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Introduction to Data Science
Data Wrangling

Joanna Bieri DATA101
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Important Information

• Email: joanna_bieri@redlands.edu
• Office Hours: Duke 209 Click Here for Joanna’s Schedule

mailto:joanna_bieri@redlands.edu
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Announcements

Please come to office hours to get help!

Remember to come to lab!
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The Data Science Lifecycle

Today we are talking about Data Wrangling
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Tidy Data
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What is Clean or Tidy Data?

Characteristics of Tidy Data:
• Each variable forms a column
• Each observation forms a row
• Observational units form a table

Untidy Data:
• Anything other kind of mess.
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Some Examples of Data

Air force Data: Army Air Forces Statistical Digest, WW II

Figure 1: Data Image

• Merged cells to represent date
• There are historical markers

https://www.ibiblio.org/hyperwar/AAF/StatDigest/aafsd-3.html
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Some Examples of Data

Figure 2: Data Image

• The orange cell is a title for the data set instead of a variable
name.
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Some Examples of Data

Figure 3: Data Image

• This data is at the aggregate level.
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Displaying Data vs. Summarizing Data
Raw Data - Star Wars

name height mass hair_color skin_color eye_color birth_year sex gender homeworld species films vehicles starships
0 Luke Skywalker 172.0 77.0 blond fair blue 19.0 male masculine Tatooine Human A New Hope, The Empire Strikes Back, Return of... Snowspeeder, Imperial Speeder Bike X-wing, Imperial shuttle
1 C-3PO 167.0 75.0 NaN gold yellow 112.0 none masculine Tatooine Droid A New Hope, The Empire Strikes Back, Return of... NaN NaN
2 R2-D2 96.0 32.0 NaN white, blue red 33.0 none masculine Naboo Droid A New Hope, The Empire Strikes Back, Return of... NaN NaN
3 Darth Vader 202.0 136.0 none white yellow 41.9 male masculine Tatooine Human A New Hope, The Empire Strikes Back, Return of... NaN TIE Advanced x1
4 Leia Organa 150.0 49.0 brown light brown 19.0 female feminine Alderaan Human A New Hope, The Empire Strikes Back, Return of... Imperial Speeder Bike NaN
... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
82 Finn NaN NaN black dark dark NaN male masculine NaN Human The Force Awakens NaN NaN
83 Rey NaN NaN brown light hazel NaN female feminine NaN Human The Force Awakens NaN NaN
84 Poe Dameron NaN NaN brown light brown NaN male masculine NaN Human The Force Awakens NaN X-wing
85 BB8 NaN NaN none none black NaN none masculine NaN Droid The Force Awakens NaN NaN
86 Captain Phasma NaN NaN none none unknown NaN female feminine NaN Human The Force Awakens NaN NaN
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Displayed Data
Focus on only two columns. Is this Tidy?

name height mass
0 Luke Skywalker 172.0 77.0
1 C-3PO 167.0 75.0
2 R2-D2 96.0 32.0
3 Darth Vader 202.0 136.0
4 Leia Organa 150.0 49.0
... ... ... ...
82 Finn NaN NaN
83 Rey NaN NaN
84 Poe Dameron NaN NaN
85 BB8 NaN NaN
86 Captain Phasma NaN NaN

Summarized Data
Get counts of the genders represented by the characters. Is this Tidy?
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Important Ideas - Data

• Start with Raw Data
• Data needs to be Tidy
• Most of the time, our data will not be tidy.
• We will have to Clean and Wrangle
• We must keep a record of what we do at every step.
• Summarizing Data is an important part of data science.
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Data Wrangling
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Data Wrangling

• We start with raw data and save it in a data frame
• The data frame stays on the left
• We can apply operations (functions) on the left
• The operations will not overwrite the data - so you can be

experimental here and not lose your original data.
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Load the raw data:

• Data from two hotels: one resort and one city hotel
• Observations: Each row represents a hotel booking
• Goal for original data collection: Development of prediction

models to classify a hotel booking’s likelihood to be canceled
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Print to Screen

Two ways:
DF_raw_hotels

show(DF_raw_hotels)

What is the difference?
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Explore Variables

What do these command do?
DF_raw_hotels.shape()

columns_list = list(DF_raw_hotels.keys())
print(columns_list)

print(len(columns_list))
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Print variable names more nicely

for column in columns_list:
print(column)
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Focus on a specific columns

You just need to grab the column name (exactly spelled) and then tell
the data frame to show only that column.

ONE:
DF_raw_hotels[['lead_time']]

TWO:
my_columns = ['hotel','lead_time']
DF_raw_hotels[my_columns].sort_values('lead_time')
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Sorting the data

Ascending Order
Use the sort_values() command:
my_columns = ['hotel','lead_time']
DF_raw_hotels[my_columns].sort_values('lead_time')

Descending order
Just add an optional flag. Can you spot the difference in the code?
my_columns = ['hotel','lead_time']
DF_raw_hotels[my_columns].sort_values('lead_time',

ascending=False)
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One Big Command

DF_leadtime_sorted = DF_raw_hotels[my_columns].sort_values('lead_time', ascending=False).copy()
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The Data Sorted

hotel lead_time
1 Resort Hotel 737
4182 Resort Hotel 709
65240 City Hotel 629
65249 City Hotel 629
65245 City Hotel 629
... ... ...
85725 City Hotel 0
85726 City Hotel 0
85758 City Hotel 0
85759 City Hotel 0
20017 Resort Hotel 0
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Sorting Categorical Data

