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Mixed and Other Models R Workshop: 

Pre-Course Handout

June 10-12, 2010

The University of British Columbia

> storks=c(2,6,3,6,2,8)

> babies=c(6,8,5,9,4,9)

> par(mfrow=c(1,1),mai=c(1.4, 1.4, 0.9, 0.9),cex=1.5)

> plot(storks, babies)
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Workshop Location and Logistics
Location: We will be in the UBC Forest Science Centre, 2424 Main Mall, Vancouver, BC, for the course.   Most of the workshop will be in FSC 1406 (computer lab) and breaks will be in FSC 1220.  We will have some sessions in FSC 1001 (lecture theatre also).   (maps below).  On the first day, Thursday, June 10, we will meet in the computer lab, FSC 1406, where you will pick up your name tags, course package, etc.  Please come a bit before the starting time at 0900.  
Breaks and Lunches: Coffee and other drinks and snacks will be provided for the morning and afternoon breaks.  Lunch will be provided (Pizza) on Saturday, June 12 only.  We will provide suggestions for where you might buy lunch on Thursday and Friday.  

Laptops:  We will be using the computers in FSC 1406 for the workshop.  However, a number of you will be using laptops.  Please load the basic R package (see instructions in this package) before coming to the workshop.  We will have other R packages that you can load while you are at UBC.  Also, since there is a limited number of “plug-ins” for laptops, please be sure to charge your laptop before each workshop day.  
UBC map: Here is a map of where to find UBC.
[image: image2.jpg]Map of 2424 Main Mall, Ubc, BC V6T
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When using any driving directions or map, it's a good idea to do a reslity check and make sure the road st exists,
wateh out for construction, and follow all traffic safety precautions. This is only to be used as an aid in planning.
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Workshop Schedule

	Day 1, June 10: Introduction to R and Practice using R for Data Analyses You have Likely Already Done [computer lab mostly], MEET AT FSC 1406, computer lab

	0900 to 1200 (with a break mid-morning at 1030 FSC 1220)

	1. Introduction and logistics for the 3-days [Valerie LeMay and David Tait]

2. The basics of R. What is it, how does it work. NOTE: Some students may not need this part, but they can help others.  [Robert Schneider, Andrew Robinson, Derek Sattler, Suborna Ahmed]
3. Manipulating data [Andrew Robinson, Robert Schneider, Derek Sattler, Suborna Ahmed]
4. Graphs [David Tait, Andrew Robinson, Suborna Ahmed, Derek Sattler]


	1200 to 1300                                      LUNCH BREAK         (ON YOUR OWN)

	1300 to 1630 (with a break mid-afternoon at 1500 FSC 1220)

	5. Multiple linear regression using least squares [Frank Berninger, Val LeMay, Derek Sattler, Suborna Ahmed]
6. Analysis of simple experiments using least squares [Bianca Eskelson, H. Temesgen, Suborna Ahmed, Derek Sattler]


	

	Day 2, June 11: Data Analysis Methods That May Be New to You Including Mixed Models [lecture room + computer lab]

	0900 to 1200 (with a break mid-morning at 1030 in FSC 1220)

	1. Mixed linear models for prediction [Andrew Robinson, Robert Schneider]
2. Mixed linear models for experiments [Val LeMay, Andrew Robinson]


	1200 to 1300                                      LUNCH BREAK       (ON YOUR OWN)

	1300 to 1630 (with a break mid-afternoon at 1500 FSC 1220)

	3. Nonlinear models [H. Temesgen, David Tait, Derek Sattler]

4. Nonlinear mixed models [Bianca Eskelson, Andrew Robinson, Derek Sattler]

  


	Day 3, June 12: More Advanced Models and Other Modelling You Can Do Using R [lecture room + computer lab]

	0900 to 1200 (with a break mid-morning at 1030 FSC 1220)

	1. Generalized linear models (logistic and Poisson regression) [H. Temesgen, Robert Schneider, David Tait]

2. Generalized linear mixed models [Andrew Robinson, Robert Schneider]

  

