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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course uses a combination of theory and practice to help students fully understand the basic tools, theories and
methods in data science, including: mathematical theories and common methods in data science; analysis and
visualization of different data types; complex data cleaning, dimensionality reduction and modeling, etc.
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On successful completion of the course, students should be able to:
B Use Python and other tools to collect, clean, and process data.
B Use statistical methods to quickly explore, visualize, and describe complex data structures.

B Use data science theory to analyse, model, and predict real data.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Part 0: Course Overview (2 hours)
Introduction to data science

§—#sr: Python ¥ttt (12 %)
Python JEAKE M, JReizm]; MG MRECSRHREE, bR, WEREL FHATHE A Numpy & Scipy;
IENFRGAS; WU, RAR B BORiEEE, s TS
Part 1 Python Programming (12 hours)
Basics of python: data types; flow control; |O; function & modularity
Python standard library; built-in functions
Numerical computing using numpy & scipy
Regular expressions
Scraping data from web
Analyzing tabular data using pandas
Data Wrangling
Data visualization with matplotlib

ARy BEERFETRIER (12 220
M, AR, A, BIEKHR, BN, mrxg, FFMIL, Skewed data, BEIFIEFIMLERIEIE,
AR PR PSS
Part 2 Foundational Mathematics for Programming and Data Science (12 hours)
Basic probabilities
Single variable analysis
Normal distributions
Data relationships
Simulation and top-down design
Object-oriented programming
Code optimization
Skewed data
Basic graph/network theory/matrix
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Part 3 Data Analysis and Visualization (12 hours)
Exploratory Data Analysis and effective visualization: pandas/matplotlib/seaborn
Time series
Text analysis
Image data
Dimensionality Reduction/PCA/MDS/LLE
Network analysis and visualization: Gephi
Interactive Visualization: Plotly/Bokeh/ /D3
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Part 4 Introduction to Machine Learning (10 hours)

Regression

Bayes

Introduction to scikit-learn, learning a model

Decision trees and Random forests
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McKinney, W. (2012). Python for data analysis: Data wrangling with Pandas, NumPy, and IPython. " O'Reilly Media,
Inc.". ISBN-10: 1491957662

Jerome H. Friedman, Robert Tibshirani, and Trevor Hastie, The Elements of Statistical Learning: Data Mining,
Inference, and Prediction, Second Edition (Springer Series in Statistics) ISBN-10: 0387848576
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