
Augurzky, Boris; Schmidt, Christoph M.

Working Paper

The Evaluation of Community-Based Interventions: A
Monte Carlo Study

IZA Discussion Papers, No. 270

Provided in Cooperation with:
IZA – Institute of Labor Economics

Suggested Citation: Augurzky, Boris; Schmidt, Christoph M. (2001) : The Evaluation of Community-
Based Interventions: A Monte Carlo Study, IZA Discussion Papers, No. 270, Institute for the Study of
Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/21121

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/21121
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


IZA DP No. 270

The Evaluation of Community-Based
Interventions: A Monte Carlo Study

Boris Augurzky
Christoph M. Schmidt

D
I

S
C

U
S

S
I

O
N

 P
A

P
E

R
 S

E
R

I
E

S

Forschungsinstitut
zur Zukunft der Arbeit
Institute for the Study
of Labor

March 2001



�

��������	�
��
��������	
�
��������
�

����

��
�������

���������
	���

�
�
�

�������	�	�����
���������	
��

����������
���
����
����


�
�

�����
����� ��!����
�
���������	
��

����������
�����
������
���
����
����


�
�

Discussion Paper No. 270 
March 2001 

 
 

IZA 
 

P.O. Box 7240   
D-53072 Bonn   

Germany   
 

Tel.: +49-228-3894-0  
Fax: +49-228-3894-210   

Email: iza@iza.org 
 
 
 

This Discussion Paper is issued within the framework of IZA’s research area �������
���������� 

Any opinions expressed here are those of the author(s) and not those of the institute. Research 
disseminated by IZA may include views on policy, but the institute itself takes no institutional 
policy positions. 
 
The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research 
center and a place of communication between science, politics and business. IZA is an 
independent, nonprofit limited liability company (Gesellschaft mit beschränkter Haftung) 
supported by the Deutsche Post AG. The center is associated with the University of Bonn and 
offers a stimulating research environment through its research networks, research support, and 
visitors and doctoral programs. IZA engages in (i) original and internationally competitive 
research in all fields of labor economics, (ii) development of policy concepts, and (iii) 
dissemination of research results and concepts to the interested public. The current research 
program deals with (1) mobility and flexibility of labor markets, (2) internationalization of labor 
markets and European integration, (3) the welfare state and labor markets, (4) labor markets in 
transition, (5) the future of work, (6) project evaluation and (7) general labor economics. 
 
IZA Discussion Papers often represent preliminary work and are circulated to encourage 
discussion. Citation of such a paper should account for its provisional character. 



IZA Discussion Paper No. 270 
March 2001  
 
 
 
 
 
 
 
 

����"����
�

��������	�
��
��������	
�
���������

����

��
���
�����

���������
	���∗�

 
 

The evaluation of interventions such as active labor market policies or medical programs by 
means of a randomized controlled trial is often considered the gold standard. However, 
randomized experiments might face severe shortcomings especially if performed at the group 
level. One such problem is caused by small sample size which might prevent the experiment 
from developing its fundamental virtue in balancing all relevant covariates. This paper 
investigates the potential and limits of experimental and non-experimental approaches to the 
evaluation problem, in particular the use of instrumental variables, in a numerical simulation 
study, against the particular background of community-based interventions. In our simulations, 
we emphasize the trade-off between bias and precision by imposing a smaller number of 
communities whenever we model a randomized experiment, and by allowing for a 
correspondingly larger number of communities in all cases where selection into the program is 
not controlled completely by the analyst.  
 
 
 
JEL Classification: C15, H43 
 
Keywords:  Grouped data, observational study, randomized experiment, simulation study 
 
 
 
Christoph M. Schmidt 
Department of Economics  
University of Heidelberg 
Grabengasse 14 
69177 Heidelberg 
Germany 
Tel.: +49-6221-54 2955  
Fax: +49 6221 54 3640 
Email: schmidt@uni-hd.de   

                                                 
∗ We are grateful to the Center for Labor Economics, UC Berkeley, for its hospitality. Boris Augurzky 
especially acknowledges financial support by the Friedrich-Ebert-Stiftung. This research was in part 
supported by the Deutsche Forschungsgemeinschaft (DFG) under the research grant “Sonderforschungs-
bereich (SFB) 544, Control of Tropical Infectious Diseases”. 



7

 ! +"�#"�+ �)� �Ï����

�����������8.������ ! �-+ �

o$®��� 5��'

���"5��-
4�%$³�������

�MPS`bZ�´¤T�PS`_PS��UoL_YkJÀL_T���Z¬�MJM^M�[�BPSJoU
�k`vYkaMT{U
�k�S`_P½Z«Y[R³U � P½P�N²�k`_�M��U
LbY[J�Y[Z��%Yk`_Lb��W¹LbJ
U
PSR@N<PSJoU
LbY[JMT�¥£egJ-U � P
�S`b�[T�T�Lb�o�k`Q�S�[T�P�YkZ%�[JBL_JM^MLON%L_^M�M�k`_`VW·´¤aM�[T�PS^	�MR4Y[ckR��k�Bd<Z«YkR L_JMT{U
�kJM�SP��6NQY[`b�MJ
U
�kR{W)U
R4�[LbJML_JMc½�MR�Ykc[R4�[�
Z¬Y[R¡�MJMPS�-�M`_Y¤W<PS^ ¦¨Y[R4�[PSR4T�d3�qY�U
PSJ
UoL_�k`�U
R4�[LbJMPSPST�¦�Lb`_`³LbJ¼�[`b`³`_Lb�[PS`bL � Y±Y·^¹aM�kT�P¨U � PSL_R£�M�[R@U
Lb�SL_�M��UoL_YkJ
^MPS�SLbT�L_YkJ|Y[J|� �SY[�-�M�[R4L_T�YkJ|Y[Z"U � PSL_R¨�qPSR��SPSLVN<PS^|�qY[T{U4´¤L_J
UoPSR{NQPSJ
U
LbY[J|Yk��U
�SYk�BPST¯¦½LOU � U � P'�SYkT{UBYkZ
�MJM^MPSR4c[YkL_JMc�UoR�PS��U
�BPSJoU
¥¯e U³¦�Lb`_`MYkZ�U
PSJ-a%P�U � P6�S�[JM^MLb^M��UoPST,¦½LOU � aqP�U�UoPSR³T�� � Y·Y[`bL_JMckdQ�[JM^¨U � P6�BY[R4P
Uo�[`bPSJ
U
PS^¼Y[R¡�BY�U
LVN²��U
PS^¹LbJM^MLON%L_^M�M�[`bT6¦ � Y'UoPSJM^¸U
Y�PSJ
U
PSR�U � PB�MR�Ykc[R4�[�-¥�hKT½���SY[JMT�P
&·�MPSJM�SPBYkZ
T��M� � T�PS`_Zç´¤T¤PS`bPS��U
LbY[JMdª�kJM�[`VW�T{U
T½�S�[JMJMY�U�aM�[T�P£U � PB�[T�T�PST�T��BPSJ
U�YkZ¯�MR�Ykc[R��k� Lb�B�M�[��U	Y[J¹��T�L_�B�M`bP
�SYk�B�M�kR�LbT�Y[J Y[Z��-PS�[J Yk��U
�SYk�BPST�a%P�Ug¦¨PSPSJ �M�[R@U
Lb�SL_�M�kJ
U¡�kJM^¸JMYkJ�´¤�M�[R@U
Lb�SL_�M�kJ
U¡ckR�Yk�M�MT¤¥(' � PSR4PS�[T
LVU¸L_T)T{U
R4�[Lbc � UoZ«Y[R@¦¨�[R4^ � Y¤¦ U
Y�Uo�[�¶�±`_P�T�PS`_PS��U
LbY[J»Y[J»Y[aMT�PSR@N²�kaM`_PST*)¿T�� � Y·Y[`bL_JMc�LbJ�U � P P�©%�[�-�Q`bP
YkZ*U � P¡U
R4�[LbJML_JMc��MR�Ykc[R4�[�+)Qd¯T�PS`bPS��U
LbY[J¾YkJ¾�MJMY[aMT�PSR@N²�kaM`_PST,)�Uo�[`bPSJ
U
dª�-Y�UoLON���UoL_YkJ-) �QR4Y¤N�L_^MPST��
T�PSR4L_Yk�MT�LbJ
U
PS`b`_PS��Uo�M�[`,� � �[`b`_PSJMckPS¥

eXJ U � P¾Y¤N<PSR{¦ � PS`_�-L_JMc �B�/.�YkR�LVUgW Y[Z'�k�M�M`_Lb�S��UoL_YkJMT	U � P10-243657298:24;�<>=@?A<CB6243D<C0-2E5F<G=
57<CHI2
<CB6243D<924JSd*U � ��U L_T�U � P��qY[�M�M`b��UoL_YkJ»�¤N<PSR4�[ckP�Y¤NQPSR�U � P�L_JM^MLVN�L_^M�M�k`ªc[�kL_JMT�Z«R�Yk�#U
R4PS��Uo�BPSJ
U�Z«Y[R��k`_`
LbJM^MLON�Lb^M�M�[`bT��M�[R@U
Lb�SL_�M��U
LbJMc£LbJKU � P��MR�Ykc[R4�[�-dML_T%U � P��MR�LbJM�SL_�M�k`�Y[aK.�PS��U6Y[Z<LbJ
UoPSR�PST{U
¥ª­¡JQP¯�S�[J'PS�kT�L_`VW
�SYkJMT{U
R4�Q��U��kJBPST{UoL_�B��U
P6Y[ZGU � P6�BPS�kJBYk��U
�SY[�-P/�kZ�UoPoR�UoR�PS��U
�-PSJ
U�Z«YkR �MR4Y[ckR��k� �Q�kR{UoL_�SLb�M�[JoU
T Z¬R�Yk�
YkaMT�PSR{NQPS^ ^Q��U
�k¥ML�P�Uod3UoY¹�qPSR�Z¬Y[R�� �[J �k�M�MR�Yk�MR�Lb��UoP��SY[�B�M�kR�LbT�Y[JMdKYkJMP � �[TB�k`_T�Y¸UoY¹�SYkJMT{U
R��M��U
U � P£�¤NQPSR��kc[P%;4=
NK5O<�2PB�?
3D;�<CNQ3SR[Y[��Uo�SY[�BPªU � ��U�UoR��kL_JMPSPST*¦£Yk�M`_^ � �¤N<P¨�[� � L_P�NQPS^ � �k^)U � P�W�JMY�U¡aqPSPSJ
UoR��kL_JMPS^Md,�B�MR�YkaM`_PS�tY[ZvL_^MPSJ
UoL�TM�S��U
L_YkJM¥

­¡aQT�PSR@N²�kaM`_P)^M��Uo�¸�k`_YkJMPK¦�Lb`_`�JMY�U-T��VUB�SPKUoY �SY[JMT{U
R4�M��U£U � L_T£PSJoU
LVUXWG¥	��PST�PS�kR�� � PSR4T � �§NQP'�MR�Y�´
�qYkT¤PS^ÀT¤P�NQPSR��k`v�[`VU
PSR4JQ��U
LVN<P�T{U
R���U
PSckL_PST3UoY�Y¤N<PSR��SYk�BP/U � L_T*W@JD2P5F<CWYXZ;43D<CW@=65\[]B6=D^�R_2E0'd*PSLVU � PSR]a
W¹L_J�´
NQY[�±L_JMc`3a[]B�W@=
B�WvLbJQZ¬Y[R4�B��U
LbY[J¸YkJ'U � P£�MR�Y±�SPST¤T6YkZvT�PS`_PS��UoL_YkJ¸L_J
UoY¨UoR�PS��U
�-PSJ
U¡Y[R6Y�U � PSR��[T��qPS��U
T6YkZ
U � P)�QR4Y[ckR��k�cb�d%egfQhji�kFlnmporqjstsvu�wyxgzg{qd(|}lO~v��������m �G�t�OeI~jeI��u�wyxgxgx]�¨L_J�� T�Y�´¤�S�[`b`_PS^
YkaMT�PSR{N���UoL_YkJM�[`³T{U
�M^�WGd Y[R¡a
W8^MPST�L_ckJML_JMc��kJ¹�k�M�MR�Yk�MR�Lb��UoPBP�©��qPSR4L_�BPSJoU
¥�egJ¼�[J¹P�©%�%PSR4L_�-PSJ
U�b U � P
�S`b�[T�T�Lb�o�k`<R4PSZ«PSR�PSJM�SP�LbT��,�����OeI�vd 7�� Ê È ��dq�M�kR{UoL_�SLb�M��UoL_YkJ	L_T3T{U
L_`b`[NQY[`b�MJ
U
�kR{WGd<aM��UKT�Y[�-P�Y[Z·U � P��[�M�M`_LV´
�S�kJ
U
Tv�[R4P�¦½LOU �M� PS`b^�U � P�UoR�PS��U
�-PSJ
U
¥O' � Y]R�PS�SPSLVN<PST<UoR�PS��U
�-PSJ
U¯�[JM^/¦ � Y]^MY·PSTvJQY�U¯L_Tv� � Y[T�PSJ�a
W	�
R4�[JM^MYk� �BPS� � �[JML_T��-d��k`_`bY¤¦�LbJMc]U � PK�SY[JMT{UoR��M��U
LbY[J�YkZ²U � PK^MPST¤LbR�PS^��SYk�MJ
U
PSR4Z«�[��Uo�M�[`q�[TvU � PKT�L_�B�M`bP
�¤NQPSR��kc[P½Y¤N<PSR�R4�[JM^MYk�BLb¢SPS^k´¤Yk��U��SYkJ
U
R4Y[`bT�¥KegJ-U � P½JM��Uo�MR��k`�T��SLbPSJQ�SPST³U � L_T�B
365FJD=
0�W���24J\;4=
5F<CB6=DR�R_2�J
<CB�W@3DR]b{��} � � � �[T/a%PS�SYk�BP�U � P¡�BP�U � Y·^�Y[Z*� � Y[Lb�SP¡Z«Y[R�U � P¡P�N��[`b�M��UoL_YkJ�Y[Z*LbJ
U
PSR@N<PSJoU
L_YkJMT�¥



�

' � L_`bP]PS�-� � �[T�L_T3L_J	�BP�U � Y·^MYk`_Ykc[Lb�S�[`[¦¨Y[R4�'L_T3Y[J¡U � P�L_JM^MLVN�L_^M�M�k`_dq�MR4�[��UoL_�S�k`<�[�M�M`bL_�S��U
LbY[JMT3Z«R�P�´
&·�MPSJ
Uo`OW �SYkJM�SPSR�J�U � P)�S�[T�P)YkZ c[R4Y[�M��´¤`bP�N<PS`*Y[RK�SY[�-�)�MJMLVUXW±´§aM�kT�PS^�L_J
UoPSR{NQPSJ
UoL_YkJQT�¥'eg�B�M`bPS�BPSJ
Uo��´
U
LbY[J�Y[Z*�qY[`bL_��W|�BPS�kT��MR�PST���U/U � P¡�SY[�-�)�MJMLVUgW·´¤`_P�NQPS`"L_T/Y[Z�UoPSJ��B�-��U4U
PSR/YkZ�JMPS�SPST�T�LVUXW�)B¦ � PSJMP�NQPSR
LOU'¦¨Y[�M`b^¿a%P ^QL�UB�S�M`VU-UoY�U
R�PS��U�T¤Yk�BP L_JM^MLON%L_^M�M�k`_T-LbJ¿�¼�SYk�B���MJMLOUgW ¦ � L_`bP¸P�©��S`b�M^ML_JMc|Y�U � PSR�T�d
P�N²�k`_�M��U
LbY[J � �[T��k`bT¤Y]UoY)a%PK��U�U � P¨�SYk�B���MJMLOUgW·´¤`bP�N<PS`b¥6�<YkR¯L_JMT{Uo�[JM�SPSd±U � P¨P�N��k`_�M��U
LbY[J�Y[Z"�[J��[J
UoLO´
T��BYk�·L_JMc¹LbJMZ«Y[R4�B��U
LbY[J �S�[�-�M�[Lbc[J ��UÀT�� � Y·Yk`_T£¦£Yk�M`_^ R�P
&±�ML_R4P-U � ��UÀT�Y[�-P�T�� � Y±Y[`bT	�[TB�¸¦ � Yk`_P
a%PB�[T�T�L_ckJMPS^�U
Y-U
R4PS��Uo�BPSJ
Uo¥�­¡a
N%L_Yk�QT�`VWGdªLOU½¦£Yk�M`_^¹a%P>&±�MLOUoP	�S�M�)aqPSR4T¤Yk�BPSdªLbZ�JMY�U�Lb�B�qY[T�T�L_aM`bPSd
U
Y��M`b�[J�U � P�L_JoU
PSR{NQPSJ
UoL_YkJ»�kJM^»LVU
T�P�N²�k`_�M��U
LbY[J ��U�U � P�T{Uo�Q^MPSJoU `_P�NQPS`_¥¾�Q�MLb`_`V´¤Y¤N<PSR�PSºqPS��U
T�Z«R�Yk�
U � P�UoR�PS��U
PS^'UoY¨U � P¡�SYkJ
U
R4Y[`,T{U
�M^MPSJ
UoT�¦¨Y[�M`b^�PS�[T�L_`VW|�SYkJ
U
�k�BLbJM��UoP�U � P£P�©��qPoR4L_�-PSJ
Uo¥/\KPSJM�SPSd�U � P
�MJMLOUoT�YkZ¯L_J
UoPSR�PST{U�T � Yk�M`_^¹a%PBckR�Yk�M�MT¤¥���Y[R4PSY¤N<PSR4dª�[JM�k`OW%TµUoT��-L_c � U�� � Y±Y[T�PB���SY[�-���QJMLVUgW·´¤`_P�NQPS`
�[�M�MR4Y[�k� � UoY¡P�N²�k`_�M��U
LbY[J-Z«Y[R³R4PS�[T�YkJMT Y[Zq�SYkTµUoT�¥�egJ-c[PSJMPSR��k`_dQLbJ
U
PSR@N<PSJ
UoL_YkJMT R4PS`_P�N��[J
U³UoY�U � P6T�Y·�SL_�k`
T��SL_PSJM�SPST/Y[Z�UoPSJ � �§NQP¡�B�SYk�B���MJMLOUgW·´¤aM�kT�PS^�� � �[R4�[��UoPSR�¥

�KY�U � LbJMc T�PSPS�BT �-Y[R4P�JM��Uo�MR��k`��kT � �BP�U � Y±^MY[`bY[ckL_�S�k`��k�M�QR4Y[�k� � UoYÐU � P�P�N��[`b�M��UoL_YkJtY[Z
�SY[�-�)�MJMLVUXW±´¤aM�[T�PS^¼L_J
UoPSR{NQPSJ
U
LbY[JMT¡�[T�U � P¨U
R4�[JMT�`_��U
LbY[J¼Y[Z�U � P-��} � �M�[R4�[^MLbc[��UoY'U � P-�SY[�-�)��´
JMLOUgW `bP�N<PS`b¥�­¡aK.�PS��U
T³YkZqR��kJM^QYk�BLb¢SPS^-�[T�T�L_ckJM�BPSJ
U/L_JoU
Y�UoR�PS��U
�-PSJ
U��kJM^-�SY[J
UoR�Yk`MT��k�B�M`_PST³�kR�P�U � PSJ
PSJ
U
LbR�P	�SY[�-�)�MJMLVU
LbPST¤dv¦ � Lb`_P	Y[��Uo�SY[�-PST��[R4P½UgW��ML_�S�k`_`VW T{U
Lb`_`3�-PS�[T��MR�PS^¾��U�U � P	L_JM^MLVN�L_^M�M�k`ª`bP�N<PS`b¥
h �SY[�-�MR�P � PSJMT�LONQP�Y¤N<PSR@N�L_P�¦ Y[Z3U � P-U � PSYkR{WÐ�[JM^ �MR��k��U
Lb�SP�Y[ZKT¤�M� � c[R�Yk�M��´¤R��kJM^MY[�-L_¢SPS^¼UoR�Lb�[`bT
L_Tr���F����kV�+�
wyxgxgzF��¥¾e U � �kT�`_YkJMc�aqPSPSJ R�PS�SYkc[JMLb¢SPS^»LbJ�U � P�`bLOUoPSR���U
�MR4P�L_J�N��[R4L_Yk�MT�TMPS`_^MT�d�Z«YkR
L_JMT{U
�kJM�SP�L_JBU � P�PS�ML_^MPS�-L_Yk`_Ykc[Lb�S�[`v`_LVU
PSR4��Uo�MR�P��SLOUoPS^�LbJ`���O����kV��b 7��[�k� �]�kJM^ÀL_JBU � P�PS�SY[JMYk�BLb�ST
`_LVU
PSR4��Uo�MR�P�b{T�PSP�PS¥bc[¥�����qjeIh³d 7��[�Q7 d���qj�O���tqjl�d 7��[�y� d 7��[� �S�4d*U � ��U�U � P��qY[T�T�LbaM`_P	�SY[R4R�PS`_��U
LbY[J
Y[ZªY[��Uo�SY[�-PST6¦½LOU � L_J¼�SY[�B���MJMLVU
L_PST�d �S`_�MT{U
PSR4T�d3YkR¡c[R4Y[�M�MT½�-L_c � U	T�PSR�LbY[�MT�`OW8^MLbTµUoY[R@U	�SY[JM�S`b�MT�L_YkJQT
R�PSck�[R4^ML_JMc£U � P¡T{U
��U
LbTµUoL_�S�k`"�MR4PS�SL_T�L_YkJ�Y[ZQU � P¡R�PST��M`VU
T�¥

hK`VU � Yk�Mc � Y[JMP��-L_c � U)aqP��[aM`bP�UoY��SY[`b`bPo��U�^M��Uo��Y[JÀT�Lb¢oPS�kaM`_P�J·�M��aqPSR�T]Y[Z�LbJM^MLON�Lb^M�M�[`bT3¦½LOU � L_J
PS�[� � �SY[�B���MJMLVUXW¾�M�[R@U
Lb�SL_�M��U
L_JMc�LbJ�U � P)T{Uo�M^�WGd%U � P)J·�M��a%PSRKYkZ �SYk�B���MJMLOUoL_PST¨LbTªUXW%�ML_�S�k`_`VW `_Lb�£´
LOUoPS^M¥¯egZk¦�LVU � LbJ�´¤�SY[�-�)�MJMLVUXW	�SY[R4R�PS`b��U
LbYkJ'LbT�T¤�MaMT{Uo�[J
UoL_�k`>U � P�PSºqPS��UoLONQP�J±�M�)aqPSR�YkZQY[aMT�PSR@N²��U
LbY[JMT�L_T
�S`_YkT�PS`OW'UoL_PS^£U
Y6U � P�J±�M�)aqPSR Y[Z%L_JM�S`b�M^MPS^	�SY[�-�)�MJMLVU
LbPST�dqLbR�R4PST��%PS��UoLONQP�Y[Z±U � P/J·�M�)aqPSR Y[Z%L_JM^MLVN�L_^�´
�M�[`bT�¥ �/� �QT�d3�k`OU � Y[�Mc � ckR�Yk�Q��´¤R4�[JM^MYk�BLb¢SPS^¹P�©��qPSR�Lb�BPSJ
UoT½Lb�B�M`_PS�-PSJ
U
PS^¼�[�M�MR4Y[�MR�Lb��UoPS`OW8�[`V¦¨�§W%T
�MR�Y·^M�M�SP¡�MJ·aMLb�[T�PS^�PST{U
Lb�B��U
PST¡ od"LVU�LbT�^ML�UB�S�M`VU/UoYBLbJM�SR�PS�kT¤P¡�MR4PS�SL_T�L_YkJM¥

­¡aMT�PSR{N���UoL_YkJM�[`²T{Uo�M^ML_PST�dMa
W��SY[J
UoR��kT{U
d�UXW%�ML_�S�k`_`VW LbJM�S`_�M^MP��£R4PST¤�qPS��Uo�[aM`bP6J·�M��aqPSR�Y[Z<�SYk�B���MJMLO´
¢ Þ²Ü¶ßo×µÔ¶å�æ�ß>Ô�×µæçÜ�ß½Ü�Ø<ÕµÔ�ß>óxÜ�å�æçñ4Ó�ó½Ó@�oîkÓ�Õµæ�å�Ó�ßo×{è�Ô�è¤ékØÚÜ�Õ*æ�ß>èû×{Ô�ßxä�ÓSé�Ô�×µ×{Õûæç×µæçÜ�ß½Ü�Ø<×µÕµÓ�Ô�×µÓ�ó½Ô�ß>ó½ä�Ü�ßo×{ÕûÜ¶ÛMÙ>ß>æ�×µè�æçè

óxæçèûÕµÓ�Ö�Ô¶ÕµóxÓ�ó¨æçß¨×µÝ>æ�è"îxÔ¶îkÓ4Õ¤ï



Ê

UoL_PST�d±WQP�U¯U � P�WÀ�-L_c � U£T��MºqPSRªZ«R�Yk��U � PKT�PS`_PS��UoL_YkJ��MR�YkaM`_PS�-¥6��Y[T�T�LbaM`OWÀ��aMLb�[T�PS^�aM��U¨�BYkR�PK�MR4PS�SL_T�P
PST{UoL_�-��UoP¯Z«R�Yk�j�[J)YkaMT�PSR{N���UoL_YkJM�[`·T{U
�M^�W	�BLbc � U*W�LbPS`_^)�K`bY§¦¨PSR*�BPS�kJ)TP&·�M�[R4PS^)PSR4R�Y[R<U � �[J]U � P¯�SYkR{´
R4PST��%YkJM^ML_JMc�PSTµUoL_�-��UoP3Y[Z²�MR4Y[ckR��k�°Lb�B�M�[��UªZ«R4Y[�°��c[R4Y[�M��´¤R��kJM^MY[�-L_¢SPS^�P�©%�%PSR4L_�-PSJ
U
¥ �6� �MT�d>U � PSR4P
�-L_c � U	aqPB�¸T¤PSR4L_Yk�MT6UoR��k^MP�´¤Y[º�U
Y��SYkJMT¤Lb^MPSR¡L_J U � P-� � YkL_�SP-Y[ZªP�N��[`b�M��UoL_YkJ¹T{UoR���U
PSc�W£b¥¤OfQ�Oi��§¦F��u
¨rkO���t�F����eIl�m©¤OkQ�OeI��sªqj��lZu«wyxgxgx]��¥

��YkR�PSY¤NQPoR4d²U � P¡�SY[JoU
P�©·U½Y[Zv�SY[�-�)�MJMLVUXW±´¤aM�[T�PS^�L_JoU
PSR{NQPSJ
UoL_YkJQT6�B�[�kPST/LOU½�MJM`_Lb�[PS`VW�U � ��U��-R4�[J�´
^MYk�BLb¢S��UoL_YkJ�T{U
�M^�Wj�S�[J�aqP¼�SYkJM^M�M��U
PS^���U¹�[`b`_¥ � R�YkaM`_PS�-T��MR�P�NQPSJ
U
LbJMc|U � P¼R4PST¤PS�kR�� � PSR¸Z¬R�Yk�
Lb�B�M`bPS�BPSJ
UoL_JMc���ckR�Yk�M��´§R4�[JM^MYk�BLb¢SPS^»P�©%�%PSR4L_�-PSJ
U �B�¤W a%P��%Yk`_LVU
Lb�S�[`ªYkR�P�U � Lb�S�[`ªLbJ»JM��Uo�MR�PSd�Y[R
R4P
¬MPS��U¡�SYkT{U¡�SYkJMT¤Lb^MPSR���U
LbY[JMT�¥6\KY¤¦¨P�N<PSR4d��SY[JoU
R��kR{WBU
Y]¦ � ��U¡�-�[J
WÀ�MR��k��U
LVU
LbY[JMPSR4T6�k�M�M�[R4PSJ
U
`VW�aqP�´
`bL_P�NQP U
Y�a%P U � P]T{U
��U
P]YkZ�U � P]�kR{U�) PSLOU � PSRª�kJM�[`VW�¢SP]�[J�P�©%�%PSR4L_�-PSJ
U¨YkRªR4PS`OW�YkJ�T�L_�-�M`_P]R�PSckR�PST�T�LbY[J
�kJM�[`VW�T�L_T�U
YB�k`_`bP�N�Lb��UoP½T�Y[�-P½YkZ<U � P¡^ML_T��[^�N��kJ
U
�kc[PST/Y[Z*Y[aMT�PSR@N²��U
LbY[JM�k`"^M��Uo�­)À^MY·PST/JMY�U��MR�Yk�qPSR�`VW
R4P
¬MPS��U³U � P/T��qPS��U
R4�M� YkZ%Lb^MPSJ
U
L�TM�S��UoL_YkJBT{U
R4��UoPSc[LbPST Z«Y[R³^MPS�k`_LbJMc6¦½LOU � Y[aMT�PSR@N²��U
LbY[JM�k`Q^M��U
�k¥(' � Lb`_P
U � P-PS�SYkJMY[�-L_�-`bLOUoPSR���U
�MR4P � �[T¡`bYkJQc¸PS�-� � �[T�L_¢SPS^�U � P-�qY�U
PSJ
UoL_�k`�Y[Z"U � P-LbJMT{U
R4�M�BPSJ
Uo�[`%N��[R4L_�kaM`_PST
�-P�U � Y·^Mb@T�PSP'PS¥bc[¥O¨rqF®G¦FeIlnmp¯��F��hj��lO~v�tqjl�d 7��k� Ékd(|%lF~j��������u±°4i�steglF�-m or�Osª��l�d 7��k�S� d
d%eIfthji­kOl*d 7��k�S� ��dQU � LbT]�BP�U � Y±^ � �[T]JMY�U�a%PSPSJÀ�MR�Yk�BLbJMPSJ
U)LbJBU � P�PS�MLb^MPo�-L_Yk`_Ykc[Lb�S�[`�`_LVU
PSR4��Uo�QR4P
b ¦ � PSR4P¡LOU � �[T/aqPSPSJ��k^�N<Y±�S��UoPS^�R4PS�SPSJ
U
`VW|a
W�¤OfQ�Oi­��¦F�MeI�MkO�t²bd 7��k�[� ��¥

�/� LbT��M�k�%PSR¯LbJ
NQPSTµUoL_ck��UoPST*U � PK�%Y�U
PSJ
UoL_�k`%�kJM^ `bL_�-LOUoT�YkZ"P�©��qPSR�Lb�BPSJ
Uo�[`%�kJM^�JMY[J�´¤P�©��qPSR�Lb�BPSJ
Uo�[`
�k�M�MR�Yk�[� � PST¡U
Y¸U � P�P�N��[`b�M��UoL_YkJÏ�MR4Y[aM`bPS�Bd¨L_J �M�kR{U
Lb�S�M`_�kR¡U � PÀ�MT�P�Y[Z¨LbJMT{U
R4�M�BPSJ
Uo�[`�N²�kR�Lb�[aM`bPST�d
LbJ|� J±�Q�-PSR�Lb�S�[`�T�Lb�)�M`b��UoL_YkJ|T{Uo�Q^�WGd��kc[�kL_JMT{U¨U � P)�M�[R@U
Lb�S�M`_�kR¨aM�[�¶�±c[R4Y[�MJM^�Y[Z �SY[�-�)�MJMLVUXW±´¤aM�[T�PS^
LbJ
U
PSR@N<PSJoU
LbY[JMT�¥�egJ Yk�MRBT¤Lb���M`_��U
LbY[JMT�dª¦¨P�PS�B� � �[T�Lb¢SP-U � P-UoR��k^MP�´§Ykº aqP�Ug¦£PSPSJ aML_�kT	�kJM^ �MR4Po�SLV´
T�LbY[J a
W�Lb�B�qY[T�LbJMc¾�¾T��-�[`b`_PSRBJ·�M�)aqPSR	YkZ¨�SY[�-���MJQLVU
LbPST¡¦ � PSJMP�N<PSR£¦¨PÀ�-Y·^MPS`��¹R��kJM^MY[�BLb¢SPS^
P�©%�%PSR4L_�-PSJ
U
dª�kJM^¾a
W¿�k`_`bY§¦½L_JMc�Z«YkR½���SY[R4R�PST��%YkJM^ML_JMck`OW¿`_�kR�ckPSR½J·�M�)aqPSR½YkZ��SYk�B���MJMLOUoL_PST½L_J¾�k`_`
�S�kT�PST�¦ � PSR4P-T�PS`_PS��UoL_YkJ¼LbJ
U
Y)U � P'�MR�Ykc[R4�[� LbT¡JMY�UB�SY[JoU
R4Y[`b`_PS^¼�SYk�B�M`bP�U
PS`VW8a
WÀU � P'�[JM�k`OW%TµUo¥�' P
T��qPS�SL_ZçW8T¤P�NQPSR��k`�N��[R4L_�kJ
U
T¡Y[ZªT�PS`bPS��U
L_YkJMd Y[J U � P-L_JM^MLVN�Lb^Q�M�k`³�kJQ^ U � PB�SYk�B���MJMLOUgW·´¤`bP�N<PS`bd3�kJM^¹YkJ
U � P�aM�[T�LbT)YkZ6Y[aMT�PSR@N²�kaM`_P��kJM^ �QJMYkaMT�PSR{N��[aM`bP�Z«�k��U
Y[R4T�¥¾�M�qPS�SL�TM�S�k`_`VWGd*¦£P�P�©%�Q`bY[R4P½U � P��qY�UoPSJ
U
Lb�[`
YkZ¯LbJMTµUoR��M�-PSJ
U
�k`,N��kR�Lb�[aM`bPST�LbJ¹�[�M�MR4Y§©%L_�-��UoL_JMc'U � PB�qPSR�Z«YkR��-�[JM�SPBYkZ¯R��kJM^MY[�-L_¢SPS^¹P�©��qPSR4L_�BPSJoU
T
b@Z«YkR½���SY[�-�M`_PS�-PSJ
U
�kR{W8T�L_���M`_��U
LbY[J¹T{Uo�M^�W¿YkJ¹L_JMT{U
R4�M�BPSJ
Uo�[`�N��[R4L_�kaM`_PST½��U¡U � PBckR�Yk�M�k´¤`bP�N<PS`³T�PSP
¤O�Oqj��eI³E¤O�OeI´I´ykF��¦�d 7��[�y� �4¥

