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  Executive Summary   
The Report on the Open School is Deliverable 7.10 of the QUANTIMONY project. In our Work 
�W�o���v�U�� �]�š�� �]�•�� �����•���Œ�]�������� �]�v�� �š�Z���� �t�}�Œ�l�� �W�����l���P���� �ó�W�� �^�<�v�}�Á�o�����P���� ���]�•�•���u�]�v���š�]�}�v�U�� ���}�u�u�µ�v�]�����š�]�}�v�� �˜��
���Æ�‰�o�}�]�š���š�]�}�v�_�����•���}�v�����}�(���š�Z�����‰�µ���o�]�����Œ���‰�}�Œ�š�•��on the organization of key training events, due in M34. 

This Deliverable has been drafted by Dr Benito Alén (CSIC), the Network Coordinator of the 
project, as well as organizer of the event.  It reports on the organization of the 3-day International 
�t�}�Œ�l�•�Z�}�‰���^�/�Y���Z�h�^�W���/�v�š���Œ�v���š�]�}�v���o���t�}�Œ�l�•�Z�}�‰���}�v�����v�š�]�u�}�v�]�����•�� �Z���•�����Œ���Z�����v���� �h�‰�•�����o�]�v�P�_�U���Á�Z�]���Z��
took place at the Kursaal Congress Center in San Sebastián, Spain, from July 1st to 3rd, 2024.  

The agenda of this workshop included 27 talks divided in 9 sessions, 15 posters and 2 
networking/ social events, including a banquet dinner.  

IQARUS had an attendance of 46 participants: 27 attendants from QUANTIMONY beneficiary 
organizations, 5 from partner organizations, 12 invited speakers and 2 other attendants from 
external organizations. 37 attendants were from consortium organizations and 9 from external 
organizations.  
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1. Organization and Details of the Event  
IQARUS Organization  
As per the QUANTIMONY Grant Agreement, Annex 1, the Open School was intended to take place on 
the summer of 2023 with a duration of 5 days. The event shall have a large lecture component and 
be open to participation from the wider research and industrial community, building towards the 
launch of a specialist conference series, either stand alone or as a parallel session of a major 
semiconductor conference. 
On January 2023, The Consortium's Management Board and Supervisory Board agreed to organize 
the Open Schoo one year later, on the Summer of 2024 and the last year of ESR recruitment, to allow 
ESRs more time to have more mature results. It was also agreed to organize the event as an 
international workshop, encouraging outside participation by inviting first-rate scientists in the field 
as Keynote Speakers.   
The Open School was finally organized by CSIC as the 3-�����Ç���/�v�š���Œ�v���š�]�}�v���o���t�}�Œ�l�•�Z�}�‰���v���u�������^�/�Y���Z�h�^�W��
Inter�v���š�]�}�v���o���t�}�Œ�l�•�Z�}�‰���}�v�����v�š�]�u�}�v�]�����•���Z���•�����Œ���Z�����v�����h�‰�•�����o�]�v�P�_�X���/�š���š�}�}�l���‰�o���������}�v���•�]�š�������Æ���o�µ�•�]�À���o�Ç�����š��
the Kursaal Congress Center in San Sebastián, Spain, from July 1st to 3rd, 2024. A dedicated website 
(https://iqarus.org) and visual identity were developed for IQARUS to increase its visibility before and 
after the event and to ensure seamless participation and organization. 
 
Formation of Steering Committee: A Steering Committee was established to oversee the scientific 
and technical content of IQARUS, ensuring high-quality discussions and presentations. The 
committee included the following Principal Investigators and ESR supervisors from the QUANTIMONY 
consortium: 

�x Dr. Benito Alén (CSIC, ES) 

�x Dr. Jose María Ulloa (Universidad Politécnica de Madrid, ES) 

�x Prof. Manus Hayne (Lancaster University, UK) 

�x Prof Richard Beanland (Warwick University, UK) 

�x Prof. Paul Koenraad (Technical University of Eindhoven, NL) 

�x Prof Michael Flatté (Technical University of Eindhoven, NL) 

�x Dr. Andrei Schliwa (Technical University of Berlin, DE) 

�x Prof. Matthias Auf der Maur (University Tor Vergata, IT) 

�x Prof. Sven Höfling (Würzburg University, DE)  

�x Dr Fabian Hartmann (Würzburg University, DE) 

�x Prof Michael Heuken (AIXTRON AS, DE) 

�x Dr. Iwan Davies (IQE plc, UK) 

�x Dr. Stefan Birner (nextnano GmbH, DE) 
 
 Engagement of TISA & San Sebastián as location:  
San Sebastián was chosen as the host location for its ideal facilities at the Kursaal Congress Centre as 
well as its weather and beauty to make it attractive for invited speakers to come. Support from the 
local TISA event organization group was contracted by CSIC to ensure the smooth organization of the 
workshop. 
 

https://iqarus.org/
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Involvement of ESRs in the organization of IQARUS:  
 Following the GA, Annex 1 stipulations, Early-Stage Researchers (ESRs) played a crucial role in 
organizing the event, allowing them to gain hands-on experience in event management. They were 
responsible for identifying gaps in previous training activities and proposing new topics, inviting 
renowned speakers, thus contributing to the overall planning. The Principal Investigators 
collaborated with ESRs in selecting and inviting speakers, as well as managing the travel 
arrangements for invited guests in coordination with TISA.   
Selection of participants and call for abstracts:  
Apart from the scheduled talks, a call for abstracts was open and three students from external 
organizations contributed to IQARUS with a poster presentation. 
Details of the event  

The program of IQARUS included 27 talks divided in 9 sessions, a poster session with 15 posters 
presented and networking/ social events (complete IQARUS program is in Annex I).  

 
Figure 1- IQARUS agenda 

IQARUS had an attendance of 46 participants: 27 attendants from QUANTIMONY beneficiary 
organizations, 5 from partner organizations, 12 invited speakers and 2 other attendants. IQARUS 
received attendants from 9 external organizations.  
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List of invited speakers:  

�x Dr. Teemu Hakkarinen (Tampere University, FI) 

�x Dr. Rainer Timm (Lund University, SE) 

�x Dr. Ramón Aguado (Insituto de Ciencia de Materiales de Madrid, ES) 

�x Dr. Candido Denis R. (University of Iowa, US) 

�x Prof. Dieter Bimberg (Bimberg Chinese-German Center for Green Photonics, DE) 

�x Dr. Christopher Broderick (University College Cork, IR) 

�x Dr. Fernando, Gonzalez-Posada (University de Montpellier, FR) 

�x Dr. David Ramos (IRnova AB, SE) 

�x Dr. Daniel F. Reyes (Universidad de Cádiz, ES) 

�x Dr. �d�Œ�]�•�š���v���^�u�}�s�l�����~�t�Œ�}���s���Á���h�v�]�À���Œ�•�]�š�Ç���}�(���^���]���v���������v�����d�����Z�v�}�o�}�P�Ç�U���W�>�• 

�x Dr. Marcin Mo�š�Ç�l�����~�t�Œ�}���s���Á���h�v�]�À���Œ�•�]�š�Ç���}�(���^���]���v���������v�����d�����Z�v�}�o�}�P�Ç�U���W�>�• 

�x Dr. Cónal Murphy (Tyndall National Institute, IR) 

�x Dr. Manoj Kesaria (Cardiff University, UK)  

�x Carlos Algora (Universidad Politécnica de Madrid, ES) 

�x  

 
2 social activities were organized, the official banquet dinner, which took place at the Maria Cristina 
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hotel on July 2nd, and welcome Reception at the San Sebastián Aquarium on June 30th.   
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2. Communication & Dissemination materials  
Communication outputs:  
�d�Z�����(�}�o�o�}�Á�]�v�P�����}�u�u�µ�v�]�����š�]�}�v���}�µ�š�‰�µ�š�•���Á���Œ�����‰�Œ�}���µ���������(�}�Œ���š�Z�]�•�����À���v�š���Á�]�š�Z���/�Y���Z�h�^�[���}�Á�v���À�]�•�µ���o���]�����v�š�]�š�Ç��
and logo:  

�x A dedicated website (https://iqarus.org) and visual identity were developed for IQARUS. The 
website is structured similarly to those of international conferences, with sections for 
registration, abstract submission, organizing committees, and dissemination of event outputs. 

 
Figure 2 - Homepage of IQARUS website 

�x A podium for speakers 

�x �W�}�•�š���Œ�•���Á�]�š�Z���š�Z�������À���v�š�[�•���o�}�P�}�����v���������š���]�o�•�X���� 

�x Lanyards with ID-badges 
 
  

Figure 3- IQARUS communication outputs (lnayards, tags, banner and podium) 

https://iqarus.org/
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Dissemination - Book of Abstracts: 
The primary dissemination output of the event was 
the Book of Abstracts (in Annex II) which compiled 
abstracts submitted by �š�Z�������À���v�š�[�•���‰���Œ�š�]���]�‰���v�š�•. This 
document is freely accessible to the wider community 
via the IQARUS website. 
 
Merchandising:  
IQARUS merchandising objects such as those in Fig. 5 
(water canteens, tote bags, notebooks and pens) with 
�š�Z���� ���À���v�š�[�•�� �o�}�P�}�� �Á���Œ���� ���]�•�š�Œ�]���µ�š������ ���u�}�v�P�•�š��
participants:  
 
 
  

Figure 4 - IQARUS merchandise 

http://www.iqarus.org/abstract-submision/
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List of attendants (invited speakers in bold)  

 
 

 
 

Annex II. Book of Abstracts  
This Annex shows the Book of Abstracts of the IQARUS event, publicly available for download here  
 and attached to this document too. 

