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[bookmark: _Toc308557543]Introduction
GAMS is good in optimization models and has an extreme nice language for complex model building and data manipulation. Sometimes, however, GAMS is not enough and we need other tools to do certain tasks. Statistics and graphics are two good examples. People tried many things in GAMS (yes I know you can program a linear regression model in GAMS), but one should rather go to a tool that is specialized for the job at hand. R is a free and great tool for statistics and graphics and has evolved over the years as one of the best pieces of statistical software. There are people that declare R better than SPSS, STATA and SAS. The biggest problem with R is that it hasn’t a slick user interface and that learning R (like GAMS) is a big time investment. This document should give you some information about how to install and use R. It is written by a person that lived in the GAMS world and tried to get to start in R. Combining the world of GAMS and R is a road you should certainly explore. Benefit from the best of two worlds and it can be done without becoming a real R programmer.
The first step in using R is to download and install it. When you want to do this, you should understand that R is divided into many parts. The essential part you always need to install is called the “base” version of R. When you have installed this, you can extend your R system by loading additional pieces of code, i.e. called “packages” in R. Knowing which package you need can be a time consuming task, but as in GAMS there are discussion lists and internet help. Let’s start with downloading your R base by going to http://www.r-project.org/ The current version of R is 2.15.1 and press the “download R” link in the “Getting started” section.
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Choose the CRAN mirror you want to download from:
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And finally chose your operating system (I use Windows):
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So you already know that you need to install the “base” and this is a setup you download and install on your computer. If you are tempted (and ambitious) you could press the “contrib” link but this isn’t really useful for you right now. 
[image: ]
After you have installed R you should start reading some introduction text on R. There are many of them available (you do not need to buy a book), e.g.  have a look under the “Documents” section of the main window (www.r-project.org, left side of the screen). Press the “Manual” link and a good starter document is “An Introduction to R” (www.r-project.org/doc/manuals/R-intro.pdf ). Don’t be scared, R works almost like GAMS. It is file based (you could just copy a R folder structure, instead of installing it). In an editor you create a R command file and then run this file in R. R doesn’t have a compile and run phase but everything is executed line after line. Hence you could open R and type a command and see its result, then type a second command etc. Command files save you a lot of time and you can use them to repeat tasks. Instead of the GAMSide you now use the R user interface (i.e. for Windows there is a shortcut created for you when you install R, and otherwise it is a program called Rgui.exe (you can find this file in C:\Program Files\R\R-2.14.1\bin\i386\ or C:\Program Files\R\R-2.14.1\bin\x64 the first one is the 32 bits version and the latter one is the 64 bits version of R). When you start Rgui.exe you should get a screen like below:
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So print the R introduction course and start playing. Remember that the command to stop and close the program is q()
I understand that you will not have the impression that this is a nice and simple user interface, but I will show you some links of nice extension later.
A lot of functionality you want is stored in additional packages of R, e.g. there is a package specifically for finding outliers in your data. So how do you know what you need? And how do you install these packages? When you are not an R expert, and you want information, a good approach is to go to  http://www.rseek.org/ This is the Google for R. For example this is what we get for “outliers”:
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Also you can subscribe to the R mailing lists (see the main window of www.r-project.org) but when you start with R this is simply too overwhelming.
Suppose you now know that you want to install the “outliers” package. This can be done by opening the Rgui.exe and then type install.packages("outiers")You are then asked which CRAN to use for the download and the package is downloaded and installed. If you read the R introduction you will see that by default the outlier package is not available in R and that you have to type the command library(outliers) to get the commands for outlier testing available in your code.
[image: ]A second way to install packages is by opening the Rgui.exe and press the file menu “Packages” and then “Install package(s)…”. First select which CRAN you want and then you will see a list of available packages and you can select one or many of them (use Ctrl-left mouse click). 
Packages are built by people all over the world and hence they are updated on irregular intervals. If you want to update your already installed packages type the command update.packages() in the Rgui, or use the menu item “Packages” and then “Update package(s)…”.
The following packages I use a lot: plyr, reshape, and ggplot2. Check them out, especially ggplot is the best way to create very advanced graphics in R. 
If you wonder which packages are interesting it is good to look at  so called “Task Views”. When you are at the root of the CRAN (e.g. http://cran-mirror.cs.uu.nl/ ) then you can click on the “Task Views” link and see a list of topics :
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Click on the topic of your interest and you see a list of all packages available, e.g. for “Optimization””
[image: ]
So have a look at which package you want to load and I guess that since everything is free you probably want to download all nice packages of a certain Task View. To automatically install these views, the ctv package needs to be installed, e.g., via
install.packages("ctv")
library("ctv")
and then the views can be installed via install.views or update.views (which first assesses which of the packages are already installed and up-to-date), e.g.,
install.views("Econometrics")
or
update.views("Econometrics")