What should this command do?
DF_raw_hotels[["hotel","arrival_date_month"]].sort_values("arrival_date_month")
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Sorting Categorical Data

hotel arrival_date_month
87641 City Hotel April
87091 City Hotel April
87090 City Hotel April
87089 City Hotel April
87088 City Hotel April
... ... ...
8398 Resort Hotel September
8397 Resort Hotel September
8396 Resort Hotel September
8404 Resort Hotel September
98043 City Hotel September
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Sorting Categorical Data (extra)

We can tell python that our categorical data has an order:
DF_raw_hotels["arrival_date_month"] = pd.Categorical(DF_raw_hotels["arrival_date_month"],

categories=['January', 'February','March',
'April', 'May', 'June',
'July', 'August', 'September',
'October', 'November', 'December'],

ordered=True)

DF_raw_hotels[["hotel","arrival_date_month"]].sort_values("arrival_date_month")
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Sorting Categorical Data (extra)

hotel arrival_date_month
13803 Resort Hotel January
9942 Resort Hotel January
9943 Resort Hotel January
9944 Resort Hotel January
9945 Resort Hotel January
... ... ...
31141 Resort Hotel December
15143 Resort Hotel December
31142 Resort Hotel December
31135 Resort Hotel December
103323 City Hotel December
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Sub selecting specific categorical data

• Maybe my analysis only concerns specific hotels.
• Creating a boolean mask - a fancy way to say a bunch of True

and False.
DF_leadtime_sorted['hotel']== 'Resort Hotel'

Notice the double equals (==) this is telling Python to test the truth
of the statement. What does this do
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Boolean Mask

1 True
4182 True
65240 False
65249 False
65245 False

...
85725 False
85726 False
85758 False
85759 False
20017 True
Name: hotel, Length: 119390, dtype: bool
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Boolean Mask

Now we can give this mask to the data frame and it will only show us
observations (rows) where “Resort Hotel” is true.
DF_leadtime_sorted[mask]
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Boolean Mask - subselected data

hotel lead_time
1 Resort Hotel 737
4182 Resort Hotel 709
8397 Resort Hotel 542
8421 Resort Hotel 542
8422 Resort Hotel 542
... ... ...
3603 Resort Hotel 0
3602 Resort Hotel 0
3601 Resort Hotel 0
3600 Resort Hotel 0
20017 Resort Hotel 0
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Summary of selecting, sorting, and masking.
What did we just do?
# Here are my parameters: column names and variable info
my_columns = ['hotel','lead_time']
sort_column = 'lead_time'
hotel_type = 'Resort Hotel'

# Sub select my columns and then sort descending
DF_sorted = DF_raw_hotels[my_columns].sort_values(sort_column,

ascending=False).copy()

# Do a mask so I am left with only Resort Hotels
mask = DF_leadtime_sorted['hotel']== 'Resort Hotel'
DF_final = DF_sorted[mask].copy()
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Using Logical Operators
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Basic Operators

Operator Definition
< less than
> greater than
<= less than or equal to
>= greater than or equal to
== exactly equal to
!= not equal to
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Advanced Operators

Operator Definition
and check if two things are both true
or check if one of two things is true
in checks if something is in another thing
! not checks if something is false
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Examples

3<10

3<10 and 2<10

‘cat’ == ‘cat’

‘CAT’==‘cat’

my_numbers = [3,6,18,42] 42 in my_numbers



.
.
.

.

.
.
.

.

. .. .. .. .. .. .. .. .Tidy Data
. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .Data Wrangling

. .. .. .. .Using Logical Operators
. .. .. .. .. .Fancy Stuff (EXTRA)

Fancy Stuff (EXTRA)



.
.
.

.

.
.
.

.

. .. .. .. .. .. .. .. .Tidy Data
. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .Data Wrangling

. .. .. .. .Using Logical Operators
. .. .. .. .. .Fancy Stuff (EXTRA)

Excluding variables

Without typing in all the column names
# First get all of them
my_columns = list(DF_raw_hotels.keys())
# Then remove the one you don't want
my_columns.remove('agent')
# Then get the new data frame
DF_raw_hotels[my_columns]
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Starts with

You can use the command startswith() to check if a variable starts
with a word or part of a word. Here is code to get only columns that
start with the word “arrival”:
columns_list = list(DF_raw_hotels.keys())
column_mask = [column.startswith('arrival') for column in columns_list]
my_columns = list(DF_raw_hotels.keys()[column_mask])

[‘arrival_date_year’, ‘arrival_date_month’,
‘arrival_date_week_number’, ‘arrival_date_day_of_month’]
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Ends with

You can use the command endswith() to check if a variable ends with
a word or part of a word. Here is code to get only columns that end
with the word “type”:
columns_list = list(DF_raw_hotels.keys())
column_mask = [column.endswith('type') for column in columns_list]
my_columns = list(DF_raw_hotels.keys()[column_mask])

[‘reserved_room_type’, ‘assigned_room_type’, ‘deposit_type’,
‘customer_type’]
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IN

You can use the Python check is in to check if a variable contains a
word or part of a word. Here is code to get only columns that contain
the word “date”:
columns_list = list(DF_raw_hotels.keys())
column_mask = ["date" in column for column in columns_list]
my_columns = list(DF_raw_hotels.keys()[column_mask])

[‘arrival_date_year’, ‘arrival_date_month’,
‘arrival_date_week_number’, ‘arrival_date_day_of_month’,
‘reservation_status_date’]
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