
Session One:  Hands on with R 

Part 2:  Installing packages in RStudio 

Go to Tools ---> Install Packages 

In the 'packages' field of the pop up box, type pastecs and click on the install button. 

Once the package has installed, look to see that the MD5 sums have been checked.   

Then type after the > prompt 

library(pastecs) and hit return. 

Congratulations, you have installed the pastecs package! 

Now, install these other three packages:   

epitools Hmisc  boot 

Don't forget to use the library( )function to bring each of the packages into play after installation. 

Part 3:  How to get data into and out of RStudio 

Create a vector 

c(1,2,4,6,7,9) 

Name your vector to make it easier to work with 

x<-c(1,2,4,6,7,9) 

print(x) or just type x 

Simplest way to get data out of RStudio, just highlight, copy and paste!  You can also copy and save your code 

to a text file for future reference (click on green plus sign icon at top left of screen and select 'text file').  

Part 4:  Base versus package options 

Calculate some basic descriptive statistics for our vector x using the base functionality in R 

summary(x) 

hist(x) 

boxplot(x) 

Now, we'll calculate basic descriptive statistics using the pastecs package we loaded earlier 

stat.desc(x) 

What additional statistics do you see and what do they mean? 

What you've really run is  

stat.desc(x, basic=TRUE, desc=TRUE, norm=FALSE, p=0.95) 

Note how R defaults to certain parameters if we don't specify them.  Now, let's look at normality. 

stat.desc(x, norm=T) 



What does the additional information about normality tell us?  Now, let's create a random normal distribution 

for comparison purposes and inspect the descriptive and normality statistics for that. 

y<-rnorm(1000) 

hist(y) 

stat.desc(y, norm=T) 

To wrap things up, let's use a non-parametric test, the Kolmogorov-Smirnov test, to see if our two vectors x 

and y could come from the same distribution 

ks.test(x,y) 

No, the low p value suggests they don't, which is what we should expect.  We know y is based on a normal 

distribution.  Think back to our skew, kurtosis, and plots for x.  They didn't seem 'normal', did they? 

 
Session Four:  Quantifying Uncertainty 

Exercise 1: Calculate confidence intervals for counts (i.e. based on the poisson distribution) 

library(epitools) 

For large counts, i.e. >50, use:    pois.approx(x, pt = 1, conf.level = 0.95)  

For small counts, i.e. <50, use:    pois.exact(x, pt = 1, conf.level = 0.95) 

 

Exercise 2: Calculate confidence intervals for %-based indicators (i.e. based on the binomial distribution) 

library(Hmisc) 

binconf(x, n, alpha=0.05, method=c("wilson")) 

See also http://epitools.ausvet.com.au/content.php?page=CIProportion 

Exercise 3: Calculate bootstrapped confidence intervals for bibliometric indicators where 1.00='world 

average' or similar (e.g. FWCI, MNCS, SNIP, JNCS, SJR) 

library(boot) 

Create vector x using the sample data and Notepad++, where x is a vector containing the normalised indicator 

score for each publication in the set.   

1. Copy the numeric data (but not the column heading) from Excel column A and paste into Notepad++.   

2. Note that the cursor is flashing at the start of line 51 in Notepad++.  Backspace once so that the cursor 

now flashes at the end of the data on line 50. 

3. Select all of the data using control+a   

4. Use the Search-->Replace option   

5. In the pop up box, select 'extended' and tick 'wrap around'   

6. Enter \r in the 'find what' field and , (i.e. comma followed by space) in the 'replace with' field   

7. Tick 'in selection' and click replace all (your data should now have commas after them)  

8. Right click and copy your data   

9. Go back into RStudio and start to create a new vector, i.e. x<-c(  

10. Use control+v to paste your copied data into your new vector x<-c(i.e. paste here)  

Find the mean of your vector 

summary(x) or just mean(x) 

Run the bootstrap function 

xci<-boot.ci(boot(x,function(x,i)mean(x[i]), R=1000)) 

print(xci)  

You will get four types of confidence intervals.  Where possible, choose the BCa interval.  If a warning says that 

the BCa interval is unstable, either re-run or use the percentile interval instead.   


