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Introduction 
 
 
 
 

 
 
 

 
The Teaching Quality Indicators (TQIF) respond to the need for an agreed and 
shared approach by the project team to recognise and qualify quality teaching-
learning processes in higher education. A key aspect of this recognition of quality 
teaching is the development and implementation of indicators and metrics agreed 
by international partners. 

The QUALITI project aimed to provide an opportunity for partners to engage 
proactively with the issue of effective teaching-learning processes and to guide 
the definition and development of indicators and outcomes of quality teaching. 
The aim was to contribute to improving the quality of university teaching in 
partner institutions by providing tools and metrics to measure their performance 
to enable institutions to respond to the problems identified by the tests. 

In order to understand the national and international context and the type of 
indicators used, a major review of the literature, in particular of institutional re-
lationships, national and international research and practices, was undertaken, 
which included a collection of secondary qualitative and quantitative data, using 
mixed techniques and content analysis for the construction of a meta-analysis, 
which provided a meta-analytical model and a multi-level data structure to pool 
results (Pastor & Lazowski, 2018). This has clarified how this structure has ex-
panded to better capture some generative mechanisms of quality teaching 
(Cheung 2014; Assink et al., 2016). These reports informed the framework of 
teaching quality indicators, identifying those most suitable to inform the quality 
of teaching-learning processes in an institutional context. This Report outlines a 
set of indicators of the quality of teaching and university learning, also tracing a 
range of descriptors that operationalize the process of transformation from ab-
stract concepts into measurable observations. In the final section of this report, a 
proposal is then attached that contains a corpus of process indicators concerning 
the quality of teaching used internationally and commonly shared. 

The construction of the indicator framework was carried out in three phases: 
the objective of the first phase was to provide a comprehensive overview in terms 
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of what is currently recognised as quality teaching-learning processes at local, na-
tional and international levels. 

As a result of this overview, a selection and classification of the framework of 
quality indicators of teaching at multiple levels within universities, i.e. institu-
tional, planning and individual, has been developed. 

The reports were extensively discussed by the research team, which defined a 
broad mapping of the use that each university partner uses of them and that it 
documented in detail. From this basis, a draft framework of provisional indicators 
used in the literature was then elaborated and widely disseminated, These docu-
ments and process resources were extensively developed by the partner universities 
to guide their subsequent activities. 

The second phase involved all the partner institutions that examined the 
studies on teaching processes and research and learning practices, identifying di-
mensions of teaching quality and elaborating a Framework on which to focus and 
implementing a strategy to establish the level of belonging of the indicator, also 
starting from the experiential contexts of the partner universities. Each university 
established a reference group, conducted an analysis of teaching and learning pol-
icy, processes and practices, and developed expected objectives and outcomes in 
line with its university vision and strategic plans. Partner universities chose dif-
ferent aspects of the framework, agreeing to share evidence, resources and experi-
ences. The combined results of this activity, the experiences and results of each 
of the universities have been extensively documented and, for a «criterion» selec-
tion, have been merged into the Teaching Quality Indicators Framework (TQIF). 

The Teaching Quality Indicators Framework (TQFI) is not and does not pre-
tend to be an exhaustive list of all relevant indicators, but serves to contribute to 
a broader discussion on teaching quality in higher education by addressing the 
need to seek empirical evidence of teaching quality through a rigorous examin-
ation of empirical studies in the literature. 

It does not, therefore, cover all indicators used internally by higher education 
institutions (HEIs), as this would require different steps and analyses.  

TQIF was independently evaluated by external evaluators and laid a solid foun-
dation for subsequent work, providing a valuable resource in terms of studies, ex-
perience and research for adopting a systematic, evidence-based approach to 
identifying quality teaching at partner universities. 

The aim of the project was to develop a system of internationally comparable 
direct indicators and process descriptors, able to detect teaching quality more ac-
curately (RAC.13 (Policy Department B Structural and Cohesion Policies, Uni-
versity quality Indicators: a critical assessment, 2015). The TQFI explored the 
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development of direct indicators of teaching quality in higher education, focusing 
on process indicators, because they help guide decision-making processes in situ-
ation. 

This reconnaissance was carried out starting from two macro-areas of need: 
 

1. making teaching quality transparent and acquire data through evaluation in-
dicators of teaching-focused processes to make performance comparable be-
tween HEIs; 

2. strengthening and enhancing academic teaching through the definition of ref-
erence parameters, linked to specific indicators, able to measure the quality 
levels of teaching in higher education institutions, thus making possible tar-
geted actions to support teaching. 
 
This involved the development of reliable and valid indicators to monitor, 

evaluate and improve teaching and learning practices and to measure the per-
formance of IIS institutions, focusing on dimensions and factors that value teach-
ing quality, in order to develop a continuous improvement strategy. The choice 
of appropriate indicators to assess the quality of teaching has not always been 
simple,  but has been theoretically and empirically supported by the literature. 
Chalmers (2007) states that a high-quality indicator meets several criteria, in-
cluding validity, reliability, relevance to mission and policy, potential for disaggre-
gation, timeliness, consistency between different sources, clarity, and transparency 
with respect to known limitations, accessibility and convenience, comparability 
through adherence to internationally agreed standards. 

Indicators are synthetic measures derived from data. The reconstruction of 
frames of reference plays an important role in structuring indicator sets. The 
Quality Assurance Framework of the European Statistical System develops ten 
quality principles related to the institutional environment (commitment to 
quality), statistical production processes (sound methodology, appropriate proce-
dures, non-excessive burden on respondents, cost-effectiveness) and statistical 
output (relevance, accuracy and reliability, timeliness and punctuality, coherence 
and comparability, accessibility and clarity) (The European Statistical System, 
Quality Assurance Framework of the European Statistical System). 

Regarding the process of selecting indicators for a set, in existing practice, in 
the QUALITI Project, the following European criteria were referred to: 

 
relevance and usefulness for users –
methodological soundness –
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measurability –
Criteria for the set of indicators –
indicators should be consistent and complementary to each other (consist-–
ency) 
indicators should be limited in number (parsimony) –
 

 
 
 
Starting from the Standards and Guidelines for Quality Assurance in the Euro-

pean Higher Education Area (ESG, 2015), the QUALITI project; in this first In-
tellectual Output (IO1) investigated precise types of process indicators used to 
measure the quality of teaching and their adequacy with the aim of identifying 
some «aggregated» factors at institutional, planning and individual level, selecting 
the sub-indices for inclusion. The categories of indicators were defined according 
to the interpretative model. 

The context indicators (defined at IIS level), together with the documentation 
of the partners involved, were described according to the structural characteristics 
of the partner universities, using different tools, including the Working Material 
(Box 1), which proved to be a valuable tool in the start-up phase of the project, 
when internal and external quality assurance in the partner institutions were 
examined, educational objectives and standards, completion rates, distribution 
of graduates, structure of institutions, etc.). 

The process indicators concerned characteristics of the teaching-learning pro-
cesses of the Universities based on aggregates of data collected at lower levels, such 
as curricular priorities, structural investments for the monitoring and evaluation 
of teaching, for the promotion of training and professional development of uni-
versity professors, in terms of pedagogical and methodological-didactic skills with 
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which to carry out practices focused on teaching and centered on the character-
istics of the student, attentive to the teaching of the sector (disciplinary) and to 
the different types of teaching activities provided (teachings, laboratories and in-
ternships). This is also by paying attention to the promotion of effective incentive 
structures and human resources policies at institutional level, which favor the 
training and exchange of appropriate practices at international level, with par-
ticular regard to those focused on the use of active methodologies and innovative 
strategies, to those that provide interdisciplinary approaches, thus aiming at the 
definition of new forms of planning and evaluation of the curriculum. In this 
sense, the project is fully in line with the priorities related to the development of 
concrete data and the promotion of high-level teaching, as it has sought to en-
courage and stimulate innovation processes. 

The TQIF responds, therefore, to the objective of developing agreed indicators 
and metrics with the main result of creating, using and implementing a concep-
tual framework of indicators and descriptors of the quality of teaching and teach-
ing-learning processes that could be descriptive of the university contexts 
examined, with the advantage of producing robust data that could be compared 
with other studies, if appropriate. The framework also identified systems and pro-
cesses that support and enhance the quality of teaching. 

Considerable work was done to develop such measures and indicators which 
were used to achieve the other project results. 
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I. 
Context 

 
 
 
 
 
 

QUALITI project partners created an initial robust and effective quality frame-
work that was implemented with subsequent revisions. In the field of higher edu-
cation, in fact, much has been achieved in terms of the scientific corpus of 
reference, as well as in terms of the collection of quality indicators developed by 
external international accreditation agencies, which have always been taken into 
due consideration as a reference. The process of collecting national and inter-
national data through the Assessment Framework Indicators (AFI) has evolved in 
its current form to improve the quality of the data collected. 

In the field of higher education, much has been achieved and recognized at 
national and international level, including in terms of surveys, regarding the first 
systematic initiatives and data collection processes, which have evolved over time 
in their current forms to progressively improve the quality of the data collected.  

The introduction of the Teaching Quality Indicators Framework (TQIF) (IO1) 
focused the attention of the partners precisely on the quality of the teaching-
learning processes and on the measures used to evaluate them. The project group 
proposed a framework of indicators for higher education in some discussion 
papers which then saw its final composition in this Report. 
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II. 
Teaching and learning trends and processes:  

Teaching Quality Indicators Framework 
 
 
 
 

A trend observed in all partner countries is the presence of national accreditation 
systems, processes and audits and requirements to provide information on a 
number of indicators on teaching quality, but not always process. Many of the 
trends noted in reviews of international quality teaching and learning practices 
are well established in the higher education sector.  

The TQIF aims to provide an informed contribution to the debate on the use 
and validity of the process indicators currently applied to measure the quality and 
effectiveness of university teaching. It covers education-related indicators, includ-
ing learning and teaching, but also overall experience and learning environment, 
providing an overview of indicators related to teaching-learning processes used 
to reflect on the challenges associated with the various ways in which indicators 
are currently used, but also with the overall experience of quality teaching and 
learning environments.  

 
 

2.1 Literature and data collection and management 
 

Identifying sound and reliable indicators of teaching and learning quality remains 
a major challenge for HEIs. 

The TQIF was drawn up on the basis of information from different sources. 
Theoretical research and preliminary analysis were conducted involving the col-
lection of secondary qualitative-quantitative data, using mixed techniques and 
content analysis. The following were carried out: 
1. a literature review, with which a synthesis of themes and problems and analyses 

by subgroups of factors was obtained; 
2. a meta-analysis of the evidence studies that provided a systemic picture of the 

differences in the results and variation in the characteristics of the study; 
3. collection of students’ opinions on its effectiveness. a literature review, with 

which a synthesis of themes and problems and analyses by subgroups of factors 
was obtained; 
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4. a meta-analysis of the evidence studies that provided a systemic picture of dif-
ferences in results and variations in study characteristics; 

5. collection of students’ opinions on its effectiveness. 
 
Bibliographic searches were conducted to identify significant sources of in-

formation relevant to the quality of teaching and learning in terms of evidence 
on the specific policies and practices of institutions, governments and other or-
ganizations, regulatory levels for quality control, accreditation etc. They were also 
researched by country, institutional, programming and individual level, standards, 
indicators and evidence identified as relevant to quality teaching and learning 
that also documented the associated systems. 

Data were found for indicators and measures and for the processes by which 
they were implemented. The methodological and didactic skills related to the 
teaching-learning processes of the university professor were also investigated, with 
particular attention to teaching functions. 

A number of measures have been adopted concerning: 
1. The conceptual framework of the quality of teaching as an opportunity for 

understanding, development and enhancement; 
1. Indicators contributing to the development of effective teaching-learning prac-

tices; 
1. Processes and direct indicators that can be generalized; 
1. An evidence-based approach. 

 
Indicators were examined at local, national and international level, using pre-

cise shared quality models, and sets of indicators present in national and inter-
national comparative reports, produced as a result of specific studies and evidence 
research, were analyzed, supplemented by selections of data from centrally col-
lected and publicly available information, sometimes accompanied by additional 
information from a range of sources. In particular, a series of cross-explorations 
have been launched on the Reports of the quality assurance agencies to identify 
the indicators related to the learning and teaching they use and how they use 
them. 

 
 

2.2 Indicators in higher education 
 

The use of indicators in higher education that measure the effectiveness or quality 
of teaching is increasing precisely because there is a great demand for evidence-
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based evaluations and decision-making. Indicators are used to understand the 
«functioning» of quality teaching as a whole at a specific level of education or 
program or classroom. 

Generally, indicators are used by the IISs for five main reasons: 
1. To monitor its performance for comparative purposes; 
2. To facilitate the evaluation of institutional work; 
3. To promote forms of internal institutional self-assessment; 
4. To provide information for external quality assurance audits; 
5. To provide information for accountability and reporting purposes at national 

systemic level. 
 
The reasons for such reasons differ at the national or state level, where they 

are often designed to: 
1. ensure accountability for the use of public funds; 
2. improve the quality of higher education provision; 
3. stimulate the upward growth of institutions; 
4. verify the quality and start-up of new institutions (initial accreditation); 
5. assign institutional status; 
6. guarantee relations between the State and institutions; 
7. facilitate international comparisons. 

 
These different reasons for the use of indicators between governmental and 

national institutions and organizations can also lead to generating disagreements 
on the most appropriate indicators that help identify quality teaching and learn-
ing. However, they also provide an overview of common and divergent focal 
points regarding teaching depending on the type of indicator used. 

The project team also discussed the challenges associated with the various ways 
in which indicators are currently used. 

 
 

2.3 Definition of process indicators 
 

Considering the difficulty of identifying appropriate indicators to measure teach-
ing and promote quality teaching (Strang et al., 2016), the Teaching Quality In-
dicators Framework, far from being considered an exhaustive tool, can be 
considered a key resource for measuring the achievement of strategic and oper-
ational objectives in process-oriented institutions. 

As is known, an indicator can be defined as a tool that helps both to have a 
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sense of the state of an educational phenomenon and to report on that status to 
the entire academic community. It is a processed information that helps to clarify 
the nature of the phenomena studied, whose characteristics are: 
1. relevance; 
2. the ability to summarize information without distortion; 
3. the coordinated and structured character, which allows it to be related to other 

indicators for an overall analysis of the system; 
4. accuracy and comparability; 
5. reliability. 

 
With reference to quality education, it should make it possible to measure 

how far or close one is to a goal, identifying problematic or unacceptable situ-
ations. Quality education lacks clear definitions and, in a sense, cannot be dis-
connected from the debate on quality or quality culture in higher education, 
which remains a controversial battleground. Some scholars view teaching as a 
process that depends on what is taught and other situational factors. In this in-
terpretative framework, a system of indicators on teaching and its quality can be 
understood as a «control panel», which facilitates the identification of problems, 
allowing comparisons between fields, over time and with commonly accepted 
standards, providing information on the degree to which the quality objectives 
of teaching and learning are achieved within the IISs. 

 
 

2.4 Types of indicators 
 

There is general agreement in the literature on the different types of indicators, 
which are: 
1. Context indicators; 
2. Input indicators; 
3. Process indicators;  
4. Output indicators (Scheerens, Luyten, & van Ravens, 2011). 

 
These indicators can be more broadly classified as quantitative and qualitative 

indicators. Chalmers (2008) provides a detailed description of the types of per-
formance indicators and their origins. The tripartite set of indicators - structural, 
process and result - is not lacking in the literature, especially structural (input) 
and result (learning assessments).  

The problem concerns process indicators (quality measures of education) be-
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cause they are more difficult to define and measure. However, while qualitative 
result and process indicators are more penetrating and accurate in measuring 
methods and quality of teaching and learning, they are not frequently used, as 
quantitative input and output indicators are more easily measurable. This has re-
sulted in an inappropriate reliance on less informative, quantitative, input and 
output performance indicators. In line with the literature and with what has been 
done by European international organizations, the most frequent use is that of 
quantitative indicators, especially inputs and outputs. The performance indicators 
currently used by IISs are generally chosen because they are easily quantifiable 
and available (Sizer, Spee, & Bormans, 1992). Hence the importance of integrat-
ing them, in the QUALITI project, with those of process and context, each of 
which has different characteristics and objectives, but in fact all are operationally 
related. The systems of indicators, whether at national, institutional or university 
level, often incorporate, therefore, those of input and output that serve to inform 
on decision-making processes and to evaluate quality. The importance of restoring 
a balance between them, starting from a focus on process and direct indicators, 
is particularly significant at national level to avoid unintended consequences.  

It is clear, however, that, although the indicators can represent trends and reveal 
important aspects of the IISs, they are not always able to provide exhaustive ex-
planations capable of returning clear representations of quality teaching and its 
dimensions, since the complexity of the construct and the factors associated with 
it is such as to make it necessary to use multiple sources of information that can 
be able to grasp problems, to diagnose critical issues and to advance interventions 
and solutions.  

In fact, the indicators must also be interpreted in the light of contextual in-
formation referring to institutional work. In this sense, the measurement of the 
quality of teaching and learning in the field of IISs involved in the QUALITI 
project the choice and use of significant indicators to inform individual, pro-
gramming and institutional performance, allowing to inform the development 
of strategic decision-making, resulting in measurable improvements. However, 
while national and international institutions move within this debate, attempts 
continue to be made to pursue the path of identifying «direct» measures, which 
reliably inform about the quality of teaching and learning in higher education, 
so as to obtain relevant information. Process measures and indicators are the most 
promising, which are found in institutional, programming and teaching practices, 
which are the core of the QUALITI project and the TQIF. 

In the appendix are some synoptic tables of Indicators of the quality of teach-
ing present in the literature (Appendix 1-4). 
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2.5 Institutional focus on indicators of teaching and learning processes 
 

The QUALITI Project focused its efforts on the possibility of undertaking active 
strategies to succeed in: 
1. improving the quality of teaching (especially in relation to the variability and 

variety of students’ characteristics, particularly those who are weak, socio-econ-
omically disadvantaged, etc.); 

2. actively involving and stimulating university teachers to undertake an educa-
tional commitment in favor of all students, especially those belonging to dis-
advantaged groups; 

3. involving partner IISs in the creation of quality education pathways and teach-
ing-learning processes that meet the needs of students of all categories and 
ages; 

4. taking into account the teaching mission of the University and the institutional 
values linked to it, taking into account a variety of contexts and approaches. 
 
Focusing on the quality of teaching-learning processes and on the centrality 

of the target audience of education, i.e. students, the QUALITI Project provides 
an important point of view to account for the dimensions of quality teaching for 
the implications it produces on learning. However, it cannot be forgotten that 
this is a path in progress and that progression must be part of any set of key in-
dicators of quality teaching and a quality learning experience.  

A key aspect of the recognition of quality teaching is, in fact, precisely the de-
velopment and implementation of indicators and metrics agreed at different levels; 
This also applies to the partners of the QUALITI project, which provided an op-
portunity to engage proactively with issues relating to the recognition of quality 
teaching and to guide partner institutions in developing indicators, albeit pro-
visional, which can lead to clarification of the characteristics of quality teaching. 
This also allowed the research team to put forward specific proposals to improve 
the quality of teaching and training of university professors in partner universities, 
providing conceptual tools and metrics to measure their practices and allow in-
stitutions to respond to problems identified by the set of evidence collected. 

This systematic approach has been supported and accepted by all to ensure 
the development of a process-based quality culture and the need to exploit a con-
ceptual model capable of enhancing the quality of teaching and learning in 
partner institutions and its culture while enhancing the quality of students’ uni-
versity learning and experience.
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III. 
Methodology, results and implementation processes 

 
 
 
 
 

3.1 Research and development of switchboards  
 

The research was carried out by an international research team under the direction 
of the project leader and in consultation with the project team in mixed and on-
line mode and through the tools of the network, including bilateral meetings with 
partners. The research formed the basis of the reports produced in phase 1, in 
which the first framework of teaching quality indicators (TQIF) was built. Sys-
tematic and detailed tables of indicators were developed to show how dimensions 
could be used to detect the teaching of quality through multi-level scanning and 
areas and subsequently guide and disseminate the use of indicators to orient, re-
view and improve practices. These tables were then summarized in tables of in-
dicators for each of the identified dimensions (Table 1). The reports also identified 
potential benchmarks and national indicators. The provisional framework of in-
dicators was then revised in the light of the comments received from the research 
team and was subsequently used by the partner universities for the realization of 
subsequent Intellectual Outputs. 

 
 

3.2 Results: framework research and development 
 

Development of the teaching quality framework  
The procedures, reports and documents mentioned above contributed to the de-
velopment of a framework, resources and tools that helped partner universities 
to review ideas and principles regarding their teaching and learning systems, pol-
icies and processes and to put themselves on the path of change, where necessary, 
with the contribution of partners from other project partner organizations who 
have taken on the role of «vigilant» contributors in the framework of the indica-
tors referring to the quality dimensions identified. 

These dimensions and indicators have led, in subsequent Intellectual Outputs 
(IO2 and IO3), to be further divided into sub-processes, at different levels, within 
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the institution with respect to: 
politics and institutional didactic logic; –
politics and departmental didactic logic; –
politics and teaching logic at peripheral level (degree course and teachers); –
the didactic profile of the university professor; –
to the student’s profile; –
the training and didactic preparation of university professors; –
the methodological and didactic skills of the teachers; –
curricular processes; –
the language of instruction; –
teaching/learning processes; –
didactic design; –
evaluation and evaluation processes; –
didactic communication; –
the didactic report; –
didactic management; –
the didactic organization; –
teaching practices; –
innovative teaching; –
collaboration/sharing; –
tutoring/mentoring; –
quality teaching; –
the role of stakeholders; –
to stakeholders. –
 
 

3.3 Context and institutional systems 
 

An institutional context is characterized by a commitment to the enhancement, 
transformation and innovation of teaching. It is a key dimension of quality teach-
ing and learning, with reference to the assessment of the levels of satisfaction and 
experience of university institutions, teachers, students and all other staff. Measur-
ing student experience and satisfaction is currently a common indicator of the 
quality of teaching and learning. However, research shows that it provides a li-
mited amount of information about the institution. Other dimensions, such as 
climate, community involvement, etc., are all elements on which other clusters 
of indicators with a strong alignment with teaching and student learning can be 
built (see Appendix 2 and 3 for full review and references). 
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In-depth research on direct indicators and internationally comparable process 
descriptors, able to detect with greater precision the quality of teaching (RAC.13 
(Policy Department B Structural and Cohesion Policies, University quality Indi-
cators: a critical assessment, 2015), has also allowed to derive indications on: 

characteristics of university teaching; –
institutional policies for the enhancement of teaching; –
professional development of university lecturers; –
institutional efforts to improve the professional development of university lec-–
turers. 
 
For each dimension of quality education, a framework of indicative indicators 

for that dimension at that level is developed. Each table outlines the expanded 
indicators in more detail in checklists for each level so that the institution can 
serve to evaluate its processes and practices, identifying specific measurements 
when necessary. While indicative measurements are indicated with a particular 
dimension, it may be useful to study the relationships between dimensions and 
levels. Each university is asked to consider indicators and levels as indicative rather 
than prescriptive requirements.  

 
 

3.4 Indicators of the teaching quality framework 
 

Phase 2 of the project developed the framework of indicators of the quality of 
teaching-learning processes, on which a detailed review of practical policies and 
teaching-learning processes was carried out, which were shared throughout the 
group. In addition, resources and tools were communicated and made available 
to the entire team. 

Process indicators are the most practical, useful and appropriate measures of 
the quality of teaching and learning within IIs (Chalmers & Thomson, 2008) 
and provide an understanding of the current dimensions and practices of quality 
teaching, informing about aspects, elements, initiatives and policy decisions that 
lead to the improvement of teaching and its quality (Kuh, Pace, & Vesper, 1997).  

Based on the literature review, the TQIF contains summary tables of quality 
indicators for the identified dimensions. Dimensions and indicators have been 
divided by level: institutional, programmatic and individual. The ways in which 
quality teaching is recognized at institutional, departmental/faculty and individual 
planning levels, at local, national and international levels, were also examined. 
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IV. 
Promoting the culture and quality  

of teaching culture 
 
 
 
 

4.1 Indicators in progress 
 

The indicators obtained can also be interpreted as the mirror of an institutional 
culture of teaching quality, which is characterized by a commitment to the enhance-
ment, transformation and innovation of teaching-learning processes aimed at: 

monitoring their performance in the comparison; –
facilitating valuation operations; –
producing self-assessment models; –
ensuring the continuous improvement of the institution (Chalmers, 2008; –
Kember, 1997; Rowe, 2004); 
providing information and reports for external quality assurance audits and –
accreditation. 
 
To understand the complex nature of educational quality and develop strat-

egies to achieve it, it is necessary to identify precise models of teaching quality 
that are adopted by the institutions concerned. Research on teaching effectiveness 
has yielded fruitful results and has guided many of the improvement efforts. Both 
teaching effectiveness and quality are concepts used to understand a University 
institution’s performance in providing educational services. Underlying these 
models there are several concepts that can be used to deepen understanding of 
teaching. 

 
 

4.2 The process indicators model 
 

The process indicator model assumes that a teaching is of high quality if its in-
ternal functioning is smooth, functioning and integral, and implies an internal 
institutional transformation that enables teaching staff to effectively perform the 
task of teaching and students to easily have fruitful learning experiences. The na-
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ture and quality of teaching-learning processes often determine the quality of out-
put and the degree to which planned goals are achieved. In particular, process ex-
perience is often considered as a form of goals and outcomes, where important 
activities or practices within the institution are often considered as important in-
dicators of instructional quality: communication, participation, coordination, 
adaptability, planning, decision-making, social interactions, social climate, teach-
ing methods, classroom management, individualization and learning strategies, 
experiences, and so on. The process generally includes the management process, 
the teaching process and the learning process. Therefore, the selection of indica-
tors can be based on these processes, classified as management quality (e.g., leader-
ship, decision-making process), teaching quality (e.g., teaching effectiveness, 
decision-making process). learning quality (e.g., learning attitudes, attendance 
rate). If there is a clear relationship between institutional process and educational 
outcomes, this model is useful because it guides the choice of criteria for evalu-
ating teaching quality. However, the process model, although it has its limitations, 
such as the difficulty of monitoring processes and collecting and collating related 
data, pays attention to what happens in the institution. 

The following are some direct institutional indicators in use relating to quality 
teaching culture: 

presence of clearly identified degree profiles and internal processes to ensure –
that graduate characteristics are incorporated into curricula and evaluated;  
retention rates; –
presence of clear policies and procedures that address course design, teaching –
methods and assessment. 
presence of assessment systems, where regular, planned and systematic evalu-–
ation of teaching, documents and graduate achievement is undertaken; 
establishment of transparency systems and processes; –
active participation of all actors, faculty, students, administrative and stake-–
holders in the development of teaching quality (atmosphere is positive, pur-
poseful, encouraging, supportive, forward-looking; actions are planned and 
implemented in response to needs; students are appropriately involved and 
are regularly informed of processes and results, etc.); 
presence of university groups and committees that help promote quality teach-–
ing and learning that oversee curriculum development and quality; 
promotion of strong links between teaching, disciplinary teaching and disci-–
plinary research.  
presence of a set of stated and demonstrated elements that connect teaching –
to research. 
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promotion of evidence-based teaching; –
appropriate recognition of quality teaching; –
support and rewards for innovative pedagogy; –
availability of funds for teaching innovation and quality teaching development –
activities; 
promotion of continuing education of faculty from a teaching perspective; –
benchmarking three other institutions; –
benchmarking with other courses and institution that have similar characters –
locally, nationally and internationally; 
involvement of all stakeholders (faculty, students, technical staff, administrative –
staff and external stakeholders) in the accreditation or reaccreditation of loca-
tions, institutions, departments/faculties and degree programs. 
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CO$ J5P#5*;3"18Q$IJCJL$
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'O$A53<4$RPS2:4572N$:+332,4$P5P#5*;3"18Q$:*##2:45*,$
$%&'!()*+%!)+,-.,/0!(!12%(3(/(-4','!*/!%52!*)627%'!*8!%5,'!'%+.4!9'22!:*,/%!#!)2-*;<!;,%5!
%52!:+=:*'2! *8!,/%20=(%,/0!=2'+-%'!8=*1!'%+.,2'!7*--27%2.!%*!(==,>2!(%!(!'+11(=4!*8!
2>,.2/72?!@52!'4'%21(%,7!=2>,2;!7(==,2.!*+%!)4!2(75!:(=%/2=!,'!)('2.!*/!%52!=2'+-%'!
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%O$ ?2:*,-$RPS2:4572N$<2#2:45*,$:354235"$
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5?! L+11(=,P,/0!.(%(!
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7*/'%=+7%,*/! *8! %52!12%(3! (/(-4','!(/.!%52!.28,/,%,*/!*8!%52!R24!'%2:'!*8!%52!8,/(-!
'4'%21(%,7!=2>,2;?!S2!;,--!.,'7+''!5*;!4*+!;,--!:=2:(=2!%52!8,/(-!12%(3(/(-4','!(/.!
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!"#"$%&'()$*&%"*&+)
3-4#&%&'%()*+,-%@#84'4@9%(6#(6#9-4#E;+'%9.#(F#94+@-%6)#8;,4*%(*#G+H4#&.#9-4#56%74*8%9.#
(F#$+*@4'(6+#-+8#F(''(I4H#9-4#F(''(I%6)#@*%94*%+J#

� 3-4# 84'4@9%(6# (F# 9-4# &%&'%()*+,-.# -+8# &446#G+H4# &.# 4K,+6H%6)# 9(# A# 9-4# 2
L4.I(*H8#%6H%@+94H#%6#9-4#%6%9%+'#I(*L#G+94*%+'"#M4'4@9%(6#@*%94*%+#N4.I(*H8#I(*L
G+94*%+'#I4*4J#<0#,"+$-&(.)/0+#&%1O#C0#,"+$-&(.)"2+#0+%&'(O#20#,"+$-"*)3'$04"5
'()#"+*(&(.#/F%*89#@(';G6#9+&'4#6;G&4*#<#&4'(I0"#!6#(;*#84'4@9%(6#@*%94*%+#94+@-4*
F(@;8%6)# (6# '4+*6%6)# %8# H%7%H4H# %6# 9I(J# 6&5+$%&$) &(('2+%&'(# +6H# 6&5+$%&$7
8"5+.'.&$+#) %*+&(&(.9)P4# 8%G,'%F.#9-4# '+89# (64#P4# 8%G,'%F.# %9#;8%6)#+#&*(+H4*
H48@*%,9(*J#,"+$-"*)%*+&(&(.)/M,+6%8-#@*%94*%+#84@(6H#@(';G6#(F#9-4#9+&'4#<0"#3-4
L4.I(*H8#I4*4# +,,'%4H# %6# 84'4@9%(6# (F# +''#Q4F4*46@4# M9+6H+*H8# F(*# R%94*+9;*4
Q47%4I#/9-%*H#@(';G6#9+&'4#6;G&4*#<0"
!6#9+&'4#6;G&4*#C#9-4#);%H4'%64#(F#9-4#L4.I(*H8"

� !6) :"3"*"($") !%+(5+*54) 3'*) ;&%"*+%0*") :"2&"<) 9-4# H48@*%,9(*8# -+74# &446
*4H;@4H# &4@+;84# 9-4.#H%H# 6(9# 844G# 4K@';8%74# 9(#;8#+@@(*H%6)# 9(#?S?#@%9+9%(6
8.894G"#P4#,*(,(84#T# +)+%689# 9-4#<2#H48@*%,9(*8U#G(*4# 8;&@+94)(*%48U# (F# 9-4
H(@;G469):"3"*"($")!%+(5+*54)3'*);&%"*+%0*"):"2&"<)/3+&'4#6;G&4*#20"

� :(*#9-4#84'4@9%(6#(F#9-4#&%&'%()*+,-.#I4#;84H#9-4#&%&'%()*+,-%@#G+6+)4*#(F#9-4
56%74*8%9.#(F#$+*@4'(6+J#="(5"#"1"#!9#+'8(#-+8#+6#(,46#74*8%(6#F(*#6(6V56%74*8%9.
(F#$+*@4'(6+#;84*8"

� W48@*%,9(*8# 9-+9#X46H4'4.# H(48# 6(9# (FF4*#I4*4# +HH4H# &.# -+6H# ;8%6)# !"#$%
'(()*+',*"-

� :%6+''.U# +# 8%6)'4# '%89# I+8# @*4+94H# 9-+9# I+8# 4K,(*94H# %6# +6# 4K@4'# +6H# 9-+9
@(689%9;948# 9-4# H+9+&+84# ,*484694H# %6# 9-%8# *4,(*9"# 3-4# &%&'%()*+,-%@# '%89%6)
H%7%H4H#&.#L4.I(*H8#%8#+'8(#+HH4H#%6#9-%8#H(@;G469"

� 3-4#9(9+'#6;G&4*#(F#469*%48#%8#2TTJ

• Y1#34+@-%6)#Z7+';+9%(6
• [=#34+@-%6)#>;+'%9.
• YA#W%H+@9%@#!66(7+9%(6
• Y[#34+@-4*#3*+%6%6)
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2" Q484+*@-
A" Q4,(*98
D" \9-4*8# /I4&8%94U# (6'%64
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@(6F4*46@48U#9-4848#"""

,"+$-&(.)"2+#0+%&'() 34')5'+*1&2/&)'&2*26+,*+'& C" S;&'%@+9%(68#%6
2" Q484+*@-
A" Q4,(*98
D" \9-4*8# /I4&8%94U# (6'%64
64I8,+,4*U# H%884*9+9%(6# (6
.(;9;&4U# %694*6+9%(6+'
@(6F4*46@48U#9-4848#"""

,"+$-"*)3'$04"5)'()#"+*(&(.) 7--"4'+*1&2*26+,*+'& C" S;&'%@+9%(68#%6
2" Q484+*@-
A" Q4,(*98
D" \9-4*8# /I4&8%94U# (6'%64
64I8,+,4*U# H%884*9+9%(6# (6
.(;9;&4U# %694*6+9%(6+'
@(6F4*46@48U#9-4848#"""

8"#$'+*1&2/)&(#"!/%%"#',& C" S;&'%@+9%(68#%6
2" Q484+*@-
A" Q4,(*98
D" \9-4*8# /I4&8%94U# (6'%64
64I8,+,4*U# H%884*9+9%(6# (6
.(;9;&4U# %694*6+9%(6+'
@(6F4*46@48U#9-4848#"""
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H474'(,G469# (F# +# 8%)6%F%@+69# @-+6)4# %6# 9-4# 94+@-%6)V'4+*6%6)#
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%66(7+9%(6#7+';4#9(#9-4#94+@-%6)V'4+*6%6)#%G,*(74G469#,*(@488#+6H#
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+@+H4G%@#I(*LO#+#F;6@9%(6#*4'+94H#9(#9-4#84*7%@48#%9#,*(7%H48#9(#9-4#
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['#k:7FF'+-! ./-! 2$,'%$,CD*B:,$-! "/-! ",C:B-! ;/-! 5! 2$D$:B$-! ./! <=>?_A/! RC:&$+CBo!
#'DD$+CB!*%':C!:+7G$,B7CY!C$*#M7+OI!nM7#M!F7+iB!n7CM!$))$#C7G$+$BB!D'&$FBe!Y4)(Q*
%,2)34'*5Z)""$2'()8*,57('4)2'-!K<?_A/!MCCEBINN&'7/',ON?>/@=>KN*CC7#/?_/K^K?!

