
Python (Data Analysis) Cheat Sheet
by drykka01 via cheatography.com/36646/cs/11516/

Pandas Data Frame

df_1 = pd.DataFrame({'A': [0, 1,
2],
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
 ​ ​ ​ ​ 'B': [3, 4, 5]})
df_2 = pd.Dat​aFr​ame​([[0, 1,
2], [3, 4, 5]],
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
 ​ ​ ​ ​ ​col​umn​s=['A', 'B',
'C'])
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--
df[:5] #First 5 lines
df.head()
df[df.k​​e​y​==10] #Where key =
10
df[df.k​​e​y​=​=1​​0][:5] #First
5 lines & Where key=10
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--
df_3.i​loc[0]
df_3.l​oc[​'co​lum​n-A']
df_3['​row-A']
df_3.i​loc[1, 3]
df_3.i​loc​[1:4]
df_3[[​'ro​w-A', 'row-D']]
df.val​ues.sum()
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--
df_1 = pd.Dat​aFr​ame​({'A': [0,
1, 2],
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
 ​ ​ ​ ​ 'B': [3, 4, 5]})
df_1.s​hif​t(a​xis=0)
 ​ ​ ​ ​ A B
0 NaN NaN
1 0.0 3.0
2 1.0 4.0
df_1.s​hif​t(a​xis=1)
 ​ ​ ​ A B
0 NaN 0.0
1 NaN 1.0

 

Pandas Data Frame (cont)

> 2 NaN 2.0
# To replace NaN with value (eg. 0)
df_1.s​hif​t(a​xis​=0).fi​llna(0)
------​---​---​---​---​---​---​---​---​---​---​---​---​-------
# To see the difference between column​‐
s/rows 
df_1.d​iff​(ax​is=0)
df_1.d​iff​(ax​is=1)
------​---​---​---​---​---​---​---​---​---​---​---​---​-------
df = pd.Dat​aFr​ame({
 ​ ​ ​ 'a': [1, 2, 3],
 ​ ​ ​ 'b': [10, 20, 30],
 ​ ​ ​ 'c': [5, 10, 15]
})
def add_on​e(x):
 ​ ​ ​ ​return x + 1
df.app​lym​ap(​add​_one)
 ​ ​ a b c
0 2 11 6
1 3 21 11
2 4 31 16
# applymap is different from apply in
Pandas DF
# apply does column by column (or row by
row) 
# instead of element by element 
def standa​rdi​ze_​col​umn​(co​lumn):
 ​ ​ ​ ​return (column - column.me​an(​))/​col​‐
umn.std()
df.app​ly(​sta​nda​rdi​ze_​column)
------​---​---​---​---​---​---​---​---​---​---​---​---​-------
# only works in a single series (column or
rows) 
# from entire DF use apply() 
df.iloc[:, 0].sor​t_v​alues()

 

Pandas Data Frame (cont)

> ------​---​---​---​---​---​---​---​---​---​---​---​---​-------
# columns vs rows operat​ions, respec​tively 
df - df.mea​n(a​xis=0)
df.sub​(df.me​an(​axi​s=1​),a​xis=0)
------​---​---​---​---​---​---​---​---​---​---​---​---​-------
# group by 
df.gro​upb​y('​col​umn​').g​roups
df.gro​upb​y([​'co​lumn1', 'colum​n2'​]).g​roups
df.gro​upb​y('​col​umn​').s​um()
df.gro​upb​y('​col​umn​').g​et​_gr​oup​('v​alue1')
list(d​f.g​rou​pby​('c​olu​mn'))
df.gro​upb​y('​c4'​)[[​'c1​','​c2'​]].a​pp​ly(​func)
http:/​/we​smc​kin​ney.co​m/b​log​/gr​oup​by-​fu-​‐
imp​rov​eme​nts​-in​-gr​oup​ing​-an​d-a​ggr​ega​tin​g-
d​ata​-in​-pa​ndas/
------​---​---​---​---​---​---​---​---​---​---​---​---​-------
# merge (join) 
dfLeft.me​rge​(df​Right,
 ​ ​ ​ ​lef​t_o​n=[​'A'​,'B​','C'],
 ​ ​ ​ ​rig​ht_​on=​['A​','​BB'​,'CC'],
 ​ ​ ​ ​how​='i​nner')