	1200 to 1300                LUNCH BREAK  (PIZZA LUNCH PROVIDED IN FSC 1220)

	1300 to 1630 (with a break mid-afternoon at 1500 FSC 1220)

	3. Showcase on other Topics: general idea, R packages and example (15 to 20 minutes each): 

Fitting systems of equations [Derek Sattler] 
Physiological models [Robert Schneider]

Bayesian models [David Tait]

Nearest neighbour imputation in variable-space using YaImpute [Bianca Eskelson]

Equivalence testing for assessing models [Andrew Robinson]

(Time and Interest Permitting): Spatial pattern analysis using SpatStat [Val LeMay]

  


Pre-Workshop Exercises

If you have not used R before, you might want to do a few exercises before coming to the workshop.  

1. First, install R on your desktop or laptop.  The instructions are in Installing R and Some Basics About R in this handout.

2. Read the materials in this same section about the basics about R.

3. Try Exercise 1 in this workshop pre-materials package.

4. Try some of the exercises in http://www.ms.unimelb.edu.au/~andrewpr/r-users/icebreakeR.pdf   and in the pdf provided as R-intro.pdf.
We will start with introductory exercises, but you will find that the pace of the workshop is quite fast, and some of these pre-exercise may be helpful
 Installing R and Some Basics About R
Background:

R is a free software package that has been designed to analyze and graph data.  A collection of people worldwide have developed libraries of functions that you can use to analyze data.  Because this is freeware, there may be “bugs” in the software.  However, many of the library functions have now been tested by many users, and compared to other commercially available software packages such as SAS and SPSS.  

Installing R on your home or laptop computer:  

First, you will need to find a Cran near to your location, for faster service.  A list of these can be found on the R website.  This loads the standard package, with a number of libraries.  Here are the steps you would follow:

1. Go to the R  website:  http://www.r-project.org/ 

2. Select CRAN, which is under Download, on the left hand side of the screen 

3. From the list (centre and right side of the screen), select the closest location  (for UBC, this is cran.stat.sfu.ca )

4. Then, select the box at the top and centre of the screen labelled Download and Install R, and select Windows
5. Under Subdirectories, select Base
6. Select Download 2.11.0 for windows [or whatever the latest version of R is]
7. You will be asked if you want to run or to save this file.  If you are ready to install the package, click on Run. 

8. You will then be prompted for where you wish to save the file (pick a simple path on you home or laptop computer e.g.  C:/R  ).  Use the default settings.  

When you are done, there should be the R icon on your desktop and R should be ready for your use.  

Running R: After you install R for Windows, you will have an R icon on your desktop.  To run R, click on the icon .  You get a work session window.    You could type in your commands here and they would run as you enter them.    Instead, you can enter your commands into a separate file called script.  The script is just R commands, organized and put into a text file. Then, you can open your script  file while you are running R.  You will get a separate window with the script.  You can then run this all at once (only if you are very confident), or in segments (preferred).  
To run the R commands in the session window, simple press Enter on your keybroad.

To run the R commands in your script, simple highlight the parts you want to run and press Ctrl and R at the same time OR, click on Edit and and find Run in the list.  

The outputs from running your commands will also appear in the session window.  You can also highlight any part of the session window you wish to keep, and then press Ctrl and C at the same time to copy this, and then open a Word file and copy this in using Ctrl and V at the same time.  

If part of your script involves getting a graph, another window opens up if you get a graph using R.  If you run another graph, the original graph disappears and you get the new graph.  
Useful things to know:  R is case sensitive. This means that the variable Trees is not the same as the variable trees for example.  Also, R does not like spaces nor special characters.  Instead, use a ‘.’  For example, trees.pine identifies a variable.  

R uses two slashes instead of one to indicate a subfolder.  For example, if your data in Windows are in:  E:\measurements\trees.txt  then in R you would use E:\\measurements\\trees.txt  since the single slash has a different meaning.  

