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Open Electives for B.Tech 4th year (CBCS) 

Open Electives I (VII Semester ) 

Sl. 
No. 

Subject 
Code 

Name of Elective(s) 

1 ROE071 Modelling and Simulation of Dynamic Systems 

2 ROE072 Introduction to Smart Grid 

3 ROE073 Cloud computing 

4 ROE074 Understanding   the human being  Comprehensively Human Aspiration audits  
fulfilment  

Open Electives II (VIII Semester ) 

 Sl. 
No. 

Subject 
Code 

Name of Elective(s) 

1 ROE081 Digital and Social Media Marketing 
2 ROE082 Entrepreneurship Development 

3 ROE083 Machine Learning 

4 ROE084 Micro and Smart Systems 

5 ROE085 Operations Research 

6 ROE086 Renewable Energy Resources 

7 ROE087 *Human Values in Madhyasth Darshan 

8 ROE088 *Values, Relationship & Ethical Human Conduct-For a Happy & 
Harmonious Society  

 

Note:  

1. The Student shall choose an open Elective from the list in such a manner that 
he/she has not studied the same course in any form during the degree 
programme. 

2. * It is mandatory that for these two subjects ( ROE087 & ROE088) only trained 
faculty ( who had done the FDP for these courses) will teach the courses.  
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ROE081            DIGITAL AND SOCIAL MEDIA MARKETING                   L T P 3 0 0 

   

UNIT-I 

Introduction to Digital Marketing: The new digital world - trends that are 
driving shifts from traditional marketing practices to digital marketing practices, 
the modern digital consumer and new consumer’s digital journey. Marketing 
strategies for the digital world-latest practices.  

UNIT-II 

Social Media Marketing -Introduction to Blogging, Create a blog post for your 
project. Include headline, imagery, links and post, Content Planning and writing. 
Introduction to Face book, Twitter, Google +, LinkedIn, YouTube, Instagram 
and Pinterest; their channel advertising and campaigns  

UNIT-III 

Acquiring & Engaging Users through Digital Channels: Understanding the 
relationship between content and branding and its impact on sales, search engine 
marketing, mobile marketing, video marketing, and social-media marketing. 
Marketing gamification, Online campaign management; using marketing 
analytic tools to segment, target and position; overview of search engine 
optimization (SEO). 

UNIT-IV 

Designing Organization for Digital Success: Digital transformation, digital 
leadership principles, online P.R. and reputation management. ROI of digital 
strategies, how digital marketing is adding value to business, and evaluating cost 
effectiveness of digital strategies  

UNIT-V 

Digital Innovation and Trends: The contemporary digital revolution, digital 
transformation framework; security and privatization issues with digital 
marketing Understanding trends in digital marketing – Indian and global 
context, online communities and co-creation,  

Text books:  

1. Moutsy Maiti: Internet Mareting, Oxford University Press India 

2. Vandana, Ahuja; Digital Marketing, Oxford University Press India (November, 2015). 

3. Eric Greenberg, and Kates, Alexander; Strategic Digital Marketing: Top Digital Experts 

Share the Formula for Tangible Returns on Your Marketing Investment; McGraw-Hill 

Professional (October, 2013). 

4.  Ryan, Damian; Understanding Digital Marketing: marketing strategies for engaging the 

digital generation; Kogan Page (3rd Edition, 2014). 

5. Tracy L. Tuten & Michael R. Solomon: Social Media Marketing (Sage Publication) 
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ROE082   ENTREPRENEURSHIP DEVELOPMENT                          L T P 3 0 0   

UNIT-I 

Entrepreneurship- definition. growth of small scale industries in developing 
countries and their positions vis-a-vis large industries; role of small scale 
industries in the national economy; characteristics and types of small scale 
industries; demand based and resources based ancillaries and sub-control types. 
Government policy for small scale industry; stages in starting a small scale 
industry.  

UNIT-II 

Project identification- assessment of viability, formulation, evaluation, 
financing, field-study and collection of information, preparation of project 
report, demand analysis, material balance and output methods, benefit cost 
analysis, discounted cash flow, internal rate of return and net present value 
methods.  

UNIT-III 

Accountancy- Preparation of balance sheets and assessment of economic 

viability, decision making, expected costs, planning and production control, 

quality control, marketing, industrial relations, sales and purchases, 

advertisement, wages and incentive, inventory control, preparation of financial 

reports, accounts and stores studies.  

UNIT-IV 

Project Planning and control: The financial functions, cost of capital approach in 
project planning and control. Economic evaluation, risk analysis, capital 
expenditures, policies and practices in public enterprises. profit planning and 
programming, planning cash flow, capital expenditure and operations. control of 
financial flows, control and communication.  

UNIT-V 
Laws concerning entrepreneur viz, partnership laws, business ownership, sales 
and income taxes and workman compensation act. Role of various national and 
state agencies which render assistance to small scale industries.  

Text books:  

1. Forbat, John, “Entrepreneurship” New Age International.  

2. Havinal, Veerbhadrappa, “Management and Entrepreneurship” New Age International 

3. Joseph, L. Massod, “Essential of Management", Prentice Hall of India 
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ROE083            MACHINE LEARNING                                                          L T P 3 0 0   

UNIT-I 

INTRODUCTION – Well defined learning problems, Designing a Learning 
System, Issues in Machine Learning; THE CONCEPT LEARNING TASK - 
General-to-specific ordering of hypotheses, Find-S, List then eliminate 
algorithm, Candidate elimination algorithm, Inductive bias  

UNIT-II 

DECISION TREE LEARNING - Decision tree learning algorithm-Inductive 
bias- Issues in Decision tree learning; ARTIFICIAL NEURAL NETWORKS – 
Perceptrons, Gradient descent and the Delta rule, Adaline, Multilayer networks, 
Derivation of backpropagation rule Backpropagation AlgorithmConvergence, 
Generalization;  