So you now know how to install R and find the extension you want. Read the introduction into R and start playing, the R language differs from GAMS  but is also very flexible and extendable. As with GAMS you need to play for a long time before you become productive. To help you a little bit: there are some nice user interface to work with R (so not the Rgui). The first one to mention is JGR (pronounce jaguar):  http://www.rforge.net/JGR/  
[image: ]
JGR is a Java user interface and has some powerful extension/packages as “Deducer”. Probably the best user interface to start with is Rstudio: http://www.rstudio.org/
[image: ]
Both interfaces are for free. Discover the potentials of R using these advanced interfaces. 
[bookmark: _Toc308557544]GAMS and R
GAMS is the perfect programming language for building optimization models. The language and special solvers make it ideal to build complex models that solve quickly. Many GAMS modelers use GAMS as a hammer and advocate that everything is a nail, i.e. that every problem can be solved with GAMS. Indeed most things can be solved by using GAMS and some tools like PERL or AWK, but is this the best approach? For example GAMS is not good at matrix algebra. We have seen that GAMS added some additional pieces of software to overcome this shortcoming (i.e. the programs cholesky.exe, eigenvalue.exe, eigenvector.exe and invert.exe). But what if we want something (slightly) different? Will GAMS translate all our wishes and needs into additional pieces of software? The answer should be: No! First because GAMS isn’t the expert in building this special software (time and money issues) and secondly there are already good alternatives (commercial as well as freeware). GAMS knows its shortcomings and hence it has very good facilities to start/run other pieces of software within GAMS and get the outcomes of the external program back into GAMS for further analysis. Good communication skills between software is the keyword here. 
In the following sections I will discuss how to combine GAMS and R. R is probably the most used (and improved) piece of software for statistics and advanced graphics. Matrix algebra, simple statistics, advanced statistics and statistical model estimation, as well as very sophisticated graphics can be done with R. Many features are implemented in so called “packages” that are developed and maintained by specialists all over the word. This makes R not only the best freeware software, but also the best choice for statistics, estimation of linear and non-linear models etc. 
R and GAMS have a lot of similarities: it is ASCII and (command)line oriented, it takes a lot of time to learn the possibilities of the language, and the more you use it the more you love it… R has excellent documentation, tutorials etc. Just visit the website http://www.r-project.org/  Our interest in R comes from the fact that models have a lot of data as inputs and outputs. The inputs are often data that come from statistical organizations, nowadays often from the Internet. Good input data is crucial for a model, but most data contains errors, missing values and outliers, that will influence the outcomes of models. At the moment we are working on combining GAMS and R for solving data problems and making it easier to get the right (combined/corrected/updated) data into our models. Also R can be a good tool for creating advanced graphics (for inputs and outputs) and hence for GAMS scenario analysis.
[bookmark: _Toc308557545]Preparations for R and GAMS
GAMS uses the GDX format to read and write data. It is a binary file which is very small and reading and writing these files in GAMS is very fast. When you want to use a GDX file in other software you probably need to convert the data (e.g. into a CSV file). GAMS acknowledged the potentials of R and has written a package in R that makes it possible to read and write GDX files within R. So the first step you need to take (after having installed R) is also to install the gdxrrw package. Visit the GAMS website and follow the instructions: http://support.gams-software.com/doku.php?id=gdxrrw:interfacing_gams_and_r
Example: We have downloaded the latest version of the package and saved it in 
c:\downloads\gdxrrw_0.0-3.zip
Open the Rgui and type install.packages("c:/downloads/gdxrrw_0.0-3.zip",repos=NULL)
Note that instead of using a \ as a path indicator we use a / in R (Unix style). Also note that copy and pasting the commands from the web page doesn’t work because of the “” that should be "". 
First download the GAMS and R examples: http://www3.lei.wur.nl/gamstools/GAMSandR.zip  and suppose you have unzipped the files/folders in the folder c:\GAMSdemo In the examples we use some R packages. Before you start to run an example you should be sure that you have installed all the R packages that are used in the code. Open the Rgui and type the following command: source("c:/gamsdemo/install.r") This will download and install all packages needed in the examples. Also note that you only have to download and install the packages once.
[bookmark: _Toc308557546]Communication between GAMS and R
Before we will go into details how GAMS and R work together we will roughly specify the steps to take:
1. Create “normal” GAMS code and at the spot where you want to run R:
2. save the data that R needs from your GAMS code. The best way to save the GAMS data is into a GDX file. In R we can use the gdxrrw library to read (and write) GDX files.
3. Run R and let GAMS wait for R to finish. Outcomes of R can be easily saved into a GDX file.
4. When R finishes and returns focus to GAMS, you want to check if R returned an error (i.e. the R code you used contains errors). If there is an error you probably want to stop GAMS and report the error in the GAMS list file. When there is no error you will read the GDX files created by R into GAMS.
5. Complete your “normal” GAMS model.

Below you see a schema of the steps above. The reason to use GDX in GAMS is of course the easy syntax for reading and creating GDX, but the most important reason is that you can create and read them runtime as well as compile time. 
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Note that the steps and approach described here can be implemented for other “external” programs than R. When your external program doesn’t support GDX files (e.g. SAS or SPSS) please have a look at our GAMS and R example/documentation that uses CSV files, i.e. the example using our CSV_GDX_TOOLS.exe program to convert GDX into CSV and CSV into GDX.
[bookmark: _Toc308557547]Simple example SimpleExample.gms
First download the GAMS and R examples: http://www3.lei.wur.nl/gamstools/GAMSandR.zip  and suppose you unzipped the files/folders in the folder c:\GAMSdemo
Before you start to run the SimpleExample.gms  example you should be sure that you have installed all the R packages that are used in the code. Open the Rgui and type the following command: source("c:/gamsdemo/install.r") This will download and install all packages needed in the examples. Also note that you only have to download and install the packages once.
The file SimpleExample.gms contains a good example of the collaboration of GAMS and R. In this example we have some data created by GAMS calculations and we save this data to a GDX file, then we start R (i.e. the file SimpleDemo.R). This code reads the GAMS data, makes a nice plot and save this to a PDF file, then runs a linear regression and saves the outcome to a GDX file. After quitting R, GAMS will read the fitted values of the regression model from a GDX file and does some calculations…

