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If you didn’t get a chance to 
review “What is R” and “How 

to download R” from 
Workshop Day 1,  please 

review the following 10 slides. 



The R “Environment”
R is an integrated suite of software facilities for data 
manipulation, calculation and graphical display. It 
includes

an effective data handling and storage facility,
a suite of operators for calculations on arrays, in particular 
matrices,
a large, coherent, integrated collection of intermediate tools 
for data analysis,
graphical facilities for data analysis and display either on-
screen or on hardcopy, and
a well-developed, simple and effective programming 
language which includes conditionals, loops, user-defined 
recursive functions and input and output facilities.

http://www.r-project.org

http://www.r-project.org


CRAN
R is open source = FREE!

You may contribute your code/package if you’d like

The Comprehensive R Archive Network (CRAN)
CRAN is a network of ftp and web servers around the world 
that store identical, up-to-date, versions of code and 
documentation for R. 

Use the CRAN mirror nearest to you to minimize network load.

http://cran.cnr.Berkeley.edu

http://cran.us.r-project.org

http://cran.cnr.berkeley.edu/
http://cran.us.r-project.org






Uck oh... 
what do I do now?
!
No drop down menu!

Open         from your applications



Free R Interface
http://www.rstudio.com



R Script File vs. Console
New “R Script”

Can write, save, and edit your 
code

To run code:

“⌘+Return” for 
Macs

“Ctrl+Return” for 
Windows

Command Console

Can write and run code

May lose objects if you forget to 
save

http://en.wikipedia.org/wiki/%E2%8C%98


What are “packages”
Packages are collections of R functions, data, and 
compiled code in a well-defined format. The directory 
where packages are stored is called the library. 

R comes with a standard set of packages. Others are 
available for download and installation. 

Once installed, they have to be loaded into the 
session to be used.

.libPaths() # get library location  

library()   # see all packages installed  

search()    # see packages currently loaded



R Studio 
automatically loads 
the “packages” tab - 

no code needed



>install.packages(“foreign”)
How to install packages 

>install.packages(“package.name”) 

example: >install.packages(“foreign”) #this package 
allows the user to import data files from SPSS, 
Stata, SAS, csv type files, etc. 

**R is not a good data management software

In R Studio, you can also do this by using the Package Installer in 
the menu (Packages & Data > Package Installer)

How to load packages 
>library(“package.name”) 

example: >library(“foreign”) #without running this 
code, R will not recognize commands you may use from 
that specific package



# Packages we will need to install for this workshop
> install.packages(“gmodels”) 

> install.packages("Hmisc") 

# Load packages to your library 
> library(gmodels) 

> library(Hmisc)

Other packages we’ll need



Working Directory (WD)
In most cases, it is useful to set a project-specific working 
directory—especially if you work with graphics that you want 
to have printed to .pdf files or if you want to read in a file.

We don’t really need the WD today, but let’s do it for 
practice. 

Choose a folder that you want to designate as your R 
Workshop folder

You can set the WD with this command
>setwd(“/Users/yvonneykwan/Documents/CSASS/R”)



Establish good workflows
!
Comment your script files! Comments are indicated by 
the # sign and continue until the end of the line.

> # This is a comment

Save your script files in a project-specific working 
directory.
Use a consistent style when writing code.

example: http://google-styleguide.googlecode.com/svn/trunk/Rguide.xml

http://google-styleguide.googlecode.com/svn/trunk/Rguide.xml


Don’t forget…
* R functions are case sensitive!
* Save your R Script files.
* Be patient. You’ll get it.



Object-Oriented Programming
Numbers

 > x <- 1 #store 1 as the object “x” (lowercase x) 

> x #run “x” 

 > class(x)# Use class(object) command to check the type of   
    # an object. It should read numeric 

 > X <- -1  #store -1 as the object “X” (capital X) 

 > X 

 > x      # Run “x” and “X” to see that they are properly stored 

    # R is case-sensitive 

 > y <- 2  #store 2 as the object “y” 



Object-Oriented Programming
Numbers

 > x+y #add x and y 

  [1] 3 

 > x*y #multiply x and y 

  [1] 2  

 > x/y # divide x by y 

  [1] 0.5  

 > y^2 # raise y to the power of 2 

  [1] 4



Object-Oriented Programming
Numbers continued

 > log(y) # take the natural log of y.  

