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Report on activities carried out during the European GEM 

summer camps and recommendations for further action 
 

Introduction 

 

 
As its name implies, the GEM project set out to empower girls to embrace their STEM, digital and 
entrepreneurial potential. One of the main activities of the project were the GEM summer camps, 
intended as an educational opportunity through which girls can enjoy STEM as they learn about 
STEM and through STEM together with other girls. The purpose behind the summer camps was to 
inspire girls by giving them a positive experience of STEM and helping them realise their potential 
in STEM, digital and entrepreneurial fields. 
 
Ten higher education institutions organised the summer camps in the countries participating in the 
project, namely Cyprus, Czech Republic, Germany, Greece, Lithuania,  Malta,  Netherlands,  Slovakia,  
Spain and Sweden twice, first in 2021 and then in 2022. The first round of summer camps involved 
piloting of various activities and a report was prepared focusing on the planning and activities 
carried out in the summer camps held in 2021, lessons that were learnt and recommendations for 
modifications emerging as a result of evaluations carried out at a national level. On the basis of this 
piloting, the programmes were modified and a second run of the summer camps was organised in 
2022. 
 
This report is intended to give an account of the main activities of the summer camps. The first part 
of this report focuses on the planning and activities carried out in the summer camps, lessons that 
were learnt and recommendations for stake holders interested in advancing the issue further to 
successfully organize similar activities. This part of the report gives an overview of the summer 
camps and of overall lessons learnt as a consortium. The second part of this report consists of a set 
of case studies focusing on the events carried out and including details such as the organization, 
content, tasks used and an evaluation of the implementation and its effects. This part of the report 
contains a rich description of contexts, plans and activities and their evaluation. 
 

  



                                                   
 

 

Part 1: Overall report on the activities carried out as part of the European GEM 

summer camps 

1.1 Aims 

GEM aimed to achieve a number of overall learning outcomes. These were then translated into 
specific learning outcomes for the context and students involved in each country and linked to 
specific learning activities. 
 
The general desired learning outcomes were: 
 
● Girls will have increased interest in STEM/digital disciplines 
● Girls will become aware of their own potential 
● Girls will be enabled to perform successfully in STEM/digital disciplines 
● Girls will be encouraged to study or pursue careers in STEM/digital sectors 
● Girls will have the confidence to consider leadership positions in STEM/digital sectors  
● Girls will have an enhanced employability with regards to STEM/digital labour markets  
● Girls will want to know more about STEM 
● Girls will want to be involved in STEM  

 
1.2 Pedagogical approach  

The consortium developed the pedagogical approach for the GEM summer camps. Inquiry-based 
learning was the main pedagogical stance adopted. Activities were offered in which girls could engage 
and explore topics or problems motivated by their curiosity. Real-life problems and tasks that are 
relevant for society were assigned. Such authentic contexts and problems are known to trigger curiosity, 
enhance student motivation (Hugerat et al., 2018) and stimulate ownership of the question and the 
method employed. Moreover the use of real-life contexts and the blurring of boundaries between 
science in school and science in everyday life were seen to make the subject more accessible to minority 
groups (Wilson et al., 2015), foster positive attitudes towards science and reduce the gender gap in 
science education (Bennett, 2016). Examples of such contexts and problems included dealing with 
environment-related and pollution-related issues in a valley; student projects involving innovative ways 
of transforming tourism into sustainable tourism; and mini projects using Arduino to solve a real-life 
problem among others. The inquiry activities involved students asking questions and devising methods 
to answer the questions. This approach stimulates ownership of the questions and of the inquiry itself. 
Students can see the usefulness of the activity and its applicability in real life while being involved in 
authentic STEM practices. In order for this approach to be fruitful it was deemed necessary to provide 
the right educational environment by nurturing a culture of belonging, fostering social connectivity 
among all the participants and developing a learning culture where girls feel comfortable to learn with 
others, where making mistakes is allowed, and where they learn from their mistakes. Female role models 
also played an important part. Female STEM professionals were invited to talk about their work, their 
life, experiences and hobbies. This was intended to introduce the participants to different STEM-related 
careers but also present female role models with whom girls can identify themselves. These role models 
were intended to show that it is possible to be a female STEM professional and be successful in one’s 
profession while having a social life. 



                                                   
 

 

 
 

1.3 Students targeted 

The project aimed to involve girls between 12 and 18 years old. Different countries focused on 
different age groups, some working with younger students while other countries focused on older 
students. This depended on the educational context involved, such as the age when the girls could 
opt to study STEM related subjects or points when the summer camp might be able to influence 
their career choice. Table 1 gives a summary of the number of girls involved in each participating 
country during the two rounds of summer camps and the age of the students. During the 2021 
summer camp, in a number of countries, COVID restrictions meant that they were unable to host 
50 girls or so at one go and that meant that the number of participants was reduced to the maximum 
number allowed. Some partners were able to organise more than one summer camp, increasing the 
number of participants. During the 2022 summer camp, in most countries, the restrictions had been 
removed and organisers were able to involve larger groups of girls. Over 800 girls participated in the 
GEM summer camps over the two years. 
 
Table 1: Girls participating in the summer camps 

Country Age Participants 2021 Participants 2022 Total 
Cyprus 12-14 20 27 47 
Czech Republic 12-16 50 51 101 
Germany 12-18 25 15 40 
Greece 13-15 68 70 138 
Lithuania 12-14 66 36 102 
Malta 11-12 35 65 100 
Netherlands 14-16 27 20 47 
Slovakia 10-18 15 63 78 
Spain  13-18 64 59 123 
Sweden 12-15 18 (out of 47*) 7 (out of 17*) 25 (out of 64) 

* The event was attended by both boys and girls 
 

1.4 Summer Camp Learning Plans  

Each partner developed a summer camp learning plan for the specific needs of the students. These 
learning plans were based on guidelines developed for the GEM project (WP2). The learning plans 
were based on the key concepts developed by the GEM consortium and the specific details were 
designed with the help of the National GEM Teams who gave their advice and feedback on 
appropriateness of materials for the girls involved and outcomes desired. The plans varied in length 
and in content but in most countries they involved 5-day summer camps with an average of 5.5 
hours per day. All are examples of educational approaches to encourage girls to participate in STEM. 
Some of the summer camps focused on a particular theme such as colour, designing digital escape 
rooms, lab technology and every-day life consumption and mini-projects exploring solutions for 
safety and comfort using Arduino. Other learning plans included a number of stand-alone activities 
targeting different desired outcomes. All summer camps involved hands-on activities, workshops or 



                                                   
 

 

laboratory work through which girls could solve problems, try out ideas, design and collaborate on 
the given tasks.  

 
In 2021, despite the pandemic, most of the summer camps involved participants attending 
physically on university campus or on other sites. In Germany the summer camp involved female 
scientists who delivered lectures online to students who were physically present on campus. In 
Malta and Greece, the organisers were constrained to carry out all the activities online due to public 
health restrictions. However, the plan was successfully converted into an online form which still 
involved students in hands-on activities and workshops in groups.  
 
By summer 2022 pandemic restrictions had been lifted in most countries. In most countries it was 
possible to hold summer camps that were completely face to face on University campus. The Greek 
team opted to have another online summer camp in 2022. The summer camps included various trips 
and outdoor activities. Some of these summer camps involved collaboration with entities or 
organisations that are already involved in STEM related events and STEM communication or that 
already organise summer camps or events dedicated to STEM. Their knowledge and experience 
were combined with that of the organisers of the summer camps to give a positive and fruitful 
experience to the participants.  
 
Ice-breaker and team building activities were used to help participants introduce each other and get 
to know each other and these were greatly enjoyed by those present whether attending online or 
in person. 
 
The learning plans for the summer camps included meetings with female STEM professionals who 
spoke about their careers, challenges encountered and solutions found. They also spoke about their 
life in general and their hobbies. This brought science and scientists closer to the girls, presenting 
the professionals as normal women who have opted for a STEM career.  It also showed girls that it 
is possible for a woman to succeed in STEM. In Spain, participants could go a step further since girls 
were able to work with and be immersed in the work of a female scientist for four afternoons.   
 
Gender stereotypes were also targeted in other ways. For example, some activities included 
interactive sessions that dealt specifically with stereotypes related to STEM and gender stereotypes 
in particular. Women’s contributions to STEM fields were also show-cased. 
 
The learning plans included science content learning such as electromagnetism, human power or 
DNA; mathematics such as mathematics in architectural structures; computational thinking and 
programming skills; problem-solving; hands-on practical skills and entrepreneurship among others. 
In all of these summer camps a lot of learning was taking place while participants were enjoying 
themselves doing fascinating things such as blowing a bubble as big as a person or exploring 
magnetic fields using magnets that appeared to float in air; designing and 3-d printing their own 
escape box or using Arduino and sensors to develop solutions for every-day problems. Through the 
summer camps students were also able to develop soft skills such as working with others and 



                                                   
 

 

presentation skills. During several of the summer camps STEM became STEAM (science, technology, 
engineering, arts and mathematics – Yakman & Lee, 2012) as the artistic aspect and creativity were 
encouraged and developed. For example, designing escape rooms involved a strong artistic aspect 
which included developing a story line among other things. 
 
Entrepreneurship was targeted in various ways. For example, workshops involved girls in 
considering being their own boss and reflecting about having leadership positions. Another activity 
engaged girls in planning how to turn one of their hobbies into a business. Another way of targeting 
entrepreneurship was by integrating it with other summer camp activities. For example students 
were given a problem for which they were required to produce a solution and create a product. The 
girls were then required to pitch the product to an audience. 
 
Over the two years, various digital tools were used for communication such as the OWL-system, 
ZOOM, Microsoft Teams or for coding such as Scratch, Arduino, Micro:bits and Blockly games. 
Students also used applications when working on presentations, data analysis and so on. All of these 
helped develop further students’ digital skills and empowered them  to feel ready to participate in 
and contribute to our increasingly digital society. 
 
Girls participating in some of the summer camps were able to take home something to remind them 
of this event such as an escape box, t-shirt, kit for experiments with magnets, a book about women 
and their STEM-related contribution to society or a kit which enabled them to continue 
experimenting with coding after the summer camps.  
 
Details of these Learning Plans, the activities involved and their evaluation are available in the 
country case studies.  
 

1.5 Recruitment 

Recruitment of participants in the various countries involved a variety of strategies and campaigns. 
All partners had a summer camp support site with details about the summer camp and joining the 
summer camp. These sites consisted mainly of a page on the higher education institutions’ web site. 
A popular form of advertising was through social media using catchy messages. Below is a list of 
strategies and tools used by the various organisers. 

 
• Summer camp support site 
• Social media (FB, Instagram, Twitter, LinkedIn) 
• Information on Faculty or departmental web page 
• Newsletter of the University, Faculty or Centre 
• Personal contacts with schools and STEM teachers 
• Personal contacts with associations 
• Contacts through student-teachers during school placements 
• Emails 
• Meetings (e.g. with schools, with students, with parents) 



                                                   
 

 

• Newspaper through a press-release 
• Radio and TV (regional or national) 
• Special occasions such as events for girls 
• Advertising during local conferences, seminars and university activities 
• Digital leaflets and posters 
• Printed posters put up in schools, University etc. 
• Education Departments or delegations 
• Teacher Centres 
• Foundations for Science and Technology 
 
Students generally applied through online registration forms. Paper forms were also provided to 
schools in some countries to ensure that anyone can apply and not only those who are able to 
register online. 
 
In some countries, the number of applications was greater than the number of places they could 
offer. In these cases, selection was necessary. Countries generally opted for selection on a first-
come-first served basis which was facilitated by online registration which included a time stamp. 
This seemed to be the fairest and the most resource-saving thing to do.  

 
As these few examples show, there are many possible methods of recruitment and selection. 
Reflections about these methods are included in the sections related to evaluation and 
recommendations. 
  
1.6 Mentors 

A very interesting characteristic of the GEM project was the involvement of GEM mentors in the 
summer camps. The partners taking part in this project took up the idea and developed it further. 
Some countries involved female experts as mentors by involving them in the design of the activities 
or by assigning groups of students to join their research work for the duration of the summer camp. 
Other partners involved young female mentors with a STEM-related background as adult group 
leaders and session leaders. In this way a mentor would follow a small group of students for the 
duration of the summer camp. These mentors were often prepared for their roles through special 
training sessions in which the aims of the summer camp, the activities and pedagogy to be employed 
were explained. Some partners involved experienced teachers and females involved in non-formal 
learning events. 

 
1.7 Challenges encountered 

The main challenge encountered when implementing the summer camps in 2021 was the COVID-
19 pandemic. This affected the number of students participating, the activities that could be 
organised and also made the logistics more complex. Some of the challenges caused by the 
pandemic are listed below: 

• A number of countries tried to delay the summer camps as much as possible with the hope 
that the situation improves. 



                                                   
 

 

• A number of partners decided on whether to have an on-site or an online/hybrid summer 
camp very close to start of the summer camp, mostly the week before. This made planning 
difficult and very hectic in the last few days before the start of the summer camp. 

• One partner (MT), was not given permission by the health authorities to go ahead with the 
on-site summer camp despite planning and including safety and sanitization measures. They 
changed to an online summer camp losing some of the students who had registered for the 
summer camp.  

• Other partners, while having the possibility to organise an on-site summer camp, had a 
restriction in the number of girls they could accept for the event with the maximum being 
20 or 25 students. Some partners were able to run the summer camp twice so that all the 
students could participate but for some partners this was not possible. 

• Some activities had to be abandoned due to COVID restrictions such as a project 
presentation event to which parents are invited. Partners who still managed to organise such 
an event found the activity to be very successful.	

 
Some challenges were specific to the country involved, for example weather conditions such as very 
high summer temperatures that limit the possibility for outdoor activities. 

 
Having many girls interested in participating may appear like a positive point but this proved to be 
a challenge when the number of applications was greater than the number of places available. This 
situation was made worse by COVID restrictions in 2021 resulting in a smaller number of allowed 
participants. Selecting girls who would participate in a fair and transparent way was a challenge. 
Accepting students on a first come first served basis was adopted by a number of partners. In some 
countries attracting a good number of girls was a challenge. 

 
A common challenge was including girls from all socio-economic backgrounds. The educational 
nature and timing of the summer schools (during school holidays) together with the venue 
(University campuses) resulted in a rather homogeneous group of girls participating, that is, girls 
who either themselves or their parents already have some interest in STEM. Although we do not 
have data about their socio-economic backgrounds, it is likely that many participants come from 
similar backgrounds.  Girls from poorer educational backgrounds might have to overcome an extra 
hurdle to participate in an event that is organized by a higher education institution. In this respect, 
schools are in a better position to encourage girls to consider STEM because girls from all 
backgrounds attend school, and this encouragement should preferably start when they are still in 
primary level.  
 
One particular partner (SK) implemented the summer camp through an already established summer 
camp related to physics which is usually open to boys and girls. In 2021 this was organized for girls 
only as part of the GEM project. Several boys and their parents complained. One possible solution 
to this challenge is to organize two parallel summer camps one for girls and the other for boys and 
girls as was normally the practice. 

 



                                                   
 

 

Having participants with a wide age range (e.g. 12-16) may present a challenge. This may be solved 
by grouping the students into smaller sets with a smaller age range (e.g. 12-14; 15-16). 

 
The distance of certain venues from the main campus was also a challenge. 

 
Ensuring that the activities reflect the interests of the students may be a challenge. One of the 
partners found it necessary to adapt and re-design activities on a daily basis during the first round 
of summer camps, to reflect the interest of the group of participants and make them more 
relevant to the girls. 
 
Another challenge encountered was financial in nature. Engaging mentors, buying materials, 
providing lunches and paying for trips meant that some partners needed to look for sponsors to 
cover all the expenses. 
 

1.8 Evaluation of the activities of the summer camps 

The GEM project adopted a plan-do-check-act approach, so part of the planning and 
implementation involved having an evaluation phase. Due to the different educational and national 
contexts in which partners operate and the variety of activities involved in the summer camps it was 
necessary to analyse systematically the different design aspects and their impact. Those would 
permit reflection on the feedback obtained, adaptation of learning plans and making 
recommendations for future summer camps whether they are GEM summer camps or other 
summer camps organised by policy makers or other stake holders. The evaluation was based on the 
experience of all the participants, girls, educators and the organizers themselves.  
 
The impact of each summer camp and its activities on the participants was explored using a pre- 
post survey design. A literature review was carried out to identify previously validated instruments 
that can be used to explore participants’ characteristics and attitudes such as students’ interest in 
science and scientific careers and perceived relevance of science education. These were used to 
develop an instrument for use in the GEM project. This includes items developed by Knezek and 
Christensen (2010), PISA (2006) and the Modified Attitude towards Science Inventory (Weinburgh 
& Steele, 2000). Following review and extensive discussions within the consortium it was agreed to 
prepare a short and simple version of the instrument that can satisfy the need of the evaluation 
without burdening students with lengthy questionnaires which would be contrary to the aim of the 
summer camp. The pre-questionnaire was intended to determine the characteristics, views and 
perceptions of the participants while the post-questionnaire was intended to provide feedback 
about the summer camps and their impact on students. The post-questionnaire included a number 
of open questions to give students the opportunity to elaborate on their views and experiences.  
 
The pre-questionnaire was divided into three sections. The first section collected information about 
the age of the students, the STEM-related subjects studied at school and their career aspirations. 
The second section looked at participants’ thoughts about STEM-related school subjects. The items 
were based on the STEM semantics survey developed by Knezek and Christensen (Tyler-Wood, 



                                                   
 

 

Knezek & Christensen, 2010). The third section investigated girls’ feelings about STEM subjects and 
about studying STEM through eight Likert scale items. Items 1-4 were items from the PISA (2006) 
study while items 5-8 were from the Modified Attitude towards Science Inventory (mATSI). The 
items chosen were adapted to focus on STEM and not only on science. Items 1 and 2 explored the 
students’ enjoyment in learning STEM; items 3 and 4 their instrumental motivation to learn STEM; 
item 6 targeted their self-concept of STEM; while items 5, 7 and 8 explored their views about the 
value of STEM in society. 
 
The post-questionnaire too was divided into three sections. The first section consisted of a series of 
statements that targeted the desired outcomes of the summer camp. Students were required to 
mark their level of agreement with each statement on a five-point Likert scale. The second section 
consisted of the same items that appeared in Section 3 of the pre-questionnaire. It was intended to 
explore any changes in views and thoughts as a result of the summer camp. The third section of the 
post-questionnaire was intended to provide feedback about the regional activity. 
 
A short reflective questionnaire was prepared to obtain feedback from educators leading sessions 
with the students. A template with questions and instructions, to be filled by partners helped the 
development of a case study report for each country. Copies of these instruments may be found as 
Appendices to this report. An analysis of the key characteristics and outcomes is given in the 
following sub-sections. The quantitative data presented is based on an analysis carried out by Oliver 
Straser from University of Education in Freiburg, Germany (PHFR). 
 
 

1.8.1 Characteristics of the students attending the summer camp 
The students who attended the summer camps tended to have quite positive attitudes about STEM. 
The students ticked a number in a STEM semantic survey making part of the questionnaire, to 
indicate how they feel about the STEM subjects that they learn at school with 1 representing ‘means 
nothing’ and 7 representing ‘means a lot’. Table 2 summarises their thoughts about STEM subjects.  
 
Table 2: Participants’ thoughts about STEM subjects 

 
 

   SCIENCE  MATH.  BIOLOGY 

 

CHEMISTRY  PHYSICS 

Mean 5.67 5.59 5.57 5.09 5.11 
To me science means nothing   1                  1.47% 2.30% 3.10% 6.19% 7.93% 

2 1.47% 3.55% 2.00% 5.73% 3.30% 
3 5.03% 5.22% 6.87% 6.42% 6.61% 
4 12.16% 9.39% 9.76% 12.61% 13.22% 
5 19.08% 17.75% 17.07% 20.87% 18.06% 
6 21.59% 24.84% 23.73% 19.72% 22.47% 

To me science means a lot         7                              39.20% 36.95% 37.47% 28.44% 28.41% 



                                                   
 

 

The mean scores were between 5.09 and 5.67. The physical sciences had slightly lower means 
compared to the other STEM subjects, however overall most participants had a positive attitude 
towards STEM. Around 11% of the participants neither liked nor disliked STEM subjects, while for 
another 13.5% STEM means nothing or very little. Table 3 on the other hand summarised the 
students’ responses related to how interesting they find the school subjects ranging from 1 (boring) 
to 7 (interesting). 
 
Table 3: Participants’ level of interest in STEM 

 SCIENCE  MATH.  BIOLOGY 

 

CHEMISTRY  PHYSICS 

Mean 5.68 5.24 5.39 5.33 5.02 

To me science is boring              1                2.30% 5.22% 5.92% 6.75% 9.21% 
2 3.34% 4.59% 5.29% 4.14% 6.21% 
3 4.18% 8.14% 4.23% 4.36% 7.49% 
4 9.19% 11.90% 10.15% 13.51% 11.56% 
5 15.03% 16.70% 15.64% 13.51% 13.49% 
6 26.72% 20.46% 20.51% 20.70% 20.13% 

To me science is interesting       7    39.25% 32.99% 38.27% 37.04% 31.91% 
 
The mean score for science learnt in an integrated form is the highest score observed. However 
most participants expressed a relatively high interest in the STEM subjects. This is understandable 
as the summer camp was a voluntary activity and in most countries it took place during the students’ 
summer holidays so it is no surprise that it mostly attracted girls who show a moderate to high 
interest in science. In fact, when asked why they applied for the summer camps most students did 
so out of their own personal interest in STEM as shown in Figure 1. 
 

 
Figure 1 Motivation to attend the summer camp 

Why	did	you	participate	in	the	summer	camp?

I	am	interested	in	science

My	parent(s)	thought	it	would	be	good	for	me

My	friends	took	part

My	teacher	recommended	it



                                                   
 

 

 
But does the students’  interest in STEM correspond to an interest in further studies in STEM? This 
issue was tackled by another item in the pre-questionnaire. The responses to this item are 
summarised in Table 4. 
 
Table 4: Participants’ interest in continuing studies in STEM 

Continuing studies in STEM  is . . .  Continuing studies in STEM  is . . .  
ordinary     1  3.35% unappealing 1                2.31% 

2 1.89% 2 1.47% 
3 4.61% 3 4.82% 
4 12.37% 4 13.21% 
5 20.34% 5 16.35% 
6 27.04% 6 27.88% 

fascinating 7 30.40% appealing 7         33.96% 
Mean 5.48 Mean 5.60 

 
The responses summarised in Table 4 show that before the summer camp almost 25% of the 
participants did not feel fascinated by the possibility of further studies in STEM nor did they find the 
prospect appealing. 
 
1.8.2 Girls’ feelings about STEM subjects before and after the summer camps 
A set of questions were included in both the pre-and post-questionnaires. These questions 
investigated girls’ feelings about STEM subjects and about studying STEM. The questions explored 
student enjoyment in learning STEM, their instrumental motivation to learn STEM subjects, their 
self-concept of STEM and their views about the value of STEM in society. Table 5 shows the means 
of the responses given by the participants on a five-point Likert scale where 1 corresponded to 
‘strongly disagree’ while 5 corresponded to ‘strongly agree’. 
 
Table 5: Means of the pre- and post- responses related to students’ feelings about STEM and STEM 

learning 

Statement Mean pre-

questionnaire 

Mean post-

questionnaire 
A. I am interested in learning about STEM 4.14 4.44 
B. I enjoyed learning STEM topics 3.96 4.47 
C. Making an effort in my STEM subject(s) is worth it because this 
will help me in the work I want to do later on 

4.04 4.22 

D. What I learn in my STEM subject(s) is worthwhile for me because 
I need this for what I want to study later on 

3.91 4.11 

E. STEM is useful in helping to solve the problems of everyday life. 3.76 4.15 
F. STEM is easy for me 3.45 3.64 
G. STEM is helpful in understanding today’s world 4.06 4.31 
H. It is important to know STEM in order to get a good job 3.74 3.89 

 



                                                   
 

 

The means show that overall, student responses ranged from a neutral position (3, neither agree 
nor disagree) to an agreement with the statement (4) before the summer camp. Their enjoyment 
in learning STEM (statements A and B) showed a mean of around 4 corresponding to agreement. 
The statements linked to their feelings about the value of STEM in society had means ranging 
between 3.45 and 3.76. The lowest mean (3.45) was observed for the statement linked to their 
self-concept of STEM indicating that for a number of participants STEM is not easy. The means of 
the statements linked to instrumental motivation to learn STEM were 3.91 and 4.04. 

When asked to record their feelings about STEM subjects following the summer camp all the 
means increased to show a more positive disposition. Figure 2 shows a comparison between the 
means scored per statement in the pre- and post- analysis. 

 

 
Figure 2: Pre- Post- analysis of responses related to students’ feelings about STEM and STEM 

learning 

 
A t-test analysis, based on 400 matched pre- and post- questionnaires, showed that the differences 
between the pre- and post- responses were statistically significant. Cohen’s d value for the size of 
the effect were low to medium with the greatest effects (d = 0.504  and d = 0.445) obtained for 
statements B (I enjoyed learning STEM topics ) and F (STEM is easy for me) respectively. Other 
relatively high effects were observed in relation to their interest in STEM (A), the instrumental 
motivation to learn STEM subjects (C) and the value of STEM in society (G). These statements are all 
linked to outcomes targeted by the summer camps. Although Cohen’s d values are not very high, 
one has to keep in mind that the participants started the summer camp with a relatively positive 
attitude towards science hence the modest increases. 
 

0 1 2 3 4 5

I	am	interested	in	learning	about	STEM.

I	enjoyed	learning	STEM	topics.

Making	an	effort	in	my	STEM	subject(s)	is…
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STEM	is	helpful	in	understanding	today’s	…

It	is	important	to	know	STEM	in	order	to	get…
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A set of questions in the post-summer camp questionnaire targeted the desired learning outcomes 
identified by the consortium for the summer camps. Students were required to self-assess and 
indicate their level of agreement with a list of success criteria. The percentage of participants 
choosing each category are shown in Table 6 with 1 representing ‘strongly disagree’ and 5 
representing ‘strongly agree’. 
 
Table 6: Student self-assessment  

 

I can 
mention 

ICT-related 
uses and 

application
s 

I am aware 
of gender 

stereotype
s 

I am aware 
of the 

relevance 
of digital 

technologi
es in my 

life 

I am ready 
to engage 
in science 

I am ready 
to engage  

in ICT 

I can 
imagine 
myself 

working in 
a science-
related job 

I can 
imagine 
myself 

working in 
an ICT-

related job 
1 2.66% 3.02% 1.52% 2.83% 4.72% 2.65% 7.09% 
2 2.47% 1.51% 1.14% 2.08% 8.49% 3.98% 11.22% 
3 12.55% 8.30% 7.39% 15.47% 21.70% 16.67% 28.74% 
4 54.56% 30.00% 41.67% 37.36% 40.19% 32.39% 31.89% 
5 27.76% 57.17% 48.30% 42.26% 24.91% 44.32% 21.06% 

Mean 4.02 4.37 4.34 4.14 3.72 4.12 3.49 
 
Around 80% of the students agreed or strongly agreed with most statements. The lowest levels of 
agreement were for statements related to their readiness to engage with ICT or an ICT-related 
career (65 and 53% respectively). This trend is evident in the mean score for each statement, also 
given in Table 6. 
 
In most countries more than half the students participated because they were interested in science. 
This is expected as the summer camp was voluntary and likely to attract girls who were already 
interested in science. The high interest and positive attitudes of participants before the start of the 
summer camp meant that increase in interest and change in attitudes in many countries was modest 
(Figure 2) however students still reported a change in their views about science which were 
broadened as their knowledge deepened (Figure 3). A more substantial change was often observed 
for their awareness of the applicability of STEM in everyday life. This showed that one of the 
strengths of these summer camps was the way STEM was presented through real-life contexts using 
hands-on activities. Their meetings with females in STEM professions also helped students learn 
about how science was being used to solve real-life problems such as developing a vaccine for 
COVID-19 (ES) or use of electromagnetism in diagnosis and treatment of medical conditions (MT), 
among others. 
 



                                                   
 

 

 
Figure 3: Changes in how the participants see science 

 
1.8.3 Which advertising methods attracted students to participate? 
Figure 4 shows that most of the girls heard about the summer camps from their schools or their 
teachers. Parents and friends were also influential. It appears that personal contact was the most 
effective method for recruitment since having someone encouraging them to attend, influenced 
girls’ decision to participate. In this respect it may be helpful to involve schools and teachers who 
may encourage girls who are less likely to come forward and apply because they are not very good 
at STEM subjects or because they have never considered a STEM-related career. In this way the 
summer camps would be able to reach girls who would benefit from these events more than girls 
who are already very keen on science. 
 

 
Figure 4: Advertising methods that attracted the participants 
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1.8.4 Feedback related to the summer camps 
All summer camps reported very high enjoyment of the activities involved. Figure 5 summarises the 
students’ response about enjoyment of the activities. Their response to this statement corresponds 
to their response to the question about whether they enjoyed learning STEM during the summer 
camp, discussed in Section 1.8.2. 
 

 
Figure 5: Feedback related to enjoyment of the programme 

 
Students also reported feeling comfortable during the events which would have contributed to their 
enjoyment. This was one of the aims of the summer camp: providing a comfortable and non-
threatening environment in which the girls can work. Figure 6 summarises their responses related 
to this point. It is evident that the summer camps managed to achieve this aim as most students felt 
comfortable and at ease during the summer camps. 
 

Did	you	enjoy	the	summer	camp	programme?

No,	hardly	ever Sometimes Most	times Yes,	almost	always



                                                   
 

 

 
Figure 6: The environment during the summer camp 

 
Another item in the questionnaire required students to indicate whether they would recommend 
this summer camp to other girls. The responses are summarised in Figure 7. Students indicated that 
they are likely to recommend the summer camp, in fact 96% of the students indicated that they are 
likely to do so. 
 

 
Figure 7: Encouraging other girls to participate 

 
 
The questionnaire also encouraged participants to write their reasons for their choice of statements 
and to provide further feedback through open questions. The students provided a lot of feedback, 
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some of this specific to a particular camp or activity which the organisers can use for future summer 
camps. 
 
A number of students suggested longer summer camps and shorter breaks so that they would have 
more time doing science: 
 

“I would like a longer one, maybe a week camp would be great!” (CZ) 
 
“Those breaks are unnecessarily long, we lose time to explore something else.” (CZ) 
 
“I wish it lasted more days!” (GR) 

 
 
Participants also stated that they would encourage other students to attend and reported a change 
in their views and attitudes related to STEM: 
  

“Before the summer camp, I couldn’t connect much with STEM. My friend persuaded me to take 
part in the summer school and it was so much fun. I would like to do my student internship at ICSE 
next year.” (DE) 
 
“Yes I did because after this camp I found that science can be very fun and interesting”. (MT) 

 
Some students stated that they would apply again the following year if this opportunity was again 
available. This shows that the various types of summer camps such as in-person or online, the 
activities included (such as working with scientists, meeting and talking with female scientists, 
hands-on tasks and experiments, creating and building something together such as an escape room) 
were well planned and appropriate for the age groups involved. Students reported learning new 
STEM-related content, learning about STEM-related careers, entrepreneurship and gender 
stereotypes: 
 

“It strengthened my desire to become a respected person in a given field where there are mostly 
men!” (CZ) 
 
“I realised that women have a wide variety of jobs in STEM and that it is not male related at all.” 
(MT) 
 
“Being a scientist seems like a dream to fulfill and the woman can do anything she dreams of.” 
(ES) 

 
The extent of achievement of the various outcomes was impressive. It varied from country to 
country and each partner has identified particular strengths of their model of the summer camp and 



                                                   
 

 

events, as well as taking note of areas that needed to be reinforced. These specific points are 
available in the country case studies presented in Part 2 of this report.  
 
Students appreciated the challenge in some of the tasks such as creating their own riddles and 
coding: 
 

 “What I liked most was that we could make up our own riddles. Maths riddles are particularly 
exciting”. (DE) 
 
“I liked creating the project the most, it was a lot of fun when you find out that the project you 
made works and can be useful for others, and I also really enjoyed collaborating and working in 
groups”. (LT) 
 
“It was a lot of fun and exciting … it is possible to develop imagination and thinking here”. (LT) 

 
The participants also appreciated activities that were linked to real-life contexts: 
 

“I really enjoyed working in the biology lab and I got excited because I learned about my  
blood type by doing the experiment myself” (CY). 

 
The girls also appreciated the contact with female scientists especially when they were able to 
shadow them during their work: 
 

“This is a different way of learning science than in school, it is practical, you enter a laboratory, 
you meet people who are dedicated to this and especially the point of doing it yourself and doing 
a real research”. (ES) 
 
“Great chance for students far from the capital to meet such interesting females. Very inspiring.” 
(GR) 

 
This last comment showed how an online event may prove to be successful and may even be 
advantageous as students who live too far from the university organising the event may still 
participate and benefit from the experience.  
 

 

1.9 Lessons learnt and recommendations  

 

Several lessons were learnt through the experience of the two rounds of summer camps held in 
2021 and 2022. These included lessons of a more general nature as well as specific lessons related 
to activities or events held. In this section recommendations of a more general nature are described. 
Other recommendations that are more specific to a particular summer camp or activity can be found 



                                                   
 

 

in the case studies. These recommendations are based on the feedback given by students, educators 
and parents as well as observations and reflections of the project consortium. 
 

1.9.1 STEM SUMMER CAMPS CAN REACH ALL GIRLS 
 

• Attracting girls who are not very interested in science 
While a sizeable number of girls who participated were not very interested in STEM or STEM-related 
careers when they joined the summer camp, it is recommended that where possible more students 
of this type should be involved. Girls who do not have a STEM background (such as high interest in 
science, high achievers or parents in STEM-related professions) should be invited and encouraged 
to participate. Teachers and schools may be able to help by encouraging such students or their 
parents to register for the summer camp. Organisers may include this as a selection criterion when 
selecting participants. Furthermore since schools are already in touch with students with a range of 
interests in STEM and diverse achievement levels, they are in a very good position to influence girls. 
Schools may benefit from the activities organised in the various GEM summer camps and draw from 
the ideas based on the cost free GEM summer school organization guidelines that are available on 
the GEM website. These may be adapted for use with students. The in-school activities may include 
informal meetings with STEM professionals, discussions related to gender stereotypes in STEM as 
well as hands-on educational activities. The ages of the students catered for by the GEM summer 
camps were set by the EC at 12-18 years. However we recommend that school activities targeting 
girls should start at an even younger age and continue throughout their years at school. Schools 
may benefit from seminars or workshops on aspects targeted by the GEM summer camps. 
 

• Helping girls who are somewhat interested in science 
One of the observations made was that generally girls who participated in the summer camps 
tended to be already interested in STEM. A good number were not interested in a STEM career 
before the summer camp but claimed that they would consider it at the end of the summer camp. 
It would be interesting to know how many students would eventually opt to further their studies in 
STEM related areas and take up STEM-related careers. This information is not available and could 
not be collected so soon after the event. The evidence seems to suggest that summer camps are an 
ideal activity for girls who are somewhat interested in STEM but do not necessarily feel inclined 
towards a STEM career. Events like the summer camps may act as the final encouraging push in the 
direction of STEM careers. They are also a very good tool for higher education institutions to attract 
future students. 
 

