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Python Pandas

Pandas T# open-source python =T library g ST 3= powerful data-structure
T TANT %<k data manipulation 3T 3T analysis 3 &t AET T2 FAl 3 |

Tl performance Sgd =&l gidl @ |
Pandas fat9= T&1¥ & data #T process F¥ & 1T &2 functions I&T9 F<aT & |
Data analysis F3d 0T g Tgd 419 TEAT gIdT g =l 39 sl data type T TR

FL Vg g A-TAT TTh T2 errors T ATHAT HIAT I 9hdTl g | pandas F g0 M4

data type I SATETHT & FTH ThaT ST Tha T & |

Pandas dtype | Python type | NumPy type Usage
object str string_, unicode_ Text
int64 int int_, int8, intl6, int32, int64, Integer numbers
uint8, uintl6, uint32, uint64
floate4d float float_, floatle, float32, float64 | Floating point numbers
bool bool bool True/False values
datetime6d NA datetime64[ns] Date and time values
timedelta[ns] | NA NA Differences between two datetimes
category NA NA Finite list of text values
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Pandas Series

Pandas = primary building block, Series gt 2T ¢ |

Series T# labeled One-Dimensional Array grat g St faet «f data type &t
hold ¥ &t ¢ |

Series #T data 99T mutable BIAT g TATd I FaeT ST ThaT & |
TR Series # data T size immutable gaT g |

T T T H 2 arrays T structure TTd 2IdT @ ISEH T index 24T g 3T g%
¥ actual values.

Series # row labels #T jndex Fgr SITaT ¢ |

9% ITEOT data types & S99 series aHTE ST Tl g ¥ UHAT F3d & [T
series() &1 TN fFar SATar g |

Num = [23, 54, 34, 44, 35, 66, 27, 88, 69, 54] # a list with homogeneous data

Emp = ['AV Raman’, 35, 'Finance’, 45670.00] # a list with heterogeneous data

Marks = {"ELENA JOSE" : 450, "PARAS GUPTA" : 467, "JOEFFIN JOSEPH" : 480} # a dictionary
Numl = (23, 54, 34, 44, 35, 66, 27, 88, 69, 54) # a tuple with homogeneous data

Std = ('AKYHA KUMAR', 78.0, 79.0, 89.0, 88.0, 91.0)  # a list with heterogeneous data
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Series Objects FT T 1

— U series type object T &< Tl & FATAT AT T T 3 |
1. Series () FFMT FHT TTT Fleh -

<Series Object> = pandas.Series( ) 7= empty series sHTTT |

>>> 1mport pandas 25 pd
>>> ob = pd.Series|()

>>> 0b

Series([], dtype: floated)

2. Non-empty series d4TAT —
Import pandas as pd

<Series Object> = pd.Series(data, index=idx) ==t data < ff
python sequence, ndarray, python dictionary 3T scaler value g1 T&aT 2 |

>>> import pandas as pd >>> import pandas as pd
>>> ob = pd.Series (range(5)) >>> obj=pd.Series([3,5,4,4.5])
;”* OE’ >>> obj
Index RN N
3 3 2 4.0
4 4 3 4.5
dtype: inté4 dtype: floate4d
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Series Objects FT T 1
1. Dictionary = |T series AT

Index of >>> 1mport pandas as pd

>>> obj=pd.Series({'Jan':31, "Feb':28, '"Mar':31})
Keys >>> 0b]

Jan 31

Feb 28

Mar 31

dtype: inte4d

2. Scalar value & 9T series T4 -

>>> import pandas as pd >>> 1mport pandas as pd
>>> a=pd.Series (10, index=range (0, 3)) >>> b=pd.Series (15, index=range (1,6,2))
>>> a >>> b
0 10 1 15
1 10 3 15
2 10 5 15
dtype : inté4d dtvpe - inté64d
>>> 1mport pandas pd

>>> c=pd.Series('Welcome to BBK', index=['Hema', 'Rahul', "Anup'])
>>> C

Hema Welcome to BBK
Rahul Welcome to BBK
Anup Welcome to BBK

dtype: object
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Series Objects &I 9TAT — 3= functionality 3 TT

1. Sa %7 UHT series a9 g1 forad values missing gf i 3 &1+
¥ T NaN T &% 2d g ST ada 2aT 2 “Not a Number”.

>>> 1mport pandas as pd

>>> 1mport numpy as np

>>> ob=pd.Series([6.5,np.NaN,2.34])
>>> ob

0 6.50

1 NaN

2 2.34

dtype: TfTloatod

2. Index &I 95 TH1T AT < T &

>>> 1import pandas as pd

>>> s=pd.Series(range(l,15,3), index=[x for x in 'abcde'])
>>> 8

a 1

b 4 Index &I Sellel oh TIT loop T
C L AT fhdT 91T |

d 10

e 13

dtype: inte64
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Series Objects FT T — T functionality % qTT
3. Data 3ﬁ'{ index & AT dtype T pass F¥ I&d ¢ |

>>> port pandas as pd

>>> i“:__t numpy 2s np

>>> ob=pd.Series (data=arr, index=mon, dtype=np.float64)
>>> 0b

Jan 31.0 Important: indices &7 unique gl
Feb 28.0 aﬁﬂﬁ% oIfehel ST§ T index
Mar 31.0 ?Wmtaberrormﬁ |

Apr 30.0

dtype: floatoed

4. Mathematical function/Expresion ST J3’T ¥ Tahd 3 |

>>> lnport pandas as pd >>> 1mport pandas as pd

>>> LNPOTT numpy as np >>> import numpy as np

;ii gquharange(9’13) >>> a=np.arange(9,13)

array ([ 9, 10, 11, 12]) >>> ob=pd.Series (index=a, data=a**2)
>>> ob=pd.Series (index=a, data=a*2)||>>> 0D