UNIT-III 

Evaluating Hypotheses: Estimating Hypotheses Accuracy, Basics of sampling 
Theory, Comparing Learning Algorithms; Bayesian Learning: Bayes theorem, 
Concept learning, Bayes Optimal Classifier, Naïve Bayes classifier, Bayesian 
belief networks, EM algorithm;  

UNIT-IV 

Computational Learning Theory: Sample Complexity for Finite Hypothesis 
spaces, Sample Complexity for Infinite Hypothesis spaces, The Mistake Bound 
Model of Learning; INSTANCE-BASED LEARNING – k-Nearest Neighbour 
Learning, Locally Weighted Regression, Radial basis function networks, Case-
based learning  

UNIT-V 

Genetic Algorithms: an illustrative example, Hypothesis space search, Genetic 
Programming, Models of Evolution and Learning; Learning first order rules-
sequential covering algorithms-General to specific beam search-FOIL; 
REINFORCEMENT LEARNING - The Learning Task, Q Learning.  

Text books:  

1. Tom M. Mitchell, ―Machine Learning, McGraw-Hill Education (India) 
Private Limited, 2013. 

2. Ethem Alpaydin, ―Introduction to Machine Learning (Adaptive Computation 
and 
Machine Learning), The MIT Press 2004. 

3. Stephen Marsland, ―Machine Learning: An Algorithmic Perspective, CRC 
Press, 2009. 

4.  Bishop, C., Pattern Recognition and Machine Learning. Berlin: Springer-
Verlag. 
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ROE084      MICRO AND SMART SYSTEMS                L T P 3 0 0   

UNIT-I 
Introduction, Why miniaturization?, Microsystems versus MEMS, Why micro 
fabrication?, smart materials, structures and systems, integrated Microsystems, 
applications of smart materials and Microsystems.  

UNIT-II 

Micro sensors, actuators, systems and smart materials: Silicon capacitive 
accelerometer, piezoresistive pressure sensor, conductometric gas sensor, an 
electrostatic combo-drive, a magnetic microrelay, portable blood analyzer, 
piezoelectric inkjet print head, micromirror array for video projection, smart 
materials and systems.  

UNIT-III 
Micromachining technologies: silicon as a material for micro machining, thin 
film deposition, lithography, etching, silicon micromachining, specialized 
materials for Microsystems, advanced processes for micro fabrication.  

UNIT-IV 

Modeling of solids in Microsystems: Bar, beam, energy methods for elastic 
bodies, heterogeneous layered beams, bimorph effect, residual stress and stress 
gradients, poisson effect and the anticlastic curvature of beams, torsion of beams 
and shear stresses, dealing with large displacements, In-plane stresses, 
Modelling of coupled electromechanical systems: electrostatics, Coupled 
Electro-mechanics: statics, stability and pull-in phenomenon, dynamics. 
Squeezed film effects in electromechanics.  

UNIT-V 

Integration of micro and smart systems: integration of Microsystems and 
microelectronics, microsystems packaging, case studies of integrated 
Microsystems, case study of a smart-structure in vibration control. Scaling 
effects in Microsystems: scaling in: mechanical domain, electrostatic domain, 
magnetic domain, diffusion, effects in the optical domain, biochemical 
phenomena.  

Text books:  

1. G. K. Ananthasuresh, K. J. Vinoy, S. Gopalakrishnan, K. N. Bhat and V. K. Atre, “Micro 
and smart systems”, Wiley India, 2010. 
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ROE085     OPERATIONS RESEARACH     L T P 3 0 0   

UNIT-I 

Introduction: Definition and scope of operations research (OR), OR model, 
solving the OR model, art of modelling, phases of OR study. Linear 
Programming: Two variable Linear Programming model and Graphical method 
of solution, Simplex method, Dual Simplex method, special cases of Linear 
Programming, duality, sensitivity analysis.  

UNIT-II 
Transportation Problems: Types of transportation problems, mathematical 
models , transportation algorithms, Assignment: Allocation and assignment 
problems and models, processing of job through machines.  

UNIT-III 
Network Techniques: Shortest path model, minimum spanning Tree Problem, 
Max-Flow problem and Min-cost problem. Project Management: Phases of 
project management, guidelines for network construction, CPM and PERT.  

UNIT-IV 

Theory of Games : Rectangular games, Minimax theorem, graphical solution of 
2 x n or m x 2 games, game with mixed strategies, reduction to linear 
programming model. Quality Systems: Elements of Queuing model, generalized 
poisson queing model, single server models.  

UNIT-V 
Inventory Control: Models of inventory, operation of inventory system, quantity 
discount. Replacement: Replacement models: Equipments that deteriorate with 
time, equipments that fail with time.  

Text books:  

1. Wayne L. Winston,”Operations Research” Thomson Learning, 2003.  

2. Hamdy H. Taha, “Operations Research-An Introduction” Pearson Education, 2003.  

3. R. Panneer Seevam, “Operations Research” PHI Learning, 2008.  

4. V.K.Khanna, “Total Quality Management” New Age International, 2008. 
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ROE086: RENEWABLE ENERGY RESOURCES        L T P 3 0 0   

UNIT-I 

Introduction: Various non-conventional energy resources- Introduction, 
availability, classification, relative merits and demerits.  Solar Cells: Theory of 
solar cells. Solar cell materials, solar cell array, solar cell power plant, 
limitations.  

UNIT-II 

Solar Thermal Energy: Solar radiation, flat plate collectors and their materials, 
applications and performance, focussing of collectors and their materials, 
applications and performance; solar thermal power plants, thermal energy 
storage for solar heating and cooling, limitations.  

UNIT-III 

Geothermal Energy: Resources of geothermal energy, thermodynamics of geo-
thermal energy conversion-electrical conversion, non-electrical conversion, 
environmental considerations. Magneto-hydrodynamics (MHD): Principle of 
working of MHD Power plant, performance and limitations.Fuel Cells: 
Principle of working of various types of fuel cells and their working, 
performance and limitations.  