• Attracting participants  
Ideally planning should start several months before the actual camp to allow tackling of all the 
logistics and to permit a good advertising campaign. It would allow parents to make arrangements 
about vacations and other commitments such as planning activities for their daughters during 
school holidays. When organising events such as summer camps, getting students from 
underprivileged socio-economic backgrounds to participate may not be easy. We recommend visits 
to schools from such areas and reserving some places for girls from these backgrounds. When 



                                                   
 

 

preparing the dissemination materials it is advised to consider teachers and parents as target groups 
of the dissemination measures, since the majority of girls did not apply on their own, but were 
encouraged by them. 
 

1.9.2 ORGANIZING SUMMER CAMPS IN A COLLABORATIVE WAY IS BENEFICIAL FOR THE 
SUCCESS OF THE SUMMER CAMPS 

 

• Involving experienced persons, existing networks and events 
The summer camps have shown that using the expertise of persons who are already involved in 
organising summer camps can enhance the students’ experience. These persons may be involved in 
the planning but may also organise a session/s. It is important to inform these experts about the 
aims of the summer camps. Similarly, any existing networks or activities for girls may be used. 
 

• Mentors and role models 
Several partners reported the benefit of having students working in small groups while being 
supported by a female mentor who could lead the work involved. In some countries, the mentors 
were involved in planning and designing the activities. Some mentors were asked to attend training 
sessions. It is recommended that mentors leading work in groups attend workshops/training 
sessions prior to the summer camps in which the organisers can brief them about the pedagogies 
that would be employed and how they can support and scaffold student learning. The STEM-related 
content can also be introduced. The role of the mentors is considered crucial to the success of the 
program as they helped provide a supporting environment where girls feel safe and able to work in 
an inclusive and welcoming environment. Mentors were also able to encourage girls to persist when 
faced with challenges and difficulties, emphasising the importance of grit and determination and 
showing girls that failure is a normal part of the learning process. 
 
Visits to workplaces involving female scientists who can act as role models and who can show that 
it is possible to be female and a STEM professional while at the same time have a normal social life 
are also recommended as ways of tackling gender stereotypes. It is important to show female 
professionals in an approachable way, so that girls can identify themselves with these role models. 
Besides speaking about their careers, role models may also speak about the challenges they have 
encountered and how they managed to overcome gender stereotypes.  
 
 

1.9.3 INCLUDING THE GIRLS’ SOCIAL SURROUNDINGS MAXIMIZES THE IMPACT 
 

• Parents 

Since the girls were minors, parents were involved in the registration process and were required to 
give their consent for data collection, photography etc. In fact a considerable number of participants 
said that they applied because their parents encouraged them to apply. We recommend that when 
advertising STEM summer schools, parents are included as a target group. Due to COVID-19 



                                                   
 

 

restrictions, in most countries it was difficult to involve parents in a meeting, therefore some 
countries organised an online information meeting for parents. An event where students present 
their projects or the work carried out during the summer camp to an audience that includes their 
parents is highly recommended. This can be an occasion to target stereotypes that parents 
themselves may have or may be followed up by sending parents further links and online materials. 
 

• Shaping boys’ attitudes too 
One of the discussions that often came up in meetings related to the project were whether it is best 
to organise the summer camps only for girls or whether both boys and girls should be included. 
There are pros and cons for both types of summer camps. What is definitely needed are 
opportunities to shape boys’ attitudes on girls in STEM too. This may be done by showcasing girls’ 
teams’ success in STEM-related investigations and projects. When facing criticism about organizing 
a "girls-only" event, it proved to be a good practice to indicate and communicate all the other STEM 
events in the region, that are organized for boys, since project partners made extensive networking 
activities and knew about the STEM activities on offer. The girls who participated in the summer 
school were also encouraged to tell about their summer schools experiences in class, show the 
products they had developed through programming, engineering or researching. This way the whole 
class gets involved and the impact is extended. 
 

1.9.4 IT IS INSPIRING TO SHOW THE VARIETY OF STEM ACTIVITES AND THEIR CONNECTIONS 
TO  AUTHENTIC REAL LIFE PROBLEMS 

 
• The activities 

The activities that may be included vary according to the students involved. The project partners 
and the national GEM teams organized activities involving inquiry based learning and real-life 
problems in a supportive learning environment and linking the topics chosen to the world of work 
and involving female role models in STEM. The case studies have shown that activities that resemble 
school STEM activities (including report writing and listening to a talk) should be avoided or kept to 
a minimum. On the other hand, activities that actively involve students such as laboratory-based 
activities, hands-on activities, coding, planning, designing and discussing were all motivating and 
beneficial. The fun factor and the wow factor are also important. Ideally students should be 
introduced to various STEM fields including relatively new STEM fields. Activities linked to real-life 
contexts and to the interests and lives of young people were particularly successful.  
 
The activities should provide opportunities for learning experiences that make girls feel that STEM 
learning is accessible and to persist when faced with challenges. This requires the right type of 
activity, scaffolding and support. 
 
Involving students in presenting their projects to an audience will also help develop students’ 
presentation and communication skills. 
 



                                                   
 

 

Tackling gender stereotypes and entrepreneurship directly is also recommended. This may include 
specific discussions related to stereotypes, students learning about women in STEM including 
examples from history and the present day. Meeting role models is another way of tackling gender 
stereotypes. Entrepreneurship may be developed by designing the summer camp around a problem 
or competition that will help participants develop these skills. A product may be developed as part 
of the summer camp which students are then required to ‘sell’. 
 

• Location and duration of a summer school 
The length of the summer camp and of each day should also be considered. While a number of 
partners reported that students asked for longer summer camps and more activities, one particular 
partner received feedback that the day was too long and that some students were tired towards the 
end of the end. Striking a balance between types of activities and length of each summer camp day 
requires some trials and adjustments. For example an event in the form of a summer school during 
school holidays for girls who are already interested to some extent in STEM may be one or two 
weeks long. This type of summer school may be a suitable holiday activity for these students while 
their parents work. On the other hand shorter events may be more suitable for girls with lower 
levels of interest. The organizers should consider the best options by weighing costs against the 
added value of the activities and the length of the event. 
 
Since it is expected that a summer school offers a variety of activities for entertainment and social 
interactions, it is very much appreciated, if the learning also takes place outside a class room. 
Outdoor events are recommended, such as learning about laws of physics while being in a climbing 
arena or learning about optics in a laser tag room, or going to the mountains at night to watch stars 
and learn about astronomy and so on.  
 

• Learning Environment 
The use of activities such as ice breaker activities and games helped students to get to know each 
other. These activities may also be linked to STEM. This time for exchange between students, making 
friends and socialising is an important part of the process. This together with other efforts to provide 
a supportive and non-threatening environment are very important. 
 
 

• Group work and collaborative work 
Girls working in groups and supported by an adult leader (mentor) proved to be very successful. 
Groups of around four students worked very well. Grouping of students may be carried out in 
different ways. In some examples reported in the case studies, allowing students to work with their 
friends encouraged students to participate and in most cases helped students. In one particular case 
in the first round of summer camps, students were distracted when working with their friends and 
worked better when working with different students. 
 
 



                                                   
 

 

1.9.5 EMBEDDING THE SUMMER CAMPS IN THE REGIONAL AND NATIONAL STEM EVENTS 
SCENE HELPS MAINTAIN STEM INTEREST  
 

• Follow-up events 
A positive outcome of the summer camps was the fact that many girls enjoyed the summer camp 
experience so much that they declared that they wished to apply again. We recommend follow-up 
events for these girls to sustain and support their interest in science – this can be done by informing 
the participants and their parents about the other STEM events that are organized by the same 
institution or other institutions in the region. 
 
 

1.9.6 FURTHER APPLICATIONS OF THE GEM SUMMER CAMP PILOTING EXPERIENCES 
 

• Workshops/summer school for teachers 
Based on the feedback gained through the networking activities, teachers may benefit from 
workshops related to stereotypes, entrepreneurship and pedagogies and activities that may support 
girls in their STEM classrooms. Our Lithuanian colleagues are already ahead of this and based on the 
GEM summer school experiences, the knowledge gained in connection to gender and STEM,  a 40-
hour professional development course was developed and will be launched by April 2023.  
 

• STEM Summer schools as an outreach event of higher education institutions 
During the piloting several higher education institutions recognized the benefits of organizing a 
STEM summer camp for girls, in order to attract future students. The organization of the GEM 
summer camps was done in a collaborative way: higher education institutions offered rooms and 
staff, STEM female professionals participated on a voluntary basis without remuneration and in 
some cases there was sponsorship by private companies besides the EU grant that was used to cover 
the expenses involved. Local institutions, non-governmental institutions and initiatives connected 
to STEM and gender equality were good collaboration partners in establishing the organizational 
team of the summer camps. These structures will be maintained in some countries and they will 
continue organizing STEM summer schools, setting an example also for other higher education 
institutions. 
 

1.9.7 BECAUSE OF THE COMMON INTEREST IN ATTRACTING MORE GIRLS TO STEM STUDIES 
AND CAREERS, SHARED FINANCING OF THE SUMMER SCHOOLS IS IMAGINABLE.  
 

 
Apart from the higher education institutions and local institutions, non-governmental institutions 
and initiatives connected to STEM and gender equality who might be interested in supporting the 
organization of summer schools mentioned in Section 1.9.6, we would like to highlight two other 
possible support groups: 
 
 



                                                   
 

 

• Parents  
Since it is in the interest of parents for their children to find promising jobs in the future and since 
they may also be in need of (educational) leisure time activities for their children in the summer 
holidays, many parents would be ready to pay a participation fee for the STEM summer school. This 
however may only include girls and parents who are already interested in STEM subjects or a future 
STEM career to a certain extent and excludes girls who are unable to pay the fee.  

• Business 
Additional support may be obtained from local companies that can offer their employees as role 
models and guided visits of the premises of the company for world of work connections. Big 
companies who are willing to get involved in education and who already have staff and financial 
capacities for this purpose, may help when searching for funds. 
 

 

1.10 Conclusion 

The first part of this report gave an overview of the GEM summer camps organised in the 10 
countries involved in this project, evaluating several aspects of the planning and implementation. 
This is followed by a series of case studies focusing on specific summer camps. 
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Part 2: Country case studies – Summer Camps 2022 

 
In the following sections case studies describing and evaluating the summer camps held in the different 
countries are presented. 
 
  



																																																									 	

	

 

GEM Summer Camp 2022 – [Cyprus] 
 
 

1. The Context 
(Provide some background information on the educational context including for example ages of compulsory 
education, subjects taught (especially whether STEM, entrepreneurship and ICT are compulsory), age when 
students make subject choices, if any etc.) 

 
2. Recruitment 

The educational system in Cyprus is centralized with all schools in Cyprus (ages 4-18) 
monitored by the Ministry of Education and Culture which decides on the curricula and the 
books that will be taught in each age year. The compulsory education covers ages five to 
sixteen, and for those ages education is free in all public schools. The main teaching language 
in public schools in Greek. There is also the option for private schools for which the 
parents have to pay tuition fees, and these are usually schools in which the main teaching 
language is English. For the primary school (ages 6-12) the curricula includes mainly the 
following subjects: Greek Language, Mathematics, History, Religious Education, Health 
Education, Science, Sports, Music and Environmental Education. In the secondary 
education (12-15) the students again focus on general knowledge in various subjects similar 
to primary education, but science is divided in Chemistry, Biology and Physics, and ICT is 
added as a new subject. In the high school (15-18) the students choose a specialization 
(Classic studies, STEM, Finance) or a technical direction. Students who wish to follow STEM 
careers have to choose the STEM specialization which focuses mainly on Mathematics, 
Physics, Chemistry and a choice between Biology, Advanced ICT and Architectural Drawing.  



																																																									 	
	

	

(Provide information about the advertising and recruitment campaign, what worked and what was less 
successful. Describe activities, tools, materials used in the advertising strategy.) 

 
3. Summer camp support site 
(Provide brief information and link to the summer camp support site.) 

 

 

Because of the covid-19 restrictions our group had to wait until last minute before deciding on 
whether the summer school 2022 would be held on-line or as a face to face event, and also to 
be able to decide on the number of students we could accommodate in the classroms. Given 
the good conditions at the beginning of the summer in Cyprus, we decided to hold the summer 
school as a face to face event at the University of Nicosia campus mainly, with some visits to 
other premises as well. The summer school was scheduled for the week after the end of the 
school year, June  27th until July 1st 2022.  
 
The local team prepared a letter introducing the summer school and providing all details 
(dates, program, link to form for people interested). The letter was circulated to personal 
contacts, all university faculty and staff, on a facebook page for teachers and parents and was 
also advertised in an online newspaper (paideia-news) that is popular with teachers and 
parents. The letter with the details and the schedule is included in Appendix I in greek. The 
letter included a link for parents to register their children to the summer school. We decided 
that if we had more participants than we could recruit we would use a first come first serve 
approach and this was possible because the online registration form has a date and time 
stamp.  
 
The initial registration was very successful with more than 40 girls registering for the summer 
school, but we were informed by the University that we could not have more that 27 girls at 
the University classrooms. Therefore, we selected the first 27 girls who registered and 
informed their parents. The consent form to photograph activities and record parts of the 
summer school was included in the initial form submitted by the parents.  
 
 

A summer camp support site was prepared and this included information about the project, 
the team and the daily schedule.  	
  
http://www.girls4stemcyprus.com/pilambdaetarhoomicronphiomicronrho943epsilonsigmaf.
html  
 
 
 



																																																									 	
	

	

Link to the summer camp support site: 

 
4. The Plan 

(Give a description of the ideas behind the learning plan; people supporting the plan such as any companies e.g. ICT or 
software companies. You may include copies of adverts, posters etc. Describe your plans. What did it involve?  (How 
many days and how many hours in each day? Where were the sessions held? What kind of activities have you planned? 
Did you organise trips? Who was involved? What is the agenda?) 

 

 

(a) Pedagogy 
(Include a description of the pedagogy employed in the activities, giving examples.) 
 

http://www.girls4stemcyprus.com/pilambdaetarhoomicronphiomicronrho943epsilonsigmaf.
html  
 
 
 

The learning plan for this years’ summer school was modified based on observations and 
comments from the first year. As a team we reflected on the process from Year 1 and noticed the 
following: (a) there was a need for a more integrated learning and a problem that would tie together 
all activities, (b) the emphasis on technology and entrepreneurial skills was not highlighted in the 
previous year. Therefore, the second summer school was modified to account for these two issues. 
We decided to use a problem as the guiding for all days, and we also placed an emphasis on 
design thinking process.  
 
The target group for this year were 12-14 year old students and the duration was five day, 6-hours 
per day. Four of the days took place at the University of Nicosia, in different labs and Departments, 
and one of the days was a visit at the Athalassa National Park. The detailed plan is presented 
below. The activities were interactive and required the students to work in small groups, collaborate 
and create various artefacts. People from the Department of Education, Department of Human 
Biology, the National Environmental Center of Cyprus and various companies were involved.  
 



																																																									 	
	

	

 
(b) Focus on entrepreneurship 

(How was the focus on entrepreneurship achieved?) 
 

(c) Technology 
(How was technology incorporated to enhance girls’ digital competences?) 

 

The emphasis was on using the design thinking process as a way to solve different problems 
that were presented in the activities. Specifically, the main problem that was presented to the 
students was: How can you improve scientists’ well-being at work by using colors? In order to 
be able to address the problem the students had to first familiarize with different scientists 
and their working spaces. This involved visiting different labs at the university (i.e. VR lab, 
biology lab), outside the university (i.e. environmental center), and meeting scientists working 
in different companies (i.e. interface design engineer, a space craft engineer) and discussing 
with them about their work life and everyday life. At a later stages they had to brainstorm 
about different solutions, chose the most appropriate solution using specific criteria (if it is 
feasible in terms of making a prototype and cost), prepare their product and pitch it to the 
audience. Therefore, the pedagogy was mostly problem-based learning, using aspects of 
design thinking process.  
 
 
 

Our focus on entrepreneurship had to steps: 
 

(a) On Day 5 we invited two female role models working in private companies (interface 
designer and software designer) to visit the students and do the following: (a) present 
aspects of their work, especially the entrepreneurial aspect, and (b) act as judges for 
the products prepared by each of the group.  

(b) Students were asked as part of the design thinking process to prototype a product 
and pitch it. Pitching involved creating a logo and identity for their product and 
company, and presenting their product in 5 minutes using creating ways. During the 
process of preparing for the pitching of the product they received feedback and 
comments from the female role models.  

 
 
 

Insert text here 
- They engaged with AR and VR technologies in the special lab on Day 1 
- They engaged with programming and robotics on Days 2 and 3 (Lego WeDo) 



																																																									 	
	

	

5. The learning plan for the summer camp 
(Include a copy of your learning plan.) 

 
Day	1:	Introduction	and	the	science	of	colours	

9-10:		Introduction	to	the	summer	school	and	ice	breaking	activities	

• Draw	a	STEM	person	activity	and	share	it	with	the	rest		

10-11.15	am:	Break	

11.15	–	12.15	pm:	Virtual	Reality	and	Colors	(visit	at	the	VR	lab	of	UNIC	and	emerging	in	VR	and	AR	with	
the	guidance	of	Dr	Chris	Christou)	
12.15	-	1	pm:	Discussing	with	female	role	models	–	Meeting	an	astrophysicist	(Dr	Stella	Manoli)	

1.pm	-		1.30	pm:	Lunch	Break	

1.30pm	–	3	pm:	The	science	of	colors	and	materials	

• The	students	will	work	in	groups	in	the	science	lab	mentored	by	a	female	scientist	to	understand	
the	science	behind	iridescent	colors.	

• Students	will	experiment	with	materials	to	create	their	own	iridescent	colors.		

	

Day	2:	Colors	in	the	environment	–	Visit	to	National	Part	and	environmental	center	

9-10:		Introduction	to	the	activity,	field	study	and	tools	

• Students	will	be	introduced	to	the	problem:	what	is	the	role	of	colors	in	the	environment	and	
where	can	you	spot	iridescent	colors	in	the	National	Park.		

• Students	will	be	 introduced	to	field	study	rules	and	the	technological	tools	that	they	will	use	
during	the	field	study.		

10-11.15	am:	Break	

11.15	–	1.00	pm:	Group	Work	

• Field	study	
• Presentation	of	findings	and	discussion	of	findings	with	female	scientists	

1.pm	-		1.30	pm:	Lunch	Break	

1.30pm	–	3	pm:	Designing	a	sustainable	school	–	activity	using	LEGO	we	do	II	
	

Day	3:	Using	colors	in	the	lab	and	the	mathematics	of	colors	

9-10:		Introduction	to	lab	work	and	lab	rules	

• Students	will	visit	the	Human	Biology	and	Technology	labs	at	the	University	of	Nicosia	and	will	
learn	about	basic	rules	and	the	technologies	and	tools	that	are	available	for	them	to	use	(i.e.	3D	
printer,	 stop	 motion	 animation,	 lab	 equipment).	 How	 do	 we	 use	 colors	 in	 lab	 work?	 Using	
indicators	and	change	color	as	a	way	to	see	changes	

• Introducing	the	role	of	women	in	STEM	through	an	interactive	presentation	of	history	of	STEM	
• The	role	of	mathematics	in	STEM	



																																																									 	
	

	

• Interview	with	a	female	scientist	(Dr	Vicky	Nicolaidou,	Immunologist)	
	

10-11.15	am:	Break	

11.15	–	1.00	pm:	Learning	how	to	program	–	workshop	on	programming	LEGO	we	do	11	using	light	and	
color	as	the	problem	(Dr.	Efi	Nisoforou	and	Eftychia	Xerou)	
1.pm	-		1.30	pm:	Lunch	Break	

1.30pm	–	3	pm:	Time	for	cinema!	Movie	screening	of	a	movie	about	women	in	STEM		

	
Day	4:	The	role	of	technology	and	the	process	of	designing	and	promoting	products		

9.00-11am.:		Working	with	technological	tools	and	how	they	can	help		

11.00-1pm:	Group	work	on	design	thinking	and	promoting	products	

1.00-1.30μ.μ.:		Lunch	break	
1.30-3.30μ.μ.:	Working	in	groups	to	produce	a	product	related	to	colors			

	

Day	5:	Entrepreneurial	skills	in	STEM	

9.00pm-	11am:	During	the	last	day	the	students	will	work	in	their	groups	in	order	to	prepare	the	final	
project.	

11am	-	1pm:	Meeting	 female	role	models	 (Christina	Vasiliou,	 Interface	Designer/	Eleni	Michailidou/	
Software	Designer)	

1.00-1.30pm:		Lunch	Break	
1.30	–	4.30pm:	Presentation	of	final	project	and	Evaluation	by	Female	Role	models	

 
 
 
 
 
 
 
 
 
 
 
 
 
 



																																																									 	
	

	

6. Learning Outcomes 
(List the learning outcomes targeted.) 

 

Le
ar

ni
ng

 
Ac

tiv
iti

es
 

STEM/ICT subject 
knowledge 

Knowledge of 
inspiring role 
models and their 
meaning 

Knowledge about 
the STEM/digital 
world of work 

Entrepreneurial 
mind-sets 

Transversal skills 

Draw a 
STEM 
person 

X X X   

Giant 
bubbles 

X    X 

The science 
of colors and 
materials 

X  X  X 

Visit to 
National 
Park 

X X X  X 

Using colors 
in the lab 

X X X X X 

The role of 
designing 
and 
promoting 
products 

X X X X X 

Final 
presentation 

X   X  

 
7. Mentors 

(Describe the involvement of mentors, how they were recruited, the number, their STEM backgrounds, how 
they were trained/prepared for the summer camp.) 

 
Some of the mentors were also involved in the first summer school. Those involved in the 
first summer school reflected on their activities from Year 1 and modified them. Those 
involved for the first time were informed about the target audience and purpose of the 
summer school before attending.  
 



																																																									 	
	

	

Maria	Evagorou	 Associate	 Professor	 in	 Science	 Education	 focusing	 on	 inquiry	 based	
learning	

Efi	Nisiforou	 Lecturer	 on	 Technologies,	 her	work	 focusing	 on	 using	 technological	
tools	(i.e.	eye	tracking)	to	identify	users’	needs.	

Myrtani	Pieri	 Associate	 Professor,	 her	 research	 focuses	 on	 gastointestical	 track	
physiology.	She	also	holds	a	diploma	on	entrepreneurship		

Maria	Nicolaou	 Theoretical	physicist		

Liza	Pitri	 Artist,	work	focusing	on	materials	and	color	

Vicky	Nicolaidou	 Assistant	Professor,	hew	work	focuses	on	autoimmunity	

Stella	Hadjiachilleos	 Environmentalist,	work	focusing	on	sustainable	development	

Stella	Manoli	 Astrophysicist,	 work	 on	 designing	 products	 and	 solutions	 for	
spaceships	

Agni	Stylianou	 Associate	Professor	on	Learning	Sciences,	work	focusing	on	multiple	
perspectives	

Eftychia	Xerou	 Expert	on	robotics	

Chris	Christou	 Associate	Professor	in	Multimedia,	expert	on	AR	and	VR	technologies	

Christina	Vasiliou	 Interface	 Designer	 and	 entrepreneur,	 works	 at	 a	 national	 bank	 in	
Cyprus	as	an	interface	designer	for	bank	apps	

Eleni	Michailidou	 Software	Designer,	works	at	a	private	company	

 
 

 
8. Evaluation data collection 

(Describe the preparation related to data collection such as obtaining permissions, consents.) 

 
During the application process the parents were asked to indicate whether they provide 
consent for data collection, including recording of some sessions, photos and responding to 
questionnaires. All parents provided the written consent for data collection for research 
purposes and for the use of photos for research purposes.  
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�����µ�����š�]�}�v�U�� �•�µ���i�����š�•�� �š���µ�P�Z�š�� �~���•�‰�����]���o�o�Ç�� �Á�Z���š�Z���Œ�� �^�d���D�U�� ���v�š�Œ���‰�Œ���v���µ�Œ�•�Z�]�‰�� ���v���� �/���d�� ���Œ���� ���}�u�‰�µ�o�•�}�Œ�Ç�•�U�� ���P���� �Á�Z���v��
�•�š�µ�����v�š�•���u���l�����•�µ���i�����š�����Z�}�]�����•�U���]�(�����v�Ç�����š���X�•��

��
�î�X�� �Z�����Œ�µ�]�š�u���v�š��
�~�W�Œ�}�À�]������ �]�v�(�}�Œ�u���š�]�}�v�� �����}�µ�š�� �š�Z���� �����À���Œ�š�]�•�]�v�P�� ���v���� �Œ�����Œ�µ�]�š�u���v�š�� �����u�‰���]�P�v�U�� �Á�Z���š�� �Á�}�Œ�l������ ���v���� �Á�Z���š�� �Á���•�� �o���•�•��
�•�µ�������•�•�(�µ�o�X�������•���Œ�]�����������š�]�À�]�š�]���•�U���š�}�}�o�•�U���u���š���Œ�]���o�•���µ�•�������]�v���š�Z���������À���Œ�š�]�•�]�v�P���•�š�Œ���š���P�Ç�X�•��

�����µ�����š�]�}�v���]�v�����Ì�����Z�]�����]�•�����}�u�‰�µ�o�•�}�Œ�Ç���(�Œ�}�u�����P���•���•�]�Æ���š�}���(�]�(�š�����v���Ç�����Œ�•�X�����}�u�‰�µ�o�•�}�Œ�Ç�������µ�����š�]�}�v�����}�À���Œ�•��
�(�]�À���� �Ç�����Œ�•�� �}�(�� �‰�Œ�]�u���Œ�Ç�� �����µ�����š�]�}�v�� �(�}�o�o�}�Á������ ���Ç�� �(�}�µ�Œ�� �Ç�����Œ�•�� �}�(�� �o�}�Á���Œ�� �•�����}�v�����Œ�Ç�� �����µ�����š�]�}�v�X��
�����µ�����š�]�}�v�� �]�•�� �(�Œ������ �]�v�� ���o�o�� �•�š���š���� �•���Z�}�}�o�•�U�� ���Z�]�o���Œ���v�� �����v�� ������ �����µ�����š������ ���Ç�� �‰���Œ���v�š�[�•�� �������]�•�]�}�v�� ���o�•�}�� �]�v��
�‰�Œ�]�À���š���� �•���Z�}�}�o�•�X�� �d�Z���� ���Ì�����Z�� �•���Z�}�}�o�� �•�Ç�•�š���u�� �]�•�� �}�Œ�P���v�]�•������ ���Ç�� �š�Á�}�� �o���À���o�� �•�Ç�•�š���u�W�� �&�Œ���u���Á�}�Œ�l��
�����µ�����š�]�}�v���o���W�Œ�}�P�Œ���u���~�&���W�•�����•���P�µ�]�����o�]�v���•���(�}�Œ���^���Z�}�}�o�������µ�����š�]�}�v���o���W�Œ�}�P�Œ���u�•���~�^���W�•�����•���}�Á�v���•���Z�}�}�o��
�‰�Œ�}���µ���š�X���/�v���&���W�����Œ�����o�]�•�š�������}�v�o�Ç���•�}�r�����o�o�����������µ�����š�]�}�v���o�����Œ�����•�����v�����š�Z���]�Œ�������µ�����š�]�}�v���o���(�]���o���•�U���Á�Z�]���Z��
�����v�� ������ ���‰�‰�o�]������ ���•�� �•���Z�}�}�o�� �•�µ���i�����š�•�X�� �/�v�� ���Œ������ �}�(�� �^�d���D���š�Z���� �����µ�����š�]�}�v���o�� ���Œ�����•�� ���Œ���� �D���š�Z�•�� ���v���� �]�š�•��
���‰�‰�o�]�����š�]�}�v�•�U���D���v�����v�����E���š�µ�Œ�����~�W�Z�Ç�•�]���•�U�����Z���u�]�•�š�Œ�Ç�U�����]�}�o�}�P�Ç�����v�����'���}�P�Œ���‰�Z�Ç�•�U���D���v�����v�����,�����o�š�Z�U��
�D���v�� ���v���� �,�]�•�� �t�}�Œ�o���U���D���v�� ���v���� �t�}�Œ�o���� �}�(���š�Z���� �t�}�Œ�l�� ���v���� �/�v�(�}�Œ�u���š�]���•�X�����µ�Œ�]�v�P���š�Z�����‰�Œ�]�u���Œ�Ç���o���À���o��
�•�š�µ�����v�š�•���•�š�µ���Ç���]�v�š���P�Œ���š�������•���]���v���������v�����/���d�����v�������µ�Œ�]�v�P���o�}�Á���Œ���•�����}�v�����Œ�Ç���o���À���o���•���‰���Œ���š�������•�µ���i�����š�•��
���Œ�����µ�•�µ���o�o�Ç�����‰�‰�o�]�����U���‰�Z�Ç�•�]���•�U�����]�}�o�}�P�Ç�U�����v�����P���}�P�Œ���‰�Z�Ç���]�v�����o�o���(�}�µ�Œ���P�Œ�������•�U�����Z���u�]�•�š�Œ�Ç���µ�•�µ���o�o�Ç���]�v���o���•�š��
�š�Á�}���P�Œ�������•�X��

�t�����‰�o���v�v�������š�Z�����•�µ�u�u���Œ�������u�‰���(�}�Œ���š�Z�����Ç�����Œ���î�ì�î�î���•�]�u�]�o���Œ�o�Ç���o�]�l�����]�v���Ç�����Œ�������(�}�Œ���U���]�š���u�����v�•���š�Z���š���Á����
�������]���������š�Z�����u���]�v���š�}�‰�]�����u�µ�•�š�����������}�v�v�����š�������Á�]�š�Z���š�Z�����‰�Œ�}�(���•�•�]�}�v���o�����v�����Œ���•�����Œ���Z���}�Œ�]���v�š���š�]�}�v���}�(��
�}�µ�Œ�������‰���Œ�š�u���v�š���}�(�����Z���u�]�•�š�Œ�Ç�����v�������Z���u�]�•�š�Œ�Ç�������µ�����š�]�}�v�X���t�����������]���������š�}���(�}���µ�•���}�v�����À���Œ�Ç�����Ç���o�]�(����
���}�v�•�µ�u�‰�š�]�}�v�•�� ���v���� �š�Z���]�Œ�� ���}�v�•���‹�µ���v�����•�� �Á�]�š�Z�� �^�d���D�� �u�}�•�š�o�Ç�� �Á�]�š�Z�� �o�����}�Œ���š�}�Œ�Ç�� �����š�]�À�]�š�]���•�X�� �/�v�� �Ç�����Œ��
�î�ì�î�î���Á���������������o�•�}���o�����š�µ�Œ�����}�Œ�]���v�š�������}�v���P���v�����Œ���•�š���Œ���}�š�Ç�‰���•���]�v���•���]���v�����X������
�d�Z�����Œ�����Œ�µ�]�š�u���v�š�•���Á�����}�Œ�P���v�]�•�������u���]�v�o�Ç���š�Z�Œ�}�µ�P�Z���&���������}�}�l���P�Œ�}�µ�‰���^�d�������Z���Œ�•���}�(���^���]���v�������~�h���]�š���o� ��
�‰�Ž�_�Œ�}���}�À�"���v�É���Z�� �‰�Ž�����u�"�š�½�•�� ���v���� �š�Z�Œ�}�µ�P�Z�� �Á�}�Œ�l�•�Z�}�‰�•�� �Á�]�š�Z�� �š�������Z���Œ�•�� ���v���� �(�µ�š�µ�Œ���� �š�������Z���Œ�•��
���}�v�v�����š�������Á�]�š�Z���}�µ�Œ�������‰���Œ�š�u���v�š�X�����t�����Z���À���������o�]�u�]�š���š�]�}�v���(�}�Œ�������‰�����]�š�Ç���}�(���}�µ�Œ���o�����•�U�����v�����Á�����������]��������
�š�}�� �}�Œ�P���v�]�•���� �‰���Œ���o�o���o�� �•���•�•�]�}�v�•�� ���}�u���]�v������ �o�����š�µ�Œ���•�� ���v���� �o������ �����š�]�À�]�š�]���•�X�� �d�Z���� �•�µ�u�u���Œ�� �•���Z�}�}�o�� �Á���•��
�•�]�š�µ���š������ �}�v�� �š�Z���� �o���•�š�� �Á�����l�� �����(�}�Œ���� �Z�}�o�]�����Ç�•�� �}�(�� �š�Z���� �•�����}�v�����Œ�Ç�� �•�š�µ�����v�š�•�U�� �]�v�� �:�µ�v���� �î�ï�r�î�ð�X�� �d�Z����
���}�v�š���v�š���}�(���š�Z�����•�µ�u�u���Œ���•���Z�}�}�o���Á�������]�•���µ�•�•�������Á�]�š�Z���}�µ�Œ���E���š�]�}�v���o���'���D���d�����u���~�E�'�d�•�����v���������À�]�•�}�Œ�Ç��
�P�Œ�}�µ�‰���u���������(�Œ�}�u���š�������Z���Œ�•�U���‰�}�o�]���Ç���u���l���Œ�•�����v�����}�š�Z���Œ�•�X��
�t�����‰�Œ���‰���Œ�������]�v�(�}�Œ�u���š�]�}�v���‰�}�•�š���Œ�•���(�}�Œ���•�µ�u�u���Œ���•���Z�}�}�o���~�•���������‰�‰���v���]�Æ���í�•�U�����v�����š�Z���•�����Á���Œ�����‰�µ���o�]�•�Z��
�]�v�� �&���� �P�Œ�}�µ�‰�� ���v���� ���]�•�š�Œ�]���µ�š������ �]�v�� �‰�Œ�]�v�š�� �(�}�Œ�u�� �š�}�� �•���Z�}�}�o�•�� �]�v�� �W�Œ���P�µ���� ���v���� ���o�}�•���� ���v�À�]�Œ�}�v�u���v�š�X�� �d�Z����
�‰�Œ�}�i�����š�� �Á���•�� �Z���Œ���� �]�v�š�Œ�}���µ�������U�� ���v���� �•�š�µ�����v�š�•�� �Á���Œ���� �]�v�À�]�š������ �š�}�� �Œ���P�]�•�š���Œ�� ���Ç�� �}�v�r�o�]�v���� �~�Y�Z�� ���}�����•��
�š�}�P���š�Z���Œ���Á�]�š�Z�����}�v�(�]�Œ�u���š�]�}�v���}�(���š�Z���]�Œ���‰���Œ���v�š�•�X���d�Z�]�•���Œ�����Œ�µ�]�š�u���v�š�������u�‰���]�P�v���Á���•���•�µ�������•�•�(�µ�o�����v�����(�}�Œ��
�š�Z�������À���v�š���ñ�í���P�]�Œ�o�•�����‰�‰�o�]�������š�}���i�}�]�v���š�Z�����•�µ�u�u���Œ�������u�‰�X�����(�š���Œ���š�Z�����]�v�]�š�]���o���Œ���P�]�•�š�Œ���š�]�}�v�U���‰���Œ���v�š�•���Á���Œ����
�]�v�(�}�Œ�u������ �����}�µ�š�� ���}�v���]�š�]�}�v�•�� ���v���� ���•�l������ �š�}�� �(�]�o�o�� ���v���� �š�}�� �•�]�P�v�� ���}�v�•���v�š�� �(�}�Œ�u�•�� �(�}�Œ�� �����š���� ���}�o�o�����š�]�}�v�U��
�‰�Z�}�š�}�P�Œ���‰�Z�Ç�����š���X��
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�ï�X�� �^�µ�u�u���Œ�������u�‰���•�µ�‰�‰�}�Œ�š���•�]�š����
�~�W�Œ�}�À�]���������Œ�]���(���]�v�(�}�Œ�u���š�]�}�v�����v�����o�]�v�l���š�}���š�Z�����•�µ�u�u���Œ�������u�‰���•�µ�‰�‰�}�Œ�š���•�]�š���X�•��

��

��
�>�]�v�l���š�}���š�Z�����•�µ�u�u���Œ�������u�‰���•�µ�‰�‰�}�Œ�š���•�]�š���W��

��
�ð�X�� �d�Z�����W�o���v��

�~�'�]�À�������������•���Œ�]�‰�š�]�}�v���}�(���š�Z�����]�������•�������Z�]�v�����š�Z�����o�����Œ�v�]�v�P���‰�o���v�V���‰���}�‰�o�����•�µ�‰�‰�}�Œ�š�]�v�P���š�Z�����‰�o���v���•�µ���Z�����•�����v�Ç�����}�u�‰���v�]���•�����X�P�X���/���d���}�Œ��
�•�}�(�š�Á���Œ���� ���}�u�‰���v�]���•�X�� �z�}�µ�� �u���Ç���]�v���o�µ������ ���}�‰�]���•�� �}�(�������À���Œ�š�•�U���‰�}�•�š���Œ�•�� ���š���X�� �����•���Œ�]������ �Ç�}�µ�Œ���‰�o���v�•�X�� �t�Z���š�� ���]���� �]�š�� �]�v�À�}�o�À���M���� �~�,�}�Á��
�u���v�Ç�������Ç�•�����v�����Z�}�Á���u���v�Ç���Z�}�µ�Œ�•���]�v���������Z�������Ç�M���t�Z���Œ�����Á���Œ�����š�Z�����•���•�•�]�}�v�•���Z���o���M���t�Z���š���l�]�v�����}�(�������š�]�À�]�š�]���•���Z���À�����Ç�}�µ���‰�o���v�v�����M��
���]�����Ç�}�µ���}�Œ�P���v�]�•�����š�Œ�]�‰�•�M���t�Z�}���Á���•���]�v�À�}�o�À�����M���t�Z���š���]�•���š�Z�������P���v�����M�•��
��

��
�~���•���W�������P�}�P�Ç��

�~�/�v���o�µ���������������•���Œ�]�‰�š�]�}�v���}�(���š�Z�����‰�������P�}�P�Ç�����u�‰�o�}�Ç�������]�v���š�Z���������š�]�À�]�š�]���•�U���P�]�À�]�v�P�����Æ���u�‰�o���•�X�•��
��

�����•�µ�u�u���Œ�������u�‰���•�µ�‰�‰�}�Œ�š���•�]�š�����Á���•���‰�Œ���‰���Œ�����X���d�Z�]�•�����}�v�•�]�•�š�������}�(���]�v�(�}�Œ�u���š�]�}�v�������}�µ�š���š�Z�����‰�Œ�}�i�����š��
���v�����•�µ�u�u���Œ�������u�‰���}�v���š�Z�����Á�����•�]�š�����}�(���š�Z�����&�����µ�o�š�Ç���}�(�������µ�����š�]�}�v���}�(���š�Z�������Z���Œ�o���•���h�v�]�À���Œ�•�]�š�Ç���>�]�v�l���š�}��
�š�Z�����•�µ�u�u���Œ�������u�‰���•�µ�‰�‰�}�Œ�š���•�]�š���X��

�Z�š�š�‰�•�W�l�l�‰���P���•�X�‰�����(�X���µ�v�]�X���Ì�l�l���Z�l�À�Ç�Ì�l�µ�u�l�Œ���•���v���r�‰�Œ�}�i���l�š�Ç�l�P���u�l��
��
��

�d�Z�����‰�o���v���Á���•���š�}���}�Œ�P���v�]�•�������À���v�š���(�}�Œ�����Œ�}�µ�v�����ñ�ì���P�]�Œ�o�•�����P�������í�î���t���í�ò���Ç�����Œ�•�����š���š�Z���������‰���Œ�š�u���v�š���}�(��
���Z���u�]�•�š�Œ�Ç�� ���v���� ���Z���u�]�•�š�Œ�Ç�� �����µ�����š�]�}�v�� �&�����µ�o�š�Ç�� �}�(�� �����µ�����š�]�}�v�� ���Z���Œ�o���•�� �µ�v�]�À���Œ�•�]�š�Ç�� �]�v�� �W�Œ���P�µ���X�� �d�Z����
�•�š�µ�����v�š�•���Á�}�Œ�l���������µ�Œ�]�v�P���o�����š�µ�Œ���•���]�v���Á�Z�}�o�����P�Œ�}�µ�‰�����v�����(�}�Œ���Á�}�Œ�l�•�Z�}�‰�•�����v�����o�����•���š�Z���Ç���Á���Œ�������]�À�]��������
�š�}���š�Á�}���}�Œ���š�Z�Œ�������P�Œ�}�µ�‰�•�����Ç���š�Z���]�Œ���������]�•�]�}�v�X���d�Z�����‰�o���v���Á���•���š�}���Z���À���������•���Œ�]���•���}�(�������š�]�À�]�š�]���•���Œ���o���š�������š�}��
���]�(�(���Œ���v�š���^�d���D�����Œ�����•�X���������Z�������š�]�À�]�š�Ç���Á���•���o�������u�}�•�š�o�Ç�����Ç�������(���u���o�����Á�Z�}���Á�}�Œ�l�������]�v���š�Z�������o�����š���������Œ�����X��
�d�Z�����‰�Œ�}�P�Œ���u�u�����]�v���o�µ���������o�����š�µ�Œ���•�U���Á�}�Œ�l�•�Z�}�‰�•�����v�����o�����•�U�����v�����]�����r���Œ�����l���Œ�������š�]�À�]�š�]���•�U���P���u���•�����v����
�Œ���(�Œ���•�Z�]�v�P�����Œ�����l�•�X���d�Á�}�������Ç�•���Á���Œ�����•���o�����š�������(�}�Œ���š�Z�����•�µ�u�u���Œ�������u�‰���~�î�ï�X���t���î�ð�X���:�µ�v�����î�ì�î�î�•�X���d�Z�]�•��
�Á���•�� �}�v���� �Á�����l�� �����(�}�Œ���� ���� �•�µ�u�u���Œ�� �Z�}�o�]�����Ç�•�X�� �������Z�� �����Ç�� �•�š���Œ�š������ ���š�� �õ�X�ì�ì�� ���v���� ���v���� ���Ç�� �í�ó�X�ì�ì�X�� �d�Z����
�‰���Œ���v�š�•�����Œ�}�µ�P�Z�š���š�Z�������Z�]�o���Œ���v���š�}���š�Z�����(�����µ�o�š�Ç�����À���Œ�Ç���u�}�Œ�v�]�v�P�����v�����‰�]���l�������š�Z���u���µ�‰�����P���]�v�����(�š���Œ���š�Z����
�����š�]�À�]�š�]���•�X��
�Z���(�Œ���•�Z�]�v�P�����Œ�����l�•�����v�����o�µ�v���Z���•���Á���Œ�����‰�Œ�}�À�]���������������Z�������Ç���t���(�}�Œ���š�Z�]�•���Œ�����•�}�v���‰���Œ���v�š�•���Á���Œ�������•�l������
�š�}���v�}�š�]�(�Ç���š�Z�����}�Œ�P���v�]�•���Œ�•���]�v�������•�����}�(�����v�Ç���(�}�}�������o�o���Œ�P�]���•���}�Œ���•�‰�����]���o�����]���š���Œ�Ç���Œ���‹�µ�]�Œ���u���v�š�•�X��
�d�Z�������v�����}�(���o���•�š�������Ç���Á���•���������]�����š�������š�}�������Œ�š�]�(�]�����š���•�������o�]�À���Œ�]�v�P�X��
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��
�~���•���&�}���µ�•���}�v�����v�š�Œ���‰�Œ���v���µ�Œ�•�Z�]�‰��

�~�,�}�Á���Á���•���š�Z�����(�}���µ�•���}�v�����v�š�Œ���‰�Œ���v���µ�Œ�•�Z�]�‰�������Z�]���À�����M�•��
��

�~���•���d�����Z�v�}�o�}�P�Ç��
�~�,�}�Á���Á���•���š�����Z�v�}�o�}�P�Ç���]�v���}�Œ�‰�}�Œ���š�������š�}�����v�Z���v�������P�]�Œ�o�•�[�����]�P�]�š���o�����}�u�‰���š���v�����•�M�•��

��
�ñ�X�� �d�Z�����o�����Œ�v�]�v�P���‰�o���v���(�}�Œ���š�Z�����•�µ�u�u���Œ�������u�‰��

�~�/�v���o�µ�������������}�‰�Ç���}�(���Ç�}�µ�Œ���o�����Œ�v�]�v�P���‰�o���v�X�•��
��

��

�d�Z�����‰�������P�}�P�Ç���µ�•���������µ�Œ�]�v�P���•�µ�u�u���Œ���•���Z�}�}�o���Á���•���}�Œ�]���v�š�������š�}���•�š�µ�����v�š�•�[�������š�]�À�]�š�Ç�����v�������v�P���P���u���v�š��
�•�µ�‰�‰�}�Œ�š�]�v�P���š�Z���]�Œ���]�v�š���Œ�v���o�� �u�}�š�]�À���š�]�}�v�X���D�}�•�š���‰���Œ�š�•���}�(���š�Z�����‰�Œ�}�P�Œ���u�� �Á���Œ���� �•�]�š�µ���š������ �]�v���š�Z���� �o�������š�}��
�Z���v���r�}�v�������š�]�À�]�š�]���•���}�(���•�š�µ�����v�š�•�X�����o�•�}���o�����š�µ�Œ���•���Á���Œ���������•�������}�v���]�v�š���Œ�����š�]�}�v�•�����v�������]�•���µ�•�•�]�}�v�����u�}�v�P��
�o�����š�µ�Œ���Œ�•�� ���v���� �‰���Œ�š�]���]�‰���v�š�•�X�� �� �^�š�µ�����v�š�•�� �Á���Œ���� ���v�P���P������ �]�v�� �š�Z���� �š�Z�]�v�l�]�v�P�� �‰�Œ�}�����•�•�� ���v���� �/���>�� ���µ�Œ�]�v�P��
���}�u�u�}�v�� �•�}�o�À�]�v�P���}�(�� �š�Z�����š���•�l�X�� ���•�� �š�Ç�‰�]�����o�� ���Æ���u�‰�o�����Á���� �����v�� �•�Z�}�Á�� ���}�v�v�����š�]�}�v�� �š�Z���� �o�����š�µ�Œ���� �����}�µ�š��
�P���v�����Œ���•�š���Œ���}�š�Ç�‰���•���]�v���•���]���v���������v�����‰�Œ�����š�]�����o�������š�]�À�]�š�]���•���]�v���o�������o���������������Ç���(���u���o�����o�����š�µ�Œ���Œ�•�X�����&�Œ�}�u��
�}�v�����•�]���������š�Z�]�����o�o�Ç���}�Œ�]���v�š�������o�����š�µ�Œ�����,�µ�v�š�]�v�P�����v�������v�]�u���o���š�Œ�����������v�����(�}�Œ�u���}�š�Z���Œ���•�]�������o�����������š�]�À�]�š�]���•��
�����}�µ�š�������•�]�����•���]���v�������‰�Œ�]�v���]�‰�o���•���Á���Œ�����•�]�u�]�o���Œ�o�Ç���‰�}�•�]�š�]�À�������À���o�µ���š�����X������

�&���u���o���� �o�����š�µ�Œ���Œ�•�� �µ�•������ �]�v�� �š�Z���]�Œ�����‰�‰�Œ�}�����Z�� �u���v�Ç�����•�‰�����š�•�� ���•�� �š�}�� �(�}���µ�•�� �}�v�� ���v�š�Œ���‰�Œ���v���µ�Œ�•�Z�]�‰�����v����
�µ�•�������š�Z�����l���Ç���Á�}�Œ���•���Œ���o���š�������š�}���š�Z�]�•�����Œ�����X���d�Z���Ç���•�Z���Œ���������Æ�‰���Œ�]���v�������Œ���o���š�������š�}���š�Z���]�Œ�������Œ�����Œ�X���/�š���Á���•��
�À�]�•�]���o���� �u���]�v�o�Ç���]�v���š�Z�����o�����š�µ�Œ���� �}�Œ�]���v�š�������š�}�� ���µ�Œ�Œ���v�š���•�š���š���� �}�(���u�]���Œ�}�•���}�‰�Ç���š�����Z�v�}�o�}�P�]���•���o���������������Ç��
�À���Œ�Ç�����Æ�‰���Œ�]���v�����������v�����•�µ�������•�•�(�µ�o���(���u���o�������Æ�‰���Œ�š�X�����v�š�Œ���‰�Œ���v���µ�Œ�•�Z�]�‰�����•�‰�����š�•���Á���Œ�����]�v���o�µ�����������o�•�}��
�}�v���}�Œ�P���v�]�•�]�v�P���}�(���P�Œ�}�µ�‰�r�Á�}�Œ�l�����v�����‰�Œ���•���v�š���š�]�}�v���}�(���š�Z�����}�Á�v���Œ���•�µ�o�š�•�X����

�^���•�•�]�}�v�•���Á�]�š�Z���µ�•�]�v�P���}�(���•���v�•�}�Œ�•���]�v���š�Z�����o�������(�}���µ�•�•�������u�}�•�š�o�Ç���}�v���•�š�µ�����v�š�•���Á�}�Œ�l�]�v�P���Á�]�š�Z���š�����Z�v�}�o�}�P�Ç�U��
���•�‰�����]���o�o�Ç���Á�]�š�Z�� ���]�P�]�š���o�� �š�����Z�v�}�o�}�P�Ç�X�� �/�v�� �š�Z���•���� �•���•�•�]�}�v�•�� �•�š�µ�����v�š�•�� �Á���Œ���� ���•�l������ �š�}�� �µ�•���� �•���v�•�}�Œ�•�� �(�}�Œ��
�u�}�v�]�š�}�Œ�]�v�P�� �}�(�� ���]�(�(���Œ���v�š�� �‰�Œ�}�����•�•���•�� ���v���� ���Œ�����š���� �š�Z���]�Œ�� �}�Á�v�� �}�µ�š�‰�µ�š�•�X�� �d�Z���•���� �����š�]�À�]�š�]���•�� ���o�o�}�Á������
�‰���Œ�š�]���]�‰���v�š�•���š�}�����Æ�‰���Œ�]���v�������š�����Z�v�}�o�}�P�Ç���]�v�����]�Œ�����š�����v�����‰�Œ�����š�]�����o�����Æ���u�‰�o���•�X���/�š���Á���•�����o�•�}�����}�v�š�Œ�]���µ�š�]�}�v��
�š�}���š�Z���]�Œ�����}�u�‰�µ�š���š�]�}�v���o���š�Z�]�v�l�]�v�P���•�l�]�o�o�•�X��

�d�Z�������Z���Œ�o���•���h�v�]�À���Œ�•�]�š�Ç���š�Z�Œ�}�µ�P�Z���]�š�•���&�����µ�o�š�Ç���}�(�������µ�����š�]�}�v���}�Œ�P���v�]�Ì�������•�µ�u�u���Œ�������u�‰�•���(�}�Œ���P�]�Œ�o�•�U���š�Z����
�(�]�Œ�•�š���]�v���î�ì�î�í�����v�����š�Z�����•�����}�v�����]�v���î�ì�î�î�X���d�Z���Ç���Á�]�o�o���‰���Œ�š�]���]�‰���š�����]�v���š�����u�•���]�v�������š�]�À�]�š�]���•���o�]�v�l�������š�}���Œ�����o��
�o�]�(���� �‰�Œ�}���o���u�•�� �]�v�� �Á�Z�]���Z�� �š�Z���Ç�� ���‰�‰�o�Ç�� �š�Z���]�Œ�� �l�v�}�Á�o�����P���� �}�(�� ���]�(�(���Œ���v�š�� �^�d���D�� ���Œ�����•�� ���v���� �o�����Œ�v�� �v���Á��
���}�v�����‰�š�•���]�v�������Z���v���•�r�}�v�U�����}�o�o�����}�Œ���š�]�À�������v�À�]�Œ�}�v�u���v�š�X���d�Z�����•�µ�u�u���Œ�������u�‰�•�����o�•�}���]�v���o�µ���������u�����š�]�v�P��
���v�����Á�}�Œ�l�]�v�P���Á�]�š�Z���Á�}�u���v���]�v�À�}�o�À�������]�v���^�d���D�r�Œ���o���š�����������Œ�����Œ�•�X��
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���—�•�•�‡�”�����ƒ�•�’�����‡�ƒ�”�•�‹�•�‰�����Ž�ƒ�•��
��
���‹�–�Ž�‡���‘�ˆ�����—�•�•�‡�”�����ƒ�•�’�ã��
�>�������d�����Z�v�}�o�}�P�Ç�����v�������À���Œ�Ç�����Ç���>�]�(�������}�v�•�µ�u�‰�š�]�}�v��
��
���ƒ�”�‰�‡�–���
�”�‘�—�’�����ƒ�‰�‡�á���•�…�Š�‘�‘�Ž���–�›�’�‡���ã��
�^�š�µ�����v�š�•���Á�Z�}���Z���À�����š�Z�������P�����(�Œ�}�u���í�î���š�}���í�ò�X��
��
���‡�•�—�‡�ã��
�d�Z���� ���Z���Œ�o���•�� �h�v�]�À���Œ�•�]�š�Ç�U���&�����µ�o�š�Ç���}�(�� �����µ�����š�]�}�v�U�������‰���Œ�š�u���v�š�� �}�(�� ���Z���u�]�•�š�Œ�Ç�����v���� ���Z���u�]�•�š�Œ�Ç�������µ�����š�]�}�v�U��
�^�š�Œ�����š���D�X���Z���š�š�]�P�}�À�����ð�U���W�Œ���P�µ���X��
��
���”�ƒ�•�•�’�‘�”�–�ƒ�–�‹�‘�•���–�‘���–�Š�‡���˜�‡�•�—�‡�ã��
�d�Z�����u�����š�]�v�P���‰�}�]�v�š���]�•���]�v�•�]�������š�Z�������µ�]�o���]�v�P���}�(���&�����µ�o�š�Ç���}�(�������µ�����š�]�}�v�U���î�v�����(�o�}�}�Œ�U���Z�}�}�u���î�ì�î�X��
��
���—�„�•�‹�•�–�‡�•�…�‡�ã��
���� �Œ���(�Œ���•�Z�]�v�P�� ���Œ�����l�� �]�v�� ���o�o�� �Z���o�(�r�����Ç�� ���v���� �o�µ�v���Z���•�� �Á�]�o�o�� ������ �‰�Œ�}�À�]�������� �~�o�µ�v���Z���•�� ���Ç�� �����š���Œ�]�v�P�� ���}�u�‰���v�Ç�U��
�•���o�����š�]�}�v���(�Œ�}�u���]�š�•���}�(�(���Œ�•�X��
��
���‘�•�–�ƒ�…�–���’�‡�”�•�‘�•���ˆ�‘�”���‰�‹�”�Ž�•���ƒ�•�†���–�Š�‡�‹�”���‰�—�ƒ�”�†�‹�ƒ�•�•�ã��
�^�š�µ�����v�š�•���Á�]�o�o���������o���������Ç�������u���v�š�}�Œ���Á�Z�}���Á�]�o�o���������}�u�‰���v�Ç���š�Z���u���š�Z�Œ�}�µ�P�Z�}�µ�š���š�Z�����•�µ�u�u���Œ�������u�‰�X���^�Z�����Á�]�o�o��
�������š�Z���]�Œ�����}�v�š�����š���‰���Œ�•�}�v���]�v�����o�o���š�]�u���X�����u�}�v�P���}�š�Z���Œ���š�Z�]�v�P�•���š�Z�����u���v�š�}�Œ���Á�]�o�o���u���l�����•�µ�Œ�����š�Z���š���š�Z�����P�Œ�}�µ�‰��
�Á�}�Œ�l�•�� �•���(���o�Ç�U�� �l�����‰�]�v�P�� �š�}�� �•�}���]���o�� ���]�•�š���v���]�v�P�� �Œ�µ�o���•�U�� �•���v�]�š�]�Ì�]�v�P�� �š�����o���•�� ���v���� ���v�Ç�� ���‹�µ�]�‰�u���v�š�� �µ�•�����X�� �d�Z����
�u���v�š�}�Œ���Á�]�o�o���������]�v�����o�}�•�������}�v�š�����š�•���Á�]�š�Z�����o�o���o�����š�µ�Œ���Œ�•�U���š�}�}�X��
��
�	�‘�”�•�ƒ�–���‘�ˆ���–�Š�‡���ƒ�…�–�‹�˜�‹�–�‹�‡�•�ã��
�d�Z�����š�Á�}�r�����Ç���•���]���v�����������u�‰���}�(���š�Z�����'���D���‰�Œ�}�i�����š���š�}�}�l���‰�o���������}�v�����Á�����l�������(�}�Œ�����}�(���š�Z�����•�µ�u�u���Œ���Z�}�o�]�����Ç�•�U��
�]�X���X�U�� �î�ï�� �r�� �î�ð�� �:�µ�v���� �î�ì�î�î�X�� �&�]�(�š�Ç�r�}�v���� �P�]�Œ�o�•�� ���P������ �í�î�r�í�ò�U�� �Á�Z�}�� ���Œ���� �]�v�š���Œ���•�š������ �]�v�� �•���]���v������ ���v���� �š�����Z�v�}�o�}�P�Ç�U��
���}�u�‰�o���š�������������]�À���Œ�•�����‰�Œ�}�P�Œ���u�����À���Œ�Ç�������Ç���(�Œ�}�u���õ�W�ì�ì���š�}���í�ó�W�ì�ì�X���d�Z�����‰�Œ�}�P�Œ���u�����}�v�•�]�•�š�������}�(�W��

�æ�� �o�����š�µ�Œ���•�� �}�v�� �}�v�� �P���v�����Œ�� �•�š���Œ���}�š�Ç�‰���•�� �]�v�� �•���]���v������ �~�D�X�� ���������}�À���U�� �D�X���X�� ���v���� �'�X�� �>���v�P�Z���u�u���Œ�}�À���U��
�D�X���X�•�U���,�}�Á�������v�����}�o�}�µ�Œ�������P�}�o�����]�u�‰�Œ�}�À�����u�]���Œ�}�•���}�‰�Ç�M���~���•�•�}���X���‰�Œ�}�(�X���s�X���W���š�Œ���l�}�À���•�U���,�µ�v�š�]�v�P�����v����
���v�]�u���o���š�Œ���������~�<���Œ���o���s�}�i�_�Ž�U���W�Z�X���X�����v�������X���E���i�����o�É�U���D�X���X�•�����v�������Z���u�]�•�š�Œ�Ç�����v�������Œ�š���~���•�•�}���X���‰�Œ�}�(�X���a�X��
�<�µ���l�}�À���•�U��

�æ�� �Á�}�Œ�l�•�Z�}�‰�•���Á�]�š�Z���š�Z�����š�}�‰�]���•���t�����u�����•�µ�Œ�����Á�]�š�Z���������}�u�‰�µ�š���Œ���]�v���š�Z�������Z���u�]�•�š�Œ�Ç���o�������~�<�X�����Z�Œ�}�µ�•�š�}�À���U��
�W�Z�X���X�•�� ���v���� �E���š�µ�Œ���o�� �^���]���v������ �W�Œ�]�v���]�‰�o���•�� �]�v�� �^�]�u�‰�o���� ���Æ�‰���Œ�]�u���v�š�•�� �Á�]�š�Z�� �^�µ���•�š���v�����•�� �}�(�� �����]�o�Ç��
���}�v�•�µ�u�‰�š�]�}�v���~�‰�Œ�}�(�X���D�X�����_�o���l�•�U��

�æ�� �o�����}�Œ���š�}�Œ�Ç�� �Á�}�Œ�l�� �Á�]�š�Z�� �š�Z���� �š�}�‰�]���•�� �,�}�Á�� �^�µ���•�š���v�����•�� ���Œ�}�µ�v���� �µ�•�� ���Œ���� �•���‰���Œ���š������ �]�v�� ���� ���Z���u�]�����o��
�>�����}�Œ���š�}�Œ�Ç���~�<�X�����Z�Œ�}�µ�•�š�}�À���U���W�Z�X���X�•�����v�������}�o�}�µ�Œ�•���]�v���������Z���u�]�����o���>�����}�Œ���š�}�Œ�Ç���~�/�v�P�X���d�X���^�u�]�Œ�v�}�À���•�X��

�d�Z�����‰�Œ�}�(���•�•�]�}�v���o���‰���Œ�š���}�(���š�Z�����‰�Œ�}�P�Œ���u���Á���•���•�µ�‰�‰�o���u���v�š���������Ç�����]�•���µ�•�•�]�}�v�•���Á�]�š�Z���Á�}�u���v�r�o�����š�µ�Œ���Œ�•���Á�Z�}��
���Œ�������Æ�‰���Œ�]���v���]�v�P���š�Z���]�Œ���Á�}�Œ�l�]�v�P�������Œ�����Œ�•���]�v���š�Z�����Á�}�Œ�o�����}�(���•���]���v���������v�����µ�v�]�À���Œ�•�]�š�Ç�������µ�����š�]�}�v�U�������}�µ�š���š�Z���]�Œ��
�o�]�À���•�����v���������Œ�����Œ�•�X�������š���]�o�������•���Z�����µ�o�����]�•���]�v���š�Z�������‰�‰���v���]�Æ���î�X��
��
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��

�ò�X�� �>�����Œ�v�]�v�P���K�µ�š���}�u���•��
�~�>�]�•�š���š�Z�����o�����Œ�v�]�v�P���}�µ�š���}�u���•���š���Œ�P���š�����X�•��
��

��
�ó�X�� �D���v�š�}�Œ�•��

�~�����•���Œ�]������ �š�Z�����]�v�À�}�o�À���u���v�š���}�(�� �u���v�š�}�Œ�•�U���Z�}�Á���š�Z���Ç���Á���Œ�����Œ�����Œ�µ�]�š�����U�� �š�Z�����v�µ�u�����Œ�U���š�Z���]�Œ���^�d���D���������l�P�Œ�}�µ�v���•�U���Z�}�Á��
�š�Z���Ç���Á���Œ�����š�Œ���]�v�����l�‰�Œ���‰���Œ�������(�}�Œ���š�Z�����•�µ�u�u���Œ�������u�‰�X�•��
��

��
�ô�X�� ���À���o�µ���š�]�}�v�������š�������}�o�o�����š�]�}�v��

�~�����•���Œ�]�������š�Z�����‰�Œ���‰���Œ���š�]�}�v���Œ���o���š�������š�}�������š�������}�o�o�����š�]�}�v���•�µ���Z�����•���}���š���]�v�]�v�P���‰���Œ�u�]�•�•�]�}�v�•�U�����}�v�•���v�š�•�X�•��
��

��
�õ�X�� ���Z���o�o���v�P���•�����v���}�µ�v�š���Œ������

�~�����•���Œ�]���������Z���o�o���v�P���•�����v���}�µ�v�š���Œ���������v�����Z�}�Á���š�Z���•�����Á���Œ�����š�����l�o�����X�•��

��

�d�Z�����P���v���Œ���o���o�����Œ�v�]�v�P���}�µ�š���}�u���•���}�(���š�Z�����'���D���•�µ�u�u���Œ���•���Z�}�}�o���Á���Œ�����š���l���v�����•���š�Z�����}�À���Œ���o�o���o�����Œ�v�]�v�P��
�}�µ�š���}�u���•���}�(���š�Z�����'���D���‰�Œ�}�i�����š�X���d�Z���v���������Z�������š�]�À�]�š�Ç���Z�����������•���Œ�]���•���}�(���o�����Œ�v�]�v�P���}�µ�š���}�u���•�������Œ�]�À������
�(�Œ�}�u�� �š�Z���� �P���v���Œ���o�� �o�����Œ�v�]�v�P�� �}�µ�š���}�u���•�X�� �d�Z���� �P���v���Œ���o�� �o�����Œ�v�]�v�P�� �}�µ�š���}�u���•�� �Á���Œ���� �t�� �P�]�Œ�o�•�� �Á�]�o�o�� �Z���À����
�]�v���Œ�����•������ �]�v�š���Œ���•�š�� �]�v�� �^�d���D�l���]�P�]�š���o�� ���]�•���]�‰�o�]�v���•�U�� �������}�u���� ���Á���Œ���� �}�(�� �š�Z���]�Œ�� �}�Á�v�� �‰�}�š���v�š�]���o�U�� ������
���v�����o�������š�}���‰���Œ�(�}�Œ�u���•�µ�������•�•�(�µ�o�o�Ç���]�v���^�d���D�l���]�P�]�š���o�����]�•���]�‰�o�]�v���•�U�����������v���}�µ�Œ���P�������š�}���•�š�µ���Ç���}�Œ���‰�µ�Œ�•�µ����
�����Œ�����Œ�•�� �]�v�� �^�d���D�l���]�P�]�š���o�� �•�����š�}�Œ�•�U�� �Z���À���� �š�Z���� ���}�v�(�]�����v������ �š�}�� ���}�v�•�]�����Œ�� �o���������Œ�•�Z�]�‰�� �‰�}�•�]�š�]�}�v�•�� �]�v��
�^�d���D�l���]�P�]�š���o�� �•�����š�}�Œ�•�U�� �Z���À���� ���v�� ���v�Z���v�������� ���u�‰�o�}�Ç�����]�o�]�š�Ç�� �Á�]�š�Z�� �Œ���P���Œ���•�� �š�}�� �^�d���D�l���]�P�]�š���o�� �o�����}�µ�Œ��
�u���Œ�l���š�•�U���Á���v�š���š�}���l�v�}�Á���u�}�Œ���������}�µ�š���^�d���D�����v�����Á���v�š���š�}���������]�v�À�}�o�À�������]�v���^�d���D�X��

�D���v�š�}�Œ�� ���v���� �o�����š�µ�Œ���Œ�•�� �(�}�Œ�� �š�Z���� �•�µ�u�u���Œ�� �•���Z�}�}�o�•�� �Á���Œ���� �Œ�����Œ�µ�]�š������ �(�Œ�}�u�� �š�Z���� �����������u�]���� �•�š���(�(�� �}�(��
�}�Œ�P���v�]�•���Œ�•�����v�����š�Z���]�Œ�����}�r�Á�}�Œ�l���Œ�•���(�Œ�}�u���}�š�Z���Œ�������������u�]�����]�v�•�š�]�š�µ�š�]�}�v�•���~���Ì�����Z�������������u�Ç���}�(���^���]���v������
���v���� �h�v�]�À���Œ�•�]�š�Ç�� �(�� ���Z���u�]�•�š�Œ�Ç�� ���v���� �d�����Z�v�}�o�}�P�Ç�� �]�v�� �W�Œ���P�µ���•�X�� �D�}�•�š�o�Ç�� �(���u���o���•�� �Á���Œ���� �]�v�À�]�š������ �t�� �•������
���‰�‰���v���]�Æ�� �ï�X�� �t�]�š�Z�� �o�����š�µ�Œ���Œ�•�� ���v���� �u���v�š�}�Œ�� �Á���Œ���� �}�Œ�P���v�]�•������ �]�v���]�À�]���µ���o�� �u�����š�]�v�P�•�� �}�Œ�]���v�š������ �š�}��
���}�v�š���v�š���}�(���š�Z���]�Œ���•���•�•�]�}�v�•�X���d�Z�����•���•�•�]�}�v�•���Á���Œ���������}�µ�š���š�Z�����'���D���‰�Œ�}�i�����š�U�������}�µ�š���š�Z�����o�����Œ�v�]�v�P���‰�o���v��
���v���������}�µ�š���Z�}�Á���š�}���o���������P�Œ�}�µ�‰�•�����µ�Œ�]�v�P���š�Z�����'���D���•�µ�u�u���Œ�������u�‰�•�����v�����Z�}�Á���š�}�����}�u�u�µ�v�]�����š�����Á�]�š�Z��
�‰���Œ�š�]���]�‰���v�š�•�����v�����š�Z���]�Œ���‰���Œ���v�š�•�X��

�d�Z�������À���o�µ���š�]�}�v���Á���•���‰�o���v�v�������À�]�����š�Z�����‰�Œ���r�����v�����‰�}�•�š�r���•�š�µ�����v�š���‹�µ���•�š�]�}�v�v���]�Œ���•�����v���������‹�µ���•�š�]�}�v�v���]�Œ����
�(�}�Œ���š�Z�����u���v�š�}�Œ�•�����v���������µ�����š�}�Œ�•�X���d�Z�����‹�µ���•�š�]�}�v�v���]�Œ���•���Á���Œ�����š�Œ���v�•�o���š�������š�}�����Ì�����Z���o���v�P�µ���P���X������
���o�o���•�š�µ�����v�š�•�����v�����‰���Œ���v�š�•���Á���Œ�����]�v�(�}�Œ�u�������š�Z���š���‰���Œ�š�]���]�‰���š�]�}�v���]�•���À�}�o�µ�v�š���Œ�Ç�����v�����š�Z���š���Á�Z���v���(�]�o�o�]�v�P���]�v��
�š�Z�����‹�µ���•�š�]�}�v�v���]�Œ���U���•�š�µ�����v�š�•���Á�]�o�o�����������•�l�������v�}�š���š�}���Á�Œ�]�š�����š�Z���]�Œ���v���u���•���}�v���]�š�U�����v�����š�Z���Ç���u���Ç�����Z�}�}�•����
�v�}�š���š�}�����}�u�‰�o���š�����]�š�X���&�µ�Œ�š�Z���Œ�u�}�Œ���U���š�Z�����‹�µ���•�š�]�}�v�v���]�Œ���•���Á�]�o�o�����������}�������U���•�}���š�Z���š�����À���v���š�Z�����]�����v�š�]�š�Ç���}�(��
�š�Z�����•���Z�}�}�o���Á�]�o�o�����������v�}�v�Ç�u�]�•�����X�����o�o���Œ���Á�������š�����Á�]�o�o���������•�����µ�Œ���o�Ç���•�š�}�Œ�����U�����v�����š�Z���������š�����}���š���]�v�������Á�]�o�o��
�������•�}�o���o�Ç���µ�•�������(�}�Œ���š�Z�������}�u�‰�]�o���š�]�}�v���}�(���š�Z�]�•���Œ���•�����Œ���Z�X��
�d�Z�����‰�Œ���r�‹�µ���•�š�]�}�v�v���]�Œ�����Á���•���P�]�À���v���š�}���•�š�µ�����v�š�•�����•���š�Z�����(�]�Œ�•�š�������š�]�À�]�š�Ç���}�(���š�Z�����•�µ�u�u���Œ���•���Z�}�}�o�U���Á�Z�]�o����
�š�Z�����‰�}�•�š�r�‹�µ���•�š�]�}�v�v���]�Œ�����Á���•���š�Z�����o���•�š�������š�]�À�]�š�Ç�X���D���v�š�}�Œ�����v�����o�����š�µ�Œ���Œ�•���Á���Œ�������o�•�}�����•�l�������š�}���(�]�o�o���]�v������
�‹�µ���•�š�]�}�v�v���]�Œ�����P�]�À�]�v�P���š�Z���]�Œ���À�]���Á�•�����v�����(�������������l�����(�š���Œ���š�Z�����•�µ�u�u���Œ�������u�‰�X��
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��
�í�ì�X���K�š�Z���Œ��

�~�/�v���š�Z�]�•���•�����š�]�}�v���Ç�}�µ���u���Ç���]�v���o�µ�������}�š�Z���Œ���Œ���o���À���v�š���‰�}�]�v�š�•���v�}�š���]�v���o�µ�������������}�À���X�•��
��

�í�í�X�����À���o�µ���š�]�}�v���}�(���š�Z�����•�µ�u�u���Œ�������u�‰��
�~���•���Y�µ���v�š�]�š���š�]�À����

�~�/�v���š�Z�]�•���•�����š�]�}�v���‰�Œ�}�À�]�����������‹�µ���v�š�]�š���š�]�À�������À���o�µ���š�]�}�v���}�(���š�Z�����•�µ�u�u���Œ�������u�‰�U���Œ���‰�}�Œ�š�]�v�P�����Z���v�P���•���Œ���o���š�������š�}���Z�}�Á��
�š�Z���Ç���‰���Œ�����]�À�����^�d���D�U���]�(�����v�Ç�•�X��

�~�]�•�� �W�Œ���r�•�µ�u�u���Œ�������u�‰��
�t�Z�}�� ���Œ���� �š�Z���� �•�š�µ�����v�š�•�� �‰���Œ�š�]���]�‰���š�]�v�P�� �]�v�� �š�Z���� �•�µ�u�u���Œ�� �����u�‰�M�� �E�µ�u�����Œ�� �}�(�� �‰���Œ�š�]���]�‰���v�š�•�U�� ���P���•�U�� �•�µ���i�����š�•�� �•�š�µ���]�����U��

�����Œ�����Œ�����•�‰�]�Œ���š�]�}�v�•�X��
�t�Z���š�����Œ�����š�Z���]�Œ�����š�š�]�š�µ�����•���š�}�Á���Œ���•���•���]���v���������v�����^�d���D�M��
��

�d�Z�����•�µ�u�u���Œ���•���Z�}�}�o�����š�š�Œ�����š�������‰�o���v�������v�µ�u�����Œ���}�(���•�š�µ�����v�š�•���(�]�v���o�o�Ç���v�}�š���}�v�o�Ç���(�Œ�}�u���W�Œ���P�µ�������v�����]�š�•��
���o�}�•�����•�µ�Œ�Œ�}�µ�v���]�v�P�•�����µ�š���(�Œ�}�u�����]�(�(���Œ���v�š���‰�o�������•���}�(�����Ì�����Z�]���X�����‰�‰�o�]�����š�]�}�v�•���Á���Œ�������}�µ�v�š���������v�������o�}�•������
�]�v���o���À���o���}�(���ñ�ì���‰���Œ�š�]���]�‰���v�š�•�X����
�&�Œ�}�u�� �•�]������ �}�(�� �(�]�v���v���]���o�� ���}�•�š�•�U�� �Á���� ���}�µ�v�š������ �Á�]�š�Z�� �}�µ�Œ�� �o�]�u�]�š�•�U�� ���v���� �]�š�� �Á���•�� �‰�}�•�•�]���o���� �š�}�� ���v�•�µ�Œ����
�Œ���(�Œ���•�Z�u���v�š�����v�����o�µ�v���Z���•���(�}�Œ�����o�o���‰���Œ�š�]���]�‰���v�š�•�X���D���v�š�}�Œ�•���Á���Œ�����u�}�š�]�À���š�������(�}�Œ�����}�}�‰���Œ���š�]�}�v���]�v���À���Œ�Ç��
�•�u���o�o�� �(�]�v���v���]���o�� ���}�v���]�š�]�}�v�•�U�� �o������ ���‹�µ�]�‰�u���v�š�� ���v���� �u���š���Œ�]���o�� �Á���Œ���� �•�µ�‰�‰�}�Œ�š������ �(�}�Œ�� �}�Œ�P���v�]�•�]�v�P��
�����‰���Œ�š�u���v�š�X����
�&�}�Œ�����}�v�š�]�v�µ�]�v�P�����(�š���Œ���‰�Œ�}�i�����š�����µ�Œ���š�]�}�v���Á�����Á�]�o�o���š�Z�]�v�P�������}�µ�š���•�µ�‰�‰�}�Œ�š���(�Œ�}�u���]�v�•�š�]�š�µ�š�]�}�v�����v���l�}�Œ���(�Œ�}�u��
�•�‰�}�v�•�}�Œ�•�X��
�E���Æ�š�� ���Z���o�o���v�P���� �]�•�� �š�}�� ���v�•�µ�Œ���� �‰�Œ�}�š�����š�]�À���� ���]���•�� �(�}�Œ�� �•�š�µ�����v�š�•�� �~�o������ ���}���š�•�� ���v���� �o������ �P�o���•�•���•�•�� �]�v��
���‰�‰�Œ�}�‰�Œ�]���š�����•�]�Ì���•�X����

�^�µ�������•�•���}�(���}�µ�Œ���•�µ�u�u���Œ���•���Z�}�}�o�•���]�v���î�ì�î�î�U�����v�����]�v���î�ì�î�í�U���š�}�}�U���]�•�����Z���o�o���v�P�����(�}�Œ���������}�v�š�]�v�µ�]�v�P���Á�]�š�Z��
�š�Z���•���� �����š�]�À�]�š�]���•�� �]�v�� �š�Z���� ���}�u�]�v�P�� �Ç�����Œ�•�X�� �d�Z�]�•�� �Z���•�� �‰�Œ�}�u�‰�š������ �š�Z���� �}�Œ�P���v�]�•���Œ�•�� �š�}�� �u�����š�� �µ�‰�� �Á�]�š�Z��
�]�v�š���Œ���•�š�������•�š���l���Z�}�o�����Œ�•�����v�����•�‰�}�v�•�}�Œ�•���š�}���]�����v�š�]�(�Ç���Á���Ç�•�����v�����u�����v�•���(�}�Œ�������•�µ�‰�‰�}�Œ�š�X���d�Z�����µ�•�]�v�P���}�(��
�P���]�v�������l�v�}�Á�r�Z�}�Á���]�•���P�}�}�������•�‰�����š�X����
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�~�]�]�•�� �W�}�•�š�r�•�µ�u�u���Œ�������u�‰��
���]�����š�Z���]�Œ���À�]���Á�•�����v�������š�š�]�š�µ�����•�����Z���v�P�������(�š���Œ���‰���Œ�š�]���]�‰���š�]�v�P���]�v���š�Z�����•�µ�u�u���Œ�������u�‰�M����

���t�Z���š�� ���}�� �•�š�µ�����v�š�•�� �Z���À���� �š�}�� �•���Ç�� �����}�µ�š�� �š�Z���]�Œ�� ���Æ�‰���Œ�]���v������ �]�v�� �š�Z���� �•�µ�u�u���Œ�� �����u�‰�M�� �����š�]�À�]�š�]���•�� �‰�Œ���(���Œ�Œ������ �}�Œ�� �o�����•�š��
�‰�Œ���(���Œ�Œ�����X��
�����µ�����š�}�Œ�•�[���À�]���Á�•�X��
��

���À���o�µ���š�]�}�v���}�(���š�Z�����•�µ�u�u���Œ�������u�‰���]�•�������•�������}�v���š�Z�����‰�Œ���r�‰�}�•�š���•�š�µ���Ç�����}�v���µ���š���������•���‰���Œ�š���}�(���š�Z�����'���D��
�^�µ�u�u���Œ���^���Z�}�}�o�X���d�Z�����•�µ�u�u���Œ���•���Z�}�}�o���š�}�}�l���‰�o���������(�Œ�}�u���î�ï���š�}���î�ð���:�µ�o�Ç���î�ì�î�î�X�������š�}�š���o���}�(���ñ�í���P�]�Œ�o�•���]�v��
���P�����í�î���r���í�ò���‰���Œ�š�]���]�‰���š�����U���Á�]�š�Z�����v�����À���Œ���P�������P�����}�(���í�î�U�ô�ñ�X�����š���š�Z���������P�]�v�v�]�v�P�����v�������v���U���š�Z����
�‰�Œ���l�‰�}�•�š���‹�µ���•�š�]�}�v�v���]�Œ���•���Á���Œ�����������Z�����}�u�‰�o���š�����X����
�d�Z�����P�]�Œ�o�•���Z�������������}�u�‰���Œ���š�]�À���o�Ç���‰�}�•�]�š�]�À�������š�š�]�š�µ�������š�}�Á���Œ���•���š�Z�����^�d���D���•�µ���i�����š�•�U�����•�������v�������•�]�o�Ç��������
�•�����v���]�v���š�Z�������o�����š�������‰�}�•�]�š�]�}�v���}�v���ó�r�‰�}�]�v�š���•�����o�����(�Œ�}�u���]�v�•�]�P�v�]�(�]�����v�š�l���}�Œ�]�v�P���~�‰�}�•�]�š�]�}�v���í�•���š�}��
�•�]�P�v�]�(�]�����v�š�l���Æ���]�š�]�v�P���~�‰�}�•�]�š�]�}�v���ó�•�X����
�/�v���š�Z�������]���Z�}�š�}�u�Ç���]�v�•�]�P�v�]�(�]�����v�š�l�•�]�P�v�]�(�]�����v�š���š�Z���Ç�����o�����š�������‰�}�•�]�š�]�}�v�•���(�Œ�}�u���ñ���š�}���ó�W��
�r���•���]���v�����W���ó�ò�U�î���9�U��
�r���u���š�Z���u���š�]���•�W���ò�ò�U�í���9�U��
�r�����]�}�o�}�P�Ç�W���ò�ñ�U�ð���9�U��
�r���‰�Z�Ç�•�]���•�W���ò�ì���9�U��
�r�����Z���u�]�•�š�Œ�Ç�W���ñ�ð�U�ì���9�X��
�/�v���š�Z�������]���Z�}�š�}�u�Ç�����}�Œ�]�v�P�l���Æ���]�š�]�v�P���š�Z���Ç�����o�����š�������‰�}�•�]�š�]�}�v�•���(�Œ�}�u���ñ���š�}���ó�W��
�r�����]�}�o�}�P�Ç�W���ó�õ�U�ñ���9�U��
�r���•���]���v�����W���ó�ô�U�í���9�U��
�r�����Z���u�]�•�š�Œ�Ç�W���ñ�ñ�U�ô���9�X��
�r���u���š�Z���u���š�]���•�W���ð�ð�U�ì���9�U��
�r���‰�Z�Ç�•�]���•�W���ð�ï�U�î���9�X��
���o�š�Z�}�µ�P�Z���š�Z���Ç���(�]�v�����u�}�•�š���•�µ���i�����š�•���]�v�š���Œ���•�š�]�v�P�U���š�Z���Ç�����}���v�}�š���Ç���š���Œ���š�����š�Z���]�Œ���]�u�‰�}�Œ�š���v���������•���Z�]�P�Z�o�Ç�X��
�/�v���‰���Œ�š�]���µ�o���Œ�U���š�Z�����]�u�‰�}�Œ�š���v�������}�(���‰�Z�Ç�•�]���•�����v�������Z���u�]�•�š�Œ�Ç���]�•�����}�v�•�]�����Œ���������}�u�‰���Œ���š�]�À���o�Ç���o�}�Á�����Ç��
�š�Z�����P�]�Œ�o�•�U���Á�Z�]���Z���u���Ç�����o�•�}�����������µ�����š�}���š�Z�����(�����š���š�Z���š���š�Z���Ç���Z���À�����Z�������v�}���}�Œ���À���Œ�Ç���(���Á���o���•�•�}�v�•���]�v��
�š�Z���•�����•�µ���i�����š�•�X���,�]�P�Z���•�š�����À���o�µ���š�]�}�v���}�(���š�Z�����•���]���v�����������v�������������µ�•���������Ç���P�}�}�������Æ�‰���Œ�]���v�������(�Œ�}�u��
�‰�Œ�]�u���Œ�Ç�������µ�����š�]�}�v���Á�Z���Œ�����]�š���]�•���]�v�š���P�Œ���š�������•�µ���i�����š�X����
�d�Z���]�Œ���‰�}�•�]�š�]�À�������š�š�]�š�µ�������]�•���Œ���(�o�����š�������]�v���š�Z���]�Œ���•�š�µ���Ç�����v���������Œ�����Œ�����Z�}�]�����•�X����
�/�v�š���Œ���•�š�]�v�P�o�Ç�U���u�}�•�š���P�]�Œ�o�•���Á���Œ�������v���}�µ�Œ���P�������š�}�����š�š���v�����•�µ�u�u���Œ���•���Z�}�}�o�����Ç���š�Z���]�Œ���‰���Œ���v�š�•�����v���l�}�Œ��
�š�������Z���Œ�•�U�����v�����•�}���]���o���u�����]�����‰�o���Ç�•���]�v���š�Z���]�Œ���������]�•�]�}�v�������u�]�v�}�Œ���Œ�}�o���X����



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

��

��
�d�Z�����]�u�‰�����š���}�(���•�µ�u�u���Œ���•���Z�}�}�o���Á���•���À�]�•�]���o���U�����•���]�š���]�•���‰�Œ���•���v�š�������]�v���v���Æ�š���P�Œ���‰�Z�X���D�}�Œ�����o�]�l�����ñ�ô���9���}�(���P�]�Œ�o�•���]�•��
�š�Z�]�v�l�]�v�P�����]�(�(���Œ���v�š�o�Ç�������}�µ�š���•���]���v���������(�š���Œ�����š�š���v���]�v�P���•�µ�u�u���Œ�������u�‰�U�����v�����}�v�o�Ç���í�î���9���v�}�š�X��
��

�d�Z�����•�µ�u�u���Œ���•���Z�}�}�o���Á���•�����Æ�š�Œ���u���o�Ç���Á���o�o���Œ�������]�À�������~�•�������v���Æ�š���š�Á�}���P�Œ���‰�Z�•�•�X���E�}�v�����}�(���š�Z�����•�š�µ�����v�š�•��
�•�š���š�������š�Z���š���•�Z�������]�����v�}�š���o�]�l�����š�Z�����•�µ�u�u���Œ���•���Z�}�}�o�����v�����ò�ô�U�ò���9���}�(���š�Z���� �P�]�Œ�o�•�����v�i�}�Ç�������š�Z�����•�µ�u�u���Œ��
�•���Z�}�}�o�����o�o���š�Z�����š�]�u���X����
��

��
��

��
��
�d�Z�]�•���]�•�����o�•�}���Œ���(�o�����š�������]�v���š�Z�����(�����š���š�Z���š�����o�u�}�•�š�����o�o���š�Z�����P�]�Œ�o�•���~�õ�ò���9�•���Á�}�µ�o�����Œ�����}�u�u���v�����š�Z�����•�µ�u�u���Œ��
�•���Z�}�}�o���š�}���š�Z���]�Œ���(�Œ�]���v���•�X��

���‹�†���›�‘�—���Ž�‹�•�‡���–�Š�‡���•�—�•�•�‡�”���…�ƒ�•�’���’�”�‘�‰�”�ƒ�•�ë

���‘�á���Š�ƒ�”�†�Ž�›���ƒ�–���ƒ�Ž�Ž

���‘�•�‡�–�‹�•�‡�•

���‘�•�–�Ž�›���›�‡�•

���‡�•�á���ƒ�Ž�•�‘�•�–���ƒ�Ž�Ž���–�Š�‡���–�‹�•�‡

���‹�†���›�‘�—���ˆ�‡�‡�Ž���…�‘�•�ˆ�‘�”�–�ƒ�„�Ž�‡���†�—�”�‹�•�‰���–�Š�‡���•�—�•�•�‡�”���…�ƒ�•�’�ë

���‘�á���Š�ƒ�”�†�Ž�›���ƒ�–���ƒ�Ž�Ž

���‘�•�‡�–�‹�•�‡�•

���‘�•�–�Ž�›���›�‡�•

���‡�•�á���ƒ�Ž�•�‘�•�–���ƒ�Ž�Ž���–�Š�‡���–�‹�•�‡
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�&�]�v���o�o�Ç�U���š�Z���� �P�]�Œ�o�•�–�� �}�‰�]�v�]�}�v�•�� �����}�µ�š�� �^�d���D���Á���Œ���� �]�u�‰�Œ�}�À�����X�� �d�Z���� �Œ���•�µ�o�š�•�� ���Œ���� �v�}�š�� �•�š���š�]�•�š�]�����o�o�Ç�� �•�]�P�v�]�(�]�����v�š��
���������µ�•�����š�Z���������š�����•���š���Á���•���š�}�}���•�u���o�o�����µ�š���•�Z�}�Á���‰�}�•�]�š�]�À�����š�Œ���v���•���~�•�������v���Æ�š���P�Œ���‰�Z�•�X��
��

��
��

�~���•���Y�µ���o�]�š���š�]�À����
�~�/�v���š�Z�]�•���•�����š�]�}�v���‰�Œ�}�À�]�����������‹�µ���o�]�š���š�]�À�������À���o�µ���š�]�}�v���}�(���š�Z�����•�µ�u�u���Œ�������u�‰�U�����u�‰�Z���•�]�Ì�]�v�P���P�}�}�����‰�Œ�����š�]�����•���š�Z���š���Á�}�Œ�l������
���v�����‰�Œ�����š�]�����•���š�Z���š�����}�µ�o�����������]�u�‰�Œ�}�À�����X���/�v���o�µ�������‹�µ�}�š���š�]�}�v�•���(�Œ�}�u���š�Z�����•�š�µ�����v�š�•�[�����v���������µ�����š�}�Œ�•�[���(�������������l�����v�����}�š�Z���Œ��
�}���•���Œ�À���š�]�}�v�•�����v�������}�u�u���v�š�•�����}�o�o�����š�����X���/�v���o�µ�������]�v�(�}�Œ�u���š�]�}�v���Œ���o���š�������š�}���•�‰�����]�(�]���������š�]�À�]�š�]���•���}�Œ�����À���v�š�•�X�•��
��

���Š�‹�•�•�‹�•�‰���†�‹�ˆ�ˆ�‡�”�‡�•�–�Ž�›���ƒ�„�‘�—�–���•�…�‹�‡�•�…�‡���ƒ�ˆ�–�‡�”���ƒ�–�–�‡�•�†�‹�•�‰���•�—�•�•�‡�”��
�…�ƒ�•�’�ë����

���‘ �����Ž�‹�–�–�Ž�‡

���—�‹�–�‡���ƒ���Ž�‘�– ���‡�•�á���†�‡�ˆ�‹�•�‹�–�‡�Ž�›

� r � r� á� w � s � s� á� w � t � t� á� w � u � u� á� w � v � v� á� w � w

�����ƒ�•���‹�•�–�‡�”�‡�•�–�‡�†���‹�•���Ž�‡�ƒ�”�•�‹�•�‰���ƒ�„�‘�—�–�����������ä

�����‡�•�Œ�‘�›�‡�†���Ž�‡�ƒ�”�•�‹�•�‰�������������–�‘�’�‹�…�•�ä

���ƒ�•�‹�•�‰���ƒ�•���‡�ˆ�ˆ�‘�”�–���‹�•���•�›�������������•�—�„�Œ�‡�…�–���•�����‹�•���™�‘�”�–�Š���‹�–
�„�‡�…�ƒ�—�•�‡���–�Š�‹�•���™�‹�Ž�Ž���Š�‡�Ž�’���•�‡���‹�•���–�Š�‡���™�‘�”�•�������™�ƒ�•�–���–�‘���†�‘�å

���Š�ƒ�–�������Ž�‡�ƒ�”�•���‹�•���•�›�������������•�—�„�Œ�‡�…�–���•�����‹�•���™�‘�”�–�Š�™�Š�‹�Ž�‡���ˆ�‘�”
�•�‡���„�‡�…�ƒ�—�•�‡�������•�‡�‡�†���–�Š�‹�•���ˆ�‘�”���™�Š�ƒ�–�������™�ƒ�•�–���–�‘���•�–�—�†�›�å

�����������‹�•���—�•�‡�ˆ�—�Ž���‹�•���Š�‡�Ž�’�‹�•�‰���–�‘���•�‘�Ž�˜�‡���–�Š�‡���’�”�‘�„�Ž�‡�•�•���‘�ˆ
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�í�î�X���>���•�•�}�v�•���o�����Œ�v�š��

�~�/�v���o�µ���������������•���Œ�]�‰�š�]�}�v���}�(���Á�Z���š���Ç�}�µ���Z���À�����o�����Œ�v�š���(�Œ�}�u���š�Z�����}�Œ�P���v�]�Ì���š�]�}�v���}�(���•�µ�u�u���Œ�������u�‰�•���(�}�Œ���P�]�Œ�o�•�X���d�Z�]�•���u���Ç���Œ���(���Œ��
�š�}�����}�v�š���v�š�U���}�Œ�P���v�]�Ì���š�]�}�v�����v�����}�š�Z���Œ���u���š�š���Œ�•�X�•��
��

�Y�µ���o�]�š���š�]�À���� ���À���o�µ���š�]�}�v�� �Á���•�� ���� �‰���Œ�š�� �}�(�� �š�Z���� �‹�µ���•�š�]�}�v�v���]�Œ���U�� �š�}�}�X�� ���µ�š�� ���o�•�}�� �}�µ�Œ�� �~�}�Œ�P���v�]�•���Œ�•�� ���v����
�o�����š�µ�Œ���Œ�•�•�� �}���•���Œ�À���š�]�}�v�•�� �•�Z�}�Á�� �š�Z���š�� �š�Z���� �•�µ�u�u���Œ�� �•���Z�}�}�o�� �Á���•�� ���� ���}�u�‰�o���š���� �•�µ�������•�•�� �(�Œ�}�u�� �š�Z����
�•�š�µ�����v�š�•�–�� �‰�}�]�v�š�� �}�(�� �À�]���Á�X�� �D�}�•�š�� �}�(�� �š�Z���� �•�š�µ�����v�š�•�� �(���o�š�� ���}�u�(�}�Œ�š�����o���� �š�Z�Œ�}�µ�P�Z�}�µ�š�� ���v���� �Á�}�µ�o����
�Œ�����}�u�u���v���� �š�Z���� �•�µ�u�u���Œ�� �•���Z�}�}�o�� �š�}�� �}�š�Z���Œ�•�X�� �d�Z���Ç�� ���À���o�µ���š������ �À���Œ�Ç�� �P�}�}���� ���o�•�}�� �‰�Œ���‰���Œ�]�v�P�� ���v����
�}�Œ�P���v�]�•�]�v�P���•�]�����•���}�(���š�Z�����•�µ�u�u���Œ���•���Z�}�}�o�X��
�^�d�Z�����‰�Œ�}�P�Œ���u�����v�����š�Z���������u�‰���Á���Œ�����P�Œ�����š�X���d�Z���v�l���Ç�}�µ���(�}�Œ�����o�o�}�Á�]�v�P���u�����š�}���‰���Œ�š�]���]�‰���š�����]�v���•�µ���Z�����v��
���À���v�š�X���/�–�u���•�µ�Œ�����Ç�}�µ���P�µ�Ç�•���Z�����������o�}�š���š�}�����}���Á�]�š�Z���]�š�X�_����
�^�d�Z���� �‰�Œ�}�P�Œ���u�� �Á���•�� �P�Œ�����š�X�� ���}�v�–�š�� �š���l���� �u�Ç�� ���}�u�u���v�š�•�� �����}�µ�š�� �š�Z���� �����•�š�]�v���š�]�}�v�� �}�(�� �š�Z���� �����u�‰�� �š�}�}��
���Œ�]�š�]�����o�o�Ç�X�� �/�� ���v�i�}�Ç������ �š�Z���� �Á�Z�}�o���� �š�Z�]�v�P�U�� �/�� �i�µ�•�š�� ���]���v�–�š�� �o�����Œ�v�� �š�Z���š�� �u�µ���Z�� �v���Á�� �•�š�µ�(�(�X�� �t�Z�]���Z�� �]�•�� �(�]�v����
���������µ�•�����Œ���‰���š�]�š�]�}�v���]�•���š�Z�����u�}�š�Z���Œ���}�(���Á�]�•���}�u�X�_��
�t�Z���v�����•�l������ �Á�Z�Ç���š�Z���Ç���Á�}�µ�o�����Œ�����}�u�u���v�����š�Z�����•�µ�u�u���Œ���•���Z�}�}�o���š�}���}�š�Z���Œ�•�U���š�Z���Ç���•���]�����š�Z���š���š�Z���Ç��
�•�]�u�‰�o�Ç�����v�i�}�Ç�������o�����Œ�v�]�v�P���Z���Œ�������v�����š�Z���š���P�]�Œ�o�•���•�Z�}�µ�o�����P���v���Œ���o�o�Ç���������‰�Œ�}�u�}�š�������u�}�Œ�����]�v���š�Z�����^�d���D��
�(�]���o���X����
�^�/���š�Z�]�v�l���š�Z���Ç�������v���o�����Œ�v���•�}�u���š�Z�]�v�P���v���Á���Z���Œ���J�_��
�^���������µ�•�����]�š�–�•���µ�•���(�µ�o���(�}�Œ���o�]�(�������v�����u�}�•�š���}�(�����o�o���]�š�–�•���(�µ�v�X�_��
�����o�]�š�š�o�������]�š�����Œ�]�š�]���]�•�u���Á���•���š�Z���š���š�Z�������P�����Œ���v�P�����Á���•���š�}�}�����Œ�}�����X��
�^�����(�]�v�]�š���o�Ç���Ç���•�U�����•�‰�����]���o�o�Ç���]�(���š�Z�����(�Œ�]���v���•�����Œ�����Ç�}�µ�v�P���Œ���}�Œ���v�}�š�����•���l�v�}�Á�o�����P�������o�����]�v���š�Z�����•���]���v�����•�X�_��
�D�}�•�š�� �}�(�� �š�Z���� �P�]�Œ�o�•�� �•���]���� �š�Z���š�� �š�Z���Œ���� �Á���•�� �Œ�����o�o�Ç�� �v�}�š�Z�]�v�P�� �š�}�� �]�u�‰�Œ�}�À���� �(�Œ�}�u�� �š�Z���]�Œ�� �‰�}�]�v�š�� �}�(�� �À�]���Á�X�� �/�v��
�‰���Œ�š�]���µ�o���Œ�U���š�Z�����š�}�‰�]���•�����}�o�}�µ�Œ�•���]�v���>�����U�����v�������o�•�}�����o�o���o�����������š�]�À�]�š�]���•���Á���Œ�����À���Œ�Ç���Á���o�o���Œ�������]�À�����X���^�}�u����
�š�}�‰�]���•�� �Á���Œ���� ���À���o�µ���š������ ���}�v�š�Œ�}�À���Œ�•�]���o�o�Ç�U�� ���� �‰���Œ�š�� �}�(�� �•�š�µ�����v�š�•�� �o�]�l���� �]�š�� �À���Œ�Ç�� �Á���o�o�� ���v���� �‰���Œ�š�� �v�}�š�� �~���X�P�X��
���Z���u�]�•�š�Œ�Ç�����v�������Œ�š���}�Œ���>�����š�µ�Œ�����}�v�����v�����v�P���Œ���������v�]�u���o�•�����v�����‰�}�����Z�]�v�P�•�X����
�&�]�v���o�o�Ç�� �Á���� �Z���À���� �š�}�� �•���Ç�� �š�Z���š�� �š�Z���� ���}�u�u�µ�v�]�š�Ç�� ���v���� �š�Z���� ���š�u�}�•�‰�Z���Œ���� �Á���Œ���� �����•���Œ�]�������� ���•�� �À���Œ�Ç��
�‰�}�•�]�š�]�À���U�� �Á�Z�]���Z�� �Á���•�� ���o�•�}�� �Œ���(�o�����š������ �]�v�� �š�Z���� �‰���Œ�š�]���µ�o���Œ�o�Ç�� ���}�u�u�]�š�š������ �Á�}�Œ�l�]�v�P�� ���š�š�]�š�µ������ �}�(�� �š�Z����
�‰���Œ�š�]���]�‰���v�š�•�����v�����•�}�u�����}�(���š�Z���]�Œ���‰���Œ���v�š�•�X��
�W�}�•�]�š�]�À�������À���o�µ���š�]�}�v���Á���•�����Æ�‰�Œ���•�•���������Ç���u���v�š�}�Œ�•�����v�����o�����š�µ�Œ���Œ�•�U���š�}�}�X��
�^�d�Z�����P�]�Œ�o�•���Á���Œ�������o�Œ�������Ç���Á���o�o���À���Œ�•�������]�v���š�Z�����]�•�•�µ�����}�(���P���v�����Œ���]�v���‹�µ���o�]�š�Ç�����v�����•�š���Œ���}�š�Ç�‰���•�U���š�Z���Ç���Á���Œ����
�À���Œ�Ç�����}�u�u�µ�v�]�����š�]�À�������v�������]�•���µ�•�•�������Á�]�š�Z���µ�•�����•���š�Z�����š�Á�}���o�����š�µ�Œ���Œ�•�X���/���š�Z�]�v�l���š�Z���š���š�Z�]�•�����o�•�}���u�}�š�]�À���š������
�š�Z���u���‰�}�•�]�š�]�À���o�Ç���š�}�Á���Œ���•���������Z���}�š�Z���Œ�U���(�]�Œ�•�š�o�Ç���š�}���•�������š�Z���š���š�Z���Ç�����]�����v�}�š���Z���À�����š�}���������•�Z�Ç���š�}�����Æ�‰�Œ���•�•��
�š�Z���u�•���o�À���•�����v�����i�}�]�v���š�Z�������]�•���µ�•�•�]�}�v�����v�����•�����}�v���o�Ç���š�}���•�������š�Z�����•�µ�‰�‰�}�Œ�š�����u�}�v�P���š�Z���u�•���o�À���•�X�_��
�^�'�]�Œ�o�•���v���������š�}���Z���À�����u�}�Œ�����}�‰�‰�}�Œ�š�µ�v�]�š�]���•���(�}�Œ���^�d���D�������š�]�À�]�š�]���•�X�����µ�Œ�]�v�P���š�Z���������š�]�À�]�š�Ç�U���š�Z�����‰���Œ�š�]���]�‰���v�š�•��
�•�Z�}�Á������ �P�Œ�����š�� �]�v�š���Œ���•�š�� �]�v�� �š�Z���� �š�}�‰�]���� ���v���� ���•�l������ �‹�µ���•�š�]�}�v�•�� ���v���� �]�v�‹�µ�]�Œ������ �����}�µ�š�� �}�š�Z���Œ�� �•�}�µ�Œ�����•�� �}�(��
�]�v�(�}�Œ�u���š�]�}�v�X�� �d�Z���Œ���(�}�Œ���U�� �]�š�� �����v�� ������ ���•�•�µ�u������ �š�Z���š�� �š�Z���� �����š�]�À�]�š�Ç�� �(�}�•�š���Œ������ �š�Z���]�Œ�� �]�v�š���Œ���•�š�U�� ���v���� �š�Z���Ç��
�Á���v�š���š�}���P���]�v���u�}�Œ�����l�v�}�Á�o�����P�����]�v���š�Z�����(�]���o���X�_��
�^���À���Œ�Ç�š�Z�]�v�P���Á���•���P�Œ�����š�U���š�Z�����}�Œ�P���v�]�Ì���š�]�}�v���}�(���š�Z�������À���v�š�U���š�Z�������µ���]���v�����U�����v�����š�Z�������š�u�}�•�‰�Z���Œ���X���d�Z���v�l��
�Ç�}�µ���À���Œ�Ç���u�µ���Z���(�}�Œ���š�Z�����]�v�À�]�š���š�]�}�v�J�_��
�^�'�]�À���v���š�Z�����•�µ�u�u���Œ�����}�v���]�š�]�}�v�•�� ���v�����š�Z�������}�v�����v�š�Œ���š�]�}�v���}�(���‰���Œ�š�]���]�‰���v�š�•�U�����}�v�•�]�����Œ���š�]�}�v�����}�µ�o����������
�P�]�À���v���š�}���]�v���o�µ���]�v�P���}�µ�š���}�}�Œ�������š�]�À�]�š�]���•���Œ���o���š�������š�}���^�d���D�X�_��



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

��

��
�í�ï�X���Z�����}�u�u���v�����š�]�}�v�•���Œ���o���š�������š�}���š�Z�����}�Œ�P���v�]�Ì���š�]�}�v���}�(���}�µ�š���}�(���•���Z�}�}�o�����À���v�š�•���(�}�Œ���P�]�Œ�o�•��

�~�/�v���o�µ���������v�Ç���Œ�����}�u�u���v�����š�]�}�v�•���•�µ���Z�����•���Œ�����}�u�u���v�����š�]�}�v�•���(�}�Œ���‰�}�o�]���Ç���u���l���Œ�•�•��
��

��
�í�ð�X���W�Z�}�š�}�•�����v�����}�š�Z���Œ�����À�]�����v������

�~�/�v���o�µ�������Z���Œ���•��
��
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��

�í�X���,���v���•�r�}�v�������š�]�À�]�š�]���•�W���'�]�Œ�o�•�����Œ�����u�}�Œ�����u�}�š�]�À���š�������]�v���Z���v���•�r�}�v�������š�]�À�]�š�]���•���š�Z���v���‰���•�•�]�À���o�Ç���o�]�•�š���v�]�v�P��
�š�}���•�‰�����l���Œ�•���}�Œ���‰�Œ���•���v�š���š�]�}�v�•�X��
�î�X�����Æ�‰���Œ�]���v���������Œ�}�o�����u�}�����o�•�W���'�]�Œ�o�•���À���Œ�Ç���P�}�}�������À���o�µ���š�������š�}���•�������Á�}�u���v�����•���o�����š�µ�Œ���Œ�•�����v�����o���������Œ�•��
�}�(���o�����������š�]�À�]�š�]���•�X���d�Z���Ç���Z�������u���v�Ç���‹�µ���•�š�]�}�v�•���Œ���o���š�������}�v���š�Z���]�Œ�������Œ�����Œ�•�X��
�ï�X�������•�µ�‰�‰�}�Œ�š�]�À�������v�À�]�Œ�}�v�u���v�š�W���'�]�Œ�o�•���v���������š�}���(�����o���•���(�������v�����š�}���������]�v�����v���]�v���o�µ�•�]�À�������v�����Á���o���}�u�]�v�P��
���v�À�]�Œ�}�v�u���v�š�X���d�Z�����Œ�}�o�����}�(���š�Z�����u���v�š�}�Œ�•���]�•���š�Z���Œ���(�}�Œ�������Œ�µ���]���o���š�}���š�Z�����•�µ�������•�•���}�(���š�Z�����‰�Œ�}�P�Œ���u�X��
�ð�X�� �&�µ�v�W�� ���v�i�}�Ç�����o���� ���v���� ���v�P���P�]�v�P�� �����š�]�À�]�š�]���•�� ���Œ���� �]�u�‰�}�Œ�š���v�š�U�� �Œ���o���š�]�}�v�•�� �š�}�� ���À���Œ�Ç�����Ç�� �o�]�(���� ���v���� �P�]�Œ�o�[�•��
�]�v�š���Œ���•�š���]�•���À���Œ�Ç���Á���o���}�u���X����
�ñ�X�� �W���Œ�•�]�•�š���v�����W�� �d�}�� �‰���Œ�•�]�•�š�� �]�v�� �š�Z���� �(�������� �}�(�� ���Z���o�o���v�P���•�� ���v���� ���]�(�(�]���µ�o�š�]���•�� �v�������•�� ���u�‰�Z���•�]�•�]�v�P�� �š�Z����
�]�u�‰�}�Œ�š���v������ �}�(�� �P�Œ�]�š�� ���v���� �����š���Œ�u�]�v���š�]�}�v�� ���v���� �•�Z�}�Á�]�v�P�� �P�]�Œ�o�•�� �š�Z���š�� �(���]�o�µ�Œ���� �]�•�� ���� �v�}�Œ�u���o�� �‰���Œ�š�� �}�(�� �š�Z����
�o�����Œ�v�]�v�P���‰�Œ�}�����•�•�X��

�d�Z���Œ�����]�•�������v���������(�}�Œ���u�}�Œ�������À���v�š�•���o�]�l�����š�Z�����'���D���•���Z�}�}�o���•�}���š�Z���š���P�]�Œ�o�•�������v���Z���À�����u�}�Œ�����}�‰�‰�}�Œ�š�µ�v�]�š�]���•��
�š�}�� ���Æ�‰�o�}�Œ���� ���v���� ������ ���Æ�‰�}�•������ �š�}�� �^�d���D�X�� �d�Z���•���� ���À���v�š�•�� �v�������� �š�}�� ������ �Á���o�o�r�����À���Œ�š�]�•������ ���v���� �����•�]�o�Ç��
���������•�•�]���o�����•�}���š�Z���š�����•���u���v�Ç���P�]�Œ�o�•�����•���‰�}�•�•�]���o���������v���‰���Œ�š�]���]�‰���š���X��
�/�š���]�•���]�u�‰�}�Œ�š���v�š���š�}���P���]�v�����}�v�š�]�v�µ�������•�µ�‰�‰�}�Œ�š���(�}�Œ���š�Z�]�•���l�]�v�����}�(�����À���v�š�•���~�]�v�•�š�]�š�µ�š�]�}�v�•�U���•�‰�}�v�•�}�Œ�•�•�X��
�/�š���]�•���]�u�‰�}�Œ�š���v�š���š�}���}�(�(���Œ���������]�À���Œ�•�����Œ���v�P�����}�(�������š�]�À�]�š�]���•�����š���^�d���D�r�Œ���o���š���������À���v�š�•���•�}���š�Z���š���P�]�Œ�o�•�������v���(�]�v����
�•�}�u���š�Z�]�v�P���š�Z���š���]�v�š���Œ���•�š�•���š�Z���u�����v�����š�Z���š���š�Z���Ç�������v���•�������š�Z���u�•���o�À���•���‰�µ�Œ�•�µ�]�v�P���]�v���š�Z�����(�µ�š�µ�Œ���X��
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1. workshops 
 
2. open work phases 
 
3. career talks 
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'&E2;02+;5/B'FG:'C98/ 
H-IJ'�t'K-GG' "#$%&'# ! 
K-GG'�t'K-LJ' (#)*+,-!#)%./#!.%*+0+*+#)!! 
K-LJ'�t'IG-GG'' 1.2)#!  
IG-GG�t'II-?G'  (#)*+,-!#)%./#!.%*+0+*+#)! 
II-?G' �t'II-LJ'  1.2)#!  
II-LJ' �t'IF-?G' 32''.456!7&8!.4#!*7#!#) %./#!4&&')! 92+$*:! 

