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DISCLAIMER 

The Faculty of Science and Engineering has made all reasonable efforts to ensure 
that the information contained within this publication is accurate and up-to-date 
when published but can accept no responsibility for any errors or omissions.  

The Faculty of Science and Engineering reserves the right to revise, alter or 
discontinue degree programmes or modules and to amend regulations and 
procedures at any time, but every effort will be made to notify interested parties.  

It should be noted that not every module listed in this handbook may be available 
every year, and changes may be made to the details of the modules. You are 
advised to contact the Faculty of Science and Engineering directly if you require 
further information.  

ACADEMIC YEAR 2022/2023 

Full semester and term dates are available here. 

IMPORTANT 

Swansea University and the Faculty of Science of Engineering takes any form of academic 
misconduct very seriously. In order to maintain academic integrity and ensure that the 
quality of an Award from Swansea University is not diminished, it is important to ensure 
that all students are judged on their ability. No student should have an unfair advantage 
over another as a result of academic misconduct, whether this is in the form of Plagiarism, 
Collusion or Commissioning.  

It is important that you are aware of the guidelines governing Academic Misconduct within 
the University/Faculty of Science and Engineering and the possible implications. The Faculty 
of Science and Engineering will not take intent into consideration and in relation to an 
allegation of academic misconduct - there can be no defence that the offence was 
committed unintentionally or accidentally.  

Please ensure that you read the University webpages covering the topic – procedural 
guidance here and further information here. You should also read the Faculty Part One 
handbook fully, in particular the pages that concern Academic Misconduct/Academic 
Integrity. You should also refer to the Faculty of Science and Engineering proof-reading 
policy and this can be found on the Community HUB on Canvas, under Course Documents.  

https://www.swansea.ac.uk/study/semesterandtermdates/
https://myuni.swansea.ac.uk/academic-life/academic-regulations/assessment-and-progress/academic-misconduct-procedure/
https://myuni.swansea.ac.uk/academic-life/academic-misconduct/
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WELCOME TO THE FACULTY OF SCIENCE AND ENGINEERING 

Whether you are a new or a returning student, we could not be happier to be on this journey with 
you. 

This has been a challenging period for everyone. The COVID-19 pandemic has prompted a huge 
change in society as well as how we deliver our programmes at Swansea University and the way in 
which you study, research, learn and collaborate. We have been working hard to make sure you will 
have or continue to having an excellent experience with us. 

We have further developed some exciting new approaches that I know you will enjoy, both on 
campus and online, and we cannot wait to share these with you. 

At Swansea University and in the Faculty of Science & Engineering, we believe in working in 
partnership with students. We work hard to break down barriers and value the contribution of 
everyone. Our goal is an inclusive community where everyone is respected, and everyone’s 
contributions are valued. Always feel free to talk to academic staff, administrators, and your fellow 
students - I’m sure you will find many friendly helping hands ready to assist you.  

We all know this period of change will continue and we will need to adapt and innovate to continue 
to be supportive and successful. At Swansea we are committed to making sure our students are fully 
involved in and informed about our response to challenges.  

In the meantime, learn, create, collaborate, and most of all – enjoy yourself! 

Professor Johann (Hans) Sienz 
Interim Pro-Vice Chancellor/Interim Executive Dean 
Faculty of Science and Engineering 
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Faculty of Science and Engineering 

Interim Pro-Vice Chancellor/ 
Interim Executive Dean Professor Johann Sienz 

Head of Operations Mrs Ruth Bunting 

Associate Dean – Student Learning and 
Experience (SLE)  Professor Paul Holland 

School of Engineering and Applied Sciences 
Head of School:  Professor Serena Margadonna 

School Education Lead Professor Simon Bott  
Head of Materials Science and Engineering Professor Dave Worsley  
EngD Materials, Modelling and 
Manufacturing Programme Director Prof. James Sullivan j.h.sullivan@swansea.ac.uk 

CONTACTS 

If you have any questions about the programme, please contact your supervisors or a 
member of the Materials and Manufacturing Academy (M2A) Team (refer below).   

