k_�ekq̀ os` kqel k�mol ql ^l hpÀ
Okçqd` çfl ] � j ` kql opdem� t d` ò � p̀ kel o� BHWp� l o� d` [ hqd� pr m̀ osepl op� mol se_` � ^l kq̀ uqr [ h
cr e_[ k^` Ã� [ hhl t ekc� k` t ` o� BHWp� ql � h̀ [ ok� ] v� _l ekc� [ k_� [ mmhvekc� qd` l ov� _eò ^qhv� ql � qd` eo
aè h_t l ogÀ�

Sr ^d� mol co[ j j ` p� [ hpl � ò ekal ô ` � pl aq� pgehhp� heg` � ^l j j r kê [ qel kÃ� ` j m[ qdv� [ k_� qej `
j [ k[ c` j ` kq�[ hl kc�t eqd�q̀ ^dkê [ h�pgehhpÃ�t dê d�[ ò �^oeqê [ h�al o�aol kqhek` �^[ ò �_` hes` ovÀ

Dkd[ k^ekc�Ceceq[ h�Leq̀ o[ ^v�¦ �T` ^dkl hl cv�@̂ ^` pp
@p� _eceq[ h� ql l hp� ] ` ^l j ` � ^` kqo[ h� ql � d` [ hqd^[ ò � _` hes` ovÃ� ] r eh_ekc� BHWpÛ� ^l kae_` k^` � ek� r pekc
q̀ ^dkl hl cv�d[ p�] ` ^l j ` �[ �^l ò �al ^r pÀ�K` v�pqo[ q̀ cè p�ek^hr _` Â

T[ oc` q̀ _�_eceq[ h�heq̀ o[ ^v�mol co[ j j ` p�qd[ q�qo[ ek�BHWp�ql �k[ sec[ q̀ �[ mmpÃ�ekmr q�m[ qè kq�_[ q[ Ã
m[ oqê em[ q̀ �ek�se_` l �^l kpr hq[ qel kp�[ k_�ekq̀ omò q�_[ pd] l [ o_pÀ
M[ kv�qo[ ekekc�p̀ ppel kp�mol se_` �BHWp�t eqd�[ ^qr [ h�_` sê ` pÃ�pr ^d�[ p�pj [ oqmdl k` p�l o�q[ ] h̀ qpÃ
pl �qd` v�^[ k�mo[ ^qep̀ �r pekc�qd` �ql l hp�_r oekc�qd` �p̀ ppel k�eqp̀ haÀ�To[ ek` op�cr e_` �qd` j �qdol r cd
ò [ h� l o� pej r h[ q̀ _� ` u` ô ep̀ pÃ� t d` ò � qd` v� h̀ [ ok� ql � k[ sec[ q̀ � d` [ hqd� ò ^l o_� [ mmpÃ� ^d` ^ghepq
à [ qr ò p�[ k_�] [ pê �qoe[ c` �ar k^qel kpÀ
C` sê ` � mol sepel k� ekeqe[ qes` p� [ e_� l oc[ kex[ qel kp� ql � ] oe_c` � qd` � [ ^^` pp� c[ m� ] v� mol se_ekc
pr ] pe_ex` _� pj [ oqmdl k` pÃ� q[ ] h̀ qp� l o� _eceq[ h� d` [ hqd� geqpÃ� m[ oqê r h[ ohv� ek� ò cel kp� t eqd� hl t
pj [ oqmdl k` �m̀ k` qo[ qel kÀ

Y` q� [ ^^` pp� ql � d[ o_t [ ò � ep� l khv� l k` � m[ oq� l a� qd` � pql ovÀ� Tor ` � ` k[ ] h̀ j ` kq� hè p� ek� pej mheavekc
q̀ ^dkl hl cvÃ� ] r eh_ekc� qor pq� [ k_� ` kpr oekc� BHWp� d[ s` � qd` � ^l kae_` k^` � ql � ekq̀ co[ q̀ � eq� ekql � qd` eo
t l ogahl t pÀ

L` [ _` opdemÃ�@_sl ^[ ^v�¦ �R` pehè k^` �Ar eh_ekc
A` vl k_� q̀ ^dkê [ h� ` um̀ oqep̀ Ã� p̀ s` o[ h� mol co[ j p� al ^r p� l k� _` s` hl mekc� BHWpÖ� ^[ m[ ^eqv� al o
h̀ [ _` opdemÃ�[ _sl ^[ ^v�[ k_�[ _[ mqekc�ql �^d[ kc` �Td` p̀ �ek^hr _` Â

P` ` o� j ` kql oekc� [ k_� h̀ [ _` opdem� mol co[ j j ` p� [ hhl t ekc� ` um̀ oè k^` _� BHWp� ql � pr mml oq
ò ^or eqpÃ�^ò [ qekc�[ �^l kqekr l r p�h̀ [ okekc�` kseol kj ` kq�[ k_�ò ekal ô ekc�[ �p̀ kp̀ �l a�j l qes[ qel k
t eqdek�qd` �q̀ [ j À
@_sl ^[ ^v� [ k_� k` cl qe[ qel k� qo[ ekekcpÃ� _` peck` _� ql � d` hm� BHWp� ` kc[ c` � t eqd� hl ^[ h� d` [ hqd
[ r qdl oeqè pÃ� ^l kqoe] r q̀ � ql � d` [ hqd� mh[ kkekc� [ k_� [ _sl ^[ q̀ � al o� ] ` qq̀ o� t l ogekc� ^l k_eqel kp� l o
^l j j r keqv�t ` ha[ ò �k` ` _pÀ



��

R̀ pehè k^` � [ k_� j ` kq[ h�t ` hhç] ` ekc�pr mml oq�ò ^l ckexekc�qd` �` j l qel k[ h�ql hh� l a�aol kqhek` �^[ ò Ã
` pm̀ ^e[ hhv�al o� t l j ` k� fr cchekc� ] ` qt ` ` k�dl r p̀ dl h_�_r qè p� [ k_�qd` eo� t l og� ò pml kpe] eheqè pÀ
Sl j ` � mol co[ j j ` p� ek^l oml o[ q̀ � j ek_ar hk` pp� p̀ ppel kpÃ� col r m� ^l r kp̀ hhekc� l o� p̀ haç̂ [ ò
pqo[ q̀ cè p�ekql �qo[ ekekc�j l _r h̀ pÀ

Td` p̀ �^l j ml k` kqp�[ ò �` pp̀ kqe[ h�ek�qo[ kpal oj ekc�BHWp�ekql �ekahr ` k^` op�t eqd�ò pm̀ ^q̀ _�sl ê ` p
t eqdek�qd` �d` [ hqd�pvpq̀ j �[ k_�qd` eo�^l j j r keqè pÀ

Hv] oe_�B[ m[ ^eqvçAr eh_ekc�Ml _` hpÂ�M` ocekc�qd` �A` pq�l a�Al qd�Wl oh_p
Tl � j [ uej ex` � ] l qd� ò [ ^d� [ k_� ej m[ ^qÃ� j [ kv� l oc[ kex[ qel kp� kl t � ej mh̀ j ` kq� ] h̀ k_` _� h̀ [ okekc
j l _` hpÀ�Du[ j mh̀ p�ek^hr _` Â

F[ j eaè _�h̀ [ okekc�[ mmp�qd[ q�r p̀ �ekq̀ o[ ^qes` �nr exx` pÃ�^[ p̀ �p̂ ` k[ oel p�[ k_�ò t [ o_p�ql �j [ g`
gkl t h̀ _c` �ò q̀ kqel k�j l ò �` kc[ cekcÀ
T` h̀ çj ` kql oekc�se[ �Wd[ qp@mm�l o�IVRSÃ�t dê d�` k[ ] h̀ p�BHWp�ql �ò ^` es` �ò [ hçqej ` �cr e_[ k^` Ã
qol r ] h̀ pdl l q�^d[ hh̀ kc` p� [ k_�pd[ ò �ekpecdqp� t eqd�m̀ ` op� [ k_�pr m̀ osepl op� t eqdl r q�qd` �k` ` _
ql �qo[ s` h�l o�t [ eq�al o�m̀ oel _ê �t l ogpdl mpÀ
Oaahek` ç̀ k[ ] h̀ _�` çh̀ [ okekc�j l _r h̀ pÃ�t dê d�BHWp�^[ k�[ ^^` pp�[ pvk^dol kl r phv�` s` k�ek�hl t ç
^l kk` ^qeseqv�[ ò [ pÃ�d` hmekc�qd` j �ò sepeq�^l j mh̀ u�ql mê p�l o�ò aò pd�al ocl qq̀ k�mol ql ^l hpÀ

