
HAL Id: inserm-00315866
https://inserm.hal.science/inserm-00315866

Submitted on 1 Sep 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Intermittent positive-pressure breathing effects in
patients with high spinal cord injury.

Isabelle Laffont, Djamel Bensmail, Sylvie Lortat-Jacob, Line Falaize,
Claudette Hutin, Elisabeth Le Bomin, Maria Ruquet, Pierre Denys, Frédéric

Lofaso

To cite this version:
Isabelle Laffont, Djamel Bensmail, Sylvie Lortat-Jacob, Line Falaize, Claudette Hutin, et al.. Inter-
mittent positive-pressure breathing effects in patients with high spinal cord injury.: Hyperinflation
in Spinal Cord Injury. Archives of Physical Medicine and Rehabilitation, 2008, 89 (8), pp.1575-9.
�10.1016/j.apmr.2007.12.037�. �inserm-00315866�

https://inserm.hal.science/inserm-00315866
https://hal.archives-ouvertes.fr


���������
	�������
��������������������������������� �
�"!#���
$%��&'�(�')+*-,.,/�
0����1�2�

��$%���(���3�4�657���&98:�2)�&�;�<=�2�'$%>�?@����A:���%B��'��C

D�E�FHGJI
K(K2IML-F
NONOPRQ�S'TVUXW Y�U[Z\U^]�F
_`I
KJabI
Q�E�_`Fdc2KJTVU7Z'eJf\K�g�c2IML^P�hiS/F�S/j.k�F�l
P\GmTnU[Z

L^c�QoIMp=FdK2F
cqrI#sts7eoZouMKFHv�woIHS2S/IMxtvySOc�Q@a+eol
z{W�|�}�Z�~^KciE4F�GoIHSOYtL^IMabPR_7cQ+ameRl�ziW�|6}�Z

T�F�h�cFM�-v���v�IHS s@s7eRZ%W c2I�h�h�IMU[I�Q%f�E TnUXW�Y�U[Z\p3h��
w���h�c2lML^PRNOFrE�P[TVUXW Y�U

eoI�h.goc2l
I#w�IMW Y%f�E�c�PRKP��Rc2I#j=~����oKPJh4FHSOcP�QRE�p P�Q�lHS/cP�Q�Q�I
K(K�I�E�zip F
K2F
cqrI
Z%L^PJNOF%E�P�}�Z%T��
w�I�l�cQoIMW�Y%f�E�c2��v�I#IHS

w�IM�b�
F
w�F��%S/F�SOcPJQ[ziL^F
N.NOPRQrS/Z�GoI
QRE�_`F
c(K�ZJL^PJh{S/F�S/j.k�F
l�P\GJZ�xtv�SOcQ�Z%L^IMabPJ_7cQoZ%U7I�Q%f�E�}�IHS\u-I�Q�SOh�I

w��D�Q�Q�P%goFHS/cP�Q7|�I
l
Y�Q�PRKP���c��v3I#ziL^F
N.NOPoQ�S/Z%U7I�Q%foE4Z\�-v��%v�IHS/Z�L^PJNOFrE�P�}�Z\xm����c�S/F�K%��F�f�_7PRQ\wtW�Poc�Q\l
F�h���Z

s"W�jix@W�Z%�mQ�c�g�I�h�E�c�SOf7PRN'�mI�h�E4Fdc2KK(I%E-eoF
cQ�S��"v�I�Q�S/cQ7I
Q+��gJI
K(cQoI%E�Zo�tF�h4l�Y�I�E4Z\p3h�F
Q�l
I

D�QoE�I�h�_X�+TV�X�r����ziL^P�NOF%E�P�}�Z�u1h���S/I�c�K2Z%p'h�F
Q�l�I

�m�=�'�'�(�')7&'�
$%A��Rx@fy�oI�h�c�Q�N/K(F�S�cP�Q7cQ:e��RcQoF
Kou-PJh�w+D�Q�]Ov�h�f

?@���
�
�
��<=���'A'�
�'0
�%� W h�P�N��
p��dL^�"p s7eo�
eoI�h.goc2l
I#w�IMW Y%f�E�c�PRKP��Rc2I
ji~����oKP�h�FHS/cP�QRE�p P�Q�lHS/cP�Q�Q�I
K(K2I%E
x[�J��c�S/F
K%�bF�fo_7PRQ\wmW�P�cQ�l
F�h4�
�%�o�R�y�7��s"�bu x@~#eoZ%p��#s-¡:u ~

| I
KO¢yz�����j���}��o£¤���+£��+���
p F�� ¢%z/����j���}��o£����7£��t�o�
~-jiT¥F
c�Ki¢\N��¦KPRN/F�E�Po§nh��ol%�¦F��oj�Y\PJ�oj.�oF�h�c(E��¦N{h

;��'<=<'�������'|�Y�c(E1E.S{v�w%f@¨7F�E^E.vo���oP�h.S/I
w�G�f SOY�I s7E�E4PRl
c2F�SOcPJQ[w���~^Q�SOh�F
cw�I#w�IrE�W�PRKcP3E6IHS'x7F�Q\wJc�l�F��o��E�Z

z.s"U@~ W } ¨mY�c2ldY7c(E6F�Q\PJQ+��h4PJNOc�S�F�E�E4PRl
cF�S�cP�Q��

�bI���h�cQ�S�E�¨7cK2KRQ\P\S'GoI#F�goF
cK(F�GoK2I#N{h�PR_XSOY�I#F�v�SOY�P�h�E��

uMKcQoc(l�FdK2|�h�c(F
K{E��©�oP%v�g7h�I��oc(EOSOh�FHSOcP�Qª¢�¡`u-| ���%�o£�«R�y«�«



�

���3�4�
�
	ª���������3�������������������������r����� �
�"!#���
$%��&'�2�=)+*-,O,��
0����^�(�

��$%���2�
�����65[����&98 �()�&�;�<'�(�'$%>�?@����A ���\BH�=��C

� !t;��1� � ?��

��� B���0��������y��|�P9w�I�S/I�h�_7cQ�IM¨[Y�IHSOY\I�h cQrS/I�h�_ c¦S{S/I�Q�S ��P�E�c�SOc�goI
j.��h4I�E�EOvoh�IbG\h�I
FHSOY�cQy�9zOD.W'W=a�}�c_7��h�P%goI
w

K�v�Qy�`l
PJ_m�RK2c(F
Qol
I�Z\¨[PJh	�+P�N�G�h�I
F�SOY�c�Q��oZoF�Q\w[h4I�E��oc�h�FHS/P%h{f7Niv�Q�l�S�cP�Q7cQ+�oFHS/cI
Q�S�E�¨7c¦SOY+h�I
l
I
QrS�Y�c �RY

E��ocQoF
Kol
PJh4w[cQ�]�voh�f7z�eRu1D�}��


m�
���2)��6�R�mQ%GoKcQowRI
w+h�F�Q�w�PR_7cqrI
w7l�h�P�E�E4P\gJI�h�S{h/cF
K.�

;��������2�')��J�bI�Y�F�Goc2K(c�S/FHSOc�PJQ7Y�P�E��oc�S/F
K{�

��$o�H���20
�(<'$��������1��� �oF�SOcI
Q�S�E ¨7c�SOY:eou1D�l
FHv'E4I
wtG�ftSOh�F�vo_9FM¨[c�SOY�cQ[SOY\I�K�F\EOS�«[_[PJQrSOYRE�F
Q�w7KPol
FHS/I
w

GoI�S{¨7I
I
Q7u��mF�Q\w |�«��

�������������
�����2�����'|�¨mP7_7PJQrSOYRE�P�N'D.W'W'a F�Q\wtS{¨7P+_7P�Q�SOYoE�PRN l
P�Q�goI
QrS�cP�Q�F
K�SOh�I
FHSO_[IdQrS'¨7I�h4I

IHgJFdK�v�FHS/I�w[��h4P3E/�oI
l�SOc�gJIdKf`c�Qmh�F
Q�w�PR_ P�h�w�I�h c�Qm�oFHS�c�IdQrS�E�¨7c�SOY eRu1D��

 $��(�:������0
��	ª�#	ª�
$���� ���
����¡9P�Q�cQ%g�F�E�c�g�I�K¦v�Qy�9N{v�Q\lHSOcPRQtS/IrE.S�E�F�Q\w7F�hiS/I�h�cF
KJGoK�PRPow+�oF�E

_`I
F%E.voh�I
_`I
Q�S�E�¨[I�h�I�P\GyS/F�cQ�I
w+h�I��oI
FHS/I
w�K�f7cQ9F
K2K��oFHS�c2I�QrS�E��
�bI��oI
FHS/I
w+_7I�F\EOvoh�I
_`IdQrS�E�P�N w\f\QoF
_9c2l

K�v�Qy�`l
PJ_m�RK2c(F
Qol
I#F�Q�wt¨7P�h��7P�N�G�h�I�FHSOY�cQ��9FrE _`I
FrE.voh�IrwtG�f7l�PR_+�%v�S/c�Qy�+SOY�I#F�h�I�F#I�Q�l
KP�E�I
wtGoIHS{¨[I
I
Q

SOY�I"cQ�E/�Rc�h�FHS/P%hOf7I�E4PJ��Y\F���I
F
K���h�I%E�E.voh4I
jiSOcw�F
KRgJPRK�v�_9I#l�voh.goI#F
Q�wtSOY\I SOY�I�PJh�I�SOclrF
Kol
Y�I%E.S'¨[F�KK=EOS/FHSOcl

��h�I�E�E.voh�I�jigoPRK¦v�_`I#lHvoh�goIM¨[I�h�I"�oI�h�NOPJh�_7I�w cQ7£+�oFHSOc2I
Q%S�E��

�m�
����>������D.W'W'a Y\F
w+Q�P7KPJQy�ojiS/I�h�_ I
NON�I�lHS�E�P�Qtgoc�S/F
KolrFd�oF�ldc¦S.f[z��r�'�{���-���r�¦���������r�'�����-���'����� Z�F�N(S/I�h

l
P�Q�gJIdQrS�c�PJQ\FdK�SOh�I
F�SO_7I
Q�S�F�Q�w+D.W'W'a�h�I�E/�oI
lHSOc�goI
KfoZ��������©�o£%}�Z%K�v�Q%�`l
PR_m�RKc2F
Qol
I#z�«�«��©���'���o�¦�

_+L �/l
_tx�!4�"����£����¦�#� �R�o�©�`_tL �Ol
_+x�!4�tZ���� ���$�y«%}�F�Q�w7P�SOY�I�h�K�v�Q%�`N(v�Q\lHS�c�PJQtS/IrE.S�E���¡`I�c�SOY\I�h�w�cw+D.W'W=a

IH�JI�h.S�E�Y\PJh{S/j�S/I�h�_ I
N.N/I
lHS�E�P�Q+K�v�Q%�`l
Po_+�RK2c2FdQ\l
I#P�h�¨mPJh%�7P�N=G�h4I
FHSOY�cQ%�'�

?@���=0�>(�'���(������D.W'W'a ��h/PRw�v�l�I
w+Q�P+c_9_`I
w�c(F�S/I#P%h�KPJQy��j{S/IHh�_ c(_7��h�P%goI
_7I
QrS�E cQ7K�v�Qy�9N(v�Q�lHS/cP�Q7P�h

goI
QrS�cK2FHS/P�h.f7_7I
l
YoF
Q�c2l�E�cQ+�oFHS/cI
Q�S�E�¨7c¦SOY+h�I
l
I
QrS1eou1D��

& ����A�0
���'�����1���'�



�

�ª�HC & ����A=���RW�F�h�F���KI��Rc2F
Zo��v�F
w%h�c��oK(I��Rc2F
ZRK¦v�Qy�9l�PJ_+�oK(c�F�Q�lrI
Z%¨[P%h��7P�N3G\h�I
FHSOY�cQ��oZRcQoE.v�N.N�K2FHS/cP�Q�Z

h�I�Y\F�Goc(K(c¦S/FHS�c�PJQ��



�

��� �1� � 
��m?��1� � �

s@lHv�S/I"h4I�E��oc�h�FHS/P%hOf7N�F
c2K�voh4I�c(E6l
PR_7_7PRQ7c_9_`I
w�c2FHS/I
K�f FdN(S/I�h1E��oc�Q\F
K�l
P�h�w+cQ�]�voh4f[z�eou1D�}�ZoF�Q�w

�%v�K�_[PRQ�F�h�f[l
PR_+�oK(c2l
F�S�cP�Q�E�F�h4I SOY�I#KI
F�wJcQ��`l
FHv E�I#P�N'_7PJhOS/F�Kc�S.f`cQtSOY\I�NOch�E.S f�I�F�h�F
N(S/I�h-eou D����

W'v�K_7PoQ�F�h�f[l
PR_+�oK(c2l
FHS/cP�QRE�Y�F�gJIbGJI
I
Q+h�I��oP�hiS/I�w�SOP+Pol�lHvoh�w�voh�cQ%�+SOY�I#F�lHv�S/I"Y�P�E���c�S/F
KcqrFHS/cP�Q cQ9�r� �

P�N=�oF�SOcI
Q�S�E�¨7c¦SOY7u+��j�u1�9cQ�]�voh4f\Zo«���� PJN�SOY\P3E4IM¨+c�SOY[u �yj/uM«7cQ�]4voh�f\ZoF�Q�w7«'� � P�N3SOY\P3E4IM¨+c¦SOY

SOY�P�h�F
l�cl+eou D�� ! ¡9P%h�_[FdK�P�h�c�Q\l�h�I
FrE�I
w7FHGow�PR_7cQoF
K�I��Jl�voh�E�cPJQ@¨7c�SOY+�oF�h4F
w�P\�oc2l
F
K�cQ�E/�Rc�h�FHSiPJhOf

h�IHS�h�F
lHSOc�PJQ7P�N�SOY�I"h�c�G`l�F��oI�Y\F�E�GoI
I
Q7Q�P%S/I
w+F�N(S/I�h�l
I�h.goc2l
F
KoP�h=SOY\P%h�F
l
cl+eou1D�GoI
KP%¨ u1���	��
�F�Q�w

F�E4l�h�c�G�I�wmSiP+Q�P�h�_7F
K�w�c2F��oY%h�F��o_ _7P\SOc�PJQ l�PJQrSOh�F�E.SOcQy� ¨7c�SOYm�oF�h�F
K�f�E�ciE6PJN'h�c�Goj�l
F��oI#FdQ\w7F�GJw�PR_7cQoFdK�j

¨[FdKK�_@v�E4ldK2I%E��y|�Y�I"h�I�EOv�K¦S PJN�SOY�c{E�c_[G�F
K2F
Qol
I#ciE6F"h�I
w�v�lHSOcP�Q7cQ K�v�Q%�`l
P�_+�oK(c2F
Q�lrI
Z[¨mY�cl
Y7_`F�f

w�IHgJIdK�PJ�+¨7c�S/Y�cQ¤�"_[PJQrSOY7F
N(S/I�h-eou D�����bI
w�v�l
I
w7K�v�Qy�`l
PJ_m�RK2c(F
Q\l
I�Y\F�E�F
K{E�P+GoI
I
Q+h�I��oPJh{S/I
w+cQ

�oFHSOcI
QrS�E�¨7c�SOY���fy�RY\P3E4l
PRKcP�E�c{E����

D�Q�����£%�oZ�cQ�S/I�h�_7c�S{S/I�QrS-��P�E�c�SOc�g�I
j.��h4I�E�EOvoh�I[G\h�I
FHSOY�cQ�� z�D.W'W'a�}"NOP�h��`_ cQ%v�S/I�E-SOP¤cQ�w�v�l�I9K�v�Q%�

Y%f��oI�h cQ�N�K2FHS/cP�Q�¨[F\Ebh�I��oP�hiS/I
w:SOP¤cQ�l�h�I�F\E4I K�v�Q%�Vw%f�Q�F
_`c(l:l�PR_+�oK(c2F
Q�l
I9G�f�vo�¤S/PV£��#� NOP�h"vo��SOP �

Y�P%voh�E@cQ¤�oFHS/cI
Q�S�E"¨[c�S�Y �Jf\�RY\P3E4l
PJKcP�E�c{E����"T�P�h�I SOY\F�QV��� f\I
F�h�E@K2FHS/I�h�Z=SOY\I�E�F
_`I cQ�S/I�h4gJI
Q�SOcP�Q¤¨7F%E

E�Y\P\¨[QtSOP7c�Q\w�v�l
I#F+E�Y�P�hiS/j(S/I�h�_7Zo_7PRw�I�h�FHS/IMG%v�S�E�c��RQ�cN�c�l
F�QrS�cQ�l�h4I
F%E�I#c�Q7K�v�Q%�`l
PR_+�oK(c2F
Q�lrI#cQ+�oFHS/cI
Q�S�E

¨7c�SOY F
_7f�P%SOh�P���Y%c2l K2FHS/I�h�F
K E4l
K(I�h�P3E�c{E����¤x[P\¨[IHgJI�h�Z9F�Q I
F�h�K(c2I�h E.S{v�w%f PoN�D.W'W'a cQ ��F�SOc(I
QrS�E¤¨7c�SOY

Q�I�voh�PR_tv'E4lHv�K2F�h�w�c{E�P�h�w�I�h�E#E/Y�P%¨7I
wªQ�P¤I�NON/I
lHS PJQªK�v�Q�� gJPRK�v�_9IrE�PJh�l
P�_+�oK�c2F
Qol
I%��� L1c�S{SOK�I c{E��RQ\P\¨mQ

FHGJP\v�S�SOY\I#I
N.N/I
lHS�E�P�N'D.W'W'a cQ+�oFHS/cI
Q�S�E�¨7c¦S�Y:eou1D��@s E.S{v�w�f[PRN'�o� _`cQ%v�S/I�E���D.W'W'a cQ9£+�oFHSOc2I
Q�S�E ¨7c�SOY

��v�F
w%h�c��oK2I��Rc2F F
Q�w £ ¨7c�S/Y _[v'E4lHv�K(F�h w%f�EOSOh�P���Y%f NOP%voQ�w Q\P c�_7��h�P%goI
_`I
Q�S�E cQ goI
Q�S/cK2FHS/P%h�f

_`I
l
Y�F
Q�c2l%E���� x[P\¨[IHgJI�h�ZMSOY�IV��v'F�w%h c �RK2I��oc2l\E Y�F
w KPRQ��oj EOS/F�Q�w�cQ%� eou D:cQ�]�voh c�I\E4Z#F
Q�w¥SOYoIVIdN/N�I
l�S`PJN

KPRQy�ojiS/I�h�_ DOW=W'a�¨7FrE�Q�P%S IHgJFdK�v�FHS/I�w��

� Y�c2K(I"DOW=W'a c2E Q\P�S�F"KF�h��oI
K�f7h�I
l�PJ��Q�cqrI
w7_`IHSOY�Pow+NOPJh�SOY�I#_7F
Q�F���I
_`I
Q�S P�N�eRu1D�h�IrE��oc�h�FHSiPJh.f

w%fRE�N{v�Q�lHS/cP�Q�����Z�E��oI
l
cF
K2c�qdI
wtW�Y%f�E�c2l
F
K�T�I
w�c2l
c�QoI#F
Q\wm�bI
Y�F�GocK(c¦S/FHS�c�PJQtv�Q�c�S�E�P�N P\voh�l�P%voQ�S{hOf

lHvoh�h4I�Q�SOK�f+v'E�IMSOY�c(E S/I
l�Y�Q�c2��v�I#w�voh�c�Qy�`F
lHv�S/I#l
F�h4I"P�N=�oF�SOcI
QrS�E�¨7c�SOY+Y�c�oYtS/IHS�h�F���KI��oc2F%�y| P7P%v�h



�

��Q�P%¨7KI�w%�oI
Z\g�I�h4f[N�IH¨ l
P�_+�RK2c2l
FHS/cPJQ�E6PRl
l�voh�¨+c�SOYmD.W'W�a F�Q�w Q\PJQ\I�c{E�w�IrE�l�h�c�G�I
w cQtSOY\I#lHvoh�h�I�Q�S

K(c¦S/I�h�FHS{voh�Iy�
D.W'W=a c(E�v'EOv�F
K(K�f[F%E�E4PRl
c2FHS/I
wt¨mc�SOY7F#l
P�_+�oK{IHS/I-h�I�E��oc�h�F�S/P%h.f+h4IdY\F�Goc(Kc�S4FHSOcP�Q+��h�P���h�F�_

cQol
K�v�w�cQ��+S/I
l�Y�Q�c��v3I�E�S/P7I�QyY�F
Qol
I#l
K2I
F�h�F
Q�l�I#PJN�E�I�l�h�I�SOcP�QRE�z EOv�lHS/cPJQ�cQ��oZR_[FdQrv�F
KoPJh�cQ�E.SOhOvo_7I
Q�S/F
K