�/� P�Z¬Y[`b`_Y¤¦�LbJMc T¤PS��UoL_YkJ�Z«YkR����M`_��U
PST�U � P�aM�kT�L_��P�N��k`_�M��U
L_YkJ��MR4Y[aM`bPo� �kJM^��MR4PoT�PSJ
UoT�T�P�NQPSR��[`
PST{UoL_�-��UoL_YkJ¸U
PS� � JML�&·�MPST6U � ��U � �¤N<P-a%PSPSJ¼T¤�Mckc[PST{UoPS^¹Z«YkR½LVU
T¡T¤Yk`_��UoL_YkJM¥ �6� PB�SYkJM�SPS�kUo�M�[`³^MPST�L_ckJ



É

Y[Z3Y[�MR£T�Lb�)�M`b��UoL_YkJ¼T{U
�M^�W»L_T£P�©��M`_�kL_JMPS^|L_J|T�PS��U
L_YkJ¼Êk¥��MPS��U
LbY[J|É�^MLbT��S�MT�T¤PST¯U � P'R�PST��M`OUoT�¦�LVU � �
Z«Y·�S�MT/Y[J'U � P¡�[T�T�PST�T��BPSJ
U½Y[Z*PST{UoL_�B��U
YkR/�qPSR4Z«Y[R4�B�kJM�SPSd²¦ � Lb`_P¡T�PS��UoL_YkJ È �SY[JM�S`b�M^MPST�¥

µ �Ï�	��

����������� 5���+ �����:"����'$

�/� LbTKT¤PS��UoL_YkJ��MR�Y¤N�Lb^MPST3U � P�Z«YkR��-�[`vaM�[�¶�±c[R4Y[�MJM^�Z«YkRKYk�MRKT�L_���M`b��UoL_YkJ�TµUo�M^�W¾a
W¹��T{U
��U
PS�-PSJ
U)Y[Z
U � P�P�N²�k`_�M��U
LbY[J��MR4Y[aM`bPS� �[JM^�YkZ³T�P�NQPSR��k`*T�Yk`_��UoL_YkJMTKT��Mc[ckPSTµUoPS^�LbJ	U � P�`_LVU
PSR4��Uo�MR�PSd*LbJ��M�[R@U
Lb�S�M`_�kR
U � PK�-P�U � Y·^�YkZ"L_JMT{UoR��M�BPSJoU
�[`GN��[R4L_�kaM`_PST�¥6h]T¤T��M�-P3U � ��U­¶ L_TvU � PKY[��U
�SYk�BP3N��kR�Lb�[aM`_PKYkZ"L_JoU
PSR4PSTµUo¥
�<YkR½JMY�U
��U
LbY[JM�k` �SY[JoN<PSJML_PSJM�SPSdªT��MaMT��SR�Lb��U
T½L_JM^MLb�S��UoL_JMc�LbJM^MLON�Lb^M�M�[`bT��kR�P	T��M�M�MR4PST¤T�PS^M¥���P�U�¶�·	a%P
U � P«[t=D<�2P5O<CW@3DR±Y[��Uo�SY[�-P½L_Z<U � P½LbJM^QLVN�Lb^M�M�[`²¦¨Y[�M`b^�JMY�U��M�kR{UoL_�SLb�M��UoP½LbJ-UoR�PS��U
�BPSJoU��[JM^�¶]¸/a%P�U � P
[t=D<�2P5O<CW@3DR
Y[��Uo�SY[�BP6L_ZGU � P/LbJM^MLON�Lb^M�M�[`�¦¨Y[�M`b^M¥«�]Y�U
P�U � ��U]YkJM`OW Y[JMP/YkZ±U � P/�qY�UoPSJ
U
Lb�[`MYk��U
�SY[�-PST L_T
R�PS�k`_Lb¢SPS^�Z¬Y[R/PS�k� � LbJM^MLON%L_^M�M�[`b¥/�<�MR{U � PSR��-Y[R4Pod,`_P�U�¹»ºA¼[�D½ 7
¾ aqP¡�B^M�M�B��W�N��[R4L_�kaQ`bP¡L_JM^ML_�S��U
LbJMc
¦ � P�U � PSR �¡�MJMLVU]LbT,U
R4PS��UoPS^MdD¹�¿ 7 d<YkR JMY�U
dS¹�¿��k¥�I]JM^MPSR,U � P/�kT¤T��M�-��U
LbY[JBYkZ%LbJM^MPS�%PSJM^MPSJM�SP6Y[Z
�%Y�U
PSJoU
Lb�[`%Y[��U
�SYk�BPST�Z¬R�Y[�°U � PªUoR�PS��U
�-PSJ
U£TµUo��Uo�MT�Y[Z�Y�U � PSR¯L_JM^MLVN�L_^M�M�k`_TÀb¥���O�QÁKk*d]or�Ost��l*d 7��k�S� �
U � P¡P�©��qPS��UoPo^�PSºqPS��U�YkZ<UoR�PS��U
�-PoJoU�YkJ'U � P�U
R4PS��UoPS^��MJMLOU½�S�[J�Z«YkR��-�[`b`OW|aqP�¦�R4LOU4U
PSJ��kT

Â ¿ÄÃÚÂ>b9¶ª¸OÅÆ¶�·KÇ ¹�¿ 7 �PÈ b 7 �

' � L_`bP,ÃÚÂ}b9¶ª¸�Ç ¹�¿ 7 �3LbT3PS�[T�L_`VW�L_^MPSJoU
L�TMPS^	LbJ¡U � P�T��MaMT¤�k�B�M`bP�Y[Z��k`_`[UoR�PS��U
PS^	�MJMLOUoT�dGU � PSR4P�L_T3JMY
¦£�¤W�U
YBL_^MPSJ
UoL_ZçW U � P¡�SY[�MJ
UoPSR�Z¬�[��U
�M�k`tÃàÂ}b9¶�·KÇ ¹»¿ 7 �/�MJQ`bPST�T�Z«�MR@U � PSR/�[T�T��M�B��UoL_YkJMT��[R4P½L_�-�qY[T�PS^M¥
�/� P�`bPS�[T{U�R4PSTµUoR�Lb��U
LVN<P6¦£�¤W U
Y	c[��U � PSR�LbJMZ«Y[R4�B��U
LbY[JÀYkJ-ÃÚÂ}b�¶�·ÉÇ ¹Ê¿ 7 �]LbT]�MR�PST�PSJ
UoPS^ÀLbJ-��kFlO��hj�
b 7��[� �[d 7��k�[È �%¦ � Y¨^MPS�BYkJQT{UoR���U
PST � Y¤¦ �M�M�%PSR��[JM^'`_Y¤¦¨PSR�aqY[�MJM^MT�Z«Y[RqU � P��SY[�MJoU
PSR�Z¬�[��Uo�M�[`²�S�kJ'a%P
Y[a�Uo�[LbJMPS^|YkJ�U � P)aM�[T�LbT£YkZ LbJQ^MLbT��M��U
�kaQ`bPË3­[IB�W@=6B�W LbJMZ«YkR��-��UoL_YkJQ¥'�<Y[RKL_JMT{U
�kJM�SPSd���^QLb� � Y�U
Yk�BYk�QT
Y[��Uo�SY[�-P½N��[R4L_�kaM`_P	�S�[JMJMY�U�Uo�[�kP��BN��[`b�MP�`bY¤¦£PSR/U � �kJ �À�kJM^ � Lbc � PSR/U � �[J 7 ¥¼egJ�U � L_T�Z¬�[T � L_YkJMd
��U)`_PS�kT{U'T�Y[�-P]N��k`_�MPSTKY[Z(ÃàÂ}b9¶�·KÇ ¹Ì¿ 7 �K�S�kJ�aqP�P4©%�S`_�M^MPS^M¥�egZ³YkJMP�^MPST¤LbR�PSTK�qY[LbJ
U)PSTµUoL_�-��UoL_YkJ�Y[Z
U � P£�SY[�MJ
UoPSR�Z¬�[��U
�M�k`_d � Y¤¦¨P�N<PSR4d,Y[JMP£�S�[JMJMY�U½�§NQY[Lb^¸PSLOU � PSR�L_�-�%YkT�L_JMc-�k^Q^MLVU
LbY[JM�k`,�[T�T��M�-�kUoL_YkJMT/YkR
�[^M^MR4PST¤T�LbJMc£U � P¡L_T�T��MP¡�[`bR�PS�k^kW���U6U � P¡T{U
�kc[P¡YkZ*^MPST�L_ckJQLbJMc£U � P¡T{U
�M^�WG¥

h8R��kJM^MY[�-L_¢SPS^½P�©��qPSR�Lb�BPSJ
UªLbTvZ«Yk`_`bY¤¦�LbJMc³U � P T¤PS�SYkJM^�R4Y[��UoP"UoY�T�Y[`VN<P,U � LbTv�MR4Y[aM`bPo� �[TvZ¬Y[`b`_Y¤¦�T¡Ío¥
IKJMLOUoT¡¦ � Y¾^MPS�SLb^MPBUoY¾�M�[R@U
Lb�SL_�M��U
P�L_J¼U � PÀ�MR4Y[ckR��k�Bd¨L_¥bPS¥��MJMLOUoT½¦½LOU � ¹p¿ 7 d¨�kR�P�R��kJM^MY[�-`OW
Î4Ï±Ð�ÑSÒKÓ(Ô�ÕGÖ£×�ÓFØ_ÙSÚÜÛÞÝ�ß�ß�à�á*ó>æ�èµä�Ùxèµèv×µÝ>Ó îxÕµÜ�â>Û�Ó�å�èvÜ�ØMä�Ü�ßo×{Ô�å�æ�ß>Ô�×µæçÜ�ß¡×{ÝxÔ�×�å�æ�Ö�ÝS×vÔ�ÕµæçèûÓ æ�ß£ÕµÔ�ß>ó>Ü�å�æ�ñ�Ó�ó

ÓE�SîkÓ4Õµæçå�Ó�ßo×µè¤ïÉâ*Ü¶ßxÕµÔ�ß>ó>Ü�å¼Ô�×µ×{Õµæ�×µæçÜ�ß�Ü¶Økî>Ô�Õµ×µæçä4æçîxÔ¶ßo×µèQÜ�ÕQÕµÔ�ß>ó>Ü�å�æ�ñ�Ô�×µæçÜ�ß�â>æ�Ô¶èûÓ�èQÔ�ÕµÓ,îxÕµÜ¶å�æ�ß>Ó4ßS×QÓ@�oÔ�å�î>Û�Ó�è¤ï·øxÙ>äöÝ
îxÕµÜ¶âxÛçÓ4å�è*Ô�ÕµÓ3ßxÜ¶×*ä�Ü�ßxèµæçóxÓ�ÕµÓ�ó½æçß½×{Ýxæçè�î>Ô�îkÓ�Õ¤ïO�«ß¡Ö�Ó�ß>Ó4ÕµÔ�Û¬é�Ô¶ßxÔ�Ûçíoèµ×µè*èû×{ÕµÓ4èµè*×µÝ>Ó3Ô�ó��¤Ô¶ßo×µÔ¶Ö�Ó4è*Ü�ØQÕµÔ�ß>óxÜ�å�æçñ�Ô�×µæ�Ü¶ß²é
×µÝ>Ü�Ù>Ö�Ý²ï²õxÜ�Õ"æ�ß>èû×{Ô�ß>ä4ÓSé�ãvä�åæÙSç6Ð�èEèrÛÞÝ�ß�ß�à�á�Ó�å�îxÝ>Ô�èµæ�ñ�Ó�è�×µÝ>Ó³îkÜ�èµæç×µæ���Ó�Ô�èµîkÓ4ä�×µè"Ü�Ø²ÕµÔ�ß>ó>Ü�å�æ�ñ�Ó�ó¨Ó@�oîkÓ�Õµæ�å�Ó�ßo×{è§ï



È

�kT�T�L_ckJQPS^�U
Y|PSLVU � PSR'�kJ¿P�©%�%PSR4L_�-PSJ
U
�k`À<CB6243D<C0-2E5F<«é�B6=
N�[ YkR-;4=
5F<CB6=DRFé�B6=
N�[<¥ �/� P �MJMLOUoT-YkZ³U � P
�SYkJ
U
R4Y[`<ckR�Y[�M���kR�P]^MPSJMLbPS^½U
R4PS��Uo�BPSJ
UK�[JM^MdGU � �MT¤dqR4PS�[`bL_¢SP U � P]�%Y�U
PSJ
UoL_�k`qYk��U
�SYk�BP:¶�·o¥�e U¨Z«Yk`b`_Y¤¦�T
U � ��U�U � P£�SYkJ
U
R4Y[`�ckR�Yk�M�¸�MR4Y¤N�L_^MPST��[J �MJ·aML_�kT¤PS^ PST{U
Lb�B��U
P¨Y[ZMU � P¨�SY[�MJoU
PSR�Z¬�[��Uo�M�[`]ÃÚÂ}b�¶�·ÉÇ ¹�¿ 7 ��¥

L�P�U
d"¦ � Lb`_PBR��kJM^MY[�-L_¢S��U
LbY[J¹��U¡U � PBL_JM^MLVN�Lb^Q�M�k` `bP�N<PS`³L_T½�[R4c[�M�kaM`OW¿�kJ¾Lb^MPS�[`�¦£�¤W�UoY�L_^MPSJ
UoL_ZçW
�S�k�MT��[`,R�PS`b��UoL_YkJMT � Lb�MT�d"R4�[JM^MYk�BLb¢SPS^�P�©��qPSR�Lb�BPSJ
UoT/�MT��M�[`b`OW�T¤�MºqPSR6Z«R4Y[�t`_Y¤¦ T��[�-�Q`bP¡T�Lb¢SPST/L_Zv�M�QR@´
T��MPS^¼��U¡U � P-ckR�Yk�M�¼`_P�NQPS`_¥ ­½J U � P-Y�U � PSR � �kJM^Qd YkaMT�PSR{N���UoL_YkJM�[`�T{U
�M^ML_PST¡^MY¸�)�M� � aqP�U4U
PSR¯¦�LVU �
R4PSc[�kR�^	U
Y�U � P)T��k�B�M`bP)T�L_¢SP�aQ��U'�k^M^MLOUoL_YkJM�[`*�[T�T��M�B��UoL_YkJMT � �¤N<P]UoY�a%P�L_J
NQY[�kPS^�U
Y�Lb^MPSJ
U
LbZ�W�U � P
�SYk�MJ
U
PSR4Z«�k��U
�M�[`�ÃÚÂ>b9¶�·ÉÇ ¹ê¿ 7 ��¥ � Y�U � LbT'�M�MR��qY[T�PSd/T¤P�NQPSR��k`�PST{UoL_�B��U
YkR�T � �¤N<P aqPSPSJ8�QR4Y[�qYkT¤PS^M¥
�MYk�BP	Y[Z�U � PS� �[R�P	�MR�PST�PSJ
UoPS^ L_J�U � L_T�T¤PS��UoL_YkJ L_JM�S`b�M^ML_JMcÀJMPS�SPST�T¤�kR{W �[T�T��M�B��UoL_YkJMT�U � ��U��B�k�[P
U � PS�®N²�k`_Lb^Vë �kaMT{U
R4�[��UoL_JMc Z«R4Y[�ìTMJMLVU
P'T��k�B�M`bPKN��[R4L_��U
LbY[JMT£YkJM`OW �qY[�M�M`b��U
LbY[J��BYk�BPSJ
UoT£�kR�P)�SY[J�´
T�Lb^MPSR�PS^M¥

l ;>:<?o?æí u Ì w nS=@:<Æ��QÆvz�9)ÌÉîö:<;>Ì�í4A\îönSÌ·;	Â¨?onS= y �QnS:<;>?

hnTMR4TµUK�[T�T�PST�T¤�-PSJ
U¨Y[Z,�kJ�LbJ
U
PSR@N<PSJ
UoL_YkJ��BL_c � U¨aqP]aQ�kT�PS^�YkJ��SYk�B�M�kR�LbJMc�U
R4Po��U
PS^��[JM^��MJ
UoR�PS��UoPS^
LbJM^MLON�Lb^M�M�[`bT��[Z�UoPSRMUoR�PS��U
�BPSJoUªY·�S�S�MR4R�PS^M¥3IKJMZ«Y[R@U
�MJM��U
PS`VWGd
U � P �-PS�[J½^ML_ºqPSR4PoJM�SP YkZ>U � PSLbR�Yk��U
�SYk�BPST
Lb^MPSJ
U
L�TMPST<U � Pª�BPS�kJ�PoºqPS��U�YkZ�UoR�PS��Uo�BPSJoU
d²P
&±�M��U
LbYkJËb 7 �4d²YkJQ`VW	�MJM^MPSR*T{U
R4Y[JMc]�[T�T��M�B��UoL_YkJMT�YkJ�U � P
T�PS`bPS��U
LbY[J)�MR�Y±�SPST�T¤¥ª�<YkR��-�[`b`OWGdÉÃÚÂ>b9¶�·ÉÇ ¹�¿ �y�����MT{U6aqP¯�3N²�k`_Lb^)T��MaMTµUoLOUo��U
P¯Z¬Y[R<U � P¯�SYk�MJ
U
PSR4Z«�k�4Uo�M�[`
ÃÚÂ}b�¶�·ÉÇ ¹�¿ 7 ��¦ � L_� � R�P
&·�MLbR�PST�U � ��UªUoR�PS��U
PS^��[JM^��MJ
UoR�PS��U
PS^�LbJM^MLON�Lb^M�M�[`bT¯aqP]P
&·�M�k`G¦½LOU � R�PST��%PS��U
UoYB� � �kR��k��U
PSR4L_T{UoL_�ST�U � ��U�R4�M`_P¡aqY�U � U � P¡T�PS`_PS��UoL_YkJ��MR�Y·�SPST�T/�[JM^'U � P¡Y[��Uo�SY[�-P½P
&±�M��UoL_YkJM¥

hKJMY�U � PSR]TµUoR��kL_c � UoZ«Y[R@¦£�kR�^À�[�M�MR4Y[�k� � UoY�L_^MPSJ
UoL_Z�W%L_JMc½U � P�PSº%PS��U)YkZ��[J�LbJ
UoPoR@N<PSJoU
LbY[JÀR�PST{U
TKYkJ
U � P¨�§N��kL_`b�[aMLb`_LVUXW�YkZ�^M��U
�'Z¬Y[R¯�'�qPSR�LbY·^�ï@ð,�MR4L_YkR*UoYKUoR�PS��U
�BPSJoU
¥6egJ�U � LbT��S�[T�PSd·U � P¨�-PS�[J Yk��U
�SY[�-P
aqPSZ«YkR�P�U
R4PS��Uo�BPSJ
U�b@��U/UoL_�-P,ïÞðñ�/L_T/�SY[�-�M�[R�PS^'¦�LVU � U � P¡Y[��Uo�SY[�-P½�[ZçU
PSR�U � P6UoR�PS��U
�BPSJoU�b{��U/U
L_�-P
ï��4d�ÃàÂ}b9¶:ò¸ Åó¶:ò�ô· Ç ¹Ê¿ 7 ��¥£hKT]�ka%Y¤NQPSdQU � LbTK�k�M�MR�Yk�[� � R�P
&·�MLbR�PST]P
&·�M�k`_`VW¹R�PST{UoR�Lb��U
LVN<P��kT�T¤�M�-��U
LbY[JMT
UoY � Yk`_^Vë/Y�U � PSR{¦½L_T�P�Z«Yk`_`bY¤¦�LbJQcÀLOU��BL_c � U��S�[�MT�P�T�P�N<PSR�P�aMLb�[T�PST�¥¾egZ6P�©·UoPSR�JM�k`ª^ML_T{Uo�MR�aM�kJQ�SPST�Y¤NQPSR
UoL_�-PÀ�[JM^ÏaqP�W<YkJM^¹U
R4PS��Uo�BPSJ
U�L_JV¬M�MPSJM�SPBU � PÀY[��U
�SYk�BPBN��kR�Lb�[aM`bP�YkZ£T�Yk�BPÀ�MJMLOUoT½U � PST�PÀ�BLbc � U
¦½R�YkJMc[`VW¿a%PB��U4U
R4L_aM��UoPS^�UoY-U � PBL_JoU
PSR{NQPSJ
UoL_YkJMdª�MR�Y·^M�M�SLbJMc�aML_�kT�PS^¾PST{UoL_�B��U
PST�¥À�<Y[R¡L_JMT{U
�kJM�SPSdªLOU
LbT/LbJM�[�M�MR�Yk�MR�Lb��UoP�UoY-�%PSR4Z«YkR��t�-aqPSZ«Y[R4P�´¤�[ZçU
PSR6�SY[�-�M�[R4L_T�YkJ'¦ � PSJ)U � P£PS�SY[JMYk�BLb�¡PSJ
N%L_R4Y[JM�BPSJoU½L_T
� � �[R��k��U
PSR4L_¢SPS^�a
W���W��S`_Lb�S�[`,T{¦�LbJQckT�U � ��U/UgW��ML_�S�k`_`VW|�kº%PS��U½L_JM^MLVN�L_^M�M�k`_T/�MJM^MPSR/T{Uo�M^�W±¥



�

õ¸=9ö³Ì±;>Ì·Æ w ÌÉí�={ÆFíEõ¸=9ö³Ì·;
Ì·Æ w Ì·?BÂK?onS= y �MnS:q;

h �SY[��aML_JM��U
LbY[J	YkZ±U � P/a%PSZ¬Y[R�P�´¤�kZ�UoPSR3�SYk�B�M�kR�LbT�Y[JB�[JM^¡U � P��SR4Y[T�T{´¤T�PS��U
LbY[JBPSTµUoL_�-��UoY[R `bPS�[^MT"UoY6U � P
^ML_ºqPSR�PSJM�SP�´¤LbJ�´¤^QLbºqPSR�PSJM�SPST��k�M�MR�Yk�[� � b{^�´¤LO´¤^V�4¥�e U�R�PST{U
T½Y[J�U � P	�kT¤T��M�-��U
L_YkJ�U � ��Ur) �[�M�kR{U�Z«R4Y[�
U
R4PS��Uo�BPSJ
U:)¼aqY�U � U � PKUoR�PS��U
PS^��kJQ^�U � P'�MJoU
R4Po��U
PS^��MJMLVU
T¨P�©��qPSR�LbPSJM�SPKU � P)T¤�k�BP]UoL_�-P�´ûN��kR{W�LbJMc
T � Y·�¶�·T�¥ hKT�T��M�BLbJMc�U � P�U
Lb�BP�U
R4PSJM^8LbJ�U � P Yk�kUo�SY[�-P�N��[R4L_�kaM`_P LbT¨U � P T��[�-P Z«YkRKU
R4PS��UoPS^8�[JM^
�MJ
U
R4PS��UoPS^��MJMLOUoT

ÃÚÂ}b9¶ ò· Åó¶ ò�ô· Ç ¹�¿ 7 ��¿ÄÃàÂ}b9¶ ò· Åó¶ ò�ô· Ç ¹�¿ �y��½
U � P aqPSZ«YkR�P�´¤�kZ�U
PSR)�SYk�B�M�kR�L_T�YkJ8Y[Z�U � P��MJ
U
R4PS��UoPS^8c[R4Y[�M�1ÃàÂ}b9¶:ò· Å÷¶:òCô· Ç ¹ø¿ �y�'YkJ8�¤N<PSR4�[ckP R�P�´
¬MPS��U
T¯P�©��k��U
`VWBU � PKaMLb�[T¯LbJ � PSR4PSJ
U¨L_J½U � PKT�Lb�B�M`bPKaqPSZ«Y[R4P�´¤�[Z�UoPSRª�oYk�B�M�kR�LbT�Y[J�YkZ²U � P3U
R4PS��UoPS^��MJMLVU
T�¥
�M�Ma�U
R��k��U
LbJMc£U � L_T/�SYkR�R4PS�4UoL_YkJ'U
PSR4� W�LbPS`_^MT

Â ¿nÃÚÂ}b�¶ ò¸ ÅÆ¶ ò�ô· Ç ¹�¿ 7 �OÅMÃàÂ}b9¶ ò· Åó¶ òCô· Ç ¹�¿��y��È

egJÀY�U � PSR ¦¨YkR�^MT�dv^�´¤LV´¤^ÀR�P
&±�ML_R4PST U � ��U�U � P�^ML_ºqPSR4PSJM�SP�b�¶:ò· Å�¶:òCô· ��a%P½�BPS�kJÀL_JM^MPS�qPSJM^MPSJ
U�Y[ZqU � P
U
R4PS��Uo�BPSJ
U#¹½¥ �/� L_T)L_T]N�LbY[`b��U
PS^Md6PS¥_ck¥_d6L_Z�U � P�^MPS�SL_T�LbY[JÀU
Y��M�[R@U
Lb�SL_�M��U
P�L_T)^MP�U
PSR��-L_JMPS^»a
W¹U � P
L_JM^MLVN�L_^M�M�k`6�MR�P�´µU
R4PS��Uo�BPSJ
U�Yk��U
�SYk�BP-¶ ò ô· ¥úù �/� P�T�Lb�)�M`b��UoL_YkJ T{U
�M^�W U
�k�[PSTB�k�S�SY[�MJoUÀYkZKT��M� � �
T�PS`_PS��U
LbYkJ��MR4Y·�SPST�T�¦ � PSJ�Y[�M�qYkR{U
�MJMLVUgW|�SY[T{UoT�R4P
¬MPS��U
PS^�a
WÜ¶:ò�ô· �kR�P¡LbJ
N<Yk`ONQPS^M¥

Ã�Æ*?onS;>C y Ì±Æ,no� ÄZû �M;>=@�Q� Ä ÌÀÂK?ono= y �Mno:<;

��LbJM�[`b`OWGd*L_JMT{U
R4�M�BPSJ
Uo�[`QN²�kR�Lb�[aM`bP)PST{UoL_�-��U
LbY[Jüb{eñý��KL_TK�[J�P�N��[`b�M��U
LbY[J�T{U
R4��UoPSc�W�U � ��U'PSJ/.�Y¤W�TK�SY[J�´
T�L_^MPSR��kaM`_P��QR4Y[�-L_JMPSJM�SP�LbJ»PS�SY[JMYk�BLb�STËb{T�PSP>|%lO~v�������»eI�»kF�ª²bd 7��[�y� �kJM^1d}egfQhji�kOl�d 7��k�S� ��¥
e U � �kT aqPSPSJ �k^�N<Y·�S��U
PS^�L_J¾U � P�Po�MLb^MPS�BLbY[`bY[ckL_�S�k`K`_LVU
PSR4��U
�MR4P��kT �»�qY[T�T�L_aM`bP�UoY·Y[`3UoY»P�N��[`b�Q��U
P
�SY[�-�)�MJMLVUXW±´¤aM�[T�PS^ÀLbJ
U
PSR@N<PSJoU
L_YkJMT]a
Wþ¤OfQ�Oi���¦(�ÿeI��kO�ª²,�
wyxgxIxF��¥¨}6Y[JMT�L_^MPSR�LbJQLVU
Lb�[`b`OW U � P½�SY[J�´
U
P�©·U¨Y[Z"�)�SYkJMT{U
�kJ
U�´¤PSºqPS��U
T¯�BY±^MPS`%�[JM^��kT¤T��M�-P¨��N²�kR�Lb�[aM`bP�� P�©%L_T{U
TvU � ��U}b@L��¯LbT��SYkR�R4PS`_��U
PS^�¦�LVU �
U � P'PSJM^MYkc[PSJMYk�QT¯UoR�PS��U
�-PSJ
U-L_JM^ML_�S��U
YkR«¹¡d³aM��U£U � ��U`b{LbL��¨^MY·PST£JMY�U � �¤N<P'� ^ML_R4PS��UBLbJV¬M�MPSJM�SP'Y[J
U � PBYk��U
�SYk�BP¨N²�kR�Lb�[aM`bP>¶ P�©%�SPo��U¡U � R�Yk�Qc � ¹½¥ �/� LbT6N��[R4L_�kaM`_PBLbT½�S�[`b`_PS^¼�[J W�5���<CB�NK0-2P5O<�Z¬Y[Ra¹½¥
�/� P�eñý2UoPS� � JML�&±�MP�R�PST{U
TBYkJ|U � P�Lb^MPS�¸U � ��U-U � P��SY¤N��[R4L_�kJM�SP�aqP�UX¦¨PSPSJ|U � P�Yk��U
�SYk�BP��kJM^|U � P
L_JMT{U
R4�M�BPSJ
U¡R�P
¬MPS��U
T�U � P£L_�-�M�[��U½YkZQU � P£PSJM^QYkc[PSJMYk�MT/R4PSc[R4PST¤T�YkRj)-U � P£�M�[R4�[�-P�U
PSR6YkZ*LbJ
UoPSR�PST{U Â
)À���M`OUoL_�M`bL_PS^�a
W�U � P¡�SY¤N²�kR�Lb�[JM�SP¡aqP�Ug¦£PSPSJ'U � P¡R�PSckR�PST�T�Y[R6�[JM^'U � P¡LbJMT{U
R4�Q�-PSJ
Uo¥
�E�«Ø����
	� ó>Ó4×{Ó4Õµå�æçßxÓ�èKèµÓ�Û�Ó�ä4×{æ�Ü�ß�Ù>ß>Ü�â>èûÓ�Õ���Ó�ó�èµ×µÜoäöÝxÔ¶èû×{æ�ä�ß>Ü�æ�èµÓ�æçß�îkÓ4ÕµæçÜoó
����ò"æ�ÛçÛ�âkÓ�Ù>ß>ÓE�¶Ó4ß>Û�í�ó>æ�èµ×µÕµæ�â>Ù>×µÓ�óâkÓ4×«ò%Ó�Ó�ß�×µÕµÓ�Ô�×µÓ�ó�Ô�ß>ó�ÙxßS×µÕµÓ�Ô�×µÓ�ó�Ù>ßxæç×µè�â>Ùx×%ß>Ü�æ�èµÓ*æ�ß����3æ�Ø±Ü�ß>Û�í�ò%Ó4Ô¶ìoÛ�í�ä�Ü�ÕµÕµÓ�Û�Ô�×{Ó4ó�ò"æç×µÝ�×µÝ>Ô�×%æ�ß������ªò"æçÛ�ÛkÔ�Ö�Ô�æçß

âkÓ³å�Ü�ÕµÓ�Ó@��Ó4ß>Ûçí�óxæçèû×{Õûæçâ>Ùx×µÓ�ó�ï²ù"ÝoÙ>è¤éo×µÝ>Ó³ó>æ��kÓ�ÕµÓ�ßxä�Ó�ü������� ����	� þ²ò"æ�ÛçÛ±óxÓ�îkÓ�ßxóKÜ�ß��¯ï



�

eXJ��S�[T�P¼Y[Z�� aMLbJM�[R{W LbJMT{U
R��M�-PSJ
U
d]U � P¼eñý PST{UoL_�-��UoL_YkJ¿UoPS� � JML�&·�MP¼�MR�Y¤N�Lb^MPST�� �SYkJMT¤LbT{U
PSJ
U
PST{UoL_�-��UoY[R/YkZ<U � P¡�BPS�[J�PSºqPS��U�YkZ<UoR�PS��U
�BPSJoU�YkJ'U � P�U
R4PS��UoPS^Md"R4PSTµUoL_JMc-Y[J'U � P¡R���U
LbY��

Â ¿ �"!$# b�¶F½%�:�
�"!$# bC¹�½%�:�

¿ ÃÚÂ}b�¶\Ç&��¿ 7 �OÅMÃàÂ}b9¶\Ç'�ó¿��y�
ÃÚÂ}bC¹�Ç&��¿ 7 �OÅMÃàÂ}b_¹�Ç'�ó¿��y� È

egJ»R��kJM^MY[�-L_¢SPS^»P�©��qPSR�Lb�BPSJ
UoT�d�¹ LbT'LVU
T)Y§¦½J8�qPSR4Z«PS��U¸LbJQT{UoR��M�-PSJ
U
�k`vN��[R4L_�kaM`_PS¥8�ML_JM�SP�U � P�R4�[J�´
^MYk�BLb¢SPS^ P�©%�%PSR4L_�-PSJ
U�LbTBa
W ^MP
TMJMLVU
LbY[J¿L_JM^MPS�qPSJM^MPSJ
U�YkZ U � P¸Y[��Uo�SY[�-PSd]�[JM^¿L_JM^MLVN�L_^M�M�k`_T-�%PSR@´
Z¬PS��U
`VW��SY[�-�Q`VW¾¦�LVU � U � PSL_RKUoR�PS��U
�-PSJ
U��kT�T¤LbckJQ�-PSJ
U�LbJM^ML_�S��U
PS^8a
W¾U � P¸^MLb� � Y�U
Yk�BY[�MT'LbJM^QLb�S��UoY[R
�]d,U � P-�SYkR�R4PS`_��U
LbY[J¼aqP�UX¦¨PSPSJË¹ �kJM^(�®LbT 7 LbJ¼�[aMT�Y[`b��U
P¨N��k`_�MP`b@T¤PSP-�k`_T�Y�d}egfQhji�kOlZuÀwyxgx*)F��¥
}6Y[R4R�PST��qY[JM^MLbJMc[`VWGd��[J�L_JMT{UoR��M�-PoJoU+� �S�kJ�a%P½LbJ
U
PSR4�MR�P�U
PS^��kT��¡N��[R4L_�kaM`_P6U � ��U�LbT]R4�[JM^MYk�B`VW¼^ML_T{´
UoR�LbaM��U
PS^¸�[�SR4Y[T�T/�MJMLVU
T/aM��Uod,L_J¸�SY[J
UoR��kT{U6U
Y-�-Z¬�Q`b`OW�R4�[JM^MYk�BL_¢SPS^¸P�©��qPSR�Lb�BPSJ
Uod,Y[JM`VW|Lb�B�qPSR4Z«PS��U
`VW
LbJM^M�M�SPSTª�QJMLVU
T�UoY�aqP � �§NQP]�[�S�SYkR�^MLbJMc�UoY�LVU
TªR�PS�k`_Lb¢SPS^½N²�k`_�MPS¥�egJ�Y�U � PSR�¦¨Y[R4^MT�d%eñý PST{U
Lb�B��U
LbY[J�LbT¯�
, NQ3%�4W�-�2/.P[t2PB�W�0-2P5O<�3DR�UoPS� � JML�&±�QPS¥¯h]`OU � Yk�Mc � U � P/eñý PST{UoL_�-��U
YkR³LbT �SYkJMT�L_T{U
PSJoU�LbZGU � P�Ug¦£Y£�MR�LbJQ�SLb�M�[`
�kT�T��Q�-��U
LbY[JMT b@L��6�kJM^1b{LbL��6�[R4P¡T���UoL_TPTMPS^Md,LOU½�BLbc � U�aqP¡�k�S�SY[�-�M�[JMLbPS^�a
W|`b�[R4c[P¯N²�kR�Lb�[JM�SP¡LbJ-TMJMLVU
P
T��k�B�M`bPST¤d<PST��qPS�SL_�k`_`VW�LbZ·U � P��SYkR�R4PS`_��U
LbY[J	aqP�Ug¦¨PSPSJ¡U � P/L_JMT{UoR��M�BPSJoU]�[JM^£U � P�PSJM^MYkc[PSJMYk�MT"N��[R4L_�kaM`_P
¹ LbT�¦¨PS�[�Üb¥¨ qj�OlO¦«u�0]kOeI~veg�ÿm ¨rkOhjeI�vd 7��k�[È ��¥

h T��Ma�U
`bP|LbT�T��QP�L_T �[^M^MPS^»UoY8PST{U
Lb�B��UoL_YkJ»¦½LOU � LbJQT{UoR��M�-PSJ
U
�k`ªN²�kR�Lb�[aM`bPST¸L_Z6U � P�U
R4PS��Uo�BPSJ
U
PSºqPS��U�L_T � P�UoPSR�Ykc[PSJMPSY[�MT�d�U � Y[�Mc � dªLb¥_PS¥ L_Zv¦¨P	`_PS�¤NQP¡U � PBR�PS�[`b� Y[ZvU � P	�SYkJMT{U
�kJ
U�´¤PSºqPS��U
T��-Y·^MPS`b¥
�Q�MR{U � PSR4�BYkR�PSd�L_ZMT�PS`_PS��U
LbY[J�L_JoU
Y3U
R4PS��Uo�BPSJ
U�LbT�aM�kT�PS^)YkJ]U � PªL_JM^MLVN�Lb^Q�M�k`·PSºqPS��U
T�YkZ�U � P�U
R�PS��U
�-PSJ
U
d
eñý°^MY·PST�JMY�U6L_^MPSJ
UoL_ZçW�U � P��-PS�[J)PSº%PS��U6YkZ[UoR�PS��U
�-PSJ
U6Y[J]U � PvU
R4PS��UoPS^M¥¯����U � PSR�d�U � P�eñý°PST{U
Lb�B��U
YkR
�SYkJ
NQPoR4c[PST�U
Y�U � PK�¤NQPSR��kc[P U
R4PS��Uo�BPSJ
U¨PSºqPS��U¨Z«YkRª�k`_`GU � YkT�PKLbJM^MLON%L_^M�M�[`bTv¦ � Y��[R4PKLbJM^M�M�SPS^�aoW-U � P
LbJMT{U
R4�Q�-PSJ
U�UoYÀPSJ
UoPSR/U � P½UoR�PS��U
�-PSJ
U�aM��U�¦ � YB¦¨Y[�M`b^ � �¤NQP�T{Uo�§WQPS^¾Y[º�U
R4PS��U
�-PSJ
U�Y�U � PSR@¦�LbT�PS¥
�6� L_TvPSJ
UoLOUgW-L_TQU � P T�Y�´¤�S�k`_`bPS^�R_=�;43DR�3%1É2EB
3
é�2�<CB6243D<_0-2P5F<t298*24;�<Ib@��h � ~��4¥G��Po�SPSJoU¯R4PST�PS�[R�� � UgW��ML_�S�k`_`VW
R4P�´¤L_J
UoPSR��MR4P�U
T%U � P�eñýjPST{U
Lb�B��U
P��[T��£��h � ~3d²T�PSP�PS¥bc[¥É|%lO~v��������eI��kF�ª²(�
wyxgx*)F�³�kJM^�d%eIfthji�kFl
�
wyxgx32g��¥/e U
T/�qPS�S�M`_Lb�[R4LOUoL_PST/�kR�P¡^ML_T��S�MT�T�PS^�L_J�T�PS��U
LbY[J�Ék¥
44ù"Ý>Ó³èµÓ�ä4Ü¶ßxóKÓ/5SÙxÔ¶×µæ�Ü¶ß¨æ�è"Ó4Ô¶èûæçÛ�í���Ó�Õµæ�ô>Ó�ó

687:9 ü;�=<?>�þ @ ACB ü;�D>�þ � ACBE�FACBE>ACB ü;�D>�þ @ ACB ü;�HG'>I@ � þJACK¯ü;>I@ � þACBE� @ ACB ü;�HG'>I@ � þJACK¯ü;>I@ � þ��LACB ü;�HG'>I@ � þJACK¯ü;>I@ � þACBE> @ ACK¯ü;>M@ � þ;<
ù"ÝSÙ>è§é 6F7N9 ü��O<?>�þP@QACB ü;�HGC>I@ � þJACK¯ü;>I@ � þxü � � ACK¯ü;>I@ � þµþ

R�S TOU&VWR �:X
� ACB3ü��HGC>I@ � þJACK¯ü;>I@ � þYACK�ü�>Z@ � þ{ïMá·æ�ì�Ó�ò"æ�èµÓSé

6F7:9 ü[�3</>�þ²æçè�×µÕµÔ¶ßxèµØàÜ¶Õµå�Ó4ó�ï



�

l :qÆvz*=@no=@:<Æ*=@Æ*D¾:qÆ]\��*?oÌ±;_^²�M� Ä Ì±?

' � PSJMP�NQPSR/R�PST�PS�kR�� � PSR4T�T��M�S�SPSPS^�L_J��S�[��Uo�MR�L_JMc`=D^`��2PBa1É3S^�R_2/PS`_PS�-PSJ
U
T/Y[Z<U � P½�MR4Y·�SPST�T�.�YkL_JoU
`VW¼^MP�´
U
PSR4�BLbJML_JMc Yk��U
�SYk�BPST¨�kJQ^��MR4Y[ckR��k� �M�kR{UoL_�SLb�Q��U
LbY[JMdqU � P�W �S�kJ�L_�-�MR�Y¤N<P)�M�qYkJ�U � PSL_RKP�N��[`b�Q��U
LbY[J
T{U
R4��U
PSc�WÀa
WÀ�SY[JM^MLOUoL_YkJML_JMc)YkJ�U � PST�P¨YkaMT¤PSR@N��[aM`bP¨�SY¤N��[R4L_��U
PST�¥6egJ �kJ
U
Lb�SL_�M��U
LbY[J�Y[Z²U � PKT�L_���M`_��U
LbY[J
T�P�U
�M��L_�-�M`_PS�-PSJ
U
PS^�aqPS`_Y¤¦½d�`_P�U�b a%P½�kJ�P�©��M`_�kJM��UoY[R@W¼aML_JM�kR{W N��[R4L_�kaM`_P6U � ��U�Uo�[�kPST³U � P6N��[`b�MPST
���[JM^ 7 ¥ÀeXZ¯T�PS`bZ�´¤T�PS`_PS��UoL_YkJ¾^MPS�qPSJM^MT½L_J¹�M�[R@U�YkJ�U � PBR�PS�[`bL_¢S��U
LbY[J¹YkZ�b»d�U � PSJ¸¦�LVU � LbJ�U � PBT¤�Ma�´
T��[�-�Q`bPST¯^MP
TMJMPS^�a
Wcb ¿ ���[JM^"b ¿ 7 d%�kJ
W�R�PS�-�[LbJQLbJMc�aML_�kT¯�S�[J�Y[JM`VWÀR4P
¬MPS��U¯U � PK�MR4PST¤PSJM�SP]Y[Z
Y�U � PSR¨Z«�k��U
YkR�T�¥ �/� P)T�PS`_PS��UoL_YkJ�aML_�kT¯¦¨Yk�M`_^�P�NQPSJ�^QLbT��[�M�qPS�[RK�SY[�-�M`_P�UoPS`OW LbZ T�PS`_PS��UoL_YkJ�^MPS�%PSJM^MPS^
P�©��S`_�MT�LVN<PS`VW|Y[Jdb �[�M�kR{U�Z¬R�Yk� R4�[JM^MY[�t^ML_T{Uo�MR�aM�[JM�SPST�¥
�/� PSJMd±�M�kR{U
Lb�SL_�M��U
LbY[J¡LbT��M�MR4PS`OW#B63
5FJS=
0»¦½LOU � L_J�U � P�Ug¦¨Y/T��MaMT��[�B�M`bPST"� � �[R4�[��UoPSR�Lb¢SPS^¡a
Web ¿ �

�[JM^cbc¿ 7 d�L_¥bPS¥g¹�L_T�L_JM^MPS�qPSJM^MPSJ
U�YkZab�¶ · ½æ¶ ¸ ��ckLONQPSJfb ¥¨e U�Z¬Y[`b`_Y¤¦�T³U � ��U�U � P½�MJ
U
R4PS��UoPS^��QJMLVU
T
L_J�U � P T��MaQT��k�B�M`bPST}¼%b ¿hg(½@¹ ¿ � ¾ �MR�Y¤N�Lb^MP)U � P¸�SYk�MJ
U
PSR4Z«�[��Uo�M�[`±ÃÚÂ}b�¶D·KÇ b ¿igF½E¹ê¿ 7 ��¥'j
�/� P	�QJM�SYkJM^MLOUoL_YkJM�[`3�BPS�kJ ÃÚÂ�k-ÃÚÂ}b�¶�·ÉÇ bþ½E¹ ¿ 7 ��L_T�Yka�U
�kL_JMPS^¾�[T�¦¨PSLbc � UoPS^ �¤N<PSR4�[ckP�Y¤N<PSR/U � P
�SY[JM^MLVU
LbY[JM�k`"�BPS�kJMT�¥/egJ�T��M�Bd,L_ZOÃÚÂ}b�¶�·ÉÇ b ¿lg(½@¹�¿ 7 ��¿ÄÃÚÂ>b9¶�·ÉÇ b ¿lg(½@¹»¿ �y�/LVU�Z«Yk`_`bY¤¦�T

ÃÚÂ}b�¶]¸OÅó¶�·ÉÇ ¹�¿ 7 � ¿
m_n$o

ÃÚÂ}b�¶ª¸OÅÆ¶�·KÇ b ¿lgF½E¹�¿ 7 �ÞÃqp\b�b©¿rgO� b{�y�

¿
m_n$o

b�ÃÚÂ}b�¶ª¸�Ç b ¿lg(½@¹�¿ 7 �OÅÿÃÚÂ}b�¶D·KÇ b ¿lgF½E¹�¿ �S�E�@Ãqp\bqb ¿lgF�

¦ � PSR4Pts L_T�U � P¡T�P�U½Y[Z*�k`_`,�qY[T�T�L_aM`bP�N²�k`_�MPST/Y[ZPb»¥
�ML_JM�SP>NK5F=D^`��2PBa1É3D^�R_2/N²�kR�Lb�[aM`bPST��BLbc � U��[^M^MLVU
LbY[JM�k`_`VW �M`b�§W ��R4Y[`bP�LbJ ^MP�U
PSR��-L_JMLbJMc	U � P�T�PS`_PS��´

U
LbY[JÀ�MR�Y·�SPST�T�dv�SY[JM^MLOUoL_YkJML_JMc�YkJÀY[aMT�PSR{N��[aM`bPSTK�k`_YkJMP��-L_c � U)JMY�U�PSJQ�kaM`_P/U � P�R4PST¤PS�kR�� � PoR³U
Y��¤N<YkL_^
T�PS`_PS��U
LbYkJ8aML_�kT¤¥þL�P�U
d/��U¸`_PS�kTµU¸�SYkJM^QLVU
LbY[JMLbJMc�Y[J8YkaMT�PSR{N��[aM`bPST'�BLbc � U¸�k� � L_P�NQP�UoY|�-LOUoL_ck��UoP�U � P
�MR�YkaM`_PS�-¥Ki�PS�S�[�MT�P½YkZqU � ��U
d�LVU�LbT]R4PS�SY[�-�BPSJM^MPS^-¦ � PSJMP�NQPSR��qY[T�T�LbaQ`bPS¥KegJ-U � LbT�TµUo�M^�WGd�LOU�L_T³NQPSR{W
PS�[T{W)U
Y¡Z«Y[`b`_Y¤¦ U � LbT3�k^�N�Lb�SP�^M�MP�U
Y6U � P�aMLbJM�[R@W¸JQ��U
�MR4P�YkZ±U � P/Y[aMT�PSR@N²�kaM`_P�N��[R4L_�kaM`_PST�¥�egJ	�MR4�[��UoL_�SP
� Y§¦¨P�NQPSR�dub �-L_c � UBaqP-YkZ � L_c � ^MLb�BPSJMT�LbY[JMd�U � �MT�d³�SYkJM^MLOU
LbYkJQLbJMc¸YkJ¼�k`_`�YkaMT�PSR{N��[aM`bPST�¦¨Yk�Q`b^|a%P
&·�MLOUoP6�S�M��aqPSR�T�Yk�BP�Y[R�P�NQPSJ-Lb�B�qY[T�T�LbaM`_PS¥ �6� L_T��QR4Y[aM`bPS� L_T��[`b`_P�N%L_��U
PS^'a
W�L_�-�%YkT�L_JMc£�£R4PSc[R4PST�T¤LbY[J
�BY·^MPS`MY[R³a
W¸�SYkJM^MLOU
LbY[JMLbJMc½YkJ£U � Pv[]B6=@[t2E5*�4W@<�v"��;�=
B
24d[¦ � Lb� � LbT"U � P/�MR�YkaM�[aMLb`_LVUXW¸YkZ%�M�kR{U
Lb�SL_�M��U
LbY[J
c[LVN<PSJ�U � P�Y[aMT�PSR{N��[aM`bP]N��[R4L_�kaQ`bPST�¥ �6� PSJMd%U � P)T¤�k�B�M`bP]¦£Yk�M`_^�aqP)T{U
R4��UoL�TMPS^�LbJ
U
Y�T��MaMT¤�k�B�M`bPST¨Y[Z
w 
vÜ¤ò%ÓE�¶Ó4Õ¤é�æ�ß-×{ÝxÓ/ÓE�S×µÕµÓ�å�Ó�ä�Ô�èµÓ�ò"Ý>Ó4ß'èûÓ�Û�Ó�ä�×µæçÜ�ß-æ�èªØÚÙ>Û�Û�í�ó>Ó�×µÓ�Õµå�æ�ß>Ó4ó'âoí�Ô�ß-Ü¶âxèµÓ�Õ��¤Ô�âxÛçÓ�x ò"æç×µÝ>Ü�Ù>×ªÔ¶ßoí

èû×{ÜoäöÝxÔ¶èû×{æ�ä�ä�Ü�å�îkÜ�ß>Ó�ßo×{èMÛçÓ4ØÚ×²×µÝ>Ó%èûÓ�×uyNxz@+{�<��|@ �W} æçèMÓ�æç×µÝxÓ�Õ²Ó�å�î>×«í³Ü�Õ²Ó?5oÙ>Ô�Û�èuyNxz@+{ } å�Ô¶ìoæ�ß>Ö*æ�×²æçå�îkÜ�èµèûæçâxÛçÓ
×µÜ�Ü�â>×µÔ�æçß¨×µÝ>Ó³ä�Ü�Ù>ßS×µÓ�ÕûØÚÔ�ä�×µÙ>Ô�Û±ØÚÕµÜ�å¿ÙxßS×µÕµÓ�Ô�×µÓ�ó¨æçßxó>æ��Sæ�ó>ÙxÔ¶Û�è¤ï



�

�MJMLVU
TK¦�LVU � P
&±�M�[`�Y[R'T�Lb�BLb`_�kR-�MR4Y[�qPSJMT�LOUgW�T¤�SYkR�PST'�[JM^�U � P¸Y¤NQPoR4�[`b`*U
R4PS��Uo�BPSJ
U�PSºqPS��U�PST{U
Lb�B��U
P
¦¨Yk�M`_^�aqP]�SYkJMT{U
R4�M�4UoPS^��kTª�/¦¨PSL_c � U
PS^	�§NQPSR��kc[P]�kTªLbJþb{�y�PëGU � P³U
PS� � JML�&·�MP]LbTªY[ZçU
PSJ�R4PSZ«PSR4R�PS^½UoY��[T
0Ë3D<�;PHDW¥5gé
¥¯�QY[R*Z«�MR{U � PSR�^MLbT¤�S�MT�T�LbY[J)Y[Z�U � L_TqUoY[�MLb�SdMT�PSP¯PS¥_ck¥�or�Ost��lÿ�
wyx32�~Fujwyx32��F��dKorqj��eIlFsªkt�Fi
m©or�Ost��l»�
wyxgzP~Fu«wyxgz*�Fuawyxgzg{F��d"�kJM^\d}egfQhji�kFl±u(°�ft�F��i��F��k�m©¯�qj¦(¦Ê�
wyxgx32g��¥

� ����� 5��
� ��

���6����� 5��K�6���

�6� P�T�L_���M`b��UoL_YkJ	L_T3aM�kT�PS^	Y[JB��^M��U
�½ckPSJMPSR���UoL_JMc½�MR4Y·�SPST�T"U � ��UK�SYkJMT�L_T{U
T Y[Z±UX¦¨Y½�B�kL_JBP
&·�M��UoL_YkJMT¤d
U � P�Y[��U
�SYk�BP��kJM^�U � P)T�PS`bPS��U
LbY[J�P
&·�M��UoL_YkJMd��kJM^�Ug¦¨Y�U
Lb�BP��qPSR�LbY·^MT�d�YkJMP)aqPSZ«YkR�P��[JM^�YkJMP)�kZ�UoPSR
UoR�PS��U
�-PSJ
U
¥Ü' � L_`bP�U � P Yk�kUo�SY[�-P P
&·�M��U
LbY[J8�k`O¦¨�¤W�T-�SYk��aML_JMPST'Y[aMT�PSR@N²�kaM`_P �kJM^8�MJMY[aMT�PSR{N��[aM`bP
� � �[R��k��U
PSR4L_T{UoL_�STQ¦�LVU ��� P�U
PSR4Y[ckPSJMPSY[�MTQU
R4PS��Uo�BPSJ
UªPSº%PS��UoT�d>¦£P3�SYkJMT�L_^MPSRQUg¦¨Y]�SY[JM�SPS��Uo�M�[`b`OWB^MLbT{U
LbJQ��U
�-Y·^MPST'Y[Z�T�PS`bPS�4UoL_YkJ8L_J
UoY�UoR�PS��Uo�BPSJoU
¥ egJ8Y[JMP T�P�U�YkZ�P�©��qPSR�Lb�BPSJ
UoT¤d/T�PS`_PS��UoL_YkJ¿LbJ
UoY�U
R4PS��Uo�BPSJ
U
LbT���U¸U � P¼LbJM^MLON�Lb^M�M�[`£`_P�NQPS`«) � PoR4P ¦¨P¼^MY JMY�U¾P�©��qPS��U¹c[R�Yk�M��`_P�NQPS`�N��kR�Lb�[aM`_PST'UoY LbJ
U
R4Y·^M�M�SP
�kJ
W¾Z«�MJM^M�[�-PSJ
U
�k`*^ML�U-�S�M`OUoL_PSTPëq¦£P��[`bT�Y��SY[JMT�L_^MPSRKT�LVU
�M��UoL_YkJMT�dqU � Yk�Mc � d�LbJ�¦ � L_� � T�PS`_PS��UoL_YkJ�LbJ
U
Y
UoR�PS��U
�-PSJ
U/L_T³^MPS�SLb^MPS^-�M�qY[J-��U�U � P�c[R�Yk�M�-`bP�N<PS`b¥�e U/LbT�U � PST�P6T�Lb�)�M`b��UoL_YkJMT�¦ � PSR4P�¦¨P6�M�[R@U
Lb�S�M`_�kR�`VW
P�©%�%PS��U½JMP�¦�LbJMT¤Lbc � U
T�U
Y-PS�BPSR4c[P¡Z«R4Y[�tY[�MR/T�Lb�)�M`b��UoL_YkJMT�¥

�/� P�Yk��U
�SYk�BPa¶���� ò YkZ<LbJM^MLON�Lb^M�M�[`��¤d���¿ 7 ½
È�È�È�½/���odMLbJ'c[R4Y[�M���qd��G¿ 7 ½
È�È�È�½%�½dM��U�U
Lb�BPjï«ºA¼[�S½ 76¾
^MPS�qPSJM^MT `bL_JMPS�kR�`VW°YkJ U
Lb�BP�´¤LbJ
N��[R4L_�kJ
U|L_JM^MLVN�L_^M�M�k`K�[JM^ ckR�Yk�M� � � �kR��k��U
PSR4L_T{UoL_�ST+b�¸J�[�|�kJM^�b   �
d
R4PST��%PS��UoLONQPS`OWGd3¦ � L_� � �kR�P�YkaMT�PSR{N��[aM`bPSdK�[T£¦¨PS`_`6�[TBYkJ �MJQYkaMT�PSR{N��[aM`bP�� � �kR��k�4UoPSR�LbT{U
Lb�ST�de�S¸J�[���[JM^
�   �o¥¼�<�MR@U � PSR��-Y[R4PSd¯�BN��[R�Lb�[aM`bP"� ò �S�[��Uo�QR4PST�P�©%Y[ckPSJQYk�MT�UoL_�-P4´µN��kR�Lb�[J
U�T � Y·�¶�±T�aqPSL_JMcÀ�SYkJQT{Uo�[J
U
Z¬Y[R��[`b`KLbJQ^MLVN�Lb^M�M�[`bT LbJ��»ckLONQPSJ¾U
Lb�BP��qPSR�LbY·^�aM��U�^ML_T��M`_�¤W�LbJMc»�kJ��M�
¦¨�[R4^¾U
Lb�BP	U
R4PSJM^M¥ �6� P
�MJMYkaMT¤PSR@N��[aM`bP£N��[R4L_�kaM`_PST��K¸��[� ò �kJM^M�   � ò R4P
¬MPS��U¡¦ � LVU
P-JMY[LbT¤P-��U¡U � PBL_JM^MLVN�Lb^M�Q�k`³�[JM^ U � P-c[R4Y[�M�
`bP�N<PS`b¥ �6� PvU
R4PS��Uo�BPSJ
U6PSºqPS��U6LbT��¨T��M� Y[ZQ�kJ'LbJM^QLVN�Lb^M�M�[`�PSºqPS��U��æ¸J�[�6�kJM^'�¨ckR�Yk�Q�)PSºqPS��U��   �*¦ � Lb� �
�kR�P	aqY�U � R��kJM^QYk� N��[R4L_�kaM`_PST�R�PST��M`VU
LbJMcÀL_J � P�UoPSR�Ykc[PSJMPSLOUgW LbJ�U � P	L_�-�M�[��U�Y[Z*UoR�PS��Uo�BPSJ
U��[�SR4Y[T�T
LbJM^MLON�Lb^M�M�[`bT��[JM^ c[R4Y[�M�MT�¥ �/� P¨^MLb� � Y�UoY[�-Y[�MT*N��[R4L_�kaM`_PZ¹ �[� ò LbJM^ML_�S��U
PST*U � PªUoR�PS��U
�-PoJoU¡T{U
��U
�MT�¥6egJ
T��M�-d

¶��[� ò ¿��I·D�]�(¸�b�¸J�[�D�r�   b   �D�»b��æ¸J�[�D�]�   �æ�9¹u�[� ò �]�S¸J�[�8�]�   �D�(� ò �(� ¸J�[� ò �(�   � ò È b@ÊS�

egJ�Y[�MRKT�Lb�)�M`b��UoL_YkJMT�b�¸]�[JM^�b   �[R4P)aMLbJM�[R@W�N²�kR�Lb�[aM`bPSTªUo�[�·LbJMc�U � P�N��[`b�MPST¨���kJM^ 7 ¦�LVU � P
&·�M�[`
�MR4Y[aM�kaML_`bLOUgWG¥6i�Y�U � U
R4PS��Uo�BPSJ
U£PoºqPS��UoT��æ¸J�[�£�[JM^��   �¡Z¬Y[`b`_Y¤¦ �'JMYkR��-�[`%^QLbT{U
R4L_aM��UoL_YkJ)¦½LOU � �BPS�[J ¸ 
�kJM^	N��kR�Lb�[JM�SP�Y[Z ¸ù d<U � P+�O�_T]�[JM^f���bTK�kR�P�^ML_T{UoR�LbaQ��UoPS^ÀJQYkR��-�[`b`OW¸¦½LOU � �-PS�[JÀ¢SPSR�Y��kJM^	N��kR�Lb�[JM�SP



7 �

� �kaQ`bP 7 � û �Q;>=@�M� Ä Ì·?B�MÆ*z]p¨�M;>� y Ì·nSÌ±;>? s
�H�������`�¡  ¢ £¥¤=¦§¦¨¢$©�ª «u�����_¦¨¢$ª¬¢$� £¥¤=¦§¦¨¢$©�ª
­�®�¯�°/±�²e³e´3µ�®·¶�¯�¸¹±�º
£u¤_©¼»¬ª½�`©�ª ¾ ¿ · À
Á ¸J�[� ��� ©¼¤=¦§�q�Â �ÃÅÄ_Æ ¸ �Ç ¿ ¸ Ä
Á   � ��� ©¼¤=¦§�q�Â �ÃÅÄ_Æ ¸ �Ç ¿   Ä
È ¸J�[� É Ã À Æ ¸ù Ç Ä ¾
È   � É Ã À Æ ¸ù Ç Ä ¾
Ê ¸J�[� É Ã ¸  Æ ¸ù Ç Ä ¾
Ê   � É Ã ¸  Æ ¸ù Ç Ä ¾
Ë ¸J�[� ò É Ã À Æ ¸  Ç £u¤Â�¬�½Ã Ë ¸J�[� · Æ Ë ¸J�[��¸ Ç ÀÂÌqÍ_Î
Ë   � ò É Ã À Æ ¸ ÏÇ £u¤Â�¬�½Ã Ë   � · Æ Ë   �6¸ Ç ÀÂÌqÍ_Î
Ð ò É Ã ¸ �Ñ Æ ¸¸ j Ç Ä ¾

Ò¥±�Ó?¯�´3µ�®�¶�¯;¸¹±�º
£u¤_©¼»¬ª½�`©�ª ¾ Ô · »¬Õ¡Ö;×dª¬×���ª ÎÂÀ_Ø ¤=ÙÏª¬×¼¢�»½�_¦¨Ú�  ¢�Ú����Åª½�qÖa� Ú¡�`ªÅ¢
Û ¸J�[� ��� ©¼¤=¦§�q�Â �ÃÅÄ_Æ ¸  Ç Ô ¸ »¬Õ¡� ª½�`�¡  ¢"Ù&¤_�8Ü=� ÝÂ¢a©IÖ:¤_�¬�Å¢W q��ª�� ¤Â©IÃÅÛ ¸ ÆNÞ ÇÛ   � ��� ©¼¤=¦§�q�Â �ÃÅÄ_Æ ¸ �Ç Ô   »¬Õ¡� ª½�`�¡  ¢"Ù&¤_�8Ü=� ÝÂ¢a©IÖ:¤_�¬�Å¢W q��ª�� ¤Â©IÃÅÛ   ÆNÞ Çß �[� É Ã À ÆaÄ Ç Ä ¾
à ×Ï¢�Ý·�������`�¡  ¢a»��`�¬¢"� ©¡á%¢aÚO¢$©¡á%¢a©Wª½  â
��©�ád��á%¢a©Wª½�qÖ$�_ q  â
á¼� »¬ª¬�½� �¼ÕÏªÅ¢Wád�qÙ�©Ï¤Âª�¦¨¢$©�ª�� ¤Â©Ï¢�áe¤_ªÅ×Ï¢$�¬ã�� »¬¢Wä

¸
ù �[JM^

¸
  d�R�PST��qPS��U
LVN<PS`VWG¥	i�Y�U � LbJM^MLON�Lb^M�M�[`��[JM^�c[R4Y[�M�
���bT£�[R4P'�qY[T�LVU
LVN<PS`VW»�SYkR�R�PS`b��UoPS^|Y¤N<PSRªU
Lb�BP

¦�LVU � N��k`_�MP��[¥b� È d��kJM^Q�Q·æåèç b@�D½ 7%éM76� �¨�kJM^Q��¸êåèç b@�DÈ È ½ 7%éM76� ��¥ �/� P��SY[JMT{U
�kJ
Ud�]·)P
&·�M�[`bT¨�
¦ � Lb`_Pt�(¸�¿ë�   ¿ 7 ¥ � �[aM`bP 7 T��M�B�-�[R4L_¢SPST/�M�[R4�[�-P�U
PSR4T��kJM^'N��[R4L_�kaM`_PST�¥
' � PSJ T�PS`_PS��U
LbY[J LbJ
UoY	UoR�PS��U
�BPSJoU LbT��SY[JMT�L_^MPSR4PS^�U
YÀaqP��[J LbJM^MLON�Lb^M�M�[`3^MPS�SL_T�L_YkJMd�LVU LbT��BY·^�´

PS`_PS^ �kT	�[J Yk�kUoL_�-L_¢S��U
LbY[J �MR4Y·�SPST�T	�[T	LbJMd}egfQhji�kFl±uæìZkíìZqjlO¦(e»m ¤Oi����Q�+b 7��k�[� � � � ¥ � �4¥
egJQ^MLVN�Lb^M�M�[`bT�^MPS�SLb^MP�U
Y-�Q�kR{UoL_�SLb�M��UoP¡L_Z<U � P�W|P�©��qPS��U/UoYBck�[LbJ�Z«R�Yk� UoR�PS��U
�-PSJ
U��kJM^Md²U � �MT�d

¹¥�[� ò ¿ î¥ï �ê�[��ð��·ñ �øïZ¿ 7
� �øïZ¿ �DÈ b{Éy�

�/� P�L_JM^MLVN�L_^M�M�k`vJMP�U'ck�[LbJò�ê�[��R�PS�MR�PST�PSJ
UoT3U � P�^MLbº%PSR4PSJM�SP�aqP�Ug¦£PSPSJÀa%PSJMP
T�UoTK�kJM^��SYkTµU)YkZ%U
R�PS��U�´
�BPSJ
Uo¥ �6� P�a%PSJMP
T�UoTK�SYk�B�MR4L_T�P��[`b`vZ«��U
�MR4P/U
R�PS��U
�-PSJ
U)PSºqPS��U
T��æ¸J�[�H�ó�   ��^ML_T��SY[�MJoU
PS^BU
Y��MR4PST�PSJ
U
N²�k`_�MP6�[T�T��M�BLbJMc¡�¡�SY[JMT{U
�kJ
U�^ML_T��SYk�MJ
U�Z«�[��UoY[R³YkZ%�k¥ 7 �kJM^B�SYkJMTµUo�[J
U�PSºqPS��UoT aqP4WQY[JM^-�qPSR�LbY·^ÀïZ¿ 7 ¥
�/� P£�SY[T{U¡Y[ZQUoR�PS��U
�BPSJoU½L_T�U � P£T��M�tYkZvY[�M�qYkR{U
�MJMLVUgW��SY[T{U
T6�kJM^�Y�U � PSR��SY[T{U
T � �[��UoY-aqP¡T��qPS�SL�TMPS^



7[7

aqPS`bY§¦½¥ �6� P�Y[�M�qY[R@U
�MJMLOUgW �SYkT{U
T�YkZ6�MJM^MPSR�c[YkL_JMcBU
R4PS��Uo�BPSJ
U��SY[�-�MR�LbT�P�Yk��U
�SYk�BP�aqPSZ«YkR�P½UoR�PS��U�´
�-PSJ
U�¶����Þ·�R4P
¬MPS��U
LbJQc£U � P½�MR4PST�PSJQ�SP½YkZ�YkaQT�PSR@N��[aM`_P½�kJM^��MJMY[aMT�PSR{N��kaM`_P½� � �kR��k��U
PSR4L_T{U
Lb�ST�¥K��L_JM�k`_`VWGd
JMP�U½c[�kL_JMT/�[R4P¡�SY[J
Uo�[�-L_JM��U
PS^�a
W�TµUoY·� � �kT{U
Lb�¡JQYkL_T�P�ô·�[�o¥
e¬U � �[T aqPSPSJ R�PS�SYkc[JMLb¢SPS^ L_J U � P�P�N²�k`_�M��U
LbY[J `bLOUoPSR���U
�MR�Püb{T�PSP�d%eIfQhji�kOl�d 7��k� � ��U � ��U�U � P