Position Name Contact Details 

Programme Director Prof. James Sullivan j.h.sullivan@swansea.ac.uk

Programme Director Prof. David Penney d.penney@swansea.ac.uk

Programme Director Prof. Richard Johnston r.johnston@swansea.ac.uk

Programme Director Dr Andrew Rees andrew.rees@swansea.ac.uk 

M2A Operations Manager Dr David Warren d.j.warren@swansea.ac.uk
01792 606541/ 07702 856704   

M2A Project Co-ordinator Dr Ben Cockings b.j.cockings@swansea.ac.uk

M2A Coatings Project Co-ordinator Dr Thomas Lewis thomas.lewis@swansea.ac.uk 
07541 773385 

M2A Project Co-ordinator Dr Vivienne Jenkins v.e.jenkins@swansea.ac.uk
01792 602557/ 07889 231714 

M2A Office Manager Beverley Williams b.j.williams@swansea.ac.uk
01792 295242 

M2A E-Learning Graphic 
Designer & Developer Paul Harries p.a.harries@swansea.ac.uk

07793 556273   
M2A Exams, Assessment and Senior 
Finance Administrator Hayley McAuliffe h.r.mcauliffe@swansea.ac.uk

01792 606919 

M2A Finance Officer Vicky Thomas v.j.thomas@swansea.ac.uk
01792 513721  

M2A CDT Administrator and 
Academic Quality Officer Rebecca White r.j.white@swansea.ac.uk

01792 606520   

M2A Finance Assistant Joanne Peters Joanne.peters@swansea.ac.uk 
01792 513099 

mailto:j.h.sullivan@swansea.ac.uk
mailto:j.h.sullivan@swansea.ac.uk
mailto:d.penney@swansea.ac.uk
mailto:r.johnston@swansea.ac.uk
mailto:andrew.rees@swansea.ac.uk
mailto:d.j.warren@swansea.ac.uk
mailto:b.j.cockings@swansea.ac.uk
mailto:thomas.lewis@swansea.ac.uk
mailto:v.e.jenkins@swansea.ac.uk
mailto:b.j.williams@swansea.ac.uk
mailto:p.a.harries@swansea.ac.uk
mailto:h.r.mcauliffe@swansea.ac.uk
mailto:v.j.thomas@swansea.ac.uk
mailto:r.j.white@swansea.ac.uk
mailto:Joanne.peters@swansea.ac.uk
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M2A OFFICE 

For COATED M2A specific enquiries please email m2a@swansea.ac.uk and send any 
ordering enquiries to m2apurchasing@swansea.ac.uk.  The M2A Project Team are based in 
Room A201a, Engineering East, with exception of the Programme Directors.  The team can 
help with ordering equipment for your project, printing posters for conferences, theme 
review and project related issues as well as being the contact for absences and booking of 
annual leave.   

FACULTY OF SCIENCE AND ENGINEERING RECEPTION AREAS 

The Faculty of Science and Engineering has two Reception areas – Engineering Central (Bay 
Campus) and Wallace 223c (Singleton Park Campus).  Reception can advise on a range of 
matters; from booking meeting rooms, to acting as a ‘gateway’ to staff within the Faculty.    

Standard Reception opening hours are Monday-Friday 9am-5pm.   

Email: fse-reception@swansea.ac.uk (Monday-Friday, 9am-5pm). 

Call:  +44 (0) 1792 295514 (Monday - Friday, 9am - 4pm). 

Visit:  In person.  Engineering Central (Bay Campus) and Wallace 223c (Singleton Park Campus). 