F�E�E�ciEOS/I
w7l
P%vo��Y%}�Z�S/I
l�Y%Q�c2��v�I%E�SOP+_`F
c�QrS/F
c�Q@SOY�P�h�F
l
cl#N.K2I��oc�G�c2K(c�SOf7z�_`F
Q�v�F
Ko_7PJGoc(K2c{E�FHS/cP�Q�E�}�ZoF�Q�w7_7P%SOP%h

h�I
cQ�NOPJh4l
I
_7I
Q�S�PJN'h�IrE��oc�h�FHS/P�h.f7_tv'E�l
K2I�E � ���da�cQ�w�I�h�E�F�h�ItE�f�EOS/I
_7FHS/cl
F
K(Kf+��h�P��oP�E�I
w+cQtSOY�I#cQ�c�S/c(F
K

E.S/F��oI"P�N=h4I�Y�F�Goc(K2c�S/FHS/cP�Q9E�cQol
IMSOY�I
c�h�I
NON�c2l
Frl�f[ciE^E.vo���oP�h.S/I
wtG�f7P�SOY\I�h1E.S{v�w%c�I�E ��� � �
! � � I#Y%f��oP%SOY�I�E�c q%I�w

SOY�F�S'D.W'W'a _7F�f7cQol�h4I
F%E�I#K�v�Qy�`l
PR_+�oK(c2F
Q�l
I#F
Q\wmSOY\I�h�I�NOP�h�I#_7F�f`c�_7��h�P%goItE/�Rch�Po_7IHSOh.f[F
Q�w _[F�f

w�I
l�h4I
F�E�IMSOY\I#l
P�E.S3PJN�G�h4I
FHSOY�cQ��'�+|�Y�I�h4IdNOP�h�I
Z�SOY\I"P%G�]�IrlHSOc�goI#P�N�SOY�ciE^E.S{v�w%ft¨[F�E�SiP9IHgJFdK¦v�FHS/IMSOY�I

c(_`_`I
wJc2FHS/I#F�Q�w+�oj�_7PJQrSOY7I
N.N/I
lHS�E6PJN'D.W'W'a PJQmK�v�Qy�`l
PJ_7�oK(c2F
Q�l
I�Z\¨[PJh	�+P�N=G\h�I
FHSOY�cQ%�`z�� �ba�}�ZoF�Q�w

K�v�Qy�9N(v�Q�lHS/cP�Q7c�Qm�oFHS�c�IdQrS�E�¨7c�SOYmh�I
l
I�QrS Y�c��oY:eou1D��



«

 * � 8 � 
7;

��$%���2�
�����

|6Y\I�K�PRl
F
KoIHSOY�c2l�E6l
PR_7_9c�S{S/I�I#F�����h�P%goI�wmSOY\ItE.S{v�w�f\ZoF�Qow7FdKK��oFHS/cI
Q�S�E��oFHgoIMSOY\Idc h�¨+h�c�S{S/I�Q

cQRNOP�h�_7I
w7l
P�QRE�I
Q�S ��h�c�PJh'SOP+cQ�l
K�v'E�cPRQ��m|�P[GJI"c�Qol
K�v�woIrw+�oFHSOcI
Q�S�E�Y\F
wtSOP:E�F�SOc(E�N.f+SOY\I�NOPRKKP%¨7cQ��

l�h�c�S/I�h/c(F\¢%z�F�}�s@_7I�h�c2l
F
Q:e��RcQ\FdKoD�Q�]�voh�f7s7E�E�Pol
c2FHSOcP�Q7z�s9e�D�s#}�u-KF%E�E�s PJh'a � �1eou1D�l
FHv'E�I�wmG�f@SOh�FHvo_`F

¨7c�SOY�cQtSOY\I�K2F�EOS�«[_[PJQrSOYRE�F
Q�w7KPol
FHS/I
wtGoI�S{¨7I
I�Q7u��+F
Q\w |�«�ZoziG�}�Q\P�SOY�P�h�F
l�c�l�cQ�]4voh�f\Zoz�l�}�F�Q\w

F
w�_7ciE�E�c�PRQtSOP`FMh�I�Y�FHGoc2K(c�S/FHS/cP�QtvoQ�c�S��y|6Y\ItE.S{v�w%ft¨[F�E�lrP�Q�w�v�lHS/I�w+P\gJI�h=SOY\I"N.ch�EOS � _[PJQrSOYRE�cQtSOY�I

h�I�Y\F�Goc(K(c¦S/FHS�c�PJQtvoQ�c¦S��

 �
$����'���r	��
�����

stK2K%S/I�E.S�E ¨7I�h4I"�oI�h�NOP�h�_`I
wt¨7c�SOYtSOY\I"�oFHSOcI
Q�S�E1E4I
FHS/I
w+cQtSOY\Idc h�¨7Y�I
I
K2l
Y�F
ch�E��
L�v�Q%�9N(v�Q�l�S�cP�Q

¨[F�E�S/I�EOS/I
w�v'E�cQ%�`F"�+_7F��7���o�:eoI�QoE�P�h _[I
wJc2l%E-e�fREOS/I
_ z.�+P�h.GJFML1cQow�F
ZouMs#}�F
l�l
PJh4w%c�Qy�+SOP E{S/F�Q\w�F�h�w

�%v�cw�I
K(cQoI�E�� ��
�s#hOS/I�h�cF
KRGoKPoPow[�oFrE�KI�g�I
KiE ¨7I�h4I�_7I�F\EOvoh�I
w7c�Q[l
F��oc�K2K2F�h�f+GoKPoPRw7c�_7_`IrwJc2FHS/I
K�f[FdN(S/I�h

E�F
_7�oK�cQ��`N{h�PR_XSOY�I"h4F
wJc�FdK�F�h.S/I�h.ft¨[c�SOY7KPRl�FdK�F
Q�I�EOSOY�I%E�c2F#ziSOP���cl
F
K�K2c2w�PRl
F
cQ�I"��h�cKPol
F
cQoI
Z\~ _ K2F��7Z

s7E.SOh�F
Z � I�EOS{GoP�h�P\vo��Y\Z\TV~�}�Z�v'E�cQ%�`FM�bF
w�cPR_7IHS/I�h�s"a"L �����7F�Q�F
K�f\qrI�h�z�|�F
lHv'E�E�I
K��#F�wJcPo_9I�S/I�h

s@Q�F
K�frS/c(l�FdK2Zou-PJ�oI�Q�Y\F��oI
Q�Z%U7I�Q�_9F�h���}��
p�K�P\¨ ¨7F�E�_7IrF�EOvoh�I
wtv'E�cQ%�`FMp K2Idc{E�l
Y����

��Q�I�v�_7P%S/F
l�Y\PJ��h4F���Y7ziL^FHv'E�F
Q�Q\I
Z=e%¨7c¦SOqrI�h�K2F
Q�w%}�F�Q\w7I�E�PJ��Y\F��oI
F
K���h�I�E�EOvoh�I#ziW�I�E/}�v'E�c�Qy�`F#l
FHSOY�I�S/I�h�j

_7P%v�QrS/I
w+��h�I�E�E.voh�I1SOh�F�QRE4w�v�l
I�h1E�f�E.S/I
_ z��@F
I
K�S/I
l
Z%UtvoQ%gJI��oF
Q�Z%���@}��rs#����h�P���h�cFHS/I"��KFrl
I
_`I
Q�S'¨[F�E

goI�h cN�c2I
w+G�ftSOYoI#Pol
l�K¦v�E�cPoQtS/I�E.S4� ���


m$%��$ � �'$%>�C����2�

�bI�E��och�FHS/P%h.fm�oF�h�F
_`IHS/I�h�E ¨7I�h4I"_7I
F%E.voh�I�w w�voh�cQ%�+SOY\I�K2F�EOS �@_7cQ�v�S/I�E6PJN F"�o��j�_7c�Q%v�S/I"�oI�h�cPow

P�N=h4IdK�F��JI
w[G\h�I
FHSOY�cQ��'� p'h�P�_XSOY�I#N.K�P\¨ SOh�F
l�cQ%��E4Z\¨[I#_9I�F�E.voh�I�w cQ�E��oc�h�FHS/P�h.f@SOc_9I#z/|��¦}�F�Q�w

h�I�E/�Rc h�FHS/P�h.f7N{h�I
��v�I
Q\l�f[z�N���}��%|�cw�F
KRgJPJK�v�_`I#z.�
	�}�¨[F�E�P%G%S/F�cQ\I
w N{h�Po_XSOY�I#c�QrS/I���h�FHS/I�wtN.K�P\¨ E�c��oQ�F
K{�



£

U+f\Q�F
_9c2l#K�v�Q%�`l
P�_+�oK(c2F
Q�lrI#z�u���������}�¨[F�E�l�FdK2lHv�K2FHS/I
w7F�E�SOY\I"h�F�SOcP9P�N'� 	�P%goI�h'SOY�IMW�I�E�w%cN�N/I�h�I
Q�l�I#FHS

SOY�I"�oP�c�QrS�E�PJN'qrI�h�P NOKP%¨ l
P�h�h�I�E/��P�Q�w�cQ%�+SOPtSOY�ItEOS/F�h{S FHQ\w7IdQ\w7PJN c�Q�E/�Rc h�FHS/cPJQ�� ����D�QRE/�Rc h�FHS/P�h.f � �ba

z�]�P%voK(I �O_ cQ�}�¨[F�E�l
F
K2lHv�K2FHS/I
w+N{h�PR_ F#u-F
_7�JGJIdK2KowJc2F���h4Fd_ G�f`l
Po_+�%v�S�cQy�[SOY\I#F�h�I
F#I�Q�l
KP�E�I
w+GoIHS{¨[I
I�Q

SOY�I"cQ�E/�Rc�h�FHS/P%hOftW�I�E4j.� 	blHvoh.gJI#F�Q�wtSOY�IMSOY\I
P�h�I�SOc�l�F
K�EOS/FHSOcl"��h�I�E�E.voh�I�j/gJPRK�v�_`I#lHvoh.goI#P�N�SOY�I#l
Y�IrE.S

¨[FdKK2ZoF�E���h�IHgoc�P\v'E�Kf`w�I�E�l�h�c�GoI
w�� ����D/Q7F
w�w�c�S�c�PJQ\Z � �ba ¨7F�E��oF�h.SOc�S/cP�Q�I
w7c�QrS/P c�S�E6I�K2F�E.S/cl#z � ��abI
K�}