Note that you have to check if the $setglobal R of the example points to the right R executable. Also note that one of the easy mistakes you can make in R is forgetting that R is case sensitive (GAMS isn’t ). So lower- and uppercase matters! Also note that a dot is a letter that is allowed in names and often used in R, e.g. we would define a  GAMS parameter ModelOutcome or Model_Outcome, R users are tempted to create a data frame named Model.Outcome

Open the SimpleExample.gms in the GAMSide or Gtree and have a look at the code (with all the comments it should be easy to understand). Also the file SimpleDemo.R contains a lot of comments. Remember GAMS uses a * character on the first position of a line to indicate that the line is a comment. R uses the # character on any position in a line to indicate that the rest of the line is a comment. You can copy the example and adjust it to  have your own GAMS and R code in it. But if you want to do it more generic and systematic have a look at the following advanced example.
[bookmark: _Toc308557548]Advanced/generic example GAMSandR.gms
First download the GAMS and R examples: http://www3.lei.wur.nl/gamstools/GAMSandR.zip  and suppose you unzipped the files/folders in the folder c:\GAMSdemo
Before you start to run the GAMSandR  example you should be sure that you have installed all the R packages that are used in the code. Open the Rgui and type the following command: source("c:/gamsdemo/install.r") This will download and install all packages needed in the example. Also note that you only have to download and install the packages once.
This example will show you the GAMS implementation of the steps described in the previous sections, as well as tell you more on the implemented extensions of those steps. We will start with telling you about the WLOG/gpipe software tool developed by Erwin Kalvelagen (available in our GAMS tools software package). From the WLOG documentation:
For more complex, long running GAMS jobs it is often diﬃcult to monitor
progress by looking at the log ﬁle. Too many messages can obscure information
about how far the job has proceeded. Some ideas have been explored by users facing
this problem in the past, such as updating the title string of a command window.
In this document we describe a small system that can create one or more windows,
where we can send messages to from a running GAMS job.

So basically, it is a trick to display messages in a separate window. Displaying these messages (by calling WLOG.exe) can also be done by other programs (e.g. R) and hence WLOG is an extremely useful tool to communicate the progress of GAMS and R to one Window. This makes it user-friendlier to see what is happening in the different programs. Below you see the WLOG window created by the GAMSandR example code.

[image: ]

Communication between GAMS and R is done by defining globals in GAMS (with the $setglobal command) and then converting the globals into Windows/DOS environment variables. The batch file (DoR.bat) will read the environment variables and make them accessible in R. The reason to create globals is that with globals the code becomes generic code that can be copied for other purposes and settings can be changed easily (having effect on GAMS as well as R). In the current example all this is done in the settings.gms file:
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Most GAMS users will have no problem to save data to a GDX file. In this example the makeOutput.gms file contains the line (14) that converts the parameter data into a GDX file: 
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We could call R directly from GAMS, but instead we prefer to run a batch file (called DoR.bat).  The first reason is that we want to pass environment variables (specified in GAMS) to R. Also note that the batch file could be easily extended to do more than just calling R, e.g. it could do some extra data checking before you call R, or do some checking when R is completed. Note that the R code will create GDX files that will be read by GAMS and it also creates JPG and PDF graphics. Just have a look at the Demo.r file, we are sure that without much R knowledge you can guess what R will do (also have a look at the Demo.r.log file, i.e. more or less the LST file of the R run). When running programs like R, you want to communicate back to GAMS if the program was completed without an error. Using the fact that all programs return an errorlevel environment variable the batch file takes the errorlevel and saves the value to a GDX file (this is done by our GAMS tool Errorlevel.exe). Here the DoR.bat file:
[image: ]

The file CheckOnError.gms contains the GAMS code to check which errorlevel R returned (i.e. a 0 means R ran without any errors). When the errorlevel is not 0 the GAMS program will abort:

[image: ]

The final step in the GAMS program is to read the GDX files created by R (file readOutput.gms). 

[image: ]