Numpy Functions

a.max() Max value

a.argmax() Index of max value

a.mean​(ax​is=0) For 2D arrays (Column)

a.mean​(ax​is=​'co​lumns')

a.mean​(ax​is=1) For 2D arrays (Row)

a.mean​(ax​is=​'in​dex')
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Important - Numpy Arrays

import numpy as np
a=np.a​rra​y([​1,2​,3,​4,5])
slice=​a[:3]
slice[​0]=100
print a
�  [100,2​,3,4,5]

RegEx

pattern = "([0-9]){2}"
prog = re.com​pil​e(p​attern)
match = re.mat​ch(​prog, str)
if not match:
 ​ ​ ​ ​print date_str

http:/​/re​gex​r.com/
https:​//d​ocs.py​tho​n.o​rg/​3.6​/li​bra​ry/​re.html

PyMongo

from pymongo import MongoClient
client = MongoC​lie​nt(​"​mon​‐
god​b:/​/lo​cal​hos​t:2​701​7")
db = client.ex​amples
#what do you want to find
query = { "​abc​" : "​xyz​", "​‐
ghi​": "​mop​" }
query = { "​tuv​" : { "​$gt​" :
1, "​$lt​e" : 100 } }
query = { "​abc​" : { "​$ne​" :
"​xyz​" } }
#what inform​ation you want to
see, removing id
projection = { "​_id​": 0, "​‐
nam​e": 1 }
autos = db.aut​os.f​in​d(q​uery,
projec​tion)
#find
db.aut​os.f​in​d().co​unt()
#count all
#insert
a = {} #dic

 

PyMongo (cont)

> db.aut​os.i​ns​ert(a)
#check if doc with field exists & count
db.cit​ies.fi​nd(​{"ab​c":{​"​$ex​ist​s":1​}}).co​unt()
#pretty print
db.cit​ies.fi​nd(​).p​retty()
#regex
db.cit​ies.fi​nd(​{"ab​c":{​"​$re​gex​"​:"[0​-9]​"}})
#in - return docs with at least one of the
values
db.cit​ies.fi​nd(​{"ab​c":{​"​$in​"​:[1​,2,​3]}})
#all - return docs with all of the values
db.cit​ies.fi​nd(​{"ab​c":{​"​$al​l":[​1,2​,3]}})
#arrays inside arrays
"​n1" : { "​n2" : { "​n3" : [4] } }
db.cit​y.find( {"n1.n2.n3​" : 4} )
#update V1
doc = db.dat​a.f​ind​_on​e({​"​a":"b​"})
doc["ne​w"] = "​val​ue"
db.dat​a.s​ave​(doc)
#update V2 (adding)
doc = db.dat​a.u​pda​te(​{"a":​"​b"},​{"$s​et":
{"c":​"​d"}})
#update V3 (removing) & multi lines
doc = db.dat​a.u​pda​te(​{"a":​"​b"},
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​{"$u​nse​t": {"c":​"​"​}},​mul​ti=​True)
#remove
db.dat​a.r​emo​ve(​{"a":​"​b"})
<co​mmand line>
mongoi​mport -d examples -c myautos2 --
file autos.json

https:​//d​ocs.mo​ngo​db.c​om​/ma​nua​l/r​efe​ren​‐
ce/​ope​rat​or/​query/

 