STUDENT SUPPORT 

If you wish to speak to someone outside of your supervisory Team/ the M2A Team, it is 
recommended that you contact the Student Support Team which provides dedicated and 
professional support to all students in the Faculty of Science and Engineering.  Should you 
require assistance, have any questions, be unsure what to do or are experiencing difficulties 
with your studies or in your personal life, the team can offer direct help and advice, plus 
signpost you to further sources of support within the University.  There are lots of ways to 
get information and contact the team: 

Email:  studentsupport-scienceengineering@swansea.ac.uk (Monday-Friday, 9am-5pm). 

Call:  +44 (0) 1792 295514 and 01792 6062522 (Monday-Friday, 10am-12pm, 2-4pm). 

Zoom:  By appointment.  You can email, and if appropriate the Team will share a link to the 
Zoom calendar for students to select a date/time to meet. 

The current student webpages also contain useful information and links to other resources: 
https://myuni.swansea.ac.uk/fse/coe-student-info/. 

mailto:m2a@swansea.ac.uk
mailto:m2apurchasing@swansea.ac.uk
mailto:fse-reception@swansea.ac.uk
mailto:studentsupport-scienceengineering@swansea.ac.uk
https://myuni.swansea.ac.uk/fse/coe-student-info/
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INTRODUCTION TO THE ENGD PROGRAMME 

The Engineering Doctorate (EngD) in Materials, Modelling and Manufacturing at Swansea 
University is a professional four-year research degree undertaken in partnership between 
the University and a diverse range of organisations within the engineering sector. 

The Engineering and Physical Sciences Research Council (EPSRC) regard the EngD scheme as 
highly prestigious, and you will be referred to as a ‘Research Engineer’ (RE) to emphasise the 
professional nature of the degree.  

Funding for those on the EngD is primarily via the Engineering and Physical Sciences 
Research Council (EPSRC) Centre for Doctoral Training (CDT) in Functional Industrial 
Coatings, a £4.5 million project funded by UK Government via UK Research and Innovation 
(UKRI).  The CDT is focused on providing a total of 50 EngD REs during the lifespan of the 
grant with the technical and research excellence to develop and manufacture new 
functional industrial coatings and to gain the professional skills to become industry and 
academic leaders. 

Coatings are abundant throughout day-to-day life and ensure the function, durability and 
aesthetics of millions of products and processes.  The use of coatings is essential across 
multiple sectors including construction, automotive, aerospace, packaging and energy; 
however, today, there is a focus for them to be sustainably sourced and easily recycled. 
Projects supported by the CDT will cover everything from substrate and coating formulations 
though to corrosion performance and end of life.   

COATED M2A 
The Materials and Manufacturing Academy (M2A) is a £25 million project funded by the 
European Social Fund (ESF) via the Welsh European Funding Office (WEFO) and 
encompassing the prestigious COATED brand of the EPSRC CDT in Functional Industrial 
Coatings. The aim of the project is to increase the affluence of Wales and the UK by 
delivering highly skilled individuals that can enter the industrial sector and drive 
the knowledge economy, improving employment prospects and prosperity for all.   

The EngD will combine a challenging PhD-style research project/thesis conducted 
with industry together with activities comprising formal training (modules), informal 
training (for example, quarterly theme reviews) and organised events such as the COATED 
M2A Annual Conference to broaden your industrial experience.  
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TRAINING PROGRAMME STRUCTURE 

The training element of the programme will consist both of formal training (via examined 
lecture courses) together with informal training. 

1) FORMAL TRAINING

The training programme typically comprises of 180-190 credits with: 
• 110-120 credits of technical training delivered primarily in year 1 to provide a

technical foundation for the research project; and
• 60 credits of professional skills delivered across years 1-4 to facilitate progression

into employment.

The functional coatings modules reflect the current areas of industrial demand, the focus of 
the EPSRC and the recommendations of the Steering Committee.  

The technical modules and interpersonal skills are front loaded in year 1 of the course, being 
conducted between October and February and then this is followed by the ‘Literature 
Review’ module commencing in March. 

