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Python programming language ¢ pandas

e OG’.)E{I’.):
Python programming Ianguage ¢ Data q_p ssogoo ccleok E) cx?oooo oa@ pandas package ¢ syntax qp: o?
EOGOQ{P @C OOO)GC 0O0C: GHC' ﬂC @(X)’.) OD&II

8800503¢ install c9Scon:00p3 pandas version o3 28c3cy|¢

In [1]: import pandas as pd
print (pd.__version_ )

0.24.2

<

pandas of?:sﬁs'acgog 0339503&? 36p4y: (dependencies) sao:d?m% @o%cﬁ print Q?SQC?)cgjc

In [2]: # Print all pandas dependencies
print (pd.show_versions (as_json=True))

{'system': {'commit': None, 'python': '3.7.3.final.0', 'python-bit
s': 64, '0OS': 'Windows', 'OS-release': '7', 'machine': 'AMD64', 'p
rocessor': 'Intel64 Family 6 Model 78 Stepping 3, GenuinelIntel', '
byteorder': 'little', 'LC_ALL': 'None', 'LANG': 'None', 'LOCALE':

'None.None'}, 'dependencies': {'pandas': '0.24.2', 'pytest': '4.3.
1', 'pip': '19.0.3', 'setuptools': '40.8.0', 'Cython': '0.29.6', '
numpy': '1.16.2', 'scipy': 'l.2.1', 'pyarrow': None, 'xarray': Non
e, 'IPython': '7.4.0', 'sphinx': '1.8.5', 'patsy': '0.5.1', 'dateu
til': '2.8.0', 'pytz': '2018.9', 'blosc': None, 'bottleneck': '1l.

2.1', 'tables': '3.5.1', 'numexpr': '2.6.9', 'feather': None, 'mat
plotlib': '3.0.3', 'openpyxl': '2.6.1', 'xlrd': '1.2.0', 'xlwt': '
1.3.0', 'xlsxwriter': '1.1.5', '"lxml.etree': '4.3.2', 'bs4d': '4.7.
1', "html51ib': '1.0.1', 'sglalchemy': '1.3.1', 'pymysgl': None, '
psycopg2': None, 'jinja2': '2.10', 's3fs': None, 'fastparquet': No
ne, 'pandas_gbqg': None, 'pandas_datareader': None, 'gcsfs': None}}

None

puen- 'pymysgl': None I 'pymysql oaé None @ogc;@oo@é mysq|l §(§03(739$503é39q3qp: pandas ¢

ocapSe0:&E0li 3ad:(gje3olm 'pymysql' o install coSeolepSu

list 03696 1| NUMpY array 0>69¢ 936005 dict c06q¢ pandas series 069

BlegScdaqc

In [3]: # Input
import numpy as np
a_list = list ("abcdefg")
numpy_array = np.arange(l, 10)
dictionary = {"A": 0, "B":1, "C":2, "D":3, "E":5}
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a_list = list("abcdefg") (¢ list 0x6g00p5ea00n500pS1

numpy_array = np.arange(l, 10) @é numpy array OOOSQOOéGGOOOrS:DéII

2 of 30

dictionary = {"A": 0, "B":1, "C":2, "D":3, "E":5} @5 dictméqméemcﬁwéu

In [4]: a_list

Out[4]: ['a', 'b', 'c', 'd', 'e', 'f', 'g']

In [5]: numpy_array

Out[5]: array([1l, 2, 3, 4, 5, 6, 7, 8, 91)

In [6]: dictionary

OQut[e6]: {'A': 0, 'B': 1, 'C': 2, 'D': 3, 'E': 5}
pd.Series (a_list) (g€ listo3 pandas series 0269 (66 e[go:00p51

In [7]: seriesl = pd.Series(a_list)
print (seriesl)

oUW N PO
Q rHh 0 Q Q0 0O W

dtype: object

pd.Series (numpy_array) (¢¢ numpy_array o pandas series 0363 3(g6 ¢[gaS:a0p51

In [8]: series2 = pd.Series (numpy_array)
print (series?2)

O J o U W NP O
OW 0O J o U b WK

dtype: int32

pd.Series(dictionary) (s dictionary o3 pandas series 0269 a2(66 e[go:005H
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In [9]: series3 = pd.Series(dictionary)
print (series3)

HOQm®
OoWwN R o

dtype: into64

series ooo:szesﬁ index "lP oQ <;mdex of a series) oQ dataframea)
em5050653(686 e[gac:adedayé

(To convert the index of a series into a column of a dataframe)

0000e § 90 a ? 4 3908 39(57(\)0 GQ(DG‘PQP Of]OCOD& list U)O)? E) Q?OOD@II

qoooo 025 ssoosao)acfédgm.? qp cﬂocoa@ numpy array oomqooaeaoomoaau

<

dictionary o>6900p5ea000500p51 o3 dictionary o3 pandas series 036§ (g6 e[goc:o0pS1

le]