F�Q\w[h4I�E�c{E.S/c�gJI#z�� �"a�h�I�E�}�l�PR_+�oP�Q�I
Q�S�E�P�Q7I�c¦SOY�I�h1E�c2w�I#P�N3SOY\I�KcQoI�]�PRcQ�cQ��[SOY\IMS{¨mP+qrI�h/PRj.NOKP%¨

�oP�c�QrS�E��

;o���'ARC`<'���%����0��%>

s@K(K���FHSOc2I
Q�S�E�¨[I�h�ItE{S{v�w%cI
w7w�voh�cQ%�7�9_[PJQrSOY�E�¨7c�SOY7F
Qow+�7_7P�Q�SOYRE ¨7c�S/Y�P%v%S DiW'W'abZJc Q+h�F
Q�w�PR_

P�h�w�IHh��
D.W'W=a S�h�I
F�SO_7I
Q�S�l
P�QRE�c{E.S/I�w[cQ7F�S�K�I�FrE.S �o�+_ cQ%voS/I�E�PJN'D.W'W'a S{¨+c�l�I#F#w�F�f[F
Q�w��mw�F�foE�FM¨[I
I��oZ

��h�P%gocw�I
wtG�f`F
Q+s@K�RYoF"�o���7ungoI
Q�SOcK2FHS/P�h�z�|�F
I�_7F�ZJs@Q%SOP�Q%f\Z\p'h4FdQ\l
I�}��y|�Y�I"�oFHSOcI
QrS=¨[F�E�l�PJ_7NOP�h.S/FHGoK�f

E�I�FHS/I
wt¨+c¦SOYtSOY�IMG�F
l �9P�N�SOY�I#l�Y\F
c�h�cQ�l
K(cQoI
w7FHS � �	����D�QoE��oc�h�FHS/P�h.fm��h�I�E�E.voh�IM¨[F�E�cQol�h�I
F�E4I
w+��h�F
w�v�F
K(Kf

SOP7I�c¦SOYoI�h�SOY�I"Y�c��oY�I%EOS�SOP�KI�h�F�S/I
wtgoF
K�v�I#PJh �o� l�_Xx�!��7���bI�E��och�FHS/P%h.fmh�FHS/I�ZJcQRE/�Rch�F�S/P%h.f7NOKP\¨ z�N{h�PR_ �o�

SOP7«��tL �{_7cQ�}�ZoF�Q�w7I
Q�w�j�cQ�E��oc�h�F�S/PJh.f@SOh�c����oI�h�¨7I�h4ItE�IHS�SiP+_9F��oc_9cqyI"�oFHSOcI
QrS�l�PJ_7NOP�h.S��@|�Y�I"�oFHSOcI
QrS�E

l�Y\P3E4IMG�IHS{¨7I�I�Q7F#_7P\v�SOYy�Rc�I
l
I#ziabc�h�w�Z%W�F
K_ eJ��h�cQ%��E4ZRu1s#}�F
Q�w7F"Q\F\E4F
KR_`F%E��`zi�bI�E/�Rc�h4PJQ�c2l%E�Z

x[I�h�h�E4l�Y�cQ��oZR�@I�h�_7F
Q%f�}��
p IH¨ K�I�F ��E�F�h�P%voQ�wtSOY�I"_`F�E	�9_`F�f7Pol
lHvoh4ZJY\P\¨[IHgoI�h�SOY�I#w�IHgoc2l
IM¨[F�E

F
K�¨[F�f�E^F�GoK2IMSiP l�PJ_+�oI
QoE�FHS/I#KI
F��'E�F�Q\wtSOY�I�h�I
NOP�h�IM¨[F�E�FHGoK2IMSOP+h�I�F
l�YtSOY\I"��h�I�E�EOvoh�I#l
P�QRE�c�oQt¨+Y\I
Q

K2I
F��'E�¨[I�h�I#KI�E�E�SOY\F�Q¤��L ��E�I�lM¨7Y�c2ldY@¨7F�E6FdK�¨[F�f�E�SOY\I#l
F�E�Iy�dU@voh�c�Qy�+GoP%SOY7PJN�SOY\I"�oj._7P�Q�SOYtSOh�I�F�SO_7I
QrS

�oI�h�cPowRE�Z�SOY\I"Q�v�_[G�I�h�PJN'�oFHSOcI
QrS�E�¨+Y\P h�I���voc�h�I
w+�oY%f�E�c{P�SOY\I�h�F���f@SOP9l�KI
F�h�I��ol�I�E�E1E�I�l�h�IHS/cP�QRE�F
Q�wtSOY\I

Q�v�_+G�I�h�P�N=��Y%f�E�c�P\SOY\I�h�F���f:E�IrE�E�cPRQRE��oI�h��oFHSOcI
Q�S'¨[I�h�I-h�I
l
P%h�w�I�w��

L�v�Q%�9N(v�Q�l�S�cP�QtS/I�EOS�E=¨[I�h�I"�oI�h�NOPJh/_7I
w7FHS cQ�l
K�v�E�cPoQ7F�Qow7FHSoSOY�I#I�Q\w P�N I
F
l
Y+�oj�_7P�Q�SOY+�oI�h c�PRw

cQ`FdKKo�oFHS/cI
Q�S�E��rD�Q7F�w�wJc�SOc�PJQ\ZJ�oFHSOc�IdQrS�E�¨[I�h�I#F�E	�oI
wt¨+YoIHSOY\I�h=SOY\I�f7F���h4I
I
wtS/P+_7I
F%E.voh�I
_`I
Q�S�E�P�N'N.K�P\¨[Z

W�I�E�ZoF�Q\w[�oFrE.SOh�cl"��h4I�E�E.voh�I#F�S�c QoldK¦v�E�cPoQ7F
Q�w7FHS�SOY\I#I�Q�w+P�N I
F
l
Y+�oI�h�cPow��
T�I
F�EOvoh�I
_`IdQrS�E�FHSoSOY�I#I�Q\w

P�N3SOY\I"D.W'W'a �oI�h/cPRwt¨[I�h�I"�oI�h�NOP�h _[I
wtS{¨+clrI
Z�c_9_`I
w�c{FHS/I�K�f7GJIdNOP�h�I#F�Q\w c_9_`I
w�c2FHS/I
K�f`F
N(S/I�h��o�



�

_9cQ%v�S/I�E6PJN'D.W'W'a ¨mc�SOYtSOY\I#l
FHSOY\IHS/I�h�j._[P\voQrS/I
w+��h�I�E�EOvoh�I
j(SOh�F�QoE�w�v�l
I�h1E�f�E.S/I
_ E.S/cK(KocQ+�RK2Frl
I%�
~ F
l�Y

_`I
F%E.voh�I
_`I
Q�S �oI�h�c�PRw+KF%E.S/I�w F�GoP%v%S �#_7cQ%v�S/I�E��

;�� � �1��;��-��?+;

stK2KowRF�S/F#F�h�I"��c�goI
Q7F�E�_7IrF
QRE��6e\U ��W�F�c h�I
w��\S/IrE.S�E�¨[I�h/IMv'E�I
w+NOP�h�¨7c�SOY�cQ�j.�oF�S�cI
QrS

l
P�_+�oF�h�c{E�P�Q�E�P�N3g�F�h c�F�GoK2I%E�GJIHS{¨7I�IdQ@SOY�IMS{¨mP�SOh�I�F�SO_7I
QrS�E��
�+Qy�oFdc h�I
w��JS/I�EOS�E�¨7I�h�I v'E4I
w+NOPJh���h/P\vo�

l
P�_+�oF�h�c{E�P�Q�E��

�@*�; ��� �b;

� I#cQol
K�v�w�I�w ���7�oFHSOc�IdQrS�E�Z%¨+Y\P3E4I�cQ\wJc�goc2w�v'F
Kow�FHS/F#F�h�ItE.v�_7_9F�h cqrI�w cQ7|�FHGoK2I9�r�dW�FHSOcI
QrS�E ���

SOP��o£7F
l
l�I��%S/I
wth�I��oI
F�S/I�w�SOh�F�QoE�w�cF��oY%h�F��o_`FHS/cl#F
Q�wtW�I�E�_7I
F%E.voh�I
_`I
Q�S�E��

D�Q7P�h�w�I�h�SOP`IHgoF
K�v�F�S/I SOY�I#I
NON�I�lHS P�N3SOc_`I c h�h�I�E/�oI�l�SOc�g�I#P�N�SOY�IMS�h�I
FHSO_7I
QrS/Zm¨[I#l�PJ_+�oF�h�I
w7w�FHS/F

P%G%S/F�cQ�I�w F�S�SOY�I#I�Q\w7PJN'�9_[PJQrSOYRE�z�I
Q\w P�N�SOY�I#N.c hHEOS�S{h4I
FHSO_7I
Q�S �oI�h/cPRw%}�F�Q�w7FHS�SOY\I#I�Q�w7P�N=�7_7P�Q�SOY�E

z�I�Q\w7PJN�SOY�ItEOS{v�w�fy} cQtSOY\I"h�I�Y�F�Goc2K(c�S/FHS/cP�Qtv�Q�c�S/ZRF�Q�w7P\G�E�I�hOgoI
wtSOY�F�S PJQ�K�f7goc�S/F
KolrF��oF
l
c�SOf7zO�+u1}�¨[F�E

E�c��oQ�c(N�c2l
F
QrS�K�f[wJc2N�N�I�h�I
Q�S�z��y�R�©� � � ���'�$��g�E�� �y«���� � �-����� �oZ���� ���¦���%�oZ��(j(S/I�E{SO}�Z%¨+Y�cK2I"D.W'W'a Y\F
w+Q�P

KPRQy�ojiS/I�h�_ I
NON�I�lHS�E�P�Qtgoc�S/F
KolrF��oF
l
c�SOf7z��r�'�{���-���r�¦��� � ���r�'�����-���'����� ZoF�N(S/I�h�l�PJQrgoI
Q�S/cP�Q�F
K%SOh�I
FHSO_[IdQrS

F�Q\w[DOW=W'a h�I�E/�oI
lHSOc�goI
K�fJZ ��� ���©�o£�Z��(j(S/I�E{SO}��
�+u�l�Y\F�Q%��I%E cQ7cQ�w�c�g�c2w�v�F
KR�oF�S�cI
QrS�E�F�h�ItE/Y�P%¨+Q7cQtp c�%voh�I