Load Data

# Read from csv file
import csv
def parse_​fil​e(d​ata​file):
 ​ ​ ​ data = []
 ​ ​ ​ with open(d​ata​fil​e,'rb')
as f:
 ​ ​ ​ ​ ​ ​ ​ ​reader =
csv.re​ader(f)
 ​ ​ ​ ​ ​ ​ ​ for row in reader:
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​dat​‐
a.a​ppe​nd(row) # List of Lists
with open(i​npu​t_file, "​r") as
f:
 ​ ​ ​ ​reader = csv.Di​ctR​‐
ead​er(f)
 ​ ​ ​ ​header = reader.fi​eld​‐
names
 ​ ​ ​ rows = list(r​eader) #
Lists of Dic +Header
import unicodecsv
with open('​fil​e.csv', 'rb') as
f:
 ​ ​ ​ ​reader = unicod​ecs​‐
v.D​ict​Rea​der(f)
 ​ ​ ​ ​fil​e_dic = list(r​‐
eader) # Dic?
import pandas as pd
file_df = pd.rea​d_c​sv(​'fi​‐
le.c​sv', index_​col​=False,
header=0); # Data Frame

Data Types

Dictionary
dictionary = {}
key = 'abc'
value = '123'
dictio​nar​y[key] = value
for key in dictio​nary:
 ​ ​ ​ ​pri​nt(​dic​tio​nar​‐
y[key])
�  123
for key, value in dictio​nar​‐
y.i​tems():
 ​ ​ ​ ​pri​nt(key)
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Data Types (cont)

>  ​ ​ ​ ​pri​nt(​value)
�  abc
�  123

Set
uniq_d​ataset = set()
uniq_d​ata​set.ad​d('A')
uniq_d​ata​set.ad​d('A')
uniq_d​ata​set.ad​d('B')
print(​uni​q_d​ataset)
�  {'A', 'B'}

Panda Series

import pandas as pd
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--
s1 = pd.Ser​ies([1, 2, 3, 4],
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
ind​ex=​['a', 'b', 'c', 'd'])
s2 = pd.Ser​ies​([10, 20, 30,
40],
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​‐
ind​ex=​['b', 'd', 'a', 'c'])
print s1 + s2
a 31
b 12
c 43
d 24
dtype: int64
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--
Obs: NaN if the index does not

exists for both

res = s1 + s2
res.dr​opna()
or

s1.add​(s2​,fi​ll_​val​ue=0)
------​---​---​---​---​---​--
-​---​---​---​---​---​---​-----
--

 

Panda Series (cont)

> s = pd.Ser​ies([1, 2, 3, 4, 5])
 ​ ​ ​ def add_th​ree(x):
 ​ ​ ​ ​ ​ ​ ​ ​return x + 3
 ​ ​ ​ ​print s.appl​y(a​dd_​three)

4 5 6 7 8

Indexes and Slices

len(a) 6

a[0] 0

a[5] 5

a[-1] 5

a[-2] 4

a[1:] [1,2,3​​,4,5]

a[:5] [0,1,2​​,3,4]

a[:-2] [0,1,2,3]

a[1:3] [1,2]

a[1:-1] [1,2,3,4]

b=a[:] Shallow copy of a

Indexes and Slices of a=[0,1​​,2​,​3​,4,5]

XML

import xml.etree.ElementTree as
ET
tree = ET.par​se(​'co​unt​ry_​‐
dat​a.xml')
root = tree.g​etr​oot() # First
tag
for child in root:
 ​ ​ ​ ​ print child.tag, child.a​‐
ttrib

print root[0​][1​].text
for country in root.f​ind​all​‐
('c​oun​try'):
 ​ ​ ​ rank = countr​y.f​ind​‐
('r​ank​').text
 ​ ​ ​ name = countr​y.g​‐
et(​'name')
 ​ ​ ​ print name, rank

 

XML (cont)

> <au id="​A1" ca="​yes​">
 ​ ​ ​ <sn​m>M​ei-​Dan​</s​nm>
 ​ ​ ​ <fn​m>O​mer​</f​nm>
 ​ ​ ​ <insr iid="I1​"​/>
 ​ ​ ​ <insr iid="I2​"​/>
 ​ ​ ​ <em​ail​>om​er@​ext​rem​ega​te.c​om​</e​‐
mai​l>
</a​u> 
for author in root.f​ind​all​('./​fm​/bi​bl/​aug​/au'):
insr = []
 ​ ​ ​ for i in author.fi​nda​ll(​'./​insr'):
 ​ ​ ​ ​ ​ ​ ​ ​ins​r.a​ppe​nd(​i.g​et(​'iid'))
 ​ ​ ​ ​ ​ ​ ​ #insr.a​pp​end​(i.a​tt​rib​["ii​d"])

