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@onreq̀ ^qro[ �v�Cep̀ »l

E@BULT@CDS





�Œ�½�±�•�Œ�Œ�¥�¾�· ���¥�· �á�•�Î�Ô�¥�Ÿ�€�Ô�¥�á�€

�/�X�F�Ê�D���)�R�Q�J���t���(�G�L�W�R�U�D���G�H���)�L�F�K�D�V���7�Æ�F�Q�L�F�D�V��
�3�D�X�O�D���*�D�U�F�L�D���0�D�\�R�U�F�D���t���' �L�V�H�Î�D�G�R�U�D���(�G�L�W�R�U�L�D�O���\���6�X�S�H�U�Y�L�V�R�U�D���G�H
�&�D�O�L�G�D�G
�' �L�H�J�R���$�O�Y�D�U�D�G�R���t���5�H�F�R�S�L�O�D�F�L�Ð�Q���\���(�Q�O�D�F�H���F�R�Q���%�L�E�O�L�R�W�H�F�D
�9�L�U�J�L�Q�L�D���7�R�U�U�H�V���/�L�V�W�D�����3�K���' �����t���6�X�S�H�U�Y�L�V�R�U�D���G�H���3�U�R�\�H�F�W�R
�3�U�R�I�����$�E�G�H�O���6�R�O�Ê�V�����3�K���' �����t���6�X�S�H�U�Y�L�V�R�U���G�H���3�U�R�\�H�F�W�R

�&�U�«�G�L�W�R�V

�$�J�U�D�G�H�F�L�P�L�H�Q�W�R�V
�4�X�H�U�H�P�R�V�� �H�[�S�U�H�V�D�U�� �Q�X�H�V�W�U�R�� �D�J�U�D�G�H�F�L�P�L�H�Q�W�R�� �D�� �O�D�� �S�U�R�I�H�V�R�U�D
�9�L�U�J�L�Q�L�D���7�R�U�U�H�V���� �F�X�\�R�� �D�S�R�\�R�� �\�� �J�X�Ê�D���I�X�H�U�R�Q���H�V�H�Q�F�L�D�O�H�V���S�D�U�D
�L�P�S�X�O�V�D�U���H�V�W�D���F�R�O�H�F�F�L�Ð�Q���L�Q�Y�H�V�W�L�J�D�W�L�Y�D��
�$�J�U�D�G�H�F�H�P�R�V���W�D�P�E�L�Æ�Q���D���O�R�V���D�X�W�R�U�H�V���G�H���O�D�V���W�H�V�L�V���S�U�H�V�H�Q�W�D�G�D�V��
�S�R�U���V�X���G�H�G�L�F�D�F�L�Ð�Q���\���S�R�U���D�S�R�U�W�D�U���Y�D�O�L�R�V�R�V���F�R�Q�R�F�L�P�L�H�Q�W�R�V���D���O�D
�F�R�P�X�Q�L�G�D�G���D�F�D�G�Æ�P�L�F�D��
�)�L�Q�D�O�P�H�Q�W�H�����U�H�F�R�Q�R�F�H�P�R�V���H�O���F�R�P�S�U�R�P�L�V�R���G�H�O���H�T�X�L�S�R���G�H���W�U�D�E�D�M�R��
�F�X�\�R�� �H�V�I�X�H�U�]�R�� �F�R�Q�M�X�Q�W�R�� �K�L�]�R�� �S�R�V�L�E�O�H�� �O�D�� �H�O�D�E�R�U�D�F�L�Ð�Q�� �\
�R�U�J�D�Q�L�]�D�F�L�Ð�Q���G�H���H�V�W�D���U�H�Y�L�V�W�D��

�S





�Ô�ñ�ü�#�ñ������
�Œ�/�)�F���)�����/�@
Ikqol _r ^̂ e¾kÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ��
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L[ �Bl h̀^̂ e¾k�Iks̀ pqec[ qes[ �_̀ �h[ �Ukes̀ ope_[ _�S[ kq[ �M[ oœ[ �L[ �@kqecr [
ŪSM@°�proc` � l̂ k�`h�mol m¾peql �_̀ �ò l̂ meh[ oÃ�sepe] ehex[ o�v�_eark_eo�hl p
qo[ ] [ fl p�_̀ � q̀ pep�_̀ p[ ool hh[ _l p�_ro[ kq̀ �hl p�[ »l p� � � � � �v� � � � � �ml o
`pqr_e[ kq̀p� _̀ � h[ p� _epqekq[ p� a[ r̂hq[ _̀ pÀ� Dpq[ � ekêe[ qes[ � ] r p̂ [
ò l̂ kl ^̀ o�`h�`par`oxl �[ [̂ _uj êl �_̀ �kr `pqol p�`cò p[ _l p�v�_̀ pq[ [̂ o
h[ � ej ml oq[ k^e[ � _̀ � h[ � eks̀ pqec[ ^e¾k� rkes̀ opeq[ oe[ � l̂ j l � j l ql o� _̀
l̂ kl ^ej èkql Ã�ekkl s[ ^e¾k�v�qo[ kpal oj [ ^e¾k�pl ^e[ hÀ

@�qo[ sup�_̀ �`pq[ �ò sepq[ Ã�p̀ �l aò ^̀ �rk�`pm[ ^el �[ ^̂ `pe] h̀�v�_ek<j êl
m[ o[ � l̂ kl ^̀ o� h[ p� q̀ j <qê[ pÃ� `kal nr `p� v� [ ml oq̀p� nr ` � [̂ _[
eks̀ pqec[ ^e¾k�] oek_[ �[ h� l̂ kq̀ uql �k[ ^el k[ hÃ�al oq[ h̀^èk_l �[ pœ�`h�sœk r̂hl
`kqò �h[ �[ [̂ _̀ j e[ �v�h[ �̂ l j rke_[ _À