Td` ò al ò Ã� dv] oe_� j l _` hp� _l � kl q� fr pq� a[ ^eheq[ q̀ � pgehh� _` s` hl mj ` kqÄ� qd` v� [ hpl � al pq̀ o� ah̀ ue] eheqvÃ
cò [ q̀ o�[ r ql kl j v�[ k_�^l kqekr l r p�h̀ [ okekcÃ�` kpr oekc�qd[ q�BHWp�` sl hs` �t eqd�qd` �pvpq̀ j �o[ qd` o
qd[ k�pqor cch̀ �ql �^[ q̂ d�r m�t eqd�eqÀ
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� À� �Ceceq[ h�spÀ�To[ _eqel k[ h�Or qò [ ^d�M` qdl _p
Td` � q[ ] h̀ � ] ` hl t � ^l kqo[ pqp� qd` � qt l � [ mmol [ ^d` p� [ ^ol pp� g` v� _ej ` kpel kpÃ� decdhecdqekc� t dv� [
dv] oe_�j l _` h�ep�l aq̀ k�qd` �j l pq�` aà ^qes` À

T[ ] h̀ �� Â�Ceaà ò k^` �] ` qt ` ` k�qo[ _eqel k[ h�j ` qdl _p�[ k_�_eceq[ h�j ` qdl _p

Td` �pr ^^` pp�l a�d` [ hqd�^l j j r kê [ qel k�_` m̀ k_p�h̀ pp�l k�qd` �^l kq̀ kq�eqp̀ haÃ�] r q�j l ò � l k�dl t �eq
ò [ ^d` p�qd` �ekq̀ k_` _�[ r _è k^` À�Tdep�j [ g` p�eq�` pp̀ kqe[ h�ql �r p̀ �[ �j eu�l a�j ` qdl _p�qd[ q�ò pml k_
ql � hl ^[ h� ò [ heqè pÀ� Ceceq[ h� mh[ qal oj p� ` k[ ] h̀ � p̂ [ h̀ Ã� ò [ hçqej ` � à ` _] [ ^g� [ k_� q[ ehl ò _� h̀ [ okekcÀ
Hl t ` s` oÃ�ek�[ ò [ p�t d` ò �k` qt l ogp�a[ eh�l o�_eceq[ h�^l kae_` k^` �ep�pqehh�] r eh_ekcÃ�qo[ _eqel k[ h�j ` qdl _p
t l og�] ` qq̀ o�] ` ^[ r p̀ �qd` v�^[ oov�qor pqÃ�^l kq̀ uq�[ k_�[ �p̀ kp̀ �l a�a[ j ehe[ oeqvÀ

Boeq̀ oe[

@̂ ^` ppe] eheqv�¦

R` [ ^d

Dkc[ c` j ` kq�¦

Ikq̀ o[ ^qeseqv

Bl pqçDaà ^qes` k` pp�¦

Sr pq[ ek[ ] eheqv

P` opl k[ hex[ qel k�¦

Br hqr o[ h�Eeq

R` [ hçTej `

Ml keql oekc

Ik^hr pes` �ek�hl t ç̂ l kk` ^qeseqv�[ ò [ p�se[ �ekç

m̀ opl k�qo[ ekekcÃ�moekq̀ _�j [ q̀ oe[ hpÃ�[ k_

^l j j r keqv�j ` ` qekcpÀ�Ll cepqê [ h

^d[ hh̀ kc` p�^[ k�hej eq�p̂ [ h[ ] eheqvÀ

El pq̀ op�` um̀ oè kqe[ h�h̀ [ okekc�qdol r cd

m̀ ` o�pr mml oqÃ�ò [ hçqej ` �à ` _] [ ^gÃ�[ k_

col r m�mol ] h̀ j çpl hsekcÀ

Hecd` o�ò ^r ooekc�^l pqp�al o�qo[ ek` opÃ

j [ q̀ oe[ hpÃ�[ k_�` s` kqpÃ�] r q�ò j [ ekp

pr pq[ ek[ ] h̀ �ek�hl t çq̀ ^d�` kseol kj ` kqpÀ

Hecdhv�^l kq̀ uqr [ hex` _�j ` pp[ cekc�q[ ehl ò _

] v�qo[ ek` op�ql �hl ^[ h�_e[ h̀ ^qpÃ�^r pql j pÃ�[ k_

p̀ kpeqeseqè pÀ

R̀ hè p�l k�m[ m̀ o�ò ^l o_p�[ k_�pr m̀ osepl ov

ò ml oqpÃ�mol k` �ql �_` h[ vp�[ k_�_[ q[ �c[ mpÀ

S^[ h[ ] h̀ �qdol r cd�IVRSÃ�Wd[ qp@mmÃ�[ mmpÃ

[ k_�@I�ql l hpÀ�A[ ooè op�ek^hr _` �ekq̀ ok` q

[ ^^` ppÃ�pj [ oqmdl k` �^l pqpÃ�[ k_�_eceq[ h

heq̀ o[ ^v�c[ mpÀ

Dk[ ] h̀ p�p̀ haçm[ ^` _�h̀ [ okekcÃ�ò j l q̀

j ` kql oekcÃ�[ k_�ekq̀ o[ ^qes` �j l _r h̀ pÀ�Repg

l a�m[ ppes` �` kc[ c` j ` kq�ea�r p̀ op�pqor cch̀

t eqd�_eceq[ h�k[ sec[ qel kÀ

Ll t ` o�j [ ocek[ h�^l pqp�ml pqç_` s` hl mj ` kqÃ

] r q�ò nr eò p�j [ ekq̀ k[ k^` Ã�^l kq̀ kq

r m_[ q̀ pÃ�[ k_�_eceq[ h�ekao[ pqor ^qr ò À

Sl j ` �hl ^[ hex[ qel k�se[ �h[ kcr [ c` �l mqel kp

[ k_�@I�[ _[ mq[ qel kÀ�Oaq̀ k�h[ ^gp�_` ` m

^r hqr o[ h�` j ] ` __ekcÀ

Dk[ ] h̀ p�_vk[ j ê �_[ pd] l [ o_pÃ�@I

[ k[ hvqê pÃ�[ k_�_[ q[ �sepr [ hex[ qel kÀ

Pol j l q̀ p�qej ` hv�al hhl t çr mpÀ

To[ _eqel k[ h�M` qdl _p Ceceq[ h�M` qdl _p
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K` v�IkpecdqÂ�@�] h̀ k_` _�j l _` h�qd[ q�^l j ] ek` p�qd` �` aaê è k^v�[ k_�p̂ [ h̀ �l a�_eceq[ h�pvpq̀ j p�t eqd
qd` �qor pq�[ k_�^l kq̀ uqr [ h�ò h̀ s[ k^` �l a�qo[ _eqel k[ h�j ` qdl _p�l aà op�qd` �j l pq�ò pehè kq�pqo[ q̀ cv�ek
qd` �mò p̀ kq�^l kq̀ uqÀ
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� À� �T[ ehl ò _�Bl kq̀ kq�C` hes` ovÂ�@_[ mqekc�M` pp[ c` p�ql �R` [ h

