
INFO6945: Doctoral Seminar in Information Issues

Spring, 2021

Instructor: Junhua Ding, Ph.D. Time: Saturday: 9:00am - 12:00pm
Email: junhua.ding@unt.edu Place: Zoom/Frisco Hall Park A161
Office: Discovery Park E292G Phone: (940)565-2186

Course Pages

1. Course management: Canvas: https://unt.instructure.com/

2. Online lecture delivering: Zoom: https://unt.zoom.us

3. Face-to-face lecture: Place: Frisco Hall Park A161. Date: 1/16/21, 2/13/21, 3/27/21

Office Hours:

Formal Catalog Course Description

Discussion of general issues and specific research efforts in information science and related fields by
faculty, students and guests. Presentation of dissertation proposals and completed dissertations by students.

Textbooks

No textbook. Reading materials will be assigned in the beginning of the class. Please see a list of
recommended readings in Appendix.

Prerequisite

(Informal) This course is only open to PHD students who have taken INFO 6000 and INFO 6940. If you
have not taken INFO 6000 and INFO 6940, it is better you take this class next year.

Software

The following software and computing environments might be used in this course.

• TensorFlow, PyTorch, Google Colab, Python Jupyter Notebook, JupyterLab, Python Frameworks
such as NumPy, SciPy, Pandas; Microsoft Excel; MySQL.

Objectives

Through a semester-long reading, writing, and discussion, students will be able to:

1. Define information science, including its important concepts, scope, sub areas, and relevance to other
disciplines;

2. Define data science, including its important concepts, scope, sub areas, processes, and relevance to
other disciplines;

3. Describe and present one or more important information problems or data science problems that are
currently investigated in the broad field of information science and data science;
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4. Prepare professional presentations and interactions for academic conferences;

5. Develop professional curriculum vitae and skills for job seeking in academics and industry;

6. Develop or improve critical thinking skills as an information and data sciences scholar;

7. Develop or improve scholarly reading and writing skills.

To achieve the above learning objectives, each student is expected to spend at least 12 hours of off-classroom
work. Students with insufficient reading and writing preparations are expected to spend more time on reading
and writing.

Topics

The following is the tentative schedule with the covered topics. Actual schedule may be adjusted ac-
cording to progress:

1. Introduction (Syllabus, Academic Integrity, Information Science Overview, and Data Science Overview)

2. Information Science and Data Science Conferences, Journals and Publications; Term Project, PhD
Life and Proposals. Weekly Assignment 1: Term Project Proposal

3. Information Science: Concepts, Approaches, and Applications. Weekly Assignment 2

4. Information Issues: Information Access, Seeking, and Retrieval. Weekly Assignment 3

5. Information Issues: Knowledge Representation and Reasoning. Weekly Assignment 4

6. Information Issues: Information Society.

7. Data Science Issues: Concepts, Processes, Tools and Applications. Weekly Assignment 5

8. Data Science Issues: Data Curation. Weekly Assignment 6

9. Data Science Issues: Data Analysis. Weekly Assignment 7

10. Data Science Issues: Machine Learning. Weekly Assignment 8

11. Data Science Issues: Data Visualization. Weekly Assignment 9

12. Data Science Issues: Data Quality. Weekly Assignment 10

13. Data Science Issues: Data Security and Privacy, Weekly Assignment 11.

14. Data Science Issues: Ethical Issues. Term Paper Due.

Grading Policy Students are required to attend the class on time, complete all assignments, projects, and

readings on time. Grading will be based on assignments to be assigned as the course proceeds.

Grades will be computed as follows:

• Weekly Reading and Writing Assignments: 40%

• Presentations: 20%

• Attendance and Participation: 15%

• Term Paper: 25

• Grading Scale: A: 90-100; B: 80-89; C: 70-79; D: 60-69; F: 59 or below.
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All assignments, projects, and term paper requirements are post in Canvas, and students are required to
uploaded their work into Canvas. Late submission of work will be graded with reduced points (20% reduction
of total points for each day delay). The final grade is calculated based on grade points of assignments,
presentation, term paper, Attendance and Participation.

• Class Attendance and Participation (15%). Students are required to attend each class meeting and
actively participate in discussions and/or presentations. Prior to the meeting, please prepare your
questions that may result from the weekly assignments, other readings, or experience for discussion.