  [1] 0.6931472 

#”log()” computes natural logarithms by default. Add the base, 
if you want a specific log. Ex: log10 computes log base 10 and 
log2 computes binary (i.e., base 2) logarithms. The general form 
log(x, base) computes logarithms with a base. 

 > log10(y) 

  [1] 0.30103 

 > log(y, 10) 

  [1] 0.30103 

 > exp(x+y) # take the exponential (e) of x+y 

  [1] 20.08554

http://inside-r.org/r-doc/base/log10
http://inside-r.org/r-doc/base/log2
http://inside-r.org/r-doc/base/log
http://inside-r.org/r-doc/base


Let’s Practice*
Using the objects we have defined, find
1. 2 times x,
2. 0.3 times x divided by the square of y,

3. natural log of y raised to the power of 2,
4. y raised to the power of 1/2, and
5. y raised to the power of -1/2.

*Hint: Recall orders of operation. Use parentheses 
when necessary.





Object-Oriented Programming
Vectors: R operates on named data structures. 

The simplest such structure is the numeric vector, 
which is a single entity consisting of a collection of 
numbers. 

 > xvec <- c(1, 2, 3, 4, 5)  

  # vector of length 5 with values 1, 2, 3, 4, 5; the code c() 
  denotes concatenate 

 > xvec 

  [1] 1 2 3 4 5 

 > xvec2 <- seq(from = 1, to = 5, by = 1)  

  # vector of length 5 with values 1 through 5, increments of 1 

 > xvec2 

  [1] 1 2 3 4 5 # notice that xvec and xvec2 are the same    



Object-Oriented Programming
Vectors 

 > yvec <- rep(1,5)  

  # vector of length 5 with value 1 repeated 5 times 

 > yvec 

  [1] 1 1 1 1 1 

 > 2*yvec # Multiply a scalar to a vector 

# NOTE: "yvec" remains unchanged. If you want to save 2*yvec, 
you need to save into an object. If not, the values are printed 
and lost. Let’s save it as “yvec2”. 

 > yvec2 <- 2*yvec 

 > yvec2 

  [1] 2 2 2 2 2



Object-Oriented Programming

Vectors
   # Recall, xvec: [1] 1 2 3 4 5 and yvec: [1] 1 1 1 1 1 

 > zvec <- xvec + yvec   

  # Store object "zvec" with xvec plus yvec 

 > zvec   

  [1] 2 3 4 5 6 

      # Vector addition: 1+1 2+1 3+1 4+1 5+1 = 2 3 4 5 6 

 



Object-Oriented Programming
Vectors

 > 1/zvec # One divided by the values in zvec 

  [1] 0.5000000 0.3333333 0.2500000 0.2000000 0.1666667 

 # NOTE: "zvec" remains unchanged. What if we want to save 1/zvec 
  as zvec1? 

 > zvec1 <- 1/zvec 

 > zvec1 

  [1] 0.5000000 0.3333333 0.2500000 0.2000000 0.1666667 

 > wvec <- c(xvec, 0, yvec)   

  #combines xvec & yvec with a 0 in between 

 > wvec 

  [1] 1 2 3 4 5 0 1 1 1 1 1



Cryptic R messages
Error: object 'yvec' not found 

You forgot to store “yvec” before 
trying to use it in another function

Error: unexpected symbol in 
"zvec <- xvec + y vec” 

There is an extra space between y 
and vec



Let’s Practice
1.  Using the objects we have defined what code could we use to    
 get this output (store as vvec): 

   [1] 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

2.  Applying what we know…
   a. Define a new vector “uvec” of length 2 with values 0.5 and 1.
     b. Store “tvec" as “uvec1” plus “xvec” - What happens?

3.  How about…
   a. Define a new vector “svec” with values 0.5 through 2 at          
  increments of 0.5. 
   b. Store “rvec" as “svec” plus “uvec1”









Condition 1: $1/day Condition 2: $20/day 

Participant 1 = 1 
Participant 2 = 2 
Participant 3 = 3 
Participant 4 = 1 
Participant 5 = 2

Participant 1 = 5 
Participant 2 = 7 
Participant 3 = 5 
Participant 4 = 4 
Participant 5 = 6

  !
  