B[ _[ � aêd[ � qû kê[ � mò p̀ kq[ � ekal oj [ ^e¾k� ` p̀ k^e[ h� _̀ � h[ p
eks̀ pqec[ ^el k`pÃ�ek^hr v̀ k_l �`h�qœqrhl Ã�[ rql oÃ�prm̀osepl o�v�_eò ^ql o�_̀
q̀ pepÃ� ò pr j `kÃ�m[ h[ ] o[ p�^h[ s̀ Ã�<ò [ p� _̀ �ekq̀oup� l � [ mhê[ ^e¾k�v� rk
^¾_ecl �QR�nr` �m̀oj eq̀ �[ ^̂ ` _̀ o�[ h�q̀ uql �̂ l j mh̀ql �_̀ �̂ [ _[ �qo[ ] [ fl À
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L[ �^ò [ ^e¾k�_̀ �`pq[ �ò sepq[ �ò pml k_̀ �[ �h[ �k` ^̀ pe_[ _�_̀ � l̂ kq[ o� l̂ k
rk[ � d̀ oo[ j èkq[ � _̀ � a<̂ eh� [ ^̂ `pl � nr ` � m̀oj eq[ � _eark_eo� _̀ � j [ k`o[
] ò s̀ �v�̂ l j mò kpe] h̀�hl p�ò prhq[ _l p�_̀ �h[ p�eks̀ pqec[ ^el k`p�ò [ hex[ _[ p
`k�h[ �USM@À�Bl k� `hhl Ã� p̀ � ] r p̂ [ �mol j l s̀ o� h[ � r̂hqro[ � eks̀ pqec[ qes[
_̀ kqol � v� ar `o[ � _̀ � h[ � rkes̀ ope_[ _Ã� al j `kq[ o� h[ � l̂ h[ ] l o[ ^e¾k
ekq̀o_ep̂ emhek[ oe[ � v� j l qes[ o� [ � arqrol p� `pqr_e[ kq̀p� [ � _̀ p[ ool hh[ o
mol v̀ ^ql p�nr ` �̂ l kqoe] rv[ k�[ h�_̀ p[ ool hhl �pl pq̀ ke] h̀�_̀ h�m[ œpÀ

@_̀ j <pÃ� `pq[ � l̂ h̀ ^̂ e¾k� ò mò p̀ kq[ � rk� ò l̂ kl ^ej èkql � [ h
l̂ j mol j epl Ã� h[ � ^ò [ qese_[ _� v� h[ � oecrol pe_[ _� ^èkqœaê[ � _̀ � hl p

`pqr_e[ kq̀pÃ�_l ^̀ kq̀ p�v�qrql ò p�nr `Ã� l̂ k�pr �qo[ ] [ fl Ã�`koenr` ^̀ k�`h
m[ qoej l kel �[ [̂ _uj êl �v�al oq[ h̀^̀ k�h[ �mol v̀ ^̂ e¾k�ekpqeqr^el k[ h�_̀ �h[
USM@�̂ l j l �ò à ò kq̀ �̀ k�h[ �c`k`o[ ^e¾k�_̀ �̂ l kl ^ej èkql À
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L[ � E[ r̂hq[ _� _̀ � Ikc`kèoœ[ � v� T̀ k̂l hl cœ[ � _̀ � h[ � USM@Ã
al oj [ hj `kq̀ �`pq[ ] h̀^e_[ �`h���_̀ �[ cl pql �_̀ �� � ��� [̄ �m[ oqeo�_̀
rk[ � ] [ p̀ � ekêe[ _[ � `k� �� � � °Ã� [ corm[ � h[ p� Dp̂ r `h[ p� _̀
Ikc`kèoœ[ � BesehÃ� Ik_rpqoe[ h� @_j ekepqo[ qes[ Ã� Dh̀^qo¾kê[ � v
Bèk^e[ p� Bl j mrq[ ^el k[ h̀pÀ� Sr � j epe¾k� `p� ò pml k_̀ o� [ � h[ p
_̀ j [ k_[ p� _̀ h� _̀ p[ ool hhl � k[ ^el k[ h� j `_e[ kq̀ � h[ � ` û ` h̀k^e[
[ [̂ _uj ê[ � v� h[ � al oj [ ^e¾k� ekq̀ co[ hÃ� [̂ m[ ^eq[ k_l � [ � prp
`pqr_e[ kq̀p� m[ o[ � [ mhê[ o� `h� l̂ kl ^ej èkql � ^èkqœaêl � v
q̀ k̂l h¾cêl �`k�h[ �pl hr^e¾k�_̀ �mol ] h̀j [ p�ò [ h̀pÃ�ej mrhp[ k_l
[ pœ�̀ h�mol cò pl �v�h[ �ekkl s[ ^e¾k�̀ k�̀ h�m[ œpÀ





Dpq̀ � mol v̀ ^ql � nr ` � ò prhq[ � _̀ � h[ � mol mr`pq[ � _̀ � rk
_ep̀ »l � v� _̀ p[ ool hhl � _̀ � rk� mol ql qeml � _̀ � rk[
mh[ q[ al oj [ �_eceq[ h�m[ o[ �hl p�mol ^̀ pl p�[ _j ekepqo[ qesl p
_̀ �ekp̂ oem̂e¾k�l � l̂ j rkê[ ^e¾k�ekq̀ok[ �_̀ kqol �_̀ �rk
l̂ h̀cel �moes[ _l �`k�P[ k[ j <�ar ` �`h�l ] f̀ qesl �moek^em[ hÀ

Bl k� `hhl p� p̀ � [ ] l o_[ � v� d[ ^̀ � ò à ò k^e[ � _̀ � h[ p
ek`aêèk^e[ p� `k�h[ � j [ k`o[ � `k� nr ` � p̀ � ò [ hex[ k�h[ p
[ ^qese_[ _̀ p� _̀ � j [ qoœ̂rh[ Ã� l̂ j rkê[ ^e¾k� v
p̀ crej èkql �[ [̂ _uj êl �v�mol ml ôel k[ �rk[ �pl hr^e¾k
q̀ k̂l h¾cê[ Ã�j l _̀ ok[ �v�[ ^̂ `pe] h̀�m[ o[ �hl p�rpr [ oel p
aek[ h̀p�v�prp�_eà ò kq̀p�ol h̀p� _̀ kqol �v�ar `o[ � _̀ �h[
ekpqeqr^e¾k� `_r [̂ qes[ À� S̀ � d[ � ml _e_l � e_̀ kqeaê[ o� h[
mol ] h̀j <qê[ �[ ^qr [ h�`k� r̂ [ kql �[ �h[ �c`pqe¾k�` p̂ l h[ oÃ
h[ �h̀kqeqr_�`k�h[ �ekp̂ oem̂e¾k�v�rk[ �`se_̀ kq̀ �a[ hq[ �_̀
qo[ kpm[ ò k^e[ � `k� hl p� [ prkql p� aek[ k^èol p� v
[ [̂ _uj êl pÃ�pek�_̀ f[ o�_̀ �m̀kp[ o�`k�h[ �j [ k`o[ �nr `
p̀ � ò [ hex[ � h[ � l̂ j rkê[ ^e¾k� ekq̀ok[ � `kqò � hl p
_eà ò kq̀p�[ ^ql ò p�_̀ �h[ �̂ l j rke_[ _�̀ _r [̂ qes[ À�
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Ph[ q[ al oj [ �_eceq[ hÄ�c`pqe¾k�[ _j ekepqo[ qes[ Ä�j [ qoœ̂rh[
` p̂ l h[ oÄ�̂ d[ q] l qÄ�̂ l j rkê[ ^e¾k�̀ _r [̂ qes[ À

