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w=sul A=A DA = QAZI2 ATGH EAIE
o|2tm sHL! Z2HECHALMS HED

211101 O|&4! 96 90 89 87 362
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« dfmean()2 EE do| W2 Aitgh = ULCE
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DataFrame df

Columns ( )

|

!

<5 <y <4

4
A
~

Series of data
Series of data
Series of data
Series of data
Series of data
Series of data
Series of data

Series

1 3 4 NaN 6

>>> import numpy as np ‘
>>> import pandas as pd
>»> series = pd.Serie}([1, 3, 4, np.nan, 6, 8])

»> series
1.0
3.0
4.0
NaN
6.0
8.0

dtype: float64

i b WINEFE O
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ot of 435
a3 of 423
USSR = 4.45
2to|ot of 437
Zx|et =1 425

>> name_series

>> age_series
>> sex_series

>> grade_series

pd.Series(['Zsel, 'ASH, 'HSE, 'ZoRF, 'ZXRH])
pd.Series([19, 23, 22, 19, 16])

pd.Series(['0{", '0{',
pd.Series([4.35, 4.23, 4.25, 4.37, 4.25])

'of', "E'])

> print(name_series, age_series, sex_series, grade_series)

et
243
HS S
Zolot
Zxet

type: object
19

4.25
type: floaté4

QhWNHOQ&WNHQ%#WNHOQhWNHO
e
o
m
[
=
2

name_series age_series sex_series grade_series

4l 7ol Al2|2E S0 2.
O|Z52 2otHIOH = YS

US 5202,




>»> df = pd.DataFrame({'0|&': name_series, 'L|0|': age series,
'‘JdE': sex_series, 'HAE': grade_series})

columns

>> print(df)

Ol Llo| &H o
0 &2t 19 of 4.35
1 248%™ 23 o 4.23
2 BE8 22 Y 4.25
3 Zolet 19 of 4.37
4 Xt 16 H 4.25

mu[nu

LtCFA O] DataFrame 2eiA
A& A StLte| H|O|E =2 ¥ 2
Ot= =+ UL}
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o TCHA B =2 O[Tt csv Y2 A= M HIO|H Y Yo 2 H = A2 7HES| & 4= UA| oLt
Ct=1dF 20| read _csv &2 O|235H =Lt countries.csv ItEQ| 1| AN 1€2 HO JAs=2 =
oI5t 2= QIC} 0| HE AEE [|O|E{ 7} OfL| 2} 2} SHo| QB A Z ALR IEE ot 7| 25l A O|LCt

Ol Csv o2 0| CIOJE| 22 20] & = A== = BO| 2 722 =0 2l 5 = ST NE=AE
7b%l Xj2l=2 0] Qlojof 3Tt of 2{7t §10] csv TF L

L countries.csv

™ | country,area,capital,population
KR,Korea, 98480, Seoul, 51780579
US,USA,9629091,Washington, 331002825
JP,Japan,377835,Tokyo, 125960000
CN,China,9596960,Beijing,1439323688
RU,Russia,17100000,Moscow, 146748600

A2 AR QI8 |
ol§2 dastn Aok |

B
AL

‘x

&

>»> import pandas as pd
»> df = pd.read csv('d:/data/countries.csv')
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>»> df

Unnamed: @ country
%) KR  Korea
1 us USA
2 JP  Japan
3 CN China
4 RU Russia

area capital population
98480 Seoul 51780579
9629091 Washington 331002825
377835 Tokyo 125960000
9596960 Beijing 1439323688
17100000 Moscow 146748600

of 217t S10| csvitd
dfS =579




0| £0|12 columns= EE2 Eﬂol =0l H% EJ 7—'.*7<1|0|Ef.

csv malo| A stoz or=oix columns

: Unnamed: 0 country area capital population J

r 0 KR Korea 98480 Seoul 51780579
1 us USA 9629091 Washington 331002825

2 JP Japan 377835 Tokyo 125960000

3 CN China 9596960 Beijing 1439323688

4 RU Russia 17100000 Moscow 146748600

Smmmmd

AEoz MME Index
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import pandas as pd

df = pd.read_csv('d:/data/countries.csv’, index_col = @)
print(df)

country area capital population
KR  Korea 98480 Seoul 51780579
Us USA 9629091 Washington 331002825
JP Japan 377835 Tokyo 125960000
CN China 9596960 Beijing 1439323688

