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Overview 
• Background on R 
• What can R do for you? 
• Examples 

• File formats 
• Data management 
• Summary statistics 
• Visualization 
• Data analysis 

• Advanced functionality   
• Markdown authoring 
• Rpres – HTML5 presentations 
• Shiny 
• LaTeX 
• Github 

• Many, many other features 
• Scripting, C++, python, batch processing, geocoding, google maps, Markdown + CSS 

• Suggested references 



What is R? 
• The fastest growing 

language on stack 
exchange 

 
But is it __? 
• A calculator 
• A graphing calculator 
• A statistical reference 

 
 
 

 



R is a language 

• A language and a development environment 
• A full suite of tools for data manipulation, storage, operations, analysis, graphical 

display, and programming 
• Intended for all aspects of statistical analysis, broadly defined 
• Based on S 

 
• Base R is easily extended by user-contributed modules called packages and it is easy 

to integrate C, C++, Java, Python, Ruby, Pearl, and more 
 

• Distribution: GNU GPL 

https://en.wikipedia.org/wiki/S_(programming_language)
http://www.gnu.org/licenses/quick-guide-gplv3.html


Considerations 

• Complete suite of data tools 
• Efficient functionality 
• Nice graphics 
• Well documented 
• Large, helpful community; new packages added almost daily 
• Price 
• Learning curve 
• What you see is what you get 



Look and feel Base installation 

RStudio 



What are packages? 
• User-written functionality 

• Hosted on multiple mirrors worldwide 

• Browse at: cran.r-project.org 

Task view 

https://cran.r-project.org/


High standard for 
documentation 



mran.microsoft.com 

https://mran.microsoft.com/


Getting data into R 

• Base R can read many file formats 
• “read.csv” 
• “load” – for .Rdata format 
• “readLines” – generic 
• “url” – to open a connection 

 
• Many contributed packages extend functionality 

• “readSpatialPolygons” 
• “readHTMLTable” 
• Database drivers – SQLite, MongoDB, etc… 

 



Analysis 



Describing data 

Data: General Social Survey 2008 

Summarizing the dataset Summarize variables 



One option: write your own function 

What’s the pattern of missing responses? 



Tabulating data 

Base R functions: “table” and “ftable” Many others: “htmlTable”, “xtable”, 
“stargazer”, “Hmisc”, “printr” 



Descriptive plots 
• Again, many options 

(beyond base R) 
 
 

• Ex: from “Hmisc” 
• Calls several functions, 

nested together 



Base R is very efficient for 
making such plots 

But default plotting methods 
produce simple graphics 



Descriptive plots, cont. 

• The most popular options for high-quality graphics are “lattice” and 
“ggplot2” 
• Sidenote: ggplot2  and the “grammar of graphics” (very, very quickly) 

Data 

“Aesthetics” (variables) 

“Fill” 

“Facet” 



More descriptive plots 



Statistical tests 
• Far too many to list here 

• T-tests, X2, rank-sum tests, 
Anova, unit-roots, etc... 

• Examples: 
• Does opinion on legal 

marijuana by political party? 
• What about average hours of 

TV viewing? 
 
 

• If there’s a test you’d like to 
perform, it’s probably 
already implemented 
somewhere 



Statistical Modeling 

• Almost every type of modeling uses a common formula style 
 
 
 

• Bivariate/multivariate models easily implemented 
• Use “summary()” or “print()” to see the results 
• Several packages exist for creating nicely formatted regression tables and plots 



ANOVA 
Example: 

• First run ANOVA with TV hours as 
dependent variable 

• Then, run Tukey’s honest differences test 



Factor Analysis/PCA 

(There are also packages for Structural Equation Modeling) 

• Uses the standard 
formula call 
• Specify number of 

factors and rotation 
 
• Can plot from there 

 
• And the resulting 

object retains p-
values, loadings, etc… 



Tree models 

• Via “rpart”, “party”, 
“randomForest” 

1. Grow a tree 
2. Visualize results 
3. Prune 

 



Regression Data: child IQ measures 



Model Diagnostics 



Additional post-estimation plots 



Logistic regression (and other GLMs) 

• …Are also easily implemented 
• Example: graduate school 

admissions 
 

Data: http://www.ats.ucla.edu/stat/data/binary.csv 



GLM, cont. 