>>> ob 9 51

9 16 10 100

2 11 121

12 24 12 144

dtype: int32 dtype: 1nt32
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Series Object Attributes

3. %= common attributes A% 2-

<series object>.<AltributeName>

Attribute | Description _____________

Series.index Returns index of the series

Series.values Returns ndarray

Series.dtype Returns dtype object of the underlying data
Series.shape Returns tuple of the shape of underlying data
Series.nbytes Return number of bytes of underlying data
Series.ndim Returns the number of dimention

Series.size Returns number of elements
Series.intemsize Returns the size of the dtype

Series.hasnans Returns true if there are any NaN
Series.empty Returns true if series object is empty
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Series Object Attributes

> pandas pd

>>> s=pd.Series (range(1l,15,3), index=[x X
>>> s.1ndex

Index(['a', 'b', 'c', 'd', 'e'], dtype='object')
>>> s.values

array([ 1, 4, 7, 10, 13], dtype=inted)

>>> s.shape

(2,)

>>> 5.51zZe

5

>>> s.nbytes

40

>>> s.ndim

1

>>> s.ltemsize
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Series Object T access FLA1

>>> 1mport pandas as pd

>>> 1mport numpy as np

>>> a=np.arange(9,13)

>>> ob=pd.Series (index=a, data=a**2)
>>> 0b

9 81

%_Lg 122 3Tsalare T values T print
12 144 el

dtype: 1int32

>>> ob[10] ———————
100 Individual value T print sh{dT

>>> ob[2:4]

11 121
12 144
dtype: 1nt32
>>> ob[1l:]
10 100
11 121
12 144
dtype: 1nt32
>>> ob[0::2]
9 61
11 121
dtype: 1int32

Objects
hT slicing
\4

>>> ob[::-1]

12 144

11 121

10 100

9 61

dtype: 1nt32

Objects T slicing el Sgd I § 99 A& syntax &1 3 HIOT HRT

<objectName>[<start>:<stop>:<step >]
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Series Object 9T Operations

1. Elements &I modify F¥AT

<series object>[index] = <new _dafta value>

>>> 1mport pandas as pd
>>> s=pd.Seriles (range(1,15,3), index=[x for x 1in 'abcde'])
>>> s cos S >>> 5[1:5:2]=100
3 1 al 1
>>> 5 N
b 4 b 4 )
c 17 2
C i 4 10 b 100
d 10 . 15 C 7
e 13 . d 100
dtype: inté4 dtype: 1nté4d
7P >>> s5[2:4]1=100 | |° L3
>>> s['c']=17 . dtype: inté4
SSS g >>> 5
3 1 al 1
b 4 individual value S 105 \
Z ElLE; I ST&elod % d 100 Ueh A1Rdd slice &
o 13 fer e 13 values &I dceolel o
dtype: inté4 dtype: inté4 T |
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Series Object 9T Operations

1. 3T indexes & T T T & |
<series object>.<index] = <new _index_array>

>>> 1mport pandas as pd
>>> s=pd.Seriles (range(1,15,3), index=[x for x 1in 'abcde'])

D

dtype: inté4 Il indexes sgel
>>> s.index=["'u','v','w','x", "y'] N g:
S

>>> 3

type: 1inteé4

b O =] =

=

u
Y%
W
X
Y
d
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head() 3T

< tall () Function

1

WO 0D =] oy U1 s LD N
s W MNRMN NN

O,

l:_'—
=
I

N

.000000
414214
. 732051
.000000
.236068
.449490
.645751
.828427
.000000
floated

>>> s5.head (6)
.000000
414214
. 7132051
.000000
.236068
.449490
rloated

o T 3 BT PR A T e
N N

dtype:

WO 0D =] Oy N o W

ST AT o T A T LN T N

dtype:

. 132051
.000000
.236068
.449490
.045751
.828427
.000000
rloate4d
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1. head(<n>) function 9I¥ & n elements return FXAT g X N T
T 3Ta 3T ¢F 6 5 record fa@TaA |

2. tail(<n>) function =T & n elements return FATg IR N A
T I 3T AT 6 5 record @I |

>>> pandas pd

>>> math

>>> s=pd.Series (data=[math.sqgrt (x) hid range (1,10) ], index=[x % range

(1,10)1)

>>> 3 >>> s.tail (7) >>> s.head()

1 1.000000

2 1.414214

3 1.732051

4 2.000000

3 2.236068

dtype: floatod
>>> s.tail()

5 2.236068

6 2.449490

! 2.645751

8 2.828427

9 3.000000

dtype: floato6d




Series Objects X Series Objects X

Vector Operations Arithmetic Operations
P 3> gl >>> 83
1 11 1 21 101 21
>>> s >>> S5+2 2 12 2 22 102 22
1 11 1 13 3 13 3 23 103 23
4 14 il 24 104 24
2 12 2 14 dtvoe: intéd|dtype: inted |dtype: inté4
3 13 3 15 : '
>>> s+s51 >>> s5+53
4 14 4 16 1 32 1 NaN
dtvpe: 1nté4| |dtype: inté4 2 34 5 NaN
*
7 % : 3 3 Nal
T HH vector 2 36 dtype: inteé4 4 NalN
operations & | 3 39 >>> s*sl 101  NaN
4 19 1 231 102 NaN
dtvoe: inted 2 264 103  NaN
iy 3 299 104  NaN
— > 4 336 dtype: floaté4
>>> 5>13 1 121 dtype: inté4
1 False 2 144 :I}} 555%23810 Zl‘fa' Ej' objects T
2 False 3 169 ' index Teh SIET graT
3 False 4 196 2 0.545455 _ _
. 3 0.565217 Hﬁﬁ arithmetic
4 True dtype: 1into4d y . .
at - bool - 4 0.583333 operation HT gIaT
ype: DOO dtype: float64 | JRICoicliBNPYNReIrayr=|