In [10]: # input
mylist = list ('abcedfghijklmnopgrstuvwxyz"')
myarr = np.arange (26)
mydict = dict (zip(mylist, myarr))
ser = pd.Series (mydict)
print (ser[:5])

O ® Q O W
S w Nk o

dtype: int64

‘?é:(J)"?ll:@é E:)lc\?ﬁgéooéu oooe@é: DataFrame or‘?> a'?:ooé«?é:
pandas series rfi DataFrame 39@903 s@oé:méu o§s§oor§ index orc?’ reset (\?(C)ODéII
.reset_index () 80?565 ser_df Orcé print @é @é(ﬂll

3 0f 30

o

26036 PdOREPYP: o']ocoaa list .§\c.: 025 sgoosamaogooooc? qp: ohlocoaa numpy array orc?’ zip() @Q
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In [11]: # solution 1 using DataFrame
ser_df = pd.DataFrame (ser)
ser_df.reset_index ()

Out[1l1l]:

index 0

0 a o0
1 b 1
2 c 2
3 e 3
4 d 4
5 f 5
6 g 6
7 h 7
8 i 8
9 i 9
10 k 10
1 I 1
12 m 12
13 n 13
14 o 14
15 p 15
16 q 16
17 r 17
18 s 18
19 t 19
20 u 20
21 v 21
22 w 22
23 x 23
24 y 24
25 z 25

qogooc?é: SerO’c?> to_£frame () @é DataFrame @E:séegnéza)éll O§G§O<TS .reset_index () E:sé
index o3 reset coGoopSii
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In [12]: # using pandas to_frame ()

ser_df = ser.to_frame () .reset_index ()
ser_df
Out[1l2]:
index 0
0 a o0
1 b 1
2 c 2
3 e 3
4 d 4
5 f 5
6 g 6
7 h 7
8 i 8
9 i 9
10 k 10
11 I 1
12 m 12
13 n 13
14 o 14
15 p 15
16 g 16
17 r 17
18 s 18
19 t 19
20 u 20
21 v 21
22 w 22
23 x 23
24 y 24
25 z 25

series qp:03 ¢olé:q) DataFrame oo69a3(eoe(0oc:03(s¢: (to combine many
series to form ada aframe)

(o]

ser1 §¢ ser2 o3 dataframe 0269 3(goe(grC:00903 cwS[goon:00pd1 sert §§ ser2 oopdesoaddo’
2a0a53¢ 605(g(8:(gda0pSH
In [13]: # input

serl = pd.Series(list ('abcedfghijklmnopgrstuvwxyz"'))
ser2 = pd.Series(np.arange (26))

< S S
GOXDC:C0MS

50f 30
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< S-S
GOOOC:OOOOE)Q‘?';.

6 of 30

0o06§p5: - DataFrame o3 03:a0p5pS: serl &¢ ser203 DataFrame sa(gd e{gac:o0pSi ddesnod index o3
reset apSoopSi

In [14]:

Out[1l4]:

30308pS: dictionary 0>69(9d
dictionaryooogszsg@og ooésaoo

In [15]:

Out [15]:

003004p5: - Pandas series §6903 concatenate coSg) dataframe sa(gde(goc:o0p8¢p5: 1

In [1l6]:

Out[l6]:

# using pandas DataFrame

ser_df =

pd.DataFrame (serl,

ser_df.head()

index

0 0

A WDN
A W N

# using pandas DataFrame with a dictionary,

the column

ser_df =

<

[N
(0]

ser_df.head (5)

coll col2
0 a 0
1 b 1
2 c 2
3 e 3
4 d 4

ser2) .reset_index ()

[0095[8:¢ DataFrame o3 efgoc:00p3405:1
§§93¢ 8808|0503 emSad §06p5qp:a3 co:&aoa

pd.DataFrame ({"coll":serl,

# using pandas concat

ser_df =

ser_df.head()

L) w N
(]
~ w N

"col2":ser2})

pd.concat ([serl, ser2], axis = 1)

gives a specific name to

pandas_part_One
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series 026930: §2695 assign coSa3ag|€ (To assign name to the series’
index)

Give a name to the series ser calling it ‘alphabets’.

In [17]: # input
ser = pd.Series(list ('abcedfghijklmnopgrstuvwxyz"'))

ser.rename ("alphabets") E:sé q;oaécs@oé:ooéu

In [18]: # using series rename method
ser.rename ("alphabets")

Out[1l8]:

O J oy U W NP O

)
=)

NNNMNNMNNRPR R R R R R PR
B WN R OWOo-Jo U W
NNK X s cdnBsQT OB 3HFHFFUKFEDTQHHOOODOQO W

N
ul

Name: alphabets, dtype: object

series attribute OQO 39:)?@@ m@o:@eéméqo@ assign oeﬁoaéu

7 of 30 emoé:ooo%gg§ pandas_part_One
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In [19]: # using series attribute
ser.name = "other_ name"
ser

Out[1l9]:

O J oy U W NP O

)
= o

NDNMNMNMNNR R R RPR PR PP
W NDE O W OowWwJo U b W
NNK X s < cocdnrhrs Q0O B3 HAFWWRHE DSQHUQOD QO W

N
(&)}

Name: other_name, dtype: object

ser2 o3¢ eoloCaopd serl ade item qp: o3 eg:gSc3ay|€ to get the items of

series A'not presentin series'B

In [20]: # input
serl = pd.Series([1, 2, 3, 4, 5])
ser2 = pd.Series([4, 5, 6, 7, 8])

In [21]: serl[~serl.isin(ser2)]
out[21]: 0 1

1 2

2 3

dtype: int64

ser1 §<§ ser2 §c§qoc€2:og§ :7'?39[;903 ecﬂoéooé 08$:q|o:or$ ogcf?’cglé
to get the items not common to both series A and series B? sert ¢ ser2 o3og¢ §oops item qp: 32505

§69005:03¢ odm(9d 6cloaopy sert ¢ item gp: @2:cd:4¢ ser2 ¢ item qp: 30:09:03 ce5(0qs (Get all

items of ser1 and ser2 not common to both)

comC:co 0'398$ pandas_part_One
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In [22]:

# input
serl = pd.Series([1, 2, 3, 4, 5])
ser2 = pd.Series([4, 5, 6, 7, 8])

0006§p5: - pandas §p5:

In [23]:

Out[23]:

# using pandas

a_not_b = serl[~serl.isin(ser2)]

b_not_a = ser2[~ser2.isin(serl)]
a_not_b.append (b_not_a, ignore_index = True)
0 1

1 2

2 3

3 6

4 7

5 8

dtype: inté64

303008pS: - numpy union and intersection

In [24]:

Out[24]:

9 of 30

# using numpy union and intersection

ser_u = pd.Series(np.unionld(serl, ser2))
ser_i = pd.Series (np.intersectld(serl, ser2))
ser_u[~ser_u.isin(ser_i)]

0
1
2
5
6
7

O J o w N

dtype: inté64

9 of 30
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< S~ S
GOOOC:OOOOE)Q‘?';.

10 of 30

numeric series ooo%qq minimum, 25th percentile, median, 75th, and max

qPeg§S:

(to get the minimum, 25th percentile, median, 75th, and max of a numeric series)

In [25]:

25% 25%

25% 25%

I

smallest 50th lar?est
value 25th  percentile  75th value
(minimum) percentile percentile (maximum)
First Quartile Third Quartile 100th
(Qy) (Q3) percentile

# input

state = np.random.RandomState (100)
ser = pd.Series(state.normal (10, 5, 25))

owe§é:- pandas q,é:

In [26]:

Out[26]:

# using pandas
ser.describe ()

count 25.000000
mean 10.435437
std 4.253118
min 1.251173
25% 7.709865
50% 10.922593
75% 13.363604
max 18.094908

dtype: floaté64

q08w§é: - numpy §é: ) sgo:oaoanog?o 88@{(73§5oo(7303é percentile 0% e@@%éméu

In [27]:

Oout[27]:

# or using numpy
np.percentile (ser,

array ([ 1.25117263,
083 1)

g

= [0, 25, 50, 75, 1001])

7.70986507, 10.92259345,

13.36360403,

18.0949

pandas_part_One
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. N [y C ¢c o¢ C o O C < oc c O
series o0opC olodesao ) ooq,:oooo.?:o)sﬁ o’]ocoog 39@9 3266320
oSc\?cch(to get frequency counts of unique items of a series

Calculate the frequency counts of each unique value ser.

In [28]: # input
ser = pd.Series(np.take(list ('abcdefgh'), np.random.randint (8, size=
30)))
ser

out [28]:

O J oUW DN RO

)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
dtype: obiject

O QO HHQ O QBT OOHRKDTODQOODOTV»”Q 0WQH»Q QMO

.value_counts () Ofc?) 39:)?@[@ G(ﬁ@%éwéll

In [29]: ser.value_counts{()

out[29]:

O OQ ® T Q O Hh
N W WD DD D oY

dtype: int64

11 0f 30 Gmoé‘:ooogggfé pandas_part_One
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< S~ S
emoc:oomggﬁl

< <

'] Q ¢ 0o¢ 0 y O I
396”0.@.0 OCQ’)£ (g) :&0(? (’QOOO GOO[;)[S): O‘{|§CD§GHOCQ Other &2&)8
0m00:09:(6¢ Pe5Ted: §oy|C

To keep only top 2 most frequent values as it is and replace everything else as ‘Other. From ser, keep the
top 2 most frequent items as it is and replace everything else as ‘Other’.