�r�y|6Y\I"_7I
F
Q�E ��e%U �oF�h�F
_`IHS/I�h�E�w�voh/c�Qy� GJF�E�I
K(cQoI
ZoF
N(S/I�h�l�PJQrg�IdQrSOcP�Q�F
KJSOh4I
FHSO_7I
Q�S�F�Q\w7FdN(S/I�h�DiW'W'abZ

F�h�I"��h4I�E�I�QrS/I
w+cQ7| F�GoK2I"�'��¡7P E�c �RQ�c2N�c2l
F
Q�S�w%cN�N�I�h�I
Q�l
I%E�¨[I�h�I"NOP%voQ�w7c�Q@SOY�I#I
N.N/IrlHS�E�PJN�SOY�IMS{¨mP

�oI�h�cPowRE�zi¨mc�SOY7F
Q�wt¨7c¦SOY�P%v�S'D.W'W'a"} P�Q7K�v�Qy�9N(v�Q�lHS/cP�Q+�oF�h�F
_7I�S/I�h�E�Z%G�h4I
FHSOY�cQ%�7�oFHS{S/I�h�Q�Z�P�h�SOY�I

h�I�E/�Rc h�FHS/P�h.f9E�f�E.S/I
_ _7IrldY\F
Q�c(ly��D�Q[F
w�wJc¦S�cP�QtSOY\I#«[�oF�SOcI�Q�S�E ¨+Y\P[v'E�I�w[DOW=W'a w�v�h�cQy�[SOY\I"�9NOc�h�E.S

_7PRQrSOYRE�¨[I�h�I"Q\P\S�w%cNON�I�h4IdQrS N{h�PJ_XSOY\I"h�I
_7F
cQRcQ��7�oFHS/c(I�Q�S�E�NOPJh�F�Q%f+h�IrE��oc�h�FHSOP�h.fm�oF�h�F
_`IHS/I�h�F�Q\w F�S

F�Q%f7�oI�h c�PRw7ziGJF�E�I
K(cQoI
Z��9_[PJQrSOYRE�Z��7_7P�Q�SOY�E�}�z{voQ%�oF
c�h�Irw��(j(S/I�E{SO}��



�

Utvoh�cQ%�+GJP\SOY#SOh�I
F�SO_7I
Q�S �oI�h�c�PRwRE4ZR�+�oF�SOc(I
QrS�E�h�I
��voc�h4I
w+��Y%f�E�cP%SOY�I�h4F��JfmS/P l�KIrF�h�IH�ol�I\E�E

E�I�l�h�IHSOcP�Q�E��y|�Y�I"Q�v�_+G�I�h�P�N=��Y%f�E�c�P\SOY\I�h�F���f:E�IrE�E�cPRQRE�¨[F�E�Q\P\S�E�c �RQ�cN�c2lrF
Q�S/K�f[w�c(NON�I�h4IdQrS'GoIHS{¨[I
I�QtSOY\I

S{¨mP+�oI�h�cPowRE�zi¨[c�SOY+D.W'W'a[¢%£��©���-��«��¦����F�Q\wt¨7c�SOY�P%v%S D{W'W�a[¢%£������-�����¦£%}��yu1P�_+�oF�h�c{E�P�Q�E�PJN

_`I
F%E.voh�I
_`I
Q�S h�I�EOvoK�S�E�c_9_`I
w�c(F�S/IdK�f+G�I
NOP�h�I#F�Q\w c_9_`IrwJc�FHS/I
K�f FdN(S/I�h��o�[_7cQ%v�S/I�E�P�N'D.W'W'a F�S�SOY�I#I�Q�w

P�N3SOY\I"�oj._7P�Q�SOY+DOW=W'a �oI�h�cPow9E�Y\P\¨[I
w+Q�P:E�c��RQ�c2N.c2lrF
Q�S w�cN.N/I�h�I
Q\l�IrE cQ7K�v�Qy�`l
PJ_m�RK2c(F
Qol
I�Z � �ba�I
KZRP�h

� ��a�h�I�E�zip c�%voh�I"��}��


@��;�? �7;';o� � �

s@K�S�Y\P\vo��Y[FdKK�P\voh��oF�SOcI
Q�S�E ¨7c�SOY:eou1D�Y�F
w7KP%¨ �mu gJFdKv�I�E�FHS cQ�l
K�v'E�cPRQ\ZJDOW=W'a ��h�Pow�v�l
I
w

Q�I
c�S/Y�I�h KP�Q%�oj{S/I�h�_ l
Y�F
Q%�oI%E�cQ7K�v�Q%�+gJPRK�v�_9I%E�Q\PJh1E/Y�P�h.SOj P%h�KP�Q%�ojiS/I�h/_ ldY\F
Q%�oI�E�cQ7K�v�Q%�

l
P�_+�oK(c2F
Q�l
I#P�h � �"am�

|�Y�I#K�v�Qy�`l
PR_+�oKc(F
Qol
I#w�I�l�h�I
F�E�I#FrE�E�Pol
cFHS/I
wt¨7c¦SOY+h�I�E/�Rch�FHS/P%hOf7_+v'E�l
K2I#w\f�E�Niv�Q�lHS/cP�Q7_7F�f GJI

F�E4l�h�c�G�F�GoK2IMSOP7_7cl�h�PoFHS/I�KIrlHS/FrE�ciE4ZJcQol�h4I
F�E�I�w F
K�g�I
PRK�F�h1E�voh�NOFrl
IMS/I�QoE�cPRQ�ZoF�Q\w#�OP�h�c�Q\l�h�I
F%E4I
w K�v�Q%�oj{S�c(E�E.v3I

E.SOcN�NOQoI�E�E�� � L�voQy�`l
PJ_m�RK2c(F
Qol
IM¨[F�E�G�I�S(S/I�h�cQ+�oFHSOc�IdQrS�E�¨7c�SOY7KP�Q%�oj�E.S/F�Q\wJcQ��`l
PR_+�oF�h�I
wtSOP+h�I
l�I�Q�S

��v�F
w%h�c��oK2I��Rc2F
Z � EOvo���oI�E.SOcQ%�+SOY\FHS K�v�Qy�`l
PR_+�oK(c2F
Q�l
I#_`F�f7c(_7��h�P%goI#P%goI�h�SOc_`I#c�Qm�oFHS�c�IdQrS�E�¨7c�SOY eRu1D��

|�Y�ciE�c_7��h�P%goI
_`IdQrS ciE v'E.v�F
K(Kf7F%E�l�h c�G�I
wtSiPmSOY\I#w�IHgoI
KP��o_7I
Q�S P�N�E��oF%E.SOc2l
c�SOf7PRN'h�c�Goj�l�F��oI#F
Q�w

FHGJw�PR_7c�QoF
K�_@v�E4ldK2I%E�P%goI�h'SOc_9I�Z � ¨mY�c2l
Y _`F�f7cQol�h�I�F\E�IMSOY\I#F
lHSOc�goc¦S.fJZRF�Q\wtSOY�I�h�I
NOP�h�IMSOY�ItEOS{h�I�Q%�%SOY�Z�P�N

_+v'E�l
K(IrE�SOY�FHS h�I�_7F
c�Q@v�Q\w�I�h6gJPRK�v�Q�S/F�hOf7l
P�Q�SOh/P�K�E.v�l
Y7F%E�SOY�I#l�I�h.goc2l
F
KoFrl
l
I�E�E4PJh�f7_tv'E�l
K2I�E���D�Q

�oI
I��ocQ%�+¨7c�S/YtSOY�c(E�Y%f\�oP\SOY\I�E�c{E�Z%SOY�I"�oF�h�F�w%P%�oclrFdK�h�c�Goj/l�F��oI�_7P%SOcP�Qtv'E.v�F
KK�f[��h�I�E�I
QrS�F�SRSOY\I#F
lHv�S/I

��Y�F%E4I#PJN�eou1Dnw�I�l�h�I
F�E4I�E�P%goI�h'SOc_9Iy� � D�_+��h4P\gJI
w9E.SOh�I�Qy�%SOY+P�N F
l
l
I%E�E�P�h4fmh�I�E/�Rc h�FHS/P�h.f7_tv E�l
K2I�E�_`F�f

K2I
F
wtS/P+��h�I
F�S/I�h�K¦v�Qy�9I��\�oFdQ�E�c�PJQ7F
Q\w�Z\SOY\I�h�I
NOPJh4I
Z�SOP+cQol�h�I
FrE�I
w7K�v�Qy�`l
PR_+�oK(c2F
Q�l
Iy�Re�Y�P%v�KwtSOY�ciE GoIMSOY�I

l
F�E4I
ZRK�v�Q%�7Y%f\��I�h�cQ�N�K2FHS/cP�Qtv'E�cQ%�7D.W'W'a _7c��oY�S�F
l�l
I
KI�h�FHS/I SOY\ItE��oP�Q�S/F�Q\I
P%v'E�c_ ��h4P\gJId_`I
Q�S cQ7K�v�Q%�

l
P�_+�oK(c2F
Q�l
I#P%goI�h�SOc_`I%�

D�Q7I
F�h Kc2I�h1EOS{v�wJcIrE�Z�D.W'W=a cQ�l�h4I
F%E�I
w7K�v�Qy�`l
PR_+�oK(c2F
Q�l
I@F�Q\w[h4I
w�v�l
I
w � �"a NOP�h�vo�tSOP7�+Y�P%v�h�E

cQ+��FHSOc2IdQrS�E�¨mc�SOY���f��oY�P�E�l
P�KcP=E�c{E � P�h�F�_+f\P%SOh�PJ��Y�c�l�KF�S/I�h�F
K�E�l
K2I�h�P�E�c{E�� � D�Q+�oF�SOc2IdQrS�E�¨mc�SOY:eou1D�PJN FHS



���

K2I
F%E.S��1f\I
F�h � E�w�voh�FHSOcP�Q�Zoc�Q[l
PJQrSOh�F�EOSOZ%D.W'W'a ��h/Pow�v�l
I
w#Q�P E�c �RQ�cN�c2lrF
Q�S�E�Y\PJh{S/j�S/I�h�_ I
NON�IrlHS�E�PJQ[l�Y�I%E.S

¨[FdKK�PJh�K¦v�Qy�9l�PJ_+�oK(c2F
Q�l�I%����|6Y�c{E�h�IrE.v�K�S h�F
c(E�I
wtSOY\I"�oP3E�E�c�G�c(Kc�SOf+SOY\FHS D.W'W=a�_7c�oY�S'GoIMGJIdQoI
NOc2ldc2F
K�¨7Y�I
Q

v'E�I�w w�voh�cQ%�+SOY\I"N.ch�EOS�N/IH¨ _7P�Q�SOYoE�F
N(S/I�h-eou1D��
D�Q�S/I�h�I�E.S�cQ��RKf�Z��mu c_ ��h4P\gJI
w c2_ _`Irw�c(F�S/IdK�f[F
N(S/I�h

