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Scientific Python Ecosystem

NumPy offers comprehensive mathematical functions, random number
generators, linear algebra routines, Fourier transforms, and more.

pandas is a fast, powerful, flexible and easy to use open source data
analysis and manipulation tool, built on top of the Python
programming language.

SymPy is a Python library for symbolic mathematics. It aims to
become a full-featured computer algebra system (CAS) while keeping
the code as simple as possible in order to be comprehensible and easily
extensible.

SciPy: provides algorithms for optimization, integration, interpolation,
eigenvalue problems, algebraic equations, differential equations,
statistics and many other classes of problems.

IPython provides a rich architecture for interactive.

Matplotlib is a comprehensive library for creating static, animated,
and interactive visualizations in Python.

[ Numpy, Scipy, and Matplotlib provide MATLAB-like functionality in python. 1
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Python For Data Science Cheat Sheet
NumPy Basics

Learn Python for Data Science

at www.DataCamp.com

The NumPy library is the core library for scientific computing in
Python. It provides a high-performance multidimensional array
object, and tools for working with these arrays.

Use the following import convention:

>>> import numpy as np

' NumPy

NumPy Arrays
1D array 2D array 3D array
axis1 axis 2
S ax|s1.\
S 1] 1
axis O —» ;) . AXis 0 —-|

Creating Arrays

dtype = fleat)

»»> a = np.array([1,2,3])
»»» b = np.array([{1.5,2,3), (4¢,5,6)],
»»> ¢ = np.array([[{1.5,2,3), (4,5,

dtype = float)

81T [03,2: 10, (4,5.8)]],

Initial Placeholders

>> np.zeros(i(3,4))
>> np.ones|(2,3,4),doype=np.intle)
>>» d = np.arange(10,25,5)

np.linspace (0,2, 9)

>> e = np.full((2,2),7)
»>> £ = np.eve(2)
>> np.random.random( (2,2} )

np.empTy (3,20}

Create an array of zeros

Create an array of ones

Create an array of evenly

spaced values (step valug)

Create an array of evenly

spaced values (number of samples)
Create a constant array

Create a 2X2 identity matrix
Create an array with randem values
Create an empty array

=

Saving & Loading On Disk

>»>> np.save('my_array', a)
2> np.savez ('array.npz', a, b)
>>> np.lead('my_array.npy')

Saving & Loading Text Files

»»> np.leoadtxt ("myfile. txt")

>>> np.genfromtxt ("my_file.csv", delimiter=",")
>»> Np.savetxt ("myarravy.txt”, a, delimiter=" ")

Data Types
>>> np.inté4 Signed 64-bit integer types
>>> np.fleat32 Standard double-precision fleating point
>>> np.complex Complex numbers represented by 128 floats
>>> np.beocl Boolean type storing TRUE and FALSE values
>>> np.chbject Python object type
=>> np.string Fixed-length string type
>>> np.unicede_ Fixed-length unicede type

Inspecting Your Arra Subsetting, Slicing, Indexinc Also see Li

>>> &.shape
lenia)

>>> b.ndim

.size

Ldtype
.dtype.name
.23type (int)

I

W

W
oo

Array dimensions

Length of array

MNumber of array dimensions
Mumber of array elements

Data type of array elements

Mame of data type

Convert an array to a different type

Asking For Help
[>>> np.info(np.ndarray.doype)

Array Mathematics

Arithmetic Operations

> g=a-b

array{[[-0.5, ©O. , O. 1,
[-3. . -%. , —2. 11}

»>> np.subtract(a,b)

> b + a

azrzayill 2.5, 4. , 6.1,
[5. , 7., 5.1

»> np.addib,a)

>> a /b

array{[[ D.E66666667, 1.
[ 0.25 o

»> np.divide(a,b)
»> a * b

azzayill 1.5, 4.,
o4, . 1o
multiply(a,b)
exp (b)
sgre (o)
sinja)
np.cos (b)
np.log(a)
»>> e.dot (f)
arrayi{l[[ 7.,

[ 7.«

np.
np.
np.
np.

T.1.

