Instructions for Downloading R

What is R?

-R is a versatile and powerful open-source (free!) statistical and modeling program that has won over a lot of academics in the past few years, including your TA’s 

To Download R for Windows, do the following

-go to the R homepage (http://www.r-project.org/)

-click “CRAN” under the Download heading on the left panel

-scroll down the page that opens and click any of the links under the USA heading 

(e.g. http://cran.cnr.Berkeley.edu)

-click Windows (95 and later) under the Download and Install R heading

-click base
-click R-2.6.0-win32.exe and open it to begin installation

Some notes on data import

-remember that the statistical procedure stats.R will not allow text strings with any spaces or punctuation (.\#$, etc.)

-pay close attention to the name of the comma-delimited text files you create, and what data is in them 
In-Class Assignment: Statistical Analysis (Not due)

Zoology 316 2008

Today we will be performing some statistical analyses using the 2007 Multi Lake dataset. Although a multitude of analyses exist and could be of use for your projects, most are beyond the scope of this class and we do not expect you to know learn them. Instead, here we cover four basic statistical procedures that cover a disproportionately large share of the statistical situations limnologists (and other researchers for that matter) face. Hopefully, you will find that these are useful and powerful tools. These analyses are:

a) Linear Regression (used to compare the relationship between two continuous variables, and fit a trendline)

b) One Way ANOVA (used to determine if there are statistically significant differences among three or more categories for one variable)

c) Tukey’s  Post Hoc Test (used to determine which one way ANOVA categories are significantly different from each other) 

d) Studentized T-Test (used to determine if there are statistically significant differences between two categories for one variable)

Getting Started

1. Create a folder on the Local Disk C Drive and name it as your last name. Keep ALL of your files for these exercises in this folder.

2. Download the file "Week6_Data"

Linear Regression

1. Open the excel workbook “Week6_Data”. Here we have Secchi depth and chl a data for lakes with ph>6.3 (we have excluded “boggy” lakes from the analysis). It is perfectly reasonable to break your data into groups like this, and sometimes even exclude outliers, so long as the criteria are not arbitrary and you acknowledge in your methods that you have done so.

2. Select the data from the “secchi” column and paste them into a second worksheet under a column you label “x”.

3. Select the data from the “chla” column and paste them into the second worksheet under a column you label “y” (directly next to the “x” column from the previous step).

4. Save the workbook.

You must format your data file so that R can read it.  In this case, we will make a csv (comma delimited) file.

5.  To do this, first go to the worksheet containing the “x” and “y” data, and go to File and click on "Save As"

6. When the Save As window pops up, browse to your folder and select the data file. Then change the “Save as type” field to “CSV (comma delimited)” and change the “File name” field to “data”. This will save the new xy data as a comma delimited text file and will put it in your working directory on your hard drive.  (Click "ok" to save only the active sheet and click "yes" to save anyway if a message pops up that says there are features that are incompatible.)

In R, you must set your working directory so that it knows where to look for your data files on your computer.

7. Open the statistical program R.  File > All Programs > R > R 2.6.0

8. Once R is open, you will see the red prompt ">" sign.  After the ">", type in:

> setwd ("C:/Zoo316/YourLastName")

and click enter.

At the next prompt, type in:

> data <- read.csv (file="data.csv")

At the next prompt, type

> data

and R should show you all of your x and y data and you can verify that it was read correctly.

Now you need to tell R what to call your x and y variables and then tell it what analysis you'd like it to do.  We have prepared scripts for the R program that you can use by copying and pasting the text into the R Console window from an R Editor window.   

First, assign a name for your x field(independent or treatment variable):

> xtext<-"Secchi depth (m)" 

Do the same for the y field (dependent or response variable):

> ytext<-"Chl a (ug/L)"
Find the prepared script by going to File > Open Script and selecting the R file named "regression".  This should open an "R Editor" in a second window on your screen.  (If it replaces your "R Console" screen, you can toggle between R Editor and R Console by selecting which window you'd like to see under "Window" in the file bar.)

Copy the entire script from the R Editor window and paste it after the prompt in the R Console window.

