
Lecture 9: Data Aggregation 
and Group Operations

Alpar Sultan, PhD, Associate professor



Agenda:

• Split a pandas object into pieces using one or more keys (in the form 
of functions, arrays, or DataFrame column names) 

• Calculate group summary statistics, like count, mean, or standard 
deviation, or a user-defined function 

• Apply within-group transformations or other manipulations, like 
normalization, linear regression, rank, or subset selection 

• Compute pivot tables and cross-tabulations 

• Perform quantile analysis and other statistical group analyses 



GroupBy Mechanics 

Figure 1. Illustration of a group aggregation 

• A list or array of values that is 
the same length as the axis being 
grouped 

• A value indicating a column 
name in a DataFrame 

• A dict or Series giving a 
correspondence between the 
values on the axis being grouped 
and the group names 

• A function to be invoked on the 
axis index or the individual labels 
in the index 



let's get started

Groupby method with the column (a Series) at key1: 

To compute group means we can call the GroupBy’s 

mean method: 



If instead we had passed multiple arrays as a list, we’d get something different: 

In this example, the group keys are all Series, though they could 
be any arrays of the right length: 



Take note that any missing values in a group key will be excluded from the result. 



Iterating Over Groups 

In the case of multiple keys, the first element in the tuple will 
be a tuple of key values: 



By default groupby groups on axis=0, but you can group on any 

of the other axes. 

We can print out the groups like so: 



Selecting a Column or Subset of Columns 



Grouping with Dicts and Series 



The same functionality holds for Series, which can be viewed as a fixed-size mapping: 



Grouping with Functions

Mixing functions with arrays, dicts, or Series is not a problem as everything gets converted to arrays internally: 



Grouping by Index Levels 



Data Aggregation 

Optimized groupby methods 





Column-Wise and Multiple Function Application 







Returning Aggregated Data Without Row Indexes 



Apply: General split-apply-combine

Figure 2. Illustration of a group aggregation 







Suppressing the Group Keys



Quantile and Bucket Analysis 





Pivot Tables and Cross-Tabulation 
Suppose you wanted to compute a table of group means (the default pivot_table aggregation type) arranged 
by day and smoker on the rows: 



To use a different aggregation function, 
pass it to aggfunc. 





Table 2 for a summary of pivot_table 
methods. 



Cross-Tabulations: Crosstab
A cross-tabulation (or crosstab for short) is a special case of a pivot table that computes group frequencies. 
Here is an example: 
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