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Ar pek` ppç_oes` k� q̀ ^dkl hl cv� ^[ k� ek^hr _` � [ � ] ol [ _
pm̀ ^qor j � l a� _eceq[ h� ekeqe[ qes` p� [ k_� moel oeqè p� al o
l oc[ kex[ qel kp� [ k_� qd` eo� _` ^epel kçj [ g` opÀ� Ik� qdep
pr os` vÃ� l r o� pm̀ ^eaê � _` aekeqel k� al o� qdep� q̀ oj Ã� r p̀ _
^l kpepq̀ kqhv� qdol r cdl r q� qd` � ò ml oqÃ� ek^hr _` p� qd`
al hhl t ekc�_eceq[ h�ekeqe[ qes` p�mol f̀ ^qpÂ

Bhl r _�pl hr qel kp
C` sOmp
Br pql j �pl aqt [ ò �[ mmhê [ qel k�_` s` hl mj ` kq
Ar pek` pp�mol ^` pp�[ r ql j [ qel kÃ�ek^hr _ekc
Q@�[ k_�RP@
DçBl j j ` ô ` �mh[ qal oj p�¦ �q̀ ^dkl hl cv
ekq̀ co[ qel k
Bv] ` op` ^r oeqv

WH@T�IS�AUSINDSSçCRIVDN
TDBHNOLOFYË

X^` h[ ^l ò � m[ oqk` ò _� t eqd� Sr os` vMl kg` v� ql � pr os` v
q̀ ^dkl hl cv� ] r pek` pp� ` u` ^r qes` p� [ k_� h̀ [ _` op� [ ^ol pp
s[ oel r p� ek_r pqoè p� [ k_� ^l j m[ kv� pex` p� t eqdek� qd`
Ukeq̀ _�Sq[ q̀ pÀ

�

SURVDY�MDTHOCOLOFY

Tl q[ h�R` pml k_` kqp
� �

Sr os` v�P` oel _
Nl s�� � � � �ç�J[ k�� � � �

Sr os` v�Ll ^[ qel k
Ukeq̀ _�Sq[ q̀ p

@hh�pr os` v� ò pml k_` kqp� [ ò � p̀ kel o� ` u` ^r qes` p� l a�qd`
BçSr eq̀ Ã�_esepel k[ h�col r m�d` [ _pÃ�l t k` opÃ�IT�_` ^epel kç
j [ g` opÃ� mol f̀ ^q� j [ k[ c` opÃ� ] r pek` pp� [ k[ hvpqpÃ
pl aqt [ ò �` kcek` ` opÃ�l o�q̀ ^dkl hl cv�^l kpr hq[ kqpÀ
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�' �L�V�F�R�Y�H�U���W�K�H���)�X�W�X�U�H�����;�F�H�O�D�F�R�U�H�
�V������ �������6�W�D�W�H���R�I���%�X�V�L�Q�H�V�V���' �U�L�Y�H�Q���7�H�F�K�Q�R�O�R�J�\���V�X�U�Y�H�\���U�H�S�R�U�W
�G�H�O�L�Y�H�U�V���W�K�U�L�O�O�L�Q�J���L�Q�V�L�J�K�W�V���L�Q�W�R���F�X�W�W�L�Q�J���H�G�J�H���W�U�H�Q�G�V���D�Q�G���F�K�D�O�O�H�Q�J�H�V���D�W���W�K�H���L�Q�W�H�U�V�H�F�W�L�R�Q���R�I���E�X�V�L�Q�H�V�V
�D�Q�G���W�H�F�K�Q�R�O�R�J�\�����: �H�
�Y�H���F�R�O�O�H�F�W�H�G���U�H�V�S�R�Q�V�H�V���I�U�R�P���L�Q�I�O�X�H�Q�W�L�D�O���W�H�F�K�Q�R�O�R�J�\���O�H�D�G�H�U�V���D�F�U�R�V�V���G�L�Y�H�U�V�H
�L�Q�G�X�V�W�U�L�H�V�����L�Q�F�O�X�G�L�Q�J���V�H�Q�L�R�U���H�[�H�F�X�W�L�Y�H�V�����,�7���G�H�F�L�V�L�R�Q���P�D�N�H�U�V�����D�Q�G���S�U�R�M�H�F�W���P�D�Q�D�J�H�U�V���L�Q���W�K�H���8�6��
�(�[�S�O�R�U�H���L�Q�G�X�V�W�U�\���W�U�D�Q�V�I�R�U�P�L�Q�J���W�U�H�Q�G�V���D�V���E�X�V�L�Q�H�V�V���D�F�X�P�H�Q���F�R�Q�Y�H�U�J�H�V���Z�L�W�K���W�H�F�K�Q�R�O�R�J�L�F�D�O���S�U�R�Z�H�V�V��
�7�K�L�V���U�H�S�R�U�W���R�S�H�Q�V���D���Z�L�Q�G�R�Z���L�Q�W�R���D�Q���H�[�F�L�W�L�Q�J���Z�R�U�O�G���R�I���L�Q�Q�R�Y�D�W�L�R�Q��

Qr ` pqel kp�vl r �j [ v�] ` �ekq̀ ò pq̀ _�ekÂ
�À�Wd[ q�col r k_] ò [ gekc�q̀ ^dkl hl cè p�t ehh�peckeaê [ kqhv�ej m[ ^q�] r pek` pp̀ p�t eqdek�qd` �k` uq�aes` �v` [ opË
� À�A[ p̀ _�l k�pr os` v�aek_ekcpÃ�dl t �[ ò �l oc[ kex[ qel kp�moel oeqexekc�] r pek` pp�q̀ ^dkl hl cv�eks` pqj ` kqp�ek�� � � � Ë
� À�Wd[ q�g` v�] ` k` aeqp�^[ k�l oc[ kex[ qel kp�[ ^dè s` �qdol r cd�ej mh̀ j ` kqekc�ol ] r pq�] r pek` pp�mol ^` pp�[ r ql j [ qel kË

�

� À�Bhl r _�C` s` hl mj ` kq�[ k_�C` sOmpÂ�Td`
ml t ` o�l a�^hl r _�q̀ ^dkl hl cv�^l kqekr ` p�ql
mol m̀ h�] r pek` pp�qo[ kpal oj [ qel kpÀ�@
ò j [ og[ ] h̀ �� � « �l a�] r pek` pp�q̀ ^dkl hl cv
h̀ [ _` op�mh[ k�ql �eks` pq�j l ò �l o�qd` �p[ j `
[ j l r kq�l a�qd` eo�� � � � �] r _c` q�ek�^hl r _
_` s` hl mj ` kq�[ k_�C` sOmp�q̀ ^dkl hl cè pÀ
Tl l hp�heg` �Kr ] ` ok` q̀ p�l ô d` pqo[ qel k�[ k_
p̀ os` oh̀ pp�^l j mr qekc�ò sl hr qel kex`
[ mmhê [ qel k�j [ k[ c` j ` kqÃ�p̂ [ h[ ] eheqvÃ�[ k_
` aaê è k^vÀ

� À�Ar pek` pp�Pol ^` pp�@r ql j [ qel kÂ�Td` �oep̀ �l a
ol ] l qê �mol ^` pp�[ r ql j [ qel k�¯RP@°�ep
pqò [ j hekekc�] r pek` pp�l m̀ o[ qel kp�] v
[ r ql j [ qekc�ò m̀ qeqes` �q[ pgpÃ�ò _r ^ekc�` ool opÃ
[ k_�ej mol sekc�` aaê è k^vÀ�Qr [ heqv�[ ppr o[ k^`
[ r ql j [ qel k�ep�[ hpl �c[ ekekc�j l j ` kqr j �ql
` kpr ò �pl aqt [ ò �ò he[ ] eheqvÀ�Sr os` v�ò pr hqp
ek_ê [ q̀ �qd[ q�� � « �l a�aeoj p�[ kqê em[ q̀ �qd`
ej m[ ^q�l a�ol ] l qê p�[ k_�[ r ql j [ qel k
q̀ ^dkl hl cè p�l k�qd` eo�] r pek` pp̀ p�ek�qd` �k` uq
aes` �v` [ opÀ

�À�@I�[ k_�M[ ^dek` �L` [ okekcÂ�� � « �l a�] r pek` pp
q̀ ^dkl hl cv�h̀ [ _` op�] ` hè s` �qd[ q�[ oqeaê e[ h
ekq̀ hhec` k^` �¯@I°�[ k_�j [ ^dek` �h̀ [ okekc�¯ML°
t ehh�ò sl hr qel kex` �qd` eo�] r pek` pp̀ p�ek�qd` �k` uq
aes` �v` [ opÀ�Td` p̀ �q̀ ^dkl hl cè p�` k[ ] h̀
[ r ql j [ qel kÃ�_[ q[ �[ k[ hvpep�al o�s[ hr [ ] h̀
ekpecdqpÃ�[ k_�l s` o[ hh�l oc[ kex[ qel k[ h
` kd[ k^` j ` kqÀ