Any R commands that start with # are just comments that you can add to explain what the script does. 

Saving and cleaning up

You can save the work session, the script, and the graph window anytime you wish by  using File and Save for the session window when that window is active, or to save the script when the script window is active, or to save the graph when the graph window is active.

To save the objects you have created, you can use File and Save Workspace to save all objects (ie all the data and outputs you have put into objects).     You can then later on use File and Load Workspace to bring the objects back in and continue your work.  You can also cut and paste any of the outputs from your session window into WORD or other files.
If you have created a graph, you can use File and Copy to Clipboard and then As a Metafile (gives a better graph then as a Bitmap).  You can also save the file as a picture using File and Save As.
At any time, you can use Edit and Clear Console to clean out the session window.  However, the data you brought in, and any variables and objects wil still be there. To remove all of these, click on Misc and then select Remove all objects, OR type rm(list=ls(all=TRUE)) in the session window.    When you begin an R session with new data, it is always a good idea to start with no objects.  
Graphs:  R is very good at graphs.  The main way to make a graph is to use the function plot( ), where there are a number of arguments in the brackets (i.e., the x variable, the y variable, labels, type of graph, etc.  However, only one graph appears at once, in a separate window. When you graph in R, you should save the graph (e.g., as a .jpg file or as a metafile), before moving to the next graph.  R can also do multiple graphs on the same graph window.
Types of Objects (more on this later in the course):

Factor:  a class variable, often represented as letters but maybe represented as numbers

Vector:   a “column” of numbers

Matrix:  several columns of numbers

Dataframe:  Like a matrix, but can have columns of numbers and columns of letters

List:  Can be several objects all stored together such as regression outputs, matrices, etc.

Help:   The R website has a number of manuals that you might find useful, including an introduction:  http://cran.r-project.org/doc/manuals/R-intro.pdf  and http://cran.r-project.org/doc/contrib/usingR.pdf   There are also a number of very useful books published by Springer, and Chapman and Hall publishers that are very useful.  Dr. Andrew Robinson, University of Melbourne, Melbourne, Australia, produced an introduction to R that is very useful and can be found at:  http://www.ms.unimelb.edu.au/~andrewpr/r-users/icebreakeR.pdf 
At any time, you can also use help( )  where the function is given in the brackets.  This help is a bit hard to follow, and is really met to tell you the specific options for a function.  However, there are also a few examples with the help that you might find useful as you are using R.  

Expanding the R package:   When you run R, only some of the functions are brought into the work session automatically to save memory.  To add others, you can use require(  ) or library(  )  where the package of related functions is given in brackets.   However, these need to be in the \library\  where your R programs are stored.  

To add a package:

1. Go to the CRAN site you selected for the base package (again, for UBC, this is cran.stat.sfu.ca ).

2. On the left hand side of the screen, select Packages
3. From the list of packages, select the one you want, for example, you could select spatstat which does spatial analysis of point patterns.

4. From the spatstat window, select Windows Binary, and then open.

5. Extract all files into the R program library directory (for example, extract files to:C:\Program Files\R\R-2.11.0\library 
6. From the spatstat window, also select the documentation, which is spatstat.pdf for spatstat, and add this to the library. 

7. Also in the spatstat window, look for the Depends:  at the beginning of the page.  These are other R packages that are needed in order for spatstat to work.  Check your R library directory.  If these packages are not there, you will need to download each of them, following the same procedures as for spatstat.  Also, the additional packages may themselves have other packages that are needed, and you may need to download a number of packages for spatstat to work.  

