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This is a sample syllabus. The actual syllabus is updated annually to reflect new ideas and research. Please refer to the Schedule of Classes for the most up‑to‑date information on the instructor, class time, and location.

11:373:256
Data Analytics for Business and Economic Decisions

Course Information
3 Credits
Prerequisites: 01:960:211 Statistics I, or 01:960:285 Introductory Statistics for Business, or 11:373:215 Application of Statistics in Business Economics

Instructor Information
Instructor(s): Dr. Elise Yu
Email: elise.yu@sebs.rutgers.edu

Course, Website Resources and Materials
· Website: Canvas
· Textbook: Business Data Science: Combining Machine Learning and Economics to Optimize, Automate, and Accelerate Business Decisions, 1st edition, by Matt Taddy. ISBN: 9781260452778
· Software Requirement: This course will use the R programming language and the RStudio development environment for demonstration purposes. No prior experience with R is necessary, students will not be expected to write code.
R: http://www.r-project.org/
R Studio: http://www.rstudio.com/

Course Description
This course introduces students to the foundational concepts and applications of data analytics in business and applied economics. Students learn how economists and business analysts use statistical and machine learning methods to generate predictions, identify causal relationships, and support data-driven decision-making. Emphasis is placed on developing an intuitive understanding of key models and their practical relevance in addressing real-world problems.

The course surveys a range of analytical techniques, focusing on their assumptions, applications, and interpretation of results. The course uses R to demonstrate analytical models through real-world examples. Topics include statistical uncertainty, regression, classification, causal inference frameworks, and machine learning algorithms. The course also introduces the conceptual links between machine learning and econometrics.

Designed for students interested in data analytics but not yet coding savvy, it serves as an accessible gateway to modern analytical tools. It builds a strong conceptual foundation and prepares students for upper-level courses such as econometrics and machine learning.

Learning Goals
This course addresses Environmental and Business Economics program learning goals 2 and 7.
2. “Knowledge of practical economic and analytical problem-solving techniques, including the use of computer tools and applications.”

This course directly supports the program’s learning goal 2. Through a concept-driven approach, students gain exposure to a range of analytical methods used in economic and business decision-making. While coding is not required, the course incorporates R and RStudio to demonstrate how computer tools and applications are used to apply these techniques in practice. By engaging with real-world examples and interpreting model outputs, students develop a foundational understanding of how data analytics informs economic reasoning and business strategy.

7. “Develop students’ quantitative, analytical, and problem-solving skills for the application of economic principles to agricultural, food, and resource policy issues.”

This course strengthens students’ quantitative, analytical, and problem-solving skills by introducing statistical and machine learning techniques used in economic analysis. Through quantitative exploration of real-world examples—such as applying k-means clustering and principal components analysis to study protein consumption across European countries, students learn how to extract meaningful insights that inform policy decisions in food systems and agricultural production. The course also introduces methods for policy impact evaluation, such as randomized controlled trials, instrumental variables, and heterogeneous treatment effects, which are essential for assessing the effectiveness of policies in agriculture, food, and resources.

Course Learning Goals
By the end of this course, students will be able to:
1. Describe key concepts and methods in data analytics, including regression, classification, causal inference frameworks, and machine learning algorithms used in business and economics. 
1. Explain how statistical and machine learning models generate predictions, identify causal relationships, and inform decision-making in business and economics.
1. Examine patterns and relationships within real-world datasets by applying guided analytical steps and examples.
1. Interpret the results of analytical models and connect quantitative findings to broader economic reasoning and practical decision-making.
1. Evaluate the suitability and limitations of various analytical tools for addressing specific questions in economics and business. 
1. Design a data-driven solution by identifying a relevant business or economic question, finding appropriate datasets, and selecting suitable models to support decision-making.


Assignments/Responsibilities, Grading & Assessment
Grading will follow the university standard grading system, with the following weight contributions:

	Grade Components
	Possible Points
	Percentage Weight

	Midterm
	100
	30

	Final project
	100
	35

	11 Assignments
	30 each
	30

	[bookmark: _Hlk212337330]10 Participation quizzes
	0.5 each
	5

	Total
	
	100



Midterm
The midterm exam will be a written, in-class assessment designed to evaluate conceptual understanding of key analytical tools covered in the first half of the course. Students will be asked to:
1. Interpret R output and model results.
1. Explain assumptions and applications of different analytical methods.
1. Apply concepts to real-world business and economic decision-making scenarios.
The exam will take place during Week 7 and will account for 30% of final grade.

Final project
In this final project, each group (maximum 4 students) will identify a question in business and economics that require data-driven decision-making. Students may choose one of the two options:
1. Option A: Research Paper Analysis
Select a published research paper in business and economics. Identify the key decision-making question addressed in the paper. Explain what data the authors used, which analytical tools were applied, and why those tools were appropriate for the research question. Show the findings of the paper and how the findings inform decision-making.
1. Option B: Original Question Analysis
Formulate one original question related to business and economic decision-making. Find relevant real-world datasets to address this question. Explore the data and select appropriate analytical tools. Explain why each method was chosen, what are the assumptions of the model, and how the analysis helps inform the decision.

Each group will present their project during Week 14.
The final project (35%) will be assessed by 20% presentation slides, 8% oral presentation, and 7% peer review.

Assignments
1. Only 10 assignments will be counted toward your final score. The lowest score will be dropped. 
1. Assignments are designed to test your understanding of the models. For each assignment, an R script and output will be provided. Students are expected to explain why the model was chosen and interpret the output.
1. Assignments will be posted on Canvas and are expected to be submitted by the stated deadlines. Please submit all homework through Canvas. One late submission is allowed without penalty. 

Participation quizzes 
Quizzes will be given randomly during lectures throughout the semester. Students need to be in the classroom to take it. Quizzes are graded based on attendance, not on accuracy.

Grades will be determined based on the total points earned, according to the scale below:
· “A” = 90 and above	
· “B+” = 85 – 89
· “B” = 80 - 84	
· “C+” = 75 - 79	
· “C” = 70 - 74     
· “D” = 60 – 69
· “F” = below 60% and/or if you do not attempt 1 or more exam(s)	

Absence Policy
Please follow the procedures outlined at https://ods.rutgers.edu/students/getting-registered.  Full policies and procedures are at https://ods.rutgers.edu/

Accommodations for Students with disabilities
Please follow the procedures outlined at https://ods.rutgers.edu/students/getting-registered.  Full policies and procedures are at https://ods.rutgers.edu/

Course Schedule
The schedule is subject to change.

	[bookmark: _Hlk212332747]Week
	Topics
	Assignment

	1
	Course overview and Introduction to Data Analytics
1. Course structure and expectations
1. Overview of how data analytics are related to econometrics, machine learning, artificial intelligence, big data, and data science
R Tutorial and Data Foundation
1. Brief R tutorial
1. Key analytical skills: data cleaning, data analysis, data visualization
1. Example: Consumer Research with Big Data: Applications from the Food Demand Survey
	Assignment 1: 
Run a provided R script and submit your output.

	2
	Ch1 Statistical Uncertainty
1. Frequentist uncertainty and the bootstrap
1. Hypothesis testing
1. Bayesian uncertainty
	Assignment 2:
RAND's Health Insurance Experiment. 

	3
	Ch2 Regression
1. Simple linear regression
1. Multiple linear regression
1. Logistic regression
1. Regression with time series
	Assignment 3:
The impact of computer usage on academic performance. 


	4
	Ch3 Regularization
1. Out-of-sample performance
1. Regularization paths: lasso, ridge
1. Model selection
	Assignment 4:
Examine R output comparing OLS, ridge, and lasso regression on sales data.

	5
	Ch4 Classification
1. Nearest Neighbors
1. Probit regression, ordered logistic & ordered probit regression
1. Multinomial logistic regression
	Assignment 5:
Find the most appropriate classification model for different scenarios.

	6
	Ch5 Experiment
1. Randomized controlled trials
1. Difference in difference
1. Regression discontinuity
	Assignment 6:
The Fast-Food Industry in New Jersey and Pennsylvania

	7
	Ch5 Experiment
1. Instrumental variables
In class Midterm exam
	No assignment
Form project groups for final project

	8
	Ch6 Controls
1. Linear treatment effects
1. Heterogeneous treatment effects
1. Synthetic controls
	Assignment 7:
Effect of mandatory GMO labels on consumer demand (Vermont as a case study)

	9
	Ch7 Factorization
1. Clustering
1. Factor models and PCA
1. Principal component regression
	Assignment 8:
Decompose the variation in housing price data

	10
	Ch8 Text as Data
1. Tokenization
1. Text regression
1. Topic models
1. Word embedding
	Assignment 9:
Using Wall Street journal articles to predict inflation

	11
	Ch9 Nonparametrics 
1. Support vector machines
1. Decision trees
1. Random forests
1. Causal trees
	Assignment 10
Wine quality prediction

	12
	Ch10 Artificial Intelligence
1. What is AI?
1. General-purpose machine learning
1. Deep learning
1. Stochastic gradient descent
	Assignment 11
Write a short essay: How could AI change economic and business decision-making in agriculture and food system?

	13
	Ch10 Artificial Intelligence
1. Reinforcement learning
1. AI in context
Review
	No assignment

	14
	Final Project Presentations
	




Final Exam/Paper Date and Time
Online Final exam Schedule:          
Academic Integrity
The university's policy on Academic Integrity is available at https://academicintegrity.rutgers.edu/sites/default/files/pdfs/current.pdf.  The principles of academic integrity require that a student:
properly acknowledge and cite all use of the ideas, results, or words of others.
properly acknowledge all contributors to a given piece of work.
make sure that all work submitted as his or her own in a course or other academic activity is produced without the aid of impermissible materials or impermissible collaboration.
obtain all data or results by ethical means and report them accurately without suppressing any results inconsistent with his or her interpretation or conclusions.
treat all other students in an ethical manner, respecting their integrity and right to pursue their educational goals without interference. This requires that a student neither facilitate academic dishonesty by others nor obstruct their academic progress.
uphold the canons of the ethical or professional code of the profession for which he or she is preparing.

Adherence to these principles is necessary in order to ensure that
everyone is given proper credit for his or her ideas, words, results, and other scholarly accomplishments.
all student work is fairly evaluated, and no student has an inappropriate advantage over others.
the academic and ethical development of all students is fostered.
the reputation of the University for integrity in its teaching, research, and scholarship is maintained and enhanced.

Failure to uphold these principles of academic integrity threatens both the reputation of the University and the value of the degrees awarded to its students. Every member of the University community therefore bears a responsibility for ensuring that the highest standards of academic integrity are upheld. 


SEBS DEI Statement
It is our intention that students of all backgrounds will be well served by this course. We will work to create an environment of inclusion which respects and affirms the inherent dignity, value, and uniqueness of all individuals, communities and perspectives. We are lucky to have a diverse university. Diverse voices and life experiences enhance the learning process and we welcome students to share their personal experiences. We will not tolerate disrespectful language or behavior against any individual or group. If you feel as though you have been disrespected or treated unfairly by the instructors or any other individual please let us know. You may speak with the instructors in person, over email or report anonymously via the Office of Academic Programs. In addition, you may also report bias to the Rutgers Diversity and Inclusion initiative using this link: http://inclusion.rutgers.edu/report-bias-incident/.


Student Wellness Services

Counseling, ADAP & Psychiatric Services (CAPS)
(848) 932-7884 / 17 Senior Street, New Brunswick, NJ 08901/ www.rhscaps.rutgers.edu/ 
CAPS is a University mental health support service that includes counseling, alcohol and other drug assistance, and psychiatric services staffed by a team of professionals within Rutgers Health services to support students’ efforts to succeed at Rutgers University. CAPS offers a variety of services that include individual therapy, group therapy and workshops, crisis intervention, referral to specialists in the community and consultation and collaboration with campus partners. 

Violence Prevention & Victim Assistance (VPVA)
(848) 932-1181 / 3 Bartlett Street, New Brunswick, NJ 08901 / https://vpva.rutgers.edu/ 
The Office for Violence Prevention and Victim Assistance provides confidential crisis intervention, counseling, and advocacy for victims of sexual and relationship violence and stalking to students, staff, and faculty.  To reach staff during office hours when the university is open or to reach an advocate after hours, call 848-932-1181.

Disability Services
(848) 445-6800 / Lucy Stone Hall, Suite A145, Livingston Campus, 54 Joyce Kilmer Avenue, Piscataway, NJ 08854 /  https://ods.rutgers.edu/ 
Rutgers University welcomes students with disabilities into all of the University's educational programs. In order to receive consideration for reasonable accommodations, a student with a disability must contact the appropriate disability services office at the campus where you are officially enrolled, participate in an intake interview, and provide documentation: https://ods.rutgers.edu/students/documentation-guidelines. If the documentation supports your request for reasonable accommodations, your campus’s disability services office will provide you with a Letter of Accommodation. Please share this letter with your instructors and discuss the accommodations with them as early in your courses as possible. To begin this process, please complete the Registration form on the ODS web site at: https://webapps.rutgers.edu/student-ods/forms/registration. 

DoSomething button through Rutgers Dean of Students office:
http://health.rutgers.edu/do-something-to-help/

Wellness Coaching through Rutgers HOPE:
https://health.rutgers.edu/health-education-and-promotion/health-promotion-peer-education/wellness-coaching

Self-Help Apps found on the Rutgers Student Health website:
https://health.rutgers.edu/health-education-and-promotion/self-help/self-help-apps

NJ Hopeline - (1-855-654-6735) | National Suicide Hotline - (1-800-273-8255)

Basic Needs Resources
Any student who has difficulty affording groceries or accessing sufficient food, or who lacks a safe and stable place to live, is urged to contact the Rutgers Student Food Pantry and/or the Dean of Students (details below). Furthermore, please notify the professor if you are comfortable doing so, as they may be able to provide additional support.
Rutgers Student Food Pantry
848-932-5500 / College Ave Student Center, Room 115 (126 College Ave) / http://ruoffcampus.rutgers.edu/food/
Check their website for hours and additional locations. The Rutgers Student Food Pantry is dedicated to helping all Rutgers students in need of food, no questions asked.  Students will be provided with groceries that typically last about one week.
Dean of Students Office
848-932-2300 / 88 College Avenue, New Brunswick, NJ 08901 / https://deanofstudents.rutgers.edu/ 
Mon-Fri, 8:30am-5:00pm
The Dean of Students Office at Rutgers University-New Brunswick provides solutions, services, and support to help students navigate Rutgers University. The Office serves as a student support network by providing advocacy, problem resolution, and critical incident intervention for those times when additional assistance is needed. Please call to schedule an appointment to meet with a representative from the Dean’s office. 
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