T.110

Subtraction

Subtraction
Addition

Addition
Division

Division
Multiplication

Multiplication

Exponentiation

Square root

Print sines of an array
Element-wise cosine
Element-wise natural logarithm
Dot praduct

Comparison

>>»> a = b
array([[ » i

Fr>» @ < 2
array ([ » P I

>>> np.array_equal{a, b)

I

11, deypa=boall

Element-wise comparison

Element-wise comparisen
deype~booal]
Array-wise comparison

>>> a.sum()

>>> a.min()

>>> b.max (axis=0}
>>> b.cumsum{axis=1)
>>> a.mean()

>>»> b.median()

>>»> a.corrcoef ()

>>> np.std(b)

Aggregate Functions
a

Array-wise sum

Array-wise minimum value
Maximum value of an array row
Cumulative sum of the elements
Mean

Median

Correlation coefficient

Standard deviation

>> h = a.view()
>> np.copyia)
>> h = a.copy()

Create a view of the array with the same data
Create a copy of the array
Create a deep copy of the array

Be2 B.S0rT{)
»»> C.sort{axis=0)

Sort an array
Sort the elements of an array's axis

Subsetting
>> al[2]
-]

s> b[1,2]
6.0

Slicing

> a[l: 2]
azzay{[l, Z])

> B[0:2,1]
arzayil 2., 5.1}

> b[:1]
azzay (015, 2., 2.1
>3 g[l,...]

azzay [l 2.,
[ 4., 5

>> a[ @ -1

arzayi(2, 2, 11)
Boolean Indexing
>> ala<l]

azzay([1])

Fancy Indexing
=> D[l 0, 1,
azzay ([ 4. ; 2.
>> b[[L, O, 1,
a::ay{{[ 4. ,5.
[
i

1.1,
6.1111

BT

0,10, L, 2, 0]
. 6., 18D
01708 10, 1,2,0]]
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Select the element at the 2nd index

Select the element at row © column 2
(equivalent to (1] [2])

Select items at index 0 and 1

Select items at rows o and 1in column 1

Select all items at row o
(equivalent to wro:1, :1)

Sameas [1,:,:]

Reversed array a

Select elements from a less than 2

Select elements 01, 00,1, 12,21 and @,

Select a subset of the matrix's rows
and columns

Array Manipulation

Transposing Array

»>> 1 = np.transpose (b)
sex 1.T

Changing Array Shape
»»> b.ravel ()

»»> g.reshape(3,-2)

Adding/Removing Elements

>>> h.resize({{2,6))

>>> np.append{h,q)

»»>» np.insert{a, 1, 5)

»>»> np.delete{a, [1])
Combining Arrays

»>>»> np.concatenate({a,d),axis=0)

arrayil 1, 2, 3, 10, 15, 201)
>>> np.vstack{{a,b))
array ([l 1. , 2. , 3. 1.
[ + 2.+ 3. 1«
[4. ., 5., 6.111

>>»> np.r_[e,f]
»»>» np.hatack{{e, )}

azzayill 7., 7., 1., 0.1,

[L7-» 7. 0., 1.111

>»> np.column_stack((a,d))

arzayill 1,

>»> np.c_[a,d]
Splitting Arrays
»>»> np.hsplit{a, 3)
larrayi{[ll}earray([2]1} array{[3]}]
»>»> np.vaplit{c, 2)
larzay(I[[ 1.5, 2.,

Permute array dimensions
Permute array dimensions

Flatten the array
Reshape, but don't change data

Return a new array with shape (2,6)
Append items to an array

Insert items in an array

Delete items from an array

Concatenate arrays

Stack arrays vertically (row-wise)

Stack arrays vertically (row-wise)
Stack arrays horizontally (column-wise)

Create stacked column-wise arrays

Create stacked column-wise arrays

Split the array horizontally at the 3rd
index
Split the array vertically at the 2nd inde:
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. . You'll use the 1ina1g and spars= modules. Note that scipy.linalgcontains and expands on numpy.linalg.
SciPy - Linear Algebra

Learn Mare Python for Data Science at www.datacamp.com P TOMm SEAbY Apor ra-g, sparse | Matrix Functions
@ Creating Matrices Addition

>»> np.add(d,D) Addition

- >» A = np.matrix(np.random.random( (2,2))) R
SciP >> B = np.asmatrix(b) Subtraction )
. . . > C = np.mat (np.random.randem( (10,5} )) >>> np.subtract (&, D) Subtraction
The SciPy library is one of the core packages for >> D = np.maci[[3,4], [5,611) Division
scientific computing that provides mathematical i : - : >>> np.divide (&, D) Division
. puting . P ) . SCIF’V Basic Matrix Routines Multiplicati
algorithms and convenience functions built on the »;‘ Ip 'Ci‘tm? 23 Multificati
. np.multip ultiplication
NumPy extension of Py’thon. Inverse >>> np.dot (A,D) Dot p?oduct
- - ::: ?.llrIFl invi(a) ::x::g >>> np.vdot (A, D) Vector dot product
Interacting With NumP g 5 >>> np.inner(,D) Inner product
rr AT Tranpose matrix _

! . >>> np.ocuter (&,D) OQuter product
>>> Import numpy as np >>> A.H Conjugate transposition s3> np.tensordet (R, D) Tensor dot product
>>> & = np.array([1,2,3]) >>> np.tracs (A} Trace >>> np.kron(&,D) Kronecker product

_ - L I
#>> b= np.array([(1+33,23,37), (43,33,8111) Norm E tial Functi
>»> € = np.ar (fcel.s.2,3), (4,5,8)1, [13,2,1), (4,5,68)]]) ) . Xponential Functions ) )
>>> linalg.norm(i) Frobenius norm >5> linalg.expm(d) Matrix exponential
Index Tricks >>> linalg.norm(A, 1) L1 norm {max column sum) >>> linalg.expmZ (B) Matrix exponential Taplor Series)
- >»» linalg.norm(&,np.inf) L inf norm (max row sum) »5> linalg.expm3 (D) Matrix exponential (eigenvalue
> np.mgrid[0:5,0 Create a dense meshgrid decompasition)
> np.ogrid] C::,C Create an open meshgrid Rank Logarithm Function
>> r'p.r__ [3,[0]%5,-1:1:107] Stack arrays vertically (row-wise) >>> np.linalg.matrix_rank(C) Matrix rank w55 linalg. logm (&) Matrix logarithm
np.c_[b,c] Create stacked column-wise arrays Determinant Trigonnmetric Tunctions

Shape Mampulatlon >>> linalg.det (&) Determinant o> 1inalg.sinm (D) Matrix sine
Solving linear problems >>> linalg.cosm(D) Matrix cosine

»>> np.transpose (k) Permute array dimensions 5> linalg.solve(A,b) Solver for dense matrices >>> linalg.tanm(A) Matrix tangent
>>» b.flatten() Flatten the array ) >»» E = np.matia).T Solver for dense matrices Hyperbolic Trigonometric Functions
>>> np.hstack((b,c)) Stack arrays horizontally (column-wise) >>> linalg.lstsg(D,E) Least-squares solution to linear matrix >>> linalg.sinfm(D) Hypberbolic matrix sine
»>» np.vstack{(a,b)) Stack arrays vertically (row-wise) equation >>> linalg.coshm(D) Hyperbolic matrix cosine
>>> np.hsplitic,2) Split the array horizontally at the 2nd index Generalized inverse >»>> linalg.tanhm{A) Hyperbolic matrix tangent
=»» np.vpslitid, 2} Split the array vertically at the 2nd index s> linalg.pinvi(C) :liompute the pseludc;—in\rerseofa matrix Matrix Sign Function
= east-squares solver, >>> np.sigm(A) Matrix sign function
Polynomlals >>> linalg.pinvZ(C) Compute the pseudo-inverse of a matrix Matrix s R
>>> from numpy import polvld (VD) atrix quare oot :
i Py port poly N . >>> linalg.sgrtm(&) Matrix square root
»»> p = polyld([3,4,5]) Create a polynomial object - - bi .
= : Creating Sparse Matrices Arbitrary Functions
‘u’ectcnzmg Functions >>> linalg.funm(A, lamkda x=: ®=*x) Evaluate matrix function
— >» F = np.eyve(3, k=1) Create a 2X2 identity matrix —
oo eet nnyrc(la_l ) >> G = np. mat[ru identity (2) )| Create a 2xz identity matrix DECO'ITIPOSItIOI‘IS
5> C[C » 0.5] = O
} »> I_- = apara: car_matr'._x(C] Compressed Sparse Row matrix ) Elgenvalues and Elgenvectors
) i »» I = sparse.csc_matrix (D) Compressed Sparse Column matrix =»» 1la, v = linalg.eig(a) Solve ordinary or generalized
>>> np.vectori ze(myfu'm Vectorize functions »» J = sparse.dok matrix(A) | Dictionary Of Keys matrix eigenvalue problem for square matrix
= >> E.todensel() Sparse matrix to full matrix =x 11, 12 = la Unpack eigenvalues
Type Handling >> sparse.isspmatrixz csc(d) | Identify sparse matrix s3> v, 0] First eigenvector
. 1o Retorn th I par of the e t =2 v, 1] Second eigenvector
>>> np.imag(c) Return the\maglnary part of the array elements Sparse Matrix Routines Si I E:, 1 < D (2) . P g
>35> mp.real if slessis,e=1=1000) |Return areal array if complex parts close to o I |ngu ar va I..IE. ecomposition . .
“5> np.cast['£'] (np.pi) Cast object to a data type nverse ) ) =5 U,5,Vh = linalg.svd(E) Singular Value Decomposition (SVD)
»>>> sparse.linalg.inv{I) Inverse >>»> M,N = B.shape
Other Useful Functions Norm =»» Sig = linail.\:;j.diaqsvdts,bi,l-l] Construct sigma matrix in SVD
— emd ) Retornth e oTthe : o 3> sparse.linalg.norm({I) Narm LU Decomposition
np.angle (b, deg= eturn the angle o complex argumen i i =»> B,L,U = linalg.lu(C LU Decompaosition
555 g = np.linepace (0,mp.pi,mees) |Create an array of evenly spaced values Solving lmea_r problems ) M g-1uic) P
. (rumbes of samples) >>> sparse.linalg.spsclve(H,I) | Solverforsparse matrices
>>> g [3:] += np.pi

>>> np.unwrap (g) Unwrap 3 Matrix F = Sparse Matrix DECOI‘I‘IPOSitiOI‘IS
) i arse Matrix Functions
>>> np.logspace (0,10,3) Create an array of evenly spaced values jegzcie 5> 1a, v = sparse.linalg.=igs(F,1) | Eigenvalues and eigenvectors

5> np.select([c<d], [c*2]) |Return values from a list of arrays depending on 3

conditions |>>> sparse.linalg.expm(I) | Sparse matrix exponential | »>>»>» sparse.linalg.svds(H, Z) SVD
>>> misc.factorial (a) Factorial
>>> misc.combilD,3,exact= ¢ |Combine N things taken at k time
>>> misc.cencral di igr Weights for Np-point central derivative DataCamp

>>> help(scipy.linalg.diagswvd)

Find the n-th derivative of a function at a point > (s -
>>> np.info(np.matrix)

>>7 misc.derivative

Learn Python for Data Science Interactively




Why do we need NumPy?

<« Numpy Features:
* Typed multidimentional arrays (matrices)
« Fast numerical computations (matrix math)
- High-level math functions

< Python does numerical computations slowly.

< 1000 x 1000 matrix multiply
* Python triple loop takes > 10 min.
- Numpy takes ~0.03 seconds



NumPy Overview

Arrays

Shaping and transposition
Mathematical Operations
Indexing and slicing

Broadcasting



Arrays

¢ Creation of Arrays from List
Import numpy as np
A= np.array([1,2,3,4])
print(A)

All]::
12 3 4 A[0]:1 A[ll:2 A[2]:3 A[3]. 4

import numpy as np
a=np.array([1,2,3,4])
b=np.array([1,2,3,4],dtype=np.int32)
c=np.array([1,2,3,4],dtype=np.float32)

[12 3 4]

np.uint8, np.int64, np.float32, np.float64




S 0.’:0 Arra 5
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¢ Creation of Arrays from List

Import numpy as np
A= np.array ([(1,2,3,4),(5,6,7,8)])

print(A)
o 1 ol 11213 (4 8 " Aok 1234
év 51617181 Alll: (5,6,7.8)

AT
A[0,0]: 1 A[01]: 2  A[0,2]: 3  A[03]: 4
A[1,0]: 5 A[L1l]: 6  A[L2]: 7 A[L3]: 8

[[1234]
[5678]]



Arrays

¢ Creation of Arrays from List
Import numpy as np

A= np.array([[(7,8,0,4),(1,4,2,6)],[(0,4,6,2),(1,6,9,5)],[(1,2,3,4),(5,6,7,8)]])

11213 |4 [] ARE @239

B ) 3 A[2 5 6 7 8 A[2,1]: (5,6,7,8)
RPN AA ]
L L L [/

A[LO]: (0,4,6,2)
171804 // L 0141612 ALl (1,6,95)
lalal2|spp [LLE1210

AJ0] AJ0,0]: (7,8,0,4)
ALK \ 71804
A[0,0,0]: 7

A[0,03]: 4

axis 1

114216 ADL]: (14.26)
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Arrays

s Other Ways of Creating NumPy Arrays
Import numpy as np

a=np.arange(10)
print(a)
print(type(a))

A=np.zeros((m,n))
A=np.zeros((m,n),dtype=np.int16)

A=np.ones((m,n))
A=np.ones((m,n),dtype=np.float32)

A=np.empty((m,n))

A=np.eye(m)

A=np.full((m,n),val)
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Import numpy as np
A=np.arange(40).reshape((5,8))

print(A)
0 1 2
8 9 10 ik 12 13 14 15
16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 31
32 33 34 35 36 37 38 39




‘::::, NumPy

b
N
l..

Import numpy as np
A=np.arange(40).reshape((5,8))

print(A[1::2, ::3])

0 1 2 3 4 6 6 7

8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23

24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39
[[8 1114]

[242730]]




Python For Data Science Cheat Sheet F;'IOtAA"an & Workflow —
:
Matplotlib —— _

The basic steps to creating plots with matplotlib are:

1Preparedata 2 Createplot 3 Plot 4 Customizeplot 5 Saveplot O Show plot

>>> import matplotlib.pypleot as plt
>»» ® = [1,2,3,4]
>»» vy = [10,20,25,30]

Learn Python Interactively at www.DataCamp.com

©

s >>> fig = plt.figure () Stepz
Matplotlib 22> aw = fig.add subplot (111) <EED

Matplotlib is a Python 2D plotting library which produces
publication-quality figures in a variety of hardcopy formats
>>> ax.set_xlim(l, £.5)

and interactive environments across AT
platfclrms. * mathOtr I b »>> plt.savefig (' fosc.png')
2004 0W . .

o Prepare The Data Also see Lists & NumPy 22> pit.snow()
@ Customize Plot

>>» ax.plet (x, ¥, color='lightblue', linewidth=3)-{EEN)
>>>» ax.scatter([2,4,8],

[3,15,251,

color="darkgreen',

marker="'""]

S35 % = np.linspacs (0, 10, 100) Colors, Color Bars & Color Maps Mathtext
>>> ¥ = np.cos(x) >>» plt.plet(x, x, x, x**2, %, x'*3) B>» plt.citle(r'ssigma_i=155', fontsize=20) |
>>> Z = np.sin(x) »>» ax.plot(®, y, alpha = 0.4) =

x> ax.plot(x, ¥, c="k') ) . Limits, Legends & Layouts
2D Data or Images ks I;.g.colorbar]&m,[ orientation="horizecntal')
»>> 1m = ax.imshow (img, Limits & Autoscalin
>>> data = I * np.random.randem( (10, 10}) = : Pt : g "
s> data? = 3 * np.random.random((10, 100} cmap="'seismic') »»> ax.margins (x=0.0,y=0.1) Add padding toa plot

= S [—a-73- S _mem- R >>> ax.axis('egual') Set the aspect ratio of the plot to 1
see Y, X . d[-3:3:1009, -2:3:100 e
T L ET e memdln I e Markers “5% aw.ser (xlim=[0,10.5], vlim=[-1.5,1.5]] Set limits

‘or x-and y-axis

e T 5> fig, ax = plt.subplots (] >>»> ax.set_xlim(0,10.5 Set limits for x-axis
=>> from matplotlib.cbock import get_sample_data >>>» ax.scatter (¥, y,marker=".") Legends
==> img = np.lcad(get_sample data('axes grid/bivariate nermal.npy')) >>» ax.plot (¥,¥,marker="o") »»>» ax.get (title='An Example Axes', Set atitle and x-and y-axis labels
vlabe. T-Auis',
| gl R
>>» ax.legend(lec='kest o apping plot elements
9 create P ot »»» plt.plot (¥, v, linewidth=4.0) g pPing p

- - Ticks
|>>> import matplotlik.pyplot as plt | ::; gﬂ'gigzﬂ'ﬁ'ﬂi:f?{ld'] »»> ax.Kaxis.set (ticks=range(l,5), Manually set x-ticks
- e -

ticklabels=[3,100,-12, "foc"])
- >>» plt.plot (=, ¥, '——',®X**2,y**2,'—. ") ; o ! ! ! i i
Figure 535 plt.setp(lines,color='+1,11hewidtn=4.0) >>» ax.tick_params [3ix;§ctt.‘fr:-rr1—'inout' Make y-ticks longer and go in and out
‘))) fig = plt.hgure () | y '

! ] o ) - length=10)
=>> figl = plt.figure (figsize=plt.figaspect(2.0}) Text & Annotations

Subplot Spacing

Em AM.TEXT(L, >>> fig3.subplots_adjust (wspace=0.5, Adjust the spacing between subplots
-2.1 hapace=0,3

All plotting is done with respect to an Axzes. In most cases, a ' Exin{p]r.g Graph, left=0.125,

c A A t ="11T i =

subplot will fit your needs. A subplot is an axes on a grid system. Lo ax.annotabe [ Sinets ! E;ggg g' %

>>> fig.add_axes () =18, 01, | . bottem=0.1)

s> axl = fig.add subplot(221) # row-col-num ﬂgggigiiodgtaoi »>>> fig.tight_layeut () Fit subplot(s) in to the figure area

>>> ax3 = fig.add_subplot (212) TExtcoords='data’, Axis Spines

»>>» fig3, axes = plt.subplots(nrows=I,ncols=1}) arrowprops=dict (arrowstyle="->", »»> axl.spines['top'].set_wisible(Fals=) Make the top axis line for a plot invisible

>>> figd, axesZ = plt.subplots(ncols=3) connectionstyle="arc3i"}),) »>> axl.spines['bottom’] . seT_position(("cutward', 10} )| Move the bottom axis line outward

9 Plotting Routines @ SavePlot
Save figures

»>>> plt.savefig('fee.png')

>>> lines = ax.plot(x,y) Drawpuimswilhe:jines aor markeerécnnnel;.:;gmem ;;; Zi:g H'H ':_Eig‘;é%i?o'z?'ﬁr £.3) ﬁi:"ﬁ)”g:l’ﬂfme ANES Save transparent figures
>>> ax.scatter(x Draw unconnecti ints, scaled or colol . AIMOWs ig (" ' =True
>>> axes[0,0] .lga'r}[?][l,:,S] . [3,4,51) levwcalmangl:r:stconmmmdthl 555 axes[0,1].streamplot (X, %,U,) | Plot2D vectorfields »>> plt.saveng|'foo.png!, transparent= o)
S R T B ool e scro g e
53> awes[1,1].axhline(d.45) Draw a horizontal ling across axes Data Distributions
>>> axes[0,1].axvline(0.65) Draw a vertical line across axes > axl.hist(y) Plot a histogram
>»> ax.fill(x,y,color="blue" ]r , Draw filled polygons »>> ax3.boxplot (v) Make a box and whisker plot [>>> plt.show(}
>>> ax.fill_between (x,y,oolor="vellow'] | Fill between y-values and o S5 ax3.violinplot(z) Make a violin plot
2D Data or Images Close & Clear
c>> dg, ax = plt.subplots() »»> axes2[0].pcolor (datal) Pseudocolor plot of 2D array >>> plt.cla Clear an axis,
im = i ] = . = >>> plt.clf Clear the entire fi
> 1N = ax.imshow [le;Lgf:='gist carth’, Colormapped or RGB arrays >>»» axesZ[0].pcolormesh (data) Pseudocolor plot of 2D array S35 glt_glo_éi[] c|§§;;:,ie:du,'ﬁ gure
interpolation='nearest! »»» 05 = plt.contour (Y,X, U) Plot contours
S r =»» auesl[Z].contourst (datal) Plot filled contours
m‘m‘x;ﬁ" >»> axesZ[Z]= ax.clabel(C5) Label a contour plot




Python For Data Science Cheat Sheet QELZLIACIILTE] Evaluate Your Model’s Performance
Scikit-Learn Sl )i

Learn Python for data science at www.DataCamp.com Linear REgTESSiOn Accuracy Score
>>> from sklearn.linear model import LinearRegression >>> knn.score (X _test, ¥_test) [Estimator score method
p|p install scikit-learn >>> lr = LinearRegression(normalize= ) >>> from sklearn.metrics impert accuracy score |Metricscoring functions
o SUPPOI'tVECtOT Machines (SVM) >>> accuracy_score(y_test, v _pred)
Scikit-learn >>> from sklearn.svm import SVC Classification Report
an R - >>»> svc = SVC(kernel='linear' >>> from sklearn.metrics import classificacicn repert |Predsion, recall, fi-score
Scikit-learn is an open source Python library that Naive Bayes t = >>> printiclassification_repert{y_test, v_pred))|andsupport
implementsarangeOfmaChiHEIeamingx eﬂ, >>> from sklearn.naive baves import GaussianNB )g;JI'IIEfLISIOElMatrIXu_ R . )
q e c 4 on = . - rem sklearn.metrics import confusicn matrix
preprocessing, cross-validation and visualization >>> gnb = GaussianNEB() 3> print (confusion matrix(y cest, y pred))
algorithms using a unified interface. KNN

=>> from sklearn import neighbors Regression Metrics

A Basic Example >>> knn = neighkors.KNeighkorsClassifier (n_neighbors=5)

Mean Absolute Error

== Ex klearn i rt neighbors, dat. T, in 3 3 =] ; :

. 5__:: :kl::::.:;‘S:l_;:::::i:n:imp:;_—zs:::i;ii:i:ij;ii: B Un SUPBF\!’ISEd LE&I’I’III’Ig Estimators zzz fr?;u:kie?gn.mgtglcg\]1mport mean_absclute_error
s> from shklearn.mesrics impors accusacy score — - S= S A A .

> iris = davasess.load iris() - Principal Component Analysis (PCA) >>> mean_absclute errcr(y_true, ¥_pred)

»» K, ¥ = iris datal:,

iris target »>>»> from sklearn.deccmposition import PCA Mean Squared Error

=7 K train X tess, y_TIain >>> pca = PCA(n_components=0.33) >>> frem sklearn.metrics impert mean_sguared_errcr
*» scaler = preprocessing.StandardScaleri) KMeans - mean_squarecl_error['-;_t.est.,. '-;_pred]

=3 N train = scaler.transform(X train) = ) 2

I et »>> from sklearn.cluster impcort EMeans R* Score ) .

s kn: ifier|n meighbora=3) >>=> k_means = EMeans(n_clusters=3, randem_state=0) >>> from sklearn.metrics import r2_score

>>> rl_score(y_true, ¥_pred)

== knn . fit{¥_train, y_train)
»» y_pred = knn.predict

ModelFitting _————————— J{cusweingmiurc
*F accuracy_scorely_test, y_pred) L]

- - Adjusted Rand Index
Supervised learning

1 ; Fit the model to the data >>> from sklearn.metrics import adjusted_rand score
Loading The Data ) >>> lr.fit{X, v) >»> adijusted_rand score(y _trus, v _pred)

>>> knn.fit (X_train, ¥_train)

Your data needs to be numeric and stored as NumPy arrays or SciPy sparse >>> svc.fit (X_train, ¥_train) )UfTr%gregfli?;m errice impore homegeneiny score
matrices. Other types that are convertible to numeric arrays, such as Pandas Unsupervised Learning ) o> homogeneity soore (v triig ¢ per a? ¥
DataFrame, are also acceptable. >>> k means.fit (¥_train) Fit the model to the data - - '

>>> pca_model = poa.fit_transform(X_train) |Fit to data, then transform it V-measure

>>> import numpy as o
e
>>> y = np.arrav(['M','IM','F','F', "M, F', M, M CF, CE, R
>>> X[X < 0.7] = 0

>>> from sklearn.metrics import v_measure_score

B
= np.randem.randem((10,5)) >>> metrics.v_measure_score(y_trug, y_pred)

Prediction

Cross-Validation
Supen.rised Estimators >>> from sklearn.cross_wvalidation import cross_val score

. e = . . - N >»>» print{cross val score(knn, ¥ train, v train, cv=4
Tramning And Test Data >> y_pred = svc.predict (mp.randem.randemi(2,5)) )| Predict labels e grin‘.Ecross_val_s:oreElr,l)i,_y, Cv;ﬂ]_ ’ )}

>»> y_pred = 1lr.predict (X _test) Predict labels
S Unsupervised Estimators il [l TuneYourModel
>x> K in, X test, v train, ¥ = i it : H
PR LRSS,y s S mmn e e Unsupervised Estimators Tune Your Model
random state=0) »» v _pred = k_means.predict (X _test) Predict labels in clustering algos Grid Search

>>> from sklearn.grid search import GridSearchCV
>»>> params = {"n_neighbors": np.arange(l,3),

"metric”: ["euclidean", "cityblock"]}
=>> grid = GridSearchCV(estimator=knn,

processing The Data

Standardization Encoding Categorical Features N _paran_grid=params)
>>> grid.fic (¥_train, ¥v_train)

»» from sklearn.preprocessing import StandardScaler >> from sklearn.preprocessing import LabelEncoder (=0 pr:i.nz,dgr:!.a.besz._s ?;e_l )

»> scaler = StandardScaler().fit (¥_train) %% enc = Labelfncoder|) P> print (grid.best_sstimator .n nelghbors)
>> standardized ¥ = scaler.transform(X_train) ~ v = enc.fit transform(v) . n

% standardized ¥ test = scaler.transformii test) ¥y = enc.fc_transform(y) Randomized Parameter Optimization

R = = — »>»> frem sklearn.grid search impert RandomizedSearchCWV
Normalization Imputing Missing Values >>> params = {"n neigRbors": range(l,5),

- - - — - vz v e TR I TIRL! "
>>> from sklearn.preprocessing import Normalizer >> from sklearn.preprocessing import IMputer oo rsemrch = R‘éﬁégﬁgeﬁéaggﬁF\Cﬁ's{;ngégﬁfﬂﬁﬁ 11

- = 1 i e i - - - - - - b= - bR LI AL L,
pe> scaler = Normalizer().fiz(X_train) ) »>> imp = Imputer(missing values=0, strategy='mean', axis=0} param distributicns=params,
>>> normalized X = scaler.transform(X train) 5> imp.fit transform(¥ train) cv=d,

>>> normalized X test = scaler.transform(¥_test) n_iter=8,

= = random state=3)
Binarization Generating Polynomial Features >»> rsearch.fit (¥_train, v_train)

>»>> print({rsearch.best_score_)

»>»> from sklearn.preprocessing import Binarizer »»>» from sklearn.preprocessing impeort PeolynomialFeatures
>>> binarizer = Binarizer(threshold=0.0} .fit (¥} »»> poly = PolynomialFeatures(5) DataC
>>> binary X = binarizer.transform(X) >>»> poly.fit_transform(X) atalamp

Learn Python for Data Science |