• Weekly Reading and Writing Assignments (40%) Students will have weekly assignments. Most of them
will be critical literature review. The specification of critical literature review will be discussed in the
class, and students are required to submit the review and participate the discussion of the review in
the class.

• Presentation (20%) Each student will be required to pick a topic, select up to 3 readings for the class,
lead a discussion of that topic in class for 45 minutes, and write a report regarding the topic. The
topics will be discussed in the first class. Students will pick his/her topic by the end of the second
week. Specification will be discussed in the first class.

• Term Paper (25%. The proposal 5%, the final report 20%) Each student will submit a term paper that
addresses an information or data problem assigned or negotiated with the instructor. Each student
needs submit a term project proposal by Week Three (3). This paper should have a new topic different
from the students’ previous doctoral class assignments. We will discuss the topics for the term paper
in class. A topic will be determined for each student in the first two weeks. Specification for the Term
Paper will be available by Week Three (3) of the Semester.

Incomplete

A grade of incomplete (I) will be given only for a justifiable reason (such as a serious illness or military
service) and only if you are passing the course. It is your responsibility to contact the instructor to request
an incomplete and discuss requirements for completing the course. If you do not remove the incomplete
within the timeframe agreed upon with the instructor or within one calendar year, you will receive a grade of
an F. Please refer to http://essc.unt.edu/registrar/academic-record-incomplete.html for more information.

Withdrawal

A grade of withdraw (W) or withdraw-failing (WF) will be given depending on your participation and
grades to date. If you simply disappear and do not file a formal UNT withdrawal form, you may receive a
grade of an F.

Teaching Philosophy

My philosophy of teaching is that the teacher and the students engage in learning in a stimulating
environment where we grow mentally, emotionally, and socially together. I am committed to work with
students and create an atmosphere where students can meet their full potentials. Students are invited to
share their ideas and take challenges. Most of the classes are considered challenging, as I do demand students
to work hard, think hard, and take challenges. As a seminar course at Ph.D. level, this class requires active
participation of students in class discussions. The instructors will lead the discussions with questions. Guest
speakers are invited to interact with students.

Technical Assistance

UIT Help Desk: http://www.unt.edu/helpdesk/index.htm. The University of North Texas provides
student technical support in the use of Zoom and Canvas and supported resources. The student help desk
may be reached at:

http://www.unt.edu/helpdesk/index.htm
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• Email: helpdesk@unt.edu

• Phone: 940.565-2324

• In Person: Sage Hall, Room 130

Hours

• Monday-Thursday 8am-midnight

• Friday 8am-8pm

• Saturday 9am-5p

• Sunday 8am-midnight

Canvas technical requirements: https://clear.unt.edu/supported-technologies/canvas/requirements

Minimal Technical Skills and Resources Needed

Each student should be able to access computers that have environment for running and developing
Python programs with databases Microsoft Excel and mySQL. Google Colab ( https://colab.research.
google.com/) is a recommended environment for developing course projects and running sample codes from
the textbook.

Communication

Students can email their questions to the instructor and the teacher assistant (TA). They are also
encouraged to talk to the instructor and TA during the office hours. Emails are normally respond within
24 hours, and all assignments, quizzes, projects, and papers should be graded within 10 days after the
submission deadline.

ADA Statement

The University of North Texas makes reasonable academic accommodation for students with disabilities.
Students seeking reasonable accommodation must first register with the Office of Disability Accommodation
(ODA) to verify their eligibility. If a disability is verified, the ODA will provide you with a reasonable
accommodation letter to be delivered to faculty to begin a private discussion regarding your specific needs
in a course. You may request reasonable accommodations at any time, however, ODA notices of reasonable
accommodation should be provided as early as possible in the semester to avoid any delay in implementation.
Note that students must obtain a new letter of reasonable accommodation for every semester and must meet
with each faculty member prior to implementation in each class. Students are strongly encouraged to deliver
letters of reasonable accommodation during faculty office hours or by appointment. Faculty members have
the authority to ask students to discuss such letters during their designated office hours to protect the
privacy of the student. For additional information see the Office of Disability Accommodation website at
http://www.unt.edu/oda. You may also contact them by phone at 940.565.4323.

