Python For Data Science Cheat Sheet

Python Basics S mportlibraries pandasihifil @ ke

Data analysis Machine learning

>>> b = 'nice' >>> import numpy
Learn More Python for Data Science at www.datacamp.com >>> my list = ['my', 'list', a, Db] >>> import numpy as np

>>> my list2 = [[4,5,6,7], [3,4,5,6]] Selective import sNumPy % matplotlib
n n >>> from math import pi Scientific computing 2D plotting
Variables and Data Tvpes Selecting List Elements Index starts at 0

Variable Assignment Subset Install Python

>>> my list[1] Select item at index 1 X A ®
izi x=5 >>> my list[-3] Select 3rd last item b ‘a Yy
X ; - &
Slice 5‘3 upyter
. ' Q Jupy

>>> my list[1:3] Select items at index 1and 2 o
Calculations With Variables >>> my list[1:] Select items after index 0 ANACONDA spyder )

B >>> my list[:3] Select items before index 3 Leading open data science platform Free IDE that is included Create and share
>>> x+2 Sum of two variables S>> my_l ist[:] Copy my list powered by Python with Anaconda documents with live code,
7 Subset IiStS of |;iStS - visualizations, text, ...

>>> x-2 Subtraction of two variables o>> my 1ist2[1] (0] my_listllist][itemOfList] :
3 o>> my 1ist2[1][:2] Numpy Arrays Also see Lists
>>> x*2 Multiplication of two variables y_ :

g g >>> my list = [1, 2, 3, 4]
S>> xHFED iati i List Operatlons >>> my array = np.array(my list)

Exponentiation of a variable

25 >>> my list + my list >>> my_2darray = np.array([[1,2,3],[4,5,6]1])

>>> x%2 Remainder of a variable (rmy', TList!, 'is', 'nice’, 'my', 'list!, 'is', 'nice’] Selecting Numpy Array Elements Index starts at 0
1 >>> my list * 2

>>> x/float (2) Division of a variable ['my', 'list', 'is', 'nice', 'my', 'list', 'is', 'nice'] Subset

2.5 >>> my list2 > 4 >>> my array([1l] Select item at index 1

2

Types and Type Conversion ‘ “ Slice
List Methods >>> my array[0:2] Select items at index 0 and 1

str() '5', '3.45", 'True' | Variables to strings
>>> my list.index(a) Get the index of an item array([1, 21)
i i i >>> my list.count (a) Count an item Subset 2D Numpy arrays
int () 5 3,1 Variables to integers - mgilist Cappend ("1 1) Append an item at a time >>> my 2darrayl:,0] my_2darray[rows, columns]
float () 5.0, 1.0 Variables to floats >>> my list.remove('!") Remove an item array([1, 41)
>>> del (my_list[0:1]) Remove an item
bool () lrue, True, True | Variables to booleans >>> my_list.reverse () Reverse the list >>> my array > 3
>>> my list.extend('!') Append an item array([ralce, false, False, True], dtype=bool)
>>> my list.pop (-1) Remove an item >>> my array * 2
>>> my list.insert(0,'!") Insert an item array(_[Z, 4, 6, 8])
>>> help (str) >>> my_list.sort() Sort the list

>>> my array + np.array([5, 6, 7, 8])

g array([6, 8, 10, 12])
Strings

>>> my_string - 'thisStringlshvesone' SIS
>>> my_string >>> my array.shape Get the dimensions of the array
'thisStringIsAwesome' >>> my string[3] >>> np.append (other array) Append items to an array
. . >>> my string[4:9] >>> np.insert (my array, 1, 5)| Insertitemsinanarray

. >>> np.delete (my array, [1]) Delete items in an array
o> my string * 2 >>> np.mean (my_array) Mean of the array

' thisszringI sAwesomethisStringIsAwesome' >>> my_string.upper () String to uppercase >>> np.median(my_array) Median of the array
>>> my string + 'Innit' >>> my string.lower () String to lowercase >>> my_array.corrcoef () Correlation coefficient