3T |

Eﬂsﬁwaﬁwmﬁstoreﬁﬂwmg|




Entries & filter <1

<seriesObject> <series 9¥ boolean expression >

>>> 5

1 1.000000 s A feature

2 1.414214 N

3 1.732051

4 2.000000 S REET index T
dtype: floated 3 1:?32051 value &I delete
>>> §<2 1 5 000000 $lal & [T
1 True dtype: floaté4

2 True >>> s.drop (3)

3 True 1 1.000000

4 False 2 1.414214

dtype: bool 4 2.000000

>>> s[s<2] dtype: floatoed

1 1.000000 T

2 1.414214

3 1.732051

dtype: floatod

>>> 5[5>=2]

4 2.0

dtype: floatecd

Hollg HeIRAT, FHo To FRISHT



NumPy array 3fi< Series objects ¥ A<

1. ndarray ¥ case ¥ 3T T vector operation T Thd &
ST AT ndarray % shape ®THTH Bf | STl series
AfeslaFe o T H WL A= index & AT &l align ST
=T NaN return giaT & |

>>> numpy np
>>> a=np.array([1,2,3])
>>> b=np.array([1,2,3,45,5])

>>> a+b
Traceback (most recent call last):
File "<pyshell#143>", line 1, 1in <module>
a+b
ValueError: operands could not be broadcast together with shapes (3,) (5,)

2. ndarray ¥ index gH9T 0 & ¢[¥F 2IdT g ¥ ¥ numeric
gl 2T oI series H numbers = 3reraT f=heT T type
FT index BT HhaT & 3 &L Al &t index 0 H L= 37 |




DataFrame

Pandas FT &7 object DataFrame g1aT g | X a8 pandas T & T8 TTRT
foh T STT= a1t Data Structure € |

DataFrame U& Two -Dimensional Array IaT g St fshet |T data type &' hold
FL Tl g | 3T T2 tabular format ¥ data =T store F¥AT ¢ |

Finance, Statistics, Social Science 3T F% engineering branch ¥ TEHT TR
STTerhaT | TR STTAT 8 |

DataFrame ® data 3T SH®T size AT & mutable gid g AT g d&aT ST
qAdT 3 |

DataFrame # a7 faf9= indexes gld & - row index < column index |

A DataFrame with two-dimensional array with heterogeneous data.

Country Population BirthRate UpdateDate
China 1,379,750,000 14.00 2016-08-11
India 1,330,780,000 21.76 2016-08-11
United States 324,882,000 13.82 2016-08-11
Indonesia 260,581,000 18.84 2016-01-07
Brazil 206,918,000 18.43 2016-08-11
Pakistan 194,754,000 2/.62 2016-08-11
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DataFrame &7 9147 3T 91979 <1

« 2 D WiHe ¥ TTeT &l pass Fh THh DataFrame object s=TaT I
qhaT & |
Import pandas as pd

<dataFrameObject> = pd.DataFrame(<a 2D Data Structure>,\ [columns=<column
sequence>],[index=<index sequence>])

« 3T DataFrame &1 %< dis ¥ data values pass &< a9T1 T%d &
ST —
2D dictionaries
« 2D ndarrays
« Series type object
* Another DataFrame object
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2D Dictionary & DataFrame =T
A. ListdIT ndarraysa?r dictionary & DataFrame S<ITelT |

>>> 1mport pandas as pd
>>> dict={'Students':['Pratibha','Ritika', 'Saumya', 'Aryan', 'Keshwam', 'Priyanka']
, "Marks':[69,65,64,59,59,40], 'Sports':['TQ','TT', 'KB','VB', 'CR', 'KO']}
>>> dtf=pd.DataFrame (dict)
>>> dtf
Students Marks Sports
Pratibha 69 TQ

ST 3aT8 L0 H index &&q: 0 |

0

1 Ritika 65  TIT 5 T ARTA T4T column & name
2 saumya 64 KB T dTal AT ST dictionary |

3 Aryan 29 VB keys ?ﬁ' |

4"\ Keshwam 29 CR

5 \Priyanka 40 KO

np.range(n) =T 2D Dictionary # keys column

TIIT T3k indexes

ATH 7T

Wzﬁﬁ’d@ﬂﬁl
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>>> 1mport pandas as pd
>>> dict={'Students':['Pratibha', 'Ritika', 'Saumya', 'Aryan', 'Keshwam', 'Priyanka’
, "Marks':[69,65,64,59,59,40], 'Sports':['TQ','TT','KB','VB', 'CR', 'K0']}
>>> dtf=pd.DataFrame (dict,index=['1",'II","'III"',"IV','V"',"VI'])
>>> dtf
Students Marks Sports

I Pratibha 69 TO
IT Ritika 65 TT
ITT Saumya 04 KB
IV Aryan 29 VB
V Keshwam 29 CR
VI _ Priyanka 40 KO

31 indexes 3TaA
specify T g |

FATT 1< 3T index FT sequence &d g al index 3T T
T 737 BT set T 1= AT 98 #aa: 0 ¥ n-1 T T index
T |
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2D Dictionary & DataFrame =T
B. Dictionaries &Y dictionary@' DataFrame doTaT |

>>> yr2015={"0trl':40000, 'OQtrz2':35000,'0tr3": 47000, "Otrd':45000}
>>> yr20le={"'0Qtrl':42000, 'Qtr2':37000,'Qtr3': 49000, "Qtrd":47000}
>>> yr2017={"0trl1':43000, 'Qtrz2':38000,'0Qtr3": 50000, "Otrd':48000}
>>> kvfee={2015:yr2015,2016:yr2016,2017:yr2017}
>>> dtFee=pd.DataFrame (kvfee)
>>> dtFee v
2015 2016 2017 e et
otrl 40000 42000 43000 7g 2D Dictionary g ST 39T &t
Qtr2 35000 37000 38000 dictionaries & =< =l g |
Qtr3 47000 49000 50000
Qtr% 45000 47000 48000
\ DataFrame 3ffssiere create g1 74T |

