Python For Data Science Cheat Sheet
Matplotlib

Learn Python Interactively at www.DataCamp.com

Matplotlib

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

and interactive environments across %{matp | Otl | b

platforms.

o Prepare The Data Also see Lists & NumPy

1D Data

>>> import
>>> x np.
>>> y = np.
>>> z np.

numpy as np
linspace (0,
cos (x)
sin (x)

= 10, 100)

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, -3:3:1007]

>>> 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')

Plot Anatomy & Workflow

Figure 1

Figure

#0000+«

2 Createplot 3 Plot 4 Customize plot

Plot Anatomy

The basic steps to creating plots with matplotlib are:

7 Prepare data 5 Save plot 6 Show plot

>>> import matplotlib.pyplot as plt

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

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

>>> fig = plt.figure () @SN

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

>>> ax.plot(x, y, color='lightblue', linewidth=3)<{EZELN
>>> ax.scatter([2,4,6],

[5,15,25],
color='darkgreen',
marker='"")

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

9 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,ls="solid")

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

>>> 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'Ssigma_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(1,5),
ticklabels=[3,100,-12,"fo0"])
>>> 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

e Plotting Routines 6 Save Plot

Vector Fields

Save figures

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

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

axes[0,0].bar([1,2,3],[3,4,5])
axes[1,0].barh([0.5,1,2.5],(0,1,2])
axes[1l,1].axhline (0.45)
axes[0,1].axvline (0.65)

ax.fill (x,y,color="blue')

ax.fill _between (x,y,color="yellow')

>>> 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

Plot vertical rectangles (constant width)
Plot horiontal rectangles (constant height)
Draw a horizontal line across axes

Draw a vertical line across axes

Draw filled polygons

Fill between y-values and o

>>> axes[0,1].streamplot (X,Y,U,V) | Plota2D field of arrows

Data Distributions

>>> axl.hist(y) Plot a histogram
>>> ax3.boxplot (y) Make a box and whisker plot
>>> ax3.violinplot (z) Make a violin plot

2D Data or Images

>>>
>>>

ax = plt.subplots()
ax.imshow (img,
cmap='gist_earth',

fig,
im =

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)

Pseudocolor plot of 2D array
Pseudocolor plot of 2D array
Plot contours

Plot filled contours

Label a contour plot

>>> plt.savefig('foo.png',

transparent=17:1.%)

[>>> plt.show ()

Close & Clear

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

Clear an axis
Clear the entire figure
Close a window
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Seaborn

Learn Data Science at www.DataCamp.com >>> g = sns.FacetGrid(titanic, Subplot grid for plotting conditional | >>> h = sns.PairGrid(iris) Subplot grid for plotting pairwise
col="survived", | relationships >>> h = h.map (plt.scatter) relationships
row="sex") >>> sns.pairplot (iris) Plot pairwise bivariate distributions
>>> g = g.map (plt.hist, "age") >>> i = sns.JointGrid (x="x", Grid for bivariate plot with marginal
>>> sns.factorplot (x="pclass", Draw a categorical plot onto a y="y", univariate plots
y="survived", Facetgrid data=data)
Statistical Data Visualization With Seaborn hue="sex", >>> 1 = i.plot(sns.regplot,
data=titanic) sns.distplot)
The Python visualization library Seaborn is based on >>> sns.lmplot (x="sepal width", Plot data and regression model fits >>> sns.jointplot ("sepal length", | Plotbivariate distribution
. . . . . y="sepal length", across a FacetGrid "sepal width",
matplotlib and provides a high-level interface for drawing hue—"species”, data—iris,
attractive statistical graphics. data=iris) kind="kde")
o . o Categorical Plots Regression Plots
Make use of the foIIowmg aliases to import the libraries: Scatterplot >>> sns.regplot (x="sepal width", Plot data and a linear regression
>>> %mport matplotlib.pyplot as plt ‘ >>> sns.stripplot (x="species", Scatterplot with one Z{:"nga}_length-., model fit
>>> import seaborn as sns y="petal length", categorical variable ata=iris,
q data=iris) ax=ax)
The basic steps to creating plots with Seaborn are: >>> sns.swarmplot (X=::Spicie§"' . ggltqe%?lreircl:Lsé)ciit;%rgilgttswith Distribution Plots
y="peta - eng ’ =

1. Prepare some data . data=iris) >>> plot = sns.distplot(data.y, Plot univariate distribution

2. Control figure aesthetics Bar Chart ggfz;—ﬂggs

3. Plot with Seaborn >>> sns.barplot (x="sex", Show point estimates and =

Furth . | y="survived", confidence intervals with Matrix Plots
4. Further customize your plot hue="class", scatterplot glyphs

data=titanic) |>>> sns.heatmap (uniform data,vmin=0, vmax=1) ‘ Heatmap ‘

>>> import matplotlib.pyplot as plt Count Plot
>>> import seaborn as sns

>>> . 1 =" k" how count of rvation H H
>>> tips = sns.load dataset("tips") R Step 1 ] sns.countp Otc(iztaiiita;lic Show count of observations 9 F I'ther Customlzatlons
>>> sns.set style("whitegrid") <@EEFEN :

lette="G a" . n 5
>>> g = sns.lmplot (x="tip", ) Steo3 Point Plot palettestGreens_d™) Axisgrid Objects
y="total bill",