LbJMZ«YkR��B��U
LbY[J¼�¤N��[Lb`_�kaM`_P¨UoY¸L_JM^MLON%L_^M�M�k`_T¡��U¡U � P¨U
Lb�BP-YkZ�U � PSL_R£^MPS�SL_T�LbY[J ¦ � P�U � PSR¯U
Y¸�M�[R@U
Lb�SL_�M��UoP
LbJ����MR4Y[ckR��k�2L_TK��^MPS�SL_T�LONQP�PS`_PS�-PSJ
U'YkZ�U � P�T�PS`bPS��U
LbY[J�PSºqPS��U
T3U
Y�a%P�P�©%�%PS��UoPS^M¥��M�qPS�SL�TM�S�k`_`VWGd�LbZ
LbJM^MLON�Lb^M�M�[`bT*�·JMY¤¦»U � PSL_RvY§¦½J�U
R4PS��Uo�BPSJ
U¯PSºqPS��U��kJM^��[��U¯�M�%YkJ�LOUodxU � Pª�MR�PST�PSJM�SPªYkZ � P�U
PSR4Y[ckPSJMPSY[�MT
UoR�PS��U
�-PSJ
U PSºqPS��U
T�¦�Lb`_`3JQPS�SPST�T��kR�Lb`OW `_PS�k^`)n;42�<�2PB�W��­[t36B�W@^EN=�:) � L_c � ´¤L_�-�M�[��U�L_JM^MLON%L_^M�M�k`_T�U
Y�aqP
Y¤NQPSR{´¤R�PS�MR4PST�PSJ
U
PS^¾�[�-Y[JMcBU � P�LbJM^QLVN�Lb^M�M�[`bT�R�PS�SPSLVN�LbJMcBU
R�PS��U
�-PSJ
U
¥|eXJ¾�SY[JMT�P
&·�MPSJM�SPSdvU � P��BPS�kJ
PSºqPS��U¸Y[Z�U
R4PS��Uo�BPSJ
U¸YkJ�U � P�UoR�PS��U
PS^�¦½L_`b`¯P�©��SPSPS^�U � P��%Yk�M�M`_��U
LbY[J8�¤NQPSR��kc[P YkZ³U � P�U
R4PS��Uo�BPSJ
U
PSºqPS��U
T�¥Yõ
­¡J½U � P]Y�U � PSR � �[JM^MdqLbJQ^MLVN�Lb^M�M�[`bT¯�k��U
LbJMc��M�qYkJ½U � P]�MR4PS�SL_T�P]�·JMY¤¦½`_PS^MckP]Y[Z�U � PSL_R3Yk�Q�qYkR{Uo�QJMLVUgW

�SYkT{U
Tª^M�MR�LbJMc�U � P UoR�PS��U
�BPSJoU¨�qPSR�LbY·^ ï«¿ ��¦½L_`b`D) ;42�<92PB�W��v[t3
B�W@^PN=�()�UXW��MLb�S�[`b`OW�� � Y±Y[T�P U
Y�R�PS�SPSLVN<P
UoR�PS��U
�-PSJ
U�L_Z<U � PSL_R�UoL_�-P�´¤L_J
N��[R4L_�kJ
U�� � �kR��k��U
PSR4L_T{U
Lb�ST�ckPSJMPSR���U
P¡R�PS`b��UoLONQPS`OW|`_Y¤¦�Yk��U
�SY[�-PST�LbJ�aqY�U �
�qPSR�LbY·^MT�¥j' � Lb`_P¡YkaMT¤PSR@N��[aM`bP¡� � �[R4�[��UoPSR�LbTµUoL_�ST/�kR�P¡�SYkJ
U
R4Y[`b`_PS^�Z¬Y[R6PS�[T�Lb`OW|PSJMYk�Mc � d,LOU½L_T�U � P£�MJQYka�´
T�PSR@N²�kaM`_PST�¦ � Lb� � �SR4PS��UoP6U � P§��2�R_2�;�<CW@=
5M2§8:24;�<��]�[JoW¼T��M�S�SPST�T�Z«�M`"P�N��[`b�M��UoL_YkJ�T{U
R4��UoPSc�W � �[T�U
YB^MPS�[`
¦½LOU � ¥j' P3¦�Lb`_`q�SY[JMT�L_^MPSRªT�LOUo�M��UoL_YkJQT¯LbJ�¦ � Lb� � L_JM^MLVN�Lb^M�Q�k`bT�T�PS`bPS��U¯UoR�PS��U
�BPSJoU£YkJ�U � PKaM�kT¤LbT¯Y[Z,L_J�´
Z¬Y[R4�B��U
L_YkJ�Y[J1b@L��6Y[�M�qY[R@U
�MJMLVUXW��SY[T{UoT*¶Ï�[� ·��kJM^'U � PSLbR/P�©%�%PS��Uo��UoL_YkJ�YkZ<UoR�PS��U
�-PSJ
UÀÃÚÂ}bö�æ¸J�[�8�]�   �æ��d
YkJnb{LbL��'�MR4PS�SL_T�P L_JMZ«YkR��-��UoL_YkJ¿�kaqY[��U�aqY�U � ¶��[� ·��kJM^l�
¸��������   �od��[JM^8YkJ£b@L_LbL��Ë2`.P[t24;�<�2�J Y[�M�qY[R@´
Uo�MJMLOUgW��SY[T{UoT�ÃÚÂÀ¶��[� ·¸�[JM^8Y[J8P�©��qPS��U
PS^8PSºqPS��U
T�ÃÚÂ>b��æ¸J�[���÷�   �æ�'�SYkJM^MLOUoL_YkJM�[`�YkJ�U
Lb�BP�´¤L_JoN²�kR�Lb�[J
U
� � �[R��k��U
PSR4L_T{UoL_�ST�d�R4PST¤�qPS��U
LVN<PS`VWOøo¥ �/� PST�PKN��kR�LbY[�MT¨�[`VU
PSR4JQ��U
LVN<PST¨Y[ZD�ê�[�'�S�[J�c[PSJMPSR4�[`b`OW aqP]¦�R4LOU4U
PSJ
�kT

�ê�[��¿ÄÃàÂ �æ¸J�[�8�]�   �
�SÈ 7 ù ÅÿÃÚÂ�b�¶����Þ·ÉÇ ù �OÅ � �[�D�|ô¼�[� b È �

¦½LOU � ÃàÂ}b�ú Ç ù �½^MPSJMY�UoL_JMc����SYkJM^MLOU
LbYkJQ�k` P�©%�%PS��Uo��UoL_YkJ¾ckLONQPSJ¹L_JMZ«YkR��-��UoL_YkJ¹T¤P�U ù ¥ �/� LbT�T�P�U��-�¤W
�SYkJ
U
�kL_J¼�¸T¤�MaMT�P�U	YkZª�[`b`³R4PS`_P�N��[JoU¡N²�kR�Lb�[aM`bPST�d3aM��UB�B�¤W8�[`bT�Y��SY[J
Uo�[LbJ¼�[`b`�N��[R4L_�kaM`_PST�d Y[aMT�PSR{N��kaQ`bP
�kJM^|�MJMYkaMT¤PSR@N��[aM`_PSd�R4PSJM^MPSR�L_JMc�U � P'P�©%�%PS��Uo��UoL_YkJ|Yk�%PSR4��UoY[R¨�MJMJMPS�SPST�T¤�kR{WG¥ �6� �MT�d�^QPS�qPSJM^MLbJQc YkJ
U � PGTMJMPSJMPST�T�YkZ ù PSLVU � PSR�Y[JMP	Y[R�P�N<PSJ¾a%Y�U � Y[Z*U � P¡UX¦¨YÀP�©��qPS��U
��U
LbY[J�U
PSR4�BT�LbJ P
&·�M��U
LbY[J�b È �ûEâ*Ô¶×µÙxÕµÔ¶Û�Û�íSéGÔ�è³Û�Ü¶ßxÖKÔ�è³×µÝ>Ó6Ó@�¤Ô�ÛçÙxÔ¶×µæ�Ü�ß�èµ×µÕµÔ�×µÓ�Ö�í¡ò"æ�ÛçÛ<âkÓ�Ô�â>Û�Ó�×µÜ¨æçóxÓ�ßS×µæ�ØÚí½×{ÝxÓ�å�Ó�Ô�ß�×µÕµÓ�Ô�×µå�Ó�ßo×�Ó/�kÓ�ä�×³ØÚÜ�Õ
×{Ýxæçè èµÙxâ>îkÜ�î>ÙxÛçÔ�×µæçÜ�ß�é±×µÝ>æ�è³æ�è³ßxÜ¶×³Ô¨ØàÙ>ß>óxÔ�å�Ó�ßS×µÔ�ÛPü>Ô¤ò¹Ü�Ø�×{ÝxÓ�èûÓ�×µÙ>î�é±â>Ù>×³ÕµÔ�×µÝ>Ó�Õ Ô¨âkÓ�ß>Ó4ô>ä�æ�Ô�Û<ä�Ü�ß>èµÓ/5SÙ>Ó4ß>ä�Ó6Ü�Ø
×{ÝxÓ�Û�æçâ[Ó�ÕµÔ�×{æ�Ü�ß¨ØÚÕµÜ�å¿Ô�ä�Ü�ßxèµ×µÔ¶ßo×µ÷_Ó?�kÓ�ä4×{è�å�Üoó>Ó�Û«ïý ù"Ý>Ó�×{æ�å�æçßxÖKÜ�Øq×µÕµÓ�Ô�×µå�Ó�ßS×�ägÝ>Ü�æçä4Ó¯Ô�ß>ó�Ü¶Ùx×{ä4Ü¶å�Ó�ÕµÓ�Ô�Û�æçñ4Ô¶×µæ�Ü¶ß�ÕµÓ�ßxó>Ó�Õµè³×{ÝxÓ¯èµä4Ó�ß>Ô�Õµæ�Ü§ACBF��þ[ÿ � Ô¶ßxó�� Ñ þ�ÿ���� ¢ ÿæçÕµÕµÓ4ÛçÓE�¤Ô¶ßo×¤ï



7 �

�B�¤W|�SYkL_JM�SLb^QP�¦½LOU � L_^MPSJ
UoLOUgWG¥

­�U � PSR/�SY[T{U
T � �[���k`_`bY§¦�U � P½L_J
UoR�Y±^Q�M��UoL_YkJ�Y[Z�LbJMTµUoR��M�-PSJ
U
�k`MN��[R4L_�kaM`_PST��BYkT{U�JM��Uo�MR��k`_`VWG¥¨}6Y[J�´
T�L_^MPSR��SYkT{U
T�aqPSL_JMcÀ��Z¬�QJM��UoL_YkJ Y[Z*UX¦¨YBN²�kR�Lb�[aM`bPSTL�±¸J�[���kJM^ �   �od*¦ � PSR�PQ�±¸J�[��L_T�^MP
TMJMPS^ ��U�U � P
L_JM^MLVN�L_^M�M�k`��kJM^|�   �-��U¨U � P)c[R�Yk�M��`_P�NQPS`�ë�U � P�W�U
�k�[P]U � P]N��[`b�MPST£���[JM^ 7 ¦½LOU � �MR4Y[aM�kaML_`bLOUgW �DÈ È
PS�[� � ¥ �/� PST�P/N��[R4L_�kaM`_PST]R�P
¬MPS��U��kT¤�qPS��UoT]T¤�M� � �[T�dvZ¬Y[R�P�©��k�B�M`_PSdMU � P�^MLbTµUo�[JM�SP6U
Y¡U � P/UoR�PS��U
�-PSJ
U
T�LOUoPS¥/egJ�PSº%PS��Uod"Y�U � PSR6�SY[T{U
T/�kR�P

� �[��¿��
·±Å��D¸`�±¸J�[�±Å��   �   ��È b � �

�/� P-�SY[JMT{U
�kJ
U��
·	LbT½� � YkT�PSJ¹T��M� � U � ��U È �	� Y[Zª�[`b`³�MJMLOUoT½�MJM^MPSR�ckY'U
R4PS��Uo�BPSJ
U�
	�kJM^��D¸¡�kJM^��  
�[R4P¡�[^M�k��U
PS^�T��M� � U � ��U/U � P¡�SY[R4R�PS`b��UoL_YkJ�a%P�Ug¦¨PSPSJ'U � P¡LbJMTµUoR��M�-PSJ
U
Tê�±¸6�[JM^I�   �[JM^'UoR�PS��U
�-PSJ
U
� � Y[Lb�SPa¹ �SY[R4R�PST��qY[JM^'UoYB�-c[LVN<PSJ'N��[`b�MP>b{T�PSP¡�[`bT�Y£U
�kaM`_P 7 � ¸ñ· ¥

� R4PS��Uo�BPSJ
U�� � Y[Lb�SP�L_T����SYk�B�M`bP�U
PS`VW ^ML_ºqPSR�PSJoU �-��U4U
PSR�LbZ6LVU LbT)^MPS�SLb^MPS^ �M�%YkJ ��U�U � P�ckR�Y[�M�
`_P�NQPS`_¥ü��YkTµU L_�-�%YkR{Uo�[JoU
`VWGd/LbZ/YkJMP YkZ�U � P�LbJM^MLON%L_^M�M�[`bT)L_J»��ckR�Yk�M�»R�PS�SPSLVN<PST]U
R4PS��Uo�BPSJ
Uod6T�Y�^MY
�[`b`�Y�U � PSR'�BPS��a%PSR4T-YkZ U � P¸ckR�Yk�M�Q¥ eXJ8Y[�MR'T{U
�M^�W�T�Y[�-P¸^MPS�-Y·�SR���U
Lb�¸�-�/.�Y[R4LOUgW�^MPS�SL_T�L_YkJ¿R4�M`_P
L_T¡T��M�M�%YkT�PS^¸UoY�ckY§NQPSR�J UoR�PS��Uo�BPSJoU	� � YkL_�SPS¥ �/� ��U	LbT¤d,U � PBZ¬Y[R4� Y[Z�U � P-T¤PS`bPS��U
LbY[J¼P
&·�M��U
LbY[J�b{Éy�
L_T'R�P�Uo�[LbJMPS^Qd/�[`ba%PSLVU'¦½LOU � U � P ckR�Yk�Q�8T��qPo�SL�TM� P�©��qPS��U
PS^¿ck�[LbJ ���¸�[T'LOUoT-�kR�c[�M�-PSJ
U
d/�[JM^�U � �MT
¹u�[��¸�¿ î bö�ê��ð �y��¥ �6� P¡c[�kL_JI�ê��YkZ*�BckR�Yk�M��L_T/T�L_�-�M`OW�U � P¡T¤�M�tY¤N<PSR/�k`_`,L_JM^MLVN�L_^M�M�k`"P�©��qPS��U
PS^
c[�kL_JMT�¥ �6� P½T��k�BP¡LbJQZ¬Y[R4�B��U
LbY[J�T��SPSJM�[R4L_YkT��kR�LbT�P½�kT/�QJM^MPSR6L_JM^MLVN�L_^M�M�k`²UoR�PS��U
�BPSJoU�� � YkL_�SPS¥ �6� �MT�d
c[R4Y[�M�MT*.XY[LbJÀU
R4PS��Uo�BPSJ
U LbZ�U � PSL_R��kc[ckR�PSck��UoP�P�©��qPS��U
PS^ c[�kL_J L_T)�qYkT¤LVU
LVN<PS¥A�KY�U
P½U � ��U T��Q�-�BLbJMc
�M�¸L_JM^MLVN�Lb^Q�M�k`�c[�kL_JMT��ê�[�¡YkZQU � P¨c[R4Y[�M�¸�-PS�)aqPSR�T�R�PS^M�M�SPST6�SYkJQT�Lb^MPSR��kaM`OW	U � P£Lb�B�qY[R@U
�kJM�SP£Y[Z��[`b`
L_JM^MLVN�L_^M�M�k`¯`bP�N<PS`�N��[R4L_�kaM`_PST)�kT)Z«�kR)�kT)T�PS`_PS��UoL_YkJ»L_JoU
Y	U
R4PS��Uo�BPSJ
U LbT)�SY[JM�SPSR�JMPS^ �[JM^ÀU � P�c[R4Y[�M�
N²�kR�Lb�[aM`bPST/�S`_PS�kR�`VW|^MY[�BLbJM��UoP�U � P¡^MPS�SLbT�L_YkJQT�¥

hKJ
W»YkaQT�PSR@N²��U
LbY[JM�k`�TµUo�M^�WÀ¦£Yk�M`_^¼�MR4Y·�SPSPS^¼�k`_YkJMc)U � P-Z¬Y[`b`_Y¤¦�LbJMc¸`_LbJQPST��]U
�[�kP¨U � P-T��[�-�M`_P'Y[Z
U
R4PS��UoPS^ �kJM^ �MJ
U
R4PS��UoPS^ L_JM^MLON%L_^M�M�k`_T�bÚ¦½LOU � UoR�PS��U
�-PSJ
UBN��kR{W�LbJMc¸¦�LVU � LbJ c[R4Y[�M�MTBY[RBJMY�U��4dK�[JM^
Y[aMT�PSR{NQPS^BLbJM^MLON�Lb^M�M�[`V´¤`_P�NQPS`Q�kJM^BckR�Yk�Q��´¤`bP�N<PS`M� � �kR��k��U
PSR4L_T{U
Lb�ST*b�b �kJM^f�:�4d<�MJM^MPSR³�¡T��%PS�SL�TM�/L_^MPSJ�´
U
L�TM�S��UoL_YkJ��kT�T��Q�-��U
LbY[JMd�PS¥_ck¥,�BPS�kJ¸L_JM^MPS�qPSJM^MPSJQ�SP£YkZQU
R4PS��Uo�BPSJ
U¡�[JM^¸Yk��U
�SYk�BPST6�SY[JM^MLVU
LbY[JM�k`,Y[J
Y[aMT�PSR{N��kaM`_P�b»¥BhK`VU
PSR4JM��UoLONQPS`OWGd�YkJQP)�BLbc � U-a%P)�[aM`bPKUoY�U
�k�¶�·`bPKU � P'P�N��[`b�M��UoL_YkJ|�MR4Y[aM`_PS� aoW»^MP�´
T�L_ckJMd6JM�[�-Po`VWÏaoWÏ�SY[JMT{UoR��M��U
LbJMc���R4�[JM^MYk�BLb¢SPS^»�SY[J
UoR�Yk`_`bPS^ÀU
R4L_�k`_¥»egJÀU � LbT)T{U
�M^�WGd�¦¨P��SYkJMT¤Lb^MPSR

 �«ßKØàÔ¶ä4×�éo×µÝ>æ�è�æçè�ó>Ü�ß>Ó³âSí�ÕµÓ�îxÛçÔ�ä4æçß>Ö6×{ÝxÓ�ä�Õµæ�×µÓ�Õµæ�Ü�ß��3þ[ÿ�� � æ�ßKÓ?5oÙ>Ô�×µæçÜ�ß-ü � þ²âoí��3þ�ÿ���������������ü��3þ�ÿoþ{ï
Ñ
� ù"Ý>Ó ä4Ü¶èû×{è*å�æ�Ö¶Ýo×vâkÓ óxÓ�îkÓ4ß>ó>Ó4ßS×vÜ�ß£×µÝ>Ó3Ü�×{ÝxÓ�Õvä�Ü��¤Ô�Õµæ�Ô�×{Ó4è�x Ô�ß>ó �ké>×µÜoÜ�éxâ>Ùx×�×µÝ>æ�è*ò%Ü�Ù>Û�ó£ä4Ü¶å�îxÛçæ�ä�Ô�×µÓ ×µÝ>Ó

èûÓ�×µÙ>îKò"æ�×µÝ>Ü�Ù>×"ØàÙ>Õµ×µÝ>Ó4Õ"æçÛ�Û�Ù>å�æ�ß>Ô�×{æ�ß>Ö6×{ÝxÓ�å�Ô�æ�ßKÔ�èûîkÓ�ä�×µè"Ü�Ø²×µÝ>Ó³èµæçåªÙ>Û�Ô¶×µæ�Ü�ßKèû×{Ùxó>íSï



7 Ê

R4�[JM^MYk�BLb¢SPS^ P�©��qPSR�Lb�BPSJ
UoT�¦ � L_� � �[R4P��qPSR�Z«YkR��-PS^ ��U�U � P�LbJM^MLON�Lb^M�M�[`3�kJM^ ��U�U � P�ckR�Yk�M� `bP�N<PS`b¥
�6� R�Yk�Mc � Yk��U
d�U � PST�P	P�©%�%PSR4L_�-PSJ
U
T��kR�PB�[T�T��M�BPS^¾JMY�U½U
Y�a%PB�SY[J
Uo�[�-L_JM��U
PS^¹a
W ��U�UoR�LVU
LbY[J¾YkR�aoW
R4�[JM^MYk�BLb¢S��UoL_YkJ8aML_�kT'�kJM^Md�U � R4Y[�Mc � Y[��U
d�U � P�WÏR�PS�SR4�MLOU)U � PSL_R]NQY[`b�MJ
U
PSPSR4T'Z«R4Y[� U � P��qY·Y[`¯YkZ/L_J�´
^MLVN�Lb^Q�M�k`_TGb@Y[R¡c[R4Y[�M�MTP��¦ � Y��[R4P£¦�Lb`_`bL_JMc'U
Y��M�[R@U
Lb�SL_�M��U
PSd3L_¥bPS¥�U � Y[T�P£¦½LOU � ���qYkT�LOU
LVN<PBJMP�U	ck�[LbJQ¥
egR4R�PST��qPS��U
LONQP¡Y[Z<U � P¡`bP�N<PS`"YkZ�Lb�B�M`bPS�BPSJ
Uo��UoL_YkJMd²U � PST�P¡P�©��qPSR�Lb�BPSJ
UoT�Lb^MPSJ
U
LbZ�W�U � P¡�BPS�kJ�PSºqPS��U�YkZ
UoR�PS��U
�-PSJ
U�YkJ'U � P�UoR�PS��U
PS^��MJM^MPSR/�k`_`,�SY[��aML_JM��U
LbY[JMT/Y[Zv�M�[R��k�BP�UoPSR�T�¥

\KY¤¦£P�NQPSR�d¯T�LbJM�SP�R4�[JM^MYk�BLb¢SPS^ P�©��qPSR4L_�-PSJ
U
T�d¯LbJ �M�kR{UoL_�S�M`b�[R/U � Y[T�P	�SY[JM^M�M��UoPS^ YkJ�U � P	c[R4Y[�M�
`bP�N<PS`bdQ�MT��M�[`b`OW�T��Mº%PSR�Z«R4Y[� T��B�k`_`²T��[�-�M`_P6T�Lb¢SPSdkU � P��SY[R�R4PST��%YkJM^ML_JMc£Lb�B�M�[��U/PST{U
Lb�B��U
PST³�-L_c � U/^ML_T{´
�M`b�¤W�� � Lbc � N��kR�L_�kJM�SP¨�SY[�-�M�[R4PS^�U
Y)PST{U
Lb�B��UoPST�Y[Z"`_�kR�ckP¨T¤�S�k`_P¨YkaMT�PSR{N���UoL_YkJM�[`%TµUo�M^ML_PST����[`VU � Yk�Qc �
�kJ¾P�©��qPSR�Lb�BPSJ
U��k� � L_P�NQPST/U
Y�aM�[`b�[JM�SP	�k`_` �SY¤N��[R4L_��U
PST�=
5n3½1É2PB63
éÉ2�dªLVU��-L_c � U�^QR4�[T{UoL_�S�k`_`VW Z«�kL_`,U
Y
^MY¼T�Y¼L_J¿�¼�M�[R@U
Lb�S�M`_�kRBT��-�[`b`6T¤�k�B�M`bPS¥ � Y¼�[`b`_P�N%L_��U
P'U � L_TB�MR4Y[aM`bPS�Bd]Yk�QR-T�Lb�)�M`b��UoPS^ R4�[JM^MY[�¨´
Lb¢SPS^¼P�©��qPoR4L_�-PSJ
UoT½Z«Yk`_`bY¤¦ U � P-R�PS�SYk�B�-PSJM^M��UoL_YkJ¸UoY�T{U
R4��UoL_ZçW8T¤�k�B�M`bPST½�MR4L_YkR�UoY�R��kJM^MY[�-L_¢S��U
LbY[J
¦½LOU � R4PST��%PS��U�UoY¨YkaQT�PSR@N²�kaM`_P¯�SY¤N²�kR�Lb��UoPST��kJM^KU � PSJKUoY¨�qPSR�Z«YkR�� R4�[JM^MYk�BLb¢S��UoL_YkJK¦½LOU � L_J]U � P¯T{U
R���U
�
b¥���F����kV�*d 7��k�[� ��¥ �/� LbT��MR4Y·�SPS^M�MR�PªPSJMT��MR�PST<U � ��U���U�`bPS�[T{U�YkaMT¤PSR@N��[aM`bP¯�SY¤N��[R4L_��U
PST*�[R�PªaM�k`_�kJM�oPS^M¥

�KP�N<PSR@U � PS`bPST¤T�d"U � PBT��k�B�M`_P-T�L_¢SPBYkZ¯R4�[JM^MYk�BLb¢SPS^¸U
R4L_�k`_T½LbT½�SY[�-�M�[R4��UoLONQPS`OW8T��B�[`b`b¥ �/� �MT¤d,U � P
J±�Q��aqPSRKY[Z³c[R4Y[�M�MT¨LbJ�R��kJM^MY[�-L_¢SPS^�P�©%�%PSR4L_�-PSJ
U
T¨LbT¨T�P�U'Pæ&±�M�[`<U
Y��k��¦ � L_`bP]U � P��SY[R4R�PST��qY[JM^ML_JMc
J±�Q��aqPSR)L_J»Y[aMT�PSR@N²��U
LbY[JM�k`¯TµUo�M^ML_PST]N²�kR�LbPST'aqP�UX¦¨PSPSJ»��U¸`bPo�kT{U¸É[���kJM^8�M��UoY�Ê[�k�[¥ �6� L_T)R��[JMckP
LbTB�MT�PS^|U
Y¼L_J
NQPST{U
Lbc[��U
P'U � P¸R�PS`_��U
LVN<P��qPSR4Z«Y[R4�B�kJM�SP�Y[Z]PoT{UoL_�-��UoPSTB�MR�Y·^M�M�SPS^ a
W Y[aMT�PSR{N���U
LbY[JM�[`
T{Uo�M^ML_PSTK�[JM^�R��kJM^MY[�-L_¢SPS^�P�©��qPSR�Lb�BPSJ
UoT�¥�egJ�aqY�U � P�©��qPSR�Lb�BPSJ
Uo�[`v�[JM^�Y[aMT�PSR@N²��U
LbY[JM�k`*T��SPSJM�[R4L_YkT¤d
PS�k� � c[R4Y[�M�'�SY[JMT�L_T{UoT³YkZ È �£L_JM^MLVN�Lb^Q�M�k`_T�¥¯egJKU � P«TMPS`_^MdMLOU�UgW��MLb�S�[`b`OW�L_T%U � P�L_J
NQY[`VN<PS�-PSJ
U/YkZqZ¬�MR{U � PSR
�SYk�B���MJMLOUoL_PST�d,JQY�U�YkZ*LbJM^MLON�Lb^M�M�[`bT³¦½LOU � L_J��SYk�B���MJMLOUoL_PST�d�¦ � L_� � R��kL_T�PST�U � P¡�SY[T{U½Y[Z*�-T{U
�M^�WG¥

! 5��
� ��

���6�4��� " �'$���
���$

�6� P�^ML_T��S�MT�T�L_YkJ»Y[Z6R�PST��M`OUoT)Z«Y±�S�QT�PST)YkJÀUg¦£Y��B�kL_J Z«PS��Uo�MR�PST�¥»��L_R4TµUod6�k`_`ªPST{U
L_�-��UoY[R4T)Y[Z6T�PS��U
LbY[J
���kR�P��MR4PST¤PSJoU
PS^»Z¬Y[R�^ML_ºqPSR�PSJoU¸�-Y[R4P�YkR)`bPST�T)Z«�¤N<YkR��kaM`_P�T��SPSJM�[R4L_YkT)aqY�U � ��U�U � P�c[R4Y[�M�»�kJM^»��U
U � P�L_JM^MLVN�Lb^Q�M�k`*`bP�N<PS`v�[JM^��SYk�B�M�kR�PS^	¦½LOU � R�PSck�[R4^	U
Y½U � P�R�Y±Y�U)�BPS�kJ�T�&±�M�[R4PS^�PSR�R�YkR�b{�����M~���¥
h]�M�[R{UBZ¬R�Yk� R�Y·Y�UB�BPS�kJ¼TP&·�M�kR�PS^|PSR�R4Y[R4T«)¹R�PS�qY[R@U
PS^|L_J|TP&·�M�[R4PS^¼�M�kR�PSJ
U � PST�PST«)¸N��[R4L_��U
LbY[J|JQP�U
YkZ£aMLb�[T�d¨�S�[`b�S�M`_��U
PS^Ï�kT�# $&%('*)   Å,+Å�.-0/   d¯¦½L_`b`�a%P�R�PS�qYkR{U
PS^ L_J R�Yk�MJM^Ï�M�[R4PSJ
U � PST�PST�¥ �6� L_T
T�PSR@N<PST�UoY¸�[T�T�PST¤T¯U � P-Lb�B�qYkR{U
�kJM�SP-YkZ�U � P-PST{U
Lb�B��U
YkR`�bT¡aML_�kT¡�SY[�-�%YkJMPSJ
U£¦ � PSJ|Tµ¦½LOUo� � LbJQc¸Z¬R�Yk�



7 É

Y[JMP¼T��SPSJM�[R4L_Y�U
Y �kJMY�U � PSR�¥ �MPo�SYkJM^Md)T¤PS�M�kR���U
P¼�-Y[R4P¹P�©±U
PSJMT�LONQP¼T¤Lb���M`_��U
LbY[JMT��[R4P¼�%PSR4Z«Y[R4�BPS^
U
Y¹�SYk�B�M�kR�P��M�[R@U
Lb�S�M`_�kR�`VW»U � P-&·�M�kT¤LV´¤P�©��qPSR�Lb�BPSJ
Uo�[`�U
PS� � JML�&·�MP�Y[ZKeñý2¦�LVU � Z«�M`b`OWÐR4�[JM^MY[�-L_¢SPS^
P�©��qPSR�Lb�BPSJ
UoT�¥

Ã�Æ*z*=;^,=@z*C*� Ä ÃªÌ�^<Ì Ä¯u Ì Ä Ì w nS={:<Æ

� �[aM`bP¸�¼LbT-^MPS^ML_�S��U
PS^�UoY¼PST{U
Lb�B��U
LbY[J¿R4PST��M`OUoT£¦ � PSJ¿T�PS`_PS��UoL_YkJ¿L_J
UoY UoR�PS��U
�-PSJ
U�Y±�S�S�MR�T-��U'U � P
L_JM^MLVN�L_^M�M�k` `_P�NQPS`_¥�egJ¸U � PBaQ�kT�L_�BT��SPSJM�[R4L_Y�R�PS�qYkR{UoPS^¾LbJ¾�SYk`_�M�BJÆb 7 �½Y[JM`VW¿Y[aMT�PSR{N��kaQ`bP¡N��kR�Lb�[aM`bPST
^MP�U
PSR4�BLbJQP¡aqY�U � U � P¡Y[��Uo�SY[�-P½�kJQ^'U � P¡T�PS`_PS��U
LbY[J�P
&·�M��UoL_YkJM¥�eXJ��M�[R@U
Lb�S�M`_�kR�d"T�PS`_PS��UoL_YkJ�^MPS�qPSJQ^MT
Y[J�U � P¨P�©��qPS��UoPS^�U
R4PS��Uo�BPSJ
U£PSºqPS��U:ÃàÂ}b��æ¸P���   ��d�T�Lb�BLb`_�kR�`VWGd�Y[�M�qYkR{U
�MJMLVUgW��SYkTµUoT��kR�P¨�S�k��U
�MR�PS^�a
W
ÃÚÂ>b9¶�·KÇ bA��dx¦ � Lb`_P¨�)�[JM^����kR�P¯P�©��S`_�M^MPS^)Z«R4Y[��U � P�P
&·�M��U
LbY[JMT�¥ �6� �MT�dM�kT�^MY·�S�M�-PSJ
U
PS^)L_J)�SYk`_�M�BJ
b 7 ��d<L_^MPSJoU
L�TQ�S��U
LbY[JB�MR�YkaM`_PS�-T3^MY½JQY�U]�[R4L_T�P/P4©%�SPS��UKZ¬Y[R,U � P/T�L_�-�M`_P��SR4Y[T�T{´¤T�PS��U
LbY[JBPoT{UoL_�-��UoY[R,U � ��U
^MY·PST�JMY�U3�SY[J
UoR�Yk`[Z«YkR�b2�[JM^6U � �MT��-L_T�T�PSTMUoY/�SY[JoU
R�Yk`[Z«YkR"T�Po`bZ�´¤T�PS`bPS�4UoL_YkJM¥ �6� P ^MLbºqPSR�PSJM�SP LbJ½�����M~
a%P�Ug¦¨PSPSJBU � P��SR4Y[T�T{´¤T�PS��U
LbY[JM�[`��kJM^BU � P�aqPSZ«YkR�P�´¤�kZ�U
PSR�PST{UoL_�-��UoY[R�L_T�^M�MP��-�[LbJM`OW U
Y¡U � P�Z¬�[��U�U � ��U
U � P�TMR4TµU LbT'aM�kT�PS^»Y[J»�-Y[R4P�Y[aMT�PSR{N���U
L_YkJMT]U � �kJÀU � P�`b��U4U
PSR�P�N<PSJÀU � Yk�Mc � �SYkR�R4PS`_��U
PS^����bT)Y§NQPSR
U
Lb�BP � PS`_�¾R�PS^M�M�SP¡U � P	�����Q~jYkZ*U � P	aqPSZ«Y[R4P�´¤�[ZçU
PSR��SYk�B�M�[R4L_T�YkJM¥¼egJM�SR�PS�kT�L_JMcBU � L_T��SY[R4R�PS`_��U
LbY[J
¦£Yk�M`_^¾T��M�o�SPST�T�LVN<PS`VW ^MLb�BLbJQLbT � U � P������M~ YkZ*U � P�aqPSZ«YkR�P�´¤�kZ�U
PSR��SYk�B�M�kR�LbT¤YkJM¥ ¸ ¸ �ML_�-L_`b�[R4`OWGdvU � P
^�´¤LO´¤^�PST{U
Lb�B��U
YkR/LbT��kºqPS��U
PS^�a
W�U � L_T/�SYkR�R4PS`_��U
LbY[JMd²UoY·Yk¥

