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The present document has been prepared within the framework of the authority and 
competencies of the Cyprus Agency of Quality Assurance and Accreditation in Higher 
Education, according to the provisions of the “Quality Assurance and Accreditation 
of Higher Education and the Establishment and Operation of an Agency on Related 
Matters Laws of 2015 to 2019” [Ν. 136 (Ι)/2015 to Ν. 35(Ι)/2019]. 
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1. Study programme and study programme’s design and development  
(ESG 1.1, 1.2, 1.8, 1.9) 

Comments by EEC: 

Although the MBA program is well-designed, it places more weight towards the development of 
technical skills and knowledge in the core course with some of the softer skills (e.g. communication, 
negotiations skills) covered mostly in the optional courses. A suggestion is that the program team 
could, in the future, consider covering such managerial skills in a leadership core course, separate 
from innovation and entrepreneurship. 

 

Response by EUC: 

We thank the EEC for this suggestion. The program committee has considered seriously the 
suggestion and has decided to enhance and reinforce the existing core course MBA600 – 
Leadership, Entrepreneurship and Innovation with thematic areas of managerial skills and 
leadership. The new syllabus is attached in Appendix XXIII (MBA600 Syllabus) for your 
consideration. Following the above changes, the pertinent course study guide has been revised and 
is attached in Appendix I (English) and Appendix II (Greek). 
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4. Students  
(ESG 1.4, 1.6, 1.7) 

Comments by EEC: 

There are no specific areas of improvement to recommend. Given the distance learning nature of 
the program, continuous upgrade of technology platforms will be necessary in the future to ensure 
the best possible practices in student progress monitoring and recognition of achievements. 

 

Response by EUC: 

We thank the EEC for this comment. The European University tries to take advantage of 
technological changes and advances in educational technology. For instance, recently the 
Blackboard Learn platform was upgraded to its latest version. The version that we use now is the 
Blackboard Learn | Release 3800.19.0-rel.54+54663c8 
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5. Resources  
(ESG 1.6) 

Comments by EEC: 

1. The "Annotated Bibliography" in the study guides is just a list of references. In most cases 
there are no annotations that inform students about the rationale for the selection of these 
mandatory or recommended readings. 

2. The number of mentors could grow on numbers if possible. The number of students 
compared to the number of tutors has a large ratio, a thing that is a bit concerning. 

Generally, staff and students are feeling happy about their work and study environment. 

 

Response by EUC: 

We thank the EEC for these important recommendations, which we have taken into account 
effectively, as indicated below: 

1. We agree with the suggestion of revising the “Annotated Bibliography”. The Annotated 
Bibliography has been amended in all study guides. Table below provides the pages that 
have been amended. 

Appendix 
 

Pages 

Appendix I- MBA600 Leadership, 
Entrepreneurship and Innovation (EN) 

p. 12,15,19-20, 23, 26, 29, 32, 35, 37, 40, 
44,47 

Appendix II- MBA600 Leadership, 
Entrepreneurship and Innovation (GR) 

p. 12,15,21,24,28,31,34,38,41,44,47,50 

Appendix III- MBA605 Business Economics 
and Finance in a Global Environment (EN) 

p. 8,12,16,20,24,28,32,36,39,43,47,51,54 

Appendix IV-MBA605 Business Economics 
and Finance in a Global Environment (GR) 

p. 8,13,16,21,25,29-30,34,37,41-42, 45, 
49,53,57 

Appendix V- MBA610 Customer Value 
Creation (EN 

p. 7,10,13,16,19,21-22,24,26,29,30,32, 
34,36,39 

Appendix VI- MBA610 Customer Value 
Creation (GR) 

p. 9,12,14-15,17,19,22-23,25,27-28,30-
31,33,35,37,39 

Appendix VII- MBA615 Strategic Management 
and Planning (EN) 

p. 7,10,16,20,23,25,27,29,31,35 

Appendix VIII- MBA615 Strategic Management 
and Planning (GR) 

p. 8,11,14,16-17,19,22,25,28,31,34,38,40 

Appendix IX- MBA620 Information Systems 
and Business Analytics (EN) 

p. 8,10,14,16,19,22,24,26,29,32,35,38,41 

Appendix X- MBA620 Information Systems and 
Business Analytics (GR) 

p. 8,11,14,17,20,23,26,28,32,35,38,42,45 

Appendix XI- MBA625 Logistics and 
Operations Management (EN) 

p. 7,10,13,17,20,24,27,31,34,38,41,44,48 

Appendix XII- MBA625 Logistics and 
Operations Management (GR) 

p. 8,11,13,17-18, 21, 24, 28, 32, 36, 40, 
44,49,52 
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Appendix XIII- MBA630 Ethics and Corporate 
Social Responsibility (EN) 

p. 7,10,13,16-17,19-20,22-23,26,28-29, 31-
32,35,39,41,46 

Appendix XIV- MBA630 Ethics and Corporate 
Social Responsibility (GR) 

p. 7,10,14,17,19-20,23,26-27,30,33,37-
38,42,45-46,50 

Appendix XV- MBA635 Project Management 
(EN) 

p. 7,11,14,16,19,22,26,30,34,37,40,42,46-
47 

Appendix XVI- MBA635 Project Management 
(GR) 

p. 7-8,11,15,19,22-23,26,30-31, 35, 40, 
43,46,48,53-54 

Appendix XVII- MBA640 Corporate 
Communication and Negotiation Skills (EN) 

p. 7-8,10,13,16-17, 20, 24, 28, 33, 36, 39, 
42,45,49 

Appendix XVIII- MBA640 Corporate 
Communication and Negotiation Skills (GR) 

p. 8,10-11,14,17,21,26,30-31,35-36,39-
40,44,47,50-51,54 

Appendix XIX- MBA645 E-Business and Digital 
Marketing (EN) 

p. 8,11,14,17,20,22,24,27,30,33,36,39,41 

Appendix XX- MBA645 E-Business and Digital 
Marketing (GR) 

p. 10,13,16,20,24,27,30,33,37,40-41, 44, 
49,51 

Appendix XXI- MBA650 Investment and Risk 
Management (EN)  

p. 8-9,12-13, 17, 20, 23, 26, 29, 31, 36, 
39,45,50,52-53 

Appendix XXII- MBA650 Investment and Risk 
Management (GR) 

p. 8-9,13,21,24,26,30-31,33-34,38-39, 42, 
50,55,57-58 

 

2. The recommendation of the EEC to grow the number of mentors to the program has 
been addressed immediately. The Department of Management and Marketing has 
already reinforced the pool of instructors teaching on the MBA program. As from F2020, 
five (5) new instructors have been recruited to complement the delivery of specific 
courses of the programme. All new instructors possess relevant industry experience. 

  
Further on, indeed guest lecturers are invited to present a lecture during the delivery of 
the   courses. Guest lecturers are experienced managers in the industry and they deliver 
lectures that are highly related with the courses syllabi.   

The Guest lecturers come from different sectors of the economy such as Banks, Financial 
institutions, manufacturing companies, consulting companies etc. A representative sample 
is shown on the table below: 

 Companies 

1 RAI Consultants Ltd 

2 Pulse Market Research 

3 Consulo Financial Services 

4 Eliophotou & Zinieris Meltec Ltd 

5 GPM-Henkel Ltd 

6 Deloitte Ltd 
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7 Quitessence Enterprises Ltd 

8 PriceWaterhouseCoopers (PwC) 

9 Bank of Cyprus 

10 Lukoil Overseas Holdings Ltd 

11 A. Zorbas and sons Ltd 

12 Argus Stockbrokers Ltd 

13 LOGICOM 

14 Photos Photiades Ltd 

15 Natural Gas Public Company (DEFA) 
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6. Additional for distance learning programmes  
(ALL ESG) 

No comments were indicated by the EEC. 
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7. Additional for doctoral programmes  
(ALL ESG) 

N/A 
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8. Additional for joint programmes  
(ALL ESG) 

N/A 
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forward. In addition, we have thoroughly reviewed the findings, strengths and areas of 
improvement clearly indicated by the EEC following its review and attempted to respond to each 
item specifically and succinctly, indicating our actions. By embracing the EEC’s comments and 
suggestions, we are convinced that our program will be able to more effectively ensure the learning 
outcomes of its students. In this regards, we are grateful to the EEC for their candid discussions 
regarding our program, and the insightful comments and suggestions throughout their report. 
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C. Higher Education Institution academic representatives 

 
Name Position Signature 

Prof. Andreas Efstathiades MBA Program Coordinator 
 

Dr. Myria Ioannou Chairperson, Department of 
Management and Marketing 

 

Dr. Pieris Chourides Dean, School of Business 
Administration 

 

Click to enter Name Click to enter Position  

Click to enter Name Click to enter Position  

Click to enter Name Click to enter Position  

 

Date: 21/01/2021   
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Course Information 
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Programme of Study MBA 

Course MBA60
0 

Leadership, Entrepreneurship and 
Innovation 

Level  Undergraduate 

 

Postgraduate (Master) 

x 

Language of Instruction   

Course Type Compulsory 

x 

Elective 

 

Number of Teleconferences  

 

Total: 

 

Up to 6 

Face to 
Face: 

- 

Teleconferences: 

Up to 6 

Number of Assignments  3 graded assignments 

Assessment Assignments  Mid and Final 
Examination 

50 % 50 % 

Number of ECTS Credits 10 
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leadership skills. The primary focus of the course is to apply innovation and 
entrepreneurial techniques in order to set up a start-up and lead in its implementation. 

 

 

Recommended student work time  

Approximately 5 hours (including the study of the Guide) 
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TITLE: Introduction to Leadership, Entrepreneurship and Innovation 

 

(1st Week) 

 

Summary 

Explanation of Leadership. Its significance and Importance in all walks of life. 
Introduction to entrepreneurship and its challenges. The essence of innovation and how 
it drives business and startups. An examination of the interrelationships between the 
three main course fields. 

 

Introductory Remarks 

An introduction to the three relevant areas of the course: leadership, entrepreneurship 
and innovation.  

An investigation not the terms and what each of them involves.  

Difficulties in defining leadership. Examples of successes in leadership, 
entrepreneurship and innovation will be given. 

An initial understanding of how leadership, entrepreneurship and innovation are 
interrelated and intertwined. 

How leadership affects business and entrepreneurial ventures. Inspiration, vision and 
other significant aspects. 

How leadership can be the pillar of entrepreneurial teams; The role of the leader and 
other pertinent roles. 

Entrepreneurship today; Examples of successful entrepreneurs and entrepreneurial 
ventures. Types of entrepreneurs introduced. 

The importance of organizing for entrepreneurship. 

Innovation and creativity. Definitions and introduction to techniques. 

The importance of organizing for innovation. 

Innovation for growth and sustainability. 

 



https://www.youtube.com/watch?v=bPMyUQoGJms
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A good introduction of the subjects at hand. 

 

Self-Assessment Exercises/Activities 

Exercise 1.1 

Students are asked:  

1. A) To provide, in one paragraph, their understanding of leadership.  
B) Ultimately, to define leadership in one sentence.  
C) To interpret the difficulties in defining leadership. 

 

 

Recommended number of work hours for the student 

15 hours  







https://www.mindtools.com/pages/article/newLDR_50.htm


https://www.youtube.com/watch?v=vY3zKY5A0kM
https://www.bing.com/videos/search?q=measure+emotional+intelligence&view=detail&mid=1F5272862AECB1234F3E1F5272862AECB1234F3E&FORM=VIRE
https://www.bing.com/videos/search?q=measure+emotional+intelligence&view=detail&mid=1F5272862AECB1234F3E1F5272862AECB1234F3E&FORM=VIRE






https://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/#356a67b95b90
https://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/#356a67b95b90
https://www.youtube.com/watch?v=fKPUY1XzhUE








http://smallbusiness.chron.com/can-organization-manage-change-innovation-optimal-way-729.html.%20Accessed%2001%20April%202019
http://smallbusiness.chron.com/can-organization-manage-change-innovation-optimal-way-729.html.%20Accessed%2001%20April%202019
http://smallbusiness.chron.com/can-organization-manage-change-innovation-optimal-way-729.html.%20Accessed%2001%20April%202019
https://www.youtube.com/watch?v=vDEJpqSk0f8
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Inspiration and innovation really do go hand in hand. 

 

Self-Assessment Exercises/Activities 

Exercise 4.1 

Identify and discuss ways to overcome resistance to innovation and change. Discuss 
why this may affect the entrepreneurial venture.  

 

Recommended number of work hours for the student 

15 hours  
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The creation of value is a key aspect too. Value must be derived from within, to involved 
members and the leader/entrepreneur herself, but also to the market and word at large. 
The creation of value is a challenge because it must take on the status quo and existing 
businesses and practices. 

Another key theme is that of growth. By definition, an entrepreneur is running a dynamic, 
as opposed to static, organisation. This dynamism involves a lot of important aspects 
such as a growth mindset (as opposed to fixed), a reachable vision and understanding of 
trends and an ability to identify and address unfulfilled or partially fulfilled needs, within 
and outside the business. 

It goes without saying that the above requires at least a degree of uniqueness. The 
entrepreneur must be comfortable with being different, with going againstthe mainstream 
and by accepting different points of view. He also must be able to see and connect the 
dots, as Steve Jobs has put it. 

Finally, the entrepreneur is also an Owner-Manager. The implications of this are 
significant. There are responsibilities involved and the entrepreneur must be able to 
balance a lot of factors, including his own life.  

This section examines the evolution of entrepreneurship thought as well. That is, it looks 
at chronological developments in the field. It sees the entrepreneur as an adventurer, a 
risk taker, even as a speculator, who was accused as a reckless person in the past. 

Risk and uncertainty are specifically discussed because they are invariable 
characteristics of the entrepreneur.  

Perhaps, this is a key distinction between an entrepreneur from a manager. The 
differences are discussed. Efforts to teach entrepreneurship have included descriptions 
of entrepreneurial uniqueness based on personality characteristics, behavioural, and 
cognitive traits. 

Other section elements include those of researching, idea screening, planning and setting 
up, and ongoing operations. 

 

Aims/Objectives 

The objective is to enable the student to understand current concepts in 

entrepreneurship and to evaluate entrepreneurial work. The necessary attributes and 

skills are also examined. Finally, the facets of entrepreneurial work and new venture 

decisions. 

 

Learning Outcomes 

After completing this section, students will be able to  

1. Examine the challenges of defining the entrepreneur and entrepreneurship.  



https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.entrepreneur.com/article/252049




https://www.entrepreneur.com/topic/starting-a-business
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https://www.entrepreneur.com/article/234299 
 
The hows and whys for spotting entrepreneurial opportunities. 
 
 

Self-Assessment Exercises/Activities 

Exercise 6.1 

Most entrepreneurial opportunity recognition experts have concentrated on the role of 
the individual. His or her entrepreneurial traits, and his or her motivations. Can an 
organisation be set up where everyone engages in opportunity recognition and 
everyone thinks out of the box? Is this always healthy?  

 

Recommended number of work hours for the student 

15 hours  





https://www.gov.uk/write-business-plan
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A step by step analysis of the business plan.  
 
Watch the video at  
https://www.strategyzer.com/canvas/business-model-canvas 
 
An explanation of the model. 
 

 

Self-Assessment Exercises/Activities 

Exercise 7.1 

Download a business model canvas and complete each of the nine sections for a 
product or service of your choice. Briefly discuss each entry. 

40% grade 

 

Recommended number of work hours for the student 

15 hours  

https://www.strategyzer.com/canvas/business-model-canvas






https://www.nber.org/people/william_kerr
https://www.nber.org/people/ramana_nanda
https://www.nber.org/papers/w15498
https://innovationpolicyplatform.org/content/access-finance-innovative-entrepreneurship
https://innovationpolicyplatform.org/content/access-finance-innovative-entrepreneurship




https://www.thebalancesmb.com/darrell-zahorsky-bio-2951141
https://www.thebalancesmb.com/find-your-business-life-cycle-2951237


https://www.gov.uk/topic/intellectual-property
https://www.gov.uk/topic/intellectual-property/law-practice




https://www.thebalancesmb.com/small-business-exit-strategies-2947988


Page 38 of 55 
 

Self-Assessment Exercises/Activities 

Exercise 10.1 

Locate and discuss social responsibility options that several businesses have selected 
and assess their value for the business and for society at large.  

5% grade 

 

Recommended number of work hours for the student 

15 hours  





https://simplicable.com/new/creativity
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Using one creativity technique (e.g. lotus blossom), create a chart which identifies 
creative and descriptive aspects of your proposed business venture. 

 

Recommended number of work hours for the student 

15 hours  







https://hbr.org/2014/05/what-an-entrepreneurial-ecosystem-actually-is
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FINAL TELECONFERENCE/GROUP CONSULTATION MEETING 

 

During this final teleconference, students are informed about the format of the final exam 
(e.g. multiple-choice questions, short or long answers, case studies, etc.) and if the exam 
will be open-book or not. 
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TITLE: 

FINAL EXAM 

 

(14th week) 

 

Recommended number of work hours for the student 

Approximately 50 hours.  
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Indicative answer: Students will be expected to do a bit of research to identify reasons for 
change resistance and how they can be overcome.  

Examples include the combination of emotions with logic, the fear of failure, the unknown 
future etc. An article like this 

https://www.thebalancecareers.com/how-to-reduce-employee-resistance-to-change-
1918992 

can provide a useful answer guide. 

 

Title: Entrepreneurial Potential Self-Assessment 

(5th Week) 

 

Exercise 5.1 

Entrepreneurial Potential Self-Assessment, at   

https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-
assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx 

 There is specific indicative answer as this is a questionnaire. The student will learn more 
about herself and her propensity to risk, problem and needs recognition, ability to live in 
ambiguity, being comfortable with change, creative and innovative abilities, etc. 

 

Title: Opportunity Recognition 

(6th Week) 

 

Exercise 6.1 

Most entrepreneurial opportunity recognition experts have concentrated on the role of the 
individual. His or her entrepreneurial traits, and his or her motivations. Can an 
organisation be set up where everyone engages in opportunity recognition and everyone 
thinks out of the box? Is this always healthy? Discuss. 

The student will identify theories and models as discussed in this section to conclude that, 
indeed, processes and organisation can help most individuals recognize opportunities in 
a more systematic way. Factors such as market imperfections, new developments in 

https://www.thebalancecareers.com/how-to-reduce-employee-resistance-to-change-1918992
https://www.thebalancecareers.com/how-to-reduce-employee-resistance-to-change-1918992
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
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technology, new local opportunities, special team competencies, must be discussed. The 
following article gives a comprehensive analysis: 

http://article.sapub.org/10.5923.c.economics.201501.10.html 

Title: Business Model Canvas 

(7th Week) 

 

Exercise 7.1 

Download a business model canvas and complete each of the nine sections for a 
product or service of your choice. 

40% grade 

 

Title: Entrepreneurial Financing 

(8th Week) 

 

Exercise 8.1 

Consider an innovative idea for a startup. List the financing possibilities you may find 
and explain what might be the underlying difficulties and challenges. 

Indicative answer: The student will be forced to realistically assess financing options. 
While it is easy to list them, as they will have been taught in this section, reality is a lot 
more challenging. For example, a bank will need some solid convincing in order to 
provide any funds for a new venture, and it will require securities. The same holds for all 
options and the student will be required to evaluate them.  

 

Title: The setup and startup phases 

(9th Week) 

Exercise 9.1 

Make a list of possible challenges an entrepreneur may face at the set-up phase. Explain 
how you might overcome them. 

Indicative answer: The student will be expected to examine certain relevant setup issues, 
as were discussed in this section. They include the challenges of coming up with a viable 
product or service in terms of financing, marketing and practicality. Also, critical aspects, 

http://article.sapub.org/10.5923.c.economics.201501.10.html
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Apart from listing these and their contribution and influence, students will comment on 
improvement possibilities. 

 

 

Title: Integration of Leadership, Entrepreneurship, innovation 

(13th Week) 

Exercise 13.1 

Combine your self-assessment with your business model canvas and entrepreneurial 
innovation ideas. Assess your chances for success. 

Grade: 5% 
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https://www.youtube.com/watch?v=bPMyUQoGJms










https://www.mindtools.com/pages/article/newLDR_50.htm
https://www.youtube.com/watch?v=vY3zKY5A0kM
https://www.bing.com/videos/search?q=measure+emotional+intelligence&view=detail&mid=1F5272862AECB1234F3E1F5272862AECB1234F3E&FORM=VIRE
https://www.bing.com/videos/search?q=measure+emotional+intelligence&view=detail&mid=1F5272862AECB1234F3E1F5272862AECB1234F3E&FORM=VIRE






https://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/#356a67b95b90
https://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/#356a67b95b90
https://www.youtube.com/watch?v=fKPUY1XzhUE










https://blog.smarp.com/18-leadership-communication-trends-to-look-for-in-2020#:~:text=What%20Is%20Leadership%20Communication%3F,strategic%20partners%2C%20shareholders%20and%20media
https://blog.smarp.com/18-leadership-communication-trends-to-look-for-in-2020#:~:text=What%20Is%20Leadership%20Communication%3F,strategic%20partners%2C%20shareholders%20and%20media
https://blog.smarp.com/18-leadership-communication-trends-to-look-for-in-2020#:~:text=What%20Is%20Leadership%20Communication%3F,strategic%20partners%2C%20shareholders%20and%20media


http://smallbusiness.chron.com/can-organization-manage-change-innovation-optimal-way-729.html
http://smallbusiness.chron.com/can-organization-manage-change-innovation-optimal-way-729.html
https://www.youtube.com/watch?v=vDEJpqSk0f8






https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.entrepreneur.com/article/252049
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx








https://www.entrepreneur.com/topic/starting-a-business
https://www.entrepreneur.com/article/234299






https://www.gov.uk/write-business-plan
https://www.strategyzer.com/canvas/business-model-canvas






https://www.nber.org/people/william_kerr
https://www.nber.org/people/ramana_nanda
https://www.nber.org/papers/w15498
https://innovationpolicyplatform.org/content/access-finance-innovative-entrepreneurship
https://innovationpolicyplatform.org/content/access-finance-innovative-entrepreneurship








https://www.thebalancesmb.com/darrell-zahorsky-bio-2951141
https://www.thebalancesmb.com/find-your-business-life-cycle-2951237
https://www.gov.uk/topic/intellectual-property
https://www.gov.uk/topic/intellectual-property/law-practice






https://www.thebalancesmb.com/small-business-exit-strategies-2947988




https://simplicable.com/new/creativity








https://hbr.org/2014/05/what-an-entrepreneurial-ecosystem-actually-is












https://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/#3f91e70c5b90




https://www.thebalancecareers.com/how-to-reduce-employee-resistance-to-change-1918992
https://www.thebalancecareers.com/how-to-reduce-employee-resistance-to-change-1918992
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx
https://www.bdc.ca/en/articles-tools/entrepreneur-toolkit/business-assessments/pages/self-assessment-test-your-entrepreneurial-potential.aspx


http://article.sapub.org/10.5923.c.economics.201501.10.html
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TITLE: Introduction to Financial Management 

 

(1st Week) 

Summary 

Financial management deals with acquisition, financing and management of assets of a 
company, with some overall goals in mind. The primary goal of every business is 
maximization of the shareholdersô wealth, however, a company needs to achieve a 
number of other goals in order to achieve profit maximization, such as profit 
maximization, good governance, compliance with environmental rules, corporate social 
responsibility, employee welfare etc. Corporations engage in investing (acquisition of 
assets), which are necessary for the operations of the business. The investment 
process involves evaluating alternatives investment opportunities, using capital 
budgeting techniques, such as the net present value method, the internal rate of return, 
the discounted payback period etc. knowledge and understanding of time value of 
money is vital in applying capital budgeting techniques. The market price per share is 
the most important statistic of a corporation, since it reflects the focal judgment of all 
market participants. The market price per share takes into account present and 
prospective future earnings, the timing, the duration and the risks of earnings as well. 
Agency theory addresses the potential conflict between managers and owners of a 
corporation, that is, managers may serve their own at the expense of the owners. Good 
governance may significantly reduce the consequences of the potential conflict between 
managers and owners.  
 
 
Introductory Remarks 

Financial Management means planning, organizing, directing and controlling the 
financial activities such as procurement and utilization of funds of the enterprise. It 
means applying general management principles to financial resources of the enterprise.  
Based on the vision of the company, we study the market and set our targets, we plan 
the activities and the projects needed to achieve our objectives (planning), we search 
for financial resources needed and allocate them to the various activities and projects 
(organizing), we implement the projects (directing), and we perform the necessary 
controls (control).  Planning is very important and internal control ensures that all 
procedures are followed.  Control provide feedback for modifications if necessary. 
 
Financial management deals with raising funds for investment purposes, allocating 
funds to various investments, and control of financial resources of a business. 
Example: A real estate development company examines the construction of a large 
building, consisting of housing units as well as offices, near a rapidly expanding area in 
Hammersmith London. 
 
The scope of financial management includes investments in fixed assets (capital 
budgeting) as well as current assets (working capital decisions). Investment in fixed 
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Explain the ñagency problemò which exists in many businesses. Explain why the 
problem arises and suggest ways of dealing with that problem. 

Exercise 1.2 (non graded) 

Why is corporate governance important for a business! Furthermore, explain why 
corporate governance is especially important for a business listed in a stock exchange. 

Recommended number of work hours for the student 

15 hours  
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TITLE: Agency Problem and Corporate Governance 

 

(2nd Week) 

Summary 

As a business grows and the owners hire managers to run the business, the agency 
problem begins to arise.  The inability of the owners to run the business themselves, 
makes them dependable on managers. Although the primary responsibility of 
management is to serve the interests of the shareholders, often times, managers are 
exposed to the challenge of place their own interests above the interests of 
shareholders. There are several ways to remedy the agency problem, such as share 
option schemes, strong corporate governance and adequate internal control systems. 
The primary goal is to achieve the alignment of management interests with those of the 
shareholders. 

Introductory Remarks 

The agency problem is a conflict of interest in any relationship where one party is 
expected to act in another's best interests. In corporate finance the agency problem 
usually refers to a conflict of interest between a company's management and the 
company's stockholders. The manager, acting as the agent for the shareholders, or 
principals, is supposed to make decisions that will maximize shareholder wealth even 
though it is in the managerôs best interest to maximize his own wealth. 
 
The agency problem does not exist without a relationship between a principal and an 
agent. In this situation, the agent performs a task on behalf of the principal. Agents are 
commonly engaged by principals due to different skill levels, different employment 
positions or restrictions on time and access. For example, a principal will hire a plumber 
ð the agent ð to fix plumbing issues. Although the plumberós best interest is to collect 
as much income as he can, he is given the responsibility to perform in whatever 
situation results in the most benefit to the principal. 
 
The agency problem arises due to an issue with incentives and the presence of 
discretion in task completion. An agent may be motivated to act in a manner that is not 
favorable for the principal if the agent is presented with an incentive to act in this way. 
For example, in the plumbing example, the plumber may make three times as much 
money by recommending a service the agent does not need. An incentive (three times 
the pay) is present, and this causes the agency problem to arise. 
 
Agency costs are a type of internal cost that a principal may incur as a result of the 
agency problem. They include the costs of any inefficiencies that may arise from 
employing an agent to take on a task, along with the costs associated with managing 
the principal-agent relationship and resolving differing priorities. 
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15 hours 
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Exercise 3.2 (non graded) 

Suppose you made a deal with your parents that you complete your masters in two 
years from today and they would buy you a plot of residential land.  The plot of land 
is worth ú100,000 today but your parents believe that its market value will decrease 
10% per year.  So they decided to make one deposits in the bank today, so that in 
two years would have enough money to buy the plot of land (given the drop in the 
price of land).  The interest rate in the bank is 4% compounded annually.  Please 
answer the following: 

 
a. Calculate the deposit that your parents must set aside today.  Explain! 
b. What if your parents make two equal deposits (instead of one), the first one at 

the beginning of the first year and the second one at the beginning of the second 
year.  How much would the deposit be? 

c. Suppose that your teacher says that your parents would earn higher returns by 
investing the money in the stock market.  Historically, the stock market annual 
yields 8% on average.  That way, you may still buy the plot and have some 
money left.  What do you think? 

 
Recommended number of work hours for the student 

15 hours  
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TITLE: Capital Budgeting Techniques 

 

(4th Week) 

Summary 

Capital budgeting techniques include the Net present Value method (NPV), the Internal 
Rate of Return (IRR), the Payback Period (PBP) and the Accounting Rate of Return 
(ARR).  Capital budgeting techniques are used to evaluate investment opportunities, in 
order to provide information to management for decision making purposes.  NPV is the 
best of the methods as it is more flexible and objective.  It is based on cash outflows 
and inflows throughout the duration of the investment and it is may use different interest 
rates, depending on the risk of each cash flow. Risk is an important consideration in 
capital budgeting due to the uncertainty of cash flows throughout the duration of the 
investment. Higher risk requires higher required rate of return for the business to 
undertake a project. 

Introductory Remarks 

Businesses operate by raising finance from various sources, which is then invested in 
assets, usually órealô assets such as plant and machinery. Some businesses also invest 
in ófinancialô assets, like the shares of another business or loans to businesses and 
individuals. Investment involves outflows (payments) of cash causing inflows (receipts) 
of cash. It is in the nature of things that cash flows (out and in) do not all occur at the 
same time: there is some time lag, perhaps a considerable one, between them. The 
typical investment project opportunity involves a relatively large outflow of cash initially, 
giving rise to a subsequent stream of cash inflows. 
 
Very often, a business is encountered with more than one business opportunity and 
may have to choose among, which one(s) will undertake, depending on profitability, 
fund availability and risk.  There are four basic methods used for investment appraisal, 
the Net present Value method (NPV), the Internal Rate of Return (IRR), the Payback 
Period and the Accounting Rate of Return (ARR). NPV is the the sum of the discounted 
values of the cash flows from the investment and then decision rule is that a project is 
acceptable when NPV is positive. A positive NPV is said to increase shareholdersô 
wealth. If a business is faced with more than one investments with positive NPV, it may 
rank the investment projects according to profitability, using a profitability index.  The 
NPV method is very objective and flexible investment appraisal method. It takes into 
consideration all cash flows during the investment life. It also takes into consideration 
the risk of the cash flows and a different discount rate may be applied for each cash 
flow if necessary. The reason is that risk may vary during the life of an investment 
project. Higher risk requires higher returns. The NPV method provides a clear signals 
and it is very practical to use. 
 
The IRR method is the discount rate which makes NPV equal to zero. IRR is the total 
return of the investment during its life. It represents the average percentage return on 
the investment, taking account of the fact that cash may be flowing in and out of the 
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Exercise 4.2 (non grade) 

Suppose a Mario Real Estate Management Company is considering purchasing an 
office building which is going to be used for rental income.  The cost of the building is $2 
million paid in cash immediately.  The rental income, after all expenses paid 
(maintenance, taxes etc.), is $180,000 per year for ever.  The risk associated with the 
investment is not very high and the required rate of return applicable for such an 
investment is 8%.  Please answer the following: 
 

a. Explain the risk associated with this investment. Describe the factor(s) that may 
affect the risk? 

b. Calculate the net present value of the investment and explain what it means! 
 

Recommended number of work hours for the student 

15 hours 
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TITLE: Shares and Bonds 

 

(5th Week) 

Summary 

Shares and bonds are the two major instruments used by businesses to raise financing 
for their investments. Shares and bonds are securities issued by corporations and sold 
to investors. Businesses list their securities in an exchange so that buyers and sellers 
can trade with each other. Security prices are determined by free market forces. The 
chapter presents valuation models to help investors possess the right price. The chapter 
also emphasizes the significance of a stock exchange and its role in the growth of the 
economy. A stock exchange offers the opportunity to businesses to raise money from 
investors and make investments in the economy. Another important issue is the 
efficiency of the market for shares. Efficient markets leads to better pricing of share 
prices and better allocation of financial resources. 
 

Introductory Remarks 

As a business grows, it needs to make investments. In order to make investments, 
businesses need to obtain financing. Businesses may have various ways to raise 
money, such as equity financing or debt financing or from profits. Equity financing 
includes the issue of common shares or preferred shares. Common stock represent 
ownership in a corporation. Holders of common stock are called shareholders and they 
have the right to vote. In addition, shareholders have a right to the profits of the 
company. The distribution of profits to the shareholders is called dividends. The 
company may or may not pay dividends during a given year, depending on profitability 
and availability of funds. 
 
Preferred shares are securities used by companies to raise money and generally they 
do not have ownership rights. As a result, preferred shares do not have voting rights, 
however, in case of liquidation of the company, preferred shares have priority over 
common shares. Preferred shares have the right to receive dividends periodically, 
forever, in other words, there is no maturity for these securities. Depending on the terms 
of the issue, preferred shares may have voting rights and they may participate in the 
profits of the company, in addition to the fixed dividend received. 
 
Bonds are securities that indicate borrowing. Bonds are issued by corporations and sold 
to the public. Holders of bonds are called bondholders and they are creditors of the 
corporation. A bond may be straight and simple, with interest or without and with 
maturity or without. Bonds without maturity are called perpetuities. Bonds may also be 
convertible in shares at a future date at a predetermined conversion price. Convertibility 
makes the bonds more attractive and they can be sold at a higher price, so the 
company may raise more money at a lower cost. A bond may also be callable, in other 
words, the debtor may pay the creditor earlier.  Sometimes, the company may no longer 
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need the cash and pay off the bonds, or interest rates may be falling, which makes it 
cheaper for the company to raise money. 
 
Securities, may be traded in an exchange. Shares are traded in a stock exchange and 
bonds are traded in a bond exchange. Trading in a stock exchange gives the 
opportunity to investors to buy or sell securities, which makes investing in securities 
more attractive.  
 
As mentioned before, shareholders do expect profits and dividends.  If the company 
doesnôt perform well, shareholders may sell their shares and the share price may go 
down, reducing the market value of the company. That is a cost for the business. 
 
Equity financing is generally more costly than debt financing due to higher risk.  
Investors will require higher returns for shares than for bonds, due to higher risk. 
Interest payments and repayment of the debt at maturity are more certain, the investor 
knows exactly how much the bond will pay and when. Market prices of shares are more 
volatile than bond prices and that involves more risk. The investor doesnôt know what 
the share price will be in the future and whether it will pay dividends, how much and 
when. 
 

Common stock is a security that represents ownership in a corporation. Holders of 
common stock exercise control by electing a board of directors on corporate policy. 
Common stockholders are at the bottom of the priority ladder in terms of ownership 
structure; in the event of liquidation shareholders have rights to a company's assets only 
after bondholders, preferred shareholders and other debtholders are paid in full. With 
common stock, if a company goes bankrupt, the common stockholders do not receive 
their money until the creditors and preferred shareholders have received their 
respective share of the leftover assets. This makes common stock riskier than debt or 
preferred shares. The upside to common shares is they usually outperformed bonds 
and preferred shares in the long term. Many companies issue all three types of 
securities. For example, Wells Fargo & Company has several bonds available on the 
secondary market.  

For a company to issue stock, it must begin by having an initial public offering. An IPO 
is a great way for a company seeking additional capital to expand. To begin the IPO 
process, a company must work with an underwriting investment banking firm, which 
helps determine both the type and pricing of the stock. After the IPO phase is 
completed, the general public is allowed to purchase the new stock on the secondary 
market. 
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TITLE: Financial Statement Analysis 

 

(6th Week) 

 

Summary 

Financial statements provide a very valuable source of information for financial 
managers who work within the business, and for investors, potential investors and their 
advisers. They also provide helpful insights for others who have a relationship with the 
business, including customers, employees, suppliers and the community in general. In 
this chapter we shall consider the nature of the three accounting statements, the rules 
that are followed in preparing them, and the way they may be interpreted so that the 
user is able to draw conclusions about the business that go beyond the obvious. It 
should be said that the approach to financial analysis is the same throughout the world.  
Most multinational corporations comply with International Reporting (Accounting) 
Standards set, set up by the International Accounting Standards Board. The objective is 
that all of the worldôs larger businesses should adopt a common set of accounting rules. 
There is a tendency for smaller businesses to follow the accounting practices of their 
larger counterparts. The intention of this chapter is not to provide a detailed course in 
accounting, but to give a broad overview of the subject. This should be useful in later 
chapters because reference will be made to the value of accounting information and the 
use of accounting ratios 

Introductory Remarks 

The basic financial statements are the Income Statement, also called profit and loss 
statement, the Balance Sheet, also called statement of financial position, and the Cash 
Flow Statement.  The income statement is s  
 
Businesses that trade as companies are required to produce the financial statements 
annually. Most businesses actually produce these statements much more frequently for 
their own internal purposes. The statements are often used by managers as aids to 
financial planning in that the data that they contain will be based on plans and forecasts. 
The published statements are, of course, based on past events. 
 
The income statement (or profit and loss account) is a statement that sets out a 
summary 
of the trading events that will have affected the wealth of the business over a particular 
period, the amount by which each type of event has affected wealth, and the resulting 
net effect on wealth. The statement also goes on to show how any net increase in the 
businessôs wealth over the period has been deployed.  
 
The balance sheet is a statement of the manner in which the business holds its wealth, 
how much of its wealth it has in each category, how much of the wealth that the 
business controls is committed to outsiders, and the net wealth of the business. This net 
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wealth belongs to the shareholders. Unlike the income statement, which summarises 
the effects of various trading events on the wealth of the business over a period, the 
balance sheet shows the position at a specified point in time. 
 
The cash flow statement is simply an analysis of the cash (including short-term, highly 
liquid investments) received and paid out by the business during a period. It is arranged 
in such a way that it will enable readers to derive helpful insights about the sources and 
uses of cash over the period. It may seem strange that one particular asset ï cash ï is 
highlighted in this way when others, for example inventories, are not. What is so special 
about cash? The answer to this question is that cash tends to be at the heart of most 
aspects of business. A businessôs ability to prosper and survive is likely to depend on its 
ability to generate cash. This is not usually true for other types of asset. 
 
As well as gaining information about, and insights into, a businessôs trading and position 
by reading the published financial statements, it is also useful to calculate ratios relating 
particular figures to one another. It can even be useful to relate certain accounting 
figures to non-accounting measures, such as the number of employees. One reason for 
calculating ratios is to attempt to summarise quite complex accounting information into a 
relatively small number of key indicators. An associated reason for calculating ratios is 
to make figures more easily comparable. Comparison between businesses is not the 
only one that we may wish to make. We may want to compare a businessôs current 
performance with its past performance to try to identify trends. We may wish to assess 
the businessôs performance against what its managers had planned. Calculating ratios 
from a set of financial statements is a relatively easy task. A suitably primed computer 
will do it almost instantaneously. The hard part of interpretation lies in using skill and 
experience to draw valid and useful conclusions from the ratios. 
 
Traditional ratio analysis are classified into five groups, profitability ratios, liquidity ratios, 
efficiency ratios, debt management ratios and market ratios. Profitability ratios measure 
the financial performance of the business. Liquidity ratios measure the ability of the 
business to meets its obligations as they come due. Efficiency ratios (activity ratios) 
measure the ability of the business to manage its assets. Debt management ratios 
(gearing ratios) measure the ability of the business to manage is debts and market 
ratios (investorsô ratios) indicate how investors feel about the company.  
 
Aims/Objectives 

The aim of this chapter is to get students work with numbers and calculate ratios. In 
addition to that, students are expected to interpret ratios and compare them with the 
company with its past as well as with its competitors.  It is important for students to 
understand that comparisons can only be made if companies prepare their financial 
statements using the same rules that is, based on then International Accounting 
Standards. 

Learning Outcomes 

Upon completion of this chapter, students should be able to 
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Exercise 6.2 (graded 5%) 

The return on equity for MMM corporation is 10% for 2017 and profits after taxes are 
$40,000. Number of shares outstanding are 100,000 and the market price of the share 
is $8. Total liabilities for the company are $600,000. Please answer the following 
questions 
 

a. Please calculate the equity capital of the company. Describe the significance of 
the ratio ñreturn on equityò and how it is being used by investors 

b. Calculate the debt to assets ratio and explain its meaning and significance to 
investors. 

c. Calculate the price-earnings ratio of MMM and explain its meaning and 
significance to investors? 

 

Recommended number of work hours for the student 15  
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TITLE: Working Capital Management 

 

(7th Week) 

 

Summary 

Management of working capital could save money for a business which applies best 
practices. Good planning and strong control procedures could result in considerable 
savings and generate additional cash flows for the company.  We can classify working 
capital by components ï cash, marketable securities, receivables, and inventory. 
Working capital could also be classified as either permanent or temporary.  
 
Permanent working capital is the amount of current assets required to meet a firmôs 
long-term needs, while temporary working capital is the amount of current assets that 
varies with seasonal needs. 
If the firm adopts a hedging (maturity matching) approach to financing, each asset 
would be offset with a financing instrument of the same approximate maturity. Short-
term or seasonal variations in current assets would be financed with short-term debt. 
The permanent component of current assets and all fixed assets would be financed with 
long-term debt or equity. 
 
In general, the longer the composite maturity schedule of the financing used by the firm, 
the less risky is that financing. However, the longer this maturity schedule, the more 
costly the financing is likely to be. Consequently, we have yet another tradeoff between 
risk and profitability. 
The two key facets of working capital management ï what level of current assets to 
maintain and how to finance current assets ï are interdependent. Because of their 
interdependence, these two facets must be considered jointly. 
 
 
Introductory Remarks 

Working capital, also referred to as ñnet working capitalò, is the monetary difference 
between current assets and current liabilities. Adequate amounts of working capital are 
vital for the operation and survival of the company.  On the one hand the company 
needs working capital to operate and on the other hand, it needs to have enough money 
to pay for its short term liabilities as they come due. Normally, current assets should be 
greater than current liabilities, otherwise, the company may have difficulty paying off its 
short term debts. However, we shall keep in mind that too much liquidity may not be 
good idea, since financing of current assets costs money.  
 
For small businesses, current liabilities is an important source of external financing. 
Small companies do not have access to longer-term capital markets, other than making 
a loan with collateral from the bank. Accounts Payable is short-term debt to be paid in 
several weeks or months, without interest. Therefore, the balance in Accounts Payable 
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could be considered as a non-interest loan for the company. The financial manager and 
staff, devote a considerable portion or their time in planning for capital matters. 
 
Working capital management includes management of cash, marketable securities, 
accounts receivable, accounts payable, accruals and other means of short-term 
financing. Cash management refers to the projections of cash receipts and cash 
disbursements per month. In case of a shortage, the financial manager needs to make 
arrangements to cover the deficit.  In case there is a surplus, the financial manager will 
probably invest the surplus. Management of Accounts Receivables deals with terms of 
credit offered to the customers, since selling on credit is inevitable.  Loose credit terms 
may increase credit sales as well as bad debts. On the other hand, a business may 
want to offer stricter credit terms to their customers, to minimize bad debts, however, it 
may realize less credit sales. Inventory management is also important since there is a 
number of factors under consideration. A business may buy large quantities of inventory 
in order to get larger discounts, however, the business may pay excessive storage 
costs.  In addition to the above, if it takes a long time to sell the inventory, some items 
may become obsolete and may result in losses for the company. Finally, management 
of Accounts Payable is also important. The company may be able to treat its Accounts 
Payable balance as an interest free loan. The business must negotiate good credit 
terms for its purchases, in order to maximize the benefit realized from Accounts 
Payable. 
 
In finance, working capital is synonymous with current assets. Working capital 
management concerns the administration of the firmôs current assets along with the 
financing (especially current liabilities) needed to support current assets. 
 
In determining the appropriate amount, or level, of current assets, management must 
consider the tradeoff between profitability and risk. The greater the level of current 
assets, the greater the liquidity of the firm, all other things equal. With greater liquidity 
comes less risk, but also less profitability. In the management of working capital, we see 
the two most basic principles of finance in operation: 

a. Profitability varies inversely with liquidity. 
b. Profitability moves together with risk. 

 
 

Aims/Objectives 

The material in this chapter should provide the student with the necessary knowledge to 
understand and manage working capital. Students should understand what working 
capital is and why it is important for a business. Students should also understand the 
trade-off between liquidity and profitability. Too much liquidity has a cost for the 
business, and too little liquidity also has a cost for then business. Therefore, students 
should be able to find the balance between liquidity and profitability. For example, if the 
business decides to follow a ñcash onlyò sales policy, it may definitely reduce bad debts 
to zero, however, it may lose some sales. 

 





оо 
 

Exercise 7.1 (non graded) 

Why is working capital a particularly important area of concern for financial managers? 
 

Exercise 7.2 (non graded) 

For a business, what (briefly) are the advantages and disadvantages of using a bank 
overdraft as a means of financing? 

 

Recommended number of work hours for the student 

15 hours  
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TITLE: Introduction to Managerial Economics 

 

(8th Week) 

Summary 

In this chapter, we begin our study of managerial economics by stressing decision-
making applications. In the first section, we introduce seven decision examples, all of 
which we will analyze in detail later in the text. Although these examples cover only 
some applications of economic analysis, they represent the breadth of managerial 
economics and are intended to whet the readerôs appetite. Next, we present a basic 
model of the decision-making process as a framework in which to apply economic 
analysis. This model proposes six steps to help structure complicated decisions so that 
they may be clearly analyzed. After presenting the six steps, we outline a basic theory 
of the firm and of government decisions and objectives. In the concluding section, we 
present a brief overview of the topics covered in the chapters to come. 
 
Introductory Remarks 

Managerial economics focuses on the microeconomic factors pertinent to the decision-
making process with an organization. It is the application or economic analysis to 
managerial decision rules.  Corporations make strategic decisions that result in a profit 
or loss. Managerial economic principles influence and guide corporate strategy and 
decisions. Managerial economics apply to the public and private sectors and for-profit 
and non-for-profit organizations. All organizations must assess the internal and external 
economic climate to remain solvent because all organizations require a source of 
funding to continue operations. The goal of managerial economics is to use available 
resources and maximize production while minimizing waste. 
 
It is a good idea to start any discussion of managerial decision making with a step back 
to think about decision making more generally. Most students will be aware that 
economics is the science of making decisions in the face of scarcity, but a brief 
reminder that this involves personal and private decisions, along with the more obvious 
decisions that take place in the context of a firm or government agency, is worthwhile. 
 
With that reminder out of the way, the focus can shift to what makes managerial 
decisions worthy of the focused study that will take place in this course. A number of 
dimensions to highlight include the complexity of the modern firm, the role of 
government regulation in the marketplace, and the difficulty inherent in managing a 
large group of diverse constituents. 
 
It is also a good idea to discuss how managerial decisions are, or should be, made. 
Good decision making involves first identifying the goals and constraints of the firm.  In 
most cases, the goal is profit maximization, and the constraints include things such as 
regulatory environment and market structure. A second step is to acknowledge and 
understand the role of prices, costs, and profits as signals to the firm about the returns 
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TITLE: Supply and Demand Analysis 

 

(9th Week) 

Summary 

The chapter introduces the student to the supply and demand, the basic tools of 
analysis or the market, so that students understand how the market works.  Demand is 
expressed by consumers and supply is expressed by produces. For both, consumers 
and producers, the price of the product determines the quantity demanded and the 
quantity supplied. Market equilibrium occurs when quantity demanded is equal to 
quantity supplied, for any given price. In a free market system, where prices fluctuate 
freely, equilibrium is achieved because prices are allowed to change. Demand and 
supply change due to several factors. Demand is affected by average income, prices of 
related goods, the number of buyers, changes in tasted and preferences and 
expectations. Supply changes due to changes in costs of production, technology, 
numbers of sellers etc. 
 

Introductory Remarks 

Demand is the relationship between price and quantity demanded, while supply is the 
relationship between price and quantity supplied. When prices goes up, quantity 
demanded goes down and quantity supplied goes up. However, demand and supply 
schedules do not change from a change in the price. That is a very important point for 
students to understand. Most students have experience thinking about market situations 
from the perspective of a consumer. Whether students have been exposed to this 
material previously or not, one of the trickiest parts in this section is the distinction 
between a change in price and a change in any of the other determinants of demand. 
The former, of course, leads to a change in quantity demanded and a movement along 
the demand curve, while the latter leads to a change in demand and a shift of the entire 
demand curve. It is helpful to point out that this distinction is somewhat artificial and is 
driven by the fact that the demand relationship is being represented graphically in two 
dimensions. Same analysis applies for the supply curve, where students should 
understand the difference between a change in supply and a change in quantity 
supplied. 

Depending on the mathematical preparation of the class, it can be very helpful to 
discuss the demand relationship algebraically without worrying about drawing the 
diagram. This allows for multiple right hand side variables in the demand function and 
no concern about which one leads to which type of change. For some students, this can 
be an eye-opening observation. 
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Market Equilibrium: If there is one result that students are likely to recall from past 
coursework, it is the fact that the intersection of the supply and demand curves marks 
the equilibrium point in the market. Despite this familiarity, however, it is important to 
take the time to work through any parts of the discussion that are new (e.g., solving for 
equilibrium price and quantity algebraically).  
 
Shocks to the Equilibrium: This is the basic story of comparative statics. Students likely 
will be familiar with this type of analysis from a graphical, qualitative perspective, but it is 
a good idea to spend some time showing them how the same analysis can become 
more quantitative in the presences of specific functional forms for supply and demand. 
 
Effects of Government Interventions: Two topics are here: (1) price ceilings and floors 
and (2) sales taxes. The discussion on price ceilings and floors should be pretty 
straightforward after discussing equilibrium and why prices above and below market 
equilibrium are not balanced. An effective price ceiling or floor essentially creates a 
persistent disequilibrium with a resulting excess shortage or surplus. Take care to 
emphasize that not all price ceilings and floors result in disequilibrium and that it is 
important to compare the price restriction to the actual market equilibrium to determine 
whether there will be any effect. 
 
The discussion on sales taxes is less intuitive and often takes work for students to 
understand. The key result is that the effect of tax is determined solely by the nature of 
supply and demand and not by the administrative decision about who should remit the 
tax to the taxing authority. Perhaps the most effective way to make this point (and it 
provides good practice as well) is to work through a numerical example. It also can be 
helpful for students to work out and discuss the results of taxes imposed in markets with 
extreme supply and demand relationships (vertical or horizontal supply and/or demand 
curves). 
 
When to Use the Supply-and-Demand Model: This short section makes the important 
point that not all market situations are suitable for analysis with the supply-and-demand 
model. Take a few minutes to point out that this model is a description of a competitive 
market to help students avoid the common mistake of misapplying these results later 
on. 
 

Aims/Objectives 

The aim of this chapter is to introduce students to the most important tools of economic 
analysis, that is, demand and supply. Students should understand that in a free market, 
prices are determined by supply and demand and the equilibrium price is the one for 
which quantity demanded is equal to the quantity supplied. Students should also be 
able to analyze real life situations, using the tools of demand and supply. 
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Exercise 9.2 (non graded) 

Some people believe that when the government increases VAT or an excise tax on a 
product X, the seller will increase the price by the same amount, in other words, the 
consumer will pay the whole amount of the tax.  Discuss! 
 
Recommended number of work hours for the student 

15 hours  
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TITLE: Demand Estimation and Elasticities 

 

(10th Week) 

Summary 

In this chapter we covered quantitative aspects of demand analysis, including the own 
price elasticity, income elasticity, and cross-price elasticity of demand. We examined 
functional forms for demand functions, including linear and log-linear specifications, and 
discussed the regression procedures used to estimate demand relationships. Armed 
with these tools, a manager can predict not only the direction of changes in demand but 
how far demand will move when one of the determinants of demand changes. Knowing 
the concepts of elasticity and the use of t-statistics and confidence intervals is extremely 
important when making decisions about how much inventory to hold, how many 
employees to schedule, and how many units of a product to produce when different 
determinants of demand change. In this chapter, we saw that increasing price does not 
always increase revenues. If the absolute value of own price elasticity is greater than 1, 
an increase in price will decrease total revenue. We also covered the magnitude of 
changes caused by a change in the price of a substitute or a complement. Finally, we 
introduced the concepts of regression and confidence intervals. By utilizing the 
elasticities based on an estimated demand function and constructing a confidence 
interval, a manager can be 95 percent certain about the amount by which demand will 
move when a variable like income or advertising changes. 
 

Introductory Remarks 

Elasticities of demand measure the responsiveness of consumes to changes in a factor, 
like price, income or price of a related good.  Price elasticity of demand measures how 
sensitive consumers are to changes in the price of the same good. Elastic demand 
means that consumers are very sensitive and a small percentage change in the price of 
the good, will result in a larger percentage change of the quantity demanded of the 
good, in the opposite direction. The price elasticity of demand depends on factors such 
as the availability of substitutes. If product X has substitutes, then an increase in then 
price of X will induce buyers of X to choose a substitute to X. For goods that are in 
competition, consumers have the upper hand. On the other hand, the demand for a 
good may be inelastic, the seller has the upper hand. For example, electricity in Cyprus 
is provided by the Electricity Authority of Cyprus, a monopoly. Therefore, the monopoly 
can increase the price and increase its revenues, without losing many customers. In 
other words, the extra revenue from the higher price exceeds the lost revenue from 
customers reducing their consumption on electricity. 
 
The best way to understand elasticities is with real life and students experience. For 
example, what would happen if a petrol station increases its price by 10%, while the 
other petrol station (which is 50 meters away) doesnôt?  Obviously, almost everyone will 
go to the second petrol station.  In that case the demand for petrol for the first petrol 
station is very elastic. 
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Exercise 10.2 (non graded) 

Please answer the following independent questions 
a. Goods X and Y are complements, and their markets are in equilibrium.  Explain 

how an improvement in technology in the production of X will influence the 
market for X and the market for Y (supply, demand, price and quantity 
equilibrium in both markets). 

b. In a market, which is in equilibrium, an increase in supply with constant demand 
will reduce the price of the good.  Comment and explain! 

c. The demand for good X is expressed by the equation Qd = 3000 ï 5P.  Calculate 
the price elasticity of demand when price is $100, and explain whether demand is 
elastic or inelastic.  Based on the result, explain whether sales may increase with 
an increase or decrease in the price. 

 

Recommended number of work hours for the student 

15 hours 

  



пр 
 

TITLE: Production 

 

(11th Week) 

Summary 

In this chapter, we introduced the production function, which summarize important 
information about converting inputs into outputs sold by a firm. For firms that use 
several inputs to produce output, isocosts and isoquants provide a convenient way to 
determine the optimal input mix. Given a desired level of output, isoquants and isocosts 
provide the information needed to determine the cost-minimizing level of inputs. The 
cost-minimizing level of inputs is determined by the point at which the ratio of input 
prices equals the ratio of marginal products for the various inputs. Finally, we showed 
how economies of scale, economies of scope, and cost complementarities influence the 
level and mix of outputs produced by single- and multiproduct firms. In the next chapter 
we will look at the acquisition of inputs. We will see how managers can use spot 
markets, contracts, or vertical integration to efficiently obtain the inputs needed to 
produce their desired mix of outputs. 
 

Introductory Remarks 

Production Functions: When starting the derivation of the production model, it is 
helpful to emphasize what the terms ñproductionò and ñtechnologyò mean in this context. 
Production is the transformation of inputs into outputs. Technology is more than just 
computers and robots; rather, it describes the entire nature of a firmôs production 
process. Other important terms that are introduced early in the discussion are short run 
versus long run and variable versus fixed inputs. 
 
Short-Run Production: In describing a short-run production function, it is useful to 
begin with a long-run functional form and then discuss how the short-run version is a 
simplification with one (or more) of the inputs held constant. 
 
When explaining average and marginal product, it is a good idea to emphasize two 
things. First, both average and marginal product are measures of productivityðeach 
taking a different perspective on the question of how much output is produced by a 
given input. Second, emphasizing that average product is just an average and that 
marginal means ñextraò will pay off in the chapter on cost where the same concepts are 
applied to the cost function. 
 
Finally, the most important concept in this section is the law of diminishing marginal 
returns. It is important to state the relationship clearly: Adding more of a single input 
while holding other inputs fixed will eventually lead to a decrease in marginal 
productivity of the variable input. 
 
Long-Run Production: The presentation of long-run production parallels the 
discussion of consumer theory from the previous chapter. Students will quickly see the 
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shows increasing returns to scale. 
 

Exercise 11.2 

During the "computer revolution" of the 1980s and 1990s, many firms replaced old 
technology with new technology. What might explain why firms don't change technology 
as quickly today? 
 
Answer:  The marginal rate of technical substitution of old technology for new 
technology was low in the past, but the marginal rate of technical substitution of new 
technology for newer technology is higher today.  
 

Recommended number of work hours for the student 

15 hours  
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TITLE: Costs 

(12th Week) 

 

Summary 

The fundamental problem of ñcostsò is the same as the fundamental problem in 
Economics that is ñscarcityò of resources. For a business, costs are resources and it 
should make the best use of it. Understanding costs means begins with understanding 
opportunity cost, because costs are not only the out of pocket expenses but all costs 
associated with then business. Students should also understand that the behavior of 
costs is different in the short-run than in the long-run. As a result, decision making in 
then short-run may be different from decision making in the long-run.  
 

Introductory Remarks 

An important idea for students to understand when discussing costs, is the fundamental 
concept of ñopportunity costò, which is what matters in decision making.  It is crucial for 
students to understand that opportunity costs are NOT the same as implicit costs. The 
typical example given in most lectures involves the calculation of costs associated with 
attending university this year. The cost obviously includes explicit things like tuition, 
room and board, and textbooks, but it also includes implicit costs such as lost wages. 
Most textbooks will say that ñthe total cost of attending university is the sum of tuition, 
books, and the opportunity cost of your time.ò This is true in some sense, but it leaves 
the impression that explicit costs are somehow not opportunity costs as well. They 
surely are, and students should either be reminded or corrected so that they understand 
this point. Opportunity cost is the best you could have done with the resources devoted 
at school that is all costs associated with attending school 

Before jumping in to a discussion of various measures and subcategories of costs, it is 
worthwhile taking one more opportunity to remind students how the twin concepts of 
production and cost are related. This could include jumping partway through this section 
to the material on how production functions and cost functions are related. A series of 
diagrams can show that the cost function and the production function, while not mirror 
images of one another, so share many properties. This is true of average and marginal 
functions as well. 

This section on Long-Term costs has many important concepts, but the two that require 
the most attention are the discussion of cost minimization in the isoquant/isocost 
diagram and the description of long-run average cost as the lower envelope of a series 
of short-run average cost functions. 
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TITLE: International Financial Management 

 

(13th Week) 

Summary 

Most large companies are now International or Multinational as business people may 
say, and therefore, are exposed to challenges, opportunities and risks. Knowledge of 
the international economics and international financial markets are necessary for every 
business that inspires to do business outside the national borders. Being international, 
businesses needs to be aware of how financial markets operate in other countries, the 
foreign exchange market, taxation, rules and regulations, and many other things. 
Operating internationally, a business faces various types of risks, such as political, 
foreign exchange risk, interest rate risk, etc. Businesses try to reduce the risks by 
hedging, diversification and other policies. 
 

Introductory Remarks 

Increasingly the financial manager is involved in global product and financial markets. 
The globalization movement means that investment and financing decisions must be 
made in an international arena. International capital budgeting, for example, embraces 
estimates of future rates of exchange between two currencies. Expansion abroad is 
undertaken to go into new markets, acquire less costly production facilities, and secure 
raw materials. Owing to market segmentation, foreign projects sometimes afford risk 
reduction properties that are not available in domestic projects. 

A number of factors make foreign investment different from domestic investment. 
Taxation is different, and there are risks present in political conditions. A company faces 
three types of exchange-rate risk exposure in its foreign operations: translation 
exposure, transactions exposure, and economic exposure. Translation exposure is the 
change in accounting income and balance sheet statements caused by accounting 
treatment of a foreign subsidiary. Transactions exposure relates to settling a particular 
transaction, such as open-account credit, at one exchange rate when the obligation was 
originally booked at another. Economic exposure has to do with the impact of 
unanticipated changes in exchange rates on expected future cash flows and, hence, on 
the economic value of the firm. 

There are a number of ways by which exchange-rate risk exposure can be managed. 
Natural hedges; cash management; adjusting of intracompany accounts; as well as 
international financing hedges and currency hedges, through forward contracts, futures 
contracts, currency options, and currency swaps, all serve this purpose. Natural hedges 
involve offsets between revenues and costs with respect to different sensitivities to 
exchange-rate changes. Natural hedges depend on the degree to which prices and 
costs are globally or domestically determined.  
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Describe, with exact figures, what action the business will take, and when it will take 
it, to achieve its objective. (Work to the nearest Ã and/or A$.) 
 
