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3 1. Jupyter 227
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3 2. Pandas 27}




Pandas

* Pandast NumPy Ih7|X| & 7|2t 2 BH=0{ 4

» Pandas®| Series@f DataFrame 24 A= NumPy Hi € T+ =& 7|BI2 = &

» QIE A= OO 2] 1A+ Bl 2 FEH R Series 24 K| M|S

« 0 20| 20| & CEAHA B @ 2 M DataFrameO|2t= 28 Q2 Atz X H|S
» DataFrame O 2] 7}X| EFRC| H|O|H & 712 &= UL, OO =& = 5| &=

» Pandas= 20| 20| &2 H|0|H & fl¢t He|et AEE|X| QHI[0O| A5 HS

« G|O|E{H|O| A T2 YQIT ot AT EAIE T2 AFEXIO|A 23 228 jo|F)
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pandas |47
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Pandas O| 2 00

Pandas = numprf pandas o 7| X| H™

Pandas O| &

import numpy as np
import pandas as pd

np.  version_

.
VErs10n
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3 3. Pandas Series




Pandas Series ZH 4|

Pandas Series 24 A|

zeries

5]: =eries

zeries

Lo I B T v T T T >

- pd.Series([@.1, 0.4, 8.2, 8.6, 8.5, 9.8, 8.7])

b I = I L B« T S T O

: floated

values

array([0.1, 6.4, 8.2, 0.6, 6.5, 0.8, 2.7])

series.index

RangeIndex(start=0, stop=7, step=1)
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series[@]

d.1

series[2:4]

2 a.2
3 a.6
dtype: floated

series[1:-3]

1 @.4
2 a.z2
3 a.6

dtype: floated
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Pandas Series ZHA| TODE

series = pd.Series([@.1, ©.4, .2, 8.6, ©.5, 8.8, 08.7], series = pd.Series([@.1, ©.4, @.2, ©.6, ©.5, 8.8, 9.7],
index=['a', 'b', "c', 'd', 'e', 'T', "g']) index=[1, 4, 2, &, 5, 8, 7]}

[12]: =eries zeries
1z 8 8.1 1 a.1

b @.4 a B4

C a.2 2 0.2

d @.6 6 .6

e 8.5 g 0.5

i @.8 ) 6.5

g 8.7 7 a.7

dtype: floated dtype: floats4

series[ c’] series[5]

@.2 8.5
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Pandas Series ZHA| TODE

population = {"Seoul’:974138&1, population series['Busan']

'Busan’:3416918,

'Incheon’':2925%967, 3418915
"Dasgu’:2453041,
‘]ae;e?nl:1525849f population series['Daegu’:'Guwangju’ ]
Gwangju :1496172 - .
Daesgu 2453241
population series = pd.Series(population) Daejeon 1525840

Gwangju 1498172

population_series dtype: inté4d

Segul 27413581
Buszan 3415918
Incheon 2925057
Dasgu 2453841

Daejecn 1525549
Gwangju 1495172
dtype: inted
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Pandas Series ZHA| TODE

pd.Series([1, 2, 3, 4, 5]) pd.Series({2:'b", 1:'a’,

L
-

mM
e

M W 0T

CL W =

type: object

= LU 3 = &
LA s L P e

L

pd.Sseries({2:'b", 1:'a', 3:°'c'}, index=[2, 3])

dtype: inte4

pd.Series(5, index=['a', 'b", 'c']) < o
3 C
z 5 dtype: object
b 5
C 5

dtype: inte4d
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3 4. Pandas DataFrame




Pandas DataFrame ZHA| TODE

Pandas DataFrame F—HI‘H male = {'Seoul’:4757642,
'Busan’ : 1638933,
‘Incheon' :1472881,
‘Daegu” : 1218326,
'Daejeon’:765718,
"Gwangju':745122}

population = {"Seoul’:9741381,
"Busan® :3416918,
"Incheon’ : 2925967,
"Daegu’ : 2453841,
'Daejeon’ 11525849,
‘Gwangju’ :1496172} male