8. In your R script, to use the new packages, you will need to add “Include(spatstat)” for the package to be available for your analyses.  
Learning R:  Many people have put documentation and examples using R code or script on the web.   Also, Springer book publishers and Chapman Hall/CRC book publishers have published many books on using R in the last 2 years (See list of e-books at UBC Library included in these notes).  Examples are very helpful for reducing the time you spend in getting R to do what you would like.   However, the best way to learn R is really to use it.  The course materials provided by Dr. Andrew Robinson are excellent to help you practice and learn R and become more comfortable with using it for your analyses.   The exercises provided here are very brief and just give you a taste of using R for forestry problems.
Exercise 1: Vectors, Dataframes, and a Basic Plot

1. Type the commands given on the coverpage into the session window (without the > ).

2. Then type in each of these commands to see what each one does:

ls()
mymatrix<-cbind(storks,babies)
dim(mymatrix)

mymatrix[1 :4,1]

mydata<-data.frame(storks,babies)

ls()

plot(mydata$storks,mydata$babies)

rm(storks,babies)

ls()

attach(mydata)

names(mydata)

dim(mydata)

plot(storks,babies)

3. Now detach the dataframe and try to plot storks versus babies once more:

Then:

detach(mydata)

plot(storks,babies)

4. Use the up and down arrow on your keyboard.  What does this do?
5. Clean up the console (the session window), any graphs, and also remove all objects.
Pre-Workshop Reading Materials

The course will cover a broad range of modelling methods, beginning with those that likely you have used before (eg multiple linear regression), and ending with a showcase of new methods beyond what is covered in the course.   
To improve your workshop experience, instructors have provided some background notes on some of the methods that we will cover.    A description of these materials is given here.   Some of these materials were forwarded to you as .pdf files as noted in this description.   

Caution:  You may find that these materials seem a bit overwhelming!  You will learn new methods in the workshop, and some of these you will use on your research right away.  Other methods may become useful later on, and you will just remember a bit about these after the workshop.  

DAY 1 Pre-workshop Readings
Topic 2:  The basics of R  
See Installing R and Some Basics About R in this handout and also materials found in http://www.ms.unimelb.edu.au/~andrewpr/r-users/icebreakeR.pdf and in in the pdf provided as R-intro.pdf.
Topic 3:  Manipulating Data  
See the separate pdf provided by Andrew Robinson for this topic and for the other topics for which he will be the lead instructor: Robinson.pdf
Topic 4: Graphs  

See information on graphs covered in http://www.ms.unimelb.edu.au/~andrewpr/r-users/icebreakeR.pdf and in the pdf provided as R-intro.pdf.
Topic 5: Multiple linear regresssion using least squares 
See information on linear models covered in http://www.ms.unimelb.edu.au/~andrewpr/r-users/icebreakeR.pdf
Topic 6:  Analysis of simple experiments using least squares 
See separate pdf provided on this topic Eskelson simple experiments.pdf
DAY 2 Pre-workshop Readings
Topic 1:  Mixed linear models for prediction  

See the separate pdf provided by Andrew Robinson for this topic and for the other topics for which he will be the lead instructor: Robinson.pdf
Topic 2: Mixed linear models for experiments  
See separate pdf provided on this topic: LeMay mixed linear models for experiments.pdf
Topic 3: Nonlinear models.  

See separate pdf provided on this topic: Temesgen nonlinear models.pdf
Topic 4: Nonlinear mixed models 
See separate pdf provided on this topic: Eskelson nonlinear mixed models.pdf
DAY 3 Pre-workshop Readings
Topic 1:  Generalized linear models  

See separate pdf provided on this topic: Temesgen generalized linear models.pdf
Topic 2: Generalized linear mixed models  
See the separate pdf provided by Andrew Robinson for this topic and for the other topics for which he will be the lead instructor: Robinson.pdf
Topic 3: Showcase on other topics  

Fitting Sysems of Equations: See separate pdf for this topic: Sattler systems.pdf
Physiological models:  Will be presented at the workshop.  

Bayesian models:  Will be presented at the workshop.

Nearest neighbour imputation in variable space using YaImpute: See separate pdf on this topic: Eskelson YaImpute.pdf.
(Time and Interest Permitting): Spatial pattern analysis using SpatStat:  Will be presented at the workshop.
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