T AT index 3T column Ffe 7=t yr2015, yr2016 3T yr2017 F keys

name <@ F¥ GHT Thd % AT 2T T dataframe % rows 3fi¥ column

Elwor?h‘@rassigngq SATET 9% STd < {997 match a1 row i

column ® NaN store gl SITaT |
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2D ndarray & DataFrame =T

>>>
>>>
>>>
>>>
(2,
>>>

dtf=pd.DataFrame (narr)
dtf /
o 1 2

import pandas as pd
import numpy as np
narr=np.array([[1,2,3],[4,5,6]],np.1int32)
narr.shape
3)

¥ column name 3T index T&q: W]

>>>
o 1 2 3
1 4 5 6
>>> import pandas as pd
>>> import numpy as np
>>> narr=np.array([[1,2,3],[4,5,6]],np.1nt32)
>>> dtf=pd.DataFrame (narr, columns=['One', "Two', '"Three'])
>>> dtf
One Two Three
0 1 2 3 ™ ca ame " -
1 4 5 6

>>> dtf=pd.DataFrame (narr,

columns=["'One', "Two', '"Three'],1ndex=["A", 'B"]

>>> dtf
One Two Three T9H column name THT index E+T
A1 2 3 ’
user o
B 4 5 6 =g ]
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Series Object #t 2D Dictionary & DataFrame S9THT

s59'])

lass9'])

>>> dtf

Classl?2
Classll
Classl0
Class9

0
35
39
34
64

1
350
390
340
400

>>> 1mport pandas as pd
>>> population=pd.Series([35,39,34,64],index=["Classl2', 'Classll', 'Classl0','Cla

>>> AvgMarks=pd.Series([350,390,340,400],index=["'Classl12', "Classll','Classl0",'C

>>> dict={0:population,l:AvgMarks} @ g 2D Dictionary % ST 9 T Series T

>>> dtf=pd.DataFrame (dict)

DataFrame 3ffssiere create g1 74T |

>>> dtf

Classl?
Classll
Class10
Class9

Population

35
39
34
64

>>> dict={'Population':population, 'AverageMarks':AvgMarks}
>>> dtf=pd.DataFrame (dict)

AverageMarks |PEICHENCEIECECEIELEIA]
350  [ERIRUSIGESIES
390
340
400
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ga< DataFrame 3iissis< & DataFrame s9THT

>> _np rt pandas a2:s pd
>>> 1mport numpy a5 np
>>> narr=np.array([[1,2,3],[4,5,6]])
>>> dtf=pd.DataFrame (narr,columns=['first', 'Second', 'Third'],index=["'A",'B'])
>>> dtf
first Second Third

A 1 2 3 .
B 4 5 6 DataFrame 3iissre &1 gAY
>>> dtf2=pd.DataFrame (dtf) DataFrame siissishZ & a=T4T 14T |

>>> dtf2

first Second Third
A 1 2 3
B 4 5 6

DataFrame 3fissiae &l display &AT]

>>> dtf & ———,

first Second Third DataFrame 3:“ @?E
o . z 2 &1 display &% T
>>> dtf2=pd.DataFrame (dtf) syntax I % |

>>> dtfz2 €

first Second Third
Ay 1 2 3
B 4 5 ©




DataFrame Attributes

« S AT U DataFrame 3fssiae 99T & dl SO TFITET THET LAAT oI
- size, THHT datatype TATe , attributes = 5121 9TH {567 ST @ d € |

<DataFrame Object>.<attribute name>
+ g attributes AE g -

Auribute | Description_____________________

index Jg dataframe o index AT (row lebels) I fG@dr & |
columns Jg dataframe & column lebels I f¢@dT & |

axes g Gl axes 37T index 3 column T return AT ¢ |
dtypes Jg dataframe o 3ol W ST &I datatype return AT g
size iTeoide H 3UYRAT elements hI TEAT return T ¢ |
shape Jg dataframe T dimention &I tuple return FT § |

values Jg dataframe T numpy 9 return T § |

empty Jg Ush Jdob g I dataframe empty & IT Aol

ndim g axes/array@f dimention &1 return &dT %" |

T T index 3T column T transpose T ST g

Tofld HeIRET, dho fdo SRS



. DataFrame Attributes

Index (['A', 'B'], dtype='object')

>>> dtf.columns

Index (['first', 'Second', 'Third'], dtype='object')

>>> dtf.axes

[Index (['A", 'B'], dtype='object'), Index(['first', 'Second', 'Third'], dtype='object')
]

>>> dtf.dtypes >>> dtf.empty
first int3?2 Falsitf cO
d > . COoOUn
iiiigd iﬁgg i pst 5 >>> dtf.values
, Second 2 array (LLl, 2, 3],
mype:ob}mt Third > (4, 5, 611)
>>> dtf.size dtype: inté64
4 >>> dtf.T
>>> dtf.shape A B
(2, 3) first 1 4
»>> dtf.ndin second 2 9
9 Third 3 6
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DataFrame & Selecting ¥ Accessing

« Column =T select F¥AT
] Tdh column
<DataFrame Object>[<column name>] <« T select

A & foIT

IJ7  <DataFrame Object>.<column name>

Eh_é column T select A & TAT

: < .
<DataFrame Object>[column name #T list ]

>>> dtf.first
<bound method NDFrame.first of first Second Third
A 1 2 3
B 4 5 6>
>>> dtf['"Second']
[ 2
B 3 >>> dtf[['Second", "first']]
Name: Second, dtype: 1nt32 Second first
A 2 1
B 5 4

$35 column H §H e Gl Tdhd o
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DataFrame ¥ subset &I select F{1
<DataFrameObject>.loc [<StartRow> : <EndRow>, <StartCol> : <EndCol>]

>>> dtf
Population Avg Income Per Capita Income

Delhi 1001 45000 44.955045

Mumba i 2005 56000 27.930175

Chennai 30236 57000 1.885170

Kolkata deb2 46000 9.867010

1
>>> dtf.loc['Delhi’, :] >>> dtf.loc[:, "Population':"Per Capita Income']

. ! Population Avg Income Per Capita Income
Population 1001.0000001, 4, 1001 45000 44.955045
Avg Income 45000.000000 yunpai 2005 56000 27.930175
Per Capita Income 44 .955045]|Chennai 30236 57000 1.885170
Name : DElhi, dtype: floated Kolkata 4662 46000 9.867010

>>> dtf.loc["'Mumbai':'Kolkata', :]
Population Avg Income Per Capita Income

Mumbai 2005 56000 27.930175
Chennai 30236 57000 1.885170
Kolkata 4662 46000 9.867010

>>> dtf.loc['Delhi':"Mumbai', 'Population':"'Avg Income']
Population Avg Income

Delhi 1001 45000

Mumbai 2005 56000
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DataFrame & subset &7 select 31

<DataFrameObject> .iloc [<Row Index> : <RowlIndex>, <Colindex> : <Collndex>]

>>> dtf.iloc[0:2,1:3] >>> dtf.iloc[0:2,1:2]
Avg Income Per Capita Income Avg Income

Delhi 45000 44,955045 Delhi 45000

Mumbai 56000 27.930175| |Mumbai 56000

DataFrame ¥ Individual Value =T select &7

<DFObject>. <col name.[row name or row index]

T
<DFObject> . at [<row name>,<col name>]
T
<DFObiject> iat[<row index>, <col index>]
>>> dtt
One Two Three >>> dtf.at['A', "Three']
A 1 2 3 3
B 4 5 6 >>> dtf.iat[1, 2]
>>> dbtf.Two['B"] 6
5
>>> dtf.Two [0]
2
Tofld HeIRET, dho fdo SRS




DataFrame ¥ values %I access FAT § modify FIAT
a) U column T change AT add F¥ & 1T H syntax T TTT FX |

<DFOQObject>.<Col Name>[<row label>]=<new value>

>>> dtf
X Oni TWS Thre? i ST ‘Four’ ATH T HIS column 7TgT &
. , - . ?-IT STIT column add g1 14T |

C 7 8 9
>>> dtf["Four']=44
>>> dtf

One Two Three Four

A 1 2 3 44 >>> dtf["Four']=66
B 4 5 6 44 >>> dtt
C 7 a 9 44 One Two Three Four
' A 1 2 3 66
Elﬁ? sﬂﬁ ‘Four’ dTH & column%\r ar B 4 . 6 66
cqumn?H‘lﬂTﬁWB’fW| E_U L 8 0 %66
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DataFrame ¥ values %I access FAT § modify FIAT
b) U row & change IT add FL= & foU & syntax FT T &Y |

<DFObject> at[<RowName>, : ] =<new value>
T
<DFODbject> loc[<RowName>, : ] =<new value>

>>> dtf.at['D", :]=68 o

>>> dtf ﬂ%gﬂﬁDﬂTﬂ'@'aﬁérow?ﬁﬁ'gﬁaﬁ'
One Two Three Four T row add gl Il |

A 1.0 2.0 3.0 66.0

B 4.0 5.0 6.0 66.0

C 7.0 6.0 9.0 66.0

D 88.0 88.0 88.0 88.0"7

>>> dtf.at['D", :]1=99

>>> dtf ﬂ%gﬂﬂ D ATH & row«:‘-l%}rc_-ﬁ row hl
One Two Three Four values change @I 33T |

A 1.0 2.0 3.0 66.0

B 4.0 5.0 6.0 66.0

C 7.0 8.0 9.0 66.0

D 99.0 99.0 99.0 99.0
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DataFrame ¥ values %I access FAT § modify FIAT
c) Single value & change F¥= & 1T ™+ syntax T YT F< |

<DFObject>.<ColName>[<RowName/Lebel>]

>>> dtf
One Two Three Four >>> dtf["Four']=[10,11,12,13]
A 1.0 2.0 3.0 66.0 >>> dtf.at['D"]=[13,14,15,16]
B 4.0 5.0 6.0 66.0 >>> dtt
C 7.0 8.0 9.0 66.0 One Two Three Four
D 99.0 99.0 99.0 99.0 A 1.0 2.0 3.0 10
>>> dtf.Three['D']=100 B 4.0 5.0 6.0 11
>>> dtf C 7.0 8.0 0 12
One Two Three Four D 13.0 14.0 15.0 16

j?

A 1.0 2.0 3.0 66.0
B 4.0 5.0 .0 ©66.0
c 7.0 8.0 9.0 66.0 Values I UH HT change fhaT ST vl © |
D 99.0 99.0 100.0 99.0 S8R row IT column & 3TeIT 3Tel9T values

i U ST I & |

E"Tlﬁ D dTel row H ‘Three’ dlel column &
value SGel 3T |
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DataFrame ¥ values %I access FAT § modify FIAT

Column T delete F¥= & oIT A% syntax FT ITT FY |
del <DFObject>[<ColName>] T
df.drop([<Col1Name>,<Col2Name>, . . ], axis=1)

>>> del dtf['Four'] ]~
s> dEf axis =1 g ddldr %" T column &I delete
One Two Th
A 1.0 2.0
B 4.0 5.0 del FATE delete FTT F
C 7.0 8.0 . d1¢ value return sTal Xdl
D 13.0 14.0 . & S drop method delete
>>> dtf.drop ([ 'Two
One - dataframe &I return WT
A 1.0 el
B 4.0
C 7.0
D 13.0
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DataFrame ¥ Iteration

o« FHAT FAT H W dataframe X iteration FIAT I=AT & UH
H T ¥ values &l access F¢ & 1T code Tor@AT 3iiX