Attendance to IQARUS Workshop 
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�6�F�L�H�Q�F�H�V�� �&�K�D�Q�J�F�K�X�Q�� �&�K�L�Q�D �D�Q�G
�&�H�Q�W�H�U �R�I �1�D�Q�R�S�K�R�W�R�Q�L�F�V �D�Q�G �,�Q�V�W�L�W�X�W�H �R�I �6�R�O�L�G �6�W�D�W�H �3�K�\�V�L�F�V�� �7�8 �%�H�U�O�L�Q�� �*�H�U�P�D�Q�\

�$�, �Q�R�W �N�Q�R�Z�Q �D�W �W�K�D�W �W�L�P�H �K�D�Y�H �O�H�G �W�R �D �K�X�J�H �L�Q�F�U�H�D�V�H �R�I �L�Q�W�H�U�Q�H�W �W�U�D�I�I�L�F �R�I ���������\�H�D�U�� �P�X�F�K
�P�R�U�H �W�K�D�Q �W�K�H�Q �R�U�L�J�L�Q�D�O�O�\ �S�U�H�G�L�F�W�H�G �E�\ �F�R�P�S�D�Q�L�H�V �O�L�N�H �&�L�V�F�R�� �7�K�L�V �L�Q�F�U�H�D�V�H�G �X�V�H �R�I �W�K�H �L�Q�W�H�U�Q�H�W
�L�V �L�Q�F�U�H�D�V�L�Q�J �L�W�V �H�O�H�F�W�U�L�F�D�O �S�R�Z�H�U �F�R�Q�V�X�P�S�W�L�R�Q �G�X�H �W�R �L�Q�F�U�H�D�V�H�G �G�D�W�D �W�U�D�I�I�L�F �P�R�V�W�O�\ �L�Q�V�L�G�H �G�D�W�D
�F�H�Q�W�H�U�V�� �1�H�Z �G�D�W�D �F�H�Q�W�H�U�V �K�D�Y�H �F�U�R�V�V�H�G �W�K�H ������ �0�: �O�H�Y�H�O�� ���* �D�Q�G ���* �Z�L�W�K �W�K�H�L�U �E�L�J �M�X�P�S�V �L�Q
�G�D�W�D �V�S�H�H�G �Z�L�O�O �E�H �I�X�U�W�K�H�U �H�Q�D�E�O�H�U�V �I�R�U �Q�H�Z �V�H�U�Y�L�F�H�V�� �O�L�N�H �/�,�'�$�5 �D�Q�G �P�R�U�H�� �Z�H �F�D�Q�Q�R�W �W�K�L�Q�N
�D�E�R�X�W �\�H�W�� �D�Q�G �Z�L�O�O �L�Q�F�U�H�D�V�H �W�K�H �H�Q�H�U�J�\ �F�R�Q�V�X�P�S�W�L�R�Q �W�R �D�Q �H�[�W�H�Q�W �Q�R�W �I�X�U�W�K�H�U �W�R�O�H�U�D�E�O�H��
�1�H�Z �G�H�Y�L�F�H �G�H�V�L�J�Q�V �D�U�H �G�H�Y�H�O�R�S�H�G �E�\ �X�V�� �I�R�F�X�V�L�Q�J �R�Q �H�Q�H�U�J�\���H�I�I�L�F�L�H�Q�F�\ �R�I �G�D�W�D �W�U�D�I�I�L�F �D�W �D�O�O
�K�L�H�U�D�U�F�K�\ �O�H�Y�H�O�V �F�R�P�E�L�Q�H�G �Z�L�W�K �O�D�U�J�H�U �G�D�W�D �U�D�W�H�V�� �9�H�U�W�L�F�D�O���F�D�Y�L�W�\ �V�X�U�I�D�F�H���H�P�L�W�W�L�Q�J �O�D�V�H�U�V
���9�&�6�(�/�V�� �I�R�U �������� �*�E�L�W���V �V�L�Q�J�O�H �I�L�E�H�U �G�D�W�D �W�U�D�Q�V�P�L�V�V�L�R�Q �D�F�U�R�V�V �2�0�� �P�X�O�W�L�P�R�G�H �I�L�E�H�U �Z�L�W�K �D
�U�H�F�R�U�G �K�H�D�W �W�R �E�L�W �U�D�W�H �U�D�W�L�R ���+�%�5�� �R�I �R�Q�O�\ ������ �I�-���E�L�W �[ �Z�D�Y�H�O�H�Q�J�W�K �# �����*�E�L�W���V �G�H�Y�H�O�R�S�H�G �L�Q �R�X�U
�O�D�E�V �D�U�H �S�U�H�V�H�Q�W�H�G �>���@�� �3�K�R�W�R�Q �O�L�I�H�W�L�P�H �P�D�Q�D�J�H�P�H�Q�W �L�V �D �Q�H�Z �N�H�\ �W�R �D�G�R�S�W �W�K�H �R�Y�H�U�D�O�O �H�Q�H�U�J�\
�F�R�Q�V�X�P�S�W�L�R�Q �W�R �W�K�H �E�L�W �U�D�W�H �R�I �W�K�H �G�D�W�D �W�U�D�I�I�L�F ���H���J�� ���� �*�E���V�� ���� �*�E���V�������� �>���@��
�$ �F�R�P�S�O�H�W�H�O�\ �Q�R�Y�H�O �G�H�V�L�J�Q �D�S�S�U�R�D�F�K �I�R�U �9�&�6�(�/�V �Z�L�O�O �E�H �S�U�H�V�H�Q�W�H�G �E�D�V�H�G �R�Q �H�W�F�K�L�Q�J �P�X�O�W�L�S�O�H
�K�R�O�H�V�� �R�[�L�G�L�]�L�Q�J �R�Q�H �R�U �V�H�Y�H�U�D�O �D�S�H�U�W�X�U�H�V �I�U�R�P �W�K�H�V�H �K�R�O�H�V �D�Q�G �U�H�I�L�O�O�L�Q�J �W�K�H�P �Z�L�W�K �P�H�W�D�O�� �L�Q �R�U�G�H�U
�W�R �L�Q�F�U�H�D�V�H �K�H�D�W �F�R�Q�G�X�F�W�L�R�Q �D�Q�G �F�X�W���R�I�I �I�U�H�T�X�H�Q�F�\ �D�Q�G �U�H�G�X�F�H�S�D�U�D�V�L�W�L�F �H�I�I�H�F�W�V�� �7�K�H�U�P�D�O �U�R�O�O��
�R�Y�H�U �L�V �H�[�S�H�F�W�H�G �W�R �D�S�S�H�D�U �D�W �P�X�F�K �O�D�U�J�H�U �F�X�U�U�H�Q�W�V �F�R�P�S�D�U�H�G �W�R �W�K�H �S�U�H�V�H�Q�W �V�W�D�Q�G�D�U�G �G�H�V�L�J�Q�V��
�D�O�O�R�Z�L�Q�J �O�D�U�J�H�U �V�L�Q�J�O�H �P�R�G�H �R�X�W�S�X�W �S�R�Z�H�U �D�Q�G �S�R�V�V�L�E�O�\ �������@��
�1�R�Y�H�O �G�H�V�L�J�Q�V �R�I �9�H�U�W�L�F�D�O���&�D�Y�L�W�\ �6�X�U�I�D�F�H���(�P�L�W�W�L�Q�J �/�D�V�H�U�V ���9�&�6�(�/�V�� �D�U�H �S�U�H�V�H�Q�W�H�G �O�H�D�G�L�Q�J �W�R
�D �V�W�U�R�Q�J �U�H�G�X�F�W�L�R�Q �R�I �W�K�H�U�P�D�O�O�\ �L�Q�G�X�F�H�G �E�D�Q�G �J�D�S �V�K�L�I�W �D�V �D �I�X�Q�F�W�L�R�Q �R�I �F�X�U�U�H�Q�W �D�Q�G �R�I �W�K�H �V�H�U�L�H�V
�U�H�V�L�V�W�D�Q�F�H�� �,�Q �R�X�U �P�R�V�W �V�L�P�S�O�H �D�S�S�U�R�D�F�K ���F�D�O�O�H�G �0�8�+�$ ���� �E�O�L�Q�G �K�R�O�H�V �D�U�H �G�U�\ �H�W�F�K�H�G �L�Q�W�R
�V�W�D�Q�G�D�U�G �G�H�Y�L�F�H�V �D�Q�G �W�K�H�Q �I�L�O�O�H�G �Z�L�W�K �J�R�O�G �U�H�V�X�O�W�L�Q�J �L�Q �E�R�W�K �D�Q �H�I�I�H�F�W�L�Y�H �K�H�D�W �G�U�D�L�Q �W�H�F�K�Q�R�O�R�J�\
�D�Q�G �H�O�H�F�W�U�L�F�D�O �V�K�X�Q�W�� �U�H�G�X�F�L�Q�J �W�K�H �G�H�Y�L�F�H �V�H�U�L�H�V �U�H�V�L�V�W�D�Q�F�H �>���@�� �$ �G�L�I�I�H�U�H�Q�W �P�R�U�H �V�R�S�K�L�V�W�L�F�D�W�H�G
�D�S�S�U�R�D�F�K ���F�D�O�O�H�G �0�8�+�$ ���� �X�V�H�V �W�K�H �G�U�\ �H�W�F�K�H�G �K�R�O�H�V �W�R �R�[�L�G�L�]�H �W�K�H �D�S�H�U�W�X�U�H�V �>���@�� �7�K�H �V�K�D�S�H
�D�Q�G �V�L�]�H �R�I �W�K�H �D�S�H�U�W�X�U�H �Q�R�Z �G�H�S�H�Q�G�V �R�Q �W�K�H �D�U�U�D�Q�J�H�P�H�Q�W �R�I �K�R�O�H�V�� �R�S�H�Q�L�Q�J �W�K�H �Z�D�\ �I�R�U �S�R�O�D�U�L�]�H�G
�H�P�L�V�V�L�R�Q �Z�L�W�K�R�X�W �H�W�F�K�L�Q�J �J�U�D�W�L�Q�J�V�� �)�L�U�V�W �U�H�V�X�O�W�V �W�R �Y�D�O�L�G�D�W�H �O�D�U�J�H�U �R�X�W�S�X�W �S�R�Z�H�U�� �U�R�O�O�R�Y�H�U �F�X�U�U�H�Q�W
�I�R�U �V�L�Q�J�O�H �P�R�G�H �H�P�L�V�V�L�R�Q �G�H�Y�L�F�H�V�� �D�Q�G �U�H�G�X�F�H�G �V�H�U�L�H�V �U�H�V�L�V�W�D�Q�F�H �D�U�H �S�U�H�V�H�Q�W�H�G �I�R�U �E�R�W�K �F�D�V�H�V��
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�L�Q�F�U�H�D�V�H �R�I �R�V�F�L�O�O�D�W�L�R�Q�V �I�U�H�T�X�H�Q�F�\ �D�Q�G �F�\�F�O�R�W�U�R�Q �P�D�V�V �Z�L�W�K �W�K�H �P�D�J�Q�H�W�L�F �I�L�H�O�G�� �:�H �L�Q�W�H�U�S�U�H�W
�W�K�H�V�H �L�Q�W�U�L�J�X�L�Q�J �I�L�Q�G�L�Q�J�V �G�X�H �W�R �W�K�H �O�D�U�J�H �H�I�I�H�F�W�L�Y�H �P�D�V�V �D�Q�G �O�D�U�J�H �5�D�V�K�E�D �V�S�L�Q���R�U�E�L�W �F�R�X�S�O�L�Q�J��

�>���@ �'�5 �&�D�Q�G�L�G�R�� �6�, �(�U�O�L�Q�J�V�V�R�Q�� �+ �*�U�D�P�L�]�D�G�H�K�� �-�9�, �&�R�V�W�D�� �3�- �:�H�L�J�H�O�H�� �'�0 �=�X�P�E�•�K�O�� �-�& �(�J�X�H�V�� �3�5�5 ���� ������������
��������������
�>���@ �+ �*�U�D�P�L�]�D�G�H�K�� �'�5 �&�D�Q�G�L�G�R�� �$ �0�D�Q�R�O�H�V�F�X�� �-�& �(�J�X�H�V�� �6�, �(�U�O�L�Q�J�V�V�R�Q�� �3�5�% �������� ������������ ��������������
�>���@ �'�5 �&�D�Q�G�L�G�R�� �6�, �(�U�O�L�Q�J�V�V�R�Q�� �-�9�, �&�R�V�W�D�� �D�Q�G �-�& �(�J�X�H�V�� �D�U�;�L�Y����������������������
�>���@ �.�P �5�X�E�L�� �'�5 �&�D�Q�G�L�G�R�� �H�W���� �D�O������ �D�U�;�L�Y����������������������





�7�H�H�P�X �+�D�N�N�D�U�D�L�Q�H�Q
�,�Q�V�W�L�W�X�W�H �R�I �$�G�Y�D�Q�F�H�G �6�W�X�G�\�� �8�Q�L�Y�H�U�V�L�W�\ �R�I �7�D�P�S�H�U�H ���)�L�Q�G�O�D�Q�G��

�W�H�H�P�X���K�D�N�N�D�U�D�L�Q�H�Q�#�W�X�Q�L���I�L
�$�E�V�W�U�D�F�W��
�6�R�O�L�G���V�W�D�W�H �V�L�Q�J�O�H �D�Q�G �H�Q�W�D�Q�J�O�H�G �S�K�R�W�R�Q �H�P�L�W�W�H�U�V �O�L�Q�N�H�G �F�R�K�H�U�H�Q�W�O�\ �R�Y�H�U �O�R�Q�J �G�L�V�W�D�Q�F�H�V �Z�L�W�K
�R�S�W�L�F�D�O �I�L�E�H�U�V �H�Q�D�E�O�H �D �Q�H�Z �J�H�Q�H�U�D�W�L�R�Q �R�I �T�X�D�Q�W�X�P���E�D�V�H�G �F�R�P�P�X�Q�L�F�D�W�L�R�Q�V �Q�H�W�Z�R�U�N�V�� �&�X�U�U�H�Q�W�O�\��
�H�S�L�W�D�[�L�D�O �V�H�P�L�F�R�Q�G�X�F�W�R�U �T�X�D�Q�W�X�P �G�R�W�V ���4�'�V�� �S�D�Y�H �W�K�H �Z�D�\ �D�V �D �V�F�D�O�D�E�O�H �D�S�S�U�R�D�F�K �I�R�U
�I�D�E�U�L�F�D�W�L�Q�J �G�H�W�H�U�P�L�Q�L�V�W�L�F �Q�R�Q���F�O�D�V�V�L�F�D�O �O�L�J�K�W �V�R�X�U�F�H�V �W�K�D�W �F�D�Q �E�H �L�Q�W�H�J�U�D�W�H�G �Z�L�W�K �R�W�K�H�U �S�K�R�W�R�Q�L�F
�R�U �H�O�H�F�W�U�R�Q�L�F �F�R�P�S�R�Q�H�Q�W�V �L�Q �P�L�Q�L�D�W�X�U�L�]�H�G �I�R�U�P�� �+�H�U�H�� �Z�H �S�U�H�V�H�Q�W �D �Q�H�Z �T�X�D�Q�W�X�P �P�D�W�H�U�L�D�O
�V�\�V�W�H�P �E�D�V�H�G �R�Q �*�D�6�E �4�'�V �I�R�U�P�H�G �E�\ �I�L�O�O�L�Q�J �G�U�R�S�O�H�W���H�W�F�K�H�G �Q�D�Q�R�K�R�O�H�V �>�������@�� �D �W�H�F�K�Q�L�T�X�H �Z�K�L�F�K
�K�D�V �E�H�H�Q �S�U�H�Y�L�R�X�V�O�\ �X�V�H�G �I�R�U �W�K�H �V�W�D�W�H���R�I���W�K�H���D�U�W �V�L�Q�J�O�H�� �D�Q�G �H�Q�W�D�Q�J�O�H�G���S�K�R�W�R�Q �V�R�X�U�F�H�V �L�Q �W�K�H
�*�D�$�V���E�D�V�H�G �P�D�W�H�U�L�D�O�V �H�P�L�W�W�L�Q�J �D�W �Z�D�Y�H�O�H�Q�J�W�K�V �V�K�R�U�W�H�U �W�K�D�Q ������ �Q�P �>�������@�� �:�H �V�K�R�Z �W�K�D�W �Z�K�L�O�H
�W�K�H �*�D�6�E �4�'�V �H�[�K�L�E�L�W �K�L�J�K �K�R�P�R�J�H�Q�H�L�W�\ �D�Q�G �V�P�D�O�O �I�L�Q�H �V�W�U�X�F�W�X�U�H �V�S�O�L�W�W�L�Q�J �V�L�P�L�O�D�U�O�\ �W�R �W�K�H�L�U
�*�D�$�V �F�R�X�Q�W�H�U�S�D�U�W�V�� �W�K�H�\ �D�O�V�R �H�Q�D�E�O�H �V�L�Q�J�O�H���S�K�R�W�R�Q �H�P�L�V�V�L�R�Q �L�Q �W�K�H ���U�G �W�H�O�H�F�R�P �Z�L�Q�G�R�Z �>���@ �Z�L�W�K
�S�U�R�V�S�H�F�W�V �I�R�U �H�[�W�H�Q�G�L�Q�J �W�R�Z�D�U�G�V ���—�P�� �7�K�H�V�H �S�U�R�S�H�U�W�L�H�V �P�D�N�H �W�K�H�P �L�G�H�D�O �F�D�Q�G�L�G�D�W�H�V �I�R�U �T�X�D�Q�W�X�P
�S�K�R�W�R�Q�L�F �D�S�S�O�L�F�D�W�L�R�Q�V �U�H�T�X�L�U�L�Q�J �F�R�P�S�D�W�L�E�L�O�L�W�\ �Z�L�W�K �6�L���S�K�R�W�R�Q�L�F�V �D�Q�G �I�L�E�H�U���E�D�V�H�G �W�H�O�H�F�R�P��

�>���@ �$�� �&�K�H�O�O�X �H�W �D�O�� �$�3�/ �0�D�W�H�U�L�D�O�V ���� �S�S�� �������������� ��������
�>���@ �-�� �/�L�X �H�W �D�O�� �1�D�W�X�U�H �1�D�Q�R�W�H�F�K�Q�R�O�R�J�\ ������ ������ ��������������
�>���@ �'�� �+�X�E�H�U �H�W �D�O�� �1�D�W�X�U�H �&�R�P�P�X�Q�L�F�D�W�L�R�Q�V ���� ���������� ��������������
�>���@ �(�� �6�F�K�R�|�O�O�� �H�W �D�O�� �1�D�Q�R �/�H�W�W�H�U�V ������ �������� ��������������
�>���@ �'�� �+�X�E�H�U �H�W �D�O�� �3�K�\�V�� �5�H�Y�� �/�H�W�W�� �������� ������������ ��������������
�>���@ �-�� �0�L�F�K�O �H�W �D�O�� �$�G�Y �4�X�D�Q�W�X�P �7�H�F�K�Q�R�O�� ���� �������������� ��������������



���
�$�F�D�U�� �*�������+�R�G�J�V�R�Q�� �3�������/�H�J�X�D�\�� �/�������-�R�Q�H�V�� �6�������6�F�K�O�L�Z�D�� �$�������+�D�\�Q�H�� �0��
���'�H�S�D�U�W�P�H�Q�W �R�I �3�K�\�V�L�F�V�� �/�D�Q�F�D�V�W�H�U �8�Q�L�Y�H�U�V�L�W�\�� �/�D�Q�F�D�V�W�H�U �/�$�� ���<�%�� �8�.

�� �,�Q�V�W�L�W�X�W�H �R�I �6�R�O�L�G���6�W�D�W�H �3�K�\�V�L�F�V�� �7�H�F�K�Q�L�F�D�O �8�Q�L�Y�H�U�V�L�W�\ �R�I �%�H�U�O�L�Q�� �%�H�U�O�L�Q ������������ �*�H�U�P�D�Q�\
�
�F�R�U�U�H�V�S�R�Q�G�L�Q�J �D�X�W�K�R�U���J���D�F�D�U�#�O�D�Q�F�D�V�W�H�U���D�F���X�N

�,�Q �W�K�H �H�Y�R�O�Y�L�Q�J �O�D�Q�G�V�F�D�S�H �R�I �T�X�D�Q�W�X�P �W�H�F�K�Q�R�O�R�J�\�� �V�L�Q�J�O�H���S�K�R�W�R�Q �H�P�L�W�W�H�U�V �O�H�Y�H�U�D�J�L�Q�J �T�X�D�Q�W�X�P
�G�R�W�V ���4�'�V�� �S�U�H�V�H�Q�W �J�U�R�X�Q�G�E�U�H�D�N�L�Q�J �S�R�W�H�Q�W�L�D�O �L�Q �U�H�Y�R�O�X�W�L�R�Q�L�]�L�Q�J �F�R�P�P�X�Q�L�F�D�W�L�R�Q �D�Q�G
�F�R�P�S�X�W�D�W�L�R�Q�D�O �V�\�V�W�H�P�V���7�K�H �H�I�I�H�F�W�L�Y�H �G�H�S�O�R�\�P�H�Q�W �R�I �T�X�D�Q�W�X�P �F�R�P�P�X�Q�L�F�D�W�L�R�Q �V�\�V�W�H�P�V
�F�U�X�F�L�D�O�O�\ �G�H�S�H�Q�G�V �R�Q �W�K�H �D�Y�D�L�O�D�E�L�O�L�W�\ �R�I �H�I�I�L�F�L�H�Q�W�� �H�O�H�F�W�U�L�F�D�O�O�\���G�U�L�Y�H�Q �V�L�Q�J�O�H���S�K�R�W�R�Q �V�R�X�U�F�H�V �W�K�D�W
�R�S�H�U�D�W�H �U�H�O�L�D�E�O�\ �D�W �U�R�R�P �W�H�P�S�H�U�D�W�X�U�H �D�Q�G �D�O�L�J�Q �Z�L�W�K �W�K�H �W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V �V�S�H�F�W�U�X�P �U�D�Q�J�L�Q�J
�I�U�R�P �������� �W�R �������� �Q�P �>���@�� �7�K�H �S�U�R�S�R�V�H�G �6�3�/�(�'�V �X�W�L�O�L�]�H �W�\�S�H���,�, �*�D�6�E �4�5�V�� �Z�K�L�F�K �D�U�H �N�Q�R�Z�Q
�I�R�U �W�K�H�L�U �U�H�G�X�F�H�G �V�W�U�D�L�Q �D�Q�G �G�H�I�H�F�W �U�D�W�H�V �G�X�H �W�R �D �P�L�Q�L�P�L�]�H�G �O�D�W�W�L�F�H �P�L�V�P�D�W�F�K �Z�K�H�Q �J�U�R�Z�Q �Y�L�D
�P�R�O�H�F�X�O�D�U �E�H�D�P �H�S�L�W�D�[�\ �R�Q �*�D�$�V �V�X�E�V�W�U�D�W�H�V �>�������@�� �7�K�L�V �V�W�U�X�F�W�X�U�D�O �F�K�R�L�F�H �Q�R�W �R�Q�O�\ �H�Q�K�D�Q�F�H�V
�W�K�H �H�I�I�L�F�L�H�Q�F�\ �D�Q�G �R�S�H�U�D�W�L�R�Q�D�O �V�W�D�E�L�O�L�W�\ �R�I �W�K�H �H�P�L�W�W�H�U�V �E�X�W �D�O�V�R �H�Q�D�E�O�H�V �H�P�L�V�V�L�R�Q �D�F�U�R�V�V �D �Z�L�G�H
�Z�D�Y�H�O�H�Q�J�W�K �V�S�H�F�W�U�X�P�� �F�U�L�W�L�F�D�O �I�R�U �L�Q�W�H�J�U�D�W�L�R�Q �L�Q�W�R �H�[�L�V�W�L�Q�J �I�L�E�H�U �R�S�W�L�F �Q�H�W�Z�R�U�N�V��

�2�X�U �S�U�R�S�R�V�H�G �6�3�/�(�' �D�U�F�K�L�W�H�F�W�X�U�H �L�Q�F�R�U�S�R�U�D�W�H�V �D �X�Q�L�T�X�H �H�O�H�F�W�U�R�Q���I�L�O�W�H�U�L�Q�J �O�D�\�H�U �F�R�Q�V�L�V�W�L�Q�J �R�I
�Q�R�Q���X�Q�L�I�R�U�P �J�D�O�O�L�X�P �D�U�V�H�Q�L�G�H ���*�D�$�V�� �4�'�V �H�P�E�H�G�G�H�G �L�Q �D�O�X�P�L�Q�X�P �J�D�O�O�L�X�P �D�U�V�H�Q�L�G�H
���$�O�[�*�D�����[�$�V�� �>���@�� �7�K�L�V �F�R�Q�I�L�J�X�U�D�W�L�R�Q �Q�R�W �R�Q�O�\ �S�U�R�P�R�W�H�V �V�H�O�H�F�W�L�Y�H �H�O�H�F�W�U�R�Q �L�Q�M�H�F�W�L�R�Q �L�Q�W�R
�P�X�O�W�L�S�O�H �4�5�V �E�X�W �D�O�V�R �H�Q�K�D�Q�F�H�V �S�K�R�W�R�Q �H�P�L�V�V�L�R�Q �H�I�I�L�F�L�H�Q�F�\ �W�K�U�R�X�J�K �D�Q �H�Q�J�L�Q�H�H�U�H�G �R�S�W�L�F�D�O
�F�D�Y�L�W�\ �Z�L�W�K �G�L�V�W�U�L�E�X�W�H�G �%�U�D�J�J �U�H�I�O�H�F�W�R�U�V�� �6�L�J�Q�L�I�L�F�D�Q�W�O�\�� �R�X�U �H�P�S�L�U�L�F�D�O �U�H�V�H�D�U�F�K �V�K�R�Z�V �W�K�D�W �W�K�H
�S�K�R�W�R�Q �H�P�L�V�V�L�R�Q �T�X�D�O�L�W�L�H�V �R�I �W�K�H �6�3�/�(�' �U�H�P�D�L�Q �V�W�D�E�O�H �D�Q�G �L�P�S�U�R�Y�H �Z�L�W�K �K�L�J�K�H�U �R�S�H�U�D�W�L�R�Q�D�O
�W�H�P�S�H�U�D�W�X�U�H�V ���I�L�J������ �D�Q�G �U�H�G�X�F�H�G �F�X�U�U�H�Q�W �Y�D�O�X�H�V�� �7�K�L�V �U�H�S�U�H�V�H�Q�W�V �D �Q�R�W�D�E�O�H �G�H�S�D�U�W�X�U�H �I�U�R�P
�W�U�D�G�L�W�L�R�Q�D�O �S�K�R�W�R�Q�L�F�V �E�H�K�D�Y�L�R�U�� �7�K�H �L�Q�W�H�J�U�D�W�L�R�Q �R�I �W�K�H�V�H �W�H�F�K�Q�R�O�R�J�L�H�V �L�Q�W�R �D �V�L�Q�J�O�H �G�H�Y�L�F�H
�R�I�I�H�U�V �D �J�U�R�X�Q�G�E�U�H�D�N�L�Q�J �D�S�S�U�R�D�F�K �W�R �S�K�R�W�R�Q �V�R�X�U�F�H �G�H�V�L�J�Q�V�L�P�S�O�L�I�\�L�Q�J �P�D�Q�X�I�D�F�W�X�U�L�Q�J
�S�U�R�F�H�V�V�H�V�� �U�H�G�X�F�L�Q�J �F�R�V�W�V�� �D�Q�G �L�P�S�U�R�Y�L�Q�J �G�H�Y�L�F�H �U�R�E�X�V�W�Q�H�V�V �D�Q�G �S�H�U�I�R�U�P�D�Q�F�H �X�Q�G�H�U �Y�D�U�L�H�G
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O �F�R�Q�G�L�W�L�R�Q�V�� �7�K�H�V�H �H�Q�K�D�Q�F�H�P�H�Q�W�V �P�D�N�H �R�X�U �6�3�/�(�'�V �H�[�F�H�S�W�L�R�Q�D�O�O�\ �V�X�L�W�D�E�O�H �I�R�U
�E�U�R�D�G �G�H�S�O�R�\�P�H�Q�W �L�Q �T�X�D�Q�W�X�P �W�H�F�K�Q�R�O�R�J�L�H�V�� �S�R�W�H�Q�W�L�D�O�O�\ �U�H�Y�R�O�X�W�L�R�Q�L�]�L�Q�J �T�X�D�Q�W�X�P �N�H�\
�G�L�V�W�U�L�E�X�W�L�R�Q �D�Q�G �V�H�F�X�U�H �F�R�P�P�X�Q�L�F�D�W�L�R�Q �F�K�D�Q�Q�H�O�V��

�)�L�J�� ���� ���D�� �(�O�H�F�W�U�R�O�X�P�L�Q�H�V�F�H�Q�F�H �L�Q�W�H�Q�V�L�W�\ �Y�V �Z�D�Y�H�O�H�Q�J�W�K �I�U�R�P ���� �ƒ�& �W�R ���� �ƒ�& �X�Q�G�H�U �D �F�R�Q�G�L�W�L�R�Q �R�I �F�R�Q�V�W�D�Q�W �F�X�U�U�H�Q�W�� ���E�� �5�D�W�L�R
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���� �—�P �S�L�W�F�K���� �7�K�H �0�:�,�5 �D�G�Y�D�Q�F�H�P�H�Q�W�V �U�H�S�U�H�V�H�Q�W �W�K�H �I�L�U�V�W �(�X�U�R�S�H�D�Q���P�D�Q�X�I�D�F�W�X�U�H�G �6�:�D�3
�7���6�/ �G�H�W�H�F�W�R�U �D�V�V�H�P�E�O�\ �D�Q�G �G�H�P�R�Q�V�W�U�D�W�H �L�W�V �+�' �U�H�D�G�L�Q�H�V�V�� �Z�K�L�O�H �W�K�H �H�6�:�,�5 �G�H�Y�H�O�R�S�P�H�Q�W�V
�W�D�U�J�H�W �V�S�D�F�H �D�S�S�O�L�F�D�W�L�R�Q�V �Z�L�W�K�L�Q �W�K�H �(�8���I�X�Q�G�H�G �6�7�(�3 �S�U�R�M�H�F�W ���6�L�O�L�F�R�Q �D�Q�G �7���6�/ �(�X�U�R�S�H�D�Q
�F�R�O�O�D�E�R�U�D�W�L�R�Q �I�R�U �D �Q�R�Q���G�H�S�H�Q�G�H�Q�W �V�X�S�S�O�\ �F�K�D�L�Q �I�R�U �O�D�U�J�H �H�6�:�,�5 �I�R�F�D�O �S�O�D�Q�H �D�U�U�D�\�V����







�+�� �+�X�V�H�M�Q�L�
�� �0�� �'�D�X�H�O�V�E�H�U�J�� �0�� �0�X�N�L�Q�R�Y�L�F�� �%�� �6�F�K�L�Q�H�O�O�H�U �D�Q�G �0�� �+�H�X�N�H�Q
�K���K�X�V�H�M�Q�L�#�D�L�[�W�U�R�Q���F�R�P

�$�,�;�7�5�2�1 �6�(�� �'�R�U�Q�N�D�X�O�V�W�U�� ���� ���������� �+�H�U�]�R�J�H�Q�U�D�W�K�� �*�H�U�P�D�Q�\

�+�D�Y�L�Q�J �W�K�H �V�P�D�O�O�H�V�W �E�D�Q�G�J�D�S�V �D�P�R�Q�J �9���,�,�, �P�D�W�H�U�L�D�O�V �P�D�N�H�V �D�Q�W�L�P�R�Q�L�G�H���E�D�V�H�G
�F�R�P�S�R�X�Q�G�V �Y�H�U�\ �D�W�W�U�D�F�W�L�Y�H �I�R�U �P�L�G���L�Q�I�U�D�U�H�G �O�L�J�K�W �H�P�L�W�W�H�U�V�� �G�H�W�H�F�W�R�U�V�� �D�V �Z�H�O�O �D�V �O�R�Q�J���Z�D�Y�H�O�H�Q�J�W�K
�R�S�W�R�H�O�H�F�W�U�R�Q�L�F �G�H�Y�L�F�H�V �V�X�F�K �D�V �W�K�H�U�P�R�S�K�R�W�R�Y�R�O�W�D�L�F�V �D�Q�G �O�D�V�H�U�V�� �7�K�H �J�U�R�Z�W�K �N�L�Q�H�W�L�F�V �R�I �W�K�H�V�H
�P�D�W�H�U�L�D�O�V �D�U�H �S�R�R�U�O�\ �X�Q�G�H�U�V�W�R�R�G�� �D�Q�G �L�P�S�R�U�W�D�Q�W �W�K�H�U�P�R�G�\�Q�D�P�L�F �D�Q�G �N�L�Q�H�W�L�F �G�D�W�D �D�U�H �P�L�V�V�L�Q�J��
�7�K�H �Z�R�U�N �S�U�H�V�H�Q�W�H�G �L�V �E�D�V�H�G �R�Q �V�L�P�X�O�D�W�L�Q�J �J�D�V���S�K�D�V�H �W�U�D�Q�V�S�R�U�W �S�K�H�Q�R�P�H�Q�D �D�Q�G �V�X�U�I�D�F�H �N�L�Q�H�W�L�F�V
�X�V�L�Q�J �F�R�P�S�X�W�D�W�L�R�Q�D�O �I�O�X�L�G �G�\�Q�D�P�L�F�V ���&�)�'���� �7�K�L�V �D�S�S�U�R�D�F�K �L�Q�Y�R�O�Y�H�V �F�R�P�S�X�W�L�Q�J �I�O�X�L�G �G�\�Q�D�P�L�F�V��
�K�H�D�W �W�U�D�Q�V�I�H�U�� �D�Q�G �V�S�H�F�L�H�V �P�D�V�V �W�U�D�Q�V�I�H�U�� �L�Q�F�O�X�G�L�Q�J �J�D�V���S�K�D�V�H �F�K�H�P�L�V�W�U�\ �D�Q�G �V�X�U�I�D�F�H �N�L�Q�H�W�L�F�V�� �$
�V�L�P�S�O�L�I�L�H�G ���' �P�R�G�H�O �L�V �H�P�S�O�R�\�H�G �Z�L�W�K �D �I�R�F�X�V �R�Q �D�G�D�S�W�D�E�L�O�L�W�\ �W�R �W�K�H �$�,�;�7�5�2�1 �3�O�D�Q�H�W�D�U�\
�5�H�D�F�W�R�U�Š�� �7�K�H �P�D�L�Q �R�E�M�H�F�W�L�Y�H �R�I �W�K�L�V �U�H�V�H�D�U�F�K �L�V �W�R �H�Q�K�D�Q�F�H �R�X�U �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �J�U�R�Z�W�K
�N�L�Q�H�W�L�F�V �D�Q�G �U�H�Y�H�D�O �W�K�H �P�D�L�Q �S�D�W�K�Z�D�\�V �O�H�D�G�L�Q�J �W�R �W�K�H �J�U�R�Z�W�K �R�I �*�D�6�E��

�0�H�W�D�O���R�U�J�D�Q�L�F �S�U�H�F�X�U�V�R�U�V �O�L�N�H �7�U�L�P�H�W�K�\�O�J�D�O�O�L�X�P ���7�0�*�D���� �W�U�L�H�W�K�\�O�J�D�O�O�L�X�P ���7�(�*�D���� �D�Q�G
�W�U�L�P�H�W�K�\�O�D�Q�W�L�P�R�Q�\ ���7�0�6�E�� �D�U�H �X�V�H�G �G�X�U�L�Q�J �W�K�H �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �R�I �*�D�6�E �0�2�&�9�' �J�U�R�Z�W�K��
�5�H�O�D�W�L�Y�H�O�\ �O�R�Z �9���,�,�, �U�D�W�L�R�V �R�I �������� �D�Q�G ������ �D�U�H �H�P�S�O�R�\�H�G �I�R�U �W�K�H �7�0�*�D���7�0�6�E �D�Q�G �7�(�*�D���7�0�6�E
�F�K�H�P�L�V�W�U�L�H�V�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �3�D�U�D�P�H�W�H�U �Y�D�U�L�D�W�L�R�Q�V �D�U�H �F�D�U�U�L�H�G �R�X�W �W�R �G�L�V�W�L�Q�J�X�L�V�K �E�H�W�Z�H�H�Q �W�K�H �H�I�I�H�F�W�V
�R�I �J�U�R�Z�W�K �W�H�P�S�H�U�D�W�X�U�H�� �I�O�R�Z �U�D�W�H�� �S�U�H�F�X�U�V�R�U �P�R�O�D�U �I�U�D�F�W�L�R�Q�� �D�V �Z�H�O�O �D�V �9���,�,�, �U�D�W�L�R�� �7�K�H
�W�H�P�S�H�U�D�W�X�U�H �U�D�Q�J�H �L�V �O�L�P�L�W�H�G �W�R ���������������ƒ�&�� �D�O�L�J�Q�L�Q�J �Z�L�W�K �W�K�H �F�R�Q�V�W�U�D�L�Q�W�V �L�P�S�R�V�H�G �E�\ �*�D�6�E
�S�U�R�S�H�U�W�L�H�V�� �$ �U�H�G�X�F�H�G �U�H�D�F�W�L�R�Q �P�H�F�K�D�Q�L�V�P�� �F�R�Q�V�L�G�H�U�L�Q�J �K�R�P�R�J�H�Q�H�R�X�V �D�Q�G �K�H�W�H�U�R�J�H�Q�H�R�X�V
�U�H�D�F�W�L�R�Q�V �L�Q �W�K�H �J�D�V �S�K�D�V�H �D�Q�G �D�W �W�K�H �J�U�R�Z�W�K �V�X�U�I�D�F�H�� �L�V �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q�W�R �W�K�H �P�R�G�H�O��

�7�K�H �P�R�G�L�I�L�H�G �7�0�*�D���7�0�6�E �D�Q�G �7�(�*�D���7�0�6�E �P�R�G�H�O�V �D�O�L�J�Q �Z�L�W�K �V�L�P�X�O�D�W�L�R�Q �U�H�V�X�O�W�V �I�U�R�P
�O�L�W�H�U�D�W�X�U�H�� �F�R�Q�I�L�U�P�L�Q�J �W�K�H �P�R�G�H�O�
�V �U�R�E�X�V�W�Q�H�V�V�� �'�H�S�H�Q�G�L�Q�J �R�Q �W�K�H �W�H�P�S�H�U�D�W�X�U�H �D�Q�G �U�H�D�F�W�R�U
�J�H�R�P�H�W�U�\�� �W�K�H �V�R�X�U�F�H �V�S�H�F�L�H�V �L�Q �W�K�H �J�D�V �S�K�D�V�H �X�Q�G�H�U�J�R �F�R�P�S�O�H�W�H �R�U �S�D�U�W�L�D�O �G�H�F�R�P�S�R�V�L�W�L�R�Q�� �)�R�U
�W�K�H �7�0�*�D���7�0�6�E �F�K�H�P�L�V�W�U�\ �X�V�H�G �L�Q �W�K�H �+�R�U�L�]�R�Q�W�D�O �7�X�E�H �5�H�D�F�W�R�U�� �W�K�H �V�L�P�X�O�D�W�H�G �J�U�R�Z�W�K �U�D�W�H
�G�H�P�R�Q�V�W�U�D�W�H�V �D �O�L�Q�H�D�U �G�H�S�H�Q�G�H�Q�F�H �R�Q �W�K�H �7�0�*�D �P�R�O�H �I�U�D�F�W�L�R�Q �D�W �������ƒ�& �G�X�H �W�R �V�O�R�Z�H�U
�G�H�F�R�P�S�R�V�L�W�L�R�Q �R�I �7�0�*�D �U�H�O�D�W�L�Y�H �W�R �7�0�6�E�� �Z�K�L�O�H �L�W �L�V �L�Q�G�H�S�H�Q�G�H�Q�W �R�I �W�K�H �7�0�6�E �P�R�O�H �I�U�D�F�W�L�R�Q��
�2�Q �W�K�H �R�W�K�H�U �K�D�Q�G�� �W�K�H �7�(�*�D���7�0�6�E �J�U�R�Z�W�K �U�D�W�H �H�[�K�L�E�L�W�V �D �V�O�L�J�K�W �V�X�E�O�L�Q�H�D�U �G�H�S�H�Q�G�H�Q�F�H �R�Q �W�K�H
�J�U�R�X�S �9 �S�U�H�F�X�U�V�R�U �P�R�O�H �I�U�D�F�W�L�R�Q �D�Q�G �D �V�O�L�J�K�W �O�L�Q�H�D�U �G�H�S�H�Q�G�H�Q�F�H �R�Q �W�K�H �7�(�*�D �P�R�O�H �I�U�D�F�W�L�R�Q �D�W
�������ƒ�&�� �6�S�H�F�L�I�L�F �J�U�R�Z�W�K �U�H�J�L�P�H�V �D�V�V�R�F�L�D�W�H�G �Z�L�W�K �W�K�H �7�0�*�D���7�0�6�E �F�K�H�P�L�V�W�U�\ �D�U�H �L�G�H�Q�W�L�I�L�H�G��
�Z�L�W�K �W�K�H �P�D�V�V �W�U�D�Q�V�S�R�U�W �U�H�J�L�P�H �G�R�P�L�Q�D�W�L�Q�J �D�W �K�L�J�K�H�U �W�H�P�S�H�U�D�W�X�U�H�V�� �D�E�R�Y�H �������ƒ�&�� �Z�K�L�O�H �E�H�O�R�Z
�W�K�L�V �W�H�P�S�H�U�D�W�X�U�H�� �V�X�U�I�D�F�H �N�L�Q�H�W�L�F�V �J�R�Y�H�U�Q �W�K�H �J�U�R�Z�W�K �S�U�R�F�H�V�V��

�,�Q �W�K�H �F�R�Q�W�H�[�W �R�I �W�K�H �$�,�; �*�� �3�O�D�Q�H�W�D�U�\ �5�H�D�F�W�R�U�Š�� �W�K�H �W�U�D�Q�V�L�W�L�R�Q �W�H�P�S�H�U�D�W�X�U�H �L�V �V�O�L�J�K�W�O�\
�V�K�L�I�W�H�G �W�R�Z�D�U�G�V �������ƒ�& �I�R�U �W�K�H �R�S�H�U�D�W�L�Q�J �J�U�R�Z�W�K �F�R�Q�G�L�W�L�R�Q�V�� �,�Q �W�K�H �7�(�*�D���7�0�6�E �F�K�H�P�L�V�W�U�\�� �D
�V�O�L�J�K�W �L�Q�F�U�H�D�V�H �L�Q �J�U�R�Z�W�K �U�D�W�H �Z�L�W�K �W�H�P�S�H�U�D�W�X�U�H �L�V �U�H�S�R�U�W�H�G�� �7�K�H �J�U�R�Z�W�K �U�D�W�H �G�H�P�R�Q�V�W�U�D�W�H�V �H�L�W�K�H�U
���V�X�E���O�L�Q�H�D�U �G�H�S�H�Q�G�H�Q�F�H �R�Q �W�K�H �P�R�O�D�U �I�O�R�Z �U�D�W�H �R�U �U�H�P�D�L�Q�V �L�Q�G�H�S�H�Q�G�H�Q�W �R�I �L�W �L�Q �R�W�K�H�U �F�D�V�H�V��
�F�R�Q�W�L�Q�J�H�Q�W �X�S�R�Q �W�K�H �J�U�R�Z�W�K �W�H�P�S�H�U�D�W�X�U�H�� �7�K�H �P�D�L�Q �U�H�D�F�W�L�R�Q �S�D�W�K�Z�D�\ �W�K�D�W �O�H�D�G�V �W�R �W�K�H �*�D�6�E
�J�U�R�Z�W�K �I�R�U �W�K�H �7�(�*�D���7�0�6�E �F�K�H�P�L�V�W�U�\ �L�V �L�G�H�Q�W�L�I�L�H�G�� �,�Q �W�K�H �F�D�V�H �R�I �$�,�; �*���� �W�K�H �J�U�R�Z�W�K �S�U�R�F�H�V�V
�R�F�F�X�U�V �R�Q�O�\ �L�Q �W�K�H �N�L�Q�H�W�L�F�D�O�O�\ �O�L�P�L�W�H�G�� �7�K�H �D�O�L�J�Q�P�H�Q�W �R�I �R�X�U �V�L�P�X�O�D�W�L�R�Q �P�R�G�H�O �Z�L�W�K �R�E�V�H�U�Y�H�G
�J�U�R�Z�W�K �W�U�H�Q�G�V �L�Q �D �Z�L�G�H �U�D�Q�J�H �R�I �J�U�R�Z�W�K �F�R�Q�G�L�W�L�R�Q�V �V�H�U�Y�H�V �D�V �D �I�R�X�Q�G�D�W�L�R�Q �I�R�U �S�U�R�F�H�V�V
�L�P�S�U�R�Y�H�P�H�Q�W �D�Q�G �R�I�I�H�U�V �E�H�Q�F�K�P�D�U�N�V �I�R�U �*�D�6�E �J�U�R�Z�W�K �L�Q �L�Q�G�X�V�W�U�L�D�O �0�2�&�9�' �U�H�D�F�W�R�U�V��
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���-�X�O�L�X�V���0�D�[�L�P�L�O�L�D�Q�V���8�Q�L�Y�H�U�V�L�W�l�W �:�•�U�]�E�X�U�J�� �3�K�\�V�L�N�D�O�L�V�F�K�H�V �,�Q�V�W�L�W�X�W�� �/�H�K�U�V�W�X�K�O �I�•�U �7�H�F�K�Q�L�V�F�K�H
�3�K�\�V�L�N�� �$�P �+�X�E�O�D�Q�G�� ���������� �:�•�U�]�E�X�U�J�� �*�H�U�P�D�Q�\