D.W'W'a cQ+�oF�SOc(I
QrS�E�¨+c¦SOY7F
lHv�S/I#��v�F
w%h�c��oF�h�I�E�c{E � � ��Y�P%¨7I�g�I�h�Z�SOY�I"_[I�F
Q7cQ�l�h4I
F%E�IM¨[F�E�P�Q�K�fm�o� _7K2Z

¨mY�c(l
Yt¨[F�E1EOS/FHSOc{E.SOc2l
F
K(Kf:E�c��oQ�c(N�c2l
F
QrS=Gyv�S�l�P�QRE�c2w�I�h�I�w l�K(cQRc2l
F
K2K�f7ch�h�I
K2I�goF
Q�S'G�f@SOY�I#FHv�SOY\PJh�E��
D�Q

�oI
I��ocQ%�+¨7c�S/Y7I
F�h Kc2I�h1EOS{v�w%c(IrE�Z%¨7I#NOP\voQ\w+Q�P E�c �RQ�cN�c2lrF
Q�S c_9_`I
w�c(F�S/I#IdNON/I
lHS P�N�DOW=W'a P�Q7w�f�QoF
_7c2l

K�v�Qy�`l
PJ_m�RK2c(F
Qol
I#P�h � �"a ¨7c¦SOY�c�Q �-f�IrF�h�P�N'Y�c�RY:eou1D���¡9I�c�SOY�I�h�w�cw+�9_[PJQrSOYRE�P�N'D.W'W=a c�Q�NOK�v�I
Qol
I

�muMZ�K�v�Q%�`l
PR_m�RK2c(F
Q\l
I
ZoPJh � �"am�

���(	ª����$%���2���'�1�%,���&'�#�����'A�C

� I#wJc2w+Q�P%S�EiS{v�w�f@SOY�I#I
NON�I�lHS�E�P�N=DOW=W'a P�Q�SiP�S/F�K�h�I�E/�Rc2h�FHSiP%h.f9E�f�E.S/I
_ l
PR_m�RK2c(F
Q\l�I#P�h�l�Y�I�EOS

¨[FdKK�l
PR_+�oKc2FdQol�I%�d�mQ�NOP�h.S{voQ�FHS/I�K�fmSOY�I�h�I#c{E�Q�P9cQ�NOP�h�_9F�SOcPJQ7cQtSOY\I�Kc�S/I�h4FHS{voh�I#FHGJP\vyS�l�Y�I�EOS=¨[F�KK

l
P�_+�oK(c2F
Q�l
I#PRN�eou1D��oF�SOc�IdQrS�E��y|�P9l�PJ_m�%v�S/I � �"abIdK2Z%¨7IMv'E4I
w7FMSOY�I
P%h4I�SOclrF
Kol
Y�I%E.S'¨[F�KK�l�PR_+�oK(c2F
Q�l
I

goF
K�v�I#l
P�h�h�I�E/�oPJQ\wJcQy�[SiP9F-Q�P�h�_7F
KRcQow�c�g�c2w�v�F
KO��D�Q[F�Q7IrF�h�Kc(I�h1E.S{v�w�f7cQ%goPoK�gocQ��`l
Y�I%E.S'¨[F�KK

l
P�_+�oK(c2F
Q�l
I#_`I
F%E.voh�I
_`I
Q�S�E�Z�D{W=W'a Y�F
w+Q\P c_9_`I
w�c2FHS/I#I
N.NOIrlHS P�Q#SOY�ciE��oF�h�F
_7IHS/I�h�����s KP�Q%�oj{S/I�h�_

I
N.N/I
lHS=PJN'D.W'W'a PJQ@SOY�I"h�c�G`l
F��oI�_7c�RYrS'GoI#_9FrE��oI
w+G�f+SOY�I"��h�F�w�v�F�Kow�I�goI
KP��R_`I
Q�S�P�N=h/c�GJj�l
F���I

_+v'E�l
K(ItE/�oF�E.S/cl
c�SOf��%|�YoI#w�IHg�I
KP��R_7I
QrS�P�N�E��oF�EOS�c�ldc¦S.f7_ F�f7F
K{E�P`IH���oK2FdcQtSOY\ItE�_`FdK2KRG%v�S�E/c��RQ�c2N�c2l
F
Q�S

�mu c_ ��h4P\gJId_`I
Q�S=P\gJI�h=SOc_`ItE�IrI
Q7c�Q[P\voh��oF�SOcI
Q�S�E���D�Q �oI
I��oc�Qy�+¨7c�SOYtSOY�c{E��oP�E�E�c�Goc(K2c�SOf�ZoQ�P E/�oI
l
cN.c2l

h�I�E/�Rc h�FHS/P�h.f\j E�f�EOS/Id_ h4I�YoF�Goc�K2c�S/FHS/cP�QtS/I
l�Y�Q�c2��v�I�E�¨[I�h�I"v'E�I�w cQ7F
w�w�c�S/cPJQ@S/P[DOW�W'a#ZoF�Q\w[h4I�E��oc�h�FHSiPJhOf�j

_+v'E�l
K(I"�oI�h NOP�h�_7F
Q\l�I#w�cw7Q�P�S�l�Y�F�Q%�oI#l
P�Q�l
Po_ c¦S/FdQrS�K�f7¨mc�SOYtSOY�I"�mu cQ�l�h�I
F%E�I%�

stK¦S�Y\P\vo��Y7P%voh���cKP%S�E.S{v�w�f`E�Y�P%v�K�wmGJIbgoc2IH¨[I
wt¨7c�S/Y7l
F�v�SOcP�Q+�oc�goI
QtSOY�I"h4IdK�FHS�c�gJIdKf:E�_`F
K(K

Q�v�_+G�I�h�P�N=�oF�SOc(I�Q�S�E�Zoc�S�E.vo���oI�EOS�E=SOY\FHS'h/P\vySOc�Q\I"D.W'W'a cQ �oF�SOcI
Q�S�E�F
w�_7c�S{S/I
w�SiP+h�I�Y�F�Goc(K(c¦S/FHS�c�PJQtvoQ�c¦S�E�NOP�h

Y�c�RY eRu1D�_7F�f+��h4PRw�v�l
ItE�_[FdK2KRGoI
Q\IdNOc�S�E�FHS'GoIrE.S��

D.W'W'a c(E6PRN.NOI�h�I
wtS/P+�oF�SOcI
QrS�E cQ7_7P�E.S^eou1D�voQ%c�S�E4ZRcQ�l
K�v'w�cQ%�`P\voh�E�� �JxmP%¨7I�goI�h�Z�_7P�E.S P�N P\voh

�oFHSOcI
QrS�E�h�I��oP%h{S�SOY�F�SRSOY\I"D.W'W=a E�IrE�E�cP�Q�E�F�h�IMvoQy�RK2I
F%E4FdQrS���D/Q7F
w�w%c�S/cP�Q�Z�D.W'W=a c(E�l�P3EOSOK�f`_`IHSOY\PRw+cQ

S/I�h�_`E�PJN I
��v�c�R_`I
Q�S�F�Q\w9E.S/F�NON�S�c_`I%�
�#IrE��oc�h4FHS/P%h.f7_+v E�l
K2IMSOh�F�cQ�cQ�� Y\F%E c_7��h�P%goI
w9E4I�gJI�h�F
K



���

h�I�E/�Rc h�FHS/P�h.f+�oF�h�F
_7IHS/I�h�E�cQ7l
P�Q�SOh/P�K�K2I
w9EOS{v�wJcIrE�� ���	� ! �.�bI%E��oc�h�FHS/P�h.f7_@v�E4ldK2IMSOh�F�c�Q�cQ��`_7F�f GJIbGJIHS{S/I�h

SOY�F�Q+D.W'W'a cQ+�oFHSOcI
Q�S�E ¨7c�SOY+h�I�l
I
Q�S^eou D'¨+Y\P9F�h4IMN{h�I
I#P�N F
lHv�S/I"h�IrE��oc�h�FHSiPJh.f[l
PR_m�RKc2lrFHS�c�PJQoE1E.v�l
Y7F�E

IH�Jl�IrE�E�c�g�I�K�v�Q%�:E�I�l�h�IHS/cP�Q7F
Q�w9E�I�goI�h�I#FHS/I�K2I
lHS/FrE�ciE4ZJNOP�h�¨mY�c(l
Y+DOW=W'a E�I
I
_9E6IdNON/I�l�S�c�goIy� ! ��s

l
P�Q�SOh/PJKK2I
w9E.S{v�w%f[IHgoF
K�v�FHS/I
w+��h�P��%h�IrE�E�c�goI#I����och�FHS/P%h.fmh�I�E�c{E.S/c�goI#KPRF�wJcQ%�`cQ7PJh4w�I�h=SiP P%G%S/F�c�Q[F�Q

IH�\�Rch�FHS/P%hOf+��h�IrE�E.voh�I#P�N FHGoP%v�S�«��#� P�N�SOY�I"_`F��oc_9F
K�I����oc�h4FHS/P%h.fm��h�I�E�EOvoh�I#w�voh�cQ%�`FHS KIrF�E.S �

_9cQ%v�S/I�E4Z ��SOc�_`I�E6F#w�F�f\Zo«7w�F�f�E�FM¨[I
I��oZ�NOPJh1�#¨[I
I���E�� ! ���mu F�Q�w7IH���och�FHS/P%h.f[_[v'E4l
K(ItEOSOh�I�Qy�%SOY

E�Y\P\¨[I
w7KF�h��oI�h�c_7��h�P\gJI
_9I
QrS�E cQtSOY\IMS{h�F�c�QoI�w[��h4P\vo����e\S�h�I�Qrv�P\v'E�c{E4PR_7IHSOh�c�lMSOh�F
c�Q�cQy�9PoN3SOY\I