In [30]:

Out[30]:

# input

np.random.RandomState (100)

ser = pd.Series (np.random.randint (1, 5, [12]))
ser

O J oy U W NP O

O

10
11
dtype: int32

WKL & WDNDNDDNDWDNDDRE WW

o o ¢

08$:ooogc\°?:o%sﬁ »[0S3Sm Gqsgogﬁ eégﬂ o']oaéor? 20¢)$ value_counts (ﬁof?:@: sgqp:eﬁ'?:(r%c%:

¢ o¢

Jed:080900051 ~ser.isin 03 ad:q) filter cpGoopSit 0§ 03§:4q:03 Other a3(6d assign cpSoopSi

In [31]:

Out[31]:

numeric series 069303¢:Q 038:qp:03 2p8ag) (00)9g30y)E

ser.value_counts ()

ser[~ser.isin(ser.value_counts () .index[:2])] = 'Other'
ser

0 3
1 3
2 Other
3 Other
4 2
5 3
6 2
7 2
8 3
9 Other
10 Other
11 3

dtype: object

c

numeric series ooogeesgog&ﬁ <73$:qp:0% saésag_l (oo)oeg@: wqweéeo:wéu

Bin the series ser into 10 equal deciles and replace the values with the bin name.

12 of 30
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In [32]:

Oout [32]:

# input
pd.Series (np.random.random(20))

sSer =
Ser

0
1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19

dtype:

O O O OO OO OO O OO OO0 oOo oo o

.163777
.677096
.818741
.288003
.206756
.256575
.028243
.038997
.450959
.569541
.213448
.749240
.988077
.665560
.939130
.792236
.336676
.971509
.207075
.927101
floatoe4

equal-length buckets s

< S~ S
GOOOC:OOOOE)8§>.

equal-size buckets

pd.cut() pd.qcut()
£

o % o®®

® o] o

http://rfriend. tistory.com

13 of 30
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In [33]: pd.gcut(ser, g = 10
# we can also pass labels

q = [0,

', '1lo0t

.10,
labels=['1lst"',

h']

.20,

)

.30,
'2nd’',

< S~ S
GO)OC:OOO)E)gsﬁ

.40, .50, .60, .70, .80,

'3rd', '4th', '5th', 'eéth',

pd.qgcut (ser, g , labels)

Out[33]:

O J o U WINBE O

o)

10

11

12 1
13

14

15

16

17 1
18

19
dtype:
Categor
h < 10t

numpy array oo69
(to convert a numpy array to

2nd
7th
8th
4th
2nd
4th
1st
1st
5th
6th
3rd
7th
Oth
6th
9th
8th
5th
Oth
3rd
9th

category

ies
h]

(10, object):

o8 88 2c3

oo
a

[1st < 2nd < 3rd < 4th

Y

dataframe of given shape)

(%

14 of 30

'9th

7th < 8th < 9t

shape 303¢: dataframe oopSeson05cay)é
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In [34]: # input
ser = pd.Series (np.random.randint (1, 10, 35))
ser

Out[34]:

O J oy U W NP O

O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
dtype: int32

P W W WwWw-Jo0wowwwudowowJuJokRrrbsdDbdooWNMNE OWWOWDONdJIEFE B&DNDO

series 903 row 7 § §¢ can5ad 5 cloops dataframe m3(66 e[go:ad20p51 Reshape the series ser into a
dataframe with 7 rows and 5 columns

numpy §pS:

15 of 30 emoé:ooo%gg§ pandas_part_One
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In [35]:

Out [35]:

pandas $pS:

series ooogszo?)@o e@ocﬁec&ﬁ$: (Q)[czsogooé item &) G§€p0$ oSc\%cglc

< S~ S
GOOOC:OOOOE)gsﬁ

# using numpy
pd.DataFrame (np.array (ser) .reshape (7, 5))

012 3 4
092 417
17 6 4 9 3
2 81 2 3 6
36 4418
4 757 9 3
55 45 8 8
6 7 9 9 3 1

c

(to find the positions of numbers that are multiples of 3 from a series)

In [36]:

Oout [36]:

In [37]:

Oout[37]:

16 of 30

# input

np.random.RandomState (100)

ser = pd.Series (np.random.randint (1, 5, 10))
ser

O 0 J o U1 WDNBE O
NP WA DNDDNDDNDBDNDDND

dtype: int32
# using the where clause
ser.where (lambda x: x%3 == () .dropna ()

7 3.0
dtype: floatéb4

16 of 30
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In [38]: # using numpy and reshape to get a pandas series
#pd.Series (np.argwhere (ser$3 == 0).reshape (4))

np.argwhere (ser%$3 == 0)

C:\Users\cnyuntk\AppData\Local\Continuum\anaconda3\lib\site-packag
es\numpy\core\fromnumeric.py:56: FutureWarning: Series.nonzero() i
s deprecated and will be removed in a future version.Use Series.to

_numpy () .nonzero () instead
return getattr (obj, method) (*args, **kwds)

Out [38]: array([[7]], dtype=int64)

series 0063 & 05¢05000:0p3es e item qp:0d cooSuradag)é

(to extract items at given positions from a series) ser ¢ esepqp:clocoops list Sg(es item gpza3
00050920051 Access cpGoopSi (From ser, extract the items at positions in list pos.)

In [39]: # input
ser = pd.Series(list ('abcdefghijklmnopgrstuvwxyz"'))

pos = [0, 4, 8, 14, 20]

loc(location) 03 ad:6) coo50p20p51 Access caGaopSil

In [40]: # using loc
ser.loc[pos]

Out [40]: O a
4 e
8 i
14 o
20 u

dtype: object

.take (pos) 03 ad:g) G050 Access coSaopS Il

In [41]: # using series take
ser.take (pos)

Out[41]: O a
4 e
8 i
14 o
20 u

dtype: object

On

series §6903 ealca3os(vertically) codg) dataframe (010983
BdOYP: c\?m(horlzooially)oooq datafra%e [o19 °c$q[:cl§(\? A

In [42]: # input
serl = pd.Series(range(5))
ser2 = pd.Series(list ('abcde'))

17 of 30 emoé:ooo%gg§ pandas_part_One



pandas_part_One emoé:oo&igg% 18 of 30

serl.append (ser2) serl ooo? ser2 op oooooé[c_’%: colé °oaéu ooogc?é:m:@é append C\?(SE:

eol&:a0p51

In [43]: # vertical
serl.append (ser?2)

Out[43]:

B W NRFR OB WNDNRO
O QO QOO b wNPFr o

dtype: object

ser1 §¢ ser2 of concat (§: eulC:oopSu sert &¢ ser2 o3 concat (§: eolé:00p51 concat crSoopdeasl
c0lE:c8a0p3 axis 03 ggoeo:qpopdi eaoodeode0:ay)C default axis = 0 [gda0pS axis = 0 00pS ealéaod
@éem(gsoqégmé”

axis = 0 e3l¢a305 [9desmev]C:o0ps BovpSen data frame o3¢ row 3a0o4: 0SBz coeant colé:0p5N

In [44]: # or using pandas concat and axis = 0
pd.concat ([serl, ser2], axis = 0)

Out[44]:

B WNRFR O WNDNRO
O QO Q OO b whkr o

dtype: object

< 9 <

axis = 1 :Da sgcqp C\?(D ESO)GS’BOCGO']C Oball axis = 1 SQC\IP C\?(Y.) E:SO)GS’BOCGO']C OD& G‘QOD&?’) data

frame 030 G(DOC\) 39030)({[’3 (D(S(IE QO0E320C GO']C OD@II

18 of 30 Gmoézoooggg§ pandas_part_One
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In [45]: # horizontal
pd.concat ([serl, ser2], axis = 1)

Oout [45]:

H WD
A~ W N
o

ser] G ser2 §69§a3 3§05 ser2 a3 0g¢ vlocoopy ser item gp:an
rp3qaPeg g DGy

to get the positions of items of series ser1 in another series ser

In [46]: # input
serl = pd.Series([10, 9, 6, 5, 3, 1, 12, 8, 13])
ser2 = pd.Series([1, 3, 10, 13, 7, 41)

oooe ser2 ad¢n oloy serl item qp:

In [47]: serl[serl.isin(ser2)]

Oout[47]1: O 10
4 3
5 1
8

o O <

ser2 o3¢n oloy serl item eope), 0opS§epesepod Scdayé

In [48]: # get's the index, but it's sorts the index
list (serl[serl.isin(ser2)].index)

Out[48]: [0, 4, 5, 8]

In [49]: # input

truth = pd.Series(range (10))
pred = pd.Series(range(10)) + np.random.random(10)

0006§p5: - NUMPY §05:

In [50]: # using numpy
np.mean ( (truth-pred) **2)

Out [50]: 0.46142319402234194

19 of 30 emoé:ooo%gg& pandas_part_One
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303008p5: - sklear metrics §p5:

In [51]: # using sklear metrics
from sklearn.metrics import mean_squared_error
mean_squared_error (truth, pred)

Out [51]: 0.46142319402234194

oocx?:oo&\}:@ oooedé: saogspor% 39@:00(\'2:39[(395 e[c}oé:cf?’qlé

Change the first character of each word to upper case in each word of ser.

In [52]: # input

ser = pd.Series(['just', 'a', 'random', 'list'])
ser
out[52]: O just
1 a
2 random
3 list

dtype: obiject

0coe§p5: python string method

20 of 30

In [53]: # using python string method title() Assumes we only encounter strin
g in the 1list
[i.title() for 1 in ser]

Oout[53]: ['Just', 'A', 'Random', 'List']

30308pS: - lambda §pS:

In [54]: # using lambda
ser.map (lambda x: x.title())

Oout[54]: 0 Just
1 A
2 Random
3 List
dtype: object
U)Ug(D§é:
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In [55]: # other solution
ser.map (lambda x: x[0] .upper() + x[1:1)

Out [55] 0 Just
1 A
2 Random
3 List

dtype: object

(*]

ma}:ooogd?:ogé o']oéooé: PP 390613908(73(73 ooc\%cgé

to calculate the number of characters in each word in a series?

In [56]: # input

ser = pd.Series(['just', 'a', 'random', 'list'])
<
O(DG§8:
In [57]: # using list comprehension
[len (i) for i1 in ser]
Out [57]: T[4, 1, 6, 4]
(") <,
:Eoooo..r?e.
In [58]: # using series map
ser.map (len)
Oout[58]: 0 4
1 1
2 6
3 4
dtype: int64
o) S
O)CD(DE';&:

In [59]: # using series apply
ser.apply (len)

Oout[59]:

w N P O
ooy b

dtype: inté64

38:0509:088:())0d:6N (90:40:51051 0J(80:40:50503§: 60 @§005000
(8028029105

Difference of differences between the consequtive numbers of ser.
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In [60]:
In [61]:
Out[61l]:

series of date-strings 006903 timeseries 3(3603 c(0o¢:c3c8ay|¢

< S~ S
GOOOC:OOOOE)Q%

# input

ser = pd.Series([1, 3, 6, 10, 15, 21, 27, 351])
# Desired Output

# [nan, 2.0, 3.0, 4.0, 5.0, 6.0, 6.0, 8.0]

# [nan, nan, 1.0, 1.0, 1.0, 1.0, 0.0, 2.0]

# using pandas diff ()

ser.diff (periods = 1) .tolist ()

ser.diff (periods = 1) .diff (periods = 1) .tolist ()

[han, nan, 1.0, 1.0, 1.0, 1.0, 0.0, 2.0]

to convert a series of date-strings to a timeseries

In [62]:
In [63]:
Out [63]:

# input

ser = pd.Series(['01] Jan 2010', '02-02-2011",
'20120303', '2013/04/04', '2014-05-05",

T12:20'1)

# Desired Output

# 0 2010-01-01 00:00:00

# 1 2011-02-02 00:00:00

# 2 2012-03-03 00:00:00

# 3 2013-04-04 00:00:00

# 4 2014-05-05 00:00:00

# 5 2015-06-06 12:20:00

# using pands to_datetime
pd.to_datetime (ser)

# using dateutil parse
from dateutil.parser import parse
ser.map (lambda x: parse (x))

0 2010-01-01 00:00:00
1 2011-02-02 00:00:00
2 2012-03-03 00:00:00
3 2013-04-04 00:00:00
4 2014-05-05 00:00:00
5 2015-06-06 12:20:00
dtype: datetime64[ns]

22 of 30

'2015-06-06

series of datg strings 8 d%y of month | week nhumber | day of year §<§ day of

week 0209503 6[0oc:cag|C

to get the day of month, week number, day of year and day of week from a series of date strings
Get the day of month, week number, day of year and day of week from ser.
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In [64]: # input
ser = pd.Series(['01 Jan 2010', '02-02-2011', '20120303', '2013/04/0

4'1
'2014-05-05"', '2015-06-06T12:20"'1])
# Desired output
# Date: [1, 2, 3, 4, 5, 6]
# Week number: [53, 5, 9, 14, 19, 23]
# Day num of year: [1, 33, 63, 94, 125, 157]
# Day of week: ['Friday', 'Wednesday', 'Saturday', 'Thursday', 'Mon

day', 'Saturday']

In [65]: # day
pd.to_datetime (ser) .dt.day.to_list ()

Out[65]: [1, 2, 3, 4, 5, 6]

In [66]: # week
pd.to_datetime (ser) .dt.week.to_list ()

Out[66]1: [53, 5, 9, 14, 19, 23]
In [67]: # another method

In [68]: # another method
pd.to_datetime (ser) .dt.weekofyear.to_list ()

Out[68]: [53, 5, 9, 14, 19, 23]

In [69]: # day of year
pd.to_datetime (ser) .dt.dayofyear.to_list ()

Oout[69]: [1, 33, 63, 94, 125, 157]

In [70]: # day of week in words
week_dict = {0:"Monday", 1l:"Tuesday", 2:"Wednesday",

3:"Thursday", 4:"Friday", 5:"Saturday", 6:"Sunday"}
pd.to_datetime (ser) .dt.dayofweek.map (week_dict) .to_list ()

Out [70]: ['Friday', 'Wednesday', 'Saturday', 'Thursday', 'Monday', 'Saturda
v']

In [71]: # another method
pd.to_datetime (ser) .dt.weekday_name.to_list ()

Out[71]: ['Friday', 'Wednesday', 'Saturday', 'Thursday', 'Monday', 'Saturda
y'l]

1. How to convert year-month string to dates corresponding to the 4th day of the month?

Change ser to dates that start with 4th of the respective months.
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In [72]:

out[72]:

In [73]:

Oout[73]:

1. How to filter words that contain atleast 2 vowels from a series?

< S~ S
GOOOC:OOOOE)8§>.