UNIT-IV 

Thermo-electrical and thermionic Conversions: Principle of working, 
performance and limitations. Wind Energy: Wind power and its sources, site 
selection, criterion, momentum theory, classification of rotors, concentrations 
and augments, wind characteristics. performance and limitations of energy 
conversion systems.  

UNIT-V 

Bio-mass:Availability of bio-mass and its conversion theory. Ocean Thermal 
Energy Conversion (OTEC): Availability, theory and working principle, 
performance and limitations. Wave and Tidal Wave: Principle of working, 
performance and limitations. Waste Recycling Plants.  

Text books: 

1. Raja etal, “Introduction to Non-Conventional Energy Resources” Scitech 
Publications. 

2. John Twideu and Tony Weir, “Renewal Energy Resources” BSP Publications, 2006. 
3. M.V.R. Koteswara Rao, “Energy Resources: Conventional & Non-Conventional” 

BSP Publications,2006. 
4. D.S. Chauhan,”Non-conventional Energy Resources” New Age International. 
5. C.S. Solanki, “Renewal Energy Technologies: A Practical Guide for Beginners” PHI 

Learning. 
6. Peter Auer, "Advances in Energy System and Technology". Vol. 1 & II Edited by 

Academic Press. 
7. Godfrey Boyle,“ Renewable Energy Power For A Sustainable Future”, Oxford 

University Press. 
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ROE087 HUMAN VALUES IN MADHYASTH DARSHAN L 
3 

T 
0 

P 
0 

 

Prerequisite: RVE 301/401- Universal Human Values and Professional Ethics 
 
Objectives: 

1. To help students understand the basic principles of Madhyasth 
Darshan 

2. To help students understand the existential realities including the 
human existence through Madhyasth Darshan 

3. To help them to see the participation of human beings in the nature/ 
existential realities (i.e. human values) and therefore the human 
conduct through each one of them 

4. To help students apply this understanding to make their living better 
at different levels- individual, family, society and nature 

5. To facilitate the students in applying this understanding in their 
profession and lead an ethical life 

Catalogue Description 
 Madhyasth Darshan is a new emerging philosophy that describes the 

existential realities along with its implication in behaviour and work at 
the level of individual as well as society. This philosophy has been 
propounded by Shri A. Nagraj in seventies. 
It is to be kept in mind that Darshan means realisation which calls for 
developing the capacity to see the reality in oneself directly. So, any 
study of Darshan shall help develop this capacity in the students through 
proper steps of practices and shall not just provide the information. 
  

UNIT-I Introduction to Madhyasth Darshan and its Basics 
Need to study Madhyasth Darshan; introduction, basic formulations of 
the darshan; the complete expanse of study and the natural outcome of 
living according to the darshan. 

UNIT-II Submergence of Nature in Space 
The ever-present existence in the form of nature submerged in space; 
nature classified into two categories – material and consciousness, and 
four orders; the form, property, natural characteristic and self-
organisation of the four orders, General direction and process of evolution 
in the nature/ existence. 

UNIT-III Human Being as an indivisible part of Nature 
Human being as an indivisible part of nature; various types (five classes) 
of human beings; human being  in the combination of self and body; 
purpose of self as realization,  prosperity for the body; need of behavior 
and work for attaining the goals of realization and prosperity. 

UNIT-IV Fulfillment of human goal of realization and prosperity 
Following natural, social and psychological principles for actualizing the 
human goal; Form of conducive society and order for such practices, 
study process- achieving realization through self-study and practice while 
living in such a society (social order). 

UNIT-V Human Conduct based on Madhyasth Darshan 
Description of such a realized self, continuity of happiness, peace, 
satisfaction and bliss through realization, conduct of a realized human 
being. Possibility of finding solutions to present day problems (such as 
inequality of rich and poor, man and woman etc.) in the light of it. 
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Text Books: 
1. Nagraj, A., “Manav Vyavahar Darshan”, Jeevan Vidya Prakashan, 3rd edition, 

2003. 
References: 

1. Nagraj, A., “Vyavaharvadi Samajshastra”, Jeevan Vidya Prakashan, 2nd edition, 
2009. 

2. Nagraj, A., “Avartanasheel Arthashastra”, Jeevan Vidya Prakashan, 1st edition, 
1998.  

Mode of Evaluation: 
Assignment/ Seminar/Continuous Assessment Test/Semester End Exam 
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ROE088 VALUES, RELATIONSHIP & ETHICAL HUMAN CONDUCT–FOR A 
HAPPY & HARMONIOUS    SOCIETY                                             L T P 3 0 0   

Pre-requisites- for this subject only those faculty will teach these courses who had done 
the FDP for these courses. 

Course Objectives: 
1. To help the students to understand the importance and types of relationship 

with expressions. 
2. To develop the competence to think about the conceptual framework of 

undivided society as well as universal human order.  
3. To help the students to develop the exposure for transition from current state 

to the undivided society and universal human order. 
Course Methodology: 

1. The methodology of this course is explorational and thus universally adaptable. It 
involves a systematic and rational study of the human being vis-à-vis the rest of 
existence.  

2. It is free from any dogma or set of do’s and don’ts related to values. 
3. It is a process of self-investigation and self-exploration, and not of giving 

sermons. Whatever is found as truth or reality is stated as a proposal and the 
students are facilitated and encouraged to verify it in their own right, based on 
their Natural Acceptance and subsequent Experiential Validation. 

4. This process of self-exploration takes the form of a dialogue between the teacher 
and the students to begin with, and then to continue within the student leading to 
continuous self-evolution.   

