Practical Data Science with R

Instructor

Matthew Renze

Twitter: @matthewrenze
Email:info@matthewrenze.com
Web: http://www.matthewrenze.com

Course Description

Data science is the practice of transforming datainto knowledge. Ris the most popular programming
language used by data scientists. In our data-driven economy, this combination of skillsis in extremely
high demand, commandingsignificantincreasesinsalary, asitis revolutionizing the world around us.

In thisworkshop, we’ll learn about the practice of datascience, the R programminglanguage, and how
they can be usedto transform data into actionable insight. In addition, we’lllearn how to transform and
cleanour data, create and interpret descriptive statistics, data visualizations, and statistical models.
We’ll also learn how to handle Big Data, make predictions using machinelearningalgorithms, and
deploy Rto production.

Prerequisites

Please bringyourown Windows laptop and complete Lab 0 to install all of the necessary software
before the workshop begins.

Module Descriptions

Introduction —introduce the practice of data science and the R programming language

Working with Data — learn how to import, transform, clean, and export data

Descriptive Statistics — learn how to create and interpret univariate and bivariate statistics

Data Visualization—Ilearn how to create univariate, bivariate, and multivariate datavisualizations
Statistical Modeling —learn to create Gaussian models and simple linear regression models
Handling Big Data —learn about big data and how to handle itwithtoolsinR

Machine Learning — learn about ML and how to train, test, and implement MLmodels

R inPractice — learnaboutR in production, reproducibleresearch, and industry best practices
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Learning Objectives
When students are finished with this workshop, they should understand the following:

Introduction
e What datascienceis, whyitisimportant, and how the process of data science works
e WhatRisandwhy ithas become so popularfordata science
e How to create data types, datastructures, subset datatables, and find help on R topics

Working with Data
e What data mungingis, whatclean data are, and the stepsinvolved inthe data munging process
e How to import, transform, clean, and exportdata
e How to usethedplyrpackageinR

Descriptive Statistics
e What descriptive statistics are and how they can be used to make sense of data
e What types of variables exist and the corresponding types of data analysis we can perform
e How to create standard univariate and bivariate descriptive statistics

Data Visualization
e What data visualizationisand how we can use it to identify patternsin data
e What types of data visualization we can create based on the question we are tryingto answer
e How to create and interpretunivariate, bivariate, and multivariate datavisualizations

Statistical Modeling
e What a statistical modelisand how it can be usedforstatistical inference
e How to create and generate datawith a Gaussian distribution model
e How to create and predict withasimple linearregression model

Handling Big Data
e What Big Data isand what are the limitations of R
e How to work around these limitations with sampling and 3"-party tools

Machine Learning
e What machine learningisand how itcan be used to make predictions
e How to train, test,and implementamachine learningalgorithm
e How to predict with k-Mean clusteranalysis, decision trees, naive Bayes, and neural networks

R inPractice
e How to useRinproductionwithtoolslike RServerandshiny
e Whatindustry bestpractices existforusing Rfordata science
e How to createreproducible research with Rmarkdown



Course Outline

Introduction to Data Science and R
Introduction to Data Science
e Whatisdatascience?
e Why isdatascienceimportant?
e Thedatascience process

Introduction to R
e WhatisR?
e WhyisRso popularfor datascience?
e Rlanguage basics

Lab
e Installationandsetup
e HelloWorld
e Workingwith data types
e Working with data structures
e Workingwith data frames
e Miscellaneoustopics

Working with Data
Lecture
e Whatisdata munging?
e What are cleandata?
e The data mungingprocess
e Data mungingtools

Lab
e Importingdata
e Transformingdata
Cleaningdata
e Exportingdata
e Usingdplyr



Descriptive Statistics

Lecture
e What are descriptive statistics?
e Typesofdataanalysis
e Univariate descriptive statistics
e Bivariate descriptive statistics

Lab
e Creatingunivariate descriptive statistics
e Creatingbivariate descriptive statistics

Data Visualization
Lecture
e Whatisdata visualization?
e Univariate datavisualizations
e Bivariate datavisualizations
e Multivariate datavisualizations

Lab
e Creatingunivariate datavisualizations
e Creatingbivariate datavisualizations
e Creating multivariate datavisualizations

Statistical Modeling

Lecture
e What are statistical models?
e Gaussiandistribution models
e Llinearregression models

e Creating Gaussiandistribution models
e Creatinglinearregression models

Handling Big Data
Lecture
e WhatisBig Data?
e How to handle bigdata?

Lab
e Usingff to workwith large data sets

e Creatinglinearregression models with biglm



Machine Learning
Lecture
e Whatismachine learning?
e Typesof machine learning
e The machine learning process

Lab
e Predictingwith k-means clusteranalysis
e Creatingtrainingandtestdata sets
e Predictingwith decisiontrees
e Predicting with naive Bayes classifiers
e Predictingwith neural networks

Rin Practice

Lecture
e UsingR inproduction
e Bestpractices
e Reproducible research

Lab
e Exportingcharts
e Usingshiny
e CreatingR markdown