Additionally, research engineers attend EGTM38 ‘Elements of Materials Selection’.  The 
module is optional for Materials Science and Engineering graduates; however, those that 
wish to gain the 10 credits for this module must attend the lectures and successfully pass 
the closed book examination.   

It should be emphasised that the EngD is a research degree and not a taught doctorate; 
however, to allow formal recognition of the training component, each section of the taught 
programme is examined and assigned credits. REs must successfully complete the 180-190 
credits of training, passing each component with a mark of over 50%.       

The modules are assessed through a mixture of formal examinations, assignments and 
laboratory practicals.  As stated previously, the technical training is focused on year 1 to 
assist you with progression onto your research project.  

Table 1 lists all modules and descriptors can be found at Appendix 1.  The profile of modules 
and assessment methods for each year are shown in Table 2.  Year 3 has only one training 
module to maximise research output during this period.  
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Table 1 – portfolio of technical and professional skills modules  
All modules are 10 credits unless specified.  Refer to Appendix 1 for module descriptors. 

* EGTM38 ‘Elements of Materials Selection’ is optional for Materials Engineering graduates.
** ‘Responsible Research and Innovation’ is compulsory but non-credit bearing.

Functional Coatings Technical Modules Professional Skills Modules 

EGTM38 Elements of Materials Selection* EGGM00 
Ethics in Engineering 

EGSM03 
Literature Review of Industrial Problem (30 credits) 

EGSM02 
Interpersonal Skills for Engineers 

EGSM06 
Deposition of Functional Materials by Printing and Coating 

EGSM08 
Economic Appraisal of Engineering Projects 

EGSM11 
Public Engagement and Science Communication 

EGSM09 
Industrial Process Control and Optimisation 

EGSM12 
Applied Instrumental and Analytical Techniques 

EGSM10 
Entrepreneurship for Research Engineers 

EGTM101 
Application of Metallic Coatings 

EGSM34 
Leadership and Complexity Management 

EGTM102 
Substrate Technology for Functional Coatings Responsible Research and Innovation** 

 EGTM103 
Degradation of Materials 

EGTM104 
Organic Coatings 

EGTM98 
Electrochemistry 

EGTM99 
Functional Coatings 
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Table 2 – year by year profile of modules and assessment methodologies 
Note: Assessment method may be subject to change 

Year 1 – Total 130-140 credits 

Functional Coatings Technical Modules 
EGSM03 Literature Review of Industrial Problem Written report – individual (75%) & Viva (25%) 
EGSM06 Deposition of Functional Materials by Printing & 

Coating 
Examination (50% & Coursework (50%) – technical report 

EGSM12 Applied Instrumental and Analytical Techniques Assignment (100%) – essay (3000 words) 
EGTM101 Application of Metallic Coatings Examination (100%) 
EGTM102 Substrate Technology for Functional Coatings Examination (100%) 
EGTM103 Degradation of Materials Coursework (50%) – questions & case studies and Online 

Multiple-Choice Questions/Canvas Test (50%) 
EGTM104 Organic Coatings Other (100%) - report 
EGTM98 Electrochemistry Examination (100%) 
EGTM99 Functional Coatings Assignment (100%) - 4 page report 
 

Additionally, REs may take: 
EGTM38 Elements of Materials Selection Assignment (100%) – essay (3000 words) 

Professional Skills Modules 
EGSM02 Interpersonal Skills for Engineers Presentation (50%), Assignment (50%) – abstract & project 

plan; Group Work – practical (0%) 
EGSM09 Industrial Process Control and Optimisation Other (100%) – computer-based assignment 
N/A Responsible Research and Innovation Assessment, but non-credit bearing 

Year 2 – Total 20 credits 

Professional Skills Modules 
EGGM00 Ethics in Engineering Assignment (80%) – essay (2000 words) & presentation (20%) 
EGSM10 Entrepreneurship for Research Engineers Other (100%) - Group project (Lean canvas 30%, Supporting 

documents 30%, Presentation 30% & Peer Review 10%). 