[bookmark: _Toc308557549]How can you run the software and the example
1. Download our GAMS tools (http://www3.lei.wur.nl/gamstools) and unzip them in a folder, e.g. c:\GAMStools Please have a look at all our wonderful GAMS tools. Gtree our GAMSide replacement makes working with GAMS so much easier 
2. Download and install R (the current version is 2.15.1, http://www.r-project.org/) and is by default installed in C:\Program Files\R\R-2.15.1
3. Download and install the GAMSandR code (http://www3.lei.wur.nl/gamstools/GAMSandR.zip), e.g. in the folder c:\GAMSdemo
4. Run R (i.e. the rgui.exe) and install the packages needed for the GAMS and R examples. Type in the R window:
source("c:/gamsdemo/install.r") ; 
	For the gdxrrw package go to the address below and follow the instructions:
http://support.gams-software.com/doku.php?id=gdxrrw:interfacing_gams_and_r
5. Open c:\GAMSdemo\GAMSandR.gms (we like to use Gtree instead of GAMSide, but both will work) and change in the settings.gms file the globals to match your paths (step 1 and 2):
$SetGlobal GAMStools         c:\GAMStools\
[bookmark: _GoBack]$SetGlobal R                 C:\Program Files\R\R-2.15.1\bin\i386\
6. Run GAMS and see the magic of GAMS and R. Then start reading the code and you will see how you could change the R code (i.e. the file Demo.r could be replaced by any other file, or you can change the R code within the file). 
[bookmark: _Toc308557550]How communication between GAMS and R works
1. In the settings.gms file we define with setglobals  settings used/available in the GAMS code.
1. From all these globals and some more settings we write the file usersettings.bat (line 45-59 of settings.bat, the code creates environment variables when the batch file is executed).
1. In the DoR.bat batch file we read these environment variables (line 17 DoR.bat) and hence all these environment variables become available for all software we start in the batch file.
1. In line 21 of DoR.bat we start R, i.e. we do not start the Graphical user interface of R (Rgui.exe) but we start the so called terminal server of R (R.exe) and we tell it to run the Demo.r code (i.e. %1) and as output we create a Demo.r.log file (the R version of the GAMS .lst file). If the code isn’t running you should check your GamsandR.log file for GAMS errors and the Demo.r.log file for R errors.
1. In R the first part of the Demo.r takes the environment variables (the Sys.getenv() function in R) and stores them in R strings that are used in the rest of the R code.
 
Start reading the R manual http://cran.r-project.org/doc/manuals/R-intro.pdf and discover the potentials of R. Matrix calculations, linear models, outliers, missing data … all this now becomes available to you in GAMS, and for free.
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[bookmark: _Toc308557551]Advanced GAMS and R
There are two R packages that are useful for people who like to perform automation in R. The first package is called reshape. The package reshape lets you flexibly restructure and aggregate data using just two functions: melt and cast. Since parameters and variables of a GDX files are already in a molten form (or the default CSV files created by our CSV_GDX_Tools.exe), you can use the cast function to restructure your data (create complex crosstabs and aggregations). Read the reshape paper http://www.jstatsoft.org/v21/i12/paper and see how easy it is to rearrange your GAMS data to create tables and graphs (can be extremely useful in scenario analysis). Have a look at our reshape demo.R example (you can find in the c:\gamsdemo\Rexamples folder).
The second package worth mentioning is called plyr. plyr is a set of tools that solves a common set of problems: you need to break a big problem down into manageable pieces, operate on each pieces and then put all the pieces back together. It's already possible to do this with split and the apply functions (basic R), but plyr just makes it all a bit easier with:
· consistent names, arguments and outputs 
· input from and output to data.frames, matrices and lists 
· progress bars to keep track of long running operations 
· built-in error recovery 
Read the http://had.co.nz/plyr/plyr-intro-090510.pdf introduction and see that for data automation plyr is a must. People interested could get the code we have developed for doing outlier checks on GAMS data. Also check the plyr demo.R example (you can find in the c:\gamsdemo\Rexamples folder).



[bookmark: _Toc308557552]Documentation, examples and software
LEI GAMS tools: http://www3.lei.wur.nl/gamstools  
Tree demos: 	http://www3.lei.wur.nl/gamstools/gamstrees.zip  
Sign testing: 	http://www3.lei.wur.nl/gamstools/signtest.zip 
R and GAMS: 	http://www3.lei.wur.nl/gamstools/GAMSandR.zip  
This ZIP file also contains the documentation and examples 


If you think that this document is missing something please let me know:

Wietse Dol
e-mail: Wietse.Dol@WUR.nl
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To "submit" to CRAN, simply upload to ftp://cran.r-project.org/incoming and send email to cran@r-proiect.org. Please do not attach submissions to emails, because this will clutter up the mailboxes of half a dozen people.

Note that we generally do not accept submissions of precompiled binaries due to security reasons. All binary distribution listed above are compiled by selected maintainers, who are in charge for all binaries of their platform,
respectively.

XLMirrors een project van XL.Data Hosting

Saon -
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R for Windows

Subdirectories:

base Binaries for base distribution (managed by Duncan Murdoch). This is what you want if you install R for the first time.
contrib ries of contributed packages (managed by Uwe Ligges)

What's new?
Task Views
Search

Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or Uwe Ligges directly in case of questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

About R

R Homepage
The R Journal

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded executables.

Software
R Sources
R Binaries

Packages.
Other

Documentation
Manuals
FAQs
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R-2.14.1 for Windows (32/64 bit)

Download R 2.14.1 for Windows (45 megabytes, 32/64 bit)

Installation and other instructions
New features in this version:

Windows specific, all platforms.

What's new?
Task Views If you want to double-check that the package you have downloaded exactly matches the package distributed by R, you can compare the mdSsum of the .exe to the true fingerprint. You will need a version of mdSsum for windows:
Search both graphical and command line versions are available.
About R ;
2 Homepage Frequently asked questions
The R Journal
e + How do | install R when using Windows Vista?
Software « How do | update packages in my previous version of R?
R Sources  Should I run 32-bit or 64-bit R?
R Binaries
Packages Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Other
Other builds
Documentation
Manuals o Patches to this release are incorporated in the r-patched snapshot build.
FAQs + Abuild of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.
Contributed

 Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/windows/base/release.htm.