���Q�D�Q�R�S�O�X�V �$�G�Y�D�Q�F�H�G �3�K�R�W�R�Q�L�F�V �*�H�U�E�U�X�Q�Q �*�P�E�+�� �2�E�H�U�H�U �.�L�U�V�F�K�E�H�U�J ���� ���������� �*�H�U�E�U�X�Q�Q��
�*�H�U�P�D�Q�\
���Q�H�[�W�Q�D�Q�R �*�P�E�+�� �.�R�Q�U�D�G���=�X�V�H���3�O�D�W�] ���� ���������� �0�•�Q�F�K�H�Q�� �*�H�U�P�D�Q�\

�:�H �S�U�H�V�H�Q�W �L�Q�W�H�U�E�D�Q�G �F�D�V�F�D�G�H �O�D�V�H�U�V ���,�&�/�V�� �H�P�L�W�W�L�Q�J �D�W ������ �—�P �D�Q�G ������ �—�P �Z�L�W�K �K�\�E�U�L�G
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�,�Q�W�H�U�E�D�Q�G �F�D�V�F�D�G�H �O�D�V�H�U�V ���,�&�/�V�� �D�U�H �D �W�\�S�H �R�I �V�H�P�L�F�R�Q�G�X�F�W�R�U �O�D�V�H�U �W�K�D�W �R�S�H�U�D�W�H�V �L�Q �W�K�H �P�L�G��
�L�Q�I�U�D�U�H�G �U�H�J�L�R�Q �R�I �W�K�H �H�O�H�F�W�U�R�P�D�J�Q�H�W�L�F �V�S�H�F�W�U�X�P�� �7�K�H�V�H �O�D�V�H�U�V �S�R�V�V�H�V�V �X�Q�L�T�X�H �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V
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�P�H�G�L�F�D�O �G�L�D�J�Q�R�V�W�L�F�V�� �D�Q�G �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �,�&�/�V �I�H�D�W�X�U�H �D �F�D�V�F�D�G�H �V�W�U�X�F�W�X�U�H �F�R�P�S�R�V�H�G �R�I
�P�X�O�W�L�S�O�H �T�X�D�Q�W�X�P �Z�H�O�O�V�� �Z�K�L�F�K �H�Q�D�E�O�H�V �W�K�H�P �W�R �D�F�K�L�H�Y�H �K�L�J�K �H�I�I�L�F�L�H�Q�F�\�� �O�R�Z �W�K�U�H�V�K�R�O�G �F�X�U�U�H�Q�W�V��
�D�Q�G �F�R�Q�W�L�Q�X�R�X�V���Z�D�Y�H �R�S�H�U�D�W�L�R�Q �D�W �U�R�R�P �W�H�P�S�H�U�D�W�X�U�H�� �+�R�Z�H�Y�H�U�� �W�K�H�U�H �L�V �U�R�R�P �I�R�U �I�X�U�W�K�H�U
�R�S�W�L�P�L�]�D�W�L�R�Q �R�I �W�K�H �D�F�W�L�Y�H �U�H�J�L�R�Q�� �,�Q �W�K�L�V �V�W�X�G�\�� �Z�H �Z�L�O�O �H�[�D�P�L�Q�H �W�K�H �L�Q�I�O�X�H�Q�F�H �R�I �W�H�Q�V�L�O�H �D�Q�G
�F�R�P�S�U�H�V�V�L�Y�H �V�W�U�D�L�Q �R�Q �W�K�H �H�O�H�F�W�U�R�Q�L�F �V�W�U�X�F�W�X�U�H �D�Q�G �F�D�U�U�L�H�U �G�\�Q�D�P�L�F�V��

�7�K�H �U�H�V�H�D�U�F�K �L�Q�Y�R�O�Y�H�V �W�U�D�Q�V�L�H�Q�W �D�E�V�R�U�S�W�L�R�Q ���7�$�� �S�X�P�S���S�U�R�E�H �P�H�D�V�X�U�H�P�H�Q�W�V �R�I �W�\�S�H���,�, �:�4�:
�,�Q�$�V�6�E���*�D�$�V�6�E���,�Q�$�V�6�E �V�W�U�X�F�W�X�U�H�V �G�H�V�L�J�Q�H�G �I�R�U �P�L�G���L�Q�I�U�D�U�H�G �L�Q�W�H�U�E�D�Q�G �F�D�V�F�D�G�H �O�D�V�H�U�V �H�P�L�W�W�L�Q�J

�L�Q �W�K�H�V�H �P�D�W�H�U�L�D�O
�V�\�V�W�H�P�V�� �Z�K�L�F�K �L�V �F�U�L�W�L�F�D�O �I�R�U �W�K�H�L�U �S�R�W�H�Q�W�L�D�O �D�S�S�O�L�F�D�W�L�R�Q�V �L�Q �P�R�G�H���O�R�F�N�H�G �O�D�V�H�U�V�� �7�$
�P�H�D�V�X�U�H�P�H�Q�W�V �Z�H�U�H �F�R�Q�G�X�F�W�H�G �W�R �D�V�V�H�V�V �W�K�H �H�I�I�H�F�W �R�I �D�S�S�O�\�L�Q�J �F�R�P�S�U�H�V�V�L�Y�H �R�U �W�H�Q�V�L�O�H �V�W�U�D�L�Q �L�Q
�T�X�D�Q�W�X�P �Z�H�O�O�V �R�Q �F�D�U�U�L�H�U �O�L�I�H�W�L�P�H�V�� �S�D�U�W�L�F�X�O�D�U�O�\ �F�R�Q�F�H�U�Q�L�Q�J �I�X�Q�G�D�P�H�Q�W�D�O �W�U�D�Q�V�L�W�L�R�Q�V �D�Q�G �R�W�K�H�U
�L�Q�W�H�U�I�D�F�H���U�H�O�D�W�H�G �R�Q�H�V�� �$�G�G�L�W�L�R�Q�D�O�O�\�� �W�K�H �7�$ �P�H�D�V�X�U�H�P�H�Q�W�V �V�K�R�Z �V�L�J�Q�L�I�L�F�D�Q�W �F�R�U�U�H�O�D�W�L�R�Q�V
�E�H�W�Z�H�H�Q �V�R�D�N�L�Q�J �W�L�P�H �L�Q �W�K�H �J�U�R�Z�W�K �S�U�R�F�H�V�V �D�Q�G �F�D�U�U�L�H�U �O�L�I�H�W�L�P�H��

�)�X�U�W�K�H�U�P�R�U�H�� �S�K�R�W�R�U�H�I�O�H�F�W�D�Q�F�H ���3�5�� �D�Q�G �S�K�R�W�R�O�X�P�L�Q�H�V�F�H�Q�F�H ���3�/�� �P�H�D�V�X�U�H�P�H�Q�W�V �Z�H�U�H
�H�P�S�O�R�\�H�G �W�R �V�W�X�G�\ �W�K�H �E�D�Q�G �V�W�U�X�F�W�X�U�H �D�Q�G �R�S�W�L�F�D�O �S�U�R�S�H�U�W�L�H�V �R�I �W�K�H �V�D�P�S�O�H�V�� �%�R�W�K �W�K�H �3�5 �D�Q�G �3�/

�O �W�\�S�H���,�,
�W�U�D�Q�V�L�W�L�R�Q �R�I �W�K�H �T�X�D�Q�W�X�P �Z�H�O�O�V�� �D�O�R�Q�J �Z�L�W�K �D�G�G�L�W�L�R�Q�D�O �V�L�J�Q�D�O�V ���R�E�V�H�U�Y�H�G �L�Q �3�/�� �U�H�O�D�W�H�G �W�R
�S�R�W�H�Q�W�L�D�O �L�Q�W�H�U�I�D�F�H���D�W�R�P �L�Q�W�H�U�P�L�[�L�Q�J �S�U�R�F�H�V�V�H�V�� �7�K�H �R�E�V�H�U�Y�H�G �R�S�W�L�F�D�O �W�U�D�Q�V�L�W�L�R�Q�V �D�Q�G �W�K�H�L�U
�H�Q�H�U�J�L�H�V �D�O�L�J�Q�H�G �Z�H�O�O �Z�L�W�K �W�K�H�R�U�H�W�L�F�D�O �F�D�O�F�X�O�D�W�L�R�Q�V �X�V�L�Q�J �W�K�H ���N�S �I�R�U�P�D�O�L�V�P��
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�$�O�6�E���,�Q�$�V�� ���,�Q�$�V�6�E�� ���,�Q�$�V���$�O�6�E �O�D�\�H�U�V �I�H�D�W�X�U�L�Q�J �D�Q �H�Q�K�D�Q�F�H�G
�R�Y�H�U�O�D�S �L�Q�W�H�J�U�D�O �R�I �H�O�H�F�W�U�R�Q �D�Q�G �K�R�O�H �Z�D�Y�H �I�X�Q�F�W�L�R�Q�V�� �7�K�H �W�U�D�Q�V�L�W�L�R�Q �H�Q�H�U�J�\ �D�Q�G �R�Y�H�U�O�D�S
�L�Q�W�H�J�U�D�O �Z�H�U�H �F�D�O�F�X�O�D�W�H�G �I�R�U �G�L�I�I�H�U�H�Q�W �F�R�P�E�L�Q�D�W�L�R�Q �R�I �W�K�L�F�N�Q�H�V�V�H�V �R�I �,�Q�$�V��
�D�Q�G �,�Q�$�V�6�E �O�D�\�H�U�V �D�V �Z�H�O�O �D�V �G�L�I�I�H�U�H�Q�W �D�U�V�H�Q�L�F �F�R�P�S�R�V�L�W�L�R�Q�V �L�Q �,�Q�$�V�6�E �O�D�\�H�U�� �,�Q �F�R�Q�W�U�D�V�W��
�Z�H �F�D�O�F�X�O�D�W�H�G �R�Y�H�U�O�D�S �L�Q�W�H�J�U�D�O�V �D�Q�G �W�U�D�Q�V�L�W�L�R�Q �H�Q�H�U�J�L�H�V �L�Q �D �F�R�P�P�R�Q�O�\ �H�P�S�O�R�\�H�G �:��
�V�K�D�S�H�G �$�O�6�E���,�Q�$�V�����,�Q�$�V���$�O�6�E �4�: �I�R�U �G�L�I�I�H�U�H�Q�W �W�K�L�F�N�Q�H�V�V�H�V �R�I �,�Q�$�V �D�Q�G