Exercise 13.3 (project, graded 40%) 

 

PROJECT ï Financial Statement Analysis 

You need to study the financial statements and other information of a two public 
companies that from the same sector (for example General Motors and Ford), listed in 
an American Stock Exchange, (Nasdaq, NYSE, American Stock Exchange) and 
compare them. The analysis will cover various aspects of the two companies, and it will 
be comparative for three years (except for the first question).  You are expected to 
answer the questions below and provide comments. Most of the information is available 
in web pages (marketwatch.com) and the annual reports of the companies. All 
information is provided electronically and it is free of charge. 

For your convenience, two tables are provided below. Please fill in the tables and 
submit them to me for review before you write your final project. The project is due by 
the end of the last week of the semester at m.mavrides@euc.ac.cy 

Please answer the following questions 

1. Show the market prices and %changes of the shares of the two companies, on a 
table or a graph, along with the index and make comments and comparisons? 
Increases, decreases and why! (on a separate table or a graph) 

2. Describe the profitability of the company (net income / sales) expressed as 
percentages.  Comments! 

3. Calculate and comment on the liquidity of the two companies (current assets / 
current liabilities), comments! 

4. Explain how the two companies manages its assets using the efficiency ratio (net 
income / assets), comments! 

5. Calculate the return of equity (net income / equity) and make comments. 
6. Explain how the businesses manage their debts (liabilities) using the interest 

expense coverage ((net income + interest expense) / interest expense), 
comments! 

7. Describe the capital structure of the two companies, how the businesses finance 
their assets, comments! 

8. Calculate and make comments on the dividend policy of the two companies, and 
dividend yield (dividend per share for the year / price per share beginning of the 
year), comments! 

9. Calculate the Price Earnings ratio (Price per share / Earnings per Share) and 
make comments! 

10. Compare the overall performance of the two companies based on the above! 
Comments! 
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Your answers should be short and inclusive. In total, the answers should not exceed the 
limit of 4,000 words. The study is individual and the teacher reserves the right to ask 
questions about the project. 

 
Recommended number of work hours for the student 

15 hours  
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FINAL TELECONFERENCE/GROUP CONSULTATION MEETING 

 

During this final teleconference, students are informed about the format of the final exam 
(e.g. multiple-choice questions, short or long answers, case studies, etc.) and if the exam 
will be open-book or not. 
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TITLE: 

FINAL EXAM 

 

(14th week) 

 

Recommended number of work hours for the student 

Approximately 50 hours.  
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INDICATIVE ANSWERS FOR SELF-ASSESSMENT EXERCISES 

 

Title: Introduction to Financial Management 

(1st Week) 

Exercise 1.1 (non graded) 

What is limited liability for limited companies and explain why the state allowed for this 
privilege? 

Answer 

A limited company is one for which, in case of liquidation, shareholders cannot lose 
more than their contribution in the capital of the company.  In other words, shareholders 
of a limited company are limited to their contribution. The reason, the state gave this 
privilege to corporations, is to encourage investor to invest in shares of corporations, 
which will become investments in the economy. 

Exercise 1.2 (non graded) 

Andreas went for an interview to Mega Computers Corporation and here are some of 
the questions asked during the interview. Please answer the following questions. 

a. Contrast the objective of maximizing earnings with that of maximizing wealth for 
a company. 

b. Should the managers of a company own sizable amounts of common stock in the 
company? What are the pros and cons? 

Answer 

Maximising earnings may or may not lead to maximization of the value of the company, 
depending on how these profits were achieved and depending on whether other 
objectives are also achieved.  For example, the company may maximize profits because 
it delays maintenance costs and training of the employees, which will damage long term 
growth of the company.  Also, the value of the company depends also on other factors, 
such as, good governance practices, respect for the environment, for society etc. 

It is a good idea for managers to hold sizable amount of common stock in the company 
because that will make them think like managers and serve the interest of shareholders 
better, since their interests coincide with those of the other shareholders. However, 
when managers become owners, they may behave differently and may not follow the 
rules of internal control.  They may exercise authoritative rule on the rest of the 
employees. 
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Title: The Agency Problem and Corporate Governance 

(2nd Week) 

Exercise 2.1 

Explain the ñagency problemò which exists in many businesses. Explain why the 
problem arises and suggest ways of dealing with that problem. 

Answer 

The agency problem is the potential conflict in goals between the principal 
(shareholders) and the agents (management), where management may serve its own 
interest at the expense of the interest of shareholders. The problem stems from the fact 
that shareholders are unable to supervise management and make sure they are doing 
their job.  Some ways of dealing with the problems are internal and external audits, 
good governance practices, share options for managers, the threat of a hostile 
takeover, etc. 

 

Exercise 2.2  

Why is corporate governance important for a business! Furthermore, explain why 
corporate governance is especially important for a business listed in a stock exchange. 

Answer 

Corporate governance is important because it ensures that the proper internal controls, 
policies and procedures are in place, reducing the chances of fraud, and it enhances 
transparency and accountability of managers. For companies listed in a stock 
exchange, corporate governance is particularly important since shareholders rely on 
good corporate governance to invest money in the company. 

 

Title: Time Value of Money 

(3st Week) 

Exercise 3.1  

The bank offers a loan of $20,000 for your studies today, with interest 10% 
compounded annually.  The loan will be paid in two equal instalments beginning in the 
third year (after you finish your studies). The interest is running from year one. 
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a. Calculate the payment X each year. Explain your work. 
b. Calculate the balance of the loan at the end of the third year (after the first 

payment is made). Please explain!  
c. Suppose that you cannot make the full payment, but you do want the balance of 

the loan to remain the same after year two.  How much do you have to pay each 
year? Explain! 

 
Answer 
 
The present value of the two payments (third and fourth year) is equal to value of the 
loan at the end of year two, using the formula, ñvalue of the loan at year twoò = X/1.1 + 
X/1.21. The interest is running from day 1, so the value of the loan at end of year 2 is 
ú24.200 
 
24,200 = X/1.1 + X/1.21 = X(1/1.1 + 1/1.21) = X(0.909 + 0.826) = 1.735X 
X = 24,200/1.735 = 13,948 
 
At the end of year 3, the balance of the loan is 24,200*1.1 = 26,620 less the payment 
ú13,948 = ú12,672 
 
In order for the loan balance to stay the same after the end of year two, we should pay 
the interest only, which is ú2,420 (10%*ú24,200). 
 

Exercise 3.2  

Suppose you made a deal with your parents that you complete your masters in two 
years from today and they would buy you a plot of residential land.  The plot of land is 
worth ú100,000 today but your parents believe that its market value will decrease 10% 
per year.  So they decided to make one deposits in the bank today, so that in two years 
would have enough money to buy the plot of land (given the drop in the price of land).  
The interest rate in the bank is 4% compounded annually.  Please answer the following: 

 
a. Calculate the deposit that your parents must set aside today.  Explain! 
b. What if your parents make two equal deposits (instead of one), the first one at 

the beginning of the first year and the second one at the beginning of the second 
year.  How much would the deposit be? 

c. Suppose that your teacher says that your parents would earn higher returns by 
investing the money in the stock market.  Historically, the stock market annual 
yields 8% on average.  That way, you may still buy the plot and have some 
money left.  What do you think? 
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Answer 
 
The plot of land will decrease in value by 10% in year one and 10% in year two, that is 
100,000 ï 10%(100,000) = 90,000 end of year one 
90,000 ï 10%(90,000) = 81,000 end of year two 
We need to make a deposit in year one, which will grow by 4% each year, for two years, 
to become 81,000.  We use the future value formula  
FV = PMT(1 + 0.04)2 
PMT = 81000 / 1.0816 = 74,889 
 
If two deposits are made, we use the formula of future value again 
81,000 = PMT(1 + 0.04)2 + PMT(1+0.04) 
PMT = 81000 / 2.1216 = 38,179 
 
Investing the money in shares involves high risk, the return may be 8% or higher or 
lower, which means that your parents may not get the desired amount in two years. The 
accumulated amount may be more or less than 81,000.  So it is not a good idea. 

 

Title: Capital Budgeting Techniques 

(4st Week) 

Exercise 4.1 

Capital budgeting is the planning and control of cash outflows in the expectation of 
deriving future cash inflows from investments in non-current assets.  Explain how the 
cash flows are evaluated? 
 

Answer 
Cash flows are being evaluated in terms of size, timing and risk.  The size of the cash 
flow is important as well as the timing, cash is worth more if it is received earlier than 
later. Risk of cash flows refers to the possibility of receiving a different amount than the 
one projected, higher risk involves uncertainty and requires a higher discount rate. 
 

Exercise 4.2 

Suppose a Mario Real Estate Management Company is considering purchasing an 
office building which is going to be used for rental income.  The cost of the building is $2 
million paid in cash immediately.  The rental income, after all expenses paid 
(maintenance, taxes etc), is $180,000 per year for ever.  The risk associated with the 
investment is not very high and the required rate of return applicable for such an 
investment is 8%.  Please answer the following: 
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a. Explain the risk associated with this investment. Describe the factor(s) that may 

affect the risk? 
b. Calculate the net present value of the investment and explain what it means! 

 
Answer 
The risk associated with the investment is associated with cash inflows from rental 
income, they may less or more.  One of the factors affecting rental income is the future 
is the real estate prices, or supply of office space etc., or the demand as well. 
We use the formula for perpetuity, which is equal to the payment divided by the discount 
rate appropriate for this investment (reflects the risk of the investment).  That is 
NPV = -$2m + $180,000/0.08 = $250,000 positive 
 
The amount of NPV means that the Mario business will get the return he wants plus 
additional profit. 
The internal rate of return is the return that makes NPV zero.  That is 9% 
NPV = -$2m + $180,000/IRR = 0, that IRR = 9% 
 

Title: shares and bonds 

(5st Week) 

Exercise 5.1 

Discuss the usefulness of a stock exchange in the economy, for businesses as well as 
for investors? 

Answer 

A stock exchange is an organized market where shares of companies are traded. 
Companies elect to place their shares in the market in order to allow shareholders to 
sell their shares or buy more. The fact that shareholders can trade their shares in the 
open market, makes it easier for companies to issue new shares and raise fresh capital 
and make new investments. That is a key concept to understand. That is why the stock 
exchange institution is considered as the steam-machine of the economy. Prices are 
determined in the free market by demand and supply forces based on all publicly 
available information. People possessing confidential information may profit at the 
expense of other investors. A market in which prices reflect all publicly available 
information, it is considered to be an ñefficient marketò 
 

Exercise 5.2 

Two companies, ABC and XYZ, have issued the same kind of bonds, same face value 
of $1,000, same maturity of one year, and same coupon interest of 0%.  Both bonds are 
traded in the bond exchange.  The market price of bonds right a few days after the issue 
are $900 and $950 respectively. 
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a. Explain why the two prices are different and what they mean in terms of company 
risk. 

b. Calculate the expected returns of the two bonds, based on their market prices. 
c. What happens to the prices of the two bonds as they approach maturity, 

assuming the two companies are still in business?  Explain! 
 
Answer 
 
Prices are different because they reflect different amounts of risk.  The default risk of 
company A is higher than company B 

For company A, return is 100/900 = 11.1% and for company B, return is 50/950 = 5.26% 

The two prices must increase and converge at the same time as we approach maturity 
because there is less time left to mature, that is, less risk not to get your money.  If   the 
two companies survive until maturity, both prices must be at $1000. 

 

Title: Financial Analysis 

(6st Week) 

Exercise 6.1 

Two companies, A and B have the same value for their assets and their profits after tax.  
However, the debt ratio for company A is higher than that of company B. In that case, 
the return on equity for company A is higher than that of company B. Explain whether 
this is correct! 
 

ANSWER 
Company A has a higher return on equity because the profit (numerator) is the same for 
both companies while the equity (denominator) is lower for company A.  The equity is 
lower for A since both companies have the same assets value and the debt ratio is 
higher for A than it is for B.  for example, if assets are 100 for both A and B and debts 
are 80 for A and 50 for B, then equity is 20 for A and 50 for B. If profits are 10 for both 
companies, then return of equity is 50% for A and 20% for B. 
 

Exercise 6.2 (graded 5%) 

The return on equity for MMM corporation is 10% for 2017 and profits after taxes are 
$40,000. Number of shares outstanding are 100,000 and the market price of the share 
is $8. Total liabilities for the company are $600,000. Please answer the following 
questions 
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b. The instant after it pays out current profits as dividends. 

Answer 

$550,000(1+0.08)/(0.08 ï 0.05) = $19.8 million 

$19.8 million less $550,000 = $19,25 million 

 

Exercise 8.2 

Jaynet spends $20,000 per year on painting supplies and storage space. She recently 
received two job offers from a famous marketing firmðone offer was for $100,000 per 
year, and the other was for $90,000. However, she turned both jobs down to continue a 
painting career. If Jaynet sells 20 paintings per year at a price of $10,000 each: 
 
What are her accounting profits? 
What are her economic profits? 
 
Answer 
Her accounting profits are $180,000. These are computed as the difference 
between revenues ($200,000) and explicit costs ($20,000). 

Her economic profits are $80,000, that is the difference between the accounting profit 
less the value of the best alternative, which is $100,000 

 

Title: Supply and Demand Analysis 

(9st Week) 

Exercise 9.1 

Recently, rent prices in Cyprus have increased dramatically. The government has 
decided to impose rent controls, where owners should not charge more than ú400 per 
month rent for two bedroom apartments. Explain what will happen in the market for rent 
and also in housing market in general. 

Answer 

If a maximum rent is imposed at ú400, which is well below the market rent, more people 
will be looking for an apartment to rent, but less owners will offer their apartments for 
rent (because of the low rent price).  As a result, there will be a shortage of apartments 
and the people able to rent an apartment will decrease.  A black market will be created, 
where some people will be willing to pay money under the table, in order to get an 
apartment. 
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Furthermore, in the housing market, the quality of housing will go down and builders will 
invest less in construction of new apartments. That is, investments in that sector of the 
economy will go down, making things worse. 

Exercise 9.2 

Some people believe that when the government increases VAT or an excise tax on a 
product X, the seller will increase the price by the same amount, in other words, the 
consumer will pay the whole amount of the tax.  Discuss! 
 
Answer 
Normally the tax is shared between the buyer and the seller. That is because, if the 
seller increases the price by the amount of the tax, consumes will buy less of the 
product X. Therefore, producers will have to absorb some of the tax, in order to 
encourage consumers to purchase the product. Generally, the more inelastic demand 
for product X is, the greater the portion of the tax paid by consumers. Similarly, the 
more elastic demand for X is, the higher then portion paid producers. 

 

Title: Demand Estimation, Elasticities and Regression 

(10st Week) 

Exercise 10.1 (graded 5%) 

The recent economic expansion in Cyprus has led to higher sales for most businesses.  
Mario Trading sells tablet cases and its demand for the product is expressed through 
the demand equation Qd = 100 ï 2P (inverse demand P = 50 ï 0.5Q).  Mario trading is 
debating whether to raise the price in order to take advantage of the higher demand, 
caused by the higher income of consumers, as a result of the economic expansion. The 
tablet cases are currently selling for $20. Please answer the following questions. 
 

a. Calculate the price elasticity of demand when the price is $20 and explain what it 
means? Based on the elasticity value, what should the business do in order to 
increase its revenue? Explain! 

b. Calculate the marginal revenue (from the tablet cases) of the business when it 
sells its 30th unit. Is revenue maximized at that quantity? What is the selling price 
at Q=30? Explain! 

c. If the cost of the product is constant at $16, how many units should the business 
sell and at what price, in order to maximize its profits? Explain your work! (ignore 
all other expenses). 

Exercise 10.2 

Please answer the following independent questions 
 



су 
 

a. Goods X and Y are complements, and their markets are in equilibrium.  Explain 
how an improvement in technology in the production of X will influence the 
market for X and the market for Y (supply, demand, price and quantity 
equilibrium in both markets). 

b. In a market, which is in equilibrium, an increase in supply with constant demand 
will reduce the price of the good. Comment and explain! 

c. The demand for good X is expressed by the equation Qd = 3000 ï 5P.  Calculate 
the price elasticity of demand when price is $100, and explain whether demand is 
elastic or inelastic.  Based on the result, explain whether sales may increase with 
an increase or decrease in the price. 

 

Answer 

An improvement in technology in the production of X will cause an increase in the 
supply of X (shift of supply curve to the right), which results in lower price and greater 
quantity of X.  That means, that the demand for Y, which is a complement to X, will also 
increase (shift of demand of Y to the right), causing an increase in the price of Y and a 
decrease in the quantity supplied of Y (in the market of Y).  An example would be 
laptops and mouses). 

An increase in supply with constant demand results in lower price for the good, since 
supply curve shifts to the right.  At each price, quantity supplied is higher than quantity 
demanded, which means that the price will go down to bring equilibrium in the market 
again. 

We use the elasticity formula 

Ⱥ = (ȹQ/ȹP) * (P/Q) = -5(500/2500)  =  - 0.2 

In the above formula, (ȹQ/ȹP) is the slope of the demand equation (the coefficient of P).  
We also substitute P in the demand equation to get Q 

The value of elasticity is the absolute value of the above, which is 0.2.  The value of 
price elasticity is less than 1, indicating an inelastic demand, meaning that consumers 
are not sensitive to the price.  Therefore, the business can increase revenue by 
increasing the price. 

Title: Production 

(11st Week) 

Exercise 11.1 

Show that increasing returns to scale can co-exist with diminishing marginal 



сф 
 

productivity. 
 
Answer 
The production function below illustrates this point. Diminishing marginal productivity 
describes what happens to output when only labor increases; returns to scale describes 
what happens to output when both capital and labor increase. 
 

 

 
The first three rows illustrate diminishing marginal returns. Comparing rows 1 and 4 
shows increasing returns to scale. 
 

Exercise 11.2 

During the "computer revolution" of the 1980s and 1990s, many firms replaced old 
technology with new technology. What might explain why firms don't change technology 
as quickly today? 
 
Answer 
The marginal rate of technical substitution of old technology for new technology was low 
in the past, but the marginal rate of technical substitution of new technology for newer 
technology is higher today.  

 

Title: Costs 

(12st Week) 

Exercise 12.1 

You have two career options. You can work for someone else for $50,000 a year, or, 
you can run your own business, with an annual revenue of $100,000, and explicit costs 
of $40,000 annually. Explain which career option a profit-maximizer would select and 
why. 

Answer:   

In the absence of other implicit costs a profit-maximizer will run their own business. The 
business owner will receive $100,000 - $40,000 = $60,000. The opportunity cost is only 
$50,000. 

Exercise 12.2 
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м μ t ŀ Ǝ Ŝ  
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о μ t ŀ Ǝ Ŝ  

 

 
 

ɄȺɅȽȺɉɃɀȺɁȷ 
 

ȺȸȹɃɀȷȹȷ 
 

ŪȺɀȷ ɆȺȿȽȹȷ 

ȺɓŭɞɛɎŭŬ 1 1ɖ ɇɖɚŮŭɘɎůəŮɣɖ / ɃɛŬŭɘəɐ ɆɡɛɓɞɡɚŮɡŰɘəɐ ɆɡɜɎɜŰɖůɖ 
ȺɘůŬɔɤɔɐ  
 
ȾŬŰŬɜɞɩɜŰŬɠ Űɖɜ ɆɡɛˊŮɟɘűɞɟɎ ȾŬŰŬɜŬɚɤŰɐ  
 

ɆŮɚɑŭŬ 
5 
 
7 

ȺɓŭɞɛɎŭŬ 2 ȷɜɎˊŰɡɝɖ ɓɘɩůɘɛɞɡ ŬɜŰŬɔɤɜɘůŰɘəɞɨ ˊɚŮɞɜŮəŰɐɛŬŰɞɠ: 
Ƀ ɟɧɚɞɠ Űɤɜ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ 
 

10 

ȺɓŭɞɛɎŭŬ 3 ȹɘŬɢŮɑɟɘůɖ ɆɢɏůŮɤɜ ɄŮɚŬŰɩɜ: 
ȹɘɎűɞɟŮɠ ůɢɞɚɏɠ ůəɏɣɖɠ, Ƀűɏɚɖ ˊɞɡ Ŭˊɞɟɟɏɞɡɜ Ŭˊɧ 
Űɖ ŭɖɛɘɞɡɟɔɑŬ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ 
 

13 

ȺɓŭɞɛɎŭŬ 4 ȹɘŬɢŮɑɟɘůɖ ɆɢɏůŮɤɜ ɄŮɚŬŰɩɜ: 
ɀŮŰŬɓɚɖŰɏɠ/ ˊŬɟɎɔɞɜŰŮɠ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ, 
ȹɘŬűɞɟŮŰɘəɏɠ ɛɞɟűɏɠ ůɢɏůŮɤɜ ɛŮ Űɞɡɠ ˊŮɚɎŰŮɠ 
 

16 

ȺɓŭɞɛɎŭŬ 5 ȺůɤŰŮɟɘəɏɠ əŬɘ ŮɝɤŰŮɟɘəɏɠ ůɢɏůŮɘɠ 
 

18 

ȺɓŭɞɛɎŭŬ 6 ɆɢŮŭɘŬůɛɧɠ ŮɛˊŮɘɟɘɩɜ ˊŮɚŬŰɩɜ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ŬɝɑŬ 
 

20 

ȺɓŭɞɛɎŭŬ 7 ȹɖɛɘɞɡɟɔɑŬ ŭɏůɛŮɡůɖɠ ˊŮɚŬŰɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ 
ŮəŰɧɠ ŭɘŬŭɘəŰɨɞɡ (offline) 
 

22 

ȺɓŭɞɛɎŭŬ 8 ȹɖɛɘɞɡɟɔɑŬ ŭɏůɛŮɡůɖɠ ˊŮɚŬŰɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ 
ŮɜŰɧɠ ŭɘŬŭɘəŰɨɞɡ (online) 
 

24 

ȺɓŭɞɛɎŭŬ 9 ȹɖɛɘɞɡɟɔɑŬ əŬɘ Ɇɡɜ-ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ: Ƀɟɘůɛɧɠ əŬɘ 
ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ 
 

27 

ȺɓŭɞɛɎŭŬ 10 ȷɜɎˊŰɡɝɖ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɡɣɖɚɧŰŮɟɖɠ ŬɝɑŬɠ: 
ȾŬɘɜɞŰɞɛɑŬ əŬɘ ŰŬɢɨŰɖŰŬ,  
ȹɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ ɜɏɤɜ ŬɔŬɗɩɜ 
 

30 

ȺɓŭɞɛɎŭŬ 11 
 

ȷɜɎˊŰɡɝɖ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɡɣɖɚɧŰŮɟɖɠ ŬɝɑŬɠ:  
ȼ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɔɘŬ 
ɡˊɖɟŮůɑŮɠ 
 

32 

ȺɓŭɞɛɎŭŬ 12  ȹɖɛɘɞɡɟɔɑŬ Űɖɠ ɀɎɟəŬɠ 34 
ȺɓŭɞɛɎŭŬ 13 ɄɟɧŰŬůɖ ȷɝɑŬɠ Űɖɠ ȺŰŬɘɟŮɑŬɠ (Value Proposition) 36 



п μ t ŀ Ǝ Ŝ  

 

 
 ɇŮɚɘəɐ ŰɖɚŮŭɘɎůəŮɣɖ / ůɡɜɎɜŰɖůɖ ɞɛɎŭŬɠ 

ŭɘŬɓɞɨɚŮɡůɖɠ 
 

38 
 

ȺɓŭɞɛɎŭŬ 14 ɇŮɚɘəɐ ŮɝɏŰŬůɖ 
 

39 

 ȺɜŭŮɘəŰɘəɏɠ ŬˊŬɜŰɐůŮɘɠ ɔɘŬ ŬůəɐůŮɘɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ 40 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











ф μ t ŀ Ǝ Ŝ  

 

 
ɀŬɔɜɐůŬɚɖɠ, Ⱦ. ȼ ɆɡɛˊŮɟɘűɞɟɎ Űɞɡ ȾŬŰŬɜŬɚɤŰɐ. ȷɗɐɜŬ: ȺəŭɧůŮɘɠ Interbooks 
 
ɇŬ ɓɘɓɚɑŬ ˊŬɟɞɡůɘɎɕɞɡɜ Űɘɠ ŭɘɎűɞɟŮɠ  ɗŮɤɟɑŮɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬŰŬɜŬɚɤŰɐ əŬɘ ɛɘŬ 
ŮəŰŮɜɐ ŬɜɎɚɡůɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ əŬŰŬɜŬɚɤŰɐ, 
ŰŬ ɧˊɞɘŬ əŬɘ ůɡɕɖŰɞɨɜŰŬɘ ůŰɖɜ Ůɜ ɚɧɔɤ ŮɜɧŰɖŰŬ. 
 
 
 
Å ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ 
 
ȷůəɐůŮɘɠ / ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ 
 
ȯůəɖůɖ 1.1 (ɛɖ ɓŬɗɛɞɚɞɔɖɛɏɜɖ) 
ɁŬ ŮɝɖɔɐůŮŰŮ Űɖ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ əŬɘ ɜŬ ůɡɕɖŰɐůŮŰŮ 
Űɞɡɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ. 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 20 ɩɟŮɠ 
 
 
 
 
 
 
 
 
 







мн μ t ŀ Ǝ Ŝ  

 

Buttle, F. and Maclan, S. Customer Relationship Management: Concepts and 
Technologies, Latest Kindle Edition, Routledge 

 
ɇŬ ɓɘɓɚɑŬ ˊŬɟɏɢɞɡɜ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ŮɝɏŰŬůɖ Űɤɜ ůɢɏůŮɤɜ ůŰɞ ɛɎɟəŮŰɘɜɔə əŬɘ 
ˊɩɠ ɖ ůŰɟŬŰɖɔɘəɐ ɛɎɟəŮŰɘɜɔə əŬɘ ɖ ˊɟŬəŰɘəɐ ŬɜŬŭɘŬɛɞɟűɩɜɞɜŰŬɘ. ɋɠ Ůə ŰɞɨŰɞɡ, 
ɓɞɖɗɞɨɜ ůŰɖɜ Ůɛˊɏŭɤůɖ Űɤɜ ɓŬůɘəɩɜ Ŭɟɢɩɜ Űɞɡ Relationship Marketing, ˊɩɠ ɏɢŮɘ 
ŮɝŮɚɘɢɗŮɑ əŬɘ ˊɩɠ ŭɘŬűɏɟŮɘ Ŭˊɧ Űɞ ˊŬɟŬŭɞůɘŬəɧ ɛɎɟəŮŰɘɜɔə. 
 

 
Å ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ 
 
Gronroos, C. (1994) From marketing mix to relationship marketing: Towards a paradigm 
shift in marketing. Asia-Australia Marketing Journal, 2(1), 9-29 
 
ȰɜŬ ůɖɛŬɜŰɘəɧ Ɏɟɗɟɞ ˊɞɡ ůɖɛŬŰɞŭɧŰɖůŮ Űɖ ŬɚɚŬɔɐ ůŰɞ ɛɎɟəŮŰɘɜɔə. ɄɟɞŰŮɑɜŮŰŬɘ Űɞ 
ɛɎɟəŮŰɘɜɔə ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ, ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɛŬəɟɞɢɟɧɜɘŬ ɞɘəɞŭɧɛɖůɖ əŬɘ Űɖ 
ŭɘŬɢŮɑɟɘůɖ ůɢɏůŮɤɜ. 
 
 
ȷůəɐůŮɘɠ / ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ 
 
ȯůəɖůɖ 2.1 
ɄɞɘŮɠ ŮɑɜŬɘ ɞɘ ŬŭɡɜŬɛɑŮɠ Űɞɡ ˊŬɟŬŭɞůɘŬəɞɨ ɛɎɟəŮŰɘɜɔə əŬɘ ˊɩɠ Űɞ ɛɎɟəŮŰɘɜɔə 
ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ ŭɘŬűɏɟŮɘ Ŭˊɧ Űɞ ˊŬɟŬŭɞůɘŬəɧ ɛɎɟəŮŰɘɜɔə; 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 10 ɩɟŮɠ 
 
 
 













му μ t ŀ Ǝ Ŝ  

 

 
 

ɇȽɇȿɃɆ: ȺɝɤŰŮɟɘəɏɠ əŬɘ ȺůɤŰŮɟɘəɏɠ ɆɢɏůŮɘɠ 
 
 
 

(5ɖ ŮɓŭɞɛɎŭŬ) 
 
 

Ɇɨɜɞɣɖ 
 
ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɝŮŰɎɕŮɘ Űɘɠ ůɢɏůŮɘɠ ɛɑŬɠ ŮŰŬɘɟŮɑŬɠ ɛŮ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ ɛɏɟɖ Űɖɠ, ɧˊɤɠ ɞɘ 
ɡˊɎɚɚɖɚɞɘ, ɞɘ ˊɟɞɛɖɗŮɡŰɏɠ əŬɘ ɞɘ ɛɏŰɞɢɞɘ. ȺɝŮŰɎɕŮɘ Ůˊɑůɖɠ Űɖ ůɖɛŬůɑŬ əɎɗŮ ɛɑŬɠ Ŭˊɧ 
ŬɡŰɏɠ Űɘɠ ůɢɏůŮɘɠ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ŭɖɛɘɞɡɟɔɑŬɠ ŬɝɑŬɠ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɘɠ 
ŮůɤŰŮɟɘəɏɠ ůɢɏůŮɘɠ ɛŮ Űɞɡɠ ɡˊŬɚɚɐɚɞɡɠ əŬɘ, ɤɠ Ůə ŰɞɨŰɞɡ, ůŰɘɠ ɏɜɜɞɘŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ 
ɛŮ Űɞ ŮůɤŰŮɟɘəɧ ɛɎɟəŮŰɘɜɔə (Internal marketing) . 
 
 
ȺɘůŬɔɤɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ 
 
Ƀɘ ˊɟɩŰɞɘ ɞɟɘůɛɞɑ Űɞɡ ɛɎɟəŮŰɘɜɔə Űɤɜ ůɢɏůŮɤɜ ŮůŰɘɎɕɞɜŰŬɜ ůŰɖ ůɢɏůɖ ɛŮŰŬɝɨ Űɞɡ 
ˊɟɞɛɖɗŮɡŰɐ əŬɘ Űɞɡ ˊŮɚɎŰɖ, ŬɚɚɎ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ ɖ ɏɟŮɡɜŬ ŮˊŮəŰɎɗɖəŮ ůŮ 
ɧɚɞɡɠ Űɞɡɠ əɨɟɘɞɡɠ ŮɛˊɚŮəɧɛŮɜɞɡɠ ɛɑŬɠ ŮŰŬɘɟŮɑŬɠ. Ⱥˊɞɛɏɜɤɠ, Űɞ ɛɎɟəŮŰɘɜɔə ŭŮɜ 
ɗŮɤɟŮɑŰŬɘ ˊɚɏɞɜ ɤɠ ɛɑŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɜŰŬɚɚŬɔɐɠ ŬɚɚɎ ɤɠ ɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɖ 
ŭɘŬŰɐɟɖůɖ ŭɘŬɚɧɔɞɡ əŬɘ ŬɝɑŬɠ ɛŮŰŬɝɨ ˊɞɚɚɩɜ ŮɛˊɚŮəɞɛɏɜɤɜ, ˊ.ɢ. ˊŮɚɎŰŮɠ, 
ˊɟɞɛɖɗŮɡŰɏɠ, ŮˊŮɜŭɡŰɏɠ, ɡˊɎɚɚɖɚɞɘ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ, ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟŬ ɛɞɜŰɏɚŬ, 
ɧˊɤɠ Űɞ ɛɞɜŰɏɚɞ ɏɝɘ Ŭɔɞɟɩɜ (Six markets model) Űɤɜ Christopher et al. (1991,1994), Űɞ 
ɛɞɜŰɏɚɞ Űɤɜ ŰŮůůɎɟɤɜ ůɡɜŮɟɔŬůɘɩɜ əŬɘ Űɤɜ ŭɏəŬ ůɢɏůŮɤɜ (Four partnerships and ten 
relationships model) Űɤɜ Hunt əŬɘ Morgan (1994) əŬɘ Űɞ ɛɞɜŰɏɚɞ Űɤɜ  30Rs (30Rs 
model Űɞɡ Gummesson (1996, 1999). 
 
ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɝŮŰɎɕŮɘ Űɘɠ ůɖɛŬɜŰɘəɏɠ ŬɡŰɏɠ ŮɝɤŰŮɟɘəɏɠ əŬɘ ŮůɤŰŮɟɘəɏɠ ůɢɏůŮɘɠ əŬɘ ŭɑɜŮɘ 
ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŰɘɠ ŮůɤŰŮɟɘəɏɠ ůɡɜŮɟɔŬůɑŮɠ. ɆŰɞ ˊɚŬɑůɘɞ Űɤɜ ŮɝɤŰŮɟɘəɩɜ ůɢɏůŮɤɜ, 
ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ɞɟɘɕɧɜŰɘŮɠ ůɢɏůŮɘɠ ɛŮ ɞɟɔŬɜɘůɛɞɨɠ ˊɞɡ ůɡɜŮɟɔɎɕɞɜŰŬɘ ůŰɞ ɑŭɘɞ ůɖɛŮɑɞ 
Űɖɠ ŬɚɡůɑŭŬɠ ŭɘŬɜɞɛɐɠ əŬɘ ɞɘ ůɢɏůŮɘɠ ůɡɜŮɟɔŬůɑŬɠ. ɆɨɛűɤɜŬ ɛŮ ɏɟŮɡɜŮɠ ˊɞɡ ɏɢɞɡɜ 
ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɔɘŬ Űɘɠ ŮůɤŰŮɟɘəɏɠ ůɢɏůŮɘɠ, ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ůɢɏůŮɤɜ ˊɞɡ ŭɘŬŰɖɟŮɑ ɛɑŬ 
ŮŰŬɘɟŮɑŬ ɛŮ Űɞɡɠ ˊŮɚɎŰŮɠ Űɖɠ əŬɗɞɟɑɕŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ŬɝɑŬ ˊɞɡ 
ŭɖɛɘɞɡɟɔɞɨɜ ɐ ůɡɜ-ŭɖɛɘɞɡɟɔɞɨɜ ɞɘ ɡˊɎɚɚɖɚɞɘ ɛŮ Űɞɜ ˊŮɚɎŰɖ (ŬɚɚɖɚŮˊɑŭɟŬůɖ 
ɡˊŬɚɚɐɚɞɡ-ˊŮɚɎŰɖ). ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ, ŮɝŮŰɎɕɞɜŰŬɘ ŰŬ ɞűɏɚɖ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖ 
ŭɘŬŰɐɟɖůɖ əŬɘ Ŭűɞůɑɤůɖ Űɤɜ ɡˊŬɚɚɐɚɤɜ əŬɘ əŬŰô ŮˊɏəŰŬůɖ, ɖ ɏɜɜɞɘŬ Űɞɡ ŮůɤŰŮɟɘəɞɨ 
ɛɎɟəŮŰɘɜɔə. ɇɞ ŮůɤŰŮɟɘəɧ ɛɎɟəŮŰɘɜɔə ŮɑɜŬɘ ɛɑŬ ɏɜɜɞɘŬ ˊɞɡ ŬˊɞůəɞˊŮɑ ůŰɖɜ 
ˊɟɞůɏɚəɡůɖ, Űɖ ŭɘŬŰɐɟɖůɖ əŬɘ Űɖɜ ˊŬɟɞɢɐ əɘɜɐŰɟɤɜ ůŮ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞɡɠ ˊɟɞɠ Űɞɜ 
ˊŮɚɎŰɖ ɡˊŬɚɚɐɚɞɡɠ, ɞɘ ɞˊɞɑɞɘ ˊɟɞůűɏɟɞɡɜ ŬɜɩŰŮɟɖ ŮɝɡˊɖɟɏŰɖůɖ ůŰɞɡɠ ˊŮɚɎŰŮɠ ůŮ 
ůŰŬɗŮɟɐ ɓɎůɖ. ȷɡŰɧ ɓɞɖɗɎ ůŰɖ ɘəŬɜɞˊɞɑɖůɖ əŬɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ˊɘůŰɩɜ ˊŮɚŬŰɩɜ. ȼ 
ŮɜɧŰɖŰŬ ŬɡŰɐ ɞɚɞəɚɖɟɩɜŮŰŬɘ ŮɝŮŰɎɕɞɜŰŬɠ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ 
ŮűŬɟɛɞɔɐ ůŰɟŬŰɖɔɘəɩɜ ŮůɤŰŮɟɘəɞɨ ɛɎɟəŮŰɘɜɔə. 
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ȷůəɐůŮɘɠ / ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ 
 
ȯůəɖůɖ 5.1 
ɇɘ ŮɑɜŬɘ Űɞ ŮůɤŰŮɟɘəɧ ɛɎɟəŮŰɘɜɔə; 
 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 15 ɩɟŮɠ 
 
 







но μ t ŀ Ǝ Ŝ  

 

Parasuraman, A., Zeithaml, V.A. and Berry, L.L. (1988), SERVQUAL: A Multiple Item 
Scale for Measuring Consumer Perceptions of Service Quality, Journal of Retailing, Vol. 
64, No. 1, pp.14-40 
 
ȰɜŬ ůɖɛŬɜŰɘəɧ Ɏɟɗɟɞ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ Űɞ SERVQUAL, ɏɜŬ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ 
ɛɞɜŰɏɚɞ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ, ˊŬɟɎ Űɖɜ ˊɚɖɗɩɟŬ Űɤɜ ůɢŮŰɘəɩɜ ɛɞɜŰɏɚɤɜ 
ˊɞɡ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ. 
 
 
Å ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ 
Kalbach, J. Mapping Experiences: A Complete Guide to Creating Value through 
Journeys, Blueprints, and Diagrams, Kindle Edition 
 
ɇɞ ɓɘɓɚɑɞ ˊŬɟɞɡůɘɎɕŮɘ ˊɩɠ ɛˊɞɟŮɑ ɜŬ ɢŬɟŰɞɔɟŬűɖɗŮɑ ɖ ŮɛˊŮɘɟɑŬ Űɤɜ ˊŮɚŬŰɩɜ, ɛŮ 
ŬˊɞŰŮɟɤ ůəɞˊɧ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ. 
 
 
ȯůəɖůɖ 6.1 
ɁŬ ŬɜŬɚɨůŮŰŮ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ ɎɟɘůŰɖ ŮɝɡˊɖɟɏŰɖůɖ (service 
excellence). 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 15 ɩɟŮɠ 
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ɇȽɇȿɃɆ: ɆɡɛɛŮŰɞɢɐ ˊŮɚŬŰɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮvŰɧɠ ŭɘŬŭɘəŰɨɞɡ (online) 
 
 

(8ɖ ŮɓŭɞɛɎŭŬ) 
 
 

Ɇɨɜɞɣɖ 
 
ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɝŮŰɎɕŮɘ Űɖɜ ŭɏůɛŮɡůɖ Űɤɜ ˊŮɚŬŰɩɜ ŮɜŰɧɠ ŭɘŬŭɘəŰɨɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, 
ŮɝŮŰɎɕŮɘ Űɖɜ Ůˊɘɟɟɞɐ Űɤɜ ŰŮɢɜɞɚɞɔɘəɩɜ ŮɝŮɚɑɝŮɤɜ ůŰɘɠ ˊɟɞůˊɎɗŮɘŮɠ ŭɏůɛŮɡůɖɠ Űɤɜ 
ˊŮɚŬŰɩɜ. ȼ ŮɜɧŰɖŰŬ ŮɝŮŰɎɕŮɘ Ůˊɘˊɚɏɞɜ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɞ ŭɘŬŭɟŬůŰɘəɧɠ 
ɢŬɟŬəŰɐɟŬɠ Űɤɜ ɛɏůɤɜ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ŮɜɘůɢɨŮɘ Űɘɠ ůɢŮŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ əŬɘ 
Űɖɜ ŭɏůɛŮɡůɖ Űɞɡ ˊŮɚɎŰɖ ˊɟɞɠ ɏɜŬ ˊɟɞɥɧɜ ɐ ɛɑŬ ŮˊɤɜɡɛɑŬ əŬɘ ŬɜŬɚɨŮɘ Űɞɡɠ 
ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ  ůɡɜŰŮɑɜɞɡɜ ůŰɖɜ ŭɏůɛŮɡůɖ Űɞɡ ˊŮɚɎŰɖ ůŮ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ŮɜŰɧɠ 
ŭɘŬŭɘəŰɨɞɡ.  
 
 
ȺɘůŬɔɤɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ 
 
Ƀɘ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ ɏɢɞɡɜ ůɖɛŬɜŰɘəɧ ŬɜŰɑəŰɡˊɞ ůŰɖɜ ŬɔɞɟɎ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ 
ɞˊɞɑɞ ɞɘ ɞɟɔŬɜɘůɛɞɑ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞɡɠ ˊŮɚɎŰŮɠ Űɞɡɠ. ȷɡŰɐ ɖ ɣɖűɘŬəɐ ŭɘŬŭɟŬůŰɘəɧŰɖŰŬ 
ɛɏůɤ Űɤɜ ˊɚŬŰűɞɟɛɤɜ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ ɩɗɖůŮ, ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, əŬɘ Űɞ 
ŮɜŭɘŬűɏɟɞɜ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŭɏůɛŮɡůɖɠ ˊŮɚŬŰɩɜ. 
 
ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ Űɖɜ ŮˊɘŰɡɢɐ ŮűŬɟɛɞɔɐ Űɞɡ ɛɎɟəŮŰɘɜɔə ɛɏůɤ Űɤɜ əɞɘɜɤɜɘəɩɜ ŭɘəŰɨɤɜ 
ŬˊŬɘŰŮɑŰŬɘ ˊɞɚɨ əŬɚɐ əŬŰŬɜɧɖůɖ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ əŬɘ ˊɩɠ ŬɡŰɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ Ű 
ɛɏůŬ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ. ɇŬ ˊɞůɞůŰɎ ɢɟɐůɖɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɎ ɔɘŬ 
ŬɡŰɞɨɠ ˊɞɡ ŮɑɜŬɘ ɔŮɜɜɖɛɏɜɞɘ ůŰɖɜ Ůˊɞɢɐ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ůɡůəŮɡɩɜ, 
Ŭˊɧ ŬɡŰɞɨɠ ˊɞɡ ɏɢɞɡɜ əɎɜŮɘ ɛŮŰɎɓŬůɖ Ŭˊɧ ɛɑŬ Ůˊɞɢɐ ˊɞɡ ŭŮɜ ɡˊɐɟɢŬɜ ɞɨŰŮ 
ˊɟɞůɤˊɘəɞɑ ɡˊɞɚɞɔɘůŰɏɠ. Ⱥˊɘˊɚɏɞɜ, ɡˊɎɟɢŮɘ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɞɡɠ 
ɢɟɐůŰŮɠ ɞɘ ɞˊɞɑɞɘ ŮɛˊɚɏəɞɜŰŬɘ ŮɜŮɟɔɎ ůŰŬ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ, ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ əŬɘ 
ɛɞɘɟɎɕɞɡɜ ˊŮɟɘŮɢɧɛŮɜɞ, ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ˊŬɗɖŰɘəɞɨɠ ɢɟɐůŰŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ 
əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ ɔɘŬ Ůɜɖɛɏɟɤůɖ. Ⱥˊɞɛɏɜɤɠ, ŬˊɞŰŮɚŮɑ ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ɞɘ ɏɛˊɞɟɞɘ 
(marketers) ɜŬ əŬŰŬɜɞɞɨɜ ŰŬ ŭɘɎűɞɟŬ ŰɛɐɛŬŰŬ Űɖɠ ŬɔɞɟɎɠ (segments) əŬɘ Űɖ 
ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ɧůɞɜ ŬűɞɟɎ Űɖ ɢɟɐůɖ Űɤɜ ɛɏůɤɜ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ. ȷɡŰɧ ɛŮ Űɖ 
ůŮɘɟɎ Űɞɡ ɗŬ ŮɜɘůɢɨůŮɘ Űɖɜ ŭɏůɛŮɡůɖ Űɤɜ ˊŮɚŬŰɩɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ 
Űɤɜ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ. 
 
 
ɆŰɧɢɞɘ/Ɇəɞˊɞɑ 
 
ɆŰɧɢɞɠ Űɖɠ ŮɜɧŰɖŰŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɜŬ ŮɝŮŰɎůŮɘ ˊɩɠ ɖ ŰŮɢɜɞɚɞɔɑŬ əŬɘ ŰŬ ɛɏůŬ əɞɘɜɤɜɘəɐɠ 
ŭɘəŰɨɤůɖɠ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŭɏůɛŮɡůɖ əŬɘ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɚŬŰɩɜ əŬɘ Űɘɠ 
ůŰɟŬŰɖɔɘəɐ Űɤɜ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ.  
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Hollebeek, L. D., Glynn, M. S., & Brodie, R. J. (2014). Consumer brand engagement 
in social media: Conceptualization, scale development and validation. Journal of 
interactive marketing, 28(2), 149-165. 

ɇɞ ɏɔɔɟŬűɞ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ ɛɞɜŰɏɚɞ ŭɏůɛŮɡůɖɠ ˊŮɚŬŰɩɜ. 
 
 
Å ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ 
 
 
ȷůəɐůŮɘɠ / ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ  
 
ȯůəɖůɖ 8.1 
ũɘŬŰɑ ɞɘ əŬŰŬɜŬɚɤŰɏɠ ɏɢɞɡɜ əɑɜɖŰɟɞ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ůŮ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰŬ ɛɏůŬ 
əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ; ȽůɞŭɡɜŬɛŮɑ ŬɡŰɐ ɖ ůɡɛɛŮŰɞɢɐ ɛŮ ŭɏůɛŮɡůɖ Űɤɜ ˊŮɚŬŰɩɜ; 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 10 ɩɟŮɠ 
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ɇȽɇȿɃɆ: ȹɘŬűɞɟŮŰɘəɏɠ ˊɟɞɞˊŰɘəɏɠ ȹɖɛɘɞɡɟɔɑŬɠ əŬɘ Ɇɡɜ-ŭɖɛɘɞɡɟɔɑŬɠ ȷɝɑŬɠ 
 
 

(9ɖ ŮɓŭɞɛɎŭŬ) 
 
 

Ɇɨɜɞɣɖ 
 
ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɜůɤɛŬŰɩɜŮɘ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ŬˊɞəŰɐɗɖəŬɜ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 
ŮɓŭɞɛɎŭŮɠ əŬɘ ŮɝŮŰɎɕŮɘ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ůɡɜ-
ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɧɢɞɠ Űɖɠ ŮɜɧŰɖŰŬɠ ŮɑɜŬɘ ɜŬ ŬˊɞůŬűɖɜɑůŮɘ Űɖɜ 
ˊɞɚɡůɡɕɖŰɖɛɏɜɖ ɏɜɜɞɘŬ Űɖɠ ŬɝɑŬɠ əŬɘ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ Űɤɜ Service 
Dominant Logic (SDL), Service Logic (SL) əŬɘ, ˊɘɞ ˊɟɧůűŬŰŬ, Űɞɡ Customer Dominant 
Logic (CDL). 
 
 
ȺɘůŬɔɤɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ 
 
ȼ ɏɜɜɞɘŬ Űɖɠ ŬɝɑŬɠ ɏɢŮɘ əŮɜŰɟɘəɧ ɟɧɚɞ ůŰɖ ůɡɕɐŰɖůɖ Űɤɜ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ. 
ɄŬɟŬɛɏɜŮɘ ɧɛɤɠ ŬůŬűɏɠ Űɘ Ŭəɟɘɓɩɠ ŮɑɜŬɘ ɖ ŬɝɑŬ, ˊɩɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, Ŭˊɧ ˊɞɘɞɜ əŬɘ ɔɘŬ 
ˊɞɘɞɜ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ˊɟɞůŮɔɔɑůŮɘɠ, ɧˊɤɠ ɖ ȾɡɟɑŬɟɢɖ ȿɞɔɘəɐ ɈˊɖɟŮůɘɩɜ (SDL), 
ɖ ȿɞɔɘəɐ ɈˊɖɟŮůɘɩɜ (SL) əŬɘ ɖ ȾɡɟɑŬɟɢɖ ȿɞɔɘəɐ ɄŮɚŬŰɩɜ (CDL), ɞɘ ɞˊɞɑŮɠ 
ˊɟɞůŮɔɔɑɕɞɡɜ Űɖɜ ɏɜɜɞɘŬ ɛŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ, ŬˊɞŭɑŭɞɜŰŬɠ Űɖɜ Ůɡɗɨɜɖ Űɖɠ 
ŭɖɛɘɞɡɟɔɑŬɠ ŬɝɑŬɠ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɛɏɟɖ. ȷɡŰɐ ɖ ɏɚɚŮɘɣɖ ůɡɜŬɑɜŮůɖɠ ɤɠ ˊɟɞɠ Űɞɜ 
ɞɟɘůɛɧ Űɖɠ ŬɝɑŬɠ, ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ ůŰɞ ŰɞɛɏŬ Űɖɠ ůɡɜ-ŭɖɛɘɞɡɟɔɑŬɠ ŬɝɑŬɠ, ŭɖɚŬŭɐ ůŮ 
ůɢɏůɖ ɛŮ Űɞ ˊɩɠ ɞɘ ˊŮɚɎŰŮɠ ŮɛˊɚɏəɞɜŰŬɘ ůŰɖ ůɡɜ-ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ ɐ ůŮ ɎɚɚŮɠ ůɢŮŰɘəɏɠ 
ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ.  
 
Ȱɢɞɡɜ ˊɟɞŰŬɗŮɑ ŭɘɎűɞɟɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ɡˊɞɓɞɖɗɞɨɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬɠ ŬɝɑŬɠ, ˊɞɚɚɞɑ 
Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɝŮŰɎɕɞɜŰŬɘ əŬɘ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ 
ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ, ɧˊɤɠ ɖ ɘəŬɜɞˊɞɑɖůɖ, ɖ ŮˊɘəɞɘɜɤɜɑŬ, ɞɘ ŭŮůɛɞɑ, ɖ ŮɛˊɘůŰɞůɨɜɖ 
əŬɘ ɖ ŭɏůɛŮɡůɖ. 
 
 
ɆŰɧɢɞɘ/Ɇəɞˊɞɑ 
 
ɆŰɧɢɞɠ Űɖɠ ŮɜɧŰɖŰŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɜŬ ŮɜůɤɛŬŰɩůŮɘ Űɘɠ ɏɜɜɞɘŮɠ əŬɘ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ɏɢɞɡɜ 
ŬˊɞəŰɖɗŮɑ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮɓŭɞɛɎŭŮɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ əŬŰŬɜɞɖɗŮɑ ɧŰɘ ɖ ŬɝɑŬ ŮɑɜŬɘ ɛɘŬ 
ˊɞɚɨˊɚŮɡɟɖ əŬɘ ˊɞɚɨˊɚɞəɖ ɏɜɜɞɘŬ əŬɘ ɜŬ əŬŰŬɜɞɖɗɞɨɜ ɞɘ ŭɘɎűɞɟŮɠ ˊɟɞůŮɔɔɑůŮɘɠ ɤɠ 
ˊɟɞɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ůɡɜ-ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ.  
 
 
 





ом μ t ŀ Ǝ Ŝ  
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ɆŮ əɎɗŮ Ŭˊɧ ŰŬ 3 ɎɟɗɟŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ɓŬůɘəɏɠ ůɢɞɚɏɠ ůəɏɣɖɠ ɔɘŬ Űɖɜ 
ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ, ŭɖɚŬŭɐ SL, SDL,CDL. 
 
 
 
ȯůəɖůɖ 9.1 
 
ɁŬ ůɡɕɖŰɐůŮŰŮ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ɤɠ ˊɟɞɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ůɡɜ-
ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ. 
 
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 15 ɩɟŮɠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







оп μ t ŀ Ǝ Ŝ  

 

ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 15 ɩɟŮɠ 
 
 
ɇȽɇȿɃɆ: ȷɜɎˊŰɡɝɖ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɡɣɖɚɧŰŮɟɖɠ ŬɝɑŬɠ: ȼ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ 

ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ ɔɘŬ ɡˊɖɟŮůɑŮɠ 
 
 

(11ɖ ŮɓŭɞɛɎŭŬ) 
 

 
Ɇɨɜɞɣɖ 
 
ȼ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ ɛɘŬɠ ɜɏŬɠ ɡˊɖɟŮůɑŬɠ ŬɚɚɎɕŮɘ ɚɧɔɤ Űɖɠ Ɏɡɚɖɠ űɨůɖɠ Űɤɜ 
ɡˊɖɟŮůɘɩɜ. Ⱥˊɞɛɏɜɤɠ, Űɞ əŮűɎɚŬɘɞ ŬɡŰɧ ŮɝŮŰɎɕŮɘ ŰŬ ɛɞɜŬŭɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 
ɡˊɖɟŮůɘɩɜ əŬɘ ŮˊŮɝɖɔŮɑ ˊɩɠ ŬɚɚɎɕɞɡɜ ŰŬ ůŰɎŭɘŬ ŬɜɎˊŰɡɝɖɠ ɜɏɞɡ ˊɟɞɥɧɜŰɞɠ ɔɘŬ 
ɡˊɖɟŮůɑŮɠ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖ ůɖɛŬůɑŬ əŬɘ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ 
ɟɞɐɠ (blueprint) Űɖɠ ɡˊɖɟŮůɑŬɠ.  
 
ȺɘůŬɔɤɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ 
 
ɇŬ ɛɞɜŬŭɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡˊɖɟŮůɘɩɜ ŮˊɖɟŮɎɕɞɡɜ əŬɘ ŬɚɚɎɕɞɡɜ Űɖ ŭɘŬŭɘəŬůɑŬ 
ŬɜɎˊŰɡɝɖɠ ɜɏɞɡ ˊɟɞɥɧɜŰɞɠ. Ⱥˊɞɛɏɜɤɠ, ůŰɧɢɞɠ Űɖɠ ŮɜɧŰɖŰŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɜŬ ůɡɕɖŰɐůŮɘ 
Űɘɠ ɛɞɜŬŭɘəɏɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ŮɛˊŮɟɘɏɢŮɘ ɛɎɟəŮŰɘɜɔə Űɤɜ ɡˊɖɟŮůɘɩɜ əŬɘ, ŮɘŭɘəɧŰŮɟŬ, Űɘɠ 
ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɤɠ ˊɟɞɠ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ ɡˊɖɟŮůɘɩɜ 
ɡɣɖɚɐɠ ŬɜŰɑɚɖɣɖɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɖ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɝŮŰɎɕŮɘ ŰŬ ɛɞɜŬŭɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 
Űɤɜ ɡˊɖɟŮůɘɩɜ (ˊ.ɢ. ŬɦɚɧŰɖŰŬ, ŬŭɘŬɘɟŮŰɧŰɖŰŬ, ŮŰŮɟɞɔɏɜŮɘŬ) əŬɘ ɏˊŮɘŰŬ ŮˊŮɝɖɔŮɑ ˊɩɠ 
ŬɚɚɎɕŮɘ ɖ ŭɘŬŭɘəŬůɑŬ NPD. ȾŮɜŰɟɘəɧɠ ˊɡɚɩɜŬɠ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ŬɡŰɐ ŮɑɜŬɘ ɞ 
ůɢŮŭɘŬůɛɧɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ɞ ɞˊɞɑɞɠ ŮɝŮŰɎɕŮɘ ɛŮ ɛŮɔɎɚɖ ɚŮˊŰɞɛɏɟŮɘŬ Űɖ ŭɘŬŭɘəŬůɑŬ 
ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ  əŬɘ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡ ˊŮɚɎŰɖ. ɇɞ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ (blueprint) 
ɡˊɖɟŮůɘɩɜ ŬˊɞŰŮɚŮɑ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ ŬɡŰɐɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ əŬɘ ˊɟɞůŭɘɞɟɑɕŮɘ:  
 

(i) ɧɚŮɠ Űɘɠ ɓŬůɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ, əŬɘ  
 

(ii) Űɖɜ ˊŬɟɞɢɐ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɗɩɠ əŬɘ Űɖ ɛŮŰŬɝɨ Űɞɡɠ ůɡůɢɏŰɘůɖ Űɤɜ 
ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ŬɡŰɩɜ. 

 
 
ɆŰɧɢɞɘ/Ɇəɞˊɞɑ 
 
ɆŰɧɢɞɠ Űɖɠ ŮɜɧŰɖŰŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɜŬ ŮɝɖɔɐůŮɘ ɔɘŬŰɑ əŬɘ ˊɩɠ ŬɚɚɎɕŮɘ ɖ ŭɘŬŭɘəŬůɑŬ NPD ɔɘŬ 
Űɘɠ ɡˊɖɟŮůɑŮɠ. 
 
 
ɀŬɗɖůɘŬəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 
 
ɀŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ ŬɡŰɞɨ Űɞɡ əŮűŬɚŬɑɞɡ, ɞɘ űɞɘŰɖŰɏɠ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ:  





ос μ t ŀ Ǝ Ŝ  

 

ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 20 ɩɟŮɠ 
 

ɇȽɇȿɃɆ: ȹɖɛɘɞɡɟɔɑŬ Űɖɠ ɀɎɟəŬɠ 
 

 
(12ɖ ŮɓŭɞɛɎŭŬ) 

 
 

Ɇɨɜɞɣɖ 
 
ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ŮɝɖɔŮɑ Űɖ ůɖɛŬůɑŬ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ ɛɎɟəŬɠ (branding) əŬɘ ŮɝŮŰɎɕŮɘ ŰŬ 
ůɢŮŰɘəɎ  ɛɞɜŰɏɚŬ əŬɘ Űɘɠ ɗŮɤɟɑŮɠ, ŭɑɜɞɜŰŬɠ ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŰŬ ůŰɎŭɘŬ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ 
ŬɝɑŬɠ Űɖɠ ɛɎɟəŬɠ (brand equity). Ⱥˊɘˊɚɏɞɜ, ŬɜŬɚɨŮɘ Űɞɜ ɟɧɚɞ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ 
Ůˊɘəɞɘɜɤɜɘɩɜ ɛɎɟəŮŰɘɜɔə (Integrated Marketing Communications, IMC) ůŰɖ ŭɘŬɢŮɑɟɘůɖ 
Űɖɠ ɛɎɟəŬɠ.  
 
 
ȺɘůŬɔɤɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ 
 
Ƀɘ ŮˊɤɜɡɛɑŮɠ/ɛɎɟəŮɠ ˊŬɟɏɢɞɡɜ ŬɝɑŬ Űɧůɞ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ɧůɞ əŬɘ Űɞɡɠ 
ɞɟɔŬɜɘůɛɞɨɠ, əŬɗɩɠ ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ ˊɟɞɥɧɜ əŬɘ/ɐ Űɖɜ ŮŰŬɘɟŮɑŬ. 
Branding: ɖ ůŰɟŬŰɖɔɘəɐ ŭɘŬűɞɟɞˊɞɑɖůɖɠ ˊɟɞɥɧɜŰɤɜ əŬɘ ŮŰŬɘɟŮɘɩɜ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ 
ŬɝɑŬɠ Űɧůɞ ɔɘŬ Űɞɜ əŬŰŬɜŬɚɤŰɐ ɧůɞ əŬɘ Űɞɜ ɘŭɘɞəŰɐŰɖ Űɖɠ ŮˊɤɜɡɛɑŬɠ.  
 
ɀɎɟəŬ (Brand): Űɞ ůɨɜɞɚɞ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɖ ŮɘəɧɜŬ ɔɘŬ Űɞ ˊɟɞɥɧɜ ˊɞɡ ɏɜŬ ɎŰɞɛɞ 
ɏɢŮɘ ůŰɞɜ ɜɞɡ Űɞɡ - Űɞ ůɨɜɞɚɞ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ ɞ əŬŰŬɜŬɚɤŰɐɠ ˊɟɘɜ 
ɚɎɓŮɘ ɛɘŬ ŬˊɧűŬůɖ ŬɔɞɟɎɠ. 
 
