CIS 4930/6930 Special Topics: Social Media Mining (Fall’18)

Classes Monday and Wednesday, 2:00-3:15 p.m., room BSN 2205.
Instructor Giovanni Luca Ciampaglia <glc3@usf.edu>.

Office hours (Instructor) Wednesdays 4:00-5:30 p.m. (ENB 343K).
TA Meghna Chaudhary <meghnal@mail.usf.edu>.

Office hours (TA) Tuesday 12:00-1:30 p.m (ENB 329).

Website http://glciampaglia.com/teaching/cis4930-6930.

Course description

Have you ever wondered how Facebook is able to tell who are the people you may know? When does
Twitter know that a hashtag is trending? Why does Yelp highlight certain reviews but not others?

Social media are nowadays ubiquituous and seem to enter every aspect of our life. At the heart of many
of these platforms are digital traces left by our social interactions, individual tastes and preferences, and
collective activities, which are generated as part of the everyday operation of social media platforms. But
vast as they may be, all these petabytes of data would be of little value without a way to extract informa-
tion from them. The field of social media mining is concerned with turning these deposits of raw informa-
tion into actionable knowledge and insight.

Course objectives & learning outcomes

This Special Topics course will have a strong applied flavor. All topics will be explored from a computa-
tional perspective. We will learn what type of social data are available through a number of platforms.
Examples of these will include: Facebook, Twitter, LinkedIn, Yelp, and Github. You will learn to acquire,
process, analyze and visualize social media data; to organize your code and workflows with version con-
trol systems; and to employ opensource toolkits for data mining and machine learning such as scikit-learn
or Gephi.

Course topics

Taking this course, you should expect to learn about:
® Supervised learning: Crash course on Data Classification.
— Eager vs. Lazy learning: Decision Tree and k-Nearest Neighbors.
— Ensemble methods, bagging and boosting: Random Forest and AdaBoost.
— Classification performance evaluation: Precision/Recall/F1, Accuracy and ROC Curves.
* Unsupervised learning: Crash course on Clustering Data.

- Distance and similarity measures & K-means clustering.
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- Hierarchical Clustering and Dendrograms.
— Density-based clustering.
— Clustering performance evaluation.
¢ Applications of texts and documents analysis.
— Natural Language Processing and Part-of-speech tagging.
— Sentiment Analysis.
— Topic Modeling.
¢ Networks.
— Statistical descriptors of networks: link analysis, centrality, and prestige.
- Network clustering: modularity and community detection.

— Dynamics of information and epidemics spreading: threshold and information cascade mod-
els.

— Network visualization algorithms: spring-like layouts, multidimensional scaling, Gephi.
¢ Collective intelligence.

— Recommender systems & Collaborative filtering

Prerequisites and course requirements

A basic understanding of programming that will allow you to manipulate data and implement basic al-
gorithms, using any programming language, is recommended but not required. A basic understanding
of statistics and algebra will help too.

CIS 4930 only: undergraduate students must have completed Data Structures (COP 4530, minimum grade:
C-) and Computer Logic Design (CDA 3201, minimum grade: C-) to enroll in this course.

Programming language

The “official” programming language of the course will be Python. We will use it during hands-on ses-
sions and for the coding assignments. We will use it in conjunction with Jupyter (formerly known as
IPython Notebook), an interactive programming environment. You are welcome to use any program-
ming language you like during the hackaton and for the final paper, but please be advised that neither
the instructor nor the TA(s) may be able to assist you with language-specific problems if you use a lan-
guage other than Python.

Textbooks and course materials

1. Bing Liu, “Web Data Mining: Exploring Hyperlinks, Contents, and Usage data.” (2nd Ed.) Springer.
ISBN: 978-3642194597.

IS Required textbook.
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2. Matthew A. Russell, “Mining the Social Web.” (2" Ed.) O'Reilly. ISBN: 978-1449367619.
IS Required textbook; freely available through USF Libraries!