Class Policy

• Prohibition of Discrimination, Harassment, and Retaliation: As members of the UNT com-
munity, we have all made a commitment to be part of an institution that respects and values the
identities of the students and employees with whom we interact. UNT does not tolerate identity-based
discrimination, harassment, and retaliation. According UNT Policy 16.004, UNT prohibits discrimi-
nation and harassment because of race, color, national origin, religion, sex, sexual orientation, gender
identity, gender expression, age, disability, genetic information, veteran status, or any other char-
acteristic protected under applicable federal or state law in its application and admission processes;
educational programs and activities; employment policies, procedures, and processes; and university

https://colab.research.google.com/
https://colab.research.google.com/
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facilities. The University takes active measures to prevent such conduct and investigates and takes
remedial action when appropriate.

• Attendance Policy: You are expected to attend class on time via Zoom. You are responsible for
announcements and assignments given in class. If you miss a class, it is up to you to obtain notes and
any other information that was provided in the class. Those who do not attend class or review the
recorded lectures in a timely manner can count on doing poorly in this course.

• Academic Integrity Policy: Academic Integrity Standards and Consequences. According to UNT
Policy 06.003, Student Academic Integrity, academic dishonesty occurs when students engage in be-
haviors including, but not limited to cheating, fabrication, facilitating academic dishonesty, forgery,
plagiarism, and sabotage. A finding of academic dishonesty may result in a range of academic penalties
or sanctions ranging from admonition to expulsion from the University.

Students caught cheating or plagiarizing will receive a “0” for that particular assignment or exam (or
specify alternative sanction, such as course failure). Additionally, the incident will be reported to the
Office of Student Rights and Responsibilities, which may impose for further penalty. According to
the UNT catalog, the term “cheating” includes, but is not limited to: (a). use of any unauthorized
assistance in taking quizzes, tests, or examinations; (b). dependence upon the aid of sources beyond
those authorized by the instructor in writing papers, preparing reports, solving problems, or carrying
out other assignments; (c). the acquisition, without permission, of tests or other academic material
belonging to a faculty or staff member of the university; (d). dual submission of a paper or project, or
resubmission of a paper or project to a different class without express permission from the instructor(s);
or (e). any other act designed to give a student an unfair advantage. The term “plagiarism” includes,
but is not limited to: (a). the knowing or negligent use by paraphrase or direct quotation of the
published or unpublished work of another person without full and clear acknowledgment; and (b). the
knowing or negligent unacknowledged use of materials prepared by another person or agency engaged
in the selling of term papers or other academic materials.

• Emergency Notification & Procedures: UNT uses a system called Eagle Alert to quickly notify
students with critical information in the event of an emergency (i.e., severe weather, campus closing,
and health and public safety emergencies like chemical spills, fires, or violence). In the event of a
university closure, please refer to Blackboard for contingency plans for covering course materials.

• APA Style: When doing the assignment, it is important to provide details of all the sources of
information that you have used to prepare your work. All written assignments should follow APA
(American Psychological Association) style to ensure that all sources are cited completely, correctly,
and with consistency. The purpose of APA style is to (a). give credit to the author whose ideas or
research you have used, (b). provide the exact location for sources of information used in the text of
your paper, and (c). enable your reader to verify information you have provided or to explore your
topic in greater depth. Consult the Publication Manual of the American Psychological Association,
6th edition.

• Acceptable Student Behavior: Student behavior that interferes with an instructor’s ability to
conduct a class or other students’ opportunity to learn is unacceptable and disruptive and will not
be tolerated in any instructional forum at UNT. Students engaging in unacceptable behavior will be
directed to leave the classroom and the instructor may refer the student to the Center for Student
Rights and Responsibilities to consider whether the student’s conduct violated the Code of Student
Conduct. The university’s expectations for student conduct apply to all instructional forums, including
university and electronic classroom, labs, discussion groups, field trips, etc. The Code of Student
Conduct can be found at deanofstudents.unt.edu/conduct.

• Access to Information - Eagle Connect: Students’ access point for business and academic services
at UNT is located at: my.unt.edu. All official communication from the University will be delivered to

deanofstudents.unt.edu/conduct
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a student’s Eagle Connect account. For more information, please visit the website that explains Eagle
Connect and how to forward e-mail: eagleconnect.unt.edu/

• Student Evaluation Administration Dates: Student feedback is important and an essential part
of participation in this course. The student evaluation of instruction is a requirement for all organized
classes at UNT. The survey will be made available during weeks 13, 14 and 15 [insert administration
dates] of the long semesters to provide students with an opportunity to evaluate how this course is
taught. Students will receive an email from ”UNT SPOT Course Evaluations via IASystem Notifica-
tion” (no-reply@iasystem.org) with the survey link. Students should look for the email in their UNT
email inbox. Simply click on the link and complete the survey. Once students complete the survey
they will receive a confirmation email that the survey has been submitted. For additional information,
please visit the SPOT website at http://spot.unt.edu/ or email: spot@unt.edu.