­¡J-U � P½Y�U � PSR � �kJM^Md�e¥ýtaM�kT�PS^ÀYkJ-U � P½L_JM^MLVN�Lb^M�Q�k`�LbJMT{U
R��M�-PSJ
U+� ¸ T��Mº%PSR4T]Z¬R�Yk� U � P½`b�[R4c[PST{U
�����M~��[�-Y[JMc �[`b`�JMYkJ�´¤P�©��qPSR�Lb�BPSJ
Uo�[`�PST{U
Lb�B��U
YkR�T£Y¤¦�LbJMc)UoY¸LVU
T � Lbc � N��kR�Lb�[JM�SP'aM��U-JMY�U¨U
Y L_J�´
�SY[JMT�LbTµUoPSJ
U)PST{U
Lb�B��UoL_YkJVë���Z«�k��U]U � ��U'LbTK�SY[�-�BYkJ�LbJ�eñý#PST{U
Lb�B��U
LbY[JM�¯U � P�`bY§¦¨PSR U � P��SY[R4R�PS`_��U
LbY[J
a%P�Ug¦¨PSPSJ LbJMT{U
R4�Q�-PSJ
U��kJM^ PSJM^MYkc[PSJMY[�MT�R�PSckR�PST�T�Y[R�¹ U � P	`_�kR�ckPSR/U � P¡N²�kR�Lb�[JM�SP	Y[Z*U � P	eñý PSTµUoLO´
�B��U
PS¥ �6� P��SY·P
U-�SL_PSJ
UoT]YkZF�±¸/�[JM^��   d1�D¸��kJM^��   d��[R�P½� � YkT¤PSJ�T��M� � U � ��U�U � P��SYkR�R4PS`_��U
LbY[JMT]�kR�P
�[�M�MR4Y§©%L_�-��U
PS`VW �[¥bÊ[d ¸   U � P'R4PS�[`bL_¢SPS^�N²�k`_�MPST¨�[JM^�U � PSL_R¨T{Uo�[JM^M�kR�^�^QP�N%L_��U
LbY[JMT£�k�SR�YkT�T£T�L_���M`_��U
LbY[J
LOUoPSR���U
LbY[JMT)�[R4P�T � Y§¦½J»L_JÀU � P�U
�kaM`_PS¥»eXJ»�MR4�[��UoL_�SPSd6T��M� � �SYkR�R4PS`_��U
LbY[JMT)�[R4P��MT��Q�k`_`VWÏ�SYkJMT�L_^MPSR�PS^
�MR�Y·^M�M�SLbJMc	ckY·Y·^�L_JMT{U
R4�M�BPSJ
UoT�b�d%kO�É�ªuvor�F¦FeIsª�O��fQ�óm32 ���Éftq54�d 7��[�y� �4¥K�<�MR{U � PSR�JMY�U
P6U � ��U
eñý PST{U
Lb�B��U
LbY[JB�SYkJ
U
R4Y[`b`_LbJMc½Z«YkR�b ^MY·PST JMY�U]R4PS^M�Q�SP�U � P/�����M~�¦ � L_� � �S�kJBaqP/P�©��M`_�kL_JMPS^BaoW)U � P
L_JM^MPS�qPSJM^MPSJM�SP¡Y[Z��j�kJM^cb L_J'U � L_T/T�L_���M`_��U
LbY[J�T{U
�M^�WG¥,��Y[R4PSY¤N<PSR4d²U � P¡eñý�PST{U
Lb�B��U
PST/aM�[T�PS^�Y[J
ÑûÑ@ù"Ý>Ó*ä4Ü¶ßxó>æ�×{æ�Ü�ß>Ô�Û[âkÓ�ØàÜ�ÕµÓ�÷_Ô�ØÚ×µÓ�Õµ÷ ä�Ü�å�î>Ô�ÕµæçèûÜ¶ß]æ�è�Ü�å�æ�×{×µÓ�ó]èµæ�ß>ä4Óíx½÷ñ�¤Ô¶Õµæ�Ô�â>Û�Ó�è,Ô¶ÕµÓ�×µæçå�Ó4÷_ä�Ü�ß>èµ×µÔ�ßS×,Ô¶ßxó�×µÝSÙxè�×µÝ>Ó

ä4Ü¶ßxó>æ�×{æ�Ü�ß>Ô�Û±Ô�ß>ó¨Ù>ß>ä4Ü¶ßxó>æ�×µæçÜ�ß>Ô�Û±Ó�èû×{æ�å�Ô�×µÓ�è�ä�Ü�æçßxä�æçóxÓSï
Ñ�¢ ù"Ý>Ó��¤Ô¶Û�Ù>Ó4è6Ü¶Ø56 Ñ Ô�ß>ó�6 ¢ Ô¶ÕµÓ¨Ô�ó>Ô�î>×µÓ�ó�èû×{Ó4î	âoí-èµ×µÓ�î�âoí-îkÓ�ÕµØàÜ¶Õµå�æ�ß>Ö)Ô�ó>ó>æ�×µæçÜ�ß>Ô�Û"èûæçåªÙ>Û�Ô¶×µæ�Ü¶ßxè6Ù>ßo×{æ�Û"×µÝ>Óä4Ü¶ÕµÕµÓ4ÛçÔ�×µæçÜ�ßxè"×µÔ�ì�Ó�×µÝ>Ó³ó>Ó�èûæçÕµÓ4ó:�¤Ô�Û�Ù>ÓSï



7�È
� �kaM`_P¡�k��ÂK?ono= y �Mno=@:<Æ87�Ì·?oC Ä nS?:9 u Ì Ä Ì w nS=@:qÆÏ�Qn-n m Ì�Ã�Æ*z*=;^,=@z*C*� Ä ÃªÌÏ^qÌ Ä4s

�<; è =>; è �«ß>óxæY�±ï �«ßxó>æ��Gï
ë,Ô¶èûæçä æ�ß>ä�Û�Ù>óxÓ�ó æçßxä�Û�Ù>ó>Ó4ó Ü�î>îkÜ�Õµ×¤ï ×µÕµÓ�Ô�×{å¡ï

ä�Ü�èµ×µè Ó?�kÓ�ä4×{è
ã<èû×{æ�å�Ô�×µÜ¶Õµè ü � þ üC�kþ ü � þ ü � þ ü � þ
ù�ÕµÙxÓ�Ó?�[Ó�ä�× ?	@BA	A<A ?	@BA	A<A ?<@CA<A<A D<@C?<?	? D<@CE<F<F

ü � ï ����� þ ü � ï ����� þ ü � ï ��� �kþ ü � ï ��� �kþ ü � ï ��� ��þ

GIHKJMLINMJMO�N*PRQSHKTBUVJMHKWMO�Q
Þ²ÕµÜ¶èûèµ÷_èûÓ�ä�×µæçÜ�ß ?	@BE	X<? ?	@B?	X<X ?<@C?<X<Y ?<@C?<D	Y D<@CY<X<X

ü � ï ����� þ ü � ï � ���kþ ü � ï � �[Zkþ ü � ï �y��� þ ü � ï � Z � þ\ � ï �/� �[] \ � ï �����[] \ � ï � � � ] \ � ï ��� � ] \ � ï � � Z^]��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux ?	@BA	A<A ?	@BE	_<` ?<@CE<_<F ?<@CX<F	? D<@CX<Y<F
ü � ï ����� þ ü � ï � ���kþ ü � ï � ���kþ ü � ï � ���kþ ü � ï �y� � þ\ � ï ����� ] \ � ï ����� ] \ � ï ���y� ] \ � ï � ��� ] \ � ï � � �^]

ë�Ó�ØàÜ�ÕµÓ�÷_Ô�ØÚ×µÓ�Õ D	@B?	?<? D	@B?	?<D D<@CE<A<_ D<@Ca<A	F Y<@C?<X<?
ü � ï � � � þ ü � ï � �[Zkþ ü � ï � � � þ ü � ï ���y� þ ü � ï � ����þ\ � ï � � � ] \ � ï � �[Z[] \ � ï � � � ] \ � ï Z � �[] \ � ï � ��� ]

ú�æC�[Ó�ÕµÓ�ßxä�Ó�÷_æ�ß>÷_óxæC�[Ó�ÕµÓ�ßxä�Ó�è ?<@CA	A<A D<@C?	?<? ?<@CA<A<` D<@C_<`<F D<@CF<?<_
ü � ï ����� þ ü � ï � � � þ ü � ï � � � þ ü � ï � � � þ ü � ï �y� � þ\ � ï ����� ] \ � ï � � � ] \ � ï � � � ] \ � ï � � � ] \ � ï � �y� ]��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux ?	@BA	A<A D	@B?	?<? ?<@CA<A<` D<@CF<X	` D<@CF<?<_
ü � ï ����� þ ü � ï � ���kþ ü � ï � ���kþ ü � ï � ���kþ ü � ï �y� � þ\ � ï ����� ] \ � ï � ���[] \ � ï � ���[] \ � ï � � �[] \ � ï � �y� ]

b LIQSHKO�cdUfe�LIHKJMg>h	JMO�TiJMj�gke�QlPRQSHKTBUVJMHKWMO�Q
�nm�> Ñ ?	@BA	A<A ?	@BA	A<A D<@C?<?<D D<@C?<?	X D<@C?<?<?

ü � ï � Z � þ ü � ï ���y� þ ü � ï � ��� þ ü � ï � � �kþ ü � ï � � ��þ\ � ï � Z � ] \ � ï ���y� ] \ � ï � ��� ] \ � ï � � �[] \ � ï �y� Z^]��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux ?	@BA	A<a D	@B?	?<D D<@C?<?<D D<@C?<?	X ?<@CA<A<F
ü � ï � � � þ ü � ï ����� þ ü � ï � �y� þ ü � ï � ���kþ ü � ï � � � þ\ � ï � � � ] \ � ï ����� ] \ � ï � �y� ] \ � ï � ���[] \ � ï �y� �^]�¡Þ²Ü¶ÕµÕ¤ü;> Ñ <��¯þ ?	@BX	?<Y ?	@BX	?<D ?<@CX<?<D ?<@CY<A	` ?<@CY<A<A
ü � ï �/� � þ ü � ï �/��� þ ü � ï �y��� þ ü � ï �y��� þ ü � ï �y� � þ

�nm�> ¢ D	@B?	Y<X D	@B?	E<Y D<@C?<Y<F D<@C?<D	` ?<@CA<A<`
ü � ï ��� �kþ ü � ï ��� �kþ ü � ï �y� � þ ü � ï �y��� þ ü � ï ��� ��þ\ � ï ����� ] \ � ï �/��� ] \ � ï �y� � ] \ � ï �y� �[] \ � ï �[Z��^]��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux D	@B?	?<X D	@B?	E<Y D<@C?<Y<Y D<@C?<X	? ?<@CA<`<?
ü � ï ����� þ ü � ï � Z � þ ü � ï �y� � þ ü � ï �y��� þ ü � ï � � � þ\ � ï ����� ] \ � ï � Z � ] \ � ï �y� � ] \ � ï �y� Z[] \ � ï � � � ]�¡Þ²Ü¶ÕµÕ¤ü;> ¢ <��¯þ ?	@BX	?<? ?	@BY	A<A ?<@CY<A<A ?<@CY<A	` ?<@CY<A<`
ü � ï � ���kþ ü � ï � ���kþ ü � ï � ���kþ ü � ï � ���kþ ü � ï ��� ��þ

Ppo�qre�O�TiUfe�LIHKJMgdPRs�JMgkcdJMHKTBWMLIQ
ãI�oîkÓ�Õµæ�å�Ó�ßo× ?	@BA	A<A ?	@BA	A<F ?<@CA<A<` ?<@CA<A	` D<@CE<F<_

ü � ï � � � þ ü � ï ���y� þ ü � ï � ��� þ ü � ï � ��� þ ü � ï � Z � þ\ � ï � � � ] \ � ï ���y� ] \ � ï � ��� ] \ � ï � ��� ] \ � ï � Z � ]
ø>×µÕµÔ�×{æ�ô>Ó�ó¨Ó@�oîkÓ�Õµæ�å�Ó�ßo× ?	@BA	A<` ?	@BA	A<F ?<@CA<A<F ?<@CA<A	a D<@CE<F<_

ü � ï � ���kþ ü � ï ��� Zkþ ü � ï � �y� þ ü � ï � � Zkþ ü � ï � ����þ\ � ï � ���[] \ � ï ��� Z[] \ � ï � �y� ] \ � ï � � Z[] \ � ï � ���^]
tt¢���©¼»¡¤½Ý_¢$�E�Â q $»½��¦8Õ¡ q��ª�� ¤Â©æ� ªÅ¢a����ª�� ¤Â©Ï»½äRu�¤�¤Âª�¦¨¢W�`©ê»Mv�Õ����¬¢�áF¢a�¬�Å¤_�¬»����Å¢�� ©ê»MvaÕ¡���Å¢3Ú¡�`�¬¢a©Wª¬×¼¢a»¬¢$»½äRuí¤ÂÕÏ©�áÚ����¬¢$©�ªÅ×¼¢a»¬¢a»�»¬×Ï¤½ã(Ý¼�`�½�q��ª�� ¤Â©"©Ï¢$ª�¤�Ù��¡�q��»½äxw3Õ�¦D�O¢$��¤�Ù�ÜÂ�¬¤_Õ¼ÚÏ»¨� ©"¤_�¼»¬¢a�¬Ý·��ª�� ¤Â©¡�Â _»¬ªÅÕ¡á¼� ¢$»My Í_ÀÂÀ{z ©�Õ�¦D�O¢$�¤�ÙO� ª¬¢$�½�`ª½� ¤_©¼»My Î_ÀÂÀ_À äE£u¤Â©�ªÅ�¬¤= q q� ©¼Ü"Ù&¤_�íÁ � ©§ªÅ×Ï¢8�=¢WÙ&¤_�Å¢^|?�_Ù&ª¬¢$�}|?ÖN¤�¦¨Ú¡�`�½� »¬¤_©fá%¤�¢a»í©¼¤_ªHÖ;×¡�`©ÏÜ_¢F¢a»¬ª���¦§�`ª½� ¤Â©�Å¢a»¬Õ�  ªÅ»��`©¡ád� »8¤=¦§� ª¬ªÅ¢�áÏä



76�

U � P'c[R4Y[�M�qPS^|L_JMT{U
R4�M�BPSJ
Uc�   �[R4P'�[�S�SYk�B�M�[JMLbPS^¼aoW»T¤�MaMT{Uo�[J
UoL_�k`_`VW � L_c � PoRªN��[R�Lb�[JM�SP'�S�[�MT�PS^|a
W
U � P�L_J
UoR���´¤c[R4Y[�M�-�SYkR�R4PS`_��U
LbY[J-�k�BYkJMc£c[R4Y[�M�-�-PS�)aqPSR4T�¦ � Lb� � R4PS^M�M�SPST�U � P�PSº%PS��UoLONQP6T��[�-�M`_P�T¤Lb¢SPS¥
�/� PB^MP�U
R4L_�-PSJ
U
�k` PSºqPS��U
T�YkZ¯L_JoU
R���´¤c[R4Y[�M�¹�SY[R4R�PS`b��UoL_YkJMT�YkJ�U � P	�MR4PS�SL_T�L_YkJ¹Y[Z¯L_�-�M�[��U�PST{UoL_�-��UoPoT
L_T�U � P�U
Yk�ML_�¡YkZ*�-`_�kR�ckP¡`_LVU
PSR4��U
�MR4P¡LbJ�PS�SY[JMYk�BL_�ST b¥����qjeIhau«wyxgzFwguj��qj�O���tqjl�d 7��k�S� �/�kJM^�PS�MLO´
^MPS�BLbY[`bY[c�W�b@PS¥_ck¥O�Æ�O����kV��d 7��[�k� �4¥)��PS�SPoJoU
`VWGdF¤O�Fqj��eg³P¤O�OeI´g´SkO��¦÷b 7��[�y� � � �[TKP�©·U
PSJM^MPS^	U � L_T
^ML_T��S�MT�T�L_YkJ-UoY£U � P¡�MR�YkaM`_PS�tY[Z*ckR�Yk�M�%PS^�LbJMT{U
R��M�-PSJ
U
T�¥

~"©%�%PSR4L_�-PSJ
U
�k`�PST{U
Lb�B��U
PST-�kR�P R�PS�qY[R@U
PS^8L_J�U � P `_�kTµU'Ug¦¨Y|R�Y¤¦½T-Y[Z³U � P�U
�kaM`_PS¥ � �[�·LbJMc|L_J
UoY
�[�S�SYk�MJ
U¨U � PSLbR¨T��B�k`_`�T��k�B�M`_P)T�Lb¢oP]U � P�W T{UoL_`b`��%PSR4Z«YkR��ì&·�MLVU
P]¦¨PS`_`b���SYk�B�M�kR�PS^�U
Y�U � P'`b�[R4c[P)Y[a�´
T�PSR{N���UoL_YkJM�[`"T{Uo�M^ML_PST/�SY[JMT�LbTµUoL_JMc-Y[Z*�k�[�BckR�Yk�M�MT�YkR 7 �[�k�[�-L_JM^MLON%L_^M�M�k`_T�d²U � P½R4�[JM^MYk�BLb¢SPS^�P�©%�%PSR4LO´
�BPSJ
UoT � �¤N<P�UoY¡R�PS`VW¸YkJBY[JM`VW¸�k�½ckR�Yk�M�MT Y[R 7 �k�[�¡LbJM^QLVN�Lb^M�M�[`bT¤¥FL�P�U
dQ�MJM^MPSR,U � PST�P/�SL_R4�S�M�BT{Uo�[JM�SPST�d
Y[JMP½¦¨Yk�M`_^ �MR4PSZ«PSR/U � P	T{U
�[JM^M�kR�^¾Y[aMT�PSR{N���U
LbY[JM�[`3�k�M�MR�Yk�[� � PST��kJM^�U � P�eñý PST{UoL_�-��UoP��MT�L_JMcBU � P
L_JM^MLVN�L_^M�M�k`O´¤`bP�N<PS`,L_JMT{U
R4�M�BPSJ
UoT�¥

}/Yk`b�Q�-J�b@�S�³R4PS�%YkR{UoT PST{U
Lb�B��U
PST³L_Zq�MJMY[aMT�PSR{N��kaM`_P6� � �[R4�[��UoPSR�LbTµUoL_�ST8�-PSJ
UoPoR%U � P/Yk��U
�SYk�BP6P
&·�M��´
U
LbY[JM¥ �K��Uo�MR��k`_`VWGd6U � LbT ^MY·PST�JMY�U�L_JV¬M�MPSJM�SP	U � P	U
R4�MP�PSºqPS��U|aM��U|�qY·YkR��%PSR4Z«YkR��-�[JM�SPüb9¿ `_Y¤¦
Y[�M�qY[R@U
�MJMLVUXWÀ�SY[T{UoTP���-L_c � U£�BLbTµUo�[�kPSJM`OWÀa%PK��U4U
R4L_aM��UoPS^�U
Y)�)�qY·Y[R¯PSºqPS��U£Y[ZMU � PªUoR�PS��U
�-PSJ
U
¥6­¡a�´
N�LbY[�MT�`OWGdvU � P	�SR�YkT¤T{´¤T�PS��U
LbY[J¾PSTµUoL_�-��UoY[R�aMR�PS�k�·T�^MY¤¦�J¾a%PS�S�k�MT�P�LVU LbT��MJM�[aM`bP½UoY��SYkJ
UoR�Y[`3Z¬Y[R/U � P
�MJMY[aMT�PSR{N��kaQ`bP����bT�¥¼\KY¤¦¨P�N<PSR4d¯T�L_JM�SP¡U � P����bT��kR�P¡U
Lb�BP�´¤�SYkJMTµUo�[JoU
d¯aqY�U � U � P�aqPSZ«YkR�P�´¤�kZ�U
PSR½�oYk�£´
�M�[R4L_T�Y[J��[JM^-U � P½^�´¤LO´¤^��[R4P½PSJ
U
LbR�PS`VW¼�MJM�kº%PS��UoPS^�a
W�U � PS�-dMU � P¡�MJMY[aMT�PSR{N��kaQ`bPST�.��MT{U��S�[JM�SPS`"Y[��Uod
�[JM^ÀU � P�PST{U
Lb�B��UoPST)^MY�JMY�U¸^MLbT��M`_�¤W � Lbc � PSR�N²�kR�Lb�[JM�SPS¥ �/� LbT)L_T)LbJ»�SY[J
UoR��kT{U)UoY�eñý'��U � Yk�Mc � LVU
L_T£�SY[JMT�L_T{UoPSJ
UB�kT¡�¸�SR4Y[T�T{´¤T�PS��U
LbY[JM�k`�PSTµUoL_�-��UoY[R£LVU
T¯N��[R4L_�kJM�SP-LbJM�SR�PS�kT¤PST¯U
Y¸� T¤�-�[`b`�P�©·UoPSJ
U
¥ �/� P
P�©��qPSR�Lb�BPSJ
Uo�[`²PST{U
Lb�B��U
YkR�d � Y§¦¨P�NQPoR4dQR4PS�B�kL_JMT³aM�kT�L_�S�k`_`VW �MJM�kº%PS��UoPS^-�kJM^-�qPSR�Z¬Y[R4�BT³�kT�¦¨PS`_`²�kT�U � P
eñý�PST{U
Lb�B��UoY[R4¥

egJM�S`_�M^MLbJMc'U
Lb�BP�´µN��[R4L_�kaM`_P-T � Y·�¶�±T��ÐL_JoU
Y'U � P-Y[��Uo�SY[�BP-P
&±�M��U
LbYkJ¹^MPST{U
R4Y¤W�T�U � P-aqPSZ«Y[R4P�´¤�[ZçU
PSR
�SY[�-�M�[R4L_T�Y[J-b@�SY[`b�M�BJ'Êy�q¦ � L_`bP*U � P¯Y�U � PSR�PST{U
Lb�B��U
YkR�T�R4PS�B�kL_J'�MJM�kº%PS��UoPS^M¥¯�ML_JM�SP��k`_`�L_JM^MLVN�Lb^M�Q�k`_T
P�©��qPSR�LbPSJM�SP]� � Lbc � PSR3Yk�kUo�SY[�-P]L_J¡U � P]�qY[T{U4´µU
R4PS��Uo�BPSJ
UK�SYk�B�M�[R4PS^½UoY�U � P]�MR�P�´µUoR�PS��U
�BPSJoU¨�qPSR4L_Y·^
L_R4R�PST��qPS��U
LVN<P�YkZ � �§N%L_JMc»R�PS�SPSLVN<PS^ UoR�PS��Uo�BPSJ
U|YkR JMY�Uod/U � P�a%PSZ¬Y[R4P�´¤�[Z�UoPSR �SYk�B�M�[R4L_T�YkJ ¦�R4Y[JMck`OW
��U4U
R4L_aM��U
PST,U � L_T ckPSJMPSR��[`ML_JM�SR4PS�[T�P�UoY6U � P�U
R�PS��U
�-PSJ
U
¥f~ª´¤LO´¤^BT��M�S�SPST�T¤Z¬�M`_`VW¸�[� � LbP�N<PST,UoY½�SYkR�R4PS��U]Z«YkR
U � LbT³aMLb�[T³aoW P�©%�M`_YkLOUoL_JMc¯U � P�aqPSZ«Y[R4P�´¤�[ZçU
PSR��SY[�-�M�[R4L_T�YkJ-YkZGU � P6�MJ
UoR�PS��U
PS^'�MJMLOUoT�¦ � Y£P�©��qPSR�LbPoJM�SPS^
U � P¡T��[�-P¡�M�
¦¨�[R4^'U
R4PoJM^��kT�U � P�UoR�PS��U
PS^�L_JM^MLVN�Lb^M�Q�k`_T�d�U � �MT/T�PSR{N%L_JMc-�[T/�SY[J
UoR�Yk`_T�¥

�/� P�Z«Y[�MR@U � �SY[`b�M�BJ8T � Y¤¦�T'PST{UoL_�-��UoPSTK¦ � PSJ8�-Y[R4P T�P�N<PSR4P PSJM^MY[ckPSJMPSLOUgWÏ�MR�YkaQ`bPS�BT)�[R4P L_J�´



7 �

UoR�Y±^Q�M�SPS^M¥�­¡�M�%YkR{Uo�MJMLOUgW¾�SYkT{U
TK�kR�P��[T�T��M�BPS^	UoY�aqP��S�k��U
�MR�PS^�aoW¾L_JM^MLVN�Lb^M�Q�k`*Yk��U
�SYk�BPSTKaqPSZ«YkR�P
UoR�PS��U
�-PSJ
U
dO¶��[� ·
d"L_JMT{U
PS�k^�Y[Z<U � PSL_R/�SY[JM^MLVU
LbY[JM�k`�P�©��qPS��Uo��UoL_YkJQdtÃàÂ}b9¶��[� ·KÇ bþ½%�S½?���4d��[T��ka%Y¤NQPS¥K}6Y[J�´
T�P
&·�MPSJoU
`OWGd�� ¸J�[� ·��[JM^Z�   �Þ·�^MP�U
PSR4�BLbJQP�T�PS`_PS��UoL_YkJMd*U
Y·Ykd�T�Y	U � P�W T{W�T{U
PS�-��UoL_�S�k`_`VW ^ML_ºqPSR�aqP�UX¦¨PSPSJ
UoR�PS��U
PS^ �kJM^ �MJ
U
R4PS��UoPS^M¥6�ML_JM�SPªU � P����bT*N²�kR{WÀY§NQPSR*UoL_�-P¨�[JM^ �MJMLVU
T�d·U � P¨^�´¤LO´¤^ PST{UoL_�-��UoY[R¯�S�[JMJMY�U
^MLbºqPoR4PSJM�SPBY[��U¡U � PBaMLb�[T½�S�k�MT¤PS^¹a
W�U � PS�-¥ �6� PB�MR�YkaM`_PS� L_T6U � PB�-Y[R4PBT�P�N<PSR4P£U � PB`bPST¤T½LbT6U � P
�SYkR�R4PS`_��U
LbY[J'aqP�Ug¦£PSPSJe�Ï�_T�aqPSZ«Y[R4P��kJQ^)�[Z�UoPSR%U � P�L_JoU
PSR{NQPSJ
UoL_YkJQ¥ªegJKU � P�T�Lb�)�M`b��UoL_YkJKU � P��SYkR�R4PS`_��U
LbY[J
LbT¨T�P�U-P
&±�M�[`<U
Y��[¥b� È ë�� �qPSR�Z¬PS��U-�SYkR�R4PS`_��U
LbY[J�¦¨Y[�M`b^�PS`_Lb�BLbJM��UoP]U � P)aMLb�[T¨LbJ�U � P�^�´¤LO´¤^�PST{UoL_�-��UoPo¥
�]Y�UoP½U � ��U½U � P>TMR�T{U½UX¦¨Y�JQYkJ�´¤P�©��qPSR�Lb�BPSJ
Uo�[` PST{U
Lb�B��UoY[R4T��[R4P��k`_T�Y�JQPSck��UoLONQPS`OW �kºqPS��U
PS^¾L_J�U � L_T
T��SPSJM�kR�LbY ¦ � PSR�P¸�-Y[R4P¸�MJMY[aMT�PSR@N²�kaM`_PST¨U � �[J8a%PSZ¬Y[R4P¸R��M`bP¸T�PS`_PS��UoL_YkJM¥��M�qPS�SL�TM�S�k`_`VWGd U � P¸aqPSZ«YkR�P�´
�kZ�UoPSR{´¤�SY[�-�M�[R4L_T�YkJ|T��Mº%PSR4T£Z«R4Y[� R4PSc[R�PST�T�LbY[J�UoY�U � P)�BPS�kJQ�/¦ � Lb`_Pe�K¸����Þ·-�kJM^
�   � ·-^MP�U
PSR4�BLbJMP'T�P�´
`bPS��U
LbY[J��kJQ^ � PSJM�SPK�kR�PK�MJMP�N<PSJM`VWÀ^ML_T{U
R4L_aM��UoPS^��[�SR�YkT�T*UoR�PS��U
PS^��kJM^ �MJoU
R�PS��U
PS^�LbJM^MLON�Lb^M�M�[`bT�d=� ¸��[��¸
�kJM^f�   ��¸��kR�P½�BYkR�P½P�N<PSJM`OW¼^MLbTµUoR�LbaM��U
PS^�^MPS�%PSJM^MLbJMc	Y[J-U � P½T{U
R�PSJMc�U � Y[ZqU � P½�SYkR�R�PS`b��UoL_YkJ��<¥¨­¡J
U � P6Y�U � PSR � �kJM^MdQeñý T{U
Lb`_`²�MR�Y±^Q�M�SPST³PST{UoL_�-��UoPoT³YkZGU � P6T��[�BP«&·�M�[`bLOUgW �kT³a%PSZ¬Y[R�PSd�U � ��U/LbT¤dMe¥ýjaM�[T�PS^
YkJI�±¸/�kJM^'U � P¡P�©��qPSR�Lb�BPSJoU
�k`"�[�M�MR4Y[�k� � �[R4P�U � P¡�MR4PSZ«PSR�R4PS^�PST{U
Lb�B��UoL_YkJ�T{U
R4��UoPockLbPoT�¥
��LbJM�[`b`OWGdv�SY[`b�Q�-Jüb È �]�MR4PST�PSJ
U
T]R�PST��M`OUoTKYkZ���T¤�SPSJM�kR�LbY½U � ��U)�[^M^MLVU
LbY[JM�[`b`VW¾�kT�T¤�M�-PST3U � ��U)LbJM^QLV´

N%L_^M�M�[`bT3�SY[R�R4PS��U
`VW��[J
UoL_�SLb�M��UoP U � PSL_R L_JM^MLON%L_^M�M�k`<c[�kL_J�bö�
¸��[�¥� �   �æ�3Z¬R�Yk���M�[R@U
Lb�SL_�M��UoL_YkJM¥�hK`VU � Yk�Qc �
U � P��[T�T��M�B��UoL_YkJ�L_TKT{UoR�YkJMc[d*LOU)�BLbc � U'aqP�Z«�M`�TM`_`bPS^�L_Z%U � P�T�P�U
�M��YkZ�U � P��MR�Ykc[R4�[� L_T3UoR��kJMT¤�M�kR�PSJ
U
UoY6U � P��M�MaM`bL_���kJM^	�qPSY[�M`bP��[R4P��kaM`_P³UoYa.��M^Mc[P³¦¨PS`b` � Y¤¦ U � P�W¸T¤�M�S�SPSPS^BL_J¡U � P³U
R4PS��Uo�BPSJ
Uo¥�egJ¡U � L_T
�S�kT�PSd�YkJQ`VW¾U � P �-Y[T{U�T��M�S�SPST�T¤Z¬�M`�L_JM^MLVN�L_^M�M�k`_T'�MJM^MPSR�ckY�U
R4PS��Uo�BPSJ
U¸�[JM^Md³U � PSR�PSZ¬Y[R4Pod�U � P �BPS�kJ
PSºqPS��U�YkJ'U � P�UoR�PS��U
PS^�LbJM�oR4PS�[T�PST/Z«R4Y[� 7 UoY 7 ¥_É � ¥
IKJM^MPSR U � LbTKYk��U
Lb�BLb¢S��UoL_YkJ�aqP � �§N%L_YkR]e¥ý aMR4PS�[�·T]^MY¤¦�J ¸ Í�ë*LVU)^MY·PSTKJMY�U)�[JoW��BYkR�P�L_^MPSJ
UoL_ZçW¸U � P