Paired Samples t-test
4. Run a paired samples t-test for the data given below

# t.test(y1,y2,paired=TRUE) in which y1 & y2 are numeric 

## You would like to measure the effect of income on 
happiness. You give a group of 5 students $1/day for one 
month. After one month, you measure student happiness on a 
scale from 1 to 7. After measuring student happiness, you 
give the same students $20/day for one month. After one 
month, you again measure student happiness on a scale from 1 
to 7.  Note that each participant participates in both 
conditions of the experiment. The following are the results.  
You can see happiness ratings for each participant below.



  !
  

Paired Samples t-test
# t.test(y1,y2,paired=TRUE) # in which y1 & y2 are 
numeric 

> onedol <- c(1, 2, 3, 1, 2) 

> twentydol <- c(5, 7, 5, 4, 6) 

#c() = concatenate data into a vector 

> t.test(onedol, twentydol, paired=T)



Matrices
Matrix: a rectangular array of numbers, symbols, 
responses, etc. that are arranged in rows and 
columns (m rows by n columns)

 > matrix(data, nrow, ncol, byrow=F)  

# The data argument is usually a list of the elements that will 
fill the matrix.  

# The nrow and ncol arguments specify the dimension of the matrix.  

# Often only one dimension argument is needed if, for example, 
there are 20 elements in the data list and ncol is specified to be 
4 then R will automatically calculate that there should be 5 rows 
and 4 columns since 4*5=20.  

# The byrow argument specifies how the matrix is to be filled. The 
default value for byrow is FALSE which means that by default the 
matrix will be filled column by column. 

matrix(data, nrow, ncol, byrow)!



Matrices 
matrix(data, nrow, ncol, byrow=F)!
#default — the matrix fills by columns 

 > seq1 <- seq(1:6) 

  > mat1 <- matrix(seq1, 2)  

  # matrix with seq1 data, indicate 2 rows 

#filling the matrix by rows 

 > mat2a <- matrix(seq1, 2, byrow=T) 

  # matrix with seq1 data, indicate 2 rows, fill by 
  rows 

!

matrix(data, nrow, ncol, byrow)!



Matrices 

# Specifying a certain number of columns — need to use  
 # ncol because we are using the default out of order 

 > mat2b <- matrix(seq1, ncol=2) 

!
!
# Specifying number of columns rather than row, fill by  
 # rows. 

 > mat3 <- matrix(seq1, ncol=2, byrow=T)

matrix(data, nrow, ncol, byrow)!

matrix(data, nrow, ncol, byrow=F)!



Matrix Computations 
# Let’s create two matrices to work with 

 > seq2 <- (0:5) 

 > mat4 <- matrix(seq2, 2) 

!
!
 > mat5 <- matrix(c(rep(1,3), rep(2,3)), 2, byrow=T) 

matrix(data, nrow, ncol, byrow)!



Matrix Computations 
#Addition 

 > mat4 + mat5 

 > mat5 + 3 

matrix(data, nrow, ncol, byrow)!

#Subtraction 

 > mat2a - mat5 

 > mat2a - 0.5



Submatrices
# Using submatrices from the same matrix in computations. For 
computations, submatrices must have the same dimensions. 

 > mat4 

 > mat4[, 1:2] #choose column 1 to 2 

 > mat4[, 3:4] #choose column 3 to 4 

 > mat4[,seq(from=1,to=3,by=2)] 
     #choose odd column elements  
    (e.g., 1, 3) 

 > mat4[1,] # choose row 1 

 > mat4[2,] # choose row 2 

!

matrix(data, nrow, ncol, byrow)!



Matrix Computations !
#Inverse 

 > mat4 # recall mat4 

 > solve(mat4) # use solve() to find inverse of a matrix, 
 but you cannot take the inverse of a non-square matrix 

matrix(data, nrow, ncol, byrow)!



Matrix Computations !
#Inverse 

 > mat4[,1:2] 

 > solve(mat4[,1:2]) # Select 2x2 from mat4 

 > mat4[,2:3] 

 > solve(mat4[,2:3]) #Can also take the inverse of the 2x2  
 matrix from column 2 to 3 from mat4

matrix(data, nrow, ncol, byrow)!



Matrix Computations !
#Transpose 

 > mat5 # recall mat5 

 > t(mat5) # t() function to find matrix transpose

matrix(data, nrow, ncol, byrow)!



Matrix Multiplication (%*%) 
#CANNOT MULTIPLY mat4 and mat5 — multiplication 
requires m by n matrix to by multiplied to a n by m 
matrix. Let’s take the transpose of mat5. Then it 
will be dim(2,3) times dim(3,2) 

 > mat4 %*% mat5 

 > mat4 %*% t(mat5) 

matrix(data, nrow, ncol, byrow)!