� À�Dç̂ l j j ` ô ` �Ikkl s[ qel kÂ�Td` �oep̀ �l a
` ç̂ l j j ` ô ` �ep�ò pd[ mekc�] r pek` pp̀ pÀ
@mmol uej [ q̀ hv�� � « �l a�ò pml k_` kqp�[ ^qes` hv
` j ] o[ ^` �` ç̂ l j j ` ô ` �pl aqt [ ò �q̀ ^dkl hl cè p
heg` �j l ] eh̀ �[ mmp�l o�ml ekqçl açp[ h̀ �pvpq̀ j pÀ
Tò k_p�pr ^d�[ p�ej mol s` _�j l ] eh̀ �pdl mmekc
` um̀ oè k^` pÃ�^d[ q] l qp�al o�^r pql j ` o�p̀ osê ` Ã
dvm̀ oçm̀ opl k[ hex[ qel k�qdol r cd�@IÃ�[ k_�sl ê `
p̀ [ ô d�[ ò �pd[ mekc�qdep�_vk[ j ê �p̀ ^ql oÀ

� À�Bv] ` op` ^r oeqv�Poel oeqè pÂ�Weqd�^v] ` o
qdò [ qp�l k�qd` �oep̀ Ã�^v] ` op̀ ^r oeqv�d[ p
] ` ^l j ` �[ �ql m�moel oeqv�al o�] r pek` pp̀ pÀ
Nl q[ ] hvÃ�� � « �l a�ò pml k_` kqp�^l kpe_` o
^v] ` op̀ ^r oeqv�[ j l kc�qd` �ql m�aes` �ej m[ ^qar h
q̀ ^dkl hl cè p�ek�qd` �k` uq�aes` �v` [ opÀ
Dj md[ pexekc�j ` [ pr ò p�heg` �x` ol �qor pq
[ ô deq̀ ^qr ò �[ k_�h̀ s` o[ cekc�@I�al o�qdò [ q
_` q̀ ^qel kÃ�l oc[ kex[ qel kp�al ^r p�l k�mol q̀ ^qekc
p̀ kpeqes` �_[ q[ �[ k_�j eqec[ qekc�qd` �oepgp�l a
^v] ` o[ qq[ ^gpÀ

Td` �ò ml oq�^l k^hr _` p�t eqd�[ ^qel k[ ] h̀ �ekpecdqp
al o�l oc[ kex[ qel kp�[ heckekc�qd` eo�q̀ ^dkl hl cv
pqo[ q̀ cè p�t eqd�] r pek` pp�l ] f` ^qes` pÀ�Iq�decdhecdqp
qd` �ej ml oq[ k^` �l a�` s[ hr [ qekc�q̀ ^dkl hl cv
^l kpr hqekc�aeoj p�] [ p` _�l k�mol s` k�ò h[ qel kpdempÃ
ah̀ ue] h̀ �] r pek` pp�j l _` hpÃ�ek_r pqov�` um̀ oqep` Ã�[ k_
mol aê è k^v�ek�pm̀ ^eaê �q̀ ^dkl hl cè pÀ
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Td` ò � t [ p� [ k� ` s` k� _epqoe] r qel k� l a� ^l j m[ kv� pex`
] [ p` _�l k�qd` �kr j ] ` o�l a�` j mhl v` ` p�[ ^ol pp�qd` �USÀ

Os` o� � � � ò pml k_` kqp� aol j � � � � _eaà ò kq
ek_r pqoè p�m[ oqê em[ q̀ _�ek�qd` �pqr _vÀ�

�&�2�0 �3�$�1�<���6�,�=�(
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Td` � Ar pek` pp� T` ^dkl hl cv� M[ qr oeqv� S^[ h̀ � ep� [ � ^l j mò d` kpes` � ao[ j ` t l og� ql � [ pp̀ pp� [ k_� ^d[ o[ ^q̀ oex` � [ k
l oc[ kex[ qel kÖp� ` sl hr qel k� ek� ekq̀ co[ qekc� [ k_� h̀ s` o[ cekc� q̀ ^dkl hl cv� al o� pqo[ q̀ cê � [ _s[ kq[ c` À� Tdep� p̂ [ h̀
` k^l j m[ pp̀ p�_epqek^q�pq[ c` pÃ�aol j �hej eq̀ _�^[ m[ ] eheqv�ql �[ _s[ k^` _�ekq̀ co[ qel k�[ k_�^l kqekr l r p�ekkl s[ qel kÃ�l aà oekc
[ �kr [ k^` _�r k_` opq[ k_ekc�l a�[ �^l j m[ kvÖp�q̀ ^dkl hl cê [ h�fl r ok` vÀ�Sqr _v�m[ oqê em[ kqp�t ` ò �q[ pg` _�t eqd�e_` kqeavekc
qd` �mò p̀ kq�pq[ qr p�l a�qd` eo�] r pek` ppÖp�q̀ ^dkl hl cv�j [ qr oeqv�p̂ [ h̀ �t eqdek�qd` �^l kq̀ uq�l a�qd` �_` p̂ oemqel kp�mol se_` _
al o�` [ ^d�pq[ c` À