Dpql p� mol ] h̀j [ p� e_̀ kqeaê[ _l pÃ� [ à ^q[ kÃ� _̀ � al oj [
c`k`o[ hÃ� h[ � `aêèk^e[ � `k� hl p� _eà ò kq̀p� mol ^̀ pl p
_̀ kqol � _̀ � h[ � ekpqeqr^e¾kÀ� Dpq̀ � qo[ ] [ fl � _̀ j r `pqo[
^¾j l � h[ � q̀ k̂l hl cœ[ Ã� _̀ qo<p� _̀ � h[ p� mh[ q[ al oj [ p
_eceq[ h̀p�qo[ kpal oj [ k� hl p�mol ^̀ pl p� [ _j ekepqo[ qesl p
`k� rk[ � j [ k`o[ � j <p� a<̂ eh� v� o<me_[ � _̀ � d[ ^̀ o� h[ p
l̂ p[ pÀ�S̀ �mol ml ôel k[ k�h[ p�d̀ oo[ j èkq[ p�k` ^̀ p[ oe[ p

[ _[ mq[ _[ p� [ � [̂ _[ � rpr [ oel � aek[ hÀ� Dpq̀ � mol ql qeml
[ ] l o_[ �hl p�mol ] h̀j [ p�mh[ kq̀ [ _l p�v�pèkq[ �h[ p�] [ p̀ p
m[ o[ �`h�_̀ p[ ool hhl �_̀ �arqrol p�pepq̀ j [ p�j <p�ol ] rpql p
`k�h[ p�ekpqeqr^el k`p�̀ _r [̂ qes[ pÀ
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F`pqe¾k�D_r [̂ qes[ �v�@_j ekepqo[ ^e¾k�Dp̂ l h[ o
T̀ k̂l hl cœ[ � D_r [̂ qes[ � D̄_T̀ ^d°� v
To[ kpal oj [ ^e¾k�Ceceq[ h
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Dpq̀ � `pqr_el � qèk` � l̂ j l � l ] f̀ qesl � e_̀ kqeaê[ o� hl p
`_eaêel p� _̀ kqol � _̀ h� B@P� nr` � mr` _̀ k� p̀ o
pr p̂ `mqe] h̀p� [ � hl p� ` à ^ql p� _̀ � ò pl k[ k^e[ � pr `hl ç
`_eaêel Ã�hl p� r̂ [ h̀p�mr` _̀ k�[ j mheaê[ o�h[ p�ò pmr`pq[ p
`pqor^qro[ h̀p� _ro[ kq̀ � q̀ oò j l ql p� pe� hl p� m̀oœl _l p
ark_[ j `kq[ h̀p�_̀ h�pr `hl � T̄c°�v�_̀ �hl p�`_eaêel p� T̄�°Ã
l̂ ek^e_̀ kÀ
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È ^d[ �_̀ �mr ] hê[ ^e¾kÂ�� � � � INFDNIDRÔ@�BIVIL�Y�@RQUITDBTUR@�DSTRUBTUR@L

@̂` h̀o¾co[ al Ä� [ j `k[ x[ � pœpj ê[ Ä� [ k<hepep� j l _[ hÄ
` à ^ql p�_̀ �peqel Ä�̀ uml pêe¾k�pœpj ê[ À
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Cep̀ »l �Sepj l oò pepq̀kq̀
Ph[ keaê[ ^e¾k�_̀ �Dj `oc`k^e[ p
Pò p̀ os[ ^e¾k�_̀ h�P[ qoej l kel �Hepq¾oêl
R̀ crh[ ^el k`p�_̀ �Bl kpqor ^̂ e¾k
S̀ ^ql o�@p̀ cro[ _l o�̀ �Ikj l ] ehe[ oel
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L[ � E[ r̂hq[ _� _̀ � Bèk^e[ p� Sl ^e[ h̀p� _̀ � h[ � USM@� p̀ � d[
l̂ kpl he_[ _l � l̂ j l � rk� `pm[ ^el � _̀ � al oj [ ^e¾k� ekq̀ co[ hÃ
l̂ j mol j `qe_l � l̂ k� h[ � l̂ j mò kpe¾k� _̀ h� p̀ o� dr j [ kl � v� h[

qo[ kpal oj [ ^e¾k�pl ^e[ hÀ�C̀ kqol �_̀ �`pq[ �a[ r̂hq[ _Ã�h[ �Dp̂ r `h[ �_̀
Ppêl hl cœ[ �_̀ pq[ [̂ �ml o�pr �`kal nr ` �`k�`h�_̀ p[ ool hhl �m̀opl k[ hÃ
`h� ] èk`pq[ o� v� h[ � p[ hr_� j `kq[ hÀ� Sr � mol co[ j [ � al oj [
mol àpel k[ h̀p� l̂ k� rk[ � p¾he_[ � ] [ p̀ � ^èkqœaê[ Ã� uqê[ � v
dr j [ kepq[ Ã� [̂ m[ ^eq[ _l p�m[ o[ �ò pml k_̀ o�_̀ �j [ k`o[ �` à ^qes[
[ �h[ p�k` ^̀ pe_[ _̀ p�mpêl h¾cê[ p�_̀ �h[ �pl ^è_[ _�m[ k[ j `»[ À





L[ �q̀ h̀k` rol mpêl hl cœ[ �`p�rk[ �o[ j [ �fl s̀ k�v�ò ^èkq̀
_̀ kqol �_̀ �h[ �mpêl hl cœ[ Ã�v�pr �procej èkql �d[ �e_l �_̀
h[ � j [ kl � l̂ k� `h� _̀ p[ ool hhl � _̀ � q̀ k̂l hl cœ[ p� _̀ � h[
l̂ j rkê[ ^e¾k� l̂ j l � l̂ j mrq[ _l o[ p� v� q̀ hual kl p

_̀ p_̀ �h[ �_û [ _[ �_̀ �hl p�� � À�S̀ cék�[ hcrkl p�`pqr_el pÃ
prp� s̀ kq[ f[ p� ek^hr v̀ k� j [ vl o� [ ĥ[ k^̀ � `k� h[
`s[ hr [ ^e¾k� ` � ekq̀os̀ k^e¾k� k` rol mpêl h¾cê[ Ã
[ _̀ j <p� _̀ � j [ vl o� mol _r^qese_[ _� m[ o[ � hl p
mol àpel k[ h̀pÀ�P[ o[ �hl p�m[ ^èkq̀p�v�m[ oqêem[ kq̀p�_̀
`pqr_el pÃ�ej mhê[ �rk�[ ^̂ `pl �[ �p̀ osêel p�[ r j `kq[ _l Ã
rpl � ¾mqej l � _̀ h� qèj ml Ã� j <p� ah̀ue] ehe_[ _� m[ o[
_̀ pmh[ x[ j èkql Ã�j <p� l̂ j l _e_[ _�l �h[ �ml pe] ehe_[ _�_̀
q̀ k`o�_e[ ck¾pqêl p�j <p�l ml oqrkl pÀ�Nl �l ] pq[ kq̀Ã�h[
q̀ h̀k` rol mpêl hl cœ[ �d[ �ql j [ _l �j [ vl o�ò h̀s[ k^e[ �`k
[ »l p�ò ^èkq̀pmol _r^ql �_̀ �h[ �m[ k_̀ j e[ �ml o�BOVICç
�� À� L[ p� ò pqoê^el k`p� ej mh̀j `kq[ _[ p� ml o� hl p
cl ] èokl p� [ � kes̀ h� j rk_e[ hl ] hec[ ol k� [ � hl p
mol àpel k[ h̀p� _̀ � h[ � p[ hr_� j `kq[ h� [ � [ _[ mq[ op̀ � [
] oek_[ o�prp� p̀ osêel p� [ � _epq[ k^e[ Ã�hl � nr ` � ò s̀ h¾�h[
k` ^̀ pe_[ _�_̀ �j [ vl ò p�̀ pqr_el p�pl ] ò �̀ h�q̀ j [ À�
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È ^d[ �_̀ �mr ] hê[ ^e¾kÂ�� � � � PSIBOLOFÔ@�ç�TDLDNDUROPSIBOLOFÔ@