• Sexual Assault Prevention: UNT is committed to providing a safe learning environment free of
all forms of sexual misconduct, including sexual harassment sexual assault, domestic violence, dating
violence, and stalking. Federal laws (Title IX and the Violence Against Women Act) and UNT poli-
cies prohibit discrimination on the basis of sex, and therefore prohibit sexual misconduct. If you or
someone you know is experiencing sexual harassment, relationship violence, stalking, and/or sexual
assault, there are campus resources available to provide support and assistance. UNT’s Survivor Ad-
vocates can assist a student who has been impacted by violence by filing protective orders, completing
crime victim’s compensation applications, contacting professors for absences related to an assault,
working with housing to facilitate a room change where appropriate, and connecting students to other
resources available both on and off campus. The Survivor Advocates can be reached at SurvivorAdvo-
cate@unt.edu or by calling the Dean of Students Office at 940-565- 2648. Additionally, alleged sexual
misconduct can be non-confidentially reported to the Title IX Coordinator at oeo@unt.edu or at (940)
565 2759.

• Use of Student Work: A student owns the copyright for all work (e.g. software, photographs,
reports, presentations, and email postings) he or she creates within a class and the University is not
entitled to use any student work without the student’s permission unless all of the following criteria
are met:

– The work is used only once.

– The work is not used in its entirety.

– Use of the work does not affect any potential profits from the work.

– The student is not identified.

– The work is identified as student work.

If the use of the work does not meet all of the above criteria, then the University office or department
using the work must obtain the student’s written permission.

eagleconnect.unt.edu/
http://spot.unt.edu/
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Appendix: Reading List (Recommended)

Information Science

1. Shannon, C. E. (2001). A mathematical theory of communication. ACM SIG MOBILE mobile com-
puting and communications review, 5(1), 3-55.

2. Belkin, N. J., & Croft, W. B. (1992). Information filtering and information retrieval: Two sides of the
same coin? Communications of the ACM, 35(12), 29-38.

3. Clarke, C. L., Kolla, M., Cormack, G. V., Vechtomova, O., Ashkan, A., Büttcher, S., & MacKinnon,
I. (2008). Novelty and diversity in information retrieval evaluation. In Proceedings of the 31st annual
international ACM SIGIR conference on Research and development in information retrieval pp. 659-
666.

4. Kobayashi, M., & Takeda, K. (2000). Information retrieval on the web. ACM Computing Surveys
(CSUR), 32(2), 144-173.

5. Wang, R. Y., & Strong, D. M. (1996). Beyond accuracy: What data quality means to data consumers.
Journal of management information systems, 12(4), 5-33.

6. Saracevic, T. (1975). Relevance: A review of and a framework for the thinking on the notion in
information science. Journal of the American Society for information science, 26(6), 321-343.

7. Brancheau, J. C., & Wetherbe, J. C. (1987). Key issues in information systems management. MIS
quarterly, 23-45.

8. Pettigrew, K. E., & McKechnie, L. (2001). The use of theory in information science research. Journal
of the American society for information science and technology, 52(1), 62-73.

9. McKechnie, L., & Pettigrew, K. E. (2002). Surveying the use of theory in library and information
science research: A disciplinary perspective.

10. Franklin, M., Halevy, A., & Maier, D. (2005). From databases to dataspaces: a new abstraction for
information management. ACM Sigmod Record, 34(4), 27-33.

11. Bouthillier, F., & Shearer, K. (2002). Understanding knowledge management and information man-
agement: the need for an empirical perspective. Information research, 8(1), 8-1.

12. Appari, A., & Johnson, M. E. (2010). Information security and privacy in healthcare: current state
of research. International journal of Internet and enterprise management, 6(4), 279-314.

13. Buckland, M. (2012). What kind of science can information science be? Journal of the American
Society for Information Science and Technology, 63(1), 1-7.