Bl kq̀ uqp
Fes` k�Ik_e[ Ûp�s[ pq�h[ k_p̂ [ m̀ �l a�hekcr epqê Ã�^r hqr o[ h�[ k_�q̀ ^dkl hl cê [ h�_es` opeqvÃ�[ �l k` çpex` çaeqpç[ hh
[ mmol [ ^d�ql � ekal oj [ qel k� _epp̀ j ek[ qel k� ^[ kkl q� t l ogÀ�BHWp� p̀ os` � ^l j j r keqè p�o[ kcekc�aol j
r o] [ k�phr j p�ql �al ò pqç_t ` hhekc�qoe] [ h�col r mp�[ k_�qd` eo�h̀ [ okekc�mò à ò k^` pÃ�[ ^^` pp�h̀ s` hpÃ�[ k_
d` [ hqd�moel oeqè p�s[ ov�[ ^^l o_ekchvÀ�

Tl � [ __ò pp�qdepÃ� l oc[ kex[ qel kp� [ ò �_` s` hl mekc�^l kq̀ uqçp̀ kpeqes` �_epp̀ j ek[ qel k�pqo[ q̀ cè p�qd[ q
pqoeg` �[ �] [ h[ k^` �] ` qt ` ` k�r keal oj eqv�[ k_�ah̀ ue] eheqvÀ

� À�Lekcr epqê �¦ �Br hqr o[ h�@_[ mq[ qel k
Ll ^[ hex` _� Bl kq̀ kq� C` s` hl mj ` kqÂ� To[ ekekc� j l _r h̀ p� [ k_� ql l hp� [ ò � [ _[ mq̀ _Ã� kl q� fr pq
qo[ kph[ q̀ _Ã� ql � ò ah̀ ^q� hl ^[ h� e_el j pÃ� _e[ h̀ ^qp� [ k_� ^r hqr o[ h� kl oj pÀ� H` [ hqd� j ` pp[ c` p� [ ò
` j ] ` __` _� ek� ` s` ov_[ v� ò à ò k^` pÃ� j [ gekc� [ ] pqo[ ^q� ^l k^` mqp� j l ò � ò h[ q[ ] h̀ � [ k_
[ ^qel k[ ] h̀ À
N[ oo[ qes` ç_oes` k�L` [ okekcÂ�El hgq[ h̀ pÃ�ò [ hçheà �^[ p̀ �pql oè p�[ k_�^l j j r keqv�q̀ pqej l ke[ hp�[ ò
t l s` k� ekql � se_` l pÃ� IVRS� j ` pp[ c` p� [ k_� moekq̀ _� j [ q̀ oe[ hp� ^ò [ qekc� ` j l qel k[ h� ò pl k[ k^`
[ k_�] ` qq̀ o�ò ^[ hhÀ
F` k_` oçR` pml kpes` �C` peckÂ�Weqd�[ �pr ] pq[ kqe[ h�mol ml oqel k�l a�BHWp�] ` ekc�t l j ` kÃ�^l kq̀ kq
ep�_` peck` _�g` ` mekc�c` k_` ò _�] [ ooè op�ql �h̀ [ okekc�ek�j ek_Ã�ek^hr _ekc�qej ` �^l kpqo[ ekqp�[ k_
q̀ ^dkl hl cv� ò pqoê qel kpÀ� Sl hr qel kp� heg` � sl ê ` çaeopq� ql l hpÃ� t dê d� [ hhl t � BHWp� ql � [ ^^` pp
ekal oj [ qel k�d[ k_pçaò ` � l o�ek�hl t çheq̀ o[ ^v� p̀ qqekcpÃ�[ hl kc� t eqd�m̀ ` oç] [ p̀ _� h̀ [ okekc�col r mpÃ
[ ò �] ` ekc�[ _l mq̀ _�ql �l s` ô l j ` �qd` p̀ �^d[ hh̀ kc` pÀ�

� À�Bl kq̀ kq�Br pql j ex[ qel k�A[ p` _�l k�L` [ okekc�Pò à ò k^` p
Vepr [ h� [ k_�@r _el �El oj [ qpÂ�Tl � [ ^^l j j l _[ q̀ � s[ oè _� heq̀ o[ ^v� h̀ s` hpÃ� ^l kq̀ kq�ek^ò [ pekchv
ò hè p�l k�ej [ c` pÃ�[ kej [ qel kp�[ k_�sl ê ` �k[ oo[ qel kÀ�@r _el �al oj [ qpÃ�` pm̀ ^e[ hhv�qdl p̀ �r p̀ _�se[
IVRS�l o�Wd[ qp@mmÃ�[ hhl t �BHWp�ql �h̀ [ ok�t deh̀ �^l j j r qekc�l o�^l k_r ^qekc�dl j ` �sepeqpÀ
Ikq̀ o[ ^qes` � L` [ okekc� Tl l hpÂ� @Iç̀ k[ ] h̀ _� pej r h[ qel kp� [ k_� _` ^epel kçqò ` � ql l hp� h̀ q� BHWp
mo[ ^qê ` �mol ql ^l hp�ek�ò [ hçt l oh_�p̂ ` k[ oel pÀ�Td` p̀ �ql l hp�` j md[ pex` �[ mmhê [ qel k�l s` o�m[ ppes`
^l kpr j mqel kÀ
Eh̀ ue] h̀ �L` [ okekc�P[ qdpÂ�S` haçm[ ^` _�_eceq[ h�j l _r h̀ p�[ hhl t �BHWp�ql �ò sepeq�^l j mh̀ u�ql mê pÃ
t deh̀ �pqor ^qr ò _�col r m�] [ p̀ _�qo[ ekekc�mol se_` p�cr e_` _� h̀ [ okekc�qdol r cd�m̀ ` o�ekq̀ o[ ^qel kÀ
Hv] oe_�j l _` hp�[ ò �ekpqor j ` kq[ h�ek�] oe_cekc�qd` �qt l À
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� À�Bl kq̀ uqçSm̀ ^eaê �C` mhl vj ` kq�l a�Tl l hp
Ll t � ^l kk` ^qeseqv� R̀ cel kpÂ� Ik� [ ò [ p� t eqd� ml l o� ekao[ pqor ^qr ò Ã� l aahek` çaeopq� j l ] eh̀ � [ mmpÃ
^l j j r keqv� o[ _el � [ k_� mò hl [ _` _� q[ ] h̀ qp� [ ò � mò à oò _À� Svk^dol kex[ qel k� d[ mm̀ kp� t d` k
BHWp�ò [ ^d�k` qt l og�[ ò [ pÀ�

Uo] [ k�spÀ�Rr o[ h�Ceaà ò kqe[ qel kÂ�Uo] [ k�BHWp� l aq̀ k� r p̀ �hes` �_[ pd] l [ o_pÃ� q̀ h̀ ç̂ l kpr hq[ qel k
[ mmp� [ k_� ` h̀ ^qol kê � ò à oo[ hpÀ� Rr o[ h� BHWp� h̀ [ k� l k� a[ ^` çql ça[ ^` � j ` kql oekc� [ k_� moekq̀ _
cr e_` pÃ�l aq̀ k�pr mmh̀ j ` kq̀ _�] v�l aahek` �ql l hpÀ
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P` ` oçh̀ _�Kkl t h̀ _c` �Du^d[ kc` Â�Ikal oj [ h�Wd[ qp@mm�col r mpÃ�sl ê ` �kl q̀ p�[ k_�BHW�al or j p
` k[ ] h̀ �m[ oqê em[ ql ov�h̀ [ okekcÃ�t d` ò �aol kqhek` �t l og` op�ò aek` �[ k_�hl ^[ hex` �] ` pq�mo[ ^qê ` p�al o
qd` eo�l t k�^l j j r keqè pÀ� �

Td` � e_` [ � ep� kl q� ql � ò mh[ ^` � qo[ _eqel k[ h� pvpq̀ j p� t eqd� _eceq[ h� l k` pÃ� ] r q� ql � ^ò [ q̀ � [ k� [ _[ mq[ ] h̀
ekal oj [ qel k�ahl t �qd[ q�j ` ` qp�BHWp�t d` ò �qd` v�[ ò Â�q̀ ^dkl hl cê [ hhvÃ�^r hqr o[ hhv�[ k_�` j l qel k[ hhvÀ
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Ceceq[ h� ekq̀ os` kqel kp� [ ò � ò pd[ mekc� dl t � BHWp� h̀ [ okÃ� ^l kk` ^q� [ k_� _` hes` o� ^[ ò � [ ^ol pp� qd`
^l r kqovÀ� Td` p̀ � ekq̀ os` kqel kp� s[ ov� ek� al oj Ä� pl j ` � l aà o� [ ^^` pp� ql � pqor ^qr ò _� h̀ [ okekcÃ� t deh̀
l qd` op� ` k[ ] h̀ � _` ^epel kçj [ gekc� l k� qd` � cl À� Hl t ` s` oÃ� qd` v� ^l j j l khv� p̀ ` g� ql � [ __ò pp� hl kcç
pq[ k_ekc�c[ mp�ek�qo[ ekekcÃ�ekal oj [ qel k�ahl t �[ k_�^[ ò �^l l o_ek[ qel kÀ�Uk_` opq[ k_ekc�qd` eo�m[ qq̀ okp
^[ k� d` hm� e_` kqeav� t d[ q� ep� t l ogekcÃ� t d` ò � [ k_� t dvÄ� [ k_� l aà o� m[ qdt [ vp� al o� _` peckekc
ekq̀ os` kqel kp�qd[ q�[ ò �] l qd�p̂ [ h[ ] h̀ �[ k_�col r k_` _�ek�aol kqhek` �ò [ heqè pÀ

� À�Oaahek` çEeopq�Sl hr qel kp
Ik� j [ kv� m[ oqp� l a� Ik_e[ Ã� _eceq[ h� [ ^^` pp� ^[ kkl q� ] ` � cr [ o[ kq̀ ` _À� Pl l o� ^l kk` ^qeseqvÃ� hl t
pj [ oqmdl k` �m̀ k` qo[ qel k�[ k_�` oo[ qê �` h̀ ^qoê eqv�^l kqekr ` �ql �_` aek` �qd` �t l ogekc�` kseol kj ` kq�l a
BHWpÃ�m[ oqê r h[ ohv�ek�qoe] [ h�l o�ò j l q̀ �ò cel kpÀ�Ikkl s[ qel kp�qd[ q�[ ^gkl t h̀ _c` �qd` p̀ �^l kpqo[ ekqp
d[ s` �pdl t k�mol j epekc�ò pr hqpÀ

Bl j j r keqv� H` [ hqd� Ikq̀ co[ q̀ _� Ph[ qal oj � ¯BHIP°� ep� [ k� l aahek` çaeopq� d` [ hqd^[ ò � mh[ qal oj � qd[ q
pr mml oqp� BHWpÃ� kr op̀ p� [ k_� j ` _ê [ h� l aaê ` op� [ ^ol pp� � � � k[ qel k[ h� d` [ hqd� mol co[ j pÀ� Iq� l aà op� [
r keaè _� ekq̀ oa[ ^` � al o� p̀ osê ` � qo[ ^gekcÃ� _[ q[ � ^l hh̀ ^qel k� [ k_� ò [ hçqej ` � _` ^epel k� pr mml oqÀ� Weqd
à [ qr ò p�heg` �l mqê [ h�^d[ o[ ^q̀ o�ò ^l ckeqel k�] [ p̀ _�ò cepqo[ qel k�[ k_�ekq̀ co[ q̀ _�t l og�mh[ kpÃ�BHIP
ep�] r ehq�al o�hl t ç̂ l kk` ^qeseqv�p̀ qqekcpÀ

Ik�Jd[ ogd[ k_Ã�Ml ] eh̀ �V[ [ ke� r p̀ p� IVRS� [ k_�^l j j r keqv�o[ _el �ql �a[ ^eheq[ q̀ �d` [ hqd�_e[ hl cr ` p�ek
hl ^[ h�_e[ h̀ ^qpÃ�heg` �S[ kqd[ he�[ k_�Mr k_[ oeÀ�Weqd� l s` o� � � � Ã� � � � r p̀ opÃ�qd` �mh[ qal oj � ò [ ^d` p�] l qd
BHWp� [ k_� ^l j j r keqv� j ` j ] ` op� qdol r cd� ekq̀ o[ ^qes` � nr exx` pÃ� ò ^l o_` _� pql oè p� [ k_� ^[ hhçek
j ` pp[ c` pÃ�ml peqel kekc�BHWp�kl q� l khv� [ p� h̀ [ ok` opÃ� ] r q� [ hpl � [ p�a[ ^eheq[ ql op� l a�^l j j r keqvçt e_`
^l ks` op[ qel kpÀ
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Td` p̀ � j l _` hp� t l og� ] ` ^[ r p̀ � qd` v� ò pml k_�ql � hl ^[ h�ekao[ pqor ^qr ò � ò [ heqè p� t eqd�mo[ cj [ qê
[ k_�aor c[ h�_` peckÀ�Td` v�_l �kl q�t [ eq�al o�^l kk` ^qeseqv�ql �[ ooes` Ä�qd` v�] r eh_�[ ol r k_�eqp�[ ] p̀ k^` À



� À�S^[ h[ ] h̀ �L` [ okekc�Ml _` hp�
Ikçm̀ opl k� qo[ ekekc� l aà op� kr j ` ol r p� [ _s[ kq[ c` pÀ� Hl t ` s` oÃ� eoò cr h[ o� p̂ d` _r hekc� [ k_� hl cepqê [ h
_` j [ k_p� l aq̀ k� ò pqoê q�eqp� ò [ ^d� [ k_�^l kpepq̀ k^vÀ� Ik� ò pml kp̀ Ã� l oc[ kex[ qel kp� [ ò �ekqol _r ^ekc
h̀ [ okekc�j l _` hp�qd[ q�[ hhl t �BHWp�ql �h̀ [ ok�[ q�qd` eo�l t k�m[ ^` �t eqd�j ekej [ h�ekq̀ oor mqel k�ql �qd` eo
_[ ehv�ol r qek` pÀ

Ml ] eh̀ � @̂ [ _` j vÃ� [ ^qes` � ek� � � � pq[ q̀ pÃ� [ hhl t p� BHWp� ql � [ ^^` pp� mò çò ^l o_` _� h̀ ppl kp� l k
j [ q̀ ok[ h�[ k_�^deh_�d` [ hqd�se[ �[ �] [ pê �mdl k` À�Nl �pj [ oqmdl k` �l o�ekq̀ ok` q�ep�k` ` _` _À�Weqd�l s` o
� � � Ã� � � � r p̀ opÃ� qd` � mh[ qal oj � _` j l kpqo[ q̀ p� dl t � pej mh̀ Ã� sl ê ` � ] [ p̀ _� al oj [ qp� ^[ k� _` hes` o
qo[ ekekc� [ q� p̂ [ h̀ À� Sdl oq� nr exx` p� [ k_� SMS� ] [ p̀ _� ^` oqeaê [ q̀ p� l aà o� ] l qd� ò ekal ô ` j ` kq� [ k_� [
p̀ kp̀ �l a�[ ^^l j mhepdj ` kqÀ

M` [ kt deh̀ Ã� Pol f` ^q� S[ j s[ _� r p̀ p� Wd[ qp[ mm� col r mp� [ k_� � ekçm̀ opl k� al or j p� ql � a[ ^eheq[ q̀
gkl t h̀ _c` �` u^d[ kc` �[ j l kc�m̀ ` opÀ�BHWp�` u^d[ kc` �^[ p̀ �pql oè pÃ�pd[ ò �pdl oq�se_` l p�[ k_�^l ç
^ò [ q̀ � pl hr qel kp� ql � [ __ò pp� hl ^[ h� ^d[ hh̀ kc` pÀ� Td` � ekeqe[ qes` � ò ^l ckep̀ p� ql m� ^l kqoe] r ql op� [ k_
ekseq̀ p�qd` j �ql �a[ ^eheq[ q̀ �qo[ ekekc�` s` kqpÃ�t dê d�qr okp�r p̀ op�ekql �h̀ [ _` op�[ k_�al pq̀ o�[ �^r hqr ò �l a
^l kqekr l r p�h̀ [ okekcÀ