T̀ h̀k` rol mpêl hl cœ[ Ä� `s[ hr [ ^el k`p� � [ � � _epq[ k^e[ Ä
q̀ h̀j `_êek[ À

Dk�hl p�m[ œp̀ p�h[ qekl [ j `oê[ kl pÃ� [̂ o[ ^q̀ oex[ _l p�ml o
h[ �a[ hq[ �_̀ � [ ^̂ `pl �[ � q̀ k̂l hl cœ[ p�`k�h[ p�<ò [ p�j <p
[ h̀f[ _[ pÃ� [ pœ� l̂ j l � [ h� ekq̀ok`qÃ� _es̀ opl p� [ rql ò p
l̂ j `kq[ ] [ k� h[ � a[ hq[ � _̀ � `pqr_el p� `k� m[ œp̀ p� _̀ � h[

ò ce¾kÀ� S̀ � `se_̀ k^e[ � h[ � k` ^̀ pe_[ _� _̀ � c`k`o[ o
`pqr_el p� `k� ml ] h[ ^el k`p� h[ qekl [ j `oê[ k[ pÃ� pl ] ò
ql _l � ql j [ k_l � `k� r̂ `kq[ � [ hcrk[ p� mol v̀ ^̂ el k`p
pl ] ò � `h� `ks̀ f̀ ^ej èkql � _̀ � h[ p� ml ] h[ ^el k`p� v� h[
j [ vl o�mò s[ h̀k^e[ � _̀ � _̀ q̀ oel ol � l̂ ckeqesl À�Dk�`pq̀
[ oqœ̂rhl � p̀ � ò sep[ ol k� h[ p� eks̀ pqec[ ^el k`p� pl ] ò
q̀ h̀k` rol mpêl hl cœ[ � ò [ hex[ _[ p� `k� h[ � ò ce¾kÃ� h[ p
`um̀oèk^e[ p� _̀ � hl p� eks̀ pqec[ _l ò pÃ� [ pœ� l̂ j l � h[ p
hej eq[ ^el k`p�nr ` �p̀ �mò p̀ kq[ k�m[ o[ �pr �[ mhê[ ^e¾kÀ
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�S�U

Ǹ rol mpêl hl cœ[ �̂ hœkê[
Ppêl hl cœ[ �̂ l j rkeq[ oe[ �v�_̀ �h[ �p[ hr_
S[ hr_�mé] hê[
T̀ k̂l hl cœ[ �[ mhê[ _[ �[ �h[ �p[ hr_
D_r [̂ ^e¾k�v�al oj [ ^e¾k�mol àpel k[ h

�Ç�½�Î�¥�‹�±�•�Î���•�Ê�•�€�Î���‘ �•���¥�¶�Ç�€�Œ�Ô�½���•
�¥�· �Ô�•�Ê�–�Î���‘ �•���±�€���¥�· �á�•�Î�Ô�¥�Ÿ�€�Œ�¥�¾�·





L[ � mò p̀ kq̀ � eks̀ pqec[ ^e¾k� `s[ hé[ � h[ � ekahr`k^e[ � _̀ h
`pq[ _l � ` j l ^el k[ hÃ� `pm̀^œaê[ j `kq̀ � hl p� kes̀ h̀p� _̀
[ kpè_[ _� v� _̀ mò pe¾kÃ� `k� `h� _̀ p̀ j m̀»l � _̀ � h[ p
[̂ m[ ^e_[ _̀ p� [ q̀ k^el k[ h̀p� p̄l pq̀ ke_[ � v� [ hq̀ok[ kq̀Ã

s̀ hl ^e_[ _�_̀ �mol ^̀ p[ j èkql �v�pm[ k�[ q̀ k^el k[ h°�`k
m̀opl k[ p� nr ` � m[ _̀ ^èol k� h[ � `kàoj `_[ _� ml o
BOVICç�� �v�[ nr `hh[ p�nr ` �kl �h[ �m[ _̀ ^èol k�_ro[ kq̀
hl p� [ »l p� � � � � ç� � � � � `k� P[ k[ j <À� p̀ � rqehexl � rk
_ep̀ »l � qo[ kps̀ op[ h� kl � `um̀oej `kq[ hÃ� l̂ k� rk[
j r `pqo[ � _eoece_[ � _̀ � �� � � [ _rhql pÀ� p̀ � [ mhê[ ol k
ekpqor j `kql p�`pq[ k_[ oex[ _l p� l̂ j l �`h�eks̀ kq[ oel �_̀
[ kpè_[ _�_̀ �À ^g� Ā@I°Ã�`h�eks̀ kq[ oel �_̀ �_̀ mò pe¾k
_̀ � À ^g� ĀCI°Ã� h[ � mor` ] [ � _̀ � p̀ k_̀ ol p� T̄DSDN°� v
pr ] mor` ] [ p� _̀ h� W@ISçIV� R̄̀ q̀ k^e¾k� _̀ � Cœceql p� v
Bh[ s̀ p°À
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È ^d[ �_̀ �mr ] hê[ ^e¾kÂ�� � � � PSIBOLOFÔ@

BOVICç�� Ä�[ q̀ k^e¾kÄ�[ kpè_[ _Ä�_̀ mò pel kÄ�ark^el k`p
l̂ ckeqes[ pÄ�k` rol mpêl hl ce[ Â�P[ k[ j <
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�S�W