5. This self-exploration also enables them to critically evaluate their pre-
conditionings and present beliefs.  

UNIT-I 

Introduction to the course: Basic aspiration of a Human Being and program 
for its fulfillment, Need for family and relationship for a Human Being, Human-
human relationship and role of behavior in its fulfillment, Human-rest of Nature 
relationship and role of work in its fulfillment, Comprehensive Human Goal, 
Need for Undivided Society, Need for Universal Human Order, an appraisal of 
the Current State, Appraisal of Efforts in this Direction in Human History. 

UNIT-II 

Understanding Human-Human Relationship & its fulfillment: Recognition 
of Human-Human Relationship, Recognition of feelings in relationship, 
Established Values and Expressed Values in Relationship, interrelatedness of 
feelings and their fulfillment, Expression of feelings, Types of relationship and 
their purpose, mutual evaluation in relationship, Meaning of justice in 
relationship, Justice leading to culture, civilization and Human Conduct.  

UNIT-III 

Justice from family to world family order: Undivided Society as continuity 
and expanse of Justice in behavior – family to world family order, continuity of 
culture and civilization, Universal Order on the basis of Undivided Society, 
Conceptual Framework for  Universal human order, Universal Human Order as 
continuity and expanse of order in living: from family order to world family 
order, a conceptual framework for universal human order.  
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UNIT-IV 
Program for Ensuring Undivided Society and Universal Human Order: 
Education – Sanskar, Health – Sanyam, Production-work, Exchange – storage, 
Justice-preservation.  

UNIT-V 

Human Tradition: Scope and Steps of Universal Human Order, Human 
Tradition ( Ex. Family order to world family order), Steps for transition from the 
current state, Possibilities of participation of students in this direction, Present 
efforts in this direction, Sum up.  

Text books: 

1. A Foundation Course in Human Values and Profession Ethics (Text Book and 
Teachers’ Manual), R. R. Gaur, R. Asthana, G. P. Bagaria (2010), Excel Books, New 
Delhi. 

2. Avartansheel Arthshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, India. 
3. An Appeal by the Dalai Lama to the World: Ethics Are More Important Than 

Religion , Dalai Lama XIV, 2015.  
4. Economy of Permanence – (a quest for social order based on non-violence), J. C. 

Kumarappa (2010), Sarva-Seva-Sangh-Prakashan, Varansi, India. 
5. Energy and Equity, Ivan Illich (1974), The Trinity Press, Worcester & Harper Collins, 

USA. 
6. Human Society, Kingsley Davis, 1949.  
7. Hind Swaraj or, Indian home rule Mohandas K. Gandhi, 1909.  
8. Integral Humanism, Deendayal Upadhyaya, 1965.  
9. Lohiya Ke Vichar, Lok Bharti , Rammanohar Lohiya, 2008. 
10. Manav Vyavahar Darshan, A. Nagraj, Divya Path Sansthan, Amarkantak, India. 
11. Manaviya Sanvidhan, A. Nagraj, Divya Path Sansthan, Amarkantak, India 
12. Samadhanatmak Bhautikvad, A. Nagraj, Divya Path Sansthan, Amarkantak, India  
13. Small Is Beautiful: A Study of Economics as if People Mattered, E. F. Schumacher, 

1973, Blond & Briggs, UK. 
14. Slow is Beautiful, Cecile Andrews (http://www.newsociety.com/Books/S/Slow-is-

Beautiful) 
15. Sociology Themes and Perspectives, Harper Collins; EIGHT edition (2014), Martin 

Holborn and Peter Langley, 1980. 
16. Samagra kranti: Jaya Prakash Narayan's philosophy of social change, Siddharth 

Publications Renu Sinha, 1996. 
17. Science & Humanism – towards a unified worldview, P. L. Dhar & R. R. Gaur 

(1990), Commonwealth Publishers, New Delhi 
18. Vyavaharvadi Samajshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, India. 
19. Vyavahatmak Janvad, A. Nagraj, Divya Path Sansthan, Amarkantak, India. 
20. The Communist Manifesto, Karl Marx, 1848.  
21. Toward a True Kinship of Faiths: How the World's Religions Can Come Together 

Dalai Lama XIV, 2011. 
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Reference Videos.  

1. kin school (30 minutes) 
2. Technology (Solar City etc.). 
3. Natural Farming.  
4. Economics of Happiness ( 1h 8m) 
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2XWDJH� 0DQDJHPHQW� 6\VWHP� �206��� 3OXJ� LQ� +\EULG� (OHFWULF� 9HKLFOHV� �3+(9��� 9HKLFOH� WR� *ULG�� 6PDUW�
6HQVRUV��+RPH�	�%XLOGLQJ�$XWRPDWLRQ��

8QLW�,,,��6PDUW�*ULG�7HFKQRORJLHV���

6PDUW� 6XEVWDWLRQV�� 6XEVWDWLRQ� $XWRPDWLRQ�� )HHGHU� $XWRPDWLRQ�� *HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHP� �*,6���
,QWHOOLJHQW� (OHFWURQLF� 'HYLFHV� �,('�� 	� WKHLU� DSSOLFDWLRQ� IRU� PRQLWRULQJ� 	� SURWHFWLRQ�� 6PDUW� VWRUDJH� OLNH�
%DWWHU\��60(6��3XPSHG�+\GUR��&RPSUHVVHG�$LU�(QHUJ\�6WRUDJH��:LGH�$UHD�0HDVXUHPHQW�6\VWHP��:$06���
3KDVH�0HDVXUHPHQW�8QLW��308���308V�DSSOLFDWLRQ�WR�PRQLWRULQJ�	�FRQWURO�RI�SRZHU�V\VWHP��

8QLW�,9��0LFURJULGV�DQG�'LVWULEXWHG�(QHUJ\�5HVRXUFHV��

&RQFHSW�RI�PLFURJULG�� QHHG�	� DSSOLFDWLRQ�RI�PLFURJULG�� IRUPDWLRQ� RI�PLFURJULG�� ,VVXHV� RI� LQWHUFRQQHFWLRQ��
SURWHFWLRQ�	�FRQWURO�RI�PLFURJULG��3ODVWLF�	�2UJDQLF�VRODU�FHOOV�� WKLQ� IOLP�VRODU�FHOOV��9DULDEOH� VSHHG�ZLQG�
JHQHUDWRUV��IXHO�FHOOV��PLFURWXUELQHV��&DSWLYH�SRZHU�SODQWV��,QWHJUDWLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV��

8QLW�9��3RZHU�4XDOLW\�0DQDJHPHQW�LQ�6PDUW�*ULG�

3RZHU�4XDOLW\�	�(0&�LQ�6PDUW�*ULG��3RZHU�4XDOLW\�LVVXHV�RI�*ULG�FRQQHFWHG�5HQHZDEOH�(QHUJ\�6RXUFHV��
3RZHU�4XDOLW\�&RQGLWLRQHUV�IRU�6PDUW�*ULG��:HE�EDVHG�3RZHU�4XDOLW\�PRQLWRULQJ��

7H[W�%RRNV��

�� $OL� .H\KDQL��0RKDPPDG� 1��0DUZDOL��0LQ� 'DL�� ³,QWHJUDWLRQ� RI� *UHHQ� DQG� 5HQHZDEOH� (QHUJ\� LQ�
(OHFWULF�3RZHU�6\VWHPV´��:LOH\��

�� &ODUN�:�� *HOOLQJV�� ³7KH� 6PDUW� *ULG�� (QDEOLQJ� (QHUJ\� (IILFLHQF\� DQG� 'HPDQG� 5HVSRQVH´�� &5&�
3UHVV��

�� -DQDND�(NDQD\DNH��1LFN�-HQNLQV��.LWKVLUL/L\DQDJH��-LDQ]KRQJ�:X��$NLKLNR�<RNR\DPD��³6PDUW�*ULG��
7HFKQRORJ\�DQG�$SSOLFDWLRQV´��:LOH\��

�� -HDQ�&ODXGH�6DERQQDGLHUH��1RXUHGLQH+DGMVDLG��³6PDUW�*ULGV´��:LOH\�%ODFNZHOO�����
�� 6WXDUW�%RUODVH��³6PDUW�*ULGV��3RZHU�(QJLQHHULQJ�´��&5&�3UHVV��

5HIHUHQFH�%RRNV�

�� $QGUHV� &DUYDOOR�� -RKQ� &RRSHU�� ³7KH� $GYDQFHG� 6PDUW� *ULG�� (GJH� 3RZHU� 'ULYLQJ� 6XVWDLQDELOLW\´��
$UWHFK�+RXVH�3XEOLVKHUV�-XO\�������

�� -DPHV�1RUWKFRWH��*UHHQ��5REHUW�*��:LOVRQ�³&RQWURO�DQG�$XWRPDWLRQ�RI�(OHFWULF�3RZHU�'LVWULEXWLRQ�
6\VWHPV��3RZHU�(QJLQHHULQJ�´��&5&�3UHVV��

�� 0ODGHQ.H]XQRYLF��0DUN�*��$GDPLDN��$OH[DQGHU�3��$SRVWRORY�� -HIIUH\�*HRUJH�*LOEHUW� ³6XEVWDWLRQ�
$XWRPDWLRQ��3RZHU�(OHFWURQLFH�DQG�3RZHU�6\VWHPV�´��6SULQJHU�



�� 5�&�� 'XJDQ�� 0DUN� )�� 0F*UDQJKDQ�� 6XU\D� 6DQWRVR�� +�� :D\QH� %HDW\�� ³(OHFWULFDO� 3RZHU� 6\VWHP�
4XDOLW\´���QG�(GLWLRQ��0F*UDZ�+LOO�3XEOLFDWLRQ��

��� 3KDGNH��$�*���7KRUS��-�6���³6\QFKURQL]HG�3KDVRU�0HDVXUHPHQWV�DQG�7KHLU�$SSOLFDWLRQV´��6SULQJHU��
��� -DPHV�0RPRK��³6PDUW�*ULG��)XQGDPHQWDOV�RI�'HVLJQ�DQG�$QDO\VLV´��:LOH\��



&ORXG�&RPSXWLQJ����
&RXUVH�2XWFRPH���&2�� %ORRP¶V�.QRZOHGJH�/HYHO��./��

$W�WKH�HQG�RI�FRXUVH���WKH�VWXGHQW�ZLOO�EH�DEOH�WR�XQGHUVWDQG�

&2���
$UWLFXODWH�WKH�PDLQ�FRQFHSWV��NH\�WHFKQRORJLHV��VWUHQJWKV�DQG�OLPLWDWLRQV�RI�

FORXG�FRPSXWLQJ��

.����.�

&2���
/HDUQ�WKH�NH\�DQG�HQDEOLQJ�WHFKQRORJLHV�WKDW�KHOS�LQ�WKH�GHYHORSPHQW�RI�

FORXG��

.����.�

&2���
'HYHORS�WKH�DELOLW\�WR�XQGHUVWDQG�DQG�XVH�WKH�DUFKLWHFWXUH�RI�FRPSXWH�DQG�

VWRUDJH�FORXG��VHUYLFH�DQG�GHOLYHU\�PRGHOV��

.����.�

&2���
([SODLQ�WKH�FRUH�LVVXHV�RI�FORXG�FRPSXWLQJ�VXFK�DV�UHVRXUFH�PDQDJHPHQW�

DQG�VHFXULW\��

.����.�

&2���
7R� DSSUHFLDWH� WKH� HPHUJHQFH� RI� FORXG� DV� WKH� QH[W� JHQHUDWLRQ� FRPSXWLQJ�

SDUDGLJP��

.���.�

'(7$,/('�6<//$%86 �����

8QLW�� 7RSLF�� 3URSRVHG��
/HFWXUH��

,�
,1752'8&7,21���������������������������������������������������
,QWURGXFWLRQ�WR�&ORXG�&RPSXWLQJ�±�'HILQLWLRQ�RI�&ORXG�±�(YROXWLRQ�RI�&ORXG�
&RPSXWLQJ� ±�8QGHUO\LQJ� 3ULQFLSOHV� RI� 3DUDOOHO� DQG�'LVWULEXWHG�&RPSXWLQJ� ±�
&ORXG�&KDUDFWHULVWLFV�±�(ODVWLFLW\�LQ�&ORXG�±�2Q�GHPDQG�3URYLVLRQLQJ�

���

,,�

&/28'�(1$%/,1*�7(&+12/2*,(6�������������
6HUYLFH�2ULHQWHG�$UFKLWHFWXUH�±�5(67�DQG�6\VWHPV�RI�6\VWHPV�±�:HE�6HUYLFHV�
±�3XEOLVK�6XEVFULEH�0RGHO�±�%DVLFV�RI�9LUWXDOL]DWLRQ�±�7\SHV�RI�9LUWXDOL]DWLRQ�
±� ,PSOHPHQWDWLRQ�/HYHOV�RI�9LUWXDOL]DWLRQ�±�9LUWXDOL]DWLRQ�6WUXFWXUHV�±�7RROV�
DQG� 0HFKDQLVPV� ±� 9LUWXDOL]DWLRQ� RI� &38� ±� 0HPRU\� ±� ,�2� 'HYLFHV� ±
9LUWXDOL]DWLRQ�6XSSRUW�DQG�'LVDVWHU�5HFRYHU\�

���

,,,�

&/28'�$5&+,7(&785(��6(59,&(6�$1'�6725$*(����������������������������
/D\HUHG� &ORXG�$UFKLWHFWXUH� 'HVLJQ� ±� 1,67� &ORXG�

&RPSXWLQJ�5HIHUHQFH�$UFKLWHFWXUH�±�3XEOLF��3ULYDWH�DQG�+\EULG�&ORXGV�±�ODD6�
±�3DD6�±�6DD6�±�$UFKLWHFWXUDO�'HVLJQ�&KDOOHQJHV�±�&ORXG�6WRUDJH�±�6WRUDJH�
DV�D�6HUYLFH�±�$GYDQWDJHV�RI�&ORXG�6WRUDJH�±�&ORXG�6WRUDJH�3URYLGHUV�±�6���

���

,9�

5(6285&(�0$1$*(0(17�$1'�6(&85,7<�,1�&/28'����������������������
,QWHU� &ORXG� 5HVRXUFH� 0DQDJHPHQW� ±� 5HVRXUFH�

3URYLVLRQLQJ�DQG�5HVRXUFH�3URYLVLRQLQJ�0HWKRGV�±�*OREDO�([FKDQJH�RI�&ORXG�
5HVRXUFHV�±�6HFXULW\�2YHUYLHZ�±�&ORXG�6HFXULW\�&KDOOHQJHV�±�6RIWZDUH�DV�D�
6HUYLFH�6HFXULW\�±�6HFXULW\�*RYHUQDQFH�±�9LUWXDO�0DFKLQH�6HFXULW\�±� ,$0�±�
6HFXULW\�6WDQGDUGV��

���

9�

&/28'�7(&+12/2*,(6�$1'�$'9$1&(0(176������������������������������������

+DGRRS�±�0DS5HGXFH� ±�9LUWXDO�%R[�²�*RRJOH�$SS�(QJLQH�±�3URJUDPPLQJ�
(QYLURQPHQW�IRU�*RRJOH�$SS�(QJLQH�±±�2SHQ�6WDFN�±�)HGHUDWLRQ�LQ�WKH�&ORXG�
±�)RXU�/HYHOV�RI�)HGHUDWLRQ�±�)HGHUDWHG�6HUYLFHV�DQG�$SSOLFDWLRQV�±�)XWXUH�RI�
)HGHUDWLRQ�

���

7H[W�ERRNV�



�� .DL�+ZDQJ��*HRIIUH\�&��)R[��-DFN�*��'RQJDUUD��³'LVWULEXWHG�DQG�&ORXG�&RPSXWLQJ��)URP�

3DUDOOHO�3URFHVVLQJ�WR�WKH�,QWHUQHW�RI�7KLQJV´��0RUJDQ�.DXIPDQQ�3XEOLVKHUV��������

�� 5LWWLQJKRXVH��-RKQ�:���DQG�-DPHV�)��5DQVRPH��ʊ&ORXG�&RPSXWLQJ��,PSOHPHQWDWLRQ��

0DQDJHPHQW�DQG�6HFXULW\��&5&�3UHVV��������

�� 5DMNXPDU�%X\\D��&KULVWLDQ�9HFFKLROD��6��7KDPDUDL6HOYL��ʊ0DVWHULQJ�&ORXG�&RPSXWLQJ��7DWD�

0FJUDZ�+LOO��������

�� 7RE\�9HOWH��$QWKRQ\�9HOWH��5REHUW�(OVHQSHWHU��³&ORXG�&RPSXWLQJ�±�$�3UDFWLFDO�$SSURDFK��7DWD�

0FJUDZ�+LOO��������

�� *HRUJH�5HHVH��³&ORXG�$SSOLFDWLRQ�$UFKLWHFWXUHV��%XLOGLQJ�$SSOLFDWLRQV�DQG�,QIUDVWUXFWXUH�LQ�WKH�

&ORXG��7UDQVDFWLRQDO�6\VWHPV�IRU�(&��DQG�%H\RQG��7KHRU\�LQ�3UDFWLFH���2¶5HLOO\��������



WĂŐĞ�ϭ�ŽĨ�ϯ

6XEMHFW�1DPH��8QGHUVWDQGLQJ�WKH�+XPDQ�%HLQJ�&RPSUHKHQVLYHO\�±�+XPDQ
��������������������������$VSLUDWLRQV�DQG�LWV�)XOILOOPHQW

