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 Introduction 
In the growing field of genomics there is a growing need for 

more accurate and efficient methods of analyzing this data. 

Statisticians working with genomics data use a programming 

language called R to develop models that can effectively 

analyze this data and draw more accurate conclusions. These 

models can be very complex and tedious to decipher, so every 

statistical model must be accompanied by a documentation 

package that will help researchers worldwide use the model for 

their research. Creating R packages requires the use of R 

software,  a programming editor, and a Linux server that will 

produce a final product of a universally accepted R package. 

 Goals 
The goal of this project was to compile a user-friendly 

documentation package for  Dr. Bickel’s statistical model  of 

the LFDR and upload it to CRAN. A second goal was to provide a 

chart that can easily display the drastically different results 

obtained from using different methods to calculate the LFDR 

 Methods with a sample 
Since many functions were documented, we will just provide a 

sample. Starting with the R model  LFDR-MLE.R, there is a 

function within called get_lfdr: 

 

 

 

 

 

 

Before we make the skeleton file, we must load (source) LFDR-
MLE.R into R with the command source(“LFDR-MLE.R”). A 

long list of functions is produced, but a small sample can be 

seen here: 

 

 

 

 

 

 

 

 

 

 

 

 

Next, we run the function that produces the skeleton .Rd file. 

The resulting folders will be in the current working directory: 

 

 

 

 

 

 

 

 

 ‘get_lfdr.Rd’ can be found in the ‘man’ folder within the 

‘anRpackage’ folder. From here, the fields will be manually 

entered. Here is a small sample of the .Rd file: 
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Once finished, the .Rd file must be uploaded to a Linux server 

(we used FileZilla) and built into a package through an X11 

terminal (note that just a sample of the screen is presented): 

 

 

 

 

 

 

 

 

Completing R’s automated checks will produce a final PDF file 

(only if the package passes all of the tests of course): 

 

 

 

 

 

 

 

By: Kyle Leckett                                                           UROP Winter 2012 

Sponsored by: Dr. David Bickel 

Once all of the checks have passed, the final product will be a 

PDF manual that is ready to be uploaded to CRAN. Note that the 

manuals produced by this project were approximately 25 pages 

in length, however, this sample package only contains two pages. 

The first .Rd file is a title page that precedes the remainder of 

the manual. Our sample function ‘get_lfdr’ is presented: 

Note how the ‘argument’s code reflects the automatic formatting 

of the R package. The subheadings ‘usage’ and ‘description’ can 

also be easily seen in this sample. This sample only documented 

the function ‘get_lfdr’ to provide a short sample. A real R 

package may have more than 25 pages. 

 Example continued 

 Simulated data 
The underlying purpose behind Dr. Bickel’s model is to show that 

using different methods to calculate the local false discovery rate 

(LFDR) may yield drastically different results; so different that 

one method may lead to rejecting a hypothesis and another 

method may lead to accepting a hypothesis. A short definition of 

the LFDR is the probability of falsely identifying the presence a 

gene. With this worked example, we will explore how estimating 

the LFDR with three different methods, namely mixture, 

maximum likelihood estimation, and binomial based estimation. 

The following code provides an analysis methods: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This code reflects internal functions created by Dr. Bickel used to 

calculate the LFDR with by the three methods mentioned above.  

This plot displays the estimated LFDR against the p-value with 

the three different estimation methods. P-values determine 

whether one rejects or does not reject a null hypothesis based on 

a significance level. Though a trend appears to be followed, 

there are significant differences between p-values of 0.1 and 

0.2. 