# input

ser = pd.Series(['Jan 2010"',

rrir

Desired Output

0 2010-01-04
1 2011-02-04
2 2012-03-04
dtype: datetimeb64[ns]

"\nDesired Output\n\no0 2010-01-04\n1l
4\ndtype: datetime64[ns]\n\n'

# solution using parser
from dateutil.parser import parse
ser.map (lambda x: parse('04 ' + x))

# another solution

from dateutil.parser import parse
# Parse the date

ser_ts = ser.map(lambda x: parse(x))

# Construct date string with date as 4
ser_datestr =
stype ('str') + '-' + '04'
# Format 1it.

[parse (1) .strftime ('$Y-%m-%d")

['2010-01-04', '2011-02-04",

From ser, extract words that contain atleast 2 vowels.

In [74]:

Out[74]:

# input

ser = pd.Series(['Apple', 'Orange',

rr

Desired Output

0 Apple
1 Orange
4 Money
dtype: object

rr

'\nDesired Output\n\n\nO0
e: object\n'

Apple\nl

'Feb 2011,

ser_ts.dt.year.astype('str') + '-'

'Plan',

'Mar 2012'])

2011-02-04\n2

for i in ser_datestr]

'2012-03-04"]

'Python',

Orange\n4
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+ ser_ts.dt.month.a

'Money'])

Money\ndtyp
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In [75]:

Out [75]:

< S~ S
GOOOC:OOOOE)g%

# using nested loops

vowels = list ("aeiou")
list_ = []
for w in ser:

c =20

for 1 in list(w.lower()):
if 1 in vowels:

c +=1
if ¢ >= 2:
print (w)

list_.append (w)

ser[ser.isin(list_)]

# another solution using counter

from collections import Counter

mask = ser.map (lambda x: sum([Counter(x.lower()) .get (i,

list ('aeiou')]) >= 2)
ser [mask]

Apple
Orange
Money

0 Apple
1 Orange
4 Money
dtype: obiject

1. How to filter valid emails from a series?

0)

25 of 30

for i in

Extract the valid emails from the series emails. The regex pattern for valid emails is provided as

reference.

In [76]:

Oout[76]:

25 of 30

'rameses@egypt.com

# input

emails = pd.Series(['buying books at amazom.com',

', 'matt@t.co', 'narendra@modi.com'])

pattern ='[A-Za-z0-9._%+-]1+Q[A-Za-z0-9.-]1+\\.[A-Za-z]{2,4}"

rr

Desired Output

1 ramesesf@egypt.com
2 matt@t.co
3 narendra@modi.com

dtype: object

rr

'"\nDesired Output\n\nl rameses@egypt.com\n2
o\n3 narendra@modi.com\ndtype: object\n'

matt@t.c

pandas_part_One



pandas_part_One emoé:oo&igg% 26 of 30

In [77]: # using powerful regex
import re
re_ = re.compile(pattern)
emails|[emails.str.contains (pat = re_, regex = True) ]

# other solutions

pattern ='[A-Za-z0-9._%+-]+@[A-Za-z0-9.-1+\\.[A-Za-2z]{2,4}"
mask = emails.map (lambda x: bool (re.match (pattern, x)))
emails[mask]

# using str.findall
emails.str.findall (pattern, flags=re.IGNORECASE)

# using list comprehension
[x[0] for x in [re.findall (pattern, email) for email in emails] if 1
en(x) > 0]

Out[77]: ['rameses@Regypt.com', 'matt@t.co', 'narendra@modi.com']

grouped by series (¢¢ series qp:03 §(0:(8: mean 0>§8:qp(s¢:

to get the mean of a series grouped by another series
‘apple'l 'banana' ‘carrot’ ©20p50303 grouped by series (¢¢ series gp:od 3(99:(3: 0269q)C:8&) mean

S

In [78]: # doesn't incluide the upper limit

fruit = pd.Series (np.random.choice(['apple', 'banana', 'carrot'], 1
0))

fruit

weights = pd.Series(np.linspace(l, 10, 10))

weights

#print (weights.tolist ())
#print (fruit.tolist ())

rr

Desired output

# values can change due to randomness

apple 6.0
banana 4.0
carrot 5.8

dtype: floaté64

rr

Out [78]: '\nDesired output\n\n# values can change due to randomness\napple
6.0\nbanana 4.0\ncarrot 5.8\ndtype: float64\n'
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In [79]: # using pandas groupby
df = pd.concat ([fruit, weights], axis = 1)
df
df.groupby (0) .mean ()

