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PLAN FOR TODAY

Overview of core concepts

● Go deeper dive: Vectors
● Data types
● Data frame
● Combining row/column
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CASE IN THE NEWS

Marr, B. (Oct 18, 2019). What’s the difference 
between structured, semi-structured and 
unstructured data? Forbes

3



READINGS

Long, J.D., & Teeter, P. (2019). R Cookbook (2nd edition).

● Ch 5. Data structures

Matloff, N. (2011). The art of R programming a tour of statistical 
software design. No Starch Press.

● Ch 5: Data frames (5.1 through 5.4)
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Vector basics

5



VECTOR ARITHMETIC

→ sum of score in two classes

→ mean of score in two classes
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Operator When to use it

< Less than

<= Less than or equal to

> Greater than

>= Greater than or equal to

== Equal to

!= Not equal to

X & Y X and Y

X | Y X or Y

!X Not X 

OPERATORS

Operator When to use it

is.na(x) To see if x is NA

!is.na(x) To see if x is not NA

X %in% y To see if x is in y
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PAIRWISE COMPARISONS (WITH OPERATORS)
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LOGICAL OPERATORS
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COMPOUND LOGICAL STATEMENTS

Use

& (and),

| (or), 

! (opposite) operators 

to select more specific groups   
in the data
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Vector functions
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VECTOR FUNCTIONS

sum()
mean()
median()
min(), max()
sd(), var()
length()
sort()
order()
unique()
summary()

summation of all elements
mean
median
minimum, maximum value
standard deviation, variance
the number of elements
return observations in sorted order
reorder the index
lists unique elements
summary statistics
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VECTOR FUNCTIONS (EXAMPLE)

← mean()    
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← median()



VECTOR FUNCTIONS (EXAMPLE)

← sort()
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← max()

← min()



Data types
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STRUCTURED DATA
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UNSTRUCTURED DATA

Do not have common identifiers across elements 

Thus, difficult to identify structural relationships  

For example: text data, image data ….
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Source: Web

RISING TREND OF UNSTRUCTURED DATA
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https://strategicintegrators.com/blog/2018-the-it-landscape/


Data frame
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DATA FRAME

Collection of vectors in rectangular form                              
(rows & columns)

data.frame()
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MAKING AS A DATA FRAME:
as.data.frame()

as.data.frame() convert an object to data frame 
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ROWS & COLUMN IN A DATA FRAME:
WHAT DO THEY REPRESENT?
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COLUMN: CONSISTENCY IN TYPE/MODE OF 
DATA

Each column has the same type of data

Each column has the same number of observations

23



Using R Functions 
to explore 

data frame structure
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SOME MORE BASIC R FUNCTIONS

● head()
● tail()
● str()
● nrow()
● ncol()
● name()
● class()
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DATA FRAME STRUCTURE: EXAMPLE DATASET

26



head() & tail()

head() – view the first few observations

tail() – view the last few observations
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head()

How to show the first 2 observations?
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tail()

How to show the last 2 observations?
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str()

str() – Show the structure of the data 
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nrow()

nrow() – number of rows
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ncol()

ncol() – number of columns
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names()

names() – show attribute names of the data
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class()

class() – show the class of the object
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Understanding data frames
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CHECK DATASET DESCRIPTION (iris dataset)
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view()
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summary()
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str()
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class(), head(), colnames()
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head() 
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UNDERSTANDING DATA FRAMES: head() 
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UNDERSTANDING DATA FRAMES: head() 
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nrow() & ncol()
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VARIABLE TYPE: class()

← Sepal.Length variable type is 
numeric 

← Species variable is factor 
variable
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summary(), levels()
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SUBSETTING DATA
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SORTING: ASCENDING
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SORTING: DESCENDING
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Indexing data frame
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INDEXING DATA FRAMES

What does iris[5,1] 
indicates?
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RETURNING VALUES IN DATA FRAME:
USING ROW & COLUMN INDICES

iris[5,1]  # returns values in row 5 & column 1

iris[5, ] # returns values in row 5

iris[, 1] # returns values in column 1

iris[5, 1:3] # returns values in row 5 & column from 1 to 3
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MULTIPLE WAYS TO INDEXING: 
ONE WAY TO DO IT  – double bracket [[ ]] 
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MULTIPLE WAYS TO INDEXING:
ANOTHER WAY TO DO IT  – dollar sign $
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INDEXING A SPECIFIED ENTRY: df[rows, cols]
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INDEXING A SPECIFIED ENTRY: df[rows, cols]
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INDEXING: [ ] vs. [[ ]]

Single brackets [ ]
## returns single column 
data frame containing 
“Sepal.Length” only
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INDEXING: [ ] vs. [[ ]]

Double brackets [[ ]]

## returns 
“Sepal.Length” 
column as a vector
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Combining row/column
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CHECK DATASET DESCRIPTION (state dataset)
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THE U.S. STATE DATASET

state.abb: 2-letter abbreviations for state names

state.x77

- Population: population estimate (year 1975) 
- Income: per capita income (1974)
- Illiteracy: illiteracy (% of population in 1970)
- Murder (murder rate per 100,000 population in 1976)
- HS grad (% high school graduates in 1970)
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Let’s start with rbind()

– Need to have the same number of columns
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LOAD SAMPLE DATA
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rbind()
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How do we use cbind() then?

– Need to have the same number of 
observations
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LOAD BUILT-IN DATA
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cbind()
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Data binding
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CHECK DATASET DESCRIPTION (state dataset)
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THE U.S. STATE DATASET

Three built-in dataset 

state.abb: 2-letter abbreviations for state names

state.x77
- Population: population estimate (year 1975) 
- Income: per capita income (1974)
- Illiteracy: illiteracy (% of population in 1970)
- Murder (murder rate per 100,000 population in 1976)
- HS grad (% high school graduates in 1970)

state.region: factor indicating regions (northeast, south, north 
central, west)
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LOAD DATA (state.abb) 
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LOAD DATA (state.abb) 
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LOAD DATA (state.x77) 
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LOAD DATA (state.x77) 
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LOAD DATA (state.region) 
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LOAD DATA (state.region) 
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MERGE THREE DATA INTO ONE DATASET
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