GLM, cont. 



Forecasting and prediction 

• Methods for time series as 
well as statistical models 

• Seasonal decomposition, 
exponential smoothing 

• Linear forecasts, MCMC, 
etc… 

Data: US Accident deaths 



Forecasting, prediction, time series 



Hierarchical models (or nested, multilevel, etc…) 

• MN radon data 
• Measurements 

are nested within 
85 counties 

• Number of 
samples per 
county vary 
widely 

• Can model with 
varying slopes, 
intercepts, both 



HLM example, cont. 

Perhaps try allowing county intercepts to vary 



HLM example, cont. 
• After running model, extract 

random effects from the fitted 
object 
 
 
 
 
 
 
 
 
 

• And examine the county-level 
residuals 

• Or plot the individual county 
intercepts 



Network analysis Black Sabbath ego network 

http://www.r-bloggers.com/patterns-in-the-ivy-the-
small-world-of-metal/ (Katherine Ognyanova, kateto.net/countries) 

Co-occurrence network of country names in 
statements by US senators 

R has an expanding library of network analysis tools 
• Descriptive statistics 
• Exponential Random Graph Modeling for inferential 

models 
• Visualizations 



SNA example: simulated disease spread 
• Simulation 
• Temporal network 

• Red = infected 
• Blue = not yet infected 



Mapping 

Base R 

Google style 



Waste Lands: America’s Forgotten Nuclear Legacy 
Washington Post 



Integrate with data systems 

Traffic violations (shade = time of day) 
Source: Srini Kumar, Director of Data Science at Microsoft 

• Download 800k records of 
Montgomery Co traffic violations 
 

• Stored in a relational database 
 

• Connect to database within R, 
query using SQL syntax 
 

• Visualize with a Google Maps-
style plot 



Access APIs 
Data: American Community Survey, % 
income over $200k 

Source: zevross.com/blog Source: Joe Gonzalez, http://www.r-bloggers.com/how-popular-is-the-president-of-
mexico-on-twitter/ 

Data: Twitter 



Interactive graphics 
• “Leaflet” can create 

widgets that embed 
directly in webpage 
 

• “Shiny” can create full-
fledged interactive 
data tools 

Source: Jonathan Sidi, 
http://54.191.51.69/Elections/USA2016/shiny 



More visualization 

• Mashup of text data with a 
network visualization 
• Text: Icelandic legal code 
• Nodes: 1,513 documents 
• Links: cross-references 
• Size: number of links 
• Color: time period 

Source: Françoisn, 
http://www.r-bloggers.com/ggnetwork-network-
geometries-for-ggplot2/ 



Putting it together 

• R is a language 
• And a large analytical toolbox 

 
• Best-use leverages multiple 

strengths 
• Use an IDE; 
• Create readable, reproducible 

code chunks; 
• Use markdown to author reports 

and presentations 
• (almost) all of the code for this 

presentation was created with 
markdown -> HTML output 



HTML5 presentations 

 



Questions? 



Contact Info 

Zane Kelly 
Research Analyst 
Joint Legislative Audit and Review Committee 
Washington State Legislature 
360-786-5193 
Zane.Kelly@leg.wa.gov 



Suggested R References 
• The R Project & CRAN 
• r-bloggers 
• Rstudio & Shiny 
• rseek.org (custom Google search) 
• The R Book, Michael J. Crawley (older edition can be found online) 
• The R Cookbook 
• ggplot2 
• The R Journal 
• Quick-R 
• Advanced R 
• Revolution analytics (now MSFT, their getting started links are here) 

https://www.r-project.org/
https://cran.r-project.org/
http://www.r-bloggers.com/
https://www.rstudio.com/
https://www.rstudio.com/products/shiny/
http://rseek.org/
http://www.amazon.com/The-Book-Michael-J-Crawley/dp/0470973927
http://www.cookbook-r.com/
http://docs.ggplot2.org/current/
https://journal.r-project.org/
http://www.statmethods.net/
http://adv-r.had.co.nz/
http://blog.revolutionanalytics.com/
https://mran.revolutionanalytics.com/documents/getting-started/
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