Last change: 2011-12-23, by Duncan Murdoch
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R version 2.14.1 (2011-12-22)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: 1386-pc-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license() or 'licence()’ for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type *contributors()" for more information and
“citation()" on how to cite R or R packages in publications.
Type "demo()" for some demos, help()’ for on-line help, or
“help.start()" for an HTML browser interface to help.
Type "a()" to quit R.

>
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[outlers | (Search ]

Results 1- 10 for outliers. (0.25 seconds) Introductions  Task Views Support Lists Functions Books Blogs Related Tools

) Google™ About 1,690,000 results (0.27 seconds)
CRAN - Package outliers Custom Search
‘outliers: Tests for outliers. A collection of some tests commonly ...
cran r-project org/weblpackages/outliers/index html

| RData Analysis Examples: Robust Regression

Outlier: In linear regression, an outlier is an observation with large residual. In other words, it is an
* | obsewation whose dependent-variable value is unusual given ...

Quick-R: Test Assumptions i ats.ucla, edu/statr/daelreg.htm

Since outliers can severly affect normality and homogeneity of variance, ... in the

mvoutlier package allows you to identfy multivariate outliers by plotting the ...

www statmethods net/stats/anovaAssumptions html

simpleR - Using R for Introductory Statistics
data has many outliers (like the CEO compensation, although better if the data is symmetric) ... The variance and
standard deviation are also sensitive to outliers. ...

Package 'outliers’ a < toc
24 Jan 2011 ... Package ‘outliers. September 20, 2011. Version 0.14. Date 2011-01-  2""-Project org/doclcontrib/Verzani-SimpleR pdf

23 Tile Tests for outliers. Author Lukasz Komsta ...

‘cran.r-project.org/webl/packages/outliers/outliers. pdf Practical Regression and Anova using R
Look for outliers, data-entry ermors and skewed or unusual distributions. Are the data distributed as you expect?
How to label all the outliers in a boxplot | (R news & tutorials) Getting data into a form suitable for analysis by ...

27 Jan 2011 ... In this post | offer an altemative function for boxplot, which will enable cran.r-project.org/doc/contrib/Faraway-PRA. pdf
Youto label outlier obsenations while handing complex uses of boxplot.
v r-bloggers.com/how-to-label-allthe-outliers-in-a-boxplot/ QuickR: Test Assumptions
Since outliers can severly affect normality and homogeneity of varianc,
Robust Regression identfy mutivariate outliers by ploting the ...
The value k for the Huber and bisquare estimators is called a tuning constant; smaller  www statmethods net/stats/anovaAssumptions ftml
values of k produce more resistance to outliers, but at the expense of lower .

. ...in the mvoutlier package allows you to

‘cran.r-project org/doc/contrib/Fox.. /appendix-robust-regression.pdf QuickR: Regression Diagnostics I
‘Assessing Outliers outlierTe # i for most extreme ., main="QQ Plot"
R Data Analysis Examples: Robust Regression e s oy et prclue aqPlot(ft, main=" ") #a plot

Outlier In linear regression, an outlier is an observation with large residual. In other  yyyy statmethods net/stats/rdiagnostice himl
words, itis an obsenvation whose dependentvariable value is unusual given ..

www ats.ucla edu/stat/ridae/reg htm uickR: Boxplots

Editoial The bag contains 50% of all pints. The bivariate median is approximated. The fence separates points i the fence
obsenations. The next set of articles involve applications of R to partcular settings. nethods net/gra
. -project.org/doc/Rnews/Rnews_2006-2.paf

Applied Statistics for Bioinformatics using R =
4.1.9 Outliers test 64. 4.1.10 Wilcoxon rank test e

65. 4.2 Application of tests to a whole set gene expression -

R Guide — the linear model

a plot of the residuals versus a normal distribution, and finally. a plot of the leverage of subjects to
determine outliers. Models 5 and 6 predict bdi using the BF.
www persanality-project org//r Im html -

Raox -
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CRAN Task Views

Bayesian Inference

Chemometrics and Computational Physics
Clinical Trial Design, Monitoring, and Analysis
Cluster Analysis & Finite Mixture Models
Probability Distributions

Econometrics Computational Econometrics

What's new?

W Environmetrics Analysis of Ecological and Environmental Data
= ExperimentalDesign Design of Experiments (DoE) & Analysis of Experimental Data
About R ance Empirical Finance
R Homepage Gen Statistical Genetics
The R Journal Graphics Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization
Software R gRaphical Models in R
R Sources HighPerformanceComputing High-Performance and Parallel Computing with R
R Binaries Machinelearning Machine Learning & Statistical Learning.
Packages Medicallmaging Medical Image Analysis
Other Multivariate Multivariate Stat ics
Documentation NaturalLanguageProcessing Natural Language Processing
Manuals OfficialStatisti Official Statistics & Survey Methodology
FAQs Optimization Optimization and Mathematical Programming
Pharmacokinetics Analysis of Pharmacokinetic Data
Phylogenetics Phylogenetics, Especially Comparative Methods.
Psychometrics Psychometric Models and Methods
ReproducibleResearch ~ Reproducible Research
Robust Robust Statistical Methods
Sociall Statistics for the Social
Spatial Analysis of Spatial Data
Survival Survival Analysis

meSeries Time Series Analysis

To automatically install these views, the ctv package needs to be installed, e.g., via

install.packages ("cEv")

