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MGMT 635-853 - DATA MINING&ANAL FOR MANAGERS

Course Information

Course Number: MGMT 635-853

Course Title: MGMT 635 - DATA MINING&ANAL FOR MANAGERS

Instructor: Dantong Yu

Email: dtyu@njit.edu

Office hours: Wednesday 7:00-9:00 PM

https://njit-edu.zoom.us/j/94143384354?pwd=UUpaUzhBTER3aSt0eUSmMONJKOR3dz09
Meeting ID: 941 4338 4354 Passcode: 404564

TA Office Hours: Thursday 12:00-1:00PM

https://njit-edu.zoom.us/j/99456169319?pwd=enVtLZMOWTRuZ01PY VNuMFkwMWx57z09

Course Description

This course provides an in-depth study of data mining and analysis, focusing on business
applications. As business becomes increasingly complex and globalized, and competitiveness
grows in most industries, managers must make better and faster decisions using available data.
Data mining is an approach that uses powerful tools and techniques to unlock the value inherent
in available organizational and external data. Data mining and analytics now routinely help
organizations uncover hidden patterns and correlations in data and leverage these insights to
improve all business decision-making.

This class is an introduction to the fundamental concepts of data science. You need not be a
fluent programmer, but you must have some basic understanding of Python Programming to take
this class.

The practice-oriented course develops the required skills to conduct data mining in different
industries. Students will better understand the techniques for data mining and analysis as well as
gain hands-on knowledge of contemporary tools used for data mining.



This course is designed to enhance students' understanding of key concepts, approaches, and
techniques for data mining. The learning materials offer technical depth to help students grasp
the workings of data mining technologies. The course covers data mining processes, methods,
and techniques, as well as the role and management of data, tools and metrics, text and web
mining, sentiment analysis, and integration with Big Data.

Textbook and Materials

Required Textbook

[DSB] Data Science for Business What You Need to Know about Data Mining and
Data-Analytic Thinking, By Foster Provost and Tom Fawcett, Publisher: O'Reilly Media.
ISBN-13: 978-1449361327, ISBN-10: 1449361323. You can order it from Amazon

[RDM] Real-World Data Mining: Applied Business Analytics and Decision Making. Delen, D.
(2015).Upper Saddle River, NJ: Pearson. ISBN 9780133551075, you can order it from Amazon.

[Chapter 10 of ISLP] You only need to read Chapter 10 of An Introduction to Statistical
Learning with Applications in Python for Deep Learning. We will teach you to use Deep
Learning to solve your project and exam questions. The remaining chapters will be
supplementary material. Note that this textbook is online OpenText Book, No Purchase is Needed.

Supplementary Material (Online OpenText Books, No Purchase is Needed)

[MMD] Mining of Massive Datasets: Jure Leskovec, Anand Rajaraman, Jeff Ullman,
Download URL: http://www.mmds.org/

[ISLP] An Introduction to Statistical Learning with Applications in Python, Third Edition,
Authors: James, G., Witten, D., Hastie, T., Tibshirani, R.

https://hastie.su.domains/ISLP/ISLP website.pdf

REQUIRED: Python

Please note that this class is not a language class. It provides some basic help on Python
Programming. You do not need to be fluent in Python programming. It will be sufficient if you
can read and understand some simple Python code, understand and modify the code as
appropriate to fit your project requirements (in the second project). Because we will deliver



some course material in Python, you might need to warm up your Python to a moderate level.
Getting started earlier is always a good idea!

Students have some Python programming background or want to learn Python and open-source
software in data science.

Python: Learning Python in two days (https://developers.google.com/edu/python/)

Scikit Learning: Machine Learning in Python

[Python https://ipython.org/
You can download all the above Python stuff at this site!

From this semester, we will go to Cloud for Python stuff: some reading material (How to import
data into Google Cloud (internal link))

Course Outcomes

After taking this course, you should have improved substantially in the following three
dimensions. One pragmatic way to think about this is that you will do remarkably better in a
data-science-oriented interview, where these three dimensions are the most important. (This is
so whether you are the interviewer or the interviewee.) The three dimensions are: first of all,
you will approach (business) problems data-analytically. Think carefully & systematically about
whether & how data can improve performance, to make better-informed decisions for
management, marketing, investment, etc. You will also be able to interact competently on the
topic of data science and analytics. Know the fundamental principles of data science that are the
basis for data mining processes, machine learning algorithms & analytics systems. Understand
these well enough to work on data science projects and interact with everyone involved.
Envision new opportunities. You will have hands-on experience in mining data and be prepared
to follow up on ideas or opportunities and prepare pilot studies. You can

1. Identify business applications of data mining in an organization.

2. Apply the concepts, methodologies, and data mining frameworks to help organizations
gain a competitive advantage.
3. Collect, organize, and analyze large data sets for useful business understanding.

4. Utilize techniques in emerging areas of web mining and text mining to provide practical
business intelligence.



5. Use data mining tools and techniques to provide support in organizational
decision-making that is descriptive, predictive, and prescriptive.

6. Cccvommunicate the results of data mining and recommendations of actions to an
organization’s management effectively.

7. Develop and apply critical thinking, problem-solving, and decision-making skills for data
mining and analysis.

8. Attain practical skills in using commercial software to solve real-world data mining
problems.

9. Get to know the practical skills of using open-source machine learning tools
(Scikit-learning) to solve real-world data mining problems.

Prerequisites

This course is not a computer science data mining and machine learning class. You do not have
to be a fluent programmer to take this course. You need to understand basic statistics (mean,
variance, standard error, F-test, p-value), and you are willing to work with some software
packages. We do not assign individual projects. Do not worry about your software
programming skills. We only have two group projects that need writing, programming,
implementation, and evaluation. The key is to team up with someone who has complementary
skills and background and work on group projects. Based on your input, I will assign initial
groups with mixed experience to ensure sufficient knowledge and skills in each group. You are
evaluated based on teamwork and active participation.

Grading

Grade Scale

A [90,100]
B+ [85, 90)
B [80, 85)
C+ [75, 80)
C [65, 75)
F [0, 65)

Grades will be based on the following task distribution:
Forum Participation 10%




Homework (Quiz) 10%

Lab Assignments _ 10%
Group Project 1: Credit rating prediction 15%
Group Project 2: Lending club 20%
Midterm 15%
Final 20%

Commitment Requirement

Please note that this course is technical-oriented. You are required to work in groups to
implement projects. You are expected to spend as much time as possible practicing the concepts
and techniques from the textbook. Machine learning and data mining cover a significant amount
of knowledge (some of it is difficult) within one semester. I expect that you try your best and
sometimes work beyond your comfort zone. By taking this online course, you are expected to
spend as much effort as you expect in the face-to-face course. Indeed, I do care about what you
learn in a semester while paying less attention to the grade! In this class, we will use Python to
learn and practice the basic concepts from the textbook. I believe that all students, regardless of
whether you are in business major, management major, or information major, In this new era of
data mining and machine learning, we must know the Python programming language.

Special Notes on Group Project Assignments

Please note that all projects are GROUP projects. The number of group members is 3. If all
members contribute, your actual workload during the semester should be about 1/3 of the tasks in

any project.

Here are some reasons why these group assignments are essential for you, besides the fact that
they are assigned.

e They allow you to study a topic important to the field of data mining and machine
learning. In so doing, you come across many sources of information that may be useful to
you later on.

e You will practice synthesizing material and information from many sources in an original
manner that should form a well-written and persuasive document.

e Since these assignments are in a group/project setting, you will get useful experience in
working as a team, which involves, among others, sharing responsibilities, getting to a



consensus, and compromising.

e Since the completed assignment has a due date, you will learn how to work with team
members and meet deadlines.

Students should form teams of three or four members ( four members are the maximum) as soon
as possible for the group assignments. You may use the forum created in the course canvas site to
interact and form groups. Once this is done, have one individual — who will be the team leader
and contact person — post the name of the group members in that forum. I take group
assignments very seriously. All members of the group must participate and contribute equally to
all aspects of the assignments. The group will receive one grade for the project, so all members
must agree on all the details of the assignment before it is submitted.

Course Schedule

Dates Module

W1 (9/5) Course Overview and Introduction

W2 (9/11) Module 1. Introduction to Data Mining

W3 (9/18) Module 2. Introduction to Predictive Modeling (Chapters: DSB-2, RDM-2)

W4 (9/25) Module 3. The Data Mining Process, Example: CRISP-DM (Chapter: RDM-3)

W5 (10/2) Module 4. Supervised Segmentation, Example: Decision Tree (Chapters: DSB-3,
RDM-4, ISLP-8)

W6 (10/9) Module 5. Discriminant Functions (Chapters: DSB-4, RDM-5)

W7 (10/16) Module 6. Overfitting and Its Avoidance (Chapter: DSB-5)

W8 (10/23)  Module 7. Decision Analytic Thinking (Chapter DSB-7)

W9 (10/30) Midterm [Online exam please take anytime between Oct/30-November/5

Midnight, Midterm exam will include questions that are similar to knowledge point

checking quizzes and some simple essay (concept) questions, please be sure you need to

provide answer to essay questions because they usually have more points and partial

credits]

W10 (11/6)  Module 8. Visualizing Model Performance (Chapter DSB-8)

W11 (11/13) Module 9. Evidence and Probabilities, Example: Naive Bayes Model (Chapter:
DSB-9)

W12 (11/20, Thanksgiving break)
Module 10. Text Analytics (Chapters DSB-10, RDM-6)

W13 (11/27) Module 11. Similarity and Nearest Neighbors (Chapter DSB-6), Unsupervised
Data Mining, Example: Clustering (Chapter DSB-6, Chapter: MMD-7)

W14 (12/4)  Module 12. Deep Learning (ISLP-Chapter 10, Simple Neural Networks MLP)



W15 (12/11) Module 12. Deep Learning Continue ((ISLP-Chapter 10), Advanced ANN, CNN,
RNN, Transformer (Foundation of ChatGPT) )
TBA Final Exam

Late Work and Make-Up Exams

All assignments are expected when due, as stated in your syllabus.

IMPORTANT NOTE REGARDING MIDTERM AND
FINAL EXAMS

Online Course Exams and Proctoring

NJIT policy requires that all midterm and final exams must be proctored, regardless of delivery
mode, in order to increase academic integrity. Note that this does not apply to essay or authentic
based assessments. Effective beginning Fall semester 2020, students registered for a fully online
course section (e.g., online or Hyflex mode) must be given the option to take their exam in a
completely online format, with appropriate proctoring.

In this course, you are required to use Respondus Monitor to ensure academic integrity for
exams. See below for more information on Respondus.

Using Respondus LockDown Browser and a Webcam for Online Exams

Respondus LockDown Browser is a locked browser for taking assessments or quizzes in Canvas.
It prevents you from printing, copying, going to another URL, or accessing other applications
during a quiz. If a Canvas quiz requires that LockDown Browser be used, you will not be able to
take the assessment or quiz with a standard web browser. You may be required to use LockDown
Browser with a webcam (Respondus Monitor), which will record you during an online exam.

The webcam can be built into your computer or can be the type that plugs in with a USB cable.
Watch this short video (Links to an external site.) to get a basic understanding of the LockDown

Browser and the webcam feature. A student Quick Start Guide (PDF) (Links to an external site.)

1s also available.



1. Download and install LockDown Browser from this link:

http://www.respondus.com/lockdown/download.php?id=264548414 (Links to an external
site.)