3. Albert-La$zl6 Barabési, “Network Science.” (1% Ed.) Cambridge University Press. ISBN: 978-1107076266.

I Freely available at |http://barabasilab.neu.edu/networksciencebook/.

4. Mark Pilgrim, “Dive into Python.” (15t Ed.) Apress. ISBN: 978-1430224150.

I&r Freely available at |http://www.diveintopython.net/

5. Toby Segaran, “Programming Collective Intelligence.” (15t Ed.) O’Reilly. ISBN: 978-0596529321.
&= Not required. Alternative readings are provided.

The officially required textbooks for this course are (1) and (2), but (3) and (4) will be used too since they
are available for free. (5) is not required, even though there will be readings from it; alternative read-
ings will be available, see Liu’s book will provide insights on methods and approaches studied
throughout the course from a machine learning perspective; Russell’s will illustrate through examples
how to effectively design and make those methods work with Social Web data; The books by Barabasi
and Pilgrim are two free resources that we will exploit to gather additional material on networks and
Python programming; Segaran’s book gives additional recipes for using the different data mining meth-
ods, specifically for social media data.

For those who want to get more acquainted with Python, the following are so-called “cookbooks” —
technical texts that include short programming recipes. They are entirely optional. They do however pro-
vide beginners and advanced users alike with helpful materials.

1. Igor Milovanovi¢, “Python Data Visualization Cookbook.” (24 Ed.) Packt Publishing. ISBN: 978-
1784396695.

2. Cyrille Rossant, “Learning IPython for Interactive Computing and Data Visualization.” (2"?) Ed.)
Packt Publishing. ISBN: 978-1783986989.

3. Ratl Garreta and Guillermo Moncecchi, “Learning scikit-learn: Machine Learning in Python” (1%
Ed.) Packt Publishing. ISBN: 978-1783281930.

Grading

This is the (tentative) system that will be employed for grading;:

Component Weight Description

Participation 20%  Class participation, weekly presentation, and engagement. Attendance is
mandatory.

Assignments 20%  Five assignments on social Web data analysis and modeling.

Midterm exam  30%  Mid-term Hackathon (grading will be informed by a peer-review system).
Final exam 30%  Final project paper.

The following misconducts will automatically result in a zero weight for that component of the grade:
(1) failing to attend class on the day of your presentation; (2) failing to turn in the assignments by the
expected dates; (3) failing to attend meetings of your group’s Hackathon and/or final presentation; (4)
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failing to submit your final paper by the expected date. Extenuating circumstances will normally include
only serious emergencies or illnesses documented with a doctor’s note.

Course policies

Technology and classroom policies

Class participation and engagement are essential ingredients for success in your academic career. There
is a growing body of evidence that laptops and other technological devices are detrimental to the learn-
ing experience. Classes of this course, however, will feature two different styles of lectures: traditional-
style lectures, and hands-on coding sessions. Therefore, usage of electronic devices is regulated as fol-
lows:

Traditional-style lectures Laptops and tablets must be either turned off or in stand-by mode with the
lid closed. Exceptions will be granted, for note-taking purposes only, to those who cannot accommo-
date otherwise; please contact the instructor at the beginning of the semester to obtain a waiver. If you
are granted a waiver you must sit in the front rows of the classroom. No email, social media, games, or
other distractions will be accepted and will be treated as disruption to academic process (see below).

Hands-on coding sessions During these sessions it is strongly recommended that you use your laptop
for coding. If you do not have access to one, please contact the instructor for accommodations. No email,
social media, games, or other distractions will be accepted and will be treated as disruption to academic
process (see below).

& At all times Cellphones and other noise-making devices must be silenced (no vibrate mode). No

calls, messaging, email, social media, games, or other distractions will be accepted and will be treated as
disruption to academic process (see below).

Student expectations

Mandatory attendance Students will be expected to do all readings and assignments, and to attend all
meetings unless excused, in writing, at least 24 hours prior. Please arrive on time for all class meetings.