Librazy ("ctv)

and then the views can be installed via install.vieus or update.views (which first assesses which of the packages are already installed and up-to-date), e.g.,
install.views ("Econometrics”)

or

update. views ("Econometrics”)

®100% ~
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C# TreeView Tutorial

CRAN Task View: Optimization and Mathematical Programming

Maintainer: Stefan Theuss|
Conta Stefan. Theussl at wu.ac.at

2011-10-12

Versior

This CRAN task view contains a list of packages which offer facilities for solving optimization problems. Although every regression model in statistics solves an optimization problem they are not part of
this view. If you are looking for regression methods, the following views will contain useful starting points: Multivariate, SocialSciences, Robust among others. The focus of this task view is on

What's new? Optimization Infrastructure Packages , General Purpose Continuous Solvers , Mathematical Programming Solvers and Specific Applications in Optimization . Packages are categorized in these three
Task Views sections.
Search

Many packages provide functionality for more than one of the subjects listed at the end of this task view. E.g., mixed integer linear programming solvers typically offer standard linear programming
About R routines like the simplex algorithm. Therefore following each package description a list of abbreviations describes the typical features of the optimizer (i.e., the problems which can be solved). The full
R Homepage names of the abbreviations given in square brackets can be found at the end of this task view under Classification According to Subject .
The R Journal

If you think that some package is missing from the list, please let me know.
Software
R Sources Optimization Infrastructure Packages
R Binaries
Packages « Trying to unify optimization algorithms via a single wrapper function, optimx helps to proper specify the (nonlinear) optimization problem including objective function, gradient function, and
Other scaling. This package supports the (local) optimization of smooth, nonlinear functions with at most box constraints (bounds). optimx depends not only on packages and/or functions mentioned in
* this section of this task view but also on two packages implemented by the author(s), namely Regmin and Rymmin. Both are “pure R" implementations of conjugate gradient minimization and
Documentation variable metric nonlinear function ion algorithms, respectively.
Manuals * The R Optimization Infrastructure (ROI) package provides a framework for handling optimization problems in R. It uses an object oriented approach to define and solve various optimization tasks
FAQs in R which can be from different problem classes (e.g., linear, quadratic, non-linear programming problems). This makes optimization transparent for the R user as the corresponding workflow is
Contributed completely abstracted from the underlying solver. Furthermore, this approach allows for easy switching between solvers, given that corresponding solver plugins are available, and thus enhances

comparability.

General Purpose Continuous Solvers

« Package stats offers several general purpose optimization routines. First, function optim () provides an implementation of the Broyden-Fletcher-Goldfarb-Shanno (BFGS) method, bounded BFGS,
conjugate gradient, Nelder-Mead, and simulated annealing (SANN) of izes gradients, if provided, for faster convergence. Typically it is used for unconstrained
optimization but includes an option for box-constrained optimization. Additionally, for minimizing a function subject to linear inequality constraints stats contains the routine constzopzim () . For
one-dimensional unconstrained function optit um or maximum. Then there is nim which is used for solving nonlinear

Implementations of the augmented lagrange multiplier method for general noni
* clue contains the function sunc () for solving constrained optimization problems via the sequential unconstrained minimization technique (SUMT).
* Package cmaes implements a global optimization procedure using a covariance matrix adapting evolutionary strategy (CMA-ES).
« Package gsl provides BFGS, conjugate gradient, steepest descent, and Nelder-Mead algorithms. It uses a "line search” approach via the function multimin (). It is based on the GNU Scientific
Library (GSL). [RGA, QN]
« Package maxLik provides a general purpose Newton-Raphson opt
parameters.
« An R port of the Scilab neldermead module is packaged in neldermead offering several direct search optimization algorithms based on the simplex method.
« Project nloptr hosts an R interface to NLopt, an LGPL licensed library for nonlinear optimization providing a common interface for a number of different free optimization routines. NLopt is callable
from C, C++, Fortran, and other languages. It supports algorithms for unconstrained optimization, bound-constrained optimization, and general nonlinear inequality/equality constraints.
« Several derivative-free optimization algorithms are provided with package minga. E.g., the functions bobya (), newaoa (), and ucbyqa () allow to minimize a function of many variables by a trust
region method that forms quadratic models by interpolation. bobyqa () additionally permits box constraints (bounds) on the parameters. [DF]
mnlmntd in wselane neo Th Almneith éollose th ctandard DS AT hat Masirizn Cloce st Al Additinnalle » b of aneillans eoutinne e nemided fnr
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R version 2.13.1 (2011-07-08)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: 1386-pc-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

> Loading required package: DeducerExtras
Loading required package: Deducer
Loading required package: rJava

Loading required package: ggplot2
Loading required package: reshape
Loading required package: plyr