[:$F*(d*B*F-!T/-!5!d*BC,'!XS1k:$1-!`/!<=>??A/!9*!$G*F:*#7H+!&$!F*!#*F7&*&!&'#$+C$!Y!&$!
F*! 7+G$BC7O*#7H+! M'Y/! @7-47%'* 9* 657('()$"-! /V<=A-! =_K(=_@/!
MCCEBINN&'7/',ON?>/??@PN??K_QP>??@^_^PPQQL!

[:$F*(d*B*F-!T/-!X*&7FF'-!p/-!Z*O*+7-!V/-![$,Dm&$1-!./!&$!F*!Z/-!R7$,,*-!0/!d/-!jY#M-!4/-!5!
d*BC,'-! `/! <=>>^A/! d'DE*,*#7H+! &$! F'B! 7+&7#*&',$B! &$! F*! #*F7&*&! &$! F*B!
:+7G$,B7&*&$B/! 1DL@Q* D")2,%3)4),3* '"5* ["$\-,5.,* L$(),49* G$7%"'--! ]<=A/!
MCCEBINN&'7/',ONMCCEINN&]/&'7/',ON?>/@=KLN,:B#/GQ7=/^L!

d*%*FF$,'!V'&,3O:$1-!h/!<=>?KA/!c7G$F!&$!B*C7B)*##7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!#'+!
F'B! B7BC$D*B! &$! $G*F:*#7H+/! 1,2)34'* 5,* 657('()$"-! V]K-! PLK(_>L/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fP>^^=L=!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
d*%$,'! "FD$+*,*-! 0/-! 9F',$+C$! d$8:&'-! ./! &$F! d/-! 5!.',*F$B! 9'1*+'-! 0/! "/! <=>?@A/!

JG*F:*#7H+! &$F! &$B$DE$b'! &'#$+C$! $+! F*! )',D*#7H+! G7,C:*FI! 7&$*B! E*,*! F*!
#'+)7O:,*#7H+! &$! :+! D'&$F'/! 1!6:Q* 1,2)34'* !J,%$'&,%)('"'* 5,* 657('()8"* '*
:)34'"()'-!/<<?A-!=Q?/!MCCEBINN&'7/',ON?>/_^PPN,7$&/=?/?/?@=>Q!

d*+*F$B-! "/! <=>>LA/! 9*! $G*F:*#7H+! &$! F*! *#C7G7&*&! &'#$+C$I! *! F*! $BE$,*! &$! 7+7#7*C7G*B!
q.'+'O,*EM7#r/!1,2)34'*6-,(4%8")('*5,*!"2,34).'()8"*657('4)2'-!F^&,%$*,3N,()'-/!
MCCEINN,$&7$#####/:*%#/D]N!c:DJBE?N#'+C$+7&'(#*+*F$B/MCDF/!

d*+'!T*,#3*-!J/!<=>>_A/!6-*N$%4'#$-)$3*5,-*N%$#,3$%'5$*D")2,%3)4'%)$Q!U#C*$&,'/!

d*,F$BB-!2/!d/!c/(9/!/!d/!=>?_/!<=>?_A/!6P(,--,"(,*)"*7")2,%3)49*'33,33&,"4>*-,'%")".*#%$&*
'\'%5_\)"")".*4,'(;)"./!V':CF$&O$/!

dM*FD$,B-! 2/-! 5! T*,&7+$,-! 2/! <=>?_A/! "+! $G*F:*C7'+! ),*D$n',i! )',! 7&$+C7)Y7+O! CM$!
$))$#C7G$+$BB!*+&!7DE*#C!')!*#*&$D7#!C$*#M$,!&$G$F'ED$+C!E,'O,*DD$B/!L475),3*)"*
657('4)$"'-*62'-7'4)$"-!`]-!L?(^?/!MCCEBINN&'7/',ON?>/?>?QN8/BC:$&:#/=>?_/>=/>>=!

d7B+$,'B(d'M$,+':,-!J/!0/!<=>>LA/!\+*!E,'E:$BC*!7+C$,E,$C*C7G*!E*,*!F*!$G*F:*#7H+!&$!F*!
$+B$b*+1*!$+!$&:#*#7H+!B:E$,7',/!1,2)34'*6-,(4%8")('*5,*!"2,34).'()8"*657('4)2'-!
F^&,%$*,3N,()'-/!MCCEINN,$&7$/:*%#/D]Nc:DJBE?N#'+C$+7&'(#7B+$,'B/MCDF/!

d7B+$,'B(d'M$,+':,-!J/! 0/-![*,,$,*![:BC7FF'B-!./!J/-!5!d*+C'!6$,,$,*-!Z/! 0/! <=>>@A/!6-*
T$%4'#$-)$3*($&$*)"34%7&,"4$*5,*,2'-7'()8"*5$(,"4,/!J:O$+7*!.'+C*FGS+!Z,'Y$#C'B!
d:FC:,*F$B/!

d'CB!d*7D'+-!0/!./-!X7FF*,!.7,-!0/!./-!5!23*1-!0/!./!<=>>=A/!s:g!B$!E,$O:+C*!Y!k:g!B$!
$+C7$+&$I!*+SF7B7B!&$!*FO:+'B!#'+#$EC'B!:C7F71*&'B!$+!F*!$+#:$BC*!&$!'E7+7H+!&$!F'B!
$BC:&7*+C$B! B'%,$! F*! &'#$+#7*/! a$-,4U"* 5,* -'* 16:_D-! /<?A-! _(?=/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=PL@^_5',&$+f^QQL@57+)'fF7+
i!

2*,F7+O(6*DD'+&-!9/!d/!c/(9/!/!2/!=>?K/!<=>?KA/!b,44)".*4,'(;,%*,2'-7'4)$"*%).;4>*\;'4*
%,'--9*&'44,%3*#$%*,##,(4)2,",33*'"5*)&N%$2,&,"4/!a$*#M$,B!d'FF$O$!Z,$BB/!

23*1!"F#*,*1-!;/!<=>>@A/!O$5,-$*N'%'*'74$,2'-7'%*-'*N%S(4)('*5$(,"4,Q!<Z,*]7BA/!

JF71*F&$!9',*-!9$C7#7*l!V$Y$B!dMSG$1-!V/!<=>>LA/!JF$D$+C'B!#F*G$!E*,*!F*!$G*F:*#7H+!&$F!
&$B$DE$b'! &$! F'B! &'#$+C$B/! 1,2)34'* 6-,(4%8")('* 5,* !"2,34).'()8"* 657('4)2'-!
F^&,%$*,3N,()'-/!MCCEINN,$&7$/:*%#/D]Nc:DJBE?N#'+C$+7&'($F71*F&$,$Y$B/MCDF-!

JB#:&$,'!JB#',1*-!a/!<=>>=A/!JG*F:*#7H+!7+BC7C:#7'+*FI!*FO:+'B!):+&*D$+C'B!Y!,*1'+$B/!
J+!X/!X/!`FG*,$1!5!"/! <d'',&B/! /!9S1*,'! <J&B/A-!@'-)5'5*5,* -'3*7")2,%3)5'5,3* 9*
$%),"4'()8"*7")2,%3)4'%)'!<EE/!?>K(?KLA/!"F87%$/!

;$,+S+&$1!&$!F*!4OF$B7*-!0/!d/-!;$,+S+&$1!.',*+C$-!./!d/-!5!d$%,$7,'!9HE$1-![/!<=>?QA/!
2$B*,,'FF'!&$!:+!#:$BC7'+*,7'!&$!#'DE$C$+#7*B!$+!a4d!E*,*!E,')$B',$B!&$!&7BC7+C'B!



89

Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

+7G$F$B! $&:#*C7G'B/! TUP,-_a)4c* 1,2)34'* 5,* O,5)$3* 9* 657('()8"-! `0-! ?K_(?PL/!
MCCEBINN&'7/',ON?>/?=@^_NE7]$F%7C/=>?Q/7PL/>^!

;$,+S+&$1!.*,#M-!"/! <=>??A/!9*!$G*F:*#7H+!',7$+C*&*!*F!*E,$+&71*8$!$+!:+!D'&$F'!&$!
)',D*#7H+! E',! #'DE$C$+#7*B! $+! F*! $&:#*#7H+! :+7G$,B7C*,7*/! 16:DQ* 1,2)34'* 5,*
:$(,"()'*D")2,%3)4'%)'-!0<?A-!??(=P/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?>/Q=?Q!

T*FS+(.*b*B-!"/!<=>?^A/!9*!#*,E$C*!&'#$+C$/!4+BC,:D$+C'!E*,*!F*!$G*F:*#7H+!&$!F*!#*F7&*&!
&'#$+C$/! 6(($L* d* 1,2)34'* @),"4U#)('-! K<_?A-! ?(?P/!
MCCEBINN&'7/',ON?>/__L_N$##'B/+_?/?Q=_L!

T*FS+-!"/tl-!5!T'+1SF$1(T*FS+-!./!̀ /!<=>?PA/!9*!$G*F:*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!
$+!JBE*b*/!R7BC$D*!+*#7'+*F!Y!&7G$,O$+#7*B!C$,,7C',7*F$B/!1,2)34'*5,*657('()8"-!V]]-!
?KQ(?QP/!

T*FF$O'!6$,+S+&$1-!2/-!.*,C3+$1(s:7+C*+7FF*!W*O'-!d/-!9F',$+B!R7DH+-!J/!./-!9F',$+B!
R7DH+-!J/!./-!5!R7DH+-!J/!./!9/!<=>?QA/!V$&!&$!7+G$BC7O*#7H+!$+!&'#$+#7*!&$!F*!
C,*&:##7H+!$#'+HD7#*/!J+!0'Bg!2*+7$F!`FG*,$1!a$,:$F-!R*FG*&',!T,*:!d'DE*+Y-!5!
.*,3*! a$,$B*! a',C'B*! W%Sb$1! <J&B/A-! !""$2'()$",3* &,4$5$-8.)('3* ,"* 5$(,"()'*
7")2,%3)4'%)'>*%,37-4'5$3*5,*)"2,34).'()8"!<EE/!_K_(_PLA/!\+7G$,B7&*&!&$!"F7#*+C$-!
R$,G7#7'!&$!Z:%F7#*#7'+$B/!

T*,#3*![$,,'-!J/-!d'F'D!Z*BC',-!u/-!.*,C3+$1!R'F*+*B-!v/-!R*FF*,gB-!0/-!5!V'#*!.*,C3+-!R/!
<=>??A/! 9*! $+#:$BC*! *F! *F:D+*&'! $+! F*! $G*F:*#7H+! &$! F*! *#C7G7&*&! &'#$+C$! &$F!
E,')$B',*&'/! R7-'* 'J),%4'-! VH<KA-! K(?P/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'NKQ^?PPQ/E&)!

T*,#3*-![/-!X*+7*-!d/-!5!Z7+$&*!U,C$O*-!0/!<=>??A/!62'-7'%*-'*5$(,"()'*,"*-U",'>*%,4$3*9*
($&N-,X)5'5,3*e62'-7'4)".*$"-)",*4,'(;)".>*(;'--,".,3*'"5*($&N-,P)4),3f/!<`<=A-!QK(
@Q/!

T*,,7&'-! UD*,l! ;:$+C$B-! Z/! <=>>LA/! 9*! JG*F:*#7H+! 2'#$+C$/! \+! "E',C$! *! F*!
V$#'+BC,:##7H+!&$!Z,S#C7#*B!Z$&*OHO7#*B!DSB!J)$#C7G*B/!1,2)34'*!J,%$'&,%)('"'*5,*
62'-7'()8"* 657('4)2'-! <<=A-! ?=_(?KQ/!
MCCEBINN,$G7BC*B/:*D/$BN7+&$]/EMEN,7$$N*,C7#F$NG7$nNPQ@>!

T:$,,$,'! .*C'B-! w/! "/-! 5! X$,*! T:*&,H+-! 9/! 0/! <=>>LA/! 9*! JG*F:*#7H+! $+! F*! Z,S]7B!
2'#$+C$!\+7G$,B7C*,7*!d'D'!.$#*+7BD'!Z*,*!"B$O:,*,! F*!d*F7&*&/!M%J)3>*%,2)34'*
5,* @),"()'3* g7&'"'3-! `<??A-! ??>(?P=/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N=LQ?^P?/E&)!

6*D'&7-!d/-! Z*BC',-!X/!./!9/-!5!Z*BC',-!"/!a/!9/! <=>?_-! $+$,'! ?A/!.$&7'B-! Cg#+7#*B! $!
7+BC,:D$+C'B! &$! $G*F:*#7H+! )',D*C7G*! Y! #'DE*,C7&*! &$F! *E,$+&71*8$! $+! $&:#*#7H+!
B:E$,7',/! T,%#)-,3* 657('4)2$3-! V=<?P@A-! ?PQ(?Q?/!
MCCEBINN&'7/',ON?>/?>?QN8/E$/=>?_/?>/>>P!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
0*G7$,-! ;/-! 5! a$8$&',-! a/! <=>>^A/! JG*F:*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'I! $+)'k:$!

D$C'&'FHO7#'!Y!*FO:+*B!*E',C*#7'+$B!&$!F*!7+G$BC7O*#7H+/!63475)$3*3$J%,*657('()8"-!
<]-!@^(?>=/!

0',+$C! .$F7S-! 0$BmB! ./l! T'+1SF$1(R:#M-! 0'Bgl! RS+#M$1(2$FO*&'-! Z/! <=>?PA/! ;*#C',$B!
#'+C$]C:*F$B! k:$! 7+)F:Y$+! $+! $F! &$B$DE$b'! &'#$+C$/!1,2)34'* !J,%$'&,%)('"'* 5,*
62'-7'()8"* 657('4)2'-! =<=$A-! ?L_(?^_/!
MCCEBINN,$G7BC*B/:*D/$BN7+&$]/EMEN,7$$N*,C7#F$NG7$nNK?=P!

9$#'DEC$([$FC,S+-! c/-! 5! V3'B(T*,#3*-! "/! 9/! <=>?_A/! JG*F:*#7H+! &$! F*! E$,#$E#7H+! &$!
$BC:&7*+C$B! Y! &'#$+C$B! &$! F*!27G7B7H+!d7$+#7*B! &$! F*!R*F:&! &$! F*!\+7G$,B7&*&! &$F!
c',C$!*#$,#*!&$!F*B!7++'G*#7'+$B!$+!F*B!E,S#C7#*B!$+!F*!*B7O+*C:,*!Z,'D'#7H+!&$!F*!
R*F:&! Y!Z,$G$+#7H+! &$! F*!J+)$,D$&*&/![*,,*+k:7FF*! <d'F'D%7*A/!L'-75*D")"$%4,-!
V<<KA-!_PL(__@/!MCCEBINN&'7/',ON?>/?PPL=NB:+/K?/K/@_P>!

9$YG*-!W/! J/! <=>?=A/! 9'B! Z',C*)'F7'B! &$!JG*F:*#7H+! #'D'!JBC,*C$O7*! &$! ;',D*#7H+! Y!
JG*F:*#7H+!2'#$+C$/!1,2)34'*!J,%$'&,%)('"'*5,*62'-7'()8"*657('4)2'-!?<?$A-!K=L(
KK@/!MCCEINNnnn/,7+*#$/+$CN,7$$N+:D$,'BNG'F_(+:D?x$N*,C=_/E&)!

9'*71*! 0*,*-!U/!9/-!R',7*!s:78*7C$-! 0/-!5![$FF7&'!.*D*+7-!J/! <=>?QA/!V$&$B!%*Y$B7*+*B!
E*,*!$F!$BC:&7'!&$!F*!7+)F:$+#7*!&$!F*!$G*F:*#7H+!&'#$+C$!$+!$F!,$+&7D7$+C'!*#*&gD7#'!
&$! F'B!$BC:&7*+C$B!&$! F*!;*#:FC*&!&$!4+O$+7$,3*!Y!",k:7C$#C:,*!&$!:+*!:+7G$,B7&*&!
E,7G*&*! #'+)$B7'+*F/! RN7"4,3* D")2,%3)4'%)$3-! ]<?A/!
MCCEBINN&'7/',ON?>/?@?Q=N*:/GQ7?/??Q!

9''+$Y-!"/-!d:DD7+O-!0/-!G*+!2$,!hF$78-!;/-!5!6*,,7B-!h/!<=>?LA/!V$#'+#$EC:*F7B7+O!CM$!
,'F$!')!C$*#M$,B!*B!*BB$BB',BI!C$*#M$,!*BB$BBD$+C!7&$+C7CY/!R33,33&,"4*)"*657('4)$">*
T%)"()N-,3c* T$-)(9* h* T%'(4)(,-! /?<_A-! PP=(PQ@/!
MCCEBINN&'7/',ON?>/?>L>N>^Q^_^Pu/=>?Q/?=QL>^>!

9HE$1!dSD*,*-!"/![/-!T'+1SF$1!9HE$1-!4/-!5!9$H+!6:$,C*B-!d/!&$/!<=>?PA/!Z$,)7F!&$!:+!
%:$+! &'#$+C$/!"EF7#*#7H+! &$! :+! E,'C'#'F'! &$! $G*F:*#7H+! &$! F*B! #'DE$C$+#7*B! &$F!
E,')$B',*&'!:+7G$,B7C*,7'/!1,2)34'*6-,(4%8")('*!"4,%7")2,%3)4'%)'*5,*i$%&'()8"*5,-*
T%$#,3$%'5$-!<=<?A-!?KK(?PL/!MCCEBINN&'7/',ON?>/Q>?LN,$7)'E/?@/?/?^>_K?!

9HE$1!dSD*,*-!"/![/-!T'+1SF$1!9HE$1-!4/-!5!9$H+!Y!6:$,C*B-!d/!&$/!<=>?_A/!\+!*+SF7B7B!
)*#C',7*F! $]EF',*C',7'! E*,*! F*! #'+BC,:##7H+! &$! :+! D'&$F'! &$! 7+&7#*&',$B! &$!
$G*F:*#7H+! &'#$+C$! :+7G$,B7C*,7*/! @7-47%'* 9* 657('()8">* @7-47%,* '"5* 657('4)$"-!
/=<=A-!K_?(KQP/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]C*,Ce#'&7O'f_?@@==_!

9HE$1!Z*BC',-!X/!./!<=>?@A/!JG*F:*#7H+!)',D*C7G*!Y!#'DE*,C7&*!$+!F*!:+7G$,B7&*&I!#F*,7)7(!
#*#7H+!&$!#'+#$EC'B!Y!E,'E:$BC*B!&$!7+C$,G$+#7H+!&$B&$!F*!V$&!4+C$,:+7G$,B7C*,7*!&$!
JG*F:*#7H+! ;',D*C7G*/! T39(;$-$.9c* L$(),49c* h* 657('4)$"-! `<?A-! ??@/!
MCCEBINN&'7/',ON?>/=_??_NEBY$/GP7?/PL_!

9HE$1([*,*8*B-! 2/! ./-! 5! V:71! d*,,*B#'B*-! 0/! <=>>KA/! X*F7&*#7H+! &$F! #:$BC7'+*,7'! &$!
$G*F:*#7H+! &$! F*! &'#$+#7*! :+7G$,B7C*,7*! <dJ2\A/! J+! !"2,34).'()8"* 9* 3$(),5'5!
<T,:E'!J&7C-!EE/!?>=?(?>=@A/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
9HE$1-! d/-! [$+$&7C'-! X/-! 5! 9$H+-! ./! 0/! <=>?QA/! JF! J+)'k:$! &$! d'DE$C$+#7*B! $+! F*!

;',D*#7H+!\+7G$,B7C*,7*!Y!B:!4DE*#C'!$+!F*!JG*F:*#7H+I!9*!Z$,BE$#C7G*!&$!:+!T,:E'!
&$! Z,')$B7'+*F$B! J]E$,C'B! $+! Z$&*O'O3*/! i$%&'()8"* D")2,%3)4'%)'-! H<PA-! ??(==/!
MCCEBINN&'7/',ON?>/P>Q@NR>@?L(_>>Q=>?Q>>>P>>>>K!

9':,$7,'-! R/-!.3O:$1-!./-!5!UC$O:7-!u/! <=>?QA/!2$B$DE$b'! &'#$+C$! $+! F*! $+B$b*+1*!
:+7G$,B7C*,7*I! *+SF7B7B! &$! F*B! 'E7+7'+$B! $BC:&7*+C7F$B/!@7'5,%"$3* 5,* !"2,34).'()8"*
657('4)2'-!=<?A-!__(Q@/!MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N__@=>KQ/E&)!

.*,#$F'!T*,#3*-!d/-!5!d*+CH+!.*Y'-! 4/! <=>??A/!62'-7'()8"*5,-*5,3'%%$--$*N%$#,3)$"'-*
5$(,"4,/!2*G7+#7/!

.*,C3-!0/!<=>?=A/!@%)4,%)$3*N'%'*,2'-7'%*N%$#,3)$"'-&,"4,*'*-$3*5$(,"4,3/!u*,]*a7#//#'D/!
MCCEBINN]*,]*C7#/#'DN#,7C$,7'B(E*,*($G*F:*,(E,')$B7'+*FD$+C$(*(:+(&'#$+C$N!

.*C$'-!0/!<=>>>A/!9*!$G*F:*#7H+!&$F!E,')$B',*&'!Y!F*!O$BC7H+!&$!F*!#*F7&*&!&$!F*!$&:#*#7H+/!
6*#7*!:+!D'&$F'!#'DE,$+B7G'!&$!$G*F:*#7H+!B7BC$DSC7#*!&$!F*!&'#$+#7*/!1,2)34'*5,*
!"2,34).'()8"*657('4)2'-!<0<?A-!@(KP/!MCCEBINN,$G7BC*B/:D/$BN,7$N*,C7#F$NG7$nN?=?P_?!

.*Y',O*! ;$,+S+&$1-! ./! 0/-! 5!.*&,7&! X7G*,-! 2/! <=>>LA/! JG*F:*#7H+! &$! F*! &'#$+#7*I!
*E,']7D*#7H+! *! :+*! ,$*F7&*&! $&:#*C7G*! $+! F*! \+7G$,B7&*&/! 6"3,B'"C'* h'&Nj*
+,'(;)".>* 1,2)34'* )"4,%7")2,%3)4'%)'* 5,* 5)5S(4)('-! /]-! ^^(?==/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK>_P^QP5',&$+f=K=@_>57+)'fF
7+i!

.$&$F-!V/-!5!"Bm+-!V/!<=>?PA/!J+#:$BC*B!&$!$G*F:*#7H+!&'#$+C$!Y!B$BO'B!&$!Og+$,'I!:+!
$BC:&7'! $]EF',*C',7'/! @'-)5'5* 6"* I'* 657('()8"-! `K-! ?@?(?^^/!
MCCEBINN&'7/',ON?>/P>Q@NR>@?L(P_Q_=>?P>>>?>>>>Q!

.$&7+*-! 0/-! `FG*,$1-! 9/-! 5! 23*1-! 0/! <=>?^A/! 4+C$,E,$C*#7H+! &'#$+C$! ),$+C$! *! F*B!
#'+C,7%:#7'+$B!&$!F'B!$BC:&7*+C$B!$+!$F!SD%7C'!:+7G$,B7C*,7'/!T,5'.$.U'*9*L'J,%,3-!
?<-!KK(PL/!

.7C#M$FF-! h/! ./! w/-! 5! .*,C7+-! 0/! <=>?LA/! T$+&$,! [7*B! 7+! RC:&$+C! JG*F:*C7'+B/! TL>*
T$-)4)('-* L(),"(,* h* T$-)4)(3-! ?<<>KA-! QPL(Q_=/!
MCCEBINN&'7/',ON?>/?>?@NR?>P^>^Q_?L>>>>?u!

.'F$,'!9HE$1([*,*8*B-!2/-!5!V:31!d*,,*B#'B*-!0/!<=>>_A/!9*!$G*F:*#7H+!&$!F*!&'#$+#7*!
:+7G$,B7C*,7*/! 27D$+B7'+$B! Y! G*,7*%F$B! DSB! ,$F$G*+C$B/! 1,2)34'* 5,* !"2,34).'()8"*
657('4)2'-!/V<?A-!_@(LP/!

.'+C$,'(Z$&,$,*-! "/(./! <=>?=A/! JF! B7BC$D*! &$! $G*F:*#7H+! &$! F*! &'#$+#7*! Y! &$F!
E,')$B',*&'I! EF*+7)7#*#7H+! Y! ,$*F71*#7H+/! J+! "/! d*BC,'! RS+#M$1-! "/!./! dM'#,H+!
T7,SF&$1-!V/!;$,+S+&$1(d*,,7H+-!2/!T*,#3*!R*+!0'Bg-!./!a/!4O*,C:*!.7,H-!4/!.*,3+!
"F'+B'-!J/!V'*F$B!Z*+7*O:*-!./!2/!V:%7'!&$!.$&7+*-!J/!./!R7$,,*![$+3C$1-!2/!"/!
RS+#M$1(V'&*B!c*G*,,'-!5!d/!R'F3B!Z,7$C'!<J&B/A-!@'-)5'5c*,2'-7'()8"*9*,"(7,34'3*
5,*-'*5$(,"()'*7")2,%3)4'%)'Q!<EE/!?>?(??=A/!9*%',:D/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
.',$+'! UF7G'B-! a7%:,#7'l! ",%$Bm! T*,#3*-! ./! 4/! <=>?_A/! X7B7'+$B! &$! F*B! *:C',7&*&$B!

:+7G$,B7C*,7*B!B'%,$!F*!$G*F:*#7H+!&'#$+C$/!J+!\/!&$!T7,'+*!<J&/A-!O,&$%)'3*5,-*k*
@$".%,3$*!"4,%"'()$"'-Q*DF!k6L+Z*<?Q*I$3*%,4$3*5,*&,X$%'%*-'*,2'-7'()8"!<EE/!P_P(
P_LA/!

.',$+'(.:,#7*-! 0/! "/-! R7FG$7,*! a',,$O,'B*-! W/-! 5! [$F*+&'! Z$&,$b'-! c/! <=>?_A/!
s:$BC7'++*7,$! $G*F:*C7+O! C$*#M7+O! #'DE$C$+#7$B! 7+! CM$! :+7G$,B7CY! $+G7,'+D$+C/!
JG*F:*C7'+!')!C$*#M7+O!#'DE$C$+#7$B!7+!CM$!:+7G$,B7CY/!G$7%"'-*$#*F,\*RNN%$'(;,3*
)"*657('4)$"'-*1,3,'%(;-!`<?A-!_P(Q?/!MCCEBINN&'7/',ON?>/@L=?N+*$,/=>?_/?/?>Q!

.:,7FF'!a',,$#7FF*-!;/!0/-!T'+1*F$1!&$!"F%*-!X/-!5!V71'!.',$+'-!6/!<=>>QA/!62'-7'()8"*
5,-* 5,3,&N,B$* 9* ('%%,%'* N%$#,3)$"'-* 5$(,"4,Q* D"* ,3475)$* ($&N'%'5$* ,"4%,* ?K*
T')3,3*5,*R&,%)('*9*67%$N'/!\+$B#'-!U)7#7+*!V$O7'+*F!&$!J&:#*#7H+!E*,*!"Dg,7#*!
9*C7+*!Y!$F!d*,7%$/!

UF*,C$(",7*B-!W/!"/-!.*&7$&'(dF*G78'-!d/!c/-!5!Z7+7FF*(V'*-!"/!J/!<=>?^A/!JG*F:*#7H+!
&'#$+C$! #'D'! )*#C',! &$! &$B*,,'FF'! E,')$B7'+*F! &$B&$! :+*! E$&*O'O3*! ,$)F$]7G*/!
1,2)34'* 5,* -'* i'(7-4'5* 5,* O,5)()"'-! ]=<KA-! =@@(=L_/!
MCCEBINN&'7/',ON?>/?_PPQN,$G)*#D$&/GQ@+K/Q=_K^!

U,$FF*+*-!9/!<=>>_A/!k'-)5'()8"*5,*)"5)('5$%,3*5,*#7"()$"'-)5'5*,"*-'*N,%3N,(4)2'*5,*-'*
('-)5'5* 7")2,%3)4'%)'! qq2'#C',*F! &7BB$,C*C7'+-! \+7G$,B7&*&! d'DEF:C$+B$! &$!
.*&,7&rr/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f?KQQ?>!

Z*,*&*!V'D$,'-!9/![/!<=>?QA/!R7BC$D*!&$!$G*F:*#7H+!&'#$+C$-!7+BC7C:#7'+$B!&$!$&:#*#7H+!
B:E$,7',! C$#+'FHO7#*I! F7+$*D7$+C'B! &$! #*F7&*&/! T%'P)3* h* L'J,%-! =<?KA-! ?@@/!
MCCEBINN&'7/',ON?>/?^>_KN==?Q>?_^/P?@?!

Z$#M-!R4FG7*!0/l!d7B+$,'B(d'M$,+':,-!J&7CM!0/l!"O:7F*,!R'%$,*+7B-!j/!<=>?=A/!JF!Z',C*)'F7'!
#'D'!4+BC,:D$+C'!$+!F*!JG*F:*#7H+!&$!:+!Z,'O,*D*!&$!;',D*#7H+!2'#$+C$/!1,2)34'*
!J,%$'&,%)('"'*5,*62'-7'()8"*657('4)2'-!?<?$A-!=K>(=KQ/!

Z',C'!d:,,SB-!./! <=>?>A/!4+#F:B7H+!&$! F*!$G*F:*#7H+!&$!$BC:&7*+C$B!#'D'! 7+&7#*&',!&$!
#*F7&*&!7+BC7C:#7'+*FI!*G*+#$B!$+!F'B!mFC7D'B!&7$1!*b'B/!1,2)34'*!J,%$'&,%)('"'*5,*
657('()8"-! ?/<KA/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK?@___>5',&$+f=P_P@^57+)'fF
7+i!

V*D3,$1!T*,1H+-!./!4/-!5!.'+C'Y*!X*,O*B-!0/!<=>?PA/!9*!$G*F:*#7H+!&$!F*!#*F7&*&!&$!F*!
&'#$+#7*! $+! F*! :+7G$,B7&*&I! \+*! ,$G7B7H+! &$! F*! F7C$,*C:,*/! 16:DQ* 1,2)34'* 5,*
:$(,"()'*D")2,%3)4'%)'-!</<=A-!@@/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?P/_QP?!

