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The R Story - What are R, S and S-PLUS?

▶ S is a statistical programming language developed
primarily between 1975-1976 by John Chambers
(statistician) at Bell Laboratories for data analysis and
visualization (earlier contributors were Rick Becker and
Allan Wilks.)

▶ S-PLUS is a commercial implementation of S, which is
implement, distributed and maintained from the company
(TIBCO Software)

▶ R is a free implementation of a dialect of the S language

http://spotfire.tibco.com/
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Is R Similar to S-PLUS?

▶ R and S-PLUS are very similar for basic command-line

▶ Most written programs in R and S-PLUS can be
translated straightforwardly to the other

▶ However, large programs need some translation
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▶ No license fee

▶ Open Source, therefore NO Black Box

▶ All algorithms and Functions in the source code are
available.

▶ However, for some functions written in C, C++ or
Fortran, there is de facto a Black Box
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▶ Cross-platform: Macintosh, Windows, Linux, etc

▶ New statistical methods are mostly offered as a package

▶ Faster than S-Plus
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Disadvantages of R

▶ Error messages can be difficult to understand

▶ No completed graphical user interface (Many tries)
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RStudio Interface

Program Window
Environment

Window

Console 
Window

Other Windows



R License
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How to Cite R in Publications

To cite R in publications use: R Core Team (2022). R: A language
and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL
https://www.R-project.org/.

We have invested a lot of time and effort in creating R, please cite
it when using it for data analysis. See also ’citation(”pkgname”)’
for citing R packages.
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Basic Notations

▶ < − is the original assignment operator, which is written
by typing two keystrokes the less than symbol (<)
followed by a hyphen (minus) sympol (−)

▶ The assignment operator = is also used in R and was
added in 2001 mainly as it is the accepted assignment
operator in many other languages

▶ It makes it easier for R beginners who came from other
languages to use =
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Reading Data Into R: RStudio

▶ We can read a publicly available data from
"winter olympics medals" website into R

▶ This can be done by using the R function read.csv

> Dat<-read.csv("http://winterolympicsmedals.com/medals.csv")

▶ And view it as
> View(Dat)
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▶ The prompt symbol > is not part of an R code

▶ > should not be used at the begging of an R code
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Column Names of an Object

▶ The R function colnames can be used to retrieve or set
the column names of the dataset Dat

> colnames(Dat)
[1] "Year" "City" "Sport" "Discipline" "NOC"
[6] "Event" "Event.gender" "Medal"

> colnames(Dat)[7] <- "EventGender"
colnames(Dat)
[1] "Year" "City" "Sport" "Discipline" "NOC"
[6] "Event" "EventGender" "Medal"
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▶ The R function dim can be used to get the dimension of
the define object dat as

> dim(Dat)
[1] 2311 8
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Data Output

▶ The dataset Dat can be saved as a CSV (Comma
Separated Values) file using the R function write.csv

> Path <- "C:\\Users\\asa12\\Downloads\\WinterOlympicsMedalsAPI.csv"
> write.csv(Dat,Path,row.names=F)
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Reading Data Into R: RStudio

▶ We can see that the following command was used to
import the data into RStudio

> library(readr)
> dat <- read_csv("C:/Users/asa12/Downloads/WinterOlympicsMedalsAPI.csv")
> View(dat)
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Cross Tabulation Creation

▶ We can the R function table to build a contingency
table of Year by medal type

> Tab<- table(dat$Medal,dat$Year)
> # print the first five columns
> Tab[,1:5]

1924 1928 1932 1936 1948
Bronze 17 15 14 17 22
Gold 16 14 14 17 22
Silver 16 12 14 17 24
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Winter Olympics Medals API

▶ The R function barplot can be used to create a bar plot
using the defined Tab object

> barplot(Tab,beside = T,las=2,ylab="number of medals",col=c("mistyrose4","gold2","grey"))
> legend("topleft",c("Bronze", "Gold", "Silver"),fill =c("mistyrose4","gold2","grey"),bty="n")
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Getting Help with R

▶ Ask R before asking a question

▶ This can be done using the R help() or simply by using
question mark ?