' thiss:ringl sAwesomeInnit' >>> my string.count ('w') Count String elements >>> np.std(my array) Standard deviation
>>> 'm' in my string >>> my string.replace ( 'i'") | Replace String elements
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Kernels provide computation and communication with front-end interfaces Notebook widgets provide the ability to visualize and control changes
Ju pyter Notebook like the notebooks. There are three main kernels: in your data, often as a control like a slider, textbox, etc.
Learn More Python for Data Science at www.DataCamp.com 1Py R IJ [.o.] o .
TPython L You can use them to build interactive GUIs for your notebooks or to
e S synchronize stateful and stateless information between Python and
Installing Jupyter Notebook will automatically install the IPython kernel. JavaScript.
Saving/Loading Notebooks Restart kernel .. Kora wases o e Interrupt kernel
Create new notebook Restart kernel & run .| merst s = Interrupt kernel & Download serialized Save notebook
%, File  Edit  View Inse .. .. *Restat | | ..t . A N
. Newm:mk e i Open an existing il ostart & Clar Output - | clear all output frtztcfe(l)sfi?w”uv::adget LD i S RS with interactive
Make a copy of the eyt ““notebook e Resaramna | Connectbacktoa ~ ~ MOUEINLLSE .. Save Notebook with Widgets * * widgets
current no?gbook Tl o ‘ 5??:1& kernel &run.. Recomnect +*+* """ 15 remote notebook |+ - Download Widget State
el o8 Gopy.. E **|' + Shutdown [ . Embed Widgets - ...,
::,.kmcm ....... PR SRR Rename notebook . | Run otherinstalled || L TRt \var;“ébzc:scurrent
......... -+ Save and Checkpoint | ange kernel ’ kern eIs g
Save current notebook ) Revert notebook to a
and record checkpoint Revert o Checkpoint >« - « +* previous checkpoint Command Mode:
. « Print Preview N
------ Download as L Download notebook as “~ jupyter it
Preview of the printed e Byt notebooK ~ Jupy MyJupyterNotebook Last Checkpoint: a few seconds ago (unsaved changes) ﬁ Lof;m
notebook frsted oteook B ﬁ!’rtm_" File ~ Edit  View Insert  Cell  Kermel  Widgets  Help Trusted | Python 3 ©
Close notebook & stop ..t+ &t - Markdown 13 14
a . ot = B + 4 s
running any scripts ) [Z?-ZX e x| @ B[+ &[N [WC |[Coe &
_PDF 1 2 3 4 5 6 7 8 9 10 11 12
Writing Code And Text In [ ]t
Code and text are encapsulated by 3 basic cell types: markdown cells, code
cells, and raw NBConvert cells.
Edit Cells Edit Mode: 1. Save and checkpoint 9. Interrupt kernel
I 2. Insert cell below 10. Rgstart kernel
Cut currently selected cells Co m ol 3. Cut cell 11. Display characteristics
; py cells from
to clipboard . clipboard to current 4. Copy cell(s) 12. Open command palette
L. it 5. Paste cell(s) below 13. Current kernel
Paste cells from ™. ot cHrorpesten 5 Move cal o o
clipboard above St I ExeCUtmg Cells 7. Move cell down 15. Log out from notebook server
. "o [ Edit  view Inset 8 aste cells rTrom 8. Run current cell
Paste cells from  CopyCals |- current cell Coll  Kenel  Widgets ellewy Asking For Help
clipboard on top “-.., [TTeecse e e Run current cells down ~"F+ aunceis
of current cel A ShenpesutN S DRI Delete current cells e 2 newone -. Aun Cells and Select Below +|
BRI TEa ) **+ |, Run Galls and Insart Balow Walk through a Ul tour
Revert “Delete Cells” Iu)en:!aDCTII's - Split up a cell from above e oo Run all cells
invocation e - current cursor Run all cells above the .. | . runtAsove Run all cells below ... [ e List of built-in keyboard
M ¢ cell ZT:?CILHMW position current cell Run All Below « =+ == * 00" the current cell Edit the built-in *+ User Interface Tour e shortcuts
3 EUGTERNS EEl ooo000 " Merge Gol Below- keyboard shortcuts ..., | KesboardShortouts .-"" .
with the one above Merge Coll Bolow + oL L vh\/ll|i|:gteh(e:u;:eengec|il\l,v Change the cell type of ....|.. centype , toggle, toggle Y, SEEEL. . £t Koyboard Shortouts Notebook help topics
.-::ovaze::::wn current cell Current Outputs . oo 0000 scrolling and clear Description of Notabook Help ot .
Move current cell up* oveGellDown oL Move current cell toggle, toggle ... .+« All Output , current outputs markdown available --.... < . Markdomn o Information on
Adjust metadata .- .. Edit Notebook Metadata down scrolling and clear in notebook Jupyter-contrib .. unofficial Jupyter
underlying the " Fndanaepiace - L | Find and replace Al outpu Python help topics oot “1" Notebook extensions
current notebook .+ Cut Cell Attachments in selected cells View Cells o + Python Ci » IPython help topics
Remove cell .. ?pyz:..li:ac:mem ....... ..... Copy attachments of NumPy help topics ... I:m: ; SciPy hel
attachments R Toggle display of Jupyter . - Num ... SciPy help topics
o° duisi e — L 24/ Toggle display of toolbar Matplotlib help topics... | S &
Paste attachments of insertimage . ..., | ; ; logo and filename . 2o/ ) )
............ .Insert image in View Inset Cell| .° . Matplotiib “ . SymPy help topics
current cell selected cells ""-..Toggb T Toggle .dlsplay el Pandas help topics ... SymPy @t
..' : .... . nd: U
Insert Cells Toggle Tooloar - act:ul)\lr;:]gons e About Jupyter Notebook
........ Rt = Edit metadata Avout
Insert  Cell  Kernel i oolbar ' - Raw cell format
Add new cell above the . _Add new cell below the Toggle line numbers - Slideshow

