
 

 

 

FACULTY OF SOCIAL SCIENCES 
 

Applied Statistics with Network Analysis (MASNA) Program 

 

Exploratory Data Analysis Course Syllabus 

 

Professor:     TBD 

Office:   TBD 

Office Hours:   TBD 

Email:    TBD 

 

Class Hours:  TBD 

 

 

Text & Materials 

 

1. Required readings: 

 Tukey, J.W., 1977. Exploratory data analysis. (for historical context in this area) 

 Bock, H.H. and Diday, E. eds., 2000. Analysis of symbolic data: exploratory methods for 

extracting statistical information from complex data. Springer. 

 Martinez, W.L., Martinez, A. and Solka, J., 2010. Exploratory data analysis with 

MATLAB. CRC Press.  

2. Software 

This course will utilize R software. You are expected to have at least some R fundamentals prior 

to attempting this course. 

 

I. Course Summary, overview and objectives 

This course is dedicated to numerical and graphical techniques for summarizing and displaying 

data. Special attention is paid to exploration versus confirmation. Connections with conventional 

statistical analysis and data mining are explored with implications for social sciences. Special 

attention is paid to applications to large data sets. 

 

The Course develops the following competencies 

Competencies 
NC/NRU-

HSE Code 

Descriptors - the learning 

outcomes (the indicators 

of achievement) 

Teaching forms and 

methods of  that 

contribute to the 

development of a 

competence 

Systemic Competencies 

1. Ability to reflect (evaluate 

and reprocess) studied scientific 

methods and techniques of 

professional activity. 

  

СК-1 

Can evaluate and reprocess 

methods and techniques of 

exploratory data analysis for 

a given problem. 

Lectures, readings, in-

class exercises, data 

analysis projects 
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Competencies 
NC/NRU-

HSE Code 

Descriptors - the learning 

outcomes (the indicators 

of achievement) 

Teaching forms and 

methods of  that 

contribute to the 

development of a 

competence 

2. Ability to make managerial 

decisions and be responsible for 

them. 

СК-5 Can make managerial 

decisions basing on the 

information they get by 

means of exploratory data 

analysis.  

In-class exercises, data 

analysis projects 

Social and Personal Competencies  

3. Ability to determine and 

transmit common goals in 

professional and social 

activities. 

ПК-4 Can effectively determine 

and transmit common goals 

in professional and social 

activities. 

In-class exercises, data 

analysis projects 

4. Ability to build professional 

activity and business, make 

choices, guided by the 

principles of social 

responsibility. 

ПК-7 Can build professional 

activity, business, and make 

choices on the principles of 

social responsibility. 

Lectures, readings, in-

class exercises, data 

analysis projects 

Instrumental Competencies    

5. Ability to analyze and 

reproduce the meaning of 

interdisciplinary texts using the 

language and apparatus of 

applied mathematics. 

ПК-10 Can understand and 

concisely reproduce the 

interdisciplinary texts with 

the usage of language and 

apparatus of applied 

mathematics.  

Lectures, readings, in-

class exercises, data 

analysis projects 

6. Ability to carry out targeted 

multi-criteria search of 

information on the latest 

scientific and technological 

achievements in Internet and 

other sources. 

ПК-13 Can carry out targeted 

multi-criteria search of 

information on the latest 

scientific and technological 

achievements in Internet 

and other sources. 

Lectures, readings, 

data analysis projects 

7. Ability to use knowledge in 

the fields of natural sciences, 

mathematics and computer 

science, understanding of the 

basic facts, concepts, and 

principles of theories related to 

applied mathematics and 

computer science. 

ПК-16 Can understand basic facts, 

concepts, and principles of 

theories related to natural 

sciences, applied 

mathematics and computer 

science. 

Lectures, readings, in-

class exercises, data 

analysis projects 

 

II. Teaching components 
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This course will emphasize advance preparation for each class period and will involve a 

high level of class participation. Often, experiential exercises and simulations will be used to 

illustrate key network analysis concepts. While I do not take attendance, missing classes on a 

regular basis will be detrimental to your learning. 