Attaching package: 'reshape'
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@ reshape demoR « | | |TGsdata =[] Workspace | History =0
@ [sourceonsave  Q /v = “#Run %% _#Source v ®Pload~ [ Saver | #ImportDataset~ ¥ Clear All @
1 # [« pata
2 # File : reshape demo.R MED_AGL 188 obs. of 4 variables ::]
3 # Author Wietse Dol (w.dol@wur.nl)
4 # Version 1.0 TGS 317 obs. of 14 variables 3
5 # Date 03-Dec-16 10:16:45 TGSdata 4121 obs. of 3 variables 3
6 # Changed 1-Nov-11 11:22:17 =l | Functions
7 # changed by: Wietse Dol (W.Dol@wur.nl) n(x
8 # Remarks : ALl CSV files from MetaBase are ready to use for the reshape package
9 #:
10 #<%GTREE 0. library reshape also loads plyrs>
11 library(reshape) ; T
12
13 #<%GTREE 1. Set working directoryi=
14 setwd("1:/r/calculations/");
15
16 #! <WGTREE 2. melting datat
17 TGS=read.csv("TGS00001.csv");
18 head(TGS);
19 |
26 TeSdata-melt(TGS,variable_name="Year®)
21 head(TGSdata) ;
b Fies  Piots | Pacages Help =0
23 #<HGTREE 3. Read data file from MetaBasew> ® z0om | Heport~ | @ | of ClearAll @
24 #_ All MetaBase data is in molten form
25 MED_AGl=read.csv("MED_AGl.csv");
26 attr(MED_AGL,"comment®)="Agriculture - Structural information (MED_AG1)"; 2 4 5 8 0ex00 o208 8ex06
27 attach(MED AGL); I bt e
191 6 (Top Leve ¢ Rsaipt =
Console /i/calculations/ =0 indic md e I @ wmn omml S
5 142200.0 e r
6 1251500.0 | o
7 26969.2 -
8 1439100.0 P H H e s ccccacca || em Tmo
9 356000.0 M S . HES S
> M : H geo % ssse0a’l|e
> #<%GTREE 5.8 Table geo x indic_md with your own function over the yearsss «ds . . o ccocoocos ||m
> cast(MED_AG, geo ~ indic_md, Function(x){sum(x"2)-sum(x)}); ° ° ccooco0o00 o0 @
ge0 81001 81003 81004 “1a H H s ccacaa lm P70 m
1 DZ 2.189696e+12 7.467948e+14 5.023475e+12
2 EG 3.920428e+13 1.668347e+14 6.478140e+13 H H HEIEEEEE R oo S0 o o sel e
3 IL 0.600000e+00 1.369554e+12 1.174618e+11 H H HEEE R R 5.5 84 st w
430 6.600439e+10 6.561700e+11 5.601163e+10 B B HE IR time R T
5 LB 3.795814e+10 6.150375e+10 1.155087e+11 H H lpsssessss =035 oz g3
6 MA 4.478118e+12 8.837084e+14 3.132502e+12 H H HIEEEEEREEE mG o5 o I
7 PS 5.902792e+16 3.384500e+11 5.575929e+69 ° H slesas §°28 ™ YIS
8 SY 4.360892e+11 3.088316e+14 1.638465e+13 .
9 TN 2.438015e+12 2.662939e+14 1.121461e+12 g ] & ¥ Tgc:::528488
> #1 <AGTREE 6. Write results to Excelss g7 i § §lpigessasagsy, value
= n=function(x) {sum(tis.na(x))}; H . [ 3888322238
> library(xlsx) ; 4 g o PSS RE T
Loading required package: xlsxjars g 1§ [ 1R O ®oleesiigiviii
Loading required package: rJava &77 T T T T T

10 15 20 25 30

> xl=cast (MED_AGL, geo ~ indic_nd, function(x){sqr
.
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Startwith normal GAMS codle
Create CSV datafor R batch process

Start R program and generate R output (1. CSV files)

R: 1. setthe warking directory and result directory

R: 2. read the created CSV data

R: 3. Some information on Praduction

R: 4. calculations

R: 5. Models

R: . Create graphics and save them to afile

R: 7. save resultsto a CSV file (will be read by GAMS)

R: 8. Some utler stattstics

R:9.Stop

Check on ertars and when there is an erfor Stop GAMS

— Succesfully un Demo R

When program has succesfully finished read the CSV data
Cleanup files

Do aditional calculations (or solve other madel) ete.
Finished!
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16 [*_ Settings used for GAMS as well as R

17 =1

18 $SetGlobal GAMStools 0\

19 $SetGlobal WLOGdir %GAMSto0ls%

20 $SetGlobal R I:\R\R-2.13.1\bin\i386
21 %!

22 $SetGlobal Errorlevelfile R-error.gdx

23 $SetGlobal RFile Demo.R

24 $SetGlobal GDXversion N

25 $SetGlobal DataDir %system.fp%Data\

26 $SetGlobal ResultsDir %system.fp%Results\

Specify if you want to use the gpipe/wlog tool to display progress or if
you just want to log it in the GAMS list file.

29 Ssetglobal WLOG yes

30 |*

31 Do not change this code, it just handles the use of WLOG or the normal displal
32 SsetGlobal Pipelane GAMSandR

33 Siftheni "SWLOGS%"=="YES"

34 $SetGlobal DoDisplay 1

35 $SetGlobal Display Sbatinclude "Display.gms"

36 Selse

37 $SetGlobal DoDisplay 0

38 SSetGlobal Display Sbatinclude "nowlog.gms""

39 Sendif

41 |*- Do not change this code i.e. this is a batch file created from the settings
42 |- specified at the top of this file and makes running R possible.