� À�Ah̀ k_` _�Sr mml oq�Ml _` hp
Td` � mol j ep̀ � l a� @I� [ k_� ò j l q̀ � _e[ ckl pqê p� ep� ò [ hÀ� Hl t ` s` oÃ� ] r eh_ekc� qor pq� ep� kl q� [ r ql j [ qê À
BHWp� j [ v� ] ` � d` peq[ kq� ek� [ _l mqekc� ql l hp� qd[ q� à ` h� ql l � ^hekê [ h� l o� _` q[ ^d` _À� Sr ^^` ppar h
ekq̀ os` kqel kp� q̀ k_� ql � j [ ekq[ ek� [ � dr j [ k� ` h̀ j ` kqÃ� mol se_ekc� j ` kql opdemÃ� _e[ hl cr ` Ã� [ k_
^r hqr o[ hhv�col r k_` _�pr mml oq�[ hl kcpe_` �_eceq[ h�ql l hpÀ

Pol f` ^q�DBHO�` u` j mheaè p�qdep�[ mmol [ ^dÀ�Om̀ o[ qekc�ek�j r hqemh̀ �pq[ q̀ pÃ�eq�^l kk` ^qp�or o[ h�BHWp
t eqd�pm̀ ^e[ hepqp�se[ �hl t ç] [ k_t e_qd�se_` l � ^l kà ò k^ekcÀ�Tdol r cd�pqor ^qr ò _�^[ p̀ �_ep̂ r ppel kpÃ
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pm̀ kq�t eqd�^l j j r keqè p�ep�^l kpr j ` _�ek�ò ^l k^ehekc�q[ ] p�[ k_�pvk^�` ool opÀ

Td` �moej [ ov�ol h̀ � l a�BHWp�ep�ql �mol se_` �d` [ hqd^[ ò � p̀ osê ` pÃ�kl q�ql � t ò pqh̀ � t eqd�q̀ ^dkl hl cè p

_` peck` _� t eqdl r q� qd` eo� eksl hs` j ` kqÀ� Ia� qd` � _eceq[ h� pvpq̀ j � ` ud[ r pqp� [ � BHW� ] ` al ò � qd` v� ^[ k

ò [ ^d�qd` �m[ qè kqÃ�qd` �pvpq̀ j �ar k_[ j ` kq[ hhv�] ` ^l j ` p�[ k�l ] pq[ ^h̀ �ql �^[ ò �_` hes` ovÀ

� À�Ar eh_ekc�Tor pq�ek�T` ^dkl hl cv

Ik� j [ kv� ^l j j r keqè pÃ� BHWp� ò hv� l k� qd` eo� l t k� fr _c` j ` kqÃ� hl ^[ h� kl oj p� l o� j ` kql opdem� aol j

j l ò � ` um̀ oè k^` _� ^l hh̀ [ cr ` pÀ� Td` v� gkl t � dl t � ql � ekq̀ omò q� peh̀ k^` pÃ� a[ j ehv� _vk[ j ê p� [ k_

pql oè p�qd[ q�_l � kl q�aeq�ekql � ^d` ^ghepqpÀ�Wd` k� [ �_eceq[ h�ql l h� l aà op� ò ^l j j ` k_[ qel kp�qd[ q�a[ eh�ql

[ ^^l r kq� al o� qd` p̀ � kr [ k^` pÃ� qor pq� ep� ^l j mol j ep̀ _À� BHWp� j ecdq� ] vm[ pp� mol j mqpÃ� _` h[ v

ò pml kp̀ p� l o� al hhl t � ekpqek^q� ekpq̀ [ _� l a� ekpqor ^qel kpÃ� kl q� l r q� l a� k` chec` k^` Ã� ] r q� ] ` ^[ r p̀ � kl q

` s` ovqdekc�^hekê [ h�ep�^r hqr o[ h�[ k_�kl q�` s` ovqdekc�_[ q[ ç_oes` k�ep�ò h[ qel k[ hÀ

Tor pq� ek� _eceq[ h� ql l hp� col t p� qdol r cd� _e[ hl cr ` Ã� à ` _] [ ^gÃ� [ k_� mò p̀ k^` Ã� kl q� fr pq� qdol r cd

q̀ ^dkê [ h�_` mhl vj ` kq�[ p�eq�[ hhl t p�al o�nr ` pqel kekcÃ�` ool o�[ k_�s[ he_[ qel kÀ�Wd` k�qor pq�ep�] r ehq�ekql

_` peck�[ k_�kl q�fr pq�[ ppr j ` _Ã�[ _l mqel k�] ` ^l j ` p�` [ pè o�[ k_�hl kcçq̀ oj À

� À�Sr pq[ ek[ ] eheqv�F[ mp

Ceceq[ h� d` [ hqd� ql l hp� [ ò Ã� pl j ` qej ` pÃ� ol hh̀ _� l r q� t eqd� pdl oq� ] r opqp� l a� ar k_ekcÃ� o[ me_� qo[ ekekc

j l _r h̀ p� [ k_� [ j ] eqel r p� p̂ [ h̀ çr m�mh[ kpÀ�Ar q� l k^` �qd` �mehl q� ` k_pÃ�pr mml oq�co[ _r [ hhv� ] ` cekp�ql

` ol _` À�

È t �mh[ qal oj p� [ ò � al oj [ hhv�ekq̀ co[ q̀ _� ekql � hl ^[ h� cl s` okj ` kq�pvpq̀ j pÀ� È t ` o� pqehh�d[ s` � hl kcç

q̀ oj �j [ ekq̀ k[ k^` �] r _c` qpÀ�Td` �ò pr hq�ep�[ �h[ k_p̂ [ m̀ �l a�pqo[ k_` _�ql l hpÃ�l k^` �mol j epekcÃ�kl t

r kpr mml oq̀ _À

Sr pq[ ek[ ] eheqv� ep� kl q� l khv� [ ] l r q� ar k_ekcÄ� eq� ep� [ hpl � [ ] l r q� ekpqeqr qel k[ h� l t k` opdemÃ� l kcl ekc

ò h̀ s[ k^` � [ k_� aol kqhek` � qor pqÀ� Ia� [ � ql l h� ^[ kkl q� l r qh[ pq� qd` � co[ kq� ^v^h̀ Ã� eqp� ej m[ ^q� ^[ kkl q� ] `

pr pq[ ek` _À
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�
 �Y���A�B�B�A�D�F�G�@�;�F�;�6�E���7�A�D���8�D�A�I �F�:

� À� � Fhej mp` p� l a� Wd[ q� ep� N` uqÂ� Dj ` ocekc� Tò k_p� ek� BHW

Dk[ ] h̀ j ` kq
Wdeh̀ �qd` �mol cò pp�d[ p�kl q� ] ` ` k�hek` [ oÃ� [ �_eò ^qel k[ h�^d[ kc` �ep�^h̀ [ ohv� ` se_` kqÀ�@mmol [ ^d` pÃ
qd[ q� [ ò � j l ò � ekq̀ co[ q̀ _� [ k_� p̀ kpeqes` � ql � qd` � k` ` _p� l a� BHWp� [ ò � ] ` ekc� qoè _� l r qÀ� Tdep
ò mò p̀ kqp�[ �j l s` �ql t [ o_p�cò [ q̀ o�[ heckj ` kqpÃ�pqor ^qr o[ h�ò qdekgekc�l a�ol h̀ pÃ�_` ^epel kçj [ gekc
[ k_�^l hh[ ] l o[ qel kÀ