RU Russia 17100000 Moscow 146748600
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« OOl Zo| /0N S8 SR HEis2H oteher 20| ti2= 2t €2| 0§ 22 H =
Ct.

|'0|-

« L& 2 E+ countries.csvE LA € 31_1_ A'Ef mi=lnl I—l%OﬂE OILIAE X A X|§§HA—|
df my index= SEFi D OIEA X|A 10| OFE H| 0B =Y 1ndex§ Shotalich

£
12 df no

= E'”O|E1EE“9:!O"A'| population E1|O|%% 7tE FE2 =E817| QIS M= df[ 'population’]

O|2f 1 StH E=IC}

import pandas as pd

df_my_index = pd.read_csv('d:/data/countries.csv’', index_col = 0)
df _no_index = pd.read_csv('d:/data/countries.csv')
print(df_my_index['population’])

print(df_no_index['population'])

KR 51780579

us 331002825

JP 125960000

CN 1439323688

RU 146748600

Name: population, dtype: int64
0 51780579

1 331002825

2 125960000

3 1439323688

4 146748600

Name: population, dtype: int64
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import pandas as pd

df my index = pd.read csv('d:/data/countries.csv’, index_col = @)
print(df_my_index[ ['area’, 'population’] ])

area population
KR 98480 51780579
US 9629091 331002825
P 377835 125960000
CN 9596960 1439323688
RU 17100000 146748600
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- Fol= dEEl €5 == 0% 5 QAL 0| S ?{otd H|0|H &8 2| O|F Ef=0| plot() HAE
ot =70t £ T 2t =71e] eI EhS =SS0 A B O =2 O 2 W Ch=1p 2L,

import pandas as pd
import matplotlib.pyplot as plt

countries_df = pd.read_csv('d:/data/countries.csv’', index_col = 0)

countries_df['population’].plot(kind='bar’, color=('b’, 'darkorange’, 'g', 'r', 'm') )
plt.show()
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import pandas as pd
import matplotlib.pyplot as plt

weather = pd.read_csv('d:/data/weather.csv', index_col = @, encoding="CP949')
weather['B#35%'].plot(kind="hist’, bins=33)

plt.show()
GIO|E{Z XIER EA5t= U8
OFF ZHH3HA| & 4 UES
300 X5l Yo L.
22
E7t - LA S 02510 csvE M= ZENA =0HAH = A
O3 2ATEQ| T A|AHIA MAE|D SH2E HEsHstD Q= weathercsve 22 [If sH2E o Q3L
encoding HtAlo 2 X{2|&tX| X|5H0F St /2] F=0f encoding="CP949z2tT EA|E IS &QIst 4~ QU Zio|ct
I FOHM & A2 csv ZEZ U e} S| ECIAZ QOH E40| 2X1H0| OfL|2} A4 H|0|E{Z HiZ 2{8ICt
= 212 & 4 UCh float)E 0183101 Zi2 Al42 HHE TR7} gt= Zo|ck
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« HOoJH Z2f &

2 SO0 HIjo MoHZ THMq 2 O X| o f
2{™H head()E A T ]

|-.9.'c'5|-
o =

>> countries_df.head()

country area capital population
KR Korea 98480 Seoul 48422644
us USA 9629091 Washington 310232863
JP Japan 377835 Tokyo 127288000
CN China 9596960 Beijing 1330044000

RU Russia 17100000 Moscow 140702000

>> countries_df[:3]

country area capital population
KR Korea 98480 Seoul 48422644
us USA 9629091 Washington 310232863

JP Japan 377835 Tokyo 127288000

= 5 X[ o] & 0|
M tail() = AFESHCE

# countries_df[0:5]2} ZC}
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>> countries_df.loc['KR']
country Korea <:{

o| 20[E0] 'KR'Ql ATS

area 98480
capital Seoul
population 48422644

>> countries_df['population’][:3]
KR 48422644
us 310232863
JP 127288000

>»> countries_df.loc['US', ‘'capital']
'Washington’

»> countries_df['capital'].loc['US']
'Washington’
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Ci5t= 20| 7t
oIS s
=

import pandas as pd
import matplotlib.pyplot as plt

Ol A S Ito] B E0f= Ot TS5

7] W=0f EEtA HolH =2

countries _df = pd.read csv('d:/data/countries.csv’, index_col = 9)
= countries_df['population’'] / countries df['area’]

countries df['density’]
print(countries_df)

