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https://www.r-bloggers.com/in-depth-introduction-to-machine-learning-
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https://qgithub.com/JWarmenhoven/ISLR-python (http://bit.ly/ISLRpython)
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https://www.anaconda.com
https://www.python.org
https://www.activestate.com/products/activepython/
https://www.activestate.com/products/activepython/
https://docs.brew.sh/Homebrew-and-Python
https://astrofrog.github.io/macports-python/
https://pypi.org/project/pip/
https://github.com/pyenv/pyenv
https://virtualenv.pypa.io/en/latest/
https://jupyter.org
http://jupyter.org/hub
http://jupyter.org/install.html
https://ipython.org
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import matplotlib.pyplot as plt;
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https://docs.python.org/3.7/tutorial/modules.html#modules
https://docs.python.org/3.7/reference/import.html?highlight=package
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Emport matplotlib.pyplot as pltj
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[from matplotlib import pyplot as plt;
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NUMPY

NumPy(3EBSTE D/ DEY 1 —)LBE
% Xjuticdlndarray & 2 DE. XCBIREPEIZRAWVWSHFEHNTIRHET S
NumPyh\1@it 9 Sfcdarrayh' 2
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[Import numpy as np; |
|A = np.array([[1,2,3],[4,5,6]]); |
IB = np.array([[1,2],[3,41,[5,6]]);
“print A;

fundamental package for scientific computing with Python. It contains among other things
werful N-dimensional array object
° % e sophisticated (broadcasting) functions
r I n t Ot e tools for integrating C/C++ and Fortran code
e )/ e useful linear algebra , Fourier transform , and random number capabilities

Besides its obvious scientific uses, NumPy can also be used as an efficient multi-dimensional container of generic data. Arbitrary
ata-types can be defined. This allows NumPy to seamlessly and speedily integrate
P St §IJ t ° % @ D P §IJ @ D # E % Ab NumPy is licensed under the BSD license, enabling reuse with few restrictions
T90m a0 : . 0]
1 dlriXx Cig T 8 Be Getting Started
e Getting NumP

e NumPy and SciPy documentation page

AREZpi. Napierfe. Euler® reuler_gamma o
HCITEER=ND

—
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http://www.numpy.org
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import matplotlib.pyplot as plt;

Ul il | matplxtlib

e RGeS TC S0l o S SN S ML 0 o NS A B R, W 10 I L B G W SO Version 3.0.2
from matplotl I b Im PO rt Pyplot as Plt; home | examples | tutorials | API | docs » modules | index

Matplotlib is a Python 2D plotting library which produces publication quality figures in a variety of hardcopy formats and interactive environments | |
across platforms. Matplotlib can be used in Python scripts, the Python and IPython shells, the Jupyter notebook, web application servers, and four

graphical user interface toolkits.
/ For Python 2 support,
T Matplotlib 2.2.x will be

continued as a LTS release

Matplotlib tries to make easy things easy and hard things possible. You can generate plots, histograms, power spectra, bar charts, errorcharts, and updated with bugfixes
scatterplots, etc., with just a few lines of code. For examples, see the sample plots and thumbnail gallery. until January 1, 2020.

G0

f | Matplotlib 3.0 is Python 3 only.

For simple plotting the pyplot module provides a MATLAB-like interface, particularly when combined with IPython. For the power user, you have
full control of line styles, font properties, axes properties, etc, via an object oriented interface or via a set of functions familiar to MATLAB users.

. Support Matplotlib
Installation

Visit the Matplotlib installation instructions.

Support NumFOCUS
Documentation
This is the documentation for Matplotlib version 3.0.2.
To get started, read the User's Guide.

Other versions are available:


https://matplotlib.org
https://matplotlib.org/gallery/index.html

NUMPY & MATPLOTLIB®DA!
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import numpy as np;
import matplotlib.pyplot as plt;
def mandelbrot( h,w, maxit=20 ):

mnmimnn

c = x+ty*1lj
Z = C

for i in range(maxit):
Zz = 2**2 + C

divtime[div_now] = 1i
z[diverge] 2

return divtime
plt.imshow(mandelbrot(400,400));
plt.show();

300 400

Returns an image of the Mandelbrot fractal of size (h,w).
y,X = np.ogrid[ -1.4:1.4:h*17],

mnmnn

-2:0.8:w*17j ]

divtime = maxit + np.zeros(z.shape, dtype=int)

diverge = z*np.conj(z) > 2*%*2 # who 1is diverging
div_now = diverge & (divtime==maxit) # who is diverging now