A scatterplot should pop up for your data, and a summary output should be displayed in blue text on the R Console window. 
You should then see the following output:

Call:

lm(formula = data$y ~ data$x)

Residuals:

    Min      1Q  Median      3Q     Max 

-8.7184 -5.4326 -0.5041  2.7231  9.5731 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)    

(Intercept)   18.368      4.050   4.536  0.00085 ***

data$x        -2.757      1.018  -2.709  0.02034 *  

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 5.841 on 11 degrees of freedom

Multiple R-Squared: 0.4001,     Adjusted R-squared: 0.3456 

F-statistic: 7.337 on 1 and 11 DF,  p-value: 0.02034

What stats do you need to report in your figures and results for this analysis? 

______________________________________________________________________

One Way ANOVA

1. Keep R open, but minimize if you want.  Go back and open the excel workbook “Week6_Data”.

2. Clear any old data from the columns labeled “x” in the data worksheet (but leave the y data).  (Select the data and click on "Clear Contents")

Recall that ANOVA compares 3 or more categories for one variable. 

3.  Select the data from the column “secchi_cat1” and paste it under the “x” column heading.

4. Using "Save As," save the worksheet with the new xy data as a new csv (comma delimited) file and change the name to "data2" and save it in your working directory. Click "ok" and "yes" for the two popup windows if they appear.  Close excel.

5. Go back to the R program and read your new file into R.

> data2 <- read.csv (file="data2.csv")

type 

> data2

to check that your data has been read correctly.

5. go to File > Open Script to open the ANOVA script which is labeled "anova.R"

5. Copy the entire script from the R Editor and paste into the R Console.  This should run the One Way ANOVA procedure.  A boxplot should pop up for your data, and a summary output should be displayed in blue text on the R Console window. 
You should then see the following output:

               Df Sum Sq Mean Sq F value   Pr(>F)   

factor(data$x)  2 419.38  209.69  10.164 0.003898 **

Residuals      10 206.32   20.63                    

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

What stats do you need to report in your figures and results for this analysis? 

_____________________________________________________________________

Tukey’s Post Hoc Test

1. Run Tukey’s Post Hoc Test. by selecting the whole script (shortcut= ctrl+A) and then Run (shortcut=ctrl+R). A boxplot should pop up for your data, and a summary output should be displayed in blue text on the R Console window. 

You should then see the following output:

  Tukey multiple comparisons of means

    95% family-wise confidence level

    factor levels have been ordered

Fit: aov(formula = data$y ~ factor(data$x))

$`factor(data$x)`

               diff       lwr       upr     p adj

deep-mid      1.075 -7.729541  9.879541 0.9404778

shallow-mid  12.180  3.827279 20.532721 0.0064928

shallow-deep 11.105  2.752279 19.457721 0.0114124

What stats do you need to report in your figures and results for this analysis? 

_____________________________________________________________________

Studentized T-Test

1. Go back to the excel workbook “Week6_Data”.

2. Delete any old data from the columns labeled “x” in the data worksheet (but leave the y data).

3. Recall that a Studentized T-test compares two groups for the same variable. Select the data from the column “secchi_cat2” and paste it under the “x” column heading.

4. Save the new xy data as a new csv (comma delimited) file and name it "data3" in your working directory.

Read this data file into R

> data3 <- read.csv (file="data3.csv")

5. Go to File > Open Script and open the "ttest.R" file.  This script tells R to run a Studentized T-test.

6. Select and copy the whole script from R Editor and copy into R Console and click Enter. A boxplot should pop up for your data, and a summary output should be displayed in blue text on the R Console window. 

You should then see the following output:

        Two Sample t-test

data:  group1$y and group2$y 

t = -4.6894, df = 11, p-value = 0.0006614

alternative hypothesis: true difference in means is not equal to 0 

95 percent confidence interval:

 -17.106962  -6.178038 

sample estimates:

mean of x mean of y 

   3.8375   15.4800

What stats do you need to report in your figures and results for this analysis? 

_____________________________________________________________________

Troubleshooting

Note that 95% of student issues in R will be solved by adhering to the following points:

1. Make sure to follow the directions from the in-class handout step by step.
2. Make sure you save the Stats.R file to the C drive on your computer (right click on the link and select "Save target as" or "Save link as" depending on your computer settings) and set your working directory correctly in R. 
3. Make sure that when you download the Stats.R file, it is saved as a .R file type on your computer (NOT .html).
4. Make sure you save your data as a two column, comma-delimited csv file (x column and y column, with headers labeled as such). 
5. Make sure you are opening the Stats.R file from the R program when you go to run (not outside of R).
6. If you are still unsuccessful after abiding by the above instructions, do not spend hours and hours in frustration just trying to the program to run. If it takes you this long, something is wrong and you should consult your TA.