3UH�UHTXLVLWHV��$8&�����RU�59(���������³8QLYHUVDO�+XPDQ�9DOXHV�DQG�3URIHVVLRQDO�
(WKLFV´

6XEMHFW�&RGH��52(���� � � � � �����>/�7�3�������@� �

&RXUVH�2EMHFWLYHV��

�� 7R� KHOS� WKH� VWXGHQWV� KDYLQJ� WKH� FODULW\� DERXW� KXPDQ� DVSLUDWLRQV�� JRDO��
DFWLYLWLHV�DQG�SXUSRVH�RI�OLIH��

�� 7R�IDFLOLWDWH�WKH�FRPSHWHQFH�WR�XQGHUVWDQG�WKH�KDUPRQ\�LQ�QDWXUH�H[LVWHQFH�
DQG�SDUWLFLSDWLRQ�RI�KXPDQ�EHLQJ�LQ�WKH�QDWXUH�H[LVWHQFH���

�� 7R�KHOS�WKH�VWXGHQWV�WR�GHYHORS�WKH�XQGHUVWDQGLQJ�RI�KXPDQ�WUDGLWLRQ�DQG�LWV�
YDULRXV�FRPSRQHQWV���

&RXUVH�0HWKRGRORJ\��

�� 7KH� PHWKRGRORJ\� RI� WKLV� FRXUVH� LV� H[SORUDWLRQDO� DQG� WKXV� XQLYHUVDOO\�
DGDSWDEOH�� ,W� LQYROYHV� D� V\VWHPDWLF� DQG� UDWLRQDO� VWXG\� RI� WKH� KXPDQ� EHLQJ�
YLV�j�YLV�WKH�UHVW�RI�H[LVWHQFH���

�� ,W�LV�IUHH�IURP�DQ\�GRJPD�RU�VHW�RI�GR¶V�DQG�GRQ¶WV�UHODWHG�WR�YDOXHV��

�� ,W� LV� D� SURFHVV�RI� VHOI�LQYHVWLJDWLRQ� DQG� VHOI�H[SORUDWLRQ�� DQG�QRW�RI� JLYLQJ�
VHUPRQV��:KDWHYHU�LV�IRXQG�DV�WUXWK�RU�UHDOLW\�LV�VWDWHG�DV�D�SURSRVDO�DQG�WKH�
VWXGHQWV�DUH�IDFLOLWDWHG�DQG�HQFRXUDJHG�WR�YHULI\�LW�LQ�WKHLU�RZQ�ULJKW��EDVHG�
RQ�WKHLU�1DWXUDO�$FFHSWDQFH�DQG�VXEVHTXHQW�([SHULHQWLDO�9DOLGDWLRQ��

�� 7KLV� SURFHVV� RI� VHOI�H[SORUDWLRQ� WDNHV� WKH� IRUP� RI� D� GLDORJXH� EHWZHHQ� WKH�
WHDFKHU� DQG� WKH� VWXGHQWV� WR� EHJLQ� ZLWK�� DQG� WKHQ� WR� FRQWLQXH� ZLWKLQ� WKH�
VWXGHQW�OHDGLQJ�WR�FRQWLQXRXV�VHOI�HYROXWLRQ���

�� 7KLV� VHOI�H[SORUDWLRQ� DOVR� HQDEOHV� WKHP� WR� FULWLFDOO\� HYDOXDWH� WKHLU� SUH�
FRQGLWLRQLQJV�DQG�SUHVHQW�EHOLHIV�� �

0RGXOH���� ,QWURGXFWLRQ�



WĂŐĞ�Ϯ�ŽĨ�ϯ

7KH� EDVLF� KXPDQ� DVSLUDWLRQV� DQG� WKHLU� IXOILOOPHQW� WKURXJK� 5LJKW�
XQGHUVWDQGLQJ� DQG� 5HVROXWLRQ�� $OO�HQFRPSDVVLQJ� 5HVROXWLRQ� IRU� D� +XPDQ�
%HLQJ��LWV�GHWDLOV�DQG�VROXWLRQ�RI�SUREOHPV�LQ�WKH�OLJKW�RI�5HVROXWLRQ�

0RGXOH���� 8QGHUVWDQGLQJ�+XPDQ�EHLQJ�DQG�LWV�H[SDQVLRQ��

7KH� GRPDLQ� RI� ULJKW� XQGHUVWDQGLQJ� VWDUWV� IURP� XQGHUVWDQGLQJ� WKH� KXPDQ�
EHLQJ� �WKH� NQRZHU�� WKH� H[SHULHQFHU� DQG� WKH� GRHU��� DQG� H[WHQGV� XS� WR�
XQGHUVWDQGLQJ� QDWXUH�H[LVWHQFH� ±� LWV� LQWHUFRQQHFWHGQHVV� DQG� FR�H[LVWHQFH��
DQG� ILQDOO\� XQGHUVWDQGLQJ� WKH� UROH� RI� KXPDQ� EHLQJ� LQ� H[LVWHQFH� �KXPDQ�
FRQGXFW���

0RGXOH�����$FWLYLWLHV�RI�WKH�6HOI��

8QGHUVWDQGLQJ� WKH� KXPDQ� EHLQJ� FRPSUHKHQVLYHO\� LV� WKH� ILUVW� VWHS� DQG� WKH�
FRUH�WKHPH�RI� WKLV�FRXUVH��KXPDQ�EHLQJ�DV�FR�H[LVWHQFH�RI� WKH�VHOI�DQG� WKH�
ERG\�� WKH� DFWLYLWLHV� DQG� SRWHQWLDOLWLHV� RI� WKH� VHOI�� 5HDVRQV� IRU�
KDUPRQ\�FRQWUDGLFWLRQ�LQ�WKH�VHOI�

0RGXOH���� 8QGHUVWDQGLQJ�&R�H[LVWHQFH�ZLWK�RWKHU�RUGHUV���

7KH�QHHG�DQG�WKH�SURFHVV�RI�LQQHU�HYROXWLRQ��WKURXJK�VHOI�H[SORUDWLRQ��VHOI�
DZDUHQHVV� DQG� VHOI�HYDOXDWLRQ��� SDUWLFXODUO\� DZDNHQLQJ� WR� DFWLYLWLHV� RI� WKH�
6HOI��5HDOL]DWLRQ��8QGHUVWDQGLQJ�DQG�&RQWHPSODWLRQ�LQ�WKH�6HOI��5HDOL]DWLRQ�
RI�&R�([LVWHQFH��8QGHUVWDQGLQJ�RI�+DUPRQ\� LQ�1DWXUH�DQG�&RQWHPSODWLRQ�
RI�3DUWLFLSDWLRQ�RI�+XPDQ�LQ�WKLV�KDUPRQ\��RUGHU�OHDGLQJ�WR�FRPSUHKHQVLYH�
NQRZOHGJH�DERXW�WKH�H[LVWHQFH���

0RGXOH���� ([SDQVLRQ�RI�KDUPRQ\�IURP�VHOI�WR�HQWLUH�H[LVWHQFH��

8QGHUVWDQGLQJ� GLIIHUHQW� DVSHFWV� RI� $OO�HQFRPSDVVLQJ� 5HVROXWLRQ�
�XQGHUVWDQGLQJ�� ZLVGRP�� VFLHQFH� HWF���� +ROLVWLF� ZD\� RI� OLYLQJ� IRU� +XPDQ�
%HLQJ� ZLWK� $OO�HQFRPSDVVLQJ� 5HVROXWLRQ� FRYHULQJ� DOO� IRXU� GLPHQVLRQV� RI�
KXPDQ�HQGHDYRXU�YL]���UHDOL]DWLRQ��WKRXJKW��EHKDYLRU�DQG�ZRUN��SDUWLFLSDWLRQ�
LQ�WKH�ODUJHU�RUGHU��OHDGLQJ�WR�KDUPRQ\�DW�DOO�OHYHOV�IURP�VHOI�WR�1DWXUH�DQG�
HQWLUH�([LVWHQFH��

5HIHUHQFH�%RRNV��



WĂŐĞ�ϯ�ŽĨ�ϯ

�� $�)RXQGDWLRQ�&RXUVH�LQ�+XPDQ�9DOXHV�DQG�3URIHVVLRQ�(WKLFV��7H[W�%RRN�DQG�
7HDFKHUV¶�0DQXDO���5��5��*DXU��5��6DQJDO��*��3��%DJDULD���������([FHO�%RRNV��
1HZ�'HOKL�>,6%1������������������@�

�� $YDUWDQVKHHO�$UWKVKDVWUD��$��1DJUDM��'LY\D�3DWK�6DQVWKDQ��$PDUNDQWDN��,QGLD�

�� (FRQRP\�RI�3HUPDQHQFH�±��D�TXHVW�IRU�VRFLDO�RUGHU�EDVHG�RQ�QRQ�YLROHQFH���-��
&��.XPDUDSSD���������6DUYD�6HYD�6DQJK�3UDNDVKDQ��9DUDQVL��,QGLD�

�� (QHUJ\�DQG�(TXLW\��,YDQ�,OOLFK���������7KH�7ULQLW\�3UHVV��:RUFHVWHU�	�+DUSHU�
&ROOLQV��86$�

�� ,VKDQGL1DX8SQLVKDG��6KDQNDUDFKDU\D��*HHWD�SUHVV��*RUDNKSXU���

�� 0DQDY�9\DYDKDU�'DUVKDQ��$��1DJUDM��'LY\D�3DWK�6DQVWKDQ��$PDUNDQWDN��,QGLD�

�� 0DQDYL\D�6DQYLGKDQ��$��1DJUDM��'LY\D�3DWK�6DQVWKDQ��$PDUNDQWDN��,QGLD�

�� 0DKDVDWLSDWWKDQ6XWWD� �� 6� 1� *RHQND�� 9LSDVVDQD� 5HVHDUFK� ,QVWLWXWH�� )LUVW�
(GLWLRQ�������

�� 6PDOO� ,V� %HDXWLIXO�� $� 6WXG\� RI� (FRQRPLFV� DV� LI� 3HRSOH� 0DWWHUHG�� (�� )��
6FKXPDFKHU��������%ORQG�	�%ULJJV��8.�

���6ORZ�LV�%HDXWLIXO��&HFLOH�$QGUHZV�KWWS���ZZZ�QHZVRFLHW\�FRP�%RRNV�6�6ORZ�
LV�%HDXWLIXO��

���6FLHQFH�	�+XPDQLVP�±�WRZDUGV�D�XQLILHG�ZRUOGYLHZ��3��/��'KDU�	�5��5��*DXU�
��������&RPPRQZHDOWK�3XEOLVKHUV��1HZ�'HOKL�

���6DQFKLDQ� 6UL� *XUX� *UDQWK� 6DKLE� -L� �6KLURPDQL� *XUGZDUD3DUEKDQGKDN�
&RPPLWWHH�������

���6DPDQ6XWWDP��-LQHQGUD9DUQL��������

���9\DYDKDUYDGL� 6DPDMVKDVWUD�� $�� 1DJUDM�� 'LY\D� 3DWK� 6DQVWKDQ�� $PDUNDQWDN��
,QGLD��

ϭϱ͘ 9\DYDKDWPDN�-DQYDG��$��1DJUDM��'LY\D�3DWK�6DQVWKDQ��$PDUNDQWDN��,QGLD��


