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Data analysis & fTT qT2a« UF dgd =l HedeY WIUT 3 |
Python pandas =& Y& % data @l analyze F31 # [T F% TH1C %
data aggregation function &1 FaT g |

Analysis FT T% Hgcaqul &I gIdT g d< dataset FT summarization
fST9 aggregations =T compute FIAT Fgd g S°- sum(), mean(),
median(), min() 3T max() EH e dataset o TF TEAT WA
STt & |

T AT | g9 Trel data aggregate functions =T TRT AT HIETT |

Aggregation FT 3% gIdT g TH {991l dataset &t values T process
F<h T value JTF AT |

Data aggregation & gH4IT multivalued functions T ST & ST T
single value return ¥ ¢ |

3T ST 7T dataset 9T a1 series IT DataFrame giaT ¢ |

Toild HGIRAT, o fdo FRTET



Data Aggregation Functions

g ¥ excel sheet F14 . 7
@f U dataframe A B C D E F
a_’ﬂ%r % _ -%l—{:'—oh—l- 1 Student Name Age Gender Testl Test2 Test3
ﬁ 2 Aryan 16 F 1.6 8 1.0
prOCGSS %l 3 NaN NaM MNalMN MNaM MNalN MalN
4 Pratibha 16 M 8.0 NaN MNaM
3 Saumya 17 F 6.3 /.9 8.8
6 Ritika 15 F 6.8 1.7 7.9
J Hari 16 M 9.2 9 NaN
8 Ram 14 F 6.8 8.7 8.8

>>> 1mport pandas as pd
>>> df—pd read csv("C:\\Users\\KVBBKServer\\Desktop\\Student.csv")
>>> df

Student Name Age Gender Testl TestZ Test3

0 Aryan 16.0 F 7.6 8.0 7.6
1 NaN NaN NaN NaN NaN NaN
2 Pratibha 16.0 M 8.6 NaN NaN
3 Saumya 17.0 F 6.5 7.9 8.8
4 Ritika 15.0 F 6.8 7.7 7.9
5 Hari 16.0 M 9.2 9.0 NaN
o Ram 14.0 F 6.8 8.7 8.8




Data Aggregation Functions

DataFrame “df” ¥ 4 fdT U=
column ¥ forT IufRerd non-NaN
items F FEHT T=ITT FLAT B

DataFrame 3% column
g+ non-NaN values T

DataFrame “df’ # 9
column H Y% row =+

w9 non-NaN Sted & forw e adieh

items # figae wafsra | T W& 0 aLwt § & g 7 a0 | sraeren S awar 2|
AT | AT Tl 3 |
>>> df.count () >>> df.Age.count () >>> df.sum/()
Student Name 6|6
Age - 6 |P>> df["Age'] .count () Age 24.0
Cender 6 |16 Testl 45.5
Test] 6 |[>>> df.Test3.count () Test? 41 .3
Test?2 514 ' ' Test3 33.1
;i;;i_ - i :}} df [ "Test3 '] .count () dtype: floatea
s szeew i arie [ DataFrame  row % woit [ IR
<@l # JAF column H non-NaN values &I 1 0.0
fa9T NaN aT<(t values &1 =Y ¥ o e e , on
=l AT T E | STATAT ST AT £ | '

3 40.2

4 37.4

5 34.2

6 38.3

Toilg $1eiRAT, Fo o IRIEHT




Data Aggregation Functions

>>> S=pd.Series([5,10,15,20,25])

>>> S.count () >>> S=pd.Series([5,10,15,10,10,10,25])
5 >>> S.mode ()
>>> S.sum() 0 10
75 dtype: inté4
15.0
>>> S.median () count() T items =T HEAT
15.0 sum() U T HeATAt % He F items FT sum FT A FLAT G |
;g} S.max () mean() %ﬁqwmﬁ%ﬁ?%itemsa?rmeanmaveragea?rg?'rw
|
>>> S.min () median() foT U H=AT F He & items F 1 1 HE@AT AT median & g
5 FIATE |
>>> S.std() mode() U T ST F e F items H TEH SATT repeated value T
7.905694150420948 mode FT & FTT T |
>>> S.var () max() U T HeaTelt o e § | g9 g2 967 ® G ¢ |
62.5 min() U T ST o T § § 9O et §eqT i @i g |
| std() 3T 10 H=ATeAT % He # items FT standared deviation calculate
FIATE |
var() U 7T S=ATe e * items FT variance calculate FYAT ¥ |

olld #GIRAT, sho fdo TRTEh



Data Aggregation Functions

>>> df.min ()
Age 14.0

Testl 6.5
Test? 7.7
Test3 7.0

dtype: floated

>>> df.Age.min ()
14.0

>>> df.Age.std ()]
1.0327955589886446

>>> df.var ()

Age 1.066667
Testl 1.209667
Test?2 0.313000
Test3 0.382500

dtype: floatod
>>> df.Age.var ()
1.066660066606606669

Assignment:
State wise sales values of an item is given below-
State Sales
Goa 650000
Delhi 692400
Odisha 750000
Haryana 867000
Bihar 920000
Kerala 939000
Tamil Nadu 1015000
West Bengal 1553000
Maharashtra 2176000

Write Commands for the following (Dataframe name is dfA)
(a) Count the number of observation in dfA.

(b) Count the number of observation in column state of dfA.
(c) Sum of the non-null value across the row axis for dfA.

(d) Calculate the mean of Sales columns in dfA.

(e) Add a commission column into dfA. (Commission = sales*0.04)
(f) Calculate the mean of all numeric columns in dfA.

(g) Calculate the mean of sales column.

(h) Find maximum sales and commission values.

(i) Find minimum sales and commission values.

(j) Find the standard deviation of commissions.

ollg HGIRAT, o fdo RIS



Quantiles with Pandas

Statistics # 3 9Ts2 dgd YIRT § 14 STd & - Quartile, Quantile 3
percentile. TAH ¥ FaT grav ¢ |

— 0 quartile = 0 quantile = 0 percentile

— 1 quartile = 0.25 quantile = 25 percentile

— 2 quartile = 0.50 quantile = 50 percentile

— 3 quartile = 0.75 quantile = 75 percentile
— 4 quartile =1 quantile = 100 percentile

Statistics ¥ Quartile T data FT 4 f2=a1 (quarter) ¥ T <aT ¢ |
Percenfile T H&aT g, Sgl TH A% percentage T, 3T &4T |

1= ST g | ST TTNT ATARAL TLeAT TATS | ThiT il (XTI hidd |
ERISIGIES

— Percentile = ((N-your Rank)/N)*100

— Your rank = (percentile/100) * number of items

Quantiles T distribution ¥ &g point g ST 39 distribution & values
% rank order ¥ H& 1T g |

ollg HGIRAT, o fdo RIS



Pandas & Quantile () T T3 7

Pandas #T quantile() function &t request fa T axis & T
float 3T=raT series values T return AT g | request AT 73T axis
T+ numpy percentile a1 & | T2 Te probabilities T list giat g fora
I quantile compute AT STAT & |

— HTET AT percentile = 25 g AT I TgdT quartile sT=aT lower quartile T |

— If< percentile = 50 g @7 I8 T quartile sTaT median T |

— 7fe percentile = 75 g @7 Ig IIE<T quartile 3rTaT upper quartile g |

2T syntax A& g —

DataFrame.quantile(q=0.5, axis=0, numeric_only=True, interpolation = ‘linear’)

SEEE
— q U float g AT array & St€T, Taa1 default 0.5 (50% quantile) 3T 0<=q<=1
— axis : 0 74T ‘index’ 3T 1 74T ‘columns’ | TH=T default 0 BraT & |
— numeric_only : boolean, default True AT & |

— interpolation: {llinear’, ’lower, ’higher’, 'midpoint’, ’nearest’}. Ig a#hfcdH

(optional) 2T & |

ollg HGIRAT, o fdo RIS



Find the Quantile of an odd series s given bellow:

>>> g=pd.Series([15,16¢,18,27,29,32,36])

>>> g.quantile (.25)

17.0

>>> s.quantile ([0.25,0.5,0.75])

0.25 17.0 >>> import numpy as np ¥

0.50  27.0 >>> S=pd.Series ([15,16,18,27,29,32,36]
0.75 30.5 >>> np.percentile (S, 25)

dtype: floatod 17.0

Find the Quantile of an even series s given bellow:

>>> P=pd.Series([15,16,18,29,32,36])
>>> P.quantile([.25,.5,.75])
0.25 16.50

0.50 23 .50 >>> 1mport numpy as np W
0.75 31.25 >>> S=pd.Series([15,16,18,29,32,36])

. >>> print (np.percentile (P, [25,50,75]))
dtype: floato6d [16.5 23.5 31.25]

olld #GIRAT, sho fdo TRTEh



Pandas & Quantile () T T3 7

Find the quantile of DataFrame “df”

>>> 1mport pandas as pd
>>> df=pd.read csv("C:\\Users\\KVBBKServer\\Desktop\\Student.csv")
>>> df

Student Name Age Gender Testl TestZ2 Test3
0 Aryvan 16.0 F 7.6 8.0 7.6
1 NaN NaN NaN NaN NaN NaN
2 Pratibha 16.0 M 8.6 NaN NaN
3 Saumya 17.0 F 6.5 7.9 8.8
4 Ritika 15.0 F 6.8 7.7 7.9
5 Hari 16.0 M 9.2 9.0 NaN
6 Ram 14.0 F 6.8 8.7 8.8
>>> df.quantile(.25)
Age 1o.250 >>> quants=[0.05,0.25,0.5,0.75,0.95]
Testl 6.800 B :

>>> g=df.quantile (quants)

Test?2 7.900 >>> print (q)
Test3 7.825

Age Testl TestZ2 Test3
Name: 0.25, dtype: floated

0.05 14.25 6.575 7.74 7.645
>>> df.quantile([.25,.5,.75]) 0.25 15.25 6.800 7.90 7.825
Age Testl Test2 Test3|0.50 16.00 7.200 8.00 8.350

0.25 15.25 6.80 7.9 7.825(0.75 16.00 8.350 8.70 8.800
0.50 16.00 7.20 8.0 8.350(0.95 16.75 9.050 8.94 8.800

0.75 16.00 8.35 8.7 8.800
olld #GIRAT, sho fdo TRTEh




Descriptive Statistics

Python — pandas ® descriptive T summary statistics = orw describe ()
function T ST -hAT STTAT ¢ |

Describe ( ) % §XT mean , std 3T interquartile (IQR) values T grierer
ST 9T 3 |
Describe () T& numeric columns 9% &TH Fd & forw aga &f sma+ function

BT |

hET column F basic statistics T @ @ forT 3T describe () function &1 TR
T Thd g —S" - mean, min, max AT |

qraT=aaaT describe () character columns & g =T g ¥ &% numeric
columns T & FIAT ¢ |

et dataframe #T describe F& 9% T numeric fields & return grdt g | 3T

g 8 T i statistical properties T Z9aT @ -

count( ) mean()

std() min()

25t percentile 50t percentile
75t percentile max()

ollg HGIRAT, o fdo RIS



Descriptive Statistics

« Describe () function FT syntax F¥&ad g -

DataFrame.describe(percentile = None, include =

et
— percentile : default g [0.25, 0.5, 0.75]
— Include: default None &, 3= # ‘All’ grEaT ¢ |

None, exclude=None)

— Exclude : 9T default None g , I8 T JIRT | STAT ST

FTAT AT |

g o9 a7 Rt AT column T TeFE F

STRING =TT * series &

>>> S=pd.Series([5,10,15,20,25])
>>> S.describe ()
count 5.000000
mean 15.000000
std 7.905694
min 5.000000 [>>> str=pd.Series(['a"',"
254 10.000000 >>> str.describe ()
50% 15.000000 |count 6
75% 20.000000 [#nique 4
max 25.000000 [t°P 2
freq 2
dtype: floated dtype: object

olld #GIRAT, sho fdo TRTEh




Descriptive Statistics

>>> import pandas as pd

>>> df=pd.read csv("C:\\Users\\KVBBKServer\\Desktop\\Student.csv")

>>> df
Student Name
0 Arvan
1 NaN
2 Pratibha
3 Saumya
4 Ritika
5 Hari
o Ram
>>> df.describe(
Age
count 6.000000
mean 15.666667
std 1.032796
min 14.000000
25% 15.250000
50% 16.000000
T75% 16.000000
max 17.000000

Age Gender
16.0
NaN
16.
17.
15.
16.
14.

)

Vo] RN e VG NS e

0

o O O O

Na

Testl

.000000
.583333
.099848
.500000
.800000
.200000
. 350000
.200000

Sl e,

WO 0 0 -] 1 O o U

Testl
7.6
NaN
8.6

Oy WO Oy Oy
GO N o N

Test?2
.000000
.260000
.559464
.700000
.900000
.000000
.700000
.000000

Test”?2 Test3
8.0 7.6
NaN NaN
NaN NaN
3-2 gg DataFrame & fom@
9.0 NaN describe( ) function.
8.7 8.8
Test3
4.000000
8.275000 [>>> df['Age'] .describe ()
0.618466 |count 0.000000
7.600000 mean 15.666667
7.825000 o4 1.032796
o o000 Imin 14.000000
8.800000 |29% 15.250000
50% 16.000000
75% 16.000000
max 17.000000
Name: Age, dtype: floatocd

olld #GIRAT, sho fdo TRTEh




Descriptive Statistics (Assignment)

Example A dataframe dfS is given with following data for 10 students:

Name Total Marks
0 Amit Kumar 450
1 Vinamr Katyal 476
2 Aasha Goel 426
3 Naina Rawat 476
4 Dawn Sebastian 458
5 Riya Mary 446
6 Aashna Sharma 461
7 Piush Cocher 464
8 Om Berma 476
9 Manali Sovani 452

Write commands for the following:

(a) Find the default quantile of the DataFrame.
(b) Find the [.25, .5, .75] quantiles of the DataFrame.
(¢) Write the summary of statistics pertaining to the dataframe column.
(d) Get the full summary of statistics to the dataframe.
(e) Find the 50th percentile of the dataframe.
Toild HeIRAT, o fdo RIS



Histogram

Histogram €T data = distribution Fr analyze #<= % forw U= powerful ==

el

UF histogram plot &7 ATETIIAT THET €47 & frequency & 9009 & o0
SRINT Toh T STt & |

=94 T user &I data T &I catagory ¥ distribution sTaTHT & 0= #
ATSITAT & | TAT AT g data T median i< range S 987 3TIT4T 2 |

Histogram s« & forw, 98«1, 87 values & T range T intervals #T T®
series # AT F<d g1 X O, 89 FiAd g & I3 interval ® foha« values
AT 2
Matplotlib fF% bins & 39 categories a7 intervals #T call Fxar g | bins,
variables # continuous 3T non-overlapping intervals gid g1 & T& &L *
3 ol U (adjacent) 3T FTaX size & g4 AT U]
Histogram & -

= X — axis: observation # intervals T T9TTaT ¢ |

= Y- axis: 78 frequency = = (density) T Z90TaT & |

Toild HGIRAT, o fdo FRTET



Matplotlib

Matplotlib 9o &t T U0l visualization library & ST & Ts powerful 3T
two dimentional plotting library g |

T numpy arrays = g1 9T F4T g5 TH multi-platform data visualization

library ¥ |
T8 TdT T & graph, plots, charts, histograms e a9T= § T7 g |

TR 10 STt 379 system ¥ pip FHTE % T matplotlib library T install
SRR o
- pip install matplotlib - B

sUserssKUBBKEServersAppDatasLocal“ProgramssPython“~Python36“Scripts>pip install

_atplutlih

>>> matplotlib < T FHIE H TH TAT F
>>> print (matplotlib. version ) Td 2 FT matplotlib =T
3.0.1 FI9 AT version installed

e |

ollg HGIRAT, o fdo RIS



Histogram sATHT

« Histogram == & forg syntax R ¢ -

DataFrame.hist(column=None, by=None, grid=True, xlabelsize=None, xrot=None, ylabelsize=None,
yrot=None, ax=None, sharex=False, sharey=False, figsize=None, layout=None, bins=10, **kwds)

e column: is the dataframe column name to create a histogram.

e by: If passed, then used to form histograms for separate groups. The by option will take an
object by which the data can be grouped.

e grid: takes a Boolean value, i.e., to enable (if True) or disable (if False) the grid.
e xlabelsize, ylabelsize: these options change the size of x and y label text size.
e sharex, sharey: to set both of the axes to the same range and scale.

e bin: isumber of histogram bins to be used. The default value is 10.

e fill: to fillis the dataframe column name to create a histogram.

« Example % forw 29 9% DataFrame &d @ -

>>> df

Student Name Age Gender Testl TestZ Test3
0 Aryan 16.0 F 7.6 8.0 7.6
1 NaN NaN NaN NaN NaN NaN
2 Pratibha 16.0 M 8.6 NaN NaN
3 Saumya 17.0 F 6.5 7.9 8.8
4 Ritika 15.0 F 6.8 1.7 7.9
5 Hari 16.0 M 9.2 9.0 NaN
6 Ram 14.0 F 6.8 8.7 8.8

ollg HGIRAT, o fdo RIS



Histogram sATHT

SSEE el R IR NI AEEE Okl Histogram 1= & ferw hist( ) function =T
>>> df. hist () € ST T 2 |
array ([ [<matplotlib.axes. subplots.AxesSubplot object at 0x0000009B7FCB0080>,
<matplotlib.axes. subplots.AxesSubplot object at 0x0000009B7FDIATF0>],
[<matplotlib.axes. subplots.AxesSubplot object at 0x0000009B7FE83D68>,
<matplotlib.axes. subplots.AxesSubplot object at 0x0000009B7FEB3320>]],
dtype=object) ® Figure 1 - o IEM

>>> plt.show() o -
37 2.0

SRR FHIE AAT I N -l
T § zats W B S o A
histogram & T 3T & > M 05 H 110
Tel output TTRT F=ferd 0- oo- MY

0.75 1 1.5 1 I

0.50 4 1.0 4 I

0.25 - 0.5 I I I

000 00 8.0 8.5

# €3 +lal= B e

Tollg iR, Fo fdo IRIE



Pandas dataframe ¥ single Histogram =1

hist () function ® column pass FX 3T & |

array ([ [<matplotlib.axes. subplots.AxesSubplot object at 0x0000009B7FBB2630>]],
dtype=object)
>>> plt.show()

>>> df.hist(columnz'Age')‘45,

BT |

) Figure 1 = =
Age

3.0 4 I
e ——— 2.5

STRE FH(E 9 U¢ I
T | T9Ts AT =i ST 2.0 -

histogram &9 F¥ QT & I

el output TT=RT JaTETT L5 1 I

0.5 1
D.D I I I l

14.0 14.5 15.0 15.5 16.0 16.5 17.0

& € $Ql= ®m
Tolid HEIRT, Fo Jo IRTET




Histogram = bins & 3T T d&a1

>>> df.hist (CDlumﬂ:'P}.gef ’ blﬂSZS) hist ( ) function ﬁ' column a-',
array ([ [<matplotlib.axes. subplof] |1 bins T T pass FX ad ¢ |

dtype=object)
>>> plt.show()

Figure 1

SUUE  FHIE FAT IT
I H FOe AT i S
histogram &9 F¥ QT &

el output TT=RT JaTETT
BT T |

14.0

& €[>

14.5 15.0 15.5 16.0 16.5 17.0

Q= B

olld #GIRAT, sho fdo TRTEh



Multiple pandas Histogram

>>> df.hist (column=["Testl","Test2"]) Tﬁi?j?&{ﬁ&;ﬁ?gﬁﬁ;f%{
array([[{matpletlib.axes._subplets.Axe«¢“x53$1333|
<matplotlib.axes. subplots.Axe:
dtype=object)
>>> plt.show()

e 1

Testl Test2

SUURE FHIE IA™H UT
I H FOe AT i S

histogram &9 F¥ QT &
el output TT=RT JaTETT

BT |




Histogram Axes &I 9&a

>=> df.hist{column=["Test1", "Test2"], sharex=True) # Share only x axis
»>> plt.show()

Testl Test2

2.00 - 1.0 4
L75 -

0.8 9
1.30 4
L25 - 0.6 4
L.00
DJTS o Daq' |
0.30 4

0.2 1
0.25 1
0.00 - : 0.0

7 8 9

Hoild $16IRAT, Fo [do RIS



Histogram Axes &I 9&a

»>> df.hist{column=["Test1l", "Test2"], sharex=True, sharey=True) # Share x and y axis
>>> plt.show()

Testl Test2

2.00 1
1.75 A
1.50 +
1.25 -
1.00 +
0.75 A
0.50 1
0.25 1
0.00 - .

Gl HEIRAT, dho fdo aRTsHr



Multiple features in one plot

=>> df[["Test1l", "Test2", "Test3"]].plot.hist() # Note slicing is performed on df itself
>>> plt.show()

2.00 -

L13

= = el

| | fd Ln

Ln o LN =
L | [ i

Frequency

0.50 -~

0.25 -

0.00 -

Hoild $16IRAT, Fo [do RIS




Multiple features in one plot

=>> df[["Test1l", "Test2", "Test3"]].plot.hist(alpha=0.4) # Plot at 40% opacity
>>> plt.show()

2.00 - B Testl

Test2
. Test3

1.5 8.0 8.5 9.0

Hoild $16IRAT, Fo [do RIS



Plotting DataFrame Columns using DataFrame plot () Method

>>> df.plot(kind="hist")
>>> plt.show()

4.0 1 mmm Age

B Testl
BN Test2
BEE Test3

Frequency
=ooE NN W W
o W o wv o W

o
w
1

o
o
|




Histogram using single/multiple column

>>> df[['Age']].plot(kind="hist',bins=[0,5,10,15,20, 25],rwidth=0.8)
>>> plt.show()

L
L

Frequency

(L]
i

Gl HEIRAT, dho fdo aRTsHr



Example

Solution

Assignment

Using previous dataframe dfS, write the command to create following histograms:
(a) Crete a histogram plot to show Total Marks

(b) Create a histogram plot to show Total Marks with bins 100.

(c) Create a histogram plot to show Total Marks with bins [400,420,440,460,480,500].

For data: dfA = pd.read_csv('E:/IPSource_XII/IPXIIChap03/5td7.csv')
Assume that the following modules are imported.
import pandas as pd
import matplotlib.pyplot as plt
(a) dfA = dfA.sort_values(by="Total Marks')
plt.show()
(b) dfA.hist(column="Total Marks", bins=200)
plt.show()
(c}) dfA.hist(column="Total Marks", bins=[400,420,440,460,480,500])
plt.show()
Or
dfA[['Total Marks']].plot(kind="hist',bins=[400,420,440,460,480,500])
plt.show()

olld #GIRAT, sho fdo TRTEh
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