Also see Matplotlib

data=tips, >>> sns.pointplot (x="class", Show point estimates and >>> g.despine (left=1ru~) Remove left spine
aspect=2) y="survived", confidence intervals as >>> g.set_ylabels ("Survived") Set the labels of the y-axis

>>> g = (g.set_axis_labels("Tip","Total bill (USD)"). hue="sex", rectangular bars >>> g.set_xticklabels (rotation=45)| Setthe tick labels for x

set (x1im=(0,10),ylim=(0,100))) data=titanic, >>> g.set_axis labels("Survived", | Settheaxis labels

>>> plt.title("title") <« palette:("rgale;="g" } "Sex") el ticks of th
"female™:"m"}, >>> h.set (x1lim=(0, 5 Set the limit and ticks of the

P>> Pot.show(g) <« markers=[""","o"], (ylim=:0:5;: x-and y-axis

linestyles=["-","--"1]) xticks=[0,2.5,5],

. Boxplot yticks=[0,2.5,5])
0 Data Also see Lists, NumPy & Pandas >>> sns.boxplot (x="alive", Boxplot
y="age", Plot

>>> iris = sns.load dataset ("iris") data=titanic)

>>> i hue="adult male" -

>>> ﬂﬁﬁiﬁ Ei:?g;sa:sngd d;ia::iltlanfz)a o >>> plt.title("A Title") Add plot title

>>> uniform data = np.random.rand (10, 12) s . b . . >>> plt.ylabel ("Survived") Ad!ustthe label ofthey-ax!s

023 Gnta = 54 DataFrome ({'ar :np.aram’ge (1101, >>.> sns .boxplot (data=iris,orient="h") Boxplot with wide-form data o> plt.xlabel ("Sex") Adjust the label of the x-axis

'y':np.random.normal (0,4,100) }) Violinplot >>> plt.ylim(0,100) Adjust the limits of the y-axis

. >>> sns.violinplot (x="age", Violin plot >>> plt.x1lim(0,10) Adjust the limits of the x-axis

Seaborn also offers built-in data sets: y="sex", >>> plt.setp(ax,yticks=[0,5]) | Adjusta plot property

>>> titanic — sns.load dataset ("titanic') ‘ hue="survived", >>> plt.tight layout () Adjust subplot params

- . @ Show or Save Plot Also see Matplotlib
9 Figure Aesthetics Also see Matplotlib

>>> plt.show () Show the plot
Context Functions >>> plt.savefig ("foo.png") Save the plot as af_fl"lgure
- igsize= >>> plt. fig ("foo. " Save transparent figure
|>>> f, ax = plt.subplots (figsize=(5,6)) [Create a figure and one subplot >>> sns.set_context ("talk") Set context to "talkn plt.savefig (trgzsgzgeatzlw) p g
>>> sns.set_context ("notebook", Set context to "notebook",
Seaborn styles font_scale=1.5, scale font elements and -
rc={"lines.linewidth":2.5}) override param mapping Close & Cleal’ Also see Matplotlib
>>> sns.set () (Re)set the seaborn default
>>> sns.set style ("whitegrid") Set the matplotlib parameters Color Palette >>> plt.cla() Clear an axis
>>> sns.set style("ticks", Set the matplotlib parameters >>> plt.clf () Clear an entire figure
{"xtick.major.size":s, >>> sns.set_palette ("husl", 3) Define the color palette 535 glt_close() Closeawindowg
"ytick.major.size":8)) >>> sns.color palette ("husl") Use with with to temporarily set palette
>>> sns.axes_style ("whitegrid") Return a dict of params or use with | [>>> flatui = ["#905906","43498db", "#95a5a6", "#eT4c3c”, "f34495e", "f2eccT1"] DataC.
- with to temporarily set the style >>> sns.set_palette (flatui) Set your own color palette ataCamp
— Learn Python for Data Science Interactively
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Bokeh