KR
US
JP
CN
RU

country
Korea
USA
Japan
China
Russia

area
98480
9629091
377835
9596960
17100000

capital
Seoul
Washington
Tokyo
Beijing
Moscow

population
51780579
331002825
125960000
1439323688
146748600

density
525.797918
34.375293
333.373033
149.977044
8.581789

O

o
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import pandas as pd
weather =

9% ool
S

—

|O|E

—

=

pd.read_csv('d:/data/weather.csv’, index_col = @, encoding='CP949")

print(weather.describe())

7|2
count 3653.000000
mean 12.942102
std 8.538507
min -9.000000
25% 5.400000
50% 13.800000
75% 20.100000

max

31.300000

S

3649.000000

7.911099
3.029862
2.000000
5.700000
7.600000
9.700000
26.000000

T2

3647.000000

3.936441
1.888473
0.200000
2.500000
3.600000
5.000000

14.900000



print('8x 84 --------ememe e ")
print(weather.mean())

print("BEBX} B4 -----emmmmmmmeeeeee e *)
print(weather.std())

=gV [ENRSERSEEREREERESER -

B2 12.942102
ZESS 7.911099
BHE4 3.936441

dtype: float64
L A T

|2 8.538507
=2 3.029862
Hass 1.888473

dtype: float64
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@] =7 - mriAc mEmAI} Yol BEWAL Rf0|
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Elssizs

ChEah 2t

pandas_std = weather['®H@7|2'].std()
numpy_std = np.std( weather['®H#7|2'] )
print(pandas_std, numpy_std)

8.538507014753446 8.537338236838895

OHCIAO| HE ML= CIZEEZR HA EJgBesseI's correction |
Chilofl n—12 XEsts Aoz 2REA FYM Has Bsts 92 Sicth
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« OIOIH2 HHXN 2l SE0| ofi{otX|E £4ots A2 0|2 S HO|Ef &M &2H= descr‘ibe(f 2
=& HolHZ2 g2 HO|H S92 BHH22 2943 =0, 0| 24 L& 442 ottt Ho A HE&
gk 0 O E S0 Bfg =S 24

>»> weather = pd.read csv('d:/data/weather.csv’, index_col = @, encoding='CP949")

>> weather.count()
G712 3653

=4 3649 weather.csv It 0| EF11 Q= H|O|H 7}
HASL 3647 3709 €& ZhAIL AL, Z4Zo Eof g7l
dtype: int64 | O| E1 7} 3653, 3649, 36477H2t= A2 & == ULCE

>> weather['Z|CiE%'].count()
3649
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>>> weather[[ ZEs', " BaE4']].count()

=)
=

=

o 2

{ 7o
EE

A
=

rr

»> weather[['Z|0IES','BHS4"]].mean()
ZhSS 7.911099
W34 3.936441

Z|hSS 3649
L asa 3647
dtype: int64

min(), max(), mean(), sum()
M s

.

dtype: float64

»> weather.mean()[['ZUiS S, 'B3dSH']]
Z|chE 7.911099

YOS5 3.936441

dtype: float64
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weather = pd.read_csv('d:/data/weather.csv’, encoding='CP949")
weather['month'] = pd.DatetimeIndex(weather['&A|']).month
means = weather.groupby('month').mean()

print(means)

B2 ZHE = B35
month
1 1.598387 8.158065 3.757419
2 2.136396 8.225357 3.946786
3 6.250323 8.871935 4.390291
4 11.064667 9.305017 4.622483
5 16.564194  8.548710 4.219355
6 19.616667  6.945667 3.461000
7 23.328387 7.322581 3.877419
8 24.748710 6.853226 3.596129
9 20.323667 6.896333 3.661667

=
@

15.383871 7.766774 3.961613
11 9.889667  8.013333 3.930667
12 3.753548 8.045484  3.817097
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sum_data = weather.groupby(‘month’).sum()

print(sum_data)

|2
month
1 495.5
2 604.6
3 1937.6
4 3319.4
5 5134.9
6 5885.0
7 7231.8
8 76721
9 6097.1
10 4769.0
11 2966.9

12 1163.6

Z|chS

P

2529.0
2303.1
2750.3
2782.2
2650.1
2083.7
2270.9
2124.5
2068.9
2407.7
2404.0
2494.1

I 5= 71 154
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dA522 25 o0
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= =20l
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» oM weather”/} 21015 2| D O|H =2 20|Ct O] 7| O M "X TS L 0] 22 &0 U= S 2| 0] 10.0
=