# use one list to calculate a kpi from another
weights.groupby (fruit) .mean ()

Out [79]: apple 3.0
banana 4.0
carrot 7.2

6

dtype: floaté64

N Q . . C C
series §03 ¢ euclidean distance ogoo@c.

to compute the euclidean distance between two series Compute the euclidean distance between series
(points) p and q, without using a packaged formula.

series 0903? ogé point p oo$$:o']o§oaéu c;§oor§ series ooo%e? ogé point q oo$$:o']o§oaéu point p §\c§ q o%sﬁ
euclidean distance o3 packaged qp:¢ formula o3 ©23:93 0g05(s¢:

In [80]: # Input
p = pd.Series([1, 2, 3, 4, 5, 6, 7, 8, 9, 101)
g = pd.Series([10, 9, 8, 7, 6, 5, 4, 3, 2, 11)

I

Desired Output

18.165
rri
Out [80]: '\nDesired Output\n\nl8.165\n’
In [81l]: # using list comprehension
suma = np.sqgrt(np.sum([(p - q)**2 for p, g in zip(p, 9)]1))
suma

# using series one to one operation
sum((p — q) **2)**.5

# using numpy
np.linalg.norm(p—q)

Out[81]: 18.16590212458495

numeric series c>69¢o local maxima (or peaks) gp:03 goeg(sé:

to find all the local maxima (or peaks) in a numeric series?
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In [82]: # input
ser = pd.Series([2, 10, 3, 4, 9, 10, 2, 7, 31)

rrir

Desired output

array ([1, 5, 7])

rr

Out [82]: '\nDesired output\n\narray([1, 5, 7])\n’

In [83]: # using pandas shift
local _max = ser[(ser.shift(l) < ser) & (ser.shift(-1) < ser)]
local _max.index

# using numpy

dd = np.diff(np.sign(np.diff (ser)))
dd

peak_locs = np.where(dd == -2)[0] + 1
peak_locs

Out[83]: array([1l, 5, 7], dtype=int64)

le]

string oo 390356: e orSee?ooé (missing)spaces qy:322: 39§é:an'?:o']o§ooé
celonlye (Tolkc=T e e oH 1o

)

to replace missing spaces in a string with the least frequent character? Replace the spaces in my_str with
the least frequent character.

In [84]: # input
my_str = 'dbc deb abed ggade'

rr

Desired Output

"dbccdebcabedcggade' # least frequent is 'c!

rrir

Out [84]: "\nDesired Output\n\n'dbccdebcabedcggade' # least frequent is 'c
v \1’1"
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In [85]:

< S~ S
GOOOC:OOOOE)Q‘?';.

# using Counter
from collections import Counter

my_str_ = my_str

Counter_ = Counter(list (my_str_.replace(" ", "")))
Counter_

minimum = min (Counter_, key = Counter_.get)

print (my_str.replace(" ", minimum))

# using pandas
ser = pd.Series(list (my_str.replace(" ", "")))
ser.value_counts ()

minimum = list (ser.value_counts () .index) [-1]
minimum

print (my_str.replace(" ", minimum))
dbccdebcabedcggade

dbccdebcabedcggade
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‘2000-01-01’ elcrgg ogoé: TimeSeries 0003630$08:[§3 oe§e§,q|o:3303<73 random
number QP2 20590560:(3C:

to create a TimeSeries starting ‘2000-01-01’ and 10 weekends (saturdays) after that having random

numbers as values

In [86]:

Out [86] :

rrir

Desired Output
values can be random

2000-01-01
2000-01-08
2000-01-15
2000-01-22
2000-01-29
2000-02-05
2000-02-12
2000-02-19
2000-02-26
2000-03-04

rr

Y Oy WO BN N N 0 =

'"\nDesired Output\nvalues can be random\n\n2000-01-01
1-08 1\n2000-01-15 8\n2000-01-22 4\n2000-01-29
-02-05 2\n2000-02-12 4\n2000-02-19 9\n2000-02-26
00-03-04 6\n'

4\n2000-0
4\n2000
6\n20
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In [87]:

Out [87]:

emoé:oo&igg% 30 of 30

dti = pd.Series(pd.date_range('2000-01-01"', periods=10, fregq='W-SAT
"))
random_num = pd.Series([np.random.randint (1, 10) for i in range (1

01

df = pd.concat ({"Time":dti, "Numbers":random_num}, axis = 1)
df

# for more about time series functionality
# https://pandas.pydata.org/pandas—docs/stable/user guide/timeserie
s.html#timeseries—-offset—-aliases

# another solution just using pandas Series

ser = pd.Series (np.random.randint (1,10,10), pd.date_range ('2000-01-0
1', periods=10, freg='W-SAT'))

ser

2000-01-01
2000-01-08
2000-01-15
2000-01-22
2000-01-29
2000-02-05
2000-02-12
2000-02-19
2000-02-26
2000-03-04 7

Freq: W-SAT, dtype: int32

O P J U1 00 00N W L
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