# note when
# avoid diverging too much

14



SEABORN

SeabornH #8978 — Y DOJt8{LEY 2 —JL T, MatplotlibZRX—XR [CRFE =N
WX

NBHXPSIU—ZR VWK ERWTYT

Seab()rn Gallery Tutorial API Site « Page ~

seaborn: statistical data visualization

: :: /—0—\ . >« o
. .E::.. walk =4 walk =5 walk = §
: ‘ L3 > L J
walk =8 walk =9 walk =1
*"* e L 4
Seaborn is a Python data visualization library based on matplotlib. It provides a high-level
‘ . . U . Contents Features
interface for drawing attractive and informative statistical graphics.
For a brief introduction to the ideas behind the library, you can read the introductory notes. e Introduction e Relational: API | Tutorial
Visit the installation page to see how you can download the package. You can browse the e Release notes e Categorical: API | Tutorial
example gallery to see what you can do with seaborn, and then check out the tutorial and e |Installing e Distributions: API | Tutorial
API reference to find out how. e Example gallery e Regressions: API | Tutorial
e Tutorial e Multiples: API | Tutorial

To see the code or report a bug, please visit the github repository. General support issues

i e APl reference e Style: API | Tutorial
are most at home on stackoverflow, where there is a seaborn tag.

e Color: API | Tutorial

© Copyright 2012-2018, Michael Waskom.
Created using Sphinx 1.7.4.

Back to top
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https://seaborn.pydata.org
https://seaborn.pydata.org/examples/index.html#example-gallery
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Bokehl&. 75U =BT Y
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Bokeh

102~ INSTALLATION USER GUIDE GALLERY TUTORIAL REFERENCE RELEASES DEVELOPER GUIDE

Welcome to Bokeh

Bokeh is an interactive visualization library that targets modern web browsers for presentation. Its goal is to provide elegant, concise construction of versatile graphics, and to extend this
capability with high-performance interactivity over very large or streaming datasets. Bokeh can help anyone who would like to quickly and easily create interactive plots, dashboards, and data
applications.

To get started using Bokeh to make your visualizations, start with the User Guide.

For examples of how you might use Bokeh with your own data, check out the Gallery.

For detailed information about specific Bokeh components, consult the Reference Guide.

If you are interested in contributing to Bokeh, or extending the library, see the Developer Guide.

10.0
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https://bokeh.pydata.org/en/latest/
https://bokeh.pydata.org/en/latest/docs/gallery.html#gallery

SCIPY
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Python, NumPy, SciPy> 127>, Matplotlio® L (C#

@ SciPy.org & :imousnr

/i
a7 B

©®©LS56L)

Install Getting Started Documentation Report Bugs Blogs

SciPy (pronounced “Sigh Pie") is a Python-based ecosystem of open-source software for mathematics, science, and engineering. In particular, these are some of
the core packages:

NumPy SciPy library E Matplotlib
Base N-dimensional array pack- Fundamental library for scientific | ' Comprehensive 2D Plotting
age computing .

IPy: IPython Sympy pandas
yl: Enhanced Interactive Console Symbolic mathematics Data structures & analysis
IPython
o imaon.
News

NumPy 1.15.4 released See Obtaining NumPy & SciPy libraries.
(2018-11-04)

NumPy 1.15.3 released See Obtaining NumPy & SciPy libraries.
(2018-10-22)

R TL

DIZHDI\Y T—I8%) TNumPyHEEND

Scientific Computing Tools for Python

SciPy refers to several related but distinct entities:

The SciPy ecosystem, a collection of open source software for scientific computing in Python.
The community of people who use and develop this stack.

Several conferences dedicated to scientific computing in Python - SciPy, EuroSciPy and SciPy.in.
The SciPy library, one component of the SciPy stack, providing many numerical routines.

The SciPy ecosystem

Scientific computing in Python builds upon a small core of packages:

e Python, a general purpose programming language. It is interpreted and dynamically typed and is very suited for interactive work and quick prototyping,
while being powerful enough to write large applications in.

e NumPy, the fundamental package for numerical computation. It defines the numerical array and matrix types and basic operations on them.

e The SciPy library, a collection of numerical algorithms and domain-specific toolboxes, including signal processing, optimization, statistics and much more.

e Matplotlib, a mature and popular plotting package, that provides publication-quality 2D plotting as well as rudimentary 3D plotting

On this base, the SciPy ecosystem includes general and specialised tools for data management and computation, productive experimentation and high-perfor-
mance computing. Below we overview some key packages, though there are many more relevant packages.

Data and computation:

pandas, providing high-performance, easy to use data structures.
SymPy, for symbolic mathematics and computer algebra.

scikit-image is a collection of algorithms for image processing.
scikit-learn is a collection of algorithms and tools for machine learning.
h5py and PyTables can both access data stored in the HDF5 format.

Productivity and high-performance computing:

e [Python, a rich interactive interface, letting you quickly process data and test ideas.

e The Jupyter notebook provides IPython functionality and more in your web browser, allowing you to document your computation in an easily reproducible
form.

e Cython extends Python syntax so that you can conveniently build C extensions, either to speed up critical code, or to integrate with C/C++ libraries.

e Dask, Joblib or IPyParallel for distributed processing with a focus on numeric data.

Quality assurance:

e nose, a framework for testing Python code, being phased out in preference for pytest.
e numpydoc, a standard and library for documenting Scientific Python libraries.

About SciPy

SciPy Stack
Getting Started
Documentation
Install
Bug Reports

Codes of Conduct

SciPy Conferences =@

Topical Software
Citing
Cookbook
Blogs =
NumFOCUS =

CORE PACKAGES:
Numpy =

SciPy library @
Matplotlib =
IPython =
Sympy @
Pandas =

Table Of Contents

e Scientific Computing Tools for Python
o The SciPy ecosystem

Search

Go
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https://www.scipy.org

SCIPY

2472 UHSciPy (SciPy library EIFU F T D)

D S5R5 V) v Dcluster. E#constants. EfELT — ITZE#afftpack.

Bn & sMnARERintegrate. ffinterpolate. AL Hio. R Einalg.
Z Dfttmisc. ZXRJTERULIENdimage. i ‘
ERERElOl)Rodr. &iE{toptimize.
{S=iEsignal. Eﬂé‘f"ﬂi’_ Isparse.
175 DB BRI,

raw 2 7sparse.csg raph

o Special functions (scipy.special)

o Optimization (scipy.optimize)
— "- -4 o Interpolation (scipy.interpolate)
S a tl a * S e C I a o Fourier Transforms (scipy.fftpack)
\ o Signal Processing (scipy.signal)
o Linear Algebra (scipy.linal
o Sparse Eigenvalue Problems with ARPACK

T o Compressed Sparse Graph Routines (scipy.sparse.csgraph)
6 Sta tS o Spatial data structures and algorithms (scipy.spatial)
j b D \ o Statistics (scipy.stats)
o Multidimensional image processing (scipy.ndimage)
File IO (scipy.io)
CEZELC++EEBED1T VY 7 T —RAweave
OO0 0

rm1
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https://www.scipy.org/scipylib/index.html
https://docs.scipy.org/doc/scipy/reference/

SCIPY D4l

120

100

—20
—10

-5 0 5 10
a=
bins =
bins

0.40

0.35}

030r array([-4,

0.25}
histogram =
bins =
bins

array([-3.5,

_3,

120

100

f(x)

e o Minima

v v Roots

Curve fit result |-

—20
—10

-2,

-2.5,

-1, 0, 1,

-1.5,

=5 0 5

np.random.normal (size=1000)
np.arange(-4, 5)

2, 3, 41])

-0.5, 0.5, 1.5, 2.5,

from scipy import stats

b =

stats.norm.pdf (bins)

plt.plot(bins, histogram)

[<matplotlib.lines.Line2D object at ...>]

plt.plot(bins, b)

[<matplotlib.lines.Line2D object at ...>]

10

np.histogram(a, bins=bins, normed=True)[0]
0.5*(bins[l:] + bins[:-1])

3.5])

# norm 1is a distribution

import numpy as np

from scipy import optimize

def f(x):

return x**2 + 10*np.sin(x)

X = np.arange(-10
plt.plot(x, £(x))
plt.show()

14

10, 0.1)

optimize.fmin bfgs(f, 0)

Optimization terminated successfully.

Current function value:

Iterations:

5

-7.945823

Function evaluations: 24
Gradient evaluations: 8

array([-1.30644003])

optimize.fmin bfgs(f, 3, disp=0)
array([ 3.83746663])
optimize.basinhopping(f, 0)

nfev:

minimization failures:
fun:

X:

message:

njev:

nit:

xmin local =
xmin local

3.8374671...

optimize.fminbound(f, O,

1725

0

-7.9458233756152845

array([-1.306440017])

[ 'requested number of basinhopping iterations completed successfully']
575

100

10)
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import pandas as pd;

e s e e

pandas(dpd& L\ D &I Cimport= 1 54l7%
BN FERT

L TF

I ol

pandas

Lit + i + €

home // about // get pandas // documentation / community // talks // donate

Python Data Analysis Library

pandas is an open source, BSD-licensed library providing high-performance, easy-to-
use data structures and data analysis tools for the Python programming language.

pandas is a NumFOCUS sponsored project. This will help ensure the success of
development of pandas as a world-class open-source project, and makes it possible
to donate to the project.

A Fiscally Sponsored Project of

NUMFOCUS

OPEN CODE = BETTER SCIENCE

v0.23.4 Final (August 3, 2018)

This is a minor bug-fix release in the 0.23.x series and includes some regression
fixes, bug fixes, and performance improvements. We recommend that all users
upgrade to this version.

The release can be installed with conda from conda-forge or the default channel:

VERSIONS

Release
0.23.4 - August 2018
download // docs // pdf

Development
0.24.0 - 2018
github // docs

Previous Releases

0.23.3 - download // docs // pdf
0.23.2 - download // docs // pdf
0.23.1 - download // docs // pdf
0.23.0 - download // docs // pdf
0.22.0 - download // docs // pdf
0.21.1 - download // docs // pdf
0.21.0 - download // docs // pdf
0.20.3 - download // docs // pdf
0.19.2 - download // docs // pdf
0.18.1 - download // docs // pdf
0.17.1 - download // docs // pdf
0.16.2 - download // docs // pdf
0.15.2 - download // docs // pdf

N A4 a ar

RrRHBENTDTZ &
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https://pandas.pydata.org

STATSMODELS

statsmodels(EHsTETINZZ<ETEY21—/LTY
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i S l StatsModlels

| —————

Statistics in Py'l:b\on

Install | Support | Bugs | Develop | Examples | FAQ |

Download

This documentation is for the 0.9.0
release. You can install it with pip:

pip install --upgrade --no-d
eps statsmodels
or conda:
conda install statsmodels
Documentation for the current
development version is here.
Participate
Join the Google Group:

yourname @domain.con

Subscribe

Grab the source from Github. Report

bugs to the Issue Tracker. Have a
look at our Developer Pages.

Quick search

¥
Go

Welcome to Statsmodels’s Documentation

statsmodels iS @ Python module that provides classes and functions for the estimation of many different statisti-
cal models, as well as for conducting statistical tests, and statistical data exploration. An extensive list of result

statistics are available for each estimator. The results are tested against existing statistical packages to ensure

that they are correct. The package is released under the open source Modified BSD (3-clause) license. The on-
line documentation is hosted at statsmodels.org.

Minimal Examples

Since version 0.5.0 of statsmodels, you can use R-style formulas together with pandas data frames to fit your
models. Here is a simple example using ordinary least squares:

In [1]: import numpy as np
In [2]: import statsmodels.api as sm
In [3]: import statsmodels.formula.api as smf

# Load data
In [4]: dat = sm.datasets.get_rdataset("Guerry", "HistData").data

# Fit regression model (using the natural log of one of the regressors)
In [5]: results = smf.ols('Lottery ~ Literacy + np.log(Popl831)', data=dat).fit()

# Inspect the results
In [6]: print(results.summary()) :Zl


https://www.statsmodels.org/stable/index.html
https://www.statsmodels.org/stable/index.html

SCIKIT-LEARN

'}

scikit-learn(d. ZENH D 2T EHENR URBDOHDZ L DEMZEBDF L7235

. BEXGEY 2
pay el
[0} 58
DA
XJo/E#E Dimension reduction

E5)1iEIR Model selection

—JLBEFCY

Classification

Regression

p:‘ m g5 ."%' ﬂ' .E

>4 Clustering

Classification

Identifying to which category an object belongs
to.

Applications: Spam detection, Image recogni-
tion.
Algorithms: SVM, nearest neighbors, random

AIALIE Preprocessing
e BFa—rU IRl TGS

— Examples

Reducing the number of random variables to
consider.

Applications: Visualization, Increased efficien-
cy

Algorithms: PCA, feature selection, non-nega-
tive matrix factorization.

— Examples

Documentation -  Examples

E
. s

. ] J

’

IIH!MIhI:

Regression

Predicting a continuous-valued attribute asso-

ciated with an object.

Applications: Drug response, Stock prices.

Algorithms: SVR, ridge regression, Lasso, ...
— Examples

Model selection

Comparing, validating and choosing parame-
ters and models.

Goal: Improved accuracy via parameter tuning
Modules: grid search, cross validation,
metrics. — Examples

Custom Search

scikit-learn

Machine Learning in Python

Clustering

Automatic grouping of similar objects into sets.

Applications: Customer segmentation, Group-
ing experiment outcomes
Algorithms: k-Means, spectral clustering,

mean-shift, ... — Examples

Preprocessing

Feature extraction and normalization.

Application: Transforming input data such as
text for use with machine learning algorithms.
Modules: preprocessing, feature extraction.

— Examples
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https://scikit-learn.org/stable/
https://scikit-learn.org/stable/tutorial/index.html
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