@̂^l o_ekc�ql � [ � ò ^` kq�F[ oqk` o�pqr _vÃ� ] v� � � � � Ã� � � «
l a� BIOp� t ehh� d[ s` � m̀ oal oj [ k^` � j ` qoê p� qè _� ql � qd`
pr pq[ ek[ ] eheqv� l a� qd` � IT� l oc[ kex[ qel kÀ� Av� qo[ s` opekc
qdol r cd� qdep� j l _` hÛp� mol cò ppes` � pq̀ mpÃ� ] r pek` pp̀ p
^[ kÂ

Ds[ hr [ q̀ �qd` eo�q̀ ^dkê [ h�j [ qr oeqv
I_` kqeav�[ ò [ p�al o�ej mol s` j ` kq
@heck�qd` eo�q̀ ^dkl hl cv�ekeqe[ qes` p�t eqd
l s` o[ ô dekc�pqo[ q̀ cê �l ] f̀ ^qes` p

� � « �OE�BOMP@NIDS�RDPORTDC
ER@FMDNTDC�OR�LIMITDC�AUSINDSS
TDBHNOLOFY�M@TURITYÀ�

�7�K�H�� �%�X�V�L�Q�H�V�V�� �7�H�F�K�Q�R�O�R�J�\�� �0�D�W�X�U�L�W�\�� �6�F�D�O�H�� �E�H�F�R�P�H�V�� �D�� �J�X�L�G�L�Q�J�� �F�R�P�S�D�V�V��
�H�Q�D�E�O�L�Q�J���R�U�J�D�Q�L�]�D�W�L�R�Q�V���W�R���Q�D�Y�L�J�D�W�H���W�K�H���G�\�Q�D�P�L�F���O�D�Q�G�V�F�D�S�H���R�I���W�H�F�K�Q�R�O�R�J�\
�D�G�R�S�W�L�R�Q�� �D�Q�G�� �R�S�W�L�P�L�]�D�W�L�R�Q���� �S�U�R�S�H�O�O�L�Q�J�� �W�K�H�P�� �W�R�� �V�X�V�W�D�L�Q�H�G�� �V�X�F�F�H�V�V�� �D�Q�G
�F�R�P�S�H�W�L�W�L�Y�H�Q�H�V�V���L�Q���W�K�H���G�L�J�L�W�D�O���H�U�D��

Q� Â�I_` kqeav�vl r o�l oc[ kex[ qel kÖp�h̀ s` h�l a�ÖAr pek` pp�T` ^dkl hl cv�M[ qr oeqvÖÀ�
S` ` �_` p^oemqel kp�l a�` [ ^d�md[ p` �ek�qd` �^d[ oqÀ�¯p` h̀ ^q�l k` °

�
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Ar pek` pp�h̀ [ _` op�ek�qdep�pqr _v�pq[ q̀ _�qd[ q�qd` eo�ql m�] r pek` pp�^d[ hh̀ kc` � l s` o�qd` �k` uq��ç� �v` [ op�ep�ekah[ qel k�^l pq
j [ k[ c` j ` kqÀ�@̂^l o_ekc�ql �El o] ` pÃ�qd` �È _` o[ h�R̀ p̀ os` �pr ^^` ppar hhv�^r o] ` _�ekah[ qel k�ek�� � � � �t deh̀ �[ s` oqekc�[
ò ^` ppel k� ek� qd` � UÀSÀ� Pò p̀ kqhvÃ� eks` pql op� al ò p̀ ` � [ � pdeaq� ] v� qd` � È _` o[ h� Om̀ k� M[ og` q� Bl j j eqq̀ ` � ¯EOMB°Ã
[ kqê em[ q̀ _�ql �qo[ kpeqel k�aol j �o[ q̀ �deg` p�ql �o[ q̀ �^r qp�] v�j e_ç� � � � À�Y` qÃ�` s` k�ea�qd` �È _�pr ^^` ppar hhv�l ô d` pqo[ q̀ p
[ �c` kqh̀ �` ^l kl j ê �h[ k_ekc�ek�� � � � Ã�` ^l kl j epqp�mò _ê q�qd[ q�ekah[ qel k�t ehh�m̀ opepq�[ ] l s` �qd` �È _Öp�q[ oc` q̀ _�hl kcç
q̀ oj �ekah[ qel k�o[ q̀ �l a�� « À

