
Data Wrangling



Some definitions
● A data table is a collection of measurements

● A variable is a column in a data table

● An observation is a row in a data table

● A measurement, or scalar, is a value for each (observation, variable) pair



Data wrangling
● Reduction/Aggregation: reduces a variable to a scalar

○ Summarizing
■ How many students are in the class? 
■ And how many have perfect attendance?

● Transformation/Mutation: creates a new variable based on one 
or more existing variables
○ From a student’s total absences and total number of school days, 

compute the proportion of days the student was absent
○ Once absent, how many consecutive days was a student absent?

(the average, the maximum, etc.)



Data wrangling (cont’d)
● Data verb: transforms a data table into a new one, usually by 

applying a reduction or transformation
○ Adding or deleting variables or observations
○ Sorting by a variable (e.g., name) in, say, ascending order
○ Filtering observations (e.g., who was absent on the day of the test?)

● Grouping data is another data verb whereby data are grouped 
before a reduction or transformation is applied
○ “Group by” students whose last name begins with A to M and N to Z
○ “Group by” ethnicity; group by zip code; etc.



Sort and Filter 



Sort and Filter
● Sort is used to sort columns over ordered values in either 

ascending or descending order
○ The variable you sort by is called a key

● Filter is used to remove rows that do not satisfy some condition 
○ The condition you test is called a predicate



Variables
● Jobtitle

● Female Average Hourly Rate 

● Male Average Hourly Rate

Our Dataset

Source Original Dataset: 
https://data.seattle.gov/City-Business/City-of-Seattle-W
ages-Comparison-by-Gender-Average/24tp-6m99 

https://data.seattle.gov/City-Business/City-of-Seattle-Wages-Comparison-by-Gender-Average/24tp-6m99
https://data.seattle.gov/City-Business/City-of-Seattle-Wages-Comparison-by-Gender-Average/24tp-6m99


Queries we might answer by sorting
● What is the highest (or lowest) paying job for females (or males)?

● Or perhaps, what are the top 3 paying jobs in each category?

Queries we might answer by filtering
● Who are usually higher paid, females or males?

○ Conjecture: Males

● Which jobs, if any, pay females more than males?

● Which jobs pay more than $50 for both males and females?



Sort 



● Highlight column B

● Choose from the Drop-down 
menus Data->Sort->Extend 
Selection

● Change the radio button 
from Ascending to 
Descending

● Then click OK

What are the highest paying jobs for women?



● Highlight column B

● Choose from the Drop-down 
menus Data->Sort->Extend 
Selection

● Keep the radio button on 
Ascending

● Then click OK

What are the lowest paying jobs for women?



The highest and lowest paying jobs for women



Sorting by two keys
● Highlight column B, choose from the Drop-down menus 

Data->Sort->Extend selection, change the radio button 
from Ascending to Descending, under Sort Key 2 choose 
Male Average Hourly Rate, keep the radio button on 
Ascending, and then click OK

● Whenever there are multiple jobs with the same average hourly rate for 
females, they are sorted in ascending order by the male rates:



A more intuitive example of sorting by 2 keys
● Data set containing a the first and last 

names of several characters from 
Game of Thrones

● First, we shall sort by last name, then 
we shall sort by first name 
alphabetically



● Highlight the whole document

● Choose from the Drop-down 
menus Data->Sort

● Under Sort Key 1, choose 
First Name, and keep the 
radio button on Ascending 

● Under Sort Key 2, choose Last 
Name, and keep the radio 
button on Ascending

● Then click OK

 

A more intuitive example of sorting by 2 keys



A more intuitive example of sorting by 2 keys



Filter 



● A predicate is a function whose value is either true or false.

● In this regard, a predicate is like a yes/no question:
● Is the value of the Hourly Rate variable at least 100?
● Is the value of the Weather variable sunny on 9/16/2022?

Predicates



iClicker Q: Which of the following 
statements is a predicate? 
A) Did I get 8 hours of sleep last night?

B) Who wants to go to the movies with me?

C) How fast did I bike to class today?



● A conditional is an expression that includes a predicate, and
then branches on the value of that predicate

● Is it hot today?
■ If yes, then I will go swimming.
■ Otherwise, I will go running.

● Do I like this course? 
■ If yes, then I might take another computer science course sometime.
■ Otherwise, I will stick with visual arts, as I originally planned.

Conditionals



iClicker Q: Which of the following two 
statements is a conditional? 
A) If I wake up early, then I will have time for breakfast before class.

B) After I eat, I’m not hungry, so I’m able to pay more attention in class!



Conditionals in LibreOffice
● Let’s create a column that tells us, for each profession,  if 

female employees make more per hour than males

● Title column D: Female Rate > Male Rate?

● Now we will use a handy dandy conditional formula

● In cell D2, type =IF(B2>C2, “yes”, “no”)
○ If the contents of cell B2 are greater than those of cell C2, then this 

formula evaluates to yes; otherwise, it evaluates to no



Now, grab the lower 
left corner of cell D2, 
and drag it all the way 
down the spreadsheet. 
(Or, just double click.)



● In Sheet1, cell  C436, type Number Yes
● In Sheet1, cell  C437, type Number No
● In cell  D436, type the formula =COUNTIF(D2:D435, "yes")
● In cell  D437, type the formula =COUNTIF(D2:D435, "no")

Who are usually paid more? Males or females?



Data -> Filter -> AutoFilter



Which jobs are better paying for females?
● Click the arrow next to Female Rate>Male Rate? and deselect no



What are the top 10 paying jobs for Females?
● Click the arrow next to Female Average Hourly Rate
● Then select > Top Ten



Which jobs pay both males and females 
more than $50 per hour?
● We will find out using Advanced Filter

● First, copy over the column headers and set our specifications:



● Highlight columns A, B, C, and D

● Select Data -> Filter -> Advanced Filter

● To fill in Read filter criteria from, highlight 
F1:I2



● Then click on Options, check Copy results to:, 

click in cell F3, and finally click OK.





Which jobs are better paying for females?
● Let’s first create a yes sheet and 

a no sheet
○ Edit->Sheet->Move/Copy
○ Select the radio button 

for Copy
○ Under New name type yes

● Repeat this process, this time 
naming the new sheet no



Filter
● In the sheet titled yes:

○ Highlight column D
○ Data->Filter->Standard 

Filter
○ Change condition to 

Begins with
○ Change Value to yes
○ Then click OK

● We now have a spreadsheet of 
professions where females are 
paid more than males



Filter
● In the sheet titled no:

○ Highlight column D
○ Data->Filter->Standard 

Filter
○ Change condition to 

Begins with
○ Change Value to no
○ Then click OK

● We now have a spreadsheet of 
professions where males are 
paid more than females



Summary
● Mutate/Transform is a common data wrangling operation

○ Sort is used to sort by ordinal variables (i.e., columns) in either 
ascending or descending order

○ Filter is used to remove observations (i.e., rows) that do not satisfy 
some condition of interest

● Spreadsheets transform data easily (i.e., semi-automatically)