Learn Bokeh Interactively at www.DataCamp.com, Scatter Markers from bokeh.layouts import gridplot
taught by Bryan Van de Ven, core contributor >>> pl.circle(np.array([1,2,3]), np.array([3,2,1]), >>> rowl = [pl,p2]
MM fill color='white') >>> row2 = [p3]
>>> p2.square (np.array([1.5,3.5,5.5]), [1,4,3], >>> layout = gridplot ([[pl,p2], [p3]11])
color="'blue', size=1) T bb d |_
g e Line Glyphs abbed Layout
P|°tt|n : Wlth BOkeh >>> pl.line([1,2,3,4] [3,4,5,6], line_width=2) : -
The Python interactive visualization library Bokeh >>> p2.multi_line(pd.DataFrame([[1,2,3],15,6,711), 777 from bokehmodels widgets tmport Fanel, Tabs
X X . pd.DataFrame ([[3,4,5],(3,2,111), >>> tabl = Panel(child=pl, title="tabl")
enables high-performance visual presentation of color="blue") >>> tab2 = Panel (child=p2, title="tab2")
large datasets in modern web browsers. - >>> layout = Tabs(tabs=[tabl, tab2])
d v Customized Glyphs Also see Data :
) i - Linked Plots
Bokeh’s mid-level general purpose bokeh.plotting Selection and Non-Selection Glyphs Cked n
q q q - £ =1 ' Inke Xes
interface is centered around two main components: data >>> p = figure (tools='box _select') _
>>> p.circle('mpg', 'cyl', source=cds_df, >>> p2.x_range = pl.x range
and glyphs. selection_color='red', >>> p2.y_range = pl.y range
EEEE nonselection_alpha=0.1) Linked Brushing
S — ° ) .
>>> pd4 = figure(plot width = 100,
: + 2 = HoverGIyphs ’ ’ I‘zool§='box select,lasso_select')
» [ ] S T >>> from bokeh.models import HoverTool . PR v ! -
oo o Tool (tooltips=N dem'vline! >>> p4.circle('mpg', 'cyl', source=cds_df)
data glyphs plot over = HoverTool (tooltips=None, mode='vline') >>> p5 = figure (plot_width = 200,
. . . >>> p3.add_tools (hover) tools='box select,lasso select')
The basic steps to creating plots with the bokeh.plotting > pS.circle('mpg’, 'hp', source-cds df)
interface are: _. Colormapping >>> layout = row (p4,p5)
1. Prepare some data: B >>> from bokeh.models import CategoricalColorMapper
Python lists, NumPy arrays, Pandas DataFrames and other sequences of values (] >>> color mapper = CategoricalColorMapper (
factors=['US', 'Asia', 'Europe'l], Out ut& Exort
2. Create a new plot o B A .
. . . . palette=['blue', 'red', 'green'])
3. Add renderers for your data, with visual customizations >>> p3.circle('mpg', 'cyl', source=cds_df, Notebook
A color=dict (fleld="'origin',
fe SpeC|fy where to generate the output transform=color mapper), >>> from bokeh.io import output notebook, show
5. Show or save the results legend='Origin') >>> output notebook ()
>>> from bokeh.plotting import figure =
>>> from bokeh.io import output file, show Legend Location HTML
>>> x = [1, 2, 3, 4, 5] -
S>>y = (6, 7, 2, 4, 5] ySteo Inside Plot Area Standalone HTML
>>> p = figure (title="simple line example", <@SEED >>> p.legend.location = 'bottom left' >>> from bokeh.embed impo.rt file_html
% axis label='x', >>> from bok.eh.resources import CDN
y axis label='y') Outside Plot Area >>> html = file html (p, CDN, "my plot")
14 —n o : i — 0 >>> from bokeh.models import Legend . : .
>>> p 1lne(Xl, y:v %egend Temp.", line width=2) <EEZED S35 Y1 = p2.asterisk (np.array(l1,2,3]), np.array([3,2,1]) >>> from bokeh.io import output file, show
>>> output_file ("lines.html") <@EEZXD >>> r2 = p2.line([1,2,3,4], [3,4,5,6]) >>> output file('my bar chart.html', mode='cdn')
>>> show (p) R Step 5 | >>> legend = Legend(items=[("One" , [pl, rl]l), ("Two", [r2])],
location=(0, -30))

>>> p.add layout (legend, 'right') Components

(1) Data Aiso se Lists, NumPy & Pandas S— L e e
Under the hood, your data is converted to Column Data Legend Orientation

Sources. You can also do this manually: >>> p.legend.orientation = "horizontal® HIE
i;i J:.mporié numgy as npd >>> p.legend.orientation = "vertical >>> from bokeh.io import export png
import pandas as p

>>> df = pd.DataFrame (np.array([[33.9,4,65, 'US'], Legend BaCkground & Border >>> export_png(p, filename="plot.png")

[32.4,4,66, 'Asia'l,

[21.4,4,109, 'Europe'l]l), >>> p.legend.border_line_color = "navy" SVG
columns=['mpg', 'cyl', 'hp', 'origin'l], >>> p.legend.background fill color = "white"
index=['Toyota', 'Fiat', 'Volvo'l])

>>> from bokeh.io import export svgs

>>> from bokeh.models import ColumnDataSource ROWS&C°|umnS LayOUt >>> p.output_backend = "svg"

d _n "
>>> cds_df = ColumnDataSource (df) Rows >>> export svgs(p, filename="plot.svg")

>>> from bokeh.layouts import row

>>> layout = row(pl,p2,p3) @ Show or Save Your Plots
Columns

>>> from bokeh.plotting import figure >>> from bokeh.layouts import columns >>> show (pl) >>> show (layout) ‘

>>> pl = figure (plot_width=300, tools='pan,box zoom') >>> layout = column(pl,p2,p3) >>> save (pl) >>> save (layout)
>>> p2 = figure(plot_width=300, plot_height=300, Nesting Rows & Columns

x_range=(0, 8), y range=(0, 8)) >>>layout = row(column(pl,p2), p3) DataCamp ¢
p3 = figure () Learn Python for Data Science




