Learning Statistics Using R
Chapter Exercises and T/F Questions
Chapter 1 - R Basics

1.  What command would you use to obtain R manuals and reference material?

> help.start()  

2.  What command would you use to obtain information about the {stats} package?

> library(help="stats")

3.  What R commands would yield z as the sum of x = 5 and y = 6? 

> x = 5

> y = 6

> z = x + y

4.  What R command would yield test as a data vector with values 10, 20,30,40,50?
> test = c(10,20,30,40,50)

5.  What R command would add the labels A,B,C,D,E to the data values in test?

> names(test) = c("A","B","C","D","E")

6.  Create a matrix P with 2 columns from data (1,2,3,4,5,6).

> P = matrix(c(1,2,3,4,5,6), ncol=2)

7.  What R command would create a data frame J from matrix P?

>  J = data.frame(P)
8.  What R command would provide pre and post labels for columns in J data frame?

> names(J) = c("pre","post")

9.  What R command would return TRUE or FALSE for missing values in data frame J?

> is.na(J)

10.  What R command lists all active variables in the work environment?
> ls()

TRUE OR FALSE QUESTIONS 

T
F
a.
R software can only be run on an IBM PC. 

T
F
b.
R software has extensive manuals, references, and documentation material available for the user.

T
F
c.
R script programs can only analyze numerical data.
T
F
d.
R software can analyze data similar to other statistical packages, for example, SPSS, SAS, or STATA.

T
F
e.
You should not mix data types in a data vector.
ANSWERS:

a. F 

b. T 

c. F 

d. T 

e. T
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R Basics

Chapter Summary

This chapter has presented the R basics to help you with the installation of the R software, the inputting of data, the processing of data, and the outputting of data.  The R script files for this book can be downloaded from:  http://www.sagepub.com/schumacker.  Each chapter will use the basic input, process, and output format in the author written R script files to illustrate data analysis and important concepts in statistics.  Some chapter examples will simulate data in the author written R script files and/or in the functions with R commands separated into the basic input, process, and output sections described in this chapter.  


The input, process, and output operations can all be bundled in a R function which provides a single name to execute all of the operations.  The following function, results, has the input, process, and output operations between the brackets, { and }.  Issuing the function name, results() executes the operations in the function.  

The applied examples will input a data set, conduct a statistical analysis, then show the outputted results from the function.  These R functions created by the author will use an equal sign (=), however, the R functions you acquire from packages will use the assignment operator arrow (< -) and/or a special double equal sign (= = ) embedded in a function to represent an equal expression.  In some cases, a Warning or Note is posted to indicate unusual circumstances required to input data, process data, or print results.
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1.1 Introduction to R


1.1.1 Download and Installing R
· R is a free open-shareware software that can run on Unix, Windows, or Mac OS X computer operating systems.

· Once the R software is installed, additional software packages or routines are available from an extensive library. 

· Once a R package is loaded, you access it by simply issuing the command, library (x), where x is the name of the package. 

· The R software can be downloaded from the Comprehensive R Archive Network (CRAN) which is located at URL:  http://cran.r-project.org/. 



1.1.2 Getting Help
· You can access additional R manuals, references, and material by issuing the following command in the RGui window:

· > help.start()
                       
1.1.3 Online Documentation
· A comprehensive Introduction to R is available online at:

http://cran.r-project.org/doc/manuals/R-intro.html



1.1.4  Update R software version 
· It is very easy to update or install the latest version of R for Windows from the CRAN website.   You simply need to uninstall the older version of R.  



1.1.5 Load, Install, Update R Packages
· A dialog box will appear which lists the base package along with an alphabetical list of other packages.



1.1.6 Running R Functions

· To run R functions or commands that are presented in the book, you will Click on File, then select Open script from the main menu in the RGui window. 

· The file will open in a separate R Editor window. 


1.2  Input, Process, and Output in R Script Files
· R is similar to other software packages such as SAS, SPSS, S-Plus, STATA, Maple, etc. which all have the same three basic operations that govern their usage:  input, process, and output.  These three operations can be described as:

· Input:  
Import data from other packages; read in comma, tab-delimited , or ASCII raw data file;  enter or create own data. 

· Process:  Conduct mathematical or statistical operations on the data.

· Output:  List results or print results in a table, graph or chart. 


    
1.2.1 Input





1.2.1a  Calculator and Assignment
· Calculator and Assignment

· Using the R Console window and the "=" or "<-" assignment symbol (x = 5 and x <- 5 are the same assignment command)




1.2.1b  Vectors
· In a vector, we generally create a single column of data with i (row) subscripts for a variable. 




1.2.1c  Missing Values
· When a label or data value is left out (missing) in R, the "NA" or <NA> expression is printed. 




1.2.1d  Matrices
· Mathematical and statistical operations on data require the data to be in a vector or matrix format, that is, rows (i) and columns (j).




1.2.1e  Data Frame
· The data frame would usually have each row correspond to a person or subject, while the column would correspond to variables, for example, gender, school, test scores, whether numeric or character data. 




1.2.1f  Import Data Files
· The getwd ( ) function will indicate the working directory on your computer where the data file is located. 

· To change the working directory, specify the new path using the setwd ( ) function.




1.2.1g  Import Other File Types
· The R software has built-in functions designed to read in data from EXCEL, SPSS, SAS and other software packages.  This is a better way to obtain data than entering the data or placing data in a matrix. 

· EXCEL - read.xls ( ) 

· SPSS - spss.get ( ) 

· SAS - first export your SAS data file into the transport format prior to inputting it into a R data frame.

· STATA - library(foreign), then read.dta() 

· SYSTAT - library(foreign), then read.systat() 




1.2.1h  Summary
                
1.2.2 Process





1.2.2a  Calculator
· Basic calculator functions defined.



1.2.2b  Functions
· Functions themselves are defined.



1.2.2c  Loops
· How loops can be used.
                
1.2.3 Output




1.2.3a  List and Print
· Basic listing and printing options.



1.2.3b  Graphs
· Creating basic graphs in R.



1.2.3c  Statistical Analysis
· Putting it all together to conduct statistical analysis.



1.2.3d  Export R data files
· Export R data files to use elsewhere.
1.3 R Studio
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