
Data Science

Chapter 3: Python for Data Science
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Chapter outline
This chapter covers

 Python: numPy library
 Data acquisition & preparation
 Python: Pandas library
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Numpy Library
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 Numerical Python, or "Numpy" for short, is a foundational package on which
many of the most common data science packages are built.  Numpy provides
us with high performance multi-dimensional arrays which we can use as
vectors or matrices.

 The key features of numpy are:
 ndarrays: n-dimensional arrays of the same data type which are fast and space-efficient.

There are a number of built-in methods for ndarrays which allow for rapid processing of
data without using loops (e.g., compute the mean).

 Broadcasting: a useful tool which defines implicit behavior between multi-dimensional
arrays of different sizes.

 Vectorization: enables numeric operations on ndarrays.



ndarrays
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Slice indexing
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Boolean indexing / filters
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Broadcasting
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Pandas Library
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 Pandas is a Python library for data analysis. It offers a number of data
exploration, cleaning and transformation operations that are critical in
working with data in Python.

 pandas build upon numpy and scipy providing easy-to-use data structures and
data manipulation functions with integrated indexing.
 The main data structures pandas provides are Series and DataFrames.
 The key features of pandas are:
 Generating descriptive statistics on data
 Data cleaning using built in pandas functions
 Frequent data operations for subsetting, filtering, insertion, deletion and aggregation of

data
 Merging multiple datasets using dataframes
 Working with timestamps and time-series data



Pandas data structures

 A 1-dimensional labeled array

 Supports many data types

 Axis labels -> index
 Get and set values by index label
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pandas Series
 A 2-dimensional labeled data

structure

 Columns can be of potentially
different types

 Optionally parameters for fine-
tuning:

 index (row labels)

 columns (column labels)

Pandas DataFrames



Pandas Series
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Pandas Dataframe
 Full documentation:

https://pandas.pydata.org/pandas-
docs/stable/reference/api/pandas.D
ataFrame.html

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


Acquire data
 read_csv

 Input : Path to a Comma Separated File

 Output: Pandas DataFrame object containing contents of the file

 read_json
 Input : Path to a JSON file or a valid JSON String

 Output: Pandas DataFrame or a Series object containing the contents

 read_html , read_sql_query, read_sql_table
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Explore data
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 Describe(), corr(), min(), max, mean(), mode(), median(), std()



Explore data
 any()

 Output: Returns whether ANY element is True

 Benefits: Can detect if a cell matches a condition very quickly

 all()
 Output: Returns whether ALL element is True

 Benefits: Can detect if a column or row matches a condition very quickly
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Clean data
 Replace
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 fillna: fillna, backfill or by
giving as parameter a Series



Clean data
 Drop

other: df.dropna(how=‘all’)

df.drop(dataf[filter2].index)
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Clean data
 Linear Interpolation
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Types of Attributes 
 There are different types of attributes
 Nominal – categorical : Nominal values represent discrete units . It has no orders

 Examples: eye color, sex (M, F).

 Ordinal – categorical : Ordinal values represent discrete and ordered units.
 Examples: rankings (e.g., taste of potato chips on a scale from 1-10), grades, height in {tall, medium, 

short}, educational background (master, phD)

 Interval – numerical : Interval values hold no true zero and can represent values below 
zero..
 Examples:  temperatures in Celsius or Fahrenheit.

 Ratio – numeric : Ratio values are the same as interval values, with the difference that 
they never fall below zero.
 Examples: temperature in Kelvin, length, time, counts
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Handle categorical data
 Simple Replacement of Categorical Data with a Number

 Find the categorical column and separate it out with a different dataframe:
df_categorical = df.select_dtypes(exclude=[np.number])

 Find the values: df_categorical[Size'].unique()
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Handle categorical data
 One-Hot Encoding

In the previous encoding, 
categorical data is converted to 
numerical data, and the values are 
assigned labels (such as 1, 2, and 3). 
Predictive models that use this 
numerical data for analysis might 
sometimes mistake these labels for 
some kind of order (for example, a 
model might think that a label of 3 
is "better" than a label of 1, which 
is incorrect). In order to avoid this 
confusion, we can use one-hot 
encoding. 
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