Ǹ rol mpêl hl cœ[ �Bhœkê[
Ppêl hl cœ[ �Bhœkê[ �v�Ppenre[ qoœ[
S[ hr_�Pé] hê[ �v�Dme_̀ j el hl cœ[ �̀ k�P[ k[ j <
Iks̀ pqec[ ^e¾k�Ppêl m[ ql h¾cê[
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L[ �sel h̀k^e[ �d[ ^e[ �h[ �j r f̀ o� l̂ kqeké[ �pèk_l �rkl �_̀
hl p�j [ vl ò p�_̀ p[ aœl p�pl ^e[ h̀p�v�_̀ �p[ hr_�mé] hê[ �`k
@j uoê[ � L[ qek[ Ã� v� P[ k[ j <� kl � ` p̂ [ m[ � _̀ � `pq[
ò [ he_[ _À�@�m̀p[ o�_̀ h�[ s[ k^̀ �`k�ml hœqê[ p�mé] hê[ pÃ
h[ p�^eao[ p�_̀ �à j êe_el �v�sel h̀k^e[ �_̀ �cuk`ol �pecr`k
pèk_l �[ h[ oj [ kq̀ pÀ
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Pl hœqê[ p�Pé] hê[ p�v�L̀ ceph[ ^e¾k
S[ hr_�Pé] hê[ �v�S̀ osêel p�Sl ^e[ h̀p
S̀ croe_[ _�v�Jrpqêe[ �P̀ k[ h
D_r [̂ ^e¾k�v�Pò s̀ k^e¾k�Sl ^e[ h
Ooc[ kex[ ^el k`p�Nl �Fr ] `ok[ j `kq[ h̀p� ŌNFp°�v
Sl ^è_[ _�Beseh

�Ç�½�Î�¥�‹�±�•�Î���•�Ê�•�€�Î���‘ �•���¥�¶�Ç�€�Œ�Ô�½���•
�¥�· �Ô�•�Ê�–�Î���‘ �•���±�€���¥�· �á�•�Î�Ô�¥�Ÿ�€�Œ�¥�¾�·

Vel h̀k^e[ � _̀ � cuk`ol Ä� à j ekêe_el Ä� kl oj [ hex[ ^e¾kÄ
`pq̀ ò l qeml pÄ�P[ k[ j <À

�Ç�€�±�€�‹�Ê�€�Î���Œ�±�€�á�•�]





Dh�VIH�SIC@�`p�rk[ �_̀ �h[ p�ekà ^̂ el k`p�j <p�h̀q[ h̀p�[
kes̀ h�j rk_e[ hÃ�[ à ^q[ k_l �`k�`h�� � � � �[ �� � À� �j ehhl k`p
_̀ � m̀opl k[ pÃ� _̀ � h[ p� r̂ [ h̀p� � À� � j ehhl k`p� p̀
`k r̂ `kqo[ k� `k� L[ qekl [ j uoê[ � v� `h� B[ oe] `À� L[
[ _d̀ ò k^e[ �[ h�qo[ q[ j èkql �[ kqeoò qol seo[ h� T̄@R°�pecr`
pèk_l � `h� a[ ^ql o� ^oœqêl � m[ o[ � l̂ kqol h[ o� `pq[
`kàoj `_[ _À� Dk� @j uoê[ � v� `h� B[ oe] ` � h[ � `me_̀ j e[
[ à ^q[ � _̀ pmol ml ôel k[ _[ j `kq̀ � [ � ^èoq[ p
ml ] h[ ^el k`pÃ�ek^hr v̀ k_l �[ �m̀opl k[ p�nr ` �praò k�_̀
`kàoj `_[ _̀ p� j `kq[ h̀pÃ� l̂ k� [̂ ò k^e[ p� pl ^e[ h̀p� v
] [ fl �`pqecj [ Ã�hl �nr ` �_eaêrhq[ �h[ �] r `k[ �[ _d̀ ò k^e[
_̀ � hl p� m[ ^èkq̀pÀ� O] f̀ qesl Â� Dpq[ ] h̀^̀ o� h[ � ò h[ ^e¾k
`kqò � `pqecj [ qex[ ^e¾kÃ� [̂ he_[ _� _̀ � se_[ � v� s[ oe[ ] h̀p
mpêl pl ^e[ h̀p� l̂ k� h[ � [ _d̀ ò k^e[ � [ h� qo[ q[ j èkql
[ kqeoò qol seo[ h� `k� m[ ^èkq̀p� l̂ k� VIH� h[ � Bhœkê[ � _̀
Dkàoj `_[ _̀ p�Ikà ^̂ el p[ p�_̀ h�Hl pmeq[ h�S[ kql �Tl j <p
`k� h[ � Ber_[ _� _̀ � P[ k[ j <Ã� `kqò � hl p� [ »l p� � � � � � v
� � � � À�
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�‘ �•���•�· �ž�•�Ê�¶�•�‘ �€�‘ �•�Î���¥�· �ž�•�Œ�Œ�¥�½�Î�€�Î���‘ �•�±���£�½�Î�Ç�¥�Ô�€�±���Î�€�· �Ô�½���Ô�½�¶�•�Î���•�· ���±�€
�Œ�¥�×�‘ �€�‘ ���‘ �•���Ç�€�· �€�¶�•�e���•�· �Ô�Ê�•���±�½�Î���€�»�½�Î���T�R�T�T���è���T�R�T�V�p

�$�X�W�R�U�����&�D�U�O�R�V���*�X�]�P�¾�Q���_���' �L�U�H�F�W�R�U���G�H���7�H�V�L�V�����' �U�D�����6�D�U�D�K���6�D�V�V�R���_���&�R���D�V�H�V�R�U���G�H���W�H�V�L�V�����' �U�D�����' �L�D�Q�D
�2�Y�L�H�G�R���_���&�R���D�V�H�V�R�U���P�H�W�R�G�R�O�Ð�J�L�F�R���\���H�V�W�D�G�Ê�V�W�L�F�R�����' �U�����$�G�D�P���7�U�D�W�Q�H�U
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VIHÄ�`pqecj [ Ä�`kàoj `_[ _̀ p�j `kq[ h̀pÄ�[ _d̀ ò k^e[ Ä
s[ oe[ ] h̀p�pl ^el _̀ j l co<aê[ pÀ

