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What is pandas?

» The Python library for data manipulation and analysis

» The way for pythonists who do data analysis not to feel
inferior to “Rists”, with their dataframes (well on the
contrary!)

> In pratice, “just”:

» data structures that (heavily) extend numpy's arrays
> (a lot of) additional utilities (10, datetime. . .)
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numpy : list = pandas : dict

(numpy : nested 1ist = pandas : nested dict)
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The structure of pandas data structures

pd.Index

2

pd.Series s.loc["a"]

pd.Index

pd.Index

pd.DataFrame df.loc["a", "b"]

—1.1 pandas for dummies
[m] = = =
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- pd.Int64Index, pd.RangeIndex, pd.FloatIndex

- pd.DatetimeIndex, pd.PeriodIndex

w\pd. Intervallndex ...

" The star tonight: pd.MultiIndex.



What a MultiIndex looks like

N

/

—1.1 Basic example

=] = = £ DA
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>

simpler implementation
extreme flexibility
intuitive operations (later)

efficient use of space for unbalanced data

L
VS. —1.2 - Unbalanced data

Cons

>

>

comparatively inefficient for balanced data

more complex semantics for DataFrame
—1.2 - Mi DF
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But then, isn't DataFrame superfluous?!

No

» Remember: we don't want to feel inferior to “Rists”
» More importantly, people are just too used to having data in
tables
» Even more importantly, we want to switch data between
columns and index level
—1.2 - Unbalanced data
> Most importantly, we want to “split” dimensions in two
groups when doing operations
—1.2 - Reshape



If you really need n-dimensional, indexed structures

j’ xarray

In [4]: xr.DataArray(np.random.randn(2, 3))

out[4]:

<xarray.DataArray (dim_0: 2, dim_1: 3)>

array([[ 1.643563, -1.469388, 0.357021],
[-0.6746 , -1.776904, -0.968914]])

Dimensions without coordinates: dim 0, dim_ 1

In [5]: data = xr.DataArray(np.random.randn(2, 3), coords={'x': ['a', 'b']}, dims=('x"'
'v")

In [6]: data

Qut[6]:

<xarray.DataArray (x: 2, y: 3)>

array([[-1.294524, 0.413738, 0.276662],
[-0.472035, -0.01396 , -0.362543]])

Coordinates:

* X (x) <u1 'a' 'b'
Dimensions without coordinates: y



“groupby” is lavels aware!

df .groupby(level=...)

—1.2 Groupby
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Thanks
to
» you, for your patience
» the organizers, for their faith in my succinctness

» Michelangelo, for his pioneering

use of indexes

To contact me: me@pietrobattiston.it