...... | . InsertCell Above |} + in cells
current one sttt . current one - Attachments
Insert Cell Below * } - Tags Datacamp
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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

g NumPy

NumPy Arrays
1D array 2D array 3D array
axis 1 axis 2
e axis 1
axis 0 —p 243 ; N
nan axis 0 —p
Creating Arrays
>>> a = np.array([1,2,3])
>>> b = np.array([(1.5,2,3), (4,5,6)], dtype = float)
>>> ¢ = np.array([[(1.5,2,3), (4,5,6)1, [(3,2,1), (4,5,6)11,

dtype = float)

Initial Placeholders

>>>
>>>
>>>

np.zeros ((3,4))

np.ones ((2,3,4),dtype=np.intl6
d = np.arange (10,25,5)

>>> np.linspace(0,2,9)

>>> e = np.full((2,2),7)
>>> f = np.eye(2)

>>> np.random.random((2,2))
>>> np.empty ((3,2))

)

Create an array of zeros

Create an array of ones

Create an array of evenly

spaced values (step value)

Create an array of evenly

spaced values (number of samples)
Create a constant array

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

1/0

Saving & Loading On Disk

>>> np.save('my_array', a)
>>> np.savez ('array.npz', a,
>>> np.load('my array.npy')

b)

Saving & Loading Text Files

>>> np.loadtxt ("myfile.txt")
>>> np.genfromtxt ("my file.csv", delimiter=',")

>>> np.savetxt ("myarray.txt", a,

delimiter=" ")

.inte64
np.float32
np.complex
np.bool
np.object
np.string_
np.unicode_

>>>
>>>
>>>
>>>
>>>
>>>

Data Types
>>> np

Signed 64-bit integer types

Standard double-precision floating point
Complex numbers represented by 128 floats
Boolean type storing TRUE and FALSE values
Python object type

Fixed-length string type

Fixed-length unicode type

Inspecting Your Arra

>>> a.shape Array dimensions

>>> len(a) Length of array

>>> b.ndim Number of array dimensions

>>> e.size Number of array elements

>>> b.dtype Data type of array elements

>>> b.dtype.name Name of data type

>>> b.astype (int) Convert an array to a different type
U [

>>> np.info (np.ndarray.dtype)

Array Mathematics

Arithmetic Operations

>>> g =a - b

array([[-0.5, O0. , 0. ],
[-3. , =3. , -3.11)
>>> np.subtract (a,b)
>>> b + a
array([[ 2.5, 4., 6. 1],
[ 5., 7., 9.1
>>> np.add (b, a)
>>> a / b

array([[ 0.66666667, 1.
[ 0.25 , 0.4
>>> np.divide (a,b)
>>> a * b
array([[ 1.5, 4., 9.
[ 4., 10. ,
np.multiply(a,b)
np.exp (b)
np.sqgrt (b)
np.sin(a)
>>> np.cos (b)
>>> np.log(a)