S̀ � ò [ hex¾� rk� `pqr_el � _̀ p̂ oemqesl � qo[ kps̀ op[ h
l̂ oò h[ ^el k[ hÃ� `k� _l k_̀ � p̀ � ek^hrv¾� [ � �� �

m[ oqêem[ kq̀p�[ _rhql p� l̂ k� j <p�_̀ � � � j ` p̀ p� _̀ kqol
_̀ h�mol co[ j [ �_̀ �T@R�_̀ �h[ �Bhœkê[ �_̀ �Dkàoj `_[ _̀ p
Ikà ^̂ el p[ p� _̀ h� Hl pmeq[ h� S[ kql � Tl j <pÄ� `k� _l p
corml pÃ� rk� corml � _̀ � m[ ^èkq̀p� [ _d̀ ò kq̀p� [ h
qo[ q[ j èkql � k̄*� � °� v� rk� corml � _̀ � kl � [ _d̀ ò kq̀ p
k̄*� � °À� P[ o[ � j `_eo� h[ p� _eà ò kq̀p� s[ oe[ ] h̀p� p̀
rqehex[ ol k�_epqekq[ p�` p̂ [ h[ pÀ�P[ o[ � j `_eo�`pqecj [ � p̀
rp¾�h[ �Dp̂ [ h[ �_̀ �Dpqecj [ �`k�m[ ^èkq̀p� l̂ k�VIH�_̀
À oc`oÀ�B[ he_[ _�_̀ �se_[ �p̀ �j e_e¾� l̂ k�h[ �` p̂ [ h[ �SEç
� � � _̀ � Veh[ crqÀ� L[ � [ _d̀ ò k^e[ � [ � h[ � T̀ o[ me[
@kqeoò qol seo[ h� p̀ � l ] qrsl � l̂ k� h[ � ` p̂ [ h[ � Sej mheaè_
M̀ _ê[ qel k� @_d̀ ò k^̀ � Qr`pqel kk[ eò � S̄M@Q°� v
aek[ hj `kq̀ � p̀ � rp[ ol k� h[ � ` p̂ [ h[ � P[ qèkq� H̀ [ hqd
Qr`pqel kk[ eò � P̄HQç� °�m[ o[ � j `_eo� _̀ mò pe¾kÃ�v�h[
` p̂ [ h[ � _̀ � F`k`o[ h� @kuèqv� Cepl o_̀ o� F̄@Cç� °� m[ o[
j `_eo�[ kpè_[ _À�@_̀ j <pÃ�hl p�m[ oqêem[ kq̀p�hh̀k[ ol k
rk[ � `k r̂ `pq[ � m[ o[ � l̂ kl ^̀ o� h[ p� s[ oe[ ] h̀p
pl ^el _̀ j l co<aê[ pÀ�
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S[ hr_�Pé] hê[ �v�Pol co[ j [ p�_̀ �VIH�SIC@
@q̀k^e¾k�Bhœkê[ �v�S̀ osêel p�_̀ �S[ hr_�M̀ kq[ h
Pl hœqê[ �Sl ^e[ h�v�C̀ ò ^dl p�Hr j [ kl p
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Dh�^<k^̀ o�`p�rk[ �_̀ �h[ p�`kàoj `_[ _̀ p�j <p�h̀q[ h̀p�v
q̀ j e_[ p�[ �kes̀ h�j rk_e[ hÀ�Dpq̀ �m[ _̀ ^ej èkql �kl �pl hl
ekahr v̀ � `k� h[ � p[ hr_� aœpê[ � _̀ � hl p� m[ ^èkq̀Ã� pekl
q[ j ] euk� `k� pr � ] èk`pq[ o� ` j l ^el k[ h� v� [̂ he_[ _� _̀
se_[ À�Pl o�l qol �h[ _l Ã�h[ �m̀ô ` m̂e¾k�_̀ h�pr f̀ ql �pl ] ò �pr
l̂ k_êe¾k�ò prhq[ �ark_[ j `kq[ h�`k�h[ �al oj [ �`k�h[ �nr `

[ aol kq[ o<� `h� ^<k^̀ oÀ� Dk� hl p� m[ ^èkq̀p� l k l̂ h¾cêl p
m̀oq̀ k`^èkq̀p� [ � ml ] h[ ^el k`p� ek_œc`k[ pÃ� h[
m̀ô ` m̂e¾k� _̀ � h[ � `kàoj `_[ _� `pq<� hec[ _� [ � prp
s[ hl ò p� r̂hqro[ h̀p� v� ^ò `k^e[ pÀ� @_̀ j <pÃ� mr` _̀ k
mò p̀ kq[ op̀ �] [ oò o[ p�[ _êel k[ h̀p�`k�h[ �[ ^̂ `pe] ehe_[ _
[ � h[ � [ q̀ k^e¾k� j u_ê[ Ã� [ pœ� l̂ j l � a[ ^ql ò p
pl ^el ` l̂ k¾j êl p�nr ` �ekahr v̀ k�`k�h[ �m̀ô ` m̂e¾k�v�`h
j [ k` fl �_̀ �h[ �̀ kàoj `_[ _À�Pl o�q[ h�j l qesl Ã�̀ h�l ] f̀ qesl
_̀ �`pq[ �eks̀ pqec[ ^e¾k�ar ` �_̀ q̀ oj ek[ o�h[ �m̀ô ` m̂e¾k
_̀ � `kàoj `_[ _� v� [̂ he_[ _� _̀ � se_[ � _̀ � m[ ^èkq̀p
ek_œc`k[ p� qo[ q[ _l p� `k� `h� Ikpqeqrql � Ok l̂ h¾cêl � _̀
P[ k[ j <�_ro[ kq̀ �̀ h�� � � � À�
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P̀ ô ` m̂e¾k�_̀ �̀ kàoj `_[ _Ä�̂ [ he_[ _�_̀ �se_[ Ä�̂ <k^̀ oÄ
ml ] h[ ^el k`p�ek_œc`k[ pÄ�[ aol kq[ j èkql À

Dh� `pqr_el � ar ` � _̀ � qeml � _̀ p̂ oemqesl Ã� j euql � v
qo[ kps̀ op[ hÀ�L[ �j r `pqo[ �`pqrsl � l̂ j mr`pq[ �ml o�� � �
m̀opl k[ p� j [ vl ò p� _̀ � `_[ _� m̀oq̀ k`^èkq̀p� [
mr` ] hl p� l oecek[ oel pÃ� _ese_e_l p� `k� _l p� corml p� _̀
`pqr_el Â� �� � � ek_ese_r l p� l̂ k� rk� _e[ ck¾pqêl p� _̀
^<k^̀ o�v��� � �nr ` �kl �q̀ kœ[ k�_êd[ �`kàoj `_[ _À�Ll p
_[ ql p�pl ^el _̀ j l co<aêl p� p̀ � ò l̂ h̀^q[ ol k� [ �qo[ sup
_̀ � rk[ � `k r̂ `pq[ À� T[ j ] eukÃ� p̀ � ` j mh̀[ ol k� h[ p
pecr èkq̀p� ` p̂ [ h[ pÂ� Aoèa� Ihhk`pp� P̀ ô `mqel k
Qr`pqel kk[ eò � ĀIPQ°� v� Td̀ � Wl oh_� H̀ [ hqd
Ooc[ kex[ qel k� Qr [ heqv� l a� Leà � ¯WHOQOLçARDE°À� Dk
r̂ [ kql �[ �h[ �ò l̂ h̀ ^̂ e¾k�_̀ �hl p�_[ ql p� r̂ [ heq[ qesl pÃ�p̀