Academic Integrity of Students Academic integrity is the foundation of the University of South Florida
System’s commitment to the academic honesty and personal integrity of its university community. Aca-
demic integrity is grounded in certain fundamental values, which include honesty, respect, and fairness.
Broadly defined, academic honesty is the completion of all academic endeavors and claims of scholarly
knowledge as representative of one’s own efforts. The process for faculty reporting of academic miscon-
duct, as well as the student’s options for appeal, are outlined in detail in USF System Regulation 3.027
(http://www.usf.edu/undergrad/documents/academic-policies/lacademic-integrity-of-students.
pdf). The final decision on an academic integrity violation and related academic sanction at any USF
System institution shall affect and be applied to the academic status of the student throughout the USF
System, unless otherwise determined by the independently accredited institution.


http://www.usf.edu/undergrad/documents/academic-policies/1academic-integrity-of-students.pdf
http://www.usf.edu/undergrad/documents/academic-policies/1academic-integrity-of-students.pdf

Disruption to Academic Process Disruptive students in the academic setting hinder the educational
process. Disruption of the academic process is defined as the act, words, or general conduct of a student
in a classroom or other academic environment which in the reasonable estimation of the instructor: (a)
directs attention away from the academic matters at hand, such as noisy distractions, persistent, disre-
spectful or abusive interruption of lecture, exam, academic discussion, or general University operations,
or (b) presents a danger to the health, safety, or well-being of self or other persons.

Student Academic Grievance Procedures The purpose of these procedures is to provide all under-
graduate and graduate students taking courses within the University of South Florida System an op-
portunity for objective review of facts and events pertinent to the cause of the academic grievance. An
“academic grievance” is a claim that a specific academic decision or action that affects that student’s
academic record or status has violated published policies and procedures, or has been applied to the
grievant in a manner different from that used for other students.

Disability Access Students with disabilities are responsible for registering with Students with Disabil-
ities Services (SDS) (SVC 1133) in order to receive academic accommodations. SDS encourages students
to notify instructors of accommodation needs at least 5 business days prior to needing the accommoda-
tion. A letter from SDS must accompany this request.

Sexual Misconduct/Sexual Harassment Reporting USF is committed to providing an environment free
from sex discrimination, including sexual harassment and sexual violence (USF System Policy 0-004,
http://regulationspolicies.usf.edu/policies-and-procedures/pdfs/policy-0-004.pdf). The USF
Center for Victim is a confidential resource where you can talk about incidents of sexual harassment and
gender-based crimes including sexual assault, stalking, and domestic/relationship violence. This con-
fidential resource can help you without having to report your situation to either the Office of Student
Rights and Responsibilities (OSSR) or the Office of Diversity, Inclusion, and Equal Opportunity (DIEO),
unless you request that they make a report. Please be aware that in compliance with Title IX and under
the USF System Policy, educators must report incidents of sexual harassment and gender-based crimes
including sexual assault, stalking, and domestic/relationship violence. If you disclose any of these situ-
ations in class, in papers, or to me personally, I am required to report it to OSSR or DIEO for investiga-
tion. Contact the USF Center for Victim Advocacy and Violence Prevention: (813) 974-5757.

Religious observations Students who anticipate the necessity of being absent from class due to the ob-
servation of a major religious observance must provide notice of the date(s) to the instructor, in writing,
at the beginning of the term.

Learning activities

Readings & discussion

There will be readings to do before each class. At the beginning of each lecture (starting week 2), one
graduate student will hold a 10 min. presentation on one daily reading and moderate a 5 min. discus-
sion (open to both graduate and undergraduate students) about it. Undergraduate students may fill any
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empty presentation slots, if any is still available. The list of required readings is available at the end of
the syllabus.

Assignments

Throughout the course there will be 5 assignments to be carried out independently by each student. The
goal of these assignments is to allow you to track your own progresses and understand whether you are
grasping the essential concepts of the course. They will occur tentatively at the end of each of the five
parts the course plan (see Schedule). The assignments will consist of part “theory” (including material
from the mandatory readings) and part coding tasks. They will be based on topics, problems and ques-
tions discussed during class each week.