14. Holland, G. A. (2008). Information science: an interdisciplinary effort? Journal of Documentation.

15. Rowley, J. (2007). The wisdom hierarchy: Representations of the DIKW hierarchy. Journal of Infor-
mation Science, 33(2), 163–180. https://doi.org/10.1177/0165551506070706

16. Yerkey, A. N. (1991). Information as thing. Journal of the American Society for Information Science,
42(10), 758–758. https://doi.org/10.1002/(SICI)1097-4571(199112)42:10<758::AID-ASI11>

3.0.CO;2-4

17. Yu, L. (2015). Back to the fundamentals again: A redefinition of information and associated LIS
concepts following a deductive approach. Journal of Documentation, 71(4), 795–816. https://doi.

org/10.1108/JD-12-2014-0171

https://doi.org/10.1002/(SICI)1097-4571(199112)42:10<758::AID-ASI11>3.0.CO;2-4
https://doi.org/10.1002/(SICI)1097-4571(199112)42:10<758::AID-ASI11>3.0.CO;2-4
https://doi.org/10.1108/JD-12-2014-0171
https://doi.org/10.1108/JD-12-2014-0171
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18. Buckland, M. (January 01, 1999). The landscape of information science: The American Society for
Information Science at 62. Journal of the American Society for Information Science, 50, 11, 970-974.

19. Bawden, D., & Robinson, L. (2016). Information and the gaining of understanding. Journal of
Information Science, 42(3), 294–299. https://doi.org/10.1177/0165551515621691

20. Oetzel, M. C., & Spiekermann, S. (2014). A systematic methodology for privacy impact assessments:
A design science approach. European Journal of Information Systems, 23(2), 126-150. doi:http:

//dx.doi.org/10.1057/ejis.2013.18

21. Ju, B. (2007). Does Domain Knowledge Matter: Mapping Users’ Expertise to Their Information In-
teractions. Journal of the American Society for Information Science & Technology, 58(13), 2007–2020.
https://doi.org/10.1002/asi.20680

22. Joyce L. Ogburn, The Imperative for Data Curation, Libraries and the Academy, Volume 10, Number
2, April 2010, pp. 241-246. DOI:10.1353/pla.0.0100

23. Marie Caroline Oetzel, and Sarah Spiekermann, A systematic methodology for privacy impact assess-
ments: a design science approach, European Journal of Information Systems (2014) 23, 126–150.

24. Sille Obelitz Søe, (2018) Algorithmic detection of misinformation and disinformation: Gricean per-
spectives, Emerald Insight at: www.emeraldinsight.com/0022-0418.htm

25. Ginger Zhe Jin, ARTIFICIAL INTELLIGENCE AND CONSUMER PRIVACY, NBER WORKING
PAPER SERIES, NATIONAL BUREAU OF ECONOMIC RESEARCH, Working Paper 24253. http:
//www.nber.org/papers/w24253

26. Alessandro Acquistiy, Curtis Taylorz, and Liad Wagmanx, The Economics of Privacy, Journal of
Economic Literature, Vol. 52, No. 2, 2016, Sloan Foundation Economics Research, Paper No. 2580411.

27. Fawei B., Pan J.Z., Kollingbaum M., Wyner A.Z. (2018) A Methodology for a Criminal Law and
Procedure Ontology for Legal Question Answering. In: Ichise R., Lecue F., Kawamura T., Zhao D.,
Muggleton S., Kozaki K. (eds) Semantic Technology. JIST 2018. Lecture Notes in Computer Science,
vol 11341. Springer, Cham. https://doi.org/10.1007/978-3-030-04284-4_14

Data Science

1. Iyad Rahwan, et al. Machine behaviour, Nature, April 2019, vol.568, https://doi.org/10.1038/
s41586-019-1138-y

2. Corbett-Davies, Sam & Goel, Sharad. (2018). The Measure and Mismeasure of Fairness: A Critical
Review of Fair Machine Learning.

3. Magnus Englander, The Interview: Data Collection in Descriptive Phenomenological Human Scientific
Research, Journal of Phenomenological Psychology 43 (2012) 13–35.