43 |file UserEnv/usersettings.bat/;

44 put UserEnv:

45 pput '@echo off'/

46 jput 'set GAMStools=%GAMStoolss'/

47 pput 'set WLOGAir=%WLOGdir%'/

48 pput 'set R=%R%'/

49 put 'set RUserDir=%system.fp%'/

50 put 'set GDXversion=%GDXversion%'/

51 put 'set DataDir=%datadirss'/

52 put 'set ResultsDir=%resultsdir%'/

53 put 'set PipeName=%PipeNameS'/

54 put 'set DoDisplay=%DoDisplay%'/

55 put 'Rem make sure we find all programs:'/

56 jput 'set path="WLOGdir%;%R%;%GAMST001s%;%pathd%s; ' /

57 put 'Rem

58 jputclose UserEnv

statement
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14 lexecute unload "%DataDir%GAMSandR.gdx",data;
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em File : DoR.bat

em Author Wietse Dol (W.Dol@wur.nl)
em Version : 1.0

em Date 25-Feb-10 17:59:18

em Generic batch file to run R command files and store the
em errorlevel (exit code of R) to a GDX file.

echo of
Rem Check if the user supplied two parameters
if "%1%"=="" goto ShowSyntax
if "%2%"=="" goto ShowSyntax

Rem This batch file contains user settings (that will change on
Rem different machines/drives) and were generated by the GAMS code.
call UserSettings.bat

cd %RUserDir%

Rem run R and save the output
R.exe CMD BATCH %1 %1.log

Rem if R terminated with an error you want to feed this back to GAMS
Rem hence you save the errorlvel (9=normal completieon of R) to a GDX file
ErrorLevel.exe "R: stats and graphs" "%2" ¥ERRORLEVEL% %GDXversion%

lRem ErrorLevel.exe has 4 parameters

|Rem 1. GAMS description of the ErrorlLevel scalar

lRem 2. GDX file to be created containing the ErrorLevel scalar
Rem 3. Errorlevel of the program

lRem 4. GDX version: V5 VeU V6C V7U V7C

goto end

: ShowSyntax
echo Syntax:
echo. ~ DoR.bat Rfilename ErrorlLevelGDXfile

:end
IRem
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* File : CheckOnRerrors.gms

* Author Wietse Dol (W.Dol@WUR.NL)
* Version 1.0

* Date 25-Feb-10 15:52:57

* Changed 04-Mar-10 17:05:57

* Changed by: Wietse Dol (W.Dol@WUR.NL)
* Remarks

[$ontext

[$offtext

.

scalar ErrorlLevel/-1/;
execute_load "%ErrorLevelFile%",ErrorLevel;

if ( ErrorLevel - o,

fdisplay% "--- Succesfully run %Rfile% "
else

fdisplay% "--- Errors encountered in %Rfile% "
Kdisplay¥ Process will be aborted”

Kdisplay¥ Check the ./results/%Rfile%.log"

fdisplay% “Cleanup files"
include ‘Cleanup.gms’
labort “Errors found in ¥Rfile%";

H

End Of File
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32

*_ read GDX run time
set Observation/1%24/;

parameter Fraction2010(Observation)
execute_load ‘"fraction.gdx",fraction2010;
display fraction2010;

parameter Residuals(Observation) "Model residuals:
execute_load ‘"residuals.gdx",residuals;
display residuals;

parameter Outliers(Country,Product,Year)
execute_load ‘"outliers.gdx",outliers;

display outliers:

"Production Year 2010 / Year 1990";

Production(2010)=b1 + b2 Prod|

"Outliers";

uction(1990)";
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\Documents\GAMSdemo\R and GAMS\GAMSandR.gms

Eile Actions Options GAMS R Programs Templates TortoiseSVN Help

-feAwSandRgms
{35 Sefings.gms
[39] GAMScode.gms
[43] MakeOutput gms
491 DoR bat
[51]Demo.r
3 1851 CheckonRerors.gms
1251 Cleanup.gms
{591 ReadOutput gms
{631 Cleanup.gms

Colos [ Tortoise | Template | GavS solve [ Cipboard | Jumpist | story |
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@ AmeitelingCount.gms

& vedicicare

0P XL0wd % AL d0BAS@ABX

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

_ §GANSandR gms
.

i$include "Settings.gms"

.

fdisplay% “Start with normal GAMS code
include "GAMScode.gms”

.

fdisplay% "Create CSV data for R batch process”
i$include "MakeOutput.gms"

.

%display% "Start R program and generate R output (i.e. CSV files)
lexecute '=DoR.bat "%RFile%" "%ErrorLevelFile%

*Show the R batch file in Gtree

$if a==b $include "DoR.bat"

*Show the R command file in Gtree

$if a==b $include "Demo.r"

*
%display% "Check on errors and when there is an error Stop GAMS
include "CheckOnRerrors.gms”

[*=

%display% "When program has succesfully finished read the CSV data
i$include "ReadOutput.gms"

[*=

fdisplay% "Cleanup files

include ‘Cleanup.gms’

.

fdisplay% "Do additional calculations (or solve other model) etc..."
M

.
fdisplay% “Finished!

fexit;

= End Of File
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