V$Y$,'-!2/!<=>?PA/!9*!$]#$F$+#7*!&'#$+C$!:+7G$,B7C*,7*/!"+SF7B7B!Y!E,'E:$BC*B!E*,*!:+*!
D$8',! $G*F:*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'/!657('()$"* ll<-! <=<=A-! ?=_(?PK/!
MCCEBINN&'7/',ON?>/_^PPN$&:#]]?/?@/=/??PL=!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
V'DS+-!./-!5!.:,7FF'-!;/!0/!<=>>LA/!9*!JG*F:*#7H+!&$F!2$B$DE$b'!2'#$+C$I!):$+C$!&$!

'E',C:+7&*&$B! $+! $F! #*DE'! $&:#*C7G'/! 1,2)34'* !J,%$'&,%)('"'* 5,* 62'-7'()8"*
657('4)2'-!<<=A-!?(Q/!MCCEBINN,$G7BC*B/:*D/$BN7+&$]/EMEN,7$$N*,C7#F$NG7$nNPQQ=!

V'D$,'(.*,C3+-!V/-!d*BC$8H+(UF7G*-!;/(0/-!5!9HE$1(Z*BC',-!X/!<=>?_A/!27G$,O$+#7*B!&$F!
*F:D+*&'! Y! &$F! E,')$B',*&'! :+7G$,B7C*,7'! B'%,$! F*B! &7)7#:FC*&$B! E*,*! *EF7#*,! F*!
$G*F:*#7H+!)',D*C7G*/!16I!6k6*_*1,2)34'*6-,(4%8")('*5,*!"2,34).'()8"*9*62'-7'()8"*
657('4)2'-!/<<?A/!MCCEBINN&'7/',ON?>/@=>KN,$F7$G$/=?/?/_?Q^!

V:$&*-!./-!5!9*+&$BD*++-!./!<?^^^A/!mg'()'*7"'*"7,2'*(7-47%'*5,*-'*,2'-7'()8"*5,*-$3*
'('5n&)($3o!\c"./!d$+C,'!&$!JBC:&7'B!B'%,$!F*!\+7G$,B7&*&/!

V:71!d*,,*B#'B*-!0/-!.'F$,'!9HE$1([*,*8*B-!2/-!5!V:71-!0/!<=>>_A/!9*!G*F',*#7H+!&$!F*!
&'#$+#7*!:+7G$,B7C*,7*!$+!):+7H+!&$F!B$]'!Y!&$F!#$+C,'!&$!F'B!$BC:&7*+C$B!$+#:$BC*&'B!
<"EE,*7B*F! ')! :+7G$,B7CY! C$*#M7+O! *##',&7+O! C'! &$! B$]! *+&! 7+BC7C:C7'+! ')! BC:&$+CB!
B:,G$Y$&A/!VK<*16MT-!<]<=A-!K>?(K?L/!

RS71-!./! R/-! THD$1-! T/! V/-!5! V:71-!./! `/! <=>?=A/! [$+$)7CB! ')! E$$,! *BB$BBD$+C! *+&!
BC,*C$O7$B! )',! 7CB! E,*#C7#$! *C! :+7G$,B7CY/! 1,2)34'* 5,* 657('()$"-! V?H-! =>Q(=?K/!
MCCEBINN&'7/',ON?>/PPKLN?^LL(_^=u(VJ(=>??(K_^(>^=!

R*F*&'!a*,'&'-!0/!<=>?@A/!@%)4,%)$3*N'%'*-'*,2'-7'()8"*5,*-'*('-)5'5*5,-*N,%3$"'-*5$(,"4,*
,*)"2,34).'5$%*7")2,%3)4'%)$*,"*(),"()'3*5,*-'*'(4)2)5'5*#U3)('*9*,-*5,N$%4,!qq2'#C',*F!
&7BB$,C*C7'+-! \+7G$,B7&*&! &$! .:,#7*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f?_@^PK!

R*D7+'! T*,#3*-! V/-! 5! V7G$,'! T:C7g,,$1-! 9/! <=>?LA/! Z,'E:$BC*! D$C'&'FHO7#*! E*,*! F*!
7++'G*#7H+!Y!$G*F:*#7H+!&'#$+C$/!G$7%"'-*$#*O'"'.,&,"4*'"5*a73)",33*657('4)$"-!
<<KA-!=_^(=@L/!MCCEBINN&'7/',ON?>/K__QPN8D%$/=>?L/>>?L!

R*+!.*,C3+!T:C7g,,$1-!R/-!07Dg+$1!a',,$B-!c/-!5!0$,H+7D'!RS+#M$1([$*C'-!J/!<=>?QA/!9*!
$G*F:*#7H+! &$F! *F:D+*&'! :+7G$,B7C*,7'! $+! $F! JBE*#7'! J:,'E$'! &$! J&:#*#7H+!
R:E$,7',/!R7-'*RJ),%4'-!``<?A-!@(?P/!MCCEBINN&'7/',ON?>/?>?QN8/*:F*/=>?_/>K/>>K!

R*C'-!./-!w$7-!V/!d/-!5!2*,F7+O(6*DD'+&-!9/!<=>>LA/!4DE,'G7+O!a$*#M$,Bo!"BB$BBD$+C!
Z,*#C7#$B! aM,':OM! Z,')$BB7'+*F! 2$G$F'ED$+CI! aM$! d*B$! ')! c*C7'+*F! ['*,&!
d$,C7)7#*C7'+/! R&,%)('"* 657('4)$"'-* 1,3,'%(;* G$7%"'--! `?<KA-! QQ^(@>>/!
MCCEBINN&'7/',ON?>/K?>=N>>>=LK?=>LK?Q^__!

R$,,*+'! 9:+*-! J&+*l! a',k:$D*&*! T'+1SF$1-! "/! 2/! <=>>LA/! 9'B! #:$BC7'+*,7'B! &$!
$G*F:*#7H+!&$! F*!&'#$+#7*!E',! F'B!*F:D+'BI!%*F*+#$!Y!E$,BE$#C7G*B!&$! B:!*O$+&*/!
1,2)34'* 6-,(4%8")('* 5,* !"2,34).'()8"* 657('4)2'-! <K<J]C,*! ?A-! ?(?_/!
MCCEINN,$&7$/:*%#/D]N,$&7$N*,C7#F$NG7$nN=>?N?=@_!

RM*M-!./-!dM$+O-!./-!5!;7C1O$,*F&-!V/!<=>?@A/!dF'B7+O!CM$!F''E!'+!BC:&$+C!)$$&%*#iI!CM$!
#*B$! ')! ":BC,*F7*+! *+&! R#'CC7BM! :+7G$,B7C7$B/!g).;,%* 657('4)$"-! =`<?A-! ??_(?=^/!
MCCEBINN&'7/',ON?>/?>>@NB?>@KP(>?Q(>>K=(]!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
R7$,,*-!0/d-![:$F*(d*B*F-!T/-![$,D3&$1-!./-!R*+C'B(4OF$B7*B-!Z/!<=>>^A/!!&N$%4'"()'*5,*-$3*

(%)4,%)$3* ,* )"5)('5$%,3* 5,* ,2'-7'()8"* 9* '(%,5)4'()8"* 5,-* N%$#,3$%'5$* #7"()$"'%)$*
7")2,%3)4'%)$*,"*-$3*5)34)"4$3*('&N$3*5,*($"$()&),"4$*5,*-'*DF6L@MQ!]<=A-!P^(_^/!
MCCEINNnnn/:%/$&:N'%7E&N7DE',C*+#7*(&$(F'B(#,7C$,7'B($(7+&7#*&',$B(&$(
$G*F:*#7'+(Y(*#,$&7C*#7'+(&$F(E,')$B',*&'():+#7'+*,7'(:+7G$,B7C*,7'($+(F'B(
&7BC7+C'B(#*DE'B(&$(#'+'#7D7$+C'(&$(F*(:+$B#'N!

R7FG$,'!.7,*DH+-!./!<=>>KA/!D"*,3475)$*3$J%,*,-*N%$#,3$%'5$*7")2,%3)4'%)$>*2'-)5'()8"*
5,* 7"'* ,3('-'* N'%'* ,2'-7'%* -'* &$4)2'()8"* 5$(,"4,! qq2'#C',*F! &7BB$,C*C7'+-!
\+7G$,B7&*&!&$!c*G*,,*rr/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f?K__LP!

a$8$&',-!;/!0/!<=>>>A/!JG*F:*#7H+!&$!F*!&'#$+#7*!&$F!E,')$B',*&'/!J+!;/!0/!a$8$&',!<J&/A-!
@'-)5'5*,57('4)2'*9*,&N-,$*,"*($"4,P4$3*&7-4)(7-47%'-,3Q!<EE/!^K(?=PA/!R$,G7#7'!&$!
E:%F7#*#7'+$B!&$!F*!\+7G$,B7&*&!&$!R*+C7*O'!&$!d'DE'BC$F*/!

a'D*B-! d/-! 5! 0$BB'E-! a/! <=>?^A/! RC,:OOF7+O! *+&! 8:OOF7+OI! *! #'DE*,7B'+! ')! BC:&$+C!
*BB$BBD$+C!F'*&B!*#,'BB!,$B$*,#M!*+&!C$*#M7+O(7+C$+B7G$!:+7G$,B7C7$B/!R33,33&,"4*h*
62'-7'4)$"* )"* g).;,%* 657('4)$"-! ``<?A-! ?(?>/!
MCCEBINN&'7/',ON?>/?>L>N>=Q>=^KL/=>?L/?PQKK__!

a,yi*+-! 2/! <=>?@A/! s:*F7CY! 7+&7#*C',B-! *! +$n! D$CM'&! )',! CM$! $G*F:*C7'+! ')! C$*#M7+O!
E,*#C7#$! 7+! C$*#M$,! $&:#*C7'+! E,'O,*DD$B! 7+! RF'G$+7*I! *+! $]*DEF$! ')! k:*F7CY!
7+&7#*C',B! )',! B#M''F! D$+C',B! z! $]C$,+*F! D$+C',B/! 1,2)34'* ,-,(4%8")('*
)"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! /K<=A-! QK(@@/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N_^QQ@>K/E&)!

a:,:FF-!./-!5![:]*,,*7B-!./(V/!<=>?LA/!9*!$G*F:*#7H+!&$!F*!&'#$+#7*!$+!F*B!:+7G$,B7&*&$B!
Em%F7#*B!#*C*F*+*BI!*+SF7B7B!#'DE*,*C7G'!&$!F'B!&/!1,2)34'*5,*657('()8"*9*:,%,(;$-!
<=/!MCCEBINN&'7/',ON?>/?KPPNVJW2=>?L/?@/=KPLP!

X7FF*! RS+#M$1-! "/! <=>>LA/! 9*! $]#$F$+#7*! &'#$+C$! a$*#M7+O! $]#$FF$+#$/! 1,2)34'* 5,*
657('()8"-!F^&,%$*,P4%'$%5)"'%)$-!?@@(=?=/!

X7FF*,! "+O:F'-! 9/! ./-! \+7%$,CB7C*C$*-! 2/-! 5! 4+BC7C:C:*-! 6/! j/! <=>>>A/! 62'-7'()8"* 5,-*
5,3'%%$--$* N%$#,3)$"'-* 5$(,"4,* ,"* ,-* ,34'5$* 5,* -'3* '74$"$&U'3/! \+7G$,B7&*&! &$!
2$:BC'/!4dJtI!.$+B*8$,'/!

X7FF*,,'$F-!X/!"/-!5![,:+*-!2/!X/!<=>?@A/!d'DE$C$+#7*B!Z$&*OHO7#*B!k:$!d*,*#C$,71*+!*!
:+! 2'#$+C$! \+7G$,B7C*,7'! &$! J]#$F$+#7*I! \+! JBC:&7'! &$! d*B'! k:$! 4+#',E',*! F*!
Z$,BE$#C7G*! &$! 2'#$+C$B! Y! JBC:&7*+C$B/! i$%&'()8"* D")2,%3)4'%)'-! <K<PA-! @_(^Q/!
MCCEBINN&'7/',ON?>/P>Q@NR>@?L(_>>Q=>?@>>>P>>>>L!

X7B%*F(d*&*G7&-! 2/-! .$+&'1*(.$+&'1*-! "/-! 5! d',,$&',(d*,,*B#*F-! h/! <=>?_A/!
JG*F:*#7H+! &$F! &$B$DE$b'! &'#$+C$!D$&7*+C$! $F! *+SF7B7B! $+G'FG$+C$! &$! &*C'BI! :+!
$BC:&7'! &$! #*B'/! 6F+1ROR:M-! <<<=A-! =?L(==_/!
MCCEBINN&'7/',ON?>/?L>P?N$+C,*D*&'/=>?_G??+=/===?Q!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
w*++$,-!a/-!5!Z*FD$,-!J/!<=>?_A/!Z$,B'+*F7B7+O!F$*,+7+OI!J]EF',7+O!BC:&$+C!*+&!C$*#M$,!

E$,#$EC7'+B!*%':C! )F$]7%F$! F$*,+7+O!*+&!*BB$BBD$+C! 7+!*! )F7EE$&!:+7G$,B7CY!#':,B$/!
@$&N74,%3* h* 657('4)$"-! 00-! K_P(KQ^/!
MCCEBINN&'7/',ON?>/?>?QN8/#'DE$&:/=>?_/>@/>>L!

w7FF7B-! 0/-! "&7$-! 9/-! 5! hF$+'nBi7-! X/! <=>?KA/! d'+#$EC:*F7B7+O! C$*#M$,Bo! *BB$BBD$+C!
F7C$,*#7$B!7+!*+!$,*!')!#:,,7#:F:D!*+&!*BB$BBD$+C!,$)',D/!+;,*R734%'-)'"*657('4)$"'-*
1,3,'%(;,%-!`K<=A-!=P?(=_Q/!MCCEBINN&'7/',ON?>/?>>@NB?KKLP(>?K(>>L^(^!

,JFLSOPQ)TMF;O,H)

"F$O,$! &$! F*! V'B*-! U/! ./-! 5! X7FF*,! "+O:F'-! 9/! ./! <=>>LA/! @$&N,4,"()'3* N'%'* -'*
#$%&'()8"*5,*5$(,"4,3*7")2,%3)4'%)$3Q!"F87%$/!

`FG*,$1!d*BC7FF'-!0/!9/-!.*,C3+$1!\B*,,*F&$-!./!0/-!T'+1SF$1!T'+1SF$1-!6/-!5![:$+$BC*&'!
;$,+*+&$1-!./!<=>?@A/!JF!*E,$+&71*8$(B$,G7#7'!$+!F*!)',D*#7H+!&$F!E,')$B',*&'!&$!
F*B! :+7G$,B7&*&$B! $BE*b'F*B/! 1,2)34'* ,3N'B$-'* 5,* N,5'.$.U'-! =?<=Q@A-! ?^^(=?@/!
MCCEBINN&'7/',ON?>/==__>NVJZ@_(=(=>?@(>=!

`FG*,$1! a$,:$F-! 0/! 2/-! a',C'B*! W%Sb$1-!./! a/-!5! Z$FF3+! [:*&$B-! c/! <#'',&/! /! <=>?_A/!
!"2,34).'()8"* 9* T%$N7,34'3* !""$2'5$%'3* 5,* 1,5,3* DR* N'%'* -'*O,X$%'* :$(,"4,/!
MCCEINN,:*/:*/$BN&BE*#$NM*+&F$N?>>P_NPP^=Q!

"D*&',-!0/!"/!<d'',&/!/!<=>?=A/!I'*#$%&'()8"*5,-*N%$#,3$%'5$*"$2,-*,"*-'*D")2,%3)5'5*
5,*a'%(,-$"'/!U#C*$&,'/!

",*D%:,:1*%*F*-!Z7F*,l!6$,+S+&$1!d*BC7FF*-!V$Y$Bl!`+O$F(\,7%${-!4/!d/!<=>?KA/!.'&$F'B!
Y! C$+&$+#7*B! &$! F*! )',D*#7H+! &'#$+C$! :+7G$,B7C*,7*/! 1,2)34'* 5,* @7%%)(7-7&* 9*
i$%&'()8"*5,-*T%$#,3$%'5$Q-!<=<KA-!KP_(K_@/!

",*D%:,:1*%*F*-!Z/-!.*,C3+$1!T*,,7&'-!d/!"/-!5!T*,#3*!Z$7+*&'-!V/!<=>?KA/!9*!)',D*#7H+!
&$F! E,')$B',*&'! :+7G$,B7C*,7'! $+! JBE*b*I! $G'F:#7H+! Y! E$,BE$#C7G*B/! 657('()8"-!
//<PKA-!@(=_/!MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N_>_Q^?>/E&)!

[$+$&7C'!"+C'F3-! X7#$+C$l! 4D%$,+H+!.:b'1-! ;,*+#7B#'! Y! ;gF$1!V'&,3O:$1-! [/! <=>>?A/!
c$#$B7&*&$B!Y!E,'E:$BC*B!&$!)',D*#7H+!&$F!E,')$B',*&'!+'G$F!&$!F*!\+7G$,B7&*&!&$!
[*,#$F'+*/!1,2)34'*5,*@7%%U(7-7&*9*i$%&'()8"*5,-*T%$#,3$%'5$-!?<=A-!?(=_/!

[F*+#'!J+#'D7$+&*-!;/!0/-!5!9*C',,$!.$&7+*-!./!0/!<=>>LA/!9*!*E:$BC*!E',!F*!$]#$F$+#7*!
$+!F*!)',D*#7H+!E,S#C7#*!:+7G$,B7C*,7*!&$!):C:,'B!E,')$B',$B/!6L6p>*63475)$3*3$J%,*
,57('()8"-! <?-! @(=^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=@QL@PK5',&$+fKP>KK@57+)'fF
7+i!

[',,*B#*-![/!0/-!.'Y*-!0/!9/!./-!5!9*%*'-!a/!./!<=>?QA/!9*!C,*+B)',D*#7H+!&$F!B*%$,!$+!
F*!$+B$b*+1*!:+7G$,B7C*,7*/!\+*!*E,']7D*#7H+!&$B&$!$F!$BC:&7'!&$F!d2d/!1,2)34'*5,*
!"2,34).'()$"*657('4)2'-!V`<=A-!P@?(PL_/!MCCEBINN&'7/',ON?>/Q>?LN,7$/KP/=/==?@??!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
['1:-! j/-! 5! 4D%$,+H+-! ;/! <=>?=A/! JF! E',C*)'F7'! &'#$+C$! #'D'! $BC,*C$O7*! )',D*C7G*!

7++'G*&',*! &$F! E,')$B',*&'! +'G$F! :+7G$,B7C*,7'/!\+! $BC:&7'! &$! #*B'B/!1,2)34'* 5,*
657('()8"-!=KL(=_@/!MCCEBINN&'7/',ON?>(PPKLN?^LL(_^=u(VJ(=>?>(K_L(>@@!

[:B#|!2'+$C-!;/-!R:S,$1!X7F*O,*+-!./!&$F!./-![:,B$C![:,7FF'-!R/-!5!['B#M!"+&,$:-!J/!
<=>?PA/! 9*! #,$&7%7F7&*&! &$! F'B! B7BC$D*B! &$! $G*F:*#7H+! )',D*C7G*! $+! &'#$+#7*!
:+7G$,B7C*,7*I!:+!$BC:&7'!&$!#*B'B!DmFC7EF$!*EF7#*&'!*!F*!)',D*#7H+!&$F!E,')$B',*&'/!
6"3,B'"C'*h'&Nj*+,'(;)".>*1,2)34'*)"4,%7")2,%3)4'%)'*5,*5)5S(4)('-!V/-!?@@(?^K/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQKQP_LQ5',&$+f>57+)'fF7+i!

[:B#|-! ;/-! Z7+C',-! Z/-!.*,C3+$1-!9/-!5!Z$7,$-!a/! <=>?>A/! R7BC$D*B! Y! E,'#$&7D7$+C'B! &$!
JG*F:*#7H+!;',D*C7G*!$+!&'#$+#7*!:+7G$,B7C*,7*I!V$B:FC*&'B!&$!KP!#*B'B!*EF7#*&'B!
&:,*+C$!$F!#:,B'!*#*&gD7#'!=>>@(=>>L/!63475)$3*L$J%,*657('()$"-!<0-!=__(=@Q/!

d*%$,'!"FD$+*,*-!0/!<=>?KA/!;',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!$+!a4d/!"EF7#*#7H+!
&$F!DgC'&'!2$FEM7!E*,*!F*!B$F$##7H+!&$!F'B!#'+C$+7&'B!)',D*C7G'B/!657('()$"*ll<-!
<=<?A-!???(?K?/!MCCEBINN&'7/',ON?>/_^PPN$&:#]]?/?@/?/?>@>@!

dS#$,$B!.$B*-!./-!9*,*!23*1-!9/-!4OF$B7*B!9$H+-!d/!./-!T*,#3*!d,:1-!V/-![,*G'!9HE$1-!T/-!
d*b$&'!4OF$B7*B-!d/-!5!X*F&gB!dM*G7*+'-!U/!<=>?KA/!9*!)',D*#7H+!E$&*OHO7#*!&$!F'B!
E,')$B',$B! :+7G$,B7C*,7'B/! \+*! E,'E:$BC*! $+! $F! E,'#$B'! &$! E,')$B7'+*F71*#7H+! &$F!
&'#$+C$/! 1,2)34'* !J,%$'&,%)('"'* 5,* 657('()8"-! VV<?A-! ?(?_/!
MCCEBINN&'7/',ON?>/K_KQ=N,7$KK?=^>>!

d,:1!a'Dg-!./!"/!&$!F*/!<=>>KA/!c$#$B7&*&!Y!'%8$C7G'B!&$!F*!)',D*#7H+!E$&*OHO7#*!&$F!
E,')$B',! :+7G$,B7C*,7'/! 1,2)34'* 5,* 657('()8"-! VV<-! K_(QQ/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_Q@!

d,:1!a'Dg-!./!"/!&$!F*/!<=>>>A/!;',D*#7H+!E$&*OHO7#*!7+7#7*F!Y!E$,D*+$+C$!&$F!E,')$B',!
:+7G$,B7C*,7'! $+! JBE*b*I! ,$)F$]7'+$B! Y! E,'E:$BC*B/! 1,2)34'* )"4,%7")2,%3)4'%)'* 5,*
#$%&'()8"* 5,-* N%$#,3$%'5$-! V0-! ?^(K_/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N??L>Q@/E&)!

2*,F7+O(6*DD'+&-! 9/-! 6YF$,-! ./! J/-! 5! T*,&+$,-! ./! <=>?@A/! 6##,(4)2,* +,'(;,%*
T%$#,33)$"'-*:,2,-$N&,"4/!MCCEINN#,$*C7G$#'DD'+B/',ONF7#$+B$BN%Y(+#NP/>N/!

&$!0:*+!6$,,$,'-!0/!<?^^QA/!4+C,'&:##7H+!*!F*!$+B$b*+1*!:+7G$,B7C*,7*I!&7&S#C7#*!E*,*!F*!
)',D*#7H+! &$F! E,')$B',*&'/! J+!:6* GDRF* g61161Mc* G$'q7"Q* !"4%$57(()"* '* -'*
,"3,'"C'* 7")2,%3)4'%)'>* 5)5(4)('* N'%'* -'* #$%&'()"* 5,-* N%$#,3$%'5$Q* O'5%)5p>*
:9W)"3$"c*<HH]Q*!LaF*0`_0<??_<V<_=c*<=?*NQ!

2$! 0:*+*B! UF7G*-! `/-! 5! 27$BC,'! ;$,+S+&$1-! "/! <=>??A/! "+SF7B7B! &$! F*! )',D*#7H+!
E$,D*+$+C$!&$F!Z,')$B',*&'!:+7G$,B7C*,7'/!J+!0/!0/!./!RS+#M$1-!"/![/!./!V:71-!"/!J/!
;,:C'B-!"/!./!T/!T:*F&'-!5!<d'',&B/A!<J&B/A-!@'&J)$3*,57('4)2$3*9*#$%&'4)2$3*N'%'*
,-*5,3'%%$--$*L$34,")J-,!<\+7G$,B7&*-!EE/!_PK(__@A/!\+7G$,B7&*&!&$!.:,#7*-!R$,G7#7'!
&$!Z:%F7#*#7'+$B-/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
2:*,C$!dF$D$+C$-!./!<=>?=A/!I'*#$%&'()8"*($"4)"7'*5,-*N%$#,3$%'5$*7")2,%3)4'%)$>*D"*

,3475)$* 5,* 7"* ('3$Q! qq2'#C',*F! &7BB$,C*C7'+-! \+7G$,B7&*&! d*BC7FF*(9*! .*+#M*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'f?>P>^?5',&$+f?57+)'fF7+i!

;$,+S+&$1! .*,#M-! "/! <=>>KA/! ;',D*#7H+! E$&*OHO7#*! Y! &$B*,,'FF'! E,')$B7'+*F! &$! F'B!
E,')$B',$B! &$! \+7G$,B7&*&I! *+SF7B7B! &$! F*B! &7)$,$+C$B! $BC,*C$O7*B/! 1,2)34'* 5,*
657('()8"-!VV<-!?@?(?^@/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_@=!

;$,+S+&$1!.*,#M-!"/! <=>>=A/! 9*! :+7G$,B7&*&! $+! F*! )',D*#7H+! &$F! E,')$B',*&'/! J+!"/!
c*G*,,'-!V/!2$!F*!;:$+C$-!5!V/!./!<d'',&B/!/!/!R*+C*D*,3*!<J&B/A-!I'*7")2,%3)5'5*,"*
-'* #$%&'()8"* 5,-* N%$#,3$%'5$>* 7"'* #$%&'()8"* '* 5,J'4,! <EE/! @K(@^A/! R$,G7#7'! &$!
Z:%F7#*#7'+$B!&$!F*!\+7G$,B7&*&!d*BC7FF*(9*!.*+#M*/!

T*,#3*!"F)'+B'-!9',$+*l!.*,C3+!d*%,$,*!`,%'F-!J&:*,&'l!"#7$O'!&$!.$+&'1*!9:O'-!V/!
<=>>KA/!2$D*+&*B!&$F!E,')$B',*&'!:+7G$,B7C*,7'!B'%,$!B:!)',D*#7H+!&'#$+C$/!1,2)34'*
,-,(4%8")('* )"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! <=<=A-! _K(@@/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fL?L^>>!

T*,#3*!R*+1-!.*,7!Z*1l!.*k:7FH+!RS+#M$1-! 0/! 0/! <=>?>A/!JF!):C:,'!&$! F*!)',D*#7H+!&$F!
E,')$B',*&'! :+7G$,B7C*,7'/! 16!iMT* 1,2)34'* ,-,(4%8")('* )"4,%7")2,%3)4'%)'* 5,*
#$%&'()8"*5,-*N%$#,3$%'5$-!<`<?A-!?@(=Q/!

T*,#3*(07Dg+$1-! J/-! 5! V'&,3O:$1! (d'+&$-! ./(0/! <=>?LA/! JF! Z,'O,*D*! 2UdJca4"I!
;:+&*D$+C'B-! 2$B*,,'FF'! $! 4DEF7#*#7'+$B/!1,2)34'* 5,* 657('()8"* 9* :,%,(;$-! <=/!
MCCEBINN&'7/',ON?>/?KPPNVJW2=>?L/?@/=KPLK!

T7%%B-!T/!<=>>?A/!9*!)',D*#7H+!&$!E,')$B',$B!:+7G$,B7C*,7'BI!:+!E*+',*D*!&$!F*B!E,S#C7#*B!
7+C$,+*#7'+*F$B-! ,$B:FC*&'B! Y! C$+&$+#7*B/! :$(,"()'* D")2,%3)4'%)'-! <<?A/!
MCCEINN,$G7BC*B/:D/$BN,$&:N*,C7#F$NG7$nN??PK?N??>??!

THD$1-! J/! 9/! <=>?QA/! 9*! )',D*#7H+! &'#$+C$! &$F! E,')$B',*&'! :+7G$,B7C*,7'I! R$+C7&'-!
#'+C$+7&'! Y! D'&*F7&*&$B/! a$%5$"-! ]0<PA-! L^(?>=/!
MCCEBINN&'7/',ON?>/?K>P=N[',&'+/=>?Q/KL^^L!

T''&n7+-!"/!9/!<=>?>A/!TF'%*F71*C7'+!*+&!CM$!E,$E*,*C7'+!')!k:*F7CY!C$*#M$,BI!V$CM7+i7+O!
i+'nF$&O$! &'D*7+B! )',! C$*#M7+O/! +,'(;)".* 657('4)$"-! /<<?A-! ?^(K=/!
MCCEBINN&'7/',ON?>/?>L>N?>P@Q=?>^>KPQQ^>?!

T,78*FG'!9'%$,*-!;/!<=>>>A/!9*!)',D*#7H+!&$F!E,')$B',!:+7G$,B7C*,7'/!R"7'%)$*5,*#)-$3$#U'c*
N3)($-$.U'* 9* 3$()$-$.U'-! V-! L?(^?/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]C*,Ce#'&7O'f@^>>QQ!

T,7B*F$B(;,*+#'-!9/-!5!T'+1SF$1!"O:&$F'-!J/!<=>>^A/!JF!B*%$,!B*%7'!Y!$F!B*%$,!$+B$b*&'I!
:+!E,'%F$D*!E*,*!F*!&7&S#C7#*!:+7G$,B7C*,7*/!657('()8"*9*,57('5$%,3/!

6$,G*B-!T/-!.$&7+*-!0/!9/-!5!R*+&3+-!./!Z/!<=>=>A/!Z*,C7#7E*+CBo!G7$nB!')!CM$!:B$!')!G7&$'!
7+! F$BB'+!BC:&Y! 7+!M7OM$,!$&:#*C7'+! 7+!RE*7+I!"+!$]EF',*C',Y!D:FC7EF$!#*B$! BC:&Y/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

G$7%"'-* $#* 1,3,'%(;* $"* +,(;"$-$.9* )"* 657('4)$"/!
MCCEBINN&'7/',ON?>/?>L>N?_K^?_=K/=>=>/?@KP_>^!

4D%$,+'+!.:b'1-!;/!<=>?=A/!9*!)',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'I!',7$+C*#7'+$B!Y!
&$B',7$+C*#7'+$B/!9*B! E,S#C7#*B! &$! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'/!J+! 0/!
[*:C7BC*! <#'',&/A! <J&/A-! !""$2'()8"* ,"* -'* 7")2,%3)5'5Q* T%S(4)('3c* N$-U4)('3* 9*
%,48%)('3Q!<EE/!L_!z!?>KA/!T,*H/!

4D%$,+H+!.:b'1-!;/!<=>??A/!9*!)',D*#7H+!E$&*OHO7#*!&$F!&'#$+C$!:+7G$,B7C*,7'/!1,2)34'*
657('rs$*eDiLOf-!V]<KA-!KL@(K^_/!

0*,*:C*![',,*B#*-![/-!5!.$&7+*!.'Y*-!0/!9/!<=>?=A/!;:$+C$B!Y!E,'#$B'B!&$!*E,$+&71*8$!
&'#$+C$!$+!$F!#'+C$]C'!:+7G$,B7C*,7'/!1,2)34'*63N'"$-'*5,*T,5'.$.)'-!=K<=_=A-!KK@(
K_K/!

0*,*:C*-![/-!5!.$&7+*-!0/!<=>?=A/!L'J,%,3*5$(,"4,3*9*,"3,B'"C'*7")2,%3)4'%)'/!//-!?@^(
?^L/!

h$C$F$! <&$A-! 0/! ./! <=>>KA/! 9*! )',D*#7H+! &7&S#C7#*! Y! E$&*OHO7#*! &$! F'B! E,')$B',$B!
:+7G$,B7C*,7'BI! F:#$B! Y! B'D%,*B/! 1,2)34'* 5,* 657('()8"-! VV<-! ?PK(?Q^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_@?!

h7+#M7+-! 4/!./-!d*%'C-!9/![/-!5!6*Y-!2/![/! <=>>LA/!X7B:*F7B7+O!$]E$,C7B$I!a'n*,&B!*+!
*:CM$+C7#!E$&*O'OY!)',!M7OM$,!$&:#*C7'+/!+,'(;)".*)"*g).;,%*657('4)$"-!<V<KA-!K?_(
K=Q/!MCCEBINN&'7/',ON?>/?>L>N?K_Q=_?>L>=>P_KP_!

hF'EE$,-!h/-!5!2,$n-!R/!<=>?_A/!+,'(;)".*#$%*-,'%")".*'"5*-,'%")".*#$%*4,'(;)".Q*T,,%*
%,2),\*$#*4,'(;)".*)"*;).;,%*,57('4)$"/!R$+B$/!

h+7OMC-!Z/!<=>>LA/!6-*N%$#,3$%'5$*5,*657('()8"*L7N,%)$%Q*i$%&'()8"*N'%'*-'*6P(,-,"()'/!
c*,#$*/!

9:#*,$FF7-! J/! <=>>LA/! "B$B',3*! E$&*OHO7#*! Y! #*D%7'! $+! F*! \+7G$,B7&*&/! 1,2)34'* 5,*
@7%%U(7-7&* 9* i$%&'()8"* 5,-* T%$#,3$%'5$-! /<<?A-! ?(?P/!
MCCEBINN,$#YC/)$#YC/$BN7+&$]/EMENE,')$B',*&'N*,C7#F$NG7$nNP=_==!

9:#*,$FF7-! J/! <#'',&/! /! <=>>>A/!6-* R3,3$%* N,5'.8.)($* ,"* -'* 7")2,%3)5'5p>* 5,* -'* 4,$%U'*
N,5'.8.)('*'*-'*N%S(4)('*,"*-'*#$%&'()8"/!Z*7&HB/!

.*,3+-!./-!.*,3*-! R/-!.$F$,'-! Z/! a/-! ;*#:FC*&-! R/-! d*D7F'-! Z/-! 5! d$F*-! 0/! <=>>PA/! 9*!
)',D*#7H+!&$F!&'#$+C$!:+7G$,B7C*,7'I!c$#$B7&*&$B!Y!&$D*+&*B!&$B&$!B:!*F:D+*&'/!
1,2)34'*!"4,%7")2,%3)4'%)'*5,*i$%&'()8"*5,-*T%$#,3$%'5$-!<0<=A-!?K@(?_?/!

.*,C3+$1!.*,C3+-!./-! 5! d*,,*B#'! d*FG'-! R/! <$&A/! <=>>QA/!T%$N7,34'3* N'%'* ,-* ('&J)$*
5$(,"4,*,"*-'*7")2,%3)5'5Q!U#C*$&,'/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
.*C$'!"+&,gB-!0/!<=>?=A/!9*!;',D*#7H+!&$!;',D*&',$B!$+!F*!J&:#*#7H+!R:E$,7',/!16:DQ*

1,2)34'* 5,* :$(,"()'* D")2,%3)4'%)'-! <K<=A-! =??(==K/!
MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?=/Q?>P!

.$&7+*!.'Y*-!0/!9/-!0*,*:C*![',,*B#*-![/-!5!4D%$,+'+!.:b'1-!;/!<=>?>A/!9*!$+B$b*+1*!
,$)F$]7G*! $+! F*! $&:#*#7H+! B:E$,7',/! J+! @7'5,%"$3* 5,* 5$(,"()'* 7")2,%3)4'%)'/!
U#C*$&,'/!nnn/'#C*$&,'/#'D!

.$&7+*!.'Y*-! 0/! 9/-! 0*,*:C*! [',,*B#*-! [/-! 5! RS+#M$1-! d/! \/! <=>>_A/! JG*F:*#7H+! &$F!
7DE*#C'! &$! F*! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'! +'G$F/! 1,2)34'* 5,*
!"2,34).'()8"*657('4)2'-!/V<?A-!=>_(=KL/!

.$&7+*-!0/!<=>?QA/!I'*5$(,"()'*7")2,%3)4'%)'*&,5)'"4,*,-*,"#$q7,*5,-*'7-'*)"2,%4)5'/!4dJ!
Y!J&7#7'+$B!Uda"J2VU-!R/9/!

.$&7+*-! 0/! 9/-! d,:1-! 9/-! 5! 0*,*:C*-! [/! <B/!)/A/! I'* 5)&,"3)8"* 5)'-8.)($_%,#-,P)2'* 5,-*
@$"$()&),"4$* :)5S(4)($* 5,-* @$"4,")5$* ,"* -'* 5$(,"()'* 7")2,%3)4'%)'/!
MCCEBINN&'7/',ON?>/PPKLN?^LL(_^=u(VJ(=>?Q(K@P(K=Q!

.g,7&*! R$,,*+'-! V/! <=>>QA/! 9*! #'+G$,O$+#7*! $:,'E$*! Y! F*! )',D*#7H+! :+7G$,B7C*,7*! $+!
#'DE$C$+#7*B!E*,*! F*!&'#$+#7*!$+!J&:#*#7H+! 4+)*+C7F/!1,2)34'*5,*657('()8"-!V`<-!
QQK(QLQ/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=?Q_=^?!

.g,7&*! R$,,*+'-! V/! <=>?KA/! 9*! #'+C,'G$,C7&*! *EF7#*#7H+! &$! F*B! #'DE$C$+#7*B! $+! F*!
)',D*#7H+!&'#$+C$!:+7G$,B7C*,7*/!16:DQ*1,2)34'*5,*:$(,"()'*D")2,%3)4'%)'-!<<<?A-!
?L_(=?=/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?K/__^@!

.7O:$F!"/!j*%*F1*![$,*1*-!"/!d/!R/!Y!;/!a/!"/!<=>?PA/!;',D*#7H+!&'#$+C$!&$F!E,')$B',*&'!
:+7G$,B7C*,7'/!JF!&7)3#7F!C,S+B7C'!*!F'B!$+)'k:$B!7+BC7C:#7'+*F$B/!16T*1,2)34'*,3N'B$-'*
5,* N,5'.$.U'-! /?=-! K^(_P/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fP_L=_L?!

.7O:$F!23*1!<&$A-!./!<=>>_A/!O$5'-)5'5,3*5,*,"3,B'"C'*(,"4%'5'3*,"*,-*5,3'%%$--$*5,*
($&N,4,"()'3Q*M%),"4'()$",3*N'%'*N%$&$2,%*,-*('&J)$*&,4$5$-8.)($*,"*,-*666L/!
.7+7BC$,7'!&$!$&:#*#7H+/!

.7O:$F! 23*1! <&$A-! ./! <=>>KA/! d*F7&*&! &$! F*! $+B$b*+1*! :+7G$,B7C*,7*! Y! &$B*,,'FF'!
E,')$B7'+*F! &$F! E,')$B',*&'/! 1,2)34'* 5,* 657('()8"-! VV<-! ?K(KP/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_QQ!

.7,*+&*-! d/! <=>>@A/! R:E$,7',! J&:#*C7'+-!D$#M*+7BDB! ')! 7+B:,*+#$! ')! CM$! k:*F7CY! *+&!
C$*#M$,B! )',D*C7'+I!*!M*+O7+O!&$%*C$!7+!dM7F$/!63475)$3*T,5'.8.)($3*lll!!!c*F$-!
VV<?A-!^_(?>L/!

.'+,$*F!T7D$+'-!./!&$F!d/-!5!V:71![*FF$BC$,'B-!J/!<=>>^A/!9*!;',D*#7H+!&$F!Z,')$B',*&'!
$+!$F!D*,#'!&$!F*!7++'G*#7H+!&'#$+C$!:+7G$,B7C*,7*/!JF!#*B'!&$!F*!\+7G$,B7&*&!Z*%F'!
&$!UF*G7&$/!1,5_DQ*1,5*5,*:$(,"()'*D")2,%3)4'%)'Q-!=<PA-!?(?=/!MCCEBINN&'7/',ON2U4I!
?>/P^^_N,$&:/=>>^/Q=K_!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
.'+C$,'!.$B*-!./!9/!<?^^>A/!4+&7#*&',$B!&$!F*!#*F7&*&!&'#$+C$!E*,*!F*!$G*F:*#7H+!&$F!

E,')$B',! :+7G$,B7C*,7'/! 1,2)34'* ,3N'B$-'* 5,* N,5'.$.U'-! `0<?LQA-! =_^(=L>/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]C*,Ce#'&7O'f=KP=?!

.'',$-! R/-!w*FBM-!T/-!5!V3Bk:$1-!"/! <=>?=A/!634%'4,.)'3* ,#)('(,3* N'%'* ,"3,B'%* ,"* -'*
7")2,%3)5'5Q*b7U'*N'%'*5$(,"4,3*($&N%$&,4)5$3/!c*,#$*/!

.',*F! R*+C*$FF*-! d/! <=>>>A/! ;',D*#7H+! E*,*! F*! E,')$B7H+! &'#$+C$/! 1,2)34'*
)"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! V=-! ?@?(?LQ/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N??L>Q_/E&)!

Z*O}B![F*+#M-!0/!<=>>>A/!9*!&7&S#C7#*!&$!F*B!#7$+#7*B!B'#7*F$B!$+!F*!)',D*#7H+!7+7#7*F!&$F!
E,')$B',*&'/!!J,%>*:)5S(4)('*5,*-'3*(),"()'3*3$()'-,3c*.,$.%'#U'*,*;)34$%)'/!

Z*OgB-!a/-!d',+$C! 7!d*FG$,*B-!"/-!5!Z*,&'-! 0/!<=>?>A/!a7,"'3*N%S(4)('3*5$(,"4,3*,"* -'*
7")2,%3)5'5Q*O$5,-$3* 9* ,PN,%),"()'3* ,"* -'*D")2,%3)5'5* 5,* a'%(,-$"'/! U#C*$&,'(
4dJ(\[/!

Z*,#$,7B*! ",*+-! "/! <d'',&/! /! <=>?>A/!6X,3* N'%'* -'* &,X$%'* 5$(,"4,* ,"* -'* 7")2,%3)5'5/!
U#C*$&,'/!

Z*,#$,7B*! ",*+-! "/! <d'',&7+*&',A/! <=>>@A/!O'4,%)'-,3* N'%'* -'* 5$(,"()'* 7")2,%3)4'%)'/!
U#C*$&,'/!

Z*1!.*F&'+*&'-!J/!0/!<=>?LA/!9*!)',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!E*,*!F*!*C$+#7H+!
*!F*!&7G$,B7&*&!$+!F*!$&:#*#7H+!B:E$,7',/!1!6c*1,2)34'*5,*!"2,34).'()8"*657('4)2'*5,*
-'* 16:!6@g-! H<?QA-! Q@(L=/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'NQ__@_K>/E&)!

Z$b*!a,*E$,'-!c/!<=>?=A/!~9$BB'+!BC:&7$B�!Y!&$B*,,'FF'!E,')$B7'+*F!&'#$+C$I!$BC:&7'!&$!
:+! #*B'/! 1,2)34'* )"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,* N%$#,3$%'5$-! /]<KA-! _^(L>/!
MCCEBINNnnn/,$&*FY#/',ONE&)N=@PN=@P=QL^?>>_/E&)!

Z$,g-!c/! <=>?@A/!"E:+C$B! E*,*! *+*F71*,! F*! ,$F*#7H+! $+C,$! 7++'G*#7H+-!a4d!Y! )',D*#7H+!
E$&*OHO7#'(&7&S#C7#*/! T%'P)3* h* L'J,%-! 0<?QA-! ?_/!
MCCEBINN&'7/',ON?>/?^>_KN==?Q>?_^/GL/+?Q/=>?@/Q?Q_!

Zg,$1!d:,7$F-!./! 0/!<=>>_A/!9*! )',D*#7H+!E$,D*+$+C$!&$F!E,')$B',*&'!*+C$! F'B!+:$G'B!
,$C'B!&$F!B7BC$D*!$&:#*C7G'!:+7G$,B7C*,7'/!1,2)34'*,-,(4%8")('*)"4,%7")2,%3)4'%)'*5,*
#$%&'()8"* 5,-* N%$#,3$%'5$-! 0<?A/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=@@@Q>>!

Z7+Y*!.$&7+*-!d/!<=>>LA/!9*!)',D*#7H+!E$,D*+$+C$!&$F!E,')$B',*&'!:+7G$,B7C*,7'I!$BC*&'!
&$! F*! #:$BC7H+/! 1,2)34'* 6-,(4%t")('* 5Z!"2,34).'()8* )* !""$2'()8* 657('4)2'* )*
L$()$,57('4)2'-!<<?>A/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK>??PPL!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
Z',C7FF*!V$+&H+-!"/![/!<=>>KA/!I'*#$%&'()8"*5$(,"4,*5,-*N%$#,3$%'5$*7")2,%3)4'%)$>*N,%#)-*

9*-U",'3*5,*#$%&'()8"!qq2'#C',*F!&7BB$,C*C7'+-!\+7G$,B7C*C!":CÄ+'D*!&$![*,#$F'+*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'fP@@P5',&$+f>57+)'fF7+i!

Z',C'! d*BC,'-! "/! ./-! 5! .'BC$7,'! T*,#3*-! ./! 0/! <=>?PA/! 4++'G*#7H+! Y! d*F7&*&! $+! F*!
;',D*#7H+!&$F!Z,')$B',*&'!\+7G$,B7C*,7'/!1,2)34'*6-,(4%8")('*!"4,%7")2,%3)4'%)'*5,*
i$%&'()8"* 5,-* T%$#,3$%'5$-! <=<KA-! ?P?(?_Q/!
MCCEBINN&'7/',ON?>/Q>?LN,$7)'E/?@/K/=>P?>?!

V'&,3O:$1!JBE7+*,-!R/!<=>>KA/!c:$G'B!,$C'B!Y!$+)'k:$B!$+!F*!)',D*#7H+!&$F!E,')$B',*&'!
:+7G$,B7C*,7'/! 1,2)34'* 5,* 657('()$"-! VV<-! Q@(^^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_QL!

V:}! 2'D7+O'-! 0/-! 5! 2$! d',,*F! .*+:$F! &$! X7FF$+*-! 4/! <=>>@A/! R7O+7)7#*&'B! &$! F*!
Å;',D*#7H+!&'#$+C$�!$+!F*B!:+7G$,B7&*&$B!$BE*b'F*B!$+!$F!D*,#'!&$F!JJJR/!16:DQ*
1,2)34'* 5,* :$(,"()'* D")2,%3)4'%)'-! ?<=A-! ?(=K/!
MCCEBINN&'7/',ON?>/P^^_N,$&:/=>>@/Q=@K!

V:g!2'D7+O'-!0/!<=>>@A/!6"3,B'%*,"*-'*D")2,%3)5'5/!c*,#$*/!

RS+#M$1! .',$+'-! ./! V/-! 5! .*Y',! V:71-! d/! ./! <=>>QA/! 9'B! 8HG$+$B! E,')$B',$B!
:+7G$,B7C*,7'B! Y! B:! )',D*#7H+! E$&*OHO7#*/! dF*G$B! Y! #'+C,'G$,B7*B/! 1,2)34'* 5,*
657('()8"-!VVH-!^=K(^PQ/!MCCEBINN7&:B/:B/$BNM*+&F$N??PP?N_KPPK!

RS+#M$1(cmb$1-!0/!"/!<B/!)/A/!JF!&$B*,,'FF'!E,')$B7'+*F!&$F!&'#$+C$!:+7G$,B7C*,7'/!1,2)34'*
D")2,%3)5'5,3-!///!

R'F*!;$,+S+&$1-!./! <=>>PA/!9*! )',D*#7H+! &$F! E,')$B',*&'! $+! $F! #'+C$]C'! &$F!JBE*#7'!
J:,'E$'!&$!J&:#*#7H+!R:E$,7',/!"G*+#$B!*FC$,+*C7G'B/!1,2)34'*!"4,%7")2,%3)4'%)'*5,*
i$%&'()8"*5,-*T%$#,3$%'5$-!<0<KA-!^?(?>_/!

RC$B-! "/-! 5! Z$C$O$D-! Z/! X*+/! <=>?_A/! 4DE*#C'! &$! F*! )',D*#7H+! &$F! E,')$B',*&'!
:+7G$,B7C*,7'I! "BE$#C'B! D$C'&'FHO7#'B! Y! E,'E:$BC*! E*,*! ):C:,*B! 7+G$BC7O*#7'+$B/!
657('%-!?<<?A-!?K(KQ/!

a',,*-!4/-!&$!d',,*F-!4/-!Zg,$1-!./0/-!a,7*&H-!u/-!Z*O}B-!a/-!X*F&$,,*D*-!J/-!.|,k:$1-!./2/-!
R*%*Cg-!R/-!R'F|-!Z/-!6$,+|+&$1-!d/-!R*+O,|-!"/-!T:|,&7*-!T/-!JBC$%*+$FF-!./-!Z*C7b'-!
0/-! T'+1SF$1-! "/-! ;*+&'B-! ./-! V:71-! c/-! 4OF$B7*B-! ./d/-! Y! a$+*-! "/! <=>?=A/!
4&$+C7)7#*#7H+! &$! #'DE$C$+#7*B! &'#$+C$B! k:$! ',7$+C$+! $F! &$B*,,'FF'! &$! EF*+$B! &$!
)',D*#7H+! &7,7O7&'B! *! E,')$B',*&'! :+7G$,B7C*,7'/! 16:DQ* 1,2)34'* 5,* :$(,"()'*
D")2,%3)4'%)'-!<K<=A-!=?(_Q/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?=/Q>^Q!

X7+#$+17!<&$A-!"/!<=>?=A/!9*!)',D*#7H+!E$&*OHO7#*!&$F!E,')$B',!:+7G$,B7C*,7'/!\+!&$B*)3'!
E*,*!F*!,$)F$]7H+!Y!,$G7B7H+!&$!F*!E,S#C7#*!&'#$+C$!$+!$F!+7G$F!B:E$,7',/!R7-'-!<0-!???(
?==/! MCCEINN#*DE:B/:B*F/$BNÇ,$G7BC*BxC,*%*8'N7+&$]/EMEN>=?P(
KP>=N*,C7#F$NG7$nNLL@_!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
X7G*B-!./-! Y! 'C,'B/! <=>>KA/!Z,'E:$BC*! E*,*! F*! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'/!

R(()8"* T,5'.8.)('-! </<=A/!
MCCEINNnnn/B*%$,/:F*/G$N%7CBC,$*DN?=KP_Q@L^N?@?=>N=N*,C7#:F'xQ/E&)!=!

j*%*F1*![$,*1*-!./!`/-!d7&!R*%:#$&'-!"/-!5!0/!;$F7E$-!a/!"/!<=>>^A/!\+*!E,'E:$BC*!&$!
)',D*#7H+!*!F*!&'#$+#7*!:+7G$,B7C*,7*/!1,2)34'*!J,%$'&,%)('"'*5,*657('()8"-!?<<?A-!
?(?>/!MCCEBINN&'7/',ON?>/K_KQ=NV4J_???^=^!

!

6O6FL,OL)OPPNUF,ONP)

"F$O,$! &$! F*! V'B*-! U/! ./-! 5! X7FF*,! "+O:F'-! 9/! ./! <=>>LA/! @$&N,4,"()'3* N'%'* -'*
#$%&'()8"*5,*5$(,"4,3*7")2,%3)4'%)$3Q!"F87%$/!

`FG*,$1!d*BC7FF'-!0/!9/-!.*,C3+$1!\B*,,*F&$-!./!0/-!T'+1SF$1!T'+1SF$1-!6/-!5![:$+$BC*&'!
;$,+*+&$1-!./!<=>?@A/!JF!*E,$+&71*8$(B$,G7#7'!$+!F*!)',D*#7H+!&$F!E,')$B',*&'!&$!
F*B! :+7G$,B7&*&$B! $BE*b'F*B/! 1,2)34'* ,3N'B$-'* 5,* N,5'.$.U'-! =?<=Q@A-! ?^^(=?@/!
MCCEBINN&'7/',ON?>/==__>NVJZ@_(=(=>?@(>=!

`FG*,$1! a$,:$F-! 0/! 2/-! a',C'B*! W%Sb$1-!./! a/-!5! Z$FF3+! [:*&$B-! c/! <#'',&/! /! <=>?_A/!
!"2,34).'()8"* 9* T%$N7,34'3* !""$2'5$%'3* 5,* 1,5,3* DR* N'%'* -'*O,X$%'* :$(,"4,/!
MCCEINN,:*/:*/$BN&BE*#$NM*+&F$N?>>P_NPP^=Q!

"D*&',-!0/!"/!<d'',&/!/!<=>?=A/!I'*#$%&'()8"*5,-*N%$#,3$%'5$*"$2,-*,"*-'*D")2,%3)5'5*
5,*a'%(,-$"'/!U#C*$&,'/!

",*D%:,:1*%*F*-!Z7F*,l!6$,+S+&$1!d*BC7FF*-!V$Y$Bl!`+O$F(\,7%${-!4/!d/!<=>?KA/!.'&$F'B!
Y! C$+&$+#7*B! &$! F*! )',D*#7H+! &'#$+C$! :+7G$,B7C*,7*/! 1,2)34'* 5,* @7%%)(7-7&* 9*
i$%&'()8"*5,-*T%$#,3$%'5$Q-!<=<KA-!KP_(K_@/!

",*D%:,:1*%*F*-!Z/-!.*,C3+$1!T*,,7&'-!d/!"/-!5!T*,#3*!Z$7+*&'-!V/!<=>?KA/!9*!)',D*#7H+!
&$F! E,')$B',*&'! :+7G$,B7C*,7'! $+! JBE*b*I! $G'F:#7H+! Y! E$,BE$#C7G*B/! 657('()8"-!
//<PKA-!@(=_/!MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N_>_Q^?>/E&)!

[$+$&7C'!"+C'F3-! X7#$+C$l! 4D%$,+H+!.:b'1-! ;,*+#7B#'! Y! ;gF$1!V'&,3O:$1-! [/! <=>>?A/!
c$#$B7&*&$B!Y!E,'E:$BC*B!&$!)',D*#7H+!&$F!E,')$B',*&'!+'G$F!&$!F*!\+7G$,B7&*&!&$!
[*,#$F'+*/!1,2)34'*5,*@7%%U(7-7&*9*i$%&'()8"*5,-*T%$#,3$%'5$-!?<=A-!?(=_/!

[F*+#'!J+#'D7$+&*-!;/!0/-!5!9*C',,$!.$&7+*-!./!0/!<=>>LA/!9*!*E:$BC*!E',!F*!$]#$F$+#7*!
$+!F*!)',D*#7H+!E,S#C7#*!:+7G$,B7C*,7*!&$!):C:,'B!E,')$B',$B/!6L6p>*63475)$3*3$J%,*
,57('()8"-! <?-! @(=^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=@QL@PK5',&$+fKP>KK@57+)'fF
7+i!

['1:-! j/-! 5! 4D%$,+H+-! ;/! <=>?=A/! JF! E',C*)'F7'! &'#$+C$! #'D'! $BC,*C$O7*! )',D*C7G*!
7++'G*&',*! &$F! E,')$B',*&'! +'G$F! :+7G$,B7C*,7'/!\+! $BC:&7'! &$! #*B'B/!1,2)34'* 5,*
657('()8"-!=KL(=_@/!MCCEBINN&'7/',ON?>(PPKLN?^LL(_^=u(VJ(=>?>(K_L(>@@!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
[:B#|!2'+$C-!;/-!R:S,$1!X7F*O,*+-!./!&$F!./-![:,B$C![:,7FF'-!R/-!5!['B#M!"+&,$:-!J/!

<=>?PA/! 9*! #,$&7%7F7&*&! &$! F'B! B7BC$D*B! &$! $G*F:*#7H+! )',D*C7G*! $+! &'#$+#7*!
:+7G$,B7C*,7*I!:+!$BC:&7'!&$!#*B'B!DmFC7EF$!*EF7#*&'!*!F*!)',D*#7H+!&$F!E,')$B',*&'/!
6"3,B'"C'*h'&Nj*+,'(;)".>*1,2)34'*)"4,%7")2,%3)4'%)'*5,*5)5S(4)('-!V/-!?@@(?^K/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQKQP_LQ5',&$+f>57+)'fF7+i!

[:B#|-! ;/-! Z7+C',-! Z/-!.*,C3+$1-!9/-!5!Z$7,$-!a/! <=>?>A/! R7BC$D*B! Y! E,'#$&7D7$+C'B! &$!
JG*F:*#7H+!;',D*C7G*!$+!&'#$+#7*!:+7G$,B7C*,7*I!V$B:FC*&'B!&$!KP!#*B'B!*EF7#*&'B!
&:,*+C$!$F!#:,B'!*#*&gD7#'!=>>@(=>>L/!63475)$3*L$J%,*657('()$"-!<0-!=__(=@Q/!

d*%$,'!"FD$+*,*-!0/!<=>?KA/!;',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!$+!a4d/!"EF7#*#7H+!
&$F!DgC'&'!2$FEM7!E*,*!F*!B$F$##7H+!&$!F'B!#'+C$+7&'B!)',D*C7G'B/!657('()$"*ll<-!
<=<?A-!???(?K?/!MCCEBINN&'7/',ON?>/_^PPN$&:#]]?/?@/?/?>@>@!

d,:1!a'Dg-!./!"/!&$!F*/!<=>>KA/!c$#$B7&*&!Y!'%8$C7G'B!&$!F*!)',D*#7H+!E$&*OHO7#*!&$F!
E,')$B',! :+7G$,B7C*,7'/! 1,2)34'* 5,* 657('()8"-! VV<-! K_(QQ/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_Q@!

2*,F7+O(6*DD'+&-! 9/-! 6YF$,-! ./! J/-! 5! T*,&+$,-! ./! <=>?@A/! 6##,(4)2,* +,'(;,%*
T%$#,33)$"'-*:,2,-$N&,"4/!MCCEINN#,$*C7G$#'DD'+B/',ONF7#$+B$BN%Y(+#NP/>N/!

2$! 0:*+*B! UF7G*-! `/-! 5! 27$BC,'! ;$,+S+&$1-! "/! <=>??A/! "+SF7B7B! &$! F*! )',D*#7H+!
E$,D*+$+C$!&$F!Z,')$B',*&'!:+7G$,B7C*,7'/!J+!0/!0/!./!RS+#M$1-!"/![/!./!V:71-!"/!J/!
;,:C'B-!"/!./!T/!T:*F&'-!5!<d'',&B/A!<J&B/A-!@'&J)$3*,57('4)2$3*9*#$%&'4)2$3*N'%'*
,-*5,3'%%$--$*L$34,")J-,!<\+7G$,B7&*-!EE/!_PK(__@A/!\+7G$,B7&*&!&$!.:,#7*-!R$,G7#7'!
&$!Z:%F7#*#7'+$B-/!

JFF7'CC-! 0/! <=>>^A/!9$BB'+! *+&!9$*,+7+O!RC:&YI! *!OF'%*F717+O! )',D!')! C$*#M$,! ,$B$*,#M/!
@$"#,%,"(,*/KKH*$#*4;,*a%)4)3;*657('4)$"'-*1,3,'%(;*R33$()'4)$"c!/<_A-!=__/!eee!

;$,+S+&$1! .*,#M-! "/! <=>>KA/! ;',D*#7H+! E$&*OHO7#*! Y! &$B*,,'FF'! E,')$B7'+*F! &$! F'B!
E,')$B',$B! &$! \+7G$,B7&*&I! *+SF7B7B! &$! F*B! &7)$,$+C$B! $BC,*C$O7*B/! 1,2)34'* 5,*
657('()8"-!VV<-!?@?(?^@/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_@=!

;$,+S+&$1!.*,#M-!"/! <=>>=A/! 9*! :+7G$,B7&*&! $+! F*! )',D*#7H+! &$F! E,')$B',*&'/! J+!"/!
c*G*,,'-!V/!2$!F*!;:$+C$-!5!V/!./!<d'',&B/!/!/!R*+C*D*,3*!<J&B/A-!I'*7")2,%3)5'5*,"*
-'* #$%&'()8"* 5,-* N%$#,3$%'5$>* 7"'* #$%&'()8"* '* 5,J'4,! <EE/! @K(@^A/! R$,G7#7'! &$!
Z:%F7#*#7'+$B!&$!F*!\+7G$,B7&*&!d*BC7FF*(9*!.*+#M*/!

T*,#3*!"F)'+B'-!9',$+*l!.*,C3+!d*%,$,*!`,%'F-!J&:*,&'l!"#7$O'!&$!.$+&'1*!9:O'-!V/!
<=>>KA/!2$D*+&*B!&$F!E,')$B',*&'!:+7G$,B7C*,7'!B'%,$!B:!)',D*#7H+!&'#$+C$/!1,2)34'*
,-,(4%8")('* )"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! <=<=A-! _K(@@/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fL?L^>>!

T*,#3*!R*+1-!.*,7!Z*1l!.*k:7FH+!RS+#M$1-! 0/! 0/! <=>?>A/!JF!):C:,'!&$! F*!)',D*#7H+!&$F!
E,')$B',*&'! :+7G$,B7C*,7'/! 16!iMT* 1,2)34'* ,-,(4%8")('* )"4,%7")2,%3)4'%)'* 5,*
#$%&'()8"*5,-*N%$#,3$%'5$-!<`<?A-!?@(=Q/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
T7%%B-!T/!<=>>?A/!9*!)',D*#7H+!&$!E,')$B',$B!:+7G$,B7C*,7'BI!:+!E*+',*D*!&$!F*B!E,S#C7#*B!

7+C$,+*#7'+*F$B-! ,$B:FC*&'B! Y! C$+&$+#7*B/! :$(,"()'* D")2,%3)4'%)'-! <<?A/!
MCCEINN,$G7BC*B/:D/$BN,$&:N*,C7#F$NG7$nN??PK?N??>??!

THD$1-! J/! 9/! <=>?QA/! 9*! )',D*#7H+! &'#$+C$! &$F! E,')$B',*&'! :+7G$,B7C*,7'I! R$+C7&'-!
#'+C$+7&'! Y! D'&*F7&*&$B/! a$%5$"-! ]0<PA-! L^(?>=/!
MCCEBINN&'7/',ON?>/?K>P=N[',&'+/=>?Q/KL^^L!

T''&n7+-!"/!9/!<=>?>A/!TF'%*F71*C7'+!*+&!CM$!E,$E*,*C7'+!')!k:*F7CY!C$*#M$,BI!V$CM7+i7+O!
i+'nF$&O$! &'D*7+B! )',! C$*#M7+O/! +,'(;)".* 657('4)$"-! /<<?A-! ?^(K=/!
MCCEBINN&'7/',ON?>/?>L>N?>P@Q=?>^>KPQQ^>?!

T,78*FG'!9'%$,*-!;/!<=>>>A/!9*!)',D*#7H+!&$F!E,')$B',!:+7G$,B7C*,7'/!R"7'%)$*5,*#)-$3$#U'c*
N3)($-$.U'* 9* 3$()$-$.U'-! V-! L?(^?/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]C*,Ce#'&7O'f@^>>QQ!

6$,G*B-!T/-!.$&7+*-!0/!9/-!5!R*+&3+-!./!Z/!<=>=>A/!Z*,C7#7E*+CBo!G7$nB!')!CM$!:B$!')!G7&$'!
7+! F$BB'+!BC:&Y! 7+!M7OM$,!$&:#*C7'+! 7+!RE*7+I!"+!$]EF',*C',Y!D:FC7EF$!#*B$! BC:&Y/!
G$7%"'-* $#* 1,3,'%(;* $"* +,(;"$-$.9* )"* 657('4)$"/!
MCCEBINN&'7/',ON?>/?>L>N?_K^?_=K/=>=>/?@KP_>^!

4D%$,+'+!.:b'1-!;/!<=>?=A/!9*!)',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'I!',7$+C*#7'+$B!Y!
&$B',7$+C*#7'+$B/!9*B! E,S#C7#*B! &$! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'/!J+! 0/!
[*:C7BC*! <#'',&/A! <J&/A-! !""$2'()8"* ,"* -'* 7")2,%3)5'5Q* T%S(4)('3c* N$-U4)('3* 9*
%,48%)('3Q!<EE/!L_!z!?>KA/!T,*H/!

4D%$,+H+! .:b'1-! ;/! <=>>>A/! \+! +:$G'! Z,')$B',*&'! E*,*! :+*! +:$G*! \+7G$,B7&*&I!
É#'+#7$+#7*! '! E,$B7H+e!1,2)34'* !"4,%7")2,%3)4'%)'* 5,*i$%&'()8"* 5,-*T%$#,3$%'5$-!
V0-!K@(PQ/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f??L>QL!

4D%$,+H+!.:b'1-!;/!<=>??A/!9*!)',D*#7H+!E$&*OHO7#*!&$F!&'#$+C$!:+7G$,B7C*,7'/!1,2)34'*
657('rs$*eDiLOf-!V]<KA-!KL@(K^_/!