>>> e.dot (f)
array([[ 7. 7.1,

L 7., 7.1D)

>>>
>>>
>>>
>>>

Subtraction

Subtraction
Addition

Addition
Division

Division
Multiplication

Multiplication

Exponentiation

Square root

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

Comparison

>>> a ==
array ([ [ ’ ’
[ ’ ’
>>> a < 2
array ([ ’ ’
>>> np.array_equal (a, b)

]
]

1, dtype=bool)

Element-wise comparison

.
1, dtype=bool)
Element-wise comparison

Array-wise comparison

Aggregate Functions

>>> a.sum()

>>> a.min ()

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

>>> b.median ()

>>> a.corrcoef ()
>>> np.std(b)

Array-wise sum

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

Median

Correlation coefficient

Standard deviation

Copying Arrays

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

Subsetting

Also see Lists

Subsetting
>>> a[2]
3

>>> b[1l,2]

6.0

Slicing

>>> a[0:2]
array([1, 2])

>>> b[0:2,1]
array([ 2., 5.])

>>> b[:1]
array([[1.5, 2., 3.]1])
>>> c[1l,...]
array ([[[ 3., 2.,
>>> a[ : :-1]
array([3, 2, 11)
Boolean Indexing
>>> ala<2]
array([1])
Fancy Indexing
>>> b([[1, 0, 1, 0], [0, 1, 2, O]]
array([ 4., 2. , 6., 1.5])
>>> b[[1, 0, 1, 0]][:,[0,1,2,0]]
array ([[ 4. ,

[
[
[

1.0,
6.111)

[NIGIN)

’
’
’
’

s

5,
’
S,

Select the element at the 2nd index

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

Select items at index 0 and 1

Select items at rows 0 and 1in column 1

Select all items at row o
(equivalentto bo:1, :1)
Sameas [1,:,:]

Reversed array a

Select elements from a less than 2

Select elements (1,0, (0,1), (1,2) and (0,0)

Select a subset of the matrix’s rows
and columns

Array Manipulation

Transposing Array
>>> i = np.transpose (b)
>>> i.T

Changing Array Shape
>>> b.ravel ()
>>> g.reshape (3,-2)

Adding/Removing Elements
>>> h.resize ((2,6))
>>> np.append (h, g)
>>> np.insert(a, 1,
>>> np.delete(a, [1])
Combining Arrays
>>> np.concatenate ((a,d),axis=0)
array([ 1, 2, 3, 10, 15, 20])
>>> np.vstack((a,b) )3

5)

array([[ 1. ,
[IYSSH
[ 4.,

>>> np.r_|[e,f]
>>> np.hstack( (e, f))

21 S|
21 PN,
S 6. 11)

)
array ([l 7., 7., 1., 0.1,
L7., 7., 0., 1.11)
>>> np.column_stack((a,d))

array([[ 1, 10],
[ 2, 15],
[ 3, 20]1])
>>> np.c_[a,d]

Splitting Arrays
>>> np.hsplit (a, 3)
[array ([1]),array([2]),array([3])]

>>> np.vsplit(c,2)
[array ([[[ 1.5,
[

[GENEGENY

4. ,
array ([[[ 3.,
[ 4.,

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 index

>>> a.sort ()
>>> c.sort (axis=0)

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

DataCamp
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Learn Python Interactively at

Plot Anatomy & Wor

flow

Matplotlib

www.DataCamp.com

Figure 1

7 Prepare data

The basic steps to creating plots with matplotlib are:
2 Create plot

3 Plot 4 Customizeplot 5 Saveplot 6 Show plot

Matplotlib

Matplotlib is a Python 2D plotting library which produces
publication-quality figures in a variety of hardcopy formats
and interactive environments across

Figure

% matplotlib

platforms.
o Prepare The Data Also see Lists & NumPy
1D Data
>>> import numpy as np
>>> x = np.linspace (0, 10, 100)
>>> y = np.cos(x)
>>> z = np.sin(x)

2D Data or Images

>>> data = 2 * np.random.random( (10, 10))

>>> data2 = 3 * np.random.random( (10, 10))

>>> Y, X = np.mgrid[-3:3:100j, -3:3:10073]

>>> U = -1 - X**2 + Y

>>> V =1 + X = Y**2

>>> from matplotlib.cbook import get_ sample_data

>>> img = np.load(get sample data('axes grid/bivariate normal.npy')