Year 3 – Total 10 credits 

Functional Coatings Technical Modules 

EGSM11 Public Engagement and Science 
Communication 

Other (100%) – attendance at Royal Institution workshops. 
Submission of a document outlining a proposal for an 
outreach & engagement event at the Swansea Science 
Festival & a draft Research as Art piece. 

Year 4 – Total 20 credits 

Professional Skills Modules 
EGSM08 Economic Appraisal of Engineering Projects Other (100%) - computer based assignment 
EGSM34 Leadership and Complexity Management Coursework (100%) – self & team diagnostic report (1000 

words) and presentation 
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Module Delivery 

Modules will be delivered in an intensive two-week format with three to four days of formal 
lectures in week one with the assessment at the end of week two. This intensive delivery has 
proved popular with past cohorts and permits attendance of industrial delegates to the 
courses.  The exception to this is the 30 credit ‘Literature Review’ module that will be 
conducted & assessed within a three-month period. Modules will typically run once per 
year.  

If you fail to pass the module or miss the module through illness you will be required to 
take/re-sit the module at the earliest available opportunity; typically, during the next 
academic session.  

The Academic Regulations for the Degree of Professional Doctorate outline that: 

• Candidates are required to sit examinations at the time specified by the
Faculty/School and/or to submit assignments by the specified deadlines.  Failure to
sit an examination or submit work by the specified date will result in a mark of 0%
being recorded.

• The pass mark for all training modules shall be 50% and there shall be no condoned
failures.

• Candidates shall be given one opportunity to redeem a failed training module.  All
failed training modules must be redeemed within the maximum period of
candidature.

• Candidates who pass the training module at the second attempt/ re-sit shall obtain
an uncapped mark.

• Failure of a training module at the second attempt shall result in the Faculty/School
recommending to the Progression and Awards Board that the candidate either:

o be required to withdraw from the programme;
o be required to withdraw from the programme and the University.

• Candidates who fail more than one training module shall be required to attend an
interview with the Programme Director and Industrial/Professional representatives.
If as a result of this interview the Faculty/School recommends that the candidate be
withdrawn, the Progression and Awards Board will require a candidate to withdraw
from the programme with immediate effect.

Chartered Engineering status 

On completion of the EngD, you will have accrued 180-190 credits at FEHQ level 7. This fact 
should be beneficial in counting towards the further learning (beyond an undergraduate 
degree) required by Professional Engineering bodies for award of Chartered Engineer status. 
The modules have been designed with reference to the Engineering Council’s UK-SPEC for 
Chartership to ensure that the training programme provides maximum benefit to you in 
terms of continuing professional development.  
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2) INFORMAL TRAINING

There will also be a component of informal training; this will include for example, 
production of quarterly reports, an impact poster, quarterly theme review presentations 
and an annual report.  Such tasks will provide you with ample opportunities to improve your 
written and presentation skills. There will also be a range of other informal learning 
opportunities, for example, health and safety and equipment training where required and 
completion of University on-line training covering for example, ‘General Data Protection 
Regulation – data protection briefing’, ‘Equality, Diversity and Inclusivity’ and ‘Unconscious 
Bias’.  All REs must aim to participate in a minimum of one outreach event per annum.  Such 
opportunities are compulsory but will be non-examined and as such not credit bearing 
modules. 

RESEARCH PROJECT/THESIS 

A key element of the EngD is a four-year doctoral level research project, which is initially 
proposed by the industrial company in consultation with the M2A Project team.   

You will typically have one Industrial Supervisor and two Academic Supervisors. 
Additionally, we have a range of life/career mentors to aid and encourage continuing 
professional development opportunities to offer advice, training support and encourage the 
development of student led forums and activities.   

The project specifications are agreed in advance of your appointment; however, they can be 
refined with you during your first year at the Confirmation of Candidature phase which is 
conducted three months into the project.  