Element-wise Matrix Multiplication 
!
#Element-wise multiplication 

 > mat4 

 > mat5 

 > mat4 * mat5 

 > mat4 * 4 

matrix(data, nrow, ncol, byrow)!



Element-wise Matrix Division!
# Division 

 > mat5/2 # Divide each element in mat5 by 2 

 > mat4/mat5  

  # Divide each element in mat4 by each element in mat5 

 > mat4[,1:2]/mat4[,2:3] # Divide elements of two submatrices

matrix(data, nrow, ncol, byrow)!



Combing vectors to matrices
#Combining vectors to matrices by the column 

 > v1 <- c(3,3) # create vector with two 3s 

 > mat6 <- cbind(mat5, v1) # column combine v1 to mat6 

 > mat6 

matrix(data, nrow, ncol, byrow)!



Combing vectors to matrices
#Combining vectors to matrices by the row 

 > v2 <- rep(3,3) # create vector of three 3s 

 > mat7 <- rbind(mat5, v2) # row combine v2 to mat7 

 > mat7 

matrix(data, nrow, ncol, byrow)!



Combing vectors to matrices
> v2 #v2 is a vector of length 3 

> mat6a <- cbind(mat5, v2)  

 #add v2 to the columns of mat6, but mat 6 only has 2 row,  
 but v2 has 3 elements...Error: number of rows of result is 
 not a multiple of vector length (arg 2) 

> mat6a  

 #Even though there's an error, R will still run the code  
 and drop whatever doesn't fit

matrix(data, nrow, ncol, byrow)!



Combing vectors to matrices
# assign names to the rows and columns of mat7 

# rows are assigned first 

 > dimnames(mat7) = list(c("row1", "row2", "row3"), 
 c("col1", "col2", "col3")) 

 > mat7

matrix(data, nrow, ncol, byrow)!



Let’s practice 

matrix(data, nrow, ncol, byrow)!

1. Create a matrix (mat8) of 20 numbers from a 
standard normal distribution. Indicate 4 
rows. 

2. Create a submatrix from mat8 using column 
2 to 3. Create another submatrix from mat8 
using columns 2 and 4. 

3. Can we multiply the two submatrices?
4. What can we do to multiply them?







Data Frames
Data Frame: used for storing data tables; it can include 
different data types of the same length

 > age <- c(28, 23, 32, 42, 28) 

 > dept <- c("soc", "anthro", "psych", "soc", "econ") 

 > abd <- c("yes", "no", "yes", "yes", “no") 

 > pubs <- c(3, 2, 0, 3, 5) 

 > gradinquiry.dat <- data.frame(age, dept, abd) 

!
!

matrix(data, nrow, ncol, byrow)!



Lists

#Below is a list with 
age, dept, abd, and the 
numeric value 5  

> N <- length(age)  

# length() will 
calculate the number of 
ages provided. N will be 
a scalar. 

> gradinquiry.data <- 
list(age, dept, abd, N)

matrix(data, nrow, ncol, byrow)!

List: generic vector containing other objects/
comments (numeric, factor, string, etc.)



Let’s write a 
Confidence 
Interval 
Function

matrix(data, nrow, ncol, byrow)!



Practice and Review of Workshop 1

matrix(data, nrow, ncol, byrow)!

1. Find mean of age
2. Find standard deviation of age
3. Find the 99% CI for age

4. Run a frequency table for abd and age
5. Run a CrossTab for age, dept, and pubs
6. Get the correlation for age and pubs
7. Run a bivariate regression between age and 

pubs

















Some useful websites, especially for 
data visualization

General R Tutorials and Guides
http://www.ats.ucla.edu/stat/r/
http://www.quantoid.net/teaching.html
http://www.statmethods.net

For Data Visualization
https://github.com/jkarreth
http://lmdvr.r-forge.r-project.org/figures/
figures.html
http://ggplot2.org

http://www.ats.ucla.edu/stat/r/
http://www.quantoid.net/teaching.html
http://www.statmethods.net
https://github.com/jkarreth
http://lmdvr.r-forge.r-project.org/figures/figures.html
http://ggplot2.org


Thank You! 
Questions? email yykwan@ucsc.edu

mailto:yykwan@ucsc.edu