& Late assignments: you have 6 free late days for the entire course. For each extra late day (after the 6th
day that is), the score on that assignment will be reduced by 10%.

Mid-term hackathon

The mid-term exam will be a group-based hackathon (http://en.wikipedia.org/wiki/Hackathon). The
goal of this activity is to develop your intellectual, teamwork, and project management skills. Groups of
3-4 members will be formed (graduate student groups maximum 3) in advance of the mid-term. Each
group will work on a different problem approved by the instructor.

A list of problem topic will be made available in advance. Groups may also submit their own project
proposals no later than 3 days before the beginning of mid-term week. Project proposals will be subject
to approval. Proposal should be 1 page long and should include at least the following information:

Problem definition Clearly state what is the problem being solved.
Motivation Why is this problem relevant?

Approach How the group plans to solve the problem.

References Bibliographic references to at least one relevant related paper.

Proposals that fail to comply with this format may be rejected without review. The rules of the hackathon
will be released the week before the mid-term. Each group will receive a 15m slot for presentation of

their results, in which each member of the group is expect to discuss at least one critical task of the project.
The grading of the projects will be in part based on crowd-sourced ratings attributed by other fellow stu-
dents and submitted in anonymous form at the end of each presentation day.

Final project and paper

Each student will complete a final project and write a paper report about it. The project may be based on
the mid-term hackathon project. Text with other group members cannot be shared, figures/tables can be
shared when appropriate, and with proper credit attribution. Grading will be based on soundness (both

quality and quantity of original work).

A final paper will be expected. The paper will be at least 1,500 words (CIS 4930) and 3,000 words (CIS 6930).
It should include at least the following sections:
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Introduction Clearly state what is the problem being solved. Why is this problem relevant?

Methods How the student plans to solve the problem; clearly discuss the methods being used.

Results Discussion of results, findings, and any limitations; at least one figure or table should be present.
Discussion Related literature and conclusions.

References Bibliographic references.

Code CIS 6930 only: Link to GitHub repository with code and data for reproducing the results.

CIS 6930 only: Papers must be formatted using a conference template. The possibility to submit a joint
project report will be available for graduate students only (maximum 3 students per group). Please con-
tact the instructor in advance for approval of a joint project.

Schedule

Classes are Mondays and Wednesdays 2:00-3:15 p.m., room BSN 2205. The tentative schedule for the
semester is as follows:

Week Day  Topics Readings
PART 1: SUPERVISED LEARNING
1 Mon. Welcome to the course; introduction to supervised Domingos| (2012); Jones| (2014), WDM (§ 3.1)
learning
Wed. Eager vs lazy learning: Decision Trees, k-Nearest Lazer et al.{(2014), WDM (§ 3.2, 3.9)
Neighbors

2 Mon. Ensemble methods, bagging and boosting, classifica- Dhar| (2013), WDM (§ 3.3, 3.10)
tion performance evaluation

Wed. Hands-on session: mining Twitter Fan and Gordon|(2014), MtSW (Chap. 1, pp. 5-26),
Twitter API (https://dev.twitter.com/)
3 Mon. Labor day; no class Nuzzo| (2014), MtSW (Chap. 1, pp. 26—44)
Wed.  Hands-on session: mining Twitter Szabo and Huberman| (2010), PCI (Chap. 7, pp. 142-

165) or alternatively § 1.10 of the scikit-learn User
Guide at|http://scikit-learn.org/stable/user_
guide.html

PART 2: UNSUPERVISED LEARNING

4 Mon. Introduction to Unsupervised learning. Distance Vespignani| (2009, 2012), WDM (§ 4.1-4.3, pp. 133—
measures, K-means clustering 147)

Wed. Hands-on session: mining Twitter Kosinski et al|(2013) MtSW (Chap. 9, pp. 351-396)