�-PS�[J¾PSºqPS��U�Y[Z*UoR�PS��U
�BPSJoU�Y[J�U � P¡UoR�PS��U
PS^¾aM��U�U � P	T�Y�´¤�S�k`_`bPS^�R_=æ;43DR�3%1É2PB63
éÉ2Ë<CB6243D<C0Ë2P5F<:298:2�;�<
b@��h � ~�� ¦ � Lb� � LbTªU � P�PSº%PS��U)Y[Z�UoR�PS��U
�-PSJ
U'YkJ�T�Y[�-PSY[JMP�¦ � Y��SY[�-�M`_LbPSTª¦½LOU � U � P�LbJMTµUoR��M�-PSJ
U
d
Lb¥_PS¥M¦ � Y��M�kR{UoL_�SLb�M��U
PST�dg¹Ê¿ 7 dvLbZF�n¿ 7 �kJM^B¦ � Y	^MY·PST]JMY�U
dg¹Ê¿ �kdvLbZF�n¿ �k¥£egJÀ�k�S�SY[R4^M�[JM�SP
¦½LOU � |%lO~v�������ÊeI�ÊkO�²¥Àb 7��k�S� �'�[JM^A°�i�sªeIlO�Am |%lF~j������� b 7��[� ÉS�'Z«�MR@U � PSR'^MPSJMY�U
P 3SR ��3%v��$-
<�3M�É2PBa�¯�kT3L_JM^MLVN�L_^M�M�k`_T"¦ � Y��k`O¦¨�¤W�T3�MJM^MPSR�ckY/UoR�PS��U
�-PSJ
U]L_R4R�PST��qPS��U
LVN<P�YkZ·U � P/R�PS�k`_Lb¢S��UoL_YkJ	Y[Z±U � PSL_R
� �[JM^Mdª`_Lb�[P�¦½L_T�PSd±5F2`1É2EB�-�<�3M�É2PBa�)�kT/U � YkT¤P£¦ � Y�JMP�N<PSR½�M�[R@U
Lb�SL_�M��UoPS¥ ¸ ù�~¨L_T�R4PSc[�kR�^ML_JMc-U � PBc[R4Y[�M�

ÑCÎEâ*Ü¶×µæ�ä�Ó�×{ÝxÔ¶×,×µÝ>Ó�Ý>Ó�×µÓ�ÕµÜ�Ö�Ó�ßxÓ�æç×«í/æ�è,ßxÜ¶×,ä4Ô¶ÙxèµÓ�óKâSí/Ü�â>èµÓ4Õ��¤Ô�â>Û�Ó�ä�Ü��¤Ô�Õµæ�Ô�×{Ó4è,ò"Ý>æ�äöÝKä�Ü�Ù>Û�óKâkÓ�ä�Ü�îkÓ4ó]ò"æç×µÝ�éoâ>Ù>×
âSí�Ý>æ�ó>óxÓ�ß¨äöÝ>Ô�ÕµÔ�ä�×µÓ�Õµæ�èµ×µæ�ä�è�Ü¶ßxÛçí�ìoß>Ü¤ò"ß¨×{Ü�×µÝxÓ�æ�ß>ó>æ��oæçóxÙ>Ô�Û¬ï
Ñ �4ð¹ØàÜ�Ù>Õµ×µÝ½ä�Ô�×µÓ�Ö�Ü�ÕµíSé�èûÜ¶÷ ä�Ô�ÛçÛ�Ó�ó NMei��e�O�Q ò"Ý>Ü]èµæ�å�î>Û�í¨ó>Ü]×µÝ>ÓªÜ�î>îkÜ�èµæ�×µÓªÜ�Ø<ò"Ý>Ô�×�×{ÝxÓ�æçÕ�>Àæ�ß>óxæçä4Ô¶×µÓ�è�Ô¶ÕµÓªÕûÙ>ÛçÓ4ó

Ü¶Ùx×"èµæ�ß>ä�Ó���æ�è"å�Ü�ß>Ü�×µÜ�ß>æ�ä�æ�ß+>�ï



7��

N²�kR�Lb�[aM`bPST/Z«Y[R6T�L_�-�Q`bL_�SLVUgWÿ;4=
0*[jR W@2PBa�]�kR�P¡� � �kR��k��U
PSR�Lb¢SPS^�a
W�U � P¡T¤P�U
¼%�3� 7 �¼�`�gÅó¶��Y·±Å��
·8�(ô¼�5��� �kJM^ 7 �·�`�IÅÆ¶���·±Å��
·D���D¸u�(ô¼�íð�� ¾ È b � �

�ML_JM�SPKP�©��[��Uo`OW � �[`bZ"Y[Z²U � PKT¤�k�B�M`bP¨�MJM^MPSR�ckY·PSTvU
R4Po��U
�-PSJ
U£LVU£�S�[J aqPKT � Y¤¦½J�U � ��U¯U � PKL_JM^MLVN�L_^M�M�k`
U
R4PS��Uo�BPSJ
U£PSºqPS��U
T¯Y[Z"JMP4NQPSR{´µUo�[�kPSR�T�d%�SY[�B�M`bL_PSR4T�d��kJQ^��[`V¦¨�§W%Tµ´µUo�[�kPSR�T��kR�PKY[R4^MPSR�PS^ T{W��-�BP�UoR�Lb�S�[`b`OW
�[R4Y[�MJM^�U � P	�-PS�[J�N��k`_�MP	Y[Z¨�`�³¦�LVU � JMP�NQPSR{´µU
�k�[PSR4T���U½U � P	aqY�U4U
Yk�Bdª�SY[�B�M`bL_PSR4T�L_J�U � P	�-L_^M^M`bPSd
�[JM^¼�k`O¦¨�¤W�T{´µU
�k�[PSR4T¡��U£U � PKU
Yk�M¥ �6� �MT¤d³�MJM^MPSR�U � PST�P-T��%PS�SLb�[`��SLbR��S�M�-TµUo�[JM�SPST�d,U � P-�-PS�[J¼PSºqPS��U
Y[JÏ�SY[�-�M`_LbPSR�T��SYkL_JM�SLb^MPST�¦�LVU � U � PÀ�BPS�kJ�PSºqPS��U�Y[JÏ� R��kJM^MY[�B`VW � � Y[T�PSJÏ�%PSR4T�Y[JMd¡JM�k�BPS`VW 7 ¥
­¡J¼U � P�Y�U � PSR � �kJM^Md3U � P��BPS�kJ PSºqPS��UÀYkJ¼U � P'U
R�PS��U
PS^Ü)¹U � P��k`O¦¨�¤W�T{´µU
�k�[PSR4T	�kJM^ �SYk�B�M`bL_PSR�T
¦ � Y��M�[R@U
Lb�SL_�M��U
P�)¿P�©%�oPSPS^MT 7 ¥ egZ�U � P T�PS`bPS��U
LbY[J8�SR4LOUoPSR�LbY[J�¦¨PSR4P R�PS�M`b�[�SPS^»T¤�M� � U � ��U¸P�©��[��Uo`OW
É[�	� YkZ6U � P�T��k�B�M`bP��Q�kR{UoL_�SLb�M��UoPS^Md���h � ~j¦£Yk�M`_^ LbJM�SR�PS�kT¤P�UoY8�kaqY§NQP 7 d�LbZ � ��� �QJM^MPSR@¦¨PoJoU
U
R4PS��Uo�BPSJ
UB��h � ~¿¦¨Yk�Q`b^¼Z¬�[`b`³aqPS`bY§¦ 7 ¥��vh � ~ �[JMT{¦¨PSR�T�U � P%&·�MPST{UoL_YkJ¼Y[Z � Y¤¦ `_�kR�ckP¨U � P'c[�kL_J
Z«R�Yk� UoR�PS��U
�-PSJ
U/¦¨Yk�Q`b^�aqP¡L_Z<U � P¡�SY[T{U
T � ���/¦¨PSR4P¡R�PS^M�M�SPS^�a
W��D¸rb@Y[R��   LbJ��S�[T�P¡YkZ��   �4¥ ¸ �
hK`b�[T�dqU � P�Y�U � PSRKJMY[J�´¤P�©��qPSR4L_�BPSJoU
�k`*PST{U
Lb�B��U
YkR�TK^MY�L_�-�MR�Y¤N<P�LbJ�U � L_TKT��SPSJM�[R4L_Y�¦ � L_� � LbT¨^M�MP

�B�kL_JM`VW	UoY'�k^�N<PSR4T¤PKPSº%PS��UoT*¦ � Lb� � �S�kJM�SPS`�Yk��U¡T�Yk�BP¨aMLb�[T�PST�¥a�KY)ckPSJMPSR��[`%�M��U�UoPoR4J �MJM^MPSR�`bLbPoTvU � L_T
L_�-�MR�Y¤N<PS�-PSJ
U
¥¯e U/LbT³�BPSR4PS`OW��[J'�[R@U
PSZ«�k��U/Y[Z[U � P�T¤�qPS�SLb�[`²�BY±^MPS`²�MT¤PS^ � PSR�PS¥¯egJ¨U � L_T³`b�[T{U/T��SPSJM�[R4L_Ykd
T�Y[`bPS`OW�U � P¡R��kJQ^MYk�BLb¢SPS^�P�©��qPSR�Lb�BPSJ
U½L_T/T{U
Lb`_`,�[aM`bP�U
Y-L_^MPSJ
UoL_Z�W�U � P¡�M�[R4�[�-P�U
PSR6Y[Z*LbJ
U
PSR4PST{U
¥

egJ
U
PSR4PST{U
LbJMc[`VWGd]U � P¼T{UoR���U
L�TMPS^�P�©��qPSR�Lb�BPSJ
UoT�LbJ��[`b`£T��SPSJQ�kR�LbY[T�^MY¿JMY�U¾^MY¿aqP�U�UoPSR)U � �kJ8U � P
�MJMTµUoR���U
L�TMPS^ Y[JMPST�¥ �6� L_T�L_T�JMY�U��SY[�B�M`bP�U
PS`VW �MJMP�©��qPS��U
PS^Md�T�L_JM�SP½¦�LVU � ��T��[�-�M`_P�T�L_¢SP�YkZ 7 �[�k�
R��kJM^MY[�-L_¢S��U
L_YkJ¼�k`_R4PS�[^�W»aM�[`b�[JM�SPST�U � PKUg¦£Y�´¤^ML_�-PSJQT�LbY[JM�k`�Y[aMT�PSR{N��kaM`_P-�SY¤N��[R4L_��U
PST�b ¥ �6� L_T�¦½L_`b`
a%P¡^MPS�-Y[JMT{U
R4��UoPS^'U
Y-a%P¡^MLbºqPSR�PSJ
U½L_J'U � P¡�SY[J
UoP�©·U�YkZ*ckR�Yk�Q��R4�[JM^MYk�BLb¢S��UoL_YkJM¥

u Ì Ä Ì w nS=@:qÆÏ�Qn-n m Ì��À;>:<C*pÏÃªÌÏ^qÌ Ä

egZ[UoR�PS��U
�-PSJ
U6Y±�S�S�QR4T���U�U � P�ckR�Yk�M�)`_P�NQPS`_dxU � P¯PSº%PS��UoLONQP¯T¤�k�B�M`bP¯T¤Lb¢SP¯T � R4L_JM�±T�aqPS�S�[�MT�PvU � P¯`_Lb�BLVU
PS^
N²�kR�Lb�[aMLb`_LVUgW YkZªU
R4PS��Uo�BPSJ
U�R4PS�SPSL_��U	¦½LOU � L_J c[R4Y[�M�MT��SYkJMZ«R�YkJ
UoT�T�L_�-L_`b�[R4`OW�`bL_�-LOU
PS^¼N��[R4L_�kaML_`bLOUgW�Y[Z
Y[aMT�PSR{N��kaM`_P)�[JM^|�MJMYkaMT¤PSR@N��[aM`bP'� � �kR��k��U
PSR4L_T{U
Lb�ST�¥BeXJ�Z«�k��U
d�R�PST��M`OUoT£�MR4PST¤PSJoU
PS^�L_J�Uo�[aM`bP'Ê �S`bPS�[R4`OW
^MPS�BYkJMTµUoR���U
P � Y¤¦ �����M~8�_T � �§NQP�L_JM�SR4PS�[T�PS^Md*�M�kR{UoL_�S�M`b�[R4`OW¹aqPS�S�[�MT�P/U � P�PST{U
Lb�B��U
Y[R/�_T N��[R4L_�kJM�SPST
Ñ
4E�¡Ü�ÕµÓ�Ü���Ó�Õ¤éM×µÝ>Ó]èûÓ�×¯Ü¶Øvä�Ü�å�î>Û�æçÓ4Õµè£ü � þvÜ��kÓ�Õµè�Ô¶ß	æçßo×{Ó4ÕµÓ�èµ×µæ�ß>Ö�æçßo×µÙ>æ�×{æ���Ó]æ�ßo×{Ó�Õûî>ÕµÓ�×µÔ�×{æ�Ü�ßBÜ�Ø�×µÝ>ÓKÕµÓ�Û�Ô¶×µæ�Ü¶ßxèµÝxæçî

âkÓ4×«ò%Ó�Ó�ß'æ�ß>èû×{ÕûÙ>å�Ó�ßo×{Ô�Û%ÕµÓ�Û�Ó@�¤Ô�ß>ä�Ó/å�Ó4Ô¶èûÙ>ÕµÓ�ó-âSí�ä4Ü¶ÕûÕµÓ�ÛçÔ�×µæ�Ü¶ß-âkÓ�×«ò%Ó�Ó4ß
>¼Ô¶ßxóæ�8Ô¶ßxó'×µÝ>Ó,�¤Ô�ÕµæçÔ�ßxä�Ó/Ü�Ø,×µÝ>Ó,�nm
Ó4èµ×µæçå�Ô�×µÜ¶Õ¤ï�
væ�Ö�Ý�ä�Ü�ÕµÕµÓ�Û�Ô¶×µæ�Ü�ß�æçßxó>Ù>ä4Ó�è�ÛçÔ�ÕµÖ�Ó�6 Ñ Ô¶ßxó�×{ÝoÙ>è�Ô]Û�Ô�ÕµÖ�Ó¯èµÓ�×�Ü�Øqä�Ü�å�î>Û�æ�Ó�Õµè�ò"Ý>æ�äöÝ²ékæ�ß�×{ÙxÕµß�ékæ�ß>ä4ÕµÓ�Ô�èµÓ�è×µÝ>Ó³ßSÙxå3âkÓ�Õ�Ü¶Ø²Ü�â>èûÓ�Õ��¤Ô�×{æ�Ü�ß>èO�nm�æçè�â>Ô�èµÓ4óKÜ�ß�éoæ«ï ÓoïoÕµÓ�ó>Ùxä�Ó�è�æç×µè�èµÔ�å�î>Û�Óv�¤Ô�Õµæ�Ô�ß>ä�Óoï



7��

� �kaM`_P¡Êk��ÂK?ono= y �Mno=@:<Æ87�Ì·?oC Ä nS?:9 u Ì Ä Ì w nS=@:qÆÏ�Qn-n m Ì��À;>:<C*pÏÃªÌÏ^qÌ Ä4s
�	; è =>; è �«ßxó>æ��Gï �«ß>óxæY�±ï

ë�Ô�èµæ�ä æçßxä�Û�Ù>ó>Ó4ó æ�ß>ä�Û�Ù>óxÓ�ó Ü�î>î[Ü¶Õµ×¤ï ×µÕµÓ�Ô�×{å¡ï
ä�Ü�èµ×µè Ó?�kÓ4ä�×µè

ã<èû×{æ�å�Ô�×µÜ¶Õµè ü � þ ü_�kþ ü � þ ü � þ ü � þ
ù�ÕµÙxÓ�Ó?�[Ó�ä�× ?<@CA<A	A ?<@CA<A<A D<@C?<?	D D<@C?<?	? D<@CX<F	E

ü � ï ����� þ ü � ï ���y� þ ü � ï ���y� þ ü � ï ���y� þ ü � ï ����� þ

GIHKJMLINMJMO�N*PRQSHKTBUVJMHKWMO�Q
Þ²ÕµÜ¶èûèµ÷_èûÓ�ä�×µæçÜ�ß ?<@CY<`	E ��?<@C?<_	a ��?<@C?	_<E ?<@C?<_	A D<@CD<`	_

ü � ï ��� � þ ü � ï � ���kþ ü � ï � � � þ ü � ï � ���kþ ü � ï ����� þ\ � ï � � � ] \ � ï � � � ] \ � ï � ���[] \ � ï � � �[] \ � ï �����[]
��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux D<@C?<?	D ?<@CY<`<a ?<@CY	A<E ?<@CX<_	` D<@CY<_	a

ü � ï ����� þ ü � ï � � � þ ü � ï � � � þ ü � ï � ��� þ ü � ï � � � þ\ � ï ����� ] \ � ï � �y� ] \ � ï � � � ] \ � ï � ��� ] \ � ï � � � ]
ë�Ó�ØàÜ�ÕµÓ�÷_Ô�ØÚ×µÓ�Õ ?<@CA<A	A ?<@CA<A<` D<@C_	?<X D<@Ca<F	` D<@CA<D	A

ü � ï � Z � þ ü � ï � Z � þ ü � ï � ���kþ ü � ï � � � þ ü � ï � � � þ\ � ï � Z � ] \ � ï � Z � ] \ � ï ��� � ] \ � ï Z ��� ] \ � ï ��� � ]
ë�Ó�ØàÜ�ÕµÓ�÷_Ô�ØÚ×µÓ�Õ¤éoßxÜV� Ñ ?<@CA<A	A ?<@CA<A<a D<@C_	?<X D<@C`<a	E D<@CA<E	D

ü � ï � ���kþ ü � ï � ���kþ ü � ï �/� �kþ ü � ï �y� � þ ü � ï �/� � þ\ � ï � ���[] \ � ï � ���[] \ � ï ��� � ] \ � ï � ��� ] \ � ï �^Z � ]
ú�æC�[Ó�ÕµÓ�ßxä�Ó�÷_æ�ß>÷_óxæC�[Ó�ÕµÓ�ßxä�Ó�è ?<@CA<A	A D<@C?<?<? D<@C?<?	D D<@C_<E	` D<@CE<a	_

ü � ï � � � þ ü � ï � ���kþ ü � ï � � � þ ü � ï ����� þ ü � ï � � � þ\ � ï � � � ] \ � ï � ���[] \ � ï � � � ] \ � ï � � � ] \ � ï � � � ]
��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux D<@C?<?	? D<@C?<?<? D<@C?	?<D D<@CF<E	` D<@CE<a	_

ü � ï � ��� þ ü � ï ��� � þ ü � ï ����� þ ü � ï � ��� þ ü � ï � � � þ\ � ï � ��� ] \ � ï ��� � ] \ � ï ����� ] \ � ï ��� � ] \ � ï � � � ]
b LIQSHKO�cdUfe�LIHKJMg>h	JMO�TiJMj�gke�QlPRQSHKTBUVJMHKWMO�Q
�nm�> ¢ D<@C?<E	D D<@CD<?<D D<@C?	F<` D<@C?<F	_ D<@C?<?	?

ü � ï � ���kþ ü � ï � ��� þ ü � ï � � � þ ü � ï � � �kþ ü � ï ����� þ\ � ï � � � ] \ � ï � �y� ] \ � ï � � � ] \ � ï � � �[] \ � ï � ��� ]
��ä�Ü�ßS×µÕµÜ�ÛçÛ�Ó�ó¨ØàÜ¶Õux D<@C?<?	E D<@C?<`<A D<@C?	E<A D<@CD<?	E D<@C?<X	a

ü � ï ����� þ ü � ï �[Z � þ ü � ï ��� � þ ü � ï Z�� � þ ü � ï ����� þ\ � ï ����� ] \ � ï �[Z��[] \ � ï ��� � ] \ � ï Z �y� ] \ � ï ���y� ]
�¡Þ²Ü¶ÕµÕ¤ü;> ¢ <��¯þ ?<@CX<?	a ?<@CY<A<_ ?<@CX	?<Y ?<@CY<`	` ?<@CX<?	F

ü � ï � � � þ ü � ï � � � þ ü � ï � � � þ ü � ï � � � þ ü � ï � � � þ

Ppo�qre�O�TiUfe�LIHKJMgdPRs�JMgkcdJMHKTBWMLIQ
ãI�oîkÓ�Õµæ�å�Ó�ßo× ?<@CA<A	` D<@C?<?<a D<@C?	?<F D<@C?<?	F D<@CX<F	Y

ü � ï � � � þ ü � ï �y� � þ ü � ï ��� Zkþ ü � ï ��� �kþ ü � ï � � � þ\ � ï � � � ] \ � ï �y� �[] \ � ï ��� Z[] \ � ï ��� �[] \ � ï � � � ]
ø>×µÕµÔ�×{æ�ô>Ó�ó¨Ó@�oîkÓ�Õµæ�å�Ó�ßo× ?<@CA<A	F ?<@CA<A<A D<@C?	?<F ?<@CA<A	F D<@CX<F	X

ü � ï � � � þ ü � ï � � � þ ü � ï � �[Zkþ ü � ï ��� �kþ ü � ï � � � þ\ � ï � � � ] \ � ï � � � ] \ � ï � �[Z[] \ � ï ��� �[] \ � ï � � � ]
tt¢���©¼»d¤½Ý_¢$�M�_ q �»½�q¦DÕ¡ q��ª�� ¤_© � ª¬¢$�½�`ª½� ¤_©¼»½ä�u�¤�¤_ª�¦¨¢W�`©�»Mv�Õ¡�`�¬¢�áZ¢a�¬�Å¤_�¬»M���Å¢|� ©�»Mv�Õ¡�`�¬¢
Ú����¬¢$©�ªÅ×Ï¢$»¬¢a»½äu�¤ÂÕÏ©¡ácÚ¡�`�¬¢$©�ªÅ×Ï¢$»¬¢a»e»¬×¼¤%ãèÝ¼�������`ª½� ¤Â©�©¼¢aª�¤�Ùu�¡�q��»½ä���ÕÏ¢æªÅ¤Q©¼¢aÜ� �� Ü�� ��  ¢
Ö:¤_�¬�Å¢W q��ª�� ¤_©Z�O¢$ª:ã�¢a¢$© Û ¸ ��©�áÞ ÖN¤Â�¬�¬¢$»¬ÚO¤_©�áÏ� ©ÏÜ��¬¢$»¬Õ¡  ª¬»d�`�¬¢æ©Ï¤Âªd¦¨¢���©�� ©ÏÜ=Ù&Õ� E�`©¡áZ  ¢�Ù&ªe¤ÂÕÏª�ä�w3Õ¡¦D�=¢a��¤=ÙuÜ_�Å¤_ÕÏÚ¼»d� ©�¤Â�Ï»¬¢a�ÅÝ¼�`ª½� ¤_©��_ »¬ªÅÕ¡á¼� ¢$»My ÍÂÀ_À{z ©�Õ�¦D�O¢$�8¤=Ù¥� ªÅ¢a�½�`ª½� ¤_©¼»My Î_ÀÂÀ_À ä



�[�

� �§NQP£^MYkJQP¨T¤Yk¥6\KY¤¦¨P�N<PSR�d·U � P£�-�[LbJ¸�M��U4U
PSR4J¸YkZvR�PST��M`VU
T6R4PS�B�kL_JMT6�[`b�BYkT{U½�MJM� � �kJMc[PS^ �SY[�B�M�kR�PS^
U
Y�U
�kaM`_P��[¥ �6� P)�����M~8�_T¨YkZ,U � P)�SR�YkT�T{´¤T¤PS��UoL_YkJ�PST{U
Lb�B��U
YkR¨LbJM�SR�PS�kT¤PST3¦ � PSR�PS�kTªU � ��U'Y[Z aqPSZ«YkR�P�´
�[ZçU
PSR��SY[�-�M�[R4L_T�YkJ¸YkJM`OW�T�`_Lbc � Uo`OW�R4L_T�PST�¥ �/� LbT6LbT6aqPS�S�[�MT�P¨�'a%PSZ¬Y[R4P�´§�kZ�UoPSR{´¤�SYk�B�M�[R4L_T�YkJ¸T{UoL_`b`·¦£YkR��±T
��U�U � P½L_JM^MLVN�L_^M�M�k`v`bP�N<PS`�T�LbJQ�SP½�[`b`vckR�Yk�M�BN��[R4L_�kaM`_PST�dQ¦ � L_� � �[R4P/U
Lb�BP�´¤�SYkJMTµUo�[JoU
dg.X�MT{U)�S�kJM�SPS`vYk��U
�[JM^-LbJM^MLON�Lb^M�M�[`²`_P�NQPS`�N��kR�L_��U
LbY[J-�S�k�MT�PS^-a
W+� ¸J�[� ò c[�kL_JMT�U � P6�M�M�qPSR � �[JM^-�kc[�kL_JM¥ �/� PSR4PSZ«Y[R4PSdkU
�kaM`_P
Ê��QR4PST�PSJ
U
T��[J �[^M^MLOUoL_YkJM�[`ªaqPSZ«YkR�P�´¤�kZ�U
PSR@´¤PSTµUoL_�-��UoY[R�aM�kT¤PS^ Y[J»^M��U
�	¦ � PSR�P"� ¸�L_T�R�PS�BY¤NQPS^»�[JM^
U � P�N��[R4L_�kJM�SP¡Y[Z��   LbT�LbJM�SR�PS�kT�PS^'U
Y 7 ¥ �6� PSJMd²U � P¡P
UB�SLbPSJM�4W�Y[Z<U � L_T/PST{U
Lb�B��U
YkR�¦¨Y[R4T�PSJMT¤d�U
Y±Y[¥
�/� P)^ML_ºqPSR�PSJM�SP�´¤LbJ�´§^MLbºqPSR�PSJM�SPST£PST{UoL_�B��U
YkR¨^MY[�MaM`_PS^�LOUoT£�����M~��kJQ^�U � ��UBYkZ3LVU
T£�SYk�MJ
U
PSR4�M�[R@U

�SY[J
UoR�Yk`_`bL_JMc	Z«YkR8b L_T�P�N<PSJBU � R�PSP6U
Lb�BPST]`b�[R4c[PSR4¥¨}/YkJ
U
R4Y[`b`_LbJMc	Z«Y[R8b ¦¨Y[�M`b^ÀR4PS^Q�M�SP½aML_�kT]�S�k�MT¤PS^
a
Wdb»d[U � Yk�Qc � dqLVUKL_JM�SR4PS�[T�PST"U � P³N��[R�Lb�[JM�SP�aqPS�S�[�MT�P�T��MaQT��k�B�M`bPSTª^MP
TMJMPS^	a
Wdb �-L_c � UKaqP�R���U � PSR
T��B�k`_`bdMT��%PS�SL�TM�S�[`b`OW���U�U � P¯c[R�Yk�M�'`bP�N<PS`b¥¯hK`baqPSLOUodM�[`b`�T{U
�kJM^M�[R4^'PST{U
Lb�B��U
YkR�T��SY[J
UoL_J·�MPvU
YKa%P¯�SY[JMT�LbTµ´
U
PSJ
Uo¥¯}6Y[JM�SPSR4JML_JMcKL_JMT{U
R4�M�BPSJ
Uo�[`
N��[R4L_�kaM`_PST�PST{U
Lb�B��U
LbY[JMd²Y[JM`VWQ�   L_T��KR�PS`bP�N²�kJ
U6LbJMT{U
R4�M�BPSJ
U*¦ � Lb`_P
�SY[R4R�PS`b��UoL_YkJ�aqP�UX¦¨PSPSJQ� ¸ �[JM^ ¹jL_TªJMPSc[`bL_ckL_aM`_P]�[JM^½U � PSR4PSZ«YkR�P]R�PST��M`OUoT¯�kR�P]Y[�-LOU4U
PS^M¥ ¸ j }6Y[�B�M�kR�PS^
U
Y-U
�kaM`_P	�-U � PBc[R4Y[�M�qPS^¾eñý PST{U
Lb�B��U
PST�^MLbT¤�M`b�¤W � L_c � PSR/N��kR�Lb�[JM�SP¡¦ � L_� � �-L_c � U�a%PB��U4U
R�LbaM��U
PS^
U
Y�T¤�MaMT{Uo�[J
UoL_�k`_`VWÀL_JM�SR4PS�[T�PS^�N��[R4L_�kJQ�SPKYkZ²U � PKLbJMT{U
R��M�-PSJ
U
�k`%�SYkR�R4PS`_��U
LbY[JM¥�eXZ"LbJ�T�Y[�-P¨LVU
PSR4��UoL_YkJ�Y[Z
U � P�T�L_���M`_��U
LbY[JBU � P��SYkR�R4PS`_��U
LbY[J � �[�M�qPSJMT3UoY�aqP/N<PSR@W¹T¤�-�[`b`_dv�S`_YkT�P�UoY�¢SPSR4Y[dQU � LbTKLVU
PSR4��UoL_YkJ	¦½L_`b`
�SY[J
UoR�LbaM��U
PK�[J�P�©·UoR�PS�-Po`VW � L_c � N��kR�Lb�[JM�SP3U
Y]U � P¨�-PS�[J�Y¤N<PSR¯�k`_`%LVU
PSR4��UoL_YkJMT¤d%�M�[R@U
Lb�S�M`_�kR�`VWÀL_Z�b L_T
�SY[J
UoR�Yk`_`bPS^�Z«YkR�¥(L�P�U
d±U � PSR�PK�kR�P]JMY)ckR�Yk�MJM^MT¯Z«YkR¯Z«�kLb`_�MR�P]Y[Z�U � PKeñý L_J�Lb^MPSJ
U
LbZ�W�LbJMc�U � P3UoR�PS��U
�-PSJ
U
PSº%PS��Uo¥/��LbJM�[`b`OWGd²U � P¡P�©��qPSR�Lb�BPSJ
Uo�[`"PST{UoL_�-��UoY[R/�_T�N²�kR�Lb�[JM�SPÀ&·�M�k^QR4�M�M`_PS^�aM��U��k� � LbP4NQPST�U
YBYk��U
�qPSR{´
Z«YkR���eñý'¥�eñý®PSTµUoL_�-��UoL_YkJ¸�kJM^)U � P£R4�[JM^MYk�BL_¢SPS^ P�©��qPSR�Lb�BPSJ
U�¦½L_`b`�aqP£�SYk�B�M�kR�PS^ L_J ^QP�Uo�[Lb`��MJM^MPSR
T�P�N<PSR4�[`,T�P�U�U
LbJMc[T/aqPS`bY§¦½¥,�]Y�UoL_�SP�U � ��U½��U6U � P¡c[R4Y[�M�¸`_P�NQPo`K)�Y[R4d,L_J�ckPSJMPSR��k`_d,L_J¸T¤�-�[`b`,T¤�k�B�M`bPSTv)
T{U
R4��U
LbZ�W%L_JMc£U � P¡T��[�B�M`bP¡�MR�LbY[R�U
Y-R��kJM^QYk�BLb¢S��UoL_YkJ��MR�Y·^M�M�SPST/PST{U
Lb�B��U
PST�¦½LOU � `bY¤¦£PSR�N²�kR�Lb�[JM�SPS¥

hKT-Y[JMP¸�BY¤N<PST-Z«R�Yk� �SY[`b�M�BJ£b 7 �¨U
Y�b@ÉS�¨U � P�T{U
�kJM^M�[R4^ PST{UoL_�-��U
YkR�T¨¦¨Y[R�T�PSJ¿�SY[JMT�Lb^MPoR4�[aM`VWG¥
�KY�UoPSd � Y§¦¨P�NQPoR4d%U � ��U£U � PSL_R¨�����M~D�bT}b{LbJ|�SYk`_�M�BJMb{Éy�¨Y[R%b È �P�ªU � Y[�Mc � T��MaMT{U
�kJ
U
Lb�[`b`OW R�LbT�L_JMc ^MY
JMY�U	P�©��SPSPS^¸U � Y[T�PBYkZvUo�[aM`bPB�'U
Y���`_�kR�ckPBP�©·UoPSJ
U
¥�e U�LbT½T��%PS�SL�TM�S�[`b`OW�U � P¨N²�kR�Lb��UoL_YkJ¹JMP�U	Y[ZªaQLb�kT
U � ��U � �kT½LbJM�SR�PS�kT�PS^¹��U¡U � P-c[R4Y[�M�¼`bP�N<PS`b¥¸}6Y[�-�Q�kR�PS^ UoY'U � P-�����M~ Y[Z�U � P-eñý PST{U
Lb�B��U
Y[R¯U � P
T{U
�kJQ^M�kR�^ PST{UoL_�-��UoY[R4T	TµUoL_`b`��qPSR�Z¬Y[R4� &·�MLVU
P-¦¨PS`b`_¥°hK`ba%PSLVU
dªU � PSL_RB`_Y¤¦ �*���M~D�bT	L_J �oYk`_�M�-J»b È �
T � Y[�M`_^�a%P�U
�k�[PSJ-¦½LOU � �Bc[R4�[LbJ�Y[Z*T¤�k`OU�Z«YkR/^ML_ºqPSR�PSJ
U�aMLb�[T�PST³U
PSJM^'U
YB�S�[JM�SPS`"Y[��U�^M�MP6UoY	T��qPS�SL_�k`
�BY·^MPS`*�SYkJMTµUoPS`_`b��UoL_YkJMT�¥ �6� L_T¨�S�kJMJMY�U'aqP)ckPSJMPSR��k`_Lb¢SPS^M¥'hKTK�[aqY¤N<PSd�LbJ��SY[`b�M�BJüb È �Ke¥ý#L_^MPSJ
UoL�TMPST

Ñ
w ð"×�×µÝxÓ�Ö�ÕµÜ�Ù>î�Û�Ó@��Ó�Û«é*> ¢ óxÜ�å¯æ�ß>Ô�×µÓ�è ×µÝ>Ó�èûÓ�Û�Ó�ä�×µæçÜ�ß)Ó?5oÙ>Ô�×µæçÜ�ß)âkÓ�ä�Ô�ÙxèµÓ�æ�ß>óxæY�oæçóxÙ>Ô�Ûí> Ñ ; è Ô¶Ö�Ö�ÕµÓ�Ö�Ô�×µÓ�ó)×{Ü¨×µÝ>ÓÖ�ÕµÜ�Ù>î¨ÛçÓE��Ó�Û±Ô�ÕµÓ�Ô�Ûçå�Ü�èû×"Ó?5SÙxÔ�Û±Ô¶ä4ÕµÜ¶èûè"Ô�Û�Û±Ö¶ÕµÜ�Ùxî>è�Ô¶ßxó�éoä�Ü�ß>èûÓ?5SÙxÓ�ßo×{Û�íSéoóxÜ�ß>Ü�×"æçß�ü>Ù>Ó4ß>ä�Ó³×µÝ>Ó�èûÓ�Û�Ó�ä�×µæ�Ü¶ß¨î>ÕµÜoä�Ó4èµè¤ï



� 7

U � P£�-PS�[J¸PSºqPS��U¡Y[J¸�SYk�B�M`bL_PSR4T6L_JMT{UoPS�[^¸YkZQU � P£PSºqPS��U¡Y[J)UoR�PS��U
PS^¸�MJMLVU
T�d·W<P�Uod,LVU
T6�����M~ �-PSR�PS`VW
T�`bL_c � U
`VW|L_JM�SR4PS�[T�PST�¦�LVU � R4PSc[�kR�^'UoYB�SYk`_�M�BJMT b@�S��U
Y�b@ÉS�4¥

Â��,p Ä :<;>=@Æ*D¾n m Ì�pK:<nSÌ·Æ,nS=@� Ä :Iî�Ã û ÂK?onS= y �QnS:<;>?