 

Teaching Format 

This is an interactive, participatory course. The course will be run mainly as a combination of 

lectures, small group discussions, and in-class exercises.  In order to have good discussions of 

the course materials, students must come prepared for class. This means having read the 

assigned reading materials before class and coming prepared to discuss the readings and 

ask questions.   
 

Lectures 

Lectures are an integral part of this course, and they consist of two parts: the material I present in 

class and a slide deck with many more details (which we do not have time to go over in class). 

The slide deck, in many cases, is almost sufficient for you to master the material. In other words, 

if you read and understand everything in the slide deck, the assigned reading will only solidify 

the material further, but may not be required to do well in class. If you have issues with what is 

written in the slide deck, then the assigned reading material is essential – you must read and go 

through every minute detail, or you are highly unlikely to succeed. 

 

III. Requirements and Evaluation Criteria 

Because this course is very practical, three projects (each with equal weight) will be given out in 

this course to evaluate your mastery of the material. The exact topics of the projects are TBD, 

but approximately set up as follows: 

 

 Project 1: download and fuse data; save them in CSV and JSON;  perform basic analyses 

 Project 2: collect the data from the web site; save them; basic analyses 

 Project 3: analysis of a large data set: at least 10 000 units with mixed variables. 

Deadlines and submission instructions will be provided during the course. 

 

Grading Scale, Rounding, and Curves:  

 

Your grade is the grade you earn. There is no curve imposed in this class.  

 

I prefer to hear your concerns about grading during the semester. Do not wait until the end of 

the semester to see me regarding problems with course materials or your performance (it 

will be too late to address deficiencies at the end of the semester). If you are aware that you 

must achieve a particular grade in this course, please see me during the first week of the course. 

This will allow me to alert you of deficiencies in your performance. There is nothing that either 

of us can do at the end of the course. 
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Rounding and grade calculation 

Your final grade is an average of a cumulative grade and a final exam grade. Grades earned as 

percentages will translate into point grades in 10% increments: 10% - 1 point. 20% - 2 points, 

etc. Grades will be assigned as whole grades only. Grade rounding follows the standard 

mathematical averaging rules: 34.9% is a 3: 34.99999% is a 3, and only 35.0% is a 4. I know 

1/10 of a percent is not a big deal, but please do not ask me to “bump” your grade 1/10 of a 

percent; earn it instead.  

 

IV. Tips for Success and Other Issues of Concern 

 

Absences and Excuses 

You are responsible for attending class. If you miss class, you are still responsible for everything 

covered in class, including announcements. Absences excuse you (the body) NOT ANY WORK 

THAT IS DUE, even if excuse is documented.  Failure to turn in assignments on time will result 

in a loss of participation/responsibility points, and a zero on the assignment.  Similarly, being 

absent does not excuse you from obtaining handouts and assignments that you may have missed.  

It is your responsibility to find out what you have missed and to make arrangements to obtain 

any handouts, assignments, etc.  All work is due as stated in the course schedule. Exception: 

religious observance absences as stated below. 

 

Religious Observance: In keeping with university policy, accommodations will be made for 

observance of religious holidays. I require that you request accommodations in advance by 

notifying me in writing.  

 

Class preparation  

Considering that class preparation is a personal matter, and that there is no one formula, the 

following are some generally recommended guidelines for most cases:  

 

1. Read the assigned material quickly, noting the major issues and a general sense of the 

layout. Read to get a sense of what the chapter is about. Ask yourself how you can relate 

to the materials covered, and whether all the new terms make sense.  

2. Reread the material carefully, annotating, highlighting and distinguishing important 

information, omissions, and questions raised by the reading.  

3. Decide what the most important issues are. Write down questions you don’t understand. 

4. Discuss the chapter with others, before class if possible, to test out your ideas and further 

your understanding of the issues.  