▶ For example, to read the doucmation of the arithmetic
mean function in R we use the following

> ?mean
# or
> help(mean)
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R Documentation - Arithmetic Mean
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▶ One can type the comments, i.e. the information wants
to add, after the hash symbol

▶ R will ignore everything written after the hash symbol
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Speed and Stopping Distances of Cars
> ?cars



Speed and Stopping Distances of Cars

▶ One uses the tilde symbol ∼ within formulas of statistical
models in blueR

▶ The left side of the tilde symbol the target variable and
the right side is the predictor

> plot(dist˜speed, data=cars, xlab = "Speed (mph)",
+ ylab = "Stopping distance (ft)",las = 1,pch=19)
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▶ The prompt symbol + is a continuation symbol

▶ It indicates that this line of code still belongs to the
previous line of code
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Speed and Stopping Distances of Cars

> summary(cars)
speed dist

Min. : 4.0 Min. : 2.00
1st Qu.:12.0 1st Qu.: 26.00
Median :15.0 Median : 36.00
Mean :15.4 Mean : 42.98
3rd Qu.:19.0 3rd Qu.: 56.00
Max. :25.0 Max. :120.00



Basic Notations

▶ The colon operator : is an R function that generates
regular sequences

▶ The function c() makes a single vector from its arguments

# create a sequence of year variable
> Year <- 1999:2022
# generate a vector which contains
# the number of R packages
> Npackages <- c(56,41,65,66,101,144,210,285,332,383,523,
+ 585,773,1214,1116,1378,1654,2144,2385,
+ 2091,2171,2391,3232,6977)



Basic Notations

▶ The colon operator : is an R function that generates
regular sequences

▶ The function c() makes a single vector from its arguments

# create a sequence of year variable
> Year <- 1999:2022
# generate a vector which contains
# the number of R packages
> Npackages <- c(56,41,65,66,101,144,210,285,332,383,523,
+ 585,773,1214,1116,1378,1654,2144,2385,
+ 2091,2171,2391,3232,6977)



Basic Notations

▶ The colon operator : is an R function that generates
regular sequences

▶ The function c() makes a single vector from its arguments

# create a sequence of year variable
> Year <- 1999:2022
# generate a vector which contains
# the number of R packages
> Npackages <- c(56,41,65,66,101,144,210,285,332,383,523,
+ 585,773,1214,1116,1378,1654,2144,2385,
+ 2091,2171,2391,3232,6977)



Basic Notations

▶ The colon operator : is an R function that generates
regular sequences

▶ The function c() makes a single vector from its arguments

# create a sequence of year variable
> Year <- 1999:2022
# generate a vector which contains
# the number of R packages
> Npackages <- c(56,41,65,66,101,144,210,285,332,383,523,
+ 585,773,1214,1116,1378,1654,2144,2385,
+ 2091,2171,2391,3232,6977)
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▶ We can ask R whether Npackages is a vector using the
function is.vector() which returns TRUE if x is a vector
and FALSE otherwise

> is.vector(Npackages)
[1] TRUE
> is.vector(Year)
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using the function is.numeric() which returns TRUE if
x1 is a numerical vector and FALSE otherwise
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Number of CRAN Packages By Year of Publication

> hp<-barplot(Npackages,ylab="number of CRAN packages by year of publication")
> axis(1,at=hp,lab=1999:2022,las=2,cex.axis=0.7)
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> hp<-barplot(Npackages,ylab="number of CRAN packages by year of publication")
> axis(1,at=hp,lab=1999:2022,las=2,cex.axis=0.7)
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Some Statistical Functions

Mean mean() Variance var() and Standard Deviation sd()

> c(mean(Npackages),var(Npackages),sd(Npackages))
[1] 1263.208 2387336.433 1545.101
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Some Statistical Functions

Median: median() Range: range() and Interquartile
Range: IQR()

> c(median(Npackages),range(Npackages),IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75



Some Statistical Functions

Median: median()

Range: range() and Interquartile
Range: IQR()

> c(median(Npackages),range(Npackages),IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75



Some Statistical Functions

Median: median() Range: range()

and Interquartile
Range: IQR()

> c(median(Npackages),range(Npackages),IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75



Some Statistical Functions

Median: median() Range: range() and Interquartile
Range: IQR()

> c(median(Npackages),range(Npackages),IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75



Some Statistical Functions

Median: median() Range: range() and Interquartile
Range: IQR()

> c(median(Npackages),range(Npackages),IQR(Npackages))
[1] 679.00 41.00 6977.00 1910.75



Thank You For Your Attention!
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