�oI
lHSiPJh4F�KciE�_`F�]�P�h _tv'E4l
K(ItE�c�oQ�c(N�c2l
F
QrS�K�f7cQol�h�IrF�E4I
w7I��o�Rc�h4FHS/P%h.f7_+v'E�l
K2ItE.SOh4I�Q%�%SOY7F
Q\w E�c �RQ�c2N�c2l
F
Q�S/K�f

w�I
l�h4I
F�E�I�w[h4I�E�c2w�v�FdK�goPoK�v�_`I#l
Po_+�oF�h�I
wtSiP9l�PJQrS{h/PJK{E�� �����
D�Q7l
P�Q�S�h�F�E.SiZJQ\PtGoI
Q�I
NOc�S�E ¨7I�h4I#w�PRlHvo_[IdQrS/I
w

cQ`l
PJQrSOh�P�KK2I
w9E.S{v�w�cI�E�PRN cQ�S/I�h.gJI
Q�S/cPJQoE�c�Q%gJPRK�gocQ��9cQ�E��Rc h�FHS/P%h.f7_+v'E4ldK2IMSOh�F�c�Q�cQ��`F
Q�w7c�_7��h�P%goI�w

h�I�E/�Rc h�FHS/P�h.f7_tv'E�l
K2I#I�Q�w�voh4FdQ\lrI%� !�! � ! �

���ª0
���'0�>2�'���2���=Z�D.W'W'a ��h/P�w�v�l
I
w+Q\P9w�I�S/I
l�S/F�GoKItE�Y�P�h.S/j'PJh�K�PJQy�ojiS/I�h�_ c_ ��h4P\gJId_`I
Q�S�E�cQ

h�I�E/�Rc h�FHS/P�h.f7N(v�Q�lHS/cP�Q�ZRK�v�Q%�`l
P�_+�oK(c2F
Q�l
I�ZRP�h � �"a cQ+�oFHSOc�IdQrS�E�¨7c�SOYmh�I
l
I
Q�S^eou1D�F�Q\wt¨7c�SOY�P%v�S F
l�v%S/I

h�I�E/�Rc h�FHS/P�h.f7NOF
c(K�voh�I%�y�#c�g�I
QtSOY\I"Y�c�RY7l�P3EOS F�Q�w+�oFHSOc�IdQrS w�c(E�l
P�_ NOP�h.S�F�E�E�Pol�cFHS/I
wt¨7c¦SOY+D.W'W'a#Z�c�S�E�Y\P\v�Kw

GoI#Kc(_`c�S/I
w7F�E�FMS/I
l�Y�Q�c(��v�I#F
_7PoQ%�`P�SOY�I�h�E�SOP7I�QyY�F
Qol
I#l
KI
F�h4FdQ\lrI#PJN�E�I�l�h�IHS/cP�QRE�¨7Y\I
Q+h�I�E/�Rc�h4FHS/PJhOf

SOh�F
l�S'cQ�N/I
lHS/cPJQ[PRl
l�voh�Z�F�Q�w7FHS2S/I�Q�SOc�PJQ9E�Y\P\v�KwtS{voh�Q#SOP+_+v'E�l
K(IMSOh4F�cQ�c�Q��`_7IHSOY\PRwRE4Z\¨mY�c2ldYmY�F�g�IMGoI
I
Q

NOP%v�Q\w I
NON�I�lHS�c�gJI�cQ+�oFHS/cI
Q�S�E ¨7c�SOY:eou1D��
p�vohiSOY\I�h1E.S{v�w%c�I\E�cQ�l
K�v�w�c�Q��ªeou1D��oFHSOcI
Q�S�E ¨7c�SOY7F
l�v�S/I

h�I�E/�Rc h�FHS/P�h.f7NOF
c(K�voh�I#F�h4I"Q�I
I
w�I�w cQ7P�h�w�I�h=SiP+��c�gJI#l
K(I�F�h h4I
l
P�_ _[IdQ\wRF�SOcPJQ�E6F�GJP\vyS�SOY�I"cQrS/I�h�I�EOS PJN