{'Seoul’: 4757842,
'Busan': 16880933,
'‘Incheon': 1472881,
'Dasgu’: 1218326,
'Dasjeon’: 765713,
"awangju': 745122}

population

{'Secul': 9741331,
"Busan': 3416913,
"Incheon': 2925967,
'Dasgu’: 2453841,
'Dasjeon’: 1525849,
"Gwangju': 1496172}
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Pandas DataFrame ZHA| TODE

female = { "Seoul’:4984229, korea = pd.DataFrame({'population’:population,
"Busan':1735285, ‘malz":male,
'Incheon’ :1453886, "female':femalel})

"Dasgu ' 11234715,
'Daejeon’ : 760131,

. .. korea
Guangju':751@58}

population male female
[(31]: female
Busan 3416918 1680933 1735985
[31]: {'Seoul’: 4984229,
‘Busan': 1735985, Daegu 2453041 1218328 1234715
"Incheon': 1453886,
'Dasgu’: 1234715,
‘Dasjeon’: 768131, Gwangju 1496172 745122 751050
"Gwangju': 75158}

Daejeon 1325849 765718 Te013

Incheon 2025967 1472081 1453886

Seoul 9741381 475742 4084229
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Pandas DataFrame ZHA| TODE

korea.index pd.DataFrame([1, 2, 3, 4, 5], columns=[ "number'])
Index{['Busan’, 'Dasgu', 'Daejecn’, 'Gwangju', "Incheon', 'Sesocul'], number
dtype="object")
0 1
korea.columns 3
1 2
Index{['population®, 'male', 'female'], dtype="object’) 2 3
o 3 -
korea[ "female" ]
4 5
Busan 1735985
Daesgu 1234715
Daejeon 788131
Gwangju 751a85@
Incheon 14533886
Seoul 4554225

Mams: female, dtype: intéd
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Pandas DataFrame ZHA| TODE

1 =1]J{'a":1i, 'b":i*2, "c":i/2} pd.DataFrame{[{'a":1, 'b":2},{'b':3, "c":4},{'c":5, 'd":6}])
for i in range(5)]
a b 4 d

! 0 10 20 NaN NaN
[{'a": @, 'B': &8, "c': 2.0}, 1 NaN 3.0 40 Nah
{'a": 1, 'b": 2, 'c': B.5},

['a": 2, 'b': 4, "c': 1.8}, 2 MNaM Nah 50 a0
{‘a': 3, 'b': B, "c": 1.5},

{'a": 4, 'b': 8, 'c': 2.08}]

pd.DataFrame({np.random.rand(4, 3),

pd.DataFrame(1) columns=["'a", 'b"', 'c'],
index=[1, 2, 3, 4])

a b C
a b C

0 0 0 00
1 05720001 0300018 0.231040

11 2 05
2 0580850 0190229 0.872085

2 2 4 10
3 0779150 0138881 0497667

3 3 6 15
4 0207357 0480959 0.658109

4 4 3 20
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3 5. Pandas Index




Pandas Index ZH4]| CODE

Pandas Index ?—|HI'” idxl = pd.Index([1, 2, 3, 4, 5])

index = pd.Index([2, 4, 6, 8, 18]) idx2 = pd.Index([2, 4, 6, 8, 18])

index idx1 & idx2

Inte4Index([2, 4, &, 8, 18], dtype="int&4") Int&4Index([2, 4], dtype="int64")

index[1] idxl | didx2

4 Inté4Index([1, 2, 3, 4, 5, 6, 8, 18], dtype="inte4")
index[1:2:2] idxl ~ idw2

Inted4Index([4], dtype="int64") Inte4Index([1, 3, 5, 6, 8, 18], dtype="inte4")
index[-1::]

Int64Index([18], dtype="int&4')

index[::2]

Inted4Index([2, &, 18], dtype="int&4')

print{index.size, index.shape, index.ndim, index.dtype)

5 {5,) 1 inté4
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Pandas Index ZHA|

ceries = pd.series([@.1, @.
[

zeries

L1 O = P R = g o]
@ @@ @@
Lo I R WY (% I

dtype: floatsd
series['b"]
9.2

a' in series

True

series.keys()