�O�D�\�H�U�V�� �$�W �W�K�H �Z�D�Y�H�O�H�Q�J�W�K �R�I �D�S�S�U�R�[�L�P�D�W�H�O�\ ������ �—�P�� �W�K�H �R�Y�H�U�O�D�S �L�Q�W�H�J�U�D�O �R�I
�W�U�L�S�O�H �9���V�K�D�S�H�G �4�: �K�D�V �V�K�R�Z�Q �D�Q �L�Q�F�U�H�D�V�H �R�I �W�K�H �R�Y�H�U�O�D�S �L�Q�W�H�J�U�D�O �E�\ �������� ���� �7�K�L�V
�H�Q�K�D�Q�F�H�P�H�Q�W �F�R�X�O�G �S�R�W�H�Q�W�L�D�O�O�\ �H�[�W�H�Q�G �W�K�H �Z�L�Q�G�R�Z �R�I �U�R�R�P �W�H�P�S�H�U�D�W�X�U�H �S�X�O�V�H�G �R�S�H�U�D�W�L�R�Q
�R�I �L�Q�W�H�U�E�D�Q�G �F�D�V�F�D�G�H �O�D�V�H�U�V �I�U�R�P �F�X�U�U�H�Q�W �O�L�P�L�W �R�I ������ �—�P��
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�O�D�F�N �R�I �H�[�S�H�U�L�P�H�Q�W�D�O �D�V �Z�H�O�O �D�V �L�P�S�R�U�W�D�Q�W �W�K�H�U�P�R�G�\�Q�D�P�L�F �D�Q�G �N�L�Q�H�W�L�F �G�D�W�D�� �7�K�L�V �V�W�X�G�\ �H�P�S�O�R�\�V
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�N�L�Q�H�W�L�F�V�� �$ �V�L�P�S�O�L�I�L�H�G ���' �P�R�G�H�O�� �W�D�L�O�R�U�H�G �I�R�U �W�K�H �$�,�;�7�5�2�1 �3�O�D�Q�H�W�D�U�\ �5�H�D�F�W�R�U�Š�� �L�V �X�W�L�O�L�]�H�G �W�R
�L�Q�Y�H�V�W�L�J�D�W�H �*�D�6�E �J�U�R�Z�W�K �X�V�L�Q�J �P�H�W�D�O���R�U�J�D�Q�L�F �S�U�H�F�X�U�V�R�U�V �O�L�N�H �7�U�L�P�H�W�K�\�O�J�D�O�O�L�X�P ���7�0�*�D����
�W�U�L�H�W�K�\�O�J�D�O�O�L�X�P ���7�(�*�D���� �D�Q�G �W�U�L�P�H�W�K�\�O�D�Q�W�L�P�R�Q�\ ���7�0�6�E���� �7�K�H �U�H�V�H�D�U�F�K �I�R�F�X�V�H�V �R�Q �H�O�X�F�L�G�D�W�L�Q�J
�J�U�R�Z�W�K �N�L�Q�H�W�L�F�V �D�Q�G �L�G�H�Q�W�L�I�\�L�Q�J �N�H�\ �S�D�W�K�Z�D�\�V �I�R�U �*�D�6�E �J�U�R�Z�W�K�� �3�D�U�D�P�H�W�H�U �Y�D�U�L�D�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J
�J�U�R�Z�W�K �W�H�P�S�H�U�D�W�X�U�H�� �I�O�R�Z �U�D�W�H�� �S�U�H�F�X�U�V�R�U �P�R�O�D�U �I�U�D�F�W�L�R�Q�� �D�Q�G �9���,�,�, �U�D�W�L�R�� �D�U�H �H�[�S�O�R�U�H�G �Z�L�W�K�L�Q �D
�W�H�P�S�H�U�D�W�X�U�H �U�D�Q�J�H �R�I ���������������ƒ�&�� �$ �U�H�G�X�F�H�G �U�H�D�F�W�L�R�Q �P�H�F�K�D�Q�L�V�P�� �H�Q�F�R�P�S�D�V�V�L�Q�J �K�R�P�R�J�H�Q�H�R�X�V
�D�Q�G �K�H�W�H�U�R�J�H�Q�H�R�X�V �U�H�D�F�W�L�R�Q�V�� �L�V �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q�W�R �W�K�H �P�R�G�H�O��
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�W�K�H �P�R�G�H�O�
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�I�D�E�U�L�F�D�W�H�G�� �2�X�U �U�H�V�X�O�W�V �V�K�R�Z �W�K�D�W �W�K�H �'�%�7 �/�(�' �Q�R�W �R�Q�O�\ �S�U�R�G�X�F�H�V �E�U�L�J�K�W�H�U �H�O�H�F�W�U�R�O�X�P�L�Q�H�V�F�H�Q�F�H
�S�H�D�N�V �W�K�D�Q �U�H�J�X�O�D�U �/�(�'�V �E�X�W �D�O�V�R �P�D�W�F�K�H�V �Z�H�O�O �Z�L�W�K �W�U�D�Q�V�P�L�V�V�L�R�Q�� �D�V �Z�H�O�O �D�V �W�K�H�R�U�H�W�L�F�D�O
�S�U�H�G�L�F�W�L�R�Q�� �D�V �V�K�R�Z�Q �L�Q �)�L�J�� ���� �D�� �7�K�L�V �F�R�Q�I�L�U�P�V �W�K�H �H�I�I�H�F�W�L�Y�H�Q�H�V�V �R�I �W�K�H �'�%�7 �G�H�V�L�J�Q�� �$ �V�L�J�Q�L�I�L�F�D�Q�W
�F�R�U�U�H�O�D�W�L�R�Q �Z�D�V �R�E�V�H�U�Y�H�G �E�H�W�Z�H�H�Q �W�K�H �U�H�V�X�O�W�V�� �D�V �V�K�R�Z�Q �L�Q �)�L�J�� ���� �E�� �7�K�H �L�Q�W�U�R�G�X�F�W�L�R�Q �R�I �'�%�7��
�H�Q�K�D�Q�F�H�G �*�D�6�E �4�5 �/�(�' �U�H�S�U�H�V�H�Q�W�V �D �S�L�Y�R�W�D�O �D�G�Y�D�Q�F�H�P�H�Q�W �L�Q �T�X�D�Q�W�X�P �R�S�W�R�H�O�H�F�W�U�R�Q�L�F�V�� �V�K�R�Z�L�Q�J
�S�U�R�P�L�V�L�Q�J �S�R�W�H�Q�W�L�D�O �I�R�U �D�S�S�O�L�F�D�W�L�R�Q�V �L�Q �Y�H�U�W�L�F�D�O���F�D�Y�L�W�\ �V�X�U�I�D�F�H���H�P�L�W�W�L�Q�J �O�D�V�H�U�V �D�Q�G �6�3�/�(�'�V�� �Z�K�L�F�K
�D�U�H �F�U�X�F�L�D�O �L�Q �T�X�D�Q�W�X�P �L�Q�I�R�U�P�D�W�L�R�Q �W�H�F�K�Q�R�O�R�J�\ �D�Q�G �R�S�W�L�F�D�O �V�F�L�H�Q�F�H�V�� �2�X�U �U�H�V�X�O�W�V �K�L�J�K�O�L�J�K�W �W�K�H
�H�V�V�H�Q�W�L�D�O �U�R�O�H �R�I �W�\�S�H���,�, �4�5 �G�H�Y�L�F�H�V �L�Q �L�P�S�U�R�Y�L�Q�J �W�K�H �G�H�Y�L�F�H �S�H�U�I�R�U�P�D�Q�F�H �I�R�U �Q�H�[�W���J�H�Q�H�U�D�W�L�R�Q
�R�S�W�L�F�D�O �D�Q�G �T�X�D�Q�W�X�P �W�H�F�K�Q�R�O�R�J�L�H�V��

�)�L�J�X�U�H ���� ���D�� �(�O�H�F�W�U�R�O�X�P�L�Q�H�V�F�H�Q�F�H �L�Q�W�H�Q�V�L�W�\ �Y�V�� �Z�D�Y�H�O�H�Q�J�W�K �I�R�U �'�%�7 �4�5 �/�(�' ���P�D�L�Q�� �D�Q�G �Q�R�U�P�D�O �4�5 �/�(�' ���L�Q�V�H�W���� ���E��
�&�R�P�S�D�U�L�V�R�Q �R�I �V�L�P�X�O�D�W�H�G ���E�O�D�F�N�� �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �'�%�7 �W�U�D�Q�V�P�L�V�V�L�R�Q ���E�O�X�H���� �7�K�H �U�H�G �O�L�Q�H �L�V �W�K�H �'�%�7 �/�(�' �H�P�L�V�V�L�R�Q �Q�R�U�P�D�O�L�]�H�G
�E�\ �Q�R�U�P�D�O �/�(�' �H�P�L�V�V�L�R�Q��

���&�X�U�L�H �J�U�D�Q�W �D�J�U�H�H�P�H�Q�W �Q�ƒ �������������� �S�U�R�M�H�F�W �4�X�D�Q�W�L�P�R�Q�\��
�>���@ �&�� �<�� �/�X�H�W �D�O�� �1�D�W�� �1�D�Q�R�W�H�F�K�Q�R�O���������� ������������������ �������������� �>���@ �3�� �'�� �+�R�G�J�V�R�Q�H�W �D�O���$�S�S�O�L�H�G �3�K�\�V�L�F�V �/�H�W�W�H�U���������� �� ��������������
�>���@ �3�� �'�� �+�R�G�J�V�R�Q�H�W �D�O�� �-�R�X�U�Q�D�O �R�I �$�S�S�O�L�H�G �3�K�\�V�L�F�V���������� �� ��������������
�>���@ �0�� �+�D�\�Q�H�H�W �D�O�� �6�L�Q�J�O�H �S�K�R�W�R�Q �V�R�X�U�F�H�� �S�D�W�H�Q�W �D�S�S�O�L�F�D�W�L�R�Q�� �:�2���������������������$�� ��������������
�>���@ �5�� �7�L�P�P�H�W �D�O���-�� �9�D�F�� �6�F�L�� �7�H�F�K�Q�R�O�� �%������ ���������� �������������������� ��������������
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�;�L�X�[�L�Q �;�L�D���������3�H�W�H�U �'�� �+�R�G�J�V�R�Q���������0�D�Q�X�V �+�D�\�Q�H��
�
�O�H�D�G �S�U�H�V�H�Q�W�H�U
���[���[�L�D���#�O�D�Q�F�D�V�W�H�U���D�F���X�N�� �/�D�Q�F�D�V�W�H�U �8�Q�L�Y�H�U�V�L�W�\�� �8�.
���4�X�L�Q�D�V �7�H�F�K�Q�R�O�R�J�\ �/�L�P�L�W�H�G�� �8�.