I]�-U
Y¡U � L_T��qY[LbJ
Uod�R�PST��M`VU
T��[R4P½c[PSJMPSR4��UoPS^��QJM^MPSR/�	�SPSR@U
�kL_J�T�L_���M`b��UoL_YkJÀT�P�Uo�M�M¥:�KPSLVU � PSR/T��[�B�M`bP
T�Lb¢SP¯JMY[R<U � Pª�SY[R�R4PS`_��U
LbY[J)aqP�Ug¦£PSPSJ�L_JMT{U
R4�M�BPSJ
U��kJM^]U
R4PS��Uo�BPSJ
U�L_JM^MLb�S��UoY[R � �¤N<P¯aqPSPSJ]N��[R4L_PS^M¥ª�<Y[R
�]U � YkR�Yk�Mc � �kT�T¤PST�T��BPSJoU¡YkZMU � P¨R4PS`_��U
LVN<P¨�qPSR�Z«YkR��-�[JM�SP¨YkZ�eñý�¦�LVU � R4PST��%PS��U¯U
Y)�M�MR�P¨R4�[JM^MYk�BL_¢S��´
UoL_YkJ�LVUKL_T3JQPS�SPST�T��kR{W'U
Y��qPSR�Z¬Y[R4����Z«�MR{U � PSR3T¤Lb���M`_��U
LbY[J½U � ��U3N��kR�LbPST�U � PST�P³UX¦¨Y��M�[R4�[�-P�U
PSR4T�¥ �/� P
N��kR�Lb�[aM`bPoT¯�kJQ^��M�kR��k�BP�UoPSR�T¯Y[Z²U � PKT¤�SPSJM�kR�LbY)R�PS�qYkR{UoPo^�LbJ�U � PKZ«Yk�MR{U � �SYk`_�M�-JMT�YkZ²U
�kaM`_PST¯�)�kJM^ Ê
�kR�P�T�PS`_PS��UoPS^��kJM^�T�©%Po^M¥ � �kaM`_P�É��MR�PST�PSJ
UoTKR4��UoL_YkTKYkZ�U � P�R�Y·Y�U)�BPS�kJ�TP&±�Q�kR�PS^ÀPSR�R4Y[R]YkZ�eñý �[JM^
P�©%�%PSR4L_�-PSJ
U
�k`"PST{UoL_�B��U
PST/Z«YkR/�SPSR@U
�kL_J��SYkR�R4PS`_��U
LbY[JMT/�[JM^�J·�M��aqPoR6YkZ*c[R4Y[�M�MT�¥

hKT�P�©��qPS��U
PS^Md�eñý �MR�Y±^M�M�SPST)�-Y[R4P��MR�PS�SL_T�P�PST{UoL_�B��U
PST��kT]U � P��SY[R4R�PS`b��UoL_YkJ»�kJM^�U � P�R4PS`_��U
LVN<P
T��k�B�M`bP/T�L_¢SP/LbJM�SR�PS�kT�PS¥�h�U U � P/LbJM^QLVN�Lb^M�M�[`M`_P�NQPS`_dQZ«YkR �¡R4PS�[T�Y[JM�kaM`_P6�oYkR�R4PS`_��U
LbY[J-Y[Zq�[¥bÊ[d[U � P/YkaMT�PSR{´
N���U
LbY[JM�[`"T{Uo�Q^�W|T � Y[�M`b^��SY[�-�MR�LbT�P6U
PSJ'U
Lb�BPST��kT��B�kJ
W|c[R�Yk�M�MT��kT³U � P½R4�[JM^MYk�BLb¢SPS^�P�©��qPSR�Lb�BPSJ
U
UoY|ckPSJMPSR���U
P ���BYkR�P P
U-�SL_PSJ
U¸eñý PST{U
Lb�B��U
YkR�¥ h�U)U � P ckR�Yk�M�8`_P�NQPo`bd�U � P YkaMT¤PSR@N���UoL_YkJM�[`¯TµUo�M^�W
T � Yk�M`_^	aqP���U]`bPS�[T{U 7�È U
L_�-PST3�[T3`b�[R4c[P��kT"U � P�ckR�Yk�M�	`_P�NQPS`<P�©%�%PSR4L_�-PSJ
UKZ¬Y[R,U � P�T��k�BP��SYkR�R4PS`_��U
LbY[J
YkZvLbJMT{U
R4�M�BPSJ
U¡�kJM^)U
R4PS��Uo�BPSJ
U¡�M�kR{UoL_�SLb�M��UoL_YkJM¥/\]Y[`b^ML_JMcKU � P¨R�PS`b��UoLONQP£T��[�-�M`_P¨T¤Lb¢SP£YkZQU � P£YkaMT�PSR{´
N���U
LbY[JM�[`3T{U
�M^�W ��U�U
PSJ�UoL_�-PST��[T��-�[J
W c[R4Y[�M�MT��ÀT¤�VU-�SL_PSJ
U�LbJMTµUoR��M�-PSJ
U
�k`ª�SYkR�R4PS`_��U
LbY[J�¦¨Yk�Q`b^
aqP£�kR�Yk�MJQ^ �[¥bÉ[¥ �/� LbT6L_T6�k`_R4PS�[^�W�� � L_c � �SY[R4R�PS`b��UoL_YkJ¸aQ��U¡JMY�U½�SYk�B�M`bP�U
PS`OW���U
Yk�ML_�kJ¸L_J¸�MR4�[��U
Lb�S�[`
�k�M�M`_Lb�S��UoL_YkJMT¤¥

��YkR�PSY¤NQPoR4d/JMY�U
P�U � ��U��k`OU � Y[�Mc � U � P R���U
LbY[T)Y[Z/�����M~8�_T)��U)U � P�c[R4Y[�M�»`_P�NQPS`¯�[R�P�L_JVTMJMLVU
PS`VW
`b�[R4c[P�Z«YkR]`bY¤¦ �SY[R4R�PS`b��UoL_YkJMTK�kJM^À`_Y¤¦ T��k�B�M`bP�T�Lb¢SPST¤dQU � P�W¹^ML_�-L_JMLbT � Z¬�[T{UoPSR U � �kJBU � P�W¹^MY	��U�U � P
LbJM^MLON�Lb^M�M�[`3`_P�NQPS`ª�[T��SY[R4R�PS`b��UoL_YkJMT)R4L_T�PS¥¾i�R4PS�[�
´¤P�NQPSJ �%YkL_J
UoT�d�L_¥bPS¥ª�qY[LbJ
U
T�¦ � PSR4P½U � P�R���U
LbY[T��kR�P
�k�M�MR�Y¤©�Lb�B��U
PS`VW 7 Y[R	`bPST�T�d£�kR�P�a%Yk`b^ÏZ¬�[�SPS^ L_J¼U � P-U
�kaM`_P
ë�LbJ c[PSJMPSR��k`_dªU � P4WÐ�[R4PÀ`b��UoPSR	��UBU � P
ckR�Yk�M�¸`_P�NQPo`·U � �kJ���U6U � P¡LbJM^MLON%L_^M�M�[`�`_P�NQPS`,L_JM^MLb�S��UoL_JMc¨U � ��U¡e¥ý T��MºqPSR�T6�-Y[R�P£Z«R4Y[�jU � P£c[R4Y[�M�qPS^
T{UoR��M��U
�MR4P¡U � �kJ¾�ÀR4�[JM^MY[�-L_¢SPS^¾P�©��qPSR4L_�BPSJoU
¥|­¡JM`VW Z«YkR/U � P	`bY¤¦£PST{U�J±�M�)aqPSR�YkZ�ckR�Yk�Q�MT�LbJ�U � P
TMR4T{U��SY[`b�M�BJ�R4PS�[� � PST�ckR�Y[�M��´¤`bP�N<PS`"e¥ý�LOU
T�aMR4PS�[�
´¤P�NQPSJ��%YkL_J
U�PS�[R4`_LbPSR�¥KegJ��[`b`�Y�U � PSR��SYk`_�M�-JMT³U � P
aMR4PS�[�
´¤P�NQPSJ��qY[LbJ
U�LbT�R4PS�[� � PS^�Z¬Y[R6�BT�`_Lbc � U
`VW � L_c � PSR/�SYkR�R�PS`b��UoL_YkJM¥



�[�

� �[aM`bP¡É[�ZÃ û©û Ì±;>?oC*?BÂ��,p Ì±;>= y Ì±Æ,n s
â*Ù>åªâkÓ�Õ"Ü�Ø²Ö¶ÕûÜ¶Ùxî>è�æçß¨Ü�â>èµÓ4Õ��¤Ô¶×µæ�Ü�ß>Ô�Û±èµ×µÙ>ó>í

Þ²Ü�ÕµÕµÓ�Û�Ô�×{æ�Ü�ß ��� Z � � � � � ��� �����
b LINMTBs�TiNMcrJ[gr��e�s�e�g
� ï ����� ��� ï � ��� � ï � � � � ï ����� ��ï � � � �kï � ���
� ï � ��� � ï �/� � �kï � ��� � ï ��� � � ï ��� � � ï � Z �
� ï ���y� � ï ����� � ï Z �y� � ï ����� ?<@CA<A<X ?<@Ca<`<`
� ï ���y� �kï ����� � ï ����� ?<@CA<`<` � ï � � � � ï � Z��
� ï ��� � �kï ��� � � ï � ��� � ï Z ��� � ï ��� � � ï �y���
� ï � �y� � ï � �[Z ?<@CA<D	_ � ï ��� � � ï �y��� � ï ��� �
� ï ����� � ï � ��� � ï � ��� � ï � � � � ï �y� Z � ï ��� Z
� ï � ��� � ï � � � � ï ����� � ï ��� � � ï � Z � � ï ���[Z
� ï � ��� D<@C?	_<a � ï �y� � � ï ���y� � ï � ��� � ï ��� �
� ï ��� � � ï ��� � � ï � � � � ï �y� � � ï ����� � ï �����

�lO�WMc�q���e�s�e�g
� ï ����� �x� ��� ��� ��� ���
� ï � ��� �x� ��� ��� ��� �kï �����
� ï ����� �x� ��� �kï ����� � ï �y� � ?<@CA<`<a
� ï ����� �x� � ï � � � � ï � ��� ?<@C`<A<Y � ï � � Z
� ï ����� �x� � ï ��� � ?<@CA<D<E � ï � ��� � ï � ���
� ï � � � � ï ��� � ?<@CA<F	D � ï � � � � ï ��� Z � ï �����
� ï ����� � ï ����� � ï � � � � ï � � � � ï ��� Z � ï � � �
� ï Z � � ?<@CA	_<` � ï � � Z � ï � ��� � ï � Z[Z � ï �y� �
� ï � � � � ï Z � Z � ï � � � � ï ��� � � ï � � � � ï � � �
� ï � �y� � ï � Z�� � ï ���y� � ï � � � � ï ��� � � ï ��� �
à ×Ï¢Eª�����  ¢E�¬¢$ÚO¤Â�¬ª¬»uª¬×¼¢F����ª�� ¤¨¤=ÙÂ�Å¤�¤_ª8¦¨¢���©e»Mv�Õ����Å¢WáH¢a�¬�Å¤_�¬»u¤=ÙÂªÅ×Ï¢x�:�|¤%ÝÂ¢a�uª¬×¼¢F¢.��Ú=¢a�½�q¦¨¢$©�ª��_ ½¢$»¬ª½�q¦§�`ª¬¢�äà ×Ï¢�©WÕ¡¦8�O¢a�8¤�Ù�Ü_�Å¤_Õ¼ÚÏ»�� ©dªÅ×Ï¢�¢.��Ú=¢a�½�q¦¨¢$©�ª��_ �»¬¢aªÅª½� ©ÏÜf� » Í_À ä*w3Õ¡¦8�O¢a�8¤�Ù¥� ª¬¢$�½�`ª½� ¤_©¼»My Í_ÀÂÀ_À ä



�[Ê

� �����þ$�
o��$������

�6� L_T6�M�k�%PSR��qPSR�Z«YkR��-T6T¤Lb���M`_��U
LbY[JMT6L_J¸YkR�^MPSR*U
Y'�[T�T�PST�T6T�P�N<PSR4�[`�TµUo�[JM^M�kR�^¸PST{UoL_�B��U
LbY[J¸T{UoR���U
PSckL_PST
T��M� � �kT�U � P'�oR4Y[T�T{´¤T�PS��U
LbY[JM�k`³^MLbº%PSR4PSJM�SPST¡aqP4Ug¦¨PSPSJ U
R4PS��UoPS^¼�[JM^¼�MJoU
R�PS��U
PS^|�MJQLVU
T�d³a%PSZ«YkR�P�´¤�kZ�UoPSR
�SYk�B�M�kR�LbT�Y[JMT�d��kJM^Md�T��qPS�SL�TM�S�k`_`VWGd�L_JMT{UoR��M�-PSJ
U
�k`qN��[R4L_�kaM`_P)PST{UoL_�B��U
YkR�T¨�kT£���MR�Lb�BP)P�©%�[�B�M`bP)Y[Z³�
&±�M�[T�LO´¤P�©%�%PSR4L_�-PSJ
U
�k`,PST{U
Lb�B��U
LbY[J¸T{U
R4��UoPSc�WG¥ �/� PST�P£�[R4P£�SY[�-�M�[R4PS^'UoY-�SYkJ
N<PSJ
UoL_YkJM�[`�R��kJM^MY[�BLb¢SPS^
P�©%�%PSR4L_�-PSJ
U
T½�MJM^MPSR6U � PB�kT¤T��M�-�kUoL_YkJ¸U � ��U�P�©��qPSR�Lb�BPSJ
UoT�ckPSJMPSR��[`b`OW¿T��MºqPSR½Z«R4Y[� T��-�[`b` T��[�-�Q`bP
�MR4Y[aM`bPS�BT�¥ �6� PSR�PSZ¬Y[R�PSd�U � P�W|R4PS`OW�Y[J��B�kR��kPS^M`OW�`_PST�T/Y[aMT�PSR{N���U
LbY[JMT�U � �kJ�Y[aMT�PSR{N���U
L_YkJM�[`,T{U
�M^MLbPST¤¥

��U
�[JM^M�kR�^�PST{U
Lb�B��U
YkR�T��%PSR4Z«YkR�� ¦¨PS`_`��kT]`bY[JMcB�[T]T�Yk�BP�¦ � ��U�R4PST{U
R�Lb��U
LVN<P½�[T�T��M�B��UoL_YkJMT]YkJ-U � P
T�PS`bPS��U
LbY[J��MR�Y±�SPST¤TK�kR�P�T���UoL_TPTMPS^M¥�egJ��MR4�[��U
Lb�S�[`v�[�M�M`bL_�S��U
LbY[JMT�d*LOU)L_T3UgW��ML_�S�k`_`VW¾^ML�U-�S�M`OU]U
Yr.��MT{U
LbZ�W
U � P��k�M�M`_Lb�S�[aMLb`_LVUXW�YkZ6U � PST¤P��kT¤T��M�-�kUoL_YkJMT�¥ �/� PSR4PSZ«YkR�PSd½R��kJM^MY[�-L_¢SPS^��SY[J
UoR�Yk`_`bPS^ P�©��qPSR4L_�BPSJoU
T
YkZ�UoPSJ �MR4Y¤N�L_^MP	U � P�Y[JM`OW �SR�PS^MLbaQ`bP��SY[�MJ
UoPSR�Z¬�[��Uo�Q�k`K�SYkJ
UoR�Y[`]c[R4Y[�M�M¥�\KY¤¦£P�NQPSR�d¡T¤LVU
�M��U
LbY[JMT��[R4P
�SYkJM�SPSLON��[aM`bP,)��M�kR{U
Lb�S�M`_�kR�`VW¹LbJÀT�Y·�SLb�[`�T��SL_PSJM�SPST�)�¦ � PSR�P½R��kJM^MY[�BLb¢SPS^BUoR�Lb�[`bT]R�PS�k� � U � PSL_R�`bL_�-LOUoT¤¥
�QY[R�LbJMTµUo�[JM�SPSd�JMY[J�´¤�SYk�B�M`bL_�kJM�SPod���U�UoR�LVU
LbY[JMd�Y[R�R��kJM^MY[�-L_¢S��U
LbY[J aQLb�kT6�[R4P¯¦¨PS`_`V´¤�·JMY¤¦�J � �[¢S�kR�^MT6YkZ
�kJ
W¹P�©%�%PSR4L_�-PSJ
U
¥ ¸ õ¸�QY·�S�MT � PSR�P�LbT]R���U � PSR�Y[JBU � P½�MR�Y[aM`bPS�BT]�S�k�MT�PS^Àa
W¸U � P½T¤�-�[`b`vT��k�B�M`bP�T�L_¢SP
UgW��MLb�S�[`ªZ«Y[R�P�©��qPSR�Lb�BPSJ
UoT]¦ � Lb� � �BLbc � U¸T�P�U¸P�NQPSJ»�BYkR�P�T�P�NQPSR�P�`bL_�BLVU
T]UoY�P�N��[`b�M��UoL_YkJM¥8egJÀU � L_T
�S�kT�PSd]R4�[JM^MYk�BLb¢S��UoL_YkJ¿�BLbc � U�`_YkT�P¸LOUoT-�qPSR�T��M�[T�LVN<PSJMPST�T-Z«YkR-LVU��S�kJMJMY�U�aqP¸P�©��qPS��U
PS^�UoY¼�k� � LbP�N<P
aM�k`_�kJM�SP¡Y[Z«3SR�R±R�PS`bP�N²�kJ
U½�SY§N��kR�L_��U
PST/aqP�UX¦¨PSPSJ'U � P�U
R�PS��U
�-PSJ
U��kJM^��SY[JoU
R�Yk`"ckR�Yk�M�M¥

�M�%PS�SL�TM�S�[`b`OWGd²T��-�[`b`·T¤�k�B�M`bP¯T�Lb¢SPST��kR�LbT¤PªLbZQR4�[JM^MYk�BLb¢S��UoL_YkJ)Y·�S�S�MR4T���U*U � Pªc[R4Y[�M��`_P�NQPS`·�[JM^��kY[R*LbZ
�SYkT{U¯�oYkJMT�L_^MPSR4��UoL_YkJMT*�MR�P�NQPoJoU¯�[JM�k`OW�T{UoT*Z«R�Yk�°PSTµUo�[aM`bL_T � LbJMcK�]`b�[R4c[PªT��S�k`_P3P�©��qPoR4L_�-PSJ
Uo¥ �6� PSR�PSZ¬Y[R�PSd
�k`OUoPSR�JM��U
LVN<PST�T � Yk�M`_^ aqP��SYkJMT�L_^MPSR�PS^ �kT]¦¨PS`_`b¥ egJMT{U
R4�M�BPSJ
Uo�[`�N��kR�Lb�[aM`bP�PST{U
Lb�B��U
LbY[J �[T���&·�M�kT�LO´
P�©%�%PSR4L_�-PSJ
U
�k`�U
PS� � JML�&·�MP6�BLbc � U/a%P6� � PS`_�MZ¬�M`M^MP�N�L_�SP�U
Y£�SL_R4�o�M��NQPSJ
U³U � P6T��B�k`_`MT��k�B�M`bP/�MR4Y[aM`_PS�
�kJM^ Yk�%PSJ�U � PGTMPS`b^ Z«YkR�`_PST�T��SYkTµUo`OW `_�kR�ckP�T��S�[`bP�YkaMT¤PSR@N���UoL_YkJQ�k`3T{U
�M^ML_PST�L_Z���ckY·Y·^¾L_JMT{U
R4�M�BPSJ
U
LbTB�¤N��[Lb`_�kaM`_PS¥ �6� P�T�L_���M`_��U
LbY[J¿R�PST��M`VU
T-T¤�Mckc[PST{U-U � ��U��SY[R4R�PS`b��UoL_YkJMTBY[Z]�kR�Yk�MJM^ �k¥_Ê UoY¼�[¥bÉ¹�S�kJ
aqP£�SY[JMT�L_^MPSR4PS^'UoY-� � �kR��k��U
PSR�Lb¢SP£�-c[Y·Y±^�LbJMTµUoR��M�-PSJ
U½LbZ<U � P¡YkaMT�PSR{N���UoL_YkJM�[`,T{Uo�M^kW��SYk�B�MR4L_T�PST�U
PSJ
UoL_�-PST£�BYkR�P'YkaMT�PSR{N���UoL_YkJMT¯U � �kJ|�¸�SYkR�R4PST��%YkJM^ML_JMc R��kJM^MY[�-L_¢SPS^|P�©%�%PSR4L_�-PSJ
U
¥	egJ|�MR4�[��UoL_�SPSd³YkJMP
�-L_c � U¡P�NQPSJ¸PSJM�SYk�MJ
U
PSR¯R���UoL_YkT6`b�[R4c[PSR*U � �[J 7 �K¦ � Lb� � ¦£Yk�M`_^�U � �MT6�k`_`bY§¦ U
Y'��UoL_`bL_¢SP¨L_JMT{UoR��M�BPSJoU
T
¦½LOU � `_Y¤¦¨PSR*�SYkR�R�PS`b��UoL_YkJMT�¥Z��YkR�PSY¤N<PSR4d²�SYkJ
U
�k�BLbJM��UoL_YkJQT*YkZMR��kJM^MY[�-L_¢SPS^�P�©��qPSR�Lb�BPSJoU
TI)'PST��qPS�SL_�k`_`VW

Ñ û4ø>æ�ß>ä4Ó£×µÝ>Ó�èûÓ£î>ÕµÜ�â>Û�Ó�å�è�Ô¶ÕµÓ¡ó>æ�èµÕµÓ�Ö�Ô�Õµó>Ó4ó�æ�ß�Ü�Ù>Õ/èµæ�å3ÙxÛçÔ�×µæçÜ�ß>è�×µÝ>Ó�í	èµÝxÜ¤ò ÕûÔ¶ßxó>Ü�å�æçñ4Ó�ó�ÓE�SîkÓ4Õµæçå�Ó4ßS×µè/æ�ß�Ô
ØÚÔ���Ü�ÕµÔ¶âxÛçÓ3Ûçæ�Ö�ÝS×¤ïx��×{ÝxÓ�ÕvØÚÙ>ßxó>Ô�å�Ó�ßo×{Ô�Û�Ü�âd�{Ó�ä4×{æ�Ü�ß>èvå�æ�Ö�ÝS×vâkÓ Ü�ØMÓ4×{Ýxæçä4Ô¶Û�ß>Ô�×µÙ>ÕµÓ èûæçßxä�Ó ×µÕµÓ�Ô�×µå�Ó�ßS×µèv×µÝ>Ô�×vî>ÕµÜoó>Ùxä�Ó
îkÜ�èµæ�×{æ���Ó�Ó/�kÓ�ä�×µè"Ô�ÕµÓ³ò"æç×µÝ>ÝxÓ�Û�óK×µÝ>Ó³ä�Ü�ßo×{ÕµÜ�Û±Ö�ÕµÜ�Ù>î�ï



�[É

��U6U � P¡ckR�Yk�Q��`bP�N<PS`K)B¦¨Y[�M`b^��[`bT�YBaqP¡�§NQY[Lb^MPS^�L_J�YkaMT¤PSR@N���UoL_YkJQ�k`"T{Uo�M^ML_PST�¥

hK`ba%PSLVU
d<eñý PST{U
Lb�B��U
LbY[J¡W%L_PS`b^MT3L_JM�SYkJMT�L_T{U
PSJ
U]PST{UoL_�-��UoPST3L_JB�S�[T�P�U
R4PS��U
�-PSJ
U]PSºqPS��U
T �[R4P � P�U
PSR4Y�´
c[PSJMPSYk�MTK�[JM^ÀL_JM^MLVN�L_^M�M�k`_T]Y[R]ckR�Y[�M�MT]^MPS�SL_^MP/¦ � P�U � PSR UoY��MJM^MPoR4c[Y½UoR�PS��U
�-PSJ
U)�M�qY[JBU � PSL_R UoR��MP
PSº%PS��UoT�¥6egJ)U � LbT6�S�kT�PSd�e¥ý®Lb^MPSJ
U
L�TMPST�U � P£�-PS�[J PSºqPS��U¡Y[ZMU
R4PS��Uo�BPSJ
U£Y[J �SY[�-�M`_LbPSR�T�d�L_¥bPS¥·U � P¨`_Y±�S�[`
�§NQPSR��kc[P�U
R4PS��Uo�BPSJ
U�PSºqPS��U
¥ �6� �MT�d"LOU/¦¨Y[�M`b^��kJMT{¦£PSR�U � Pr&±�MPoT{UoL_YkJ�YkZ � Y¤¦�`b�[R�ckP6U � P6UoR�PS��U
�-PSJ
U
PSº%PS��U�¦¨Y[�M`b^»a%P�LbZ�U � P�aML_JM�kR{WÏLbJMT{U
R4�M�BPSJ
U�� ¦¨PSR�P�L_JM�SR�PS�kT�PS^»Z«R4Y[� �	U
Y 7 d6Z«Y[R�P�©��k�B�M`bPSd6L_Z
�BYkR�P3UoR�PS��U
�-PSJ
U¨T¤LVU
PSTv¦¨PSR4PKPST{U
�[aM`bL_T � PS^�T��M� � U � ��U£T�Yk�BPKLbJM^MLON�Lb^M�M�[`bT¯Y[Rªc[R4Y[�M�MT � �k^���T � YkR{UoPSR
^ML_T{U
�kJM�SPªU
YKU � PSL_R�T�LVU
PS¥ �/� LbT6�-PS�[T��MR�Pª¦¨Y[�M`b^¸YkJM`OW��kº%PS��U£�oYk�B�M`bL_PSR4T�¦ � L_`bP£�k`O¦¨�¤W�T{´/�kJM^ JQP�NQPSR{´
U
�k�[PSR4T�¦¨Y[�M`b^�aqP¡�MJM�kºqPS�4UoPS^M¥6�<R�Yk� U � LbT/�qY[LbJ
U½YkZQN�L_P�¦½d,��h � ~ �BLbc � U½c[LVN<P£�[JMT{¦¨PSR�T�UoY-�qY[`bL_��W
R�PS`bP�N²�kJ
Ua&±�MPSTµUoL_YkJMT�d�UoY·Y[¥ ¸ øË�KP�NQPSR{U � PS`_PST�T�dMLVU6T�PSPS�BT�Z«�kL_R4`OW��MJM`bL_�kPS`OW½U � ��U6LbJM^MLON%L_^M�M�[`bT��·JMY¤¦8U � PSLbR
Y§¦½J	U
R4PS��Uo�BPSJ
U)PSºqPS��U
TKLbJ��[^�N��[JM�SP
ë�LbJ��SY[JoU
R4�[T{U
d*LVU'T�PSPS�-TK�BY[R4P��MR�YkaM�[aM`bP�U � ��UKU � P�W � �¤N<P�UoY
�B�k�[P�U � PoLbR/�M�kR{UoL_�SLb�M��UoL_YkJ�^MPS�oLbT�L_YkJ��M�%YkJ�T�Y[�-P½T�YkR{U½Y[Z*P�©%�%PS��UoPS^�c[�kL_JMT�¥

egJ'T��Q�-dML_Z<�¨R��kJM^QYk�BLb¢SPS^'P�©��qPSR�Lb�BPSJ
U6L_T�L_JMZ¬PS�[T�L_aM`bP�a%PS�S�k�MT�P6YkZ<�MR��k��U
Lb�S�[`�R�PS�kT¤YkJMT�Y[R�aqPS�S�k�QT�P
LOU ¦¨Y[�M`b^ÐJMY�U¼�MR�Y¤N�Lb^MP|PSJMY[�Mc � YkaQT�PSR@N²��U
LbY[JMT�d�YkaMT�PSR{N���UoL_YkJM�[`¨T{U
�M^MLbPST¸�[R4P|JMY�U¼JMPS�SPST�T¤�kR�Lb`OW°�
�SY[J
UoPS�B��UoL_aM`bP �k`OUoPSR�JM��U
LVN<PS¥ �/� P�W'Y[ZçU
PSJ¡�SY[J
Uo�[LbJ6N��[`b�M�[aM`bP �kJM^½^MP�Uo�[Lb`_PS^¡L_JMZ«YkR��-��UoL_YkJ6U � ��U3�-L_c � U
T{U
Lb`_` � PS`b�	UoY�Lb^MPSJ
U
LbZ�W¹�S�[�MT��k`vR�PS`b��UoL_YkJMT � L_�MT�¥¡­¡J	U � P�Y�U � PSR � �[JM^Mdv�[aMT�PSJ
U�R��kJM^MY[�BLb¢S��UoL_YkJÀaQLb�[T
�[JM^¿T{W%TµUoPS�B��U
Lb�¸��U4U
R4LOUoL_YkJ¿YkR-JMYkJM�SY[�-�Q`bL_�kJM�SPSd�R��kJM^MY[�-L_¢SPS^¿�SYkJ
U
R4Y[`b`_PS^8P�©��%PSR4L_�-PSJ
U
T'�[R4P)U � P
�BYkT{U��SYkJ
N�LbJM�SL_JMcBP�N��[`b�M��UoL_YkJ��k�M�MR�Yk�[� � �[T/`_YkJMc	�kT��BT��VU-�SL_PSJ
U�J·�M��aqPSR/Y[Z*�MJMLOUoT��kR�P¡L_J
NQY[`VN<PS^
L_J'U � P�U
R�Lb�[`b¥

Ñ
ý ø>Ó�Óx�±Õ:� åDØ_èPÙ�ÛÞÝ�ß�ß{ �á¶éd�±Õ:� åDØ_èPÙrÖ¢¡aåyä�ÐI� Ð�å\Û@Ý�ß�ßKÝ�á§é�Ô�ß>ó�£�Ó¥¤yÐ�Õ�è�Ö¢�±Õ:� åDØ_èPÙ�ÛÞÝ�ß�ß{¦�á�ØàÜ�ÕqÓE�SÔ�å�î>Û�Ó�è
Ô�ß>ó¨Ô�ØÚÜ�Õµå�Ô�Û±ó>æ�èµä4Ù>èµèûæçÜ�ß�ï



� È

"t�'�S�'+,�-��$³�-$
A�Æ*D<;>=@?on:9vÁ%:q? m Cv� õ sf§ î©¨ª¨ª«ª¬�­ ��LbZ«P�U
Lb�BP ~3�[R4JML_JMckT-�[JM^�U � P�ý'LbP�U
JM�k� ~ R��®~¨R��kZ�U��vY�U�UoPSR{W��~"N�Lb^MPSJM�SP Z¬R�Yk� �MY·�SL_�k`¯�MPS�S�MR�LVUXW hK^M�BLbJML_T{U
R4��UoLONQP ��PS�SYkR�^MT�¯kd±°a0-2EB�W@;�3
5�²*;4=
5F=
0�W@;´³:2/-1�W@2��³d � �k�/Ê 7 Ê�´¤Ê � ¥
A�Æ*D<;>=@?on:9vÁ%:q? m Cv� õ s 9¥�ÀC*=@z*:�µ s Ã y � Ì±Æ*?�¶cõ¸:qÆv� Ä z�9 s 7�C*�v={Æ § î©¨ª¨ª·ª¬

­ eg^MPSJ
UoL�TM�S��UoL_YkJ Y[Z°}6�[�MT��k`�~3ºqPS��U
TtIKT�L_JMc eXJMT{UoR��M�BPSJoU
�k`üý��[R4L_�kaM`_PST�¯kd¹¸�=
NKB�5F3DR�=@?
<CH]2�°a0-2EB�W@;4365»ºF<�3D<CWJ��<CW@;43DR¼°�����=�;PW@3D<_W@=
5Qd �Q7 ��ÉkÉ[É�´ � �kd²¦�LVU � ^QLbT��S�MT�T¤LbY[J�a
W®½G¥K½G¥"\KPS�¶�±�B�kJQd
��¥_hK¥Q��YyU£U4U
d¾½G¥���¥"��YkaML_JMT±¿ �M¥"Î½R4PSPSJM`_�kJM^Md�¿ ��¥_�%¥"��Y[T�PSJ·aM�k�M�B¥

A�Æ*D<;>=@?on:9vÁ%:q? m Cv� õ s ¶ A Ä �QÆÏ9 s Ë�;>C*Ì±DqÌ±; § î�¨ª¨�î�¬�­ ~£Y·PST¼}/Yk�B�M�M`bT¤YkR{W �M� � Y·Yk`bL_JMc�h�U4´U
PSJM^M�[JM�SP�hKºqPS��U|�M� � Y·Yk`_LbJMc8YkJ ~ �[R4JML_JMckT�À{¯kd�Á±NQ3
B/<�2PB/R vÂ¸�=
NKB�5F3DR*=Þ?�²*;4=
5F=
0�W@;`�§d 7 � � �
� � � ´ 7 � 7 É[¥

A�Æ*D<;>=@?on:9vÁ%:q? m Cv� õ s ¶ A Ä �QÆÏ9 s Ë�;>C*Ì±DqÌ±; § î�¨ª¨p¨ª¬�­ ~3�B�MLbR�Lb�S�[`#��UoR���U
PSckL_PST L_J ���[aqY[R
~3�SYkJQYk�BLb�ST�¯[d&Ã�3
5FJD^4=æ=Ä�ÿ=@?�Å(3D^4=
B�²*;4=
5F=
0�W@;`�§d¯NQY[`b¥ Ê[d¨PS^MLOU
PS^ a
W�­¡R�PS`VW h]T � PSJMZ¬Po`VU
PSR
�[JM^�~¨�§N%L_^�}6�[R4^Q¥a�KP�¦nL]YkR��±d���L)���KYkR{U � ´¤\KY[`b`_�kJM^Md 7��[�k� b@Z«Y[R@U � �SYk�BLbJMcS�4¥

9):<C*Æ*zÆ9vÁ%: m ÆÆ9Fõ¸��^,=@z�A s Á%�MÌ·D<Ì±;Ç¶È7�Ì±Dq=@Æ*� r�s 9)�QF<Ì±; § î�¨p¨ªÉª¬�­ � R�YkaM`_PS�-T¿¦�LVU � egJ�´T{U
R��M�-PSJ
U
�k`jý��[R4L_�kaQ`bPSTB~3T{U
Lb�B��U
LbY[JÜ' � PSJ|U � P�}6Y[R4R�PS`b��UoL_YkJ i�P�UX¦¨PSPSJ|U � P¸eXJMT{UoR��M�BPSJoU
T
�[JM^¡U � P�~ JM^QYkc[PSJMYk�MT3~"©��M`b�[JM��U
Y[R@W#ý��[R4L_�kaM`_PST3LbTO' PS�[�0¯kd�¸�=
NKB�5F3DRI=@?�<CHI2Ê°a0Ë2PB�W@;43
5ËºF<93%-
<CW���<CW@;43SR¼°��$��=�;PW@3D<CW@=65Qd � �k�/É[ÉkÊ�´ È �[¥

9):²Í-zvÌ·ÆÆ9¥7�:<DqÌ±;�Á s ¶põ¸�M;>;>Ì Ä@Ä A s¥Ì C*;>F,=@Æ*D<nS:qÆ § î�¨ªÍªÎp¬�Ï 5���<CB�NK0-2P5O<�3DR*Ðt36B�W@3S^�R_2`�§d�}/�k�£´aMR�Lb^Mc[PS�/}6�[��aMR4L_^Mc[P¡I]JMLONQPSR�T�LOUgW|� R�PST�T�¥
9)C*;>n Ä Ì·?o?:9¥�À�M;>H § î©¨ª¨ªÉª¬�­ �6� P�}/�kT¤P�Z¬Y[R��]�kJM^MY[�-L_¢SPS^'��L_PS`b^ � R�Lb�[`bT�L_J'~3�SYkJMY[�-L_���kJM^'��Yk`_Lb��W��PST¤PS�kR�� � ¯kd�¸�=
NÉB�5F3SR�=@?Ñ²*;4=
5O=
0#W@;�Ò*2PB���[t24;�<CW�1�2`�§d � � � Ê�´ � É[¥
Ó ={? m Ì·;09R7 s A sf§ î�¨ªÔªÉª¬�Õ H]2�Ö%2`��W�é�5M=Þ?Ñ²8.P[t2PB�W�0-2P5O<��§d,~3^ML_J±aQ�MR4c � �6­¡`_LVN<PSRÊ¿ i�Y¤W�^M¥
×�� Ä@Ä 9vA Ä �M?ono�M=@;Ç7 s 9¥� Ä Ì·ÆvÆóõ s 7�C*z*Ì±�*C*? wxm ¶põ¸�Ï^,={z,µ s µ = Ä@w :Ø� § î�¨ª¨ª·ª¬�­ ½G�M^Mc[LbJMceXJMT{UoR��M�-PoJoU¿��PS`_P�N��kJQ�SP»L_JjegJMTµUoR��M�-PSJ
U
�k`*ý��kR�Lb�[aM`_P»~3T{UoL_�-��UoL_YkJ�¯[d Ï 5F<�2EB�5O3D<CW@=
5F3SR±²:;�=%-5F=
0#WÞ;�³*2`1�W@2��¿Ê � �/� � Ê�´ �[� ¥
×�Ì w F y �QÆf9*Á%� y Ì·?BÁ sf§ î�¨ª¨ª·p¬Ù­ ���[JM^MYk�BLb¢S��UoL_YkJ��[T6�[J¸eXJMT{UoR��M�BPSJoU
�k`Ký��[R4L_�kaQ`bPÄ¯[d¾³*2`1�W@2��»=@?