ȷɝɑŬɠ Űɖɠ ɛɎɟəŬɠ (brand equity): çŰɞ ůɨɜɞɚɞ Űɤɜ ˊŮɟɘɞɡůɘŬəɩɜ ůŰɞɘɢŮɘɩɜ əŬɘ Ůɡɗɡɜɩɜ 
ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ŮˊɤɜɡɛɑŬ, Űɞ ɧɜɞɛŬ əŬɘ Űɞ ůɨɛɓɞɚɧ Űɖɠ, ŰŬ ɞˊɞɑŬ ˊɟɞůɗɏŰɞɡɜ ɐ 
ŬűŬɘɟɞɨɜ ŬɝɑŬ Ŭˊɧ Űɞ ˊɟɞɥɧɜ ɐ Űɖɜ ɡˊɖɟŮůɑŬ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ůŮ ɛɑŬ ŮŰŬɘɟŮɑŬ əŬɘ/ɐ ůŰɞɡɠ 
ˊŮɚɎŰŮɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ ŬɡŰɐɠè (Aaker, 1991 ů.15). 
 
Ⱥˊɘˊɚɏɞɜ, ɖ ŮɜɧŰɖŰŬ ŬɡŰɐ ŭɘŮɟŮɡɜɎ Űɘɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ 
Ůˊɘəɞɘɜɤɜɘɩɜ ɛɎɟəŮŰɘɜɔə əŬɘ Űɖɠ ŬɝɑŬɠ Űɖɠ ɛɎɟəŬɠ. Ƀɘ ɞɚɞəɚɖɟɤɛɏɜŮɠ ŮˊɘəɞɘɜɤɜɑŮɠ 
ɛɎɟəŮŰɘɜɔə ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ˊŮɚŬŰŮɘŬəɩɜ ůɢɏůŮɤɜ ɞɘ ɞˊɞɑŮɠ 
ˊɟɞůűɏɟɞɡɜ ŬɝɑŬ ůŰɖ ɛɎɟəŬ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɑɜŬɘ ɛɘŬ ŭɘŬɚŮɘŰɞɡɟɔɘəɐ ŭɘŬŭɘəŬůɑŬ 
ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ əŮɟŭɞűɧɟɤɜ ůɢɏůŮɤɜ ɛŮ Űɞɡɠ ˊŮɚɎŰŮɠ əŬɘ ŰŬ ŮɛˊɚŮəɧɛŮɜŬ 
ɛɏɟɖ, ŮɚɏɔɢɞɜŰŬɠ ůŰɟŬŰɖɔɘəɎ ɐ ŮˊɖɟŮɎɕɞɜŰŬɠ ɧɚŬ ŰŬ ɛɖɜɨɛŬŰŬ ˊɞɡ ŬˊɞůŰɏɚɚɞɜŰŬɘ ůŮ 
ŬɡŰɏɠ Űɘɠ ɞɛɎŭŮɠ əŬɘ ŮɜɗŬɟɟɨɜɞɜŰŬɠ ɏɜŬɜ ŮˊɞɘəɞŭɞɛɖŰɘəɧ əŬɘ ůəɧˊɘɛɞ ŭɘɎɚɞɔɞ ɛŬɕɑ 
Űɞɡɠ (Duncan, 2002). 
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ȿɏɝŮɘɠ əɚŮɘŭɘɎ 
ȹɖɛɘɞɡɟɔɑŬ 
ŬɝɑŬɠ 
 

Ɇɡɜ-
ŭɖɛɘɞɡɟɔɑŬ 
ŬɝɑŬɠ 

ɄɟɧŰŬůɖɠ 
ŬɝɑŬɠ (value 
proposition) 

   

 
 
ɆɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ 
 
Å ȸŬůɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ  
 
Dubois, P.L., Jolibert, A. and MQhlbacher, H., 2007. Marketing Management: A Value 
Creation Process, Kindle Edition, Basingstoke: Palgrave Macmillan 
 
 
ɆŰɞ ɓɘɓɚɑɞ ɔɑɜŮŰŬɘ ɛɘŬ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖ ůɡɕɐŰɖůɖ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɝɑŬɠ. 
ȺɜůɤɛŬŰɩɜɞɜŰŬɘ ŭɘɎűɞɟŮɠ ɏɜɜɞɘŮɠ ˊɞɡ ůɡɕɖŰɐɗɖəŬɜ ůŮ ˊɟɞɖɔɞɨɛŮɜŬ əŮűɎɚŬɘŬ, ɧˊɤɠ 
ɞɘ ɄŮɚŬŰŮɘŬəɩɜ ɆɢɏůŮɤɜ, branding ɃɚɞəɚɖɟɤɛɏɜŮɠ ȺˊɘəɞɘɜɤɜɑŮɠ ɀɎɟəŮŰɘɜɔə əŬɘ 
ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ 4 ɓŬůɘəŮɠ ŭɘŬŭɘəŬůɑŮɠ. 
 
 
Å ɆɡɛˊɚɖɟɤɛŬŰɘəɏɠ ˊɖɔɏɠ/ɡɚɘəɧ  
 
ȷůəɐůŮɘɠ / ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɡŰɞŬɝɘɞɚɧɔɖůɖɠ 
 
ȯůəɖůɖ 13.1 (ɓŬɗɛɞɚɞɔɖɛɏɜɖ -  5%) 
 
ɁŬ ŬɝɘɞɚɞɔɐůŮŰŮ Űɖɜ ˊɟɧŰŬůɖ ŬɝɑŬɠ (value proposition) ɛɑŬɠ ŮŰŬɘɟŮɑŬɠ Űɖɠ Ůˊɘɚɞɔɐɠ ůŬɠ.  
 
ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ: 10 ɩɟŮɠ 
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ɇŮɚɘəɐ ŰɖɚŮŭɘɎůəŮɣɖ / ɃɛŬŭɘəɐ ɆɡɛɓɞɡɚŮɡŰɘəɐ ɆɡɜɎɜŰɖůɖ 

 
 

 
 

ɄɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ɤɟɩɜ ŮɟɔŬůɑŬɠ ɔɘŬ Űɞɜ űɞɘŰɖŰɐ:  
 
ɄŮɟɑˊɞɡ 50 ɩɟŮɠ. 
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ɇȽɇȿɃɆ: ɇŮɚɘəɐ ŮɝɏŰŬůɖ 

 
(14ɖ ŮɓŭɞɛɎŭŬ) 

 
 
ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŰŮɚŮɡŰŬɑŬɠ ŰɖɚŮŭɘɎůəŮɣɖɠ, ɞɘ űɞɘŰɖŰɏɠ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɔɘŬ Űɖ 
ɛɞɟűɐ Űɖɠ ŰŮɚɘəɐɠ ŮɝɏŰŬůɖɠ (ˊ.ɢ. ŮɟɤŰɐůŮɘɠ ˊɞɚɚŬˊɚɐɠ Ůˊɘɚɞɔɐɠ, ůɨɜŰɞɛŮɠ ɐ ŮəŰŮɜŮɑɠ 
ŬˊŬɜŰɐůŮɘɠ, ɛŮɚɏŰŮɠ ˊŮɟɘˊŰɩůŮɤɜ, əŰɚ.) əŬɘ ŮɎɜ ɖ ŮɝɏŰŬůɖ ɗŬ ŮɑɜŬɘ ɛŮ ŬɜɞɘəŰɧ ɓɘɓɚɑɞ ɐ 
ɧɢɘ. 
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Course Information 

Institution European University Cyprus  

Programme of Study MBA  

Course MBA620 Information Systems and Business 
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Level  Undergraduate 

 

Postgraduate (Master) 

X  

Language of Instruction  English 

Course Type Compulsory 
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Face to 
Face: 

- 
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Number of Assignments  3 Graded Assignments 

Assessment Assignments  Final Examination 

50 % 50 % 

Number of ECTS Credits 10 
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Self-Assessment Exercises/Activities 

Exercise 2.1(non-graded) 

Define business processes and critically analyses the role they play in organizations. 
 

 

Recommended number of work hours for the student: 15 hours 
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NONE 

 

Self-Assessment Exercises/Activities 

Exercise 4.1(non-graded) 

List each of the eras in IT infrastructure evolution and critically describe its 
distinguishing characteristics. 

 
 

 
 

 

Recommended number of work hours for the student: 15 hours 
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Self-Assessment Exercises/Activities 

 

 

Exercise 5.1 (Graded 5%) 

It has been said that there is no bad data, just bad management. Critically discuss the 
implications of this statement.  (500 words limit) 

 

 

Recommended number of work hours for the student (15 hours) 
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TITLE: An Overview of Business Intelligence, Analytics, and Data Science 
(7th Week) 

Summary 

The purpose of any introductory chapter is to motivate students to be interested in the 
remainder of the course. The real-life cases, beginning with Magpie Sensing and 
continuing with the others, will show students that business intelligence is not just an 
academic subject; it is something real companies use that makes a noticeable 
difference to their bottom line. So, try to relate the subject matter to these cases. For 
example, consider the types of actions managers take to counter pressures, especially 
the list of organizational responses. 
Introductory Remarks 
The business environment (climate) is constantly changing, and it is becoming more 
and more complex. Organizations, both private and public, are under pressures that 
force them to respond quickly to changing conditions and to be innovative in the way 
they operate. Such activities require organizations to be agile and to make frequent and 
quick strategic, tactical, and operational decisions, some of which are very complex. 
Making such decisions may require considerable amounts of relevant data, information, 
and knowledge. Processing these, in the framework of the needed decisions, must be 
done quickly, frequently in real time, and usually requires some computerized support. 
This book is about using business analytics as computerized support for managerial 
decision making. It concentrates on the theoretical and conceptual foundations of 
decision support, as well as on the commercial tools and techniques that are available. 
This book presents the fundamentals of the techniques and the manner in which these 
systems are constructed and used. We follow an EEE approach to introducing these 
topics: Exposure, Experience, and Explore. The book primarily provides exposure to 
various analytics techniques and their applications. The idea is that a student will be 
inspired to learn from how other organizations have employed analytics to make 
decisions or to gain a competitive edge. We believe that such exposure to what is being 
done with analytics and how it can be achieved is the key component of learning about 
analytics. In describing the techniques, we also introduce specific software tools that 
can be used for developing such applications. The book is not limited to any one 
software tool, so the students can experience these techniques using any number of 
available software tools. We hope that this exposure and experience enable and 
motivate readers to explore the potential of these techniques in their own domain. To 
facilitate such exploration, we include exercises that direct the reader to Teradata 
University Network (TUN) and other sites that include team-oriented exercises where 
appropriate. This introductory chapter provides an introduction to analytics as well as an 
overview of the book. 
 
 
 
Aims/Objectives 

The aims and the objectives of this chapter is to make students to understand and 
critically evaluate the following concepts: 
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TITLE: Prescriptive Analytics: Optimization and Simulation 

 

(12th Week) 

Summary 

This chapter will provide students a deep understanding of the application of the 
different prescriptive techniques, the analytical models such as simulation, linear 
programming model that help organizations in decision making. 

Introductory Remarks 

Prescriptive analytics provides organizations with recommendations around optimal 
actions to achieve business objectives such as customer service, profits and operational 
efficiency. Prescriptive analytics solutions use optimization technology to solve complex 
decisions with millions of decision variables, constraints and trade-offs. Organizations 
across industries are using prescriptive analytics for a range of use cases spanning 
strategic planning, operational and tactical activities. Prescriptive analytics provides the 
best outcomes for modelled situations based on the powerful concepts of optimization. 
Optimization entails deciding how to best leverage limited assets, time and resources in 
situations with varying levels of uncertainty. Literally everyone applies prescriptive 
analytics in their daily life and may not realize it or may not be using a mathematical 
model. Common prescriptive applications include staffing projects, determining budget 
usage, setting prices, deciding to pursue a proposal, managing a financial portfolio or 
running a business. Prescriptive analytic optimization models combine historical data, 
business rules, variables, constraints and desired outcomes. All optimization problems 
have three key elements: An Objective, Decisions and Constraints. An objective is a 
measure to optimize, such as profit. The decisions to be made are called decision 
variables and are typically amounts of inputs or outputs. For example, a decision may 
be how many hours to staff personnel or how much money to invest. Constraints are 
logical restrictions or limits, such as available hours in a day or budget. To begin solving 
an optimization problem, you structure the optimization problem as a mathematical 
model with these three optimization element types in an Excel spreadsheet. 
To continue, simulation has been strategically applied in financial services, military, 
healthcare, utilities, transportation, research and a wide array of other industries to aid 
in complex decision making where many factors have inherent uncertainty. From 
variable supplier costs, unknown market demand, competitor pricing changes and other 
kinds of unknown factors that influence an outcome, simulation can be used to better 
understand the full magnitude of possible scenarios for planning, making decisions and 
mitigating risk. Result accuracy and insights gained from using this specific analytic 
technique far surpass classic what-if scenario analysis. Simulation arms decision 
makers with objective probabilities for all possible outcomes, empowering informed 
decision making in uncertain conditions. Finally, Computer-based simulation allows 

analysts to test and improve decision-making abilities quickly, easily and cost effectively 
without real-world experimentation consequences. simulation models can be tested with 
historical data if it is available, but usually these models are used in forward-looking, 
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FINAL TELECONFERENCE/GROUP CONSULTATION MEETING 

 

During this final teleconference, students are informed about the format of the final exam 
(e.g. multiple-choice questions, short or long answers, case studies, etc.) and if the exam 
will be open-book or not. 
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TITLE: 

FINAL EXAM 

 

(14th week) 

 

Recommended number of work hours for the student 

Approximately 50 hours.  
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�7�K�H���H�T�X�L�Y�D�O�H�Q�W���D�Q�Q�X�D�O���F�R�V�W���R�I���L�Q�V�W�D�O�O�L�Q�J���D���Q�H�Z���O�L�I�W�����U�H�F�R�J�Q�L�]�L�Q�J���W�K�H���W�L�P�H���Y�D�O�X�H���R�I���P�R�Q�H�\��
�D�Q�G���W�K�H���O�L�I�W�¶�V���H�F�R�Q�R�P�L�F���O�L�I�H�����L�V���������������������7�K�H���D�Q�Q�X�D�O���F�R�V�W���R�I���L�Q�V�W�D�O�O�L�Q�J���W�Z�R���O�L�I�W�V���L�V���R�Q�O�\��
�����������������L�I���E�R�W�K���D�U�H���S�X�U�F�K�D�V�H�G���D�W���W�K�H���V�D�P�H���W�L�P�H�����,�I���X�V�H�G���D�W���D�O�O�����H�D�F�K���O�L�I�W���F�R�V�W�V��������������������
�W�R���R�S�H�U�D�W�H�����Q�R���P�D�W�W�H�U���K�R�Z���O�R�Z���R�U���K�L�J�K���L�W�V���X�W�L�O�L�]�D�W�L�R�Q���U�D�W�H�����/�L�I�W���W�L�F�N�H�W�V���F�R�V�W�����������S�H�U��
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�5�H�T�X�L�U�H�G����
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�(�[�H�U�F�L�V�H����������

�7�K�H���R�Z�Q�H�U���R�I���D���V�P�D�O�O���P�D�Q�X�I�D�F�W�X�U�L�Q�J���E�X�V�L�Q�H�V�V���K�D�V���S�D�W�H�Q�W�H�G���D���Q�H�Z���G�H�Y�L�F�H���I�R�U���Z�D�V�K�L�Q�J��
�G�L�V�K�H�V���D�Q�G���F�O�H�D�Q�L�Q�J���G�L�U�W�\���N�L�W�F�K�H�Q���V�L�Q�N�V�����%�H�I�R�U�H���W�U�\�L�Q�J���W�R���F�R�P�P�H�U�F�L�D�O�L�]�H���W�K�H���G�H�Y�L�F�H���D�Q�G��
�D�G�G���L�W���W�R���K�L�V���R�U���K�H�U���H�[�L�V�W�L�Q�J���S�U�R�G�X�F�W���O�L�Q�H�����W�K�H���R�Z�Q�H�U���Z�D�Q�W�V���U�H�D�V�R�Q�D�E�O�H���D�V�V�X�U�D�Q�F�H���R�I��
�V�X�F�F�H�V�V�����9�D�U�L�D�E�O�H���F�R�V�W�V���D�U�H���H�V�W�L�P�D�W�H�G��
�D�W���������S�H�U���X�Q�L�W���S�U�R�G�X�F�H�G���D�Q�G���V�R�O�G�����)�L�[�H�G���F�R�V�W�V���D�U�H���D�E�R�X�W�������������������S�H�U���\�H�D�U����
�5�H�T�X�L�U�H�G����
�D�����)�R�U�H�F�D�V�W�H�G���V�D�O�H�V���I�R�U���W�K�H���I�L�U�V�W���\�H�D�U���D�U�H�����������������X�Q�L�W�V���L�I���W�K�H���S�U�L�F�H���L�V���U�H�G�X�F�H�G���W�R�������������:�L�W�K��
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�\�H�D�U�"��
�E�����,�I���W�K�H���V�H�O�O�L�Q�J���S�U�L�F�H���L�V���V�H�W���D�W�������������K�R�Z���P�D�Q�\���X�Q�L�W�V���P�X�V�W���E�H���S�U�R�G�X�F�H�G���D�Q�G���V�R�O�G���W�R���E�U�H�D�N��
�H�Y�H�Q�"��
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�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W��
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�����W�K���:�H�H�N����

�6�X�P�P�D�U�\��

�7�K�H���G�H�F�L�V�L�R�Q���W�U�H�H���P�H�W�K�R�G���L�V���D���J�H�Q�H�U�D�O���D�S�S�U�R�D�F�K���W�R���D���Z�L�G�H���U�D�Q�J�H���R�I���S�U�R�F�H�V�V�H�V���D�Q�G��
�V�X�S�S�O�\���F�K�D�L�Q���G�H�F�L�V�L�R�Q�V�����V�X�F�K���D�V���S�U�R�G�X�F�W���S�O�D�Q�Q�L�Q�J�����S�U�R�F�H�V�V���D�Q�D�O�\�V�L�V�����S�U�R�F�H�V�V���F�D�S�D�F�L�W�\����
�D�Q�G���O�R�F�D�W�L�R�Q�����,�W���L�V���S�D�U�W�L�F�X�O�D�U�O�\���Y�D�O�X�D�E�O�H���I�R�U���H�Y�D�O�X�D�W�L�Q�J���G�L�I�I�H�U�H�Q�W���F�D�S�D�F�L�W�\���H�[�S�D�Q�V�L�R�Q��
�D�O�W�H�U�Q�D�W�L�Y�H�V���Z�K�H�Q���G�H�P�D�Q�G���L�V���X�Q�F�H�U�W�D�L�Q���D�Q�G���V�H�T�X�H�Q�W�L�D�O���G�H�F�L�V�L�R�Q�V���D�U�H���L�Q�Y�R�O�Y�H�G������
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�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�$���G�H�F�L�V�L�R�Q���W�U�H�H���L�V���D���V�F�K�H�P�D�W�L�F���P�R�G�H�O���R�I���D�O�W�H�U�Q�D�W�L�Y�H�V���D�Y�D�L�O�D�E�O�H���W�R���W�K�H���G�H�F�L�V�L�R�Q���P�D�N�H�U����
�D�O�R�Q�J���Z�L�W�K���W�K�H�L�U���S�R�V�V�L�E�O�H���F�R�Q�V�H�T�X�H�Q�F�H�V�����7�K�H���Q�D�P�H���G�H�U�L�Y�H�V���I�U�R�P���W�K�H���W�U�H�H���O�L�N�H��
�D�S�S�H�D�U�D�Q�F�H���R�I���W�K�H���P�R�G�H�O�����,�W���F�R�Q�V�L�V�W�V���R�I���D���Q�X�P�E�H�U���R�I���V�T�X�D�U�H��nodes�����U�H�S�U�H�V�H�Q�W�L�Q�J��
�G�H�F�L�V�L�R�Q���S�R�L�Q�W�V�����Z�K�L�F�K���D�U�H���O�H�I�W���E�\��branches ���Z�K�L�F�K���V�K�R�X�O�G���E�H���U�H�D�G���I�U�R�P���O�H�I�W���W�R���U�L�J�K�W������
�U�H�S�U�H�V�H�Q�W�L�Q�J���W�K�H���D�O�W�H�U�Q�D�W�L�Y�H�V�����%�U�D�Q�F�K�H�V���O�H�D�Y�L�Q�J���F�L�U�F�X�O�D�U�����R�U���F�K�D�Q�F�H�����Q�R�G�H�V���U�H�S�U�H�V�H�Q�W���W�K�H��
�H�Y�H�Q�W�V�����7�K�H���S�U�R�E�D�E�L�O�L�W�\���R�I���H�D�F�K���F�K�D�Q�F�H���H�Y�H�Q�W����P(E)�����L�V���V�K�R�Z�Q���D�E�R�Y�H���H�D�F�K���E�U�D�Q�F�K�����7�K�H��
�S�U�R�E�D�E�L�O�L�W�L�H�V���I�R�U���D�O�O���E�U�D�Q�F�K�H�V���O�H�D�Y�L�Q�J���D���F�K�D�Q�F�H���Q�R�G�H���P�X�V�W���V�X�P���W�R�������������7�K�H���F�R�Q�G�L�W�L�R�Q�D�O��
�S�D�\�R�I�I�����Z�K�L�F�K���L�V���W�K�H���S�D�\�R�I�I���I�R�U���H�D�F�K���S�R�V�V�L�E�O�H���D�O�W�H�U�Q�D�W�L�Y�H���H�Y�H�Q�W���F�R�P�E�L�Q�D�W�L�R�Q�����L�V��
�V�K�R�Z�Q���D�W���W�K�H���H�Q�G���R�I���H�D�F�K���F�R�P�E�L�Q�D�W�L�R�Q�����3�D�\�R�I�I�V���D�U�H���J�L�Y�H�Q���R�Q�O�\���D�W���W�K�H���R�X�W�V�H�W�����E�H�I�R�U�H���W�K�H��
�D�Q�D�O�\�V�L�V���E�H�J�L�Q�V�����I�R�U���W�K�H���H�Q�G���S�R�L�Q�W�V���R�I���H�D�F�K���D�O�W�H�U�Q�D�W�L�Y�H���H�Y�H�Q�W���F�R�P�E�L�Q�D�W�L�R�Q�����,�Q���)�L�J�X�U�H���$��������
�I�R�U���H�[�D�P�S�O�H�����S�D�\�R�I�I�������L�V���W�K�H���I�L�Q�D�Q�F�L�D�O���R�X�W�F�R�P�H���W�K�H���P�D�Q�D�J�H�U���H�[�S�H�F�W�V���L�I���D�O�W�H�U�Q�D�W�L�Y�H�������L�V��
�F�K�R�V�H�Q���D�Q�G���W�K�H�Q���F�K�D�Q�F�H���H�Y�H�Q�W�������R�F�F�X�U�V����
�1�R���S�D�\�R�I�I���F�D�Q���E�H���D�V�V�R�F�L�D�W�H�G���\�H�W���Z�L�W�K���D�Q�\���E�U�D�Q�F�K�H�V���I�D�U�W�K�H�U���W�R���W�K�H���O�H�I�W�����V�X�F�K���D�V��
�D�O�W�H�U�Q�D�W�L�Y�H�������D�V���D���Z�K�R�O�H�����E�H�F�D�X�V�H���L�W���L�V���I�R�O�O�R�Z�H�G���E�\���D���F�K�D�Q�F�H���H�Y�H�Q�W���D�Q�G���L�V���Q�R�W���D�Q���H�Q�G��
�S�R�L�Q�W�����3�D�\�R�I�I�V���R�I�W�H�Q���D�U�H���H�[�S�U�H�V�V�H�G���D�V���W�K�H���S�U�H�V�H�Q�W���Y�D�O�X�H���R�I���Q�H�W���S�U�R�I�L�W�V�����,�I���U�H�Y�H�Q�X�H�V���D�U�H��
�Q�R�W���D�I�I�H�F�W�H�G���E�\���W�K�H���G�H�F�L�V�L�R�Q�����W�K�H���S�D�\�R�I�I���L�V���H�[�S�U�H�V�V�H�G���D�V���Q�H�W���F�R�V�W�V����
�$�I�W�H�U���G�U�D�Z�L�Q�J���D���G�H�F�L�V�L�R�Q���W�U�H�H�����Z�H���V�R�O�Y�H���L�W���E�\���Z�R�U�N�L�Q�J���I�U�R�P���U�L�J�K�W���W�R���O�H�I�W�����F�D�O�F�X�O�D�W�L�Q�J���W�K�H��
expected payoff �I�R�U���H�D�F�K���Q�R�G�H���D�V���I�R�O�O�R�Z�V�� 
�������)�R�U���D�Q���H�Y�H�Q�W���Q�R�G�H�����Z�H���P�X�O�W�L�S�O�\���W�K�H���S�D�\�R�I�I���R�I���H�D�F�K���H�Y�H�Q�W���E�U�D�Q�F�K���E�\���W�K�H���H�Y�H�Q�W�¶�V��
�S�U�R�E�D�E�L�O�L�W�\�����:�H���D�G�G���W�K�H�V�H���S�U�R�G�X�F�W�V���W�R���J�H�W���W�K�H���H�Y�H�Q�W���Q�R�G�H�¶�V���H�[�S�H�F�W�H�G���S�D�\�R�I�I����
�������)�R�U���D���G�H�F�L�V�L�R�Q���Q�R�G�H�����Z�H���S�L�F�N���W�K�H���D�O�W�H�U�Q�D�W�L�Y�H���W�K�D�W���K�D�V���W�K�H���E�H�V�W���H�[�S�H�F�W�H�G���S�D�\�R�I�I�����,�I���D�Q��
�D�O�W�H�U�Q�D�W�L�Y�H���O�H�D�G�V���W�R���D�Q���H�Y�H�Q�W���Q�R�G�H�����L�W�V���S�D�\�R�I�I���L�V���H�T�X�D�O���W�R���W�K�D�W���Q�R�G�H�¶�V���H�[�S�H�F�W�H�G���S�D�\�R�I�I��
���D�O�U�H�D�G�\���F�D�O�F�X�O�D�W�H�G�������:�H���³�V�D�Z���R�I�I���´���R�U���³�S�U�X�Q�H���´���W�K�H���R�W�K�H�U���E�U�D�Q�F�K�H�V���Q�R�W���F�K�R�V�H�Q���E�\��
�P�D�U�N�L�Q�J���W�Z�R���V�K�R�U�W���O�L�Q�H�V���W�K�U�R�X�J�K���W�K�H�P�����7�K�H���G�H�F�L�V�L�R�Q���Q�R�G�H�¶�V���H�[�S�H�F�W�H�G���S�D�\�R�I�I���L�V���W�K�H���R�Q�H��
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���V�L�Q�J�O�H���U�H�P�D�L�Q�L�Q�J���X�Q�S�U�X�Q�H�G���E�U�D�Q�F�K�����:�H���F�R�Q�W�L�Q�X�H���W�K�L�V���S�U�R�F�H�V�V���X�Q�W�L�O��
�W�K�H���O�H�I�W�P�R�V�W���G�H�F�L�V�L�R�Q���Q�R�G�H���L�V���U�H�D�F�K�H�G�����7�K�H���X�Q�S�U�X�Q�H�G���E�U�D�Q�F�K���H�[�W�H�Q�G�L�Q�J���I�U�R�P���L�W���L�V���W�K�H��
�E�H�V�W���D�O�W�H�U�Q�D�W�L�Y�H���W�R���S�X�U�V�X�H�����,�I���P�X�O�W�L�V�W�D�J�H���G�H�F�L�V�L�R�Q�V���D�U�H���L�Q�Y�R�O�Y�H�G�����Z�H���P�X�V�W���D�Z�D�L�W��
�V�X�E�V�H�T�X�H�Q�W���H�Y�H�Q�W�V���E�H�I�R�U�H���G�H�F�L�G�L�Q�J���Z�K�D�W���W�R���G�R���Q�H�[�W�����,�I���Q�H�Z���S�U�R�E�D�E�L�O�L�W�\���R�U���S�D�\�R�I�I��
�H�V�W�L�P�D�W�H�V���D�U�H���R�E�W�D�L�Q�H�G�����Z�H���U�H�S�H�D�W���W�K�H���S�U�R�F�H�V�V����
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�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P���R�I���W�K�L�V���F�K�D�S�W�H�U���L�V���W�R���H�[�S�R�V�H���W�K�H���V�W�X�G�H�Q�W�V���R�Q���W�K�H���G�H�F�L�V�L�R�Q���W�U�H�H�V���D�Q�G���W�K�H���X�V�D�J�H���R�I��
�W�K�R�V�H���G�H�F�L�V�L�R�Q���W�U�H�H�V���L�Q���W�K�H���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J���S�U�R�F�H�V�V������
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�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�%�\���W�K�H���H�Q�G���R�I���W�K�L�V���V�H�V�V�L�R�Q���V�W�X�G�H�Q�W�V���V�K�R�X�O�G���E�H���D�E�O�H���W�R����

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

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�)�D�F�L�O�L�W�\���O�R�F�D�W�L�R�Q���L�V���W�K�H���S�U�R�F�H�V�V���R�I���G�H�W�H�U�P�L�Q�L�Q�J���J�H�R�J�U�D�S�K�L�F���V�L�W�H�V���I�R�U���D���I�L�U�P�¶�V��
�R�S�H�U�D�W�L�R�Q�V�����Z�K�L�F�K���F�R�X�O�G���L�Q�F�O�X�G�H���D���P�D�Q�X�I�D�F�W�X�U�L�Q�J���S�O�D�Q�W�����D���G�L�V�W�U�L�E�X�W�L�R�Q���F�H�Q�W�H�U�����D�Q�G���D��
�F�X�V�W�R�P�H�U���V�H�U�Y�L�F�H���F�H�Q�W�H�U�����/�R�F�D�W�L�R�Q���F�K�R�L�F�H�V���F�D�Q���E�H���F�U�L�W�L�F�D�O�O�\���L�P�S�R�U�W�D�Q�W���I�R�U���I�L�U�P�V�����D�Q�G���K�D�Y�H��
�D���S�U�R�I�R�X�Q�G���L�P�S�D�F�W���R�Q���L�W�V���V�X�S�S�O�\���F�K�D�L�Q�V�����)�R�U���H�[�D�P�S�O�H�����W�K�H�\���F�D�Q���D�I�I�H�F�W���W�K�H���V�X�S�S�O�L�H�U��
�U�H�O�D�W�L�R�Q�V�K�L�S���S�U�R�F�H�V�V�����7�K�H���H�[�S�D�Q�G�L�Q�J���J�O�R�E�D�O���H�F�R�Q�R�P�\���J�L�Y�H�V���I�L�U�P�V��
�J�U�H�D�W�H�U���D�F�F�H�V�V���W�R���V�X�S�S�O�L�H�U�V���D�U�R�X�Q�G���W�K�H���Z�R�U�O�G�����P�D�Q�\���R�I���Z�K�R�P���F�D�Q���R�I�I�H�U���O�R�Z�H�U���L�Q�S�X�W���F�R�V�W�V��
�R�U���E�H�W�W�H�U���T�X�D�O�L�W�\���V�H�U�Y�L�F�H�V���D�Q�G���S�U�R�G�X�F�W�V�����1�R�Q�H�W�K�H�O�H�V�V�����Z�K�H�Q���P�D�Q�X�I�D�F�W�X�U�L�Q�J���I�D�F�L�O�L�W�L�H�V���D�U�H��
�R�I�I�V�K�R�U�H�G�����O�R�F�D�W�L�Q�J���I�D�U���I�U�R�P���R�Q�H�¶�V���V�X�S�S�O�L�H�U�V���F�D�Q���O�H�D�G���W�R���K�L�J�K�H�U���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���F�R�V�W�V���D�Q�G��
�F�R�R�U�G�L�Q�D�W�L�R�Q���G�L�I�I�L�F�X�O�W�L�H�V�����7�K�H���F�X�V�W�R�P�H�U���U�H�O�D�W�L�R�Q�V�K�L�S���S�U�R�F�H�V�V���F�D�Q���D�O�V�R���E�H���D�I�I�H�F�W�H�G���E�\���W�K�H��
�I�L�U�P�¶�V���O�R�F�D�W�L�R�Q���G�H�F�L�V�L�R�Q�V�����,�I���W�K�H���F�X�V�W�R�P�H�U���P�X�V�W���E�H���S�K�\�V�L�F�D�O�O�\���S�U�H�V�H�Q�W���D�W���W�K�H���S�U�R�F�H�V�V�����L�W���L�V��
�X�Q�O�L�N�H�O�\���W�K�D�W���D���O�R�F�D�W�L�R�Q���Z�L�O�O���E�H���D�F�F�H�S�W�D�E�O�H���L�I���W�K�H���W�L�P�H���R�U���G�L�V�W�D�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���V�H�U�Y�L�F�H��
�S�U�R�Y�L�G�H�U���D�Q�G���F�X�V�W�R�P�H�U���L�V���J�U�H�D�W�����,�I�����R�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����F�X�V�W�R�P�H�U���F�R�Q�W�D�F�W���L�V���P�R�U�H���S�D�V�V�L�Y�H��
�D�Q�G���L�P�S�H�U�V�R�Q�D�O�����R�U���L�I���P�D�W�H�U�L�D�O�V���R�U���L�Q�I�R�U�P�D�W�L�R�Q���L�V���S�U�R�F�H�V�V�H�G���U�D�W�K�H�U���W�K�D�Q���S�H�R�S�O�H�����W�K�H�Q��
�O�R�F�D�W�L�R�Q���P�D�\���E�H���O�H�V�V���R�I���D�Q���L�V�V�X�H�����,�Q�I�R�U�P�D�W�L�R�Q���W�H�F�K�Q�R�O�R�J�\���D�Q�G���W�K�H���,�Q�W�H�U�Q�H�W���F�D�Q��
�V�R�P�H�W�L�P�H�V���K�H�O�S���R�Y�H�U�F�R�P�H���W�K�H���G�L�V�D�G�Y�D�Q�W�D�J�H�V���U�H�O�D�W�H�G���W�R���D���F�R�P�S�D�Q�\�¶�V���O�R�F�D�W�L�R�Q�����6�W�L�O�O�����R�Q�H��
�W�K�L�Q�J���L�V���F�O�H�D�U�����7�K�H���O�R�F�D�W�L�R�Q���R�I���D���E�X�V�L�Q�H�V�V�¶�V���I�D�F�L�O�L�W�L�H�V���K�D�V���D���V�L�J�Q�L�I�L�F�D�Q�W���L�P�S�D�F�W���R�Q���W�K�H��
�F�R�P�S�D�Q�\�¶�V���R�S�H�U�D�W�L�Q�J���F�R�V�W�V�����W�K�H���S�U�L�F�H�V���L�W���F�K�D�U�J�H�V���I�R�U���V�H�U�Y�L�F�H�V���D�Q�G���J�R�R�G�V�����D�Q�G���L�W�V���D�E�L�O�L�W�\��
�W�R���F�R�P�S�H�W�H���L�Q���W�K�H���P�D�U�N�H�W�S�O�D�F�H���D�Q�G���S�H�Q�H�W�U�D�W�H���Q�H�Z���F�X�V�W�R�P�H�U���V�H�J�P�H�Q�W�V����

�0�D�Q�D�J�H�U�V���R�I���E�R�W�K���V�H�U�Y�L�F�H���D�Q�G���P�D�Q�X�I�D�F�W�X�U�L�Q�J���R�U�J�D�Q�L�]�D�W�L�R�Q�V���P�X�V�W���Z�H�L�J�K���P�D�Q�\���I�D�F�W�R�U�V��
�Z�K�H�Q���D�V�V�H�V�V�L�Q�J���W�K�H���G�H�V�L�U�D�E�L�O�L�W�\���R�I���S�D�U�W�L�F�X�O�D�U���O�R�F�D�W�L�R�Q�V�����L�Q�F�O�X�G�L�Q�J���W�K�H�L�U���S�U�R�[�L�P�L�W�\���W�R��
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�F�X�V�W�R�P�H�U�V���D�Q�G���V�X�S�S�O�L�H�U�V�����O�D�E�R�U���F�R�V�W�V�����D�Q�G���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���F�R�V�W�V�����0�D�Q�D�J�H�U�V���J�H�Q�H�U�D�O�O�\���F�D�Q��
�G�L�V�U�H�J�D�U�G���I�D�F�W�R�U�V���W�K�D�W���I�D�L�O���W�R���P�H�H�W���D�W���O�H�D�V�W���R�Q�H���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���W�Z�R���F�R�Q�G�L�W�L�R�Q�V����
��
������The Factor Must Be Sensitive to Location. �,�Q���R�W�K�H�U���Z�R�U�G�V�����P�D�Q�D�J�H�U�V���V�K�R�X�O�G���Q�R�W��
�F�R�Q�V�L�G�H�U���D���I�D�F�W�R�U���Q�R�W���D�I�I�H�F�W�H�G���E�\���W�K�H���O�R�F�D�W�L�R�Q���G�H�F�L�V�L�R�Q�����)�R�U���H�[�D�P�S�O�H�����L�I���F�R�P�P�X�Q�L�W�\��
�D�W�W�L�W�X�G�H�V���D�U�H���X�Q�L�I�R�U�P�O�\���J�R�R�G���D�W���D�O�O���W�K�H���O�R�F�D�W�L�R�Q�V���X�Q�G�H�U���F�R�Q�V�L�G�H�U�D�W�L�R�Q�����F�R�P�P�X�Q�L�W�\��
�D�W�W�L�W�X�G�H�V���V�K�R�X�O�G���Q�R�W���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���D���I�D�F�W�R�U����
������The Factor Must Have a High Impact on the Company’s Ability to Meet Its Goals. �)�R�U��
�H�[�D�P�S�O�H�����D�O�W�K�R�X�J�K���G�L�I�I�H�U�H�Q�W���I�D�F�L�O�L�W�L�H�V���Z�L�O�O���E�H���O�R�F�D�W�H�G���D�W���G�L�I�I�H�U�H�Q�W���G�L�V�W�D�Q�F�H�V���I�U�R�P���V�X�S�S�O�L�H�U�V����
�L�I���W�K�H���V�K�L�S�P�H�Q�W�V���I�U�R�P���W�K�H�P���F�D�Q���W�D�N�H���S�O�D�F�H���R�Y�H�U�Q�L�J�K�W���D�Q�G���W�K�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q���Z�L�W�K���W�K�H�P��
�L�V���G�R�Q�H���Y�L�D���I�D�[�����H���P�D�L�O�����R�U���W�H�O�H�F�R�Q�I�H�U�H�Q�F�L�Q�J�����W�K�H���G�L�V�W�D�Q�F�H���L�V���Q�R�W���O�L�N�H�O�\���W�R���K�D�Y�H���D���O�D�U�J�H��
�L�P�S�D�F�W���R�Q���W�K�H���I�L�U�P�¶�V���D�E�L�O�L�W�\���W�R���P�H�H�W���L�W�V���J�R�D�O�V�����,�W���V�K�R�X�O�G���W�K�H�U�H�I�R�U�H���Q�R�W���E�H���F�R�Q�V�L�G�H�U�H�G��
�D�V���D���I�D�F�W�R�U����
�0�D�Q�D�J�H�U�V���F�D�Q���G�L�Y�L�G�H���O�R�F�D�W�L�R�Q���I�D�F�W�R�U�V���L�Q�W�R���G�R�P�L�Q�D�Q�W���D�Q�G���V�H�F�R�Q�G�D�U�\���I�D�F�W�R�U�V�����'�R�P�L�Q�D�Q�W��
�I�D�F�W�R�U�V���D�U�H���G�H�U�L�Y�H�G���I�U�R�P���F�R�P�S�H�W�L�W�L�Y�H���S�U�L�R�U�L�W�L�H�V�����F�R�V�W�����T�X�D�O�L�W�\�����W�L�P�H�����D�Q�G���I�O�H�[�L�E�L�O�L�W�\�����D�Q�G��
�K�D�Y�H���D���S�D�U�W�L�F�X�O�D�U�O�\���V�W�U�R�Q�J���L�P�S�D�F�W���R�Q���V�D�O�H�V���R�U���F�R�V�W�V�����)�R�U���H�[�D�P�S�O�H�����D���I�D�Y�R�U�D�E�O�H���O�D�E�R�U��
�F�O�L�P�D�W�H���D�Q�G���P�R�Q�H�W�D�U�\���L�Q�F�H�Q�W�L�Y�H�V���Z�H�U�H���G�R�P�L�Q�D�Q�W���I�D�F�W�R�U�V���D�I�I�H�F�W�L�Q�J���W�K�H���G�H�F�L�V�L�R�Q���W�R���O�R�F�D�W�H��
�W�K�H���%�0�:���S�O�D�Q�W���L�Q���6�S�D�U�W�D�Q�E�X�U�J�����6�R�X�W�K���&�D�U�R�O�L�Q�D�����6�H�F�R�Q�G�D�U�\���I�D�F�W�R�U�V���D�O�V�R���D�U�H���L�P�S�R�U�W�D�Q�W����
�E�X�W���P�D�Q�D�J�H�P�H�Q�W���P�D�\���G�R�Z�Q�S�O�D�\���R�U���H�Y�H�Q���L�J�Q�R�U�H���V�R�P�H���R�I���W�K�H�V�H���V�H�F�R�Q�G�D�U�\���I�D�F�W�R�U�V���L�I���R�W�K�H�U��
�I�D�F�W�R�U�V���D�U�H���P�R�U�H���L�P�S�R�U�W�D�Q�W�����7�K�X�V�����I�R�U���*�0�¶�V���6�D�W�X�U�Q���S�O�D�Q�W�����Z�K�L�F�K���P�D�N�H�V���P�D�Q�\���R�I���L�W�V���S�D�U�W�V��
�R�Q�V�L�W�H�����L�Q�E�R�X�Q�G���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���F�R�V�W�V���Z�H�U�H���F�R�Q�V�L�G�H�U�H�G���O�H�V�V���L�P�S�R�U�W�D�Q�W���D�Q�G���W�K�H�U�H�I�R�U�H���Z�H�U�H��
�D���V�H�F�R�Q�G�D�U�\���I�D�F�W�R�U����
��
��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

���������*�D�W�K�H�U���L�Q�I�R�U�P�D�W�L�R�Q������
���������'�H�Y�H�O�R�S���D���E�O�R�F�N���S�O�D�Q�����D�Q�G��

���������'�H�V�L�J�Q���D���G�H�W�D�L�O�H�G���O�D�\�R�X�W����
�6�W�H�S���������*�D�W�K�H�U���,�Q�I�R�U�P�D�W�L�R�Q��
�7�K�U�H�H���W�\�S�H�V���R�I���L�Q�I�R�U�P�D�W�L�R�Q���D�U�H���Q�H�H�G�H�G���W�R���E�H�J�L�Q���G�H�V�L�J�Q�L�Q�J��
�D���S�U�R�F�H�V�V���O�D�\�R�X�W������
���6�S�D�F�H���U�H�T�X�L�U�H�P�H�Q�W�V���E�\���F�H�Q�W�H�U������
�$�Y�D�L�O�D�E�O�H���V�S�D�F�H�����D�Q�G����
�&�O�R�V�H�Q�H�V�V���I�D�F�W�R�U�V����
Space Requirements by Center. ��
�7�K�H���O�D�\�R�X�W���G�H�V�L�J�Q�H�U���P�X�V�W���W�L�H���V�S�D�F�H���U�H�T�X�L�U�H�P�H�Q�W�V���W�R���F�D�S�D�F�L�W�\���S�O�D�Q�V�����F�D�O�F�X�O�D�W�H���W�K�H��
�V�S�H�F�L�I�L�F���H�T�X�L�S�P�H�Q�W���D�Q�G���V�S�D�F�H���Q�H�H�G�V���I�R�U���H�D�F�K���F�H�Q�W�H�U�����D�Q�G���D�O�O�R�Z���F�L�U�F�X�O�D�W�L�R�Q���V�S�D�F�H����
Available Space. ��
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��

A block plan allocates space and indicates placement of each �G�H�S�D�U�W�P�H�Q�W�����7�R���G�H�V�F�U�L�E�H��
�D���Q�H�Z���I�D�F�L�O�L�W�\���O�D�\�R�X�W�����W�K�H���S�O�D�Q���Q�H�H�G���R�Q�O�\���S�U�R�Y�L�G�H���W�K�H���I�D�F�L�O�L�W�\�
�V���G�L�P�H�Q�V�L�R�Q�V���D�Q�G���V�S�D�F�H��
�D�O�O�R�F�D�W�L�R�Q�V�����:�K�H�Q���D�Q���H�[�L�V�W�L�Q�J���I�D�F�L�O�L�W�\���O�D�\�R�X�W���L�V���E�H�L�Q�J���P�R�G�L�I�L�H�G�����W�K�H���F�X�U�U�H�Q�W���E�O�R�F�N���S�O�D�Q���D�O�V�R��
�L�V���Q�H�H�G�H�G������
Closeness Factors. ��
The layout designer must also know which centers need to be �O�R�F�D�W�H�G���F�O�R�V�H���W�R���R�Q�H��
�D�Q�R�W�K�H�U�����/�R�F�D�W�L�R�Q���L�V���E�D�V�H�G���R�Q���W�K�H���Q�X�P�E�H�U���R�I���W�U�L�S�V���E�H�W�Z�H�H�Q���F�H�Q�W�H�U�V���D�Q�G���T�X�D�O�L�W�D�W�L�Y�H��
�I�D�F�W�R�U�V����
��
�3�U�R�G�X�F�W���O�D�\�R�X�W�V���U�D�L�V�H���P�D�Q�D�J�H�P�H�Q�W���L�V�V�X�H�V���H�Q�W�L�U�H�O�\���G�L�I�I�H�U�H�Q�W���I�U�R�P���W�K�R�V�H���R�I���S�U�R�F�H�V�V��
�O�D�\�R�X�W�V�����2�I�W�H�Q���F�D�O�O�H�G���D���S�U�R�G�X�F�W�L�R�Q���R�U���D�V�V�H�P�E�O�\���O�L�Q�H�����D���S�U�R�G�X�F�W���O�D�\�R�X�W���D�U�U�D�Q�J�H�V��
�Z�R�U�N�V�W�D�W�L�R�Q�V���L�Q���V�H�T�X�H�Q�F�H�����7�K�H���S�U�R�G�X�F�W���P�R�Y�H�V���I�U�R�P���R�Q�H���V�W�D�W�L�R�Q���W�R���W�K�H���Q�H�[�W���X�Q�W�L�O���L�W�V��
�F�R�P�S�O�H�W�L�R�Q���D�W���W�K�H���H�Q�G���R�I���W�K�H���O�L�Q�H�����7�\�S�L�F�D�O�O�\�����R�Q�H���Z�R�U�N�H�U���R�S�H�U�D�W�H�V���H�D�F�K���V�W�D�W�L�R�Q����
�S�H�U�I�R�U�P�L�Q�J���U�H�S�H�W�L�W�L�Y�H���W�D�V�N�V�����/�L�W�W�O�H���L�Q�Y�H�Q�W�R�U�\���L�V���E�X�L�O�W���X�S���E�H�W�Z�H�H�Q���V�W�D�W�L�R�Q�V�����V�R���V�W�D�W�L�R�Q�V��
�F�D�Q�Q�R�W���R�S�H�U�D�W�H���L�Q�G�H�S�H�Q�G�H�Q�W�O�\�����7�K�X�V���W�K�H���O�L�Q�H���L�V���R�Q�O�\���D�V���I�D�V�W���D�V���L�W�V���V�O�R�Z�H�V�W���Z�R�U�N�V�W�D�W�L�R�Q����
����

��
�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�%�\���W�K�H���H�Q�G���R�I���W�K�L�V���V�H�V�V�L�R�Q�����V�W�X�G�H�Q�W�V���V�K�D�O�O���E�H���D�E�O�H���W�R����
������ �&�O�D�V�V�L�I�\���K�R�Z���F�H�O�O�V���F�D�Q���K�H�O�S���F�U�H�D�W�H���K�\�E�U�L�G���O�D�\�R�X�W�V��
������ �&�U�H�D�W�H���D���V�W�H�S���±�E�\���V�W�H�S���D�S�S�U�R�D�F�K���L�Q���G�H�V�L�J�Q�L�Q�J���S�U�R�F�H�V�V���O�D�\�R�X�W�V��
������ �(�P�S�O�R�\���O�R�D�G���G�L�V�W�D�Q�F�H���V�F�R�U�H�V���I�R�U���S�U�R�F�H�V�V���O�D�\�R�X�W���D�Q�G���G�H�P�R�Q�V�W�U�D�W�H���K�R�Z���W�K�L�V��

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

��
�.�H�\���:�R�U�G�V��

�3�U�R�F�H�V�V��
�O�D�\�R�X�W��

�3�U�R�G�X�F�W���O�D�\�R�X�W�� �+�\�E�U�L�G��
�O�D�\�R�X�W��

�%�O�R�F�N���S�O�D�Q�� �&�\�F�O�H���W�L�P�H�� �:�R�U�N�L�Q�J��
�V�W�D�W�L�R�Q�V��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�$�V���D���E�D�V�L�F���V�R�X�U�F�H���W�K�H���I�R�O�O�R�Z�L�Q�J���E�R�R�N���L�V���X�V�H�G������
�2�S�H�U�D�W�L�R�Q�V���0�D�Q�D�J�H�P�H�Q�W��
�3�5�2�&�(�6�6�(�6���$�1�'���6�8�3�3�/�<���&�+�$�,�1�6�����*�/�2�%�$�/���(�'�,�7�,�2�1��
�/�(�(���-�����.�5�$�-�(�:�6�.�,����
�/�$�5�5�<���3�����5�,�7�=�0�$�1����
�0�$�1�2�-���.�����0�$�/�+�2�7�5�$����
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�3�(�$�5�6�2�1��
�7�K�H���E�R�R�N���L�V���D�Q���(���%�R�R�N���H�Q�U�L�F�K�H�G���Z�L�W�K���F�D�V�H�V�����H�[�D�P�S�O�H�V���D�Q�G���T�X�H�V�W�L�R�Q�V��

�7�K�H���U�H�O�H�Y�D�Q�W���F�K�D�S�W�H�U���G�H�P�R�Q�V�W�U�D�W�H�V���W�K�H���D�S�S�U�R�D�F�K�H�V���W�R���O�D�\�R�X�W���G�H�V�L�J�Q���D�Q�G���G�H�V�F�U�L�E�H�V��
�W�K�R�U�R�X�J�K�O�\���W�K�H���G�H�V�L�J�Q���R�I���3�U�R�F�H�V�V���D�Q�G���S�U�R�G�X�F�W���O�D�\�R�X�W�V���Z�L�W�K���L�O�O�X�V�W�U�D�W�L�Y�H���H�[�D�P�S�O�H�V����

��
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�1���$��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H������������

�$���G�H�I�H�Q�V�H���F�R�Q�W�U�D�F�W�R�U���L�V���H�Y�D�O�X�D�W�L�Q�J���L�W�V���P�D�F�K�L�Q�H���V�K�R�S�¶�V���F�X�U�U�H�Q�W���O�D�\�R�X�W�����)�L�J�X�U�H���E�H�O�R�Z��
�V�K�R�Z�V���W�K�H���F�X�U�U�H�Q�W���O�D�\�R�X�W�����D�Q�G���W�K�H���W�D�E�O�H���V�K�R�Z�V���W�K�H���F�O�R�V�H�Q�H�V�V���P�D�W�U�L�[���I�R�U���W�K�H���I�D�F�L�O�L�W�\��
�P�H�D�V�X�U�H�G���D�V���W�K�H���Q�X�P�E�H�U���R�I���W�U�L�S�V���S�H�U���G�D�\���E�H�W�Z�H�H�Q���G�H�S�D�U�W�P�H�Q�W���S�D�L�U�V�����6�D�I�H�W�\���D�Q�G���K�H�D�O�W�K��
�U�H�J�X�O�D�W�L�R�Q�V���U�H�T�X�L�U�H���G�H�S�D�U�W�P�H�Q�W�V���(���D�Q�G���)���W�R���U�H�P�D�L�Q���D�W���W�K�H�L�U���F�X�U�U�H�Q�W���O�R�F�D�W�L�R�Q�V����

��

��

�&�X�U�U�H�Q�W���/�D�\�R�X�W��

�5�H�T�X�L�U�H�G����
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�D�����8�V�H���W�U�L�D�O���D�Q�G���H�U�U�R�U���W�R���I�L�Q�G���D���E�H�W�W�H�U���O�D�\�R�X�W���W�K�D�W���P�L�Q�L�P�L�]�H�V���R�S�H�U�D�W�L�Q�J���F�R�V�W��

�E�����+�R�Z���P�X�F�K���E�H�W�W�H�U���L�V���\�R�X�U���O�D�\�R�X�W���W�K�D�Q���W�K�H���F�X�U�U�H�Q�W���O�D�\�R�X�W���L�Q���W�H�U�P�V���R�I���W�K�H��wd �V�F�R�U�H�"���8�V�H��
�U�H�F�W�L�O�L�Q�H�D�U���G�L�V�W�D�Q�F�H����
��

�(�[�H�U�F�L�V�H������������

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

��

��

�5�H�T�X�L�U�H�G��
�x�� �'�H�Y�H�O�R�S���W�K�H���S�U�H�F�H�G�H�Q�F�H���G�L�D�J�U�D�P��
�x�� �:�K�D�W���L�V���W�K�H���G�H�V�L�U�H�G���F�\�F�O�H���W�L�P�H�����L�Q���V�H�F�R�Q�G�V���"����
�x�� �:�K�D�W���L�V���W�K�H���W�K�H�R�U�H�W�L�F�D�O���P�L�Q�L�P�X�P���Q�X�P�E�H�U���R�I���V�W�D�W�L�R�Q�V����
�x�� �'�H�V�L�J�Q���W�K�H���O�L�Q�H���X�V�L�Q�J���W�K�H���O�R�Q�J�H�V�W���W�L�P�H���U�X�O�H��
�x�� �:�K�D�W���D�U�H���W�K�H���H�I�I�L�F�L�H�Q�F�\���D�Q�G���E�D�O�D�Q�F�H���G�H�O�D�\���R�I���W�K�H���V�R�O�X�W�L�R�Q���I�R�X�Q�G�"��

��
�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W��

�$�S�S�U�R�[�L�P�D�W�H�O�\���������K�R�X�U�V����

� � � �
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�7�,�7�/�(�����/�H�D�U�Q�L�Q�J���&�X�U�Y�H�V��

��

�������W�K���:�H�H�N����

��

�6�X�P�P�D�U�\��

�,�Q���W�R�G�D�\�
�V���G�\�Q�D�P�L�F���Z�R�U�N�S�O�D�F�H�����F�K�D�Q�J�H���R�F�F�X�U�V���U�D�S�L�G�O�\�����:�K�H�U�H���W�K�H�U�H���L�V���F�K�D�Q�J�H����
�W�K�H�U�H���D�O�V�R���L�V���O�H�D�U�Q�L�Q�J�����:�L�W�K���L�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���U�H�S�H�W�L�W�L�R�Q�����Z�R�U�N�H�U�V���O�H�D�U�Q���W�R���S�H�U�I�R�U�P��
�M�R�E�V���P�R�U�H���H�I�I�L�F�L�H�Q�W�O�\���D�Q�G���W�K�H�U�H�E�\���U�H�G�X�F�H���W�K�H���Q�X�P�E�H�U���R�I���G�L�U�H�F�W���O�D�E�R�U���K�R�X�U�V���S�H�U��
�R�Q�D�O���O�H�D�U�Q�L�Q�J���X�Q�L�W�����/�L�N�H���Z�R�U�N�H�U�V�����R�U�J�D�Q�L�]�D�W�L�R�Q�V���O�H�D�U�Q�����2�U�J�D�Q�L�]�D�W�L�R�Q�D�O���O�H�D�U�Q�L�Q�J���L�Q�Y�R�O�Y�H�V��
�J�D�L�Q�L�Q�J���H�[�S�H�U�L�H�Q�F�H���Z�L�W�K���S�U�R�G�X�F�W�V���D�Q�G���S�U�R�F�H�V�V�H�V�����D�F�K�L�H�Y�L�Q�J���J�U�H�D�W�H�U���H�I�I�L�F�L�H�Q�F�\���W�K�U�R�X�J�K��
�D�X�W�R�P�D�W�L�R�Q���D�Q�G���R�W�K�H�U���F�D�S�L�W�D�O���L�Q�Y�H�V�W�P�H�Q�W�V�����D�Q�G���P�D�N�L�Q�J���R�W�K�H�U���L�P�S�U�R�Y�H�P�H�Q�W�V���L�Q��
�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���P�H�W�K�R�G�V���R�U���S�H�U�V�R�Q�Q�H�O�����3�U�R�G�X�F�W�L�Y�L�W�\���L�P�S�U�R�Y�H�P�H�Q�W�V���P�D�\���E�H���J�D�L�Q�H�G��
�I�U�R�P���E�H�W�W�H�U���Z�R�U�N���P�H�W�K�R�G�V�����W�R�R�O�V�����S�U�R�G�X�F�W���G�H�V�L�J�Q�����R�U���V�X�S�H�U�Y�L�V�L�R�Q�����D�V���Z�H�O�O���D�V���I�U�R�P��
�L�Q�G�L�Y�L�G�X�D�O���Z�R�U�N�H�U���O�H�D�U�Q�L�Q�J�����7�K�H�V�H���L�P�S�U�R�Y�H�P�H�Q�W�V���P�H�D�Q���W�K�D�W���H�[�L�V�W�L�Q�J���V�W�D�Q�G�D�U�G�V���P�X�V�W��
�E�H���F�R�Q�W�L�Q�X�D�O�O�\���H�Y�D�O�X�D�W�H�G���D�Q�G���Q�H�Z���R�Q�H�V���V�H�W������
��
��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V����
�7�K�H���W�L�P�H���H�V�W�L�P�D�W�L�R�Q���W�H�F�K�Q�L�T�X�H�V���D�V�V�X�P�H���W�K�D�W���W�K�H���S�U�R�F�H�V�V���L�V���V�W�D�E�O�H�������/�H�D�U�Q�L�Q�J���F�X�U�Y�H��
�D�Q�D�O�\�V�L�V�����W�D�N�H�V���L�Q�W�R���D�F�F�R�X�Q�W���W�K�D�W���O�H�D�U�Q�L�Q�J���W�D�N�H�V���S�O�D�F�H���R�Q���D�Q���R�Q�J�R�L�Q�J���E�D�V�L�V�����V�X�F�K���D�V��
�Z�K�H�Q���Q�H�Z���S�U�R�G�X�F�W�V���R�U���V�H�U�Y�L�F�H�V���D�U�H���L�Q�W�U�R�G�X�F�H�G���I�U�H�T�X�H�Q�W�O�\�����:�L�W�K���L�Q�V�W�U�X�F�W�L�R�Q��
�D�Q�G���U�H�S�H�W�L�W�L�R�Q�����Z�R�U�N�H�U�V���O�H�D�U�Q���W�R���S�H�U�I�R�U�P���M�R�E�V���P�R�U�H���H�I�I�L�F�L�H�Q�W�O�\�����S�U�R�F�H�V�V���L�P�S�U�R�Y�H�P�H�Q�W�V���D�U�H��
�L�G�H�Q�W�L�I�L�H�G�����D�Q�G���E�H�W�W�H�U���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���P�H�W�K�R�G�V���D�U�H���F�U�H�D�W�H�G�����D�Q�G���W�K�H���W�L�P�H���U�H�T�X�L�U�H�G���W�R��
�P�D�Q�X�I�D�F�W�X�U�H���W�K�H���S�U�R�G�X�F�W���L�V���U�H�G�X�F�H�G���������7�K�H�V�H���O�H�D�U�Q�L�Q�J���H�I�I�H�F�W�V���F�D�Q���E�H���D�Q�W�L�F�L�S�D�W�H�G���Z�L�W�K���D��
�O�H�D�U�Q�L�Q�J���F�X�U�Y�H�����D���O�L�Q�H���W�K�D�W���G�L�V�S�O�D�\�V���W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���S�U�R�F�H�V�V�L�Q�J���W�L�P�H���D�Q�G���W�K�H��
�F�X�P�X�O�D�W�L�Y�H���T�X�D�Q�W�L�W�\���R�I���D���S�U�R�G�X�F�W���R�U���V�H�U�Y�L�F�H���S�U�R�G�X�F�H�G�����7�K�H���W�L�P�H���U�H�T�X�L�U�H�G���W�R���S�U�R�G�X�F�H���D��
�X�Q�L�W���R�U���F�U�H�D�W�H���D���V�H�U�Y�L�F�H���G�H�F�U�H�D�V�H�V���D�V���P�R�U�H���X�Q�L�W�V���R�U���F�X�V�W�R�P�H�U�V���D�U�H���S�U�R�F�H�V�V�H�G����

�7�K�H���O�H�D�U�Q�L�Q�J���H�I�I�H�F�W���F�D�Q���E�H���U�H�S�U�H�V�H�Q�W�H�G���E�\���D���O�L�Q�H���F�D�O�O�H�G���D���O�H�D�U�Q�L�Q�J���F�X�U�Y�H�����Z�K�L�F�K���G�L�V�S�O�D�\�V��
�W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���W�K�H���W�R�W�D�O���G�L�U�H�F�W���O�D�E�R�U���S�H�U���X�Q�L�W���D�Q�G���W�K�H���F�X�P�X�O�D�W�L�Y�H��
�T�X�D�Q�W�L�W�\���R�I���D���S�U�R�G�X�F�W���R�U���V�H�U�Y�L�F�H���S�U�R�G�X�F�H�G������
�7�K�H�� �O�H�D�U�Q�L�Q�J�� �F�X�U�Y�H�� �U�H�O�D�W�H�V�� �W�R�� �D�� �U�H�S�H�W�L�W�L�Y�H�� �M�R�E�� �R�U�� �W�D�V�N�� �D�Q�G�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S��
�E�H�W�Z�H�H�Q���H�[�S�H�U�L�H�Q�F�H���D�Q�G���S�U�R�G�X�F�W�L�Y�L�W�\����
�7�K�H���W�L�P�H���U�H�T�X�L�U�H�G���W�R���S�U�R�G�X�F�H���D���X�Q�L�W���G�H�F�U�H�D�V�H�V���D�V���W�K�H���R�S�H�U�D�W�R�U���R�U���I�L�U�P���S�U�R�G�X�F�H�V��
�P�R�U�H���X�Q�L�W�V������
�:�K�H�Q���Z�H���G�H�Y�H�O�R�S���D���O�H�D�U�Q�L�Q�J���F�X�U�Y�H�����Z�H���P�D�N�H���W�K�H���I�R�O�O�R�Z�L�Q�J���D�V�V�X�P�S�W�L�R�Q�V����
�‡���7�K�H���G�L�U�H�F�W���O�D�E�R�U���U�H�T�X�L�U�H�G���W�R���S�U�R�G�X�F�H���W�K�H���Q�������V�W���X�Q�L�W���Z�L�O�O���D�O�Z�D�\�V���E�H���O�H�V�V���W�K�D�Q��
�W�K�H���G�L�U�H�F�W���O�D�E�R�U���U�H�T�X�L�U�H�G���I�R�U���W�K�H���Q�W�K���X�Q�L�W����
�‡���'�L�U�H�F�W���O�D�E�R�U���U�H�T�X�L�U�H�P�H�Q�W�V���Z�L�O�O���G�H�F�U�H�D�V�H���D�W���D���G�H�F�O�L�Q�L�Q�J���U�D�W�H���D�V���F�X�P�X�O�D�W�L�Y�H���S�U�R�G�X�F�W�L�R�Q��
�L�Q�F�U�H�D�V�H�V����
�‡���7�K�H���U�H�G�X�F�W�L�R�Q���L�Q���W�L�P�H���Z�L�O�O���I�R�O�O�R�Z���D�Q���H�[�S�R�Q�H�Q�W�L�D�O���F�X�U�Y�H����
�,�Q���R�W�K�H�U���Z�R�U�G�V�����W�K�H���S�U�R�G�X�F�W�L�R�Q���W�L�P�H���S�H�U���X�Q�L�W���L�V���U�H�G�X�F�H�G���E�\���D���I�L�[�H�G���S�H�U�F�H�Q�W�D�J�H��
�H�D�F�K���W�L�P�H���S�U�R�G�X�F�W�L�R�Q���L�V���G�R�X�E�O�H�G�����:�H���F�D�Q���X�V�H���D���O�R�J�D�U�L�W�K�P�L�F���P�R�G�H�O���W�R���G�U�D�Z���D���O�H�D�U�Q�L�Q�J��
�F�X�U�Y�H�����7�K�H���G�L�U�H�F�W���O�D�E�R�U���U�H�T�X�L�U�H�G���I�R�U���W�K�H��nth. unit, kn, is��
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�� n =K1�J�Õ��
�Z�K�H�U�H���N����� ���G�L�U�H�F�W���O�D�E�R�U���K�R�X�U�V���I�R�U���W�K�H���I�L�U�V�W���X�Q�L�W��
����� ���F�X�P�X�O�D�W�L�Y�H���Q�X�P�E�H�U���R�I���X�Q�L�W�V���S�U�R�G�X�F�H�G��
�E��� �O�R�J��r/log2��
r = learning rate��
��
��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P���R�I���W�K�L�V���V�H�V�V�L�R�Q���L�V���W�R���L�Q�W�U�R�G�X�F�H���V�W�X�G�H�Q�W�V���W�R���W�K�H���F�R�Q�F�H�S�W���R�I���O�H�D�U�Q�L�Q�J���L�Q���D��
�F�R�P�S�D�Q�\�¶�V���H�Q�Y�L�U�R�Q�P�H�Q�W�����6�S�H�F�L�D�O���H�P�S�K�D�V�L�V���L�V���J�L�Y�H�Q���R�Q���W�K�H���X�V�D�J�H���R�I���O�H�D�U�Q�L�Q�J���F�X�U�Y�H�V���L�Q��
�H�V�W�L�P�D�W�L�Q�J���P�D�Q�X�I�D�F�W�X�U�L�Q�J���F�R�V�W��������
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

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

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

��

�.�H�\���:�R�U�G�V��

�/�H�D�U�Q�L�Q�J��
�R�U�J�D�Q�L�]�D�W�L�R�Q��

�/�H�D�U�Q�L�Q�J��
�F�X�U�Y�H�V��

�0�D�Q�X�I�D�F�W�X�U�L�Q�J��
�F�R�V�W��

�/�H�D�U�Q�L�Q�J��
�U�D�W�H��

�8�Q�L�W���F�R�V�W���� �/�R�J�D�U�L�W�K�P�L�F��
�P�R�G�H�O��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�$�V���D���E�D�V�L�F���V�R�X�U�F�H���W�K�H���I�R�O�O�R�Z�L�Q�J���E�R�R�N���L�V���X�V�H�G������
�2�S�H�U�D�W�L�R�Q�V���0�D�Q�D�J�H�P�H�Q�W��
�3�5�2�&�(�6�6�(�6���$�1�'���6�8�3�3�/�<���&�+�$�,�1�6�����*�/�2�%�$�/���(�'�,�7�,�2�1��
�/�(�(���-�����.�5�$�-�(�:�6�.�,����
�/�$�5�5�<���3�����5�,�7�=�0�$�1����
�0�$�1�2�-���.�����0�$�/�+�2�7�5�$����
�3�(�$�5�6�2�1��
�7�K�H���E�R�R�N���L�V���D�Q���(���%�R�R�N���H�Q�U�L�F�K�H�G���Z�L�W�K���F�D�V�H�V�����H�[�D�P�S�O�H�V���D�Q�G���T�X�H�V�W�L�R�Q�V��

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

��
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1���$��
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��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H������������

�$���P�D�Q�X�I�D�F�W�X�U�H�U���R�I���G�L�H�V�H�O���O�R�F�R�P�R�W�L�Y�H�V���Q�H�H�G�V�����������������K�R�X�U�V���W�R���S�U�R�G�X�F�H���W�K�H���I�L�U�V�W���X�Q�L�W����
�%�D�V�H�G���R�Q���S�D�V�W���H�[�S�H�U�L�H�Q�F�H���Z�L�W�K���V�L�P�L�O�D�U���S�U�R�G�X�F�W�V�����W�K�H���U�D�W�H���R�I���O�H�D�U�Q�L�Q�J���L�V���������S�H�U�F�H�Q�W����

�5�H�T�X�L�U�H�G����

�8�V�H���W�K�H���O�R�J�D�U�L�W�K�P�L�F���P�R�G�H�O���W�R���H�V�W�L�P�D�W�H���W�K�H���G�L�U�H�F�W���O�D�E�R�U���U�H�T�X�L�U�H�G���I�R�U���W�K�H�������W�K���G�L�H�V�H�O��
�O�R�F�R�P�R�W�L�Y�H���D�Q�G���W�K�H���F�X�P�X�O�D�W�L�Y�H���D�Y�H�U�D�J�H���Q�X�P�E�H�U���R�I���O�D�E�R�U���K�R�X�U�V���S�H�U���X�Q�L�W���I�R�U���W�K�H���I�L�U�V�W��������
�X�Q�L�W�V����

�(�[�H�U�F�L�V�H������������

�7�K�H���P�D�Q�D�J�H�U���R�I���D���F�X�V�W�R�P���P�D�Q�X�I�D�F�W�X�U�H�U���K�D�V���M�X�V�W���U�H�F�H�L�Y�H�G���D���S�U�R�G�X�F�W�L�R�Q���V�F�K�H�G�X�O�H���I�R�U���D�Q��
�R�U�G�H�U���I�R�U���������O�D�U�J�H���W�X�U�E�L�Q�H�V�����2�Y�H�U���W�K�H���Q�H�[�W�������P�R�Q�W�K�V�����W�K�H���F�R�P�S�D�Q�\���L�V���W�R���S�U�R�G�X�F�H��������������������
�������D�Q�G���������W�X�U�E�L�Q�H�V�����U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H���I�L�U�V�W���X�Q�L�W���W�R�R�N�����������������G�L�U�H�F�W���O�D�E�R�U���K�R�X�U�V�����D�Q�G��
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Page 11 of 53 
 

Exercise 2.1 (non graded) 

What are the various definitions of CSR? How do they differ from each other? 

Recommended number of work hours for the student: 15 hours 



















https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sangle%2C+Shirish
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organization studies, economics and sociology, the book leads one to theoretically and 
practically rethink CSR, a movement that has developed into a strong and rich 
institutional domain since the mid 1990s. Through 14 chapters, the book shows the 
complexity, diversity and progression of the institutional work performed by a large 
number of individual and organizational actors in specialized networks to develop this 
strategic field. Central to this book are: the core issues associated with the field of 
CSR; recent advances in the development, dissemination and implementation of public 
and private standards of social responsibility; the pressing challenges of developing 
sustainable strategies of value creation in the face of global warming and 
underdevelopment; and finally, examples of how CSR has been implemented and 
institutionalized within business organizations with special attention to the role played 
by a variety of social actors in organizational change. Conceived as a movement, 
corporate social responsibility spearheads a transformation project challenging 
traditional and outmoded forms of corporate governance that frequently pose 
troublesome ethical issues. From this standpoint, Corporate Social Responsibility and 
Corporate Change will serve as a reference point for academics, researchers, 

managers and practitioners. 

Daniel Arenas, Josep M. Lozano and Laura Albareda (2009), The Role of NGOs in 
CSR: Mutual Perceptions Among Stakeholders, Journal of Business Ethics, Vol.88, 1,  

pp, 177-197. 

Supplementary Sources/Material 

NONE 

Self-Assessment Exercises/Activities 

Exercise 6.1 (non graded) 

Briefly explain how NGOs, CSOs and CSR are related. 

Recommended number of work hours for the student: 15 hours. 

 













https://www.emeraldinsight.com/author/Jamali%2C+Dima






https://www.emeraldinsight.com/author/Rahman+Belal%2C+Ataur
https://www.emeraldinsight.com/author/Momin%2C+Mahmood










http://etisalat.com.ng/corporate-social-responsibility/


https://www.fidelitybank.ng/corporate-social-responsibility/
http://www.wemabank.com/csr-@-wema/initiatives/
https://www.zenithbank.com/CSRGallery.aspx?id=Sports
http://www.actionaid.org/nigeria
http://www.kpmg.com/ng/en/pages/default.aspx
http://gtbank.com/corporate-citizenship/corporate-social-responsibility/49-media/gtbank-in-the-news


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Norman%20S%20Wright&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Hadyn%20Bennett&eventCode=SE-AU
https://www.cambridge.org/core/journals/journal-of-management-and-organization/volume/F798BA60E43C1401235DB702C96556A8
https://www.cambridge.org/core/journals/journal-of-management-and-organization/issue/educating-for-sustainability-and-csr-what-is-the-role-of-business-schools/DF28E1F31F19C17E4E8B99F972AFA099
https://www.cambridge.org/core/journals/journal-of-management-and-organization/issue/educating-for-sustainability-and-csr-what-is-the-role-of-business-schools/DF28E1F31F19C17E4E8B99F972AFA099
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Self-Assessment Exercises/Activities 

Exercise 12.1 (non graded) 

Assume you are a manager: Describe how you would create your personal code of 
ethics. Based on what? 

 

Recommended number of work hours for the student: 15 hours









https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=O.+C.+Ferrell&search-alias=books&field-author=O.+C.+Ferrell&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=John+Fraedrich&search-alias=books&field-author=John+Fraedrich&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&text=Ferrell&search-alias=books&field-author=Ferrell&sort=relevancerank
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FINAL TELECONFERENCE/GROUP CONSULTATION MEETING 

During this final teleconference, students are informed about the format of the final 
exam (e.g. multiple-choice questions, short or long answers, case studies, etc.) and if 
the exam will be open-book or not. 
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TITLE: 

FINAL EXAM 

 

(14th week) 

 

Recommended number of work hours for the student:  Approximately 50 hours.  
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commentators expect that China, with growing economic development, will see a rise in 
CSR oriented regulation in the next few years. 

Title: CSR and Sustainability 

11th Week) 

Exercise 11.1 

Sustainability is responsibility for the impact that the organization exerts on its 

surroundings, in business, environmental and social terms. Conscious management of 
the impact translates into lower costs, improved external relations and better managed 
risks. Sustainability is skilled positioning of the organization in the economic reality, 
taking account of the social and economic challenges, environmental opportunities and 
threats. The awareness that the organization functions within a broader framework, 
amid complex interrelations with many stakeholder groups, allows it to get ready and 
make use of the opportunities linked with sustainability. Sustainability is awareness that 
each entity is surrounded by stakeholders. Building and cultivating good relations with 

stakeholders based on engagement and dialogue is crucial, because it not only affects 
the possibilities to manage risks, but also supports development and gives the 
organization a competitive edge. Sustainability is transformation and development of 
the organization as well as creation of its long-term value based on innovation as well 
as intellectual and relation capital. CSR contributes to sustainability for both the internal 
and the external environments.  

 

Title: Personal Ethics for Decision Making in Business 

12th Week) 

Exercise 12.1 

Based on their own values, students will develop a personal code of ethics and visualize 
themselves as managers who are asked to make an ethical business decision. They 
can depend on what has been discussed during Week 12. This is a very subjective 
exercise.  





























http://www.kallipos.gr/






https://www.alumil.com/greece/corporate/about-us/corporate-social-responsibility




https://www.alumil.com/greece/corporate/about-us/corporate-social-responsibility


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sangle,+Shirish






https://www.alumil.com/greece/corporate/about-us/corporate-social-responsibility














https://www.emeraldinsight.com/author/Jamali,+Dima






https://www.emeraldinsight.com/author/Rahman+Belal,+Ataur
https://www.emeraldinsight.com/author/Momin,+Mahmood








http://www.dgepcd.gov.cy/dgepcd/dgepcd.nsf/page48_gr/page48_gr?OpenDocument








http://etisalat.com.ng/corporate-social-responsibility/
https://www.fidelitybank.ng/corporate-social-responsibility/
http://www.wemabank.com/csr-@-wema/initiatives/
https://www.zenithbank.com/CSRGallery.aspx?id=Sports
http://www.actionaid.org/nigeria
http://www.kpmg.com/ng/en/pages/default.aspx


http://gtbank.com/corporate-citizenship/corporate-social-responsibility/49-media/gtbank-in-the-news


https://www.cambridge.org/core/search?filters%5bauthorTerms%5d=Norman%20S%20Wright&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5bauthorTerms%5d=Hadyn%20Bennett&eventCode=SE-AU
https://www.cambridge.org/core/journals/journal-of-management-and-organization/volume/F798BA60E43C1401235DB702C96556A8
https://www.cambridge.org/core/journals/journal-of-management-and-organization/issue/educating-for-sustainability-and-csr-what-is-the-role-of-business-schools/DF28E1F31F19C17E4E8B99F972AFA099
https://www.cambridge.org/core/journals/journal-of-management-and-organization/issue/educating-for-sustainability-and-csr-what-is-the-role-of-business-schools/DF28E1F31F19C17E4E8B99F972AFA099














https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=O.+C.+Ferrell&search-alias=books&field-author=O.+C.+Ferrell&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=John+Fraedrich&search-alias=books&field-author=John+Fraedrich&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&text=Ferrell&search-alias=books&field-author=Ferrell&sort=relevancerank
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�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�%�\���W�K�H���H�Q�G���R�I���W�K�H���V�H�V�V�L�R�Q�����W�K�H���W�U�D�L�Q�H�H�V���V�K�D�O�O���E�H���D�E�O�H���W�R������

�x�� �,�G�H�Q�W�L�I�\���W�K�H���R�U�J�D�Q�L�]�D�W�L�R�Q���D�Q�G���F�R�P�S�R�V�L�W�L�R�Q���R�I���W�K�H���S�U�R�M�H�F�W���W�H�D�P����
�x�� �(�[�S�D�Q�G���R�Q���3�U�R�M�H�F�W���/�L�I�H���F�\�F�O�H���S�K�D�V�H�V��
�x�� �,�O�O�X�V�W�U�D�W�H���W�K�H���X�V�D�J�H���R�I���S�U�R�M�H�F�W���E�U�H�D�N�G�R�Z�Q���V�W�U�X�F�W�X�U�H��
�x�� �&�U�H�D�W�H���*�D�Q�W���F�K�D�U�W�V��
�x�� �$�S�S�O�\���*�D�Q�W���F�K�D�U�W���L�Q���S�U�R�M�H�F�W���S�O�D�Q�Q�L�Q�J���D�Q�G���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q����

��

�.�H�\���:�R�U�G�V��

�7�H�D�P��
�E�X�L�O�G�L�Q�J��

�7�H�D�P���U�R�O�H�V�� �:�R�U�N��
�%�U�H�D�N�G�R�Z�Q��

�*�D�Q�W���&�K�D�U�W�V �3�U�R�M�H�F�W���/�L�I�H��
�&�\�F�O�H��

�3�U�R�M�H�F�W��
�S�O�D�Q�Q�L�Q�J��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�3�U�R�M�H�F�W���0�D�Q�D�J�H�P�H�Q�W�����7�K�H���0�D�Q�D�J�H�U�L�D�O���3�U�R�F�H�V�V���±���&�O�L�I�I�R�U�G��
�*�U�D�\�����(�U�L�N���/�D�U�V�R�Q���0�F���*�U�D�Z���+�L�O�O����

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

��
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�3�U�R�M�H�F�W���0�D�Q�D�J�H�P�H�Q�W�����$�G�U�L�H�Q�Q�H���:�D�W�W��
�%�&�F�D�P�S�X�V��
�7�K�L�V���E�R�R�N���F�R�Y�H�U�V���W�K�H���E�D�V�L�F�V���R�I���S�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W�����7�K�L�V���L�Q�F�O�X�G�H�V���W�K�H���S�U�R�F�H�V�V���R�I��
�L�Q�L�W�L�D�W�L�R�Q�����S�O�D�Q�Q�L�Q�J�����H�[�H�F�X�W�L�R�Q�����F�R�Q�W�U�R�O���D�Q�G���F�O�R�V�H���R�X�W���W�K�D�W���D�O�O���S�U�R�M�H�F�W�V���V�K�D�U�H����

��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��
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�(�[�H�U�F�L�V�H����������

�%�U�L�H�I�O�\���G�H�V�F�U�L�E�H���Z�K�D�W���K�D�S�S�H�Q�V���L�Q���H�D�F�K���R�I���W�K�H���I�L�Y�H���S�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W���S�U�R�F�H�V�V���J�U�R�X�S�V��
���L�Q�L�W�L�D�W�L�Q�J�����S�O�D�Q�Q�L�Q�J�����H�[�H�F�X�W�L�Q�J�����P�R�Q�L�W�R�U�L�Q�J���D�Q�G���F�R�Q�W�U�R�O�O�L�Q�J�����D�Q�G���F�O�R�V�L�Q�J�������:�K�D�W���W�\�S�H�V���R�I��
�D�F�W�L�Y�L�W�L�H�V���R�F�F�X�U���E�H�I�R�U�H���L�Q�L�W�L�D�W�L�Q�J���D���S�U�R�M�H�F�W�"��

��

�(�[�H�U�F�L�V�H�������������J�U�D�G�H�G���±�������P�D�U�N�V����

�$���S�U�R�M�H�F�W���F�R�P�S�U�L�V�H�V���W�K�H���I�R�O�O�R�Z�L�Q�J���D�F�W�L�Y�L�W�L�H�V����
��

�$�F�W�L�Y�L�W�\��Immediate 
Predecessors��

Activit y��
Time 
(days)��

�$�� ���� ������
�%�� ���� ����
�&�� �$�� ������
�'�� �$�����%�� ������
�(�� �&�����'�� ������
�)�� �'�� ������
�*�� �(�����)�� ������

��

�5�H�T�X�L�U�H�G������

�D���� �&�R�Q�V�W�U�X�F�W���D���*�D�Q�W�W���F�K�D�U�W���Z�K�L�F�K���Z�L�O�O���S�U�R�Y�L�G�H���D�Q���R�Y�H�U�Y�L�H�Z���R�I���W�K�H���S�O�D�Q�Q�H�G���S�U�R�M�H�F�W������
�E���� �+�R�Z���V�R�R�Q���F�R�X�O�G���W�K�H���S�U�R�M�H�F�W���E�H���F�R�P�S�O�H�W�H�G�"��
�F���� �:�K�L�F�K�� �D�F�W�L�Y�L�W�L�H�V�� �Q�H�H�G�� �W�R�� �E�H�� �F�R�P�S�O�H�W�H�G�� �R�Q�� �W�L�P�H�� �L�Q�� �R�U�G�H�U�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �W�K�H�� �S�U�R�M�H�F�W�� �L�V��

�F�R�P�S�O�H�W�H�G���D�V���V�R�R�Q���D�V���S�R�V�V�L�E�O�H�"��
��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W��

�$�S�S�U�R�[�L�P�D�W�H�O�\���������K�R�X�U�V����

� � � �
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�7�,�7�/�(�����5�H�V�R�X�U�F�H�V���3�O�D�Q�Q�L�Q�J���±���5�H�V�R�X�U�F�H�V���V�P�R�R�W�K�L�Q�J����

��

�����W�K���:�H�H�N����

�6�X�P�P�D�U�\��

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

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�7�H�F�K�Q�L�F�D�O���F�R�Q�V�W�U�D�L�Q�W�V���D�Q�G���U�H�V�R�X�U�F�H���F�R�Q�V�W�U�D�L�Q�W�V���D�U�H���L�G�H�Q�W�L�I�L�H�G���D�V���S�R�W�H�Q�W�L�D�O���O�L�P�L�W�L�Q�J���I�D�F�W�R�U�V��
�W�R���W�K�H���D�F�F�R�P�S�O�L�V�K�P�H�Q�W���R�I���D���S�U�R�M�H�F�W�¶�V���G�H�O�L�Y�H�U�D�E�O�H�V�����3�U�R�M�H�F�W���F�R�Q�V�W�U�D�L�Q�W�V���L�P�S�H�G�H���R�U���G�H�O�D�\��
�W�K�H���V�W�D�U�W���R�I���D�F�W�L�Y�L�W�L�H�V�����7�K�L�V���F�R�X�O�G���U�H�V�X�O�W���L�Q���D���U�H�G�X�F�W�L�R�Q���L�Q���V�O�D�F�N���V�K�R�Z�Q���R�Q���W�K�H���S�O�D�Q�Q�H�G��
�Q�H�W�Z�R�U�N�����D���G�H�F�U�H�D�V�H���L�Q���V�F�K�H�G�X�O�L�Q�J���I�O�H�[�L�E�L�O�L�W�\�����D���S�R�V�V�L�E�O�H���G�H�F�U�H�D�V�H���L�Q���W�K�H���Q�X�P�E�H�U���R�I��
�S�D�U�D�O�O�H�O���D�F�W�L�Y�L�W�L�H�V�����D�Q���L�Q�F�U�H�D�V�H���L�Q���W�K�H���O�L�N�H�O�L�K�R�R�G���R�I���G�H�O�D�\�L�Q�J���W�K�H���S�U�R�M�H�F�W����

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

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

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

��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P���R�I���W�K�L�V���V�H�V�V�L�R�Q���L�V���W�R���H�[�S�R�V�H���W�K�H���V�W�X�G�H�Q�W�V���R�Q���W�K�H���F�R�Q�F�H�S�W���R�Q���U�H�V�R�X�U�F�H�V��
�F�R�Q�V�W�U�D�L�Q�V���D�Q�G���H�[�S�D�Q�G���R�Q���W�K�H���U�H�V�R�X�U�F�H���V�P�R�R�W�K�L�Q�J���W�H�F�K�Q�L�T�X�H�V���D�Q�G���S�U�R�F�H�V�V�H�V������
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��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��
�%�\���W�K�H���H�Q�G���R�I���W�K�H���V�H�V�V�L�R�Q���W�K�H���V�W�X�G�H�Q�W�V���V�K�R�X�O�G���E�H���D�E�O�H���W�R������

�x�� �$�V�V�H�V�V���W�K�H���W�H�F�K�Q�L�F�D�O���D�Q�G���U�H�V�R�X�U�F�H���F�R�Q�V�W�U�D�L�Q�W�V���D�Q�G���W�K�H�L�U���L�P�S�D�F�W���R�Q���D���S�U�R�M�H�F�W������
�x�� �'�H�W�H�U�P�L�Q�H���U�H�V�R�X�U�F�H���V�F�K�H�G�X�O�L�Q�J���S�U�R�E�O�H�P�V���D�Q�G���D�V�V�H�V�V���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�L�P�H��
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�7�K�H���U�H�D�O�L�W�\���R�I���S�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W���L�V���W�K�D�W���W�K�H�U�H���D�U�H���D�O�Z�D�\�V���F�R�V�W�±�W�L�P�H���W�U�D�G�H���R�I�I�V�����)�R�U��
�H�[�D�P�S�O�H�����D���S�U�R�M�H�F�W���F�D�Q���R�I�W�H�Q���E�H���F�R�P�S�O�H�W�H�G���H�D�U�O�L�H�U���W�K�D�Q���V�F�K�H�G�X�O�H�G���E�\���K�L�U�L�Q�J���P�R�U�H��
�Z�R�U�N�H�U�V���R�U���U�X�Q�Q�L�Q�J���H�[�W�U�D���V�K�L�I�W�V�����6�X�F�K���D�F�W�L�R�Q�V���F�R�X�O�G���E�H���D�G�Y�D�Q�W�D�J�H�R�X�V���L�I���V�D�Y�L�Q�J�V���R�U��
�D�G�G�L�W�L�R�Q�D�O���U�H�Y�H�Q�X�H�V���D�F�F�U�X�H���I�U�R�P���F�R�P�S�O�H�W�L�Q�J���W�K�H���S�U�R�M�H�F�W���H�D�U�O�\����Total project costs �D�U�H���W�K�H��
�V�X�P���R�I���G�L�U�H�F�W���F�R�V�W�V�����L�Q�G�L�U�H�F�W���F�R�V�W�V�����D�Q�G���S�H�Q�D�O�W�\���F�R�V�W�V�����7�K�H�V�H���F�R�V�W�V���D�U�H���G�H�S�H�Q�G�H�Q�W���H�L�W�K�H�U��
�R�Q���D�F�W�L�Y�L�W�\���W�L�P�H�V���R�U���R�Q���S�U�R�M�H�F�W���F�R�P�S�O�H�W�L�R�Q���W�L�P�H����
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�S�U�R�M�H�F�W���P�D�Q�D�J�H�U���P�D�\���F�R�Q�V�L�G�H�U��crashing�����R�U���H�[�S�H�G�L�W�L�Q�J�����V�R�P�H���D�F�W�L�Y�L�W�L�H�V���W�R���U�H�G�X�F�H���R�Y�H�U�D�O�O��
�S�U�R�M�H�F�W���F�R�P�S�O�H�W�L�R�Q���W�L�P�H���D�Q�G���W�R�W�D�O���S�U�R�M�H�F�W���F�R�V�W�V����
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�W�K�H�Q���W�R���X�Q�G�H�U�V�W�D�Q�G���K�R�Z���W�K�H���,�Q�W�H�U�Q�H�W���F�D�Q���E�H���X�V�H�G���Z�L�W�K�L�Q���W�K�L�V���I�U�D�P�H�Z�R�U�N���W�R���G�H�Y�H�O�R�S���Q�H�Z��
�E�X�V�L�Q�H�V�V�H�V�����:�K�D�W���S�X�Q�G�L�W�V���Q�R�Z���V�D�\���D�E�R�X�W���W�K�H���,�Q�W�H�U�Q�H�W���L�V�����³�7�K�H���,�Q�W�H�U�Q�H�W���F�K�D�Q�J�H�G��
�H�Y�H�U�\�W�K�L�Q�J�����H�[�F�H�S�W���W�K�H���U�X�O�H�V���R�I���E�X�V�L�Q�H�V�V���´��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�.�H�\���3�R�L�Q�W�V 
Business Models. �2�Q�H���R�I���W�K�H���P�R�V�W���D�E�X�V�H�G���S�K�U�D�V�H�V���L�Q���W�K�H���H���F�R�P�P�H�U�F�H���O�H�[�L�F�R�Q���L�V��
�³�E�X�V�L�Q�H�V�V���P�R�G�H�O���´���3�X�W���V�L�P�S�O�\�����D���E�X�V�L�Q�H�V�V���P�R�G�H�O���L�V���D���S�O�D�Q���I�R�U���P�D�N�L�Q�J���P�R�Q�H�\�����/�L�N�H���D�O�O��
�P�R�G�H�O�V�����D���E�X�V�L�Q�H�V�V���P�R�G�H�O���K�D�V���V�H�Y�H�U�D�O���F�R�P�S�R�Q�H�Q�W�V���W�K�D�W���Z�H���G�H�V�F�U�L�E�H���L�Q���6�H�F�W�L�R�Q������������
�Y�D�O�X�H���S�U�R�S�R�V�L�W�L�R�Q�����U�H�Y�H�Q�X�H���P�R�G�H�O�����P�D�U�N�H�W���R�S�S�R�U�W�X�Q�L�W�\�����F�R�P�S�H�W�L�W�L�Y�H���H�Q�Y�L�U�R�Q�P�H�Q�W����
�F�R�P�S�H�W�L�W�L�Y�H���D�G�Y�D�Q�W�D�J�H�����P�D�U�N�H�W���V�W�U�D�W�H�J�\�����R�U�J�D�Q�L�]�D�W�L�R�Q�D�O���G�H�Y�H�O�R�S�P�H�Q�W�����D�Q�G���P�D�Q�D�J�H�P�H�Q�W��
�W�H�D�P�����6�W�X�G�H�Q�W�V���Q�H�H�G���W�R���K�D�Y�H���D���J�R�R�G���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���H�D�F�K���R�I���W�K�H�V�H���H�O�H�P�H�Q�W�V����

Raising Capital. �7�K�L�V���V�H�F�W�L�R�Q���S�U�R�Y�L�G�H�V���D�Q���R�Y�H�U�Y�L�H�Z���R�I���W�K�H���S�U�L�P�D�U�\���Z�D�\�V���W�K�D�W���H��
�F�R�P�P�H�U�F�H���V�W�D�U�W�X�S�V���U�D�L�V�H���F�D�S�L�W�D�O�����L�Q�F�O�X�G�L�Q�J���V�H�H�G���F�D�S�L�W�D�O�����L�Q�F�X�E�D�W�R�U�V�����D�Q�J�H�O���L�Q�Y�H�V�W�R�U�V����
�Y�H�Q�W�X�U�H���F�D�S�L�W�D�O���L�Q�Y�H�V�W�R�U�V���D�Q�G���F�U�R�Z�G�I�X�Q�G�L�Q�J�����D���Q�H�Z���P�H�W�K�R�G���U�H�F�H�Q�W�O�\���H�Q�D�E�O�H�G���E�\���W�K�H��
�-�X�P�S�V�W�D�U�W���2�X�U���%�X�V�L�Q�H�V�V���6�W�D�U�W�X�S�V�����-�2�%�6�����$�F�W������

E-commerce Business Models. �:�L�W�K���V�H�Y�H�U�D�O���P�L�O�O�L�R�Q���F�R�P�P�H�U�F�L�D�O���Z�H�E�V�L�W�H�V���W�R���F�R�Q�V�L�G�H�U����
�W�K�H�U�H���L�V���D���Y�D�V�W���Y�D�U�L�H�W�\���R�I���H���F�R�P�P�H�U�F�H���E�X�V�L�Q�H�V�V���P�R�G�H�O�V�����0�D�Q�\���I�L�U�P�V���S�X�U�V�X�H���P�X�O�W�L�S�O�H��
�E�X�V�L�Q�H�V�V���P�R�G�H�O�V���D�W���R�Q�F�H�����1�H�Y�H�U�W�K�H�O�H�V�V�����W�K�H�U�H���F�O�H�D�U�O�\���D�U�H���G�R�P�L�Q�D�Q�W���S�D�W�W�H�U�Q�V���W�R���D�O�O���W�K�L�V��
�Y�D�U�L�H�W�\���R�Q���W�K�H���:�H�E�����:�H���G�H�V�F�U�L�E�H���V�H�Y�H�Q���G�L�I�I�H�U�H�Q�W���D�Q�G���W�\�S�L�F�D�O���H���F�R�P�P�H�U�F�H���%���&���E�X�V�L�Q�H�V�V��
�P�R�G�H�O�V���L�Q���6�H�F�W�L�R�Q�������������(���W�D�L�O�H�U�V�����&�R�P�P�X�Q�L�W�\���3�U�R�Y�L�G�H�U�V�����L�Q�F�O�X�G�L�Q�J���V�R�F�L�D�O���Q�H�W�Z�R�U�N�V������
�&�R�Q�W�H�Q�W���3�U�R�Y�L�G�H�U�V�����3�R�U�W�D�O�V�����7�U�D�Q�V�D�F�W�L�R�Q���%�U�R�N�H�U�V�����0�D�U�N�H�W���&�U�H�D�W�R�U�V�����D�Q�G���6�H�U�Y�L�F�H��
�3�U�R�Y�L�G�H�U�V������

B2B Models. �%���%���H���F�R�P�P�H�U�F�H���L�V���V�H�Y�H�U�D�O���R�U�G�H�U�V���R�I���P�D�J�Q�L�W�X�G�H���O�D�U�J�H�U���W�K�D�Q���%���&���H��
�F�R�P�P�H�U�F�H�����,�Q���6�H�F�W�L�R�Q�������������Z�H���G�H�V�F�U�L�E�H���W�K�H���P�D�M�R�U���J�H�Q�H�U�L�F���W�\�S�H�V���R�I���%���%���H���F�R�P�P�H�U�F�H�����H��
�G�L�V�W�U�L�E�X�W�R�U�V�����H���S�U�R�F�X�U�H�P�H�Q�W���F�R�P�S�D�Q�L�H�V�����H�[�F�K�D�Q�J�H�V�����L�Q�G�X�V�W�U�\���F�R�Q�V�R�U�W�L�D�����D�Q�G���S�U�L�Y�D�W�H��
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�L�Q�G�X�V�W�U�L�D�O���Q�H�W�Z�R�U�N�V�����(�D�F�K���R�I���W�K�H�V�H���P�R�G�H�O�V���K�D�V���D���G�L�V�W�L�Q�F�W���U�H�Y�H�Q�X�H���P�R�G�H�O�����G�H�V�F�U�L�E�H�G��
�I�X�U�W�K�H�U���L�Q���7�D�E�O�H������������

How E-commerce Changes Business.���,�Q���6�H�F�W�L�R�Q�������������Z�H���O�R�R�N���D�W���K�R�Z���H���F�R�P�P�H�U�F�H���F�D�Q��
�F�K�D�Q�J�H���E�X�V�L�Q�H�V�V���L�Q���W�K�U�H�H���P�D�M�R�U���D�U�H�D�V����

�”�� �,�Q�G�X�V�W�U�\���6�W�U�X�F�W�X�U�H��
�”�� �,�Q�G�X�V�W�U�\���9�D�O�X�H���&�K�D�L�Q��
�”�� �)�L�U�P���9�D�O�X�H���&�K�D�L�Q��

�)�L�Q�D�O�O�\�����H���F�R�P�P�H�U�F�H���D�Q�G���W�K�H���,�Q�W�H�U�Q�H�W���F�D�Q���F�K�D�Q�J�H���E�X�V�L�Q�H�V�V���V�W�U�D�W�H�J�L�H�V���E�\���D�O�O�R�Z�L�Q�J���W�K�H��
�I�L�U�P���W�R���G�H�Y�H�O�R�S���Q�H�Z���Z�D�\�V���R�I���G�L�I�I�H�U�H�Q�W�L�D�W�L�Q�J���L�W�V���S�U�R�G�X�F�W�V���L�Q���W�K�H���P�D�U�N�H�W�S�O�D�F�H�����O�R�Z�H�U�L�Q�J��
�F�R�V�W�V�����R�U���F�K�D�Q�J�L�Q�J���W�K�H���V�F�R�S�H���R�I���L�W�V���R�S�H�U�D�W�L�R�Q�V�����)�R�U���L�Q�V�W�D�Q�F�H�����'�H�O�O���X�V�H�V���H���F�R�P�P�H�U�F�H���D�V���D��
�Z�D�\���R�I���D�F�K�L�H�Y�L�Q�J���O�R�Z�H�U���F�R�V�W�V���L�Q���W�K�H���3�&���E�X�V�L�Q�H�V�V���D�Q�G���K�D�V���F�U�H�D�W�H�G���D�Q���H�Q�W�L�U�H�O�\���Q�H�Z���Z�D�\���R�I��
�R�U�J�D�Q�L�]�L�Q�J���O�D�U�J�H���V�F�D�O�H���S�U�R�G�X�F�W�L�R�Q�²�E�X�L�O�G���W�R���R�U�G�H�U������

��

��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�x�� �%�X�V�L�Q�H�V�V���0�R�G�H�O�V��
�x�� �5�D�L�V�L�Q�J���&�D�S�L�W�D�O��
�x�� �(���F�R�P�P�H�U�F�H���%�X�V�L�Q�H�V�V���0�R�G�H�O�V��
�x�� �%���%���0�R�G�H�O�V��
�x�� �+�R�Z���(���F�R�P�P�H�U�F�H���&�K�D�Q�J�H�V���%�X�V�L�Q�H�V�V��

��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�”�� �$�Q�D�O�\�V�H���W�K�H���N�H�\���F�R�P�S�R�Q�H�Q�W�V���R�I���H���F�R�P�P�H�U�F�H���E�X�V�L�Q�H�V�V���P�R�G�H�O�V����
�”�� �(�Y�D�O�X�D�W�H���W�K�H���P�D�M�R�U���%���&���E�X�V�L�Q�H�V�V���P�R�G�H�O�V����
�”�� �(�Y�D�O�X�D�W�H���W�K�H���P�D�M�R�U���%���%���E�X�V�L�Q�H�V�V���P�R�G�H�O�V����
�”�� �$�Q�D�O�\�V�H���N�H�\���E�X�V�L�Q�H�V�V���F�R�Q�F�H�S�W�V���D�Q�G���V�W�U�D�W�H�J�L�H�V���D�S�S�O�L�F�D�E�O�H���W�R���H���F�R�P�P�H�U�F�H��

�.�H�\���:�R�U�G�V��

�D�G�Y�H�U�W�L�V�L�Q�J��
�U�H�Y�H�Q�X�H��
�P�R�G�H�O������

�D�I�I�L�O�L�D�W�H��
�U�H�Y�H�Q�X�H��
�P�R�G�H�O��

�%���%���V�H�U�Y�L�F�H��
�S�U�R�Y�L�G�H�U��

�G�L�J�L�W�D�O��
�G�L�V�U�X�S�W�L�R�Q��

�E�X�V�L�Q�H�V�V��
�V�W�U�D�W�H�J�\��

�H��
�F�R�P�P�H�U�F�H��
�E�X�V�L�Q�H�V�V��
�P�R�G�H�O��

��

��
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�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�D�U�R�O���*�X�H�U�F�L�R���7�U�D�Y�H�U���D�Q�G���.�H�Q�Q�H�W�K���&�����/�D�X�G�R�Q�������������������(���F�R�P�P�H�U�F�H����
�E�X�V�L�Q�H�V�V�����W�H�F�K�Q�R�O�R�J�\�����V�R�F�L�H�W�\�����3�H�D�U�V�R�Q���8�.������
�7�K�L�V���E�R�R�N���L�O�O�X�V�W�U�D�W�H�V���W�K�H���Y�D�U�L�H�W�\���R�I���Z�D�\�V���W�K�D�W���W�K�H���,�Q�W�H�U�Q�H�W�����:�H�E�����D�Q�G���P�R�E�L�O�H���S�O�D�W�I�R�U�P��
�F�D�Q���E�H���X�V�H�G���W�R���E�X�L�O�G���Q�H�Z���E�X�V�L�Q�H�V�V���I�L�U�P�V�²�I�L�U�P�V���W�K�D�W���J�H�Q�H�U�D�W�H���U�H�Y�H�Q�X�H���D�Q�G���K�R�S�H�I�X�O�O�\��
�D���S�U�R�I�L�W����
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�R�Q�H��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�������������Q�R�Q���J�U�D�G�H�G����

�'�H�V�F�U�L�E�H���D�Q�G���F�U�L�W�L�F�D�O�O�\���H�Y�D�O�X�D�W�H���W�K�H���I�L�Y�H���S�U�L�P�D�U�\���U�H�Y�H�Q�X�H���P�R�G�H�O�V���X�V�H�G���E�\���H���F�R�P�P�H�U�F�H��
�I�L�U�P�V����

��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V���� ��
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�7�,�7�/�(�����%�X�L�O�G�L�Q�J���D�Q���(���F�R�P�P�H�U�F�H���E�X�V�L�Q�H�V�V���S�U�H�V�H�Q�F�H�����:�H�E�V�L�W�H�V�����0�R�E�L�O�H���6�L�W�H�V�����D�Q�G���$�S�S�V��

��

�����U�G���:�H�H�N����

�6�X�P�P�D�U�\��

�7�K�L�V���F�K�D�S�W�H�U���Z�D�O�N�V���V�W�X�G�H�Q�W�V���W�K�U�R�X�J�K���W�K�H���J�H�Q�H�U�D�O���S�U�R�F�H�V�V���R�I���E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H��
�S�U�H�V�H�Q�F�H�����,�W���O�D�\�V���R�X�W���D���P�H�W�K�R�G�R�O�R�J�\���I�R�U���D�S�S�U�R�D�F�K�L�Q�J���W�K�H���S�U�R�E�O�H�P�����,�W���D�O�V�R���F�R�Q�V�L�G�H�U�V���W�K�H��
�N�H�\���L�V�V�X�H�V���L�Q���E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H���D�Q�G���L�G�H�Q�W�L�I�L�H�V���V�R�P�H���R�I���W�K�H���W�R�R�O�V��
�D�Y�D�L�O�D�E�O�H���W�K�D�W���F�D�Q���K�H�O�S���H�Q�W�U�H�S�U�H�Q�H�X�U�V���D�Q�G���E�X�V�L�Q�H�V�V���P�D�Q�D�J�H�U�V�����7�K�H���F�K�D�S�W�H�U���L�V���E�D�V�H�G���R�Q��
�W�K�H���U�H�D�O���Z�R�U�O�G���H�[�S�H�U�L�H�Q�F�H�V���R�I���W�K�H���D�X�W�K�R�U�V�����7�K�H���N�H�\���S�R�L�Q�W���I�R�U���V�W�X�G�H�Q�W�V���W�R���W�D�N�H���D�Z�D�\���I�U�R�P��
�W�K�L�V���F�K�D�S�W�H�U���L�V���W�K�D�W���E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H���L�V���D���F�R�P�S�O�H�[���X�Q�G�H�U�W�D�N�L�Q�J���D�N�L�Q���W�R��
�E�X�L�O�G�L�Q�J���D�Q���H�Q�W�L�U�H�O�\���Q�H�Z���L�Q�I�R�U�P�D�W�L�R�Q���V�\�V�W�H�P�����0�D�M�R�U���S�K�\�V�L�F�D�O���D�Q�G���K�X�P�D�Q���U�H�V�R�X�U�F�H�V���D�U�H��
�U�H�T�X�L�U�H�G�����D�Q�G���P�D�Q�\���I�L�U�P�V���I�L�Q�G���L�W���F�R�V�W���H�I�I�H�F�W�L�Y�H���W�R���R�X�W�V�R�X�U�F�H���D���S�D�U�W���R�U���D�O�O���W�K�H���H�I�I�R�U�W���W�R��
�V�S�H�F�L�D�O�L�]�H�G���I�L�U�P�V�����2�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H���K�D�V���Q�H�Y�H�U���E�H�H�Q��
�H�D�V�L�H�U���R�U���F�K�H�D�S�H�U�����,�Q���J�H�Q�H�U�D�O�����W�K�H���F�R�V�W���R�I���E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H���L�Q�������������L�V��
�R�Q�H���W�H�Q�W�K���W�K�H���F�R�V�W���L�Q���W�K�H���\�H�D�U��������������
��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

Imagining Your E-commerce Presence. �6�H�F�W�L�R�Q�����������R�I���W�K�H���F�K�D�S�W�H�U�����S�D�J�H�V�����������W�R������������
�Z�D�O�N�V���W�K�H���V�W�X�G�H�Q�W���W�K�U�R�X�J�K���W�K�H���S�U�R�F�H�V�V���R�I���F�U�H�D�W�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H�����E�\��
�G�H�Y�H�O�R�S�L�Q�J���D�Q���L�G�H�D�����X�Q�G�H�U�V�W�D�Q�G�L�Q�J���K�R�Z���W�K�H���L�G�H�D���F�D�Q���S�R�W�H�Q�W�L�D�O�O�\���P�D�N�H���P�R�Q�H�\�����G�H�I�L�Q�L�Q�J��
�W�K�H���W�D�U�J�H�W���D�X�G�L�H�Q�F�H���D�Q�G���W�K�H���P�D�U�N�H�W�S�O�D�F�H�����D�Q�G���G�H�W�H�U�P�L�Q�L�Q�J���Z�K�D�W���W�K�H���F�R�Q�W�H�Q�W���O�R�R�N�V���O�L�N�H����A 
Method for Building E-commerce Sites.���,�Q���W�K�H���H�D�U�O�\���\�H�D�U�V���R�I���H���F�R�P�P�H�U�F�H�����Z�H�E�V�L�W�H�V��
�Z�H�U�H���R�I�W�H�Q���E�X�L�O�W���R�Q�H���S�D�J�H���D�W���D���W�L�P�H�����Z�L�W�K���O�L�W�W�O�H���D�G�Y�D�Q�F�H���S�O�D�Q�Q�L�Q�J�����0�D�Q�\���G�L�V�D�V�W�H�U�V��
�U�H�V�X�O�W�H�G�����6�H�F�W�L�R�Q�����������R�I���W�K�H���W�H�[�W���E�R�U�U�R�Z�V���W�K�H���V�\�V�W�H�P�V���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q���I�U�D�P�H�Z�R�U�N��
�I�U�R�P���O�D�U�J�H���V�F�D�O�H���V�\�V�W�H�P�V���D�Q�G���D�S�S�O�L�H�V���L�W���W�R���E�X�L�O�G�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���Z�H�E�V�L�W�H�����Z�K�L�F�K���L�Q��
�U�H�D�O�L�W�\���L�V���D���O�D�U�J�H���V�F�D�O�H���V�\�V�W�H�P�������6�H�F�W�L�R�Q�����������D�G�G�U�H�V�V�H�V���W�K�H�V�H���F�R�Q�F�H�S�W�V�����7�K�U�H�H���I�L�J�X�U�H�V��
�D�Q�G���W�D�E�O�H�V���F�D�S�W�X�U�H���W�K�H���H�V�V�H�Q�F�H���R�I���W�K�H���V�H�F�W�L�R�Q�����)�L�J�X�U�H�������������L�V���D���J�R�R�G���S�O�D�F�H���W�R���V�W�D�U�W���Z�L�W�K���D��
�G�H�V�F�U�L�S�W�L�R�Q���R�I���E�R�W�K���D���V�L�P�S�O�H���D�Q�G���D���F�R�P�S�O�H�[���D�U�F�K�L�W�H�F�W�X�U�H���I�R�U���D���Z�H�E�V�L�W�H�����7�K�L�V���F�K�D�S�W�H�U���W�K�H�Q��
�S�U�R�Y�L�G�H�V���D���O�L�V�W���R�I���E�D�V�L�F���I�X�Q�F�W�L�R�Q�D�O�L�W�L�H�V���S�U�R�Y�L�G�H�G���E�\���Z�H�E���V�H�U�Y�H�U���V�R�I�W�Z�D�U�H�����,�Q���D�G�G�L�W�L�R�Q�����W�K�H��
�F�K�D�S�W�H�U���S�U�R�Y�L�G�H�V���D���O�L�V�W���R�I���W�K�H���P�D�Q�\���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���D�S�S�O�L�F�D�W�L�R�Q���V�H�U�Y�H�U�V����Choosing the 
Right Hardware.���:�H���F�R�Y�H�U���W�K�H���K�D�U�G�Z�D�U�H���D�V�S�H�F�W�V���R�I���G�H�Y�H�O�R�S�L�Q�J���D���Z�H�E�V�L�W�H���L�Q���6�H�F�W�L�R�Q������������
�6�W�X�G�H�Q�W�V���R�I�W�H�Q���Z�D�Q�W���W�R���N�Q�R�Z���Z�K�D�W���K�D�U�G�Z�D�U�H���L�V���U�H�T�X�L�U�H�G���W�R���U�X�Q���D���Z�H�E�V�L�W�H���D�Q�G���K�R�Z���P�X�F�K��
�L�V���Q�H�H�G�H�G�����:�H�E�V�L�W�H�V���F�D�Q���E�H���Y�H�U�\���V�L�P�S�O�H�����<�R�X���F�D�Q���U�X�Q���D���Z�H�E�V�L�W�H���L�Q���\�R�X�U���E�D�V�H�P�H�Q�W���Z�L�W�K���D��
�V�L�Q�J�O�H���V�H�U�Y�H�U���F�R�Q�Q�H�F�W�H�G���W�R���U�H�V�L�G�H�Q�W�L�D�O���,�Q�W�H�U�Q�H�W���D�F�F�H�V�V���V�H�U�Y�L�F�H�����E�X�W���L�W���Z�R�X�O�G���Q�R�W���E�H���D�E�O�H���W�R��
�V�H�U�Y�H���P�D�Q�\���X�V�H�U�V���Y�H�U�\���H�I�I�H�F�W�L�Y�H�O�\����The Variety of Site Development Tools. �,�Q���D�G�G�L�W�L�R�Q���W�R��
�V�H�U�Y�H�U���V�R�I�W�Z�D�U�H���D�Q�G���K�D�U�G�Z�D�U�H�����V�L�W�H���G�H�Y�H�O�R�S�H�U�V���X�V�H���D���Z�L�G�H���Y�D�U�L�H�W�\���R�I���W�R�R�O�V���W�R���E�X�L�O�G���D�Q�G��
�P�D�Q�D�J�H���D�Q���H���F�R�P�P�H�U�F�H���V�L�W�H�����Z�K�L�F�K���Z�H���U�H�Y�L�H�Z���L�Q���6�H�F�W�L�R�Q�������������'�H�V�L�J�Q���H�O�H�P�H�Q�W�V���V�X�F�K���D�V��
�Z�L�G�J�H�W�V���D�Q�G���P�D�V�K�X�S�V���H�Q�K�D�Q�F�H���X�V�H�U���L�Q�W�H�U�H�V�W���D�Q�G���L�Q�Y�R�O�Y�H�P�H�Q�W�����&�*�,�����$�6�3���$�6�3���1�(�7����
�-�D�Y�D�����-�6�3�����-�D�Y�D�6�F�U�L�S�W�����$�F�W�L�Y�H�;�����9�%�6�F�U�L�S�W�����&�R�O�G�)�X�V�L�R�Q�����3�+�3�����5�X�E�\���R�Q���5�D�L�O�V�����D�Q�G���'�M�D�Q�J�R��
�D�U�H���D�O�O���W�R�R�O�V���X�V�H�G���W�R���K�D�Q�G�O�H���L�Q�W�H�U�D�F�W�L�Y�H���H�O�H�P�H�Q�W�V���R�Q���Z�H�E���S�D�J�H�V����Developing a Mobile 
Website and Building Mobile Applications.���6�H�F�W�L�R�Q�����������L�Q�W�U�R�G�X�F�H�V���V�W�X�G�H�Q�W�V���W�R���V�R�P�H��
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��

�L�V�V�X�H�V���V�X�U�U�R�X�Q�G�L�Q�J���G�H�Y�H�O�R�S�L�Q�J���D���P�R�E�L�O�H���Z�H�E�V�L�W�H���D�Q�G���E�X�L�O�G�L�Q�J���P�R�E�L�O�H���D�S�S�O�L�F�D�W�L�R�Q�V�����,�I��
�S�R�V�V�L�E�O�H�����V�S�H�Q�G���V�R�P�H���W�L�P�H���W�D�O�N�L�Q�J���D�E�R�X�W���W�K�H���G�L�I�I�H�U�H�Q�F�H�V���E�H�W�Z�H�H�Q���P�R�E�L�O�H���Z�H�E�V�L�W�H�V���W�K�D�W��
�D�U�H���R�S�W�L�P�L�]�H�G���I�R�U���W�K�H���P�R�E�L�O�H���S�O�D�W�I�R�U�P���Y�H�U�V�X�V���U�H�J�X�O�D�U���Z�H�E�V�L�W�H�V���W�K�D�W���D�U�H���Q�R�W�����D�Q�G���Z�K�D�W��
�L�P�S�D�F�W���W�K�D�W���P�L�J�K�W���K�D�Y�H���R�Q���W�K�H���P���F�R�P�P�H�U�F�H���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���W�K�H���V�L�W�H�����$�O�W�K�R�X�J�K���V�W�X�G�H�Q�W�V��
�D�U�H���X�Q�G�R�X�E�W�H�G�O�\���Y�H�U�\���I�D�P�L�O�L�D�U���Z�L�W�K���G�L�I�I�H�U�H�Q�W���D�S�S�V�����W�K�H�\���P�D�\���Q�R�W���X�Q�G�H�U�V�W�D�Q�G���W�K�H��
�G�L�V�W�L�Q�F�W�L�R�Q���E�H�W�Z�H�H�Q���D���P�R�E�L�O�H���Z�H�E���D�S�S�����D���Q�D�W�L�Y�H���D�S�S�����D�Q�G���D���K�\�E�U�L�G���D�S�S�����7�K�L�V���F�K�D�S�W�H�U��
�D�S�S�O�L�H�V���W�K�H���V�\�V�W�H�P�V���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q���I�U�D�P�H�Z�R�U�N���I�L�U�V�W���L�Q�W�U�R�G�X�F�H�G���L�Q���6�H�F�W�L�R�Q�����������7�K�H��
�V�H�F�W�L�R�Q���R�Q���P�R�E�L�O�H���S�U�H�V�H�Q�F�H���G�H�V�L�J�Q���F�R�Q�V�L�G�H�U�D�W�L�R�Q�V���D�O�V�R���F�R�Y�H�U�V���V�H�Y�H�U�D�O���L�P�S�R�U�W�D�Q�W���W�U�H�Q�G�V��
�L�Q���W�K�L�V���D�U�H�D�����L�Q�F�O�X�G�L�Q�J���P�R�E�L�O�H���I�L�U�V�W���G�H�V�L�J�Q���S�K�L�O�R�V�R�S�K�\�����U�H�V�S�R�Q�V�L�Y�H���:�H�E���G�H�V�L�J�Q�����5�:�'����
�D�Q�G���D�G�D�S�W�L�Y�H���:�H�E���G�H�V�L�J�Q�����$�:�'�������$���V�H�F�W�L�R�Q���R�Q���F�U�R�V�V���S�O�D�W�I�R�U�P���P�R�E�L�O�H���D�S�S���G�H�Y�H�O�R�S�P�H�Q�W��
�W�R�R�O�V���K�L�J�K�O�L�J�K�W�V���V�R�P�H���R�I���W�K�H���Y�D�U�L�R�X�V���W�R�R�O�V���Q�R�Z���D�Y�D�L�O�D�E�O�H���W�K�D�W���P�D�N�H���F�U�H�D�W�L�Q�J���F�U�R�V�V��
�S�O�D�W�I�R�U�P���P�R�E�L�O�H���D�S�S�V���U�H�O�D�W�L�Y�H�O�\���H�D�V�\���D�Q�G���L�Q�H�[�S�H�Q�V�L�Y�H�����7�K�H��Insight on Technology���F�D�V�H����
Carnival Cruise Ships Go Mobile�����G�L�V�F�X�V�V�H�V���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���&�D�U�Q�L�Y�D�O���+�X�E���$�S�S����
�D���P�R�E�L�O�H���D�S�S���Q�R�Z���L�Q���X�V�H���R�Q���D���Y�D�U�L�H�W�\���R�I���&�D�U�Q�L�Y�D�O���F�U�X�L�V�H���V�K�L�S�V�����D�V���Z�H�O�O���D�V���L�W�V���Q�H�Z���2�F�H�D�Q��
�0�H�G�D�O�O�L�R�Q���V�\�V�W�H�P����
��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�x�� �7�K�H���S�U�R�F�H�V�V���R�I���F�U�H�D�W�L�Q�J���D�Q���H���F�R�P�P�H�U�F�H���S�U�H�V�H�Q�F�H��
�x�� �7�K�H���V�\�V�W�H�P�V���D�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q���I�U�D�P�H�Z�R�U�N���I�U�R�P���O�D�U�J�H���V�F�D�O�H���V�\�V�W�H�P�V��
�x�� �:�H�E�V�L�W�H���K�D�U�G�Z�D�U�H��
�x�� Variety of Site Development Tools 
�x�� �'�H�V�L�J�Q���H�O�H�P�H�Q�W�V���V�X�F�K���D�V���Z�L�G�J�H�W�V���D�Q�G���P�D�V�K�X�S�V���H�Q�K�D�Q�F�H���X�V�H�U���L�Q�W�H�U�H�V�W���D�Q�G��
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�Y�D�U�L�R�X�V���,�Q�W�H�U�Q�H�W���S�U�R�W�R�F�R�O�V���D�Q�G���X�W�L�O�L�W�\���S�U�R�J�U�D�P�V����Internet Infrastructure and Access.��
�6�H�F�W�L�R�Q�����������U�H�Y�L�H�Z�V���W�K�H���,�Q�W�H�U�Q�H�W�¶�V���F�X�U�U�H�Q�W���D�U�F�K�L�W�H�F�W�X�U�H�����7�K�H���+�R�X�U�J�O�D�V�V���0�R�G�H�O���R�I���W�K�H��
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�D�Q�R�W�K�H�U�����7�K�H���U�H�P�D�L�Q�G�H�U���R�I���W�K�L�V���V�H�F�W�L�R�Q���H�[�D�P�L�Q�H�V���V�R�P�H���R�I���W�K�H���S�U�L�P�D�U�\���I�H�D�W�X�U�H�V���R�I���W�K�H��
�,�Q�W�H�U�Q�H�W�¶�V���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����W�K�H���E�D�F�N�E�R�Q�H���D�Q�G���7�L�H�U�������,�Q�W�H�U�Q�H�W���6�H�U�Y�L�F�H���3�U�R�Y�L�G�H�U�V�����7�L�H�U������
�,�6�3�V�������,�Q�W�H�U�Q�H�W���(�[�F�K�D�Q�J�H���3�R�L�Q�W�V�����,�;�3�V�������7�L�H�U�������,�Q�W�H�U�Q�H�W���6�H�U�Y�L�F�H���3�U�R�Y�L�G�H�U�V�����7�L�H�U�������,�6�3�V������
�Z�K�L�F�K���S�U�R�Y�L�G�H���W�K�H���O�D�V�W���P�L�O�H���R�I���V�H�U�Y�L�F�H���W�R���W�K�H���K�R�P�H���R�U���R�I�I�L�F�H�����F�D�P�S�X�V���F�R�U�S�R�U�D�W�H���D�U�H�D��
�Q�H�W�Z�R�U�N�V�����D�Q�G���W�K�H���P�R�E�L�O�H���S�O�D�W�I�R�U�P�����L�Q�F�O�X�G�L�Q�J���Y�D�U�L�R�X�V���W�\�S�H�V���R�I���F�H�O�O�X�O�D�U���V�H�U�Y�L�F�H�V���D�Q�G���:�L��
�)�L����How the Web Works.���6�H�F�W�L�R�Q�����������F�R�Y�H�U�V���W�K�H���:�H�E�����.�H�\���F�R�Q�F�H�S�W�V���I�R�U���X�Q�G�H�U�V�W�D�Q�G�L�Q�J��
�W�K�H���:�H�E���D�U�H���K�\�S�H�U�W�H�[�W�����8�5�/�V�����+�7�0�/�����L�Q�F�O�X�G�L�Q�J���&�6�6���D�Q�G���+�7�0�/���������;�0�/�����Z�H�E���V�H�U�Y�H�U�V����
�D�Q�G���Z�H�E���F�O�L�H�Q�W�V�����V�H�H���S�D�J�H�V�����������W�R���������������<�R�X���P�D�\���Z�L�V�K���W�R���V�K�R�Z���W�K�H���+�7�0�/���F�R�G�H���E�H�K�L�Q�G��
�D���S�R�S�X�O�D�U���Z�H�E���S�D�J�H���V�X�F�K���D�V���$�P�D�]�R�Q����The Internet and the Web: Features and 
Services.���:�L�W�K�R�X�W���W�K�H���:�H�E���D�Q�G���W�K�H���,�Q�W�H�U�Q�H�W�����H���F�R�P�P�H�U�F�H���Z�R�X�O�G���E�H���D���I�U�D�F�W�L�R�Q���R�I���L�W�V��
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�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�&�K�D�I�I�H�\�����'�����D�Q�G���(�O�O�L�V���&�K�D�G�Z�L�F�N�����)�������������������'�L�J�L�W�D�O���0�D�U�N�H�W�L�Q�J���6�W�U�D�W�H�J�\�����,�P�S�O�H�P�H�Q�W�D�W�L�R�Q��
�D�Q�G���3�U�D�F�W�L�F�H�����3�H�D�U�V�R�Q���(�G�X�F�D�W�L�R�Q���/�W�G�����(�Q�J�O�D�Q�G����

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

��
�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�2�1�(��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H���������������Q�R�Q���J�U�D�G�H�G����

�,�W���Z�D�V���R�Q�F�H���S�U�H�G�L�F�W�H�G���W�K�D�W���W�K�H���,�Q�W�H�U�Q�H�W���Z�R�X�O�G���U�H�S�O�D�F�H���K�L�J�K���V�W�U�H�H�W���V�W�R�U�H�V���D�Q�G���W�K�D�W���Z�L�W�K�L�Q��
�W�H�Q���\�H�D�U�V���W�K�H���P�D�M�R�U�L�W�\���R�I���U�H�W�D�L�O���S�X�U�F�K�D�V�H�V���Z�R�X�O�G���E�H���P�D�G�H���R�Q�O�L�Q�H�����+�R�Z�H�Y�H�U�����Z�K�L�O�H���R�Q�O�L�Q�H��
�V�K�R�S�S�L�Q�J���L�V���F�R�Q�W�L�Q�X�L�Q�J���W�R���J�U�R�Z���\�H�D�U���R�Q���\�H�D�U�����L�W���V�W�L�O�O���U�H�S�U�H�V�H�Q�W�V���D���V�P�D�O�O���S�D�U�W���R�I���W�K�H���W�R�W�D�O��
�U�H�W�D�L�O���V�S�H�Q�G�����(�[�S�O�D�L�Q���Z�K�\���W�K�H���H�D�U�O�\���S�U�H�G�L�F�W�L�R�Q�V���K�D�Y�H���Q�R�W���E�H�H�Q���P�H�W���I�U�R�P���H�L�W�K�H�U���W�K�H��
�S�H�U�V�S�H�F�W�L�Y�H���R�I���W�K�H���F�R�Q�V�X�P�H�U���R�U���W�K�H���U�H�W�D�L�O�H�U����
��
�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V����
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�7�,�7�/�(�����'�L�J�L�W�D�O���P�D�U�N�H�W�L�Q�J���F�K�D�Q�Q�H�O�V���D�V���D�Q���H�V�V�H�Q�W�L�D�O���S�D�U�W���R�I���H�I�I�H�F�W�L�Y�H���P�D�U�N�H�W�L�Q�J��
�F�D�P�S�D�L�J�Q�V�����F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����D�G�Y�D�Q�W�D�J�H�V���D�Q�G���G�L�V�D�G�Y�D�Q�W�D�J�H�V�����+�R�Z���W�R���X�V�H���G�L�J�L�W�D�O���P�H�G�L�D��
���V�X�F�K���D�V���D���)�D�F�H�E�R�R�N���3�D�J�H�����<�R�X�7�X�E�H���/�L�Q�N���D�Q�G���9�L�G�H�R�V�����D�Q�G���4�5���F�R�G�H�V�����W�R���V�X�S�S�R�U�W���W�K�H��

�G�L�J�L�W�D�O���F�D�P�S�D�L�J�Q����

��

�������W�K���:�H�H�N����

�6�X�P�P�D�U�\��

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

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

What are social media? How are social media similar to traditional media? 
�6�R�F�L�D�O���P�H�G�L�D���D�U�H���W�K�H���R�Q�O�L�Q�H���P�H�D�Q�V���R�I���F�R�P�P�X�Q�L�F�D�W�L�R�Q�����F�R�Q�Y�H�\�D�Q�F�H�����F�R�O�O�D�E�R�U�D�W�L�R�Q�����D�Q�G��
�F�X�O�W�L�Y�D�W�L�R�Q���D�P�R�Q�J���L�Q�W�H�U�F�R�Q�Q�H�F�W�H�G���D�Q�G���L�Q�W�H�U�G�H�S�H�Q�G�H�Q�W���Q�H�W�Z�R�U�N�V���R�I���S�H�R�S�O�H�����F�R�P�P�X�Q�L�W�L�H�V����
�D�Q�G���R�U�J�D�Q�L�]�D�W�L�R�Q�V���H�Q�K�D�Q�F�H�G���E�\���W�H�F�K�Q�R�O�R�J�L�F�D�O���F�D�S�D�E�L�O�L�W�L�H�V���D�Q�G���P�R�E�L�O�L�W�\�����/�L�N�H���W�U�D�G�L�W�L�R�Q�D�O��
�P�H�G�L�D�����V�R�F�L�D�O���P�H�G�L�D���L�Q�F�O�X�G�H���V�H�Y�H�U�D�O���F�K�D�Q�Q�H�O�V�����D�Q�G���Z�L�W�K�L�Q���H�D�F�K���F�K�D�Q�Q�H�O���W�K�H�U�H���D�U�H��
�V�S�H�F�L�I�L�F���Y�H�K�L�F�O�H�V�����)�R�U���H�[�D�P�S�O�H�����W�H�O�H�Y�L�V�L�R�Q���L�V���D���E�U�R�D�G�F�D�V�W���P�H�G�L�D���D�Q�G��The Today Show �L�V��
�D���Y�H�K�L�F�O�H���Z�L�W�K�L�Q���W�K�H���P�H�G�L�X�P���R�I���W�H�O�H�Y�L�V�L�R�Q�����6�R�F�L�D�O���F�R�P�P�X�Q�L�W�L�H�V���D�U�H���D���F�K�D�Q�Q�H�O���R�I���V�R�F�L�D�O��
�P�H�G�L�D���D�Q�G���/�L�Q�N�H�G�,�Q���L�V���D���Y�H�K�L�F�O�H����How does the Social Media Value Chain explain the 
relationships among the Internet, social media��channels, social software, and the 
Internet-enabled devices we use for access and participation? In what��activities do 
individuals participate using social media?���7�K�H���6�R�F�L�D�O���0�H�G�L�D���9�D�O�X�H���&�K�D�L�Q���H�[�S�O�D�L�Q�V���W�K�D�W��
�V�R�F�L�D�O���P�H�G�L�D���L�V���P�D�G�H���X�S���R�I���F�R�U�H���D�F�W�L�Y�L�W�L�H�V���D�Q�G���6�X�S�S�R�U�W�L�Q�J���F�R�P�S�R�Q�H�Q�W�V�����7�K�H���F�R�U�H��
�D�F�W�L�Y�L�W�L�H�V���L�Q�F�O�X�G�H���W�K�H���W�K�L�Q�J�V���S�H�R�S�O�H���G�R���Z�L�W�K���V�R�F�L�D�O���P�H�G�L�D���V�X�F�K���D�V���F�R�Q�Y�H�U�V�H�����V�K�D�U�H�����S�R�V�W����
�W�D�J�����X�S�O�R�D�G���F�R�Q�W�H�Q�W�����F�R�P�P�H�Q�W�����D�Q�G���V�R���R�Q�����7�K�H���V�X�S�S�R�U�W���F�R�P�S�R�Q�H�Q�W�V���L�Q�F�O�X�G�H���W�K�H���:�H�E����������
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����V�R�F�L�D�O���P�H�G�L�D���F�K�D�Q�Q�H�O�V�����V�R�F�L�D�O���V�R�I�W�Z�D�U�H�����D�Q�G���W�K�H���G�H�Y�L�F�H�V���Z�H���X�V�H���W�R��
�L�Q�W�H�U�D�F�W���Z�L�W�K���V�R�F�L�D�O���P�H�G�L�D����What is Web 2.0, and what are its defining characteristics? 
How does Web 2.0 add value to Web 1.0?���:�H�E�����������S�U�R�Y�L�G�H�G���,�Q�W�H�U�Q�H�W���X�V�H�U�V���Z�L�W�K���H�D�V�\��
�D�F�F�H�V�V���W�R���L�Q�I�R�U�P�D�W�L�R�Q�����H�Q�W�H�U�W�D�L�Q�P�H�Q�W�����D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q�V��
�W�R�R�O�V�����E�X�W���L�Q���P�D�Q�\���Z�D�\�V���L�W���Z�D�V���D�N�L�Q���W�R���V�K�L�I�W�L�Q�J���H�[�L�V�W�L�Q�J���S�U�R�J�U�D�P�P�L�Q�J���I�U�R�P���W�U�D�G�L�W�L�R�Q�D�O��
�P�H�G�L�D���O�L�N�H���W�H�O�H�Y�L�V�L�R�Q���E�U�R�D�G�F�D�V�W�V���D�Q�G���P�D�J�D�]�L�Q�H�V���W�R���Q�H�Z���P�H�G�L�D���R�Q�O�L�Q�H�����7�K�H�U�H���Z�H�U�H��
�E�H�Q�H�I�L�W�V���W�R���F�R�Q�V�X�P�H�U�V�����E�X�W���:�H�E�����������I�X�Q�G�D�P�H�Q�W�D�O�O�\���F�K�D�Q�J�H�G���W�K�H���F�R�Q�V�X�P�H�U�V�¶���U�R�O�H���D�V���Z�H�O�O��
�D�V���W�K�H���U�R�O�H���R�I���S�U�R�Y�L�G�H�U�V���L�Q���G�H�O�L�Y�H�U�\���L�Q�I�R�U�P�D�W�L�R�Q�����H�Q�W�H�U�W�D�L�Q�P�H�Q�W�����D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q�V��
�W�R�R�O�V�����:�H�E�����������D�G�G�V���Y�D�O�X�H���E�H�F�D�X�V�H���L�W���U�D�P�S�V���X�S���Z�K�D�W���Z�H���F�D�O�O�H�G���W�K�H���³�I�L�I�W�K���3�´�����R�I��
�P�D�U�N�H�W�L�Q�J�����S�D�U�W�L�F�L�S�D�W�L�R�Q�����:�K�H�Q���F�R�Q�V�X�P�H�V���H�Q�J�D�J�H���L�Q���D�Q���R�Q�J�R�L�Q�J��
�G�L�D�O�R�J�X�H���Z�L�W�K���R�W�K�H�U���S�H�R�S�O�H���D�Q�G���Z�L�W�K���F�R�P�S�D�Q�L�H�V���W�K�H�L�U���V�W�D�N�H���L�Q���W�K�H���S�U�R�F�H�V�V���L�Q�F�U�H�D�V�H�V�²
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�W�K�L�V���U�H�V�X�O�W�V���L�Q���P�R�U�H���V�D�W�L�V�I�\�L�Q�J���R�X�W�F�R�P�H�V���I�R�U���S�U�R�G�X�F�H�U�V���D�Q�G���F�X�V�W�R�P�H�U�V�����7�L�P���2�¶�5�H�L�O�O�\�����D��
�O�H�D�G�H�U���L�Q���W�H�F�K�Q�R�O�R�J�\���L�Q�Q�R�Y�D�W�L�R�Q�V�����G�H�I�L�Q�H�G���:�H�E�����������D�V���G�H�Y�H�O�R�S�P�H�Q�W�V���L�Q���R�Q�O�L�Q�H��
�W�H�F�K�Q�R�O�R�J�\���W�K�D�W���P�D�N�H���L�Q�W�H�U�D�F�W�L�Y�H���S�R�V�V�L�E�O�H���D�V���L�W���R�I�I�H�U�V���X�V�H�U�V���F�R�Q�W�U�R�O�����I�U�H�H�G�R�P�����D�Q�G���W�K�H��
�D�E�L�O�L�W�\���W�R���S�D�U�W�L�F�L�S�D�W�H���L�Q���D���G�L�D�O�R�J�X�H�����6�H�Y�H�U�D�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���V�X�S�S�R�U�W���W�K�H���P�H�D�Q�L�Q�J���R�I���Z�K�D�W��
�L�V���:�H�E���������������������:�H�E���D�V���S�O�D�W�I�R�U�P�������������X�V�H�U���S�D�U�W�L�F�L�S�D�W�L�R�Q���D�Q�G���F�U�R�Z�G�V�R�X�U�F�L�Q�J�������������X�V�H�U��
�G�H�I�L�Q�H�G���F�R�Q�W�H�Q�W�������������Q�H�W�Z�R�U�N���H�I�I�H�F�W�V�������������V�F�D�O�D�E�L�O�L�W�\�������������S�H�U�S�H�W�X�D�O���E�H�W�D�����D�Q�G�����������W�K�H��
�U�H�S�X�W�D�W�L�R�Q���H�F�R�Q�R�P�\����What are the major media channels associated with social media? 
How do these channels differentiate��themselves and offer value for users? �7�K�H���P�D�M�R�U��
�F�K�D�Q�Q�H�O�V���R�I���V�R�F�L�D�O���P�H�G�L�D���L�Q�F�O�X�G�H���V�R�F�L�D�O���F�R�P�P�X�Q�L�W�L�H�V�����V�R�F�L�D�O���S�X�E�O�L�V�K�L�Q�J�����V�R�F�L�D�O��
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�ü�Œ���$�0���!�����.�2������ ��� ���2�����. �����0���2�!� ������� �* �0���Œ� �!��� �# (E-commerce). ���0�����0�!�������"���0���.�2� �����*�!���.��
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�/������� �#�!�����.�������0���2�!� ������� �*���0���Œ� �!��� �#�����H���F�R�P�P�H�U�F�H�����.�Œ� �2�0���0���������.���Œ� ���*�Œ��� ��� ���0���$�0���!�����.��
�Œ� �#���0�����.���������.���)�����.���/������� �#�!�����1�0���������.��� ��� �������!�&�2������������� ���1�*�1�2�����.���Œ�����!� �3� �!���+��������
�ù�Œ�.���2� �*���2�.�����1�����.���2����� �����3�#�1����� �������.�����.�����!�+�Œ����� �����Œ�)�!� �������.�����Œ� �������"���0�2�.���!�0���0�"�����!���1��� �#����
�Œ��� ��� ����� ��� �����������.�Œ� �/� �2�����)�2�0�!�����2�������.�������0�1�����1�0���2�!���2� �#�"�������!� �#�"������� ���)�������!���"���2���"��
�Œ�!� �1�Œ�����0���.�"���1�0���0���0���/�����0�#�������0�"���0�2�.���!�0���0�"�����ù�Œ�)���2�����������������Œ���0�#�!���������/������� �#�!�����.��
�Œ�.�!� �#�1���.�"�������0���2�!� ������� �*���0���Œ� �!��� �#�������H���F�R�P�P�H�U�F�H�����/�0�������2�.�����Œ� �2�����0�*��� ��� ������������
�/�.�Œ�.�����!�)���0���$�0���!�����.�������+�0�������������2� �����)�1�2� �"���/������� �#�!�����.�"���2���"���Œ�.�!� �#�1���.�"���2� �#�������0���2�!� ������� �*��
�0���Œ� �!��� �#�����H���F�R�P�P�H�U�F�H�������.�2�����2� �����2� �"���������������#���.�����0�2�.�����1�2� �������.���/�����.�2� ���2� �#�����)�1�2� �#�"���.�Œ�)��
�)�2�������2�.�������.�2�����2� �����2� �"����������������
��
�ü���1�.���&���������"�����.�!�.�2���!���1�0���"��

���$�0�/������� ���2�.�" �1�2�� �3�.���2�.�1���. �1�.�" �2�� �/������ �1�.�" �Œ�.�!� �#�1���. �����0���2�!� ������� �* �0���Œ� �!��� �#  (e-
commerce).  �þ���0���)�2���2�.�����������.�#�2� �*���2� �#�����0�3�.���.��� �#�����1�0�����/�0�"���������������$�!�����������������.��� �/�����0�����2� ����
�3� ���2���2�������.���¶���)�������2�����/���.�/�����.�1���.���/������� �#�!�����.�"���Œ�.�!� �#�1���.�"�������0���2�!� ������� �*���0���Œ� �!��� �#�����H��
�F�R�P�P�H�U�F�H�������.���.�Œ�2�*�1�1� ���2�.�"�������.�����/���.���������1�.���.�Œ�)���2���������.�2�.���)���1�����2� �#���Œ�&�"���������/���.�����Œ� �!�0����
�/�#�����2�����������.���0�����.�������0�!�/� �3�)�!�.����� �!����� ���2�.�"���2� ����� �����)���1�2�)�$� �"�����.�����2�������.��� �!�������.����� �!����� ���2�.�"���2� ��
�Œ�&�"����� �������0�����2� ���Œ�0�!���0�$�)���0��� ������������� �/� �"  �����. �/������� �#�!�����. ���1�2� �1�0�����/�&�� �����0���2�!� ������� �* 
�0���Œ� �!��� �# (e-commerce).�����2�.���Œ�!�+�2�.���$�!�)�����.�����2� �#�������0���2�!� ������� �*���0���Œ� �!��� �#�����H���F�R�P�P�H�U�F�H����
� �������1�2� �1�0�����/�0�"���1�#�$���������2����� �#���������.���1�0�����/�.���2�����3� �!�������0��������� ���0�����2�&�����Œ�!� �2���!�&�����1�$�0�/���.�1���)����
�ù�Œ� �2�����0�1���.���.�#�2� �*���Œ� �������"�����.�2�.�1�2�!� �3���"�������þ���0���)�2���2�.�����������2� �#�����0��������� �#���/�.���0�����0�2�.�����2� ��
�Œ���.���1��� ���1�#�1�2�����.�2� �"���.�������#�1���"�����.�����1�$�0�/���.�1���"���.�Œ�)���1�#�1�2�����.�2�.�����0���������"�����������.���.�"�����.�����2� ��
�0�3�.�!���)���0�����1�2�����/������� �#�!�����.�������.�"�����1�2� �1�0�����/�.�"�������0���2�!� ������� �*���0���Œ� �!��� �#�����H���F�R�P�P�H�U�F�H�������2� ��
� �Œ� ��� ���1�2�������Œ�!�.�����.�2�����)�2���2�.���.�Œ� �2�0���0���������.���1�*�1�2�����.���0�#�!�0���.�"�����������.���.�"�����������2�������0���)�2���2�.����������
�.���.���*� ���2�.�����.�#�2���"��� ����������� ���0�"�������������2�!�0���"���0���)�2���2�0�"�����.�����Œ�����.���0�"���0���2� �Œ����� �#�����2������� �#�1���.���2���"��
�0���)�2���2�.�"�������þ���0���)�2���2�.�������������.�Œ� �2�0���0���������.�����.���)���1�����0��� ���0�����������1���"�����0���Œ�0�!�����!�.�3�����2�)�1� ���2���"��
�.�Œ�����"�����.�����Œ� ���*�Œ��� �����"���.�!�$���2�0���2� ���������"�������.�������.�����1�2� �1�0�����/�.�������ù�#�2�)���2� �����0�3�����.��� ���2�)�2�0��
�Œ�.�!���$�0���������.�����.�2����� ��� ���2�&�������.�1�����+�������0���2� �#�!�����+�����Œ� �#���Œ�.�!���$� ���2�.�����.�Œ�)�������.����� �����1�������)��
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�/���.��� �����1�2�������ü�Œ���Œ����� �������2� �����0�3�����.��� ���Œ�.�!���$�0���������.�����.�2����� ��� ���2�&�����Œ� �����+�����/���.�3� �!�0�2�����+����
�2�*�Œ�&�����0�3�.�!��� ���+�����0���#�Œ���!�0�2���2�+�������ü�Œ��������� ���2�.�" �2�  � �!���)  �#�������). �����.���*�Œ�2� �#���0���2���"���Œ�2�#�$���"��
�2� �#���#������� �*���.�����Œ�2�#�����"�������.�"�����1�2� �1�0�����/�.�"���1�2�������ü���)�2���2�.�������������������3� ���2���2���"���1�#�$������������� �#�������.��
�����&�!����� �#�����2�����0���/� �#�"���#�������)���.�Œ�.���2�0���2�.���������.�����.���2�!�����0���������.�����1�2� �1�0�����/�.�����.�����2�������)�1�2� �"�����$�0��������������
���1�2� �1�0�����/�0�"�����Œ� �!� �*�������.���0�����.�����Œ� ���*���.�Œ�����"���������Œ� �!�0���2�0�����.���2�!�����0�2�0�������.�����1�2� �1�0�����/�.���1�2� ��
�#�Œ�)���0��� ���1�.�"�����0�������.����� ���)���/���.��� �����1�2�������V�L�Q�J�O�H���V�H�U�Y�H�U�����Œ� �#���0�����.�����1�#���/�0�/�0������� �"�����0���2������
� �������1�2���������Œ�!�)�1���.�1�����1�2�������#�Œ���!�0�1���.���/���.�/�����2�#� �#�����.���������/�0�������.���0�����.�����1�0�������1�������.��
�0���#�Œ���!�0�2���1�0�����Œ� ����� �*�"���$�!���1�2�0�"���Œ� ���*���.�Œ� �2�0���0�1���.�2�������������þ �Œ� �����������. �0�!���.���0���&�� �����. �2�� 
�/������� �#�!�����. ���1�2�)�2� �Œ� �# (Site Development Tools) �ü�Œ���Œ�!� �1�����2�&�"���1�2� ����� �����1�������)�����.�����2� ��
�#�������)���2� �#���/���.��� �����1�2������� �����/������� �#�!��� �������1�2�)�2� �Œ�&�����$�!���1����� �Œ� ��� �*���������.���Œ� �����������.���0�!���.���0���&����
�����.���2�����/������� �#�!�����.�����.�����2�����/���.�$�0���!���1���������.�"�����1�2� �1�0�����/�.�"�������0���2�!� ������� �*���0���Œ� �!��� �#�����H��
�F�R�P�P�H�U�F�H�����2�.��� �Œ� ���.���0���0�2����� �#���0���1�2�������ü���)�2���2�.�������������	�.���1�2� ���$�0���.���1�$�0�/���.�1��� �*���)�Œ�&�"��
�Z�L�G�J�H�W�V�������.�����P�D�V�K�X�S�V���0�����1�$�*� �#�����2� ���0���/���.�3���!� �������.�����2�������0���Œ��� �������2� �#���$�!���1�2���������	�.���&�*�,����
�$�6�3���$�6�3���1�(�7�����-�D�Y�D�����-�6�3�����-�D�Y�D�6�F�U�L�S�W�����$�F�W�L�Y�H�;�����9�%�6�F�U�L�S�W�����&�R�O�G�)�X�V�L�R�Q�����3�+�3�����5�X�E�\���R�Q��
�5�D�L�O�V�������.�����'�M�D�Q�J�R���.�Œ� �2�0��� �*�����0�!���.���0���.���Œ� �#���$�!���1����� �Œ� ��� �*���2�.���������.���2�����/���.�$�0���!���1����
�.���3���/�!� ���&�������0���2� �#�!�����+�����1�0�����1�2� �1�0�����/�0�"�������ù���.�Œ�2�*�1�1� ���2�.�" �����. ���1�2� �1�0�����/�. �����. ���������2���" 
�1�#�1���0�#���" (Mobile Website) ���.�� �û������� �#�!���+���2�.�" �0�3�.�!��� �����" �����. ���������2���" �1�#�1���0�#���". ���þ��
�0���)�2���2�.�����������Œ�.�!� �#�1�������0�����1�2� �#�"���3� ���2���2���"�������Œ� ���.���������.�2�.���Œ� �#���Œ�0�!����������� �#�����2�������.�����Œ�2�#������
�����.�"�����1�2� �1�0�����/�.�"�������.�����������2���"���1�#�1���0�#���"�����0�R�E�L�O�H���:�H�E�V�L�W�H�������.�����2�����/������� �#�!�����.���0�3�.�!��� ���+����
�����.�����������2���"���1�#�1���0�#���"�����ü�������0�����.�����/�#���.�2�)�������/�.�Œ�.�����1�2�0�������Œ� ��� ���$�!�)��� �������.�����.�����������1�0�2�0�������.��
�2���"���/���.�3� �!���"�����0�2�.���*���2�&�������1�2� �1�0�����/�&���������.�����������2�����Œ� �#���0�����.�������0���2���1�2� �Œ� �����������0�"�������.��
�Œ���.�2�3�)�!���0�"�����������2���"���2�����0�3�&�����.�"���0�������2���.���1�2���"���1�#�����.�2�������"�����1�2� �1�0�����/�0�"���Œ� �#���/�0�����0�����.������
���.���+�"�����.�����2�����0�Œ���Œ�2�&�1�����.�#�2�)�����Œ� �!�0�������.�����$�0�����1�2���"���0�#���.���!���0�"���0���Œ� �!��� �#�����������2���"�����P��
�F�R�P�P�H�U�F�H���������.���2���������1�2� �1�0�����/�.�������ù�������.����� �����3� ���2���2���"���0�����.�����$�&�!���"���.���3����� �����.���Œ� ���*��
�0��� �����0���&������� �������0���2���"���/���.�3� �!�0�2�������"���0�3�.�!��� �����"�����1�&�"�����.�������������Œ� �!� �*�������.�����.�2�.��� ���1� �#�����2����
�/�������!���1�������0�2�.���*�������.�"���0�3�.�!��� �����"�����1�2� �1�0�����/�.�"�������.�����������2�)�����P�R�E�L�O�H���Z�H�E���D�S�S�����������.�"�������2�!�������"��
�0�3�.�!��� �����"�����Q�D�W�L�Y�H���D�S�S�������.���������.�"���#���!���/�������"���0�3�.�!��� �����"�����K�\�E�U�L�G���D�S�S���������ù�#�2�)���2� �����0�3�����.��� ��
�0�3�.�!���)���0�����2� ���Œ���.���1��� ���.�������#�1���"���1�#�1�2�����.�2� �"�����.�����1�$�0�/���.�1��� �*���Œ� �#���Œ�.�!� �#�1�������0�2�.�����.�!�$��������
�1�2�������ü���)�2���2�.�������������þ���0���)�2���2�.���Œ� �#�����0���0�2�����2���"���1�����%�0���"���1�$�0�2�����������0���2� �����1�$�0�/���.�1���)��
�Œ�.�!� �#�1���.�"�����������2�+�����1�#�1���0�#�+�����0�Œ���1���"�����.���*�Œ�2�0�����/�����3� �!�0�"���1�����.���2�������"���2���1�0���"���1�0���.�#�2�����2������
�Œ�0�!��� �$�������1�#���Œ�0�!�����.�����.��� ���������"���2���"���3����� �1� �3���.�"���Œ�!�&�2�.�!�$����� �*���1�$�0�/���.�1��� �*�������.�����������2���"��
�1�#�1���0�#���"���������.���.���2�.�Œ� ���!�����)���0�������1�$�0�/���.�1�������1�2� �1�0�����/�.�"�����5�:�'�������.�����Œ�!� �1�.�!���)�1��������
�1�$�0�/���.�1�������1�2� �1�0�����/�.�"�����$�:�'�������������.���0���)�2���2�.���1�$�0�2�����������0���0�!���.���0���.���.�����Œ�2�#�����"��
�/���.�Œ���.�2�3� �!�������&�����0�3�.�!��� ���+�������������2�+�����#�Œ� ���!�.���������0���������Œ� ���.���.�Œ�)���2�.���/�����3� �!�.���0�!���.���0���.��
�Œ� �#���0�����.�����2�+�!�.���/���.�����1�����.�����.�������.�����1�2� �*�����2�����/������� �#�!�����.���/���.�Œ���.�2�3� �!�������+�����0�3�.�!��� ���+����
���������2�+�����1�$�0�2���������0�*��� ���������.�����������/�.�Œ�.�����!���������������Œ�0�!���Œ�2�+�1�0���"��Insight on Technology��
Carnival Cruise Ships Go Mobile�����.���.���*� �#�����2�������.�����Œ�2�#�������2���"���0�3�.�!��� �����"���&�D�U�Q�L�Y�D�O���+�X�E����
�����.���0�3�.�!��� �����"�������.�����������2�����Œ� �#���$�!���1����� �Œ� ���0���2�.�����2�+�!�.���1�0���Œ��� ���.���.���.�%�#�$���"���2���"���&�D�U�Q�L�Y�D�O����
���.���+�"�����.�����1�2� ������� ���2���"���1�*�1�2�����.���©�2�F�H�D�Q���0�H�G�D�O�O�L�R�Q�ª������
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������ �7�K�H���J�U�H�D�W�H�U���W�K�H���S�R�W�H�Q�W�L�D�O���U�H�Z�D�U�G���I�U�R�P���D���U�L�V�N���L�Q�Y�H�V�W�P�H�Q�W�����W�K�H���J�U�H�D�W�H�U���L�V���W�K�H��
�U�L�V�N����

��

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

��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�.�H�\���3�R�L�Q�W�V��

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

�x�� �7�K�H�U�H���L�V���D���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���U�L�V�N���D�Q�G�����R�Q���D�Y�H�U�D�J�H�����W�K�H���U�H�Z�D�U�G���K�D�V���E�H�H�Q��
�F�R�Q�V�L�G�H�U�D�E�O�H����

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

��

�7�K�H���+�L�V�W�R�U�L�F�D�O���5�H�F�R�U�G�����:�H���H�[�D�P�L�Q�H���\�H�D�U���W�R���\�H�D�U���K�L�V�W�R�U�L�F�D�O���U�D�W�H�V���R�I���U�H�W�X�U�Q���R�Q���I�L�Y�H��
�F�D�W�H�J�R�U�L�H�V���R�I���L�Q�Y�H�V�W�P�H�Q�W�V����

�x�� �/�D�U�J�H���F�R�P�S�D�Q�\���V�W�R�F�N�V�����Z�K�L�F�K���L�V���E�D�V�H�G���R�Q���W�K�H���6�W�D�Q�G�D�U�G���	���3�R�R�U�
�V�����������L�Q�G�H�[�����6�	�3��
������������

�x�� �6�P�D�O�O���F�R�P�S�D�Q�\���V�W�R�F�N�V�����Z�K�H�U�H�����V�P�D�O�O�����F�R�U�U�H�V�S�R�Q�G�V���W�R���W�K�H���V�P�D�O�O�H�V�W�����������R�I���W�K�H��
�F�R�P�S�D�Q�L�H�V���O�L�V�W�H�G���R�Q���W�K�H���1�H�Z���<�R�U�N���6�W�R�F�N���(�[�F�K�D�Q�J�H�����D�V���P�H�D�V�X�U�H�G���E�\���W�K�H���P�D�U�N�H�W��
�Y�D�O�X�H���R�I���R�X�W�V�W�D�Q�G�L�Q�J���V�W�R�F�N����



�W���P�����ó���}�(���ò�í��
��

�x�� �/�R�Q�J���W�H�U�P���F�R�U�S�R�U�D�W�H���E�R�Q�G�V�����Z�K�L�F�K���L�V���D���S�R�U�W�I�R�O�L�R���R�I���K�L�J�K���T�X�D�O�L�W�\���E�R�Q�G�V���Z�L�W�K���������\�H�D�U�V��
�W�R���P�D�W�X�U�L�W�\����

�x�� �/�R�Q�J���W�H�U�P���8���6�����7�U�H�D�V�X�U�\���E�R�Q�G�V�����Z�K�L�F�K���L�V���D���S�R�U�W�I�R�O�L�R���R�I���8���6�����J�R�Y�H�U�Q�P�H�Q�W���E�R�Q�G�V���Z�L�W�K��
�������\�H�D�U�V���W�R���P�D�W�X�U�L�W�\����

�x�� �8���6�����7�U�H�D�V�X�U�\���E�L�O�O�V�����7���E�L�O�O�V�����Z�L�W�K���D���W�K�U�H�H���P�R�Q�W�K���O�L�I�H����
�7�K�H���D�Q�Q�X�D�O���S�H�U�F�H�Q�W�D�J�H���F�K�D�Q�J�H�V���L�Q���W�K�H���&�R�Q�V�X�P�H�U���3�U�L�F�H���,�Q�G�H�[�����&�3�,�����D�U�H���D�O�V�R���F�D�O�F�X�O�D�W�H�G��
�D�V���D���F�R�P�S�D�U�L�V�R�Q���W�R���F�R�Q�V�X�P�H�U���S�U�L�F�H���J�R�R�G�V���L�Q�I�O�D�W�L�R�Q����

��

�$�Y�H�U�D�J�H���5�H�W�X�U�Q�V�����7�K�H���)�L�U�V�W���/�H�V�V�R�Q��

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

��

�5�H�W�X�U�Q���9�D�U�L�D�E�L�O�L�W�\�����7�K�H���6�H�F�R�Q�G���/�H�V�V�R�Q��

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

��

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

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

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�x�� �G�L�V�W�L�Q�J�X�L�V�K���E�H�W�Z�H�H�Q���5�L�V�N�\���D�V�V�H�W�V���D�Q�G���U�L�V�N���I�U�H�H���D�V�V�H�W�V��
�x�� �G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���D�V�V�H�W�V��
�x�� �L�Q�W�U�R�G�X�F�H���V�R�P�H���N�H�\���W�H�U�P�V���V�X�F�K���D�V���U�L�V�N�����U�H�W�X�U�Q�V�����D�Y�H�U�D�J�H���U�H�W�X�U�Q�V�����U�H�W�X�U�Q��

�Y�D�U�L�D�E�L�O�L�W�\�����U�L�V�N���S�U�H�P�L�X�P����
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��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�$�I�W�H�U���U�H�D�G�L�Q�J���W�K�L�V���F�K�D�S�W�H�U�����W�K�H���V�W�X�G�H�Q�W�V���V�K�R�X�O�G���E�H���D�E�O�H���W�R������
�x�� �(�Y�D�O�X�D�W�H���Z�K�\���L�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���V�W�X�G�\���L�Q�Y�H�V�W�P�H�Q�W���D�Q�G���U�L�V�N���P�D�Q�D�J�H�P�H�Q�W����
�x�� �$�Q�D�O�\�]�H���W�K�H���P�D�M�R�U���W�\�S�H�V���R�I���U�L�V�N�\���D�V�V�H�W�V����
�x�� �$�Q�D�O�\�]�H���W�K�H���H�Y�R�O�X�W�L�R�Q���R�I���U�L�V�N���I�U�R�P���L�W�V���H�D�U�O�\���\�H�D�U�V���W�R���W�R�G�D�\����
�x�� �6�S�H�F�L�I�\���D�Q�G���X�Q�G�H�U�V�W�D�Q�G���W�K�H���U�L�V�N���D�Q�G���U�H�W�X�U�Q��
�x�� �8�Q�G�H�U�V�W�D�Q�G���W�K�H���W�K�H�U�H���L�V���D���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���U�L�V�N���D�Q�G�����R�Q���D�Y�H�U�D�J�H�����W�K�H��

�U�H�Z�D�U�G���K�D�V���E�H�H�Q���F�R�Q�V�L�G�H�U�D�E�O�H����
��

�.�H�\���:�R�U�G�V��

���5�L�V�N��
��

Return 
Total  return 
�3�H�U�F�H�Q�W�D�J�H��
�5�H�W�X�U�Q�V��
�$�Y�H�U�D�J�H���5�H�W�X�U�Q�V��
��

�L�Q�W�H�U�H�V�W�� �5�L�V�N��
�U�H�P�L�X�P�V��
��

Risk-free 
rate��

�5�H�W�X�U�Q��
�9�D�U�L�D�E�L�O�L�W�\��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����

��

�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
�S�U�R�S�H�U���F�R�Q�W�H�[�W�����7�K�H���W�H�[�W���R�I�I�H�U�V���D���E�D�O�D�Q�F�H�G�����X�Q�L�I�L�H�G���W�U�H�D�W�P�H�Q�W���R�I���W�K�H���I�R�X�U���P�D�L�Q���W�\�S�H�V���R�I��
�I�L�Q�D�Q�F�L�D�O���L�Q�Y�H�V�W�P�H�Q�W�V�Š�V�W�R�F�N�V�����E�R�Q�G�V�����R�S�W�L�R�Q�V�����D�Q�G���I�X�W�X�U�H�V�����7�R�S�L�F�V���D�U�H���R�U�J�D�Q�L�]�H�G���L�Q���D��
�Z�D�\�� �W�K�D�W�� �P�D�N�H�V�� �W�K�H�P�� �H�D�V�\�� �W�R�� �D�S�S�O�\�� �W�R�� �U�H�D�O�� �O�L�I�H�Š�D�Q�G�� �V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �K�D�Q�G�V���R�Q��
�D�F�W�L�Y�L�W�L�H�V�����7�K�H�Q�����U�H�V�R�X�U�F�H�V���Z�L�W�K�L�Q���&�R�Q�Q�H�F�W���K�H�O�S���V�W�X�G�H�Q�W�V���V�R�O�Y�H���I�L�Q�D�Q�F�L�D�O���S�U�R�E�O�H�P�V���D�Q�G��
�D�S�S�O�\�� �Z�K�D�W�� �W�K�H�\�� �K�D�Y�H�� �O�H�D�U�Q�H�G���� �-�R�U�G�D�Q�¶�V�� �P�D�Q�D�J�H�U�L�D�O�� �S�H�U�V�S�H�F�W�L�Y�H�� �D�Q�G�� �V�X�S�H�U�L�R�U��
�S�H�G�D�J�R�J�\�� �F�R�P�E�L�Q�H�� �Z�L�W�K�� �D�� �F�R�P�S�O�H�W�H�� �G�L�J�L�W�D�O�� �V�R�O�X�W�L�R�Q�� �W�R�� �K�H�O�S�� �V�W�X�G�H�Q�W�V�� �D�F�K�L�H�Y�H�� �K�L�J�K�H�U��
�R�X�W�F�R�P�H�V���L�Q���W�K�H���F�R�X�U�V�H�����&�R�Q�Q�H�F�W���L�V���W�K�H���R�Q�O�\���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���V�\�V�W�H�P���W�K�D�W���H�P�S�R�Z�H�U�V��
�V�W�X�G�H�Q�W�V���E�\���F�R�Q�W�L�Q�X�R�X�V�O�\���D�G�D�S�W�L�Q�J���W�R���G�H�O�L�Y�H�U���S�U�H�F�L�V�H�O�\���Z�K�D�W���W�K�H�\���Q�H�H�G�����Z�K�H�Q���W�K�H�\���Q�H�H�G��
�L�W�����D�Q�G���K�R�Z���W�K�H�\���Q�H�H�G���L�W����
��
�(�V�V�H�Q�W�L�D�O�V���R�I���,�Q�Y�H�V�W�P�H�Q�W�V�������E�\���%�R�G�L�H���.�D�Q�H���D�Q�G���0�D�U�F�X�V�����������W�K���(�G�L�W�L�R�Q�����,�U�Z�L�Q���0�F�*�U�D�Z��
�+�L�O�O����
��
�7�K�H�� �P�D�U�N�H�W���O�H�D�G�L�Q�J�� �L�Q�Y�H�V�W�P�H�Q�W�V���W�H�[�W�E�R�R�N�� �(�V�V�H�Q�W�L�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�� �E�\�� �%�R�G�L�H�� �.�D�Q�H��
�D�Q�G���0�D�U�F�X�V���H�P�S�K�D�V�L�]�H�V���D�V�V�H�W���D�O�O�R�F�D�W�L�R�Q���Z�K�L�O�H���S�U�H�V�H�Q�W�L�Q�J���W�K�H���S�U�D�F�W�L�F�D�O���D�S�S�O�L�F�D�W�L�R�Q�V���R�I��
�L�Q�Y�H�V�W�P�H�Q�W���W�K�H�R�U�\�����7�K�H���D�X�W�K�R�U�V���K�D�Y�H���H�O�L�P�L�Q�D�W�H�G���X�Q�Q�H�F�H�V�V�D�U�\���P�D�W�K�H�P�D�W�L�F�D�O���G�H�W�D�L�O���D�Q�G��
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��

�F�R�Q�F�H�Q�W�U�D�W�H���R�Q���W�K�H���L�Q�W�X�L�W�L�R�Q���D�Q�G���L�Q�V�L�J�K�W�V���W�K�D�W���Z�L�O�O���E�H���X�V�H�I�X�O���W�R���S�U�D�F�W�L�W�L�R�Q�H�U�V���W�K�U�R�X�J�K�R�X�W��
�W�K�H�L�U���F�D�U�H�H�U�V���D�V���Q�H�Z���L�G�H�D�V���D�Q�G���F�K�D�O�O�H�Q�J�H�V���H�P�H�U�J�H���I�U�R�P���W�K�H���I�L�Q�D�Q�F�L�D�O���P�D�U�N�H�W�S�O�D�F�H����
��
�(�V�V�H�Q�W�L�D�O�V���R�I���,�Q�Y�H�V�W�P�H�Q�W�V�������E�\���%�R�G�L�H���.�D�Q�H���D�Q�G���0�D�U�F�X�V�����������W�K���(�G�L�W�L�R�Q�����,�U�Z�L�Q���0�F�*�U�D�Z��
�+�L�O�O����

�H�7�H�[�E�R�R�N����

�K�W�W�S�V�������Z�Z�Z���D�P�D�]�R�Q���F�R�P���(�V�V�H�Q�W�L�D�O�V���,�Q�Y�H�V�W�P�H�Q�W�V���0�F�J�U�D�Z���K�L�O�O���)�L�Q�D�Q�F�H���,�Q�V�X�U�D�Q�F�H��
�H�E�R�R�N���G�S���%�����$�$�<�=�9�*�6���U�H�I� �W�P�P�B�N�L�Q�B�V�Z�D�W�F�K�B���"�B�H�Q�F�R�G�L�Q�J� �8�7�)���	�T�L�G� �	�V�U��

��
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�1�2�1�(��
��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�����������Q�R�Q���J�U�D�G�H�G����

�:�K�D�W���L�V���W�K�H���U�L�V�N���S�U�H�P�L�X�P�"��

��
�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V��

� � � �
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�7�,�7�/�(�6�����%�X�\�L�Q�J���D�Q�G���6�H�O�O�L�Q�J���6�H�F�X�U�L�W�L�H�V����

�6�H�F�X�U�L�W�\���7�\�S�H�V��

��

�����Q�G���:�H�H�N����

�6�X�P�P�D�U�\��

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

�)�R�U���H�D�F�K���V�H�F�X�U�L�W�\���W�\�S�H�����Z�H���Z�L�O�O���H�[�D�P�L�Q�H����

�L�W�V���G�L�V�W�L�Q�J�X�L�V�K�L�Q�J���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V����

�W�K�H���S�R�W�H�Q�W�L�D�O���J�D�L�Q�V���D�Q�G���O�R�V�V�H�V���I�U�R�P���R�Z�Q�L�Q�J���L�W�����D�Q�G��

�K�R�Z���L�W�V���S�U�L�F�H�V���D�U�H���T�X�R�W�H�G���L�Q���W�K�H���I�L�Q�D�Q�F�L�D�O���S�U�H�V�V����

��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�6�H�F�W�L�R�Q�����������*�H�W�W�L�Q�J���6�W�D�U�W�H�G��

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

�6�H�F�W�L�R�Q�����������%�U�R�N�H�U�D�J�H���$�F�F�R�X�Q�W�V��

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

�6�H�F�W�L�R�Q�����������6�K�R�U�W���6�D�O�H�V��

Short Sale is the���V�D�O�H���L�Q���Z�K�L�F�K���W�K�H���V�H�O�O�H�U���G�R�H�V���Q�R�W���D�F�W�X�D�O�O�\���R�Z�Q���W�K�H���V�H�F�X�U�L�W�\���W�K�D�W���L�V���V�R�O�G��
�D�Q�G��Short Interest is the���D�P�R�X�Q�W���R�I���F�R�P�P�R�Q���V�W�R�F�N���K�H�O�G���L�Q���V�K�R�U�W���S�R�V�L�W�L�R�Q�V����

�6�H�F�W�L�R�Q�����������,�Q�Y�H�V�W�R�U���2�E�M�H�F�W�L�Y�H�V�����&�R�Q�V�W�U�D�L�Q�W�V�����D�Q�G���6�W�U�D�W�H�J�L�H�V��
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�,�Q�Y�H�V�W�L�Q�J���L�V���V�L�P�S�O�\���G�H�I�H�U�U�H�G���F�R�P�S�H�Q�V�D�W�L�R�Q�������:�H���L�Q�Y�H�V�W���W�R���K�D�Y�H���P�R�U�H���W�R���V�S�H�Q�G���O�D�W�H�U�������6�R��
�L�Q�Y�H�V�W�L�Q�J���D�Q�G���V�D�Y�L�Q�J���D�U�H���D�F�W�X�D�O�O�\���W�K�H���V�D�P�H�������7�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V���G�H�V�F�U�L�E�H���I�D�F�W�R�U�V���W�K�D�W��
�D�I�I�H�F�W���R�X�U���L�Q�Y�H�V�W�P�H�Q�W���V�W�U�D�W�H�J�\����

�6�H�F�W�L�R�Q�����������&�O�D�V�V�L�I�\�L�Q�J���6�H�F�X�U�L�W�L�H�V��

�:�H�����S�U�R�Y�L�G�H�V���D�Q���L�Q�W�U�R�G�X�F�W�L�R�Q���W�R���W�K�H���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���V�H�F�X�U�L�W�L�H�V�������,�Q���J�H�Q�H�U�D�O�����W�K�U�H�H��
�T�X�H�V�W�L�R�Q�V���D�U�H���D�V�N�H�G����

�x�� �:�K�D�W���L�V���W�K�H���V�H�F�X�U�L�W�\�
�V���E�D�V�L�F���Q�D�W�X�U�H���D�Q�G���L�W�V���G�L�V�W�L�Q�J�X�L�V�K�L�Q�J���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�"��
�x�� �:�K�D�W���D�U�H���W�K�H���S�R�W�H�Q�W�L�D�O���J�D�L�Q�V���D�Q�G���O�R�V�V�H�V�"��
�x�� �+�R�Z���D�U�H���S�U�L�F�H�V���T�X�R�W�H�G�"��
�6�H�F�W�L�R�Q�������������,�Q�W�H�U�H�V�W���%�H�D�U�L�Q�J���$�V�V�H�W�V������

Interest bearing assets�����Y�D�O�X�H���R�I���W�K�H���D�V�V�H�W���G�H�S�H�Q�G�V���R�Q���L�Q�W�H�U�H�V�W���U�D�W�H�V����

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

�6�H�F�W�L�R�Q�������������(�T�X�L�W�L�H�V��

�(�T�X�L�W�L�H�V���F�R�Q�V�L�V�W���R�I���F�R�P�P�R�Q���V�W�R�F�N���D�Q�G���S�U�H�I�H�U�U�H�G���V�W�R�F�N����

�6�H�F�W�L�R�Q�����������'�H�U�L�Y�D�W�L�Y�H�V��

Primary asset�����V�H�F�X�U�L�W�\���V�R�O�G���E�\���D���E�X�V�L�Q�H�V�V���R�U���L�Q�G�X�V�W�U�\���W�R���U�D�L�V�H���P�R�Q�H�\����

Derivative asset:���D�Q���D�V�V�H�W���W�K�D�W���L�V���G�H�U�L�Y�H�G���I�U�R�P���D�Q���H�[�L�V�W�L�Q�J���W�U�D�G�H�G���D�V�V�H�W�����U�D�W�K�H�U���W�K�D�Q��
�L�V�V�X�H�G���E�\���D���E�X�V�L�Q�H�V�V���R�U���J�R�Y�H�U�Q�P�H�Q�W�������$�Q�\���D�V�V�H�W���W�K�D�W���L�V���Q�R�W���D���S�U�L�P�D�U�\���D�V�V�H�W����

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

�6�H�F�W�L�R�Q�������������2�S�W�L�R�Q���&�R�Q�W�U�D�F�W�V��

Option contract: �D�Q���D�J�U�H�H�P�H�Q�W���W�K�D�W���J�L�Y�H�V���W�K�H���R�Z�Q�H�U���W�K�H���U�L�J�K�W�����E�X�W���Q�R�W���W�K�H���R�E�O�L�J�D�W�L�R�Q�����W�R��
�E�X�\���R�U���V�H�O�O���D���V�S�H�F�L�I�L�F���D�V�V�H�W���D�W���D���V�S�H�F�L�I�L�H�G���S�U�L�F�H���I�R�U���D���V�H�W���S�H�U�L�R�G���R�I���W�L�P�H�������2�S�W�L�R�Q���F�R�Q�W�U�D�F�W�V��
�D�U�H���V�W�D�Q�G�D�U�G�L�]�H�G����

��



�W���P�����í�î���}�(���ò�í��
��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�x�� �%�U�R�N�H�U�D�J�H���$�F�F�R�X�Q�W�V��
�x�� �&�O�D�V�V�L�I�\�L�Q�J���6�H�F�X�U�L�W�L�H�V��
�x�� �(�T�X�L�W�L�H�V��
�x�� �'�H�U�L�Y�D�W�L�Y�H�V��
�x�� Primary asset������
�x�� �����Œ�]�À���š�]�À�������•�•���š��
�x�� �2�S�W�L�R�Q���&�R�Q�W�U�D�F�W�V��

��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

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

�”�� �$�Q�D�O�\�V�H���W�K�H���N�H�\���F�R�P�S�R�Q�H�Q�W�V���R�I�����6�H�F�X�U�L�W�L�H�V��
�”�� �$�Q�D�O�\�V�H���W�K�H���N�H�\���F�R�P�S�R�Q�H�Q�W�V���R�I�����(�T�X�L�W�L�H�V��
�”�� �$�Q�D�O�\�V�H���W�K�H���N�H�\���F�R�P�S�R�Q�H�Q�W�V���R�I�����'�H�U�L�Y�D�W�L�Y�H�V��
�”�� �(�Y�D�O�X�D�W�H���W�K�H���P�D�M�R�U���2�S�W�L�R�Q���&�R�Q�W�U�D�F�W�V��

��

�.�H�\���:�R�U�G�V��

�%�U�R�N�H�U��

��

�6�K�R�U�W���V�D�O�H��

��

�(�T�X�L�W�L�H�V��

��

�&�R�P�P�R�Q��
�V�W�R�F�N���D�Q�G����

���3�U�H�I�H�U�U�H�G��
�V�W�R�F�N��

��

�)�L�[�H�G��
�L�Q�F�R�P�H��
�V�H�F�X�U�L�W�L�H�V��

��

�'�H�U�L�Y�D�W�L�Y�H�V��

��

��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����
��

�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
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��

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

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�R�Q�H��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�������������Q�R�Q���J�U�D�G�H�G����

�:�K�D�W���L�V���D�V�V�H�W���D�O�O�R�F�D�W�L�R�Q�"��

��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V���� ��



�W���P�����í�ð���}�(���ò�í��
��

�7�,�7�/�(�����0�X�W�X�D�O���)�X�Q�G�V��

��

�����U�G���:�H�H�N����

��

�6�X�P�P�D�U�\��

�7�K�L�V���F�K�D�S�W�H�U���Z�D�O�N�V���V�W�X�G�H�Q�W�V���W�K�U�R�X�J�K���W�K�H���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���P�X�W�X�D�O���I�X�Q�G�V�����W�K�H�L�U���U�L�V�N�V�����D�Q�G��
�U�H�W�X�U�Q�V�����0�X�W�X�D�O���I�X�Q�G�V���D�U�H���V�L�P�S�O�\���D���P�H�D�Q�V���R�I���F�R�P�E�L�Q�L�Q�J���R�U���S�R�R�O�L�Q�J���W�K�H���I�X�Q�G�V���R�I���D���O�D�U�J�H��
�J�U�R�X�S���R�I���L�Q�Y�H�V�W�R�U�V�����7�K�H���E�X�\���D�Q�G���V�H�O�O���G�H�F�L�V�L�R�Q�V���I�R�U���W�K�H���U�H�V�X�O�W�L�Q�J���S�R�R�O���D�U�H���W�K�H�Q���P�D�G�H���E�\���D��
�I�X�Q�G���P�D�Q�D�J�H�U�����Z�K�R���L�V���F�R�P�S�H�Q�V�D�W�H�G���I�R�U���W�K�H���V�H�U�Y�L�F�H���S�U�R�Y�L�G�H�G�����/�L�N�H���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�V��
�D�Q�G���O�L�I�H���L�Q�V�X�U�D�Q�F�H���F�R�P�S�D�Q�L�H�V�����P�X�W�X�D�O���I�X�Q�G�V���D�U�H���D���I�R�U�P���R�I���I�L�Q�D�Q�F�L�D�O���L�Q�W�H�U�P�H�G�L�D�U�\�����$��
�P�X�W�X�D�O���I�X�Q�G���L�V���V�L�P�S�O�\���D���F�R�U�S�R�U�D�W�L�R�Q�����,�W���L�V���R�Z�Q�H�G���E�\���V�K�D�U�H�K�R�O�G�H�U�V�����Z�K�R���H�O�H�F�W���D���E�R�D�U�G���R�I��
�G�L�U�H�F�W�R�U�V�����0�R�V�W���P�X�W�X�D�O���I�X�Q�G�V���D�U�H���F�U�H�D�W�H�G���E�\���L�Q�Y�H�V�W�P�H�Q�W���D�G�Y�L�V�R�U�\���I�L�U�P�V�����R�U���E�U�R�N�H�U�D�J�H��
�I�L�U�P�V���Z�L�W�K���L�Q�Y�H�V�W�P�H�Q�W���D�G�Y�L�V�R�U�\���R�S�H�U�D�W�L�R�Q�V��

��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

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

Open-end fund:���$�Q���L�Q�Y�H�V�W�P�H�Q�W���F�R�P�S�D�Q�\���W�K�D�W���V�W�D�Q�G�V���U�H�D�G�\���W�R���E�X�\���D�Q�G���V�H�O�O���V�K�D�U�H�V���D�W���D�Q�\��
�W�L�P�H����

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

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

Net asset value (NAV):���7�K�H���Y�D�O�X�H���R�I���W�K�H���D�V�V�H�W�V���K�H�O�G���E�\���D���P�X�W�X�D�O���I�X�Q�G���G�L�Y�L�G�H�G���E�\���W�K�H��
�Q�X�P�E�H�U���R�I���V�K�D�U�H�V����

�7�K�H���1�$�9���R�I���D���P�X�W�X�D�O���I�X�Q�G���F�K�D�Q�J�H�V���G�D�L�O�\���D�Q�G���W�K�H���V�K�D�U�H�V���D�U�H���D�O�Z�D�\�V���Z�R�U�W�K���W�K�H�L�U���1�$�9������
�6�L�Q�F�H���V�K�D�U�H�V���R�I���F�O�R�V�H�G���H�Q�G���I�X�Q�G�V���D�U�H���W�U�D�G�H�G���L�Q���W�K�H���P�D�U�N�H�W�V�����W�K�H�L�U���V�K�D�U�H���S�U�L�F�H���P�D�\���Q�R�W��
�E�H���H�T�X�D�O���W�R���W�K�H�L�U���1�$�9����

��

��
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�6�H�F�W�L�R�Q�����������0�X�W�X�D�O���)�X�Q�G���2�S�H�U�D�W�L�R�Q�V��

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

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

�6�H�F�W�L�R�Q�������������6�K�R�U�W���7�H�U�P���)�X�Q�G�V��

Money market mutual fund (MMMF)�����$���P�X�W�X�D�O���I�X�Q�G���V�S�H�F�L�D�O�L�]�L�Q�J���L�Q���P�R�Q�H�\���P�D�U�N�H�W��
�L�Q�V�W�U�X�P�H�Q�W�V����

�6�H�F�W�L�R�Q�����������/�R�Q�J���7�H�U�P���)�X�Q�G�V��

�:�K�L�O�H���W�K�H�U�H���D�U�H���P�D�Q�\���W�\�S�H�V���R�I���O�R�Q�J���W�H�U�P���I�X�Q�G�V�����K�L�V�W�R�U�L�F�D�O�O�\���I�X�Q�G�V���Z�H�U�H���F�O�D�V�V�L�I�L�H�G���D�V��
�V�W�R�F�N�����E�R�Q�G�����R�U���L�Q�F�R�P�H���I�X�Q�G�V�����1�R�Z���W�K�H�U�H���D�U�H���P�D�Q�\���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V�����,�Q�Y�H�V�W�R�U�V���V�K�R�X�O�G��
�F�D�U�H�I�X�O�O�\���L�Q�Y�H�V�W�L�J�D�W�H���W�K�H���K�R�O�G�L�Q�J�V���R�I���D���I�X�Q�G���E�H�F�D�X�V�H���W�K�H���V�W�D�W�H�G���L�Q�Y�H�V�W�P�H�Q�W���R�E�M�H�F�W�L�Y�H���P�D�\��
�Q�R�W���F�R�Q�F�X�U���Z�L�W�K���W�K�H���D�F�W�X�D�O���S�R�U�W�I�R�O�L�R���K�R�O�G�L�Q�J�V���R�I���D���I�X�Q�G������

��

�6�H�F�W�L�R�Q�����������0�X�W�X�D�O���)�X�Q�G���3�H�U�I�R�U�P�D�Q�F�H��

�7�K�H�U�H���D�U�H���P�D�Q�\���V�R�X�U�F�H�V���R�I���P�X�W�X�D�O���I�X�Q�G���S�H�U�I�R�U�P�D�Q�F�H���L�Q�I�R�U�P�D�W�L�R�Q�����L�Q�F�O�X�G�L�Q�J����
�0�R�U�Q�L�Q�J�V�W�D�U�����W�K�H��Wall Street Journal�����D�Q�G���9�D�O�X�H���/�L�Q�H�����7�K�H�U�H���D�U�H���D�O�V�R���P�D�Q�\���Z�H�E���V�L�W�H�V��
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�7�K�H���E�X�V�L�Q�H�V�V���R�I���W�K�H���1�<�6�(���L�V���W�R���D�W�W�U�D�F�W���D�Q�G���S�U�R�F�H�V�V���R�U�G�H�U���I�O�R�Z�����W�K�H���I�O�R�Z���R�I���F�X�V�W�R�P�H�U��
�R�U�G�H�U�V���W�R���E�X�\���D�Q�G���V�H�O�O���V�W�R�F�N�����$�E�R�X�W���R�Q�H���W�K�L�U�G���R�I���W�K�H���W�U�D�G�L�Q�J���Y�R�O�X�P�H���L�V���D�W�W�U�L�E�X�W�D�E�O�H���W�R��
�L�Q�G�L�Y�L�G�X�D�O���L�Q�Y�H�V�W�R�U�V�����D�Q�G���D�O�P�R�V�W���K�D�O�I���L�V���G�H�U�L�Y�H�G���I�U�R�P���L�Q�V�W�L�W�X�W�L�R�Q�D�O���L�Q�Y�H�V�W�R�U�V����

�6�H�F�W�L�R�Q�����������1�D�V�G�D�T��

�1�D�V�G�D�T���V�W�D�Q�G�V���I�R�U���1�D�W�L�R�Q�D�O���$�V�V�R�F�L�D�W�L�R�Q���R�I���6�H�F�X�U�L�W�L�H�V���'�H�D�O�H�U�V���$�X�W�R�P�D�W�H�G���4�X�R�W�D�W�L�R�Q�V��
�V�\�V�W�H�P�����,�Q���W�H�U�P�V���R�I���G�R�O�O�D�U���Y�R�O�X�P�H���W�K�H���1�<�6�(���L�V���O�D�U�J�H�U�����E�X�W���L�Q���W�H�U�P�V���R�I���V�K�D�U�H���Y�R�O�X�P�H���W�K�H��
�1�D�V�G�D�T���L�V���O�D�U�J�H�U����
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��

�6�H�F�W�L�R�Q�����������6�W�R�F�N���0�D�U�N�H�W���,�Q�I�R�U�P�D�W�L�R�Q��

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

�6�H�F�W�L�R�Q�����������7�K�H���'�L�Y�L�G�H�Q�G���'�L�V�F�R�X�Q�W���0�R�G�H�O�����7�K�H��Dividend discount model (DDM) is the 
m�H�W�K�R�G���R�I���H�V�W�L�P�D�W�L�Q�J���W�K�H���Y�D�O�X�H���R�I���D���V�K�D�U�H���R�I���V�W�R�F�N���D�V���W�K�H���S�U�H�V�H�Q�W���Y�D�O�X�H���R�I���D�O�O���H�[�S�H�F�W�H�G��
�I�X�W�X�U�H���G�L�Y�L�G�H�Q�G���S�D�\�P�H�Q�W�V����

�6�H�F�W�L�R�Q�����������7�K�H���7�Z�R���6�W�D�J�H���'�L�Y�L�G�H�Q�G���*�U�R�Z�W�K���0�R�G�H�O��

�,�V���D���G�L�Y�L�G�H�Q�G���P�R�G�H�O���W�K�D�W���D�V�V�X�P�H�V���D���I�L�U�P���Z�L�O�O���W�H�P�S�R�U�D�U�L�O�\���J�U�R�Z���D�W���D���U�D�W�H���G�L�I�I�H�U�H�Q�W���I�U�R�P���L�W�V��
�O�R�Q�J���W�H�U�P���J�U�R�Z�W�K���U�D�W�H����

�6�H�F�W�L�R�Q�����������3�U�L�F�H���5�D�W�L�R���$�Q�D�O�\�V�L�V��

�3�U�L�F�H���U�D�W�L�R�V���D�U�H���I�U�H�T�X�H�Q�W�O�\���X�V�H�G���E�\���I�L�Q�D�Q�F�L�D�O���D�Q�D�O�\�V�W�V�����D�Q�G���W�K�H���U�D�W�L�R�V���D�U�H���X�V�H�G���P�R�U�H���R�I�W�H�Q��
�W�K�D�Q���G�L�Y�L�G�H�Q�G���G�L�V�F�R�X�Q�W���P�R�G�H�O�V����

�6�H�F�W�L�R�Q�����������7�H�F�K�Q�L�F�D�O���$�Q�D�O�\�V�L�V����

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

�6�H�F�W�L�R�Q�����������0�D�U�N�H�W���(�I�I�L�F�L�H�Q�F�\��

Market efficiency:���5�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���V�W�R�F�N���S�U�L�F�H�V���D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���D�Y�D�L�O�D�E�O�H���W�R���L�Q�Y�H�V�W�R�U�V��
�L�Q�G�L�F�D�W�L�Q�J���Z�K�H�W�K�H�U���L�W���L�V���S�R�V�V�L�E�O�H���W�R�����E�H�D�W���W�K�H���P�D�U�N�H�W�������L�I���D���P�D�U�N�H�W���L�V���H�I�I�L�F�L�H�Q�W�����L�W���L�V���Q�R�W��
�S�R�V�V�L�E�O�H���H�[�F�H�S�W���E�\���O�X�F�N����

Efficient market hypothesis (EMH):���7�K�H�R�U�\���D�V�V�H�U�W�L�Q�J���W�K�D�W�����D�V���D���S�U�D�F�W�L�F�D�O���P�D�W�W�H�U�����W�K�H��
�P�D�M�R�U���I�L�Q�D�Q�F�L�D�O���P�D�U�N�H�W�V���U�H�I�O�H�F�W���D�O�O���U�H�O�H�Y�D�Q�W���L�Q�I�R�U�P�D�W�L�R�Q���D�W���D���J�L�Y�H�Q���W�L�P�H����

�6�H�F�W�L�R�Q�����������6�W�R�F�N���3�U�L�F�H���%�H�K�D�Y�L�R�U���D�Q�G���0�D�U�N�H�W���(�I�I�L�F�L�H�Q�F�\��

�7�K�L�V���V�H�F�W�L�R�Q���G�L�V�F�X�V�V�H�V���V�H�Y�H�U�D�O���V�W�R�F�N���P�D�U�N�H�W���D�Q�R�P�D�O�L�H�V����

����������������

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P�V���D�Q�G���W�K�H���R�E�M�H�F�W�L�Y�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U���L�V���W�R���P�D�N�H���V�W�X�G�H�Q�W�V���W�R���X�Q�G�H�U�V�W�D�Q�G���D�Q�G��
�F�U�L�W�L�F�D�O�O�\���H�Y�D�O�X�D�W�H���W�K�H���I�R�O�O�R�Z�L�Q�J���F�R�Q�F�H�S�W�V����
��
��
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�x�� �7�K�H���3�U�L�P�D�U�\���D�Q�G���6�H�F�R�Q�G�D�U�\���6�W�R�F�N���0�D�U�N�H�W�V����
�x�� �7�K�H���1�H�Z���<�R�U�N���6�W�R�F�N���(�[�F�K�D�Q�J�H���D�Q�G���1�D�V�G�D�T��
�x�� �7�K�H���6�W�R�F�N���0�D�U�N�H�W���,�Q�I�R�U�P�D�W�L�R�Q����
�x�� �7�K�H���7�K�H���'�L�Y�L�G�H�Q�G���'�L�V�F�R�X�Q�W���0�R�G�H�O���D�Q�G����
�x�� �7�K�H���7�H�F�K�Q�L�F�D�O���$�Q�D�O�\�V�L�V����
�x�� �7�K�H���0�D�U�N�H�W���(�I�I�L�F�L�H�Q�F�\�����D�Q�G���W�K�H���6�W�R�F�N���3�U�L�F�H���%�H�K�D�Y�L�R�U��

��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

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

�”�� �$�Q�D�O�\�V�H���W�K�H���6�W�R�F�N���0�D�U�N�H�W���,�Q�I�R�U�P�D�W�L�R�Q����
�”�� �(�Y�D�O�X�D�W�H���W�K�H���6�W�R�F�N���0�D�U�N�H�W�V��
�”�� �(�Y�D�O�X�D�W�H���K�R�Z���7�H�F�K�Q�L�F�D�O���$�Q�D�O�\�V�L�V���Z�R�U�N��
�”�� �$�S�S�O�\���W�K�H���N�H�\��m�H�W�K�R�G���R�I���H�V�W�L�P�D�W�L�Q�J���W�K�H���Y�D�O�X�H���R�I���D���V�K�D�U�H���R�I���V�W�R�F�N��
�”�� �(�V�W�L�P�D�W�H���W�K�H���V�W�R�F�N���3�U�L�F�H��

��
��
�.�H�\���:�R�U�G�V��

�3�U�L�P�D�U�\��
�D�Q�G��
�6�H�F�R�Q�G�D�U�\��
�6�W�R�F�N��
�0�D�U�N�H�W�V����

���1�H�Z���<�R�U�N��
�6�W�R�F�N��
�(�[�F�K�D�Q�J�H��

�6�W�R�F�N��
�0�D�U�N�H�W��
�,�Q�I�R�U�P�D�W�L�R�Q��

�'�L�Y�L�G�H�Q�G��
�'�L�V�F�R�X�Q�W��
�0�R�G�H�O��

�7�H�F�K�Q�L�F�D�O��
�$�Q�D�O�\�V�L�V��

��

�0�D�U�N�H�W��
�(�I�I�L�F�L�H�Q�F�\��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����
�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
�S�U�R�S�H�U���F�R�Q�W�H�[�W�����7�R�S�L�F�V���D�U�H���R�U�J�D�Q�L�]�H�G���L�Q���D���Z�D�\���W�K�D�W���P�D�N�H�V���W�K�H�P���H�D�V�\���W�R���D�S�S�O�\���W�R���U�H�D�O��
�O�L�I�H�Š�D�Q�G�� �V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �K�D�Q�G�V���R�Q�� �D�F�W�L�Y�L�W�L�H�V���� �7�K�H�Q���� �U�H�V�R�X�U�F�H�V�� �Z�L�W�K�L�Q���&�R�Q�Q�H�F�W���K�H�O�S��
�V�W�X�G�H�Q�W�V���V�R�O�Y�H���I�L�Q�D�Q�F�L�D�O���S�U�R�E�O�H�P�V���D�Q�G���D�S�S�O�\���Z�K�D�W���W�K�H�\���K�D�Y�H���O�H�D�U�Q�H�G�����&�R�Q�Q�H�F�W���L�V���W�K�H��
�R�Q�O�\���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���V�\�V�W�H�P���W�K�D�W���H�P�S�R�Z�H�U�V���V�W�X�G�H�Q�W�V���E�\���F�R�Q�W�L�Q�X�R�X�V�O�\���D�G�D�S�W�L�Q�J���W�R��
�G�H�O�L�Y�H�U���S�U�H�F�L�V�H�O�\���Z�K�D�W���W�K�H�\���Q�H�H�G�����Z�K�H�Q���W�K�H�\���Q�H�H�G���L�W�����D�Q�G���K�R�Z���W�K�H�\���Q�H�H�G���L�W����
��
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�R�Q�H��
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�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�������������Q�R�Q���J�U�D�G�H�G����

�$�U�H���)�L�Q�D�Q�F�L�D�O���0�D�U�N�H�W�V���(�I�I�L�F�L�H�Q�W�"��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V����

������������������������������������������
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�7�,�7�/�(�����,�Q�W�H�U�H�V�W���5�D�W�H�V��

�������W�K���:�H�H�N����

�6�X�P�P�D�U�\��

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

��
��
�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�6�H�F�W�L�R�Q�����������,�Q�W�H�U�H�V�W���5�D�W�H���+�L�V�W�R�U�\���D�Q�G���0�R�Q�H�\���0�D�U�N�H�W���5�D�W�H�V��

�7�K�L�V���V�H�F�W�L�R�Q���S�U�R�Y�L�G�H�V���W�K�H���,�Q�W�H�U�H�V�W���5�D�W�H���+�L�V�W�R�U�\�����)�L�J�X�U�H�����������L�Q�G�L�F�D�W�H�V���W�K�D�W���W�K�H���K�L�J�K�H�V�W��
�L�Q�W�H�U�H�V�W���U�D�W�H�V���L�Q���8���6�����K�L�V�W�R�U�\���R�F�F�X�U�U�H�G���G�X�U�L�Q�J���W�K�H�����������V���D�Q�G�����������V�����7�K�H�U�H���Z�H�U�H���Y�H�U�\���O�R�Z��
�V�K�R�U�W���W�H�U�P���L�Q�W�H�U�H�V�W���U�D�W�H�V���I�U�R�P���W�K�H�����������V���W�R���W�K�H�����������V�����7�K�L�V���Z�D�V���G�X�H���W�R���G�H�O�L�E�H�U�D�W�H���)�H�G��
�D�F�W�L�R�Q�V�����Z�K�L�F�K���S�U�R�Y�H�G���W�R���E�H���X�Q�V�X�V�W�D�L�Q�D�E�O�H����
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Nominal interest rates:���,�Q�W�H�U�H�V�W���U�D�W�H�V���D�V���W�K�H�\���D�U�H���Q�R�U�P�D�O�O�\���R�E�V�H�U�Y�H�G���D�Q�G���T�X�R�W�H�G�����Z�L�W�K���Q�R��
�D�G�M�X�V�W�P�H�Q�W���I�R�U���L�Q�I�O�D�W�L�R�Q����
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�+�X�O�O���K�H�O�S�V���E�U�L�G�J�H���W�K�H���J�D�S���E�H�W�Z�H�H�Q���W�K�H�R�U�\���D�Q�G���S�U�D�F�W�L�F�H��

�+�X�O�O���-�R�K�Q�����2�S�W�L�R�Q�����)�X�W�X�U�H�V���	���2�W�K�H�U���'�H�U�L�Y�D�W�L�Y�H�V�������3�U�H�Q�W�L�F�H���+�D�O�O�������O�D�W�H�V�W���H�G�L�W�L�R�Q����

�H�7�H�[�E�R�R�N�����K�W�W�S�V�������Z�Z�Z���D�P�D�]�R�Q���F�R�P���2�S�W�L�R�Q�V���)�X�W�X�U�H�V���2�W�K�H�U���'�H�U�L�Y�D�W�L�Y�H�V���-�R�K�Q��
�H�E�R�R�N���G�S���%�����0�<�$�2�����,���U�H�I� �V�U�B���B���"�G�F�K�L�O�G� ���	�N�H�\�Z�R�U�G�V� �)�X�W�X�U�H�V���D�Q�G���2�S�W�L�R�Q�V
���D�Q�G���R�W�K�H�U���G�H�U�L�Y�D�W�L�Y�H�	�T�L�G� ���������������������	�V� �G�L�J�L�W�D�O���W�H�[�W�	�V�U� ��������

��
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��
�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�2�1�(��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�������������Q�R�Q���J�U�D�G�H�G����

�Z�K�D�W���L�V���D���S�U�R�W�H�F�W�L�Y�H���S�X�W���V�W�U�D�W�H�J�\����

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V����

� � � �
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�7�,�7�/�(�����2�S�W�L�R�Q���9�D�O�X�D�W�L�R�Q����

�)�X�W�X�U�H�V���&�R�Q�W�U�D�F�W�V��

��

�����W�K���:�H�H�N����

��

�6�X�P�P�D�U�\��

��

�,�Q���W�K�H�V�H�����F�K�D�S�W�H�U�V�����Z�H���Z�L�O�O�����G�L�V�F�X�V�V���V�W�R�F�N���R�S�W�L�R�Q���S�U�L�F�H�V�����:�H���Z�L�O�O���O�R�R�N���D�W���W�K�H���I�X�Q�G�D�P�H�Q�W�D�O��
�U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���F�D�O�O���D�Q�G���S�X�W���R�S�W�L�R�Q���S�U�L�F�H�V���D�Q�G���V�W�R�F�N���S�U�L�F�H�V�����7�K�H�Q���Z�H���Z�L�O�O���G�L�V�F�X�V�V��
�W�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�H�U�W�R�Q���R�S�W�L�R�Q���S�U�L�F�L�Q�J���P�R�G�H�O�����$�I�W�H�U���Z�H���Z�L�O�O�����G�L�V�F�X�V�V���W�K�H���E�D�V�L�F�V���R�I��
�I�X�W�X�U�H�V���F�R�Q�W�U�D�F�W�V���D�Q�G���K�R�Z���W�K�H�L�U���S�U�L�F�H�V���D�U�H���T�X�R�W�H�G���L�Q���W�K�H���I�L�Q�D�Q�F�L�D�O���S�U�H�V�V�����:�H���Z�L�O�O���D�O�V�R��
�O�R�R�N���D�W���K�R�Z���I�X�W�X�U�H�V���F�R�Q�W�U�D�F�W�V���D�U�H���X�V�H�G���D�Q�G���W�K�H���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���F�X�U�U�H�Q�W���F�D�V�K���S�U�L�F�H�V��
�D�Q�G���I�X�W�X�U�H�V���S�U�L�F�H�V����

��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�6�H�F�W�L�R�Q�������������3�X�W���&�D�O�O���3�D�U�L�W�\��

�3�X�W���F�D�O�O���S�D�U�L�W�\���L�V���W�K�H���P�R�V�W���I�X�Q�G�D�P�H�Q�W�D�O���U�H�O�D�W�L�R�Q���D�P�R�Q�J���R�S�W�L�R�Q���S�U�L�F�H�V���D�Q�G���L�V���V�W�D�W�H�G���D�V��
�I�R�O�O�R�Z�V����

�&�������3��� ���6�������.�H���U�7��

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

�6�������&�������3��� ���.�H���U�7��

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

�&�������3��� ���6�������.�H���U�7���±���'��

�6�H�F�W�L�R�Q�������������7�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�H�U�W�R�Q���2�S�W�L�R�Q���3�U�L�F�L�Q�J���0�R�G�H�O��

�7�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�H�U�W�R�Q���2�S�W�L�R�Q���3�U�L�F�L�Q�J���0�R�G�H�O�����D�Q���L�P�S�R�U�W�D�Q�W���G�H�Y�H�O�R�S�P�H�Q�W���L�Q���I�L�Q�D�Q�F�H����
�V�W�D�W�H�V���W�K�H���Y�D�O�X�H���R�I���D���V�W�R�F�N���R�S�W�L�R�Q���L�V���D���I�X�Q�F�W�L�R�Q���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���V�L�[���L�Q�S�X�W�V����
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�i �� �7�K�H���F�X�U�U�H�Q�W���S�U�L�F�H���R�I���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�W�R�F�N����
�i �� �7�K�H���G�L�Y�L�G�H�Q�G���\�L�H�O�G���R�I���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�W�R�F�N����
�i �� �7�K�H���V�W�U�L�N�H���S�U�L�F�H���V�S�H�F�L�I�L�H�G���L�Q���W�K�H���R�S�W�L�R�Q���F�R�Q�W�U�D�F�W����
�i �� �7�K�H���U�L�V�N���I�U�H�H���L�Q�W�H�U�H�V�W���U�D�W�H���R�Y�H�U���W�K�H���O�L�I�H���R�I���W�K�H���R�S�W�L�R�Q���F�R�Q�W�U�D�F�W����
�i �� �7�K�H���W�L�P�H���U�H�P�D�L�Q�L�Q�J���X�Q�W�L�O���W�K�H���R�S�W�L�R�Q���F�R�Q�W�U�D�F�W���H�[�S�L�U�H�V����
�i �� �7�K�H���S�U�L�F�H���Y�R�O�D�W�L�O�L�W�\���R�I���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�W�R�F�N����
��

�6�H�F�W�L�R�Q�������������9�D�U�\�L�Q�J���W�K�H���2�S�W�L�R�Q���3�U�L�F�H���,�Q�S�X�W���9�D�O�X�H�V��

�7�D�E�O�H�������������V�X�P�P�D�U�L�]�H�V���W�K�H���H�I�I�H�F�W�V���R�I���H�D�F�K���R�I���W�K�H���V�L�[���L�Q�S�X�W���Y�D�U�L�D�E�O�H�V���R�Q���W�K�H���S�U�L�F�H���R�I���F�D�O�O��
�D�Q�G���S�X�W���R�S�W�L�R�Q�V�����1�R�W�H���W�K�D�W���W�K�H���W�D�E�O�H���F�D�Q���E�H���L�Q�W�H�U�S�U�H�W�H�G���I�U�R�P���W�K�H���Y�L�H�Z�S�R�L�Q�W���R�I�������L�I���W�K�H���L�Q�S�X�W��
�Y�D�U�L�D�E�O�H���L�Q�F�U�H�D�V�H�V�����K�R�Z���G�R�H�V���W�K�L�V���D�I�I�H�F�W���W�K�H���F�D�O�O���R�U���S�X�W���R�S�W�L�R�Q���S�U�L�F�H�"�����6�R�����I�R�U���H�[�D�P�S�O�H�����L�I��
�W�K�H���V�W�R�F�N���S�U�L�F�H���L�Q�F�U�H�D�V�H�V�����W�K�H���Y�D�O�X�H���R�I���D���F�D�O�O���R�S�W�L�R�Q���Z�L�O�O���L�Q�F�U�H�D�V�H���D�Q�G���W�K�H���Y�D�O�X�H���R�I���D���S�X�W��
�R�S�W�L�R�Q���Z�L�O�O���G�H�F�U�H�D�V�H�����7�K�H���W�Z�R���P�R�V�W���L�P�S�R�U�W�D�Q�W���L�Q�S�X�W�V���D�U�H���W�K�H���V�W�R�F�N���S�U�L�F�H���D�Q�G���W�K�H���V�W�U�L�N�H��
�S�U�L�F�H������

�6�H�F�W�L�R�Q�������������0�H�D�V�X�U�L�Q�J���W�K�H���,�P�S�D�F�W���R�I���,�Q�S�X�W���&�K�D�Q�J�H�V���R�Q���2�S�W�L�R�Q���3�U�L�F�H�V��

Delta:���0�H�D�V�X�U�H���R�I���W�K�H���L�P�S�D�F�W���R�I���D���F�K�D�Q�J�H���L�Q���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�W�R�F�N���S�U�L�F�H���R�Q���W�K�H��
�Y�D�O�X�H���R�I���D���V�W�R�F�N���R�S�W�L�R�Q�����'�H�O�W�D���L�V���S�R�V�L�W�L�Y�H���I�R�U���D���F�D�O�O���R�S�W�L�R�Q���D�Q�G���Q�H�J�D�W�L�Y�H���I�R�U���D���S�X�W��
�R�S�W�L�R�Q����

Eta:���0�H�D�V�X�U�H���R�I���W�K�H���S�H�U�F�H�Q�W�D�J�H���L�P�S�D�F�W���R�I���D���F�K�D�Q�J�H���L�Q���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�W�R�F�N���S�U�L�F�H��
�R�Q���W�K�H���Y�D�O�X�H���R�I���D���V�W�R�F�N���R�S�W�L�R�Q�����(�W�D���L�V���S�R�V�L�W�L�Y�H���I�R�U���D���F�D�O�O���R�S�W�L�R�Q���D�Q�G���Q�H�J�D�W�L�Y�H���I�R�U���D��
�S�X�W���R�S�W�L�R�Q����

Vega:���0�H�D�V�X�U�H���R�I���W�K�H���L�P�S�D�F�W���R�I���D���F�K�D�Q�J�H���L�Q���V�W�R�F�N���S�U�L�F�H���Y�R�O�D�W�L�O�L�W�\���R�Q���W�K�H���Y�D�O�X�H���R�I���D��
�V�W�R�F�N���R�S�W�L�R�Q�����9�H�J�D���L�V���S�R�V�L�W�L�Y�H���I�R�U���E�R�W�K���D���F�D�O�O���R�S�W�L�R�Q���D�Q�G���D���S�X�W���R�S�W�L�R�Q����

�6�H�F�W�L�R�Q�������������,�P�S�O�L�H�G���6�W�D�Q�G�D�U�G���'�H�Y�L�D�W�L�R�Q�V��

Implied Standard Deviation (ISD):���$�Q���H�V�W�L�P�D�W�H���R�I���V�W�R�F�N���S�U�L�F�H���Y�R�O�D�W�L�O�L�W�\���R�E�W�D�L�Q�H�G��
�I�U�R�P���D�Q���R�S�W�L�R�Q���S�U�L�F�H����

Implied Volatility (IVOL):���$�Q�R�W�K�H�U���W�H�U�P���I�R�U���L�P�S�O�L�H�G���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q����

�7�K�H���%���6���0���P�R�G�H�O���U�H�T�X�L�U�H�V���V�L�[���L�Q�S�X�W�V�����E�X�W���W�K�H���R�Q�H���L�Q�S�X�W���W�K�D�W���L�V���Q�R�W���G�L�U�H�F�W�O�\���R�E�V�H�U�Y�D�E�O�H���L�V��
�W�K�H���Y�R�O�D�W�L�O�L�W�\�����$���S�R�S�X�O�D�U���P�H�W�K�R�G���R�I���H�V�W�L�P�D�W�L�Q�J���W�K�H���Y�R�O�D�W�L�O�L�W�\���L�V���W�R���X�V�H���W�K�H���L�P�S�O�L�H�G���Y�D�O�X�H��
�I�U�R�P���D�Q���R�S�W�L�R�Q���S�U�L�F�H�����8�V�L�Q�J���W�K�H���%���6���0���P�R�G�H�O���D�O�R�Q�J���Z�L�W�K���W�K�H���I�L�Y�H���N�Q�R�Z�Q���Y�D�U�L�D�E�O�H�V���D�Q�G��
�W�K�H���F�X�U�U�H�Q�W���F�D�O�O���R�S�W�L�R�Q���S�U�L�F�H�����F�D�O�F�X�O�D�W�H���W�K�H���L�P�S�O�L�H�G���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����7�K�L�V���U�H�S�U�H�V�H�Q�W�V���D�Q��
�H�V�W�L�P�D�W�H���R�I���W�K�H���V�W�R�F�N���S�U�L�F�H���Y�R�O�D�W�L�O�L�W�\���R�E�W�D�L�Q�H�G���I�U�R�P���W�K�H���F�D�O�O���R�S�W�L�R�Q���S�U�L�F�H���D�Q�G���F�D�Q���E�H���X�V�H�G��
�L�Q���W�K�H���%���6���0���P�R�G�H�O���W�R���F�D�O�F�X�O�D�W�H���F�D�O�O���R�S�W�L�R�Q���Y�D�O�X�H�V����

�6�H�F�W�L�R�Q�������������)�X�W�X�U�H�V���&�R�Q�W�U�D�F�W�V���%�D�V�L�F�V��
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Forward Contract:���$�J�U�H�H�P�H�Q�W���E�H�W�Z�H�H�Q���D���E�X�\�H�U���D�Q�G���D���V�H�O�O�H�U�����Z�K�R���E�R�W�K���F�R�P�P�L�W���W�R��
�D���W�U�D�Q�V�D�F�W�L�R�Q���D�W���D���I�X�W�X�U�H���G�D�W�H���D�W���D���S�U�L�F�H���V�H�W���E�\���Q�H�J�R�W�L�D�W�L�R�Q���W�R�G�D�\����

Futures Contract:���&�R�Q�W�U�D�F�W���E�H�W�Z�H�H�Q���D���V�H�O�O�H�U���D�Q�G���D���E�X�\�H�U���V�S�H�F�L�I�\�L�Q�J���D���F�R�P�P�R�G�L�W�\��
�R�U���I�L�Q�D�Q�F�L�D�O���L�Q�V�W�U�X�P�H�Q�W���W�R���E�H���G�H�O�L�Y�H�U�H�G���D�Q�G���S�D�L�G���I�R�U���D�W���F�R�Q�W�U�D�F�W���P�D�W�X�U�L�W�\�����)�X�W�X�U�H�V��
�F�R�Q�W�U�D�F�W�V���D�U�H���P�D�Q�D�J�H�G���W�K�U�R�X�J�K���D�Q���R�U�J�D�Q�L�]�H�G���I�X�W�X�U�H�V���H�[�F�K�D�Q�J�H����

Futures Price:���3�U�L�F�H���Q�H�J�R�W�L�D�W�H�G���E�\���E�X�\�H�U���D�Q�G���V�H�O�O�H�U���D�W���Z�K�L�F�K���W�K�H���X�Q�G�H�U�O�\�L�Q�J��
�F�R�P�P�R�G�L�W�\���R�U���I�L�Q�D�Q�F�L�D�O���L�Q�V�W�U�X�P�H�Q�W���Z�L�O�O���E�H���G�H�O�L�Y�H�U�H�G���D�Q�G���S�D�L�G���I�R�U���W�R���I�X�O�I�L�O�O���W�K�H��
�R�E�O�L�J�D�W�L�R�Q�V���R�I���D���I�X�W�X�U�H�V���F�R�Q�W�U�D�F�W����

�:�K�L�O�H���D���I�R�U�Z�D�U�G���F�R�Q�W�U�D�F�W���F�D�Q���E�H���V�W�U�X�F�N���E�H�W�Z�H�H�Q���D�Q�\���W�Z�R���S�D�U�W�L�H�V�����D���I�X�W�X�U�H�V���F�R�Q�W�U�D�F�W���P�X�V�W��
�E�H���P�D�Q�D�J�H�G���W�K�U�R�X�J�K���D�Q���R�U�J�D�Q�L�]�H�G���I�X�W�X�U�H�V���H�[�F�K�D�Q�J�H����

��

��

��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P�V���D�Q�G���W�K�H���R�E�M�H�F�W�L�Y�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U���L�V���W�R���P�D�N�H���V�W�X�G�H�Q�W�V���W�R���X�Q�G�H�U�V�W�D�Q�G���D�Q�G��
�F�U�L�W�L�F�D�O�O�\���H�Y�D�O�X�D�W�H���W�K�H���I�R�O�O�R�Z�L�Q�J���F�R�Q�F�H�S�W�V����
��
�x�� �7�K�H���3�X�W���&�D�O�O���3�D�U�L�W�\���W�K�H�R�U�\��
�x�� �7�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�H�U�W�R�Q���2�S�W�L�R�Q���3�U�L�F�L�Q�J���0�R�G�H�O��
�x�� �7�K�H���9�D�U�\�L�Q�J���W�K�H���2�S�W�L�R�Q���3�U�L�F�H���,�Q�S�X�W���9�D�O�X�H�V��
�x�� �0�H�D�V�X�U�L�Q�J���W�K�H���,�P�S�D�F�W���R�I���,�Q�S�X�W���&�K�D�Q�J�H�V���R�Q���2�S�W�L�R�Q���3�U�L�F�H�V��
�x�� �7�K�H��Implied Volatility��
�x�� �7�K�H���)�X�W�X�U�H�V���&�R�Q�W�U�D�F�W�V��
��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�x�� �$�S�S�O�\���W�K�H���3�X�W���&�D�O�O���3�D�U�L�W�\���W�K�H�R�U�\��
�x�� �$�S�S�O�\���W�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�H�U�W�R�Q���2�S�W�L�R�Q���3�U�L�F�L�Q�J���0�R�G�H�O��
�x�� �&�D�O�F�X�O�D�W�H���7�K�H��Implied Volatility��
�x�� Compare forward and Futures contracts��

��
�.�H�\���:�R�U�G�V��

�3�X�W���&�D�O�O��
�3�D�U�L�W�\����

Implied 
Volatility��

�%�O�D�F�N��
�6�F�K�R�O�H�V��
�2�S�W�L�R�Q��
�3�U�L�F�L�Q�J��
�0�R�G�H�O��

�� Forward  
contracts��

Futures 
contracts��

Delta  
Eta 
Vega��
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��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����
��
�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
�S�U�R�S�H�U���F�R�Q�W�H�[�W�����7�R�S�L�F�V���D�U�H���R�U�J�D�Q�L�]�H�G���L�Q���D���Z�D�\���W�K�D�W���P�D�N�H�V���W�K�H�P���H�D�V�\���W�R���D�S�S�O�\���W�R���U�H�D�O��
�O�L�I�H�Š�D�Q�G�� �V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �K�D�Q�G�V���R�Q�� �D�F�W�L�Y�L�W�L�H�V���� �7�K�H�Q���� �U�H�V�R�X�U�F�H�V�� �Z�L�W�K�L�Q���&�R�Q�Q�H�F�W���K�H�O�S��
�V�W�X�G�H�Q�W�V���V�R�O�Y�H���I�L�Q�D�Q�F�L�D�O���S�U�R�E�O�H�P�V���D�Q�G���D�S�S�O�\���Z�K�D�W���W�K�H�\���K�D�Y�H���O�H�D�U�Q�H�G�����&�R�Q�Q�H�F�W���L�V���W�K�H��
�R�Q�O�\���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���V�\�V�W�H�P���W�K�D�W���H�P�S�R�Z�H�U�V���V�W�X�G�H�Q�W�V���E�\���F�R�Q�W�L�Q�X�R�X�V�O�\���D�G�D�S�W�L�Q�J���W�R��
�G�H�O�L�Y�H�U���S�U�H�F�L�V�H�O�\���Z�K�D�W���W�K�H�\���Q�H�H�G�����Z�K�H�Q���W�K�H�\���Q�H�H�G���L�W�����D�Q�G���K�R�Z���W�K�H�\���Q�H�H�G���L�W����
��
��
�+�X�O�O���-�R�K�Q�����2�S�W�L�R�Q�����)�X�W�X�U�H�V���	���2�W�K�H�U���'�H�U�L�Y�D�W�L�Y�H�V�������3�U�H�Q�W�L�F�H���+�D�O�O�������O�D�W�H�V�W���H�G�L�W�L�R�Q����
��
�7�K�L�V���E�R�R�N���J�L�Y�H�V���U�H�D�G�H�U�V���D���P�R�G�H�U�Q���O�R�R�N���D�W���G�H�U�L�Y�D�W�L�Y�H�V���P�D�U�N�H�W�V�����%�\���L�Q�F�R�U�S�R�U�D�W�L�Q�J���W�K�H��
�L�Q�G�X�V�W�U�\�¶�V���K�R�W�W�H�V�W���W�R�S�L�F�V�����V�X�F�K���D�V���W�K�H���V�H�F�X�U�L�W�L�]�D�W�L�R�Q���D�Q�G���F�U�H�G�L�W���F�U�L�V�L�V�����D�X�W�K�R�U���-�R�K�Q���&����
�+�X�O�O���K�H�O�S�V���E�U�L�G�J�H���W�K�H���J�D�S���E�H�W�Z�H�H�Q���W�K�H�R�U�\���D�Q�G���S�U�D�F�W�L�F�H��
��
��
�+�X�O�O���-�R�K�Q�����2�S�W�L�R�Q�����)�X�W�X�U�H�V���	���2�W�K�H�U���'�H�U�L�Y�D�W�L�Y�H�V�������3�U�H�Q�W�L�F�H���+�D�O�O�������O�D�W�H�V�W���H�G�L�W�L�R�Q����
�H�7�H�[�E�R�R�N�����K�W�W�S�V�������Z�Z�Z���D�P�D�]�R�Q���F�R�P���2�S�W�L�R�Q�V���)�X�W�X�U�H�V���2�W�K�H�U���'�H�U�L�Y�D�W�L�Y�H�V���-�R�K�Q��
�H�E�R�R�N���G�S���%�����0�<�$�2�����,���U�H�I� �V�U�B���B���"�G�F�K�L�O�G� ���	�N�H�\�Z�R�U�G�V� �)�X�W�X�U�H�V���D�Q�G���2�S�W�L�R�Q�V
���D�Q�G���R�W�K�H�U���G�H�U�L�Y�D�W�L�Y�H�	�T�L�G� ���������������������	�V� �G�L�J�L�W�D�O���W�H�[�W�	�V�U� ��������
��

�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�2�1�(��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H�������������Q�R�Q���J�U�D�G�H�G����

�:�K�D�W���D�U�H���W�K�H���$�G�Y�D�Q�W�D�J�H�V���R�I���W�K�H���%�O�D�F�N���6�F�K�R�O�H�V���0�R�G�H�O�"��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V����

� � � �
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��

�7�,�7�/�(�����'�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���D�Q�G���$�V�V�H�W���$�O�O�R�F�D�W�L�R�Q��

��

��

�������W�K���:�H�H�N����

��

��

�6�X�P�P�D�U�\��

�,�Q���W�K�L�V���F�K�D�S�W�H�U�����Z�H���Z�L�O�O���H�[�D�P�L�Q�H���W�K�H���U�R�O�H���R�I���G�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���D�Q�G���D�V�V�H�W���D�O�O�R�F�D�W�L�R�Q���L�Q��
�L�Q�Y�H�V�W�L�Q�J�����7�K�H���U�R�O�H���D�Q�G���L�P�S�D�F�W���R�I���G�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���Z�H�U�H���I�L�U�V�W���I�R�U�P�D�O�O�\���H�[�S�O�D�L�Q�H�G���L�Q���W�K�H���H�D�U�O�\��
���������V���E�\���+�D�U�U�\���0�D�U�N�R�Z�L�W�]�����%�D�V�H�G���R�Q���K�L�V���Z�R�U�N�����Z�H���Z�L�O�O���O�R�R�N���D�W���K�R�Z���G�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���Z�R�U�N�V����
�D�Q�G���K�R�Z���Z�H���F�D�Q���E�H���V�X�U�H���Z�H���K�D�Y�H���D�Q���H�I�I�L�F�L�H�Q�W�O�\���G�L�Y�H�U�V�L�I�L�H�G���S�R�U�W�I�R�O�L�R����

��

�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�6�H�F�W�L�R�Q�������������(�[�S�H�F�W�H�G���5�H�W�X�U�Q�V���D�Q�G���9�D�U�L�D�Q�F�H�V��

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

�(���5����� ���¦ ���3�L���[���5�L�� � � � I� U� R� P� �� L� ��  � �� �� �� W� R� �� Q� �

�7�R���I�L�Q�G���W�K�H���Y�D�U�L�D�Q�F�H���R�I���H�[�S�H�F�W�H�G���U�H�W�X�U�Q�V�����I�L�U�V�W���G�H�W�H�U�P�L�Q�H���W�K�H���V�T�X�D�U�H�G���G�H�Y�L�D�W�L�R�Q�V���I�U�R�P���W�K�H��
�H�[�S�H�F�W�H�G���U�H�W�X�U�Q�����7�K�H�Q���P�X�O�W�L�S�O�\���H�D�F�K���S�R�V�V�L�E�O�H���V�T�X�D�U�H�G���G�H�Y�L�D�W�L�R�Q���E�\���L�W�V���S�U�R�E�D�E�L�O�L�W�\����
�)�L�Q�D�O�O�\�����V�X�P���W�K�H�V�H���X�S���D�Q�G���W�K�H���U�H�V�X�O�W���L�V���W�K�H���Y�D�U�L�D�Q�F�H����

�V����� ���¦ �����5�L�������(���5���������3�L�� �����I�U�R�P���L� �����W�R���Q��

�6�H�F�W�L�R�Q�������������3�R�U�W�I�R�O�L�R�V��

Portfolio is a g�U�R�X�S���R�I���D�V�V�H�W�V���V�X�F�K���D�V���V�W�R�F�N�V���D�Q�G���E�R�Q�G�V���K�H�O�G���E�\���D�Q���L�Q�Y�H�V�W�R�U����

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

�(���5�3����� �����¦ ���>�[�M���[���(���5�M���@���� �I�U�R�P���M��� �������W�R���Q��

�7�K�H���S�R�U�W�I�R�O�L�R���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����Y�D�U�L�D�Q�F�H�����L�V���Q�R�W���W�K�H���Z�H�L�J�K�W�H�G���D�Y�H�U�D�J�H���R�I���W�K�H���L�Q�G�L�Y�L�G�X�D�O��
�V�H�F�X�U�L�W�\�
�V���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�V�����Y�D�U�L�D�Q�F�H���������7�K�H���S�R�U�W�I�R�O�L�R���Y�D�U�L�D�Q�F�H���L�V���F�D�O�F�X�O�D�W�H�G���D�V���I�R�O�O�R�Z�V����
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�V�3
����� ���¦ ���>���(���5�V���������(���5�3���������3�V�@�� �����I�U�R�P���V� �����W�R���Q��

�6�H�F�W�L�R�Q�������������'�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���D�Q�G���3�R�U�W�I�R�O�L�R���5�L�V�N��

�7�D�E�O�H�������������V�K�R�Z�V���K�R�Z���W�K�H���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q���R�I���D���S�R�U�W�I�R�O�L�R���R�I���V�H�F�X�U�L�W�L�H�V���G�H�F�O�L�Q�H�V���D�V��
�P�R�U�H���V�H�F�X�U�L�W�L�H�V���D�U�H���D�G�G�H�G���W�R���W�K�H���S�R�U�W�I�R�O�L�R�����1�R�W�L�F�H���W�K�D�W���W�K�H���U�L�V�N���G�H�F�U�H�D�V�H�V���U�D�S�L�G�O�\���D�V���W�H�Q��
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�8��� ���5�������(���5����� ���6�\�V�W�H�P�D�W�L�F���S�R�U�W�L�R�Q�������8�Q�V�\�V�W�H�P�D�W�L�F���S�R�U�W�L�R�Q��

�R�U��

�5�������(���5����� ���8��� ���P�������H��

��

�6�H�F�W�L�R�Q�������������'�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q�����6�\�V�W�H�P�D�W�L�F���5�L�V�N�����D�Q�G���8�Q�V�\�V�W�H�P�D�W�L�F���5�L�V�N��

�$���� �'�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���D�Q�G���8�Q�V�\�V�W�H�P�D�W�L�F���5�L�V�N��
�8�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N���L�V���H�V�V�H�Q�W�L�D�O�O�\���H�O�L�P�L�Q�D�W�H�G���E�\���G�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q�����V�R���D���S�R�U�W�I�R�O�L�R���Z�L�W�K���P�D�Q�\��
�D�V�V�H�W�V���K�D�V���D�O�P�R�V�W���Q�R���X�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N����

�%���� �'�L�Y�H�U�V�L�I�L�F�D�W�L�R�Q���D�Q�G���6�\�V�W�H�P�D�W�L�F���5�L�V�N��
�7�R�W�D�O���U�L�V�N��� ���6�\�V�W�H�P�D�W�L�F���U�L�V�N�������8�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N��

�6�\�V�W�H�P�D�W�L�F���U�L�V�N���L�V���D�O�V�R���F�D�O�O�H�G���Q�R�Q���G�L�Y�H�U�V�L�I�L�D�E�O�H���U�L�V�N���R�U���P�D�U�N�H�W���U�L�V�N�����8�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N���L�V��
�D�O�V�R���F�D�O�O�H�G���G�L�Y�H�U�V�L�I�L�D�E�O�H���U�L�V�N�����X�Q�L�T�X�H���U�L�V�N�����R�U���D�V�V�H�W���V�S�H�F�L�I�L�F���U�L�V�N�����)�R�U���D���G�L�Y�H�U�V�L�I�L�H�G���S�R�U�W�I�R�O�L�R����
�X�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N���L�V���Q�H�J�O�L�J�L�E�O�H���D�Q�G���D�O�P�R�V�W���D�O�O���U�L�V�N���L�V���V�\�V�W�H�P�D�W�L�F����

��

�6�H�F�W�L�R�Q�������������6�\�V�W�H�P�D�W�L�F���5�L�V�N���D�Q�G���%�H�W�D��

�$���� �7�K�H���6�\�V�W�H�P�D�W�L�F���5�L�V�N���3�U�L�Q�F�L�S�O�H��
Systematic Risk Principle: ���7�K�H���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���U�L�V�N���G�H�S�H�Q�G�V���R�Q�O�\���R�Q���W�K�H��
�V�\�V�W�H�P�D�W�L�F���U�L�V�N���R�I���D�Q���L�Q�Y�H�V�W�P�H�Q�W����

��

�7�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���R�Q���D�Q���D�V�V�H�W���G�H�S�H�Q�G�V���R�Q�O�\���R�Q���L�W�V���V�\�V�W�H�P�D�W�L�F���U�L�V�N�����1�R���P�D�W�W�H�U���K�R�Z��
�P�X�F�K���W�R�W�D�O���U�L�V�N���D�Q���D�V�V�H�W���K�D�V�����R�Q�O�\���W�K�H���V�\�V�W�H�P�D�W�L�F���S�R�U�W�L�R�Q���L�V���U�H�O�H�Y�D�Q�W���L�Q���G�H�W�H�U�P�L�Q�L�Q�J���W�K�H��
�H�[�S�H�F�W�H�G���U�H�W�X�U�Q�����D�Q�G���U�L�V�N���S�U�H�P�L�X�P�����R�Q���W�K�D�W���D�V�V�H�W����

��
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�%���� �0�H�D�V�X�U�L�Q�J���6�\�V�W�H�P�D�W�L�F���5�L�V�N��
Beta Coefficient ( �E):���0�H�D�V�X�U�H���R�I���W�K�H���U�H�O�D�W�L�Y�H���V�\�V�W�H�P�D�W�L�F���U�L�V�N���R�I���D�Q���D�V�V�H�W�����$�V�V�H�W�V��
�Z�L�W�K���E�H�W�D�V���O�D�U�J�H�U�����V�P�D�O�O�H�U�����W�K�D�Q�������K�D�Y�H���P�R�U�H�����O�H�V�V�����V�\�V�W�H�P�D�W�L�F���U�L�V�N���W�K�D�Q���D�Y�H�U�D�J�H����

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

�&���� �3�R�U�W�I�R�O�L�R���%�H�W�D�V��
�:�L�W�K���D���O�D�U�J�H���Q�X�P�E�H�U���R�I���D�V�V�H�W�V���L�Q���D���S�R�U�W�I�R�O�L�R�����P�X�O�W�L�S�O�\���H�D�F�K���D�V�V�H�W�
�V���E�H�W�D���E�\���L�W�V���S�R�U�W�I�R�O�L�R��
�Z�H�L�J�K�W�����D�Q�G���W�K�H�Q���V�X�P���W�K�H���U�H�V�X�O�W�V���W�R���J�H�W���W�K�H���S�R�U�W�I�R�O�L�R�
�V���E�H�W�D����

�‰�3��� ���6���;�L���[���‰�L��

��

�6�H�F�W�L�R�Q���������������7�K�H���6�H�F�X�U�L�W�\���0�D�U�N�H�W���/�L�Q�H��

�$���� �%�H�W�D���D�Q�G���W�K�H���5�L�V�N���3�U�H�P�L�X�P��
�7�R���F�D�O�F�X�O�D�W�H���W�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���D�Q�G���E�H�W�D���Z�K�H�Q���F�R�P�E�L�Q�L�Q�J���D�Q���D�V�V�H�W���Z�L�W�K���D���U�L�V�N���I�U�H�H��
�D�V�V�H�W����

�(���5�3����� ���[�$���[���(���5�$�������������������[�����[���5�I��

�‰�3��� ���[�$���[���‰�$�����������������[�����[������� ���[�$���[���‰�$��

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

�%���� �7�K�H���5�H�Z�D�U�G���W�R���5�L�V�N���5�D�W�L�R��
�7�K�H���V�O�R�S�H���R�I���W�K�H���O�L�Q�H���L�Q���)�L�J�X�U�H�������������L�V���W�K�H���U�H�Z�D�U�G���W�R���U�L�V�N���U�D�W�L�R���D�Q�G���L�V���F�D�O�F�X�O�D�W�H�G���D�V����

�,�I���D�Q���D�V�V�H�W���K�D�V���D���U�H�Z�D�U�G���W�R���U�L�V�N���U�D�W�L�R���R�I�����������������W�K�H���D�V�V�H�W���K�D�V���D���U�L�V�N���S�U�H�P�L�X�P���R�I��������������
�S�H�U���X�Q�L�W���R�I���V�\�V�W�H�P�D�W�L�F���U�L�V�N����

�&���� �7�K�H���%�D�V�L�F���$�U�J�X�P�H�Q�W��
�5�H�Y�L�H�Z�L�Q�J���)�L�J�X�U�H�������������D�J�D�L�Q�����L�I���D�Q���D�V�V�H�W���K�D�V���D���O�D�U�J�H�U���V�O�R�S�H�����R�U���K�L�J�K�H�U���U�H�Z�D�U�G���W�R���U�L�V�N��
�U�D�W�L�R�����L�W���R�I�I�H�U�V���D���V�X�S�H�U�L�R�U���U�H�W�X�U�Q���I�R�U���L�W�V���O�H�Y�H�O���R�I���U�L�V�N�����D�Q�G���L�V���S�U�H�I�H�U�U�H�G���R�Y�H�U���D�Q���D�V�V�H�W���Z�L�W�K���D��
�O�R�Z�H�U���U�H�Z�D�U�G���W�R���U�L�V�N���U�D�W�L�R����

�'���� �7�K�H���)�X�Q�G�D�P�H�Q�W�D�O���5�H�V�X�O�W��

�$

�I�$ �5���5���(
�6�O�R�S�H
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��

� 



�W���P�����ð�ï���}�(���ò�í��
��

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

�(���� �7�K�H���6�H�F�X�U�L�W�\���0�D�U�N�H�W���/�L�Q�H��
Security Market Line (SML): ���*�U�D�S�K�L�F�D�O���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�K�H���O�L�Q�H�D�U���U�H�O�D�W�L�R�Q�V�K�L�S��
�E�H�W�Z�H�H�Q���V�\�V�W�H�P�D�W�L�F���U�L�V�N���D�Q�G���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���L�Q���I�L�Q�D�Q�F�L�D�O���P�D�U�N�H�W�V����

Market Risk Premium: ���7�K�H���U�L�V�N���S�U�H�P�L�X�P���R�Q���D���P�D�U�N�H�W���S�R�U�W�I�R�O�L�R�����L���H�������D���S�R�U�W�I�R�O�L�R��
�P�D�G�H���R�I���D�O�O���D�V�V�H�W�V���L�Q���W�K�H���P�D�U�N�H�W��

Capital Asset Pricing Model (CAPM): ���$���W�K�H�R�U�\���R�I���U�L�V�N���D�Q�G���U�H�W�X�U�Q���I�R�U���V�H�F�X�U�L�W�L�H�V��
�L�Q���D���F�R�P�S�H�W�L�W�L�Y�H���F�D�S�L�W�D�O���P�D�U�N�H�W����

�7�K�H���O�L�Q�H���W�K�D�W���U�H�V�X�O�W�V���Z�K�H�Q���W�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q�V���D�Q�G���E�H�W�D���F�R�H�I�I�L�F�L�H�Q�W�V���D�U�H���S�O�R�W�W�H�G���L�V��
�F�D�O�O�H�G���W�K�H���6�H�F�X�U�L�W�\���0�D�U�N�H�W���/�L�Q�H�����6�0�/�������$���S�R�U�W�I�R�O�L�R���P�D�G�H���X�S���R�I���D�O�O���D�V�V�H�W�V���L�Q���W�K�H���P�D�U�N�H�W���L�V��
�F�D�O�O�H�G���W�K�H���P�D�U�N�H�W���S�R�U�W�I�R�O�L�R�����7�K�H���U�L�V�N���S�U�H�P�L�X�P���R�Q���D���P�D�U�N�H�W���S�R�U�W�I�R�O�L�R���L�V���D�O�V�R���W�K�H���V�O�R�S�H���R�I��
�W�K�H���6�0�/�����D�Q�G���L�V���F�D�O�O�H�G���W�K�H���P�D�U�N�H�W���U�L�V�N���S�U�H�P�L�X�P����

��

�7�K�H���&�D�S�L�W�D�O���$�V�V�H�W���3�U�L�F�L�Q�J���0�R�G�H�O�����&�$�3�0�����V�K�R�Z�V���W�K�D�W���W�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���I�R�U���D�Q���D�V�V�H�W��
�G�H�S�H�Q�G�V���R�Q����

�i �� �7�K�H���S�X�U�H���W�L�P�H���Y�D�O�X�H���R�I���P�R�Q�H�\�����D�V���P�H�D�V�X�U�H�G���E�\���W�K�H���U�L�V�N���I�U�H�H���U�D�W�H������
�i �� �7�K�H���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���V�\�V�W�H�P�D�W�L�F���U�L�V�N�����D�V���P�H�D�V�X�U�H�G���E�\���(���5�0���������5���I������
�i �� �7�K�H���D�P�R�X�Q�W���R�I���V�\�V�W�H�P�D�W�L�F���U�L�V�N�����D�V���P�H�D�V�X�U�H�G���E�\���E�H�W�D������
��

�7�K�H���H�T�X�D�W�L�R�Q���I�R�U���W�K�H���&�$�3�0���L�V����

��

�7�K�L�V���U�H�O�D�W�L�R�Q�V�K�L�S���L�V���V�K�R�Z�Q���L�Q���)�L�J�X�U�H���������������7�K�H���&�$�3�0���L�V���U�H�O�H�Y�D�Q�W���I�R�U���S�R�U�W�I�R�O�L�R�V���R�I���D�V�V�H�W�V����
�D�V���Z�H�O�O���D�V���L�Q�G�L�Y�L�G�X�D�O���D�V�V�H�W�V�����7�K�H���U�L�V�N���D�Q�G���U�H�W�X�U�Q���U�H�O�D�W�L�R�Q�V�K�L�S���L�V���V�X�P�P�D�U�L�]�H�G���L�Q���7�D�E�O�H��
������������

��

�I�0
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�6�H�F�W�L�R�Q���������������0�R�U�H���R�Q���%�H�W�D��

�$���� �$���&�O�R�V�H�U���/�R�R�N���D�W���%�H�W�D��
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�%���� �:�K�H�U�H���G�R���%�H�W�D�V���&�R�P�H���)�U�R�P�"��
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�G�L�Y�L�G�L�Q�J���W�K�H���W�R�W�D�O���E�\���Q���±���������D�V���V�K�R�Z�Q���L�Q���7�D�E�O�H�����������������&�R�Y�D�U�L�D�Q�F�H���P�H�D�V�X�U�H�V���W�K�H���W�H�Q�G�H�Q�F�\��
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�i �� �(�V�W�L�P�D�W�L�Q�J���E�H�W�D�V���R�Y�H�U���V�K�R�U�W���S�H�U�L�R�G�V�����D���I�H�Z���Z�H�H�N�V�����Y�H�U�V�X�V���O�R�Q�J���S�H�U�L�R�G�V���������������\�H�D�U�V������
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�K�R�Z�H�Y�H�U�����L�V���W�R���L�Q�W�U�R�G�X�F�H���W�K�H���S�U�L�P�D�U�\���D�V�V�H�V�V�P�H�Q�W���W�R�R�O�V�����U�D�W�K�H�U���W�K�D�Q���G�L�V�F�X�V�V���Z�K�H�W�K�H�U���Z�H��
�V�K�R�X�O�G���H�Q�W�U�X�V�W���R�X�U���L�Q�Y�H�V�W�P�H�Q�W���I�X�Q�G�V���Z�L�W�K���I�X�Q�G���P�D�Q�D�J�H�U�V����

�3�H�U�I�R�U�P�D�Q�F�H���(�Y�D�O�X�D�W�L�R�Q���0�H�D�V�X�U�H�V��
Raw Return:���6�W�D�W�H�V���W�K�H���W�R�W�D�O���S�H�U�F�H�Q�W�D�J�H���U�H�W�X�U�Q���R�Q���D�Q���L�Q�Y�H�V�W�P�H�Q�W���Z�L�W�K�R�X�W���D�Q�\��
�D�G�M�X�V�W�P�H�Q�W���I�R�U���U�L�V�N���R�U���F�R�P�S�D�U�L�V�R�Q���W�R���D�Q�\���E�H�Q�F�K�P�D�U�N����

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

�6�R���Z�H���V�K�D�O�O���H�[�D�P�L�Q�H���W�K�U�H�H���R�I���W�K�H���E�H�V�W���N�Q�R�Z�Q���D�Q�G���P�R�V�W���S�R�S�X�O�D�U���P�H�D�V�X�U�H�V���W�K�D�W���L�Q�F�O�X�G�H��
�D�Q���D�G�M�X�V�W�P�H�Q�W���I�R�U���U�L�V�N����

i.   The Sharpe Ratio 
Sharpe Ratio:���0�H�D�V�X�U�H�V���L�Q�Y�H�V�W�P�H�Q�W���S�H�U�I�R�U�P�D�Q�F�H���D�V���W�K�H���U�D�W�L�R���R�I���S�R�U�W�I�R�O�L�R���U�L�V�N��
�S�U�H�P�L�X�P���R�Y�H�U���S�R�U�W�I�R�O�L�R���U�H�W�X�U�Q���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����2�U�L�J�L�Q�D�O�O�\���S�U�R�S�R�V�H�G���E�\���1�R�E�H�O��
�/�D�X�U�H�D�W�H���:�L�O�O�L�D�P���)�����6�K�D�U�S�H����
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�6�K�D�U�S�H���U�D�W�L�R��
p

fp RR

�V

��
� ��

�7�K�H���S�R�U�W�I�R�O�L�R���U�L�V�N���S�U�H�P�L�X�P����Rp – Rf�����L�V���W�K�H���E�D�V�L�F���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���U�L�V�N�����Z�K�L�O�H���W�K�H���U�H�W�X�U�Q��
�V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q���L�V���D���P�H�D�V�X�U�H���R�I���W�K�H���W�R�W�D�O���U�L�V�N���I�R�U���D���V�H�F�X�U�L�W�\���R�U���D���S�R�U�W�I�R�O�L�R�����7�K�X�V�����W�K�H��
�6�K�D�U�S�H���U�D�W�L�R���L�V���D���U�H�Z�D�U�G���W�R���U�L�V�N���U�D�W�L�R���W�K�D�W���I�R�F�X�V�H�V���R�Q���W�R�W�D�O���U�L�V�N�����7�K�H���V�\�V�W�H�P�D�W�L�F���U�L�V�N��
�S�U�L�Q�F�L�S�O�H���V�W�D�W�H�V���W�K�D�W���W�K�H���U�H�Z�D�U�G���I�R�U���E�H�D�U�L�Q�J���U�L�V�N���G�H�S�H�Q�G�V���R�Q�O�\���R�Q���W�K�H���V�\�V�W�H�P�D�W�L�F���U�L�V�N���R�I��
�D�Q���L�Q�Y�H�V�W�P�H�Q�W�����6�R���Q�R���P�D�W�W�H�U���K�R�Z���P�X�F�K���W�R�W�D�O���U�L�V�N���D�Q���D�V�V�H�W���K�D�V�����R�Q�O�\���W�K�H���V�\�V�W�H�P�D�W�L�F��
�S�R�U�W�L�R�Q���L�V���U�H�O�H�Y�D�Q�W���L�Q���G�H�W�H�U�P�L�Q�L�Q�J���W�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q�����D�Q�G���W�K�H���U�L�V�N���S�U�H�P�L�X�P�����R�Q���W�K�D�W��
�D�V�V�H�W�����+�H�Q�F�H�����W�K�H���6�K�D�U�S�H���U�D�W�L�R���L�V���S�U�R�E�D�E�O�\���P�R�V�W���D�S�S�U�R�S�U�L�D�W�H���I�R�U���H�Y�D�O�X�D�W�L�Q�J���U�H�O�D�W�L�Y�H�O�\��
�G�L�Y�H�U�V�L�I�L�H�G���S�R�U�W�I�R�O�L�R�V�����V�L�Q�F�H���L�W���S�H�Q�D�O�L�]�H�V���Q�R�Q���G�L�Y�H�U�V�L�I�L�H�G���S�R�U�W�I�R�O�L�R�V���E�\���D�O�V�R���W�D�N�L�Q�J���L�Q�W�R��
�D�F�F�R�X�Q�W���X�Q�V�\�V�W�H�P�D�W�L�F���U�L�V�N����

ii.   The Treynor Ratio 
Treynor Ratio:���0�H�D�V�X�U�H�V���L�Q�Y�H�V�W�P�H�Q�W���S�H�U�I�R�U�P�D�Q�F�H���D�V���W�K�H���U�D�W�L�R���R�I���S�R�U�W�I�R�O�L�R���U�L�V�N��
�S�U�H�P�L�X�P���R�Y�H�U���S�R�U�W�I�R�O�L�R���E�H�W�D�����2�U�L�J�L�Q�D�O�O�\���S�U�R�S�R�V�H�G���E�\���-�D�F�N���/�����7�U�H�\�Q�R�U����

�7�U�H�\�Q�R�U���U�D�W�L�R��
p

fp RR

�E

��
� ��

�$�V���Z�L�W�K���W�K�H���6�K�D�U�S�H���U�D�W�L�R�����W�K�H���7�U�H�\�Q�R�U���U�D�W�L�R���L�V���D���U�H�Z�D�U�G���W�R���U�L�V�N���U�D�W�L�R�����7�K�H���N�H�\���G�L�I�I�H�U�H�Q�F�H���L�V��
�W�K�D�W���W�K�H���7�U�H�\�Q�R�U���U�D�W�L�R���O�R�R�N�V���D�W���V�\�V�W�H�P�D�W�L�F���U�L�V�N���R�Q�O�\�����Q�R�W���W�R�W�D�O���U�L�V�N����

iii. Jensen’s Alpha 
Jensen's Alpha:���0�H�D�V�X�U�H�V���L�Q�Y�H�V�W�P�H�Q�W���S�H�U�I�R�U�P�D�Q�F�H���D�V���W�K�H���U�D�Z���S�R�U�W�I�R�O�L�R���U�H�W�X�U�Q��
�O�H�V�V���W�K�H���U�H�W�X�U�Q���S�U�H�G�L�F�W�H�G���E�\���W�K�H���&�D�S�L�W�D�O���$�V�V�H�W���3�U�L�F�L�Q�J���0�R�G�H�O�����&�$�3�0�������2�U�L�J�L�Q�D�O�O�\��
�S�U�R�S�R�V�H�G���E�\���0�L�F�K�D�H�O���&�����-�H�Q�V�H�Q����

�&�$�3�0�����S�R�U�W�I�R�O�L�R���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���� �� �� ���> �@fMpfp RRERRE ���u��� �E ��

�-�H�Q�V�H�Q�
�V���D�O�S�K�D���� �� �� ���> �@�^ �`fMpfpppp RRERRRER ���u����� ��� �E�D ��

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

��
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�6�H�F�W�L�R�Q�������������&�R�P�S�D�U�L�Q�J���3�H�U�I�R�U�P�D�Q�F�H���0�H�D�V�X�U�H�V��

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

�7�R���H�Y�D�O�X�D�W�H���D�Q���H�Q�W�L�U�H���S�R�U�W�I�R�O�L�R���K�H�O�G���E�\���D�Q���L�Q�Y�H�V�W�R�U�����W�K�H���6�K�D�U�S�H���U�D�W�L�R���L�V���D�S�S�U�R�S�U�L�D�W�H�����7�R��
�H�Y�D�O�X�D�W�H���V�H�F�X�U�L�W�L�H�V���R�U���S�R�U�W�I�R�O�L�R�V���I�R�U���S�R�V�V�L�E�O�H���L�Q�F�O�X�V�L�R�Q���L�Q���D���E�U�R�D�G�H�U���R�U�����P�D�V�W�H�U�����S�R�U�W�I�R�O�L�R����
�H�L�W�K�H�U���W�K�H���7�U�H�\�Q�R�U���U�D�W�L�R���R�U���-�H�Q�V�H�Q�
�V���D�O�S�K�D���L�V���D�S�S�U�R�S�U�L�D�W�H�����7�K�H���7�U�H�\�Q�R�U���U�D�W�L�R���D�Q�G���-�H�Q�V�H�Q�
�V��
�D�O�S�K�D���D�U�H���U�H�D�O�O�\���Y�H�U�\���V�L�P�L�O�D�U�����W�K�H���R�Q�O�\���G�L�I�I�H�U�H�Q�F�H���E�H�L�Q�J���W�K�D�W���W�K�H���7�U�H�\�Q�R�U���U�D�W�L�R��
�V�W�D�Q�G�D�U�G�L�]�H�V���H�Y�H�U�\�W�K�L�Q�J�����L�Q�F�O�X�G�L�Q�J���D�Q�\���H�[�F�H�V�V���U�H�W�X�U�Q�����U�H�O�D�W�L�Y�H���W�R���E�H�W�D����

��

�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

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

�x�� �:�K�D�W���L�V���3�H�U�I�R�U�P�D�Q�F�H���(�Y�D�O�X�D�W�L�R�Q�"��
�x�� �:�K�D�W���L�V���6�K�D�U�S�H���U�D�W�L�R�"���+�R�Z���G�R�H�V���6�K�D�U�S�H���U�D�W�L�R���D�S�S�O�\��
�x�� �:�K�D�W���L�V���7�U�H�\�Q�R�U���5�D�W�L�R�"���+�R�Z���G�R�H�V���7�U�H�\�Q�R�U���5�D�W�L�R���D�S�S�O�\��
�x�� �:�K�D�W���L�V���-�H�Q�V�H�Q�¶�V���$�O�S�K�D�"���+�R�Z���G�R�H�V�����-�H�Q�V�H�Q�¶�V���$�O�S�K�D���D�S�S�O�\��

��

�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�x�� �$�Q�D�O�\�]�H�����D�Q�G���$�S�S�O�\���W�K�H���6�K�D�U�S�H���5�D�W�L�R��
�x�� �$�Q�D�O�\�]�H�����D�Q�G���$�S�S�O�\���W�K�H��Treynor Ratio��
�x�� �&�D�O�F�X�O�D�W�H���W�K�H���-�H�Q�V�H�Q�
�V���D�O�S�K�D��
�x�� �$�Q�D�O�\�]�H���W�K�H���&�D�S�L�W�D�O���$�V�V�H�W���3�U�L�F�L�Q�J���0�R�G�H�O�����&�$�3�0������

��

�.�H�\���:�R�U�G�V��

�6�K�D�U�S�H��
�5�D�W�L�R��

�-�H�Q�V�H�Q�¶�V��
�$�O�S�K�D��

�7�U�H�\�Q�R�U��
�5�D�W�L�R��

�&�D�S�L�W�D�O��
�$�V�V�H�W��
�3�U�L�F�L�Q�J��
�0�R�G�H�O��

��

��

��
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�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����
��
�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
�S�U�R�S�H�U���F�R�Q�W�H�[�W�����7�R�S�L�F�V���D�U�H���R�U�J�D�Q�L�]�H�G���L�Q���D���Z�D�\���W�K�D�W���P�D�N�H�V���W�K�H�P���H�D�V�\���W�R���D�S�S�O�\���W�R���U�H�D�O��
�O�L�I�H�Š�D�Q�G�� �V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �K�D�Q�G�V���R�Q�� �D�F�W�L�Y�L�W�L�H�V���� �7�K�H�Q���� �U�H�V�R�X�U�F�H�V�� �Z�L�W�K�L�Q���&�R�Q�Q�H�F�W���K�H�O�S��
�V�W�X�G�H�Q�W�V���V�R�O�Y�H���I�L�Q�D�Q�F�L�D�O���S�U�R�E�O�H�P�V���D�Q�G���D�S�S�O�\���Z�K�D�W���W�K�H�\���K�D�Y�H���O�H�D�U�Q�H�G�����&�R�Q�Q�H�F�W���L�V���W�K�H��
�R�Q�O�\���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���V�\�V�W�H�P���W�K�D�W���H�P�S�R�Z�H�U�V���V�W�X�G�H�Q�W�V���E�\���F�R�Q�W�L�Q�X�R�X�V�O�\���D�G�D�S�W�L�Q�J���W�R��
�G�H�O�L�Y�H�U���S�U�H�F�L�V�H�O�\���Z�K�D�W���W�K�H�\���Q�H�H�G�����Z�K�H�Q���W�K�H�\���Q�H�H�G���L�W�����D�Q�G���K�R�Z���W�K�H�\���Q�H�H�G���L�W����

��

��
�x�� �6�X�S�S�O�H�P�H�Q�W�D�U�\���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��

�1�2�1�(��

�6�H�O�I���$�V�V�H�V�V�P�H�Q�W���(�[�H�U�F�L�V�H�V���$�F�W�L�Y�L�W�L�H�V��

�(�[�H�U�F�L�V�H���������������Q�R�Q���J�U�D�G�H�G����

�:�K�D�W���D�U�H���D�Q���D�G�Y�D�Q�W�D�J�H�����D�Q�G���D���G�L�V�D�G�Y�D�Q�W�D�J�H���R�I���W�K�H���6�K�D�U�S�H���U�D�W�L�R�"��

�5�H�F�R�P�P�H�Q�G�H�G���Q�X�P�E�H�U���R�I���Z�R�U�N���K�R�X�U�V���I�R�U���W�K�H���V�W�X�G�H�Q�W�����������K�R�X�U�V����

� � � �
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��

�7�,�7�/�(�����9�D�O�X�H���D�W���5�L�V�N�����9�$�5����

��

�������W�K���:�H�H�N����

�6�X�P�P�D�U�\��

�,�Q�����W�K�L�V���F�K�D�S�W�H�U���Z�H�����I�R�F�X�V�H�V���R�Q���W�K�H���9�D�O�X�H���D�W���5�L�V�N�����9�$�5�����D�S�S�U�R�D�F�K���D�Q�G���H�[�D�P�L�Q�H���W�K�L�V����
�P�H�W�K�R�G�V���R�I���9�$�5�����:�H���O�H�D�U�Q���K�R�Z���W�R���D�V�V�H�V�V���S�R�U�W�I�R�O�L�R���U�L�V�N���X�V�L�Q�J���9�$�5����

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

��
�,�Q�W�U�R�G�X�F�W�R�U�\���5�H�P�D�U�N�V��

�6�H�F�W�L�R�Q�������������9�D�O�X�H���D�W���5�L�V�N�����9�D�5����
Investment Risk Management:���&�R�Q�F�H�U�Q�V���D���P�R�Q�H�\���P�D�Q�D�J�H�U�
�V���F�R�Q�W�U�R�O���R�Y�H�U��
�L�Q�Y�H�V�W�P�H�Q�W���U�L�V�N�V�����X�V�X�D�O�O�\���Z�L�W�K���U�H�V�S�H�F�W���W�R���S�R�W�H�Q�W�L�D�O���V�K�R�U�W���U�X�Q���O�R�V�V�H�V����

Value-at-Risk (VaR):���$�V�V�H�V�V�H�V���U�L�V�N���E�\���V�W�D�W�L�Q�J���W�K�H���S�U�R�E�D�E�L�O�L�W�\���R�I���D���O�R�V�V���D���S�R�U�W�I�R�O�L�R��
�P�D�\���H�[�S�H�U�L�H�Q�F�H���Z�L�W�K�L�Q���D���I�L�[�H�G���W�L�P�H���K�R�U�L�]�R�Q����

Normal Distribution:���5�H�S�U�H�V�H�Q�W�V���D���V�W�D�W�L�V�W�L�F�D�O���P�R�G�H�O���I�R�U���D�V�V�H�V�V�L�Q�J���S�U�R�E�D�E�L�O�L�W�L�H�V��
�U�H�O�D�W�H�G���W�R���P�D�Q�\���S�K�H�Q�R�P�H�Q�D�����L�Q�F�O�X�G�L�Q�J���V�H�F�X�U�L�W�\���U�H�W�X�U�Q�V����

�,�Q���H�V�V�H�Q�F�H�����W�K�H���9�D�5���P�H�W�K�R�G���L�Q�Y�R�O�Y�H�V���H�Y�D�O�X�D�W�L�Q�J���W�K�H���S�U�R�E�D�E�L�O�L�W�\���R�I���D���V�L�J�Q�L�I�L�F�D�Q�W���O�R�V�V�����:�H��
�Z�L�O�O���D�V�V�X�P�H���W�K�D�W���V�H�F�X�U�L�W�\���U�H�W�X�U�Q�V���I�R�O�O�R�Z���D���Q�R�U�P�D�O���G�L�V�W�U�L�E�X�W�L�R�Q�����$�Q�G���V�L�Q�F�H���D���Q�R�U�P�D�O��
�G�L�V�W�U�L�E�X�W�L�R�Q���F�D�Q���E�H���F�R�P�S�O�H�W�H�O�\���V�S�H�F�L�I�L�H�G���E�\���L�W�V���P�H�D�Q���D�Q�G���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����W�K�H�V�H���D�U�H��
�D�O�O���W�K�D�W���Z�H���Q�H�H�G���W�R���V�W�D�W�H���W�K�H���9�D�5�����V�W�D�W�L�V�W�L�F�����I�R�U���D���V�W�R�F�N���S�R�U�W�I�R�O�L�R������

�6�H�F�W�L�R�Q�������������0�R�U�H���R�Q���&�R�P�S�X�W�L�Q�J���9�D�O�X�H���D�W���5�L�V�N��
�7�K�H���P�D�L�Q���W�D�V�N���K�H�U�H���L�Q�Y�R�O�Y�H�V���H�Y�D�O�X�D�W�L�Q�J���K�R�U�L�]�R�Q�V���W�K�D�W���D�U�H���V�K�R�U�W�H�U���R�U���O�R�Q�J�H�U���W�K�D�Q���D���\�H�D�U������
�7�K�L�V���W�U�D�Q�V�O�D�W�H�V���W�R���F�D�O�F�X�O�D�W�L�Q�J���W�K�H���H�[�S�H�F�W�H�G���U�H�W�X�U�Q���D�Q�G���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q���F�R�U�U�H�V�S�R�Q�G�L�Q�J��
�W�R���W�K�H���S�H�U�L�R�G���E�H�L�Q�J���V�W�X�G�L�H�G����

�,�Q���J�H�Q�H�U�D�O�����L�I���7���L�V���W�K�H���Q�X�P�E�H�U���R�I���\�H�D�U�V�����R�U���I�U�D�F�W�L�R�Q���R�I���D���\�H�D�U������

�(�[�S�H�F�W�H�G���S�R�U�W�I�R�O�L�R���U�H�W�X�U�Q���R�Y�H�U���7���\�H�D�U�V���� �� �� �� TRERE pTp �u� �� ��

�D�Q�G�� TpTp �u� �V�V �� ��

��
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�$�L�P�V���2�E�M�H�F�W�L�Y�H�V��

�7�K�H���D�L�P�V���D�Q�G���W�K�H���R�E�M�H�F�W�L�Y�H�V���R�I���W�K�L�V���F�K�D�S�W�H�U���L�V���W�R���P�D�N�H���V�W�X�G�H�Q�W�V���W�R���X�Q�G�H�U�V�W�D�Q�G���D�Q�G��
�F�U�L�W�L�F�D�O�O�\���H�Y�D�O�X�D�W�H���W�K�H���I�R�O�O�R�Z�L�Q�J���F�R�Q�F�H�S�W�V����
�x�� �:�K�D�W���L�V���9�$�5���0�H�W�K�R�G�V��
�x�� �+�R�Z���W�R���X�V�H���9�$�5���W�R���P�H�D�V�X�U�H���U�L�V�N��

��
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V��

�‡�� �$�Q�D�O�\�V�H���W�K�H���9�$�5���P�H�W�K�R�G�V��
�‡�� �$�S�S�O�\���9�$�5���L�Q���U�H�D�O�L�W�\����
�‡�� �&�D�O�F�X�O�D�W�H���W�K�H���O�H�Y�H�O���R�I���U�L�V�N�����X�V�L�Q�J���9�$�5��
�‡� � � �

��

�.�H�\���:�R�U�G�V��

VAR�� Normal 
distribution��

Standard 
deviation��

Loss level 
probabitlity��

VAR 
Statistics��

��

�$�Q�Q�R�W�D�W�H�G���%�L�E�O�L�R�J�U�D�S�K�\��

�x�� �%�D�V�L�F���6�R�X�U�F�H�V���0�D�W�H�U�L�D�O��
�&�R�U�U�D�G�R���&�����D�Q�G���-�R�U�G�D�Q���%�������)�8�1�'�$�0�(�1�7�$�/�6���2�)���,�1�9�(�6�7�0�(�1�7�����,�U�Z�L�Q���0�F�*�U�D�Z���+�L�O�O����
���O�D�W�H�V�W���H�G�L�W�L�R�Q����

�,�Q�� �W�K�L�V�� �E�R�R�N�� �µ�¶�)�X�Q�G�D�P�H�Q�W�D�O�V�� �R�I�� �,�Q�Y�H�V�W�P�H�Q�W�V�¶�¶���I�R�F�X�V�H�V�� �R�Q�� �V�W�X�G�H�Q�W�V�� �D�V�� �L�Q�Y�H�V�W�P�H�Q�W��
�P�D�Q�D�J�H�U�V���� �J�L�Y�L�Q�J�� �W�K�H�P�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �D�F�W�� �R�Q�� �E�\�� �S�O�D�F�L�Q�J�� �W�K�H�R�U�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H��
�S�U�R�S�H�U���F�R�Q�W�H�[�W�����7�R�S�L�F�V���D�U�H���R�U�J�D�Q�L�]�H�G���L�Q���D���Z�D�\���W�K�D�W���P�D�N�H�V���W�K�H�P���H�D�V�\���W�R���D�S�S�O�\���W�R���U�H�D�O��
�O�L�I�H�Š�D�Q�G�� �V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �K�D�Q�G�V���R�Q�� �D�F�W�L�Y�L�W�L�H�V���� �7�K�H�Q���� �U�H�V�R�X�U�F�H�V�� �Z�L�W�K�L�Q���&�R�Q�Q�H�F�W���K�H�O�S��
�V�W�X�G�H�Q�W�V���V�R�O�Y�H���I�L�Q�D�Q�F�L�D�O���S�U�R�E�O�H�P�V���D�Q�G���D�S�S�O�\���Z�K�D�W���W�K�H�\���K�D�Y�H���O�H�D�U�Q�H�G�����&�R�Q�Q�H�F�W���L�V���W�K�H��
�R�Q�O�\���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���V�\�V�W�H�P���W�K�D�W���H�P�S�R�Z�H�U�V���V�W�X�G�H�Q�W�V���E�\���F�R�Q�W�L�Q�X�R�X�V�O�\���D�G�D�S�W�L�Q�J���W�R��
�G�H�O�L�Y�H�U���S�U�H�F�L�V�H�O�\���Z�K�D�W���W�K�H�\���Q�H�H�G�����Z�K�H�Q���W�K�H�\���Q�H�H�G���L�W�����D�Q�G���K�R�Z���W�K�H�\���Q�H�H�G���L�W����
��
�-�R�U�L�R�Q�����3�K�L�O�O�L�S�H�����9�D�O�X�H���D�W���5�L�V�N�����0�F�*�U�D�Z���+�L�O�O�������O�D�W�H�V�W���H�G�L�W�L�R�Q����

�7�K�L�V���E�R�R�N���K�D�V���E�H�F�R�P�H���W�K�H���L�Q�G�X�V�W�U�\���V�W�D�Q�G�D�U�G���L�Q���U�L�V�N���P�D�Q�D�J�H�P�H�Q�W�������W�K�L�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�O��
�E�H�V�W�V�H�O�O�H�U���E�R�R�N���D�G�G�U�H�V�V�H�V���W�K�H���I�X�Q�G�D�P�H�Q�W�D�O���F�K�D�Q�J�H�V���L�Q���W�K�H���I�L�H�O�G���W�K�D�W���K�D�Y�H���R�F�F�X�U�U�H�G��
�D�F�U�R�V�V���W�K�H���J�O�R�E�H���L�Q���U�H�F�H�Q�W���\�H�D�U�V�����3�K�L�O�L�S�S�H���-�R�U�L�R�Q���S�U�R�Y�L�G�H�V���W�K�H���P�R�V�W���F�X�U�U�H�Q�W��
�L�Q�I�R�U�P�D�W�L�R�Q���Q�H�H�G�H�G���W�R���X�Q�G�H�U�V�W�D�Q�G���D�Q�G���L�P�S�O�H�P�H�Q�W���9�$�5���D�V���Z�H�O�O���D�V���P�D�Q�D�J�H���Q�H�Z�H�U��
�G�L�P�H�Q�V�L�R�Q�V���R�I���I�L�Q�D�Q�F�L�D�O���U�L�V�N����
��

�x� � � �
�x�� �+�X�O�O���-�R�K�Q�����5�L�V�N���0�D�Q�D�J�H�P�H�Q�W���D�Q�G���)�L�Q�D�Q�F�L�D�O���,�Q�V�W�L�W�X�W�L�R�Q�V�������3�U�H�Q�W�L�F�H���+�D�O�O�������O�D�W�H�V�W���H�G�L�W�L�R�Q����

��
�7�K�L�V�� �E�R�R�N�� ���H�[�S�O�D�L�Q�V�� �D�O�O�� �D�V�S�H�F�W�V�� �R�I�� �I�L�Q�D�Q�F�L�D�O�� �U�L�V�N�� �D�Q�G�� �I�L�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�� �U�H�J�X�O�D�W�L�R�Q����
�K�H�O�S�L�Q�J�� �\�R�X�� �E�H�W�W�H�U�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�H�� �I�L�Q�D�Q�F�L�D�O�� �P�D�U�N�H�W�V�²�D�Q�G�� �W�K�H�L�U�� �S�R�W�H�Q�W�L�D�O�� �G�D�Q�J�H�U�V����
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�,�Q�V�L�G�H�����\�R�X�¶�O�O���O�H�D�U�Q���W�K�H���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���U�L�V�N�����K�R�Z���D�Q�G���Z�K�H�U�H���W�K�H�\���D�S�S�H�D�U���L�Q���G�L�I�I�H�U�H�Q�W��
�W�\�S�H�V���R�I�� �L�Q�V�W�L�W�X�W�L�R�Q�V�����D�Q�G���K�R�Z���W�K�H���U�H�J�X�O�D�W�R�U�\�� �V�W�U�X�F�W�X�U�H���R�I�� �H�D�F�K�� �L�Q�V�W�L�W�X�W�L�R�Q���D�I�I�H�F�W�V���U�L�V�N��
�P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�����&�R�P�S�U�H�K�H�Q�V�L�Y�H���D�Q�F�L�O�O�D�U�\���P�D�W�H�U�L�D�O�V���L�Q�F�O�X�G�H���V�R�I�W�Z�D�U�H�����S�U�D�F�W�L�F�H��
�T�X�H�V�W�L�R�Q�V���� �D�Q�G�� �D�O�O�� �Q�H�F�H�V�V�D�U�\�� �W�H�D�F�K�L�Q�J�� �V�X�S�S�O�H�P�H�Q�W�V���� �I�D�F�L�O�L�W�D�W�L�Q�J� � � P� R� U� H� � � F� R� P� S� O� H� W� H� �
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���D�Q�G���S�U�R�Y�L�G�L�Q�J���D�Q���X�O�W�L�P�D�W�H���O�H�D�U�Q�L�Q�J���U�H�V�R�X�U�F�H����

��
�x�� �+�X�O�O���-�R�K�Q�����5�L�V�N���0�D�Q�D�J�H�P�H�Q�W���D�Q�G���)�L�Q�D�Q�F�L�D�O���,�Q�V�W�L�W�X�W�L�R�Q�V�������3�U�H�Q�W�L�F�H���+�D�O�O�������H�7�H�[�E�R�R�N����

�K�W�W�S�V�������Z�Z�Z���D�P�D�]�R�Q���F�R�P���0�D�Q�D�J�H�P�H�Q�W���)�L�Q�D�Q�F�L�D�O���,�Q�V�W�L�W�X�W�L�R�Q�V���:�L�O�H�\���)�L�Q�D�Q�F�H��
�H�E�R�R�N���G�S���%�����%�+�-�4�����)���U�H�I� �V�U�B���B���"�G�F�K�L�O�G� ���	�N�H�\�Z�R�U�G�V� �+�X�O�O���-�R�K�Q�����$���5�L�V�N���0�D�Q
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�%���� �û���.�3� �!� �Œ� �����1�������.�������#�1�2�����.�2�����)�"���������/�#��� �"��
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�þ�� �.���.���0���)���0������ �.�Œ�)�/� �1���� �0���)�"�� �Œ�0�!��� �#�1���.��� �*�� �1�2� ���$�0��� �#�� �0���.�!�2���2�.���� ���)��� �� �.�Œ�)�� �2� ����
�1�#�1�2�����.�2�����)���2� �#���������/�#��� �����õ�1� ���1�#��� �������)���������/�#��� ���������.�����0�����$�0���������.���Œ�0�!��� �#�1���.���)���1�2� ���$�0��� ����
���)��� ���2� ���1�#�1�2�����.�2�����)����� �������2�����1�$�0�2�����0�2�.�������0���2� �������.��� �!���1���)���2���"���.���.���0���)���0��� �"���.�Œ�)�/� �1���"��
�����.�����2� �#���.�1�3�.�����1�2�!� �#���������/�*��� �#�����2� �#���1�#�����0���!��������� �#���Œ�0�!��� �#�1���.��� �*���1�2� ���$�0��� �#������

�%���� �����2�!���1�����2� �#�����#�1�2�����.�2����� �*���������/�*��� �#��
���#���2�0���0�1�2���" �ú���2�. (�E):���
�Œ� ��� �����1���)�"���2� �#���1�#���.�3� �*�"���1�#�1�2�����.�2����� �*���������/�*��� �#���0���)�"��
�Œ�0�!��� �#�1���.��� �*�� �1�2� ���$�0��� �#���� ���0�!��� �#�1��� .� �� �� � � 1� 2�  � �� $� 0� �� .� � � �� 0� � � �� �� 2� .� � � �� 0� �� .� �� *� 2� 0� !� .� � � �� �� �� �� !� )� 2� 0� !� .� �� �
�2� �#���������$� �#�����Œ�0�!���1�1�)�2�0�!� �����������)�2�0�!� �����1�#�1�2�����.�2�����)���������/�#��� ���.�Œ�)���2� ���������1� ������

� �� � � 1� #� �� 2� 0� �� 0� 1� 2� �� "� � � ú� �� 2� .� � � 0� �� �� .� �� � � �� �� 2� !�  � � � 2�  � #� � � 1� #� 1� 2� �� �� .� 2� �� ��  � *� � � �� �� �� /� *� ��  � #� � � 0� �� )� "� � � Œ�0�!��� �#�1���.��� �*��
�1�2� ���$�0��� �#���� �þ�� �Œ�!� �1�/� ���+���0������ �.�Œ�)�/� �1���� ���.���� �2� �� �.�1�3�������1�2�!� �� �������/�*��� �#�� �0���)�"�� �Œ�0�!��� �#�1���.��� �*��
�1�2� ���$�0��� �#�� �0���.�!�2�+���2�.���� ���)��� �� �.�Œ�)�� �2� ���� �1�#�1�2�����.�2�����)�� �2� �#�� �������/�#��� ���� ���0�!��� �#�1���.������ �1�2� ���$�0���.�� ���0��
���0���.���*�2�0�!� �#�"�� �1�#���2�0���0�2���"�� �ú���2�.�� ���$� �#���� ���0���.���*�2�0�!� �#�"�� �1�#�1�2�����.�2����� �*�"�� �������/�*��� �#�"�� ���.���� ���.��
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�Œ�0�!��� �#�1���.���)���1�2� ���$�0��� �� �0���3�.�������0�2�.�����Œ�����&���������2�&�����.�Œ�)���.�#�2�����2�������!�.���������� �����2�����������.���.�#�������0����
���Œ���1�0������ ���.���� ���� �.�Œ�)�/� �1���� �2���"�� ���.�� �Œ���3�2�0���� ���.�#�������0�2�.������ �+�1�Œ� �#�� ���.�� �0���3�.�����1�2�0���� �.���!�����+�"�� �1�2����
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�ü���� �þ���+�!�.���������ù��� �!���"�����!�0� ���!���3�&����
�+�!�.������  �ù��� �!���"  ���!�0� ���!���3�&�� (SML): ���+�!�.�3���������.���.�Œ�.�!���1�2�.�1�����2���"�����!�.�����������"��
�1�$���1���"���.�������0�1�.���1�2� �����1�#�1�2�����.�2�����)���������/�#��� �����.�����2�������.���.���0���)���0�������.�Œ�)�/� �1�����1�2���"��
�$�!�����.�2� � ����� ��� ���������"���.��� �!���"����

�ù�1�3�������1�2�!�  �������/�*��� �# �ù��� �!���"  (Market Risk Premium): ���	� ���Œ�!�������������/�*��� �#���1�0��
�����.���$�.�!�2� �3�#��������� ���2���"���.��� �!���"�����/�����.�/���������.���$�.�!�2� �3�#��������� ���Œ� �#���.�Œ� �2�0���0���2�.�����.�Œ�)��
�)���.���2�.���Œ�0�!��� �#�1���.�������1�2� ���$�0���.���1�2�������.��� �!������

��� ���2�����  �ù�Œ� �2�������1���" ���0�3�.���.��� �#�$�����+�� �ù���.���+��  (Capital Asset Pricing 
Model, CAPM): ���,�0�&�!���.�������.���2� �����������/�#��� �����.�����2�������.�Œ�)�/� �1�����2�&�����$�!�0� ���!���3�&�����1�0��
�����.���.���2�.���&�����1�2�����������0�3�.���.���.��� �!������
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�2������ �/�#���.�2�)�2���2�.�� � ���� �� ���.�����2���"�� ���.�� �0�Œ�����*�1� �#���� �$�!�����.�2� � ����� ��� ���������� �Œ�!� ���������.�2�.�� ���.���� ���.��
� 0� 3� .� !� �� )� 1�  � #� �� � � .� #� 2� �� � � Œ�  � #� � � �� $�  � #� �� � � �� �� �� 0� �� � � 1� 2� �� �� � � Œ� !� �� �� �� �� � � ù� #� 2� �� � � �� � � 1� *� �� /� 0� 1� �� � � � � 0� �� ��.���� �2� �� ���)��� ��
� ��� �������!�&������� ���1�*�1�2�����.�����������1���"���Œ� �#���0���/�#���.���+���0�����2� �#�"�����.�����2���"���Œ�!� �1�.�!���)��� ���2�.�"��
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�1�2�)�1� ����� ���1�2�)�$� �"�����.�"���1�0���.�#�2�)���2� ��
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�����2�!�.���ù����� ���)�����1���"���2���"���ü�Œ���/� �1���"��
�ù�Œ���� �ù�Œ�)�/� �1�� (Raw Return):� � � �� !� �� �� 0� �� � � 2� �� �� � �  � �� �� �� �� � � Œ�  � 1�  � 1� 2� �� .� �� .� � � .� Œ� )� /�  � 1� �� � � �� �� .� "� �
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i.   �û�0�����2���" Sharpe  
�û�0�����2���" Sharpe:�����0�2�!�����2�������0�Œ�0���/�#�2���������0�Œ���/� �1�����&�"���2� �������)��� ���2���"���.���2�.��� �������"���2� �#��
�������/�*��� �#�� �2� �#�� �$�.�!�2� �3�#���.����� �#�� �Œ�!� �"���2������ �2�#�Œ�������� �.�Œ�)�������1���� �2���"�� �.�Œ�)�/� �1���"��������
���!� �2���������0���.�!�$���������.�Œ�)���2� ������� ���Œ�0�����1�2�.���:�L�O�O�L�D�P���)�����6�K�D�U�S�H����

�6�K�D�U�S�H���U�D�W�L�R��
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�þ�� �.���2�.��� �������� �2� �#�� �$�.�!�2� �3�#���.����� �#����Rp – Rf���� �0�����.���� ���� ���.�1�������� �.���2�.��� �������� �����.�� �2������ �.���������%����
�������/�*��� �#�����0���+�������2�#�Œ���������.�Œ�)�������1�����2���"���.�Œ�)�/� �1���"���0�����.���������2�!� ���2� �#���1�#��� ������� �*���������/�*��� �#�������.��
�����.���� �2���2��� �� ���� �����.�� �$�.�!�2� �3�#��������� ���� �ò�2�1������ � �� ���)��� �"�� �6�K�D�U�S�H�� �0�����.���� ���)��� �"� � � .� �� 2� .� ��  � �� �� �� "� � � Œ� !�  � "� �
�������/�#��� �� �Œ� �#�� �0�1�2�������0���� �1�2� ���� �1�#��� �������)�� �������/�#��� ���� �þ�� �.�!�$���� �2� �#�� �1�#�1�2�����.�2����� �*�� �������/�*��� �#��
�/�����+���0���� �)�2���� ���� �.���2�.��� �������� �����.�� �2������ �.���������%���� �������/�*��� �#�� �0���.�!�2���2�.���� ���)��� � � � .� Œ� )� � � 2�  � �� �
�1�#�1�2�����.�2�����)�� �������/�#��� �� �2���"�� �0�Œ�����/�#�1���"���� �ü�Œ� �������&�"���� �)�Œ� ��� �"�� ������ �.���� �0�����.��� � �  � � � 1� #� ��  � �� �� �� )� "� �
�������/�#��� �"�� �0���)�"�� �Œ�0�!��� �#�1���.��� �*�� �1�2� ���$�0��� �#���� ���)��� �� �2� �� �1�#�1�2�����.�2�����)�� ��� �������2���� �1�#�1�$�0�2�����0�2�.���� ���0��
�2� ���� ���.��� �!���1���)�� �2���"�� �.���.���0���)���0�����"�� �.�Œ�)�/� �1���"�� �����.���� �2� �#�� �.�1�3�.�����1�2�!� �#�� �������/�*��� �#���� �0�Œ���� �2� �#��
�1�#�����0���!��������� �#�� �Œ�0�!��� �#�1���.��� �*�� �1�2� ���$�0��� �#���� �ò�2�1������ � �� ���)��� �"�� �6�K�D�U�S�H�� �0�����.���� ���.�2���� �Œ���1�.��
�Œ�����.���)�2���2�.�� � �� ���.�2�.���������)�2�0�!� �"�� �����.���2������ �.����� ���)�����1���� �1�$�0�2�������� �/���.�3� �!� �Œ� �����������&����
� $� .� !� 2�  � 3� #� �� .� �� �� &� �� �� � � .� 3�  � *� � � .� /� �� �� 0� �� � � 2� .� � � �� �� � � /� �� .� 3�  � !�  � Œ�  � �� �� �� �� �� .� � � $� .� !� 2�  � 3� #� �� �� �� �� .� � � ��.��������� ���2�.�"��
�#�Œ�)�%�������.�����2� �����������1�#�1�2�����.�2�����)���������/�#��� ����

ii.   �û�0�����2���" Treynor  
Treynor Ratio:� � � �� 0�2� !� �� � � 2� �� �� � � 0�Œ�0� �� /� #�2� �� �� �� � � 0�Œ� �� /�  � 1� �� � �&� "�� �2� ���� ���)��� �� �2���"�� �.���2�.��� �������"�� �2� �#��
�$�.�!�2� �3�#���.����� �#�� �Œ�!� �"�� �2� ���� �1�#���2�0���0�1�2���� �����2�.�� �2� �#�� �$�.�!�2� �3�#���.����� �#���� ���!� �2���������0��
�.�!�$���������.�Œ�)���2� �����-�D�F�N���/�����7�U�H�\�Q�R�U����
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�õ�Œ�&�"�����.����� �����)��� �"���6�K�D�U�S�H����� �����)��� �"���7�U�H�\�Q�R�U���0�����.�������)��� �"���.���2�.��� �������"���Œ�!� �"���������/�#��� �����þ��
���.�1���������/���.�3� �!�����0�����.�����)�2����� �����)��� �"���7�U�H�\�Q�R�U���0���0�2�����0�������)��� ���2� �����1�#�1�2�����.�2�����)���������/�#��� �����)�$����
�2� �����1�#��� �������)���������/�#��� ����

iii. �û�0�����2���" Jensen’s Alpha 
Jensen's Alpha:�� ���0�2�!���� �2������ �0�Œ�0���/�#�2�������� �0�Œ���/� �1���� �&�"�� �2������ �.�Œ������ �.�Œ�)�/� �1����
�$�.�!�2� �3�#���.����� �#�� ���0��� ���� �2������ �.�Œ�)�/� �1�����Œ� �#�� �Œ�!� �������Œ�0���� �2� �� ��� ���2����� �� �ù�Œ� �2�������1���"��
� �� 0� 3� .� �� .� ��  � #� $� �� �� +� �� � � ù� �� .� �� +� �� � � �� &� $� 3� 0� �� �� � � �� !�  � 2� �� �� �� �� 0� � � .� !� $� �� �� �� � � .� Œ� )� � � 2�  � �� � � 0� L� F� K� D� H� O� ��&����
�-�H�Q�V�H�Q����

�&�$�3�0�����.���.���0���)���0�������.�Œ�)�/� �1�����$�.�!�2� �3�#���.����� �#���� �� � � � ��> �@fMpfp RRERRE ���u��� �E ��
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�"�� �-�H�Q�V�H�Q�
�V�� �D�O�S�K�D�� � �!�����0�2�.���� ���� �#�Œ�0�!��������� �#�1�.�� �.�Œ�)�/� �1���� �Œ�����&�� ���� �����2�&�� �.�Œ�)�� �2���� ���!�.��������
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�$�O�O���H�T�X�L�S�P�H�Q�W���W�K�D�W���K�D�V���E�H�H�Q���D�F�T�X�L�U�H�G���W�K�U�R�X�J�K���I�X�Q�G�V���W�K�D�W���F�R�P�H���G�L�U�H�F�W�O�\���W�K�U�R�X�J�K���W�K�H��
�X�Q�L�Y�H�U�V�L�W�\�¶�V�� �I�X�Q�G�V�� ���L�Q�W�H�U�Q�D�O�� �U�H�V�H�D�U�F�K�� �J�U�D�Q�W�V���� �X�Q�L�Y�H�U�V�L�W�\�� �U�H�V�H�D�U�F�K�� �I�X�Q�G�V���� �Z�L�O�O�� �E�H�O�R�Q�J��
�V�R�O�H�O�\�� �W�R�� �W�K�H�� �8�Q�L�Y�H�U�V�L�W�\�� �D�Q�G�� �Z�L�O�O�� �E�H�� �X�V�H�G�� �E�\�� �W�K�H�� �I�D�F�X�O�W�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�¶�V��
�D�I�I�L�O�L�D�W�H�G�� �G�H�S�D�U�W�P�H�Q�W�� �R�U�� �O�D�E���� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �D�I�I�L�O�L�D�W�L�R�Q�� �X�V�H�G�� �E�\�� �V�D�L�G�� �I�D�F�X�O�W�\�� �D�Q�G��
�U�H�V�H�D�U�F�K���S�H�U�V�R�Q�Q�H�O���L�Q���W�K�H���I�X�Q�G�H�G���U�H�V�H�D�U�F�K���S�U�R�S�R�V�D�O���D�Q�G���R�U���S�U�R�M�H�F�W�����7�K�H���I�D�F�X�O�W�\���D�Q�G��
�U�H�V�H�D�U�F�K�� �P�H�P�E�H�U�� �L�V�� �H�Q�W�L�W�O�H�G�� �W�R�� �X�V�H�� �W�K�H�� �H�T�X�L�S�P�H�Q�W�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �G�X�U�D�W�L�R�Q�� �R�I�� �W�K�H��
�I�X�Q�G�H�G���S�U�R�M�H�F�W���D�Q�G���W�K�L�V���U�H�P�D�L�Q�V���Z�L�W�K�L�Q���W�K�H���U�H�V�H�D�U�F�K���X�Q�L�W���O�D�E�R�U�D�W�R�U�\���R�Q�F�H���W�K�H���S�U�R�M�H�F�W��



�� ����

�L�V�� �F�R�P�S�O�H�W�H�G���� �R�U�� �Z�L�W�K�L�Q�� �W�K�H�� �I�D�F�X�O�W�\�� �P�H�P�E�H�U�¶�V�� �G�H�S�D�U�W�P�H�Q�W���� �X�Q�G�H�U���K�L�V���K�H�U�� �G�L�U�H�F�W��
�V�X�S�H�U�Y�L�V�L�R�Q���L�I���V���K�H���G�R�H�V���Q�R�W���E�H�O�R�Q�J���W�R���D���X�Q�L�W�������O�D�E�����$�Q�\���U�H�T�X�L�U�H�G���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���W�K�H��
�H�T�X�L�S�P�H�Q�W���V�K�R�X�O�G���E�H���X�Q�G�H�U�W�D�N�H�Q���E�\���W�K�H���8�Q�L�Y�H�U�V�L�W�\������
��

�������� �(�T�X�L�S�P�H�Q�W���S�X�U�F�K�D�V�H�G���W�K�U�R�X�J�K���H�[�W�H�U�Q�D�O���I�X�Q�G�L�Q�J��
�(�T�X�L�S�P�H�Q�W�����V�R�I�W�Z�D�U�H���D�Q�G���K�D�U�G�Z�D�U�H���� �L�V���R�I�W�H�Q���S�U�R�Y�L�G�H�G���L�Q���I�X�O�O���R�U���S�D�U�W�O�\�� �L�Q���W�K�H���E�X�G�J�H�W��
�R�I�� �S�U�R�S�R�V�D�O�V�� �I�R�U�� �H�[�W�H�U�Q�D�O�� �I�X�Q�G�L�Q�J�� �W�R�� �H�Q�D�E�O�H�� �W�K�H�� �I�D�F�X�O�W�\�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �P�H�P�E�H�U�� �W�R��
�F�D�U�U�\�� �R�X�W�� �U�H�V�H�D�U�F�K�� �H�I�I�H�F�W�L�Y�H�O�\���� �7�K�L�V�� �N�L�Q�G�� �R�I�� �H�T�X�L�S�P�H�Q�W�� ���F�R�P�S�X�W�H�U�V���� �S�U�R�M�H�F�W�R�U�V����
�V�R�I�W�Z�D�U�H�� �S�U�R�J�U�D�P�P�H�V���� �I�D�[�� �D�Q�G�� �S�U�L�Q�W�L�Q�J�� �P�D�F�K�L�Q�H�V���� �H�W�F������ �L�V�� �W�K�H�� �S�U�R�S�H�U�W�\�� �R�I�� �W�K�H��
�8�Q�L�Y�H�U�V�L�W�\�� �E�X�W�� �U�H�P�D�L�Q�V�� �L�Q�� �W�K�H�� �I�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�¶�V�� �U�H�V�H�D�U�F�K��
�X�Q�L�W���O�D�E�R�U�D�W�R�U�\�� �R�U�� �Z�K�H�Q�� �W�K�L�V�� �L�V�� �Q�R�W�� �D�S�S�O�L�F�D�E�O�H�� �L�Q�� �K�L�V���K�H�U�� �G�H�S�D�U�W�P�H�Q�W���� �X�Q�G�H�U�� �K�L�V���K�H�U��
�V�X�S�H�U�Y�L�V�L�R�Q���� �7�K�H�� �I�D�F�X�O�W�\�� �P�H�P�E�H�U�� �L�V�� �H�Q�W�L�W�O�H�G�� �W�R�� �X�V�H�� �W�K�H�� �H�T�X�L�S�P�H�Q�W�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H��
�G�X�U�D�W�L�R�Q�� �R�I�� �W�K�H�� �H�[�W�H�U�Q�D�O�O�\�� �I�X�Q�G�H�G�� �S�U�R�M�H�F�W���� �:�K�H�Q�� �I�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�� �Z�K�R��
�K�D�Y�H���K�D�G���H�[�W�H�U�Q�D�O�O�\���I�X�Q�G�H�G���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W�V���O�H�D�Y�H���W�K�H���8�Q�L�Y�H�U�V�L�W�\�����W�K�H���V�W�D�W�X�V���R�I���D�Q�\��
�H�T�X�L�S�P�H�Q�W�� �S�X�U�F�K�D�V�H�G�� �U�H�P�D�L�Q�V�� �D�� �S�U�R�S�H�U�W�\�� �R�I�� �W�K�H�� �X�Q�L�W���O�D�E�� �R�U�� �G�H�S�D�U�W�P�H�Q�W�� �W�K�D�W�� �W�K�H��
�I�D�F�X�O�W�\���R�U���U�H�V�H�D�U�F�K���S�H�U�V�R�Q�Q�H�O���E�H�O�R�Q�J�H�G����

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

��
�,�Q�� �W�K�H�� �X�Q�O�L�N�H�O�\�� �H�Y�H�Q�W�� �W�K�D�W�� �D�� �I�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�� �R�E�W�D�L�Q�V�� �H�T�X�L�S�P�H�Q�W�� �Y�L�D��
�H�[�W�H�U�Q�D�O���I�X�Q�G�L�Q�J���W�K�D�W���L�V���Q�R�W���S�U�R�F�H�V�V�H�G���W�K�U�R�X�J�K���W�K�H���8�Q�L�Y�H�U�V�L�W�\�
�V���E�X�G�J�H�W�����W�K�H���V�W�D�W�X�V���R�I��
�W�K�H�� �H�T�X�L�S�P�H�Q�W�� �V�K�R�X�O�G�� �E�H�� �Q�H�J�R�W�L�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �9�L�F�H�� �5�H�F�W�R�U�� �W�R�� �G�H�W�H�U�P�L�Q�H�� �R�Z�Q�H�U�V�K�L�S��
�D�Q�G�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �I�R�U�� �U�H�S�D�L�U�� �D�Q�G�� �U�H�S�O�D�F�H�P�H�Q�W���� �)�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�� �D�U�H��
�H�Q�F�R�X�U�D�J�H�G�� �W�R�� �V�H�H�N�� �R�X�W�V�L�G�H�� �I�X�Q�G�L�Q�J�� �W�R�� �X�S�J�U�D�G�H���� �R�U�� �U�H�S�O�D�F�H�� �W�K�H�L�U�� �U�H�V�H�D�U�F�K��
�H�T�X�L�S�P�H�Q�W������

��
�7�K�H�� �5�H�V�H�D�U�F�K�� �2�I�I�L�F�H�� �L�V�� �F�R�P�P�L�W�W�H�G�� �W�R�� �Z�R�U�N�L�Q�J�� �Z�L�W�K�� �I�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �S�H�U�V�R�Q�Q�H�O�� �W�R��
�G�H�Y�H�O�R�S�� �S�U�R�S�R�V�D�O�V�� �I�R�U�� �U�H�V�H�D�U�F�K�� �D�Q�G�� �W�H�D�F�K�L�Q�J�� �H�T�X�L�S�P�H�Q�W���� �(�T�X�L�S�P�H�Q�W�� �J�U�D�Q�W�V�� �X�V�X�D�O�O�\��
�U�H�T�X�L�U�H�� �D�Q�� �L�Q�V�W�L�W�X�W�L�R�Q�D�O�� �P�D�W�F�K���� �D�Q�G�� �I�D�F�X�O�W�\�� �R�U�� �U�H�V�H�D�U�F�K�� �P�H�P�E�H�U�V�� �D�U�H�� �D�G�Y�L�V�H�G�� �W�R��
�F�R�Q�V�X�O�W���Z�L�W�K���W�K�H���5�H�V�H�D�U�F�K���2�I�I�L�F�H���D�Q�G���W�K�H���'�L�U�H�F�W�R�U���R�I���0�,�6���H�D�U�O�\���L�Q���W�K�H���S�U�R�F�H�V�V���D�E�R�X�W��
�W�K�L�V���P�D�W�W�H�U�����7�K�H���0�,�6���V�K�R�X�O�G���E�H���D�E�O�H���W�R���K�H�O�S���I�D�F�X�O�W�\���R�U���U�H�V�H�D�U�F�K���S�H�U�V�R�Q�Q�H�O���W�R���L�G�H�Q�W�L�I�\��
�W�K�H���E�H�V�W���K�D�U�G�Z�D�U�H���D�Q�G���V�R�I�W�Z�D�U�H���S�U�R�G�X�F�W�V���D�Q�G���H�V�W�L�P�D�W�H���F�R�V�W�V���I�R�U���S�U�R�S�R�V�D�O���E�X�G�J�H�W�V����
��

�������� �3�U�R�Y�L�V�L�R�Q���R�I���F�R�P�S�X�W�L�Q�J���H�T�X�L�S�P�H�Q�W���E�\���0�,�6��
�7�K�H�� �0�,�6�� �G�H�S�D�U�W�P�H�Q�W�� �V�X�S�S�O�L�H�V�� �G�H�V�N�W�R�S�� �R�I�I�L�F�H�� �F�R�P�S�X�W�H�U�V���� �F�R�P�S�X�W�H�U���W�H�D�F�K�L�Q�J�� �O�D�E�V����
�F�R�S�\�� �D�Q�G�� �S�U�L�Q�W�L�Q�J�� �P�D�F�K�L�Q�H�V�� �D�Q�G�� �R�W�K�H�U�� �W�\�S�H�V�� �R�I�� �H�T�X�L�S�P�H�Q�W�� �Q�H�H�G�H�G���I�R�U�� �U�H�V�H�D�U�F�K��
���V�R�I�W�Z�D�U�H�� �D�Q�G�� �K�D�U�G�Z�D�U�H������ �7�K�H�� �'�L�U�H�F�W�R�U�� �R�I�� �W�K�H�� �0�,�6�� �G�H�S�D�U�W�P�H�Q�W�� �L�V���U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U��
�N�H�H�S�L�Q�J���W�K�H���8�Q�L�Y�H�U�V�L�W�\�¶�V���L�Q�Y�H�Q�W�R�U�\���U�H�F�R�U�G�V���D�Q�G���D�G�M�X�V�W���W�K�H�V�H���L�Q���W�K�H���F�D�V�H���R�I���H�T�X�L�S�P�H�Q�W��
�S�X�U�F�K�D�V�H�V���R�U���Z�H�D�U�L�Q�J���R�X�W���R�I���H�T�X�L�S�P�H�Q�W�����E�H�L�Q�J���I�X�O�O�\���G�H�S�U�H�F�L�D�W�H�G������
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������ �3�R�O�L�F�\���R�Q���5�H�V�H�D�U�F�K���6�W�D�I�I��
��

�������� �,�Q�W�U�R�G�X�F�W�L�R�Q��
��
�$�F�D�G�H�P�L�F���5�H�V�H�D�U�F�K���6�W�D�I�I���D�U�H���(�8�&���F�R�Q�W�U�D�F�W���H�P�S�O�R�\�H�H�V���K�L�U�H�G���W�R���Z�R�U�N���R�Q���(�8�&���U�H�V�H�D�U�F�K��
�D�F�W�L�Y�L�W�L�H�V���D�V���G�H�I�L�Q�H�G���E�H�O�R�Z�����$�V���(�8�&���H�P�S�O�R�\�H�H�V�����$�F�D�G�H�P�L�F���5�H�V�H�D�U�F�K���6�W�D�I�I���D�U�H���V�X�E�M�H�F�W���W�R��
�D�O�O���S�R�O�L�F�L�H�V���D�Q�G���S�U�R�F�H�G�X�U�H�V���U�H�O�D�W�H�G���W�R���(�8�&���H�P�S�O�R�\�P�H�Q�W�����D�Q�G���U�H�F�H�L�Y�H���D�O�O���E�H�Q�H�I�L�W�V���L�P�S�O�L�H�G��
�E�\���W�K�H���H�P�S�O�R�\�P�H�Q�W���O�D�Z����
��
�������� �'�H�I�L�Q�L�W�L�R�Q�V���R�I���5�R�O�H�V��
��
�7�K�H���I�R�O�O�R�Z�L�Q�J���S�R�V�L�W�L�R�Q�V���I�R�U���U�H�V�H�D�U�F�K���V�W�D�I�I���D�U�H���E�H�L�Q�J���G�H�V�F�U�L�E�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V����
��

�x�� �5�H�V�H�D�U�F�K���$�V�V�R�F�L�D�W�H��
�x�� �5�H�V�H�D�U�F�K���)�H�O�O�R�Z��
�x�� �6�H�Q�L�R�U���5�H�V�H�D�U�F�K���)�H�O�O�R�Z��
�x�� �+�R�Q�R�U�D�U�\���5�H�V�H�D�U�F�K���6�W�D�I�I��

������������ �-�R�E���'�H�V�F�U�L�S�W�L�R�Q���I�R�U���W�K�H���3�R�V�L�W�L�R�Q���R�I���5�H�V�H�D�U�F�K���$�V�V�R�F�L�D�W�H��
��

9.2.1.1  Overall Role 
��
�)�R�U���U�H�V�H�D�U�F�K�H�U�V���Z�K�R���D�U�H���H�G�X�F�D�W�H�G���W�R���I�L�U�V�W���G�H�J�U�H�H���O�H�Y�H�O�����D�Q�G���0�D�V�W�H�U�¶�V���G�H�J�U�H�H�����D�Q�G���Z�K�R��
�S�R�V�V�H�V�V���V�X�I�I�L�F�L�H�Q�W���E�U�H�D�G�W�K���R�U���G�H�S�W�K���R�I���N�Q�R�Z�O�H�G�J�H���L�Q���W�K�H���G�L�V�F�L�S�O�L�Q�H���R�I���U�H�V�H�D�U�F�K���P�H�W�K�R�G�V��
�D�Q�G�� �W�H�F�K�Q�L�T�X�H�V�� �W�R�� �Z�R�U�N�� �Z�L�W�K�L�Q�� �W�K�H�L�U�� �R�Z�Q�� �D�U�H�D���� �5�R�O�H�� �K�R�O�G�H�U�V�� �Z�K�R���J�D�L�Q�� �W�K�H�L�U�� �G�R�F�W�R�U�D�W�H��
�G�X�U�L�Q�J�� �W�K�H�� �F�R�X�U�V�H�� �R�I�� �H�P�S�O�R�\�P�H�Q�W�� �Z�L�O�O�� �Q�R�U�P�D�O�O�\�� �E�H�� �U�H�F�R�P�P�H�Q�G�H�G�� �I�R�U�� �S�U�R�P�R�W�L�R�Q�� �W�R��
�5�H�V�H�D�U�F�K���)�H�O�O�R�Z�����L�I���W�K�L�V���L�V���D�S�S�U�R�S�U�L�D�W�H���I�R�U���W�K�H���G�X�W�L�H�V���D�Q�G���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���R�I���W�K�H���S�R�V�W������
��
�$�V���D���W�H�D�P���P�H�P�E�H�U���R�I���W�K�H���5�H�V�H�D�U�F�K���/�D�E�R�U�D�W�R�U�\���3�U�R�J�U�D�P�P�H���W�K�H���5�H�V�H�D�U�F�K���$�V�V�R�F�L�D�W�H���Z�L�O�O��
�F�R�Q�W�U�L�E�X�W�H�� �T�X�D�O�L�W�\�� �U�H�V�H�D�U�F�K�� �R�X�W�S�X�W�V�� �D�Q�G�� �F�R�Q�F�H�S�W�X�D�O�� �V�X�S�S�R�U�W�� �W�R�� �S�U�R�M�H�F�W�V���� �:�L�W�K�� �W�K�H��
�J�X�L�G�D�Q�F�H�� �R�I�� �W�K�H�� �V�X�S�H�U�Y�L�V�R�U���S�U�R�J�U�D�P�P�H�� �O�H�D�G�H�U���� �D�Q�G�� �Z�L�W�K�L�Q�� �W�K�H�� �E�R�X�Q�G�V�� �R�I�� �W�K�H�� �5�H�V�H�D�U�F�K��
�/�D�E�R�U�D�W�R�U�\���3�U�R�J�U�D�P�P�H���P�D�Q�G�D�W�H�����W�K�H���5�H�V�H�D�U�F�K���$�V�V�R�F�L�D�W�H���Z�L�O�O������
 

9.2.1.2  Key Responsibilities  
 
�‡�� �&�R�Q�F�H�S�W�X�D�O�L�]�H�� �D�Q�G���F�R�Q�G�X�F�W���V�K�R�U�W���W�H�U�P�� �H�[�S�H�U�L�P�H�Q�W�V�� �D�Q�G���U�H�V�H�D�U�F�K�� �D�F�W�L�Y�L�W�L�H�V���L�Q�� �V�X�S�S�R�U�W��
�R�I�� �E�U�R�D�G�E�D�V�H�G���O�R�Q�J�L�W�X�G�L�Q�D�O�� �U�H�V�H�D�U�F�K�� �S�U�R�M�H�F�W�V���� �H�Q�V�X�U�L�Q�J�� �F�R�Q�V�L�V�W�H�Q�F�\�� �Z�L�W�K�� �H�V�W�D�E�O�L�V�K�H�G��
�P�H�W�K�R�G�R�O�R�J�L�F�D�O�� �D�S�S�U�R�D�F�K�H�V�� �D�Q�G�� �P�R�G�H�O�V���� �D�G�K�H�U�H�Q�F�H�� �W�R�� �S�U�R�M�H�F�W�� �W�L�P�H�O�L�Q�H�V���� �D�Q�G��
�F�R�P�S�O�H�W�H�Q�H�V�V���R�I���G�R�F�X�P�H�Q�W�D�W�L�R�Q������
�‡�� �&�R�Q�G�X�F�W�� �V�W�X�G�L�H�V�� �R�I�� �U�H�O�D�W�H�G�� �O�L�W�H�U�D�W�X�U�H�� �D�Q�G�� �U�H�V�H�D�U�F�K�� �W�R�� �V�X�S�S�R�U�W�� �W�K�H�� �G�H�V�L�J�Q�� �D�Q�G��
�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���S�U�R�M�H�F�W�V���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W���R�I���U�H�S�R�U�W�V�����H�Q�V�X�U�L�Q�J���F�R�Q�F�H�S�W�X�D�O���U�H�O�H�Y�D�Q�F�H����
�F�R�P�S�U�H�K�H�Q�V�L�Y�H�Q�H�V�V�����D�Q�G���F�X�U�U�H�Q�F�\���R�I���L�Q�I�R�U�P�D�W�L�R�Q������



�� ����

�‡�� �:�U�L�W�H�� �D�Q�G�� �S�X�E�O�L�V�K�� �D�U�W�L�F�O�H�V�� �L�Q�� �S�H�H�U���U�H�Y�L�H�Z�H�G�� �M�R�X�U�Q�D�O�V�� �W�K�D�W�� �K�L�J�K�O�L�J�K�W�� �I�L�Q�G�L�Q�J�V�� �I�U�R�P��
�U�H�V�H�D�U�F�K���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���D�F�W�L�Y�L�W�L�H�V���H�Q�V�X�U�L�Q�J���F�R�Q�V�L�V�W�H�Q�F�\���Z�L�W�K���W�K�H���K�L�J�K�H�V�W���V�W�D�Q�G�D�U�G�V���R�I��
�D�F�D�G�H�P�L�F���S�X�E�O�L�F�D�W�L�R�Q���D�Q�G���V�K�R�Z�F�D�V�L�Q�J���W�K�H���&�H�Q�W�U�H�¶�V���3�U�R�J�U�D�P�P�H�¶�V���V�F�L�H�Q�W�L�I�L�F���O�H�D�G�H�U�V�K�L�S������
�‡�� �&�R�P�P�X�Q�L�F�D�W�H�� �W�R�� �3�U�R�J�U�D�P�P�H���3�U�R�M�H�F�W�� �W�H�D�P�� �G�H�Y�H�O�R�S�P�H�Q�W�V���S�U�R�J�U�H�V�V�� �D�Q�G�� �U�H�V�X�O�W�V�� �R�I��
�U�H�V�H�D�U�F�K�� �D�F�W�L�Y�L�W�L�H�V�� �H�Q�V�X�U�L�Q�J�� �W�K�D�W�� �U�H�O�H�Y�D�Q�W�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�Q�G�� �L�V�V�X�H�V�� �L�Q�� �W�K�H�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q��
�R�I�� �S�U�R�M�H�F�W�V���H�[�S�H�U�L�P�H�Q�W�V�� �D�U�H�� �F�D�S�W�X�U�H�G�� �L�Q�� �D�V�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �D�Q�G�� �W�L�P�H�O�\�� �P�D�Q�Q�H�U�� �D�V��
�S�R�V�V�L�E�O�H������
�‡�� �'�H�Y�H�O�R�S���F�R�O�O�D�E�R�U�D�W�L�Y�H�� �O�L�Q�N�V���Z�L�W�K���F�R�U�H���V�F�L�H�Q�W�L�I�L�F�� �S�H�U�V�R�Q�Q�H�O���L�Q�� �U�H�O�D�W�H�G���S�U�R�J�U�D�P�P�H�� �D�U�H�D�V��
�W�R�� �J�D�L�Q�� �H�[�S�R�V�X�U�H�� �W�R���� �D�Q�G�� �E�X�L�O�G�� �N�Q�R�Z�O�H�G�J�H�� �R�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O���U�H�V�H�D�U�F�K�� �D�F�W�L�Y�L�W�L�H�V�� �D�Q�G��
�D�S�S�U�R�D�F�K�H�V���� �L�Q�� �R�U�G�H�U�� �W�R�� �V�X�E�V�H�T�X�H�Q�W�O�\�� �L�P�S�U�R�Y�H�� �F�R�Q�F�H�S�W�X�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G��
�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���H�[�L�V�W�L�Q�J���S�U�R�J�U�D�P�P�H�V����
�‡�� �8�W�L�O�L�]�H�� �D�S�S�U�R�S�U�L�D�W�H�� �D�Q�G�� �F�X�U�U�H�Q�W�� �W�H�F�K�Q�L�T�X�H�V���S�U�R�W�R�F�R�O�V�� �L�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �O�D�E�R�U�D�W�R�U�\��
�P�D�Q�D�J�H�P�H�Q�W�� �W�R�� �H�Q�V�X�U�H�� �L�Q�W�H�J�U�L�W�\�� �D�Q�G�� �V�H�F�X�U�L�W�\�� �R�I�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �S�U�R�F�H�V�V���� �F�R�P�S�U�H�K�H�Q�V�L�Y�H��
�G�R�F�X�P�H�Q�W�D�W�L�R�Q�����D�Q�G���U�H�S�O�L�F�D�E�L�O�L�W�\���R�I���H�[�S�H�U�L�P�H�Q�W�D�O���S�U�R�F�H�G�X�U�H�V����
�‡���'�H�V�L�J�Q���D�Q�G���R�U�J�D�Q�L�]�H���G�D�W�D�E�D�V�H�V���D�O�R�Q�J���S�U�R�M�H�F�W���I�U�D�P�H�Z�R�U�N�V���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���U�H�V�H�D�U�F�K��
�G�H�V�L�J�Q�� �W�K�D�W�� �V�X�S�S�R�U�W�� �R�Y�H�U�D�O�O�� �U�H�V�H�D�U�F�K�� �P�D�Q�D�J�H�P�H�Q�W���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H���P�R�Q�L�W�R�U�L�Q�J�� �D�Q�G��
�H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �S�U�R�M�H�F�W�� �L�Q�S�X�W�V���� �D�F�W�L�R�Q�V���� �D�Q�G�� �R�X�W�F�R�P�H�V���� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �V�X�E�V�H�T�X�H�Q�W��
�L�Q�W�H�J�U�D�W�L�R�Q���R�I���W�K�H�V�H���G�D�W�D�E�D�V�H�V���W�R���R�W�K�H�U���G�D�W�D�E�D�Q�N�V����
�‡�� �,�G�H�Q�W�L�I�\�� �D�U�H�D�V�� �R�I�� �L�P�S�U�R�Y�H�P�H�Q�W�� �Z�L�W�K�L�Q�� �W�K�H�� �U�H�V�H�D�U�F�K�� �V�W�U�X�F�W�X�U�H�� �X�V�L�Q�J�� �L�Q�W�H�J�U�D�W�H�G��
�P�D�Q�D�J�H�P�H�Q�W�� �D�S�S�U�R�D�F�K�H�V�� �L�Q�� �S�X�U�V�X�L�W�� �R�I�� �F�D�S�D�F�L�W�\�� �E�X�L�O�G�L�Q�J���V�W�U�H�Q�J�W�K�H�Q�L�Q�J�� �D�Q�G�� �W�K�H��
�S�U�H�V�H�U�Y�D�W�L�R�Q���R�I���V�F�L�H�Q�W�L�I�L�F���U�L�J�R�U���L�Q���U�H�V�H�D�U�F�K���V�W�X�G�L�H�V������
�‡�� �7�R�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �G�H�V�L�J�Q�� �R�I�� �D�� �U�D�Q�J�H�� �R�I�� �H�[�S�H�U�L�P�H�Q�W�V���I�L�H�O�G�Z�R�U�N���U�H�V�H�D�U�F�K��
�P�H�W�K�R�G�R�O�R�J�L�H�V���L�Q���U�H�O�D�W�L�R�Q���W�R���W�K�H���V�S�H�F�L�I�L�F���S�U�R�M�H�F�W���W�K�D�W���W�K�H�\���D�U�H���Z�R�U�N�L�Q�J���R�Q��
�‡���7�R���V�H�W���X�S���D�Q�G���U�X�Q���H�[�S�H�U�L�P�H�Q�W�V���I�L�H�O�G�Z�R�U�N���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���W�K�H���3�U�L�Q�F�L�S�D�O���,�Q�Y�H�V�W�L�J�D�W�R�U����
�H�Q�V�X�U�L�Q�J���W�K�D�W���W�K�H���H�[�S�H�U�L�P�H�Q�W�V���I�L�H�O�G�Z�R�U�N���D�U�H���D�S�S�U�R�S�U�L�D�W�H�O�\���V�X�S�H�U�Y�L�V�H�G���D�Q�G���V�X�S�S�R�U�W�H�G�������7�R��
�U�H�F�R�U�G�����D�Q�D�O�\�V�H���D�Q�G���Z�U�L�W�H���X�S���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H�V�H���H�[�S�H�U�L�P�H�Q�W�V���I�L�H�O�G�Z�R�U�N����
�‡���7�R���S�U�H�S�D�U�H���D�Q�G���S�U�H�V�H�Q�W���I�L�Q�G�L�Q�J�V���R�I���U�H�V�H�D�U�F�K���D�F�W�L�Y�L�W�\���W�R���F�R�O�O�H�D�J�X�H�V���I�R�U���U�H�Y�L�H�Z���S�X�U�S�R�V�H�V����
�‡�� �7�R�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �G�U�D�I�W�L�Q�J�� �D�Q�G�� �V�X�E�P�L�W�W�L�Q�J�� �R�I�� �S�D�S�H�U�V�� �W�R�� �D�S�S�U�R�S�U�L�D�W�H�� �S�H�H�U�� �U�H�Y�L�H�Z�H�G��
�M�R�X�U�Q�D�O�V����
�‡���7�R���S�U�H�S�D�U�H���S�U�R�J�U�H�V�V���U�H�S�R�U�W�V���R�Q���U�H�V�H�D�U�F�K���I�R�U���I�X�Q�G�L�Q�J���E�R�G�L�H�V���Z�K�H�Q���U�H�T�X�L�U�H�G����
�‡���7�R���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���S�U�H�S�D�U�D�W�L�R�Q���D�Q�G���G�U�D�I�W�L�Q�J���R�I���U�H�V�H�D�U�F�K���E�L�G�V���D�Q�G���S�U�R�S�R�V�D�O�V����
�‡���7�R���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���R�Y�H�U�D�O�O���D�F�W�L�Y�L�W�L�H�V���R�I���W�K�H���U�H�V�H�D�U�F�K���W�H�D�P���D�Q�G���G�H�S�D�U�W�P�H�Q�W���D�V���U�H�T�X�L�U�H�G����
�‡���7�R���D�Q�D�O�\�V�H���D�Q�G���L�Q�W�H�U�S�U�H�W���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H�L�U���R�Z�Q���U�H�V�H�D�U�F�K����
 

9.2.1.3 Skills and Qualifications 
��
�(�G�X�F�D�W�L�R�Q�����/�H�Y�H�O���%�D�F�K�H�O�R�U���D�Q�G���R�U���0�D�V�W�H�U�¶�V���L�Q���W�K�H���3�U�R�J�U�D�P�P�H���$�U�H�D����
�(�[�S�H�U�L�H�Q�F�H���D�Q�G���6�N�L�O�O�V������
�%�D�V�L�F���U�H�V�H�D�U�F�K���V�N�L�O�O�V���D�Q�G���N�Q�R�Z�O�H�G�J�H���R�I���U�H�V�H�D�U�F�K���W�H�F�K�Q�L�T�X�H�V��
�$�E�L�O�L�W�\���W�R���D�Q�D�O�\�V�H���D�Q�G���Z�U�L�W�H���X�S���G�D�W�D��
�$�E�L�O�L�W�\���W�R���S�U�H�V�H�Q�W���D�Q�G���F�R�P�P�X�Q�L�F�D�W�H���U�H�V�H�D�U�F�K���U�H�V�X�O�W�V���H�I�I�H�F�W�L�Y�H�O�\���W�R���D���U�D�Q�J�H���R�I���D�X�G�L�H�Q�F�H�V��
��
��



�� ����

9.2.1.4 EUC Pertaining Benefits 
 
�5�H�V�H�D�U�F�K�H�U�V�� �Z�L�O�O�� �K�D�Y�H�� �D�F�F�H�V�V�� �W�R�� �I�D�F�L�O�L�W�L�H�V�� �Z�K�L�F�K�� �D�U�H�� �Q�H�F�H�V�V�D�U�\���D�Q�G�� �D�S�S�U�R�S�U�L�D�W�H�� �I�R�U�� �W�K�H��
�S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H�L�U���G�X�W�L�H�V����
�����'�H�V�N�����7�H�O�H�S�K�R�Q�H���O�L�Q�H���D�Q�G���3�&��
�����0�6���2�I�I�L�F�H�����6�3�6�6�����(�P�D�L�O���D�Q�G���3�U�L�Q�W�L�Q�J���5�L�J�K�W�V��
�����%�X�V�L�Q�H�V�V���&�D�U�G�V���Z�L�W�K���W�K�H���8�Q�L�Y�H�U�V�L�W�\���(�P�E�O�H�P���D�Q�G���W�K�H���5�H�V�H�D�U�F�K���/�D�E�R�U�D�W�R�U�\���W�K�H�\���E�H�O�R�Q�J��
�W�R��
�����)�X�O�O���D�F�F�H�V�V���W�R���W�K�H���O�L�E�U�D�U�\��
�$�O�O�� �U�H�V�H�D�U�F�K�H�U�V�� �P�X�V�W�� �U�H�F�H�L�Y�H�� �W�K�H�� �V�D�P�H�� �I�R�U�P�V�� �R�I�� �H�P�S�O�R�\�P�H�Q�W�� �G�R�F�X�P�H�Q�W�D�W�L�R�Q�� �D�V�� �R�W�K�H�U��
�D�F�D�G�H�P�L�F���U�H�O�D�W�H�G���V�W�D�I�I���R�I���W�K�H���8�Q�L�Y�H�U�V�L�W�\����
�����D���I�R�U�P�D�O���F�R�Q�W�U�D�F�W���V�L�J�Q�H�G���E�\���W�K�H���U�H�O�H�Y�D�Q�W���D�S�S�R�L�Q�W�L�Q�J���D�X�W�K�R�U�L�W�\����
�����Z�U�L�W�W�H�Q���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���D�Q�\���F�K�D�Q�J�H�V���L�Q���W�K�H���W�H�U�P�V���R�I���H�P�S�O�R�\�P�H�Q�W����
���� �M�R�E�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�U�� �W�K�H�� �J�H�Q�H�U�L�F�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �U�R�O�H�� �D�Q�G���� �Z�K�H�U�H�� �D�S�S�U�R�S�U�L�D�W�H���� �D�� �O�L�V�W�� �R�I��
�H�[�S�H�F�W�H�G���U�H�V�H�D�U�F�K���J�R�D�O�V����
���� �I�X�U�W�K�H�U�� �W�R�� �W�K�H�� �F�R�P�S�O�H�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�Q�W�U�D�F�W���� �U�H�V�H�D�U�F�K�H�U�V�� �D�U�H�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �U�H�W�X�U�Q�L�Q�J�� �L�Q��
�J�R�R�G���F�R�Q�G�L�W�L�R�Q���D�O�O���W�K�H���H�T�X�L�S�P�H�Q�W���D�V���Z�H�O�O���D�V���E�X�V�L�Q�H�V�V���F�D�U�G�V���W�K�D�W���K�D�Y�H���E�H�H�Q���S�U�R�Y�L�G�H�G���W�R��
�W�K�H�P����
��

������������ �-�R�E���'�H�V�F�U�L�S�W�L�R�Q���I�R�U���W�K�H���3�R�V�L�W�L�R�Q���R�I���5�H�V�H�D�U�F�K���)�H�O�O�R�Z��
 

9.2.2.1 Overall Role 
��
�$�� �5�H�V�H�D�U�F�K�� �)�H�O�O�R�Z�� �L�V�� �D�� �U�H�V�H�D�U�F�K�H�U�� �Z�L�W�K�� �V�R�P�H�� �U�H�V�H�D�U�F�K�� �H�[�S�H�U�L�H�Q�F�H�� �D�Q�G�� �Z�K�R�� �K�D�V��
�W�\�S�L�F�D�O�O�\�� �E�H�H�Q�� �D�Z�D�U�G�H�G�� �D�� �G�R�F�W�R�U�D�O�� �G�H�J�U�H�H���� �$�� �5�H�V�H�D�U�F�K�� �)�H�O�O�R�Z�� �Z�L�O�O�� �R�I�W�H�Q�� �K�D�Y�H��
�V�X�S�H�U�Y�L�V�R�U�\�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �I�R�U�� �P�R�U�H�� �M�X�Q�L�R�U�� �U�H�V�H�D�U�F�K�H�U�V�� �D�Q�G�� �Z�L�O�O�� �R�I�W�H�Q�� �O�H�D�G�� �D�� �W�H�D�P�� �R�I��
�U�H�V�H�D�U�F�K�H�U�V���W�R���D�F�K�L�H�Y�H���D���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W�¶�V���D�L�P�V�����7�K�H�\���Z�L�O�O���L�Q�L�W�L�D�W�H�����G�H�Y�H�O�R�S�����G�H�V�L�J�Q���D�Q�G��
�E�H���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���W�K�H���G�H�O�L�Y�H�U�\�� �R�I�� �D���S�U�R�J�U�D�P�P�H���R�I�� �K�L�J�K���T�X�D�O�L�W�\���U�H�V�H�D�U�F�K���D�Q�G���P�D�\�� �K�D�Y�H��
�I�X�O�O���D�X�W�K�R�U�L�W�\���R�Y�H�U���V�H�Y�H�U�D�O���S�K�D�V�H�V���R�I���S�U�R�M�H�F�W���Z�R�U�N������
 

9.2.2.2 Key Responsibilities  
�‡�� �'�H�V�L�J�Q�����&�R�Q�F�H�S�W�X�D�O�L�]�H���D�Q�G���F�R�Q�G�X�F�W���V�K�R�U�W���W�H�U�P���H�[�S�H�U�L�P�H�Q�W�V���D�Q�G���U�H�V�H�D�U�F�K���D�F�W�L�Y�L�W�L�H�V���L�Q��
�V�X�S�S�R�U�W�� �R�I�� �E�U�R�D�G�E�D�V�H�G���O�R�Q�J�L�W�X�G�L�Q�D�O�� �U�H�V�H�D�U�F�K�� �S�U�R�M�H�F�W�V���� �H�Q�V�X�U�L�Q�J���F�R�Q�V�L�V�W�H�Q�F�\�� �Z�L�W�K��
�H�V�W�D�E�O�L�V�K�H�G�� �P�H�W�K�R�G�R�O�R�J�L�F�D�O�� �D�S�S�U�R�D�F�K�H�V�� �D�Q�G�� �P�R�G�H�O�V���� �D�G�K�H�U�H�Q�F�H�� �W�R���S�U�R�M�H�F�W�� �W�L�P�H�O�L�Q�H�V����
�D�Q�G���F�R�P�S�O�H�W�H�Q�H�V�V���R�I���G�R�F�X�P�H�Q�W�D�W�L�R�Q������
�‡���6�X�S�H�U�Y�L�V�H���D�Q�G���&�R�Q�G�X�F�W���V�W�X�G�L�H�V���R�I���U�H�O�D�W�H�G���O�L�W�H�U�D�W�X�U�H���D�Q�G���U�H�V�H�D�U�F�K���W�R���V�X�S�S�R�U�W���W�K�H���G�H�V�L�J�Q��
�D�Q�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �S�U�R�M�H�F�W�V�� �D�Q�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �U�H�S�R�U�W�V���� �H�Q�V�X�U�L�Q�J�� �F�R�Q�F�H�S�W�X�D�O��
�U�H�O�H�Y�D�Q�F�H�����F�R�P�S�U�H�K�H�Q�V�L�Y�H�Q�H�V�V�����D�Q�G���F�X�U�U�H�Q�F�\���R�I���L�Q�I�R�U�P�D�W�L�R�Q������
�‡�� �:�U�L�W�H�� �D�Q�G�� �S�X�E�O�L�V�K�� �D�U�W�L�F�O�H�V�� �L�Q�� �S�H�H�U���U�H�Y�L�H�Z�H�G�� �M�R�X�U�Q�D�O�V�� �W�K�D�W�� �K�L�J�K�O�L�J�K�W�� �I�L�Q�G�L�Q�J�V�� �I�U�R�P��
�U�H�V�H�D�U�F�K���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���D�F�W�L�Y�L�W�L�H�V���H�Q�V�X�U�L�Q�J���F�R�Q�V�L�V�W�H�Q�F�\���Z�L�W�K���W�K�H���K�L�J�K�H�V�W���V�W�D�Q�G�D�U�G�V���R�I��
�D�F�D�G�H�P�L�F���S�X�E�O�L�F�D�W�L�R�Q���D�Q�G���V�K�R�Z�F�D�V�L�Q�J���W�K�H���&�H�Q�W�U�H�¶�V���3�U�R�J�U�D�P�P�H�¶�V���V�F�L�H�Q�W�L�I�L�F���O�H�D�G�H�U�V�K�L�S������
�‡�� �7�D�N�H�� �W�K�H�� �O�H�D�G�� �Z�L�W�K�L�Q�� �W�K�H�� �W�H�D�P�� �D�Q�G�� �F�R�P�P�X�Q�L�F�D�W�H�� �W�R�� �3�U�R�J�U�D�P�P�H���3�U�R�M�H�F�W�� �W�H�D�P��
�G�H�Y�H�O�R�S�P�H�Q�W�V���S�U�R�J�U�H�V�V�� �D�Q�G�� �U�H�V�X�O�W�V�� �R�I�� �U�H�V�H�D�U�F�K�� �D�F�W�L�Y�L�W�L�H�V�� �H�Q�V�X�U�L�Q�J�� �W�K�D�W�� �U�H�O�H�Y�D�Q�W��



�� ����

�L�Q�I�R�U�P�D�W�L�R�Q���D�Q�G���L�V�V�X�H�V���L�Q���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���S�U�R�M�H�F�W�V���H�[�S�H�U�L�P�H�Q�W�V���D�U�H���F�D�S�W�X�U�H�G���L�Q���D�V��
�F�R�P�S�U�H�K�H�Q�V�L�Y�H���D�Q�G���W�L�P�H�O�\���P�D�Q�Q�H�U���D�V���S�R�V�V�L�E�O�H������
�‡�� �'�H�Y�H�O�R�S���F�R�O�O�D�E�R�U�D�W�L�Y�H�� �O�L�Q�N�V���Z�L�W�K���F�R�U�H���V�F�L�H�Q�W�L�I�L�F�� �S�H�U�V�R�Q�Q�H�O���L�Q�� �U�H�O�D�W�H�G���S�U�R�J�U�D�P�P�H�� �D�U�H�D�V��
�W�R�� �J�D�L�Q�� �H�[�S�R�V�X�U�H�� �W�R���� �D�Q�G�� �E�X�L�O�G�� �N�Q�R�Z�O�H�G�J�H�� �R�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O���U�H�V�H�D�U�F�K�� �D�F�W�L�Y�L�W�L�H�V�� �D�Q�G��
�D�S�S�U�R�D�F�K�H�V���� �L�Q�� �R�U�G�H�U�� �W�R�� �V�X�E�V�H�T�X�H�Q�W�O�\�� �L�P�S�U�R�Y�H�� �F�R�Q�F�H�S�W�X�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G��
�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���H�[�L�V�W�L�Q�J���S�U�R�J�U�D�P�P�H�V����
�‡�� �8�W�L�O�L�]�H�� �D�S�S�U�R�S�U�L�D�W�H�� �D�Q�G�� �F�X�U�U�H�Q�W�� �W�H�F�K�Q�L�T�X�H�V���S�U�R�W�R�F�R�O�V�� �L�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �O�D�E�R�U�D�W�R�U�\��
�P�D�Q�D�J�H�P�H�Q�W�� �W�R�� �H�Q�V�X�U�H�� �L�Q�W�H�J�U�L�W�\�� �D�Q�G�� �V�H�F�X�U�L�W�\�� �R�I�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �S�U�R�F�H�V�V���� �F�R�P�S�U�H�K�H�Q�V�L�Y�H��
�G�R�F�X�P�H�Q�W�D�W�L�R�Q�����D�Q�G���U�H�S�O�L�F�D�E�L�O�L�W�\���R�I���H�[�S�H�U�L�P�H�Q�W�D�O���S�U�R�F�H�G�X�U�H�V����
�‡���'�H�V�L�J�Q���D�Q�G���R�U�J�D�Q�L�]�H���G�D�W�D�E�D�V�H�V���D�O�R�Q�J���S�U�R�M�H�F�W���I�U�D�P�H�Z�R�U�N�V���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���U�H�V�H�D�U�F�K��
�G�H�V�L�J�Q�� �W�K�D�W�� �V�X�S�S�R�U�W�� �R�Y�H�U�D�O�O�� �U�H�V�H�D�U�F�K�� �P�D�Q�D�J�H�P�H�Q�W���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H���P�R�Q�L�W�R�U�L�Q�J�� �D�Q�G��
�H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �S�U�R�M�H�F�W�� �L�Q�S�X�W�V���� �D�F�W�L�R�Q�V���� �D�Q�G�� �R�X�W�F�R�P�H�V���� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �V�X�E�V�H�T�X�H�Q�W��
�L�Q�W�H�J�U�D�W�L�R�Q���R�I���W�K�H�V�H���G�D�W�D�E�D�V�H�V���W�R���R�W�K�H�U���G�D�W�D�E�D�Q�N�V����
�‡�� �,�G�H�Q�W�L�I�\�� �D�U�H�D�V�� �R�I�� �L�P�S�U�R�Y�H�P�H�Q�W�� �Z�L�W�K�L�Q�� �W�K�H�� �U�H�V�H�D�U�F�K�� �V�W�U�X�F�W�X�U�H�� �X�V�L�Q�J�� �L�Q�W�H�J�U�D�W�H�G��
�P�D�Q�D�J�H�P�H�Q�W�� �D�S�S�U�R�D�F�K�H�V�� �L�Q�� �S�X�U�V�X�L�W�� �R�I�� �F�D�S�D�F�L�W�\�� �E�X�L�O�G�L�Q�J���V�W�U�H�Q�J�W�K�H�Q�L�Q�J�� �D�Q�G�� �W�K�H��
�S�U�H�V�H�U�Y�D�W�L�R�Q���R�I���V�F�L�H�Q�W�L�I�L�F���U�L�J�R�U���L�Q���U�H�V�H�D�U�F�K���V�W�X�G�L�H�V������
�‡�����'�H�Y�H�O�R�S���U�H�V�H�D�U�F�K���R�E�M�H�F�W�L�Y�H�V�����S�U�R�M�H�F�W�V���D�Q�G���S�U�R�S�R�V�D�O�V����
�‡�����&�R�Q�G�X�F�W���L�Q�G�L�Y�L�G�X�D�O���R�U���F�R�O�O�D�E�R�U�D�W�L�Y�H���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W�V����
�‡�����,�G�H�Q�W�L�I�\���V�R�X�U�F�H�V���R�I���I�X�Q�G�L�Q�J���D�Q�G���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���S�U�R�F�H�V�V���R�I���V�H�F�X�U�L�Q�J���I�X�Q�G�V����

�‡�����$�F�W���D�V���S�U�L�Q�F�L�S�D�O���L�Q�Y�H�V�W�L�J�D�W�R�U���R�Q���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W�V����
�‡�����0�D�Q�D�J�H���D�Q�G���O�H�D�G���D���W�H�D�P���R�I���U�H�V�H�D�U�F�K�H�U�V���W�R���D�F�K�L�H�Y�H���W�K�H���D�L�P�V���R�I���D���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W����
�‡���2�Y�H�U�V�H�H���D�Q�G���D�S�S�U�R�S�U�L�D�W�H�O�\���V�X�S�H�U�Y�L�V�H���D�Q�G���V�X�S�S�R�U�W���W�K�H���U�H�V�H�D�U�F�K���D�F�W�L�Y�L�W�L�H�V�����H�[�S�H�U�L�P�H�Q�W�V����
�I�L�H�O�G�Z�R�U�N���H�W�F���������R�I���D���U�H�V�H�D�U�F�K���S�U�R�J�U�D�P�P�H���S�U�R�M�H�F�W������
�‡�� �� �(�Q�V�X�U�H�� �W�K�D�W�� �U�H�V�H�D�U�F�K�� �U�H�V�X�O�W�V�� �D�U�H�� �U�H�F�R�U�G�H�G���� �D�Q�D�O�\�V�H�G�� �D�Q�G�� �Z�U�L�W�W�H�Q�� �X�S�� �L�Q�� �D�� �W�L�P�H�O�\��
�I�D�V�K�L�R�Q����
�‡�� �� �0�D�Q�D�J�H�� �U�H�V�H�D�U�F�K�� �J�U�D�Q�W�V�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �(�8�&�� �)�L�Q�D�Q�F�L�D�O�� �5�H�J�X�O�D�W�L�R�Q�V�� �D�Q�G�� �W�K�H��
�F�R�Q�G�L�W�L�R�Q�V���R�I���W�K�H���I�X�Q�G�L�Q�J���E�R�G�\�����H���J�����(�8�����5�3�)���H�W�F������
�‡���3�U�H�S�D�U�H���D�Q�G���S�U�H�V�H�Q�W���I�L�Q�G�L�Q�J�V���R�I���U�H�V�H�D�U�F�K���D�F�W�L�Y�L�W�\���W�R���F�R�O�O�H�D�J�X�H�V���I�R�U���U�H�Y�L�H�Z���S�X�U�S�R�V�H�V����
�‡�� �6�X�E�P�L�W�� �S�D�S�H�U�V�� �W�R�� �U�H�O�H�Y�D�Q�W�� �S�H�H�U�� �U�H�Y�L�H�Z�H�G�� �M�R�X�U�Q�D�O�V�� �D�Q�G�� �D�W�W�H�Q�G�� �D�Q�G�� �S�U�H�V�H�Q�W�� �I�L�Q�G�L�Q�J�V�� �D�W��
�U�H�O�H�Y�D�Q�W���F�R�Q�I�H�U�H�Q�F�H�V����
�‡���3�U�H�S�D�U�H���S�U�R�J�U�H�V�V���U�H�S�R�U�W�V���R�Q���U�H�V�H�D�U�F�K���I�R�U���I�X�Q�G�L�Q�J���E�R�G�L�H�V���Z�K�H�Q���U�H�T�X�L�U�H�G��
�‡�� �3�D�U�W�L�F�L�S�D�W�H�� �L�Q�� �D�Q�G�� �G�H�Y�H�O�R�S�� �H�[�W�H�U�Q�D�O�� �Q�H�W�Z�R�U�N�V���� �I�R�U�� �H�[�D�P�S�O�H�� �W�R���L�G�H�Q�W�L�I�\�� �V�R�X�U�F�H�V�� �R�I��
�I�X�Q�G�L�Q�J���R�U���W�R���E�X�L�O�G���U�H�O�D�W�L�R�Q�V�K�L�S�V���I�R�U���I�X�W�X�U�H���U�H�V�H�D�U�F�K���D�F�W�L�Y�L�W�L�H�V��

9.2.2.3 Skills and Qualifications 
��
�(�G�X�F�D�W�L�R�Q�����/�H�Y�H�O���3�K�'���L�Q���W�K�H���3�U�R�J�U�D�P�P�H���$�U�H�D����
�(�[�S�H�U�L�H�Q�F�H�����D�W���O�H�D�V�W�����������\�H�D�U�V���U�H�O�H�Y�D�Q�W���H�[�S�H�U�L�H�Q�F�H������
�7�K�H���F�D�Q�G�L�G�D�W�H���P�X�V�W���S�R�V�V�H�V�V���V�X�I�I�L�F�L�H�Q�W���V�S�H�F�L�D�O�L�V�W���N�Q�R�Z�O�H�G�J�H���L�Q���W�K�H���V�S�H�F�L�I�L�F���G�L�V�F�L�S�O�L�Q�H���W�R��
�G�H�Y�H�O�R�S���U�H�V�H�D�U�F�K���S�U�R�J�U�D�P�P�H�V���D�Q�G���P�H�W�K�R�G�R�O�R�J�L�H�V. 
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25/02/2014 2014-2020 Aarhus Business Academy DK ARHUS26 Denmark 342/344 School of Business Marketing/Finance 4 4 X 4 1 1 English, Danish B2 May 1 November 1 Kristoffer Edal Mikkelsen +45 7228 6026 krmi@baaa.dk

19/12/2017 2017-2021 Akademia Wychowania Fizycznego we Wroclawiu PL WROCLAW08 Poland 04.4 School of Business Management and Administration 2 2 x 8 1 1 Monika Ilecka Folcik monika.ilecka@awf.wroc.pl

25/02/2014 2014-2021 Akademia Wychowania Fizycznego we Wroclawiu PL WROCLAW08 Poland 1015 School of Business Travel Tourism and Leisure 3 3 x x 15 2 2 2 2 Polish, English B2 June 15 November 15 Monika Ilecka-Folcik +48713473103 monika.ilecka@awf.wroc.pl

25/02/2015 2014-2020 Akademia Wychowania Fizycznego we Wrocławiu PL WROCLAW08 Poland 09 School of Business Personal skills and development 2 2 2 2 Polish & English B2 June 15 November 15 Monika Ilecka-Folcik +48 71 3473 103 monika.ilecka@awf.wroc.pl 

14/01/2016 2015-2020 Alexander TEI of Thessaloniki G THESSAL12 Greece 0411 School of Business Accounting and Taxation 4 4 x 8 2 2 Greek, English B2 July 15 November 30 Margarita Chatzilia 0030 2310 013 709 / 711 / 712 socrates@teithe.gr

14/01/2016 2015-2020 Alexander TEI of Thessaloniki G THESSAL12 Greece 0410 School of Business Business Administration 4 4 x x 8 2 2 English B2 July 15 November 30 Margarita Chatzilia 0030 2310 013 709 / 711 / 712 socrates@teithe.gr

17/04/2014 2014-2021 BA School of Business and Finance LV RIGA13 Latvia 041 (340) School of Business Business Administration 2 2 x x 5 1 1 1 1 English B2, Latvian May 31 December 14 Elmira Gasanova 0037167709799 international@ba.lv

28/12/2015 2014-2020 BITS-Business and Information Technology School / University of Applied Sciences Europe  (Iserlohn • Berlin • Hamburg) D ISERLOH02 Germany School of Business Business 10 10 x 4 5 5 5 5 German B2 & English B2 June 15 December 15 Heike Ramin 00492371776571 Heike.Ramin@bits-iserlohn.de

03/11/2014 2014-2021 Bradford College UK BRADFOR02 UK 340 School of Business Business Administration 2 2 x 9 2 2 2 2 English B2 May 31 October 31 Lenka Kaur p.evans@bradfordcollege.ac.uk

03/11/2014 2014-2021 Bradford College UK BRADFOR02 UK 342 School of Business Marketing and Sales  2 2 x 9 2 2 2 2 English B2 May 31 October 31 Lenka Kaur p.evans@bradfordcollege.ac.uk

20/11/2019 2019-2021 COMENIUS UNIVERSITY IN BRATISLAVA SK BRATISL02 Slovakia 340 School of Business Business Study 4 4 x x 4 2 2 1 1 English B2 June 15 November 15 Erika Cernekova erika.cernekova@fm.uniba.sk

03/02/2017 2017-2020 Copenhagen Business Academy DK KOBENHA57 Denmark 340 School of Business Business Administration 2 2 x 5 1 1 1 1 English B2, Danish B2 April 15 October 15 Henny Melgaard 004536154846 hmn@cphbusiness.dk

24/02/2014 2014-2021 Coventry University UK COVENTR02 UK School of Business/School of Science Sport Management/ Sport Science 3 3 X 3 1 1 English B1 IELTS 6.5 or equivalent May 30 November 28 STEFAN MUSIOL +00 44 2476 15 2059 + 00 44 2476 15 2066 Stefan.Musiol@coventry.ac.uk / get.cge@coventry.ac.uk

18/07/2016 2016-2020 Democritus University of Thrace G KOMOTIN01 Greece 0410 School of Business Business Administration  3 3 x 6 1 1 1 1 Greek, English B2 15 July 1 October Suzana Markidou 0032531039084 00302531039086 intrela@duth.gr

02/04/2014 2014-2021 ESCE International Business School F PARIS213 France 340 School of Business Business Administration 4 4 x 5 1 1 French, English B2 May 1st November 1st Emilie EMOND 0033181511535 jennifer.kraus@esce.fr

24/02/2014 2014-2021 European University of Applied Sciences Rhein-Erft (EUFH) D BRUHL01 Germany 041 School of Business Business Administration 2 2 x 3-6 5 5 5 5 German B1, English B1 July October Evelyn Stocker, Head of International Office + 49(0)2232-5673360/-370 +49 (0)2232/5673-379 e.stocker@eufh.de / international@eufh.de

11/06/2014 2014-2020 Fundacio per a la Universitat Oberta de Catalunya E BARCELO45 Spain 34 School of Business Business Administration 2 2 x x 10 1 1 1 1 Spanish B1, English B1 May 31 October 31 Av. Tibidabo +34932532300 +34934175129 erasmus@uoc.edu

19/03/2014 2014-2021 Gdansk School of Banking PL GDANSK08 Poland 04.0 School of Business Business Studies 2 2 x x 6 1 1 1 1 Polish, English B1 June 30 November 30 Anna Modrzejewska 0048583238940 amodrzejewska@wsb.gda.pl

17/03/2017 2014-2021 Haute Ecole EPHEC B BRUXEL82 Belgium 0410 School of Business Business and Administration 2 2 x 5 1 1 French, English B2 May 15 December 1 Barbara Brooijmans 003227759771 b.brooijmans@ephec.be

17/03/2017 2017-2021 Haute Ecole EPHEC B BRUXEL82 Belgium 0414 School of Business Marketing and Sales Management 2 2 x 5 1 1 French, English B2 May 15 December 1 Barbara Brooijmans 00322 775 9771 b.brooijmans@ephec.be

05/08/2014 2014-2021 Haute Ecole Libre Mosane B LIEGE37 Belgium 0411 School of Business Accounting and Taxation 1 1 x 6 1 1 French, English B1 June 1 December 1 Julie Guiot / MESSINA Laurence 003242206107 j.guiot@helmo.be / l.messina@helmo.be

19/04/2016 2017-2021 Hogeschool Rotterdam / Rotterdam University of Applied Sciences NL ROTTERD03 The Netherlands 041 School of Business Business 2 2 x 5 1 1 1 1 Dutch, English B2 May 1 November 1 Maria James 0031 10794 6235 m.james@hr.nl

05/07/2014 2014-2020 IBS International Business School HU BUDAPES41 Hungary 349 School of Business Business and Administration 2 2 x 5 English B2 May 15 October 15 Dombora Etelka 00361 391 2593 00361 391 2539 edombora@ibs-b.hu

19/03/2014 2014-2021 Instituto Politecnico de Lisboa P LISBOA05 Portugal 0414 School of Business Marketing and Advertising 2 2 x x 5 1 1 1 1 Portugees, English B2 May 30 November 30 Carla Ruivo 00351 21 0464762 cruivo@eselx.ipl.pl

31/07/2017 2017-2020 International Business School (IBS) BG BOTEVGR02 Bulgaria 0488 School of Business Business Administration 2 2 x x x 6 2 2 2 2 Bulgarian, English B1 May 30 October 30 Nadia Gaydarska Kirilova 00359 2 400 1636 00359 7236 8813 ngaydarska@ibsedu.bg

07/08/2014 2014-2021 Karel de Grote-University College B ANTWERP59 Belgium 340 School of Business Business Administration 3 3 x 5 2 2 1 1 Dutch C1, English B2 May 31 November 15 Nicole Vancauwenberghe 0032 03 613 1382 international@kdg.be

24/03/2014 2014-2021 Kazimierz Wielki University PL BYDGOSZ01 Poland 1015 School of Business Travel, Tourism and Leisure 2 2 x x 5 Polish, English B1 July 31 November 30 Joanna Kalka erasmus@ukw.edu.pl

19/03/2014 2014-2021 KHLeuven/Leuven University College B LEUVEN18 Belgium 041 School of Business Business/Administration 2 2 x 5 1 1 English B1 & Dutch B1 June 15 November 15 Sylvia Collaer 0032 16 375 756 international@khleuven.be; sylvia.collaer@ucll.be

24/03/2017 2017-2021 LCC International University LT KLAIPED02 Lithuania 0410 School of Business Business Administration 2 2 x 6 1 1 English B2 June 1 November 15 Inga Mikulene 0037 0462 415 95 info@lcc.lt

20/06/2014 2014-2021 UCL University College / (ex. Lillebaelt Academy of Professional Higher Education) DK ODENSE23 Denmark 04.0 School of Business Business Studies, Management Sciences 2 2 x 5 1 2 Danish, English B2 May 15 November 15 Sille (Cecilie) J. K. Johannsen +45 65434564  +45 23471687 cejo@ucl.dk

25/03/2014 2014-2021 Metropolitan University Prague CZ PRAHA18 Czech Republic 340 School of Business International Business  4 4 x 5 1 1 1 1 Czech, English B2 June 1 November 30 Andrea Janackova 00420 725 514 690 janackova@mup.cz

29/02/2016 2016-2021 Munich University of Applied Sciences D MUNCHEN06 Germany 041 School of Business Business Administration 2 2 x 5 1 1 German B2, English B2 May 1 December 1 00498912651121 / 1243 int-affairs@hm.edu

02/10/2015 2014-2020 Panteion University of Social and Political Sciences G KALLITH02 Greece 0311 School of Business Economics 2 2 x x 6 1 1 1 1 1 1 Greek, English B2 May 15 September 15 Aggeliki Kardiacaftiti/ Anna Pateraki +30 210 9201 4836 +30 210 9201 485 erasmus-iro@panteion.gr

28/07/2014 2014-2021 Roskilde Universitet DK ROSKILD01 Denmark 34 School of Business Business and Administration 5 5 x x 5 Danish, English B2 May 1 October 1 Susan Thomsen Varmer 0045 4674 2006 erasmus-exchange@ruc.dk / exchange@ruc.dk

26/02/2016 2016-2021 Szkola Glowna Gospodarstwa Wiejskiego (Warsaw University of Life Sciences) PL WARSZAW05 Poland 0411 School of Business Accounting and Taxation 2 2 x x x 5 2 2 Polish, English B2 June 15 December 15 Marta Tyminska 0048 2259 31049 0048 2259 31048 bss@sggw.pl

26/02/2016 2016-2021 Szkola Glowna Gospodarstwa Wiejskiego (Warsaw University of Life Sciences) PL WARSZAW05 Poland 041 School of Business Business and Administration 2 2 x x x 5 2 2 Polish, English B2 June 15 December 15 Marta Tyminska 0048 2259 31049 0048 2259 31048 bss@sggw.pl

26/02/2016 2016-2021 Szkola Glowna Gospodarstwa Wiejskiego (Warsaw University of Life Sciences) PL WARSZAW05 Poland 0311 School of Business Economics 2 2 x x x 5 2 2 Polish, English B2 June 15 December 15 Marta Tyminska 0048 2259 31049 0048 2259 31048 bss@sggw.pl

26/02/2016 2016-2021 Szkola Glowna Gospodarstwa Wiejskiego (Warsaw University of Life Sciences) PL WARSZAW05 Poland 0412 School of Business Finance, Banking and Insurance 2 2 x x x 5 2 2 Polish, English B2 June 15 December 15 Marta Tyminska 0048 2259 31049 0048 2259 31048 bss@sggw.pl

02/11/2014 2014-2021 Tallinn University of Technology EE TALLINN04 Estonia 0413 School of Business Management and Administration 2 2 x 5 1 1 English & Esthonian B2 May 15 November 15 Riina Potter riina.potter@ttu.ee

27/06/2017 2017-2020 Technological Educational Institute of Peloponnese G KALAMAT01 Greece 0410 School of Business Business Administration 2 2 x 5 2 2 1 1 English B2, Greek June 30 December 30 Bitsani Eugenia 0030 27210 69393 0030 27210 69139 ebitsani@gmail.com / international@teikal.gr

23/11/2016 2016-2020 University of Ioannina (TEI Epirou) G ARTA01 Greece 41 School of Business Business Administration 4 4 x x 8 2 2 1 1 Greek, English B2 June 20 November 20 Ioannis Gannas 0030 26810 50001 0030 26810 76404 ganas@teiep.gr 

26/03/2014
2014-2021 University of West Attica (Previous TEI of Athens) G EGALEO02 Greece 041 School of Business Business Administration 2 2 x x 4 2 2 2 2 Greek,English B2 May 31 November 15 Vasiliki (Vicky) Aletra international@uniwa.gr

valetra@uniwa gr 

26/03/2014
2014-2021 University of West Attica (Previous TEI of Athens) G EGALEO02 Greece 0414 School of Business Marketing and Advertising 2 2 x 4 Greek, English B2 May 31 November 15 Vasiliki (Vicky) Aletra international@uniwa.gr

valetra@uniwa gr 

26/03/2014
2014-2021 University of West Attica (Previous TEI of Athens) G EGALEO02 Greece 1015 School of Business Hospitality Management 2 2 x x 4 2 2 2 2 Greek, English B2 May 31 November 15 Vasiliki (Vicky) Aletra international@uniwa.gr

valetra@uniwa gr 

26/02/2016
2014-2021 TEI of Western Macedonia G KOZANI01 Greece 041 School of Business Business Administration 2 2 x x 5 1 1 Greek-English B1 15 July 30 November Aikaterini Blanta 0030 24610 68065 0030 24610 39682 erasmus@teiwm.gr

erasmusteiwm@gmail com
08/06/2019 2019-2021 Agricultural University of Athens (Previous TEI Sterea Ellada - G LAMIA04) G ATHINE03 Greece 041 School of Business Business Administration 2 2 x 5 2 2 2 2 1 1 Greek- English B2 June 1 November 15 Spiros Karamitros +302231060307 0030 22280 99598 pubintrel@teilam.gr

23/04/2014 2014-2021 The General Tadeusz Kosciuszko Military Academy of Land Forces PL WROCLAW25 Poland 14,3 School of Business Economy 4 4 x x 8 1 1 1 1 English B1 August 1 December 1 Jerzy Luty 0048717658702 jerzyluty@gmail.com

05/09/2014 2014-2021 Tomas Bata University in Zlin CZ ZLIN01 Czech Republic 34 School of Business Business and Administration 2 2 x x 5 1 1 Czech, English B1 June 1 November 1 Zuzana Komínková Oplatková +420 57 603 2032 vicerector-international@utb.cz

20/02/2014 2014-2021 Tomas Bata University in Zlin CZ ZLIN01 Czech Republic 314 School of Business Economics 2 2 x x 5 1 1 English B1 June 1 November 1 Zuzana Komínková Oplatková +420 57 603 2032 vicerector-international@utb.cz

16/04/2018 2018-2021 UCN University College of Northern Denmark DK ALBORG02 Denmark 0413 School of Business Management and Administration 3 3 x 6 1 1 English B2 May 1 November 1 Janni Ostergaard Nielsen 0045 7269 1356 jabo@ucn.dk

16/04/2018 2018-2021 UCN University College of Northern Denmark DK ALBORG02 Denmark 0411 School of Business Accounting and Taxation 3 3 x 6 1 1 English B2 May 1 November 1 Janni Ostergaard Nielsen 0045 7269 1356 jabo@ucn.dk

16/04/2018 2018-2021 UCN University College of Northern Denmark DK ALBORG02 Denmark 0414 School of Business Marketing and Advertising 3 3 x 6 1 1 English B2 May 1 November 1 Janni Ostergaard Nielsen 0045 7269 1356 jabo@ucn.dk

27/02/2015 2014-2020 Universidad Europea de Madrid E MADRID18 Spain 04.0 School of Business Business Administration 2 2 x 5 1 1 1 1 Spanich, English B1 May 31 October 31 Axel Iniesta 0034912115559 cdu@universidadeuropea.es

27/02/2015 2014-2020 Universidad Europea de Madrid E MADRID18 Spain 04.4 School of Business Hotel Management (T2,T3) 2 2 x 5 1 1 1 1 Spanich, English B1 May 31 October 31 Axel Iniesta 0034912115559 cdu@universidadeuropea.es

14/02/2014 2014-2021 Universita degli studi di Torino I TORINO01 Italy 340, (0400) School of Business Business Studies, Management Science 3 3 x x 6 1 1 English B2 July 31 November 30 Ciravegna Daniele 0039 0116 7044 25 0039 0112 3610 17 internationalexchange@unito.it

19/03/2014 2014-2021 Universitaires Saint-Louis B BRUXEL02 Belgium 340 School of Business Business Studies 1 1 x 5 1 1 French, English B1 May 1 October 15 Francoise Paulus 0032 2211 7913 0032 2211 7854 erasmus@usaintlouis.be

19/03/2014 2014-2021 Universitaires Saint-Louis B BRUXEL02 Belgium 314 School of Business Economics 1 1 x 5 1 1 French, English B1 May 1 October 15 Francoise Paulus 0032 2211 7913 0032 2211 7854 erasmus@usaintlouis.be

21/01/2015 2014-2020 Universitat de Girona E GIRONA 02 Spain 811 School of Business Tourism, Catering, Hotel Management 2 2 x 6 2 2 Spanish A2 B1, English B2 June 15 November 15 Elisabeth  Moya 0049 341 97 32020   elisabeth.moya@udg.edu

19/02/2014 2014-2021 Universite de Bretagne Sud F VANNES04 France 342 School of Business Marketing, Business 2 2 x x 12 2 2 French B2 June 1 November 1 Sandra Vessier 0033297876674 Sandra.Vessier@univ-ubs.fr

19/02/2014 2014-2021 UNIVERSITY OF APPLIED SCIENCES SCHMALKALDEN D SCHMALK01 Germany 14.3 School of Business Economics 10 10 x 10 2 2 1 1 1 1 German, English B2 July 15 January 15 Hilfskraft Auslandsamt +49 (0) 3683 - 688 1011 +49 (0) 3683 - 688 1019  c.weisheit@hs-sm.de, assist@fh-schmalkalden.de

28/03/2014 2014-2021 University of Liechtenstein LI VADUZ01 Liechtenstein 04.0 School of Business Business studies 2 2 x 5 German & English B2 May 15 November 1 Trudi Ackermann, Director International Office +423 265 11 03/07 +423 265 12 65 Trudi.ackermann@uni.li; international-office@uni.li,

31/05/2017 2015-2021 University of Maribor SI MARIBOR01 Slovenia 340 School of Business Business and Administration 2 2 x x x 5 1 1 English B1 July 1 December 1 Eva Skruba 00386 22355 342 (Mladen Kraljic) eva.skruba@um.si

03/04/2014 2014-2021 University of Nantes IUT de la La Roche-sur-Yon F NANTES01 France 04 School of Business Management 4 4 x 5 French C2 June 30 n/a Sebastien Jacotin 0033251478464 sebastien.jacotin@univ-nantes.fr

12/08/2017 2017-2020 University of Peloponnese G TRIPOLI03 Greece 340 School of Business Economics 2 2 x 6 1 1 1 1 Vassiliki Gionna  +30 27520 96130  +30 27520 96128 vgionna@uop.gr

14/02/2017 2016-2020 University of Pitesti RO PITESTI01 Romania 0411 School of Business Accounting and Taxation 2 2 x 8 1 1 Romania B1, English B2 June 30 November 30 Elena Neagu 0040 3484 533 33 0040 3484 533 33 elena.neagu@upit.ro

14/02/2017 2016-2020 University of Pitesti RO PITESTI01 Romania 0410 School of Business Business Administration 2 2 x x 8 1 1 Romania B1, English B2 June 30 November 30 Elena Neagu 0040 3484 533 33 0040 3484 533 33 elena.neagu@upit.ro

14/02/2017 2016-2020 University of Pitesti RO PITESTI01 Romania 0412 School of Business Finance, Banking and Insurance 2 2 x 8 1 1 Romania B1, English B2 June 30 November 30 Elena Neagu 0040 3484 533 33 0040 3484 533 33 elena.neagu@upit.ro

14/02/2017 2016-2020 University of Pitesti RO PITESTI01 Romania 0413 School of Business Management and Administration 2 2 x 8 1 1 Romania B1, English B2 June 30 November 30 Elena Neagu 0040 3484 533 33 0040 3484 533 33 elena.neagu@upit.ro

14/02/2017 2016-2020 University of Pitesti RO PITESTI01 Romania 0414 School of Business Marketing and Advertising 2 2 x 8 1 1 Romania B1, English B2 June 30 November 30 Elena Neagu 0040 3484 533 33 0040 3484 533 33 elena.neagu@upit.ro

19/03/2014 2014-2021 Rzeszow University of Technology PL RZESZOW01 Poland 04.0 School of Business Management 2 2 x 5 3 3 BSc/MSc English June 1 October 31 Joanna Ruszel 0048 1774 32129 0048 1786 51119 rd@prz.edu.pl

15/06/2017 2017-2021 Vasil Levski National Military University BG VELIKO02 Bulgaria 0410 School of Business Business Administration 2 2 x x 6 2 2 1 1 1 1 English B1 June 30 December 31 Diana Timova 00359 62 618 888 00359 62 618 899 diana.timova@nvu.bg

13/02/2014 2014-2021 Vorarlberg University of Applied Sciences A DORNBIR01 Austria 04.0 / 34 School of Business Business and Management 2 2 x 5 1 1 1 1 German, English B2 May 31 November 15 Karin Wustner-Dobler 0043 5572 792 1201 0043 5572 792 9502 kwu@fhv.at

27/01/2014 2014-2018 Vytautas Magnus University LT KAUNAS01 Lithuania 041 School of Business Business and Administration 2 2 x x 5 2 2 Lithuanian, English B2 June 1 November 15 Juste Ceckauskaite 00370 327 989 J.Ceckauskaite@trt.vdu.lt

27/01/2014 2014-2018 Vytautas Magnus University LT KAUNAS01 Lithuania 0311 School of Business Economics 2 2 x x 5 2 2 Lithuanian, English B2 June 1 November 15 Juste Ceckauskaite 00370 327 989 J.Ceckauskaite@trt.vdu.lt

19/01/2018 2018-2021 University of Bergamo IBERGAMO01 Italy 311 School of Business Economics 2 2 x x 5 1 1 Italian, English B2 June 30 November 30 Lucia Gibilaro 0039 035 20 52 675 lucia.gibilaro@unibg.it

19/01/2018 2018-2021 University of Bergamo IBERGAMO01 Italy 041 School of Business Business Administration 2 2 x x 5 1 1 Italian, English B2 June 30 November 30 Lucia Gibilaro 0039 035 20 52 675 lucia.gibilaro@unibg.it

21/02/2014 2014-2021 COMENIUS UNIVERSITY IN BRATISLAVA SK BRATISL02 Slovakia 314 School of Business Economics 2 2 x x x 5 2 2 1 1 English B1, German, Slovak June 15 November 15 Erika Cernekova erika.cernekova@fm.uniba.sk

05/08/2014 2014-2021 Haute Ecole Libre Mosane B LIEGE37 Belgium 0411 School of Business Business Administration 1 1 x 6 1 1 French, English B1 June 1 December 1 Julie Guiot / MESSINA Laurence 003242206107 j.guiot@helmo.be / l.messina@helmo.be

26/11/2015 2014-2021 University of Salford UK SALFORD01 UK 340 School of Business Business Administration 2 2 x 6 1 1 English B1 May 1 November 1 0044 161 295 5320 erasmus@salford.ac.uk

26/11/2015 2014-2021 University of Salford UK SALFORD01 UK 342 School of Business Marketing 2 2 x 6 1 1 English B1 May 1 November 1 0044 161 295 5320 erasmus@salford.ac.uk

15/12/2017 2017-2021 Theresan Military Academy A WIENER04 Bulgaria 0410 School of Business Business Administration 5 x 8 1 1 1 1 English B1 9 weeks before arrival 9 weeks before arrival Gell Harald 0043 50201 20 29139 0043 50201 20 17251 harald.gell@bmlvs.gv.at

15/12/2017 2017-2021 Theresan Military Academy A WIENER04 Bulgaria 0311 School of Business Economics 5 x 8 English B1 9 weeks before arrival 9 weeks before arrival Gell Harald 0043 50201 20 29139 0043 50201 20 17251 harald.gell@bmlvs.gv.at

14/02/2014 2014-2021 HAUTE ECOLE ALBERT JACQUARD B NAMUR11 Belgium 0411 School of Business Accounting 2 2 x 10 1 1 French B1, English B1 May 31 October 31 Veronique Van Cauter 003281249191 cri@heaj.be

14/02/2014 2014-2021 HAUTE ECOLE ALBERT JACQUARD B NAMUR11 Belgium 041 School of Business Business Administration / Public Relations 2 2 x 10 1 1 French B1, English B1 May 31 October 31 Veronique Van Cauter 003281249191 cri@heaj.be

10/05/2018 2016-2020 TEI of Crete G KRITIS04 Greece 041 School of Business Management Finance Accounting Tourism 3 3 x 5 2 2 1 2 1 1 Greek, English B2 May 1 November 1 Gareth Owens 0030 2810 379312 0030 28210 23020 ogareth@staff.teicrete.gr

10/05/2018 2018-2021 Vilnius University LT VILNIUS01 Lithuania 413 School of Business Business Studies & Management Studies 2 2 x 10 1 1 1 1 English B2 June 1 November 15 Milda Girdzijauskaite 00370 5268 7048 0049-89-1265-2714 nicole.morandi@hm.edu

11/05/2018 2017-2021 College of Economics and Computer Studies, Krakow PL KRAKOW18 Poland 410 School of Business Business and Administration 2 2 x 5 2 2 English, Polish B2 May 15 November 15 Przemyslaw Stach pstach@wsei.edu.pl

26/11/2015 2014-2021 University of Salford UK SALFORD02 UK 340 School of Business Business and Administration 2 2 x 10 1 1 English B2 May 1 November 1 0044 161 295 2472 erasmus@salford.ac.uk

26/11/2015 2014-2021 University of Salford UK SALFORD03 UK 342 School of Business Marketing 2 2 x 10 1 1 English B2 May 1 November 1 0044 161 295 2472 erasmus@salford.ac.uk

29/05/2018 2018-2021 University of Applied Sciences Leiden NL LEIDEN03 The Netherlands 340 School of Business Business Administration 2 2 x x 5 2 2 English B2 May 15 November 15 Annemiek Ravenhorst +31715188815
m t te booij@sea leidenuniv nl

05/02/2018 2016-2020 PSB Paris School of Business F PARIS 256 France 4.1 School of Business Business/ Management 4(5)/2(1) 4(5)/2(1) x x 2 2 1 1 French B2, English June 30 November 30 Julie Wolff 0033 1 55 28 94 72 c.macherez@psbedu.paris

11/09/2018 2018-2021 University of Pardubice CZ PARDUB01 Czech Republic 041 School of Business Business Administration 2 2 x x x 5 1 1 English B2 May 10 October 10 Vera Albrechtova 00420 466 03 6350 mobility@upce.cz

11/09/2018 2018-2021 University of Pardubice CZ PARDUB01 Czech Republic 0311 School of Business Economics 1 1 English B2 May 10 October 10 Vera Albrechtova 00420 466 03 6350 mobility@upce.cz

02/06/2019 2018-2021 Universidare Lusofona Do Porto P PORTO57 Portugal 811 School of Business Hotel, Tourism and Event Management 2 2 x 4 1 1 Portuguese, English B2 May 31 October 31 Janet Dias 00351 222 073 240 janet.dias@ulp.pt

22/02/2019 2019 - 2021 Frankfurt University of Applied Sciences D FRANKFU04 Germany 611 School of Business Business Informatics 2 2 x 5 2 2 German, English B2 May 1 November 1 Adam Lipski 0049 69 1533 2739 0049 69 1533 2475 europa@io.fra-uas.de

05/07/2014 2014-2021 Instituto Politecnico de Lisboa P LISBOA05 Portugal 411 School of Business Accounting and Taxation 4 4 x x 10 2 2 2 2 Portuguese B1, English B2 May 31 November 30 Ana Sofia Carvalho 00351 217 984500 erasmus@iscal.ipl.pt

05/07/2014 2014-2021 Instituto Politecnico de Lisboa P LISBOA05 Portugal 413 School of Business Management and Administration 4 4 x x 10 2 2 2 2 Portuguese B1, English B2 May 31 November 30 Ana Sofia Carvalho 00351 217 984500 erasmus@iscal.ipl.pt

02/06/2019 2018-2021 Universidare Lusofona Do Porto P PORTO57 Portugal 811 School of Business Hotel, Tourism and Event Management 2 2 x 4 1 1 Portuguese, English B2 May 31 October 31 Janet Dias 00351 222 073 240 janet.dias@ulp.pt

17/04/2019 2019-2021 Estonian Aviation Academy EE TARTU03 Estonia 413 School of Business Aviation Management 2 2 x 4 1 1 English B2 May 25 November 25 Karine Mandel 00372 7448 121 karine.mandel@eava.ee

16/05/2019 2019-2021 The College of European and Regional Studies CZ CESKE03 Czech Republic 410 School of Business Business and Administration 2 2 x x 5 2 2 2 2 Czech, English B2 July 15 November 15 Jitka Panova 00420 386 116 811 erasmus@vsers.cz

27/06/2017 2018-2020 Technological Educational Institute of Peloponnese G KALAMAT01 Greece 0410 School of Business Accounting and Finance 2 2 x 5 2 2 1 1 English B2, Greek June 30 December 30 Bitsani Eugenia 0030 27210 69393 0030 27210 69139 ebitsani@gmail.com / international@teikal.gr

07/06/2018 2018-2021 Western Norway University of Applied Sciences N BERGEN14 Norway 410 School of Business Business Administration 1 1 English C2 April 15 October 15 Tone Merete Brekke international@hvl.no

10/12/2018 2018-2021 Instituto Politecnico do Porto P PORTO05 Portugal 413 School of Business Management 2 2 x 5 2 2 English B1 May 30 October 30 Marta Vidal +351 255 314 002 Y328 00351 255 314 120 gri@estg.ipp.pt

27/11/2018 2018-2021 Eotvos Lorand University (ELTE) HU BUDAPES01 Hungary 0410 School of Business Business and Administration 2 2 x 5 1 1 Hungarian , English B2 May 10 November 10 Aniko Szontagh 003614 32 6500 erasmus@elte.hu

07/07/2014 2014-2021 University of Applied Sciences and Arts Nortwestern Switzerland CH BRUGG02 Switzerland 340 School of Business Business Studies and Administration 2 2 x 5 1 1 1 1 German, English B2 May 30 November 30 Jeannette Merguin 0041 62 957 2354 jeannette.merguin@fhnw.ch

25/10/2018 2018-2021 Technological Educational Institute of Peloponnese G KALAMAT01 Greece 0412 School of Business Accounting and Finance 2 2 x 5 2 2 1 1 English B2, Greek June 30 December 30 Vasilis Dimopoulos 0030 27210 69393 0030 27210 69139 international@teikal.gr

16/11/2016 2014-2021 University of Nori Sad NOVI SAD Serbia 0413 School of Business Management and Administraion 2 2 x x x 9 2 4 1 Serbian, English B2 June 1 Dec 1 Ivana Vujkov 00381 21 485 2016 iro@uns.ac.rs

16/11/2016 2014-2021 University of Nori Sad NOVI SAD Serbia 0414 School of Business Marketing and Advertising 2 2 x x x 9 2 4 1 Serbian, English B2 June 1 Dec 1 Ivana Vujkov 00381 21 485 2016 iro@uns.ac.rs

02/10/2020 2020-2021 Universidade Catolica Portuguesa P LISBOA01 Portugal 1015 School of Business Tourism 2 2 x 4 1 1 1 1 Portuguese, English B2 June 15 December 2 Doutora Alexandra Esteves apesteves@braga.ucp.pt

04/03/2020 2019-2021 UNIVERSITY OF APPLIED SCIENCES SCHMALKALDEN D SCHMALK01 Germany 04 School of Business Business Studies and Management Sciences 2 2 x 5 1 1 1 1 German, English B2 July 15 January 15 Cornelia Weisheit +49 (0) 3683 - 688 1011  c.weisheit@hs-sm.de, assist@fh-schmalkalden.de

26/06/2020 2020-2021 University of Life Sciences in Lublin PL LUBLIN04 Poland 1015 School of Business Travel, Tourism and Leisure 4 4 x x 4 2 2 2 2 English & Polish B2 May 15 November 15 Izabela Wolska +48 81/446 65 73 izabela.wolska@up.lublin.pl
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26/4/2017 2017-2021 Torrens University Australia ADELAIDE Australia 0410 Business Administration 1 1 1 1 English B2 Lisa Smith 0061 08 8113 7823 lsmith@laureate.net.au

26/11/2019
2019-2021 Ural Federal University RU EKATERINBURG01 Russia

410
Business 1 0 Russian  English B2 Evgeniya Saburova 73433754627 e s saburova@urfu ru

Pending Signature 2019-2021 U l F d l U i it /R i RU EKATERINBURG01 Russia 0410 B i 1 0 R i  E li h B2 J  1 N b  1 E i  S b 0073 43 375 4627 e s saburova@urfu ru
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