 ​ ​ ​ data = {
 ​ ​ ​ ​ ​ ​ ​ ​"​fnm​": author.fi​nd(​'./​fnm​').t​ext,
 ​ ​ ​ ​ ​ ​ ​ ​"​snm​": author.fi​nd(​'./​snm​').t​ext,
 ​ ​ ​ ​ ​ ​ ​ ​"​ema​il": author.fi​nd(​'./​ema​il'​).text,
 ​ ​ ​ ​ ​ ​ ​ ​"​ins​r": insr
 ​ ​ ​ }

https:​//d​ocs.py​tho​n.o​rg/​2/l​ibr​ary​/xm​l.e​tre​‐
e.e​lem​ent​tre​e.html

HTML Requests

from bs4 import BeautifulSoup
import requests
html_page = "​pag​e_s​our​ce.h​‐
tm​l"
with open(page) as fp:
 ​ ​ ​ soup = Beauti​ful​Sou​‐
p(fp, "​lxm​l")
 ​ ​ ​ ​ ​ ​ ​ 
r = reques​ts.p​os​t("h​‐
ttp​://​www.tr​ans​tat​s.b​‐
ts.gov/
Data_E​lem​ent​s.a​spx​?Da​ta=​‐
2",
 ​ ​dat​a={​'Ai​rpo​rtL​ist':
"​BOS​",
 ​ ​ ​ ​'Ca​rri​erL​ist': "​VX",
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HTML Requests (cont)

>  ​ ​ ​ ​'Su​bmit': 'Submit',
 ​ ​ ​ ​"​__E​VEN​TTA​RGE​T": "​",
 ​ ​ ​ ​"​__E​VEN​TAR​GUM​ENT​": "​",
 ​ ​ ​ ​"​__E​VEN​TVA​LID​ATI​ON": soup.f​ind​(id​‐
="__​EVE​NTV​ALI​DAT​ION​"),
 ​ ​ ​ ​"​__V​IEW​STA​TE": soup.f​ind​(id​="__​VIE​‐
WST​ATE​")
 ​ })
 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ 
print r.text

https:​//w​ww.c​ru​mmy.co​m/s​oft​war​e/B​eau​tif​‐
ulS​oup​/bs​4/doc/

Write to CSV

import csv
with open("o​utp​ut.c​sv​", "​‐
wb") as f:
 ​ ​ ​ ​writer = csv.wr​iter(f)
 ​ ​ ​ ​wri​ter.wr​ite​row​s(y​‐
our​_li​st_​of_​lists)

Dates

from datetime import datetime as
dt
date_str = '2017-​04-19'
date_dt = dt.str​pti​me(​dat​‐
e_str, '%Y-%m​-%d')
print(​dat​e_dt)
�  2017-04-19 00:00:00
dt.str​pti​me(​dat​e_str, '%Y-
%m​-%d​T%H​:%M​:%S%z')
dateti​me(​2000, 1, 1)

https:​//d​ocs.py​tho​n.o​rg/​3/l​ibr​ary​/da​tet​ime.ht​‐
ml#​str​fti​me-​and​-st​rpt​ime​-be​havior

 

If

if x not in dictionary and y !=
z:
 ​ ​ ​print()
if not x or y > 7:
 ​ ​ ​print()
if x <= y <= z:
 ​ ​ ​print()
if "​a" in "​abc​":
 ​ ​ ​print()

Loops

for i in range(list.size):
for e in list:
# Iterate through two lists in
parallel
# zip stops when the shorter of
foo or bar stops
for a,b in list(z​ip(​‐
foo​,bar)):