hh̀s[ ol k� [ � [̂ ] l � `kqò sepq[ p�p̀ j èpqor^qro[ _[ p� l̂ k
�� � m[ ^èkq̀p� m[ o[ � l̂ kl ^̀ o� j <p� [ � _̀ q[ hh̀� h[
m̀ô ` m̂e¾k�nr ` �ml p̀ `k�_̀ �h[ �̀ kàoj `_[ _À
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Ok l̂ hl cœ[ �v�@q̀k^e¾k�S[ keq[ oe[
S[ hr_�M̀ kq[ h�v�B[ he_[ _�_̀ �Ve_[
Pl hœqê[ p�Pé] hê[ p�v�C̀ ò ^dl p�Ik_œc`k[ p
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Dh� qo[ pql okl � ] eml h[ o� `p� rk[ � l̂ k_êe¾k� mpenre<qoê[
^o¾kê[ � nr ` � [ à ^q[ � peckeaê[ qes[ j `kq̀ � kl � pl hl � [ h
ek_ese_r l �_e[ ckl pqê[ _l Ã�pekl �q[ j ] euk�[ �pr �`kqol kl
a[ j ehe[ o�j <p�̂ ` ô [ kl À�Dk�̀ p̀ �̂ l kq̀ uql Ã�hl p�a[ j ehe[ ò p
pr` h̀k�_̀ p̀ j m̀»[ o�rk�ol h�[ ^qesl � l̂ j l � r̂e_[ _l ò pÃ
[ l̂ j m[ »[ kq̀p� v� aecro[ p� _̀ � [ ml vl � ` j l ^el k[ hÃ� hl
r̂ [ h� mr` _̀ � c`k`o[ o� ej mhê[ ^el k`p� ` j l ^el k[ h̀pÃ

mpêl h¾cê[ p� v� pl ^e[ h̀p� nr ` � ò nr èò k� p̀ o
l̂ j mò k_e_[ p� _̀ p_̀ � rk� `kal nr ` � ^hœkêl � v

dr j [ kex[ _l À
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�Ê�•�Î�×�¶�•�·

�Î�����;�I�����<�����@�ñ�ü���<���( �ò�@�\�\�\
�€�;�I�����F�����)�����ñ�ý�ý���@�/���ñ���#�ñ
�F���@���@���ý�/�( �9�#���F�ñ��
Q��

Ppêl hl cœ[ �Bhœkê[ �v�Ppêl q̀ o[ me[ �E[ j ehe[ o
S̀ osêel p�_̀ �S[ hr_�M̀ kq[ h�Bl j rkeq[ oe[
To[ ] [ fl �Sl ^e[ h�v�@ml vl �Sl ^el p[ keq[ oel
Ppenre[ qoœ[ �v�Ǹ rol hl cœ[
Pl hœqê[ p� _̀ � S[ hr_� v� C̀ ò ^dl p� _̀ h
P[ ^èkq̀ �Bre_[ _l o
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Ll p�m[ _ò p�_̀ �ke»l p� l̂ k�TD@�ò ml oq[ k�m̀l o�p[ hr_
j `kq[ h� v� j <p� _eaêrhq[ _̀ p� `k� `h� [ m̀cl � nr ` � hl p
m[ _ò p�_̀ �ke»l p�k` rol qœmêl pÀ�Dpqr_el p�mò sel p�d[ k
p̀ »[ h[ _l �nr ` �`h�[ m̀cl �ekp̀ crol �`k� r̂e_[ _l ò p�_̀
ke»l p� l̂ k�TD@� p̀ � [ pl ^e[ � l̂ k� j [ vl ò p� kes̀ h̀p� _̀
`pqoupÃ� [ kpè_[ _� v� _̀ mò pe¾kÃ� `pm̀^e[ hj `kq̀
r̂ [ k_l �h[ � p̀ s̀ oe_[ _� _̀ �hl p�pœkql j [ p� `p� [ hq[ À�Dpq̀

`pqr_el � qrsl � l̂ j l � l ] f̀ qesl � l̂ j m[ o[ o� h[ � p[ hr_
j `kq[ h�m[ ò kq[ h�v�`h�[ m̀cl �¯̂ l kahêql �v�^̀ ô [ kœ[ °�`k
m[ _ò p�_̀ �ke»l p�̂ l k�l �pek�TD@À
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S[ hr_�M̀ kq[ h�P̀ _e<qoê[ �v�E[ j ehe[ o
Ikq̀os̀ k^e¾k�`k�To[ pql okl �_̀ h�Dpm̀^qol �@rqepq[
T̄D@°
Ppêl hl cœ[ �_̀ h�C̀ p[ ool hhl
Pl hœqê[ p� _̀ � @ml vl � [ h� Bre_[ _l o� v� S̀ osêel p
Sl ^e[ h̀p
Ǹ rol mpêl hl cœ[ �v�S̀ osêel p�_̀ �R̀ d[ ] eheq[ ^e¾k

�Ç�½�Î�¥�‹�±�•�Î���•�Ê�•�€�Î���‘ �•���¥�¶�Ç�€�Œ�Ô�½���•
�¥�· �Ô�•�Ê�–�Î���‘ �•���±�€���¥�· �á�•�Î�Ô�¥�Ÿ�€�Œ�¥�¾�·

�Ç�€�±�€�‹�Ê�€�Î���Œ�±�€�á�•�]

�T�W





�‘ �•�Ê�•�Œ�£�½��
�è���Œ�¥�•�· �Œ�¥�€�Î
�Ç�½�±�§�Ô�¥�Œ�€�Î

L[ �E[ r̂hq[ _�_̀ �C̀ ò ^dl �v�Bèk^e[ p�Pl hœqê[ p�_̀ �h[ �USM@�p̀
`kal [̂ �`k�h[ �al oj [ ^e¾k�ekq̀ co[ h�_̀ �[ ] l c[ _l p�v�hœ_̀ ò p� l̂ k
sl [̂ ^e¾k� mé] hê[ Ã� mol j l sèk_l � mol àpel k[ h̀p
l̂ j mol j `qe_l p� l̂ k�h[ �frpqêe[ Ã�h[ �uqê[ �v�`h�p̀ osêel �pl ^e[ hÀ

Sr � j l _̀ hl � `_r [̂ qesl � `nrehe] o[ � h[ � q̀ l oœ[ � froœ_ê[ � l̂ k� h[
mo<̂ qê[ Ã� [̂ m[ ^eq[ k_l � [ � hl p� `pqr_e[ kq̀p� m[ o[ � [ k[ hex[ oÃ
ekq̀omò q[ o� v� [ mhê[ o� h[ p� kl oj [ p� l̂ k� ò pml kp[ ] ehe_[ _� v
p̀ kqe_l �^oœqêl À�@_̀ j <pÃ�`ka[ qex[ �`h�`pqr_el �_̀ �h[ p�^èk^e[ p
ml hœqê[ p� l̂ j l � rk� meh[ o� ark_[ j `kq[ h� m[ o[ � l̂ j mò k_̀ o� v
m[ oqêem[ o� [ ^qes[ j `kq̀ � `k� hl p� mol ^̀ pl p� pl ^e[ h̀p� v
cr ] `ok[ j `kq[ h̀pÃ�al oq[ h̀^èk_l �[ pœ�̀ h�Dpq[ _l �_̀ �C̀ ò ^dl À