THEITH 21 STdT ¢ | THTT dataframe 9¥ itration F%AT
ATTLAF gl ST g ore g7 99 a3 9 T 9hd ¢ |

« <DFObject>.iterrows( ) Ig dataframe FT row-wise

subsets § €Al g

 <DFObject>.iteritems( ) I8 dataframe =T column-wise

subsets <@dT g
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pandas.iterrows () function T TIRT

L iter.py - C:/Users/KVBEBKServer/AppData/Local/Programs/Python/Python36/iter.py (3.6.5)
File Edit Format Run Opticns Window Help

import pandas as pd
disales={2015:{'Qtrl1':34500, "0tr2":56000, "Qtr3":47000, "Qtrd4":49000}, \
2016:{'0trl1":44500, "Qtr2':46100, "Qtr3':57000, "Qtrd4':590001},\
2017:{'Qtrl1":54500, "Qtr2':51000, "Qtr3':47000, "Otrd":58500}}
dfl=pd.DataFrame (disales)
for (row,rowSeries) 1in dfl.iterrows|(): RowIndex : Qtrl
print ("RowIndex : ", row S i
print ("Containing ") 2016 44500

print (rowSeries) 2017 54500
: Name: Qtrl, dtype: inteéd [—
=>>> dfl RowIndex : Qtr2
2015 2016 2017 Containing :
Qtrl 34500 44500 54500 3312 ggggg
Gtrs 47000 57000 47000 = [l
r . . o2
DataFram Name: Qtr2, dtype: inté6d
Qtrd4 49000 59000 58500 dtarrame RowIndex : Qtr3
EIT@T codeﬁ tryEFF\"U I Containing :

: : . 2015 47000
Tor (row,rowSeries) 1in dfl.iterrows(): 2016 57000
print ("RowIndex : ", row) 2017 47000
print("CDntaining M) Name: Qtr3, dtype: into64d
i=0 EowIndex : Qtr4
) . Containing :
for wval in rowSeries: 2015 45000
print ("At",1i,"Position:",val) 2016 59000
i=i41 2017 58500
. . Name : trd, dtype: intc4d
Toilg $1eiRAT, Fo o IRIEHT oErs, 7P




pandas.iteritems() function =T Y T

import pandas as pd
disales={2015:{'Qtrl1":34500, '0tr2":56000, "Qtr3':47000, "Qtrd"':49000},\
2016:{'Qtrl1":44500, 'Qtr2':46100, "Qtr3':57000, "Qtrd"':59000},\
2017:{"Q0tr1':54500, "Qtr2':51000, 'Qtr3':47000, '"Qtrd4':58500}}
dfl=pd.DataFrame (disales)
or (col,colSeries) in dfl.iteritems() :

print ("Column Index : ", col) Column Index : 2015
print ("Containing : ") Containing :
print (colSeries) g df1 T values Qtrl 34500
ia@ Uch Ueh Qtr2 56000
>>> dfl Hh 0T Jrag Qtr3 47000

2015 2016 2017
T otrd 49000
Qtrl 34500 44500 54500 %l Name: 2015, dtype: inté64

Qtr2 56000 46100 51000 Column Tndex : 2016
Qtr3 47000 57000 47000 Containing :

Qtr4 49000 59000 58500 trl 44500
DataFrame Selal & oI A gtiz 46100

drel code &l try hRT | 0tr3 57000

Qtrd 59000

dfl=pd.DataFrame (disales) Name: 2016, dtype: intoed
for (col,colB3eries) in dfl.iteritems/(): Column Index : 2017
print ("Column Index : ", col) Containing :
print ("Containing : ") Qtrl 54500
i=0 Qtr2 51000
for val 1in colSeries: Qtr3 47000
print ("At row",i," : ", wal) Qtrid 28500
i=i+1l Name: 2017, dtype: 1int64

T T T
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Program for iteration

« Write a program to iterate over a dataframe
containing names and marks, then calculates grades
as per marks (as per guideline below) and adds them
to the grade column.

Mar
Mar
Mar
Mar
Mar
Mar

Ks > =90
ks 70 - 90
Ks 60 - 70
Ks 50 — 60
Ks 40 — 50
KS <40

Grade A+
Grade A
Grade B
Grade C
Grade D
Grade F
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Program for iteration

import pandas 25 pd

import numpy =25 np
names=pd.Series(['Sanjeev', 'Rajecv', "Sanjay', "Abhay'])
marks=pd.Series([76,86,55,54])

stud={ "Nam=" inames, '"Marks"' marks}
df=pd.DataFrame (stud, columns=[ 'Name', "Marks'])

df ["Grade']=np.NaN #this will add NaN to all records of dataframe
print ("Initial values in DataFrame")

print (df)

for (col,colSeries) in df.iteritems():

length=len (colSeries)

o Initial walues in DataFrame
1f col=="Marks':

Name Marks Grade

%?FMIK5=F} 0 Sanjeev 76 NaN
for row in range (length): 1 Rajeev 96 NaN
mrks=colSeries[row] 2 . 55
£ mrks>=90: Sanjay Nal
1 . 3 Abhay 54 NaN

1stMrks.append ("A+")
211t mrks>=70:

lstMrks.append("2")
elif mrks>=60:

1stMrks.append('B")

DataFrame after calculation of Grades
Name Marks Grade

e11f mrks>=50: 0 sanjeev 76 I
~ 1 Rajeev 86 A

lstMrks.append ('C") 5 _ .
elif mrks>=40: Sanjay C
'_ : 3 Abhay 54 C

1stMrks.append('D")

i)

15¢

{1}
[

lstMrks.append('F")

df ['Grade']=15tMrks

print ("\n\nDataFrame after calculation of Grades")
print (df)
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Binary Operations in a DataFrame