200+

>>> ax.scatter([2,4,6],
[5,15,25],
color='darkgreen',

marker='"")

>>> ax.set_xlim(l, 6.5)
>>> plt.savefig('foo.png"')
>>> plt.show () Step 6

>>> import matplotlib.pyplot as plt

>>> x = [1,2,3,4]

>>> y = [10,20,25,30]

>>> fig = plt.figure ()

>>> ax = fig.add_subplot (111) <@SEED

>>> ax.plot(x, y, color='lightblue', linewidth=3)<EEEN

@ Customize Plot

Colors, Color Bars & Color Maps

>>> plt.plot(x, x, x, x**2, x, x**3)
>>> ax.plot(x, y, alpha = 0.4)
>>> ax.plot(x, y, c='k")

>>>
>>>

fig.colorbar (im,

orientation='horizontal')
im =

ax.imshow (img,
cmap="'seismic")

>>> fig, ax = plt.subplots/()
>>> ax.scatter (x,y,marker=".
>>> ax.plot (x,y,marker="o")

")

9 Create Plot

[>>> import matplotlib.pyplot as plt ]

Figuee __________
>>> fig = plt.figure()
>>> fig2 = plt.figure (figsize=plt.figaspect (2.0))

All plotting is done with respect to an Axes. In most cases, a

subplot will fit your needs. A subplot is an axes on a grid system.
>>> fig.add_axes ()

>>> axl = fig.add subplot (221)
>>> ax3 = fig.add subplot (212)
>>> fig3, axes = plt.subplots (nrows=2,ncols=2)
>>> figd, axes2 = plt.subplots(ncols=3)

# row-col-num

Linestyles

>>> plt.plot (x,y,linewidth=4.0)

>>> plt.plot(x,y,1ls='solid")

>>> plt.plot(x,y,ls="'--")

>>> plt.plot(x,y, '==",x**2,y**2,'-.")

>>> plt.setp(lines,color="'r',linewidth=4.0)

Text & Annotations

>>> ax.text (1,
2

-1,
'Example Graph',
style='italic"')
>>> ax.annotate ("Sine",
xy=(8, 0),
xycoords='data',
xytext=(10.5, 0),
textcoords="'data',
arrowprops=dict (arrowstyle="->",
connectionstyle="arc3"),)

Mathtext

[>>> plt.title(r'S$sigma_1=15%', fontsize=20)

l

Limits, Legends & Layouts

Limits & Autoscaling
>>> ax.margins (x=0.0,y=0.1)
>>> ax.axis('equal')
>>> ax.set (x1im=[0,10.5], ylim=[-1.5,1.5])
>>> ax.set_x1im(0,10.5)
Legends
>>> ax.set(title='An Example Axes',
ylabel='Y-Axis"',
xlabel='X-Axis"')
>>> ax.legend(loc='best")
Ticks
>>> ax.xaxis.set (ticks=range(1l,5),
ticklabels=[3,100,-12,"foo"])
>>> ax.tick params (axis='y',
direction="inout',
length=10)

Subplot Spacing

>>> fig3.subplots_adjust (wspace=0.5,
hspace=0.3,
left=0.125,
right=0.9,
top=0.9,
bottom=0.1)

>>> fig.tight layout ()

Axis Spines
>>> axl.spines['top'].set_visible(false)

>>> axl.spines['bottom'].set position(('outward',10))

Add padding to a plot

Set the aspect ratio of the plot to 1
Set limits for x-and y-axis

Set limits for x-axis

Set a title and x-and y-axis labels

No overlapping plot elements

Manually set x-ticks

Make y-ticks longer and go in and out

Adjust the spacing between subplots

Fit subplot(s) in to the figure area

Make the top axis line for a plot invisible
Move the bottom axis line outward

9 Plotting Routines 6 Save Plot

Save figures

1D Data Vector Fields

>>> fig, ax = plt.subplots() . o . >>> axes[0,1].arrow(0,0,0.5,0.5) Add an arrow to the axes
>>> lines = ax.plot(x,y) Draw points with lines or markers connecting them >>> axes([1,1].quiver(y,z) Plot a 2D field of arrows
>>> ax.scatter(x,y) Draw unconnected points, scaled or colored

>>>

axes[0,0].bar([1,2,31,[3,4,5])

>>> axes[1,0].barh([0.5,1,2.5],[0,1,2]) | Plothoriontal rectangles (constant height)
>>> axes[1,1].axhline (0.45) Draw a horizontal line across axes

>>> axes[0,1].axvline (0.65) Draw a vertical line across axes

>>> ax.fill (x,y,color="blue") Draw filled polygons

>>> ax.fill between (x,y,color="yellow') | Fillbetween y-valuesando

Plot vertical rectangles (constant width)

>>> axes|[0,1].streamplot (X,Y,U,V)

Plot a 2D field of arrows

>>> plt.savefig('foo.png'")
Save transparent figures
>>> plt.savefig('foo.png',

transparent=17r1¢)

Data Distributions

>>> axl.hist (y)
>>> ax3.boxplot (y)
>>> ax3.violinplot (z)

Plot a histogram

Make a violin plot

Make a box and whisker plot

[>>> plt.show ()

2D Data or Images

Close & Clear

>>> fig,
>>> im =

ax = plt.subplots()
ax.imshow (img,
cmap='gist_earth',
interpolation='nearest',
vmin=-2,
vmax=2)

Colormapped or RGB arrays

>>>
>>>
>>>
>>>
>>>

axes2[0] .pcolor (data2)
axes2[0] .pcolormesh (data)
CS = plt.contour(Y,X,U)
axes2[2].contourf (datal)
axes2[2]= ax.clabel (CS)

Plot contours

Pseudocolor plot of 2D array
Pseudocolor plot of 2D array

Plot filled contours
Label a contour plot

>>> plt.cla()
>>> plt.clf()
>>> plt.close()

Clear an axis
Clear the entire figure
Close a window

DataCamp
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Selecting data1 data2
Pandas >>> df3.loc[:, (df3>1) .any ()] Select cols with any vals >1 x| x2 x1 I x3
. >>> df3.loc[:, (df3>1).all()] Select cols with vals > 1
.DataCamp. 4 g .
Learn Python for Data Science at www.DalaCamp.com >>> df3.loc[:,df3.isnull().any()] Select cols with NaN 2 11252 a_ 120784
>>> df3.loc[:,df3.notnull().all()] Select cols without NaN b 1.303 b NaN
Indexing With isin o ] ¢ |[99.906 a4 |[20.784
>>> df [ (df.Country.isin(df2.Type))] Find same elements

RESha ping Data >>> df3.filter (items="a”,”"b"]) Filter on values Merge
here o eroda s not x39) lectspeciie cements .
ivo Where T S S

>>> pd.merge (datal,

>>> df3= df2.pivot (index='Date', Spread rows into columns >>> s.where(s > 0) Subset the data data2, a  |l11.432 20.784
—1 ' 1 v ——
coiumnf’vT{pe’; Query how' l?ft , b 1303 || NaN
values='Value >>> df6.query ('second > first') Query DataFrame on="'X1") 59505 N
= :
[o] [2016-03-01][ " |[11.432 Type A b 5 Setting/Resetting Index >>> pd.merge (datal, X1 j x2 | X3
2016:03-02 ] b |} 13.051 Date >>> df.set_index('Country') Set the index ﬁzif%;i ht! a_J|l11432120.784 ]
2016-03-01 || ¢ || 20.784 | 2016-03-01||11.432|| NaN |[20.784 >>> df4 = df.reset_index() Reset the index on='X1'? ! b 1.3(& NaN
= >>> df = df.rename (index=str Rename DataFrame
2016-03-03 || a || 99.906 2016-03-02 || 1.303 |/ 13.031 || NaN columns={"Eountry":"cntry", d NaN_ || 20.784
2016-03-02|| a || 1303 2016-03-03 |[99.906 [ NaN [[20.784 st pra el I >>> pd.merge (datal, xi || x2 | x3
2016-03-03 || ¢ || 20784 data2,

a 11.432 || 20.784

H s how='inner',
Pivot Table Reindexing on="x1") b || 1.303 | Nan

|>>> s2 = s.reindex(['a','c','d"','e','b"']) |

>>> df4 = pd.pivot table (df2, Spread rows into columns X1 X2 X3
values='value', Forward Fillin Backward Fillin >>> pd.merge (datal,
index="'Date', - g - 9 data2, e
columns="'Type']) >>> df.reindex (range (4), >>> s3 = s.reindex(range (5), how="outer' b 1303 || NaN
method="£fil1") method="bfill") on="x1") ! 99906 || Nan |
Stack/unstack Country Capital  Population|| 0 3 = oIl ~a
0 Belgium Brussels 11190846 1 3 NaN_|| 20.784
>>> stacked = dfb5.stack() Pivot a level of column labels 1 India New Delhi  1303171035|| 2 3
>>> stacked.unstack() Pivot a level of index labels 2 Brazil Brasilia 207847528 3 3
3 Brazil Brasilia 207847528 4 3 —
0 1 1{{5{0]]0.233482 |>>> datal.join(data2, how='right') |
sllossssallossosso] 1]]0.390959 Multilndexing Concatenate
2[4 18471
2[4[0.184713f0.237102 0][0.184713 S>> arrays — [np.array((1,2,31), Vertical
3{[3[0.433522[0.429401 1][0.237102 np.array([5,4,3])] S>> d(s2)
>>> df5 = pd.DataFrame (np.random.rand (3, 2), index=arrays) S.append(s:
Unstacked JBllj0 433522 >>> tuples = list(zip(*arrays)) Horizontal/Vertical
1][0.429401 >>> index = pd.MultiIndex.from tuples(tuples, >>> pd.concat ([s,s2],axis=1, keys=['One','Two'])
Stacked names= [ fﬁrst' ’ 'second']) >>> pd.concat ([datal, data2], axis=1, join='inner')
>>> df6 = pd.DataFrame (np.random.rand (3, 2), index=index)
Melt >>> df2.set_index (["Date", "Type"])

>>> pd.melt (df2, Gather columns into rows

value_vars=["Type", "Value"], Du hcate Data df2['Date']= pd.date_range('2000-1-1",
>>

value name="Observations") > s3.unique () Return unique values ?eriOdbi:)Gl
. . req:' '
o o O] >>> df2.duplicated('Type') Check duplicates dates = [datetime(2012,5,1), datetime(2012,5,2)]
Dt [Tpe] [Value ] 0] [2016-03-01 ][ Type " >>> df2 :drop_dupljl.cates ('Type', keep='last') Drop d}lpllcates ) index = pd.DatetimeIndex (dates)
lo]|2016-03-01]| a || 11.432 (1] [2016.05-02 || Type 5 >>> df.index.duplicated() Check index duplicates index = pd.date_range (datetime (2012,2,1), end, freg='BM')
2016-03-02|| b |] 13.031 z 2016-03-01 || Type c G n Dat
= o n n N -
2016-03-01 ][ ¢ |[20.784 _ [3][2016-03-03 | Type 2 rouping Uata isualization Also see Matplotlib
> [4]]2016-03-02 || Type a .
EULACR] B K [5 ] [2016.03.03 ][ Type C Agg:iefgzatlon o (e D . 5 ., [>>> import matplotlib.pyplot as plt |
4[2016-03-02 || a 1.303 »a >>> .groupby (by=['Date', 'Type" .mean
é 2016-03-01 || Value 11.432 >>> df4.groupby (Level=0) .sum () >>> s.plot () >>> df2.plot ()
2016-03-03f[ ¢ |[20.784 [7] 2016-03-02 || Value 13.031 >>> df4.groupby (level=0) .agg ({'a':lambda x:sum(x)/len (x), >>> plt.show() >>> plt.show()
8 |[2016-03-01 || Value || 20.784 . 'b': np.sum}) 10
— =
9][2016-03-03 || Value |[ 99.906 >'I>'r>ansfozma;cmn Lomba (ex52) £ = ()
Y customoum = aml a X: X+X% 4
L0, 2016:03.02 |[AVaE LB >>> df4.groupby (level=0) .transform(customSum) 2 y
[11][2016-03-03 || Value || 20.784 ] ©
= -
5 - _ >>> df.dropna () Drop NaN values N v : ST S )
>>> df.iteritems () (Colur]’m-mdex, .Serles). pairs >>> df3.fillna(df3.mean()) Fill NaN values with a predetermined value DataCamp
>>> df.iterrows () (Row-index, Series) pairs >>> df2.replace ("a", "f") Replace values with others e e