IF-?G'�t'I?-GG' 

1#4)&,.$!$#%*24#!.,;!;+)%2))+&,!8+*7!!
! 
!"#"$%&'()&*+&# ((((<4&'(((( 

! 
I?-GG'�t'IL-GG' =2,%7! 
M*9%+;5/B'FI:'C98/ 
H-IJ'�t'K-GG& >?@/4+,*+,-!.,;!>? @;#)+-, A!B.)+%)A 
K-GG'�t'K-LJ' "&4C+,-!&,!.!0#45!&8,!#)%./#!9&D 
K-LJ'�t'IG-GG'' 1.2)#!  
IG-GG�t'IG-LJ' "&4C)7&/!E6!F)%./#!?#)+-,! 
IG-LJ�t'II-?G'  "&4C+,-!&,!.!0#45!&8,!#)%./#!9&D 
II-?G' �t'II-LJ'  1.2)#!  
II-LJ' �t'IF-?G' "&4C)7&/!G6!3*&45*#$$+,-! 
IF-?G'�t'I?-IJ'  "&4C+,-!&,!.! 0#45!&8,!#)%./#!9&D 
I?-GG'�t'IL-GG' =2,%7! 
IL-GG'@IN-GG H4#D+*!I+*5!I7.$$#,-# 
O%);5/B'FF:'C98/'

H-IJ'�t'K-GG' ?#)+-,+,-!#)%./#!9&D!8+*7!*7#!>?@/4+,*#4! 
K-GG'�t'K-LJ' "&4C+,-!&,!.!0#45!&8,!#)%./#!9&D 
K-LJ'�t'IG-GG'' 1.2)#!  
IG-GG�t'IG-LJ' "&4C)7&/!>6!/4&-4.''+,-!J!  
IG-LJ�t'II-?G'  "&4C+,-!&,!.!0#45!&8,!#)%./#!9&D 
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! 
"#$%&'!()*+&* !!!!!9)(: !! 

! 
! 

!#"$$%�t%!&"$$% ;$,18 ! 

)*+,-./%('0%123.%
4"!'%�t%5"$$% '()*%8(2!<=!2)(-)#::+,-!>>!  
5"$$%�t%5"&'% '()*+,-!(,!#!.&)/!(0,!&%1#2&!3(4  
5"&'%�t%!$"$$%% "#$%&! 
!$"$$�t%!!"$$  '()*%8(2!?=!@%1#2&!A&%+-,!>>! 

!!"$$%�t%!!"#$% 

"&)%(,#5!5&16$)&!#,7!7+%1$%%+(,!0+68!!
! 

,-./'$!0&11&*23 !!!!!!!9)(: !!!!! 
! 

!!"#$%�t%!!"&' % "#$%&! 
!!"&'%�t%!("#$ % B+,#5+%+,-!&%1#2&!3(4 
!("#$%�t%!#"!' % B&:#5&!&:2(0&):&,6!!%&%%+(, 
!#"$$%�t%!&"$$% ;$,18 ! 
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6278,-./%(90%123.% 
% 
4"!'%�t%5"$$% 
% '()*%8(2=!C$65((*!DA EA)$1*!  

5"$$%�t%5"&'% ")&%&,6+,-!#,7!6&%6+,-!68&!&%1#2&!3(4&%!>! 
5"&'%�t%!$"$$%% "#$%&! 
!$"$$�t%!!"#$ % ")&%&,6+,-!#,7!6&%6+,-!68&!&%1#2&!3(4&%!>>! 
!!"#$%�t%!!"&' % "#$%&! 

!!"&'%�t%!("!' % 
"&)%(,#5!5&16$)&!#,7!7+%1$%%+(,!0+68 
4-#$!"3+&5!!%(960#)&E7&%+-, &)F!3((*!#$68()F!5&16$)&)F!
7&%+-,E68+,*+,- E1(#18F!-&,7&)!)&9&)&&!#,7!:&,6()G 

!("!'% �t%!("&' % @.#5$#6+(,F!H&)6+9+1#6&%!9()!"#)6+1+2#6+(,! 
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!"#$%&"'()!"%*$#)  
! 
"#$!%&''()(*(+,!-&.! /0(1(1/ !02+341+(5!6"$7!8&.*9!&-!8&.:; !
<&50*!41+.4%.4142.'!0.4!'3&8(1/!+34(.!8&.:!019!'30.(1/!8(+3!,&2!+34(.!%.&-4''(&10*!
(1'(/3+';!=&(1!+34!>0+4.(0*'!>0.:4+!8(+3!,&2.!-0>(*,!019!-.(419'; ! 

! 

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

'()%*+,-%.)+/-,-0%12341*)%5+6%31%2-7)/63+-7%(15%)64+8)%+43,9,3,)6%+/)%7)6,0-)7%+-7%(15%:';<=64,)-4)6%
+/)%,-91.9)7%,-%3()%41-4)832+.,6+3,1->%?2/3()/%.)+/-,-06%12341*)6%,-4.27)%@+6,46%1A%8/10/+**,-0B%"C=C)6,0-B%
3()%4/)+3,1-%1A%+20*)-3)7%/)+.,3D%+88.,4+3,1-6%+-7%631/D3)..,-0>%?2/3()/*1/)B%3()%0,/.6%+/)%6)-6,3,E)7%31%3D8,4+.%
:';<%63)/)13D8)6>%%

F)+/-,-0% 12341*)6% +33/,@23)7% 31% "C% 8/,-3,-0% ,-4.27)% 4/,3,4+.% 3(,-G,-0B% 4/)+3,9,3DB% 7)6,0-% 3(,-G,-0B% +-7%
41..+@1/+3,1->%

%

2" 3$'-/&1 *
%

H)%,-9,3)7%A)*+.)%:';<%8/1A)66,1-+.6%31%8+/3,4,8+3)%,-%3()%62**)/%64(11.%+-7%6(+/)%3(),/%8)/61-+.%+-7%
8/1A)66,1-+.%)I8)/,)-4)6>%H)%,-9,3)7%+#%

!> ! "#$%&'(")(*+&($&,(*&-+$"."/0(*+1*(1..",2(*"(34(5'6$*(/.122(*+1*(-#''&$*.0(62(*+&(7&2*("$(
*+&(81'9&*:(/'"#$%&'(")(1(-"851$0:(2-6&$*62*:(5'";&-*(81$1/&'(

J> <&%61(&%#-1*"'(,"'96$/(,6*+(0"#$/2*&'2("$(=>?(2#7;&-*2()'"8(1(."-1.(@AB 

"> C-6&$*62*(1$%(2-6&$-&(-"88#$6-1*6"$(25&-61.62*:(&%#-1*"':(&$*'&5'&$&#'%(

&> =>?( /'1%#1*&:(!"'7&2( D3E( F$%&'( 3EG()1-&:((8&$*"' ()"'( 5'"/'1886$/( ,"'92+"52( )"'(
0"#$/2*&'2:(1(.&-*#'&':(7""9(5#7.62+&':(,6$$&'(")(H1-91*+"$I%

K)6,7)6%68)+G,-0%+@123%3(),/%4+/))/6B%68)+G)/6%+.61%6(+/)7%4(+..)-0)6%3()D%(+9)%)-412-3)/)7%+-7%(15%7,7%
3()D%19)/41*)%0)-7)/%63)/)13D8)6B%@)4+26)%,3%,6%,*81/3+-3%31%6(15%A)*+.)%8/1A)66,1-+.6%,-%+-%+88/1+4(+@.)%
5+DB%,-%+%5+DB%61%3(+3%0,/.6%4+-%,7)-3,AD%3()*6).9)6%5,3(%3()6)%/1.)%*17).6>%'()D%31.7%+@123%*+G,-0%4(1,4)6B%
61.9,-0%8/1@.)*6%,-%3()%5+D%1A%A12-7,-0%3(),/%41*8+-,)6B%3(26%6)-6,3,E,-0%0,/.6%A1/%6))G,-0%)-3/)8/)-)2/,+.%
813)-3,+.6%+-7%-13%@),-0%+A/+,7%1A%3+8,-0%3()*>%

K)D1-7%3()6)%A)*+.)%68)+G)/6B%5)%,-9,3)7%+-13()/ %L%51*)-#%D12-0%A)*+.)%:';<%*)-31/6%31%+441*8+-D%
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K)A1/)%3()%62**)/%4+*8%5)%1/0+-,E)7%+%(+.A%7+D%.1-0%8/)8+/+3,1-%6)66,1-%1-%"%C%8/,-3,-0B%M;<%8/1N)43%+,*6%
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!
"# $%&'(&)*+,!-&)&!.+''/.)*+,!

$
@/($=;(-*+%""!+1(-$0(1($#+3+*!4+>(#$0+*/$*/($-%9*0!1($A+5(-;1,(<7$B"$C(15!"<$+*$+-$"%*$"()(--!1<$*%$)%44()*$
6(15+--+%"$91%5$!$3%,(1"5("*!4$+"-*+*;*+%"$+9$<%;$0!"*$*%$#%$1(-(!1)/$+"$%;*$%9$-)/%%4$!)*+,+*+(-.$&;*$-+")($
*/($3+14-$0(1($;"#(1$DE.$*/($6!1("*-$0(1($!-2(#$*%$9+44$%;*$*/($9%15$*/!*$*/(+1$#!;3/*(1-$!1($!44%0(#$*%$9+44$
%;*$*/($-;1,(<-7$@/($)%564(*+%"$%9$*/($-;1,(<$0!-$,%4;"*!1<7$

$

0# 12&''/,3 /4!/,.+(,)/5/- !
!

!

�x F+")($*/($-;55(1$-)/%%4$0!-$6%-+*+%"(#$+"$!$*+5(91!5(.$0/(1($!4-%$-)/%%4-$0(1($%13!"+>+"3$61%'()*-$
9%1$*/(+1$6;6+4-.$"%*$!-$5!"<$3+14-$6!1*+)+6!*(#$+"$%;1$-;55(1$-)/%%4$!-$0($)%;4#$/!,($!44%0(#$*%$
("1%47$:*$*/($*+5($0($9%;"#$%;*$*/!*$*/(-($61%'()*-$!1($1;""+"3$6!1!44(4.$0($)%;4#$"%*$5%,($%;1$
-;55(1$-)/%%4$!"<5%1(7$

�x F(,(1!4$=;(-*+%""!+1(-$0(1($9+44(#$%;*$%"4<$6!1*+!44<7$$

 
67# 8)2/5 !

!
"!
$
!

66# $%&'(&)*+,!+9!)2/!4(::/5!.&:; !!
G!H I;!"*+*!*+,( $
#$% &'( ")*++('!,-+. !
!

B"$*/+-$-()*+%"$0($61(-("*$ !"#$+"*(161(*$*/($1(-;4*-$%9$*/($61(J6%-*$-*;#<$)%"#;)*(#$ !-$6!1*$%9$*/($CKL$
F;55(1$F)/%%47$$

@/($-;55(1$-)/%%4$*%%2$64!)($91%5$MN$*%$MO*/$%9$P;4<$MNMM7$:$*%*!4$%9$DQ$-)/%%43+14-$6!1*+)+6!*(#.$0+*/$!"$
!,(1!3($!3($%9$DR7$:*$*/($&(3+""+"3$!"#$("#.$*/($61(S6%-*$=;(-*+%""!+1(-$0(1($(!)/$)%564(*(#$#+3+*!44<$GDT$
61($!"#$DN$6%-*H7$$

@/($ 3+14-$ /!#$ !$ )%56!1!*+,(4<$ 6%-+*+,($ !**+*;#($ *%0!1#-$ */($ F@KL$ -;&'()*-.$ !-$ )!"$ (!-+4<$ &($ -(("$ +"$ */($
9%44%0+"3$*!&4(7$:4*/%;3/$*/(<$9+"#$5%-*$-;&'()*-$+"*(1(-*+"3.$*/(<$#%$"%*$<(*$1!*($*/(+1$+56%1*!")($!-$/+3/4<7$
B"$6!1*+);4!1.$*/($+56%1*!")($%9$6/<-+)-$!"#$)/(5+-*1<$+-$)%"-+#(1(#$)%56!1!*+,(4<$4%0$&<$*/($3+14-.$0/+)/$
5!<$!4-%$&($#;($*%$*/($9!)*$*/!*$*/(<$/!,($/!#$"%$%1$,(1<$9(0$4(--%"-$+"$*/(-($-;&'()*-$G!661%?+5!*(4<$QNU$
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!"#$%&'()*&+&,)&-& !".%/"%& 0#,1%*#,."2 & 3.)$)45& 6152."2& 71%*.2,(5&

"#$%&#%'%()#*!+&

,%&#%'%()#*!-&

./012.-+310 ! 3/+312.- ! 4/. ! 1/4.-+3125! 4/+312.-!

678%#&!+&

9:(%*%#&!-& ./-+3125! ./53125! ./. ! ./312.-+ ! ./. !

!
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A=$%&#=8D!
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�F�D�Q �E�H�� �7�K�H �D�L�P �Z�D�V �W�R �V�K�R�Z �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �G�L�J�L�W�D�O �V�N�L�O�O�V �D�Q�G �W�K�H �P�D�Q�D�J�H�P�H�Q�W �R�I �P�R�G�H�U�Q
�W�H�F�K�Q�R�O�R�J�L�H�V �I�R�U �D �Z�R�P�D�Q�
�V �V�H�O�I���I�X�O�I�L�O�P�H�Q�W �D�Q�G �F�D�U�H�H�U�� �7�K�H �V�F�K�R�R�O�
�V �J�X�H�V�W�V �D�U�H �W�U�X�O�\ �L�Q�V�S�L�U�L�Q�J �U�R�O�H
�P�R�G�H�O�V �� �3�U�R�I�H�V�V�R�U �2�O�J�D �.�X�U�D�V�R�Y�D �K�D�V �E�H�H�Q �D�Z�D�U�G�H�G �W�K�H �/�L�W�K�X�D�Q�L�D�Q �6�F�L�H�Q�F�H �3�U�L�]�H �������� �L�Q �W�K�H �I�L�H�O�G
�R�I �7�H�F�K�Q�R�O�R�J�L�F�D�O �6�F�L�H�Q�F�H�V �I�R�U �K�H�U �V�H�U�L�H�V �R�I �S�D�S�H�U�V ���)�U�R�P �'�D�W�D �6�F�L�H�Q�F�H �W�R �$�U�W�L�I�L�F�L�D�O �,�Q�W�H�O�O�L�J�H�Q�F�H
�7�H�F�K�Q�R�O�R�J�L�H�V���� �'�U �0�D�å�H�Q�D �0�D�F�N�R�L�W���6�L�Q�N�H�Y�L�þ�L�H�Q�¡ �L�V �W�K�H �3�U�H�V�L�G�H�Q�W �R�I �W�K�H �<�R�X�Q�J �0�L�Q�G�V �&�K�D�S�W�H�U �R�I �W�K�H
�(�X�U�R�S�H�D�Q �3�K�\�V�L�F�D�O �6�R�F�L�H�W�\ �L�Q �/�L�W�K�X�D�Q�L�D��

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

�7�K�U�R�X�J�K�R�X�W �W�K�H �V�F�K�R�R�O�� �W�K�H �J�L�U�O�V �Z�H�U�H �O�R�R�N�H�G �D�I�W�H�U �E�\ �H�[�F�H�O�O�H�Q�W �Y�R�O�X�Q�W�H�H�U �W�H�D�F�K�H�U�V �0�D�U�W�\�Q�D �9�L�O�X�W�\�W�¡��
�*�D�E�L�M�D �5�D�X�E�D�L�W�¡�� �(�O�H�Q�D �.�X�S�U�\�W�¡��

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

�0�R�Q�G�D�\ ������ �-�X�Q�H��

���������� �± ���������� �5�H�J�L�V�W�U�D�W�L�R�Q�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\�� �%�X�V�L�Q�H�V�V �6�F�K�R�R�O ���6�D�X�O�¡�W�H�N�L�R �D�O�� ������ �5�R�R�P ��������
���������� �± ���������� ���:�H�O�F�R�P�H �W�R �W�K�H �Z�R�U�O�G �R�I �6�7�(�0���� �3�U�R�I�� �9�� �'�D�J�L�H�Q�¡�� �$�V�V�R�F�� �3�U�R�I�� �'�U�� �$��

�0�H�ã�N�D�X�V�N�L�H�Q�¡
���������� �± ���������� �/�H�W�
�V �P�H�H�W�� �6�W�X�G�H�Q�W�V �I�U�R�P �W�K�H �,�Q�V�W�L�W�X�W�H �R�I �(�G�X�F�D�W�L�R�Q �6�F�L�H�Q�F�H�V

���������� �± ���������� �+�R�Z �W�R �X�V�H ���' �S�H�Q�F�L�O�V �D�Q�G �K�R�W �J�O�X�H�" �6�W�X�G�H�Q�W�V �I�U�R�P �W�K�H �,�Q�V�W�L�W�X�W�H �R�I �(�G�X�F�D�W�L�R�Q
�6�F�L�H�Q�F�H�V

���������� �± ���������� �+�R�Z �W�R �O�L�Y�H �P�R�U�H �F�R�P�I�R�U�W�D�E�O�\�" �6�7�(�0 �D�F�W�L�Y�L�W�L�H�V �Z�L�W�K �$�U�G�X�L�Q�R��
�'�U�� �$�� �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\

�7�X�H�V�G�D�\ ������ �-�X�Q�H��
���������� �± ���������� �,�G�H�D �J�H�Q�H�U�D�W�L�R�Q�� �0�L�Q�L �S�U�R�M�H�F�W �L�G�H�D�V�� �'�U�� �$�� �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\

���������� �± ���������� �/�X�Q�F�K��

���������� �± ���������� �(�G�X�F�D�W�L�R�Q�D�O �H�[�F�X�U�V�L�R�Q �W�R �9�,�9�,�6�7�2�3�� �D �F�U�H�D�W�L�Y�L�W�\���V�R�I�W�Z�D�U�H �D�Q�G �K�D�U�G�Z�D�U�H �V�S�D�F�H
�K�W�W�S�V�������Z�Z�Z���Y�L�Y�L�V�W�R�S�X�]�X�S�L�V���O�W��

���������� �± ���������� �&�U�H�D�W�L�Q�J �D�Q�G �S�U�R�J�U�D�P�P�L�Q�J �P�R�G�H�O�V �Z�L�W�K �$�U�G�X�L�Q�R��
�'�U�� �$�� �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\

�:�H�G�Q�H�V�G�D�\ ������ �-�X�Q�H��
���������� �± ���������� �&�U�H�D�W�L�Q�J �D�Q�G �W�H�V�W�L�Q�J �P�R�G�H�O�V �Z�L�W�K �$�U�G�X�L�Q�R �����' �S�H�Q�F�L�O�V�� �K�R�W �J�O�X�H����

�'�U�� �$�� �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\
���������� �± ���������� �/�X�Q�F�K��
���������� �± ���������� �3�U�H�S�D�U�L�Q�J �S�R�V�W�H�U�V �D�Q�G �S�U�H�V�H�Q�W�D�W�L�R�Q�V��

�'�U�� �$�� �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\

���������� �± ���������� �3�U�H�V�H�Q�W�D�W�L�R�Q �R�I �S�U�R�M�H�F�W�V�� �5�H�I�O�H�F�W�L�R�Q�V
�����������± ���������� �,�W�
�V �H�[�F�L�W�L�Q�J �W�R �E�H �D �V�F�L�H�Q�W�L�V�W��

�'�L�V�F�X�V�V�L�R�Q �Z�L�W�K �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\ �V�F�L�H�Q�W�L�V�W�V ���S�U�R�I�� �2�� �.�X�U�D�V�R�Y�D�� �)�D�F�X�O�W�\ �R�I
�0�D�W�K�H�P�D�W�L�F�V �D�Q�G �,�Q�I�R�U�P�D�W�L�F�V�� �,�Q�V�W�L�W�X�W�H �R�I �'�D�W�D �6�F�L�H�Q�F�H �D�Q�G �'�L�J�L�W�D�O
�7�H�F�K�Q�R�O�R�J�L�H�V�� �G�U�� �0�� �0�D�F�N�R�L�W���6�L�Q�N�H�Y�L�þ�L�H�Q�¡�� �)�D�F�X�O�W�\ �R�I �3�K�\�V�L�F�V�� �,�Q�V�W�L�W�X�W�H �R�I
�7�K�H�R�U�H�W�L�F�D�O �3�K�\�V�L�F�V �D�Q�G �$�V�W�U�R�Q�R�P�\��

���������������������� �&�H�U�W�L�I�L�F�D�W�L�R�Q�� �&�O�R�V�L�Q�J �R�I �W�K�H �V�F�K�R�R�O �� ���6�H�H �\�R�X �O�D�W�H�U����
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�&�R�P�S�H�W�H�Q�F�H�V �W�R �E�H �G�H�Y�H�O�R�S�H�G�� �S�U�R�E�O�H�P �V�R�O�Y�L�Q�J�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�� �F�U�H�D�W�L�Y�L�W�\�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� �F�U�L�W�L�F�D�O
�W�K�L�Q�N�L�Q�J�� �G�L�J�L�W�D�O �O�L�W�H�U�D�F�\�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S��
�/�H�D�U�Q�L�Q�J �R�X�W�F�R�P�H�V�� �7�K�H �J�L�U�O�V �Z�L�O�O �D�F�T�X�L�U�H �D�Q�G �G�H�H�S�H�Q �W�K�H�L�U �N�Q�R�Z�O�H�G�J�H �L�Q �6�7�(�0 �V�X�E�M�H�F�W�V��
�*�L�U�O�V �Z�L�O�O �D�F�T�X�L�U�H �S�U�R�E�O�H�P���V�R�O�Y�L�Q�J�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�� �F�U�L�W�L�F�D�O �D�Q�G �L�Q�I�R�U�P�D�W�L�R�Q �O�L�W�H�U�D�F�\ �V�N�L�O�O�V�� �7�K�H�\ �Z�L�O�O
�E�H�F�R�P�H �P�R�U�H �F�U�H�D�W�L�Y�H�� �R�X�W���R�I���W�K�H���E�R�[ �D�Q�G �R�U�L�J�L�Q�D�O �W�K�L�Q�N�H�U�V��
�*�L�U�O�V �Z�L�O�O �O�H�D�U�Q �D�E�R�X�W �Z�R�P�H�Q �V�F�L�H�Q�W�L�V�W�V�� �W�K�H�L�U �L�Q�W�H�U�Q�D�W�L�R�Q�D�O �F�D�U�H�H�U�V �D�Q�G �V�X�F�F�H�V�V �V�W�R�U�L�H�V �W�K�D�W �P�R�W�L�Y�D�W�H
�W�K�H�P �W�R �E�H�F�R�P�H �O�H�D�G�H�U�V �Z�K�R �Z�L�O�O �F�U�H�D�W�H �D �E�H�W�W�H�U �Z�R�U�O�G�� �*�L�U�O�V �Z�L�O�O �O�H�D�U�Q �D�E�R�X�W �I�X�W�X�U�H �F�D�U�H�H�U�V �U�H�O�D�W�H�G
�W�R �G�L�J�L�W�L�V�D�W�L�R�Q��
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�7�K�H �P�H�Q�W�R�U�V���H�G�X�F�D�W�R�U�V �R�I �W�K�H �6�X�P�P�H�U �6�F�K�R�R�O �D�U�H �P�H�P�E�H�U�V �R�I �W�K�H �*�(�0 �S�U�R�M�H�F�W �W�H�D�P��

�9�D�O�H�Q�W�L�Q�D �'�D�J�L�H�Q�¡�± �3�U�R�I�H�V�V�R�U �D�W �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\�� �0�D�L�Q �D�U�H�D�V �R�I �D�F�W�L�Y�L�W�\�� �I�R�U�P�X�O�D�W�L�R�Q �R�I �G�L�U�H�F�W�L�R�Q�V
�I�R�U �W�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �R�I �F�R�P�S�X�W�H�U �V�F�L�H�Q�F�H �D�Q�G �L�Q�I�R�U�P�D�W�L�R�Q �W�H�F�K�Q�R�O�R�J�L�H�V �L�Q �V�F�K�R�R�O�V�� �G�H�Y�H�O�R�S�P�H�Q�W
�D�Q�G �V�\�V�W�H�P�D�W�L�]�D�W�L�R�Q �R�I �W�H�U�P�L�Q�R�O�R�J�\�� �W�H�F�K�Q�R�O�R�J�L�F�D�O �W�R�R�O�V �D�Q�G �P�H�W�K�R�G�V �I�R�U �W�H�D�F�K�L�Q�J �S�U�R�J�U�D�P�P�L�Q�J
���D�O�J�R�U�L�W�K�P�L�F���� �U�H�V�H�D�U�F�K �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �G�H�Y�H�O�R�S�P�H�Q�W �R�I �H�G�X�F�D�W�L�R�Q�D�O �D�Q�G �W�U�D�L�Q�L�Q�J �V�R�I�W�Z�D�U�H
�O�R�F�D�O�L�]�D�W�L�R�Q�� �,�Q �W�K�H �V�X�P�P�H�U �V�F�K�R�R�O�� �W�K�H�\ �Z�L�O�O �W�D�N�H �S�D�U�W �L�Q �G�L�V�F�X�V�V�L�R�Q�V �D�Q�G �P�H�Q�W�R�U �J�L�U�O�V �L�Q �W�K�H
�G�H�Y�H�O�R�S�P�H�Q�W �R�I �P�L�Q�L���S�U�R�M�H�F�W�V��

�$�Q�L�W�D �-�X�ã�N�H�Y�L�þ�L�H�Q�¡�± �3�K�' �L�Q �&�R�P�S�X�W�H�U �6�F�L�H�Q�F�H�� �U�H�V�H�D�U�F�K�H�U�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\ �,�Q�V�W�L�W�X�W�H �R�I �G�D�W�D
�V�F�L�H�Q�F�H�V �D�Q�G �G�L�J�L�W�D�O �W�H�F�K�Q�R�O�R�J�L�H�V�� �5�H�V�H�D�U�F�K �L�Q�W�H�U�H�V�W�V�� �S�U�R�J�U�D�P�P�L�Q�J�� �F�R�P�S�X�W�D�W�L�R�Q�D�O �W�K�L�Q�N�L�Q�J�� �6�K�H �L�V
�F�R�R�U�G�L�Q�D�W�L�Q�J �W�K�H �P�D�L�Q �D�F�W�L�Y�L�W�L�H�V �R�I �W�K�H �V�F�K�R�R�O �� �E�X�L�O�G�L�Q�J �P�R�G�H�O�V �Z�L�W�K �$�U�G�X�L�Q�R��

�$�X�ã�U�D �.�\�Q�L�H�Q�¡�� �'�R�F�W�R�U �R�I �1�D�W�X�U�D�O �6�F�L�H�Q�F�H�V ���3�K�\�V�L�F�V���� �5�H�V�H�D�U�F�K �)�H�O�O�R�Z �D�W �W�K�H �'�H�S�D�U�W�P�H�Q�W �R�I
�$�W�R�P�L�F �7�K�H�R�U�\�� �,�Q�V�W�L�W�X�W�H �R�I �7�K�H�R�U�H�W�L�F�D�O �3�K�\�V�L�F�V �D�Q�G �$�V�W�U�R�Q�R�P�\�� �9�L�O�Q�L�X�V �8�Q�L�Y�H�U�V�L�W�\�� �5�H�V�H�D�U�F�K
�L�Q�W�H�U�H�V�W�V�� �D�W�R�P�L�F �W�K�H�R�U�\ �D�Q�G �D�W�R�P�L�F �V�S�H�F�W�U�D�� �5�H�O�D�W�L�Y�L�V�W�L�F �D�Q�G �P�D�Q�\���H�O�H�F�W�U�R�Q �H�I�I�H�F�W�V �L�Q �D�W�R�P�V��
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/2#0'9+#'#&228#1)=#2<#*+()2%#'(8#G.()2%#%24+#128+4*#>1+(/2%*,#*2#/0'/#&)%4*#7'(#<++4#*.662%/+8#'/#'44#
*/'&+*#2<#/0+)%#G2.%(+FM#
#
;#P#*.662%/)9+#+(9)%2(1+(/:#H)%4*#(++8#/2#<++4#*'<+#'(8#*.662%/+8#)(#2%8+%#/2#/'K+#%)*K*#'(8#
+=6+%)1+(/M#Q%+'/)(&#'(#)(74.*)9+#'(8#5+4721)(&#+(9)%2(1+(/#)*#7%.7)'4#)(#2%8+%#/2#+(&'&+#&)%4*#)(#
BCDE#'7/)9)/)+*M#C0+#%24+#2<#/0+#1+(/2%*#)*#/0+%+<2%+#7%.7)'4#/2#/0+#*.77+**#2<#/0+#6%2&'11+M##
#
;#-.(:# O/#)*#)162%/'(/#/2#1'K+#*.%+#/0'/#/0+#'7/)9)/)+*#'%+#+(G2F'34+#'(8#+(&'&)(&#*2#/0'/#&)%4*#
72(/)(.+#/2#3+#)(/+%+*/+8#)(#BCDEM#E'K)(&#/0+#'7/)9)/)+*#%+4+9'(/#/2#/0+)%#+9+%F8'F#4)9+*#7'(#3+#'#
&%+'/#5'F#/2#1'K+#/0+1#12%+#%+4'/'34+#'(8#<.(M#
#
;#?+%*)*/+(7+:#H)%4*#(++8#/2#3+#+(72.%'&+8#/2#6+%*)*/#)(#/0+#<'7+#2<#70'44+(&+*#'(8#8)<<)7.4/)+*M#C0)*#
7'(#3+#82(+#3F#+160'*)*)(&#/0+#)162%/'(7+#2<#&%)/#'(8#8+/+%1)('/)2(#'(8#*025)(&#&)%4*#/0'/#<')4.%+#
)*#'#(2%1'4#6'%/#2<#/0+#4+'%()(&#6%27+**M#P&')("#6%26+%#/%')()(&#2<#1+(/2%*#5)44#+(*.%+#/0'/#/0+#
6'%/)7)6'(/*#'%+#5+44;*.662%/+8#'(8#+1625+%+8#/2#*.77++8#)(#BCDEM##
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!
! "#$%&'("&(")$**"+,'-.$+/&("#'-",&-$&-0"&$(1'+./'-.$+&$2&$3-&$2&/)0$$#&4567 8("#'-",&"9"+-/&2$(&
1.(#/:&
&
8&7$("&"9"+-/:&50"("&./&'&+"",&2$(&*$("&"9"+-/&#.;"&-0"&<.(#/=4567&>"";&/$&-0'-&1.(#/&)'+&0'9"&
*$("&$??$(-3+.-."/&-$&"@?#$("&'+,&A"&"@?$/",&-$&4567B&50"/"&"9"+-/&+"",&-$&A"&%"##8',9"(-./",&
'+,&"'/.#C&'))"//.A#"&/$&-0' -&'/&*'+C&1.(#/&'/&?$//.A#"&)'+&?'(-.).?'-"B&
&
8&D$+-.+3",&/3??$(-:&E-&./&.*?$(-'+-&-$&?($9.,"&)$+-.+3",&/3??$(-&2$(&1.(#/&"9"+&'2-"(&-0"C&0'9"&
?'(-.).?'-",&.+&'+&"9"+-&#.;"&-0"&<.(#/&=&4567&>"";B&50./&)$3#,&.+)#3,"&2$##$%83?&')-.9.-."/F&
*"+-$(/0.?&?($1('*/ &$(&$+#.+"&("/$3()"/&-0'-&1.(#/&)'+&'))"//B&
&
8&G3+,.+1:&50"("&./&'&+"",&2$(&*$("&23+,.+1&-$&/3??$(-&45678("#'-",&"9"+-/&2$(&1.(#/&/$&-0'-&-0"C&
)'+&A"&(3+&$+&'&#'(1"(&/)'#"&'+,&("')0&*$("&1.(#/B&H'-.$+%.,"&)'*?'.1+/&)'+&'#/$&A"&)$+/.,"(",&
-$&0"#?&('./"&'%'("+"//&'A$3-&-0"&.*?$(-'+)"&$2&4567&",3)'-.$+&2$(&1.(#/B&
&&
8&I.9"(/"&('+1"&$2&')-.9.-."/:&E-&./&.*?$(-'+-&-$&$22"(&'&,.9"(/"&('+1"&$2&')-.9.-."/&'-&45678("#'-",&
"9"+-/&/$&-0'-&1.(#/&)'+&2.+,&/$*"-0.+1&-0'-&.+-"("/-/&-0"*&'+,&-0'-&-0"C&)'+&/""&-0"*/"#9"/&
?3(/3.+1&.+&-0"&23-3("B&50./&)$3#,&.+)#3,"&%$(;/0$?/F&?'+"#&,./)3//.$+/F&0'+,/8$+&')-.9.-."/F&"-)B&
&&
8&J($*$-"&?$/.-.9"&($#"&*$,"#/:&E-&./&.*?$(-'+-&-$&?($*$-"&?$/.-.9"&($#"&*$,"#/&'-&45678("#'-",&
"9"+-/&/$&-0'-&1.(#/&)'+&/""&%0'-&./&?$//.A#"&2$(&-0"*&.2&-0"C&?3(/3"&'&)'(""(&.+&4567B&50./&)$3#,&
.+)#3,"&.+9.-.+1&2"*'#"&13"/-&/?"';"(/F&/0$%)'/.+1&/3))"//23#&%$*"+&.+&4567&2."#,/F&"-)B&
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" #$%!&'()!*+* * !
!

,)-.! /-.)($ 0!
!
1)!-.)!$23!4)5$'.).6 !7(!857)(5)!9:'5-$73(!-$!$%)!;(7<).67$=!3>!?-4$-0!@-5'4$=!3>!9:'5-$73(A!
1)!-.) !B.)6)($4=!$-C7(D!B-.$!7(!-!.)6)-.5%!B.3E)5$!)($7$4):!F012! 3!1'4%5,&!0*&6/!)%!1'7&(8,!
)9,*&!:*;*)(6!(#<!1#)&,4&,#,=&*(6!.%),#)*(6>A!!G%)!H-7(!3IE)5$7<)!3>!$%)!B.3E)5$!76!$3!7(6B7.)!
-(:!)(-I4)!9'.3B)J6!D7.46!$3!$-B!$%)7.!8G9?0!:7D7$-4!-(:!)($.)B.)()'.7-4!B3$)($7-4A!
!
K(!?-4$-0!$%76!.)6)-.5%!B.3E)5$!2744!7(<34<)!-!2))C!3>!-5$7<7$7)6!3.D-(76):!>3.!-.3'(:! 67L$=M>7<)!
N)-.!O!D7.46!>.3H!:7>>).)($!65%3346A!G%)!)<)($ !2744!I)!3.D-(7P):!I)$2))(!$%)!"* $%!-(:! "Q $%!
8)B$)HI).!*+**!-$! $%)!;(7<).67$=!5-HB'6!7(!$%)!H3.(7(D6!RST++!%.6!U!" VTV+!%.6W!-(:!2744!>35'6!
3(!8G9?!-(:!KXG!-5$7<7$7)6A!G%)6)!2744!I)!%-(:6M3(!-5$7<7$7)6!6'5%!-6!67HB4)!)LB).7H)($6!-(:!
I-675!53:7(D!$-6C6A!K(!3.:).!$3!)<-4'-$)!$%)!-5$7<7$7)60!2)!23'4:!47C)!$3!3I$-7(!>)):I-5C!I=!
H)-(6!3>!$23!6%3.$!Y')6$73((-7.)6!D7<)(!$3!$%)!B-.$757B-$7(D!D7.46A!G%)!Y')6$73((-7.)6!2744!I)!
:76$.7I'$):0!3()! -$!$%)!6$-.$!-(:!3()! -$!$%)!)(:!3>!$%)!2))CA!G%)!>7447(D!7(!3>!$%)!Y')6$73((-7.)!
2744!$-C)!-.3'(:!"Z!H7('$)6A!!
!
1) !23'4:!I )!D.-$)>'4!7>!=3'!23'4:!D7<)!B).H76673(!>3.!=3'.!:-'D%$).!$3!B-.$757B-$)!7(!$%76!
2))C!3>!-5$7<7$7)6!-(:! .)6)-.5%!6$':=!I=!>7447(D!7(!$%)!-$$-5%):!53(6)($!>3.HA!/-.$757B-$73(!76!
<34'($-.=!-(:!-66)($!>3.H6!2744!I)!:76$.7I'$):!$3!6$':)($6! 3(4=!3(5)!B-.)($6!D7<)!53(6)($A!
1%)(!>7447(D!7(!$%)!Y')6$73((-7.)0!6$':)($6!2744!I)!-6C):!(3$!$3!2.7$)!$%)7.!(-H)6!3(!7$!-(:!
$%)=!H-=!5%336)!(3$!$3!53HB4)$)!7$A!@'.$%).H3.)0!$%)!Y')6$73((-7.)6!2744!I)!53:):0!63!$%-$!
)<)(!$%)!7:)($7$=!3>!$%)!65%334!2744!I)!-(3(=H76):A![44!.-2!:-$-!2744!I)!6)5'.)4=!6$3.):!-(:!
$%)!:-$-!3I$-7():!2744!I)!634)4=!'6):!>3.!$%)!53HB74-$73(!3>!$%76!.)6)-.5%A!
!
1) !23'4: !47C)!$3! -66'.)!=3'!$%-$!2) !2744! -I7:)! I=! -44!$%)! )$%75-4!D'7:)47()6!766'):! I=!$%)!
;(7<).67$=!\)6)-.5%!9$%756!X3HH7$$))!3>!$%)!;(7<).67$=!3>!?-4$-!$%.3'D%3'$!$%)!53'.6)!3>!3'. !
.)6)-.5%A!8%3'4:!=3'!.)Y'7.)!>'.$%).!7(>3.H-$73(0!B4)-6)!:3!(3$!%)67$-$)!$3!53($-5$!'6 !]B4)-6)!
6))!53($-5$!:)$-746!D7<)(!I)432^A!
!
@7(-44=0!7$!23'4:!I)!D.)-$4=!-BB.)57-$):!7>!=3'!23'4:!67D(!$%)!53(6)($!>3.H!7(54':):!-(:!.)$'.(!
7$! $3!'6! I=! )H-74! 3(! 6$)B%)(AI)PP7(-_'HA):'AH$A! N3'.! 533B).-$73(! 7(! $%76! 76! D.)-$4=!
-BB.)57-$):A!
!
G%-(C!=3'!>3.!=3'.!C7(:!53(67:).-$73(0!
!
87(5).)4=0!
!
!
&36)$$)!@-..'D7-!!
!
?$$*8,!@%A!*V#+!VO+*!
1'(*6!(<<&,//A!E36)$$)A>-..'D7-_'HA):'AH$!

!
!
X%-.4)6!`3()443!
!
?$$*8,!@%A!*V#+!V#"Z!
1'(*6!(<<&,//A!5%-.4)6AI3()443_'HA):'AH$!
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!!"#$ %$"&'()*+$!,+-.$/($"&0+12*$/3*,+$4,5,/1-$167$"6/+*'+*6*8+,1-$9(/*6/,1-:$
$

;(6.*6/$<(+&$=$91+*6/."
"
"
#"$%&'()*"+,-+"#",-./")/-0"+,/"-++-$,/0"!!"#$%&'()$"*+,((,%*- *.'%,"(/ 1"'%)"+,(2"2+304"-&0"+,-+"#"
,-./",-0"+,/"%55%)+3&(+4"+%"-26"73/2+(%&2"-&0"0(2$322"+,/"2+3048"
"
9&" +,/" :-2(2" %'" +,/" (&'%)*-+(%&" ;(./&<" #" -;)//" +%" ;(./" *4" $%&2/&+" +%" -==%>" *4" 0-3;,+/)"
[INSERT HERE] ??????????????????????????"+%"5-)+($(5-+/" (&" +,/">//6" %'" -$+(.(+(/2"
%);-&(2/0"-2"5-)+"%'"+,/"@AB"5)%C/$+<"+,-+"D)"E%2/++/"F-))3;(-"-&0"D)"G,-)=/2"H%&/==%"-)/ "
%);-&(I(&;8"J,(2">(=="+-6/"5=-$/":/+>//&"+,/"KL +,"-&0"KM+,"N/5+/*:/)"LOLL "-+"+,/"P&(./)2(+4"
$-*532"(&"+,/"*%)&(&;2"QRSOO",)2"T"KUSUO",)2V8"#"-*"->-)/"+,-+"*4"0-3;,+/)">(=="-=2%":/"-26/0"
+%"'(=="(&"+>%"73/2+(%&&-()/2"-2"5-)+"%'"+,/")/2/-)$,"5)%C/$+8" 

"
"
"
"
[INSERT HERE] 

"
W-)/&+X2"&-*/""
""

[INSERT HERE] 

"
W-)/&+X2"2(;&-+3)/""

[INSERT HERE] 

"
W-)/&+12"$%&+-$+"/*-(="

"
"
"
D-+/S"[INSERT HERE]"
"
"
"
"
"
Y/2/-)$,/)12"N(;&-+3)/""""""""""""""""""""""""""""""""""""""""""""
""

"
"" "

"
Y/2/-)$,/)12"N(;&-+3)/"""""""""""""""""""""""""""""""""""""""""""""

"
"

"

" """""""""""""""""""""""""""""""""""""""
"
"

"
"
"
"
"
"
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,)-.! /$'0)($ 1!
!
2)!-.)!$34!5)6$'.)./ !7(!867)(6)!90'6-$74(!-$!$%)!:(7;)./7$<!4=!>-5$-1!?-6'5$<!4=!90'6-$74(@!
2)!-.) !A.)/)($5<!$-B7(C!A-.$!7(!-!.)/)-.6%!A.4D)6$!6-55)0!E234* 5*3&6$7,%*2)%81*($*3&9%':,*
(;,)%*<)=)('8*'"0*3"(%,6%,",/%)'8*>$(,"()'8?@!*F%)!G-7(!4HD)6$7;)!4=!$%)!A.4D)6$!7/!$4!7(/A7.)!
9'.4A)I/!C7.5/!-H4'$!/67)(6)!-(0!$)6%(454C<!J8F9>!-(0!KLFM@!
!
K(!>-5$-1!$%7/!.)/)-.6%!A.4D)6$!3755!7(;45;)!-!3))B!4=!-6$7;7$7)/!$%-$!3755!H)!4.C-(7/)0!=4.!-.4'(0!
/7N$<O=7;)!P)-.!Q!C7.5/!=.4G!07==).)($!/6%445/@!F%)!);)($ !3755!$-B)!A5-6)!H)$3))(!$%)!"*$%!-(0!
"R$%!8)A$)GH).!*+**!-$!$%)!:(7;)./7$<!6-GA'/!7(!$%)!G4.(7(C/!STU++!%./!V!" WUW+!%./X!-(0!3755!
=46'/!4(!8F9>!-(0!KLF!-6$7;7$7)/@!!
!
2) ! 34'50! H)! C.-$)='5! 7=! <4'!34'50! 64(/70).! A-.$767A-$7(C! 7(! $%7/!3))B! 4=! -6$7;7$7)/@!
Y-.$767A-$74(!7/!;45'($-.<!-(0!7=!<4'!-//)($! <4'!3755!H)!-/B)0!$4!A-.$767A-$)!7(!-6$7;7$7)/!.)5-$)0!
$4!8F9>!-(0!KLF!-$!$%)!:(7;)./7$<@!!F%)/)!-6$7;7$7)/!3755!H)!%)50!0'.7(C!$%)!G4.(7(C!=.4G!T@++!
-G!$4!-.4'(0! *@++!AG@!F%)/)!-6$7;7$7)/!-.)!A5-(()0!$4!H)!)(D4<-H5)!-(0!)(C-C7(C!-6$7;7$7)/!
=4.!<4'! -(0!/%4'50!H)!7($).)/$7(C!-(0!='(@!
!
K(!4.0).!$4!4H$-7(!=))0H-6B!-H4'$!$%)!-6$7;7$7)/!3)!3755!-/B!<4'!$4!=755!$34!/%4.$!Z')/$74((-7.)/@!
F%)/)!Z')/$74((-7.)/!3755!=46'/!G4/$5<!4(!<4'.!;7)3/!-H4'$!8F9>!-(0!$%)!-6$7;7$7)/!-(0!3755!
.)Z'7.)!-.4'(0! "[ !G7('$)/!$4!=755!7(@!!
!
2%)(!=7557(C!7(!$%)!Z')/$74((-7.)/1!<4'!3755!(4$!H)!-/B)0!$4!3.7$)!<4'.! (-G)/ !4.!$%)!(-G)!4=!
$%)!/6%445!-(0!<4'!G -<!6%44/)!(4$!$4!64GA5)$)!7$@!\55!7(=4.G-$74(!6455)6$)0!3755!H)!/)6'.)5<!
/$4.)0!-(0!3755!H)!4(5<!'/)0!=4.!$%7/!.)/)-.6%@!F%)!$34!Z')/$74((-7.)/!3755!H)!07/$.7H'$)01!4()!
-$!$%)!H)C7((7(C!-(0!4()!-$!$%)!)(0!4=!$%)!3))B@!
!
!
F%-(B!<4'!=4.!<4'.!B7(0!64(/70).-$74(1!
!
87(6).)5<1!
!
!
!
&4/)$$)!?-..'C7-!!
!
@##):,*A$B!*W#+!WQ+*!
3&')8*'00%,11B!D4/)$$)@=-..'C7-]'G@)0'@G$!
!
!
!

!
!
!
L%-.5)/!^4()554!
!
@##):,*A$B!*W#+!W#"[!
3&')8*'00%,11B!6%-.5)/@H4()554]'G@)0'@G$!
!

!



!!"#$ %$"&'()*+$!,+-.$/($"&0+12*$/3*,+$4,5,/1-$167$"6/+*'+*6*8+,1-$9(/*6/,1-:"
"
"

;..*6/$<(+&$=$>/87*6/ "
"
#"$%&'()*"+,-+"#",-./")/-0"+,/"-++-$,/0"! !"#$%&'()$"*+,((,%*- *.(/0,"(. 1"'%)"+,(2"2+304"-&0"+,-+"
#",-./",-0"+,/"%55%)+3&(+4"+%"-26"73/2+(%&2"-&0"0(2$322"+,/"2+3048"
"
9&"+,/":-2(2"%'"+,/"(&'%)*-+(%&";(./&<"#"-;)//"+,-+"#"-*"=(>>(&;"+%"5-)+($(5-+/"(&"+,/"=//6"%'"
-$+(.(+(/2"%);-&(2/0"-2"5-)+"%'"+,/"?@A"5)%B/$+<"+,-+"C)"D%2/++/"E-))3;(- "-&0"C)"F,-)>/2"G%&/>>%"
-)/ "%);-&(H(&;":/+=//&"+,/"IJ +,"-&0"IK+,"L/5+/*:/)"JMJJ"-+ "+,/"N&(./)2(+4"%'"A->+-<"(&"+,/"
*%)&(&;2"OPQMM",)2"R"I SQSM",)2T8"#"-*"->2%"-=-)/"+,-+"#"=(>>":/"-26/0"+%"'(>>"(&"+=%"73/2+(%&&-()/2"
-2"5-)+"%'"+,/")/2/-)$,"5)%B/$+8""
"
"
"
[INSERT HERE] 

"
"
L+30/&+U2"&-*/""
""

[INSERT HERE] 

"
"
L+30/&+U2"2(;&-+3)/""

[INSERT HERE] 

"
"
L+30/&+U2"$%&+-$+"/*-(>"

"
"
"
C-+/Q"[INSERT HERE] 

"
"

"
"
"
""

" "

"""
"
"
V/2/-)$,/)12"L(;&-+3)/""

"

"

"
"
"
V/2/-)$,/)12"L(;&-+3)/"
"

"

"
"
"
"
"
"
"
"
"
"
"
"
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!
4.)%! /156! 71$$(20!80$9$%:.70;! $%<9=*1)>%! 879?)0@12A0$B! $%&! C%7$%3! D%E(7$B! $%79FG(E%>>*H)0I!
J.%70AA%!K1G!)01.G(!A1L1;!80!M2H61$$!$%N!20O12E%!0)$0$H7%$!N234! .!3*5)60$!2-$78!#)!3*9$%:0!
#;0-$! <-=-#%7! %'>! 3'#$05$0'01$-%7! ?)#0'#-%7@A! P9:.%)! 15701)0! $%79M2H61$$! L(5%! 70! *0AM02%! (!
*0)EH2%60<<0!70$9$8%*701$!F52HM1*!*(>%5!079MH$1)>*%7!$%:. LH;!81*)!*0G. 7(!79HKA;%!QRFC3!G060$%70!(!
0)$2%M21)G0$H2*%70!$%:.LH;I!D&C%7$%3!G%)!079M2H61$$!$%&!20O12E%!A1!*0)@H7@0!)(;2(!$&%$$0@0$%*01$!
;082(<%!8(K!S!$&0*01;!70!A1!*E()( !H2:%)0>>%$0!:.%7!;%G5%2!.%;A%!(!A0$$0)!$087%!$%A9A1T:.%!A1)%!
;0 ))! AE1**17!G088121)$0I!U%)!A12!0E()!H2:%)0>>%$!T1*)!0$9" +!(!A9" V!$%&!Q1$$1;T2(!+,++!8079E%;M(A!
$%79?)0@12A0$B!807:.HG(!WXY,,!!9!"ZYZ,[!(!A1!*088HE%!8(K!%$$0@0$%*01$!QRFC!(!\]RI!U%5)!A1!*E()(!
%$$0@0$%*01$!M2%$$0O0!T.%7!1AM120;1)$0!A1;M70O0! (!EH;M0$0!T%/0O0!$%N!M2H:2%;;%>>*H)0I!Q%T01<!
)1@%75%5!79%$$0@0$%*01$!)0<$01K(!)0EAT(!811GT%^E!M12;1>>!$%N!/156!E51A$*H)%2*0!KHA2%!;H:.$0*%!
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�•�: �$�_�; ���o�m�|�;�Š�|

�$�_�; ������ �"�†�l�l�;�u ���-�l�r �b�m �"�r�-�b�m �‰�-�v �o�=�=�;�u�;�7 �b�m �|�_�; �1�o�m�|�;�Š�| �o�= �-�m �b�m�|�;�m�v�b�ˆ�; �b�l�l�;�u�v�b�ˆ�;
�;�Š�r�;�u�b�;�m�1�; �|�-�h�b�m�] �r�t�-�1�; �7�†�u�b�m�] �|�_�; �v�;�1�o�m�7 �‰�;�;�h �o�= ���†�t�‹ �‘�•�‘�‘ �-�| �|�_�; ���-�l�r�†�v �o�= �|�_�;
�&�m�b�ˆ�;�u�v�b�|�‹ �o�= ���-�;�m�:

���m �|�_�; �=�o�t�t�o�‰�b�m�]�7 �‰�; �‰�b�t�t �r�u�o�ˆ�b�7�; �v�o�l�; �0�-�1�h�]�u�o�†�m�7 �b�m�=�o�u�l�-�|�b�o�m �-�0�o�†�| �|�_�; �"�r�-�m�b�v�_
�;�7�†�1�-�|�b�o�m�-�t �1�o�m�|�;�Š�|

�$�_�; �;�7�†�1�-�|�b�o�m�-�t �v�‹�v�|�;�l �b�m �"�r�-�b�m �=�o�t�t�o�‰�v �- �m�-�|�b�o�m�-�t �1�†�u�u�b�1�†�t�†�l �P�-�]�;�v �’�J�•�v�Q�7 �-�t�|�_�o�†�]�_ �u�;�]�b�o�m�v
�_�-�ˆ�; �v�o�l�; �-�†�|�o�m�o�l�‹ �|�o �-�7�-�r�| �v�o�l�; �o�= �|�_�; �1�o�m�|�;�m�| �|�o �|�_�; �u�;�]�b�o�m�=�v �_�b�v�|�o�u�‹�: ���7�†�1�-�|�b�o�m�-�t
�r�u�-�1�|�b�1�;�v �-�u�; �_�;�-�ˆ�b�t�‹ �7�u�b�ˆ�;�m �0�†�| �|�_�; �m�-�|�b�o�m�-�t �1�†�u�u�b�1�†�t�†�l �-�m�7 �v�_�-�r�;�7 �0�‹ �|�;�Š�|�J�0�o�o�h�v �|�_�-�|
�u�;�=�t�;�1�| �b�|�: �$�_�; �1�o�l�r�†�t�v�o�u�‹ �;�7�†�1�-�|�b�o�m �1�o�ˆ�;�u�v �-�]�;�v �u�J�•�u �-�m�7 �b�v �7�;�v�b�]�m�;�7 �|�o �r�u�o�l�o�|�; �|�_�;
�7�;�ˆ�;�t�o�r�l�;�m�| �o�= �;�b�]�_�| �h�;�‹ �1�o�l�r�;�|�;�m�1�;�v �b�m�1�t�†�7�b�m�] �|�_�; �"�$���� �1�o�l�r�;�|�;�m�1�;�7 �|�_�; �7�b�]�b�|�-�t
�1�o�l�r�;�|�;�m�1�; �-�m�7 �|�_�; �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �1�o�l�r�;�|�;�m�1�;�: ���o�l�r�†�t�v�o�u�‹ �;�7�†�1�-�|�b�o�m �b�v �=�u�;�; �b�m �-�t�t
�r�†�0�t�b�1 �v�1�_�o�o�t�v�: �"�|�†�7�;�m�|�v �1�-�m �-�t�v�o �1�_�o�o�v�; �r�u�b�ˆ�-�|�; �o�u �v�;�l�b�J�r�u�b�ˆ�-�|�; �v�1�_�o�o�t�v �=�o�u �‰�_�b�1�_ �|�_�;
�r�-�u�;�m�|�v �_�-�ˆ�; �|�o �r�-�‹ �|�†�b�|�b�o�m �=�;�;�v�: ���m �"�r�-�b�m�7 �|�_�; �l�-�b�m �|�;�-�1�_�b�m�] �t�-�m�]�†�-�]�; �b�m �v�1�_�o�o�t�v �b�v �"�r�-�m�b�v�_
�;�Š�1�;�r�| �=�o�u �|�_�; ���-�$�v �(�-�v�1�o�7 ���-�|�-�t�o�m�b�- �-�m�7 ���-�t�;�-�u�;�v ���v�t�-�m�7�v�7 �‰�_�;�u�; �|�_�; �u�;�]�b�o�m�-�t �t�-�m�]�†�-�]�;�v �-�u�;
�-�t�v�o �|�-�†�]�_�|�: ���m �v�o�l�; �o�= �|�_�; �r�u�b�ˆ�-�|�; �v�1�_�o�o�t�v �|�_�; �l�-�b�m �|�;�-�1�_�b�m�] �t�-�m�]�†�-�]�; �b�v ���m�]�t�b�v�_�7 �‰�_�b�t�;
���m�]�t�b�v�_ �b�v �|�_�; �l�-�b�m �
�o�u�;�b�]�m ���-�m�]�†�-�]�; �-�| �l�o�v�| �r�†�0�t�b�1 �v�1�_�o�o�t�v�: �
�o�u �r�u�b�l�-�u�‹ �v�1�_�o�o�t�v �P�-�]�;�v �u�J
�•�‘�Q �|�_�; �1�†�u�u�b�1�†�t�†�l �b�m�1�t�†�7�;�v �|�_�; �=�o�t�t�o�‰�b�m�] �v�†�0�f�;�1�|�v�9 �"�r�-�m�b�v�_ ���-�m�]�†�-�]�;�7 �
�o�u�;�b�]�m ���-�m�]�†�-�]�;�7
���-�|�_�;�l�-�|�b�1�v�7 ���m�o�‰�t�;�7�]�; �-�0�o�†�| �|�_�; ���-�|�†�u�-�t �-�m�7 �"�o�1�b�-�t ���m�ˆ�b�u�o�m�l�;�m�|�7 �!�;�t�b�]�b�o�†�v ���7�†�1�-�|�b�o�m�7
���_�‹�v�b�1�-�t ���7�†�1�-�|�b�o�m�7 �(�-�t�†�;�v �-�m�7 ���|�_�b�1�v �-�m�7 ���u�|�v�:

�	�†�u�b�m�] �"�;�1�o�m�7�-�u�‹ ���7�†�1�-�|�b�o�m �P�-�]�;�v �•�’�J�•�u�Q �|�_�; �v�|�†�7�;�m�|�v �-�]�-�b�m �=�o�1�†�v �o�m �]�;�m�;�u�-�t �h�m�o�‰�t�;�7�]�;
�b�m �ˆ�-�u�b�o�†�v �v�†�0�f�;�1�|�v �v�b�l�b�t�-�u �|�o ���u�b�l�-�u�‹ ���7�†�1�-�|�b�o�m�7 �0�†�| �v�1�b�;�m�1�; �b�v �7�b�ˆ�b�7�;�7 �b�m�|�o ���b�o�t�o�]�‹ �-�m�7
���;�o�t�o�]�‹ �-�m�7 ���_�‹�v�b�1�v �-�m�7 ���_�;�l�b�v�|�u�‹�: ���m �-�7�7�b�|�b�o�m�7 �|�_�;�u�; �-�u�; �v�r�;�1�b�=�b�1 �v�†�0�f�;�1�|�v �-�0�o�†�|
�$�;�1�_�m�o�t�o�]�‹ �-�m�7 �	�b�]�b�|�-�t�b�v�-�|�b�o�m �-�m�7 ���m�|�u�;�r�u�;�m�;�†�u�v�_�b�r�: ���m �|�_�; �_�b�]�_ �v�1�_�o�o�t �P�•�u�J�•�v�Q �|�_�;
�v�|�†�7�;�m�|�v �1�_�o�o�v�; �- �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �|�o�‰�-�u�7�v ���b�=�; �"�1�b�;�m�1�;�v�7 �"�$���� �r�u�o�=�;�v�v�b�o�m�v�7 �"�o�1�b�-�t �"�1�b�;�m�1�;�v
�o�u ���u�|�v�: ���t�|�;�u�m�-�|�b�ˆ�;�t�‹�7 �|�_�;�‹ �1�-�m �o�r�| �=�o�u �ˆ�o�1�-�|�b�o�m�-�t �v�|�†�7�b�;�v�:

�‘�: �!�;�1�u�†�b�|�l�;�m�|
�O���u�o�ˆ�b�7�; �b�m�=�o�u�l�-�|�b�o�m �-�0�o�†�| �|�_�; �-�7�ˆ�;�u�|�b�v�b�m�] �-�m�7 �u�;�1�u�†�b�|�l�;�m�| �1�-�l�r�-�b�]�m�7 �‰�_�-�| �‰�o�u�h�;�7 �-�m�7 �‰�_�-�| �‰�-�v �s�;�v�v
�v�†�1�1�;�v�v�=�†�s�9 �	�;�v�1�u�b�0�; �-�1�|�b�ˆ�b�|�b�;�v�7 �|�o�o�s�v�7 �l�-�|�;�u�b�-�s�v �†�v�;�7 �b�m �|�_�; �-�7�ˆ�;�u�|�b�v�b�m�] �v�|�u�-�|�;�]�‹�9�P

�!�;�1�u�†�b�|�l�;�m�| �b�m �|�_�b�v �v�;�1�o�m�7 �;�7�b�|�b�o�m �‰�-�v �l�†�1�_ �;�-�v�b�;�u �|�_�-�m �|�_�; �=�b�u�v�| �|�b�l�;�7 �0�;�1�-�†�v�; �|�_�;
�r�u�;�ˆ�b�o�†�v �v�†�l�l�;�u �1�-�l�r �0�;�1�-�l�; �ˆ�;�u�‹ �r�o�r�†�t�-�u �-�m�7 �‰�; �]�o�| �;�Š�r�u�;�v�v�b�o�m�v �o�= �b�m�|�;�u�;�v�| �|�o
�r�-�u�|�b�1�b�r�-�|�; �b�m �|�_�b�v �v�;�1�o�m�7 �;�7�b�|�b�o�m �;�ˆ�;�m �0�;�=�o�u�; �v�|�-�u�|�b�m�] �|�o �-�7�ˆ�;�u�|�b�v�; �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u
�1�-�l�r�: ���1�|�†�-�t�t�‹�7 �b�m �0�o�|�_ �;�7�b�|�b�o�m�v �‰�; �u�;�1�;�b�ˆ�;�7 �l�o�u�; �-�r�r�t�b�1�-�|�b�o�m�v �|�_�-�| �|�_�; �r�o�v�b�|�b�o�m�v �o�=�=�;�u�;�7
�-�m�7 �‰�; �_�-�7 �- �‰�-�b�|�b�m�] �1�†�;�:



�)�; �†�v�;�7 �|�_�; �=�o�t�t�o�‰�b�m�] �1�_�-�m�m�;�t�v �|�o �-�7�ˆ�;�u�|�b�v�; �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�9

�ó ���m �;�l�-�b�t�b�m�] �t�b�v�| �o�= �v�;�1�o�m�7�-�u�‹ �v�1�_�o�o�t�v �b�m �|�_�; �u�;�]�b�o�m�:

�ó �$�_�; �v�|�u�-�|�;�]�b�1 �1�o�m�m�;�1�|�b�o�m�v �o�= �o�†�u ���-�|�b�o�m�-�t ������ �$�;�-�l

�ó ���o�m�m�;�1�|�b�o�m�v �‰�b�|�_ �|�_�; �	�;�t�;�]�-�|�b�o�m �o�= ���7�†�1�-�|�b�o�m �-�m�7 �|�_�; �$�;�-�1�_�;�u ���;�m�|�u�; �b�m �|�_�; �u�;�]�b�o�m�:

�ó ���†�0�t�b�1�-�|�b�o�m �b�m �&���� �7�b�]�b�|�-�t �7�-�b�t�‹ �m�;�‰�v�t�;�|�|�;�u�:

�ó �"�o�1�b�-�t �l�;�7�b�- �†�v�b�m�] �1�-�|�1�_�b�m�] �l�;�v�v�-�]�;�v �-�7�7�u�;�v�v�b�m�] �o�†�u �|�-�u�]�;�| �-�†�7�b�;�m�1�; �P�]�b�u�t�v �-�]�;�7
�•�’�J�•�v�Q �|�_�u�o�†�]�_ �|�_�; �1�_�-�m�m�;�t�v �v�r�;�1�b�=�b�1�-�t�t�‹ �1�u�;�-�|�;�7 �=�o�u �|�_�b�v �r�†�u�r�o�v�; �P�
���9
���l�o�1�b�o�m�-�"�$�����7 �����9 �`�;�l�o�1�b�o�m�-�"�$�����Q

�ó �	�b�]�b�|�-�t �v�1�u�;�;�m�v�:

�ó �
�t�‹�;�u�v �-�m�7 �r�-�m�;�t�v �|�_�-�| �‰�;�u�; �v�_�o�‰�m �b�m �7�b�=�=�;�u�;�m�| �l�;�;�|�b�m�]�v�7 �v�o�1�b�-�t �l�;�7�b�-�7 �7�b�]�b�|�-�t
�-�m�m�o�†�m�1�;�l�;�m�| �-�m�7 �b�m �|�_�; ������ �m�-�|�b�o�m�-�t �‰�;�0�v�b�|�;�:

�ó ���o�v�|�;�u�v �v�|�u�-�|�;�]�b�1�-�t�t�‹ �t�o�1�-�|�;�7�:

���|�_�;�u �h�;�‹ �-�1�|�b�o�m �b�m �|�;�u�l�v �o�= �-�7�ˆ�;�u�|�b�v�b�m�] �-�m�7 �7�b�v�v�;�l�b�m�-�|�b�o�m �_�-�v �0�;�;�m �|�_�; �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_
�|�_�; �&�m�b�| �=�o�u �v�1�b�;�m�|�b�=�b�1 �1�†�t�|�†�u�; �-�m�7 �|�_�; ���o�l�l�†�m�b�1�-�|�b�o�m �"�;�u�ˆ�b�1�; �-�| �|�_�; �&�m�b�ˆ�;�u�v�b�|�‹ �o�= ���-�×�m�:

���v �- �u�;�v�†�t�|�7 �‰�; �1�-�m �=�b�m�7 �m�;�‰�v �-�m�7 �r�†�0�t�b�1�-�|�b�o�m �-�0�o�†�| �|�_�; ������ ���-�l�r�†�v �b�m �"�r�-�b�m �|�-�h�b�m�] �r�t�-�1�;
�b�m ���†�t�‹ �‘�•�‘�‘ �b�m �7�b�=�=�;�u�;�m�| �m�;�‰�v�r�-�r�;�u�v�7 �u�;�]�b�o�m�-�t �u�-�7�b�o �-�m�7 �$�(�9
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�7�;�J�ˆ�;�u�-�m�o�J�]�;�l�J�‘�•�‘�‘�F
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�0�;�;�m �|�_�; ������ �m�-�|�b�o�m�-�t �‰�;�0�v�b�|�; �‰�b�|�_ �|�_�o�†�v�-�m�7�v �o�= �ˆ�b�v�b�|�v�_�|�|�r�v�9�F�F�]�;�l�J�;�v�r�:�;�†�P�•�•�u�u�• �ˆ�b�v�b�|�v
�o�m �“ ���o�ˆ�;�l�0�;�u �‘�•�‘�‘�Q�:

�
�b�]�†�u�; �‘�:�"�o�l�; �v�|�-�|�b�v�|�b�1�v �=�u�o�l �|�_�; �m�-�|�b�o�m�-�t ������ �‰�;�0�v�b�|�; �b�m �"�r�-�b�m�:
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�ó ���m�=�o�u�l�-�|�b�o�m �-�0�o�†�| �|�_�; ������ �"�†�l�l�;�u �"�1�_�o�o�t �b�m �"�r�-�b�m�:
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�$�_�;�u�; �‰�-�v �-�v�|�u�o�m�]�;�u �;�l�r�_�-�v�b�v �o�m �|�_�; �7�;�ˆ�;�t�o�r�l�;�m�| �o�= �7�b�]�b�|�-�t �-�m�7 �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�h�b�t�t�v�:
�$�_�o�v�; �v�h�b�t�t�v �‰�;�u�; �‰�o�u�h�;�7 �|�_�u�o�†�]�_ �v�r�;�1�b�=�b�1 �‰�o�u�h�v�_�o�r�v�: ���m �|�_�b�v �u�;�v�r�;�1�| �‰�o�u�h�v�_�o�r�v �-�0�o�†�|
�1�o�l�r�†�|�;�u �l�o�7�;�t�t�b�m�] �-�m�7 �|�_�; �†�v�; �o�= �0�b�o�b�m�=�o�u�l�-�|�b�1�v �|�o �v�|�†�7�‹ �v�r�;�1�b�;�v �;�ˆ�o�t�†�|�b�o�m �‰�;�u�;
�b�m�|�;�]�u�-�|�;�7 �b�m �|�_�; �r�u�o�]�u�-�l�7 �-�v �‰�;�t�t �-�v �o�|�_�;�u �|�‰�o �‰�o�u�h�v�_�o�r�v �-�0�o�†�| �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�h�b�t�t�v�9
�|�_�; �=�b�u�v�| �o�m�; �b�m�|�;�m�7�;�7 �-�| �v�|�b�l�†�t�-�|�b�m�] �1�u�;�-�|�b�ˆ�b�|�‹�7 �v�_�-�r�b�m�] �-�m�7 �|�;�v�|�b�m�] �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �b�7�;�-�v�7
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�o�= ���£�]�b�m�- ���o�†�m�|�-�b�m�v �-�m�7 �- �‰�-�t�h �|�o �‰�-�|�1�_ �|�_�; �m�b�]�_�| �v�h�‹ �-�m�7 �|�o �0�; �b�m�|�u�o�7�†�1�;�7 �|�o �-�v�|�u�o�m�o�l�‹�:

�$�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �|�o�o�h �r�t�-�1�; �l�-�b�m�t�‹ �‰�b�|�_�b�m �|�_�; �=�-�1�b�t�b�|�b�;�v �P�t�-�0�o�u�-�|�o�u�b�;�v�7 �o�†�|�7�o�o�u
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���;�u�; �‹�o�† �1�-�m �v�;�; �|�_�; �v�1�_�;�7�†�t�; �o�= �|�_�; ������ �v�†�l�l�;�u �1�-�l�r �1�-�u�u�b�;�7 �o�†�| �7�†�u�b�m�] �|�_�; �v�;�1�o�m�7
�‰�;�;�h �o�= ���†�t�‹ �‘�•�‘�‘�9�_�|�|�r�v�9�F�F�]�;�l�J�;�v�r�:�;�†�F�‰�r�J
�1�o�m�|�;�m�|�F�†�r�t�o�-�7�v�F�‘�•�‘�‘�F�•�•�F�r�u�o�]�u�-�l�-�M�7�;�=�b�m�b�|�b�ˆ�o�M�������•�‘�‘�:�r�7�=



�
�b�]�†�u�; �’�:�"�1�_�;�7�†�t�; �o�= �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�:

���v �1�-�m �0�; �v�;�;�m �=�u�o�l �|�_�; �v�1�_�;�7�†�t�;�7 �|�_�; ������ �v�†�l�l�;�u �1�-�l�r �b�m�1�t�†�7�;�7 �7�b�=�=�;�u�;�m�| �|�‹�r�;�v �o�=
�-�1�|�b�ˆ�b�|�b�;�v�9

�ó ���l�l�;�u�v�b�ˆ�; �-�1�|�b�ˆ�b�|�b�;�v �b�m�|�o �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �b�m �7�b�=�=�;�u�;�m�| �"�$���� �=�b�;�t�7�v �b�m �v�l�-�t�t �]�u�o�†�r�v
�‰�b�|�_ �- �l�;�m�|�o�u �-�1�|�b�m�] �-�v �u�o�t�; �l�o�7�;�t�:

�ó �)�o�u�h�v�_�o�r�v �o�m �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �-�m�7 �7�b�]�b�|�-�t �v�h�b�t�t�v�:

�ó ���m�v�r�b�u�b�m�] �|�-�t�h�v �=�u�o�l �u�;�=�;�u�;�m�| �‰�o�l�;�m �|�_�-�| �_�-�ˆ�; �7�;�ˆ�;�t�o�r�;�7 �-�m �o�†�|�v�|�-�m�7�b�m�] �1�-�u�;�;�u �b�m
�=�b�;�t�7�v �u�;�t�-�|�;�7 �|�o �"�$���� �-�m�7 �"�$���� �;�m�|�u�;�r�u�;�m�;�†�u�v�_�b�r�:

�ó ���1�|�b�ˆ�b�|�b�;�v �-�b�l�;�7 �-�| �h�m�o�‰�b�m�] �;�-�1�_ �o�|�_�;�u�7 �;�Š�1�_�-�m�]�b�m�] �b�m�|�;�u�;�v�|�v �-�m�7 �r�-�v�v�b�o�m�v �-�m�7
�1�u�;�-�|�b�m�] �r�o�v�b�|�b�ˆ�; �;�l�o�|�b�o�m�-�t �|�b�;�v�7 �]�u�o�‰�b�m�] �-�v �- �1�o�l�l�†�m�b�|�‹ �o�= �"�$���� �]�b�u�t�v �-�m�7 �"�$����
�=�;�l�-�t�;�v�:

�ó ���1�|�b�ˆ�b�|�b�;�v �o�†�|�7�o�o�u�v �t�b�h�; �|�_�; �v�1�b�;�m�|�b�=�b�1 �]�‹�l�h�_�-�m�- �o�u �|�_�; �]�†�b�7�;�7 �ˆ�b�v�b�| �|�o �|�_�; ���£�]�b�m�-
���o�†�m�|�-�b�m�v�:

�ó �� �=�b�m�-�t �1�o�m�=�;�u�;�m�1�; �]�b�ˆ�b�m�] �]�b�u�t�v �|�_�; �o�r�r�o�u�|�†�m�b�|�‹ �|�o �r�u�;�v�;�m�| �|�_�; �u�;�v�;�-�u�1�_ �-�m�7
�;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �-�1�|�b�ˆ�b�|�b�;�v �|�_�;�‹ �_�-�ˆ�; �1�o�m�7�†�1�|�;�7 �b�m �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_ �|�_�;�b�u �l�;�m�|�o�u�v



�-�m�7 �|�_�; �u�o�t�; �l�o�7�;�t�v �|�_�;�‹ �_�-�ˆ�; �;�m�1�o�†�m�|�;�u�;�7 �7�†�u�b�m�] �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m
�"�r�-�b�m�:

���;�u�;�7 �‹�o�† �1�-�m �v�;�; �v�o�l�; �b�l�-�]�;�v �o�= �|�_�; �r�o�v�|�;�u�v �†�v�;�7 �|�o �-�7�ˆ�;�u�|�b�v�;�7 �v�o�l�; �o�= �|�_�; �‰�o�u�h�v�_�o�r�v
�-�m�7 �|�-�t�h�v �o�=�=�;�u�;�7 �7�†�u�b�m�] �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�9

�
�b�]�†�u�; �“�:���o�v�|�;�u�v �-�m�m�o�†�m�1�b�m�] �|�_�; �l�-�b�m �‰�o�u�h�v�_�o�r�v �-�m�7 �|�-�t�h�v �o�=�=�;�u�;�7 �b�m �|�_�; �‘�•�‘�‘ ������
�v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�:

�$�_�; �1�-�l�r�†�v �‰�-�v �v�†�r�r�o�u�|�;�7 �0�‹ �|�_�; ���†�u�o�r�;�-�m �&�m�b�o�m �†�m�7�;�u �|�_�; �]�u�-�m�| �-�]�u�;�;�l�;�m�| �m�Ž �����J
�•�•�’�v�•�•�•�’�7 �|�_�; �"�1�b�;�m�|�b�=�b�1 ���o�l�l�†�m�b�1�-�|�b�o�m �&�m�b�| �‰�b�|�_�b�m �|�_�; �(�b�1�;�u �!�;�1�|�o�u �=�o�u ���o�l�l�†�m�b�1�-�|�b�o�m
�-�m�7 ���m�v�|�b�|�†�|�b�o�m�-�t ���u�o�f�;�1�|�b�o�m �o�= �|�_�; �&�m�b�ˆ�;�u�v�b�|�‹ �o�= ���-�;�m
�_�|�|�r�v�9�F�F�‰�‰�‰�:�†�f�-�;�m�:�;�v�F�]�o�0�b�;�u�m�o�F�ˆ�b�1�1�o�l�F�;�m�-�m�7 �|�_�; ���m�|�;�u�m�-�|�b�o�m�-�t �&�m�b�o�m �o�= ���b�o�t�o�]�b�1�-�t
�"�1�b�;�m�1�;�v�_�|�|�r�v�9�F�F�b�†�0�v�:�o�u�]

�O�-�P ���;�7�-�]�o�]�‹
�O���m�1�s�†�7�; �- �7�;�v�1�u�b�r�|�b�o�m �o�= �|�_�; �r�;�7�-�]�o�]�‹ �;�l�r�s�o�‹�;�7 �b�m �|�_�; �-�1�|�b�ˆ�b�|�b�;�v�7 �]�b�ˆ�b�m�] �;�Š�-�l�r�s�;�v�9�P

�$�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m �‰�-�v �7�;�v�b�]�m�;�7 �|�o �b�m�|�;�]�u�-�|�; �|�_�; �=�o�t�t�o�‰�b�m�] �r�;�7�-�]�o�]�b�1�-�t
�-�v�r�;�1�|�v�9

���m�t�†�b�u�‹�J�0�-�v�;�7 �t�;�-�u�m�b�m�]



�$�_�b�v �-�r�r�u�o�-�1�_ �‰�-�v �l�-�b�m�t�‹ �7�;�ˆ�;�t�o�r�;�7 �7�†�u�b�m�] �|�_�; �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �1�o�m�7�†�1�|�;�7 �b�m
�1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_ �l�;�m�|�o�u�v�7 �‰�_�;�u�; �]�b�u�t�v �v�|�-�u�|�;�7 �=�u�o�l �- �u�;�t�;�ˆ�-�m�| �t�†�;�v�|�b�o�m �-�m�7 �†�v�;�7 �u�;�v�;�-�u�1�_
�-�m�7 �7�-�|�- �1�o�t�t�;�1�|�b�o�m �|�o �0�†�b�t�7 �1�o�m�v�b�v�|�;�m�| �u�;�v�r�o�m�v�;�v �-�m�7 �v�o�t�†�|�b�o�m�v�: �)�o�u�h�b�m�] �o�m �u�;�-�t �u�;�v�;�-�u�1�_
�r�u�o�f�;�1�|�v �u�;�t�-�|�;�7 �|�o �u�;�t�;�ˆ�-�m�1�; �b�v�v�†�;�v �=�o�u �v�o�1�b�;�|�‹�7 �-�t�t�o�‰�;�7 �]�b�u�t�v �|�o �t�;�-�u�m �-�0�o�†�| �v�r�;�1�b�=�b�1 �"�$����
�1�o�m�|�;�m�|�v �|�_�u�o�†�]�_ �-�m �b�m�t�†�b�u�‹�J�0�-�v�;�7 �t�;�-�u�m�b�m�] �-�r�r�u�o�-�1�_ �;�m�_�-�m�1�b�m�] �|�_�; �=�;�;�t�b�m�] �o�= �v�;�t�=�J
�1�o�l�r�;�|�;�m�1�; �-�m�7 �v�;�t�=�J�;�=�=�b�1�-�1�‹�:

�&�v�; �o�= �u�o�t�; �l�o�7�;�t�v

���;�m�|�o�u�v �-�1�|�;�7 �-�v �1�t�o�v�; �u�o�t�; �l�o�7�;�t�v �|�o �]�b�u�t�v �v�_�-�u�b�m�] �‰�b�|�_ �|�_�;�l �m�o�| �o�m�t�‹ �|�_�;�b�u �r�u�o�=�;�v�v�b�o�m�-�t
�0�-�1�h�]�u�o�†�m�7 �-�m�7 �-�1�|�b�ˆ�b�|�b�;�v�7 �0�†�| �-�t�v�o �|�_�;�b�u �r�;�u�v�o�m�-�t �;�Š�r�;�u�b�;�m�1�;�v�: �$�_�;�‹ �v�_�o�‰�;�7 �_�o�‰ �|�_�;�‹
�1�o�†�t�7 �v�†�1�1�;�v�v�=�†�t�t�‹ �_�-�u�l�o�m�b�v�; �|�_�;�b�u �r�;�u�v�o�m�-�t �-�m�7 �r�u�o�=�;�v�v�b�o�m�-�t �t�b�=�; �‰�_�b�t�; �=�;�;�t�b�m�] �u�;�-�t�b�v�;�7 �-�m�7
�=�†�t�=�b�t�t�;�7 �0�o�|�_ �-�v �‰�o�l�;�m �-�m�7 �r�u�o�=�;�v�v�b�o�m�-�t�v�:

�)�; �b�m�|�u�o�7�†�1�;�7 �u�o�t�; �l�o�7�;�t�v �b�m �0�o�|�_ �|�_�; �u�;�v�;�-�u�1�_ �-�1�|�b�ˆ�b�|�b�;�v �-�m�7 �|�_�; �‰�o�u�h�v�_�o�r�v �-�m�7 �|�-�t�h�v �t�;�7
�0�‹ �b�m�v�r�b�u�b�m�] �"�$���� �‰�o�l�;�m�: �	�†�u�b�m�] �|�_�; �b�l�l�;�u�v�b�o�m �;�Š�r�;�u�b�;�m�1�; �b�m �u�;�-�t �u�;�v�;�-�u�1�_�7 �]�b�u�t�v �‰�;�u�; �t�;�7
�0�‹ �=�;�l�-�t�; �l�;�m�|�o�u�v�7 �‰�_�o �‰�;�u�; �1�-�u�u�‹�b�m�] �o�†�| �r�u�o�f�;�1�|�v �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �b�m �7�b�=�=�;�u�;�m�| �"�$����
�=�b�;�t�7�v�7 �-�1�|�b�m�] �-�v �"�$���� �u�o�t�; �l�o�7�;�t�v �b�m �|�_�; �"�$���� �u�;�v�;�-�u�1�_ �=�b�t�;�7�:

�$�_�; �"�$���� �=�;�l�-�t�; �;�m�|�u�;�r�u�;�m�;�†�u�v �-�m�7 �|�_�; �;�Š�r�;�u�|�v �|�_�-�| �o�=�=�;�u�;�7 �‰�o�u�h�v�_�o�r�v �-�m�7 �|�-�t�h�v �-�t�v�o
�-�1�|�;�7 �-�v �b�m�v�r�b�u�b�m�] �u�o�t�; �l�o�7�;�t�v �|�o �]�b�u�t�v�7 �v�_�-�u�b�m�] �‰�b�|�_ �|�_�;�l �|�_�; �h�b�m�7 �o�= �1�_�-�t�t�;�m�]�;�v
�;�m�1�o�†�m�|�;�u�;�7 �-�m�7 �_�o�‰ �|�_�;�‹ �_�-�ˆ�; �o�ˆ�;�u�1�o�l�; �|�_�;�l �=�b�]�_�|�b�m�] �v�o�l�; �]�;�m�7�;�u �v�|�;�u�;�o�|�‹�r�;�v�: ���m �|�_�b�v
�u�;�v�r�;�1�| �|�_�; �1�-�l�r�†�v �]�-�ˆ�; �]�b�u�t�v �|�_�; �o�r�r�o�u�|�†�m�b�|�‹ �|�o �h�m�o�‰ �=�;�l�-�t�;�v �b�m �t�;�-�7�b�m�] �r�o�v�b�|�b�o�m�v �-�m�7
�=�†�m�7�;�u�v �o�= �b�m�m�o�ˆ�-�|�b�ˆ�; �0�†�v�b�m�;�v�v�;�v �‰�b�|�_ �v�|�u�o�m�] �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�h�b�t�t�v�:

�&�v�b�m�] �u�;�t�;�ˆ�-�m�| �-�m�7 �l�;�-�m�b�m�]�=�†�t �t�;�-�u�m�b�m�] �1�o�m�|�;�Š�|�v

�
�-�u �-�‰�-�‹ �=�u�o�l �r�-�v�v�b�ˆ�; �t�;�1�|�†�u�;�v�7 �]�b�u�t�v �-�u�; �;�m�]�-�]�;�7 �b�m �_�-�m�7�v �o�m �-�1�|�b�ˆ�b�|�b�;�v �-�m�7 �-�†�|�_�;�m�|�b�1 �"�$����
�r�u�-�1�|�b�1�;�v �b�m�|�u�o�7�†�1�;�7 �-�m�7 �7�;�ˆ�;�t�o�r�;�7 �‰�b�|�_�b�m �1�o�m�|�;�Š�|�v �|�_�-�| �r�u�o�ˆ�b�7�;�v �- �v�;�m�v�; �o�= �l�;�-�m�b�m�] �-�m�7
�r�†�u�r�o�v�;�: �$�_�b�v �b�v �|�_�; �1�-�v�; �o�= �|�_�; �t�;�-�u�m�b�m�] �|�-�h�b�m�] �r�t�-�1�; �‰�_�b�t�; �;�Š�r�t�o�u�b�m�] �u�;�t�;�ˆ�-�m�| �u�;�v�;�-�u�1�_
�t�†�;�v�|�b�o�m�v �|�_�-�| �-�7�7�u�;�v�v �1�†�u�u�;�m�| �m�;�;�7�v �-�m�7 �1�_�-�t�t�;�m�]�;�v �u�;�t�-�|�;�7 �|�o �1�t�b�l�-�|�; �1�_�-�m�]�;�7 �;�ˆ�o�t�†�|�b�o�m
�-�m�7 �]�;�m�;�|�b�1�v �o�u �|�_�; �†�v�; �o�= �|�;�1�_�m�o�t�o�]�‹ �|�o �b�l�r�u�o�ˆ�; �r�;�o�r�t�;�=�v �t�b�ˆ�;�v�:

���u�;�-�|�b�m�] �- �1�†�t�|�†�u�; �o�= �0�;�t�o�m�]�b�m�] �|�o �- �1�o�l�l�†�m�b�|�‹

�	�†�u�b�m�] �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�7 �]�b�u�t�v �=�;�t�| �r�-�u�| �o�= �- �=�;�l�-�t�; �]�u�o�†�r �‰�b�|�_ �1�o�l�l�o�m
�b�m�|�;�u�;�v�|�v�7 �r�-�v�v�b�o�m�v �-�m�7 �1�o�m�1�;�u�m�v �-�m�7 �v�_�-�u�;�7 �-�1�|�b�ˆ�b�|�b�;�v �|�_�-�| �-�t�t�o�‰�;�7 �|�_�;�l �|�o �;�Š�r�;�u�b�;�m�1�; �|�_�;
�0�;�-�†�|�‹ �-�m�7 �=�-�v�1�b�m�-�|�b�o�m �o�= �v�1�b�;�m�1�; �-�m�7 �"�$���� �u�;�v�;�-�u�1�_�7 �=�;�;�t�b�m�] �1�o�l�r�;�|�;�m�| �-�m�7 �;�l�r�o�‰�;�u�;�7�:

�)�o�u�h�b�m�] �b�m �v�l�-�t�t �]�u�o�†�r�v �b�m �- �r�t�;�-�v�-�m�| �-�m�7 �v�-�=�; �;�m�ˆ�b�u�o�m�l�;�m�| �‰�_�;�u�; �|�_�;�‹ �1�-�m �;�Š�r�u�;�v�v
�|�_�;�l�v�;�t�ˆ�;�v �=�u�;�;�t�‹ �-�m�7 �‰�_�;�u�; �l�b�v�|�-�h�;�v �‰�;�u�; �v�;�;�m �-�v �b�m�|�;�u�;�v�|�b�m�] �o�r�r�o�u�|�†�m�b�|�b�;�v �|�o �t�;�-�u�m
�;�m�_�-�m�1�;�7 �|�_�;�b�u �;�m�]�-�]�;�l�;�m�| �-�m�7 �r�o�v�b�|�b�ˆ�; �;�l�o�|�b�o�m�v�:

�
�b�m�-�t�t�‹�7 �v�o�1�b�-�t �-�m�7 �r�t�-�‹�=�†�t �-�1�|�b�ˆ�b�|�b�;�v �=�-�1�b�t�b�|�-�|�;�7 �h�m�o�‰�b�m�] �;�-�1�_ �o�|�_�;�u �-�m�7 �;�v�|�-�0�t�b�v�_�b�m�] �-�=�=�;�1�|�b�ˆ�;
�|�b�;�v �0�;�|�‰�;�;�m �r�-�u�|�b�1�b�r�-�m�|�v�:



���m �u�;�t�-�|�b�o�m �|�o�t�;�-�u�m�b�m�] �o�†�|�1�o�l�;�v�7 �]�b�u�t�v �_�-�7 �|�_�; �1�_�-�m�1�; �|�o �h�m�o�‰ �-�0�o�†�| �7�b�=�=�;�u�;�m�| �"�$����
�v�†�0�f�;�1�|�v �7�†�u�b�m�] �|�_�; �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �1�o�m�7�†�1�|�;�7 �b�m �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_ �|�_�; �l�;�m�|�o�u�v �0�†�| �-�t�v�o
�7�†�u�b�m�] �|�_�; �r�t�-�m�m�;�7 �‰�o�u�h�v�_�o�r�v�7 �v�†�1�_ �-�v �|�_�; �o�m�; �-�0�o�†�| ���b�o�b�m�=�o�u�l�-�|�b�1�v�7 ���ˆ�o�t�†�|�b�o�m�-�u�‹ ���b�o�t�o�]�‹�:
�"�$���� �h�m�o�‰�t�;�7�]�; �-�0�o�†�| �7�b�=�=�;�u�;�m�| �u�;�t�;�ˆ�-�m�| �|�o�r�b�1�v �-�t�v�o �|�o�o�h �r�t�-�1�; �‰�_�b�t�; �t�;�-�u�m�b�m�] �=�u�o�l �;�-�1�_
�o�|�_�;�u �7�†�u�b�m�] �|�_�; �=�b�m�-�t �1�o�m�=�;�u�;�m�1�; �r�u�;�v�;�m�|�-�|�b�o�m�v�:

���m �-�7�7�b�|�b�o�m�7 �|�_�; �‘�•�‘�‘ ������ �"�†�l�l�;�u ���-�l�r �b�m �"�r�-�b�m �o�=�=�;�u�;�7 �]�b�u�t�v �|�_�; �o�r�r�o�u�|�†�m�b�|�‹ �|�o �7�;�ˆ�;�t�o�r
�|�u�-�m�v�ˆ�;�u�v�-�t �v�h�b�t�t �v�†�1�_ �-�v �|�;�-�l�‰�o�u�h�7 �|�o�t�;�u�-�m�1�;�7 �o�u�]�-�m�b�Œ�-�|�b�o�m�-�t �v�h�b�t�t�v�7 �;�m�|�_�†�v�b�-�v�l�7 �v�;�t�=�J
�l�o�|�b�ˆ�-�|�b�o�m�7 �o�r�;�m�J�l�b�m�7�;�7�m�;�v�v �-�m�7 �1�o�l�l�†�m�b�1�-�|�b�o�m �v�h�b�t�t�v �‰�_�b�t�; �‰�o�u�h�b�m�] �-�m�7 �1�o�t�t�-�0�o�u�-�|�b�m�]
�‰�b�|�_ �o�|�_�;�u�v�:

���m �1�o�m�1�t�†�v�b�o�m�7 �‰�; �1�o�†�t�7 �v�-�‹ �|�_�-�| �|�_�u�o�†�]�_ �- �1�o�l�0�b�m�-�|�b�o�m �o�= �r�;�7�-�]�o�]�b�1�-�t �-�r�r�u�o�-�1�_�;�v �v�†�1�_ �-�v
�b�m�t�†�b�u�‹�J�0�-�v�;�7 �t�;�-�u�m�b�m�]�7 �1�o�m�|�;�Š�|�J�0�-�v�;�7 �t�;�-�u�m�b�m�]�7 �;�Š�r�;�u�b�;�m�|�b�-�t �-�m�7 �v�o�1�b�-�t �t�;�-�u�m�b�m�]�7 �|�_�; ������
�1�-�l�r�†�v �b�m �"�r�-�b�m �_�-�7 �r�u�o�ˆ�b�7�;�7 �]�b�u�t�v �‰�b�|�_ �b�m�v�r�b�u�b�m�] �u�o�t�; �l�o�7�;�t�v �b�m �|�_�; �"�$���� �=�b�;�t�7 �-�m�7
�l�;�-�m�b�m�]�=�†�t �-�m�7 �r�o�v�b�|�b�ˆ�; �t�;�-�u�m�b�m�] �;�Š�r�;�u�b�;�m�1�;�v�: �
�;�l�-�t�; �u�o�t�; �l�o�7�;�t�v �_�-�ˆ�; �0�;�;�m �;�v�v�;�m�|�b�-�t �=�o�u
�]�b�u�t�v �|�o �0�†�b�t�7 �|�_�;�b�u �"�$���� �b�7�;�m�|�b�|�‹�7 �=�;�;�t�b�m�] �r�-�u�| �o�= �- ������ �1�o�l�l�†�m�b�|�‹ �b�m �‰�_�b�1�_�7 �|�_�; �"�$����
�b�7�;�m�|�b�|�‹ �_�-�ˆ�; �0�;�;�m �7�;�ˆ�;�t�o�r�;�7 �b�m �-�m �b�m�1�t�†�v�b�ˆ�; �-�m�7 �1�o�t�t�-�0�o�u�-�|�b�ˆ�; �;�m�ˆ�b�u�o�m�l�;�m�|�:

�O�0�P �
�o�1�†�v �o�m �;�m�|�u�;�r�u�;�m�;�†�u�v�_�b�r
�O���o�‰ �‰�-�v �|�_�; �=�o�1�†�v �o�m �;�m�|�u�;�r�u�;�m�;�†�u�v�_�b�r �-�1�_�b�;�ˆ�;�7�5�P

�$�_�; �=�o�1�†�v �o�m �;�m�|�u�;�r�u�;�m�;�†�u�v�_�b�r �‰�-�v �7�;�ˆ�;�t�o�r�;�7 �=�o�t�t�o�‰�b�m�] �|�‰�o �l�-�b�m �v�|�u�-�|�;�]�b�;�v�9

�•�: ���u�]�-�m�b�v�b�m�] �l�;�;�|�b�m�] �-�m�7 �|�-�t�h�v �|�o �b�m�|�;�u�;�v�|�b�m�] �‰�o�l�;�m �‰�_�o �_�-�ˆ�; �v�†�1�1�;�;�7�;�7 �b�m �1�u�;�-�|�b�m�]
�|�_�;�b�u �o�‰�m �"�$���� �0�†�v�b�m�;�v�v �-�m�7 �‰�_�o �-�1�|�;�7 �-�v �u�o�t�; �l�o�7�;�t�v �=�o�u �]�b�u�t�v�: �$�_�b�v �‰�-�v �|�_�; �1�-�v�;
�o�= ���v�-�0�;�t ���-�m�o�J���-�0�;�t�t�;�u�o �‰�_�o �=�†�m�7�;�7 �- �h�m�o�‰�t�;�7�]�;�J�0�-�v�;�7 �1�o�l�r�-�m�‹ �1�-�t�t�;�7 ���b�o�t�b�Œ�-
�-�m�7 �]�-�ˆ�; �|�_�; �|�-�t�h �;�m�|�b�|�t�;�7 �>�$�_�; �_�-�r�r�b�m�;�v�v �o�= �o�ˆ�;�u�1�o�l�b�m�] �0�-�u�u�b�;�u�v�? �o�u �|�_�;
�;�Š�r�;�u�b�;�m�1�;�v �v�_�-�u�;�7 �0�‹ �|�_�u�;�; �‹�o�†�m�] �"�$���� �;�m�|�u�;�r�u�;�m�;�†�u�v �‰�_�o �_�-�ˆ�; �=�†�m�7�;�7 �|�_�;
�1�o�l�r�-�m�‹ �1�-�t�t�;�7 ���t�t�]�;�m�;�|�b�1�v�:

�‘�: ���m�]�-�]�b�m�] �]�b�u�t�v �b�m �-�1�|�b�ˆ�b�|�b�;�v �-�m�7 �‰�o�u�h�v�_�o�r�v �-�b�l�;�7 �-�| �7�;�ˆ�;�t�o�r�b�m�] �v�r�;�1�b�=�b�1
�;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�h�b�t�t�v �u�;�t�-�|�;�7 �|�o �|�_�; �]�;�m�;�u�-�|�b�o�m �o�= �b�m�m�o�ˆ�-�|�b�ˆ�; �b�7�;�-�v�7 �7�;�=�b�m�b�m�] �|�-�u�]�;�|
�]�u�o�†�r�v�7 �v�_�-�r�b�m�] �- �0�†�v�b�m�;�v�v �r�t�-�m �-�m�7 �t�;�-�u�m�b�m�] �_�o�‰ �|�o �1�o�l�l�†�m�b�1�-�|�; �b�7�;�-�v �b�m �-�m
�-�r�r�;�-�t�b�m�] �-�m�7 �;�=�=�;�1�|�b�ˆ�; �‰�-�‹�:

���u�;�-�|�b�ˆ�b�|�‹�7 �t�;�-�7�;�u�v�_�b�r�7 �1�o�l�l�†�m�b�1�-�|�b�o�m�7 �m�;�]�o�|�b�-�|�b�o�m �-�m�7 �1�u�b�|�b�1�-�t�J�|�_�b�m�h�b�m�] �v�h�b�t�t�v �-�u�; �h�;�‹ �|�o
�v�|�u�;�m�]�|�_�;�m �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �1�o�l�r�;�|�;�m�1�; �|�_�-�| �r�u�;�r�-�u�;�v �=�o�u �|�;�-�l�‰�o�u�h�7 �r�u�o�0�t�;�l �v�o�t�ˆ�b�m�] �-�m�7
�|�_�; �7�;�1�b�v�b�o�m�J�l�-�h�b�m�] �r�u�o�1�;�v�v�:

�)�; �r�u�o�r�o�v�;�7 �|�_�-�| �]�b�u�t�v �r�u�;�v�;�m�|�;�7 �-�m �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �r�u�o�r�o�v�-�t �-�| �|�_�; �;�m�7 �o�= �|�_�; ������ �‰�;�;�h
�0�-�v�;�7 �o�m �‰�_�-�| �_�-�v �0�;�;�m �‰�o�u�h�b�m�] �|�_�u�o�†�]�_�o�†�| �|�_�; ���-�l�r �o�u �=�u�o�l �|�_�;�b�u �o�‰�m �b�m�b�|�b�-�|�b�ˆ�;�v�: �)�b�|�_
�|�_�; �-�b�l �o�= �]�†�b�7�b�m�] �]�b�u�t�v �b�m �|�_�b�v �r�u�o�1�;�v�v�7 �- �‰�o�u�h�v�_�o�r �o�m �|�_�; �7�;�v�b�]�m �o�= �b�7�;�-�v �-�m�7
�;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�|�u�-�|�;�]�b�;�v �_�-�v �0�;�;�m �r�t�-�m�m�;�7 �o�m �|�_�; �=�b�u�v�| �7�-�‹ �o�= �|�_�; �‰�;�;�h�: �$�_�;�m�7 �;�-�1�_ �]�u�o�†�r
�o�= �]�b�u�t�v �|�o�]�;�|�_�;�u �‰�b�|�_ �|�_�;�b�u �l�;�m�|�o�u �_�-�ˆ�; �‰�o�u�h�;�7 �o�m �|�_�;�b�u �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �r�u�o�r�o�v�-�t�v �-�m�7
�r�u�;�v�;�m�|�;�7 �|�_�;�b�u �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �b�7�;�- �-�| �|�_�; �
�b�m�-�t ������ ���o�m�=�;�u�;�m�1�;�:



�$�_�b�v �-�1�|�b�ˆ�b�|�‹ �_�-�v �o�=�=�;�u�;�7 �-�m �b�m�|�;�u�;�v�|�b�m�] �o�r�r�o�u�|�†�m�b�|�‹ �|�o �-�1�t�†�b�u�; �h�;�‹ �h�m�o�‰�t�;�7�]�; �-�0�o�†�| �"�$����
�;�m�|�u�;�r�u�;�m�;�†�u�v�_�b�r �b�m �- �l�;�-�m�b�m�]�=�†�t �‰�-�‹ �-�m�7 �|�o �;�m�]�-�]�; �b�m �- �_�-�m�7�J�o�m �-�1�|�b�ˆ�b�|�‹ �|�o �v�_�-�r�;
�b�m�m�o�ˆ�-�|�b�ˆ�; �b�7�;�-�v �b�m �- �1�u�;�-�|�b�ˆ�; �‰�-�‹�7 �]�b�ˆ�b�m�] �u�b�v�; �|�o �v�o�l�;�|�_�b�m�] �m�;�‰ �-�m�7 �ˆ�-�t�†�-�0�t�;�7 �‰�_�b�t�;
�7�;�ˆ�;�t�o�r�b�m�]

�O�1�P �$�;�1�_�m�o�s�o�]�‹

���b�u�t�v �7�;�ˆ�;�t�o�r�;�7 �7�b�]�b�|�-�t �v�h�b�t�t�v �|�_�u�o�†�]�_�9

�•�: �$�_�; �;�m�]�-�]�;�l�;�m�| �b�m �"�$���� �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �o�m �7�b�=�=�;�u�;�m�| �|�;�1�_�m�o�t�o�]�b�1�-�t �-�r�r�t�b�1�-�|�b�o�m�v
�|�o �b�l�r�u�o�ˆ�; �r�;�o�r�t�;�=�v �t�b�ˆ�;�v�: �$�_�b�v �b�v �|�_�; �1�-�v�; �o�= �|�_�; �"�$���� �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �u�;�t�-�|�;�7 �|�o
�r�u�o�]�u�-�l�l�b�m�]�7 �u�o�0�o�|�b�1�v �o�u �|�_�; �-�r�r�t�b�1�-�|�b�o�m �o�= �l�-�1�_�b�m�; �t�;�-�u�m�b�m�] �|�o

�‘�: �$�_�; �r�-�u�|�b�1�b�r�-�|�b�o�m �b�m �v�r�;�1�b�=�b�1 �‰�o�u�h�v�_�o�r�v�: �$�_�b�v �b�v �|�_�; �1�-�v�; �o�= �|�_�; �r�u�-�1�|�b�1�-�t �-�1�|�b�ˆ�b�|�‹ �b�m
�- �1�o�l�r�†�|�;�u �u�o�o�l �‰�_�;�u�; �]�b�u�t�v �‰�;�u�; �b�m�|�u�o�7�†�1�;�7 �|�o �0�b�o�b�m�=�o�u�l�-�|�b�1�v �-�m�7 �b�|�v �-�r�r�t�b�1�-�|�b�o�m
�|�o �|�_�; �v�|�†�7�‹ �o�= �;�ˆ�o�t�†�|�b�o�m�: �$�_�; �r�-�u�|�b�1�b�r�-�|�b�m�] �]�b�u�t�v �_�-�7 �|�_�; �o�r�r�o�u�|�†�m�b�|�‹ �|�o �7�;�ˆ�;�t�o�r
�7�b�]�b�|�-�t �v�h�b�t�t�v �-�m�7 �u�;�v�o�†�u�1�;�v �u�;�t�-�|�;�7 �|�o �0�†�b�t�7�b�m�] �r�_�‹�t�o�]�;�m�;�|�b�1�v �|�u�;�;�v �=�u�o�l �]�;�m�o�l�b�1
�7�-�|�- �|�_�u�o�†�]�_ �1�o�l�r�†�|�-�|�b�o�m�-�t �l�;�|�_�o�7�v�:

�’�: ���o�l�r�†�|�;�u�J�0�-�v�;�7 �1�o�l�l�†�m�b�1�-�|�b�o�m �-�m�7 �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�_�;�m �1�o�J�1�u�;�-�|�b�m�] �=�b�m�-�t
�r�u�o�7�†�1�|�v �-�m�7 �r�u�;�v�;�m�|�-�|�b�o�m�v�:

�”�: �$�_�; �t�;�-�u�m�b�m�] �r�t�-�m �=�o�u �|�_�; �v�†�l�l�;�u �1�-�l�r
�O���m�1�s�†�7�; �- �1�o�r�‹ �o�= �‹�o�†�u �s�;�-�u�m�b�m�] �r�s�-�m�9�P

�$�_�; �t�;�-�u�m�b�m�] �r�t�-�m �‰�-�v �7�;�v�b�]�m�;�7 �|�o �l�-�h�; �]�b�u�t�v�9

�ó ���;�1�o�l�b�m�] �-�‰�-�u�; �o�= �=�-�v�1�b�m�-�|�b�m�] �r�u�o�=�;�v�v�b�o�m�-�t �-�1�|�b�ˆ�b�|�b�;�v �t�;�7 �0�‹ �‰�o�l�;�m �b�m �|�_�; �"�$����
�=�b�;�t�7�:

�ó �$�-�h�b�m�] �r�-�u�| �o�= �- �"�$���� �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�| �b�m �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_ �- �l�;�m�|�o�u�:

�ó ���;�-�u�m�b�m�] �-�0�o�†�| �"�$���� �1�o�m�|�;�m�|�v �u�;�t�-�|�;�7 �|�o �_�;�-�t�|�_ �-�m�7 �7�b�v�;�-�v�;�v�7 �l�b�1�u�o�o�u�]�-�m�b�v�l�v�7
�;�m�ˆ�b�u�o�m�l�;�m�| �-�m�7 �1�t�b�l�-�|�; �1�_�-�m�]�;�7 �-�u�|�b�=�b�1�b�-�t �b�m�|�;�t�t�b�]�;�m�1�;�7 �r�u�o�]�u�-�l�l�b�m�] �-�m�7 �u�o�0�o�|�b�1�v�:

�ó ���1�t�†�b�u�b�m�] �7�b�]�b�|�-�t �v�h�b�t�t�v �u�;�t�-�|�;�7 �|�o �|�_�; �†�v�; �o�= �|�;�1�_�m�b�1�-�t �7�;�ˆ�b�1�;�v �=�o�u �7�-�|�- �1�o�t�t�;�1�|�b�o�m�7
�7�-�|�- �l�-�m�-�]�;�l�;�m�|�7 �l�o�7�;�t�t�b�m�] �-�m�7 �r�u�o�]�u�-�l�l�b�m�]�:

�ó �	�;�ˆ�;�t�o�r�b�m�] �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �v�h�b�t�t�v �v�†�1�_ �-�v �1�u�;�-�|�b�ˆ�b�|�‹�7 �-�†�|�o�m�o�l�‹�7 �t�;�-�7�;�u�v�_�b�r �-�m�7
�7�;�1�b�v�b�o�m�J�l�-�h�b�m�] �|�_�u�o�†�]�_ �|�_�; �r�-�u�|�b�1�b�r�-�|�b�o�m �b�m �- �1�o�m�v�|�u�†�1�|�b�ˆ�; �r�u�o�f�;�1�| �|�o �7�;�ˆ�;�t�o�r �-�m
�b�m�m�o�ˆ�-�|�b�ˆ�; �b�7�;�- �b�m �|�_�; �"�$���� �=�b�;�t�7�:

�ó �	�;�ˆ�;�t�o�r�b�m�] �7�b�]�b�|�-�t �v�h�b�t�t�v �u�;�t�-�|�;�7 �|�o �|�_�; �†�v�; �o�= �����$ �=�o�u �|�_�; �r�u�;�v�;�m�|�-�|�b�o�m �-�m�7
�1�o�l�l�†�m�b�1�-�|�b�o�m �o�= �u�;�v�;�-�u�1�_ �u�;�v�†�t�|�v�:

�ó �	�;�ˆ�;�t�o�r�b�m�] �|�_�;�b�u �b�7�;�m�|�b�|�‹ �b�m �v�1�b�;�m�|�b�=�b�1 �u�;�v�;�-�u�1�_ �-�m�7�F�o�u �"�$���� �r�u�o�=�;�v�v�b�o�m�-�t �=�b�;�t�7�v�:

�$�o �|�_�b�v �;�m�7�7 �”�– �]�b�u�t�v �=�u�o�l �-�t�t �-�u�o�†�m�7 ���-�×�m �r�u�o�ˆ�b�m�1�; �t�b�ˆ�;�7 �-�m �b�m�|�;�m�v�b�ˆ�; �‰�;�;�h �o�= �;�Š�1�b�|�b�m�]
�;�Š�r�;�u�b�;�m�1�;�v �b�m�v�r�b�u�;�7 �0�‹ �•�• �=�;�l�-�t�; �v�1�b�;�m�|�b�v�|�v �P�l�;�m�|�o�u�v�Q�7 �‰�_�o �‰�;�t�1�o�l�;�7 �|�_�;�l �b�m �|�_�;�b�u �o�‰�m



�u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v�7 �r�u�o�ˆ�b�7�b�m�] �|�_�;�l �‰�b�|�_ �-�m �b�l�l�;�u�v�b�o�m �;�Š�r�;�u�b�;�m�1�; �b�m �1�†�|�|�b�m�] �;�7�]�; �u�;�v�;�-�u�1�_
�|�o�r�b�1�v�7 �v�†�1�_ �-�v �-�u�|�b�=�b�1�b�-�t �b�m�|�;�t�t�b�]�;�m�1�; �=�o�u �- �0�;�|�|�;�u �‰�o�u�t�7�7 �†�v�b�m�] �l�-�1�_�b�m�; �t�;�-�u�m�b�m�] �=�o�u �l�-�h�b�m�]
�]�o�o�7 �7�;�1�b�v�b�o�m�v�7 �l�b�1�u�o�o�u�]�-�m�b�v�l�v �Œ�o�o�v �-�m�7 �l�†�1�_ �l�o�u�;�: �$�_�; �1�o�l�l�†�m�b�|�‹ �o�= �]�b�u�t�v �-�m�7 �=�;�l�-�t�;
�l�;�m�|�o�u�v �_�-�7 �r�t�;�m�|�‹ �o�= �o�r�r�o�u�|�†�m�b�|�b�;�v �|�o �;�Š�r�;�u�b�;�m�1�; �-�m�7 �7�b�v�1�†�v�v �|�_�; �v�o�1�b�-�t �u�;�t�;�ˆ�-�m�1�; �o�= �|�_�;
�u�;�v�;�-�u�1�_ �1�o�m�7�†�1�|�;�7 �0�‹ �1�t�o�v�; �u�o�t�; �l�o�7�;�t�v �-�m�7 �v�_�-�u�;�7 �- �‰�b�7�; �u�-�m�]�; �o�= �-�1�|�b�ˆ�b�|�b�;�v�7 �b�m�1�t�†�7�b�m�]
�o�†�|�7�o�o�u�v �ˆ�b�v�b�|�v �|�o �b�m�|�;�u�;�v�|�b�m�] �m�-�|�†�u�-�t �r�t�-�1�;�v�7 �t�b�h�; ���£�]�b�m�- ���o�†�m�|�-�b�m�v�7 �v�r�;�;�1�_�;�v �0�‹
�b�m�|�;�u�;�v�|�b�m�] �=�;�l�-�t�; �;�m�|�u�;�r�u�;�m�;�†�u�v�7 �v�†�1�_ �-�v �- �7�;�v�b�]�m�;�u �o�= �v�1�b�;�m�|�b�=�b�1 �f�;�‰�;�t�t�;�u�‹ �o�u �|�_�; �=�o�†�m�7�;�u�v
�o�= �"�$���� �;�m�|�;�u�r�u�b�v�;�v �v�†�1�_ �-�v ���b�o�t�b�Œ�- �o�u ���t�t�]�;�m�;�|�b�1�v�7 �-�v �‰�;�t�t �-�v �r�t�-�‹�=�†�t �b�m�|�;�u�-�1�|�b�ˆ�; �-�1�|�b�ˆ�b�|�b�;�v�7
�‰�_�;�u�; �|�_�;�‹ �_�-�7 �|�_�; �o�r�r�o�u�|�†�m�b�|�‹ �|�o �1�o�l�l�†�m�b�1�-�|�; �|�o �;�-�1�_ �o�|�_�;�u �-�m�7 �1�u�;�-�|�; �v�o�l�;�|�_�b�m�]
�b�m�m�o�ˆ�-�|�b�ˆ�; �|�o�]�;�|�_�;�u�7 �;�Š�r�u�;�v�v�b�m�] �|�_�;�b�u �=�†�t�t �����$ �-�m�7 �;�m�|�u�;�r�u�;�m�;�†�u�b�-�t �r�o�|�;�m�|�b�-�t�:

�$�_�; �u�;�v�;�-�u�1�_ �r�u�o�f�;�1�|�v �1�o�m�7�†�1�|�;�7 �0�‹ �]�b�u�t�v �b�m �1�o�t�t�-�0�o�u�-�|�b�o�m �‰�b�|�_ �|�_�;�b�u �l�;�m�|�o�u�v �‰�;�u�;�9

���u�|�b�=�b�1�b�-�t �b�m�|�;�t�t�b�]�;�m�1�; �-�m�7 �l�-�1�_�b�m�; �t�;�-�u�m�b�m�] �|�o �b�l�r�u�o�ˆ�; �v�o�1�b�;�|�‹�9 �1�-�u�b�m�] �-�0�o�†�| �v�o�1�b�;�|�‹ �-�m�7
�|�_�; �;�m�ˆ�b�u�o�m�l�;�m�|�9 ���b�u�t�v �‰�;�u�; �b�m�|�u�o�7�†�1�;�7 �|�o �|�;�1�_�m�b�t�†�;�v �v�†�1�_ �-�v �m�;�†�u�o�m�-�t �m�;�|�‰�o�u�h�v�7 �]�;�m�;�|�b�1�v
�-�t�]�o�u�b�|�_�l �o�u �=�†�Œ�Œ�‹ �t�o�]�b�1 �|�o �0�†�b�t�7 �1�o�l�r�†�|�;�u�J�0�-�v�;�7 �l�o�7�;�t�v �|�_�-�| �-�t�t�o�‰ �r�u�;�7�b�1�|�b�o�m �-�m�7 �v�l�-�u�|
�7�;�1�b�v�b�o�m�J�l�-�h�b�m�] �b�m �- �‰�b�7�; �ˆ�-�u�b�;�|�‹ �o�= �=�b�;�t�7�v �v�†�1�_ �-�v �l�;�7�b�1�b�m�;�7 �-�]�u�b�1�†�t�|�†�u�;�7 �;�m�;�u�]�‹ �r�u�o�7�†�1�|�b�o�m�7
�;�m�ˆ�b�u�o�m�l�;�m�| �-�m�7 �1�t�b�l�-�|�; �1�_�-�m�]�;�7 �;�|�1�:

�$�-�t�h�b�m�] �|�o �u�o�0�o�|�v�:�$�_�b�v �r�u�o�f�;�1�| �b�m�|�u�o�7�†�1�;�7 �]�b�u�t�v �b�m �|�_�; �-�r�r�t�b�1�-�|�b�o�m �o�= ���†�l�-�m ���-�m�]�†�-�]�;
�$�;�1�_�m�o�t�o�]�b�;�v �P�$�����Q�7 �- �ˆ�;�u�‹ �u�;�t�;�ˆ�-�m�| �-�u�;�- �o�= �����-�u�|�b�=�b�1�b�-�t �b�m�|�;�t�t�b�]�;�m�1�;�7 �‰�_�o�v�; �l�-�b�m �o�0�f�;�1�|�b�ˆ�; �b�v
�=�o�u �1�o�l�r�†�|�;�u�v �|�o �0�; �-�0�t�; �|�o �†�m�7�;�u�v�|�-�m�7 �-�m�7 �]�;�m�;�u�-�|�; �t�-�m�]�†�-�]�; �f�†�v�| �-�v �‰�; �_�†�l�-�m�v �7�o�:
�$�_�;�v�; �|�;�1�_�m�o�t�o�]�b�;�v�7 �-�t�v�o �h�m�o�‰�m �-�v ���-�|�†�u�-�t ���-�m�]�†�-�]�; ���u�o�1�;�v�v�b�m�] �P�������Q�7 �1�†�u�u�;�m�|�t�‹ �_�-�ˆ�; �]�u�;�-�|
�r�o�|�;�m�|�b�-�t �-�m�7 �-�u�; �‰�_�-�| �‰�; �1�-�m �=�b�m�7 �b�m �-�v�v�b�v�|�-�m�|�v �v�†�1�_ �-�v �"���!�� �o�u ���t�;�Š�-�: ���†�| �b�m �-�7�7�b�|�b�o�m�7 �|�_�;�‹
�1�-�m �0�; �†�v�;�7 �|�o �7�;�ˆ�;�t�o�r �- �t�-�u�]�; �m�†�l�0�;�u �o�= �-�r�r�t�b�1�-�|�b�o�m�v�7 �b�m�1�t�†�7�b�m�] �|�_�o�v�; �‰�b�|�_ �- �l�-�u�h�;�7 �v�o�1�b�-�t
�m�-�|�†�u�;�: �"�o�l�; �;�Š�-�l�r�t�;�v �b�m�1�t�†�7�; �;�-�u�t�‹ �‰�-�u�m�b�m�] �v�‹�v�|�;�l�v �|�o �7�;�|�;�1�| �b�m�-�r�r�u�o�r�u�b�-�|�; �0�;�_�-�ˆ�b�o�†�u
�o�m �v�o�1�b�-�t �m�;�|�‰�o�u�h�v �v�†�1�_ �-�v �7�;�|�;�1�|�b�o�m �o�= �_�-�|�; �v�r�;�;�1�_ �-�m�7 �o�=�=�;�m�v�b�ˆ�; �t�-�m�]�†�-�]�;�7 �1�‹�0�;�u�0�†�t�t�‹�b�m�]�7
�7�;�|�;�1�|�b�o�m �o�= �1�;�u�|�-�b�m �;�-�|�b�m�] �7�b�v�o�u�7�;�u�v �v�†�1�_ �-�v �-�m�o�u�;�Š�b�- �-�m�7 �;�ˆ�;�m �l�;�m�|�-�t �_�;�-�t�|�_ �r�u�o�0�t�;�l�v
�v�†�1�_ �-�v �7�;�r�u�;�v�v�b�o�m �-�m�7 �v�†�b�1�b�7�;�: ���b�u�t�v �_�-�ˆ�; �t�;�-�u�m�;�7 �-�0�o�†�| �-�t�t �|�_�;�v�; �b�v�v�†�;�v �-�m�7 �l�-�7�; �v�o�l�;
�r�u�-�1�|�b�1�;�v �‰�b�|�_ �|�_�; �v�o�1�b�-�t �u�o�0�o�| �1�-�t�t�;�7 ���;�r�r�;�u�: ���| �b�v �- �=�†�t�t�‹ �1�†�v�|�o�l�b�Œ�-�0�t�; �-�m�7 �b�m�|�;�u�-�1�|�b�ˆ�;
�_�†�l�-�m�o�b�7 �u�o�0�o�|�7 �1�-�r�-�0�t�; �o�= �b�7�;�m�|�b�=�‹�b�m�] �m�o�m�J�ˆ�;�u�0�-�t �t�-�m�]�†�-�]�;�7 �]�;�v�|�†�u�;�v �-�m�7 �;�l�o�|�b�o�m�v �|�_�-�|
�-�t�v�o �o�=�=�;�u�v �ˆ�b�v�†�-�t �b�m�=�o�u�l�-�|�b�o�m �|�_�u�o�†�]�_ �b�|�v �|�-�0�t�;�|�:

���l�r�u�o�ˆ�b�m�] �o�†�u �1�-�r�-�1�b�|�‹ �|�o �7�;�-�t �‰�b�|�_ �7�b�v�;�-�v�;�v�9 �_�b�v�|�o�t�o�]�b�1�-�t �v�|�†�7�‹ �o�= �|�_�; �1�;�t�t�†�t�-�u �u�;�v�r�o�m�v�;
�|�o �1�;�u�;�0�u�-�t �b�v�1�_�;�l�b�-�:�(�-�u�b�o�†�v �1�;�t�t �r�o�r�†�t�-�|�b�o�m�v �b�m �|�_�; �0�u�-�b�m�7 �v�†�1�_ �-�v �m�;�†�u�o�m�v �-�m�7 �-�v�|�u�o�1�‹�|�;�v�7
�1�-�m �v�†�=�=�;�u �-�t�|�;�u�-�|�b�o�m�v �-�=�|�;�u �_�‹�r�o�Š�b�1 �P�-�t�|�b�|�†�7�; �v�b�1�h�m�;�v�v�Q �-�m�7 �b�v�1�_�;�l�b�1 �P�v�|�u�o�h�;�Q �|�‹�r�;
�r�_�;�m�o�l�;�m�-�: �	�†�; �|�o �|�_�; �=�†�m�7�-�l�;�m�|�-�t �u�o�t�; �o�= �0�o�|�_ �1�;�t�t �r�o�r�†�t�-�|�b�o�m�v �b�m �|�_�; �0�u�-�b�m
�P�|�u�-�m�v�l�b�v�v�b�o�m �o�= �m�;�u�ˆ�; �b�l�r�†�t�v�;�v �b�m �|�_�; �1�-�v�; �o�= �m�;�†�u�o�m�v �-�m�7 �v�|�u�†�1�|�†�u�-�t �-�m�7 �=�†�m�1�|�b�o�m�-�t
�v�†�r�r�o�u�| �b�m �|�_�; �1�-�v�; �o�= �-�v�|�u�o�1�‹�|�;�v�Q�7 �|�_�;�v�; �-�t�|�;�u�-�|�b�o�m�v �1�-�m �-�=�=�;�1�| �|�_�; �=�†�m�1�|�b�o�m�-�t�b�|�‹ �o�= �|�_�; �0�u�-�b�m�:
�$�_�;�u�;�=�o�u�;�7 �b�| �b�v �_�‹�r�o�|�_�;�v�b�Œ�;�7 �|�_�-�| �0�o�|�_ �|�_�; �l�o�u�r�_�o�t�o�]�‹ �P�v�_�-�r�;�Q �-�m�7 �|�_�; �m�†�l�0�;�u �o�= �0�o�|�_
�1�;�t�t �r�o�r�†�t�-�|�b�o�m�v �l�-�‹ �0�; �-�t�|�;�u�;�7 �-�=�|�;�u �-�m �;�Š�r�;�u�b�l�;�m�|�-�t �l�o�7�;�t �o�= �b�v�1�_�;�l�b�-�F�_�‹�r�o�Š�b�-�: �$�-�h�b�m�]
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�†�v�b�m�] �|�_�; �=�o�t�t�o�‰�b�m�] �v�|�u�-�|�;�]�b�;�v�9

�•�: ���Š�r�t�b�1�b�|�t�‹ �]�;�|�|�b�m�] �b�m �|�o�†�1�_ �‰�b�|�_ �v�1�_�o�o�t�v �b�m �†�m�=�-�ˆ�o�†�u�-�0�t�; �v�o�1�b�o�J�1�†�t�|�†�u�-�t �1�o�m�7�b�|�b�o�m�v �-�m�7
�l�-�h�b�m�] �v�†�u�; �|�_�-�| �|�_�;�‹ �]�o�| �b�m�=�o�u�l�-�|�b�o�m �-�0�o�†�| �|�_�; ������ �v�†�l�l�;�u �1�-�l�r�:

�‘�: ���o�t�t�-�0�o�u�-�|�b�m�] �‰�b�|�_ �v�1�_�o�o�t�v �|�o �b�7�;�m�|�b�=�‹ �]�b�u�t�v �|�_�-�| �1�o�†�t�7 �l�o�v�| �0�;�m�;�=�b�| �=�u�o�l �|�_�; ������
�v�†�l�l�;�u �1�-�l�r �7�†�; �|�o �|�_�;�b�u �r�;�u�v�o�m�-�t �0�-�1�h�]�u�o�†�m�7�:

�’�: �!�;�v�;�u�ˆ�b�m�] �v�o�l�; �o�= �|�_�; �r�o�v�b�|�b�o�m�v �P�-�| �t�;�-�v�| �”�x�Q �=�o�u �]�b�u�t�v �b�m �†�m�=�-�ˆ�o�†�u�-�0�t�; �1�o�m�7�b�|�b�o�m�v�:

�“�: �&�v�b�m�] �-�m �b�m�|�;�m�v�b�ˆ�; �-�7�ˆ�;�u�|�b�v�;�l�;�m�| �1�-�l�r�-�b�]�m �|�_�u�o�†�]�_ �7�b�=�=�;�u�;�m�| �l�;�-�m�v �-�m�7 �1�_�-�m�m�;�t�v
�P�v�1�_�o�o�t �;�l�-�b�t�v �-�m�7 �v�r�;�1�b�=�b�1 �;�l�-�b�t�b�m�] �t�b�v�|�v�7 �m�;�‰�v�t�;�|�|�;�u�v �-�m�7 �r�o�v�|�v �b�m �v�o�1�b�-�t �l�;�7�b�- �|�o
�;�m�v�†�u�; �|�_�-�| �‰�; �u�;�-�1�_�;�7 �- �‰�b�7�; �-�†�7�b�;�m�1�;�Q�:

�$�_�; �v�;�1�o�m�7 �0�b�] �1�_�-�t�t�;�m�]�; �;�m�1�o�†�m�|�;�u�;�7 �‰�-�v �7�†�; �|�o �0�†�7�]�;�| �u�;�v�|�u�b�1�|�b�o�m�v�: �$�_�; �0�†�7�]�;�| �-�ˆ�-�b�t�-�0�t�;
�‰�-�v �m�o�| �;�m�o�†�]�_ �|�o �r�-�‹ �=�o�u �]�b�u�t�v�= �|�u�-�m�v�r�o�u�| �|�o �|�_�; �1�-�l�r�†�v �-�m�7 �=�o�u �-�v �l�-�m�‹ �l�;�m�|�o�u�v �-�v �b�| �‰�o�†�t�7
�_�-�ˆ�; �0�;�;�m �m�;�1�;�v�v�-�u�‹ �|�o �-�1�1�;�r�| �-�t�t �|�_�; �-�r�r�t�b�1�-�|�b�o�m�v �u�;�1�;�b�ˆ�;�7 �‰�_�b�t�; �-�t�t�o�‰�b�m�] �]�b�u�t�v �|�o �‰�o�u�h �b�m
�v�l�-�t�t �]�u�o�†�r�v �=�o�u �7�o�b�m�] �u�;�v�;�-�u�1�_ �b�m �"�$���� �r�u�o�f�;�1�|�v �-�m�7 �0�;�b�m�] �‰�b�|�_ �- �l�;�m�|�o�u �-�1�|�b�m�] �-�v �- �u�o�t�;
�l�o�7�;�t�: ���;�b�|�_�;�u �7�b�7 �‰�; �_�-�ˆ�; �;�m�o�†�]�_ �0�†�7�]�;�| �|�o �r�-�‹ �=�o�u �]�b�u�t�v�= �o�ˆ�;�u�m�b�]�_�| �-�1�1�o�l�l�o�7�-�|�b�o�m �‰�_�b�t�;
�|�-�h�b�m�] �r�-�u�| �b�m �|�_�; ������ �v�†�l�l�;�u �1�-�l�r�: �$�_�b�v �1�_�-�t�t�;�m�]�; �_�-�7 �|�_�; �=�o�t�t�o�‰�b�m�] �b�l�r�t�b�1�-�|�b�o�m�v�9

�ó �$�_�;�u�; �‰�-�v �- �t�b�l�b�|�;�7 �m�†�l�0�;�u �o�= �l�;�m�|�o�u�v �-�m�7 �|�_�;�u�;�=�o�u�; �- �t�b�l�b�|�;�7 �m�†�l�0�;�u �o�= �r�o�v�b�|�b�o�m�v
�|�_�-�| �1�o�†�t�7 �0�; �o�=�=�;�u�;�7�:

�ó �$�_�; �1�-�l�r�†�v �|�o�o�h �r�t�-�1�; �o�m�t�‹ �7�†�u�b�m�] �|�_�; �7�-�‹ �P�‰�b�|�_ �m�o �o�ˆ�;�u�m�b�]�_�| �v�|�-�‹�Q�:

�ó ���m�t�‹ �|�_�o�v�; �]�b�u�t�v �|�_�-�| �1�o�†�t�7 �-�=�=�o�u�7 �r�;�u�v�o�m�-�t �|�u�-�m�v�r�o�u�|�-�|�b�o�m �|�o �|�_�; �1�-�l�r�†�v �;�ˆ�;�u�‹�7�-�‹
�-�r�r�t�b�;�7 �=�o�u �|�_�; �1�-�l�r�†�v�:

�$�_�; �v�|�u�-�|�;�]�b�;�v �†�v�;�7 �|�o �o�ˆ�;�u�1�o�l�; �|�_�b�v �1�_�-�t�t�;�m�]�; �‰�;�u�;�9



�•�: �$�o �v�;�| �- �l�-�Š�b�l�†�l �m�†�l�0�;�u �o�= �r�-�u�|�b�1�b�r�-�m�|�v �|�o �;�m�v�†�u�; �|�_�; �t�†�-�t�b�|�‹ �o�= �|�_�; �-�1�|�b�ˆ�b�|�b�;�v �-�m�7
�u�;�v�o�†�u�1�;�v �0�;�b�m�] �†�v�;�7 �‰�_�b�t�; �;�m�v�†�u�b�m�] �|�_�-�| �‰�; �-�1�_�b�;�ˆ�;�7 �|�_�; �r�u�o�l�b�v�;�7 �l�b�m�b�l�†�l �=�b�]�†�u�;�v
�o�= �r�-�u�|�b�1�b�r�-�|�b�o�m �b�m �-�m�‹ �1�o�†�m�|�u�‹�:

�‘�: �$�o �1�o�ˆ�;�u�;�7 �r�-�u�| �o�= �|�_�; �1�o�v�|�v �b�m�v�|�b�|�†�|�b�o�m�-�t�t�‹�:

�’�: �$�o �-�r�r�t�‹ �=�o�u �;�Š�|�u�- �=�†�m�7�b�m�] �|�o �|�_�; ���m�|�;�u�m�-�|�b�o�m�-�t �&�m�b�o�m �o�= ���b�o�t�o�]�b�1�-�t �"�1�b�;�m�1�;�v �P���&���"�Q�:

�•�•�: ���ˆ�-�t�†�-�|�b�o�m �o�= �|�_�; �v�†�l�l�;�u �1�-�l�r

�”�– �]�b�u�t�v �-�]�;�7 �•�’�J�•�v �f�o�b�m�;�7 �|�_�; �‘�•�‘�‘ ������ �"�†�l�l�;�u ���-�l�r �b�m �"�r�-�b�m�: ���m �u�;�t�-�|�b�o�m �|�o �|�_�;�b�u �r�u�;�ˆ�b�o�†�v
�0�-�1�h�]�u�o�†�m�7 �b�m �"�$���� �v�†�0�f�;�1�|�v�7 �-�t�t �o�= �|�_�;�l �_�-�ˆ�; �v�|�†�7�b�;�7 ���-�|�_�;�l�-�|�b�1�v�7 �”�• �v�|�†�7�b�;�7 ���b�o�t�o�]�‹�7 �”�“
�o�= �|�_�;�l �v�|�†�7�b�;�7 ���_�‹�v�b�1�v �-�m�7 ���_�;�l�b�v�|�u�‹ �-�m�7 �”�’ �o�= �|�_�;�l �v�|�†�7�b�;�7 �$�;�1�_�m�o�t�o�]�‹�: �$�_�;�v�; �7�-�|�-
�v�_�o�‰�;�7 �|�_�-�| �l�o�v�| �o�= �r�-�u�|�b�1�b�r�-�m�|�v �_�-�7 �- �v�|�u�o�m�] �"�$���� �0�-�1�h�]�u�o�†�m�7�:

�$�-�0�t�; �“�:�"�$���� �0�-�1�h�]�u�o�†�m�7 �o�= �r�-�u�|�b�1�b�r�-�m�|�v �b�m �|�_�; �‘�•�‘�‘ ������ �v�†�l�l�;�u �1�-�l�r �b�m �"�r�-�b�m�:

�"�†�0�f�;�1�|�v �r�u�;�ˆ�b�o�†�v�t�‹ �v�|�†�7�b�;�7���-�u�|�b�1�b�r�-�m�|�v���;�u�1�;�m�|�-�]�;
���-�|�_�;�l�-�|�b�1�v �”�– �•�•�•
���b�o�t�o�]�‹ �”�• �–�•
���_�‹�v�b�1�v �-�m�7 ���_�;�l�b�v�|�u�‹ �”�“ �–�‘
�$�;�1�_�m�o�t�o�]�‹ �”�’ �–�•

�
�u�o�l �|�_�; �t�†�-�t�b�|�-�|�b�ˆ�; �b�m�=�o�u�l�-�|�b�o�m �1�o�t�t�;�1�|�;�7 �‰�; �1�-�m �v�;�; �|�_�-�| �•�‘�x �o�= �]�b�u�t�v �v�|�-�|�;�7 �|�_�-�| �|�_�;�‹
�f�o�b�m�;�7 �|�_�; ������ �1�-�l�r�†�v �l�-�b�m�t�‹ �0�;�1�-�†�v�; �|�_�;�‹ �‰�;�u�; �b�m�|�;�u�;�v�|�;�7 �b�m �"�$�����7 �‰�_�b�t�; �|�_�; �u�;�v�|
�l�;�m�|�b�o�m�;�7 �|�_�; �b�m�=�t�†�;�m�1�; �o�|�_�;�u �r�;�o�r�t�; �P�r�-�u�;�m�|�v�7 �|�;�-�1�_�;�u�v �-�m�7 �=�u�b�;�m�7�v�Q�7 �o�u �o�|�_�;�u �1�-�†�v�;�v�:

���m �u�;�t�-�|�b�o�m �|�o �|�_�;�b�u �b�m�|�;�m�|�b�o�m �|�o �v�|�†�7�‹ �- �"�$���� �1�-�u�;�;�u�7 �’�–�x �v�-�b�7 �|�_�-�| �|�_�;�‹ �‰�o�†�t�7 �t�b�h�; �|�o �‰�o�u�h
�b�m �- �_�;�-�t�|�_�J�u�;�t�-�|�;�7 �r�u�o�=�;�v�v�b�o�m �v�†�1�_ �-�v �7�o�1�|�o�u �o�u �m�†�u�v�;�7 �‘�“�x �o�= �r�-�u�|�b�1�b�r�-�m�|�v �l�;�m�|�b�o�m�;�7 �1�-�u�;�;�u�v
�u�;�t�-�|�;�7 �|�o ���b�o�t�o�]�‹�7 ���-�u�|�_ �"�1�b�;�m�1�;�v�7 ���m�]�b�m�;�;�u�b�m�]�7 �$�;�1�_�m�o�t�o�]�‹�7 ���_�‹�v�b�1�v �o�u ���_�;�l�b�v�|�u�‹�: �$�_�;�u�;�=�o�u�;�7
�o�ˆ�;�u �u�•�x �o�= �|�_�; �r�-�u�|�b�1�b�r�-�m�|�v �v�_�o�‰�;�7 �- �v�|�u�o�m�] �o�u�b�;�m�|�-�|�b�o�m �|�o�‰�-�u�7�v �"�$���� �u�;�t�-�|�;�7 �f�o�0�v �0�;�=�o�u�;
�v�|�-�u�|�b�m�] �|�_�; ������ �v�†�l�l�;�u �1�-�l�r�v �-�m�7 �|�_�; �u�;�v�| �u�;�v�r�o�m�7�;�7 �|�_�-�| �|�_�;�‹ �7�b�7 �m�o�| �h�m�o�‰ �‹�;�| �o�u
�l�;�m�|�b�o�m�;�7 �o�|�_�;�u �1�-�u�;�;�u�v �v�†�1�_ �-�v �0�;�b�m�] �- �|�;�-�1�_�;�u�:

���m �|�_�; �=�o�t�t�o�‰�b�m�] �|�-�0�t�; �‰�; �1�-�m �v�;�; �l�;�-�m�v �P���Q �-�m�7 �v�|�-�m�7�-�u�7 �7�;�ˆ�b�-�|�b�o�m �P�"�	�Q �=�o�u �-�m�‹ �o�= �|�_�;
�7�b�l�;�m�v�b�o�m�v �o�= �|�_�; ������ �t�†�;�v�|�b�o�m�m�-�b�u�; �7�b�v�|�u�b�0�†�|�;�7 �0�;�=�o�u�; �|�_�; �1�-�l�r�†�v �P�r�u�;�J�|�;�v�|�Q �-�m�7 �-�=�|�;�u �|�_�;
�1�-�l�r�†�v �P�r�o�v�|�J�|�;�v�|�Q �-�l�o�m�] �-�t�t �r�-�u�|�b�1�b�r�-�m�|�v �P���·�”�–�Q�7 �l�;�-�v�†�u�b�m�] �]�b�u�t�v�= �-�|�|�b�|�†�7�;�v �|�o�‰�-�u�7�v �"�$����
�-�m�7 �"�$���� �1�-�u�;�;�u�v�: �)�_�;�m �=�b�t�t�b�m�] �|�_�o�v�; �t�†�;�v�|�b�o�m�m�-�b�u�;�v �]�b�u�t�v �_�-�7 �|�o �;�Š�r�u�;�v�v �|�_�;�b�u �-�]�u�;�;�l�;�m�|
�‰�b�|�_ �- �v�;�| �o�= �v�|�-�|�;�l�;�m�|�v �†�v�b�m�] �- �”�J�r�o�b�m�| ���b�h�;�u�| �v�1�-�t�;�7 �‰�b�|�_ �• �0�;�b�m�] �|�_�; �t�;�-�v�| �=�-�ˆ�o�†�u�-�0�t�;
�u�;�v�r�o�m�v�; �-�m�7 �” �0�;�b�m�] �|�_�; �l�o�v�| �=�-�ˆ�o�†�u�-�0�t�; �u�;�v�r�o�m�v�;�: �$�_�; �u�;�v�†�t�|�v �-�u�; �r�u�;�v�;�m�|�;�7 �b�m �|�_�;
�=�o�t�t�o�‰�b�m�] �|�-�0�t�;�9



�$�-�0�t�; �”�:�"�o�l�; �v�|�-�|�b�v�|�b�1�v �=�u�o�l �r�-�u�|�b�1�b�r�-�m�|�v�= �r�u�; �-�m�7 �r�o�v�| �t�†�;�v�|�b�o�m�m�-�b�u�;�v�:

�	�b�l�;�m�v�b�o�m �"�|�-�|�;�l�;�m�| �� �P�"�	�Q
���u�;�J�|�;�v�|

���P�"�	�Q
���o�v�|�J�|�;�v�|

�"�$�����M�b�m�|�;�u�;�v�|�� �-�l �b�m�|�;�u�;�v�|�;�7 �b�m �t�;�-�u�m�b�m�] �-�0�o�†�|
�"�$�����:

�“�7�”�• �P�•�:�•�•�Q�“�7�“�•�P�•�:�u�”�Q

�"�$�����M�;�m�f�o�‹ �V�� �;�m�f�o�‹�;�7 �t�;�-�u�m�b�m�] �"�$���� �|�o�r�b�1�v�“�7�‘�‘ �P�•�:�•�–�Q�“�7�’�•�P�•�:�u�v�Q
�"�$�����M�;�=�=�o�u�| ���-�h�b�m�] �-�m �;�=�=�o�u�| �b�m �l�‹ �"�$����

�v�†�0�f�;�1�|�P�v�Q �b�v �‰�o�u�|�_ �b�|�7 �0�;�1�-�†�v�; �|�_�b�v
�‰�b�t�t �_�;�t�r �l�; �b�m �|�_�; �‰�o�u�h �� �‰�-�m�| �|�o
�7�o �t�-�|�;�u �o�m�:

�“�7�“�– �P�•�:�•�’�Q�“�7�“�•�P�•�:�•�”�Q

�"�$�����M�v�|�†�7�‹ �)�_�-�| �� �t�;�-�u�m �b�m �l�‹ �"�$���� �v�†�0�f�;�1�|�P�v�Q
�b�v �‰�o�u�|�_�‰�_�b�t�; �=�o�u �l�; �0�;�1�-�†�v�; ��
�m�;�;�7 �|�_�b�v �=�o�u �‰�_�-�| �� �‰�-�m�| �|�o �v�|�†�7�‹
�t�-�|�;�u �o�m�:

�“�7�‘�‘ �P�•�:�–�•�Q�“�7�‘�–�P�•�:�v�‘�Q
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