Dpq[ � eks̀ pqec[ ^e¾k� qèk` � l̂ j l � aek[ he_[ _� _̀ f[ o
p̀ kq[ _[ p� h[ p� ] [ p̀ p� _̀ � rk[ � mol mr`pq[ � m[ o[ � rk[
arqro[ � h̀ceph[ ^e¾k� `k� h[ � [̂ oò o[ � _̀ ml oqes[ � `k
d[ hq̀ol aehe[ �`k�h[ �R̀ mé] hê[ � _̀ �P[ k[ j <À�S̀ �ek_[ c[
h[ p� _es̀ op[ p� al oj [ p� `k� h[ p� nr ` � h[ � ^ò [ ^e¾k� _̀ � h[
[̂ oò o[ � _̀ ml oqes[ � `k� d[ hq̀ol aehe[ � v� `h� _̀ ò ^dl

_̀ ml oqesl �pl k�ark^el k[ h̀p�m[ o[ �hl p� [ qh̀q[ p�v�^¾j l
j ` fl o[ oœ[ k� prp� l̂ k_êel k`p� _̀ � qo[ ] [ fl � j `_e[ kq̀
l̂ kqo[ ql pÀ� S̀ � ò [ hex¾� rk� [ k<hepep� _̀ � h[ � h̀ceph[ ^e¾k

sec`kq̀ � `k� j [ q̀ oe[ � _̀ � _̀ ml oq̀ � `k� P[ k[ j <� v� p̀
l̂ j m[ o¾� l̂ k� l qo[ p� kl oj [ qes[ p� _̀ � m[ œp̀ p� l̂ j l

Ao[ peh�v�Dpm[ »[ Ã�h[ p� r̂ [ h̀p�`pq<k�j <p�_̀ p[ ool hh[ _[ p
`k� ^¾j l � p̀ � j [ k` f[ � h[ � ek_rpqoe[ � _̀ ml oqes[ � `k� h[
[ ^qr [ he_[ _À
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C̀ ò ^dl � _̀ ml oqesl Ä� h̀ceph[ ^e¾kÄ� [̂ oò o[ � _̀ ml oqes[ Ä
frpqêe[ �_̀ ml oqes[ À
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C̀ ò ^dl �C̀ ml oqesl �v�L̀ ceph[ ^e¾k
H[ hq̀ol aehe[ �P[ k[ j `»[ �̄ È _̀ o[ ^el k`p�v�@qh̀q[ p°
F`pqe¾k�C̀ ml oqes[ �v�Pl hœqê[ p�Pé] hê[ p
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L[ �E[ r̂hq[ _�_̀ �@onreq̀ ^qro[ �v�Cep̀ »l �_̀ �h[ �USM@�ò j l kq[
prp�l oœc`k`p�[ h�� �_̀ �_êèj ] ò �_̀ ��� � � Ã� l̂ k�h[ �^ò [ ^e¾k�_̀
h[ �Dp̂ r `h[ �_̀ �@onreq̀ ^qro[ �Dpqor^qro[ hÃ�hl �nr ` �h[ � l̂ kpqeqrv¾
l̂ j l � h[ � p̀ crk_[ � ` p̂ r `h[ � _̀ � [ onreq̀ ^qro[ � _̀ h�m[ œpÀ�To[ p

[ »l p�_̀ �^ò ^ej èkql �v�`sl hr^e¾k�[ [̂ _uj ê[ Ã�p̀ �`pq[ ] h̀^e¾
l aêe[ hj `kq̀ � l̂ j l �a[ r̂hq[ _Ã�ek l̂ oml o[ k_l �h[ p� [̂ oò o[ p�_̀
@onreq̀ ^qro[ � Dpqor^qro[ hÃ� Cep̀ »l � Fo<aêl Ã� Cep̀ »l � _̀
Ikq̀ oel ò p�v�Cep̀ »l �v�M̀ ô [ _̀ l � _̀ �Ml _[ pÀ�@̂qr [ hj `kq̀Ã
`pq[ �a[ r̂hq[ _�p̀ �_epqekcr` �ml o�al j `kq[ o�h[ �^ò [ qese_[ _Ã�h[
ekkl s[ ^e¾k� v� h[ � p̀ kpe] ehe_[ _� `pquqê[ Ã� al oj [ k_l
mol àpel k[ h̀p� [̂ m[ ^̀ p� _̀ �_ep̀ »[ o� `pm[ ^el p�v�mol mr`pq[ p
sepr [ h̀p�nr ` �ò pml k_̀ k�_̀ �j [ k`o[ �ark^el k[ h�v�[ oqœpqê[ �[
h[ p�k` ^̀ pe_[ _̀ p�_̀ �h[ �pl ^è_[ _À





Dpq̀ � `pqr_el � qèk` � l̂ j l � l ] f̀ qesl � e_̀ kqeaê[ o� hl p
`_eaêel p� _̀ kqol � _̀ h� B@P� nr` � mr` _̀ k� p̀ o
pr p̂ `mqe] h̀p� [ � hl p� ` à ^ql p� _̀ � ò pl k[ k^e[ � pr `hl ç
`_eaêel Ã�hl p� r̂ [ h̀p�mr` _̀ k�[ j mheaê[ o�h[ p�ò pmr`pq[ p
`pqor^qro[ h̀p� _ro[ kq̀ � q̀ oò j l ql p� pe� hl p� m̀oœl _l p
ark_[ j `kq[ h̀p�_̀ h�pr `hl � T̄c°�v�_̀ �hl p�`_eaêel p� T̄�°Ã
l̂ ek^e_̀ kÀ
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@̂` h̀o¾co[ al Ä� [ j `k[ x[ � pœpj ê[ Ä� [ k<hepep� j l _[ hÄ
` à ^ql p�_̀ �peqel Ä�̀ uml pêe¾k�pœpj ê[ À

�Ê�•�Î�×�¶�•�·

�Î�����;�I�����<�����@�ñ�ü���<���( �ò�@�\�\�\
�€�;�I�����F�����)�����ñ�ý�ý���@�/���ñ���#�ñ
�F���@���@���ý�/�( �9�#���F�ñ��
Q��

Cep̀ »l �Sepj l oò pepq̀kq̀
Ph[ keaê[ ^e¾k�_̀ �Dj `oc`k^e[ p
Pò p̀ os[ ^e¾k�_̀ h�P[ qoej l kel �Hepq¾oêl
R̀ crh[ ^el k`p�_̀ �Bl kpqor ^̂ e¾k
S̀ ^ql o�@p̀ cro[ _l o�̀ �Ikj l ] ehe[ oel
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