�%�X�V�L�Q�H�V�V�H�V���U�H�S�R�U�W�H�G���W�K�D�W���W�K�H�L�U���7�R�S�������E�X�V�L�Q�H�V�V���F�K�D�O�O�H�Q�J�H�V���R�Y�H�U���W�K�H���Q�H�[�W��������
�\�H�D�U�V���D�U�H���L�Q�I�O�D�W�L�R�Q���F�R�V�W���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���F�X�V�W�R�P�H�U���U�H�W�H�Q�W�L�R�Q��

@p�ekah[ qel k�^l kqekr ` p�ql �] ` �[ �ql m�moel oeqv�al o�] r pek` pp�h̀ [ _` opÃ�qd` �pqr _v�ò ml oq̀ _�qd[ q�qd` �p̀ ^l k_�ql m�^l k^` ok�ep
^r pql j ` o� ò q̀ kqel kÀ� T` ^dkl hl cv� ` u` ^r qes` p� pdl r h_� al ^r p� l k� pqo[ q̀ cè p� ` kd[ k^ekc� ^r pql j ` o� ` um̀ oè k^` Ã
p̀ [ j h̀ pp�ekq̀ co[ qel kpÃ�[ k_�[ r ql j [ qel k�ql �ek^ò [ p̀ �^r pql j ` o�ò q̀ kqel kÀ�

T[ h̀ kq� ò ^or eqj ` kq� [ k_� g` ` mekc� cl l _� ` j mhl v` ` p� o[ kg� k` uq� [ p� [ � ql m� ] r pek` pp� ^l k^` okÀ� Tt l � q̀ ^dkl hl cê [ h
[ _s[ k^` j ` kqp� kl q̀ _� [ p� ] ` ^l j ekc� m[ oq� l a� qd` � ò ^or eqekc� h[ k_p̂ [ m̀ � [ ò � qd` � pqo[ q̀ cê � ekq̀ co[ qel k� l a� l khek`
ò ^or eqekc�mh[ qal oj p�[ k_�qd` �ek^ò [ pekc�ekahr ` k^` �l a�@I�ek�qd` �q[ h̀ kq�[ ^nr epeqel k�mol ^` ppÀ�T` ^dkl hl cv�ekkl s[ qel k
ep�[ hpl �^l kpe_` ò _�[ �peckeaê [ kq�] r pek` pp�^d[ hh̀ kc` Ã�t d` qd` o�ej mh̀ j ` kqekc�k` t �q̀ ^dkl hl cv�l o�j l _eavekc�` uepqekc
l k` pÀ�Tl �d` hm�` [ p̀ �qdep�^d[ hh̀ kc` Ã�j [ kv�^l j m[ kè p�` kc[ c` �t eqd�[ �q̀ ^dkl hl cv�^l kpr hqekc�aeoj �l o�m[ oqk` oÀ

Ooc[ kex[ qel kp�qd[ q�ek^ò [ p̀ �^r pql j ` o�ò q̀ kqel k�o[ q̀ p�] v�fr pq�� « �^[ k�` um̀ ^q�qd` eo�mol aeqp�ql �ek^ò [ p̀
aol j �� � « �ql �� � « À�Tdep�ep�] ` ^[ r p̀ �` uepqekc�^r pql j ` op�q̀ k_�ql �pm̀ k_�j l ò �l s` o�qej ` À�

Q� � Â�R[ kg�vl r o�TOP�AUSINDSS�BH@LLDNFDS�l s` o�qd` �k` uq�� ç� �v` [ opÀ

�



Uk_` opq[ k_ekc�qd` �mol f` ^q�eks` pqj ` kq�[ k_
ql q[ h� ^l pqp� t ` ò � [ hpl � ò ml oq̀ _� [ p� g` v
^l k^` okpÃ� al hhl t ` _� ] v� qd` � mol f` ^q� qej ` hek`
aol j �p^l m̀ �ql �ej mh̀ j ` kq[ qel kÀ��

� � « �OE�THD�SURVDY
RDSPONCDNTS�ST@TDC�TH@T
UNCDRST@NCINF�THDIR
AUSINDSS�NDDCS�IS�@�BRITIB@L
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SDLDBTINF�@NC�DNF@FINF�WITH�@
TDBHNOLOFY�P@RTNDRÀ�
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�%�X�V�L�Q�H�V�V���W�H�F�K�Q�R�O�R�J�\���O�H�D�G�H�U�V���H�P�S�K�D�V�L�]�H���ú�%�X�V�L�Q�H�V�V���1�H�H�G�V�û���D�V���W�K�H���7�R�S���3�U�L�R�U�L�W�\
�L�Q���F�K�R�R�V�L�Q�J���W�H�F�K�Q�R�O�R�J�\���S�D�U�W�Q�H�U�V�����Z�L�W�K���S�U�R�M�H�F�W���F�R�V�W�V���D�Q�G���W�L�P�H�O�L�Q�H�V���D�V���N�H�\
�F�R�Q�F�H�U�Q�V��

Q� � Â�R[ kg�vl r o�TOP�BONBDRNS�t d` k�` kc[ cekc�t eqd��[ �q̀ ^dkl hl cv�^l kpr hqekc�aeoj À

�



�/�D�F�N���R�I���L�Q���K�R�X�V�H���H�[�S�H�U�W�L�V�H���D�Q�G���F�R�P�S�O�H�[���W�H�F�K�Q�R�O�R�J�\���S�U�R�M�H�F�W�V���D�U�H���W�K�H���P�D�L�Q
�I�D�F�W�R�U�V���W�K�D�W���S�U�R�P�S�W���W�H�F�K�Q�R�O�R�J�\���O�H�D�G�H�U�V���W�R���V�H�H�N���D���W�H�F�K�Q�R�O�R�J�\���F�R�Q�V�X�O�W�D�Q�W���R�U
�S�D�U�W�Q�H�U��

�%�G�X�M�S�R�E�F�P�I���M�R�W�M�K�L�X��
�; �L�I�R���G�S�R�W�M�H�I�V�M�R�K���]�S�Y�V
�X�I�G�L�R�S�P�S�K�]���T�E�V�X�R�I�V�W�����P�S�S�O
�E�X���S�R�I�W���[ �L�S���G�E�R���E�Y�K�Q�I�R�X
�E�R�H���G�S�Q�T�P�I�Q�I�R�X���]�S�Y�V���M�R��
�L�S�Y�W�I���V�I�W�S�Y�V�G�I�W���[ �M�X�L
�X�L�I�W�I���E�H�Z�E�R�X�E�K�I�W��

�*�M�P�P���W�O�M�P�P���W�I�X���K�E�T�W
�4�V�S�Z�I�R���T�V�S�N�I�G�X
�I�\�T�I�V�M�I�R�G�I
�����������V�I�W�S�Y�V�G�I�W��
�*�P�I�\�M�F�P�I���Q�S�H�I�P���S�J
�S�R�W�L�S�V�I�����R�I�E�V�W�L�S�V�I��
�E�R�H���S�J�J�W�L�S�V�I

Td` � j [ fl oeqv� l a� ò pml k_` kqp� [ cò ` � qd[ q� h[ ^g� l a� ekçdl r p` � ` um̀ oqep`

¯� � « °�[ k_�mol f` ^q�^l j mh̀ ueqv�¯� � « °�[ ò �qd` � j [ ek�a[ ^ql op�qd[ q�mol j mq

qd` j �ql �p̀ ` g�qd` �gkl t h̀ _c` �[ k_�ò pl r ô ` p�l a�q̀ ^dkl hl cv�^l kpr hq[ kqp

l o� m[ oqk` opÀ� Ml pq� �̄ � « °� [ hpl � [ cò ` � qd[ q� ò pl r ô ` � [ r cj ` kq[ qel kí

t d` ò � ^l kpr hq[ kqp� ^l j mh̀ j ` kq� ` uepqekc� ekçdl r p̀ � q̀ [ j p� _r oekc� m̀ [ g

t l oghl [ _p� l o� al o� pm̀ ^eaê � mol f̀ ^q� md[ p̀ pí ep� ^l j m̀ hhekcÀ� Tej `

^l kpqo[ ekqp�[ ò �ej ml oq[ kq�t d` k�qd` ò �ep�[ �k` ` _�al o�o[ me_�_` mhl vj ` kq�l o

nr ê g� ò pl hr qel k� l a� q̀ ^dkl hl cv� eppr ` pÃ� t dê d� j [ v� kl q� ] ` � [ ^dè s[ ] h̀

t eqd� ekq̀ ok[ h� ò pl r ô ` p� [ hl k` À� Leg` t ep̀ Ã� qd` � p^[ h[ ] eheqv� l a� pl hr qel kp

[ hpl � o[ kg` _� decd� al o� m[ oqk` oekc� t eqd� l r qpe_` � ` um̀ oqp� ql � ` kpr ò

[ _[ mq[ ] eheqv� ql � ^d[ kcekc� ] r pek` pp� k` ` _p� t eqdl r q� ` uq̀ kpes` � ekq̀ ok[ h