5 Mon. Hierarchical clustering, dendrograms Liben-Nowell and Kleinberg| (2008), WDM (§ 4.34.5,
pp. 147-155)

Wed. Hands-on session: mining LinkedIn Schich et al.| (2014), MtSW (Chap. 3, pp. 89-132),
LinkedIn API (https://developer.linkedin.com/
apis)

6 Mon. Density-based clustering, clustering performance Rodriguez and Laio| (2014), WDM (§ 4.64.10,
evaluation pp- 155-165)
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Wed.  Hands-on session: mining LinkedIn Gastner and Newman| (2004), PCI (Chap. 3, pp. 29—
53) or alternatively § 2.3.1, 2.3.2, and 2.3.6 of the
scikit-learn User Guide at: http://scikit-1learn.
org/stable/user_guide.html
PART 3: TEXT & DOCUMENTS
7 Mon. Natural language processing, part-of-speech tagging i Cancho and Sol¢|(2001) WDM (§ 6.5), MtSW (§ 5.3—
5.5, pp. 190-222)
Wed. Sentiment Analysis, hands-on session: mining Yelp Golder and Macy| (2011), MtSW (Chap. 4, pp. 135-
180), Yelp Open Dataset (https://www.yelp.com/
dataset/documentation/main)
8  Mon. Topic modeling (2012), WDM (§ 6.7)
Wed. Hands-on session: mining Instagram |Centola| (]2010l |201 1b, Instagram API (http://
instagram.com/developer/)
9 Mon. Mid-term hackaton presentations
Wed. Mid-term hackaton presentations
PART 4: NETWORKS
10 Mon. Introduction to networks, statistical descriptors of Borgatti et al,| (2009); Lazer et al(2009), NS (Chap. 1-
networks 2)
Wed. Hands-on session: mining Facebook (2009) WDM (§ 7.1, 7.3-7.4), MtSW Chap. 7
(pp. 279-320) Facebook API (https://developers.
facebook. com/)
11 Mon. Network clustering |Mucha et a1.| (]2010[); |Rosvall and Bergstrom| (]2008[), NS
(Chap. 9), WDM (§ 7.5)
Wed. Hands-on session: mining Facebook |Dodds et a1.| (12003[), MtSW (Chap. 2, pp. 45-86)
12 Mon. Dynamics of information and epidemics spreading |Metaxas and Mustafaraj| d2012b NS (§ 10.1-10.3,
pp- 11-29)
Wed. Hands-on session: tutorial on Gephi [Bond et al.| (2012); [Kramer et al) (2014), NS (§ 10.4-
10.7, pp. 30-58), Gephi Wiki (https://wiki.gephi.
org/index.php/Main_Page)
13 Mon. Network visualization algorithms |Aral and Walker| (2012); Muchnik et al.|(2013), PCI
(Chap. 12, pp. 300-302) (MDS) or alternatively
§ 2.2.8 of the scikit-learn User Guide at: |http:
//scikit-learn.org/stable/user_guide.html
Wed. Hands-on session: tutorial on Gephi |Cranda11 et a1.| (12010[); Liben-Nowell et al.| (12005[)
PART 5: COLLECTIVE INTELLIGENCE
14 Mon. Recommender systems: collaborative filtering algo- |K0ren| (12010[); Schafer et a1.| (12007[), WDM (§ 12.4)
rithm
Wed. Recommender systems: Non-negative Matrix Factor-  [Lee and Seung| (1999), PCI (Chap. 10, pp. 226-249) or
ization algorithm alternatively § 2.5.6 of the scikit-learn User Guide at
http://scikit-learn.org/stable/user_guide.html
15 Mon. Project presentations
Wed. Project presentations
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16 Mon. Final project reports due on Canvas (11:59 p.m. ET)

Reading list

& All papers will be made avaiable on the course website at http://glciampaglia.com/teaching/cis4930-6930/
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