DataFrame ® add, subtract, multiply 3T devision operation &
ST Hohd &

Add F & foT - (+, add T radd )

Subtract %= & T - (-, sub 3fiT rsub)

Multiply &% = @ — (* 3l mul)

Devision ¥ & T - (/ 3 div)

g7 o fofera dataframes &1 ®19 #X FAd g 3T UL
A= perform FLETd &

=== dfd
}}}Adfé ] e ;ilfz ] - o> df3 A n
0 1 2 3| /0 10 20 30 & - C ||0O 1000 2000
0 100 200 300 ||1 3000 4000
L 4 5 6 Loab o0 el 1 400 500 &00
2 7 8B 9 2 70 80 90 2 SIEIEIEI 000
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Add HTAT

=>> dfl ) >>> dfz == df3 >>> dr4

A B C A B C s A B
0 1 2 3 g ig ?E gg 0o 100 200 300 ||O 1000 2000
1 4 5 & > 70 a0 90 1 400 500 €00 1 3000 4000
2 7 8 9 2 5000 000

DataFrame ¥ arithmetic operation &%= % o7 index FT matching FXaT g < match gid g ar
operation gRT =747 NaN (Not a Number) Y&f9T@ 27 SITaT 8 | pandas 3ifssi#e # 3o Data

Alignment=gT STaT g |
“matching indexes & 3T&¥ 9X ‘data alignment’ & 8 =ag< & MATCHING #gT1 SITaT 8 |

=>> dfl+df3 >>> dfl.add(df2) >>> dfl.radd(df2)
Y B C iy B C Jiy B C
0 101.0 202.0 303.0 0 11 22 33 0 11 22 33
1 404.0 505.0 €06.0 1 44 55 &6 1 44 55 66
2 NaN NaN NaN 2 77 88 99 2 77 88 99
>>> dfl+df2 >>> dfl.add(d£3) =»> dfl.radd(d£3)
iy B C iy B C A B C
0 11 22 33 0 101.0 202.0 303.0 0 101.0 202.0 303.0
1 44 55 &6 1 404.0 505.0 €06.0 1 404.0 505.0 &06.0
2 77 88 99 2 NaN NaN NaN 2 NaN NaN NaN
=>> dfl+dfd >>> dfl.add(df4) >>> dfl.radd(df4)
iy B C iy B C iy B C
0 1001 2002 NaN 0 1001 2002 NaN 0 1001 2002 NaN
1 3004 4005 NaN 1 3004 4005 NaN 1 3004 4005 NaN
2 5007 €008 NaN 2 5007 €008 NaN 2 5007 &008 NaN
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Subtract AT

=>>> dfl ) >>> df2 === df3 > deﬂ
A B C A B C x 5 - i} B
0 1 2 3| |9 10 20 30 11, 1450 200 300 ||0 1000 2000
1 4 5 & 1 40 50 &0 1 400 500 €00 1 3000 4000
2 7 8 9| |2 70 80 90 2 5000 6000
>>> dfl-df2 >»>> dfl.sub(df2) =»> dfl.rsub (df2)
iy B C A B C A B C
o -9 -18 -27 o -5 -18 =27 0 S 18 27
1 -3¢ —-45 -54 1 -3¢ —-45 -54 1 3¢ 45 54
2 —6e3 72 -81 2 —-63 —-72 -81 2 &3 772 81
>>> dfl-df3 >>> dfl.sub (df£3) >>> dfl.rsub (df3)
A B C A B C A B C
0 -99.0 -198.0 -297.0||0 -99.0 -1%8.0 -297.0 |0 89.0 1%8.0 297.0
1 -3%96.0 -495.0 -594.0||1 -3%6.0 -4%5.0 -5%4.0 (|1 3%&6.0 455.0 5%4.0
2 NaN NaN NaN|| 2 NaN NaN Nal || 2 NalN NaN NaN
»»>» dfl-df4 >»>» dfl.sub(dfd) >>> dfl.rsub(dfd)
iy B C iy B C A B C
0 -9%9 -19%8 NaN 0 -999% -199E NaN 0 999 1998 NaN
1 -29%¢& -3995 NaN 1 -29%6 -3995 NaN 1 2%%¢ 3555 NaNn
2 —4993 -5982 NaN 2 —-48%3 -5832 NaN 2 4953 5952 NaN
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Multiply AT

>>> dfl >>> df2 S =>> dfd
L B C A B C A n c A B
0 1 2 3| |9 10 20 30 11, 1450 200 300 ||0 1000 2000
1 4 5 & 1 40 50 &0 1 400 500 €00 1 3000 4000
2 7 8 9|2 70 80 90 2 5000 6000
>>> df1*df2 =>> dfl.mul (df2)
iy B C A B C
0 10 410 S0 0 10 41 90
1 160 250 360 1 1e0 250 3e0
2 490 €40 E10 2 490 640 810
>»>» dfl1*df3 =>> dfl.mul (df3)
A B C A B C
0 100.0 400.0 S00.0 | |0 100.0 400,10 900.0
1 1e00.0 2500.0 3e00.0 (1 1e00.0 2500.0 3e00.0
2 NaN NaN NaN | |2 NaN NaN NaN
>»>»> dfl*df4 =>> dfl.mul (dfd)
iy B C yiy B C
0 1000 4000 NalN 0 1000 4000 NaN
1 12000 20000 NaN 1 12000 20000 NaN
2 35000 48000 NaN 2 35000 48000 NaN
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Division AT