You will undertake the research under the guidance of the Industrial and Academic 
Supervisors. The research will culminate in the production of a thesis at the end of the four 
years, which is then examined, in accordance with University regulations; typically, by one 
external examiner and defended in a viva examination.  In addition, as part of the viva 
examination, you will be required to give a presentation to an open/invited audience 
including the internal and external examiners. 

During the research project, you will normally make three presentations a year and a poster 
or platform presentation on your work at the COATED M2A Annual Conference.  
Furthermore, you will be encouraged to present at an international conference, to partake 
in the University’s ‘3 Minute Thesis’ and ‘Research as Art’ competitions’ and to submit three 
to four papers to peer-reviewed upper quartile journals. 
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APPENDIX 1 
 

FHEQ Level 7 Module Descriptors 
 
Modules are listed alphabetically by module code. 
 
READING LISTS 
 
Reading lists, where supplementary information is required for the module are available on 
the course Canvas page and are also accessible via http://ifindreading.swan.ac.uk/. We have 
removed reading lists from the 2022/23 handbooks to ensure that you have access to the 
most up-to-date versions.  Access to print material in the library may be limited due to CV-
19; your reading lists will link to on-line material whenever possible. We do not expect you 
to purchase textbooks unless it is a specified key text for the course. 
 
 
 
 
 

http://ifindreading.swan.ac.uk/
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�����������R2:4�6(3'4,�@:55�6(;,'�72,�:D9('7<-6,�()�9'(;:=:-B�6(''(4:(-�9'(7,67:(-�7(�,-B:-,,':-B�6(D9(-,-7472'(3B2�6(<7:-B�7,62-(5(B:,4I�S7�@:55�A,�7<3B27�72'(3B2�:55347'<7,=�5,673',4�<-=�:-7,'<67:;,�@('O42(9�47.5,�4,D:-<'4�<-=:-653=,�6<4,�473=:,4�='<@-�)'(D�72,�P@<-4,<�>(''(4:(-�<-=�>(<7:-B4�',4,<'62�<67:;:7.I�P73=,-74�@:55�A,�9'(;:=,=�@:72<-�(99('73-:7.�7(�;:4:7�:-=347':<5�6(<7:-B�5:-,4�<-=�B<:-�:-4:B27�:-7(�2(@�9'(6,44�9<'<D,7,'4�,)),67�72,�):-<5�9'(=367<-=�6(DD(-�6(<7:-B�=,),674I�R2,�D(=35,�@:55�9'(;:=,�6(D9',2,-4:;,�72,(',7:6<5�3-=,'47<-=:-B�()�72,�<=;<-6:-B6(<7:-B4�7,62-(5(B.�:-�72,�47':9�47,,5�:-=347'.�@2:62�@:55�A,�()�6':7:6<5�;<53,�:-�72,�=,4:B-�<-=�:D95,D,-7<7:(-�()�72,473=,-7T4�',4,<'62�9'(U,67�<-=�:-�72,�<99',6:<7:(-�()�;<53,�<==,=�9'(=3674P9,6:):6<55.�72,�6(3'4,�@:55�6(;,'VCWI�S-7'(=367:(-�7(�72,�D,62<-:4D4�X4<6':):6:<5E�A<'':,'�<-=�<67:;,�:-2:A:7:(-Y�A.�@2:62�D,7<55:6�<-=�-(-CD,7<55:66(<7:-B4�9'(;:=,�6(''(4:(-�9'(7,67:(-I0I�R2,�D,62<-:4D4�A.�@2:62�;<':(34�:-=347':<55.�',5,;<-7�D,7<55:6�6(<7:-B4�XZ-E�G5E�Z-CG5�<-=�Z-CG5CHBE�7:-95<7,E,5,67'(�62'(D:3D�6(<7,=�47,,5�X[>>PYE�\:�<-=�&AY�()),'�6(''(4:(-�9'(7,67:(-�<-=�72,:'�<A:5:7.�7(�9'(;:=,�9'(7,67:(-�)('49,6:):6�<995:6<7:(-4IQI�*,46':97:(-�()�72,�D<:-�6(-7:-3(34�@:=,�47':9�6(<7:-B�9'(6,44,4]�2(7�=:99:-BE�,5,67'(95<7:-BE�=:))34:(-�<--,<5:-BE92.4:6<5�;<9(3'�=,9(4:7:(-�<-=�72,�<=;<-7<B,4�()�(-,�7,62-:̂3,�(;,'�<-(72,'�)('�49,6:):6�<995:6<7:(-4I_I�&':-6:95,4�()�2(7�=:9�6(<7:-BV�9',�65,<-:-BE�43')<6,�<67:;<7:(-E�2(7�=:9�A<72�6(D9(4:7:(-E�6(-7'(5�()�6(<7:-B�72:6O-,44<-=�:-7,'D,7<55:6�)('D<7:(-E�72,'D<5�9(47C7',<7D,-74�:-653=:-B�B<5;<--,<5:-BIÌ�&':-6:95,4�()�,5,67'(95<7:-BV�9',C65,<-:-BE�,5,67'(95<7:-BE�)5(@�D,57:-BE�9',C7',<7D,-7Ia��������#�������b"��������WI�c<:-�6(D9',2,-4:;,�O-(@5,=B,�()�72,�=:)),',-7�@<.4�A.�@2:62�4<6':):6:<5�<-=A<'':,'�6(<7:-B4�9'(;:=,�6(''(4:(-�9'(7,67:(-I�XHWY0I�S=,-7:).�<-=�6':7:6<55.�,;<53<7,�72,�D<:-�:-=347':<5�9'(6,44,4�X,5,67'(95<7:-BE�2(7�=:9�B<5;<-:4:-BE�92.4:6<5�;<9(3'=,9(4:7:(-Y�A.�@2:62�D,7<55:6�6(<7:-B4�<',�<995:,=�7(�47,,5�<-=�,;<53<7,�72,�<=;<-7<B,4�()�(-,�7,62-:̂3,�(;,'�<-(72,')('�49,6:):6�<995:6<7:(-4I�XHWYQI�*:46344�72,�D,62<-:4D4�A.�@2:62�;<':(34�:-=347':<55.�',5,;<-7�D,7<55:6�6(<7:-B4�XZ-E�G5E�Z-CG5�<-=�Z-CG5CHBE7:-95<7,E�,5,67'(�62'(D:3D�6(<7,=�47,,5�X[>>PYE�\:�<-=�&AY�()),'�6(''(4:(-�9'(7,67:(-�<-=�,;<53<7,�72,:'�<A:5:7.�7(9'(;:=,�9'(7,67:(-�)('�49,6:):6�<995:6<7:(-4I�XHWY_I�>':7:6<55.�<44,44�2(@�,6(-(D:6�=':;,'4�X2:B2�;(53D,E�5(@�6(47Y�<-=�,-;:'(-D,-7<5�<-=�2,<572�<-=�4<),7.�5,B:45<7:(-=,7,'D:-,�)373',�6347(D,'�',̂3:',D,-74�<-=�43A4,̂3,-7�9'(=367�<-=�9'(6,44�=,;,5(9D,-7I�XH �̀<-=�HdY����������� [F<D:-<7:(-�W�XW11eY�����������J�����	������W�F�_�2(3'�(9,-CA((O�,F<D:-<7:(-����������		���M�������������������f-:;,'4<5�4,6(-=�D<'O:-B�<4�62,6O�('�<3=:7�����������/���g�h��i,,=A<6O�(-�[F<D�9,')('D<-6,�@:55�A,�9'(;:=,=�;:<�,D<:5�-(7:):6<7:(-�X7(�A,�:443,=�A.�72,G=D:-:47'<7:;,�P,6',7<'.()�72,�>(3'4,YI
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