D.W'W'a NOP�h=SOY�c2E�F
lHv�S/ItE�c�S{v�F�SOcPJQ��



���

�m��,��r�
���=0��
�

�r� ��v�I�h�_:E�I�hML^s@Z=x7P u x[Z�uMY�cPow�P¤s"~-Z=W h�c2I�GoI+T T�Z �mc�h�E�Y%GoK�v�_ eou-Z1eRl�IdKqyF ��T ��e��RcQ�F�K
l
P�h�w:c�Q�]�voh�fª_`I
w�c(l
cQoI%�o�'��s@lHv�S/I7l
F�h�I7_7F
Q�F���I
_9I
QrS^PJN�SOh�FHvo_7F�S�cl`F
Q�w�Q\PJQrSOh�FHvo_7FHS/cl7c�Q�]�voh�f���s#h4l�Y
W Y%f�E�T¥I
wt�bIdYoF�GocKo�o����£ ����yz��:e%vo���RK���}H¢�e � �yj�«��r�
�'� k�F
l���E�P�Q s#abZ#��h�P�P�_7I%E |�~b�1D�Q�l
cw�I
Q\l�IVPJNmh�I%E��oc�h�FHS/P�h.f l
PR_m�RK2c(l�FHS�c�PJQoE:NOPRK(K�P\¨7cQ��XE/�RcQoFrK
l
P�h�wtcQ�]�voh�f��ys#h�l
YtW Y%f�E�T I
wt�bI
Y�F�Goc(K������%� � £'�yz��%}�¢©�o£���j��o�
��� abI�h��oP�N�E���f9~�x �\T¥I
l
Y�F
Q�c{E�_ NOP�h �bI�E��oc�h�FHSiPJh.f`D�Q�EOv�NON�c�ldc�IdQ\l�fªF
N(S/I�h-u-I�h�goc2l
F
K uMP�h�w9D�Q�]Ovoh4f �'F
eoP\v\h�l
I�PJN stK�g�I
PRK�F�h�x+fy�oP\gJI
Q�S/c�K2FHS/cP�Q��rstQ�QmD�Q�S/I�h/QtT I
w¤����«%� � «��y¢ �o�'�yj.�o£��
�'� U[I:|6h4P\f\I�h@s@Z�~�E.S/I�Q%QoI T � uMY\I%E.S-¨7F
KK1_7P%S/cPJQ cQn�oF�h�F��oKI��oc(l¤E.voG�]�I
lHS�E��=s@_ ��I�g¤�bI\E/�Rch
U7c(Eb������� �O������z.��}�¢¦���%�oj�«��
�o� eol
F�Q�K�PRQ¤W=U[Z6L^P�h�cQ%� e\x[Z6W�cl
Y�voh��oP a-T�Z�T�l
u-PoPJK p�U7Z"eoK�v�S�E���fVs7eoZ"eoF�h��oF�h�F�SOc6T IHS�FdK��
�bI�E��och�FHS/P%h.f _`I
l
YoF
Q�c(lrE cQ F
lHv�S/I ��v�F
w%h�c��RK2I��oc2F%� L�voQ%� F
Q�w l
Y�IrE.S ¨[F
K�K l
P�_+�oK(c2F
Qol
I F
Q�w
w�c�_`I
QRE�c�PRQ�F
K�ldY\F
Q%�oI%E�w�voh�cQ%�7h�I�E/�Rc�h4FHS/PJhOf7_`FdQ\IHvogoI�h�E��rs@_X�#I�g+�bI�E/�Rch�U7c{E#���R�y���O������z��%}H¢�«����yj.�o���
«�� eoc�Q�Y\Ft�#Z�abI�h��oP�N�E���f:~ x �JW h�P�KP�Q%�oI
wªF
K�S/I�h�FHSOc�PJQªPRN^K�voQy�¤_`I
l
Y�F
Q�c2l%E"cQ ��f��oY�P�E�l
PRKcP�E�c{EMGof
�oP�E�c�S/c�goI"��h�I�E�EOvoh�I"Y%f��oI�h cQ�N�K2FHS/cP�Q��rst_ �bI�g+�bI\E/�Rc h�U7c{E#����£%� �O����«�z���}H¢ �o£�j��y£��
£�� L^I
l
YrSOq�cQ@¡`Z�eRY\F
w�IbU[Z'uMK2FH¨`E�P�Q L^Z � c2I
Q�I�h^u T ��e%vo��h�F
_7F��oc(_`F
K'c�QoNOK(F�S�cP�Q:c_7��h�P\gJI%E1K�v�Q��
l
P�_+�oK(c2F
Q�l
I#cQ EOvRG�]�I
l�S�E�¨7c�SOY7F
_+f\P\SOh4PJ��Y�cl#KFHS/I�h�F
K�E�l
K2I�h�P�E�ciE��%u1Y\I\EOS �o����«��.���o��z �r}�¢i���%���oj��o�
�o� U[In|�h�P%f\I�h:s@ZMU[Idc2E�E�I�h7W1�-|�Y�IVI
N.NOIrlHS�E PJN7cQ�S/I�h�_7c�S.S/I�Q�S7�\P3E/c�S�c�gJI ��h�I�E�E.voh�I G\h�I
FHSOY�cQ�� P�Q
�oFHSOcI
QrS�E�¨7c�SOY+h4I�E��oc�h�FHS/P�h.f7_@v�E4ldK2IM¨[I
F��oQ�I%E�E���s@_ �#I�g+�bI�E/�Rch�U7c{E#���R�'� �O�����oz.��}H¢i���%�oj�£��
��� T¥l
u-PRP�K¥p�U7Z¥T¥F�foIH¨:E	�Rc��"p ZXe�Y\F�f\QoI U eoZ �tc�G'E�P�Q u1k�Z �#h�c�����E �#u-Z¥xmfow�I � � �
D�QrS/I�h�_7c�S{S/I�QrSX�oP�E�c¦S�c�goI ��h4I�E�E.voh�I G\h�I
FHSOY�cQ�� c�Q �oFHSOc2IdQrS�EX¨7c�SOY h�I�E��och�FHS/P%h.f _[v'E�l
K2I ¨[I
F��oQ�I�E�E��
s@K�S/I�h�FHS/cP�QRE�cQtS/P�S/F�K�h�IrE��oc�h�FHS/P�h.f`E�f�E.S/I
_ l
Po_+�RK2c2FdQ\l
I%�yu1YoI�E.S����R�y«�� ����z.��}�¢��r�o«�j��r�'�
����� a�h�P%¨+Q �#ZXU7c�T�F�h�l
P s#p ZXx7P�c�S k U[Z �tF�h�E�Y�c(l � ~b� �bI�E/�Rc�h4FHS/PJhOf w%f�E�N{v�Q\lHS/cPJQ FdQow
_`F
Q�F��oI
_`I
Q�S�cQ9E/�RcQoF
Kol
P�h�w+cQ�]4voh�f��
�#I%E/�Rc�h�u-F�h4I"�o���R«�� �'��z �r}�¢�� �y��j�«R� � wJc{E4lHv�E�E�cPRQ7«���j/£����
���r� x[F�h.S�¡`Z\L^F
NONOPJQrS�D4ZRw�I#K2F+eRP%S/F"s"W�Z\L^I�]�F
c(K2K(I"T�Z�T�F
l
Frw�P%v �tZ%W P�K��oI�f T D1I�S�F
K{�
�bI%E��oc�h�FHSOP�h�f
I
N.N/I
lHS�EbP�N-l
PR_+GocQoI
w SOh.voQ\l
F
K�F
Q�w F�Gow�PR_7cQoF
K1E.vo���oP�h.S-cQ��oF�S�cI
QrS�EM¨7c¦SOYnE��ocQoFdK�l�PJh�w¤cQ�].voh�f'�'s#h�l
Y
W Y%f�E�T¥I
wt�bIdYoF�GocKo�o���'����y«�z�£%}�¢{�����o£�j��'�r�
���'� T¥FdK�PRQ�I�f:p�W^�JW'v�K_7PRQ�F�h4f N(v�QolHSOcP�Q�cQ ��v�F
w%h�c��oK2I��oc(F\¢=I
NON�I
l�S�E�PJN^F7l
PJh�E�IHS4�Rs#h�l�Y9W�Y%f�E1T I
w
�bI
Y�F�GocK ����£�� � «���z�«%}�¢ �o«���j �o�
����� u-K�cQoc2l
F
K#F%E�E4I\E�E�_`IdQrS7F
N(S/I�h`F
l�v%S/I l
I�h.goc�l
F
KtE��ocQoF
K#lrPJh4wnc�Q�]�voh�f���¡`IHvoh�P�E.voh��oI�h4f �o���%� � �y��z �
e%vo���RK }�¢�e�����j����
���'� �"v�F�Q�]�I�h W'x[Z#| F�_ _`I
K(cQ�� �#k�Z#u-P%S/I�E`k ~^ZMW�I
w�I�h�E4I�Q �bp ZMW�I�E�KcQ �bZ"�mI�h�Q�F�v�K�S[k�u#� L�v�Q��
goPoK�v�_`I�E F
Q\w NOP�h�l
I
w gJI
Q�S/c�K2FHS/P�h.f N.KP%¨:E�� �bI��oP�h.S � P�h��oc�Qy� W�F�h.S{f e%S/F�Q�w�F�h4wJcqrFHS/cP�Q PRNnL�v�Q%�
p�v�Q�lHS/cP�Q:|�I�E.S�E4ZR~ v\h�P��oI
F�Q uMPo_ _+v�Q�c�SOf:NOP�h#e%S/I
I�K'F
Qow:u-PRF�K{�o�tN.N/c(l
c2F
K�e%S/FHS/I�_`I
Q�S6PJN�SOY\I�~ voh/P��oI
F�Q
�bI�E��och�FHS/P%h.f eoPRl
cI�S.f��
~ voh'�#IrE��oc�h�k#e%vo���RK����������O��«'¢���j.�o���
���o� abF�fow�voh:s@Z"abIdYyh�F��oc{E9W �mZ��1cQ � s@Ztk�F
I��oI�h9T¥ZbT�cK2c(l�ji~-_7c(K2ctk��"s E�c(_7�RK2I _`IHSOY�Pow NOPJh
F�E�E�I%E�E�cQ�� SOY�I g�F
Kc2wJc¦S.f PRN SOY�I I�E�P���Y�F��oI�F
K GJFdK2KPoPJQ S/I
l�Y�Q�c(��v�Iy� st_ �@I�g �bI\E/�Rc h U7c{E
���R�r� �O���o«�z��r}�¢¦£R���yj����r�
��«�� T¥I
F
w k�Z � Y�c�S{S/I�Q�G�I�h��oI�h:k
�1W�Y%f�E�c2l
F
K+��h4PJ�oI�h{SOcI�E P�N SOY\I¥Yrv�_`F
Q K�v�Q%� _`I�FrE.voh�I
w w�voh�cQR�
E��oP�Q�S/F�Q�I
P%v'E�h�I�E/�Rc h�FHSOcP�Q��ª���'�y��� ��¢¦£�£���j���«��
��£�� L^P�NOF%E�P p Z�a�h�PRl�Y�F�h�w:L^Z�|�P\v�l�Y\F�h�w9U7Z�x7F
Qy�¤|�Z3x[F�h�N1s@Z=D�E�F�GJI�f:U:��~1goF
K�v�FHS/cPJQªPoN1l
F�h4GJPRQ
w�cP\�oc2w�I h�I�G�h4I
FHSOY�cQ%� w�voh�c�Q�� ��h�I�E�E.voh�IXEOvo���oPJh.SªgoI�Q�S/c�K2FHS/cP�QX¨7c�SOY F
ch.¨[F�f _`F
Q�F��oI
_`I
Q�SVE�f�E.S/I
_
ziabc�W�s"W }�w�IHgoc2l
I%E��yu1Y�I%E.S������'� �O���R�yz��%}�¢¦£�£%�oj ���
�
�o� e%SOcKK(I�h �mZ#eoc�_`cPRQ\FHS/P �MZ^��c2l
I �mZ x7F
KK1am� |�Y�I IdNON�I
l�S@P�NtcQ�S/I�h _7c�S{S/I�Q�S@��P�E�c�S/c�g�I���h�IrE�E.voh�I
G�h4I
FHSOY�cQ��`PJQ7K�v�Q%�+goPoK�v�_`I%E�cQ7F
lHv�S/I#��v�F
w%h/c��oF�h�I%E�c{E��
W�F�h�F��oKI��oc2F9�����%� ������zO��}�¢i������j�«��
����� ~�E.S/I�QyQ�I¤T�Z �mQ�PoPJ� u-Z-�+F�Q%gJF
I�h�I
Q%GJI�h��oY k�ZMx7I
cK��P�h�Q�s@ZMU7IV|�h�P%foI�h`s7�-|6Y\InI
NON�I
l�S`PJN
�oI
lHSiPJh4F�KciE�_+v'E�l
K2IMSOh�F
cQ�cQ%�9cQtS/I�SOh�F���KI��oc2ltE.voG�]�I
lHS�E��rs@_ �bI�g+�bI%E��oc�h�U7c{E#���R�y���O������z��r}�¢{�����
�yj.���'�
�o��� �@P\voQ\w�I�Q W^� W�h/P���h�I�E�E�c�gJI h�I�E�c{E.S/c�goI KPRF�wJcQ�� PJQ F
l�l
I�E�E4PJh�f I����oc�h�FHS/P�h.f _tv E�l
K2I c(Q
S/I�SOh�F���KI��oc2F%�oeRP%v%SOY[F�N{h�c(l�FdQmk�P%voh�Q�F
KoPRN�W Y%f�E�cP%SOY�I�h�F���fn�������'¢©�oj����o�



���

���r� U[I�Q�I
Y%f L^Z abI�h�QoI�f e'��|�Y�I v'E4I¤PRN#�oP�E�c�S�c�gJI���h�I�E�E.v�h�I¤w�IHgoc2l
I%E+G�fV�RY%f�E�c�P\SOY\I�h�F��oc{E.S�E���~�voh
�bI�E��och�k1�o����� �O��£�z.��}�¢��r����j����
���'� L^c2FH¨ T��mZ L^c�Q T u-Z"u-Y�I
Q%� W�| Z � PJQy�¥T �mZ�| F
Q�� p |-�6�bI�E�c{E.S/c�g�I cQ�E��och�FHS/P�h.f�_+v'E�l
K{I
SOh�F�cQ�cQ%� ¢�c�S�E�I
N�N/I
lHS/c�goI
Q�I%E�E�cQ7��F�SOc(I
QrS�E�¨7c�SOY`F
lHv�S/I#l�P%_ �oK2IHS/I#l
I�hOgoc(lrF
K�l
PJh4w cQ�]�voh4f��%s#h4ldY@W�Y%f�E�T¥I�w
�bI
Y�F�GocKR�o����� ��'��z�«%}�¢�£'�r�oj/«��
�o��� L^P%goI�h�cw%�oI abZ abF
w�P%voh T¥Z U@v�GoP x`���+I�Q�SOcK2FHS/P%h�f _tv�E4l
K(I I
Q�w�voh4FdQ\l
I SOh�F
cQ�c�Q�� c(Q
��v�F
w%h�c��oK2I��Rc2F�¢yIdNON/I
lHS�E�P�QtG�h4I
FHSOY�cQ%�7�oFHS{S/I�h/Q���W�F�h�F���K�Id�ocF9���R�y���¦�o£�z��r}�¢¦�%�o��j������



���

���()��'�
�">2�
)����=A'�

���()��'�
���

u1YoF
Q%�oI�E�cQ+goc�S/F
K�l
F��oF
l
c�S.f[z.�7u1}�P%goI�h'SOc_9I#cQ7c�Qow�c�goc{w�v�F
K��oFHS/cI
Q�S�E��%|�Y�I#wyP�S(S/I
w+KcQoI�E�F
Q�w7P��oI�Q

l
c�h�l
K2I�E�cQowJc2l
FHS/I"�oI�h�cPowRE�¨7c�SOY7cQ�S/I�h�_7c�S{S/I�QrS ��P�E�c�S�c�gJI
j.��h�I�E�E.voh�IMG\h�I
FHSOY�cQ��`z.D.W'W'a�}�F�Q�w#SOY�ItE�P�Kc2w K(cQoI�E

F�Q\w l
KP�E�I�w l
ch�l
K2I�E�SOY\I"�oI�h�cPRwRE ¨7c�SOY�P%v�S'D.W'W'a@�

���()��'�
���

U+f\Q�F
_9c2l#K�v�Q%�`l
P�_+�oK(c2F
Q�lrI#F�Q\w cQ�E��och�FHS/P%h.f[I
K(F%EOSOcl#F
Q�w+h�I�E�c{E.S/c�goIM¨[PJh	�7PJN�G\h�I
FHSOY�cQ��`z � ��a�}
c(_`_`I
wJc2FHS/I
K�f+G�I
NOP�h�I#F�Q�w7F
N(S/I�h��o�+_7cQ%v�S/I�E�P�N=Y%f\�oI�h�cQ�N�K2FHS�c�PJQtv'E�cQy�9cQ�S/I�h�_7c�S{S/I�QrS �oP3E/c�S�c�gJI
j.��h�I�E�E.voh�I
G�h4I
FHSOY�cQ��`z.D.W'W'a"}��


