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Data Analytics in Python
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540 Mudd
School of Engineering and Applied Sciences
Columbia University
[bookmark: _GoBack]hj2203@columbia.edu 
Class timings: Monday 8:30am - 11:45am
Location: Zoom

[bookmark: _vkg2wu9syxhh]Course Description
The collection, interpretation, and analysis of data has always been a central pillar of business decision making. Historically, this has followed a two step process, statisticians gather data, organize it, run analytics and prepare reports. At some future point, a decision maker examines these reports, interprets the results and makes decisions. However, with the advent of powerful and inexpensive computing platforms, the collection and analysis of data is increasingly moving into the continuous decision making cycle itself, with decisions being constantly updated as new data is instantly analyzed and acted upon. Consequently, decision makers can no longer isolate themselves from the grungy side of data and they need to know where the data originated, how it was transformed, what is the nature, the strengths and the limitations of the analytical techniques used. Today, to be effective, decision makers need an intuitive understanding of the statistics, the math, and the programming that underlie this “live” analytical and decision making process.

The objective of this course is to give you an understanding of the analytical side of the decision making cycle, focusing on programming as the element that “glues” the collection, transformation, visualization, and analysis of data. We will see how to get data from common sources (APIs, web scraping), examine the rudiments of data visualization (charts, maps), and get an intuitive understanding of the types of analytical tools in use today (machine learning, deep learning, analysis of networks, analyzing natural language texts).

With its extensive collection of libraries, Python is fast becoming the platform of choice for data analytics so Python will be our language for this course. The course is very hands on, and you should expect a lot of programming work, all of it fairly intense. A basic understanding of how to write programs in Python is therefore a must for this class. But, the primary takeaway from the course is not the programming but rather it is an understanding of the mechanics, the vocabulary, and the techniques in data analytics.  Even if you find programming a frustrating and head banging exercise, you can get a lot out of the class (if you’re willing to suffer a bit!).
[bookmark: _mfrfthlf3w9g]Prerequisites
Prior exposure to some programming language is helpful and you should have taken B8136 (Introduction to Programming) or an equivalent course or cleared the waiver exam. I encourage you to explore online Python programming courses before the start of the semester (bearing in mind that we’ll be working with Python 3.8 or 3.9 and not 2.7). The better prepared you are with Python at the start of this course, the more you'll get out of it.
[bookmark: _5jwi7s4f4qyz]Evaluation components
[bookmark: _6agsftbv7sxr]1. Assignments
Expect a programming assignment every week. Assignments are not meant to be evaluative (though, unfortunately, they will be evaluated). Think of them as learning mechanisms and make a good faith attempt to do them on your own. You may take the help of other students, the TA, or see me during my office hours but you should complete them yourself. Assignments will be lightly graded so turning them in by the due date is definitely to your advantage. Late assignments will be penalized 25% if one week late and 50% after that.
[bookmark: _mjyckkws15v4]2. Project
There is no better way to learn something than to go out and use it so start thinking about a data set you’d like to analyze. Final submission will include a (brief)  report, Python code, and an in­-class presentation and demonstration. A significant part of your project grade will come from how other students rate your work so your focus should not be only on the analysis but also on the presentation of your work and the results in an easy to understand manner.
[bookmark: _tzem64162xkw]3. Quizzes
There will be several short quizzes - during class. The purpose of the quizzes is to quickly check recall and, generally, if you’ve been paying attention in class and doing in your home assignments in a timely fashion you shouldn’t have to worry too much about them.

[bookmark: _r281p3sif9lc]Schedule
Week 1: Introduction. Python refresher.
Week 2: Analytics toolbox (Getting data. JSON/APIs)
Week 3: Analytics toolbox (Getting data. Web scraping)
Week 4: Analytics toolbox (numpy and pandas)
Week 5: Visualization (visualization tools, map tools)
Week 6: Visualization (interactive charting)
Week 7: Machine learning (Regression, evaluating ML model results)
Week 8: Machine learning (Decision trees and Random Forest models)
Week 9: Machine learning (Text mining)
Week 10: Machine learning (Networks)
Week 11: Deep learning (Basics)
Week 12: Project presentation 
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[bookmark: _9grh2rzi1abk]Frequently asked questions
Q. What sort of computing background do I need to bring to the class? 
A. You need some prior programming exposure, Ideally, you've taken Introduction to Programming at the Business School but, if you can pass the waiver exam, you should be fine. Though this is an intensive programming class, the goal is not to create super programming geeks (though that will be good!) but rather to give you a sense for what is possible in the analytics world.
Q. The project. Could you give us some more information on what is expected?
A. Unfortunately I can't give you a whole lot of guidance in selecting a project (but will be happy to guide you once you've chosen a data set). Every project is different. Some have a heavy analytical component, while others focus more on finding interesting patterns in the data or building an interactive interface to data. The best suggestion I can give is that you find an area that interests you, look for a large data set in that area, and then analyze the heck out of it. If you absolutely must see  a sample, then here is one

.
Q.  Mac, or  Windows or Linux?
A. Either is fine but, if you have the choice, then please use a Mac or a Linux machine because, sometimes, Windows just doesn't like to install tricky libraries.  In particular, if you have a Mac and are using some sort of Windows emulator then please use Mac OS-X and not the Windows emulator. The double redirection will make everything a lot slower and you'll have to deal with installation quirks. But, if you are a Windows user, don't worry - we'll make it work.
 
[bookmark: _h5chrcvvnvxj]Texts
There is no text for this class. The following will be helpful if you want to go above and beyond the material covered in the course: 
· Learning Python, 5th Edition Powerful Object-Oriented Programming, Mark Lutz. O'Reilly Media, 2013.
· Web Scraping with Python: Collecting Data from the Modern Web by Ryan Mitchell. 2nd Edition. O’Reilly Media April 2018. ISBN: 978-1491910290
· Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython, 2nd edition.  by Wes McKinney. O’Reilly Media (2017). ISBN: 978-1491957660


[bookmark: _kig1eg8ey4w1]Online resources
Python documentation: http://docs.python.org/3.9/index.html
Python tutorial: https://docs.python.org/3.9/tutorial/
Python Regular Expressions https://docs.python.org/3.9/library/re.html
BeautifulSoup: http://www.crummy.com/software/BeautifulSoup/bs4/doc/
Pandas: http://pandas.pydata.org/pandas-docs/stable/
NLTK: http://www.nltk.org/
Big Data http://www.mmds.org/
SQL: http://www.w3schools.com/sql/
 (Links to an external site.)
MySQL: http://www.plumcreek.us/mysql/
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