ò pqor ^qr oekcÀ� L[ pqhvÃ� ] r pek` pp� h̀ [ _` op� t ehh� hl l g� al o� [ hq̀ ok[ qes` p� ea

deoekc�j [ ekq[ ekekc� [ k� ekçdl r p̀ � q̀ ^dkl hl cv� q̀ [ j � ep� mol de] eqes`

^l j m[ ò _�ql �` kc[ cekc�[ �q̀ ^dkl hl cv�^l kpr hq[ kqÀ

�1�%�.�3�6���-�2�7�-�+�,�8�7

Q� Â�Wd[ q�a[ ^ql op�mol j mq�] r pek` pp�q̀ ^dkl hl cv�h̀ [ _` op�ql �p` ` g�[ �q̀ ^dkl hl cv�^l kpr hq[ kqË�¯^d` ^g�@LL�qd[ q�[ mmhv°
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�+�\�E�U�L�G���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���P�R�G�H�O�V�ù�L�Q�W�H�U�Q�D�O���W�H�D�P�V�������W�H�F�K���F�R�Q�V�X�O�W�D�Q�W�V���V�H�U�Y�L�F�H
�S�U�R�Y�L�G�H�U�V�ù�I�R�U���E�X�V�L�Q�H�V�V���G�U�L�Y�H�Q���W�H�F�K�Q�R�O�R�J�\���D�U�H���P�R�U�H���V�X�F�F�H�V�V�I�X�O����

Ar pek` pp� q̀ ^dkl hl cv� h̀ [ _` op� [ cò ` � qd[ q� r pekc� dv] oe_� j l _` hpí ekq̀ ok[ h� q̀ [ j p� #� q̀ ^d� ^l kpr hq[ kq�p̀ osê `

mol se_` opí al o� q̀ ^dkl hl cv� ej mh̀ j ` kq[ qel k� h̀ [ _p� ql � [ � j l ò � pr ^^` ppar h� l r q̂ l j ` À� Y` qÃ� � � « � l a� ^l j m[ kè p

ò ml oq̀ _�r pekc�l khv�ekq̀ ok[ h�q̀ [ j p�l o�[ k�l r qpl r ô ` _�m[ oqk` oÀ�

Q� Â�Hl t �ep�] r pek` ppç_oes` k�q̀ ^dkl hl cv�ej mh̀ j ` kq̀ _�t eqdek�vl r o�l oc[ kex[ qel kË

Q� Ã� Ã�[ k_�� � Â�Ik�vl r o�` um̀ oè k^` Ã�o[ kg�qd` �pr ^^` pp�o[ q̀ �l a

q̀ ^dkl hl cv�ej mh̀ j ` kq[ qel kp�] v�qd` �_eaà ò kq�j l _` hpÀ

Q� � Â�Wd[ q�[ ò �vl r o�j ` qdl _p�al o�` s[ hr [ qekc�s` qqekc�] r pek` pp�q̀ ^dkl hl cv�^l kpr hqekc�aeoj pË

Duepqekc� ò h[ qel kpdempÃ� [ � ah̀ ue] h̀ � ] r pek` pp� j l _` hÃ��
[ k_�ò à oo[ hp�t ` ò �[ hpl �ò ml oq̀ _�[ p�g` v�j ` qdl _p�al o
] r pek` pp� q̀ ^dkl hl cv� h̀ [ _` op� ek� ` s[ hr [ qekc� [ k_
s` qqekc�q̀ ^dkl hl cv�m[ oqk` opÀ�

�



Td` � j [ fl oeqv� l a� q̀ ^dkl hl cv� h̀ [ _` op� ] ` hè s`
qd[ q� ej mh̀ j ` kqekc� q̀ ^dkl hl cv� [ heck` _� t eqd
] r pek` pp� cl [ hp� ep� ^oeqê [ h� ql � ek^ò [ pekc
ò s` kr ` �[ k_�ej mol sekc�ekq̀ ok[ h�` aaê è k^vÀ

� � «
N` [ ohv� � �� � l a� ò pml k_` kqp� ò ml oq̀ _� qd[ q
qd` eo� l oc[ kex[ qel kp� t ehh� ] ` � ] r _c` qekc� j l ò
l o� qd` � p[ j ` � al o� ^v] ` op` ^r oeqvÃ� ^r pql j
pl aqt [ ò �^r pql j � pl aqt [ ò � _` s` hl mj ` kqÃ
[ k_�^hl r _�_` s` hl mj ` kq�C` sOmp�ek�� � � � À

