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A note of caution before using any stats package: 
Beware running with scissors!

You can bamboozle yourself, and your readers, by misusing statistics. 

Make sure you understand the methods you are using, in particular the 
assumptions that must be met for them to be valid (e.g. normal distribution for 
many common tests).

So before rushing in, consult:

• IRE tipsheets (e.g. Donald & LaFleur, #2752; Donald & Hacker, #2731)

• Statistical textbooks (e.g. http://www.statsoft.com/textbook/ is free online)

• Experts who can provide a reality check on your analysis!

http://www.statsoft.com/textbook/�


Getting started:

Download R, instructions at: http://www.r-project.org/

Start the program:

http://www.r-project.org/�
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Prepare the data:

1) Save as a csv file 2) Point R at the data



Load and examine the data:

View a basic summary:

First steps in the R command line:

Presenter
Presentation Notes
Code we type in is in red; the output from R is in blue. 

When we read in the data from our spreadsheet saved as csv file, we create a new object in R called a “data frame.” 

The command “ls()” lists all the objects in the current R session; “str” shows the structure of each object; “summary” is a useful general command that here provides some basic summary statistics for each variable – later we’ll see it used to return the results from statistical tests.





What is the mean age and salary for CEOs in each sector?

An alternative, computing mean and standard deviation in one go:

Presenter
Presentation Notes
Note the format for each variable, which first names the data frame, then “$,” then the variable name. 

In the top examples, the general command “tapply” tells R to calculate the statistic  defined at the end of the code; we could have asked for “median,” “sd” for standard deviation, and so on.



Is there a correlation between age and salary?

Presenter
Presentation Notes
The P value tells us that there is not a statistically significant correlation.



Draw a graph to explore the correlation analysis:

Presenter
Presentation Notes
Here we’ve written the code in a slightly different way. Rather than defining the variables to be plotted using the format “CEOs$Salary,” we’ve defined the data frame at the end of the code, which means we can simply write the variable names. It would have worked using the earlier format, although that format would also have showed up on the axes, which would have been untidy.

This code also illustrates another general feature of R code: dependent or response variables go before the tilde (~); independent or explanatory variables go after the tilde. Think of it this way: we’re interested in whether CEOs who are older tend to get paid more; clearly nobody gets older because they’re paid more, so Salary is the dependent variable.

In addition to drawing a scatterplot of points,  this code draws a regression line, adds a line defined using a smoothing function, and puts boxplots summarizing the distribution of each variable on each axis. 



Does mean CEO age differ significantly across sectors?

Does mean CEO salary differ significantly across sectors?

Presenter
Presentation Notes
Here we create a new R object containing the analysis of variance results, and then return these results using the general “summary” command.

For Salary, we have our first statistically significant result.



Draw a graph to explore the distribution of salary by sector:

Presenter
Presentation Notes
OK, so the ANOVA is statistically significant, but which of the sectors are significantly different from one another? We will need to use an R “package” to perform the necessary multiple comparisons.



Moving beyond the basic functions: R packages

The R community has written 2800+ extensions to R’s basic statistical and 
graphical functions, available from the CRAN repository: 
http://cran.r-project.org/web/packages/

Follow the links to find a PDF Reference Manual for each package.

To see what packages you have available:

If you can’t find the package you need, select “Install package(s)” and 
download from the nearest mirror of the CRAN repository
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Some examples of R packages:

• ggplot2: for sophisticated statistical graphics

• survival: for analysis of data where the dependent variable is the time 
that elapses to a particular event. Used in medical research to see if drugs 
prolong life; you might use these methods to analyze the time taken to 
process permit applications for different groups of people

• rgdal: for geospatial data analysis; allows you import shapefiles and 
other forms of geodata and perform GIS-type analyses

http://cran.r-project.org/web/packages/ggplot2/ggplot2.pdf�
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Back to our analysis of CEO salary by sector:

Previous summary:

Load multcomp package using “Load package” or:

http://cran.r-project.org/web/packages/multcomp/multcomp.pdf�


Perform multiple comparisons:

Presenter
Presentation Notes
This code is a little more complex, but again we’re creating a new R object containing the results of the statistical test, and returning the results using the “summary” command.



If the command line isn’t for you: 
R through Excel

Download RExcel, instructions at: http://rcom.univie.ac.at/download.html

Getting started: 1)

2)

http://rcom.univie.ac.at/download.html�


Getting started: 3)



Now we’re ready to go:



Load the data into R: 

Highlight the data range, right click and select “Put R DataFrame”



Compute summary statistics:



Output in R Commander:

Presenter
Presentation Notes
All the action takes place in R Commander. When we finish our session and close, we will have the option of saving the Script and Outputs.

See that the code is a more complex version of the numerical summary we earlier performed in the command line.



ANOVA of CEO salary by sector:



Output in R Commander:

Presenter
Presentation Notes
Here, the R code for the multiple comparisons is a little different from the command line example. Instead of giving P values for each comparison, the code has calculated 95% confidence intervals and assessed whether the differences between sectors are significant on this basis.

The results are presented as a compact letter display, but the conclusion is the same: two sectors that share a letter are not significantly different from one another, so the only statistically significant difference is between Retail and Financial services.



Statistical graphics with R made easy:

Web application for ggplot2 package: http://www.yeroon.net/ggplot2/

Presenter
Presentation Notes
This web app is great for using the ggplot2 package to create more sophisticated statistical graphics. You simply upload your data from a spreadsheet, and point and click to build the graphic, see http://www.stat.ucla.edu/~jeroen/ggplot2/ for help, video tutorials etc. 

You can export a PDF, and use the View menu to open a window containing the R code, which you can copy and paste into R for customization.

 

http://www.yeroon.net/ggplot2/�


R tutorials:

We’ve only scratched the surface with these examples. To learn how to perform 
other common statistical analyses in R (e.g. linear and logistic regression; t-tests; 
tests for normality; non-parametric methods), here are some resources:

• Quick-R: intended for people switching from SAS/SPSS/Stata, but easy to follow 
even if you haven’t used these packages

• Rtips: comprehensive, but not quite so easy to navigate

• Burns Statistics: put together by a specialist in quantitative finance; tutorials 
on the menu at left

• R Through Excel: well-illustrated guide to using the add-in 

http://www.statmethods.net/�
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