2. Once your download has finished, locate the “LockDown Browser” shortcut on the
desktop and double-click it. (For Mac users, launch “LockDown Browser” from the
Applications folder.)

3. You will be brought to the Canvas login page within the LockDown Browser.

Under “My Courses,” click on the course in which you have to take the exam that
requires the LockDown Browser.

5. After you enter the course, find the exam and click on it.

6. A confirmation prompt will appear. Click the “Start attempt” button. Once a quiz has
been started with LockDown Browser, you cannot exit until the “Submit all and finish”
button is clicked.

7. If you are required to use a webcam (Respondus Monitor), you will be prompted to
complete a Webcam Check and other Startup-Sequence steps.

Software and Hardware Requirements

We will use Python as the programming language for the data mining tasks in this course. There
are many options for Python coding platform. Two of the most popular choices are Jupyter
Notebook and Google Colaboratory. You may use either.

Sometimes, you will be required to use Word processing and presentation software, such as MS
Word and PowerPoint, found in Microsoft Office. You will also need to be comfortable with
various aspects of using the Internet such as:

Search engines
Newsgroups

E-mail

Ability to download files

To view certain media elements in this course, you will need to have several browser plug-ins
such as Shockwave, Flash, and Adobe Acrobat on your computer. Use the links in the course to
download and install the appropriate software application.

Important: With regards to plug-ins, ensure you are using the most recent version of each plug-in
you require. View the hardware and software requirements for this course.




Academic Integrity:

Academic Integrity is the cornerstone of higher education and is central to the ideals of this course and the
university. Cheating is strictly prohibited and devalues the degree that you are working on. As a member
of the NJIT community, it is your responsibility to protect your educational investment by knowing and
following the academic code of integrity policy that is found at:

http://wwwS5 .njit.edu/policies/sites/policies/files/academic-integrity-code.pdf.

Please note that it is my professional obligation and responsibility to report any academic misconduct to
the Dean of Students Office. Any student found in violation of the code by cheating, plagiarizing or using
any online software inappropriately will result in disciplinary action. This may include a failing grade of
F, and/or suspension or dismissal from the university. If you have any questions about the code of
Academic Integrity, please contact the Dean of Students Office at dos@njit.edu

Request for Exception:

When a student invokes extenuating circumstances for any reason (late withdrawal from a course, request
for a make-up exam, request for an Incomplete grade, request for accommodation due to illness — COVID
related or other —) the student should be sent to the Dean of Students Office. The Dean of Students will be
making the determination of whether extenuating circumstances exist or not and will notify the instructor
accordingly. Instructors should never request or accept medical or other documents from students; such
documents need to be submitted by the student to the Dean of Students.

The student with Disabilities Codes

NJIT adheres to section 504 of the Rehabilitation Act (ADA) of 1990. Appropriate
accommodations are provided at no cost to the student. If you have any questions or would like
additional information, please contact Dr. Phyllis Bolling, Center for Counseling and
Psychological Services (C-CAPS), Campbell Hall, (entry-level), room 205, (973) 596-3420. For
further information, visit the Student Disability Services website.




Student Services and Support

Students may contact the IST Service Desk with any technical questions. Questions or problems
can be submitted via web form by going to https://servicedesk.njit.edu and clicking on the
"Report your issue online" link. You may also call the IST Service Desk with any questions at
973-596-2900.

NJIT passwords may be changed using the Global Password Change mechanism. You will need
to know your current UCID and UCID password. Questions can be referred to as 973-596-2900.

The contact for Digital Learning:

Timothy J. Hart

NJIT, Digital Learning, Digital CRM Coordinator, (W) 973-596-2911 , (C) 862-234-5706,
hart@njit.edu

Virtual Appointment: Tim Hart's Virtual Office

Website: http://www5 .njit.edu/online/programs/

Linkedin: https://www.linkedin.com/in/timothyhart
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