=X 25t ot A S = YE2 Tt 2L

>»> weather['Z|IIS4'] >= 10.0
A

2010-08-01 False
2010-08-02 False
2010-08-03 False

it ity df[dfIEIHE =] > 10]
2020-07-30 False ’
2020-07-31 False

wEjzos
o 0] £ &
Za| A

TR
2010-08-10 25.6 10.2 w

2010-08-13 24.3 10.9 46
2010-08-14 25.0 10.8 44
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»> weather[ weather['Z|CES4'] >= 10.0 ] ES [T
Y72 Z|chS 4 oSS 10.02 Y&X

2A|

2010-08-10 25.6 10.2 e

2010-08-13 24.3 10.9 4.6

2010-08-14 25.0 10.8 4.4

2020-07-13 17.8 10.3 4.6

2020-07-14 17.8 1 1 27 4 9.4

2020-07-20 23.0 11.2 13
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weather['BH3E<4'].isna()
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import pandas as pd

weather =

2A|

2012-02-11
2012-02-12
2012-02-13
2015-03-22
2015-04-01
2019-04-18

pd.read_csv('d:/data/weather.csv', index_col = @, encoding='CP949")
missing_data = weather [ weather['®H#&E%'].isna() ]
print(missing data)

Y72 2SS

-0.7 NaN
0.4 NaN
4.0 NaN
10.1 11.6
7.3 12.1
157 11.7

NaN
NaN
NaN
NaN
NaN
NaN
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pandas.DataFrame.dropna(axis=0, how="any’, inplace=False)

GlOJE{ 7} SfLiete =ots|® XA a0 &2,
g HH7t Z2 HI0|E0]0{0F XA etLt.

how?| Zt0| ‘any’ 0| Z&

‘all'O|H axis QIXI0| 2t & =2

ZH0|HE AtAISt

Ll 1*1"' HIO[Ejz=2j & Hhet

N\

»> weather.dropna(axis=0, how="any", inplace=True)
>»> weather.loc['2012-02-11']

. raise KeyError(key) from err
KeyError: '2012-02-11'
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import pandas as pd

weather = pd.read_csv('d:/data/weather.csv’, index_col = 0@, encoding="CP949")
weather.fillna(@, inplace = True) # AL&LUS 02Z I, inplaceE Truex AFSH #HE HIO|H

=200
=2 AKX
= 1 S

print(weather.loc['2012-02-11'])

g2 -0.7
S 9.0
gasSSE 0.0

Name: 2012-02-11, dtype: float64
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ECtA 2E2 0B =220l chgt %S sh= Cifet -8 MIS
gich 2|1 B2 $4-50] inplace DW7H B2 7EX| 1 QICt 01242
ZZ10| H=2 HIOIEf0ll O|FOX|= ZI2IX|, OfL|H AR=ES 2HS01 At
== HEGH=AIE 255 =k

fillna()

; 4’5%%' CIoIE{E X -‘%77}3.]

R

BCIAZ CHE 1 &3] ks A4t inplace?| CIZE QIxb}
FalseS & 221, 2= Cl0|EZH|0| HAIACID 215t
= Zdo|ct

Otz T =& HUSHH T3] NaNo| S2E Z{0|Ck

weather.fillna(@)
print(weather.loc['2012-02-11'][2])

weather.fillna( weather['H®#E%'].mean(), inplace = True)

print(weather.loc['2012-02-11'])

£7H0| w2t 20124 2 11E9 ELE
|2 -0.700000 A OolE Ao Z X2 &= ULCE

FHS4 3.936441
W34 3.936441
Name: 2012-02-11, dtype: float64
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import pandas as pd

df 1 = pd.DataFrame({'item' : ['ring@’', 'ring@’', 'ringl', 'ringl'],
"type' : ['Gold', 'Silver’', 'Gold', 'Bronze'],
‘price': [20000, 10000, 50000, 30000]})

item type price
ringo Gold 20000
ringd Silver 10000
ringl Gold 50000
ringl Bronze 30000

w N =0
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0 ring0 Gold 20000
2 ring1 Gold 50000 ring0 NaN 20000 10000
3 ring Bronze 30000 ring1 30000 50000 NaN

df_2 = df_l.pivot(index='item', columns="type', values='price')
print(df_2)

type Bronze Gold Silver
item

ringo NaN 20000.0 10000.0
ringl 30000.0 50000.0 NaN
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df 1 = pd.DataFrame( {'A' : ['al@’, 'all’, ‘'al2'],
‘B s 119, “bll, "Bl2'|,
G 2 el ell; €12 ]|F . index

