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c b n a 



www.r-project.org 
R ≈ S ≈ S-Plus 
 
 
Free 
 
 
Statistical  
  Programming  
    Environment 
 
 
rseek.org 
 
  
 



Why R can be Hard 

• R is for Statisticians / Programmers 

– Easy to create new analyses 

– Multiple ways to accomplish task 

o But, tutorials have complete examples! 

 

• R is Open Source 

– Constantly changing 

– Varying quality of code and documentation  

o But, lots of both! 

 



The Interface 



RStudio:   www.rstudio.com 

R Console 



Console 

> prompt 
+ waiting for more 
[#] element number 
 
 
3 + 2 {ENTER} 
3 - {ENTER} 2 
 
 
 3 > 2 
 3 >= 2 
 2 == 2 
 
  
 

Logic Symbols 
| or 
& and 
== is equal to 
!= not equal to 



Script Files 



Objects 



Assignment  <- 

my.school <- "Mason" 
 
nine <- 9 
 
three <- nine / 3 
 
 
 
 

It is best to use <-  
but = also works 

RStudio:  Type <- with Alt + - [dash]   



Vectors [ Variables ] 

numbers <- c(101,102,103,104,105) 

numbers <- 101:105 

numbers <- c(101:104,105) 

 

numbers[ 2 ] 
numbers[ c(2,4) ]  
numbers[ numbers  > 102 ]  

    
 

the same 

> numbers <- 101:105 
> numbers 
[1] 101 102 103 104 105 
> numbers[ 2 ] 
[1] 102 
> numbers[ c(2,4) ]  
[1] 102 104 
> numbers[ numbers > 102 ] 
[1] 103 104 105 
> 

think combine 



Functions & Packages 



Functions & Arguments 

read.table( datafile, header=TRUE, sep = ",") 

Positional 
Argument 

Named 
Argument 

Named 
Argument 

Function 



Packages 

 

 

 

 

 

 

 

Package 
Name 



Using Packages 

1) Install 
Click "Install"  
    or 
install.packages("name") 
 
2) Load 
Click the checkbox 
   or 
library( name )   
   alternatively 
require( name )  
 
 
 
 
 

Loaded 

Installed 



Choosing Packages 

 

Thousands of packages 

 

Not all are good 

 

Download from Comprehensive R Archive Network (CRAN) 

 

 

 

http://dataservices.gmu.edu/software/r/packages 
 
 

 

 

 

 



Working with Datasets 

mydata <- read.csv( "titanic.csv") 



str(mydata)   think structure 

  

 

 

 

 

mydata$pclass 

 

Data Frame 

mean(mydata$fare) 

int / num = Numeric   
    (Interval / Ratio) 

Factor = Categorical   
    (Nominal /Ordinal ) 



Variables in Data Frames 

Named Argument 

qplot(age, data = mydata ) 

library( lessr ) 
Histogram( age, data = mydata ) 

 

Positional Argument 

select( mydata, age )  

mydata %>% select( age )  
  

Pipe - read "then" 
Ctrl + Shift + M  

 

Object 

mydata$age 

mydata[, 'age'] 
mydata[['age']] 

 

Attach 

attach( mydata ) 

age 

 
%>% head 



Review: What to look for 

<- 
= 

Assignment Create Objects > list <- c("one","two") 
> list =  c("one","two") 

[] 
$ 

Object Parts Indexing 
Column Name 
 

> dataset[row, column] 
> dataset$columname 

() 
, 

Functions Packages 
Arguments 

> library(something) 
> with(data, column=two) 

+ 
+ 

Continuation Unfinished > ggplot(one, data=data) + 
+       geom_points() 



Statistical Analysis 



Model for Statistical Analysis 

object <- goal(           formula ,  data = data ) 
 

 
 
 

tt.ttest <- t.test(      fare ~ gender,  data = mydata  ) 

tt.anova  <- aov(         fare ~ pclass + gender, data = mydata  ) 

tt.logistic  <- glm( survived ~ pclass * gender,  data = mydata , 
    family = binomial ) 

 

 

 

: interaction 

* factorial 

~ predicted from 

+ include 

Y ~ X 
Y ~ X + Z 
Y ~ X * Z 



Analysis Objects 



Project Management 



Have a Project Directory 
Working Directories 

 

 

RStudio Projects 



Combine Tools 
RMarkdown (Script) Shiny Interactive Graphics 



Now What? 

1. Download 

2. Unzip 

3. Open R-Exercise file 
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