0*,*:C*-![/-!5!.$&7+*-!0/!<=>?=A/!L'J,%,3*5$(,"4,3*9*,"3,B'"C'*7")2,%3)4'%)'/!//-!?@^(
?^L/!

h$C$F$! <&$A-! 0/! ./! <=>>KA/! 9*! )',D*#7H+! &7&S#C7#*! Y! E$&*OHO7#*! &$! F'B! E,')$B',$B!
:+7G$,B7C*,7'BI! F:#$B! Y! B'D%,*B/! 1,2)34'* 5,* 657('()8"-! VV<-! ?PK(?Q^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_@?!

hF'EE$,-!h/-!5!2,$n-!R/!<=>?_A/!+,'(;)".*#$%*-,'%")".*'"5*-,'%")".*#$%*4,'(;)".Q*T,,%*
%,2),\*$#*4,'(;)".*)"*;).;,%*,57('4)$"/!R$+B$/!

h+7OMC-!Z/!<=>>LA/!6-*N%$#,3$%'5$*5,*657('()8"*L7N,%)$%Q*i$%&'()8"*N'%'*-'*6P(,-,"()'/!
c*,#$*/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
9:#*,$FF7-! J/! <=>>LA/! "B$B',3*! E$&*OHO7#*! Y! #*D%7'! $+! F*! \+7G$,B7&*&/! 1,2)34'* 5,*

@7%%U(7-7&* 9* i$%&'()8"* 5,-* T%$#,3$%'5$-! /<<?A-! ?(?P/!
MCCEBINN,$#YC/)$#YC/$BN7+&$]/EMENE,')$B',*&'N*,C7#F$NG7$nNP=_==!

9:#*,$FF7-! J/! <#'',&/! /! <=>>>A/!6-* R3,3$%* N,5'.8.)($* ,"* -'* 7")2,%3)5'5p>* 5,* -'* 4,$%U'*
N,5'.8.)('*'*-'*N%S(4)('*,"*-'*#$%&'()8"/!Z*7&HB/!

.*,O*F$)!T*,#3*-!9/-!5!`FG*,$1!.g+&$1-! 0/!./! <=>>_A/!9*! )',D*#7H+! &$F! E,')$B',*&'!
:+7G$,B7C*,7'!E*,*!F*!7++'G*#7H+!$+!$F!D*,#'!&$!F*!7+C$O,*#7H+!&$F!JBE*#7'!J:,'E$'!
&$! J&:#*#7H+! R:E$,7',/! 1,2)34'* 5,* 657('()8"-! VV=-! _?(@>/!
MCCEBINNnnn/,$B$*,#MO*C$/+$CNE:%F7#*C7'+NK^=?K>>_!

.*,3+-!./-!.*,3*-! R/-!.$F$,'-! Z/! a/-! ;*#:FC*&-! R/-! d*D7F'-! Z/-! 5! d$F*-! 0/! <=>>PA/! 9*!
)',D*#7H+!&$F!&'#$+C$!:+7G$,B7C*,7'I!c$#$B7&*&$B!Y!&$D*+&*B!&$B&$!B:!*F:D+*&'/!
1,2)34'*!"4,%7")2,%3)4'%)'*5,*i$%&'()8"*5,-*T%$#,3$%'5$-!<0<=A-!?K@(?_?/!

.*,C3+$1!.*,C3+-!./-! 5! d*,,*B#'! d*FG'-! R/! <$&A/! <=>>QA/!T%$N7,34'3* N'%'* ,-* ('&J)$*
5$(,"4,*,"*-'*7")2,%3)5'5Q!U#C*$&,'/!

.*C$'!"+&,gB-!0/!<=>?=A/!9*!;',D*#7H+!&$!;',D*&',$B!$+!F*!J&:#*#7H+!R:E$,7',/!16:DQ*
1,2)34'* 5,* :$(,"()'* D")2,%3)4'%)'-! <K<=A-! =??(==K/!
MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?=/Q?>P!

.$&7+*!.'Y*-!0/!9/-!5!0*,*:C*![',,*B#*-![/!<=>?KA/!"+SF7B7B!&$F!#'+'#7D7$+C'!&7&S#C7#'!
&$F!#'+C$+7&'!&$!C,$B!E,')$B',$B!:+7G$,B7C*,7'B/!1,2)34'*5,*657('()$"-!V]K-!Q>>(Q=K/!
MCCEBINN&'7/',ON?>/PPKLN?^LL(_^=u(VJ(=>??(KQ>(?K?!

.$&7+*!.'Y*-! 0/! 9/-! 0*,*:C*! [',,*B#*-! [/-! 5! RS+#M$1-! d/! \/! <=>>_A/! JG*F:*#7H+! &$F!
7DE*#C'! &$! F*! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'! +'G$F/! 1,2)34'* 5,*
!"2,34).'()8"*657('4)2'-!/V<?A-!=>_(=KL/!

.$&7+*-! 0/-!5! Zg,$1/!.0/! <=>?@A/! 9*! #'+BC,:##7H+! &$F! #'+'#7D7$+C'! $+! $F! E,'#$B'! &$!
*E,$+&$,! *! B$,! E,')$B',I! F*! G7B7H+! &$! F'B! E,'C*O'+7BC*B/! T%$#,3$%'5$c* 1,2)34'* 5,*
(7%%)(7-7&*9*#$%&'()8"*5,-*N%$#,3$%'5$-!/<<?A-!?@(KL/!

.g,7&*! R$,,*+'-! V/! <=>?KA/! 9*! #'+C,'G$,C7&*! *EF7#*#7H+! &$! F*B! #'DE$C$+#7*B! $+! F*!
)',D*#7H+!&'#$+C$!:+7G$,B7C*,7*/!16:DQ*1,2)34'*5,*:$(,"()'*D")2,%3)4'%)'-!<<<?A-!
?L_(=?=/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?K/__^@!

.g,7&*! R$,,*+'-! V/! <=>>QA/! 9*! #'+G$,O$+#7*! $:,'E$*! Y! F*! )',D*#7H+! :+7G$,B7C*,7*! $+!
#'DE$C$+#7*B!E*,*! F*!&'#$+#7*!$+!J&:#*#7H+! 4+)*+C7F/!1,2)34'*5,*657('()8"-!V`<-!
QQK(QLQ/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=?Q_=^?!

.7O:$F!"/!j*%*F1*![$,*1*-!"/!d/!R/!Y!;/!a/!"/!<=>?PA/!;',D*#7H+!&'#$+C$!&$F!E,')$B',*&'!
:+7G$,B7C*,7'/!JF!&7)3#7F!C,S+B7C'!*!F'B!$+)'k:$B!7+BC7C:#7'+*F$B/!16T*1,2)34'*,3N'B$-'*
5,* N,5'.$.U'-! /?=-! K^(_P/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fP_L=_L?!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
.7O:$F!23*1!<&$A-!./!<=>>_A/!O$5'-)5'5,3*5,*,"3,B'"C'*(,"4%'5'3*,"*,-*5,3'%%$--$*5,*

($&N,4,"()'3Q*M%),"4'()$",3*N'%'*N%$&$2,%*,-*('&J)$*&,4$5$-8.)($*,"*,-*666L/!
.7+7BC$,7'!&$!$&:#*#7H+/!

.7O:$F! 23*1! <&$A-! ./! <=>>KA/! d*F7&*&! &$! F*! $+B$b*+1*! :+7G$,B7C*,7*! Y! &$B*,,'FF'!
E,')$B7'+*F! &$F! E,')$B',*&'/! 1,2)34'* 5,* 657('()8"-! VV<-! ?K(KP/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_QQ!

.7,*+&*-! d/! <=>>@A/! R:E$,7',! J&:#*C7'+-!D$#M*+7BDB! ')! 7+B:,*+#$! ')! CM$! k:*F7CY! *+&!
C$*#M$,B! )',D*C7'+I!*!M*+O7+O!&$%*C$!7+!dM7F$/!63475)$3*T,5'.8.)($3*lll!!!c*F$-!
VV<?A-!^_(?>L/!

.'+,$*F!T7D$+'-!./!&$F!d/-!5!V:71![*FF$BC$,'B-!J/!<=>>^A/!9*!;',D*#7H+!&$F!Z,')$B',*&'!
$+!$F!D*,#'!&$!F*!7++'G*#7H+!&'#$+C$!:+7G$,B7C*,7*/!JF!#*B'!&$!F*!\+7G$,B7&*&!Z*%F'!
&$!UF*G7&$/!1,5_DQ*1,5*5,*:$(,"()'*D")2,%3)4'%)'Q-!=<PA-!?(?=/!MCCEBINN&'7/',ON2U4I!
?>/P^^_N,$&:/=>>^/Q=K_!

.'',$-! R/-!w*FBM-!T/-!5!V3Bk:$1-!"/! <=>?=A/!634%'4,.)'3* ,#)('(,3* N'%'* ,"3,B'%* ,"* -'*
7")2,%3)5'5Q*b7U'*N'%'*5$(,"4,3*($&N%$&,4)5$3/!c*,#$*/!

.',*F! R*+C*$FF*-! d/! <=>>>A/! ;',D*#7H+! E*,*! F*! E,')$B7H+! &'#$+C$/! 1,2)34'*
)"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! V=-! ?@?(?LQ/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N??L>Q_/E&)!

Z*OgB-!a/-!d',+$C! 7!d*FG$,*B-!"/-!5!Z*,&'-! 0/!<=>?>A/!a7,"'3*N%S(4)('3*5$(,"4,3*,"* -'*
7")2,%3)5'5Q*O$5,-$3* 9* ,PN,%),"()'3* ,"* -'*D")2,%3)5'5* 5,* a'%(,-$"'/! U#C*$&,'(
4dJ(\[/!

Z*,#$,7B*! ",*+-! "/! <d'',&/! <=>?>A/! 6X,3* N'%'* -'* &,X$%'* 5$(,"4,* ,"* -'* 7")2,%3)5'5/!
U#C*$&,'/!

Z*,#$,7B*! ",*+-! "/! <d'',&7+*&',A/! <=>>@A/!O'4,%)'-,3* N'%'* -'* 5$(,"()'* 7")2,%3)4'%)'/!
U#C*$&,'/!

Z*1!.*F&'+*&'-!J/!0/!<=>?LA/!9*!)',D*#7H+!&$F!E,')$B',*&'!:+7G$,B7C*,7'!E*,*!F*!*C$+#7H+!
*!F*!&7G$,B7&*&!$+!F*!$&:#*#7H+!B:E$,7',/!1!6c*1,2)34'*5,*!"2,34).'()8"*657('4)2'*5,*
-'* 16:!6@g-! H<?QA-! Q@(L=/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'NQ__@_K>/E&)!

Z$b*!a,*E$,'-!c/!<=>?=A/!~9$BB'+!BC:&7$B�!Y!&$B*,,'FF'!E,')$B7'+*F!&'#$+C$I!$BC:&7'!&$!
:+! #*B'/! 1,2)34'* )"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,* N%$#,3$%'5$-! /]<KA-! _^(L>/!
MCCEBINNnnn/,$&*FY#/',ONE&)N=@PN=@P=QL^?>>_/E&)!

Z$,g-!c/! <=>?@A/!"E:+C$B! E*,*! *+*F71*,! F*! ,$F*#7H+! $+C,$! 7++'G*#7H+-!a4d!Y! )',D*#7H+!
E$&*OHO7#'(&7&S#C7#*/! T%'P)3* h* L'J,%-! 0<?QA-! ?_/!
MCCEBINN&'7/',ON?>/?^>_KN==?Q>?_^/GL/+?Q/=>?@/Q?Q_!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
Zg,$1!d:,7$F-!./! 0/!<=>>_A/!9*! )',D*#7H+!E$,D*+$+C$!&$F!E,')$B',*&'!*+C$! F'B!+:$G'B!

,$C'B!&$F!B7BC$D*!$&:#*C7G'!:+7G$,B7C*,7'/!1,2)34'*,-,(4%8")('*)"4,%7")2,%3)4'%)'*5,*
#$%&'()8"* 5,-* N%$#,3$%'5$-! 0<?A/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=@@@Q>>!

Z7+Y*!.$&7+*-!d/!<=>>LA/!9*!)',D*#7H+!E$,D*+$+C$!&$F!E,')$B',*&'!:+7G$,B7C*,7'I!$BC*&'!
&$! F*! #:$BC7H+/! 1,2)34'* 6-,(4%t")('* 5Z!"2,34).'()8* )* !""$2'()8* 657('4)2'* )*
L$()$,57('4)2'-!<<?>A/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK>??PPL!

Z',C7FF*!V$+&H+-!"/![/!<=>>KA/!I'*#$%&'()8"*5$(,"4,*5,-*N%$#,3$%'5$*7")2,%3)4'%)$>*N,%#)-*
9*-U",'3*5,*#$%&'()8"!qq2'#C',*F!&7BB$,C*C7'+-!\+7G$,B7C*C!":CÄ+'D*!&$![*,#$F'+*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'fP@@P5',&$+f>57+)'fF7+i!

Z',C'! d*BC,'-! "/! ./-! 5! .'BC$7,'! T*,#3*-! ./! 0/! <=>?PA/! 4++'G*#7H+! Y! d*F7&*&! $+! F*!
;',D*#7H+!&$F!Z,')$B',*&'!\+7G$,B7C*,7'/!1,2)34'*6-,(4%8")('*!"4,%7")2,%3)4'%)'*5,*
i$%&'()8"* 5,-* T%$#,3$%'5$-! <=<KA-! ?P?(?_Q/!
MCCEBINN&'7/',ON?>/Q>?LN,$7)'E/?@/K/=>P?>?!

V'&,3O:$1!JBE7+*,-!R/!<=>>KA/!c:$G'B!,$C'B!Y!$+)'k:$B!$+!F*!)',D*#7H+!&$F!E,')$B',*&'!
:+7G$,B7C*,7'/! 1,2)34'* 5,* 657('()$"-! VV<-! Q@(^^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ@>_QL!

V:}! 2'D7+O'-! 0/-! 5! 2$! d',,*F! .*+:$F! &$! X7FF$+*-! 4/! <=>>@A/! R7O+7)7#*&'B! &$! F*!
Å;',D*#7H+!&'#$+C$�!$+!F*B!:+7G$,B7&*&$B!$BE*b'F*B!$+!$F!D*,#'!&$F!JJJR/!16:DQ*
1,2)34'* 5,* :$(,"()'* D")2,%3)4'%)'-! ?<=A-! ?(=K/!
MCCEBINN&'7/',ON?>/P^^_N,$&:/=>>@/Q=@K!

V:g!2'D7+O'-!0/!<=>>@A/!6"3,B'%*,"*-'*D")2,%3)5'5/!c*,#$*/!

RS+#M$1! .',$+'-! ./! V/-! 5! .*Y',! V:71-! d/! ./! <=>>QA/! 9'B! 8HG$+$B! E,')$B',$B!
:+7G$,B7C*,7'B! Y! B:! )',D*#7H+! E$&*OHO7#*/! dF*G$B! Y! #'+C,'G$,B7*B/! 1,2)34'* 5,*
657('()8"-!VVH-!^=K(^PQ/!MCCEBINN7&:B/:B/$BNM*+&F$N??PP?N_KPPK!

RS+#M$1(cmb$1-!0/!"/!<B/!)/A/!JF!&$B*,,'FF'!E,')$B7'+*F!&$F!&'#$+C$!:+7G$,B7C*,7'/!1,2)34'*
D")2,%3)5'5,3-!///!

R'F*!;$,+S+&$1-!./! <=>>PA/!9*! )',D*#7H+! &$F! E,')$B',*&'! $+! $F! #'+C$]C'! &$F!JBE*#7'!
J:,'E$'!&$!J&:#*#7H+!R:E$,7',/!"G*+#$B!*FC$,+*C7G'B/!1,2)34'*!"4,%7")2,%3)4'%)'*5,*
i$%&'()8"*5,-*T%$#,3$%'5$-!<0<KA-!^?(?>_/!

RC$B-! "/-! 5! Z$C$O$D-! Z/! X*+/! <=>?_A/! 4DE*#C'! &$! F*! )',D*#7H+! &$F! E,')$B',*&'!
:+7G$,B7C*,7'I! "BE$#C'B! D$C'&'FHO7#'B! Y! E,'E:$BC*! E*,*! ):C:,*B! 7+G$BC7O*#7'+$B/!
657('%-!?<<?A-!?K(KQ/!

a',,*-!4/-!&$!d',,*F-!4/-!Zg,$1-!./0/-!a,7*&H-!u/-!Z*O}B-!a/-!X*F&$,,*D*-!J/-!.|,k:$1-!./2/-!
R*%*Cg-!R/-!R'F|-!Z/-!6$,+|+&$1-!d/-!R*+O,|-!"/-!T:|,&7*-!T/-!JBC$%*+$FF-!./-!Z*C7b'-!
0/-! T'+1SF$1-! "/-! ;*+&'B-! ./-! V:71-! c/-! 4OF$B7*B-! ./d/-! Y! a$+*-! "/! <=>?=A/!
4&$+C7)7#*#7H+! &$! #'DE$C$+#7*B! &'#$+C$B! k:$! ',7$+C$+! $F! &$B*,,'FF'! &$! EF*+$B! &$!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

)',D*#7H+! &7,7O7&'B! *! E,')$B',*&'! :+7G$,B7C*,7'/! 16:DQ* 1,2)34'* 5,* :$(,"()'*
D")2,%3)4'%)'-!<K<=A-!=?(_Q/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?=/Q>^Q!

X7+#$+17!<&$A-!"/!<=>?=A/!9*!)',D*#7H+!E$&*OHO7#*!&$F!E,')$B',!:+7G$,B7C*,7'/!\+!&$B*)3'!
E*,*!F*!,$)F$]7H+!Y!,$G7B7H+!&$!F*!E,S#C7#*!&'#$+C$!$+!$F!+7G$F!B:E$,7',/!R7-'-!<0-!???(
?==/! MCCEINN#*DE:B/:B*F/$BNÇ,$G7BC*BxC,*%*8'N7+&$]/EMEN>=?P(
KP>=N*,C7#F$NG7$nNLL@_!

X7G*B-!./-! Y! 'C,'B/! <=>>KA/!Z,'E:$BC*! E*,*! F*! )',D*#7H+! &$F! E,')$B',*&'! :+7G$,B7C*,7'/!
R(()8"* T,5'.8.)('-! </<=A/!
MCCEINNnnn/B*%$,/:F*/G$N%7CBC,$*DN?=KP_Q@L^N?@?=>N=N*,C7#:F'xQ/E&)!=!

j*%*F1*![$,*1*-!./!`/-!d7&!R*%:#$&'-!"/-!5!0/!;$F7E$-!a/!"/!<=>>^A/!\+*!E,'E:$BC*!&$!
)',D*#7H+!*!F*!&'#$+#7*!:+7G$,B7C*,7*/!1,2)34'*!J,%$'&,%)('"'*5,*657('()8"-!?<<?A-!
?(?>/!MCCEBINN&'7/',ON?>/K_KQ=NV4J_???^=^!

)
,JFLSJ:),:FOPOPQ)

4D%$,+H+-! ;/-! 5! T:$,,$,'! V'D$,*-! d/! <=>?LA/! ÉJ]7BC$! $+! F*! :+7G$,B7&*&! :+*!
E,')$B7'+*F71*#7H+!&'#$+C$e!16:>*1,2)34'*5,*657('()8"*'*:)34'"()'-!?]<",C7#:F'!
??A-!?(?=/!MCCEBINN&'7/',ONMCCEINN&]/&'7/',ON?>/Q>?LN,$&N_QN??!

[:$F*(d*B*F-!T/-!X*&7FF'-!p/-!Z*O*+7-!V/-![$,Dm&$1-!./!&$!F*!Z/-!R7$,,*-!0/!d/-!jY#M-!4/-!5!
d*BC,'-!`/!<=>>^A/!"!d'DE*,7B'+!')!4+&7#*C',B!')!CM$!s:*F7CY!')!\+7G$,B7C7$B/!1DL@Q*
D")2,%3)4),3* '"5* ["$\-,5.,* L$(),49* G$7%"'--! ]<=A/!
MCCEBINN&'7/',ON?>/@=KLN,:B#/GQ7=/^L!

6',C7OÑ$F*!"F#*FS*-!2/-!":B3+!X7FF*G$,&$%-!X/-!2$FO*&'![$+7C'%Y-!X/-!5!"%$FF*!T*,#3*-!
X/! <=>?@A/! "+SF7B7B! &$! F*! 7DE',C*+#7*! &$! F'B! #,7C$,7'B! &$! $G*F:*#7H+! Y! $F!
,$#'+'#7D7$+C'! *#*&gD7#'! &'#$+C$! :+7G$,B7C*,7'! #'D'! 7+&7#*&',$B! &$! F*! #*F7&*&!
$&:#*C7G*! $+! JBE*b*/!16LD>* 1,2)34'* 5,* -'* 657('()8"* L7N,%)$%-! `]<?L?A-! @_(L@/!
MCCEBINN&'7/',ONMCCEIN&'7/',ON?>/?>?QN8/,$B:/=>?Q/?>/>>=!

6*n$B![*,,'B-!T/-!5!2'+'B'!23*1-!R/!<=>>KA/!"+SF7B7B!&$F!#'+#$EC'!&$!F*!Å&'#$+#7*�!$+!
E,')$B',$B! :+7G$,B7C*,7'B/! \+! $BC:&7'! #:*F7C*C7G'/! 657('()$"* T$-)(9* R"'-93)3*
R%(;)2,3-!<<<??A-!?(P^/!

[,'#i%*+i-!"/-!5!.#T7FF-! 4/! <=>>=A/!RN%,"5)C'X,* %,#-,P)2$* ,"* -'* ,57('()8"* 37N,%)$%/!
.',*C*/!

[*,+$CC-!V/!<=>>=A/!@-'2,3*N'%'*,"4,"5,%*-'*D")2,%3)5'5*,"*7"'*,%'*5,*37N,%($&N-,X)5'5/!
Z'D*,$B/!

XSBk:$1! [,'+)D*+-! R/! <=>??A/! d'DD:+7C7$B! ')! E,*#C7#$/! J+! g'"5J$$W* $#* I)J%'%9*
+%')")".* T%'(4)(,* '"5* :,2,-$N&,"4>* k$-7&,* +;%,,! <cmD$,'! KK-! EE/! K??(KKPA/!
"BMO*C$!Z:%F7BM7+O!9C&/!MCCEBINN&'7/',ON?>/__Q_N,$GN$&:#*,/@?!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
j*%*F1*![$,*1*-!./!`/! <=>>KA/!@$&N,4,"()'3* 5$(,"4,3* 5,-* N%$#,3$%'5$* 7")2,%3)4'%)$Q*

@'-)5'5*9*5,3'%%$--$*N%$#,3)$"'-/!c*,#$*/!

T*,#3*! 6$,+S+&$1-! ./-! 5! X$F$,'B! X*FG$,&$-! ./! <=>?=A/! d'DE$C$+#7*B! ,$)F$]7G*B! Y!
&7&S#C7#*B!$+!E,')$B',$B!:+7G$,B7C*,7'BtI!#'+BC,:##7H+!&$!:+!E',C*)'F7'B!$F$#C,H+7#'/!
+,"5,"()'3*T,5'.8.)('3-!/K<>A-!KK(_>/!

T*,#3*-!"/!./!2/-![,*G'-!V/![/-!"F%$,'-! 0/!T/-!d:$FF'-!V/!U/-!5!R*+#M'-!9/!R/! <=>>_A/!
d'DE$C$+#7*B!Y!&7B$b'!&$!F*!$G*F:*#7H+!#'+C7+:*!Y!)7+*F!$+!$F!JBE*#7'!J:,'E$'!&$!
J&:#*#7H+!R:E$,7',/!J+!T%$.%'&'*5,*,3475)$3*9*'"S-)3)3/!

4,7O'Y$+-! 0/-! 07Dg+$1-!./-!5!"#:!*-!h/! <=>??A/! d'DE$C$+#7*B! Y! $&:#*#7H+! B:E$,7',/!
1,2)34'*&,P)('"'*5,*)"2,34).'()8"*,57('4)2'/!

a'%H+-!R/-!V7*F!RS+#M$1-!"/-!d*,,$C$,'-!./!`/-!5!T*,#3*-! 0/!"/! <=>?PA/!d'DE$C$+#7*B-!
#*F7&*&!Y!$&:#*#7H+!B:E$,7',/!1,2)34'*O,P)('"'*5,*!"2,34).'()8"*657('4)2'/!

[:$F*! d*B*F-! T/! <=>>@A/! d'+B7&$,*#7'+$B! D$C'&'FHO7#*B! B'%,$! $F! E,'#$&7D7$+C'! &$!
*#,$&7C*#7H+! Y! &$F! #'+#:,B'! &$! *##$B'! *! #:$,E'B! &$! ):+#7'+*,7'B! &'#$+C$B!
:+7G$,B7C*,7'B/! 16OR-! </<=A-! ?(?P/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N=K^>__>/E&)!

['MH,k:$1! THD$1(.7FFS+-! ./! V/-! 5! dM$#*! JBk:7G*-! 4/! <=>?^A/! 2$B*,,'FF'! &$!
#'DE$C$+#7*B!D$&7*+C$!"[Z!Y!$G*F:*#7H+!#'+! ,m%,7#*B!$+!$F! C,*%*8'!$+!O,:E'!$+!
J&:#*#7H+! R:E$,7',/! 16:DQ* 1,2)34'* 5,* :$(,"()'* D")2,%3)4'%)'-! <=<=A-! ?^@/!
MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?^/^^>@!

RS+#M$1!cmb$1-!0/!"/!<=>>>A/!:,3'%%$--$*N%$#,3)$"'-*5,-*5$(,"4,*7")2,%3)4'%)$/!q2'#C',*F!
&7BB$,C*C7'+-!\+7G$,B7&*&!Z'F7Cg#+7#*!&$!.*&,7&r/!

[$17$B!d,:1-!Z/!<=>>=A/!:,3'%%$--$*9*2'-)5'()8"*5,*7"*3)34,&'*5,*)"5)('5$%,3*5,*,#)('()'*
7")2,%3)4'%)'! qq2'#C',*F! &7BB$,C*C7'+-! \+7G$,B7&*&! d'DEF:C$+B$! &$! .*&,7&rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f?K_QK>!

c7FBB'+-! Z/! <=>?KA/! 2$G$F'E7+O! *! B#M'F*,BM7E! ')! C$*#M7+O! 7+! $+O7+$$,7+OI! R:EE',C7+O!
,$)F$#C7G$!E,*#C7#$!CM,':OM!CM$!:B$!')!*!#,7C7#*F!),7$+&/!1,#-,(4)2,*T%'(4)(,-!<`<=A-!?^Q(
=>L/!MCCEBINN&'7/',ON?>/?>L>N?PQ=K^PK/=>?=/@P^=K?!

V:}! 2'D7+O'-! 0/! <=>>^A/! JF! #*D%7'! $+! F*! \+7G$,B7&*&-! B:B! $E7BC$D'F'O3*B! Y!
#'+B$#:$+#7*B!&$!F*B!D7BD*B/!1,2)34'*@$&N-74,"3,*5,*657('()8"-!/K<=A-!=^_(K?@/!
MCCEBINN,$G7BC*B/:#D/$BN7+&$]/EMENVdJ2N*,C7#F$NG7$nNVdJ2>^>^==>=^_"!

JBC$%*+! [*,*-! ;/! <=>?@A/! JF! #',*1H+! &$F! *B:+C'I! V$G7B*+&'! #:$BC7'+$B! gC7#*B! $+! F*!
$&:#*#7H+! B:E$,7',/! a$%58"c* 1,2)34'* 5,* T,5'.$.U'-! ]H<PA-! ??(?_/!
MCCEBINN&'7/',ON?>/?K>P=N[',&'+/=>?@/Q^>P>?!

;$,,$,$B! Z*G3*-! X/! R/! <=>>?A/! JF! &$B*,,'FF'! E,')$B7'+*F! &$F! E,')$B',*&'! :+7G$,B7C*,7'I!
#7,#:+BC*+#7*B-! E,'%F$D*B! Y! E,'E:$BC*B/! T%$#,3$%'5$>* 1,2)34'* 5,* (7%%)(7-7&* 9*
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

#$%&'()8"* 5,-* N%$#,3$%'5$-! ?<=A-! ?>K(?K>/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fLK@^@Q5',&$+fP@>?=57+)'fF7+
i!

R'F*,! V'&,3O:$1-! ./! 4/-! 5! 23*1! 9*,$+*B-! d/! 6/! <=>>^A/! JF! &7B#:,B'! E$&*OHO7#'! &$!
*#*&gD7#'B! :+7G$,B7C*,7'BI! :+! *+SF7B7B! &$! B:B! #,$$+#7*B! ,$BE$#C'! *F! E,'#$B'! &$!
$+B$b*+1*(*E,$+&71*8$! $+! F*!\+7G$,B7&*&/! !"2,34).'()8"* 9* N$34.%'5$-!/`<?A-! ??_(
?P?/!MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'NK==KK>>/E&)!

.:b'1(d*+C$,'-! 0/(./-! 5! Z'1'! .:b'1-! d/! <=>?PA/! JF! $B#$+*,7'! &$! F*! #*F7&*&! $+! F*!
\+7G$,B7&*&!$BE*b'F*I!&$!&H+&$!G$+7D'B!Y!M*#7*!&H+&$!G*D'B/!1,2)34'*,-,(4%8")('*
)"4,%7")2,%3)4'%)'* 5,* #$%&'()8"* 5,-* N%$#,3$%'5$-! <=<KA-! ?(?Q/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'NPL__K^@/E&)!

.$&7+*-!0/!<=>?QA/!JF!)',D*&',/!J+!:)3,B$c*5,3'%%$--$*9*,2'-7'()8"*5,*-$3*N%$(,3$3*5,*
#$%&'()8"!<EE/!?K(=^A/!R3+C$B7B/!

J#M$G$,,3*-!Z/! <=>?>A/!JF!E*E$F!&$! F*!&'#$+#7*!:+7G$,B7C*,7*!$+! F*! )',D*#7H+! 7+7#7*F!&$!
E,')$B',$B/!@'-)5'5*,"*-'*657('()8"-!V//!MCCEBINN&'7/',ON?>/K?Q?^N#*F$&:/+K=/?_P!

d'D:+7#*#7H+! &$! F*! d'D7B7H+! J:,'E$*/! <=>>QA/!6-* N'N,-* 5,* -'3* 7")2,%3)5'5,3* ,"* -'*
67%$N'* 5,-* @$"$()&),"4$/! MCCEBINN$:,(F$]/$:,'E*/$:NF$O*F(
#'+C$+CNJRNauaN6a.9Ne:,7f9JT4RR\.I#??>Q@5),'DfJR!

",71*!"DE:&7*-!R/!X/-!5!R'+O$F-!T/!<&7,/!C$B/!/!<=>>QA/!6-*N,%#)-*5,-*5$(,"4,*,"*5)3,B$>*
($"4,P4$3c*&$5,-$3* 9* %,(7%3$3! qq2'#C',*F! &7BB$,C*C7'+-!\+7G$,B7&*&!Z'F7Cg#+7#*! &$!
X*F$+#7*rr/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f?^>KLP!

T*FS+-!"/!<=>>@A/!6-*N,%#)-*5,-*N%$#,3$%*7")2,%3)4'%)$>*3)47'()8"*'(47'-*9*%,4$3*5,-*#747%$/!
J+#:$+C,'/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNF7%,'e#'&7O'f=LLK@@!

T*,#3*!V'&,3O:$1-!./!&$F!Z/-!5!T'+1SF$1!9'B*&*-!R/! <=>>@A/!JF!E$,)7F!&$F!E,')$B',*&'!
:+7G$,B7C*,7'I!:+!E,')$B7'+*F!$+!$G'F:#7H+!#'+BC*+C$/!ll!*1,2)34'*5,*657('()8"-!H-!
L?L(=>_/!

R',7*+'!V:*+&'-!V/!<=>>PA/!JF!E,')$B',!:+7G$,B7C*,7'!*+C$!F'B!,$C'B!&$F!D:+&'!&$!M'YI!B:B!
#'DE$C$+#7*B! F*%',*F$B/! @$"4,P4$* ,57('4)2$>* %,2)34'* 5).)4'-* 5,* )"2,34).'()8"* 9*
"7,2'3*4,("$-$.U'3-!VK/!MCCEINN#'+C$]C'($&:#*C7G'/#'D/*,N=>>PN?N+'C*(>@/MCD!

d*%*FF$,'-!h/-!5!['F3G*,-!"/!<=>?_A/!JF!E,')$B',*&'!:+7G$,B7C*,7'!#'D'!&'#$+C$I!M*#7*!
:+*!7&$+C7&*&!E,')$B7'+*F!k:$!7+C$O,$!&'#$+#7*!$!7+G$BC7O*#7H+/!16:DQ*1,2)34'*5,*
:$(,"()'*D")2,%3)4'%)'1,2)34'*5,*:$(,"()'*D")2,%3)4'%)'Q-!<V<?A-!_@(@@/!