5. Prepare notes to guide your class participation, including: answering assigned questions, 

summary of the main issue(s), further questions raised by the reading, assumptions made 

by the chapter, your personal experiences,  and possible approaches or solutions to any 

problems assigned with the chapter.  

6. DO YOUR HOMEWORK and ATTEND SEMINARS TO COMPLETE LABS. 

 

Stay Informed about Class Schedules & Policies 

It is the student’s responsibility to stay informed about class schedules and policies. The 

information you need is included on both the paper copy of the syllabus, and the online website 
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pages. In addition, announcements will be made regularly in class and on website, and it is your 

responsibility to keep up with that information. If you are unclear about any policies or other 

information, please ask promptly. Don’t wait and get an unpleasant surprise later. 

 

Participation Ground Rules  

In an effort to provide a classroom environment as conducive to learning as possible, the 

following ground rules should be observed:  

 

1. Confidentiality. Concepts and ideas can be taken from the class and discussed freely. 

However, personal stories or issues raised by individuals are to be kept confidential and 

as the property of the class.  

2. Respectful Listening. When differing with another participant's point of view, listen first 

before raising questions. When another participant raises a point we disagree with or find 

offensive, it is important to remember that the human being behind that question or 

comment deserves respect.  Please freely utilize the concepts we’ll learn in the second 

week of class. 

3. Participation. Participants who tend to be quieter are encouraged to contribute to 

enhancing the learning process by sharing their perspectives and experiences. Those who 

are aware they are prone to monopolizing discussions are encouraged to self-monitor 

their behavior and make room for quieter students.  

4. No Zaps. In keeping with the notion of respectful listening, "putting-down" others in class 

is discouraged. "Zapping" another person often serves to discourage open and honest 

exchange of ideas among the whole group.  

 

Academic Honesty 

Scholastic dishonesty, including cheating in exams or plagiarism, will be treated as a violation of 

university’s regulations. As commonly defined, plagiarism consists of passing off as one’s own 

the ideas, words, writings, etc., which belong to another. In accordance with this definition, you 

are committing plagiarism if you copy the work of another person and turn it in as your own, 

even if you should have the permission of that person. Plagiarism is one of the most severe forms 

of academic dishonesty and can be expected to result in appropriate consequences. 

 

You must complete exams and assignments alone, except group exercises. You may use only the 

materials I specify to help you complete your work. If, due to a disability or extraordinary 

circumstances, you need special accommodations or help in completing course requirements, 

you must see the instructor BEFORE the exam or assignment due date.  Personally, I have no 

tolerance for cheating, regardless of the reason. Simply put, don’t do it. 

 

Copyright Notice 

All handouts in this course are copyrighted, including all materials posted on the website for this 

course.  “Handouts” refers to all materials generated for this class, which include but are not 

limited to the syllabus, class notes, quizzes, exams, lab problems, in-class materials, review 

sheets, and additional problem sets.  You have the right to download materials from the course 

website for your own use during this class; however, because these materials are copyrighted, 

you do not have the right to copy the handouts for other purposes unless the instructor expressly 

grants permission.  
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Good luck and have fun! 

V. Course Content 

The topics to be covered in course are provided below. They are subject to change with notice, 

and topics may not always be given in the order listed. Also, some topics might require more 

than one class to go over. Therefore, please see the class schedule provided in the separate 

document for the exact schedule or consult the instructor.  

1. Intro to EDA 

a. Record keeping 

b. What is statistics and data science? 

c. Measurement scales 

d. Properties of data 

e. Resources 

2. Data on files 

a. Files 

b. Codes 

c. Formats  

d. Examples 

e. XML 

f. JSON 

g. Snowball 

3. Visualization 

a. Data 

b. Examples 

c. Software support 

4. Cleaning the data 

a. Cleaning 

b. Exploring 

c. Regression 

d. Clustering 

e. Solving the clustering problem 

5. Symbolic DA 

a. Symbolic DA 

b. Clustering and optimization 

c. Leaders method 

d. Agglomerative method 

e. Examples  

f. References 
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