� À�Ah̀ k_` _�L` [ okekc
To[ ekekc�ep�kl �hl kc` o�^l kaek` _�ql � [ �ol l j Ã� [ � ] h[ ^g] l [ o_� l o� [ �pekch̀ �a[ ^eheq[ ql oÀ�Hv] oe_�h̀ [ okekc
j l _` hpÃ�t d` ò �_eceq[ h�mh[ qal oj p�^l j mh̀ j ` kq�ekçm̀ opl k� j ` kql oekcÃ�[ ò � ] ` ^l j ekc�ek^ò [ pekchv
^l j j l kÀ�BHWp�^[ k�kl t �h̀ [ ok�^hekê [ h�mol ql ^l hp�qdol r cd�j l ] eh̀ �[ mmhê [ qel kpÃ�mo[ ^qê ` �qd` j �ek
m̀ ` o�col r mp�[ k_�ò qr ok�ql �j [ q̀ oe[ hp�[ q�qd` eo�l t k�m[ ^` À

Td` �pqò kcqd�l a�qdep�j l _` h�hè p�ek�eqp�ah̀ ue] eheqv�t eqdl r q�hl pekc�ò h̀ s[ k^` À�Iq�[ ^^l j j l _[ q̀ p�qd`
r kmò _ê q[ ] eheqv� l a� [ �BHWÛp�_[ ehv� p̂ d` _r h̀ Ã�s[ ovekc� h̀ s` hp� l a�_eceq[ h�heq̀ o[ ^v� [ k_�qd` �k` ` _�al o
ò m̀ qeqel kÀ�

� À�@I�[ p�[ �Sr mml oq�Tl l h
@oqeaê e[ h�ekq̀ hhec` k^` �ep�] ` ekc�ekq̀ co[ q̀ _�ekql �BHW�t l ogahl t p�ql �e_` kqeav�decdçoepg�^[ p̀ pÃ�cr e_`
al hhl t çr mp�[ k_�ekq̀ omò q�pvj mql j pÀ�Hl t ` s` oÃ�qd` � j l pq�` aà ^qes` �ql l hp�[ ò �qdl p̀ �qd[ q�ml peqel k
@I�[ p�[ �pr mml oq�pvpq̀ j Ã�o[ qd` o�qd[ k�[ �_` ^epel kçj [ g` oÀ

Wd` k� [ hcl oeqdj p� [ ò � ekqol _r ^` _� [ hl kcpe_` �dr j [ k� j ` kql opdemÃ�pr ^d� [ p�qdol r cd�pr m̀ osepl opÃ
m̀ ` o�_ep̂ r ppel kpÃ� l o�d` hmhek` pÃ�qor pq�[ k_�[ _l mqel k� q̀ k_�ql �ej mol s` À�BHWp�qr ok�ql �qd` p̀ �ql l hp
kl q�] ` ^[ r p̀ �qd` v�[ ò �j [ k_[ q̀ _�ql �_l �pl Ã�] r q�] ` ^[ r p̀ �qd` v�aek_�qd` j �r p̀ ar hÀ

Tdep� ò ah̀ ^qp� [ � ] ol [ _` o�moek^emh̀ Â� q̀ ^dkl hl cv�ep� j l pq�ej m[ ^qar h� t d` k�eq� [ j mheaè pÃ�o[ qd` o�qd[ k
l s` ooe_` pÃ�qd` �ekpqek^qp�[ k_�` um̀ oè k^` �l a�BHWpÀ
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� À�Ikq̀ co[ q̀ _�Svpq̀ j p
Sq[ k_[ hl k` �[ mmp�[ k_�epl h[ q̀ _�t l ogahl t p�[ ò �co[ _r [ hhv�] ` ekc�ò mh[ ^` _�] v�mh[ qal oj p�qd[ q�pm̀ [ g
ql �l k` �[ kl qd` oÀ�Td` �mr pd�ql t [ o_�ekq̀ ol m̀ o[ ] eheqvÃ�t d` ò �_eceq[ h�ql l hp�^l kk` ^q�t eqd�` [ ^d�l qd` o
[ k_� t eqd� cl s` okj ` kq� _[ q[ ] [ p̀ pÃ� ep� ] ` cekkekc� ql � ` [ p̀ � qd` � _eceq[ h� ] r o_` k� l k� BHWpÀ� Td`
qo[ kpeqel k�ep�phl t Ã�] r q�eq�j [ ogp�[ �j ` [ kekcar h�pdeaqÂ�` aaê è k^v�_l ` p�kl q�hè �ek�t l ogekc�a[ pq̀ oÃ�] r q
ek�ò j l sekc�qd` �aoê qel k�qd[ q�c` qp�ek�qd` �t [ v�l a�j ` [ kekcar h�t l ogÀ

� À�Bl çC` peck�t eqd�Bl j j r keqè p
Td` ò �ep�[ �col t ekc�ò ^l ckeqel k�qd[ q�ql l hp�t l og�] ` pq�t d` k�qd` v�[ ò �_` peck` _�t eqdÃ�o[ qd` o�qd[ k
al o� qd` � m̀ l mh̀ � t dl � r p̀ � qd` j À� Sl j ` � l oc[ kex[ qel kp� [ ò � ` kc[ cekc� BHWp� ek� à ` _] [ ^g� hl l mpÃ
ekq̀ oa[ ^` � q̀ pqekc� [ k_� ` s` k� ` [ ohvçpq[ c` � mh[ kkekcÀ� Tdep� pdeaq� ep� kl q� l khv� m[ oqê em[ ql ovÃ� ] r q� [ hpl
pqo[ q̀ cê À�Tl l hp�pd[ m̀ _�] v�qd` �aol kqhek` �` um̀ oè k^` �q̀ k_�ql �] ` � j l ò �ò h̀ s[ kqÃ�] ` qq̀ o�[ _l mq̀ _
[ k_�` [ pè o�ql �pr pq[ ekÀ

� À� �Tr okekc�Pl ppe] eheqv�ekql �Po[ ^qê` Â�@̂qel k[ ] h̀ �R̀ ^l j j ` k_[ qel kp
Td` �ekkl s[ qel kp�` j ` ocekc�[ ^ol pp�Ik_e[ Ûp�_eceq[ h�d` [ hqd�h[ k_p̂ [ m̀ �l aà o�[ �mol j epekc�al r k_[ qel kÃ
] r q�p̂ [ h̀ �[ k_�pr pq[ ek[ ] eheqv�ò nr eò �j l ò �qd[ k�mol j epekc�mehl qpÀ�El o�BHWp�ql �qdoes` �[ p�` k[ ] h̀ op
l a� ` nr eq[ ] h̀ � ^[ ò Ã� qd` � ` ^l pvpq̀ j � j r pq� ` sl hs` � ek� t [ vp� qd[ q� [ ò � ^l d` ò kqÃ� ek^hr pes` Ã� [ k_
pr pq[ ek[ ] h̀ À�Td` �al hhl t ekc�pqo[ q̀ cê �pdeaqp�qd[ q�^[ k�[ k^dl o�qdep�qo[ kpal oj [ qel kÂ

� À�Dj ] ` _�Ceceq[ h�Leq̀ o[ ^v�[ p�[ �Bl ò �Bl j m̀ q̀ k^vÃ�kl q�[ �Ok` çTej ` �Ikq̀ os` kqel k
Ceceq[ h�pr mml oq�al o�BHWp�^[ kkl q�] ` �[ �l k` çqej ` �ekq̀ os` kqel kÀ�B[ m[ ^eqvç] r eh_ekc�j r pq�` sl hs` �ek
q[ k_l j �t eqd�q̀ ^dkl hl cè pÀ�@�k[ qel k[ h�_eceq[ h�heq̀ o[ ^v�ao[ j ` t l og�al o�BHWpÃ�qd[ q�l aà op�m̀ oel _ê
ò aò pd` op� [ k_� j l _r h[ o� ^l kq̀ kqÃ� ^[ k� d` hm� ek� ` kpr oekc� BHWp� pq[ v� ` nr emm̀ _� [ p� qd` � pvpq̀ j p
` sl hs` À

To[ ekekc� pdl r h_� ` uq̀ k_� ] ` vl k_� q̀ ^dkê [ h� [ k_� l m̀ o[ qel k[ h� pgehhp� ql � ek^hr _` � a[ j ehe[ oeqv� t eqd
_eaà ò kq� ekq̀ oa[ ^` pÃ� qd` � ekq̀ omò q[ qel k� l a� sepr [ h� _[ pd] l [ o_p� [ k_� ] [ pê � _` sê ` � j [ k[ c` j ` kqÀ
Td` p̀ � ekeqe[ qes` p� pdl r h_� [ hpl � ek^l oml o[ q̀ � pr mml oq� ek� hl ^[ h� h[ kcr [ c` p� [ k_� l aahek` � [ ^^` pp� ql
^l kq̀ kq�ql �[ ^^l j j l _[ q̀ �_eaà ò kq�h̀ [ okekc�h̀ s` hp�[ k_�^l kq̀ uqp�ek�t dê d�BHWp�l m̀ o[ q̀ À

� À�Sqò kcqd` k�Ikao[ pqor ^qr ò �[ k_�Dkpr ò �Dnr eq[ ] h̀ �@̂ ^` pp�ql �C` sê ` p
Td` �pq[ q̀ �cl s` okj ` kq�^[ k� t l og� t eqd�moes[ q̀ �m[ oqk` op�ql � p̀ q� r m�pd[ ò _�ekao[ pqor ^qr ò � [ q�pr ] ç
^` kqò p� l o� m[ k^d[ v[ q� l aaê ` p� t d` ò � t l og` op� ^[ k� [ ^^` pp� WeçEeÃ� ^d[ oc` � _` sê ` p� l o� p̀ ` g
q̀ ^dkê [ h� pr mml oq� t d` k� k` ` _` _À� Ia� _` sê ` p� [ k_� _[ q[ � m[ ^gp� [ ò � pr ] pe_ep̀ _� qdol r cd� mr ] hê ê
moes[ q̀ �m[ oqk` opdempÃ�_eceq[ h�m[ oqê em[ qel k�^[ k� ] ` ^l j ` � [ �oecdqÃ�kl q� [ �moeseh̀ c` �qè _�ql �m̀ opl k[ h
[ aal o_[ ] eheqvÀ
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� À�C` peck�Ik^` kqes` �Sqor ^qr ò p�Td[ q�R` t [ o_�Ceceq[ h�Dkc[ c` j ` kq
Ceceq[ h� h̀ [ okekc� [ k_� ò ml oqekc� ò nr eò � qej ` Ã� al ^r p� [ k_� ^l kpepq̀ k^vÀ� BHWp� [ ò � j l ò � heg` hv� ql
` kc[ c` � _` ` mhv� t d` k� qd` v� p̀ ` � q[ kce] h̀ � l r q̂ l j ` p� al o� qd` eo� ` aal oqÀ� R̀ ^l ckeqel k� mol co[ j j ` pÃ
j ê ol ç̂ ` oqeaê [ qel kp� [ k_� m̀ oal oj [ k^` � ] [ p̀ _� ek^` kqes` p� hekg` _� ql � _eceq[ h� j eh̀ pql k` pÃ� pr ^d� [ p
^l j mh̀ qekc� [ � j l _r h̀ � l o�pr ] j eqqekc�s` oeaè _� ò à oo[ hpÃ�^[ k�d` hm� j [ ekq[ ek� j l qes[ qel k� [ k_� ] r eh_
mol à ppel k[ h�e_` kqeqvÀ

@q�qd` �p[ j ` �qej ` Ã�eq�ep�` pp̀ kqe[ h�qd[ q�ek^` kqes` p�_l �kl q�^ò [ q̀ �mò ppr ò �l o�` u[ ^` o] [ q̀ �ek` nr eqè p
[ j l kc�qdl p̀ �pqehh� [ ^nr eoekc�_eceq[ h�mol aê è k^vÀ�Td` � ` j md[ pep�pdl r h_� ò j [ ek� l k� h̀ [ okekc� [ k_
mol cò ppel kÃ�kl q�mr kepdj ` kq�l o�^l j m[ oepl kÀ

� À�Ar eh_�Ikq̀ ol m̀ o[ ] eheqv�[ k_�Sqò [ j hek` �Wl ogahl t p
Td` � mò p̀ k^` � l a� j r hqemh̀ � ql l hp� ep� kl q� ekd` ò kqhv� mol ] h̀ j [ qê Ä� dl t ` s` oÃ� qd` � [ ] p̀ k^` � l a
^l l o_ek[ qel k� epÀ� @� ml hê v� j [ k_[ q̀ � r k_` o� k[ qel k[ h� _eceq[ h� d` [ hqd� j eppel kp� al o� [ hh� mh[ qal oj p� ql
^l kal oj � ql � ekq̀ ol m̀ o[ ] eheqv� pq[ k_[ o_p� t l r h_� [ hhl t � _[ q[ � ql � ahl t � p̀ [ j h̀ pphv� [ ^ol pp� pvpq̀ j pÀ
Sej mheavekc� hl cekpÃ� ò j l sekc� _r mhê [ q̀ � _[ q[ � [ k_� q[ ehl oekc� ql l hp� ql � BHWpÛ� ` s` ov_[ v� ò [ heqè p
o[ qd` o�qd[ k�al ô ekc�qd` j �ekql �ao[ cj ` kq̀ _�ò ml oqekc�pqor ^qr ò p�^[ k�j [ g` �_eceq[ h�pvpq̀ j p�j l ò
r p[ ] h̀ �[ k_�h̀ pp�` uqo[ ^qes` À�Td` �cl [ h�j r pq�] ` �^l d` ò k^` Ã�kl q�^l j mh̀ ueqvÀ

� À�Poel oeqep` �Ll ^[ h�Ot k` opdem�[ k_�Ll kcçT` oj �Sr pq[ ek[ ] eheqv
Tl � ` kpr ò �qd[ q�ekkl s[ qel kp� [ ò �kl q�hl pq� [ aq̀ o�mehl q�md[ p̀ p�` k_Ã�^h̀ [ o�qo[ kpeqel k�mh[ kp� j r pq� ] `
h[ e_� l r q� al o� cl s` okj ` kq� l t k` opdemÃ� l kcl ekc� ar k_ekc� [ k_� ekq̀ co[ qel k� ekql � mr ] hê � d` [ hqd
pvpq̀ j pÀ

A` vl k_�aek[ k^e[ h�mh[ kkekcÃ�qdep�[ hpl �ò nr eò p�ò h[ qel k[ h�col r k_t l og�pr ^d�[ p�^l kpr hq[ qel kp�t eqd
BHWpÃ�^[ m[ ^eqvç] r eh_ekc�al o�hl ^[ h�[ _j ekepqo[ ql opÃ�[ k_�pqol kc�j l keql oekc�pvpq̀ j p�qd[ q�j ` [ pr ò
r p[ ] eheqv�[ k_�ej m[ ^q�ekpq̀ [ _�l a�fr pq�[ _l mqel k�kr j ] ` opÀ
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T` ^dkl hl cv�` k[ ] h̀ pÀ�P` l mh̀ �qo[ kpal oj À

Ik_e[ Ûp� BHWp� pq[ k_� [ q� qd` � ekq̀ op̀ ^qel k� l a� l h_� pvpq̀ j p� [ k_� k` t � ml ppe] eheqè pÀ� Td` v� [ ò
` _r ^[ ql opÃ� ^[ ò ces` op� [ k_� qd` � ] oe_c` � ] ` qt ` ` k� dl r p̀ dl h_pÃ� [ p� t ` hh� [ p� ] ` ^l j ekc� _eceq[ h
k[ sec[ ql opÀ�Td` eo�t l og�cl ` p�] ` vl k_�^l j mh̀ qekc�^d` ^ghepqp�l o�[ _d` oekc�ql �pqoê q�mol ql ^l hpÄ�eq�ep
^` kqò _� [ ol r k_� ` j m[ qdvÃ� ` pq[ ] hepd` _� qor pq� [ k_� qd` � ` pp̀ kqe[ h� pgehh� l a� [ _[ mqekc� ^[ ò � ql � qd`
ò [ heqè p�l a�qd` �m̀ l mh̀ �qd` v�p̀ os` À�Tdep�ò p̀ [ ô d�d[ p�` umhl ò _�dl t �qd` �pvpq̀ j p�qd[ q�pr ool r k_
BHWp�^l j moepekc� l a�ql l hpÃ�ml hê è p� [ k_�ekao[ pqor ^qr ò p� [ ò �pdeaqekcÃ� [ k_�dl t �qd` p̀ �pdeaqp� [ ò
pd[ mekc�col r k_�ò [ heqè pÀ

Td` � mê qr ò � qd[ q� ` j ` oc` p� ep� h[ v` ò _À� Ceceq[ h� ekkl s[ qel kp� d[ s` Ã� r k_l r ] q̀ _hvÃ� l m̀ k` _� k` t
m[ qdt [ vp�ql � j [ g` �p̀ osê ` �_` hes` ov�` aaê è kqÃ�` um[ k_�[ ^^` pp�ql �gkl t h̀ _c` Ã�[ k_�` k[ ] h̀ �] ` qq̀ o
_` ^epel k� j [ gekc� ] [ ^g` _� ] v� _[ q[ À� Y` qÃ� qd` p̀ � c[ ekp� ^l ` uepq� t eqd� p̀ s` o[ h� ] [ ooè opÃ� ek^hr _ekc
r k` s` k�_eceq[ h� [ ^^` ppÃ�ao[ cj ` kq̀ _�pvpq̀ j pÃ�hej eq̀ _�qor pq�ek� q̀ ^dkl hl cv� [ k_�^l k^` okp� [ ol r k_
hl kcçq̀ oj �pr pq[ ek[ ] eheqvÀ�Td` p̀ �pqor ^qr o[ h�^l kpqo[ ekqp�^l kqekr ` �ql �_` aek` �dl t �BHWp�` um̀ oè k^`
[ k_�` kc[ c` �t eqd�qdep�qo[ kpeqel kÀ

Tdep�m[ o[ _l u�ò s` [ hp�[ �ar k_[ j ` kq[ h�ekpecdqÂ�q̀ ^dkl hl cvÃ�] v�eqp̀ haÃ�^[ kkl q�qo[ kpal oj �d` [ hqd^[ ò À�@
ql l hÛp� [ ^qr [ h� s[ hr ` � ^[ kkl q� ] ` � j ` [ pr ò _� ] v� dl t � [ _s[ k^` _� eqp� à [ qr ò p� [ ò Ã� ] r q� ] v� dl t
p̀ [ j h̀ pphv�eq�ekq̀ co[ q̀ p� t eqd�qd` �_[ ehv� t l ogekc�heà � l a�eqp�r p̀ oÀ�Wd` k�BHWp�[ ò � ` u^hr _` _�aol j
qd` � _` peck� mol ^` ppÃ� k` t � mh[ qal oj p� l aq̀ k� ` k_� r m� ] ` ekc� r kr p̀ _� l o� [ ò � pej mhv� m̀ ô ` es` _� [ p
] r o_` kpl j ` À�Svpq̀ j p�qd[ q�l s` ohl l g�qd` �] [ ooè op�l a�h[ kcr [ c` Ã�heq̀ o[ ^v�l o�qej ` �oepg�h̀ [ sekc�] ` dek_
qd` �s` ov�m̀ l mh̀ �qd` v�[ ej �ql �pr mml oqÀ�Bl ks` op̀ hvÃ�t d` k�q̀ ^dkl hl cv�ep�_` s` hl m̀ _�^l hh[ ] l o[ qes` hvÃ



����

^l hh[ ] l o[ qes` hvÃ� ekqol _r ^` _� qdl r cdqar hhv� [ k_� pr mml oq̀ _� qdol r cd� qo[ ekekc� [ k_� ekao[ pqor ^qr ò Ã� eq
^[ k�pqò kcqd` k�qd` �p[ j ` �ò h[ qel kpdemp�qd[ q�[ k^dl o�^l j j r keqv�d` [ hqdÀ

Ll l gekc�[ d` [ _Ã�qd` �nr ` pqel k�ep�kl q�t d` qd` o�BHWp�^[ k�qdoes` �ek�[ �_eceq[ h�t l oh_Ä�j [ kv�[ hò [ _v
_l Ã� l aq̀ k� ^ò [ qes` hv� [ k_� t eqd� _` q̀ oj ek[ qel kÀ� Td` � nr ` pqel k� ep� t d` qd` o� qd` � h[ oc` o� pvpq̀ j � t ehh
j ` ` q�qd` j � d[ hat [ vÀ�Wehh�mh[ qal oj p� [ heck� t eqd�qd` eo� t l ogahl t pË�Wehh�_` peck�mol ^` pp̀ p� ò pm̀ ^q
qd` eo�qej ` �[ k_�ekpecdqË�Wehh�ekao[ pqor ^qr ò �j [ g` �qd` eo�t l og�` [ pè o�l o�[ __�ql �qd` eo�` uepqekc�hl [ _Ë

Td` � k` uq� pq̀ mp� pdl r h_� ] ` � al ^r pp̀ _� l k� ` j ] o[ ^ekc� [ � dr j [ kç̂ ` kqoê � [ mmol [ ^d� ql � _eceq[ h
qo[ kpal oj [ qel kÄ�l k` �qd[ q�p̀ ` p�BHWp�kl q�[ p�qd` �aek[ h�r p̀ op�ek�[ �hl kc�^d[ ek�l a�_` peckÃ�] r q�[ p�qd`
l oecek� ml ekq� l a� [ kv� j ` [ kekcar h� pl hr qel kÀ� Tdep� j ` [ kp� ^l ç̂ ò [ qekc� ql l hpÃ� ` j ] ` __ekc� _eceq[ h
heq̀ o[ ^v� ek� hl kcçq̀ oj � pqo[ q̀ cè pÃ� pej mheavekc� mh[ qal oj p� [ k_� ] r eh_ekc� pqor ^qr ò p� qd[ q� l r qh[ pq
ek_ese_r [ h�mol f̀ ^qpÀ

Ia�qd` ò �ep�l k` �ekpecdq�qdep�ò p̀ [ ô d�j [ g` p�^h̀ [ oÃ�eq�ep�qd[ q�ekkl s[ qel k�_l ` p�kl q�[ ht [ vp�hl l g�heg`
_epor mqel kÀ�Sl j ` qej ` p�eq�ep�[ �sl ê ` �kl q̀ �` u^d[ kc` _�] ` qt ` ` k�m̀ ` opÃ�[ �j epp̀ _�^[ hh�qd[ q�qoecc` op
[ �seq[ h�pr mml oq�h̀ ppl k�l o�[ �BHW�m[ r pekc�[ �ò ^l o_ekc�ql �` kpr ò �ar hh�r k_` opq[ k_ekc�l a�[ �^l j mh̀ u
q̀ oj À�Td` p̀ �j l j ` kqp�j [ v�p̀ ` j �pj [ hhÃ�] r q�qd` v�dl h_�qd` �` kqeò �` ^l pvpq̀ j �ql c` qd` oÀ

Av�^` kqoekc�qd` �` um̀ oè k^` � [ k_�[ c` k^v� l a�BHWpÃ�Ik_e[ �^[ k�] r eh_�[ �d` [ hqd^[ ò �pvpq̀ j �qd[ q�ep
kl q� l khv� q̀ ^dkl hl cê [ hhv�` k[ ] h̀ _� ] r q� [ hpl � ` nr eq[ ] h̀ Ã� ò pehè kq� [ k_�col r k_` _�ek�qor pqÀ�@�pqol kc
aol kqhek` �j [ g` p�al o�[ �h[ pqekc�al r k_[ qel kÀ


