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Co-requisite: Nothing.
Prerequisite: Probability and StaƟsƟcs
Note: Taking at least an online basic
course in Machine Learning required

First PresentaƟon: Fall 2022Level: Undergraduate
Group: CommunicaƟon Systems

ObjecƟves: 
 PresenƟng basic ecosystem and workflow of applied data science
 Review of basic math/staƟsƟcs concepts required for pracƟcal data analysis
 Providing hands-on experience through data science programming on real-world data sets
 Working on real world datasets and becoming familiar with their challenges
 Enhancing vision for understanding new technologies and applicaƟons in this field

Topics

1. IntroducƟon to Data Science Ecosystem: A Systems View
2. Basics of Data Models: Data Sources, Database basics (SQL), Data Wrangling 
3. Data VisualizaƟon 
4. Review of StaƟsƟcal Analysis: DistribuƟons, Hypothesis TesƟng, Sampling, Data Leakage 
5. Regression analysis 
6. Basics of Causality 
7. Review  of  ML:  Supervised  (K-NN,  Decision  Tree  and  Random  Forest),  LogisƟc  Regression,

ClassificaƟon Pipeline, Labeling, Feature SelecƟon and NormalizaƟon 
8. Review of ML: Unsupervised (Hierarchical Clustering, K-Means)  
9. Overview of Data Science Workflow : Model SelecƟon and EvaluaƟon
10. Basics of Text Analysis IntroducƟon to NLP basics 
11. Recent advances in NLP methods: Basics of DL, BERT
12. Network and Graph Data AnalyƟcs 

12.1. Basics of Graph Theory
12.2. Databases for Graph Analysis
12.3. Basics of Graph Algorithms

13. ML Deployment and Scaling Up 
14. Summary 
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