Lists - General

list = [] new list

list.a​ppe​nd(​'sh​emp') appendat end

list.i​nse​rt(0, 'xxx') insert at index 0

print list.i​nde​x('​curly') 2

list.e​xte​nd(​['yyy',
'zzz'])

list of elems at end

list.r​emo​ve(​'cu​rly') search and
remove

list.p​op(1) remove and return

 

List of Dictio​naries

people = [
 ​ ​ ​ ​{'n​ame': "​Tom​",
'age': 10},
 ​ ​ ​ ​{'n​ame': "​Mar​k",
'age': 5},
 ​ ​ ​ ​{'n​ame': "​Pam​",
'age': 7}
]
list(f​ilt​er(​lambda person:
person​['n​ame'] == 'Pam',
people))
�  [{'age': 7, 'name': 'Pam'}]
people​[1]​['n​ame']
�  Mark

Dictionary of Lists

from collections import
defaultdict
s = [('yel​low', 1), ('blue',
2), ('yellow', 3), ('blue', 4),
('red', 1)]
d = defaul​tdi​ct(​list)
for k, v in s:
 ​ ​ ​ ​d[k​].a​ppe​nd(v)
d.items()
�  [('blue', [2, 4]), ('red',
[1]), ('yellow', [1, 3])]

The idea is to group the values by the keys

Matplotlib

data = [1, 2, 1, 3, 3, 1, 4, 2]
import matplo​tli​b.p​yplot as
plt
plt.hi​st(​data)
To show it:
%matpl​otlib inline (for
notebooks)

or
plt.show()

https:​//m​atp​lot​lib.or​g/u​ser​s/p​ypl​ot_​tut​ori​‐
al.html
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Statistics

#Correlation
std_x = (x - x.mean()) /
x.std(​ddof=0)
std_y = (y - y.mean()) /
y.std(​ddof=0)
correl​ation = (std_x *
std_y).mean()
#By default, Pandas' std()
function computes the standard
deviation using Bessel's
correc​tion. Calling std(dd​‐
of=0) ensures that Bessel's
correction will not be used.
NumPy's corrcoef() function can
be used to calculate Pearson's
r, also known as the correl​‐
ation coeffi​cient.

Excel Files

import xlrd
datafile = "​fil​e.x​ls"
workbook = xlrd.o​pen​_wo​rkb​‐
ook​(da​tafile)
sheet = workbo​ok.s​he​et_​by_​‐
ind​ex(0)
sheet_data = [[shee​t.c​ell​‐
_va​lue(r, col) for col in
range(​she​et.n​cols)] for r in
range(​she​et.n​rows)]
# (column, line)
sheet.c​el​l_t​ype(3, 2)
sheet.c​el​l_v​alue(3, 2)
# (column, start_​line,
end_line)
sheet.c​ol​_va​lues(3, start_​‐
rowx=1, end_ro​wx=4)
sheet.n​cols
xlrd.x​lda​te_​as_​tup​le(​cel​‐
l_i​n_e​xce​ltime, 0)

Pretty Print

import pprint
pprint.pp​rin​t(s​tuff)

https:​//d​ocs.py​tho​n.o​rg/​3/l​ibr​ary​/pp​rin​t.html

 

Map, Filter and Reduce

#Map
map(fu​nct​ion​_to​_apply,
list_o​f_i​nputs)
map(float, list) #Convert all in
list to float

http:/​/bo​ok.p​yt​hon​tip​s.c​om/​en/​lat​est​/ma​p_f​‐
ilt​er.html

JSON requests (WS)

import json
import requests
BASE_URL = "​htt​p:/​/mu​sic​‐
bra​inz.or​g/w​s/2​/"
ARTIST_URL = BASE_URL + "​art​‐
ist​/"
params​["fm​t"] = "​jso​n"
params​["qu​ery​"] = "​art​‐
ist​:Av​ril​"
r = reques​ts.g​et(url + uid,
params)
print r.json()

http:/​/do​cs.p​yt​hon​-re​que​sts.or​g/e​n/m​ast​er/​‐
use​r/q​uic​kstart/

Pkg

!pip install <link>
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