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Pandas – Data manipulation tool
● Pandas is a efficient tool for handling and manipulating “relational” 

or “labelled” data in Python in a easy and intuitive way.

o Several file format are supported (‘.csv’, ‘.json’, ‘.txt’, ‘.xlsx’,…)

o Good for both ordered and unordered time series data.

o Great tool for observational and statistical data sets.

● Pandas is built upon two main objects:

o DataFrame

o Series
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Pandas Series
● Intuitively series are comparable to Python dictionaries but data 

processing and storing is more efficient.

● Creating a series:

o From a list: 
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Pandas Series
● Intuitively series are comparable to Python dictionaries but data 

processing and storing is more efficient.

● Creating a series:

o From a dictionary: 
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Pandas Series
● Intuitively series are comparable to Python dictionaries but data 

processing and storing is more efficient.

● Creating a series:

o Series with special

indexing: 
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● Whereas Series are single columns, a DataFrame can be thought 

as a relational database, with several rows and named columns.

● A general syntax for creating a DataFrame:

o An example creating a DataFrame from an existing Pandas series:

Pandas DataFrame
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● and                          will display the n first and last 

rows of the DataFrame, respectively.

● We can easily graph our data. For example, if we want to plot the 

histogram distribution of a column:

Pandas DataFrame
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Data: https://gist.github.com/curran/a08a1080b88344b0c8a7#file-iris-csv



● More often, DataFrames are created from data files. We have 

several methods for different formats:

Pandas DataFrame I/O
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Data: https://gist.github.com/curran/a08a1080b88344b0c8a7#file-iris-csv

o read_json()

o read_html()

o read_sql()

o read_pickle()



● Read methods offer many options to customize how pandas should 

read the file. We can choose the delimiter, desired columns, 

header…

● Similarly, a DataFrame can be written into a file using:

Pandas DataFrame I/O
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● Let’s consider the following DataFrame:

Accessing and manipulating data
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o Accessing a column

o Accessing a row

o Manipulating values

o Renaming columns

o Re-indexing



● Accessing a column

Accessing and manipulating data
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Original DataFrame:

The result is a Pandas Series:



● Accessing a row

Two ways to do this:

Accessing and manipulating data
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Original DataFrame:



● Accessing the elements of the DataFrame

Accessing and manipulating data
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Original DataFrame:

We need to

specify the

columns first, and 

then the rows.

Slicing rules for

lists still apply.



● Manipulating values

Accessing and manipulating data
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Original DataFrame:

• Is useful if we want to modify entries

without affecting the original DataFrame.

• Python arithmetic functions can be applied to Pandas Series,

and most NumPy operations are also supported:



● Manipulating values: Apply

Accessing and manipulating data
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Original DataFrame: • Apply function allow for more complex data manipulation with

series:

• We can alsouse apply with custom functions:



● Manipulating values: Apply

Accessing and manipulating data
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Original DataFrame: • Apply function can also be applied to a DataFrame, and we can

specify if we want to use columns or rows:



● Manipulating values: Map

Accessing and manipulating data
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Original DataFrame: • The function can be used for substituting each

value in a Series with another value, that may be derived from a

function, a dictionary or another Series.



● Manipulating values: Filtering data

Accessing and manipulating data
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• In the following example values are filtered according to boolean

expressions:



● returns descriptive statistics of the data in a 

Pandas DataFrame or Series.

● is used to cast a Python object to a particular data type

● converts a Python object to datetime format. It can take an 

integer, floating point number, list, Pandas Series, or Pandas DataFrame as 

argument.

Useful Pandas methods
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● returns a Pandas Series containing the counts of unique 

values. 

● returns a Pandas DataFrame with duplicate rows 

removed. Even among duplicates, there is an option to keep the first 

occurrence (record) of the duplicate or the last.

● sorts a  Series or DataFrame by values in ascending or 

descending order. By specifying the inplace attribute as True, you can make a 

change directly in the original DataFrame.

● helps to replace all NaN values 

in a DataFrame or Series by imputing these missing values with appropriate 

values.

Useful Pandas methods
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Pandas has a number of aggregating functions that reduce the dimension of the 

grouped object. We can then use groupby() to split the DataFrame into groups. It 

is similar to a SQL database. 

o mean(): Compute mean of groups

o sum(): Compute sum of group values

o size(): Compute group sizes

o count(): Compute count of group

o std(): Standard deviation of groups

o var(): Compute variance of groups

o sem(): Standard error of the mean of groups

o describe(): Generates descriptive statistics

o first(): Compute first of group values

o last(): Compute last of group values

o nth() : Take nth value, or a subset if n is a list

o min(): Compute min of group values

o max(): Compute max of group values   

Aggregation functions
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Combining data: merge, join, concat
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● concat(): used for combining DataFrames across rows or columns. 



Combining data: merge, join, concat
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● merge(): for combining data on common columns or indices.

o When using merge, we provide a left and a right DataFrame.

o Additional arguments define how they are merged: 
o How: {‘left’, ‘right’, ‘outer’, ‘inner’, ‘cross’}

o On: Column or index level names to join on.

o …



Combining data: merge, join, concat
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● .join(): for combining data on a key column or an index

o While merge() is a module function, .join() is an object function.

o It uses merge under the hood, but the only required parameter is the other 

DataFrame we want to join.

o As in the previous case, additional parameters define how they are joined:
o other: The other DataFrame to be joined.

o on: They column or index that will be taken as common. Default is None

o how: This has the same options as how from merge(). The difference is that it is index-based unless 

you also specify columns with on.…

o This topic includes many cases and it is better understood with some hands-on code:

https://pandas.pydata.org/pandas-docs/stable/user_guide/merging.html



Conclusions
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● Pandas is a great tool to handle diverse types data and relational 

databases.

● Series and DataFrames are the basic objects. They are flexible 

data structures  that can storage different kind of data.

● Pandas support most of NumPy functionalities that can be applied 

to Series.

● Pandas can be integrated with machine learning libraries like 

sklearn.