Index{['a", 'b", 'c", 'd"', "e'], dtype="object’)
list(series.items())

[('a', 8.1), ('b', @.2), ('c', B.3), ('d', ©.4), ('e', 8.5)]

b

- Hlo|E M2| =22 Y(Data Processing Programming) - 12 | O|E{ X{ 2| 3! &M

series['f'] =

=eries

b T PR i T = i ]
@I @ m @

[ Ny B R W T N

: floated
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Pandas Index ZH4]| CODE

series.loc] 'c']

.2
C 8.3
d @.4
dtype: floatsd

b @.2
C 8.3
d @.4
dtype: floatsd
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Pandas Index ZHA|

korea

Busan
Daegu
Daejeon
Gwangju
Incheon

Seoul

population
3416918
2453041
15258440
1496172
2025967

9741381

korea.population

Busan
Daegu
Dasjeon
Guangju
Incheon
Seoul

3416918
2453841
1525845
1456172
2925967
2741381

male
1680933
1218326
765718
745122
1472081

757642

female

1735985

1234715

760131

751050

1453886

4054220

MName: population, dtype: inted
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korea[ "gender_ratic"] = (korea['male'] * 1@8) / korea[' 'female']

korea[ 'gender_ratioc”]

Busan 96.828774
Dasgu 98.672549
Daejeon 188, 735885
Gwangju 99,212705%
Incheon 181,251474
Seoul 25.453521

Mame: gender ratio, dtype:

korea.values

array{[[3.41691888=+06, 1
@1],

[2.453@4199&+EEJ 1.
'31]_,

[1.52584999&+EEJ 7.
02],

[1.4%61?299E+E5J 7
e1],

[2.92595?99E+EEJ 1
02],

[9.?4138199&+@EJ L
e117)

floated

. 68893300486,

21832008=+8a ,

65718808=+a85,

LA5122800=+85,

A7 288160=+806,

73764200=+26,

[

[

=l

=l

[

iy

. 7/3598588e+05,

. 23471588s+05,

.68131aa8s+a5,

. 51@508a38e+a5,

A45388688e+05,

.98422938e+08,

LBEZETT442+

LBE72645 2=+

LBETI5E85=+

9218785021+

8125147424+

545392882+

“suanlab
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Pandas Index ZHA|

[72]: korea.T

(72]: Busan
population 3.416918=+06
male 1.680933=+06
female 1.735985e+06

gender_ratio 9.682877e+01

korea.values[@]

Daegu
2453047e+06
1.218326e+06
1.234715e+06

9.867265e+01

Daejeon
1.52584%e+06
7.657180e+05
7.601310e+05

1.007350e+02

Gwangju
1.496172e+06
7.451220e+05
7.510500e+05

9.921071e+01

Inct
2.925967:
1.472081:
1453886

1.012515:

array([3.416%1888:4086, 1.68093380=486, 1.73593508e486, D9.63287744=+10

11
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korea.iloc[:3, :2]

population
Busan 3416918
Daegu 2453047

Daejeon 1525840

korea.loc[: "Incheon’,

population

Busan 3416915
Daegu 2453041
Daejeon 1525849
Gwangju 1496172

Incheon 20925967

male

1680933

1218326

785718

male

1680933

1218326

765718

745122

1472081

: 'male’ ]

“suanlab
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Pandas Index ZH4]| CODE

korea.loc[korea.population > 2880008

population male female gender_ratio

Busan 3416918 1680933 1735085 96528774
Daegu 2453041 1218326 1234715 98.672040
Incheon 2025967 1472081 1453836 101.251474

Seoul 9741381 4757642 4034220 85453921

korea.loc[korea.gender ratio > 100]

population male female gender_ratio
Daejeon 1525849  Te5718 70131 100735005

Incheon 2025067 1472081 1453536 101.251474

korea[korea.gender ratioc < 188]

population male female gender_ratio

Busan 3416918 1680933 1735985 96.828774
Daegu 2453041 1218326 1234715 948.672649
Gwangju 1496172 745122 751050 99.210705

Seoul 9741381 4757p42 4084220 85.453021
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