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WK 9: Data structure II
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PLAN FOR TODAY

Overview of core concepts
● Handling data quality issues 
● Recoding/renaming variables
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READINGS

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

● Ch 6. Factors and tables (6.1 through 6.4)
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Data quality issues
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DATA QUALITY ISSUES

1. Outliers

2. Missing values

3. Duplicates
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CHECK DATASET DESCRIPTION
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1. Outliers
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1. OUTLIERS

Observations whose 
characteristics are 
considerably different from 
most of the others in the 
dataset
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2. Missing values
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2. MISSING VALUES

Coded as “NA”
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How do we know whether our dataset has 
missing cases?

is.na()

11



CHECKING MISSING CASES: is.na()

Where is missing record?
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CHECKING MISSING CASES: is.na()

Number of missing records in whole dataset
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COUNTING # OF MISSING CASES 

Number of missing cases in specific variable
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So far, we looked at locating “missing” cases…

is.na()

Then, what if we want to focus on “complete” 
cases?

complete.cases()
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CHECKING COMPLETE CASES: complete.cases()
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COUNTING # OF COMPLETE CASES
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COUNTING # OF COMPLETE CASES
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HANDLING MISSING DATA: 
DROP OBSERVATIONS WITH MISSING VALUES
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3. Duplicates

20



3. DUPLICATES

Records that are redundant

duplicated() function
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3. DUPLICATES
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Recoding variables:
dplyr package
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dplyr: COLLECTION OF USEFUL FUNCTIONS

mutate(): add new variables that are based upon 
existing variables

select(): select variables based on “variable names”

filter(): select observations based on “values”

summarise(): produces summary statistics

arrange(): reorders the rows by values of selected 
columns

Pipe operator %>%: structures sequence of 
operations

24



Recoding variables:
From “categorical” to “numerical”
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CHECK DATASET DESCRIPTION
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LOAD DATASET (iris)
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COUNTING #OBSERVATIONS BY EACH CATEGORY
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RECODING VARIABLES:
FROM “CATEGORICAL” TO “NUMERICAL”
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Recoding variables:
From “numerical” to “categorical”
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CHECK DATASET DESCRIPTION
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LOAD DATASET (mtcars)
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DATA FRAME STRUCTURE (mtcars)
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COUNTING #OBS BY EACH GROUP IN THE VARIABLE

First, we want to arrange a variable that needs to 
be recoded (“cyl” variable)

34



RECODING VARIABLE:
FROM “NUMERICAL” TO “CATEGORICAL”
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Renaming & deleting variables
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RENAMING VARIABLES: rename() 
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RENAMING VARIABLES: rename() 
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DELETING VARIABLES: NULL
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