[TE L e

df 2 = pd.DataFrame( {'B' : ['b23', 'b24', 'b25'],
IcY s PPe23t, €28’ "e25']
'D' : ['d23', 'd24', 'd25']} , index

['ck, '3k, 'OF] )



df_1 df_2
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pandas.concat( df_list, axis=0, join="outer’)

= =2
0| 49| QIXt7} 'outer'O|H 20| EE2| A2

L 2lojgSel mEsoz My 4

join Oi7itis= HO|I 252 22 Il 240|252 O
A
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df 3 = pd.concat( [df 1, df 2]) # df 1, df 2 5 CIO|E{ZYAUS SXM df 32 MM
print(df_3)

A B C D
7t ale ble clo NaN
L} all bll cl11 NaN
C} al2 bl2 cl12 NaN
C} NaN b23 c¢23 d23
2t NaN b24 c24 d24
OF NaN b25 ¢25 d25
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UM MMSH df 10} df 2 HIOIETZYUS §Xl= ool concatl| axis®}t join OHZHEHA=0f QIX}
£ iUl X5l ZuE ERlsEal.

Hoh= A
pandas.concat( [df_1, df2], axis = 0, join = ‘outer’ ) pandas.concat( [df_1, df2]. axis = 0, join = ‘inner’ )
[ e e e | s D AN — < cojsizo| 38 o
7 TTei0 bi0 ¢i0y NaN 2 B0 015 S
df 1 g _J e b11 ol | NN df 1 g b o
o \__e2 b12 12 i NeN o \__b12 12
o NaN :’" """ - 423" - s - S 823"‘:
df 2 8 NeN_ | b24 24 d24 | df 2 i b2 24 |
- of NeN | b25 c25 d2s ! - of {__b2% 25 )
pandas.concat( [df_1, df2], axis = 1, join = ‘outer’ ) pandas.concat( [df df2] axis = 1, |om = ‘inner’ )
Al s Jcl el clo B
G 1 B0 IO GOy NN N Nl |912.-..-------.°13-3|.!@.--.¢;3.3.--.9.-,
" U je11 b1l el [NaN  NaN  NeN df 1

o le12  b12 12 '!m c23  d23
2  NaN  NaN Ml b24 c2
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df_l.merge(df_2, CIATt ME} AfRE ZHSH= 7|1/E QUXIE. )
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o7 55010 L.

el clole{ZaIRIzt Feet clolef Y
N\ '

DataFrame.merge(right, how=‘inner’, 9n=None)
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df_3 = df_l.merge(df_2,
print(df_3)

A B
ale blo
all bll
al2 bl2
NaN b23
NaN b24
NaN b25

K N
cle NaN
cll NaN
cl2 NaN
NaN ¢23
NaN c24
NaN ¢25

uiph wnmneEo®

how="outer', on='B")

NaN
NaN
NaN
d23
d24
d25

— merge
df 2
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1 Ct | b23 c23 d23
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df_3 = df_l.merge(df_2, how='outer', left_index = True, right_index = True )
print(df_3)

A B X )Cx By C¥ D
7' al®@ ble c10 NaN NaN NaN
L} all bll <c11 NaN NaN NaN
C} al2 bl2 cl12 b23 c23 d23
2 NaN NaN NaN b24 c24 d24
O NaN NaN NaN b25 ¢25 d25
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import pandas as pd
import matplotlib.pyplot as plt

countries_df = pd.read csv('d:/data/countries.csv’', index_col = 0)
sorted = countries_df.sort_values('population’)

print(sorted)

country area capital population
KR  Korea 98480 Seoul 51780579
JP  Japan 377835 Tokyo 125960000
RU Russia 17100000 Moscow 146748600
us USA 9629091 Washington 331002825

CN China 9596960 Beijing 1439323688

countries_df = pd.read_csv('d:/data/countries.csv’, index_col = 0)
countries_df.sort_values('population’, inplace = True)
print(countries_df)
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countries = pd.read_csv('d:/data/countries.csv’, index_col = @, encoding='CP949'")
countries.sort_values(['population’, 'area'], ascending = False, inplace = True)
print(countries)

country area capital population
CN China 9596960 Beijing 1439323688
us USA 9629091 Washington 331002825
RU Russia 17100000 Moscow 146748600
JP Japan 377835 Tokyo 125960000
KR  Korea 98480 Seoul 51780579
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