²:;�=
5F=
0�W@;`�}3
5OJ�ºF<93D<CW���<CW@;/�§d ��� b@�S�4�/ÊkÊ � ´¤É 7 ¥
×�Ì w F y �QÆf9*Á%� y Ì·?BÁ sf§ î�¨ª¨ªÚp¬Ù­ egJMT{U
R��M�-PSJ
U
�k`ªý��[R�Lb�kaQ`bPST�d h®��U
�M^�W»Y[Zªeg�-�M`_Lb�SLOUBi�P � �§N%L_YkR��k`hKT�T��M�B��U
LbY[JMTªIKT�PS^�egJG���k�·LbJQc�� R�Ykc[R4�[�®~,N²�k`_�M��U
LbY[JMT�¯[d�¸É=
NÉB�5O3DRª=Þ?ÆÃ*NK0Ë3
5�³:2/��=
NKB6;42`�§d

Ê[�k�/ÉkÉ 7 ´ � �k¥
×�Ì w F y �QÆf9*Á%� y Ì·?BÁ s 9¥× s Ã wxm = y Cv;>�Û¶ p s¥Ì :,z*z § î�¨ª¨ªÚp¬�­ ����Uo� � L_JMc|�kT'�[J8~3�SYkJMY[�-P4U4´R�Lb�£~3T{UoL_�-��UoY[R4�6~"N�Lb^MPSJM�SP£Z«R4Y[��~"N��[`b�M��UoL_JMc'� ½GY[a � R��kL_JMLbJMc'�3R�Ykc[R4�[�´¯[d>³:2/1�W@2��»=@?Ê²:;�=%-

5F=
0#WÞ;�ºF<CNtJ
W@2`�§d � Ék� � � È ´ È Ék¥
×�Ì w F y �QÆf9*Á%� y Ì·?BÁ s 9¥7�:<� Ì±;>n-Á s Ãª� Ä :qÆvz*Ì�¶ Á%ÌÉö³;>Ì±H u*y =@n mÙ§ î©¨ª¨ª¨ª¬�­ �6� P ~ �oY�´

JMY[�-L_�ST��[JM^¹~3�SY[JMYk�BP�UoR�Lb�ST�Y[Z�h]��U
LVN<P	���[aqYkR ���[R4�[P�U��3R4Y[ckR��k�BT�¯kdfÃ�3
5OJD^4=�=Ä� =@?ÜÅ(3D^4=
B
²:;�=
5F=
0�W@;`�§djý�Yk`_�M�BP�Êkd6} � �k��U
PSR)Ê 7 d6PS^MLVU
PS^»a
WÏ­¡R4`_P�WÏh]T � PSJMZ¬Po`VU
PSR��[JM^Ý~¨�¤N�L_^»}6�[R4^Q¥
�KP�¦£L�YkR��±d���L'�Q�KYkR{U � ´§\]Y[`b`_�kJM^M¥



� �

×�Ì w F y �MÆÆ9vÁ�� y Ì±?BÁ s ¶ Á�Ì�ö ;>Ì±H¿A s*uvy ={n mÙ§ î�¨ª¨pÉª¬�­ hKT�T�PST�T¤LbJMc]U � PK}6�[T�PKZ«Y[R¯�MY±�SL_�k`%~"©·´�qPSR�Lb�BPSJ
UoT�¯[d*¸É=
NÉB�5O3DR�=@?±²:;4=65F=
0#WÞ;�Ò*2PBa�¡[t24;�<CW�1�2`�§d � � �[È ´ 7[7 �[¥
×�Ì w F y �MÆÆ9vÁ s ÁÝ¶È7 s 7�:<�*�f9vÁ�; s´§ î�¨pÍªÉª¬�­ h]`OUoPSR�JM��UoLONQPÀ��P�U � Y±^MT/Z«YkR6~"N��[`b�M��UoL_JMc¨U � P¡eg�£´�M�k�4UKYkZ,egJ
UoPSR{NQPSJ
U
LbY[JMT�¥C¯�eXJ�Åj=65gé�W@<CNQJ6W�5F3DR�°a5F3DR vW��W���=Þ?fÅj3S^4=
B�ÞA3
B^�É2�<pÖ#3D<�3SdqPS^M¥Æ½G¥<\KPS�¶�
´

�-�[J�¿ i�¥"�MLbJMc[PSR4¥,�]P�¦£L�Y[R4�·�6}/�k�)aMR4L_^MckP½I]JMLONQPSR�T�LOUgW|� R�PST�T�¥
Ã y �³Ì·Æv?:9¥�ÀC*=@z*:�µ s ¶ Á%:<? m C*� õ s A�Æ*D<;>=@?on § î�¨ª¨pÎª¬�­ eg^QPSJoU
L�TM�S��UoL_YkJ��kJM^�~ T{U
Lb�B��UoL_YkJÀY[Z��Y·�S�k`"h3NQPSR��kc[P � R4PS��Uo�BPSJ
U½~3ºqPS��U
T�¯kd�²*;4=
5F=60-2�<CB�W@;43Sd � �[�/ÉkÉ � ´¤É � È ¥
Ë Ä :,Ì±F*9 Ì sf§ î©¨ªÍ�î�¬�­ ­¡��� ~ T{U
Lb�B��UoL_YkJ LbJ ����Y·^MPS`�' � PSR�PK����Lb�SR�Y¤N��[R4L_�kaM`_P¨egT¯~"©��M`b�[LbJQPS^�a
WhKckc[R4PSc[��U
PST��kJM^½}6Y[J
UoPS�B�qY[R4�[JMPSYk�MT5~¨L_T{Uo�QR4aM�[JM�SPST"hKR�P³~�&·�MLb�SY[R4R�PS`b��UoPS^1¯kd0²*;4=
5O=
0-2�<CB�W@;43�d

É � �/�k� È ´¤� � ¥
r �MÆ*?oF,=�9 l-m �Q; Ä Ì±? Ó sf§ î©¨ª¨ª«ª¬�­ �]Y[JM�M�[R4�[�-P�U
R4L_�ªi�Yk�MJM^QT*YkJ � R�PS��U
�-PSJ
U�~3ºqPS��UoT�¯kd¼°a0Ë2PB�W@;�3
5²*;4=
5F=60#W@;�³:2`1æW@2��³d � �gb{�y���/Ê 7�� ´¤�[Êk¥
r �MÆ*?oF,=�9 l-m �Q; Ä Ì±? Ó sf§ î©¨ª¨ªÉª¬ßÏ JD2P5F<CWYXZ;43D<CW@=65»Ò�B
=S^�R_2P0 W¥5M<CH]2�ºF=æ;PW@3DR¼ºF;EW@2P5F;42`�¤d"}/�k��aMR�Lb^QckPSd

��hK�"\]�[R@N²�kR�^�I]JMLONQPSR�T�LOUgW|� R�PST�T�¥
r :<C Ä nS:qÆf9*9);>Ì±Æ,n�7 sf§ î�¨ªÍª·ª¬�­ ���kJQ^MYk� Î½R�Yk�M�8~ ºqPS��U
T'�kJM^�U � P � R�PS�SL_T�LbY[J»Y[Z/��PSc[R4PST�T¤LbY[J~3T{UoL_�-��UoPST�¯kd�¸�=
NÉB�5F3SR�=@?Ñ²*;4=
5O=
0-2�<_B�W@;`�¤d"Êk�[�6Ê �kÈ ´ � � ¥
r :<C Ä nS:qÆf9*9);>Ì±Æ,n�7 sf§ î�¨ª¨ª«ª¬�­ hKJ»eX`b`b�QT{UoR���U
LbY[J8YkZ���� LOUoZ«�[`b`¯L_J8~ T{U
Lb�B��U
L_JMc�U � P ~3ºqPS��U
T)Y[ZhKckc[R4PSc[��U
P,ý��kR�Lb�[aM`bPSTKYkJ���L_�SR4Y�IKJMLVU
T�¯kd¥³:2/1�W@2�� =@?�²:;4=65F=
0�W@;}365FJ ºO<�3D<CW���<_W@;`�§d � 7 �KÊ[ÊkÉ�´

Ê � ¥

r C*;
;>�·Hp9Fõ¸��^,=@z r�sf§ î�¨ª¨ªÍp¬ Ö#2`��W�é�5ü365FJÜ°a5O3DR vW�4W��#=@?�à«B6=
N�[�-S³:3
5OJD=
0#W¥��24J Õ B�WÞ3DR �§d�­6©%Z«Y[R4^M�­�©�Z¬Y[R�^�I]JMLONQPSR�T�LOUgW|� R�PST�T�¥

7�:<?oÌ±Æ,�*�MC y 93pK�QC Ä 7 s ¶põ¸:<Æ*� Ä z�9 s 7�C*�*=@Æ § î�¨ªÍpÔª¬�­ �/� P }6PSJ
U
R4�[` �]Yk`_P YkZ U � P
�3R4Y[�qPSJMT�LOUgW��M�SY[R4P8L_Jj­¡aMT¤PSR@N���U
LbY[JM�k`)��U
�M^ML_PST�Z«Y[R�}6�[�MT��[`)~ º%PS��UoT�¯[d�áZW@=
0-2æ<CB�Wn��3Sd � �k�
É 7 ´ ÈkÈ ¥

7�:<?oÌ±Æ,�*�MC y 93pK�QC Ä 7 s ¶põ¸:<Æ*� Ä z�9 s 7�C*�*=@Æ § î�¨ªÍpÎª¬�­ ��PS^M�M�SL_JMcKi�Lb�[T*L_J�­½aMT�PSR@N²��U
LbY[JM�k`��U
�M^MLbPST�IKT�L_JMcB�M�Maq�S`_�kT¤T�L�TM�S��UoL_YkJ�Y[J-U � P½�3R4Y[�qPSJMT�LOUgW¼�M�SYkR�PÄ¯[d�¸É=6NKB�5F3DR�=@?�<CHI2â°a0Ë2PB�W@;�3
5ºF<�3S<CW���<CW@;43SR¼°��$��=�;PW@3D<CW@=65Qd � � � È<7�� ´¤�kÉ[¥
7�:<?oÌ±Æ,�*�MC y 93pK�QC Ä 7 s ¶põ¸:<Æ*� Ä z�9 s 7�C*�*=@Æ § î�¨ªÍpÉª¬�­ }/YkJMT{U
R4�Q��UoL_JMc|�¼}6Y[J
UoR�Yk`6Î½R4Y[�M�IKT�LbJMcÜ���Q`VU
LVN��[R4L_��U
P\����U
� � PS^8�M�k�B�M`_LbJMcÜ��P�U � Y·^MT �6� ��U�egJM�SY[R4�%YkR���U
P�U � P �3R4Y[�qPSJMT�LOUgW

�M�SY[R4PÄ¯[d Õ H]2�°a0-2PB�W@;43
5�ºF<�3S<CW���<CW@;PWÞ3
5Qd,Ê � �/ÊkÊ�´¤Ê � ¥
7�Cv�*=@ÆÆ9Fõ¸:qÆv� Ä z�9 sf§ î�¨ªÚªÔp¬�­ ����Uo� � L_JMcKUoY'��PS�BY¤N<P¨i�L_�kT6LbJ¸­¡aMT�PSR{N���UoL_YkJM�[`���Uo�M^ML_PST�¯[d>áZW@=%-0-2æ<CB�W@;/�§d"� � � 7�Èk� ´ � Ê[d,�3R�LbJ
UoPSR`�bT��SYkR�R4PS��U
LbY[J1b 7�� � Éy��d"Êk�[� � � � ¥
7�Cv�*=@ÆÆ9Fõ¸:qÆv� Ä z�9 sf§ î�¨ªÚªÎp¬�­ ~3T{UoL_�B��U
LbJMc|}6�[�MT��[`¯~3ºqPS��U
T'Y[Z � R4PS��Uo�BPSJ
UoT'L_J8���[JM^MY[�-L_¢SPS^�kJM^`�]Y[JMR4�[JM^MY[�-L_¢SPS^���Uo�M^ML_PST�¯[d*¸�=
NKB�5F3DR�=Þ?Ñ²*J
NQ;43S<CW@=
5F3DRØÒD��vV;PH]=DR =PéÂv�d �S� � �k�[� ´ � � 7 ¥
7�Cv�*=@ÆÆ9Fõ¸:qÆv� Ä z�9 sf§ î�¨ªÍª·p¬�­ ' � ��U¯eXZ¬T*\K�¤N<Pª}6�[�MT��[`±hKJMT{¦¨PSR�T�À{¯[d¾¸É=
NÉB�5O3DRK=Þ?,<CHI2*°a0Ë2PB�W@;�3
5ºF<�3S<CW���<CW@;43SR¼°��$��=�;PW@3D<CW@=65Qd �<7 � �S�Q7 ´ � �[¥



� �

uvwxm*y =@z*n©9 l-m ;
={?onS:<p m�r�s 9¥7�:<��9'� Ä noCv?oÌ·Æ,¶È7��Q=@Æ*Ì±; u �QC*Ì±;>�³:<;>Æ § î©¨ª¨ª¨ª¬­ ~,N²�k`_�M��U
LbY[J Y[Z }6Y[�-�)�MJMLVUXW±´¤i��[T�PS^ eXJoU
PSR{NQPSJ
UoL_YkJQT�� Î½R4Y[�M��´¤���kJQ^MYk�BLb¢S��UoL_YkJMd°��Lb�£´
LOUoT£�[JM^|h]`OUoPSR�JM��U
LVN<PST�¯[dxÖ:W���;PN=�$��W@=
5-[t3@[ª2PBL��2PB�W@2`�½JMYk¥	� �<7 d�~¨PS�M�[R@U
�-PSJ
U-Y[Z3~ �SY[JMYk�BLb�ST¤d
IKJMLONQPSR�T�LVUXW�Y[Z*\]PoLb^MPS`_aqPSR4c[¥

uvm :<;>ÌÉí u*m Ì±p*p*�M;>zf9*Ãª�M;>� § î�¨ª¨ª·ª¬�­ �6� P �3R4PS�SL_T�L_YkJ YkZ egJMT{U
R4�M�BPSJ
Uo�[`­ý��kR�Lb�[aM`bPoT¹~3T{U
Lb�B��U
PST' LVU � Î½R�Yk�M�%PS^Û~¨��U
�	¯[d Ï 5FJ
N���<CB�W@3DRl³*2�R_3D<CWÞ=
5*��ºF24;æ<CW@=
5�ãÜ=6B[�æW�5gé�Ò*3@[t2PB�ä©åÄæ[d �3R4L_JM�SP�U
YkJIKJMLONQPSR�T�LVUXWG¥



��������	���
���
�����
 
 
�
� �	��
����� ������

�
���
� �
���

181 E. Wasmer 
Y. Zenou 

Space, Search and Efficiency 2 8/00 

182 M. Fertig 
C. M. Schmidt 
 

Discretionary Measures of Active Labor Market 
Policy: The German Employment Promotion Reform 
in Perspective  

6 8/00 

 
183 M. Fertig 

C. M. Schmidt 
 

Aggregate-Level Migration Studies as a Tool for�
Forecasting Future Migration Streams 

1 8/00 

 
184 M. Corak 

B. Gustafsson  
T. Österberg 
 

Intergenerational Influences on the Receipt of  
Unemployment Insurance in Canada and Sweden 

3 8/00 

185 H. Bonin 
K. F. Zimmermann 
 

The Post-Unification German Labor Market 4 8/00 

 
186 C. Dustmann 

 
Temporary Migration and Economic Assimilation 1 8/00 

187 T. K. Bauer 
M. Lofstrom 
K. F. Zimmermann 

Immigration Policy, Assimilation of Immigrants and 
Natives' Sentiments towards Immigrants: Evidence  
from 12 OECD-Countries  
 

1 8/00 

 
188 

 
A. Kapteyn 
A. S. Kalwij 

 
The Myth of Worksharing 
 

 
5 

 
8/00 

A. Zaidi 
 
189 

 
W. Arulampalam 
 

 
Is Unemployment Really Scarring? Effects of 
Unemployment Experiences on Wages 

 
3 

 
8/00 

 
190 C. Dustmann 

I. Preston 
Racial and Economic Factors in Attitudes to 
Immigration 
 

1 8/00 

191 G. C. Giannelli 
C. Monfardini��

�
 

Joint Decisions on Household Membership and 
Human Capital Accumulation of Youths: The role of 
expected earnings and local markets 
 

5 8/00 

192 G. Brunello  Absolute Risk Aversion and the Returns to 
Education 
 

5 8/00 

193 A. Kunze  The Determination of Wages and the Gender 
Wage Gap: A Survey 
 

5 8/00 

194 A. Newell 
F. Pastore 

Regional Unemployment and Industrial 
Restructuring in Poland  
 

4 8/00 

195 F. Büchel 
A. Mertens 

Overeducation, Undereducation, and the Theory 
of Career Mobility 
 

5 9/00 



196 J. S. Earle 
K. Z. Sabirianova 
 

Equilibrium Wage Arrears: A Theoretical and 
Empirical Analysis of Institutional Lock-In 
 

4 9/00 

197 G. A. Pfann 
 

Options to Quit 
 

1 9/00 

198 M. Kreyenfeld 
C. K. Spiess 
G. G. Wagner 
 

A Forgotten Issue: Distributional Effects of Day 
Care Subsidies in Germany  

3  9/00 

199 H. Entorf 

 

Rational Migration Policy Should Tolerate Non-
Zero Illegal Migration Flows: Lessons from 
Modelling the Market for Illegal Migration  
 

1 9/00 

200 T. Bauer 
G. S. Epstein 
I. N. Gang 
 

What are Migration Networks? 
 

1 9/00 

201 T. J. Dohmen 
G. A. Pfann 
 

Worker Separations in a Nonstationary Corporate 
Environment 
 

1 9/00 

 
202 P. Francois  

J. C. van Ours  
Gender Wage Differentials in a Competitive Labor 
Market: The Household Interaction Effect 
 
 

5 9/00 

203 J. M. Abowd 
F. Kramarz��
D. N. Margolis  
T. Philippon 
 

The Tail of Two Countries: Minimum Wages and 
Employment in France and the United States 
 
 

5 9/00 

204 G. S. Epstein 
 

Labor Market Interactions Between Legal and 
Illegal Immigrants  

1 10/00 

205 A. L. Booth 
M. Francesconi 
J. Frank 
 

Temporary Jobs: Stepping Stones or Dead Ends?  1 10/00 

206 C. M. Schmidt 
R. Baltussen 
R. Sauerborn 
 

The Evaluation of Community-Based Inter-
ventions: Group-Randomization, Limits and 
Alternatives 

6 10/00 

 
207 

 
C. M. Schmidt 
 
 

 
Arbeitsmarktpolitische Maßnahmen und ihre 
Evaluierung: eine Bestandsaufnahme 
 

 
6 

 
10/00 

208 J. Hartog 
R. Winkelmann 
 
 

Dutch Migrants in New Zealand:  
Did they Fare Well? 
 

1 10/00 

209 M. Barbie 
M. Hagedorn 
A. Kaul 
 
 

Dynamic Effciency and Pareto Optimality in a 
Stochastic OLG Model with Production and Social 
Security 
 

3 10/00 

210 T. J. Dohmen 
 

Housing, Mobility and Unemployment  1 11/00 

211 A. van Soest 
M. Das 
X. Gong 
 

A Structural Labour Supply Model with 
Nonparametric Preferences 

5 11/00 



212 
 
 
 
 

X. Gong 
A. van Soest 
P. Zhang 
 
 

Sexual Bias and Household Consumption: A 
Semiparametric Analysis of Engel Curves in Rural 
China 

5 11/00 

213 
 
 
 

X. Gong 
A. van Soest 
E. Villagomez 
 
 

Mobility in the Urban Labor Market: A Panel Data 
Analysis for Mexico 
 

1 11/00 

214 
 
 

X. Gong 
A. van Soest 
 
 

Family Structure and Female Labour Supply in 
Mexico City 
 

5 11/00 

215 
 
 

J. Ermisch 
M. Francesconi 
 
 

The Effect of Parents’ Employment on Children’s 
Educational Attainment  
 
 

5 11/00 

216 
 
 

F. Büchel 
 
 

The Effects of Overeducation on Productivity in 
Germany — The Firms’ Viewpoint 

5 11/00 

217 
 
 

J. Hansen 
R. Wahlberg 
 
 

Occupational Gender Composition and 
Wages in Sweden 

5 11/00 

218 
 
 

C. Dustmann 
A. van Soest 

 

Parametric and Semiparametric Estimation in 
Models with Misclassified Categorical Dependent 
Variables 
 

1 11/00 

219 
 
 

F. Kramarz 
T. Philippon 
 
 

The Impact of Differential Payroll Tax Subsidies on 
Minimum Wage Employment 
 

5 11/00 

220 
 
 

W. A. Cornelius 
E. A. Marcelli 
 

 

The Changing Profile of Mexican Migrants to the 
United States:  New Evidence from California and 
Mexico  
 

1 12/00 

221 
 
 

C. Grund 
 

 

Wages as Risk Compensation in Germany 
 
 

5 12/00 

222 
 
 

W.P.M. Vijverberg 
 

Betit: A Family That Nests Probit and Logit 
 
 

7 12/00 

223 
 
 

M. Rosholm 
M. Svarer 
 

Wages, Training, and Job Turnover in a Search-
Matching Model 
 
 

1 12/00 

224 
 
 

J. Schwarze 
 

Using Panel Data on Income Satisfaction to 
Estimate the Equivalence Scale Elasticity 
 
 

3 12/00 

225 
 
 

L. Modesto 
J. P. Thomas 
 
 

An Analysis of Labour Adjustment Costs in 
Unionized Economies 
 

1 12/00 

226 
 
 

P. A. Puhani�
 

On the Identification of Relative Wage Rigidity 
Dynamics: A Proposal for a Methodology on 
Cross-Section Data and Empirical Evidence for 
Poland in Transition
 

4/5 12/00 



227 
 
 

L. Locher�
 

Immigration from the Eastern Block and the 
former Soviet Union to Israel: Who is coming 
when? 
�
 

1 12/00 

228 
 
 

G. Brunello 
S. Comi 
C. Lucifora 
 
 

The College Wage Gap in 10 European 
Countries: Evidence from Two Cohorts  

5 12/00 

229 
 
 

R. Coimbra 
T. Lloyd-Braga 
L. Modesto 
 
 

Unions, Increasing Returns and Endogenous 
Fluctuations 
 

1 12/00 

230 
 
 

L. Modesto 
 
 
 

Should I Stay or Should I Go? Educational Choices 
and Earnings: An Empirical Study for Portugal 
 

5 12/00 

231 
 
 

G. Saint-Paul 
 
 

The Economics of Human Cloning  5 12/00 

232 
 
 

E. Bardasi 
M. Francesconi 
 
 

The Effect of Non-Standard Employment on 
Mental Health in Britain 
 

5 12/00 

233 
 
 

C. Dustmann 
C. M. Schmidt 
 
 

The Wage Performance of Immigrant Women: 
Full-Time Jobs, Part-Time Jobs, and the Role of 
Selection 
 

1 12/00 

234 
 
 

R. Rotte 
M. Steininger 
 

Sozioökonomische Determinanten extremistischer 
Wahlerfolge in Deutschland: Das Beispiel der Eu-
ropawahlen 1994 und 1999 
 
 

3 12/00 

235 
 
 

W. Schnedler 
 

Who gets the Reward? An Empirical Exploration 
of Bonus Pay and Task Characteristics 
 

5 12/00 

 
236 
 
 

R. Hujer 
M. Caliendo 
 

Evaluation of Active Labour Market Policy: 
Methodological Concepts and Empirical 
Estimates 
 
 

6 12/00 

237 
 
 

S. Klasen 
I. Woolard 
 
 

Surviving Unemployment without State Support: 
Unemployment and Household Formation in 
South Africa 
 
 

3 12/00 

238 
 
 

R. Euwals 
A. Börsch-Supan 
A. Eymann 
 
 

The Saving Behaviour of Two Person House-
holds: Evidence from Dutch Panel Data 
 

5 12/00 

239 
 
 

F. Andersson 
K. A. Konrad 
 

Human Capital Investment and Globalization in 
Extortionary States  
 
 

5 01/01 

240 
 
 

W. Koeniger 
 

Labor and Financial Market Interactions: The Case 
of Labor Income Risk and Car Insurance in the UK 
1969-95 
 

5 01/01 



241 
 
 

W. Koeniger 
 

Trade, Labor Market Rigidities, and Government-
Financed Technological Change 
 
 

2 01/01 

242 
 
 

G. Faggio 
J. Konings 
 
 

Job Creation, Job Destruction and Employment 
Growth in Transition Countries in the 90’s 
 
 

4 01/01 

243 
 
 

E. Brainerd 
 
 

Economic Reform and Mortality in the Former 
Soviet Union: A Study of the Suicide Epidemic in 
the 1990s 
 

4 01/01 

244 
 
 

S. M. Fuess, Jr. 
M. Millea 
 
 

Pay and Productivity in a Corporatist Economy: 
Evidence from Austria 
 

5 01/01 

245 
 
 

F. Andersson 
K. A. Konrad 
 

Globalization and Human Capital Formation 
 

5 01/01 

246 
 

E. Plug  
W. Vijverberg 
 

Schooling, Family Background, and Adoption: 
Does Family Income Matter? 
 
 

5 01/01 

247 
 

E. Plug  
W. Vijverberg 
 

Schooling, Family Background, and Adoption: 
Is it Nature or is it Nurture? 
 
 

5 01/01 

248 
 

P. M. Picard 
E. Toulemonde 
 

The Impact of Labor Markets on Emergence and 
Persistence of Regional Asymmetries 
 

2 01/01 

249 
 

B. M. S. van Praag 
P. Cardoso�
 
 

“Should I Pay for You or for Myself?” 
The Optimal Level and Composition of 
Retirement Benefit Systems 
 

3 01/01 

250 
 

T. J. Hatton 
J. G. Williamson 
 
 

Demographic and Economic Pressure on 
Emigration out of Africa 
 

1 01/01 

251 
 

R. Yemtsov 
 
 

Labor Markets, Inequality and Poverty in Georgia 
 
 

4 01/01 

252 
 

R. Yemtsov 
 
 

Inequality and Income Distribution in Georgia 
 
 

4 01/01 

 
253 
 

R. Yemtsov 
 
 

Living Standards and Economic Vulnerability in 
Turkey between 1987 and 1994 
 
 

4 01/01 

254 
 

H. Gersbach 
A. Schniewind 
 
 

Learning of General Equilibrium Effects and the 
Unemployment Trap 
 

3 02/01 

255 
 

H. Gersbach 
A. Schniewind 
 
 

Product Market Reforms and Unemployment in 
Europe 
 

3 02/01 

256 
 

T. Boeri 
H� Brücker 
 
 

Eastern Enlargement and EU-Labour Markets:  
Perceptions, Challenges and Opportunities 

 

2 02/01 



257 
 

T. Boeri 
 
 

Transition with Labour Supply 

 

4 02/01 

258 
 

M. Rosholm 
K. Scott 
L. Husted 
 
 

The Times They Are A-Changin’: 
Organizational Change and Immigrant 
Employment Opportunities in Scandinavia 
 

1 02/01 

259 
 

A. Ferrer-i-Carbonell 
B. M.S. van Praag 
 
 

Poverty in the Russian Federation 
 

4 02/01 

260 
 

P. Cahuc 
F. Postel-Vinay 
 
 

Temporary Jobs, Employment Protection and 
Labor Market Performance  

1/3 02/01 

261 
 

M. Lindahl 
 
 
 

Home versus School Learning:  
A New Approach to Estimating the Effect of Class 
Size on Achievement 
 
 

5 02/01 

262 
 

M. Lindahl 
 
 

Summer Learning and the Effect of Schooling: 
Evidence from Sweden 
 
 

5 02/01 

263 N. Datta Gupta 
N. Smith 
 

Children and Career Interruptions: 
The Family Gap in Denmark 
 

5 02/01 

 
264 C. Dustmann  Return Migration, Wage Differentials, and the 

Optimal Migration Duration  
1 02/01 

 
265 M. Rosholm 

M. Svarer 
 

Structurally Dependent Competing Risks 
 

1 02/01 

266 C. Dustmann 
O. Kirchkamp�
 

The Optimal Migration Duration and Activity 
Choice after Re-migration�
�
 

1 02/01 

267 A. Newell 
 

The Distribution of Wages in Transition Countries 
 

4 03/01 

268 A. Newell 
B. Reilly 
 

The Gender Pay Gap in the Transition from 
Communism: Some Empirical Evidence 
 
 

4 03/01 

269 H. Buddelmeyer 
 

Re-employment Dynamics of Disabled Workers 
 

3 03/01 

 
270 B. Augurzky 

C. M. Schmidt 
 

The Evaluation of Community-Based 
Interventions: A Monte Carlo Study  

6 03/01 

 
 
 

 
 
 

 
An updated list of IZA Discussion Papers is available on the center‘s homepage ����������	.  