['1:-!j'7*l!d*+C'!6$,,$,*-!Z/!0/!<=>>^A/!JF!E,')$B',*&'!:+7G$,B7C*,7'!$+!F*!B'#7$&*&!&$F!
#'+'#7D7$+C'I! #'DE$C$+#7*B! E,')$B7'+*F$B! &'#$+C$/! 1,2)34'* 5,* i$%&'()8"* ,*
657('4)2'* D")2,%3)4'%)'-! /<=A-! L@(^@/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK??>L@@!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
.$&7+*-! 0/-!5!0*,*:C*-![/! <=>?KA/!6"3,B'"C'*9*'N%,"5)C'X,*,"* -'*657('()8"*L7N,%)$%/!

R3+C$B7B/!

V:g-!0/-!5!9'&$7,'-!9/!<$&B/!/!<=>?>A/!6q7)N$3*5$(,"4,3*9*"7,2'3*)5,"4)5'5,3*'('5n&)('3*
,"*657('()8"*L7N,%)$%/!c*,#$*/!

[$,+*%$:! Z*BC',-! T/-! 5! R*:F$&*! Z*,gB-! c/! <=>>PA/! 63N'()$3* 5,* )"2,34).'()8"* ,"* -'*
N%$#,3)$"'-)C'()8"* 5$(,"4,* 7")2,%3)4'%)'/! \+7G$,B7&*&! &$! "F7#*+C$/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CF7%e#'&7O'f=@K^@L!

agFF$1!9*1'-!9/-!.$BC,$!THD$1-!\/-!5!;'+B$#*!Zg,$1-!0/!0/!<=>?QA/!JBC,*C$O7*!&$F!#$+C,'!
&$! $BC:&7'B! &$! &7&S#C7#*! E*,*! F*! E,')$B7'+*F71*#7H+! &$F! &'#$+C$! :+7G$,B7C*,7'/!
:)5'3(Y-)'>* :)5S(4)('* 9* 657('()8"-! =<_A-! @?(LP/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f_^???Q>5',&$+f>57+)'fF7+i!

.*,C3+$1!c*G*,,'-!J/!<=>?>A/!u4)('*N%$#,3)$"'-*5,*-$3*N%$#,3$%,3/!2$B#Fg$/!

V'8*B-!d/!J/!<=>??A/!vC7#*!E,')$B7'+*F!&'#$+C$I!:+!#'DE,'D7B'!E$&*OHO7#'!M:D*+3BC7#'/!
1,2)34'*g7&'")5'5,3-!<-!?(==/!

2:*,C$!.$,$F'-!0/-!6$,GSB!.*,C3+$1-!d/!<&7,/! C$B/! /-!5!V*D3,$1!R'%,7+'-!0/!<#'&7,/! C$B/! /!
<=>>KA/! 6P4%'(()8"* 5,* ($"$()&),"4$* 5,* J'3,3* 5,* 5'4$3c* 7"'* 'N-)('()8"* N'%'* -'*
('-)5'5*,"*(,"4%$3*7")2,%3)4'%)$3!qq2'#C',*F!&7BB$,C*C7'+-!\+7G$,B7&*&!&$!dH,&'%*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'fQK@P>!

d*E$FF$,*B!7!R$O:,*-!0/!9F/!<=>>=A/!i'(4$%,3*($"5)()$"'"4,3*5,*-'*('-)5'5*5,*-'*,"3,B'"C'*
7")2,%3)4'%)'>*7"*'"S-)3)3*,&NU%)($!qq2'#C',*F!&7BB$,C*C7'+-!\+7G$,B7C*C!":CÄ+'D*!&$!
[*,#$F'+*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'fPK?=5',&$+f>57+)'fF7+i!

.*C*!V3'B-!R/-!;'BB7-!9/-!d*BC,'-!9/-!5!T:$,,$,'-!w/!<=>>LA/!;',D*#7H+!&$!;',D*&',$B!
$+! F*! \+7G$,B7&*&/! M%J)3>* %,2)34'* 5,* @),"()'3* g7&'"'3-! V<^A-! ??^(?KP/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N=LQ?@?P/E&)!

T*,#3*(X*F#S,#$F!.:b'1(V$E7B'-! "/-! 5! RS+#M$1!THD$1-!./! d/! <=>>=A/! ;',D*#7H+! Y!
E,')$B7'+*F71*#7H+!&'#$+C$!&$F!E,')$B',*&'!:+7G$,B7C*,7'/!1,2)34'*5,*)"2,34).'()8"*
,57('4)2'c* 1!6-! /K<?A-! ?_K(?@=/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f=Q@@P?5',&$+f=K@K?L57+)'fF7
+i!

a7FF$D*-!6/!<=>?>A/!;',D*C7G$!*BB$BBD$+C!7+!C$*#M$,!$&:#*C7'+!*+&!C$*#M$,!E,')$BB7'+*F!
&$G$F'ED$+C/!J+!!"4,%"'4)$"'-*6"(9(-$N,5)'*$#*657('4)$"!<EE/!_QK(_@?A/!JFB$G7$,!
9C&/!MCCEBINN&'7/',ON?>/?>?QN[^@L(>(>L(>PPL^P(@/>?QK^(>!

T$n$,#-!"/!<=>>?A/!4&$+C7&*&!E,')$B7'+*F!Y!C,*Y$#C',7*!$+!F*!:+7G$,B7&*&/!T%$#,3$%'5$c*
1,2)34'* 5,* (7%%)(7-7&* 9* #$%&'()8"* 5,-* N%$#,3$%'5$Q-! ?<=A-! ?(?_/!
MCCEBINNnnn/,$&*FY#/',ONE&)N_Q@N_Q@_>=>K/E&)!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
R':1*!&*!R7FG*-! 0/!R/!<=>?^A/!!"5)('5$%,3*5,*'((,3)J)-)5'5*N'%'* -'*,57('()8"*37N,%)$%*

5,35,*-'*N,%3N,(4)2'*5,*-'*,q7)5'5*5,*.n",%$!qq2'#C',*F!&7BB$,C*C7'+-!\+7G$,B7&*&!
&$!R*F*D*+#*rr/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]CC$Be#'&7O'f=__^Q?!

J:,Y&7#$/! <=>=>A/! I'* ('%%,%'* 5$(,"4,* ,"* 67%$N'>* R((,3$c* N%$.%,3)8"* 9* 'N$9$/!
MCCEBINN$*#$*/$#/$:,'E*/$:N+*C7'+*F(E'F7#7$BN$:,Y&7#$NM'D$x$+!

T7D$+'! R*#,7BCS+-! 0/! <=>?>A/! 9*! #*,,$,*! E,')$B7'+*F! E*,*! $F! E,')$B',*&'/! 1,2)34'*
!"4,%7")2,%3)4'%)'*5,*i$%&'()8"*5,-*T%$#,3$%'5$-!]0-!=PK(=Q>/!

"F)g,$1!X7FF*,,$*F-!"/!<=>?_A/!9*!#'D:+7#*#7H+!$)7#*1!&$F!E,')$B',I!:+*!,$BE'+B*%7F7&*&!
B'#7*F/! MN()8">* 1,2)34'* 5,* @),"()'3* g7&'"'3* 9* L$()'-,3-! /-! KP(P^/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N_LKP@P=/E&)!

.$&7+*-! 0/-!5! Zg,$1/!.0/! <=>?@A/! 9*! #'+BC,:##7H+! &$F! #'+'#7D7$+C'! $+! $F! E,'#$B'! &$!
*E,$+&$,! *! B$,! E,')$B',I! F*! G7B7H+! &$! F'B! E,'C*O'+7BC*B/! T%$#,3$%'5$c* 1,2)34'* 5,*
(7%%)(7-7&*9*#$%&'()8"*5,-*N%$#,3$%'5$-!/<<?A-!?@(KL/!

.'+$,$'-!d/-!5!Z'1'-!0/!4/!<=>>KA/!9*!#:FC:,*!$&:#*C7G*!$+!F*!:+7G$,B7&*&I!c:$G'B!,$C'B!
E*,*!E,')$B',$B!Y!*F:D+'B/!J+!d/!.'+$,$'!5!0/!4/!Z'1'!<J&B/A-!I'*7")2,%3)5'5*'"4,*
-'* "7,2'* (7-47%'* ,57('4)2'Q*6"3,B'%* 9* 'N%,"5,%* N'%'* -'* '74$"$&U'Q! <EE/! ?_(K>A/!
R3+C$B7B/!

4D%$,+H+!.:b'1-! ;/! <=>?@A/!9*! &'#}+#7*! :+7G$,B7C|,7*/!T%)&,%'*@$"2,"()8* ()74'5'"'*
3$J%,* -'* 7")2,%3)4'4* ('4'-'"'>* ('N* '-* !k* @$".%n3* D")2,%3)4'%)* @'4'-v-! ?Q_(?QL/!
MCCEINN&7E'B7C/:%/$&:N&BE*#$N%7CBC,$*DN=PP_N??=??_N?N>LQK?x=K_@>Px_=PKx/E&)!

.*,C3+(T:C7g,,$1-! `/-! d'+&$(07Dg+$1-! 0/-! 5! .*Y',(V:71-! d/! <=>?PA/! 9*! 7&$+C7&*&!
E,')$B7'+*F! &'#$+C$! &$F! E,')$B',*&'! +'G$F! :+7G$,B7C*,7'/! 16:DQ* 1,2)34'* 5,*
:$(,"()'*D")2,%3)4'%)'-!</<PA-!?P?/!MCCEBINN&'7/',ON?>/P^^_N,$&:/=>?P/_Q?L!

;$7]*B! d'+&'D-! ./! <=>>PA/! 9*! 7+)F:$+#7*! &$! )*#C',$B! E$,B'+*F$B-! 7+BC7C:#7'+*F$B! Y!
#'+C$]C:*F$B!$+!F*!C,*Y$#C',7*!Y!$F!&$B*,,'FF'!&'#$+C$!&$!F'B!E,')$B',$B!:+7G$,B7C*,7'B!
(! 27*F+$C/! 657('%-! VV-! K?(_L/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f^L^KLL!

2*G7B!d*BC,'-!2/-!9*7+$B!`FG*,$1-!W/!./-!5!0*,,7+!R*F#*+-!./!J/!<=>?QA/!9*!7+G$BC7O*#7H+!
E$&*OHO7#*! #'D'! )',D*! &$! E,')$B7'+*F71*#7H+! &$! F*! &'#$+#7*/! :)5'3(Y-)'>*
:)5S(4)('* 9* 657('()8"-! =<PA-! =P@(=_L/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQQQ@>=^5',&$+f>57+)'fF7+i!

`FG*,$1!V'8'-!X/!<=>>?A/!9*!U,7$+C*#7H+!$+!F'B!#$+C,'B!:+7G$,B7C*,7'B!#'D'!7+&7#*&',!&$!
#*F7&*&/! R.$%'* 5).)4'--! //!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f^QK?^@5',&$+f=KKQP57+)'fF7+
i!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
R*+1*+*! X*FF$8'B-! T/! 4/! <=>?PA/! I'* N%S(4)('* 5,* '7-'>* N,%(,N()8"* 5,* ,#,(4)2)5'5* 9*

'74$,#)('()'! qq2'#C',*F! &7BB$,C*C7'+-! \+7G$,B7&*&! &$! dH,&'%*rr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'fQLK__5',&$+f>57+)'fF7+i!

U,C71-! JD7F7'l! .*,7b'-! ./! &$! F'B! `/! <=>>_A/! 9*! E,')$B7'+*F71*#7H+! &$F! &'#$+C$!
:+7G$,B7C*,7'!*!C,*GgB!&$!F*!7+G$BC7O*#7H+!&7&S#C7#*!&$B&$!:+!$+)'k:$!7+C$,&7B#7EF7+*,!
#'+! F*! ZB7#'F'O3*/! 1,2)34'* !J,%$'&,%)('"'* 5,* 657('()8"-! V?-! Q(=_/!
MCCEINN,7$'$7/',ONE,')$B7'+KL/MCD!

[,$78'! w','B1-! a/-! c'G'-! ./! 2/! F'B! `/-! 5! [$&'Y*! a','-! ./! J/! <=>?_A/! 9*!
E,')$B7'+*F71*#7H+!&$F!&'#$+C$!:+7G$,B7C*,7'I!"E:+C$B!$+!C',+'!*!F*!7DEF$D$+C*#7H+!
&$! $BC,*C$O7*B! 7+BC7C:#7'+*F$B! $+! F*! \+7G$,B7&*&/! O,"5)2,-! <V<?A-! ^^(?>K/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQK=>P=L5',&$+f>57+)'fF7+i!

V'8*B-!d/!<=>?@A/!9*!E,')$B7'+*F71*#7H+!&$F!&'#$+C$!:+7G$,B7C*,7'I!:+!,$C'!*#C:*F/!O,"5)2,-!
<?<PA-! _>@(_==/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQK=>LKQ5',&$+f>57+)'fF7+i!

.7#M*G7F*-!;/!<=>>?A/!I'*3'-)5'*5,-*-'J,%)"4$Q*@%U4)('*7%.,"4,*5,*-'*D")2,%3)5'5/!J&7C',7*F!
d'DEF:C$+B$/!

Z:,+$FF-!./!<=>?_A/!9*!C$',3*!&$!F*!$+)$,D$,3*!#'D'!#:7&*&'I!:+!D'&$F'!E*,*!C,*+B)',D*,!
F*!E,S#C7#*/!J+!"/!./!V/!"FF7O''&!<J&/A-!O$5,-$3*9*4,$%U'3*,"*,"#,%&,%U'!<EE/!KPL(
KQ@A/!JFB$G7$,/!

.*,#'G7C#M-!0/!<=>>=A/!I'*7")2,%3)5'5*e)&fN$3)J-,/!J&7#7'+$B!"i*F/!

.*,C3+-!./!./-![:]*,,*7B!JBC,*&*-!./!V/-!5!JBC$%*+![*,*-!;/!<=>>=A/!9*!:+7G$,B7&*&!#'D'!
$BE*#7'! &$! *E,$+&71*8$! gC7#'/! 1,2)34'* !J,%$'&,%)('"'* 5,* 657('()8"-! /H-! ?@(PK/!
MCCEBINN&'7/',ON?>/K_KQ=NV4J=^>^P^!

Z*GH+!&$!Z*:F*-!R/! <=>?KA/!I'*D")2,%3)5'5*6P(,-,"4,*D"*,3475)$*5,* -'3*7")2,%3)5'5,3*
N^J-)('3* ,3N'B$-'3! qq2'#C',*F! &7BB$,C*C7'+-! \+7G$,B7&*&! V$Y! 0:*+! d*,F'Brr/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CNC$B7Be#'&7O'fLL=^P5',&$+f?57+)'fF7+i!

d*$,'FB!.*C$'-!V/-!X$,&m!V:71-!R/-!5!X7b*,SB!"%*&-!./!<=>?@A/!9*B!*,C$B!$+!F*!$&:#*#7H+!
B:E$,7',I! F*!$G*F:*#7H+!$+!JBE*b*!&$! F*!*#C7G7&*&! 7+G$BC7O*&',*!$+![$FF*B!",C$B!*!
C,*GgB!&$!F'B!7+&7#*&',$B!&$!#*F7&*&/!1,2)34'*,3N'B$-'*5,*5$(7&,"4'()8"*(),"4U#)('-!
`K<PA/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fQ_K>KK>5',&$+f>57+)'fF7+i!

T:1DS+!d$&7FF'-!W/!4/-!.',$+'!"F#*+C*,*-!R/!4/-!5!97D*-!c/!<=>?_A/!9*B!#'DE$C$+#7*B!
&7B#7EF7+*,$B-! $&:#*C7G*B! Y! B'#7'*)$#C7G*B! $+! $F! E$,)7F! &'#$+C$! :+7G$,B7C*,7'/!
1,):$@%,'>*1,2)34'*,-,(4%8")('*5,*)"2,34).'()8"*9*5$(,"()'*(%,'4)2'-!`-!==L(=PP/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f_K_@KPP5',&$+f>57+)'fF7+i!

[*7+-! h/! <=>>@A/! I$* q7,* ;'(,"* -$* &,X$%,3* N%$#,3$%,3* 5,* 7")2,%3)5'5! <\+7G$,B7C*A/!
Z:%F7#*#7'+$B! \+7G$,B7&*&! &$! X*F$+#7*/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

MCCEBINNnnn/)#$7*/:+,/$&:/*,NO$77ND*$BC,7*N=>?PN2,*R*+8:,8'NLD*BNh$+! [*7+-! 9'!
k:$!M*#$+!F'B!D$8',$B!E,')$B',$B!&$!:+7G$,B7&*&/E&)!

.',7+-!J/!<=>>=A/!I$3*=*L'J,%,3*F,(,3'%)$3*N'%'*-'*657('()8"*5,-*i747%$/!Z*7&HB!4%g,7#*/!

[*,+$CC-!V/!<=>>?A/!I$3*-U&)4,3*5,*-'*($&N,4,"()'Q*6-*($"$()&),"4$c*-'*,57('()8"*37N,%)$%*
9*-'*3$(),5'5/!T$&7B*/!

Zg,$1!JBE*,,$FFB-!./!&$F!d/-!5!THD$1!R*+#M'-!0/!./!<=>?>A/!9'B!,*+i7+OB!7+C$,+*#7'+*F$B!
&$! F*B! 7+BC7C:#7'+$B! &$! $&:#*#7H+! B:E$,7',! Y! F*B! #F*B7)7#*#7'+$B! :+7G$,B7C*,7*B! $+!
JBE*b*I! G7B7H+! E*+',SD7#*! Y! E,'BE$#C7G*! &$! ):C:,'/! :$(7&,"4$3* 5,* +%'J'X$*
iDF@RL-! ??H/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fKQK=>QP5',&$+f=^?L_?57+)'fF
7+i!

4D%$,+H+!.:b'1-!;/!<=>>^A/!O,X$%'%*-'*,"3,B'"C'*9*,-*'N%,"5)C'X,*,"*-'*7")2,%3)5'5/!
U#C*$&,'(4dJ(\[/!

.7O:$F!23*1-!;/!./!&$!<#'',&/!/!<=>>QA/!O,4$5$-$.U'3*5,*,"3,B'"C'*9*'N%,"5)C'X,*N'%'*
,-*5,3'%%$--$*5,*($&N,4,"()'3p>*$%),"4'()$",3*N'%'*,-*N%$#,3$%'5$*7")2,%3)4'%)$*'"4,*
,-*63N'()$*67%$N,$*5,*657('()8"*L7N,%)$%/!"F7*+1*!J&7C',7*F/!

UB:+*!c$G*&'-!d/-!5!.*C*![$+7C'-!Z/!<=>?LA/!c*,,*C7G*B!B'%,$!$F!*%*+&'+'!:+7G$,B7C*,7'I!
J]EF',*+&'! D'C7G'B! &$! E$,D*+$+#7*! Y! *%*+&'+'! $+! $F! .SBC$,! J:,'(
9*C7+'*D$,7#*+'!$+!J&:#*#7H+!4+C$,#:FC:,*F/!J+!I'*N%$#,3)$"'-)C'()8"*5,-*5$(,"4,*
'* 4%'2n3* 5,* -'* )""$2'()8"* ,57('4)2'Q* I)J%$* 5,* '(4'3>* !l* G$%"'5'3* 5,* %,5,3* 5,*
)"2,34).'()8"*,"*)""$2'()8"*5$(,"4,Q*DF6:c*O'5%)5Q*/0c*/H*9*VK*5,*X7")$*5,*/K<=!
<EE/! QK(QQA/! .*&,7&I! \cJ2-! =>?L/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN$]C*,Ce#'&7O'f@>^^_=>!

Z*BC',! d'D3+-! 0/! 0/-! 5! d*+'! X$F*-! `/! T/! <=>>@A/!F7,2'3* ($&N,4,"()'3* 5$(,"4,3* 5,-*
N%$#,3$%'5$/!\+7G$,B7&*&!&$!"F#*FS/!R$,G7#7'!&$!Z:%F7#*#7'+$B/!

Z*BC',! d'D3+-! 0/! 0/! <=>>@A/! c:$G*B! #'DE$C$+#7*B! &'#$+C$B! &$F! E,')$B',*&'/! c$n!
a$*#M7+O!d'DE$C$+#$B/!J+!0/!0/!Z*BC',!d'D3+!5!`/!T/!d*+'!X$F*!<J&B/A-!62,"4$3*
N,5'.8.)($3*/KK=!<EE/!=L?(K>>A/!d7:&*&!V$*F/!J/!\/!&$!.*O7BC$,7'!N!\+7G$,B7&*&!&$!
d*BC7FF*(9*!.*+#M*/!

.*Y',!V:71-!d/!./!<=>>^A/!c:$G'B!,$C'B!E*,*!:+*!\+7G$,B7&*&!$+!E,'#$B'!&$!#*D%7'I!
ÉZ:$&$+!B$,! F'B!E,')$B',$B!<E,7+#7E7*+C$BA! F'B!E,'C*O'+7BC*Be!T%$#,3$%'5$c*1,2)34'*
5,* (7%%)(7-7&* 9* #$%&'()8"* 5,-* N%$#,3$%'5$Q-! <V<?A-! Q?(@@/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK>Q>>>=!

[*,+$CC-!V/!<=>>LA/!T'%'*7"'*4%'"3#$%&'()8"*5,*-'*7")2,%3)5'5Q*F7,2'3*%,-'()$",3*,"4%,*
)"2,34).'()8"c* 3'J,%* 9* 5$(,"()'/! U#C*$&,'(4dJ(\[/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'fK^>>L?_!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
R7DÖ'-! "/! ./! X/-! ;F',$B-! ./! "/-! [*,,'B-! "/-! ;$,+*+&$B-! R/-! 5!.$Bk:7C*-! 2/! <=>?_A/!

Z$,#$E#7'+$B!&$!F'B!E,')$B',$B!:+7G$,B7C*,7'B!B'%,$!F*!$+B$b*+1*!Y!F*!#*F7&*&!&$!F*!
E$&*O'O3*! &$! F*! $&:#*#7H+! B:E$,7',I! :+! $BC:&7'! ,$*F71*&'! $+!Z',C:O*F/! !"#'"()'* 9*
RN%,"5)C'X,>*G$7%"'-*#$%*4;,*L4759*$#*657('4)$"*'"5*:,2,-$N&,"4-!V0<?A-!?==(?PK/!
MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f_>K^P@P5',&$+f>57+)'fF7+i!

`FG*,$1!&$!J:F*C$-!W/-!5!X7FF*,&H+!T*FF$O'-!9/!<=>>QA/!T-'")#)('%*5,35,*($&N,4,"()'3*
N'%'* N%$&$2,%* ,-* 'N%,"5)C'X,>* ,-* %,4$* 5,* -'* 3$(),5'5* 5,-* ($"$()&),"4$* N'%'* ,-*
N%$#,3$%'5$*7")2,%3)4'%)$!<\+7G$,B7&*A/!Z:%F7#*#7'+$B!&$!F*!\+7G$,B7&*&!&$!2$:BC'/!

.$+C*&'-!a/-!.$&7+*-!0/-!5!d,:1-!9/!<=>?@A/!Z,$E*,*,!E*,*!*E,$+&$,I!:+*!D*+7)$BC*#7H+!
&$F!#'+'#7D7$+C'!&7&S#C7#'!&$F!#'+C$+7&'!$+!F*!E,S#C7#*/!63475)$3*3$J%,*,57('()8"-!
VV-!=@(PL/!

cHG'*-!"/-!5!U,C71!./-!0/!./!<C,*&/!/!<?^^@A/!Z,')$B7'+*F71*#7H+!&$!&'#$+C$B!Y!#7$+#7*B!&$!
F*! $&:#*#7H+/! 1,2)34'* 657('()8"* 9* T,5'.$.U'-! H<?^A-! =_?(=LL/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N=_QQ?L_/E&)!

.*+B'! .*,C3+$1-! 0/! ./! <?^^^A/! Z,')$B7'+*F71*#7H+! E$&*OHO7#*! &$F! E,')$B',*&'!
:+7G$,B7C*,7'/!1,2)34'*)"4,%7")2,%3)4'%)'*5,*#$%&'()8"*5,-*N%$#,3$%'5$-!V`-!K?^(K=L/!
MCCEBINN&7*F+$C/:+7,7'8*/$BN&$B#*,O*N*,C7#:F'N??L>=_/E&)!

X*,&7-! 4/-!5!s:7+-!V/! <=>??A/!Z,'D'C7'+!*+&! CM$!B#M'F*,BM7E!')! C$*#M7+O!*+&! F$*,+7+O/!
g).;,%* 657('4)$"* 1,3,'%(;* '"5* :,2,-$N&,"4-! VK<?A-! K^(P^/!
MCCEBINN&'7/',ON?>/?>L>N>@=^PKQ>/=>??/_KQ^@?!

.*,C3+$1!.*,C3+-!./!<=>>QA/!V$)F$]7'+$B!B'%,$!F*!#'+G$+7$+#7*!&$!:+!#*D%7'!&$!#:FC:,*!
&'#$+C$!$+!F*!:+7G$,B7&*&/!J+!./!.*,C3+$1!Y!R/!d*,,*B#'!<d'',&B/A!<J&/A-!T%$N7,34'3*
N'%'*,-*('&J)$*5$(,"4,*,"*-'*7")2,%3)5'5!<EE/!?_(K=A/!U#C*$&,'(4dJ(\[/!

.',*F$B! V*D3,$1-! "F$8*+&,*l! J&7CM! V'8*B-! 9*:,*l! 67&*FO'! d',CgB-! d:*:MCgD'#l! j'F*!
T*,#7*! 9'1*+'-! V'&'F)'l! .'F7+*,! R'F3B-! 0/! J/! <=>?KA/! V$F*#7H+! $+C,$! $BC7F'B! &$!
*E,$+&71*8$-! ,$+&7D7$+C'! *#*&gD7#'! Y! 'C,*B! G*,7*%F$B! ,$F$G*+C$B! &$! $BC:&7*+C$B!
:+7G$,B7C*,7'B!Ü!"E,$+&71*8$!Ü!.*$BC,'B/!1,2)34'*634)-$3*5,*RN%,"5)C'X,-!<<<?=A-!?(?Q/!
MCCEBINN$B/B#,7%&/#'DN&'#:D$+CNKLKK>?@QPN*,C7#:F'(^(E&)!

a,7On$FF-!h/-!.*,C7+-!J/-![$+8*D7+-!0/-!5!Z,'BB$,-!./!<=>>>A/!R#M'F*,BM7E!')!a$*#M7+OI!"!
D'&$F/! !"4,%"'4)$"'-* G$7%"'-* $#* T;94$%,&,5)'4)$"-! /<<?A-! ?__(?QL/!
MCCEBINN&'7/',ON?>/?>L>N>@=^PKQ>>PP_Q=L!

['Y$,-!J/!<?^^>A/!R#M'F*,BM7E!V$#'+B7&$,$&/!Z,7',7C7$B!')!CM$!E,')$BB',*C$/!J+!R*3N,()'-*
1,N$%4!<X'F/!?PK_A/!aM$!d*,+$O7$!;':+&*C7'+!)',!CM$!"&G*+#$D$+C!')!a$*#M7+O/!

j*%*F1*![$,*1*-!./!`/!<=>>^A/!R$,!E,')$B',!:+7G$,B7C*,7'!M'Y/!I'*@7,34)8"*D")2,%3)4'%)'-!
?-!QL(L>/!MCCEINNE'F7,$&/:ED/$BN7+&$]/EMENF*#:$BC7'+:+7G$,B7C*,7*N*,C7#F$NG7$nNKKKL!

T,'B-![/-!5!V'D*bS-!a/!<=>>PA/!L,%*N%$#,3$%Q*T'-'J%'3*3$J%,*-'*5$(,"()'*7")2,%3)4'%)'!
<U#C*$&,'N4A/!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
4X9UR!z!4+BC7C:C$!')!J&:#*C7'+/!<=>?PA/!a$*#M$,!F$*,+7+O!*+&!$]E$,C7B$!CM,':OM':C!CM$!

E,')$BB7'+*F!#*,$$,/!=>>L(=>?P!E,'O,*DD$/!J+!657('4)$"/!

97OMC-! T/-! 5! d*Fi7+B-! R/! <=>>^A/! aM$! $]E$,7$+#$! ')! )*#:FCY! &$G$F'ED$+CI! E*CC$,+B! ')!
G*,7*C7'+! 7+! #'+#$EC7'+B! ')! C$*#M7+O/! !"4,%"'4)$"'-* G$7%"'-* #$%* R('5,&)(*
:,2,-$N&,"4-!<V<?A-!=@(P>/!MCCEBINN&'7/',ON?>/?>L>N?KQ>?PP>@>?LQ>==@!

w*Fi$,-! 0/! 2/-! [*$EF$,-! Z/-! 5! d'M$+-! [/! <=>>LA/! aM$! R#M'F*,BM7E! ')! a$*#M7+O! *+&!
9$*,+7+O! Z*,*&']I! V$B:FCB!w7CM':C! V$n*,&B/!@$--,.,* +,'(;)".-! ?]<KA-! ?LK(?^>/!
MCCEBINN&'7/',ON?>/K=>>Ndad6/_Q/K/?LK(?^>!

6*OBC,áD-!J/-!5!97+&%$,O-!U/!<=>?KA/!aM,$$!CM$B$B!'+!C$*#M7+O!*+&!F$*,+7+O!7+!M7OM$,!
$&:#*C7'+/! +,'(;)".* )"* g).;,%* 657('4)$"-! <0<=A-! ??^(?=L/!
MCCEBINN&'7/',ON?>/?>L>N?K_Q=_?@/=>?=/Q^P>^@!

T*,#3*![*,+gB-!6/!<=>?PA/!a,*%*8'B! CH]7#'B/!9'B!L!D*F$B!&$F!E,')$B',!:+7G$,B7C*,7'/!6-*
($"#)5,"()'-/! MCCEBINNnnn/$F#'+)7&$+#7*F/#'DN*FD*(#',*1'+(G7&*N=>?^(>?(
=PND*F$B(E,')$B',(:+7G$,B7C*,7'(C,*%*8'B(C']7#'Bx?_Q>?LN!

9HE$1!V:71-!0/!<=>??A/!\+!O7,'!#'E$,+7#*+'!$+!F*!$+B$b*+1*!:+7G$,B7C*,7*tI!)',D*#7H+!E',!
#'DE$C$+#7*B/!1,2)34'*5,*,57('()8"/!

R*,*G7*!T*FF*,&'-!./!"/!<=>??A/!D"*&$5,-$*5,*($&N4,"()'3/!U#C*$&,'(4dJ(\[/!

4D%$,+H+! .:b'1-! ;/! <=>>>A/! \+! +:$G'! Z,')$B',*&'! E*,*! :+*! +:$G*! \+7G$,B7&*&I!
É#'+#7$+#7*! '! E,$B7H+e!1,2)34'* !"4,%7")2,%3)4'%)'* 5,*i$%&'()8"* 5,-*T%$#,3$%'5$-!
V0-!K@(PQ/!MCCEBINN&7*F+$C/:+7,7'8*/$BNB$,GF$CN*,C7#:F'e#'&7O'f??L>QL!
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CCO$ K82$V,5723<54Q$5,$A5;+32<$IVAL$
$

1.$Short description of the Campus 
$
Short History 
 
Founded in 1450, the UB is woven into the urban fabric of Barcelona. King Alphonse V unifies 
all university education into the!Estudi General!of Barcelona. 
Its six campuses spread across the city are poles for activity in the surrounding areas. The 
Historic Building, designed by the architect Elias Rogent, was given historical and artistic 
heritage status in 1970. 
 
Faculties / Fields of Study / Institutions Faculties 
 
16 Faculties + 9 affiliated centres 
74 EHEA bachelor's degree courses 
157 university master's degree courses 
48 doctoral programs 
215 UB-specific master's degree courses and postgraduate diplomas 
07 university extension courses 
597 lifelong learning courses (IL3-UB) 
 
Institutes and Departments, Special research areas: 
 
60 Departments and 1 training and research unit 
19 Institutes + 12 institutes participation + 4 Research centres: 

1.! Institute of Theoretical and Computational Chemistry  
2.! Institute of Cosmos Sciences (ICCUB) 
3.! Institute of Mathematics (IMUB) 
4.! Institute of Neurosciences (UBNeuro) 
5.! Institute for Lifelong Learning (IL3-UB) 
6.! Institute of Education Sciences 
7.! Biodiversity Research Institute (IRBIO) 
8.! Geomodels Research Centre 
9.! Institute for Research in Economics (BEAT) 
10.!Institute for Research on Applied Regional and Public Economics (IREA) 
11.!Institute for Research on Medieval Cultures (IRCVM) 
12.!Institute of Biomedicine (IBUB) 
13.!Institute of Complex Systems (UBICS) 
14.!Institute of Nanoscience and Nanotechnology (IN2UB) 
15.!Institute of Research in Education (IRE.UB) 
16.!Institute of Ancient Near Eastern Studies (IPOA) 
17.!Legal Research Institute (TransJus) 
18.!Nutrition and Food Safety Research Institute (INSA) 
19.!Water Research Institut 

Institutes in which the UB participates, accredited as "Healthcare Research 
Institutes" by the Carlos III Health Institute (Madrid): 

1.! August Pi i Sunyer Bellvitge Biomedical Research Institute (IDIBELL) 
2.! Biomedical Research Institute (IDIBAPS) 

Institutes in which UB participates, accredited as "Severo Ochoa$Excellence Centre" 
by the Spanish Ministry of Economy and Competitiveness: 

1.! Centre for Research in Agricultural Genomics (CRAG) 
2.! Institute for Bioengineering of Catalonia (IBEC) 
3.! Institute for Research in Biomedicine (IRB) 
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Other institutes in which the UB participates: 

1.! Barcelona Institute for Global Health (ISGlobal Barcelona) 
2.! Barcelona Institute of Economics (IEB) 
3.! Catalonia Institute of Energy Research (IREC) 
4.! Centre for Ecological Research and Forestry Applications (CREAF) 
5.! Institute of Space Studies of Catalonia (IEEC) 
6.! Josep Carreras Leukaemia Research Institute (IJC) 
7.! Sant Joan de Déu Children's Hospital Research Institute (IRSJD) 

Reseache Centres 
1.! ADHUC Theory, genre, sexuality 
2.! POLIS: Art, City, Sustainability 
3.! Research centre on Information, Communication and Culture 
4.! Research centre on Sociolinguistics and Communication (CUSC) 

 
UB Observatories 10 
Observatories with UB participation 2 
Documentation centres 3 

 
Fields of study 
All areas 
 
Research Centers 
34 own research structures + 18 shared 
 
Graduate research programs 
74 bachelorNs degrees  
12 dual study pathways  
157 university masterNs degrees  
48 doctoral programmers  
902 postgraduate courses  
709 lifelong learning courses (IL3) 
 
Lecture Rooms: 
16 Libraries 
 
Computer Labs 
105,545 sq m Teaching area (classrooms, computer rooms and teaching labs)  
 
Specialist Libraries 
Each faculty has its specialized library: 

•! Monographs 1,773,469 
•! Journals and periodicals 75,704 
•! Total loans 553,899 
•! Reading desks 6,518 

 
Botanical Garden 
2 (Historic Building + Pedro Pons garden) 
 
University Museums 
Participants in guided tours of the Historic Building 4,576 
Concerts in the Season of Music at the UB 18Temporary; exhibitions in the Virtual Museum 13$
$
$
$
$
$
$
$
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2.$Human Resources$
 
Professors (% of women) 
5.773 members of teaching and research staff 47,1% women 
Professors 454 22.7 % 
University school professors 15 60.0% 
Associate professors 975 43.5 %  
University school associate professors 106 53.8% 
Non-statutory professors 24 12.5% 
Senior lecturers 542 50.7%  
Assistant lecturers 115 50.4% 
Collaborating lecturers on an open ended contract 78 66.7%  
Adjunct lecturers 2,426 51.7 %  
Adjunct medical lecturers 741 48.6 %  
Emeritus professors 50 20.0% 
Other teaching staff 71 45.1& 
PDI with permanent affiliation 2,194 42.7 %  
Full-time-equivalent PDI 3,857,6 46.8% 
PDI with full-time contract 3,017,9 45.6% 
 
 
Researchers 
Trainee researchers 4,690 
Ratio PDI engaged in research / PDI FTC1 74.22  
Teaching staff engaged in research 2,240  
Senior researchers 73 Junior  
Researchers 52  
Postdoctoral researchers 69  
Trainee (pre-doctoral) researchers 574  
Research technicians and assistants 466  
FBG researchers 327  
FBG research technicians and assistants 147 
Researchers no PI 176 
 
Admin Staff 
2362 members of administrative and service staff 64% women 
 
Visiting Professor  
Is not estimated it is calculated into other teaching staff 
 
 
 
 

3.$Teaching Activities 
$
New Undergraduate admitted (2018-2019) 
(bachelor and one-cycle courses; by academic year) 
10.319 1th course (new admission) 
 
Courses and Enrolled Students 
(bachelor, M.Sc./M.A. and one-cycle courses) 
42.165 bachelor's degree and pre-EHEA and diploma students 
 
Graduates 
(bachelor, M.Sc./M.A. and one-cycle courses; by year) 
7.035 (2017-2018) 
 
PhD Courses and Enrolled Students (2018-2019) 
Trainee researchers 4,690  
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Projects as part of industrial doctorate programmes 18  
Doctoral programmes 48 
Doctoral theses read 541/4,690 doctoral students (totally) 
 
 
 

4.$Teaching Quality 
Graduates Working Condition Dropout Rates 
(non-enrolled people in second year/enrolled students in previous year)  
Students Enrolled in the First Year 
Other 
 
Performance rates (ratio of credits passed) has 84% been in bachelor's degrees and 95% in 
master's degrees. 
 
Aqu Report 2000-2005 
UB 34,9% 1th course 
 
 
 

5.$Research activities 
88.326 euros in research and technology transfer (2018-2019) 
 
Active research projects 877 
Horizon 2020 projects 34 
Projects awarded by the 
European Research Council 4 
Consolidated research groups 251 
Knowledge and technology transfer 
FBG contracts 719 
License agreements 15 
New technology-based spin-offs 2 
Patents applications 69 
Invention disclosures 50 
5707 output Web of Science portal run by Clarivate Analytic 
Projects 270 (32,711,913 euro) 
Complementary actions 5 (84,900 euro) 
Grants and financial aid 503 (22,650,457 euro) 
Infrastructure projects 1 191,659 (euro) 
 Regional government 396 (11,219,819 euro) 
National government 273 (29,771,622 euro) 
Local government 1 (6,289 euro) 
Foreign government 2 (45,404 euro) 
Other 4 (221,900 euro) 
European Commission 45 (9,005,040 euro) 
Private sector: NPIs* and business 17 979,465 Public sector: NPIs* 41 4,389,389 Total general 
779 55,638,929 
46 research agreements with a combined value of 758,853 euros. 
 
 
 
The scientific equipment owned by the UB’s Science and Technology Centres has a total value 
of 42 million euros. 107 companies based at the Barcelona Science Park. 
386,110,607 euros budgeted. 
133,383,320 euros secured for research and technology transfer. 
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6.$International cooperation) )
Brief description (max 10 lines) 
Universities and other institutions outside Spain with agreement 3,769  
Active Erasmus+ projects 54  
Student nationalities 1291  
International students 10,4161 
International teaching staff 456 
UB students abroad as part of mobility programmes 1,365 
international students at the UB as part of mobility programmes 1,888 
International networks and associations 24 
7 university master’s degrees and 2 Erasmus Mundus doctoral programmes  
 
 
International students (29.8% of the total) underscores the strong degree of 
internationalization that continues to characterize postgraduate studies 
44% of university master’s students are international.  
IL3-led European project All@Once, which aims to train primary school teachers on how to 
transmit healthy habits to children between the ages of three and six in the areas of physical, 
emotional, mental and social health.  
465 grants were awarded, 443 for placements within the European Union and 22 for 
placements in other countries. An additional 29 Banco Santander (Becas Iberoamérica) 
international mobility grants provided a total of 87,000 euros in funding to support students 
who participated in various international exchange programmes. Also, 30 grants worth 74.50 
euros each were awarded to people enrolled in Els Juliols courses. 
 
Conference of Spanish University Rectors (CRUE) Sector Committee on Internationalization 
and Cooperation, the UB has participated in the working group on the internationalization of 
the Spanish university system; UB vice-presidency of the Mediterranean Universities Union; 
UB member of the Montpellier University of Excellence (MUSE) International Advisory Board; 
UB in collaboration with the Catalan Association of Public Universities (ACUP), organized the 
Erasmus Going Digital conference and workshops; mobility grant programmes of the Carolina 
Foundation, Banco Santander and the Coimbra Group’s Latin America Working Group, and 
through exchanges between UB and University of São Paulo (USP) researchers, and more kind 
of collaboration.  
!

$
$
$
$
$
$
$
$
$
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!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!
PL$W+"#54Q$/<<+3",:2$<43+:4+32<$
$

[?! ^*(=.!*8!C,=27%,*/!
\?! C,=27%,*/!8=*1!;5,75!.2:2/.B!!

,?! M7(.21,7!@2(75,/0!L2=>,72!
6?! a2'2(=75!L2=>,72!!
R?! f=0(/,P(%,*/!T+(-,%4!L2=>,72!

! !
:L$R3;",5\"45*,"#$?43+:4+32$48"4$B",";2<$482$W/$"4$482$V,5723<54Q$#272#$IQ*+$:",$
"#<*$+<2$",$291#","4*3Q$*3;",5\"45*,$:8"34L!
!
KY/!]CX^$/!/HYMC!$WV/_CK[$?Y)`C!Y$
A+,:45*,<$
!

•! C2',0/! %52! ,/%2=/(-! D+(-,%4! (''+=(/72! '4'%21! 9LM$TG<! *8! *88,7,(-! %2(75,/0!
9.20=22F!1('%2=!(/.!.*7%*=(%2<?!

!
•! O**=.,/(%2!(/.!'+::*=%!%52!,1:-212/%(%,*/!*8!%52!LM$TG!72/%2='?!

!
•! L+::*=%!%52!72/%2='!,/!%52!:=*72''!*8!.2',0/,/0!*88,7,(-!%2(75,/0!9.20=22F!1('%2=!

(/.!.*7%*=(%2<?!
!

•! A>(-+(%2!(/.!1*/,%*=!7+==2/%!*88,7,(-!.20=22'!(/.!1('%2='?!L+::*=%!%52!72/%2='!
,/! %52!2K%2=/(-!2>(-+(%,*/!:=*72''!*8!*88,7,(-!2.+7(%,*/! 9>2=,8,7(%,*/F!1*/,%*=,/0!
(/.!72=%,8,7(%,*/<?!

!
•! A>(-+(%2!(/.!1*/,%*=!%2(752=!%=(,/,/0!:-(/'!9$OA<?!

!
•! A>(-+(%2! (/.! 1*/,%*=! *;/! .20=22'! 9,/! 7*--()*=(%,*/! ;,%5! %52! b*'%0=(.+(%2!

M02/74<?!
!
•! L+::*=%!%52!:=*72''2'!*8!,/'%,%+%,*/(-!2>(-+(%,*/'!9GLMF!O*,1)=(!e=*+:<?!

!
$
)Y?Y/)!]$WV/_CK[$?Y)`C!YAVX!KCRX?$
A+,:45*,<$
!

•! b=*1*%2!%52!,1:-212/%(%,*/!(/.!1(,/%2/(/72!*8!D+(-,%4!1(/(0212/%!'4'%21'!
,/!=2'2(=75!0=*+:'!%5(%!7(==4!*+%! %=(/'82=!*8!=2'+-%'!90**.!-()*=(%*=4!:=(7%,72'F!
$LfYZZ[F!$Lf["Z\VF!2%7?<F!(/.!'+::*=%!,%?!

!
•! O(==4!*+%!,/':27%,*/'!(/.!(+.,%'!%*!>2=,84!%52!.20=22!*8!,1:-212/%(%,*/!*8!D+(-,%4!

1(/(0212/%!'4'%21'!,/!-()*=(%*=,2'?!
!

•! L+::*=%!G^! =2'2(=75! -()*=(%*=,2'! %*!0+(=(/%22! %=(72(),-,%4! ,/! %52! $/%2=/(%,*/(-!
L4'%21!*8!_2('+=212/%!G/,%'!:=*>,.2.!)4!7*11*/-4!+'2.!2D+,:12/%?!

!
•! C2',0/!(/!2>(-+(%,*/!1*.2-!*8!%52!G^&'!*;/!=2'2(=75!,/'%,%+%2'!(/.!.2>2-*:!,%?!

!
•! L+::*=%! %52! ,1:-212/%(%,*/! *8! D+(-,%4! 1(/(0212/%! '4'%21'! ,/! %2(75,/0!

-()*=(%*=,2'?!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!

•! A>(-+(%2!.*7%*=(-!:=*0=(1'!(/.!'+::*=%! %*!*)%(,/!12/%,*/'!*8!2K72--2/72!(/.!
8*--*;!+:!*/!%521?!
!

•! O*--()*=(%2!;,%5!eMbAa!;52/!/272''(=4!8=*1!%52!a2'2(=75!M=2(?!
)
N:QFPOVF,ONP)FP6)TMF;O,H)!J:UOLJ)
A+,:45*,<$
$

•! L+::*=%! %52!*=0(/,P(%,*/(-! '%=+7%+=2!*8! %52!G/,>2=',%4! (/.! %52!.2>2-*:12/%!*8!
(7%,*/!:-(/'?!

!
•! C2',0/!(/.!1(,/%(,/!%52!G^!:=*72''!1(/(0212/%!1*.2-?!

!
•! L+::*=%!%52!1(/(0212/%!*8!75(/02!(/.!,//*>(%,*/!,/!%52!*=0(/,P(%,*/!)('2.!*/!

%52!:=*72''!1*.2-?!
!

•! g(7,-,%(%2!%52!(::-,7(%,*/!*8!%52!AgT_!1*.2-!,/!+/,%'!(/.!'2=>,72'?!
!

•! O*--()*=(%2!*/!+/,%!(/.!'2=>,72!72=%,8,7(%,*/'!
!

•! O*--()*=(%2! ,/! %52! :=2:(=(%,*/! (/.! 1*/,%*=,/0! *8! %52! L2=>,72! h2%%2='! *8! %52!
.,882=2/%!+/,%'!(/.!'2=>,72'?!

!
5W)C,423,"#$W+"#54Q$/<<+3",:2$<2375:2<$",-$13*:2<<2<O$H2<:35P2$482$B"5,$":4575452<$
",-a*3$T*3U5,;$B248*-<$
!
"#$![*)+0&\+/&(0!+06!Y2+'&/3!A$*8&-$!(4!/#$!70&8$*.&/3^.!M('&-3!+06!Y2+'&/3!L)$0-3!#+.!
+5(0)! &/.! (%]$-/&8$.! /(! .2,,(*/! /#$! $0/&*$! ./*2-/2*$! (4! /#$! 70&8$*.&/3! &0! +''! /#$!
5+0+)$5$0/!(4!70&8$*.&/3!,*(-$..$.@!
!
"#$!5+0+)$5$0/!5(6$'! &.!%+.$6!(0!+!.3./$5&-!+,,*(+-#!+06!(0!/#$!,*$5&.$.!(4!/#$!
5+&0!-2**$0/!5+0+)$5$0/!5(6$'.!+06!.3./$5.O!$.,$-&+''3!/#$!VPYS!S(6$'@!
`2**$0/'3!:$!#+8$!/:(!VPYS!12+'&/3!.$+'.!&0!(2*!.$*8&-$.;!/#$!VPYSQZXX!12+'&/3!.$+'!4(*!
/#$!J$.(2*-$!`$0/$*!4(*!K$+*0&0)!+06!J$.$+*-#!G`JLHD!+06!/#$!VPYSQFXX!.$+'!4(*!/#$!
/$+-#&0)!'+%(*+/(*3!(4!/#$!P+-2'/3!(4!M#+*5+-3@!
P(*!5(*$! &04(*5+/&(0! (0! +''! /#$! ,*(-$..$.! +06! ,*(-$62*$.! /#+/! +*$! -+**&$6! (2/! /(!
)2+*+0/$$!/#$!&0/$*0+'!12+'&/3!(4!(2*!.$*8&-$.O!/#$!'&0?!&.!&0-'26$6;!
#//,.;__:::@2%@$62_,(*/+'_:$%_,('&/&12$.Q12+'&/+/_+-/&8&/+/.Q(*)+0&/\+-&(Q12+'&/+/!!
!
"#$!&5,'$5$0/+/&(0!(4!12+'&/3!5+0+)$5$0/!.3./$5.!&0!*$.$+*-#!&.!+0!+.,$-/!/(!/+?$!&0/(!
-(0.&6$*+/&(0!&0!-+.$.!:#$*$!?0(:'$6)$!/*+0.4$*!+-/&8&/&$.!+*$!-+**&$6!(2/O!$.,$-&+''3!&0!
#&)#'3! *$)2'+/$6! .$-/(*.! .2-#! +.! /#$! ,#+*5+-$2/&-+'! -#$5&./@! H0-*$+.&0)'3! &0! /#$!
-#$5&-+'Q,#+*5+-$2/&-+'! .$-/(*.O! -(5,+0&$.! *$12&*$! -(5,'&+0-$!:&/#! -$*/+&0!12+'&/3!
./+06+*6.O!$&/#$*!62$!/(!*$)2'+/(*3!*$12&*$5$0/.!(*!%$-+2.$!/#$!%2.&0$..!,#&'(.(,#3!(4!
/#$!.$-/(*!*$12&*$.!&/@!
!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
"#$!J$.$+*-#!Y2+'&/3!A$*8&-$!.2,,(*/.!+''!*$.$+*-#!)*(2,.!/#+/!:+0/!/(!-+**3!(2/!*$.2'/.!
/*+0.4$*!+-/&8&/&$.!+06!&0!/2*0!:(*?!:&/#!12+'&/3!5+0+)$5$0/!.3./$5.!.(!/#+/!6$,$06&0)!
(0! /#$! /3,$! (4! +-/&8&/3! +06! /#$! *$12&*$5$0/.! (4! /#$! -'&$0/.! -+0! &5,'$5$0/! /#$!
-(**$.,(06&0)!-$*/&4&-+/$.!GHA[TXXCO!HA[CUXFZO!9MKD!
!
P(*!5(*$! &04(*5+/&(0! (0! +''! /#$! ,*(-$..$.! +06! ,*(-$62*$.! /#+/! +*$! -+**&$6! (2/! /(!
)2+*+0/$$!/#$!&0/$*0+'!12+'&/3!(4!(2*!.$*8&-$.O!/#$!'&0?!&.!&0-'26$6;!
#//,.;__:::@2%@$62_,(*/+'_:$%_,('&/&12$.Q12+'&/+/_+-/&8&/+/.Q*$-$*-+!!
!
H0! /#$! -+.$! (4! /#$! "$+-#&0)! L-+6$5&-! A$*8&-$O! .$$! /#$! 4(''(:&0)! .$-/&(0! dY2+'&/3!
L..2*+0-$!&0!/$+-#&0)!+06!'$+*0&0)d@!
!
2L$W+"#54Q$/<<+3",:2$5,$42":85,;$",-$#2"3,5,;!
!
L.!&06&-+/$6!&0!/#$!H0/$*0+'!Y2+'&/3!A$-/&(0O!/#$!70&8$*.&/3!(4!9+*-$'(0+!:+0/.!/(!6&*$-/!
+''!&/.!$44(*/.!/(:+*6.!/#$!42''!+-#&$8$5$0/!(4!/#$!6$)*$$!(4!.+/&.4+-/&(0!(4!/#$!0$$6.!+06!
$<,$-/+/&(0.!(4!/#$!20&8$*.&/3!-(5520&/3!+06!.(-&$/3!&0!)$0$*+'@!"(!.+/&.43!/#$!Y2+'&/3!
M('&-3!(4! /#$!70&8$*.&/3!(4!9+*-$'(0+O!+0! &0/$*0+'!12+'&/3!+..2*+0-$! .3./$5!#+.!%$$0!
$./+%'&.#$6O!6(-25$0/$6!+06!&5,'$5$0/$6!&0!/#$!(:0!-$0/$*.!GALHY7D!-(5,'$5$0/$6!
&0!+''!/#(.$!-*(..Q-2//&0)!,*(-$..$.!-(55(0!/(!+''!(4!/#$5@!
!
"#$!&0/$*0+'!12+'&/3!+..2*+0-$!.3./$5!GALHY7Q79D!/+?$.!&0/(!+--(20/!/#$!)2&6$'&0$.!4(*!
/#$!,*$,+*+/&(0!(4!20&8$*.&/3!6$)*$$.!+06!5+./$*^.!6$)*$$.!$./+%'&.#$6!%3!/#$!S&0&./*3!
(4! V62-+/&(0! +06! A-&$0-$O! /#$!LY7!`+/+'203+! )2&6$'&0$.! +.!:$''! +.! /#$! -*&/$*&+! +06!
)2&6$'&0$.!/(!)2+*+0/$$!12+'&/3!&0!/#$!V2*(,$+0!e&)#$*!V62-+/&(0!L*$+!GVAaO!FXCZD@!
!
"#$!5+&0!,+*/!&.!/#$!79!Y2+'&/3!M('&-3!-(5,'$5$0/$6!%3!/#$!79!Y2+'&/3!+06!L-+6$5&-!
H00(8+/&(0!M('&-3!:#&-#! &.!/#$!,+*/!(4!/#$!,('&-3!/#+/!+44$-/.!/#$!+-+6$5&-!+.,$-/!+06!
*$'+/$6!/(!/#$!fASL!P*+5$:(*?@!
!
"#$!fASL!P*+5$:(*?!&0-'26$.!+''!&0/$*0+'!+..2*+0-$!(4!+-+6$5&-!/$+-#&0)!12+'&/3!
G/$+-#&0)! +06! '$+*0&0)D!:&/#! /#$! f$*&4&-+/&(0O! P(''(:Q2,O!S(6&4&-+/&(0O! L--*$6&/+/&(0!
GfASLD!,*(-$..$.@!
!
fVJHPH`L"H[c! &.! /#$! ,*&(*! $8+'2+/&(0! ,*(-$..O!:#$*$! *$-()0&\$6! 12+'&/3! +)$0-&$.! &0!
V2*(,$!52./!&..2$!+!%&06&0)!$8+'2+/&(0!*$,(*/!/(!/#$!70&8$*.&/3!`(20-&'!G`7D@!
!
L''!/#&.!,*(-$..!&.!.2,,(*/$6!%3!J(3+'!R$-*$$.!C>T>_FXXUO!JR!WNC_FXCX!+06!TT_FXCCO!
:#&-#!+*$!/#(.$!/#+/!$./+%'&.#!/#$!(*)+0&\+/&(0!(4!(44&-&+'!20&8$*.&/3!$62-+/&(0!+06!/#$!
,*$,+*+/&(0!(4!0$:!./263!,'+0.@!
H0! /#$! -+.$! (4! (2*! 70&8$*.&/3O! &/! &.! /#$!Y2+'&/3! L)$0-3! (4! /#$! 70&8$*.&/3! A3./$5! (4!
`+/+'(0&+!GLY7DO!+0!+)$0-3!*$-()0&\$6!+/!V2*(,$+0!'$8$'O!:#&-#!$8+'2+/$.!/#$!
8$*&4&-+/&(0!*$,(*/.@!
!
"#&.!fVJHPH`L"H[c!,*(-$..!&0-'26$.;!
!C@!R$.-*&,/&(0!(4!/#$!/&/'$!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!F@!g2./&4&-+/&(0!
!>@!9+.&-O!)$0$*+'!+06!.,$-&4&-!.?&''.!
!=@!L--$..!+06!+65&..&(0!(4!./26$0/.!
!Z@!M'+00&0)!(4!/$+-#&0).;!
! ! Q!A/*2-/2*$!(4!/#$!/$+-#&0).!
!Q!M*(-$62*$.!4(*!/#$!(*)+0&\+/&(0!(4!./26$0/!5(%&'&/3!
!Q!R$.-*&,/&(0!(4!/#$!.2%]$-/.!+06!/#$!/$+-#&0)Q'$+*0&0)!,*(-$..$.!(4!$+-#!!
! (0$!(4!/#$5!
!! !N@! R$.-*&,/&(0! (4! /#$! /$+-#&0)! ./+44! +06! (/#$*! 0$-$..+*3! #25+0! *$.(2*-$.!
! +8+&'+%'$!/(!-+**3!(2/!/#$!,*(,(.$6!./263!,'+0!
!U@!S+/$*&+'!*$.(2*-$.!+06!.$*8&-$.!
!W@!V<,$-/$6!*$.2'/.!
!T@!Y2+'&/3!+..2*+0-$!.3./$5!
! ! Q!J$.,(0.&%'$!4(*!/#$!12+'&/3!+..2*+0-$!.3./$5!(4!/#$!./263!,'+0@!
! ! Q!M*(-$62*$.!4(*!$8+'2+/&0)!+06!&5,*(8&0)!/#$!12+'&/3!(4!/$+-#&0)!+06!!
! !/$+-#&0)!./+44!
! ! Q!M*(-$62*$.!/(!)2+*+0/$$!/#$!12+'&/3!(4!$</$*0+'!&0/$*0.#&,.!+06!5(%&'&/3!
! ! ,*()*+5.@!
! ! Q!M*(-$62*$.!4(*!+0+'3\&0)!/#$!](%!,'+-$5$0/!(4!)*+62+/$.!+06!! ! !
! ! .+/&.4+-/&(0!:&/#!/#$!/*+&0&0)!*$-$&8$6@!
! ! Q!M*(-$62*$!4(*!/#$!+0+'3.&.!(4!/#$!.+/&.4+-/&(0!(4!/#$!6&44$*$0/!)*(2,.!! !
! !&08('8$6!&0!+//$06&0)!/(!.2))$./&(0.!(*!-'+&5.!+06O!:#$*$!+,,*(,*&+/$O!! !! !
/#$&*!&0-&6$0-$!&0!/#$!*$8&.&(0!+06!&5,*(8$5$0/!(4!/#$!/&/'$@!
! CX@!H5,'$5$0/+/&(0!.-#$62'$!
!
H/!&.!&5,(*/+0/!/(!#&)#'&)#/!/#+/!(4!+''!/#$!.$-/&(0.!6$.-*&%$6O!/#$!(0$!/#+/!*$4$*.!/(!/#$!
12+'&/3!+..2*+0-$!.3./$5!&.!/#$!,&''+*!(4!+''!/#$!4*+5$:(*?.!/#+/!:&''!%$!6$/+&'$6!'+/$*@!
!
"#$!,*(-$..!(4!S[cH"[JHca!(44&-&+'!$62-+/&(0!+&5.O!(0!/#$!(0$!#+06O!/(!$0.2*$!/#$!
-(0/&02(2.!&5,*(8$5$0/!(4!/#$!6$)*$$.!(4!/#$!-$0/$*.!/#*(2)#!.3./$5+/&-!+0+'3.&.!(4!
/#$!6$8$'(,5$0/!(4!/#$&*!6$)*$$.O!/#$&*!*$.(2*-$.O!/#$&*!.$*8&-$.!+06!/#$!$44$-/&8$0$..!
(4!/#$&*!H0/$*0+'!Y2+'&/3!L..2*+0-$!A3./$5@![0!/#$!(/#$*!#+06O!5(0&/(*&0)!.#(2'6!+''(:!
/#$!)+/#$*&0)!(4!$8&6$0-$!/(!+--(5,+03!/#$!+0+'3\$.!+06!5+?$!.(-&$/3!+--(20/+%'$!%3!
,2%'&.#&0)!/#$!*$.2'/.!(%/+&0$6@!
!
V+-#!-$0/$*!52./!,*$,+*$!+0!+002+'!*$,(*/!:&/#!/#$!.+5$!./*2-/2*$!+06!./+06+*6.!+.!
/#$! +--*$6&/+/&(0! .$'4Q*$,(*/! G.$$! L``JVRH"L"H[cD@! "#&.! *$,(*/! &0-'26$.! /#$! +002+'!
*$4'$-/&(0!,*(-$..!(0!/#$!6$8$'(,5$0/!(4!/#$!6$)*$$.!(4!/#$!-$0/$*!+06O!/#$*$4(*$O!&.!
/#$!$..$0/&+'!%+.&.!4(*!+--*$6&/+/&(0@!
!
H0!.#(*/O! &/! &.!+!,*(-$..!(4!-(0/&02(2.! &5,*(8$5$0/!/#+/!-2'5&0+/$.!:&/#!/#$!$</$*0+'!
8+'&6+/&(0!(4!/#$!*$.2'/.!+-#&$8$6!GL``JVRH"L"H[cD!"#$!S[RHPH`L"H[c!&.!/#$!*$.2'/!(4!
/#$!S[cH"[JHca!,*(-$..!.&0-$!/#&.!S[cH"[JHca!,*(-$..!-+0!%$!-(0-'26$6!%3!5$+0.!
(4!/#$!,*(,(.$6!&5,*(8$5$0/!,'+0!:&/#!+!5(6&4&-+/&(0!(4!/#$!/&/'$@!!
"#$!)2+*+0/$$!/#+/!/#&.!5(6&4&-+/&(0!&.!:&/#&0!/#$!,+*+5$/$*.!$./+%'&.#$6!%3!K+:!&.!/#+/!
/#$.$!52./!%$!.2%5&//$6!/(!LY7!`+/+'203+O!*$5+&0&0)!5(6&4&-+/&(0.@!!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!
P&0+''3O!:&/#&0!/#$!4*+5$:(*?!-+''$6!fASLO!+06!&0!+--(*6+0-$!:&/#!./+/$!*$)2'+/&(0.O!+''!
(44&-&+'!20&8$*.&/3!6$)*$$.!52./!206$*)(!/#$!L``JVRH"L"H[c!,*(-$..!%$4(*$!.&<!3$+*.!
4*(5! /#$&*! &0&/&+'! 8$*&4&-+/&(0! G(*! '+./! +--*$6&/+/&(0DO! &0! /#$! -+.$! (4! 6$)*$$.! +06!
6(-/(*+/$.O!+06!%$4(*$!/#$!+)$!(4!4(2*O!&0!/#$!-+.$!(4!20&8$*.&/3!5+./$*^.!6$)*$$.@!
"#2.O!+--*$6&/+/&(0! &.!,+*/!(4!+!5+06+/(*3!$8+'2+/&(0!,*(-$..! /#+/!52./!%$! 4(''(:$6!
,$*&(6&-+''3!%3!+''!(44&-&+'!6$)*$$.@!
!
H/! &.!8$*3! &5,(*/+0/!/(!#&)#'&)#/!/#+/!/#$!-$0/$*!%$-(5$.!/#$!(*)+0&\+/&(0+'!*$4$*$0-$!
4(*!/#$!$8+'2+/&(0!,*(-$..$.@!!
"#$!+--*$6&/+/&(0!,*(-$..! &.!%+.$6!(0!+! 4(''(:Q2,!*$,(*/!-+''$6!d.$'4Q*$,(*/d!/#+/!/#$!
-$0/$*!,*$,+*$.O!+06!:#&-#! &.!0(/!+0!$<!0(8(!,*(-$..!%2/!(0$!5(*$!,#+.$!(4!/#$! '&4$!
-3-'$!(4!/#$!/$+-#&0).@!"#$*$4(*$O!&/!&.!/#$!-2'5&0+/&(0!(4!/#$!5(0&/(*&0)!,*(-$..O!.&0-$!
&/!5+?$.!+!.,$-&4&-!+0+'3.&.!(4!/#$!*$.2'/.!(%/+&0$6!&0!/#$!8+*&(2.!/$+-#&0).!(4!/#$!-$0/$*@!
!
"#&.!.$'4Q*$,(*/!4(*!+--*$6&/+/&(0O!%$&0)!+!5(0&/(*&0)!*$,(*/O!-(&0-&6$.! &0! &/.!./*2-/2*$!
+06!-(**$.,(06.!/(!.&<!6&5$0.&(0.O!*$'+/$6!/(!/#$!,*$8&(2.!8$*&4&-+/&(0!+06!5(0&/(*&0)!
,*(-$..$.O!:#&-#!+*$;!

!!
Q!"#$!12+'&/3!(4!/#$!/*+&0&0)!,*()*+5@!
Q!"#$!*$'$8+0-$!(4!,2%'&-!&04(*5+/&(0@!
Q!"#$!$44$-/&8$0$..!(4!/#$!&0/$*0+'!12+'&/3!+..2*+0-$!.3./$5!(4!/#$!6$)*$$@!
Q!"#$!+6$12+-3!(4!/#$!/$+-#&0)!./+44!&0!/#$!/*+&0&0)!,*()*+5@!
Q!"#$!$44$-/&8$0$..!(4!'$+*0&0)!.2,,(*/!.3./$5.@!
Q!"#$!12+'&/3!(4!/#$!*$.2'/.!(4!/#$!/*+&0&0)!,*()*+5@!

!
3W)CB1#2B2,4"45*,$*6$482$Y?^<!
!
"#$*$!&.!0(!6(2%/!/#+/!/#$!9('()0+!,*(-$..O!,*(5(/$6!:&/#!/#$!9('()0+!6$-'+*+/&(0!(4!
CTTTO!&.!(0$!(4!/#$!5+&0!8('20/+*3!,*(-$..$.!+/!V2*(,$+0!'$8$'O!:#&-#!&.!-2**$0/'3!/+?&0)!
,'+-$!&0!=W!./+/$.O!:#&-#!6$4&0$!/#$!V2*(,$+0!e&)#$*!V62-+/&(0!L*$+!GVeVLD!@!
!
[0$!(4!/#$!,2*,(.$.!(4!/#&.!6$-'+*+/&(0!:+.!/(!,*(5(/$!V2*(,$+0!-((,$*+/&(0! &0!/#$!
12+'&/3! +..2*+0-$! (4! #&)#$*! $62-+/&(0O! &0! (*6$*! /(! 6$8$'(,! -(5,+*+%'$! -*&/$*&+! +06!
5$/#(6('()&$.@!
"#$!V2*(,$+0!$62-+/&(0!5&0&./$*.!+6(,/$6!&0!FXXZ!+06!2,6+/$!&0!FXCZ!/#$!d`*&/$*&+!+06!
)2&6$'&0$.!4(*!12+'&/3!+..2*+0-$!&0!/#$!V2*(,$+0!e&)#$*!V62-+/&(0!L*$+d!GVAaD@!
[0$! (4! /#$!5+&0! (%]$-/&8$.! (4! VAa.! &.! /(! -(0/*&%2/$! /(! +! -(55(0! 8&.&(0! (4! 12+'&/3!
+..2*+0-$!&0!'$+*0&0)!+06!/$+-#&0)!/#+/!$</$06.!%$3(06!0+/&(0+'!%(*6$*.!+06!&.!.#+*$6!
%3!+''!./+?$#('6$*.@!
!
"#$!70&8$*.&/3!(4!9+*-$'(0+^.!-(55&/5$0/! /(!12+'&/3!+..2*+0-$!,*(-$..$.O!$.,$-&+''3!
$</$*0+'!(0$.O!#+.!+!'(0)!/*+6&/&(0!.&0-$!/#$!79!%$)+0!/(!8('20/+*&'3!$8+'2+/$!/#$!12+'&/3!
(4!&/.!6$)*$$.!5(*$!/#+0!FX!3$+*.!+)(@!"#*(2)#!/#$!H!c+/&(0+'!M'+0!(4!V8+'2+/&(0!(4!/#$!
12+'&/3!(4!/#$!20&8$*.&/&$.!GCTTNDO!(4!/#$!HH!M'+0!(4!12+'&/3!(4!/#$!20&8$*.&/&$.!+06!4*(5!
CTTW!/(!FXXZ!(4!/#$!M*()*+5!(4!&0./&/2/&(0+'!$8+'2+/&(0!(4!/#$!LY7@!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!
A2%.$12$0/'3O!/#$!79!,+*/&-&,+/$6!&0!/#$!,&'(/!,'+0!4(*!+6+,/+/&(0!/(!/#$!VeVL!GFXX=Q
FXXTD!+06!&0!/#$!$8+'2+/&(0!(4!/#$!(44&-&+'!,(./)*+62+/$!,*()*+5.!GFXXZQFXXWD!&0!%(/#!
5+0+)$6!%3!LY7!`+/+'203+@!"#$!70&8$*.&/3!(4!9+*-$'(0+!:+.!+'.(!4+8(*+%'3!$8+'2+/$6!
+--(*6&0)!/(!/#$!$8+'2+/&(0!5(6$'!(4!/#$!V2*(,$+0!L..(-&+/&(0!(4!70&8$*.&/&$.!G7ALD!&0!
FXXU@!
!
H0! /#$! A,+0&.#! *$)2'+/(*3! 4*+5$:(*?! 6$*&8$6! 4*(5! /#$! $./+%'&.#5$0/! (4! /#$! VeVLO!
*$)2'+/$6!%3!J(3+'!R$-*$$!C>T>_FXXUO!&0!+--(*6+0-$!:&/#!/#$!,*(8&.&(0.!(4!+*/&-'$!>U!(4!
/#$![*)+0&-!K+:!=_FXXU!(4!70&8$*.&/&$.O!&/!$./+%'&.#$.!/#$!(*)+0&\+/&(0O!8$*&4&-+/&(0!+06!
+--*$6&/+/&(0! (4! /#$! [44&-&+'! 20&8$*.&/3! ./26&$.! &0! /#$! A,+0&.#! 4&$'6! 4(''(:&0)! /#$!
)2&6$'&0$.!4(*52'+/$6! &0!/#$!GVAaD@!K&?$:&.$O! &/!&.!*$12&*$6!/#+/!/#$!/$+-#&0).!#+8$!+0!
H0/$*0+'!Y2+'&/3!a2+*+0/$$!A3./$5! GAaH`D! &5,'$5$0/$6O!:#(.$!6$.&)0! &.!$8+'2+/$6! &0!
/#$!8$*&4&-+/&(0!,#+.$@!
"#$!70&8$*.&/3!(4!9+*-$'(0+!$0/$*$6!+!0$:!$8+'2+/&(0!,#+.$O!&0!:#&-#O!/(!*$.,(06!/(!/#$!
VeVL!+06!/#$!'$)+'!4*+5$:(*?O!&/!#+.;!
!
Q!M2%'&.#$6!&/.!Y2+'&/3!M('&-3!FXCX!/#$!4&*./!8$*.&(0!+06!FXCT!+0!2,6+/$6!8$*.&(0@!
Q!R$.&)0$6!+06!6$8$'(,$6!+0!H0/$*0+'!Y2+'&/3!L..2*+0-$!A3./$5!GALHY7D!/#+/!#+.!%$$0!
6$,'(3$6!&0!+''!/#$!70&8$*.&/3^.!(:0!-$0/$*.!+06!&.!&0!/#$!,*(-$..!(4!-$*/&4&-+/&(0@!
Q!M*(-$..$.! &5,'$5$0/$6! 4(*! &0/$*0+'! +06! $</$*0+'! +..2*+0-$!(4! /#$!12+'&/3!(4! /#$&*!
206$*)*+62+/$!+06!5+./$*^.!6$)*$$.@!
Q!J$.,(06&0)!/(!-(5,'&+0-$!:&/#!/#$!,*&0-&,'$.!+06!(%'&)+/&(0.!(4!/*+0.,+*$0-3O!+.!:$''!
+.!+--(20/+%&'&/3O!,2%'&.#&0)!/#$!*$.2'/.!(4!/#$&*!$8+'2+/&(0!+-/&8&/&$.@!
!
H0!/#&.!:+3O!/#$!&5,'$5$0/+/&(0!(4!/#$!VAa!&.!-(5,'&$6!:&/#!&0!/#$!6&44$*$0/!,*(-$..$.!
6$.&)0$6@!
!
.W)?U5##<$",-$32<1*,<5P5#5452<$5,$423B<$*6$W/$<4"66$"4$482$V,5723<54Q$#272#!!
!
L.!+'*$+63!6$.-*&%$6O!/#$!70&8$*.&/3!(4!9+*-$'(0+!#+.!&/.!(:0!,('&-3!+06!12+'&/3!+)$0-3!
GLMY79D!:&/#!+!9(+*6!(4!R&*$-/(*.!-#+&*$6!%3!/#$!J$-/(*!+06!:#$*$!+''!/#$!70&8$*.&/3^.!
-$0/$*.!+*$!*$,*$.$0/$6O!&0!+66&/&(0!/(!/#$!20&(0.O!.(-&+'!-(20-&'!+06!./26$0/.@!"#$*$!&.!
+!f&-$QJ$-/(*^.![44&-$!4(*!L-+6$5&-!M'+00&0)!+06!Y2+'&/3!+06!/#$!L)$0-3!#+.!+!6&*$-/(*@!
"#$!+)$0-3!#+.!/#*$$!.$*8&-$.;!"$+-#&0)!L-+6$5&-O!J$.$+*-#!+06![*)+0&\+/&(0!/(!5$$/!
/#$!0$$6.!(4!+''!+*$+.!(4!/#$!70&8$*.&/3!G/$+-#&0)!+-+6$5&-O!*$.$+*-#!+06!5+0+)$5$0/D@!
&
:;/&#/%("-%*<*)*,*/%&=&#")/&"!&,;/&>"'#2&"!&?*#/+,"#%&*%&,"@&
!
Q! M*(5(/$! /#$! )$0$*+/&(0! (4! 0$:! ,('&-&$.! &0! +-+6$5&-Q/$+-#&0)O! *$.$+*-#! +06!
(*)+0&\+/&(0+'!5+//$*.O!+.!:$''!+.!-((*6&0+/$!&0/$*+-/&(0.!%$/:$$0!/#$5@!
Q!A/263!/#$!+-/&8&/&$.!/#+/!/#$!L)$0-3!52./!-+**3!(2/!+06!+,,*(8$!/#$5@!
Q!V./+%'&.#!-*&/$*&+!+06!)2&6$'&0$.!/(!5+0+)$!&0/$*0+'!12+'&/3@!
Q!R$8$'(,!/#$!$8+'2+/&(0!/+.?.!/#+/!#+8$!/(!%$!-+**&$6!(2/!+06!-((*6&0+/$!/#$5@!
Q!M*(5(/$!&0!/#$!20&8$*.&/3!-(5520&/3!/#$!,*(5(/&(0!(4!+!12+'&/3!-2'/2*$@!
&
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
:;/&#/%("-%*<*)*,*/%&=&#")/&"!&,;/&.")*+A&'-2&B5')*,A&3C/-+A&'%&'&D;")/&'#/&,"@&
!
Q!S+0+)$!/#$!&0./&/2/&(0+'!$8+'2+/&(0!,*(-$..$.@!
Q!S+0+)$!/#$!$8+'2+/&(0!+06!+--*$6&/+/&(0!,*(-$..$.!(4!(44&-&+'!$62-+/&(0@!
Q!R$.&)0!+06!5+0+)$!/#$!$8+'2+/&(0!+06!-$*/&4&-+/&(0!,*(-$..$.!(4!/#$!.$*8&-$.@!
Q!`((*6&0+/$!/#$!5+0+)$5$0/!(4!/#$!/$+-#&0)!$8+'2+/&(0@!
Q!`((*6&0+/$!/#$!5+0+)$5$0/!(4!/#$!$8+'2+/&(0!(4!*$.$+*-#!+06!&00(8+/&(0@!
Q! `((*6&0+/$! /#$! ,*(-$..$.! (4! &5,'$5$0/+/&(0O! 5(0&/(*&0)O! -$*/&4&-+/&(0! +06!
+--*$6&/+/&(0!(4!12+'&/3!.3./$5.!&0!*$.$+*-#@!
Q!M*(8&6$!&04(*5+/&(0!/(!/#$!)(8$*0&0)!%(6&$.!4(*!6$-&.&(0Q5+?&0)O!:#&-#!&0-'26$.!/#$!
,*$,+*+/&(0!+06!6$.&)0!(4!12+'&/3!&06&-+/(*.@!
Q!M*$,+*$!./26&$.!/(!&5,*(8$!/$+-#&0)@!
Q!M*(5(/$!/#$!-2'/2*$!(4!12+'&/3@!
Q!M*(5(/$!/*+&0&0)!&0!12+'&/3!5+0+)$5$0/@!
Q!V./+%'&.#!-((,$*+/&(0!+06!-(''+%(*+/&(0! '&0?.!:&/#!12+'&/3!/$-#0&-+'!20&/.!4*(5!(/#$*!
20&8$*.&/&$.@!
Q!`((,$*+/$!:&/#!0+/&(0+'!+06!&0/$*0+/&(0+'!$8+'2+/&(0!+06!+--*$6&/+/&(0!+)$0-&$.!+06!
%(6&$.!&0!/#$!4&$'6!(4!12+'&/3@!
!
:;/&#/%("-%*<*)*,*/%&=&#")/&"!&,;/&3C/-+A&2*#/+,"#&*%@&
!
Q!J$,*$.$0/!/#$!L)$0-3!+06!+-/!(0!&/.!%$#+'4@!
Q!R&*$-/!/#$!+-/&8&/&$.!(4!/#$!L)$0-3!+06!-((*6&0+/$!/#$5@!
Q!"(!%$!&0!-#+*)$!(4!/#$!*$'+/&(0.!:&/#!/#$!J$-/(*+/$O!/#$!S+0+)$5$0/!+06!/#$!A(-&+'!
`(20-&'@!
!
!
"#$!*$.,(0.&%&'&/&$.!(4!/#$!L)$0-3^.!.$*8&-$.!+*$!+'*$+63!6$.-*&%$6!&0!hY2+'&/3!L..2*+0-$.!
A/*2-/2*$.@i!
!
-W)6"4$*&>")%-")'*.+(&4+%&'(+#)4%*0$%0*")'3)%-")TF)+%)%-")8"*&8-"*+#)#"2"#)XY+$0#%&"4Z)
6"8+*%["(%4Z)L'0*4"4Z)"%$9W)
)
L.!5$0/&(0$6!&0!.$-/&(0!$D!Y2+'&/3!L..2*+0-$!&0!/$+-#&0)!+06!'$+*0&0)O!/#$!70&8$*.&/3!(4!
9+*-$'(0+! #+.! $./+%'&.#$6O! 6(-25$0/$6! +06! &5,'$5$0/$6! +0! H0/$*0+/&(0+'! Y2+'&/3!
L..2*+0-$! A3./$5! &0! &/.! (:0! -$0/$*.! GALHY7D! -(5,'$5$0/$6! %3! +''! -(55(0! -*(..Q
-2//&0)!,*(-$..$.@!+''!(4!/#$5@!
!
"#&.!ALHY7!5(6$'! &.!+!)'(%+'!5(6$'!(4! /#$!20&8$*.&/3!+6(,/$6!%3!$+-#! 4+-2'/3!(4! /#$!
20&8$*.&/3!+06!/#$*$4(*$!+''!/#$!4+-2'/&$.!#+8$!/#$!.+5$!6(-25$0/+*3!./*2-/2*$O!+06!&/!&.!
%+.$6!(0!/#$!+<$.;)

!
! Q!L!,('&-3!+06!(%]$-/&8$.!(4!,2%'&-!12+'&/3!(0!&/.!:$%.&/$!
! Q!L0!+-/&(0!,'+0!%+.$6!(0!+0!&5,*(8$5$0/!,'+0!*$8&.$6!+002+''3!
! Q!L!,*(-$..!5+,!/#+/!&0-'26$.!/#$!,*(-$..$.!/#+/!+44$-/!/#$!/*+&0&0)!,*()*+5.@!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
! Q!"#$!,*(-$..!.#$$/.!_!A,$-&4&-!12+'&/3!,*(-$62*$.!GMVYD!:#$*$!/#$!,*(-$..$.!+*$!
! 6$.-*&%$6@!
! Q!L!6+/+!5+0+)$5$0/!+06!./(*+)$!.3./$5!GVAML`H[!fASLD!+.!+!/(('!/(!.2,,(*/!
! /#$!(,$*+/&(0!(4!ALHY7!+06!:#&-#!-$0/*+'&\$.!5(./!(4!/#$!6+/+!+06! &06&-+/(*.!
! *$'+/$6!/(!/#$!/$+-#&0)Q'$+*0&0)!,*(-$..$.@!
!
H0!+66&/&(0O!+''!(4!/#$5!+*$!+--(5,+0&$6!%3!/*+0.8$*.+'!,*(-$..$.!4(-2.$6!(0!./*+/$)&-!
,*(-$..$.O!?$3!,*(-$..$.!+06!.2,,(*/!,*(-$..$.@!
"#$!*$.,(0.&%&'&/3!4(*!.2,$*8&.&0)!/#$!&5,'$5$0/+/&(0!(4!ALHY7!&0!+''!79!-$0/$*.O!+.!:$''!
+.! 4(*! /#$! 6$.&)0O! *$8&$:! +06! &5,*(8$5$0/! (4! -*(..Q-2//&0)! ,*(-$..$.! '&$.!:&/#! /#$!
R&*$-/(*+/$!(4!/#$!M('&-3!+06!Y2+'&/3!L)$0-3!GLMY79DO!:#&-#!#+.!/#$!.2,,(*/!(4!+''!/#$!
LMY79!./+44@!
"#$! *$.,(0.&%&'&/3! 4(*! /#$! 6$.&)0O! *$8&$:! +06! &5,*(8$5$0/! (4! /#$! ALHY7! &0Q#(2.$!
-$0/$*.!'&$.!:&/#!/#$!#$+6!(4!/#$!+-+6$5&-!.$*8&-$Q/#$!M('&-3!+06!Y2+'&/3!L)$0-3!:#(!
#+.!/#$!/$-#0&-+'!.2,,(*/!(4!/#$!+-+6$5&-!.$*8&-$!,$*.(00$'Q4*(5!/#$!LMY79@!
!
"#$! *$.,(0.&%&'&/3! 4(*! ,'+00&0)O! 6$8$'(,&0)O! .2,$*8&.&0)! /#$! ,*(-$..$.! +06! _! (*!
,*(-$62*$.!(4! /#$!ALHY7!(4! /#$!-$0/$*.!+*$! /#$!5+0+)$5$0/! /$+5.!(4!$+-#!-$0/$*O!
,$*.(0+'&\$6!%3! /#$!6$+0!(*! 6$+0O!6&*$-/(*! (*! 6&*$-/(*! (*!,*$.&6$0-3!(4! /#$!12+'&/3!
-(55&..&(0.!(4!/#$!-$0/$*.!/#+/!/#$3!+*$!-(55&//$6!/(!6$8$'(,&0)!+06!+6+,/&0)!/#$!
ALHY7!/(!/#$!-#+*+-/$*&./&-.!(4!/#$!-$0/$*@!"#$!ALHY7!5(6$'!*$12&*$.!/#+/!+''!-$0/$*.!
#+8$! +! 12+'&/3! -(55&..&(0! :#$*$! /#$! 6$-+0+'! /$+5O! /#$! /$+-#&0)! ./+44O! /#$!
+65&0&./*+/&(0!+06!.$*8&-$.!./+44!+06!/#$!./26$0/.!(4!/#$!-$0/$*!+*$!*$,*$.$0/$6@!
!
&W)6"4$*&>")4E&##4)+(5)*"48'(4&>&#&%&"4)&()%"*[4)'3)TF)4%+33)+%)%-")8"*&8-"*+#)#"2"#))
!
V+-#! -$0/$*!#+.! -*$+/$6! &/.!12+'&/3! -(55&..&(0!+06!#+.!6$4&0$6! /#$! .,$-&4&-!Y2+'&/3!
M('&-3O!+.!:$''!+.!+''!/#$!,*(-$..$.!&/!-+**&$.!(2/@!"#$!&0/$*0+'!12+'&/3!.3./$5!+,,$+*.!(0!
/#$! h:$%.&/$i! (4! $+-#! -$0/$*O! +.!:$''! +.! +''! /#$! ,*(-$..$.! 6$.&)0$6O! 4(''(:&0)! /#$!
+)$0-3^.!)2&6$'&0$.!*$)+*6&0)!ALHY7@!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!

!
!
!
!
!
!
!
!
!
!
!
!

$

!
!
!
!
!
!
!
!
!
!

C`O$V,5723<54Q$K2":823$K3"5,5,;$
W+"#54Q$IVKK3"WL$

$
Y&##)&()%-")+%%+$-"5)JPTF)/0"4%&'((+&*")XA\?\W)

T0"4%&'((+&*")JPTF)XA\?\W)
T0+#&%1)F440*+($")R*'$"44"4)&()S&.-"*)J50$+%&'()
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
!
!
!
"#$!-(5,'$/$!12$./&(0.!+*$!(0'3!&0!/#$!853!8$*.&(0!(4!/#&.!:(*?&0)!5+/$*&+'!
!
F9)QJPJ:F;)OPYN:=F,ONP)
)
?9)P+[")O(4%&%0%&'(+#)N*&.&(+#)(+["G)70&8$*.&/+/!6$!9+*-$'(0+)
A9)J(.#&4-)2"*4&'(G)70&8$*.&/3!(4!9+*-$'(0+!
C9)L'0(%*1G!A,+&0!
]9)P+[")'3)TF)[+(+."*G)R*@!a+.,+*!J(..$''j!c&-('+2!
^9)!%+%0%";!70&8$*.&/3!
_9)S&.-"4%);"2"#;!R(-/(*+/$!
`9)!%05"(%4)(0[>"*G!NFOTTZ!
a9)!%+33G)Z@UU>!
b9)O(%"*"4%)%')8+*%&$&8+%")&()%-")&(%"*2&"<G!kVA!
CX@!VQ5+&'!YL!5+0+)$*;!6*@+)$0-&+@12+'&/+/l2%@$62!
!
D9)OP!,O,MLONPF;)TF)Y:F=JcN:@)
)
?\9)!%*+%".1)8#+((&(.G)kVA!GPHJA"![M"H[c![P!"eV!P[7JD!
??9)TF)8'#&$1)4%+%"["(%G!kVA!GPHJA"![M"H[c![P!"eV!P[7J!
?A9)c-"(G)(,/&(0+'!%$4(*$!CTTXE)%$/:$$0!FXXZQFXXT!5+06+/(*3!
?C9)!"(&'*)#"+5"*4-&8G)4(2*!(,/&(0@!K$+6$*.#&,.!+.!+!4+-&'&/+/(*!
C=@!H0/*(62-/&(0!(4!YL!.3./$5;!.&<!(,/&(0@!J$12&*$5$0/!YL!0+/&(0+'!+)$0-3@!!
?^G) ,-") 4%*0$%0*") %') 4088'*%) TFG) 4&*./O! /#&*6O! .$8$0/#O! 0&0$/3! +0.:$*;! 8&-$*$-/(*E!
-$0/*+'&\$6!YLO!,$6+)()&-+'!20&/O!4+-2'/3!+06!6$,+*/5$0/!12+'&/3!-(55&//$$!
?_G)O(%"*(+#)"2+#0+%&'()8*'$"44G!C/#!+0.:$*O!=/#!+0/!Z/#!
?`G)F$%&2&%&"4G)C/#O!F/#O!>/#O!=/#!+0.:$*.@))
?aG)Y'##'<&(.)8*'$"44G)U/#!+0.:$*))
CT;!Y'##'<&(.)8*'$"44G)F/#O!>/#O!=/#O!T/#!+0.:$*.@)!
!
L9)TMF;O,H)F!!M:FPLJ)R:NLLJ!!)OP),JFLSOPQ)FP6);JF:POPQ))
A\G)/0+#&%1)%"+$-&(.)+(5)#"+*(&(.)5"4&.("5G)F/#!+0.:$*))
F?G!,64!8$*.&(0!+0.:$*!!
AAG)!%05"(%4)40*2"14)3'##'<"5;!>/#!(,/&(0!!
!
+9)F88*'2+#Z)['(&%'*&(.)+(5)8"*&'5&$)*"2&"<)'3)8*'.*+[["4)+(5)+<+*54)
!
ACG);"+*(&(.)'0%$'["4G!3$.O!4(*!+''!,*()*+55$.!
A]G!;"+*(&(.)'0%$'["4)80>#&$#1)+2+&#+>#"G!3$.O!4&*./!+0.:$*)
A^G)c'*E#'+5)4%05"(%4)(""5"5G)/$+-#$*!*$.,(0.&%'$O!/#&*6!+0.:$*))
A_G)R*'$"44)5"4&.(&(.)$0**&$0#0[G):(*?&0)!)*(2,O!.$-(06!(,/&(0@))
A`G)@&(5)'3).*'089)L'[8'4&%&'(G)+-+6$5&-!./+44!5$5%$*!+06!$</$*0+'!./+?$#('6$*.!'&?$!
$5,'(3$*!(*!-(*,(*+/$!,+*/0$*.@!)
AaG)='(&%'*&(.)$0**&$0#0[G)F/#!+0.:$*)
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
AbG)L'(%"(%)0#%&[+%"#1)+88*'2"5G))(8$*05$0/+'!%(63)
C\G)T0+#&%1)5'$%'*+#)4%05&"4G)F06!+06!>*6!+0.:$*))
)
>9)!%05"(%4)+44"44["(%4))
)
C?G)!%05"(%)8*'$"50*")+44"44["(%4G)C./O!F06O!Z/#!)
CAG)!%05"(%)8*'$"50*")+44"44["(%4)&(3'*[+%&'(G)?4%))
)
$9)T0+#&%1)+440*+($")'3)%"+$-&(.)4%+33))
CCG)J(40*")%"+$-&(.)4%+33)&()/0+#&3&"5G)C./E!=/#E!N/#O!W/#E!T/#E!CF/#!+0.:$*!!
C]G),"+$-"*)+%%&%05"G)=/#!+0.:$*)
)
)
59);"+*(&(.)*"4'0*$"4)+(5)4%05"(%4)4088'*%)
C^G);"+*(&(.)*"4'0*$"4G).$$),64!8$*.&(0)
C_G)='(&%'*1)4%05"(%4G)F06!+0.:$*!!
)
"9)O(3'*[+%&'()!14%"[)
!
C`G)N2"*+*$-&(.)414%"[G!F06!
Ca9)Y'##'<&(.)414%"[4)&($#05"5G!C./E!F06E!=/#E!N/#!!
Cb9)T0+#&%1)&(3'*[+%&'()+2+&#+>#"G)+''!,(..&%&'&/&$.)
]\9)O(3'*[)*"40#%)"2+#0+%&'(4)$+**&"5)'0%;!3$.O!*$.2'/!(4!&0/$*0+'!+06!$</$*0+'!$8+'2+/&(0E!
3$.!
!
!
=C@!`2**$0/'3O!/#$!70&8$*.&/3!(4!9+*-$'(0+!#+.!&5,'$5$0/$6!+!Y2+'&/3!+06!M('&-3!L)$0-3!
:&/#!/#$!(%]$-/&8$!(4!6$8$'(,&0)!/#$!12+'&/3!+..2*+0-$!+-/&(0.!+/!/#*$$!'$8$'.;!+-+6$5&-O!
*$.$+*-#!+06!&0/$*0+'!.$*8&-$.@!"#$!L)$0-3!&.!*$.,(0.&%'$!4(*!/#$!,*(-$..!(4!6*+4/&0)!/#$!
,('&-3O! ,*(-$..!5+0+)$5$0/O! 6(-25$0/+/&(0O! ,2%'&.#&0)! /#$! ,('&-3O!5+&0/+&0&0)! /#$!
&06&-+/(*.O!5(0&/(*&0)!/#$!-(5,'&+0-$!:&/#!/#$!,('&-3!+06!,*$.$0/&0)!/(!/#$!R&*$-/&(0!
/#$!,('&-3!2,6+/$@!"#$!9(+*6!(4!R&*$-/(*.!(4!/#$!Y2+'&/3!+06!M('&-3!L)$0-3!&.!*$.,(0.&%'$!
4(*!5(0&/(*&0)!/#$!6$,'(35$0/!(4!12+'&/3!,('&-3@!"#$!a(8$*0&0)!̀ (20-&'!(4!/#$!20&8$*.&/3!
&.!*$.,(0.&%'$!4(*!/(!+,,*(8$!/#$!12+'&/3!,('&-3O!+06!/#$!R$+0.!+06_(*!-#+&*,$*.(0.!(4!
12+'&/3!-(55&//$$.!(4!/#$!(:0!+06!+44&'&+/$6!-$0/$*.!-(062-/$6!/#$!6$8$'(,5$0/!(4!/#$!
,('&-3! (4! 12+'&/3! (4! /#$! -$0/$*! +06! $0.2*$! /#$! 6$8$'(,5$0/! +06!5(0&/(*&0)! (4! /#$!
,*(-$..!&0!3(2*!-$0/$*!&0!+--(*6+0-$!:&/#!&/.!.,$-&4&-!,*(-$..$.@!
!
I$!/#&0?!/#+/!/#$! &5,'$5$0/+/&(0!(4!+!12+'&/3!-2'/2*$!+06! &0/$*0+'!12+'&/3!+..2*+0-$!
,*(-$..$.! &0! 70&8$*.&/3! (4! 9+*-$'(0+! &.! 0$-$..+*3@! H/! 20&4&$.! ,*(-$..$.! &0! 6&44$*$0/!
-$0/$*.O! 4+-2'/&$.! +06! 6$,+*/5$0/.! *$'+/$6! /(! /$+-#&0)! +06! ./26$0/.! '$+*0&0)O! /(!
*$.$+*-#!+06! /(! &0/$*0+'!)(8$*0+0-$@!"#&.!+''(:.! /#$!20&8$*.&/3! /(!%$!+--(20/+%'$! /(!
(/#$*!&0./&/2/&(0.!4(*!/#$!12+'&/3!(4!&/.!,2%'&-!.$*8&-$@!H/!+'.(!+''(:.!4(*!/*+0.,+*$0-3!+06!
,2%'&-!&04(*5+/&(0@!
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Working Material

!"##$%&'($)*+,-$'$./%$0$!**123"45*,$6*3$5,,*7"45*,$",-$482$29:8",;2$*6$
;**-$13":45:2<$./%&=$>$?43"42;5:$@"34,23<851<$6*3$85;823$2-+:"45*,$

A*3BC-$./%&=0DEF!EG(/$H2"-#5,2$IJ3+<<2#<$K5B2L$%D$M"3$%&'($'%N&&N&&$

!
!
H/!52./!%$!$5,#+.&\$6!/#+/!/#$!&5,'$5$0/+/&(0!(4!12+'&/3!,('&-&$.!)2+*+0/$$.!:(*?&0)!
&0/$*0+'!-(#$*$0-$O!+06!&/!+'.(!&0-*$+.$.!/#$!12+'&/3!(4!+-+6$5&-!+06!*$.$+*-#!+-/&8&/&$.!
&0!/#$!6$,+*/5$0/.!+06!*$.$+*-#!)*(2,.@!
!
=F@![0$!(4!/#$!5+&0!6&44&-2'/&$.!4(*! &5,'$5$0/&0)! &0/$*0+'!12+'&/3O!/#(2)#O! &.!/#$!#&)#!
%2*6$0!(4!%2*$+2-*+/&-!:(*?!/#+/!12+'&/3!,*(-$..$.!&5,(.$!(0!/$+-#$*.O!:#(!52./!?$$,!
/*2-?!+06!*$,(*/!(0!+!025%$*!(4!12+'&/3!&06&-+/(*.@!A(O!(0$!(4!/#$!5+&0!-#+''$0)$.!/#+/!
20&8$*.&/&$.!4+-$!&.!/(!5+?$!$+.&$*!+06!206$*./+06+%'$!12+'&/3!,*(-$..$.!+06!/(!,*(8&6$!
/(! /$+-#$*.! +06! *$.$+*-#$*.! 4+-&'&/&$.! /(! -+**3! (2/! /#$&*! +-/&8&/&$.! &0! +! 12+'&/3!
$08&*(05$0/O!.(!/#+/!/#$3!-+0!6$8(/$!/#$&*!$44(*/.!/(!/#$&*!(:0!.,$-&4&-!)(+'.!+06!4&06!
+65&0&./*+/&8$!#$',O!.(!/#+/!/#$&*!+-/&8&/&$.!+*$!*$4'$-/$6!&0!/#$!12+'&/3!&06&-+/(*.@!
L!.$-(06!-#+''$0)$O!+06!0(!'$..!&5,(*/+0/O!&.!/(!&0/$)*+/$!/#$!6&44$*$0/!12+'&/3!,*(-$..$.!
&0!+!20&4&$6!.3./$5@!H/!52./!%$!(%'&)+/(*3!/(!+8(&6!/#$!62,'&-+/&(0!(4!&04(*5+/&(0!+06!/#$!
6&.,$*.&(0!(4!/#$!.+5$!:&/#&0!/#$!&0./&/2/&(0@!L''!&04(*5+/&(0!52./!%$!+--$..&%'$!/(!+''!
5$5%$*.!(4!/#$!&0./&/2/&(0O!+':+3.!*$.,$-/&0)!/#$!-2**$0/!6+/+!,*(/$-/&(0!*$)2'+/&(0.@!
L0(/#$*!6&44&-2'/3!*$.&6$.!(0!/#$! '+-?!(4!+!12+'&/3!-2'/2*$!+5(0)!/#$!6&44$*$0/!+)$0/.!
&08('8$6O!:#(!2.2+''3!.#(:!+!-$*/+&0!*$]$-/&(0!/(!&5,'$5$0/!12+'&/3!,*(-$..$.@!P&0+''3O!
6&44&-2'/&$.!5&)#/!+*&.$!4(*!&5,'$5$0/&0)!,*+-/&-+'!+-/&(0.!6$*&8$6!4*(5!/#$!&04(*5+/&(0!
)+/#$*$6!&0!/#&.!,*(]$-/@!
!
!
=>@!k$.O!:$!/#&0?!&/!6($.@!"#$!,*$.$0/!12$./&(00+&*$!:&''!%$!+0!(,,(*/20&/3!/(!?0(:!/#$!
'$8$'!(4!12+'&/3!-2'/2*$!+06!&0/$*0+'!12+'&/3!+..2*+0-$!,*(-$..$.!&0!20&8$*.&/&$.O!.(!/#+/!
,('&-3!+-/&(0.!-+0!%$!6$.&)0$6!/(!&0-*$+.$!/#$!12+'&/3!(4!/#$.$!,*(-$..$.@!

$
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