�'�5�$�0 �D�Q�G �I�O�D�V�K �S�U�H�Y�D�L�O �L�Q �F�R�P�S�X�W�H�U �P�H�P�R�U�L�H�V�� �V�H�U�Y�L�Q�J �D�V �P�D�L�Q �P�H�P�R�U�\ �D�Q�G �G�D�W�D �V�W�R�U�D�J�H
�U�H�V�S�H�F�W�L�Y�H�O�\�� �Z�L�W�K �W�K�H�L�U �F�R�P�S�O�H�P�H�Q�W�D�U�\ �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �S�U�R�Y�L�G�L�Q�J �D �E�D�O�D�Q�F�H �R�I �V�S�H�H�G�� �Q�R�Q��
�Y�R�O�D�W�L�O�L�W�\ �D�Q�G �F�R�V�W�� �%�X�L�O�W �I�U�R�P �D �W�U�D�Q�V�L�V�W�R�U���F�D�S�D�F�L�W�R�U �����7�����&�� �V�W�U�X�F�W�X�U�H�� �'�5�$�0 �U�H�T�X�L�U�H�V �S�H�U�L�R�G�L�F
�U�H�I�U�H�V�K�L�Q�J �D�Q�G �W�K�X�V �V�X�I�I�H�U�V �G�D�W�D �O�R�V�V �Z�K�H�Q �S�R�Z�H�U �L�V �R�I�I�� �7�R �W�K�H �F�R�Q�W�U�D�U�\�� �I�O�D�V�K �K�R�O�G�V �F�K�D�U�J�H�V �Y�L�D
�D �W�K�L�F�N �R�[�L�G�H �O�D�\�H�U �K�H�Q�F�H �Q�R �S�R�Z�H�U �V�X�S�S�O�\ �L�V �Q�H�H�G�H�G �I�R�U �U�H�W�D�L�Q�L�Q�J �W�K�H �G�D�W�D�� �+�R�Z�H�Y�H�U�� �L�W �Q�H�H�G�V �D
�O�D�U�J�H�U �Y�R�O�W�D�J�H �D�Q�G �O�R�Q�J�H�U �W�L�P�H �W�R �F�K�D�Q�J�H �W�K�H �E�L�Q�D�U�\ �Y�D�O�X�H �W�K�D�Q �'�5�$�0�� �V�R �K�D�V �S�R�R�U
�S�U�R�J�U�D�P���H�U�D�V�H �S�H�U�I�R�U�P�D�Q�F�H �D�Q�G �F�D�W�D�V�W�U�R�S�K�L�F �Z�H�D�U �R�F�F�X�U�V �D�I�W�H�U �D �U�H�O�D�W�L�Y�H�O�\ �O�R�Z �Q�X�P�E�H�U �R�I

�X�Q�L�Y�H�U�V�D�O �P�H�P�R�U�\
�G�H�O�L�Y�H�U�V �W�K�H �V�S�H�H�G�� �H�Q�G�X�U�D�Q�F�H �D�Q�G �R�W�K�H�U �D�G�Y�D�Q�W�D�J�H�V �R�I �'�5�$�0 �D�V �Z�H�O�O �D�V �W�K�H �Q�R�Q���Y�R�O�D�W�L�O�L�W�\ �R�I
�I�O�D�V�K �K�D�V �E�H�H�Q �F�R�Q�V�L�G�H�U�H�G �W�R �E�H �S�D�U�D�G�R�[��

�8�/�7�5�$�5�$�0�� �D �,�,�,���9 �F�R�P�S�R�X�Q�G �V�H�P�L�F�R�Q�G�X�F�W�R�U �P�H�P�R�U�\�� �W�D�F�N�O�H�V �W�K�H �G�L�O�H�P�P�D �E�\ �H�P�S�O�R�\�L�Q�J
�D �W�U�L�S�O�H���E�D�U�U�L�H�U �U�H�V�R�Q�D�Q�W���W�X�Q�Q�H�O�O�L�Q�J �V�W�U�X�F�W�X�U�H ���7�%�5�7�� �W�R �U�H�S�O�D�F�H �W�K�H �R�[�L�G�H �I�R�X�Q�G �L�Q �W�K�H
�F�R�Q�Y�H�Q�W�L�R�Q�D�O �I�O�D�V�K �V�W�U�X�F�W�X�U�H�� �7�K�H �E�D�Q�G �R�I�I�V�H�W�V �E�H�W�Z�H�H�Q �,�Q�$�V �D�Q�G �$�O�6�E �L�Q �W�K�H �7�%�5�7 �N�H�H�S �W�K�H
�F�K�D�U�J�H�V �W�U�D�S�S�H�G �L�Q �W�K�H �I�O�R�D�W�L�Q�J �J�D�W�H �X�Q�W�L�O �L�W �E�H�F�R�P�H�V �H�O�H�F�W�U�L�F�D�O�O�\ �W�U�D�Q�V�S�D�U�H�Q�W �Z�K�H�Q �D�S�S�U�R�S�U�L�D�W�H
�E�L�D�V �L�V �D�S�S�O�L�H�G�� �7�K�H�U�H�I�R�U�H�� �8�/�7�5�$�5�$�0 �R�I�I�H�U�V �Q�R�Q���Y�R�O�D�W�L�O�L�W�\ �D�V �Z�H�O�O �D�V �V�S�H�H�G�� �7�K�H �7�%�5�7
�D�O�O�R�Z�V �R�U�G�H�U�V �R�I �P�D�J�Q�L�W�X�G�H �O�R�Z�H�U �V�Z�L�W�F�K�L�Q�J �H�Q�H�U�J�L�H�V �W�R �E�H �D�F�K�L�H�Y�H�G �F�R�P�S�D�U�H�G �W�R �R�W�K�H�U �P�H�P�R�U�\
�W�H�F�K�Q�R�O�R�J�L�H�V �>���@�� �6�L�P�X�O�D�W�L�R�Q�V �R�I �W�K�H �7�%�5�7 �K�D�Y�H �V�K�R�Z�Q �W�K�D�W �L�W �L�V �U�R�E�X�V�W �D�J�D�L�Q�V�W �O�D�\�H�U �W�K�L�F�N�Q�H�V�V
�Y�D�U�L�D�W�L�R�Q�V�� �Z�K�L�F�K �F�D�Q �K�D�S�S�H�Q �G�X�U�L�Q�J �V�D�P�S�O�H �J�U�R�Z�W�K �>���@�� �L�Q�G�L�F�D�W�L�Q�J �J�U�H�D�W �S�R�W�H�Q�W�L�D�O �I�R�U �W�K�H
�Y�R�O�X�P�H �S�U�R�G�X�F�W�L�R�Q�� �&�R�P�S�D�W�L�E�L�O�L�W�\ �Z�L�W�K �V�H�P�L�F�R�Q�G�X�F�W�R�U �P�D�Q�X�I�D�F�W�X�U�L�Q�J �Z�D�V �Y�D�O�L�G�D�W�H�G �E�\
�H�[�S�H�U�L�H�Q�W�L�D�O �Y�H�U�L�I�L�F�D�W�L�R�Q �R�I �8�/�7�5�$�5�$�0 �Z�L�W�K �D �J�D�W�H �G�L�P�H�Q�V�L�R�Q �R�I ���� �—�P �R�Q �6�L �V�X�E�V�W�U�D�W�H �>���@��

�3�U�H�Y�L�R�X�V �V�L�P�X�O�D�W�L�R�Q �Z�R�U�N �I�R�F�X�V�H�G �R�Q �W�K�H �O�D�\�H�U �Y�D�U�L�D�W�L�R�Q �Z�K�L�F�K �F�D�Q �K�D�S�S�H�Q �G�X�U�L�Q�J �P�R�O�H�F�X�O�D�U
�E�H�D�P �H�S�L�W�D�[�\ ���0�%�(�� �D�V �W�K�H �W�K�L�Q�Q�H�V�W �7�%�5�7 �E�D�U�U�L�H�U �O�D�\�H�U �F�R�Q�W�D�L�Q�V �R�Q�O�\ �W�Z�R �P�R�Q�R�O�D�\�H�U�V��
�+�R�Z�H�Y�H�U�� �V�W�X�G�L�H�V �X�V�L�Q�J �F�U�R�V�V���V�H�F�W�L�R�Q�D�O �L�P�D�J�L�Q�J �E�\ �H�O�H�F�W�U�R�Q �P�L�F�U�R�V�F�R�S�\ �K�D�Y�H �U�H�Y�H�D�O�H�G �W�K�D�W
�L�Q�W�H�U�I�D�F�H �D�O�O�R�\�L�Q�J �L�V �D�Q �D�G�G�L�W�L�R�Q�D�O �L�V�V�X�H�� �6�L�P�X�O�D�W�L�R�Q�V �X�V�L�Q�J �Q�H�[�W�D�Q�R �>���@ �F�R�Q�F�H�U�Q�L�Q�J �L�Q�W�H�U�I�D�F�H
�D�O�O�R�\�L�Q�J �R�I �V�H�Y�H�U�D�O �Y�D�U�L�D�W�L�R�Q�V �L�Q �W�K�H �7�%�5�7 �K�H�W�H�U�R�V�W�U�X�F�W�X�U�H �D�U�H �G�L�V�F�X�V�V�H�G �D�Q�G �S�U�H�V�H�Q�W�H�G�� �5�H�V�X�O�W�V
�V�K�R�Z�V �W�K�D�W �D�O�O�R�\�L�Q�J �L�Q �W�K�H �,�Q�$�V �T�X�D�Q�W�X�P �Z�H�O�O �L�V �P�R�U�H �G�H�W�U�L�P�H�Q�W�D�O �W�K�D�Q �L�Q �E�D�U�U�L�H�U �Z�K�L�F�K �R�Q�O�\
�S�X�V�K�H�V �W�K�H �W�X�Q�Q�H�O�O�L�Q�J �Y�R�O�W�D�J�H �W�R �K�L�J�K�H�U �O�H�Y�H�O�� �K�R�Z�H�Y�H�U �Q�R�Q�H �R�I �W�K�H �D�O�O�R�\�L�Q�J �F�D�V�H�V �V�L�P�X�O�D�W�H�G �W�R
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