>>> dfl >>> dfZ S =>> dfd
A B C A B C A n c i\ B
o 10 20 30
001 2 310 020 20 o 100 200 300 0 1000 2000
1 4 5 & > 70 a0 90 1 400 500 €00 1 3000 4000
2 7 8 9 Z 5000 e000
>>> dfl/df2 >»> dfl.div(df2)
Y B C A B C
0 0.1 0.1 0.1 0 0.1 0.1 0.1
1 0.1 0.1 0.1 1 0.1 0.1 0.1
2 0.1 0.1 0.1 2 0.1 0.1 0.1
>>> df2/df1l >>> dfl.rdiv(df2)
Y B C A B C
g 10.0 10.0 10.0 o0 10.0 10.0 10.0
1 10.0 10.0 10.0 1 10.0 10.0 10.0
2 10.0 10.0 10.0 2 10.0 10.0 10.0
»>»> dfl/df3 >>> dfl.div(df3)
iy B C A B C
o ©0.01 0.01 0.01 0 0.01 0.01 0.01
1 0.01 0.01 0.01 1 0.01 0.01 ©0.01
2 NaN  NaN NaN Z NaN NaN  Nal
>>> df3/dfl >>> dfl.rdiv(df3)
A B C A B C
0 100.0 100.0 100.0 0 100.0 100.0 100.0
1 100.0 100.0 100.0 1 100.0 100.0 100.0
2 NaN NaN NaN 2 NaN NaN NaN
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F, T W& functions

DataFrame # =g S=<1 functions % 2-

B
2000
4000
6000

<DF>.info ()

<DF>.describe ()

=== df1l C =>>> dfZ »»> df3 >>> drd
A B C A B C L B C A

0o 1 2 3 /||0 10 20 30 ||0 100 =200 300 ||0 1000

1 4 5 & 1 40 50 &0 1 400 500 &00 1 3000

2 7 8 9 ]|2 70 80 50 2 5000

>>> dfl.info () >>> dfl.describe()

<class 'pandas.core.frame.DataFrame':> I B

FangeIndex: 3 entries, 0 to 2 count 3.0 3.0

Data columns (total 3 columns):

A 3 non-null int32 mizn gg gg

B 3 non-null int32 5. " "

C 3 non-null int32 min 1.0 2.0

dtypes: int32(3) 25% 2.5 3.5

memory usage: 116.0 bytes 20% 4.0 5.0
o . 715% 5.5 6.5

max 7.0 B.0

L I s T S I A Y i T

o 1 O s T 1 T O s T Y i O
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F, T W& functions

DataFrame # %= (=<1 functions ¥ -
<DF>.head ([ n=<n>] ) T&T n = default value 5 T 2 |
<DF> tail ( [n=<n>])

=== dfl =>>> dfl.head() >>»> dfl.head(n=3)
yay B C A B C
T T S TS PR
1 4 5 6 1 4 5 &
L4 o5 6 7 8§ 9 2 7 8 9
2 L 8 2 1|3 10 20 30 >»>> dfl.tail (n=4)
3 10 2 30 4 40 50 &0 I B C
4 40 50 &0 | |>>> dfl.tail() 5 70 80 90
5 70 80 a0 A 3 Clle 100 200 300
6 100 200 300 ||% 40 20 60Ul 17 400 500 600
7 400 500 600 g 133 zgg 33’3 8 700 800 900
§ 700 800 900 ||2 400 =00 €00
g 700 800 900
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Cumulative Calculations Functions
DataFrame ® cumulative sum @ fore A5 wsea & -

<DF>.cumsum([axis = None]) T81 axis argument IfeT= g |
»>> dfl >>> dfl.cumsum(axis="'rows"')

A B C A B C
0 1 2 3 0 1 2 3
1 4 5 & 1 > 7 3
2 7 8§ 9 2 12 15 18

>>> dfl.cumsum(axis='columns"')
>>> dfl.cumsumi() A B C
A B C 0 1 3 6

0 1 2 3 1 4 9 15
1 5 7 g 2 7. 15 24
2 12 15 18
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Index of Maximum and Minimum Values

>>> dib <DF>.idxmax ()
A B C <DF>.idxmin ()
0 1 2 3 .
1 4 5 & >»> df5.1dxmax ()
2 7 8 g i\ q
310 20 30
4 40 50 60 B 6
5 70 80 90 C g
6 100 200 300 dtype: 1inted
/400 500 600 >>> df5.1dxmin ()
8 700 800 900
i 0
B 0
C 0
dtype: 1nted
oo |
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Missing Data T handle FZAT
« 7g values ST &t computation & TGEaT A5l o 9TdT & T AT g o

missing values g values il @ 59T ®IT computational

significance gl giaT ¢ |

« Missing data #I handle %= & forw A% T A STd & -
» Dropping missing data
» Filling missing data (Imputation)

>>> dff L >>> df11=df10.dropna ()
0 1001 2002 NaN >>> dfll
1 3004 4005 NaN Empty DataFrame
2 5007 6008 NaN Columns: [A, B, C]
Index: []
=>> dfll.f111na(0) >>> df11=dfl10.dropna(how="2ll")
iy B C ==> dfll
0 1001 2002 0.0 ) 1.3.3? mg N;I
2
1 3004 4005 0.0 1 3004 4005 NaN
2 5007 €008 0.0 2 5007 6008 NaN
|
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Comparison of Pandas Objects

=>>> df3

A
0 100
1 400

B
200
500

C
300
&00

>>> dfl >>> dfZ
A B C A B C
0o 1 2 3 0 10 20 30
1 4 5 & 1 40 50 &0
2 7 8 9 2 70 80 50
>>> dfl+df2==dfl.add(df2)
A B C
0 True True True
1 True True True
Z True True True
»>> dfl+df3==dfl.add (df3)
A B C
0 True True True
1 True True True
2 False False False

>>> dflZz

D B C
0 101.0 202.0 303.0
1 404.0 505.0 €0&6.0
2 . NaN NaN NaN
>»> dfl=h

A B C
0 False False False
1 False False True
2 True True True

True

N

=»> (dfl+df3) .equals(dfl.add(df3))

equab()EﬁFﬁ 3Tsoide &l

STERY check AT & |
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