� � «

Tl � c[ ek� ekpecdqp� ekql � dl t � ] r pek` pp� h̀ [ _` op� [ ò � [ _l mqekc� k` t � q̀ ^dkl hl cv� qò k_pÃ� qd`
j l qes[ qel kp� ] ` dek_� qd` eo� ej mh̀ j ` kq[ qel kÃ� [ k_� qd` eo� mh[ kp� al o� eks` pqekc� ek� pm̀ ^eaê
q̀ ^dkl hl cè p� ] ` vl k_�qd` � v` [ o� � � � � Ã� l r o�pr os` v� [ pg` _�qd` j � nr ` pqel kp� [ ] l r q� t dv�qd` v
[ ò �_l ekc�pl Ã�dl t �qd` v�[ ò �_l ekc�eqÃ�[ k_�t d[ q�qd` �ar qr ò �dl h_p�al o�qd` eo�l oc[ kex[ qel kpÀ
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� � « �OE�AUSINDSS�TDBHNOLOFY
LD@CDRS�RDPORTDC�TH@T�@RTIEIBI@L
INTDLLIFDNBD�@NC�M@BHIND�LD@RNINF
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Ij m[ ^q�l a�@oqeaê e[ h�Ikq̀ hhec` k^` Ë�
@̂ ^l o_ekc� ql � M^Kekp̀ v� ¦ � Bl ÀÃ� � � « � l a� ^l j m[ kè p� t eqd
ò ml oq̀ _�@I�[ _l mqel k�[ ò �r pekc�c` k` o[ qes` �@I�ql �d` hmÂ

[ r ql j [ q̀ �] r pek` pp�mol ^` pp̀ p
[ ^^` h̀ o[ q̀ �s[ hr ` ç[ __�` aaê è k^è p�t eqdek�^hè kq�t l og�
[ k[ hvx` �_[ q[ �[ k_�qò k_p
ej mol s` �l s` o[ hh�l oc[ kex[ qel k[ h�m̀ oal oj [ k^`

W` ] � q̀ ^dkl hl cè pÃ� ek^hr _ekc� ` ç̂ l j j ` ô ` Ã� BRMÃ� [ k_� _eceq[ h� m[ vj ` kqpÃ� o[ kg` _� decd� al o� ej m[ ^q� ek� qd` � ^l j ekc

v` [ opÀ�

C[ q[ �[ k[ hvqê pÃ�ml t ` ò _�] v�@IÃ�t ehh�] ` ^l j ` �[ �j l ò �^oeqê [ h�pqo[ q̀ cê �^l j ml k` kq�[ k_�ol h̀ �t eqdek�l oc[ kex[ qel kpÀ

@r ql j [ qel kÃ�ek^hr _ekc�ol ] l qê pÃ�pqò [ j hek` p�l m̀ o[ qel k[ h�` aaê è k^v�[ k_�d` hmp�] r pek` pp̀ p�mol se_` �j l ò �` aaê è kq

p̀ osê ` �[ k_�m̀ opl k[ hex` _�^r pql j ` o�` um̀ oè k^` pÀ

Ooc[ kex[ qel kp� [ ò �ek^ò [ pekc�^v] ` op` ^r oeqv�eks` pqj ` kqp�ql �mol q̀ ^q� p̀ kpeqes` �_[ q[ � [ k_� j [ ekq[ ek�^r pql j ` o�qor pqÀ

Bhl r _�p̀ ^r oeqv�ep�[ �moel oeqvÃ�t eqd�j ` [ pr ò p�heg` �[ ^^` pp�^l kqol hpÃ�` k^ovmqel kÃ�[ k_�q̀ pqekc�j l keql oekcÀ

Q� � Â�Wd[ q�q̀ ^dkl hl cè p�t ehh�ej m[ ^q
vl r o�] r pek` pp�ek�qd` �k` uq�aes` �v` [ opË�

�%�G�X�M�S�R�E�F�P�I���M�R�W�M�K�L�X��
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@oqeaê e[ h�Ikq̀ hhec` k^` �¯@I°�[ k_�M[ ^dek` �L` [ okekc�¯ML°Â�Ikq̀ co[ qel k�l a�@I�[ k_�ML�ek�pl aqt [ ò �_` s` hl mj ` kq�al o
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` aaê è kq�ò pl r ô ` �r qehex[ qel k�ek�pl aqt [ ò �[ mmhê [ qel kpÀ�
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mol cò ppÃ� j r ^d� decd` o� qd[ k� qd` � l s` o[ hh� pr os` v
[ s` o[ c` �l a�� � « À
� � « � l a� Eekq̀ ^d�Dç̂ l j j ` ô ` � [ cò ` � qd[ q� qd` � ¨ �
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