4. L. Zhang, S. Wang, B. Liu, Deep Learning for Sentiment Analysis: A Survey, arXiv:1801.07883. 2018.

5. Kexin Pei, Yinzhi Cao, Junfeng Yang, Suman Jana, DeepXplore: Automated Whitebox Testing of
Deep Learning Systems, arXiv:1705.06640. 2017

6. Chenguang Wang, Xiao Liu, Dawn Song, LANGUAGE MODELS ARE OPEN KNOWLEDGE GRAPHS,
arXiv:2010.11967v1. 2020

7. Zexuan Zhong Danqi Chen, A Frustratingly Easy Approach for Joint Entity and Relation Extraction,
arXiv:2010.12812v1. 2020

https://doi.org/10.1177/0165551515621691
doi:http://dx.doi.org/10.1057/ejis.2013.18
doi:http://dx.doi.org/10.1057/ejis.2013.18
https://doi.org/10.1002/asi.20680
DOI: 10.1353/pla.0.0100
www.emeraldinsight.com/0022-0418.htm
http://www.nber.org/papers/w24253
http://www.nber.org/papers/w24253
https://doi.org/10.1007/978-3-030-04284-4_14
https://doi.org/10.1038/s41586-019-1138-y
https://doi.org/10.1038/s41586-019-1138-y
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8. David Bau, Jun-Yan Zhu, Hendrik Strobelt, Agata Lapedriza, Bolei Zhou, and Antonio Torralba,
Understanding the Role of Individual Units in a Deep Neural Network, arXiv:2009.05041v1, 2020

9. Ting Chen, Simon Kornblith, Kevin Swersky, Mohammad Norouzi, Geoffrey Hinton, Big Self-Supervised
Models are Strong Semi-Supervised Learners, arXiv:2006.10029v2. 2020

10. Chuanqi Tan, Fuchun Sun, Tao Kong, Wenchang Zhang, Chao Yang, and Chunfang Liu, A Survey on
Deep Transfer Learning, arXiv:1808.01974v1. 2018

11. Donatella Firmani, Massimo Mecella, Monica Scannapieco, Carlo Batini, On the Meaningfulness of
“Big Data Quality”, Data Sci. Eng. (2016) 1(1):6–20, DOI10.1007/s41019-015-0004-7

12. Joy Buolamwini, Timnit Gebru, Gender Shades: Intersectional Accuracy Disparities in Commercial
Gender Classification, Proceedings of Machine Learning Research 81:1(15), 2018

13. Bin Yu, and Karl Kumbier, Veridical Data Science, arXiv:1901.08152v5,2019.

14. Shervin Minaee, et al., Deep Learning Based Text Classification: A Comprehensive Review, arXiv:2004.03705v1,
2020.

15. Eric Breck, Neoklis Polyzotis, Sudip Roy, Steven Euijong Whang, Martin Zinkevich, DATA VALIDA-
TION FOR MACHINE LEARNING, Proceedings of the 2nd SysML Conference, 2019.

16. Jie M. Zhang, Mark Harman, Lei Ma, Yang Liu, Machine Learning Testing: Survey, Landscapes and
Horizons, arXiv:1906.10742v2, 2019.

17. Q. LI, A Survey on Text Classification: From Shallow to Deep Learning, arXiv:2008.00364v2, 2020.

18. Hao Zhang, Jie Wang, An Unsupervised Semantic Sentence Ranking Scheme for Text Documents,
arXiv:2005.02158v1, 2020.

19. Andrew GELMAN, Exploratory Data Analysis for Complex Models, Journal of Computational and
Graphical Statistics, Volume 13, Number 4, Pages 755–779, DOI:10.1198/106186004X11435

20. W. James Murdocha, Chandan Singhb, Karl Kumbiera, Reza Abbasi-Aslb, and Bin Yu, Definitions,
methods, and applications in interpretable machine learning, PNAS, www.pnas.org/cgi/doi/10.

1073/pnas.1900654116. 2019

21. Bhaskar Mitra, Nick Craswell, Neural Models for Information Retrieval, arXiv:1705.01509v1, 2017

22. Lingfei Wu1, Dashun Wang, & James A. Evans1, Large teams develop and small teams disrupt science
and technology, Nature, https://doi.org/10.1038/s41586-019-0941-9, 2019.

23. Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova, BERT: Pre-training of Deep Bidi-
rectional Transformers for Language Understanding, arXiv:1810.04805v2, 2018.

24. William S. Cleveland, Robert McGill, Graphical Perception: Theory, Experimentation, and Applica-
tion to the Development of Graphical Methods, Journal of the American Statistical Association, Vol.
79, No. 387. (Sep., 1984), pp. 531-554.

25. Ivan Herman, Guy Melançon, and M. Scott Marshall, Graph Visualization and Navigation in Infor-
mation Visualization: a Survey, IEEE Transactions on Visualization and Computer Graphics, vol. 6,
no. 1, pp. 24-43, Jan.-March 2000, doi:10.1109/2945.841119.
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